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[TnoBnus. IIpuemar ce 3a myONMKyBaHe W CTaTHM HA OBJITAPCKU U UY)KAECTPaHHH YUSHH CpeILy
3aIulalate 1o MprueTa oT YIPaBUTEIHUS ChBET Tapuda.

Benukn myOnmKyBaHM MaTepHaiy ce PEeleH3UpaT OT YTBBPAEHH W BOICIIN B CHOTBETHATa
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TexkcTbT TpsiOBa 1a ObJie HaOpaH Ha KOMITIOTHP BbB opmar Microsoft Word u 3ammcan Ha
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6.Ha mbpBa cTpaHuia, cjieJl OCTaBEeHOTO MSICTO 3a “IIanka’” ce U3MUCBa B TOCOUECHUS pel,
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PE3IOME

Pasrnenanu ca Tpu OCHOBHH I'pyNH XMMHUYHU ONIACHOCTH (II'BPBUYHU U BTOPUYHHU IPOIYKTH
Ha JMnuaHaTta nepoxcuaanus; mMponu3BOJAHU MMOJydaBaH! MPU TOIJIMHHA 06pa60TKa —aKpuJIaMun,
MOJUUMKIMYHA apoMaTHU BbrieBonoponu /[IAB/, xerepouukinuHu apoMaTHu amMuHU /XAA/;
IMPOU3BOJAHU HA OCTATBYHUTEC HUTPUTHU - HI/ITpO3aMI/IHI/I) U TAXHOTO BJIUAHUC BBPXY 3APABCTO
Ha dYoBeka. IIpocieneHH ca MEXaHW3MUTE Ha WHHUIMHUPAHE, Pa3BUTHE, PA3MPOCTPAHCHHE U
MPEKBCBAHE Ha JIMNKUAHATA NMEPOKCUAANNA U BIUAHUCTO 171 BBPXY Ka4€CTBOTO U 0e30IMacHOCTTa
Ha MECHHM ¥ puOHU NpoaykTu. Pasrienanu ca MexaHu3mure 3a oOpa3yBaHe Ha akpuiamug, [TAB,
XAA v HUTpO3aUMUHH U (DAKTOPHUTE, KOMTO BIUSSAT BbPXY Pa3BUTHETO M Pa3NpOCTPAHEHUETO
Ha TOJI00HM TPOIIECH B MECHHU U puOHH XpaHu. [Ipe/yIoKeHN ca TOAX0aH 3a KOHTPOJIHUpaHe Ha
XMMHYHHTE OITACHOCTH TIPH J0OUB, MpepadoTKa 1 ChbXpaHEeHHe Ha Meco U puoda.

ABSTRACT

The three main groups of chemical hazards (primary and secondary lipid peroxidation
products, derivatives obtained from the heat treatment such as acrylamide, polycyclic aromatic
hydrocarbons /PAH/, heterocyclic aromatic amines /HAA/, as well as derivatives of residual
nitrites - nitrosamines) and their impact on human health, have been discussed. The mechanisms
of initiation, development, distribution and termination of the lipid peroxidation and its impact on
the quality and safety of meat and fish products, have been traced. The mechanisms for acrylamide,
PAH, HAA and nitrosamines‘ formationc and the factors influencing on the development and
dissemination of such processes in meat and fish foods have been examined. Approaches for
controlling the chemical hazards during production, processing and preservation of meat and fish
have been proposed.

KuIto4uoBH JYMH: XUMHUYHH OMTACHOCTH, MECO, prda, MHPAPKT Ha MHOKAp1a, MO3bUCH HHCYIIT,



KaHIIeporeHe3a

BLBEJIEHUE

be3omacHocTTa Ha MecHHUTE W PHOHHUTE MTPOLYKTH IO TOJisiMa CTENEH € CBbp3aHa C yIpaB-
JICHHETO Ha pa3IMYHU XMMWUYHHU OITACHOCTH MPOSBSBALIM c€ NpH OOMYaifHa TEXHOJIOTHYHA
00paboTka Ha MecoTo U pubara.

3aenHO CbC ,,3pEEHETO” M XUTHEHHHS CTAaTyC Ha MECOTO M pubara BBPXY KayeCTBOTO U
0€3011acCHOCTTa UM OKa3BaT BIMSHUE MHOXXECTBO Pa3HOOOPa3HN MbPBUYHN U BTOPUYHH HPOAYKTH
Ha JIMMHIHATA TEPOKCUIAIMS, TPOW3BOAHU IIONy4aBaHH IPHM TOIUIMHHA 00paboTka — Karo
akpuwiamu, [IAB, XAA, KakTo 1 OCTaTbUHUTE HUTPUTH.

CraOwIHOCTTa Ha CHCTaBKUTE HAa MECOTO KBbM IPOTHYAHETO Ha IOJOOHM pEeakiuu ce
o0ycraBs OT peJuiia €HJ0TeHHHU U €K30TeHHU (aKTOpH U Bapupa B MIMPOKH I'PAHUIIH.

Enun ot BakHHTE TONOOHN (haKTOpH ce SIBsIBA XUMHYHHS CHhCTaB HA THKAaHUTE W IO-CIIe-
LIMaJTHO HEHACUTEHOCTTA Ha y4JacTBalIUTE B MOJIEKYJIaTa UM MOJIMHEHACUTEHN MACTHU KHCEINHH
/TTHMKY/. pyr dakrtop e Temneparypara Ha 00paboTka U CbXpaHeHHe, IPUCHCTBUTO Ha KUCOPO/I,
CBETJIMHA, CIEICMBPTHOTO CHCTOSIHUE HA MECHUTE CYpPOBHHH U T.H.

CBIIHOCT HA JIMMUAHATA MEPOKCUIALUSI

Enun ot Haif-BaKHHMTE BBIPOCH, CBBP3aHM C JIMIMHATA [IEPOKCUAAINS, 3acira N3TOYHH-
LIUTE Ha TbPBUYHH KaTAJIU3aTOPH U LIMKIIMYHATA i CHITHOCT. LISUTOCTHUAT MEXaHU3bM Ha JIMITHIHA
TIEPOKCHUIAIINS HA MACTHUTE KHCEITMHN € CBOOOHO pasnKaios rpouec. Toit Moyke 1a Ob/e onncan
IIOCPEICTBOM TIPOIIECH Ha MHUIMHpPaHe, Pa3lpOCTpaHeHNe, Pa3KIIOHEHNE W NPEeKbCcBaHe Ha Be-
pwkHara peaknus (Frankel, 1984). IlporiechT Ha HHHUIMUpPaHE 3aMI04Ba Ype3 OTIaBaHE Ha BOJO-
poneH panukain u obpasyBaHe Ha ankwioB pagukain (L) - peaknus (1). To3u pamukan pearupa
¢ Kuciopona u obpasysa nepokcuioB paaukan (LOO) - peakius (2), KOWTO OTHEMa BOIOPOJ
OT MacTHara KucenuHa u obpasysa xuaponepokcus (LOOH) - ocHOBeH mbpBHYEH NMPOAYKT Ha
ABTOOKHCJICHUETO - peaknus (3).

UHUALHAATOP .

Wnunuupane LH —— L (D
PasnpoctpaHeHue L + O, —— LOO @)
LOO + LH— LOOH+ L )
Pasknonenue LOOH — L.O + HO’ 4)
2 LOOH —— LOO +LO +H:20 (5)
IIpexncBane LO + Ld
LOO.+ LOO.—> Hepaaukanosu noauMepH (6)

3abenescka: LH - nenacurena MK; HO'- xuapokcuinoB panukan; L' - aqKuioB paanukai;
LO’ - okcunos pagukair; LOO™ - mepoxcmioB pagukan u LOOH — xunpornepokcu

ChIliecTBYBa CITUHOBA Oapuepa, KOsTO MPEA0TBPATsIBa TUPEKTHOTO MPUCHEIHMHSIBAHE Ha
arMocdepeH KUCIOPO, B TPUILIETHO OCHOBHO ¢hCTOstHUE, KbM [THMK, B CHHITIETHO OCHOBHO
CBhCTOSTHHE U 00pa3yBaHETO HA ajaKWiIoB paaukan (L°).

W3BecTHU ca ronsmM Opoii NOTEHIMAaIHN HHUIIMATOPH M PA3IPOCTPAHUTENH Ha JIUITHHATA
MIEPOKCUIAIIMS B MECHHUTE MTPOAYKTH, B T.4. XUIpokcuioB paaukai (HO"), nepdepuios u
depunos pagukamm, Fe?*-O,-cBbp3an paaukan u nopdupusos pagukan (P-Fe*=0) (Kanner,
1994; Gutteradge, 1984) uau eH3UMHH CUCTEMHU, KAKBUTO Ca JIMITOKCUTEHA3UTE, ITUKIOTCHA3UTE,
3asucumure or NADPH, ADF-Fe** u O, ensumu (Rhee & Ziprin, 1987; Lin & Hultin, 1976;
Kanner et al., 1987).

I/IHI/ILH/II/IPAHE OT KUCJIOPO/] N KNCJIOPOJJHU BHUJIOBE
HpI/I HaJIM4YMUC Ha l'laTO(bI/I?,I/IOJ'[OFI/IqHI/I O6CTO${TGJ'[CTBa, Harp. Opru HEAOCTHUTI' HA aHTUOKCH-
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JIaHTU post mortem, HOPMAJIHUTE KOHTPOIMpPAIY MEXaHU3MU Ha OpPraHU3Ma Ha XHBOTHOTO CE
Hapyuar. B pe3ynrar ce nosBAT akTUBHU KUCJIOPOJHU BUA0BE, KOUTO HHUIIMUPAT NIPOLeca Ha JIH-
MHUJIHA IEPOKCH AN, CHIIPOBOJICH C OKHCIICHUE Ha MUTMEHTHTE U peiiia OMOIOrHYHO aKTUBHU
cberaBku (Ho & Hartman, 1994). EnexkrponHara cTpyKTypa Ha KUCJIOPOJIa MMa JIBa HECBbP3aHH
0 TBOMKH eNIEKTPOHA Ha T-aHTHUCBBP3BAIIO CHEPTHHO HUBO B TPHUILIETHO CheTOsiHKE *Xg. Crie-
JIOBaTEJIHO, PeaKLUs Ha KHCIOPOAA ¢ MOJEKYIU B CUHIVIETHO MYJITUIUIETHO OCHOBHO CBhCTOSIHUE,
karo Harp. [IHMK e 3a6panena o ciiun (Tabn. 1).

Tadauna 1. Enepruiinu Husa Ha cunnieTHus kuciopox (o Cotton & Willkins, 1976)

Tun n¥a n*b Eneprus

rg 4 v 155k

IAg R o 92kJ

Tg T OCHOBH(? (ifcmsmne

3abenescka: ¥ - €NEKTPOHU B AaHTUCBHP3BAIIO0 HUBO

Hsroununure Ha cymepokcuno pamukan (O,") B MECOTO ca: €IEeKTPOHHOIPEHOCHMHU
CHUCTEMHU B MeM6paHI/ITC, ABTOOKHCJICHHEC Ha OKCI/IMI/IOFJ'[O6I/IH8., AKTUBHpPAHC Ha HAKOH JICBKOLIUTH,
acKopOMHOBAaTa KUCEINHA U JP. PEIyKTOPH, IEHCTBAIIN C TOMOIITA HA T.HAap. “CBOOOMHO’ >Kes-
30. CynepoKCHIIOBHAT paJiuKall He MOXKE TUPEKTHO Ja OKUCISIBA TUNUANA. ToH MHIUPEKTHO UHAK-
tuBupa nepokcuaazute (Gato, 1982) u oxucnssa a-toxkopepona (Leibovitz et al., 1990), u Taka
BB3MNPCIATCTBA I/IHXI/I6I/IpaH_[OTO 70V ﬂeﬁCTBHe, 10 OTHOIICHUE HA JIMITMAHATa ICPOKCH A A,

Iepxunpokcunopuar paaukan (HO,) WHMIMHpAa BEpWKHA DPEAKIMs Ha OKHMCICHHE Ha
JIMHOJIOBAaTa M apaxujoHoBara kucenuna (Maletz et al., 1996). BvB ¢usnonornunure cucremu
noutu 0,3% ot obpasysanus O, chiiecTByBa B potonupana ¢popma (Hochstein et al., 1984).

Iperprmanero Ha O, B HO," MOXe /1a cTaHE HEMOCPEACTBEHO 10 MeMOpanute. 3arybara
Ha 3apsi] MO03BOJISABA HA pajMKaia MO-JECHO Ja MPOHMWKHE B JIMITUAHATA 30HA, KBJIETO MEPXH-
POKCHIIOBHS paJiKall MHUIIMHMPA BEpIDKHA PEakiys M Ja HapyllaBa MeMOpaHHUTE (GYHKIIUH
(Kanner et al., 1987). pH Ha MyckyiHara ThKaH, B CbCTOSIHUE Ha Figor mortis, Hamaissa ot 6,80
— 7,00 mo 5,40 — 6,00, a nenbT Ha MEepXUIPOKCUIOBH paaukanu gocturae 10 - 20% ot cymep-
okcmiioBute paaukamu (Kanner, 1992).

VIHVIIUVMPAHE OT BOJIOPOJIEH MTEPOKCHJT VI XUJIPOKCUIIOBU PAJIIKAJIH

BO}IOpOHHI/IHT TMEPOKCHU O6I/IKHOBCHO IPUCHCTBA KaTo META0O0IUT B MaJIKK KOHIICHTpaIuu
B aepobuure kiaetku (oxoio 10" - 107 M) (Boveris, 1977; Mason, 1994). MuUTOXOHApPHHTE,
MUKPO3OMHUTE, IEPOKCUZOMUTE U CAPKOIIJIa3BMEHUTE €H3UMM Ca ITO3HATU KaTo e(peKTI/IBHI/I TCHE-
paropu na H,O,, xoraro ca Hanuue Texuure cyocrparu (McGay et al., 1976; Boveris, 1977;
McDonald, 1980). Upes exnoenexrponna pexykius H O, ce npespbima B HO® pagukai, ¢ E° pH =
7,00 - 2,18V, criocoOHO Aa okucisBa TunuaHu cyoctparu (Myazawa et al., 1993). I1pu TepmocTa-
THpaHe Ha myeniko Meco npu 37°C ce popmupa okono 1 nmol H O, . min™'. g (Harel & Kanner,
1985). B npouec Ha “3peene” Ha MycKynHa ThKaH npu 4°C oOpasysanero Ha H,O, ce 3acunsa.

I/IHI/ILU/H/IPAHE OT CHUHIJIETEH KHUCJIOPOJ U1 O30H
I/IHI/IHI/II/IpaHeTO Ha OKUCJICHUCTO HAa HCHACUTCHUTEC MAaCTHU KUCCJIMHU OT CUHITICTCH KUCJIOPOJ
nMa MEXaHWU3bM, pas3IMdYCH OT MCXaHU3Ma CbC CBO60]1HI/I paaukaliu. CHUHIJIETHUAT KHCJIO-pOJ
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pearupa HpsKO ¢ JABOMHHUTE BPB3KH Upe3 J100aBsHE KbM Taka HapedeHara “on” peakuus. Ilo
TO3U HaYMH KUCIOPOABT C€ BbBEXKJA B JIBaTa bI'bja Ha ABOIHATA BPb3Ka, KOSITO CE U3MECTBA 3a
noTydaBaHe Ha anmioB xuaporepokeus (Frankel, 1985). Peakunure Ha 030Ha ¢ pa3TMyHN BUAOBE
OpraHWYHU MOJIEKYIIM MOXKE J1a JIOBeJIe 10 00pa3yBaHe Ha cBoOOaHY paankany (Baily et al., 1992).
JlokazarencTBo 3a ToBa € 00pa3yBaHETO Ha CIIPETHATH JINSHU U XUPOTIEPOKCH/IN TTPU PEaKLus Ha
o3oHa ¢ [THMK. MeTtumnHoneaTsT Moxe Jja pearupa ¢ 030H 4 npu -78°C. MHOro ot HeHacuTe-
HUTE MacTHH KHCEJIMHH, KaTo JIMHOJICHOBATa, ca MOLTHNA WHXUOUTOpH. Ta3u cyOcTpaTHa crienu-
(DMYHOCT 3aBHCH OT HUBATa Ha OKPBKaBAIIUTE XUIPOIIEPOKCHAN — T.Hap. “nepokcuzeH Ton”. [Tpn
HUCKH HHBa Ha nepokeuau (< 10°M) efikozarneHTacHOBaTa KHCEINHA € CHICH HHXHOUTOP, TOKATO
IpU BHCOKM HUBA Ha mepokcuau (> 10°M), Tt e cybcTpar Ha ensumHara peakuus (Decker &
Schanus, 1986*). Mosxe 1a ce HanpaBu 000OIIEHHETO, Ye Ca Bh3MOXHHU HIKOJIKO OCHOBHU MeXa-
HU3Ma 3a 00pa3yBaHe Ha ITbPBUTE CBOOOIHY PaMKaIM Ha MMM B MyCKyJIHaTa TbKaH (¢ur. 1).

-

N=N=/\ 102, NIN_N 0, /N 9N

®urypa 1. Uannuupane Ha TAMAAHATA IEPOKCUIAINS: A) Upe3 OTACIIHE Ha BOAOpO.; B)
4ype3 aTaKyBaHE Ha JIBOMHA BpB3Ka ChC CBOOOAHH paaukaiu; C) 4pe3 CHHITICTEH KHCIOPOX II0
T.Hap. “eH" peakuus

OKHCIIEHNEeT0 Ha MYCKYJTHHTE JHIUIM MOXE Ja ObJe MHUIMUPAHO Ype3 OT/CNsSHE Ha
BOJIOPOJ, Upe3 aTaKyBaHE Ha JIBOWHA BpPB3Ka ChC CBOOOJHM paJvKaiM WM 4Ype3 CHHITICTCH
KHCIOPOZ 10 T.Hap. “eH" peaxuus.

JIMNIUIHATA EPOKCUJALIMS U 3PABETO HA YOBEKA

[Ipe3 mocnenHWTe TOOWHH MECHHUTE MPOMYKTH Ca BCE IO-9ECTO KPUTHKYBaHH, 3apaju
3HAYUTEITHOTO CH ChABPKAHNE HA HACHTCHH BUCIIIM MACTHU KHCEIHMHH U XOJIECTEPOII U Bph3KaTa
Ha TIOCTICTHUTE ¢ Hikon oOMeHHHM 3abonsaBanus (Gandemer, 2002). Enna oT miaBHUTE MPUYNHH,
OTpaHUYaBaIlX Ka9eCTBOTO M MPUEMIIMBOCTTA HA MECOTO, prbaTa M MPOIYKTH OT TAX € OKHCIIC-
nuero Ha mnuaure (Gray et al., 1996). IlpomenuTe B Ka4eCTBOTO HA MECHHUTE ¥ pUOHH ITPOITYKTH,
MIPUYMHEHHU OT OKUCIIATEITHHU MPOIIECH CE CBHP3BAT ¢ 0€30IMaCHOCTTA UM U BIMSIHUETO BBPXY 37pa-
BeTo Ha JoBeka (Morrissey et al., 1998; Gandemer, 1998). Henacutenure MacTHH KHCEIHHH ca
mo-HeCcTaOWITHN KbM OKuciieHne. EnuH ot okucnenure mpoussogan Ha [THMK e mamoHoBUAT
an-gexun (Sinnhuber & Yu, 1958; Salih et al., 1987; Raharjo & Sofos, 1993; Turley and Strain,
1993). MexaHu3MHTE HA JUIHIHATA TEPOKCHIAINS B MECOTO BEPOSATHO Ca CHINUTE, KAKTO TE3U
HaOIoIaBany B cTpecupanara TeKad in vivo (Grosh, 1987).

JIunuHU XUIPOTTEPOKCHUIN
Cropen; Chance et al. (1979) e mManko BepoOsITHO, XHJIPONIEPOKCHANTE OT MECHUTE XpaHU
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MIPE/ICTaBIsIBAaT 3/[paBeH MPOOJIeM, 3all0TO T ca MOAATIMBU Ha pasrpakJaHe B NMPHCHCTBHUETO
Ha ToruTHa. HuBata uM B MecoTo u pubara ca otHocutenHo Hucku (Cotton & Willkinson, 1976;
Josephson et al., 1987) n mopaju ToBa BEpOSTHO T HE MPE/ICTABISIBAT 3/[PAaBEH PHCK 3a YOBEKA.
Penuna aBropu (Alaiz et al., 1989; Buckley et al., 1989; Asghar et al., 1990; Bauer & Bennet,
1994; Ahn et al., 1996; Ajuyah et al., 1993%; Botsoglou et al., 2002; Bryhni et al., 2002) couar, 4e
JIMITUIHUTE XUAPONEPOKCHIN ca TOKCHYHH 3a )KUBOTHH. XHUPOIIEPOKCUINTE HE CE€ YCTAHOBSIBAT
opranoyienTiaHO. He3aBrucuMo, 4e HAMaT CHITHO M3pa3eHO TOKCHYHO JISHCTBHE Te ca BpeqHH. B
MaJIK{ KOHILICHTPAIMH Te OKa3BaT HHXUOMPAIIO Bb3IEHCTBHE BEPXY €H3UMHUTE CHCTEMHU Ha CTO-
Maxa M 4yepBaTa. Taka ce HapyllaBa yCBOSBAaHETO Ha XPaHWUTEIHHUTE BEIECTBA OIE B HAYAJIOTO
Ha XpaHocMuiIaHeTo. [Ipu 1mo-BHCOKH KOHIIEHTPAIMU XUAPOTIEPOKCHIINTE YBPEXKIaT enuTeIHaTa
Th-KaH Ha THHKHUTE YepBa, pe30pOnpaT ce ¥ IpeMruHaBaT B KpbBTa. TaM Te pasrpaxxaar Tokodepo-
JUTE W PelHLa Ipyrd eCTECTBEHH aHTHOKCHIAHTH. [1o TO3M HaunMH Te€ yBpeXIaT KIeThYHHTE
MeMOpaHH, 3aTOPMO3SIBaT CEIEKTHBHATA M ITPOITYCKIMBOCT, IPOMEHST ChCTaBa HA MUTOXOHIPH-
iTe, xeMonm3upar depBeHuTe kpbBHU KieTku (Cho et al.,, 1992). YcraHoBeHO e, 4e Te mMar
M3BECTHO TOKCHYHOTO BIIMSIHUE U BHPXy OenonpoOHara ThkaH (Choi et al., 1993).

MAJIOHOB AJIIEXU]

B mo-xbcHHTE eramu OT pa3BUTHE HA JIMIMIHATA MEPOKCHIANMWS KaTo BTOPUYHH IIPO-
JIYKTH C€ HaTpymBaT pequna KapOOKCWIHM ChelMHEHUs. Te ce pe3opOupar JecHO B uepBara.
Cb-npprkaHneTo UM B JuMdara ce yBeandyaBa MHorokparHo (Claiborne, 1985). U3cnenBanusita
MPOBEACHH C OIpE/IENEHH ETOKCHIN MOKa3BaT, Y€ Te€ He MpOSBSIBAT M3pa3eHa TOKCHYHOCT, HO
umar kaHueporeHnHo nericteue (Carroll, 1983). HezaBrcumo, 4e MaIOHOBHSIT aJIJIEXH/] CE CBBP3Ba
C OKHCIIUTETHOTO TPaHsCBAaHE, TOW MOXKE Jla ce CpelllHe W B HerpaHscald XpaHH, BKI. B MECO
(Pegg & Amarowicz, 2004; Juntachote et al., 2005), xepunra (Wang et al., 1991), ntuue meco
(King et al., 1995) u sitna (Honikel & Arneth, 1996). Cnen TormHHa 06paboTKa Ha TOBEYETO
MECHU M TWIEHIKH TPOMYKTH, ChIBPXKaHUETO Ha MAaJOHOB ajJiexuJ HapacTBa. [oBex1oTO ce
XapaKTepu3upa ¢ IM0-BUCOKO ChABPKAHUE Ha MAJIOHOB QJIZIEXHI OT CBHHCKOTO, KOETO ChIbpXKa
MoBeue HEHACUTEHN MacTHH KUCEIMHH ¥ IOpaay ToBa 0K TpsiOBaJIO /1a MMa IT0-MaJIka OKHCIINTEN-
Ha cTabuiHOCT. Bprpekn HeoOn4ailHO BHCOKHMTE HHMBA Ha MAJIOHOB aJlJIeXHJl, Kouto Shamberger
et al. (1977) noknaaBar e TpyaHO 1a ObJaT OOSCHEHW B CBETIMHATA HA PE3yNTaTUTE Ha JNPYTH
asropu (Wilson et al., 1976; Siu & Draper, 1978). Siu & Draper (1978) ycraHoBsiBart, ue BCHYKH
NPECHH MECHH MPOAYKTH HMaT CPAaBHUTEIHO HUCKO CHIbp)KaHME Ha MAJIOHOB ajJIeXHl, a
TOIUIMHHO 0Opa0OTEHHTE MHIIEHIKO, CBUHCKO M TOBEXIO MECO - I0-BUCOKO. 3aMpaseHara prda
ChIbprKa MIOBeYe MAIIOHOB anuexun ot npsicHara (Park et al., 1989). Teau pesynraru ce cBbp3Bar ¢
BHCOKO HEHACUTEHHs XapakTep Ha puOHUTE MacTHH KucenuHu. Zhong et al. (1995) ca ycraHoBu-
JI, Y€ MaJOHOBHSAT aJIAEXU, HATPUEBHS B-OKCHAKPOJIEHH U TETPACTOKCUIIPOIIAaHBT Ca TOKCHYHHU
3a mabxoBe, ¢ LD, 527 u 632 mg.kg'. ToBa nokaspa, 4e MaJOHOBHAT aJIEXMJl € MO-TOKCHIEH
ot ¢opmanaexuaa wim ruokcana. JIHK moxe na pearupa ¢ manonosus angexun (Chamulitrt
et al., 1995) u ¢ oxucriena apaxunonosa kucenuna (C, ) (Sellmayer et al., 1996). Manonosust
anjexu] odpasyBa KpbCTOCAHH BPB3KH C aMHHOTPYITUTE OT 'YaHHHOBUTE M IIUTO3WHOBUTE 0a3u
Ha JIHK (Ames et al., 1982). Williams et al. (1992) ycranossiBar, 4e ako BbpXy I'bpOa Ha MUIIIKa CE
MOCTaBAT 12 mg MaloOHOB alfexua NpH exeqHeBHO Tpetupane ¢ 0,1% mepxxunno Macino, 52% ot
MHIIKUTE pa3zBuBaT Tymop cien 30 cenmunu. [loggeprana e HEOOXOAMMOCTTa OT MUHIMHU3UPAHe
CHIbPKaHNETO Ha MAJIIOHOB allIEXUJI TIPH ChbXPaHEHUE U MPOJIaK0a OT MECHHUTE M pUOHH XpaHH
(Yildiz-Turp & Serdaroglu, 2005). MaJoOHOBUAT anaexua Urpae poyisita Ha Karajiu3aTop INpH
obpasysane Ha N-aurposzamunu (Lands et al., 1982; Kritchevsky, 1998). mociennure ca kanie-
POTEHHHU U ce 00pa3yBaT IpU peakiys Ha €CTECTBEHO CpEIlAIlUTe Ce BTOPUYHM aMHHHU C HHT-
paruTe, KOUTO MOraT na Obp1ar 1o6aBenu B xpanure (Gray et al., 1996).



ITPOAYKTH HA ABTOOKMCJIEHMETO HA XOJIECTEPOJIA

[ITnpokoTo pasnpocTpaHeHHe Ha XOJecTepoia B ThKaHWTE CTaBa MPUYMHA 32 BAKHOCTTA
My B OKHCIICHHETO Ha ThKaHHUTE MeMOpPaHM M >XMBOTWHCKHTE XpaHHUTENHU Ma3HuHH (Walton
et al., 1989). XonecrepoioBoTO ChABPKAHUE HA MECOTO, ITUIUTE M PHOUTE € KOHLEHTPUPAHO B
MeMOpaHHUTe Ha MyCKYITHUTE KJIETKH, KOUTO C€ pa3najar, karo oopasysat Gpoconunuay B porec
Ha TorutMHHa oOpabotka (Igene et al., 1979). ®ochonmunuaure ce OKHUCISIBAT JIECHO CIIENl OCBO-
Oo’k1aBaHeTO cH OT KieTbuHnuTe MeMOpanu (Igene & Pearson, 1979). XonecreponoBure okcnan
ca CIIOCOOHHM J1a 3aMECTST XOJIECTEPOIOBUTE MOJICKYJI B MEMOpaHUTE, KaTO HAHACST CMYIIEHHS
B IIPOITYCKJIIMBOCTTA, CTAOMIIHOCTTA M APYTH TeXHH cBoicTBa (Shozen et al., 1995; Kubow, 1990;
Guardiola et al., 1995) . XonecteponbT cam 1o cebe cu, KAKTO 1 KOMOMHUpaH ¢ ApYyTU (aKTopH,
€ OMJI IIMPOKO M3ITOJI3BAH 3a EKCIIEPUMEHTAITHO MHAYIIMpaHe Ha arepockiiepo3a (Yamauchi et al.,
1979). EnoreHHO nopojieHaTa XUIepxojaecTepoIeMusl € MUHUMAJIHO aTepOreHHa, B CPaBHEHHUE
C IMETHYHO ITOpOJIeHaTa, KOATO BOIM 10 TEXKa arepockieposa. Borg et al., (1981) nzonupar n
nHIeHTUGHUIMpAT ciaeau oT 12 10 32 nmo3HaTH OKMCIEHN MTPOAYKTH Ha XOJIeCTeposia OT arepomMara
Ha YOBEIIKM aopTH. ToBa mpesronara, 4e Y0BeK yCBOSIBA XPaHH ChIbPIKalllll aBTOOKUCIIEHH TIPO-
JOYKTH Ha Xojecrepona. Te3u npoayKTH ce abcopOupar u HaTpynBar B TSUIOTO, KaTo oOpasyBar
aoprHoxosiecTeposioBu oTiaranust (Borg et al., 1982). Hsaxon mpomykTu Ha X0JIecTepoioBOTO
OKHCJICHHE Ca KaHIIEPOTeHHU. [ TaBHUAT N3MEX Ty Te3H MpeAIoIaraéMy KaHIIepOTeHHH CTEPOIIH €
S-xonectaH,S,60-enoxu-3B-orbT (x0mecTepon-o-okcuanT) (Miinch et al., 1999).

BemecTBa OT X0NeCTEpoIIOBOTO OKHCIEHHE, KOMTO I0-4ECTO TPHCHCTBAT B XpaHUTE, ca
7-npon3BopHUTE (7-KETOXOJIECTEPOI, 7O-XHUAPOKCHXOJECTEPON, 7B-XHIPOKCHXOIECTEPOI),
5,6-enokcuaute (5,60-CTIOKCUXOIECTEPOII, 5,63 -emOKCHXoIecTepo), enuH Tpuoi (35-, So-,653-
TPU-XUIPOKCUXOIECTEPONT WIIM XOJIECTAHTPUON) M 25-Xuapokcuxonectepon u 200-XUIpOKCH-
xosec-Tepoit. Kato Hal-IINTOTOKCHYHY CE CUUTAT XOJIECTAaHTPUOIBT U 25-XUIPOKCUXOIECTEPOITBT
(Addis & Park, 1989; Kubow, 1992) - nBe cheauHeHHs, KOUTO WHXHOHMpAT aKTHBHOCTTA Ha
3-xuapokcH, 3-mMeTmwirtyTapuikoeHsuM A penykrazara (HMGCoA-penykrasza) ¥ Hamanissar
CHH-Te3a Ha eHoreHeH xonecrepoin (Guardiola et al., 1995).

OKHCIIEHHEeTO Ha XOJiecTepojia MPOTHYA M0-0bp30 B XpaHH, NPUTOTBEHH Ype3 CylleHe H/
WIN ChXPaHsSBaHU HPOABIDKUTETHO BpeMe. TakuBa ca CyXHSIT SHUSH XKBJITHK, CYXUTE MIIEKa U
CyONMManMoHHO CyIIeHOTO cBUHCKO Meco (Paniangvait et al., 1995). TonnmmaHara oOpaboTka
KOHIIEHTpUpa xonectepona. Ilpu TorumHHa 00paboTKa Ha TOBEXI CTEK XOJIECTEPOIIOBOTO
ChABpKaHUE HapacTBa, kato mpu 60°C ToBa HapacTBaHe ¢ 61 - 82 mg.100 g, nokaro mpu 75°C
HapacTBa ¢ 88 mg.100g! (Vasavada & Cornforth, 2005). TIpennonara ce, e 5-xonucreH, 3f-,
250-11ona e MOTEeHIMaleH HHXUOUTOP Ha 3-XUIAPOKCH, 3-METHIIITYTapHIKOCH3UM A-pelryKra-
3aTa, a No-ciab MHXUOMpaI eeKkT MposiBIBaT S-XoJIecTerH; S-XxonucteH-33, 200-a1oabT; 5-X0-
JUCTEH, 3[3-011-7-0HBT; 5-X0NuCcTeH-3 3, 70-TUONBT; S-XOMUCTEH, 33, 7-IHOTBT U IPYTH MPOAYK-
TH Ha XoJiecTeposoBoTo okucienue (Paniangvait et al., 1995). Pesyararute ot Te3n uzcieaBaHus
OOSICHSIBAT BJIMSTHHETO Ha aBTOOKHCIIEHHTE MPOJAYKTH Ha XOJHCTEpOIa KaTo MHXMOUTOPH Ha
arepockiiepo3ara ype3 HHXMOUpaHe Ha 3-XUAPOKCH, 3-METHINIyTapuil KOGH3UM A pelyKTasara.
WHxubupaHeTo Ha XOJIECTEPOJIOBUSI CHHTE3 IOBMIIABA KPEXKOCTTA HAa MEMOpAHHTE, KOETO Ce
OTpassiBa BbPXy HENPaBHJIHUS PAcTeX Ha KISTHYHUTE MEMOpaHW M NPHYMHSIBA IOCIIEBAIIA
cMbpT Ha kietkute (Paniangvait et al., 1995).

KOPOHAPHY CHPIEYHO-CHIOBH 3ABOJISIBAHUS
[Tnakute uiam arepomure ce oOpasyBaT B MHTHMara Ha apTepHaIHUTE CTEHH OT OTJIaraHWs
Ha xonecteponoBu okcuau (Addis & Parck, 1989). Arepomute ce oOpasyBar OT KpbB-HH
JIUMUAAHOOENTHYHN KOMIUIEKCH, HapeueHH HHUCKOIuIbTHOCTHH smnonporenHu (LDL) (Galassetti
& Pontello, 2006). BepositHo LDL-(dpakumsira yBennuaBa prucka OT KOPOHapHH ChPIEYHO-
CBHJIOBH 3a00JIs1BaHMs1. XOJIECTEPOJIOBUTE OKCHIM ¢ MHOTO HUCKa TurbTHOCT (VLDL) m3mesxna He
ca areporeHeH (akTop M He NPUYMHSBAT aTepockieposa. JINIonpoTenHUTe ¢ BUCOKA IUTBTHOCT
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(HDL) oTHacsT X0J€CcTepOIOBITE OKCUIN OT KPHBOHOCHATA CHCTEMa M Ca HHXUOWTOPH Ha TUIAKO-
obpasyBanero (Walton et al., 1989). Brusarero Ha npreTUTE ¢ XpaHaTa JTUITHIH, KATO MPUINHH-
TEJIM Ha KOPOHAPHH ChPAEYHO-CHI0BH 3a00JIsIBaHIS Ce CBbp3Ba C TPH (akTopa: 1) BHOC Ha 3HAYH-
TEJICH NPOLIEHT €HEPTHsl OT Ma3HWHUTE C XpaHaTa, KOETO BOAM JI0 3aTIIBCTSBAHE MPHUPYKEHO ChC
chbpreyHo-cboBu 3abonsBanus (Turley & Strain, 1993); 2) »KMBOTHHCKUTE Ma3HHHU M 0COOEHO
TE3U OT MECOTO, CHABPIKAIIN 3HAYNTETHN KOJIMYECTBA XOJIECTEPOJIOBH OKCHIHN, TOBIHSBAT BEPXY
JKMBOTA Ha KPBBHHS CEPYM U I10 TO3W HAYMH J1a OJIaronpusTCTBAT I1akoo0pasyBaHe B KPbBOHOC-
Hara cucrema (Shozen et al., 1995); 3) cporHOmIeHeTo HMK xpm ITHMK + MHMK B >xuBoTHH-
CKUTE Ma3HHMHH € IT0-BUCOKO, OTKOJKOTO B PAacTHUTEIHUTE Macjia M CHIIO BOJM JI0 HAapacTBaHE
HHUBaTa Ha CEpyMeH xoiucrepon B KpbBTa (Sellmayer et al., 1996). IIpenoppuBa ce HamansBaHe
Ha JIMIUTHOTO ChIbPKaHWE Ha JMeTara Ha Xopara M IO-CHEelHaTHO HaMajsiBaHe Ha BHOCHT Ha
Ha-CUTEHH XXMBOTHHCKH Ma3HUHH M OTpaHHYaBaHe THEBHUAT NpHUeM Ha xonectepoi 10 300 mg.d!
(Walton et al., 1989).

MO3BYEH HHCYIIT

BrcokoTo KpBbBHO HalsiraHe MOBHIIABa PUCKA OT Pa3BHTHE Ha MO3bUEH MHCYIT U Ha OBO-
peunu 3abonsaBanus (Paraskevopoulou & Kiosseoglou, 1994). Xunepronusita € mbpBONpHYU-Ha
3a 500 000 cayuas Ha mo3bueH uHCynT B CAILl Bcsika roauna, 170 000 oT KOMTO 3aBBPIIBAT ChC
CMBPT. BKITIOUBaHETO Ha XpaHNUTEITHUTE Ma3HUHH B Pa3BUTHETO HAa BUCOKO apTePHAIHO HAJsITaHe
Y Ha MO3BbUEH UHCYIIT € Bce olle ciiabo U3y4eHo, B CPaBHEHNE ChC ChPAEYHO-CHIOBHUTE 3a00IIsIBa-
HUsL. Bee mak, MO3bUHHAT MHCYNT peobiiaiaBa npHu rpekaneHo meiaaute xopa (Lands et al., 1982).
Pearson et al. (1983) cmsirar, ue OoraTuTe Ha Ma3HWUHH JTUETH Ca OTTOBOPHHM 3a PAa3BHU-THUETO Ha
MO3bUEH MHCYIT, T KaTo arepockKiepo3ara YaCTUYHO OJIOKMpa apTepuaiHaTa CHCTEMa U BOIH
JI0 TIOBHIIIaBaHe Ha apTepraiHoTo Haisirane (Myazawa et al., 1993).

KAHLIEPOTEHE3A

Bropara mo BakHOCT mpuumHa 3a cMBpTHOCTTa € pakbsT (Nawar, 1996). B CAIL] ot pak
exxeronHo mouynBat 159 Ha 100000 aymm. Karo ce mpucnagHar ciiy4anTe Ha pak Ha Oemust 1poo,
KOHTO € MaJIK0 BEpOsTHO Ja Obje NMpPUYMHEH OT jauerara, choTHomeHuero € 105 ma 100000
(Baracos et al., 2004). Ta3u cMBPTHOCT BKJIIOYBAa BCUYKH JPYTH BHIOBE PaK, KaTo HIKOM OT TAX
Morar Ja Ob/1aT CBbp3aHU ¢ IpreMa Ha Ma3HHHM 4pe3 xpaHara (Carroll, 1983). [loka3arencTBoto
3a y4aCTHETO Ha JIMIUANTE B paKoBaTa €THOJIOTHUS € YOeIUTEIHO, MaKap 4e He € HAaIIbJIHO MTPUETO
(Escrich et al., 2006). YcTaHoBeHO e, 4e paKbT Ha T'bpANTE M HAa MaTKara ca CBbP3aHH C IIBJIHOTaTa
npu xkeHara (De Gray & Mason, 1995). IHMK wmorar fa yBenu4ar puckbT OT pak, 3aIll0TO UMAT
MO-TOJIIMA CKJIIOHHOCT KbM aBTrookucienue (Chamulitrt et al., 1995). [IpoyuBaHus ¢ ekcriepuMeH-
TaJIHU XMBOTHH Ca MOKA3aJIM, 4e MHIMSHTUTE Ha TyMOp ca HaMaJlely pH HaMaJIsiBaHe Ha KaJlo-
punte, [IHMK n Genrbka B xpanara (Kim et al., 1993; Chamulitrt et al., 1995). Kritchevsky
(1998) ycraHoBsiBa, ue pakbT Ha IPABOTO YEpBO Yy sroHIM, emurpupanu B CALLL, ce e yBeanuni,
HO paKkbT Ha cTOMaxa € Hamaisil. Toi mpefmonara 4e pakbT Ha HPABOTO YepBO € OOJeCT Ha
OXOJICTBOTO, a PaKbT Ha cToMaxa € Oonect Ha OegHOCTTa. J[pyrH chelMHEHHS Ha MPUETUTE C
Juerara JUIUIU, OTTOBOPHU 3a KaplieHOTe€He3aTa, ca MaJOHOBHS aJIeXUJ U XOJIECTEpPOIOBUTE
OKCHIM, @ MOXe O1 1 Apyru cBoboaHM pamukainu karo R°, RO*, ROO* (Kubow, 1990).

XUMUYHHU OIMMACHOCTH IPU TOILIMHHA OBPABOTKA HA MECO U PUBA

OBPA3YBAHE HA AKPUJIAMUJ]

TorutmaHaTa 00paboOTKa KaTo reueHe, Mbp)KeHe MM BapeHe € HeoOxoanMa 3a oOpasyBa-He
Ha crienn(UYHKUS BKyC, apomar, IBST W KOHCHCTEHIMs Ha xpaHara. [lo Bpeme Ha Ta3zu oOpa-
0oTka oOaye, € Bb3MOXKHO 00pa3BaHETO XUMHYHN ChEAMHEHNUS, BPEIHH 32 YOBENIKOTO 31pase. Ha-
JIMYMETO Ha aKpHJIaMUJI B XpaHHUTE € yCTaHOBEeHO 3a bpBH BT npe3 2002 . (Tareke et al., 2002).
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Axpuiamuzia € BEIIECTBO C JIOKa3aH TOKCHUYEH e(deKT, oOpasyBalio ce 1o BpeMe Ha TepMHUYHa
00paboTka Ha pa3TMYHH XpaHH. B rojieMun komuecTBa ce OTKpUBa B KapTO(EHHS YHIIC, TECTCHUTE
XpaH! ¥ MECHUTE NMPOAYKTH. AKpHIIaMUa € TOKCHH, KOWTO yBpexna HepBHara (Lopachin and
Lehning, 1994) u penponyxrusHara cuctema (Costa et al. 1992). Cnopen MexayHapoaHust HH-
cTUTYT o pakoBU u3cneasanus (IARC, 1994) akpunamusa e BeImecTBO ¢ JOKa3aHO KaHLIEPOT€HHO
nevictBue. Toli ce 00pa3yBa npH B3anMOJIEHCTBIE MEXKTy aMHHOKHCENNHATA apTHHUH 1 PeTylu-
pamure 3axapH, 1o BpeMe Ha TepMH4YHa 00paboTka (dur. 2).

Hanmnumero Ha npoxykTn ot peakuusta Ha Maillard, Bpemero 3a TormmHHa 006paboTKa M
TeMITe-parypara, ca akTOpH BIMSEIIN BbPXY KOJIMUYECTBOTO Ha 00paszyBaHus akpriaMus (Surdyk
et al. 2004; Pedreschi et al. 2005). B Haif-manku KomruecTBa akpuiiaMmua ce oopasyBa Ipu BapeHe
WM TepMHUYHa 00paboTka B MUKpPOBBIHOBA (ypHA, JOKAaTo MpH IMbpkeHe u nedeHe (Hag 120 -
140°C) xonm4ecTBOTO Ha My B TOTOBUSI IPONYKT € 1mo-Bucoko (Carrieria et al., 2009; Carrieria et
al.,2011; Pedreschi et al., 2007).

Harpsagane : B

Meco Meuene, NepHeHe Obpasysane Ha
Acnaprum, 1120 - 140°C HHTPO3AMHHH
BhIIEX T I

®urypa 2. Mexanu3sM Ha 00pa3yBaHe Ha akpHJIaMUJ [IPU TOTUTMHHA 00paboTKa Ha MECo
u puda

OBPA3YBAHE HA MOJIMIMKJIMYHNA APOMATHH BBIJIEBOJIOPO/IU

OnyniBaHeTo € IIMPOKO H3MOI3BaH TEXHOJIOTMYEH METON IpHU NPOU3BOACTBO HA MECHU
n pubHM mpoxyktu. ChCTaBa Ha JAuWMa ce BIMsE B 3HAUMTENIHA CTENEH IVIaBHO OT BHJIA Ha
M3M0JI3BaHaTa AbPBECHHA U TeMIIepaTypara Ha TOpeHe.

Boratusr cpcTaB Ha AMMa MONY4YeH NPU HEMBIHOTO TOpEHE Ha AbPBECHHA OKa3Ba
0J1aroTBOPHO BJIMSHHE BHPXY TOTOBUS MPONYKT. [IMMBT Tpeamna3Ba MECHHTE CBHCTABKH OT
OKHCJINTEIHOTO JISHCTBHE Ha KUCIOpOXa, NMpHJaBa cHenu(HUYeH BKYC M apoMaT Ha TOTOBHS
IponykT U Ap. POpMUPAaHETO Ha XapaKTepHHsS apoMaTl Ha OMYUIEHHUTE HMPOAYKTU C€ IBJIKU
Haii-Bede Ha (eHosHara Qpaknus. UMBT 3a OmyIIBaHe NpHUTEXaBa W OaKTepHLUIEH e(deKxT,
JIbJDKAIL] CE Ha BIIM3AIIKTE B ChCTaBa My alJeXuy, (PEHOIN, OPTraHMYHN KUCETMHU U aJIKOXOJIH.
OOpazyBaHeTO Ha XapaKTEPHUS IBST 110 TOBBPXHOCTTA HA OIYIIEHUTE MECHU U pUOHH POAYKTH
ce IbJDKU Ha MPOTHYAHETO Ha Pa3HOOOPa3HU XMMHYHU PEaKIMH C yJYacTHETO KOMIIOHEHTHTE Ha
JIMa, UMl PeaKMOHHOCIIOCOOHH KapOOHMITHY I'PYTIH C KOMITOHEHTUTE Ha MECHUTE ITPOTYKTH,
umanu ceo6oann NH -rpynu (aMMHOKMCETUHHM, NENTH/IH, OENTIN) M PEIHIA TTOTMMEPH3AIUOH-
HU peaknuu. B cbcTaBa Ha quMa BIM3aT HE CaMO BEILECTBA C IOJOXKUTETHO JECTBUE BBPXY
MIPOAYKTa, HO U TaKHMBa, KOMTO Ca BPEAHU 3a 3/IpaBeTO Ha KoHcymaropa. Hexxenanute edextu
BJIOIIABAaT XUTUEHHOTO ChCTOSIHUE HA MIPOIYKTA U MOHMKABaT XPAHUTENIHATa My CTOIHOCT.

TpaguumoHHaTa TEXHOJIOTHS Ha TOBEYETO MECHH U PUOHU ITPOTYKTH BKIIIOYBA TEXHOJIIOTHYHA
ollepalyu, IPH KOUTO e Ch3/1aBaT yCIOBHS 32 00pa3yBaHETO Ha MyTareHHH BELIECTBa C JI0Ka3aHO
TOKCUYHO BIIUSHHE BBPXY KOHCymartopa, kato ITAB. Ilpu HarpsBane Ha nbppBecuHara Hax 400
- 500°C e BB3MOXKHO pa3pymaBane Ha Bpb3kuTe C-C u C-H, B pe3yarar Ha KOeTO Bb3HHKBAT
(parMeHTH, UMaIly XapaKkTep Ha CBOOOIHH PaJMKaIN, KOUTO B3aUMOJEHCTBANH-KH TIOMEXY CH
obpasysar ITAB. benso(a)nupeHa e ¢ Haii-ronsiMa TokcnaHocT oT rpynara Ha [TIAB (Fessman,
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1995) u ce nmpueMa KaTo MHAMKATOp 332 HAJMYMETO HA MOTEHIMAIHO ONACHH MONUIMKINYHH
apOMaTHH BBIVIEBOIOPO/N B MECHHUTE ¥ PUOHM NMPOAYKTH. J[pyrH mpeacTaBuUTeNy OT Tas3u rpyna
ca Oenzo(a)antpanen, Oenzo(b) d¢myopanteH, OeH3o(j)diyopanrten, OeHzo(k) duyopaHTeH,
oen3o(g,h,i)mepunen, quben3o(a,h) anTparex, qudeH30(a,e)mupeH, muoeH3o0(a,h) mupen. Criopen
Kuhnle & Bingham (2010) ITAB ca noreHImanHO KaplEHOTeHHU XUMHUYHU Che-JHHEHHUS, ChC
XMMHYHA CTPYKTypa OT KOHJEH3MpaHW OeH3eHOBH snpa Oe3 xerepoaramu. [IAB ca Bemecrsa
C JI0Ka3aH KaHIIEpOT€HEH M MyTareHeH edekT mpu xopara u xwuBotHuTe (Kuo et al., 2006).
[NonauumKIMYHITE apOMaTHH BBIVIEBOAOPOIM Ca KIACH(DUIIMPAHHU KaTO TEHOTOKCUYHH CyOCTaHIINU
BpEIHU 32 37paBeTo Ha KoHcymaropa. [lonanaiiku B opranusma, [IAB Merabo-nu3upar 10 1uomn
€TMOKCHIIM, KOMTO OT CBOSI CTpaHa ce CBbp3BaT koBaieHTHO ¢ JJHK m mpenus-BukBar rpeniku B
peruMKanysaTa Ha TeHUuTe, MyTanun KapruHomu (Janozska et al., 2004). Cnopen Johnab et al.
(2011) npexomepHTa yrorpeba Ha IEYEHO IPH BHCOKA TEMIIEpaTypa YepBEHO MECO BOIH JIO
MOBUIIIEH PUCK OT KapIIMHOM Ha rpocTarara. [Ipy HUCKH TeMIepaTypH 1o BpeMe Ha KyJIHHapHa
0bpaboTka konnuecTBoTO 00pa3zyBann [IAB e manko. Konmnuectsara ITAB ycrano-BeHu B neueHu
Ha Tpui Meco 1 puba, Bapupar ot 0 1o 130 ng/g, a ceapprkanueto Ha b/a/Il e oxorno 10 ng/g. [Ipn
neyeHe Ha OapOekto, kaHueporenHure [IAB ce oOpasyBar B Haii-roleMH KO-JIMUECTBa, ThH Karo
MECOTO ce 00paboTBa Ha IMPEKTEH IJIaMbK M oTYeTeHara croitHoct 3a b/a/Il e 30 ppb, a 3a [TAB
e 164 ppb (Bardy, 2010).

CbBpeMeHHOTO 3akoHozaTencTBO BB @pannus u epmaHus orpaHW4aBa ChABPKAHUETO
Ha [TAB B XpaHuTenHHUTE NPOAYKTH Karo (GUKCHPaHWTE TPAaHMIM 3a chiabpkanue Ha B/A/II ca
1o 1 pg/g. 3a crpanute ot EC koHnentpanusara Ha [IAB B omymienu npoaykti He TpsiOBa Ja
nmaasumasa 0,03 ng b/A/I /kg.

OBPA3YBAHE HA XETEPOIIUKJIEHU APOMATHU AMUHU

3a ObpBU BT MPUCHCTBUETO HA XETEPOLUKINUHUTE aMUHU (XAA) e nokazaHo npe3 1977
T. ¥ JIO HACTOSIIUSA MOMEHT ca M30JIUpaHu ToBeue oT 20 MyTareHHH XAA OT pa3iIHyHU KyJIuHap-
HO 00paboTteHn MecHH npoaykTu (Sugimura et al., 2004). XeTeponMKIeHUTEe apOMaTHH aMUHH
Morar aa OBJaT pa3jeicHHM Ha JBa OCHOBHU Tuma. [IbpBUs ¢ HapedeH ,]Q THI™ W BKIIOYBA
aMUHOUMHJIA30a3apeHH ¥ aMuHOMMHUIa30mu karo 1Q, MelQx, PhIP. Bropus Tum e HapeueH ,,He
1Q Tun* XAA u BKIFOYBA MUPHUIIO0 HHIONH U qUnupuao umunazonu kato TRP-1, Glu-P-1, AaC,
MPOU3BOJHA HA Y-KapOONMHM M aMHUHO O-KapOoNumHHU. XapMaH M HOpXapMaH, NMpUHAIJICKAT
KbM TpyliaTa Ha aMUHOKapOoiamHuTe XAA W ce HapuyaT KOMyTarcHW, ThH KaTO HE MMOKa3Bar
JMUpEKTHA MyTareHHOCT. J[oka3aHa ¢ Bpb3Kkara Mexay XAA W WHIYyNHPAHETO HA aJCHOMH,
a/ICHOKapIIMHOM HJIM KapIMHOMH Ha nebenoro yepBo (Ohgaki et al., 1991). Beipexu ye Opost Ha
n3BectTHUTE XAA e roisim, 80% OT MyTareHHaTa akTUBHOCT C€ IBJDKU Ha YETUPU CheTUHEHUS-
1Q, 4,8,-DiMelQx MelQx u PhIP. Cpapuspaiiku 1Q, MelQx u PhIP e ycranoBeno, ue 1Q e XAA
¢ Hali-moIHO KaHieporeHo aeiicteue. PhIP u MelQx ce oTkpuBar B Hail-roiiMo KOJIMYECTBO B
MIEYECHH U TbP)KEeHN MeCHH 1 puOHU npoaykTy (Adamson et al., 1995). 3a na ce oOpazysar XAA e
3aIBIDKUTEITHO HAJTMYMETO HAa TPH BUJIA HA TIPEKYPCOPH: KPEaTHH/KPEaTUHUH, CBOOOIHNA aMHUHO-
KHUCEIMHU/IUIIENTHIN U 3axap (¢ur. 3).
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MECO TOIIJIMHHA OBPABOTKA

TIpenapexnane Ha Amadori
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®urypa 3. MexaHn3bM Ha 00pa3yBaHe Ha XCTEPOIMKICHH apOMaTHH aMHUHHU TIPH
TOIUTMHHA 00paboTKa Ha Meco U puda

ITpn 3arpsBaHe oT Te3W BemlecTBa ce o0paszyBaT CBOOONHHM pajKaid MO peakiusra Ha
Maillard, kaTo OTKJIFOYBAIIO CTHIAIO € MpeHapaxmaHero mo Amadori (Jagerstad et al., 1998).
Kpearuna ce Tpancdopmupa B KpeaTHHHH, TPAHCIIOPTHPA IO MOBBPXHOCTTA HA MECOTO W CE
KOHIICHTpHUpa B 0Opa3yBaHara Kopuika. KpeaTHHHHBT (opMUpa aMHHO-MMHU/IA30]10BaTa 4acT Ha
1Q cvenunenus-ta (Jagerstad et al., 1991). Monykynara Ha PhIP ce oOpa3sysa cies 3arpsiBane Ha
(beHUanaHH U KpeaTrH, KaTo BhIVICPOJHUTE aTOMHU Ha (heHMIanannHa GopMHUpAT MUPHIHHOBATA
4acT, a KpeaTu-HbT (opmupa umunaszoinopara yact (Zochling et al., 2002). B 3aBucumoct ot
XpaHUTEITHATE MPEINOYUTAHUS HA KOHCYMAaTropa, MHAMBHIYadHWs THEBEH mpueM Ha XAA
Bapupa OT HIKOJKO MHUKporpama jao Hyna npu Beretapuanuu (Gooderham et al., 2001). Ilo-
BHCOKaTa TeMIIeparypa MpH ITbpXKEHe WM IedYeHe Ha MEeCOTO Ha ckapa M 0apOeKro, BOOH 10
M0-BUCOKO Chabpikanue Ha XAA B roroBus mpoaykT (Offord et al., 1995). VYcraHoseHo e, 4e
KOHIICHTpAIIMATA HA MyTareHu B J0Ope u3meueHoTo Meco € 10 mbTH Mo-BUCOKA B CpPAaBHEHHE C
Meco, KoeTo € BapeHo. Jo0aBsiHeTo Ha TIIOK03a M JIaKT03a TIOHMkaBa o0pasyBaHeTo Ha XAA, Thii
KaTo 00pa3yBaHETO HA KPeaTHHUH ¢ mo-Majko (Skog et al., 1992). M3non3BaHeTo Ha ChCTABKHU KaTo
MAanTOACKCTPUH H/UIH MOAU(U-IIUPAHO HUIIECTE, HHXUOUpar obpasyBaneTo Ha XAA, Thil kKato
BOJISIT 10 HapacTBaHe Ha BOJHOTO ChabpkaHue B mpoxykra (Emamgolizadeh, 2008). Audysusara
Ha MECHHMSI COK 0 BpeMe Ha TepMHYHaTa 00paboTka rmojrnomara oopasyBaneTo Ha XAA, mopaau
TPAHCIIOPTUPAHETO HA BOAO-PA3TBOPHMH MPEIICCTBEHHUIM 10 MOBBPXHOCTTA Ha TMPOMYKTa,
B CIIC/ICTBHE Ha KOETO T€ BCTHIIBAT B pazanyHM B3aumonenctsus (Jagerstad et al., 1998). Ilpu
YCIIOBHE, Y€ OTACIICHUS] MECEH COK ObJIc OTCTPaHEH PE/N IbPKEHE, ChABPKAHUETO HA MyTAareHU
B KpaifHUs TPOAYKT ce MOHIKaBa. [IpuyrHa 3a TOBa € OTCTPAHSABAHETO Ha BOMOPA3TBOPHMHTE
MpPEIIeCTBCHHUIIN 32 00pa3yBaHETO UM KaTO aMHHOKHCEINHH, ITI0K03a 1 KpeaTuH. Thit kato XAA
ce (popMHUpaT OCHOBHO Ha MOBBPX-HOCTTA HA MECOTO, TOPBCBAHETO C MOANPABKY CE OKa3Ba MHOTO
e(EeKTHBHO PEIIICHHE 3a PEAYLH-PAHE HA ChABPKAHUETO HA TE3H MYTAreHU B KPAHHUS TPOLYKT
(Emamgolizadeh, 2008). Harypan-nurte moanpaBky, KaTo po3MapHH, Mallepka, IpaJnHCKH Yai,
pHUraH U YeChbH, KOUTO MPOSIBIBAT aHTHOKCHIAHTCH e(eKT, HaMasiBaT 00pa3yBaHETO Ha BCHUYKH
XAA no 50-70% mpu mepxene (Murkovic et al., 1998). AHTHOKCHIAHTUTE, U3MOI3BaHU KAaTO
HEyTpaNN3aTop Ha CBOOOIHUTE pagiKaii, e)EeKTUBHO CTAOHIN3UPAT MEKIUHHUTE POIYKTH OT
peakuusita Ha Maillard n kpearnHuHa 1 HamansBat oOpasyBaHeTo Ha XAA (Verdin et al, 2002).

BJIMSIHUE HA HUTPUTUTE U HUTPATUTE BbPXY 3IPABETO HA YOBEKA

OBPA3YBAHE HA HUTPO3AMMHI
N-HUTpPO3aMHHUTE Ca MHOTOOPOEH KJIaC XUMHUYHU CheINHEHUs, BKIIOYBAIIN B XMMHUY-HATA
cu popmyna -N=N-O rpyna. Hutpo3onumeriuiaMuHbT 1 HUTPO30IUETHIIAMUHBT UMaT JI0-Ka3aH
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BUCOK KaHIIEPOTEHEH M MyTareHeH IOTEHIMal W WHIYLUpar NosBaTa Ha TYMOPH B Pa3iny-HH
opranu (4epeH apoO, ObOpery, maHKpeac, XpaHONPOBOA U Ap.). N-IUMETHIaMHUHA B KOHIIEH-
Tparuu Hax 20 ppm e ¢ JoKa3aH KaHIIeporeHeH e(ekT 3a uepHust 1pob npu xopara (Byun et al.,
2004).

I

Meco

Ocongasamn
MATCPHAINH

Huwrparu Hurpurn

it BsanMonaciHcTBHC ©
BTOPHYHH H
T]’]L‘TH'—IIIH AMHITH

®urypa 4. Mexanu3bM Ha 00pazyBaHe Ha HUTPO3aMUHU IIPH TOIUTMHHA 00paboTKa Ha
Meco U puba

Cnopen, IARC, NDMA u NDEA ca BemecTBara ¢ Hall-CHJICH KaHIIEPOTCHEH €(PEeKT MpH
XopaTa oT rpymnara Ha N-HUTpo3aMuHHUTE, a N-HUTpo3oau-n-Oytiminamuaa (NPYR) e knacudumn-
paH ¢ notennuanHo kaumeporenHo aeiicreue (IARC, 2004; Kocak et al., 2012). Texen npeamect-
BEHHMK B MECHUTE MPOJYKTH Ca HUTPATUTE U HUTPUTUTE, KOUTO CE JOOABSIT 110 BpeMe Ha TEXHOJIO-
rugHara oopaborka. Hutposamuuu ce 00pa3yBar npH B3anMOJIeiiCTBAE HA HUTPUTHTE C BTOPHY-
HU WK TpeTuaHu aMuuu (¢ur. 4). ToBa € mpuuMHATA BIaraHeTO HA HUTPUTH U HUTPATH B HAKOU
IbpkaBu Aa O0pae momnoxeHo Ha koHTpoa (Honikel, 2008). KommuectBoTo Ha 00pasyBaHnTE
HUTPO3aMHHU 3aBUCH OT (PaKTOPU CBBP3aHHU OT €JHA CTpaHa C TEXHOJIOTUSTA Ha TPOM3BOJICTBO Ha
MECHHUTE MPOAYKTH U OT JIpyra CTpaHa cbe crienn(pUuHI 0COOCHOCTH Ha YOBELIKHS OpraHu3bM. B
IbPBHUS CITy4aii BIMSHUE OKa3Ba TeMIieparypara Ha TepMUYHa 00paboTKa Ha MECHHUTE IIPOYKTH, &
BBB BTOpHsI KHCEIMHHOCTA Ha CTOMAIIIHHS COK IPH KOHCyMAIlUsATa Ha TOTOBHUS MPOAYKT. M3BecT-
HH ca BEIleCTBa Karo acKopOMHOBara KUCeIHHA, KOUTO J00aBeHHU B ITBJIHEXKHATA Maca 110 BpeMe
Ha TEXHOJIOTHYHATa 00paboTKa MOHMKABaT 00pa3yBaHeTo Ha HUTpo3aMuHH (Scanlan, 2003).
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IIpunoxkenue Ha cynepkoMnioTsp Blue Gene/P npu o0yyenne Ha CTy1eHTH
1o cnenuaJaHocT KOMIIOTHPHU CHCTEMH M TEXHOJIOTHU
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B HacTodllara CTatusd Cca pasricaHd apXUTCKTYPHHUTE OCO6€HOCTI/I Ha B”I)J'II‘apCKI/ISIT
CYIICPKOMITIOTHP Blue Gene/P U BB3MOXHOCTHUTE 3a HCETOBOTO HU3IOJ3BAHC IIPpU 06yq€HI/I€TO
Ha CTYACHTHU OT CICLHHUAIHOCT ,,KOMHIOT'[)pHI/I CUCTEMU U TGXHOHOFI/II/I“ 10 JUucCLHUIJIMHATa
,»CynepkoMmtorpu®. M3nona3BaneTo Ha peajieH CyIepKOMIIOTHD IPU NPOBEKIAHE HA YIIPAKHEHUS
IIoBHUIIIaBa KA4€CTBOTO Ha 06y‘-I€HI/I€ 1 BOAU 0 HapaCTBaHE C(I)CKTI/IBHOCTTa Ha 06pa3OBaTeJ'IHI/I${
mpoIiec.

BnBenenune

Bwarapckust cynepkommiorsp Blue Gene/P ce Hamupa B “HanuonaneH neHTsp 3a
cyrnepkoMITioTepHE npriokeHus” B Codus [ 1] u e mponsBoacTeo Ha pupmara IBM. M3non3BaneTo
My C€ OCHUrypsiBa OT BBIArpackusaT LIEHTBp 3a CyNEpKOMIIOTBPHU NpHiIokeHus. B MomeHTa
CYNEpPKOMITIOTBPBT ce u3noizBa oT Haj 90 morpeburenu. [lonmyuaBaneTo Ha MOTpeOUTEICKH
npoduni (account) 3a 3MON3BaHE HA CYNIEPKOMITIOTHPA CTaBa C OJJaBaHETO 3asiBKa 3a I10JIyYaBaHe
Ha TOTPEOMTENICKH NMpOQHI, B YHETO ChAbpPKAHHE CE YIOMEHaBa C KakBH LU Ie Obie
W3MO0JI3BaH CYNEPKOMIIOTHPHT, KaKbB € MaKCUMAJIHHUAT M3YHCINTEICH pecypc, KOHTO me Obie
M3MO0JI3BaH M KaKbB € XKeJNaHUs 00eM MOTpeOUTENICKO MSCTO 3a ChXpaHeHHWE Ha WH(opmarus.
Tonsima wact ot feficTBamuTe TOTPEOUTENN ca yUeHH! pa3paboTBal pa3HOOOPpa3HU ITPUIIOKEHUS
3a CynepKoMIIOThpa. HaluoHanHUAT LEHTHP 3a CYNEpKOMMIIOTHPHU MPHIIOKEHUS MPENOCTaBs
TEXHUYECKa JOKYMEHTAIMsl CBbP3aHa C Bb3MOXKHOCTHTE 3a IapajiellHO NMporpamupane 3a Blue
Gene/P, a cpi10 1 OMOIMOTEKA OT CYNEPKOMITIOTEPHU NpHiIoKeHus [1].

ApXUTEKTYPHH 0COOCHOCTH

Bwarapckust cynepkommiorsp Blue Gene/P ce cbcToM OT 2 mKagda BCEKHM OT KOUTO
ChIbpAkKa N0 32 BB3NOBU KapTH, a BCSIKA KapTa pasnonara ¢ 32 roleMy M3UUCIUTEIHH Bb3ela ¢
1o 4 nponecopa (mpouecopHu siapa). CynepKoMIIOTBPBT € U3rpajieHa Ha OCHOBATa Ha IPOLECOp
PowerPC 450 (32 6utoB, aBysapeH, ¢ TaktoBa yectota 850 MHz) u uma 0610 8192 u3uuciurenau
saapa. Bcexu Manbk M3UMCIUTENCH BB3EN CHCTOSAIL ce OT 4 IBYSAPEHH Ipoliecopa pasmoiara
¢ 4 GB omneparnBHa mamer. ApXHTEKTypaTa Ha CYNEpKOMITIOTHpa € Maliadupyema, KOETO
O3HauaBa, 4ye MOXke Ja Obse HaarpakaaHa. Ha ¢urypa 1 e mokazaHo Kak m3niexna GU3HYECcKH
cynepkoMimoTepbT Blue Gene/P. MakcumanHara HpOHM3BOJUTEIHOCT Ha CYHNEPKOMITIOTBPBT
e 27.85 Tflops, a Haii-BHCOKaTa peajHO IOCTUTHAaTa CKOPOCT Hpu oOpaboTkara Ha yucia ¢
ruiaBania 3anets e 23.42 Tflops. benrapckusar cynepkommorsp Blue Gene/P e na 377 mscto B
knacanusata TOP500 Ha cynepkommtorpute B cBeTa mpe3 2009 roguna [2]. CynepKOMIIOTBPBT
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€ 1oJ| yrnpasjeHuero Ha omneparnuonHa cucrema CNL Linux u u3mnon3Ba cucremara 3a makeTHa
obpadotka LoadLeveler.

Bwinoga KapTa . PROMMHTER

e 0 AYE 2 wrada imax T2
rrnrediclo it Wkadh 16xEx16 (max T23232)
¥ 37 Baarioan KA 2785 TFs, 4TEB
1024 wana i {max 1 PFis, 144 TH)
13.9 TFk, 2TEB
i "
4 Npoyecopa
13.6 GF/e HMavkcanTenesH Bsaen
@ 1 wn, 135 GFfs
2GE DDR2 RAM

FiaToeimer IEM

@wur. 1 Apxutekrypa Ha Blue Gene/P

N3noa3BaHe Ha CynepKOMIIOTHPA
Bearapckust cynepkommiorsp Blue Gene/P MOXE J1a C€ M3MOJI3Ba OTHAICYCHO Upe3
HHTepHET IOCPEICTBOM IIpOTrpaMara 3a OTAaJedeH AOCThII putty.exe. [Iporpamara e SSH ximenT
(Security schell) 1 cBBp3BaHETO ChC CYNEpKOMIIOTHPA CTaBa Upe3 BbBEXKAaHE HA UMeTO wiw [P
anpecsT My (bg-fen.scc.acad.bg) kato ce
Chubor et b Aol Sl y3mos13Ba 110 ozIpa3Oupane 22 moprt. 3a
| ma ce ycTaHOBHM BpB3KaTa € HEOOXOANMO
BBBEXKJAaHE Ha IOTPEOHUTENCKO WMeE
U Tapoja W aKko Te ca ICHCTBHUTEIHH
Ha CeKpaHa ce T[IOKa3Ba TeKyIlara
morpeduTencka aupekropus (¢ur. 2).
B Hes e cB3mameHa MOAAMPEKTOPHS
student, KOATO ce€ W3IION3BA IIO BpeMe
Ha YOpPaXHEHUS 110 JUCHUILIHHATA
,,CYTIepKOMITIOTpH” OT CTYIEHTHTE OT
CHEHaTHOCT ,,KOMIIOTBPHN CHCTEMH

U TEXHOJNOTHH~ B YHHBEpPCHTETa IO
®ur.2 Cv3nasaHe Ha oTAa/1e4eHa cecua XPaHUTEIHH TEXHOIOrMH B ILIOBIUB.

3a Bcaka OT JmabOpaTOpHUTE TPYNH €
Ch3IaieHa OTHeNnHa monaupekTopus B student (134a, 134b u 134c). Ilo BpeMe Ha ympaKHEHUS
CTYIEHTHTE Ch3/aBaT (haiiioBe ¢ mMporpameH KoJI JIOKaJHO Ha CBOUTE KOMIIOTHPHH CHCTEMH,
clie]] KOSTO TH HPEXBBPIAT B CHOTBETHATa JUPEKTOPHS Ha CYIEPKOMITIOTBbpa 4pe3 MmporpaMara
pscp, KosATo ce m3mon3Ba ot komauaHus npomnT (Command prompt). Ta3u nmporpama mo3BossiBa
KOTIMpaHe Ha (aiiioBe OT/A0 OTJalIleueH KOMITIOTHP IIPH BhBEXkKIaHE Ha ITOTPEOUTEIICKATa Tapoda.
IIpu mporpamupane 3a CyHEpKOMITIOTBpa H3MOJI3BaMe mporpamHus e3uk C M QyHKUHHTE 32
KOMYHHKAITUS MEXTy TIapalielTHu nporiec Ha oubmmorekara MPI (Message Passing Interface) [3,
4]. Ha crrenBamus pex € MOKa3aHo MPUMEPHO M3IThJIHEHHE Ha KOMaHAaTa pscp 3a MPeXBbPIIIHE Ha
¢aitna Pingpong.c oT Tekymara nupektopus B qupekTopusra student/134b Ha cynepkoMIIoTspa:
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pscp C:/BGSuperC/Pingpong.c abosakova@bg-fen.scc.acad.bg:student/134b/Pingpong.c |

@aitnbT Pingpong.c chabpika KoJ Ha mporpama, YusTo Iejl € Ja U3MEPH KakBO € BPEMETO
HEeoOXOAMMO 3a IPEXBBPIIIHETO Ha [TaKeT OT JaHHU MEXAy IapanesnHute npouecu. Ha gurypa 3 e
MOKa3aHa KOMYHHUKALUATa MEX/Ty apaJieIHUTe npouecH. [IporpaMHHsT Koz € pa3/iesieH IOTHYECKH
Ha JIBE YaCTH- €JHaTa C€ M3II'BbJIHsIBA OT IVIABHUS IPOLIEC, a Apyrara OT IOJYMHEHUTE NPOLECH
(u3non3Bau e nporpamuus Moaen MPMD- Multiple Program Multiple Data B pa3HOBHIHOCTTa My
Master/Worker). I'maBHusT npouiec 3aj1ens JMHAMUYHO ITaMeT 3a Makera AaHHH (B cirydas- 1000
yucna ot Tin double) n OCTaBs BbB BCEKH €JIEMEHT OT MacuBa CTOMHOCT paBHA Ha MHJIEKCA MY
MOB/MTHAT Ha Bropa creneH. Cie/ ToBa 3alucBa TEKYIOTO BpeMe B IpoMeHiuBara t1 u usnparia
MaKeTa Ha IpolLeca, YMITO paHr (HOMEp) € C eINUHUIA II0-TOJISIM OT COOCTBEHHS MY PaHT (HOMep).
Cren kaTo M3NpaTH JaHHUTE DIABHUSAT IPOLEC YaKa Jia MoJIy4du IaKkeTa OT mpoleca ¢ Hai-rojsiM
paHr (HOMep) ¥ KaTo T'¥ MOJTy4YH 3alicBa CUCTEMHOTO BpeMe B MpoMeHuBara t2. Pasnukara t2-tl
NPE/ICTaBIsIBa BPEMETO HEOOXOJMMO 3a MPH/BIKBAHE Ha IaKkeTa OT JaHHHM OT IIaBHUS MPOLecC
npe3 BCUUKU OCTaHaJIM [0 3aBpblnaneTo My (¢ur. 3). M3non3sanu ca GyHKIUUTE 32 CHHXPOHHA
KOMyHHKanus Mexay napanensu npouec MPI Send() u MPI_Recv().

aHHU
HdHH

P1L —4» P2

\ 4

P3 ——————— > PN

A 4

®ur. 3 KoMyHHKaIUs MKy MapajeIHUTe MpoliecH B Iporpamara Pingpong

3a 7a ce KOMIUIMpA MapajiejiHaTa IporpaMa € HeoOXOAMMO Jla Ce M3BHMKA KOMITMIATOpa 3a
rapa’eseH koA ¢ usnoisBaHe Ha MPI upe3 uznbiHeHneTo Ha ciieiHaTa KOMaH/a:

| mpicc —o Pingpong Pingpong.c

B pesynrar Ha HeWHOTO M3ITBIIHEHHE I1Ie ObJie TeHepHpaH M3IBJIHUM (aiii ¢ umeto Pingpong.
Ha ¢urypa 4 e nokasan U3XomHHs KO Ha IIporpaMara.

26



#include <mpi.h>
#include <stdio.h>
#include <stdlib.h>
int main (int argc, char **argv)
{
double *data,t1,t2;
MPI_Status status;
int count=10*10*10, rank,numproc,i,tag=1024;
MPI_Init(&argc,&argv);
MPI _Comm_size(MPI_COMM_WORLD,&numproc);
MPI_Comm_rank(MPI COMM_WORLD,&rank);
if (rank==0) //master
{ data=(double*)malloc(count*sizeof(double));
for (i=0;i<count;i++)
data[i]=i*i;
t1=MPI_Wtime();
MPI Send(data,count, MPI DOUBLE,1,tag, MPI COMM_WORLD);
MPI Recv(data,count, MPI DOUBLE,numproc-1,tag, MPI COMM _
WORLD, &status);
t2=MPI_Wtime();
printf(,,Time for ping pong of %d doubles with %d processors is %.4f seconds*®,
count, numproc,t2-tl); }
else //slaves
{ MPI Recv(data,count, MPI DOUBLE,rank-1,tag, MPI COMM
WORLD, &status);
MPI_Send(data,count, MPI DOUBLE,(rank+1)%numproc,tag, MPI COMM
WORLD); }
MPI Finalize();
return 0; }

®ur:. 4 M3zxonen kox Ha nporpamara Pingpong
3a 51a ce M3MBIHM MApAIEIHUAT KOJ TpsOBa Na Obae ch3nazneH ¢aiin 3a ynpasieHHE Ha
napasiesiHara 3azxada, T.H. JCF (Job Control File) daiin. Ha ¢urypa 5 e mokazaHo cbabp>kaHneTo
Ha nipumepe JCF daiin.

# (@ job_name = Pingpong

# (@ comment = “This is a program which process an image with mean filter”
# @ error = $(jobid).err

# @ output = $(jobid).out

# @ environment = COPY_ALL;
# @ wall_clock limit = 01:00:00
# (@ notification = never

# @ job_type = bluegene

# @ bg_size = 128

# @ class =n0128

# @ queue

/bgsys/drivers/ppcfloor/bin/mpirun -exe Pingpong -verbose 1 -mode VN -np 32
@ur. 5 Cpapprkanue Ha daitna Pingpong.jcf
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3a ;1a ce M3BJIHM NapalieliHara 3a1a4da HeitHusT jcf daiin TpsiOBa na O6b1e ,,IpuKadeH” KbM
oTaIKara OT YakKallly 3a M3ITbJIHEHHUE 3a/1a4H ¢ M3II0JI3BaHeTO Ha koMaHaara llsubmit. Ts momyuasa
Karo mapaMeTsp uMeTo Ha jcf ¢aiina m BpbIla Karo pe3ynTar WACHTH(UKATopa Ha 3ajadara.
[Iporpamara Pingpong e n3mbiHeHa ¢ pa3yindeH Opoi MPoIecopy KaTo MaKeThT OT JJaHHH, KOHTO
Te cu npeaasar cpabpxa 1000 uucna or tun double. Pedyntarture OT U3BIHEHHETO ca MTOKa3aHU
B Tabnuna 1.

Tadoauna 1

Mpouecu Bpeme [s]
16 0,0005
32 0,0011
64 0,0022
128 0,0045
256 0,009

3akiroueHue

Huctumuinaara ,,CynepkoMOoTpu™ € 4YacT OT ydyeOHata mporpamMa Ha CHEIHATHOCT
,»KOMITIOTBEPHU CUCTEMH U TEXHOJIOTHH‘ B YHUBEPCUTETA 10 XpPaHUTEIHU TeXHOIOTuH B [1710BAMB.
Y4eOHUAT MaTepHal € pas3[esieH TeMaTUYHO B JIBa TOJieMH pasziernia. B mbpBus ce pasmiexaar
BBIIPOCH CBBP3aHU C apXUTEKTypara Ha CyNEepKOMITIOTPHUTE, @ BbB BTOPHS- BBIPOCH CBHP3aHU
C Bb3MOXXHOCTHUTE 32 MapajiesHo nporpamupane. Msnomnssanero Blue Gene/P naBa Bb3MOXKHOCT
Ha CTyAEHTHTE ,J1a Ce JIOKOCHAT* 10 MCTHHCKM CYNEpKOMITIOTBP M WM IOMara Jia 3aTBBpAST
MOJyYEeHNUTEe TEOpeTHYHHU 3HaHMA. B HacTtosmara cratus Oemie pasmienaH HadMHA, MO KOWTO
CTYAGHTHUTE HM3IMOJ3BaT bhJrapckusi CynepKOMITIOTHD M Osixa NMPEACTaBEeHH BPEMEBH PE3YITaTH
MOJIyYeH! 110 BpeMe Ha ynpaxHeHus. M3mon3saneto Ha Blue Gene/P 3HaunTenHo mouinaBa
KaueCTBOTO Ha 00pa30BaTeNIHUS HPOLIEC.

Jluteparypa

1. http://scc.acad.bg/ncsa/index.php/bg/

2. http://www.top500.org/lists/2009/11/

3. http://www.mpi-forum.org/

4. Yukiya Aoyama, Jun Nakano, “RS/6000 SP: Practical MPI Programming”, International
Technical Support Organization, IBM, 1999
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N3CJIEABAHE HA BJIUSAHUETO HA CKOPOCTHMUA
KOE®PUIUEHT BbPXY PE3YJITAHTHATA CHUJIA HA TPUEHE
MEXAY CTPAHUYHUTE CTEHU HA HOKA U PA3PS3BAHUSA

MMPOAYKT ITPHU PA3AHE C JUCKOB HOXK

Ninana Wanesa', Noiiunn Bosmzkues >, Cumeon Bacuies',
Mapuana Boresa'
1
Yuusepcurer no Xpanurteianu Texnoaorun — Ilnoaus
* Vuusepcurer ,,Ilancuii Xusnenaapexn” — Ilnosaus

Pesrome:
[IpennaranaTta pa3paboTKka € MPOABIDKCHUE Ha MpeAUINH u3cneaBanus [1;2;3].
Pasrnexxaanu ca pexerin yCcTpoicTBa B MeconpepadoTBallara IpoMHUIUICHOCT, KaTo € U3y4aBaHo
BJIMSIHUETO Ha MapaMeThp A, IPEACTABIISBAL OTHOIICHNE HA IepU(epHaTa CKOPOCT Ha JUCKa KbM
CKOpOCTTa HA M0JjaBaHe, BbpXy CHiaTa Ha TpueHe. KaTo ce MMa npensu/ n3BeneHara B MpeIUIIHA
myOaukanuu popmysa:

T = y%[rm —(r—A-BYJ, +B(2r-2A —B)tg%]

2 IPOBE/ICH YHCIICH aHAIIU3 33 CYPOBHHA MeCO NpH (pUKCHUpaHu (PU3UKO — MEXAHHYHH [TOKA3aTESITU
1 croitHocT Ha A choTBeTHO 10,20,30,40 m 50. YcTaHoBeHO e, ye ¢ HapacTBaHe Ha A pacte H
CUJIaTa Ha TpI/IeHe.

1.BbBengenne

Enuu or Halli — 4ecTO CpellaHUTE pEXKEIM YCTPOWCTBA B Pa3IMYHU OTpPacid Ha
KpaHMTeIHaTa MPOMUIIUIEHOCT ca Te3H C JUCKOB HOX WU ¢ MakeT (Habop) JUCKOBU HOXOBe. Te
IPUTEXKABAaT pell CBINECTBEHH IPEAUMCTBA, KOHTO OOYCJIABAT TSIXHATa IEPCHEKTUBHOCT U
MIUPOKOTO MM pasmpocTpaHeHue. I[IpouechT Ha ps3aHe ce XapaKTepH3Hpa CbC CPaBHUTEIHO
IpocTa KMHEMAaTHKa, Thil KaTO ce OCBHIIECTBSIBAT CaMO €IEMEHTAapHU JBIDKEHUS — POTALIUOHHO
[JIaBHO JBI)KEHME U NPABOJIMHEHHO PaBHOMEPHO MOJABaTeNHO ABMXKEHHE. J[pyru mpenuMcTBa ca:
NOCTUraHETO Ha HeoOXomumara 3a KadeCTBCH cpe3 CKOpocT Ha pexenus pbo (5+20 m/s);
pA3aHETO Ce M3BBPINBA C MAIBK Pa3xo] Ha €HEPrus; yIOOHH ca 3a peaM3upaHe Ha HENPEeKbCHAT
[IpOLIEC Ha psi3aHe, KOETO € BayKHA MPEANOCTaBKAa HA MEXaHU3UPAHETO U aBTOMATU3UPAHETO MY.

IIpu u3non3BaHUTE CHBPEMEHHH THIIOBE AUCKOBU HOXKOBE, U3MOI3BAHU B XPAHUTETHO —
BKycOBaTa IIPOMHIILIEHOCT, € Bb3MOKHO JAOITBIHUTEIHO NOBUIIABAHE HA KAYECTBOTO HA CPe3a MpU
MHHUMAJTHY 3aryOu Ha CypOBHHA M HAMaJIsIBaHE HA pa3Xoja Ha HEeprHs.

Ps3aneTo Ha XpaHUTENHU NPOAYKTH € CHIPOBOAEHO C €IaCTUYHO CBHBAHE HA MaTepuana.
Crmoro Bimsie BbPXY €(EKTHBHOCTTA Ha Tporeca pssaHe. JJedopmanmsara mopaxaa 3HAYUTEITHU
CHITH Ha TPHUEHE MEXKIy CTPAaHUYHUTE CTEHH Ha HOXKA U Pa3psA3BaHUsA MaTepHall.

3a pemaBaHETO Ha TOPEM3IOXKEHUSI IpoONeM ca HalpaBeHW W3CIEIBAHHUA 32
pe3yJITaHTHATa CHJIa Ha TPHEHE, TOPO/IeHa OT TPHEHETO MEXAY MaTepraia M CTPAaHUIHHUTE CTEHU
Ha HOXa [ 1], kaTo e m3BeeHa GpopmyaTa:
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E
Tx:”Ta[ 2J4—(r—A—B)2JS+B(2r—2A—B)tg%], (1)
KBJCTO!
T — cuna Ha TPUEHE; ¥ — paaMyC Ha HOXa; B— IMpUHA HAa pa3pA3BaHUA

MaTepual; A — BUCOYHMHA Ha Bpsi3aHHUA B IIJIOTAa JUCKOB HOX; Dys @O, — TFpaHUYHU NOJIAPHU
bINIK; U — KOC(bI/IIlI/ICHT Ha TPUCHC IIPH ITHB3TAHC, E- MOAYJl Ha €JIaCTUYHOCT Ha pas3spsA3BaHUSA

HpoayKT; d — nebennHa Ha HOXa; [— Pa3CTOSHHE OT CpeIHaTa MOBBPXHWHA Ha HOXa JIO IO —
Omm3KMsL Kpail Ha pa3ps3BaHUs MaTepual, MepeHa IO MEepIeHIUKYJSIPHO Ha Ta3d MOBBPXHUHA
HampaBlieHHe; g — MakcuMmaiHa abcomotHa aedopmanust (a = 0,5d); ® — BriaoBa CKOpOCT Ha

JIUCKa; Vp = @ — CKOPOCT Ha pA3aHC; Vn — CKOPOCT Ha II0OJJaBaHC Ha MaTe€puaia; v — abCoTI0THA

%
CKOpOCT; 4 = —£ — oTHOIICHHE Ha mepudepHaTa CKOPOCT Ha AUCKA KbM CKOPOCTTA Ha MOIaBaHE,
Y

n
CKOPOCTEH KOS(HIINEHT.
IMapamerpute g, E,a u [ 3aBHCAT OT €CTECTBOTO HA Pa3psA3BaHUSA NPOTYKT U
ca M3BEICHH CKCIIepUMeHTanHo. Benuunuure r, B u A ca reoMeTpu4YHH mapaMerTpu, a
A — xuHemaTHueH (aKTOP U BCHUKM T€ BJIUAAT HA MEXaHUUHHS TIPOIIEC.

2. TeopeTnueH aHaIu3

Ot momyueHusi TeopeTuueH pesyntar (1) e BuaHO, 4ye B Hail — OOMM JHHUHU
pe3yNTaHTHATa CHJIa Ha TPHUEHE 3aBUCH OT TPH IPyNH (aKTOPHU:

a) OT TeOMETpHUsTa Ha pexellara yCTaHOBKA — TOBa ca ¥, B M A, KakTO M NOCTOSHHUTE
reoMeTpUYHH (aKTOpu a M [, CBbp3aHH ¢ a0CONIOTHATA JHMHEHHA JedopMarys Ha pa3ps3BaHUSL
MaTepHa;

0) OT QU3MKO — MEXaHWYHUTE CBOWMCTBA HAa MaTepHaja — T€ ca OTpa3eHH B MOyJa Ha
enacTuaHOCT E , KOWTO criopes BUAa Ha MaTepuala € eJHa MaTeprualHa KOHCTaHTa;

B) OT KMHEMaTHKaTa Ha Mpoleca — TOBA € CKOPOCTHUAT KOe(HLUEHT, MpeCcTaBIsBalll
OTHOIICHUETO Ha MOJYJIHTE Ha CKOPOCTHTE Ha JBETE ABIDKCHHUS IIPH pealn3allis Ha Iporeca —

v, nv,.
B (1) yuactBar W BenuuuHuTe J, 4 M J, mpencrapngBamy CTOWHOCTHTE Ha JBa
ONPEENEHH MHTETPAJIA, YHUTO PEIICHUS Ca TOJTy4IeHH B [2;3], KaKTO U BB (0, , NPSIKO 3aBUCEI

ot r,B u A. B nonunterpanuure Gpynkuun Ha J, n J, OCHOBHH BEIMYHHH Ca TEKYIIUAT BIbII

Ha psA3aHe (), KOWTO B Ciydas ce sABsBA apryMeHT, kakto u A . Bnusuuero ma 7,B u A e
KOCBEHO, 4pe3 TPaHHIITE HAa HHTETPAIUTE.
OueBHIHO €, Ye OCHOBEH (DakTOp B ciydas ce sABsiBa BejuuuHata A . Ilpu pssane Ha

XPAHUTETHN MPOAYKTH T OOMKHOBEHO Ce M3MEHs B €IMH J0CTa MHMPOK HHTepBan A € [10;50].
Buimsiaueto i Bbpxy 7., oTuereno upes croitnocrure va J, u J 3a pasmuunu croiiHoctn Ha A,

ca MmpeaMeT Ha HACTOSIIECTO U3CIIeIBaHe.
3. YncieH anaans3

HpOBeIIeH € YUCJICH aHaliu3 3a CYpOBHMHA MECO IpHU CICOAHUTC (i)I/IBI/IKO — MCXaHUYHHU
IOKa3aTeiin:
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E=12.10'Pa; £=0.05; a=0.15.10"m; [ =1.5.10"m; r =0.105 m;

B=0.07m; A=0.007m.

Pemeny ca MHTErpalHMTE XapaKTEPUCTUKH M PE3yNTAHTHATA CHIPOTHBUTEIHA CHJIA HA
tpuene npu ckopocren xoeduuuent A =10,20,30,40 u 50. Pesynrature ca moxazaHu B

tabauna 1 v Ha ¢ur.1,2 u 3.

/1 J4 JS T\f
10 0,549763 1,376 0,502501
20 0,5784 1,50226 0,515505
30 0,587436 1,54265 0,519582
40 0,591862 1,56253 0,521575
50 0,594488 1,57435 0,522756
Tabm.1
14
0.59
0.°
O.57
0.56 "z
i i ' o
2 30 A0 50
¢wur.1
15
1S5
7
1.45 vy
A - — X
20 40
H
¢ur.2
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T

¢wur.3

4. 3BoiM M MpenopbKH 32 HHKEHEPHATA NPAKTHKA
OT npoBeAeHUs YUCIIeH aHaJIN3 € BUIHO, Ye:

1. CKOpOCTHHST KOC(ULMEHT OKa3Ba ChIIECTBEHO BIMsHUE Ha croiiHocTHTe HAa J, M J
(mo 14,4 % ipu J. 5 ), @ OTTaM U BBPXY Pe3yJITaHTHATA TPHELIA CUIIA.

2. Kpusara Ha usMmeHeHue Ha 1, = Tx(/i) UMa SICHO M3Da3eH HEJIUHEEH Xapakrep —

0JIM3Ka JI0 KpUBa OT SJIUNITHYCH THIL.
3. C ysenuuaBaHe Ha A, pe3yNTaHTHAaTa TPHEIUA CUJIAa HAPAcTBa, KATO IPAIUEHTHT Ha
HapacTBaHe CHIIECTBEHO HAMANIABA C yBeIMuaBaHe Ha A .

JlutepaTtypa
1. Bacunes C., Mojaenupane ¥ IMHAMHYEH aHaJM3 HAa MEXAaHWYHHU MPOIECH M CHCTEMH B
XPaHHUTEHO — BKyCOBaTa MPOMHUIILICHOCT, XaOuauTanuoHeH Tpyn, [Inosaus, 2010, 324ctp.
2. bosmxues NI., C. Bacunes, 1. WnueBa, AHalIUTHYEH METOJ 3a ONpeJAeIsHE Ha CHiaTa Ha
CBIIPOTHBIICHHE TIPH ps3aHE C JUCKOB HOX, IMOPOJEHa OT TPHEHETO MEeXIy MarepHana Hu
CTpaHMYHHUTE CTEHU Ha HOXa, Hayunu Tpynose Ha Chro3a Ha ydeHure — [InoBaus, cep. B, T.X,
2013, cTp.119-122.
3. Unuesa U., C. Bacunes, /1. bosmkues, OnpenensHe Ha BBPTAIMIUS MOMEHT, IPU psi3aHe Ha
XPaHUTEHU MPOAYKTH C JTUCKOB HOXK C OTYMTAHE Ha TPUCHETO MEXAY MPOAYKTA U CTPAHUIHHUTE
cTeHd Ha HoXka, Hayunu TpyznoBe Ha Cpblo3a Ha yueHure — [1noBauB (mpuera 3a neyar).
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MUKPOITPOLECOPEH ITPOI'PAMUPYEM JIOI'HMYECKHU
KOHTPOJIEP 3A YIIPABJIEHUE HA ITBJIHAYHA MAIIIMHA

Kpacumup Nnues Kones

yHI/IBCpCI/ITCT 10 XPAHUTCIIHU TCXHOJIOTHU — IImoBauB

Microprocessor Programmable Logic Controller for Filling Machine
Control

Krassimir Iliev Kolev
University of Food Technologies — Plovdiv

Abstract: This paper presents an implementation of mineral water filling machine control by
microprocessor controller. The controller was realized on base of multiport microcontroller on
Microchip. An algorithmic structure was synthesized by the method of the time diagrams. Number
of used variables and ability to control the mineral water filling machines are analyzed.

BbBenenue

CpBpeMEHHHUTE XPAHUTEITHO-BKYCOBH IIOTOYHHM OyTWIHMpAamld JUHAA CE€  YIPaBISABAT
3aIBJDKATETHO OT KOMITIOTBPHH CHCTEMH. B mpolieca Ha NpOEKTHpaHe W eKCIUIoaTamus Ha
CIeHATH3UPaHA KOMITIOTHPHH CHCTEMH 3a YIIpaBJeHWE Ha OyTHIIMpAIIX JHHUU CE W3IOJI3BAT
pa3iIuyHH XapayepHH U codTyepHH pemreHus. OT HauWHA Ha CHBMECTSIBAaHE M MHTETPHpaHE Ha
pa3IMYHE MHUKPOTIPOIIECOPHHU CHCTEMH W TIEPH(EPHH MOMYIH CE OMpEAess A0 TojiiMa CTEleH
e(eKTHBHOCTTA, HAJCKIHOCTTA ¥ IIEHaTa Ha OTHACIHUTE OyTWHMpaIly JWHUH. B Hacrosmara
pa3paboTka e IpeICTaBeHO U aHATTU3UPAHO €HO BH3MOXKHO PEIICHIE 32 YIIPaBJICHNE Ha IThTHAYHA
MaIrHa 3a OyTHiIMpaHa MIHEpaliHa Bojia Ha 0a3a eTHOYHITOB MUKpOKOHTponep. IlpencraBeHa e
OpUTHHAIIHA XapIyepHa peann3aiisl ¢ TaJBaHWIHO pa3leNssHe MeXIy yIpaBisBamia M CHJIOBa
gacT. Pa3paboTeH e opurnHageH aBTOPCKH MPOrpaMeH BapHAHT 3a MPOTPAMHO OCHTYpsIBAHE Ha
0a3a Ha MeTOa Ha IUKJIOTPaMHUTE.

Marepuainu U MeTOAU

3a m1a ce mpoeKTHpa U MporpaMupa J1aieHa MUKPOIIPOLIECOPHA CUCTEMA, TPSIOBa Jla ce MO3HaBaT
0CcOOCHOCTUTE Ha TEXHOJOTMYHaTa JuHUA. Ha BXoma Ha moTodHara JWHUS 3a OyTwinmpaHe Ha
MuHepanHa Bofa (¢ur. 1) mocTemBar 4rcTy 3apaBu npazHu OyTmiku. Konsetiepa 1 ce 3aaBmxBa
oT nBuraren ympapisBaH dpe3 m3xox O5. Cenzopa 3a mpucherBue I1, ycraHOBsBa Hammdme
Ha HOBONOCTBIIIA OyTHika 3a mbiaHeHe. [Ipn Hanudme Ha OyTnika 3a IBIHEHE ce 3ajeiicTBa
mperpagara OO0, cnmpama OBKeHHeTo Ha OyTmimkara. Criex kato OyTHiIKara € B CTaTHYHO
TIOJIO’KEHHE 3aM109Ba ITPOIIEC Ha ITBJIHEHE yNpasisasaH oT u3xona O4. [Ipu nocturane Ha )XeaHOTO
HHUBO Ha ITBJIHEHE C€ 33/1eHiCTBa CeH30pa 3a HUBO Ha TeuyHoCT 10. CnenBa akTHBHpaHe Ha M3X0Ja
O3 Ha 3aTBapadkara, camo aKo CEH30pa 3a MpHUCHCTBHE |4 ycTaHOBHM Hanuume Ha Kanadka. Cien
HaITBJIBAHETO U 3aTBApSHETO Ha OyTHIIKaTa OT IbIHAYHO 3aTBapsIlaTa MalliHa, Ce 0CBOOOXK1aBa
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mperpajara Ha KoHBeriep 1 ¥ OyTHIIKaTa MOCTHIIBA 33 MIPUIBHKBAHE KbM KOHBEHEp 2 3aBIHIKBAT
OT ABUTaTel ynpasisBaH upe3 uzxon O6.

TThEHEHI- SATRARALLA MALLIHE
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a. Texnonoauuna cxema 0. LJuxnozpama
@Due. 1 [Tomouna aunus 3a 6ymuaupane Ha MUHEPAIHa 6004

Upes nuKinorpamMu ca NoKa3aHW H3MEHEHUSITa Ha BXOIHHUTE, U3XOAHUTE M MEXKIMHHH ITPOMEHITBH
BBB BPEMETO U TAXHATa B3aMMHA BPb3Ka T.€. KOSl IPOMEHIINBA IPEIM3BUKBA H3MEHEHUE Ha JPYTH
MPOMEHINBH. B onepatuBeH mopsabk Ha ¢ur la ca mpeacTaBeHM HUBATa HAa BCHYKH BXOIHO-
W3XOIHU CUTHAIIH.

Pe3yaTaru u o0cbxI1aHe

3a peanm3anys Ha CXEMO-TEXHHUYECKAaTa 4acT Ha KOHTPOJIEP 3a yNpaBieHHE Ha OyTuimparia
muHAA Ha Oa3a Ha MuKpokoHTpoiep PICI6F887 ce m3xokma oT oOmmTe MPHUHIUIH 3a
peanu3anys U3M0JI3BaHU B MIPOTPAMHUPYEMUTE KOHTPOJIEpH. AnapaTHaTa pealn3anus ce ChbCTON
OT TIpoIlecOpeH OJOK ChC 3axXpaHBaHe, BXOMANI WHTepdeiic u n3xonsamu nHTepdeiic. Ha ¢ur.2
€ MOKa3aHa MPHUHIMITHATA CXeMa Ha MPOLIECOPHUST ONOK ChC 3axpaHBaHe. [3paboTBaHETO Ha
curHaia Reset ce n3pbppmIBa 0T cienuanu3upana uaTerpanaa cxema TL7705. Takroara yectota
(20MHz) na mukpokonTponepa PIC16F887 ce 3amaBa mocpencTBoM rpymara enemeHtd Ql,
C7, C8 [4]. 3axpaHBaHETO Ha KOMITIOTHpPHATA CHCTEMa € JBYKACKaJHO HMMITYIICHO C LN II0-
ToNsiMa HaZEXIHOCT MpH paboTa Ha KOHTpoJepa B MpoMHIIeHa cpeaa. IIporpammpanero Ha
KOHTpOJIepa ce n3BbpIIBa, 1o cranaapreH ICSP untepdetic n3BeaeH Ha kymwiyHr J1. [TopToBere
Ha MukpoxoHTpoiepa PIC16F887 ca pasmenenu ma Bxomose (RD3-RD0, RC3-RC0, RE2-REO,
RA5-RA1) u m3xogu (RC4-RC7, RD4-RD7, RB0O-RB7).

Peanmsupann ca 16 onTpoHHO pa3BbpP3aHU BXO/A, & M3XOAM ca peneiHu (¢pur. 3).
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[Iporpamuara peanuzanusi mocpeacTBoM Merona Ha nuknorpamure (TD) e upe3 makpocu 3a
OyneBu oneparu Ha 6aza acemonepuu nHetpykimu 3a PIC16F887 (tabm. 1)

il pex i
i} 106 | 104
or Q1.1 _set R1.0
and 0.7 || RMI1.0
out QLI tn 8 0,T12,30
2 pen H TONE_QO0
Q1.1 or M1.2
out QoS out MI1.1 5
| QL1 8 "
out Q0.6 i} M1l It
3 rest QO3 i
i} 10.1 HY =
st QDO W M1.1 £ |
4 rest QOO f % -
| .1 ;10 = 7 —
_set Q0.4 H In2 E. 15 —
=) _reset B2 10 —
i} 100 | In2 5
_reset QDA out M12 i . |
;6 END L mn GG
i 100
Taon. 1 Ilpoepamna peanuzayus upe3 Makpocu @Due. 5. bpoii u3non3eanu npoMeHIUsU

3a menure Ha aHanM3a Osfxa peasu3upaHd MPOTpaMHU peanu3aluy W Ha 0a3a Ha OJIOKOBE
anroputMuunu cxemu - flowcharts (FC) u mocnenoBarenun ¢yHkiponanau guarpamu (SFC)
npebpaszyBaHu B aaep auarpamu [4].

Ha ¢ur. 5 ca mokazanu Opost Ha M3MOI3BaHUTE IIPOMEHIIMBY B Pa3JIMYHH TPOTPAMHH PEaTU3alHH.

OT monyueHHUTE pe3yATaTH, ce BWXKJa ue u3noi3Baiiku nukiorpamure (TD) 3a cunTte3 Ha
KOMITIOTBPHO yIpaBieHue ce u3noi3sar 20 CHUCTEeMHH MPOMEHIWBU U Ha-MajKO pecypcH 3a
peanu3anysl Ha yrpaBjieHUe Ha MbJIHauYHa MalllhHa.

3akio4yenne

[onydenure pesynrTaTtd mokasaxa, 4e METOJa Ha IMKIOrpaMUTE JaBa Hal-MalbK IIPOrpaMeH
KOJI ¥ M3T10JI3Ba Hail-Maiko mpoMeHyiuBH. OCBEH TOBa peann3alysiTa Ha KOMITIOTBPHU aJlTOPUTMH
Ha 0a3a Ha METO/Ia Ha UKJIOTPAMHTE IToMara JIECHO JIa Ce aHaJIM3Mpar XaplyepHH poOiieMH MpH
o0ciy»XBaHe Ha Oy THIIMpAIIH JIMHUH.

[IpencraBeHOTO aBTOPCKO pEIICHHE 3a MUKPOINPOIIECOpHA CHCTEMa € aTPakTUBHO B LIEHOBO
OTHOIIEHWE W o0e3mevaBa peanu3alys Ha Pa3IMYHM YIPaBJsBAIM JUCKPETHH alTOPHTMH
MOCPEACTBOM IPEIBAPUTETHO JAe(pUHUPaHN MAKPOCH.

Bubauorpadusa

[1] Bates M. P., PIC Microcontrollers, Newnes, 2011

[2] Bates M. P., Interfacing PIC Microcontrollers: Embedded Design by Interactive Simulation,
Butterworth-Heinemann Ltd, 2006

[3] Erickson K. T., Programmable Logic Controllers, Dogwood Valley Press, 2005

[4] Kirckof G., Cascading Logic, ISA, 2003
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KOMITIOTBPHA CEJIEKIIUSA HA ITIPU3HALIMA OT
XHUITEPCIHEKTPAJIHU N30OBPAKEHU S 3A OKAYECTBSABAHE HA
3AT'OTOBKH OT MJIEHU MECA

Kpacumup Unues Kones

YHI/IBepCI/ITeT 10 XpaHUTCIIHU TCXHOJIOT'MHU — HJ'IOBI[I/IB

Computer Selection of Features from Hyperspectral Images for Quality
Evolution of Ready-to-Cook Minced Meat Products

Krassimir Iliev Kolev

University of Food Technologies — Plovdiv

Abstract: The goal of this study is to analyze the ability of different approaches for computer
feature selection from hyperspectral images of ready-to-cook minced meat products. Target
function of Bhattacharya for class separation as evaluation criteria in different adapted algorithms
was used. Adapted selection algorithms are compared and analyzed according to their accuracy
and performance for quality evolution of ready-to-cook minced meat products.

BbBenenue

[IporechT Ha penyKIHsl Ha XHUIEPCIEKTPATHO MPU3HAKOBO MPOCTPAHCTBO € 3HAYMTEITHO
HaMaJIsIBAaHE Pa3MEPHOCTTA Ha MPU3HAKOBOTO MPOCTPAHCTBO Oe3 3aryda Ha BaxkHa HHGOPMAIIUS 32
uscnenaBanus 00ext [3]. I[Ipu MeToauTe 3a CENEKIUs Ha IPU3HAIH, ONITUMATHOTO ITOAMHOXECTBO OT
penylnupany MPU3HALK CE H30Upa IUPEKTHO OT BXOIHUTE TaHHH Ha 0a3a Ha OICHbYHH KPUTCPHUH.
ChbBpeMCHHHUTE KOMIIFOTBPHHA CHCTEMH WIACHTU(UIMPAINN KAa4eCTBOTO HA XpaHH Hajarar
U3M0JI3BaHE Ha Pa3IMYHU MOJXOAU 3a PEAYKIUSI Ha 00paboTBaHaTa MbpBUYHA HHPOpMaIwst. Thi
KaTo 3arOTOBKHTE OT MJICHH Meca ca €IHH OT 4eCTO (Qanmu(UIUpaHi, aBTOpa CH € MOCTaBHII
[eNITa 3 U3CJeIBa aJalNTHPAHU CEICKIIMOHHU aJrOPUTMHU Ha XUICPCICKTPAIHU H300paXKCHUS
3a BHJICO CHTHAJIHH IPOIIECOPH H3IMOI3BaHK 3a OOCKTHMBHO OKAYEeCTBSBAHE CHIVIACHO CTAHIAPT
«Crapa mianuHa». [IpobiieMa Ha H3CIICABAHETO € Ba)KCH, ThH KaTo J0cera HsiMa MyONuKyBaHU
U3CIIEBAHMUS 110 Ta3H aKTyaJlHa TeMa IMO3BOJIsBAIIA [Ia CE TPEIICHA Bb3MOKHOCTUTE KOMITIOThPHA
CEJICKIIMS Ha TMPHU3HAIM OT XUIEPCICKTPATHU N300paKCHHS 32 OKAUCCTBSIBAHE HA 3aTOTOBKH OT
MJICHH Meca. AHaju3a Ha KOMIIOThPHATA CEIICKIIMS ¢ HAlpaBeH Ha 0a3a OOCKTUBHU OICHBYHU
KPUTEPHH.
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Marepnaau 1 MeTOAH

[Ipn3HanuTe, KOUTO HE ,ToMarar 3a KjJacH(HUKalUsITa Ha 3arOTOBKHM OT MJICHH Meca TpsOBa
Jla ce IIpeMaxHaT OT BXOIHHUTE AaHHH. 1300pa Ha ChIECTBEHNUTE NPHU3HALM CE ONPEIEsst OT JIBa
(bakTopa: M300pa Ha KPUTEPHHU 3a pas3zesisiHE 10 KiIacoBe M OT e(eKTHBHOCTTa Ha m30opa Ha
ANrOpUTHM 3a MPEThPCBAHE HA MOJMHOXKECTBOTO ¢ ONTHMAanIHM npusHaiy. [lupoko usnomnssaxn
KPUTEpHH 3a pa3gequMOocT MO KJIacoBe € OTUUTaHE Ha pa3CTOSIHUETO Ha bartadaps, T.e. nenesara
(yHKIMS 32 OIIeHKa UMa BUJIA:

] C +C,
1 C+C,\ 1 2
J:(,ul_:uz)T[lzj (=) +—h |——=—
8 2 Rl e

; (M

KBACTO: U /Uz Ca BCKTOPpHU Ha CPEAHUTE CTOMHOCTH 3a Kiiac 1 u kmac 2 Ha 06yanamaTa

usBaka; IV, | u N. , Ca KOBApHAllMOHMTE MAaTPHIM CHOTBETHO 3a kiac 1 u kmac 2 [1].

B 3aBucMMOCT OT opraHu3anusTa Ha HAcJIEAsSBaHE MOTaT Ja CE€ pealu3hpar ONTHMAIHH H
KBa3HMONTHMAIIHHU CTPATETUH.

CaiecTByBa roisIMO pPa3HOOOpa3ue OT aJTOPUTMH 32 JBPBOBHIHA CEJIEKILHS, HO OCHOBHHUTE
TIO3HATH MOATPYIIH ca:

Merton Ha paskimoHeHus u rpanuim (Branch-and-Bound) rapantupa mpiaHO mpeThpcBaHe Ha
BCHUYKH Bb3MOXXHU CTOMHOCTH MO MTO3HATUTE METOAM 332 OOXOXKAAaHE Ha IBPBECHU CTPYKTYPH OT
JaHHYU B IBI0OYMHA WM IIMPHHA M W3YMCISABAHE Ha IeieBara (yHKOWS J 3a BCsSKa Bh3MOXKHA
MOpEAMIIA.

Merton Ha mocnenoBatened npeaeH n3oop (SFS) 3amousa oneHsBaneTo OT Hal-HHPOPMATHBEH
MPU3HAK ¥ Ha BCSIKO HUBO C€ MPUOaBs 10 €IUH JOIMBIHNUTEICH MPU3HAK, KOWTO B KOMOMHAIMS C
Bede m30paHnTe MaKCUMH3Hpa 1eneBara ¢pyHkuus. Cien Kato eIuH IIbT Ja/ieH IPU3HaK € n30paH
TOM HE MOJKE J1a C€ IIpeMaxBa.

Meton Ha mocnemoBareneH 3aneH m3bop (SBS) 3amouBa cenexmuATa ¢ BCHYKM HaOOpH OT
MpU3HALIM ¥ TIPpEeMaxBaHE Ha BCSIKA CTBIKA IO €JUH HECBIIECTBEH mpu3Hak. Cien Karto JajicH
MPU3HAK € OTCTPAaHEH TOH He Ce N3IOoN3Ba.

3a mpoBeX/1aHe Ha N3CIEABAaHNUATA CE N3I0N3Baxa PAa3IMIHN BUI0BE BUI0BE 3aTOTOBKU OT MJICHU
Mmeca. [Togbopa Ha mpobute ce u3BHpImHK Ha O6a3a pH m3mepeno maboparopHo ¢ ypex PH212 cve
COHJIa 3a M3MepBaHe Ha XpaHuTenHu npoaykta TC89385 Ha TaitBanckara dpupma Lutron.

Ha 6a3a Ha miecT mpoOH OT pa3nWYHUTE MPOU3BOAUTEIH CE ChCTaBH CpPEIHA MPEICTABUTEIHA
mpoba 3a CHeMaHe Ha XUIEPCIEeKTPAHN XapaKTEPHUCTHKH 3a MpenBapuTesiHa o0paboTKa ¢ e
PeIyKIHs Ha IPU3HAKOBOTO MPOCTPAHCTBO. XUIEPCIEKTPAITHUTE H300paKeHUS ca 00pabOTeHN C
KOMIIOThPHA CHCTeMa Ha 0a3a BUCOKOCKOPOCTHH BUIEO CUTHAIHH Tporiecopu DM642[2] (¢pur.1).

26.6MHz

EMIF EMIF
DM642-1 DM642-2
E“ Xunep |l VPOCLKD VP1CLKD

cnexTpanta » VP
Kamepa vPo_pp:2)| BT 656 : VP1_Dl02] P BUS
;’ o TMS320DM642 TMS320DME42
JTAG JTAG

Aeynpouecopend DSP mooyn

@ue. 1. Komniomvpha cucmema 3a 06pabomxa na XunepcneKmpantu u300padlcenus

I/I3B’BpHII/I CC HCHTPpUPAHE HA JAaHHUTEC, YPE3 Kann6p1/1paHe KBbM CTAJIOHHHU 1/1306pa>1<eH1/I$1. Kato
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€TaJIOH 3a ,,0510” ce U3M0JI3Ba CTAIOHHATA MOJIOKKA KbM TaWBaHCKUAT KonopuMeTbp TES 135.
HuBoto Ha ocBeTeHOCT Ha MPOOUTE 10 BpeMe Ha M3CIIeBAHUATA C€ KOHTPOJIMpAIIe TOCPEACTBOM
ypena 3a usmepBane Ha ocBeTeHOCT TES-1336A Ha TaiiBanckara ¢pupma TES.
3a eTasoH 3a ,,4epHO” ce U3I0I3Ba MOoIoXkKKaTa KM (oro ¢puntep 113D Ha pupma Orwo Film.
Kopekuusira Oerme n3BbpiieHa mporpaMHo 1o popmynara:
x & —b,,
Wm2 20 Ty
=1 j=1 Wi T , ()
KBJICTO I, € HHTCH3UTETA B IHKCE i, OT He0OPabOTEHOTO N300paKEHHE,
bi,j € MHTEH3UTETa B IIUKCEN 1,j OT ,,05710T0” M300pakeHue,
I, ;€ HHTCH3UTETa B IIUKCEI 1,] OT ,,4ePHOTO” H300paKeHHE,
a X, € HHTEH3MTETA B IMKCEN 1,j Ha MOTy4IEHOTO N300paKeHHE.

[Nony4geHoTo neHTprpaHO N300paKeHNE C€ HOPMAIM3UPA 32 BCEKH Pl 110:

— Rl
2R, 3)
2=1

,KBJCTO R/1 € roJICMUHATa Ha pETUCTPUPAHUAT CUTHAJI 3a JaJC€Ha AbJ>KMHA Ha BbJIHATA.

R,

Pe3ysitatu u 06cbKIaHE

3a u3cnenBaHMUITA Ca U3MOI3BaHH MPEIBAPUTEITHO 00PaOOTECHH XUIIEPCIICKTPATHI H300paKEHUS
Ha 3arOTOBKH OT MIITHO MecoO ((uT. 2).

L

a. MIAHO C8UHCKO Meco 0. MIAHO 208€2HCO0 MeCOo
@Due.2. [lpedsapumenno 06pabomenu HOPMUPAHU U300PANCEHUSL

N360pa Ha mpU3HAIK Ce M3BBPIIN upe3 MBIHO mpeThpcBane (BB), mocnmemoBareneH mpeneH
u36op (SFS), mocnenosaresnen 3ameH u3dop (SBS) u mocienoBaTencH miaBail mpeacH u3oop
(SFFS). 3a uenra 0Osixa ajanTupaHd METOAUTE 3a U300p KbM MPETHPCBAHE HA XUIIEPCHEKTPATIHA
n300pakeHHs Ha 3aTOTOBKHU OT MiIeHH Meca. Karo kpuTeprainHa GyHKIMS 32 CENEKIHs Ce U3M10JI3Ba
pascrosiunero Ha baradaps (Ta6a. 1). IlporpamHuTe KOIOBE HAa M3MON3BAaHUTE aJaNTHPaHU
METO/IM 3a CEJIEKLIMS MOTarT Jia Ce MOJIy4aT OT aBTOpa Ha pa3padoTKara.

Mertox 3a u360p Ha IPH3HALK Llenesa dyHKuumst
bpou BB SFS SBS SFFS Pascrosnue na barayaps
o py- BpeMe | mpus3- BpeMe | Ipu- BpeMe | Impu- Bpeme | 5 5 ]
3HaAU CEK. Hau CEK. 3HALKU CEK. 3HaAlKU CEK. BB SFS SBS SFFS
10, 22, 11, 31, 10, 23, 10, 22,
31,48, 48, 52, 32,43, 31,48,
7 112, 134, 20.08 60, 135, 2.11 98. 140, 2.35 112, 137, 149 | 25| 23| 23 | 24
160 160 160 160
10,22, 11, 22, ;(2)’ i;’ 10, 22,
31,48, 31, 48, "o 31,48,
8 52. 60, 33.11 52. 60, 2.39 53(9)8, 2.71 52, 60, 1.59 | 27| 25| 2.6 | 255
134, 160 135, 160 160’ 137, 160
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10, 22, 11,22, ;g 4213 10, 22,
31, 48, 31, 48, ey 31, 48,
9 52,94, | 5459 | 52,60, | 2.71 s | 313 | 52,94, | 170 |29 | 28 | 27 | 275
143, 160, 94, 132, 140, 143, 160,
172 160 160 175
10, 22, 11, 22, ;(2) fé 10, 22,
31, 48, 31, 48, pgey 31, 48,
10| 52,73, [90.01 | 52,60, | 3.08 | o™ 50 | 3.61 | 52,75, | 182 [ 3.1 | 3 |29 | 28
94, 112, 94, 132, 110 94, 112,
143, 160 160, 180 160 143, 160

Taén. 1. Ionyuenu pezynmamu 3a KOMRIOMbPHA CENEKYUSL 34 HACH OM U3CTIe08aAHUmMEe NPUSHAYU

[Ipy BcuuknTE METOMM 3a CENEeKLHMs Cle/ JeBEeTHAT M30paH NpHU3HAK, lejeBaTa (GyHKIUS Ha
Barauaps He ce u3meHs uyBcTBHTENHO (¢Ur. 3) , TOKAaTO BpEeMETO 3a M3UYHMCIEHHS HapacTBa
MHOTOKpaTHO ((ur. 4).

+—SFFE

Epeus ia conmamn 5]

CTOMHOTT 3 AR BETA e
"

-|.-|::- |'. 2 03 4 5 & T OB 9 40 W 12 4 A 15 98 17

ool HEPDipdimied M i 4 T 4 o i Tl kb

@uz.3. Cmotiinocm Ha yeresama QyHKyus @Duz.4. Mawunno epeme 3a cerekyus Ha
NPU3HAYU 8 3a8UCUMOCT OM OPOU U3OPAHU NPUSHAYYU

ToBa moka3Ba, 4e n300pa Ha 1MoBeYe MPU3HALM OT JICBET HE MMPOMEHS TOYHOCTTA Ha pa3JeiisiHe B
KJIaCOBE, a ITbK BPEMETO 3a M3YHMCICHUS HapacTBa He ompanaaHo. OT eKCIIepUMEHTa ce OmpaBsia
0YaKBaHETO, Y€ ITBJIHOTO IPEThPCBAHE M3HMCKBAa HAH-MHOTO MalIMHHO Bpeme. [IpomenmmBaTa
crenka npu SFFS moBexxa 10 MHOTOKpaTHO HamalsiBaHEe Ha BPEMETO 3a ThPCEHE IO CTOMHOCT
1.7s 3a nmeer mpu3Haka. [IpoMeHNIMBaTa CTHIIKA CliOMara 3a HaMaJliBaHE HA CHJIHATa BPB3Ka
MEKIy roJIeMUHATa Ha IPU3HAINTE U BPEMETO 3a TSIXHOTO ONPEICIISIHE.

3akJ0ueHne

MuHHNMAaTHO BpeMe 3a KOMITIOThPHA CEJIEKIU Ha IPU3HALY OT XUIIEPCIEKTPATHN H300paKeHUs

Ha MJIEHH Meca ce MMONy4YH TP aJanTHpaHe Ha mocienoBaTteneH miasamg npeaeH uzoop (SFFS).

[TomyyeHOTO MHHHMAJIHO BpeMe B TO3HM Ciydail oT 1.7s 3a XumepcmeKkTpaleH cpe3 IpH JeBeT

MpU3HAKa 110Ka3a, Y€ aJTOPUTMHTE 33 CENEKLHsI Ha MPHU3HAIM HE Ca MOAXOISIIIM 3a BrpakaaHe

B CHCTEMH palOTEIH B PEAIHO BPEME 332 OKa4ECTBSIBAHE HAa 3arOoTOBKH OT MJICHH Meca Ha 0Oa3a

00paboTKa Ha XUMIEPCIEKTPATHA N300paKEeHHUSI.

Bubauorpadus
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OIIPEAEJISAHE HA KPUTUYHUTE 30HU 3A PASPYILIABAHE HA
CTBKIIEHA OITAKOBKA 3A XPAHUTEJIHU ITPOAYKTU B CPEJIA
HA SOLIDWORKS
Jlouka I'anyoBcka, UBan MuxaiiiioB, Cumeon BacuieB
YHauBepcurer no XpanureJHu TexHonoruun
kareapa TexHMuyecka MeXaHUKA M MAIIMHO3HAHUE
4002 rp. IlioBauB, P. Bbarapus

DETERMINATION OF CRITICAL AREAS FOR DEMOLITION OF
GLASS CONTAINER FOR FOOD IN AN ENVIRONMENT OF
SOLIDWORKS
Dochka Ganchovska, Ivan Mihaylov, Simeon Vasilev
University of Food Technologies
Department of technical mechanics and mechanical engineering
4002 Plovdiv R.Bulgaria

Abstract. It is made a 3D model of a glass container for beer packaging in an environment
of SolidWorks. It is carried out an engineering analysis by the finite element method, using the
SolidWorks Simulation. There are obtained results for the safety coefficient of the researched
model based on the strength criterion of von Mises.

BbBenenune. [Ipean3BukaTencTBaTa KbM CTHKICHUTE OMAKOBKU B JHEIIHH JHHU CTaBaT BCE
mo-rosieMu. TBPCAT ce MO-CIOKHU (GOPMH, C TTOBEYE KPEaTHBHOCT B OITaKOBKaTa. ToBa O3HAYABa,
CIIO)KHH TIOBBPXHOCTH, Ha3bOBaHWS, W3NATHHH, KaKTO M HAaINHCH U Trpapukd. CHBPEMEHHHTE
CAD maxeTn TO3BOJISIBAT Jja C€ pemIaBaT Te3W 3agaun Obp30. [Io To3m HA4YMH ce HaMasBa
BPEMETO 3a KOHCTPYHpAaHE U M3MHUTBAHE Ha IIPOCKTUTE, KaTO CE MOJIy4aBaT U OBP30 ce pa3BHBAT
MHO)XECTBO BapHaHTH. CBI0 Taka ce JaBaT BB3MOKHOCTH U 32 aBTOMATH3MPAHO KOHCTPYHPaHE
Ha HEOOXOMMaTa 3a MPOU3BOICTBO CKUITUPOBKA.

C CAD mnaxeruTe 3a NpOEKTUpaHE M IU3aiH Ce IMOCTUTAT M JAPYTH IeIH-HaMaisBa Ce
MHOTOKPAaTHO BPEMETO 3a IyCKaHe B IPOHM3BOACTBO HAa HOBA OMAKOBKA, KaKTO M TOBA, 4e CE
aHTaXXUpaT MO-MaJKO XOpa B T3 IPOIECH.

Paznuunute pupmu pabotsar ¢ paznuuaun CAD makeru. Coca-Cola uzbupa nporpamHus
npoaykt CATIA V5, American Glass Research (AGR)-Bozjemnia KOHCynTaHCKa KOMIIAHUS E
oOjacta Ha CTBKJIOTO M CTBHKJICHHUTE omakoBku pabotn ¢ CAD mpoaykt Ha ¢upma Rockfield
Technologies Aectpanus — Elfen Glass Design (GD). Ot 1975 r. AGR m3non3Bat aHanusa Ha
KpallHUTE €JICMEHTH 3a OIICHKAa Ha ToJeMHHATa M MECTOINOJOKCHHETO Ha HAaIlpeKCHUSTE
TeHEepUpaHH B CTHKICHHUTE OINAKOBKW, MIPUYMHEHH OT CTaTHYHH HATOBapBaHWSA, KaTO HAIpUMeEp:
BBTPEIIHO HANIATaHe, BEPTUKAIHO HaTOBapBaHe, KaKTO M Bb3JeHCTBHE Ha npyru dakropu [11, 12,
13].

Ieara Ha Hacrosmata pa3paboTKa € NMPOBEXKAAaHE HAa WHXKCHEPEH aHAIN3 C ITOMOIITA Ha
MeTo/la Ha KpalHHUTEe €JIEMEHTH 3a CTHKJICHA OMAaKoBKa ¢ BMecTUMOCT 500 ml, KaTo ce M3M0I3Ba
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BrpaJicHHs B cUcTeMaTa Ha mporpaMuus mpoaykT Solid Works momyn SolidWorks Simulation r
ce HalpaBW 3aKJIOYEHHE 32 30HUTE 32 BE3MOXHHU pa3pylICHUS.

Martepuanu u Metoau. OOCKT 3a M3NHUTBaHE ¢ OyTWiKa ¢ BMecTHMOCT OoT 500 ml. 3:
MIPOBEKIaHE HA IKOCTHO-e(GOPMAOHHIS aHAJIN3 € HEOOXO0ANMO IIBPBO 11a Ce Ch3/1ane 00eKT 3¢
n3cnensane. C momomia Ha mporpamaus npoaykT Solid Works e mampaBen 3D mogen He
H3IETMETO C pa3Mepd W (GopMa Ha peajHa OMAaKOBKA. AHAIM3BT Ha TeOMETpHYHATa (GopMa H:
OyTmikara TOKa3Ba, 4e Td HMMa IIeHTpalHa OC Ha CHMETPHSA W € CBhCTaBeHa IPEIHMHO O]
WINHAPUYHE W KOHYCHHM YYACTBIM. 3a M3TpakJaHe Ha MOJENA Ca W3MOJI3BAaHM CIICTHHTC
¢uuspu: Revolved Boss/Base u Fillet. C mbpBus ca ¢GopMmMupaHH OCHOBHHTE YYacCTBIU H:
OITaKOBKaTa — yCTHHK, I'bPJIO, TSUIO M ABHO Ype3 pOTalysd Ha PaBHUHHM CKUIM CHPSIMO OCTa H:
cuMmeTpus. MOAENbT ce TOM3rpaXkaa ¢ MOMOIA Ha BTOpUsSl pUUBDP, KaTO BCHUKU OCTPH PHOOBE Ct
MIpeMaxHaTH ¢ MOAXOIIN 32 TEOMETpHsITa 3aKpbrieHus [5]. 3a nebenuHa Ha CTEHATa Ha TSIOTC
e u30paH pa3Mep 2 mm, Thil KATO TO3H pa3Mep € TPAHUYCH 33 OJCKOTCHUTE OMAKOBKU M HAW-4eCT(
CpelllaH MMpH ChIICCTBYBAIMTE B MOMCHTA.

Meroaun 3a m3nuTBaHe. V3non3sa ce BrpajeHus B cucremara Ha npoaykra Solid Works
monayn SolidWorks Simulation. Toii mo3BosisiBa 1a ce CUMyJIHpAT Pa3IMYHK YCIOBHS 332 padoTa Hé
MoJieNia, JONBJIHUTCIIHM HATOBAPBAaHUS M OrpaHWYeHHs. [lomabpkar ce pas3iIMdHd BHJOBC
aHaJM3M, KaTo B CIyYas ¢ M3IOJI3BaH CTAaTHYCH aHAIM3 MO METoJa Ha KpaiiHute erneMeHTH[7,8]
Marepuan Ha H3MUTBaHATA OMAKOBKA € CTHKIIO, MEXaHHYHHUTE XapaKTEpPUCTUKU Ha Koeto [10] ce
nanenu B Tabmmmnal.

CuMynupaHu ca YCIOBHATAa Ha 3aKpelBaHE M HATOBAapBaHE KOHWTO CE IIPHIAraT IIpF
peaHATE M3MUTAHUS Ha CTHKIICHN ONAaKOBKH HA CTEHIOBE M YCTAaHOBKHU CIIOpEJ] M3WCKBAHMATA Hi
crangapruzannonHuTe nokymentu: bJIC EN ISO 7458, TOCT 10117.1 — 2001, ACTM C14(
[1,4,9]. Monena e 3akperneH 3a I'bPJIOTO Taka, ue Aa BucH. M30pana ¢ ommusra Fixed. Twit katc
TOW € CHMETPHUYEH CIPsIMO IICHTpaJIHa OC € HalpaBeH aHAJIM3 Ha Y 9acT OT HEro M 3aToBa C:
BBBEJICHU JIONBIIHUTEITHU CUMETPUYHU OTPAHWYCHUS 10 TPAHUYHUTE MOBBPXHOCTH Ha KJIMHA
HatoBapBanero e BpTpemHO HamsraHe — Pressure 2MPa. Crnensa pasmensiHeTo Ha 0OeKTa H:
KpaiHU eIeMeHTH, KaTo HHpopMaImaTa 3a Opost ¥ pa3MepHuTe UM € oTpa3eHa B Tabnmma 2.

Tabnuma 2
Tabauma 1 Mesh Details
Ne MexaHn4HU CroiiHocT Study name | Study 1 | Tolerance | 0,2 mm
0 | XapaKTEPUCTHKH Mesh type | Solid Mesh High
pen mesh qualiti
1. Elastic modulus | 6.893500006 Mesher Standart | Total 11447
e+010 N/m? Used nodes
2. Poisson’s ratio 0,2300000042 NA Automatic | Off Total 5764
3. Shear modulus 2,802199962 Transition clements
e+010 N/m’ Include Off Max. As- | 3651,8
4. Mass density 2457,600098kg/m’ Mesh  Auto pect Ratio
5. | Yield strength | 70000000 N/m’ Loops
6. | Thermal 9,000000318¢-006 Smooth | Off % of el | 889
expansion Kelvin Surface with
7. | Thermal 0,7497599721 Aspect
conductivity W/(m.K) - 0Rat10 =3
8. | Specific heat | 834,6099854 Jacobian | 4 % of el | 0,538
J(ke.K) Chf:(:k for with
solid Aspect
Ratio > 10
Element 4 mm % of dis- | 0
size torted el
(Jacobian)
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Cnen crapTupaHe Ha aHajiM3a ce IojydyaBaT pe3ylTaTH 3a IPEMECTBAHUATA,
negopManuTe W HampekeHusTa. M3nuTBaHeTO 3aBBpINBA C OMpEAesSHEe KOoe(pUIMEeHTa Ha
curypHocT Ha npoekra (Factor of Safety-FOS). Ob6ext Ha HacTosmaTa pa3paboTka ca OI’bHOBUTE
HamnpeKeHUsI TIOJyUYeHH IO BBTPENIHATAa M BHHIIHATA TMOBBPXHMHA HA MOJENa IO T. Hap.
KpuTepuuii Ha von Mises.

Hampexennero Ha von Mises M koeduIMeHTa Ha CHTYpPHOCT Cpelly pa3pyllaBaHe ce
OTIpEeICIISIT ChIIACHO M3pasute [6,8]:

w 1 2 2 2
Gred:JE[(al_GZ) +(02—03) +(0'3—0'1)]

KBJIETO: G}; Op; O3 Ca [JJaBHUTE HAIPEKEHHUS.

o' . o
FOS = ll;l;lt
Ored

KBJIETO: Gjjmi¢ € TPAHUYHOTO HATPEIKEHHE.

PesyaraTu u o6chikaaHe.
Pesynratute OT mpoBelneHHs aHANW3 3a HampexeHueTo (Stress —von Mises) morar ga

Obaat npeacraBenu moja popmara Ha: 3D rpaduka — ¢ur. 1, TexctoBa popma u 2D rpaduxka [7].

1 e

IEL

a 0
@ur 1. Pesyaratu ot uznuranusta — 3 D rpaduku - a- eKBUBAJIEHTHO HANPEKEHHE; 0 —
MHHHAMAJIEH KOE(QUIMEHT HA CUTYPHOCT

Pesynratute B TeKCTOBa (hOpMa Ce OTUMUTAT 32 OTACIHUTE PHOOBE MO KOHTYypa Ha 00EKTa U
3a Te3W JaHHH MOJXKE Jla ce MoKaxke choTBeTHaTa 2D rpaduka. ToBa ce mocTHra ¢ HHCTPYMEHTHTE
Result Tools u List Selected. KonTypa Ha npemiokeHust MOJIEN ¢€ ChbCTOU OT MHOKECTBO OTACTHU
pBOOBe M 3a TOBa MHGOPMAIMATA 3a BCEKH OT TSAX € CHETA M 3alllicaHa B TEKCTOBU (opmar mpu
cra3BaHe Ha MOCJIeJ0BaTeTHOCTa Ha odopmamuTe prooBe. YacT oT Ta3u HHPOpMAIHs, OTHACSILA
ce 3a BETPEIIHNA KOHTYp € ToKa3aHa B Tabmmma 3.
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Ta6mua 3

Touxka Hamnpexenus, Koopaunaru Ha To4KaTa, OO01u [aHHA
( BB3EM) N/m? mm
No X y z

73 3,556e+007 0 -184,84 | 30,535 | Study name: Study 1
10934 3,541 e+007 | 0 -182,87 | 30,616 | Plot type: Static nodal
72 3,573 e+007 | 0 -180,9 | 30,698 | stress Stressl
10940 3,608 e+007 | 0 -178,93 | 30,779 | Result Type: von
71 3,708 e+007 | O -176,96 | 30,861 | Mises

Karo ce uma B npeBua, 4e o BUCOYHMHA MOJENA € pa3nonaoxeH 1no oc OY u HauanoTo Ha
KOOpJIMHATHAaTa CUCTEMa CE HaMKpa B FOPHUS Kpail Ha MoJiesia, TO JaHHUTE 110 Ta3U OC Ca ChC 3HAK
muHyc. Ilomydenure pesynratu ca o0oOmeHH B TpaduueH Bum Ha ¢ur.2, xaro rpaduxara
O3HaueHa ¢ 1 ce OTHacs 32 BBTPEIIHMS, a ¢ 2 3a BHHILIHUS KOHTYp Ha MOJEIUpPaHaTa OIIaKOBKA.

Ilo oc X ca ganeHu cTOMHOCTUTE Ha MoOJydeHuTe HamnpexeHus B MPa, a mo oc Y ca
pa3MepuTe Ha Mojera B mm. YcCIopenHo Ha rpadukara, choOpaseHa ¢ Mamada M € Imoka3aHa u
MozenupaHara onakoBka. OT rpadukara € BHIHO, Y€ HANpPEKEHUSATA MO BBTPELIHUS KOHTYp ca
MHOT'0O TI0-TOJIEMU.

T Y
§ N
§. '.‘\“‘ -50 1
N N /
F—\
o A N o
f A 100
g y
i i
hl N
§ |
i i 150 1
1 i
! § 2
\ i /
:I N
| f
i f -200 {
N
I 5 i I
\
g A
o N
-&\5«5_\\\5\,4&?@ -250
1} 10 20 30 40 50
@ur.2. I'paduika Ha HATIPEKEHHUSATA TTOTYUYSHH OT ®ur.3. UsnurBanu
HWHXEHEPHUs aHaJu3 -1- Hallpe)KeHUs 110 BbTPEIIHUS KOHTYD; 2 — o0pasuu B madopa-
HaNpeXeHHs [0 BHHIIHUS KOHTYP TOpPHH yCJIOBUS

B nampasnenue [-I u I[I-Il paznuxarta mMexny qBeTe HalpexeHUs € Hal-ToJsiMa, KOEeTO 3a
HampaBkieHne I-I oTroBaps W Ha MHHHMaNHHS KoedurmeHT Ha curypHoct FOS=1,400.
CrenoBaTelTHO BEPOSTHOCTA 3a pa3pylllaBaHe TaM € Hail-roysma.

IIpu mpoBeneHM H3NUTAHUSA HA PEajJHU CTBKICHU ONAKOBKU HAa BBTPELIHO HAJSATaHE
UMalli CchIaTa TeoMeTpudHa GopMma Ha 1abOpaTOpeH CTEHA ca MOJTyYeHU Pe3yNTaTH, KOUTO
MOTBBPKIaBaT ropeusnoxkenoro[2,3]. Ha ¢wur. 3 ca moxasaHm m3nuTBaHUTE O0Opasmy C
XapakTepHUTE 3a pa3zpyliaBane Mecta B HampaiaeHus: [-1 u [I-11.
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HampaBenu ca TEOpeTHYHH M3YHCIICHUS 332 CPEJHOTO BBTPEIIHO HANpexeHHe 1o (opMyiara
Ha von Mises npu CJICOAHUTC HU3XOAHU HAaHHU: TUAMCETPUTC Ca OTUYCTCHHU 3a HAIIPCHYHO CCUCHUC
HaMHpaLIo ce Ha pascTosHue 181mm OT KOOPAMHATHOTO HAYalo, MOJETa ce pasriekaa KaTo
THHKOCTCHCH HUJIMHABP U I'NTABHUTC HAIIPCIKCHUA CC U3YUCIIABAT 110 q)OpMyJ'lI/ITC [6]
o :p—dN/mz; o, :ﬁN/mz; o3 =0;
26 2
KBbACTO: p = 2MPa - 3aJaJCHOTO BBTPCIIHO HAJISTAHE,

0 =2mm — nebenuHa Ha CTEHATa HAa MOJIEINA;
d = 65,38mm — BBHIICH qUaMeTwp, d = 61,38mm BBTpelIeH TUaMEeThp Ha MOJIENa.

3a BBTPEIIHUS KOHTYD: O] = 30,69.106N/m2 ;05 = 15,345.106N/m2 o;=0;
3a BBHIIHKS KOHTYD : o) = 32,69.10°N /m? ; 0, =16,345.10° N /m* o, =0
ol =26,610°N/m*;c” =283.10°N/m*;c" =27,45.10°N /m? .

red ,emp red ,en red ,cpeoHo
CpemHOTO HampeXeHUe TONYyYeHO IPH HWHXKCHEPHUS aHaM3 3a CBHIIOTO CEYCeHUe ¢
0 =22,4410°N/m*.
w .
CpaBHeHHe Ha MoJTy4eHuTe pesyarati: Ac% = red,’;&. 100 =18,4%
Ored ,CPEOHO

H3600u.

1. Haii-ronemu ca HanpexeHHuATa 1o BhTPEIIHATA CTEHA Ha MOJIela, B MecTaTa Ha IIPEeXo/]] OT
€/lHa reoMeTpuYHa opMa KbM Apyra.

2. 3acTpalieHuTe 3a pa3pyliaBaHe MecTa Ha M3MUTBAHUSA MOJET Ca Te3U B KOUTO Pa3IMKHUTE
MEXy BbTPEIIHUTE HAMPEIKCHUS HA BhTPEIIHATA U BHHILHATA TIOBbPXHUHA Ca HAW-TOJICMHU.

3. Pesynratute OT BUPTYaJHO HANpaBEeHHs aHAIN3 B TOJIIMAa CTENCH ce JOONIDKaBaT Jo
TEOPETUYHO U3YHUCIEHUTE CTOMHOCTH, KAKTO U 0 PE3YIATATUTE OT PEaTHUTE H3MUTAHMUS.
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YIPABJIEHUE HA CTEH/ 3A OIIMTHO ONPEJAEJIAHE CUJIUTE
HA PA3AHE HA XPAHUTEJIHUA ITPOAYKTHU

Mapuana boreBa, Cumeon BacuiieB, Huxkounaii lllonos, UBan MuxaiijioB
YHuBepcHUTET MO XPAHUTEJIHU TEXHOJOTHH, KaTeapa TexHnuecka MexaHUKa
W MAIIHHO3HAHHE

CONTROL OF DEVICE FOR DETERMINE FOOD CUTTING FORCES

Mariana Boteva, Simeon Vasilev, Nicolaj Shopov, Ivan Mihaylov,
University of Food Technologies in Plovdiv,

Abstract. A device for study the cutting forces in food cutting operations is made. A
variable-frequency drive ATV 312 HU11 M2 controls the induction motor which operates the
cutting instrument. The pneumatic cylinder realizes the feeding speeds. The prioritis and the
possibilitis of the variable-frequency drive for concrete researches are emphasized.

Key words: variable-frequency drive, rotation speed, food cutting forses

Buveedenue. Ps3aHeTo Ha XaHUTENHU MPOAYKTU CE€ XapaKTepU3upa C HM3BBHPEIHO
CJIOXHU SIBIICHUS, KOUTO TPYIHO C€ MOJaBaT Ha CTPOTH aHAIUTHYHK omucaHus. OcBeH ToBa B
MHOTO CITydal TEOPETUYHHUTE U3CICIBAHMUS CE YIPOCTIBAT C MOBEYE MIIM MO-MAJIKO ChHIIECTBEHH
JIOIYCKaHMUs, KOUTO C€ MPABST C LeJI Ja CE OMPEEISIT OCHOBHUTE BETMYNHN, KOUTO YIPABISBAT
npoueca. Enna mo-meiHa KapTuHa Ha TO3M MPOLEC MOXKE Ja CE MOIyYd MPH ChUCTAHHETO Ha
TEOPETHYHNUTE C EKCIIEPUMEHTAIHU PE3YNTaTH, KOETO OM MO3BOJMIO Aa C€ HANpaBsT Ba)KHU
W3BOAM OTHOCHO HETOBOTO NMPAKTHYECKO MPUIIOKECHHUE.

B ceBpemeHHaTa eKcriepUMEHTallHa MPaKTHKa 33 W3CJIEABAaHE HAa TEXHOJIOTHYHMS IIPOIIEC
psi3aHe Ha XpaHH C€ TpHUiaraT Pa3IndHU EKCIIEPHUMEHTAIHH METOOH W TPHCHIOCOOICHUS.
3a7BIKBAIIMTE MM ITPEAABKY ca N30paHU B 3aBUCHMOCT OT NIPEAHA3HAYEHUETO HA U3CIICIBAHUATA
¥ HEOOXOIMMHUTE CTOWHOCTH Ha M3CJICIBAHNTE TapaMeTpH.

3a MEXaHM3UPAHETO U aBTOMATU3UPAHETO HAa paOOTHHUTE M ITOJJaBaTCTHUTE XOI0BE B OTIUTHUTE
CTEH/IOBE MOXE Jla CE HalpaBH M300p MEXIy pearlia M3MHUTaHM B NMPAKTHKATA €JIEMEHTH, KOUTO
Hali-001I10 MOTraT Jla ce MOAPEST B CIEAHUTE TPYIH: MEXaHUYHH, EIEKTPUIECKH, XUIPABIUIHH,
nHeBMaTHIHA. OCBEH MOOTAEGIHO, T€3W EJIEMEHTH MOTaT Jia Ce MpHiiarat 1 KOMOMHUPAHO.

Ilenma Ha Hacrosmara pabora e ma ce pa3paborum W 00OCHOBe m300pa HAa YECTOTHO
yTpaBJIeHHE Ha ACHHXPOHEH €JIEKTPOBHUTATElN 32 pAOOTHOTO JIBIKCHNE Ha PEKEIIMS HHCTPYMEHT
3a OITUTHO OIIPE/CIISHE CHUIINTE Ha PsA3aHE Ha XPAHUTEITHHU MPOLYKTH.

Mamepuanu u memoou. IlprHIMIIHATA CX€Ma Ha ONMHUTHHS CTEH] € MOKa3aHa Ha ¢Qur. 1
JIMCKOBUAT HOXX € MOHTHpaH BBbPXY Ball, KOWTO JlarepyBa B HOCEIIa KOHCTPYKIHA. Bb3ensT 3a
IpefilaBaHe Ha BBPTEIMBOTO JABI)KEHHE Ha PEXKEHIMS MHCTPYMEHT CE 3a[BIKBA OT TpudascH
enekrpoasuraren Tun AT 90 S4 ¢ momnoct 1,1 kW, yecrora Ha BepTene 1440 min’'. Yectorara
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Ha BbPTEHE Ha JINCKOBHUTE HOXKOBE CE PETyiIMpa OE3CTENEHHO ITOCPEICTBOM YECTOTEH PEryaaTop
ATV 312 HU11 M2 Ha ¢upmara Shneider u ce npenasa Ha 3aJBH)KBAIIMS BaJl Ype3 peMbuHa
npenaska. . [1]

ﬂ

Owur. 1. Cxema Ha ONUTEH CTEHA: | - AWCKOB HOX; 2 - TCH3OMETPHUYHHU TPEIMIKU, HOCEIIH
W3CIIe/IBAaHMSL XPAHUTEJICH NPOAYKT; 3 - TEH301aTYHK; 4 - KOMIPECOp; 5 - MHEeBMOLMIHHIBD; 6 —
HaTpaBisABay; 7 — MynT 3a ympasienue; 8 — PC; 9 — gectotHo ympasnernne; 10 — acHHXpOHEH
€JIEKTPOIBUTATEI.

M360pbT Ha 4ecTOTeH NpeoOpasyBarell € OCHOBAaH Ha KOHKpPETHATa HHXKEHEepHa 3a/a4a,
KOSITO IIe OCBHIIECTBSABA EJIEKTPO3aJIBIDKBAHETO, a HMMEHHO OCHTypsiBaHE Ha Oe3CTENeHHO
peryaupaHe Ha 4ecToTara Ha BbPTeHE Ha paOOTHHTE opraHu. YecTOTHHTE HpeoOpasyBaTeH
(ITY) 3a 3amBMXBaHMS Ca MHOTO YOOOHH 3a M3MOI3BaHE KbM acHHXpOoHHH enjsurarenn (All) c
HAaKbCO ChEJUHEH POTOp. TeXHHUTE BH3MOKHOCTH 3a yNpaBlIeHHEe Ha MOMEHTA ITO3BOJISIBAT TE A
ce M3II0NI3BAT IIPU Pa3IndHH BUAOBE HATOBAPBAHMS, BIJIIOUYUTEIHO U TE3H, KOUTO H3HCKBAT MHOTO
BHCOK MOMEHT. [3]

OCHOBHHTE KpPHTEpHH, peIlaBaily 3a M300pa Ha YECTOTHO YIpaBjieHHE, ca: THIl H
MOIITHOCT Ha eJIEKTPOIBUIaTeNs; TOYHOCT Ha pETyIHpaHe B Maa3oHa Ha CKOPOCTTa; TOYHOCT Ha
MOAAbP)KaHe HA BBPTSAMIMS MOMEHT Ha Bajla Ha €JIeKTPOABUraTels.

Jpyru nmpeauMcTBa Ha YECTOTHOTO YIpaBJieHHE ca “on-line” ympasiieHHe Ha yCTPOUCTBOTO
TUPEKTHO TTOCPEICTBOM CepHitHHA MOpT Ha nepconaneH koMmoTep (PC), HezabaBeH mperien Ha
MIPOMEHEHUTE HACTPOHKHM Ha TapaMeTPUTE, MOHUTOPHHT (OCIHIOCKOIT) — TpadynIHO H300pa3siBaHe
TEHJCHIMATA Ha M3MEHEHNE Ha Hall-Ba)KHUTE JAaHHH Ha 3a/IBIDKBAHETO M 3aIlUC Ha JAHHUTE B XIS
¢dopmar 3a mporpamara Excel. [3]

Obmara cxemMa Ha aBTOMATHU3MPAHO EIIEKTPo3aABIDKBaHe mo cxemara T4 — Al e
MmoKa3aHa Ha (ur. 2, a cxemara Ha CBbpP3BaHe Ha YeCTOTHHS perynaTop — Ha ¢ur. 3. [2]

[pensun mpenuMcTBaTa Ha YECTOTHOTO YNpaBIeHHE 32 peryaupaHe Ha 00OpOTHTE Ha
paboTHOTO OBIKEHHE Ha pEXEIINs HHCTPYMEHT € n30paH yectoreH peryinarop Altivar 312 (ATV
312) HU11 M2 Ha ¢pupmara Shneider, mpegnasaaven 3a Tpruaznu acuaxpoHan apurarenu 200 ...
600 Vot 0,18 kW 1o 15 kW.
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®ur. 2. O61ma cxeMa Ha aBTOMaTH3UPAHO eNeKkTpo3aaBmkBane [T — AJ]

YecrotHusaT perynaarop Altivar 312 e moaxoasiy 3a U3MOJI3BaHE MPH: TPAHCIIOPTHPAHE HA
Marepuaau (MajJKd KOHBEHEpH, IMOIEMHA TEXHHUKA U T.H.); OMAKOBAaHE W MAIIMHU 34 OIAKOBAHE;
CIIE[UAIHA MAIIMHU (MUKCEPH, TECTOMECAUKH, TEKCTHJIHU MAIlIMHU U T.H.); [IOMITH, KOMIIPECOPH,
BeHTIIaTOpu. OCHOBHUTE MY HaJTMYHH (DYHKIIUH Ca: 3aIUTA HA IBUTATEIIS K YeCTOTHHS PErYIIaTop;
nuHeitHn, S, U unm HacTpoWBaeMu pamIilM 3a pa3BbpTaHE M CIUpPaHE; MECTHO YIIPaBIEHUE Ha
3aJTaHIETO Ha CKOPOCTTA, KAaTO CE M3I0JI3Ba HABUTAIIMOHHUAT OYTOH; +/- CKOPOCT; IPEIBAPUTEITHO
3aJaJlecH CKOpPOCTH; 2-NPOBOJECH/3-IIPOBOJCH KOHTPOJI; CIIMpayHa IOCJIEI0BaTeHOCT;
aBTOMATHYHO TMpUXBAIllaHE Ha BBPTSIL CE€ TOBApP ChC 3acCHYaHE Ha CKOPOCTTAa U aBTOMAaTUYEH
pecTapT; KOHQUrypalys Ha TPEIIKATE ¥ Ha BUJA CIIMPAHE; 3allaMeTsABaHe Ha KOHQUTYpaIUsiITa B
YECTOTHUS PEryJIaTop; HIKOIKO (YHKIIMU MOTaT jJa ObJaT 3a7aJIcHH Ha SIMH JIOTHUCCKU BXOJ. [4]
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®ur. 4. Cxema Ha cBbp3Bane Ha ATV 312 HUI11 M2 na ¢upmara Schneider, ['epmanns
Pezynmamu u 06cvocoane. Hactpoiikara 1 HoAIpbKKaTa Ha 4ecToTHUs perynatop ATV 312
3a MPEIBUICHNTE M3CIIEIBAHUS CE M3BBPIIBA ITOCPEACTBOM COPTYepbT SoMove, IOCpeICTBOM
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nupekTHa kabenna Bpb3ka USB/RJ45. Codryepsr SoMove ocurypsiBa Obp3, TUPEKTEH JOCTBIT
JI0 TsUTaTa HHpOPMAIUS Ha peryaaropa upes 5 tadynaropa (¢ur. 4):

B Soticrwe Lite 0.5, 2.0 - Untiilod Praject. pie®
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@ur. 4. Tabynaropu Ha copTyepa SoMove

My Device: m3nmcBa mszata mHGOpMaIMs Ha peryiaaropa (BHI, 3aJaHHWe, BEpPCHH Ha
codryepa, ONMINOHHY IJIATKU U 1P.);

Parameters: n3micBa BCHYKH IapaMeTpH 3a HACTPOMKaA Ha Peryaaropa, MoKa3aHu B TaOIUIIa
nnu nof opmara Ha AUArpamy;

Errors: u3nucBa COUCHK C TPEIIKUTE, KOUTO MOTAT 1a CE CPELIHAT IIPU PEeryaaTopa, 3aIuc ¢
JAHHM 32 TPEIIKU U TEKYIIUTE TPEIIKH HIIH alapMu

Monitoring: ocurypsiBa IMHAMHYHO M3MHCBaHE HA CHCTOSHUETO HA peTyjaTopa, HErOBUTE
BXOZIOBE/M3XOIM M BCHYKHU [TapaMETPH OT MOHUTOPHHTA.

Scope: ocurypsiBa BECOKOCKOPOCTEH OCIMIIOCKON MIJIM HUCKOCKOPOCTEH OCIIIIIOCKOT ((ur. 5).

3a momy4aBaHe Ha Pa3IMYHU CKOPOCTU Ha PEXEIIUs HHCTPYMEHT MOXE J]a C€ NPEBKII0YBA
MEXIY MPEABAPUTEIHO 33JaJCHN CTOHHOCTH Ha CKOPOCTTA, KaTo € Bb3MOXKHO Ja ce 3a1ajar 2, 4,
8 mim 16 mpenBapuTenHO 3a1aAeHN cKopocTH. Te Morar ma ce HacTpoiiBat Ha cThIkH oT 0,1Hz,
B nquana3od ot 0 Hz no 500 Hz.

Upes npuirarane Ha KOMaHAWTE ,Halpea~ M ,,peBepc’ ce M30mpa ImocokaTa Ha BbPTEHE Ha
pEKeys ANCK.

IIpu 3agaBane Ha yecToTa Ha TOKa Ipe3 uHTepBal oT 5 Hz e momydeHa 3aBUcHMMOCTTa Ha
000pOTHTE Ha PEXEIIUS AUCK OT MOIIHOCTTA Ha JBUraress. Ta3u 3aBUCHMOCT € MpPEACTaBEHa
ype3 rpadukara Ha ur. 6. PempuHara nmpenaBka € ¢ mpegaBaTeHo ducio 2,825, a 4eCTOTHOTO
ynpaBieHue € ¢ MomHoct 3,6 W.

49



50

B Sesbiowe Lits 1.5.7

7 - Lintiiled Priject. pue®
fis  few Commrcson  Cewios ook o

o a

& 0
Aata wre wpachirsared

My Cavice Operate

= ATV I BATVI
Wardarng Pacarmitan

==

@wur. 6. 3aBECHMOCT MEXAY H3pazxonsaHara MomHocT P,W Ha AJ] u oGoporute Ha

FRH
LT
EFD
LCA

[a L YT
LN = L misine voil

]
THO
o

* Fins). 1 befom
= CHAp Frquets
QETLHT. T
* Mokor cumenl

= Ml Tl
= Diviver el 8
o Bk Kanpue

| Areia e

D Pk Dtecton

eatisi

Lt Pkt eninirrmd : NP Cviin Sl

Fromt loated [ criw

@wr. 5. PaboTeH mpo30oper Ha OCIIIIOCKOTIA.

550

500
450

400

n1, 1/min

*
»
o
<

350
300

*

250
200

r$ y =1.736x- 178.6

150

R? = 0.9704

100
50

100

150 200 250 300 350 400

P, W

PEeXeIust TUCK n, min™ .

Holurfurrs)




HU3Boan.
1. Pa3paboreHo ¢ ynpaBieHue Ha pabOTHaTa CKOPOCT HA JUCKOBHS HHCTPYMCHT Ha CTCH]T 3a
M3MEpBaHE CHJINTE Ha PsI3aHe HA XPaHUTEITHH MPOMYKTH C YECTOTECH MpeoOpa3yBarell.
2. Upe3 mpujiaraHe Ha KOMaHIUTE ,Hamnpea | ,,peBepc”’ € Bb3MOXKHO M3CIIEABAHETO Ha

NONbTHO U HACPCIIHO PsA3aHC HAa XPAHUTCIIHU ITPOAYKTH.
3. Honyqua € 3aBUCHUMOCT, ONHMCBaIlla MU3MCHCHHUCTO Ha HU3pa3xoABaHaTa MOIIHOCT OT

YCCTOTAaTa Ha BbPTCHC HA PEKCIIUA HHCTPYMCHT.
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PABPABOTKA HA YYEBHU MATEPUAJIN 110 MHOT'OMEPEH
CTATUCTHYECKHU AHAJIN3 HA TAHHU OT OBJIACTTA HA
MAPKETHUHTA C IOMOIIUTA HA CO®TYEPHUS ITAKET SPSS

Xpucrtuna HukosoBa Kyauna, Maprun Bukropos Takes

IlaoBauBcku ynusepcurer ,Jlancuit Xunenaapekn”

Pesrome

[MonOpanu ca MOIXOISIIN CTATHCTUICSCKHA METOIH (KOPEIAIIMOHEH, PErPECHOHCH U
(hakTOpeH aHaM3) 3a U3CJICIBAHE HA TAHHM 3a TIOTPEOUTEIICKHUS HHTEPEC B PAMKHTE Ha
MaJIKHs U cpenieH OusHec. PaspaboreHuTe mpuMepu ¢ moMoInTa Ha nporpaMuus maket SPSS ca
MOAXOMASAIIA U MOTAT JIa C€ BKIIOUAT B OOYYEHHUETO 110 CTATHCTHKA Ha cTyneHTuTe oT DMUUNT.

1. BbBenenue

3a yCHemHoTo pa3BUTHE HAa BCEKH OM3HEC OT OCHOBHA BaKHOCT € BPH3KaTa My C HETOBHTE
kiueHTH. [lo3HaBaHETO HAa HYKIWTE W MPEANMOYUTAHUATA HA KIMEHTHTE W (HOPMHUpPAHETO HA
Ta3u 0a3a Ha MMpaBHIIHA MMOJUTHKA HA (hUpMara 3a TAXHOTO YIOBICTBOPSBaHE, BOIU A0 MO-I00pH
(hmHAHCOBM pe3ynTaTh. B TO3u mpoiiec CBOeTO MACTO MMa 00paboTKaTa Ha JaHHU OT MAPKETHHTOBH
MPOYYBaHUS Ha KIMEHTCKOTO MHEHUE.

B Ta3m pabora ce pasmiekaar IBe XapaKTEpHH 3aJadd OT CTaTUCTHYecKara oOpaboTka
Ha MapKETHUHIOBU JaHHU. [IpUIIOKEHU ca KJIAaCMUeCKH TEXHUKH 32 CTaTUCTHMYECKHM aHallu3 Ha
MHOTOMEPHH JIaHHH - KOPETIAIMOHEH, PerpecuoHeH U (pakropeH anamu3. OnrcaHue Ha TEXHUKUTE
Moxe na Obae HamepeHo B [1, 2], a aceKTUTe OT KOMITIOTBpPHATA UM peanu3aius - B [3, 4].
W3mon3Banu ca JaHHU OT aHKETH Ha KIMCHTH OT J[Ba TUMA Pa3IMYHU (PUPMHU, TyOIHKYBaHH B [5].
Pesynrarure ca nosiydeHu ¢ nomoiura Ha codryepHus cratuctudecku naker SPSS [6].

2. 3apauva 1: U3cneaBane Ha MHEHHETO HA KJIHMEHTH HA PECTOPAHT C KOPeJIalMOHEH H
perpecMoHeH aHaJju3, ¢ nomoumra Ha SPSS

[Ile m3cnenBaMe Bpb3KaTa MEKAY KINEHTCKUTE OYaKBaHHS M KaueCTBOTO Ha OOCIy)KBaHE B
TOJISIM pecTopaHT. PasmiexaaMe JaHHH, MTOJMY4YEeHH OT KIMEHTUTE Ha PECTOPAHT 3 ML, YHHTO
yIpaBHTEN XKejae J1a pazdepe 10 KakBa CTENEH pa3iniHu (aKTOpH JAONPHHACAT 3a ISTIOCTHOTO
3aJI0BOJICTBO Ha KireHTHTe. [I030BaBaiiku ce Ha pa3roBOPH ¢ TEXHUYECKUS U THPTOBCKH IIEPCOHAI
€ YCTaHOBEHO, 4e 3a (hopMHpaHe Ha KIMEHTCKOTO MHEHHE CIEAHUTE IeT (pakTopa ca OCHOBHH:
Ha4yMH Ha IOCpellaHe, HauMH Ha OOCIy)XBaHE, W3YakBaHe J1a Objar OOCIy)XeHH, KauecTBO Ha
XpaHaTa ¥ LieHa. 3a I[UIOCTHATa CTEleH Ha 3a7goBosicTBO 107 moceTHTeny Ha pecTopaHTa ca
OTTOBOPHJIM TIOOT/ICJTHO HA aHKETa, KaTo ca M3Pa3wiii MHEHHETO CH O Te3u ner (akropa mo
celleMMepHa JIMKEPTOBa CKaJla OT THIIa: | = MHOTO HEIOBOJIHH, ... 7 = MHOTO JOBOJIHH.

CrotBerHusT (aitn ¢ nanuu B mpoxaykra SPSS e Pizza.sav [4, 5], oTkbaero e B3eTa 65 %
cilydaiiHa W3BaJIKa, T.e. JaHHU OT n=70 HaOmroneHust. O3HauUCHMATA HA IPOMEHIIMBUTE Ca!
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Overall satisfaction — ISLTOCTHO 3aTOBOJICTBO, 3aBUCHMA IIPOMECHIIHBA,;

HesaBucumu npomMeHJIMBY: reception — Imocpelane; service — oociykBane; waiting time —
nzvakBane; food quality — kauecTBO Ha XpaHara; price — IIeHa.

PemaBanero Ha 3ajgavara BkiouBa cieguuTe eranu: (1) M3cnenBane 3a Hanmmuue Ha
KOpeJalMoHHa 3aBUCHMOCT MEX]y 3aBUCHMara IPOMEHJINBA U NeTTe He3aBUCHMH ITPOMEHIIUBH;
(2) MonyuaBaHe Ha perpecCHOHHO ypaBHEHHE, U3pa3siBalllo B SIBEH KOpeJallMOHHATa 3aBUCHMOCT;
(3) Unrepnperamnus Ha MOJTyYEHUTE PE3YATATH OT IVIEAHA TOYKA HA YIIPABUTENS HAa PECTOPAHTA.

3a mpoBex/JaHe Ha MHOXKECTBEH JIMHECH PErpecHOHEH aHaju3 TpsSOBa Ja ca W3IBIHEHH
penuia U3UCKBaHUS, KaTO OCHOBHUTE OT TAX ca ciaenHute tpu [1-4]:

e 3aBHCHMara POMEHJINBA TPOBa 1a Ob/e OpJAMHAIHA, HETIPEKbCHATA (MHTEPBAIHA) WIN
OTHOCHTEIJIHA BEIMYMHA U J]a UMa HOPMaJTHO MJIHM OJIM3KO 10 HOPMAJIHOTO pasIpe/ielieHue;

* MeXAy BCSKa He3aBHCHMMa IIPOMEHJMBAa W 3aBUCHMara TpsiOBa jJa WMa JIMHEHHA
3aBUCHMOCT;

e TrpemkuTe (pe3UIUYMHUTE) OT perpecusiTa TpsOBa 1a ca HOpMaJTHO pa3Npe/elieHH.

B Hamms cimywaii 3aBUcHMara BeNMYMHA € OpIMHANHA (3a/laBa ce C JIMKEPTOBa CKaa).
WznexBaHeTro 3a HOpPMaTHOCT IIe HampaBuM Io rpadudeH meroa. Ot ¢ur 1 ¢ momomra Ha
yectoTHa rpaduka ¢ SPSS MokeM na 3akimounM, € paznpenesieHHeTo € OIN3Ko 0 HOPMaITHOTO.
Hamupame oOmiara KopenalimoHHa MaTpHlia Ha BCHYKH JIaHHU, NToKazaHa Ha Taoum.1 .

30

Mean = 5,09

— Std. Dev. = 1,359
=70

8

Frequency

3

0T T T T
0 2 4 6 8

Overall satisfaction

@ur. 1. YectoTHa rpaduka Ha 3aBrcuMara nmpomerimsa Overall satisfaction.

Tabmn. 1. Kopenarmontu koedunuentr Ha [TUpChH MEXKy BCEKH JIBE OT LIECTE MPOMEHIUBI
B 3a1ada 1. HuBoto Ha 3Haummocrt Sig. 3a « =0.01 e o3HavyeHo ¢ **,a3a a =0.05 — ¢ *.

Qvera!l Reception | Service Waltmg Fooq Price
satisfaction time quality

Overall Correlation 1 0.486™| 0.543™| 0.635"| 0.574™| 0.599™
satisfaction |Sig.(2-tailed) 0.000 0.000 0.000| 0.000 0.000
Reception Correlation | 0.486™ 1 0.240"| 0.454™| 0.257°| 0.371"

Sig.(2-tailed)]  0.000 0.045 0.000| 0.032 0.002
Service Correlation 0.543"™ 0.240" 1| 0.424™|0.376"| 0.417"

Sig.(2-tailed)] 0.000 0.045 0.000| 0.001 0.000
(Waiting Correlation | 0.635™ 0.454™| 0.424™ 1]0.485™| 0.507
time Sig.(2-tailed)] 0.000 0.000 0.000 0.000 0.000
Food Correlation | 0.574™ 0.257"| 0.376"| 0.485™ 1| 0413™
quality Sig.(2-tailed)]  0.000 0.032 0.001 0.000 0.000
Price Correlation | 0.599™ 0.371"| 0.417"| 0.507| 0.413™ 1

Sig.(2-tailed)]  0.000 0.002 0.000 0.000| 0.000
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[Nonyuennre xopenanuoHHn koedurmeHtn B Tabm. 1 Mexay 3aBucHMara IPOMEHIINBA H
npenuKTOpuTe (KoJIoHa 1) ca CpaBHUTEITHO TOJIEMH - 0KoJIo M Haxt 0.5, M BCUYKH ca CTaTHCTHYECKH
3HaunMu ipu HUBO « =0.01 (Sig. <0.01). ToBa 03HauaBa, 4e CHIICCTBYBAT ChOTBETHH 3aBUCUMOCTH
U MOXKEM Jja IPOBEXKIaMe perpecroHeH aHanu3. ChIIo Taka, B KOpeJallMOHHAaTa MaTpHlla HsIMa
Koe(UIUeHT 1mo-roisiM oT 0.7, KaTo BCHYKH ca CTAaTUCTUYECKH 3HAYMMU IIPU CTaHapTHO HUBO
=0.05. Pazbupa ce, KoeHIIEHTHTE 10 IJIaBHUS TUaroHaj Ha MaTpHUIlaTa He Ce B3eMar IpeBH/I,
3alI0TO TE Ca BUHArM €AMHUIM U M3pa3siBaT KopeJanusaTa Ha BCsIKa IPOMEHIINBA ChC camara ce0e
cu. CrneqoBaresiHo, B Cilydast HAMa MYJITHKOJIIMHEAPHOCT U He TpsiOBa Jla ce NMPHUTECHSBAME OT
HEWHUTE HeTaTUBHHU nocnencTus [3, crp. 90-91].

3a mpoBekIaHe HAa PErPECUOHHUS aHAM3 u3nonm3Bame Merona Enter B SPSS (oOukHOBEHA
MHOXecTBeHa perpecus). [lomydenunre pesynraru ca najaenu Ha Taom. 2, 3 u 4.

MHOXeCTBEeHHAT KopenanuoHeH koepunueHT R B Tabm. 2 wmma croiiHoct 0.791, a
Koe(UIMeHTHT Ha netepMuHanms R2 (kBaxpar Ha R) e paBen Ha 0.626. [TocnenHoTo o3HavaBa,
4ye MOJenbT oOsicHsABa 62.6% OT BCHYKM JaHHHW. 3a cllydas Ha MapKeTHHTOBH HPOYYBAHUS OT
AQHKETHH JaHHM TOBa € HaIlbJIHO preMinBo. Llle orbenexxnm, 4e KOpUrHpaHUsIT KOS(HUINESHT Ha
kopenamust R2 Adj. He e chlllecTBEHO pa3uyeH oT R, ¢ koeTo moixyvyaBame Mozie, BajIH/CH 32 HaJl
60% ot n3nomn3BaHaTa u3Baaka. OCBEH TOBa MOXKEM Ja IPHEMEM, de TO3U MOJEII € aJIeKBaTeH, Thi
KaTo PaBHHIIETO Ha 3HAYMMOCT 3a LeJusl Mojed, chrilacHo Tabm. 3 (AHanu3 Ha BapHaluuTe) €
Sig. ¢ 0.000 u e MO-MaaKo OT CTAaHAAPTHO U3MONA3BaHOTO HIBO @ = (0.05.

Tabu. 2. O0uM CTaTHCTHKY Ha PErpecHOHHUS MOZIEIN 3a 3a1a4a 1.
R R Square Adjusted R Square Std. Error of the Estimate
0.791* 0.626 0.597 0.863

Tabm. 3. Pesynaratu or AHOBA 3a 3amaua 1.

Model Sum of df Mean F Sig.
Squares Square
. 79.802 5 15.960 21.421 0.000?
Regression
Residual 47.684 64 0.745
Total 127.486 69

KoeduineHTnte Ha perpecCHOHHUS MOJET ca JajacHH B kojoHa B Ha TaOm. 4, a TexHute
CTaHIAPTU3UPAaHH CTOMHOCTH — B KoiloHa Beta. Karo ce W3KIIOUM KOHCTAaHTaTa, BCHYUKU
KOCe(DUIIMEHTH ca CTaTUCTUYECCKH 3HaYMMH, ¢ paBuuine Sig. < o = 0.05. CiemoBaTenHo umame

MPaBO JIa THIIKyBaMe Te3H PErpeCHOHHU KOe(UIINEHTH.
YpaBHEHUETO HA MHOXKECTBEHA JIMHEWHA PErpecysl UMa BUJA!

Overall satisfaction = 0.232 reception + 0.282 service + 0.227 waiting time
+ 0.340 food quality + 0.184 price

M
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TpsiOBa na ce mobaBu, 4ye koeduiueHTUTe Beta gaBaT OTHOCHTENHOTO TEINIO Ha BCSKA
MPOMEHJINBA B Moziena. Haif-Bucoka oTHOCHTENTHA CTOWHOCT uMa nmpomeriuBata Food quality.

Tabn. 4. KoedupenTn Ha MHOroMepHHs IMHEEH perpecroneH mozen (1).

Unstandardized Standardized
Linear model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) -0.391 0.639 -0.612 0.543
Reception 0.232 0.109 0.186 2.127 0.037
Service 0.282 0.115 0.217 2.452 0.017
'Waiting time 0.227 0.101 0.228 2.241 0.029
Food quality 0.340 0.128 0.241 2.654 0.010
Price 0.184 0.077 0.225 2.376 0.020

3a BammmaIysl Ha PperpecusiTa, ChIIIaCHO TPETOTO M3UCKBaHE (BIDK MO-TOpE) I M3CIIeABaMe
rpadudHO paznpenenenuero Harpemkunte. C momorra Ha SPSS mocTposBaMe uecToTHaTa rpaduKa
Ha pesunuymute. Ot pesyirara Ha Our. 2 MoxeM aa 3aKIIOYUM, Y€ TAXHOTO paslpeleicHue €
HOpMaiHO. OTTYK cieaBa, € HOCTPOSHUIT Mozel (1) e agekBaTeH W CTaTUCTHYECKH BaJHICH U
PErpecuoHHOTO ypaBHEHHE MOKe J1a Obie nHTepnpernpano. Ha dur. 3 e mokasaHo cpaBHEHHETO
Ha peajHUTE JaHHU CPEIly NOJyYeHHWTE C IOMOINTa Ha perpecnoHHOTO ypasHenme (1) ¢ 5%
JOBEPUTEIICH HHTEPBAJL.

. R? Linear = 0,626
Histogram

Dependent Variable: Overall satisfaction

207 Mean = 5,55E-16
Std. Doev, =0,963

9
Predicted Value

Frequency
S

T T T T T T T
1 2 3 4 5 6 7

Y T T T T T T
32 A 1 2 3 Overall satisfaction

Regression Standardized Residual

@wur. 3. CpaBHuTeNHA Tpadrka Ha peaTHUTE
JNaHHM | IPeACKa3aHuTe CTOWHOCTH 10
perpecuoHHOTO ypaBHeHHE (1).

@ur. 2. YectoTHa rpaduka Ha pe3uAnyMUTE
OT MoJIeJla Ha MHOXKecTBeHaTa perpecus (1).

B oMot Ha yrpaBUTEs] MOXKEM J1a 3aKTFOYHM, Y€ ISUIOCTHOTO 32 I0BOJICTBO HA KIIMEHTHTE OT
pecTopaHTa, 3aBUCH B Hali-rojisiMa CTEIeH OT KaueCTBOTO Ha XpaHara. ChII0 Taka, OTHOLIEHUETO
KBbM KJIHMEHTUTE (II0CpeIiaHeTo, 00CIy)KBaHEeTO) € IM0-BaXKHO 3a TAX OT LieHaTa Ha XpaHara. Toa
03HauaBa, Y€ OCHOBHaTa 4dacT (okojo 60%) oT xopara, KOUTO IMOCEeIIaBaT pecTopaHTa UCKaT Ja
CH IIpeKapar J100pe ¥ He ce MHTepecyBaT OT TOBa, AaJH Lie TPsiOBa Jia 3aIIaTsT WK Aa [oYaKar
MaJIKO TTOBeYe.

3.3agaua 2: M3cinenqBane HAa MHEHHETO Ha KJIMEHTH HA cyniepMapkeT ¢ ()aKTOpeH

aHaJIN3
W3non3Bame MaHHM 3a CymepMapKeT, YMHTO YIpaBUTEN jKeidae na pasbepe KakBH ca
npeanovyruTaHusaTa Ha KIMCHTUTE 3a Ma3apyBaHCTO. B’prOCHI/lK'bT, IIOII'bJIBAH OT KJIMCHTUTEC
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ChIbpiKa CIIEJHUTE IBaHAJIECET TOYKH: |) MHOTO € Ba)KHO 3a MEH J]a OpraHU3MpaM Ia3apyBaHETo
cH, 2) 3HaM IpEeABapUTETHO KAaKBO I KyIsi, 3) ma3apyBaHETO € Moe 3aibiDKeHue, 4) xapecsa
MH Jia 1azapyBam, 5) He Obp3aM Koraro rnasapysam, 6) Haclak/aBaM ce Ha arMocdepara Jokaro
nasapyBaM, 7) Ma3apyBaHETO MH € B TEXKECT, 8) ONHTBaM c€ Ja HaMallsl BPEMETO 3a KOETO
naszapyBam, 9) xapecBa MU J1a CpeliaM IT03HaTH B cyrnepMapkera, 10) 0OMKHOBEHO CH TIpaBsi JINCT
C MPOIYKTUTE KOUTO TpsiOBa Ja Kymisi, 11) XapecBa MH /1a mazapyBaM ¢ ISTIOTO MU CEMENCTBO, 12)
o0MyaMm aa ce 3amacsiBaM C IMPOIYKTH.

MHeHwusITa Ha KIIMEHTUTE 110 Te3H (aKTOPH ca U3pa3eHH 10 CeleMMEpHa JINKEPTOBa CKaja OT
TUINA: | = HAITBJIHO HECBIVIACEH, ... 7 = HAITBJIHO chIiaceH. ChOTBETHUAT (aiii ¢ naHHU e Pleasure
and planning — factor analysis.sav [5], oTkbaeTo e B3era 75 % cirydaiiHa H3BajKa.

TbpcaT ce MOHe ABEe WIM TPU OCHOBHU IPYNHU XapaKTEPUCTUKHU HA KJIMEHTUTE OT IIeHa
TOYKA Ha YIPaBUTEIIS Ha CyllepMapKeTa.

Twit kaTo B Ta3M 3aj1a4a He Ce ONpeiess 3aBUCHMA ITPOMEHIINBA, 1€ MPHIOKUM (aKTOpeH
aHaJIM3 3a TpyNupaHe Ha HaONIOaBaHUTE IIPOMEHIINBH.

Haii-nanpen Hammupame oOriara KopenanuoHHa MaTpHlla HAa BCHYKM JaHHH, [TOKa3aHa Ha
Tabn. 5. Marpunara e cumerpuuna. [erepmunanrara e 0.010, vHe ¢ 0 u dopmanHO (akTopeH
anam3 (PA) Moxe na ce nposene. 3a npoBekaaHe Ha DA TpsOBa 1a ChIIECTBYBAT TOJIEMH IO
a0COJIIOTHA CTOMHOCT KOpeNanuoHHW KoedHuuueHTH (Hamp. xoeduiuentu > 0.5), T.e. 1a nma
MYJITUKOIMHEAPHOCT MeXAy IpoMeHnuBuTe. B Hamus ciryuaii ToBa € u3snbiaHeHo. CbOTBETHUTE
HMBa Ha 3HaYMMOCT Ha TOJEMHUTE 10 aOCONIOTHA CTOMHOCT KOPENAlIOHHM KOS(QHIIMEHTH OT
JIOJTHAaTa MOJIOBMHA Ha Tabn. 5 B ciyyast ca Sig. <0.05. ToBa moka3Ba, 4e Te3W KOpeEJAlMOHHU
KOoe(DUIMEHTH ca CTaTHCTHYECKHM 3HaYMMH W ca CHIIECTBEHM B aHanmu3a. Hampumep, 3a Tazm
M3BaJIKa HAH-TOJISIM OT ITOJIOKUTEITHUTE KOS(UINEHTH € KOPEJAlMOHHHUAT KOSQHUIIUEHT MEXIy
“100poTo OpraHu3MpaHe Ha a3apyBaHETO” M “3HACHKH MpeaBapruTeIHO KakBo aa Kynum™” (0.514)
U TOH € 3HaYuM.

Tabn. 5. O6ma KopenaoHHa MaTpHIa Ha IIPOMEHIIMBUTE OT 33a4a 2.

Var| 1) |2 [3) |4 |5 |6 | 7 8) 9 | 100 | 1) | 12)

1) 1. 0.514 1352 1036 |-.057 |.030 046 |.092 .080 455 1053 |257
2) 10.514 |I. 263 1.032 049 085 |-.014 |.183 .081 352|141 |101
3) 1352 10.263 |1. 203 117 137 }.039 004 146 127 1072 141
4) 1036 1032 203 |I. 570 1732 |.805 |-.621 199 |-.039 381 048
5) [-.057 049 |117 |570 |1 .621  |-1.609 |.511 144  |.050 281 ].001

6) 1030 085 |137 |732 |621 |I. -.742 580  |279  |.009 1379 1.080
7) 1046 |-.014 }.039 |-.805 |-.609 [.742 |I. .664 -.178 1078 314 1056
8) 1092 183 1004 |-.621 |-.511 |.580 [664 |l. -.061 076 226 |.019
9) 1080 081 |146 [199 [144 |279 |.178 |.061 |I. .059 1207 |144
10) 1455 352 |127 }.039 |-.050 .009 |078 1076 .059 L. .149 1226
11) 1.053 [141 072 |381 |[281 |379 |-.314 |.226 207 |149 |I. 211

12) 1257 [101 |141 1048 [001 |0O80 056 |.019 |144 |226 |211 |l.

CrnenBamara cTbnka oT DA e ycTaHOBSIBAHETO Ha HeroBaTa ajekBarHocT. B SPSS 3a nenra
ce n3uyncisIBa cratuctukara Ha Kaizep-Meitep-Onkun (KMO) u ce mpoBepsBa TecTsT Ha baptier
[3]. B mamms cmyuait pesynrarure ca: KMO = 0.815 > 0.5 u baptier TecThT uMa HUBO Ha
3nauumoct Sig.=0.000 < 0.05, koeTo 03HauaBa, ye 00NaKbT OT JaHHU € chepuueH. CrenoBaTeIHOo
JlaHHUTe ca moxxosny 3a GA u Toit MoXke /1a ce TIpoBejIe.
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Crnenpamara cTeika Ha A e m3pnuuane Ha (akropure. Hali-uecTo M3MON3BaHUST METOL,
KOMTO mpuiiaramMe ¥ HUe, € METOAbT Ha TNIaBHHUTE KOMMoHeHTH [1, 2]. Pasmpenenenuero Ha
IbpBUTE 6 M3BIICUCHN KOMIIOHEHTH U 00I[aTa JUCTICPCHUs ca ToKa3aHu Ha Taom. 6.

Tabu. 6. Pa3r[pez[eneHI/Ie Ha o6maTa JAUCIICPCHUs IO METOAA Ha MNTABHUTC KOMIIOHCHTH.

P Extraction Sums of Squared | Rotation Sums of Squared

Compo Initial Eigenvalues Loadings Loadings

nent Total % of | Cumulative Total % of |[Cumulative Total % of |Cumulative
Variance % Variance % Variance %

1 3.875 [32.20 32.290 3.875 32.20 32.290 3.723 31.021 [31.021

2 2.289 [19.073 [51.363 2.289 [19.073 [51.363 2.085 [17.379 148.400

3 1.062 [8.854 60.217 1.062 [8.854 60.217 1.418 [11.817 60.217

4 0.949 [7.910 68.127

S 0.842 [7.018 75.145

6 0.711 [5.923 81.068

Ot Tabm. 6 ce BmwKAa, e TpHU axropa e o0osacHAT 06mo 60.217% oT msnata u3BaIka.

I'padukara Ha ®ur. 3 HarIenHO MOKAa3Ba, KOMKO (akTopu € modbpe na B3emeM. Crimpame
TaM, KbJETO HadylleHaTa KpHMBa 3aloyBa Jia CTaBa IIoJieraTa, T.e. TPU WM 4eTHpU (akropa ca
JOCTAaThYHH.

3a mo-HaTaTBUIHOTO HM3cienBaHe Imie m3depeM Tpu (akropa. Cien KOeTO HpOabIDKaBaMe
aHanm3a ¢ BppTeHe Ha (akropure. [To Metona Bapumakc noiyuaBame teriara, gajeHu Ha Taoom. 7.

Egenvale

Scree Plot

Cempenent Number

Owr. 3. BI/I3yaJ'IHO OpeACTaBAHC HA TOJICMUHUTE HA PpasnpeAaCJICHUTE JUCTICPCUU HAa BCUYKU
KOMITOHCHTH.
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Tabn. 7. 3aBbpTsIHa KOMIOHEHTHA MaTpHIa ¢ (PaKTOPHH TervIa, IMoydeHa [Py BbpTeHe Ha 3
IJIaBHU KoMITOHeHTa ((akropa) mo Merona Bapumakc.

Component (¢aktop)
Variable 1 2 3

1) well organizing the shopping trip -0.062 0.828 0.114
2) knowing in advance what to buy 0.007 0.790 0003

3) duty and responsibility 0.151 0.587 0.006
4) shopping is fun 0.878 0.082 0.134
5) taking shopping at ease 0.773 0.034 0.039
6) enjoying the atmosphere 0.849 0.079 0.214
7) shopping is a drag -0.906 0.015 -0.039
8) minimizing shopping time -0.774 0.159 -0.051
9) like familiar faces 0.167 0.037 0.583
10) shopping list most of the time -0.129 0.598 0.287
11) like shopping with the whole family 0.360 0.066 0.598
12) like having a stock of products -0.107 0.167 0.745

[pu rpynupane Ha IPOMEHJIMBUTE BbB (DaKTOPH CE M3MCKBA BCSKA IIPOMEHIIMBA J1a KOpEInpa
CHITHO caMo ¢ eiiH (akTop, a TeriaTa if ¢ OCTaHAJIUTE Jja ca MAJIKH (32 O-MaJIKi U3BaJIKH, IParbT
¢ 0.5). Ako BCHYKH TervIa ca MaJIKi, IIPOMEHJINBATa HE y4acTBa BbB (pakropHOTO pernenue. Cren
3aBbPTAHETO OTHOCUTEIIHOTO BIIMsIHKUE Ha (DaKkTOpuTe, CHIVIACHO Mocie HuTe 3 KojoHu Ha Tabn. 7
3a 00110 60% KIIMEHTH Ha CynepMapKeTa € ChOTBETHO: 3a MbpBH (aktop - 31%, 3a Bropu (akrop
- 17% w 3a Tpetu dpaxrop — 12%.

Ot Tabn. 7 monmyuaBame CJICOHHTE pe3yaTatd. B mbpBara kommoHeHTa ((akTop) Ime ce
rpynupar caMo MpoMeHIuBHUTE ¢ Terna Haj 0.5 — ToBa ca 4), 5), 6), 7) u 8): “mazapyBaHeTo
¢ 3a0aBHO”, “mpueMaM IMa3apyBaHETO KaTo JIeCHO”, “HaciakiaaBaM ce Ha atmocdepara”,
“mazapyBaHeTO MH € B TEXeCT U “OmMTBaM ce Ja Hamallsi BpEeMEeTo, 3a KOeTO TazapyBam’.
To3u mbpBU (HaKTOp IIe HApeUeM “YIOBOJCTBHE OT Ma3apyBaHeTo . BaxxHo ¢ 1a oTOCHEKHUM,
4e MOCJEeIHUTE JIBe MPOMEHJIMBU “Ma3apyBaHETO MU € B TEXeCT U “OMUTBaM Ce€ Ja HaMaJs
BpPEMETO, 332 KOETO Na3apyBaM” UMaT roJieMH, HO oTpunarentu ¢aktopuu tera. ToBa o3HavaBa,
€ TSXHOTO BIIMSIHUE TPsiOBa J]a ce OTYMTa C 00paTeH 3HaK, KOeTO ChBIIA/IA C JIOTHUKATa Ha (akropa
“yI0BOJICTBHE OT TMa3apyBaHETO .

Bropust ¢dakrop e cheraBeH ot rpynupane Ha 1, 2, 3 u 10-ti pex — “mo0Ope opranusupam
naszapyBaHeTO”, “3HaM HpPEABAPUTEIHO KaKBO Ja Kymsd~, “IpueMaM To Karo 3aibDKeHHe” U
“masapyBaM C HalMCaHHU HA JIUCT HYXXHHU NPOAYKTH . MO)XeM Ja ro HapeueM “IJIaHMpaHe Ha
nazapyBaHeTo”.

Tperusr ¢daxrop e cberaBeH or rpynupane Ha 9, 11 u 12 pen — “oOuuam no3Hatu juna’”,
“obuyaM Jia mazapyBame ILSUIOTO CEMEHCTBO™ M “o0MYaM J1a IMaM pe3epB OT NpoAyKTH” . MoxkeM
Jla TO HapeueM ,,ceMeeH .

T’bHKyBaHeTO Ha MOJYYCHUA (baKTopeH MOJICT B IMOMOII Ha YyHOpaBUTECIA €, Y€ KIUCHTUTEC
Ha HETOBHA CYIICPMAPKET MOraT Aaa ce€ O6eILI/IH51T B TpU OCHOBHHU T'PYIIH. Haii-ronsamara ot Tax
nasapyBa 3a yJOBOJICTBHE, Clie/iBalliaTa IJIaHupa Na3apyBaHEeToO CHU U TpeTaTa ca KJIMEHTH, KOUTO
o0uyJaT jJa masapyBar ceMeifHo. 3a mojoOpsiBaHe Ha OOCITY)KBaHETO MOTaT Ja CE MPEABUIST
pekyiaMy, TpOMOIMH, NopoOpsiBaHe Ha ymoOcTBara, 003aBEXIAHETO W BBTPEUIHUS JAW3aiiH B
CylnepMapKeTa U Ipyrd MEPOIPHUATH, KaTO C€ B3€ME B MPEABUL IIOIyYEHOTO IPYIIHUPAHE.
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4. 3ax04eHne

IIpoBeneH e cTaTUCTHYECKH aHANIN3 C IOMOIITa Ha MomIHuA nakeT SPSS, ¢ n3non3pane Ha
W3BAJIKU OT JIUTEpaTypHH JaHHU. [TonpoOHO ca peleHu ABe 3aa4u OT 00NacTTa Ha MapKEeTHHTa 1
€ HanpaBeHa UHTEPIPETALs Ha IOJyYeHUTE pe3yaTaTh. Pa3paboTeHnTe TUIIOBE MOJIEITH MOTaT Aa
ObJaT mpuaraHy B MpaKTHUKaTa 3a 00paboTKa Ha PEaTHU JaHHU B Pa3InIHK 001acTH Ha IEHHOCT
Ha Maykusg U cpeneH 6usHec. [logxoaammu ca xaro mpuMepu B 0OydIEHHETO MO CTaTHCTHKA Ha
crynentute oT ®MUUT npu IV, kakTo 1 Ha IPYrH CTYACHTH.

Ta3u pabdora e moamomornara ot npoekt H113-OMU-002 kom [TV, ITancuit Xunennapcku”.
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Pesrome

B crarusra ca onMcaHu 1Ba OCHOBHM METOJla U yCTOMCTBA, M €IUH HOB METOJ 32
yIpaBJICHUE HAa UMITyJICHA JIaMIIa 32 Bb30ysKaHe Ha OarpuinHu J1azepu. HoBuAT MeToz ce cheTou B
[OCJE0BATEJIHO BKIIOYBAHE BbB BPEMETO Ha JIBa 3aXpaHBAlM H3TOYHMKA C pa3IMyHU IO
cToifHOCT HampexkeHHs. C BKIIIOUBaHE Ha MbPBUs U3TOYHMK C€ MOTy4aBa NpeailoHu3alys Ha rasa
B UMITYJICHATA JIaMIIa, a C BKJIIOYBAHETO HAa BTOPUS M3TOYHHK C€ IMOTydaBa OCHOBHHUS MOIIECH
TOKOB MMITYJIC IIpe3 Jlamnarta. HanpaBeH € cpaBHUTENEH aHaIN3 Ha onucaHuTe cxemu. [lokasaH e
ITOPUTHMBT 32 YIpaABJICHUE HA UMITYJICHATA JIaMIIa IPU METoJIa “ IBOEH UMIYJIC .

KaouoBn qymm: VmmyncHa KCCHOHOBA JlamIla, CXeMa “JABOCH MMITYJIC”, UMITYJICHO
3aXpaHBaHe.

1. BbBeaenue

[ToBeweTo MeTonM 3a BB30OYXKIaHE HA AKTHBHHUTE CPEIU Ha Jia3epH Morar jaa Obaar
OCBIIECTBEHH B JIBa BapHaHTa: MMITYJICHO M HENPEeKbCHATO BB30OyxknaHe. B mbpBus ciydaii
CHeprusiTa Ha HAIOMITBAHE Ce MpelaBa Ha aKTHBHATA cpella 3a KpaTKO BpeMe Ipe3 OMpeleiicHH
WHTEpBaJIM, a NPU HENpPeKbCHATO BH30Oy)KIaHE HAlOMIIBallaTa €HEeprusl MOCThIIBA B aKTHBHATA
cpela ¢ MOCTOSIHHA CKOpOCT. MMITy icHOTO BB30YKJaHe HMa peluiia MpEeuMyIecTBa, a Hail-Beve:
JIOCTUTa ce MO-TOJIIMO OTHOIIEHHE Ha HalloMIIBallaTa MOIIHOCT KBbM IIparoBaTa MOLIHOCT U €
BB3MOXKHA peaNn3alsl Ha CHEIHATHA PEKUMH Ha TeHepalus Ha JIa3epHUTE HM3TOYHHIH, IMPH
KOHUTO C€ TOJIy4aBaT MHOTO KbCH UMITYJICH C IPOABIKATETHOCT 108 -107125,

MeToasT Ha ONTUYHOTO BH30Y>KIAaHE Ch3/1aBa MHBEPCHA HACEIEHOCT Ype3 WHAYIHpPAHH
MIPEXOAM TOJ JACWCTBHE Ha CIIEKTPOMATrHUTHOTO JIBYCHHUE, TIOJYYCHO OT CHOTBETCH HAITOMITBAII
CBETJIMHEH M3TOYHUK M HACOUYEHO KbM AaKTHBHATa cpela OT MOAXOMAIIa ONTHYHA CHCTEMA.
OCHOBHO TIPEMMCTBO Ha ONITOMYHOTO BB30YKIaHEe € Bh3MOXKHOCTTA 33 CEJIEKTUBHO 3acelIBaHe Ha
onpeneNeHy IPyNd HUBAa WIM Ha KOHKPETHO HHUBO. 3a Ta3u LeJ ce ce Moadupa CHEeKTPaTHUST
ChCTaB Ha BB30YKIANIMSI H3TOUYHUK Ja ChBIAa C IMHUNATE HA MOTIIBIIAaHe HAa Te3W HUBA, KOUTO Ca
OTIOBOPHH 3a Ch3/1aBAaHETO HAa MHBEPCHA HACEIEHOCT.

OnTuyHOTO BB30OYXKHaHE € JBa BUAA: HEKOXEPEHTHO M KOXepeHTHo. KoxepeHTHOTOo
ONTHYHO BH30OYXkKTaHE ce TMOoTydaBa OT TOMOINeH Jasep. I[lpum TO3M THH BB3OYNKIaHEe
e(eKTUBHOCTTa HAa HAIIOMBAHETO € MHOTO J00pa BCIEACTBHE Ha MBIHOTO H3IMON3BaHE HA
CIIEKTPAJIHUS ChCTAB Ha BH30YKAANIOTO JIbUeHHE, 100paTta POKYCHPYEMOCT Ha JIYCHUETO U T.H.

HexoxepeHnTHuTe BB30Y>KAANIM M3TOYHUIM €A 3HAYUTENTHO MO-€BTHHU U JOCTBIHHU OT
KOXEPEHTHHTE W MO3BBOJSIBAT Ja C€ HAMOMIIBAT IO-TOJEMH OOEMH aKTHBHA cpeaa. TexeH
HE/IOCTaThK € MO-HUCKaTa e(EeKTUBHOCT Ha HANOMIIBaHE MOPAJH TOBA, Y€ HE LEJHAT CIEKThp Ha
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M3TBUBAaHE yYacTBa B 3aCEBAHETO Ha TOPHOTOPAOOTHO HMBO, W IMOPAagH HEBB3MOXKHOCTTA 3a
MIPEeXBBPIITHE Ha IIAJIaTa eHepris, M3Tb4YeHa OT JaMIlaTa KbM aKTHBHATa Cpela.

I'a3opa3spsHTe UMIYJICHU JIaMITH, KaTO HEKOXCPEHTHH M3TOYHHIM 3a Bb3Oy)KAaHe, ca
HpeJHa3HAYEeHN 32 HAIlOMIBAHE HAa TBBPJOTEJHM M OarpwiHM akTHUBHH cpeau. B m3non3Banute
TBBPAOTEITHE M OAarpHIIHU JIa3epu ce yNoTpeOsBaT ra30pas3psiHH JIAMIIN ¢ OJIArOpOAHU Ta3oBe,
ocurypsiBalM Hai-10o0pa e(eKTHBHOCT Ha HamomIiBaHe. ETO 3amo B Ta3um cTaTHs ce HacoyBa
BHMMAaHHETO Ha ra30pa3psAHUTE KCCHOHOBH JIAMITH 32 MMITYJICHO HAaIlOMIIBAHE U Ha CXEMHUTE 3a
TAXHOTO 3axpaHBaHe [1], KouTo ce mpuiarat 3a BpOyKaaHe Ha OarpuiHHUTE Ja3epu. XapaKTepHO
M3UCKBaHE KbM BB30YKIAIIUTE JIaMITH € H3lrbuBaneTo Ha eHeprusata ( 50 J) ma 6bvae ¢ ke ( 10us)
umirync ¢ 0bpp3o HapacTBaHe Ha (poHTa. CaMO B TO3M Ciy4all ce JIOCTHIa HeoOXoaumara
MOIIHOCT Ha BB30YXKIALIOTO M3JTbUBAHE 3a TEHEpauus M Cce HamansiBa BpegHUs edexT oT
3aCeNIBAHETO HAa TPHUIDIETHOTO HHBO U CB3JABAHUTE TIIPH OCBETABAHETO TEPMOONTHYHU
HEXOMOTeHHOCTH [3].

2. OCHOBHH MeTOAM M YCTPOIicTBa 3a YyNpaBJjieHHe HAa HMIYJCHA JiamMma 3a
Bb30ysKIaHe HAa 0arpHIIHU J1a3epH

MMy icHUTE KCEHOHOBH JIaMITA paboTAT OOMKHOBEHO NpH HaisirHe 450 torr [2]. Baxen
TEXEH IapamMeTsp € umneaaHc Ha samnara K, Toil 3aBucH OT reoMerpusTa Ha JlamImara: OT
HeilHata nbokuHa [ u BbTpemHHs auameTbp d. Cpuoio ce Biuse OT MBPTBHSL 00eM B
KOHCTpyKLusATa Ha namnaTta. @urypu 1 u 2 nokassar kak Ky 3aBHCH OT HAJSITAHETO HA Tasa p, OT
IBDKHHATA M BBTPEHIHUS JUaMeThp Ha JaMmara. Te3u ¢uUIypu ce OTHAcAT 3a ciydail mpu
IBIDKUHA [=50mm Ha nammaTta, a IpH IbpBaTa GUrypa BETPEIIHUAT JUaMeTsp d=4mm.
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Mosxe za ce BuIM, 4e uMienancsT Ky e 00paTHO NPONOpLHOHANICH Ha JUaMeThpa Ha ammnara d u
CpPaBHHTENHO Ci1ab0 3aBUCH OT Hamsiranero p. M3mepsa ce B (4)%°. 3a mwibTHOCT HAa TOKa Haj
5004/cm? K, ce naBa c popmymnara [4]:

0,2
Ko=128(,5) 1)

WmmnyncHara mamna paboTH MpH HamNpekeHHe, 3HAYUTETHO IO-HUCKO OT HAIIPEeXESHUETO
Ha camompoOuB. ToBa Hajmara Ja WMa JONBJIHUTEIHO YCTPUICTBO, MPHETO Ja C€ Hapuya
,,3amanBaiio. ToBa ycTpoiicTBO MMa 3a LieJ Jla Ch3Jlaiec HayajdHa HOHHU3AIMs Ha raza, ¢ KOeTo ce
HaMalsiBa HAIpPEe)KEHHETO Ha CaMONpOOUB M JIaMIIaTa € TOTOBa Ja C€ BKIIIOYH KbM OCHOBHOTO CH
3axpaHBaHe. B Hacrosmata ctaTHs ce€ pa3riIexIaT HAKpaTKO JBaTa Hal-uecTO H3IOJI3BAHHUTE
3aranBalld yCTPOHCTBA, Y4acTBAllld B YIIPABJICHUETO HA MMITYJICHATA JamIa 3a Bb30yKJaHe Ha
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6al"pI/IJ'IHI/I JIa3€pu : BBbHIIHO W HOCJICAOBATCIIHO. i} JABaTa Cjy4das OKOJIO JiaMIlaTa CC HaBUBa
HUKECJIOB UJIN TIJIATUHOB IPOBOIHUK, KOHTO 00JIEKYaBa 3aIajaBaHeTo.

Ha ¢urypa 3 e mokasaH MeTombT 3a
yIpaBlICHUE Ha MMIIyJCHA J1aMIa, H3I0JI3Ball
BBHIIHO 3anaiBaHe. OT U3TOYHUK HA MOCTOSHHO
Hampexxenue V; (400-1500V) ce 3apexnaa
koHaen3atopsT C;, Upes tupuctopa T B xkenaHus
MOMEHT KOHJICH3aTOpPBT C€ pa3pexia Ipe3
ObpPBUYHATA  HAMOTKA  Ha  3alajBaIlusd
tpacpopmatop 7T,  OTHOIICHHETO  MEXIy
BTOpMYHATA M IIbPBUYHATA HAMOTKa ce n30upa
Taka, dYe 3anajiBallMAT MMIYJIC Ja HuMa
ammutyna 15-25 kV. 3ananBamoTo HanpexeHne

®dur.3 3aBUCH OT AbJDKMHATA Ha JlaMIiaTa, 1uaMeTbpa,

HaJSITaHEeTO Ha ra3a W MaTepuajuTe, OT KOMTO Ca HANpaBEHU EJNEeKTPOJUTe, M TOYHATa MY
CTOHHOCT OOMKHOBEHO C€ I10C04Ba OT npousBoauTens. Ciesl npeaBapuTeIHaTa HOHU3AIUS Ha Ta3a
CBIIPOTUBIICHUETO Ha JIaMIIaTa CHajJa M HaTpynBamusT KoHaeH3arop C ce pazpexnaa mpe3 Hes. B
pe3yiTaT Ha paspsja ce M3IbUBa MOIIEH MMIIYJIC C IPOABIDKUTEIHOCT, KOATO CE ONpenens OT
KalaluTeTa Ha HaTpynBamus KoHaeH3arop C M HMHIYKTUBHOCTTa Ha paspsiiHata Bepura L.
[IpenumcTBaTa Ha TO3M METOJ| 33 YIPABJIECHUE Ca HEroBaTa IPOCTOTA, MAJKUAT 00EM M MAJIKOTO
TEerJo Ha ycTpoicrBara. OCHOBHUAT HENOCTAaTBK €, Y€ W3TOUHUKBT Ha BUCOKO HAINPEXKEHUE €
U3BBH JlaMIlaTa, NpaBedku M30JalusITa TpyAHA ako, HalpUMep, JaMIaTa ce W3I0J3Ba B METalHa
Ja3epHa KyXUHa.

Ha ¢urypa 4 e mokazaH MeTOIBT 3a
yIpaBleHUEe Ha HMIIYJCHA JaMIia, H3IOJI3BAL]
NOCJIE0BAaTeIHO 3ananBaHe. B To3u ciywait
3amajBaluAT HUMITYJIC C€ TMOJaBa AUPEKTHO Ha
Yie CJIEKTPOJUTE Ha JlaMIaTa 4Ype3 BTOpUYHATA
HAMOTKa Ha 3amanBamus TpaHcdopmarop 7,
CBBbp3aH TIIOCJENOBATENIHO Ha Jammnara. Tasu

e £ W

1L
]
a

n HaMOTKa Mrpac¢ pojsiTra Ha HMHIYKTMBHOCTTA Ha
A paspsigHaTa Bepura, KOSITO 3a€HO ¢
TeNdpLTap HaTpymBaius  KoHzaeHzarop C  ompeaenst

MPOIBDKUTEHOCTTA U (popmaTa Ha paspsaHUSL
umryic. He e 3aAbKATETHO 1a IMa TPOBOAHUK

®wr. 4 OKOJIO JIaMIIaTa, KakTo TPU BBHIITHOTO 3aajBaHe,
HO CHIIHO O0JieKYaBa 3amajBaHeTo. [IpequMmcTBaTa Ha TO3M METOJ Ca: MO-HHUCKA aMIUIMTyda Ha
3alaiBalusl UMITYJIC, HUCKO HUBO Ha €JeKTPOMArHHUTHUTE IIyMOBE, B CPaBHEHHE C IPEIHIIHATA
cXeMa M BHCOKa HaJeKIHOCT (CTaOMIIHOCT) Ha 3aMajiBaHeTo Ha jJamrarta. OCBEeH TOBa, Ta3M CXeMa
MMa NPeJNMCTBOTO, Ye HE e MPHIara BUCOKO HAINPEXKEHUE U3BbH JIaMIIaTa, Opajud KOeTo OTraja
HEe0OXO0IMMOCTTa OT BHCOKOBOJITOBA H30JAaIMs Ha Kopiyca. HemoctaTbk Ha Ta3u cxema e, ue mpes3
BTOpMYHATA HAMOTKa TPsOBAa Ja Te€4e OCHOBHHS pa3psieH TOK, KOWTO B HMITYJICHUTE JIAMITH
JOCTHTA HSAKOJNKO XWISOM amiepa. ToBa CHJIHO yBelMYaBa pasMEpHTE Ha 3arajBarius
TpaHchopmaTop.
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3. Meropa 3a ynpapjeHHe HA MMITYJICHA JIaMIa 32 Bb30y:KIaHe Ha OarpMJIHH Jiazepu
THI “ IBOEH UMIYJICY

Ha ¢wur. 5 e moxazaHa NpUHITNITHATA CX€Ma Ha METOJa 3a YHpaBJICHHE Ha UMITyJICHA

113

maMma 32 BB30OymaHe — Ha  OarpwiHM  Jla3epd  THI JIBOGH  HMITYJIC™,
= 1 . Jlammata paboTH 1O  CIEAHUS

iy i HaYMH: KBM  CJICKTPOAMTE Ha
? ) ; JaMmara € BKIIOUCH HATPYIBALl
=05 akr | koHzmensatop C; 3a gpma ce

f | =" la HpeIr3BUKa paspsin MEXIY
. - ] CIICKTPOAUTE, UYPE3 OIMIBIHUTEIHO

- oGmar - - ! - 3arajgBamio yCTPOMCTBO, BKIFOYECHO

KBM JIaMIIaTa Cce M0/1aBa UMIMYIJIC,
®ur.5

KOHITO IpeNBapUTENIHO HOHM3UPA ra3a. B cxemaTa 3amanBamoTo yCTpOMCTBO ce IPEACTaBs 4pe3
reHepaTopa Ha umiyJicu V; u kmouda Sz. CbIpOoTHBIEHHETO HA JIaMIlaTa Cliajia U HaTPYIBaLIUsT
KOHJICH3aTOp ce€ paspexa mpe3 Hes. Pa3zpagpT ¢dopMmupa mpeniloHH3AIOHEH MHpeIBapUTENICH
HUCKOCHEPTHEH HMIIYJIC, KOWTO oOe3rmeyaBa WHTEH3WBHA HOHM3alus Ha jaMmnara. Herosara
IPOABDKUTENIHOCT C€ OmpeneNs OT KamalureTa Ha HaTpymBamus KoHzaeHsatop C; u
HMHIYKTUBHOCTTAa Ha paspsaHata Bepura L;. IIpo6MBHOTO HampexeHHE Ha paspsAHUKAa € Taka
noa0dpaHo, 4e Mpeau pa3pexganeTo Ha C; HANPEKCHUETO MEXIy HETOBHUTE €JIEKTPOJH Ja € MOo-
MaJko OT MNpOOMBHOTO HampexeHHe. [Io BpeMe Ha TO3M pa3psAA, HANPEIKCHUETO MEXKIY
SJICKTPOANTE Ha pa3psHUKA HapacTBa HEMPEKBCHATO U B JIaICH MOMEHT TO JIOCTHI'a HEOOXOIMMaTa
cToifHOCT a ocurypu mpo6uBa. Taka BTOPUAT OCHOBEH BHCOKO €HEPIUEH UMIIYJIC 3all0uBa ChC

ctpbMer QpoHT (~5us) upe3 BKIOYBAHETO Ha KoHIeH3aTOpa C,. NHTCH3UBHUAT MpEABAPUTEICH
pa3psz mpeanasBa jaMmara OT pa3pyliaBaHe U OCUTYpsiBa MHOTO CTPbMEH (DPOHT Ha OCHOBHUS
nmrync. Ha ¢wur.5 nammara e mpencraBeHa upe3 000MHAa ¢ MHAYKTHBHOCT L, m mapainenHo
BKJIFOUCHHUTE ChIIPOTHBICHHE R, 1 kamaiuteT Cs.

4. Pe3yaTaTH OT NPOBEICHUTE U3C/IeIBAHUSA

HamnpaBenu ca TeopeTHYHU U3CIEIBAHUSA HA MPEXOJHUTE MPOLIECH, KOUTO HACTHIIBAT BHB
BepUrara, B KOSITO ce IMpujiara MeToAbT 3a yIpaBieHue THIl *“ 1BOeH umiryJic. Cres BKIIIOUBaHETO
Ha BTOpH 3axpaHBalll U3TOYHMK C I0-BHCOKO HAIPEXKEHUE, IPEACTaBEH 4pe3 KoHaeH3aTopa
TOKBT Ipe3 JaMmnara ip; IpWIAaralky NOPHHIMIA Ha CYINEpHO3ULMATa, CE IPEACTaBs 4Ype3
¢dopmymara [5,6]:

1, () — i, (1) i (D) )

KBJETO C iz7 U ic; Ca O3HAUEHH TOKOBETE IIPOTUYAIIN IIPE3 ABaTa PE30HAHCHU KOHTYPA, MMHABILU
IIpe3 JanaTa, ¥ ¢€ U3MEHST 10 3aKOHUTE ChOTBETHO:

CyLydy (0)4C, Ve (00 Clupt

[ ?3)

i (1) =

ey it
©osin(it)e
g D 4)

i (t) —
B nocnenuure nse dopmynu Ip,(0) u Uci(0) ca cbOTBETHO TOKBT Ipe3 MHAYKTHBHOCTTa L; u
Halpe)XeHHeTo BBPXy Kamamurera C; B MOMEHTAa Ha BKIIOYBaHE Ha KoHjaeH3atopa C, BBB
Bepurata. Uc;() e HampexeHHeTo, 10 KOETO € 3apelieH IIbpBOHAYalHO KoHAeH3aTopa C; 10
HETOBOTO BKJIIOYBAaHE BHB BepHrara. HampekeHHeTO BBPXY TO3M KOHIEH3aTOp C€ M3MEHS BbB
BpEMETO 10 3aKoHa [7]:
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Kbaero o u B ca cboTBETHO KOE()UIMEHT Ha 3aTHXBaHE M KPBroBa YeCTOTa, a KOC(UIMEHTHT Y Ce
naBa upe3 popMmyiara:
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Ha ¢urypa 6 e mpencraBeHo rpaguyHOTO M3MEHEHHE Ha TOKOBETE irj, Iz ic; TO BpeMe Ha

MPEXOHUA ITpOoLEC.

Transient Analysis
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®dur.6

5. 3akioueHue

OT HampaBeHHsI aHAJIW3 Ha U3BECTHUTE W HaH-4eCTO MPHUIIOKHMH METOTH U yCTPOHCTBA
3a praBHeHI/Ie Ha I/IMl'ly.]'lCHa JlJaMIia MOX€E na ce HanpaBn CJICEOAHUS U3BOJ:. T€ HE MO3BOJIABAT
MOMyJIaIMs Ha UMIyJca 1Mo GopMa M aMIUIMTyAa. [IpeyioxKeHIIT HOB METOJ[ 3a yIpaBICHUE Ha
MMITYJICHA JIaMIIa J1aBa Bb3MOXKHOCT 33 TeHEpPHpaHEe Ha TMPeJIBAPUTENICH TOKOB MITYJIC, C KOUTO ce
npe/nas3Ba jammata oT paspyinaBaHe [8]. Cxemara 3a ympaBieHHE IMO3BOJISIBA FeHEpPHpaHE Ha
OCHOBHHSI BHCOKOEHEPTHEH HMIIyJIC C MHOTO CTPBbMEH (POHT, KOWTO C€ HaciarBa BBPXY
npeaBapUTeTHUs uMITysic. Cxemara e OAXO/IAIIa 3a YIIpaBIeHue Ha OarpuiIHy J1a3epH, padoTeIu
B UMITYJICEH PEIKHM.
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Pesrome

Pasnpoctpanennero Ha LINUX cucremure BOAM A0 HapacTBaHE Ha MHTEpPECa KbM
BBb3MOKHOCTHUTE 3a U3IOJI3BAHETO My B CHCTEMHU 3a PEaIHO BpeMe. B Hacrosmara cratus ce
pasmIekaAaT CTPaTeTHHUTE 32 Pean3upaHe Ha CUCTEMH 3a peallHO BpeMe Ha 0a3za Ha CTaH/JapTHO
LINUX simpo. Pasrnenanu ca nBaTta moaxona 3a MpoMsiHa Ha sapoto. HampaBeH e 0030p Ha B
peanmuzanuu ¢ otBopeH ko — RTAI u Xenomia, karo ca pasmienaHy HIKOM (YHKIIMOHATHU
0COOEHOCTH, aJIeHN ca KOJIMYECTBEHH OICHKH Ha eKCIepHUMEHTANHU pe3yaTard. [lanenu ca u
HSKOJIKO INMPENPaTKh KbM peajHH HAyYHH W NPUI0KHU IIPOCKTH HU3ITOJI3BAIllM Pa3mICKIaHUTE
RTOS.

1.YBox

B nmocnennure roguuu omnepannonHara cucrema LINUX Oenexu 3a0enexuTeneH pbCT B
Pa3mpOCTpaHEHUETO CH. AKO JI0 TIpeI TOAUHHU Ts O M3ION3BaHa MPEIUMHO KaTo ONepalioHHa
cUCTeMa Ha WHTEpHET ChPBBPHUTE, TO Cera TS HaMHpa NPHIOKEHHE KAaKTO B NEPCOHATHHUTE
KOMITIOTpH, Taka W B CHCIUATIUZUPAHUTE yCTpOﬁCTBa, BrpaJicHu CUCTEMU U B CHUCTEMUTC 3a
peayHo BpeMe.

LINUX kato omepalimoHHa cuctema € peaiusupana Ha 6aza Ha UNIX cranmapTtHa cuctema
C OCHOBHA 3aJ]a4ya - MPOU3BOAUTEIHOCT. SIAPOTO HE € MPOEKTHPAHO 3a Ja M3MBIHIBA PEasIHO-
BpeMeBH 3a7aud. OCHOBHMA MpoOiIeM Ha CTaHAAPTHOTO PO €, Y€ M3IMBIHCHHUETO Ha 3ajada e
HerpekbeBaeMo.3a 1a moke LINUX na ce nznomssa karo RTOS (Real-time Operating System),
ca pealu3upaHu MHOXeCTBO n100aBku (patches), kouto ma MoauuUIEpaT CTaHIAPTHOTO AAPO, 32
Jla MOYKe J1a c€ TIOKPHUT N3MCKBAHUATA 32 HABPEMEHHOCT U IPEACKa3yeMOCT.

Unesara na ce nznon3ea LINUX 3a 3a7auu B peajqHO BpeMe € MHOT'O NPUMaMJIMBa, 3all0TO
Hape]] ¢ paboTara Ha 3a/Ia4lTe 32 peaHo BpeMe, pa3padoTUHIIUTE IIe MOTaT Jia ce Bh3IOI3BAT U
OT BB3MOXKHOCTHTE Ha ChILECTBYBAIIUS OTPOMEH apceHas OT NMPHIoKEH co(Tyep ¢ OTBOPEH KOJ.

Ilenta Ha HacTosAmaTa cTaThd € Aa ce pasmiena kak cranaaptHa LINUX cucrema moxe na
Oblle IpeBbpHATa B ONEpalioHHa cucTeMa 3a peainHo Bpeme (RTOS), xakBu HOBH MeXxaHU3MHU
Ha RTOS ce mosassaBar u J10 KaKBa CTCICH U3NBbJIHABA U3UCKBAHUATA, KOUTO MOCTABAT PEaIHO-
BpPEMEBHUTE 3a]1a4d KbM OIIEpalMOHHATa CHCTEMA.

65



B crarusTa me Opaar pasmienanu cucreMuTte 3a peanHo BpeMe: RTAI u Xenomia, kouTo ca

C OTBOPEH KOZI.
2.RTOS u Cranpaprao Linux siapo

Crangaptaoro LINUX siapo e MHOTO3agaqHa

cucTeMa, mpefocTaBsiia Habop OT  yOOOHHM
WHCTPYMEHTH Ha pPa3pa0OTYMIUTE Ha MPUIOKEH
copTyep ¥  OcCUTypsBallloHAa  H3IBIHIBAHUTE

MPHJIOKEHHUS] KOPEKTHOCT M MTPOU3BOUTEITHOCT.

B cwmoro Bpeme 3amasata Ha RTOS e
Ja OCUTYpH Ha pEaHO-BPEMEBHTE 3aJa4HTe
MPeNCcKa3yeMoCT U HaBpeMeHHOCT[ 1].

Ha ¢ur.1 e nageHa cTpykTypaTa Ha CTaHIapTHA
LINUX cucrema. [Ipu Ta3u peanusanus nocTuraHe
Ha wm3uckBaHusTa Ha RTOS e mpoGmem mopamu
cienHoTo[2]:

e 3al0paHata Ha NPEKbCBAHUATA KOTATO
3a/aya OT SJPOTO CE M3IBIIHSIBA;

o [Inanupane Ha 3ajaunTe Ha 0a3a HA BpeMe-
JienieHe 0e3 m3IpeBapBaHe/IPEKbCBAHE;

e 1I3momsBaHETO cCUCTEMaTa Ha BHPTyallHaTa
IaMeT € HeTlpeJcKa3yeMa M0 OTHOIICHHE Ha BpeMe;

e Jlumca Ha Obp3u TaliMepH;

3a gma wmoxe Linux ma ce ocurypu
MPECKa3yeMOCT ¥ HABPEMEHOCT Ha TPIIIOKECHUATA
3a peamHO BpeMe, TpsAOBa na ce no0aBu HOBa
Mo-CIeMagHa  (PYHKIMOHAIHOCT, KAaKTO KBbM
TpPamuIMOHHNUTE, U3M03BaHu B craHmaptaure OC
KOMITOHEHTH, Taka 1 HOBH crenududnu 3a RTOS:
yIpaBJIeHHE Ha TaMeTTa,
yIpaBJICHUE HA 3a1a4nTe,
CHUHXpOHU3alus,

BXOJTHO-U3XOTHH OTIepaIuu
MEXaHU3bM 3a TalMepH
MIPEKbCBAHUS U CHOUTHSA
KOMYHHKAITUS MEXIY TIPOLECH

3.Crpareruu 3a momudukanus Ha LINUX B RTOS

User Space
U e ke
Process Process P
Systam e
Gl Satwabuliey
Kernel Space
e Kol K
Tok Task Tosk
P D

¢ur. 1 Crangapr Linux
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¢pur. 2 Momupuuupano Snpo

Wwma nBe ocHOBHU cTpareruu 3a monudukanus Ha cranaaprern LINUX B cucrema 3a

peanHo Bpeme[4]:

e MonudUKaIms Ha SIPOTO, 33 Aa ce nobaaT pynknmonamHoct Ha RTOS. Ha ¢ur. 2 e

JlaJieHa CTPyKTypara Ha MOJU(pUIIMPAHOTO SAPO.

e 5100aBsHE HA HOB CIIOW/SPO MEXIY SIPOTO U Xapayepa, 100aBsIl HOBa
¢dysaknuonanHoct Ha RTOS. Ha ¢ur. 3 e ganena cTpykrypa ¢ MUKPO SIPO.
Nma MHOXECTBO rpynu/pupmu, pabOTEIH BbPXY €[HA OT CTPATCTHUTE U PEATH3UPAIIU

cpoTBeTHUTE Bepcun Ha RTOS Bppxy LINUX.

‘TimeSys’ [6] u ‘The Linux kernel preemption project’ [5] paboTsT mo peanu3ariyu,
M3M0JI3BAIHU bpBara crparerus. OCHOBHOTO MPU TE€3U CUCTEMH €, Y€ KbM CTaHIapTHHS
MEXaHU3bM 3a IUIAHUPAHE HA 3a]1a49M € JJ00aBeHa Bb3MOKHOCT €IMH BHCOKO IPHOPUTETEH
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mporec, padoTew! B SIpoTo, 1a MOXe /1a ObJe
MIPEKBCBAH OT HUCKO NMPHOPHUTETEH mporec. Chio
Taka ca 100aBeHH! U TaliMEPH C BUCOKA PE30JTIOLHSL.

Hen ko ten

Ta3zu Texnonorus e no-noaxozsima 3a RTOS ¢ Bpeme Pl T Raail Time Fiaed Tine
FProoess Prcaoess Froosss

3a OTrOBOp OKoNo 1 MummucexyHaa [2].

WindRiver Linux (mpexnmmen RTLinux)[7],

RTAI[8] u Xenomia[9] paboTAT o peanu3alivu, o sy s

6azupaHu Ha BTopara crparerus. OCHOBHO Te3H

cHCTeMH ce 0a3upar Ha MexaHU3Ma, HapedyeH ,,MUKpo - 'mm'“:ms““ ey

L

SAnpo®, koeTo MoTUdUIHpPa IAPOTO HA CTAHAAPTHUS Tamn T T

LINUX, Taka 4e OCHOBHOTO SIIpO C€ pa3miIex/a KaTto T T [Revosa [ Tes

cBobozeH ‘Idle’ mponec. To3u nporec ce U3IBIIHABA :

caMo KOraTo HsMa peaaHO-BpeMeBa 3ajada, OCBEH Micro Kemel

TOBa TOW MOJKe Jla ObJie MPEKBCBaH MPH T0sIBa Ha " =
It P Do
HoBo chouTne[10].Tazu peanuszanust Ha RTOS Ha 6a3a = -
LINUX e ¢ mo-mobpo Bpeme Ha otroBop ( moa 100 _
MHUKPOCEKYH/IM) CHPSIMO CHCTeMHTe Oa3upaHy Ha
P YHH) Crp P ¢ur. 3 SAapo ¢ mukpo Aapo

npeaxoaHata crparerusi. Toa mpasute3u RTOS,
M3IOJI3BAIIN BTOPATa CTPATErysl, MO-pa3NpOCTPAHEHH 1 JKEJIaH! 3a U3MOI3BaHe (TPHIIOKUMO).

RTLinux, xofiTo cera e cooctBeHoct Ha Wind River, e 611 mpoayKT ¢ 0TBOPEH KO, HO OT
2011r. ¢pupmara crips nomApHKKaTa U cera e camo komepcuaieH nporykt Wind River Linux
6[11]. ITo HaTarhK, mIe pa3nieaaMe MO-IIOAPOOHO CaMO CUCTEMH C OTBOPEH KOJI, KOUTO ca I0-
aTPaKTUBHH 3a HAyYHH IPOEKTH.

4.®dyHKIMoHATHO cpaBHeHUe Ha peann3anunute RTAI n Xenomia

Onepanmonnante cucremn WindRiver Linux (nmpegumen RTLinux), RTAI[8] u Xenomia
HCTOPUYECKH ca TPBIHAIM OT €IUH U3TOYHUK, HO ca MOeH 10 pa3nuyeH nbeT. [lo gonmy me ce
pasmienar pasnuunsita Mmexay RTAI n Xenomia.

4.1Peanu3anus Ha Mukpo xpopro

Kaxkto 6e ciomeHaro mo-rope u n1eere RTOS ca peannzaiys Ha cTparerusta 3a MUKpO
sapo. Ha ¢ur. 4 u ¢pur.5 ca nagenu crpykrypara Ha asere RTOS.

U nBere peanuzanuy ca ¢ MHOTO OJIM3Ka opraHu3anus Ha sapara. V3nonssar cTaHaapTHO
LINUX sinpo u API dynkimm 3a —
peanHo-BpemeBH 3aaa4n. Te3u API ®u..., e @

* *

Ta
L) $ user space
+

Domain Environment for
Operating Systems) [12]. Toii
MOJKE /12 YIPABJISBA HIKOJIKO
HE3aBUCUMMU 33/1a4H, KOUTO HE
KOMYHHKHpAT TOMEXAY CH, a caMo ¢ Hero. XapayepHute npexbeBanus ce npuemar oT ADEOS u
JIOTHYECKH Ce MpeTpaniar npe3 pipe CTpykTypa KbM YIpaBIsiBAHUTE KOMITOHEHTH KaTo RTAL/
Xenomia 3amauu nin Linux 3agadn.

4.2¥YnpaBieHus Ha NPEKbCBAHUS U CHOUTHUS

Enun ot ocHOBHUTE Mexanu3mu, kouto RTOS Tps0OBa 1a npenocTassi, € BB3MOXKHOCTTA

Hardware ]

¢ur. 4Xenomiacrpykrypa

Harchwares

ce peaJHM3MpaT Ype3 MUKpO sapara Warnel Swete Warnel Space I
cpoTBeTHO Ha RTAI 1 Xenomia. 3a [ i ] L — C oo
yIpaBJeHUe Ha XapyepHHUTe 2.6.32.11 Xenomal #EEam —
MIPEKbCBAHUS U IBETE CUCTEMHU &
M3IOI3BAT 3IaNTHBHO JTIOMEHH ADEOSipipe ] [ gy

00OKpBKEHHE 32 OTEePaAIIOHHN — -~
cucremu — ADEOS (Adaptive orwravel Limas J { bbbl ]

= e T

ur. SKTAI crpykrypa
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pa3paboT4uIMTe Ha MIPHIOKEHNUS J]a TUIIAT CBOM IPOLEypH 3a 00pab0oTKa Ha XapAyepHUTE
npekbeBanus(InterruptService Routines —ISRs).

Xenomia u RTAI mpexocTaBsT IbJieH AOCTBII 32 YIPaBJIeHNE HA TPEKbCBAHUITA UPE3
ISRs. OcHoBHara paznnka BUIUMO U oT ¢pur4d u 5 e, ue npu Xenomia oOpaboTKaTa € camo mpe3
ADEOS, a npu RTAI moxe na yrpasnsiBa npekbCBaHusTa TUpeKTHO, 63 ADEOS.

Wmenno nopaau Ta3u cTpykrypHa pasiauka RTAI moctura no-no6pa
MPOM3BOJUTEIHOCT M TI0-MaJIKO 3aKbCHEHUE cnpsiMo Xenomia [13].

4.3[onuTyKa Ha MJIAHUPAHE HA 3a7a41

OcHoBHara 11eJ1 Ha TUTaHUPOBYMKA Ha 3a1aud B eiHa RTOS e na ynoBneTBopr M3UMCKBaHUSA
3a MUHMMAJTHO BpeMe Ha peaklus. BCHUKu alropuT™Mu 3a yIupasiieHUe Ha IIaHUPAHETO,
Oa3upaHy HA H3YUCIICHUS HA Hali-TOOPO BpeMe 3a MPEBKIIIOYBAHE Ca HETPUIOKUMH. 3a TOBa
noBeueto RTOS nmMat ninaHupoBUHK, KOMTO € HacTpoeBaeM caMo ¢ napametpu. U npu asere
CHUCTEMHU MOTPEOUTEIIST MOKE JIa pean3ipa cCOOCTBEH IUIAHUPOBUMK Ha 3aJJaulTe, KOMTO 1a Obe
3apelieH B SIPOTO KaTO MOJYI.

RTAI n Xenomia rmoappskar alropuTbM 0a3npaH Ha MPUOPUTETH C Bb3MOXKHOCT 32
MpeKbBaHe, KOUTO paOOTH O CIICAHUS HAYHMH: Ha BCSAKA 3a/1a4a CE MMPUCBOSIBA YHUKAJICH
MIPUOPUTET, KaTO C€ U3II'BJIHABA Ta3U ¢ Hail-BUCOKUS. [[TaHUPOBUMKBT Ce U3BUKBA MIEPUOAUYHO,
KaTo TeKyIllaTa3ajaya ce MpeKbCBa U ako MMa 3aJaua C MO-BUCOK MPUOPUTET, TO TS 3all04YBa Ja
ce U3IBJIHSBA. TO3U AITOPUTHM Ce€ IpUjIara caMo Mpu eIHO-IIPOLIECOPHU CUCTEMH.

B RTAI ocBeH ToBa ce mpejyiarar v olle /iBa BUJIa TUIaHUpaHe Ha 3aJauTe,
HapuaanuSymmetric Multiprocessor(SM) u MultiUniProcessor (MUP). SM moxe na paboTtu
KaKTO MpHU €IHONPOLIECOPHH, TaKa U MPHU MYATUIpoLiecopHU cucteMu. MUP € NpUIIoKUM caMo
32 MYJITUIIPOLIECOPHU CUCTEMH.

4.4Taiimepy U YaCOBHUIU

Cranpapraoto sapo Ha LINUX u3nonsBa cucteMeH Taiimep ¢ yectoTal 00HZ, K0eTo
npasu 10 MumcexyHu TouHocT. ToBa e HenoctarbuHo 3a RTOS. 3a na ce pen To3u nmpobiem
B RTAI u Xenomia ca 100aBeHH BE3MOXKHOCTH JIa CEH3IIONI3BAT XapAyepHH TaliMEpH ¢ TOYHOCT
JI0 HAHOCEKYH/IH.

4.5KoMmyHuKaiust Mex1y mpoiecu

RTAI npeanara 3a KOMyHUKaIUsI MEX]y MPOLIECUTE CIAETHUTE MEXaHU3MU: ITbPBU BIISI3bJI-
epBu 313w (FIFO), o61ma namer u cbo01meHwsI.

Xenomia e cucrema, KosTo ce npuabpxa kbM POSIX cranmapra u npemiara camo
CHOOIIECHHS KaTO CPENICTBA 32 KOMYHUKAITHSL.

4.6YmpaBieHue Ha maMeTTa

Msoro or RTOS ne npeyiarar AMHaMU4HO yIIPABJICHUE HA [IAMETTA, Thi KaTo
TOBAa MOXKE J1a JOBEIC JO HENPEACKAa3yeMOCT Ha BpEMETO Ha OTTOBOP WX 10

CpuB Ha pCaJIHO BpEMEBATa 3a1a4a.
Xenomia He npejyIara ynpasJieHUE Ha TaMeTTa.
RTAI npeanara tuHaMU4YHO YIIpaBICHUE HA IAMETTa, BIPEKU Bb3MOXKHHUTE PUCKOBE.

4.7XapnyepHa nmoApbKKa

W nBere cuctemu mpeasaraT HIMpoka XxapayepHa noaapbsxka: PowerPc, Arm, x86 64,
Mo68k.

STIpunoxeHus: ¥ MPOU3BOJUTETHOCT

JlBeTe cucTeMn umatr MHOTO OJTM3KHM XapaKTEPUCTHKHU U (PYHKIIMOHATHOCTH.
IHoapoOHO nM3cnenBaHe Ha MPOU3BOAUTEIIHOCTTA € Ja/ICHA B CTaTHATA HA
Kox [10]. B Tabnuua 1 ca nagenu rpynupaHy KOJTMYECTBEHU PE3YATaTH MIPH
pa3IMyYHU €KCIIEPUMEHTH.
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Tab. 1. ExciepumeHTaIIHU pe3ynraTn

Mailbox
Cemado FiFo
RTOS MIPOCTPAHCTBO Hepron Hepuon. bop Mess. Queue
[ms] 3amaua [ms] [ns] [ns]
[ns]
10 3837 1722 443 5771
Sxpo 30 6146 2002 481 6482
50 8170 2253 533 7020
RTAI Horpes. 10 6034 7207 981 10550
Moocroaerso 30 9068 3037 1051 11525
pocTp 50 10696 8145 1168 11717
10 4840 1161 461 3445
Sapo 30 6541 1401 522 4014
Xenomia 50 6635 1558 592 4120
Horpes. 10 6381 2420 1766 6362
Mooeromiorso 30 7159 2520 1876 6696
PocTp 50 9883 2605 1913 6724

CpaBHBalKH MPOU3BOAUTEITHOCTTA IIPU PA3IHMYHUTE MEXaHU3MHU HE MOXKeE Jla Ce 1aje
MpeBec Ha eHaTa WK Apyrara cucteMa. B enau mexanusmu RTAI e ¢ no-no0pu pesynraru, B
apyru Xenomia.

6. [TpumMepHU IPUITOKESHHST

Pasmienanure LINUX 6a3upanu RTOS Hamupar MHOXECTBO MPHIIOKEHUS B

pasnuuHu cepHu Ha HayKaTa, UHIYCTPUSATa U 00pa30BaHUETO.

Karo npumep 3a npuinoxeHre Ha Xenomia MOXe Jia ce ToKaKar pa3paboTKuTe Ha
Institute of Systems Engineering - RealTime Systems Group [14]. To3u HHCTUTYT H3M10J3Ba
Xenomia B TEXHUTE poOoTH3Upanu cucteMu. HIycTpraneH mpoekT ¢ Ha pupma Delta Tau 3a
CHeIaIN3NpaHa CUCTeMa 32 KOHTPOJ Ha JBrxkeHueto[ 17].

[Mpumep 3a npunoxenus Ha RTAI ca paspaborkure Ha RRG- Robotics Research Group[15]
B 00JIacTTa Ha HayKara u ChIio Taka npuiokHara LITY cucrema LinuxCNC [16] B obnmactra Ha
WH]IyCTPUAITHA NPUIIOKEHHS Ha CUCTEMHUTE 32 pEasiHO BpeMe.

7. 3akioueHue

RTAI npepara Ha pa3paOOTYHLIUTE HO-TOJIIM HA0Op OT UHCTPYMEHTH U (DYHKIIUH.

B chiroro Bpeme Xenomia ce cTpeMH a uMa mno-cranaaptad POSIX ceBMecTrMuU
GbyHKIMH.

KbM MmomenTa RTAI npennara moBeue MexaHHU3MU 32 pa3pabOTKa Ha MPUIIOKEHUA3A PEATHO
BpeMe. MHTepec mpeAcTaBisIBaT U Bb3MOXKHOCTH 33 Ch3/1aBaHe Ha COOCTBEH IJIAHUPOBYHK
HAa 33/1a4uTe, 9Ype3 KOUTO MOXKE J1a Ce MIPOBESXKIAT U3CIICABAHUS U aHAIU3HU U [IPU €IHU- U TIPU
MYJITHIIPOIIECOPHU CHUCTEMH.
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Abstract: Electricity is the first prerequisite for economic growth of any country. It has a
key impact on competition in the economy. Modern electric networks have evolved over more
than a hundred years ago and were built to be reliable and effective. In this article we consider the
economical mode of two transformers operating in parallel in a 2x630 kVA transformer station
and in a 2x25 MVA urban substation.

EnexTpuueckuTe MpeXu OCUTYpsiBAT JOCTBII JO €IEKTpUYecKa EHEprus 3a BCEKU
oTAeNeH KoHCyMaTop. ToBa cTaBa CHINIACHO BEPTUKAIHO MHTETPHPAHA CXEMa C HEHTPATH3UPAHO
MPOM3BOJICTBO HA E€JICKTPUYECKA SHEPTHs, Pa3slphCHATa KOHCYMAIUs, OTPAaHWYCHH 110 TOJIEMHHA H
CBBP3aHH TIOMEXTY CH MOIIHOCTH MEXTy KOHTPOJIMPAHHTE pPAHOHW, M THPIOBCKUTE W
PETyIaTOpHH CTPYKTYPH, KOETO HE € TIOAXO/IAIIO 32 IToIydyaBaHe Ha oOma uroxa [1].

1. M34yuciasiBaHe HAa aKTUBHMTE 3ary0u B TpaHcdopmaTopure

Tpanchopmaropure ca 9acT OT EINEKTPHUYECKHTE MPEXKH M CIYyKAT Ja JOCTaBSAT
CIICKTPUYECKA CHEPIUsd C MOAXOIAIIO 10 CTOMHOCT U mapaMeTpu HAIIPEKCHUE. B 3aBucumMocT ot
TOBapoBHUs rpavk Ha KOHCYMAaTOpPHUTE, MOHSKOTa C€ Hajara Ja C¢ OLIEHW Hal-MKOHOMHYHUST
pexmM Ha paboTa Ha TpaHcpopMaTOpuTe B IBYTPaHC(OPMATOPHHTE M  MHOTO-
TpaHcOPMATOPHUTE MOJICTAHIINH, T.€. ]a CE OCUT'YPH U3KIIFOUBAHE B ONPEJIEINICH IEPHOJI OT BpeMe
Ha eJIH WU TToBeYe TpanchopMaTopu.

Tpu ToBa pelaBanlo 3HAYEHHE UM HATOBAPBAHETO Ha TpaHchopmaropute ff = S_ [2].
H

IMpu paboTa Ha ABa TpaHC(HOpPMATOPA B MOJCTAHINATA AKTHBHHUTE 3aryon ca:
1 S
AP,m = 2APcm + EAPMH(S—)z . (1)
H

Ilpu M3KIIOYBaHE Ha €OWHHMs TpaHCcOPMATOp B IOACTAHIMATA AKTHMBHHUTE 3aryOu B
MMOJICTAHIIUATA 1€ OBIAT:
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APm = APcm + APMH(Si)Z : )
H

Ot ropHuTe H3pa3u ce BWXKJA, 4e 3aryOuTe B CTOMaHaTa ce HaMalsiBaT JBa IbTH, a
3aryOuTe Ha KbCO ChEAWHEHHUE Ce yBeIMdIaBaT ABa MbTH. OTTYK CleBa, e aKO CPAaBHHUM 3aryOuTe

B EIHO- M IByTpaHcopMaTopeH pexum Ha pabora, u mpuemeM, ve ARm < AP,m, cnen

MpUpaBHABAHC HA ABETC PABCHCTBA CC IIOJIyJaBa:
1
EAPMHﬂZ <APcm . 3)

AKXoO TIOJIOBHHATA 3aryOH B MeATa IPH HOMHWHATHO HAMPEKEHUE Ca IO-MaJIK! OT Te3H Ha
mpaseH xoj (HepaBeHCTBO 3), paborara mpH eIHOTPAHCHOPMATOPEH PEXKUM Ha paboTa e
WKOHOMHYECKH IienechoOpasHa. U obOpatHO, ako (3) He € WM3IBJIHEHO, € Ielecho0pazHo 1a
paboTsar nBata TpaHchopmaropa. [Ipm omeHka Ha HaW-M3TOAHUS PEKUM Ha paboTa Ha
MOJICTaHIMATa TPsOBa ma ce oT4eTe (akTHT, 4e 3aryOWTe IpU Ipa3eH XOJ Ca IOCTOSHHHU, a
3aryOuTe B MEITa ca MPOMEHIIUBH U 3aBHCAT OT TOBapa. AKTUBHUTE 3aryOu B TpaHC(HOpPMATOPUTE
e ObAaT MUHUMAIHH IIPH PaBEHCTBO HA 3aryOHTe OT Mpa3eH XOox U Kbco chenunaenue [3]. Toa e
U3IBJIHEHO IIPHU CICAHOTO PABCHCTBO:

%APMHﬂZ =APcm . 4)
Ot (4) cnenga, 4e :
2APcm
MUH = [———. 5
p AP (%)

2. H3caenBaHe Ha BJIMSIHHETO HaA HATOBAPBAHETO BBbPXY AKTHBHHUTE 3ary6n Ha
MOILIHOCT B TpaHC(l)OpMaTOpe}[ mOoCT M B NNOACTAaHIUSA

Ha ¢ur. 1 ca noka3anu oTaeneHuTe 3aryor Ha MOITHOCT BbB (DYHKLUS OT HATOBAPBAHETO
Ha Tpancdopmaropute B Tpancopmaropen moct cbe SH=2x630 kVA. Tyk APlzag ca axrusuu

3ary6u Ha MOIIHOCT TIPU eHOTPaHC(OPMATOPEH pexuM Ha pabota, a AP2zag - aktusnu 3ary6u

Ha MOIIHOCT MPH JBYTPAHC(HOPMATOPECH PEKHIM.

Juarpama Ha 3aryBuTe BLE BYHHUKMA OT HATOBAPBAHETD

APzag.[kw]

[

— AP1rap

— AP2zag.

] 0.2 0.4 0.6 0.8 1 1.2

B-rarosapsane

@ur. 1. AxtuBHE 3ary6u Ha MomHOCT Ha kW B Tpadomoct cec SH=2x630 kVA
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@wr. 1 e moyueHa Ha 6a3aTa Ha IPOBEACHN U3MEPBaHUs B JelicTBal] TpaHchopMaTopeH
nocT. [lonpoOHM JaHHU 3a pe3yiTaTHTEe OT H3MEPBAHUATA Ca JIaJIeHH B TaOI. 1.

Tab6mn. 1. AKTHBHH 3aryOH Ha MOIIHOCT B TpaHchopMaTopeH noct 2x630 kVA
B 0.1 0.2 0.3 0.4 0.5 06 |07 0.8 0.9 1
APlzag.[kW] | 0.078 | 1.46 | 1.78 | 224 | 283 |3.54|438 |536 |646 |77
AP2zag.[kW] | 243 | 253 |2.69 |292 |321 |357|399 |448 |5.03 |5.65

Ot Qur. 1 u Tabn. 1 ce BKAa, Y€ MUHUMAJIHUTE OTIEJIECHH 3ary0u Ha TpaHCHOpMaTOpHUTE
ca B quamna3ona Ha $=(0,4-0,6), KOeTO ce MOTBBP)KIaBa OT TCOPUATA HA CICKTPHUUCCKUTE MAIIUHI
[4]. [Ipu manku HaToBapBaHHA Ha TpaHc(opMaTopuTe 3aryOuTe B CTOMaHara ca MO-TOJIEMH OT
3aryoure B Menra (APct>APwmH). [Tpn mo-ronsmo B e BamuaHo odpatHoTO- APCT< APMH. B TakbB
cllyyail MpH MajJKO HaTOBapBaHE € HEOOXOIMMO Ja € BKIIOYEH caMoO eAuH TpaHc(hopMaTop.
OOpaTHO, KOraTo HATOBApBAHETO C€ MOBUINHM, € HEOOXOOMMO Ja ce BKIIOYaT M JBaTa
TpaHcpopmaropa. [locaeqHUAT W3BOA MMa TOJSIMO 3HAYCHHE 32 OLIEHKA Ha Hai-MKOHOMHUYHUS
pexuM Ha paboTa Ha TpadoIOCT WM IMOACTAHINS C BA CHIIOBH TpaHC(opMaTopa.

Axo BMecTO JBa TpaHc(opMaTopa ce B3eMe UH C MO-ToJsiMa MOIIHOCT, TOM Iie TpsiOBa
Jla € B ChCTOSHHE Ja MOXKe Jla pabOTH MpH MaKCHMaJIeH TOBap Ipe3 Hal-HaTOBapeHHS CE30H OT
roauHarta. ToBa, obaye, mOpaka CEPHO3HO HEYJIOOCTBO- NpPU aBapusi OUTOBHTE KOHCYMATOPH
MOTaT J]a OCTaHAaT JBJITO BpeMe 0e3 eNeKTpo3axpaHBaHe.

TpanchopmaropbT Moke na ce nperoapsa 1o 30 % enHa ceamuiia B roauHata. Te3u
Pa3CHKACHUS ca BEpHU caMO TOTaBa, KOTaTo UMaMe IThJIHA KapTHHA Ha TOBapa WM TOWIITHHS
ToBapoB rpaduk. TpsOBa cbiIo Aa ce HaOII01aBa U MAKCUMAJIHUST TOBAp HA MPEXKaTa, 3a J1a MOXe
OBp30 Ja ce oTpearnpa Mpu HapacTBaHE HA TOBapa.

B oOciyxBamuTe MOJICTAaHINK, KakTo € B bbiarapus, € HeoOXoQuMO Ia ce HAIHIIaT
WHCTPYKLM Ha OMEPATUBHUAT MEPCOHAN B KOM OT CIyyaWTe MOACTAHLUATa Ja paboTH ¢ eAuH
TpaHcdopmaTop U B Kou- ¢ nBa. Tabmuma 2 u ¢ur. 2 npenocrasar nHbOpPMAIHS 3a 3aryOuTe Ha
IBa TpaHcopMaTopa B HOACTAHLHUS ¢ MOLTHOCT 2x25 MVA u nanpexenue 110/20 kV.

Tabmn. 2 AkTHBHE 3ary0H Ha MOIIHOCT Ha MOACTAHIMA cbC SH=2X25 MVA

B 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
APlzag.[kW] | 53,8 | 69,6 | 854 | 101,2 | 117 | 132,8 | 148,6 | 164,4 | 180,2 | 196
AP2zag.[kW] | 102,9 | 110,8 | 118,7 | 126,6 | 134,5 | 142,4 | 150,3 | 158,2 | 166,1 | 174

AKTMBHM 3arybum Ha MOWHOCT

200
— Fary b ma
120 [RTTINR e
e 327 B B
100 napanen Ha
Ll
50
1]

Q.1 0.2 0.3 0.4 0.5 o6 07 03 09 1

@ur. 2. AxtuBHE 3ary6u Ha MomHOCT B kW Ha moxcranmus ¢ SH=2x25 MVA
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EnexTpuyeckusaT ToBap MMa BEpOSTHOCTEH XapakTep Ha paslpelesieHHe U camMo upe3
IIOMOIITa Ha MaTeMaTH4YeckaTa CTaTUCTHUKA MOXKE J1a CE€ HAlpaBU OICHKA 32 HETOBOTO U3MEHEHHE
[5], [6]. ToBapbT chIIO Taka 3aBHCH M OT Pa3BUTHUETO HAa pailOHA, MEPCHEKTUBUTE 3a HapacTBaHE
Ha HACEIICHHETO M MOCTPOsBaHE HAa HOBU (abpukw, W 3aBoj. B mocieano Bpeme ce HaOiromaBa
TEHJEHIMS KBbM pa3BUTHETO Ha cMapT rpun Mpexure. Cb3maBaT ce Taka HapeueHHTE
WHTEJIMTCeHTHU MPEXH, KOUTO MOCPEACTBOM TEIEMEXaHHKa U aBTOMATHKa MO3BOJISIBAT B MOMEHTA
Jla ce CIIeJN HAMPEeKEeHUETO W IPU HEOOXOIUMOCT B ONPEAEICHN TOYKU OT Hesl Ja Ce U3BBPIIBAT
ABTOMATHYHU TPCBKIIOYBAHUSA HA Pa3MpECiCHU TeHEPaTOPHH MOIIHOCTH OT BBH30OHOBSIEMH
WU3TOYHMILIM Ha eJIeKTpUYecKa eHeprusl.

3. U3Boau:

INMonacrosimem B TpaHc(HOPMATOPHHUTE IMOCTOBE M IMOJCTAHI[MHATE B ITOBEYETO CIydaH
paboTsT B mapajen JBa CHIOBH TpaHchopmartopa. [Ipu CEBpeMEHHOTO pa3BUTHE HA aBTOMAaTHKATa
U TeJIeKOMYHHKAIUATA € HeOOXOIMMO Jia ce CIeAN HAaTOBApBAaHETO HA TPAaHC(HOPMATOPHUTE, U TPH
HHCKO HAaTOBapBaHE [a C€ W3BbPIIBA ABTOMATUYHO M3KJIIOYBaHE WM BKiItousaHe. Ilpu mo-
MOIIIHUTE TPaHCGHOPMATOPH MPEBKIIOYBAHETO TPIOBa a ce U3BBPIIBA IIPU HO-TOJIEMH CTOHHOCTH
Ha HaTtoBapBaHeTo (0T mopsigpka Ha B=0,75). Ako momycHeM, Ye B pasriexjaHara IHO-rope
nozactaniyg camo 40 % oT BpeMeTo ce paboTH ¢ eIUH TpaHC(HOPMATOp, IPH HACTOSIIUTE IEHA Ha
€JIeKTPOCHEepruaTa MKOHOMHHTE Iie ca okono 44640 nB. Ha romuHa. ToBa uW3MCKBa mpH
OTCHCTBHETO HAa 00CITyKBalll IEPCOHANT B MOACTAHIMATA Jja CE MIPEABUAN ChOTBETHATA ABTOMATHKA
3a MpeBKIIOYBaHEe Ha TpaHcdopmaropute. IIpu HactosmoTo OBP30 HapacTBaHE HA LCHUTE Ha
€JIEKTPOSHEPIUATa MHBECTUIMATA 11l CEe U3ILIATU B KPaThK CPOK. AKO TpaHc(HOpMaTOpUTe TpalHO
HE ce HaTOBAapBaT KaKkTO Ipe3 3UMHUS, TaKa M Mpe3 JICTHUS MepHok, ¢ HeoOXOIMMO Te Ia ce
MOJMEHST C TpaHC(HOPMATOPH C MO-MajKa MOIHOCT OT MHCTAIMPAHUTE B MOMEHTA.
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H3cnenBane HAaTOBAapBaHETO HA TPAHC(OPMATOPH IPAJACKH THII B
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Investigation load of transformers town house in central heating and no
central heating area in Plovdiv

Vasil Drambalov Technical University—Sofia, Branch Plovdiv,

E-mail: vs/3@abv.bg

Abstract: Since mass spreading of electrically energy in industry and households is the issue
of reducing the losses in electricity grids. Some of them being paid for power transformers in
transformers stations and substations. This work examines the economic mode transformer with
two power transformers in efficiency measures and central heating and no central heating area of
Plovdiv.

Key words: active power losses, optimum performance, economic efficiency

1.BeBenenue:

TpancgopmaropuTe B €IEKTPHUECKUTE MPEXKH HICKO HAIPEKEHUE BHACAT OT okoio 50% ot
SJICKTPUUECKHUTE 3aryOu B TSIX. ToraBa € HaJOXKUTEIIHO TIPe3 LENUSIT UM EKCIUIOTAIIMOHEH MEPHOJ
Jla ce CIeIy TSIXHOTO HAaTOBapBaHE C [1eJI HaMaJsIBAHE W OTpaHMYaBaHE Ha 3aryOuTe B TAX, a OT
TaM ONTUMHU3ALMA ¥ O00psBaHE HA NKOHOMHYECKaTa S(heKTUBHOCT Ha EIICKTPHYECKATa MpEeXa.
3a 1a ca eeKTUBHO M3IOJ3BAHM EJIEKTPUUECKUTE MPEXH, Hal-ynadHO € TpaHC(OPMaTOPHUTE
MOCTOBE Aa ObJAaT HOMUHAIHO HAaTOBapeHM WM ONHM3KO 0 HOMUHAIHOTO MM HaroBapsaHe. B
MIPOTUBEH CIIy4ail 3aryOnTe Ha eNeKTPHUYECKa CHEPrHs B TSIX CIPSIMO OTIa/eHaTa MOIIHOCT IIe
Ob/le HENPUEMIINBA, KOETO OT CBOSI CTpaHa IIIe JOBE/E 10 HapacTBaHE HA TONUIIHNTE ITPUBEICHA
pasxonu Ha efekTprieckara mpeska [ 1]. Haii- nobpe 3aryoute Ha TpancopMaTopuTe ce 00SICHIBAT
C TIXHUTE 3aMECTBAIIN cXeMu [5].

urn GCa -+ B U2z

®ur.1 ['-00pa3Ha 3amecTBaia cxema Ha TpancGpopmarop.
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3aryourte B TpaHcGOpMaTOpUTE CE ACNIAT Ha JBa BUIA 3aryOH, 3aryOu OT Mpa3eH XOI W 3aryou
OT KbCO CheIMHEeHUe. 3aryOuTe Ha pa3eH X0 OT CBOsI CTpaHa ce JessIT Ha 3aryOu B cToMaHara /
3ary6u ot TokoBe Ha DyKO U 3ary0H OT XHCTEpPE3KC/, U aKTUBHHU 3aryOd B ITbPBHYHATA HAMOTKA
OT TOKa Ha Mpa3eH XoA. A 3aryOuTe Ha KbCO ChEAMHEHHE Ca aKTMBHUTE 3aryOHM Ha IMbpBHUYHATA
¥ BTOpHUYHA HAMOTKA Ha TpaHchopmaropa. Thil KaTo B MPEKH HUCKO HAPEKEHHUE PEaKTHBHUTE
3aryOu ca NpoLEHTHO MHOTO MO-MaJIKH OT aKTUBHHTE 3aryou, pabotu ce ¢ cos(¢)=0.95, To ToraBa
Te Morar ja Obaar npeHedpersaru[3].

AXTHBHHTE 3ary61/1 Ha MOIIIHOCT B TpaHC(bopMaTopa Ca CJICIHUTC:

APm = APcm + APMH(Si)Z (1)
H

PeakruBure 331"y6I/I Ha MOIITHOCT cCa:

0 0

AQm = 1n%S, UKe%S, S o
100 100 S,

B 3aBucuMOCT OT TOBapoBHSAT TrpaMK Ha KOHCYMaTOpHTE, IO-HSIKOTa C€ Hajara Aa Ce OICHH

MKOHOMUYHUST PEXXHUM Ha paboTta Ha TpaH()OpMaTOpHUTE B IBYTpaHC(HOPMATOPHUTE MTOACTAHIIUH,

T.€. Ja CE TOCTPOH TOBAPOBHUAT IparK 32 OTIPeIeIICH IEPHO/ OT BPEME IPE3 SUMHHUSAT M IPE3 JIATHUAT

ce3oH. [Ipu ToBa KpaifHO pelaBao 3Ha4eHNe 33 TOBA UMa HAaTOBAPBAHETO Ha TPAaHC(HOPMATOPHTE

p= S_ . IIpu paGora Ha aABaTa TpaHchopmaropa B MOACTAHINATA, AKTUBHUTE 3ary0H ca:

i

AP,m = 2APcm + lAPMH(i)Z (3)
2 SH

[IpakTH4ecKUTe M3YKMCICHUS Ha aKTUBHH 3aryOd Ha €JICKTPO CHEprus B TpaHC(HOpMATOPHUTE C
pas3inYHa MOIIHOCT ca HanpaBeHu ¢ Gopmyia (4).

A4, =AP,T (4)

B cpena Ekcen cme pa3Omnm Ha y4acThU Tpe3 BpeMe OT |5 MHHYTH CpemHHMAT TOBap Ha
TpaHcopMaTopuTe 3a TpUTe Ga3u U cMe npecMeTHaIM 1o Gopmyna (3) akTHBHUTE 3aryOu Ha
MOIIHOCT. B neficTBUTENIHOCT 3arybaTa Ha ejeKTpuieckara eHeprus ce Olpesels ¢ UHTerpaja
(5). T'pii KaTo TO¥ € YMCICHO HEPUILINM, ITOPaJIN CTOXaCTUYHUST XapaKkTep Ha TOBapa, MoCThIIBaMe
10 CIeIHUAT HaunH. Pa30nBame ToBapa Ha eleMEHTAapHHU y4acThIH C IBbDKUHA At, M TO 3aMeHsIMe
ChC CyMa B OTAEHUTE YYACTBIH, KOUTO 32 HAC Ca MIOCTOSTHHH.

8760
[ s*)Rmat
0

A=t )
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Tab.1 M3uncnenu 3aryou Ha eJIeKTpriecka eHeprist Ha TpaHc(hOpMaTOPHUTE TOCTOBE ITPU paboTara
UM C Pa3IMYHH 10 MOITHOCT TpaHchopMaTopH B kBaprail JlocToeBckH /HETOIIOGHINpPaH paiioH/.

Jara AAl13ar[Wh] | AA23ar.[Wh] | C3ar. [1B.] | C3ar. [1B.] | % HKOHOMHHU
Su= 2x630 kva 2x400 kva 2x630 kva | 2x400 kva
21.11.2013 58599 41594 11,72 8,31 29
22.11.2013 58792 40273 11,75 8,05 31,5
23.11.2013 58882 42092 11,77 8,41 28,5
24.11.2013 58859 42051 11,77 8,41 28,5
25.11.2013 58931 42176 11,78 8,43 28,4
26.11.2013 58977 42258 11,79 8,45 28,3
27.11.2013 59126 40860 11,82 8,17 30,9
28.11.2013 59131 40868 11,83 8,17 30,8
29.11.2013 59043 40713 11,8 8,14 31
30.11.2013 58876 40420 11,77 8,08 31,3
Ycpennena

croitnoct 10 | 58922 41330 11,78 8,26 29,82
THHA

B HammsT ciydait u3cieqBaHeTo € HanpaBeHo B nepuof oT 10 neHa mpe3 3UMHHST NepHOJ
B TII. T'arapun u T.II. JlocroeBcku rp.Ilnoeaus. B mbpBuAT ciydail KHIHIIHUSAT paiioH e
ToIUIO(HIMpaH, a BbB BTOPHUST ¢ Heroruoduuupan. M B nBara ciydas B TpaHcopmaTopHHUTE
IIOCTOBE MOTraT Jia ObJaT BKIIOYEHU €AWH WK JBa TpaHC(OpMaTropa ChC CIEAHUTE TEXHHUECKH
nanaun /SH=630 kva ,Un.= 20/0.4 kV. AP0=1200w, APk=6500w, 10%= 1,3 %, Uk.=6,6% [3]/.
WzmepBaneto e HampaseHo ¢ ypen EWS135, kxouro npe3 15 MuHyTH HU aBa nH(opManus 3a
e(peKTUBHATA CTOMHOCT Ha HaINPEXEHHETO, TOKA, ITbJIHATa MOIIHOCT ,pEaKTHBHATa MOIIHOCT, U
aKTHBHara MOIIHOCT. CBIIO Taka € U3MEPEHO JI0 TaOJOTO CNaAbT HAa HAPEKEHUETO U BUCIIUTE
XapMOHUIIM Ha TOKBT M HampexeHuero. Hacrosimure n3MepBaHUS ca HU TPEJOCTaBEHU C
J00E3HOTO Ch/ICHCTBUE Ha CIIY)KHTENUTE OT OTJEN M3MEpBaHE M KOHTPOJ Ha KaueCTBOTO Ha
eslekTpuueckara eneprus ot komnanusta EVN rp.Ilnosaus

Ot Tabnuua 1 ce Bmxa, ue npu HeHaroBapeHH TpaHcdopmaTopy € Bb3MOXKHA OAMSTHATA Ha
ChUINTE ¢ TTO-MaJIKK. [IpoMsiHaTa BOM 1O MKOHOMHUH Ha eJeKTpudecka eHeprusi. 3a 10 qHeBHUST
nepuoj Ha uacneaBanero ¢ 29,82 % wunm u3paseHo B mapuuHa cyma 3a mecen 105,60 nB., a 3a
rogunHa 1267,20 nB. KapTuHara Ha U3cleABaHETO B KBapTaa ['arapuH € moyTH chllara, caMo 4e
TpaHC(OPMATOPHTE Ca IMO-MaJIKO HaToBapeH!. IKoHOMUSTA OT moJMsIHaTa Ha TpaHC(hOpMaTopuTe
C Mo-Majky 1o MomHocT ¢ okono 30,45 %, koero cu cTpyBa Tpyjaa MO ONTHMHU3ALUS Ha
eJIEKTpHUEeCcKaTa Mpexa.

B cerammno Bpeme B TpadoNoCTOBETE M IMOJACTAHIMUTE pabOTAT B IOBEYETO CIydau B

napajnen AgBa cuioBH TpaHchopmaropa. IIpy cbBpeMEHHOTO pa3BUTUE HA aBTOMATHUKATa U
TEJIEKOMYHHKAIHMATa € HeOOXOJMMO J1a CE CJIe/I HAaTOBapBaHETO Ha TpaHchopMaropure. B Hsikon
3amajHu AbpKaBu, kato ABcTpus, llIBelinapus u Apyru Bedye ce TOBOPU 3a UHTEIIUTEHTHU CMapT
rpua Mpexu. [Ipu TsX ce cienu CTOMHOCTTa Ha HApEeXKEHUETO B ONPENIEIeHH TOUKU OT MpeKaTa
U B OIpEAETICH MOMEHT OT BpeMe, KOraro TO CIaJHE ce BKIHUBAT aBTOMAaTHUYHO pa3lpeeseHU
TeHEepaTOpPHU MOLIHOCTH OT Bh30OHOBSIEMH M3TOYHMIM. B ToBa oTHOmEHne ¢pupmara CrMeHC €
HampaBwiIa TakaBa yMHa Mpexxa B Aectpusa. OT mecen sHyapu 2012 r. eHepruiiHata mpexa B
JlyHray B aBCTpHICKUS rpaj 3anu0ypr ce peryiupa aBToMaTHYHO.

HoBoto pa3BuTHe Ha MOJICPHUTE €J1. MPEKH Ch3/1aBa OJ1aronpHsATHH YCIIOBUS 332 MHOTOCTPaHHO
y4acTHe B peaHO BpeMe B OajaHca MeXy eJl. CHaOBaHEeTO U ThPCEHETO Ha ell. eHeprus. Hosara
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KOHIECTIHUSA HaJlara Ja C€ HallpaBAT HAKOJIKO MPCIIOPHKU. Ero MO-XapaKTEPHUTE OT TAX [4]

1. HGOGXOI[I/IMO € MOJACPHO U3MCPBAHC, HOBU CJICKTPOHHU TCXHOJOTHU, U3rPpAKIAHC HaA
MOJACPHU BPB3KU /KOMyHI/IKaHI/II/I/ 1 MECTHO /JIOKaIHO/ yHpaBJI€HUC Ha €JI. CHEPIrusd, KOCTO LIS
Hrpac CbIIECTBECHA POJIA B U3TPAKIAHCTO HA HOBO 06cny>1<BaHe Ha €JI. MPCXKHU. I/IH(I)OpMaHI/IHTa,
OpUCHTHpaHa BE€YEC KbM O6Cﬂy)KBaHeTO, KaKTO W TCXHOJIOTHATA 3a BPHB3KU — ICT me craHar
HCHHU CbCTABHU YaCTH B YHPABJICHUCTO Ha BE€pUTaTa Ha €JI. HPOU3BOACTBOTO, B YIIPABJICHUCTO
Ha ﬂeﬁCTBamHTe €JI. MpCXKHM U B YIIPABJICHUETO HAa U3MCPBAHCTO Ha O6HII/ITe CUCTEMHU B pPCAJIHO

BpeEME.
2. En. mpexu e cranat pazsuta EEC ¢ MHOTOIIOCOYHUTE CH OOIIY MTOTOIM OT SHEPTHs U
nHpopMmarus.

3. ABaHrapjgHara IpOMHIUICHA €JIEKTPOHMKA IIe MO3BOJIM OBP30 M H3MEHSIIO CE BbHB
BpEMETO JIeiiCTBHUE Ha €. TeHepaTOPH M Ha €J1. IBUraTelIi, KOETO BOJIM JI0 IIOBHIIIaBaHe Ha o0IiaTa
e(eKTUBHOCT Ha eJI. BEepUTa, KAaKTO 1 JI0 TIOBHIIIaBaHe Ka4yeCTBOTO Ha Isu1ara ef1. Mpeska. OcBeH ToBa,
aBaHTrap/HaTa IPOMHUIIJICHA eJIEKTPOHUKa I1ie Ob/e Boziela B paboTara Ha enekrpornpoBoante BH
3a [MOCTOSTHEH TOK U €THOBPEMEHHO C TOBA IIIE /1a/I€ Bb3MOXHOCT JIa c€ N30sTBaT IPETOBapBaHUATA
B €JI. MpEXa U JIa C€ OCUTYPH ChOTBETHOTO KaU€CTBO Ha EHEPIrUsTa B Hesd.

4. Haxparko, en. Mpesxu mie ce npesbpHat B MoiiHu EEC, o6pa3yBaHu OT MIJTHOHH
JIBYCTPaHHO CBbP3aHH BB3JM HAa BCUUKU HUBA HA €JI. IPEHACSHETO U €11. PA3NPeIeNeHUETO OTBB

EBpona. O06eMBT Ha €I1. MPEHACAHCTO U HA PEII 1€ ChbIICCTBYBAT CIHOBPEMCHHO HAa OCHOBATa Ha
B3aMMHO CBBP3aHUTE CJI. MPECKU UIH EEC, KbACTO BCC MO-KATCTOPHUYIHO HESACHA CTaBa pa3JjinKaTa

MEXJy TPAJULMOHHOTO €]1. IPEHACSHE U eJ1. Pa3Npe/iesIeHHe.

Crnen HampaBeHUTE U3CNEABAHUS U U3UYHMCICHUS 32 3UMHHAT IIEPUOA HAa €KCIUIOATaIUsl MOXKe
Jla HallpaBUM CIIeTHUTE U3BOJU:

1. 3a ma onTMMH3HMpaMe eNeKTpHuYecKaTa Mpexa U Aa JOBEAEM A0 NKOHOMHUYEH PEeXUM
Ha paboTa, € HEOOXOIUMO /1a BKJIIOYMM aBTOMAaTHKa, KOSTO Ja CJIeIU KaKTO HaTOBapBaHETO Ha
TpaHC(OpMATOPUTE, Taka M HAINPEKEHUETO B OTHAJIEYeHW TOUKM OT Tpadonocrra. Koraro
MOIIIHOCTTa HapacTHE HaJ HOMHHAJIHATa, Jla Ce WBBPIIM aBTOMATHYHO IPEBKIIOYBAHE Ha
JIOTI'BJIHUTENTHY T€HEPATOPHU MOIIHOCTH.

2. Ot HampaBeHHUTE U3MEPBAHUS Mpe3 3UMHUAT nepuos 3a 10 1HEeBeH CpPOK Ha U3CJIECABAHE
Ha JBaTa paiioHa Ha Tp. IIIOBIUB HU ce MpeaocTaBs U Apyra Bb3MOXHOCT 32 ONTHUMHU3HMpaHE
paboTara Ha Mpexara HHCKO HampeXeHHe. A ToBa ro HOTBbpkJaBa Tab.l u Tabm.2 / kosTo
MOpaj¥ OTPaHWYEHHUAT OOEM He € IOMecTeHa B JIOKJajga/, € Ja IOJMEHHUM MOIIHOCTTa Ha
TpaHcopmaropuTe ¢ mo-mainka. Toraa ¢ 30% 1e ce HamMaJsT 3aryOuTe Ha eJ1.eHEeprHsl.
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KIIACUDPUKALUA U TPUJITOKEHUE HA
TEPMO®OTOBOJTAUYHMU (PV/T) CACTEMMU 3A BUTOBO U
NHAYCTPUAJIHO NPUJIIOKEHHUE
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CLASSIFICATION AND APPLICATION OF PHOTOVOLTAIC/THERMAL (PV/T) SYSTEMS FOR

DOMESTIC AND INDUSTRIAL USE

Stefan Nedev', Tsvetanka Mihaylova', Anastas Stoyanov>
"University of Plovdiv, 24 Tzar Asen St., 4000 Plovdiv, Bulgaria
’Department of Mechanics, Technical University of Sofia - Branch Plovdiyv,
25 Tsanko Diustabanov St., 4000 Plovdiv, Bulgaria

Abstract. Classification of the main types of photovoltaic/thermal (PV/T) co-generation
solar systems for meeting the needs of electrical and thermal energy to households and industrial

consumers is made. The main schemes and approaches to their construction are discussed.
Development of different types of cogeneration PV/T systems and the results of research conducted
by the authors are presented.

1. YBoa

CucreMuTe U KOMIOHEHTHUTE 32 IpeoOpa3yBaHe Ha CIIBHUEBA €HEPIHsl HAMUPAT IPHIIOKESHHS
He caMo B OWTa, HO M B Pa3IM4YHU NMPOMHILUICHH IPOLECH, KBIETO ce SBSIBAT JOCTAaBYMK HA
€JIEKTPUYECTBO U TOIUTHHA [6,7]. 3a HamMasIBaHe U3TIOJI3BaHETO Ha KOHBEHITMOHAIHUTE CHEPTHITHN
W3TOYHHUIM € TOAXO/IIO Ja UMa MHTETPUPAHU B COJIApHATA CHCTeMa CHEPTrHiHH aKyMyJIaTOPH.
Wnrepec npencrapisBa akyMyJIUPaHETO Ha TOIUIMHHA €HEPrHs Ype3 M3IIOJI3BaHEe Ha TOILIMHHU
SHEPTUIHU aKyMyJIaTOpH, TO3BOJISBAILIY CUCTeMara Ja (YHKIHOHHPA B IEPHOAN C HUCKHM HUBA Ha
coJlapHa pajuauus ¥ npe3 HoITa. TOINTMHHHUTE aKyMyJIaTOpH MOTaT Ja ChXpaHsABaT TOIUTMHATA
oy popMara Ha YyBCTBUTENHA (SIBHA) MK JIATEHTHA (CKpUTA) TOTUIMHA.

[ToBedyeTo mpakTHUeCKH pa3pabOTKM Ha JIATCHTHH TOIUIMHHU aKyMyJaTOpH CbXpaHSIBaT
SHEeprusTa KakTo 1oj Gopmara Ha JaTeHTHA, Taka U Ha YyBCTBUTEIHA TOIUIMHA.
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2. ChbIIMHCKA YaCT

PV/T conapuuTe KOTeHEpallMOHHN CUCTEMH MOTAT J1a Ce KJIIACH(PHUINPAT KaTo:

I. Knacuuecka — mpeacTaBisiBa pa3BUTHE Ha KJIACHYECKUTE TOIUIMHHHU KOJICKTOPHH H
€JIEKTPOTCHEPAINOHHY (DOTOBONTANYHU CHUCTEMH, KaTO OOMKHOBEHO NPECTaBIABA OOCTNHEHHE
Ha aBeTe cucreMu. ToBa 00eMHIBaHE MOXKE Ha Obe:

»  (DYHKIMOHAJHO — IIPH HETO COJIAPHHU KOJIEKTOPH OT INIOCHK WJIM BaKyyMHO-TPBOEH THII
ce obenunsiBat ¢ PV comapHu manenu, 6a3upanu Hail-4ecTo Ha CHIIMIIMEBH MOHOKPHUCTAIHU UIIH
NOJUMKpUCTaIHU PV Kknetku.

»  KOHCTPYKTHBHO — IIPH HETO Ce Ch3/1aBa 00Ia KOHCTPYKIHS HAa KOTEHEPALOHHO COJIApHO
PV/T yctpoiicTBO, HHTETpHpaHO B CHCTEMATA.

CxemMa Ha TOIUIMHHAaTa dYacT Ha comapHa PV/T koreHepannoHHa TOIUTMHHA CHCTEMAa,
MpeaHa3HaueHa 3a MPOMHUIUICHO NPHIIOKEeHHE € mokazaHa Ha ¢wur.l [7]. TakaBa cuctema e
MOAXOSIIIA 32 TOMydaBaHe Ha TOIUIA BOJA 33 HUCKOTEMIIEPATYPHHU NMPOMUIIIEHH MPUIIOKCHUS,
KaTo XpaHUTEITHO-BKyCOBaTa M TEKCTHIHATa npomunuieHoct [7]. Cucremara ce cberon ot PV/T

TPUNBLTEH BEHTUN

Aonen- | topap
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@ue. 1 Cxema Ha MONAUHHAMNA HACT HA UHOYCIPUATHO NPUTLONHCUMA CONAPHA
KoceHepayuonna cucmema [7]

COJIApHU TaHENM, LMPKYJIalHOHHA IIOMIIa 3a TOIUIOHOCHTENII W TOIUIMHEH €HEprheH
akymynarop. OCBeH TAX B CHCTeMara ca BKIIIOYEHH: JATYMLM 32 M3MEpBaHE W KOHTPOJI, KaKTO
W TIpe/Ia3eH M3IyCKaTeJeH KiamaH, 33/IeiCTBall] ce NMpH HaJlBUILIaBaHEe TEMIIepaTypa 3a KOSTO
e Oui npenBapurenHo HacTpoeH. CucreMara € MpOTOYEH THII, KOETO € IPEAUMCTBO, Thil KaTo B
TOIUIMHHUS aKyMyJIaTop ce MOJIbpiKa M0-HUCKa TEMIIepaTypa, KOeTO MOBUILaBa e(heKTHBHOCTTA
Ha PV/T comapHute naHesu mnpu mnoiydaBaHe Ha TOIUIMHA. OpHEHTUPOBBYHH INAapaMeTpH Ha
Ta3u collapHa CUCTEMa, NPWIOKHMAa B CPEJHO 110 TOJIEMHHA NPENNpPUSITHE OT XPaHUTEIHO-
BKyCOBaTa MPOMHUIIICHOCT ca: CpeHa KoHCyManus Ha moArpsita Boga ot 1000 I/h ¢ Temmeparypa
mexay 60°C u 80°C. B PV/T nanena ca n3non3Banu nocienosareano PV xnetku ot amopden,
MOHOKPHCTAJICH U MOJMKpHCTalleH cuiuuuii. [1pu n3nonssane Ha PV KieTkn 0T MOHOKpHCTaJIEH
W TONUKPHUCTANICH CWIMIMN CUCTeMara MMa e(pEKTHBHOCT TpU elekTporeHepanus 14,57%
n tomuHHa edektuBHOCT 48,4%. Ilpnm m3mon3Bane Ha PV xmetku or amopdeH cummimii
e(eKTUBHOCTTA NpH enekTporeHepauus e 4,85%, a TomHHaTa epeKTHBHOCT Ha cUCTeMara e
52,93%.

1. Konyewmpamopna — cbabpxa uHTerprpann PV/T kxoreHepallMOHHHM YCTPOWCTBA OT
KOHIIEHTpaTopeH Tul. XapakTepu3upa ce ¢ BHCOKAa 00ma e(peKTUBHOCT MNOpaau HajJH4yHe
Ha KOHLIEHTpaTopu. Bb3MoxHO € na Obie cHableHa che ciefsina CIBHIETO cucrema. TakaBa
KOTCHEpAllMOHHA COJIapHa CHUCTeMa ¢ KoHIeHTparopeH tun PV/T ycrpolicTBa € pa3paboreHa
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n m3cnensana ot Al-Alili et al. [1]. Cucremara e nokaszana Ha ¢ur.2. Ts ce cberon ot: PV/T
YCTPOMCTBA; TOIUIMHEH SHEPTUEeH aKyMyJaTtop; eleKTpudeckd akymynatop; DC-AC uHBepTOp;
YCTPOMCTBO 3a 3apekIaHEe Ha CNCKTPUYCCKUTE aKyMyJIaTOpH; YIpaBIsBAIld KOHTpoJiepu. B
cucTeMara e MpeIBH/ICH U eINEeKTPHYSCKH HarpeBares 3a rapaHTUpaHe Ha JOCTaThbuHa TOIUIMHHA

CHEPIryud KbM KOHCyMaropa.
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BaTepun }_
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. ‘eneKTpU4ECKa eHeprus

perynatop
DC/AC wHBepTOp
nony4eHa TonnuHa [ enekTpu- |
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Que.2 Cxema Ha konyenmpamopHu PVT kocenepayuonna conapna cucmema na Al-Alili et

al. [1]

1. Tonmunno-mpvbna — cvabpxka PV/T KoreHepallMOHHO COJApHO YCTPOKMCTBO, B
YHUATO KOHCTPYKIIMSI CE€ M3IOJI3BAT TOIUIMHHU TphOU. TakaBa cxema Ha PV/T comapha cucrema
paspaborena ot Gang et al. e noka3ana Ha ¢ur.3. Ts ce cbCTOU OT: TOIUTMHEH aKyMYyJaTop,

cTyaeHa
BoAa L *‘ -
TONNMHEH ®
aKymynaTtop 2001
LMPKYNaunoHHa T
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u3xoA 3a
Teon 2 akymynaTopu
Boaa
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@ue.3 Cxema na PV/T conapua koeenepayuonna cucmema ¢ moniuHHu mpoou
na Gang et al. [4]
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nUpKynanuoHHa momma u a8a PV/T manena ¢ tormmeaau TpuOM [4]. [IBata PV/T manena ca
Pa3MoNIOXKEH! YCIOPEAHO, KaTo ca CBbP3aHM B TOIUIMHHATA CUCTEMA M €JIEKTpUUYecKaTa MPexa.
upkynanonHara momIiia OCUrypsiBa JIBH)KEHHETO Ha Bojata Mexay PV/T nanenu v TOTTMHHUS
akymyinarop ¢ o6em 200 1. PV/T nanenure ca ¢ o6ima mwiorr 1.934 m?, a PV kietkure umar ooiia
oy 1,11 m?.

IV. Cmpoumenno-unmeepupana — cbabpka UHTETPHPAHW B KOHCTPYKTHBHHUTE €JIEMEHTH
Ha crpaaute PV/T xoreHepauoHHM coiapHH ycTpoiictBa. CbBpeMeHHOTO pa3Buthe Ha PV/T
KOreHEepalMHHNTE COJIapHU CHCTEMH JOBeJe J0 pa3padOTBaHETO HAa MHTETPUPAHM PEIICHHUS B
Ppa3uYHYU CTPONTEIHHU €JIEMEHTH Ha CTpajuTe u momenienusita. Takasa PV/T cucrema npemoxena
or Davidsson et al. e mokazana Ha ¢ur4 [3]. PV/T nanena e uHTErpupaH B KOHCTPYKIUSATA Ha
T.Hap. “cipHUEB npo3opel”’. Taka capHUEBHs Tpo3opel npeacrasnsiBa camus PV/T manen. Toit
€ CBBbp3aH C TOIUIMHEH SHEprHeH akymynarop ¢ odeM 620 1, ceXxpaHsBall TOIUIMHHATA €HEPTHS
nox Qopmara Ha UYYBCTBHTENIHa TOIUIMHA. B cucremara e cBbp3aH IOMOILIEH HarpesaTed,
Mpe/ICTaByIsIBalll HejieTHa ropenika ¢ MommHocT 9 kW. CBbp3aHuTe akymyaaTtopHU Oarepuu ca
nocrarbueH KamamureT oT 10,6 kWh 3a na rapanrtupar, ye HiIMa aa uMa 3aryOu Ha npou3BesieHa
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@ue.4 Cxema Ha cepaono unmeepupana PV/T conapna cucmema na Davidsson et al. [3]

V. Tepmonomnena — cwvubpxa ocBeH PV/T KoreHepallMOHHO COJNapHO YCTPOWCTBO H
tepmoniomna. Criopes; HadyMHa Ha OOeMHSIBaHE HA €JIEMEHTUTE Ha TEPMOIIOMIIaTa U COJapHOTO
eHepronpeodpas3yBalio yCTpOHCTBO MOTaT ChIIO JIa CE pa3ielisT Ha!

»  (QyHKIHOHAITHO 0OEINHEHH;

»  KOHCTPYKTHBHO OOCHHCHHU;
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Ha ¢wur5 e nokasana paspaborena u nzcinensana PV/T TepMornoMneHa conapHa cucrema ¢
Moaudunupan PV/T nmaHen upe3 nHTErprpane KbM HETO Ha W3MApUTEN, TPEACTAaBIISBALL EIEMEHT
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1 =
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Que.5 Cxema na PV/T conapna mepmonomnena cucmema [5]

oT TepmonioMnara [5]. Pesyararture ot uscneaBaHusATa MOKa3Bart, 4e MpeJIokKeHaTa cojlapHa
cucTeMa e o0OeliaBania 3a Mojy4aBaHe KakTo Ha eJIEKTPHUYECTBO, TaKa M 3a 3aTOIUISIHE Ha BOJA.
ExcnepuMmeHTUTE NPOBEACHH Ipe3 JSATOTO C TOMJIOHOCHTEN BOAA MOKAa3BaT, ye MpeJIokKeHaTa
cucremMa c ButtoueH B Hest PV/T nmanen noctura koedurent Ha Tpanchopmarys 7%. TorumHHaara
e(eKTUBHOCT € ¢ 6% I0-BUCOKa, a €(EeKTUBHOCTTA NpU eleKTporeHepanus Ha PV momyna
e mosunreHa ¢ 2%. Cucrema e(eKTHBHO T€HEpHpa KaKTO EJIEKTPUYECTBO, Taka W OCHUTypsBa
oromienue Ha 150 1 Boga go 50°C.

V1. Kombunupana conapua-eeomepmonomnena — cbabpxa ocsed PV/T xorenepaluoHHH
COJIApHU YCTpPOMCTBA, TOIUIOOOMEHHHWIIM, TOIUIMHHH AaKyMyJlIaTOpd M JPYTH H3TPaKAalln
cucTeMara KOMIIOHEHTH M €JIeMEHTH, KOMTO Ca MOCTaBeHH WJIM MOHTHPAHHU B CHOPBHKEHUS U
yCTpOMCTBa, HAMHPAIIY C€ Ha ONpe/elieHa IbJI00YNHA B 3eMHATa IOBBPXHOCT [2].

3. Pesyararu

B paspaborkara e HanpaBeHa kiacu(ukanus Ha ocHoBHUTE BuoBe PV/T korenepamoHHN
COJIApHU CHCTEMH, pa3paboTeHH OT pa3iudHu aBTOpH. OCHOBHO BHHMAaHHME € OT/AEJIEHO Ha
TIpUJIaraHeTo Ha eHepronpeodpasyBaluTe yCTPOMCTBA OT MAaHEJIeH THIIL.

4. 3akia0YeHue
EnepromnpeoOpa3syBariure yCTpoicTBa OT MAHEICH THI UMAT CJICAHUTE MPESTUMCTBA!
MO-HUCKA MPOU3BOJICTBEHA CEOCCTOMHOCT HA CIMHUIIA TCHEPUPAHA B TAX CHEPTHUS;

» H3M0JI3BaHE HA €BTHHU U JIOCTHITHU Marepual,

» JIeCHA M €BTHHA MOIPHKKA U TBIBI EKCIIOATAIIMOHEH CPOK;

» Bucoka o0ma epeKTUBHOCT MpH eHeprompeoOpa3yBaHe Ha CIIbHYEBATa EHEPTHs,
nmocrturaiia g0 87%;

» yBenuuaBaHe €(DEKTMBHOCTTA HA WM3MOA3BAHUTE B TaKMBa KOHCTPYKIUU PV kiertkw,
BCJICJICTBHC HAaMaIIIBaHC HETAaTUBHUTE MMOCIICIWIM, MPEAU3BUKAHN OT MOBUINABAHE HA TAXHATA
TeMIeparypa;

Baarogapnocrn:
Ilposedenume uzcnedsanus ca punancupanu no docosop HU13-dD-003 om ¢hono “Hayunu
uzcneosanus kom I1Y " Iaucuii Xunenoapcku”.

83



JIMTEPATYPA

1. Al-Alili,A., Y.Hwang, R.Radermacher, 1.Kubo, A high efficiency solar air conditioner
using concentrating photovoltaic/thermal collectors, Applied Energy, 2012 (93), 138-147.

2. Bakker, M., H.Zondag, M.Elswijk, K.Strootman, M.Jong, Performance and costs of a
roof-sized PV/Thermal array combined with a ground coupled heat pump, Solar Energy, 2005
(78), 331-339.

3. Davidsson, H., B.Perers, B.Karlsson, System analysis of a multifunctional PV/T hybrid
solar window, Solar Energy, 2012 (86), 903-910.

4. Gang, P., F.Huide, Z.Huijuan, J.Jie, Performance study and parametric analysis of a novel
heat pipe PV/T system, Energy, 2012 (37), 384-395.

5. Guoying, X., S.Deng, X.Zhang, L.Yang, Y.Zhang, Simulation of a photovoltaic/thermal
heat pump system having modified collector/evaporator., Solar Energy, 2009 (83), 1967-1976.

6.Kalogirou, S., Solar thermal collectors and applications, Progress in Energy and Combustion
Science, (2004 (30), 231-295.

7. Kalogirou, S., The potential of solar industrial process heat applications., Applied Energy,
2003 (76), 337-361.

84



Hayunu TpynoBe Ha Cb1o3a Ha yueHute B bbarapusi—ILiosaus. Cepusi B. Texuuka u TexHo10ruu
ToM XI., Cb103 Ha yyenure, cecusi 30-31 oxromBpu 2013. Scientific research of the Union of Scientists
in Bulgaria-Plovdiv, series C. Technics and Technologies, Vol.XI., Union of Scientists, ISSN 1311- 9419,
Session 30-31 oktober 2013.

MNEPCIHEKTUBHU IPEJ] U3I'PA’KJAHETO HA
KOT'EHEPAIIUOHHU COJIAPHU CUCTEMHU C BUTOBO 1
NHAYCTPUAJIHO INPUJIIOKEHUE YPE3 U3ITOJI3BAHE HA
TEPMO®OTOBOJITAUYHMU (PV/T) HAHEJIM B TAX

Credan Henen', liBeranka MuxaiinioBa', AHacrac CTosiHOB?
'TlnoBauBcku yHuBepcuret “Ilancuii Xunenpapcku”, yiu.”Lap Acen”Ne24

’Texunuecku ynuepcuter Codus, pumman [lnopaus, yi.”llanko
JlrocradanoB” Ne25

PROSPECTS FOR DEVELOPMENT OF SOLAR COGENERATION
SYSTEMS FOR DOMESTIC AND INDUSTRIAL APPLICATIONS
USING OF PHOTOVOLTAIC/THERMAL (PV/T) FLAT PLATE
COLLECTORS IN THEM

Stefan Nedev', Tsvetanka Mihaylova', Anastas Stoyanov*
"University of Plovdiv, 24 Tzar Asen St., 4000 Plovdiv, Bulgaria

’Department of Mechanics, Technical University of Sofia - Branch Plovdiv,
25 Tsanko Diustabanov St., 4000 Plovdiv, Bulgaria

Abstract. Discussed the advantages of practical application an co-generation solar systems
using PV/T (photovoltaic/thermal) solar collectors for meeting the needs of electrical and thermal

energy to domestic and industrial users. Their advantages compared to PV/T solar systems that

do not use hybrid flat plate PV/T collectors or PV/T collectors of other types are indicated. Below
are the current trends in the development of PV/T systems in domestic and industrial applications.

1. YBon

TenneHuusATa 3a TpailHO HapacTBaHE IICHUTE HA CHEPrOHOCUTEIHTE M OCOOCHO Ha
TpaAULMOHHNTE TOPUBA HACOYM BHUMAHHUETO Ha TPOCKTAHTH, KOHCTPYKTOPH U IMOTPEOUTENH KbM
U3MONI3BaHe Ha Bh30OHOBsieMuTe eHepruiiHu nzroununu (BEW) 3a 3amoBonsiBane eHepruiiHuTe
HYXIIM Ha OUTOBHM M MHIYCTpUAIHM 1moTpeouTenu. [lepcriekTBeH NOoIXoA 3a 3a70BOJIsIBAaHE Ha
TE3U MOTPEOHOCTH € Ype3 U3MOJI3BaHe Majaniara BbpXy 3eMHaTa OBbPXHOCT CTbHUEBA CHEPTHSL.
Yecro 3a mpeoOpa3yBaHETO Ha CIIbHYEBA €HEPIHs B €JIEKTPUIECTBO C€ U3I0JI3BAT (POTOBONTANYHU
(PV) knerkn.
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VYeuneHo ce paboTH W BBPXY MNPEOAOJSIBAHE HA HSAKOM HEXelNaHH e(eKTH, HalphMep
HaMaJsiBaHe e()eKTUBHOCTTA Ha PV KileTKHTe ¢ HapacTBaHe Ha TEMIIEpaTypara uM.

Ha ¢url ca nokazaHu BpB3KUTE MEXIY pPazIMYHUTE COJApHU EHEepronpeodpasyBaliu
TexHosioruu [3].

J PV knetkn 5 | EneKTpn-
J " uecteo
Crnhuesa |
eHeprus 4 PVitonnuua
“.| CnbHuesa
i > Tonnuua

Que. 1 Bpv3sku medcoy paznuynume conapuu eHepeonpeodpasysauu mexronozuu [3]

2. CbIIMHCKA YacT

Cxema Ha PV/T xoreHepammoHHa cojlapHa TEPMOIIOMIICHA KIMMAaTH3Upalla CHCTeMa e
paspaborena ot Fang et al. u e mokaszana Ha ¢ur.2 [2]. Cuctemara UMa 8bmpeuiHo U 6bHUHO
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@ue.2 Cxema na PV/T kozenepayuonna conapia mepmonomnena Kiumamusupawid
cucmema Ha Fang et al. [2]

TSAI0. BuHwnomo msino ce cheTou oT: Komnpecop — 1; PV/T nmanen ¢ nHTErpupan u3napuresn
— 2; TOIUIOOOMEHHUK — 4; ApocCenHpani BeHTHI — 6; eNeKTpOMarHuTHU BeHTwin — 8, 11-15;
€JIEKTPOMAarHUTEH YETHPHITBTCH BEHTWI — 9; TOIIMHEH EHEPrHEeH aKyMyJlaTrop, ChXpPaHSBaIll
eHeprusara nox (opmara Ha gyBcTBHUTEeNHA TomwmHA — 10; xuapodopua mommna — 17; DC-AC
nHBepTop — 18;

Bvmpewnomo msno ce CbCTOM OT: TOIUIOOOMEHHHMK — 3; IpoceiHa Kiama — 5;
€JIeKTPOMAarHUTHU BeHTWIH — 7 U 16;

Ha cxemara ca o3nauenu ¢ T, P u F choTBeTHO nmaruminute 3a Temreparypa, HajlsraHe d
MOTOK.

B ,,oximamutencH pexxuMm” cuctemara paboTH KaTo ca OTBOPCHH JICKTPOMArHUTHH BEHTHITH
7,13 u 15, a yeTUpUIbTHUS EIEKTPOMArHUTEH BEHTWI € B MO3ULIKA Ha oxiaxaaHe. [locokara Ha

86



XJIaJUJIHUA arcHT € TakKaBa, 4 HpeMHHaBaﬁKVI pe3 BbTPCIIHUA TOILJIOOOMEHHHUK C€ usnapssa
U OTHEMa TOILIMHA OT OXJIAXKJIaHOTO ITOMCHICHUC. CJ'IC,Z[ TOBa TOU IMpeMHUHaBa Mpe3 KOMIIpecopa
KBACTO CC€ CI'bCTsABA, TEMIICpATypaTa MY CC IMOBHUIIIABa U YpeE3 TOIIOOOMEHHUKA B TOILIMHHHMS
AKyMyJlaTOp OTAaBa TOIJIMHA Ha BOAATa. Koraro TeMIIEpaTypara i JOCTUTHE KCJIaHaTa CTOﬁHOCT,
CJICKTPOMArHUTHUAT BEHTUJIT 13 ce 3aTBaps, a €€ OTBAps CJICKTPOMATHUTHUAT BEHTUIT 14. Torasa
XJIAAWIIHUAT areHT OT KOMIIpECcopa AUPCKTHO BJIM3a B TOIJIOOOMEHHHMKA Ha BBHIIHOTO TSIO U
OTJaBa TOIUIMHA B OKOJIHaTa Cpela. Tommara BOJa OT TOIUVIMHHUA aKyMYJIaToOp C€ IoJdaBa KbM
KOHCYyMaropa 4pe3 xnz[pO(l)opHa oMria 3a NoAABbPIKAHE HA HeO6XOI[I/IMOTO HaJIsAraHe.

B ,.,pexnm Ha PV/T UK b eJIeKTpOMarHUTHTE BEHTIUN 8 1 13 ca OTBOPSHU M Y THPHITBTHUAT
€JICKTPOMAarHUTeH BEHTWII € B MO3UIMA Ha oxjaxkaaHe Ha PV/T moxmyna upes3 nmpemuHaBaHe Ha
XJIIMTHHS areHT Tpe3 M3MapUTeNs, MOHTHPAH B CHINUS MOIYJ. XJIQAWIHUAT areHT ce h3lapsBa
n otHema TorHA oT PV/T manena. Ilo To3n Haumn oxnaxna PV knerkure B Hero. C ToBa ce
nopoOpsBa TAXHaTa €(PEeKTUBHOCT IpU eyeKTporeHepanus. Ciiex TOBa XJIAWIHUSAT arcHT Ce
CT'BCTSIBA OT KOMIIpECOpa, ITOBHIIABA TeMIIepaTypaTa CM M IpeMHHaBa Npe3 TOIUNIOOMEHHHKa B
TOIUTMHHUS aKyMYJIaTOp, KbJIETO OTIaBa TOIUTMHA Ha Bofata. [ enepupanoTo ot PV kietkure 8 PV/T
TIIaHeNa eJICKTPHYECTBO Ce IPeodpas3yBa OT MIOCTOSTHEH B IPOMEHJIMB TOK Ype3 BUCOKOE(EKTHBEH
nHBepTop. C HEro ce 3aXpaHBa eIEKTPUUECKH TEPMOIIOMIIaTa B CUCTEMATA UIIH CE aKyMYJHPa, aKO
KBM CHCTEMaTa ca BKIIIOUEHU aKyMYJIaTOpHH OaTepHu.

B ,pexmM Ha eIHOBpEMEHHO OXJaXmaHe Ha mnomemeHnero u PV/T  mukwn”,
EJIEKTPOMAarHUTHUTE BeHTHIH 7, 8, 13 u 15 ca OTBOpEHM W YETHPHUIIBTHHAT €IEKTPOMATHUTCH
BEHTWJI € B MO3UIHS 32 OXJIaXkgaHe. Torasa mpoTHYaT OMMUCAHUTE MO-TOpe Mpoliecu. B To3u pexum
Hansiraneto B PV/T u3napuTernst € mo-BHCOKO OT TOBa BbB BETPEIIHOTO TSUIO. 3aTOBA CE Haslara jaa
ce MIOCTaBU BEHTHUII HA U3X0/1a Ha U3ITAPUTEIIs], KOWTO J]a OCUTypH OallaHca Ha HAJSITAaHUATA MEXKTY
M3MAPUTENS ¥ TOINIOOOMEHHHKA BB BHTPEIIHOTO TSUIO.

B ,,pexuM Ha OTOIUIeHHE” eNeKTPOMAarHUTHUTe BeHTWIM 7,13 m 15 ca oTBopeHH U
YETHPUITBTHUAT €JIEKTPOMAarHUTEH BEHTHJI € B IO3UIMA Ha OTOIUIEHHE. XJIAAWIHHUAT areHT
MpeMrHaBa Mpe3 TOINIOOOMEHHHKA Ha BBHIITHOTO TSUJI0, IPH KOETO MpHEeMa TOIUIMHA OT OKOJIHATa
cpena. Cnenr ToBa B KOMIIPECOpa c€ CI'bCTSIBA, MOBUINIABA TEMIIEpaTypara CH U IIPEMHHABalKU
npe3 TOII00OMEHHHKa 4 B TOIUTMHHUS akymynarop 10 3arpsiBa Bojata B Hero. [Ipu mocturane
HAa )KeJlaHaTa TeMIlepaTypa Ha BoJara B TOIUIMHHHS aKyMyJaTop, eIeKTPOMarHUTHHUAT BeHTHT 13
ce 3aTBaps, a ce OTBaps EJICKTPOMArHUTHHUAT BeHTHI 14. ToraBa XJIaauIHUAT areHT TUPEKTHO
OT KOMIIpecopa MpeMHHaBa Mpe3 TOMI00OMEHHHKAa BbB BBTPEIIHOTO TSUIO M OTIaBa TOILIHHA
Ha BB3/yXa B OTOIUIIEMOTO ITOMEIIEHHE. 3aTOIUITHETO Ha BOjAaTa B TOIUIMHHHUS aKyMymaTop
CTaBa €JMHCTBEHO KOTaTo ca OTBOPEHU €JIEKTPOMArHUTHU BEHTHIH 7,13 u 16 U 4eTUPUITBTHHUAT
€JIEKTPOMAarHUTEH BEHTWJ € B TO3UITUS Ha OTOIUICHHE. B To3m ciydail OTOIICHHETO Ha Bojara B
TOIUIMHHHUS aKyMYJaTop € 3a CMETKa Ha MOJydeHaTa OT OKOJIHAaTa Cpesia TOIUIMHA. XITaIuIHUSAT
areHT MpeMHHaBa Ipe3 TOMI00OMeHHHKa 4, eNeKTPOMAarHUTHHUS BEHTHNI 16 M apocenmmpamins
BEHTWUJI 5, cJIe]] KOETO Mpe3 BBHIIHOTO TSJIO MONThINA TOIUIMHA OT OKOJIHATa Cpefa.

PV/T comapHa—-reorepMornoMiieHa cuteMa ¢ mokasaHa Ha ¢ur3 [1]. Ta3u cucrema e
pa3paborena u u3rpaaeHa B Xonauaus oT Bakker et al., kato ca usnon3sanu PV/T nanenu ¢ miorg
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@ue.3 Cxema na PV/T conapua ceomepmonomnena kocenepayuonna cucmema Ha Bakker et

al. [1]

25 m?. B Hes TOTUTHHHATA €HEPTHS MOTyYeHa OT peobpasyBaHe Ha CITbHUEBATA PAHAIINS CE
0TZaBa Ype3 TOIUIOOOMEHHHUK B 3eMsATa. TOITHHATA TIOJIydeHa Ipe3 JIETHUTE MECEIH ce OTAaBa B
3eMATa, a Ipe3 3UMHHUTE MECEI Ta3H TOIUIMHA CE€ Bh3CTAHOBSABA OT 3€MATA Upe3 M3IMOJI3BaHEe Ha
TEPMOIIOMITA U C€ TT0/IaBa KbM KOHCYMATOPHUTE 3a OTOTJICHHE WJIM TIOATPSIBaHE HA BOJIa. ABTOPUTE
CUMTAT, Y€ CUCTeMaTa € B ChCTOSHUE Ja 3a/I0BOJIM HAITBIHO HYXXIUTE OT TOIUTMHHA CHEPTHs 3a
TUTIMYHO €THO(aMUITHO KIIIUIIE U UMa CIICAHUTE TTPETUMCTBA!

» cpeaHaTa TeMIlepaTypa Ha 3eMsTa Ce MOIIbpiKa MOCTOSHHA, ThU KAaTO TOIIMHATA OT
PV/T nanenute ce U3M0/13Ba 32 Bh3CTAHOBSIBAHETO i,

> npeaoTBpardBa CC HAMAJISIBAHCTO Ha TCMIICPATYPHUTC q)HyKTyaHI/II/I Ha CHCPron3TouHUKa,
C KOCTO C€ rapaHTupa NOCTOAHCH KOC(l)I/IIII/IeHT Ha TpaHC(l)OpMaIII/ISI Ha TCpMOIIOMIIAaTa,

» KOHCyMalUATa Ha EJCKTPOCHEpPIus Ha TePMOIIOMIIATa M LUPKYIALMOHHUTE TIOMITH Ce
MIOKPHBAT OT eJIEeKTpOoeHeprusaTa noiydeHa ot PV/T nanenure;

» edekruBHOCTTA Ha enekTporeHepanus ot PV/T nanenuTe ce yBenuvaBa Mopamu
oxJnaxxaaHeTo Ha PV kieTkuTe npe3 JIETHUTE MeCeLH;

3. Pe3yanraru

KOM61/IHI/IpaHOTO npe06pa3yBaHe Ha CJIbHYCBA CHECPIrUd B CJICKTPUICCTBO U TOIJIMHA,
pcajm3upaHo B 061113. KOHCTPYKIUSA 1aBa ,Z[O6pI/I pe3yiaTari U uMa CJICAHUTEC NpEeANMCTBA:

» TONy4aBaHE Ha CNICKTPUYECKa M TOILUIMHHA CHEePrHs B 001 KOHCTPYKIIHS;
» mnoBwuiIaBaHe eeKTUBHOCTTA HA PV KieTkure;

» HaMajsBaHC WHBECTHUIIMOHHHWTE Pa3XOAM 3a 3aKyllyBaHE Ha CHEPrompeoopasyBalld
YCTPOKNCTBA, MOJIYIEHO OT 00EINHSABAHETO UM B 00IIa KOHCTPYKITHUS;

> HaMalsBaHe pa3xoaa Ha MHCTAJIAIITMOHHA IJIOM] 3a MOoJTy4YaBaHE€ Ha €ANHHIa MOIITHOCT —
CJICKTPHUUCCTBO 1 TOIUIMHA,

» HaMajsBaHe MOHTaXHHUTE Ppa3xoau 3a U3rpaKaHe Ha KOrCHEPAllMOHHUTEC PV/T CUCTEMU,

» HaMassBaHe Ha HEOOXOIMMHUTE MaTepHalld 3a M3rPakKIaHe Ha HOCCINM M HACOYBAIIH
PV/T eneprompeobpasyBamy KOHCTPYKIIUH;

> Ch3aBaHE Ha Bb3MOXKHOCT 3a U3I'PpAXXAaHE Ha €JIEKTPO U TOIIO TEHEPATMOHHN CUCTEMH,
HE3aBHCEIIH OT AOCTHIIA O €IIEKTPOIIPEHOCHATA MPEXKaA,

88



4. 3akaouenue

PaSpa60TBaHCTO Ha KOICHCPALIMOHHUTC PV/T COJIapHU CHUCTEMHU € 3HAYUTCJIHA Kpadka
B Pa3sBUTUCTO HAa TCEXHOJOTHMHUTEC H3IOJI3BAIN BEN. Pa3Butmero Ha Te3u COJIapHU CHUCTECMU
npeacTaBjidiBa CThIIKA B MPAKTUYCCKOTO H3rpaxKJaHe Ha HE3aBUCHMMHU OT KOHBCHIIMOHAJIHUTC
eHeerﬁHn HU3TOYHUIHU CJIICKTPO U TOHJ'II/IHHO-Hp€06pa3yBaHII/I COJIapHU CUCTCMMU.

BaarogapHocru:

IIposedenume uszcnedsanus ca punancuparu no 0oeosop HU13-@D-003 om ¢pono “Hayunu
uscneosanus kom I1Y ’Iaucuii Xunenoapcru”.
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EJHA KHNHEMATHUYHA CXEMA HA I1I3P 3A TOYHHA
3AIBUKBAHUSA HA MOAYJIEH IIPUHITUIT
Jdumurep JAumurpos
Texnuueckn yuusepcuter — Copus, puanan [lnosaus

Pe3rome

CI/IHTGBI/IpaHa € KMHEMaTH4Ha cXema Ha 3b0eH PEAYKTOP OT JABa IMOCJICAOBATCIIHO CBbpP3aHU
Monayia. [TocoueHnn ca HAYMHHUTE 3a IOCTHraHe Ha 0e3XJIaOMHHOCT B 3alCTIBAHETO Ha BCCKHU OT
TAX.

I. BbBenenue

3b0HATE MPENaBKU ca Hal-paslpOCTPAaHEHUTE MEXaHWYHU TPENaBKA B HHIYCTPHUATHOTO HH
cbBpeMue. 3BOHHMTE penykropu — 3P, NWIMHIPHYHM, KOHMYHH, YCPBIYHH, OOMKHOBEHH H
TUTAHETHH ca OOEKTH Ha MacoBO MPOM3BOACTBO B peauia Bojenm (upMu. Bomopekn de ca
TEOPETUYHO T0OPE M3YUCHH U TEXHOJOTHYHO YCBOCHHU, 3b0HUTE MPEJABKH CE€ YCHBBPIICHCTBAT U
pa3BUBAaT aKTMBHO U B MOMEHTa. EKCIUIOaTallMOHHUTE W3UCKBaHMUATa KbM aBTOMAaTH3HpPAHUTE
3aIBIKBAaHHS, KATO TOYHOCT Ha TIO3UIIMOHUPAHE, ObP30ACHCTBHE U AP. ONPEACIAT ¥ CHeHHDUIHH
W3UCKBAHMA U TOAXOIM MpPU KOMIIAHOBaHE Ha 3bOHM MpEeAaBKH 3a TsIX. T'hil KaTO MpEeAaBKUTE 3a
ABTOMAaTH3MPAHUTE 3aJIBUYKBAHUS Ca MO TPUHIIUT PEBEPCUBHU MPEIABKU U paOOTENIN 10 TOBap,
TO M3MCKBAHUATA 33 KMHEMATHYHA TOYHOCT W IUIABHOCT Ha paboTa TpsiOBa Ja ObIAT 3aBHIICHU.
Konctpynparnero Ha momoOHa 360Ha IIpefaBKa € CIIOYKHA MHXKEHEpHA 3aj1ada, KOSTO TIPH TOBa €
HEeTHO3HAUHO pemnma. [IpeaBapureHuTe KWHEMaTHYHH U T€OMETPUYHHU MPECMATaHUS TPsOBa
na BkimouBat [1,2]:

- I/I360p Ha KMHCEMaTH4YHa CXEMa,
- pasnpenciaaae Ha 06HIOTO peaaBaTCJIHO OTHOMICHNUE MCKIY CTCTICHUTE,

- KOHCTPYKTHUBHHU PEIICHNUS 3a MMOBHUIIABAHE Ha TEOMETPUYHATA U KHHEMATUIHA TOYHOCT 110
KPHUTEPHS ,,MbPTHB X0/ HA H3BJIHUTETHOTO 3BEHO.

II. U310:keHne

Kakto e m3BecTHO [4,6] pemoBuTe 3BOHM MpENaBKH C NMPaBH M HAKIOHEHHW 3BOM IPUTEXaBaT
HEOCTIOPHMH NPEJUMCTBA (BUCOK KIII, KOMIAKTHOCT, TEXHOJOTMYHOCT), KOUTO T HajmaraT Karo
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OCHOBHH KHHEMaTHYHH KOH(UIypalMd B CHBPEMEHHOTO peAyKTOpocTpoeHe. B Hacrost
pabota e HampaBeH OMHT (Ce Mpeaiara eIuH MoaX0/1) 32 CHHTE3 Ha KHHEMAaTHIHA CXeMa Ha T(
CUIIOB pENyKTOp, MpeAHa3Ha4deH na paboTu ¢ peBepcupaHe moj ToBap. [Ipu cuHTe3a I
PBHKOBOJIS OT CJICJTHUTE TIPUOPUTETH:

1. MUHIMAaJICH IPUBEACH MBPTHB X0/ Ha H3ITBIHATEITHOTO 3BCHO;

2. KbCa M KOMITAKTHA KHHEMaTHYHa BEPHra,;

3. BHCOK KIIJI;

4. TEXHOJIOTHYHOCT HAa KOHCTPYKI[HSTA.

AKO pasriefaMe eIHa TPHUCTCIICHHA pefoBa 3bOHA MpeJaBKa C MpaBH 3b0M padorema

penyktop (¢ur.1) BEB BCIKO OT TPUTE 3aICTIBAHUS IIIE UMaME Bh3MOXKHOCT 32 BIJIOBU 3aBBPT:
Ha KoJienara, ONpeeeHH OT CTpaHWYHATa XJIaOWHa B 3allelBaHUATA — TOBa ca briuTe g

=2,3,4). Ako c A@Qy4 O3HAUUM MPHUBEICHHUS MBPTHB X0/ KbM H3ITBIHUTEIHOTO 3BEHO IIE UM¢

a 4 1
A(I)M4= A(p4+ i + —'=_= _-E{% fl.z +- 4% f'lzfas. +’“}'fl.z' fg‘ag fz{) {11

ae  lzelzs Qg

dopmyara HEBYCMHCIIECHO MTOKA3Ba, Y€ C HAH-TOJISIM OTHOCHUTENEH ASJI B OOIINS MBPTHB XC
MOCJIeIHATA CTEIEH B mpenaBkara. Ts TpsiOBa Ja ObJe Hal-TOYHO M3paboTeHa W MOHTHpAHA
Haif-roJIsIMO Ipe/iaBaTeHO OTHOILIeHHe — L34 = HEX.

AKO JomycHeM, 4e CTENEHHTE B IpelaBKaTa ca M3MBIHEHH C €QHAKBH YaCTHU IIpeaaBate
OTHOUIEHUSI U ChC 350HH KOJIela C eTHAKBH CTENICHH Ha TOYHOCT, To opmyia (1) nobusa Bua

AQu=E it + 17 4 1) @)

®opmyna (2) mokasBa, ye KaKBUTO M pEaNHH CTOHHOCTH B auamazoHa 1,2 [1i0J9 ma 3ac

YaCTHUTE TPEIAaBaTCIIHA OTHOIICHUS TO, MBPTBHS XOJ CE TCHEpPHpa OCHOBHO B MOCICIHA
MpearocieaHara creneHu — ot 72% mo 99%.

1 2-2 3-3

112 {23 f5-4

@ur.1. Kunemarnina cxema Ha TPUCTENIEHHA 3b0OHA Mpe/iaBKa ¢ 03HAUEHH BINIH HA MBPTHB X(
3aleNBaHUATA
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HamnpaBeHuTe pa3chxkAeHUS BOAAT KbM (popMynupaHe Ha YeTHPHM MPUOPUTETHH KOHCTPYKTHBHH
MIPUHLIUIA TIPH CHHTE3a):

- CTpaHU4YHaTa Xj1a0uHa B 3a0€MBaHETO, KOATO € OCHOBEH U3TOYHUK HA MBPTHB X0 Oa CC 06Hpa B
nmocjeAHuTe JIB€ CTCIICHU Ha IMpeaaBKaTa;

- BBTPEHIHOTO €BOJIBEHTHO 3aleNBaHe C€ IMPEANoYUTa Mpel] BBHIIHOTO MPEABUI Ha
0e3cropHUTE CH MPEAUMCTBA OTHOCHO, KOMITAKTHOCT, KOHTAKTHA SIKOCT, KII. U JIp.;

- TMpeJaBKaTa Ce KOMIIAHOBAa HAa MOJYJeH MPHHIUI KaTo OTBOpPEHa CTPYKTypa (Morar jaa ce
J00ABIT MOJYJIH KbM HU3X0JIa U KbM BX0/1a);

- BCHYKM 3BOHM KOJENa Ce M3NBIHABAT C €IHAKBB MOAYJ] C IEI TEXHOJIOTMYHOCT Ha
KOHCTPYKLHUSATA.

PaspaboTenu ca 1Ba 0a30BM MOJyJla, KOUTO CHBMECTHO 00pa3yBaT JBYCTEIICHHA 3b0HA IpeaaBKa
¢ pernmpyeMa XJaOWHA B 3aIETIBAHETO.

®ur.2 Haprexen pa3pes Ha KOHCTpyKuusTa - b3Pexykrop

Mogyn 1 - M1 (¢ur.2) e 3aMHCICH W M3IBIHEH KaTO OOMKHOBEHA ETHOCTEIICHHA €BOJBEHTHA
3p0Ha MpeAaBKa ¢ HpaBH 3b0M U BHTPENIHO 3alenBaHe. [on3BaT ce BCHYKH MPEAMMCTBA HA
BBTPEIIHOTO U €BOJIBEHTHOTO 3aiernBane [6,5,3]. OcBen ToBa mpejaBkaTa € peryjupyeMa T.e.
TS € TaKka KOHCTPYUPAHa, Y& MEKAYOCCBOTO PA3CTOSHHUE - Ay, MOJXKE JIa CE PEryJInpa B ONPEIeICHU
TPaHUIM, KaKTO B IIPOIIeCa Ha MOHTAaXka, Taka M B Mpolleca Ha eKCIUToATalusITa Ha IpeaaBkaTa. B
M1 perynupaHeTO Ha CTpaHMYHATa XJIaOWHA MEXKIY CHOpPErHaTHTE HEpaOOTHH  EBOJIBEHTHH
npodunm Ha 360HTE ce N3BBPIIBA CTATHYHO UPE3 PEryINpaHe Ha a, U He BOAU JIO ITBJIIHO O0HUpaHe
Ha CTpaHWYHAaTa XJaOMHa 3a BCsIKa ABOWKa 3b0M HAMHPAIIH CE B 3aLlCIICHHE.
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Moayn 2 - M2 mpencraensBa tuaHetHa 2K-H penoBa mpenaBka (mo kiacupukanusata Ha
npo¢.KyapsBiieB) ¢ BXoJ — IMEHTPAIHO KOJIENIO — a W u3xox Bomwioto H, T.e. cThmanoTo e ¢

TpeNaBaTeNHoO OTHOIIEHNE (g x= l+zbfzcz 1+ 987 yg = 5. TpenaBkata M2 e NpoeKTHpaHa

U3IBJIHEHA KaTo ,,0e3xJIa0WHHA“B JBa BapuaHTa. M B 1BaTa ciiydas 3b0HHTE KOJIeha ca ¢ MpaBH
3p0M ¥ 00MpaHeTO Ha XJIabWHATa B 3allEMBAHETO € PEHICHO I10 Taka HapedYeHUs JHHAMHYEH
Meron. M B aBara BapWaHTa Ce M3MOJ3BAT €JIACTUYHM CICMEHTH — MPYXHHH 32 Ja CE IOJIy4H
JIBYKOHTYPHO 3alleliBaHe. B MbpPBUSI BapHAHT 3a CATCIMTHU 3BOHH KOJeEda B PEIAyKTOpa ce
M3I0JI3BaT CABOCHM KOJIejla JlarepyBaHd Ha oO0lla OC CBBbP3aHH IOMEXIY CH C TOPCHOHHA
IIMHAPUYHA BUHTOBA NPYXKHUHA.

@ur.3. CbcTaBHO 360HO KOJIENO C BrpajeHa TOPCUOHHA TPy KUHA

MOMEHTHT, Ch3aBaH OT TOPCHOHHATA HPYXKHMHA, CHIIOBO 3aTBaps KOHTypHATa IBOWIA MEXKIY
HepaborenuTe crperHaTi npodmin Ha 360uTe. [Ipu ToBa € BB3MOXKHO peryiaupaHe Ha MOMEHTa
Ha NpyXuHaTa, ype3 AcdasupaHe Ha 3aIPy>KHO PabOTEIIMTE CATEIUTHU KoJeja C JUCKpETHA
CTBIIKA MO eopManus ot 2—'_", KBJIETO Z;€ OpOs Ha 3b0MTE HA CATEIUTHOTO KOJIEIO.

g

BwB BTOpHs BaprianT M2 mpenaBkara € MPOCKTHPAaHA M M3MBJIHEHA C MPAaBU 30 U YCIOPEIHU
OCH C T.H. €BOJBEHTHO-KOHMYHH 3b0HM Kojena (¢ur.2). [To chirecTBo TOBa ca HIWIMHAPHYHH
3B0HM KOJIeJa ¢ TIPaBH 3b0U C JMHEHHO U3MEHSII Ce KOSQHIMEHT Ha N3MEeCTBaHe (Ha KOPEKIINs)
[0 HaUTKKHATa OC HA BCSAKO KOJIENO. 3a BCSAKO HANPEYHO CEUYCHHUE, MPEeKapaHo Mpe3 KOs Ja €
TOYKA OT HaJUIBKHATA OC Ha 3bOHMTE KOJIella HMaM€e M3MECTEHO 3allelBaHe C €IUH U CBINU BI'bJI
HA 3allCIBaHe - ypaBHeHHe 3 U €HAKBH CTOWHOCTH HAa MEXKIYOCEBOTO Pa3CTOSIHUC - YPaBHEHHE
4.

inve er,, =const (3}

@y, = @y = CONSL “¥)

Tyk obupaHe Ha CTpaHWYHATa XJaOWHA B 3aIleTBAHETO CE€ MOCTHTa OTHOBO Ype3 MPY>KUHH, HO
TakuBa paboTelI Ha HAaTHCK. B KOHKpeTHHUs ciyyail ToBa CTaBa 4pe3 JOUCKOBHU (TapeiayaTH)
MIPY>KUHH, C KOUTO C€ MPUTHCKAT CATEIMTHUTE KOJIeda KbM JIBETE IEHTPATHH KoJiena. JJuckoBuTe
NPY)KHHH ca TMPEANOYECTCHU IMOpagd PeAMiia TEXHU NPEIUMCTBA M Haii-BeYe KOMITAKTHOCT H
BB3MOXKHOCT 32 MOJH(UIIpaHe HA XapaKTePUCTHUKATA M.
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II1. U3Boam u 3akjaroueHnune

1.Ha 6a3arta Ha HampaBeH aHANU3 Ha rpyna (pakTOpH BbPXY KMHEMAaTHYHATA TOYHOCT NPH 35OHH
MPEIaBKH 38 aBTOMATH3HUPAHH 3a[BIKBAaHUs € CHHTE3UpaHa KMHEMaTHYHa cxeMa OT [Ba 6a30BH
MoJyna Ha 6e3XTaONHHN 350HH MTPEIaBKH.

@ur.4. JIBycreneHer Oe3xaaduHeH 360eH pexykrop - M1+M2

2 KunemaTnyHaTa BepHura Ha mpeaaBKaTa MOXKe Jia ce pa3BuBa (HaArpa)xaa) 4ype3 MociaeJ0BaTeTHO
CBBP3BaHE Ha BCEKH OT JBaTa Mojayja — M1 - KbM BXxoja 1 M2 - KbM H3X0/a.

3.ITocturHato e chueTaHo/cMeceHo/ oOupaHe Ha XJlabuHaTa B 3b0HOTO 3aIleNBaHe - CTATHYHO 32
Monyn M1 u nuHaMu4HO 3a MoAyn M2.

Jlutepartypa:

1. Illano6aes E.B., Monaxos 10.C., Crapxxunckuii B.E.”Ontumuzanus oobema
MHOTOCTYHEHYATBIX COOCHBIX CXEM PEeIyKTOpOB IpHOOPOB”

2. Kucener C.C.”Xapakrep pa3npeneieHusi MeXKOCEBBIX paCCTOSIHUHN 3y0UaThIX
OJTHOCTYIEHYATHIX Mepenay”

3. Beiin B.JIL., Kouypa A.E., Ilapes I'.B.”Pacuer MmexaHn4ecKkux CCTEM IPUBOIOB C
3a3opamMu”M.M.1979r.

4. Tlapgpenos E.M.“DnexTpo-MexaHHIECKHE MOITYIIH TOYHOTO prudopocTpoeHus ‘M. M-
Hue,1984r.

5. UBanos,/lumues,3axapues,Panes,l[BeTkoB“CbBpeMEeHHI MEXaHU3MH U €IEMEHTH B
MalIHHOCTpoeHeTo ‘TexHuka,C.1985r.

6. Opios I1.1.“OcHoBbl KOHCTpYyupoBanusa“M.M-nue,1988r.

7. 1. Dumutpos, H. CtpareB M3cnenBane qeopMaliuTe U HaAMpeKEHUsATa PH paboTa Ha
TUTAHETEH PEIYKTOp ¢ HyJieBa xyiabuHa B 360H0TO 3anenBane “HCHTK, 2012

8. TOCT 3057-90 ,, [IPY>KUHbBI TAPEJIBYATBIE*

94



Hayunu TpynoBe Ha Cb1o3a Ha yueHute B bbarapusi—ILiosaus. Cepusi B. Texuuka u TexHo10ruu
ToM XI., Cb103 Ha yyenure, cecusi 30-31 oxromBpu 2013. Scientific research of the Union of Scientists
in Bulgaria-Plovdiv, series C. Technics and Technologies, Vol.XI., Union of Scientists, ISSN 1311- 9419,
Session 30-31 oktober 2013.

Cpasnumenen ananu3 Ha KeA3UCMAWUOHAPHUME PeXHCUMU RPU YRPAGIeHUE HA
oguzameJ 3a NOCMOAHEH MOK C AKMUBHA U ¢ KOHBECHYUOHAHA OpalléepHa
eepuza

pen.nokT.mar.uHx. MBaH TaHeB

TY-Codus, unuain [Tnosaus
Karenpa Enextponuka, 0yi.”Cankt IletepOypr” 61 — IInosaus 4000

e-mail: mastervanio@yahoo.de

Pesrome

B Ta3u craTus ca npeAcTaBeHU U3CIIEABAHUATA HAa UMITYJICHO YIpaBJI€HUE Ha ABUTaTel 3a
TOCTOSIHEH TOK ¢ KOHBEHIIMOHAIICH JIpaliBep M ¢ aKTUBEH JpaiiBep ¢ oOpatHa Bph3ka mo di/dt ¢
xiouoB eneMeHT MOSFET tpansucrop. [lokazana e wu3ciiefBaHata NpUHIMITHA cXeMa Ha
cucremara JapaiiBep - nuraten. [IpeacTaBeHu ca pe3yaTaTd OT eKCIEPHUMEHTATHUTE U3CIIEABAHUS
Ha MPEXOJIHHUTE MPOIIECH MPH BKIIIOYBAHE M W3KJIFOYBAHE HAa MONIHMS TpaH3ucTOp. HampaBeH e
CpaBHHUTEJECH aHanmW3 Ha 3aryoute Ha MomiHOcT. C HW3MOJ3BAHETO HAa TO3M JpalBep NpHU
yIpaBJIeHEe Ha MOIIHU EJEKTPOHHU YCTPOWCTBA IIe ce MOAOOpH TAXHATA EIEKTPOMAarHWUTHA
CBHBMECTHMOCT U L€ C€ HaMaJIsAT 3aryOuTe Ha MOIIHOCT.

KawuoBu naymu: MOSFET Opaiisepu, axmugno ynpasienue, ereKmpoMacHUmMHa
CbEMECmMUMOCH, 3a2y0uU HA MOWHOCH.

1. BnBeaenme

C u3MOJ3BAaHETO HA AaKTUBHHU JpaiiBepHU BEpPUIM 3a YIpPaBICHUE HA MOIIHHU
MOSFET Tpan3ucTopu ce HamajsBaT BpeMeHaTa 3a BKIIOUBAaHE U U3KIIIOUBAHE, a KATO CIEICTBUE
U aKTUBHHUTE 3ary0M Ha eHeprus B KJIIOYOBUTE IpeoOpazoBarenu. C BKIIOYBAHETO Ha oOpaTHa
BpB3Ka 10 MPOM3BOJHATA HAa APEHHOBHS TOK - di/dtf B ApaiiBepuTe 3a yIpaBieHHE, NPH TBHpIA
KOMyTallMsi Cc¢ HamajsBa eyeKTpoMarHuTHaTa wuHTepdepenmus (EMI) m amrmumrynara Ha
HaIpeXEeHUEeTo Ha JApeiiHa MpH U3KII0YBaHe Ha TpaH3ucTopa. C ToBa OTmaga HEOOXOAUMOCTTA OT
BKJIIOUBAHETO HA JOI'BJIHUTENHY 3aliuTHU RC rpynu BbB Bepurara Ha JIpeiiHa. ba3oBara cxema 3a
peanu3anys Ha ApaiBep ¢ oOpaTHa Bpb3Ka IO MPOU3BOIHA HA TOKA € MOKa3aHa Ha ¢ur. 1.

OCHOBHH €JICMEHTH:

rH b oy I'l — renepaTop Ha UMITyJICH
+ | Tp

> [ Y — ycunBaren

- CVY — cymupalio ycTpoicTBo
IE — nparoB enemMeHT
/e I: —e TIP — npeo6pasyBaren [-U
ic Tp — Tpan3ucro
= F p—Tp: P
Ouwr. 1

lNonemuHara Ha Toka BBB BepUraTa Ha copca Ceé U3MepBa U Ce BpbIla KaTO CHIHAN OT
oOpaTHaTa Bpb3Ka Ha BXOJa Ha jApaiiBepa. [1o To3u HaYMH MOXKeE Jla Ce BB3JEHCTBAa HA CKOPOCTTA
Ha U3MEHEHHE Ha APEHHOBUS TOK.
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[NprunaN 3a MIymMa, BB3HUKHAT OT eJIEKTPOMAarHUTHATAa HHTEP(HEPESHITHS IPH TBBP/IE
KOMYTalus Ha KJIIOYOBHTE CJICMEHTH Ca WHIYKTHBHOCTHTE Ha pa3ceilBaHe, KOMTO HAii-4ecTo C:
BKJIFOYCHH TIOCIICIOBATEIHO BBB BEpPHIaTa HAa OCHOBHHS €JIEMEHT W TAPAa3UTHUTE KalallUTeTH
BKIIIOYCHH B Mapajei] Ha MarHUTHUTE ejeMeHTH. ChIIO W M3XOAHHS KamaluTeT Ha MOIHUS
TpaH3ucTOp. B TO3M mOKIIax ca mpeAcTaBeHH W3CIEIBAaHHS C aKTHBEH JpaiiBep ¢ oOpaTHa BPB3K:
10 MPOM3BOHA HAa TOKA B CHJIOBaTa Bepura Ha aBuraten 3a nocrosuex tok (AI1T), [1].
AXTHBHUS JpaiiBep e pa3paboTeH ot kareapa Enekrponnka - TY ¢wnmman [Tnosaus.

2. TIpuHOUN Ha JeficTBHE - ypaBHEHNUsI HA KBAa3HCTAIIMOHAPHMUSI Pe;KUM Ha paGoTa

VYpaBHeHHATa HAa KBA3UCTAI[MOHAPHHS PEKUM HA IABHUTATENS 3a IOCTOSHEH TOK CE MOIydYaT IpH
cnennute pomyckanus: MomHUAT MOSFET TtpaH3ucTop ¢ Oe3nHEpIMOHEH M pabOTH B KIIFOUOB
PEXHM; CBIPOTHBICHHETO Ha TPAH3UCTOpa — R, BBB BKIFOUCHO CHCTOSHHUE M CHIPOTUBICHUETO
Ha auona R,; ca OCTOSIHHH, a B U3KJIFOYCHO CHCTOSHUE M B 0OpaTHa mmocoka Oe3KkpaifHo rojemu,
MarHUTHHAT HOTOK Ha ABHTaTenst @ = const, a IepUOABT Ha KomyTanuure T = //f € 3HaUNTETHO
IIO-MaJTBK OT EJISKTPOMAarHUTHATAa BPEMEKOHCTaHTa Ha MeXaHm3Ma — 7).

IIpu Te3u nonyckaHus NPUHIMIIBT HA IEHCTBUE HA CXEMaTa C€ OIIICBA C ypaBHEHUSATA:

Ilpu BK/II0OYEH TPAH3UCTOP 32 HHTEPBAJIA 0<t<DT =t
(1) U:E+La%+ilrl KBACTO 77 = R, + R,
IIpu M3KJIIOYEH TPAH3UCTOP 32 HHTepPBaJia DT <t<DT+ [;
2) O:E+La%+i2r2 Kprero 1y = R, + 1,

Ipu u3KII04€H TPAH3UCTOP M MO/ 32 HHTepBana DT + ¢, <T
(3) I,=0 u Ry=ow
B nocouenute ypaBHEeHUS: R, € ChIPOTUBICHUETO HA KOTBCHATa HAMOTKA HA JBUTATEIIS,

a L, e uHAyKTUBHOCTTA Ha chlnata HamoTka; Ea-EJIH Ha nBurarens;
i, € TOleMHHATa Ha TOKa, IPOTHYAIIl NIPpe3 KOTBaTa Ha IBUTATES.

Ha ¢wurypa 2 ca moka3zanu: :

-YIpapisiBaliMTe UMITYJICH 32 MOIIHUS TpaH3uctop — Ugs; 4 ~ M
-Toka npe3 koTBaTa Ha JBUTATENs B pEKUM Ha MPEKbCHAT TOK - id; Tt
-Hanpexenuero Ha apeiiHa Ha TpaH3ucropa - Uds. b v

Dur. 2
3. IIpuHnunHa cxema Ha U3cieaBaHaTa cucrema apaiisep - AT

Excnepumenture ca nposenern ¢ uanbyauteneH AT — PIC 8 — 6/2.5- ,,Jlunamo Cnuen”, ipu
yecTota Ha ympaBmsBamute ummyincu 400Hz (nmepuonm Ha komyrtamuute — T = 2.5ms),
KoepUIMEeHT Ha 3ambiBaHe Ha wummylcure — D = 70% u CTOMHOCT Ha 3aXpaHBaIIOTO
HanpexxeHue — 30V. JIBuraTensT € BKJIIOYEH B €JEKTpOMEXaHHMYHAa CHUCTeMa JBUraTtenl —
reHeparop. Ha Bana My e nmpurnoxxer csrpotuButeneH MoMeHT Mc=0.1Nm. Ha ¢urypu 3 u 4 e
IoKa3aHa eJIeKTpu4ecKaTa MIPUHIUITHA CXeMa Ha CBbpP3BaHe U CHUMKA Ha cCHUCTeMaTa JBUraTes —
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o1 51
FROM (= } i PIC §6/2.5

Tetepanogp
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e

@ur. 3

4. PeSyJ’lTaTﬂ OT NMPOBEACHUTE U3CJICABAHUA

Ananusz na pesyimamume npu ynpaeieHue c Koneenyuonanen opaieep - TC 4421.

Ha ¢wurypa 5 ca nokazanu rpadMkuTe Ha TOKa Ipe3
KOTBEHaTa HaMOTKa Ha IBUTATENs i, U3MEPEH BBPXY
TPAaH3UCTOpPa M HampexeHuero Uy Ha MOIIHHSA
TpaH3ucTop. ['oemMruHaTa Ha TOKa € M3MepeHa KaTo maj
OT  HampeXeHHe  BBPXY  PE3HUCTOP,  BKIIOYEH
MOCJISIOBATEHO HA KOTBEHAaTa HAMOTKA ChC CTOMHOCT
— 0.39Q. TIlpm ToBa w3CNEeaBAaHE MaKCHMallHATA
cToifHocT Ha Toka € 1.25A. [Igurarenst pabGotu B
peXuM Ha IpeKbcHAT ToK. PopMara Ha TOKa € ¢ popma
OnH3Ka 10 eKCIIOHEHTa, HO ce HAOMI0AaBaT OCLIUIALHN
Ha TOKA C MMO-BHCOKA YeCTOTa OT YIPaBJIsBAIIATA.

Ha ¢urypa 6 ca mokasanu rpagukure Ha TOKa Ipe3
KOTBEHAaTa HAMOTKA [, Ha JBHUTATeNIsI M3MEPEH BBPXY
TpaH3UCTOpa W HampexeHunero Uy Ha MOILIHUSA
TpaH3uCcTOp. ['0oNeMiHaTa Ha TOKA € U3MEepeHa KaTo Haj
OT  HANPEXKCHHE  BBPXY  PE3UCTOP,  BKIIOYCH
HOCJIC/IOBATEHO Ha KOTBEHaTa HAMOTKA ChC CTOMHOCT
— 0.39Q. TIIpu TOBa wu3CIEABaHE MaKCHMallHAaTa
croiiHocT Ha Toka e 1.33A. JlBurarensar paboTu B
peXUM Ha IHpekbCcHaT Tok. Popmara Ha TOKa €
CKCIIOHCHIIMAJHA, KaTO0 HEe ce HAOMI0IaBaT OCLMIALUN
Ha TOKa C [10-BHCOKA YEeCTOTa OT YIPAaBIIsABAIIATa.

Our. 4

i B

Dur. 6

Cpasnenue na 3azyoume Ha MOWHOCIH RPU GKII0Y6AHE U UZKTIIOYGAHE HA MOWHUS MPAH3UCOD
npu dséama opaiieéepa, noavuenu npu cumvaauuu 6 cpeoa NI Multisim

Ha ¢ur. 7 e nokaszana 3arybara Ha MOIIHOCT IpH
BKJIIOYBaHE HAa TPAH3UCTOpA C JpaiiBepHa cxema
TC 4421. MakcumanHata MOIIHOCT OT/AEIEHa Ha
IpeiHa Ha TpaH3UCTOpa JocTura croiHoct 24W,
IIPY MaKCHMaJHa CTOMHOCT Ha TOKOBHS MMITYJIC
—12A.

Ha ¢ur. 8 e nokasana 3arybara Ha MOLIHOCT IpU
BKJIIOYBAaHE HA TPAaH3UCTOpa C  aKTUBHATA
npaiiBepHa cxema, ¢ oOpartHa Bpb3ka mno di/dt.
MakcuManHaTa MOIIHOCT OT/eeHa Ha ApeliHa Ha
TpaH3ucropa poctura croitHoct 0.772W, mpu
MaKCHMaJlHa C-CT. Ha TOKOBHSI UMIyJsc — 2.22A.
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Our. 7 Owur. 8
Ha ¢ur. 9 e nokazana 3ary0ara Ha MOIIHOCT Ha ¢ur. 10 e nokasana 3arybarta Ha MOIIHOCT
NP U3KITIOYBAHE HA TPAH3KUCTOpA C JpaliBepHa  TPH M3KIIOYBAHE HA TPAH3UCTOPA C AaKTUBHATA
cxema TC 4421. IlpoabKUTETHOCTTA Ha IpaiiBepHa cxema. [IpogbmkuTenHocTTa Ha
npexoanust npouec e 50 ns. npexoAHuss mpouec € 60 ns. MomHocTTa
MorrHOCTTa OTJENIeHa Ha IpeiHa Ha OTJIeJIeHa Ha JIpeliHa Ha TPAaH3WCTOpa HaMallsiBa
TpaH3ucTOpa HamassiBa ot 29W 1o OW, or 23W no OW, mpu u3MeHeHHE Ha TOKa OT
Mpu U3MeHeHne Ha Toka oT 13A mo 0A. 11 5A ma DA

M~ F
®ur. 9 ®@ur. 10

5. 3akiioueHue

HpennomeHaTa U H3CJICABaHa )lpaleepHa cxeMma C 06paTHa BpB3Ka 10 MPOU3BOJHA Ha
TOKa € IMoAXOoJd1Ia 3a YIIPAaBJICHNUC Ha CUJIOBH BEPUTH C AaKTUBHO-UHIAYKTHUBEH TOBAp.
HpaKTI/I‘{eCKOTO MPUJIOKCHUE Ha Ta3u zlpaﬁBepHa cx€Ma me BOAM 10 HOZ[06p$[BaHeTO Ha
CICKTpOMAarouTHata CBBMECTUMOCT MEXAY CHJIOBUTEC CXEMH W CHCTEMHUTE 3a TAXHOTO
yHIpaBJICHUE, a CbIIO TaKa U 10 YyBCTBUTCIIHO HaMaJIIBaHE Ha 33.Fy6I/ITC Ha MOIIHOCT.
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OCHOBHU TEXHUKHU 3A TPUMEPHO MOJIEJIUPAHE
HA OBEKTH B SOLIDWORKS
CHexxaHa ATaHacoBa
YXT-I110oBauB

BASIC TECHNIQUES FOR MODELING THREE-DIMENSIONAL
OBJECTS IN SOLIDWORKS

Snezhana Atanasova
UFT-Plovdiv

Abstract: This work describes the functionality and systemized the basic techniques to create
three-dimensional models of spatial objects according to their specificity in SolidWorks, having
taken various examples of their application.

BbBenenune. TpuMepHOTO MoOJEIHMpaHe € TPOIEeC OT TPUMEpHara KOMIIOThbpHa Ipaduka,
KOWTO mpezicTaBisiBa M3paboTKa Ha MareMaTniecka Mpexa, MpeACTaBisABalla KOMTO M Ja e
TPUU3MEPEH 00EKT MOCPEICTBOM crierranuiupat copryep. [Iponykrst ce Hapuda 3D-mozen. 3D
MOJIEJINTE TPEACTABAT TPUU3MEPHHUTE 00EKTH 4pe3 chOupaHe Ha To4YkH B 3D mpocTpaHCTBOTO,
CBBP3aHHU C PAa3IMYHM TE€OMETPUYHH ENIEMEHTH KaTo JIMHHUH, (GUrypu, nosbpxnoct [3]. [duec
3D mozenuTe ce M3MONI3BAT B IIMPOK CHEKTHP ar oOjacTH: (HUIMOBA WHIYCTPUS, BHICO TeHM
WHTyCTpUS, MEUINHA , apXUTEKTypa, HHXKCHEPEH AU3aiiH, TEOIOTHs U JIp.

HpI/I Cb31aBaHCTO Ha TEXHUYCCKA AOKYMCEHTAlUsA CC H3MOJ3BAT TCXHHUYCCKU CTAHAApPTH,
B KOHUTO Ca OIIPEAC/ICHU IMPAKTUYCCKU CUMBOJIM, HNEPCICKTUBU, MCPHU CAWHULHN, CUCTCMHU
3a HOTAaUHsd, BU3YyaJIHU CTHUJIOBE U YCJIOBUA 3a Oq)OpMJ'ICHI/IG. Bzetn 3a€aHO, TE3M KOHBCHIMH
NpeAcCTaBiIIBaT BU3YaJICH C3UK, KOWTO IIoMara u rapaHTvupa Y€ 4YCpTeika € HCABYCMHUCIICH U
pa36npaeM 3a BCHYKH. VI3roTBSIHETO HAa TEXHHYECKA JAOKYMCHTAlIUsA BKIIFOYUBA H3IOTBAHCTO Ha
YCPTOXKHA, IPOMU3BOACTBCHA U CKCIIOATAlIMOHHA JOKYMCHTAM.

CAM (computer-aided manufacturing) e mocienBam KOMITIOTBPEH IIpoIeEC, Ciel KaTo
Monenute mpoektupanu B CAD ce BeBemar B codryepa Ha CAM, 3a ma ce KOHTpOIHpa
NPOU3BOACTBOTO MM. KaTo ocHOBHaTa Lien e 1a ce ch3/1a/ie mo-0bp3 IPOM3BOACTBEH IPOLIEC, KAKTO
U KOMIIOHEHTH W MHCTPYMEHTaJHA CKUIMPOBKA C MO-TOYHH Pa3MepH IIPH IO-MaJKO OTIIaIbLU
IIPU ¢IHOBPEMEHHO HaMaJIsIBaHe Ha NOTPEOJICHUETO Ha CHEPTUs U PhUCH TPYL.

Iles Ha HACTOSIIIATA CTATHSI € 1A CE CHCTEMATU3HMPaT OCHOBHUTE TEXHUKH 33 MOZICIIMPAHE Ha
Pa3IMYHH 110 CIIOXKHOCT 00eKTH upe3 cuctemara Solidworks ¢ mpuMepu 3a TAIXHOTO NPHUIIOKEHHUE.

3a na ce ch3naze 3D Mozen Ha MPOU3BOIHO MPOCTPaHCTBEHO Tsu10 (00ekT) B CAD cucremara
Solidworks [1, 2] ce n3mon3Bar oTaeIHH ChCTaBHH KOMIIOHEHTH (features), OT KOUTO € U3rPasICHO
Ts710TO. Te3u KOMIIOHEHTH 6I/IBaT JBa BHJa B 3aBUCHMOCT OT HadyWHa, II0 KOHTO ce Cbh3/1aBarT.
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ckuyupanu (shape) n npunoxcenu (operation) (pur.1).

Cruyupanume KomMnonenmu ce IIOCTPOABAT Ha 0a3zaTa Ha MPEIBAPUTEIHO Ch3AafeHa CKULA
ca: nznatuna (boss), u3pes (cut), orsop (hole).

Ipunosicenume KomMnoHenmu, KOUTO C€ Ch3IaBaT TUPEKTHO BBPXY CHIICCTBYBAllld BeEue
reomeTpus ca: 3akpbrienue (fillet), ckocenue (chamfer), yepynka (shell), HakaHsHe Ha JTHnA OT
mopena (Draft), kynonu (Dome), cBoboauu dpopmu (Free form) u np.

Oreop Crocenme
Hapea
3D mozies Ha MPOM3BOITHO MPOCTPAHCTBEHO TsUT0 (00EKT) B
CAD cucremara Solidworks, chcTaBeHO OT OTJIEIHU
KkomroneHTH (features)
OcHORA
Magatuxa

Ilpunodicenume ~— KOMROHEHMU, — KOMTO  Ce

Cruyupanume Komnonenmu ce Ch3/aBaT JMPEKTHO BBPXY ChIIECTBYBAlla BEYe
TNOCTPOSBAT Ha 0asaTa HA NPEABAPHICIHO reomeTpus ca: s3akpsriaenue (fillet), cxocenme
ce3mamena ckuma ca: magaruHa  (boss),

(chamfer), yepynka (shell), KakTo ¥ BB3MOKHCTH 3a
mpe3 (cut), otBop (hole).

HaKJIaHAHE Ha JIMIa OT Moaeia.

dur. 1

Mpu crkuyupanume xomnonenmu (pur. 2) ce MpuOABS TPETO U3MEPEHUEC KBM Ch3NIaICHA
JIByMEpHa CKHUIIa 32 OCHOBA Ha MOCTPOSBAHOTO TSUIO MO CJICIHUTE OCHOBHH HAYUHU:

- . g ‘_\
"“I-- L | A | :"<.\|__
: i ‘\\\:_:’_‘_f

" b
e O
-'I Extruded boss Hole wizard ZG ﬁ
- withdraft

KCTPY3Hs HA

THHKOCTEHHH TeNa
(Extrusion)

My
_ Extruded \‘iw

thin features

Exctpy3ns

(extrusion)

Extruded boss = @ 'i1.. R ﬁ (PR(;TVZIIT;I)

BT
. CKuMpaHu KOMIOHEHTH
(shape features)

Jloptunr
(Loft)

ITrb3rane
(sweep)

Swept boss

Swept cut Lofted cut
Lofted boss

®ur.2 OCHOBHHU TEXHHKH 32 Ch3/1aBaHE Ha CKHIUPAHU KOMITIOHEHTH c¢be Solidworks
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o Excmpysus (extrusion) — TIpeMecTBaHE Ha JBYMEpHa CKHULA [0 HaIpaBJeHHE
MIepHEeHANKYIIPHO Ha paBHHHATAa Ha ckuiupane. Ilocokara M rojleMHHaTa Ha IPEMECTBAHETO
ce ompenens MHTEPaKTUBHO. EKCTpyaupaHusT GUYbp ce KOMOMHHMpa ChC ChIISCTBYBAlaTa
reoMeTpus 4pe3 NpHOaBsSHE WM OTHEMaHe Ha MaTepuajl. Bp3MOXHO € eKCTpyaupaHe B JBETE
MOCOKHM OT paBHMHATA Ha CKHUIIMPaHe, KaTo 3a BCAKa OT TAX CE 3a[aBa Pa3iIMyYeH KPUTEpHUil 3a
JbJDKUHA U AOITBJIHUTEIHH NapaMETpPH.

o Excmpysus (extrusion) Ha TBHKOCTE€HHU Tella — IIPU IPEMECTBaHE Ha JByMEpHA 3aTBOPEHA
WM OTBOPEHA CKHIIA 10 HATIpaBJICHUE TIEPIICHIMKYIIIPHO HA paBHIHATA HA CKUIMPAHE CE Ch3/1aBa
OTBOPEHO WJIH 3aTBOPEHO KYyXO THHKOCTCHHO TSUJIO.

e Pomayusa (revolve) — ¢bopMmupa TPUMEPHO TBBPIO TSUIO Ype3 POTHpaHE Ha paBHUHHA
CKHI[a Ha OIpe/esIeH BI'bJ OKOJIO NPEeaBapUTENIHO 3a4aeHa oc Ha poTaryd. CKuIaTa He MOXe Jia
npecuya octa Ha porauus. Porupanusr Gpuubp ce KOMOMHUPA ChC CBILECTBYBAIATa T€OMETPHS
Yype3 npubaBsHEe WIK OTHEMaHEe Ha MaTepHall.

e [Inw3eane (sweep) 1O TPAaeKTOpPHS— NPEMECTBaHE Ha AByMEpHHs NPO(MI-CKHIA MO
paBHHHHA WM TPOCTPAHCTBEHA TpaekTopus. Tpaekropusta Moxe Ja ObJe OTBOPEHA HIIH
3aTBOpEHa, CAMHUYHA WM ChCTaBHA, HECAMONPECHYAIla Ce JINHUS ¢ HayaJlHA TOYKa B paBHUHATA
Ha npoduia. Karo TpaekTopusi Moxe Jia CITy>KH M ChbBKYITHOCT OT ppO0Be Ha Mozena. [lonyueHust
¢uubp ce KOMOMHHMpA ChC CBHLIECTByBalllaTa I'€OMETPHsl upe3 NpHOaBsHE WM OTHEMaHe Ha
Marepuai.

o Jlogpmune (loft) — cp3naBaHe Ha TsUTO Ha 06azaTa Ha JBa WJIM HOBede Mpoduia, JexKamy B
Pa3IMYHU PaBHHHH, KaTO CAMO ITbPBHAT U MOCICAHUAT PO MOraT 1a ObaaT TOYKa.

OcHoBHUTE npunodxcenu Guuvpu (pur. 3) cmyxar 3a IOM3TpaKJAaHE HA MOJACIHTE Ha
TBBPIUTE TeJla TIOCPENICTBOM OIPE/ICIICHHU Olepallii BIPaJCH! B CHCTEMaTa, KOUTO Ce Ipuiarar
BbPXY M3TPaJICHATA BEYE FCOMETPUS U Ca CIICIHUTE BUJIOBE:

CkoceHune =
(Chamfer) ZX

Yepynka
(Shell)

3akpbIIeHHE
(Fillet)

np"ﬂO)KCHM KOMITOHHECHTH
(Operation features)

Haxknansne Ha mmna Kymom
0T Moziena (Dome)
(Draft)

CaoGoauu Gpopmu Q]

(Free form)

®ur. 3 OcHOBHH TEXHHKH 32 MOCTPOSIBAaHE Ha MPUIIOKEHH KOMITOHEHTH cbe Solidworks
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®  3axpwvenenue (fillet) — npemaxBa OCTpUTE PHOOBE M BHPXOBE OT OOCKTUTE C MOCTOSTHHU U
MPOMEHJIMBU PAJUYCH.

o Ckocenue (chamfer) — octpute ppOOBE CE 3aMECHAT ¢ KOHYCHA IIOBBPXHUHA.

e  Yepynka (shell) — THHKOCTEHHH TeJla ChC 3a/aieHa nebenrHa Ha CTeHaTa Ha 0a3ara Ha
TUTBTEH TBBPJ MOJIEIT.

e  Haxnausne na auya om mooena (Draft) — mpoMsHa Ha HAKJIOHAa Ha CTEHU CIPSMO
3aJa/ieHa CTeHa OT TSUIOTO.

e Kynonu (Dome) — 3aTBapsIIIO TS0 BBPXY PAaBHUHHA MOBBPXHOCT.

o Csoboonu gopmu (Free form) — cBobonHo nedopMmupaHe Ha paBHUHHA MOBBPXHOCT
HaBBH U HaBBTPE.

3akaruenne

B paborara ca onrcaHu 0CHOBHUTE (PYHKIIMOHATHU BH3MOXKHOCTH ¥ €A CHCTeMATH3HPAaHH
TEeXHUKHUTE 32 MOCTPOsIBAaHE Ha OTJCIHUTE KOMIIOHEHTH, OT KOHTO C€ M3TpakIaT TPHUMEPHUTE
MOJICTTH Ha IPOCTPAHCTBEHU 00eKTH criopex TsaxHara cnenuduka B CAD cuctemara SolidWorks,
Karo ca MPUWJIOKESHH NPHMEPH 3 TIXHOTO IIPHIOKEHHE.
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IIJIAHUPAHE U PEAJIN3ALIUA HA TTOJIMTUKA 3A CUT'YPHOCT B
EJEKTPOHHA KATEJIPA

buniasna CroiHoBa

MI'Y “Cs. UBan Puickn” — Codus

Abstract: Network security becomes highly critical as schools deploy network access
to students, teachers, administrators, and other staff; providing connectivity throughout the
organization goes hand in hand with ensuring that confidential data is protected.

Secure Networks capabilities protect information on various levels, limiting student access
to administrative information, limiting teachers’ access to other teachers’ data and preventing
students from hacking into the system.

C HaBJIM3aHeTO HA HOBUTEe HHGOPMANMOHHH TeXHOJIOTHH B HAIIMSA KUBOT ce 04aKBa
o0/1eK4yaBaHe HA YCJIYTHTe IPeJOCTABSHU HA FPAXKIAHUTE BbB BCHYKH cepH, BKIIYUTEHO
u olOpasoBaresqHaTa. Ha mbpBo MscTo B Hamara crpaHa 0e o0bpHATO BHHMAHHE HAa
ch3JaBaHe Ha BHPTYaJHA BPb3Ka MeXKIy M3NBJIHUTENHATA BJACT M TIPaXIAHHTE Ha
Peny6smka Bearapusi. U3non3saHeTo Ha BUPTYaJIHATA Cpefia KATO CPEACTBO 32 00/1eKYaBaHe
U nono0psiBaHe JeHHOCTTa Ha AJMHHHCTPAalMATA U 00y4YeHHeTO BbB Bucmure y4yeOHH
3aBe/leHHS BCe Olle € HOB 32 CTPaHaTa HHU NMpod;aeM. MHOro 4y:XIecTPAHHM YHHBEPCHTETH
NPAKTHKYBAT YCHIENIHO TaKbB BH/J YyNpPaBJeHHEe HA AAMHHHCTPATHBHHMTE CH YCJIYIH,
BPBb3KaTa ChC CTYICHTH M MNpeNnoJaBaTe/id, KAKTO M NpHIaraHe Ha B3aHMOJeHCTBHETO
npenogaBares] — CTyleHT, H3M0J3BANKH IIOMOIITA HA CbBPEMEHHH CPe/ICTBA.

C men edekTHBHOCTTAa Ha TAKbB BHJ YIPABICHWE W YCTAHOBSIBAHE HAa HENPUKOCHOBEH
KOHTaKT MEXIy Ipeajaraiure TakbB BHJ YCIYIHM W TEXHUTE IOTpeOUTENH, ce oOpblla
W3KIIFOYUTEITHO TOJISIMO BHUMaHHME Ha CUTYpPHOCTTA M 3alluTara Ha MHQoOpManusaTa, HaMupaa
ce BbB BUpTyaJiHaTa cpefa. B Tasm obnacT MMa HENPEKbCHATO Pa3BUTHE W YCHBBPIICHCTBAHE
Ha METOIUTE U TeXHOJIOrHnTe H. BakHO € na ce ch3nmane CTpyKTypa B OPraHM3aLMTa, KOSITO J1a
pearupa CBOEBPEMEHHO U aJ€KBaTHO Ha Bb3HUKBAIUTE poodiemu /¢ur. 1/.

Karto wact or mHMImarmBaTa Ha BHCIIMTE y4eOHHW 3aBemeHus B benrapus -“Bupryanen
yHuBepcurer”’, B kKareapa ‘“‘Uuadopmarnka” Ha MI'Y “Cs. UBan Punckun” — Codus 3amodna
pabora o pa3paboTBaHe Ha elxeKTpoHHa kKareapa “HMHdopmarnka”. ChInecTBeHa 9acT OT MPOEKTa
€ OCHTYPSIBAaHETO Ha 3aIlUTeHa HHPOPMAIMOHHA Cpesia 3a aAIMUHNUCTPATUBHATA U 00pa3oBaTeIHa
JIEHOCT Ha KaTeapara.
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Cp31aBaHe Ha
CTPYKTypa,
OTroBapsIIa
3a
CUTYpPHOCTTA

Onpenensine
Ha 00EKTHTE
3a 3aIuTa

A 4

Onpenensine
Ha 3aIUIaXuTe
32 BCHYKH
3alUTCHU
€JIEMEHTH

IIpennpue-

MaHe Ha Jla

MIPEBAHTUBHU
MEpKHU

A 4

IIpennpuema-

HE Ha MEPKH
3a peakuus
npu

Omre
eJIEMCHTH 3a
3amuTa’?

I'oToBO

WHIOUICHTU

®ur.1 [lnanupane 1 peanu3aiiys Ha TOJUTHKA 3a CUTYPHOCT.
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HsuckBanus 3a CUTYPHOTO p€AaBaHC HaA I/IH(l)OpMaIII/IHTa ca:

L4 I/IZ[GHTI/I‘IHOCT —HUJACHTUYHOCTTA CC OTHACA N0 HAKAKBA CXEMa 3a pa3AC/IAHC U UMCHYBAHC,
H3II0JI3BaHa OT CUCTEMATAa 3a OTJIMYaBaHC Ha €AUH HOTpe6I/ITeJ'I WK KOMITIOTBP OT APYT;

e ABTEGHTHYHOCT - TIOJATENAT € TO3W, KOMTO MpeTeHIupa 3a JaJeHa WICHTHYHOCT U
HAaWCTHHA MMa IpaBaTa 3a Ta3H MIACHTUYHOCT / T.e., 4e B JEHCTBUTEIHOCT € TO3H, 3a KOTOTO Ce
TIpeacTaBs/;

o ABTGHTI/I'-IHOCT Ha KOMYHUKAIUUTE — METO/, U3IIOJI3BAH OT MPEKUTEC 3a JOKa3BaHEC, 4€
ChOOILICHHE, 32 KOETO Ce MPEAIoara, ue € M3MPaTeHO OT HAKOTO, HAUCTUHA € U3IPATEeHO OT HEero.
JlokazarencTBoTo € moj ¢popmara Ha IUGPOB MOITHC.

e IlsnocT Ha KOMYyHHUKAI[MUATE — METOJ, JIOKa3Balll 4e JaZeHO ChOOIIEHUE € CHIIOTO U HE €
IIPOMEHSIHO T10 IIBTS CH CJIEA M3IIPAIIaHETO My OT ChpBbpa. M TyK JOKa3aTesICTBOTO YECTO € BbB
BUJI Ha (POBO MOAMKICBAHE;

L4 HOBepI/ITCHHOCT Ha KOMYHUKAIOUUTEC — MCTOA, KOWTO C€ H3I0JI3Ba OT MpPCIKUTE 3a
npeanasBalHe CbAbPKAaHUCTO Ha C’LO6HI€HI/ISITa OT BCUYKHU, OCBCH OT UCTUHCKHA IOJYydaTeI. 3a
eiTa ¢c€ U3No0Jji3Ba KPUIITUPAHE HA JaAHHUTEC;

L4 OTOpI/ISaHI/IH — onpeacist MCXaHn3Ma 3a pelllaBaHe JaJId CUCTEMara Tpﬂ6Ba J1a II0O3BOJIM Ha
JAaleHa UACHTUYHOCT Aa MOJYy4YU JOCTDBII;

e KonpuaeHnuanHoCT - nperaBaHara nHGOpMaIs 1a HE ce MOJCTyIIBa MM IpeaaBa Ha
TpeTH Juia 6e3 3HAaHUETO Ha IPUTEKATEIS 1

L4 HpmHaBaHe — J1a C€ TOKaXXeC, 4€ CBHOOIIICHHETO € H3IPaTCeHO U IMPUECTO.

OcHOBHaTa IIeJ1 Ha €JICKTPOHHATA KaTeJpa € J1a Ce OCUTYpH 3alllUTeHa W HaleKIHA cpena
3a ChxpaHeHHe M 00paboTka Ha WH(OPMAIMITA, CBhp3aHA C YYCOHUTE IIAHOBE, YYCOHUTE
MporpaMH, JaHHU 3a CTYJICHTUTE OT CHeNUATHOCT “KOMIIOTHPHM TEXHOJOTHH B MHXCHEPHATA
JIEWHOCT”’, UCTOPHSI Ha CIIeJIBAHETO UM, KaKTO U Jia C€ YJIECHU B 3HAUMTEJIHA CTENeH JeHHOCTTa
Ha Karenpara. Cucremara, 00paboTBalla HaTMYHATa UHPOPMAITU TPsOBa Ja UMa MHOTO CTPOT
KOHTPOJI Ha JIOCTBIIA IO PECYpPCHUTE CH, KAKTO U MPOBEPKa HA CMUCICHOCTTA, UHTCTPUTETA HA
JTAHHWTE, CHIIO U METOJMKH 32 OTKPUBAHE HA HE3aKOHHO MaHMITYJIMpaHe Ha nqaHHu. HeoOxoaumo
€ Jla ce mojTy4aBa uH(opMarlus, CBbp3aHa ¢ KOHTPOJIA Ha JOCThIIA 10 0a3ara U MbJIHA CTATUCTHKA
3a TOBa KOM, KOra U KaKBa HH(POPMAITUS € BbBEJ, POMEHILT W U3TPWI. JJOCTHIIBT 10 cUCTEMaTa
TpsiOBa a ObJe KIacH(pUIUPaH CIIOpe HY)KIUTE Ha ONPE/IeIICHH MoTpeOuTemnH ( mpernojaBaTely,
CTYIICHTH U JIp. ), T. €. Pa3THMYHUTE MOTPSOUTEITH MOTAT J1a MAHHUITYJIUPAT U T00aBIT HH(OpMAIIUS B
0a3zara TaHHH, CaMO CBbp3aHa C TSIXHATa ICHHOCT, KAKTO U J1a UMAT TOCTHII JI0 CIIPABKH, CBbP3aHH
¢ JIeHOCTTa UM.

BbB BupTyanmHara kareapa 1€ c€ T€HepHpaT aBTOMAaTUYHO JIOKYMEHTH, WUHAWBHIYAHU
win 0000IIEHN CTAaTHCTUKU WM CIPaBKH, OTPA3siBAll PEATHOTO CHCTOSHUEC HA BCEKH CTYICHT
oT criegquanHocT “KOMIIOTbpHU TEXHOJOTHUH B MHXKEHEpHATa JIEHHOCT” MOOTAETHO, KAaKTO U Ha
CBCTOSIHUETO Ha Kareapara Karto 1suio. IIpeagumcTBara Ha TO3M TEXHOJOTHMYEH MOAXOJ 3ajarar
BB3MOKHOCTTA Ja ObJc JOCTUTHATA BCAKAKBAa MHPOPMAIHS C JOCTAaThYHA CUTYPHOCT 3a TOBA, 4
TS He ¢ OWJIa MaHHITYJIHPaHa WK U3ryOeHa.

II'bpBOHaYaIHO ce mpeaBHKIA 0030p HA MHGOPMALUATA, KOATO 111e ce CbXPaHsiBa
1 00padoTBa B paMKUTe HA BUPTYAJIHATA KaTepa, HA[PUMep 3alMCAHU CTYIEHTH
B crenuajaHocTTa “KoMIIOTbPHM TEXHOJIOTUM B MH/KEHepPHAaTa JAeiiHoCT”, yueOHusA
IJIaH, y4eOHHUTe MPOrpamMu, HCTOPHs Ha cTyleHTUTe U Ap. [IpenBuikaa ce YieHoBeTe Ha
KaTe/ipaTa 1a HMAaT AOCTHI /10 BCHYKH CIIPABKHU, 00001eHHs] U aHAJIM3H.

(I)OpMPlpaT €€ HAKOJIKO Irpynu HOTpeﬁl/lTe.ﬂH cnopex nmpasara 3a 10CTbII, KOUTO 111€e
nojay4vaBart. Besika MaHMIyJIallusl HA JaHHUTE 1€ € CBbp3aHa C reHepupaHe Ha JOKYMEHT,
B KOIiTO € OImuCaHo, Koﬁ, KOra 1 KaKkBo € IIPpOMEHUJI UJIN J00aBHJI. I[OKyMeHTl/lTe, CBbpP3aHH
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C JAaHHUTEC B 6a3aTa, HeHOTO ChCTOSTHUE U CUTYPHOCT, MOTaT 1a ﬁ'bllaT nperjiekKaianu oT
JuuaTra, iMal CbOTBCTHUTE MMpaBa, HAIIPUMEP YJICHOBETE Ha KaTeapara.

Heobxonumo e Bcruku (OpMU Ja ce BaTUAU3UPAT, a nHpopMalusaTa aa ¢ kpuntupana. C ren
YCTaHOBSIBAHE HAa aBTCHTUYHOCT OHMXa MOIJIH JIa CE U3IOJI3BAT HAKOU OT CIICHUTE Bh3MOXKHOCTH:

o HOTBLp)KI[CHI/IG Ha perucTpanusaTa Ha HOBAU HOTpe6I/IT€J'II/I Ipe3 CJICKTPOHHA I10111a,

e [IlpoBepka Ha moTpeOuTenckuTe akayHTH. IloTpeOuTenckWTe akayHTH Morar Ia ce
MPOBEpPSBAT Npe3 MOMEHCKN ChPBBPH HWIIN ChbPBBPH 32 HOBUHU (News servers);

e Jlognppikka Ha BBHIIHA 0a3a JaHHM: BCsKa 0a3a JaHHM, KOSATO MMa ITOHE JBE MOJIeTa €
BB3MOKHO J[a C€ M3II0JI3BA 32 IIPOBEPKa Ha MOTPEOUTENHTE;

e EnuH noTpebuTen ce HyX1ae caMo OT €IUH aKayHT 32 BCUYKH PECYPCH, OCBEH TOBa BCEKH
aKayHT MOXe JIa IMa pa3jMdH{ HUBA Ha TOCTBIT;

° AZ[MI/IHI/ICTpaTop”bT MOXE€ J1a KOHTpOJIMpa CbH3JAaBaHCTO Ha y‘Ie6HI/I Marepuain U Ja
Cb3[1aBa MpenoaAaBaTCJICKU aKayHTH.

KoHTposT BEpXY AOCTBIIA TPsIOBa /1a C€ OCBILECTBSABA Ha MPHUHIUIIA Ha TIOTPEOUTEICKUTE
POJIH KaTo BIIM3aHETO BBB BCSIKA CTPAHUIIA CE Pa3pelliaBa, cCaMo ako poJIsiTa Ha TeKYIIHs TOTpeOnTesn
My H03BOJIsIBA TOBA. JlerHMpaHM ca CiIeHUTE TPYTN TOTPEOUTENH:

e [lpenonmaBatenn — Te Morar ga Ch3laBaT MOTPEOMTENCKH Npodmin, fa Ha3Ha4YaBar
KypcCOBe, Jla IyCKaT AOKJIaau U T.H. IIpurexaBar orpaHMYeHN NOTPEOUTEICKH MPUBHIETHH 3a
yIpaBJeHUE Ha CUCTEMaTa ¥ ChAbPXKaHUETO H. Te Morar 1ja I3MEHSIT ChAbP)KaHUETO Ha yIEOHNUTE
KypCOBE, KOUTO ca pa3pabOTHIIN U 1a ToMarar ¢ MoTpeOUTEINCKO yIpaBlIeHHe Ha cucrtemara. Mimar
JOCTBIT 1O 00pa30BaTETHOTO ChAbPKAHNE HAa BCHUKU JUCHUIUIMHE KbM KaTeIpaTa OT TeKyIIUs
ceMecTsp, rpaduK Ha yuyeOHHs MpOoIeC B KaTeapara Mpe3 CeMeCTbpa M Ha JIMYHATa CH 3aeTOCT,
CpeICTBa 3a M3MpAIlaHEe U TOMydaBaHE Ha MaTepuald KbM CTYJICHTHUTE, M3ydyaBallll TEXHUTE
JVCIUIIIMHY, CPEJICTBA 38 KOHCTPYHpPAaHE Ha TECTOBE U TAXHATa IIPOBEPKa U JIp.

e CrymeHTH oT crenuaiHocT “KoMITIOTBpHH TEXHOJOTHH B MHXKCHEpHATa IeHHOCT - He
MOTaT Ja IPOMEHSAT y4eOHOTO ChIbp)KaHHe W (PYHKIIMOHATHOCTTA HA cucTeMaTa. Mmar noctsm
1o Web — caiiToBeTe Ha Kareipara U CHEIHATHOCTTA, UMAT JOCTBII 10 ydeOHaTa JOKYMEHTAIHS
Ha CBOsITa crienuaaHocT “KoMIIOThpHU TEXHOIOTHH B HEXKEHEPHATA IEHHOCT”, 00pa30BaTeIHOTO
CBhIBpPXKAHWE HAa BCHYKH TUCHHIUIMHU OT TEKyIIUS CeMecThp, rpaduk Ha y4ueOHHUS mporec
Ipe3 ceMecThpa, CPEeACTBa 3a M3MpAIllaHe M ITOJy4YaBaHE Ha MaTepHaHl OT IPEroJaBaTelIuTe
M0 CHOTBETHUTE AWCIUIUIMHM, KOHCIIEKTH W Web — Oasupanu momarana mo H3ydaBaHUTE
nucuuminad. Umar nocten v o FTP — cbpBbpa, ¢ M3KIIOUEHHE Ha MPENoJaBaTeICKUTE U
CITy>kKeOHU TUPEKTOPHH.

e JocT — uMa OCTBII caMO JI0 OTKpPUTATa 4acT OT caifTa Ha KarexpaTa, KakTo U 10 caiita
Ha crenuaiHocT “KoMOIoThbpHM TEXHOJOIMH B HMHXEHepHaTa aeiWHocT”, YeO — Oa3upaHuTte
romMara’ia, HOBUHH, KOHTAKTH M IMHKOBE KbM JPYTH 3B€HA Ha YHUBEpcUTeTa. ToBa € €JMHCTBEHUST
HOTpeOUTE, 38 KOMTO HE Ce N3UCKBA OTOPU3ALUs Ha JOCTHIIA.

e AJIMMHHCTpAaTOp — pasnoiara ¢ HEOrpaHW4YeH JOCTBII 10 BCUYKUA CIIOMEHATH JOTYK
eneMeHTH Ha cucrteMara. OCBeH TOBa, CIENU(UYHUTE MY BB3MOKHOCTH BKIIIOUBAT CPEICTBA
3a yhOpaBlieHHE Ha Yy4YeOHUTE IUIAHOBE, MOMIPHKKA Ha 0O0pa30BaTEIHOTO ChIBPIKAHUE,
aJIMUHUCTPUPAHE HA MOTPEOMTENUTE OT BCHYKH HUBA, CIPABKHA 3a JOCTHIA JI0 CHUCTEMATa,
NMONIbpXKAHE HA LSJIOCTEH apxuB. Toll € OTroBOpeH W 3a OCBHILIECTBSABAHETO HA CJEIHUTE
JNCHHOCTH: BHBEKIAHE M aKTyalH3alus Ha ydyeOHaTa JOKYMEHTAIIHMS 32 BCUYKH CICIUATHOCTH;
odopMsiHe Ha 00Pa30BATEIIHOTO ChIBPIKAHUE BHB BHUJ YIO0OCH 3a myOnukyBane B MHTepHET U
perucTpupane B 0a3ara JaHHU; MyONUKYBaHE U MOAJIPHKKA Ha 00pa30BaTEIHOTO ChIbPKAHUE
3a BCEKU CEMECThp, aKTyaIn3alus U MOAIPHKKA HA BCHYKH PYOPHKH OT caiiTa Ha Kareapara u
crieanHocT “KoMIIOThpHU TEXHOJIOTHH B MHKEHEpHara feiHocT”. OTroBaps 3a MoJphKKara
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1 MMPpEMaxBaHCTO HA MMOBPEAU B CUCTEMATA. HpnTexcaBa Hai-BHCOKO HUBO Ha MPUBUIICTUPOBAHOCT
" AOCTBII 10 BCUYKHU PECYPCHU HA CUCTEMATA.

MaTepI/IaJ'H/ITe Hy6J'II/IKyBaHI/I Ha caiiTa Ie ca NOArOTBCHU B IBA BapraHTa: 3a U3I10JI3BaHE OH-
JIaiH 1 3a CBAJISTHE Ha KITMESHTCKHS KOMITIOTBDP. Te 1€ €€ U310JI3BaT OT BCUYKU I'PYIIN HOTpG6I/ITeJ'II/I.

CpencTBara 3a KOMyHHKAIlMH, OCUTYPSIBaHU OT BUpTyallHaTa Kareapa (GopyMu, 4aT WiH JIp.
(dopmu ) MOTaT 2 ce M3MOI3BAT OT BCHUKH PETUCTPUPAHU ITOTPEOUTEIH.

Pa3paboTBaHeTo Ha cucTemara 3a CHUTYPHOCT Ha MH(OpMalMATa W aKTyalu3alusra W B
eNIeKTPOHHATA KaTeApa BKJIIOYBA CIEAHUTE eTaIH:

e Paspaborka Ha Web caiit Ha kareapa Mudopmaruka — qocthieH upe3 caiita Ha MI'Y
OT BCHYKH TOTPEOUTENH, C U3KITIOUEHHUE HA JIOKYMEHTAIUSTA, JOCThITHA CaMO 3a CIIYXXHTEIH Ha
MIV.

e PaszpaborBane Ha pexnamMHO-nHpopMannoHeH Web caiiT Ha crienuaiaHoct KommoTspHn
TEXHOJIOTHH B WH)KCHEpHAaTa AEHHOCT — JOCTBIIEH 32 BCHUKH IOTPEOUTENH, C U3KIIOYEHHE Ha
JYHaTa HQOpPMAIHs 32 CTYJEHTCKOTO ChCTOSIHUE — HAIIPUMEp, PE3YyJITaT OT M3MUTH, OLIEHKH
u Jp.

e Pa3paboTBaHe Ha EJIEKTPOHEH apPXMB OT Y4€OHH IIIaHOBE, YU€OHHU NMPOTPaMH, AHOTALUH,
KOHCTIEKTH, JOKyMEHTAaIls] Ha CHEeNHAIHOCTTa — JOCTBIIHM CaMO B JIOKaJHATa Mpeka Ha
YHHUBEPCHUTETA;

e Pa3paboTBaHEe HA ENEKTPOHEH apXUB OT aIMHHUCTPATHBHHU JIOKyMEHTH Ha KaTeapara —
IIPOTOKOJHN OT KaT€APEHU CHBETH, BXOAAIIN M U3XOAAIIN JOKYMEHTH U T.H. — JOCTBIIHU CaMoO B
JIOKaJIHaTa MpeXa Ha YHUBEPCHUTETA;

e PaspabotrBane Ha Habop oT Web Gasupanu yueOHH moMaraJa 3a JUCTaHI[HOHHO 00yYeHue,
KOWTO IIIe€ Ca JOCTBIIHHU 32 BCUYKH IPYNH NOTPEOUTENH;

e Paskpuane Ha FTP cbhpBBp C JOKyMeHTaluu, y4eOeH, MHCTaJallMOHEH M CBOOOJCH
copryep. JlokyMeHTanusATa, CBbp3aHa C Kareipara Iie ObJe JAOCThIIHA CaMO 3a YJICHOBE Ha
karenpata. CodryepsT, Hamupany ce Ha FTP chpBbpa me Obe MOCTHICH 3a OTSIHUTE TPYIH
MOTPEOUTENH, B 3aBUCUMOCT OT BHJa UM. Y4eOHHAT COPTyep - 3a CTYAEHTHTE OT CIIEIHaTHOCTTa,
a CBOOOJHHMSAT — 32 BCHYKH 1oTpeduTenu. OCUrypsBaHETO Ha TaKbB OCTBII LIE C€ OCHIIECTBIBA
C TIOMOIITa Ha MAapoJIi U ONpeeNsiHE Ha BUIMMOCT/HEBUMMOCT Ha JIaJIeH! TUPEKTOPUH CIIOPE
cnernudukaTa uM.

e PaspaGorBane Ha Web 0OasmpaHa TecroBa cuCTeMa 3a MPOBSKIAHE HA TECTOBE Mpe3
Internet. Heoxonuma e perucTpanus 3a CTyACHTHTE, KOUTO Ille OBJAT TECTBAaHH C ITOMOINTA Ha
cucreMara.

B 3akmioueHne MoXe Ja ce Kake, 4e No0pe IUTaHMpaHara 3aliuTa Ha IIpeJaBaHara,
00paboTBaHa M chXpaHsABaHA HH(POPMAIMS B EIEKTPOHHATA KaTe/Ipa € CUTypHA MPEATIOCTaBKa 3a
e(eKTUBHOCT 1 YCIICIIHA peai3anus Ha IPOCKTa.
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Onpenensine Ha uBAT U kKouBepTUpane oTr RGB B CIE La*b* ueroBu
MojeJ1 ¢ mporpamia cpeaa LabVIEW.

Jlena KocragunoBa-I'eopruesa, UBanka KpbcreBa, Baagumupa
I'anyoBcka, Xpucrtuna AHapeeBa

YXT-Ilnosaus

Determination of color converting from RGB to SIE La * b * color model of
programming environment LabVIEW.

Abstract: Series of laboratory experiments require precise color characteristics of the
researched object. It is often necessary to transform from RGB to SIE La * b * color model. This
paper presents the implementation of the conversion program, based on mathematical formulas

for converting color components.

3a omnpeensiHe Ha IBSIT Ha 0OEKTH M MO-CIIEIIMAIHO Ha XPAHUTEIHHU MPOJAYKTH € U3I0JI3BaHa
crcTeMa 3a KOMITIOTHPHO 3peHue, Oa3upana, xapiyepHo u copryepHo, Ha National Instruments.
W3non3BaHuAT METON 3a ONpelelisiHe Ha IBeTa € OC3KOHTAaKTeH M Hepaspyuiasail. Peauia
eKCIIepUMEHTAITHH M3CcieABaHus Hanarar npeodpasyBane or RGB B CIE La*b* useroBu mozen.
B Hacrosiara cratus € mpeajiokeHa peanu3aius B mporpamua cpena LabVIEW. M3non3sanu ca
MOAXOISIIIA AJITOPUTMHU 32 TpaHCHOpMAIHSL.

B RGB mozena Bceku HIBST ce MPEACTaBst OT YepBEHa, 3eJieHa U CHHS IIbPBUYHO 3a/1aJieHa
KkoMmroHeHTa. [Ipu cMecBaHe Ha TPHUTE KOMIIOHEHTH C ONpeJesieHa WHTEH3MBHOCT Ha IIBETa Ce
noyyyaBa IBeTa Ha u3oOpaxenuero. [Ipu msnonzsane Ha RGB cucremara B xommioTpure ce
u3moa3Bar cToiiHocTH ot 0 10 255, kbaeTo 0 CHOTBETCTBA HA YEPHUS IIBAT, a 255 Ha Oenusl.

Lab 1igetoBr MoJie1 ce HOSIBSIBA 3a€IHO C UJIEsITa OCBEH LIBST J]a CE B3UMa I10]] BHUMaHHE
W HeroBarta IpKoCT (eI1H HHPOPMATHBEH MOKa3aTel MpH IudpoBaTa 00paboTKa Ha H300PAKEHUS ).
bykBeHuTE 03HAUYEHMS Ca CIICAHUTE:

- L* - spkocr;

- a* - TOHOBO OTHOIIICHHE MEXY YEPBEHOTO U 3€JEHOTO;

- b* - TOHOBO OTHOIIICHUE MEXTY KBJATOTO U CHHBOTO.

IMporpamua peanuzanus

Crprkure ot anroputrbma 3a koueptupane or RGB B CIE La*b* usetoBu Mojen ce onucsar
aHAJIMTUYHO C MaTeMaTHYHUTE (POPMYIIM MOKa3aHH B Tabmuna 1.

[Ipennaranus ajdropuThbM ce M3MBJIHABA BBPXY MOJYYEHH MPEIBAPUTEITHO U300paKEHUS U
3armoyBa ChC craprupane Ha mporpamara NI Vision Builder Al 3.6, u36op Ha aupekTopusTa, B
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KOSITO C€ OTBApSIT NOCIIEN0BATENHO (aiiIoBeTe ChC 3aCHETUTE M300paxkeHus. B raBHaTa mporpama
ce uHTErpHpa noanporpama Ha NI Vision Assistant, U3BHKaHa B CKpUITA Ha [JIaBHATa IpoTrpama.
OmnpenensiHETO Ha [IBETa, MOXKE J1a Ob/Ie MHTETPaIHO 3a eNnsl 00eKT WM 3a U30paHa o0acT Ha
HHTEpeC, KosTo ce Mapkupa. Crepaiia cThlIKa OT aJlTOPUTHhMa (CKPUITA) € ONpe/elsiHe IIBeTa
Ha 3ajaneHara obnact Ha uHTepec B RGB 1nBeroBn monen. Mznonssa ce BrpaseHara QyHKIus
Measure Colors. [Tociennara cThIKa B aTOpUTHMa € M3BUKBaHE Ha MOATIporpama (IpHIoxKeHHe),
ch3/aJeHo B nporpamHuara cpena LabVIEW 3a aBromarnuno Tpancopmupane HaR, G, BB L, a,
b xomnonenTu. B npunoxenuero e cb3aaaeH norpedurencku narepderic (Gurypa 2), BKIIoUBany
WHJIMKAaTOPH 3a MOIyYeHHTe CTOMHOCTH Ha R, G, B; mpocTpaHCTBEHHTE KOOPIAWHATH X, Y, Z U
rxomnioneHTrute Ha CIE La*b* nperoBu mozein.

Tabnuya 1

Tpancopuarmi or RGB 5 xyz Tpancdopmauus ot Xyz B Lab koopaunaru

KOOpAWHATH
Ipu x>0.008856 x=x'?

R G B TTpu x<0.008856 x = (7.787 * x )+(16/116)
" 255 % 255" 253 Tpi y>0.008856 y=y'"
Tpn 1> 0.04045  r=((r+0.055)/1.0557* | [Tpu y<0.008856 y = (7.787 * y )+(16/116)
pu r <0.04045 r=1/12.92 Ipu z>0.008856 z=z'"
Ipu g > 0.04045  g=((g+0.055)/1.055)** | TIpy z<0.008856 z = (7.787 * z )+ ( 16/116)
ITpu g < 0.04045 g=g/12.92 I=(116*y)- 16;
Tpu b > 0.04045 b=((b+0.055)/1.0557* | 4 =500 * (x -y );
TIpu b < 0.04045 b=b/12.92 b = 200 * ( y - z
r=r*100;
g=g* 100;
b=b * 100;

X=r1*0.4124 +g*0.3576 + b * 0.1805;
y=1*02126+g*0.7152 +b * 0.0722;
Z=1%0.0193+g *0.1192 + b * 0.9505;

2 || PASES %‘5 - [EPAGS Ei ~[P&5E
Simulate Acquisition 1 Vision Assistant 1 Measure Colors 1 Fun LabVIEW VI 1
Jellyfish.jpg Red Avg = 4,7

®ur. 1 AnropursM Ha niporpamara B NI Vision Builder
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@ur. 2 TTorpeburencku nHTepdeiic Ha MPUITOKEHUETO 32 KOHBEPTHPAHE
LabVIEW mnpunoxenuero 3a TpaHcdopmaiiis Ha IIBETOBUTE CHCTEMHU € PEaU3MPaHO C
JiBa TocienoBarenny kaabpa Ha Stacked Sequence - cTpykrypara. B mepBust kaasp (¢durypa 3)
aBTOMAaTHYHO ce IpHUCBOsBaT pesynrarute Ha R, G, B kommnoneHTHTE.

T T T T T S T T T S T T T T i T i Ty, T

HimH

sy |, g
B . E

@wr. 3 3asieH maHen Ha IporpaMHaTa pean3alis — IIbPBH KaIbp

BbB BTOpUsI Kaabp ce U3MBJIHIBAT H3YUCICHUsITA, ToKa3anu B Tabnuua 1. Konseprupanero
B Pa3IMYHHUTE [IBETOBH MOJCIH CC U3BBPIIBA C IIOMOILITA HA BIPAJICHH HHCTPYMEHTH U QYHKIIHH
Ha LabVIEW. Ha ¢urypa 4 e nokazano npeodpasysaneto oT R, G, B B X, y, z mpocTpancTBeH!
KOOPZAMHATH, KaTo 3a Heira ca u3monsBanu BrpageHn Case crpykrypu. Ilo momoben HaduH e

peanu3upaHo M KOHBEPTHPAHETO OT X, Y, Z B L, a, b KOMIIOHEHTH Ha IIBETOBHS MOZEII.

®ur. 4 3aeH MaHeT Ha MPOrpaMHATa PEANN3aIHs — BTOPH Kaabp
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Pe3ysraTu n o6cbxKIaHe

HU3BbpieHa e mpoBepKa Ha TOYHOCTTA Ha PE3YJITaTUTE OT U3ITBJIHEHUETO Ha IPOrpaMara, upe3
CpaBHJBaHE Ha pe3yliTara C TO3M MONy4YeH Mpu pedepeHTHH n3MEpBaHus. 3a LeTa ca U3MEPEHH
[BETOBETE HA Pa3JInYHU CAHOIBETHU M300paxeHus. Ha chinnte m3obpaxenus ¢ Photoshop CS2
e onpeneiner sera B RGB n La*b* useroBu mozen. [lonyuennte pesynraru ca Hel04UCICHA
CTOMHOCTH, HEJOCTAThYHM 3a MPOBEPKa Ha TOYHOCTTA Ha peanusupanara B NI Vision Builder
Al 3.6 mporpama. 3a Ta3u nen ¢ usnonsBan Color calculator[1], xoiiTo maBa pesynrarute OT
peoOpa3yBaHeTo ¢ TOYHOCT JI0 YETBbPTHUS 3HAK CJIEN IeCeTUYHATa 3aneTas (Tadiuua 2).

Tabruya 2
Pe3yararu ot KonBepTupanu upe3
Photoshop CS2
olor calculator
R [ G [ B L o b

206 | 107 | 107 | 56.8015 | 39.0999 17.4101
184 | 22 | 230 | 47.5946 | 81.9901 -67.9469
243 | 235 | 100 | 91.4111 | -13.6696 64.8072
12 | 248 | 62 | 85.7863 | -81.7619 70.4509
22 43 | 248 | 35.2297 | 66.2252 -98.4693

B Tabnuna 3 ca moka3aHu n30paHUTE [[BETOBE U MOMYUYCHUTE PE3yJITATH OT U3MEPBAHHATA B
ch3[a/IeHaTa mporpama.
Tabruya 3

Pesyararu ot LabVIEW-unrepdeiica
R G B L a

206 | 107 | 107 | 56.8015 | 39.0999 17.4101
184 | 22 | 230 | 47.5946 | 81.9901 -67.9469
243 | 235 | 100 | 91.4111 | -13.6696 64.8072
12 | 248 | 62 | 85.7863 | -81.7619 70.4509
22 | 43 | 248 | 35.2297 | 66.2252 -98.4693

3aki04enue

Pa3paboTeHu ca anropuTHM U Mporpama 3a MPeIru3Ho ONPEeNITHE Ha IBETa U KOHBEPTHUPaHE
or RGB B CIE La*b* uBeroBu monen. PaborocrnocoOHOCTTa M TOYHOCTTa Ha IIporpamara ca
MPOBEPEHU EKCIIepUMEHTaHO. [IpemuMcTBOTO Ha paspaboreHoro mpmiokeHne B NI Vision
Builder AI 3.6 e pabora ¢ egHa mporpamHa cpefa, 0e3 Ja ce Hajara W3JIH3aHETO OT Hes |
3apekIaHe Ha pa3nudHu coQTyepHU NMpOoAyKTH. B Opaemie pa3zpaboTeHaTa Imporpama Moxe Ja
Ob/Ie U3MOI3BaHA 32 OIIPE/ICIITHE Ha I[BETA HAa PA3IMIHN XPAHUTEIHHU MPOAYKTH B PEalHO BPEMe.
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I'EHEPUPAHE HA TIUHAMWYHU PEJOBE C IOMOIITA HA
HNOPAXKIAIIIA ' PAMATUKHA

Besko Uinues, Benuecias Illonos*, Banss MapkoBa*
kareapa KoMnoTbpHE CHCTEMH H TEXHOJIOTHH,
Texunueckn ynusepcuret - Codusi, puanan Ilinosaus
*UHcTuTyT 10 CHCTEMHO HHKEHEPCTBO U POOOTHKA,

bwarapckara Axaiemusi HA HAYyKUTe

GENERATING TIME SERIES BY USING
OF CONTEXT-FREE GRAMMARS
Velko Iltchev, Ventseslav Shopov, Vanya Markova
Department of Computer Systems and Technologies
Technical University - Sofia, Branch Plovdiv,
Bulgarian Academy of Sciences
Institute of System Engineering and Robotics

Pestome: B crarusra ce mpemiara aaropuTbM U ChOTBETCTBALLM CTPYKTYpHU OT JaHHH,
3a TeHepUpaHe HAa TUHAMUYHU PEIOBE, KOUTO BITOCICACTBUC 1a OBbJAT M3IOI3BAHM 3a TECT Ha
CHCTEMH 3a MOIOMAaraHe Ha nporieca Ha B3eMaHe Ha pelieHue. 3a 1enrTa, pakTuTe B Te3U PEI0BE
He TpsAOBa 1a ObaT reHEpHUPaHH Ha IICEBAOCITyYacH MPHHIIUI, a 74 CJISBAT ONPEICIICHH MA0IOHH,
KOWUTO CE MOBTAPAT BbB BpeMeTo. B crarusra ce mpeiara, Te3d madiIoHu Ja ObJaT ONMHUCBAHU
HOCpe}]CTBOM HpO}IyKHHI/ITC Ha KOHTGKCTHO-CBO60}IHI/I FpaMaTI/IKI/I, Karo TepMI/IHaHHI/ITe CUMBOJIN
Jla ObJaT M3MOI3BaHU 32 0003HaYaBaHe Ha (AKTUTE, a HETEPMUHAIHUTE CHMBOJIU - 32 ONTUCAaHUE
Ha 1rabonuTe. BriociencTBre eHa TakaBa rpaMarika Iie Obj1e H3M0I3BaHa He 3a pa3lo3HaBaHe,
a 3a TeHepHpaHe Ha PelnIH OT (DaKTH.

Kntouoeu oymu: cucmemu 3a noonomazame Ha npoyeca Ha 83emane Ha peuieHue, OUHAMUYHU
peoose, KOHMEKCMHO-C80000HU 2PAMAMUKU, AN2OPUMMU

Abstract: An algorithm and the corresponding data structures for generating time series
have been proposed. The time series, generated in this way, will be used to test decision support
systems. For the purpose, the facts in these time series shall not be random generated, but they
must follow specific patterns, which repeat in time. The proposal, made in this paper, is to describe
these patterns with productions of context-free grammars, where the terminal symbols shall denote
the facts and the nonterminal symbols - the patterns. Thereafter such a grammar will be applied
not to recognize, but to generate series of facts.

Keywords: decision support systems, time series, context-free grammars, algorithms
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YBox

3a M3CJICABAHC HAa TOYHOCTTA Ha AJITOPUTMUTE 3a IMPOTHO3UPAHE [8], KaKTO U Ha TE3U 3a
IoAITIoOMaraHe Ha Iponeca Ha B3MMAaHE Ha PCIICHU [12, 9], CC U3N0JI3BaT AMHAMWYHU pE€AOBE OT
(l)aKTI/I, KOCTO Mopaxxaa HeO6XOL[I/IMOCTTa OT CBh3AaBAHCTO HA aJITOPUTMHU 3a TAXHOTO 'CHEpHUPAHEC.
B Ta3u CTaTruda, C IOHATHUCTO d)a}cm e 61,/:[e 0603HaanaHa Haﬁ-MaJIKaTa, aroMapHa 4aCT Ha
JAUHaMUYHUA PEI. HOI[ Mocmpa 1€ ce pa361/1pa 49acT OT AMHAMHWYHUA PE, CbAbpiKalla TOYHO-
OIIpeaciiCHa MOCICA0BATCIHOCT OT (baKTI/I, KOATO C€ MOBTaps BbB BPEMCETO. HOHHTI/IGTO Wa6]l0H
e 6LIL€ HM3II0JI3BAHO B CMHCBJIa HAa MpaBUJIO, C IIOMOIIITa HAa KOCTO MOrar Ja 6L)1aT IrCHCpUpaHU
MHO>KECTBO Ha 6p0171 MOCTpPHU. LIE[CT OT JUHAMUYCH pE€a, ChAbpiKalllad IOCJICA0BATCIHOCT OT MOCTPHU
U ciaydaiiHu QakTy, me ObJaT HapudaHu peouyd.

TonsiMa yacT OT M3BECTHUTE METOAM 3a TEHEpHpaHe HAa JAMHAMHUYHU PElIOBE HM3IMOJ3BAT
crocoOu, B3aMMCTBaHUA OT JAPYTHM METOIH, Karo HalpHMEp: OT aBTOTPErPECHOHHHUTE METOIH
[11], ot xaoTnunute metonu [2], oT metoga Monrte-Kapno [13], ot npouecure Ha Mapkos [5].
PazmiueH ot TAX € METOBT 3a TeHepUpaHe Ha (PMHAHCOBH JaHHU C TOMOIITa Ha HA0Op OT MOCTpH
[10]. Apyr Bb3MOXKEH MOIXO €, KaTo Ce M3MOJ3BaT reHepaTOpH Ha IMCEBIO-CAy4YailHU YMCIOBU
peaunu [6, 7]. JJocThIHU ca CHIIO TaKa U peajHu JaHHU, KaTO HAapUMEp TECTOBUTE JaHHU 3a
KoHKypca NN3 [4].

Baz[aana, KOATO Ta3W CTaTud CH IIOCTaB:A, €. Ja CC pa3pa60TH MCETOJ 3a I'CHCpHUPAHC Ha
JAUHAaMHUYHU PCAOBE, KOUTO BIIOCJICACTBUC 1A 6T)I[3.T H3II0JI3BAHU 3a M3CJICIBAHC HAa CHUCTCMHU 3a
MalllMHHO 06yquHe 1 B3C€MaHC Ha PCUICHUA. OcHoBHara el €, (I)aKTI/ITe B TC3W JUHAMUYHU
peaoBe na HE 6’BHaT TCHCPpUPAHU Ha IICEBAOCIYYAacH IMPUHIUIL, a Jda CJICABAT OIIPEACICHU
IHa6J'IOHI/I, KOHMTO C€ IMOBTAPAT BbB BPEMETO. Tosa e pazic€ Bb3MOXKHOCT, IIPU U3CJICABAHC Ha BCAKO
€AHO XapaKTCpHO CBOMCTBO Ha JaJICH aJITOPUTHM UJIU T'pylia OT aJIrOPUTMHU, Ja 6’BﬂaT TCHCPpUPaAHU
Haﬁ-HOI[XOHHHII/ITe, 3a KOHKPCTHUSA cnyqaﬁ, peaunu ot (baKTI/I.

B crarusara ce npeaiara, a0JIOHUTE Ja 6’BHaT OIMMCBaHU MOCPECACTBOM IPOAYKIHUUTE
Ha KOHTeKCTHO—CBO6OZ[HI/I I'paMaTUKHU, KaTo TCPMUHAJIHUTE CHUMBOJIM 14 6’I),HaT U3I10JI3BaHN
3a 0003HauaBaHE Ha (baKTI/ITe, a HCTCPpMHUHAJIHUTEC CHMBOJIM - 3a OIHMCAHWUEC Ha mabIoHuUTE.
BHOCJ’IGHCTBI/IG €Ha TaKaBa IpaMaThKa e 6’1;[[6 HM3II0JI3BaHa HE 3a pas3fno3HaBaHE, a 3a
TCHCPUPAHE HA peaAruln OT d)aKTI/I. 3a MPAKTUYCCKOTO IMPUIIOKCHUE HA TaKa NPEAJIOKCHUS METO
ca pa3pa60TeHH CTPYKTYpPHU OT JaHHU U aJITOPUTHM, KOUTO CHIIO Ca OIIMCBAHU B CTATUATA.

1. MeTtopn 3a reHepupaHe HA peANIHTe OT (PAKTH

CobracHo [1,3] eqHa KOHTEKCTHO-CBOOO/IHA IpaMaTHKa Ce OIMCBA TIOCPEICTBOM HapeeHara
YeTBOpKa:

G={%N,P S}

KBJETO:

- X e az0ykara Ha €3WKa, IIPeJCTaB/IsBalla KPaifHO MHOKECTBO OT TEPMHUHAIHH CHMBOJIH.
TepMUHATHUTE CHMBOJIN CE€ O3HAYaBaT C MAJIKHUTE OyKBH OT JIATUHCKarTa a30yKa.

- N e MHO)XECTBOTO OT HemepMUHAaIHU CUMBOU, HAPUIAHY OLIE cUHmaxmuuHy kamezopuu. Te
(hopMupar KpaifHO MHOXECTBO, HEIIPECHYAILO Ce ChC X. HeTepMUHaIHNTE CHMBOJIH Ce TT0JTydaBatr
OT TEPMHHAIHUTE, [TOCPEJCTBOM IIpHiIaraHe Ha MPOAYKIMHUTE Ha rpamMarrukara. Herepmunanuute
CHMBOJIH C€ O3HaYaBar C NIABHUTE OyKBH OT JIATUHCKaTa a30yKa.

- P e MHOX€CTBOTO OT npooyKyuu Ha 2pamamuxama Win olle npasuaa 3a u3600. MHOXKeCTBOTO
OT MPOXYKIUH CHII0 € KpaitHo. To e MoAMHOXECTBO Ha:

(NUZ)*NNUX*X(NUX)*

Enun enement ot P npencrasnsiBa HapeneHa 1BoiKa oT Buza (o, ), KbIeTo o 1 B ca pexunu
OT TepMUHAJTHU M HETepMHUHAIHU cuMBoOiH. [Ipuero e, HapeneHnara nBoiika (o, ) fa ce 3amucBa
Karo:
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a—p

KOETO 03HAa4yaBa, ue 0. MOXKe Jia ObJie 3aMeHeHa ¢ B B mpou3BoiHa (hopMa Ha e3uKa, MOPOJICH
OT Ta3u rpaMaruka. EjHa Taka 3amucaHa HapejieHa JBoWka o — [, ce Hapuya npoaykius. [Ipu
KOHTEKCTHO-CBOOOHHUTE TPAMAaTHKH, JIIBaTa CTPaHa Ha MPOIYKIHATA, TOECT 0, ChIbPiKa CaMo
€/IMH €IMHCTBEH HETEPMHUHAJIEH CHMBOJL.

- S € CTapTOBUAT HETEPMHUHAJTIEH CUMBOJI Ha TPAMATHKATA.

[pumep 3a enHa rpaMaTrka, OTTOBapSIA HA Taka JajeHara aeGuHuius, e:

S — bAad

S — BcbAde
A — aBd

A — eaBAd
A — adac

B — cSde

7 | B—bcb

B MeToza, KOITO ce mpejiara, Ta3u rpaMaTiKa HaMa Jia ObJie U3M0JI3BaHa 3a pa3no3HaBaHe, a
3a TeHepHUpaHe Ha peauin OT (akTH. 3a 1enra TEPMUHATHUTE CUMBOJIH I1ie ObIaT U3ITOI3BAHU 3a
o6o3HauaBaHe Ha (DaKTHUTE, a HETEPMUHAIIHUTE CUMBOJIH - 32 OINMCAHKE Ha MA0IOHUTE.

MeToabT paboTH MO CIEAHUS] HAYKH:

(pasnonaza ce cvc cucmema om NPOOYKYUU U C UBXOOHA JIeHMA, 8bpXy KOsSmo e 6voe
3aNUCBAH 2EHEPUPAHUIM OUHAMUYEH Deo)

1. 3amouBa ce ¢ eqHa OT MPOAYKIIMUTE, PA3BUBAIIM CTAPTOBUS HETEPMHUHAIIEH CUMBOJ Ha
rpamMaTHKara, KaTo u300phT Ha KOHKpETHATa MPOMYKIIUS CTaBa MPOU3BOJIEH MpUHIHUI. J[scHaTa
CTpaHa Ha W30paHara MPOMYKIWs, MPEACTABIsIBA PEAUIA OT TEPMHHAIHU U HETEPMUHAIHH
CHMBOJIH, KOSTO Iile ObJIe 03HAYaBaHa OTTYK-HATAThK ChC CUMBOJIA [3.

2. Pequnara 3 ce mpocie/siBa ce OTIISIBO-HAISICHO M aKO MOPETHUSAT CUMBOII €:

- TEpMHHAJIEH, TO TOU C€ MPEHACs AUPEKTHO BhPXY U3XO/HATA JICHTA,;

- HETEPMUHAJIEH, TO TOU Cce 3aMeCTBa B [, KaTo 3a I[eTa Ce MpUiiara HsIKOs OT MPOIYKIIUUTE
Ha rpaMaTHUKara, KOsITO MPOMYKIUS ce u30Hpa Ha MPOU3BOJICH IPUHIIUII.

JleiicTBusiTa B TOUKa 2 C€ MOBTAPAT, JOKATO Ce JOCTUTHE Kpast Ha [3.

Taka npu pasavyHa MOCJEOBATENHOCT HA MPHUIAraHe HA MPOAYKIMHTE Ha TpaMaTHKAaTa,
Morar ja ObJIaT MOJyYeH! Pa3InuHK PEAUIH OT (PAKTH, KaTO HAPUMED:

(o NV R

s—l»bAadi»baBdadLé»babcbdad
\ bacSdedad—> bacbAaddedad =>bacbadacaddedad
2> bBebAdead—LobbebecbAdead —==bbcbebadacdead

2. IIporpamua peanuszanus

[Tpu nporpamuara peanuzanus 1e ce U3I0JI3Ba CTEK, B KOWTO 11e Ob/JaT MOCTaBsIHU JJECHUTE
CTpaHHU Ha NPOJYKIMHTE, HO B 00paTeH pell, TOeCT OTASACHO-HANISABO. Taka Hall-J1eBUST CHMBOJI, OT
JUICHaTa CTpaHa Ha IPOIYKLUITA, 1€ 3aCTaBa HA BbPXa Ha CTEKa U aKo TO3U CUMBOJI €:

- TEpMHHAJIEH, TO TOH Ie ObJIe MPEeHaCsSH TUPEKTHO BbPXY M3XOJHATA JICHTA;

- HETEpMHHAJIEH, TO TOI1 111e Objie 3aMECTBaH C JISICHATa CTpaHa Ha HsIKOS OT IIPOAYKIMUTE Ha
rpamaTHKara, KaTo Ta3u JsSCHa CTpaHa, 1ie ObJie BKapBaHa B 00paTeH peJ] B CTeKa, Ha MACTOTO Ha
HETEPMHHAIHUS CUMBOJI.

3a nporpamHara peajim3anys ca pa3padoTeHH CIIEJIHUTE IIOMOLHU KJIaCOBE:

- class TOutputTape - ©3X0HA JICHTA,

- struct TProduction - cbXpaHsBalll JIsIBaTa U IICHATA CTPaHa Ha €/IHa ANHCTBEHA POAYKIIHS;

- class TProductions - cbXpaHsBalll BCHYKH MTPOIYKLUH Ha IpaMaTuKara;

- class TStack - cpxpaHsBal] JECHUTE CTPaHU Ha MPOAYKLUHTE, CIe]l HalpaBeHUTE
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3aMECTBaHMS.

K®M xmaca TOutputTape e pazmmcana member-GyHKIUATA:

void TOutputTape:: PutSymbol(char Symbol)

KOSITO 10OaBsi CHMBOJI KbM M3XO/IHATA JICHTA.

B xmaca TProductions nmpoqyKuunuTe ce ChbXpaHsABaT KaTo MacuB oT TUN IProduction. Kem
KJlaca e pasnucana member-QyHKIusATAa:

void TProductions::ReadProductions(FILE *Stream)

KOSITO YeTe NMPOAYKIUHTE OT (haiiia c rpaMaTukara, KakTo 1 member-QyHKIHATA:

char *TProductions::GetRandProduction(char NonTerminal)

KOSITO BPBII[a, yKa3aTel KbM JIICHATA CTPaHa Ha €JHA OT MMPOAYKINHUTE, IMAIlla 3a JIsIBa CTpaHa
3a7aqeHns HerepMuHaneH cuMBon NonTerminal. Camara npomgyKius ce n30upa Ha IIPOU3BOJICH
TIPUHIAIIL.

Knacet TStack nma cnegante member-QyHKITAA:

void TStack::PushReverse(char *RightSide)

KOSITO BKapBa JIICHATa CTPaHa Ha yKa3aHaTa MPOAYKIHS, B 00paTeH pen, B CTeKa u:

char TStack::Pull(void)

KOSITO M3BAXKIa CHMBOJ OT CTEKa.

ANTOpUTHMBT 3a TeHepHpaHe paboTH IO CIeIHHUS HAYNH:

begin

call GetRandProduction( ) with the starting nonterminal symbol of the grammar;

push the right side of the selected production in reverse order into stack;

while the bottom of stack is not reached

begin

pull the symbol from the top of the stack;

if the symbol from the top of the stack is a terminal then
put that symbol on the output tape;

else if the symbol from the top of the stack is a nonterminal then
begin
call GetRandProduction(’) with the symbol from the top of the stack;
push the right side of the selected production in reverse order into stack;
endif;

endwhile;

end.

3. XapakTepHu 0c00€eHOCTH HA reHepUPaHUuTe JUHAMUYHU peloBe

YecTo, mpy pa3BHBaHE Ha LIEIHs [IA0JIOH, TOSCT HA IIsTaTa SICHA CTpaHa Ha aJIeHa POy KLU,
IBIDKAHATA HA TEHEPUPAHWUTE MOCTPH HAJBUINABA MHOTOKPAaTHO IIMpPHHATA Ha Mpo3opera
oT (akTH Ha aHaJHM3HMpallaTa CHUCTeMa, KaKTo Hampumep peaumara ,bacbcbebadacdededad’,

nonyqua HpI/I an/maraHeTo Ha IMocJIeaA0BaTCIIHOCTTA OT HpOZLYKLlI/II/IZ
S—LsbAad—=sbaBdad *sbacSdedad 2»bacBcbAdededad L=

—7)bacbcbchdededadi)|bacbcbcbadacdededad

Ta3u peauiia He MOXKe 1a ObJI€ U3IOJI3BAHA 32 MOCTPA, UMEHHO TMOPAJIU TOJsIMATa i JIBIDKHHA.
3aroBa 3a MPAKTHYECKUTE CUCTEMH I10 UHTEPECHH Il ObJaT MOCTPUTE, TEHEPUPAHH B MECTATa
Ha KOHKaTeHAIMs HAa TEPMHUHAJICH C HETEPMUHAJIEH CUMBOJI WJTU HA JIBA HETEPMHUHAIHU CUMBOJIA.

Hanpumep BBB BTOpa MPOAYKIIHS:

2 | S— BcbAde

MHTEPECHO I1ie Ob/Ie MACTOTO HA KOHKATEHAIUS HA PEIUIIaTa OT CUMBOJIH ,cd‘ ChC CHMBOJIHTE,
C KOUTO 3aI04BaT JIEBUTE CTPAHHU HA PEAMIIUTE, TOPOIECHH OT HETEPMHUHAIHUS CUMBOI ,A‘, KAKTO
U Ha peauiara OT CUMBOIH ,de‘ ChC CHMBOJIMTE, ¢ KOUTO 3aBBLPIIBAT PEUIIUTE, TIOPOJCHU OT
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CBIIMS TO3U HETEPMUHAJIEH CUMBOJ ,A°.

Taka Hampumep, Ipu 3aMECTBAHETO:

TR AN

bcblcbad]acd el

W Tpy mmpuHA 4 Ha Mpo30opela Ha aHaIM3Upalara CUCTeEMa, e Ce MOMydaT MOCTPHUTE
,cbad u ,acde‘.

Hpyr xapaktepeH ciaydail € B 4-Ta NPOIYKIIHSI:

4 | A — eaBAd

B MSICTOTO Ha KOHKAaTE€HAaIlMs Ha JIBaTa HETEpPMUHAIHH cuUMBoia ,A‘ u ,B‘, kpaero me ce
MoJTydaT HSAKOJIKO MOCTPH, B PE3yTaT HAa KOHKATEHAIMATA HA CHMBOJIUTE, C KOMTO 3aBHPIIBAT
penunuTe, TOPOACHH OT HETEPMHUHAITHUS CUMBOJ ,B‘ M CHMBOJNHTE, C KOUTO 3all0YBaT PEAMIIUTE,
MOPOACHHU OT HeTepMHUHAIHUA cuMBoOI ,A ‘. Hammpumep:

T ARA
cablcbadacd
I[Mo TO3M HayMH ce TONy4aBa OTHOBO MocTpara ,cbad‘, HO MOCPEACTBOM apyra
MOCJIEA0BATEIHOCT HA MPUJIaraHe Ha MPOAYKIMUTE Ha rpaMarukara. OCBEeH TOBa ce MOTydYaBar u
Moctpure ,bcba‘ u ,bada‘.

4. 3ak104eHus U 0bAeNI0 pa3BUTHE

3a BcsKa eIJHa pa3no3HaBalla CHCTeMa Morar f1a Ob1aT KOHCTPYHPAaH! OAXOISAIIN HaOOPH OT
NPORYKIMH, C YHSATO NMOMOII J1a ObJaT TECTBAaHW HEHHN KOHKPETHH ocobeHocTH. [Ipennoxkenure
B HACTOSIIATa CTAaTHs CTPYKTYpH OT NaHHM W QJTOPHTBM JaBaT BB3MOXKHOCT 32 BBTPEIIHO
IpeacTaBsHe HA Te3H MPOAYKLIUH, KAKTO M 3a MOCIIEABALIO TeHEpUpaHe Ha peauIHTe OT (akTy,
MOPOZACHH OT TSIX.

CnemBa nma Opme pazpaboTeHa MeETpHKa 3a OICHSBAaHE HAa TCHEPHpPAHHUTE JIWHAMHYHHU
penoBe M a Oble U3CIEABAHO BIUSHUETO Ha KOHKPETHUTE CTOMHOCTH Ha Ta3W METPUKA BBPXY
e(eKTHBHOCTTA Ha METOUTE 32 MAIIMHHO 00y4YeHNe U B3UMaHe Ha penieHus. B ocHoBaTa Ha efHa
TaKaBa METPHKa MOXKE J1a 3aJ€THAT CTATHCTHYECKH U NH)OPMAMOHHU MEPKH.

Jpyr acriekT Ha ObIeIIH H3CIeABaHN €: OlIeHKa Ha BIMSHHUETO HA KoeQUIMeHTa Ha aMHEe3Hs
BBPXY €(EKTHBHOCTTAa Ha OOyYeHMETO, KaTo MO TO3M HAYMH C€ HM3CIeBa AJalTHBHOCTTA HA
pa3NUYHAUTE ANTOPUTMH 332 MAIIMHHO oOydeHWe. 3a menrta TpsOBa Ja ce TeHepUpaT PEArIlH, C
IPOMEHJINBA BEB BPEMETO [TOBTAPSIEMOCT Ha OTIEIHH TPYITH OT MOCTpHU. EIMH BE3MOXKEH MOIXO,
3a TIOCTUTaHEeTO Ha Ta3W LeJI, €: Jla Ce W3ION3BAT HAKOJKO ITaKeTa OT IPOXYKIMH, KOUTO JIa ce
pemyBaT BB BPEMETO.
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CTpYKTYypH OT JaHHM M AJITOPUTHM 32 IPOrpaMHa peaju3alnus HA CTEKOB
aBTOMAT, M3M0JI3BAl IPAa)-CTPYKTYPHPAH CTEK
Beako Uin4yeB, UBaiiio ATanacoB
kareapa KoMnoTbpHU cHCTEMH M TEXHOJIOTHH,
Texnuvecku ynusepcuret - Copus, punnan Iliiosaus

Pe3tome: KnachT 0T KOHTEKCTHO-CBOOOIHH I'PaMaTHKH, KOUTO MOTaT J1a ObIaT aHATM3UPaHH C
nomomira Ha LR-MeTona, € Haii-BceoOXBaTeH, HO IOPH | MIPU TO3U METO]] CHIIECTBYBAT MAJIKH
Irpyny rpaMaTHKH, KOUTO MOraT Ja MNpeau3BUKAT HEONPEAENCHOCT MPH I€HEPUPAHETO Ha
CBCTOSHUATA HA CTEKOBHSI aBTOMAT, M3MOJI3BAH 3a CHHTAKTUYHMS aHain3. EnuH cmocob 3a
CIIpaBsIHE C Ta3M HEONPE/IEIECHOCT € ITOCPECTBOM M3IMOI3BAHETO Ha rpad)-CTPYKTypHpaH CTEK.
Hacrosmara crarus npeyiara CTpykKTypH OT JaHHH M aJITOPHTBM 32 TPOrpaMHa peaan3ariis
Ha CTEKOB aBTOMAT, M3II0JI3BAI Tpad)-CTPYKTYPUPAH CTEK.

Knrouosu oymu: gpopmannu esuyu, LR-memoo 3a cunmaxmuyen auanus, epap-cmpykmypupau
cmek, cunmaxkmuyer anaiuzamop va Tomuma, ancopummu

Data Structures and Algorithm for Implementation of a Push-Down
Automaton, which uses a Graph-Structured Stack
Velko Iltchev, Ivaylo Atanassov
Department of Computer Systems and Technologies
Technical University - Sofia, Branch Plovdiv

Abstract: The class of context-free grammars, which can be analyzed using the LR-parsing
method, is most all-embraced, but even by this method there are some small groups of
grammars, which can cause nondeterminism by generating the states of the push-down
automaton, used for parsing. One possible approach to solve this nondeterminism is to use a
graph-structured stack. The paper proposes data structures and algorithm for implementation of
a push-down automaton, which uses a graph-structured stack.

Keywords: formal languages, LR-parsing method, graph-structured stack, Tomita parser,
algorithms

YBoa

LR-MeTonbT 32 CHHTaKTHYECH aHAH3 [§] € BB3XOIAII, TaOIMIeH METO . 3a pas3iiKa OT METOo/Ia
Ha PEKYPCHUBHOTO CITyCKaHE, KOWTO U3I0JI3Ba MPOrpaMHus cTeK, LR-MeToabT ynpasisBa CBOM
COOCTBEH CTEK, KOWTO CEe ChbCTOM OT J[BE CEKIIMHU. B mbpBaTa ceKus ce 3amicBaT CHMBOJINTE OT
BXO/HaTa peAuIla W pe3ydaTaTHTe OT peayKUuuTe. BBB BTOpara ceKkmus ce 3ammcBar
CBCTOSIHHUATA, TPEe3 KOUTO CTCKOBUST aBTOMAT IPEMUHABA, B MPOIECAa HAa CHHTAKTUYHUS
aHanu3. 3a Aa ObJe ONpENeseHO TOBa MHOXKECTBO OT CBHCTOSHUSI, 32 BCAKO €IHO ChCTOSHHUE
TpsiOBa 1a ObEC TEHEPUPAHO CHOTBETCTBANIOTO My MHOXKecTBO OT LR(0)-enemenTu.
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Ennn LR(0)-enemeHT e mpoayKuusi ¢ ompefesieHa MO3WIMs Ha YeTsIiaTa IjaBa BbPXY Hed,
KaTo yeTsIlara IjaBa ce 03HayaBa c ., HalpuMep:

E—-E+.T

Haif-pasnpocTpaneHnTe MeTOAN 3a TeHEpHpaHe Ha MHOXKecTBaTa oT LR(0)-enement ca:

- Simple LR Method (SLR) [4, 17;

- Look-Ahead LR Method (LALR) [3,5];

- Full LR Method [9, 10, 2].

Bcekn envH OT Te3u METOIM M3IT0JI3BA CIICTHAUTE JBE (DYHKIINH:

- GOTO, kosTO ONMUCBA MPEX0Jia OT JAJICHO ChCTOSHUE HA aBTOMATA, MPe3 ONpeaesicH CUMBOI
(He3aBHCUMO TEepPMHHAJICH WM HETCPMUHAIEH), B HOBO ChCTostHHE. GOTO 00XBaIia BCHUKH
LR(0)-eneMeHTH OT TEKYLIOTO ChCTOSIHUE, IIPU KOUTO CE IpaBH NPEXOJ IIpe3 €IUH U ChLIU
cuMBoi. CurrakcucsT Ha GOTO e:

NewState = GOTO[OldState, Symbol]

- HULL, xosTo renepupa MHOXecTBOTO OT LR(0)-eneMeHTH 3a BCSKO HOBO CBHCTOSIHUE Ha
aBTOMAaTa, HampuMmep, ciex kato e 6un usBbpiieH npexoxq GOTO. Cunrakcucet Ha HULL e:
HULL[<set of LR(0)-items>]

ITpouechT Ha reHepHpaHe HAa HOBU CBCTOSHHS Ha CTEKOBHS aBTOMAT € cXoAsml [3], KoeTo
03HAu4aBa, Y€ C TCUYCHHE Ha BPEMETO, BCE IIOBEYE HOBOTCHEPHPAHU CHCTOSIHUS IIE IOBTapAT
TeHEpHPAaHU BeYe ChCTOSHHA. TOBa /1aBa BE3MOXHOCT HSAKOM OT HOBHTE CHCTOSHHUS Jla OBAAT
3aMECTEHU C TeHEpPHpaHU Beue TaKKMBa, KaTo 3a LENTa caMoO Ce NpeHacouaT ChOTBETHHTE
mpexoau. To3wm moaxo[ 3HAYMTENTHO HaMmalsBa OOIIMS Opol Ha CHCTOSHHATA HA CTEKOBHUS
aBTOMAT, HO CBIIO Taka € U MPEINOCTaBKa 32 HEJETEPMUHHUPAHOCT, KOSTO C€ U3pa3sBa O]
(dhopMaTa Ha KOHQIIMKTU OT TUN "pedykyus-pedykyus” wnu "nperoc-pedykyus”.
Haii-nmubeparneH o oTHOIIEHNE Ha KOMOMHUPaHETO Ha cheTosTHAA € SLR-MeToasT. B pesynrar
Ha TOBA, IIPM HETO Ce IMOJydYaBaT Hal-MaJKo Ha Opoll CHCTOSHMSA, CHOTBETHO - Haif-Majka
Tabnuia Ha pa3dopa, HO U Hal-ToJIsIMa BEPOATHOCT 32 KOHQIUKTH.

Haii-koHCepBaTHBEH 1O OTHOILIEHHE Ha KOMOWHHPAHETO Ha CHCTOSHHSA, CHOTBETHO M Hai-
BceoOxBateH, ¢ Full LR-MeToxbT, HO TOPHM W TIpH HETO CHIIECTBYBAT OTPAHWYCHH KJIACOBE
rpaMaTHUKH, KOUTO BOAAT 10 HelleTepMuHupaHnocT. [IpuMepu 3a TakuBa rpaMaTHKU ca JaJIeHU B
[7]. B cpmiara cratust € u3BeAeH U OOIIMAT BUJ HAa TPYIHTE MIPABUIIA, HOPAKTAIIN CHOTBETHHS
THIT HEJIeTePMUHUPAHOCT.

[IpoGiembT ¢ HenerepmunupaHoctTa npu Full LR-merona moxe aa Obae pelieH, KaTo Npu
CHHTAKTUYHMS aHAIU3 OB U3MON3BAH epag-cmpykmypupan cmex, KakTo TOBa € MPeII0KeHO
B [11, 12]. ToBa maBa BE3MOXHOCT HOCIIEIOBATEIHO Ja OBIAT MPIIIOKEHH BCHYKH BB3MOXKHH
ITBTHIIA U TaKa Ja ObJaT OTXBBPJICHH T€3H, KOUTO BOAAT [0 MOTPELIeH H3BOI.

Hacrosimara cratust mpeanara CTpyKTypH OT JaHHH M alTOPUTHM 3a IPOTPaMHA PeaTH3aIiis
Ha CTEKOB aBTOMAT, M3IIOJI3BAII Ipad)-CTPYKTypPHPAH CTEK.

1. HeneTrepMuHHAPAHOCT P TeHePUPaHe HA CHCTOSTHUATA HA CTEKOBHUS aBTOMAT

Axo B €Ha rpaMaTuKa CbIICCTBYBAT MMPOAYKIWHU OT BUAA:

1 Nl — (INz’Y
2 N] — (IBS (G])
3| N2—p

kbaeTo N; 1 N ca pa3snuyHN HeTepMUHAIHU CHMBOJIH, a O, 3 ¥ Y ca PeAUIN OT TePMHUHATHU H
HETEpPMUHAJIHU CUMBOJIU, IIPU KOETO:

LHS(y) = LHS(d)
TO Ta3W TPaMaTHKa I MOPOIU KOHMINKTH OT THIIA NPEHOC-PeOVKYUSL.
ITpumep 3a eHa TakaBa rpaMaTHKa e:

1| S—aAcd
2 | S— abcb (Gy)
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3 | A—Db
CeriacHo [3], Ta3u rpaMaTrKa cieiBa fa Ob/ie pa3IupeHa ¢ eaHa JOMbIHUTETHA IPOTYKITHS:
| S—S
KOSTO 1€ KONHMpa CTapTOBHMs HETEpMHHAIEH cuMBON Ha rpamarukara. HULL nHa Ta3m

MNpoAYKIMA IIC (I)OpMI/Ipa HYJCBOTO CbCTOSIHUC HA CTCKOBUS aBTOMAT.

_ S—.s
So=HULL[S —.S]= | S—.aAcd
S — . abcb

CirreiBamuTe CHCTOSTHAA I1ie OBaaT:

S; =GOTO[S,, S] = HULL[S_—> S.]= [S_—> S.] - ycnewmno pasnosnama éxoona peouya

S —a.Acd S —a.Acd
S, =GOTO[Sp,a]=HULL | S—a.bcb |[= | S—a.bcb
A—.b

S; = GOTO[S,, A] = HULL[S — aA . cd] =[S — aA . cd]

S—ab. Cb] - nperoc ?
A—b. - pedykyus ?

S ab. cb]
S,=GOTO[S,, b] =HULL | A —b.

B ToBa 4-TO CBCTOSIHME SCHO C€ BIDKAA KOH(DIMKTBT OT TUIA HPEeHOC-pedyKyus, KOUTO
KOH(IMKT MOXe J1a Ob1e (hOopMyJIUpaH Mo CIeIHUS HaYKH:

AKO CTEKOBHST aBTOMAT C€ HAMHUPA B ChCTOSIHHE Sy, @ HA BXOJHATA PEIUIA CII€JBA CUMBOIBT
'c', To me ObJe HEBB3MOXKHO Jla Ce OIpejeNy, Aany Aa ObJe HalpaBeH nperoc Ha 'c' B cTeKa
WM J1a 0bJie N3BBPIICHA pedykyus 10 poaykuus 'A — b' (mopamu Tosa, ue FOLLOW(A) = {
'c' } cpriacHo mpoxyknus 'S — aAcd').

Crenpaiure ChCTOSIHUS Ha aBTOMATa HsMa Ja IpeIu3BUKAT KOH(INKT:
Ss = GOTOIS;, c] =HULL[S — aAc.d] =[S — aAc.d]

S¢ = GOTO[S4, c] =HULL[S — abc . b] =[S — abc . b]
S;=GOTOI[Ss, d] =HULL[S — aAcd.] =[S — aAcd.] - pedyrxyus
Sg = GOTO[S¢, b] =HULL[S — abcb .] =[S — abcb.] - pedykyus

HOI[O66H BUA HCACTCPMHUHUPAHOCT CC IIOJIydaBa W 4KO B €JlHa I'paMaThUKa CbhIICCTBYBAT
MNPpOAYKIIMH OT BHUJA:

1 N1 — (X,NZY
2 [ No— BN, (G3)
3 N2 — B

kbaeTo N u N, ca pa3nuuyHu HETEPMUHAIHNA CUMBOJIH, a 0, B U Y ca PeJHLY OT TEPMUHAIHHU U
HETEPMHMHAJIHU CUMBOJIH, IIPU KOETO:

LHS(y) =B

TaxaBa rpamaTuka Ie MOpoAd OTHOBO KOH(IIMKTH OT TUIIA HPEHOC-PeOVKYUSL.
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HpHMep 3a €/IlHa TaKaBa IrpaMaTHKa €:

1 | S— bAad
2 | A—adA (Gy)
3 A—ad

CwritacHo [3], Ta3u rpamMaTHKa ciie/iBa 1a ObJie pa3linpeHa ¢ e{Ha JOMbJIHUTEIHA POLYKIHUS:

| S—s
KOSATO I KOMUpa CTapTOBHSA HETEPMHUHAJICH cUMBON Ha rpamatmkara. HULL Ha Ttasm
npoaykuus e GopMupa HyJIeBOTO ChCTOSIHAE HA CTEKOBHSI aBTOMAT.

So=HULL[S — . §] = [§—>.s J
S —.bAad
CrnenBamure ChCTOSHUS e ObIIaT:
S, =GOTO[S,, S] = HULL[S_—> S.]= [S_—> S.] - ycnewmro pasnosnama éxoona peouya

S —b.Aad
S, = GOTO[Sy, b]=HULL[S — b . Aad] = A — . adA
A —.ad

S; = GOTOI[S,, A] = HULL[S — bA . ad] = [S — bA . ad]

A—a.dA [A—a.dA]
S¢=GOTO[S,,a] =HULL |A—a.d |= |[A—a.d
S5 = GOTO[S;, a] = HULL[S — bAa . d] =[S — bAa. d]

A—»ad.A] [A—>ad.AT

S¢ = GOTO[S,4, d]=HULL |:A —ad. = |A—ad. - pedykyus ?
| A—.ad | - npenoc?

B ToBa 6-TO CBCTOSIHME SICHO C€ BHXJa KOHQIMKTBT OT THUIA HPEHOC-peOyKyus, KOUTO
KOH(IMKT MOXKe /1a Ob1e (GopMyJIMpaH Mo CleHUS HauKH:

AKO CTEKOBHAT aBTOMAT C€ HAMUpa B CBCTOSHHE S, a Ha BXOJHATa pEAUIa CleIBa
MOCIIEJOBATEIHOCTTA OT cMMBOIH 'ad’, TO mie ObJie HEBB3MOXKHO Ja Ce OIPEeIIH, JajH 1a Obae
HaTpaBeH npexoc Ha 'a' B cTeka WM Ja Ob/Ie U3BBpIICHA pedyKkyus 1o nponaykuus 'A — ad'
(nmopanu ToBa, ye FOLLOW(A) = { 'ad' } ceriacHo npoaykius 'S — bAad').

CrnenBamyre ChCTOSHUS Ha aBTOMAaTa HiMa Ja IpeIM3BUKaT KOH(INKT:
S;=GOTO[Ss, d]=HULL[S — bAad .] =[S — bAad.] - pedykyus
Sg=GOTO[S¢, A]|=HULL[A — adA.]=[A —adA.] - pedykyus
Sg =GOTO[S¢, a] =HULL[A — a.d]=[A — a.d]

S10=GOTO[Sy, d]=HULL[A — ad.]=[A —ad.] - pedykyus

[Ipo6aemMbT ¢ HeIeTEPMUHUPAHOCTTA B ChCTOSIHUE S4 Ha rpamatuka G, U B ChCTOSIHUE Sg HA
rpamatuka G, Moke 1a 6b€ pa3pelieH, KaTo B Tabiumara Ha pa3dopa ObIaT 3aa3eHu U JBETe
AJITCPHATHUBH, a aJITOPUTHBMBT 3a CUHTAKTUYCH aHAJIU3 6]),[[3 MOJII/I(I)I/IHI/IpaH 110 TaKbB HA4YUH, Y€
Jla TIPOBEpPsiBa MMOCJICIOBATEIHO BCSIKA €HA OT TsX.

ToBa 11e Obje HANPABEHO C MPEAJIOKCHUTE IMO-J0IY CTPYKTYpH OT JaHHU U QITOPUTHM 32
CHUHTAKTUYCH aHAJIH3.
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2. CTpykTypa Ha Tadanuara Ha pa3dopa

CsriacHo [8, 3, 4] cxemaTa Ha IIPEBKIIIOYBAHE HAa CTEKOBHS aBTOMAT CE OIMMCBA C TIOMOIITA Ha
nBe TaOmuiu: Tabnuia Ha ACWCTBUATa W Tabnmia Ha mpexonure. To3um moaxon obade e
Hee(eKTHBEH, 3aM0TO:

- IOPH 1 32 MAJIK{ IPaMaTHKH TaOJHUIIMTE CE MOyYaBar "CUIIHO pa3peicHu";

- Ta6HI/IHaTa Ha }IeﬁCTBHHTa HC € XOMOI'CHHA, THU KaToO Ha npeceqHaTa TOYKA HAa CbCTOSIHHUEC HA
aBTOMaTa, ChC CHMBOJI OT BXOJHATa PEHIIa, MOXKE Ja C€ HaMHpa KaKTO HOBO ChCTOSHHE, TaKa
U JIICHA CTPaHA Ha POIYKIHSI WIH accept;

a B ClTy4ail Ha HEJICTCPMHUHUPAHOCT TO3H MOAXO0/] € U HEMIPHUIIOKHM, 3aI0TO:

- Ha MpPeceYHAaTa TOYKA Ha ChCTOSIHUE HA aBTOMATa, ChC CUMBOJ OT BXOJIHATA PEIUIlA, MOXKE J1a
OBJIc 3alrcaHo caMoO €THO SAWHCTBCHO NEHCTBHE, KOCTO HE JIaBa BH3MOXHOCT, TP HATMIHE
Ha KOH(MJIHKT, 1a ObJaT ONMMCAaHU BCUYKH AIITCPHATHBH.

3aroBa, mpm mporpamHara peaimm3anusi Ha LR-meroma mie ce wW3mon3Ba CTPYKTypaTa,
MpeIo’keHa B [6], a UMEHHO TabJHIa ChC CIICAHUTE YSTHPH IOJIETA:

- CurrentState - CbCTOSTHIETO Ha BbpXa Ha CTEKa,

- NextSymbol - cnepBamusaT CUMBOJI OT BXOJHATa PEAMIA WM HETEPMUHATHUAT CUMBOII
MTOJIyYCH B PE3YJITAT OT PEAYKIIHS,

- Result - 111710 4KCIIO, YNETO 3HAUYEHUE CE ONPELNS OT CTOMHOCTTA B TIOJETO Action;

- Action - axo croitHOocTTa Ha Action e 'S', To Result cbabpka HOMepa Ha CIEIBAILOTO
CBCTOSIHUE; aKo cToiHOCTTa € 'R', To Result chbibpka HOMEpa Ha MPOIYKIMATA, KOSTO TPsiOBa
Jia ObJIe IPUIIOXKEHA; aKO CTOMHOCTTA € 'A', TO BXOJHATa peMIia € pa3lo3HaTa KaTo BIpHA.

3a HyXIWTe Ha HACTOsAIaTa pa3paboTKa, Ta3W CTPYKTypa Oie ObJe pa3lIupeHa ¢ €IHO
JOI'BIIHUTEIIHO I10JI€, & UMEHHO:

- NextBranch - 1510 4mcno, KOSTO IE ChABPKA HOMEpa Ha pena B Tabiuiarta, B KOWTO, B
coy4alh Ha KOH(QUIMKT, € OINHcaHa CIieABamaTta ajlTepHaTuBa. AKO HAMa KOHQIHUKT, TO
croriHocTTa B ToBa mojie me Owae '0'. Croinoct '0' Moke ma ObIe HM3IMOJI3BaHa, 3allOTO HE
CBINECTBYBa BB3MOXKHOCT 3a pa3KIIOHeHHe KbM pen ¢ Homep '0', Thil KaTo TO3W pell BUHATU
CBHIBPXKA MPEXO]] KbM BB3eNa, B KOWTO BXOAHATA PEIUIia ce pa3lo3HaBa KaTo BIpHA.
3abenexcka: Homepayuama Ha peoogeme 6 mabnuyama sano4eéa om '0'.

Ha Tabmmma | e magena tabnmmarta Ha pa3bopa 3a rpamatukata G,. B 6-Tu pen Ha Tasu
Ta0JIUIA SICHO Ce BIK/JAa PA3KIIOHEHUETO KBbM CIIe/BAIllaTa aJTepHATHBA, HAMUpAIIA ce B pef /-
Mu. Bikaa ce chino Taka, ye HapenaeHara nBoiika <CurrentState, NextSymbol>, no xosto ce
M3BBHPIIBA THPCEHETO, IMA €{HA U ChIa CTOHHOCT B peoBe 6 u 7.

CurrenState | NextSymbol | Result | Action | NextBranch
0 S 1 S 0
0 a 2 S 0
1 ; 0 A 0
2 A 3 S 0
2 b 4 S 0
3 c 5 S 0
4 c 6 S 7
4 c 3 R 0
5 d 7 S 0
6 b 8 S 0
7 ; 1 R 0
8 ; 2 R 0
Tabnuya 1. Tabruya na pazbopa 3a epamamurxama G,
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3. CTpYKTYpH OT JaHHHM 32 IPOrPaMHATA peanu3alus

Tabmumata Ha paszbopa me ObAe WMIUDIEMEHTHpaHa Kkarto Kimac ¢ ume IActionTable.
IIporpamMHHUAT KOJ Ha TO3U KJIac HAMA J1a ObJe pasriiexaaH TyK, HOpaIu JHUICca Ha MsCTO.
KnackT nmMa member-pyHKIwHs:

char TActionTable::GetResult(char NextSymbol, int &Result, int &NextBranch)

Ts momyuyaBa KaTO HapaMeTpH: ChCTOSHHETO HA BbpXa HA CTEKa M TOPEOHHA CHMBOJ OT
BXOJHATa peAWIla WM pe3yiTara OT H3BbpIIeHaTa peaykuusa. C TaX (YHKOUATa THPCH II0
OBPBUTE JBE MOJETa Ha TabiHulaTa €IHOBPEMEHHO. AKO ObJe OTKPHTO CHOTBETCTBHE,
(hyHKIHATa BpBIAa CTOWHOCTTA Ha ITOJIETO Action. AKO TakOBa CHOTBETCTBHE HE OBJIE OTKPHUTO,
To pyHKmmaTa Bpbma 'E', koeTo e curHai 3a CHHTaKTHYHA TPEIKa.

ApryMeHTBT Result ce pesjaBa IOCpEICTBOM IICEBIOHNUM. [Ipu BIM3aHe BBB (DyHKIMATA, [IPE3
TO3M apryMeHT ce IpejlaBa ChCTOSHUETO, KOETO ce HaMUpa Ha BhpxXa Ha creka. IIpn m3nm3ane
OT (YHKIHMATA, IPE3 TO3U apryMEHT ce BPBILA CTOWHOCTTA Ha NoseTo Result Ha Tabinuara.
AprymeHTBT NextBranch cpIIO ce TpemaBa IOCPEICTBOM ICEBIOHMM. lIpm m3nm3aHe oOT
(yHKIHATA, IPe3 TO3M apryMEHT Ce BPbIIa CTOMHOCTTA Ha noieTo NextBranch Ha Tabnunara.
KrnaceT nMa ome criegaata member-QyHKIHS:

int ActionTable::ReadTable(FILE *GrammarFile)

KOSITO U3BBPILBA YeTeHE Ha TabnuuaTa ot ¢aiina c rpaMaTukaTa.

OcBeH ToBa ca pa3paboTeHH U CIICAHUTE IIOMOLIHU KJIACOBE:

- class TQueue - BXOAHA penla;

- class TProductions - chIbprKalll IPOAYKINUTE HA IPaMaTHKAaTa;

- class TStack - cpaBpKaIl CTEK C JBE CEKIMU: 32 CHMBOJH U 3a ChCTOSHUS, KAKTO M BTOPHU
CTEK C JIBE CEKINH, ChABPIKAIIL: PENepH KbM ITbPBHS CTEK U ITO3ULUK B TabIHIaTa Ha pa3dopa.

Knacer TQueue nma cnemante member-QyHKITHH:
char TQueue::GetSymbol(void)

KOSITO BPBINA IIOPEAHNS CHMBOJI OT BXOJIHATA PEIHIIA.
void TQueue::Error(void)

KOSITO OTIICYaTBa ChOOIICHUE 32 TPEIIKa.

B xitaca TProductions IpoAyKIIMUTE C€ ChXPaHIBAT KaTO MAacUB OT cTpuHTOBe. KM Kilaca nma
pasnucaHa member-(QyHKITHS:

void TProductions::ReadProductions(FILE *Stream)

KOSITO YeTe MPOIYKIUHUTE OT (haiiia ¢ rpaMaTHKaTa.

Knacwt TStack nma crieqaute member-(yHKITUH:

void TStack::Push(char Symbol, int State)

KOSITO BKapBa CHMBOJI U ChCTOSIHHE B CTEKA.

void TStack:: Pull(void)

KOSITO M3B&XKJa CHMBOJ M CHCTOSIHAE OT creka. DyHKIMsATa HE BPBINA PE3yNTaT, Thi KaTo
M3BAJICHUTE CUMBOJI M CbCTOSIHUE HE CE M3II0I3BAT M0-HATATHK B AITOPUTHMA 33 aHAJIH3.

char TStack::GetTop(void)

KOSITO BPBILla CHCTOSHUETO OT BhpXa Ha CTeKa, Oe3 /1a ro U3BaXKIa OTTaM.

char TStack::Duplicate(void)

KOSITO JyOJHpa ChIbPKAHUETO HA CTEKA 32 CHMBOJH U CHCTOSHHS B CAMUS HETO, CJIE KOCTO
3alMCcBa B CTEKA C PElepUTe: perep KbM HA4YaJoTO Ha AyObJia ¥ MO3WIMITA B TaOJIHIaTa Ha
pa3bopa, B KOSITO MO3HUIIMS CE € CIIYYHIIO Pa3KIOHEHHETO.

char TStack:: Prune(void)

OTpsI3Ba CTEKa JI0 Hali-TOPHHMS perep, KaTo 10 TO3M HAYWH OTCTPaHsABa TEKyIllaTa ajTepHATHBA.

CHHTaKTHYHHAT aHAIM3aTOp € OoQopMeH B otraeneH kiac: TParser. Tol chabpika CIETHHUTE
BBTPEIIHU IPOMEHIIUBH:

TProductions Productions - MacHB ¢ IPOyKIIVH;

TActionTable AT - Tabnuiia Ha pazbopa;

TStack St - cTek CbC CTPYKTYpa, KaTO OMKCaHaTa IMo-rope.
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KnackT nma member-hyHKIus:

void TParser::Init(FILE *GrammarFile)

KOSITO 3apek[ia MacHBa C NPOIYKIMMTE W Tabnuiara Ha pa3bopa B ChOTBETHUTE BHTPEINHH
MPOMEHITUBH.

4. AJ'll"OpI(lT'l)M Ha MPEBKJJIIOYBAHE HA CTEKOBUA aBTOMAT

AJNTOpUTBMBT Ha NPEBKIIIOYBAHE HA CTEKOBHS aBTOMAT € PasIicaH KaTo OTAeJHa member-
¢byHKUMA KBM Knaca TParser:

int TParser::Parse(TQueue &Queue)

CrpIaTa U3BbPIIBA CHHTAKTHIHUS aHAIM3 HA BXOJHATA peanma Queue.

AJTOpHUTHEMBT Ha NPEBKIOYBAHE HA CTEKOBHS aBTOMAT €:

begin
push into stack <BOS, 0>, i.e. the symbol for bottom of stack and the zero PDA-state;
for cach NextToken from the input tape do
begin
call GetResult() with the NextToken from the input tape
and with the PDA-state on the top of the stack;
if NextBranch is not zero then
duplicate the double stack content
and push a new reper and a new parsing table pointer into the repers stack;
switch on function return value:
case ‘S’ 1 //the Result parameter contains the number of a PDA-state
push <NextToken, Result>;
break;
case ‘R’ : //the Result parameter contains a production number
pull from stack the right side of this production,
together with the corresponding PDA -states;
call GetResult() with the LeftSide of the production
and with the PDA-state on the top of the stack;
push <LeftSide, Result>;
break;
case ‘E’:
if the reper on the top of the repers stack is not zero then
prune the double stack to this reper;
else display an error message;
break;
case ‘A’ : display a message of success;  break;
endfor;
end.

3abemexka: [Ipu m3BnkBaneto Ha GetResult( ), cnen w3BbpiieHa pexyknus (Bmx case 'R'), e
ce Hajlara MpoBEpKa Ha BPBIIAHUS Pe3yJTaT, Thil KaTo MOCIEAHUIT ChC CUTYpHOCT € 'S'. ToBa
TBBPACHHE MOXeE JIECHO Aa ObJie JOKa3aHo, KaTo ce B3eMe MPEABH]I, Y€ TOYHO TOBA M3BUKBAHE
Ha GetResult( ) ChOTBETCTBA HAa THPCCHE B TAOJMIIATA HA MPEXOIUTE, KOECTO aBTOMATHYHO
n3kmouBa pesyataru kato 'R' m 'A'. Pesyntar 'E' e chiio Taka HEBB3MOXKEH, Thil KaTo
HETEPMHUHATHUAT CUMBOJI, C KOWTO C€ THPCH, € pe3ysTar oT peaykuus. CieoBaTeIHo, Tpean
OIlle TO3U CHMBOII J1a OBJE Pa3BUT, TOHM € OWJI YacT OT AACHATA CTpaHa HAa HAKOS MPOIYKIIHS,
KaTo 3a pa3BMBAHETO MY CE€ TPBIHAJIO OT peaHO CHCTOSHHME Ha cTekoBHs aBTomar. Cren
PEAYKINATA, CTEKOBHUST aBTOMAT Il CE BEPHE B TOBA CHCTOSIHUE, a HA BXO/Ia 11 YaKa TOKY-IIO
peAyIHMPaHUAT HETEPMUHAIICH CHMBOIL.
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5. 3aki04eHus u ObJeI0 pa3BUTHE

[IpoGneMbT ¢ HEONMpeneIeHOCTTa IPU TeHEPUPAHETO HAa CHCTOSHUATA HA CTEKOBHUS aBTOMAT,
n3noy3Bal npu LR-MeToa 32 CHHTAKTHYHUS aHAIIUN3, MOXKEe J1a ObJie pa3pelleH ¢ MOMOIITa Ha
rpad-CTpyKTypHpaH CTEK.

B crartusita ce mpemara BMECTO ABe TaOIHIIM Ha pa3dopa Ja ce U3IoJ3Ba eqHa oOma Tabnumna,
KOSITO € navmua mabauya, ¢ XOMOTEHHa CTPYKTypa Ha moiertara. CTpyKTypara Ha Ta3u
TabsMIa 1aBa Bb3MOXKHOCT 33 ChXpaHsIBaHe Ha alITEPHATUBHU ITBTHUINA 33 W3BO/. [lombaBaHETO
Ha Ta3u TaOiHMIa MOXKE Ja CTaHe MOCPEACTBOM HU3BECTHUTE METONU 3a TeHepUpaHe Ha
CBHCTOSTHUSITA Ha CTEKOBHS aBTOMAT, KaTO B Ciiydail Ha KOH(JIMKT, B TaOJIUIaTa ce 3amHCcBaT
BCHYKH aJITePHATHBH.

Bb3 0CHOBa Ha MPEUIOKEHUTE B CTATHUATA CTPYKTYPU OT JAHHU M aJIrOPUTHM MOXKeE 1a Oble
pa3paboTeH CHHTAKTHYEH aHaju3aTop, KOHTO Ja CTaHe dYacT OT MporpamMHa cpena 3a
reHepupaHe Ha KOMITHIIATOPH.

budauorpadus

1. Beazley D. M., Python Lex-Yacc, http://www.cs.vu.nl/~jansa/fip/BKO0/ply. html, May 2004.

2. Chen X. & Pager D., Full LR(1) parser generator Hyacc and study on the performance of
LR(1) algorithms, Fourth International C* Conference on Computer Science and Software
Engineering, page numbers 83-92, ISBN: 978-1-4503-0626-3, May 16-18, 2011, Concordia
University, Montreal, Canada.

3. DeRemer F.L., Practical translators for LR(k) languages, PhD dissertation, Department of
Electrical Engineering, Massachusetts Institute of Technology, Cambridge, 1969.

4. DeRemer F.L., Simple LR(k) grammars, Communications of the ACM, Vol. 14, No. 7, July
1971, page numbers 453-460, ISSN: 0001-0782.

5.Donnelly C. & Stallman R., GNU Bison - The Yacc-compatible Parser Generator,
http.://www.gnu.org/software/bison/manual/bison.pdf, December 2012.

6. Iltschev V., Parsing Table Structure and Algorithm for the LR(k) Parsing Method, 22nd
International DAAAM Symposium, page numbers 0411-0412, ISBN: 978-3-901509-83-4,
ISSN: 1726-9679, 23-26 November, 2011, Vienna University of Technology, Vienna, Austria.
7. Iltchev V. & Atanassov 1., Ambiguous grammars for the SLR, LALR and Full LR Medhods
for Parsing Tables Generation, Journal of the Technical University Sofia - Plovdiv Branch,
“Fundamental Sciences and Applications”, Vol. 20, 2013, ISSN: 1310-8271, Technical
University Sofia, Plovdiv Branch, Bulgaria. (mox neuar)

8. Knuth D.E., On the Translation of Languages from Left to Right, Information and Control,
Vol. 8, No. 6, December 1965, page numbers 607-639, ISSN: 0019-9958.

9. Pager D. A. Practical General Method for Constructing LR(k) Parsers, Acta Informatica,
Vol. 7, No. 3, 1977, pp. 249--268, ISSN: 0001-5903

10. Spector D., Full LR(1) parser generation, ACM SIGPLAN Notices, Vol. 16, No. 8, August
1981, pp. 58-66, ISSN: 0362-1340.

11. Tomita M., Graph-Structured Stack and Natural Language Parsing, Proceedings of the 26th
Annual Meeting of the Association for Computational Linguistics, 7-10 June 1988, pp. 249-
257, State Univerity of New York.

12. Tomita M., Generalized LR Parsing, Springer Verlag, ISBN: 1-461-36804-9, Dec. 19,
2012.

ABTOpH:

ri.ac. a-p uex. Benko MBanos Mnues

ri.ac. a-p unxk. MBaitno HukonaeB AtaHacos
Karenpa Kommtorspau Cucremu u TexHonoruu
Texumuecku yauBepcureT - Codus, pummain [1nosaus
email: iltchev@tu-plovdiv.bg

email: ivo_atan@tu-plovdiv.bg

125



Hayunu TpynoBe Ha Cbio3a Ha yueHuTe B bbarapusi—ILiosaus. Cepusi B. TexHuka u TeXH0J10THH
ToM XI., Cb103 Ha yuenure, cecust 30-31 oxromBpu 2013. Scientific research of the Union of Scientists
in Bulgaria-Plovdiv, series C. Technics and Technologies, Vol.XI., Union of Scientists, ISSN 1311- 9419,
Session 30-31 oktober 2013.

EnuH noaxoa npu peajm3alusita Ha NIPHOPUTETHH ONMALIKH HA MHOKECTBO
HHUBA
HNgBaiinnio HukosnaeB Atanacos, Beiako UBanor Nituen
kareapa KoMIoTbpHH CHCTEMH M TEXHOJIOTHH,
Texnuvecku ynusepcurer - Copus, pununan Ilnosaus

An approach for multilevel priority queue implementation
Ivaylo Nikolaev Atanassov, Velko Ivanov Iltchev
Department of Computer Systems and Technologies
Technical University - Sofia, Branch Plovdiv

Abstract: The multilevel priority queues are widely used structure in the computer systems.
They are used in operating systems scheduling, network switches and other. The queues
implementation can varies depending of the system requirements, but as common goal
avoiding starvation is a main topic. The current paper offers an approach for multilevel priority
queue implementation with scheduling formula aiming to avoid “starvation”.

Keywords: operating systems, scheduling, priority queue

YBon

[IpuopuTeTHUTE OMHAIIKKM HA MHOXXECTBO HHMBa Ca MIMPOKO H3MOJI3BaHA CTPYKTYpa B
KOMITFOTBPHUTE CHCTeMH. TsixHaTa ymoTpeba Bapupa OT IUIAHHPAHETO B OMEPAIIMOHHUTE
cucremu [3, 6, 7] mpe3 miaHupaHe Ha CHOUTHSI OT BCeKHIHeBUETO[1, 2] mo pasnpexaeneHue U
apOuTpupane Ha mnakeTn mpe3 switch. OOCmy)XKBaHEeTO Ha ONAaNIKUTEe TpsOBa na Objae
ChOOPA3CHO C LIEUTE HA CUCTEMATa, B KOSTO ca peanusupanu. Haii-o6mio obaue, TpsOBa na ce
n305TBa SBJICHUETO ,,starvation”, mpu KOeTo ce HabJIr0[aBa HeOOCTy)KBaHE Ha JaJICH CIIOT.

CTpyKTYypH JaHHH U (PYHKIHOHMPAHE HA OMAIIKATA

[TpuoputeTHUTE OMAIKM MOXE Ja ca peaJu3UpaHd KaTo TaKMBa C HEOTpaHWYeH Opoi
MIPUOPUTETH U TaKWBa, TIPH KOUTO MPHOPUTETHTE Ca MPEIBAPUTEITHO U3BECTHH U CTOWHOCTHUTE
ca sicio nedunupann. OGMKHOBEHO 3a peajHM3allisirTa UM Ce M3I0JI3BaT JbpBeTa, heaps, skip
lists, kanennapuu onamk# [1, 4, 5]. OOekT Ha HACTOSIIATA CTATHS Ca OMAIIKUTE C OTPaHHUYCH
Opoii MPHOPUTETH, KOWTO Ca XapaKTEpHH 3a omepalmoHHuTe cucremu [4, 6, 7]. Karo
CTPYKTYpa JaHHH CE H3IO0J3BAT MHOXKECTBO MACHBH (32 BCSIKO HHUBO) C (HUKCHpaH Opoi
€JIEMEHTH, KaKTO U CTPYKTypa C mapaMeTpHu 3a Bceku MacuB (omnamika). O0mara cTpykrypa Ha
npeanoxenara [10 e npencraBena Ha ¢wur. 1.

oInarka napameTpH
A A
— — ~ ~
npuoputet 0 cro01enue 1 CHOOILEHHE N p,m,a,s,c

MPUOPUTET M

@ur. 1. OO BUI Ha IPUOPUTETHATA OTIAIIKA.
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CrImiecTBYBAT HIKOJIKO HUBA (OIMAIIKH, CIOTOBE), KATO BCAKO HHUBO € C Pa3iIHyYeH IIPHOPUTET.
CbOoOLICHUSI OT CHOTBETHHUSI NMPHOPUTET CE 3alUCBaT Ha CHOTBETHOTO HUBO. 3a BCSKa OT
OIAIIKUTE Ce cIeAU Opoil Ha IOcIen0oBaTeIHO U3BBPIICHU YeTeHus (dequeue) oT Hes U Opoit
Ha IOCIIeJOBaTeIHU IPOIIycKa, T.e. KOJKO II'bTH IOCIEeJ0BaTeNHO € Omia HeoOcmyxeHa. [Ipu
BCSIKO OOpBIIEHNE 32 YeTeHE OT OINalllKaTa Ce W3YMCIISABA T.Hap. OLEHKA 3a BCAKA OIAIIKa U Ha
HeiiHa 0a3a ce B3MMa pelleHHe OT KOs Ja ce IpoyveTe NopeaHoTo chobienne. Popmyrara 3a
W3YHCIIIBAHE HA OLICHKATA €:

Pi*mi*zki+10 S;

— L= -P.+

M= — , KBIETO: k= — , ci=maxp - P;+d
1

q;

P — cratuyeH npuopuTeT Ha OalKara

m — Opoif chOOIIeHUS B ONalIkaTa

a — Opoil nocnenoBaTeIHU OOPBIIEHNS 33 YeTEHE OT OIalllKaTa

s — Opoii mocie10BaTEIHU NPOITYCHATH OOPBIIEHHS KbM OlalIkaTa
maxp — MaKCUMaJIeH IIPHOPUTET

d — mapameTbp 3a peryiupaHe Ha HapacTBAHETO Ha OIEHKATa

Biausinue Ha mapaMeTbpa d BbpXy U34HC/ISBAHATA OLlEHKA.

[TapameTspsT d MOXKe Ja OKaXKe CHITHO BIMSHHUE BBPXY paboTaTa Ha OMAIIKHUTE, Thil KaTO TOU
perynmpa OposAT NPOIYCKH, KOHTO MOXE Ja aKyMyjlIHpa €IHa omamka. [IpoBeneHn ca
eKCTIIEPUMEHTH 32 H3CJIEABAHE BIMSHHWETO HAa TO3M MapaMeTbp BBPXY IIOBEJCHHUETO Ha
OTAILKUTE.

Tabnuna 1. [apamerpu Ha onmamkure

Opoii HUBa (IPUOPUTETH) 10 ( 10 — Haii-BuCOK)
napaMeTsp d 1,5,10,15,20

00111 Opoii CHOOIIECHHS 30000

Opoii HUIIKH 3a 00CITy)KBaHE 10

Tabnwma 2. EkcriepuMeHT 3a omaiika ¢ npuoputeT | (Hali-HHUCHK).

d=1 d=5 d=10 d=15 d=20
3000 2988 2990 3002 3010 3016
6000 2923 2923 2950 2970 2982
9000 2854 2855 2898 2929 2947
12000 2778 2774 2826 2868 2896
15000 2682 2676 2750 2807 2846

Tabnmna 3. EkcrieprMeHT 3a omarika ¢ IpuopuTeT 2.

=1 d=5 d=10 d=15 d=20
3000 2912 2912 2928 2940 2949
6000 2820 2806 2847 2877 2897
9000 2721 2700 2767 2813 2844
12000 2612 2577 2642 2701 2746
15000 2461 2403 2490 2579 2645
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Tabnmma 4. ExkcriepuMenT 3a omamka ¢ npuoputet 10 (Haif-BHCOK)

d=1 d=5 d=10 d=15 d=20
3000 1978 2196 2053 1991 1965
6000 1142 1668 1572 1536 1513
9000 431 1245 1211 1183 1163
12000 0 858 920 903 890
15000 0 514 658 673 665
opoii | 3100
CHOOIIEHUA 3000
B OIlalIKa md=1
2900
W d=5
2800
2700 Fd=10
2600 md=15
3000 6000 S000 12000 15000
obpbierne No
@ur. 2. ExciepuMeHT 3a omnaiika ¢ IpuopureT 1.
6poit | 550
CHOOIIEHNS
B Omalika | 2000 m d=1
1500 W d=5
1000 md=10
500 Hd=15

3000 6000 9000 12000 15000
o0psbiIeHne No

®ur. 3. EkcriepuMeHT 3a onaika ¢ mpuopuret 10

KomenTap Ha pesyararture.

Otunranusara ca HanpaseHu npe3 3000 obprieHus. Biokaa ce, 4e yBennuaBaHe CTOMHOCTTA
Ha mapamerbpa d BOIH 10 MO-MaJIKo 0OpBIIeHHs (4ETeHHUs ) OT omamka I, T.e. TSI ce 00CIyXBa
MO-MaJKO — OposT Ha CHOOIICHMATa B HESA ce yBenuuaBa c yBenmuaBane Ha d. Ot gpyra
CTpaHa, BIX/a ce, ue ronemute croitnoctd Ha d (10, 15, 20) He oka3BaT CHIIECTBEHO BIMSHUE
BBpPXY Hali-mpuopureTHaTa onaimika 10, T.e. oT AajeHa croiiHocT HaTaThk (d=10) onamikara He
3aHIKaBa MPUOPHUTETA CH. 3a cToiHOCT Ha d=1 u noHsKbAe d=5, ChOOIIEHHUsTA B ONAIIKATa Ce
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npouuTar Obp30, ome npean obpwienue 12000 (3a d=1), kato yBenuvaBaHe Ha d BoaH 11O
3HAUUTENHO 3aHMKaBaHe Ha IPHOpHUTETa Ha omamka 10, HO 10 onpeneneHo HUBO, Cliell KOETO
He I1aj1a I10-HUCKO.

3akiaioueHue u Obaema padora.

PexumbT Ha 00CITy’)KBaHE Ha OMAIIKUTE MOXE J1a OBJIe 3HAYATEITHO H3MECHEH B 3aBHCHMOCT OT
napamerbpa d ¥ 3aT0Ba € HEOOX0AMMO BHHMATEIHA HACTPOWKA M U3CJIC/[BAHE HA TTOBEJCHUETO
C Uen ToJyyaBaHe Ha 3aJ0BOJMTENHHM pe3ynrard. Karo ObJenio ychbBBPIICHCTBAHE Ha
peanu3aiusITa MOXe Jia ce BbBeze nmapamerhp d 3a BCsika elHA OT OMAIIKUTE, KOETO IIe BHECe
I'bBKaBOCT, HO M MIOBEYE HACTPOIBaHE HA cUCTEMara.
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DETERMINATIONS OF RISK ELEMENTS IN DUSTY AREAS INSIDE
OF COAL DIVISION

Prof.Ass.Dr.Hamid Nuredini

Resume:

Main objective in this study is research of dangerous dust in working area at the KEK, which
inflict many professionals’ illnesses.

This study will treat and determinate “Dangerous Coefficient” in duty of the working time, which
will create fast monitoring condictions in the working area. In this case will be easy to take
preventive actions with regards to procetions workers health.

Key words: Environment, dust, general dust, respiratory dust, SiO,, danger, health, gravimetric
method
1. INTRODUCTION
Dust is present in all areas during exploitations process but especially during minerals crushing,
milling and classification process, these dusty areas often inflict many professionals’ illnesses.
This fackt has obligated much of experts to study dusty concentarations, chemical contens,
granulations, explosiviations and its relations with air. Dust includes all granulataions wich can
fly & saty in air.
Dust is present around of our life, also in working area, but dust concentrations should be on
controle, to monitoring them we must know its flow-springs and characteristic.
Dusty’s monitoring was showing many concentrations than is allowed, based in interanationals
standards.
This fact should enforce resposibillity institutions to take care and to change this situation with
regards to decrease of dust contrecations in the air in working areas.
This study will provide wheel (elements) to monitoring working’s areas which will be support us
to improve system of ventilations,in this way will protect workers health.
1.2. MINERAL’S DUST
The mineral’s dust wich is called granulations come from rocks crashig, milling and all
granulations wich comes during minerals escavation or exploitations. This dust has characteristics
to contrecate up- down in air in the all of working areas, the concentrations is depending on
dispersive stage.
Depending of the dispersive stage exist three types of granulations: '
1. Dust with granulations over than 10 [um] wich is seems. ( wich can see)
These granulations concentrated in the middle of air according to Newton’s law; also
these granulations can not be diffuse and coagulative and with easy process of filter can
be stoped.
2. Dust with granulations from 10 to 0.1 [um] can not seems with eyes but can see in the
afflux of the light, with microscope and with such apparatuse.

" Nuredini H.:Safety at work, college “Biznesi”, Pristina, 2012
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These kind of dusty concentrate according to Stocsit law, these granulations are very
dangerous because worker inhale them and after sometime it is very possible to showing
professionals illneses, this type of dust called aerogel.

3. Dusty with granulations under 0.1 [um] can recover just with ultra-microscope; can not
concentrate in the air but all time flow / movement according to teremic laws( Brauns
law), these kind of granulations (can not stoped by filtrate/inhaler) called fume/smoke.
Ivestigations has showed that granulations from 2 up to 0.1 [um] wich are in air of mines
can not concentrate but they can move up-down until not stoped in some kind of
groundsel or wall.

Dust grunulations is dangerous for two reasons:

a) Dangerous for health.

b) Has explosive characteristic

The granulations/dust of coal is dangerous for health and has explosive characteristice especially

granulations with diameter 1 [mm)].

1.3. RISK/ DANGEROUS EVALUATION

Dangerous evaluations of dust pollution in mining working areas estimated take in account these

indicatories:”

1. Indicatory of dangerous “Rap”

2. Indicatory of worker dangerous “Rp”

Rap = M *100%
Plm
Nk—  Numerical of dust present in air; ~ Plm — Maximal allowed contrecations
Rp = M *100%
St
Sd=0.5* Qk * Nk * (%SiO, +2) [mg]; SI = Qk* t,*PIm [mg]
Sd - Dangerous indicatory of dust pollutions in the air [mg]
Sl - Allowed quantity of dust during working time (tp ) - [mg]
Nk - Type of working area
Qk - Quantity of up-loading workers lungs with dust
t,- Time expoxure (working time of workers )

The indicatories “Rap” and “Rp” also used to determinate of alloved time in working areas.
2. DETERMINATIONS OF RISKINESS FACTORS
Dangerous situations by dust pollutions in mining working areas were been our motivations to
analize the situation based on before research and all implications factors.
Take in account these factors we can determinate dangerous coefficient throught of allowed time
during the working time (8 hours per day and 40 years per life).?
Through of this coefficient we can monitor the conditions in working areas and in this case we
can improve the conditions through decrease the dust present in air. In this manner we can protect
the worker by professional’s illnesses.
The dust present in air should be limited such as it is not biological, physical and chemical
dangerous for workers during the working time.
*
Tkp = A%, [Hours per day]
Os * Ns *(Ps + R)

2 Report of periodic measurement Institute “INKOS",2011/2012
® Report of periodic measurement Institute “INKOS",2011/2012
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Tkp -  Allowed time (wokers can work in dusty areas)
tn - Working years which are spend during the work experience
Qs- Loadning / ventilations of lungs [m*/hours]; middle amounts
Ns- Air pollution from dust [gm/m’]; middle amount for technological process or single
process
Ps- Free SiO, in dust [%]; middle amount
R- Coefficient provided with two methods (table 1.)
Coefficient’s amouns per factor A

Tab.1

f Estimate Provided amount A R
Comment

Genaral Dusty 45 3

Flyer Dust 15 2

Contrecation 13,2 x 10° 5

Quantity of air-inhale from one worker per minute and numerical of air-inhale was based on
research results given by Christensen, which are showed in table 2 below:

Tab.2
Loading | Oxygen’spend | Numercal of air- | Mass of air-inhale | Comment
s [litre/minute] | inhale [litre/minute]
[time/minute]

Easy 0.5-1.0 11-20 0.66-1.20
Middle 1.0-1.5 20-31 1.20-1.86
Hard 1.5-2.0 31-43 1.86-2.58
Very Hard 2.0-2.5 43-56 2.58-3.36

Allowed air-inhale that’s worker inhale during working life-period estimate with below formula:

2.7*%10° L _
a) Per all dusty: ngj = m [mg / working life-period]
2 (V]
0.9*10°

4 P(SiO, %) + 2

b) Inhale’s dust G [mg / working life-period]

G- None dangerous dust
P- Content of SiO, [%]

To clarification “allowed dust” in working area below you can see chart.
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On Y-axis was provided quantity of dust wich can inhale (none dangerous dust) while on X-axis
was provided free- SiO, [%].

On diagram shown that none dangeros dust (which worker can inhale during all working-life)
Its depending by SiO, [%] in this way:

For overall dust:*

. From 0.75 * 10° [ mg] per amount of SiO;........... 0[%] wupto

. 0.02621 * 10° [mg] per amount of SiO;........... 100[%]
For none dangerous dust (which can inhale):

. From 0.45 * 10° [mg]  per amount of SiO,........... 0[%] up to

. 0.00882 * 10°  [mg]  per amount of SiOs........... 100[%)]

If it is all dusty from free- SiO,, the worker during all of working-life can not inhale over than
26.47 [gr], respectively 8.82 [gr] of respiratore dust.

On the chart below shown none dangerous dust (which can inhale during all working-life), in duty
of free- SiO, — [10° mg].

Curve: a — Generaly dust
b — Respiratore dust

Fig 1

0.90
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0.8604
0.504
0.40

0.30 \
0,20 x
)

0407 - - T

——TTT T T T T Fig.1 : Percentage of free- SiO, in
10 20 30 40 S0 60 FO EBO 90 100 dust

If it is content of free-Si0O,, 20% in the dust, and if it connected with curve (b) recpectively (a):
b- Curve will provide the sum of respirator dust that worker can inahale about 0, 08 * 10°

a- Curve will provide the sum of generally dust that worke can inhale 0.14 x 10° [mg/working-
life].

Belowe is shown diagram (nomograph) which help to determinate parameters t; & t,, dangerous
range on duty free SiO,, working capacity and dust concentration on the air.

4 Report of periodic measurement Institute “INKOS",2011/2012
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Belowe is shown diagram (nomograph) which help to determinate parameters tq & t,, dange
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3. Results and disscusions

In working area was done measure of generally dust concentrations: Ns =2 mg/m”.

The dust content: Ps =20 % SiO, - free, the working process is easy; mecanik loading

Qs = 1.1 [m*/h]; chart is shown below on figure 2.

On x-axis from Ps =20% SiO, go up parallel with line up to cross with loading work lines
Qs=1,1[ m*/h].

From this cross point between loading work and uprise Y- axis, pull horizontal an parallel with X-
axis up to crossing with lines of generally dust concentrations Ns = 2 mg/m”, from this cross point
— rise the Y-axis up to crossing points on chart ( nomograph) when there shovn rang of
dangerous.

Result provided on chart (monograph) has limited staying time on 7 hours and 7 minutes of
worker in these areas or 26, 7 years.

In this case is necessary that working time from 12 months should be benefaction up to 18 moths.
This working area is on VI part of dangerous range.

The same proceduare can use also for figure 3 — respiratore dust.

In following text are given some dust amont measurment from institute “INKOS”, which are
compare with some another data.

Below are tables when is shown: Air wich worker can inhale [m*/hours), percentage of SiO, —
free in dust, dust measurment, maximal allowed concentrations, excess of percentage ( here is
take average of measurmen

Tab.3 Gravity Method [mg/m”]

Institutions | Air quantity SiO, content | Measurabl Maximal
when were | which can in dust, concentrated | Alloved
made inhale P(Si0,%) N(mg/m?) Concentration % Com
measurment | Q(m’/h) (KLM) [g/m’] ment
O.M.- Open
Bardh 1.5 7.90 2.90 1.01 2.87 | pit
Mine(
coal)
O.M.- Open
Mirash 1.5 7.84 3.01 1.02 295 | pit
Mine
(coal)
(Coal Coal
processing 1.4 7.43 2.60 1.06 2.45 Seper
Objects) ation

Below are tables when is shown: Air wich worker can inhale [m*/hour], percentage of SiO2 — free
in dust, dust measurment, maximal allowed concentrations, excess of percentage (here is taken
average of measure).
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Tab.4 Gravity Method [mg/m’]
Institutions Air quantity Si0O, Measurable | Maximal
when were which can Content in | concentrate | Alloved Comment
made inhale dust, d Concentrations %
measurment | Q(m*/h) P(Si0,%) | N(mg/m®) | (KLM) [mg/m’]
0.M.- Bardh Openpit
1.5 7.90 950 655 1.45 | Mine
(coal)
O.M.- Openpit
Mirash 1.5 7.84 1000 749 Mine
1.33 | (coal)
(Coal Coal
processing 1.4 7.43 800 696 1.15 | Seperation
Objects)
Table below content measure average of dust amount with gravity method [mg/m’].
Tab. 5
Institutions when were Measurable KLM
made measurment concent (max allowed %
concentrations) Comment
O.M.- Bardh 0.96 1.13 0.81 Openpit
Mine(coal)
O.M.- Mirash 3.86 1.86 2.15 Openpit
Mine(coal)
(Coal processing Objects) 0.81 0.97 0.83 Coal Seperation

Below are tables when is shown: Air wich worker can inhale [m*/hour], percentage of SiO2 — free
in dust and dangerous idicatory in there areas. (Here is taken average of measure).

Tab. 6
Institutions | Air SiO, Measurable | Dangerous idicatory;
when were quantity | Content in | concentrate | Nk — KLM (max allowed
made which dust, d concentrations)
measurment | can P(Si0,%) Nk — KLM Comment
inhale N(mg/m®) Rap = ————"100%
Q(m’/h)
O.M. - 1.5 7.90 7.90 45.03 Openpit
Bardh Mine
(coal)
oM - 1.5 7.84 7.84 20.60 Openpit
Mirash Mine
(coal)
(Coal 1.4 7.43 7.43 14.96 Coal
processing) Seperation
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On chart below shown average amount of dust (measurement with gravity method [mg/m’] (Here
is taken average of measure).
Fig.4

4. Conclusion

>

>

VO OV

A\

Know days it is necessary to evaluate work conditions which are closed relate with
technological procese in line to protect workers helath.
To evaluate the maximal allowed of dust in air through working area were used formula
when are necessary to make chemical analyse and when are determinate dangerous
factors does it possible or how to reduce dust dangerous and protect workers health.
Evaluations of dangerous area was done through determinate

dangerous indicatory in working area and

through dangerous of worker’s indicatory
First indicatory determinate the sort of area like flux source of dengeros dust, while the
second indicatory furthermore depend also from kind of works and time durations at
work.
Also were treated the sort of dangerous elements like As, Pb, Hg etc relate to workers
health.
In this way are given table&charts when are shown maximal allowed of dust concentrate
in duty of SiO,, that worker can inhale during time period by 40 years.
That’s means per example if it is all dust with SiO, contens, the worker during all period
of workes can inhalo no more than 26, 47 [g] of generally dust respectively 8.82 [g]
respiratore dust.
Provided nomographs to determinate t; & t, parameters, dangerous range in duty of SiO,
—free, type of work and range of dust concentrations (granulations).
Take in account risskiness during mining works we have provide the coefficient of
dangerous through working time allowed. Through of this coefficient we can monitore
the pollutions condicions in working area and improve them in line to protect workers
health.
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Abstract

In the context of this WIMS, a File is a sequence of Steps, ordered, according to applicable
Process Graphs. Processes, defined by Developer Defined Process Graphs represent the connec-
tions between different steps and the sequence in which they may appear in the work-flow. Sub-
processes are used to differentiate separate work cycles and can be nested inside standard process-
es. Midstream processes are system processes which cover the work-flow process. All processes,
except midstream processes, contain a marker class. A step can be included in a process even if
it does not have the marker class, if one of its satellite steps use it. Sub-processes are used to dif-
ferentiate separate work cycles and can be nested inside standard processes or other sub-processes.
A Process Instance is an actual sequence of steps. A Flow Identifier is a n-tuple of the following:
step identifier, class identifier, assortment, radius, row and column.

Introduction

EMSG is designed to define and manage complex business work-flows. It is assumed that
the total business stream contains multiple separate internal business work-flows. These internal
separate work-flows we call processes. This paper describes the structure of processes, their syn-
chronization (interaction and co-existence). Defining the characteristics of the process directly
determines the behavior of the application information system and the behavior of the interface.
All processes are shown as separate listsof steps. In each process they are graphically indicated if
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finished, and if it is associated with other processes.

Theory

Based on the interaction of one process to other processes we provisionally classify pro-
cesses.

1. Midstream. These are processes in the overall work-flow of which at some point there is
only one copy. Midstream as we can determine these series of events, which mainly characterize
work-flow information system.
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Fig.1: Example of Graph, which defines a Midstream Process

2. Coexisting. Processes are considered to be living side by side, when at some point in
time there may be more than one copy (instance) of the process. Each copy differs visually via a
text. Therefore we use texts that are customary to call them markers of processes. Marking fields
contain text indicating what it relates to a process. The data in the marker must be understandable
to the user and unconditional. Some of the steps may belong simultaneously to more than one
process. Visually this is represented as their markers are multi-line fields. Each line of this field
defines belonging to a separate process.

3. Interdependent. This is the relation between the two processes of a different kind. The rela-
tionship does not depend on whether they have the ability Coexisting or not. The interdependency
is defined by inclusion of a common step. The construction of this common step

are placed two markers, one for each type of process.

4. Nested. This is a form of property Interdependent. This common step should be a starting
step belonging to the child process. In turn, all child processes of a parent process can have some
form of synchronization. Steps that build a variety of processes in a business flow follow the order
of entry. Thus, all the processes are mixed. When developing management functionality of each
process, the program extracts only the steps in a process to compare them. Selecting just steps
from current process is described in the programming language through construction fence .....
endfence. In this way the programming code processes management refers only to the steps of the
process. The remaining steps are ignored.

5. There is another form of grouping of the building steps: by a satellite structure of steps.
This is the principle of grouping events, which is different from the previous rule of grouping.
When a step is indicated by parameter “Satellite” it may appear only after other pre-specified step,
along with other steps satellites. The sequence is controlled automatically based on the graphical
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definition of the processes and the possible use of triggers. Following conditions are managed
automatically based on defined graphs of processes. When you need to describe more complex
requirements, this is done by using programme triggers. Before the entry of a step / events system
provides a list of steps based on the sequence set in the graphical definition of the processes. Once
the system is filtered out possible steps for registration under the terms of the sequence for each
step of the candidate list is running the trigger type “. The trigger is performing calculations and
step can be rejected with command reset. At a later stage already committed step in the introduc-
tion may be revised depending on its context. The context is formed by all the information avail-
able for all events so far. If the analysis is within a process, it is most important data from the same
process and then apply enclosing fence ..... endfence. This processing of the step occurs before
invocation of the main trigger for the step.

Processing may involve conversion window prompting for the expected data. When plac-
ing the cursor on one step, it is assumed to be current. The system calculates what steps could be
added to this item and builds a list of permitted steps. List building follows these rules:

- If the current step is the last then available to check are only steps which StepShop is al-
lowed to be inserted before the last step. The steps that pass through this filter were subject to a
second filter if they participate in all processes. If you pass through the second filter run third filter
- trigger of type “a” for the step. The steps passed through all filters are available in List. - If the
current step is the last be performed only two filters - to participate in the process and trigger - Spe-
cifically satellite steps are filtered. They are not directly involved in the processes. Therefore, the
first filter is a satellite belonging to the previous step. A second filter is the corresponding trigger
if it was defined in the metadata. - In some applications, steps can occur without direct reference
to processes. Steps, which are not covered by the processes can be filtered only with trigger. - The
user is provided with a button that has the right to call a list of all the steps. This list is intended
to relieve the system from the temporary requirements of the two filters — and triggers processes
type “a”. This additional check will prohibit submission of a step without filtering list. - The list of
eligible steps contain additional markers. They show that one step begins a process or continues
process or ends a process.

6. WAlIDs — Work-flow Identifiers

Generally, fields are indicated depending on what class they have and where the data is in the
file and which the step contains this field is. The current cursor position is decisive for how we
want to access the field.

SYNTAX OF SELECTORS

A format selector:

@ CCCSSSD {} []

M

@ - Prefix WfID

CCC - including specifying class data. If the number is 999 indicates each class;

SSS - including step code. If the number is 999 specifies each step;

D - one of directions: FBPNSLHhbfs]l

Intuitively, the flow direction can be only two - forward and backward. The purpose of this
filter is dependent on the circumstances of substantial importance for the application system.
Classes of data are designed precisely for their intended purpose in the application system. This
is why standard filtering include the presence or absense of the class data (See CCC by selec-
tor). Different types of steps: ie. codes of different steps are also essential to the data. Therefore,
whether or not the presence of steps in the direction of the cursor in the database is filtered through
a section SSS. By assigning a class selector filter only steps that contain the class data. Similarly,
setting the parameter step filter just steps of the specified kind. There are functions for even more
restrictive filtering steps as follow not only the existence of a class of data, but also a value in this
class or data belonging to the process.
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SETTING RADIUS RANGE AND INDEXED ARRAY OF SELECTORS

@ CCCSSSD {Radius, Assortment} [Row, Column]

2

where:

{} - Parameters for the radius and multiplicity

[1 - Parameters for indexed arrays

Radius - sets the number of consecutive times to move on in the direction (combination of N
identical transitions). Assortment - If multiple fields in one step have the same classes, the first fix
a value Assortment = 1 or missing parameter. Second with a value Assortment = 2, etc.

3. Experimental setup
An appropriate experimental setup is a prosecution demo with relatively difficult process

logic.
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Fig. 2: Web runtime environment with a loaded Prosecution prototype file

On the left pane, the user is able to see four tabs: Steps, View, Processes and Errors. In the
steps tab, the user can see the steps in the file, which are already present, and the steps, which are
candidates for a next step, according to the process logic and the execution of entry “a” for the
candidate steps. Some additional specifier may occur: for example if the steps would start process,
continue it, or end it. In the Processes tab, the user can see list of processes in the file and their
status. When the user clicks on a process in the list, the process steps list beneath it is updated and
shows the steps in the selected process. It’s a visual equivalent of the fence language construction,
which filters steps according to their participation in a current process.The Errors tab contains
messages, which may indicate process errors, which the finite state machines, which check the file
consistency, according to the process graphs may generate.

4.Summary
As a conclusion, we may claim that a high level of process control is achieved. The process
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control doesn’t require much effort for any developer of a specific application, based on the cur-
rent WIMS. Usually the developer needs to write many lines of code, to achieve process logic
control to such an extent. These major advantages are quite important for the preference of the
current system in the market of WfMSs.
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Absract: The Concept of Information which takes place in the economic category, day by
day is adding the need to science research, in the tecnology of developed society information and
services. In this scientific study there has been described the concept of information, products of
information and the epochs of developing of the society from the preindustrial, industrial and
postindustrial. In the meantime it has been estimated that the development in the economy of
information at developing countries and countries in transition, an important have: inovations,
knowledge, new technology and scientific and technical researches within a country. There
have been defined the essential components of the field of information which are: computers,
telecomunication, products of information and services. A special emphasis is paid attention to
the role of using of the personal computers in developed countries in the world, that use internet
as a global network of comunication. By all these researches, there have been compared the
developing level of their use, their aplication and use of technology information and internet
among the countries with a high level of development and countries in transition like countries
from the west Ballkan.

Key words:information, technology, services, telecomunication, internet.

The concept of the product of the information and its place in the modern system of the
market economy

Information is an important source of economic development, which helps in forming
the socio-economical factors and in developing of the country. It also can be considered as a
precondition in the modern economy of information.

Creation of the economy of information is one of the precondition to the integration of the
countries under development in the area of the world. The developing countries in the world are
putting their efforts to ensure their position as leaders in the economy of information and they are
trying the maximum to use the advantages in the world competition.

The development of the economy of information is a world process which can ensure a
permanent development in the area of national economy. One of the most important factor is
time. To be more precise the loose of time directly has an effect in stagnation and in loosing a
competition in the world market. This causes deffects in economy, science, culture and in society
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in total. Countries which are not able to build the base for the economy of information will fail in
their strategic economic development. The concept “information” aproximatively is unique, not
because it has a global character, but because it is linked with the categories such as: society of
information, intelectual economy. The american economist K. Klark is one of the first one who
predicted the innosence of civilised information (fourties of the XX) [1]. When we speak about
the term “society of information” the first person to mention it was the scientist F. Mahlup in XX
century [2]. In the base of the theory of the society of information appears the need to be analysed
and systematized all the economic resources which present their consequences in development
and in using the information and the technology of information. These ideas came first in the
period of the postindustrial society and they were worked out by american scientist D. Bel. He
wrote about the reflection of the information and the its role in developing the society in three
directions:

-Information to stay as an important source;
-The nature of the production to be charcterize as processing and

-The existence of high scientific technologies

In fact Bel has declared: “science is to be the main producing force in a society, meanwhile
its potential is to be measured with the information and inteligence that the society posess.” [3,
page 458]. In the second part of the XX century there have been presented new economic models,
whose base are information. One of those models, there was the model of N. Rejmers, which has
been worked out during the sixties of the XX century. He predicted that information is a new way
of developing which “forms a new image for the future in which the human intelect and the human
beings in total are considered in solving the global problems” [3, page 460]. In fact the period
of “economy of information” is an increase of the goods and humanity only thank to the new
technologies and inovations indicating the productive work. In the ninetieth of the XX century
it was born a new economic model thatwas named “informational economy” and later worked
out by M. Kastels[4]. He predicted that the new way of information toward the development
of the intelegency is the main source of productivity. Production and competition based on the
knoeledge are depended by the ability, to systemize, analyse and use the information. Beside that
, the necessary condition for production is the presence of globalism in “economy of information”
The main types of economic activities must be organized in a level of globalism by using the
network.

The Ukrainian researcher, V. Muntijan, in the 2000 worked out the model “ economy of
information” which predicted the aplication of the new technologies and inovations together with
maths information . The new formula toward the science is overviewd with that , so in economy
for the first time was aplied information as an fundamental principle of universe [3, page 484].
As it can be seen from the analyses of literature here and out of here, the scientific opinion has
formulated new economic models whose base are information, and in this way their goal goes
to accumulation of knowledge , making products and increasing the service of information.
According to our opinion, the presentation of new theories do not verify the imperfection, in th
point of development of economy and scientific science.

Bases of specific overview of the information economy and industry has been discussed by
scientists L. Vinarok, that can be seen in table (1):
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Table. 1. Specific reflections of information economy and industrial

The
Tvpe of econom The nature | Source of valied | developing The role of man
P y of work work nature of a in production
branch
The essential .
difference . Prlquty that Weight falls upon
. Physical work of | is given to .
Industrial between . human physical
. emoloyed material e
physical and . abilities
production
mental work
Nearly hard Managment and Development | Increasing the role
Informacion to underline en inferiil work of fundamental | of information
the difference & & research activity

As it can be seen by the table 1, the economy of information poseses essential news in
comparison with idustrial ones. It’s function is based on main principles. “ new economy and
society are relied in information and in knowledge, borned and developed in in a society where are
applied the bases of computers techniques and which make possible the enlargement of technoloy,
telecomunication, informatics, internet, mobile phones. In this way it is stressed out the transition
of the society in a new way of production technology” [6,page 18]. Structural transformations of
of the developing model offer the posibility of finding new strategy whose essence is overviewed
into maximal consideration of national interests, gathered with optimism in using the internal
developing factors, first of all: informational, techno-scientific and ivestive.

The field of service which plays an important role in national economy has achieved an
importance in conditions of globalization in the process of developing the society and in economy.
In the process of economic development, the sphere of services can ensure the execution of: state
functions, service and productive infrastructure, efficency of the workers, fullfils the needs of
the society, placing the goods into market, etc. In this process the main condition in realizing the
strategy of economic development at progressive societies in the west Ballkans is to define the
postindustrial sector, as a priority in economic structure; stimulation upon researches and services
and productivity in other sectors, activisation of the offers, the forming of the internal market and
so on. By stepping into the new model of economic development, there is a need to be emphasized
on finance and services, enlargement of the internal market, increase of need for products and new
science - technological tchnologies. In this way are realized the steps toward the normalization of
preesess at countries under development especially toward the western Ballkan countries.

a) continuous quality education for the entire population of the country;

b) economic incentive and institutional regime, affecting the efficient use of local and global
knowledge in all sectors of the economy;

¢) an innovative efficient system, which is connected to a common complex economics,
science and research centers;

d) dynamic information infrastructure, which provides information and communication
entities in the economy, state institutions and the rest of the population;

e) state as initiator and coordinator of training and economic development in all spheres of
human activities in the country.

An example of the economic situation in Ukrain, acording to the authors and their scientific
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litearature, it says: “inovations, knowledge and information can be reproduced only on the base
high technological industry which unfortunately is destroyed. Machine industry which is a base
for inovative economy consists only 11,3% of the industrial production, whereas in developed
countries in the world this activity gets the level up to 45,3%.The average gets up tp 35,9%.
The division of the market technology of information among the different regions in the world
is unproportional, this suits to the level of economic development. So to USA belongs 34% of
the world market, to Europe29% and 12% to the other parts of the world. [144]. These kinds
of incomes are made by the developed countries which build, export new technologies, have
information products and do services. After them follow countries that produce rare products. The
smaller incomes have countries which are specialized for exporting of raw materials (normally
countries that export oil and gas and hold the monopol and control the products with high level ,
dominate in the technology of information and in this way these countries have put the other state
in a level of dependancy.

Following the up mentioned analyse , it can be concluded that nowdays are made differences
into the structures of the economy in general: increase in the field of computer technology (
computers, software products), connection, telecomuncation (telephones, cable network and
satelites) , internet and other forms of information which is starting to take the first steps, but
relatively very slow in comparison with countries with developed economy. Basing on the
experiences in the world, it can be separated the main components which follow the sphere of
information:

- Computer techniques;

- Links and telecommunications;

- Production of information products and services;
- Internet.

In conditions of globalization ,,fast emerging new technologies outside developed countries.
New states are dictating. They penetrate in various spheres of economic and social life. The
Internet today is owned by over 730 million users, and for a very short time it is predicted to
count over a billion users, and later over two billion. Today in the world there are about 1.5 billion
mobile phone users. The volume of trade through the Internet is estimated to be several trillion
dollars. In the near future will reach up to ten trillion dollars, which is equivalent to the entire
economy of the United States of America ,,[8, page 15 Internet [ 9 ]

Table 2. Number of users of internet

Number of users of internet The share of population that use the
internet
Country Miliona % e user Country leader %inhabitants
leader inhabitant

USA 148,8 27,3 Sweeden 55,4

Japan 54,8 10,1 Island 55,2

China 33,7 6,2 Canada 54,1

Germany 25,4 4.7 Danmark 53,5
South 244 4.5 Norvaw 53,2

Korea
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Great

Britain 24,0 4,4 USA 52,2
Italy 17,7 32 Finland 51,2
Canada 16,6 3,1 South Korea 51,0
Brazil 13,1 2,4 Singapor 46,9
France 12,4 2,3 Suisse 46,7
India 9,9 1,8 Australia 46,5
Russia 9,9 1,8 Holand 448
Australia 9,1 1,7 Japan 43,1
Spain 7,9 L5 Hong - Kong 42,7
Tajvan 7,9 1,4 New Zeland 41,3

In total

Sh;?: o 4156 763

Leaders In total (world average) 8,6
Total in 5445 100,0
world

According to the data we see in table ( 1.4 ), the share of state leaders in the internet network
is 76 % of all users worldwide(Table 2) . It talks about the unequal distribution network of web
sites around the world . It should be mentioned that in 2000 , over 220 countries have Internet
access . According to the level of ,, penetration ,, in the global, network can be separated into five
states , according to two indicators that provide basic leadership styles , namely , by , the number
of Internet users and the participation of people who use internet . Therefore the group leaders
are: U.S. ( 149 million users , who make up 52 % of the population ) , Japan ( 55 million users
or 43 % of the population ) , South Korea ( 24 million users or 51 % of the population ) , Canada
( 17 million users or 54 % of the population ) and Australia ( 9 million customers or 46 % of the
population ) . Based on experiences in the world , one of the indicators of development in the
field of information is the one which characterizes the degree of Internet use in daily activities by
households that are connected to the global Internet network data(Table.3).

Table 3. Number of households (expressed in millions ) who have used

20
70

[ |

LELE
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Asia — West Europe

Morthern Amerika —— South Amerika
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The fastest Internet in various regions of the world [ 9 |

Basing on the data in the figure, there is the advantage of the Asian region , it is the leader
in number of households that are connected to the Interne,t and it can come to the value of 67.4
million . Ranked in second place with 42.6 million North America households connected to the
Internet , while in third place , Western Europe with 41.1 million households connected to the
global Internet network . The experience of the world shows that both participants in the internet
- trade , both buyer and seller have their mutual interests . In organizing the work , the owner of
the company - internet is very concerned about his business, to realize its costs less . Special role
played by the factor of approximation of the offered goods or services , a larger number of buyers
and drain it in terms of the costs of borrowing facility and payment of income for thousands of
retailers . For the buyer , as the price and accessibility of goods are two very important factors in
purchasing . Therefore , the market presents new kinds of services, to help find the necessary goods
and demonstrate the wide spectrum of prices and services . In developing countries and transition
economies , namely in the Western Balkans , today , the most popular services on the Internet are :
travel ticket ordering , catering reservations , sale of goods , advertising and marketing , electronic
payment system , replacement of information and establishing contacts . For example : between
potential suppliers and purchasers is the joint realization of business processes , in particular the
organization of virtual enterprises , partial tenders leadership , execution of administrative and
leadership functions . Unfortunately , the development of information industry , the world today
is happening in parallel to increase the barrier between poor countries and rich . During this , the
difference is not at more dangerous indicators of gross social product or in the value of sovereign
debt , but at the structural backwardness . While the economy of developed countries has entered a
new phase of development based on knowledge and application of new technologies in developing
countries resembles the process of survival in the field of traditional industry and starts acquisition
of new methods in terms of implementation range of information technologies - communication .

In our research , unfortunately it is not possible to perform comparisons of indicators of global
information industry development and indicators of developing countries and transition economies
, because it would not be entirely correct . However , we consider it necessary to draw attention to
it , that the volume of information industry in the world and its growth rate is in the stage of decline
, while national indicators of developing countries talk about itsr drastic increase . In our opinion
, this situation indicates the existence of different conditions , which happened in the process of
formation and development of information industry . In many developing countries with high
level of development there are two basic factors that influence the pace of development in the field
of information , including: the necessity of permanent investments and further scientific research
, as well as the existence of a high degree of competition between the producers the information
. This recent growth slows pace of the knowledge economy in the world .In developing countries
and transition economies, today resemble radical development process of the knowledge economy
on account of the use and implementation of existing technologies and scientific achievements in
the economy . Generally, the development of information technology component of the economy
resembles the account of borrowed ideas .This is connected with the fact that new directions for
information technology in the economy, require more care and numerous investments , especially
in the field of scientific and technical information , as information products and services are largely
oriented in outside markets ( science , culture , education ) .

We think that the main problem , which hinders the development of information industry is the
lack of sufficient levels of financing , which affects material security - the technical performance
of scientific research , production and reducce sthe number of highly qualified staff .
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ABSTRACT

In this paper is described the situation in Kosovo concerning the fundamental principles
of radioactive waste management and namely the waste inventory, classification, interim
storage and final disposal considering IAEA documents on this topics. There are more than 100
sealed radioactive sources out of use, including radioactive lightning, other than radioactive
waste generated in nuclear medicine departments of hospitals. As result of the necessary
information lack for most radioactive sources, were used different methods to identify the type
of radionuclide and its activity. Using the IAEA waste classification scheme is carried out the
determination of the appropriate methods for safe management of the different group of waste,
including its interim storage and final disposal.

Key-words: waste classification, waste management, interim storage, final disposal.

1. INTRODUCTION

Responsible radioactive waste management requires the implementation of measures that
will afford protection of human health and the environment since improperly managed radioactive
waste could result in adverse effects to human health or the environment now and in the future.
The issue of the safe radioactive waste management is related with public exposure for present and
future generations all over the world.

To avoid this unnecessary burden of exposure, International Atomic Energy Agency (IAEA)
has published the main principles of the radioactive waste safe management (IAEA, 1995) as
well other important documents concerning safety principles (IAEA 2006). Nevertheless as result
of improper radioactive waste management, a public concern exists related with its entering in
the human biological cycle and the potential risk of public exposure. For this purpose a series of
measures are recommended to provide high safety and security for management of radioactive
waste, aiming its confinement and isolation from the biosphere. Recent years IAEA published a
new scheme for the classification of the radioactive waste (IAEA 2009), which intends to perform
not only a new classification scheme of the radioactive waste, but in the same time to recommend
its safe management for interim storage or final disposal.

The radioactive waste situation in Kosovo is not known with accuracy as results of its last
three decades hard history. In our knowledge in Kosovo has not existed a detailed state inventory

for both radioactive sources in use (e.g. radioactive gauges) or out of use. The lack of this
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information has become more difficult identification of the radioactive waste considering its
location, type of radionuclide and its activity. As result of investigations and measurements in
sity it was possible to give a real situation of the radioactive waste in Kosovo as well to propose
recommendations for its safe management.

2. MATERIALS AND METHODS

The individual steps in radioactive waste management may be dependent on each other,
and thus require co-ordination. Taking this interdependence into account will help to ensure
safety in all radioactive waste management steps. Observance of the principles of radioactive
waste management will ensure that the above considerations are addressed, and thus contribute
to achieving the objective of radioactive waste management. The principles of radioactive waste
management are:

Principle 1: Protection of human health

Radioactive waste shall be managed in such a way as to secure an acceptable level of

protection for human health.

Principle 2: Protection of the environment

Radioactive waste shall be managed in such a way as to provide an acceptable level

of protection of the environment.

Principle 3: Protection beyond national borders

Radioactive waste shall be managed in such a way as to assure that possible effects

on human health and the environment beyond national borders will be taken into

account.

Principle 4: Protection of future generations

Radioactive waste shall be managed in such a way that predicted impacts on the

health of future generations will not be greater than relevant levels of impact that are

acceptable today.

Principle 5: Burdens on future generations

Radioactive waste shall be managed in such a way that will not impose undue

burdens on future generations.

Principle 6: National legal framework

Radioactive waste shall be managed within an appropriate national legal framework

including clear allocation of responsibilities and provision for independent regulatory

functions.

Principle 7: Control of radioactive waste generation

Generation of radioactive waste shall be kept to the minimum practicable.

Principle 8: Radioactive waste generation and management interdependencies

Interdependencies among all steps in radioactive waste generation and management

shall be appropriately taken into account.

Principle 9: Safety of facilities

The safety of facilities for radioactive waste management shall be appropriately

assured during their lifetime.

2.1. Basic steps in radioactive waste management

Effective management of radioactive waste considers the basic steps in the radioactive
waste management process as parts of a total system, from generation through disposal.

The first step toward the classification and safe management of the radioactive waste in
Kosovo was the establishment of the radioactive sources inventory, their location and source
numbers and characteristics. For this purposes as primary source served the information provided
by Radiation Protection Service of the Institute of Occupational Medicine, Pristina. From the
other part a lot of information was collected from main institutions in Kosovo, which had used
radioactive sources like Kosovo Electroenergy Corporation, Industrial Complexes in Mitrovica,
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Drenas etc. Some investigations were performed in different institutions, which possessed
radioactive gauges and radioactive lightning. A permanent local generator of radioactive waste
in Kosovo is nuclear medicine. A special care was paid investigation of the orphan sources,
founded in some metallic scrap yards in Pristina and its neighborhoods regions. After a carefully
investigation, were determined the list of institutions where radioactive waste still exist, their
location and the number of radioactive sources for each institutions.

The second phase in the frame of inventory of radioactive waste was the determination of
radionuclides and their activities. This investigation was perfomed entirely in the ground and
was undertaken because of source certification lacks or other indication for type of radionuclide
and activity. The determination of radioactivity for different sources was performed based in the
relationship between the equivalent dose rate H’, created in a fixed distance » and activity of the
sources a. This relationship between the mentioned quantities is as follow:

H =Ta/¥ (0))

where H’ is equivalent dose rate (mSv/h), I is specific gamma constant of the source (mSv.
m*MBq.h) , a activity of radioactive source (MBq) and r the distance of instrument from the
source (m). Based in the mentioned relationship it is possible to get the activity of the source a as
function of equivalent dose rate H’ and the distance .

a=H.r/Tr ?2)

For this purpose for each radioactice source the equivalent dose rate was measured in
a fixed distance which usually has taken 1 m. Concerning the values of the specific gamma
constant (), they were taken by reference (Shleien 1992), where other than specific gamma
constant, was given half life of radionuclide as well the value of the attenuation coefficient
of gamma radiation in lead p (cm™). As measuring istrument were used “Exploranium GR-

130” and “Inspector 1007, which gave the values of the equivalent dose rate and perform
identification of the radionuclide. Concerning the radioactive waste generated by nuclear
medicine, in collaboration with medical staff of the clinics were treated the waste from the use
of molybdenum-technetium generators of “Gentec 2-120” type with initial activity of 6 GBq.
In this generator is used radionuclide of M0-99, which through decay gave radionuclide of
Tc-99™ with half life 6 hours (T = 6 hours). Another radionuclide which is used by the clinics
for therapeutic purposes is I-131 (T = 8,1 days). Both mentioned radionuclides are with very
short half lives, and therefore the generated radioactive waste needs to store for relatively short
interval of time (Ravichandram et al. 2011). Nevertheless it is an urgent need to inform the
medical staff on the principal rules for safe management of the mentioned type of waste.

2.2. Classification of radioactive waste

The above waste classification is based on both qualitative criteria (wastes are grouped
according

to their origin, activity content, radiotoxicity and thermal power) and quantitative criteria
(waste

are grouped according to the safety aspects of their management).

After inventory preparation, the second issue related with safe radioactive waste management
is its classification in accordance with international accepted levels. For a profitable and low cost
activity in radioactive waste safe management, it is necessary to determine and to implement
the exempted levels for radioactive sources including radioactive waste. These levels are
described in reference (IAEA 1995) based in specific activity (Bg/kg) and total activity (Bq)
of the waste. Radioactive sources with activity below exempted levels are treated as ordinary
chemical materials and are out of regulatory control. Considering exempted levels it is possible
to create some facilities for both users and regulatory organs concerning the safe management
of radioactive waste. For the use of the exempted radiation sources as rule it is not necessary
special authorization. From the other side for exempted radioactive waste its management is not
related with special measures. Such radioactive waste after collection and control of its radioactive
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content are treated as ordinary waste.

Considering the exempted levels as well the situation of radioactive waste in Kosovo
in relation with its activity and radionuclide it is possible to define the following groups of
radioactive waste:

(i) Exempted waste - EW

(il) Very short half lives waste - VSLW

(iii) Very low level waste - VLLW

(iv) Low level waste - LLW

(v) NORM waste -NW

Based in the five mentioned groups the classification scheme of radioactive waste in Kosovo
is presented in Fig.2 in accordance to the classification scheme of IEAE (IAEA 2009). In this
figure are represent seven groups of radioactive waste. The groups vi (Intermediary Level Waste
— ILW)) and vii (High Level Waste — HLW)) are not exist in Kosovo and for this reason their
representation in the figure is done by dashed line.

The description of waste which belongs to the groups (i) to (v) is done as follow:

& Activity content
~—
P g D
~ — HLW
. | -
~10° - 10° Bq/g| e —

~400 Bg/g (a)

~100x
Exemption
Levels

Exemption
Levels

~100 days ~40 years half-life

Fig. 2. Classification of radioactive waste in Kosovo

(i) There are some radioactive sources like Co-57 or Co-60 with low initial activity, which as
result of their radioactive decay have the activity below 1 MBq or 0,1 MBq (exempted activity for
Co-57 and Co-60 respectively). These sources belong to EW.

(i1) The radioactive waste generated in nuclear medicine clinics (Tc-99m and I-131) with
very short half lives consist VSLW.

(ii1) The majority of radioactive waste in Kosovo are with very low activity and belongs to
the third group of radioactive waste - VLLW

(iv) There are some radioactive sources like Am-241, Pu-238, Th-228, radioactive lightning
(Eu-152, Eu-154) which are with long half lives or alpha emitters. The mentioned sources needed
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to treat with caution considering their confinement and isolation, which as general rule ought to
resist for some hundred years. These sources belong to LLW.

(v) There are big quantities of industrial waste near to chemical or mineral complexes in
Kosovo, which content natural occurring radioactive material (NORM) of different activities
concentration. This waste as general rule contents low concentration of natural radionuclides, but
its their long half lives require special studies for considering its handling in different branches of
economy or its management in accordance with its concentration. This group of radioactive waste
belongs to NORM waste.

3. RESULTS AND DISCUSSION

Based in the inventory of radioactive waste in Kosovo as well in its classification, it
is with interest by practical needs to organize its safe management in accordance with IAEA
recommendations. Safe management of radioactive waste needed to be implemented in accordance
with its pertaining in the mentioned different groups of the classification scheme. From safety
point of view it is necessary to distinct the waste with radionuclide half life shorter than 100 days,
the waste with half lives less than 40 years and the waste with half lives more than hundred years.
This is related with radioactive danger represented by different group of radioactive waste, which
is proportional with its half lives. A high degree of safety can be provided through implementation
of the institutional control measures, considering the safety and security of storage installation
(e.g. landfills). The limitations of waste activity, which might be stored in a specific installation is
related also with radiological, chemical and biological waste properties.

Considering the radioactive waste group classification and its safe management in accordance
with IJAEA recommendation it is reasonably to propose as follows:

- Exempted waste (EW) which contents very low activities, did not need special conditions
for radiation protection. This category of waste can be deposited in ordinary landfill or can
discharged (for liquid waste) through urban sewer.

- Very short lived waste (VSLW) contents radionuclide, which ought to store just as its
activity to decrease below the exempted one. Example of VSLW is waste of Tc-99™ or 1-131,
which as rule are stored for ten half lives in a special place inside of medical clinics.

- Very low level waste (VLLW) is the majority of radioactive sources used in different
gauges after their life. The safe management of this group requires to provide special radiation
protection measures for time intervals of some decades. The storage of this waste needs simple
surface installation.

- Low level waste (LLW) is the waste of Am-241, Cs-137, Th-228, which consist radionuclide
with high half lives or emit alpha radiation. For such waste needed special confinement and
isolation, which resist for some hundred years. The storage and final disposal for this group is
related with more special installations (IAEA 2005).

- NORM waste after its control for the level of radioactivity can be used in different activity
e.g. road construction layers, filler in cement industry etc.

For Kosovo did not exist yet a special installation for waste storage or disposal. Based in
radiation protection act (Radprotact 2011), the Kosovo government is committed to invest for an
interim storage centralized facility of radioactive waste in a short time. A scheme idea for such
facility is prepared by authors based in the IAEA recommendations.

4. CONCLUSIONS

The presence of radioactive waste in Kosovo requires as urgent need to investigate in detail
the situation and to propose a suitable long term solution. The study of radioactive waste has
showed that more than 100 radioactive sources needs to collect and to manage in accordance
with IAEA recommendations. Meantime exists a lack of information related with location and
radionuclide identification as well. The present study is a first effort to put in evidence the issue
related with safe management, its classification and the methods of its interim storage and disposal
as well. For this purpose it is proposed to provide a full study of radioactive waste in the country
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and to invest for a centralized facility, which will provide the treatment and interim storage of
radioactive waste in accordance with its classification group.
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Abstract

The purpose of this study is the valuation of health risks of the population from the
microbiological and physio-chemical contamination of fresh milk and its products.

Other purposes are the identification of critical points in auto control system, in the source of
milk contamination from the farm environment up to processing. Also, valuation of milk quality,
packaging and equipment, and hand washing of the personnel.

In this study we analyzed 185 samples from the two monitoring points in a 2-year period.

Changes in physico-chemical analysis have been small, while microbiological changes are
big especially during 2011: milk quality for the unacceptable classes is 6.5-6.3%, 75.3% for the
acceptable class and the best class has 5.4%. 2012: unacceptable class is 0.1%, 88.5% is the result
for the acceptable class, and the best class has a 6.2%.

Sanitation and hygienic estimates according to microbiological indicators is 85% for the
package, placed microbiological results, aerobic microflora Mezofile (MAM) over the 8.5% rate
with the norm coliform, E.Coli was found.

Results of equipment is 35% by MAM on rate, at 25% of coliforms and 12% by E.colli. As a
result of the hand hygiene for the staff is with a MAM 64%, with 25% coliform, and E.Colli 12%.

Key words: Milk, CCP, Safety, HACCP, Control.

Introduction

Milk from the moment of exiting by sucking is not sterile. The major pollution occurring in
milk from the surrounding environment and breast nipples. Through breast nipples microorganisms
can climb to galaktofore ways, but along the way made a selection of microbial strains. (Tiecco.
G) [1].

Even milk is milked thought in good conditions of hygiene and sterility still has a modest
microbial load.

It is necessary that fresh milk used in processing industries should be subject of periodic
examinations to verify the health hygiene requirements.

All identified risks should be analyzed, it is necessary to assess the risk of any hazards, which
analyzes the risks and effects they can have on human health, according to standard, EEC92 / 46
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The emergence of risk and the effects they can have on human health;
Sasisor and qualitative assessment of the presence of hazards;
Survival or multiplication of microorganisms;

Production or position of toxins and chemical agents or physical.

The effect of risk can be assessed, showing that the effect is limitur, moderate, serious and
very serious [3]. The staff is fundamental for hygienic milk system, to have the correct behavior
of milking hygiene, transport and storage of milk correct temperature 4-6 © C until processing.
Sources of contamination of milk from milking to processing are:

e milking environment;

e hygienic conditions;

e hygienic level of the animal and its apparatus mamar.

Animals and other living organisms, it is necessary air, which is not contaminated with
chemical pollutants and biological mechanics.

Throughout the system, as raw milk can alter the organoleptic characteristics, physico -
chemical as a result of the above factors and to create conditions for the development of micro-
organisms.

Materials and Methods

Changes in the composition of cow’s milk are influenced by several factors such as race cow’s
milk (30-40)%, food, altitude (temperature, air, etc.), as well as factors that relate to the health of
the cow. Samples for determining the composition of physico - chemical to fresh milk in industrial
and rural environments are taken at three monitoring points. In rural areas, samples were taken
in the village: Miresh, and Stublin village, while in the industrial samples taken near the radiator
factory in Gjilan. Analyses Physico - chemical were performed in an interval of 24 months, the
frequency of measurements every 15 days, for a total of 144 samples of three monitoring points
during 2011/12.

In order to maintain the health status of animals and to increase milk production, man
undertakes a range of measures, such as nutrition, hygiene and its setting, barn building, health
and animal production capabilities.

Valuation, evidence showing the PKK (CCP) in three cattle stables, the study methodology is
based on: Observations and sanitary control by footnote to the table.

Table 1. Critical control points in milk production

Parameters of Danger CCP Elimination of risk

control

Eatine cow Microbiological CCP1 The fed cow 2-3 h before

& contamination CCP2 milking

Hygwns: in the Mlcrob%ologlcal CCP3 Effective control

production room contamination
Microbiological

Milking contamination and CCP4 Effective control
mechanical

Cooling Mlcrob%ologlcal CCP5 Te.chnlcal controls, cooling
contamination quickly

Saving 24 - 48 h Mlcrob%ologlcal CCP6 Cooling temperature 2-4 ° C
contamination

Coohng mllk for Mlcrob%ologlcal CcCP7 Immediate cooling

two milking contamination
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Microbiological Lo .
. . Technical inspection of
Transportation gggtgﬁlnatlon, the fat CCP8 transport 2-4 h temp 4 ° C
Microbiological CCPY
Fresh milk contﬁmipatlion and CCP10 Milk quality standard by
mechanica
g Contamination oy .
Df.:termm'fltlon of physico-chemical and CCP11 Organlzatlg)n of quality
milk quality microbiological assessmen

During research for the determination of physico-chemical properties in fresh cow’s milk is

used Ekomilk apparatus.

Table 2: The results of physical tests - chemical during the months of May, 2011

Monitoring Monitoring Monitoring
Compounds Unit points points points

Perlepnicé Gjilané Stubliné
Fats % 3.77 3.95 4.05
Proteins % 3.47 3.39 3.44
pH 6.77 6.46 6.55
Lactose % 5.22 5.15 4.96
Dry matter % 9.66 8.98 9.09
Density g/cm’3 1.030 1.029 1.028
Conductivity mS 3.79 4.10 3.94
Temperature °C 21.1 20.2 21.7
Freezing Point °C -0.60 -0.62 -0.58
Water added % 0.00 0.00 0.00

Table 3: The results of physical tests - chemical during August, 2012.

Monitoring Monitoring Monitoring
Compounds Unit points points points

Perlepnicé Gjilané Stubliné
Fats % 4.30 4.82 3.45
Proteins % 3.48 3.62 3.58
pH 6.59 6.52 6.70
Lactose % 5.27 5.12 4.78
Dry matter % 9.13 9.23 9.17
Density g/cm’ 1.030 1.028 1.025
Conductivity mS 4.15 3.96 3.76
Temperature °C 21.3 22.8 20.1
Freezing Point °C -0.56 -0.57 -0.55
Water added % 0.00 0.00 0.00

Results and Discussion

The quality of the milk samples averaged % of the total analyzed during 2011, is expressed
in unacceptable classes is 6.5-6.3%, 75.3% for the acceptable class and the best class has 5.4%.
The quality of the milk samples averaged % of the total analyzed during 2012: unacceptable
class is 0.1%, 88.5% is the result for the acceptable class, and the best class has a 6.2%. During
the experimental analysis clearly shows the milk to get the animals kept in facilities close to the
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city or even close factories different level of Zn, Mg and Fe is about two times higher than in
mountainous environments.

Microbiological evaluation of results is based on criteria established by Directive 93/43 EEC.
Sanitation and hygienic estimates according to microbiological indicators is 85% for the package,
placed microbiological results, aerobic microflora Mezofile (MAM) over the 8.5% rate with the
norm coliform, E.Coli was found. Results of equipment is 35% by MAM on rate, at 25% of
coliforms and 12% by E.colli. As a result of the hand hygiene for the staff is with a MAM 64%,
with 25% coliform, and E.Colli 12%. Results of the benefits accruing from the analysis of samples
clearly shows that contamination is substantial in all types of samples in 2011. This contamination
comes as a result of the low sanitation facilities manipulation of personnel.

Conclusion

To ensure a high quality toilet in each subject should be placed hygienic sanitation, should be
performed manipulus staff training.

Should the application as soon as possible by setting auto control system HACCP (Hazard
and Critical Control Point) in cattle stables, cattle on feed, the acceptance stage, holding milk,
storage and preservation of milk.

Must respect the norms of WHO and European Union standards.
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The present paper investigated the efficiency, coefficient of performance, co-
existence volume of the crown and the fruit of several combinations of apple culti-
vars and rootstocks of six cultivars of these three new cultivars that are planted for
the first time in the region’s agro-ecological conditions for Anamorava past two years.

In research is inclusion yield kg / body kg/cm? coefficient of performance, the crown volume
V1, V2, V3. Coexistence kg/cm? of fruit.

Greater yield kg / body reached MM 106 rootstock cultivar Pin ova on the arts and Golden
Delicious Clone B on M9 rootstock alignments have the same 4 kg / body, followed by 3.9kg/root
Jonagold and run with the decrease has reached the Red Chief 0.5kg/root MM 106.

Multiplying production kg/cm? seen that the highest value of the arts has Delicious Clone B
on M9 rootstock with kg/cm? 129.03, while the lowest value reached over varieties cultivar Red
Chief MM106 with 13.05kg / cm .

The crown volume V1, V2, V3. This shows that for every volume V1 is the small-
est combination of what we consider as positive features, V2 is the volume aver-
age value and volume of each combination V3 is batter production or over 100%.

By comparing combinations has higher value on cultivar Gala 1.04 m value MM106/3 while
the smallest is the Golden Clone B Delicious 0.37 m?®. With high volume V2 is the combination
Gala on M9 0.12 m? while the value of Red Chief VOGEN combination on MM106 0.01/m’.
The coexistence of apple kg/cm/2 where we see that Granny Smith cultivar reached the highest
value 9.30/kg/cm?, what can justify the late maturation of high value .After reached cultivars Red
Chief and Pinova 8:04 kg/cm?, then cultivars Jonagold, Gala, Delicious the arts that have reached
the approximate value 7.76 kg/cm?, and 7.58 kg/cm*

Key Words: Yield to the body, coefficient of efficiency, volume of the crown, the coexis-
tence frutav, cultivar, grafts.

Entry

Apple fruits are very nourishing to the human body and beneficial, why apple is prevalent in

almostall the continents of the world, and according to a 2008 FAO production of 64.25552 million/t
peryear, and thus ranks after the third of citruses and banana production. For such a high production
of'several factors affecting apple: apple ability to successfully cultivated in different climatic condi-
tions and soil, nutritional values, high yields per unit area, the successful preservation of fruits etc. ..
In Kosovo ancient tradition in the cultivation of trees.
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Foodexperts(nutritionist) prefertoconsumeabout320g fruitduringthedayoraround 120kgperyear.

Given the importance of nutritional and medicinal value of fruit trees, we can freely say that

their regular use is one of the conditions for the normal development of the human organism.

The purpose of the research

The aim of the research was to make a comparison between some parameters of generative

some apple cultivars for planting dense, especially for cultivars who are young in our country as

Pinova, Red Chief and grafted onto grafts Gala prodution vegetation with low vegetative rootstock
M 9 and the medium prodution MM 106, MM 104, the ecological conditions of Anamorava.

As the main aim was to investigate the ecological conditions of Anamorava MA
Gjilan some generative parameters such as yield kg / body kg/cm? coefficient of perfor-
mance, the determination of the crown volume V1, V2, V3, coexistence of fruits per kg/cm?.
Overview of literature

Inconnectionwithreportsofvegetativeandgenerativegrowthofsomeapplecultivarsonrootstocks
M9,MM 106and MM 104aretakinganumberoflocalandinternationalauthors,butwewillciteonlyafew.
ZAJMI et al. (2002) - provide data 6 years (1996-2001) carried out in the apple orchard Kra-
varica manufacturing in the region of Gjilan. During the research included the following param-
eters: surface cutting indirectly the trunk in cm 2, the yield per hectare, volume of the crown in
m?, and the coefficient of amount of production of several combinations between rootstocks and
cultivars of apples, Idared, Mellrose on M 26 , planted in 4 x 1.7 m distance and Golden Deli-
cious (Clone B) on MM 106, Granny Smith on M 9 with 4 x 1.9 m distance. Shrub crown system
is steeper. According to these authors conclude that study of all combinations of the coefficient
is the best amount of production on M 26 I dared, Granny Smith on M 9, M 26 and Melrose on
G. Delicious (Clone B) on the MM 106. Regarding the cumulative yield t / ha leads I dared on M
26 with 102.5 t / ha, Golden Delicious (Clone B) on the MM 106 with 81.4 t/ha, Melrose on M
26 with 74.2 t/ha and Granny Smith on M 9 70.3 t/ha. But in terms of cumulative yield for leads
Idared body on M 26 with 69.8 kg / body Golden Delicious (Clone B) on the MM 106 with 61.9
kg / body, Granny Smith on M9 with 53.4 kg / body and Melrose on M 26 with 50.8 kg / body.
For the diameter of the trunk leads Golden Delicious (Clone B) with 4.57 on the MM 106 cm
2, Idared on M 26 with 3.84 cm?, Melrose on M 26 with 3.66 cm? and Granny Smith with 3.00 cm
2. Meanwhile, on the perimeter size by following results were achieved Golden Delicious (Clone
B) on the surface of MM 106 with 24.51 cm?, Idared on M 26 with 20.98 cm 2, Melrose M 26 with
19.37 Last cm? and Granny Smith on M 9 16.90 cm?.

For trunk diameter of four years of data we find the author ZAJMI (1986) who
finds that through measurements on 106 MM diameter growth and spur cultivars Au-
vil Well spur is 2:29 cm or on average over a year increased diameter is 0.72 cm.

Pressman et al. (2009) provide data for some cultivars which have been the subject of our
research, so the variety is Gala and Golden Delicious rank in the group with high prodution while
variety is prodution Pinova in the group with medium to sensational, and the group Jonagold
prodution with large, while the size of the fruit, small fruit Gala with up to big, Jonagold large to
very large, Golden Delicious Pinova large and moderately large.

Lepaja (2011) provides data on the results of its research, the determination of the volume
V1, V2 and V3 has found that on average the two cultivars (Idared and Granny Smith) on M 9 varity
reached the lowest value in comparison with varity MM 106. Idared on M 9 has reached the following
values: V1 (0.16 m?), V2 (0.37 m?), V3 (0.50 m?), and over 106 MM varity V1 (0.19m ), V2 (0.43
m?), V3 (0.64 m®) and Granny Smith cultivar on M 9 has reached the following values: V1 (0.18
m?), V2 (0.40 m®), V3 (0.71m *) and the MM 106 varity V1 (0.21m %), V2 (0.45 m?®), V3 (0.25 m®) .
Lepa (2011) provides data on the results of its research to the cultivar Granny Smith on varity M
9 has achieved this performance 9.88 kg / body.
Towrite MICHELESI production coefficient (1979). To calculate this coefficient he offers this
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formula: cumulative production per kg of body / indirectly cutting surface of the trunk in cm 2x 100.
Frutdhénies coefficient for three years of research is the highest Jonagold cultivar on vegetative var-
ity leads with 106 MM (209.2 g), Jonagoldon MM 111 (201 g), and finally Jonagold on M 4 (200.2 g).
VAYSSE & LANDRY (2004) provide data for the coexistence of fruit: for Jona-
gold 5-7 kg / cm 2, for Granny Smith (6-8 kg / cm 2), Golden Delicous (5-7 kg/cm 2),
and Gala (5 -7 kg/em ?). These authors conclude that acids Jonaglod ranging from
4-6 g/l, for Granny Smith 6.5-8 g/I, for the Golden Delicous 4 - 6 g / 1, and Gala 3 - 5 g/l.
ZAIMI (1985) with its own research in Angers of France has concluded the co-
existence of three cultivars which have been the subject of our research: Jonagold (3
kg/0.5cm?  kg/0.5cm 3.7 Granny Smith, Golden Delicous (Clone B ) 3.3 kg/0.5cm 2).
Trillo et al. (1993) provides data for the Granny Smith variety is more frequent than the diam-
eter of the fruit ranges from 70 — 85 mm, while the average weight of the fruit most often revolves
prej160 - 240 g. For Pinova variety is also the most frequent diameter ranges from 70-85 mm. For
authors note that the Gala variety is the diameter of the fruit is slightly smaller and ranges from
65-80 mm, while the average weight of the fruit ranges from 130-200 g.
Object, material and working methods
Orchard where research has been conducted in 3 years of age, while the object is located
at 450 m altitude. Orchard area of 1ha is the slope of 1-2%. Our surveys are conducted in private
property, Mr. Esat Kamberi the village Skifteraj MA Gjilan (Region Anamorava).

Photo 2.
Orchard where
research is
conducted
material

In research included six cultivars: Mon dial Gala and Red Chief verity grafted onto LB
medium with 106 production, and Pin ova root is grafted on MM 104, while Golden Delicous
producers (Clone B), Jonagold, Granny Smith are grafted in varity with poor production in M
9. The order of the first and last is Idared variety is planted with orchard is surrounded namely
the entire surface of this cultivar which is not involved in the research. During research is ap-
plied in orchards common agro technic out mowing the grass between the rows and ivy spread-
ing towards order are fighters with the help of herbicides. There have been three irrigation dur-
ing the summer, with irrigation “point - point” of concrete pillars were placed with three wire
thread. Orchard calendar is regularly treated for protection against infectious diseases and pests.
Planting distance of varity cultivars grafted on MM 106 and MM 104 is 3.7 x 1.6 m and
the cultivars grafted on rootstocks with weak production (M 9) distance is 3.7 x 1.3 m.
Working Methods

Randomly for each cultivars, the experiment is set in four repetitions. A parcel was composed
of four bodies and 16 roots cultivars, which means that overall 96 bodies were taken for all cultivars.
Surveys were conducted during the two years 2008 and 2009.
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Results and discussion

Output kg / tree
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Fig. 4. Output kg / tree
Based on the fig. 4. where productivity is shown in kg / body cultivar Pinova seen that the
MM 104 and Golden Delicous Clone B on M 9 have the same yield 4 kg / body follows Jonagoldi
(3.9 kg / body), while the lowest yield reached Red Chief on MM 106 (0.5 kg / body) Our data for
the Granny Smith variety is not consistent with the data of the author Lepaja 2011.
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The coefficient of efficiency kg / cm 2
Based on the Fig. 5. Which is about the rate of production seen that the highest value is cul-
tivar Golden Delicous Clone B on varity M 9 (129.03 kg / cm 2), while the lowest value reached
cultivar Red Chief on varity MM 106 (13.05 kg / cm 2).
Setting crown volume V1, V2 and V3
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From the results shown in the fig. 4. where it comes to the crown volume V1 to V2 and V3
various combinations of apple can conclude that any combination of the volume V1 is smaller and
thus can be considered as positive features, V2 is the volume of high value while the volume V3
each combination is significantly above 100% or higher. When it appears that the combination
compared to the V3 combination with the highest value is 106 MM Gala on 1.04 m® worthwhile
smaller Golden Delicous Clone B (0.37 m?). The highest volume V2 is the combination Gala on

M 9 (12.12 m?) and less valuable combination of Red Chief on MM 106 (0.01 m?).
Our results for the Granny Smith variety is not consistent with the results of Lepaja 2011.

w0 _ 894  8.94
9 /‘7'92 7.58  7.76

.a o

? .

E -

5 B

4 -

3 =

2 -

1 -/’ P
n - P T T T T _F—f'-‘
Joenagold Grenny 0. Arte Gala Red Chief Pinova

M9 Smith Ma MM 106 MM 106 M 104
ma
0.05 0.33
LSD
0.01 0.45

Based on the analysis of variances of coexistence of fruit in kg / cm 2 were ob-
served differences higher significantly between cultivar Granny Smith on M 9 and Gold-
en Delicous Clone B is also on M 9 cultivars Gala and Jonagold and significant changes
were observed in between Granny Smith M 9 Red Chief and Pinova MM MM 106 104.

Based on the data presented in the fig. 5. Which is about the coexistence of fruits in kg
/ cm 2 seen Granny Smith cultivar reached the highest value (9.30 kg / cm 2) which can
be justified by late maturity that has this cultivar. After Granny Smith high value reached
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cultivars Red Chief and Pinova (8:04 kg / cm ?), then cultivars Jonagold, Gala, Gold-
en Delicious reached similar values (7.92 kg /cm 2, 7.76 kg / cm 2, and 7.58 kg/cm?).
Our results for Jonagold, Granny Smith and Golden Clone B Delicious on M 9 and MM 106
Gala on match results Vaysse authors & Landry 2004 universe must be noted that our values
are slightly higher for what can be assumed that the measurement The coexistence was made
a few days earlier. While our results are partially consistent with the results of Zajmi 1985.
CONCLUSIONS According to our research two years in agro ecological conditions of
the region Anamorava committed in the village orchard Skifteraj the area of 1 ha planted in
2006 with total 7 cultivars were planted, while investigations are carried out to six cultivars:
Jonagold, Granny Smith, Golden Clone B Delicious on varity M 9, Gala, Red Chief on MM
106 and MM 104 Pinova on varity aged 3 and 4 years following conclusions can be drawn:
e How to rootstocks and cultivars in the research were noted successors properties.
*Howprodutiongrafts withweakeraverageisshowninM 9, whilethelarger grafts produtionMM 106.
The studies conducted with very young sorts such as Pinova, Gala and Red Chief will serve as
new scientific knowledge and to find practical use in determining the list of cultivars downs when
new orchards.
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bstract

Water that is used in the food industry must have except low hardness, must have all the
characteristics of a potable water. Water should be absolutely clear, to have a neutral pH or
slightly basic,with no smell, no taste ,no color, and without chemical substances that are harmful
for human beings.

According to the obtained results from the analysis of unprocessed and processed water
water,at the water conductivity the results are: to the unprocessed water is 894 puS/cm ,whereas to
the processed water 283.5 puS/cm. Turbidity to the unprocessed water is 0.2 NTU whereas to the
processed water 0.05 NTU. pH to the unprocessed water is 7.29 whereas to the processed water
pH is 6.96. Nitrites to the unprocessed water is 0.019 mg/I N, whereas to the processed water
0.003 mg/I N. Nitrates to the unprocessed water is 2.2 mg/I N, to the processed water is 1.2 mg/I
N . Iron to the unprocessed water is 0.02 mg/I Fe , whereas to the processed water is 0.01 mg/I
Fe. Manganese to the unprocessed water is 0.62 mg/I Mn, whereas to the processed water is 0.04
mg/I Mn.

According to the physical-chemical analysis of the water, results are showing that water must
be processed for the preparation of the juice beverages “Jaffa Multivitamin.

Key words: - Unprocessed and processed water ,water conductivity.

Material and method of work

This scientific research work is made in a period of 1 year in 2012 in “Fluidi’ Company
-Gjilan.

During this period are done physical-chemical analysis of the water for the preparation of the
juice beverages “Jaffa Multivitamin”.

Analysis of the water are taken every 15 days from underground well spring. Analysis
evaluation are made in the laboratory of “Fluidi” Company in Gjilan, and in the Regional
Institution of Public Health in Gjilan.

Water Temperature is defined by thermometer HANNA HI 93510.

Electrical conductivity of water is defined by method of conductmetric with relevant
apparatus called conductimetre of type HANNA HI 98130.

To waters that they have high electrical conductivity, results usually are expressed in uS/cm
or is made exchange in mili S/cm where 1 mili S/cm= 100pS/cm.
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Definition of turbidity is made by apparatus Turbidimetre of type HANNA HI 93703.

Definition of pH rate value is made by pH-metre of type HANNA HI9210N.  .Definition
of nitrites, nitrates, iron and manganese is made with photometre in apparatus called
Spectroquant Nova 60, where the result automatically is read.

Results of Analyses
Chart 1: Definition of conductivity for treated and untreated water

Values of conductivity for untreated and treated water (uS/cm)
No. of sample | Standard Untreated water Standard Treated water

1 <1500 910 <300 285
2 <1500 900 <300 280
3 <1500 890 <300 275
4 <1500 885 <300 270
5 <1500 915 <300 290
6 <1500 891 <300 295
7 <1500 870 <300 280
8 <1500 888 <300 275
9 <1500 905 <300 295
10 <1500 895 <300 290

Results obtained from untreated water analysis, water conductivity is 894 uS/cm, whereas
from treated water is 283.5 uS/cm .

Chart 2: Definition of blur for untreated and treated water

Values of blur from untreated and treated water (NTU)

No.of Standard Untreated water Standard Treated water
sample

1 <2.4 0.0 00 0.0
2 <2.4 0.0 00 0.0
3 <24 0.5 00 0.1
4 <2.4 0.6 00 0.1
5 <2.4 0.0 00 0.0
6 <2.4 0.4 00 0.1
7 <2.4 0.1 00 0.0
8 <2.4 0.3 00 0.1
9 <2.4 0.0 00 0.0
10 <2.4 0.2 00 0.1

Results obtained from untreated water analysis, the turbidity is 0.2 NTU, whereas from
treated water is 0.05 NTU.
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Chart 3: Definition of pH for untreated and treated water.

Values of pH for untreated and treated water

No. of sample Standardi Uji i pa trajtuar Standardi Uji i trajtuar
1. 6.5-9.5 7.29 6.8-8.5 7.05

2. 6.5-9.5 7.25 6.8-8.5 7.02

3. 6.5-9.5 7.23 6.8-8.5 6.80

4. 6.5-9.5 7.20 6.8-8.5 6.85

5. 6.5-9.5 7.26 6.8-8.5 6.92

6. 6.5-9.5 7.24 6.8-8.5 6.98

7. 6.5-9.5 7.31 6.8-8.5 7.03

8. 6.5-9.5 7.35 6.8-8.5 7.00

9. 6.5-9.5 7.36 6.8-8.5 6.95

10. 6.5-9.5 7.30 6.8-8.5 7.04

Results obtained from untreated water analysis, pH is 7.29, whereas from treated water pH
is 6.96.

Chart 4: Definition of nitrites inuntreated and treated water

Values of nitrites in untreated and treated water

No. of sample Standard Untreated water | Standard Treated water
1 0.005 0.021 0.005 0.005
2 0.005 0.022 0.005 0.004
3 0.005 0.020 0.005 0.001
4 0.005 0.019 0.005 0.003
5 0.005 0.016 0.005 0.005
6 0.005 0.018 0.005 0.002
7 0.005 0.020 0.005 0.004
8 0.005 0.019 0.005 0.005
9 0.005 0.017 0.005 0.005
10 0.005 0.020 0.005 0.004

Results obtained from untreated water analysis,the quantity of nitrites is 0.019 mg/l N
whereas in treated water is 0.003 mg/I N.

Chart 5: Definition of nitrates in untreated and treated water

Values of nitrates in untreated and treated water
No. of sample Standard Untreated water Standard Treated water
1 10 2.2 10 1.3
2 10 2.0 10 1.0
3 10 2.1 10 1.1
4 10 2.3 10 1.3
5 10 2.5 10 1.2
6 10 2.2 10 1.1
7 10 2.4 10 1.4
8 10 2.1 10 1.5
9 10 2.3 10 1.3
10 10 2.2 10 1.2

Results obtained from untreated water analysis, the quantity of nitrates is 2.2 mg/I N , whereas
in treated water is 1.2 mg/I N.
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Chart 6: Definition of Iron in untreated and treated water

Values of iron in untreated and treated water
No.of sample Standard Untreated water | Standard Treated water
1 0.3 0.03 0.3 0.01
2 0.3 0.02 0.3 0.01
3 0.3 0.03 0.3 0.02
4 0.3 0.05 0.3 0.03
5 0.3 0.04 0.3 0.01
6 0.3 0.02 0.3 0.03
7 0.3 0.03 0.3 0.02
8 0.3 0.03 0.3 0.01
9 0.3 0.04 0.3 0.02
10 0.3 0.05 0.3 0.01
Results obtained from untreated water analysis is 0.02mg/I Fe, whereas in treated water is
0.01mg/IFe.
Chart 7: Definition of Manganese in untreated and treated water
Values of Manganese in untreated and treated water
No. of sample Standard Untreated water Standard Treated water
1 0.05 0.64 0.05 0.05
2 0.05 0.60 0.05 0.04
3 0.05 0.63 0.05 0.05
4 0.05 0.65 0.05 0.05
5 0.05 0.61 0.05 0.03
6 0.05 0.60 0.05 0.04
7 0.05 0.62 0.05 0.02
8 0.05 0.64 0.05 0.05
9 0.05 0.62 0.05 0.04
10 0.05 0.63 0.05 0.05

Results obtained from untreated water analysis, the quantity of manganese is 0.62 mg/I Mn,
whereas in treated water is 0.04 mg/I Mn.

Conclusion

According to the obtained results of this research, the treatment of water is made first to
control pH with H,SO,, and is made disinfection with Ozone (O,), then we have made filtering
with filtrates in active carbon, then water is purified in filter Polish 5 microna , and continues in
reverse Osmosis where is the last phase of water treatment, and the water would be used in the
preparation of the juice beverages “Jaffa “ Multivitamin in “Fluidi” Company in Gjilan.
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W3CJIEJBAHE AJICOPEIIMOHHUTE CBOVICTBA HA BPAIIIHO OT
HELIANTHUS TUBEROSUS L. CIIPSIMO MOHUTE HA Cu(Il)

Haiinen Jleauen!, IlBeTko Ipokomnos?
YHuBepCUTET N0 XPAHUTEJHHU TexHoaorun — [liosaus

'Karenpa ,,AHanuTuuHa xumus”, ’Karenpa ,,in:keHepHa exoJiorus”

Peziome

Hzcneosanu ca adcopbyuonnume ceoticmea na opautno om Helianthus tuberosus L. cnpsimo
tionume Ha Cu(ll) éve 600en pasmeop. Hanpasena e Qusaukoxumuyna Xapakxmepucmuxa Ha
aocopbenma. Ilocmpoenu ca KunemuuHu Kpusu Ha aocopoyust 3a 08e CbOMHOULEHUSL MENCOY
aocopbenma u 600HUS pazmeop Ha meonume toHu. OnpedeieHu ca pasHogecHume adcopoyuoHHU
Kanayumemu u Cmenenma Ha u3eiudane Ha MeoHume uonu om 6oonus pasmeop. Illocmuenamama
Makcumanua cmenen Ha usgauuane e 96,6%. [locmpoena e copbyuonnama uzomepma, KOsimo uma
S-06pasua popma, Koemo e xapaxmepno 3a NOTUMOLEKVISPEH MUN a0copoyusl.

Kawuosu xymu: agcopOuus, MeIHA HOHU, OpaIIHO OT TOMUHAMOYD, KHHETHKA, U30TePMHU

BbBEJIEHUE

3aMbpCSIBAHETO HA OKOJIHATA Cpe/la M B YaCTHOCT Ha BOAUTE C TEXKKH METANIU € aKTyalleH
exororndeH mpobieM. Oco0eHa OMacHOCT MPEACTaBIsABAT TAaKWBAa 3aMbBPCHUTENH KaTo >KHUBaK
U KaJMHUH, KOUTO TMPAKTHUECKA HE Ce M3BEXIAT OT OuojormuHure obektu [12]. Exonornyen
npoOJieM ca M HIKOM IIMPOKO PA3NPOCTPAHEHH METAIH KaTo Me[, OJIOBO, JKeIs30, HUKEI U LIUHK,
KOUTO IoMaiar B Xxuapocdepara rno pa3indyHy IbTUIIA.

3a mpeyucTBaHEe Ha BOJHWTE OT TEXKKH METAIM B IIPaKTHUKAaTa Ce W3MOJI3BaT Pa3IMYHH
METOIM M CPEICTBa — pearcHTHa 00paboTka, WOHEH OOMEH, MeMOpaHHM MeTomu u ap. [4,7].
[Tpe3 mocnenuuTe roguHKu ce HaONIOABa MMOBUIIEH MHTEPEC KbM M3IOJI3BAHETO HA IPUPOTHH
pacturennu copoeHTu. ToBa ce ABIKH Ha TSXHATa JOCTHITHOCT, HUCKA [IeHa, BUCOKA €(heKTUBHOCT
u necHa Onopasrpanumoct. Kakto e n3BecTHO HOHOOOMEHHH CBOICTBA PUTEkKABAT TOJISIMA YacT OT
XMUMUAYHATE KOMIIOHCHTH, H3TPAXKAAIIMA PACTUTCITHUTE KJICTKH U ThKaHU — TEKTHHOBH BEIIICCTRA,
Gentbuy, GeHonHu chenuHeHus u ap [3,10]. MoHHHAT 0OMeH Hali-uecTo ce MpHApYKaBa B
M3BECTHA CTETEH M OT aAcopOLus, AbDKAIla ce Ha HAIMYUETO Ha LENyJ03a, XEMHIETYI03H U
JIPYTH PACTUTEIIHU ChCTABKH.

TormuuamOypwT (Helianthus tuberosus L.) ¢ pacTeHue ¢ Oorar BbIICXUIPATEH CHhCTaB —
unynuH (12 — 15 %), uenynosa (2 — 3 %), xemunenynosu (1 %), nektus (1 —2 %), CBOOOIHN MOHO-
u onurozaxapuau [5,14]. B nuteparypara ce OTKpUBAT OTKBCIEUHU JaHHU 3a COPOIIMOHHUTE
CBOMCTBA Ha TOBa pacTeHHE W MO-KOHKPETHO Ha HErOBUTE CTEOJa 1O OTHOUICHWE HA MEIHUTE
ionn [8].

IenTa Ha HacTosIIaTa paboTa € Jja ce u3cieBaT aacoOpOLMOHHNTE CBOMCTBA HA OpaIIHO OT
TonuHaMOyp cripsmo onute Cu’** BbB BOJHH Pa3TBOPH.
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MATEPUAJIN U METOIU

1. H3xoaHu CypoOBHHHM M MaTepHAaJIH.

2. B HacrosmuTe H3CIEIBaHUS € H3NOJI3BaHO OpallHO, MOJy4eHO OT crednara Ha
TonrHamMOyp upe3 Hapsi3BaHe, nicymiaBane (40°C), cMuiiane u npecsiate (;1aboparopso cuto 0,80
mm). 3a oTCTpaHsBaHE Ha HIKOM MPEYEIIN Ha aHAIN3a ChbCTaBKH (IUIMEHTH U Ap.), PACTUTEIHUST
Marepual e eKCTpaxupaH JByKpaTHO C JecTHiIMpana Boja (xuapomonyi 1:7) 3a 45 min npu 25°C
U HEMPEKbCHATO Pa3bpKBaHe , cliel KoeTo € cyuieH mpu 40°C.

Bcuukyn M3noia3BaHn XMMUKaIM ca ¢ KiIacU(pHKaIys p.a.

3. ®Ou3MKOXMMHYHA XapaKTEePHUCTHKA HA OPaIIHOTO.

3.1. Onpedensine Ha é1aza u nenei.

OmnpeneneHu ca TENIOBHO:
BJIara — clieql cyuieHe Ha npobara mpu 105°C 1o mocTosiHHA Maca;
TIenen — Clie ornenelsiBade Ha npobara mpu 600°C 3a 8h

3.2. bermvunu sewecmsa.

Omnpezenenu ca KaTo CypoB NpoTerH no mMetona Ha Kengan [9].

3.3. Peoyyupawu saxapu.

Penynupamute 3axapu ca onpeznenenu no merona Ha lloopn [9].

3.4. Tpyoroxudponuzyemu u recHoxuoponusyemu noauzaxapuou (TXI u JIXTI).

Ormpenesnenu ca mo Meroa onucat ot Jparanosa [1].

3.5. Lenynosa.

OrmpenesnieHa e KaTo CypoBa Lieiyli03a o MeTojia, nmocoyeH ot Jlypwe [6].

3.6. ITlexmunosu sewecmaa.
OmnpenensHeTo Ha IEKTHHUTE € N3BBPILIEHO 110 MeToAa, mocoueH ot Kratchanov [15].
3.7. Ilenmosanu.

OmnpezeneHu ca mo MeToaa, mocodeH ot Douglas [13].
1.8 Onpeoensne pH na 6oonume pazmeopu.
Uznonsean e pH-meTwp ,,Hanna instruments” 211.

4. JleMeTaJmu3upaia cnocoOHOCT HA OPAIIHOTO.

W3cnenBaneTto Ha JaeMeranu3upaliara CriocOOHOCT Ha OpalIHOTO OT TONMMHAMOyp ™o
OTHOILICHHE HA MEIHHUTE HOHU € OCBHIIECTBEHO IPH CTaTHYHM YCIIOBHS. 3a IIONydaBaHe Ha
KMHETHYHUTE KPUBH Ha a1COPOLIHSI KbM OIPEeICHO KOJIMUECTBO OT PACTUTEIHHS Marepural (m =
2,5 g) ce n106aBs BoneH pasteop Ha CuSO,.5H,0 ¢ onpeneneno chabpsxanue va Cu** (C, = 4,4 mg/
dm?®) B chotHomenue 1:100 u 1:200. Cmecta ce pa30bpKBa U ce OCTaBs J1a IPECTOU MPU CTaiiHa
temneparypa (t=25°C). [lepuonuyno, npe3 onpeneaeH: HHTEPBAN OT BpeMe, ciiel GUITpyBaHe,
ce OIpezesst ChIbPXKaHUETO Ha METHUTE HOHU B Pa3TBOpA.

3a moctposiBaHe Ha copOIOHHaTa u3otepma kbM 0,5 g copbent ce mobasst 100 cm® BojeH
pastop Ha CuSO,.5H,O ¢ pasnuyna HayanHa KoHueHTpauus Ha Cu’* B jquanasoHa ot 2,2 10
4,4 mg/dm®. Taka NOATOTBEHHTE CMECH Ce Pa3OBPKBAT M CE OCTABAT Ja MPECTOST HPH CTaiiHa
temneparypa (t = 25°C) npu cratuyHd ycioBusi B mpombipkeHue Ha 5 h. Crmenm ngocturane
CBCTOSIHUE Ha PaBHOBECHE, PA3TBOPHT CE OT/AEINS OT aJICOpOeHTa upe3 QUITPYBaHE U CE ONpees
paBHOBECHATa KOHLEHTPALMSI HA METHUTE HOHU .

5. Omnpenaessine chabpxkanuero Ha Cu?t,

3a onpenensHe cpappxkanuero Ha Cu’* B UW3CIHCABaHUTE pA3TBOPH € H3MON3BaH
cnekrpodoromerpuucH Metos (criekrpodoromerbp NOVA 60), 0cHOBaBAIII cE HA I[BETHA PEAKIIUS
MEXAY KyNpHU30H U MEAHUTE HOHU W MOCJIEABAIIO U3MEpBaHe Ha CBETIIMHHATa abcopOuus cien
MIpeIBapUTEIHO pasjiaraHe B TepMopeaktop. M3mnonsBaHara meronuka € Ha Qupmara Merck
KGaA, I'epmanus.
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5. Onpenesisine HA CTATUYHHUSAT a/ICOPOIMOHEH KaNaMTeT HA a/ICOPOEHTA U CTeNeHTa
Ha u3Bau4yane Ha Cu?' oT BOAHUS pa3TBOpP
CraTHYHHAT aICOPOIIMOHEH KalaIMuTeT Ha ancopoenTa (A, mg/g) e onpenesieH o popmysara:

4=50"Ck . (1)
m

kpjeTo: C)u C — HauanHa u kpaiina konuentpauus na Cu®* B pasrBopa, mg/dm’;
V — o6em Ha pa3tBopa, dm?; m — maca Ha ajcopOeHTa, g.
B ycnoBus Ha YCTaHOBEHO paBHOBECHE Ha CHCTeMara ¢ OIpeleieH pPaBHOBECHUSAT
a7IcCOpOIIMOHCH KaraluTeT Ha aIcopOeHTa (Ap, mg/g) o ¢hopmyrnara:

_C0-Cp

Ap = v, 2)

m
. C _ C 2+ /d 3

kpzero: C — paBHOBeCHa KoHUEHTparwst Ha Cu®’ B pasTBopa, mg/dm®.

CrerneHra Ha U3BIMYaHE Ha METaJla OT BOAHUS Pa3TBOP € OmpeesieHa o Gpopmynara:

Co-C
207"k 1009 3)
Co

E

PE3VJITATU U OBCBHKJIAHE

Crien mpoBeXxJaHe Ha HIKOW IIbPBOHAYAJHU OIUTH 32 YCTAHOBSHE HA JleMeTalu3upaniara
CocoOHOCT Ha cTebIaTa OT TOIMMHAMOY P, CIIeIBAIINTE N3CIIeABAHNS Os1Xa HACOUCH! KbM H3yJaBaHe
XMMHYHUS ChCTaB HA TOBa pacTeHue. B tabnuna 1 ca npeacTaBeHn JaHHY 32 XUMUYHUS ChCTaB Ha
OparrHo, oTy4eHo oT cTebnaTa Ha TonnHaMOypa. [IpaBu BieuatTiieHne OOraTusT BhIVIEXHAPATCH
CbCTaB. JJOMHHHUpPAIIM KOMIOHEHTH ca TPYAHOXUAPOIU3YEeMUTE MoNu3axapuan (B T.4. Lenyno3a
Y HSIKOW XCMHLEIYJIO3H).

Tabnuya 1. Xumuuen cocmas Ha OpauHo, NOIY4eHO Om Cmedrama Ha MonuHamMoyp.

Ne IToxa3aren Coabpixanne, % a.c.B.
1 Bnara 5,3
2 Cyx0 BemecTBo 94,7
3 Ilenen 2,6
4 Bearsun 34
5 Penymmpamu 3axapu 14,7
6 JIXIT 18,6
7 TXII 26,8
8 Lenynoza 18,1
9 IIexTHHOBH BeliecTBa 10,7
10 IlenTo3anu 1,9

a.c.B. — a0COIIFOTHO CyXO BEILIECTBO.

BpamHoTo chabpika 3HAUMTEIHU KOJIMUECTBA IEKTHHOBH BEIIECTBA, & CHILO TaKa U OENTHIIH.
HW3BecTHO e, ue Mex /Iy MoJin3axapiIuTe 1 OeNThUYHUTE BelllecTBa ce 00pa3yBar KoMmIuiekcH. Hsikon
ABTOPH JIOMYCKAT, Y€ B MOJICIIHU CHCTEMH JIByBaJCHTHUTE METATHH HOHHU C€ CBBP3BAT OT NO00HH
KOMITJIEKCH — OT OTPHLATENHO 3apelieHUTe KapOOKCHIHM Tpynu (OT MEKTHHOBUTE (pparMeHTH
B KOMIUIEKCa M OT aMMHOKHCEIMHHUTE C IOJISIPEH OTPHIATENTHO 3ape/ieH paauKall), KakTo U OT
nenaropapennte NH -rpynu Ha o-amunokapOokcunnute kucenaunu [11]. He 6e3ussecTnu ca u
HOHOOOMEHHHTE CBONCBA Ha MPUPOJHHUTE (PEHONHU ChEIUHEHHUS, B T.4. ¥ JUTHUHBT. [lo maHHM
Ha Emenuna u chaBT. [2] B cTeOaTa ot TonuHaMOyp ce chabppxar 17,7% a.c.B. TMTHUHOIOA00HH
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BEIIECTBA.

HanpaBenara nutepaTypHa clipaBKka U IOIYYEHHUTE PE3YJNTaTd 3a XMMUYHUSA ChCTaB Ha
crebnara Ha Helianthus tuberosus L. Toka3BaT, 4ye pacTEHHETO CBHABpPXKA IIMPOKA rama OT
OMOJIOTMYHO aKTHBHH BEIECTBa, CIOCOOHM Ja aJcopOMpar W/WiM Jla CBbpP3BaT XUMHYECKU
METaJIHUTE HOHHU.

Ha ¢urypa 1 ca mpencraBeHHM pesydTaTHTE OT NPOBENCHUTE KUHETHYHM H3CIIEIBAHMS
OTHOCHO JIeMeTaJM3MpaliaTa criocoOHOCT Ha OpamrHoTO OT TonmMHaMOyp. [laHHUTE TIOKa3Bar, 4e
MaKcHMaJlHaTa CKOPOCT Ha aJIcopOIMs Ha MeHUTE HOHU ce HabmofaBa B mbpBuTe 10 MUHYTH.
[Tpu TOBa paBHOBECHUST aACOPOLMOHEH KarmarureT npu xugpomoaya 1:100 ce mocrura 3a 80
MHUHYTH Ha B3aiimozielicTBHE Ha BoaHus pasteop Ha CuSO,.5H,O ¢ 6panHoTo, a mpu XUAPOMOIYI

1:200 3a 60 MunyTH.
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@ur. 1. Kunetnunu kpuBu Ha ajgcop6ims Ha Cu** ¢ OpamiHo ot TonuHamOyp mpu t = 25°C u
pH=738
B tabnuia 2 ca npeacTaBeHu pe3yATaTHTE 3a CTENEHTa Ha M3BJIMYaHE HA MEJIHUTE HOHH OT
BomHUA pa3TBOp. [locTurHarara MakcuMaliHa CTENeH Ha M3BIMYaHe MpH xuapomonyd 1:100 e
96,6%, a mpu xuapomonya 1:200 e crorBeTHO 44,5%.
Ta6nuna 2. Crenen Ha u3Bandane Ha Cu?* OT BOIHM Pa3TBOPH C OpAIIHO OT TOMMHAMOYD
mput=25CupH="7,8

Bpewme, C, Mogyn 1:100 Mogyn 1:200

C, E, C, E,
min mg/dm’ mg/glm3 % mg/?im3 %
10 4.4 0,55 87,5 3,12 29,1
20 4.4 0,50 88,6 2,80 36,4
30 4,4 0,48 89,1 2,73 38,0
40 4,4 0,29 93,4 2,57 41,6
50 4,4 0,21 95,2 2,50 43,2
60 4,4 0,20 95,5 2,44 44,5
70 4,4 0,18 95,9 2,44 44,5
80 4,4 0,15 96,6 2,44 44,5
90 4,4 0,15 96,6 2,44 44,5
120 4.4 0,15 96,6 2,44 44,5
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[onyuenara copbumonHara u3zorepmMa Ha ¢ur. 2 uMa S-oOpasHa ¢opma (tun II mo
kinacudukanuara Ha BET), koeTo e xapakTepHO 3a MOIUMOJIEKYIJISIPEH THIT aICOPOIIHSL.

0,25
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o 0.15
=)
£
g
< 01
) pa—
0,05
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1,5 2 25 3 35

Cp, mg/l

@ur. 2. Copbuunonna uzorepma Ha Cu®* ¢ OpaiHo OT TOMHHAMOYP

3AKIIOYEHHUE

[IpoBeneHoTO M3CIEABaHE BHPXY aACOPOIMOHHUTE CBOMCTBa Ha OpamrHO OT cTebna Ha
TONMHaMOyp IOKa3Ba BB3MOKHOCTHTE 3a H3IOJI3BAHETO My B IIPaKTHKara KaTo HPHPOICH
aficopOeHT 3a JeMeTalM3MpaHe Ha BOAHHM pa3TBOpH o otHomeHnue Ha Cu®'. [loctmraarara
MaKCHMaJHa CTENEeH Ha M3BIWYaHE HAa MeOHNTEe HOHHU ¢ 96,6%. HampaseHa e (pu3HKOXMMIYHA
XapaKTepUCTHKa Ha OpallHOTO M ca NPOBEJCHH KUHETHYHH H3cieiBaHus. [loctpoeHu ca
KUHETHYHHUTE KPUBH Ha ancopOuus u copOruoHHaTa u3orepma. ONpenesieHn ca paBHOBECHUTE
aJICOPOLMOHHY KalamUTeTH Ha OpallHOTO INPH YCJIOBHATA Ha IIPOBENCHOTO H3CIEIBaHE.
Pesynrarute mokasgar, 4e MpoTHYa HOJMMOJIEKYIISIPEH TUIT aICOPOLHSL.
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Abstract

A heterogencous exopolysaccharide (EPS) having xylose, mannose, and glucose as
monosaccharide components was produced by Antarctic yeast strain Cryptococcus laurentii AL,
with the use of sucrose as a good and rebiable carbon source. The IR spectrum of the EPS was
presented, and it showed characteristic absorption bands typical of natural neutral polysaccharides.
Thermal stability was measured by DSC. DSC thermograms revealed 4 endothermic transitions
and Tg at a temperature of 76 °C, as they were thermostable until 210 °C. The microscopic images
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(CEM) illustrated a capillary porous structure.

Keywords: Cryptococcus laurentii AL, exopolysaccharide, IR spectrum, thermal stability,
CEM, DSC.

Introduction

A large number of microorganisms produce polysaccharides of different composition,
structure, interesting physicochemical properties, and functional characteristics [1]. The types
of polymers synthesised can be chemically characterised as mannans, glucomannans, glucans,
galactomannans, and phosphomannans.

The information on the chemical composition, structure and properties of EPS from different
psychrophilic yeasts is still scarce, therefore more detailed research is needed [2].

The object of this paper was the study of the physicochemical characteristics of an
exopolysaccharide from Antarctic yeast strain Cryptococcus laurentii AL ,.

Materials and methods
Microorganism

Yeast strain Cryptococcus laurentii AL, was selected as a suitable exopolysaccharide
producer isolated from soil samples taken from the region of the Bulgarian base on Livingston
Island and stored in the psychrophilic yeast collection of the Laboratory of Applied Biotechnology.

Media and growth conditions

The basal medium for the biosynthesis contained (g/l): sucrose: 40; (NH,),SO,: 2.5;
KH,PO,: 1.0; MgSO,-7H,0: 0.5; NaCl: 0.1; CaCl,-2H,0: 0.1; and yeast extract: 1.0. The initial
pH was adjusted to pH 5.3, and the medium was sterilised for 30 min at 112 °C. The cultivation
proceeded in shaken 500 ml Erlenmeyer flasks containing 50 ml of the medium inoculated with
10 % (w/v) 48 h inoculum (for 120 h at 22 °C, 220 rpm).

Isolation of crude exopolysaccharides (EPS)

The crude exopolysaccharides were isolated by separating the biomass from the culture
medium through centrifugation at 6000xg and using the supernatant for polysaccharide production.
The exopolysaccharide was precipitated with 2 % (w/v) of 96% ethanol at 4°C for 24 h, washed
twice with ethanol, dried and weighed. The resultant preparation was used for determination of the
chemical and monosaccharide composition, molecular mass and thermophysical and IR spectral
characteristics of an exopolysaccharide synthesised by the Crlaurentii AL, psychrophilic yeast
[3]-

Analytical methods

The IR spectrum of the exopolysaccharide was obtained using KBr tablets on a Nicolet
Avatar 330 FT-IR spectrometer, Thermo Electron Corporation, Madison, USA.
The DSC curves were obtained during heating of the samples from 10 to 300 °C at
a heating speed of 5 °C/min. Indium and aluminium were used for temperature and enthalphy
calibration. All DSC experiments were made using aluminium pans of controlled masses, i.e. the
empty sample and reference pans were of equal mass (+1.0 mg). The analysed sample mass was
10 mg. Dry nitrogen was used for purging the DSC cell. Temperature and enthalphy calibrations
were carried out using indium.

Results and discussion

The application of exopolysaccharides in different branches of industry requires good
knowledge of their physicochemical properties and functional characteristics.

Information on the structural analysis of polysaccharides is given by the IR spectrum. Fig.1
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shows the IR spectrum of a polysaccharide from Cr. laurentii AL, psychrophilic yeast. The wide
intensive band at 3300-3600 cm™' with absorption maximum at 3322 cm™ is characteristic of the
—OH group. Compared to the valence frequencies of the characteristic absorption band of the
free hydroxyl group at 3650 — 3500 cm', it is displaced towards the lower frequencies, which is
typical of hydroxyl groups participating in internal molecular hydrogen bonds. Hydrogen bonds
play an important role in the determination of the functional properties of polysaccharides. The
band at 1642 cm™ is due to the deformation fluctuations of absorbed water unbound by hydrogen
bonds. The complex intensive oscillations of the triplet between 1200-1100 cm™ can be referred
to the valence fluctuations of C-C, C-O, C-O-C, and the band at 1197 cm™ —to the deformation
fluctuations of the -OH group in a pyranose structure. The weaker and narrower band at 1433
cm is characteristic of 8(C-H) in the -CH, group. The IR spectrum does not exhibit any bands
characteristic of acetylic and carboxylic groups in the 1745-1730 cm™ range.

In the IR spectrum of the yeast-produced exopolysaccharide, we observed characteristic
absorption bands specific for natural neutral polysaccharides.
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Fig. 1 IR spectrum of EPS synthesised by Cr. laurentii AL,

The use of this EPS in the food and cosmetics industries requires an evaluation of its thermal
stability. It was made by means of DSC analyses.

Fig. 2 shows the thermogram obtained by DSC SETARAM 141 for exopolysaccharide
synthesised by the Cr.laurentii AL, psychrophilic yeast. The thermogram demonstrates that the
glass transition temperature 7', was recorded at 76.83 °C. Glass transition is a relaxation kinetic
process characterised by temperature 7 . which determines the transition from glass to viscous
state. In the thermogram obtained by DSC, T . is an inflexion point. Fig. 2 also shows that there are
four endothermic effects. The first one is an onset point at 100.19 °C and peak top at 118.75 °C.
When the sample is a completely crystal substance, the onset point is considered as the temperature
of phase transition, i.e. melting.

When it is a partially crystal substance as in the case of the EPS studied, the peak top
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temperature is regarded as the phase transition temperature. The phase transition enthalpy
(heat) is determined by direct integration of a peak from the thermogram. In our case, for the
first endothermic peak we have enthalpy AH=201.48 J/g. We believe this endothermic peak was
caused by the evaporation of the capillary bound water . The second endothermic peak in the
thermogram in Fig. 2 obtained through DSC also has a peak top temperature maximum of 166.78
°C at 152.16 °C and enthalpy AH=6.41 J/g . Similar behaviour is observed in the study of phase
transition of pectin with sorbed water [4].
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Fig. 3 CEM of EPS synthesised by Cr.laurentii AL,
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The third endothermic effect has an onset point of 193.63 °C, peak top maximum of202.32 °C
and enthalpy AH=2.9 J/g . On the DSC thermograms, a fourth endothermic effect is also observed,
with onset point temperature of 211.33 °C, peak top maximum of 220.30 °C and enthalpy of the
fourth endothermic effect AH=26.43 J/g.

The microscopic images (CEM) Fig. 3 illustrated a capillary porous structure.
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Abstract

This work presents the results from rheological measurements of aqueous solutions and
emulsions containing exopolysaccharides (EPS) synthesized by Antarctic yeast. The experimental
data on the dependence of the shear stress t on the velocity gradient 1.5 <y > 1312 s were
obtained at 25, 30 and 40 ° C is approximated by the power-law model of Oswald-de-Waele - T =
K. y". The activation energy Ea of aqueous solutions and emulsions containing exopolysaccharides
was calculated from the temperature dependence of the consistency index k in the equation of
Arrenius K=K . e**". Also studied were the synergism of EPS with other natural polysaccharides
(guar gum, cellulose gum, xanthan gum and sodium alginate).

Introduction

The use of EPS synthesized from thermophilic and psychrophilic microorganisms as
nonpathogenic products for use in the pharmaceutical, cosmetic and food industries as emulsifiers,
stabilizers, binding and gelling agents, inhibitors, thickeners and suspensive substances requires
knowledge of their rheological characteristics. The work of [1] reported a positive effect of the
substitution of synthetic polymers as components of cosmetic mixtures with EPS synthesized
by psychrophilic yeast. Interest was also provoked by the expression of synergism by EPS in
mixtures with other natural hydrocolloids. The aim of this work is to obtain experimental data
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on the rheological characteristics of EPS synthesized by Antarctic yeast isolated from Livingston
Island, Antarctica.

Materials and methods

The investigations were implemented with EPS synthesized by Antarctic yeast, strain
Cryptococcus laurentii AL ,, isolated from soil samples. The extracellular biopolymer was a
heteropolysaccharide with a monosaccharide composition: xylose - 45.2%, mannose - 33.6% and
glucose - 18.4% [2].

The guar gum, cellulose gum, xanthan gum, Na-alginate were proprietary products (Fluka).
The sunflower oil was a commercial product.

The rheological measurements used 2% aqueous solutions of EPS synthesized from Cr:
laurentii AL, and 1% aqueous solutions of guar gum, cellulose gum, xanthan gum and Na-
alginate. The dissolution of the polysaccharides was done on a magnetic stirrer at ambient
temperature 45-50 °C. The homogenization and emulsifying were conducted with disperser IKA
ULTRA-TURAX T1 at a speed of 50 s”'. Emulsions were prepared with 50% oil phase of the oil/
water type.

The rheological measurements of aqueous solutions and emulsions containing EPS were
conducted with rheoviscosimeter Reotest-2, Germany on measuring devices N and S1 at velocity
gradient 1.5, 1.5 <y <1312 s, at temperatures of 25, 30 and 40 °C + 0.5 °C. The mathematical
and statistical processing of the experimental data were implemented by the method of least
squares [3] using a computer program REO written in FORTRAN IV. The concentrations of the
EPS in emulsions and aqueous solutions were in the range 0.5%-2.0%.

Results and discussion

The obtained experimental data from the measurements of the rheological profile of the water
solutions and emulsions containing EPS were approximated to the power law equation

=K.y (D

This equation for non-Newtonian flow behavior is known as the Oswald-de-Waele model
(1) where n is the power law exponent, K is the apparent viscosity or consistency index [4].
A Newtonian fluid would of course have an n value if 1.0 and K would equal its viscosity. For
pseudoplastic fluids n will lie between 0 and 1.0 while for dilatant liquids the value will be greater
than 1.0. n is the flow behavior index. The dimensions of K are [force]" and units are written Pa.s"
and consequently depended upon the power n, i. e. K and n are not independent. The value of
K and n also affected by temperature and concentration. The main relationship for the variation
of viscosity with temperature is that due to Arrhenius, which has the form: for non-Newtonian
products

K=K, e™* 2)

Where Ea is the activation energy, R is the gas constant and K  is the pre-exponential factor
associated with the collision factor in terms of absolute reaction rates. The value of Ea is a measure
of the ease with a product will flow.

Table 1 presents the numeric values for K, n and Ea of aqueous solutions of EPS obtained
after mathematical and statistical processing of experimental data using equations (1) and (2) at
temperatures of 25, 30 and 40 °C. These temperatures were chosen by us with respect to the use
of EPS in cosmetic mixtures. Thus the water solutions of EPS were found to be commensurate
in terms of rheological characteristics to aqueous solutions of Na-alginate and much less viscous
than water solutions of guar gum and xanthan gum. This is probably due to the much lower
molecular mass of EPS in comparison with that of xanthan and guar macromolecules. In the
mixed aqueous solutions of EPS with other hydrocolloids, a synergism was observed between
EPS and sodium alginate (separately they had low rheological parameters, but in mixed solutions
they were are close to the counterpart indicators of xanthan gum solutions). Less pronounced
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synergism was observed in mixed solutions of EPS and cellulose gum.

Table 1. Rheological characteristics of 2% aqueous solutions of EPS, synthesized from
Cryptococcus laurentii AL, and 1% hydrocolloids.

Sample T, °C K, Pa.s" n r Ea, kJ/mol r
25 0.385 0.375 0.956

EPS 30 0.377 0.382 0.954 29.72 0.999
40 0.217 0.420 0.973
25 7.17 0.268 0.985

Guar gum 30 7.45 0.272 0.998 465 0.978
40 6.64 0.289 0.997
25 1.68 0.605 0.998

Cellulose gum 30 1.35 0.634 0.998 25.9 0.995
40 1.01 0.646 0.998
25 0.362 0.269 0.958

Na-alginate 30 0.295 0.398 0.958 28.28 0.989
40 0.209 0.430 0.971
25 1.27 0.627 0.999

EPS and cellulose gum 30 1.03 0.646 0.998 20.77 0.983
40 0.839 0.622 0.998
25 9.24 0.191 0.992

EPS and xanthan gum 30 8.87 0.189 0.994 7.41 0.997
40 8.94 0.196 0.995
25 4.56 0.269 0.965

EPS and Na-alginate 30 171 0.398 0.980 67.04 0.921
40 1.13 0.430 0.992

The use of EPS in emulsion cosmetic creams justified the need for a study on the rheological
characteristics of oil-water emulsions containing EPS. Aggregated data thereof are presented in
Table 2.

The presented results for the rheological characteristics of emulsions containing the EPS
obtained after regression analysis of equations (1) and (2) confirmed the fact established in Table
1 that the oil-water emulsions containing the EPS had lower viscous characteristics compared to
those of the emulsions containing guar and xanthan gums. Similar values of K, n and Ea were
observed for emulsions containing EPS and emulsions containing Na-alginate.

Synergism was found in emulsions containing mixtures of EPS and Na-alginate, but it was
weaker in an emulsion containing EPS and cellulose gum.
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Table 2. Rheological characteristics of 50% oil-water emulsions of 2% EPS, synthesized
from Cryptococcus laurentii AL, and 1% hydrocolloids.

Sample T, °C K, Pa.s n r Ea, kJ/mol r

25 0.330 0.574 0.918
30 0.314 0.537 0.968

2% EPS 40 0288 | 0.496 | 0.957 7.32 0.999
25 17.0 0.233 0.971
30 16.60 0.207 0.925

Guar gum 40 1320 | 0243 | 0931 14.33 0.964
25 2.80 0.573 0.999
30 2.27 0.578 0.999

Cellulose gum 0 181 0552 0994 22.98 0.984
25 0.461 0.580 0.984
. 30 0.372 0.564 0.986

Na-alginate 40 0326 0517 0978 17.75 0.953
25 7.34 0.449 0.996
30 6.55 0.471 0.996

EPS and guar gum 40 550 0473 0.997 15.44 0.999
25 6.81 0.565 0.998
30 5.84 0.594 1.00

EPS and cellulose gum 40 438 0577 0982 23.82 0.999
25 26.6 0.22 0.999
30 26.6 0.216 0.997

EPS and xanthan gum 20 758 0984 0984 1.68 0.994
25 2.96 0.593 1.00
. 30 2.61 0.581 0.998

EPS and Na-alginate 40 197 0591 0.999 22.17 0.991

From the results it can be concluded that the EPS exhibited synergy with Na-alginate and
cellulose gum, while with guar and xanthan gum no synergy was not found.
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Abstract. Recombinant cyclodextrin glucanotransferase JCGT8-5 (CGTase, EC 2.4.1.19)
was effectively immobilized by adsorption on tea leaves, cells of Chlorella vulgaris and coffee
beans. The immobilization (adsorption) capacities of the carriers were determined. Adsorption
yields reached from 11% to 100% and depended on support, protein quantity and immobilization
time. The amount of adsorbed enzyme reached 1.0 mg enzyme/g carrier on Chlorella cells, 1.4 mg
enzyme/g carrier on spent coffee beans and 1.6 mg enzyme/g carrier on spent tea leaves.
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BoBenenne

Huknopekctpurute (IJ]) ca NUKIUYHA ONWTO3aXapHIH, CHCTAaBEHH OT 6-60 TIIOKO3HU
€UHMIIN, CBBP3aHu ¢ o-1,4-mmoko3uana Bpb3Ka [15]. LluknoaekcTpuHuTe ca pe3uCTEHTHH Ha
BHCOKH TeMIeparypa 1 B pa3tsop ripu pH 2-12 [10, 11, 14]. Te npurexxaBar xuapohuiiHa BEHITHA
CTpaHa Ha IPBCTEHA U XUIpodoOHa IeHTpalTHa KyxuHa. B xuapodoOHaTa KyxiHa Ha IPHCTCHA
UM Morar aa ObJaT BKIIOYCHH Pa3NIMYHU OPTAaHWYHU W HCOPTaHWYHW CHEAMHCHHUS U IO TO3H
HAYMH J1a C€ MPOMEHAT (GU3UYHUTE U XUMUYHHUTE CBOWCTBA HA TE3W CheIWHCHHA. B pesynrar Ha
BKJIIOYBAHETO CE MPEIU3BUKBA MPOMSIHA HA CIIEKTPATHUTE CBOMCTBA Ha BKJIIOYEHHUTE BELIECTBA,
MpOMsiHA B Pa3TBOPUMOCTTA WM BBB BOJA, B XHMHUYCCKATa WM AaKTHBHOCT, OHMOJIOTHYHUTE
cBoiicTBa. LluKnoaekcTpuHUTE Mpeana3BaT OT OKHUCISIBAaHE U HaMalsiBaT JIETJIMBOCTTa HA HAKOU
BEIIIECTBA/apOMAaTHHU MPOAYKTH. MacTHO-pa3TBOPUMHTE APOMATHYHH BEIICCTBA, BUTAMUHATE A H
E v monmnHeHacUTeHUTE MACTHU KUCEIMHH OT POJIa Ha OMeTa-3 MacTHH KACEIIMHU Morar J1a Obar
MpeNa3eHy 0T OKUCIIEHUE IPU BKJIIOYBAHE B LIMKJIOAEKCTpUHH [12].
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[IMKIIONEKCTPUHN ce MpUiIaraT B TEKCTHIIHOTO MPOW3BOJCTBO U JIETEPIeHTHUTE 33 OTIEIISTHE
Ha apoOMaTHH BELIEeCTBa IIPX yIoTpeda WM 3a ylnaBsHe Ha HENPHUATHH apoMaru. B xpaHuTenHara
IIPOMUIIUIEHOCT IMKJIOAEKCTPUHUTE C€ M3IION3BaT 3a HaMalsiBaHE HA HEXEIaHH apoMaTH
1 BKycOBe, cTaOWJIM3MpaHe M HaMasIBaHE Ha pasTpaXIaHETO 10N JeiCTBHE Ha CBETJIMHA,
TEMIIepaTypa 1 Bb3yX, KakTo ¥ B TUETUYHHUTE XpaHH. EJHO OT mocieaHuTE MM NPHUIIOKEHUS € 3a
HaMaJsiBaHE Ha ChABPIKAHUETO Ha XOJIECTEPOI B XpaHUTEIHU IPOAYKTH [4, 13].

[TuKIIONEKCTPUHNTE C€ MOoJydYaBaT MoJ JCHCTBHETO HA CH3MMA IMKJIOAEKCTPHH
mrrokaHoTpancdepazara (LI Taza, EC 2.4.1.19) - 6akTepuaneH eH3UM, KaTaIn3APaI] KOHBEPCUATA
Ha HMILECTETO Ype3 BbTPEIIHO MOJIEKYJIHA TpaHCIIoKo3uaupama peakuus. Iloseuero LI Ta3u
MIPOIYIHPAT TIABHO 0-, 3- i Y-CDs, chCTaBeHN CHOTBETHO OT 0, 7 M 8 TIIFOKO3HU €IMHHUIIH.

B HacTosmoTo n3cnenBane € mpoydeHa Bb3MOXKHOCTTA 32 IMOOUIIM3HpaHe upe3 aacopOIus
Ha pexoMmbuHanTHa L' Taza pJCGTS8-5 BbpXy MarHUTHO-aKTHBHPAHH YaCTHIIM, MOTYYCHH Upe3
obpabotka ¢ (epodyru, ChCTOSAIIM Ce OT JKEJIE3HH OKCHIIU C HAaHOPa3MEpH, CYyCHECHNPAaHU B
TeuHocT [8], karo ca msnon3Banu Bopopaciu Chlorella vulgaris, cmienu 3bpHa Kade U 4aeHU
nicTeHna. M3BbpIieHo e 4yacTHYHO ONTHMH3HPaHe Ha Mpolieca Ha MMOOMITM3UpaHe Ha eH3UMA.

Marepuaan 1 MeTOAH

Enzum. V3non3BaHusT €H3UM € PEeKOMOMHAHTEH, ITONMy4YeH 4pe3 eKCIpecus Ha TeHa Ha
eH3MMa NHKJIOAEKCTpHH TimokaHoTpaHcdepasa (LlI'Taza) (EC 2.4.1.19) or ankanodmmHus
xanmoronepanteH mam Bacillus pseudalcaliphilus 8SB B pexombunanta E. coli BL21 (DE3)
pJCGTS-5 [7]. Cunresupanara pekombunanTHa LI Taza pJCGT8-5 e MoHOMED € MOIIEKyITHa Maca
75.5 kDa u cunre3upa camo nBa Buga LI - B- u y-1IJ] B cpotHOImIEeHne 83% B-LI1 u 17% y-LIJ1
cient 20-MHUHYTHO JeWCTBHE TOI00OHO HAa HATUBHUS HEPEKOMOWHAHTEH €H3MM M Ha MPEYUCTEHHS
OpHUTHHAJIEH eH3uM 3a 24-ugaca - (82% (- u 18% y-IIA)[1]. B mpoyuBaneTo e m3noi3BaH
MIOJTYTPEYUCTEH €H3MMEH KOHLEHTpAT ¢ akTuBHOCT 18622 U/ml u cnennduyna aktuBHOCT 7760
U/mg npoteuH.

H3snonzeanu nocumenu. VI3N0N3BaHN ca CICAHUTE MAaTEpHAIU 3a IOJTyYyaBaHe Ha MarHUTHO-
aKTHBHpaHHU dacTuuu: Bomopaciu Chlorella vulgaris, cmnenn 3ppHa Kade W YacHH JIUCTEHIIA.
Marepuanurte ca M3CyIICHH U pa3ApoOCHU ciiel Wik 0e3 mpeaBapHTeIHa o0paboTKa ¢ ropemia
Boma. OGpaboTKara ¢ ropema BoAa WMa 3a Iej J1a M3BJIeYe Pa3TBOPUMH BemlecTBa (IIPOTEHHH,
BBIVIEXUIPATH U IPYTH), KOUTO OMXa OKa3ajd MHXUOUpano qelCTBHe BEPXY eH3uMa. YacTiiure
ca ¢ pas3IHYHH pa3MepH — 10 1.5 mm cien npecsiBare (Bogopacii, kage); ot 1.5 1o 3 mm (vaeHn
JINCTEHIIA).

THonyuasane na macnumno-axmusupanu yacmuyy. Yactunure ca oopadorenu ¢ pepodynn
u 1r00e3Ho npenoctaBeHu ot a-p M. IlladapukoBa ot MHcTHTYyTa 0 HanoOuosorus Ha YAH,
Uexus. OepodnyuabT € moxydeH nmo Meroga Ha Massart [3], a oTHOcHTeTHAaTa KOHIICHTpAIUs
Ha MarHuTHHs Quynn (25.2 mg/ml) e onpeznenena cnekrpodoromerpuyHo [6]. UacTunure cien
obpaboTkara ca mpoMHTH ¢ Bozia, MetaHon U 0.1 M docdaren Oydep u ca uscymenu npu S0°C.

HUmobunuzupane evpxy macnumnume yacmuyu. Enzumst (600-1800 ng) ce cycnenaupa B 1
ml 0.1 M docdaren 6ydep, pH 6.0 u kbM Hero ce npudaBaT 1 g akKTUBUPAHW MATHUTHHU YaCTHUIIH.
Nmobunusupanero ce u3pbpiiBa npu 4°C 3a 8-24 yaca. CynepHaraHrara ce OTAeNs U B Hesl ce
OITpe/eIsl KOJIMYECTBOTO Ha OCTAThUHHS IPOTEHH.

Onpeoenane Ha Koauwecmeomo c8vp3an eHsum. KommdecTBOTO Ha HMMOOMIM3HMpaHara
II'Ta3a ce ompenens mo pa3auKaTa MEXIy BIOXKEHUS MIPOTEUH U U3MEPEHUs B CyIIEpPHATAHTUTE
ciiesl nMoomM3npanero 1o merona Ha bpandopn [2] npu 595 nm. Karo crannapren nporeuH e
n3non3eaH bCA.
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Pe3yJ'lTaTﬂ H TUCKYCUsA

HampaBeHo € 4YacTHYHO ONTHMH3MpaHE Ha mpomeca Ha ancopOums. OmpenencHu ca
ONTHMAJIHUTE MApaMeTPU Ha MpOIEca — ChOTHOUICHUE CH3MM-HOCHTEN U PEAKIMOHHO BpEME.
[pocieneHo e BIMSIHUETO Ha TIpeBapUTeNHaTa 00paboTKa ¢ roperia BoJa BbpXy e(eKTHBHOCTTA
Ha MoOMIM3anuaTa. Pesynrarure ca 00001eHu Ha rpaduku 1-8.

W3non3BaHuTe HOCUTENH ca KasBU 10 TEMHO Ka()siBU Ha IIBSIT, KOETO CE ABJDKU Ha OTIIOKECHUS
MO TAX MarxeMuT. HaHOYaCTHIIUTE MarxXeMHT ChC CpeleH muamerhbp 12.5-14 nm (ompeneneHo
€JIEKTPOHHOMHUKPOCKOIICKH) [5, 6] ce oTiiarat BppXy MOBBPXHOCTTA M B IOPUTE HA U3IIOI3BAHUTE
Hocutend. OTIaraHeTo € MHOTO CTaOMITHO M CaMO Majika 9acT MOXE JIa C€ OTMHE IIPH IPOMHUBAHE.
IToBbpxHOCTTa OCTaBa MOKpHUTA C arperard OT HaHodacTuuu MarxemuT. [Ipeamonara ce, ue
3[JpaBOTO CBHP3BaHE HAa MarxeMUTa KbM MOBBPXHOCTTA HAa 00paOOTEHHUTE MaTEPHANU CE IBIKH
Ha OayaHc MEXy BaH Jep BaancoBu CIIIH U €IEKTPOCTATHYHH U XUIPOGOOHH B3aNMOICHCTBHS
KaKTO MEKIY MarHUTHUTE HAHOYACTUIM W IMMOBBPXHOCTTA, TaKa U MEKAY CaAMUTE aJCOpOHpaHH
MarHUTHU HaHOYacTUulu [9].
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Ot naHHUTE Ha Tpaduku 1-6 € BHIHO, Ye MpeJBapUTEIHAaTa 00pabdOTKa MMa CHIECTBCHO
3HAYCHUE 3a X0JIa Ha aJICOpOIHsATa, 0COOCHO MpH BomopaciuTe u kadeto (Dur. 2 u 4). [IpouechT
Ce XapaKTepu3upa C MO-HUCHK % Ha ajncopOIs Ha CH3MMa U C SICHO M3pa3eHa JecopOIus BbB
BpeMeTo. AJCOpOIMOHHMS KamalluTeT Ha JBaTa mpernapara BOIOpaciu ¢ eqHakbB (dur. 7), HO
aJcopOIMATs € mo-cliaba M HeTpaliHa Mopajyd HATUYMETO Ha MHOTO CTPAHHYHU CHCTaBKU Ha
Hocurenute. [lomoOHM ca pe3ynrarute 3a yacHUTE JrcTeHIa (Dur. §), Ho MpH TAX aICOPOITHOHHUS
KalaluTeT € 3HAYUTEITHO IM0-MaTbK, OTKOJIKOTO Ipu Bogopaciute. [Ipu kadeTo amcopOuOHHUAT

KamaluTeT HapacTBa cbC 70% B pe3yiTarT Ha M3BIMYAHETO HA YacT OT pa3TBopuMara (pakims
(Pwur. 9).
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KaramuTeT Ha BOJOPACIIUTE.
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W3cnenBaneTo oka3Ba, ue OTHaIHH IPOIYKTH OT XpaHUTeHATa TPOMHUIILICHOCT KaTo 0TPabOTeHO
MIITHO Kape ¥ 4acHH JINCTEHIa, KakTo U Bopopaciute Chlorella vulgaris Morar na ce M3Io3Bar 3a
UMOOWITI3UpaHe Ha TPOTEHHHU ciel o0paboTka ¢ MarHuTeH (uywa. ApcopOmmsara ¢ eeKTHBHA,
nMoOmmsupar ce MakcuMaiHo 1.0-1.6 mg mpoTenH/g HOCHTEN, KOETO € MOAXOINIO KOIMYECTBO
TIPH BUCOKO-aKTUBHH €H3MMH. [Ipn HUCKM HauajHU KOHIIEHTpALlMK Ha €H3UMa ONTHMAJIHOTO BpeMe
3a aJcopOLKs € OKOJIO 8 yaca ImopaJii HacThIIBAIaTa AecopOIMs Py yAb/bKaBaHe Ha nponeca. [Ipu
MO-BUCOKH HauaJTHU KOHIIEHTPAIMX BpeMeTo Bapupa oT 18 1o 24 vaca.

1,8

MMoBunuaupaH eH3nm
(mg/g HocuTen)

Mpomuto kache Henpomuto kace

0600 ug/g ©O1200 ug/g M@ 1800 ug/g
®@ur. 9. CpaBHeHNE MEXY a0COPOLIMOHHMS
KalamuTeT Ha Kage.
Wzcnensanero e ¢punancupano no npoext Y XT 8/12-H.

KonektupbT n3ka3Ba OmarogapHoct Ha mpod. n-p U. lladapux u nou. n-p M. [ladapukosa
or Hactutyra mo nHaHoOmoinorusa, Yecke bByneiioBume, Uexwms, 3a oka3zaHarta IOMOINI IpH
aKTUBHPAHETO HA MaTepUAIIUTE U TOIyYaBaHETO Ha Gepodayunaa.
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KOBAJIEHTHO CBBbP3BAHE HA EH3UMA IIUKJIOJEKCTPUH
INMTIOKAHOTPAHC®EPA3A BbPXY MAI'HUTHO-MOJU®UIIUPAHN

CUJINKATH

B. UBanoBa, C. I'aspanJos, /. lumutpos

YXT-ILioBauB, kateapa “Mukpoouosorus”, 6ya1 Mapuuna 26, 4002 IlnoBaus

COVALENT COUPLING OF THE ENZYME CYCLODEXTRIN
GLUCANOTRANSFERASE ON MAGNETICALLY RESPONSIVE SILICA SUPPORTS

V. Ivanova, S. Gavrailov, D. Dimitrov

UFT-Plovdiv, Department of Microbiology

Abstract. Magnetically responsive silicates - montmorillonite and halloysite, were applied
for immobilization by covalent coupling of recombinant cyclodextrin glucanotransferase JCGTS-
5 (CGTase, EC 2.4.1.19). Binding yields reached from 60% to 83% and depended on support,
protein quantity and immobilization time. The amount of covalently immobilized enzyme reached
3.66 mg enzyme/g carrier on montmorillonite and 3.46 mg enzyme/g carrier on halloysite.

Key words: Covalent coupling, CGTase, montmorillonite, halloysite

BbBenenue

LIMKJIONEKCTPUHUTE U TEXHUTE XUMHUYECKH MOAM(UKALMK HAMHUPAT IIHMPOKO NPUIIOKESHHE
BbB (hapmaleBTHYHATa, CEJICKOCTONAHCKAara, XMMH4YecKara, KO3METHYHaTa M XpaHUTEIHaTa
npomunuieHoeT [5, 8, 12] mopaam cBOIlcTBOTO UM Ja 3amabpikaT (MUKPOMHKAICYIHpar) U
npeanasBar opraHudHu Moiyiekynu [14]. Te morar ma moBumar pa3TBOPUMOCTTa BbB BOAA U
CTaOMJIHOCTTA Ha pa3lIMYHM BEIIECTBA, Jla 3ama3sT BKyca M apoMara Ha XpaHUTEIHH NPOAYKTH
Karo cTaOWJIN3Upar JETIIMBUTE apOMaTHYHH BELECTBA, Jla OTCTPAHAT HEXKEJIaHU CyOCTaHIMU OT
cMecH, Ja MPeAna3s|T BKIIOUEHHTE BEIeCTBA OT OKUCIIABAaHE MOJ JEHCTBHETO Ha TOIIMHA WIIN
cBeTMHA [13] 1 a MOANIOMOrHAT KOHTPOIMPAHOTO OCBOOOXKIaBaHE Ha JICKAPCTBEHU CPEACTBA.

EH3UMBT UIMKIONEKCTpUH DIOKaHOTpaHcdepaza ce Mpoxynupa OT pa3jiMuHHO PONIOBE
Oakrepun kato Bacillus, Klebsiella, Pseudomonas, Brevibacterium, Thermoanaerobacterium,
Corynebacterium, Micrococcus, Clostridium n np. Benuku ussectau LI Tasu oOpa3sysar o-, -
and y-11/] ot HUIIECTE B pa3Iu4HO ChOTHOIICHUE [9]. AnkamodriiHuTe OaIiiin ca OT MHTEpec 3a
MIPOMUIIUIEHO NpHIIOKeHne NoHexe TexHure L' Ta3u ca BUCOKOAKTHBHU B IIMPOK MHTEPBAT Ha
pH u Temneparypa [14,15].

B HacTosI10TO M3CNIeIBaHE € MPOydeHa Bb3MOKHOCTTA 32 UMOOWIN3NPaHe Ype3 KOBAJICHTHO
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cBbp3BaHe Ha pekomOuHaHTHA [{['Tasza pJCGTS-5 BbpXy MarHWTHO-aKTHMBHPAHH CHIIMKATHH
YacTHIM, TOJy4YeHH 4pe3 oOpaborka ¢ (epodurynau, CHCTOSMM CE€ OT JKEJIe3HH OKCHAU C
HAHOPa3MepH, CyCIEHJUPaHH B Te4HOCT [11], kaTo ca U3noA3BaHH MOHTMOPHIIOHUT U XaJIOM3HT.
M3BBpIICHO € YaCTHYHO ONTHMHU3UpaHEe Ha Ipolieca Ha UMOOWIN3NpPaHe Ha EH3MMA.

Marepuanau U MeTOAU

Enszum. VI3MOI3BaHUAT €H3UM € PEeKOMOHMHAHTEH, IMOJy4eH 4pe3 eKCIIpecHsl Ha IeHa Ha
eH3MMa IMKJIONEKCTpHH TimokaHorpaHcdepasa (L[I'Taza) (EC 2.4.1.19) or ankxanopwmmHus
xajnoTonepanteH mwam Bacillus pseudalcaliphilus 8SB B pexombunanta E. coli BL21 (DE3)
pJCGTS-5 [10]. Cunre3upanara pexomOunantHa 1[I Taza pJCGT8-5 e MoHOMEp ¢ MoneKyiHa
Maca 75.5 kDa u cunTresupa camo nea Buma L/ - B- u y-III B crotHOmEeHme 83% B-LI/1 u
17% y-I [ cex 20-MuUHYTHO AeWicTBUE MOMOOHO HA HATUBHUS HEPEKOMOWHAHTEH CH3UM M Ha
MIPEYUCTEHNSI OPUTHHANICH eH3uM 3a 24-uaca - (82% B-LIJ] u 18% y-LI)[1]. B mpoyuBaneto e
M3I0JI3BaH MTPEUYNCTEH EH3UM Che criennpuana aktuBHOCT 5820 U/mg npotenH.

Hznonseanu nocumenu. Vznonssann ca MontMopwioHuT K10 (Sigma-Aldrich), xamonsur
[6], obpaboTenu ¢ depodurynn u mobde3Ho nperocrasenn ot npod. U. Iladapux or UuctuTyTa
no HanoOmomorust Ha YAH, Yexmsa. depodmynabr e momydeH mo merona Ha Massart [3,
7], a oTHOcHWTenHaTa KOHLEHTpaumuss Ha MarHuTHHS Quyun (25.2 mg/ml) e omnpenenena
cnekrpodoromerpuuHo [11]. Yactummre ca npomuty ¢ Boaa, metanoi u 0.1 M docdaren 6ydep
u ca nzcymenu npu 50°C.

Axmusupane na cunuxamu. 400 mg MOHTMOPHIIOHHUT WX Xalou3uT ce cmecsar ¢ 4.0 ml 5%
3-aMHHOIIPONMII-TPHETOKCHCHIIaH (Sigma), 3arpsiBar ce Ha BogHa Oanst npu 50°C 3a 4 gaca, cien
koeTo ce mpomuBar o6miHO ¢ 0.1 M phosphate buffer (pH 7.0). KbMm wactunmre ce npubassr 4.0
ml 2.5% rayrapoB angexun (Fluka) BeB pocdaren O6ydep (Fluka) u cnen nnkyOupane 3a 4 yaca
IIPY CTaifHa TeMIIepaTypa ce U3MHUBAT 0OWIIHO ¢ Boaa U (hopdaren Oydep.

CwmKaTHUTE YacTHLM ca NMPWIOXKEHH 332 MMOOWIM3MpaHE M CaMO ClIeJ aKTUBHpaHE C
IIyTapoB ajiexuj, 0e3 MpeaBapuTeTHO CHITaHU3HPaHe.

Hmobunuzupane 6vpxy macnumnume yacmuyu. 1.0 ml eH3suMeH pasTBop, chabpxamn 2.4-
4.8 mg em3um ce cycnenaupa B 4 ml 0.1 M ¢ocdaren Oydep, pH 6.0 u ce mpubasst kpM | g
AKTHBUPAHW CWJIMKaTHH dacTunu. MiMoOmnusupanero ce m3BbpiiBa npu 4°C 3a 4-24 gaca. Cren
TOBa CyIepHaTaHTara ce oTnens 4pe3 neHrpodyrupane npu 3000 g 3a 15 min mpu 4°C u ce
MIPOMHBA OOMIIHO € AeCTHIMpaHa Boja. MiMoOmm3upannTe ensumu ce cbxpanssar npu 4°C B 0.1
M docdaren 6ydep, pH 6.0.

Onpedenane Ha Koaudecmeomo cevp3an ensum. KommuecTBOTO Ha HMMOOMIM3HMpaHara
II'Ta3a ce ompenens 1Mo pasyiuKara MEXIy BIOKCHHS MPOTEHH U U3MEPEHUS B CyIIEpHATAHTHTE
cyresl nMoomMIM3npaHeTo 1o mMeroza Ha bpaadopn [2] mpu 595 nm. Kato cranmapren mporeus e
n3non3ead bCA.

Pesyararu u puckycus

HampaBeHo e wacTHyHO onTHMH3MpaHe Ha Tpoleca Ha uMoOmnm3anus. OnpeneneHu ca
ONTHUMAJIHUTE ITapaMeTpH Ha Mpoleca — ChOTHOIICHNE S€H3MM-HOCHTEN W PEaKIMOHHO BpEME.
Pezynrarure ca 0606uienu Ha rpaduku 1-4.

MOHTMOPHJIOHHTBT C€ Hapuya Olle HaHOMIMHA. [IpeacTaBisiBa CIOMCT aTyMHHHEBO-
MAarHe3ueB CHJIMKAT, OCHOBCH KOMIIOHGHT Ha GeHToHuTa, ¢ oOma ¢opmyra (Na, Ca) (Al
Mg),Si,0,,(OH),.nH,O. Montmopunorut K10 mMa o6ma moBbpXHOCT OT Topsabka Ha 220-
270 m?* 3a rpaM. XanousuThT € cumkar ¢ obma popmymna Al,Si, O, (OH)..4H,0. Toit e cunnkar
ot tum 1/1 — cbeTou ce OT ABa cios ¥ MMa (opMara Ha HaHOTphOnUKa. TprONUKHTE Ca c pa3MepH:
BpHIIEH AuaMmeTsp 10-50 nm; BeTpewmeH auamersp 5-20 nm u gbmxuHa 500 nm-1.2 pm.
CrpykTypara My IO IIpaBH MHOTO TTOJXO/ISII 32 UMOOWIM3NPaHe Ha EH3MMH Upe3 aJICOPOIHs HiH
KOBQJICHTHO CBBpP3BaHE.
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®urypa 2. HmoOwnusupaHe  BBPXY
CHJIAaHM3UpAaH M aKTHBUpPaH C TIyTapoB
aJJIeXHJ] MOHTMOPHIIOHHUT.

®urypa 1. UmoOum3upane BbpXy akTHBUPaH
C DIyTapoB aJAeXU MOHTMOPHIOHMUT.

Mexny 60 n 74% OT BIIOXKEHUS €H3UM MOTaT Aa ObJiaT UIMOOMIM3UPAaHH ITPH M3II0JI3BaHEe Ha
MOHTMOPHJIOHUT, aKTUBHPAH CaMo C DIyTapoB aynjexui. Koraro yacTHukure ca mpeiBapUTEIHO
CHJIaHW3UPaHHU ¥ 00pabOTEeHU ¢ TIIyTapoB aJAEXUA, Te3U cTOHHOCTH ca Mexxay 70 u 83%, karo
IIPY HUCKaTa HayaJlHa eH3MMHa KOHIIEHTpalXs TO3H IPOLEHT € Haii-Bucok (Purypu 1 u 2).

907 80,
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80+
s E 70+
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8 = 701 z§ 657
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235 657 S & 609
®w B s o
s @ 607 Bk
B é o 55
S 9 551 RS
te -l
2 50
45 451
40+ 40-
2,4 mglg 3,6 mglg 4,8 mglg 2,4mglg 3,6 mglg 4,8 mgly
HayanHa eH3UMHa KOHUEeHTpaums HayanHa eH3MMHa KOHLiEHTpaLus
(mg npoTeunn/g Hocuten) (mg npoteun/g Hocuten)
H4hO24h B4hO24h

®urypa 4. HmoOunmzupaHe BBPXY
CUWJIaHU3UpPaH U aKTHBHUpAaH C DIyTapoB
aNJexuj XaJOUu3HuT.

Bwpxy MoHTMOpHIIOHHTAa MOraTr fa ce cBepxkar 1.47-3.66 mg mporewH/g Hocuren. Haii-
TOJISIMO KOJIMYECTBO €H3UM C€ MMOOWMIIM3MpA IpH NpHIaraHe Ha HadajHa KOHIEHTpanus oT 4.8
mg/g Hocuten. Ot Tabnmuua 1 e BUIHO, 4e B TO3M Cilydail He ce HaOlaBaT pa3nKy MEXIy JBaTa
MeTo/a Ha 00paboTKa Ha HOCUTEIS 1 ITOTy9YE€HUTE CTOWHOCTH BEPOSITHO OTTOBAPST Ha KallaluTeTa
Ha MOHTMOPHWJIOHUTA.

®@urypa 3. IMmoOun3upane BbpXy aKTUBHPAH C
TIyTapoB aAEXU] XaJIOU3UT.
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[Mono6HM pe3ynTaTu ce HAOMIONABAT U IIPH XAJIOM3UTA — CBBP3BaT ce Mexay 1.44 u 3.46 mg/g
Hocuten (Mexay 60 u 79% ot Bnoxenus ensuMm) (Ourypu 3 u 4, Tabnuna 1). MakcumanauTe
CTOMHOCTH ca MOJ0OHU Ha MOJTYYEHHUTE 332 MOHTMOPHJIOHHUTA M KaraluTeTa Ha XaJIoN3uTa € OT
nopsiabka Ha 3.20-3.46 mg npoTenH/g HOCUTEI.

[Tpu Bcuky BapuaHTH ce HaOIIOIaBa MAJIKO [T0-BHUCOKA CTETIEH Ha IMOOMIN3HMpaHe 3a 4 yaca
B CpaBHEeHHeE ¢ 24 yaca, KOeTO I10 BCSKa BEPOSTHOCT C€ IbJDKH Ha KOMOMHAITHSI MEX Ty KOBAJIEHTHO
CBBP3BaHE U aJICOPONNS, CIIe/l KOETO KbM 24-5 4ac HAaCThIIBA 1ECOPOIIHS.

Taoauna 1. EdpextuBHOCT Ha MMOOHMITH3AIMATA BEPXY CHIIUKATHU HOCHUTEIIH.

Hocuren/O6padorka HNmoOuan3upaH eH3uM (mg/g HOCHTEN)
Bpeme 3a uMoOHIM3MpaHe Broowen npomeun (mg/g nocumen)
(h) 24 3.6 4.8
4 1.60 2.50 3.54
MOHTMOPUJIOHUT 24 1.47 2.35 3.40
A — IJIyTapoB ajjiexuja
b — cuiiaHu3Mpane u
JIyTapoB aJIAeXu/ 4 2.00 2.88 3.66
24 1.94 2.57 3.39
4 1.67 2.57 3.39
Xamou3ut 24 1.44 221 3.21
A — IIIyTapoB aJijiexus
b — cunanusupane u 4 1.90 2.74 3.46
[IYyTapoB aJiAexus 24 1.67 2.68 3.42

Uzcnensanero e Gpunancupano no npoektr YXT 8/12-H.

KonextupbT n3ka3Ba onaronapHocT Ha npod. 1-p U. adapuk u gou. n-p M. lladapukosa
or Mucrutyra no nHaHoOwonorusi, Yecke byneitoBuue, Yexus, 3a oka3aHara IIOMOII IpH
AKTHBUPAHETO HAa MaTepHAINTE U MolydaBaHeTo Ha ¢epodurynna u Ha jon. a-p A. Tonkosa ot
HNM-BAH 3a npenoctaBeHus: €H3UM.
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MMPUJIOKEHUE HA HUKJIIOAEKCTPUHU 3A U3BJIMYAHE HA
XOJIECTEPO.I OT IMYEH KXBJTHK

B. UBanoBa, C. I'appausos, H. /le1ueB*

YXT-IlnoBauB, kareapa “Muxpoduonorus” u *kareapa “AHajJuTHYHA
xumus’”, 0yan Mapuua 26, 4002 I1noBaus

APPLICATION OF CYCLODEXTRINS FOR EXTRACTION OF
CHOLESTEROL FROM EGGS

V. Ivanova, S. Gavrailov, N. Delchev*
UFT-Plovdiv, Department of Microbiology and
*Department of Analytical Chemistry

Abstract. Mixture of y, B and a —cyclodextrins, obtained from starch with immobilized
recombinant cyclodextrin glucanotransferase JCGT8-5 on magnetically activated halloysite
particles, was used for removal of cholesterol from egg yolks. The ratio between y:B:a CD in
the mixture of hydrolysis products was 17.8:77.8:4.4. At cyclodextrin:cholesterol molar ratio 4:1
about 55% of the cholesterol was removed. At ratio 5:1 — the removal reached 67%. 22.8% and
36.1% of the lipid fraction was partially extracted at both molar ratios studied.

Key words: CGTase, cyclodextrin, cholesterol

BoBenenue

[{uxiogekcTpuHUTe O0pasyBar  KOMIUIEKCH C Hal-pa3jiM4Hd MOJIEKYIH — Ma3HHHH,
apoMaTHYHM BelecTBAa W OLBETHTENW. B Xpanutennara npomuuuieHoct [/l ce npwmarar
3a cra0MiIM3UpaHe Ha apoMaTa M IIOCTENIEHHOTO My ocBoOoxaBaHe. IloBeueTo HaTypaiHU
W W3KYCTBEHM apoMarH ca JICTIMBU Macjia WIM TEYHOCTH W 00pa3yBaHETO Ha KOMIUIEKCH C
IIJ] e enuH oT MeroauTe 3a cTaOwmiIu3UpaHe Ha apoMara. L[UKIOfEKCTpUHUTE ce M3IOJI3BaT
3a HamaJsiBaHE Ha XOJIecTepoiia B MIIEUHH IPOIYKTH, Maciio M siina. OcBeH ToBa moao0psBaT
CTPYKTypara Ha CJIQJIKUIIN ¥ MECHHU NPOAYKTH. [Ipyru NpUIOKEHHsT BKIIOYBAT HAMaJIsIBaHE Ha
TOpYMBHMHATA, HETIPUATHHS MUPHUC M BKYC M 3a CTa0MJIM3MpaHe Ha apoMara IpH JBITOTpaiHO
cbxpaneHue. EMyncuu kato MaiioHesa, MapraprH, CMeTaHa Morar Jia ObaaT CTaOMIM3HpaHu upe3
qubaBsHE Ha O-IMKJIONEKCTPHH. Upe3 B-LUKIONEKCTPUH MOXKE /1a Ce HaMallsiBa XoJiecTeposia B
MJISIKO U J]a c€ IPOM3BEXJaT MIIEUHU MPOAYKTH C HAaMaJIeHO ChIbpaKaHUE Ha xonecTtepodn [3, 10].
[uxstonekcTpuHNUTE AEHCTBAT KaTo MOJISKYJTHH KalCyJId W 110 TO3W HauMH ChXpaHsSBaT apomara
[0 BpeME€ Ha MHOTO CYpOBH TEXHOJIOTMYHH IIPOLECH B XPAaHHUTEIHATa MPOMHUIIUIEHOCT KaTo
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3aMpassiBaHe, pa3MpassiBaHe ¥ MUKPOBBIHOBA 00paboTka. B SImOHUS € pa3pelieHo npuiaraneTo
UM B XPAHHUTEIHH MPOJAYKTH MOJ HUMETO “MOAM(PHUIUPAHO HHIECTe” OT TOBEYE OT JBE
JIECETUIIETHSI, HAli-4eCTO Karo CTaOMIH3aTOpy Ha PUOEHU MA3HHHU U 338 HaMajssBaHe MUpU3MaTa
Ha npecHu pubHU mponyktu [10], 3a mpesmasBaHe OT OKHCJIEHHE, BH3/ICHCTBHE HAa CBETIMHA
W TOIUTMHA, 33 HAMAJIIBAHE HA HENPHUSTEH BKYC W apOMar, 3a YCUJIBAHE W CTa0WIM3MpaHe Ha
emynrupadero. 1[J] ce u3mon3Bar npu mojiyyaBaHe Ha €MYJICHH U JIBJITOTPAiHO KOHCEPBUpPAHE
Ha XpaHuTelHu npoayktu. LIJ[Te ce mpriarar npu cMecBaHe M JUCIEPrUpaHe HA BENIECTBA W
npu kKoHcepBupaHeto Ha XBII. Apomaruzaropu Ha mpax (S0bJIKa, UTPYCH), MOANPABKHU (YECHH,
JOKUHDKAD U, XPSTH, CHHATL, MEHTa, 0OCHJIEK) Ce Mpeiarar Ha rmasapa rnoj (hopMara Ha KOMILIEKCH
¢ /1. Texaure apoMaTUUHK ChCTABKU ca cTabumu3upanu upe3 L]J[-Te u 1Mo To3u HauWH TH MPaBSIT
MHOTO IIEHHH MPH TPUJIOKEHNE B BUCUKOTEMITEPATYPHH TEXHOJIOTUYHU MPOIIECH B XPAaHUTETHATA
npomutieHocT. Equn ot HOBHTE poaykTH Ha Nestle — T.H. “Bubbling coffee” (menero ce xade)
Ch/IbpiKa IpaHyIupaHa 3axap, MOKPHUTa ChC CJIOH OT apOMaT Ha KJIEH U BaHWus, BKIroueHu B 11J1.
B rpanynupan 3enen uait 1] ce mpunarar 3a 3ama3BaHe Ha apomara u 1igeta. [1o nogoben HaunH
[[BETHT U apOMAThT Ha 3€J€H Yail MOrar Jia Ce 3arma3BaT W IpHU MPOU3BOACTBOTO HA CIIAIO0JIE],
MYCOBE U JPYTH sAnoHCKH cnaakuim. B Slmonust 11/] ce mpuiarat u B JIEKAPCTBEHH CPEACTBA
3a cTabMIM3upaHe HA aMUHOKHCEIIWHM U BUTAMUHH. B eBporelicKuTe CTpaHU MOCTENEHHO Ce
paspemaBa npwioxenue Ha 1/, B Yarapus e pa3sperieHo npuiioxkeHHeTo Ha Y-IIUKI0IEKCTPUHA
MOpajiv HETOBaTa HUCKA TOKCUYHOCT.

Koxkormrero sifnie ce siBsiBa IEHEH XpaHUTEINCH IPOAYKT C BUCOKA YCBOSIEMOCT Ha BEIIECTBATA,
Hapeq C BOJara, KOATO € B TBBPAE TOJSIMO KOJMYECTBO, TO ChIbpKa IVIABHO OENTBIM, OILIE
JIMITU/IN,PA3IINYHE BBIVIEXU/IPATH, BUTAMUHH, MUHEPAJIHM BEIIECTBA M NUIMEHTH. Jlummaure
BbB SIMLETO Ca ChCPEAOTOYEHH MPEAUMHO B XKBATHKA - 32,6 % crpsiMO ApyruTe ChCTaBKH, a B
OCTAHAJINTE YaCTH ChIBPKAHUETO € TBEpE Majko. Cpellar ce NpeacTaBUTENH KaKTo Ha rpynara
Ha MPOCTUTE JUMHUIU [MABHO TpUALMIIIALEPoNH - 62,3 % creponu u crepounu - 4,9 %, taka
U Ha crnoxHATe Junuan pocdarumn - 32,8 %. JKXbATHPKBT Ha €IHO Sille ChIBPKA CPEIHO 5 T
Ma3HUHH U 211 Mr xonectepon. JXBATHKBT Ha €IHO TONSAMO SHIle OCHTYpsiBa moBede oT 2/3 ot
npenopbuuTenHus n1HeBeH npueM (300 mr) Ha Xomectepois. XoIecTepoibT € MPEACTaBUTel Ha
JUIUANTE, KOWTO HAMa eHepruitHa ¢yHkums. Toll e BakHAa ChCTaBHA 4YacT HA HAKOW BHIOBE
KJIeThbuHH MeMOpaHu. OT HEero ce CHHTE3UpaT PeAnIia XOPMOHH M CheIUHEHHS: HanObO0pedHnTe
XOPMOHH KOPTH30H, KOPTHKOCTEPOH, aJJI0OCTEPOH; MBXKHUTE M >KCHCKUTE IIOJIOBU XOPMOHH;
BUTaMUH D, >KITbYHUTE KHUCEIMHU M OIIE JAECETKH METa0OJMTHO aKTUBHU BEILECTBA, KU3HEHO
HeoOXoMMH 3a HopMasiHara oOMsHa. OpraHu3MbT Ha YOBEKa MOXKe J1a cuHTe3upa 1o 80% ot
HEOoOXOIMMHUS XOJIECTEPOII, a OCTaHaJaTa 4acT ce IpUeMa C XpaHara.

BbB Bpb3Ka ¢ NPUIOKEHUETO Ha sAiuHUsS XbATBK B XBII B cocoBe, MailoHE3U U ApYyrU
MPOAYKTH U TAXHATA HAPACTBAIlla KOHCYMAILHs, HAMAJISIBAHETO Ha XOJIECTEPOIIA B )KBITHIUTE UMa
3HAUCHHUE 33 YBEINYCHHIE HA TAXHATA AUCTUIHOCT.

MaTepna.nn H METOAH

Ensum. V3MON3BaHUAT €H3UM € PEKOMOMHAHTCH, MOJyYeH 4Ype3 CKCIpecus Ha TeHa Ha
€H3UMa IMKIIOJCKCTpHH DiurokaHoTpaHchepaza (L[I'Taza) (EC 2.4.1.19) or ankamoduiHus
xanmoronepanteH mam Bacillus pseudalcaliphilus 8SB B pexomOunanta E. coli BL21 (DE3)
pJCGTS8-5 [6].

Ionyuasane na cmec om IL[J]. TlpoBemeHu ca xumpomusu c¢ pexomOuHantHa [[['Ta3za,
UMOOMIIM3UPaHAa BBPXY YAaCTHUIM OT MAarHUTHO-aKTHBHpaH XajomsuT [8]. Xuapommsara e
NpPOBEJCHa B TEPMOCTATUPaH KolloHeH peakTop mpu 30°C, ¢ obem 16.0 cm?, muamersp 2.0 cm
1 BucounHa 5.0 cm, 3aBITHEH ¢ 4 g MAarHUTHO-MOAU(DHIIUPAHU YaCTHIIN, HOCEHH 0010 2.6 mg
ancopbOupana u ompexera L[ Taza. @epMEHTOPHT € MOCTaBEH MEXK Ty 4 TBOWKH TTOCKH MarHUTH
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(NdFeB, 1.7x0.8 cm), opueHTHpaHH €IWH KbM JAPYT C TOJIOCUTE CH CeBep U Ior. B KkomoHata e
MpoBeieHa Xuaponu3a 3a 2 daca Ha 4% mumecte. KommuectBoto Ha L[/Ilte e ompeaeneHo mo
metona Ha Kaneko [5]. ITomyaenute L] 0T HIKOIKO XUAPOIH3U ca THODWIH3HPAHH U U3OI3BAHH
3a OYHMCTBaHE Ha sifueH XBITHK. ChoTHomeHwmeTo y:B:a LI/l B XwmmpommsHuTe mpenapartu e
17.8:77.8:4.4 (onpeneneno ¢ BETX).

Obpabomxa ¢ yuxiodexcmpuru. JXbIThKA ce XOMOTEHU3MpA ¢ JBa 00eMa BOo/Ia Ha amapar
Boprexkc, pH ce xopurupa g0 10.0 ¢ 1.0 M KOH. Cnen temnepupane 3a 10 mun npu 50°C ce
npubasst [[JI-Te, moday4yeHu mom AEHCTBHETO Ha pekomOuHaHTHara L[ 'Tasa, umoOuIM3HpaHa
BBPXY XaJOU3MT, XOMOI€HU3Upa c€ Ha anapar Boprekc 3a 5 MHHYTH, CMECTa c€ NpPEXBbPIs B
HEeHTPO(YKHU enpyBeTKH, oxiaxaa ce 10 4-6°C u nenrpodyrupa npu 3000 g 3a 15 munytu. B
CyIlepHaTaHTara ce ONpeeisiT Ma3HUHHU U XOJIECTEPOIT.

Onpeoensane na maznunuy. Ma3HUHUTE ca ONIPEIEIICHH TEIVIOBHO CJIE/] EKCTPAKLIUS C IETPOJIeeB
eTep, BakyyM u3napsiBaHe npu 37°C 1 u3cyllaBaHe Ha €KCTPAKTa 3a ONpE/AeNsiHe Ha Macara Ha
TH0JTy4EeHUTE UMUK 1 110 MeToza Ha Babcock (989.04 AOAC) cnen o6pabotka ¢ 90% H,SO, [1].

Onpedensne Ha xonecmepon. XoIeCTEPONBT € ONpeAeicH cruekTpodoromerpuyHo mpu 570
nm 4pe3 eH3MMHA peakus ¢ xouectepol okcunaasa u nepokcunasa (Total Cholesterol Assay Kit
(Colorimetric) Cell Biolabs, Inc., USA) [7].

Pesysraru u guckycust

W3BbpiiieHo € u3cieiBaHe Ha ChIABPIKAHUETO Ha XOJIECTEPON M Ma3HUHH B SHYEH JKBITbHK,
CJIe]l KOETO KBITHKBT € MOIOKEH Ha 00paboTka ChC cMec OT mukioaekcTpuan (Cxema 1).

Otnensine HAa KbJATHIN
l «—Kopexuus na pH 10.0

XoMoreHu3supaHe
l < JIBa obema H,O

Temnepupane S0°C
! «—IIpubaBsine Ha I/]
Xomorenuszupase, Bopreke, S MuH.
!
Oxuaxnane 4°C
!
[lenTpodyrupane 3000 g —CynepHaranTa
4 !
Yraiika — IIJI, xoJiecTepoJ, JUNUIN Onpedenane na xonecmeposn u AunuOu

XI/IQ![!OJ'[I/B?I Ha uﬂ i )K’LJ]TLIII/I C HUCKO CHABbPKAHUE HA X0JIECTEPOJI

Cxema 1. HonyanaHe Ha KBJITHIU C HUCKO ChbAbPIKAHNUE HAa XOJICCTCPOJI.

Enna monekyna xonectepoia MOXeE [a HaBile3e B KyXHWHaTa Ha enHa moiekyia LI, a
MonekymauTe Macu Ha [-LIJI (ocHOBeH KOMIOHEHT Ha IMKJIOASKCTPHHOBaTa CMeC) W Ha
xonecTepona ca chOoTBeTHO 386.65 m 1134.98. C npyrm mymm 3a otaensHero Ha 200 mg
X0IlecTepor (CpeaHO ChIBPKAHWE B €IHH XKBITHK) ca HeoOxoaumu teopetrnyHo 600 mg B-LI.
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B u3cnensaneTo e M3MoN3BaHO MONApHO choTHOIMIeHue 1[/I/Xonecrepon ot mopsapka Ha 4-5:1 Ha
0a3a Ha maHHM OT Opyru aBropH (4-5 mona L1/] 3a mon xonecrepom)[9].

Pesynrarute OT pOBeICHUTE EKCIIEPUMEHTH ca npejicTaBeHu B Tabmumna 1. OT Tax € BUIHO,
4e MpH MOJIAPHO ChOTHOIIEHHE 4:1 ce mocTura HaMaysiBaHe Ha xonecteporna ¢ 55%, a mpu 5:1 —
cbe 67%. V3Bnmgar ce u 9acT oT IpyruTe IUMUAn (HamaneHueTo e ¢ 22.8% u 36.1% chOTBETHO).

[lomyuyenara yTaiika, CBIBp)KAIla OCTATPYHO KOJIMYECTBO XOJECTEPONT, JIHIUAH,
UKJIONEKCTPUHH U IPyTH KOMIIOHEHTH Ha SIHYCHHUS JKBJITHK MOXKE J[a C€ U3II0JI3BA 3@ IPUTOTBSIHE
Ha Maionesu, B kouto [1J] m3mbnHsBarT ponsta Ha crabminzatopu. OCBEH TOBa € BH3MOXKHO
Il na ce xuaponm3upaT 4pe3 MUKIOACKCTpUHA3a, HanmpuMmep oT Flavobacterium sp. [2] wiau
cneuuduyHa anda-amuiaasa (Hanpumep ot Aspergillus, [4]).

Tabnnna 1. CeabpkaHue Ha JUIUAM U XOJIECTEPOT B CyNEpHATaHTaTa CPENHO OT €IUH
SITYCH KBITHK cliex o0padotka ¢ LIJ1.

Xoaecrepoa CbabpxaHue B
Kosimuecto LIJT MoJ1apHO CHOTHOIIEHHE cynepH(aT)aHTaTa
o
(® 5| [ 51 s
HamaJjienne Ha xoecTepoda (%) S X0J€cTepo.t
0 - - 4.65 0.197
2.4 55.3 3.59 0.088
3.0 67.0 2.97 0.065

Wzcnensanero e ¢punancupano mo npoekt YXT 8/12-H.

KonextuBbr m3Kka3Ba OmaromaprHoct Ha gou. a-p M. IladapukoBa or Hucruryta mo
HaHOOHMOIOTHs M cTpyKTypHa Ouonorus, Yecke BynerioBuie, Uexus, 3a 0Kka3aHOTO ChleiHCTBHUE
IIpY aHaJIM3a Ha XOJEeCTepos M Ha JHUIUAM 1o MeTona Ha Babcock u Ha nom. a-p A. ToHkoBa ot
HNM-BAH 3a npenocTaBeHUs] €H3UM.
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N3CJUIIEABAHE BbPXY Bb3MOXHOCTTA 3A U3I10JI3BAHE HA
TIOTIOHEBHU CTEBJIA 3A EKOIIEJIETH
Xp. Bosykos, i1. Koues, M. Kzuresa

I/IHCTI/ITYT IO TIOTIOHA U TOTIOHEBUTEC U3JCJTUA — HJIOBIH/IB

INVESTIGATIONS OF POSSIBILITY OF USING THE TOBACCO
STEMS TO MAKING THE ECO PELLETTI

Hristo Bozukov, Yovcho Kochev, Maria Kasheva
Tobacco and Tobacco Products Institute,Plovdiv

ABSTRACT

The paper presents results from Investigations of possibility of using the Tobacco Stems to
making the Eco Pellets. We describe their technology from stems to eco pellet. The results show
that is a possibility to making eco pellets and their net caloric value.

Key words: tobacco, alternative use, stems of tobacco, eco pellets
OBOCHOBKA

Yenemnara uaeHTu@UKanus M M3BJAMYAHEe HA Na3apHO 3HAYUMUTe OHOJOTMYHO
AKTMBHHM KOMIIOHEHTH OT TIOTIOHA € Heo0XoauMMAaTa OTIHPAaBHA TOYKA 3a pa3BUTHE Ha
HETPAJIMIHMOHHOTO (AJTEPHATHUBHO) U3MO0JI3BaHE HA TIOTIOHEBATA CYPOBMHA M PACTHTEIHHU
OCTATBHIMN.

AJTePHATHBHOTO W3MOJ3BaHE Ha TIOTIOHA IIE€ TO3BOJIM, KAKTO MO-T00po
OM0JI30TBOPSIBAHE HA OTNAIBUUTE OT TIOTIOHONPOU3BOICTBOTO, TAKA H NMPUJI0KEHUETO MY
€ eK0JIOTMYHA HacouyeHOocT. ChleBpeMeHHO 1€ ce 3a1a3u U A0PH NOBHIIH 3HAYEHHUETO Ha
KyJITypaTa 3a cTpaHaTa HH.

OO6mrara moixydeHa pacTuTeaHa OuoMaca OT TIOTIOHA OTTIIeXAaH B brarapus e oxono 120-
150 000 Tona. Ot Hes cera ce m3momsBar camo 30 % (ucTHaTa Maca), ocTaHaNoTo ((HUIH3H,
cTeblia ceMeHa) ce pa3XuIasa.
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OcTtarbuuTe OT TIOTIOHONPOM3BOACTBOTO JECHO MOraT Aa ObAaT H3MOJA3BAHU KaTO
eHeprueH u3TouHuk. Haii-ronsima yact ot 6Momacara (popMupaHa oT TIOTIOHA ce MaJa Ha
credaara — Hag 60 % uam oxosio 100 000 ToHa, KOETO MOKe 1a OCHTYPH OTOIJIEHHETO Ha
6smm30 9000 cemeiicTBa B TIOTIOHONPOU3BOJACTBEHUTE PAlOHH, KATO Ce CIECTH M3CHYAHETO
Ha roJsim 0poii 1bpBeta /bo3ykos 2012/.

Ot TIOTIOHeBHTE cTHOIa ciiel 00padoTKa MO HACHTHSIBAHE HA pasMep MOrar ja ce
NPUTOTBAT OPUKETH WJIH MeJeTH.

TioTIoHeBHTE cTEe0/Ia CHAbPKAT 3HAYUTETHO KOJIMYECTBO Leay103a — 0KoJo 3 % u
HHCKO KOJIM4YecTBO nemneyau- noxa 2 %. ToBa ru npaBu 0co0eHO MOAXOASIIIM 32 NejleTHPaHe.
ChabpKaHUETO HA BPEJIHU BellleCTBAa B UM, IPU FTOPEHETO UM, He NPEBUIIIABA TOBA B TUMA
oT yamMoBa 1bpBecuna /bozykos u ap. 2012/

HOTGHHI/IaHHI/IﬂT pa3xo 3a €KOIICJICTU € MO-HUCHK OT TO3U 3a TCHHO IOPpHUBO U 6u Ou 110-
HUCBK OT pa3xoda 3a ra3ta, ako BbBIIPOCUTEC I10 robanHara JO0CTaBKa O0BE€AAT O YBEJIMYaBaHC
Ha IICHAaTa Ha ra3Tta UJIn Cy6CI/I}11/II/I MO0 MHAYCTpUATA 3a U3KOIMMa€MU IropruBa CC NMpEHacodYaT KbM
Bb300HOBSIEMHUTE CHCpFHﬁHH HU3TOYHHIIN.

Ien Ha pazpaboTkaTa € Ja ce Ompenesu TOIUIMHA MIPU H3rapsHe (KaJOpPUYHOCT), HETEIHO
CHIbPKaHNE Ha MTOTYYEHH EKOIIEIETH OT TIOTIOHEBH CTHOMIA.

MATEPUAII U METOU

3a HarpaBara Ha €KOIICJICTUTE Ca N3IOI3BAaHH CYyXH CTHOIIA OT TIOTIOH bhpiteii /cH. 1/ oTnexann
enHa roguHa /cH. 2/. TroTioHeBUTE cTeOia ca CMWIAHM Ha 4YWIIC /CH. 3/C 4ykoBa ApOOMIKA H
MeJICTUPaHK /CH. 4/ ¢ TieNeTrpaia MaimHa ObJIrapcKo MPOU3BOICTRO.

Torumnara Ha U3rapsiHe € onpeesieHa B Kajopumerpudaa oomoa ceritacao BJIC 5836 — 73.

PE3VIITATU OT U3CJIEABAHUATA

H3noa3BaHa e TeXHOJOIHsi Ha MpecoBaHe 0e3 HUKAKBU CJIeNBAlIM W AP. A00aBKH.
TexHOMOrHYHHUTE MPe0dpa3yBaHUA HA MPOAYKTHTE ca Ia/ieHn o0pa3uu B Tad1.1.

HacunHaTa mibTHOCT Ha nmoJydeHus uymnc e 130 kr/m® | Ha nenetute 640 Kr/m*, KOeTo €
B HOPMUTE Ha CTaHIapTa.

JlaHHuTEe OT M3CJEABAHETO HA TIOTIOHEBHTE ekomnejeTH cbe ceprudurkar 184001-
S010320-0242/A1 na SGS Bbarapusi ca moco4eHd B Tadmua 2/ko.6/.

ExomneseTrure 0T TIOTHOHEBH cTeGjda mo cBosita KajdopuuHoct (3062 kcal/kg) ce
aodam:kaBat 10 Opukerute u kapapurte Bbrauma (3500 kcal/kg) n mpeBumaBar 3HAYUTEITHO
aspBara (2500 kcal/kg). M3pa3eHo B eleKTpUYECKH €KBUBAICHT M3TapsIHETO HA | KT eKOmeneTH
OT TIOTIOHEBU cTeOMa ce paBHsBa Ha 3.6 kW eJl.eHeprusi.

Henocrarbk Ha TIOTIOHEBUTE EKOTIETIETH € HAJTMYUETO Ha BUCOK IIPOLIEHT nenenu cupsiMo EU
HopMH. To3n HeOCTAaTHK OM MOT'BII Ia C€ OTCTPAHU Ype3 CMECBAaHE C HUCKO TEMEITHU MPOAYKTH.
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TexHog0rMYHI npeoﬁpa3yBamm OT CTH0JIA /10 eKOMeIeTH

Taoanna 1

W3Tounnk Ha
CypOBHUHa

Crnen npecTosiBaHe

Yurc

Exomenern

B Ta6auna 2 ca cpaBHeHM BbBeleHMTe 3a U3JaBaHe Ha ceptuduxar B EC Hopmu 3a
MeJIeTH M pPe3y/ITaTUTe OT U3NMTBAHETO HA MPOU3BeEleHNTe OT TIOTIOHEBH CTed/1a eKomeJIeTH.

EBponeiickn HOpMH 32 1eJieTH

Tadauna 2
H3mepBarteiinu Exonenern
ITapamerpu eIMHUIH ENplus-A1 ENplus-A2 EN-B TroTioH
6(x1) 6(x£1) 6(x1)
Juamersp Mm 8(x1) 8(x1) 8(x1) 6,5(x1)
3,15sL=< 3,I5<5L< 3,I5<L<
JpIoKrHA Mm 401 401 401 <40
Hacunna
ITBTHOCT kg /m? > 600 > 600 > 600 640
Kanopuunoct MJ / kg >16,5-19 >16,3-19 >16,0-19 12.81141
Buaxxnoct Ma .-% <10 <10 <10 7
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U3BOIU

1. ExomejernTe OT THOTIOHEBH CTedJIa YCnmemHo Moratr aa c€ Hu3NnoJa3Bar Karto
AOIIbJIBAIN, Bb300HOBSIEM CHECPIrucH U3TOYHUK 3aMECTUTE/I HA H3KONMACMHUTE U3TOYHHUIIH

2. Ilo cBosiTa KAJOPUYHOCT eKONeJeTHTE OT TIOTIOHEBH cTedja ce J00JM:KaABAT 10
OpukeTuTe U KasiIBUTE BHIVIMINA U MPEBUIIABAT 3HAYUTEIHO IbpBaTa.

3. Karo PACTUTEJIEH OCTATBK OT MNPOU3BOACTBOTO HA TIOTIOH, CKOIICJETHTE OT
THOTIOHEBH €Te0J1a ca ¢ HUCKA Ce0eCTOiHOCT.

JIMTEPATVYPA

1. bo3yxos X., A. Crounosa, 1. Koue, M. Kpmena 2012. U3cnenBane Ha HIKOW €MHCHU
Y ) > )

B AMMa Ha TIOTIOHEBH CTHONA M3MON3BAaHM KaTO €HEPTMEH M3TOYHHMK , FOOwmieitHa HaydHO

MpaKkTH4ecka KoH(pEepeHIHs ,, bpnrapus Ha perunorute” [InoBaus

2. bosykoB, X. 2012. TIOTIOHBT KaTo €HEPTUitHA KyNTypa ¢ BUCOK €KOJIOTHYEH IOTEHIHAIL.
Hoxnanx Ha brusznec popym ¢ MmexxyrapoaHo ydactue opraamsupa or ALDE «HoBu Texnomorun
3a oma3BaHe Ha OKonHarta cpenay, Codust, x-1 «Illeparon»

3. BAC EN 14961-2:2011 Tespau O6uoropusa. Crienudukaiyuy u BunoBe ropusa. Yacr 2:
JIbpBeHH MeneTy 3a HEMPOMUILICHH HYXKIN
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N3CJIEIBAHE HA KAYECTBOTO HA PA3CA/l 3A OPUEHTAJICKHA
TIOTIOH, OTIJVIEJAH BbB BOJHA JIEXA I1PU PA3JIMYEH OBEM
HA CYBCTPATHATA KJIETKA.

HNoBuo Koues, Xpucro bosykos.
HNHCTUTYT N0 TIOTIOHA U TIOTIOHeBUTe U3genus — [linosaus

INVESTIGATIONS ON THE QUALITY OF TRANSPLANT FOR ORI-
ENTAL TOBACCO, PRODUCED BY FLOAT SYSTEM WITH TRAYS
WITH DIFFERENT VOLUME ON SUBSTRATE CELL.

Yovcho Kochev, Xpucro bo3ykos

Tobacco and Tobacco Products Institute, Plovdiv

Abstact

The cultivation of tobacco culture depends produce quality seedlings. Modern technology
of water bed (float system) is responsible for this requirement - healthy seedlings suitable ,
aligned in height . This technology was developed for use in large-leaf tobacco - Virginia ,
Burley . These tobaccos are relatively low density of the field — 20 000-25 000 plants / ha . In
recent years, increasing interest in this technology from growers of oriental tobacco, but its
density field up to 120 000 plants / ha . That density at current volumes of substrate cells require
significant areas. Quality seedlings should be of optimum dimensions: length of stem 14 - 15
cm and a thickness of 4.5 -5.5 mm .

The aim of the study was the quality of the seedlings of Oriental tobacco, grown in a water
bed in the different volumes of cell substrate

O0ocHOBKa

OTrexnaHeTo Ha TIOTIOHEBAaTa KYJITypa 3aBUCH OT IIPOM3BOACTBOTO Ha Kaye€CTBEH M
n3paBHeH pascaj. CbBpeMeHHaTa TeXHOJIOrHs Ha BojaHa Jexa (float system) orroBapst 3a ToBa
W3UCKBaHE — 3[paB TOJEH pa3caj, M3paBHEH II0 BHCOYMHA, MOAXOJSII] 32 MEXaHH3HPAaHO
pascaxnane. Tasu TexHoyorusi € paspadoTeHa 3a NPHIOKEHHE NPH €IPOIUCTHUTE TIOTIOHH -
Bupsxunus, bepneii (Mundell at all, Pearce at all) . Te3u TI0TIOHH ca CPaBHUTEIHO C MaJIKa I'b-
crora Ha nonero — 2000-2500 pacrenusi/nka. B mocnenHure ronyHn ce 3acuiBa HHTEPECa KbM
Ta3u TEXHOJIOTHS OT TIOTIOHOIPOU3BOIMTENINTE HA OPUEHTAJICKH TIOTIOH, HO ITPH HEro I'bCTOTA Ha
nostero goctura 10 12000 pacrenns/nka. [TocoueHara recTora Ha pa3cakaaHe Py U3II0JI3BaHNUTE
o0eMu Ha CyOCTpaTHUTE KJIETKM HM3HCKBAaT 3HAYUTENHHU IUIOIIM 32 pPa3calolpOM3BOJCTBO.
KauecTBeHHAT pascaz 3a OPHEHTAJICKH TIOTIOH TPSOBa Jla € ¢ ONTHMAJIHU pa3MepH: IbDKHHA Ha
cTp0norol4 — 15 cm u nedenuna 4,5 -5,5 MM. 6e3 n3kpuBsBanus U ¢ 10o0pa 3akaneHoct (I1lada-
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HOB ¥ JIp,1989). Hamanenunero Ha oGeMa Ha cyOcTparHaTa KJIETKa IIle IMa HKOHOMHYECKH e(eKT
n3paszeH B HaMaJIeHHWe Ha U3IOI3BaHUs TOP(EHO-TIEpINTEH CyOCTpart, HaMajleHne Ha BUCOUYMHATA
Ha U3I0JI3BAaHUTE BaHU, KOJTMUECTBOTO XPAHUTENCH Pa3TBOP

Ilen na n3caeaBaHEeTO

IenTa Ha W3CJIEABAHETO € KAYECTBOTO Ha pa3casia 3a OPUEHTAICKHU TIOTIOH, OTIVIEJaH BHB
BOJHA JIeXa IIPH pa3iuueH 00eM Ha cyOcTpaTHaTa KiIeTKa

Marepuan u MmeToau
OOeKT Ha M3ClIeIBAaHETO € IPOU3BENICH pa3ca OT TIOTIOH COpT ,, KpymoBrpan” 58.

3a ommra Os1xa W3MMON3BAaHM TaOmH ( 3a pa3cal TIOTIOH BupkuHUS) ¢ 00eM Ha cyOcTpaTHaTa
kierka 17 cm /288 6p. cydcrparuu kinerku / 14 em?® 9,5 em? ( BucounHa Ha tabnara 60 MM, 40
MM 1 20 MM). CraHAapTHATa KIIETKa 3a pa3ca]] TIOTIOH Bup)xunus e Ta3u ¢ o6eM Ha cyOcTpaTHara
kierka 17 cm*/288 6p. cybcTpaTHU KIICTKH /.

Cy6ctpara 6e B cbeTaB Top¢ U epiaut B mporopius 1:1.

Omnwura e 3amoxeH BBB Breranmonnara xpija Ha UTTU. [1o TexHomorus 6gxa HU3BbPILICHU
JIBE€ TIOJAXPaHBAHUI B 03U MO MAJKHU OT T€3U 3a eNpoiucTHUTE TIOTIOHU mo 80 ppm A3O0T - N
/80 % ot mo3ara 3a TIoTIOH Brkunus/. be npoBeneHo noncrpureane Ha pascana — 4 KpaTHo (IpH
enpoucTHUTE TIOTIOHH 110 10 1 oBeue mbTH ). Ha 48 nmeH pascana 6¢ W3HeceH Ha MOJIETO.

Ot roToBus pascan 0sxa otaensHu mo 30 pacTeHUs 3a CHEMaHe Ha OMOMETPUYHU JTaHHH:
- 0o0I1a BUCOYMHA

- Opoit mucra

- JWaMeThp Ha CTHOIOTO

- CypOBO M CyXO TE€IVIO PACTEHHE U KOPEH

P€3yJ'ITaTI/I OT M3CJIICABAHUATA.

Ha ¢urypure B Tabnnmna 1 e gager o0mus BUI MOTyYeHUTE PACTEHUS — ChC U 0e3 cyOcTpar .
JlaHHHTE OT HanpaBEeHNUTE OMOMETPUYHM U3MEPBaHHUS ca AaJICHU B Tabnuia 2

Pesynrarure OT HanpaBeHUTE OMOMETPUYHU M3MEPBaHMs ca jJajeHu B Tabmuma 2 . Kakro
€ BUJIHO OT JIAHHUTE B Ta0iMIlaTa C Hai-100pu MMoKa3aTenu e pascajaa OT CyOCTpaTHH KIIETKH ¢
obem 9,3 cM?, crieBaH OT TO3M ¢ 00eM Ha cybcTparHuTe KieTku 17 cM?, a Haii-ciabu ca mokasa-
TENTUTE Ha pascaaa ¢ 00eM Ha CyOCTpaTHH KIETKH - 14 cm?.

Ipu moKa3aTeIuTe CypoBO M CYXO TEIIO Ha PACTEHHATA M KOPEHHUTE UM C Ha-BHCOKO CYPOBO
TEIVIO Ca PACTEHHUSTa OTIIEXKIAHN B CYOCTPATHHU KIIETKH ¢ 06eM 9.5 cM?, a Hall-HUCKO TE€3H B THE3-
na ¢ 06em 14 cv?. Tpu cpaBHsIBaHE CypOBOTO TEIIO HAa KOPEHUTE HA TE3U PACTEHMS C HAKW-BHCOK
MOKa3aTell ca PacTeHHATa OTIVIEXKIAHN B CYOCTPATHH KIETKH ¢ 00eM 14 ¢M®, a Hali-HUCHK Te3U B
raesna ¢ ooeM 9,5 cv’.
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Tabmuua 1

O6eM Ha cyOcTpaTHaTa KIeTKa

9,5 cm?

14 cm?

17 em?

Pazcan
ChC
cyocrpar

Pascap 6e3)
cyocrpar

s SN

EI/IOMeTpI/I‘IHI/I HN3MEPBAHUA HAa TIOTFIOHCBUSA pa3cal

Tabmuma 2
ObeMm Ha obma | Opoit | nmameTsp |CypoBO Terno CYXO TerJIo
cybcrpar- BHCOYMHA | JricTa Ha
HaTa CTBOJIOTO
KIIeTKA mm pacre- | KopeH | pacte- | KopeH
mm HHUE g g HHUE g g
Cpenno 188.000 | 4.900 4750 6.745] 0.776( 0.551] 0.072
9,5 cM® SD 17.192 | 0.876 0.755] 1.541( 0.305| 0.201| 0.020
CL* 12.298 | 0.626 0.540] 1.103 [ 0.218| 0.144| 0.014
Cpenno 144.500 | 4.000 4.550 5.963| 0.844( 0.541| 0.059
14 cm® SD 13.834 | 0.667 0.685| 1.306| 0.165| 0.115] 0.012
CL* 9.896 | 0.477 0.490 0.934] 0.118| 0.082] 0.008
Cpenno 186.500 | 4.700 4.650| 6.601| 0.856( 0.559] 0.065
17 cm? SD 16.675| 0.483 0.530( 0.702| 0.219| 0.104] 0.015
CL* 11.929 | 0.346 0.379| 0.502| 0.157| 0.074] 0.011

* - JloBepuTenHHs MHTEpBaJ € Ipu 95%

[Ipu cpaBHsIBaHE HA CYXOTO TEIVIO HA PACTCHHATA U KOPCHHUTE UM C HA-BUCOKO CYXO TEIVIO
ca pacTeHUATa OTIIIEaHU B THe3/a ¢ 06eM 17 ¢M3, a ¢ Hall-HUCKO Te3u B rHe3a ¢ obem 14 cm?. C
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HAi-BHCOKO CyXO TEINIO ca KOPEHHUTE Ha pa3cajia OTIVIeXk/aH B B rHe3aa ¢ obem 9,5 cM?, a ¢ Haii-
HHUCKO B THe31a ¢ 00eM 14 cnv?.

Pesynrarute ot U3cieBAHETO [TOKA3BAT, Y€ B CyOCTpaTHU rHe3na ¢ obem 9,5 cM® Moxke j1a ce
MOJTyYd KaueCTBEH M U3PABHEH TIOTIOHEB Pa3cajl ¢ 100pU OHOMETPUYHU U (HU3MYHU TIOKA3ATEIH,
KOETO € MPEIIOCTaBKa 3a YCIEIIHO OTIVIeXkIaHEe Ha pa3cajl OT OPUEHTAJICKU TIOTIOH BBB (ioar
cHCTeMa, IPY HOPMAJTHU IJIOIIN Ha KyJITUBAIIMOHHUTE ChOPBKEHHS U CHU)KEH Pa3Xo[l Ha CPEICTBA
3a OTIJICKIAHETO MY.

W3Bonu:

1. OTmieAaHeTo Ha TIOTIOHEB pa3call OT OPHEHTAJICKH TIOTIOH € Bb3MOXKHO IIPH pelyliupaHe
obOema Ha CyOCTpaTHHUTE THE3a B KOHTCHHEPHUTE /CTUPOIOPHUTE Ta0In/, KaTo OPOST UM Ce yBe-
mun 1o 500 B Tabna.

2. EnuMuHupa ce Hal-ChINeCTBEHHS MPOOIEM IIPU OTIVICKIAHE HA Pa3caj] OT OPUCHTAJICKU
TIOTIOH BBB (pJ10ar crcreMa, a UMEHHO HEOOXOUMOCTTA OT rOJIsIMa IUION] KYJTHBAIHOHHH ChOPb-
JKCHHS.

3. [ToAay4eHUAT 1O TO3U HAYMH Pa3Ccaj OT OPUCHTAJICKU TIOTIOH ¢ KaYeCTBCH M U3PABHEH, C
JI0OpY OMOMETPHYHH U (PU3UYHU ITOKA3ATCIIH.
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CPABHUTEJIEH AHAJIN3 HA ITPOU3BOJICTBOTO HA
PACTUTEJIHU MACJIA ITIOCPEJACTBOM CTYJIEHO NIPECOBAHE
U TPAJIMIITMOHHUS ITPECOB METO/]

1. ChbnocTaBKa HA TEXHUKO-MKOHOMHYECKHUTE MOKA3aTe
C.C.Jxuurunoaes’', C.IAxrepsin?, I[.I1.Y3yHoBa?,
M.H.Ilepudanona-Hemcka?

! AJIMATHHCKH T€XHOJIOTHYeCKH yHHBepcuTeT, Kazaxcran
2 YHUBEPCHUTET M0 XPAHUTEIHH TeXHOJoruu, IlioBaus

COMPARATIVE ANALYSIS OF MANUFACTURING
VEGETABLE OILS BY MEANS OF COLD PRESSING AND
TRADITIONAL MECHANICAL EXTRACTION
1. Comparison of technical and economic indices
S.S.Dzhingilbaev!, S.G.Akterian?, G.P.Uzunova?, M.N.Perifanova-Nemska’
! Almaty Technological University (Kazakhstan)

2 University of food technologies, Plovdiv (Bulgaria)

Abstract. The traditional mechanical extraction includes cleaning, drying, dehulling and
milling of oil-bearing raw material and subsequent cooking, pressing and oil filtration. The cold
pressing includes directly pressing of dehulled oilseed material and oil filtration. It was assessed
that the investment and operating expenses related to cold pressing are two-three time less than
these related to traditional mechanical extraction.

BbBEJEHUE

TeXHOIOTMYHHTE OIepally, BKIIOYCHH B TPAJAUINOHHA CXeMa 3a IPOU3BOACTBO HA PACTH-
TEJTHH Maclla Ype3 ropelio pecoBaHe M B CXeMaTa 3a CTY[CHO IpecyBaHe, H3Ioa3Banu B bbira-
pus u Kazaxcran, ca npeacraBenu BB ¢ur. 1 [1,2,3,4]. OTamauTeTHUTE ONEPAIliy B TPAAUIIAOH-
HaTa CXeMa ca OJIIOIIBAaHE C MOCIEAABAINO OT/ECNITHE Ha CEMEHHATa OOBMBKA (JIOCIIA), CMUJIAHE
Ha AIKHUTE U BIArOTOINIMHHA 00pa0oTKa Ha MOIy4eHOTO MiIuBO. Onepanusra cynieHe Ha Macio-
JlaiiHaTa CypoBHHA € 3aIbJDKUTENHA 32 Ka3axcTaH mopaay BUCOKaTa MM BIIaXKHOCT, KaTo 3a CIbH-
JOIJIEIOBUTE CeMEHa OOMKHOBEHO T4 € 17 %. CymeHero He ce mpuiara B Obirapckara MpakTHKa
Mopajy HUCKaTa BiaxHOCT (0kono 10 %) Ha CIIbHYOIIIEIOBOTO CEME IIPH ChOMpPaHe Ha pEKOTaTa.
TpaguunoHHaTa cxeMa Ha TOPEII0 OKOHYATENHO MpecyBaHe M03BoisiBa m3Ban4yane 10 80-85 %
OT MAacJIOTO B MacliofaifHaTa cypoBHHA. [IpH CTyIeHOTO IpecyBaHe CTENICHTa Ha M3BIMYaHE Ha
MacJ0TO OT CI'BHYOIIIEIOBO OeeHo ceMe 00nkHOBeHO € B rpanunute 30-40 %. Ot apyra ctpaHa
IIPU CTYASHOTO NpecyBaHe MUHUMAaJIHaTa 00pa0oTKa BKIIOYUTENHO U Oe3 M3MHYaHe ITO03BOJIIBA
[OJTy4aBaHEe Ha Macllo ¢ MAaKCHMAJTHO 3alla3BaHe Ha €CTECTBEHUTE ChCTaBKH, BKIIOYHTEIHO U HA
aHTHOKCHIaHTH. [locneHuTe crioMaraT 3a MOBHIIABaHE Ha CPOKA Ha ChXpaHsABaHE Ha CypOBHTE
Maca.
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Macnopaiina
cyp%nua

> npuvicen
Cymene * => BOIHM Mapu

> Biiaro-roniiuHaa > Omromena Maconakina
BOJA BOJHU ITapu
A 00pa0OTKA o P cyp%spma

Il Hpecysane || > excnienep || IpecyBane || > excnenep
= yraiiku CypoBo mMacio

CypoBo Macio

Tpa()uuuonﬂa MexXHoN0cUYHA cXxema upes copeujo npecy- Texnonocuuna cxema 3a cmydeuo npecysane
eaHe

Owur. 1. TexHOMOTHYHH OJIOK-CXEMH Ha IMPOU3BOACTBEHHUTE ONEPAIlH Ha

TPAJUIIMOHHOTO IropeIIo NPECYBAHC U AJITCPHATUBHOTO CTYACHO ITPECYyBaHE

B Kazaxcran nenbT Ha MaJlKUTE NPEIPUATHS 32 IPOU3BOACTBO HA PACTUTENIHH Macila € HaJl
TPH YETBBPTH, KaTO TE NMPOU3BEkKAAT 10 56 % oT To3u npoxaykt. CiesBa 1a ce mocoy, ue koedu-
IIMEeHTa Ha W3I0JI3BaHe HAa TEXHOJIOTHYHOTO o03aBexaane € nox 30 %. Curyanusra B benrapus
e cxozHa. IloHacTosiem Nponu3BOIUTENN Ha PACTUTENIHU Macia B bwirapus ca 95, kouro ca pe-
ructpupa o EBpomneticku permament No 852/2004. ['onemMuTe 1 cpefHUTE IPEANPHATHS OT OpaH-
m1a, wieHyBamy B CopyKEHHETO Ha MPOU3BOJUTEINTE HA PACTUTENHHN Maciaa U MacIOIPOLyKTH
B brirapus www.sunoil-bg.org, ca 16. CiiexoBarenHo, 1enbT Ha MAaJIKUTE ¥ MUKPOIPEIIPHS OT
Opanma ca Hax 80 %.

CryneHoTo mpecyBaHe ce Mpuilara 3a MpoM3BOACTBO HA CYpOBH Macia OT CIbHUYOIVICIOBH,
JICHEHH, PalliuHH, CyCaMOBH, CHHAIIEHH CEMEHA, PBCTHUCHU, OPEXOBH, 0a/lEeMOBH, JICIIHUKOBH,
KalicHeBH IIJI0/I0BE B MAJIKA 00eMHU B MaJIKA U MHUKpO npeanpusatus B bearapus. Te3u macna ca
MPWIOKHUMHU 33 TUETHYHH, KOBMETHYHH LI€JIH, 3a JIe4eHNne 1 apoMoTepanust. 3a Kazaxcran nmonac-
TOSIIIIEM C€ MPOM3BEKAAT U3KITIOUNTETHO Macya, U3BJICUCHHU OT CI'bHUOIIICIOBO CEME.

I]enma Ha HACTOAIIETO U3CIIE/IBAHE € J]a U3BBPIIN CPABHUTEIICH TEXHUKO-TEXHUYECKH U UKO-
HOMHMYECKH aHaJIM3 Ha JIBaTa METO/Ia 3a MoJly4aBaHe Ha PACTUTEIHM Maclia ¢ Orlie]l 000CHOBKA Ha
IO TMO-UIMPOKOTO MPUIIaraHe MEeTo/a 3a CTYJeHOTO npecyBane B P Ka3zaxcran.

MATEPUAJIM U METOIU

OOekT Ha pasmiexaHe ca MalIMHK W anaparH, BKIIOYEHH B CXEMHUTE 32 TOPEIO U CTyAECHO
IpecyBaHe, KOUTO ca ChC CHIIOCTaBUMA M MaJika rpousBoxutenHoct — 100-150 kg/h macnonaiina
cypoBuHa. To3n MPOM3BOIUTEIHOCT € Hali-4eCTO CpeliaHaTa B MAJIKUTE 1 MUKPOTIPEAPHUSTHS OT
Opanmra. M30paHo € TeXHOJIOTHYHO 003aBeX/1aHe OT CIeAHUTE reorpad)cku paiionn (a) 3amanHa
Espoma (I'epmaHus), 9MUTO MAIIMHU CE€ XapaKTEPU3UPaT ¢ BUCOKO TEXHUYECKO M TEXHOJIOTUIHO
HUBO, HO U BHCOKa 1ieHa; (0) Aswust (Kuraii, MH¥ST), YMATO MAIIMHY ca B TOCTAa HUCKH IICHH, HO
TEXHUYECKO U TEXHOJIOI'MYHO UM HHBO He € BUCOKO; (B) M3Touna Espomna (bwirapus, Pymbaus),

206



YUUTO MAllMHU 3a pCaJIM3UpaHu Ha MPUEMIIMBO TCXHUYCCKO HUBO U HA PAa3yMHU LICHU, (F) Ka-
3axXCTaH, KaTo IIOKa3aTCJIMTC Ha TC3W MAIllIMHU Ca Onu3ku Ha Te3u oT M3TouHa EBpona.

TeXHUKO-EKCIUIOATAIIMOHHHUTE IT0KA3aTel Ha U3CIIeBAHUTE IIHEKOBU MPECH Ca OLCHSBAHU
MOCPEICTBOM CIEU(DUIHUTE SHEPTUIHU PA3XO/M 33 MPEeCyBaHe Ha eIUHUIA MACIIOAaiHa Cypo-
BHHA (KOMIUIEKCEH ITOKa3arel Ha eeKkTuBHOCT 10 [3])

3 =N(Q.q), (1)
Kb7eT0 N € eJ1.MOIIHOCT Ha 33JBH)KBAHETO Ha ITHEKOBHUs Bal, kW,
Q — NIpOM3BOAMTEIIHOCTTA Ha IIpecaTa 1o BXOJsIla CypoBuHa, kg/h;
g — CTENCHTAa Ha U3BJIMYAHE HA MAcJIOTO OT CYpOBHHATA, 1.

Hxonomnueckara e(eKTHBHOCT Ha JJBETE CXEMH Ha IIPOM3BOJCTBO € OIlCHEHa Ha 0a3a Ha
T'OCT 23729-88 TexHuka cenbCKOXO3SIMCTBEHHasA. MeTonbl SKOHOMHUYECKOM OIEHKH CIelra-
JM3UPOBHAHHBIX MaIIWH. 3a TPaAWIIMOHHATA CXEMa 3a IMPOW3BOACTBO Ca BKIIIOUCHH: IIHEKOBA
mpeca YZS-95 (Kuraif) u nexaua JKCT-150 (Pycus), a B cxemara 3a CTyICHO IIpecyBaHe - IITHEKO-
Ba peca Pacma-50Y (bwarapust). [Ipu Ta3um orieHKa ca W3MOI3BaHH aKTyallHU [IEHH Ha CYPOBUHH,
KpaiH! MPOAYKTH, €HEPrOHOCUTENH; HUBA Ha Pa0OTHUTE 3aIlIaTH, JaHBYHO OOJaraHe W cHeTo-
BOJIHM CTaHJIApTH, IPHIIOKUMH 3a ycnoBusaTa Ha P Kazaxcran.

PE3YJIITATH U OBCBXJAHE

OCHOBHUTE TEXHHUKO-MKOHOMHUYECKH Ha ITHEKOBU IMPECH 3a CTYACHO MpecyBaHe ca Mpej-
ctaBeHu B Tabmuma 1, kaTo ca moApeneH: Mo BB3XOAII pesl Ha neHara uM. [logbpanute mpecu
ca cbc chnocraBuMa npoussoautentoct 100-150 kg/h macnonaitna cypoBuna. Benuku nocoue-
HU [CHU Ca aKTyaJlHh U Cca (I)paHKO MPOU3BOAUTEN C U3KITIOUCHUEC Ha IMIBPBUTE MPECH, KOUTO Ca
¢dpanko npucranuiie Bapua. [Ipecara 30 MK-I ¢ 10mbIHUTEIHO KOMITJICKTYBaHa C €IHOCTAXEH
eKay ¢ eJl.Harpesarted, a npecara P4.2.1 — cbc 3axpaHBall] BUHTOB TPAHCTIOPTHOP € peTyInpyemMa
MIPOU3BOJUTEIHOCT M BrpaJieH el.HarpeBatell B Kyxus My Ball. CTOMHOCTUTE Ha KOMITJIEKCHHUS
rokasaren Ha e()eKTUBHOCT D, MPECMETHATH 10 yp. 1, 3a HIKOU OT MPEACTABEHHUTE MPECU MpH
IpecyBaHe Ha CI'bHYOMICIOBU ceMeHa. [IpuBeieHuTe TaHHU COYaT, Y€ HEMCKHUTE HIHEKOBH NPECH
“MaT Hali-HUCBHK Pa3xoJl Ha CHEePrus 3a IpecoBaHe (Mmokaszarens D), kKaro 3a npecara P4.2.1 to3u
pasxon e mouTH Tpu IbTH (2,8) mo-mManbk oT Obarapckara npeca Pacma-150Y. 3a cMeTka Ha ToBa
[IleHaTa Ha HeMcKara rpeca e net neTH (5,1) mo-Brucoka ot OBATapcKus U’ aHAJIOT.

Tabauua 1. TexHUKO-UKOHOMUYECKH MOKa3aTeIu Ha MPECH 3a CTYAEHO IIPEeCyBaHe.

Jlumicara Ha nHpOPMANUS € MapKHpaHa chC 3HaKa *

Tun u npoussooumern kg/ /ivW oqﬁ ngh’ Jkg lb{e;;’

30 MK-I - Goyum screw press (Mumwst) 125-160 5,6 * - 4720

YZS-95 - Henan New elephants (Kurtait) 150-185 7,5 * - 6413

Pacma-150Y - Aanpomena OO/ (Pyce) 150 7,5 36 0,139 7380

PU-80 - Stimel (PymbHus) 100 5,5 * - 8780

S120F - IBG Monforts (I'epmanmus) 50-100 7,5 * - 22548

P4.2.1- Florapower Augsburg (I'epmanust) 100 4 82 0,049 37830
IIM-100 (Ka3axcraH) 100 8 28 0,286 -

B Ta6n1/1ua 2 ca IOCOYCHUTE OCHOBHUTE pa3xoau 3a 3aKyIlyBaHC Ha MAlllMHWU W ariaparu,
BKJIFOUCHU B TEXHOJOTMYHUTE CXEMa 3a TPAAUIIMOHHO IIPCCYBAHE U Ta3U 3a CTYACHO IIPECyBaHEC.
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[TocoueHnTe LeHN ca 3a TEXHOJIOTUYHO 003aBEXKAaHe, OIIAKOBAHO 3a TPAHCIOPT, (PPAHKO CKIaja
Ha nipou3BoanTens 1 6e3 HauuciaeH J/IC. [TvspBara rpyna MamuHu 1 anaparu ca Ha ¢pupmara STI-
MEL (PymbHus) 1 ca ¢ npousBogurentoct 1o 100 kg/h crpHUOIIIEnOBO ceme, a Bropara rpyma
— Ha ¢upmara Aunpomena (Pyce) u ca ¢ npounsBogurenHocT 10 150 kg/h cmpHUOTIIEIOBO CeMe.
JIBeTe rpynu MalllMHY U anlapaTy ca U3II'BJIHEHHU Ha CPEAHOEBPONEHHO HUBO M UMAT ChIIOCTaBUMa
MPON3BOAUTENHOCT. CBIIOCTaBKaTa Ha JBETE IPyIH MAIIMHU U allapaTH COYU, Y€ UHBECTUIIMOH-
HHUTE Pa3XxoJM 3a BTOpaTa rpyrna ca aBa IbTH (2,3) Mo-HUCKU B CpaBHEHUE Ha TE3H, BKIIIOUCHU B
TpaauIIOHHATA IPECOBA CXEMA.

Taﬁ.lmua 2. CpnocTaBka Ha HMHBECTUIHMOHHUTE pa3XoAu 3a OCHOBHU MAIIMHU U arlaparu,

OTHACSIIIN Ce 3a TPaJULHOHHATa CXeMa 32 IIPECyBaHe U 3a CTYACHO IIPeCyBaHe

Mawunu u anapamu na pupma STIMEL (Pymvuus) ¢ npoussooumennocm 100 kg/h | Llena,
CIBHUONE0080 ceMe 3a Npecy8ane no mpaouyuoOHHAmMa cxema EUR
Bu3aymHo-cuToB cemaparop SS-2 3440
CewmenoliauHa MallimHa cbe cenaparop 3a ocnu DS-01 3960
[ITxexoBa mpeca PU-80 8780
Quntep-npeca FLU-01 3990
O6mio | 20170

Mawunu u anapamu na gpupma Anopomeoa (Pyce) npouszsodumennocm oo 150 kg/h | Ilena,
CIbHY02110080 ceme 3a cmydeHO npecysane EUR

[ITxHexoBa npeca Pacma 150y 7380
duntep-npeca OI1 1 ¢ puntpupamnia mopbpxaoct 1,1 m? 1580
O6wpo | 8960

O0001eHUTE pe3yNITaTh OT HKOHOMHUYEcKaTa oneHka chrimacHo 'OCT 23729-88 3a tpanu-
LIOHHATA CXeMa 3a MPECyBaHe U 3a CTYJCHOTO IIPECyBaHe Ca KaKTO CIIe/Ba:

A. Upekume eKcnfloamaquHHupa3x00u (BKJ'IIO"IBaHII/I TE3U 3a pa60THaTa Ccujia, CHEProHocu-
TCIIUTC, aMOPTU3alUATA U TCKYIIHUAT PEMOHT Ha OCHOBHOTO TEXHOJIOT'MYHO O63aB€)K,HaH€) Ha CXC-
Mara 3a CTYACHO IMPECYBAHE Ca MMOYTH TPU ITBTU (2,9) MO-HUCKHU OT TC3HU 110 TPAJUIITMOHHATA CXEMaA,

B. I[Tvninama cebecmotinocm Ha €IWHUIIA TOTOBO MPOAYKINA (OTYHTAIIA MIPEKUTE SKCILIO-
aTallMOHHU Pa3XOJH, Pa3XOAUTE 3a 3aKyIyBaHe, TPAHCIIOPT, ChXpaHEHHE Ha CYpOBHHATA, KaKTO
pa3xoIWTe 3a peann3alisd Ha TOTOBaTa MPOAYKINA) HAa cXeMara 3a CTYISHO IpecyBaHe ca JBa
bTH (2,4) TO-HUCKH OT TE3W 0 TPAAUIINOHHATA CXEMa;

B. Koeguyuenmom na epexmugnocm usnonzeame Ha KanumaiHume (UHGeCMUYUOHHU) 810~
JiCeHust, OTIMTAMKY TOy4eHaTa YHUCTa Medanda Ha cXxemara 3a CTYJICHO IpecyBaHe ca TPU IbTH
(3,3) mo-HHCKH OT TE3W IO TPATUIIMOHHATA CXEMa.

3AK/JIIOYEHUE

IIpu cwpmocraBka ¢ TpaAWIMOHHATa CX€Ma Ha MPECOBO M3BIMYAaHE HAa PACTUTEIHU Macia
TEXHOJIOTHYHATa CXeMaTa 3a CTY[EeHO NpecyBaHe ce peanusupa ¢ aBa (2,2) mbTH MO HUCKH HH-
BECTHIMOHHU Pa3Xoiu, TpH (2,9) MbTH MO-HUCKH NMPEKH EKCIUIOATAl[HOHHU Pa3XOJH, IbIIHATa
ce0eCTOMHOCT Ha eMHMIIA TOTOBO NMPOAYKIHs nBa (2,4) MbTH MO-HUCKA, 3 KOSPHUIUESHTHT Ha
e(eKTUBHOCT M3IOJI3BAHE HA KAIMTATHUTE BIOKEHHsI UMa TpH (3,3) IBTH MMO-HUCKU CTOWHOCTH.
Haii-1o0pu ca TeXHUKO-TEXHOJIOTHYHHTE [TOKA3aTe ! Ha IIHEKOBHUTE MPECH 3a CTYJCHO MpecyBa-
He Ha Hemckara ¢pupma Florapower, HO OT ipyra cTpaHa TEXHUTE IICHU ca Hall-BUCOKH.

Bcuuko ToBa 0600CcHOBaBa HeJ’ICC’LO6pa3HOCTTa 34 MACOBO IIpHjiaraHe Ha M€TO4a Ha CTYACHO-
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TO IMPECyBaHE B YCJIOBUATA HA P Ka3aXCTaH, Karo CC€ B3aMMCTBa eBpOHeﬁCKHH OIIUT B KOHCTPYK-
THBHOTO O(i)OpMJ'IeHI/Ie Ha IMHCKOBUTE ITPECH.

BJIATOJAPHOCTH

C.C. xuarunbaes m3Kka3Ba cBosita OmarogapHoct Ha AO “LIeHThp 3a MEXIyHapOTHH TIPO-
rpamu’” MexxayHapoIHa CTHIIEHANS Ha Tipe3naenTa Ha P Ka3axcran 3a ¢punaHcoBara momor, 6e3
KOSITO HACTOSIIIETO M3CIeBaHe He O MOIIIO Jia ce OchlecTBU. Toil Orarofapu ChIlo Taka U Ha
YHHBepCUTETA 10 XPAaHUTEITHU TeXHOIOTHH T'p. [ITOBIHUB, KBJETO CE MPOBE/IE CBOSITA [ByMECEUHA
Hay4YHa CTICIHATH3aI[Hsl.
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CPABHUTEJIEH AHAJIN3 HA TTPOU3BOJACTBOTO HA
PACTUTEJIHU MACJIA TIOCPEJACTBOM CTYIAEHO NPECOBAHE
N TPAAUIIUOHHUSA TPECOB METO/]

2. ChnocTaBKa HA HAKOU (PU3MKO-XMMHUYHH MOKA3aTe]d Ha
CIHYOIJIEIOBH MACJIa H eKCIeJIepH
C.C.Axunrunodaes’', I.I1.Y3ynosa’, M.H.I[lepudanoBa-Hemcka®
! ATMATHHCKHY TEXHOJIOTHYeCKH yHUBepcuTeT, Kazaxcran
2 YHUBEPCHUTET M0 XPAHUTEIHH TeXHOI0run, Il1oBaus

COMPARATIVE ANALYSIS OF MANUFACTURING
VEGETABLE OILS BY MEANS OF COLD PRESSING AND
TRADITIONAL MECHANICAL EXTRACTION
2. Comparison of some physic-chemical characteristics
of sunflower oils and cakes
S.S.Dzhingilbaev', G.P.Uzunova?, M.N.Perifanova-NemskaZ
! Almaty Technological University (Kazakhstan)

2 University of food technologies, Plovdiv (Bulgaria)

Abstract: The influence of temperature of wet heating sunflower meal on the quality of oil
and the protein content of cake was investigated. It was obtained that the optimal temperature of
meal heated is 115 °C. This assures the highest oil yield and tocopherols’ content”. The highest
protein content of cake is observed after pressing without wet heating.

BbBEJAEHUE

PacturennuTe Macia ce mo0MBar Ype3 MpecyBaHe WITH eKCTpakis. EMuH oT Hali-BaKHHUTE
MPOLIECH TIPH TIpecoBa 00padOTKa € BIaroToIIMHHATa 00paboTKa, Ype3 KOSTO Ce OCTHIa ITO-ThJI-
HO M3BJIMYaHE HAa MACJIOTO OT CMJICHUTE CEMEHa.

Lee et al. [8] u3cneasar npoMsiHaTa B XUMUYHHS ChCTaBa Ha cadiopoBO Maclio, MOIOKEHO
Ha BiarotoruinHHa oopadorka (BTO) npu paznuynu Temneparypu — 140, 160 u 180°C. Te ycra-
HOBSIBAT, Y€ C TOBHIIIABaHe Ha Temieparypara Ha BTO B MacioTo ce yBeslnyaBa KOJIHYECTBOTO
Ha o-Toxkodepon ot 441 1o 520 mg/kg, a MACTHO-KUCETMHHUSIT ChbCTaB OCTaBa HenpoMeHeH. Ha-
OxromaBa ce, ye ¢ nmoBHIIaBaHe Ha Temneparypara Ha BTO ¢ocdopHOTO ChabpkaHne U IBETHOTO
YHCIIO Ce YBeJIHYaBar.

Kim et al. [9] ycraHoBsiBaT, 4e npu yBenu4yaBaHe Ha Temreparypara Ha BTO (B nquanasoHa
160 — 180 °C) B mOIy4eHOTO OPH30BO MACjIO CE YBEJIMYaBa KOJUUYECTBOTO HA O- TOKOodepo (ot
1307 mg/kg npu cyposo 6e3 BTO n0 1500 mg/kg mpu BTO u Temmeparypa 180 °C) u y—tokode-
pox (ot 115,3 mg/kg npu cyporo 6e3 BTO no 160,7 mg/kg npu BTO - 180°C ), a macTHO KHCe-
JIMHHUST ChCTAB 0CTaBa HempoMeHeH. [1omy4eHoTo OT TsX 0pru30B0 Maciio ciex BTO Ha MITHBOTO
npu no Bucoku temneparypu (180 °C) chabpika moseue dochop - 1o 460 ppm. KommuectBoro
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Ha (ocdaruan eTaHoIaMUH BbB (ochOIUITUINTE HaMalsgBa B Hal-TosiMa crereH ot 32,6 % B
cyposoto Macio 6e3 BTO 1o 4,6 % B ToBa ipu BTO (180 °C) u uMa mo-BHCOKO I[BETHO YHUCIIO.

W3BecTHO e, ye B 3aBUCUMOCT OT peskuma Ha BTO u Brarara Ha MIIMBOTO HAaCTBIIBAT IpOMe-
HU KaKTO B KOJTMUECTBOTO Ha MPOTEHHA Taka U B cBoWcTBara My [11].

PexxumpT Ha BTO Ha ciibHUOIIEIOBUTE CEMEHA BIMAE KaKTO BbPXY Kaue€CTBOTO Ha IOIy4e-
HOTO Macjio Taka U Ha TOBA Ha €KCIleJepa. YCTaHOBEHO €, Y€ C MOBMIIaBaHE Ha TeMIepaTypara
Ha BTO monyuyeHOTO Macjo € ¢ Mo-BUCOKa KUCETMHHOCT U MOo-BUCOKO 1BeTHO uucio [10]. [To
JIUTEepaTypHU AAHHU CTYJEHO MPECOBO CIBHYONIEAOBO Maciao uMa kuceauHHocT 0,94-1,13 % u
ChIbpKaHueTo Ha Tokodeponn 645-752 mg/kg. IIpecoBoTo Macio, NONyYeHO MO TPAJUIIHOHEH
Mmetof (¢ BTO), Tokodeponute ca 619-696 mg/kg, a kucenmuunocrra — 0,68-1,27 % [6].

IleaTa Ha U3cIEABAHETO € J1a CE CHIOCTABAT HAKOM IMOKa3aTeIn (PU3NKO-XMMUYHH TOKa3a-
TEJIX Ha CIBHUYOIVIEJOBO MACIO U €KCIeNnep, MOMYyYeHH MOCPEICTBOM CTYHAECHO NPECyBaHE U MO
TpaMIIMOHHA TEXHOJIOTHUS C BIArOTOIIMHHA 00paboTKa.

MATEPHUAJIM U METO1U

Mo, nosrygeno ot ¢pupma Cxanmekce, c. Mano Konape, o6:. [TnoBaus, e H31moia3BaHo KaTo
MacliofaifHa CypoBUHA B HACTOALIETO U3CIEBAHE.

Ha mmuBoToO e onpeneneHa —

- OpakIuoHeH cbeTaB [2];

- Bnara [2];

- Copabpxanue Ha mpoTeuH [1];

- Macnenocr [2].

ExcnenepsT € oxapakTepu3upaH IO ChIbp:KaHUE Ha Biara [3] u npoteuH [1].

Brnarorormnanara 00paboTka € mpoBeeHa B J1abopaTopHa CYIIMIIHS KaTo € IIPOBe/ieHa Tep-
MHU4YHa 00paboTka npu aBa pexxuma — 115 u 125 °C 3a 30 min. [IpecyBaneTo e M3BBPIICHO B
nabopaTopHH yCJIOBHs Ha TaboparopHa rpeca [2]. KoandaecTBoTo Ha npecyBanoTo Mimso e 150 g.

OmnpeneneHo € o0IIOTO KOJIMYECTBO Ha IMOJIYYEHOTO Macio. MaciioTo € aHaJIM3UpaHo MO
IBETHO YUCIIO [4], 00110 ChIbpKaHUE Ha TOKO(DEpoIH [7] U KHCETHHHOCT [5].

PE3YJITATU U OBCBHXKJAHE
B Tabnuua 1 ca npeacTaBeHN OCHOBHHUTE XapaKTEPUCTUKU HA MIIMBOTO U MOIyYEHUTE CIIe/T
npecyBaHe NpH aBara pexkxuma Ha BTO excnenepu. Pesynrarure nokassar, ue H3X0IHOTO MITUBO €
¢ Biara 5,92 %, macienoct 44,31 % u nmpoteun 19,59 %. Ha miuBoTO € onpeneneH u (paKIuoH-
HUS cbeTaB — (paknusra moxn 1 mm e 24 %, a Tasu nox 2 mm — 23 %.

Tabauua 1. PU3NKo-XUMUYHHI XapaKTEPUCTUKU Ha MIUBOTO U €KCIIeNepa,
MOJTyYeHH IpU pazauuHu pexxumu Ha BTO

Jlobus macno, %
Ipodyim Bna- Crpsnio Cnpsamo Hponge— Bucouuna na
ea, % Maciomo 8 uH, % ekcnenepa, cm
MAUBOMO
MAUBOMO

MiuBo 5,92 - 19,59 -
Excnenep (6e3 BTO) 4,61 5,74 12,95 21,86 5,0
Excnenep ¢ BTO npu
125°C 3a 30 min 6,06 5,70 12,97 17,90 42
Excnenep ¢ BTO mpu
115°C 3a 30 min 6,01 8,22 18,55 17,97 4,5

Excrienepst, noyuen cien npecyBane Ha munBo 6e3 BTO e ¢ mo-ronsiMa BHCOYMHA, KOETO
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ce 00sICHsIBA ChC CHIPOTHBIICHUETO Ha MO-CyXUsl MaTepHai. ToBa ce AbKH Ha (haKTa, Y€ MIMBOTO
HE C€ HaBJIaXKHABA JONBJIHUTENHO KakTo € npu BTO. Excnenepute, nomryueHnu npu Apyrure pe-
JKUMH UMaT ChbU3MEpHMa BUCOYMHA U Biara. Haii-Bucok moOuB Ha Macio ce nonydasa npu BTO,
nposezaeHa npH 115 °C — 18,55 % o1 00110TO KOJIIMUECTBO Ha ChABPIKAIIOTO C€ B MIMBOTO MaclIo.
ChbpiKaHHETO Ha MPOTEUH € MO-BUCOKO IpH BapuanTta 6e3 BTO. Hsama cpiiecTBeHa pasinka B
KOJIMYECTBOTO Ha ITPOTEMHA B OCTAHAIUTE IPOOH.

B Tabnua 2 ca mocoYeHu XMMUYHHTE ITOKA3aTeN A Ha CIIbHYOITICIOBH MACIa, MTOTyYeHH TIPU
pasnuuaute pexumu Ha BTO. KucenunHocTTa ce nmpoMeHsl HE3HAYUTENIHO, a I[BETHOTO YHUCIIO
npu Macioro 6e3 BTO e Hali-Hucko. [[BeTHOTO YMCIIO Ha MACIIOTO KaKTO M ChABPKAHUETO Ha [3-
KapoTeH U XJopodui, mouoxkeHo Ha BTO ce yBennvasa mporopIioHaiHo Ha TIOBUIIABAHETO Ha
TeMIlepaTypara Ha TepMU4Ha 00paboTka Ha MIIMBOTO. KoniuecTBOTO Ha TOKO(EpOIHTE CE yBENH-
yaBa ¢ yBelIM4YBaHe Ha Temneparypara Ha BTO.

Tadoauna 2. X¥MAYHH OKa3aTeId Ha CIBHYOITISA0BO MACIo,
MOIYYEHO MpH pa3NudHu pexuMu Ha BTO

Kucenun- B- xap- Yiopo-
Toxogpeponu, nocm, % LJgemno uucno P P
Macno mome, Qun A,
mg/kg oneuHo8a no Jloeubono o o
KUcenuna Pp Pp
CypoBo mpeco- R-1,3
50 6e3 BTO 907,0 0,75 Y32 8,83 0,119
CypoBo CIIbH-
YOIJIeJ0BO Mac-
71O TIOTIYHEHO 934,7 0,72 R-L1 14,21 0,213
cJe]] IpecyBaHe Y -4,6
u BTO 115°C
(30 min)
CypoBo cibH-
YOIJIEI0BO Mac-
71O TIOIYHCHO 928,3 0,73 R-1,2 15,30 0,222
cleq mpecyBaHe Y -5,0
u BTO 125°C
(30 min)
3AKJIIOYEHUE

1.TIpu CpaBHUTEITHOTO M3CIEABaHE HA METO/A HA CTYJACHO MPECyBaHE W HA TPaIUIIMOHHUS
METOJI ¢ BiIaroToruiuHHa oopadotka (BTO) ce ycTaHOBH, Ye ChIBPKAHUETO HA MPOTCHH ¢ Haii-
BHCOKO B eKcrienepa cieq mpecysatne 6e3 BTO.

2. KucenmmHHOCTTa Ha MaciIoTO, ChIBPKAHUETO HA 3-KapTOTCH M Ha XJIOpO(II A ca o-HHC-
KH B MacJ0TO, MOJyYSHO Upe3 CTYACHUS METO/I Ha MPEeCyBaHe.

3. Ot m3cnenBanute pexxumu Ha BTO Haii-onTuManeH e To3u, POBEJCH MPH TeMIIeparypa
115 °C. B To3u ciyyaii (a) JOOMBBT Ha MAaclo ¢ Hail-BUCOK; (0) ChabpkaHHETO Ha TOKO(epou
€ Hali-BHCOKO.

BJIAT'OJAPHOCTH
C.C. JlxxunrmibaeB u3kasBa cBosta omarogapHoct Ha AO ,,I{eHTbp 3a MEKAYHAPOIHH MIPO-
rpamu’” MexayHapoaHa CTHIICHANS Ha Tipe3ueHTa Ha P Ka3axcran 3a ¢puHaHcoBaTa momor, 6e3
KOSITO HACTOSIIIIETO M3CieABaHe He OM MOTIIO Jia ce ochllecTBU. Toit Onarogapu chIo Taka U Ha
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yHHBepCI/ITeTa 0 XpaHUTEIHU TEXHOJIOTUHU TP. HJ'IOBI[I/IB, KBACTO CC MPOBCJC CBOSATA AByMECCUHA
Hay4Ha crieliajin3anusi.
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PA3SIIPEJAEJIEHUE HA ABTOBYCHUTE OTKA3U
I'eopru KomurtoB, Hukounaii Komuros
AY-Ilnosaus, YXT-Il1oBaus

DISTRIBUTION OF BUSES REFUSAL
Georgi Komitov, Nikolay Komitov

Abstract: In this paper are present distribution of buses refusal in explotation period. The
information from this refusal is need to exploitation company. She make the spare part shop and
organize the working group to repair and maintenance buses. To this need study refusals and
separate the defect elements or systems to city and intercity buses.

Keywords: transport, buses, distribution, refusal

B nHemHo BpeMe B aBTOOYCHHMSI TPAHCIIOPT CE HajlaraT HOBU IPaBWIIa, KOUTO MaKCHMAJIHO
Ja obe3onacsiT IMPUABMKBAHETO HAa IBTHULUTE MEXIYy JBE NeCTHHAUUH. KbM MaimuHuTe
M3BBPIIBALIA TE3U MPEBO3M — aBTOOYCHTE, c€ MpEAsBaT BCE MOBEYE M3UCKBAHUS, HE CaMO MO
OTHOLIIEHHE Ha Oe30IacHOCTTa Ha I'bTHUIMTE, HO U KbM OIlIa3BaHE Ha OKOJNHATa cpena. Tosa
HaJlara IpHjIaraHeTo Ha HOBH U CIIO)KHU CHCTEMH, KOUTO B U3BECTEH CMHUCHII OCKBIISIBAT CAMUTE
aBroOycu. Karo Bcsika MaliHa aBTOOYCHT ce Hyxk/Jiae 0T He0OXOIUMOTO TEXHUUECKO 00CITy KBaHe
Y PEMOHT 3a MOAIbpKaHe B U3MPAaBHOCT Ha TE3U cucTeMH. [IponyckaHeTo Ha fajieH MbTHUYECKH
IPEBO3 U NPECTOSAT IIOPaJH CKBIIOCTPYBAI PEMOHTH U 00CIIyKBaHe ca HellelechoOpasHu. 3a 1a
ce ch3ae HeoOXoauMara OpraHu3alys Ha CKIaJ0BOTO CTOIAHCTBO M HEOOXOAUMHUTE pabOTHU
TPYIT 32 HAaJeXKTHO ¥ OBbP30 OTCTpaHsBaHE Ha Bb3HUKHAIHUTE OTKa3M [ 1], TpsiOBa 1a ce onpenenu
W M3y4M XapaKTepa Ha TE3M OTKa3W W Ja Ce ONpelessT Hail-uecTo JedeKTHpamuTe Bb3JIU Ha
TPaJICKUTE ¥ U3BBHTPAJICKUTE aBTOOYCH.

HO,H IOHATHUECTO OTKa3 cjcaBa aa C€ pa361/1pa HaCTBIINIO CT)6I/ITI/IC, 3aKjIroyaBanio €€ B
HapyllaBaHC Ha pa6OTOCHOCO6HOCTTa Ha MallWuHHUTE. HO,H OTKa3s TpH6Ba Ja ce pa361/1pa HEC
CaMO I'bJIHO HapyllaBaHE Ha pa6OTOCHOCO6HOCTTa Ha MalyHara, a U BJIOIIaBaHC Ha HelHNTE
napamMeTpu 10 HUBO, IO-HUCKO OT YCTAHOBCHUTE I'paHULIUA [2]

Ilen na n3cneaBaHeTo

Ilenrta Ha HacTosIIaTa pa3paboTKa € Aa Ce OMPEACIAT U Pa3IpPeaessiT [0 CUCTEMH OTKa3HUTe
Ha IpaJICKU U MEXKIYTrpaJiCKi aBTo0ycH, 0e3 Jla ce OTYMTaT MapKara u Mojelia Ha aBro0yca.

OO0eKT Ha HU3CICABAHCTO

ObekT Ha HacrosmaTta pa3zpadorka ca 250 aBroOyca oT pasmmyam Mapkd. Ot Tax 96 ca
rpancku. Te ca npemqumao aBTOOycH oT Thma Mercedes 0405, Mercedes Citaro, MAN NL202,

MAN SU 313. UsBeHTpaackute aBToOycH ca mpeaumuo Setra 215, Setra 315, MAN RH414,
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Neoplan N2216, Neoplan N516, Mercedes Travego, Mercedes Intouro, Mercedes Tourismo,
Temsa Safari, Temsa Diamond. [IpoGerst Ha oTIENTHUTE aBTOOYCH € IOYTH HJICHTHYCH.

MeTo/MKa Ha U3CIIEABAHETO

[Ipes meprona Ha m3cnensanero 02.2009-01.2010 1. ce crOmpaT JaHHM 32 BCHYKH aBTOOyCH-
IpajCcKu M MEXAYTpajCKH, MOTYyYHIM OTKA3 [0 BpeMe eKcIuloaranusTa. [laHHuTe ce chOupar ot
PErHCThpa Ha aBTOCEPBH3a HA EKCINIOATHPAILOTO IpeanpusaThe. ExxeMecedHo ce paBy 0TYET, KaTo
Ce OIMCBA TOYHO €CTECTBOTO Ha TEXHUS OTKa3. JJaHHHTE Clie] IPUKIIIOYBaHe Ha eKCIIEPUMEHTA ca
00pabOoTeHN U TIPEICTABEHN HA CICABALINTE TPAPUKH.

ITpu obpaboTkara Ha pe3yiTaTUTe MapKarta M Mojena Ha aBroOyca He ca OTYeTeHH. 3a
HacTosiara pa3paboTka, MO-TOJsIM HHTEPEC MPEACTaBIsBA pa3rpaHMYaBaHETO Ha TPaJCKH
d MEKIAYrpajckd aBTOOyCH, MMopaau crenudukara Ha KOMIAHOBKATa WM M Pa3IHYHUTE
CKCIIOATAllMOHHU PEKUMU.

[TpoGera u3BbpIIEH OT aBTOOYCHUTE MO BpeME Ha EKCIIEPUMEHTa HE Ce OTYUTa, MOpaau
00CTOSITENICTBOTO, Y€ BCHYKHM aBTOOYCH NpEeMHHaBaT Ha OOCIy)KBaHe CJel OIpesieieH mpoOer.
3a TO1 mpobera e ¢pukcupan Ha 5000 km, a ciex 25000 km aBTOOycute npemunasar va TO?2.
[To Bpeme Ha 00CITY)KBaHETO BCUYKHM CUCTEMH M arperary Ha aBToOyca MoJyIeKar Ha KOHTPOJI U
€BEHTYaJIHO PEMOHTHO BB3/ICHCTBHE.

AHanu3 Ha pe3ynTaTure

3a menus mepuoA Ha eKCIIEpUMEHTa TPaJCKUTE aBToOycH ca noxydamwtn 1619 oTkasza, Kouto
ca rmoka3aHu Ha ¢ur. 1.
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Meceuu

OTkasmu, op.

@wr. 1. CymapeH Opoii OTKa3u Ha TPAIICKU aBTOOYCH

Haii-ronsam nuk Ha oTKa3uTe € mpe3 Mecen fonu 167, cinenBaH OT Mecel] HoeMBpH 166.
3abesi3Ba ce TeHACHIMS KbM ITOBHIIIABaHE HA OTKA3UTE B HAYAJIOTO HA JIETHUS M B HAYaJIOTO HA
S3UMHUS TICPUOJ, KOraTo aBTO6yCI/ITe CC IIOATOTBAT 3a pa60Ta IIpU BUCOKHU, PECICKTUBHO HUCKHU
TeMIIePaTypH.

215



300
218
o0 198 176 175 208 218 1gg

188
132 132 158 431 165
AN I 1l ]
0
02.2009r.  05.2009r.  08.2009r.  11.2009 r.
Meceuu

o

Ortkasu, 6p.

@wr. 2. CymapeH Opoii OTKa3u Ha MEXIYTPACKH aBTOOYCH

Mesxayrpaackure aBToOycH 3a IeNus epro Ha eKCIiepruMeHTa ca nmokaszanu 2079 orkasa,
MOKa3aHu Ha (ur.2.

Haii-roeMusT Nk Ha OTKa3| IPU MEXIYTPaJCKUTE aBTOOYCH ce HaOII01aBa OTHOBO B MECET]
HOEMBPH, NIPH CTAapTHPAHETO Ha 3UMHHUS mepuoA. IIpu Te3u aBToOycH JIETHUS MAaKCHMYM € T10-
ci1abo u3pas3eH, HO NPaBH BIIEUATIIEHHE rojieMusl Opoii oTkasm mpe3 mecel ¢peBpyapu. BepostHo
TOBA C€ JIBJDKU Ha OTKAa3MTE Ha OTAEIHUTE CUCTEMH IPH paboTa NpH HUCKU TEMIIepaTypH.

Tonsimara pasnuka B OpOST HA OTKa3UTe MEXAY IPAJCKH U MEXKIYrpajicKu aBToOyCcH ce
JIBJKH Ha MO-TOJIEMUSIT Opoii MeXayrpaacku aBTodycu 154, cpenry 96 rpaacku aBrodyca.

Ha ¢ur. 3 u ¢ur. 4 ¢ mokazaHo pasnpeeICHHETO Ha OTKa3UTe M0 OTACIHUTE cucTemu. Haii-
MHOTO OTKa3M 3a IEeJHs MEepHOJ Ha eKCIEpPUMEHTa € MOKa3ajla eleKTprueckara cuctema. Ilpu
TpaZCKUTe aBTOOYCH OTKa3WTE Ha Ta3W cucTema ca 387, a mpu Mexayrpaiackute aBrodycu 430.
BeposiTHO roeMusT Opoif OTKa3W Ha Ta3W CHCTEMa Ce IB/DKHA Ha HEHHOTO eCTeCTBO Ha paboTa.
Ts ©Ma KaKTO M3MBIHUTEIHHU (QYHKIMH (OCBETIIEHHE, CHTHAIN3ALMA U JIP.), Taka 1 KOHTPOJIHU U
YIpaBJIeHCKHU (DYHKIMH U € B HETIPEKbCHATA Bpb3Ka C BCHYKU CHCTEMH Ha aBToOyca (ynpasieHue
Ha J[BI, ynpaBneHue Ha npenaBatesiHa KyTHsl, yIpaBJieHHe Ha BpaTy U JIp.).

@ OBr
B MpenaBatenta KyTus
O CbeauHuten

O CrvpayHa cctema

MW KopMWiHa cucTema

@ En. cuctema

B Bb3ayuwHa cuctema
) O MpeaeH MocT

W 3ageH mocT

| CarnoH

O Bpatn

O OxnagurenHa cuctema
m OtonnurenHa cuctema

Owr. 3. PasmpeencHue Ha OTKa3HUTE P TPAJICKH aBTOOYCH

Bropara mo pex ¢ Hail-MHOTO OTKa3W € BB3IyIIHATA CHCTeMa Ha aBToOyca. bposT oTkasm
TpH TpanckuTe aBToOycu e 249, a mpu mexayrpanckute € 306. KeM Taszu cucrema ce mpesBaBsT
BUCOKH H3HCKBaHMSA, OTHOCHO HeWHara O€30TKa3HOCT, 3all0TO TS € IUPEKTHO CBBbp3aHa C
Oe3omacTHOCTTa Ha aBTOOyca (CriMpavyHaTa cucTeMa Ha aBTOOYCHTE € ITHEBMAaTHYHA).
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= OB
W lMpenaBarenHa KyTus
O CweguHuTen

O CnupayHa cuctema
B KopmurnHa cuctema
@ En. cuctema

IA B Bb3gylwHa cuctema
O MpeneH mocT
W 3a7eH mocT
W CanoH
O Bpatun

O OxnagutenHa cuctema
B OtonnurenHa cuctema

@wur. 4. PasnpezienicHre Ha OTKa3UTE MPH MEXKIYTPAJICKH aBTOOYCH

K®sM Ta3um cucrema chpIio ce npeadaBsaBaT YIIPABJICHCKH (1)yHKLlI/II/I (crmpaqHa CHUCTEMaA,
YHOpaBJICHUC HA BPATH, YIIPABICHNUE HAa CbCAUHUTECII, YIIPABJICHUC HA IpEAaBaTejiHa KyTHUA U I[p)

[To-HaraThK OTKa3WTE IPH OTHCIHHUTE CHCTEMH 3a TPAJCKH M MEXIYTPaIKH aBTOOYCH ce
pasrpaHuyaBar 3HaduTeNHO. [Ipy rpagckuTe aBTOOYyCH TPETH 1Mo Opoi Ha OTKA3WTe ca BPaTUTE
¢ 201 orkaza (mopaam mpeKOMEpHaTa WM yrmorpeda), a MPH MEXAYTPAICKUTE € ABHTaTeNls C
BBTPEIIHO TopeHe-260 oTkaza.

CrnenBar oTkas3u 3a rpajcku aBrodycu JIBI ¢ 198 orkasa u criupauna cucrema ¢ 186 oTkas
MIPU MEXKYTPaJICKUTE aBTOOYCH.

[TpaBu BrieuaTsieHue, 4Ye Hali-MHOT'O OTKA3H JlaBa eJIeKTpUUecKara CHCTeMa Ha aBTodyca, Karo
Hali- BEpOSITHO TOBA Ca Pa3IMYHUTE NaTYULY WINA U3IIBIHUTEIHU €IEMEHTH. Upes TIX OTACIHUTE
yIpaBisiBallld yCTPOMCTBAa ToJyyaBaT MH(MOPMapLUsl WM W3MpaliarT yIpapisBalld CUTHAIM.
OTka3a Te3W AATYUIM W M3IBIHUTENIHU 3BEHAa BOAM OO0 OTKa3 Ha eJeKTpUYeckara CHCTeMa
Karo 15710, a TOBA JaBa OTPaXKCHUE U HAa CUCTEMUTE, KOUTO Ca B HENPEKbCHATAa KOMYHUKALUsS C
€JIEKTPUYECKAaTa CUCTEMATA, KaTO Bb3/yIlIHA CUCTEMA, JBUTATENIS C BBTPEIIHO T'OPEHE BPaTU U JIp.

U3Bonu:

Ot HampaBeHWTE HAOMIONCHMSA, 0OpabOTKa Ha ONMWUTHHWTE NAHHW M aHAIW3 MOTaT Ja ce
HAIIPaBAT CICIHUTE U3BOIHU:

1. BpOHT Ha OTKA3UTE ¢ HAal-TOJIsIM B HAYQTHUTE TNEPUOaU Ha JICTHUA U SUMHUSA CC30H.

2. Haii-roasiM e OposiT Ha OTKa3WTEe Ha EJIEKTpUYEcKara CHCTeMa, KaTo CyMapHUSAT Opoi
OTKa3d Ha IPAJCKH U MEeXAYTpajcKu aprooycu e 817.

3. Tonemusar 6p0ﬁ OTKa31 Ha CJICKTpHUYCCKaTa CUCTEMaA OKa3Ba BJIIMAHNUC BbPXY CUCTEMUTE,
KOHUTO Ca B KOMYHUKAIUA C HEs.

JIuteparypa:

[1] Cranes, JI. I. Opranu3anus Ha peMOHTa Ha BEpIXKHU M KojecHH MamuaH, 116 Ha TV,
IInosaus, 2000.

[2] Cranes, JI. I. TexHomnoruss Ha peMOHTa Ha BEpWXHU U KojiecHH MamuHu, I1b Ha TV,
IInoaus, 2000.
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ONPEAEJISAHE HA CEH30PHUM U HAKOU ®U3NYHU
XAPAKTEPUCTUKHU HA BJIAT C TOIIMHAMBYP.

[IBeromup Xpucrtos Kupsikos
VYHUBEpCUTET IO XPaHUTENIHU TeXHOJIOTUH Ip. IlnoBnus
Becenuna BennukoBa Tep3uena

yHI/IBepCI/ITeT 10 XPAHUTCIIHU TCXHOJIOTHH I'P. HJ'IOB)II/IB

Pe3tome: IIpoBeneHO € CEH30pPHO OLIEHSBaHE MO METOJla Ha JECKPUIITUBHUS KOJIUYECTBEH
CEH30peH aHaJIM3 Ha MaHIUILIIAHOB OJIaT ChC 3axap MPUTOTBEH C WK 0e3 [o0aBsHe Ha OpaiiHo
ot tonnaMadyp (Helianthus tuberosus L.). Chopmupana e xomucus ot 10 00y4eHU OLEHUTEIH.
dopmynupaHu ca ToKazarenuTe (XapakTepUCTUKUTE) U ca MOCTaBeHU OleHKH oT 0 1o 9 B
3aBHCHMOCT OT HMHTEH3MTETa Ha OLICHsABaHUWs mokaszarei. Llenta Ha wu3ciensaHeTo e jaa ce
CBIIOCTABAT M3IENUITA C PA3IMYHO ChIbP)KAHUE Ha OpalrHo OT TOMMHAMOyp, Ja Ce OTKPUST
TCHACHIUUTE IPpU U3MCHCHHUE Ha HAKOU CCH30PHHU U (I)I/I?)I/I‘IHI/I TmoKa3arejiui 1 C€ OIPCACIIAT
Koe(DUIMEHTUTE Ha KOpeNalys MeXIy TsX.

YBon

Oco0eHOCTHUTE HA XUMHUYHUS ChCTAB HA TOMTMHAMOYpA /3HAYUTEIHO ChbPIKAHNE HA UHYIUH
Y MPUCHCTBHE HAa OOraT KOMIUIEKC BUTAMUHH U MUHEPAJIHHU BELIECTBA/ IO MOCTABST B KAYECTBOTO
CH Ha CYpOBHHA 3a TOJly4aBaHE Ha IMIMPOK CHEKThP MPOAYKTH C JEYeOHO U MPOPHIAKTHIHO
npefHa3HaueHne. MHTepec NpPEIM3BUKBA HAJIMYMETO HA TEKTHMHOBU BEIIECTBA, KaIUd W
CHOCOOHOCTTA HAa TOMMHAMOypa Ja He MpHeMa PaJHOaKTUBHHS CTPOHIHIA U COJUTE HA TEXKKH
MeTaiu [9].

CeH30pHOTO OIleHsABaHE € OmiIo JAepuHUpaHO KaTO HaydeH METOI, KOWTO ce M3ITON3Ba
3a Ja IOopak/a, U3MepBa, aHaJIU3Upa M UHTEPIPETHPA TE3H PEaKUUH KbM MPOIYKTUTE, KOUTO C€
BB3IpHEMAT Upe3 CeTUBaTa: 3peHne, 000HIHIE, TOKOCBaHe, BKyC U ciryx [8]. Tasu nepunauims e
Omta mpuera u ogoOpeHa OT KOMUCHHTE IO CEH30PHO OILICHSIBaHE Ha PasziIHYHU MPOo(hecHOHaTHH
opranmzaiu kato WHcTHTyTa Ha XpanutenHute TexHono3u (Institute of food technologists)
1 AMEpHKaHCKOTO JpPY>KeCTBO 3a M3NMUTBaHE W MaTepuanu (American society for Testing and
Materials) [5].

JIeCKpUNITUBHUAT CEH30pPEH TECT € Cpell Hali- yChbBBPIIEHCTBAHUTE WHCTPYMEHTH 3a
(pasrpaHuuaBaHe) W ONHMCAHWE, KAKTO HA KAaYECTBEHM TaKa M Ha KOJIMYECTBEHH CEHO3PHH
KOMITIOHCHTH Ha OIIPEACIICH MPOAYKT OT 06yt1eHa KOMHCHUA OT OUCHUTCIIN. KauecTBeHUAT acmexT
Ha JaJIeH0 M3ZeJIUE BKIIIOYBA NONOpaHM OT KOMUCHATa OT OOyYeHM OLCHUTENH IIOKa3aTelH
(XapaKTepHCTHKH), KOUTO C€ N3MepBaT KOJIMYECTBEHO C IIeJI 1a Ce YISCHU OIMCaHUETO UM [6].
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KOpeJ'IaTI/IBHI/ITe 3aBUCUMOCTU MEIKIY OTACITHUTEC MOKA3aTC/IN Ha U3ACIIUATA Ca U3CJICABAHU U
OT ApYyru aBTOpU [7], KOHMTO JaBaT Bb3MOXKXHOCT Jia C€ aHaJIu3upar no—ao6pe TCHACHIUUTEC MCIKIY
IIOKa3aTCIuTe.

Metoau u MaTepuaIu:

OOeKT Ha CEH30PHO OIlleHsABaHE € TMAHIWIINAHOB OJaT ChC 3axap MPHUTOTBEH C WIIH
6e3 moOaBsHe Ha Opammo ot tommHMalyp (Helianthus tuberosus L.). 3a mpurorssHeTo
Ha MaHIUIIITAHOBUTE OlaTOBE C€ HW3MOJ3BAaT MHPOAYKTH OTTOBapsIlyd Ha TEXHOJIOTHYHATA
JOKYMEHTAIsI 1 HOPMAaTUBHUTE JTOKYMEHTH: OpamrHo 0s50 meHngHo tum 500, sifima- Kokomm,
0s7a kpucTaHa 3axap. 3a oboraTsBaHe Ha Onara e 100aBeHO OpamIHoO OT TOMMHAMOYP 3aKyIeHO
OT ThProBCKaTa Mpexa mpousseaeHo ot ,,CiapaueB wion AL rp. [Tnosaus.

[NanauImaHoBUAT O1aT € MPUTOTBEH MO KJIAaCHUYECKa PEIenTypa U € 000rareH ¢ OpariHo
oT TonuHamMoOyp [1].

Bpamisoro or TomuHMabyp ce Biara Karo MPOIEHT OT Macara Ha OsJIOTO MIIEHUYHO
OpairHo. ToecT YacT OT OSIOTO MIIEHUYHO OPAITHO € 3aMECTEHO ¢ OPaNTHO OT TOMUHMAOYP.

TectoTo ce pasmpenens B XpoM- HUKEJIOBH Ioiu ¢ pazmepu (d=8,5 m h=5,5cm) u ce
M3IMYa B €JIEKTpOIeKapHa KaMepa ¢ IPUHYAUTETHO JBIDKCHUE Ha Bb3AyXa (KOHBEKIH) 3a BpeMe
30 muH mpu Temnepatypa 190°C. BbB Besika mona ce cinara mo 100 rp. Tecro.

OOeKT Ha CEH30pHO OILICHSBAaHE 4Ype3 JCCKPUNTHBEH KONMYCCTBEH CEH30PCH aHAIU3 ¢
MAHJWIIITAaHOB ONaT ChC 3axap MPHUTOTBEH ¢ Wi Oe3 mobaBsHe HAa OpamIHO OT TOMUHMAOYp
(Helianthus tuberosus L.). Cdopmupana e komucus ot 10 o0ydenn onenurenn. opMmynupanu
ca TNoka3zaTeiuTe (XapaKTepUCTHUKHTE) M ca MOCTaBeHH OLEHKH oT 0 10 9 B 3aBUCHMOCT OT
WHTCH3UTETA Ha OLCHABAHMS TIOKa3aTel (XapakTepucTuka). [2, 3, 4].

ITo crammapTHH MeTomM ca ONIpenelneHH (U3MYHM TOKa3aTelId Ha U3IENHATa:
OTHOCHTEIIEH 00eM, myruBocT (0011 0bem Ha opute), HabbOBaeMocCT; 3a KoHTpoa, 20%, 30%
n 40% nobaseHo OpamrHo oT TonmrHaMOyp (OpaImHOTO OT TOMMHAMOYp 3aMecTBa 4acT OT OsI0TO
MIIICHUYHO OPAIITHO).

I'padukute u cTarucTHyeckara 0OpadoTKa (ompeneisHe Ha KOeQHIIMEHT Ha Kopesanus) ca
HanpaseHu ¢ nomornra Ha codryep MS Office Excel 2003 3a MS Windows.

Pesynrarn n ob6cbxaane:

Cen3zopHusT npodui1 HA IAHTUIINAHOBH OJaTOBE CHC 3axap IPHTOTBEHH ¢ U 0e3
OpairHo OT TonMHaMOyp TOKa3Ba CJICAHHUTE SCHO 3a0elexuMu TeHaeHImHu. [Ipm nobassHe
Ha OpamrHo oT TomMHaMOyp M NpH HapacTBaHE Ha HeroBara KoHumeHTpanus oT 20% Ha 30% wu
40% (dur. 1) HapacTBa oLeHKATa 3a: KasB LBIT HA TOBBPXHOCTTA, OPHO3HOCT (TOJIEMHHA Ha
NOpUTE), POHJIMBOCT Ha CpelMHATa, MEKOTa Ha cpeauHaTta. ChINO Taka caMo IPH U3EIHATA C
nobaBeHO OpamrHo oT TonmuHaMOyp (¢ur. 2) ¢ yBennyaBaHe Ha KOHIICHTPALUATA My CE YBeIHdaBa
U OLICHKAaTa 3a: CHB LIBAT Ha cpeiuHara (paspe3) U CTpaHW4YeH MHUPUC (MHPHC Ha TOMUHAMOYP).
OOGpaTHONIPOIIOPLMOHATHA TEHICHIMS Ha HAMaJIsiBaHE Ha OLICHKATa PH 100AaBsHE M YBEINYaBaHE
Ha KOHIICHTpaLUATa Ha OpaIrHOTO OT TOmMHAMOYyp (dur. 1) e scHO 3abenexnMa Ipu CICIHUTE
NOKa3aTelu: crieu(pruieH MUPHC Ha M3IIeYeH MaHAXIIIAaH (MEPUCHT Ha OpaniHo TomuHaMOyp HEe
ce oIpereNsl KaTo XapaKTepeH 3a TPAJAULHUOHHHUS W3NCUYCH NaHANIIIAH OT OLCHUTEIINTE), CIAIbK
BKyC (IPUBKYCBHT Ha OpaIlHO OT TOIMHaMOyp MAacKHpa CIIaIKus BKYC OT 3axapTa), IpHATCH
CIEIBKYC (Ta3H TSHACHLYS BEPOSITHO CHIIO C IBDKH Ha CBOWCTBOTO Ha OPalIHOTO OT TOMHHAMOYP
Jla MacKHpa BKyca Ha 3axapta). [lo manHuTe oT dur. 1 u ¢pur. 2 Moxe 1a ce Kaxe, 4e Hai- OJIM3KU
CCH30pHH MOKa3aTeJIu JI0 TI0Ka3aTelTe Ha KOHTpoJara nMa usnenuero ¢ 20% nobaseHo OpaiHo
ot tonmuHaMOyp. Tolt mMa Hali- HUCKH OIeHKH ((ur 2) 3a: KadsB IBIAT Ha MOBBPXHOCTTA, CHB
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BT Ha cpenuHara (paspes), MOphO3HOCT (TOJIEMHHA Ha MOPHTE), POHIMBOCT HA CpeluHaTa U
MEKOTa Ha CpeIMHATA B CPaBHEHUE ¢ u3genusaTa ¢ 1o6asenu 30% u 40% OpalrHo OT TOMUHAMOYP.
Br3npuema ce kato uzgenue ¢ Hall- OMU3bK O aBTEHTUYHUS crienn(UUeH MUPUC HA M3IIeYeH
MaHJWIINAH 1 eJHOBPEMEHHO C TOBa MMa Hali- HUCKa OIEHKa 3a CTpaHW4YeH MUpUC (MHUpHC Ha
TonuHamMOyp). CiTaKuAT BKyC Ce ycellla B Hai- royisiMa cTeleH B cpaBHeHHeE ¢ naaenusta ¢ 30% u
40% nobaseHo OpamrHo OT TonuHaMOyp ((ur. 2), a Ha TOBa BEPOSTHO C€ IBJDKU U Hall- BUCOKaTa
OLICHKA 32 MPHATEH CIIEIBKYC.

CeH3opeH npodun Ha NaHAUIINaHOBK GnaToBe CLC 3axap
npuroTeeHu c u 6e3 6palwHo oT TonuHambyp. dur. 1

KadhsiB UBAT Ha NoBBbPXHOCTTa
o1
5
7
Mopbo3HOCT (ronemuHa Ha
nopwre)

MpvsiTeH criedskyc

s \
K S
Craabk BKYC \/‘/‘/‘\"\/k . . ~~ PoHmBOCT Ha cpeavHaTa

CneuundurieH Mupyc Ha

MekoTa Ha cpeauHata
wnsneyeH naHguwnaH

— = —- KoHTpona
20% TonuH
30% TonuH
40% TonuH

CeH3opeH npodun Ha NaHAULWNaHOBK 6naToBe CbC 3axap
npuroTeeHu ¢ GpalHo oT TonuHambyp. dur. 2

KadhsiB uBAT Ha noBBbPXHOCTTa
9

CvB UBAT Ha cpeauHaTa
(paspes)

MpwsiTeH creaskyc

i Mopbo3sHoCT (ronemuHa Ha

Cragbk BKYC nopure)

PTPaHMIEH MUYC (MVpUC Ha ~ PoHrvBocT Ha cpeauHaTa
TonnMHambyp)
CneuudurieH M1puc Ha

MekoTa Ha cpeavHaTa
u3neyeH nasguunaH

—==-20% TONMNH
30% TonuH

40% TonuH
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Du3NYHUTE MOKA3ATEN Ha TAHTUIITTIAHOBY OJ1aTOBE ChC 3aXap MPUTOTBEHH C U 6e3 OpalHo
OT TOMHaMOyp TOKa3BaT CIEIHUTE SICHO 3a0enexxuMu TenaeHun. [Ipu nobassne Ha 6pamHo oT
TOHI/IHaM6yp M C YBCJIMYaBaHC Ha HEroBaTra KOHLCTpalWsd HaMalisiBa: OTHOCHUTCIIHUAT o0eM Ha
U3eNNATA, TAXHATA UIYILTMBOCT (001 0o0eM Ha mopute) u HaObOBaemocT. Karo usnenue ¢ Haid-
OTM3KH (DHU3UYHU TTOKA3ATEIIH 10 [TOKa3aTeJIMTe Ha KOHTpoJara ce onpeaens Toea ¢ 20% OpaiiHo
ot TonnHaMmOyp. [Ipu Hero ca Haii- BUCOKH CTOWHOCTHTE 3a: OTHOCHTEINIEH 00eM, IIYITUBOCT (0011
obeM Ha nopuTe) U HabsOBaeMocT cripsiMo u3aenusata ¢ 30% u 40% tonuHamOyp. MimMa majko mo-
HUCKH CTOMHOCTH 32 CBIIUTE MIOKA3aTelld B CPaBHEHUE C KOHTpOJIaTa.

20% 30% 40%
DU3HYHH MOKA3ATEIH: KOHTpoJIa
TONMH TONMH TONWH
nryrmBoct (001 o6em Ha mopure), % 64,02 56,08 55,56 54,50
HabwpOBaemocT, % 313,72 275,03 239,76 228,61
OTHOCHUTENIEH 06eM, cm’/g 2,95 2,51 2,43 2,05

OmnpenesieH e KoedHIHMEHT HAa KopeJalMsi MeXIy CbOTBETCTBALIM CH II0Ka3aTelIH
oIpeJe]IeHH 10 MEeTO/Ia Ha IECKPUIITUBHUS CEH30peH aHanu3. [IBOMKUTE IIOKa3aTell ca CIeAHNUTE:
MEKOTa Ha cpeauHara- crenuduueH mupuc Ha usnedeH mnasaummnan (-0,9402), mexora Ha
cpenuHaTa- CTpaHu4eH Mupuc (Mupuc Ha TonuHamOyp) (0,8953), Mexora Ha cpeanHara- ciaabK
Bkyc (-0,9826). Y npu TpuTe JBOMKH CEH30PHU MTOKA3aTeIH KOS(DUINEHTHT Ha KOpealus € OJIn3bK
JI0 €qMHUIIA WM MUHYC €IMHHLIA, KOETO ITOTBbPIK/IaBa Bpb3KaTa Mex 1y nokasarenute. Cbc 3HaK
MHHYC C€ 03HauaBaT 0OpaTHONPONOPIMOHAIHUTE TEHICHIIUY KaTO HallpIMep KOJIKOTO II0BEYE Ce
yBeJIMYaBa MEKOTaTa Ha CpeIMHAaTa TOJIKOBA II0BeYe HaMaJlsiBa CIIEU(PHUIHUSAT MUPHC Ha H3IICUCH
MAHAUIIIAH IPU U3feNuaTa ¢ Jo06aBeHo OpaniHo oT TonuHaMOyp. ChC 3HAK ILIIOC ce O3HaYaBaT
[IPaBOIPOIIOPLMOHAIIHUTE TeHJIeHIMH. Hail- OMu3bK 10 MHHYC eIUHMIA € KOE(QHUIUEHTHT Ha
KOpeJNalys Ipu JIBOMKaTa MEKOTa Ha CpeAauHara- ciaabk Bkyc (-0,9826), koeTto moka3Ba Haii-
BHCOKO HUBO Ha ChOTBETCTBHE.

Ioxka3aresn: KoedunueHnr Ha kopeaauus

Mekorta Ha cpeanHara- CrenuduieH MUpHC

-0,9402
Ha U3IICYCH MaHJHIINaH
Mexkora Ha cpenuHara- CTpaHHYEeH MUPHC

0,8953
(MupuC Ha TOTHHAMOYP
Mexota Ha cpenuaaTa- ClaaapK BKyC -0,9826

N3Bon: aHanW3bT HA JAHHUTE OT JCCKPUIITHBHHS CCH30PCH aHAIN3 U OT (DU3UIHUTE
U3CICBaHKUS BBPXY IAHIMIIIAHOBH OJIaTOBE ChC 3axap NPUTOTBEHW C W 0Oe3 OpamHo OT
TONMHAMOYp TOKa3Bart, 4e Onarta ¢ Hail- OIM3KM [MOKa3aTelH JI0 MOKa3aTelnTe Ha KOHTpoJsara €
To3u ¢ 20% mob6aBeHO OpaIIHO OT TOMHHAMOYP.
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YCTOMYUBOCT HA BAKYYM BYTOH HA KAITAYKH TWIST OFF
TWIST OFF CAPS SAFETY BUTTON STABILITY
Hocud Mynes / Yosif Munev
YHuBepcuTeT N0 XpaHUTEJIHH TeXHooruu - [liioBaus

Pe3tome. Teopemuuno u excnepumenmanno e u3cie08aHd yCmouuugocmma Ha 6aKyym
oymoHn Ha twist off kanauka. Onpedenena e KpUMUYHAMA CUIA, NPU KOAMO Ce aKMueupa 6axyym
oymona u npedernama Oepopmayus, cied KOAMO CbCHMOSHUEMO HA CMPYKmypama cmasa
Heycmotiyueo. OnpedeneHa e 3a8UCUMOCIIMA HA KPUMUYHAMA CULd OM 2e0Mempusma Ha
Kanaukama.

Abstract. The stability of a safety button on a twist off cap is studied theoretically and
experimentally. The critical load which activates the safety button and the corresponding buckling
displacement when the structure becomes unstable are determined. The critical load dependence
upon the cap geometry is determined.

1. BobBenenne. CrTepwin3upaHeTO Ha XpaHM € OCHOBEH METOJA 3a KOHCEpBHpAaHe.
CohluecTBEHO 3HAUCHHE 3a 3ala3BaHE HA CTEPUIIHOCTTA HAa XpaHaTa MMa XCPMETHYHOCTTA Ha
omakoBKkaTa. Cieq TepMIIHa 00pabOTKa Ha XpaHa B CTHKJICH OypKaH 3aTBOPEH C BUHTOBA Kaladka
(tum twist off), B omakoBkaTa BB3HMKBA BakyyM. CTOMHOCTTa Ha Bakyyma 3aBHCH OT o0eMa Ha
ra3oBara KaMmepa u e B rpauim Mexxay 34 kPa u 68 kPa [1]. C nen ocurypsiBaHe Ha 6€30acCHOCT
Ha XpaHWTE W JIECHA IPOBEPKa 3a HAJIMYME/OTCHCTBHE HAa BaKyyM B OIAKOBKaTa, 0e3 1a e
Heo0XO0AMMO pa3pylliaBalio Bb3AeiicTBHE, B XpaHUTEIHATA IPOMHIIIIEHOCT ce Hanara yrnorpedara
Ha BHHTOBH Kallaukd C BakyyM OyToH. Bakyym OyTOHBT IIpeAcTaBisiBa XapakTepeH mpodmi Ha
Kalaukara, OCUrypsBall JecHa JedopManust Ha KamaykaTa NpH akcHalHO HatoBapsaHe (¢wur.l).
JledopmarionHy M3ceaBaHus 9pe3 KOMITIOTBPHA CHMYJIAIMsA ca TpeicTaBeHH B [4]. Jlumcsa
EKCIIEPHMEHTAIIHO MOTBBP)KAABAHE HA PE3YJITATUTE.

Ocnosna yen Ha u3cnedsanemo € Ia C€ ONPEAENIH o=
3aBHCHMOCTTa MEXy CHJIOBOTO BB3JICHCTBHE BBpPXY Kallaukara
TIPOBHCBAHETO M, TPaHWIATa HA yCTOHYMBOCT (KPUTHYHA CHJIA U +°
KpHUTHYHA AedopManys), KOUTO Jla Ce MOJI3BAT IIPH OIIPEACITHE Ha -
MHHHMAJIHATa CTEIEH Ha BaKyyM, akTHBHUpaI] BakyyM OyTona. Ille
ce ThPCH AHAINTHYEH M3pa3 Ha 3aBUCHMOCTTA Ha KPUTHYHATA
CHJIa OT TEOMETPUYHHTE NIapaMETPH Ha Kalaukara.

2. TeopernmueH Mmogei. llenTa Ha MoJenMpaHETO HE € HU3BEXKIAHE HA CIOXKECH H
MaKCHMAJIHO TOYEH MOJEN Ha mpoliema, a upe3 IpHOIIDKeHNS U TOIMyCKAaHMS - TIOCTUTAHETO Ha
ONpPOCTEH  MOJEN,  MpPEABIDKAANl  CHIOBO-AE(OPMAIMOHHO  IOBEACHHE  OIM3KO 7O
eKCIIEPUMEHTAITHUTE PE3yITaTH.

OCHOBHUTE JIOMYCKaHUS U ONPOCTSBAHMS IIPH M3BEKIaHE HA MOJIETIa ca:

- npedopmaiuuTe B paJualiHO HAaNPaBIEHHE ca eNaCTHYHH 1 MaJIKH;
- MaTepuasbT Ha KaradkaTa € XOMOTeHEH U H30TPOIICH;
- IpH aKcuaJeH HATUCK OCHOBHATa KOpaBMHA Ha CTPYKTypara ce€ JBJDKM HAa HOPMAITHHUTE

YCHIINSA B pafiiaJTHO HATIpaBJICHHE, a OI'bBAI[ITE MOMEHTH ce IIpeHeOpernar;

Due.l. Cxema na surnmosa
Kanayka
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- BuHTOBara 4act (Oopna) Ha Kamadkata ce jaeopMupa NPEHEOPEeKMMO MAJKO IpH
aKCHAJTHO BB3JIEWCTBHE BBHPXY ABHOTO Ha KallaykaTa M MOXeE Ja ce pas3Iiiexzaa Karo
U/IealTHO TBBP/A;

- TOAHAIATAHETO Ce pelylupa 10 CHUja, MPHIOKEHA B IIEHThpa Ha KalmaykaTa U HOpMayHa
Ha TUIOCKOCTTA Ha Kallaykara.

Crnen npueMaHe Ha T€3U AOIMYCKaHMS U IMPEABU] OCECUMETPUYHOCTTA HA 337adara, MOXe
Jla ce pasriega paBHOBECHETO CaMO HAa €IHO NPOW3BOJHO LEHTPAITHO CEUYCHHWE M BAKyyM
OyTOHa Jla ce MpeJCTaBM KaTo JIBa CTABHO CBBbP3aHU INPbTa, HATOBAPEHH ChC CHIIA, CHITIACHO
¢ur.2.

Pasrnexxnga ce  mpomeca  Ha  akcHaiHa
nedopmaiis Ha Kamaykatra B NPOHM3BOJIEH MOMEHT,
KOraTo JIMHEifHaTa KoopauHarta Ha T.O (IeHThpa Ha
Karnaykara) e z (z=0 npu HenehopMUpaHa Karaydka),
a sreaoBata - @, (@, =@,0pu HenedopMuUpaHa

Que.2. Teopemuuen mooden Ha
6axyym 6ymo

KanaqKa). Hagannara JABJDKMHA Ha MOJCITHUA TIPBT €
lo, =1l =(D/2)/cosg,, a cneq nedpopmanusra -
loy, =1z =(D/2)/cose, .

AbcomortHara pedopmanust e Al =(D/2)-(1/cosp, —1/cos¢,), a OTHOCUTENHATA €
e=Al/(D/2)/cos@, =(cos@, —cos@,)/cosq, .

BbTpemHOTO  HATUCKOBO/OBHOBO ~ YCHJIME C€  OIpelens OT  3aBHCHMOCTTA!

N. =80, =S Es=S_E(cosg,—cos@,)/cosq, .

JIunero Ha CEYCHHETO HAa MOJENHUS IPBT S, ce OCPEIHsBA IO IUIATa My JBDKUHA

chIacHO (ur.3, KbAETO € IOCOYeHO TpaHCpopMupaHe Ha ¢opmaTa Ha IIpbTa OT
MOJYOKPBKHOCT KBbM MpPaBOBI'BIHA (C TMOCTOSHHO cedeHue). Taka eAMHUAT pa3sMmep Ha
CeyeHueTo e JebennHara d , a qpyrusaT (IMUpoYrHATa) ce ocpenHsBa aa 6pae 7D/ 4.

Ipu nedopMupaHe Ha CEYCHUETO CE OTUMTA MPOMSHATA HA JIUIETO MY, KATO MOXE Ja ce
npeHedpertse NpoU3BEACHUETO Ha KBAAPAaTUTe HA MAJIKUTE BeIUuuHu (1 - &%)

S, =%'(l+€,)-5-(l+€,):%'5'(1_/1'5)2 , WA S, z(l_zﬂg)'%'&

CrpykTypara € CTaTH4HO OMNpEAEIMMa U BBHIIHATA CHJIa MOXE Ja Ce H3pasd 4pe3
BBTPEIIHUTE YCIIUS KaTo ce pas3riena papaosecueto Ha 7.0 (dur.4) :
0

/|
N

-\‘“-_
Q@ue.3 . Tpancgopmayus na popmama Que.4. Cxema na cunume u yCunuama
Ha MOOENHUs NPbMm 6 Yenmuvpa Ha Kkanayxama (e 6 mawao)
F=-2N_-sing_,

COS @, —COS @, COS @, —COS @,

1
Cos @, COs @,

D .
Flg.)=""0E| 2 sing,

[IpakTHyeckun mo-ynoOHO € cuiata Ja ce u3pasu 4pe3 JiMHelHaTa nedopmarus
(axcuaJHOTO IPOBHCBaHE) z , a HE upe3 brioBara @, (¢ur.2). 'eomeTpuuHaTa 3aBUCUMOCT

Mexayzu @, e z=(D/2)tgp,—(D/2)tgp, .
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ITpn BUHTOBH Kamayku, B 3aBUCHMOCT OT TOJIEMHUHATA UM, @, = 1,0°—0,5° u mMoxe na ce
npueme, ue tgp =@ . Torasa: ¢, =H/(D/2) u 9. =(H—-2)/(D/2).
Cunara F, KOSITO NPUYMHSABA akcHaiHarta Aedopmarus (IPOBHCBaHE) z , c€ OMpEACs

110 3aBUCUMOCTTA.
(21{] (2(1{ )j (211) (2(}1 )j
COS| — |—COS COS| — |—CO0S N
D D D D ) [ 2(H -2)
2u- -1/ -sin .

cos (2(}1 )) cos (2(11 )j D
D D

AKO ce TpefcTaBu cuiaTa KaTo BaKyyM - pa3lidka MEXIy BBHIIHOTO (aTMOC(EpHO)

(W) F(z)="Z5E

HaJIAIraHe U BbTPEHIHOTO 3a KOHCEpBATA (OCTaT'B‘IHO HaJ'IHFaHe), TO C€ MoJIy4daBa:

(211} (2(11 z)) [211) [2(11 z)]
cos| — |—cos cos| —— |—cos
D D D D . (2(H-2)
2u- -1} -sin
(2(11 2)) (2(11 z)] D
D D

3. EkciepuMeHTAJIHU U3CJIeBAHUS

3.1. MaTepnaju M MeTOJ HAa H3cJeJBaHe. 3a EKCIIEPUMEHTATHOTO H3CIEIBaHE ca
MOJI3BaHN BHHTOBH Kallauky, U3pabOTEHH OT CTYJCHO BaJIllOBAaHA, €JIEKTPOIMTHO INOKajlacHa
namapuHa (EN 10202), rpynaupaHa u nakmpana. VscienBana e nedopmanusita Ha IBa

pasmepa kamayku — 3a OyTwiku W 3a Oypkanu. Pa3mepure Ha KamaukuTe (O3HAYCHUS
chritacHo ¢ur.1) ca npencraBenu B Tabnwmma 1.

2
(@) p(2) == 5E

Tabnuya 1. Ocnosnu pazmepu

Kamauku Junamersp D, mm Jlebennna J, mm WsnekHanoct H, mm
3a OypKaH 63 0,19 0,62
3a OyTHIJIKa 41 0,17 0,35

3a cHeMaHe Ha pa3MepHTe ca IT0JI3BaHH MUKPOMETHD, IIy0Jiep, n3MepBaTeIeH YaCOBHHUK.

3a u3mepBaHe Ha Ae()opMaIis U CHJIA ca ITOJI3BaHW CHOTBETHO M3MEPBATEIICH YaCOBHHK C
touHoct 0,01 mm u Be3na ¢ Tounoct 0,001 kg.

OnuTHATA IOCTAHOBKA € pean3npaHa CBITIACHO CXeMaTa Ha ¢wur.5.

HaroBapBareTto ce  peanusmupa 1-6e3na
MOCPEICTBOM HakpaiHHUKa Ha 2-kanayxa
N3MEpBATeNHUS YacOBHHK 3, 0aBHO 3-usmepsamenen
HapacTBaIllo,  CbC  3aJbpXaHe B YACOBHUK

MOMEHTHTE Ha OTUHUTAHE, 33 pean3upaHe
Ha CTaTUYHO HaToBapBaHe U  0Oe3
pas3ToBapBaHe 10 3ary0a Ha yCTOHYHMBOCT.
Cunmara ce mpwiara B IEHTbpa Ha
Karmaykata 2, BEpPTUKAJIHO  HaJoJy.
OTuntano e Ternoro (B rpamMoBe) Ha
HatoBapeHaTta cuctemMa G,, OT KOETO,

I

VA

Que.5. Cxema Ha onumHama nOCMAaHOB8KA

cien HU3BAXIAHEC Ha TErJI0TO Ha
HECHATOBAapE€HaTa CUCTEMa GO , C€ N3YHNCJIABa MPUIJIOKECHATA CHUJIA:
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F :M.g’gl [N]
1000

Upes u3MepBaTeHHUSI YACOBHUK CE OTYMTA aKCHAIHOTO NPOBHCBAHE Zz , CHOTBETCTBAILO
Ha G, .

3.2. ExcnepuMeHTaJHM pe3yaraTH. B Tabmuma 2 ca mpencTaBeHH OCpPEIHEHH
pe3ynTaTH OT TPH IIOBTOPEHMS Ha EKCIEpHMEHTa C Kamadka 3a OypkaH (D=63mm).
ExcniepuMeHTaNHUTE PE3yaTaTH ca CPaBHEHH C TEOPETHUHUTE Ha (ur.7.

Tabnuya 2 . Excnepumenmannu OanHu
0,10 10,15 10,20 [0,25 ]0,30
2,33 1280 339 |4,12 [445

AKCHAaJHO MMPOBHCBaHE z, mm
Cuna F, N

0,00
0,00

0,05
1,41

B Tabnwma 3 ca npencTaBeHH eKCIIEPUMEHTATHO TIOTYYeHUTEe CTOHHOCTH Ha KPUTHYHATA
CWJIa, KPUTUYHOTO TPOBHCBAHE, M M3YUCIEHO OT CWJIaTa KPUTHUYHO IOJHANIATaHE, KOUTO
AKTUBUPAT BaKyyM OyTOHA NPH Pa3IHIHH IO pa3Mep KaradkH.

Tabnuya 3. Kpumuunu cmotinocmu

Kanauxu Juamersp Kputnuna cuna Kputnuno Kputnuno
IIPOBUCBAHE NOJHAJIATAHE
D, mm F.,, N Z¢r, MM Per, kP2
3a OypkaH 63 4,76 0,36 1,53
3a OyTHIIKa 41 5,07 0,32 3,84

4. AHATH3 HA TEOPETHYHUTE H €KCIEPUMEHTAHH Pe3yJITATH

3aBucumoctra (1) Mexay MpuioKeHaTa CWiIa W MPOBHCBAHETO Ha Karadkara TPYAHO
MOXeE J]a C€ M3CJeBa aHAJMTHYHO 32 eKCTPEMYMH, C I ONpeJeiTHe Ha KPUTHYHA CHIa U
nedopmanus, 3aToBa ce MpenopbuIBa rpaduueH aHaIU3.

Ha ¢ur.6 ¢ mpencraBena rpadpuka Ha ¢QyHKOmAra F(z)3a Kamadka ¢ JHAMETHP

D =63 mm.

T Yoot 0

A TORR S

A

Hevciodlsmno cherommie  fy
i CTyETYpaTa

o4 il ae 14 1E

IMOIENCRARE, CTE
DQue.6 Teopemuuna 3a8UCUMOCT MeNCOY CUNLA U NPOBUCBAHE 3d Kanayka ¢ D = 63 mm

VYcraHoBsBaT ce 1Be 30HU Ha ycroituuBo noseaenue (AB u CD) u 30Ha Ha HeyCTOHYMBO
moeenenue (BC) mpu nedopmanms Ha KamaykaTa TOJA JACHCTBHE HAa BEPTUKAHA CHIIA.
Kputnanara cmia (KOSATO aKTHBHpa BakyyM OyTOHa) W KpWTHYHaTa nedopmanus Ha
Kamagkara (cJeq KOATO U TIpH HAIMYKe Ha MIHHUMaJHA CHJIa, KarmagkaTa psa3Ko ce aedopMupa
ot nonoxkenne B mo C) ce ompenenar ot rpadukara B T.B. BaxkHo € na ce yTounu, 4e oo
paspywasane Ha Kanaukama om NOOHANA2AHEMO 8 KOHCeP8Aamad He Moxce 0d ce OOCMUHe.
ToBa e BB3MOXHO camo TPU pealH3upaHe Ha EKCIIepHMEHTAlHATA ITOCTAHOBKA C MHOTO
TOJISIMO HAaTOBAapBaHE.
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3a BepuduKanus Ha TEOPSTHYHUS MOJIEI € HAIPABEHO CPABHEHHE C EKCIICPHUMEHTAIHUTE
pesyntatu (¢ur.7). TeopeTHdHO H3UYMCIIEHATa 3aBUCUMOCT MEXIy CHIa W TPOBHCBaHE B
JIOKPUTHYHATA 30HA ¢ MPEICTaBEHa C HEMPEKhCHATA KPUBA, @ EKCIIEPUMEHTAIHO MMOJIy9IeHATa
3aBHCHUMOCT € MPE/ICTaBeHa C MPEeKbCHATA JINHHUS.

e, N

Tasgatram paymiran

| Eronepesenranss (41ymam |

11 S S ; H

. i i i i i i
L] 005 @ R L] o2 [ nx 0.3
OO Dasd. T

Due.7 Teopemutmo u excnepumernmaiino onpeOereHa 3asucumocm
Me:)fcay Cula u nposucearne.

5. 3aksouenue

IIpencraBeH € ONMPOCTEH TEOPETHYEH MOJEN, KOWTO OIMCBA MOBEJICHHETO HAa BaKyyM
OyTOH Ha BHHTOBA Kamayka MpH aKCHAHO HATOBapBaHe (BBHIIHA CHJIA WM IOJHAIISATAHE).
MonensT AaBa 3a0BOJMTETHH PE3YJTATH 3a MOBEACHUETO Ha KamaykaTa NMpU JTOKPUTHYHHU
HatoBapBaHus (Gur.6 — AB), 3a CTOWHOCT Ha KPUTHYHA CHJIa M KPUTHYHO TIpoBUCBaHe (¢ur. 6
— T.B), 3a CTOMHOCT Ha CJIEIKPUTUYHO NPOBUCBAHE, NPU KOETO CE YCTAaHOBSBAa HOBO
ycroiunBo cberosiaue ((ur.6 — 1.C).

TpyaHo e na ce mpereHn JOKOIKO TOYHO TEOPETHYHHS MOZEI OMMCBA OBEJCHUETO CIE
KPUTHUYHO TIpoBUCBaHe (HeycroiunmBoTo cherosiHue BC). ToraBa, moj AeHCTBHETO Ha
MUHUMaJHa (HeyCTaHOBEHA) CHJIa, BaKyyM OyTOHA Ha KamaykaTa psi3KO U C XapaKTepeH 3BYK
npoBucBa (xabTBa). Jedopmanusira € Obp3a, HEKOHTPOJIUpPYEMa, YECTO CBHIPOBOACHA ChC
3ByK. Ciiell yCTaHOBSIBaHE Ha HOBO yCTOWYMBO cheTostHUE (T.C), psI3KO HapacTBa KOpaBUHATA
Ha CTpyKTypara ¥ jAedOpMalMHUTe BEYe Ca CBBP3aHH CbC 3HAYUTEIHO IMO-TOJIEMHU
HaroBapBanus (¢ur.6 — CD).

YcTaHOBEHO €, 4e BaKyyM OYTOHBT ce aKTHBHUpA IIPH CTOMHOCTH Ha moAHasraneto (1,5 —
5 kPa) 3HaYUTEIHO MO-HUCKU OT BaKyyMa Bb3HHKBaII B KoHcepBuTe (10 30 - 40 kPa), koeto
TO TIPaBH MHOTO JOOBP MHIUKATOP 332 XEPMETUYHOCT.

Jluteparypa:

1) Coles R., Kirwan M., Food and Beverage Packaging Technology, Blackwell
Publishing Ltd, 2" ed., 2011, 326 p

2) Bucciarelli L., Engineering Mechanics for Structures, Dover Publications, 2009,
306 p

3) Young W., Budynas R., Roark’s Formulas for Stress and Strain, McGraw Hill,
7™ ed., 2001, 851 p

4) Stefanov St., Hadzhiyski V., Research of Deformation in the Twist Off Closing
System, 1™ International Conference ‘Science and Higher Education in Function
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SURFACE TENSION AND FOAMING ABILITY OF MICROBIAL
POLYSACCHARIDES

M. Kuncheval, I. Panchev', K. Pavlova?, S. Rusinova-Videva?, K.
Georgieva?, M. Kambourova?, N. Radchenkova’

"University of Food Technologies, 26 Maritsa Blvd., 4002 Plovdiv, Bulgaria
*Institute of Microbiology, Bulgarian Academy of Sciences

Abstract

The object of study was the surface activity of novel heterogeneous exopolysaccharides
(EPS) synthesized by psychrophilic Antarctic yeasts and by termophilic bacterium strain isolated
from Bulgarian thermal springs. EPS reduced the surface tension of water and exhibited foaming
ability. The possibility was tested to use Shishkovski’s equation to describe the surface activity of
exopolysaccharides.

Introduction

Water-soluble polysaccharides are widely used as thickeners, stabilizers, emulsifiers, and
gelling agents in the cosmetic, pharmaceutical, food and other technologies. The growing demand
for new natural sources and products increases the interest in the biosynthesis of microbial
polysaccharides and calls for the study of their physicochemical properties and functional
characteristics. An interesting and insufficiently explored area of prospective application is the
production of exopolysaccharides from Antarctic yeast producers [1] and from thermophilic
bacteria isolated from Bulgarian thermal springs [2]. In some of our previous works [3, 4] we
showed that EPS synthesized from extremophilic microorganisms exhibited emulsifying properties
and had a pronounced synergistic effect on oil-water emulsions.

The purpose of this work is to study the surface activity and foaming capacity of aqueous
solutions of exopolysaccharides synthesized from extremophilic microorganisms.
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Materials and methods

Studies were performed with exopolysaccharides synthesized at the Institute of Microbiology
BAS from Antarctic yeast strains isolated from Antarctic samples - soil and moss [1] and identified
as: Sporobolomyces salmonicolor AL, Cryptococcus laurentii AL, Cryptococcus laurentii AL,
Isolate AL, and with EPS synthesized from thermophilic bacterial strain Aeribacillus pallidus
418. [2].

The foaming ability and the foam stability was determined on aqueous solutions of 0.5, 1.0,
1.5 and 2.0% concentration of microbial exopolysaccharides by classical methods [5].

The surface tension was determined for aqueous solutions at concentrations of 0.25; 0.5; 1.0;
1.5; 2.0% and was measured with a tensiometer by Kruss, Germany. Shishkovski’s equation (1)
was used for the analytical description of surface activity.

Ac =0 -c=a.ln (1+c/b) (D
where:
a- constant, mN.m"!
b- constant, m* kg
¢c- concentration, kg.m

The regression analysis of the experimental data in equation (1) was done by the method of
least squares as described in [6]

The foaming ability and the foam stability were determined by classical methods with
aqueous solutions at 0.5, 1.0, 1.5, and 2.0% concentration of the microbial exopolysaccharides.
Results and discussion

The experimental averaged data from tenfold measurements of the surface tension of aqueous
solutions of EPS are presented in Table 1.

Table 1 Surface tension ¢ (mN.m™) of aqueous solutions of exopolysaccharides at T = 20 °C

Concentration
Sample Strain c. 0.25% | 0.5% | 1.0% | 1.5% | 2.0%
9 (1]
1 Sporobolomyces salmonicolor AL 57 55 53 52 51
2 Cryptococcus laurentii AL 61 57 56 55 53
3 Isolate AL 63 60 59 57 56
4 Cr. laurentii AL 63 62 57 55 54
5 Aeribacillus pallidus 418 60 57 56 54 52
*

o, = 72 (mN.m") - surface tension of water

From the data presented, it was found that the lowest values of surface tension (o) belonged
to the EPS synthesized by Sporobolomyces salmonicolor AL, and Aeribacillus pallidus 418. The
comparison of the data presented in Table 1 with those of the surface tension of aqueous solutions
of other natural hydrocolloids —Table 2 indicates that the newly synthesized EPS had a lower
surface activity. This we believe is due to the presence of low-molecular-weight salts — a residue
of the culture medium used in the biosynthesis of the EPS, which act as surfactants.

Table 2. Surface tension of aqueous solutions of natural polysaccharides [7].

Gum Weight (%) o (mN.m7")
Tragacanth 0.6 42
Xanthan 0.6 3
Guar 0.7 5
Locust bean gum 0.7 50
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Surface activity of aqueous solutions of EPS was verified quantitatively using the Shishkovsi’s
equation (1).

Table 3. Numerical values of parameters a and b in Shishkovski’s equation.

Sample a (mN.m) b (m*.kg) R?
1 2.856 +£0.05 0.0131 +£0.001 0.999
2 3.444 + 0.54 0.0009 + 0.006 0.939
3 3.278 £0.35 0.0159 £ 0.007 0.973
4 5.315+£0.83 0.0679 £ 0.031 0.962
5 3.564+£0.47 0.0089 £ 0.005 0.956

Table 3 presents the numerical values of coefficients a and b in equation (1) obtained by
approximation of the experimental data for Ac = f (c,%).

The mathematical and statistical processing showed that the best description of the
experimental data using equation (1) was obtained for EPS from the strain Sporobolomyces

salmonicolor AL, (R*= 0.999). Fig. 1 presents the experimental dependencies for the surface
activity Ao at concentration c (%).

30

* 1

| | 2
R*254 3
g'; v 5 .
2z 20 S v
g ¢ v :
< -
D v o
E 15 1 » o . o
St o
= v °
2104 ] .

025 05 1.0 15 2.0

Exopolysaccharide concentration, %

Fig. 1. Surface activity Ac of exopolysaccharides depending on their concentration (1-Sporobolomyces

salmonicolor AL,; 2- Cryptococcus laurentii AL, 3- Isolate AL ; 4- Cr. laurentii AL, ; 5- Aeribacillus
pallidus 418).

The results for the foaming ability and the foam stability are presented in Fig. 2 and 3. Fig.
2 shows that the dependence of the foaming ability on the EPS concentration is not linear, as
changes in the concentrations do not lead to a substantial increase in the foaming ability.
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It should be noted that only for the
EPS synthesized from the thermophilic

120 1 =) strain ~ Aeribacillus  pallidus 418,
N 100 | :i minor changes in concentration led
g ——; to substantially increased foaming
5 80 1 /——‘ ability.  This EPS was characterized
& by the highest foaming ability. The
g 601 /ﬂ_—ﬂ indicator of 80% for 0.5% aqueous
§ 40 | f/i solution increased up to 100% at 2.0%

/+ concentration (Fig. 2.)
205 1.0 15 2.0

Exopolysaccharide concentration, %

Fig. 2. Dependence of the foaming ability on the concentration of exopolysaccharides (1-
Sporobolomyces salmonicolor AL ; 2- Cryptococcus laurentii AL ,; 3- Cr. laurentii AL ; 4- Isolate AL ;
5- Aeribacillus pallidus 418).

62°

For EPS synthesized by Antarctic yeasts, the foam stability values were lower and very close
to each other — in the range of 25-38%. The lowest foaming ability and the foam stability were
exhibited by the aqueous solutions of EPS synthesized from Isolate AL (Fig. 2 and 3).

The increase of the concentration

70 of the EPS increased the stability of the
e foam, as for this indicator the impact

60 1 223 of the concentration was not strongly
- —" pronounced, either (Fig. 3.)

50, .__—-—-‘—-—'

L va staviayy /v

40 |
30 ﬁ
20 745 1.0 1.5 2.0

Exopolysaccharide concentration, %

Fig. 3. Dependence of foam stability on the concentration of exopolysaccharides (1- Sporobolomyces
salmonicolor AL ; 2- Cryptococcus laurentii AL,; 3- Cr. laurentii AL ; 4- Isolate AL 5- Aeribacillus
pallidus 418).

The stability of the foam was much less influenced by the concentration of the EPS and was
determined by the ability of the surfactant to bind the liquid phase. For comparison, let us indicate
that this ability is associated with the stability of the emulsion systems during centrifugation. The
EPS under study showed an expressed lipophilic effect and a less pronounced hydrophilic nature
[3, 4].
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The lowest foaming ability and the foam stability were exhibited by the aqueous solutions of
EPS synthesized from Isolate AL, (Fig. 2 and 3).

Conclusions

The studies conducted showed that the newly synthesized exopolysaccharides from
extremophilic microorganisms possessed surface activity, reduced the surface tension of the
water and showed a foaming ability. This presupposes the good functional properties of novel
biopolymers, synthesized from Antarctic yeasts and from thermophilic strain and opens possibilities
for their application as emulsifiers, stabilizers, and foaming agents for various dispersion products
for the cosmetic and food industries.
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BOJECTH HA MJIEKOJIAVHUATE )KUBOTHM -
KPABH, OBIIE, KO3W, BUBOJIUIIM,
KOWTO BJIMAST BbPXY KAYUECTBOTO
HA MUISKOTO U MJIEYHUTE MTPOAYKTH

Acs TonopoBa

BoBenenue

BerepunapHara MenuIMHa € KOMILIEKC OT HayKH, KOUTO HU3y4aBaT YCTpPOMCTBOTO Ha
KMBOTUHCKHSI OPTaHM3bM, JKM3HEHHTE (YHKIHMH, IPUYHMHUTE 32 BH3HUKBAHETO HA Pa3lIUuHU
MaTOJIOTUYHU MPOLECH, KAKTO U MEPKUTE 3a TIXHOTO IPEA0TBpaTsBaHe Wi JeueHue. B3 ocHoBa
Ha JIUTepaTypHaTa ¥ IpakTHyeckaTa HH(opMaIys 1o npoodiaeMa MmpeacTaBsiM

0O0JIECTHTE TT10 MJ'ICKOI[afIHHTC JKUBOTHHU - KpaBH, OBLIC, KO3H, 6I/IBOJ'II/II_[I/I, KOUTO BJIIUSAAT BBPXY
JKUBOTUHCKHWA OPraHUu3bM, UMYHHATA MYy CUCTEMaA, q)HBI/IOJ'IOI‘I/I‘IHO CbCTOSIHUC U BbPXY Ka4€CTBOTO
Ha MJISIKOTO U MJICHHUTEC NPOAYKTH.

B ta3m crarus me 6’b,IIaT pasriIeaaH HIKOU 38.60JIHB3.HI/I}I, KOHUTO OKa3BaT IIPSAKO BB3ICHCTBIC
BBPXY Ka4€CTBOTO Ha MIISIKOTO.

3a0os1IBaHMs, CHIIHOCT M XapPaKTEPUCTUKA HA 3200/IIBAHUSITA:
Bn3nasnenue Ha MileyHaTa kiae3a. MacTuTu

Bb3naneHmsara Ha MiledHaTa JKje3a ( MaCTHUTHU ) Cce cpemar Haii-4ecTo Ipu KpaBarta,
6I/IBOJ'II/I]_[aTa, KO3ara, oBIara. Iloutn BBB BCHYKH BUJIOBE MACTHUTHU MJICHHATa CCKpPCLHA IMMOBCYC
WIIK I10- MaJIKO HaMajsBa. Korato Bb3maieHHeTo 00XBaHe NapeHXrMa Ha KJjie3aTa, ToOBa BOOU KbM
II'BJIHO NPCKPATABAHC HAa MJICHUHATA CECKPEUHS 3a 110~ IPOABILKUTCIIHO BPEME UJIN 3aBUHATI'U.

Bw3nanennero Ha MiedHATa jKiIe3a € OOJECTEH MPOIEC, KOWTO MMa PasIWYHH NPHIHHH,
WHTEH3UBHOCT, MPOABIDKUTETHOCT U BB3MOXKHOCTHU 3a JIeKyBaHe. He Bcuukm 3a0omsiBaHUS Ha
MJIEYHATa KJI€3a CE BKIIOYBAT B MOHATHETO MAacTHUT. Karo MacTuTH ce 03HauaBaT caMO OHE3H
BB3MAJCHUS Ha )KJI€3aTa, NPU KOWTO BB3MAIMTENHHS Ipolec oOXxBamia KaHaIHATA CHCTEMa,
MapeHXMMHATa ¥ HHTEPCTUIMATHATA CheIUHNTECIHA ThKaH.

ChCTaBBT U CBOWCTBAaTA HA MIIIKOTO CE BIMSAT OT BB3MAIUTEIHUTE MPOLIECH HA MIIEYHATA
xie3a. M3cnenBaHuATa Ha JIUTEPATYyPHUTE AaHHH, IPEIOCTABEHHU B MPECTOSIIATA Ty OIUKaIHs,
MIOKa3BaT BIMSHMETO Ha Pa3IMYHUTE 3a00JSBaHMS MPSAKO BBbPXY KauecTBaTa M CBOWCTBATa Ha
MIISKOTO.
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ETnojiorusi m marorene3a Ha MmacTuturte. Bumose macTuTu.

SIBHU MacTHTH Cxpurn ( Hecnennduyan | Cnennbudnn | XpOHHYHH MACTUTH
MPEIKITMHAYHN) | MACTUTH MacCTUTH
MacTUTH

Cepozer mactut | CekpeTopHO CrpentokokoB | TyOepkynoseH | XpoHHUeH
pa3CTpOMCTBO | MACTHT MaCTHT KaTapajeH MacTUT

Octep KatapaneH | JlareHTHa CraduiaokokoB | AKTHHO XpoHuueH

MACTHT HHQPEKISL MaCTHUT MHUKO3EH THOHHOKaTapaieH

MaCTHT MACTHT

Octbp Cyoxnuandyen | KomumacTtur [Tanen AO1iec Ha MyIeYHATA

THOMHOKaTapaJeH | MacTUT MacTUT xKiesza

MacCTUT

Octrp XpoHuueH MNupypanus Ha

TeHepaJIN3upaH MacTUT MIIEYHaTa *kJie3a

MacCTHUT

T'anrpena Ha

MJICYHATA YKJIe3a

1.Cepo3eHn MacTHT — NpH Ta3uW KIMHWUYHA (opMa Ha BB3MNAJICHHE Ha MJICYHATa JKJie3a
MPOIECHT € JOKATU3UPaH MPEJUMHO B MOJKOXKHATAa M UHTEPCTULIMATHATA ThKaH.

le/l‘lHHPl H ImaToreHesa. HpI/I CEPO3HUA MACTUT MUKPOOPIraHM3MHUTE IOTIAAaT B IOAKOKHATA

1 CbCAUHUTECIIHATA ThKaH IIPU HApaHSBAHC Ha KJI€3aTa U CC€ Pa3IpOCTpaHiABaAT I10 J'H/IM(I)CH II'BT.
Te moxe Ja mornagHaT B MJIEYHATa KJjie3a U IO KPBBCH IIbT IPU CHUIICCTBYBAHC HAa IMIBbPBUYHO
BB3MAJIUTCIIHO OTHUILC B OpraHvu3Ma U Mpead BCUYKO B MaTKara WM XpaHOCMHUJIIATCIIHUS KaHaJl.
CepO3HI/I$IT MACTHUT MOXKE Jia C€ ABU U KAaTO MOCJICACTBUC HA CICAPOANITIHUSA CACM.

KummHu4HM npusHaum.
e VYromeMmeHa U 3a4epBeHa MJICYHA JKJIe3a

o 3acernarara 4acT Ha MJICUHATa KJe3a IIpyu ONHUIIBAHE € 6one3HeHa, C YIUTbTHCHA WJIN
TBbPJa KOHCUCTCHIIUA

e VYronemeHu cyOMamapHH JIMM(HU B3N

e MIMKOTO OT 3acerHarara YCTBBPTUHA € HOPMAJIHO IO KOJINYCCTBO, MUKPOCKOIICKH HE €
MIPOMCHCHO, HO CC Ha6n}0z[aBa MOBHIICHO KIICTHYHO CHABPIKAHUC

e [loBuieHa Temneparypa

e Armernra HamamsABa

e  VYrHereHoCT

JlexyBaHe.
YcTaHOBSIBAaT ce MPUIMHUTE 3a OoecTTa.
UYecTo m BHUMareTHO AoeHe ( 2-3 Jaca )

Perynupane Ha XpaHeHETO- HAMAJISIBAHE HAa KOJIMYECTBOTO HA BOJAATA M COUHHTE (Qypaxku

Jlexku Macaxy Ha MJICYHATa KJe3a.

1
2
3
4. OcurypsiBaHe Ha JOCTaThYHO JBM)KEHUE HA )KUBOTHUTE
5
6. WmkekTupaHe Ha OKCUTOLIMHOBH MpENapaTu

7

CyndarnnamMuan 1 aHTHONOTHUITH ( TIPH BIIOIITABaHE HA CHCTOSHUETO)
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2.0cTBp KaTapajaeH MACTHT

OcTpuAT KarapajeH MacTUT ce HaOmozaBa Ipe3 MIbPBUTE CEIMHIM HA JIAKTAIMATA, KaTo
o0xBaIla Haii-4ecTo eAHaTa OT YeTBbPTUHHUTE Ha BUMeTO. Toi mpotnya B aBe popmu. ITpu mpBara
(opMa B3MAJICHUETO 00XBalla JIMTABUIIATa HA [IUCTEPHATA U MJICYHNTE KaHAIM, a IPU BTOpaTa-
QJIBEOJIUTE.

IIpuyuHM 1 naroreHesa

KarapaHusIT MacTHT ce IPeJU3BUKBA OT PA3IMYHA MUKPOOPTaHU3MH, HO TNIABHH HETOBH TIPH-
YHHUTEIN ca CTpenToKokuTe- Strep. Agalactiae, Str. Uberis. Te mpoHUKBAT mpe3 [UIIKOBUS KaHA
TP HECTIa3BaHEe Ha HEOOXOIMMaTa XUTrueHa B 000PHUTE H OCOOCHO MPH JOSHETO, TP IPOHUKBAIITH
HapaHsBaHMs Ha )KJie3ara WIK NpH MPEeMUHABaHE HA BH3MNAJICHUETO OT CheIUHUTENHATa ThKaH.
Bonectra ce xapakrepusupa C KaTapaiHO- JIECKBAMATHBHO Bb3MaJleHHE HA JIMraBHIATa Ha
LUCTepHATa U Ha MIICYHUTE MBTHUIIA U OTHUIIHO Bb3MAllCHHE HA KPAWHHUTE KIIE3HH YUaCTBIH C
HAJIMYHOCT HA TOJISIM OpOi JIEBKOIIMTH.

Kannuynu npusHanu

= (Cnab OTOK C TecTsiBa KOHCHCTEHIIHSA

= [Ipu goeHe caMo IBPBUTE CTPYHKHU MIISKO ca IPOMEHEHH

=  MISIKOTO € H3MEHEHO- BOIHHUCTO, IPECEYCHO U C MHOXKECTBO MJICUYHH CHCHPELN

= B MIeYHHTE KaHaJIH Ha IMCTEPHATA Ce OTKPUBAT JIECHO OT/EJISIIH CE THOWHHM 3aITyIaJIKH.
=  OOImOTO CHCTOSIHUE HA KUBOTHOTO HE € TIPOMEHEHO

JlexyBane

Lenu ce ma ce mpeAOTBpaTH paspPOCTPAHESHUETO HA BH3MAIUTEIIHUS IPOLIEC B aJIBEOIHTE.
1. Yectu moeHwus mpe3 IBa TPH Yaca

2. Macax Ha BUMETO OTTOPE HaIO0My, 3a Ja C¢ Pa3apoOsT U U3XBBPIIAT MICUHUTE ChCUPEIIU
3. Bwmb3craHOBsBaHE MPOXOIUMOCTTa HMA MIIEYHUTE KaHAIN

4. VmxexTHpaHe HAa OKCHTOIIMHOBH TIpenapaTn
5

I/IHTpaL[I/ICTepHaHHO BIPBHCKBAHC HA PA3JINYHA aHTI/I6I/IOTI/II_[I/I u Cqu)aHHHaMHﬂH

3.0cThp rHoiiHOKaTapaJeH MacTHT

Tazu (bopMa Ha BB3MAJICHUEC Ha MJICHYHATa KJI€3a CC€ XapaKTepusupa C THOWHO KarapaJHO
JACCKBAMATUBHO BB3MAJICHUE HA MJICHHATA HUCTEPpHA, MJIICUHUTC KaHaJIM, aJIBCOJIUTE, BCICACTBUC
Ha KOCTO B IUCTEpHATAa U B MJICHHUTC KaHaJIU CC Ha61/1paT KaTapaJICH CCKPET U THOM.

IIpnyunn u narorenesa

FHOfIHOKaTapaJIHOTO BB3NAJICHUE CC MNPECAN3BHUKBA OT CTPENTOKOKHM W II0- PAAKO OT
CTaq)I/IJIOKOKI/I u ECOII, KOWTO MPOHUKBAT IPE3 HUIKOBUS KaHAJI, TP HECITa3BaHEC HA HCO6XOI[I/IMaTa
XUI'M€Ha HIpU AOCHCTO, NPU HNPOHHUKBAIIW HAPAHABAHUA HaA KJI€3aTa WM IIPU IMPEMHUHABAHC
Ha BB3IIAJICHUCTO OT CHhCIAWMHHUTCIIHATA T’BKaH.HpeHHOCTaBKa 3a TOBa Ca HCIIBJIHO HM3A04BaHC U
3abpPKaHE HAa MIISIKOTO.

Kavauunu npusanu

Haii-yecto OonemyBa enHa OT YSTBHPTHHHTE Ha BHUMETO. 3acerHarara YeTBbPTHHA €
yroieMeHa, TeMIepupana, 0Oosje3HeHa. MIIIKOTO € U3MEHEHO- BOJHHUCTO, ChC COJIEH HITH TOPYHB
BKYC U MHOT'O ChCHPEIIH, KOUTO TIOHSIKOI'a IMaT YepBeH OTTeHBK. HanBuMeHHUSIT TUMGEH Bb3el €
YBEJINYEH, 00III0TO ChCTOSHHUE Ha )KMBOTHOTO € BIIONICHO- YTHETEHOCT, alleTUTA JIUTICBA, YCKOPEHH
MyJIC U JAWIlIaHe, MOBUIIIEHa BhTPEIIHA TeJleCHa TeMIlepaTypa.
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JlexyBaHe
=  Yecro I0€HE

= JlokamHo K MNapeHTCPAIHO NPUTIOKCHUC HA aHTI/IGI/IOTI/IIII/I.

4.0cTBp reHepaJanu3upaH MaCTUT

OCTpHAT reHepalu3upaH MACTUT € 3J0KaY€CTBEHO IPOTHYAINIO Bh3MAJEHHE Ha MJIEYHATa
’KJIe3a, KOETO Ce ChITPOBOXK /1A ChC 3HAYMTEIICH M OOJIE3HEH OTOK U OMIACHH 32 XKUBOTA Ha )KUBOTHOTO
pascTpoiicTBa B OOIIOTO CHCTOSHHE.

Hpﬂ‘ll/IHl/I H IIaTOr¢He3a

Br3nanennero Bb3HHKBAa OOMKHOBEHO I10 XeMaTOI'€HEeH ITBT M MMa BPh3Ka YECTO C IIPOTHYALIH
CJICIPOJIMITHA BB3MAJCHUSI HAa Markara, XpaHOCMMJIATEHUTE OpraHH, a Taka CBIIO W Karo
YCIIO)KHEHHE Ha I10- JIEKO IPOTHYAIX MacTUTH. [IpyduHsIBa ce OT pa3IMYHN MHUKPOOPTaHH3MH-
E.Coli, Aerobacter Aerogenes, Klebsiella pneumonia, cradunokokn, cMeceHa HHPEKIUSI.

KumHu4yHM npusHaum

Bo3nanurennus npouec 3acsra Haii- 4eCTO Ls1aTa MiledHa xxJie3a. [Ipu octpusi reHepann3upas
MAacTHT Ca XapaKTePHU OTTOKBTP Ha 3aCETHATHS YIaCThK, TU(Py3HO- JIEBKOIIUTHO U XEMOParudaHO

BB3MAJICHHE HAa KPAaWHUTE XKIJIC3HH YJYacCThIH, C HEKPOTUYHH SIBICHUS U 00pa3yBaHe Ha TPOMOH,
KakTo ¥ (UOPHUHO3HOTO MM KaTapaJIHOTO BH3MAJICHUE Ha UCTEPHATA U MICYHNTE IbTHIIA.

1. MneKkooTAeIsIHEeTO € HaMaJIeHO WIIH HAIThJIHO IIPEYyCTaHOBEHO

2. Miskoro uma BU Ha CypoOBaTKa € rojisMO KOJNYCCTBO (I)I/I6pI/IH, a MOHsKOTa U C KbpBaB
OTTCHBK.

3. O6IIIOTO CBbCTOAHHUC HA )KUBOTHOTO € CUJIHO BJIOIICHO

4. JKuBOTHOTO HE ce XpaHM M aKO HE Ce MpenpHeMaT HaBPEMEHHH MEPKH, MOXE Ja
HACTBITN CMBPT 32 HAKOJIKO THH.

IIporuno3a

Ts ce onpenens BHUMaTenHO. PaHHOTO OTKpUBaHE U HABPEMEHHOTO JIEKYBaHE Ha OolecTTa
ca OT rOJSIMO 3HAUCHHUE 32 OCUTYPsIBAaHETO Ha T0OBD JleueOeH e(eKT.

Jleuenne

Haii- mmpoko TIPWIOXKEHUE HaMHpaT pa3duyHuTe aHTHOMorniw. Ilpumarar ce
MHTPALMCTEPHAIHO U MapeHTepaiHo. ETHOBPEMEHHO ¢ aHTHOMOTHIINTE MOXKE J1a Ce M3I0JI3BaT
cynaHUIaMHUIH, KOUTO CE MPUJIaraT BeHO3HO.

S5.I'anrpeHa Ha MJIe4HAaTa Kje3a

lanrpenara Ha MJIEYHATA XKJIE3a CE XapaKTepU3Upa C THHJIOCTHO paslajaHe Ha THKAHHUTE
u. Ts ce pa3BuMBa BCJIEACTBHE Ha MOMNaJaHe Ha THHUJIOCTHH MHKPOOPTaHM3MH B KJi€3ara MpH
HapaHABAHE, IO TAJIAKTOTCHEH U XEMATOT'CHEH ITBT WJIN KaTO YCJIOXKHCHUE IPU pa3JIMYHU MaCTHUTH.
HabnronaBa ce psiako mpu Kpapara.

Kunnunynu npusHauu

OT caMOTO Hayayio Ha 0OJECTTa JKJIe3aTa € CHIIHO Oojie3HeHa. 3acerHarara 4act ¢ OTCKIJIa,
TBbPAad, CbC CUJIHO OIbHATA KOXK4, IBCTHT HA KOATO CTaBa YCPBCH, a CJICA TOBA- YCPBCHOBHOJICTOB
[0 CUHKaB, a 110 MMOBBbPXHOCTTA U CC Ha6J'IIO,E[aBaT 00JIe3HEHU Bh3BHUIILICHUS. L[I/IL[KaTa € yrojicmceHa
1 OT HCA CC M30siBa UCPBCHUKAB LBAT, C MHOXKCCTBO CbCUPCLU C PA3JIMYHA T'OJICMHUHA, KOUTO
BOIAT 4YCCTO KbM 3aIllylIBAHC Ha IUIIKOBHSA KaHaJI. CKOpO Bb3BULICHHATA CTABAT CTYACHU U
H€6OJ'I€3H6HI/I, a OTACAIIUAT €€ OT JKJjI€3aTa CCKPET MMd MPBCHO CHB WU ‘lepBCHI/IKaBOKa(bHB
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BT, UXOPO3HA MUPU3MaA U TICHCCT BU. HOpaZ[I/I Ha6npaHe Ha ra3oBC B HUCTECpHATA U B MJICUHUTC
KaHaJIu IpU JOCHETO CC yCClla KpCrTalus.

Junarno3a
[TocraBs ce BR30CHOBA TAaHHHUTE OT KIIMHIYHOTO M3CIICABAHE.
JlexkyBaHe

OuakBa ce pe3yiTar caMO IpPU CBOCBPEMEHHH MEPKHU C IMOIXOAIIM 03U aHTHUOMOTHIN U
cyndaHIIaAMIIU, IPHIOKESHN apESHTEPATHO U JIOKAJTHO B MJICYHATA JKjie3a. BB BCHUKH Cilydan
ce anGsera 1 10 CUMIITOMAaTU4YHO JICKYBAaHC.

6.XpoHnyeH KarapajeH MacTUT

XPpOHWYHUAT KaTapajeH MAacTUT CE€ XapaKTepH3upa C NpOIH(EepaTHBHO BBH3MAJICHUE Ha
JUTaBHUIaTa Ha IMCTEPHATa M W3XOOHMTE KaHAJIM HAa MJICYHATa XKJ€3a W OTHHUIIHO THOHHO
BB3MAJCHUE Ha KpalHWTE XJIE3HW y4acThl. B pe3ynTar Ha ToBa ce 00pa3yBaT HETOIEMH
3BPHONOA00HY HEPABHOCTH, BB3JIM M YAcOEIsIBAHMU 110 TOpHATa TPETHHA U OCHOBATa HA IMIIKATa,
KOUTO C€ OITUIIBAT KaTo TBBPIH 00pa3yBaHMs, HHTEPCTUIIMAIHH pPa3pacTBaHMs C 00PaTHO pa3BUTHE
Ha ’KJIe3HaTa ThKaH U PEKpaTsIBaHEe Ha CEKpeTOpHaTa (PyHKIHNS Ha 3aCeTHATaTa 9acT OT MIIeUHaTa
xJe3a. MISIKOTO € TIOBeYE WIIM I10- MAJIKO IIPOMEHEHO U MMa COJIEH BKyC. MiledHara CeKperys
MIOCTETIEHHO HaMaJIsiBa M MOXKE [la C€ MPEYCTaHOBH.

JAuarnosa
IloctaBs ce B3 OCHOBA Ha IMPOMEHUTE, KOUTO HACTHIIBAT B MJICYHATA KJIC3a U MJIAKOTO.
IIpornosza

ITpu panHO AUarHOCTUIIMPaHE Ha OONeCTTa, Py 1A Ca HACTBIWIN ChEAMHUTEITHOTHKaHHA
paspactusi, 0coOeHO MpH 1eaecho0pa3Ho JeKyBaHe, TS € OlaronpusTHA.

JlekyBaHe
1. MHTrepuucTepHaIHO MpUIaraHe Ha aHTUOMOTHUIIN U CyA(haHUIAMHIH.

2. Macax u BTpuBaHe Ha KpeM 3a Bume- Lubrosan

6.XpoHNYeH rHOoifHOKAaTaApaJieH MACTUT

XpOHUIHUAT THOWHOKATapaIeH MacTUT € IPOABIDKEHUE HA OCTPHUS THOMHOKATApaIeH MACTHUT.
XapaxkTepusupa ce ¢b¢ cr1ado U3pa3eHu KIMHUYHYE CUMIITOMHU. B pe3yarar ot mpoabKUTETHOTO
BB3MAJICHUE, B 3acerHaTarTa 4YeTBbPTHHA WM Ha IIJIOTO BHME, HACTBIIBAT pa3pacTBaHE Ha
CheIMHHUTENHATa U OaBHA aTpo(usi Ha XKIIe3HaTa ThKaH. [Ipy T0eHEeTO ce OTAeNs CIM3eCTO- THOCH
CEKpeT, KOWTO MOXE J]a CTaHe I'bCT, KalleNoA00eH, ¢ JKbITEHNKAB WIN Ka()eHNKaB BT, a I10-
KBCHO J1a U3ue3He. BCHUKo TOBa 3aBHCH OT XapakTepa Ha Bb3maieHneTo. OOImOTO ChCTOSHUE Ha
XHUBOTHOTO HE € IIPOMEHEHO.

JlexkyBaHe
Hma cMUCBHI caMo MpH HEHACTHIWIM aTPO(GUYHK TPOMEHHU B MJICYHATA JKIIe3a.

= HuTpamamapHO BOpBbCKBaHe Inpe3 HuukoBua kaHan 60-100 mum. 5 % - oa HoaHa
tuHkTypa Wi 100- 150 min. 1% masztBop Ha cpeObpeH HHUTpar. ChOTBETHATa YETBBPTHHA Ha
BHUMETO IIpecTaBa Ja (PyHKIMOHHPA.

A0cuecH Ha MJIeYHATA Kj1e3a

AOcriecute Ha MJIEYHaTa jkie3a ( XPOHHYHHAT aOCIEAMpain] MacTHT) C€ Pa3BHBAT KaTo
MOCJISZICTBUE OT OCTPHS THOMHOKATapaJieH WK TeHepaTu3upaHusi MACTUT, KOT'aTO CE ChITPOBOXKAAT
OT MPOIIECH Ha XUCTOJIN3a, UIIM CAMOCTOSITEITHO BbB BPBh3Ka C PA3IMYHU TPABMH U HAPAHSIBAHUSL.
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IIpuyuHM ¥ narore’esa

Karo ocHOBeH MpHUYHHUTET Ce COuM A. pyogenes, HO € Bb3MOXHA U CMeceHa HMH(EKI[Hs
OT cTaIIOKOKH, CTPENITOKOKK M KoimbakTepun. bonectra ce xapakrepusupa ¢ odpasyBaHe Ha
MHOXECTBO abCIIeCH ¢ TOIEMHUHA OT MMPOCEHO JI0 TPAXOBO 3bPHO B 0OIACTTA HA PA3IIMPEHUETO HA
HJIEYHWTE ITHTHIIA, B HHTEPCTHUI[MATHATA U XKJIE3HATA ThKaH, C MPOIU(EPaTHBHO Bh3MAICHUAE Ha
[CTEpHATA ¥ MJIEYHUTE KAaHAIH U ChC ChEIUHUTEIHOTHKAHHO Pa3pacTBaHe Ha MHTEPCTUIINYMA.
Otaennurte abcuecH ca pasmoNOKeHH MOBBPXHOCTHO WM IBIOOKO B ThKaHTa Ha MIICYHATA
JKIIE3a, a pasMEpUTE MM BapUpar B IMUPOKH TPAHUIIM, KaTO MOHIKOTa MOXe jJa 00XBaHAT JOpH
[s/1aTa YeTBBPTUHA HA BUMETO.

KumHu4yHu npusHaum

Ot 3aerrarara 4eTBBPTHHA Ha BUMETO MJIIKO HE C€ OTHCS MM CE OTIENSA HETONAMO
KOJIMYECTBO MXOPO3HA XKBJITO3ENEHNKaBa 'HOH. OOIIOTO ChCTOSHUE HA KUBOTHOTO € BJIOIICHO.
IIpu pa3zBuTHE Ha TOBEUE abCIIECH B MIIEUHATA XKJI€3a Ce HaOII0AaBaTIOKaYBAHE HA TEMIIEpaTypara,
HaMaJIBaHE Ha alleTuTa, ACTPEcHs, JeBKOIUTO3a. [IOBBPXHOCTHO pa3monoXeHuTe abcuecH ce
HAITUIIBAT KaTo TEMIIEPUPaHH, O0IEe3HEHH U (PIyKTOMpAII 00pa3yBaHus, KOTaTo ca pa3oloKeHH
B IBJIOOYHMHA, U MOXE Ja CE YCTAHOBAT CaMO aKo C€a € TI0- TOJIEMH pa3MepH.

JlexyBaHe

BuMeTo ce Hama3Ba ¢ UXTHOJIOBA WITH HOTHO- KaM(opoBa Ma3. [1o- rojeMuTe ¥ HOBbPXHOCTHO
pasnonoxeHuTe adcuecu ce oopadorBar xupyprudecku. [Ipu Hyxna Moxe aa ce mpeanpueme
SKCTHpIAIUS Ha 3aCEerHaTa YSTBhPTHHA HA BUMETO.

7.AHaypauust Ha MJIeYHATA XxKJie3a

WHnypanusita Ha MiIedHAaTa jKjIe3a Ce XapakTepusupa ¢ aTpodusi Ha KJIe3HaTa ThKaH H
€IHOBPEMEHHO Pa3pacTBaHe HA MHTEPCTULIHAIHATA ChbEJUHATEIHA ThKaH.

Iprnunnan

WupepanusaTa Ha MIIEUHATa >Kjle3a HACTBIIBA BCIEJACTBHE HA Pa3NUYHM BB3MATUTEIHU
MPOIIECH.

Kunnunynu npusHaum

3acerHarara 4acT Ha BUMETO € TBBbPAA, YBEIMUYCHA WM HAMaJeHa M HE C€ IMPOMEHS Cliel

H300s1BaHC UJIN TIP3 CyXOCTOﬁHHﬂ nepuoa. Tanee TeMHeprupaHa u 6one3HeHa. MIISIKOTO € CHIIHO
HaMaJICHO O KOJUYCCTBO 1 Pa3IMdYHO U3MCHCHO.

JlekyBaHe

He naBa pesynrar. Ako uHaypanusta € o0XBaHaia rojisiMa 4acT OT KJe3ara, )KUBOTHOTO ce
OpakyBa.

8. ImarnocTuka u jiedenue Ha kiuHudHu E.Coli macTuTn
HuaTpamamapuaute xommuHpeknnn npuanaeHn ot E.Coli ce cpemar yecro npu:

X8 CTaz[a C HUCKM HHBAa Ha COMAaTHYHU KJICTKHU B MJIIKOTO

K2

+ BBB (epmu cbc cBOOOAHO 0OOPHO OTIVICHKIAHE HA KUBOTHHTE.

KOHI/II/IH(I)GKHI/II/ITG CC XapakTepusupar ¢ 6’Lp30 pa3BUTHC. TaxbB BUj Bb3MAJICHUE npoTruyda
Texkko. Ha nune ca: HpOMHHa B 06H10T0 CbCTOSIHUC, XapaKTCpusupalia €€ € IOKayYBaHC Ha
TeMIICpaTypara WJIM C BHE3allHa arajakCus, MJIAKOTO € BOAHHCTO, U3PA3CHO BBH3MNAJCHUC Ha
MJIeYHarTa >kyie3a. Eqau oT Haii- CCPUO3HUTC NpU3HAIIM Ca TOTaJlHa aHOPCKCUs, OTCHCTBHUC Ha
T’Lp6yXOBI/I KOHTpAKUIHH, YpEBHU CMYIICHUA TPYAHOCT, 1OPHU HEBHB3MOXKXHOCT 3a U3IIPAaBsIHE.
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JAuarnosa

JlmarHocTuipaHeTo Ha KOJIMMACTHTUTE € TpylHa 3ajgada. 3a Ja ce pasrpaHuyaTr oT
KJIMHUYHUTE MacTUTH, TpsOBa Ja ce MOo3HaBa JlocTa Ao0pe KIMHW4YHATa ( XapakTepHa ) KapThHa
Ha BCEKM eAuH MacTuT. OnpenesissHeTO Ha CEPUO3HOCTTa Ha KOJMM(OPMHHUTE WH(EKLUH ¢
OCHOBOIIOJIATaIIo 3a U300pa Ha IPaBUIIHA Tepanus U 32 yCTAaHOBABAaHE Ha IPOTHO3aTa.

Tepanus u JieueHue

AHTHMHUKpPOOHA Tepanus

AHTHOMOTHYHA Tepanus

»  DnyopXHHOJIOHH

» Cyndonamumu+ TpUMETONIPUM

» Tpero n 4eTBBPTO MOKOIEHHE 1ieaocopuHu
CKpHTH MACTUTH

CeKpeTopHO pa3cTPONCTBO

IIpu cexpeTOpHOTO Pa3CTPOUCTBO ( acenTH4eH HeH(EKIMO3EH MACTHUT ), JIMIICBAT BHHIIHU
Oene3n Ha 3a0oJIsiBAHE W HE C€ OTKPUBAT MaroreHHW Oakrepuu B Misikoto. OTKpHBa ce camo
0 yBCJIMYAaBAHC Ha KICTHBYHUTC CJICEMCHTU B MIIsIKOTO.OCHOBHA IpruyrHa 3a Bb3HHUKBAHC Ha
CEKPETOPHOTO Pa3CTPONCTBO Ca PazIMYHU TPAaBMHM Ha MJIEYHATA JKJI€3a, MOJTY4YEeHHU IJIABHO IPH
HEMPaBUJIHO ITbYHO WJIM MAIMHHO JOCHE.

Kannuynu npusHauu

OT CEKpPEeTOpHO Pa3CTPOMCTBO OOJIEAyBAT €qHA WM HAKOIKO YETBHPTHHHA Ha MIJICUHATA
se3a. Hail- cpliecTBeH Npu3HAK € yBEIMYEHOTO KIETHYHO ChAbP)KaHUWE B MISIKOTO- Han 500
XHII. B 1 MIIL

Jlnarno3a

IlocTaBst ce Bb3 OCHOBa Ha JAPEKTHOTO WM WHAUPCKTHOTO OINPCIACIAHC Ha KICTBYHOTO
CBbABPKAHUC B MIIAKOTO.

JlexyBaHe
OTcTpaHsIBaHE HA TPEIIKUTE MPH JOCHETO, MOI00psIBAHE HA XPAHEHETO, JaBaHEe Ha XPaHH,

Ooraru Ha BUT. A u E. He[[OCTI/Il""bT UM CIloMara 3a 1nosBaTra Ha MaCTHUT. HOZ[06p$IBa CC€ XUIru€Hara
Ha MJIcuHara XKJjec3a.

JlareHTHA UH(peKUUA

ITpn narenTHaTa MHGEKIMS JUICBAT BBHHIIHU IPU3HALM Ha 3a00isBaHE, HE CE OTKPHUBAT
MIPOMEHH B KJIETHYHOTO ChABbPIKAaHIE Ha MISIKOTO, HO B HETO CE yCTAaHOBSIBAT TATOTCHHH OaKTEPUH.
YcTaHOBSIBAHETO HA Ta3W KIMHWYHA ()OPMa Ha CKPUT MACTHUT CTaBa CaMo Ype3 MUKPOOHOIOTHIHO
U3CIIeIBaHE HAa MIIIKOTO.

9.CyOK/JIMHNYEH MACTUT

3a CyOKIIMHUYHUS MAaCTUT € XapaKTepHa JIMIICcaTa Ha OCHOBHM ITPHU3HAIM Ha Bh3NAJICHUE Ha
MJIEYHaTa XkJie3a, HO Ce YCTaHOBsIBa 10Ope U3pa3eHo yBEINYEeHHE Ha KICThYHUTE eJIeMeHTH ( Hajl
500 xun. B 1 MJI. ) ¥ HAAMYHOCT HAa NATOTEHHU MUKPOOPTaHU3MHU B MIISIKOTO.

IIpuyunu n naroresesa

Haii-ronsiMo 3HadeHHE 3a MOSBIBAHETO U IIMPOKOTO PA3NPOCTPAHEHHE HA CyOKIMHUIHNTE
MacTUTH MMaT CTa(MIOKOKHTE, CTPEIITOKOKUTE W HIKOW APYTM MHUKPOOHH BHIOBE, M TO MPEH
BCHYKO IIPH HECMAa3BaHE Ha MPOM3BOJCTBEHATa XMIMEHA U OCOOCHO Ha XWI'MEHATa Ha JIOCHETO.
CyOKIMHUYHNATE MAacCTHTH CE XapaKTepu3upar ¢ mposndepaTHBHO Bb3MAJICHUE Ha IHCTEpHATa
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1 MJICHHUTC IIbTHIIA, OTHUIIHO- ACCKBAMATHBHO BBH3IIAJICHHUC Ha KpaﬁHHTe JKJIC3HU Yy4aCTblH,
CbCANHUTCIIHOTHKAHHO Pa3paCcTBAHC HAa UHTCPCTUIIUYMA U 06paTHO Pa3BUTHC HA KJIC3HATA ThKaH,
B pE3YJITAaT Ha KOCTO BbB BCUYKU CHIydYau HACThIIBA HaMaJIIBaHC Ha MJ'ICKOZ[O6I/IBa oT OosHuTE
YCTBbPTUHU.

Kumaunynu npusHaum

OO01I0TO CHCTOSTHHE HA )KHBOTHOTO HE € TPOMEHEHO. TelecHaTa TeMIeparypa € B TpaHHIINTe
Ha HOpMajHara. ANETUTHT € 3ana3eH. MieyHara ceKkpeluns IOCTENEHHO HamalsaBa. MIsIKOTO He
€ TIPOMEHEHO.

Jnarsosa

IMocTaBs ce Bb3 OCHOBA Ha JAHHHUTE OT JAOOIATOPHOTO M3CIIEBAHE- yBENHUaBaHe Opos Ha
COMAaTUYHUTE KJICTKH U IIPOMAHA B pH Ha MJIAKOTO.

10.XpoHu4yeH MacTut

Ilox xpoHMUYEH MacTHT ce pa3bupa MEp3eCTHpAIl MOBEYe OT HIKOIKO MECEla MM Mpe3
BpEME Ha IENHs JIAKTALMOHEH MEePHO CyOKIMHNYEH MAacTHT. XPOHUIHUAT MAacTHUT € ¢opma Ha
MPOSIBSIBaHE HA CyOKIMHUYHNS MACTUT.

Iprnunnan

XpOHWYHUTE U CYOKIIMHUYHUTE MACTUTH C€ MNPHYMHABAT OT KOKU. Craduiiokokw,
CTPENTOKOKU. XPOHUYHHUAT MAacTUT € M CTaJCH MpoOJIeM U 3aBUCH OT : XpaHEeHe, IVIeJlaHe Ha
JKMBOTHUTE, HACJIEICTBEHOCT, 000OpHA XUI'HMeHa, HAYWH Ha JO€HE, XUTMEeHA Ha IOCHETO U JIp.

Kumnunynu npusHauu

»  Arpodus mu xuneprpodus Ha MIIeYHAaTa XKJe3a

» OOpa3syBaHe Ha BTBbP/SBAHMUS C Pa3IMYHA TOJIEMHHA

» PaspacTBaHe Ha CheAMHHUTEIHATA ThKAH

» MUKpPOCKOIICKH IPOMEHH B MIISIKOTO HE C€ YCTaHOBSIBAT.
JAuarno3a

ITanm- Tect

JlekyBaHe Ha ckpUTHTE ( IPEIKIMHUYHU MACTHTH )

A. Tlpe3 maKTaMOHHUS IEPHOL

JlekapCTBEHOTO CPEACTBO Ce MpWiara JBY- WJIM TPUKparHO. VIHTEpBaIbT MeXIy JBeTe
TpeTupanus TpsiOBa na Obae He moseue oT 12-24 yaca.

B. Ilpe3 cyxocroitnus nepuos

He ce ryou misixo. M3BbpiiBa ce eqHo Tpetupane. Ch3/1aBa ce BHCOKA U IBITO 3abpiKalia
ce KOHIIEHTpalysa Ha aHTHOMOoTHKa. JIMKBHIMpa ce maroreHHaTa MUKpPOQIopa HEMOCPENCTBEHO
Mpeu pakAaHETO U JAKTAIHATA.

OcHoBHa cxeMa 3a 60pda ¢ MACTUTHUTE
[Monmbprxane Ha HeOOXOMUMATa XUTHEHA C MOACPHH JIC3UH(CKIIMOHHH CPECTBA.
TekyIl KOHTPOJ Ha JOMITHATA WHCTATAIINS

OCI/IprHBaHC Ha MIPaBUWJIHO OTITIC)KJAHE U JOCHE Ha JKUBOTHUTE

Ll S

[TepronuaHN KOHTPOIHH NPEITIEAN HAa BUMETO 10 4 ITHTH Mpe3 JIaKTaIuiTa

5. YcraHoBsiBaHe Oposi Ha 3apa3HUTE BHMEHa W WJISHTU(HKAIMS Ha OaKTepUaTHHS
MIPUYUHUTEIT
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6. HpaBI/IHHO JICKYBAHC Ha KIIMHUYHUTEC MAaCTUTU NPE3 JIAKTAHUOHHHUA IEPHUOIL

7. KonTtpox Ha Bcsika HOBOBEBEACHA KpaBa BEB (hepMmara.

Hecneunduunmn macTutu
1.CTpenToKOKOB MACTUT

CTpenToKoKOBHSI MacTUT € HalOmromaBaH 3a mbpBH IbT B llIBeiinapus. Ilopaan >xpaToTo
OLIBETSIBAHE Ha MIISIKOTO, TOH ¢ HapeueH ““ Gilber galt” . Bonecrra npoTnya karo rHOHHOKaTapaiHO
BB3MAJCHUE Ha MIJIEYHUTE KaHaId M aJBEOJWTE C IPOMEHHM B MIIIKOTO, pa3pacTBaHe Ha
MHTEPCTHLHATHATA ChEANHUTENIHA ThKaH U aTpodHs Ha IapeHXnuMa.

le/l‘{ﬂﬂﬂ H ImaTroreHesa

CTpenToKOKOBHAT MAaCTUT CE MPEAU3BUKBA OT PA3IMYHU [AMOBE CTPENTOKOKH- Str. Agalac-
tie, Str. Dysagalaktie, Str. Uberis, Str. Pyogenes. B miieunara jxjie3a Ha KpaBaTa CTPEITOKOKUTE
HaMupar GJaronpHsTHA cpeja 3a pa3BuTHeTo ci. OCTaBaT IBJTO BPEME U MPEAN3BUKBAT PA3IHYHU
IMMPOMCEHHU B JKJIC3HATa ThbKaH U B MJIAKOTO. HpI/I JOCHETO YPE€3 MIIAKOTO TC ITOIajaar 1o moOBbPXHOCTTA
Ha OUOKUTE, IO PBUCTC HA JOAYUTC, TOUTTHUTC YalllKH, 110/1a, ITOCTECIIATA U 110 APYTUTEC MPCAMECTU,
OKpBXKaBaIid O0MHOTO >XUBOTHO.IIpeMuHaBaHETO Ha OaKTEpUHTE NpE3 IUIKOBUS KaHal Ce
6HaFOHpI/IHTCTBa OT HSKOU I[e(beKTI/I B OTBOpa MY, HapaHABAHUA HA KOXKaTa U CIIMTCJIa Ha KaHalla,
HIarmHu a(bTI/I u ap. HOHaI[HaJ'II/ITC IO TraJIaKTOr¢HCH IBbT B MJICUHATA XKJI€3a CTPCITOKOKHW HE
BUHAru mnpeau3BHUKBAT KIMHUYHO 3a6eﬂe)KI/IMI/I U3MCHCHHMUA, TBU KaTo 6aKTepI/IOCTaTI/I'-IHI/ITC u
6aKTepI/II_II/I):[HI/ITe Cy6CTaHI_II/H/I B MIIIKOTO BB3MPEMATCTBAT PA3MHOKAaBaHETO UM U ' UHAKTUBUPAT.
Yecto cTpenTokokoBara MH(MEKIMsA MpoTHYa OABHO U HE BHHATU CE CHIIPOBOXKIA C KIMHUIHO
U3pa3eHH U3MEHEHUS B XKJIE3aTa M C MAKPOCKOIICKH MTPOMEHH B MJISIKOTO.

Str. Agalactie npuTe:kaBa Hali- ToNsIMa MATOTCHHOCT MEXKIY NPUYMHUTCIUTE Ha
CYOKJIMHUYHUTE MAaCTUTH U MPH BJIONIABAHE HA TOWJIHHS MPOIIEC CHIICCTBYBA OMACHOCT OT MTOSIBA
Ha KJIMHUYEH MACTHUT.

Kiannuynu npusHaum

7

¢ Bo3nanuTennus npoiec 00XBaIla eAUHKS WM [[BAaTa, & MOHSKOra TPUTE MK YECTUPUTE
Jisiia Ha BUMETO
¢ 3acernarara 4eTBbPTHHA € yroJieMeHa, OOJIe3HeHa, TeMIIEpUpaHa

¢ TlonxokHaTa CheAMHHUTENTHA THKAH € MPOIKTA ChC CEPO3HA TEUHOCT

R/

¢ HopwmanHo MyIeyHaTa *kKJIe3a MPH KpaBaTa TeKHU 0KoIo 10 KT, a U CTPENITOKOKOB MAaCTUT
noctura 16.5-30 kr

<> HpI/I O6XBaH_[aH€ Ha rojisiMa 4acT OT ’KJI€3HaTa TbKaH, B KaAHAJIHATA CUCTEMa U IUCTEPpHATa,
CC HaMupa THOMHA Maca ¢ KBJIT, CHBOXBJIT WUIH Kaq)eHI/IKaBO)K'BJ'IT OBAT U I'bCTA, CJIU3€CTA WU
Kam006pa3Ha KOHCUCTCHIIMA.

JAunarno3a
IToctaBs ce camo Bb3 OCHOBA Ha OAKTEPHOIOTUIHO U3CIICIBAHE
JlexkyBaHe

HpI/IHaFaT CC IICHUIIUJIMH, Cyﬂ(l)aHI/IHaMI/IHI/I, NEHUIUJINH-CTPCOTOMUIWH U AP. ILo6pe € Jaa
CC U3M0JI3BaT BOAHU PAa3TBOPH, MACJICHU CYCIICH3UHN WJIM BOAHO-MACJICHU CMYJICUU. I[O6aBKaTa
Ha BHUT. A B XpaHaTa CMEK4YaBa APasHECIIOTO Z[eﬁCTBHG Ha npenapara BbpXYy KJC3HATa ThbKaH U
noouipsBa NpouCCUTE HAa O3APAaBsIBAHC.
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2.CtaduI0KOKOB MACTUT

3auecTsiBar ciydaute Ha crauiaokokoB macTuT. Ot 3000 n3cneaBanu kpaBu B 57.7% ce
YCTaHOBSIBA HaX0/Ka Ha CTa(UIIOKOKH.

IIpnuuHN 1 naTorenesa

OCHOBHHTE PUYMHHUTEIN HA CTPENTOKOKOBHS MacTuT ca S. aureus u Coagulase Negative
Staphilococci (CNS). bonectra ce pasmnpocTpaHsBa TIaBHO dpe3 OONHH KpaBH, KOUTO OTICIISAT
NPUYUHHUTENS 9pe3 MISKOTO. M3TOYHMK Ha MHQEKHs Morar aa ObIaT U OHe3M CTa(HIOKOKH,
KOMTO CE€ HaMHpaT 110 KOKara Ha BUMETO M LHLKUTE, KAKTO M B IPYTHTE Y4acTBhLUH Ha TSJIOTO.
WudeknuaTa ce mpeHacs OT €IHO )XKUBOTHO Ha APYro Ype3: PhLETE Ha JOSYHTE, JOWIHUTE Yall-
KM, KbpPIIUTE 32 H30BbPCBaHE HA BUMETO | Ap. B mapeHxnMa Ha jxire3ara cTaQuIOKOKUTE MmonagaTt
Haii- 4ecTo Mo TajakroreHeH IpT. OT mpeapasnoiaranuTe MPUIMHA 0COOCHO 3HAYCHHE MMaT
TpaBMUTE, OJYYESHH IIPH HEPABUIIHO PHYHO HJIM MAIIMHHO JJOCHE.

Kannuunu IpU3HaAIu

Bp3nanurenHuAT npolec o0xBala eHan mo- PsAKO IBe OT YeTBbPTHHUTE Ha BUMeTo. Haii-
YeCTO ce Cpella XPOHWYHHAT KaTapaleH MAacTUT, KOMTO Makap U PsJIKO, MOKE Ja MPOTede U B
octpa ¢opma. ITonsxora Moxe 1a ce HaONIOOaBa U OCTHD 3/I0KAUECTBEH MAacCTUT.XPOHMYHATA
¢opma npotuya ¢ oOpa3yBaHe Ha Pa3IMYHO TOJIEMU BTBBP/SBAHUS BCIECACTBHUE HA Pa3pacTBaHE
Ha CheIMHUTENIHATA ThKaH, HAMaJIsBaHe Ha 3a00Js1aTa YeTBbPTUHA M 00pa3yBaHe Ha IOJIUIIO3HU
yaeOensiBaHUS Ha JIMTaBUIaTa HA MUCTepHATa. [IoHsIKOTra B MapeHXUMa c€ YCTaHOBSIBAT OTICITHH
BB3JIM, JOCTUTAIIN HAa TOJIEMHHA JO YOBEUIKH IOMPYK. MaKpOCKOIICKH M3MEHEHHS B MIIIKOTO
He ce ycraHoBsaBaT. IIpu ocrpara popma MIIKOTO € M3MEHEHO M ChAbpPXkKa napuandera. Ilpu
ocTpara 3j0KadecTBeHa (opMa KoxaTa B 00JacTTa Ha 3aCErHATHs PA3KO YBEJIHYEH y4YacThK €
OITbHATa M BB3MAJCHA, MOHAKOTa C BHUOJETOB OTTEHBK. lloAKOXKHAaTaA M WHTEPCTHLMAIHATA
THKaH Ca €AeMaTU3UpaHU. MIISKOTO cTaBa BOAHHCTO, CEPO3HO, 03 MUpHU3Ma WM Npuaodusa
4yepBeHOKa(sB 1BAT, IPUMECEHO € ¢ (GUOPUHHM HUIIKK M MMa HerpusiTHa Mupusma. OO0Ioro
CBHCTOSIHUE Ha >KHBOTHOTO € CHJIHO BIIOLICHO. BhTpemiHara TejxecHa TeMIlepaTypa € MOBHILIEHA,
JUIIAHETO U ChpJieuHaTa JeHHOCT ca YCKOPEHH, )KUBOTHUTE OTKa3BaT XpaHaTa.

Juarno3a

[Tocraes ce camMo Bb3 OCHOBa Ha OAKTEPUOJIOTHYHO H3CIIC/IBAHE.
JlekyBane

e [lenunuinHu

e CTpenToMUIIMHH

e Cyndanmnamunu ( Trimetrox, Ultrasol, Triprim, Alfatrim 24 % )

3.KoaumacTur

KonmuMacTuTBT € eHa OT Hal-TexXKUTe GOPMHU Ha MACTHUT MPHU KpaBuTe. Toi HaHACS TOJIEMU
3ary0m, KOMTO Ce M3pa3sBaT IIaBHO B HAMAJSIBAHE W NMPEKHCBAHE HAa MIIAKOTO, YBPEXKJaHE Ha
00XBaHATUTE OT BH3MAJCHUETO YETBHPTHHN HA BUMETO, a B OTAEIHHU CITydaH, P HETPABITHO
JIEKyBaHe, U CMBPT Ha 3a00JIeTHTe.

IIpuynHy 1 naroreHesa

[puunaurenn Ha xonmumactuta- E.Coli, Aerobacter aerogenes, Klebsiella pneumonia.
Konubakrepunte ca HOpMaaHu oOuTarenu Ha Aebeute yepsa. B miieunara xJie3a momnajaar riiaBHO
[pe3 MUIKOBUS KaHaJl, HO MH(EKIMATA MOXKE JIa HACTHITU U 110 XeMaToreHeH bT. [lomaaHanu B
MJIEYHATA XKJIe3a, KOTMOAKTEPUUTE MPETHU3BUKBAT OCTPO Bh3IAJIEHHUE, C ICHO U3Pa3eHH CEKPETOPHH
pa3cTpoiicTBa U BIIOIIIABAaHE HA OOIIOTO ChCTOSTHHE HA YXMBOTHOTO. XeMaTOreHHOTO HH()EKTHPaHE
MO’KE J]a HACTBIIH TPH MPEMUHABAHE Ha KOJIMOAKTEPHHU B KPBBTA OT Jie0esuTe YepBa Wik OT JAPYTrH
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OTHHMIIIA- MaTKa, Biaranumie u ap. Ilpenpasnonaraiia posst 3a Bb3HHKBaHE Ha KOJIMMAcCTHTa MMaT
1 pa3IMYHUTE TPABMH, OITYyYCHHU NIPH IPyOO0 PHYHO U 0COOEHO IPH HENIPABUIIHO JIOCHE.

Kumnuynyu npusHaum

Knuanunnte mpusHamm ce pa3BuBar Obp30- 3a 4 Mo 8 waca. 3acerHarara 4acT € CHJIHO
yBeJIMYCHa, BTBbp/CHA, TeMmrepupaHa, Ooje3neHa. Koxara € CHIHO M3MbHATA M 3a4epBEHA.
Konu4ecTBOTO Ha MIISIKOTO B 3aCETHATHs yU4aCThK BHE3AIIHO M CHUIIHO HAMAJISBA U CE MPOMEHS
MaKpOCKOIICKU. B HayaioTo MJISIKOTO € BOAHHUCTO, CJIEA TOBAa CEPO3HO HIIM KbpPBaBO-CEPO3HO,
noHsikora ¢ (GUOpUHHM Macu, ¢ THOWHHM (onukyau. BoOOHUCTHAT XapakTep Ha MISIKOTO H
KBJITEHUKABOKBPBABHAT My OTTEHBK Ca XapaKTepPHM MPH3HAIM 3a KOJMMacTuTa. Berencrsue
pe3opOiMsi HAa TOKCHHHM OOILIOTO ChCTOSHHE HA XHBOTHOTO € CHJIHO BIIOLICHO. BbTpeiminara
TeJIeCHA TeMIlepaTypa ce Biomrasa 1 Moxke 1a nocturae 41,5 C © . [lumanero u chpaedHara Jei-
HOCT ce yckopsiBar. KocMuTe ca HacTpbXHaJM, HaOMOnaBa ce MOTperBaHe Ha MycKynute. [Ipu
HECBOEBPEMEHHO M HEMPABUIIHO JIEKyBaHe 00JIeCTTa 3aBbpIlBa ChC CMBPT.

Junarnosa

ITocTaBsi ce Bb3 0OCHOBA Ha MI/IKI)OGI/IOJ'IOFI/ILIHOTO H3Clie[BaHe Ha MIIIKOTO U Ha HaOJI0aBaHUTE
KIIMHUYHU IPU3HALA.

IIpornosza

I/IBXOHLT Ipu KOJIUMACTUTHUTEC € pPA3JIMYUCH U TPYAHO CC YCTAHOBsABA B HAYaJIOTO Ha
3a00J15BaHETO. 3aBUCH OT HAaBpEMCHHA HaMeCa U MPaBUIIHO JICKYBAaHC.

JlekyBaHe

e E. Coli, Aecrobacter aerogenes , K. pneumoniae ca YyBCTBUTEIHH KbM BCHYKH
AHTUOMOTHIIM, yIOTPeOsBaHM 3a JIEKYBaHE HAa MACTUTHTE ( C U3KIIIOUYEHHUE HA TIEHUIININHA)

° HpnnaraT CC CTPCOTOMULIMNH, aYypOMUIIUH, TECPpAMUIIUH, HCOMUIIUH U AP KaTO TOBa CC
OIIpPCACid OT aHTH6I/IOTI/IKOFpaMa. OOMKHOBEHO HAYMHA Ha MPUIIOKECHUE € UHTPAIUCTCPHATIHO.

o [IpuBIomeHo 0010 ChCTOSHHUE CE IIPUIIara CAMITOMATHYHO JICKYBaHE- TITFOKO30KAIITUCBH
nHQY3HUH, CHPICYHH CPEACTBA U JIp.

o HpI/I ICHHHU )XUBOTHH MOXE Ia CC HpI/I6€FHC A0 4aCTU4YHa €KCTUPpIAlnA Ha 3ace€rHarara
YJacT Ha JKJie€3ara.

4.Ty6epky/103eH MAaCTUT

TyOepkyno3HUAT MacTHT ce€ XapakTepusupa ¢ 0aBHO pas3BuBamo ce, 0e3001e3HEeHO
BB3MaJICHHE Ha MJIEYHATa jKjie3a BCIEACTBHE HA CIUHUYHU WM Ha MHOXXECTBO TYOEpKYIO3HH
Bb3eJI4eTa, 00XBaHAM 11A1aTa ThKaH Ha xkJe3ara ( MuidapHa Gopma).

IIpnyuHN 1 narorenes3a

Bonecrra ce nmpenu3BukBa oT TyOepKyno3Hara 6akTepus Mycobacterium tuberculosis typus
bovinus. Bp3HHKBa 110 KPBBEH U FAJIAKTOT€HEH ITBT. B jkiie3aTa MUKpOOPTaHU3MHUTE MTOTAAaT Ype3
KPBBTa OT MACTOTO Ha II'BPBHYHOTO OTHHMIIIE.

KnuHuynu npu3Hanu

TyOepkyno3ata oOxBalia eIHa, MO- PSIKO JBE WM BCHUYKM YETBBPTUHH Ha BHMETO.
HaneuMeHHHTE BB3IIM ca yBelWYeHH. MIleyHara jkjie3a € IMoBeve MM I0- MaJKO yBEJIHYeHa U
MMa TBBP/IO- eJlaCTUYHA KOHCHCTEHIHs. B o0OnacTra Ha ucTepHara ce yCTaHOBSIBa SICHO M3pa3eH
TIOJIKOXKEH €/IeM.

JAuarno3a

1. Tlpm ycraHOBsiBaHE HA TyOEPKYJIO3HU OaKTEPUH B MIISIKOTO

2. TlomoxuTeneH pe3ynTar oT TyOepKyIMHU3AINS
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JlexyBaHe

He ce npeanpucma. JKuotHOTO Ce u3Ipalia B KjlaHungara.

5. AKTHHOMHKO3€H MAaCTUT

Tasn kauHUYHA QopMa ce XapaKTepu3hpa C THOMHM OTHHIINA, KOUTO OOXBaIlaT OTHAJYaso
KO)KaTa Ha MJICYHATa JKJIe3a, CIIe]] TOBA HHTEPCTUIIMAIHATA W )KJI€3HATa ThKaH.

IIpuynHy 1 narorenesa

AXTHHOMHKO3HMAT MacTUT HAMa €IWHHA eTHosorus- Actinobacillus lignieri, Actinomy-
ces Israeli, Corynebacterium Israeli, Bact. Pyogenes, Staphylococcus. [IpuunHuTensT momnana
B MJICYHATa )kKJIe3a 110 XEeMaTOreHEeH M raJlJakKTOTeHEH IbT M TIpe3 MOBpeeHa KoXka Ha BUMETO H
[UIKHTE.

Kumnuynu npusHauu

0 HpI/I MMOBBPXHOCTHA AKMHOMHUKO34 IO KOXKATa Ha BUMCTO CC MOABABAT TPBPAU U ITIAAKHU
noayBaHUs

oo 3acerHarara 4acT € CWJIHO yBEJIM4eHa U MHOTO TBbpJa
00 MIISKOTO ChABPXKA APYy3U

oo Jlum¢pHHUTE BB3NIN Ca YBEINYEHH

JAuarno3a

KnuHudHO ce mocTaBs TpyIHO, 3aI[0TO OMMCAHUTE KIMHUYHY NTPU3HAIN HE Ca XapaKTepHH
caMo 3a aKTHHOMHKO3HUS MacTUT. Morar /1a ce HaOIrofaBar v Ipu JpyTH 3a00IsIBaHus.

JlekyBaHe

[ToBbpXHOCTHHTE aKTHHOMHMKO3HHU BB3€JIUeTa CE€ OTBApSAT U CE JIEKYBaT IO IpaBHjaTa Ha
xupyprusta. TymupaT ce exenHeBHo ¢ 10 % ionna TuHKTypa. JlaBa ce HaTpUeB WIN KalueB
ﬁOHH}I mo 5 T'p ABa IIbTU HA JICH. H3nomnsBa ce u CTPCITOMUINH WU CTPEIITOMUIIUH- TICHULIAJINH.
[Tpu MunnapHara opma JieKkyBaHeTo € 6e3pe3yATaTHO.

6.1l1amen MmacTuT

[armHUST MacTUT ce XapakTepu3upa ¢ o0OpasyBaHe Ha aTH IO KO)KaTa Ha BUMETO U MPEAn
BCHUKO T10 Kokara Ha nunkuTe.Koraro adture o6xBamar u Bbpxa Ha IUIKUTE, B3MATUTEITHUSIT
MPOLIEC MOXKE /1a IPOHUKHE ITPEe3 NUIKOBHS KaHAJ U J1a 00XBaHE MIICYHUTE ITBTUINA M KpaiHUTE
UM pa3KiIoHeHus. [[puauHNTeN HA MIATHAAT MACTHT € BUpYC. ToH € eiH OT Ha- IpeOHUTE BUPYCH.

Kannnunn NpU3HAIA

H'I)pBI/IﬂT Hali-siceH IIpU3HAK € TpeCcKkara, 0co0eHo Py MJTAANUTE )KUBOTHU. Tsace CbIIPOBOXJA
C HAMAJIIBAHC Ha allieTUTAa U Ha MJICUHAaTa CCKpCUMs. I[OCHCTO € TPpyAHO, 0O0JIC3HEHO W HEITBJIHO.
U_Ial'IHI/ITe MEXypuieTa €a € pasMepu OT MPOCCHO 3bPHO A0 OPEX. PaBHp’LCHaTI/I ca NOCAMHUYHO
WA CIIETH 110 HSIKOJKO. belle3HMKaBM WM ¢ XBITUHHKAB OTTEHBK. M3MbIIHEHU ca C J'II/IM(l)a.
HpI/I IMyKaHC Ha MSACTOTO UM CE€ 06pa3yBaT YUCPBCHUKABU U OoJe3HeHU cpo3uu. Bw3nanurenHusaT
IMMPOIEC Ha XKJIe3aTa MMPOTHYa KaTO KaTrapaJCH WiIn THOMHO- KaTapaJCH MAaCTHUT.

Junarno3a

IlocTaBst ce Bb3 OCHOBA Ha MaHHUTE OT KIMHUIHUTE M3CJICABAHUS U OT M3CJICABAHETO Ha
MIIAKOTO.
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IIporuosa

BJ'IaFOl'IpI/ISITHa IIpy TOBBPXHOCTHO HM3MCHCHUE Ha KOXaTra U He6naroan;1THa, Koraro
BBL3MAJIEHUETO 00XBaHE nucTepHara, MJICYHUTEC KaHAJIN U aJIBEOJIUTE.

JlekyBaHe
o [logoOpsiBa ce XxurneHara Ha JJO€HETO

o] EpOBI/II/ITe 0 KOXXaTa CC JICKYBAT C ,HC3I/IH(1)€KL[I/IOHHI/I Ma3u- pUBAHOJOBA, UXTHUOJIOBA,
HomaHa 1 Ap. 1iIn I[eSI/IH(bCKLII/IOHHI/I MMpaxoBe, KOUTO CC MOCHUIIBAT IPH CITYKBAHC Ha aq)TI/ITe.

JlaHHUTE OTHOCHO MOKA3aTEINTE 3a YCTAHOBSIBAHE HAa PA3IMYHUTE BHIOBE MACTUTH:
MukpoOHOoIOrHYHO, HU3UKOXUMHUYHO U3CIICABAHE HA MJISIKOTO, KIMHUYHH [IPU3HAIM, HU JaBaT
OCHOBAHHME J1a HAlIPaBUM CJICAHUTE U3BOIU:

1. MacTtutHOTO 3a00JIsBaHe € HA-YeCTO CPELIaHo MPH KPAaBUTE, CIICBAHU OT OBIIC,KO3H,
OHBOJIMIIH.

2. Pesymrarute moKa3BaT HEOOXOAMMOCTTA OT CEPHO3HHU M3CIICABAHUS 32 BHa HA MaCTUTA
1 BU/Ia Ha KUBOTHHUTE. TeXHUTE 0COOCHOCTH BIISIAT BHPXY CHCTaBa M CBOMCTBATa Ha MIISIKOTO.
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OTHOCHO U3CJIEABAHE HA UHTEH3UBHOCTTA HA JIBUKEHUE
HA HAITPABJIEHHUE KB. YCTOBO - CMOJISIH U OBPATHO KATO
YACT OT YETUPUKJIOHOBO KPBbCTOBHUIIE HA TEPUTOPUSATA
HA T'PAJl CMOJISIH

1. ac. a-p Cnasuo T. boxkos, I'eopru /I. Tonkos

IlaoBauBckn ynusBepceuret ,Jlancuii Xunenaapekn®, TexHnueckn KoJIex -
Cmonsin

1. ac. 1-p I'eprana JI. CtaneBa

PY”Anrea KbnueB” - Pyce

About the researching of the traffic intensity of the direction Ustovo —
Smolian as the part of crossroad in town of Smolian

There are many researching methods for the traffic, from the simplest, in which is involved
one person without special equipment, and to the most complicated one, in which are involved
more persons with special equipment. The big number of methods is determined of the variable
and complicated traffic tasks, which have to be done. Moreover the progress of modern devices
and equipments also make changes and improvements of traffic researchings [1].

This article renders the results from researching the traffic intensity of the vehicles and the
pedestrians through the crossroad in the town of Smolian, direction Ustovo — Smolian and vice
versa.

1.BbBeneHnue.

ChliecTBYBaT MHOTO METO/IM 33 M3CJI€ABaHE HA MbTHOTO JBIDKCHHUE, KAaTO CE 3all0YHe OT Haki-
MPOCTHSL, B KOHTO yYacTBa caMoO €IWH YOBeK, 0e3 a Obae cHAOICH ¢ amaparypa, U ce TOCTUTHE
JI0 Hali-CJIOXKHHMS, IPH KOMTO B3eMaT y4acTue MoBede Xopa, CHaO/IeH! ChC CIelnaliHa anaparypa.
TonemusT Opoit MeTonu ce Hajmara OT MHOTOOPOWHHUTE W CIIOKHHU 3aJlaud, KOUTO TpsOBa Ja ce
peliaBar npu MbTHOTO JBMkeHHe. OCBEH TOBa Pa3BUTHETO HA ChbBPEMEHHUTE MPUOOPHU U anaparu
CBIIIO OKa3BaT U3MEHEHUS U TIOA00PEHNUS IIPH U3CIEABAHETO HA IBTHOTO JABMKeHUe [1].

B crarusara ce pasmiekKaaT pe3yJTaTuTe OTHOCHO M3CJICABAHETO HAa MHTCH3MBHOCTTA Ha
JABMKCHUE Ha TPAHCHOPTHUTEC M TMCUHICXOAHUTC IMOTOHMW Ha YCTUPUKIIOHOBO KPBHCTOBUIIC Ha
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TeputopusaTa Ha rp. CMOJISH MO HAIIPABICHUETO KB. YcTOBO — CMOJISIH U B 00paTHO.

2. MeTonuka Ha U3CJIeqBaHeE.

[Tpu m360p BT HA KOHKPETHO KPFCTOBHILIE Ca B3ETH 0] BHUMAHHE CIICITU(PIIHITE 0COOCHOCTH
MPECUYAIIUTE C€ YIULHU U TOKa3aTeIUTe Ha TPAHCIIOPTHUTE U MEUIEXOAHUTE MOTOLH, KaTO ChCTAB

U MHTCH3UBHOCT.

Ilpensun Ha TOBa OCOOEH HMHTEpEC MPEICTaBIsABA KPHCTOBHINETO OOpa3yBaHO OT
npecuyanero Ha Oyneapaute Ilersp bepon — Pomomm + Pomorm — Kocra ABpaMukoB, 4usaTO
Kapra e npejcraBena Ha ¢ur.1 [2].

KpbcroBuieTo e usrpaieHo oT Hali-HaTOBapEeHUTE TPAHCIOPTHHU apTepuu Ha rp. CMOIIsH,
T10 KOWTO C€ JIBMKH TPAHCIIOPTEH IOTOK, ChbCTABEH OT JIEKH M JICKOTOBAPHU aBTOMOOMIIH, TOBAPHH

aBTOM06I/IJ'II/I, aBT06YCI/I, 6yKCI/IpHI/I BJICKA4U U pEMaApKETa U CCAJIOBU BJICKAYU U IMOJYPEMAPKETA.

3aeaHo C TE3W TPAHCHOPTHHU CPCACTBA MPE3 KPHCTOBUUICTO MNpEMHHABAT U ICHICXOAIH,
JABMOKEIIN CE 110 HAIPABJICHUE HA MMPUJICKAINIUTE BEAOMCTBA U YXUJIUIITHU KBapTaJiu.

¢ur.2. Cxema Ha U3CJICBAHOTO
KPBCTOBHILE
BxonHuTe KOHOBE (IIOACTBHIIN) Ha KPBCTOBUINETO Ca M3rPaJieHH OT OCEM IIIATHA, BCSIKO C

¢wur.1. Kapra Ha n3cneBaHOTO KPBCTOBHIIIE

TPHU JICHTH 34 MPECTPOSABAHC 34 IPOMAHA HA MOCOKATa Ha ABUIKCHUC.

Pazperiennre MaHeBpH 3a BCsIKA €/1HA OT JIGHTHTE 3a JBIDKCHHUE Ca IIOKa3aHU Ha CXeMara Ha
KPBCTOBHIIETO Ha (ur.2.

I/I3cne}13aHeT0 Ha MHTCH3MBHOCTTA HA JBMXKCHUEC HA TPAHCIIOPTHUTEC U MECUHICXOIHU ITOTOIN
IIpe3 KPBHCTOBHUILETO € MPOBENEHO MPH HATYPHHU YCIOBHSA C M3IIOI3BAHE HAa BU3YaJHHS METOJ,.
IIpoBexxjaHeTo Ha U3CIEIBAHETO € OCHIIECTBEHO B €CEHHO-3UMHUS nepuon Ha 2012 .

HarpaBieHusta OT U3C/eBaHOTO KPHCTOBUILE, KOUTO C€ Pa3nIeXIaT B HACTOSIIATA CTATHs
ca (pur.2):

-CMOIIsTH — KB. YCTOBO;

-KB. YcTOBO — CMOJISH.

YacoBuTe MHTEPBAJIM 32 U3CIIC/IBAaHE HA HHTEH3UBHOCTTA Ha JABMKEHHETO Ha PA3IVIEKIAaHOTO
HarpaBjeHHe Ha KPhCTOBHUIIETO ca MPHETH ChOOpa3HO €CTeCTBEHATa AMHAMUKA Ha JIBHIKEHUETO
Ha TOBa KPBCTOBHIE W ce HaMupaT B rpaHurmre, cboTBeTHO 06.00-09.00 h, 11.00-13.00 h u
16.00-19.00 h.
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HperOSIBaHeTO Ha MPEMUHABAIIUTC aBTOMOOMIIH TI0 BUJ U ITOCOKa Ha JBHUIXXCHHUEC, KaAKTO U
3a MpeCUYalIUuTC KPHbCTOBUILECTO IMEHICXOAIN € U3BbPIICHO 3a IBCTC U3CIICIBAHU HAIIPABJICHUA Ha
KPBCTOBUIIIETO.

WuTen3uBHOCTTA Ha BIOKeHHe Pa ce onpenens mo gopmymnara [1]:

6)) P, ==, asr/h (new/h),
T
KbeTo Q ca aBTOMOOHIIHTE (IEIICXOAUUTE) IIPEMHHAIH 38 ONPEACIICH IEPHOL OT BpeMe, Op;
T — onpenener nepuos oT Bpeme, h.
3. AHanu3 ¥ OIEHKa Ha eKCIIEPUMEHTATHUTE PE3YIITaTH.

Crien POBENCHUTE CKCIICPUMCHTAIHN HW3CJCABAHUS Ca MOJYYCHH CIICTHUTE PE3yNTaTH,
npuBeAcHU B Tabm.1 70 Tab.2, cboOpa3HO C MOCOKATa Ha JBHXKCHHC M YACOBUST MHTEPBAT OT
JICHOHOIITHETO.

Hannure ot tabn.l u tabn.2 ca npencrasenu rpaduuno Ha ur.3 no ¢url0 u orpasssar
JUHAMHMKaTa Ha II'bTHOTO M TICIIEXOJHOTO JBI)KCHHE 3a paslIeKJAaHUTE HAIpaBICHUS OT
M3CIIE/IBAHOTO KPHCTOBHIIIE.

Tabim.1

PasnpenieneHre Ha TPAHCIIOPTHHUS TTOTOK 1O ChCTAaB U MHTCH3WBHOCT 32 HAIPAaBICHUE KB.
YeroBo — CmonsH

Virrepsan JIeKH JIEKOTOBapHH TOBapHU -
ABTOMOOWIIH aBTOMOOWIIM | aBTOMOOWITH

3aBHBAIH HAISIBO

06:00-09:00 30 0 6

11:00-13:00 22 4

16:00-19:00 30 3 0 0

JIBIDKCIIN CE HATPABO

06:00-09:00 299 25 13 12

11:00-13:00 211 17 39 3

16:00-19:00 313 28 29 3
3aBUBAIIA HAJSICHO

06:00-09:00 536 25 4 16

11:00-13:00 381 38 7 10

16:00-19:00 591 38 6 13

MEIIEXOIN

06:00-09:00 339

11:00-13:00 48

16:00-19:00 97
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Tab6n.2

Paznpenenenne Ha TPAHCIOPTHHUS TOTOK MO CHCTaB M WHTEH3WBHOCT 3a HaIpaBlICHUE
CMOJISIH - KB. YCTOBO

Virrrepsan JIEKH JICKOTOBapHU TOBapHU aBTOGYCH
aBTOMOOMITH ABTOMOOMIH ABTOMOOHMIH

3aBUBAIIH HAJISABO

06:00-09:00 45 12 1 1

11:00-13:00 40 17 4 1

16:00-19:00 69 10 2 0

JIBIDKEIIH CE HAITPABO

06:00-09:00 225 23 32 5

11:00-13:00 160 28 18 7

16:00-19:00 313 23 48 6
3aBUBAIIH HASICHO

06:00-09:00 4 2 2 0

11:00-13:00 22 1 1 0

16:00-19:00 37 8 5 0

MEIIEXOIIH

06:00-09:00 49

11:00-13:00 58

16:00-19:00 52

Kakto ce Bwxkma or ¢ur3 m ¢ur4 mMHTEH3UBHOCTTA Ha JISTBO3aBHUBAIINTE TPAHCIOPTHU
MOTONM € Haif-rosiMa 3a JIKUTE aBTOMOOWIM M JocThra cpemHa croifHocT Pa~13 aBr/h mpwm
HanpaBieHHeTo CMONISH — KB. YCTOBO. 3a CBHIIOTO HAINPaBJICHHE JIEKOTOBAPHUTE aBTOMOOWIH
nMmar Pa~3 aBt/h, ToBapauTe aBTOoMOOMIN — Pa~0,6 aBt/h, a aBToOycute Pa~0,2 aBt/h.

A3 ARXN AT _Ki TAGI - ~ABAR3ANA § AAGAT
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0
7,00 9,00

55011 14658

a40f aone

11,00 13,00 15,00 17,00 19,00 21,00

(1)1/11".3. M3MeHeHne Ha MHTEH3UBHOCTTA Ha JIBUKEHUE 32 HanpaBJICHUC KB.YcToBO — CMOJISIH

110 IMOCOKa HaJIABO
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(1)141".4. H3MmeneHne Ha UHTEH3MBHOCTTA HA JABWKCHUEC 3a HAIIPABJICHUEC CMOJIsH — KB. YCTOBO
110 IMOCOKa HaJIABO

W3MeHeHHeT0 Ha WHTCH3WBHOCTTA Ha JBIDKCHHEC HA TPAHCIIOPTHHUTE ITOTOIM IBIDKEIIN
ce B IMOCOKa Harpapo (Qur.S u Gur.6) uMa CHIIUAT XapakTep, HO ¢ U3MCHEH MOPSIBK MPEIBU
Ha TO-TOJISMOTO KOJMYESCTBO MPEMUHABAIIM TPAHCIIOPTHH CpencTBa. [IpH JiekuTe aBTOMOOWIH
MO-TOJIIMAa € WHTEH3WBHOCTTA II0 HarpaBiieHHe KB.YcTroBo — CMonsH — Pa~69 aBr/h, xakTo u
npu JiekotoBapHUTe — Pa~6 aBr/h. [Ipu TOBapHWTE aBTOMOOWIN MO-TONSIMa HHTECH3UBHOCT CE
HaOmoaBa B 00paTHOTO HanpasieHne CmoisH — kB.YeroBo Pa=~8 aBt/h, a mpu aBToOycure T4 e
¢/IHaKBa ¥ B JBeTe HampapieHus — Pa~1,5 aBt/h.

350 & —

%0 e
aaoi i 1aeee

250 o — ——

€461 of 4adi &
200 N

AAANITAGES AA

y %y y
s0 P % 3

7,00 9,00 11,00 13,00 15,00 17,00 19,00 21,00

¢ur.5. l3mMeHenne Ha HHTEH3UBHOCTTA Ha JIBIKCHHUE 32 HAIPaBJIeHUE KB. YCTOBO — CMOJISTH
IO TIOCOKA HAaIpPaBo
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¢ur.6. Mi3aMeHeHne Ha MHTEH3UBHOCTTA Ha IBI)KEHHE 3a HarpasieHne CMOJIsSH — KB. YCTOBO
TI0 TIOCOKA HaIpaBo
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JluHaMuKkaTa Ha ICHO3aBHMBAIIMTE IOTOIM IO HampaBieHHe KB.YcToBo — CMousiH (dur.7)
€ MoJoOHa Ha ropepasriielaHuTe, HO C Hal-roJsIMO KOJMYECTBO IIPEMHHABAIM aBTOMOOHIIH.
WHTeH3uBHOCTTAa Ha JABW)KEHHE B TO3M Clydall 3a Jiekute aBTroMoOmiIn e Pa~126 aBr/h, Ha
nekoToBapHuTe — Pa~8,4 aBr/h, Ha ToBapHUTEe — Pa~1,4 aBr/h u Ha aBTOOyCcuTe — Pa~3,3 aBr/h.

o —

600 @—0_ / ke
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§500 —a—
Ha00 gasi oraaoie
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£300

100 %

)
¢ »
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¢ur.7. I3MeHeHne Ha MHTEH3UBHOCTTA Ha JIBM)KEHUE 3a HaIlpaBiieHue KB.YCToBo — CMOJISIH
IO IIOCOKa HASICHO

3a HanpaBnennero CMousiH — KB. YCToBO (¢ur.8) ce HabmonaBa pa3inyHa JUHAMHKA, KaTo TS
€ Bb3XOJA111a 3a LEeIUT pa3IexkJaH HHTepBal oT 12 yaca.

Tyxk ce HaOMOMaBaT Hali-HUCKUTE HHTEH3UBHOCTH Ha NIBIOKeHue: Pa~5,3 aBt/h (1exn), Pa~0,9
aBt/h (nexoroBapHm), Pa~0,7 ar/h (ToBapHM) 1 Pa~0 aBr/h (aBTOOYCH).
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¢wur.8. M3ameHeHre Ha MHTEH3UBHOCTTA Ha JIBO)KEHHUE 3a HarpasieHrne CMOIIsTH — KB. YCTOBO
I10 ITOCOKA HAJSICHO

JluHamMMKaTa Ha MemexXoJHOTO JBIKSHUE MIPECUYAI0 HallpaBIEHUETO KB. YcToBO — CMOJISH
€ nokazaHa Ha Gur.9. Haii-roisiMo € KoJIM4ecTBOTO IEUIEXOALM B HA4ajJoTO Ha Pa3IIeikKIaHHs
untepBan (kpM 7.00 h), Haii-manko kbM 13,00 h u nexo ce moBumasa kpM 19.00 h. Cpennara
WHTEH3UBHOCT Ha NELIEXOIHOTO JABMKEHHE 32 Pa3IIexk1aHoTo HarpasieHue e Prni=40 nenr/h.
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¢wur.10. V3MeHeHre HAa MHTEH3UBHOCTTA Ha IEIIEXOHOTO IBUKCHUE 32 HAIIPABICHUEC
CMOJISIH — KB. YCTOBO

[NemexomHOTO ABMKEHHUE PECHYAIo 00paTHOTO HarpasieHre CMoisiH — KB. YeToBo (¢ur. 10)
Ce OTIMYaBa C MPOTHUBONOJIOXKHA JUHAMHKA, KaTO TYK HaH-TOJISIMOTO KOJIMYECTBO IEIIEXOJIIH
npeMuHaBa okoio 0051 (keM 12.00 h). CpenHara HHTEH3UBHOCT Ha MEIIESXOAHOTO JBIKCHUC 32
ToBa Hanpasienue ¢ Pni=~13 nmemr/h.

Karo ce ananmmsupar 1mocoyeHUTE 3aBUCUMOCTH M €KCTICPUMEHTATHHA PE3YyJITaTH Ce BIXK/A,
Yye Hai-ToIsiMa € MHTEH3MBHOCTTa HA TPAHCIIOPTHUTE MOTOLM, KOWTO 3aBHBAT HASCHO IO
HarnpasJieHHe KB.YCTOBO — CMOIISIH, KOETO BaXKH U 3a NEIIEXOAHOTO JBUKEHHUE IIPH IPECHYAHETO
Ha CBIIOTO HampapieHue. CpeaHa MHTEH3MBHOCT c€ HaONIofaBa IpH IOTOLUTE ABIKEIIN Ce
HarpaBo M MaJiKa IIpU MOTOLMTE 3aBHBAIIN HAJIBO, KOETO BayKH M 3a JIBETE HampasieHus. Haii-
MaJlkaTa MHTCH3MBHOCT ce HaOJroAaBa IpH JIICHO3aBHBAIIUTE MOTOIHM MO HarpasieHue CMOIsH
— KB.YCTOBO.

WzBonu :

1. W3crmenBaHa € MHTEH3MBHOCTTAa Ha JBM)KEHHETO HA TPAHCIIOPTHUTE M TICHICXOIHUTE
MOTOIIM Ha HAampapieHHEe KB.YCToBO — CMOmsH W 0OpaTHO Karo 4YacT OT YETHPHUKIOHOBO
KPBCTOBHIIE Ha TEPUTOpHATA Ha I'p. CMOJISIH.

2. YcTaHOBEHH ca CPEHUTE CTOMHOCTHU M TMHAMHKATa HA MHTCH3UBHOCTTA Ha IBI)KCHHE Ha
TPAHCIIOPTHUTE M TIEIIEXOTHUTE MOTOIM 110 CHOTBETHUTE ITOCOKH OT U3CJICIBAHNUTE HAIPABIICHUSI.

bubanorpadus:

3naranoB 1985: 3maranos, U. Opeanuzayus u 6ezonachocm ua osudicenuemo. Codus:
Texnuka, 1985.

http://www.bgmaps.com/ - kapra Ha CMoJIsH
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