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Ha xadempe TtexHomormm w OOOpYyIOBaHWS TIPOW3BOACTBA M TEPepabOTKH TPOMYKIMH >KHBOTHOBOICTBa KDY
nM. B.1. BepHackoro nmpoBozsiTCst MCCIIEIOBaHS IO ONITUMH3AIINN SHEPTeTHUECKUX 3aTpaT TEXHOIOTHH T1epepadoTKH MOJIOKa.
HccnenoBannst SHEpPreTMYEcKNX IOKasarened padoThl TEPMOCMEIIMBAOIIEH CHUCTEMBI B JIMHHM IIPOM3BOZICTBA MOJIOYHBIX
NPOIYKTOB MO M3YYEHHIO MOTPEONseMOll MOLIHOCTH IPOBOAWIMCH C TIOMOIIBIO 3KCHIEPHMEHTaIbHO-TIPOM3BOICTBEHHOM
yCTaHOBKH. /1711 3aMepa TeMIieparypbl HarpeBaeMoii BOZIBI B TEJTHOKOIIEKTOPAX MCIIOB30BATIMCH TApHPOBAHHBIE TepMomapsl TXA
tina K m3mepurenbHOro BocbMukanaibHoro omoka «Tapa JI-MT-8TI1-33a-PST-2Uy». 3arparsl sHEpruu Ha HarpeB MpOmyKTa
ONPENIeIUINCh IyTEM 3aMepa IapaMeTpoB HAIPsDKEHUS HA TEIUIOBBIX 3JIEKTPOHArpeBaTeisiX. PesyinsraraMy NMpoBENEHHBIX
AKCTICPUMEHTOB TTOATBEPIK/ICHA THIIOTE3a O BO3MOXKHOCTH 3aMEHBI MOTPEOIISIEMOi AIEKTPHYECKOM SHEPIUX Ha HarpeB IPOIyKTa
SHEPryel COIHEYHOTO M3IIydeHHs, IpeoOpasyeMoil B TEIUIOBYIO ITOCPEACTBOM KOMIUIEKCHOM SHEPro3aMeliaromield yCTaHOBKA
(KQY). IlpuBomurcst cpaBHEHHE yIeIbHBIX SHEPTETHIECKUX 3aTPaT B TEPMOCMEIINBAOIIEH CHCTEME B CYIIIECTBYIOIIEM BapHaHTe
U B clTydae ucronb3oBanus KOY. Taroke MpUBOIITCS 3aBHCHMOCTH BEIMYHMHBI TOTPEONICHHS SHEPTHU OT 00beMa mpoxykra (ot 0,1
10 1,0 T) 1 ymenpHBIE SHEpreTHUecKHe 3aTparkl Ha padoTy TEPMOCMEIINBAOMICH CHCTEMBI TP Pa3iIMYHBIX CII0CO0aX MMOABOIA
TeroHocuTesst. OTMEYEHO, YTO YCTaHOBKA SHEPro3aMelafoIIero YCTPOWCTBA Ha OCHOBE TETMOKOJLUIEKTOPOB TIPU TEMIIEparype
okpyxarorero Bozayxa 20...30°C 1 BelMUnHEe HHTeHCHBHOCTH comHeyHoro maimydeHnst 0. = 0,45...1,0 kBt/m? naet BOSMOYKHOCTB
CHH3HTH CyMMapHbie dHeprosarparsl ¢ 11,0 1o 2,3 kBr-u/. [lpu 3navenusx O, = 1,0...1,55 kB1/M?> mpakTHYeCKH BCS DHEPTHS,
pacxoyemast Ha Har peB, MOKET OBITh 3aMEHEHa Ha OECTUIATHYFO SHEPT IO COITHEYHOTO 3Ty YeHHs1. YCTaHOBJICHO, UTO ABYXKOHTYpHAst
ToJ[a4a TETUIOHOCHUTENS B @MKOCTB JIISl 3aKBAILIMBAHUSI [TO3BOJISIET CHU3UTB Y/IeJIbHbIC SHEPTeTUUECKHE 3aTpaThl Ha paboTy CHCTEMBI
B cpeliHeM Ha 25% 110 cpaBHEHHIO C MOZadei TOIBKO B pyOallKy HarpeBa. B cpaBHeHMH C CyIecTBYIONMM 0a30BBIM BapHAHTOM
CHIDKEHHE YJIeTbHBIX SHEPro3arpar CoCTaBUT 55. ..78% (B 3aBUCUMOCTH OT ITOTOHBIX YCIIOBHIA).
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The Department of Technology and Technological and Processing Equipment of Livestock Products (Crimean Federal
University named after V.I. Vernadsky) conducts research on the optimization of energy costs of the milk processing technology.
Experimental studies of the power consumption of a thermo-mixing installation in a manufacturing line of dairy products have been
carried out with the help of an experimental production plant. To measure the temperature of the heated water in the solar collectors
the authors have used calibrated thermocouples TXA of K type of a measuring 8-channel block “Tera JI-UT-8TI1-23a-PST-2U”.
The energy costs for heating the product have been determined by measuring the voltage parameters on thermal electric heaters.
The results of the conducted experiments have confirmed the hypothesis of a possibility of replacing the consumed electric energy
by heating the product with solar radiation energy converted into thermal energy by means of a complex energy-substituting
installation (CESI). The figures show the comparison of specific energy costs in the thermo-mixing system of the existing version,
and in the case of the CESI use. The paper offers a relationship pattern of the energy consumption amount and the product
amount — from 0.1 to 1.0 tons; it also shows comparative diagrams of specific energy consumption for the operation of thermo-
mixing system at various ways of supplying a heat carrier. It is claimed that the installation of an energy-substituting installation
based on solar collectors makes it possible to reduce the total energy consumption at an ambient temperature of 20...30°C from
11.0 to 2.3 kWh/ton at a solar radiation intensity Q. of 0.45...1.0 kW/m?. At values of Q. equaling 1.0...1.55 kW/m?, practically
all the energy spent on heating can be replaced by free energy of solar radiation. It has been proved that two-circuit supply
of a heat-transfer agent to the fermentation tank allows to reduce specific energy costs for the system operation by an average
of 25% as compared to its supply to the heating jacket only. In contrast to the existing basic version, the reduction of specific

energy consumption will amount to 55...78%, depending on weather conditions.

Key words: solar collector, complex energy-substituting installation, frame agitator, heat transfer agent, thermo-
mixing system, intensity of solar radiation, energy consumption, energy.

For citation: Gerber Yu.B., Gavrilov A.V., Kiyan N.S. Energy indicators of thermo-mixing system operation
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Bgenenne. CoBpeMEHHOE ITPON3BOICTBO MOJIOYHBIX ITPO-
JYKTOB, BKIIFOYaeT B ce0sl IPOLECChl HU3KOTEMIIEPaTypHOU
00paboTKH, B TOM YHCIIE BBIACPKUBAHNE TIPH TEMITEpaType
32...40°C ¢ uenpto ckBamuBanus, ogorpes a0 40...45°C
Tepe]] CerapUpOBaHUEM M JAPYTHe TEIUIOBBIE IPOLECCHI
B NPUBEJCHHBIX HHTEpBaNaX. YKa3aHHBIC IPOLECCHI TPEOy-
10T ONpe/IeTIEHHBIX 3aTpar JIeKTPUYECKON SHEPTUH Ha TI0/-
TOTOBKY TETUIOHOCHTEINS, YTO IOBBIMIAET CEOECTOMMOCTB
NpOU3BOJCTBA. B TO ke Bpemsl CyLIeCTBYIOT CIIOCOOBI MC-
TIOJTE30BaHUsI BO30OHOBISIEMOI 3HEPIUH ISl peas3allin
TEIUIOBBIX MPOIECCOB MpH nepepaboTke Monoka [ 1, 2].

Ienn uccsenoBanmii — MOKCK ITyTel MOBBIMIEHHUS AheK-
THUBHOCTH PabOTHI TEPMOCMEIIMBAOIIEH CHCTEMBI B JIMHUH TTe-
PepaboTKK MOJIOKA ITyTEM CHIDKEHHS DHEPIeTHUYECKUX 3aTPar.

[TpoBeneHs! MccnenoBaHUS YHEPTETHUECKUX TTOKa3are-
Jieil paboTHl TEPMOCMEIINBAIOIIEH CUCTEMBI B IMHUU TIPO-
M3BOJICTBA MOJIOYHBIX MpoxykToB [3]. TToBbicuTh 3¢dek-
TUBHOCTH Pa0OTBI CHCTEMBI ITyTEM CHU)KEHHS SHEpreTuye-
CKHX 3aTpaT NpeiaraeTcs HECKOJIbKUMH My TSIMH:

— UCIIOIBb30BAHUEM B KOHTYPE MOATOTOBKH TETIJIOHOCH-
TeJ1s1 KOMIUIEKCHOM 3HEPro3aMellarolell yCTaHOBKY Ha OC-
HOBe renmokoiiekTopa (I'K);

— IoJauyedl TEIUIOHOCUTENSI K IPONYKTY B EMKOCTH
OZIHOBPEMEHHO B py0allKy Harpesa U B MOJOCTh PaMHOTO
nepemMeruBaiomniero ycrpoicrsa (PITY).

[enmoKkoIIeKTOphl TO3BOJISIIOT HCIOJIB30BaTh JSHEPIHIO
COJIHEYHOTO M3JTy4YEHHs, a Mofada TeIJIOHOCHUTENS B Iepe-
MEIIHMBaoIIee YCTPOHCTBO MO3BONISIET ONTHMHU3HPOBATh Ha-
IpeB, MOBBICUTH KOA((HUIMEHT MMOJIE3HOTO JEHCTBUS TETLIO-
HOCHTEJIsI, CHU3UTh TPOJOJDKUTENTLHOCTE Harpesa [4-7].
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Marepuan u MeToAbl. B KauecTBe METOIOB HCCIIENO-
BaHHUH HCIIONB30BaH 3KCHEpUMEHT. MccaenoBaHus mo us-
YUCHHIO TTOTPEOIISIEMOH MOIIHOCTH IPOBOJHINCH C TIOMO-
IIbI0 3KCHEPUMEHTAIbHO-TIPON3BOICTBEHHON YCTaHOBKHU.
Jns 3amepa Temmneparypbl HarpeBaeMON BOIBI B TEIIHO-
KOJIJIEKTOPAX HCIIOJIb30BAINCh TAPUPOBAHHBIE TEPMOIAPHI
TXA Ttuna K usmepurensHoro §-kanaiapHoro Oioka «Tapa
JO-UT-8TII-33a-PST-2U».

ITapameTpsl BO3Myxa — BJIQXHOCTb M TEMIEpaTypy —
oTIpeneNsIN ¢ moMoItneio mpubdopa «Testo 622». MuTeH-
CHUBHOCTBH COJIHEYHOTO M3IIyYCHHs 3aMepSIN C IOMOIIBIO
nmarunka «SP Litey. Jlns onpenenenus 3arpar morpeOise-
MOM 3HEPTHH HCIIOIB30BAJICS BaTTMETP IHU(POBOI muToO-
Boi cepun PK, npennazHaueHHBIN 111 U3MEPEHUs aKTUB-
HOW MOIIHOCTH, YacTOTHI, HAIPSDKEHNUS M CHIIBI TIEpEeMEH-
HOTO TOKa B OfHO(a3HBIX M Tpex(asHbIX IEMsiX. 3arparhl
SHEPruH Ha HarpeB MPOAYKTa ONMPEACISIINCH ITyTeM 3amMmepa
HapaMeTpOB HANPSKEHHS Ha TETUIOBBIX AJIEKTPOHArpeBaTe-
mix (TOHax).

OT160p Mpo6 U3 EMKOCTH MPOBOAMIH C IIOMOIIBIO CIIe-
HaJIbHO M3TOTOBJIEHHOTO NMPOOOOTOOPHUKA M3 IHIIEBOTO
amoMuHus eMKocThio 300 mMi. YacToTy BpalieHus Melan-
KH PETyIHPOBAJIH C TOMOIIBIO BAPHATOPA, YCTAHOBICHHOTO
B CHCTEME IPUBOJA MEIIAJIKH TEXHOJIOIMYECKON €MKOCTH.
3HaUeHNE YacTOTHl BPAIICHUS OMPECISUIA C IOMOILBIO
MOPTATUBHOIO onTudeckoro taxomerpa AT-6. luamasoH
mMepeHuss — ot 2 g0 9999,0 00./muH; ommudka mu3Mepe-
Huit — 0,05%. Temneparypy npoaykTa B pa3IMYHBIX TOUKaX
€MKOCTH 3aMEPSUTH C TOMOIIBIO KUKOCTHBIX TEPMOMETPOB
tuna TC-4 (Mono4Hble TepMOMETpPHI) (puc. 1, 2).
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Puc. 1. EMkocTh ¢ npuBoaom
nepeMeIINBAOLIEro ycTpoicTBa

Fig. 1. Tank with a driven mixing device

Pe3yinbTarhl M 00cyKIeHHe. Pe3ynmsTaTel MPOBEACHHBIX
9KCHEPUMEHTOB MOITBEP/MIN TUIIOTE3y O BO3MOXKHOCTH 3a-
MEHBI TOTpeONIsIeMOH 3IEKTPUYECKOM SHEpruM Ha Harpes
MPOJYKTa SHEPrUei COIHEUHOT0 M3ITy4eHus, peodpasyemMoi
B TEIUIOBYIO IIOCPEJICTBOM KOMIUIEKCHOM »SHeprosamelna-
romieit ycranoBkn (KOY). Ha pucynke 3 mpuBeneHsl nua-
rpaMMBbl CpaBHEHHsI SHEPTETHYECKUX 3aTpar B TEPMOCMEIIH-
BAIOIIEH CHCTEME B CYIIECTBYIOIIEM BapHaHTE W B Ciydae
ucnonb3oBanuss KDY mpu mpou3BOACTBE KUCIOMOJIOYHBIX
MIPOTYKTOB (HAampHUMep, CMeTaHa, KeHp) ¢ TeMIepaTypou
HarpeBa B jauanasoHe 32...40°C. [/lmarpamMMbl HOCTPOCHBI
JUISL CIIEYIOIINX TTOTOAHBIX YCIIOBHI: TEMIIeparypa OKpyKa-
forrero Bo3ayxa ¢, = 10...20°C; HHTEHCHBHOCTb COJTHEYHOTO
W3MydeHUs Uit IByX BapuanTos: 1) Q. = 0,45...1,0 kBt/M?;
2) Q. = 1,0...1,55 xBr/™M?. OTH JaHHBIE COOTBETCTBOBAJIH
MOTOJHO-KIIMMATUUECKUM TIOKA3aTeNIsiM BECEHHETo IepHoza
(anpenb-mait), a TakxKe OCeHHEro (CeHTIOpb-oKTAO0ph). Ha mu-
arpaMMax CHHHM IIBETOM IOKa3aHbl 3HaYEHUs OTPeOIeHNs
SHEPrUM Ha paboTy TepeKauYMBAIOIINX HACOCOB IS TETIOHO-
CHTEIS ¥ IPOYKTA, KPACHBIM IIBETOM — 3aTPaThl AIEKTpUYe-
CKOIi SHEpIr'vH Ha HarpeB Oe3 ucnosb3oBanus KDY, 3eeHbiM —
pacxon SHepruy Ha HarpeB MpH Hcnoab3oBaHuu KOV.

3 npuBeAEHHBIX qUarpaMM CIIEAYET, UTO B OCCHHUM U Be-
CEHHUI NIEpUOIbI, KOTJIa TEMITEPATypa OKPY>KalOIIero BO3IyXa
coctasmsiet ot 10 no 20°C, cymmapHBIe SHEpro3arparbl MOX-
HO cHU3UTH ¢ 11,5 1o 7,5 kBT 4/T nipu BeM4YMHE UHTEHCUB-
HocTH conHeuHoro m3nyudeHus O, = 0,45...1,0 kBt/m?, uemy
COOTBETCTBYET NEPEMEHHAs! 00NaYHOCTh, TACMYypHasl TTOTOIA.

[Ipu 3HaYEHHUSIX MHTEHCHMBHOCTH COJHEYHOTO M3ITyYEHHs
0. = 1,0...1,55 kBt/M? (sicHasi COMHEYHAsI [OTOZA) CHIKE-
HHE SHEPTeTUUECKUX 3aTpaTr cocTapiseT okono 50% (¢ 11,5
10 5,8 kBT-9/T). Ha muarpamMmax HaOIFomaeTcst HE3HAYUTEIb-
HBIH pOCT IOTPeOICHUS SHEPIUH B IIPEUIaraéMOM BapUaHTe
Ha paboTy IIEHTPOOEKHOTO Hacoca, YTo OOBSCHSAETCS HE00-
XOAUMOCTBIO HCIOJIB30BaHMS IIOMMMO HAcoca JUlsl MOAAYH
MPOYKTa B €MKOCTH JOINOJHHUTEIBHOIO HAcoca JUlsl Iepe-
KauMBaHUS TETUIOHOCHUTENS B KOHTYPE YCTAaHOBKH T€IIMOKOII-
nekTopoB. HecMoTpst Ha 3T0, 3HaUEHUsI CYMMapHOTO DHEPro-
MOTPEOIIeHN, KaK YKa3aHO BBIIE, 3HAYUTEIILHO CHIDKAIOTCSL.

Ha pucynke 4 npuBeeHb! THarpaMMbl CpaBHEHHS yIieib-
HBIX DHEPreTHYECKUX 3aTpar B TEPMOCMEIINBAOIICH CHCTe-
ME Il JAUara3oHa TEMIIEpaTypbl OKpPY)KAalOILEro BO3AyXa
t, = 20...30°C, uT0 COOTBETCTBYeT JIETHUM MecsiaM Kpeima
u 1ora Poccnn, a Taxoke HECKONBKIM HEZIETIAM Mast U CeHTSIOPSL.
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Puc. 2. Cucrema HarpeBa
¢ NepeMelIMBaHUeM B padoTe

Fig. 2. Heating system with mixing during the operation

ITo aHamOrnK C MPESABIIYIIAM CIy9aeM JUarpaMMbl IIOCTPOe-
HBI VIS JIBYX BAPHAHTOB 3HAYCHUH HHTCHCUBHOCTH COTHEYHOTO
winyuenns: 1) 0.=0,45...1,0kBr/m*; 2) 0. =1,0...1,55 xBr/m>
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HNWAUON O

0,45<Qc<1,0 1,0<Qc<1,55
TemnepaTypa Bo3ayXa, °C 10<t<20

Puc. 3. CpaBHuTeBHBIE YIeJbHbIE JHEPreTHYecKHe
3aTpaThbl Ha PadoTy TepMOCMeLINBaIOLIell CHCTeMbI
NPH TeMIlepaType oKpyskalomero sosayxa t, = 10...20°C

Fig. 3. Comparative specific energy costs
for the operation of the thermo-mixing system
at an ambient temperature t,=10...20°C
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0,45<Qc<1,0
Temnepatypa Bo3ayxa, °C 20<t<30

1,0<Qc<1,55

Puc. 4. CpaBHHUTe/IbHBIE YAeJIbHbIC JHEPro3aTpaThl
Ha pa0doTy TepMoOCMelIMBaloLIeil cHCTeMBbI
NpH TeMIepaType okpy:kaiouero sozayxa ¢, = 20...30°C

Fig. 4. Comparative specific energy costs
for the operation of a thermo-mixing system
at an ambient air temperature t, = 20...30°C
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JlaHHbIE TPUBECHHBIX IMarpaMM CBHICTENBCTBYIOT O TOM,
YTO B JICTHHII CE30H IIPH TEMIIEPAType OKPYXKAIOILETO BO3ILY-
xa oT 20 1o 30°C cymmapHbIe Hepro3arparsl MOKHO CHU3HTh
¢ 11,5 no 2,6 xBT'w/T npy BenMYMHE HWHTCHCHMBHOCTH COJI-
HeuyHoro mnnydeHust Q. = 0,45...1,0 kBr/m> [lpu 3HaueHusIX
0.=1,0...1,55 xBr/M? IpakTHYIECKH BCSI SHEPTHS, PacXomye-
Masi Ha HarpeB, MOXKET ObITh 3aMCHECHA Ha OCCILIATHYIO SHEp-
TUIO COITHEYHOTO M3ITy4YeHHs (TIPH PacCCMOTPEHNH HU3KOIIOTECH-
LMAJIBHBIX TEMIIEPaTypHBIX PEKHMOB TEIUIOBOH 00paboTKH
70 45°C). Ipu 31X yCIOBHSX pacxoj] SHEPIUH UIET TOIBKO
Ha paboTy HacocoB U cocTarisieT okoio 0,5 KBT-u/T (puc. 4).

Ha pucynke 5 npuBeneHsl rpadudecKie 3aBUCUMOCTH
BEIMYMHBI TOTPEONCHNST SHEPTUH OT O0BeMa MPOIyKTa
0,1...1,0 T. I3 npuBeeHHBIX TpahMKOB CIIEIYET, YTO IIPH UC-
TIOJTb30BaHNH NIPEUIOKCHHBIX TEXHUIECKUX PEIIeHHH SHep-
ro3arparbl MOTYT ObITh CHI)KCHBI B pacyeTe Ha OJIHY TOHHY
mooka ¢ 11 no 3,0 kBT 4 npu Temmneparype Bo3ayxa OKoJIo
15°C u Benmumne conHeyroro usnyuenus 0,45...1,0 kBr/m?
u ¢ 11 no 0,9 kBt 4/t npu Temneparype Bozayxa 20...30°C
U conHeyHoM m3nmydenuu 1,0...1,55 kBt/m>.
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Puc. 5. 3aBucumocTsh yneabHbIX
IHEPreTHYECKHUX 3aTPaT OT 00beMa MOJIOKA:
1 — nogorpes npoaykra ¢ nomoiusio TOHoB;

2-5 — momorpes ¢ nmomorbsio KOV:
2 — mapametpsl Bo3ayxa ¢, = 10...20°C, 0, = 0,45...1,0 kBt/v?;
3 — mapamerpsl Bo3ayxa ¢, = 10...20°C, Q.= 1,0...1,55 kBt/m%;
4 — mapamerpsi Bozmyxa £, = 20...30°C, 0. =0,45...1,0 kBt/m?;
5 — mapamerpsl Bo3ayxa ¢, = 20...30°C, Q.= 1,0...1,55 kBt/m’

Fig. 5. Relationship between specific energy costs
and the amount of milk:

1 — product heating by means of heating elements;
2-5 — heating by means of a complex
energy-substituting installation:

2 — air parameters ¢, = 10...20°C, Q.= 0.45...1.0 kW/m?;
3 — air parameters ¢, = 10...20°C, Q.= 1.0...1.55 kW/m?
4 — air parameters ¢, = 20...30°C, Q.= 0.45...1.0 kW/m?;
5 — air parameters ¢, = 20...30°C, Q.= 1.0...1.55 kW/m?

Ha pucynke 6 npuBesieHbl CPaBHUTENbHBIE THATPAMMBI
VACNBHBIX JHEPTeTHYCCKHX 3aTpaT Ha paboTy TepMocMe-
[IMBAONIEH CHCTEMBI IPU PA3IUYHBIX crocobax MoaBoaa
JHEPrOHOCUTEIIS.

AHanu3 auarpaMMBbl CBHAETENBCTBYET O TOM, YTO IIO-
Jlaua TEIUIOHOCUTENs IapajUleNbHo B pyOallKy Harpesa
¥ B PaMHYIO MEMIANKy (IBa KOHTypa) IMO3BOJSECT CHU3UTH
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yAeNbHBbIE JHEPreTHYeCKHe 3aTparbl Ha paboTy cHcTe-
MBI B cpeqHeM Ha 25% 1o CpaBHEHMIO ¢ Mojadel TOIBKO
B pyOainky HarpeBa. B cpaBHeHuUM ¢ cymiecTByromum Oa-
30BBIM BapUAHTOM CHIDKEHUE YIIENIBHBIX dHEPro3arpar co-
ctaBuT 55...78% (B 3aBUCIMOCTH OT OTOJIHBIX YCIIOBHIA).

YpenbHbie 3Hepro3aTparsl, KBT-u/T

HFNWDHUON RO

0,45<Qcx1,0
10°Cgtg20°C

1,0<Qc<1,55
20'Cgt<30°C

[ - Harpes c nomoLybio TOHoB;

- HarpeB C NOMOLLbIO refIMOKONNEKTOPOB
C rnofayei TENNOHOCUTENS B OAWH KOHTYP;

B - Harpes ¢ NOMOLLBIO FENMOKONNEKTOPOB
C noﬂaqeﬁ TENZIOHOCUTENSA B ABA KOHTYPa,
I - satpathl Ha paboTy HAcocoB

Puc. 6. CpaBHHuTebHBIE Yle/IbHbIE JHEPro3aTpaThl
Ha pa0oTy TepMOCMelIMBAIOLIEH CHCTEMbI
¢ pa3JUYHBIMH CII0CO0AMH MOJAYH IHEPTOHOCHTEJISI

Fig. 6. Comparative specific energy costs
for the operation of a thermo-mixing system with
various ways of supplying energy

BoiBoabI

1. CHU3HTH 3HEPreTHYECKUE 3aTpaThl Ha MPOIIECC HU3KOTO-
TEHIMAIBHOM TEIIOBOI 00paOOTKM CHIPhsI IPH MPOU3BOZCTBE
MOJIOYHBIX IPOAYKTOB BO3MOMKHO ITIPU HCIOJB30BAaHUM KOM-
IUIEKCHOTO 3Hepro3amenatoniero ycrpoiicrsa (K9VY) s na-
TpeBa TEMIOHOCUTETISA, 4 TAKKE IBYXKOHTYPHO#H ITOa4H TETLIO-
HOCHTEJIS K IPOAYKTY: B pyOaliky Harpesa U B Hojocth PITY.

2. YcTaHOBKa HEPro3aMelIaloIIero ycTpoicTBa Ha oc-
HOBE TeJIMOKOJIEKTOPOB JIa€T BO3MOXKHOCTh CHU3UTh CyM-
MapHble 3Hepro3arparsl ¢ 11,5 1o 2,6 kBT 4/T npu Temre-
parype okpyxaromiero Bo3ayxa 20...30°C u BennunHe WH-
TEHCUBHOCTH costHeuHoro uziydenus O, = 0,45...1,0 kBt/
m?. Ilpu 3Havennsx Q. = 1,0...1,55 xB1/m? npakruueckn
BCSI DHEPI'Hsl, PacXo/lyeMasi Ha HarpeB, MOXKET ObITh 3aMeHe-
Ha Ha OeCIIaTHYI0 SHEPTHIO COITHEYHOI'O U3ITyUCHHSI.

3. JIByXKOHTypHasl Tojjada TETUIOHOCUTENSI B €MKOCTh
JUISl 3aKBaIIMBaHUS MTO3BOJISIET CHU3UTH Y/EIbHBIE SHEpre-
THYECKHE 3aTPaThl HAa paboTy CUCTEMBI B cpefHeM Ha 25%
MO CPaBHEHHMIO C MOAAYei TONBKO B pyOalKy Harpesa.
B cpaBHEeHUM ¢ cynecTBYIOINM 0a30BBIM BaApHAHTOM CHU-
JKEHUE YIEeNbHBIX dHEpro3arpar coctaBuT 55...78% (B 3a-
BHCHMOCTH OT TIOTOHBIX yCJIOBHH).
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