66

Hayunslii s;xypHain

Bectauk Kypranckoii 'CXA

YAK 639.2/.3

0.B. Ilebepnes, E.A. PoxkoB, M.U. NMnBoBapoB

MNAPAMETPbI N PEXKUMbl PABOTbl ONMTUKO-3NEKTPOHHOW

YCTAHOBKW ONA KOHTPOJA KAYECTBA KOMYEHOW PbIBbI

SENEPANBHOE NMOCYOAPCTBEHHOE BIOOXETHOE OBPA3OBATEJIbBHOE YYPEXOEHWME
BbICLUEIO OEPA30OBAHUSA «KYBAHCKWI TOCYOAPCTBEHHbIV ATPAPHBLIV YHUBEPCUTET
MMEHU N.T. TPYBUITMHA», KPACHOOAP, POCCUA

D.V. Lebedey, E.A. Rozhkov, M.I. Pivovarov

PARAMETERS AND OPERATING MODES OF ELECTROOPTICAL INSTALLATION FOR
SMOKED FISH CONTROL QUALITY

FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION «KUBAN STATE
AGRARIAN UNIVERSITY NAMED AFTER |.T. TRUBILIN», KRASNODAR, RUSSIA

Omutpuii Bacunbesuu JlebepgeB
Dmitriy Vasilyevich Lebedev

dm.lebedev@mail.ru,

EBreHnn AnekcaHgpoBuyd PoXxkoB
Evgeniy Alexandrovich Rozhkov
KaHAMAAT TEXHUYECKMX HayK, goueHT zhenyacool31@mail.ru

Makcum Uropesud NMuBoBapoB
Maxim lgorevich Pivovarov
mail.maxima97@gmail.com

AHHoTaums. MponssoacTeo pbibbl U peIGHOM NpoaykuMK kak B Poccuu,
Tak 1 B 3apybexHbIX CTpaHax 3aHVMaeT BaXxHOe MeCTO B arponpOMbILLNEHHOM
komnnekce. CBA3aHO 3TO B NepBYyto oyepedb C MoNesHbIMU A YenoBe4ecKoro
opraHu3mMa CBoOWMCTBaMu pbibbl: HaNMune MHoXxecTea BuTamunHoB (A, B, D, E, K),
AveTnyeckne CBOWCTBa, NO3BONSAOLLIME YyNoTpebnaTh pbiby noasm ¢ npobnema-
MU XKKT 1 1.4. Pbiba sABNsSeTCst HEXHbIM, CKOPOMOPTSALLUMMCS NpogykToM. Bonb-
Las YacTb pbIGHOV NMPOAYKLMM NPOM3BOAMTCA AANeKo OT MecTa ee peanusaumu,
MO3TOMY BO3HMKAET HeobXoAMMOCTb Pa3paboTkM TEXHOMOrUN, MOBbILLAIOLLNX
CpOK XpaHeHus pblbbl. OaHoW 13 Hambonee 3MEKTUBHBIX TEXHOMOMUIA U3ro-
TOBMeEHVSA PbIOHOW NMpodyKuMK U3 cBexel pbibbl sBnsetcsa konveHne. LLnpokoe
npYMeHeHne [aHHON TexXHomorum obycrnoBneHo Tem, YTO Npu KOMYeHUn pbibbl
NPOMUCXOAUT He TONbKO KOHcepBauus Tpebyembix CBOWUCTB pbibbl, HO U YHUYTO-
XeHne BpeaoHOCHbBIX BUPYCOB M MUKPOOPraHM3moB. [OBOpPS O Nonb3e KOMYEHoM
pbibbl, B NepByl0 o4epedb CTOMT OTMETUTb, YTO Bnarogapsi TOMy, YTO NPOAYKT
noaaaércs MUHMMansHol o6paboTke, B HEM coxpaHsieTcst Gonbluas YacTb (npu-
MepHo 80%) nonesHbix anemMeHToB. B HacTosiLLee BpeMsi cHMTaeTCs, YTo ynoTpe-
6rneHne KOMYEHbIX NPOAYKTOB HEraTMBHO CKasblBaeTCcsl Ha OpraHu3me ueroseka,
OfJHaKO B XOAE MHOMOMUCIIEHHbIX UCCNEeAOBaHWA yYeHbIX GblNo YCTaHOBMEHO,
4YTO yMepeHHoe ynoTpebrnieHne KonyéHow pbibbl He BPeaMT 3[0pOBbIO MIOAEN,
a Jaxe HaobopoT ynyywaet paboTy Bcero opraHuama yenoseka. CyliecTByeT
MHOXECTBO PasfiMyHbIX METOLOB M CNOCOGOB KOMYEHUS pbiGbI, 0OaHaKo Hanbornee
aKTyanbHbIM METOAOM SABMSETCH WCMOMb30BaHUE Cheuuanna3mpoBaHHbIX aBTO-
MaTUYECKNX 3NeKTPOKONTUMbHBIX cucTem. Mpu nponssoAcTBe KOMYEHON pbibbl
BO3HWKaeT npobrnema obecneveHns Tpebyemoro kayecTBa npoaykumn. PaBHoO-
MEPHOCTb KOMYEeHUs1 U3MEHSETCA B 3aBUCMMOCTM OT MacChl 1 pasmepoB pbibbl.
ObecneyeHrie 0AMHAKOBbIX Pa3MepoB N Macchl pbibbl HEBO3MOXHO, MO3TOMY MO-
crne NpoXoXAeHWst TEXHOMOTMYECKOro npoLecca KonyeHust pbiGHON Npodykuum B
obs3aTenbHOM Nopsiake HeOOXOANMO NpoBeAeHNE KOHTPOMbHO-N3MEPUTENbHbLIX
MCMbITaHWUI ANA onpefeneHns OTKIIOHEHWIA OT 3aAaHHbIX TpeboBaHW No BKyco-
BbIM, CaHUTapHO-MUIVEHNYECKUM, CTPYKTYPHO-MEXaHWYeckuM rokasaTtensim ka-
YecTBa. VIMEHHO B JaHHOM Cryyae akTyanbHO NPUMEHEHNEe ONTUKO-3MEKTPOHHO-
ro MeToga aHanuaa Kon4yéHoi pbibbl. OCHOBHLIMU AOCTOMHCTBAMMW AaHHOTO Me-
Tofa SIBNSIOTCS HEMPEepbIBHOCTb TEXHOMOTMYECKOro npoLecca KonyeHus pbidbl,
TOYHOCTb OMNpeAeneHnst napameTpoB, MO3BONSIOLMX ONPEAEnnUTL CENEKTUBHbIE
KpUTEPWUW pasaeneHnst NpoayKLuMmM No 3aAaHHbIM nokasaTensim kadyecTtsa, U bbl-
cTpofeWicTBue, KOTOpoe [OCTUraeTcs 3a CYeT MCMONb30BaHWUS COBPEMEHHbIX
ONTUYECKNX CPEACTB AETEKTUPOBAHUS U KOMMbIOTEpHOro obopyaosaHus. Lienb
nccnefoBaHns — nposeaeHne aHanusa 3PeKTUBHOCTU OMNTUKO-3M1EKTPOHHOTO
KOHTPOS 9NEKTPOTEXHONOMMYECKOro npoLecca KonyeHus pbibbl 1 onpeaeneHve
paLMoHanbHbIX NapaMeTPoOB U PeXMOB paboTkl AaHHOW ycTaHoBKKU. Onpepene-
HWe paLMoHarnbHbIX NapaMeTpoB U PeXUMOB paboTbl CUCTEM OMTUKO-INEKTPOH-
HOTO KOHTPOS MpoLecca konyeHusi pbibbl 66110 NpoBeaeHo Ha 6ase nabopaTop-
Hou yctaHoBku B KyGaHckom FAY. [locTOBEPHOCTb pe3ynbTaToB NOATBEPXKAAETCS
MHOTOKPaTHOW MOBTOPHOCTHIO MPOBEAEHHbLIX UCCNedoBaHWUA U BOCMPOU3BOAM-
MOCTbIO MONYYEHHbIX Pe3ynsTaToB, UCMONb3oBaHWEM OBLLENPUHSATLIX METOAOB,
npnbopoB 1 MaTemaTnyeckoin 06paboTKoN aKcnepMMeHTanbHbIX AaHHbIX. [po-
BEAEHO 3KCMepuUMeHTarnbHoe uccrefoBaHne No onpefernieHnto pauyoHanbHbIX
napameTpoB ¥ pPeXuMoB paboTbl ONTUKO-AMEKTPOHHOW YCTaHOBKU Ansi aHanm-
3a KOMYEHOW PbIbbl, KOTOPble 06EeCneYnBaloT BbICOKYI TOYHOCTb OnpeaeneHns
nokasatenen kavecTBa aHanuaupyemomn npoaykuuu. PaccMoTpeHbl WCKOMble
3aBMCMMOCTU. BbINONHEHO aHanuTu4yeckoe ornucaHne COOTHOLLEHWSI OCHOBHbIX
napameTpoB OMTWKO-3IEKTPOHHOW YCTaHOBKM AN aHanmaa KOMYEHOW pbibbl.
PaspabotaHa npuHUunnanbHas anekTpuyeckas cxema no UCCneaoBaHuio napa-
METPOB 1 PEXVMOB paboTbl ONTUKO-3MEKTPOHHON YCTAHOBKM A5 aHanmn3a Konyé-
HOW pbibbl. Pedynbrathl MccnenoBaHns addeKTUBHOCTM OMTMKO-3MEKTPOHHOIO
KOHTPOMNS Ka4ecTBa KOMYEHOW pbliBbbl MOKasanu BbICOKY0 TOYHOCTb onpeaeneHns
MVKPOBUONOTrNYECKUX U CTPYKTYPHO-MEXaHUYeCKUX nokasartenei npogykumm (no-

rpewwHocTb He 6onee 10%).
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Abstract. Production of fish and fish products both in Russia and in for-
eign countries occupies an important place in the agro-industrial complex. This
is primarily due to the properties of fish that are useful for human organisms: the
presence of many vitamins (A, B, D, E, K), dietary properties that allow people
with gastrointestinal problems to eat fish, etc. Fish is a delicate, perishable prod-
uct. Most fish products are produced far from the place where they are sold, so
there is a need to develop technologies that increase the shelf life of fish. One of
the most effective technologies for manufacturing fish products from fresh fish is
Smoking. The widespread use of this technology is due to the fact that smoking
fish not only preserves the required properties, but also destroys harmful virus-
es and microorganisms. Speaking about the benefits of smoked fish, first of all,
it is worth noting that due to the fact that the product is amenable to minimal
processing, it retains a large part (about 80%) of the useful elements. Current-
ly, it is believed that the use of smoked products negatively affects the human
body, but in the course of numerous research scientists have found that moderate
consumption of smoked fish does not harm human health, but rather improves
the functioning of the entire human body. There are many different methods and
methods of Smoking fish, but the most relevant method of Smoking fish and fish
products is the use of specialized automatic electric Smoking systems. When
producing smoked fish, the problem arises of ensuring the required quality of
products. The uniformity of Smoking varies depending on the weight and size
of the fish. Ensuring the same size and weight of fish is not possible, so after
passing the technological process of Smoking fish products, it is mandatory to
conduct control and measurement tests to determine deviations from the speci-
fied requirements for taste, hygiene, structural and mechanical quality indicators.
It is in this case that the application of the optical-electronic method of analysis
of smoked fish is relevant. The main advantages of this method are the conti-
nuity of the technological process of Smoking fish, the accuracy of determining
parameters that allow determining the selective criteria for dividing products by
specified quality indicators, and the speed of action, which is achieved through
the use of modern optical detection tools and computer equipment. The purpose
of the study is to analyze the effectiveness of optoelectronic control of the electro-
technological process of Smoking fish and determine the rational parameters and
operating modes of this installation. The determination of rational parameters and
modes of operation of optoelectronic control systems for the process of Smoking
fish was carried out on the basis of a laboratory installation in the Kuban state
agrarian university. The validity of the results is confirmed by the repeated repeat-
ability of the conducted studies and the reproducibility of the obtained results,
the use of generally accepted methods, devices and mathematical processing of
experimental data. We conducted an experimental study to determine the ratio-
nal parameters and operating modes of the optical-electronic installation for the
analysis of smoked fish, which provide high accuracy in determining the quality
indicators of the analyzed products. We considered the dependencies we were
looking for. The analytical description of the ratio of the main parameters of the
optical-electronic installation for the analysis of smoked fish is performed. A basic
electrical diagram was developed to study the parameters and operating modes
of an optoelectronic installation for the analysis of smoked fish. The results of the
study of the effectiveness of optoelectronic quality control of smoked fish showed
high accuracy in determining micro-biological and structural-mechanical indica-
tors of products (the error is not more than 10%).
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