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(57) Pedpepar:

Cnoci6 oaepXaHHA LyrKM BKMOYAE OAHOYACHY MOJady OXONOKYKUOro areHra i Boau Ao
Tennoo®OMiHHOrO By3na, nojadvyy OAEPKaHOI LUyruM A0 pesepByapa Ans LuyrM, BUAANEHHsA Wyrn Ta
NOBEPHEHHST HAANULLKIB BOAM 3 pe3epByapa ANd wWwyrk 40 pesepeyapa Ansd Boan. Ak TennoodMiHHUA
BY301 BUKOPUCTOBYIOTb KOHTAKTHWUIA EXEKTOPHUA TENNOOOMIHHMK, WO MICTUTb KOHAY30p, Kamepy
3MmiwyBaHHA | aucysop. [llepea nopaded A0 KOHTAKTHOTO €XEKTOPHOro TennooOMiHHUKa
OXONOIKYIOUNA areHT - MNOBITPSA - 4Yepe3 OCHOBHWIW MNOBITPONPOBIA HarHiTalTb NEPLINM OCbOBUM
HanipHMM BEHTUNATOPOM A0 MOBITPOOXONOAXKYBaya, A€ OXONoAxkylTb Ao -5...-10 °C. [loTim
NPUCKOPIOIOTb APYITMM OCbOBUM HanipHum BeHTunatopom o 10...30 m/c i nogaloTb A0 KOHy3opa
KOHTaKTHOTO €XXEKTOPHOro TennooOMiHHMKA noBiTpA, Ae npuckoptowTs Ao 50...100 m/c. Oani
nogarTb A0 KaMepu 3MillyBaHHS, B AKy depe3 (pOPCYHKY, YCTaHOBMEHY Ha BUXOAi KOHAy3opa,
BMPUCKYIOTb BOAY, nonepedHbo oxonoaxeHy o 0,3...0,5 °C B oxonogxysadi sogu. lNoTim cymiwl
HagxoauTb 4o Andysopa, A€ WBMAKICTb NOTOKY 3HWXKyeTbCa Ao 20...30 m/c, a gani - 4o pesepsyapa
ana wyrn. Wyry 3 Temnepatypoio 0...1 °C Ta HaanUWOK OXOMOAKEHOT BOAW BiadINAOTb.
OxonoaxeHe MNOBITPA 4Yepe3 peuupkynsuinHMi  NOBITPONPOBIA4 NOBEPTAOTb A0 OCHOBHOIO
nosiTponposoay. NonepegHe OXONOMKEHHSA NOBITPA | BOAWU 34IMCHIOIOTL 38 4ONOMOrO X0NoaUnNbHOT
MaLLMHW.
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KopucHa mogenb HanexuTb 40 XONOAUNBHOT TEXHIKKU, a caMme Ao cnocobiB BUPOOHULTBA LUYTU.

Hanbnumx4mM aHanorom go 3anponoHOBAaHOro cnocoby € cnocié BupobHuUTBa WyrK (OUB. NaTeHT
US 2013/160477 A1 "lce-Making Apparatus", onybn. 27.09.2011 p.), WO BKA4Yae nogady
OX0No4XKyBaHOT pianHK (Boamn) 3 BNYCKHOT KaMepu 4NA BOAW A0 BHYTPILLHIX KaHasiB rOpU3OHTanbHOro
TennooOMiHHMKA, NoJayvy OXONOPKYIOUOro areHta A0 MiKKaHanbHOro NpoCTOPY TFOPU3OHTAarNbHOIoO
TENNOOOMIHHMKA, OXONOMXKEHHA BOAU OXONOPKYIOUMM areHTOM, HagXO[KEeHHS odep)KaHol wyru o
pO3BaHTaXKyBamnbHOI Kamepu Ans LWyrM Ta BUAANEHHS Wyrk. Takok nepeabayeHo NOBEPHEHHS
HaasMLLKIB BOAMW 3 PO3BaHTaXKyBarbHOT KAMEPKW AN Wyrk 40 BNYCKHOT Kamepu 4na Boau.

Hanbnux4unin aHanor i 3anponoHOBaHMi ¢nocibé MaloTb HACTYMHI CNiNbHI O3HAKK:

oJHOYacHa nojaya OxonogXKyl4oro areHTa i Bogm Ao TennoodMiHHOro By3na;

nogavda Wwyru o pesepsyapa ans wyru (B NpoToTUNI - po3BaHTa)KyBasibHa kKamepa);

BUAANEHHSA LYIK;

NMOBEepPHEHHA 3anuLUKiB BOAM 3 pesepByapa AnsA LWyrM A0 pesepsyapa Ans BoAu (B NPOTOTMNI -
BMYyCKHa Kamepa Ana BoAW).

Hegonikamn Hanbnukdoro aHanora € 3HadHa TPUBAniCTb MPOLECY KPUCTANOyTBOPEHHA - A0
OOHieT roAnHN, HEPIBHOMIPHICTL TEMMNOOOMiHY MDK BOAOK i XONOAOAreHTOM, WO MPU3BOAUTbL A0
YTBOPEHHS KpUcTaniB NboAay Pi3HOT WiNbLHOCTI | po3mipy.

B oCHOBY KOPWUCHOT MOZeni mocTaBneHa 3ajgada CTBOPUTM CNOCIO BMPOOHMLTBA LUYIM, B SAKOMY
WNsIXOM  BBEAEHHS  HOBUX onepaudin  3abe3nedyyeTbCs  3HWKEHHS  TPUBANOCTi  npouecy
KpUCTanoyTBOPEHHA Ta YTBOPEHHA OAHOPIAHOT LUYrM, 3MEHLWIEHHS E€HepreTMYHUX i eKOHOMIYHUX
BUTPAT 3a paxyHOK 3MEHLLEHHS1 06'€MHOT BUTPaTU OXONOAXKYBaHOT piguHu (Boam) Ta 06'€eMHOT BUTpAaTK
NOBITPA NPU BUKOPUCTAHHI CUCTEMW PeLMpPKYNALl Ta 3MEHLIEHHS TPUBANOCTI OXONOOXKEHHS.

MocTaBneHa 3agava BMPILLYETLCA TUM, WO y cnocobi ogepKaHHS Lyru, WO BKITHOYAE OQHOYACHY
nogady OXOMNOKYKYOro areHta i Bogu A0 TennooOMIHHOTO By3na, Mojadvy OAEpPKaHOoi Lyru Ao
pesepByapa Ans LUyru, BUAaneHHs Wyru Ta NoBepHEHHA HAAMULLKIB BOAMW 3 pesepsyapa Ang Lwyru 1o
pesepByapa Ans BOAM, 3MAHO 3 KOPUCHOK MOAENM0, AK TENNOOOMIHHUA BY30M BMKOPUCTOBYIOTb
KOHTaKTHUWA €XEKTOPHUI TEMMOOOMIHHMK, LU0 MICTUTh KOH(Y30p, Kamepy 3MillyBaHHA i audysop,
nepen nojayeld 40 KOHTAKTHOrO €XEKTOPHOro TenOOOMIHHUKA OXOMNOKYKOUWA areHT - MOoBiTps -
yepes OCHOBHMWI NOBITPONPOBIA HarHiTalTb MNEPWMUM OCbOBUM HaMNipHUM BEHTUNATOPOM A0
NOBITPOOXONOMAKYBa4ya, A€ OXONOAXKYITb A0 MIHyc 5...miHyc 10 °C, noTiM MPUCKOPIOIOTL APYrUM
OCbOBUM HanipHum BeHTunatopom go 10...30 mM/c i nopalwTb A0 KOH(pysopa KOHTaKTHOro
€>XXEKTOPHOro TennoobmMiHHMKa NOBITPSA, A€ NpUCKOpIooTL Ao 50...100 M/c, a Aani nogalTb A0 KAMEPK
3MillYBaHHA, B SKY 4Yepe3 (OPCYHKY, YCTaHOBMEHY Ha BUXOAI KOHy3opa, BMPUCKYIOTb BOAY,
nonepeaHbo oxonomxeHy ago 0,3...0,5 °C B oxonogxysadi BOAM, NOTIM CyMiWl HagxoAuTb A0
andpysopa, e WBUAKICTb NOTOKY 3HWXKyeTbca Ao 20...30 m/c, a gani - 4o pesepByapa Anga wyru,
3pigkn wyry 3 Temnepatypoio 0...1 °C Ta HagnWLIOK OXONOAXKEHOT BOAM BIAAINAIOTb, OXONOOXKEHE
NoBITPA 4Yepe3 PeunpKynauilHUA NOBITPONPOBIA NOBEPTAlOTb A0 OCHOBHOIMO NOBITPONPOBOAY, NpU
LbOMY NONEPEAHE OXONOAXKEHHSA NOBITPA | BOAW 34IMCHIOIOTL 3a 40NOMOro0 X0N0AUNbHOT MaLUUHK,

KopucHa moferb, LWo 3aABNAETbCA, NOACHIOETLCA KPECNEHHSAM.

3asiBneHun cnoci® 3A4iMCHIOWTbL B YCTAHOBLUi ANS OAEpXaHHA LWYrK, WO MiCTUTb OCHOBHWIA
noBiTponpoBia 1, ABa OCbOBUX HaMipHUX BeHTUNATOpa 4 i 6, NOBITPOOXONOAXKYBay 5, KOHTAKTHUIA
exxektopHun TennoodbmiHHmk (KET) 11, pesepyap ana wyrn (PLU) 12, obnagHaHui nNonnaBKoOBUM
perynatopom piBHs Boau 22, pesepsyap ana soau (PB) 15, oxonoaxkyesad Bogu 16, xonogunbHy
MaLinMHy 17. B OCHOBHOMY MOBITpONpoBoAi 1 po3MilleHi NOBITPAHWA KnanaH 2 i inbTp OYULEHHSA
noeiTpa 3. Buxig ocHOBHOro nositponposody 1 3'€¢4HaHM 3 OCbOBUM HamMipHUM BEHTUNATOPOM 4,
BUXig AKOTro 3'€¢AHAHUIA 3 MKTPYOHMM MPOCTOPOM MOBITPOOXONOAKyBada 5, BMXia SKOro 3'€AHaHui 3
OCbOBUM HanNipHUM BEHTUNATOPOM 6. Buxig 0CbOBOro HamnipHOro BeHTunaTopa 6 3'egHaHuin 3 BX040M
y KET 11, 9kniAi MiCTUTb KOHpy3op 7, BUXig4 AKOro 3'€AHaHUi 3 KaMepoIo 3MmillyBaHHA 9, BUXig SKOT
3'egHaHuii 3 gucysopom 10, Buxig Akoro 3'egHaHuMin 3 pesepByapoMm ana wyrn 12. Ha Buxogi
koHdy3opa 7 ycTtaHoBneHa dopcyHka 8. Mepwumin Buxig PLU 12 3'eagHanuin 3 TpybonpoBoaoM Bigdbopy
wyrn 19, apyrui Buxig - 3 apyrum Bxogom PB 15 uepes anuBHui natpybok 21, a TpeTin Buxia
cnonyyeHun 3 peuupkynadinHum nositponposogom 20. Mepwwuii Bxig PB 15 3'egHaHuii BoASHUM
Tpybonpoeoaom 24 3 oxonokyBadeM Boau 16, BXig MDKTPYOHOro npocTopy SKkoro 3'eaHaHum 3
TpybonpoeoaoM nogadi Boan 3 Mepexki noctadaHHa 18. Buxig PB 15 uepes BoaaHui inbtp 14 Ta
BOAsSIHMIA Hacoc 13 cnonydeHuit Tpybonposoaom nogadi Boam 23 3 dopcyHkow 8. XonoaunbHa
MalumHa 17 3'egHaHa 3 NOBITPOOXONoAXKyBadeM 5 i oxonogxysadyem soaun 16.

3asiBNeHui cnocid 3aiiCHIOIOTb Y HACTYMHOMY NOPSAAKY.

MNoBiTPA Yepe3 OCHOBHMI NOBITPONPOBIA 1, HA BXOAi AKOrO yCTAHOBNEHUIW NOBITPAHUIA KnanaH 2,
npoxoaunTb Yepes GinbTp ounweHHs noBiTpa 3. OuulleHe MOBITPA HarHiTalTb OCbOBMM HamMipHUM
BEHTUNATOPOM 4 40 MOBITpPOOXONoAXKyBaya 5, e OXONOMKYTb A0 MiHYC 5...MiHyc 10 °C. [loTim
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NOBITPA NPUCKOPIOIOTL OCbOBUM HamnipHUM BeHTunatopom 6 ao 10...30 m/c i nogatoTb 40 koHdy3opa 7
KET 11, oe npuckoptototb 4o 50...100 m/c, a gani - 40 kKaMmepu 3MmillyBaHHSA 9, B Ky Yepes OPCYHKY
8, posTawoBaHy Ha Buxoai koHdy3opa 7 KET 11, ogHOYaCHO BNPUCKYIOTb NONEPEaHbO OXONOMKEHY
ao 0,3...0,5°C Boay. B pesynbrati MuTTEBOro TEMNOOOMIHY YTBOPIOKOTLCA KpucTanu nboay.
OpepxaHa BOAO-KpWXKaHa cymiw HagxogauTb Ao aucpysopa 10 KET 11, ge LWBMAKICTL NOTOKY
3HWKyeTbea Ao 20...30 m/c, gani - go PLU 12. LWyry 3 Temnepatypoto 0...1 °C nogatoTb 40 Cnoxueada
yepes Tpybonposig Biadopy wyrn 19. Hagnuwok Boan Yepes 3nuBHUIA natpybok 21 noBepTaTb A0
PB 15. OxonogxeHe NOBITPA Yepe3 peuupkynaudinHuin nositponposiga 20 noBepTaloTb 40 OCHOBHOIO
noeitponpoBoay 1 Ans MNOBTOPHOrO BUKOPUCTaHHA. o TpybonpoBoay nogadi BOAM 3 MEpPEXi
noctadaHHa 18 Boga HaaxoauTb A0 oxonoaxyesaya Boau 16, a 3Bigkn - go PB 15. 3 PB 15 uyepes
BoAstHMIA inbTp 14 | BoasAHMA Hacoc 13 no TpybonpoBoay nogadi Boau 23 OXONOMKEHy BoAy
nogatotb Ao dopcyHkn 8. lNonepedHe OXONOMKEHHS NOBITPSA | BOAW 34IACHIOIOTb 3a AONOMOrOLO
XONOAUNBLHOT MaLLKMHK 17, CNOMYYEHOT 3 NOBITPOOXONOAXKyBayeM 5 i oxonogxysadyem Boaun 16.

3anponoHoBaHa KOpUCHa Modens  3abe3nedye  3HWKEHHA  TpUBAnNoCTi npouecy
KPUCTaNOyTBOPEHHA Ta YTBOPEHHSA OAHOPIAHOT LUYIM, 3MEHLUEHHS EHEPreTUYHUX i €KOHOMIYHMX
BUTPAT 3a paxyHOK 3MEHLLEHHS1 06'€MHOT BUTPaTU OXONOAXKYBaHOT pianHu (Boam) Ta 06'€eMHOT BUTpaTH
NOBITPA NPU BUKOPUCTAHHI CUCTEMW PeLMpPKYNALl Ta 3MEHLIEHHS TPUBANOCTI OXONOOXKEHHS.

SOPMYNA KOPUCHOT MOJEN!

Cnoci® oaep)kaHHA LIyrM, WO BKMAKYAE OAHOYACHY NoJady OXONOKYKOYOro areHta i BoauM Ao
TennooOMiHHOIO By3na, Mojgadvy oAepkaHol Wyrm A0 pe3epsyapa And Wyrn, BUAANEHHA wWyrn Ta
MOBEPHEHHS HaANMLWIKIB BOAM 3 pe3epByapa And LWyrM A0 pesepByapa And BOAMW, SAKWRA
BigPI3HAETBLCA TUM, WO AK TennoobMiHHWA BY30N BUKOPUCTOBYKOTb KOHTAKTHUIA EXEKTOPHUNIA
TENMOOOMIHHUK, WO MICTUTb KOHAPY30p, Kamepy 3MillyBaHHA i audysop, nepen nogaderd go
KOHTaKTHOTO €XXEKTOPHOTro TennoobMiHHMKA OXOMOAXKYIOYMIA areHT - MOBITpS - 4epe3 OCHOBHUN
NOBITPONPOBIA HarHiTalTb NepLIMM OCbOBUM HaNipHUM BEHTUNATOPOM A0 NOBITPOOXOSOAXKYBaYa, ae
oxXonoaxyTe A0 -5...-10 °C, NoTiM NPUCKOPIOKTL APYrMM OCbOBWM HamipHUM BEHTUNATOPOM A0
10...30 m/c i nogawTb A0 KOHy30pa KOHTAKTHOTO E€XEKTOPHOro TennoobmiHHMKA NOBIiTps, Ae
npuckoptototb Ao 50...100 m/c, a gani nogaloTb 40 KaMepu 3MillyBaHHA, B SKY 4Yepe3 (POpCyHKY,
YCTaHOBMEHY Ha BUXOAi KOH(py3opa, BNPUCKYIOTb BOAY, nonepeaHbo oxonomkeHy go 0,3...0,5°C B
oxonogxysadi Bogu, NOTiM Cymill HaaxoauTb A0 Audysopa, e WBUAKICTb NOTOKY 3HUXKYETLCA A0
20...30 m/c, a pani - oo pesepsyapa gnga wyru, 3eigku wyry 3 temnepatypoto 0...1 °C Ta HagnMLok
OXONOOXKEHOT BOAWM BIOAINAIOTb, OXOMNOOXKEHE MOBITPA 4Yepe3 PeuupkynaAuiiHMiA  NOBITPONPOBIA
NOBEPTaKOTb A0 OCHOBHOIO MOBITPOMPOBOAY, NPY LbOMY NONEPEAHE OXOMOAXKEHHS NOBITPA i BOAM
30iNCHIOITb 38 AONOMOTOK XONO4UNbHOT MALLMHM.
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