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VIIK 658.562.6:637.5(075.8)

THE EXPERIMENTAL UNIT FOR FINE GRINDING OF MINCED
MEAT AND BONE WITH A SCREW FEEDER

IKCHHEPUMEHTAJIBHAS YCTAHOBKA JJIS1 TOHKOI'O
HU3MEJIBYEHUSA MACHOI'O U MACOKOCTHOI'O ®APHIA
CO INIHEKOBBIM IIUTATEJIEM

IMHEKTI KOPEKTEHIIPTTIII BAP ET ’KOHE ET-CYHEKTI
OAPIITHI KKYKA MAUJAJTAYT' A APHAJIFAH KOHJABIPTBI

AKkimov M.M., Kabulov B.B., Axumos M.M., Kaby.i08 B.B.,
Mustafaeva A.K., Bakieva A.B., Mycradaesa A.K., bakneBa A.B.,
Tokenov T.T. Toxenos T.T.
Shakarim State University of Semey l'ocymapcTBeHHBIN YHUBEPCUTET HUMCHH
city [Takapuma ropoga Cemeit
Republic of Kazakhstan, 071412, Pecrry6nmka Kazaxcran, 071412,
Semey, Glinka, 20A Cewmeit, ['munku, 20A

E-mail: bolatkabylov@mail.ru, bakieva@mail.ru

The article is devoted to the development of the unit for fine grinding of minced meat
and bone with a screw feeder. The unit includes a screw feeder, a frame, a skirt, a cutter
head housing, a rotor, a threaded ring and discharge pipe. Screw feeder consists of a
housing, the auger, the hopper and the drive with worm gearbox, V-belts, driven pulleys and
drive motor. For determine the impact of the design of the knives of the experimental unit is
made of four sets of different design blades. Tests of the developed equipment in a
production environment.

CraThsl TIOCBAIIEHAa Pa3pabOTKe YCTAHOBKU AT TOHKOTO H3MENbYEHHS MSICHOTO M
MSICOKOCTHOTO (paplra co IIHEKOBBIM IUTaTelIeM. YCTAaHOBKAa BKJIOYAeT IITHEKOBBIN
HMUTaTeNb, paMy, OOKY, KOpIyC HOXXEBOH TOJIOBKH, POTOp, Ppe3b00BOE KOJBLO U
pasrpy3ouHblii rycak. IIIHEeKOBBIII MUTaTENb COCTOMT M3 KOpITyca, IIHEKa, 3arpy304HOro
OyHKepa M NPHUBOJA, COJEPIKAIIEr0 YePBSYHBIA PEAyKTOpP, KIMHOBBIC PEMHH, BEIOMBIH U
BEAYINI MIKHUBBI, 3JEKTPOJABHTaTeNb. I OmpeneneHus BIUSHUS KOHCTPYKIUH HOXEH
SKCTIEpUMEHTAIbHOW YCTAaHOBKH HW3TOTOBIEHO UETHIPE KOMIUIEKTa HOXKEH pa3IHIHBIX
KOHCTpYKIMi. [IpoBeneHs! MCHBITaHUS Pa3padOTaHHONW YCTAaHOBKH B IIPOHM3BOJICTBEHHBIX
YCIIOBHSX.

Makana MIHeKTi KOPEKTeHAIprim 0ap eT )oHe eT-CyiekTi dapIuThl Kyka Maiinanayra
apHaJIFaH KOHJBIPFBIHBI XKETUIIipyre apHaiaraH. KOHIBIPFbI IIHEKTI KOPEKTeHIIPTilll, KaHKa,
Genzemiiie, TMBINIAKTHIK OACBIHBIH TYPBIFBI, POTOpP, OypaHIaibl CaKMHAZAH XKOHE TYCiprill
TeTiriHeH Typaabl. [IIHeKTI KOPEKTeHIIpTrilll TYpBIK, LIHEK, THEy IIaHAKTaH IKoHE
OYBIHTBIKTBI PEIYKTOpP, CHIHA-KAHBICTBI OCNIIKTEp, JKETEKII MEH >KETEKTEri IIKUBTED,
ANIEKTPKO3FAINTKBIIIBI  0ap JKETeKTeH Typanbl. ToxipuOenik KOHABIPFBIHBIH MBIILIAKTAD
KYPBUIBIMBIHBIH OCEpIH aHBIKTAy YILIIH OpPTYPJi KYPBUIBIMIBIK IBIIIAKTAPABIH TOPT
KOMIUIEKTiCl )KacalFaH. OHIIPICTIK xKaFaainap/aa )KeTiIIipiiireH KOHABIPFBIHBIH CHIHAKTAPHI
JKYPriziami.




V]IK 621.565.8
MILK PRODUCTION WITH NEW COOLING TECHNOLOGY

MOJIOYHOE NPOU3BO/ICTBO C HOBLIMHU TEXHOJIOTUSIMU
OXJIAYKJIEHUS

Tsoy A.P., Alimkeshova A.H., Hoii A.IL., AnumkemoBa A.X.,
Abdumasarov B.A. Abaymacapos B.A.

ANMaTHHCKHM TEXHOJIOTHYSCKUMN
YHHUBEPCHUTET
Pecny6immka Kazaxcran, 050012,
r. Anmmatsl, yi. Tome 6u, 100

Almaty Technological University
The Republic of Kazakhstan, 050012,
Almaty, st. Tole bi, 100

E-mail: teniz@bk.ru, asylym menim@mail.ru, imagna@bk.ru

Improving the energy efficiency of enterprises for the production of dairy products is the
main condition for the further development of dairy production. To this end, the world is
working hard to improve the technical means and technologies used in the manufacture of
dairy products.

Radiated to space - alternative, renewable cooling method, poorly studied for use in the
dairy industry. As a result of this technology, the coolant temperature can be maintained
below the ambient temperature. This effect can be used to create a refrigeration circuit with
an intermediate water or propylene glycol, as permitted by the dairy industry. In this case
provides an additional circuit refrigeration system which allows to cool refrigerant in the
radiator and sent to the cold accumulator.

It is proposed to use the cold battery with a binary mixture of ice, where it composes the
mass fraction of 50%, that is, has a capacity of nine times less than using ice water.

Cooling milk production system using light radiation, in this case the heat sink will have
a higher power efficiency compared to the traditional one. The radiator will provide cooling
for a few months, depending on the regional location of the object to be cooled.

Key words: radiative cooling, the radiation into space, milk production, refrigeration
system.

TloBbimerne  3HEProdGEKTUBHOCTH pabOTHl  MPEONPHUATHH 1O MPOH3BOACTBY
MOJIOYHBIX MPOAYKTOB SIBJISIETCS TJIABHBIM YCJIOBHEM JalbHEHIIEro Pa3BUTHS MOJOYHOTO
mpou3BoacTBa. C 3TOW MENbl0 BO BCEM MHpPE MPOBOJAHUTCS Oonbimas padoTa Imo
COBEpIICHCTBOBAHHIO TEXHHYECKHX CPEICTB M TEXHOJOTHH, HCHONB3yEeMBIX MpHU
MPOU3BOJICTBE MOJIOYHBIX IIPOIYKTOB.

PammanyionHoe W3nMydeHHE B KOCMHYECKOE IPOCTPAHCTBO — abTEPHATHUBHBIH,
BO300HOBIISIEMBI CIIOCOO OXJIaXJICHUS, MAJOM3YyYCHHBIH JJIs UCIIOJIBb30BAHHUS B MOJIOYHOM
MPOMBILIIIEHHOCTH. B pe3ynpTaTe NpUMEHEHHs MaHHON TEXHOJOTHH, TeMIeparypa
XJIaJJOHOCHUTEIS MOXKET MOAEP>KUBATHCS HIDKE TEMIIEPATyPhl OKPYKAIOIIEro BO3ayxa. DTOT
3dheKkT MOKHO HCIIONB30BATH JUISl CO3JAHHS XOJOMMIBHBIX CHCTEM C IPOMEKYTOYHBIM
KOHTYPOM BOJIOI HWJIM HPOIMIICHIJIMKOJIEM, Pa3pELICHHOTO B MOJIOYHON TPOMBIIIIIEHHOCTH.

Takum 00pa3oM, XONOIWIbHAsS CHCTEMa MOJIOYHOTO IPOU3BOJCTBA, MCIOJB3YIOLIAs
paaualMoHHOe M3TydeHue OyaeT UMEeTh OOJBIIYI0 SHEprod(hHEKTUBHOCTD 10 CPABHEHUIO C
TpaJuUUOHHOU. IIpeiularaercst MCIONB30BAaTh AKKYMYJSATOP XOJIOAA C MCIIOJIB30BaHUEM
KOMITOHEHTOB, M3MEHSIONHUX arperaTHOE COCTOSTHHE.

X 0J10I0TTPOU3BOTUTEILHOCT XOJIOAWIBHON YCTAaHOBKH ONPENENseTCs B 3aBUCHMOCTH
oT rpaduka W3MEHEHHs TeIUIOBOH HAarpy3KM MOJIOYHOTO IIPOM3BOJCTBA,  Kak
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CpeIHeCYTOUHas XOJOAONIPOU3BOJUTEIBHOCTh XOJNOAWIBHOM MamIMHBI, a IUIOIAIb
paguaTopoB U 00BEM aKKyMYJSITOpA XOJOJAa 3aBHCHUT OT M30BITOUHOI NMUKOBOHM TEIIOBOM
Harpy3kd corjiacHo rpaduka paboTel. AKKYMYJIMpPOBaHHME XOJOJa B AaKKyMYyJsITOpe
HPOMCXOAUT B PE3ylbTaTe CHUCTEMbl pPAAMALMOHHOTO M3JIy4CHUS pPaJHaTOpOB B
KOCMHYECKOE POCTPAHCTBO.

KiioyeBble cjIOBa: PajMallMOHHOE OXJIAKACHHE, paIHAllIOHHOE M3Iy4eHHE B
KOCMHIYECKOE IIPOCTPAHCTBO, MOJIOYHOE TIPOM3BOICTBO, XOJIOMIbHAS CHCTEMA.

YK 621.395.67.7

COOLING SYSTEM FOR ELECTRONIC DEVICES BASED ON FORCE
OF ELECTROSTATIC INTERACTION

CUCTEMA OXJAXKJIEHUA DJEKTPOHHBIX YCTPOMCTB
HA OCHOBE CHJI DJIEKTPOCTATHYECKOI'O B3AMMOJIEV CTBUS

Altman E.I., Verkhivker Ia.G. AabtMman J.U., Bepxuskep S.I'.
ONAFT OHAIIT
Ukraine, Odessa VYkpauHa, r. Onecca

E-mail: ellaa@ukr.net, j.g.v.2007@mail.ru

The opportunity and developed a device that allows a step-by turning off the fuel
channel to change the heat capacity of the system cooling electronic devices based
electrostatic interaction forces.

Key words: electronic devices, system cooling, electrostatic interaction forces.

Pa3paboTaHO M CO3JaHO YCTPOMCTBO, KOTOPOE MO3BOJIIET IOLIArOBO, BBIKIIFOYAS
TEIUIOBBIC KAHAIBI, W3MEHATH TEINIOEMKOCTh CHCTEMbl OXJIAXKICHHS SJICKTPOHHBIX
YCTPOMCTB Ha OCHOBE HCIIOJIB30BAHMS CHJI DJIEKTPOCTATHYECKOTO B3aMO/ICHCTBHSI.

KnioueBble cjI0Ba: 3JIEKTPOHHBIE YCTPOWCTBA, CHCTEMBl OXJIAXJCHUS, CHIIBI
INIEKTPOCTATHYECKOTO B3aUMOCHCTBHS

YK 536.248.2:532.529.5

SOLAR MULTI-STAGE REFRIGERATION SYSTEM.
NEW DEVELOPMENTS AND ANALYSIS OF POSSIBILITIES

COJIHEYHBIE MHOT'OCTYIIEHYATBIE XOJIOJANJBbHBIE
CHUCTEMBI. HOBBIE PEHIEHUS 1 AHAJIN3 BO3MOXHOCTEM

Doroshenko A.V., Antonova A.R., Jdopomenko A.B., AHToHOBa A.P.,
Liudnitckii K.V., Glauberman M.A. | Jlioguuukuii K.B., 'nay6epman M.A.
Odessa National Academy of Food Opnecckast HallMOHAJbHAS aKageMUs

Technologies MUTIEBBIX TEXHOJIOTUH
Ukraine, 65039, Odessa, VYkpauna, 65039, r. Onecca,
ul. Kanatnaia 112 yi. Kanatnas 112

E-mail: allaantonova62@gmail.com, dor av@i.ua
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B craree mpezncraBieHB! pa3pabOTaHHBIE CXEMHBIE PEIICHUS Ul AIbTEPHATUBHBIX
XOJIOAMIBHBIX ~ CHCTEM, OCHOBAHHBIE HAa  MCIIOJb30BAHUM  TEIIOUCIIONB3YIOLIETrO
a0CcOpOLMOHHOTO IMKJIAa U COJHEYHOW SHEPruMl Ul pPEereHepaliy pacTBopa abcopOeHTa.
Vcnonb30BaH KacKaJHbIH (IBYXCTYyHNEHYAThIH) HMPHHIMUII IOCTPOCHHS OCYIIHUTEIBHOTO H
OXJIQJIUTEIBHOrO KOHTYPOB C BO3PACTAaHHUEM KOHLEHTpAlMH abcopOeHTa MO CTyHEHSIM
Kackajga. Temmo-macooOMeHHas amnmaparypa IUIGHOYHOTO THIIA, BXOJSIIAsh B COCTaB
OCYIIUTENFHOTO U OXJIAJUTEIHFHOTO KOHTYPOB YHH(HIMPOBAaHA ¥ BBIOJHEHAa Ha OCHOBE
MOHOOJIOKOBBIX ~ MHOTOKAQHAIBHBIX ~ KOMITO3MIMH M3  IOJMMEPHBIX  MAaTepHajoB.
Teopernyecky paccMOTpPEHBI OCOOEHHOCTH IUICHOYHBIX TEUEHHH B TEILIOMacOOOMEHHBIX
anmnaparax OCYLIMTEIPHOTO M OXJIAJUTEIbHOTO KOHTYPOB COJHEYHBIX CHCTEM. BBINOIHEH
HpEIBApUTEIbHbIA CPABHUTENIBHBI aHAIN3 BO3MOXKHOCTEH COJHEYHBIX XOJIOAMIIBHBIX
CHCTEM.

KiroueBble ciioBa: CoOJNHEUHBIE CHCTEMBI, OCYIICHHE BO3/yXa, OXJIAXICHHE CpEI,
TemIo-MacooOMeHHasl ~ ammapaTypa, IUICHOYHBIE TedueHus, abcopOmms, mecopOmus,
UCHApUTEIIBHOE OXJIaXACHHUE.

The developed schematics for the solar refrigeration systems, based on the use of
absorbing cycle and solar energy for the regeneration of absorbent solution, are presented in
the article. Cascade (two-stage) principle of construction of contours is used with growth of
concentration of absorbent on the stages of cascade. Heat-mass-transfer apparatus of film-
type, entering in the complement of contours compatible and executed on the basis of
multichannel compositions from polymeric materials. In theory the features of film-type
flows are considered in the heat-mass-transfer apparatus of the basic planetary systems. The
preliminary comparative analysis of possibilities of the solar refrigeration systems is
executed.

Keywords: Solar systems, drainage of air, cooling of environments, heat-mass-transfer
apparatus, film-type flows, absorption, desorption, evaporated cooling.

VJIK 62-71
CHOICE MAGNETRONS COOLING SYSTEM FOR INDUSTRIAL
MICROWAVE DEVICE

BbIBOP CUCTEMBI OXJIA’KAEHUS MAT'HETPOHOB JJI51
MPOMBIIIJIEHHON MUKPOBOJIHOBOM YCTAHOBKHA

Boshkova I.L., Potapov M.D., Bbomkosa U.JI., IToranos M./L.,
Achilov Y. Auuinos 1O.
Odessa National Academy of Food Opnecckast HallMOHAJIbHAS aKageMHUs
Technologies MUTIEBBIX TEXHOJIOTUH
1/3 Dvoryanska St., Odesa, Ukraine, VYkpauna, 65082, Onecca, JIBopsHCKAas,
65082 1/3
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The conditions for the thermal control of magnetrons in microwave part of industrial
plant were considered. A liquid cooling system as the most preferred for thermal regime of
the magnetrons is developed. The proposed cooling system of the magnetron anode block
helps to solve the problem of increasing production efficiency and reliability of the
microwave technique.

PaccmoTpensl ycnmoBus oOecrieueHus] TEIUIOBBIX DPEKHMOB MAarHeTpOHOB B COCTaBE
MIPOMBIIIIEHHOW MHKPOBOJIHOBOII ~ yCTaHOBKHM. Pa3paboTana cucTeMa >KHIKOCTHOTO
OXJIAXKICHUSI KaK HapmOojiee IPeIIIOYTHUTENbHAs IS OOECIedeHHs TEIUIOBOIO pEeKHMa
paboOTHl MarHETPOHOB, BHIITYCKaEMbIX CEPHIHO I MUKPOBOJHOBEIX Heuell. [Ipexnaraemas
CHCTeMa OXJXICHHS aHOTHOTO OJ0Ka MAarHeTpoHa IIOMOTaeT pelIuTh IpodiIeMy
HOBBIICHUS 3()(EKTHBHOCTH NPOM3BOJACTBA M HAAEKHOCTH DPabOTBl MHKPOBOJHOBOM
TEXHUKH.

VIK 54.084
BIOSENSORS FOR DETERMINATION OF PESTICIDES IN MILK

BUOCEHCOPBHI JJIsA ONPEJEJEHUSA NECTULUIOB
B MOJIOKE

Ashkenova Z.N., Kakimova Zh.H., Amkenona 3.H., Kakumona K.X.,
Utegenova A.O. Yrerenona A.QO.

State University named after Shakarim = T'Y umenu llakapuma ropona Cemelit,
Kazakhstan, Semey Kazaxcran, Cemeit

E-mail: zhaynagul kakimova@mail.ru, asia_aksu@mail.ru

In a review of studies of traditional methods of determination of pesticides,
classification of biosensors and their use in determining pestitsiov in milk. Discuss
principles of operation and the possibility of biosensors that use biological materials
doyuschih recognition and information about their number and prisudstvuet as an electric
signal. Conducting research are risen determination of pesticides in milk using an
experimental model of the enzyme biosensor.

B crathe mpeacTaBiIeHBI HCCIENOBAHUMS HETPAJUIHOHHBIX METOIOB OIpPEIETCHHS
MECTUIIUIOB, KiacCH(UKanus GHOCEHCOPOB U UX IPHMEHEHHE B OTPEIEIICHUH TECTHIIHOB B
Mosioke.  OOCYXKIAlOTCs  NPHHIMIBI  JCHCTBHA W BO3MOXHOCTH  OHOCEHCOPOB,
HCIOJIB3YIOMINX OHOJIOTHYECKHE MaTepuaibl Ul y3HABaHUS U AKX HHPOPMAIHUIO O
HPHUCYTCTBHH HCCIIENyeMOro BeliecTBa (MECTHIHIOB) B BHJE AJIEKTPHYECKOTO CHIHAIA.
[pUBOAATCS PE3yIIBTATHI HCCIIEOBAHUUIT OTIPE/ICIICHHUSI IECTUIIUIOB B MOJIOKE C MOMOIIBIO
OKCIIEPUMEHTAIBHON MOJIeH PepMEHTHOTO OHOCEeHCOopa.




YK 6 81.11.031.12:519.673

MODELLING OF POWER FLUID FLOWS IN COOLANT SUPPLY
SYSTEMS

MOJIEJIMNPOBAHUE TEYEHUSA CTENEHHBIX )KUIKOCTEM
B CUCTEMAX XJIAJJOCHABXXEHUA

Biletsky E.V.', Petrenko E.V.’

Bexenxuii J.B.", erpenko E.B.2

1 — Kharkiv institute of Trade and
Economy of Kyiv National University
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2 — Kharkiv State University of Food
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Ukraine, Kharkiv

1 — XapbKoBCKHIt TOProBoO-
SKOHOMHUYECKUH HHCTUTYT KUEBCKOTO
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2 — XapbhKOBCKHI TOCYAapCTBEHHBIN
YHHUBEPCHUTET ITUTAHUS ¥ TOPTOBIN
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An analog method for modelling fluid flows with viscosity depending on the shear rate
according to the power law in pipe ducts and coolant supply channels in refrigeration and
climatic engineering was proposed. This will make it possible to build power law hydraulics
on the basis of the Newtonian liquid studies. It was shown that for its application we must
know the flow structure in pipes and channels and the value of Reynolds number for non-
Newtonian fluid. This will make it possible to have a new approach to designing systems
with intercooling in order to reduce energy and material consumption.

[Ipennoxen MeToJ aHAJNOTWUH s MOJCIMPOBAHUS TEUEHHS JKUIKOCTEH, BSI3KOCTh
KOTOPBIX 3aBUCHT OT CKOPOCTHU CIIBHTa IO CTEICHHOMY 3aKOHY, B TPyOONIPOBOIaX M KaHaIax
CUCTEM XOJIOJOCHAOKEHMSI XOJIOAWIBHONH M KJIMMATHYECKOW HMHIYCTPUU. DTO TMO3BOJIUT
MOCTPOUTH TUJPABIMKY CTEIEHHBIX J>KUIKOCTEH Ha OCHOBAaHUM pE3YJIbTATOB H3YyUEHUS
THIIPaBIMKA HBIOTOHOBCKHUX XHIKOCTeH. [Toka3aHo, 9TO AJIs €ro MprMEHEHUsI HE0OX0AuMO
3HAaTh CTPYKTYpYy TOTOKa B Tpy0ax W KaHalaXx W 3HAYeHHWE 4ncia PeifHombaca s
HEHBIOTOHOBCKOH KHIKOCTH. DTO JAaCT BO3MOXKHOCTH OCYHIECTBIISITH B HOBOM KadeCTBE
MPOEKTHPOBAHUE CHCTEM C IMPOMEXYTOUHBIM OXJIAKICHHEM B HAIPaBICHUH CHIDKCHHS
9HEpro3arpaT U MaTepUaOEMKOCTH.




V]IK 577.3

EFFICIENCY PRESOWING TREATMENT SEEDS
UNDER MICROWAVE FIELD

3®PEKTUBHOCTD INPEAIIOCEBHOM OBPABOTKH CEMSIH
C UCIIOJIB30BAHUEM MUKPOBOJIHOBOI'O I1OJISA

Boshkova I.L., Volgusheva N.V. bomkosa U.JI., Boarymesa H.B.
Odessa National Academy of Food Onecckast HalMOHaJIbHAsA aKageMus
Technologies MTUIIEBBIX TEXHOIOTHI
1/3 Dvoryanska St., Odesa, Ukraine, VYkpauna, 65082, Onecca, JIBopsiHCKas,
65082 1/3

E-mail: ira_boshkova@mail.ru, n-volgusheva@mail.ru

Method of calculation of permissible time of microwave treatment of seed is presented
with the purpose of their bio-stimulation. On the example of seed of wheat is got, that
possible duration of treatment diminishes with the increase of dryness and of settemperature
of grain. It is shown, microwave treatment in the modes of bio-stimulation is accompanied
by simultaneous fumigation.

IIpencraBnena meroauka pacyera JOMYCTUMOTO BPEMEHH MHKPOBOJHOBOH 00pabOTKH
CEeMsH C LeNbI0 UX OnocTuMysinmu. Ha nmpumepe ceMsiH MIICHUIBI TBEPOH MOIYYeHO, YTO
JOMYCTUMAsl UIMTEIFHOCTh OOpPabOTKH YMEHBIIAETCS C POCTOM BIIATOCOJCPKAHHS W C
yBeJIMYEHHEM HayalbHOM TeMnepaTypbl 3epHa. IToka3zaHo, YTO MHKPOBOJIHOBast 00paboTKa B
pexuMax OGHOCTHMYIISIIMK COMPOBOXKIAETCS OXHOBPEMEHHOMN Je3HHCEKINEH.




VJIK 10167

TECHNOLOGY OF GRAPES KEEPING IN CONTROLLED
CONDITIONS OF GAS ENVIRONMENT

TEXHOJOT'dA XPAHEHWU S BAHOTI'PAJIA B YCJIOBUSAX
PEI'YJIMPYEMOU I'A30BOU CPE/IbI
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Technologies of longterm keeping of fruits require the use of special regimes, which
ensure preservation of marketable condition and taste quality of this goods too. The most
effective technology of fruits keeping is practice of arrangement controlled atmosphere with
the necessary temperature and humidity in stock place. In our report we decided to describe
this method. For example we chose grape.

TeXHOJIOTUH JUTUTENILHOTO XpaHEeHHs1 (PYKTOB MPEIoJIaraoT UCIIOIb30BaHUE 0COOBIX
PEeXKHMMOB, TapAaHTHPYIOLUIMX COXPaHEHHE HE TOJBKO TOBAPHOTO BH/A, HO M BKYCOBBIX
Ka4yecTB TaKoro ToBapa. HamOoree pe3ynbTaTHBHOW TEXHOJNOTHEH XpaHEHHS (PYKTOB
SBJIAETCS TIPAKTHKA 00YCTPONCTBA B CKIAACKOM IOMEIIECHUH PETYINPYEeMON Ta30BOH Cpesibl
(PI'C)c monumepkaHWeM HYXHOH TeMIepaTypsl M BIaKHOCTH. lMMeHHO 00 3ToM
HMHHOBAIIMOHHOM METOJIe MBI PEIIIN PaccKa3aTh B Hallel CTaThe Ha IpUMepe BUHOTPaja.




VIIK 62-97/-98
PARAMETRIC ANALYSIS OF WORKFLOW REFRIGERATION

AND GAS SLOW LONG-STROKE OIL-FREE PISTON
COMPRESSOR STEPS

IMAPAMETPUYECKHIA AHAJIA3 PABOYHX ITPOILIECCOB
XOJIOAWJIBHBIX U I'A30BbIX TUXOXO/JHbBIX
JJIMHHOXOAOBBIX BECCMA30OYHbBIX IOPIIHEBBIX
KOMITPECCOPHBIX CTYIIEHE

Busarov S.S., Vasiliev V.K., Busarov Bycapos C.C., Bacuives B.K.,
LS., Titov D.S., Gromov A.Yu. Bycapos U.C., Tutos 1.C.,
I'pomos A.I1O.

OMckuii rocy1apCTBEHHbBIN
TEXHHYECKUH YHUBEPCUTET
Poccus, 64405, Omck,
np. Mupa, 11.

Omsk State Technical University
11 Mira Pr., Omsk, 64405,
Russia

E-mail: bssi1980@mail.ru

The developed method of calculation workflows slow long-stroke piston stages yielded
results when used as a working body - the air. These results allow us to speak about some of
the benefits of air stages of multi-stage diaphragm and piston compressors. In this
connection it is necessary to solve the problem of the possibility of slow stages in
compression of different gases, including refrigeration and cryogenics.

PaspaboranHas MeToauKa pacyéra pabovMX MPOLECCOB THXOXOIHBIX JUIMHHOXOJOBBIX
MOPILIHEBBIX CTYNEHEH MO3BOJIMIA MOJIYYUTh PEe3YJbTaThl MPU HCHOJIb30BAaHUU BO3AyXa B
KauecTBe pabodero tema — BO3MyX. IlomydeHHBIE pe3ylbTaThl MO3BOJAIOT TOBOPHUTH O
HEKOTOPBIX ~ IPEMMYNIECTBAX  BO3AYIIHBIX  CTyHNEHeH HaJ  MHOTOCTYIIEHYaTHIMH
MEeMOpaHHBIMU ¥ TIOPIIHEBBIMH KOMIpEcCOpaMH. B CBs3M ¢ 3TUM HEOoOXOAMMO pPEHIUTh
BONIPOC O BO3MOKHOCTH TIPHMEHEHUS] THXOXOIHBIX CTYNEHEH NpH CXKATHU Pa3INIHBIX
Ta30B, B TOM YHCJIE U XOIOJMIBHON M KPUOT€HHON TeXHHKE.
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UDK 62-14/-15, 62-16/-17, 62-169, 62-176, 621.5

ECONOMIC EFFICIENCY OF USE ULF EJECTOR SYSTEMS
FOR THE OIL INDUSTRY

IKOHOMMNYECKASA SOPEKTUBHOCTb IPUMEHEHUS
IKEKTOPHBIX CUCTEM YJI®
VIS HEOTEITPOMBIIIVIEHHOCTH

Byrosckuii E. /L., Koryt B.E.,
Bymmanos B.M., ’Kuxapesa H.B.,
XmeabHok M.I'.

Butovslyi 1., Kogut V., Bushmanov V.,
Zhikhareva N., Khmelniuk M.G.

Institute of Refrigeration, crio- Y4eOHO-Hay4YHbIN HHCTUTYT XO0JIO/A,
technologies, eco-energy, Odessa National | KpHOTEXHOJIOTHI M SKOIHEPTCTUKH,
Academy of Food Technologies, Opnecckasi HallMOHAIbHAS aKaIEMUs
Ukraine, 65082, Odessa, MUIIEBBIX TEXHOJIOTUH, YKpauHa,
Dvorianskaya str., 1/3 65082, Onecca, yin. [IBopsicKas, 1/3

E-mail: ariesoon@gmail.com, vek.56@mail.ru, Hmel m@ukr.net

Oil is a valuable exhaustible raw material, but in the course of transportation and storage
of oil its losses which considerable share is made by losses from evaporation take place.
Now different techniques of the choice of means of ULF of oil and gasoline from
evaporation are known. But each of them or does not consider a cost component on their
operation, either seasonality of implementation of the ULF systems, or criteria which were
outdate for today. The method of calculation of economic efficiency of systems of catching
of light fractions of hydrocarbons on the basis of the ejector heat exchanger taking into
account seasonality of their implementation is given in article. This technique is based on
expression of the net discounted income. The provided technique allows to evaluate
qualitatively an object at design and operation.

Keywords: ejector’s ULF systems, economic efficiency, high-octane gasoline, the
squeezed-out steam, extent of catching, the gasoline ton price, system of catching of vapors,
the net discounted income.

Hedts — 5TO 1eHHOE HEBOCTIOIHMMOE CBHIPBE, HO B IIPOIECCe TPAHCIIOPTUPOBKU U
XpaHeHUs] He()TH HMEIOT MECTO €€ MOTEePH, 3HAYHTENBHYIO JONI0 KOTOPBIX COCTaBILIOT
TIOTEpPH OT HCTapeHus. B HacTosmee BpeMst W3BECTHBI Pa3HBbIE METOJVUKH BBIOOpA CPENCTB
VJI® vedtu u 6en3uHa ot ucnapeHus. Ho kaxaast 13 HUX WM HE YYUTHIBAET CTOMMOCTHYIO
COCTaBJISIIOIIYI0 Ha MX OKCILTyaTalWlo, WM CE30HHOCTb BHeApeHusa cucteM YJID, umm
ycTapeBIIME Ha CEroAHsA KpuTepuu. B crarbe mpuBeNeHa METOJMKAa pacueTa
IKOHOMHYECKOH 3 (PEKTUBHOCTH CHCTEM YJIaBIMBAHHUs JIETKUX (paKLuUii yrieBoIOPOIOB Ha
0aze KEKTOPHOTO TEIUNIOOOMEHHHKA C YYeTOM Ce30HHOCTH HUX BHenpeHus. JlaHHas
METOAMKA OCHOBAaHA HA  BBIPAXKGHUU  YUCTOTO  JAUCKOHTHPOBAHHOIO  J0XOJA.
IIpencraBienHast METOUKA MO3BOJISET KAUECTBEHHO OL[EHUTH OOBEKT IMPH MPOESKTHPOBAHUH
U DKCILTyaTaluy.

KiioueBble  ciaoBa:  dkekTopHble  YJI®, oskoHomuueckas  3(deKTHBHOCTS,
BBICOKOOKTAHOBBIH GGHSI/IH, Bbl}laBJ’leHHbll\ﬁ nap, CTCIICHb YJlaBJIWBaHUA, LE€HA TOHHBI
OeH31Ha, CHCTEMA yJaBJIMBaHUS apoB, YUCTBIN TUCKOHTUPOBAHHBIN JI0XO/I.
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VJIK 536.2

ANALYTICAL STUDY OF UNSTEADY HEAT CONDUCTION
IN THE MATERIAL UNDER THE ACTION OF MICROWAVE
FIELD

AHAJIMTUYECKOE UCCJIEJOBAHHUE HECTAIIPIQHAPHOﬁ
TEILJIOITPOBOJHOCTU B MATEPHUAJIE IIPU IEMCTBUU
MUKPOBOJIHOBOT O ITOJIA

Volgusheva N.V.l, Boshkova l.L.l,
Zharikova L.A.2

Bouarymesa H.B.!, Bomxkosa W.JL,
Kapuxosa JLAZ

1 — Odessa National Academy of Food
Technologies
1/3 Dvoryanska St., Odesa, Ukraine,
65082
2 — Immanuel Kant Baltic Federal
university
Russia, 236041, Kaliningrad,
A. Nevskogo, 14

1 — Onecckast HallMOHAIbHASI aKAJEMHUS
MUIIEBBIX TEXHOJIOTHIT
VYkpauna, 65082, Onecca,
JBopsiHckas, 1/3
2 — IHCTUTYT (U3UKO-MaTeMaTHIECKIX
HayK ¥ HH()OPMaMOHHBIX TEXHOJIOTUI
Banrtuiickoro denepansHOTO
yHuBepcurera uMm. 1. Kanra
Poccus, 236041, r. Kanununrpag,
yi. A. Hesckoro, 14

E-mail: n-volgusheva@mail.ru, ira_boshkova@mail.ru, 1 zharikova@mail.ru

Applicability of existing analytical models of thermal conductivity in a body under
action of internal heat sources for problems of microwave heating is analysed. Mthematical
model describing temperature field of a half-limited massive under microwave heating has

been investigated.

AHanmm3upyercsi BO3MOXKHOCTh IPHMEHEHNS! CYIIECTBYIOINX AHATUTHIECKUX MoJemneit
TEIUIONIPOBOJHOCTU B TeN€ MpPU JEUCTBUU BHYTPEHHMX HUCTOYHHMKOB TEIJIOTHI K PEIICHUIO

3aga4 Harpesa B MHUKPOBOJHOBOM IIOJIE.

HccnenoBana MareMaTHdecKas MOJICIb,

OIMMChIBAIOIAA TEMIIEPATYPHOEC MMOJYOTrPaAaHUYCHHOTI'O MacCrBa B YCJIOBUAX MUKPOBOJIHOBOI'O

Harpesa.
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YK 536.423:536.71

METHODS OF REFRIGERANTS MIXTURES THERMODYNAMIC
PROPERTIES CALCULATION

METO/JbI PACYHETA TEPMOJUHAMUYECKHUX CBOMCTB
CMECEU XJIAJAT'EHTOB

Volchok V.A. Boauok B.A.

Opecckast HallMOHANbHAsS AKaJaeMuUs
MMUIIEBBIX TEXHOIOTHIA
VYxpaunna, 65039, r. Onecca,
yi. Kanatnas, 112

Odessa National Academy of Food
Technologies
Ukraine, 65039, Odessa,
Kanatna street, 112

E-mail: recvic@te.net.ua

The modified equations of states of Peng-Robinson and Lee-Kesler and also the
fundamental free-energy equation of state Helmholtz are used to describe thermodynamic
properties of refrigerant mixtures. Provides a comparison of the accuracy of the description
of the properties of substances with different equations of state.

Key words: mixtures, temperature, pressure, density, equation of state

Jnst ommcaHuWs TepMOJMHAMHYECKMX CBOMCTB CMecel XJIaJareHTOB HCIIOJIB30BaHbBI
MOAMGUIPOBaHHbIE paHee ypaBHeHus Ilenra-Poomncona u Jlu-Kecnepa, a Ttaxke
(yHIaMeHTallbHOE  ypaBHEHHE OJHepruu [enpMrompma B Oe3pa3MepHOil  (opme.
IlpencraBieHO CpaBHEHHE TOYHOCTH OINMCAHMS CBOMCTB  BELIECTB  PAa3IMYHBIMH
YPaBHEHUSIMHU COCTOSTHUSL.

KiioueBbie cjioBa: cMecH, TeMIIeparypa, 1aBjieHHe, INIOTHOCTb, yPaBHEHUE COCTOSHUS

VJIK 574
ETHYLENE GLYCOL - ENVIRONMENTAL HAZARD!
STUJIEHTJIUKOJIb — YKOJOTHYECKASI OITACHOCTD!

Galkin D.M.

T'aaxun .M.

Bauman Moscow state technical
University

MI'TY um. H.O. baymana
Poccus, r. Mocksa

Russia, Moscow

E-mail: G.D.2012@yandex.ru

B CTaThC OITMCAHBbI OKOJIOTHYECCKHE ACIICKThI MPUMCHECHUA XOJOJUJIIBHOT'O
IPOMBIIIJIEHHOT'O oGopynosaHml, CITOCOOBI  TMOBBIIIEHUST JKOJOTHYHOCTH XOJIOIAUJIBbHBIX
MalluH Ha OPUMEPE 3aMCIICHUSL 00BEMOB 3allpaBKu XJIadaréHToM 3a CYET BTOPHUYHOI'O
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KOHTYpa, 3allpaBJICHHOI'0 HU3KOTOKCUYHBIM 3Hepr0c6epera}0mI/IM XJIaJOHOCUTECIIEM. Tak xe
B CTaTbC IMOKa3aH CI/IH3HepI‘eTI/I‘IeCKI/Iﬁ 3(1)(1)6KT OT COBMECTHOT'O IPUMEHEHHUS TECXHOJOI'MU
AKKYMYJIUPOBAHHUA XO0JI0O4a KOCMOCA U XOJOAWJIBHBIX CUCTEM C BTOPUYHBIM KOHTYPOM U C
MaJjbIM 00bEMOM 3alpaBKy XJ1agarcHTOM.

The article describes the environmental aspects of the use of industrial refrigeration
equipment, ways to improve the environmental performance of refrigerating machines for
example, substitution of the volume of the refrigerant charge due to the secondary circuit,
fuelled low-emission energy-saving coolant. As shown in the article synergies from joint
application of the technology of heat storage space and refrigeration systems with a
secondary loop with a small amount of the refrigerant charge.

YIK 621.565.3 : 621.565.83 : 621.796.5 : 635-156

USAGE OF FREE COOLING FOR FRUIT AND VEGETABLE
STORAGE

HCIIOJIb30BAHUE ECTECTBEHHOI'O OXJIAJKIEHUA
B XPAHUJINIIAX JISA OBOIIEU U ®PYKTOB

Granovskiy A.S.l, Tsoy A.P.z, I'panoBckmii A.C.', oii A.H.z,
Tsoy D.A.Y, Shalbayev K.K.? Ioii J.A.", lax6aes K.K.}
1 - TOO “Teniz” 1 —TOO «Tenus»
Kazakhstan, 050008, Almaty, Abay Kazaxctan, 050008, Anmartsr, ip. AGas,
ave., 52 “G”, office 605 52 «I'», oduc 605
2 — Almaty Technological University 2 — ATMaTHHCKHUH TEXHOJIOTHYECKUI
Kazakhstan, 050000, Almaty, YHHUBEPCHUTET
st. Tole bi, 100 Kazaxcran, 050000, AnmaTsl,
3 — Kazakh-British Technical University yi1. Toste 6u, 100
Kazakhstan, 050000, Almaty, 3 — Kazaxcrancko-bpuranckuii
st. Tole bi, 59 Texunueckuii Y HUBEPCUTET
Kazaxcran, 050000, Anmarsl,
yi. Toue 6u, 59

E-mail: granovskiy.a@rambler.ru, teniz@bk.ru, ditsoy@gmail.com,
shk1952@mail.ru

The paper considers the possibility of using of free cooling for temperature stabilization
in the storage facilities for fruits and vegetables with controlled atmosphere. It was found
that in climate conditions of the south of Kazakhstan free cooling can be used 1650 hours
per year . The scheme with free cooling of air in the storage facility is described. In these
scheme air is used as the coolant, and it is cooled in radiators by night radiative cooling.

Key words: fruit and vegetable storage, radiative cooling, free cooling, refrigeration.

B pabote paccmaTpuBaeTcs BO3MOKHOCTh MCIIOJIb30BAaHMSI €CTECTBEHHOTO OXJIAXKICHUS
JUISL TIOJJIEpKaHUsl TEMIIEpaTyphl BO3AyXa B XPAaHIIMINAX JUIS OBOIIEH M (PYKTOB C
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perynupyemMoi ra3oBoi cpeoil. YCTaHOBIIEHO, YTO B YCIIOBHMsIX KimMara tora Kaszaxcrana
€CTECTBEHHOE OXJIaXJIEHHE MOKHO HCHOJb30BaTh 1650 yacoB B ron. [lpemnoxena cxema
CHCTEMBl €CTECTBEHOI'O OXJIAKICHUS BO3IyXa B XpaHWIHUILE, B KOTOPOH B KayecTBe
TEIUIOHOCUTENSI UCIONB3YETCsl BO3/AYX, TEMIIEpaTypa KOTOPOro MOHMKAETCS B paauaTopax
3a CYET HOYHOTO PaJHallMOHHOTO OXJIaXKICHHUS.

KnioueBble cioBa: xpaHeHne (QpPYKTOB M OBOILEH, pagMallMOHHOE OXJIAXKICHUE,
€CTECTBEHHOE OXJIAK/ICHUE, XOJIOJUIbHAS TEXHUKA.

V]IK 536.244

DESTRATIFICATION AS A METHOD FOR INCREASING
THE ENERGY EFFICIENCY OF INDUSTRIAL BUILDINGS
AND STRUCTURES

AECTPATHOUKALNS, KAK METOJ IIOBBIINEHUSA
SHEPI'O®PEKTUBHOCTHU NPOMBIIIJIEHHBIX 3JAHUU

1 COOPYKEHUU
Grigoriev A.Y., Grigoriev K.A., I'puropseB A.1O., I'puropnen K.A.,
Medvedev X.A., Grinevich B.S. Mensenesa K.A., I'puneBuu b.C.
ITMO University Yuausepcurer U”TMO
Russia, 191002, St. Petersburg, Poccus, 191002, Canxr-IletepOypr,
Lomonosova 9. JlomoHOCOBa, 1. 9.

E-mail: augrig@bk.ru, kagrig@bk.ru

In high altitude areas due to physical laws over the heated air is always striving
upwards, this process gives rise to the phenomenon of stratification - temperature growth (an
average of 1 0C/m) with increasing height inside. This temperature increase leads to
additional heat loss by increasing the heat transfer through the ceilings and walls of the
room, which makes it necessary to increase energy to maintain normal conditions of
temperature at the work lower area of the room.

The article investigates the economic feasibility of implementing destratification
technologies into industrial facilities, warehouses and industrial buildings of considerable
height. We consider the objectives and instruments of state energy efficiency programs.

The experimental and computational studies have shown that stratification significantly
affects the amount of heat loss in buildings, the higher the room the more significant
contribution to heat loss makes stratification. The calculations have shown that the longer
the heating season the more savings due to destratification in absolute terms, but the lower
in relative terms. Destratification equipment allows to save more than 20% of thermal
energy.

Keywords: Destratification, energy-efficient technology, the heat loss.

B nomermennsix OonbLIOI BBICOTHI B CHIy (PHU3MUECKHX 3aKOHOMEpHOCTeH Oonee
HarpeThlii BO3AyX BCEr/la CTPEMHTCS BBEpX, ITOT IIPOLIECC BHI3BIBACT IOSBICHHUE TaKOTO
SBJICHHSI KaK CTpaTU(UKAINSI — POCT TeMIepaTypsl Bo3ayxa (B cpeaaem 1 0C/m) mo mepe
YBEJIMYEHUST BBICOTHI BHYTPU HoOMelieHus. J[aHHBIH pOCT TeMmreparyp HPHBOAUT K
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JIOIIOJTHUTEIIEHBIM TEIIIONOTEPSIM, 32 CUET YBENUUYCHHUS TEIIOOOMEHa depe3 MOTOIOYHEIS
MEPeKPHITAS ¥ CTCHKH IIOMEINCHUS, YTO BBHI3BIBACT HEOOXOMUMOCTD YBEIMYCHHS
SHEPro3aTpar IJs MOJJIEpPIKaHUs HOPMAIBHBIX YCIOBMH IO Temmeparype B pabouec,
HIDKHEH 30HE IIOMELICHUS.

B pabore wuccinenyloTcs BOHNPOCHI 3KOHOMHYECKOH 11eeco00pasHOCTH BHEIPEHUS
JeCTpaTU(GUKAIMOHHBIX TEXHOJIOTUH B NMPOMBILIUICHHBIX, CKJIAJICKUX U IPOU3BOACTBEHHBIX
TOMEUIEHUAX 3HAUUTENIBHOM BBICOTHL. PaccMaTpuBalOTCs UHEeIM W HHCTPYMEHTHI
TOCYIapCTBEHHBIX IIPOrPAMM IHEProcOepeKeHHsI.

IIpoBeneHHbIe SKCIEpPUMEHTANBHBIE M pAacUeTHBIC HCCIEIOBAHUS MOKA3aliH, YTO
cTpaTHuKamys 3HAYMTETGHO BIMACT HA BEJIMYMHY TEIUIONOTEPh B 3JaHMAX U
COOPY)KCHHUSX, YeM BBIIIC MOMEILICHHE, TeM 0ojiee 3HAYUTENbHBIH BKJIAJ B TEIJIONOTEPH
BHOCUT  crparudukauus. IlpuBeneHHble  pacueTsl  3aMKCHPOBAIM, YTO  4YeM
HPOJIODKUTENIbHEE OTOIMTENBHBIA CE30H, TeM 3KOHOMHSA 3a CYeT JAecTpaTH(HUKaLUH B
a0COJIFOTHOM BBIPQKCHHU OOJIbIIIE, @ B OTHOCHTEIBLHOM BBIpR)XCHUM HIDKe. [IpuMeHeHue
JeCTpaTU(GHUKAINOHHOTO O00O0pPYIOBaHUS IO3BOJISIET AKOHOMUTH cBbIme 20% TemIoBoit
SHEpTrHH.

KnioueBbie  caoBa:  [lectpatudukanus,  dHeprod@dexTHBHbIE  TEXHOJIOTHH,
TEIIONOTEPH.

YAK 53.02:53.06

THE INVESTIGATION OF THE INFLUENCE
OF THE CONCENTRATION OF THE ABSORBENT SOLUTION
ON THE EFFICIENCY OF HEAT AND MASS TRANSFER
DEVICES WITH MOVABLE NOZZLE

NCCIEJOBAHUE BJIMAHUA KOHIOEHTPALIUU PACTBOPA
ABCOPBEHTA HA DO®EKTUBHOCTDH PABOTHBI .
TEIINIOMACCOOBMEHHBIX AITITAPATOB C ITIOJABUKHOU

HACAJIKOH
Danko V.P. Janbko B.II.
Plekhanov Russian University of Poccwuiicknit 3KOHOMUYECKHN
Economics, Krasnodar Branch VHHUBEPCHTET
Russia, 350002, Krasnodar, nM. I'.B. ITnexanosa
Severnay Str., 360 Poccus, 350002, r. Kpacnonap,
yi. CeBepHasi, 360

The physical processes in the absorption heat and mass transfer devices with a mobile
nozzle have been performed experimentally. The ratio between specific humidity change of
atmospheric air in the absorber ngas and the initial specific humidity with different value
x1gas was founded.

Lithium bromide solution (Li-Br) was used as absorbent in the experimental works. The
efficiency of the absorption process increases with the increasing concentration of the
absorbent. It was concluded that for initial specific humidity of atmospheric air Xlgas =
11...20 gr/kg solar absorption system provides quite effective decreasing of the specific
humidity of this air flow.
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In this work experimentally was proven, that using of the absorption systems
contributes to solving problem of the comfortable air-condition creating in the wide range of
the parameters of outside air (Xg = 13...20 gr/kg, and t = 25...40 °C). Proposed solar
systems for air-condition systems for south areas of Russia were showed.

Bromonnen ananu3 (GU3MYECKHX TPOLIECCOB, MPOTEKAOIIMX B aOCOPOIMOHHBIX
TEIIIOMAacCOOOMEHHBIX ~ ammaparax ¢ [oABmKHOW — Hacaakoid — (AIIH), myrem
SKCIICpUMEHTAIBHOTO WX  HcciefoBaHWs.  [lodmydeHBI  3aBHCHMOCTH — HM3MCHEHHS
BIATOCOJEPAKAHMA BO3AyXxa B adcopbepe X’ VI pasiMuHbIX 3HAUCHHMH HAYATHHOIO
BJIATOCOJEPKAHMS BO3IYXA X .

B xauectBe abcopbOeHTa uCHonb30Baics JUTHEBO-OpoMucteiii pactBop (Li-Br). C
pOCTOM KOHIIEHTpaluu pacTBopa abcopOeHTa 3¢ ¢eKTHBHOCTh Mpolecca abcopOiuu
BO3pacTaeT. B paccMOTpeHHOM [Mama3oHe HayadbHBIX 3HAYEHWH BIArocojep KaHusI
HAPYKHOTO BO3AYXa X', = 11...20 T/KT conmHeuHas abCOPOLHOHHAS CHCTEMa 00ecIeunBacT
JOCTATOYHO 3 PEKTHBHOE CHIKEHHE BIIaroco/ep>KaHus BO3YIITHOTO MOTOKA.

B paGore oKkcrepuMeHTaNbHO  JOKa3aHO, 4YTO  HCIOJNB30BaHHE  H3yYEHHBIX
a0COPOLMOHHBIX CHCTEM pellaeT 3a1ady odecredeHus: KoM(QOPTHOrO KOHUITHOHUPOBAHUS
B IIMPOKOM JHAla30He MapaMeTpoB HapyXHoOro Bozayxa (X, = 13..20 r/kxr, mpu t =
25...40 °C). [IpommutocTpUpOBaHBl BO3MOKHOCTH TIPEIIaracMoOil COTHEYHON CHCTEMBI MPH
HCTIONB30BaHUH €€ JUIl KOHIUIHOHUPOBAHHS BO3IyXa B yCIOBHAX fora Poccun.

YIK 665.348:664.3.032.1

INFLUENCE OF TEMPERATURE AND COMPRESSIVE FORCES
ON THE PARAMETERS OF OILSEEDS

BJUSIHUE TEMIIEPATYPBI U YCHUJIUI CKATUSA
HA TAPAMETPBI MACJIMYHOI'O CBIPbA

Dzhingilbaev S.S., Medvedkov E.B., = Ixunruiaodaes C.C., Measeakos E.b.,
Kayrbaeva A.E. KaiipoaeBa A.E.

AJTMaTHHCKHUH TEXHOJIOTUUECKUH
YHUBEPCUTET
Kazaxcran, 050000, yn. Tome 6u, 100

Almaty Technological University
Kazakhstan, 050000, Tole bi st., 100

E-mail: 87078333151.d.seit@mail.ru, evg_bm@mail.ru, aika.kai@yandex.kz

To expand the range of vegetable oils in Kazakhstan and use not only in food but also
for cosmetic purposes to date is the development of technology and equipment for
processing oil seeds of melons to give a valuable vegetable oil. Therefore, reliable
information is needed on the basic characteristics of seeds. We studied and summarized the
basic physical and mechanical properties and performance of individual pumpkin seeds,
melon seeds and group domestic producers harvest 2015. The influence of temperature and
compressive forces on the parameters of oilseeds.

Keywords: melon, pumpkin, performance, characteristics, temperature, compression
force.

I[J'ISI pacmIMpeHus aCCOPTUMEHTA PACTUTEIIBHBIX MAaCell B KazaxcraHne 1 UCIIOIb30BaHUS
HC TOJIbBKO B IHIICBBIX HO H KOCMCTHYCCKHX ILCIAX aKTyaﬂLHOﬁ SABIIACTCA pa3pa60n<a
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TEXHOJIOTHH U 000pYyIOBaHUS JUIS IepepabOTKH MAcIMYHBIX CEMSH 0axXdeBBIX KYIBTYp C
MOJTyYeHUEM IIEHHOTO pPAacTHTENbHOrO Macia. IlosTomMy HEoOXOOUMBI JOCTOBEpHEIE
CBEIICHHSA 110 OCHOBHBIM CBOiicTBaM ceMsH. M3ydeHbl M 00OOILIEHBI OCHOBHBIE (DHU3UKO-
MEXaHHUYECKHE CBOWMCTBA, M MOKAa3aTENH OTHACIbHBIX CEMSH THIKBBI, IbIHU @ TAKXKE TPYIIITbI
CeMsAH OTEYECTBEHHOTO mpou3BoauTens ypokait 2015 roma. YcTaHOBIIEHBI BIHSHHE
TeMIIepaTypbl U yCHJIM CKATHS Ha MapaMeTPhl MACIHYHOTO ChIPHS.

KnioueBble cioBa: IbIHS, TBHIKBA, IIOKAa3aTeld, CBOWCTBA, TEMIEPATypa, YCHIIHS
COKaTHSL.

VK 536.248.2: 532.529.5
EVAPORATIVE COOLERS OF GASES AND LIQUIDS
UCHAPUTEJILHBIE OXJIAJIMTEJIN I'A30B U )KUJIKOCTEM

Doroshenko A.V.!, Zhuk K.B.2 Jlopomenxo A.B.", )Kyk K.B.2
1 — Odessa national Academy of food | 1— Onecckas HalMOHAJILHAS aKaIEMHUSI
technologies MHUIIEBBIX TEXHOJIOTHA,
Ukraine, 65082, Odessa, VYkpauna, 65082, Oxecca,
Dvoryanskaya str. 1/3. ya. JIBopstHckast 1/3
2 — Project Advisory division of the 2 — [IpoeKTHO-KOHCYJIbTATUBHBIA OTAEN
BEE Zhuk K.B. UIl Xyxk K.b., Ykpauna, 65023,
Ukraine, 65023, Odessa, pereulok Opnecca, ep. Kapernsrit 18

karetnyy 18

E-mail: kbzhuk@yahoo.com

The practical use of the methods of the evaporative cooling of gases and liquids in
recent years caused increasing interest due to their high energy performance and
environmental efficiency. The most promising use of heat mass exchang apparatus of the
film type, the nozzles of the multi-channel structures in which, by separating the streams for
contacting gas and liquid is ensured by the relatively low level of aerodynamic drag. The
authors performed a comparative study of evaporative coolers with nozzles made of polymer
and capillary-porous materials, in which were analyzed the questions about the distribution
of the contacting streams of gas and liquid in the volume of the Packed layer, the Packed
soaked surfaces and the efficiency of evaporative cooling environments.

Keywords: cooling of environments, air-conditioning, heat mass exchange equipment,
polymeric multi-channel nozzle, capillary-porous materials, evaporative cooling.

O06s1acTH IPAKTUYECKOT'O MCIIOJIb30BaHUSI METOJIOB UCIIAPUTEIHLHOTO OXJIAXICHUS ra30B
Y JKUJKOCTEH B MOCIJIETHUE T'O/IbI BBI3BIBAIOT BO3PACTAIOLIUIN HHTEPEC, MPOJIUKTOBAHHBIN UX
BBICOKAMH SHEPTETHYCCKUMH MTOKA3aTEIIMH U 9KOJIOTHUECKOH 3((HEKTHBHOCTHIO.

Hawnbostee mepcneKTUBHO UCTIOIB30BaHUE TEIIIOMAaCOOOMEHHBIX alMapaToB IICHOYHOTO
TUTIAa HA HAcaJIKax M3 MHOTOKAHAIBHBIX CTPYKTYpP, B KOTOPBIX, Onaromaps pas3aeibHOMY
TEYEHHIO KOHTAKTUPYIONINX ITIOTOKOB Tra3a M JXKHIKOCTH O0eCHeYrBaeTCsS CPaBHUTEIBHO
HU3KUM  ypOBEHb  a’3pOJMHAMUYECKOTO  CONPOTHUBIEHMS. ABTOpPaMH  BBIIOJHEHO
CPaBHUTEJILHOE UCCIIEI0OBAaHUE HCTIAPUTEIbHBIX OXJIaJUTENeN ¢ HacaJKaMH U3 MOJUMEPHBIX
U KaWUIIPHO-TIOPUCTBIX MaT€pUajoB, B paMKax KOTOPOTO aHAJIHW3UPOBAIUCH BOMPOCHI O
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XapakTepe pacupeACiiCHUSI KOHTAKTUPYIOIHUX IIOTOKOB Tra3a MW XKUIKOCTU B o0BemMe
HacaJO4YHOI'0O CJI0sd, CMOYEHHOCTb HACaJO4YHBIX HOBerHOCTefI u Sq)q)eKTHBHOCTB IpoueccoB
UCIIAPUTEIBHOTO OXJIAXKIACHUSA CPEN.

KioueBble cjioBa: OXJTAXKACHUE CpE€a, KOHAUIMOHUPOBAHUE BO3AyXa, TEIJIO-
MacooOMeHHast anmnaparypa, [OJIMMEPHBIE MHOTOKaHAJIBbHBIC HaCaAKH, KalUuJJIAPHO-
IMMOPHUCTBIE MAaTEPHUAJIbI, UCTIAPUTEIIBHOC OXJIAXKICHUE.

VK 664.8.022.3
OBTAINING OF MICROCAPSULES BY DRIPPING METHOD
IHHOJIYYEHUE MUKPOKAIICYJI KAIIEJIBHBIM METOJIOM
MUKPOKAIICYJAHBI TAMUIBIJIAY 9JICI APKBLJIBI AJTY
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The article is devoted to development of a method of obtaining microcapsules by
dripping way. Two methods of obtaining microcapsules were considered, that has allowed
choosing the best way of obtaining microcapsules with the correct shape and stable size.
The technique allows to obtain microcapsules filled with probiotics which can be used in
medical-preventive fermented milk products.

Crathbst OCBsIIIIeHa pa3paboTKe MeTo/ia MOTyYeHHsT MUKPOKAIICYJT KalleJIbHBIM METOJIOM.
Beuto paccMoTpeHO aBa MeTOJa MOJNYYEHUs MHUKPOKAICYyJ, YTO IIO3BOJIWIIO BHIOpAaTh
JYYIIUA Croco0 MONy4eHHs: Kamcyl ¢ MpaBHIBHONW ()OPMOW M CTaOMIBHBIM pPa3MepoM.
[Tony4yeHHas: METOJMKA IO3BOJISIET MOJIYYUTh MHKPOKAINCYNBI C MPOOHMOTUKAMHU KOTOpBIE
OyIyT HCIONIB30BaThCs B KHCIOMOJIOYHBIX MPOIYKTaX Je4eOHO-MPODUIAKTHYECKOTO
eHCTBUS.

Makana MHUKpOKAINCyJaHbl TaMIIbUIAy OMICIMEH ally OICIH JKETUIIipyre apHajFaH.
MukpoxkarcyiaaHbl aTyIblH €Ki TYpJi OMICIIEH Kapalybl Kall ONICTIH KalCylaHbl JTYPHIC
milIHAe JKOHEe TYPaKThl OJIeMJe alyFa OOJIATBIHABIFBIH TaHAAyFa MYMKIHIIK Oepi.
AnbIHFaH oic MPOOMOTHKTI MHUKpOKAICyJIanap aayFa MYMKIHAIK Oepeni, oyapabl emaey
CaybIKTBIPY LIapaNapblH/a KbIIIKbUT CYT OHIMACPIH/Ie NaliaanaHaibl.
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ANALYSIS OF OPERATION HEAT PUMP FOR VARIOUS
REFRIGERANT

AHAJIN3 PABOTBI TEIIJIOBOT'O HACOCA HA PA3JIMYHBIX
XOJOJUJIBHBIX ATEHTAX

Dolzhikov S.A., Yermolenko M.V.

Hosxukos C.A., Epmonenko M.B.
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Kazakhstan, 071412, Semey,
Glinki, 20a
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In the course of the study exergy of the heat pump cycle analysis was performed. Based
exergy analysis and results produced recommendations for improving the efficiency of TN
and offers to determine the range of the refrigerant temperature.

B xo0ze npoBeseHHOT0 Uccien0BaHus ObLI IPOU3BEACH IKCEPTeTHUCCKUIT aHaIN3 LKA
TEIUIOBOrO Hacoca. Ha OCHOBe 3KCEpruyeckoro aHanu3a M IOJTYy4EHHBIX PE3yJbTaToB
BBIpabOTaHBl PEKOMEHJALNH 10 TOBBIIICHHIO 3¢ dextuBHOCTH padoter TH u mpennaraercs
OIIPENCIUTH JIUANa30H TEMIIEPATyP XOJIOIHILHOTO areHTa.

YK 536.248.2 : 532.529.5

DEVELOPMENT OF LOW-TEMPERATURE COOLERS
OF WATER OF THE EVAPORATED TYPE AND ANALYSIS
OF THEIR FUNDAMENTAL POSSIBILITIES

PA3PABOTKA HU3KOTEMIIEPATYPHBIX
BOJOOXJAIUTEJEA UCHAPUTEJIBHOI'O THIIA U AHAJIN3
X MPUHHUITNAJIBHBIX BO3MOKHOCTEHN

Doroshenko A.V., Tsapushel A.N.

Jopomenko A.B., Hanmymen A.H.

Odessa National Academy of Food
Technologies
Ukraine, 65082, Odessa,
st. Dvoryanskaya, 1/3

Opecckasi Tocy1apcTBeHHAsI aKaJeMHUS
X0J10/1a
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yi. JIBopstackast, 1/3
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Conception of creation of the evaporated coolers of water of new generation is worked
out with the use of air-water heat-exchanger for the preliminary cooling of entering air, at
his unchanging dryness. The natural limit of cooling in such systems is a dew of outward air
point, that substantially extends possibilities of the practical use of technique of the
evaporated cooling and allows to decide the tasks of refrigeration and air-conditioning
systems with a substantial power cost cutout on realization of processes and simultaneous
decline of level of harmful ecological influence on an environment. In the evaporated cooler
multichannel structures are used from polymeric materials. Comparison of possibilities of
coolers of water of traditional type and new generation of coolers of water is executed at
varying of initial parameters and correlation of streams of gas and liquid in the basic
contours of the evaporated coolers. The special attention is spared to the question of
condensation of water vapors on the line of satiation in transition on the deep evaporated
cooling of environments. The comparative analysis of possibilities of such coolers is
executed, on the basis of theoretical and experimental data of author, as it applies to the
decision of tasks of the evaporated cooling

Key words: — Evaporative cooler — Polymeric materials — Combined heat and mass
transfer — Condensation of water vapor.

Pa3zpaborana KoHHmeNUUs CO3JaHHUS HCIAPUTEIBHBIX OXJAJUTENeH BOIBI HOBOTO
TIOKOJICHUS C MCIOJIb30BAaHUEM BOJI0-BO3AYIIHOTO TEINIOOOMEHHHUKA ISl TPEABAPUTEIHLHOTO
OXJIAXKCHUS] IOCTYMAIOMIEr0 B ammapaT HapyXXHOTO BO3IyXa, IPH €ro HEH3MEHHOM
BIIAroCOJCP)KaHUH. ECTECTBEHHBIM MpeNeioM OXJIaKAEHHS B TAKUX CHUCTEMax SBISIETCS
TOYKAa POCBl HApYyXKHOTO BO3JyXa, YTO CYIIECTBEHHO pAaCIIUPAET BO3MOXKHOCTH
MPaKTUYECKOIO HCIOJIb30BAHUSA TEXHUKU MHCIAPUTENIBHOIO OXJAXAEHHS B LEIOM U
MO3BOJIACT peliaTh psiJi 3a4ad XOJOJWIbHON TEXHUKHM M TEXHUKM KOHIUIIMOHUPOBAHUS
BO3/JyXa C CYIIECTBEHHBIM CHIKEHHEM PHEPreTHYECKHX 3aTpaT Ha pealn3aluio IPoIecCoB
W CHIDKCHHEM YPOBHS BPEJHOTO SKOJOTHYECKOTO BO3/ACHCTBHS Ha OKPYKAloUIyio cpeny. B
HCTIAPUTENFHOM OXJAIHTeNIe HCHONb3YIOTCS MHOTOKaHAIBHBIE CTPYKTYPHI U3 MONMMMEPHBIX
MarepuanoB. BhIMONHEHO cpaBHEHHE BO3MOXKHOCTEH OXJIaguTeneil BOAbl TPAaTULIMOHHOIO
THNA ¥ HOBOTO IOKOJEHUS OXJIQMUTENed MpPU BapbHPOBAHMM HAYANBHBIX IApaMETPOB H
COOTHOIIEHUS IOTOKOB Tra3a U JKUAKOCTH B OCHOBHBIX KOHTYypax HCHapUTEIbHbBIX
oxnaauteneil. Ocoboe BHUMaHME YJENEHO BOIPOCY PEKOHAEHCALMM BOJHOTO Hapa IpH
Hepexoie Ha NIy00Koe HCTIapUTEIbHOE OXJIaXICHHE Cpel.

KnroueBble ciaoBa: — lcnapurensHblif oxjagurens — MHOrokaHanbHas Hacajgka —
TTomumepHrsie MaTepuansl — COBMECTHBIN TETIOMaco0OMeH — PekoHeHcanusl.
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A STABILIZATION METHOD OF CHLOROPHYLL IN FROZEN
VEGETABLES

CIIOCOB CTABUWIN3AIIUU XJIOPOPUJIJIA
B 3AMOPOKEHHBIX PACTUTEJIBHBIX ITIPOAYKTAX

Bezusov A.T.l, Dotsenko N.V.l, Be3sycos A.T.l, Jouenko H.B.l,
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Due to the development of healthy eating, products such as green leafy vegetables are
becoming more popular. A method of stabilizing of green color in

A method of stabilizing of green color in hlorofilconsisting frozen products was
proposed. The effect of heat treatment of leafy vegetables saves chlorophyl, and defines
technological parameters of pre-treatment of metal salts to stabilize green color. The
production technology of frozen hlorofilconsisting products with high biological and
organoleptic properties was proposed.

B cBs3M Cc pa3BUTHEM KOHIEMIMH 3J0POBOTO MHUTAHUS BCE OOJNBIIYIO MOMYJSIPHOCTH
NpUOOPETaloT MPOAYKTH HAa OCHOBE 3€JEHBIX JIMCTOBBIX oBomiel. Paspabortan crmoco0
cTabMIn3alu 3€JICHOT0 ILBeTa B XJIOPO(QHICOAEP)KAIINX 3aMOPOXKEHHBIX HPOIYKTaX.
HccnenoBaHo BiIMsHHE TEIUIOBOM 00paGOTKM JIMCTOBBIX OBOILIEH Ha COXpaHCHHE
XJIopo(MIIa U ONpeeNieHbl TEXHOJIOTHYECKHAE TapaMeTphl MPEABAPUTENFHON 00paboTKu
CoJiel MeTaJsloB Ha CTAaOMJIM3AlMI0 3€JeHOro IBera. lIpeaio)keHa TeXHOJIOTHS
MPOU3BOJICTBA ~ 3aMOPOXKCHHBIX  XJIOPO(MIICO/EPIKAIINX  NPOAYKTOB C  BBICOKHMH
OUOIOTHYECKIMH H OPraHOJEHTHYECKMMH CBOHCTBAMH.

22




VIIK 664

PREDICTION OF TEMPERATURE MODES OF STORAGE
OF COMBINATED MEAT AND VEGETABLE PRODUCTS

INPOI'HO3UPOBAHUE TEMIIEPATYPHBIX PEXXUMOB
XPAHEHUSA MACOPACTUTEJIBHBIX KOMBUHUPOBAHHBIX
INPOAYKTOB

Yermolenko M.V.!, Stepanova O.A." = Epmoaenko M.B.', Crenanosa O.A.'
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The work is dedicated to the study of changes in the quality indicators of combined
frozen products for the different storage modes. As a result kinetics of change of the
indicators of quality of meat and vegetable dumplings during storage has been established.
Kinetic and thermodynamic characteristics of quality indicators and nomogram for
determining the optimal time-temperature exposure were presented.

Key words: storage of frozen food, prediction of modes of storage, meat and vegetable
products, refrigeration technology.

PaGora  mocBslieHa ~ MCCIEOBAaHMIO  M3MEHEHMs  IIOKa3aTeledl  KayecTBa
KOMOWHHMPOBAHHBIX  OBICTPO3aMOPOXKEHHBIX IPOJYKTOB JUI  PasjIMYHBIX  PEKUMOB
xpaHeHus. B pesynbrare Oblla ycTaHOBJIEHA KMHETHKAa M3MEHEHHUs IOKa3aTesell KayecTBa
MSICOPAaCTHTENBHBIX ~TeNbMEHEeH TpH XpaHeHWH. [IpeAcTaBleHbl KWHETHYECKHE W
TEpMOAMHAMHAYECKHE  XapaKTepUCTUKH  TIOKa3aTelned  KadecTBa M HOMOTpaMMma
TI0 OTIPE/IENICHUIO O0JIACTH ONTUMAIBEHOTO TEMIIEPaTyPHO-BPEMEHHOTO BO3ICHCTBHSL.

KnroueBble cj10Ba: XpaHeHHE 3aMOPOKEHHBIX TPOAYKTOB, IPOrHO3UPOBAHNE PEKIMOB
XpaHEHUsl, MSICOPACTUTEIIbHbIE IPOAYKThI, XOJOJUIbHAS TEXHOJIOTHS.
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OPTIMIZATION OF HVAC EQUIPMENT FOR YEAR-ROUND
CLIMATE CONDITIONS MAINTENANCE

ONTUMM3AIUS KITUMATHYECKOI'O OBOPYTOBAHMS,
KPYIJIOI'OANYHO OBECIIEYNBAIOLIEI'O 3AJAHHBIU
MHUKPOK/INMMAT ITIOMEIIEHU S

Zhikhareva N.V., Khmelniuk M.G. Kuxapesa H.B., Xmenabniok M.T'.

Odessa National Academy of Food Onecckast HAalMOHAJIbHAA aKageMUs
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Kanatnaia st., 112 yi. Kanarnas,112
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In this paper, we developed and justified objective function joint optimization of the
total value of capital and operating costs for thermal protection of buildings and energy-
saving equipment during their lifetime.

Task function (Ptf - target function) to offer joint optimization to determine, taking into
account possible changes in the electricity price and the discount rate exchange.

According to the results of additional mathematical modeling, taking into account the
actual cost of energy in the first year of work, the recommendations can be accepted, for
example, the installation of additional energy-saving equipment, strengthening the thermal
insulation barriers, reduction of the period between filter cleaning, etc.

Key words: optimization, air-conditioning, the objective function,, air consumption,
energy audits, heat and mass transfe, insulation.

B Hacrosmmeidt pabote paspaborana m 00OcHOBaHa IeneBas (DYHKIUS COBMECTHOM
ONTHMH3AIMH CYMMApHON BEIMYMHBI KANUTAIBHBIX W JKCIUTyaTAl[MOHHBIX 3aTpar Ha
TEIJIOBYIO 3alllUTy MOMENICHHH W KIMMaTHYecKoe 3HeprocOeperaromiee 000pyIoBaHHE B
TEYECHHE CPOKA MX DKCILTyaTalHH.

Heneryro pyukmuro (Ptf - target function) 1 COBMECTHON ONTUMH3AIUH Mpe/JiaraeM
ONpENeNnsiTh C YYeTOM BO3MOXHOTO H3MEHEHHs CTOMMOCTH JJCKTPOSHEPIHH WU
K03 dHIHeHTa TUCKOHTHPOBAHHS BAITFOTHI.

[To pe3ysabTaTaM [IOMOJHHUTEIBHOIO MATEMATHYECKOTO MOJECIMPOBAHHUS, C YYETOM
(akTHUeCKUX 3aTpar dHEPrHHd 3a MEepPBBI 107 paboThl, MOTYT OBITh MPUHSTHI
PEKOMEHIAIMK, HaNpUMep, II0 YCTAHOBKE JOMOJHHUTEIBHOTO 3HEProcOeperaroero
060pyIOBaHUsI, YCHJIECHHS TEIUIOW3OJSAINHA OTrPAXKICHHH, COKPAIICHHUS TMEPUOA MEKITY
YUCTKAMH QHIBTPA U T.J1I.

KiroueBble c/I0Ba: ONTHMH3AIMs, KOHAHUIHOHUPOBAHKE, lieneBas (GYHKIHS,, Pacxoj
BO3/yXa, SHEProayauT, TEII0-MacCOOOMEH, N3OJISALIHS.
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B crarse paccMaTpuBaeTcsi BO3MOXKHOCTb UCIIOJIB30BAHUS UCKYCCTBEHHOTO X0JI0Ja AJIS
KOHJIMLIMOHUPOBAHUS OCAJKOB IPOU3BOACTBEHHBIX CTOYHBIX BOJ IHIIEBBIX NPEAIPUITUN.

Iloxa3aHo, 4TO pearcHTHBIM U PEAreHTHO-TEIUIOBOM METOAbl KOHAUIMOHUPOBAHMUSA,
MPUBHOCST B OCA/IKU JOTIOJIHUTENbHBIC 3aTrPA3HEHMS.

HccnenoBanus mo 3aMOpaXKMBAHUIO MCKYCCTBEHHBIM XOJIOZOM OCaJKOB, MOJTy9IEHHBIX
TIPU OYHCTKE MPOU3BOACTBEHHBIX CTOYHBIX BOJ| 3€PHONEPEpadaTHIBAIOIINX MPEANPHUITHH,
TIO3BOJIMIIM YCTAaHOBHUTH ONITHMAJIbHBIC TApaMeTpPHI IPoIiecca.

Ha mapamerps! mpomnecca 3aMOpaKHBaHHS M OTTaWBAHUS BIMSIOT COCTaB M IIPHPOAA
0CaJIKOB, (PM3MKO-XHMHUUECKasi CTPYKTYpa, BIaXHOCTb. Ocagky IMOCHe 3aMOpaXUBaHHS U
OTTauBaHUs 00E3BOXKMBAIOTCS MEXaHHYECKUM IyTeM Oe3 NPHUMEHEHUs JONOJIHUTENIBHBIX
peareHToB.

KnioueBble cjoBa: 0CaZKd CTOYHBIX BOJ, YJEJIbHOE CONPOTHUBICHUE OCAJKa,
KOHJWIIHOHNPOBAaHNE OCAIKOB, HCKYyCCTBEHHBIH X001, 00€3BOXKMBaHUE, YTUIN3ANNS.

The article discusses the possibility of using artificial cold conditioning precipitation
industrial wastewater of food businesses.

It was shown that the reagent and the reagent-thermal methods of conditioning, bring in
additional dirt deposits.

Research on artificial freezing cold rain received in the purification of industrial waste
water grain processing enterprises have established the optimal process parameters.

On the parameters of the process of freezing and thawing affect the composition and
nature of precipitation, physical and chemical structure, moisture. Precipitation after
freezing and thawing is dewatered by mechanical means without the use of additional
reagents.

Key words: Sewage sludge, resistivity of sediment, conditioning precipitation, artificial
cold, dehydration, recycling.
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SOLAR ABSORBING SYSTEMS OF HEATING AND COOLING
OF ENVIRONMENTS ON BASIS
OF MULTI-STAGE HEAT-MASS-TRANSFER APPARATUS

COJIHEYHBIE ABCOPBIIMOHHBIE XOJIO/IUJIBHBIE
CUCTEMBI U CUCTEMBI KOHIMITMOHUPOBAHUS BO31YXA
MHOT'OCTYIIEHYATOI'O TUITIA
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In the article the worked out schematics are presented for the alternative refrigeration
systems and systems of air-conditioning systems, based on the use of absorbing cycle and
sunny energy for the regeneration (renewals) of absorbent solution. Factorable principle of
construction of all heat-mass-transfer apparatus is used with varying of both temperature
level and growth of concentration of absorbent on the stages of cascade. Heat-mass-transfer
apparatus compatible and executed on the basis of multi-stage monoblock compositions
from polymeric materials. The preliminary analysis of possibilities of the sunny systems is
executed as it applies to the tasks of cooling of environments and air-conditioning systems.

Keywords: the Solar systems, drainage of air, cooling of environments, air-conditioning
systems, heat-mass-transfer apparatus, absorption, desorption, evaporated cooling

B craThe mpencTaBieHbl pa3pabOTaHHBIC CXEMHBIC PEIICHHUS i1 albTepHATUBHBIX
xonoamnbHBIX cucteM CXC u cucteM KoHIuIuoHupoBaHus Bo3nyxa CCKB, ocHOBaHHEIE
Ha UCHOJIb30BAHUH TEIUIOUCHOJIB3YIOIIEro abCOPOIMOHHOTO LUKIA U COJHEYHOIH SHEepruu
JUIsL pereHepanyu (BOCCTaHOBIIGHUs) pacTBopa abcopOeHTa. lcronb3oBaH KacKaJHBIH
HIpUHLIUN nocTpoeHus: Bcex TMA Kak OCYIIMTEIbHOr0, TaK M OXJIAAUTIFHOIO KOHTYPOB C
BapbUPOBAaHHEM KaK TEMIIEPaTypHOTO YPOBHs, TaK M BO3PACTaHUs KOHIICHTPALMU
abcopbeHTa 10 CTyMeHsAM Kackaja. Temno-MacooOMeHHas anmapaTypa, BXOAsIas B COCTaB
OCYLIMTEIFHOTO W OXJIAAUTENBHOr0 OJ0Ka YHH(UIMpPOBAHA M BBHIMOJHEHA HA OCHOBE
MHOTOCTYIICHYaThIX MOHOGJIOKOBBIX KOMITO3UIIMH U3 TOJMMEPHBIX MaTepHalloB. BEIMOIHEH
NpeBaPUTEIbHBIA aHAIM3 BO3MOKHOCTEH COJHEYHBIX CHCTEM NMPUMEHHUTENIBHO K 3aJadyam
OXJIKJICHUS CPEJ U KOHIUIIMOHUPOBAHMS BO31yXa.

KirodeBble ciioBa: CoHEYHBIE CHCTEMBI, OCYLIEHHE BO3/yXa, OXJIAXKIECHHE Cpes,
KOHJMIIMOHMPOBaHUE BO3JlyXa, TEIIO-MacoOOMEeHHas anmaparypa, abcopOuus, necopouus,
HCIApUTEIEHOE OXJIAXKICHHE.
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YK 637.523.32: 636.087.6

EFFECTIVE WAYS OF USING THE MEASURING
INSTRUMENTS IN THE STUDY OF THE PRESSING PROCESS

IOPEKTUBHBIE ITYTU NCITOJIb3OBAHU A
MN3MEPUTEJIbBHBIX ITIPUBOPOB B UCCJIEJJOBAHUU
INPOLECCA ITPECCOBAHMA

MPECTEY NPOLECIH 3EPTTEYJIE ©JIIIEY ACHANTAPBIH
KOJLIAHY JIbIH TUIM/I KOJIIAPBI

Kakimov A.K.l, Abdilova G.B.l, Kakumon A.K.l, AoaunoBa F.E.l,
Turlibekova N.E.', Mazhibek S.' TypabiGekosa H.E.!, Maxuoex C.'
Shakarim State University of Semey I'ocynapcTBeHHBIH YHUBEPCUTET UIMEHH

city [akapuma ropona Cemeit
Republic of Kazakhstan, 071412, Pecniyomuka Kaszaxcran, 071412,
Semey, Glinka, 20A Cewmeit, ['munku, 20A

E-mail: abdiloval 979@bk.ru, zhasulanturlybek off@mail.ru

Clause is prepared on materials of research work devoted optimization of application of
devices for measurement of pressure. Taking into account that the gauges practically are not
let out by an industry for measurement of pressure of plastic-viscous products, in clause the
optimum variant of a design and operation of the gauge, and also ease of his clearing, easy
approach to a sensitive element, accuracy and reproducibility of the indications, safety in
operation is offered.

Maxkana mpecTey MHpOLECiH 3epTTey/]e KbICHIM/BI OJIICY acHaNTapbiH KOJIaHYIIbIH
THIMIII JKOJIapbl YCHIHBUIFAaH. Makanaga TaMak eHAIPICiHIE KBICBIMMEH JKYMBIC iCTEHTIH
JKaOIBIKTApBIH  JKYMBICIIBI  OPTaHOAapbIHBIH op TYpJUNiriHe OaillaHBICTBI  JKOHE
TUIACTHKANIBIK-TYTKBIPJIBI OPTaAAFbl KHICKIMBI OJIIIEY aclanTapbiHbIH ic JKY3iHae oHAipicTe
IIBIFAPbIIMAY XKaFbIH €CKepe OTBIPHIIN, MpPEecTey IPOLECiH 3epTTey/e, KbICHIM IIamMaiapbiH
oNIeyli ©3 epKIMeH TaHmayJa OHal Ta3aJaHaThlH, CE3IMTall JJIEMEHTTEPHIH epKiH
OpHajacybl, KOPCETKIIITIH ANl MEH JKYMBICTaFbl CEHIMAUIITIH, KYPBUIBIMBI MEH
SKCIUTyaTalUsACH JKaFbIHAH KaparnaiibIM JaTYuKTi Halaadany blH THIM/I )KOJIBI KOPCETITeH.

Cratbs IIOATrOTOBJICHA 1o MaTtepuaiaM Hay‘{HO-PICCJ'ICHOBaTeHBCKOﬁ paGOTBI,
HOCBSIHIGHHOﬁ ONITUMU3AUHN IPUMEHCHUSA HpH60pOB JJI1 USMEPEHUA JaBJICHUSA. YuntbiBas
TO, YTO MAATYUKH IIPAKTUYECKU HE BBITYCKAIOTCA IMPOMBIIJICHHOCTBIO JUIA HU3MEPCHUA
JaBJIEHUS IUIACTUYHO-BA3SKUX IMPOAYKTOB, B CTATHE IPEAJIONKEH ONTUMAaIbHbIN BapuaHT
KOHCTPYKIMM M D3KCIUTyaTallUM JAaTduKa, a TakKXKE JIEFKOCTb €ro OYHCTKH, CBOGOHHbIﬁ
JAOCTYIl K YYBCTBUTCJIIbHOMY DJJIEMEHTY, TOYHOCTH W BOCIIPOU3BOIUMOCTH HOKa3aHMﬁ,
HaJC)KHOCTh B pa60Te.
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V]IK 637.5

MEAT-BONE RAW MATERIAL PROCESSING FOR FOOD
PURPOSES

KOMILIEKCHAS IIEPEPABOTKA MSICOKOCTHOI'O CbhIPbS
JJIS IIMIMEBBIX NEJEN

Kakimov A.K., Yessimbekov Zh.S.,
Suychinov A.K.

Kakumon A.K., Ecumo6exon XK.C.,
Cyitunnos A.K.

Shakarim State University of Semey
Kazakhstan, 071412, Semey
Glinki street 20 «A»

l'ocynapcTBeHHBIN YHUBEPCUTET UMEHU
[MMaxapuma r. Cemeit
Kazaxcran, 071412, Ceme#,
yi. I'nunku 20 «A»

E-mail: bibi.53@mail.ru, ezhanibek@mail.ru

This paper presents the analysis of r scientific findings of using meat bone raw material
for food purposes. The methods and technology of protein supplements, protein
hydrolyzates, mineral supplements and meat-bone paste are described.

B cratpe TNPEACTABJICH aHAJTIN3 HAYYHBIX JIMTECPATYPHBIX NAaHHBIX ITO HWCHOJB30BAHUIO
MACOKOCTHOI'O CBIPBSA B IMHUIIEBBIX LEIIAX. HpI/IBeI[CHLI CIIOCOOBI U TEXHOJIOTHS TIOJTY4C€HUA
OEJIKOBBIX MPOAYKTOB, OENIKOBBIX TUAPOJIU3aTOB, MUHEPAJIBbHBIX )106aBOK U MSICOKOCTHOM

MacThl U3 MACOKOCTHOT'O ChIPbA.

YK 621.365:519.711.3

EVALUATION OF ENERGY EFFICIENCY OF MICROWAVE
TECHNOLOGIES SINTERING OF CERAMIC

OIIEHKA DHEPTETUYECKOM Y®PEKTUBHOCTH
MUKPOBOJTHOBOM TEXHOJIOT MU CIIEKAHUSI KEPAMUKH

Kolesnychenko N.A.,
Volgusheva N.V., Boshkova I.L.

Koaecauuenko H.A.,
Bourymesa H.B., Bomkosa U.JI.

Odessa National Academy of Food
Technologies
1/3 Dvoryanska St.,
Odesa, Ukraine, 65082

Opecckast HallMOHAIbHAS aKaJaeMHUs
MUIIEBBIX TEXHOJOTUI
Vkpauna, 65082, Onecca,
IBopsHCKas, 1/3

E-mail: kolesnychenko.natalia@yandex.ua, n-volgusheva@mail.ru,
ira_boshkova@mail.ru
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A comparative analysis of the kinetics of heating and sintering of technical ceramics in
the microwave field and the traditional muffle furnace is made. The energy efficiency of
microwave heating during the sintering of ceramics is identified. The microwave processing
of materials is promising due to the possibility of process intensification essential that , in
particular, to achieve high energy efficiency. One of the most advanced applications of
microwave radiation - the production of ceramic materials. Using microwave heating offers
the possibility of developing a fundamentally new technology development of perspective
ceramic, semiconductor and composite materials having significantly higher compared to
the existing operational and functional properties.

IIpoBeneH cpaBHUTENbHBIM aHAJIN3 KUHETUKHM HarpeBa M CIEKAHUS TEXHUYECKOH
KepaMUKH B MHKPOBOJHOBOM IIOJIE M B TpPaJHLHOHHOW MydenbHON meun. OmpeneneHa
SHepreTuyeckas 3Pp(EKTUBHOCT NPUMEHEHHS MHMKPOBOJIHOBOTO HArpeBa HpH CIECKaHUH
KepaMHUKH. MUKpOBOJHOBas 00paboTka MaTepHajioB SIBISETCS MEPCHEKTUBHOM Onaronmaps
BO3MOKHOCTH CYIIECTBEHHOH WMHTEHCH(HKAIIMM TIIpoIlecca, YTO II03BOJISIET JOCTHYD
BBICOKOH 9Hepretudeckod 3¢ ¢extuBHocTH. OmHAa W3 CcaMBIX pa3BHTHIX oOJacteit
IPUMEHEHHUS MHUKPOBOJHOBOIO M3JIy4eHUS — IIOJY4YEHHE KEpaMHUYECKHX MAaTepUaloB.
Hcnonp3oBaHue SHEPrUM  MHUKPOBOJIHOBOTO  HU3JIyYCHUS OTKPBIBACT  BO3MOXKHOCTH
Ppa3pabOTKH MPUHIUITHATEHO HOBBIX TEXHOJIOTHI CO3JaHUS EPCIICKTUBHBIX KEPAMUIECKHX,
KOMITO3UIIMOHHBIX U HOJYIMPOBOJIHUKOBEIX MAaTepPHANIOB, 00JIAAIONINX CYIIECTBEHHO Ooiee
BBICOKUMH TI0 CPABHEHHIO C CYMIECTBYIOIIUMH SKCILTYaTalMOHHBIMU M ()YHKIIMOHATEHBIMU
CBOWCTBAaMHU.

YK 637.138: 637.136

DETERMINATION OF THE OPTIMAL DOSE INSERTION
OF ENCAPSULATED PROBIOTICS IN A FERMENTED MILK
PRODUCT

OIIPEJIEJIEHUE OIITUMAJIBHOM 1036 BHOCUMBIX
WHKAIICY/IMPOBAHHBIX TIPOBUOTHUKOB
B KHCJIOMOJIOYHBIU ITPOAYKT

CYT KbIIIKbLJ1/IbIl O©HIMI'E KOCBUIATBIH,
HNHKAIICYJBAEHI'EH IPOBUOTUKTEPAIH OHTANJIbBI

MOJIHIEPIH AHBIKTAY
Kakimov A.K., Kakimova Zh.H., KakumoBA.K., Kakumosa 7K.X.,
Bepeyeva A.E., Baybalinova G.M. Beneea A.E., baiioaaunosa I'.M.
Il'ocynapcTBeHHBINH yHUBEPCUTET
Shakarim Semey State University nmenu lllakapuma ropoja Cemeit
Kazakhstan, 071412, Semey, Glinky 20A Kazaxcran, 071412, Cemeii,
I'mankm 20 A

E-mail: bibi.53@mail.ru, Zhaynagul kakimova@mail.ru, Aiga3@mail.ru,
baybalinova@mail.ru
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The article presents the data of organoleptic and structural-mechanical indicators on the
basis of which selected the optimal dose of insertion of the encapsulated probiotics. The use
of calcium alginate in technology with the aim of leveling the taste of fermented milk
product with encapsulated probiotics is justifies.

B cratpe NPUBOAATCA HAaHHBIE OPTaHOJCNTUYCCKUX U CTPYKTYPHO-MEXaHUYCCKUX
HOKa3aTeJ’Ieﬁ, Ha OCHOBaHHMH KOTOPBIX BLIGpaHa onTuMalibHast J103a BHOCHMBIX
HWHKaIICYJIMPOBAHHBIX HpO6I/IOTI/IKOB. OOOCHOBAHO HCIIOJIB30BAHKME AJbrUHATA KajJbOus B
TECXHOJIOTUU C LEJIbIO HUBCINPOBAHUSA BKYCOBBIX ToKa3aTeneil KMCIOMOJIOYHOTO npoayKTa
C UHKaINCyJIUPpOBAaHHbIMU HpO6I/IOTI/IKaMI/I.

Makanaga OpraHOJNENTHKAIBIK JKOHE KYPbUIBIMIBIK-MEXaHUKAJIBIK KOPCETKIIITEpiH
JIepeKTep KeNTipijieni, OJapIblH HETi3iHIAEC OHTAWIBl [103achl CHII3UICTIH TaHAAJIFaH.
AJpruHaT KanblMHd NHalfalgaHy TEXHOJOTHAJAp MaKCaThIHAA JIOMIIK KepPCEeTKILITEpiH
HUBEJHNpIIEY CYTKBIIIKBUIAB OHIMHIH MHKAIICYJIbJey TPOONOTHKTEPIiH HEeTi3enreH.

YIAK 637.138: 637.136

PECTIN LIKE A POLIMER FOR ENCAPSULATION
OF PROBIOTICS

HNEKTHUH KAK HOJIMMEP JJIs1 UTHKAIICYJIMPOBAHUSA
INPOBUOTHUKOB

HEKTUHAI MPOBUOTUKTEPAI UHKAIICYJIAEYTE
APHAJITAH NOJIUMEP PETIHAE KOJLJAHY

Kakimov A.K.', Kakimova Zh.H.',
Bepeyeva A.E.', Khutoryanskiy V.V.?

Kakumon A.K.l, KakumoBa )K.X.l,
Beneesa A.E.', Xyropsincknii B.B.?

1 — Shakarim Semey State University
Kazakhstan, 071412, Semey, Glinky
20A
2 — University of Reading
United Kingdom, PO Box 224,
Reading RG6 6AD

1 —T'ocynapcTBEHHBIM YHUBEPCUTET
nmenu [lakapuma ropona Cemeit
Kazaxcran, 071412, Cemeit, I muuku
20A
2 — YHuBepcutet Panunra
Bennkobpuranus, PO Box 224 RG6
6AD, P>gunr

E-mail: bibi.53@mail.ru, Zhaynagul kakimova@mail.ru, Aiga3@mail.ru,
v.khutoryanskiy@reading.ac.uk

The article presents information about the microstructure and the element composition
of the two types of pectin and chitosan used for encapsulating probiotics. The possibility of
using these polymers in encapsulation technology also are shown
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B craree MPpUBOAATCA NAHHBIE O MUKPOCTPYKTYPE U DJIEMEHTOM COCTAaBC ABYX BHJOB
NEKTHHA, a TaKXKE€ XWUTO3aHa, HCIOJb3YyEMbIX [UISI HWHKAIICYJIUPOBaHUS Hp06I/IOTI/IKOB.
[ToxazaHa BO3MOXHOCTh TMPUMEHEHUS OTUX ITOJIMMEPOB B TEXHOJIOTUU UHKAIICYJIUPOBAHUA

MakanacblHaa MHUKPOCTPYKTYpa 3JE€MEHTI KYpaMblHAA €Ki TYpJi MeKTHH, COHIal-ak
XHTO3aHa Typajbl JAepekrep KenTipineai. OcCbl mHonuMepiep KOJIAHY TEXHOJOTHSICH
MYMKIHJIT KOpCEeTUITeH.

YK 637.52

KYPAMA ET OHIMJIEPIH CAKTAY KE3IHJET'T
TEMITEPATYPAJIBIK YKAFJAMJBI TAJIJIAY

THE ANALYSIS OF A TEMPERATURE CONDITION
OF THE COMBINED MEAT PRODUCTS AT STORAGE

AHAJIN3 TEMIIEPATYPHOI'O COCTOsIHUS
KOMBHUHHUPOBAHHBIX MACHBIX ITPOAYKTOB

TP XPAHEHUU
Kenzhibekova A.N., Taev A.M., Ken:xubexona A.H., Taera A.M.,
Uzakov Y.M. ¥3akos .M.
Almaty Technological University ATMaTHHCKUH TEXHOJIOTHUECKUI
Kazakhstan, 050000, Tole bi st., 100 VHHUBEPCHTET
Kazaxctan, 050000, yi. Tone 6u, 100

E-mail: bivwi_botanik@mail.ru, aigul taeva@mail.ru, uzakm@mail.ru

The analysis of a temperature condition of meat and meat products at various ways of
storage is carried out in this article. Temperature and moist characteristics of beef, mutton
and pork meat at processes of cooling and freezing are shown. It is established that at
storage distribution of temperature on thickness of a product happens in dependence of
surface temperature of a meat product on air temperature and reference temperature of the
product.

byn mMakananga cakTayZIbIH p TYpli TOCUIAEPiH NaiilalaHFaH/a eT XKaHe eT OHIMACpPIHIH
TEeMIepaTypanblK JKaFJalblHBIH Tanaaybl OKyprisiireH. CankplHIATY MEH My3/aTy
mporectepi Ke3iHIeri CHBIp, KOHW JKOHE IIOMIKA ETiHIH TeMIIepaTypa-bUFaIIbUIBIK
cumaTTamanapsl kepceriired. Cakray Ke3iHIE €T KOHE €T OHIMiHIH KaJTbIHABIFB OOWBIHIIIA
TeMITepaTypaHbIH YJECTIpUTyi €T OHIMIHIH OCTiHIEr! TeMIeparypa aya TeMIeparypachkl MeH
OHIMHIH 0acTaIKbl TEMIIEpaTypackiHa OalIaHBICTHI OOJATHIHBI AHBIKTAJIFAH.
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VJIK 637.138

THE ENCAPSULATION PROCESS PROSPECTIVE
APPLICATION IN THE FOOD INDUSTRY

HNEPCHEKTUBHOCTb IPUMEHEHHW ITPOLIECCA
HHKAIICYJHUPOBAHUS B IMINEBOU ITPOMBIIVIEHHOCTH

TAFAM OHAIPICIHAE HHKAIICYJIBAEY NPOLECIH
KOJIJAHY IIEPCIIEKTUBACHI

Kakimov A.K., Kakimova Zh.H.,
Bepeyeva A.Y., Jumazhanova M.M.

KakumoB A.K., Kakumopa K.X.,
Beneesa A.E., I:xymaxkanosa M.M.

Shakarim State University of Semey
Kazakhstan, 071412, Semey city,
Glinki street 20 A

l'ocynapcTBeHHBIN YHUBEPCUTET UMEHU
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E-mail: bibi.53@mail.ru, Zhaynagul . kakimova@mail.ru, Aiga3@mail.ru,
madina.omarova.89@mail.ru

This article discusses the methods of encapsulation, as well as the main materials used

for encapsulation, their structure and properties.

B nmanHOI cTaThe paccMaTpPHBAIOTCS METOBI MHKAICYIMPOBAHHSA, a TAKKE OCHOBHBIC
MaTepHabl, HCIONb3yeMbIe I HHKAICYINPOBAHNs, UX CTPYKTYpa H CBOMCTBA.

VK 624.139.55

ENERGYEFFEKTIVE COOLING TECHNOLOGY PERMAFROST
ARRAY WITH AN UNDERGROUND PIPELINE

SHEPI'O2®PEKTUBHBIE TEXHOJOI'MU OXJIAYXKIEHUS

MACCHUBA MHOT'OJIETHEMEP3JIBIX I'PYHTOB
C IOA3EMHBIM HE®TEITPOBOAOM

Kondratiev V.G.l, Bronnicov V.A.”

Konapatses B.I'.!, Bpounukos B.A.”

1 — Transbaikal state university
Russia, 672039, Chita,
Alexandro - Zavodskaya, 30
2 — Transneft - Siberia,
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Poccust, 625048, TromeHs,
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E-mail: v_kondrativ@mail.ru, bronnicovva@tmn.transneft.ru

32




Describes the 2013-2016 years’ nature experiments on the additional cooling of
permafrost at the facilities of the ESPO-1. It was shown experimentally that the cooling of
the array of soil by adjusting the natural cooling and a warming factors can be very effective
in ensuring the stability of the underground pipeline in icy permafrost soils, as will
significantly lower the temperature of the surrounding soil and reduce the aura of thawing
them under the pipeline.

IIpuBenensl  pe3ynbTaThl  HAaTYpHBIX — OKCHEPHMEHTOB 10  JONOJHUTEIEHOMY
OXJIQXKICHUIO JIBIUCTEIX MHOTOJETHEMEP3IIBIX TPYHTOB ITyTeM PETyINPOBAaHMS IIPUPOJIHBIX
OXJIAKIANMX U oremstomux gakropos Ha MH BCTO-1 B 2013-2016 rr. IlokazaHo, 4to
OXJIAXKIICHHE MacchBa TPYHTOB MOXeT ObITh BechbMa 3(GEKTHBHBIM B 0OECHEYCHHU
CTaOMJIBHOCTH MOA3EMHOr0 TPYOONpPOBOJA, MOCKOJBKY MO3BOJIAT CYIIECTBEHHO ITOHH3UTH
TeMIIepaTypy BMEIIAIOIMX MHOTOJISTHEMEP3JIBIX TPYHTOB ¥ YMEHBIIUTD OPEOJ OTTAUBAHUS
HX TI0J1 He(TETIPOBOIOM.

YAK 532.133:536.71

LIQUID-VAPOR EQUILIBRIUM AND VISCOSITY OF MIXTURES
OF ISO 22 LUBRICATION OIL WITH REFRIGERANT R404A

PABHOBECHE )KHJIKOCThb-ITAP U BA3KOCTh CMECEM
CMA3O0YHOI'O MACJIA ISO 22 C XUVTAJOHOM R404A

Lapardin N.I. Jlamapaun H.HA.
Odessa National Academy of Food Opecckas HallMOHAbHAS aKaIeMUs
Technologies, MHUIIEBBIX TEXHOJIOTHIt
Ukraine, 65082, Odessa, VYkpauna, 65082, Oxecca,
Dvoryanskaya St., 1/3 yi. JIBopsiHckas, 1/3

E-mail: lapardina2004@mail.ru

Liquid-vapor phase equilibrium and viscosity of the mixture of the lubrication oil ISO
22 with the refrigerant R404A have been measured over a temperature range from 233 to
373 K, a pressure range from 0.04 to 5.5 MPa, and a range of oil mass composition from 0.3
to 0.9. Correlation equations provided sufficiently accurate description of vapor pressure
and viscosity in the indicated range of temperature and composition are proposed.

®da3zoBoe  paBHOBECHE OIKHAKOCTH-TIAD M BS3KOCTh CMECH  CHHTETHYECKOTO
nonromGupHOro cmazouHoro maciua ISO 22 u xmamarenta R404A Obumm n3MepeHB! B
nuanasone temnepatyp ot 233 no 373 K, npu nasienusix ot 0.04 no 5.5 MIla u maccoBoii
koHueHTpanuu Macina ot 0.3 no 0.9. IIpennoxxeHsl KOppensIIMOHHbIE YpaBHEHUS, KOTOpbIE
C JIOCTaTOYHOW TOYHOCTBIO OIMCBHIBAIOT JaBJICHUE KUIIEHUS M BA3KOCTb B YKa3aHHOM
JMaTa3oHe TEMIEPATyp U COCTaBa CMECH.
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VIIK 621.923

INVESTIGATION OF THE ENERGY EFFICIENCY
OF MICROWAVE TREATMENT OF CLAY FOR CERAMIC
MATERIALS

HUCCIEJOBAHUE SHEPI'OQO®®EKTUBHOCTHU
MHUKPOBOJHOBOI OBPABOTKH I'JINHbI
JJIs1 KEPAMUYECKUX U3JIEJIUN

Lukiyanova A.S., JlykbsinoBa A.C.,
Kolesnychenko N.A. Konecunuenko H.A.
Odessa National Academy of Food Opecckas HallMOHAIBbHAS aKaIeMUs

Technologies MUIIEBBIX TEXHOJIOTHI
1/3 Dvoryanska St., VYkpauna, 65082, Oxnecca,
Odesa, Ukraine, 65082 HBopsHCcKas, 1/3

E-mail: albireo@ukr.net, kolesnychenko.natalia@yandex.ua

The feasibility of applying microwave heating in the production of ceramic based on
clay is analyzed. The results of experimental researches of processes of heat and moisture
transfer under the action of energy of microwave field on the wet clay are presented. The
dependences for the calculation of drying rate and efficiency of the working chamber are
obtained. The possibility of reducing energy consumption for drying clay in a microwave
field is noted.

AHanmm3upyeTcs 1eNecoOOpa3HOCTh MPUMEHEHHsS MHUKPOBOJHOBOTO HarpeBa IIpH
MPOU3BOJCTBE KEPAMUYECKUX U3ACIANA Ha OCHOBE TIHHEBL. [IpuWBeneHBI pe3yibTaThl
SKCIEPUMEHTAIBHOIO HUCCIEJOBaHMs IIPOLECCOB TEIUIOBJIAronepeHoca IMpu JeHCTBUU
SHEpPrHM MHKPOBOJHOBOTO MO Ha BI&XHYIO TIinHy. [lomydeHsl oboOmaroniye
3aBUCHUMOCTH JUIs pacueta ckopoctu cyiiku U KIIJI paboueii kamepbl. OTMe4aeTcs, 4TO
CYIIECTBYET BO3MOXHOCTh MPHU TPABHIBHO MOJA0OPAHHBIX TEXHOJIOTHYECKUX MapaMeTpax
CYIIECTBEHHO CHU3UTH 3aTPAThl SHEPTHU Ha CYIIKY TJIMHBI B MUKPOBOJIHOBOM TOJIE.
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VK 629.046; 697.95
THERMOELECTRIC REFRIGERATION UNIT
TEPMOJJIEKTPUYECKASA XOJOANJBHASA YCTAHOBKA

Emelianov A.L., Marchenko A.S., EmeassinoB A.JL., Mapuenko A.C.,
Sulin A.B. Cyaun A.B.
ITMO Univercity Yuausepcurer U”TMO
Russia, 197101, S-Petersburg, Poccus, 197101, 1. Canxr-IletepOypr,
Kronverkskiy pr., 49 KponBepkckwuii mpocmexr, 1.49

E-mail: emelianovt@mail.ru, miconta@rambler.ru, mandserg@gmail.com

Given constructive solution of thermoelectric cooling systems for the food chamber.
Described characteristics of thermoelectric modules and heat exchangers.

IIpuBeneHO KOHCTPYKTHBHOE pEIICHHE TEPMOAJIEKTPUYECKOH  YCTAHOBKH  JUIS
OXJTaXKICHUS MPOJOBOIBCTBEHHON KaMepsbl. OmnucaHsl XapaKTePHCTHKU
TEPMOIIEKTPHUECKUX MOIYNIEH U TEIIIOOOMEHHBIX alMapaToB YCTAHOBKU.

90X 637.1

STUDY OF FACTORS AFFECTING THE GROWTH
AND DEVELOPMENT OF PRODUCERS LACTIC ACID

N3YYEHUE ®AKTOPOB, BJUAIOINX HA POCT U PA3BUTHE
MHNPOAYHEHTOB MOJIOYHOU KNUCJIOTbI

CYT KbINIKBIJIBIHBIHBIH ITPOAYIIEHTEPIHE OCYIHE
7KOHE JJAMBIYBIHA OSCEP ETETIH ®AKTOPJIAPJIbI OKBIII
YUPEHY

Mmupamesa I'.O., Kakumona 7K.X.,
Baiioaaunosa I'.M.,
AiitaxmeroBa I11.A.

Mirasheva G.O., Kakimova Zh.H.,
Baybalinova G.M., Aytahmetova Sh.A.

State University named after Shakarim I'Y umenn lakapuma ropoga Cemeit
Semey Pecniyonmka Kazaxcran, 071413,
The Republic of Kazakhstan, 071413, r. Cemeii, 14 nmuuaus No21
Semey city, 14 liniia Ne21

E-mail: gulmira mir@mail.ru, Zhaynagul kakimova@mail.ru,
baybalinova@ mail.ru, shurka.28.11@mail.ru

This article presents the results of research on the selection of the producer strains and
supplements that stimulate the growth of lactic acid producing. The raw material used milk
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whey and treated strains Lactobacillus delbrueskii, Lactobacillus acidophilus, Lactobacillus
Plantarum, Lactobacillus casei subsp.casei. As an stimulating pasteurized growth stems malt
producing additives are considered to stem malt extract, disodium hydrogen phosphate.
According to the research selected strain of Lactobacillus acidophilus BKM 1660 and the
addition of stimulating growth of producer dibasic sodium phosphate.

B nanHOW cTaThe NPHUBOAATCS pe3yibTAaThl HCCIEIOBAaHMNA IO MOAOOPY INITaMMOB
MPOAYLEHTAa M J00aBOK, CTUMYJIMPYIOIIMX POCT MPOIYLECHTOB MOJOYHOW KHCIOTHL B
KauecTBE CBIPbSl HCIOJIB3YETCS MOJIOYHAs CHIBOPOTKA W PACCMATPHBAIOTCS IITAMMBI
Lactobacillus delbrueskii, Lactobacillus acidophilus, Lactobacillus Plantarum,
Lactobacillus casei subsp.casei. B kauecTBe CTHMYTHPYIONIMX POCT MPOIYIICHTA JT00OABOK
paccMaTpHBalOTCs NAcTEpPU30BAHHBIC CTEONM CONOJA, OKCTPAakT credieid conona,
IBy3aMeIleHHBIH (ochopHOKUcHbIil HaTpuil. [lo pesympraTtam uccienoBaHuil momoOpaH
mramMMm Lactobacillus acidophilus BKM 1660 u mobaBka cTUMyiupymomas poct
MPOIYLIEHTA IBy3aMeIlIeHHbIH (0ocHOPHOKUCIIBIN HATPUIL.

Anpmarsl OipHeIIe KbUIAAPhI CYT KBIIIKBUIB OHIPICI MEPCIIeKTUBTI OOJIBIN YCHIHBUIA/IBL.
JKakplH yakpITTa CYT KbIIIKBUIBIHBIH OHIIPICIHIH JaMybl HETi3iHEH TaMak eHEepKaciOiHIe
naiiananyplHa OaimaHpICTBl. ByriHri  yakpITTa CYT KBIIKBUIBIHBIH — IalilaaHybl
TEXHHUKAJIBIK MaKcaTTa ocyi 6alKaisin oTblp. COHFBI KBUIIAPHI CYT KBIIIKBUIBIHA CYPAHBIC
TaMaKTaHy CEKTOPbIH/A €eMeC, TaMak OHIMAEpi MEH CYCBIHIAp DPBIHOTBIHAAFBI CYPAHBICTAH
acelll TYCTi. bByn kemry »amracaTblH Oonajbl, OWTKEHI ©Cy KapKbIHBI TEXHHKAJBIK
naiiianaHyra KaparaHa 6acka ja cajanapa OFapsl.
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SOLAR MULTIFUNCTION REFRIGERATION SYSTEMS
AND SYSTEMS OF AIR CONDITIONING

COJIHEYHBIE MHOT'O®YHKINOHAJIBHBIE
CUCTEMBI TEIIVIO-XJTAJOCHABXEHUA

Mladonov LY., Doroshenko A.V. Muaagénos U.1O., Jopomenko A.B.

Odessa National Academy of Food Opnecckast HalMOHAIbHAS AKaJIeMust
Technologies MUIIEBBIX TEXHOJIOTUH
Ukraine, 65082, Odessa, VYkpauna, 65082, Oznecca,
Dvoryanskaya, 1/3 HBopsHCcKas, 1/3

E-mail: mladyonov.ivan@gmail.com, dor_av(@i.ua

The solar refrigeration systems and air-conditioning systems are worked out the based
on absorbing cycle. The solar system provides drainage of outward air that enters cool part
of the system, where evaporated air cooling of indirect type is used. Warm, necessary the
solar hot water system based on liquid solar collectors provides for the regeneration of
absorbent solution. The new generation of solar collectors is worked out with the use of
polymeric materials as multichannel structures. A basic problem for such type of solar
collectors is an unevenness of distribution of coolant-moderator in the channels of absorber.
Authors are execute the theoretical study of this problem.
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PazpabotaHbl coJHEUHBIE XOJIOJWIBHBIE CHUCTEMBI M CHCTEMBI KOHAMIMOHHUPOBAHUS
BO3[yXa, OCHOBaHHBIC Ha TEIUIOHCHONB3yIomeM abcopbuuonHoM 1wmkie. ConHedHas
cucreMa o00eCIeuMBaeT OCYIICHHE Hapy)XHOTO BO3AyXa, KOTOpBI MHOCTymaer B
OXJIQJIUTENbHYIO YaCTh CHCTEMBI, I'JIe UCHOJI3YIOTCS UCHAPUTEIbHBIC BO3LYXOOXJIAIUTEIN
HempsiMoro Tuma. Temno, HeoOXoauMoe Uil percHepaluuH (BOCCTAHOBICHHMS) PacTBOpa
abcopOeHTa o0ecrieunBaeT COJMHEYHAs! CUCTEMa TOpSYero BOAOCHAOKEHHs, OCHOBAaHHAs Ha
JKUJKOCTHBIX COJIHEYHBIX KOJUICKTOpax. Pa3paboTaHO HOBOE ITOKOJICHHE COJHEYHBIX
KOJUIEKTOPOB C WCIIOJIb30BAaHHEM IIOJIMMEPHBIX MaTepHalloB B BHJEC MHOTOKaHAIBHBIX
cTpyKTyp. OCHOBHOII IpoOJIEeMOH JUIL TaKOrO THUIIA COJHEYHBIX KOJUIEKTOPOB SBIISETCS
HEpaBHOMEPHOCTb pacIpeNeNieHus] TeIUIOHOCHTENs B KaHamax abcopbepa. ABTopaMu
BBINOJHEHO TEOPETHYECKOE U3yYEHHE STOM NPOOIEMBI.

VIIK 621.574

NOVEL TECHNICAL TRIGENERATION OPTIONS
IN SMALL ENERGETICS

HOBBIE TEXHUYECKHE PEIIEHWS TPUTEHEPALIMA
B MAJIOU DHEPTETUKE

Morozyuk L.I., Grudka B.G.,
Gaiduk S.V.

Moposwk JI.U., I'pyaka B.T'.,
Taiinyk C.B.

Odessa National Academy of Food
Technologies
Ukraine, 65039, Odessa,
str. Kanatnaya, 112

Opecckast HallMOHAIbHAS aKaJdeMuUs
MHIIEBBIX TEXHOJIOTHUH
Vkpauna, 65039, Onecca,
yin. Kanatnas, 112

E-mail: lara.morozyuk@mail.ru, bogdangennadievich@gmail.com,
gayduck.sergei@yandex.ua

Trigeneration is a process for simultaneously power, heat and cold generation in one
energy-conversion unit. Cold is generated in a refrigeration machine which is driven by heat
source. In the paper the novel schematics and corresponding thermodynamic cycles are
discussed from the point of view of energy saving as well as ecological aspects in the field
of small energy systems. The application is given using an example of trigeneration system
for small farmhouse.

Tpurenepanuss — TpoOIECC COBMECTHOIO MPOU3BOACTBA AIIEKTPOIHEPIHH, Teria
U X0JI0Jla B OJIHOW DHEPreTHYECKON YCTaHOBKE. XOJIOJ NPOU3BOIUTCS  XOJOAWIbHOU
MAaIIMHOM, I KOTOpOW MEepBUYHOHN 3Heprueil ciayxuT Temno. B cratke paccMoTpeHBI
HOBBIC CXEMHO-IIUKJIOBBIC pemieHuA TEIUIOUCIIOJIB3 YOI X MalIuH C HO3H]_LHFI
JHEprocOepexKeHHsT M IKOJIOTMYECKOH Oe30MacHOCTH B MalblX  JHEPreTHYECKUX
yCTaHOBKax. PaccMOTpeHbl BO3MOXKHOCTH pealM3allMyd CUCTEMbl TpUT€HEpalud B Majoi
SHEPreTHYECKON yCTAHOBKE Ha MPHMEpe PepMepPCKOTO X03HUCTBA.
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PUTA3A ASPERGILLUS NIGER - ITPOAYLIEHTA .JIHMQHHOFI
KHUCJIOTHI KAK HOTEHHUAJIBHBIU ITMINEBOU
MHUKPOUHI PEJUEHT

PHYTASE OF PRODUCER CITRIC ACID ASPERGILLUS NIGER
AS A POTENTIAL FOOD ADDITIVE

Musta Ogly Nargull, Mycra Orubl Hapry.m,l,
Sharova N.Yu."”? Illaposa H.}O."?
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Russia, 191014, St.-Petersburg,
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E-mail: Nargul m@mail.ru, natalya sharoval @mail.ru

Phytase is of interest as a food additive due to the fact that helps to increase the
availability of minerals in the consumption of products from grain raw materials and
improve the properties of food products, in particular nutritional value of bread. Known
development is focused mainly on the creation of feed additives for animals. Among the
studied fits the most promising microbial phytase, which can also be applied in
biotechnological processes as assistive technology tools for splitting phytates contained
insoluble compounds, in particular, is synthesized by Aspergillus niger the product of citric
acid.

®duraza BB3BIBAET UHTEPEC B KaYECTBE IMHIIEBOTO MUKPOMHTPEAMEHTa B CBS3H C TEM,
YTO CMOCOOCTBYET IOBBIMICHHIO JTOCTYITHOCTH MHHEPAJIHHBIX BEIIECTB MPH YIOTPEOIeHUH
MPOAYKTOB M3 3€PHOBOTO CBHIPhS M YJIYy4YIAeT CBOIMCTBA MUIIEBBIX H3JCNUIH, B YaCTHOCTH
MHUTATEeJIbHONW IEHHOCTH Xyieba. M3BecTHBIe pa3pabOTKH HAmpaBieHbl B OCHOBHOM Ha
CO37IaHHe KOPMOBBIX J00aBOK Juisi JKMBOTHBIX. Cpenu u3ydeHHBIX ¢uraz Haubosee
MEepCHEeKTHBHBl  MUKpOOHbIE  (UTa3bl, KOTOpbIE TaKKe MOTYT MPHMEHAThCS B
OMOTEXHOJIOTHYECKUX TIpOoIleccaX B KAYECTBE BCIIOMOIAaTEIbHOIO TEXHOJOTHYECKOTO
cpeicTBa JUIA pacUICIUICHHs HEPACTBOPUMBIX (uTaTrcomepKalluX COCOMHEHHHA, B
YaCTHOCTH, CHHTE3UPYEMbIE MPOAYLEHTOM JIMMOHHOH KHCIOTBI — MHKPOMIIETOM
Aspergillus niger.
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NOVOSIBIRSK CLIMATIC DATA TO SELECT
ENERGY-EFFICIENT AIR CONDITIONING SYSTEMS

KIMMATHYECKHUE JAHHBIE HOBOCUBUPCKA
JJI5s1 BBIBOPA QHEPT'O3®P®EKTUBHBIX CUCTEM
KOHAMIIMOHUPOBAHUA BO3YXA
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Saiapin K.M.? Casimna K.M.2
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In this paper we consider the problem of obtaining the relevant information about
changing climatic parameters for the city of Novosibirsk and the repeatability of
combinations of these parameters during the year. The meteorological observations data
were processed, the results are presented in tabular form and can be used to select the
ventilation and air conditioning systems with the lowest power consumption.

B pabore paccMOTpeH BOMPOC O TOJYYEHHH aKTyalbHBIX CBEICHUI 00 W3MEHEHUH
KJIMMATHYECKUX TApaMeTpoB IJis ropoga HoBOCHOMpPCKAa W TOBTOPSAEMOCTH COYETAHMUI
3THX TapaMeTPOB B TEUEHHE roja. BeimoiHeHa o0paboTKa JaHHBIX METEOHAOIOICHIN U B
TabIMYHOM (hOpMe TPEICTABIEHBI €€ PE3YIILTaTh, KOTOPBIE MOTYT OBITh HCIOJIB30BAHBI ISt
Bbl60pa CUCTEM BEHTUIIALIUA n KOHAWIHOHHUPOBAHUA Bo3ayxa C HAaUMCHbBIIUM
SHEPTOMOTPEOICHHEM.
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BIOLOGICALLY ACTIVE ADDITIVES FOR DAIRY PRODUCTS

BUOJIOTUSLIBIK BEJICEHI KOCIIAHBI HAHIAJIAHY
APKbBLIbI CYTKBIIIKBLIIbI OHIM AJTY

Mubhitdenova A.M.', MyxuTtaeHoBa AM.,
Mirasheva G.0.2 Mupamresa I.0.2
1 — Semey State University after 1 — TocynapcTBEHHBIN yHUBEPCUTET
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Kazakhstan, 071400, Semey, Kazaxcrtan, BKO, 071400, r. Cemei,
ul. Galetto, 28/76 yi. TamerTo 28/76
2 — Semey State University after 2 —T'ocynapcTBEHHBIN YHUBEPCUTET
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Kazakhstan, 071413, Semey, Kazaxcrtan, BKO, 071413, r. Cemen,
ul. 14 Liniya, d. 21 yrmuna 14 muaus, 1. 21

E-mail: asem94 . kz@mail.ru, gulmira mir@mail.ru

In article the main problem innovative technologies for an ispolyovaniye of biological
active additives for increase in biological value of fermented milk products because every
day of production of fermented milk products develops is considered. in a type of increase in
number of allergic reactions to cow's milk, it was decided to use for production of children's
fermented milk products — goat milk. the results of researches which are carried out for
identification of influence of biologically active and food additives on organoleptic, physical
and chemical and microbiological indicators of fermented milk product which is made from
goat milk with with addition of biological active additives are given.

Keywords: goat milk; kefir; fermented milk products; lactulose; balanced diet; nutrition
value. (required/o6s3aTenbHO)

B cratee paccmaTpHBaeTCsi OCHOBHAsI MpoOJieMa WHHOBAIIMOHHBIX TEXHOJOTHH IO
HCITOJIb30BAHMIO OHOJOIMYECKUX AKTUBHBIX JI0OABOK JIJIS IOBBIIIEHHS OMOJIOIMYECKOM
LEHHOCTH KHCIOMOJIOYHBIX TPOAYKTOB Uil JETCKOTO IHTAHUS, MOTOMY HYTO C KaXKIbIM
JHEM paccupsiercs ACCOPTHUMEHT KHMCIIOMOJIOYHBIX MIPOIYKTOB.
B Buay yBenuueHHs 4HClla UIEPrHYECKHX peakuuii Ha KOPOBbE MOJIOKO, OBLIO pere
HO WCHONB30BaTh JJs IPOW3BOACTBA JAETCKUX KHUCIOMOJIOYHBIX TPOAYKTOB  —

KO3b€ MOJIOKO. [IpHBOISTCS pe3ynbTaThl MCCIIENOBAaHMWII Ha OpraHojenThueckue, Gpusn
KO-XUMHUYECKHE W MHKPOOHOJIOTMYECKHE IIOKa3aTelnd KHCIOMOJOYHOIO MpPOIYKTa,
KOTOPBI TPOM3BOMUTCS OT KO3bEr0 MOJOKAa C J00aBIEHHEM OHUOJOTHYECKHUX AKTHBHBIX
00aBOK.

KuroueBbie c¢lI0Ba: KO3b€ MOJIOKO; Ke(Hp; KHCIOMOJIOYHBIE MPOMYKTHI; JAKTYJI03a;
palMoOHANBHOE TUTAHKE; MTUIIEeBAs IEHHOCTb.
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Byt Makanaja MHHOBAIMSUIBIK TEXHOJOTHSUIAP OOWBIHINA CYTKBIIIKBUIIB OHIMIEPIiH
OHMOJIOTYSUTBIK  KYHIBUIBIFBIH apTTHIPYAa OHOJIOTHSUIBIK OENCEeHIl KOocmanapabl KOJIaHy
Heri3ri Macesneci KapacThIpbuiajibl, ce0edi CYTKBILIKBUIABI OHIMACPIl OHIIpYAiH IKaHa
TEXHONOTHSIAphl  KYH cailblH  epkeHzmen kemedi. CHBIp  CyTiHE — aIePrHSUIIBIK
peaKuusUIapbIHBIH apTybIHA OaiyIaHBICTHI OaslaFa apHaJIFaH CYTKBILIKBUIIB OHIMIL aly YLIiH
eIIKI CYTIH KonJaHy memimi KaObuimaHapl. EmikiHiH cyTiHe OMONOTHANBIK OeceHai
KOCIIaHbl Taiagany apKbUIbl JKACalfaH CYTKBIIIKbUIIBl OHIMHIH OpPraHOJCITHKANBIK,
(DUBUKO-XUMUSITBIK  KOHE MHKPOOUOJOTHSUIBIK  KOPCETKIIITEPIHIH 3epTTey HOTHXKECI
YCHIHBUIA/IBL.

Tyiiin ce3mep: emki CyTi; aiipaH; CYTKBIIIKBUIABI OHIMICP; JIAKTYJI03a; PaI[HOHAIJIbI
TaMaKTaHy; TaFaMIbIK KYHIBUIBIFBI.

YK 621.362; 621.315.562

THE SIMULATION OF TEMPERATURE AND MECHANICAL STRESS
DISTRIBUTION IN OPERATIVE THERMOELECTRIC GENERATOR

MOJEJIUPOBAHUE PACTIPEJEJIEHUA TEMIIEPATYP
U MEXAHUYECKHUX HATIPSIDKEHUM B TEPMODJEKTPUYECKOM
T'EHEPATOPE B IIPOLECCE KCIINIYATAIIUN

Novotelnova A., Asach A., HoBoTteabnoBa A.B.,
Tukmakova A., Yerezhep D., Acau A.B., TykmaxkoBa A.C.,
Kogay V., Gamova K. Epe:xen /1., Koraii B., 'amoBa K.A.
ITMO University Yuausepcurer U”TMO
Russia, 197101, St. Petersburg, Poccus , 197101, Canxr-IletepOypr,
Kronverksky Pr. 49 Kponsepxkckwuii mp.49

E-mail: novotelnova@yandex.ru, a.asach@mail.ru, tukmashh@rambler.ru,
Darhan1305@gmail.com, kogayvs@gmail.com, Gamova_k@inbox.ru

The simulation model of thermoelectric generator has been created using the finite
element method. The system of differential equations describe thermal, electric and
mechanical processes. The distribution of temperature field has been obtained. The
capacities of calculated and real working devices have been compared. Relative error
doesn’t exceed 7,8 %, the coefficient of performance is equal to 5,3%. The distribution of
mechanical stress and its dependence on operating temperature have been studied. The
model is of the great interest for new TEGs development and improvement.

Key words: thermoelectric generator, alternative energy sources, computer simulation,
mechanical stresses, deformation, semiconductors, thermoelectric materials, thermoelectric
modules.

Co3aHa KOMITBIOTEpHAs MOJETb TepMOdNIeKTpudueckoro rexeparopa (TOI) meromom
KOHEYHBIX 3JIEMEHTOB. [l ommcaHusd TEIUIOBBIX, O3JEKTPUYECKUX U MEXaHHMYECKHUX
MPOIIECCOB  HCIONIb30BaHa cuctemMa auddepeHnuanbHbIX — ypaBHeHHd. [lomydeHo
pacrpeneneHue TeMmrneparypHoro nois. IIpoBeneHo cpaBHEHHE MOILIHOCTEH PacueTHOTroO M
peanbHOTO pabodero ycrpoictB. OTHOCHTENbHAs IOIPEIIHOCTb He npeBbicwia 7,8%,
pacdeTHBII KO3 UIMEHT ITOJIe3HOro AeHcTBHs cocTaBua 5,3 %. M3ydeHo pacmpenenenue
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MEXaHMYECKUX HaNpsDKEHUH M UX 3aBHCUMOCTB OT TeMIeparypbl. Mojens IpeacTaBiseT
OoubIION HHTEpeC TS pa3pabOTKU U yCOBEPIIEHCTBOBAHUS HOBBIX TOI.

KiroueBble cjloBa: TEPMORIEKTPUUECKHH T€HEpaToOp, HETPAJANULUOHHBIE HCTOYHUKH
SHEPTUM, KOMIIBIOTEPHOE MOJCIMPOBAHME, MEXAaHMYECKHE HAmpshkeHus, nedopmarms,
MOJTYTIPOBOJHUKOBBIE MaTEePUAIIbI, TEPMOINEKTPUIECKHE MaTEPHUAIIbl, TEPMOIIEMEHTHL.

V]IK 621.514

CHILLER WITH FLOATING CONDENSING PRESSURE SCREWED
COMPRESSION AT FULL AND PARTIAL PERFORMANCE

PABOTA XOJIOAUJIBbHOMU MAIIWHBI C IJIABAIOIIIAM
JABJIEHUEM KOHIAEHCAIIMU C BUHTOBBIM KOMITPECCOPOM
IPH ITOJTHOM U YACTUYHOM IMTPONU3BOJIUTEJIBHOCTH

Noskov A.N., Tarasenkov D.S. HockoB A.H., Tapacenkos /I.C.
ITMO University Yuusepcurer U”TMO
Russia, 191002, St. Petersburg, Poccus, 191002, Cankr-IletepOypr,
Lomonosov str., 9 yi. JIomoHOCOBa, 9
E-mail: dn.noskoff@rambler.ru, d.tarasenkov@mail.ru

To ensure stable operation of the throttling device is maintained artificially condensation
temperature is not below a certain value. The article shows a diagram of the chiller with
screw compressors can reduce energy costs by reducing the production of cold condensing
pressure at ambient temperature is lowered and the installation of the pump in front of the
throttling device. The article shows the dependence of cooling, efficient power and
refrigerating factor at full, 75% and 50% of the performance of the screw compressor with a
decrease in the condensing temperature. experimental characteristics of oil-filled
refrigeration screw compressor operating on freon R22 were used.

Key words: refrigeration screw compressor, capacity control slide valve, unstable
operation of the throttle device, the pump.

Jnis obecrieueHNs YCTOHUMBOH pabOTHI APOCCENHPYIOMIETO YCTPOMCTBA HCKYCCTBEHHO
MOAJCP)KUBAIOT TEMIIEPATYPy KOHICHCAIIMU HE HIKE OINpE/eNIeHHOI BeNUuuHEL B craTthe
NpUBEAEHAa CXeMa XOJOIWIBHOW MAalIMHBI C BHHTOBBIM KOMIIPECCOPOM, ITO3BOJISIONIAs
YMEHBIINTD 3aTPaThl HEPTUM Ha NPOHM3BOJCTBO XOJOJA IYTEM YMEHBIICHHUS IaBICHHS
KOH/IGHCAIIMU NPY HOHWKEHUU TEeMIEepaTyphl OKPYXKAIOIIEro Bo3ayXa U yCTAHOBKM Hacoca
mepex  JpOCCeTbHBIM  YCTPOMCTBOM. B cTaThe  NpHBEAEHBI  3aBHCHMOCTH
XOJIOIOTIPOU3BOTUTENBHOCTH, 3()(EKTHBHOW MOIIMHOCTH W XOJOIHMJIBHOTO KO3(QHIHEHTa
npu mnomHo#, 75 % wm 50 % TPOM3BOAMTENFHOCTH BHHTOBOTO KOMIIpECcopa IIpH
YMEHBIICHHH TEMIepaTypbl KOHACHCAIIMU. BBUIM HCIOJIb30BaHBl JKCIIEPHMEHTAIbHBIC
XapaKTePUCTUKH  XOJIOJMJIBHOTO  MAacjo3alojHEHHOrO  BHHTOBOTO  KOMIIpEccopa,
paboraroiero Ha ppeone R22.

KiioueBble  cjI0Ba:  XOJOAWIBHBIH ~ BHHTOBOH  KOMIIPECCOp,  pPeryJjnpoBaHHE
MPOM3BOAUTENFHOCTH 30JI0THUKOM, HEyCTOHunBas paldoTa IpOCCENBbHOrO YCTPONCTBA,
HAacoc.
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PROSPECTS OF TRANSGLUTAMINASE APPLICATION
IN PRODUCTION OF SOUR-MILK PRODUCTS WITH HERBAL
SUPPLEMENTS

HNEPCIHHEKTUBBI IPUMEHEHUS TPAHCI'VIYTAMHWHA3bI
B ITPOU3BOACTBE KUCJIOMOJIOYHBIX IPOJAYKTOB
C PACTUTEJIBHBIMU NIOBABKAMM

OCIM/IIK KOCHAJIAP KOCBLTAH CYT KbIIIKbLIIbI
OHIM/IEPIHIH OHJIPICIHE TPAHCTJIYTAMUHA3AHBI
KOJIJIAHY NEPCIIEKTUBAJIAPDBI

Shleikin A.G., Danilov N.P., Hlneiikun A.I'., Janunos H.IL.,
Nussupova A.E. Hycynosa A.E.
ITMO university Yausepcurer U”TMO
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E-mail: Arginbaeva_azhar@mail.ru, shleikin@yandex.ru, Danilov2005@ya.ru

The theme of the study is the use of transglutaminase prospects in the production
of fermented milk products. The paper presents experimental data for the study and use
of transglutaminase in dairy production with herbal supplements, affecting ensure full
functional power of the population.

Temoit UCCIICAOBaHUA ABJISCTCA INEPCIEKTHUBLI IMPUMEHCHUS TpPaHCIIIyTaMHUHa3bl
B [IPOU3BOACTBE KHCJIOMOJIOYHBIX IPOAYKTOB C PACTUTCIbHBIMU I[O6aBKaMI/I. B pa60Te
MPpUBOAATCA OKCIIEPUMEHTAJIbHBIC JAHHBIC o HU3YUYCHUIO u MPUMCHECHUIO
TpaHCrilyTaMMHa3bl B NPOU3BOJACTBE KHCJIIOMOJIOYHBIX TIIPOAYKTOB, BJIHAKONIAX Ha
obecrieueHus TMOJIHOLICHHBIM (byHKI_II/IOHaJ'ILHLIM IMMUTAaHUEM HACCJIICHUS.

3epTrey  TakbIpBIOBI ~ amIBIMAT  CYT  OHIMIEPIHIH  eHAipiciHAe  Oonamakra
TpaHCTIyTaMHUHA36l KOJMaHy OOJbim Tabbutagsl. JKYMBICTA XANBIKTBI (DYHKIIMOHAIIBIK
TaMaKIleH TOJBIKKAHAbl KaMTaMachl3 €TyHE dcep €TeTiH CYT OHIMIEPIiHIH eHAipiciHIe
TpaHCIIIyTaMHMHA3bl KOJJIAHYIbl 3€pPTTEy JKOHE KOJlaHy OOMBIHIIA JKCHEPHMEHTTIK
JIEpEKTep KeATipisiesi.
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ULTRASOUND PROCESSING OF MEAT AND MEAT PRODUCTS

YJIbTPA3BYKOBASI OGPABOTKA MSICA U MSICHBIX
MPOJYKTOB

Okuskhanova E.K.l, Assenova B.K.l, OkycxaHoBa 3.K.1, AceHoBa B.K.l,

Rebezov M.B.>? PeGesos MLB.>*
1 — Shakarim State University of Semey 1 — T'ocynapcTBEHHBIN YHUBEPCUTET
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Glinki street 20 «A» Kazaxcran, 071412, Cemei,
2 — Ural State Agrarian University yi. Tnmuakum 20 «A»
Russia, 620075, Yekaterinburg, 2 — YpaInbCKuii rocy1apCTBECHHBIH
Karl Liebknecht Street, 42 arpapHBI YHUBEPCUTET
3 — Russian Academy of Agriculture Poccus, 620075, ExatepunOypr,
Human Resourcing yi. Kaprna JIubkuexta, 42
Russia, 111621, Moscow, 3 — Poccuiickast akajieMusi KaJpOBOTO
Orenburgskaya Street, 15B obecrieyeHns: arpoIrpOMBIILICHHOTO
KOMILIEKCa

Poccus, 111621, Mocksa,
yin. OpenOyprckas, 15b

E-mail: eleonora-okushan@mail.ru, assenoval958@mail.ru, rebezov@ya.ru

For acceleration of some technological processes and improving the functional-
technological and structural-mechanical properties of meat the method of ultrasound
processing is widely used. In this paper the review of research findings on the ultrasound
processing and its positive effect to the meat quality is presented. As is evident from the
review the ultrasound effects on meat brining, water holding capacity, tenderness and
softness of meat and meat products.

Jlnss  yCKOpEeHHsT  HEKOTOPBIX — TEXHOJIOTHYECKHX  MPOIECCOB M YIYYIICHHS
(bYHKIMOHATBEHO-TEXHOJIIOTHYECKUX U CTPYKTYPHO-MEXaHHYECKUX CBOMCTB MSICHOTO CBIPBSI
IIMPOKO PACMpOCTPaHEH METON YIbTPa3BYKOBOW 00paboTku. B cratbe mpuBemeH 0630p
HAay4HBIX TPYJOB IO HCIIOJb30BAaHUIO  YJBTPAa3BYKOBOTO  BO3ICHCTBUS W €ro
MOJIOXKUTENIBHOTO BJIMSIHUS Ha Ka4ecTBO 00pabaThiBaeMOro ChIpbs. AHAIN3 JaHHBIX
MOKa3bIBaeT, 4YTO YIbTPa3BYK BIMSET Ha MPOLECC IOCOJIA, BIArOYyAEPKUBAIOLIYIO
CIIOCOOHOCTh, HOKHOCTh W KOHCHCTEHIIMIO Msica M MACHBIX IIPOYKTOB.
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V]IK 621.564

ENERGY AND EXERGY ANALYSIS OF SOLAR ASSISTED
GROUND-SOURCE HEAT PUMP SYSTEM FOR DOMESTIC
APPLICATION

Ostapenko O., Yakovleva O.,
Khmelniuk M.

Odessa National Academy
of Food Technology
Ukraine, 65039, Odessa, Kanatnaja str., 112

E-mail: Ostapenko_alexei@outlook.com

In recent years an important problem is to have energy storage, energy production and
energy consumption which fulfill the environment friendly expectations. A lot of attention is
devoted to renewable energy sources, such as solar, wind and geothermal heat. Geothermal
heat pump systems have been proved to be one of the most efficient systems for heating and
domestic hot water (DHW) production in buildings. A lot of attention is devoted to
alternative energy sources and one of the most attracting among them is energy production
form geothermal sources because the amount of energy used for heating and DHW is very
high and will keep increasing. Geothermal heat pumps are a highly efficient renewable
energy technology, which uses the earth, groundwater or surface water as a heat source
when operating in heating mode. The ground can provide up to 76% of the energy, required
to produce DHW. The global interest to heat pumps technology is increasing in recent years
because of its potential to reduce primary energy consumption and thus reduce emissions of
the greenhouse gases. In this paper an efficiency analysis of a ground source heat pump
system with different working fluids is presented. Although, for specifying the possibilities
for thermodynamic improvement, in many cases energy analysis is not enough and exergy
analysis is more appropriate. In this study an exergy assessment of a geothermal heat pump
system is provided. The exergy losses in each of the components of the overall system are
determined. Exergy efficiencies of the system components are determined to assess their
performances, environmental impact lowering and to demonstrate the potential energy
saving for further improvement.
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HEAT SUPPLY BASED ON VAPOR COMPRESSION ENERGY
TRANSFORMATION OF WASTE WATER STREAMS
AND SOLAR RADIATION

TEIIVIOCHABKEHUE HA OCHOBE
MMAPOKOMITPECCUOHHOM TPAHC®OPMAIIAY SHEPTUH
OTPABOTAHHBIX BOJAHBIX IOTOKOB U COJIHEYHOI'O
N3J1YYEHUA

Petrash V.D., Polomanniy A.A.,
Danichenko N.V., Geraskina E.A.

Herpaw B./., [losiomaHHbIi A.A.,
Jannuyenko H.B., 'epackuna J.A.

Odessa State Academy of Construction
and Architecture
Ukraine, 65029, Odessa,
Didrihsona Str., 4

AkanemMus CTpOHUTEINBCTBA
1 apXHUTEKTYPHI
Vkpauna, 65029, Onecca,
yi. Aunpuxcona, 4

E-mail: petrant@ukr.net, alex.odessa.ukr29292929@gmail.com,
dank.imars@ukr.net, poselok@te.net.ua

As a result of analysis of the known heat pump circuits, as well as the methods of their
calculation, developed version of an integrated heating system based on energy waste water
streams and solar radiation for water parks pools of consumer services and similar buildings.
The proposed approach is a low-temperature heat source of energy in the solar circuit that
creates not only the possibility of stabilizing limiting the temperature on the thermal
technological requirements in order to maintain the rated speed of the equipment most
successfully mastered the medium-heat pump, but also opens up the prospect of increasing
the conversion efficiency of solar radiation with the extension of the useful life of the
system while reducing the total circulation of expenses.

Key words: heat pump, energy efficiency, solar radiation, heat supply.

B pesynpraTe aHanmm3za W3BECTHBIX TEIDIOHACOCHBIX CXEM, a TaKXKe METOHOB HX
pacyera, pa3paboTaH BapHaHT WHTETPHPOBAHHON CHCTEMBI TEIUIOCHA0KEHUsI HAa OCHOBE
SHEPTUU OTPAaOOTaHHBIX BOJHBIX IIOTOKOB M COJIHEYHOTO W3IyYeHHS s OaccelHOB
aKBaNapkoB, MNPEANPHUATHH OBITOBOro OOCTY)KMBaHHMS W  aHAJOTHUYHBIX  3JaHUM.
[IpenoxkeHHbIN MOAX0A HU3KOTEMIIEpaTypHOTO HarpeBa YHEPrOHOCHUTEINST B TEITHOKOHTYpE
CO3/1aeT HE TOJBKO BO3MOXKHOCTh CTAOMIM3MPYIOIIEr0 OrpaHMYCHHsSI ero TeMIepaTypsl MO
TCIIOTEXHOJIOTHYCCKUM T‘peGOBaHI/IﬂM JJIA moAA€pKaHd HOMHUHAJIBHOI'O peXXuMa paGOTbI
obopynoBaHus HarOoJIee YCIEIIHO OCBOCHHBIX CPEIHETEMIIEPaTYPHBIX TEIUIOBBIX HACOCOB,
HO W OTKpBIBAaeT TEPCIEKTHBY MOBHIMECHUS Y3PPEKTUBHOCTH MPeoOpa3oBaHUs COTHEYHOTO
HM3IYYEHUsI C TPOJUICHHEM MEepHOJa TOJIE3HOH PabOTHl CHCTEMBI NPU CHIDKCHHH OOIIUX
IUPKYISIHOHHBIX 3aTpar.

KioueBble cj10Ba: TEIUIOBOM Hacoc, sHepreTudeckas 3()(EKTHBHOCTb, COJHEYHAS
paauanus, TerocHa0XKeHue.
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THE CALCULATION OF THE EFFECTIVE SPECIFIC HEAT
CAPACITY DURING FREEZING

K PACUETY D®®EKTUBHOM YJEJIbHON TENIOEMKOCTH
B MNPOLHECCE 3AMOPAKUBAHUSA

Potapov V.A., Semeniuk D.P.,
Hrytsiuta Ie.S.

IMoranoB B.A., Cemenwok /LII.,
I'pumrora E.C.

Kharkiv State University of Food
Technology and Trade
Ukraine, Kharkov

XapbKOBCKUU IOCYNapCTBEHHBIN
YHHUBEPCHUTET TUTAHUS ¥ TOPTOBIN
VYkpauna, r. XapbKkoB

E-mail: potapov(@bigmir.net

An analytical solution for the calculation of the effective specific heat during freezing
and the proportion of frozen water on the basis of the crystallization curve equations for
systems solution-crystal with eutectic. It is shown that in the special case, the resulting
equation to calculate the percentage of frozen water goes into the classical equation based on
Raoult's Law.

Keywords: freezing, specific heat capacity, enthalpy, cryoscopic temperature, chilled
water, Raoult's law.

Tlomyueno anamuTHuyeckoe pemieHue Uil pacdera 3(QQEKTHBHOH  ynenbHOi
TEIDIOEMKOCTH B IIPOILIECCE 3aMOPaXMBAHUS W JOJM BBIMOPOXKCHHOH BJIard Ha OCHOBE
YpaBHEHHUSI KPUBOM KPHUCTAJUTM3AILMH CHCTEM PAaCTBOP-KPHCTAILI C 9BTEKTHKOH. ITokasaHo,
YTO B YACTHOM ClIy4ae MOJy4EHHOE YpaBHEHHE Ul pacuera JOJIM BBIMOPOKCHHOH Blaru
MEPEXOUT B KIACCHYECKOE YpaBHEHHE Ha OCHOBE 3aKoHa Payirs.

KioueBble cJ0Ba:  3aMOpaXMBaHHE, YJACNbHas  TEMJIOEMKOCTb,
KPHOCKOITIYECKasl TeMIIepaTypa, BBIMOPOXKEHHas BOJia, 3aKoH Payus.

SHTAJIBITHS,

UDC 606 : 662.756.3

BIODIESEL AS ALTERNATIVE FUEL WITH POSITIVE
ENVIRONMENTAL IMPACT

Slambaeva M.Zh. CnaambaeBa M.K.

Shakarim State University of Semey I'ocymapcTBeHHBIN YHUBEPCUTET HMEHH
city, [ITaxapuma ropoma Cemeit
Republic of Kazakhstan, 071412, Pecrry6onmka Kazaxcran, 071412,
Semey, Glinka, 20A Cewmeit, ['muuku, 20A

E-mail: geminil891@bk.tu

47




CoBpeMeHHbIE TEHACHIUM pPa3BUTUSL TEXHOJOTHMH, BCe OONbIIE CKIOHSETCS K
TEXHOJIOTASIM HOBOTO IIOKOJICHHS, KOTOpbIe OyXyT HPHUHOCUTH BHITOAY M IOJIB3Y KaK JUIS
npenpUHUMaTesiedl Tak U U OKpyxkaromei cpensl. Ha ceronHsinmHuii IeHb OZHOW W3
TJIABHBIX 3a][a4 TEXHOJIOTOB, 5TO MIPOU3BOJICTBA OMOTOILINBA, KOTOPOE MOTJIO OBl 3aMEHUTH
YTJIEBOAOPOAHOE ChIpbe. B CBA3M ¢ 3THM, B JaHHOH CTaThe OTOOPaKEHBI OCHOBHBIE
MOMEHTHI TPOU3BOJCTBA OHOIU3ENS C COEBBIX 0000B, OCTATOYHBIX JKUPOB PA3HOTO
HPOMCXOXKACHHUS, TIPU HCHOJIb30BAaHUH IIpoLiecca TpaHcacTepudukanuu. Tak ke B cTaThe
KpPaTKO  OIMCBHIBAETCS 3KOHOMHUECKHMH aHalM3, TEXHOJIOTHYecKoe 000pyJoBaHUE,
HCIOJIb30BaHHbIE MUKPOOPTaHU3MBL.

YK 620.97

IMPROVING THE EFFICIENCY OF HEAT RECOVERY
EXCHANGER WITH A GRANULAR NOZZLE

HOBBIHIEHUE YOPEKTUBHOCTU CUCTEM YTUIN3AIIUN
TEILTA B TEINIOOBMEHHUKE C T'PAHYJIMPOBAHHOM

HACAJIKOM
Solodkaya A.V., Ryashko G.M. Coaoakas A.B., Psmko I'.M.
Odessa National Academy Opecckas HallMOHAIBbHAS aKaIeMUs
of Food Technologies MTUIIEBBIX TEXHOIOTHI
Ukraine, 65039, Odessa, VYkpauna, 65039, Ogecca,
Kanatnaya St., 112 yin. Kanatnas, 112

E-mail: a_solodkaya@mail.ru, rina257@gmail.com

The article discusses the research results of the regenerative heat exchanger with packed
dispersed non-stop action. Heat exchangers will allow to utilize the low-grade heat of
exhaust gases, which are formed in the food industry. The research results can be
recommended as a particulate material ceramsite, which shows the high intensity heat
transfer. The experimental data in the calculation of heat transfer coefficients correlated to
theoretical satisfactorily for the moving and fixed bed of granular material.

B cratee  mpencraBmeHBl  pe3ynbTaThl  HCCIECAOBAaHMI  pEreHEpaTHBHOTO
TEIIIO0OMEHHHKA-TEIIOYTHIIN3aTOpa OECTIPEPBIBHOTO JIEHCTBUS C AWCIICPCHON HACAIKOIL.
TermnooOMeHHUK MO3BOJIMT YTHIN3UPOBATh HU3KOMOTEHIIHAIBHYIO TEIUIOTY OTpabOTaHHBIX
ra30oB, KOTOpPBIE 00pa3yloTCS HA MPEANPHUATHIX MHINEBOH IMPOMBIIUIEHHOCTH. Pe3ynbrars
UCcCleI0oBaHNI MO3BOJISIOT PEKOMEHI0BATh B KAUECTBE AUCIIEPCHOTO MaTepuaja KepaM3uT,
KOTOpPBIA IOKa3bIBA€T BBICOKYI0 HHTEHCHBHOCTH TEIUIOOTAAUU. OKCIEPHMEHTaIbHbIC
JaHHbIe TP pacuere Ko3((GHUIUCHTa TEINIOOT/AAYH YIOBIECTBOPHTEIILHO KOPPEIUPYIOTCS C
TEOPETUUECKUMH ISl ABHKYILErOCs U HEMOBIKHOT'O CJI0S TPaHy/IMPOBAaHHOTO MaTepuaa.
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EXPERIMENTAL AND COMPUTATIONAL STUDY
OF NON-ISOTHERMAL SUPPLY JET FROM WALL MOUNTED
SPLIT SYSTEM

3KCIEPUMEHTAJIbHO-PACYETHOE UCCJIEJOBAHUE
HEU3OTEPMUYECKON NIPUTOYHOM CTPYU HACTEHHOM
CILIMT-CUCTEMBI

Timofeevsky A.L., Ryabova T.V., Tumodeenckuii A.JL., Pa6osa T.B.,
Neganov D.V., Sulin A.B. Heranos /I.B., Cyaun A.B.
ITMO University Yuusepcurer U”TMO
Russia, 197101 St. Petersburg, Poccus, 197101, r. Cankr-IletepOypr,
Kronverksy, 49 Kponsepkckuit npocnex, 1. 49

E-mail: alt1960@mail.ru, rjabova_tatjana@mail.ru, glorynewfound@gmail.com,
miconta@rambler.ru

The cool air jet supply process from wall mounted conditioner is studied.
The temperature and velocities fields are measured. A comparative data of the measurement
parameters and the results of analytical and numerical calculation of temperature and
velocity fields non-isothermal supply jet are analyzed.

HccnenoBano Bo3myxopaclpeneneHne MHpH ToAade B IIOMEIICHHE OXJIaXJICHHOMH
BO3AYIIHOM CTpyH OT JIOKaJbHOTO KOHIULMOHEpa HAacTeHHoro Ttuma. IlomydeHsl
SKCIEPUMEHTAIbHbIE JaHHBIC 110 MOJIIM TeMIepaTyp M CKOpOcTeil B ce4eHHM MPUTOYHOTO
(axena. BrImonHeH cpaBHUTENBHBIN aHAIN3 JTAaHHBIX HATYPHBIX M3MEPEHUH M pe3yNbTaToOB
AQHAIUTUYECKOTO M YHCIEHHOTO  pacueTa TMonedl  Temmeparyp M CKOpocTei
HENU30TEePMUYECKOH MPUTOYHOM CTPYH.
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HEAT AND MATERIAL CALCULATIONS
OF VACUUM-EVAPORATING INSTALLATION
FOR ICE SLURRY PRODUCTION

TEIIVIOBBIE 1 MACCOBBIE PACUETbBI
BAKYYMHO-BBIITAPHOU YCTAHOBKHU
JJIAA TIOJTYYEHUS BUHAPHOI'O JIBJIA

Kruglov A.A., Tazitdinov R.R.

Kpyrios A.A., Tazutaunos P.P.

ITMO University
Russia, 191002, St. Petersburg,
Lomonosov str., 9

Yuusepcurer U”TMO
Poccus, 191002, Cankr-IletepOypr,
yi. Jlomorocosa 9

E-mail: AL-X-kRU@yandex.ru, t.r 92@mail.ru

Operation concept of the vacuum-evaporating installations for ice slurry production of
was addressed. There were composed heat and material balances of the tank-crystallizer,
drops crystallization process, in the heat exchanger and the condenser. The dependency
graph of the rate of pumping of water vapor from the cooling capacity was plotted.

PaCCMOTpeH MPpUHIUIT pa60T},1 BaKyyMHO-BLIHapHOﬁ YCTaHOBKH [JIs1 IOJYUCHUS
61/IHapHOF0 nbga. CocTaBlIeHBI TEIJIOBBIE M MacCOBBIE OaJlaHChI: 6aKa-KpI/ICTaJ'IJ'H/I3aTOpa,
Ipouecca Kpucrain3daluu Karelb, B TEIJI00OMEHHHUKE 1 KOHACHCATOpE. HOCTpOGH l“pa(l)I/IK
3aBUCUMOCTH CKOPOCTH OTKAa4YKU BOASHOTO Iapa OT XOJOAOIIPOU3BOAUTEIILHOCTH.

YIAK 621.57

ABOUT THE PROBLEM OF USE OF HEAT PUMPS
IN THE RUSSIAN FEDERATION

K BOITPOCY NIPUMEHEHMUSA TEIIJIOBBIX HACOCOB
B POCCUUCKOU PEJEPALINN

Tatarenko Iu.V., Rachkovskii N.O.

Tarapenko 10.B., Pauxosckuii H.O.

Saint - Petersburg National Research
University of Information Technologies,
Mechanics and Optics
Russia, Saint-Petersburg

Cankr - [letepOyprexuii
HaI[MOHAJILHBIN MCCIE0BATEIILCKUI
YHHUBEPCHUTET HH(OPMAITMOHHBIX
TEXHOJIOTUH, MEXaHUKHU U ONTUKU
Poccus, Cankr-IlerepOypr

E-mail: lavrtat@mail.ru, rachkovskiy.nikita@mail.ru
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This article discusses the various issues that significantly affect the application of heat
pumps in the Russian Federation. Separation into two categories is proposed, depending on
the area of the heat pump operation. Factors that have a significant impact on the spread of
the heat pumps in the Russian Federation are described.

Keywords: category, heat pump, energy efficiency, low-grade heat.

B nmaHHO# craThe paccMaTpHBAIOTCS PA3IMYHBIE MOMEHTHI, KOTOpPBIE CYIIECTBEHHO
BIMSIOT Ha INPUMEHEHHE TEIUIOBBIX HacocoB B Poccuiickoit Penepauuu. [Ipennoxeno
JelieHHe Ha JABE KaTerOpHU B 3aBUCHMOCTH OT OOJACTH JKCILTyaTalluH TEIIOBOTO HACOCa.
[IpuBenens! GpakTopbl, KOTOPbIE OKa3bIBAIOT CYNIECTBEHHOE BIMSHUE HAa PAaCIpPOCTPAHECHHE
HCIIOJIb30BaHUs TEIUIOBBIX HACOCOB Ha Teppuropuu PO.

KnioueBbie  cioBa:  KaTeropud, TEIUIOBOM  HAacoc, 3HEpProd(pQeKTHBHOCTS,
HU3KOIOTCHIMAIbHAs TEILIOTA.

YIAK : 641.539 : 621.574.013-932.2

ANALYSIS OF TECHNOLOGICAL POSSIBILITIES
OF ADDITIONAL THERMAL CHAMBER COMPOSED
OF DOMESTIC ABSORPTION REFRIGERATING DEVICES

AHAJIN3 TEXHOJJO'HYECKHX BO3MOXHOCTEMN
JOINOJHUTEJBHOU TEIIVIOBOU KAMEPBI B COCTABE
BBITOBOI'O ABCOPBLHHMOHHOTI'O XOJIOAUJIBHOI'O

IIPUBOPA
Titlov A.S., Kozonova J.A., Tutaos A.C., Kozonosa 10.A.,
Priymak V.G. Hpuiimak B.I'.
Odessa National Academy Opecckast HaMOHAJIbHAS aKaIeMUs
of Food Technologies MUIIEBBIX TEXHOJIOTUH
1/3, Dvoryanskay St., Odessa, VYkpauna, 65082, Oxecca,
Ukraine, 65082 HBopsHCcKas, 1/3

E-mail: titlow@mail.ru, kozonovaS@gmail.com, vlad.priymak.88@mail.ru

The analysis of known technology heat treatment of food products, intermediates and
raw materials, which may find application in a household in the range from room
temperature to 70 °C. Identify the most promising cooking technologies and formulated
recommendations for the users.

[IpoBeZeH aHaIW3 WM3BECTHBIX TEXHOJOTHMH TEIUIOBOH  OOpabOTKH  MHIIEBBIX
IPOAYKTOB,0Ny(habpUKATOB M CHIPbs,, KOTOPbIE MOTYT HallTH NPHMEHEHHE B JOMAIHEM
XO3HCTBE B JHana3oHe Temmeparyp oT KoMHaTtHeIX 1m0 70 °C. OmpeneneHbl Hauboiee
MEPCIEKTUBHBIE TEXHOJIOTHH TETIOBOW 00paOOTKH 1 c(HOPMYIUPOBAHBI PEKOMEHIANH IS
TOJIE30BATEIICH.
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DEVICES METHOD OF CALCULATING THE THICKNESS
OF ENGINEERING DESIGN OF THERMAL INSULATION
FENCING CHAMBERS IN THE COMPOSITION OF HOUSEHOLD
COMBINED DEVICES ABSORPTION TYPE

METOJUKA HH)KEHEPHOTI'O PACUYETA TOJIILIUHbI
TENJIOU3OJISIIUU OT PAJKIAIOIIMX KOHCTPYKIU
TEIJIOBBIX KAMEP B COCTABE BBITOBBIX
KOMBHUHHUPOBAHHbBIX IPUBOPOB ABCOPBIIMOHHOI' O

THUIIA
Titlov A.S., Priymak V.G. Turaos A.C., IIpuiimak B.I'.
Odessa National Academy of Food Opecckas HallMOHAJbHAS aKaJIeMUs
Technologies MHUIIEBBIX TEXHOJIOTHI
1/3, Dvoryanskay St., Odessa, Ukraine, ;| Ykpauna, 65082, Onecca, JIBopsiHCKasi,
65082 1/3

E-mail: titlow@mail.ru, vlad.priymak.88@mail.ru

The technique of Engineering (simplified) calculation of thermal modes of thermal
cameras combined household devices absorption type. The heat source is considered reflux
absorption refrigeration machine. The results of the calculation in the form of nomograms
for the standard of thermal insulation materials (polyurethane foam and fiberglass). The
original model proposed energy-saving household combined absorption refrigeration units.

TpencraBieHa METOIMKA WHKEHEPHOrO (YMPOLIEHHOT0) pacyeTa TEeIUIOBBIX PEXHMOB
TEIUIOBBIX KaMep KOMOWHHPOBAaHHBIX OBITOBBIX ammapaToB a0COpOIHMOHHOrO Tuma. B
KayecTBE HCTOYHHKA  TeIuia paccmarpuBaercst  neduermarop  abcopOIOHHOTO
XOJIONWJIBHOTO anmapara. [IpencTaBieHBl pe3ynbTaThl pacuyeTa B BHAE HOMOTPaMM JUIS
CTaHIApPTHBIX TEIUIOM30JILMOHHBIX MaTephajoB (TEHONMOJMYpPETaHa U CTEKJIOBOJOKHA).
[TpemioxeHsl OpUTHHABHEIE 3HEProcOeperarone Mo OBITOBBIX KOMOWHHPOBAHHBIX
a0COPOLMOHHBIX XOJIOAMIBHBIX arperaTos.
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EFFECTS OF WORKING FLUID PARAMETERS ON EXPANSION
PROCESS OF A ROTARY VANE REFRIGERATION MACHINE

Trandafilov V.V., Khmelniuk M.G. | Tpangaduios B.B., XmenbHiok M.T'.

Odessa National Academy of Food Opecckasi HalMOHABHAS aKaIeMUs
Technologies MUIIEBBIX TEXHOIOTHI
Ukraine, 65039, Odessa, VYkpauna, 65039, r. Onecca,
Kanatnaya str., 112 yi. Kanartnas, 112

E-mail: vlad.trandafilov@gmail.com

This paper presents a mathematical model of calculating the main parameters the
operating cycle, rotary-vane gas refrigerating machine (RVGRM) that affect installation,
machine control and working processes occurring in it at the specified criteria. A procedure
and a graphical method for the RVGRM are proposed. Graphs of the pressure and
temperature in the chamber of the angle of rotation of the output shaft are received. The
simulation results show that the proposed model can be used to design and optimize Stirling
refrigeration machine.

Keywords: Stirling refrigerating machine — Rotary-vane gas refrigerating machine
Mathematical model — Energy Efficiency.
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DEVELOPMENT OF TECHNOLOGY FOR CREAMY DESSERT
HERODIETIC FOOD

PA3PABOTKA TEXHOJIOI'MHX CJIMBOYHOTI'O JECEPTA
JJIA TEPOAUETHUYECKOI'O IIUTAHUSA

I'EPOAUETUKAJIBIK TAMAKTAHYFA APHAJIFAH
KUIETEAJII IECEPT OHJIIPY TEXHOJIOTUSICBIH )KOBAJIAY
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This article describes the development of technologies for creamy dessert herodietic
food that contain herbal ingredients, vitamins, enhance human resistance to disease,
allowing him a long time to lead an active lifestyle.

B nanHO#l cTaTbe paccMOTpeHa pa3pabOTKa TEXHOJIOTHMM CIMBOYHOIO JecepTa s
TepOJUETHYECKOTO MUTAHMS, KOTOPbIE COJNEPKAT PACTUTENIbHBIE KOMIOHEHTHI, BATAMHUHBI,
MOBBILIAOIINE COMPOTHBISIEMOCTh OpraHM3Ma 4YeloBeKa 3a00JICBaHHSAM, IMO3BOJISS EMy
JIOJITOE BPEMsi BECTH aKTHBHBIN 00pa3 )KU3HU.

Bepinren makamama amaM OpraHH3MIHIH SpTYpJ aypynapra Kapchl Typy KaOireTiH
JKaKCcapTaTHIH JKOHE Y3aK yaKbIT OOHBI OEJICEeH Il eMip CAIThIH KYPri3yre CENTIriH TUT13€TiH,
KypaMbIHIa ©CiMJIi KOMIIOHEHTTEp, BHTAMHHAEP Oap  TIEpOAMETHKANBIK TaMaKTaHyFa
apHaJIFaH JKaHa KiJereiii JecepT eHAIpy TeXHOJIOTUACH KapacThIPBUIFaH.

VK 621.565

INCREASE IN EFFICIENCY OF AIR CONDENSERS
WITH SHORT DIFFUSER

HOBBIINEHUE 3O®EKTUBHOCTU BO3AYHIHBIX
KOHAEHCATOPOB C KOPOTKUMHU JN®DY3ZOPAMHU

Yusha V.L., Filkin N.Yu. Oma B.JI., ®uabkun H.1O.
DenepanbHOE rOCYIAPCTBEHHOE
Federal state-funded educational O10/PKETHOE 00pa3oBaTeIbHOE
institution of the higher education YUPEKIACHUE BBICIIIEIO 00pa30BaHUs
«Omsk state technical university» «OMCKHH rOCyJapCTBEHHBIN
Russia, 644050, Omsk, Mira, 11 TeXHUUECKUN YHUBEPCUTET

Poccus, 644050, Omck, Mupa, 11

E-mail: finick@inbox.ru, yusha@omgtu.ru

Article is devoted to increase in efficiency of air condensers of refrigerators by
improvement of a flowing part of the so called short diffusers entering their design. Authors
have offered installation of the short diffusers sending to a flowing part which improves
distribution of a stream of the cooling air on the heatexchange surface of the condenser. This
decision allows to increase condenser power that is confirmed by the results of researches
presented in article.

CraThs TMOCBSIIEHA TOBBIIECHHIO 3((EKTHBHOCTH BO3IYIIHBIX KOHICHCATOPOB
XOJOAWIBGHBIX MAIlMH ITyTEM YCOBEPIICHCTBOBAHMS MPOTOYHOW YACTH BXOIAMIAX B HX
KOHCTPYKIIMIO TaK Ha3bIBAEMBIX KOPOTKHX TUPPY30pOB. ABTOpaAMH MPEATIOKECHA YCTAHOBKA
HaMpaB/SIIONIMX B IMPOTOYHYIO YacTh KOPOTKHX Au(dy30poB, KoTOpas yiydiiaeT
pacipeiefieHHe TOTOKa OXJaXJAloLIero BO3AyXa IO TEIUIOOOMEHHOW IOBEPXHOCTH
KOHJIeHcaTopa. JlaHHOe pelIeHHe MO3BOJSET IMOBBICUTH MOIIHOCTH KOHJEHCATOPa, 4YTO
IOATBEPXKAACTCA IPEACTaBICHHBIMU B CTaTbe pe3yiabTaTaMU SKCIEPHUMEHTAJIbHBIX
HCCIICIOBAHUI.
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YK 621.56:620.3

INVESTIGATION OF TECHNIQUES OF PREPARATION
OF NANOCOOLANTS AND NANOREFRIGERANTS
WITH IMPROVED THERMOPHYSICAL PROPERTIES

HUCCIIEJOBAHHUE TEXHOJ!OFI/IIL/'I INPUT'OTOBJIEHUSA
HAHOXJIAJJOHOCHUTEJIEN 1 HAHOXJIAJAI'EHTOB
C YJIYUYIIEHHBIMM TEILUIO®U3UYECKUMHU CBOMCTBAMHA

Khliyeva O.Ya., Gordeychuk T.V., Xunuena O.41.,
Zhelezny V.P. T'opneituyk T.B., Kene3usbiii B.IL.
Odessa National Academy of Food Opecckas HallMOHAIbHAS aKaJIeMUs
Technology MUIIEBBIX TEXHOJIOTHI
Ukraine, 65039, Odessa, VYkpauna, 65039, r. Onecca,
Kanatna St., 112 yin. Kanatnas, 112

E-mail: khliyev@ukr.net, tetyana gordeychuk@mail.ru, vzhelezny@mail.ru

The different techniques of preparation of nanocoolants and nanorefrigerants with
improved thermophisical properties has been considered in the paper. The mean
nanoparticles size in nanofluid (estimated by turbidimetric method) was chosen for
estimation of nanofluids quality. The results of experimental investigation of the effect of
dispersion time and dispersion methods combination on the nanoparticles size are presented.
The results of experimental investigation of the effect of various surfactants and their
concentration on the nanoparticles size are presented. The recommendations for improving
the quality of nanofluids that are prospective for refrigeration systems are given in paper.

B paGore paccMaTpuBaroTCs pa3IM4YHble TEXHOJIOIUU IPUTOTOBICHUS HAHOXJIALAar€HTOB
¥ HaHOXJIAJOHOCHTENEH C yIydIICHHBIMH TEeIIO(QH3WIECKHMH CBOWCTBamH. B KadecTse
KPHUTEpHs, OMNPENEIAIONero KauecTBO IIOJNyYeHHBIX HaHO(MIIONIOB, BBIOpaH CpexHHit
pa3Mep HAHOYACTHI[ B JKHUAKOCTH, ONpPEIEISIEMBIH METOAOM CIEKTPOTYyOHIMMETPUHL.
IIpuBenens! pe3ynmbTaThl HKCIEPUMEHTATBHOTO HCCIEJOBAHUS BIUSHUS crmocoba u
JUINTETIbHOCTH ~ JUCIEPrUpOBAaHUs HAHOYACTHL HAa HX pa3Mep B  MOIY4aeMbIX
HAHOX/IQJOHOCUTENAX; BIMAHMS pa3anuHbix IIAB M uX KOHIEHTpanuu Ha pasmep
HAHOUYACTUI] B HaHOXJajgareHte. [IpHBOAATCS pEeKOMEHIALMH IO IMOBBIIICHUIO KauyecTBa
HaHO()IIOUIOB, IEPCIIEKTUBHBIX ISl TPUMEHEHHS B XOJIIOJHIbHBIX CHCTEMaX.
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V]IK 651.22

THERMAL CONDUCTIVITY OF DIFLUOROMETHANE (HFC-32)
AS WORKING FLUID INSTEAD OF REFRIGERANT R22
IN THE LIQUID STATE INCLUDING THE CRITICAL REGION
TEIVIOTPOBOJHOCTbD 3KOJOI'MYECKHA BE3OITACHOI'O

AJIbTEPHATUBHOT'O XJIAJJATEHTY R22 JUGTOPMETAHA
(HFC-32) B )KUJIKOW ®A3E, BKJIIOYAS OBJIACTD

KPUTUYECKOU TOYKH
Tcvetkov O.B., Laptev Iu.A., Fedorov IBerkoB O.B., JlanteB 10.A.,
A.V., Galakhova N.A., Khabarov ®egopos A.B., 'anaxosa H.A.,
A.V., Stolpovskaia L.V. Xaobapos A.B., Ctoamnosckas U.B.
ITMO University Yuausepcurer U”TMO
Russia, St. Petersburg, Poccus, Canxr-IletepOypr,
Lomonosov str., 9 yi. JIJomoHOCOBa, 9

E-mail: max_iar@irbt-itmo.ru, natasha galahova@mail.ru, avhbox@gmail.ru,
istolpovskaya@corp.ifmo.ru

* Pabora BBINIOJTHEHA TIPH GUHAHCOBOI o iepkke Poccuiickoro gouma GyHIaMeHTa IbHBIX
uccnenoBanuii (mpoekt 15-08-08503)

The Global Summit on Climate Change (Paris) stated for 30 November—12 December,
2015 focused on understanding the nature of organizational behavior and decision making
to accelerate our transition to an energy-efficient HFC-refrigerants and low carbon
economy. Thermal conductivity of liquid HFC-32 as working fluid instead refrigerant R22
is measured within a wide range of temperatures, pressure and densities including the region
close to the thermodynamic critical point. The purity of difluoromethane is 99,84 %.

I'moGanbHBI caMMmuT 1o m3MeHeHHIo kianmara (Ilapwk, 30 HOsOpst — 12 nexabps 2015
T.) TIPUHSAI pelIeHHs 00 YCKOPEHHOM IepexoJie CTpaH IUIaHEThl Ha HHU3KOYTIEPOAHYIO
9KOHOMHMKY, a HU3KOTEMIIepaTypHOil TeXHUKH — Ha SHeprodddextrBHbie ['OY-xmanareHThl.
TemnonpoBoanocTs xkunkoro HFC-32 (mudropmeran), Kak adbTepHATHBHI XagareHty R22,
U3MepeHa B INMPOKOM JHala3oHe TEeMIepaTryp, MAABICHHS M IUIOTHOCTEH, BKIIOYas
OKOJIOKPUTHIECKYIO 0o0sacTh. MccnenoBanuslii oOpasen nudropmerana cogepxkan 99,84 %
OCHOBHOTO TIPOJYKTA.
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FEASIBILITY STUDY OF THE BUSINESS MODEL
ON FROZEN RASPBERRIES

TEXHUKO-9 KOHOMUNYECKOE OBOCHOBAHUE BU3HEC
MOJEJIA 110 3AMOPAKUBAHMUIO AT'OJ MAJINHbI

Tsoy A.P.!, Tsoy D.A.", Hoii AIL!, Ioii I.A.",
Granovskiy A.S.', I'panoscknii A.C.',
Sandykbayeva S.B.” Cannpikéaena C.B.?
1 - Teniz LLC I = TOO Terits

Kazaxcran, 050008, Anmartsl,
np. Abas, 52 I, opuc 605
2 — MoCKOBCKHI roCcy1apCTBEHHBIN
yHuBepcureT uM. M.B. JIomoHOCOBa
Poccus, 119991, Mockaa,
Jlenunckue ropel, 1

Kazakhstan, 000000, Almaty,
2 — Moscow State University
after M.V. Lomonosov
Russia, 119991, Moscow,
Leninskie gory 1

E-mail: teniz@bk.ru, ditsoy@gmail.com, granovskiy.a@rambler.ru

The analysis of the market of frozen berries of Kazakhstan was performed. The optimal
business model designed to freeze raspberries was developed and a feasibility study on the
developed business model was conducted. The conventional volume of frozen berries taken
for this study is 30 tons.

Key words: business model, frozen berries, feasibility study.

B paGote mpoBeneH aHanu3 phIHKAa 3aMOPOXKEHHOH sAronsl Ka3axcrana, pa3paboraHa
onTHMajbHas OWU3HEC MOJENb MO 3aMOPAKUBAHUIO STOJ MAJUHBI M MPOBEICHBI TEXHUKO-
SKOHOMHYECKHII aHamu3 pa3pabOTaHHONH OW3HEC MOAENM Ha YCIOBHBIE 00BeM
3aMOpOKEHHOM SAT0BI B 30 TOHH.

KioueBble ciaoBa:  OH3HEC MOJEb, 3aMOPO3Ka STOJ, TEXHHKO-3KOHOMUYECKHI
AHAJIN3.
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YK 669.14.018.41

INFLUENCE OF LOW TEMPERATURE AND STRAIN
ON THE MARTENSITIC TRANSFORMATIONS RATE
IN METASTABLE AUSTENITIC STEELS

BJIMSIHUE HU3KUX TEMIIEPATYP U JE@OPMALIAN
HA UHTEHCUBHOCTHb MAPTEHCHUTHBIX IPEBPAIIEHUUN
B METACTABUJIBHBIX AYCTEHUTHBIX CTAJIAX

Tcupka S.A., Vologzhanina S.A. Hynka C.A., Bojgor:xanuna C.A.

ITMO University
Russia, Saint Petersburg

Yausepcurer U”TMO
Poccus, 1. Canxt-IletepOypr

E-mail: sergey spb92@mail.ru

The article presents the results of a research about influence loading rate at different
temperatures (293, 77 and 20 K) on the phase translation of metastable Cr-Ni-Mn steels
in austenitizing state.

B craThe MpUBEACHBI PE3yJIbTAaThl MCCIENOBAHMS MO BIHMSHHUIO CKOPOCTH HArpyKeHHs
npu temneparypax 293, 77 u 20 K Ha ¢a3oBsie npeBpamenns MetactabmipHbIX Cr-Ni-Mn
cTajeil B ayCTeHUTU3UPOBAHHOM COCTOSIHHH.

VK 629.12.03
THE EFFICIENCY OF UTILIZATION BOIL OF GAS IN MARINE
PROPULSION SYSTEMS OF LNG CARRIERS
IOPEKTUBHOCTD UCITIOJIB3OBAHUS BBIITIAPA I'PY3A

B HEPCIIEKTUBHBIX DHEPTETUYECKHNX YCTAHOBKAX
CYJOB I'A30BO30B

Cherednichenko O.C.

Yepeannuenko A.K.

Admiral Makarov National University
of Shipbuilding
Ukraine, 54001, Mykolayiv,
Heroiv Ukraine Ave., 9

HanuonaneHelil yHUBEPCUTET
KOpPaOJICCTPOCHUS] MIMEHH aJMupaa
Maxkaposa
VYkpauna, 54001, Huxonaes,

mp. I'epoeB Ykpaussl, 9

E-mail: oleksandr.cherednichenko@nuos.edu.ua

This article discusses efficiency of marine propulsion systems of LNG carriers with
heat recovery of waste heat. Some results of research have been shown. The main aim of the
research is the enlarged analysis of interrelations of thermodynamic properties of the low-
speed internal-combustion engine based on metal-hydride equipment and of diesel - gas
turbine plant with the thermochemical heat recovery. Thermal energy recuperation has
allowed to increase the efficiency of the installation on 4-10%.
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DEVELOPMENT AND MANUFACTURE OF A CENTRIFUGAL
COMPRESSOR OF MIXED REFRIGERANT FOR
LIQUEFACTION PLANTS OF NATURAL GAS
PA3BPABOTKA U U3I'OTOBJIEHUE HEHTPOBEKHOI'O

KOMIIPECCOPA CMEHIAHHOI'O XJUIAJJAT'EHTA
JJI51 3BABOJJOB CKUKEHUS TPUPOJHOI'O I'A3A

Iun V.K., Fafinov M.A., IOu B.K., ®ajpunoB M.A.,
Maksimova E.I. Maxkcumona E.A.
AO "REP Holding" AKIHOHEpHOE 00IIECTBO
Russia, St. Petersburg, «POIT Xomguar
pr. Obukhov Defense, 51 litas. AF. Poccus, . Cankr-IletepOypr, mp.
O0yxoBckoi 060poHsL, 51 mut. AD.

E-mail: v.yun@reph.ru, m.fafinov@reph.ru, ek.maksimova@reph.ru

This article presents the main results of the scientific and industrial achievements of the
enterprise JSC "REP Holding". At present, more attention is paid to the problems of
receiving liquefied natural gas. On the territory of Russia for the first time to build a plant
for liquefied natural gas, therefore there is a need to design sophisticated new technologies
and manufacturing of equipment for refrigeration cycles. This includes the turbochargers,
without which it is difficult to imagine the refrigeration cycle. The results of the research on
centrifugal compressors allowed to develop and manufacture a new line of refrigeration
compressors operating on a mixed refrigerant. The stages of the study of the flow part of the
centrifugal compressor with the assistance of modern computing systems, as well as the
technical capabilities of JSC "REP Holding" to create innovative technology.

B nanHHOl cTaThe MpeiCcTaBIeHbl OCHOBHBIC PE3yJIbTaThl HAYYHBIX U IPOU3BOICTBEHHBIX
noctmkernii npennpustas AO «PDI1 Xomaumar». B Hacrosmee Bpems Bc€ Oomblie
BHUMaHHE YyJensieTcs K mpoOleMaM TIIOMydeHHs CKIDKEHHOTO MpupomHoro rasza. Ha
TeppuToprn Poccuu BHepBEIe CTPOSATCS 3aBOIBI 10 CHKIDKEHHUIO TPUPOTHOTO Ta3a, IMO3TOMY
€CTh HEOOXOJMMOCTh TPOEKTHPOBATH COBEPIICHHBIE HOBBIE TEXHOJIOTHH U H3TOTOBIATH
000pyIOBaHUs AJIsI XOJOAMWIBHBIX LUKIOB. B MX 4ncio BXoAaT u TypGokoMIpeccopsl, 6e3
KOTOPBIX TPYAHO HPEJCTABUTh XOJIOMIBHBIX IIUKI. Pe3ynbTaTsl HCClleI0BaTENbECKUX paboT
0 HEHTPOOEKHBIM KOMIIPECCOpaM MO3BOJIHIM pa3paboTaTh M M3TOTOBUTH HOBYIO JIMHEHWKY
XOJIOAMIIBHBIX KOMIIPECCOPOB, PabOTAOUIMX HAa CMENIAaHHOM XJajgareHTe. IIpencraBieHbl
STambl HCCIEOBAHUS NMPOTOYHOW YaCTH IEHTPOOEKHOTrO0 KOMIIpEeccopa ¢ MpHUBICYEHHEM
COBPEMEHHBIX BBIYHCIHTEIBHBIX KOMIUIEKCOB, a TakKe TEXHHYECKHe Bo3MoxHOcTH AO
«POIIX» mast co3maHust MTHHOBAIMOHHONM TEXHHUKH.
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ANALYSIS OF THE IMPACT OF OIL SISTEM
ON THE EFFICIENCY OF THE REFRIGERATION OIL
FLOODED SCREW COMPRESSOR

AHAJIN3 BJINAAHUSA MACJIIOCUCTEMBI
HA 3OPEKTUBHOCTDH PABOTBI MACJIO3AIIOJIHEHHOI'O
BUHTOBOI'O XOJIOAUJIBHOI'O KOMIIPECCOPA

TIusha V.L.!, Chernov G.1.',
Vasiliev V.K.!, Paniutich A.A.2

FOma B.JL.!, Yepnos I'.11.",
BacuiabeB B.K.l, ManoTuy A.A.2

1 — Omsk State Technical University
Omsk, Russia
2 —"STC "Cryogenic technique"
Omsk, Russia

1 — Omckuit rocy1apCTBEHHBII
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E-mail: yusha@omgtu.ru, gi_chernov2002@mail.ru,

The article considers topical issues of improving efficiency of oil flooded screw
compressor with frequency regulation capacity test. Analysis of the operation of the
compressor performed on the basis of the developed mathematical model.

On the basis of the mathematical model it was shown that the efficiency of the
compressor greatly depends on the oil supply system. When choosing system of oil, which

under certain operating conditions optimal operation of the compressor, change the mode of

operation of the compressor does not lead to a significant reduction in efficiency. At the
same time with non-optimal system of oil supply mode change operation of the compressor
does not increase its efficiency. This means that the configuration of the oil supply system
determines the level of efficiency of the compressor, which does not change when you

change the operation mode.
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REPORTS | JOKJIAbI
A stabilization method of chlorophyll in frozen vegetables
About the problem of use of heat pumps in the Russian Federation
Analysis of operation heat pump for various refrigerant

Analysis of technological possibilities of additional thermal
chamber composed of domestic absorption refrigerating devices

Analysis of the impact of oil system on the -efficiency
of the refrigeration oil flooded screw compressor

Analytical study of unsteady heat conduction in the material under
the action of microwave field

Biodiesel as alternative fuel with positive environmental impact
Biologically active additives for dairy products
Biosensors for determination of pesticides in milk

Chiller with floating condensing pressure screwed compression
at full and partial performance

Choice magnetrons cooling system for industrial microwave device

Destratification as a method for increasing the energy efficiency of
industrial buildings and structures

Determination of the optimal dose insertion of encapsulated
probiotics in a fermented milk product

Development and manufacture of a centrifugal compressor
of mixed refrigerant for liquefaction plants of natural gas

Development of low-temperature coolers of water of the evaporated
type and analysis of their fundamental possibilities

Development of technology for creamy dessert herodietic food

Devices method of calculating the thickness of engineering design
of thermal insulation fencing chambers in the composition
of household combined devices absorption type

Economic efficiency of use ULF ejector systems for the oil
industry

Effective ways of using the measuring instruments in the study
of the pressing process

Effects of working fluid parameters on expansion process
of a rotary vane refrigeration machine

Efficiency presowing treatment seeds under microwave field
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Energy and exergy analysis of solar assisted ground-source heat
pump system for domestic application

Energyeffektive cooling technology permafrost array with
an underground pipeline

Ethylene glycol — environmental hazard!

Evaluation of energy efficiency of microwave technologies
sintering of ceramic

Evaporative coolers of gases and liquids

Experimental and computational study of non-isothermal supply jet
from wall mounted split system

Feasibility study of the business model on frozen raspberries

Heat and material calculations of vacuum-evaporating installation
for ice slurry production

Heat supply based on vapor compression energy transformation of
waste water streams and solar radiation

Improving the efficiency of heat recovery exchanger with
a granular nozzle

Increase in efficiency of air condensers with short diffuser

Influence of low temperature and strain on the martensitic
transformations rate in metastable austenitic steels

Influence of temperature and compressive forces on the parameters
of oilseeds

Investigation of techniques of preparation of nanocoolants
and nanorefrigerants with improved thermophysical properties

Investigation of the energy efficiency of microwave treatment
of clay for ceramic materials

Liquid-vapor equilibrium and viscosity of mixtures of ISO 22
lubrication oil with refrigerant R404A

Meat-bone raw material processing for food purposes

Methods of refrigerants mixtures thermodynamic properties
calculation

Milk production with new cooling technology
Modeling of power fluid flows in coolant supply systems

Novel technical trigeneration options in small energetics
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Novosibirsk climatic data to select energy-efficient air
conditioning systems

Obtaining of microcapsules by dripping method

Optimization of HVAC equipment for year-round climate
conditions maintenance

Parametric analysis of workflow refrigeration and gas slow long-
stroke oil-free piston compressor steps

Pectin like a polimer for encapsulation of probiotics

Phytase of producer citric acid aspergillus niger as a potential food
additive

Prediction of temperature modes of storage of combinated meat and
vegetable products

Prospects of transglutaminase application in production of sour-
milk products with herbal supplements

Cooling system for electronic devices based on force
of electrostatic interaction

Solar absorbing systems of heating and cooling of environments
on basis of multi-stage heat-mass-transfer apparatus

Solar  multifunction refrigeration systems and systems
of air conditioning

Solar multi-stage refrigeration system. New developments and
analysis of possibilities

Study of factors affecting the growth and development of producers
lactic acid

Technology of grapes keeping in controlled conditions of gas
environment

The analysis of a temperature condition of the combined meat
products at storage

The calculation of the effective specific heat capacity during
freezing

The efficiency of utilization boil of gas in marine propulsion
systems of Ing carriers

67

39

19
24

10

30
38

23

43

26

36

35

31

47

58



The encapsulation process prospective application in the food
industry

The experimental unit for fine grinding of minced meat and bone
with a screw feeder

The investigation of the influence of the concentration of
the absorbent solution on the efficiency of heat and mass transfer
devices with movable nozzle

The simulation of temperature and mechanical stress distribution in
operative thermoelectric generator

The use of artificial cold air conditioning for precipitation

Thermal conductivity of difluoromethane (HFC-32) as working
fluid instead of refrigerant R22 in the liquid state including
the critical region

Thermoelectric refrigeration unit
Ultrasound processing of meat and meat products
Usage of free cooling for fruit and vegetable storage

AHanu3 BIUSHUS MacJIocUCTeMBl Ha 3¢ (EeKTUBHOCTE PaOOTHI
MacJ03aroJIHEHHOT0 BUHTOBOT'O XOJOAMIBHOTO KOMIIpeccopa

Ananmus pa6OTBI TCIUIOBOI'0 HACOCA HaA Pa3/IMYHBIX XOJOAWUJIBHBIX
arcHrax

AHamu3 TeMIIEpaTypHOTO COCTOSIHUSI KOMOMHHUPOBAHHBIX MSICHBIX
MPOJYKTOB IPU XPAHEHUU

AHamn3 TEXHOJIOTHYECKHX BO3MOXKHOCTEH  IOIOJHUTEIHHOMN
TEIUIOBOM Kamepbl B COCTaBe OBITOBOTO aOCOPOIMOHHOTO
XOJIOJTMITBHOTO TPUOO0pa

AHaIUTHYECKOE HUCCIIEN0BaHuE HECTallMOHAPHOU
TEIJIONPOBOJAHOCTH B MaTepualie Mpu NSUCTBUM MUKPOBOJIHOBOTO
oA

Bronorusieik Oenmcennmi  KocmaHbl  Maljanany  apKbUIbl
CYTKBIIIKBII/IBI OHIM ary

broceHcops! A1 oTnpeieeH S IECTHITHIOB B MOJIOKE
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BrnusiHre Hu3KHMX Temreparyp u jaedopMalui Ha HHTCHCUBHOCTb
MapTCHCUTHBIX MPEBPAIICHUN B METAaCTaOWIBHBIX ayCTEHUTHBIX
CTaJSIX

BrnusHue TemmepaTypel W yCHIMEM CKaTHUS  HA apaMeTphl
MAaCIUYHOTO CHIPbSI

Br16op crcTemMpl OXJIaXIEHUS MAarHETPOHOB JJISI MPOMBITIICHHON
MUKPOBOJIHOBOH YCTaHOBKH

I'eponveTkanbIK TaMaKTaHyFa apHAIFaH KUTETei aecepT eHIipy
TEXHOJIOTHSICHIH JKo0anay

Hectpatuduxanus, Kak METOA MOBBIIICHUS 3HEProdpPEeKTHBHOCTH
MPOMBIIUICHHBIX 3JaHUNA U COOPYKEHUI

N3yyenne GpakTopoB, BIUAIONIMX HA POCT U Pa3BUTHE MPOIYLICHTOB
MOJIOYHOU KHUCIIOTEI

HcnenoBanue BIUSHMSI KOHIEHTpAIlMM pacTBopa abcopOeHTa Ha
3¢ ()EeKTUBHOCTh  pabOThI  TEIJIOMAaCCOOOMEHHBIX  ammapaToB
C MOJBI>KHOU HacaaKou

UcnaputenbHble OXIaAUTENN Ia30B U KUIKOCTEN

Vcrionp30BaHHe €CTECTBEHHOTO OXJIAXKACHHS B XPAaHWIUIIAX IS
oBoIIEeH B QPYKTOB

Hcnonp3oBanue HCKYCCTBCHHOI'O Xojaoaa JUIA
KOHAUIIUOHUPOBAHHA OCAAKOB

HccenenoBanue TEXHONOIMM MTPUTOTOBIICHHUS] HAHOXJIAJOHOCHTENEHN
M HAHOXJIAJAr€HTOB C  YJIYYIIEHHBIMH  TEIJIO(U3NIECKUMHU
CBOMCTBaMH

HUccnenoanne sHEProdhHEeKTHBHOCTH MUKPOBOJIHOBOW 00pabOTKH
TJIUHBL JUISI KEPaMHYECKUX H3ISITUH

K Bompocy mnprMeHEHHsI TEIUIOBBIX HacocoB B Pocculickoi
denepauuu

K pacuery addexkTuBHON yneNbHONW TEIIOEMKOCTH B TpOIIEcCe
3aMOpaKUBaAHUS

Knumaruueckue JIAaHHBIE Hosocubupcka TS BBIOOpA
3Heprod(hHEeKTHUBHBIX CUCTEM KOHJAUIIMOHUPOBAHHUS BO3AyXa
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KomrmekcHast mepepaboTka MSCOKOCTHOTO CHIPBSI IS TIHIIIECBBIX
nejei

Kypama er emimumepiH cakray Ke3iHIETi TeMIepaTypallbIK
JKaFJanIpl Tanaay

Meroauka HWHXEHEPHOTO pacyeTa TOJIIUHBI TeIION3O0JISIIUH
OTpaKAAIOINX KOHCTPYKIMH TETUIOBBIX KaMep B COCTaBE OBITOBBIX
KOMOWHHPOBaHHBIX TPUOOPOB a0COPOIIMOHHOTO THIIA

Metonpl  pacueta  TEPMOJMHAMHYECKHX  CBOMCTB  cMmecei
XJIaIar€HTOB

MuKkpoKarcynaHbl TaMIIBUIAY 9JTICI ApPKBUTBI ATy

MopenupoBaHue pacupelesieHusl TeMIepaTyp U MEXaHHYECKHUX
HaNpsDKEHUH B TEPMODJIEKTPHUYECKOM TI€HepaTope B Mpolecce
3KCILTyaTallu

MojenupoBaHre TEUEHHs CTETICHHBIX XHUIKOCTEH B CHCTEMax
XJIAAOCHAOKEHUS

Moio4HO€E TPOU3BOACTBO C HOBBIMU TEXHOJIOTHAMH OXJIAKIECHUS
HoBble TeXHUYECKUE PELLIEHUS TPUTEHEPALMU B MAJIOM YJHEPIETUKE

OnpeneneHue ONTHUMAaIbHON JO3BI BHOCHMBIX
WHKAICYJTUPOBAHHBIX TPOOMOTUKOB B KHCIIOMOJIOUHBIN MPOIYKT

Ontrmuzanus KIMMAaTH4EeCKOro 0O0OpYyNOBaHUS, KPYTJIOTOIUYHO
00ecnevnBaroNero 3aaHHbI MUKPOKIIMMAT MIOMEIIEHUS

Onenka  sHepreTHueckod  3PQEKTHBHOCTH  MHUKPOBOJIHOBOI
TEXHOJIOTHH CIIEKaHUsI KepaMUKU

OciMaik Kocmamap KOCBUIAH CYT KBIIKBUABI  ©HIMAEPiHIH
OH/IIpiCIHE TPAHCTITYyTAMUHA3AHbI KOJJJAHY MEePCIICKTHBATIAPHI

[lapamerpuueckuii aHamu3 pabOYMX MPOLECCOB XOJOAMIBHBIX
M Ta3oBbIX  TUXOXOIOHBIX  JUIMHHOXOAOBBIX  O€CCMa304HBIX
ITOPILIHEBBIX KOMIIPECCOPHBIX CTYIECHEN

[exTHH KaK OTUMEp JJI HHKATICYTUPOBAHUSI TPOOUOTHUKOB
IMekTuHAlI TPOOMOTHUKTEPAI HHKAIICYJACYT€ apHajJfaH IOJUMEP
peTiHie KonaaHy

[TepcrieKTMBHOCTL MPUMEHEHUST Mpolecca HHKAIICYJIUPOBAHHUS
B MTUIIIEBOI MPOMBIIIICHHOCTH

HepCHeKTI/IBbI MIPUMCHCHHUA TpaHCTIyTaMHUHAa3bl B IIPOMU3BOACTBE
KHCJIOMOJIOYHBIX IIPOAYKTOB C PACTUTCIbHBIMU ,Z[O6aBKaMI/I
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[ToBeimenne  3(h(EKTUBHOCTH  BO3AYIIHBIX  KOHJCHCAaTOPOB
¢ kopotkumu auddyzopamu

IloBeimenne 3¢h¢GEeKTHBHOCTH  CHCTEM  YTWIH3AMA  Terlia
B TCINIOOOMEHHHKE C TPaHYIMPOBAHHON HACAIKOM

[Mony4yeHne MUKPOKAIICYIT KaIleIbHBIM METOJIOM

IIpectey mpolieciH 3epTTeyAe 6JIIey aclanTapblH KOJJIaHYIbIH
THIMII KOJITaphI

[IporHozupoBanue TEMIIEPaTyPHBIX PEXKMMOB XpaHEHUS
MSICOPACTUTEIHHBIX KOMOMHUPOBAHHBIX TPOJAYKTOB

Pabora XOmOAWIBLHONM MAIIMHBEI C IUIABAIOIIMM  JIaBICHUEM
KOHJCHCAIlMM C BHUHTOBBIM  KOMIIPECCOPOM TIPU  IOJIHOM
W YaCTUYIHOH MPOU3BOUTEIEHOCTH

PaBHOBecue KUAKOCTh-TIAp U BI3KOCTh CMECEH CMa304HOI0 Maciia
ISO 22 ¢ xmagonom R404A

Pa3paboTka W W3rOTOBJICHHE IIEHTPOOEKHOTO KOMIIpeccopa
CMEIIIAaHHOTO XJIAIareHTa JJIs 3aBOJIOB CYKMIKEHHSI TPUPOTHOTO Ta3a
Paspaborka HU3KOTEMIIepaTyPHBIX BOJIOOXJIAUTEICH
UCIAPUTEIIBHOTO  THMA M aHAIM3 WX  [PUHIMIIHAAIBHBIX
BO3MOKHOCTEH

Pa3paborka TEXHOJIOTHUU CIMBOYHOIO Jiecepra Jinit's
repOUETHICCKOTO TTHTAHHS

Cucrema OXJIQXICHUS JJICKTPOHHBIX YCTPOWCTB Ha OCHOBE CHII
3IIEKTPOCTATHYECKOTO B3aUMO/ICHCTBHS

ConHeuyHble aOCOPOIMOHHBIC XOJIOAUJIBHBIE CUCTEMbI M CHCTEMBI
KOHJIUIIMOHUPOBAHHSI BO3yXa MHOTOCTYIIEHUATOTO THIIA
ConHeYHbIe MHOTOCTYIIEHYAThIC XOJOWIbHBIC CUCTeMbl. HOBBIC
pELICHHS U aHAJTU3 BO3MOXKHOCTEH

ConHeuyHble  MHOTO(YHKIIMOHAIBHBIC CHCTEMBI  TEILIO-
XJIaJIOCHA0XKEHHM S

Croco6  crabunmzarnuu  xjgopoduiia B 3aMOPOIKEHHBIX
pacTUTEIBHBIX MTPOAYKTAX

CyT  KBIIKBULABI ~ OHIMI€  KOCBUIATBIH  HMHKAIICYJbICHTEH
MPOOHUOTUKTEPIIH OHTAIIIBI MOJIIIIEPIH AHBIKTAY

CyT KbIIKBUIBIHBIHBIH TMPOAYIEHTEPiHE OCYiHE JKOHE JaMblyblHA
acep eTeTiH (akTopIapbl OKBIIT YHPEHY

Taram  eHpipiciHOe  HMHKAICYJblIEy  MHPOLECIH  KOJJaHy
MEPCIIEKTUBACHI
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TenmoBsle M MacCcOBBIE pacYeThl BaKyyMHO-BBIIIAPHON YCTaHOBKH
JUTSL TIOJTydeHUs] OMHAPHOTO JIbAa

TeronpoBoOAHOCTh SKOJIOTUYECKH OE30TaCHOTO aNIbTEPHATHBHOTO
xnagarenty R22 ngudropmerana (HFC-32) B xuakoit ¢ase,
BKJIIOYasi 00J1aCTh KPUTHIECKOW TOUKH

TemnocHa0xeHme Ha OCHOBE MapOKOMITPECCUOHHOM
TpaHcopManuu SHEPruM  OTPabOTAaHHBIX BOJHBIX IOTOKOB
Y COJTHEYHOTO M3ITyUCHHS

TepMOSJ’ICKTpI/I‘{eCKaﬂ XO0JoaAuJIbHas YCTaHOBKa

TeXHNKO-DKOHOMHUYECKOE oOocHOBaHHE onsHec MOJIEIIN
0 3aMOPAKUBAHUIO SITOJI MAJTHHBI

TexHomoruss XpaHeHHs BHHOTpaga B YCIOBUSX PErylupyeMou
ra3oBOH Cpesl

YapTpazBykoBas 00paboTKa Msica M MACHBIX TPOIYKTOB

®uraza aspergillus niger — npoxyneHTa TUMOHHON KUCIOTBI KaKk
MOTEHIUAJIbHBIN MUILIEBOM MUKPOUHTPEAUEHT

IIIHekTi KOpeKTeHMiprimi 0ap €T KoHE €T-CYHEeKTi (apIIThl KYKa
Mailianayfra apHalafaH KOHABIPFBI

OkoHOMHUYEeCcKass A(PPEKTUBHOCTb MPUMEHEHUS  KEKTOPHBIX
cucteM YJI® 1y1st HEQTEPOMBIIIIIIEHHOCTH

9KCHepHMeHTaHBHaH YCTaHOBKa [Jid TOHKOI'O HM3MEJIbYCHUA
MSICHOT'O 1 MSICOKOCTHOI'O (bapma CO ITHCKOBBIM ITUTATCIIEM

OKCNepUMEHTAIBHO-PACUETHOE HCCIIEJOBAHHE HEHU30TEPMHUUECKOM
IIPUTOYHOM CTPYH HACTEHHOM CIUIUT-CUCTEMBI

3Hepr03(1)(1)eKTI/IBHI>IC TCXHOJOTHUHN OXJIAXKIACHUA MacCCHuBa
MHOTOJICTHEMEP3JIbIX T'PYHTOB C MMOJA3CMHBIM He(bTerOBOIlOM

OTUJICHTIIUKOJIb — SKOJIOTHYECKasl OIIACHOCTh!

D¢ hexkTUBHOCT MCTIONB30BaHHS BhIIapa rpy3a B MEPCIIEKTUBHBIX
JHEPreTUYECKUX YCTAaHOBKAX CYJIOB I'a30BO30B

OddexTHBHOCTH MPENOCEBHON 00paboTkH CeMsH
C UCIOJIb30BAaHUEM MUKPOBOJIHOBOTO MOJIS

D¢ dexTuBHBIE MYTH HCHOJIB30BAHUS H3MEPHUTENBHBIX TPUOOPOB
B MCCJIEJIOBAHMU TIPOLIecca MPECCOBAHUS
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