JBOPATOPHA POBOTA

Tema: XosionniabHe TEXHOJIOTiYHE 001aJHAHHSA 1715 3AMOPOKYBaHHS
Xap4YOBHX MPOAYKTiB
Meta: 1) BuBuenHs poOoTu o0iaHaHHS Ui KOHTAKTHOTO 3aMOPOXKYBaHHS
XapyOBUX MPOIYKTIB;
2)BuBdueHHss ~ poOOTHM  OONagHaHHA s OE3KOHTAKTHOTO

3aMOpO>KYBAaHHS XapyOBUX MPOIYKTIB;

1 lHopsigoxk BUKOHAHHSA PO0OTH

1) BuBunTHu npu3HaueHHS 3aMOPOKYBaHHS;

2) BuBunty xinacudikariito o0maHaHHS 111 3aMOPOXKYBAHHS XapUOBUX
IPOJYKTIB;

3) BuBuuTHy 001aHAHHS IJ151 KOHTAKTHOTO 1 0€3KOHTAKTHOTO

3aMOpPOKYBaHHSI Xap4OBHUX MPOJIYKTIB.

2 3aBaaHHS AJIsl CAMOIIIATOTOBKH

VY mporeci MATOTOBKK 7O 3aHSATTS CTYJIEHT B OOOB’SI3KOBOMY TMOPSIIKY
YBUHCH BUKOHATH HACTYITHI 3aBJaHHS:

a) BUBYHUTH KOHCIICKT JICKITIH;

0) ompalroBaTé peKOMEH0BaHY JITEPATYPY.

3. 3araJjabHi BizomocTi
3aMOpOKyBaHHS - II€ 3HIKCHHS TEMIIEpaTypu MPOAYKTY HIDKYE HOro
KplOCKOMiyHOI ~ TemmepaTtypu. g  KOXHOTO  MPOAYKTY  TemImeparypa
3aMOpOKYBaHHSI Ta XapakTep TMpoIecy 3aMOPOXKyBaHHSA crHenudiuHi, TOMY
MPOJIYKT BBAXKAETHCS 3aMOPOKCHHMM, SKIIO TEMIIepaTypa B TJIMOWHI MPOAYKTY
nocsirna — 8°C.
Ha cydacHoMy piBHI 3aMOPOXYBaHHSI C OCHOBHHM 3aCO00M KOHCEPBYBAaHHSI

XapyOBUX MPOJYKTIB, 110 MIBUJKO MCYIOTHCSI. XapuOBl MPOIYKTH 3aMOPOKYIOTHCS
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3 METOIO MIATOTOBKHU X /10 TPUBAJIOTO 30epiraHHsa. 3aMOpOKyBaHHS 31HCHIOETHCS
B MOBITPi Ta piakux cepenoBuiiax. [1ig yac 3aMOpOKyBaHHs XapyOBHUX MPOIYKTIB
3HAYHA YaCTUHH BOJIOTH, sIKA MICTUTHCSI B MIPOAYKTI, MEPeTBOPIOeThCs B Jif. [Ipu
IbOMY 3HIDKYIOTHCSI OPTaHOJENTUYHI TOKa3HUKU MPOIYKTY, aje MpU MpaBHIbHIN
opraHizailii mpouecy 3aMOpOKyBaHHS, 3HIDKEHHS SKOCTI MPOAYKTY MOXe OyTH

3BEJICHO JI0 MIHIMYMY.

4. TeopeTyHa YacTHUHA

OOsagHaHHA, TpU3HAYEHE [UJII 3aMOPOKYBAaHHS XapyOBUX MPOAYKTIB,
BUKOHYIOTh Y BUTJISAII KaMep Ta MOPO3WJILHHUX amaparisb.

Ha xapuoBux mnepepoOHMX NIANPUEMCTBAX, SK MPaBUIO, B KaMmepax
3aMOPOXKYIOTh M'SICO, $IKE€ pO3TAallOBYIOTh Ha MIABICHUX Komisix. B sKocTi
OXOJIOJIKYIOUOT'O CEpEAOBUIIA BUKOPUCTOBYIOTh IOBITPS, SIKE€ OXOJODKYIOTH 3a
JOTIOMOTOI0  MApPOKOMIPECIHHUX Ta  MOBITPSIHUX  XOJOJWIBHHUX  MAIIWH.
XonoaunpHe OONATHAHHS KaMmep 3aMOpOKYBaHHS CKIIAAEThC 3 KaMEpHHUX
OXOJIO/DKYIOUUX MIPUCTPOIB: OaTapeil Ta MOBITPOOXOIOKyBadiB. B 3a5mexHOCTI Bijl
oprasizaiiii pyxy HOBITpPs KaME€pu 3aMOPOKYBaHHSI BUKOHYIOTh 3 IPUMYCOBUM Ta
MPUPOIHUM PyXoM MOBITpsi. Kamepu 3 MpUMyCOBUM PyXOM TOBITPSI 0OJIaAHYIOTh
MOBITPOOXOJIO/KYBaYaMH, a 1HKOJIM U OaTapesiMd B CYKYNMHOCTI 3 PI3HUMH
CUCTEMaMHU TMOBITPOPO3NOALTY, a KaMepH 3 MPUPOJHUM PYXOM TOBITPS —
MPUCTIHHUMHU, CTEJIICBUMHU 200 MIKPSITHUMH pajlialliiHUMK OaTapesiMu.

B 3amexHocTi Bil Oprasizaumii TEXHOJOTIYHOTO TMpoOlLECcy KaMepu
3aMOpPOKYBaHHS MOXYTh OyTH KaMepaMu OJTHO- Ta IBOX(a3HOTO 3aMOPOKYBaHHSI.
B xamepax omHOo(ha3HOTO 3aMOPOKYBaHHS 3aMOPOKYIOTh TETUI (TTapHi) HAMIBTYIII
M'saca, a ABO(A3HOrO - HAMIBTYyIl MOMEPEeIHbO OXOJo/keHoro M'sca. llpu
OJIHAKOBOMY KOHCTPYKTHBHOMY pIIIIEHHI KaMmep OJHO- Ta JBO(a3zHOTO
3aMOpO’KYBaHHA M'sica B KaMmepax oOJHO(GA3HOTO 3aMOpPOXKYBaHHS — CIiJ
nepeadavyaTy OUIBITY IJIOITY MOBEPXHI OXOJIOKYHOUUX MPHIIAIIB.

XoJoAUIBH1 amapaTH 3acTOCOBYIOTH JJI 3aMOPOXKYBAHHSA PI3HOMAaHITHHUX

Xap4Y0BUX HpO,Z[YKTiB POCIMHHOIO Ta TBAPUHHOTO IMMOXOIKCHHS HEBEJIMKO1L
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TOBIIMHU, BOHU JalOTh 3MOTY IIBUAKO 3IIMCHIOBATH XOJOIWIBHY OOpOOKY
Oe3nepepBHO B aBTOMATUYHOMY pEXHMI, 3 MIHIMAJbHUMH BTpaTaMH Macu
MIPOTYKTIB.
3aCcTOCOBYIOTH anapaTH pisHOMaHITHUX THITIB, SIKi BIAPI3HIIOTHCS CIIOCOOOM
BIZIBE/ICHHS TEIUIOTU BiJ] MPOAYKTY, CEPEIOBUIIEM, IO CHOpUHMAE IO TEIUIOTY,

TUIIOM TIPUCTPOIO JUIsl TPAHCIIOPTYBAHHSI MPOAYKTIB y MPOIeci OOPOOKH.

5. IIpakTHYHa YaCTHHA
Xonoounvne mexnonoziune 001a0HAHHA 0N KOHMAKMHOZ20
3aMOPOICYBAHHA XAPUOBUX NPOOYKMIE.

[ToBiTpsiHI MOpPO3WJIBHI amapaTd Ha CbOTOJIHI SIBJSIOTHCS HAWOUIBII
MOIIUPEHUMHU. 3aMOPOKYBaHHS MPOAYKTIB B OBITP1 JO3BOJISIE 30€PETTH IX BUCOKI
CMAaKoOBI1 Ta M0>KUBHI BIIACTUBOCTI, & TAKOK FApHUN TOBAPHUI BUTJIISA.

TloBiTps — NpUpOIHE i JOCHTH iHepTHe cepefosmme. Moro MoHa
BUKOPUCTOBYBATH ISl  XOJOJUIBHOI OOPOOKH OyAb-SKHX MPOJIYKTIB Y IIUPOKOMY
IHTEpBaJl 3HAYEHb TEMIepaTyp, MBUAKOCTI pyxXy Ta Tuiy. Lli MO3UTHBHI SKOCTI
NOBITPS  3YMOBJIOIOTH  YHIBEPCAJIBHICTh HOTO 3aCTOCYBaHHA 1 MPOCTOTY
KOHCTPYKIIi MOBITPSIHUX MOPO3UJILHUX arapaTiB. Hejonikamu moBiTps € HU3bKA
3JIATHICTH J10 aKYMYJIIOBaHHS TEIJIOTU Ta CXUJIBHICTH JI0 MOTJIMHAHHS BOJIOTH.

[ToBITpsiIHI MOpPO3WJIBHI amapaTd CKJIaJal0ThCS 3 BAHTAXKHOIO BIACIKY Ta
BIJICIKY TIOBITPOOXOJIO/)KYBauiB. B BaHTaHOMY BIJICIKY 3aCTOCOBYIOTh TYHEJIbHY
CUCTEMY PO3MOJUTY MOBITPA. B BaHTa)XKHOMY BIACIKY 3HAXOJIUTHCA MPOIYKT, IO
3aMOPOXKYETHCS, SIKUI NMEPECyBAETHCS PI3HOMAHITHUMHU TPAHCIIOPTHUMHU 3aCO0aMHU,
B BIJICIKax TMOBITPOOXOJOKYBadiB PO3TAIIOBYIOTh CEKIli, SKI MpPU3HAYCHI IS
OXOJIO/DKEHHS TMOBITPS,, CUCTEMH MOJayl MOBITPS (BEHTWJIATOPHA YCTAHOBKA) Ta
HJO0H JUTs 300py Talol BOU, SIKUI 00ITPIBAETHCSI.

Bun cucremu TpaHCOPTYBaHHS 3aJ€KUTh MEPEAyCiM BiJ I[ITLOBOTO
MpU3HAYCHHS armapara (ACOPTUMEHT XapuOBHUX MPOYKTIB, FKI 3aMOPOKYIOThCS) Ta
HOro MpPOAYKTUBHOCTI. BHUKOPHCTOBYIOTHCSI BI3KM (€TaXKepKH), KOHBEEPHU

OesnepepBHOi 200 MEpiOAMYHOI All, MOTIK MOBITPs (daroigu3amiitnuii map) ado
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KOMOiHaIii UX 3ac001B TPAHCTIOPTYBaHHSI.

Cek1ii TOBITPOOXOJO/KYBaUulB BUKOHYIOTh 3 TJIaJKuX abo pedpucro-
TPpyOHHUX €JIEMEHTIB 31 3MIHHUM KPOKOM OpEOpEHHs, SIKUM 3MEHIIYEThCS MO XOAY
pyxy noBiTps. Lle moB'si3aHo 3 TUM, 110 BOJOTa, KA BUAUISETHCS 3 MPOAYKTY i
Jac XOJOAWJIBHOI OOpPOOKM OCaDKYEThCS Y BHUIVIIAI 1HEHO Ha TOBEpPXHI
MOBITPOOXOJIO/KYBaya, MPUYOMY BIiH BHIIQJa€ HEPIBHOMIPHO, NEpeayciM Ha
NEepIIuX MO XOAy PYyXy psaax TpyO, II0 3MEHIIye IUIONIY >KHBOTO Mepepizy
MOBITPOOXOJIO/KYBaUiB. 3MIHHUI KPOK OpeOpeHHs Mae 3a0e3neunuTu 30epekeHHs
HOMIHAJIBHOI IJIOIL KMUBOT'O MEPEPI3y MOBITPOOXOJIOIKYBAUIB 110 JOBKHHI.

Cuctema mogadi MOBITPSl BKJIIOYAE BEHTWIATOPU (OCHOBI, BIALICHTPOBI) Ta
PO3MOAUIBHUKK TOBITpsl (KaHanu, BinOuBaul). bymoBa cuctemMu 3aleXuTh Bij
aepOJMHAMIYHOTO  OMOPY pyXy TOBITPS Ta B3aEMHOTO  PO3TallyBaHHS
MOBITPOOXOJIO/KYBada M MpoayKTy. [loBITpsSs MOXke HMPKYITIOBATH SIK Y3I0BXK,
Tak 1 Tmomnepek 00'eMy, sSKUMl 3aiiMae MPOIYKT 1 CHCTEMa TPaHCHOPTYBAHHS.
JloB)kMHa [HPKYISAIMIMHOTO KOHTYpY Mae OyTH sSIKOMOTa MEHIIOK IS
MIHIMaII3aIii aepoJUHAMIYHOTO OIOPY Ta 3MIHIOBaHHS WIBUAKOCTI PyXy 1
TeMrepaTypyu MNOBITpsA. YuM MeHII Il 3MiHW, TUM PIBHOMIpHIIIE 31HCHIOETHCA
XOJIOAWJIbHA 00pOoOKa MPOAYKTY 1 TUM MEHIIE MOro BTpaTH Ha BUIIAPOBYBAHHS
BOJIOTH, TOMY 11O 3/IaTHICTh MOBITPS  MOTJIMHATH  BOJOTY  30UIBIIYETHCS 3

MIJBUIICHHSM HOTO TeMIepaTypH.

Bizkosi anaparu.

Bi3koBi anapaTtu OyBaroTh 3 MOJIOBXKHIM a00 3 MOMEPEYHUM PYXOM MOBITPS,
a TaKOX 3 PYYHHUM 1 MEXaHI30BaHHUM TEPEeMIIIEHHSIM Bi3KiB ab0 etaxkepok. Kpim
TOTO, BOHM MOXYThb OyTH mepioguyHoi 1 Oe3nepepBHOi Aii. B amaparax
nepioguyHol i Bi3ka 3 TMPOJYKTOM 3aBaHTAXYIOTbCS 1 BHBAHTAXKYIOTHCS
NepioINYHO, a B arapaTax 0e3mepepBHOi Aii — 0e3mepepBHO.

Cxema NIpUCTPOIO anapamy 3 NOOOBICHIM PYXOM Nogimps TOKa3aHa Ha
puc.l, a. Y BaHTa)XHOMY BiJICIKY 3HAXOASTHCS BI3KH, HA MOJHISIX SKUX PO3MIIICHI

MPOJYKTH, SIK1 MIaI0THCS 3aMOPOKyBaHHI0. HanpaBieHuil pyx mopitps B anapari
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@ — 3 IOAOBXKHIM PyXOM MOBITPS; 6 — 3 3 MONEPEYHUM PYXOM IMOBITPS

1 - BaHTaXXHUH BIJACIK, 2 - €TaKEpKH a00 Bi3KH, 3 - BEHTHIATOP, 4 — XMOHA CTeJs;
S - IOBITPOOXOJIOIKYBaY.

Puc. 1. Cxema npucTpoOIO BI3KOBOI'O MOPO3HIJIBHOTO anapary

[Tpuctpiii amapaTy 3 NMOMEPEYHUM PYXOM TOBITPS MOKa3zaHUW Ha puc. 1,0.
Amapar CKJIaJaeTbcsi 3 OAHOTO a00 MEKITbKOX BaHTAKHHUX BIJCIKIB, B SIKHX
3HAXOMATHCS TMIABICHI eTakepku (abo Bi3kM) 3 TpoaykTamu. [loBiTps, 1110
MO/TA€THCS. BEHTUJISATOPAMH, PYXAEThCS B HAMPSAMKY, MEPICHIUKYIIPHOMY
NOAOBXKHIA oci TyHenmwo. B Takux amaparax Ccekiii MOBITPOOXOJIOKyBayua
YTBOPIOIOTh BAHTAXKHI BIJICIKH.

VY BI3KOBHUX amaparax MIBHAKICTh Pyxy moBiTps piBHa 8—10 wm/c. Ilpm
OJTHAKOBIM IMIBUIKOCTI PyXy HOBITpsA B amapaTax 3 MOAOBXKHIM PyXOM IMOBITPS

BOHO HarpiBaTUMETHCS OLIIbIIE, HIXK B arapaTax 3 MONEPEeYHUM PYyXOM.
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[Tpu Benukiil JOBXXHMHI BAaHT@XXHOTO BIACIKY 1 Maiiil KIIBKOCTI MOBITPSI, LIO
MIBOAUTHCS, HATPIB HOTO y BAHTAXXHOMY BIJICIKY MOe 301nbIryBaTucs 10 6—8° C,
10 BUKJIMKA€E HEPIBHOMIPHICTh 3aMOPOKYBaHHS IIPOIYKTIB B amapari.

B amaparax KOHTaKTHOTO 3aMOpOKYBaHHS Xap4yOBUX IPOJYKTIB
(KOHTaKTHI amapaTv) BiOyBaeTbcsl O€3MocepeHE IHTCHCUBHE BIIBEJICHHS Terlia
BiJl 3aMOPOKYBAHOTO MPOJYKTY JI0 CEPEIOBHINA, K€ BIIBOJUTH TEIIO (PIIKHIA
a30T 1 TOBITPS, KPIOT€HHI PIAMHM, BYTJIEKUCIOTa, (peoH-12, 1m0 NpouiioB
creljiajbHe XIMIYHE OYMILNECHHS, a TaK0X XOJIOJJOHOCIM — BOJHHUM pPO3YHUH
xjopucToro Hatpito). Ilpu Oe3nocepeHbOMY KOHTAKTI XapuyOBOTO MPOAYKTY 3
CEpEeZIOBHILIEM, IO BiIBOAWTH TEIUIO, BOHO MOBHHHE HE BUKIMKATH HEOAKaHOTO
HOTIPIIEHHS SKOCTI 3aMOPOKEHOTO POAYKTY.

[lopiBHSJIBHI MOKa3HWKWA JAalOTh MIJCTaBYy BBa)XaTu, WIO0 BapTICTh
3aMOpPO’KYBaHHSI Xap4yOBHUX IMPOJAYKTIB B KOHTAKTHHX amaparax 3 KpPiOT€HHOIO
PIAMHOIO BUIIIE, HK B MOBITPSHUX 1 MIIUTKOBUX MOPO3UIILHUX amaparax.

3asie’xHO BiJ BHJY CEpEAOBHUINA, K€ BIABOAUTH TEIJIO, SIKE 3aCTOCOBYIOThH
JUISL  XOJIOMWJIbHOT OOpOOKM XapyoBHX TMPOAYKTIB, amapaTd KOHTAKTHOTO
3aMOpPOXXYBaHHS OyBalOThb KpIOT€HHI, BYIJIEKUCIOTHI, (PEOHOBI, a TaKOX
amapaTtiy JUI 3aMOPOKYBaHHS MPOJAYKTIB XO0JI0IOHOCISIMH.

B kpioreHHux amapaTax B SKOCTI CEpEIIOBHINA, SKE BIJABOJIUTH TEILIO,
3BUYAHO 3aCTOCOBYIOTh PIOKHII a30T, a 1HOAl 1 piake mnoBitps. Ilpu
3aMOpPOKYBaHHI B IIMX amaparax MNPOIYKT 3aHYPIOEThCS B PIAKUN a30T abo
3pouryetbesi HUM. [lo il 03HAIl KpUOTEHHI amapaTh MOKHa KJIacU(iKyBaTH Ha
IMepCiiiHI anapaty (3aHYypeHHsI NPOAYKTIB Y BaHHY 3 PIAKUM a30TOM), & TaKOX

Ha amapaTy 3 PO3MIJICHHSM P1IKOTO areHTa y BAHTAXXHOMY BiJICIKY.
Imepciitni anapaTu

L{i amapaTu CKIagarOThCA 3 130Jb0BAHOI BAaHHU, B SKiH 3HAXOJIUTHCS PIIKUN
a30T, 1 KOHBeepa JJIs MIEPEMIIIICHHS 3aMOPOKYBAaHOTO MPOIYKTY B arapari.
[lepeBaru imMepciiHUX amapaTiB — BHCOKA 1HTEHCHBHICTh 3aMOPOKYBaHHS,

KOMIAKTHICTb 1 TPOCTOTA OyI0BH.
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[Tpu 3aHypeHHI TEMmjIoro MpOAYKTY y BaHHY 3 PIAKHUM a30TOM B HBOMY
YHACJIJIOK BHCOKOi IIBUIKOCTI 3aMOpOKYBaHHA 1 BEJIMKOi HEPIBHOMIPHOCTI
TeMrepaTyp 3a 00'eMOM BHHUKAIOTh 3HA4YH1 BHYTPIIIHI HAMPYTH, K1 MOPYIIYIOTh
CTPYKTYpY NPOAYKTY, BHUKIMKAIOUM HOTO PO3TPICKyBaHHS 1 po3miapyBaHHsi. B
TaKMX araparax MUTOMa BUTpaTa PIIKOro a3oTy jJocArae 2 Kr i Ouibin Ha 1 Kr
3aMOPOKEHOr0 MPOAYKTY. 3pOCTaHHS MUTOMOI BUTPATH a30Ty MPHU3BOAUTH [0
301IBIIEHHS BapTOCTI 3aMOPOXKYBAaHHS MTPOAYKTY. B 1ux amapatax BaxKo
peryJioBaTd TEMIEPATypy 3aMOpPOXKYBaHOTO NPOAYKTY, SIKMM 3BHYAHHO Mae
HEOJHAKOB1 T€OMETPUYHI pO3MIpH 1 hopMmy.

Anapam 0na 3aMpoIHCYBAHHA PO3PACOBAHUX XAPHUOBUX NPOOYKMIE 13
3aHYPEHHAM iX y BaHHY 3 PIAKUM a30TOM (pHUC. 2) CKIAJA€THCS 3 BAHTAXKHOTO
KOHBEEpAa, BaHHM 3  PIOKMM  a30TOM,  BUTSDKHUX  TpyOOIIpOBOIIB,
3aBaHTAXyBAJIBHOTO 1 PO3BAHTaXyBaJbHOTO CTOJIIB, 130JIbOBAHOTO KOHTYpY,

BUKOHAHOTO 3 HEIP>KaBIIOUOi CTalll 1 MaTepially TeTI0130s11].

1 — mynbT KepyBaHHS; 2 — BAHTAKHUN KOHBEEP; 3 — BaHHA 3 PIAKUM a30TOM;
4 — 130JIbOBaHUU KOHTYp; 5 — JiHIS YMaKOBKH 3aMOpPOXEHUX MPOAYKTIB, 6 —
PO3BaHTAXyBaJbHUM CTII; 7, 8 — BUTSKHI TpyOOmpoBOaU, 9 — npuiManbHUN
koJiekTop; 10 — acyBanbHuit aBTOMAT, 11 — 3aBaHTaXyBaJbHUM CTiJ.

Puc. 2. ImepciitHuii anapat 1y 3aMOpOXKyBaHHSI Po3()acoBaHUX XapUOBUX

MPOJIYKTIB.



[MpoaykT  micns ¢dacyBanbHOTO aBTOMAaTa HaJIXOJUTh Ha
3aBAaHTAXKYBAJIBHUN CTUI, SKUWA Tlepeaec MOro Ha BaHTaXKHUM KOHBEED.
3HAaXOIAYUCh HA BAHTAXKHOMY KOHBEEPI, MPOIYKT 3aHYPIOETHCS Y BAaHHY 3 P1AKUM
a30TOM 1 IIBUJKO 3aMOpOXKYeTbes. IIOTIM IpOAYyKT 3 BaHTa)XKHOTO KOHBEe€pa
HepeaeThCs Ha PO3BAHTAXKYBAJIbHUMN CT1JI, @ 3 HBOT'O Ha JIIHIIO YIIaKOBKHU.

[NazononiOHMi a30T, MO YTBOPUBCS TpPU KUIIHHI PIAWHM y BaHHI, 3
BAHTAXXHOTO BIJCIKY amapaTy BHAAQIS€TbC 3a JOMOMOIOI0  BUTSDKHUX
TpyOonpoBoaiB PiBeHb pIAKOro a3oTy y BaHHI aBTOMATHUYHO HIiATPUMYETHCS
peryiasTopoM. Y BaHHY a30T HaJIXOAUTh 3 0Oaka 3 pIIKUM a30ToM. Amapar
KOMIIAaKTHUM,  1HTEHCHBHHUM, MajoeHeproeMHuid. Ilpomecu  posdacoBku,
3aMOpPOXKYBAaHHS 1 YIIAKOBKM 3aMOPOKEHOr0 MPOJYKTY arnapary aBTOMaTU30BaHI 1
MEXaH130BaHI.

Henoniku anapara — 3HayHa BUTpaTa a3oTy, PO3TPICKYBaHHS 1 Aedopmarrist
IPOJAYKTY, TMIJBUIIEHI TEIMIONPUTOKM Y BAaHTAXHUM BIACIK 4Yepe3 BIKHO

3aBaHTAKCHHS MPOJYKTY B amapar 1 BUBAHTAXKEHHS 3aMOPOKEHOTO MPOIYKTY

3 amapary.
TexHiuHa XapaKTepUCTHKA
[IpoayKTUBHICTB, KI/TOA 100
€MHICTB, KT 6-10

Temneparypa, °C

CepeOBUIIA, SIKE BIIBOIUTH TEILIO -196
3aMOPOXKEHOT0 MPOIYKTY -20
TpuBamicTh 3aMOPOKYBaHHS, XB 4-10

["aGapuTHi po3mipu, MM

IOB)KMHA 5400
HIMPUHA 1800
BHCOTA 2300

Maca, kr 1300



Xon00unvne mexnonoziune 001a0HAHHA 0151 0€3KOHMAKMHO20
3AMOPOHCYBAHHA XAPUOBUX NPOOYKMIE.

Amnapatu 0E€3KOHTAKTHOTO 3aMOpPOKYBaHHS npuU3HaYEeH1 TUTSI
3aMOPOKYBaHHS OJIOYHMX Ta APIOHOMTYYHUX MPOAYKTIB SIK YIIAKOBAaHUX B Tapy,
TaK i He yIaKOBAaHUX.

Taki amapaTu KOMITaKTHI, IHTCHCUBHI Ta MalOTh OUIBII TapHi B MOPIBHSHI 3
MOBITPSHUMHU MOPO3WJIBHUMH ariapaTaMy MOPIBHAIbHI TOKa3HUKH.

Jlo amapatriB 3 O€3KOHTAaKTHUM 3aMOPOKYBAaHHSAM BIJHOCSTH TUIMTKOBI
MOPO3WJIbHI amapaTH Ta amapaTh sl 3aMOpPOKYBaHHS YIaKOBAaHUX MPOIYKTIB
PIIKHMU XOJIOJ0OHOCISIMHU.

[I1uTKOBI  MOpPO3WJIBHI — amapaTv MOpU3HAYEHI I 3aMOPOXKYBaHHS
pPI3HOMaHITHMX XapyoOBHX MPOAYKTIB B OJloKax: M'sca, CyONpOIYKTIB,
MIPOMHUCIIOBOT pubM, pubHOro (e ta ¢apiry, TBopory B Ojokax Ta OpUKeTax
npiOHOT po3(hacoBKU, OBOYEBUX Ta (DPYKTOBUX IMIOPE.

[TpoxgykTn, siki 3aMOpOXKEHI B TUIMTKOBUX MOPO3UJIBHUX amaparax, MaroTh
npaBuibHy ¢GoOpMy Ta JIeTKO YHaKoBYIOThcs. [Ipu TpaHcmopTyBaHHI Ta
NOJANIbIIOMY 30€piraHHi TakWX MPOAYKTIB €()EKTUBHO BHUKOPHCTOBYETHCSA
BaHTa)KHA MICTKICTh TPAaHCIIOPTHUX 3acO0IB Ta Kamep 30epiraHHs CTaIllOHAPHUX
XOJIOAWILHUKIB.

B miMTKOBUMX MOpO3WIBHHUX amaparax ymnakoBaHWW a00 HE YNakoBaHUU
MPOJYKT 3aMOPOKYETHCS, 3HAXOJITUYUCh B KOHTAKTI 3 PYXOMHUMH MOPO3UILHUMHU
mTamu abo 3 6apabanamu, siKki 00€pTarOThCS.

Mopo3uiibHI TUIMTH TEPEMINIYIOThCS Ti1APABIIYHUM a00 eJNEeKTPUYHUM
MPUBOJIOM, a TaKOX €Heprielo piauHu, miabHO (mig TteckoMm 10...100 klla)
NPUTHUCKAIOTBCS 10 TMPOAYKTY, M0 3abe3meuye (OPMOBKY Ta MiANPECOBKY
MPOJYKTY, HOTO TapHUI TETUIOBUN KOHTAKT 3 IUIOMICI0O TMOBEPXHI  MOPO3HIBHHUX
wmrt. [lnutn ta GapabaHum amapata OXOJOKYIOTHCS KHUIUITYUM XOJIOIMIBHUM
areHToM (BUIIapHAa cHUCTeMa) abo0 XOJIOJIOHOCIEM, SIKUH OXOJIOKYIOTh B
BUMAPHUKY. Y BHUIAPHY CHUCTEMY IUIMTKOBOIO MOPO3WJIBHOTO  amapary

XOJIOAWIBHUN areHT MOKE TIOJIaBaTUCS IIiJI PI3HHUIEID THUCKIB KOHJACHCAIlll Ta
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KUIIHHA 200 HUPKYISALIHHUMU HACOCAMHU.

Amnapatu MOXyTb OOCITYroBYBAaTHUCA 1HIAMBIAYaTbHUMH a00 HEHTPaIbHUMHU
XOJIOAWIBHUMHA  YCTaHOBKaMH.  BiJACYTHICTH  NPOMDKHOTO  TOBITPSHOTO
CepeIOBHIIA B IIUTKOBUX MOPO3HIBHUX amapaTax 03BOJISE€ 3MEHIIUTH Mepenas
TeMmrneparyp Ta IHTCHCHU(IKyBaTHU  TEIJIOOOMIH MDK  HPOIYKTOM, IO
OXOJIOJDKYETBCS, Ta XOJIOAWJIBHHUM areHToM (XOJIOJOHOCIEM), a  TaKOoX
BIJIMOBUTHUCH IIiJl TPOMIZIKHMX Ta METAIOEMHUX IOBITPOOXOJIOIKYBaUiB Ta
CHEPrOEMHUX BEHTWISATOPIB. TOMY IUIMTKOBI MOPO3WJIbHI amapaTtd IHTEHCHUBHI,
KOMITaKTHI Ta €KOHOMIYHI. B TIOpIBHSHHI 3 TOBITPSIHUMH MOPO3WJIbHUMU
amapaTaMy 3HIMAHHS 3aMOPOXKEHOTO TIPOAYKTY 3 1 M” IO 1Oy, SIKY 3aiiMaroTh
TUTUTKOBI MOPO3WIbHI anapatu, npuoim3Ho B 1,5-2 pa3u Ouiblie, a eHeproBUTPATH
Ta Maca 1ux anapariB Ha 30...40% MeHIa.

B 3anexxHOCTI Bij] po3TallyBaHHS MOPO3UIBHUX TUIUT Ta IXHBOI KOHCTPYKIIIT
anmapard OyBalOThb T'OPU3OHTAJIBHO-TUIMTKOBI (amapaTd 3 TOPU3OHTAIBHUM
pPO3TallyBaHHSIM IUIMT), BEPTUKAJbHO-IUIUTKOBI (amapaTd 3 BEPTUKAJIBbHUM
pO3TaIIyBaHHM ILIUT), POTOPHI (amapaty 3 pajialbHUM PO3TalTyBaHHSIM IUIUT), a

TaKoX anapar 0apabaHHOTO THUITY.

I'opu30HTANBHO-TIUINTKOBI anapaTu 3aCTOCOBYIOTh JJIsl 3aMOPOKYBaHHS
¢ine. B Takmx amapatax TMNpPOAYKT, IO 3HAXOAUTHCS MK I[UIUTaMH,
3aMOPOXKY€ETbCA B JIUCTaX. BUbIIICTh TOPU3OHTATBHO-TUTUTKOBUX MOPO3UIIBHUX
amapariB  — TOPUCTPOI MEpIOJUYHOI JAli 3 PYYHUM 1 MEXaHI30BAHUM
3aBAHTAKCHHSIM 1 BHBAHTAXXEHHSIM NPOAYKTY. Jleski amapaTyi BUKOHYIOTHCS 3
NEPIOUIHUM TIEPEMINIEHHSIM OJ0K-(OpM 3 MPOAYKTOM MO MOPO3WIHHHUX ILITUTAX.
["OpU30HTAIBHO-TNIMTKOBI MOPO3UJIbHI allapaT BUITYCKAIOTHCS 3 UACIOM TUIHUT BiJl
6 1o 21 miIr.

['OpH30HTANBHO-TUTMTKOBI ~ MOpPO3WJIBHI ~ amapaTd  CKJIQJaloThes 3
130JIbOBAaHOTO KOHTYpY (madu) 3 nBepusmu, pamu (Kapkaca), MOPO3UJIBHUX
NJUT, TIAPAaBIIYHOTO ab0 MEXaHIYHOrO TMPHUBOAY, MPHUIHAYEHOTO I

nepeMilieHHs] MOPO3UIbHUX IUIMT. [IpuBOA MOKe po3MillyBaTUCS Y BEpXHIH
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ab0 B HIKHIA 4YacTHHI amapaTy. B neskux amapaTax TiApaBIiYHUNA NPUBOA
(TizpaBiiyHI HHITHAPH) PO3MILIYIOTH 300Ky (TIOPSIA 3 MOPO3HIBHUMHU TIITUTAMH),
0 J03BOJISIE BUKOHYBAaTH arapar KOMIIAKTHUM. THCK MiANpecyBaHHS Ha
MPOAYKT MiATPUMYETHCS TIOCTIHHUM 3a JOTIOMOTOI0 CIEIIaIbHOTO KJlamaHa, SKAH
aBTOMATUYHO TMEPenycKae Macio 3 TiApaBIIYHUX HIIHAPIB B MICTKICTh. Takuii
KJIallaH He JIOMyCcKae 301IbIICHHS TUCKY Ha MPOJYKT MPHU 3pOCTaHHI ioro 00'eMy B
MIPOIIECi 3aMOPOKYBAHHS.

['OpU30HTaNBHO-IUIMTKOBUM  amapaT 3 pyYHUM  3aBaHTAKEHHAM 1
BUBAaHTOKEHHIM Tpoaykty (puc. 3) CKIamaeTbes 3 130J0BAHOTO KOHTYPY,
MOPO3HWJIBHUX IUIUT, 3HIMHUX IIXTIB, JBOIIAPOBOI IITOPH, TAPABIIYHUX LIMIIHAPIB,
OpU3HAYEHUX JUJIS IEPEMILICHHS! MOPO3UIbHUX IUIUT, 1 BEPTUKAIBHUX KOJIEKTOPIB,
AK1 TOTPIOH1 JJIsI TOAAayl PIAKOTO XOJOJWJIBHOTO areHTa B MJIMTH 1 BiJBEICHHS

MapoOpIAMHHOT CYMIIIl 3 HUX.

1 — 13omp0OBaHUN  KOHTYD; 2 —3HIMHI ImWTH, 3 — JABOIIApoBa ITOopa; 4 —
MOPO3HJIbHA TTUTA.
Puc. 3. 'oprM30HTaIBLHO-TUIMTKOBHH amapar 3 Py9HUM 3aBaHTKCHHAIM 1

BUBAHTAXCHHSAM IIPOAYKTY.



12

B amapari posmimeno 14 mopo3wibHHX MIKAT (po3Mmipom 1715%x875 mm),
BiJICTaHb MK SKUMHU MOXxe MiHsaTHCS Bixg 60 1o 100 MM V BHYTpIimIHIX KaHamIax
MOPO3WIBHUX TUIAT IUPKYJIIOE€ XOJOAWIBHUM areHT, SKUH M1JBOAUTHCS 0 TUIHT 1
BIIBOJUTHCS BiJl BEPTHUKAIBHUX KOJEKTOPIB 3a JOMOMOTOK CHUIbGOHHUX
MeTajJopykaBiB. Jl0o momar04oro  BEPTUKAIBHOIO  KOJEKTOpa  amaparty
XOJIOWJIBHUM areHT MPSMY€ 3 pecuBepa HUPKYISLIMHIM HaCOCOM.

3HIMHI IIUTH NOpPU3HAYEH1 /ISl OTISAYy 1 PEMOHTY OKPEMHX BY3IIB
anapaty (Cwib(OHHUX METAIOPYKaBiB, OOMEXyBaJdbHUX OOJTIB, 1O (IKCYIOTh
BIJICTaHb M1>K MOPO3WJIbHUMHU TUIUTAMH, 1 1H.).

[301p0BaHMN KOHTYpP 3aKpUTHUH JBOIIAPOBOIO IITOPOKO, OAWH Kpau SKOI
KOPCTKO MPHUKPIMICHUH 10 amapary, a IHIIMHA — CIOJdy4dyeHud 3 OapadaHOM
pPYYHOTO NPHUBOJAY MiAMOMY IITOpH. MiX mapaMH IUTOPHU BIJBHO YKIJIAJAEHUU
HATSHKHUW TOPOKHUCTUM Bajl, 10 3a0e3neuye piBHOMIPHE HATATHEHHS IITOPH 1
MOCTIMHUM MOBITPSHUM 3a30p MIXK ii IIapaMH.

[TopmHi TigpaBAIYHUX LWIIHAPIB, MOB'S3aHI 3 TPABEPCOIO, MEPENAIOTh
3YCUJUIS MOPO3WJIBHHM ITUTAM 4Yepe3 3aBaHTAXKYBAIbHY paMmy 3 CPEepuIHUM
HIapHipoMm.

[IponykT, mo migiairae 3aMOpPOXKYBaHHIO, YKJIQJA€ThCS Ha JIUCTU, SKI
BPYUYHY BCTaHOBJIIOIOTh Ha MOPO3WIBHI TUIMTH amapaty. llicis 3amopokyBaHHS
IPOAYKTY JUCTU BPYUYHY BUTATYIOTHCS 3 amapary, o0 BUIATUTH 3aMOPOXKEH1
OJIOKH.

[lepeBaramu  amapaTy € HOro KOMIAKTHICTb, IHTEHCUBHICTh MPOLIECY
3aMOPOKYBaHHS, PIBHOMIPHE MiANPECyBaHHS OJIOKIB 3 MPOIYKTOM, a HEJOJIIKOM —
HEOOXITHICTh 3aCTOCYBAaHHS pPY4YHOI TIpalli MpW 3aBaHTaXEHHI amapary 1
BUBAHTAXXCHHI JIUCTIB 3 TPOJTYKTOM.

TexHiuHa XapaKTepUCTHKA

[TpoaykTUBHICTB, T/100Y 6
€MHICTB, KT 780
TemnepaTypa KumiHHSA X0J070areHTy, °C —40

KinneBa Temmnepatypa B 11eHTpi 610Ky, °C —23
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TpuBanicTs 3aMOpPOXKyBaHHS, XB 150

["aGaputHi po3mipu, MM

JTOBKWHA 1390
HIMpUHA 2545
BHCOTA 2204
Maca, xr 4673

B amaparax aasi  3aMOpPOXXYBaHHsI NMPOAYKTIB  piakumMu
XOJIOIOHOCISIMM  TEIUIO BiJl 3aMOpPOXKYBAaHOrO TPOAYKTY JO PIIKOTO
XOJOJOHOCIA IepefaeTbess abo Yepe3 MeTajeBy CTpIuKy KOHBeepa, UIO
pyxaeTbcsi, ab0 uepe3 TepMETHYHY BOJOTOHENPOHHKHY YMAKOBKY, LIIJIBHO
obnararouy (6e3 moBiTpsiHUX TpoliapkiB) npoaykT. [[o0 ymakoBka mIJIBHO
npujsirajga 10 TpoayKTy, 3 Hel BIAAaNsS€ThCs OBITPAI.

Anaparu 0€3KOHTAKTHOTO 3aMOPOKYBaHHS OyBalOTh TUISt
3aMOpOKYBaHHS yMaKOBAHUX MPOIYKTIB B PIAKOMY XOJOJOHOCIT; MPOIYKTIB Ha
CTaJIeBiM CTpIUIll, 3pOIIYBaHIA PIIKUM XOJIOJOHOCIEM; TPOAYKTIB B METAJICBUX

dbopmax, 3aHYpIOBaHUX B PIJIKUIA XOJIOIOHOCIH.

Anapar 1Jis 3aMOPOKYBAHHSI YIAKOBAHUX NMPOAYKTIB

B PiAKOMY X0JI00HOCII

Amapar s 3aMOpPOKYBaHHS ~ yIMaKOBaHUX  MPOAYKTIB  PIIKUM
XO0JIOJIOHOCIEM, IO BUKOPHUCTOBYETHCS JJIs1 XOJIOAUIBbHOT OOPOOKH TYIIIOK MTaxa
(puc. 4), ckimagaeTbcs 13 3aBaHTAXYBAJIBHOTO 1  PO3BAHTAXKYBAJIBHOTO
TIApaBIIYHUX 3aTBOPIB, BUIITOBXYBAYiB, TPAHCIOPTEPHOI CTPIYKUA 3 KIITHMH,
OXO0JIOJKYIOUOT BaHHH, PO3BAHTAXKYBAJIBHOTO TPaHCIOpPTEpa 3 BEHTUIISATOPAMH,
MUPKYJISAIIMHNX HACOCIB, BUMIAPHUKIB, PO3MOAUIBHUX KOJIEKTOPIB, TephOpOBaAHUX
M1JIJTOHIB, 130JIbOBAHOTO KOHTYDY.

Tymku  nraxa, IO  OJISTalOTh  3aMOPOKYBAaHHIO,  MNPSIMYIOTH  JI0

3aBaHTAKyBAJIHHOTO T1IPABIIYHOTO 3aTBOpPA, JI€ 3a JOIMOMOTOI0 HAcOCa MOCTIMHO
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HIATPUMYETHCS PIBEHb XOJIOJOHOCIS 3 THM, 00 MOBITPSL HE MOTJIO MPOHUKHYTH
Bcepeauny amaparty. [licas Toro, K TYIIKU NTaxa MOTPAIUISTh B JIiBY YaCTUHY
3aBaHTAXXyBaJILHOTO 3aTBOPA, CIPAIbOBY€E BUIITOBXYBAY, SIKUH 3aHYPIOE TYIIKU
B XOJIOJIOHOCIH, a MOTIM MOJa€ X B MOPOXKHIO KJIITh TPAHCIOPTEPHOI CTPIUKH,
Mo 3aiiMae BUXIAHY TO3WIII0 Ui 3aBaHTaxeHHsA. KiiTe yTBOpeHa

crieliaTbHUMH TIEPEropoAKaMHu, iK1 MePEeMIllyIOTh TYIIKH.

i
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1 — oxomomkywoua BaHHa; 2 — HAcOoC Ui MIATPUMKH PIBHS B
3aBaHTAXXYBAJILHOMY  TiJ[paBIIYHOMY 3aTBOpi; 3 — PO3BaHTAXyBATbHUI

ripaBIiyHUN 3aTBOp, 4 — BUINTOBXYBad, 5 — TpaHCIOPTEP JUIs MOJayi TYyIIOK
nraxa J0 3aBaHTaXyBaJbHOI'O TiIPaBIIYHOIO 3aTBOpa, 6 — 3aBaHTAXYyBaJIbHUMN
riipaBiiyHUM 3aTBOp, / — BUIITOBXYBay, 8 — neppopoBanuii maaoH, 9 — ginbTpu,
10 — posnoainbuuii kosektop 11 — TpancmopTepHa cTpiuka 3 KIITbMH, 12 —
BOJO3JIMBHUM OTBIp, 13 — nupkymsiiHi Hacocu, 14 — 1301p0BaHUN KOHTYD, 15 —
BunapHuk, 16 — Oak BumapHuka, 17 — po3BaHTaAXYBAJIbHUN TpaHCHOpPTEP 3
BEHTUJIITOPAMHU.
Puc. 4. Anapar anst 3aMOpO>KyBaHHSI yIIaKOBaHUX MPOJIYKTIB B PIAKOMY

XO0JIOZOHOCIT



15

[Tpoxoasun mo BepXHIN AUISHII TPAHCIOPTEPHOI CTPIYKM, TYIIKH MTaxa
PSICHO 3pOIIYIOTHCSA XOJIOJOHOCIEM, a TOTIM MOCTYMalTh B OXOJIOKYIOUY
BaHHY 3 X0J0J0HOCieEM. KOnu TyHIKU AOCATHYTH KiHISI OXOJOXKYIOUOi BaHHHU,
BOHU TPSIMYIOTh B PO3BAHTAXYBAIBHUHN TiNPaBIIYHUA 3aTBOP, 3 SIKOTO IX
BUJIaJIsi€ BUIITOBXYBAaY.

[Ticas BUXOAY 3aMOpOXKEHOTO MPOJYKTY 3 amapaTy BIH NOTpaIlisie Ha
PO3BAaHTAKYBAILHUMA TPAHCIIOPTEP, MO OOMYyBA€THCA BEHTUIATOpOM Kpari
XOJIOZAOHOCISI, 1[0 3aJUIIWJINCS Ha TIUIONI TOBEPXHI 3aMOPOXKEHUX TYIIOK,
3yBalOThCSI MOBITPSIHUM CTPYMEHEM 1 30UpalOThCsl B CHELiadbHUN HiAI0H. 3
NIJJOHY XOJOJOHOCIM TMpsMy€ B 3aBAHTAXKYBAJIBHUU 3aTBOp. 3aMOPOXKEHI
TYIIKW TOTPAIUISIOTH MiJ BOASHUM Ty, TiJACYIIYIOTHCS IPYTUM BEHTHIISITOPOM.

3a  JOMOMOrOK  JIBOX  LMPKYJAIIMHUX  HACOCIB  XOJIOJOHOCIH
3aCMOKTY€ThCSI 3 BUIAPHUKIB 1 MOCTYIMA€ B PO3MOJUIBbHI KOJIEKTOPH, a MOTIM B
nepdopoBaHi  3pOITyBajbHI  MJIOHH. XOJOJOHOCIM, CTIKAalOYM TOHKHMH
CTPYMCHSIMH Ha TYIIKH TNTaxa, MNPSAMYE€ B OXOJO/KYHOUYy BaHHY 1 depes
BOJIO3JIMBHI OTBOPU 3HOB TMOTpAIUIAE€ y BUIMAPHUK. B amapaTi 311HCHIOETHCS
MPOTUTEUIMHUI PyX XOJIOJIOHOCIS MO BIJHOIICHHIO JI0 PyXy TYIIOK ITaxa, II0
MOKpAIIy€e TeTIO00MIH TIPU 3aMOPOKYBaHHI.

besnepednoro rmepeBaror amapary € BHKOPHUCTAHHS HIDKHBOT T1UIKH
TPAHCIIOPTEPHOI CTPIYKU, Y 3B'S3KY 3 UMM HOro MPOAYKTHUBHICTH 30UIBIIYETHCS
KoHcTpykilis amapaTy M03BOJISi€E YHUKHYTH JCKOHIIGHTpAIlii XOJIOJOHOCIS.
Amnapar HaailiHO 3axUIIEHWM BiJi TPOHUKHEHHS BOJIOTOro mMmoBiTps. KoHTakT 3
NOBITPSM MalOTh TIIbKM BUIITOBXYBayl 1 JIiBI CTOPOHM TiAPABIIYHUX 3aTBOPIB.
Temmepatrypa XOJIOJOHOCIS 3aBaHTAXKYBAJIHHOTO TIAPaBIIYHOTO 3aTBopa —
MO3UTHBHA, OCKUIBKM dYepe3 HBOTO TMPOXOJATh B amapaT TYIIKH TTaxH,
temriepatypa skux 4—6° C. Omxke, KOHICHCAIlS BOJOTH 1 1i HAJAXOKEHHS B
XO0JIOOHOCIM — He3HauHi KonpeHcaiisi mapu, IO 3HaXOAWTHCA B MOBITPI,
MOXXJIMBAa TUIBKM B TIM YacTHHI TIPaBIIYHOTO 3aTBOpA, SKA CTHUKAETHCS 13
30BHIINIHIM TOBITpsiM. 101112 TOBEpXHI KOHTAKTY X0JIOJOHOCIS He mepeBumye 0,5

2 . .
M, a pa3oM 3 IIOBCPXHCIO BUIITOBXYBayda 1 IIOBEPXHCIO KPaIriCjib X0JIO0JOHOCIS BOHA
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cki1amae He Oumbiie 1,5 M2, 0 TPAKTUYHO HE BIUIMBAE HA JICKOHIICHTPAIIIFO
OCHOBHOI MacH XOJOJOHOCISI, SKUWA IHUPKYJIIO€ B amapari. Tomy BIACYTHS
HEOOXIIHICTh BCTAHOBIIIOBATH PEKOHLEHTPATOP XOJOJOHOCISA, W0 3HAYHO
3MICMIIEBITIIOE SKCIUTyaTalliio armapary. BrpaTtu Xo0oqoHOCis B armapari MiHIMallbHI,
OCKIJIbKU XOJIOJIOHOCIH, 1110 3/1yBa€ThCA 3 TYIIOK, IOBEPTAETHCS Y BUMIAPHUKHU.

YHacaioK TOro, IO OXOJIO/DKYIOUl CEKIlli BUIIAPHUKIB PpO3TalllOBaH1
Oe3mocepelHbO B amapaTi, BIJICYTHI JOJATKOBI HUPKYJsMiAHI Hacocu [Ipote
3aCTOCYBaHHSI SIK CEpEJOBHUINlA, AK€ BIJBOJUTH TEIJIO, PIAKOTO XOJIOJOHOCIS
BUKJIMKAE KOPO3il0 €JIEMEHTIB anapary TexHiuHa XapaKTepUCTUKa amapaTy AJis

3aMOpPOXKYBaHHS YNaKOBAHMX MPOAYKTIB B PIAKOMY XOJOJOHOCIi IpHUBEIEHA

HUXKYE.
TexHiuHa XapaKTepUCTHKA
[TpoTyKTUBHICTB, KI/TOJ 1000
€MHICTB, KT 700

Temneparypa, °C

CEPEIOBUIIA, SIKE BIIBOJUTH TEILIO -30
3aMOPOKEHOT0 MPOYKTY -18
TpuBamicTh 3aMOPOKYBaHHS, XB 40-50

["aGapuTH1 po3mipu, MM

IOB)KMHA 8500
HIMPUHA 3200
BHCOTA 2600
Maca, kr 4800

6. KouTposibHi nuTaHHsA
1) Termnodi3uyHa CyTHICTH Ta OCOOJMBOCTI MPOLECY 3aMOPOKYBAHHS
Xap4YOBUX MPOIYKTIB;
2) BrumB MIBHIKOCTI 3aMOpOXKYBAaHHS HA KPHCTANI3allil0 BOJIOTU Y

MIPOTYKTI;
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3) CyuacHni 3ac00M KOHTaKTHOTO 3aMOPOKYBaHHS XapyOBHX MPOYKTiB;

4) OcobmmBoCTi oOpraHizamii Ta MPOBEACHHS IMPOIECY KOHTAKTHOTO
3aMOpO>KYBaHHS XapuOBUX HMPOIYKTIB:

5) XonoaunpHe, TEXHOJOTIYHE OOJaTHAHHS KaMep 3aMOpPOKyBaHHS
M'sca;

6) IToBiTpsiHI MOPO3UJILHI arapaTH;

7) CyuacHi 3aco0u OE3KOHTAKTHOTO 3aMOPOKYBaHHS  XapyOBHX
MPOJIYKTIB;

8) OcobmumBocTi opranizalii Ta MPOBEACHHS IMPOIECY OE3KOHTAKTHOTO
3aMOpOKYBAaHHS XapUYOBUX MPOIYKTIB;

9) AmapaTi 6€3KOHTAKTHOTO 3aMOPOXKYBaHHSI.
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