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Tennosa o6pobka monoka

IIpakTuyna podora
Tema: O01aHAHHSA NJIA TENJIOBOI 00POOKH MOJIOKA i MOJIOYHUX MPOAYKTIB.

MeTta: BuBuntu 6yaoBy i npuHUMN po60TH nacTtepmu3saninHoOl yCTaHOBKU

Tpyb4yaTtoro ™Y, nnacTtuHyartol
nacTtepu3auinHO-0XoNnoaXKyBasibHOI YCTaHOBKM,
aBTOMaTU30BaHOI nnacTUHYaTol nactepusauinHo-

OXONOoAXyBasfibHOI YCTAaHOBKM ANsl  BUCOKOTeMMepaTypHOI
nacrepusauii MOnoka.

Xix poooru:

1. TeopernyHi BiIOMOCTI.

2. Hakpecnutu ecki3u macTepu3aliiiHol yCTaHOBKH TpyO4aToro THITLY,
IUIACTUHYATOI NMacTePU3aIiITHO-0X0JIOKYBAJIbHOT YCTAHOBKH Ta
aBTOMATH30BaHOI IJIACTHHYATO1 acTepU3alliiHO-0X0I0MKYBaIbHOT
YCTaHOBKH JIJIs BUCOKOTEMIIEPATypPHOI MacTepusaliii MoJoKa.

3. Omnwucaru OyioBYy 1 IPUHIUIT pOOOTH MAacTepU3aIIMHOI YCTAHOBKU
TpyOUaTOro TUITY, MJIACTUHYATOT MacTepHU3aL1HO-0XO0JIOIKYBaIbHOI
YCTAaHOBKHU Ta aBTOMATU30BaHO1 IUIACTUHYATOI MacTePU3aLIIHO-
OXOJIOZXKYBaJIbHOT YCTAHOBKH JJI1 BUCOKOTEMIIEPATYPHOI 00POOKH MOJIOKA.

4. BUCHOBKH.

Teopernuni BizomocTi.

IHacmepu3auyinina ycmanoska mpyouamozo muny (puc. 6).
[Ipy3HaueHa I IMIBUIKOI MAcTEpHU3aIlii MOJIOKA B IOTOIIl HAa MOJOYHHUX, CHPO- 1
Maclio3aBo/laX, a TaKoK Ha MOJIOYHOKOHCEPBHMX 3aBojax. L{0o ycTaHOBKy
JOLUITPHO BHUKOPHCTOBYBAaTH JJIsi MAcTepu3allii MOJIOKa TMpPH BHPOOHHUIITBI
MPSHKEHOTO MOJIOKA, PSKAHKH, a TAKOXK BEPILIKIB IPH BUPOOHUIUTBI Macjaa METOAOM
MIEPETBOPEHHS BUCOKOKHPHUX BEPIIIKIB.

B cknmaxg ycTaHOBKM BXONATH JBa BIJUEHTPOBUX HACOCH JUISI MOJIOKA,
TpyOJYaTuii amapar, 3BOPOTHIM KJamaH, KOHJCHCATOBIABITHUKK 1 TpUIAAA IS
KOHTPOJIO 1 PpETyTioBaHHS TPOIeCy TMacTepu3ailii, 3MOHTOBaHI Ha MYJbTI
yIpaBJIiHHS.



Puc. 6. YcranoBka Tpy0oUaToro Tuiy:

1 — Hacoc 01151 MosioKa; 2 — KOHOeHcamogiO8iOHUK; 3 — 360POMHIU KnanaH; 4 —
peayrnsmop nodadi napu; 5 — maHomemp; 6 — 3arnobiKHUlU KnanaH;, 7 —
nampybok euxody nacmepu3o8aHO20 MOJIOKa; 8 — Myrbm yrpaesiHHS; 9 —
Opyeaa cekuis mernnoobmiHHuUKa; 10 — nepwa ceKkyis mennoobmiHHUKa;, 11
— pama

TpyOuaruii amapar CKJIaJaeThCcs 3 JABOX IUIIHAPIB, PO3MIMIEHUX OJWH ITiJT
IHITAM 1 3aKpiIyIeHUX Ha TpyOuariit pami 11. HwkHIA muumHAp Mpu3HAYCHUN 1715
MOTEePETHHOTO MIITPIBy MOJIOKA. B BEepXHbOMY HMIIIHIAPI BOHO HArpiBa€ThCs 0
TeMIlepaTypu nactepusailii. B Topii muniHapiB npuBapeHi TpyOHI PElIiTKU, B SKI
BBAJIbIIbOBAaHI TpyOu 13 30BHImMHIM giametrpoM 30 wmm. TpyOHi pemriTku
BUTOTOBJICHI 3 HEP)KaBIIOYOi CTadl 1 MaroTh BU(]pe30BaHI KOPOTKI KaHAIH, SIKI
3’€HYIOTh TOCTIZIOBHO KiHII TpyO, YTBOPIOIOYM TaKMM YHHOM Oe3mepepBHUM
3miioBuk. Topmi  HWIIHAPIB — 3aKpUBAIOTBCA  KPUIIKAMH 3  T'YMOBUMH
YIIUIBHEHHSIMH, 11100 CTBOPUTU F€PMETUYHICTD 1 130JIF0BaTH KOPOTKI KaHAJIU OJIUH
B1JI OJTHOTO.

[lap mnomaerbcsi B MDKTPYOHHH — MPOCTIP  KOXKHOTO  IMIIIHJpA.
BianpanpoBanuid map y BHUIISAAlI KOHJEHCATy BHMBOAUTBHCS 3 LMJIIHAPIB 32
JIOTIOMOTOI0 TEPMOJIMHAMIYHUX KOHJICHCATOB1/IBITHUKIB 2.

Mornoxko, sike HarpiBa€eThCs, PyXa€ThCs MO BHYTPIIIHHOTPYOHOMY MPOCTOPI
MOCJIIJOBHO Yepe3 HUKHIM 1 BEPXHIHN IUITIHIAPH.



Ha Bxoni mapy BCTaHOBJIEHHMI pPEryaioludid KiamaH mojadi mapu 4, a Ha
BUXO/A1 MOJOKa 3 amapary — 3BOPOTHIM KiamaH 3, 3a JOMOMOTOI0 SIKOTO
HEJOMACTEPU30BAHE MOJIOKO aBTOMAaTUYHO HAIpPAaBIAE€TbCS HA  IOBTOPHY
nactepu3aiiito. Ha Buxosi MoJioka 3 anapary 3HaXOAUThCS TEPMOJIATUHK, 3B’ A3aHUN
gyepe3 perysasiTop TEMIEPATypH 3 3BOPOTHIM KIIAlTaHOM.

YcTaHOBKa Ma€e TaKOK MaHOMETPH JJI KOHTPOJIIO 32 TUCKOM MapHy 1 MOJIOKA.

lnacmuHyama nacmepu3auyitiHo-oxoJs100)kKyeasibHa
ycmaHoeKa (puc. 7) Bkniovae: ypiBHIOBanbHU Gadok, Hacoc Ans
MOJIOKa, ctabinisatop MOTOKY, nracTuH4YaTum nacrepusarop,

cenapaTtop-MOMIOKOOUMMCHUK, Hacoc Ans  BoAu, iHXekTop, Oownnep,
aBTOMaTUYHUM NEPEnyCKHU KranaH, Tpybyatnin BUTpUMYyBa4, MynbT
ynpasniHHA.

OCHOBHUM amaparoM YCTAHOBKH SIBJISIETHCS IJIACTUHYATUN MacTepu3arop,
SKAW CKJIQJA€ThCs 3 IISATH CEKIIM: JBOX CeKIld pereHeparlii, omgHIi€l CeKIii
nmacTepu3aliii 1 TBOX CEKIii 0XOJO0/pKeHHsI (BOIHOTO 1 po3CLIbHOTO). Pereneparrist —
I1e TTOBTOPHE BUKOpPUCTaHHS Teria. CeKIlis sSBIsge€ cOO00 MaKeT IUIACTHH. 3 OMHIET
CTOPOHM TUTACTHHH (pHC.2) TPOXOAUTH MOJOKO, a 3 JPyroi — Temio- abo
XoomoHoCid. Uepe3 CTIHKM TUTACTUH TIPOXOMUTh TETUIOOOMIH, TPU SKOMY
TEIJIOHOCIH BiJIJIa€ TEIUIO MOJIOKY, HArpiBatOYM MOTo, a XOJOIOHOCIH, MOMIMHAIOUH
TEIJIO, OXOJIOMKYE MOJIOKO (caM Mpu IbOMY HarpiBaerbes). st cTBOpeHHs
HEOOX1THOTO YIIIJTLHEHHS Ha IUIACTUHHU HAKJIAJalTh TYMOBI MPOKJIAIKH IO
nepuMeTpy 1 MO Kojdax OTBOpiB B HuX. [IpocTip MK JBOMa IJIacTUHAMH,
PO3AUIEHUMH TMPOKJIAJKOI0, B SKOMY IMpOTIKaE pododa piauHa, HA3UBAIOThH
kaHaimoM. Halip miacTuH, yTBOPIOIOUMX KaHaIM, B SKUX KOXKHaA poOoya piauHa
T€4€ B OJIHOMY HANPSAMKY, HA3UBAIOTh TAKETOM.

Moroxo 13 pe3epByapa HACOCOM MOJAETHCS Y YPIBHIOBAIBHUM 0a4oK 1, sikuii
Ma€ TIOTUIABKOBUM PETYISITOP PiBHA. 3BIATH Yepe3 CTadLIi3aTop MOTOKY 3 MOJIOKO
HAJXOIUThH B TIEPIIY CEKI[I0 pereHepartii, e miairpiBacTbes A0 Temieparypu 40-
45°C, nani cenapyeTbes cenaparopoM-MOJIOKOOIMCHUKOM 5, IIOTIM ITOBEPTAETHCS B
JpyTy CeKIII0 pereHeparlii, ae migirpiBaetbes 1m0 Ttemmeparypu 60-65°C 1
HAJXOIUTh B CEKIIII0 TacTepw3allii, B SKiil HarpiBaeThcs M0 Temmeparypu 74+2°C.
TepMoHOCiEM € rapsya BoJa, AKa LHUPKYJIOE MO0 3aMKHEH1M CUCTEMI, IO BKIIIOYAE:
Hacoc JyIst Boau 6, CEKIII0 macTepu3allii, iHxekrop 7, 6oitiep 8.

[Ticns cekuii macTepusanii MOJIOKO Yepe3 aBTOMATUYHUH BIJIBIIHUN KJlallaH

9 mocrynmae B TpyOwarmii BuTpumyBad 10 (wac BuTpumkm 20-25c), SKIIO
TEMIIeparypa MOJIOKa HHWX4Ye€, HDK MOTPIOHO, TO aBTOMaTUYHHUA NEpenyCKHUN
KJIallaH TEepeKpUBa€e XiJi MOJIOKa y BHTpuUMyBad. Ilicisi BUTPUMKH MOJIOKO
OPOXOJIUTh CIOYATKy B JIPYTy, a MOTIM B NEPIIY CEKLII0 pereHepauii, Ae Biaaae
YacTUHY TelJla HENacTepU30BAHOMY MOJIOKOBI. (cTaToyHEe OXOJOHKEHHS M0
temreparypu 4-6°C BigOyBaeTbcsi B ApyTikd (3 po3cosiom) 1 mepuriii (3 BOAOKO)
CEKI[IT OXOIOKEHHS.



Puc. 7. Cxema MJIACTHHYATOL
nacTepu3aliiiH0-0X0JI01KYyBaJ
bHOl YCTAHOBKH:
1 — ypigHtogasribHUl 6a4yok; 2 — Hacoc 01151 Morioka,; 3 — cmabirnizamop
nomoky; 4 — nnacmuH4Yamul nacmepusamop; 5 — cernapamop-
MOJTIOKOOYUCHUK; 6 — Hacoc 0711 800U; 7 — iHXeKmop; 8 — bournep; 9 —
asmomMamudYHul ei08iOHUU KnanaH;, 10 — mpybyamul sumpumyeay;
11— nynbm ynpaeniHHs

Aemomamu3oeaHa nsacmuH4Yama
nacmepu3sauyiliHo- oxosio0XyeasibHa ycmaHoeka OJisi

eucokomemriepamypHoi o6pobku MoJsioka (puc. 8). JaHa
yCTaHOBKa MNpu3HadeHa Anda ctepunisauil i OXONOMKEHHS MOorioka B
3aKpUTOMY MOTOL 3 NOCAIAYYMM NOro PO3SIMBAHHAM B acenTUYHUX
ymoBax. Moxe OyTn BuKkOpucTaHa npu BUPOBHUUTBI MOMOYHUX
NPOAYKTIB 3 PO3MIMBAHHSAM B CKISIHY Tapy B 3BU4aUHMX yMOBaXx.

VYcTaHOBKa CKJIAAA€ThCS 3 MJIACTUHYATOTO TEIUIOOOMIHHOTO arapary
7, IIBOX CemaparopiB-MOJIOKOOYMCHUKIB 3, BUTpUMYyBaua 2, HAcocy ajs
MOJIOKa 3,
3piIBHIOBaJIbHOTO Oaka 4, romoreHizaropa 1, Ooitnepa 11 3 3mimryBayem 9,
Hacocy JuIs rapsiyoi Bogu 10 1 mynbTy kepyBaHHs 12.

[InacTuHYaTUil TEMJIOOOMIHHMN amapar Halllyye CIM CEKLIi: TpHu
CeKIIli pereHepariii, CeKIII0 MmacTepu3allii, CeKIII0 CTepuiIi3allii 1 AB1 CeKIil
BOJISIHOTO OXOJIO/KeHHsI. TeroHocieM B CeKllii cTepuiiizalli € map THCKOM
0,4-0,5 Mlla, o Bignosizae foro temmeparypi 140-150°C. Butpumysad
BUHECEHUN OKpPEMO 3 MYJIbTy 1 SBISE COOOI 3aKpPUTy TEPMETUUYHY
LWITIHJPUYHY TTOCYANHY.

3 BUPIBHIOBAIBHOTO 0ayka MOJIOKO HAMpaBIsS€ThCI HACOCOM B



CEeKIIII0 pereHepailii, e HarpiBaetbcs a0 Temneparypu 40°C, 1 3 Hel — B
cernaparop- MOJIOKOOUYHCHHK. ITin TET0 HampHOTO  JTUCKY
cenapaTopa-MOJIOKOOUMCHUKA OYHIIEHE MOJIOKO TOCTyHae mo Tpybax B
CeKIIilI0 pereHepamii , a i3 Hei B CeKmilo macrepm3aiii. B cekmisax
pereHepaliii TeIIOHOCIEM CITY>KUTh Tapsiue MOJIOKO, a CEKIIii macTepu3arii —
rapsida Bojia 13 Ooitnepa. I3 cekiii macrepusaliii MOJIOKO 3 TEMIIEPATypoOrO
85-90° nagxonuth y BuTpuMyBad (Ha 240-300c). I3 BUTpuMyBada MOJOKO
psIMy€ B TOMOT'€HI3aTop.
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Puc. 8. Texnosoriuna cxema ycranoku A1-OITK-10:

1 - 20MO_2€eHi3amop; 2 - sumMpuUMyeay; 3 -
cernapamop-MOJIOKOOHYUCHUK; 4 — 6a4ok; 5 — eidueHmposuli Hacoc Orisi
Morioka; 6 — KOHOeHCamosiO8iOHUK; 7 — mnriacmuH4Yamuu

mennoobMiHHUU anapam,; 8 — asmomMamuyHUU KrarnaH rnoeepHeHHs; 9
— 3miwysay; 10 — Hacoc 8idueHmposul 0r1sl 2apsiHoi eoou; 11

— bodnep; 12 — nynbm ynpaeniHHs



Tuck Ha mepiriii ctyneni romoreHizanii ckinanae 15 MIla, Ha apyrii
— 5 MIlIa. 3 roMoreHizaropa MOJOKO MPSIMYy€ B CEKI[II0 pereHeparii, ae
HArpiBa€ThCsl CTEPUITI30BAHUM MOJIOKOM 10 Temmepatypu 123°C i 3BiaTu B
cekmiro crepuiizamii. Ctepuii3oBaHe MOJIOKO Temmeparypoio 135-140°C
MPOXOJSIYM 4Yepe3 aBTOMATHM30BaHUM KJallaH MOBEPHEHHS MOAAEThCA Ha
OXOJIO/PKEHHS MOCIIJOBHO B CEKI[l pereHepanii 1 BOASHOIO OXOJIOKEHHS.
Oxonomxene a0 18-20°C MONOKO 13 CEKIil BOASHOTO OXOJIOMKEHHS
NoJa€eThCs Ha (hacyBaHHSA B JpiOHY Tapy B aceNTHYHUX yMoBax. Ko
MOJIOKO (acyloTh B 3BHYAMHMX YMOBax, TO TIICIsA CEKIlli BOJSHOTO
OXOJIO/PKEHHSI BOHO TIOAA€THCS CEKIII0 PO3CLILHOTO OXOJOIKEHHS, e
OXOJIOJKYEThCA 70 Temmeparypu 2-6°C (B IIbOMYy BHUITQJIKy B CEKIIIIO
BOJISSHOTO OXOJIO/DKEHHSI MOAAETHCS PO3CUT 3aMICTh JIbOSIHOI BOJIH).

KoHTpoJibHI 3antMTAHHSA:

1. HaBectu knacudikaiiito o0aiHaHHs AJIs TETIOBOI 00pOOKH
MOJIOKA 1 MOJIOYHHUX TTPOAYKTIB.
2. Tlpu3HaueHHs MIACTUHYATUX 1 TPyOUaTHX TEIUIOOOMIHHUX araparis.

BynoBa i1 nmpuHUu poOOTH MacTepU3aliiiHOl YCTAHOBKH TPyO4aToro THILY.

4. Bynosa 1 npuHIMI pOOOTH MIACTUHYATOI
NacTepu3alliHO- OXOJIOIKYBaIbHOI YCTAHOBKH.

5. TexHomnoriuHa cxeMa poOOTH aBTOMaTU30BaHOI IJIACTUHYATOT
nacTepU3aliiHO-0X0NOIKYBaJIbHOT YCTAHOBKH JIJIs1
BHCOKOTEMITEpaTypHOI MMacTepu3aliii MoJIoKa.



