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Lls nybnikauis nigrotoBneHa B pamkax nporpamu «Ekonorizauis
€KOHOMiIKM B KpaiHax CxigHoro napTHepcTBa EBPONENCbKOro
Cotosy», aka  ¢diHaHcyeTbeca  €Bponenicbkum  Coto3oM i
BNpoBaaXyeTbca OpraHisaljieto 3 EKOHOMIYHOro cniBpobITHULITBA Ta
po3sutky (OECP) y cniBpobiTHMuTBI 3 [Mporpamoto OpraHisadii
OG’epgHaHnx Hauin 3 HaBkonMWwHLOrO cepegosuwa (KOHEM),
Opranisaujeto  O6’egHaHux Hauiii 3 NPOMKUCNOBOrO  PO3BUTKY
(KOHIOO) Ta €Bponencbkold ekoHOMIYHOKW Komicielo OpraHrisadii
06’epHaHnx Hauin (EEK OOH).

BupaxeHi B nybnikauii nornsagy >XOAHUM YMHOM He MOXYTb OyTu
BUKOPUCTaHI Ans BigobpaxeHHs odiLiiHOi no3uuji €BponencbKoro
Coto3y.

Lls nybnikauia Bunyckaetbcs 6e3 o@iuiiHoro peparyBaHHs
Opranisauii O6’'egHaHnx Hauin. BukopucTaHi B LbOMY OOKYMEHTI
BW3HAYEHHS Ta BUKIAA, mMaTepianly He BUPaXaloTb XOLHOI AYMKU
CekpeTtapiaty Opranizauii O6’'egHaHux Hauin 3 nNpoMMCNOBOro
po3BuTky (IOHIOO) wono nNpaBoBOro CTaTycy Tiei YM iHWOI KpaiHu,
TepuTopii, MicTa 4n paroHy abo ix Bnaan, abo woao aenimitauii ix
KOPAOOHIB, a0 eKOHOMIYHOI cnucTteMu, abo piBHA PO3BUTKY.

Taki BU3Ha4YeHHs, K "PO3BUHEHI", "MPOMUCNOBO PO3BUHEHI" i "Ti,
0 pPO3BMBAOTLCA", MPU3HAYEHI AN CTaTUCTUYHUX LiNen Ta He
00O0B'A3KOBO BMPAXalOTb CYO)KEHHS MPO CTafilo PO3BUTKY, ska
[OCSAIrHYyTa KOHKPETHOW KpaiHOol 4K perioHoM. 3ragyBaHHS Ha3B
dipm abo KOMepLINHKX NPOAYKTIB HE O3HAYaE iX CXBasIEHHS 3 OOKY
IOHIOO.

Bubip npoekTiB ana einobpaxeHHsa yyacti FOHIOO cnpsmoBaHui
Ha AOEeMOHCTpaujlo ix po3maxy Ta reorpadiyHoro M TemMaTUuyHOro
pisHoMaHiTTS. Llein Bnbip He € 3aTtBepmxeHum HOHILO.

Opraxizauia 06’egHaHnx Hauinn 3
npomMmucnoBoro po3sutky (FOHIA0)
BioeHCcbknii MixkHapOAHUI LLEHTP —
a/c 300 - A1400 BigeHb — ABcTpist

é%ﬁ
RSZ

7 Ten.: (+43-1) 26026-0
unido®@unido.org
www.unido.org
OB, LleHTp pecypcoedeKkTUBHOro ta

C

TP P
SENTP PEgy
Oy Ter

0,/}0

YyucToro BUpPoOHULTBa B YKpaiHi

04116, m. Kuis, Byn. Ctapokuniscbka, 10 T,
BisHec-ueHTp «BekTop»

Ten.: (+380) 44-227-83-78
info@recpc.org

WWW.recpc.org

74 ypcros®


http://www.unido.org/
http://www.recpc.org/

3MICT

MePeAMOBA ....cviiiiiiiiasnasnnsssnssnsansssnsssnsannsnnsssnssnnsnnnnnnnn 5
= o0 T 6
MONOYHA MPOMUCTIOBICTD «.cveieeeneeeee e e e aenes 6
3arasibHa XapaKTEePUCTUKA MPOLLECIB ... ..uvuieirieieineieieeeeeeneennenns 7
PecypcoedeKkTUBHE Ta YNCTE BUPOOHMLITBO ...ovemcnnnnnnnnnccnnnnnns 9
BukopucraHHs npuHUMNiB PEYB npm BUPOOHMLTBI
MOJIOKOTNPOAYKTIB 1 euuunenusurnnssssanssssnssssnnsssssnssssnsssssnsssssnssnnnns 13
YHiBepcanbHi 3axoamy NOKPaALLEHHS BUPOOHULITBA ...cvvvvnvnenennenness 13
BupoBHMLTBO MOJSIOKa: MacTepmn3aLlist i FOMOreHI3aLifl .....uuevneeen... 15
BUPOOHMLTBO MACTIA ..evuitieiiieiineeieeieeieeieeieeteeaeetneeneenneennnns 16
BUPOOHMUTBO CUPY . euvtitiiiteieieaeaneaneeneeaeeanesnsaneaneaneeneenaeneenns 18
BUPOBHMLTBO 3ryLLEEHOIO i CYXOTO MOJIOKA «.vvvvverneanerneaneaneenaannenns 20
BUPOOHMLTBO MOPOBUBA .. ..uevnirnernerneeneineenaeneanaeseanesneanernernaenaenns 21
MUTTA TA OUMLLEHHS ©.vviiieititiieeee ettt et et eaeanes 21
JLOMOMIDKHI MPOLLECH «.uivitiiiiii et e s 23

Mpuknagn TeXHONOTiYHUX pilleHb B MOJIOYHIA NPOMMUCIOBOCTI .27
YacTkoBa roMOreHi3awist MATHOMO MOJIOKA ..uvuiviriririineneienenanennanen 27

Komn’ioTepHe ynpasniHHa npouecamn (CIP-MUTTS, TpaHCNOPTYBaHHS,

NacTEPU3ALLT TA TOMOTEHISALLIT) .. .uvvenieeeieee e 28
BeanepepsHi nactepmzatopu (HTSTiHHST) ..o, 29
Pekynepauis Tenna npm NacCTePUBALUT «..cuvvuvreeeeceeeeeeeeeneenn 30
AcenTunyHa cuctema nakyBaHHsi 63 acenTUYHOI KAMEPMU .............. 31

MocTiliHoajto4i BOYA0BaHi cCMCTEMU BUSIBJIEHHS 3MiHN cepenoBuLla 32



BOyn0BaHi EMHOCTI AN 30EPITAHHS ...cvuivneiieiieeie e eanes 33

OnTrMI3aLis MPOLLECY MEPEMILLYBAHHS ...cuuvueeeeneineeneeneeneenaenaennes 34
YnbTpadinbTpauis ons ctaHaapTuaaujii BMICTY OilKa ...........cccu.ee.e. 35
CUCTEMMU CIP-MUTTS oottt eaneas 36
BrcokoedeKTUBHI KOTENbHI YCTAHOBKM .....uvvivnieeieneieneneeeneeenen 37
BUKOPUCTAHHS BIOMAMMBA ....evniiieiiie e eaeean s 38

Moka3Hukn ePeKTUBHOCTIi BUPOOHMYUX MpouEeciB Npu nepepooui

IMOJTOK® taenuuunennunnenssssnsssssnsssnssssssesssssnsssssnssssnnssnnnnssnnnnsnnnns 39
KOPMCHI MOCUIMAHHSA . ..ceciiiciiiciicaincsencsncsscssncssnassnnssnsnnnnnns 42
Mepenik NoCTa4aNIbHUKIB TEXHOJIOTIM +euureuvrnurnnsrnnssnsssnsnnnnnns 43
Adopartok 1. Mepenik 3axopis wono NiaABULLLEHHSA

eHeproePeKTUBHOCTI BUPOOHMLITBA -..vveeurercnnrencnssnnnsssnnnsnnnnnns 44

BUPOOHNUI TMPOLLECH c.u vttt e e e e e e e e e e e e 44
BUPOOHMYI MPUMILLIEHHST .. vviieeieieei e e e e e e e e e a e eneeens 63

Aopatok 2. 3axoau AN YAOCKOHaNIeHHs BUPOOHUYMX Mpouecis
MOJIOUHOT FANY 3 tuvcninnenunnnnsannnssasenssssnssssnnssssnnssssnnssnnnnsnnnns 68



NEPEAMOBA

MeTta paHoro AoBigHvka 3 epeKTUBHOIo BUKOPUCTAHHA pecypciB npu
nepepobuUi Mosnoka — PO3LWMPEHHSI 3HAHb MPO ONTUMasibHIi NpunoMn
BUKOPUCTaHHS CUPOBUHW | MaTepianiB Ha NignpuemMcTBax ranysi, NpsaMuim i
HENPSAMUIA BMAMB Ha HABKOJINLLHE CEPENOBULLE iX OCHOBHUX i JOMOMIDKHUX
BUPOOHMYMX NPOLLECIB; BU3HAYEHHS NiAXOAIB, SKi AONOMOXYTb YHUKHYTM abo
MiHIMi3yBaTV HeraTMBHI HACNAKN 4511 eKOHOMIYHOT i BUPOBHMYO-eKOoOriYHOT
LIANbHOCTI NiANPUEMCTB MOJIOYHOI MPOMUCIOBOCTI LIAXOM CTBOPEHHSA
YMOB 5151 e(PeKTUBHOIO BUKOPUCTaHHS PEeCYPCIB Ta YACTOro BUPOBHMLTBA.

JaHnin foBigHUK NpuU3HavYeHnn ons npauiBHUKIB NignpueMCcTB MOJIOYHOI
MPOMMUCAOBOCTI — TEXHONOriB, iHXeHepiB, @iHAHCOBUX MNpaLuiBHUKIB,
KEPIBHULTBA, a TakOX [ONI1 eKCnepTiB i KOHCYNbTaHTIB, WO 3anMaloTbCs
MATAHHAMMW €KOJIOMNYHOro Ta €HEPreTUYHOro MEeHeOXMEHTY, MNpauiBHUKIB
MPOEKTHUX OpraHiszauiii, cniBpobITHUKIB rany3eBux acouiauiin, aepXaBHUX
cnyx60BLUiB, $Ki 3auikaBneHi B NiABULLEHHI edeKTUBHOCTI poboTu
nignpuemMcTB-nepepobHKIiB MosioKa.



BCTYN

Mosno4Ha npomMucsioBicTh

MignpuemcTBa MOMOYHOI

NMPOMWCIOBOCTI

3anMMaloTbcsl  nepepodKoio

CUPOro MoJsioka B Taki NpOoAyKTW, sIK MUTHE MOJIOKO CMOXMBYOI SIKOCTI,
BEPLUKOBE Macno, cup, MorypT, 3ryweHe MofIoKO, CyXxe MOJIOKO (MOJIOYHUIA
NMopoLlok) i Mopo3neo. OCHOBHI NPobiemMu Npu NepepobLi MookKa, 3 TOYKU
30pYy CMNOXMBaHHA PECcypCiB i BMAWMBY Ha OOBKIiAAS, MOB'A3aHi 3i 3HAYHUM

CMOXWBaHHSAM BOAM Ta eHeprii, yTBOPEeHHsIM NobiyHnX NpoaykTiB i Biaxoais, a

TaKoX BUHUKHEHHAM 3anaxiB i Lymy.

Monouxa
CUPOBMHA Ta

ApYropAaHi
IHTPUAIEHTN

Boga—»

Exepria:

- ENEeKTPUKA;

- nansHe Ang—>
enpodHuUTEa
napu

Mutoui Ta
Le3HDIKyY —»
3acodu

XonogoareHTn—»

Otpuma

30epiraHdHAa Monoka

HHATA

Y

Cenapaujif (Ta o| BupoGHuuUTEO
CTaHaapTM3auis) ’ macna
I
—— > Cyxe Monoxo

h 4

MacTepusauir

BupoBHuuTBO
cupy

v

Mpoaykuis 3
He3dupaHoro 1a

3HEXMP

MOMOoKa

EHOomn

v

30epiraHHA B X0NoauasHUKY

v

MakysansHi

Mmarepianu

MakyBaHHA | 30yT

Monouxa
npoaykuis

Biaxoaw Big;

- MWUTTA pe3epeyapie
- QUULLIEHHR

- NPOMMBAHHA MOMOKa
- CUpHa CMpOoBaTKa

Bukuau:

- AMMOBI rasun

- WA Big CyX0ro
MOMOKa

- OXOMNOM¥Youi rasun
- 3anaxu

Teepgai Bigxoau:

- 3INCOBaHAa NPOAYKUIR;

- 3acTapina npoaykuis

Puc. 1. 3aranbHa cxemMa BXigHUX i BUXiAHUX NOTOKIB Npu nepepooui

MOJioKa



Nepepobxa monoka
CHpS MONOXO
NOCTMIETECA 818 Pepu

nacTepuaUIR
SHCOKOTEMNEDITY DHIA HITDE
=

H3INOEHEHHA
NRAWOK,
K3DTORHMX

. \ l

CTaHQapTusauin

xopobox abo
onuio=aNEHE|
S ) Rof3BIHHA . X
= smawiiz A |l ANA noaaTX0B0i Nepepobkn
l 1aD M BANAPpEaHNX,
| /’

A

monoxo HeobxigHol
HKAPHOCTI

Puc. 2. Cxema 0CHOBHMX npoueciB nepepo6ku Mosioka

Tabnuusa 1. Y3aranbHeHi MOKaA3HUKU CMOXMWBaAHHA pPecypciB Ha
MOJIOYHUX 3aBoAax

CnoxXxuBaHHS BOAM 1,3-2,5 n/kr monoka

CnoxuBaHHS eHeprii 0,5-1,2 I Ox/T monioka

3arasnbHa xapaKkrepucTuka rnpouecis
EkosnoriaHnii BNavB ripouecy rnepepobkin MoJsioka

CnoxuBaHHs Bogu. MNpun nepepobLi Monoka BUKOPUCTOBYETHCS Benmnka
KiNbKICTb BOAW MUTHOI SIKOCTi. B OCHOBHOMY BOJa BMpavyaeTbCs Ha MUTTS
obnagHaHHA Ta nNpuUbUpaHHA BUPOOHUYMX 30H i3 MeTOol A0TPUMAaHHS
CaHiTapHO-TirieHIYHNX HOPM.



CkupaHHs cTidyHuUXx BoA. pu nepepobui Mosioka YyTBOPIOETLCS Benka
KiNbKICTb piaKMX BiAXOAiB i CTOKIB, AKi XapakTepuayrTbCA BUCOKMM BMICTOM
OpraHiyHMX pPeyvyoBUH Yepe3d MNPUCYTHICTb Y HUX KOMMOHEHTIB MOOKa,
KOJIMBAHHAMMW KNCNOTHOCTI (pH), CAPUYMHEHNMIN BUKOPUCTAHHAM MPU MUTTI
KayCTUKIB i KNCNOT, KOJIMBAHHAMU TeMNepaTypu, BUCOKUMW PIBHAMMK a30Ty i

docoopy.

CrnoxuBaHHs1 eHeprii. EnekTpoeHepria  BUKOPUCTOBYETbLCS  MpwU
ekcnnyatauji obnagHaHHS, OXONOMXEHHi, BeHTWUNALji, OCBITNeHHi i
BUPOOBHULTBI CTUCHEHoro noBiTpsi. MpupoaHuin ras y GinblIOCTi BUNaakKis
BUKOPUCTOBYETbCA [OAs BMpPoOOHMUTBa napwu. [lapa, B CBOIO 4epry,
BUKOPUCTOBYETLCA A1 HArpiBaHHS Ta npu MUTTI.

TBepai Bigxoan, sik npasuo, CKIagaloTbCA 3 NMakyBasibHUX MaTepianis
(Hanpuknap, KapTOHHI KOPOOKM 3 MONIETUNEHOBOIO MIIBKOIO), MAaCTUKOBUX
MASILLOK | CKJITHOK, MONIeTUIEeHOBUX NakeTiB.

LWym. Bwucoki piBHI LWyMy noB's3aHi 3 mnogpibHEeHHS M BUCYLLEHOro
Ka3eiHy, BUKOPWUCTAHHAM MapOBUX iHXEKTOPIB ANs TenjaoBoi 00pobKku
MOJI0Ka, CTBOPEHHSIM HU3bKOro TUCKY MpW mpouecax BUMapoBYBaHHS Ta
TPaHCNOPTYBaHHAM CUPOBUHHOIMO MOJIOKa i MOJIOKONPOAYKTIB.

Heb6e3neyHi Bigxogn MIiCTATb, 30Kpema, BignpaubOoBaHi MacTuna i
HadTOowNnamm, nabopaTopHi Bigxoan, PeoHU. TakoX A0 HUX MOXYTb
BXOOAUTM NaKyBaHHSA XiMIYHMX PEYOBUH (BUKOPUCTAHI KOHTEMHEPU, MILLKK,
€MHOCTI), BUKOPUCTaHi JIIOMIHECLEHTHI laMnu, cnucaHe obnagHaHHSs, sike
BCE LW MICTUTb Hebe3neyHi XiMi4Hi pe4OBUHUN Ta eNeMeHTU XMBJIEHHS.

IHWi acnekTn, ski HeEoOXiOHO BpPaxoBYyBaTW, BKJOYAOTb BUKUAU B
armocgepy, 30Kpema, HEKOHTPOJSIbOBaHi BUTOKW XONOO0areHTiB, napw,
aeposoniB, a Takox 3abpyaHeHHs aTMocdepu B peaynbTaTi cnasnoBaHHS
nanavea, B TOMY YNCJli BUKUOW NApPHUKOBUX rasis.



PECYPCOE®EKTUBHE TA4YUCTE BUPOBHULTBO

PecypcoedekTBHe Ta uucTe BUpPoOHMUTBO (PEYB) saBnse coboto
MeTO0S10ri0 NiABULLLEHHS e(EeKTUBHOCTI BUPOOHMYNX NPOLIECIB 3a paxyHOK
3aCTOCYBaHHS NPEBEHTUBHUX (MonepenXyBasbHMX) 3axoaiB. Taki 3axoan He
YUMHATb HEraTUBHOIMO BIJIMBY Ha SKICTb KiHLLEBUX NPOLYKTIB i € EKOHOMIYHO
obrpyHTOoBaHUMN. BOHM MOXYTb BapiloBaTUCA Bif, MPOCTUX HE[opOrmx
pilleHb 00 BEIMKUX IHBECTULLIMHUX MPOEKTIB.

Pecypcoe¢gexktnsHe Tta 4ucre BuUpobHnyteo (PEYB) - ue
KOMIMJIEKCHA, TMOCNiAOBHA, MNPEBEHTUBHA €KOJIoriYyHa cTparteria ons
3aCTOCyBaHHA Yy BUPOOHMYMX npouecax 3 MeTo  MiABULLEHHS
€KOHOMIYHOi edeKTUBHOCTI BUPOOHULUTBA, 3HUXEHHS BUPOOHNYMX
pu3nkiB ONs Nogen Ta 3MEeHLEHHS HaBaHTaXEHHA Ha HaBKOJIMLUHE
cepepoBuLLe. [3a meTogosoriero KOHIJO ta KOHEIT)

Tpy nNPOCTMX MUTAHHSA MOXYTb [OOMOMOITM BuOpaTn BapiaHTu
YO0CKOHaNIEHHS BUPOBHMYNX NPOLECIB:

Ae Bin6yBaeTbcs HeePeKTUBHE BUKOPUCTAHHA?
Mpuknapn: BTpata CUPOBMHN NPW 3aBaHTaXEHHI Ta PO3BaHTaXEHHI.
Y pe3ynbTarTi 4oro BigOyBaeTbcs HeePpeKTUBHE BUKOPUCTAHHA?

Mpuknag: Yepes BiACYTHICTb BiANOBIAHOMO BUPOOHMYOro pernamMmeHTy gas
NPOLLECY 3aBaHTaXEHHS/PO3BaHTaXKEHHS.

Ak MoXxHa onTuMisyBaTn HeepeKTUBHE BUKOPUCTAHHSA?
Mpwuknag: po3pobuTn BiANOBIOHI NpaBuia Ta HAaBYUTM NepcoHal.

MeTopmonoriyHa cxema (puc. 3) AONOMOXe BUSBUTU NPUHMHA Npobnem. li
TakoX MOXHa BMKOPUCTOBYBATMU Mif, YaC «MO3KOBOIO LUTYPMY» MPU MOLLYKY
BUpIiLLEHHs npobnemu. Lis cxema gonomarae posginutn igei 3a pisHumMmn
Kareropisim.



KoHTpone 3a )
NpoLEec oM

O@nagHaHHA S

Buwbip TexHonorin ——»

BHy TpilwHi BNaC THBOC T
marepiany »

3OBHILLHI YMOBM —

Mok, SHWIA KOHTRONE
p:iamnpoqecamnpo _—
Mogudikauia
obnagHaHHA —_—
3MiHa TexHonorii ——*

Puc. 3. Cxema BUSIBIeHHSI NPUYUH i pe3ynbTaTiB BUPOOHUYOT

npo6nemn
BropuhHa nepepobra
Ha nignpuemcTei T
BupocbHuyreo
KOPMCHOT CyNyTHEOI ~ ———*
npogy KLyl

Puc. 4. Cxema nowykKy BapiaHTiB pilueHb BUSIBIEHUX BUPOOHUYMX
npoonem

BapiaHTu pilleHb MOXHa po3MNo4iNTL HACTYNMHUM YUHOM (OB, Tabn. 2).
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Tabnuua 2. Kareropii pilueHb

Kateropis
HanexHe rocnogaptoBaHHSA

YOoocKoHaneHHs ynpasniHHSA
npoLecom

Mpuknapg,
Cyxa uncTka obnagHaHHsA nepes MUTTSM
KoHTponb TeMnepaTypu B xoaj
TEXHOJIOMYHOrO npovecy ons

BUKJIIOYEHHSA NepeBuUTpaTn eHeprii

3amiHa BXigHUX pecypcis

3amMiHa MuloYMx 3acobiB Ha OCHOBI
KncnoT Ha 6e3neyHi Muiodi 3acobm

Mopguddikauia TexHonorin

3MiHa nepiognyHOro BUMYCKY MPOAYKLi
Ha BeanepepBHUIA NpoLLec

Mopgudikauia npoaoyKkTy

YnakoBka KBagpaTHoro

nepepisy
BMMarae MeHLle Micus, HiX Kpyrna

LleHTp PEYB moxe HagaTu 6inblu geTtanbHy iHDopMauijto Wwoao cnocobis

BUSIBNIEHHS MNPUYNH BTPAT, B TOMY YMCHI, SIK NifpaxyBaTu BTpaTu pecypciB Ta
eHeprii, BUTpaTK i BUrogn Bif, 3anpornoHOBaHMX pPilleHb, a TakoX Hagatw
ycniwHi npuknagn. Agpecy LeHtpy PEYB HaBepeHo Ha noyaTky JoBigHuKa.

lMpuknaan 3anporioHoBaHux PEYB-3axoniB Ha MoOJloko3aBogax B

m. bpoBapu ta m. lavicuH (YkpaiHa)

Ta6nuusa 3. 3anponoHoBaHi PEYB-3axoan

3anponoHoBaHu PEYB-3axif,

O6car
iHBECTULIN,
€BPO

PiyHe
CKOPOYEHHSI
CrnoXuBaHHSA

TepmiH
OKYMHOCTI

MopepHisaLjs koTna 3a 5800 15000 m° 2,4 poku

paxyHOK NepeocHaLLeHHS NPUPOLHOro

BinbL edpekTUBHUMMA rasy

nasbHUKamMm

Tennoizonauia naponpoBofis 1000 7 000 m° rasy MeHLue
1 poky

JlokanbHwii nigjirpis 3a 7 000 93000 M° 3 micsiL;

paxyHOK yCTaHOBKW KOT/a Ha NPUPOAHOro

TBEPAOMY ManamBi NOPyM i3 rasy

nacTepms3aTopom

3amiHa namn po3xapioBaHHA 350 790 kBT*ropn, 3,6 poku

Ha cBiTnogjiogHi namnu efleKTpoeHeprii
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lMpuknangn 3anpornoHoBaHmux PEYB-onuivi B komnaHii TOB “ARAME &
SOFI" (BipmeHis)

MigpnpuemctBo nepepobnsie 2000-3000 kr monoka Ha #oby i Bupobnsie
cupwn, a TakoxX MauyH (HaTtypanbHUI NOrypT).

Puc. 5. Buam npoaykuir

3axoon no edekTMBHOMY BUKOPUCTaAHHIO eHeprii Ta maTepianis,
pekomMeHOoBaHi 3a pesynbTtatamu PEYB-ouiHKu:

e 3amiHa cnocoby HarpiBaHHSs (O)xepena eHeprii) Ana nactepm3sadii Ta
MOZEepHi3aljis nactepusauiiHoro obnagHaHHsa MNpU BUPOOHULUTBI CuUpy.
BiomoBa Bifg, iCHYlOYOI CUCTEMM HarpiBaHHg, ska crnoxmBae 250 m°
NPVYPOAHOro rasdy ANis HarpisaHHA ABOX pesepsyapis (1100 m° i 2500 m°) no
Temnepatypu 30-32°C, wo HeobxiaHO ana nactepvaadii Npy BUPOBHMLTBI
cupy. HoBa enektpuyHa cucTemMa HarpiBaHHs Moxe OyTM BCTaHOBJeHa
BCepeauHi OBOLWAPOBMX MeTaneBux CTIHOK pe3epByapiB, WO LO3BONTb
NPOBOAMTM nacTepm3auito piBHOMIpHO. IHBecTuuii ctaHoBnsaTs 1 000-
1500 eBpo, exoHoMiss — 150 eBpO Ha MicsiLb.

e BukopuctaHHs MOOGiINbHOI Meperopoikn BcepeauHi cknapgy, sika
3MEHLWWNTb NPOCTIP, HAKUA KOHOUUIOHYETLCH MOBITPAM. |HBecTuuii  3i
CMNOPYIXEHHS Meperopoakn ctaHoBnsATb 6nn3bko 800 eBpo, Le [O3BONUTL
ekoHoMmunTun 80-100 eBpoO Ha MicsUp.

e  3anuwknm Xupy pPeKOMEHLOBaHO nepepobnaTn 3a [OMOMOrot
cenaparopa. Lie o3BonnTb BUPOOASTU HOBUIA NPOAYKT — Macso. 3aBoj, Mae
BUPOBHMYI MNOTYXHOCTI Ans BUpobHuuTtea 61mn3bko 4000 Kr Xupy Ha pik, WO
3abe3neuntb oo 8000 eBpo popatkoBoro npubytky. B Tol e wac
HeoOXxifiHa Mo epPHi3aList icHytoHoro obnagHaHHs.
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BUKOPUCTAHHA nPUHUMNIB PE4YB nPU
BUPOBHULTBI MOJIOKOIMNPOAYKTIB

YHiBepcanbHi 3axoamn nokpaLleHHsI BUPpOOHULTBa

BaraTto nignpuemMcTB 3aCTOCOBYIOTb AOCUTb MPOCTI 3axo4u HaneXHoro

rocnogaptoBaHHA Ta TEXHIYHOro O6CJ'IerByBaHH9|, AKi 4O3BOJIAOTE 3HAYHO

NONIMWNTN CTaH AOBKiNNS Ta 4OMOITUCH EKOHOMIi KOLUTIB.

3axoan HanexHoro rocnogaproBaHHA:

yTpuMyBaTu pobodi MicLs B YNCTOTI;

NiATPUMYBaTN HaNEXHW 06K | KOHTPOSb;

HaB4YaTW NepcoHan NPaBUIbLHUM NpoLefypPam MUTTS | NPUONPaHHS;
copTyBaTM BIOXOAW 3 METO0 MOBTOPHOMO BUKOPUCTAHHA Ta
nepepodku;

cknactu rpadik i perynsapHo NpoBOAUTU TexXHiYHe 0OCNyroByBaHHS,
o6 YHUKHYTM MNONOMOK.

MpocTi pileHHA s eKoOHOMIT BOAN:

BUKopuctoByBaTu cuctemy CIP-mMutTs;

BCTAHOBUTU KpaHu abo KiHUeBi BuMMKadi, wob obmexutn abo
KOHTpPOJIOBATW NOTIK BOAMW;

Mo MOXJIMBOCTi MOBTOPHO BMKOPUCTOBYBATW BOAY, Hanpukniag, npu
npubupaHHi poboymx Micub abo nonepegHbOMY MPOMMBAHHI
obnagHaHHS;

CBOEYACHO 3HAXOOWTU Ta YyCyBaTu BUTOKW;

BCTAHOBUTU NIYNIBHUKN B MiCLSIX, Ae BioOyBa€TbCs BUKOPUCTAHHS
BOAM Y BeNnkux obcsarax;

BUKOPUCTOBYBATU BOAY MiCnsi NpoMuBaHHA (abo cupoBaTtky) ans
BUPOOHULITBA XUMpPY (Macna);

BUKOPUCTOBYBATU BOAY (CUpOBATKy) KK KOPM Aasi TBapuH (siK
nxepeno 6inka);

BUKOPWUCTOBYBATU MPOMMBHY BOAY (CMpOBATKy) A1 BHECEHHS B
I'PYHT (perynioBaHHA pH).
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[MpoCTi pilLeHHS o1 eEKOHOMIi eHeprii:

e  BUKOPMWCTOBYBATU CUCTEMU aBTOMaTUYHOrO BiAKJIIOYEHHS
OCBIT/IEHHS Ta 3anobiraHHs X0NoCTil poboTi 06naaHaHHS;

® MOKpaWMTU TEMMOI30NALII0 CUCTEM OMAaNIEHHS Ta OXOJIOLKEHHS,
BKJIlOYatouM TpydonpoBoau;

e  YCYHYTU BUTOKM Mapu Ta CTUCHEHOr O NOBITPS;

e cBoe4yacHo obcnyroByBaTM abo 3aMiHIOBaTM KOHAeHcaToBioBoAu i
KnanaHu;

e MigTpUMyBaTM ONTUMASIBHUI PEXMM FOPIHHSA B KOTNaXx;

e KOPMCHO BWKOPWUCTOBYBaTM rapsyy BoOAy, LLO YTBOPIOETbCA B
npoLecax OXONOAXEHHS;

e BUKOPMCTOBYBATM COHSIYHI KONEKTOpU ANst Harpiey abo nigirpiBy
BOAM

lMpuknaan 3axoaiB LOAO MNIABULLEHHST pecypcoepekTuBHocTi Ha TOB
"Mapinna"” ( BipmeHis)

e 3acTocyBaHHS KOHTPOJIIO TEMMEPATYPHOro pexunmMy B npoLiecax s
Oinblw edeKTMBHOro ynpaBfiHHA €HeprocnoXuBaHHAM (TepMOperynaTopu
Ha pajiaTopax CUCTEMU ONasieHHs).

e BcTaHoBneHHs TepmocTata ANs YHUKHEHHS aBapiiHUX CUTyauin
(Hanpuknag, Npy BUNaaKOBOMY BKITIOYEHHI XON04UNSIbHUX YCTAHOBOK).

e Tennoizonsuis XoNnoAusbHUX YCTAHOBOK MiHOMOMICTUPONOM abo
iHLUMM TENJI0I30NAUIMHM MaTepiasoMm.

e 3amiHa namMn po3XaploBaHHA Ha CBIiTNoOAiofHI abo KOMMaKTHI
JIIOMIHECLLeHTHI namnu.

e BcTaHOBMEHHSA OATYMKIB Pyxy [OJ15 €KOHOMIi enekTpoeHeprii, ska
BUKOPUCTOBYETLCS OJ151 3arasibHOro OCBIT/IEHHS.

e  BukopucTtaHHa MOBIiNbHMX MEPEropoaok BCepeauHi XON0OubHUX
Kamep, SKi Npu HeobXiOHOCTI MOXYTb 3MEHLUUTU OOCAr MPUMILLEHHS, LLO
[O3BONNTL 3a0LLaanTV eHeprito.
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e 3MiHa KOHCTPYKLUji KOTMIB ANSA MOMIMWEHHS UMPKYsuii BigxigHWX
rasie. Lle nossonuno 36epertv oo 15 % TennoBoi eHeprii.

e 3amiHa BUPOOHMYOro obnagHaHHA (CKOPOYEHHs BTPaT CUPOro
Mosoka Ha 25 T/pik).

BupoO6HMLTBO MOJIOKa: nacTepu3alis i romoreHisavis

Monoko nactepuadyloTb y nactepusatopi 6esnepepsHoi aji (72-78 °C
npotarom 15 cekyHa) abo B nactepusartopi nepiognyHoi aii (62,5-65,6 °C
npotarom 30 XBUNH).

Monoko
MNapa

Enektposnepria
Oxonogwena —* lNacTepu3ayis —* [loBEPHEHHA KOHOEHCATY

BOaa

MomoreHisawia

|

HHETEPHEDEIHHE T4
rOMOreHI30B3HE MOMOKD

EnekTposHeprin —»

Puc. 6. MNMpouec BUpoGHMLTBA MOJIOKA

TexHonorii nactepuaauii BKk/OYalOTb BUCOKOTEMMepaTypHy 06pobky
NPOTArOM KOPOTKOro 4acy, yfbTpanactepusauiilo nnsa 3abesneyeHHs
TpuBanoro TepMmiHy npugatHocTi (125-138°C npoTarom 2-4 cekyHp, i
OXOJIOIKEHHS Npu TeMnepaTypi Hux4e 7 °C) i ynbTpaTepMiyHy 06pobky npu
TemnepaTtypi 140-150 °C NnpoTAromM AeKiNbKOX CEKYH,

OCHOBHI ekcnlyaTauivHi BUTPaTh NOB'A3aHi 3 BEJIMKOIO KiNbKIiCTIO eHeprii,
O CrMOXMBAETLCA SIS HarpiBaHHA i OXOJIOOXEHHA MoJsioka. Takox Ans
MUTTS Ta OYULLEHHS 0OnagHaHHS CNOXNUBAETLCS BoAA.
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PekomeHpaLii oo yaoCKoHaneHHs:

e 3aMiHa nacTepusaTopiB MNepioanyHoOro Tuny Ha 6e3nepepBHUin
npoLec, y TOMy YUCHi, BUKOPUCTAHHS TennoobMiHHUKIB Ans nonepeaHboro
HarpiBaHHS XONOAHOIO MOJIOKA, L0 HAAXOANTb.

o  CKOpOYEHHS KiIbKOCTi 3YMMHOK Yy MpoLiecax.
e  3MEeHLUEHHS YacTOTM OYMLLEHHSA NacTepusaTopa.

e 306ip NPOMMBHUX BOA, O MICTSATb MOJIOKO, ANSi NepepobKn B KOPM
0151 TBAPVH.

lMpuknagn 3anporioHoBaHux PEYB-onuivi Ha BAT «Mosioge4yHeHCcKkui
MOJI0YHMI KOMOGIHaT» (binopych)

Tabnuus 4. 3anpornoHoBaHi PEYB-3axoam

O6car Piyne PiuHe

3anponoHoBaHui PEYB-3axig, iHBecTuuUjin, eKOHOoMiIs, CKOPOYEHHS
€BPO €BPO (O VEEGLE]

O6nagHaHHS WNAHTIB Y 30Hi 50 500 300 m*Boam
npumnomy Mosioka
aBToMaTU4YHNMU SaﬂipHVIMVI
KnanaHamu

BcTaHoBNeHHs cuctemy 50 400 600 kBT*rog,
aBTOMAaTUYHOIO BifKJIIOYEHHS
Ha KOHBEEPI B CeKLii
pPO3NMBaHHSA MOJIOKa

Tennoizonsuis Tpyb 3 600 2000 1400
rapsi40to BOAOM0 i Napoto KBT*rog

Bupob6HuyTBO Macna

Mpw BUPOBHMUTBI Macna HeobxigHO 36eperT XUpPoBy YaCTUHY MOJIOKa B
dopMi, gka Moxe OYTU BUKOPUCTaHa B noganbluomy. Bepliku, oTpumaHi B
npoueci noainy Mosioka, NactepmaytoTb Npu Temnepartypax go 110 °C, nicna
4YOro OXONOAXYIOTb. Y BMMAAKy MPUroTyBaHHS KWUCOBEPLUKOBOrO Macna,
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BEPLLKX 3aciBaloTb KynbTypolo, fka B MoganbllOMy B HUX Bu3piBae (12-
18 roguH npu Temnepatypi 20 °C). Beplwkn nomiwaoTe B MacnobinHo, ae
rnodynn Xupy pynHyloTbes, Wob pecrtabinisyBatv emynbcito i 3ibpatn
MOJIOYHWI XMP.

BepLkwn, oTpumani Ha

cTagii cenapawyji
MOMoKa

|

EnekTpoenepria .
MNacTepuzayia
Mapa BEpLUKIE T3 —*CTiuHi BOgK
Oxon opxysad Dxurﬁjo HEHHA §
JakBacka A

v

Conogki/BuTpumMaHi
BEPLUKKM 4NA
abuBaHHA

Puc. 7. MNMpouec BUpoOGHULTBA BepLUKIB

Conogri/BUTpUMaHI
BEPLUKW, OTPUMaHI B
PE3yNLTaTI BUTPUMEMN

EnexTpoeHepria BTpaueHwii xonogoareHT
Oxonogsyeay —» 3BMBAHHA —:-I'Ia_xm _
Cink CTiuHi BOOM, L0 MICTATE
WP Ta MUK 3ac0bu

v

Macno

Puc. 8. Mpouec BUpo6GHMLTBa Macna

3BuYaiiHa TeXHOMOoria BUPOOHMLUTBa Macna nepepbadvyae BUKOPUCTaAHHSA
mMacsiobiliHi Y1 BUKOPUCTaHHSA BanukiB (npu 6e3anepepBHOMY BUPOOHULITBI).

Y CTiyHMX BoOmax nicnss MPOMMBAHHA Ta OYULLEHHS MacTepusaTtopis
MICTUTBCS BENMKA KifIbKICTb OpraHiYHMX pPEeYOBUH. HAKLWO naxrta He
BUKOPUCTOBYETbLCS B IKOCTI NPoayKTy abo iHrpenieHTa, ue 3Ha4yHO NiaBuLLye
KiNIbKiICTb OpraHiYHMX pe4OBUH Y CTIHHUX BOLAX.
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PekomeHpalLlii o0 yaoCKOHaNeHHs:

e MiHimizaujs yacy MUNKM nacTepmaaTopis.

e BcTaHOBEHHS Cy4acHUX NacTepusaTopiB.

e 30ip MOJIOKOBMICHMUX CTi4HUMX BOA AN BUPOOHULTBA MOBIYHMX

NPOAYKTIB.

Hanpuknag, vy  BipmeHii

3HEXKnpeHe MOJIOKO

BMKOPWUCTOBYETLCA AN BUPOOHMLTBA TPAZMULiIMHOTO HEXKMPHOTO CUpY.

Bupob6HuyTBO CcUpy

Micna nactepmu3sauji (70°C, 15 cekyHa)

i oxonomxeHHsa (mo 30°C)

He30upaHe abo CTaHOApPTM3OBaHe MOJIOKO 3aciBaeTbCcsl KynbTypamu (1,0-

1,5%) i BUAMBaeTbCA B CUMpPHY BaHHY 3 Miwankamu. llicna AoCArHeHHs

HeoOXigHOT KNCNOTHOCTI (45-60 XBUMH) 400aI0Tb CUYYXHUIA DEePMEHT, KU

NepeTBOPIOE MOJIOYHY Macy B cup. Cup Hapi3aeTbCs | pa3om i3 CMpoBaTKOo

HarpiBaeTbcs (39 °‘C), nNpu UubOMY peTesibHO nepemiyetbes. [licns uporo

cumpoBaTKka 3/IMBaETbCS, | CMPY JaloTb BIACTOATUCS. [10TiM cUp Hapi3aeTbCs,

COJIUTbLCS, MAKYETLCS B HEMPOHMKHY MJIiBKY a60 MapJsito Ta BU3piBae.

Mapa
EnektoeHepris
Oxonogxysay

KyneTypa
Cuuy>KHUN
dhepmeHT

Cinb
O6ropTka cupy

Monoko ans
cupoainns

BupoBHuyTEO CUpY

—>

v

Butpumanuii cup

Puc. 9. Mpouec BMUpoGHULTBA CUPY

CwvipHa cuposaTtka
Boga ans
OronicKyBaHHSA 3i
cnigamu cupy, Xupis Ta
MUoYKx 3acobis

Mpu HeBenukuMx MacwTabax BUPOOHMLUTBA 3a3BUYail 3aCTOCOBYIOTb

nepioanMyHMiA Npouec, ane cUp TakoX Moxe BUpobnaTucs GeanepepBHO 3

BUKOPUCTaHHAM CUCTEMMU 6e3r|epepBHoro apeHaxy,

dopmyBaHHA Ta

3anoBHeHHs1 popM. Hanpuknan, ogHOKONIOHHA Yn 6araTokonoHHa cucTema

Tetra Tebel Casomatic.
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EkonoriyHi npobnemu npu BUPOOHMUTBI CUpiB 3a3Bu4yail MoB'A3aHi i3

yTunisauielo cmpoBaTku. MonoyHa cupoBartka, sik npasmno, Mictutb 0,6-

0,9 % posumHHoro 6inka, 0o 0,3 % xunpy i 40 5 % nakTo3n. 3axXOPOHEHHS LyX

BiOIXO4iB Ha noniroHax abo CKUAAHHSA B PiYKM MOXe MNpPU3BECcTU A0 ix

3abpyaQHEeHHs i NOSIBM HEMPUEMHKX 3araxiB.

PekomeHpauji woao yooCKOHaneHHs:

KoHTponb piBHA y BaHHax OJfist 3anobiraHHs nepenneam.
PerynioBaHHs TemnepaTypu ons 3anobiraHHs NPUropsiHHS.
BigHOBMTM BiNoK i3 CONOAKOT MOJSIOYHOT CUPOBATKU, KA 3'ABJISIETLCS
npu BUKOPWUCTaHHI (GEepMEHTIB AN 3ryLLeHHS MOJioka, MOXHa 3a
ponomoroto ynbTpadinetpauii (UF). Yepes BucoOky BapTiCcTb, Take
OYULLEHHS € EKOHOMIYHO AOUISIbHUM TifIbKN MPU HAsiBHOCTI BEJINKUX
obcariB cBixoi cupoBaTkn. CUpPOBaTKOBUI MPOTEIHOBUI MOPOLLOK
Moxe ByTV BUKOPUCTaHU NPY BUPOOHNLTBI XNi6oBYyNoYHMX BUPOOiB
i M'ACONPOAYKTIB BHACNIAOK CBOIX XESO4YNX BNaCTUBOCTEN.
BukopuctaHHs MONOYHMX CTiYHMX BOA, (CUPOBATKU) MOXIMBE B
noganbloMy Mpw BUPOBHMUTBI Macna, ANns 4oro HeobxigHo
NPONyCcTUTU CUPOBaATKy LWe pa3 4yepel3 cenapatop i nigoatm
[,00aTKOBIN 06po0Lj.

CupoBaTka MOXe TakoX OyTu BUKOpPUCTaHa B SAKOCTI KOpMY ANs
TBapMH abo xap4yoBoi A0OaBKM Yepe3 HasiBHICTb BEJINKOI KifIbKOCTI
oinkis.

MonoyHa cupoBatka Moxe OyTuU BMKOpUCTaHa ANs MONIMWeHHs
SAKOCTI 'PYHTY, @ TakoX A1 3POLUEHHS.

lMpn BUPOBHULITBI MOJIOYHUX MPOAYKTIB KoMnaHis "Mapinna” (BipmeHis)

Takox Bupobsisie 3 Bigxoais (cuposatku) npubansHo 4 000 kr kopmiB Ans
TBapuH, Lo gae 8 000 eBpo 0AaTKOBOro rnpubyTKy Ha Pik.
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Bupo6HULTBO 3ryLeHOro i Cyxoro MoJsioka

Ana BnganeHHs BoAM MNpU CYyLUiHHI MOJiIoKa 3aCTOCOBYETbCSI BakKyyMHe

BUMapoBaHHA.
LlineHe abo 3rywieHe
MOIOKO
Mapa Criuni BOOM
EnektpoeHepria —» BunaposysaHHa [—> LLlym
Boga

v

MornoyHUIn KOHUEHTpaT

Puc. 10. MNpouec BunapoBaHHS MOJI0Ka

CyLWiHHA po3nuiioBaHHAM Halbinbll 4acTO BUKOPUCTOBYETLCHA MpwU
npomucnoBomy 6e3nepepBHOMY CYLLUiHHI MOJIOKa, CMPOBAaTKM Ta MNPOAYKTIB
OUTAYOro XapyyBaHHS. IHWI MeToAM BKIIOHAIOTb CYLUIHHA BUMOPOXYBAHHAM i
CyLUiHHS B BapabaHi.

BunaptoBaHHA MoB'A3aHe 3 AyXe BMCOKUM PIBHEM €HeproCrnoXmMBaHHS.
TepMivHi BUNapHWUKKU CTBOPIOIOTb BUCOKI PIiBHI WWYMY i € €HeproeMHUMMN.
OuneHH1 MexaHIYHUX KOMMPECOPiB € TPYAOMICTKMM MpoLecoM Ta
NPU3BOLANTb 00 YTBOPEHHS PiAKMX BigXOomiB.

PekomeHpaLii woa0 yaoCKOHaNeHHs:

e [lokpawmMTn KOHTPOSb 3a piBHEM piogMHM ansa  3anobiraHHs
BUIMBAHHIO MPW KUMiHHi.

e PeuunpkynioBaTV HU3bKOKOHLEHTPOBaAHE MOJIOKO AN AOCHATHEHHS
HeoOXigHOT KOHUEeHTpaLji.

e 3nmBaTu pigki npoaykTn 3 06nagHaHHA nepen MPOMUBaHHSIM.

e [lOBTOPHO BUKOPUCTOBYBATU KOHAEHCAT.

e 306upaTun cMpPOBaTKY B IKOCTi KOPMCHOIO NOBGIYHOro NPOAYKTY.
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Bupob6HuyTBO MOpPO3UBa

MopoO3MBO € MPOAYKTOM Ha OCHOBI MOJIOKa, KU 3a3BUYall MICTUTb 6-
12 % xwupy, 7,5-11,5% 3HexmpeHoro monoka ta 13-18 % uykpy. Takox
nopatoTbes ctabinizatopu, emysbratopym Ta apoMatnsaTopw. IHrpemieHTn
3MilWyIOTb, HarpiBaloTb A0 TemnepaTtypu npmbnusHo 70-75°C i
romoreHisyotb. CyMmill nactepusyoTb WNAXOM HarpiBaHHs o 80-85 °C Big,
2 0o 15 cekyHA, nicnsi Horo OXoNO4XYIOTb | BATPUMYIOTb Mpu BiflbLl HU3bKNX
TemnepaTtypax Bif 4 A0 24 roanH.

BapBHMKM Ta apomatmsaTopu [O0[AAal0TbCA Ha CTadii  A03piBaHHS.
MoposunbHukn 6e3nepepBHOi  Aii  BUKOPUCTOBYIOTLCA O LUBUAKOMO
3aMOpOXyBaHHA Mopo3uBa o0 -6°C. CTucHeHe noOBITPA A0OAETLCA ANS
36inblUeHHs 06’eMy MNpPOAYKTY B TMPOLECi 3aMOopoXyBaHHS. Mopo3unBo
PO3NMBalOTb Y KOHTENHEPW | Aani 3aMOPOXYIOTb B TYHESIbHUX MOPO3UIIbHUX
Kamepax, Lo npauoioTb npyn Temnepatypi Big -30 oo -40 °C.

Tao6nuusa 5. MNMopiBHSANbHI NOKa3HNUKKM NP BUPOOHULITBI MOpPO3UBa

CnoxxwvBaHHS eHeprii (KBT*roa/kr) 0,6-2,8
CnoxwBaHHs Bogu (1/Kr) 4,0-5,0
YTBOpPEHHS CTiYHUX BOA, (11 / Kr) 2,7-4,0

PekomeHpaauii oo yaoCKoHaneHHs:

¢ BukopucrtoByBaTty TEMNO, WO OAEPXYETLCA B MPOLECI NacTepusaldlii.

MuTTe Ta OYUNLL|eHHS

Pobo4i 30HM Ta obnagHaHHSA, WO 3HaX0OATbCA B KOHTaKTi 3 MOJIOKOM i
MOJIOYHUMW MNPOAYKTaMU, HeOoOXiOHO PEerynsipHO MUTU AN OOTPUMAaHHS
CaHiTapHoO-ririeHiYyHMx BUMOr. Ha mutTa Moxe npuxoamtn 25-40 % Bif
3arajsibHOro CrnoXmBaHHs BOAM Ha MOJIOYHOMY KoMbiHaTi. lMicna MuTTa Boaa
MOXE MICTUTU 3HAYHY KiIbKiCTb 3a0pYQHIOYMX PEYOBUH Yepes NPUCYTHICTb
MOJIOYHOIO XMpPY i BiNKy, a TakoX MUoYnX i Ae3iHdikyumx 3acobis.
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BpyaHe obnagHaHHs

v

Boaa o
KaycTunuHa coga CTNHl BOAMW, WO
A30THa kKnucnota —> OuncTka —>» MICTATb MOMOKO Ta
Mutoui 3acobu MUtoYi 3acobu

Mapa ¢

Yucte obnagHaHHsa

Puc. 11. MNpouec murtta
Mpouec MnTTa 06NaaHaHHA BKoYae B cebe:

e [TpomMmBaHHSA XONOAHOIO BOAOIO (3i CKMOOM B KaHai3aLlio).

e JlopaBaHHs Muloumnx 3acobiB Ta/abo KayCTMYHOI coau (rigpokcuay
HaTpIlO).

e LlypKkynioBaHHS MUIOYOrO PO34YMHY B TypOyneHTHOMY noToui, Ans
BuaaneHHs 3abpyaHeHb (3i CKMOOM B KaHanisaLlito).

e [IpomMuBaHHS BOOOO (3i CKMAOM B KaHanisauio).

e [IpOMMBaHHSA PO3YMHOM a30THOI KUCNOTU O 3anobiraHHsa MosiBU
MOJIOYHOI O Hakuny (3i CKMOOM B KaHani3adiio).

e [IpomMuBaHHS BOOOO (3i CKMAOM B KaHanisauio).

PekomeHnpauii woao yaoCKOHaneHHs:

o BcraHoButu CIP-Muinky.

o [lOCTiliHO KOHTPOMIOBATU TUCK BOAM.

¢ (CBO€YaCHO ycyBaTu BUTOKMU.

o  BumMunkatn MUNHI MaWMHM, KON BOHM HE BUKOPUCTOBYIOTBCS.

e [lOBTOPHO BMKOPUCTOBYBaTU MPOMUBHY BOAY, BUKOPUCTOBYOYM Bak-
HakonuyyBau.
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AdornomixxHi npoyecun
BuikopucTaHHsS CTUCHEHOr 0 roBiTps

CTucHeHe nOBITPs BUPOBGNSETHCA KOMMPECOPOM, SKUA  CMOXMBAE
e/IeKTPOEHeprito i OXOJIOAXYETLCS 3a AOMNOMOIroio NoBiTPs abo BOAW.

OcHOBHI pekoMeHpauii Woao nigsuLLeHHs eeKTUBHOCTI BUKOPUCTaHHS
BKJIlOYAlOTb YCYHEHHsI BUTOKIB, TeXHi4yHe 0OCNyroByBaHHS Ta MOBTOPHE
BUKOPWCTaHHS BOAW 4151 OXOJIOOKEHHS.

[MepeBipka TUCKY B CUCTEMI Yy TOM 4ac, KOJSIM CTUCHEHE MOBITPA He
BUKOPUCTOBYETbCS  (HEe  3AOINCHIOETbCA  BUMPOOHWYMIA  npouec), [nae
MOXUIMBICTb OLIHNTU BUTOKM MOBITPS.

Y cepefHbOMYy CUCTEMM CTUCHEHOro MOBITPSA BTpadyaioTb Big 25 % no
35 % MOoBITPS TiNbKM 4epel3 BUTOKU. BUTOKM CTUCHEHOrO MOBITPS B CUCTEMI
obxomaTbca [OpOoro: OTBip AiameTpom 3 MM npu TUCKy B 7 aTMocdep
npu3BoanTb 00 BTpaT Ginbwe 1000 eBpo Ha pik, TOMY Chif CBOEYacCHO
ycyBaTu BCi 3HaA4YHi BUTOKW. Y MONIOBMHI BUNaOKiB 3axo4y WOAO YCYHEHHS
BUTOKIB € Ma/IOBUTPATHUMM.

Ta6nuua 6. BrpaT CTUCHEHOro rnosiTps Yepe3 HeLilbHOCTi

Poamip Brpatun Brpatn Btpatu
OTBOpPY, MM nosiTps, n/c eHeprii, eHeprii,

kBT*rop/penn | MBT*rop/pik

1 1 6 3
3 19 74 27
5 27 199 73

Bupob6neHHs i poarnoain napu

Mapa BUPOBGNSETLCA B KOTENbHI Ta pPO3MNOAINSETLCA MO  BCbOMY
nianpuemMcTey 3a [OMOMOrolo  TersoisoNboBaHMx Tpyb. KoHpeHcat
MoBepTaeTbCsl B EMHICTb Ans 300py KOHAeHcaTy, 3BiOKM BiH MoOXe
HanpaenATUCS y BUPOOHMYI NpoLecn abo 3HOBY NogaBaTUCS B KOTe.
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Tabnuus 7. Buroku napwu (kr/rog) npu temnepatypa 260°C

AiameTp MaHoMeTpUu4HUiA TUCK napu, KMa

oTBOpY,
M 345 689 1034 1379 1724 2068
3,2 12 21 30 39 48 60 67
6,4 46 82 118 153 191 239 268
9,5 103 183 265 347 430 538 604
12,7 183 326 470 616 764 956 1073
19,1 411 733 1058 1387 1719 2151 2413
25,4 731 1303 1881 2465 | 3056 | 3824 | 4290
31,8 1143 | 2036 | 2938 | 3851 | 4776 | 5975 | 6703
38,1 1645 | 2931 4231 5546 | 6877 | 8604 | 9653

Tabnuusa 8. lNMutoma nepegava Tenna Big Hei3osboBaHOI TPyowu nig
Adiero BiTpy 3i wBupgkictio 0,4 M/c npu Temnepartypi OTOYylO4Oro
cepepgoBuwya 21 °C, M>x/rog*meTp

HomiHanbhuit  Tempeparypa cepepoBuwa npouecy, °C

aiameTp Tpyowm,
MM 93 204 316 427 538 649
12,7 1 3 4 7 10 14
25,4 1 3 6 9 14 20
50,8 2 5 9 14 22 32
76,2 2 6 12 19 30 44
101,6 3 8 14 24 37 55
127,0 3 10 18 28 44 66
152,4 4 11 20 34 51 76
203,2 5 13 25 42 66 96
254,0 5 16 30 50 79 119
304,8 6 18 34 58 92 139
406,4 7 21 42 71 113 | 172
508,0 9 26 50 86 139 | 211
609,6 10 30 59 101 164 | 250
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OcHOBHI pekoMeHpauii Woao niasuLLeHHs eeKTUBHOCTI BUKOPUCTaHHS
rnapwv BKJIIOYalOTb KOHTPOJIb AKOCTI NasmBa, KOHTPOJIb PEXUMY eKcryaTauii
KOTNa, TexHiyHe 0OCNyroByBaHHS KOHAEHCaTOBIABIOHWKIB, TEenoi3onsLito
TpybonpoBigHOi apmaTtypu (KpaHiB, ¢dnaHLuiB), EMHOCTEN i iHWMX BiAKPUTUX
MOBEPXOHb.

BogonoctavyaHHsi

Mpwn BiOCYTHOCTI B CUCTEMi BOAOMOCTa4YaHHsA BOAW HeOoOXiOaHOI AKOCTI
Moxe 3HapobuTtucs 1i popaTtkoBa oOpobka, ska BK/OYae aepadijto,
dinbTpauilo Ta, 3a HeObXiAHOCTI, XJI0PYBaHHS.

OcCHOBHi pekomeHaauii wono NigBULLLEHHSA e(eKTUBHOCTI
BOOOKOPWUCTYBAHHA  BK/OYalOTb  NiABULLEHHS  PIiBHA  IHOOPMOBAHOCTI
MpaLiBHUKIB LOAO0 BUKOPUCTAHHA BOAW, YCYHEHHS BUTOKIB, BOOCKOHAJIEHHS
TEXHOJIOTYHUX NPOLECIB, MOBTOPHE BUKOPUCTaHHS BOAMN.

Tabnuua 9. BrpaTtu Bogn yepe3 HeLWiNIbHOCTI

Poamip Brpatn BOAOM, BrtpaTtn Bogm,
OTBOpPY, MM m’/peHb m°/pik
0,5 0,4 140
1 1,2 430
2 3,7 1300
4 18 5400
6 47 17000

3aMopoXXyBaHHS i OXOJ104XEHHS

Y XonoomnbHUX YCTaHOBKax i CUCTEMAx OXOJIOAXKEHHS XonopoareHT
(3a3Buyali, amiak) CTUCKaeTbCAd | MWOro nojanblle PO3LUMPEHHS
BUKOPUCTOBYETBHCA [J19 OXOJNIOOXEHHA CUCTEMU i3 3aMKHYTUM KOHTYPOM.
XonopoareHT MOXe BUCTynatm B SIKOCTI MEPBUHHOrO TemnaoHocia abo
BUKOPUCTOBYBATUCH [OJ19 OXOJNIOLXKEHHS TENJIOHOCIA [APpYyroro KOHTYpY,
Hanpuknag, OXONOAXYBaJIbHOMO COJISHOrO PO34MHY abo eTUIEHTNiKoNIo.
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XnopdTopsyrneui, ski paHille BUKOPUCTOBYBANINCS B SKOCTI XO040areHTy,
B AlaHWi1 Yac 3ab60POHEHI, TOMY iX BUKOPUCTaHHS NPUMNNHEHO.

CncteMn OXONOOXKEHHS CKIMAAaloTbCA 3 KOMMPECOPIB, KOHOEHCATOPIB i
BUNapHukiB. OCHOBHOIO XapaKTEPUCTUKOIO CUCTEMWU OXOJNIOOXEHHS €
KoediuieHT kopucHoi aii (KKA), €Kkuin BM3HAYa€ETbCA OXOJI0OXKYOYUM
edpektoMm (OE), posgineHum Ha npuknageHy poboTy (Tob6To noTpeby B
eHeprii abo noTtyxHocTi). KK, 3anexuTtb Big Temnepatypu: YMM MeHLle
pisHNUA TeMnepaTyp MiX CMoXmBadyem Tensa Ta [KepesioM Tenna, TUM
BULLE eDEKTUBHICTb.

PekomeHpauii wWoa0  yOOCKOHANEHHs  ekcnayaTtauii  XonoansbHUX
YCTaHOBOK BKJIOYAIOTb YCYHEHHS1 BUTOKIB, MiHIMi3aL,itlo NPOHUKHEHHSA Tenna,
TEnoi3onsuUilo XoNoAuIbHUX KamMep i TPy, TexHiyHe oOcCNyroByBaHHS,
OYMLLEHHS BUNAPHMKIB | KOHOEHCATOPIB, a TaKoX, $KLIO Le MOXIMBO,
3HWXXEHHSA TeMnepaTypu KOHAEHcaLjl.
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NPUKJIAAU TEXHOJIOTNYHUX PILWLEHb B MOJIOYHIA
NnMPOMUCIOBOCTI

YacTtkoBa roMmoreHi3awisi MTMTHOro MoJioka

BepLkn roMOreHi3yoTb 3 HEBENMKOIO YACTUHOIO 3HEXMPEHOro MOJioKa
[0 onNTUManbHOro BMICTY Xupy (12 %). IHWa YaCTMHa 3HEXNPEHOrO MOJIOKa
HapgxoauTb 6eanocepedHbO 3 BIALEHTPOBOrO cenaparopa B CeKLujlo
nactepusauii. [OMOreHizoBaHi BepLIKM BBOAATLCS 3HOBY B  MOTIK
3HEXMPEHOr0 MOJIOKa Mepen HaOXOOXKEHHSM B CeKLUilo OCTaTo4yHOro
nigirpisy. TakMMm 4YMHOM, He BCE 3HEXWPEHe MOJIOKO, WO HaaXo4UThb,
rOMOr€eHI3YEThCH, | PO3MipP rOMOreHi3aTopis Moxe OyTY 3HAYHO 3MEHLLUEHWUA,
LLLIO Npu13Beae 40 eKOHOMIi eHeprii.

MeHLi romoreHisaTopu felleBlli 3 TOYKM 30pYy K KaniTajabHUX, Tak i
ekcnfayartauiiHux ButpaT. LliHa MeHWworo romoreHidatopa CTaHOBUTb
6nm3bko 55 % Big BapTOCTI aHanoriyHoro obnagHaHHA ans 06pobkm BCbOro
noToky. ButpaTtu enektpoeHeprii MoxyTb 6yTU 3MeHLLUEHI B Mexax 65 %.

Hanpuknag, npuv BUKOPWUCTaHHI 4YaCTKOBOI romoreHisauii B MNpoLeci
nactepm3aauii npym HOMiHanbHIA npoaykTuBHOCTi 25000 n/rop, obcar
romoreHisauii ameHwyetbcs oo 8 500 n/rog. TakMm 4YMHOM, CMOXMBaHa
MOTYXHICTb 3MEHLLYETLCA Ha 65 % LWNSXOM BCTAHOBJIEHHS FOMOreHi3aTopa 3
MEHLLIOKO NOTYXHICTIO B 55 KBT.

Puc. 12. Cxema 4aCcTKOBOI rOMOreHisauii
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Komn’rorepHe ynpasniHHa npoyecamu (CIP-mutTs,
TPaHCNoOpPTyYBaHHS, nacrepu3auii Ta romoreHi3sauii)

Ha mMonokosaBogax BCTAHOBOIOTb B MEBHUX MICUSIX TEXHONOMYHUX
npoueciB nporpamoBaHi  fioriyHi - KoHTponepu (MJIK) i3 3akputummn
cucTteMamMun KOHTposito. B noepHaHHi i3 BUKOPUCTaAHHSAM  cheujiasibHUX
knanaHiB TakuMm crnocoboM MOXHa BUSIBUTW Ta YCYHYTW BTpaTu MOJioka B
TpybonpoBoaax, Npu 3anoBHEHHI pe3epByapiB Ta Yepes NIOACLKNI dakTop,
O B TaKoX Bede A0 3MeHLUeHHs 3abpydHeHHsi CTidHMX BoA. Heponikom
TakuX pilleHb € BUCOKa BapTiCTb.

ABTOMAaTUYHOIO CUCTEMA CTaHOapTU3aLlii XX1py i romoreHisauii Moxe 6yTn
BNpOBagXeHa B MJacTUHYACTUX TeniooOMiHHMKAX 3 KOMM'IOTEPHUM
yrnpaBfiHHAM, $Ki MailoTb Oinblluy MOWyY MOBEPXHi ANns TernnoobmiHy Ta
BUKOPMCTOBYIOTLCA NPW NacTepmaadii Mosioka.

YnpaBniHHA npoLlecoM 36epiraHHs i nogadi cMpoBuHKM, HaniBdabpukaris,
a TakoX MpoAyKTiB B Pi3Hi Moaysni obnagHaHHA MoXe 3AilcHioBaTUCS 3a
[0MOMOro KOMM'tOTEPHOT cnctemun. Ta cama cuctema kepye CIP-muiikoro.

AsTomaTusauia npouecy CIP-MuTTa npu3BOAUTL OO CKOPOYEHHS
KiNbKOCTi BiAX04iB Ta 3HMXEHHS 3abpydHEeHHs CTiYHMX BoA. BukopucTaHHs
KoMM'toTepn3oBaHoi cuctemu CIP-MUKK TakoX MPU3BOANTb OO 3HUXEHHS
KiNNbKOCTi BUKOPMCTOBYBAHOI BOAM i XiMiYHMX peqyOBUH. KOHTPOIb 3a CTaHOM
NOBepxHi TeNNOOOMIHHUMKIB i NMOBTOPHE BUKOPUCTaHHS rapsyoi Boan BeayTb
0o 25 % exoHomii eHeprii i 50 % ekoHoMii BoaM nig yac nactepu3sadii.
ABTOMaTM30BaHe [O03YBaHHA [OO3BOJISE CKOPOTUTU CrMOXMBAHHA BOAM,
MUIOYMX Ta AesiHdikyounx 3acobis Ha 15 %.
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Bbe3nepepsHi nactepun3aropu (HTST i HHST)

Mpn  6GesnepepBHili nacTepu3auii  BMKOPUCTOBYIOTbCS  MPOTOYHI
TennoobMiHHUKKW, Hanpuknag, Tpyb4yacTi, nnacTuHYyacTi i pamkoBi. BoHK
MatoTb HarpiBasbHi i oxonomxyBanbHi cekuii. Ans Toro, wob cKopoTUTU
CMOXWBaHHS eHeprii Ta yTBOPEHHs CTiYHUX BoA, 6e3nepepBHa nactepuaadis
BUKOPUCTOBYETLCS 3aMICTb NepiogmnyHoi nactepmaadii.

MepiognyHa nactepuaauis (NapTisMu) NPOBOAUTLCS NPU TemMnepaTypi Big,
62 po 65°C 3a wac po 30 xBunavH. bBesnepepBHi nactepusatopu
3abeanevyloTb nacTepusalito Npu BUCOKOTEMMepaTypHili BUTPUMLi 3a
KOpOTKUN npomixkok yacy (HTST) abo nactepusauiio Npu KOPOTKOHACHOMY
BMUCOKOTEMMepaTypHOMy  HarpiBaHHi  (HHST). [Nactepusauis  HTST
BinOyBaeTbCs Npw HarpiBaHHi Big 72 po 750 °C 3a 15-240 cekyHa. Mpouec
HHST BukopuctoBye Temnepartypy B gianasoHi Big 85 no 90 °C npoTtarom
yacy Big 1 0o 25 cekyHg,.

EKOHOMIYHI Ta €KONOriyHi BUroan nonsaraiTb Y 3HUXKEHHI CNOXWMBaAHHSA
€Heprii Ta YTBOPEHHS CTiYHUX BOA.
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Mpogykr
Mapa XonogHa Boaa
HarpieanbHe cepeqoenile wwes [lb0AHA BOOA

Puc. 13. Cxema npouecy nactepusauii
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Pekynepauiss Tenna npu nacrepu3adii

B OCHOBHOMY, rnacrtepusartopu OCHalleHi pekynepauinHmMm
NPOTUTOYHUMW  HarpiBajibHUMKU  cekuisMu. Monoko, WO HaaxoauTb,
nonepenHbLO HarpiBalTb TEMIOM Bifl rapsiyoro Mosoka, ke BUXoAUTb Nicns
nactepusadiji.

Taknm YMHOM, SIKLLO BMKOPWUCTOBYBATU MOAIOHUIA HENPSMUIA TenoobMiH
MiX MNPOAYKTOM Micnsi TepMidyHoi 06pobKM i MPOoAyKTOM, LLO HaaXoOwuThb,
MOXHa 3HU3UTU MNTOMY BUTpaTy eHeprii Ha 80 %.

Ta6nuua 10. TemnepaTtypHi pexxummn

Temnepatypa MOJ10Ka, LLIO NOCTyNnae 4°C
Temnepatypa pekynepauinHoro HarpisaHHs 65°C
Temnepatypa nacrepusadii 78°C
TemMnepaTtypa pekynepauiiHoro 0Xo104)XeHHs 20°C
TemnepaTtypa Monoka nicnsa nacrepmaadii 4°C
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Puc. 14. Cxema po60Tu TenNI00OMiHHUKA



AcenTtu4yHa cucTema nakyBaHHsl 6e3 acenTu4Hoi kamepu

Mosno4yHuin 3aBod, 3acTOCOBYE BucokoTemnepaTypHy (YBT) o6pobky
MOJIOKa 3 NoAAsbLLOK FOMOrEHI3aLielo Ta acenTUYHNUM MakyBaHHAM. [akeTn
NPSAMOKYTHOI  popMK, B SKMX MOJSIOKO peani3yeTbCs CroXuBayam,
BUIOTOBMIAIOTLCA 3 LLAPyBaTOro Marepiany Ha OCHOBI nanepy, KU BKIOYae
LeKinbka wapiB naiBkn i antomiHieBoi donbrn. YnakoBka HOpPMYeETbCS 3
Ge3nepepBHOI CTPiYKM MNakyBasibHOro MaTepiany, ska noJaeTbcs A0
PO3ANBHOI MaLUMHU 4Yepe3d CTepwunidauiiHy BaHHY 3 MEePEKUCOM BOLHIO.
MoTim cTpiyka popMyeTbCcs B TPpyOy HABKOJIO MiHii nogayi cTepunizoBaHoOro
npoAayKTy, i Micnsi 3anoBHEHHS BUKOHYIOTbCSI BiAMOBIOHI LWIBM Ccriocobom
rapsiyoro 3BaploBaHHSA MnacTtuky. MoaibHWin TN 3anoBHEHHS He BUMarae
acenTuyHoi Kkamepu. [lepeBarn nonsraloTb Yy €EKOHOMIi eHeprii npwu
TepMoo0OpoOLj, 3MEHLLUEHHI KifIbKOCTi BiAXOAiB nakyBaHHS i 3HUXXEHHI BTpaT
mMoroka (Huxde 0,5 %), ogHak Lei npoLuec BCe X 3aNnWAaETbCA AOPOrvM.

MakysansHuil MaTepian
DOPMYETECA B TPYOKY

MakysansHuii MaTepian
CTEPUNI3YETECR

TpyOka
3aN0BHKETLCR
NPOAYKTOM

TpyOky DOPMYKTE Ta
pO3pizaKTs Ha
IHAMBIAYanEHI yNaKosku

KoTywika <@,
naKyBansHoro
Martepiana ‘J

Puc. 15. NakyBaHHS MoJioKa 63 BUKOPUCTaHHSA acCenTU4YHOI Kamepu
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MocrTiiHogito4i BOygoBaHi cuctemMu BUSIBIEHHSI 3MiHUN
cepepnosuLla

Mepen 3anyckom TpybonpoBoAu 3as3Buyai 3amnoBHeHi Bogot. [lpu
3anycKy NpoaykT BULLTOBXYE BOAY Yepe3 APEHaXHU knanaH. HanhyacTiwe
OPEeHaxXHU KnanaH 3aKpuBa€ETbCS BPYYHY MNPUW BidyaslbHOMY CMOCTEPEXEHHI
yepes aesiki NpPoMixkun Yacy. [ns 6inbll TOYHOro BUSIBIEHHS 3MiHU NPOAYKTY
i BOOM 0N aBTOMAaTWU30BaHUX JiHIN BUKOPUCTOBYIOTbCA MOCTIMHOA OYI
meToau. MNocTiliHe BUSBNEHHS MOXe OyTV BUKOHAHO 3a A0MNOMOroo AaTimnkiB
NnoToky abo rycTuHU, AaT4mKiB NPOBIAHOCTI ab0 ONTUYHKUX OAaTYUKIB.

Lli Metoam MoOXyTb OyTM BUKOPWUCTaHI MNpPW 3arnoBHEHHi MNPOAYKTOM
emMHocTel i Tpybonposoais nicns CIP-muiikn, 3anycky HTST, npy MuUTTi
BifIKJItO4YEHOro 06agHaHHs, Npu PeMoHTI TpyGonpoBoaiB.

TakuM YMHOM, BTpaTU NPOAYKTY MOXYTb OyTn 3HUXeHi Ha 50 %, obcar
nepexigHoi cymiwi Ha 30-40 %, GioxiMiyHe croxuBaHHSA kucHio (BCK) B
CTiYHMX BOoAax Moxe 6yTu ameHLLeHo Ha 30 %.

Jatunkn enekTponpoBiAHOCTI 3a3Buyan BuKopucToByloTbcst B CIP-
cuctemax. ONTUYHI AaTYMKM BUKOPUCTOBYIOTLCS 3 METOI0 CTaHAapTu3aauii
XXMPHOCTI MOJIOKa.

Puc. 16. BOyaoBaHuii paT4yMK e 1eKTPONpPoBiAHOCTI
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B6yaoBaHi eMHOCTI ana 36epiraHHs

BupobHuya niHia Moxe O6yTM chnpoekToBaHa TakMM YMHOM, W06
BUPOBHMYI NOTY>XXHOCTI OKPEMUX AiNIIHOK 6ynn ONTUMI30BaHi MO BiAHOLLIEHHIO
[0 iHWUWX p[insgHok ana Toro, wo6 3anobirtu nepeHakonuyeHHio abo
HepocTadi npoaykTy. 3MiHM y rpadiky 3aBaHTaXeHHs BUPOOHWYOI niHii
MOXYTb MopywnTn ueir 6GanaHc, B peaynbTaTi 4Yoro MoJsioko 6yae
uMpkynioBatu B nactepusaTopi. Le npu3Boaute A0 NiABULLEHOrO
CMOXWBaHHSA eHeprii, 3HWXYE SKICTb NPOAYKTY i MoXxe 36inblunTN 4acToTy
MUTTS NacTepusaropa.

Ninbip KinbkocTi Ta po3mipy BOYAOBaHWUX €MHOCTeil Ans 36epiraHHs
npoAayKLji Ha BUXO4i 3 nactepusaropa 3MEHWNTb 40 MiHIMyMY MNPOCTOi Ha
NiHii | peumpkyntoBaHHA Mosioka. [aHe pilleHHs nigBuLLYyE THYYKICTb
CUCTEMMU, AKICTb MPOAYKTY Ta SHUXXYE CMOXMBAHHA BOOM 1 eHepTIi.

Puc. 17. BoyaoBaHi pesepBHi EMHOCTI
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OnrTumisauyis npoyecy nepemillyBaHHS

KoHuenujss po3MilleHHs obnagHaHHA [Ons  PO3NMBY Mif,  HA3BOO
"KOMMOHEHTHE HaMNOBHEHHS" [03BONSE YPIBHOMAHITHUTU KiHLEBI MOJIOYHI
NnpoaykTM Ha sikomMora nisHiWin cTapfii, HaBiTb 6e3nocepedHbO nepen
3anoBHEHHAM. Taka YyCTaHOBKa CK1afaeTbCs 3 ABOX TPybornpoBoaiB: oamH 3i
3HEXNPEHNUM MOJIOKOM, iHLLUNI — i3 MOJIOKOM 3i CTaHAAPTU30BaHNM BMICTOM
Xupy. 3MmillyBaHHs BigOyBaeTbCs B ChiBBiOHOLLEHHI, sike MNOTpibHe Ons
KOXHOro KOHKpEeTHOro npoaykty. Hanpwuknag, 3aBoa BUPOOGSISIE MOJIOKO 3
TpbOMa PI3HUMW BMICTaMU XUPY, WO MoXe OyTU [AOCArHYTO LWISIXOM
BiANOBIAHOINO HanalwTyBaHHS YCTaHOBKW. BTpatn npoAykuii i nakyBanbHMUX
mMaTepianiB nNpu Takin cxemi BiACYTHi. KOMMNOHEHTHE HaMNOBHEHHS 3MEHLUYE
noTpeby y BOyaoBaHMx 36epirasnbHNX EMHOCTSIX | NOTPebu B MUTTI.

[Hy4KiCcTb (8paTHicTb no nepeHanalTyBaHHs) BUPOOHMLTBA
NigBULLYETbCS, | KiHUEBi npoaykTn Oinblue BiANOBiAAOTb CMOXMBYOMY
nonuty, WO MOXe BEeCTU [0 3MeHlWeHHs 36epiraHHs npoaykuii B
xonoaunbHuKax. BapTicTb Takmx cuctem Moxe 6yt BUCOKOW (1 MinbioH
€BPO 3a NiHito, ska Bupobnsie 12000 nakeTiB 3a roAuMHy), ane Take
obnagHaHHSA MOXe 3aMiHUTU AeKiNbka 3BUYaliHUX JTiHI pO3nBY.

Puc. 18. JliHia po3nuBy 3 nepeHanarog)XeHHsamM
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YneTpagpineTpauisa gna ctaHgapTu3sauii BMicTy 6inka

YnbTpadinbTpauis MOXe BUKOPUCTOBYBATUCh AJ19 CTaHAapTM3aL,ii BMIiCTy
Binka B Monoui anst BUroToBneHHst cupiB. Mig TMCKOM MOJIOKO MPOXOAMTb
yepe3 mMeMbpaHy, sika He Mpornyckae monekynu 6inka, 30inbLyoYM Taknum
YXNHOM MOrO BMICT.

BukopucTtaHHs ynbTpadinbTpauii Bege Ao 36inblUeHHs BUPOOHWULITBA
cupy Ha oauHuulo nepepobneHoro Mosioka. [Mpu  UpOMYy  KiNbKiCTb
YTBOPIOBAHOI  CMPOBATKM  MEHLWEe B TMOPIBHAHHI i3  TpaAuuiliHOIO
CTaHpapTusauieto. binbwe TOro, HaBiTb 3a BUKOPUCTAHHA  MNpwu
ynbTpadinbTpauii 4OAaTKOBOI enekTpoeHeprii, TennoBOoi eHeprii i Boaun, uen
rnpouec € BUrigHUM vyepea 36ibLLEHHS] BUXOAY CUPY.

BapTicTb iHBECTULN BUCOKA, | TEPMIHU OKYMHOCTI € NPUAHATHUM TiJIbKU B
TOMY BMMaAKy, SKLLO o6csarn BUpoObHMUTBa OCUTbL Benuki. Ha nignpuemMcTsi
(3 npoaykTueHicTio 25 000 T/pik xoBTOro cupy) iHBectumuji B 430 000 eBpo

OKyMASTbCS NPUBN3HO 3a 6 POKiB.

Puc. 19. Cxema npouecy ynbtpadinbrpauii
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Cucremu CIP-Mmutts

Cuctemu CIP-mutTa (CIP — Cleaning in place, TO6TO «MUTTS Ha Micuji»)
3a3BMyal BUKOPUCTOBYIOTbCS Ha 3aBojax 3 nepepobku mMonoka pns
OuYMLLLEHHS pe3epByapiB, Tpyd, MallMH SIS PO3NMBY, MacTepusaTopis,
romMoreHisaTopiB Ta iHwWoro obnagHaHHsa. [obpe cnpoekToBaHa cucTema
3MEHLLUYE BUKOPUCTaHHSA BOLM i XiMIKaTiB, TakoX 3aollafxye Tpygosarpartm
Ha py4yHe mMuTTda. Y Hanbinbw edekTMBHUX Ta ekonoridyHux ClP-cuctemax
BOJA A8 MPOMUBAHHS Ta XiMidYHi pe4OBUHW BioHOBIOOTLCA | 36epiraloTbes
Ang noBTOpHOro BukopucTaHHa. [Leski CIP-cuctemm BMKOPUCTOBYIOTb
MeMOpaHHy QinbTpauito Ans BiAHOBNEHHSA BOAM | XiMIYHUX PEe4YOBUH.

Y GiNbLLIOCTI CUCTEM PO3YMHHICTb XIMIYHMX peareHTiB Yy BOAj BU3HAYAETbCS
3a OJOMOMOIroK BMMIPIOBaYiB enekTponpoBigHoCTi abo kanaMyTHOCTI. JesKi
CUCTEMWU BUKOPUCTOBYIOTb Tammepu. HesanexHo Big cuctemu, ayxe
BaXJINBO PEFYNSAPHO KOHTPOIOBATU KOHUEHTPALID XiMIYHUX PEYOBUH i
Temnepartypy, a TakoX 34iCHIOBATU Bi3yasibHUIM KOHTPOJIb 3a JOCATHEHHAM
HeobXigHOT YnCTOTW.

Boga —»  [MonepenHe ononickyeanHA  —— CTiyni Bogu
{ I
Posum myry  ——» NMy#He ounEHHA =—=> CTiuHi BogH
Boga ——» MpomMUBEaHHA —* CTiuni BogK
£ ]
Kuc nomHiia —p KuCnoTHe GUMLLEHHA == CTiuHi BogK
POIFMH

l

Boga ——» HiHueBe ononickyBaHHA —* CTiuHi BOAM

Puc. 20. Cxema npouecy CIP-mutts
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BucokoegeKkTuBHi KOTesIbHI YCTaHOBKU

KoediljieHT KopUCHOI Aii KOTeNbHUX YCTaHOBOK MOXe OyTu MNiaBULLEHUI
3a paxyHOK YCTaHOBKM obnagHaHHS pekynepauii Tenna, Hanpuknag,
pekynepaTopiB i ekoHoMal3epiB. EkoHoMan3ep € TernsoobMiHHUKOM Tuny
«MOBITPA-PiANHA», SKUN BUKOPUCTOBYE Tennao Bi4 OMMOBMX rasiB gns
nonepenHbOro HarpiBaHHA BOAM, WO NOJAETLCA B KOTeN. Butpatn nanuea
MOXYTb OYyTW 3MeHLUeHi NMpnbnuaHo Ha 1% npu 3HUXEHHI TemnepaTypu
OVMOBUX rasiB Ha KoxHi 4,5 °C. Pekynepatopu npeactaBnsioTb Co6olo
TensIOOOMIHHUKM  TUMY  «MOBITPSA-NOBITPSA», $Ki  BUKOPUCTOBYIOTbCA ASIA
yTunizauii Tenna Big AMMOBMX rasiB Npuy nonepenHbLoMy nigirpisi NOBITPS, LLO
HaAXoAMTb A0 NPOLECY FOPIHHS.

MpuBOAM HarHiTadiB NOBITPA LNS FOPIHHA (BEHTUAATOPIB) 3i 3MIHHOIO
WBMAKICTIO MOXYTb OyTW HanawToBaHi, wWo6 MOCTiMHO BignosigaTw
HaBaHTaXeHHIO kotna. [lpu 3amiHi abo MopepHisauji koTniB 6GaraTto
MOJIOYHMX 3aBOfIB NparHyTb BUKOPUCTOBYBATM Bifbll epekTUBHE NasnBo 3
MEHLLIMMU BUKMAAMM (Hanpuknag, npupodHwuii ras abo 6iora3 3amicTb
Byrinns). [poBedeHHs nomdibHUX eHeprosbepiralymMx 3axodiB  MoOXxe
npueecTn Ao nigsueHHs KK, kotenbHoi yctaHoBkU A0 90-94 %.

| pekynepartop |

>

g

|  nositps gns Harpisy |

Puc. 21. Cxema po60Tu pekynepartopa
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BukopucrtaHHs 6ionanueBa

BionannBo npeactaBnsie cobol MOTOKM OpraHiyHMx Bigxopnis, ki
BOJIOALIIOTb KOPUCHOIO eHeprieto i/abo MIiCTATb MOXWBHI PEYOBUMHN Ta MOXYTb
OyTV BUKOPUCTaHi B IKOCTi NafvBa ans BUpobHULTBa eHeprii. [MoTeHujiiiHMu
Buoamu Gionanvea, WO YTBOPKETbLCA Ha MOJIOKO3aBogax, € MeTaH 3
aHaepobHMX peakTopiB i Wam nicns 06pobku CTiYHMX BOA,

MonepepaHi ymoBn ons e pekTUBHOIo BUKOPUCTaHHS Biorasy:

1. BupaneHHs Bonoru, Wo MicTutbca B biorasi.

2. CymicHicTb 6iorasy 3 efieMeHTaMm KOHCTPYKLIT KOTeNIbHOI YyCTaHOBKM
LN YHUKHEHHS KOPO3ii.

3. MocTiliHa fOCTYNHICTb raay nig HeoOXiAHUM TUCKOM.

4. ApekBaTHa 6ydepusadis.

5. BiACyTHICTb Y CTi4HMX BOJaxX TOKCUYHUX PEYOBUH, AKi MOXYTb BIJIMHYTH
Ha BMPOOHMLUTBO Bionanuea.

AK npuknan MoxHa npmBecTu 3aBop B HigepnaHgax (nponykty Borculo
Whey), ne OyB BCTaHOBJIEHUI peakToOp aHaepoObHOro TuMNy 3 BUCXiOHUM
notokom (UASB). 3aranbHuin obcar inBecTuuin cknae 1,8 mnH gonapis CLUA,
TepMiH okynHocTi — 3,5 poky. OCHOBHi €KOHOMIYHiI Ta €KONOriYyHi BUroam
nonararwTe Yy BUPOOHMUTBI MeTaHy, WO TMPU3BENO [0 3MEeHLIEeHHs
CNOXWBaHHA MPUPOAHOro rasy Ha 700 000 m° Ha pik.

30Ha 3BAXEHOr0 biora3
QcaRy i Tpboxda3sHun cenapartop
Mepenuesnit
nopir .
Buxigrun
NOTIK
30Ka
YLLINBHEROTD
ocaay
Po3noainsHuK
BxigHuit /
noTIK i

Puc. 22. Cxema peakropa Aans oTpuMaHHs Giorasy
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NMOKA3HUKU E®PEKTUBHOCTI BUPOBHU4YUX
NMPOLECIB NPU NEPEPOBLI MOJIOKA

Ta6nuusa 11. BrpaTtu npoaykuii B MO04YHIv rany3i, %

BTpatn npoaykuii 9k BigCOTOK Bif,

HaiimeHyBaHHs! 06p06neHoi CMPOBMHU
Monoko Kunp CupoBaTtka
Macno/TpaHcnopTyBaHHs 0.17 0.14 )
3HEXNPEHOro Monoka
Macno i cyxe 3HexmnpeHe 0.60 0,20 )
MOJIOKO
Cwup 0,20 0,10 1,60
Cwup i BUNnapoByBaHHS 0.20 0.10 2.20
CcupoBaTKu

Cup i cyxa cupoBaTka 0,20 0,10 2,30
Monoko onst CnoXuBaHHS 1,90 0,70 -
LlinbHe cyxe Monoko 0,64 0,22 -

Tabnuusa 12. CrnoxunBaHHS pecypciB i yTBOPEHHSs CTiYHUX BO4

Enepris,
KBT*rog/n
nepepobneHoro

Bopa, n/n CtiyHi BOOW, n/n

nepepobeHoro

MpoaykT nepepobneHoro

MOJIOKa MOJIOKa
MOJIOKa

rluTHe Monoko i 1,0-1,5 0,1-0,2 0.9-1,4
MOJIOKOMNPOAYKTU
Cuvp i cuposatka 1,4-2,0 0,2-0,3 1,2-1,8
MonoHni 0,8-1,7 0,3-0,4 0,8-1,5
MOPOLLOK, CUP
Mopoaunso 4,5-5,5 0,8-1,2 2,7-4,0
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Ta6nuua 13. CnoxunBaHHs BoAgW Ha OKpeMux ginsHkax i npoyecax

YacTtka Big,
CnoXuBaHHS,
3araJibHoOro
OO6OnacTb 3aCTOCYBaHHA n/Kr
- CMOXUBaHHS,

npoaykKuii %
Kamepa 36epiraHHs 0,01-1,45 2
BukopucTaHHS NnepcoHanom 0,02-0,44 2
Bonnep 0,03-0,78 2
36epiraHHs B XONOANNbHUKY 0,03-0,78 2
30Ha HaaxXoaKEHHS 0,11-0,92 3
30Ha HaNOBHEHHS 0,11-0,41 3
MwuTTS 06peLUiTkn 0,18-0,75 4
MpaonpHs 0,20-1,8 5
OunuieHHa 0,32-1,76 8
MpuMILLEHHSA AN NPUroTyBaHHSA
cupy 0,06-20,89 13
KomyHanbHi nocnyrum 0,56-4,39 16
BmicT B npoaykuji 1,52-9,44 40
BCbOIo 2,21-9,44 100

Taonuua 14. CnoxuBaHHSI eJleKTpoeHeprii npu BUPOOBHULUTBI
MOJIOYHOI nNpoaykuii

CnoXuBaHHS
eJieKTpoeHeprii,
rOx/T npoaykuii

Monoko 0,20
Cvp 0,76
Cyxe Monoko 1,43
Macno 0,71
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Ta6nuusa 15. CnoxunBaHHs eHeprii Ha pi3HOTUMHUX MOJIOKO3aBoAax

CyKyrnHe CnoXuBaHHS
eHeprii,

Tun nianpuemcrea rOx/T nepepo6aeHoro

MOJIOKa

CyyacHe nignpruemcTBo 3
BUCOKOE(EKTUBHUM 0.34
pereHepaTMBHUM NacTepus3aTopom ’
Ta cy4acHumM 6oinepom

CyyacHe nignpruemcTBo, ke

BUKOPWUCTOBYE rapsiyy Boay ois 0,50
06pobneHHs
Crape nignpnemcTBo, sike 500

BMKOPUCTOBYE Napy

[JianasoH gnsa 6inbLlwocTi 0.5-1.2
nianpuemMcTs v

Ta6nuusa 16. CrnoxunBaHHs eHeprii npy BUNnapoByBaHHI i CyLUiHHI

CyKyrnHe CnoXuUBaHHS

Tun BUNapoBaHHS | CUCTEMM CYLLUIHHS eHeprii,
rOx/T npoaykuii

5-cTyniHyaTnin BUNnapoByBau i 13-15
OBOCTYMNiHYaTUIM CyLIMNbHWI anapaTt

3-cTyniHYyaTUiA BUNMapoByBaX i

. o - 22-28
O[HOCTYMIHYaTUI CYLUINIIbHWNA anapaTt

2-CTyniHYyaTuU BUNapoByBaX i 40-50
OJHOCTYMIHYaTUI CYLUNIIbHUIA anapaTt
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KOPUCHI NOCUJIAHHA

OnpektmBa €C 3 iHTErpoBaHOro KOHTPOIIO Ta nonepenXeHHs
3abpynHeHHs (IPPC), [oBigHWK MnMo Halkpawum AOOCTYNHUM TeXHiYHUM
MeTonam (BREF) ans xapyoBoi, MONOYHOI MPOMUCNIOBOCTI Ta BUPOOHULITBA
HanoiB:

http://eippcb.jrc.ec.europa.eu/reference/BREF/fdm_bref 0806.pdf

BinbLw Yyncte BUpoOHMLTBO Npu nepepobLi Mosioka:

http://www.unep.fr/shared/publications/pdf/2480-CpDairy.pdf

MixHapogoHa ¢iHaHcoBa Kopnopauis (rpyna CeitoBoro 6aHky),
PekomeHpauii 3 OXOPOHM HaBKOJIMLLIHLOIO cepenoBuula, 340pOB'A Ta
6e3nekn ans nepepobkn Mosoka:

http://www.ifc.org/wps/wcm/connect/534a1a8048855373af34ff6a6515
bb18/Final%2B-%2BDairy%2BProcessing.pdf?MOD=AJPERES

Envirowise, ETanoHHi piBHi BUKOPUCTaHHA BOAW HA MOJIOYHUX 3aBOaxX:

http://www.wrap.org.uk/sites/files/wrap/EN740_final.pdf

EkoedeKTUBHICTb B MOMIOYHI NPOMMCNOBOCTI:

http://www.scpclearinghouse.org/upload/publication_and_tool/file/263.
pdf.

Mpouecu Tetpa Mak, JoBigHWK rno nepepobuji Mosioka:

http://www.dairyprocessinghandbook.com

ETanoHn Ta ynpaeniHHA CMCTEMaMu €HepPreTUYHOr0 MEHEOXMEHTY Ha
Manux i cepepHix nignpnemctaax (BESS):

https://ec.europa.eu/energy/intelligent/projects/en/projects/bess
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http://eippcb.jrc.ec.europa.eu/reference/BREF/fdm_bref_0806.pdf
http://www.unep.fr/shared/publications/pdf/2480-CpDairy.pdf
http://www.ifc.org/wps/wcm/connect/534a1a8048855373af34ff6a6515bb18/Final%2B-%2BDairy%2BProcessing.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/534a1a8048855373af34ff6a6515bb18/Final%2B-%2BDairy%2BProcessing.pdf?MOD=AJPERES
http://www.wrap.org.uk/sites/files/wrap/EN740_final.pdf
http://www.scpclearinghouse.org/upload/publication_and_tool/file/263.pdf
http://www.scpclearinghouse.org/upload/publication_and_tool/file/263.pdf
http://www.dairyprocessinghandbook.com/
https://ec.europa.eu/energy/intelligent/projects/en/projects/bess

NEPEJIIK NOCTAYAJIbHUKIB TEXHOJIOIN

Edelstahl

http://www.edelstahl.com.br/homogeneizacao-parcial_ie.html
Tetrapak

http://processinginsights.tetrapak.com/the-secret-to-large-
homogenizer-cost-savings/

GEA

http://www.gea.com/global/en/applications/dairy-processing/index.jsp
Foss (LaHiq)

http://www.foss.com.au/industry-solution/dairy/

Scherjon (Higepnanan)

http://www.scherjon.eu/
Van den Heuvel (HinepnaHan)

http://www.heuvelzuivelmachines.nl/

Relco (Hinepnanow)

http://relco.net/
Scope Electric (Bonrapis)

http://www.scope-electric.com/
Ulimers (CLLA)

http://www.ullmers-dairyequipment.com/Inventory.html
Stoelting Volraht (CLLA)

http://stoelting.com/Stoelting-Portal
Indian Dairy Equipment (IHgis)

http://www.indiandairyequipment.com/
Phoenix Dairy Equipment (IHgis)

http://www.phoenixdairymachinery.com/
Everest Instruments (IHzis)

http://www.everestinstruments.in/dairy-milk.html
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http://www.edelstahl.com.br/homogeneizacao-parcial_ie.html
http://processinginsights.tetrapak.com/the-secret-to-large-homogenizer-cost-savings/
http://processinginsights.tetrapak.com/the-secret-to-large-homogenizer-cost-savings/
http://www.gea.com/global/en/applications/dairy-processing/index.jsp
http://www.foss.com.au/industry-solution/dairy/
http://www.scherjon.eu/
http://www.heuvelzuivelmachines.nl/
http://relco.net/
http://www.scope-electric.com/
http://www.ullmers-dairyequipment.com/Inventory.html
http://stoelting.com/Stoelting-Portal
http://www.indiandairyequipment.com/
http://www.phoenixdairymachinery.com/
http://www.everestinstruments.in/dairy-milk.html
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AOAATOK 1. NEPEJIK 3AXOoAIB woa0 niagABULLEHHA EHEPFOE®PEKTUBHOCTI
BUPOBHULITBA

BupobHnyi npoyecn
BuikopuctaHHs TersioBoi eHeprii
FeHepauis Tenna

Tabnuua O1.1. ManoButpartHi 3axoau A4ns yaocKoHasleHHs rpoyecy reHepadii tenna

3axig, cnpsaMOBaHU HA EKOHOMIlO eHeprii KomeHTapi

1. MakcmManbHO 3MEHLLNTU HaAJULLIOK NOBITPS B 1. BumipsaTtu pieeHbs CO,/0,

MpOoLECi FoOpiHHSA

2. JoBecTn O MakCMMyMy MOBHOTY 3ropsiHHSA 2. BumipaTtn aumHicts/CO

3. MigTpUMyBaTM YUCTOTY KOTNa (3anobiratn 3. KoHTponioBaTtu nNigBuULLEHHS TeMNepaTypu
HaKOMUYEHHIO Harapy 4 Hakumny) OMMOBUX rasis
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3axig, cnpaMOBaHUI HA €eKOHOMIlO eHeprii

KomeHTapi

4. BigpeMOoHTyBaTH (3aMiHUTK) TENNOI30NALLIIO KOTNA

4. MepioAn4HO NepeBipATM CTaH Tennoisonsuji
KoTna

5. TennoisonoBaTtu NigKMBNIOBAJIbHY EMHICTb

5. lNepeBipnTr MOXJIIMBE 3HUXEHHA TeMMepaTtypu
BOAM, LLO NOJAETLCH

6. TennoisonioBaTK NiHii NOBEPHEHHS KOHAEHcaTy

6. MepeBipnTn MOXNVBI BTpaTK TeNna B
TpybonpoBOoAi MNOBEPHEHHS KOHAEHCATY

7. OnTMMi3yBaTKM AKICTb NiAXWBAIOBAIbHOI BOAM i
XUBWUIIbHOI BOOM

7. KoHTpontoBaTu AKICTb MiAXVBAOBaNIbHOT BOAM i
CBIXOT BOAW: TBEPAICTb, KNCNOTHICTb, BMICT KMCHIO,
KanamyTHIiCTb

8. MiHimizyBaTn NnpoayBaHHS

8a. KoHTponioBaTh KOHLLEHTPALLID PO34YMHEHMUX
PEYOBUWH Yy BOAi B KOTA

8b. YoockoHannTtu ynpasniHHSA NpoLecoM
nNpoayBaHHS
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3axig, cnpaMOBaHUI HA €eKOHOMIlO eHeprii

KomeHTapi

9. MigTpuMmyBaTK conna, peLwiTkn, TUCK nogadi
nanvea, TemnepaTypy y BiAnNoBigHOCTI 0O
cneundikauin BMpobHuka Ta npaBwu ekcrnyaTauii

9a. MNMepekoHaTncs, Wwo cneumdikauii LOCTYNHI i
BUKOPUCTOBYIOTbCS

9b. PerynsipHa nepesipka i nepeHanaluTyBaHHs/
obcnyroByBaHHS

10. loBecTn A0 MakCcumMasibHO MOXJINBOT
TemneparTypy NOBITPA AJ15 FOPIHHSA

10. 3abupaTu NOBITPS AN1S BAYBAHHS 3 HAWBULLLOI
TOYKN B KOTESIbHI

11. BHU3NTM TUCK Napw, SKLLO BiH NEPEBULLLYE
BMMOIM CUCTEMU/MPOLLECY

11. MepeBipnTn NoTpedbn cucTemMm/npoLecy;
HanalwTyBaTu efleMEeHTU ynpaBsiHHS

12. BukopucToByBaTu NOBITPSNPOBIA Ans 3abopy
TEensoro NoBiTPs s rOpiHHSA

12. BcTaHOBUTW NOBITPSINPOBIA, A5t 3ab60py NoBiTPs
0151 FOPiHHSA B BifibLLI BUCOKNX YaCTUHaX
NPUMILLLEEHHS

13. BCTaHOBUTN aBTOMATUYHWI LETEKTOP BUTOKY
rasis

14. YCyHYTM BUTOKM B NaponpoBogax
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Ta6nuusa 0,1.2. ButpaTtHi 3axoqu ANns yAOCKOHaJIeHHS Npouecy reHepauii tenna

3axig, cnpaMoOBaHU HA €eKOHOMIlO eHeprii

1. Y pasi cnoxmBaHH4, WO LWBNAKO 3MiHIOETLCS,

(6ydepHa EMHICTb)

nepebynyBaTu oamH abo Kinbka KOTNIB B aKyMynaTop

KomeHTapi

1. KoHTponioBaTn/ouiHioOBaTV MOAESi 3MiHN
CMNOXWBAaHHS

2. 3MiHUTK ToYKM KOHTPOIO Ha High-Low-Off
(Bucoknii-Huabkuin-BuknioyeHo) abo Modulating-
Low-Off (MoaynboBaHun-HM3bknn-BuknioueHo)

2. KoHTposoBaTu/oujiHIOBaTM MOAENi 3MiHU
CMOXMBAHHA

3. BctaHoBUTU cucTeMy pekynepadii Tenna 3 napu

3. PosrnsapaTtn y Bunagkax i3 BEMKOK EMHICTIO 3
6e3nepepBHNUM/4acTUM NPOAYBAHHAM

4. YQOCKOHaNMTU KOHTPOJ1b 3a NPOLECOM FOPiHHSA

4a. 3abe3neynTn OCTaTHE HAaOXOoXKEeHHS Tenna
091 3a40BOJIEHHSA CMOXWBaHHSA

4b. MiHimisyBaTu nogadvy nanvmea/3abpyaHEHHS

4c. 3axncTuTn nepcoHasn/obnagHaHHs




8Y

3axig, cnpaMoOBaHU HA €KOHOMIO eHeprii

5. YTunisauijs tenna

KomeHTapi

5a. EkoHOMansep

5b.Pekynepatop

6. BctaHOBUTM cMCTEMY Ana pekynepadii Tenna
BUAYBHUX NapiB 3 KOTna

6. Po3rnapgatn y Bunagkax i3 BEIMKOK EMHICTIO 3
6e3nepepBHNUM/4acTM NPOAYBAHHAM

7. lHTerpyBaTtun npouecu

7. 06'eaHaTV BUpOOHMYe obnagHaHHs, Wo Mae
CYTTEBO Pi3Hi NoTpebu B Tenni (TobTo napa
HNU3bKOrO TUCKY MiC/IA BUPOOBHNYOro Npouecy, Lo
BUKOPUCTOBYE Napy 3 BUCOKMM TUCKOM, MOXe 6yTun
BMKOPUCTaHa as npoLecy, Wo BUMarae napu 3
HU3bKNM TUCKOM)
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Po3snopgin renna

Ta6nuusa 0,1.3. ManoButpartHi 3axoaun Anas yAOCKOHasIeHHs npouecy po3noginy renna

3axig, cnpsiMoOBaHUI HA EKOHOMIO eHeprii

1. BigpeMoHTyBaTn/3aMiHUTN NOLUKOAXKEHY
Tennoisonsauio

KomeHTapi

1. TennoisontoBaTu TpybonpoBoan, 0cobnmeo
HaBKOJ0 TPYOOMNPOBIAHOI apMaTypu (BEHTUNIB,
KjlanaHis, TOLLO)

2. PEMOHT HecnpaBHUX KOHAEHCATOBROBIIOBaYiB/
BOOOCTOKIB, LUNWHAENIB KfanaHiB i T.4.

2. PerynspHo nepeBipsaTn BUTOKU B CUCTEMI

3. BctaHoBUTM BeHTUNI (knanaHu), wob isonoBatn
€/IEMEHTU CUCTEMU, AKi BUKOPUCTOBYIOTHCS
nepiognyHo

3. MNepeBipsaTK CTaH KOMMOHEHTIB CUCTEMMU, SIKi
BUKOPUCTOBYIOTLCS NMEPIOANYHO (Hanpukniaa,
CEe30HHi, Hi4YHi obirpiBaui)

4. Bigknountn/izonoBaTt 4YacTuHN TpybonpoBsoay,
SIKi He BUKOPUCTOBYIOTbCS1 200 € 3aliBUMHU

4. MepeBipaTN HasABHICTb HEBMKOPUCTOBYBAHUX i
3anBUX OiNsTHOK TpybonpoBoay
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Ta6nuusa 0,1.4. ButpaTtHi 3axoqu 4ns yaoCKOHaIeHHS Npouecy po3noainy renna

3axig, cnpsiMoOBaHUI HA EKOHOMIO eHeprii

1. 3aMiHNTN KOHAEHCATOBJIOBIOBAYi/BOAOCTOKM Ha
BinblU ePeKTUBHI

KomeHTapi

1. KoHTponioBaTn epeKTUBHICTb | BTpaTh Tenna 3
iCHYIO4KX B/IOBIOBAYIB

2. 3aMiHnTM abo NoKpaLLUTU TEMOI30NSALLI0

2. MNepeBipnTn TeNNoi3oNauito, Wwo
BMKOPUCTOBYETbLCS; OLLIHATW BTPATW Tenna B
CUCTEMI

3. [loBeCcTn 10 MakCUMyMY NOBEPHEHHS KOHAEHCaTy

3. BumipioBaTu BUKMAy Tenna 3 KOHOEHCATOM

4. MepenpoekTyBaTn CUCTEMY AJ1S ONTUMI3aLUl
DOBXMH OinsiHoK Tpy6onposoay

5. BHMXEHHS TUCKY B MepeXi
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Yrunizauis renna
Ta6nuua 0,1.5. 3axoau 4N yAOCKOHaIeHHSI TeXHOJIOriYHUX MPoLeciB, O BUKOPUCTOBYIOTb TEIJIO

BigmiTka npo

3axif, cnpsaMoBaHNIA HA eKOHOMI O eHeprii

BUKOHaAHHSA

1. MepenbaunTtn edbekTUBHY Ternsonepenavy

2. YOOCKOHannTu CUCTEMY KOHTPOJIO (Hanpukiaa, BCTAHOBUTU TEPMOCTaTK)

3. PO3rnaHyTn BapiaHTn BUKOPUCTaHHA aflbTePHATUBHUX AXEpPEN eHeprii

4. 3a6e3neynTy BUCOKE 3aBaHTaXEHHS yCTaTKyBaHHS

5. NiksinyBatn nepioan HepeHTabenbHOro NPOCTOBaHHSA 00/1aflHAHHSA B HArpiToMy CTaHi

6. PekynepyBaTu Tenno gns nigirpiesy

7. BigHoBnioBaTu TENAO N1 BAKOPUCTAHHS Ha iHLWIKWX AinsiHKax

8. HaBuaTtn nepcoHan BUKOPMCTOBYBATUM CUCTEMW PYYHOrO YAPaBAiHHS | CTEXNTY 3a
MOXUTMBOCTAMW EKOHOMIi eHeprii
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Ta6nuua 0,1.6. ManosutpatHi 3axoav Ans yAOCKOHaIeHHs1 06irpiBy npuMilyeHsb

Biamitka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHaAHHSA

1. BMKOpMCTOByBaTM OnaneHHsa TiNbKN y I'IpMMiIJJ,eHHFIX, B SIKUX Lie HeobXiaHO

2. BcTaHOBUTM TepMOCTaTh Ha MiHiManbHMin onsa KOMMOPTY pPiBEHb

3. MiHimigyBaTu BTpaTn TENNOro NOBITPS

4. CtexunTtu, Wob Harpisayi 6ynm ynctmmu i npauoanu epekTUBHO

5. MigTprMyBaTN B HaNIEXHOMY CTaHi isonsuii Tpyd B HeonantoBaHUX MPUMILLEHHAX

6. MepeBipsaTr BNOBNOBaYi KOHAEHcaTy

7. BupanaTtu noBiTpS i3 CUCTEM rapsyoro BOAONOCTaYaHHs

8. BukopucToByBaTu Tarimepu

9. BukopmncToByBaTu pyyHe PErytoBaHHS y BiAMOBIOHWX BUNMAaAKax
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Ta6nuua 0,1.7. ButpartHi 3axonun Ansa yAOCKOHasIeHHs 06irpisy npuMilyeHb

Biamitka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHaAHHSA

1. BctaHOBUTY B GinbLLUil KiIbKOCTi/eeKTUBHILLI TepMOoperynsaTopmu

2. BukopucToByBaTu CTiHKUM 3 €/1eKTPOoNpmnBoAOM Ans noainy 6yaisni Ha pisHi 30HK

3. BukopucToByBaTu NOBITPSiHI 3aBicK

4. 3amiHnTun pxepena eHeprii

5. BMiHUTK cncTemy onasneHHs

6. MokpawmTn Tennoisonauito Oyaisni




1%}

BukopuctaHHs1 enekTpoeHeprii

Ta6nuua O,1.8. 3axoau A4nsa yaOCKOHaNeHHs eKcriyartawii ABUryHiB
BigmiTka npo

3axig, cnpasMoBaHM Ha EKOHOMIO eHeprii

BUKOHaAHHSA

1. MepeBipUTH, WO NOTYXHICTb ABUIYHIB HE MEPEBMLLYE iX NOBHE HaBaHTaXeHHs Binblu,
HiX Ha 25 %

2. BcTaHOBUTM Ha ABUIYH KOHTpoOJolodYe ob6fiafHaHHSA (KOHTPOb Hanpyru, KoediluieHTy
MOTY>XHOCTI, 3a4aHOi LUBUAKOCTI)

3. BukopuctoByBaTu NPUCTPOI MIABHOMO MNyCKy

4.BCTaHOBUTU YaCTOTHOPErYNbOBaHI NpUBOAN

5. BcTaHOBUTH BUCOKOEDEKTUBHI ABUTYHU




o3,

BuikopucTtaHHS CTUCHEHOI O MOBITPSI

Taonuua 0,1.9. ManoButpartHi 3axoav 4515 yAOCKOHa/IeHHS BUKOPUCTaHHS CTUCHEHOIO MoBiTps

BigmiTka npo

3axig, cnpaMoBaHU HA eKOHOMIlO eHepril

BUKOHAHHSA

1. BumukaTn ob6nagHaHHSA KOXHOIo pasy, KoJiu € MOXJ/IMBICTb

2. BcTaHOBUTK HEQOPOTi eNeKTPOMarHiTHI kianaHu Ha NiHii nogayi NoBiTpsa Ao
obnagHaHHs, Wob 3ynnHATM nogadvy CTUCHEHOIO MOBITPSA NPY BUMKHEHHI 06nagHaHHS

3. PerynsipHo oumwat dinbTpu noeiTpsidabipHuka

4. BUKOPNCTOBYBATUN MakCMasbHO HU3bKWIA poboUnii TUCK

5. BukopunctoByBaTu NOBITPS Ha BCMOKTYBAHHI 3 MaKkCMMasibHO HU3bKOI TEMMEPaTypoIo

6. BctaHOBUTW OBOLIBUAOKICHI ABUTYHU

7. YCYHYTU BUTOKU

8.PerynapHo nepeBipsT! napaMmeTpun HeOOXiAHOro TUCKY
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Ta6nuusa 0,1.10. ButparHi 3axoav A4ns yAOCKOHaIeHHSI BAKOPUCTAaHHS CTUCHEHOro MoBiTps

BiamiTka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHaAHHA

1. BCTaHOBUTU HEBEIMKMIN KOMMNPECOP A5 BUKOPUCTAHHSA B Nepios, HEMikoBOro nonmTy

2. BcTtaHOBUTY MOBITPANPOBIA, 418 MakCUMaibHOrO OXOJIOO)KEHHS MOBITPS Ha BXOo4i

3. BCTaHOBUTU NiYMABHUKN 151 NOBITPAHOIO NOTOKY Ta €1eKTPUYHI IIYNABHUKN A1S
KOHTPOJIIO CMOXVBAHHS €/IEeKTPOEHEpPrii Ta BUKOPUCTaHHS NMOBITPS

4. BCcTaHOBUTM Cy4acHi KOHTposiepn Ha 6araToKoOMMNPeCcOPHNX YCTaHOBKaXx

5. BcTaHOBUTU CcTaHAapTHUIA 610K pekynepadii Tenna

6. YnawTyBaTu nonepenHe OXONoAXEHHS NOBITPS

7. BipokpeMneHHs crnoxumBadiB MNOBITPS HU3bKOro TUCKY (2,5-3,0 aTtM) B oKpeMy cuctemy

8. BMKOPUCTOBYBaTW YaCTOTHE PEry/loBaHHs Ans KoMnpecopa

9. BukopucToByBaTu iHavBiAyanbHy nogavyy CTUCHEHOIO NOBITPS

10. 3aMiHUTV NHEBMATUYHI iIHCTPYMEHTU Ha eNeKTPUYHI IHCTPYMEHTU




1S

BakyymyBaHHSI
Ta6nuua O,1.11. ManoButpartHi 3axoau Ans yAOCKOHasIeHHsI npouecy BaKyyMyBaHHS

BigmiTka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHaAHHA

1. BumukaTn ob6nagHaHHSA KOXHOIo pasy, KoJiu € MOXJ/IMBICTb

2. MpoBoanTn perynsipHe TexHidyHe 06CnyroByBaHHs A NiATPUMKM ePeKTUBHOT poboTH
Hacoca i 3anobiraHHs NosIOMOK, 0CO6NBO Y BUNaakax, KoM pecuBep MiCTUTb KOHAEeHcaT

3. YCYHYTN BUTOKMU

Taonuua 0,1.12. ButpaTtHi 3axogu Ans y4OCKOHaJIeHHsI NpoLecy BaKyyMyBaHHS

Biamitka npo
BUKOHaHHSA

3axig, cnpasMoBaHM Ha EKOHOMIO eHeprii

1. BcTaHOBUTK CTaHOAPTHWUIA 610K pekynepadji Tenna

2. BukopucTtoByBaTtu LIeHTpanisoBaHy BakyymMHy CUCTEMY 3 AeKiflbkoMa To4YKaMu

A0CTaBKu
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OX010KEHHS Ta 3aMOPOXYBaHHSI

Ta6nuua 0,1.13. 3axoqu ans yaoCKOHaNIeHHS MPOoLeciB OXOJ/I04)KeHHSI Ta 3aMOPOXYBaHHS

BigmiTka npo

3axig, cnpsaMoBaHUI HA eKOHOMIlO eHeprii

BUKOHaAHHA

1. FpynyBaTu XONOANIbHI YCTAHOBKM MO BUKOPUCTOBYBaHI TeMnepaTtypi

2. BukopucTtaTtu iHTerpoBaHe KOMMNOHYBaHHS MigNnpueMcTBa, ONTUMi3yBaTu

BMKOPUCTaHHSA BUMAPHUKIB | KOHAeHCcCaTopIB

3. BukniounTn BTpaTtn Yepea BiaKpUTi ABEPI
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Ta6nuua [O1.14. ManosutpartHi 3axogn pAns YAOCKOHaJlIeHHSI TMpPOLeciB OXOJIOOXEHHs1 Ta
3aMopoXXyBaHHS

BigmiTka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHaAHHA

1. BUMUKaTW OCBITNEHHS, BEHTUNSITOPW, HACOCKU i T.4., SIKLO B iX poB6OTi HeMae
HeoOXiaHOCTI

2. PEMOHT NoLWKOAXKEHOT TENNOIZ0NALLT/YLLiNIbHEHHS

3. MNepeBipnUTK X0N0J0areHT Ha HasiBHICTb 3abpyaAHEHb

4. MepeBipnTU HAsABHICTb HaKMMNY Ha NOBEPXHI KOHAEHCATOpPAa | BUNapHmka

5. HanawTyBaTtn KOHTpOJIepn Tak, o6 3anyyaTy MiHiManbHY KiflbkiCTb KOMMNPECOpPIB Y
BaraToKOMMPECOopPHUX CUCTEMAX

6. KoHTponioBaTu CTPOKU i TPMBaNiCTb LIMKIIB PO3MOPOXYBaHHS. [poBoanTun
PO3MOPOXYBaHHS 3a NoTpebu, a He Yepes MNeBHi MPOMIXKKM Hacy

7. BukopucTaTu pecTpykTypOBaHe 3aBaHTaXeHHs 3a HaBUrigHilWnX Tapudis
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Biamitka npo

3axig, cnpaMoBaHU HA eKOHOMIlO eHepril

BUKOHAHHSA

8. MiHimi3yBaTn 0X0n0AXyBaHW MPOCTIP 3a PaxyHOK YCTAHOBKWN 3HIMHUX NAACTUKOBUX
eKpaHiB abo naHesiein Yn LLISIXOM 3arNOBHEHHS NMPOCTOPY AJ1S1 OXONI0AXEHHS 6110KkamMu 3
nonicTmpony

9. BumukaTn BEHTUASITOPY BUNMapHUKa, KO KOMAPECOP BUMKHEHWIA

10. PerynioBaTu TUCK B KOHAEHcATOPI (OTXe, TemnepaTypy)

11. MpoBognTK 3aTPUMKY 3aMyCcKy KOMMNPECOPIB, CNOYaTKy BKJIOYAYN BEHTUNSALLIO

12. MigBnWNTM TeMnepaTypy BMNapiOBaHHS
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Ta6nuua 0,1.15. ButpatHi 3axoav Ans yAOCKOHaJIeHHSI MPOoLecCiB OXOJI04XXEHHSI Ta 3aMOpPOXYBaHHS

BigmiTka npo

3axig, cnpaMoBaHU HA eKOHOMIlO eHepril

BUKOHAHHSA

1. BCTaHOBUTW €NeKTPUYHI NiYUIbHUKN | Npyunaan ans KOHTPOo 3a 06nagHaHHSM i
XON0AUNBHOIO KAMEpPOIo

2. BctaHOBUTU cucTeMy ynpaBniHHSA CNOXMBaHHAM eHeprii, ska aHaniaye poboTy yciei
CNCTEMU OXOJTOOXKEHHSA

3. BukopuctaTtu edekTBHY TENN0I30NAL,I0 | repMeTm3auito

4. BcTaHOBUTY eEKTUBHI €JIEKTPOHHI pO3LUMPIOBaSIbHI BEHTUNI

5. BigHOBEHHSA BignpaLubOBaHOro Tensa B KoHAeHcaTopi

6. ABTOMaTryHe B1UaasneHHsi NoBITPSA 3 Xono[0areHTy

7. BCTaHOBUTK YaCTOTHE PeryitoBaHHS Ha XONTIOANbHUIA KOMIMPEecop

8. BctaHoBUTU BUCOKOEDEKTUBHMI ab0 ABOXOOOPOTHUI ENEKTPOABUINYH HA BEHTUISTOP
BUNapHMKa




[4°]

3axig, cnpaMoBaHU HA eKOHOMIlO eHepril

9. CTBOpMTM OXONIOAKEHWN I'IpOCTip nonepeny XxonoaunJsibHMX yCtaHOBOK

Biamitka npo
BUKOHaHHSA

10. BukopucTtoByBaTu rapsumnii razonofibHuii xonogoareHT 3 KoMnpecopa Ha
noYaTKOBUX eTanax LMKy PO3MOPOXYBaHHS

11. BuKopucTaHHs HaaMipHOro Tena Bif, iHLWMX BUPOBHUYMX NMPOLECIB A1 OXONOAXEHHS
3 BUKOPUCTaHHSAM afcopbuiiiHoro/abcopbuiiiHoro 0XonoKeHHs
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Bupo6Hn4i npuMilLleHHS
OcBiTneHHs

Tabnuua O1.16. 3axogn 415 yAOCKOHa/IeHHSI OCBIT/IeHHS NPUMILLeHb

BiamiTka npo

3axig, cnpsaMoBaHUI HA eKOHOMIlO eHeprii

BUKOHaAHHA

1. BukopucTtoByiTe Hanbinblu eHeproedekTUBHI namnu BignoBiagHO A0 HeobXiaHUX PiBHIB
OCBITJIEHHS | KONIbOpONepeadi

2. EeKTMBHO BUKOPUCTOBYIMTE LUTYYHE OCBIT/IEHHS

3. TpumaiiTe namnu i CBITUIbHUKM YUCTUMM Bif, Nuny i 6pyay, ski 6110KyI0Tb CBITNIO

4. Bumunkaiite CBiTUIbHUKM, KOJIN OCBITJIEHHS HE NOTpPiOHe

5. Po3rnsHbTe MOXIMBICTb @aBTOMATMYHOIO YNPaBsiHHS OCBITNIEHHSAM (Ha OCHOBI
TanmepiB i/abo poToenemeHTIB)

6. BUKOPUCTOBYITE NPUPOJHE CBITNO
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Biamitka npo

3axig, cnpaMoBaHU HA €eKOHOMIlO eHepril

BUKOHAHHSA

7. YHUKaNTe NOrAMHAHHSA CBiTNa HaBKOJIMLIHIMKW npegMeTaMu (Hanpuknag, TEMHUMMW
CTiHamu, cTeneto Ta Nignoroto)

8. 3amiHiTb namnu, aKi BignpawwoBanu CBii TEPMiH

9. BukopucTtoBynTe Haknenku «Bumunkatun» i «<EKOHOMUTU», SK IHCTPYMEHT HanexXHoro
rocnofapioBaHHs

10. Po3rnaHbTe HOBI TexHONOrIT, Hanpuknaa, iHbpayepBOHE BUNPOMIHIOBaHHS

11. Po3giniTb cUCTEMY OCBIT/IEHHSI BENIMKOIO MPOCTOPY Ha AeKifbka He3anexHUxX rpyn
OCBITNEHHS

12. BUKOPUCTOBYITE AATUYNKM MPUCYTHOCTI

13. BUKOPUCTOBYIATE CUCTEMY OCBIT/IEHHS, sika 6e3nepepPBHO 3MiHIOETbCS




G9

LieHTpasibHe onaieHHsi

Ta6nuua O1.17. ManoButpatHi 3axoav Ans YyAOCKOHa/IeHHS] LeHTPasibHOro onaaeHHs

Biamitka npo

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

BUKOHAHHSA

1. BMKOpUCTOBYBaTU KOHTPOJIEP AJ1i BPaxOBYBaHHS MOroAHUX YyMOB, WO6 perynioBatu
TemnepaTypy BOAM Y KOTAIi B 3a/IEXXHOCTI Bif, 30BHILLHbOI TeMnepaTypu

2. BcTaHoBUTU cyvacHuii Tarimep ans rpadika poboTun koTna

3. TennoizonoBaTtn TpyboNpoOBIg,

4. TennoisonoBaTun pesepByapu s 30epiraHHs rapsyoi Boan

Ta6nuua 0,1.18. ButpatHi 3axoau A4ns yAOCKOHaIeHHS LeHTPasibHOIro onasieHHs

Biamitka npo

3axig, cnpsaMoBaHMUN HA eKOHOMIlO eHeprii

BUKOHaAHHA

1. Po3ainnTtn Benuki BHYTPILLHI MPOCTOPU Ha NPUMILLEHHS MEHLLIOIO PO3Mipy

2. BukopucTtoByBaTtu pagiaLiiiHnii HarpiB y BUnagkax 3a BesIMkux obcaris BeHTUNsLLIi

3. BukopuncToByBaTu BUTSIXXKHY BEHTUNALLIIO
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Cucrema BeHTuasUii

Tabnuua O1.19. ButpartHi 3axogv Ans yAOCKOHa/IeHHSI BEeHTUISILIMHUX CUCTEM

3axig, cnpsMoBaHUI HA €eKOHOMIO eHeprii

1. Pekynepaduia Tenna BignpauboBaHOro NoBiTps

BigmiTka npo

BUKOHaAHHA

2. MakcumanbHO 3MeHLUNTN 0BCSAr BEHTUbOBAHOIO NOBITPS 32 PaxyHOK BCTAHOBJIEHHS:
- Tanmepa

- AaTymka NPUCYTHOCTI

- KOHTPONEPY NOBITPS

+HaCTOTHOr O peryjitoBaHHA Ha LBUryHi BEHTUIATOPAa

3. 3anobiraHHs NPOHUKHEHHIO NOBITPS Yepes ABEePi LWASXOM:
- Tennoizonsauii - lITopu
- MOBITPAHOI NOAYLLIKN - aBTOMaTU4YHUX ABepen

- BIOKOTHUX OBepen - F'YMOBOT NPOKNazKkv Mix asepuma i LBepHUM OTBOPOM
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Ta6nuua 0,1.20. ButpartHi 3axoav Ansa yAOCKOHaJIeHHsI BUTSDKHOI BeHTunauii

BigmiTka npo
BUKOHaAHHA

3axig, cnpaMoBaHU HA eKOHOMIlO eHepril

1. BukopmncToByBaTn CUCTEMY MiCLEBOI BUTSXKHOI BEHTUASALIT, MeTa K0T — BUAANIEHHS
3abpyaHIoYNX PEYOBUH (NUny, AMMy i T.4.) 6e3nocepenHbo B MicLj iX BAHUKHEHHSI

2. PerynioBaHHs 4acTOTK Ha €NeKTPOABUIYHI BEHTUASTOpa

3. 3aKkpuUTTS BUXNOMHUX TOYOK, sIKi HE BUKOPUCTOBYIOTLCS

4. 3anyck BUXJIOMHOT CUCTEMM NPU BCiX 3aKPUTUX BUXJIOMHNX TOYKaXx

Ta6nuusa O1.21. ButpaTHi 3axoauv Ans1 yAOCKOHaeHHs CACTEeMU KOHANLiOHYBaHHS NOBIiTPS

Biamitka npo
BUKOHaHHSA

3axig, cnpasMoBaHM Ha EKOHOMIO eHeprii

1. BukopucTtoByBaTtu cuctemy 36epiraHHs TennoBoi eHeprii (Hanpwvknag, Nb040BI

CXoBuMLLA)

2. BukopunctoByBaTu 3axmCT Bif, COHUSA A5 BiKOH
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OOAATOK 2. 3AXOAU ANA YAOCKOHAJNIEHHA BWPOBHUYUX TMPOLIECIB
MOJIOYHOI ranys3i

Ta6nuusa [2.1. PecypcoegekTuBHi 3axoaun npu nepepobui mosioka

BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn Bucoko3saTpartHi 3axoam

1. MpuitMmaHHa Monoka Ta | TexHidyHe o6CnyroByBaHHS 1. IHdppayepBOHMit 0BIrpiB Ha AiNSHL
MWUTTSH EMHOCTEN HakoHe4HwKiB CIP-muinku gns npUiMaHHs
(cypoBKMHHa 30Ha) 3abeaneyeHHs MiHiManbHOro

. 2. [NpoMKBaHHSA 30BHILLHBLOT MOBEPXHi
BUKOPUCTAHHSA rapsyoi Boau .
€MHOCTel 060pOTHO BOAOIO, WO Byna

MOBEpPHYTAa 3 PI3HMX OiNAHOK

3. YoockoHaneHHs B cuctemi CIP-mutta

2. EMHoOCTI ans [MokpalwmTn Tennoisonsaujo

36epiraHHsi CMporo eMHocTel. 3abeaneynTn xopoLue

MoJoKa nepemillyBaHHs, o6 3BeCTn A0

(cvpoBMHHa 30Ha) MiHIMYMY Nepenaam TemnepaTypu

3. Cucrtema nepepobku BcTaHOBNEHHs GOPCYHOK i YaockoHasneHHs B cuctemi CIP- MutTs
Ta nactepuaau,ji obmexyBauiB, LWOO MakcUMasnbHO

(cmpoBUHHa 30HA) 3MEHLIUTU MOTIK BOAW ONS MUTTS
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BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

4. T'omoreHisauis

BcTtaHoBneHHs GOpPCYHOK i
obmexyBauiB, LWOO MakcUMasnbHO
3MEHLINTW NOTIK BOAM A1 MUTTS

Bucoko3saTpartHi 3axoam

5. MNacTepwusauia 3a
[,0MOMOroto
BUKOPUCTaHHS
BMUCOKOTEMMEPaTYPHOro
naacTUHYacToro
TennoobMiHHMKa 3
KOPOTKOCTPOKOBUM
iHTepBasnom gji (HTST)

O6cnyroByBaHHs st 3anobiraHHs
BUTOKY i3 N1aCTUH

1. MoBTOpHWI Nigirpis BOAW, LLO
OXOJIO[XKYETLCSA

2. MipBULLLEHHSA ePEKTUBHOCTI 3a
paxyHOK AOoAaBaHHS NAacTuH

6. 36epiraHHs
rnacTepmM3oBaHOro
MoJoKa

(30oHa nacTepwusadlii)

MokpalueHHsa B cuctemi CIP-mutTA

7. 36epiraHHs NPoOayKTY

BurkopucTaHHA 30BHILLHLOIO XO/I04HOIMo
MoBITPS B 3IMOBI MiCsiLi
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BupoOHuya ginaHka

8. MNpomMunBaHHS ALLMKIB

Mano- Ta 6e3BuTpaTHi 3axoamn

Bucoko3saTpartHi 3axoam

BukopuctoByBaT 060p0OTHY BOAY 4SS
NMoYaTKOBOrO NPOMMBAHHS ALLMKIB

9. CIP-onepauji

YnpaBniHHA noTokamMmu 3a
KiTbKiCHUMMN, @ He YaCOBUMMU
nokasHMkKamu, o6 3MEeHLLINTI
KiNbKiCTb BUKOPUCTOBYBaHOI BOOM

1. KoHTposnio cTaHy onoickyBa4a
MOJI0Ka,/BOAN

2. BukopucTtaHHs BignpaLbOBaHOro
Tenna Bifl, HAABHMX iHXXEHEPHUX MepeX Ta
iHLUMX NPOLLECIB 19 HarpiBaHHs/
nonepenHbLOro HarpiBaHHsa BOAW 419
CIP-MnTTS Ta NPOMUBaHHS

3. 36epexeHHs Tenna BiAnoBiaHO A0
YMOB rapsiioro BogoNoCTayaHHs

4. BCTaHOBMNEHHS CUCTEMM PELMPKY IS
MPOMMBHOIO XiIMiYHOIO PO34UHY,
0COBNMBO AN MUIOYNX XIMIYHUX
po34unHiB B HTST 3 METOIO 3HMXEHHS
noTpebu B HarpiBaHHi




L.

BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

10. 3anoBHeHHS.
Cuctema
TpaHCNOpPTYyBaHHS
npoayKLji Ta naKkyBaHHSA B
AWMKN (30Ha
nacrepwu3adlii)

Bucoko3saTpartHi 3axoam

MokpauwieHHs B cuctemi CIP-mutTa

11. MuTTa Ha
nignpueEMCTBI

1. BcTaHOBUTM KiHLEBI Bifcikadi Ha
wnaHrax. He sanuwartu kpaHu
BiOKPUTUMMN.

2. BukopucTtaHHs HarpiToi Boaa Bif,
TernnooBbMiHHKWKIB 3aMicTb Napu ons
HarpiBaHHS.

3. Hapaatu indopmaLito npo
BUTOKMU, LLLOO YHUKATWN NOCTIMHUX
BUTOKIB




cL

Ta6nuua [2.2. PecypcoeekTuBHi 3axoav npu BUPOOHULTBI cupy

BupoGHuya gingHka Mano- Ta 6e3BuTpaTHi 3axoam

1. MpuiimMaHHs cnporo
MOJI0Ka i NPOMUBaHHS
EMHOCTI (30Ha
CUPOBUHM)

TexHiyHe ob6cnyroByBaHHs
HakoHe4YHVKiB CIP-mMuiikn ans
3abe3neyeHHs1 MiHiMaibHOro
BUKOPUCTaHHSA rapsa4voi Boau

BucokosarpartHi 3axoau
1. IHdppavepBOHUI 0BIrpiB Ha AiNAHL
MPUAMaHHs

2. MpoMMBaHHS 30BHILLHLOT MOBEPXHi
eMHocTel 060pOTHO BOAOIO, WO Byna
rMnoBepHYyTa 3 Pi3HMX LiNIFTHOK

3. YnockoHaneHHs B cuctemi CIP-mutTa

2. EMHoOCTI onsa
36epiraHHsi cCUporo
MOJ10Ka (30Ha CUPOBUHN)

[MokpawmTn Tennoi3onsLito
€MHoCTel. 3abe3ne4ynTn oCTaTHE
nepemillyBaHHs, o0 3BeCTH A0
MiHIMyMY Oyab-AKi 3MiHU
TemMnepaTypu

3. Cucrtema nepepobku
Ta nactepuaadii (3oHa
CUPOBUHM)

BcTtaHOBNEHHS KnanaHis i
obmexyBauyiB NOTOKY, 0O
MakKCUMasibHO 3MEHLLUMUTM MOTiK
BOAM OJ1S1 MUKW

MokpauwieHHs B cuctemi CIP-mutta
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Bupo6Huya aingHka

4. MacTepun3sauia 3a
[0MNoOMOroto
BUKOPUCTAHHS BUCOKO-
TemMnepaTypHOro
naacTUHYacToro
TennooObMiHHMKa 3
KOPOTKOCTPOKOBUM
iHTepBanom aii (HTST)

Mano- Ta 6e3BuTpaTHi 3axoamn

O6cnyroByBaHHs 3 METOIO
3anobiraHHA BUTOKIB 3 NJ1aCTUH

Bucoko3saTpartHi 3axoam

1. NoBTOpPHE NigirpiBaHHA BOAWN, LLLO
OXONOOXYETbCS

2. MNigBuLLLEHHS ePEKTMBHOCTI 3a
paxyHOK AOoAaBaHHS NAacTuH

5. 3oHa 3 BaHHOO g5l
cupy (3oHa
nacrepu3adlii)

1. KoHTpOsib 0OnepaTtopom piBHSA
HasIMBY BaHHW MPW 3anOBHEHHI
BPYYHY 019 YHUKHEHHS NepenvBy.

2. . KoHTposb onepaTopom
TemnepaTypu BaHHU B paasi
BUKOPUCTAHHA PYYHOIO YrpassliHHA

1. ABTOMaTU4YHNIN KOHTPOJIb 3aNOBHEHHSA
Ans 3anobiraHHs nepenuey.

2. ABTOMaTU4YHUI TeMMnepaTypHUi
KOHTPOJb A1 3anobiraHHs NiaropsiHHIO.

3. MembpaHHa cuctema ans
nonepenHbOoi KOHUEHTPALLii MOSIOYHOI
npoAayKLji.

4. MokpaleHHs B cuctemi CIP-mutTsa




V.

BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

6. Muiika

Bucoko3saTpartHi 3axoam

[MoBTOpPHE BUKOPUCTaAHHA NPOMUBHOI
BOAM OJ11 iHLLMX LLiNel, Takux 9K MUTTS
nignoriT.g.

7. DospiBaHHS/
36epiraHHs npoaykuji

BurkopucTaHHS 30BHILLHLOI0O XO04HOIMO
MoBITPS B 3UMOBI MiCsILi

8. Mepepobka MONOYHOI
cupoBaTKu (HanyacrTiwe
AN OTPMMaHHS NOPOLLIKY
cmpoBaTku)

MepekoHaTUCS, LLO BCS cMpoBaTka
3iBpaHa ans MiHimizauii notpebu y
BOAj Ta rapsyin Boai ons
noaasnbLIoro MUTTS

1. BukopucTtoByBaTu akymynsiTop Tenna
ON4 NigirpiBy 0Xonon)XeHoi Bogm st
iHLWWX Uinen, Hanpuknag, NpubnpaHHs
MPUMILLEHb.

2. NonepenHs KOHUEHTpaLs 3a
Jornomoroto MmembpaH
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BupoOHuya ginaHka

9. CIP-onepauji

Mano- Ta 6e3BuTpaTHi 3axoamn

YnpasniHHA noTokamMu 3a
KiNIbKiCHAMW, a HEe YaCOBUMU
nokasHmMKkamu, o6 3MeHLWNTN
KiNIbKiCTb BUKOPWUCTOBYBaHOI BOAN

Bucoko3saTpartHi 3axoam

1. KoHTponio cTaHy onosnickyBaya
MOJI0Ka,/BOAMN

2. BukopucTaHHs BignpauboBaHOro
Tenna Bif, HasiBHUX iHXEHEPHUX Mepex Ta
iHLUMX NPOLLECIB 19 HarpiBaHHs/
nonepenHbOro HarpiBaHHsa BOAW ANs
CIP-MnTTS Ta NPOMUBaHHSA

3. 36epexeHHs Tenna BignosigHo oo
YMOB rapa4oro sogonocrtadyaHHsa

4. BCTaHOBNEHHSA CUCTEMU PELVPKY IS
MPOMMBHOIO XiMIYHOIO PO34UHY,
0COo6IMBO AJI1 MUIOUYUNX XiIMIYHUX
po34unHiB B HTST 3 MeTOI0 3HMXKEHHS
noTpebu B HarpiBaHHi
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Ta6nuusa [2.3. PecypcoeekTuBHi 3axoan npu BUPOOHULTBI MOPO3UBa i 3aMOpPOXXeHNX NPOoAYKTIB

BupoOHuya aingaHka

1. MpuiimMaHHs cnporo
MOJI0Ka i NPOMUBaHHS
EMHOCTI (30Ha
CUPOBUHM)

Mano- Ta 6e3BuTpaTHi 3axoam

TexHiyHe ob6cnyroByBaHHs
HakoHe4YHVKiB CIP-mMuiikn ans
3abe3neyeHHs1 MiHiMaibHOro
BUKOPUCTaHHSA rapsa4voi Boau

BucokosarpartHi 3axoau
1. IHdppavepBOHUI 0BIrpiB Ha AiNAHL
MPUAMaHHs

2. MpoMKBaHHS 30BHILLHLOT MOBEPXHi
eMHocTel 060pOTHO BOAOIO, WO Byna
rMnoBepHYyTa 3 Pi3HMX LiNIFTHOK

3. YnockoHaneHHs B cuctemi CIP-mutTa

2. 36epiraHHs cnuporo
MOJ10Ka i BEpLUKIB (30Ha
CUPOBUHMN)

[MokpawmTn Tennoi3onsLito
eMHocTel. 3abeaneynTn xopoLue
nepemillyBaHHs, o6 3BeCTn A0
MiHIMYMY Nepenagn Temnepatypu

3. Cncrema nepepobku
Ta nactepwusadii (3oHa
CUPOBUHM)

BcTtaHoBneHHsA popCyHOK i
obmexyBadiB, AN MakCMMasbHOro
3MEHLLEHHSI BUKOPUCTaHHSA BOAN
npwv NPOMUBAHHI

MokpalueHHsa B cuctemi CIP-mutTA
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BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

5. FomoreHisauiqa

BcTtaHoBneHHs popcyHOK i

O6Me)KyBa'-IiB, ana MmakCmMasibHOro
3MEHLLIEHHA BUKOPNCTAaHHA BOAU

npwv NPOMUBAHHI

Bucoko3saTpartHi 3axoam

6. MacTepunsauis 3a
[0MNOMOroto
BUKOPUCTaHHS
BNCOKOTEMIMEPATYPHOro
MaacTUHYacToro
TennooObMiHHMKa 3
KOPOTKOCTPOKOBUM
iHTepBanom gji (HTST)

O6cnyroByBaHHsi 3 METOI

3anobiraHHA BUTOKIB 3 NJ1aCcTUH

1. NMoBTOpHWI Nigirpis Boau, O
OXONoOXY€ETbCA

2. MipBULLLEHHSA ePEKTUBHOCTI 3a
paxyHOK AOoAaBaHHS NAacTuH

7. 36epiraHHs
nacTepu3oBaHoOi CyMmiLli
AN MOpOo3KMBa (30Ha
nacrepu3adii)

MokpalueHHsa B cuctemi CIP-mutTA




8.

Bupo6Huya aingHka

8. BurotoBneHHs
MOpPO3MBa/HaNoOBHEHHS

Mano- Ta 6e3BuTpaTHi 3axoamn

1. MiHimigyBaTV BUTOKU Ta BTpaTn
NPOAYKTY ANS1 3HUKEHHS
CMOXMBAHHS eHeprii Ha
BUPOOHULITBO.

2. BibpaTtu 3anmLkn macu
MOpO3uBa 4S5t NepepodKu.

3. MiHimigyBaTu BiACTaHb Bif,
XONOAMNBHOrO 610Ky A0 OiNsTHKN
HaMOBHEHHS, W06 YHUKHYTH
TaHEeHHS.

Bucoko3saTpartHi 3axoam

9. Mopo3uBo/HOBE
dopmyBaHHA

1. 3abe3neynT HaNexHumn
KOHTPOb BUTPATM BOOWN OJ1 MUTTS
dopM, Wo6 YHNKHYTU HAOMIPHOIO
BUKOPUCTaHHS BOAM.

2. 3a6e3neynTn HanexHy
TemnepaTypy Macu, Wob YHUKHYTH
NPUAMNaHHS B Npec-dopmMax.

1. BukopucTtaHHs BignpauboBaHOro
Tenna abo 36epexeHHs Tenna
BiANOBIAHO 00 YMOB rapsiioro
BOZLOMNOCTAYaHHA 19 BUKOPUCTaHHSA B
dopmax.

2. NoBTOpPHE BMKOPUCTaHHSA NPOMMUBHOI
BOAM NS iHLUMX Linewn
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BupoOHuya ginaHka

Mano- Ta 6e3BuTpaTHi 3axoamn

3. 3abe3ne4ynTu KOHTPOJIb 3a
HarpiBaHHAM, WO0G YHUKHYTU
HaMIPHOIrO TaHEeHHS

Bucoko3saTpartHi 3axoam

10. CIP-onepadii

YnpasniHHA noTokamMu 3a
KiTbKiCHUMMN, @ He YaCOBUMMU
NMOKa3HKaMu, IJ.|,06 3MEeHWNTN
KiNIbKiCTb BUKOPWUCTOBYBaHOI BOAN

1. KoHTponio cTtaHy onosickyBaya
MOJI0Ka,/BOAN

2. BukopucTaHHs BignpauboBaHOro
Tenna Bif, HasiBHUX iHXEHEPHUX Mepex Ta
iHLUMX NPOLLECIB 19 HarpiBaHHs/
nonepenHbOro HarpiBaHHsa BOAW ANs
CIP-MnTTS Ta NPOMUBaHHS

3. 36epexeHHs Tenna BignosigHo oo
YMOB rapa4oro sogonocrtadyaHHsa

4. BCTaHOBMNEHHS CUCTEMM PELMPKY IS
MPOMMBHOIO XiMIYHOIO PO34nHY,
0Cco6MBO A1 MUIOUMX XIMIYHUX
po34uHiB B HTST 3 MeTO 3HNXEHHS
noTpebu B HarpiBaHHi
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BupoOHuya ginaHka

11. MopOo3unnbHUK

Mano- Ta 6e3BuTpaTHi 3axoamn

Bucoko3saTpartHi 3axoam

Cuctema oxonoaXeHHa X0N0aUbHOI
YCTaHOBKU

12. MuTTA Ha
nignpueEMCTBI

1. BcTaHOBWUTU KiHUEBI Biacikadi Ha
wnaHrax. He sanuwartu kpaHu
BiOKPUTMMN.

2. BukopucTaHHs HarpiToi Boaa Big,
TennooOMiHHMKIB 3aMiCTb Napun ans
HarpiBaHHs.

3. Hapasatun iHdhopmaLiio npo
BUTOKMU, LLLOO YHUKATWN NOCTIMHUX
BUTOKIB

36epexeHHs Tenna rapsvoi Boan Ans
MUTTA
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Ta6nuusa [2.4. PecypcoeekTuBHi 3axoan npyu BUPOOHUL TBi KNCJIOMOJIOYHUX NPOAYKTIB

BupoGHuya gingHka

1. MpuiimMaHHs cnporo
MOJI0Ka i NPOMUBaHHS
EMHOCTI (30Ha
CUPOBUHM)

Mano- Ta 6e3BuTpaTHi 3axoam

TexHiyHe ob6cnyroByBaHHs
HakoHe4YHVKiB CIP-mMuiikn ans
3abe3neyeHHs1 MiHiMaibHOro
BUKOPUCTaHHSA rapsa4voi Boau

BucokosarpartHi 3axoau
1. IHdppavepBOHUI 0BIrpiB Ha AiNAHL
MPUAMaHHs

2. MpoMMBaHHS 30BHILLHLOT MOBEPXHi
eMHocTel 060pOTHO BOAOIO, WO Byna
rMnoBepHYyTa 3 Pi3HMX LiNIFTHOK

3. YpockoHaneHHs B cuctemi CIP-mutTa

2. 36epiraHHs cuporo
MOJ10Ka i BEpLUKIB (30Ha
CUPOBUHMN)

[MokpawmTn Tennoi3onsLito
eMHocTel. 3abeaneynTn xopoLue
nepemillyBaHHs, o6 3BeCTn A0
MiHIMYMY Nepenaam TemnepaTypu

3. Cnucrema nepepobku
Ta nactepwusadii (3oHa
CUPOBUHU)

BcTtaHoBneHHsA popCyHOK i
obmexyBadiB, 06 MaKkCMMasbHO
3MEHLINTN BUKOPUCTaHHS BOAM NpW
MPOMUBAHHI

MokpalueHHsa B cuctemi CIP-mutTA
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BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

4. F'omoreHisauis

BcTaHoBneHHs GOpPCYHOK i

obmexyBauiB, LWOO MakcUMasnbHO

3MEHLUMTW NOTIK BOAN OS5
npoMmMBaHHA

Bucoko3saTpartHi 3axoam

5. MacTtepunsauia 3a
[0MNOMOroto
BUKOPUCTaHHSA
BNCOKOTEMIMEPATYPHOro
MaacTUHYacToro
TennooObMiHHMKa 3
KOPOTKOCTPOKOBUM
iHTepBasnom gji (HTST)

O6cnyroByBaHHs ons 3anobiraHHs

BUTOKY 3 NMJ1aCTtuH

1. NMoBTOpPHWI Nigirpis BOAU, WO
OXONOOXYETbCH.

2. MipBULLLEHHSA ePEKTUBHOCTI 3a
paxyHOK JOoAaBaHHS NNacTuH

6. 36epiraHHs
rnacTepmM3oBaHOro
npoAaykTy (30Ha
nacrepu3adii)

MokpalueHHsa B cuctemi CIP-mutTA
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Bupo6Huya aingHka Mano- Ta 6e3BuTpaTHi 3axoamn

7. IHkyOaLlis 3aKBacKM i
OCHOBHa KynbTypa
/0o3piBaHHA

Bucoko3saTpartHi 3axoam

1. AKTMBHMIN BaKTepioNoriyHni KOHTPOJb
B 30Hi 3aKBaCKU A5 3HUXKEHHS PU3NKY
MOTEHLMHOIro 3apaxeHHs i BTpar.

2. NokpareHHs B cuctemi CIP-MuTTS

8. 3anoBHeHHs/
MakeTyBaHHS/
MakyBaHHSA B ALLMKN

3abe3neynTn BUKOPUCTaHHS
($OPCYHOK Ha BCiX MPOMUBHUX
notokax. MNepernaHyTv Tmn i
poaTallyBaHHS POPCYHOK

MokpateHHs B cuctemi CIP-mMutTH

9. 36epiraHHs npoaykuii

BrnkopucTaHHs 30BHILLHBOIO XON04HOM0
MOBITPS B 3UMOBI MicsILLi

10. CIP-onepauii

YnpaBniHHA noTokamMu 3a
KiTbKiCHUMMN, a He YaCOBUMMU
nokasHukamu, o6 3MeHLLINTI
KiNIbKiCTb BUKOPUCTOBYBaHOI BOAN

1. KoHTponio cTaHy ononickyBaya
MoJioka/Boan

2. BukopucTaHHs BignpauboBaHOro
Tenna Bif, HAABHUX iHXEHEePHUX Mepex Ta
iHLUKWX NPOLLECIB 418 HarpiBaHH:A/
rnonepenHbOro HarpiBaHHA BOAW NS
CIP-MnTTS Ta NPOMUBaHHSA
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BupoOHuya ginaHka

Mano- Ta 6e3BuTpaTHi 3axoamn

Bucoko3saTpartHi 3axoam

3. 36epexeHHs Tenna BianoBigHO A0
YMOB rapsiioro BOAOMOCTaqYaHHs

4. BCTaHOBMIEHHSI CUCTEMM PELMPKY LT
MPOMMBHOIO XiMIYHOIO PO34UHY,
0Co6IMBO A1 MUIOUYNX XIMIYHKX
po34unHiB B HTST 3 METOI0 3HMXKEHHS
noTpebu B HarpiBaHHi

11. MuTTa Ha
nNiANPUEMCTBI

1. BCcTaHOBUTM KiHLEBI Biacikadi Ha
wnaHrax. He sanuwati kpaHu
BiOKPUTUMMN.

2. BukopucTtaHHs HarpiToi Boaa Bif,
Ternnoo®bMiHHKWKIB 3aMicTb Napu ons
HarpiBaHHs.

3. HapaBsaTtun iHdopmaLiio npo
BUTOKMU, LLLOO YHUKATWN NOCTIMHNX
BUTOKIB

36epexeHHs Tena rapsyoi Boam ons
MUTTHA
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Ta6nuua [2.5. PecypcoedekTuBHi 3axoav npu BUPOGHNULTBI Macna

BupoGHuya gingHka

1. MpuiimMaHHsa cnporo
MOJI0Ka i NPOMUBaHHS
EMHOCTI (30Ha
CUPOBUHM)

Mano- Ta 6e3BuTpaTHi 3axoam

TexHiyHe ob6cnyroByBaHHs
HakoHe4YHVKiB CIP-mMuiikn ans
3abe3neyeHHs1 MiHiMaibHOro
BUKOPUCTaHHSA rapsa4voi Boau

BucokosarpartHi 3axoau
1. IHdppavepBOHUI 0BIrpiB Ha AiNAHL
MPUAMaHHs

2. MpoMMBaHHS 30BHILLHLOT MOBEPXHi
eMHocTel 060pOTHO BOAOIO, WO Byna
rMnoBepHYyTa 3 Pi3HMX LiNIFTHOK

3. YnockoHaneHHs B cuctemi CIP-mutTa

2. MuTTa 6aHOK (30Ha
CUPOTro NPOoAyKTY)

KinbKiCHWUI KOHTPONb 3aMiCTb
4acoBOIro NPM MUTTI BaHOK

BinBeneHHs rapsyoi Boam Bif, iHLWNX
LinsHoK, ocob6MBO O1g No4aTKoBOi
NPOMMBAHHS

3. EMHoOCTI ans
36epiraHHsi cCUporo
MOJIOKa (30Ha CUPOBUHM)

[MokpawmT Tennoi3onsLito
€MHOCTI. 3abe3neunTy gocTaTHE
nepemillyBaHHs, Wo6 3BeCcTn Ao
MiHIMYMY Oyab-5IKi 3MiHN
TemMnepaTypu
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BupoOHuya ginaHka Mano- Ta 6e3BuTpaTHi 3axoamn

4. Cuctema nepepodbku
Ta nactepuaauii (3oHa
CUPOBUHM)

BcTtaHoBneHHs popcyHOK i

obmexyBauis, LWOO MakcUMasnbHO
3MEHLUNTN BUKOPUCTaHHS BOAM Npw

MPOMUBAHHI

Bucoko3saTpartHi 3axoam

MokpauieHHs B cuctemi CIP-mutTa

5. MacTtepunsauia 3a
[0MNOMOroto
BUKOPUCTaHHS
BNCOKOTEMMEPATYPHOro
MaacTUHYacToro
TennooObMiHHMKa 3
KOPOTKOCTPOKOBUM
iHTepBanom gji (HTST)

O6cnyroByBaHHs s 3anobiraHHs

BUTOKY 3 NMJ1aCTtuH

1. NMoBTOpHWI Nigirpis Boau, O
OXONOOXYETbCH.

2.MipBneHHs epeKTUBHOCTI 3a paxyHOK
JOo[aBaHHS NAacTuH

6. 36epiraHHs
3HEXUPEHOro
nacTepm3oBaHoro
MoJioka (30Ha
nacrepwu3adlii)

MokpalueHHsa B cuctemi CIP-mutTA




Bupo6Huya aingHka Mano- Ta 6e3BuTpaTHi 3axoamn Bucoko3saTpartHi 3axoam

7. 36uBaHHs/ MokpalueHHsa B cuctemi CIP-mMutTA
BUPOOHMLTBO Macna

8. 36epiraHHs NpoayKuji BurkopucTaHHSA 30BHILLHLOI0O XO/I04HOIMO
MoBITPS B 3UMOBI MiCsILLi

/8

9. CIP-onepadii YnpaBniHHaA noTokamu 3a 1. KOHTpOsto cTaHy ononickyeBaya
KITBKICHUMU, @ HE HacoBrMU 2. BukopuCTaHHs BiAnpaLb0BaHoro
nokasHMKamu, o6 3MeHLWINTY Tenna Bif, HaABHUX IHXEHEePHUX Mepex Ta
KiNbKiCTb BUKOPUCTOBYBaHOI BOOM IHLLIVX MPOLECIB 4151 HArpiBaHHs1/

nornepeaHbLOro HarpiBaHHs BoAM As
CIP-MuUTTS Ta NPOMUBaHHS

3. 36epexeHHs Tenna BignoBigHO A0
YMOB rapsiioro BO40NOCTayaHHs

4. BCTaHOB/EHHS CUCTEMU PELMPKY AL
MPOMMBHOIO XiMIYHOIO PO34UHY,
0Cco6MBO A1 MUIOUMX XIMIYHUX
po34uHiB B HTST 3 MeTO 3HNXEHHS
noTpebu B HarpiBaHHi
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BupoOHuya ginaHka

10. MuTTA Ha
nignpueEMCTBI

Mano- Ta 6e3BuTpaTHi 3axoamn

1. BctaHOBWUTU KiHUEBI Biacikadi Ha
wnaHrax. He sanuwartu kpaHu
BiOKPUTMMMN.

2. BukopucTtaHHs HarpiToi Boga Bif,
TennooOMiHHMKIB 3aMiCTb Napun ans
HarpiBaHHS.

3. HapaBsatun iHdopmaLiio npo
BUTOKM, OO YHUKATU MOCTINHUX
BUTOKIB

Bucoko3saTpartHi 3axoam

306epexeHHs Tenna raps4oi Boan ons
MUTTS
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Ta6nuusa [12.6. PecypcoedekTuBHi 3axoav npu BUPOOGHULTBI BUNapeHOro/BUCYLLIEHOro npoayKTy

BupoGHuya gingHka

1. MpuiimMaHHs cnporo
MOJI0Ka i NPOMUBaHHS
EMHOCTI (30Ha
CUPOBUHM)

Mano- Ta 6e3BuTpaTHi 3axoam

TexHiyHe ob6cnyroByBaHHs
HakoHe4YHVKiB CIP-mMuiikn ans
3abe3neyeHHs1 MiHiMaibHOro
BUKOPUCTaHHSA rapsa4voi Boau

BucokosarpartHi 3axoau
1. IHppavepBOHWUIA 0BIrpiB Ha AiNAHL
MPUAMaHHs

2. MpoMMBaHHS 30BHILLHLOT MOBEPXHi
eMHocTel 060pOTHO BOAOIO, WO Byna
rMnoBepHYyTa 3 Pi3HMX LiNIFTHOK

3. YnockoHaneHHs B cuctemi CIP-mutTa

2. EMHoOCTI onsa
36epiraHHsi cCUporo
MOJ10Ka (30Ha CUPOBUHN)

[MokpawmTn Tennoi3onsLito
€MHOCTel. 3abe3ne4ynTn 4oCTaTHE
nepemillyBaHHs, o0 3BeCTH A0
MiHIMyMY Oyab-AKi 3MiHU
TemMnepaTypu

3. Cucrtema nepepobku
Ta nactepuaadii (3oHa
CUPOBUHM)

BcTtaHoBneHHs GopCyHOK i
obmexyBauiB, LWOO MakcUMasnbHO
3MEHLLNTN BUKOPUCTaHHS BOAM MpPU
MPOMUBaHHI

MokpauwieHHsa B cuctemi CIP-mutta
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BupoOHuya ginaHka

4. MacTepun3sauiqa 3a
[0MNoOMOroto
BUKOPUCTAHHS
BNCOKOTEMIMEPATYPHOro
TennoobMiHHKMKa 3
KOPOTKOCTPOKOBUM
iHTepBasnom gji (HTST)

Mano- Ta 6e3BuTpaTHi 3axoamn

O6cnyroByBaHHsA ans 3anobiraHHsA
BUTOKY 3 MacTUH

Bucoko3saTpartHi 3axoam

1. MNoBTOpPHMI Nigirpis Boawn, WO
OXOJIOAXKYETHCS.

2.MipBnuweHHsa ePEeKTUBHOCTI 3a paxyHOK
JOo[aBaHHS NAacTuH

5. 36epiraHHs
nacTepm3oBaHOro
mMosoka (3oHa
nacrepu3adlii)

MokpateHHs B cuctemi CIP-mutTA

6. BunaptoBaHHs

3acTocyBaHHS MeMbpaH ans
nonepenHbOi KOHLEHTpAaLLi 3 METOO
3HUXEHHSA CNOXWBAHHSA Tenna
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Bupo6Huya aingHka

7. F'omoreHisauis
BMMNAPEHOro/ 3ryeHoro
NpPoAyKTY nicns
BUNapPIOBaHHSA

Mano- Ta 6e3BuTpaTHi 3axoamn

BcTtaHoBneHHs popcyHOK i
obmexyBauiB, LWOO MakcUMasnbHO
3MEHLLNTN BUKOPUCTaHHSI BOAM Mpun
MPOMUBAHHI

Bucoko3saTpartHi 3axoam

8. CIP-onepadiji

YnpaBniHHA noTokamMmu 3a
KiTbKiCHUMMN, @ He YaCOBUMMU
nokasHMKamu, o6 3MeHLNTN
KiNbKiCTb BUKOPUCTOBYBaHOI BOOM

1. KoHTponio cTaHy onoJickyBaya

2. BukopucTaHHs BignpauboBaHOro
Tenna Bif, HasiBHUX iHXEHEPHUX Mepex Ta
iHLUMX NPOLLECIB 19 HarpiBaHHs/
nonepenHbOro HarpiBaHHsa BOAW ANs
CIP-MnTTS Ta NPOMUBaHHS

3. 36epexeHHs Tenna BignoBigHO A0
YMOB rapsiioro BO40NOCTayaHHs

4. BCTaHOBNEHHS CUCTEMM PELMPKY S
MPOMMBHOIO XiMIYHOIO PO34UHY,
0Cco6MBO A1 MUIOUMX XIMIYHUX
po34uHiB B HTST 3 MeTO 3HNXEHHS
noTpebu B HarpiBaHHi
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BupoOHuya ginaHka

9. 3anoBHeHHSs. Cuctema
TpaHCNopTyBaHHS
npoAayKu,ji i ynakoka B
AWKWKKN (30HaA
nacrepwu3adlii)

Mano- Ta 6e3BuTpaTHi 3axoamn

Bucoko3saTpartHi 3axoam

1. KOHTpOJIb NOTOKY MOJIOKA i
NMPOMMBHOIO MOTOKY

2. MokpaLueHHs B cuctemi CIP-mutTa

10. Cnpen ans CyLiHHS i
CrikaHHA

MopugikoBaHi BUCOKOEDEKTUBHI
TEXHOOrIii CyLWiHHA

11. MutTa Ha
nNiANPUEMCTBI

1. BCcTaHOBUTM KiHUEBI Biacikadi Ha
wnaHrax. He sanuwati kpaHu
BiOKPUTMMN.

2. BukopucTtaHHs HarpiToi Boaa Bif,
Ternnoo®bMiHHKWKIB 3aMicTb Napu ons
HarpiBaHHS.

3. HapasaTtun iHdopmaLiio npo
BUTOKMU, LLLOO YHUKATWN NOCTIMHNX
BUTOKIB

36epexeHHs Tena rapsyoi Boam ons
MUTTHA
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Ta6bnuua O2.7. HosiTHi TexHonorii

HasBa TrexHonorii

1. Komn'toTepHi cuctemmn
yrnpaeniHHSA

3acTocyBaHHS

[nsa Bcix TMNiB npoaykuii (ocobnmso ans
3aMOpPOXEHMX NPOOYKTIB)

Onepauisa

1. OxonomXxeHHs

2. Mepepobka

2a. HeTepmiyHi meTogmn
nacrtepwusadii: MikpodinbTpauis

MepeBaxHO AN piaKoro Mosoka

1. NacTtepunsauia

2.BakTtepionoriyHumin
KOHTPOJIb

26. HeTepMiyHi MmeTOoaM
nacrepusallii: BUKOPUCTaHHS
BUCOKOIO TUCKY

MepeBaxHO ANs pPiAKOro Mosioka Ta
BUPOBHULITBA CUPY

1. NacTepunsauia

2.BakTtepionoriyHumin
KOHTPOJIb

2B. HeTepmiyHi meTOoaun
nacrepusallii: BUKOPUCTaHHS
eNeKTpnyHoro nona

MepeBaxHO AN piaKoro Mmosoka

1. NacTepunsauia

2.BbakTepionoriyHnii
KOHTPOJb
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HasBa TexHonorii

3. HeTepMiyHunii
HaKTepioNoriyHnin KOHTPOJIb

3acTocyBaHHS

Lns Bcix TMniB Nnpoaykuiji (ocobnmeo ons
cupiB)

Onepauis

BakTepionoriyHnii KOHTPOJb

4. BakyyMHe CyLUiHHSA 3a [ns cyxoro Mmonoka ta npoaykTiB i3 CyuwliHHga

LOMNOMOroto neperpitoi napu MOJIOYHOI CMPOBAaTKKN

5. IMNyNbCHI CUCTEMU CYLLIHHSA [nsa cyxoro monoka tTa NpoaykTiB i3 CyLiHHSA
MOJIOYHOI CMPOBAaTKKN

6. Muiodi 3acobum Ha OCHOBI [ns BCix TMNiB Nnpoaykuji CIP

depMEHTIB OJ15 NOKpaLLEHHS
CIP-onepauin 3 meTot0
3HUXKEHHS CMOXMBAHHS eHepril,
KaycTuka i Bogm

7. KoHuenujs cBoeyacHoOro
BUPOBHMLITBA MOJTOYHNX
NnPoOAyKTiB

[MepeBaxHO 019 pigKoro Mmosioka

MepeBaxHO 36epiraHHs




LleHtpn i nporpamu PEYB pitoTb  y  BCiX  KpaiHax-y4aCHUUSX
OEeMOHCTPaLiiHOro KoMnoHeHTa nporpamu EaP GREEN:

AsepbaiioxaH
Binopycb
BipmeHis
pysia
Monposa
YkpaiHa

B1CNoOBAOEMO BASAYHICTE MIANPUMEMCTBAM MOJIOYHOI ranysi, ¢ki B3aau
y4acCTb Y AEMOHCTPALNHOMY KOMMOHeHTi nporpamn EaP GREEN. Pesynbtatn
MPOBEOEHNX Y LMX OpraHi3auisx OuiHOK CTaan LiHHKMM BHECKOM Y NiaroTOBKY
JosigHuka.

Ha

obknagnHui  uboro  JoBigHMKA  BUKOPMUCTaHI  300paxeHHs 3

https://pixabay.com
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AoBiaHUK 3 pecypcoedeKTUBHOro Ta YMCToro
BUPOOHMUTBA: MOJIOYHA rany3b

My6nikaLis nigrotoBneHa B paMkax AEMOHCTPALHOIO KOMIMOHEHTY
«PecypcoedekTnBHe Ta YMCTe BUPOOHMULITBO» NporpamMu «Ekonorisadis
€KOHOMiku B kpaiHax CxigHoro naptHepcTtBa €sponericbkoro Cotosy» (EaP
GREEN).

Mporpama «Exonori3ajs ekoHoMikm B kpaiHax CxigHOro napTHepPCTBa
€sponericbkoro Coto3y» (EaP GREEN) noknukaHa nigTpumati nepexia
wecTu kpaiH CxigHoro naptHepcTBa EC (A3epbarigxaHy, binopyci, BipmeHii,
[py3ii, Mongosu Ta YkpaiHn) Ha «3efeHy» MOAElb PO3BUTKY EKOHOMIKM.
®diHaHcyBaHHA nporpamu EaP GREEN 34iliCHIOETbCA EBPONENCHKNUM
Co1030M 3a CMifbHOI y4aCTi YHOTUPbOX MDKHAPOOHUX OPraHi3aLiin:
€Bponericbkoi ekoHoMiYHOI komicii OOH (EEK OOH), Opranisauii 3
€KOHOMIYHOro crniBpobiTHMLTBA Ta po3BuUTKYy (OECP), Mporpamu OOH 3
HaBKoNMLWHBLOro cepenosua (KOHEM) Ta Opranizdauii O6’egHaHux Hauin 3
npomucnoBoro po3sutky (IOHIAO). JoaaTkoBa ¢diHaHCOBA MNiATPUMKA
30jACHIOETLCS ABCTPIICbKMM GaHKOM PO3BUTKY 1 Ypaaom Pecnybnikun
CnoBeHisi.

ABCTpINCbkMIA 6aHK PO3BUTKY Ypsan, Pecnybniku CnoBeHis

www.green-economies-eap.org
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