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['naBa 10. [TepcieKTHBHBIE TOIJIMBHBIE OAaHCHI
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TeII0CHA0KEeHUs
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1 OOmme mnoJsiokenusi. OnucaHue HW3MEHEHHUI, NPOU3OUICAIIAX 32
Nepuol, NpeaeCTBYIOIIUI AKTYAJU3AIUU CXeMbI TEMJI0CHAOKEeHUA

[Ipemynoxkenuss 1o TEPEeBOAY OTKPBITBIX CHCTEM TEIJIOCHAOXKEHUST (ropsyero
BOJIOCHA0OXKEHMSI) B 3aKPBITHIE CHUCTEMBI TOpPSYErO BOAOCHAOXKEHHs pa3palaThIBalOTCS B
coorBeTcTBUU ¢ IIIT PD Nel54 «TpebGoBanums K cxemaM TEIUIOCHAOKEHHUsI, MOPSAIAKY HX
pa3paboTKku U yTBepxkaAeHUs» U MyHKTOM 68 u 69 III1 PD Ned4(05 «O BHeceHMH U3MEHEHHI B
HekoTopbIe akThl [IpaBuTenscTBa Poccniickoit deaepanum.

Heob6xoaumocTs nepeBojia moTpedurteneii mprucoeIuHEHHBIX 0 OTKphITOM cxeme ' BC
Ha 3aKpbITyI0 B niepuoj 10 2022 roga Obna o0yciosieHa tpedboBanusimMu ['nassl 7 Ctatbu 29
denepanbHOro 3akoHa «O TermnocHab)keHuu» oT 27.07.2010 Ne 190-D3.

YTBepKIeHHass cxeMa TeIulocHaOkeHust (aktyammsamust Ha  2023-uii  TOn)
paccmatpuBana BapuaHT 3akpbITHs cxemMbl ['BC. OO6mue moTpeOHOCTH B MHBECTHIMSIX TIO
nepeBoy norpedureneit Ha 3akpbiTyto cxemy I BC onennBatorcs B 27,983 muH. py6. ¢ H/C.

B pacuere ¢uHaHCOBBIX MOTPEOHOCTEN HE YUUTHIBAIUCH JOTMOJHUTEIBHBIX 3aTPaThl
(manmpumep, Ha pekoHcTpyKiuio cucteM ['BC motpedureneld BHYTpHY 31aHHi).

Cornacno ®@enepanbHoMy 3akoHy 0T 30.12.2021 Ne438-D3 «O BHECEeHUH U3MEHEHUN B
®enepanbHblil 3aK0H «O TETITOCHAOKEHUN:

1. dyacte | craTeu 4 1ONOHSAETCS TyHKTOM 15 ClleIyIOIIero coaepKanusi:

«15) ymeeporcoenue nopsaoka onpeoeienus dKOHOMU4eckou d¢hpexmusHocmu nepesooa
OMKPLIMbIX CUCMEM MenjioCcHabiceHuss (copaue20 8000CHADICEHUS), OMOENbHbIX YUACMKO8
MAKUX CUCmeM Ha 3aKPblmble CUCTEMbL 20PAUe20 8000CHAOICEHUSL )"

2. 4YacTh 3 cTaThu 23 NOMONHAETCS MOAIYHKTOM 7 CIIEIYIOMIErO COJEPKAHUS:
«7) 00a3amenbHYI0 OYeHKY IKOHOMUUECKOU d¢hghekmusHocmu meponpusmuii no
nepesooy OMKPbIMbIX CUCEM MeNI0CHADNCeHUs (2opsiueco 8000CHADIICEeHUs),
OMOENbHBIX YUACMKO8 MAKUX CUCMeM HA 3aKpblmble CUCTeMbl 20pAUe2o
8000CHAOMCEHUsL 68 nopsaoke, ycmaHnosieHHom IIpasumenvcmeom Poccutickotl
Deodepayuuy

3. 4vactb 9 craThu 29 mpuU3HAETCS YTPATUBIICH CHUITY.

Takum o00pa3oM, cHHUMaeTcsi 3ampeT Ha ucnonb3oBaHue ¢ 1 sHBaps 2022 rona
[EHTPAIN30BAHHBIX OTKPBITHIX CUCTEM TEIJIOCHAOKEHUS (TOPSYETro BOIOCHA0KEHNS ) AJIST HY KT
ropsiYero BOJOCHAOKEHUSI.

Pemenue o mepexojie Ha 3aKpPbIThbIE CUCTEMBbI TETNIOCHA0KEHUS JOJKHO MPUHUMATHCS
Ha OCHOBE OIIEHKH YKOHOMUYECKOH I1e1IeCO00pa3HOCTH U 3(PPEKTUBHOCTH TAKOTO Nepexoa.

[TonyueHnHble pe3yibTaThl OLICHKU SKOHOMHYECKON 3(P(OEKTHBHOCTH MPOEKTOB IIO
nepeBoAy noTpedurenel ¢ OTKphITON Ha 3akpbITyio cxemy I'BC (mmpocToii cpok OKymaeMocTH
0 71eT) 0AHO3HAYHO CBUIETENIHLCTBYIOT 00 OTCYTCTBHH 11€JIeCOOOPa3HOCTH B UX peau3aluu
Y4eTOM JIEUCTBYIOLIEH KIIIOUEBOW CTaBKU. YUET JOMOJHUTEIbHBIX KAlUTAIbHBIX BIOKEHUH B
JTaHHBIE MEPOTIPUATHUS elle 0oJiee YBEIUYUT CPOKU OKYIAEMOCTH MTPOEKTOB.



HpI/I O9TOM Ka4€CTBO BOJbI B CYHICCTBYIOHIGI\/II OTKpI:ITOfI CUCTCMC TOpAYCTO
BO,Z[OCHa6)KeHI/I}I OTBCHACT Tpe6OBaHI/I}IM TCXHUYCCKUX PCTIIAMCHTOB, CAHUTAPHBIX IIPpaBUJI U
HOPMATHBOB, OIIPCACIIAIOINNX CC 0e301acHOCTb.

Heo6xoauMocTs nepeBoa OTKPHITHIX CUCTEM TETUIOCHA0XKEHHUS Ha 3aKPBITHIE CUCTEMBI
ropsiuero BOJIOCHA0XKEHHUS B 30HE JICUCTBUSA, 10 COCTOSHUIO Ha 2024 101 OTCYTCTBYET.



2 TexHUKO-DKOHOMHYECKOEe O0OOCHOBAHUE NPENJIOKEHUH 10 THUIIAM
NPUCOEIMHEHNH TeIJIONOTPeOISIIONMX YCTAHOBOK NMOTpeduTesed K
o0ecrieynBalOIIUM TEpPeBOJ IOTpedHUTeIeH,

TENJI0BbIM
MOAKJYEHHBIX K OTKPbITON cucteme I'BC, Ha 3aKkpbITy10

ceTsiM,

B r.o0. Koxma o cocrostauio Ha 2024 roxa 17 70MOB MOIKIIOYEHBI IO OTKPBITONW CXEMOM

I'BC B cucteme temnocHadxenus UBTOL-3 (MBTOLI-2 B neTHHiA mepuo).

B Tteuenwne nepnoaa, MnpeAmeCTBYIOMICTO AaKTyalIn3alluu CXCMBI TCHJ’IOCHa6)KeHI/I$I,

MEpOTPUITHI IO TMEepeBOAYy MOTpeOuTeneit ¢ oTkpeiTo cxembl 'BC Ha 3akphITyro He

IMPpOBOANJIOCH.

OCHOBHBIE CXEMBbI MPHUCOCINHCHUSA a00OHEHTCKHUX BBOJOB (CI/ICTCMBI OTOIIJICHUA,

BCHTHWJIAIUW WU TOPSAYCTO BOI[OCHa6)K€HI/I$I) K TCIUIOBBIM CCTAM IHNCPCUMUCICHHBIX MCTOYHHKOB

TETIOCHAOKEHHUSI TpeAcTaBieHbl B Tabm. 2.1.

Taba. 2.1. Cxembl IpucoeiiHeHUsI A00HEHTCKUX BBO/IOB (CHCTEMBbI OTOIJIEHUSI,
BEHTHJISIIIUM ¥ TOPSIYero BOAOCHAOKEHHU) K TeMJIOBbIM CeTAM

KommuectBo Jomns
HcTtounnk moTpeduTene, | morpeduTenei,
TEIUIOBON Howtep cxemsr Onwucanne cXeMbl OMUCAHUS MOJKITIOYEHHBIX | TOJKITIOUCHHON
TOTKITFOUEHUST . .
HEPTrUuu 10 JaHHOU 10 JaHHOU
cxeme, IIT. cxeme, %
ETO Nel ®unmman «Bragumupckuin» [TAO «T ITnroc»
Ilorpeburens 6e3 IBC u
2.1 9JIEBATOPHBIM  MIPHCOETMHEHUEM 57 36,3
CcO
[lorpeburenn c OTKPBITHIM
59 Bojgopazbopom Ha IBC wu 6 38
3JIEBAaTOPHBIM  NPHCOCIUHEHUEM
CO
[otpeburens c
41 HENOCPEACTBEHHBIM 3 19
npucoeauaennem  CO  (mocne
LTI
UBTOL-3 [lorpeburenn C  OTKPBITBIM
(UBTOII-2 B Bojmopazbopom Ha IBC m
JIETHUH TIepron) 4.2 HEMOCPEACTBEHHBIM 2 1,3
npucoequaennem  CO  (mocne
LTI
[Morpeburenr 6e3 IBC wm
51 HacoCcHBIM TnpucoeauHernrnem CO 65 41,4
(Hacoc Ha TIEpEeMBIIKE)
[lorpeburens c OTKPBITHIM
59 Bojmopazbopom Ha IBC m 9 5.7
HacocHbIM mpucoeanHenneM CO
(Hacoc Ha mepeMBIUKe)
14 ITotpeburens ¢ AByXCTyHNEHYAThIM 1 0.6
CMEIIaHHBIM MOJKITIOYCHUEM
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KommuectBo Jomns
Hcrounnk notpeduTenel, | morpeduTenei,
. Homep cxemsbl N
TEIUIOBOM Omnucanue cxeMbl ONUCAHUS MOJKJIFOUEHHBIX | MOJKIIOUYCHHON
MOIKITFOUEHHS . .
SHEeprun 1o JaHHOU Mo JaHHOU
cxeMme, HIT. cxeme, %
rmoJorpeBaTeIe I'BC u
HE3aBUCHMBIM  NIPHCOCTUHEHUEM
CO
Ilorpeburens ¢ napamienbHBIM
20 MOJKJIIOUYEHHEM  IOJIorpeBaTese 1 8.9
I'BC u HE3aBUCHMBIM
npucoeaunenuem CO
Korenbrass OO0 [MoTpeburens c
«Kpaiitexc 41 HEIOCPEICTBEHHBIM 1 100,0
Pecype» npucoeaunenuem CO
ETO Ne2 OOO «/BaHOBCKas TEMI0BAast AMEKTPOCTAHIIU
Korensrass OO0 [loTpeburens c
«MBaHOBCKas 41 HETIOCPEACTBEHHBIM 57 100.0
TEIJIOBAs mpucoeauaenneM  CO  (mocrne
AIEKTPOCTAHIIHS LITIT)
ETO Ne3 OO0 «Kontyp-T»
[loTpeburens c
41 HENOCPEACTBEHHBIM 19 90,5
npucoeaunenuem  CO  (mocine
NBTOL-3 LTID)
(MBsTOL-2 B [otpeburens ¢ IByXCTyNEHYATHIM
JIETHUH TIepro.) CMEIIaHHBIM MOJIKITIOYCHIEM
14 nojorpenaTenen I'BC u 2 9,5
HE3aBUCHMBIM  NPHCOCTUHEHUEM
CcO

CootHouieHne notpeduTeneil ¢ OTKpbITOM u 3akpeiToil cxemamu ['BC mpuBeneHo

HUXKCE.

Ta6.. 2.2. CooTHOIIEeHUE MOTPeduTe 1ell, MOAKIIOYEHHBIX 10 OTKPBITOI W 3aKPBLITOI

cxemam 'BC

Hons notpebuteneii ¢ | [ons morpeduteneii ¢
Ne ni/mt HaunmeHnoBaHue HCTOUHMKA OTKpPBITOH CXEMOM 3aKpBITON CXeMOM
I'BC, % I'BC, %
1 UBTOII-3 (UBTOLI-2 B netHuit mepuo) 9,55 90,45
2 Korensnas OO0 «Kpaiitekc Pecypey 0,00 100,00
3 Korenvnas OOO «lBaHOBCKas TemioBas 0,00 100,00
AJIEKTPOCTAHIIMSD)

OpFaHI/IBaHI/IH ropsa4cro BOI{OCHa6)KCHI/I${ 10 SaKpBITOﬁ CXEME€ B 30HC HCﬁCTBHH

WCTOYHUKOB TEIJIOBOM OHECPTHUH MOXKET OBITH OCYIICCTBJICHA ABYMA crocobamu:

NPUMEHEHHE EHTPAIbHBIX TEIJIOBBIX MyHKTOB (Aanee no tekcry L TII);

ycTaHoBKa TemiooOMeHHuKoB ['BC HemocpecTBEHHO B 3[aHMSIX (MHIAUBUAYAIbHBIX

TEIUJIOBBIX IMYHKTAaX).
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[Tpumenenne HoBbix LTIl mnst opranuzamuu 3akpbiToii cxembl ['BC B kBapranax
CJIOKUBIIICHCS 3aCTPOMKH HE pACCMATPUBAETCS B CBSI3U C PSAIOM TEXHUUECKUX MPOOIeM:

HEOOXOAMMOCTH BBIICIICHUS 3€MEJLHOTO y4acTKa Juisi HoBoro ctpoutenscTBa LITII B
30HE CIIOKUBIICKUCS 3aCTPONKH;

HEOOXOIUMOCTH HHXXeHepHoro obecneuenus HoBoro [I[TII (momBoj Xom01HOTO
BOJIOCHA0KEHM S, KaHAIIM3AI[UH, JIEKTPOCHA0KEHHUSI, TEIEKOMMYHHKAILIUK U TIp.);

HEOOXOJUMOCTH PEKOHCTPYKIMU TeruoBbiX cereil mocie LTIl u opranuzanuu
YeTBIPEXTPYOHOU CXEMBI B YCIOBHSIX BHICOKOM IMJIOTHOCTH CYHIECTBYIOMIMX KOMMYHUKAIIUH.

[Ipn ¢opMupoBaHMM TpPEIJIOKEHUN IO Tepexoly Ha 3akpbiTylo cxemy [BC
IIPEeAJIaraeTcs MpU COXPAHEHHH CYLIECTBYIOIIEH CXEMbl MPHUCOCIWHEHHSI CUCTEM OTOIUICHUS
aOOHEHTOB, OCYILIECTBIIATH IMOJA4y Topsuyell BOJBI uepe3 IJIaCTHMHYAThIe BOJI0O-BOJSHBIC
II0JIOTPEBATEINH.

[Ipn BBIOOpE CXEMBbl NOJKIIOUEHHUS MOJOTpEeBaTENed K CHCTEME TEIUIOCHAOKEHUS
OTIPE/IETISIONIUM SIBIISIIOCH: BEJIMYMHA TEIJIOBOW Harpy3kH, BO3MOKHOCTh CHIDKEHHUSI 0ObeMa
TEIUIOHOCUTENISI B IEPBUYHOM KOHTYPE U MUHUMH3ALUs KallUTAIbHBIX 3aTpaT P NEPEBOJIE C
OTKpPBITOM CXeMbl Ha 3akpbITyto. [lomorpeBarenu B 3aKpBITBIX CHUCTEMax TEIJIOCHAOKEHUS
noadupanack B 3aBUCUMOCTU OT COOTHOLIEHHS MAaKCHMAJIbHOI'O MOTOKA TEIIOTHI HA ropsyee
BOJIocHaO)keHHsa Qhmax 1 MakCUMalIbHOTO NMOTOKA TEIUIOTHI Ha OTOIUIeHUs: Qomax:

pu Qh/Qo0<0,2 - ogHOCTYNIEHYATAsT CXEMa;
pu Qh/Qo0>0,2 - nByxcTyneH4yaTas cxema.

TenoBoit myHKT (TII) — oJMH K3 TIAaBHBIX 3JIEMEHTOB CUCTEMbI LIEHTPAIIU30BAHHOIO
TEIUIOCHA0KEHUS 3/ITaHUH, BHITOIHIIOMUN (QYHKIIMH ITPHEMa TEINIOHOCUTEIS, TPeoOpa30BaHus
(mpu HEOOXOAMMOCTH) €ro MapaMmeTpoB, pacHpeieSCHUs MEXIy NOTPeOUTENIIMU TEIUIOBOI
DHEPIUU U y4eTa €€ pacXoJd0BaHUs.

Jlns ymporeHus: mpoliecca MPOSKTUPOBAaHMSI, KOMIUIEKTaluu U MoHTaxka TII moryt
W3TOTaBJIMBATHCS B 3aBOJICKMX YCIIOBHSX M IMOCTaBISATHCS Ha OOBEKT CTPOMTEILCTBA B BHJIC
rOTOBBIX 0JIOKOB — OJ104HbIN TerioBoi myHKT (BTII).

BTII mpencraBnser coboii coOpaHHbIe Ha paMe B OOIIYI0 KOHCTPYKIIUIO OTIEIHHBIC
(GYHKITMOHAIIBHBIE Y3JIbI, KaK MPaBUIIO, B KOMIUIEKTE C MPUOOpaMU U YCTPOUCTBAMHU KOHTPOJIS,
ABTOMATHUYECKOTO PETYJIMPOBAHUS U yIIPABICHHUS.

Ha  nmamselii  momeHT B Poccum  MIMPOKO  NPUMEHSIIOTCS  CTaHAAPTHBIE
aBTOMATH3UPOBAHHbIE OJIOYHBIE TEIUJIOBbIE IyHKTHI TMOJHOM 3aBOJCKON T'OTOBHOCTH,
IIPEAHA3HAYCHHBIE U1 IPUCOCIAMHEHUS K  TEIUIOBOM CETH  Pa3IMYHBIX  CHCTEM
TEIUIONOTPEOICHHS U BBIIIOJIHEHHBIE MO TUMOBBIM TEXHOJIOTMYECKHM CXeMaM ¢ MPUMEHEHUEM
BOJIONO/IOTpeBarTeyiell Ha 0aze MasHbBIX WM Pa30OpHBIX IJIACTHHYATHIX TEMJI00OMEHHUKOB
OTEUYECTBEHHOT' 0 IIPOU3BO/ICTBA.

B coorBerctBue c¢ CII 41-101-95 «lIpoexTrpoBaHne TEIUIOBBIX ITyHKTOB» B
3aBHCHMOCTH OT COOTHOIIEHUS MaKCHMalbHO-4acoBOW TeruioBoi Harpysku I'BC k Harpyske
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OTOIUIEHUS TpejajaraeTcsi o0OpyJoBaTh TEIUIOBbIE IYHKThl a0OHEHTOB OJIHOCTYIEHYAThIMU
(MoTpeObuTENM MAIOATAXKHOUM 3aCTPOUKH C He3HAUUTENBHOUW TeroBoi Harpyskoi ['BC), mubo
JIByXCTyneH4aTbiMu mnogorpeBatenssMu ['BC (moTrpeOurenn MHOTOKBapTUPHBIX JIOMOB).
[TonkirodyeHre CHCTEMBI OTOIUIEHMs MPEIOJIAracTcsl OCYIIECTBIATh IO CYIIECTBYIOIIEH Ha
JAHHBI MOMEHT B 3[aHUAX 3aBUCUMOI cxeme. CXeMbl NMOIKIIOYEHHUS TEIUIOBBIX ITYHKTOB
a0OHEHTOB B 3aBUCUMOCTH OT KosnuecTBa mnogorpeateneid I'BC u  perynupoBanus
TETUIOHOCHUTENISI B CUCTEME OTOTUICHUS mpeacTaBiensl Ha Puc. 2.1 - Puc. 2.4.

[ToTpebureneir  Majgo3TaKHOW  3aCTPOMKM  MpejiaraeTcs  MOAKIIOYHUTH 10
OJIHOCTYIEHYATO! mapaienbhoi cxeme (Puc. 2.1 - Puc. 2.2).

: tre rE;'_.C
- |||_ [TICT CO
1 m]?g pTi. PP 3 T3 a
- a1 WA
T [LBO
- @

xEB _..__N.@ )
txe

Puc. 2.1. MecTHBIii TenJI0OBO# NYHKT ¢ Napa/uleJibHbIM NOAK/II0YeHHeM nogorpesareneii IBC u
3J1eBaTOPHBIM npucoeguHenuem CO

tre TE;'E:
MCT M .
o PTieZ 2.FF H ]
T3 IO
- XB o L) -

tixe

Puc. 2.2. nmorpeduTesib ¢ NapauieIbHBIM MOAKII0OYeHHeM nogorpesateseii [BC u HacOCHBIM
npucoeguaenuem CO u CB
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Puc. 2.3. MecTHbIii TenJioBoii NyHKT ¢ nogorpesartenassvmu I'BC

[BC
tre . 3
M2CT co
T1 pTL. FT L1 g ]
- £k H *
T3 IO
o~ — i

Yo

YR T
e eT

Puc. 2.4. MecTHBIIi TenJI0BOM MYHKT € IBYXCTYNEHYATBIM CMEIIAHHBIM MOAKJII0YeHHEeM
noaorpesartesieii 'BC u HacocHbiM npucoegunenuem CO

Kax BUIHO 13 pUCYHKOB, K peajan3aluu IpeiaraloTcsl CTaHJapTHHIE TEIIOBBIE CXEMBI
MOJIKJIIOUEHUs aDOHEHTOB K Ter1oBoi ceTu B cooTBeTcTBUU ¢ CI141-101-95 «IIpoekTupoBanue
TEIUIOBBIX ITyHKTOB», MPEAINOJIAralolue aBTOMATHYECKOE MOJJepKaHUe HEeOOXOANMBIX
THIPABINYECKUX PEKUMOB, TEMIIEpaTyphl TOpsiueid BOAbI U TeMIEpaTypHOro rpaduka B
CHUCTEME OTOIUICHMS 3[JaHUM.

CxeMbl BKIIIOYAIOT BCE HEOOXOAUMbIE (DYHKIIMOHAIbHBIE Y3JIbI U MOIYJH TEIJIOBOIO
IIyHKTA:

e y3eI BBOJA;

e y3IIbI 00€CIIEYECHUS THAPABINIECKUX PEKHUMOB;

® y3JIbl aBTOMATHYECKOTO MOJJCPKAHUS TEMIICPATyPHBIX MapaMeTPOB ropsuei
BOJIBL;

® y3JIbl TPUCOCIUHCHHS CHCTEM OTOIUICHHUS, BEHTWIALUU W  TOPSIYETro
BOJIOCHA0KEHUS.
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BBIGOp CXCMbl IIOAKIIFOYCHHA BOAOIIOAOTIPEBATCIIAA CHUCTCMBI I'BC 3aBucutr or
COOTHOIICHUSI MAaKCUMaJIbHON 4aCOBOM Harpy3KH Ha ropAa4ce BOI[OCHa6)KeHI/Ie K MaKCHUMaJbHOM

4acoOBOW HArpy3Ke Ha OTOIIeHHE (TI0C/Ie YTOYHEHHUS TeIIOBBIX HArPY30K 3[IaHMsI Ha OTOILJICHHE
u I'BC).

AKTyanpbHOCTh TiepeBoAa OTKpHITHIX cucteM ['BC Ha 3akpbiTbie 0O0ycliOBI€Ha
[ (S13% 0111218

® B Clly4yae OTKPBITOM CHUCTEMBI TEXHOJIOTMUYECKash BO3MOXKHOCTB IMOJAJIEPKAHMS
TeMIepaTypHOro rpaduka Npu MNEPEeXOJHBIX TeMIepaTypax B JOMax C
3aBHCHMBIM (3J1€BAaTOPHBIM) MOAKIIOUEHUEM CUCTEM OTOIJIEHUSI OTCYTCTBYET U
Hannuue uznoma (70 °C) mns Hyxna ['BC mpuBoautr k «meperonam» B
MOMEUICHUAX 3IaHUH.

® CyIECTBYET MEpEerpeB ropsyeil BOJAbl MPHU IKCILTyaTallud OTKPHITOM CHUCTEMBI
TEIUIOCHAOXKEeHHUs ©0€3 peryisiropa TeMIepaTypbl ropsdyeil BoAbl, KOTOpas
(aKkTU4YECKH COOTBETCTBYET TeMIIEpaType BOJbI B MOJAIOIIECH JIMHUHU TEIUIOBOU
CETH.

[lepexox Ha 3akpbITYIO cxemy npucoeauHeHus cuctem I’ BC mo3Bonut o0ecrnednTs:

e CHIDKEHME pacxoaa Tema Ha oromienne M ['BC 3a cuer mepeBojma Ha
KAaueCTBEHHO-KOJIMYECTBEHHOE PETYJIMPOBAHUE TEMIIEPATYPhI TEIUIOHOCUTES B
COOTBETCTBUU C TEMIIEPATYPHBIM IpaduKOM;

® CHIDKEHHUE BHYTPEHHEH KOppo3uu TpyOOIpPOBOJIOB U OTIIOKEHHS COJICH;

® CHWXXEHHUE TEMIIOB H3HOCAa 000PYAOBAHMS TETJIOBBIX CTAHIIMM U KOTEIbHBIX;

e KapAMHAJIbHOE YJIy4YIIEHHE KadyecTBa TEIUIOCHAOXKEHHUS IOTpeOuTenei,
HCYE3HOBEHUE «IEPETONOoB» (IIPM 3aBUCUMOM IOJKIIOYEHUH CUCTEMBI
OTOIUICHHS) BO BpeMs MOJOXKUTENIbHBIX TEMIIEpaTyp Hapy»XHOTO BO3JyXa B
OTONUTEBHBIN IEPUOI;

® CHWXEHHE 00bEMOB pabOT MO XUMBOAOIOATOTOBKE MOAMMTOYHOW BOJIBI H,
COOTBETCTBEHHO, 3aTparT;

® CHHMIKXCHUC aBapHﬁHOCTH CHCTEM TEIJIOCHAOKEHHUS.

Bosmoxnoctu «3akpeitus» cxembl [ BC y kaxxaoro morpebutens (B TOM 4ucie U B
paMKax OJHOM CEpHH KHWIbIX JIOMOB) pa3IMYHbl U HE CYIIECTBYET €IMHOI0 TEXHHUYECKOTO
peleHus], MO3BOJISIONIETO YHU(DUITUPOBATH MOIXOABI U C(POPMHUPOBATH TUIIOBBIE TEXHHUUYECKUE
pelIeHus o nepexo1y Ha 3akpbiTyto cxemy I'BC.

C menpio cozmanus BapuatuBHOCTH BbiOOpa cxembl UTII u BEIOOpa KOMIUIEKTYIOIINX
gacTeil He0OXOMMO PacCMOTPETh MPEABAPUTEIBHO BAPHAHTHI peau3anui U 3pPeKTHBHOCTh
OT TOTO WJIM WHOTO MPOEKTHOTO PEIICHUSI.

2.1 Tunbl TeNnJ000MeHHBIX aNNapaToB W OCOOEHHOCTM WX BbIOOpa U
IKCIIYyaTAUMHU
Haubonee pacnpoctpanensl wuctopudecku Ha  tepputopun CCCP  Obuin
KOXYXOTpYOHBIE — TEIUIOOOMEHHble —anmapaTbl. JlOCTaTOYHO TPOMO3JKUE, CBSI3aHHBIC
«Kajadyamm», ¥ MMEIOIIIe BCeM M3BECTHBIE HEAOCTaTKU, OHU OBUIM B KO KOTEIBHON WIIH
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TOII. IMosBuBmuecs B Havane 1990-x ronoB Ha ux ¢GoHE ITUIACTHHYATHIC (TOTJAa B OCHOBHOM,
UMITOPTHBIC) TEIUIOOOMEHHUKH Ka3aJMCh PEBOJIIOIMOHHBIM TEXHOJOTHYECKHUM IPOPHIBOM.
[IpaBna, korga OBLT HAKOMJIEH MEPBBIM OMBIT AKCIUTyaTalldd, CTAJO SICHO, YTO U OHU HE
UJealbHbl, Y HUX €CTh PAJl CYIIECCTBEHHBIX HEJOCTATKOB, OCHOBHON - UyBCTBHUTEIBHOCTH K
KadecTBY TerioHocuTensa. OTIOKEHHE OKCHIIOB JKelie3a, KPeMHUs, COJield JKECTKOCTH H
OpPraHUKHU Ha TEIJIOOOMEHHBIX MOBEPXHOCTSIX MPU HATPEBE BOJBI CO3/Ia€T MACCYy TPYAHOCTEH
AKCIUTyaTallMOHHBIM CIy>X0aM - i1 BOCCTAHOBJICHHS TEIJIOTEXHMUYECKUX TIOKa3aTesIeH
CTaHJAPTHOTO OOOpYJOBaHUS almaparbl MPUXOAUTCS OCTAHABIMBATH HAa YHUCTKY, MpPUUYEM
MEepPUOJI MEXIY YUCTKAMU MOXKET COCTaBJISTh HEMPOJIOKUTENIBHOE BpPEMs, B CBSI3U C UeM
uHorga mnpuxomutcs uMmeTh 10 300% 3amaca MOBEPXHOCTH MOJOTpPEBATENEH, UTO PE3KO
YBEIIMYUBAET KAlMUTAJIbHBIC U IKCILTyaTallMOHHBIE 3aTpaThl. Huxke paccMOTpUM OCHOBHBIE TUTIBI
TEIJIO0OOMEHHBIX alTapaToB, MPEICTABICHHBIX HA PHIHKE.

2.1.1 TlnacTtuH4YaThbie pa300pHbIe TENJIOOOMEHHbIE ANMAPATHI

K npeuMyIecTBaM 1iacTHHYaThIX TEINIO0OMEHHUKOB OOBIYHO OTHOCHT:

1. Beicokuit K03 GUIUEHT TeIIONepe auy B MJIACTUHYATHIX TEMII000OMEHHUKAX
o0ycnaBiIMBaeT UX KOMIAKTHOCTB;

2. B03MOXXHOCTH IOJTHON Pa300pKH I OUYNCTKH;

3. B03MOXXHOCTh YBETUUYUTH/YMEHBIIUTH IOBEPXHOCTh TEINIOOOMEHA, €CITU

HN3MCHUJIACH TCIIJIOBAA HArpy3Ka.

TpeboBaHMS K MJIACTHHYATHIM TEIUIOOOMEHHHUKAM B CHCTEMaX TEIUIOCHAOKEHUS

1.  Ecnu xadecTBO XMMBOJOMOATOTOBKM CETEBOM BOJbI HEBBICOKOE, @ BOAOIIPOBOHAS BOAA
OUYeHb JKECTKas, TO IUIACTUHYATHIE TEIJIOOOMEHHUKU JOJDKHBI OBITH 0053aTelbHO
pa30opHbIMU. XHMMHUYECKasi MPOMBIBKA IMOJHOCTHIO HE OYMINAET TEINIOOOMEHHUKH,
MO3TOMY JIOJI’KHA CYIIIECTBOBATh BO3MOXKHOCTh UX Pa300pKH;

2. IlpeanmodTurenbHO MCIONIB30BATH OJTHOXOIOBBIE TEINIOOOMEHHUKH. B 3TOM ciryuae Bce
COCIIMHEHHS PACIIONIOKEHBI HAa HETIOABIKHOM IIJTUTE U PH pa300pKe TEIIO0OMEHHHUKA
He TpeOyeTcst IeMOHTaX TpyOOINpOBO/IOB;

3. Ilpu 2-x cryneHuaToi cxeme noakiatodeHus nogorpesareneit ' BC Ha Kakayio CTyleHb
JOJDKEH YCTAaHABIIMBATbCA OTACNbHBIM TEIIOOOMEHHUK. MOHOOJIOKH, KOTOpbIE
HEKOTOpbIe MPOM3BOJAUTENN MPEAJaratoT B LENSIX YACIIEBICHUS TEII00OMEHHHUKOB,
UMEIOT Psi/i CYIIECTBEHHBIX HEIOCTATKOB!

e B MOHOOJIOKE Ha OJIHON pame oObeauHeHsl 1-1 u 2-1 crynenu ['BC. Oto 2-x
XOZ0OBOM TEIUIOOOMEHHHK, B KOTOPOM KaXJblil TEIIOHOCUTENb JIBHKETCS
cCHayaja BHM3, 3aTeM BBepx. Takas U -oOpa3Has KOHCTPYKIUS MPUBOAMUT K
OBICTPOMY 3aCOPEHUI0 HUKHETO KOJIEKTOpa MOHOOJIOKA;

® TpU pa3JeNbHON yCTaHOBKE TEIIOOOMEHHUKOB B CIIy4ae OTKIIOYECHHS OJHOU
CTyIeHu 00bIIyt0 YacTh Harpy3ku ' BC Bo3MOKHO o0ecneyuTh Mpu MOMOIIU
ocraBmieiics B pabore crymeHu. [Ipm ycTaHOBKE MOHOOJIOKa TOTPEOUTEINH

ITOJIHOCTBIO JIMIIACTCA rop;meﬁ BOJBI B CJIy4ac €10 pCMOHTA,
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® B MOHOOJIOKE TpPYyOONPOBOJbI MPUCOCAUHSIIOTCS W K HEMOABUKHOW, U K
nonBwkHOM TtuMtaM. Ilpum pa3zbopke MOHOOIOKAa TpeOyeTcss IeMOHTaX
TpyOONPOBO/IOB, YTO YCIOKHSAET PEMOHT M YBEIMUMBAET CPOKHU €r0 MPOBEICHUS.

Cy1iecTByeT JUIb OJHA MPUYKUHA, KOTOpas JOIMYCKAaeT YCTaHOBKY MOHOOJIOKA - 3TO
OTCYTCTBUE MECTa JJisi pa3MelleHus ABYX TeriooOMeHHUKOB. Crenyer 0co00 OTMETUTh, YTO
pacyeT MOHOOJIOKOB Yallle BCErO MPOBOIAT HEKBATU(DUIIMPOBAHHO, YTO HA MPAKTUKE TPUBOIUT
K 3aHIKEHUIO TTIOBEPXHOCTH M MPEBBIMICHHUIO TOMYCTUMBIX MOTEPh Hamopa. Pacuer MoHOOI0Ka
TpeOyeT crelrabHBIX 3HAHUHN B 00JIACTH TEIJIOCHA0XKEHUS U TEIUIONepeIavun.

[InacTuHbl B TEIUIOOOMEHHHMKAX JOJKHBI OBITh W3 KOPPO3MOHHO-CTOMKOM cCTajw,
YCTOMYMBOI K Bo3eiicTBUIO XJ10pa, AISI 316, yruioTHUTENbHBIE TPOKIIAJIKH - U3 TEPMOCTOMKOM
pe3unbl EPDM (MakcumainbHas paboyas temneparypa - 150 °C). B aTom cinydae cpok ciy>KObl
TEII000MEHHUKOB cocTaBisieT He MeHee 30 JieT, a MPOKIJIaJKU MPUAETCS MEHATH HE Yallle, 4YeM
pa3 B 7-9 ner.

MHorue npou3BOIUTENN TEIUIOOOMEHHHUKOB B IIEJISIX YICHIEBICHUS MPOIYKIHUU HC-
MOJIB3YIOT TUIACTUHBI U3 MeHee kadecTBeHHOU ctaii AISI 304, koTopble BBIXOAAT U3 CTPOS 3a
5-7 nmet u3-3a CKBO3HOM KOppo3uu, u npokiagku NBR, ayist koTopeix MakcuMalbHasi paboyast
temrneparypa - 110 °C. B srtom ciydae cpok ciy)kObl TEIIOOOMEHHUKOB 3HAYUTEIHHO
CHUYKAETCA, YINIOTHUTEIbHBIE MPOKJIAIKH MPUIETCA MEHATh ropas3ao yaiie. CieyeT OTMETHUTb,
YTO y MHOTHX MMPOU3BOIUTENIEH CTOMMOCTh YIUIOTHUTEIBbHBIX MPOKIIAIOK COCTABIISIET OOBIITYIO
JIOJIFO OT OOIIEeH CTOMMOCTH TEINIOOOMEHHHKA;

OGBIYHO MaKCUMAabHOE pabodee JaBlIeHHE B TEIIOBOM IyHKTE cOoCTaBiseT 12 kre/cm?,
IpU NPOBEJEHUM THAPABIMYECKUX HCHBITAHUHA - 16 Kkrc/cm?. VIMEHHO ¢ ydyeToM JAaHHBIX
napamMeTpoB JOJDKHBI TOAOUpaThbCs TEIooOMeHHUKH. Pabodee maBieHue B ammapare
OTIpe/IeNIIeTCS B MEHBIIICH CTETICHH TOJIIMHON ¥ KOHCTPYKIIMEH TUIaCTHH, a B OOJIbIIEH CTEeTIeHN
TOJILIUHOW MPUKUMHBIX IUTUT paMbl U CTSOKHBIMU OoJiTaMu TerioooMeHHuKa. Ha poccuiickom
pPBIHKE TOSBWJIMCH TIPOU3BOJUTENH, KOTOPHIE C IENbI0 YJCIIEBICHHUS TEMJI000MEHHUKOB
nenaloT oOJerdeHHble paMbl. BbI3bIBaeT omaceHwe, 4YTO TakKOM TEMI0OOMEHHUK CMOXKET
HAJe)KHO paboTaTh NpPH YKa3aHHBIX BbILIE JABJIEHUSX, OCOOEHHO MpPH 3HAYUTEIbHBIX
M3MEHEHUSIX TEMIIEPaTyphbl U JIaBJICHUS,

Kak mpaBuio, Ha TEIJIOBBIX NYHKTaxX MPUHATA JBYXCTyIleHYaTass CXeMa IMpUuco-
enunenus nogorpesareneil ' BC u HezaBucuMoe mprcoeJuHEHNE CUCTeMbl oToruieHus. Pacuer
IUTACTUHYATBHIX TEMJIOOOMEHHUKOB JIOJDKEH OBbITh TPOBEACH C€ YYETOM CXEMbl HX
NPUCOETMHEHHSI, TEMIIEPATyPHBIX TpaMKOB M pacroiaraeMblX HarmopoB. B pacuere momkHa
ObITh yuTeHa Taxxe nupkyisinus I'BC;

Enunnynas MOITHOCTH TEIUIOBBIX MYyHKTOB JIJIsl pa3HBIX TOposoB Poccun paznuuna u
HaxoauTcs B auamna3zoHe oT 0,1 I'kanm/u mo 20 'kan/u. Ijiss onTUMAaNbHOTO TMOKPBITHSI TAKHX
Harpy30K MpEANnpUsTAsS MPOU3BOJUTEIN JIOJKHBI MUMETh IIMPOKUN TUIOpPa3MEpPHBIA psij
TeIJI000MEHHUKOB, He MeHee 10-12 pa3nuyHbIX MO TUIOHIAAM MPOTOYHOW YacTH U JUAMETPy
MIPOXOAHBIX OTBEPCTHH TLIACTHH;
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Crnenyer TakXe OTMETUTh, YTO 3apyOeKHbIE MOCTABIIMKHM IUIACTUHYATHIX TEIJIO-
0OMEHHUKOB MPUBBIKIN K TOMY, YTO B €BPOIEHCKUX CTPaHaX BOJIOMPOBOAHAS (MCXOJHAS) BOJIA
st 'BC o6si3atenbHO yMmsirdaeTcsi mepes MOCTyIUIeHHeM B TemtooOMeHHUK. B Poccum
KECTKOCTh HMCXOAHOW BOJBI OYEHb BBHICOKA, IOITOMY IpPU YCTAHOBKE IUIACTMHYATHIX
Ter1000MeHHUKOB it cucteM [ BC Heo0X01uMo MpUHUMATh COOTBETCTBYIOIIME Mepbl. C 3TOM
LeNbl0 Hazlo o0s3arenbHO aBTOoMaTu3upoBaTh cucremy I'BC. JKemarenpHo mpeaycMOTpeTh
YCTaHOBKY I YMATYEHHUS] MCXOJHOW BOJBI WU MPUMEHSTH IPYroe TEXHUYECKOE pellleHHUE:
CTaOMIIM3UPOBATh TEMIIEPATYpy TEIUIOHOCUTENS HA BXOAE B TEIJIOOOMEHHHK TOpPSYEro
BojlocHaOkeHHs. V3BecTHO, 4YTO Haumbojiee MHTEHCHBHOE 00pa30BaHME KapOOHATHBIX
OTJIOXKEHUW TMPOUCXOJUT B auamna3oHe Temmeparyp ot 60 mo 90 °C. nsg crabunm3amnuu
TEMIIEPATYPbl TEINIOHOCUTENSI MOKHO YCTAHOBUTH HACOC HA MEPEMBIUKE MEXAY MOJAIOIINM U
oOpaTHBIM TPYOOINPOBOJIAMU CO BCTPOCHHBIM YaCTOTHBIM IpeoOpa3oBaTesieM. YTIpaBlICHUE
YacTOTHBIM TpeoOpa3oBaTeieM H, CIEJI0BAaTEIbHO, HACOCOM OCYIIECTBISIET AIIEKTPOHHBIN
ABTOMAaTHUYECKHI peryssiTop, KOHTPOJMPYIOUIUI TeMmIrepaTypy TEIIOHOCUTEIS Ha BXOJE B
teruiooomenHuk ['BC. [IpumeneHmne Takoil cxeMbl O3BOJISAET MPOTUTh MEKPEMOHTHBIN ITUKIT
MPOMBIBKH TEIJIO0OMEHHUKOB B HECKOJIBKO pa3.

2.1.2 TlnacTuHYaThie MasiHbIE TEMJI000MeHHbIe aNMapaThl

[lasiHple TEMIOOOMEHHHUKM MO MHOTMM XapaKTepUCTUKAaM, B TOM YHUCJE MO 3HEp-
rod(PeKTUBHOCTH, IPEBOCXOAAT pa300pHBIE.

Yxe MHOTHME POCCHMCKHE TeIIOCHAOXKAIONIME OpraHu3aldd  HWMEIOT  OTIBIT
AKCIUTyaTalliX TUIACTHHYATHIX TEMJI000OMEHHUKOB. Ha ceromHsmHani eHb Mpu BRIOOPE MEXKITY
NasHbIMU U Pa30OpPHBIMH TETUIOOOMEHHUKAMHU TMOTPEeOUTENb dYalle OTAaeT MPEANOYTCHHE
pa3zbopubIM. [Touemy 310 npoucxoaut? OCHOBHBIX IPUYUH JIBE:

e pa300pHBIE TEINIOOOMEHHHUKH MOJIAI0TCS MEXaHUYECKOH OYHCTKE;
e B ciyyae OMMOKM B pacueTax WJIM W3MEHEHHsS NPUCOCAMHEHHOW Harpy3Ku
KOJIMYECTBO TUIACTUH MOKHO JIETKO U3MEHUTh Ha MECTE.

MC)KI[y TeEM 00€ 3TH MPUYNHBI HC SBJIAIOTCSA 00BEKTUBHBIM NpeuATCTBUCM IJId UC-
M10JIb30BaHU MassHBIX TEII00OOMEHHUKOB Ha pOCCHI)’ICKOM PBIHKC.

B Poccun (ocoGeHHO B permoHax) MPEUMYIIIECTBEHHO HCIOJIB3YETCS MEXaHUYCCKHMA
croco0, kak OoJiee JENIeBbINA, MEXAY TEM B 3alaJHbIX CTPaHaX B OCHOBHOM HCIIOJIb3yeTCS
xumudeckas npombiBKa. [lo MHeHuro r-Ha Belikko XoOKkaHeHa, HayajlbHHKAa OTAENA
TeIJIOCHAOXKEHHUST DHEPreTUYECKOW KOMITAaHWUU TOpoja XeIbCHHKHU, «eCIU TEeTIOOOMEHHUK
3arps3HEH OTJIOKEHUSIMH, KOTOPBIE HE YIAISIIOTCS IPOMBIBKOM, KaK IMPaBUII0, UX HEBO3MOKHO
YIAIUTh U C IOMOIIBI0 MEXaHUYECKON OUHCTKM.

Kakue HemocTtaTku ecTh y MEXaHHYECKOTO MeTo1a ouncTku? [IpakTuka nokasana, 4To
o0Opa3oBaBIIMeCs B TEIJIOOOMEHHUKAX OTJIOKEHUS UMEIOT O4YeHb BBICOKYIO aaresuto. [locie
YUCTKH YOUpAeTCsl TOJBKO PBIXJIBI OCaJ0K C IUIACTHUH, TOHKasi MOBEPXHOCTHAs IIJICHKA,
CIOCOOCTBYIOIIAs TOBTOPHOMY HAKOTJICHHUIO 3arPSA3HEHHM, OCTaeTCcsi HETPOHYTOM. Mexay Tem
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POMBIBOUYHBII COCTaB, Ha OCHOBE, Hampumep, opTodochopHON KHUCIOTHI ¢ J00aBlIEHUEM
OpraHUYECKHX KHUCIJIOT, TO3BOJIAET OBICTPO OYUCTUTH MOBEPXHOCTH TIUIACTUH, 3aMeJJIss
MOBTOPHOE 00pa30BaHKE OTIOKECHHI.

[Ipouenypa MexaHMYECKOW OYMCTKH pa300pHBIX TEIJIOOOMEHHUKOB TpPYAOEMKa,
TpeOyeT MPUMEHEHUSI PyYHOTO TpyAa KBanu(UIUPOBaHHBIX crienuanucToB. [Ipu sTom Beceraa
OPUCYTCTBYET PHUCK TMOBPEIUTh IJIACTUHBI M MPOKIAAKH, OCOOEHHO KJIEEBOTO THIIA.
[TponsBoauTen PEKOMEHAYIOT MOCHE KaXAoW pa30OpKH TEMIOOOMEHHHKa IOJHOCTBIO 3a-
MEHSITh BECh KOMIUIEKT YIUIOTHEHHH. DTO mpenymnpexieHue oOOCHOBaHHOE, TaK Kak IO-
BpEXKJIEHHAs MTPOKJIaJIKa MOXKET BbI3BaTh T€Ub, 0COOCHHO BO BPEMs MMKOBBIX HArPy30K.

B macrosmuii MOMeHT Bce OoJibllie OpraHu3alui cTalud o0pamiarh BHUMaHUE Ha
BO3MOXXHOCTh XUMHUYECKOW MPOMBIBKU TerioooMeHHHKoB. B Cankr-IleTepOypre xommnanus
«DuHpEnIa» UCIONB3YET JJIs 3TUX L€ UMIIOPTHBIM MPOMBIBOYHBIN arperar. B kaudecTse
IIPOMBIBOYHOM KUJKOCTH NpuMeHsieTcs 10-poLeHTHBIN pacTBOp Cyiab(haMUHOBOM KUCIOTHL. B
npencTaBuTeabcTBE  Komranuum — «Cererepm»  COOCTBEHHBIM  MPOMBIBOYHBIA  arperar
MPEAOCTABIISIETCS] TIOCTOSTHHBIM MAapTHEPaM - MOKYIAaTeIsIM TeTI000MEeHHUKOB. [IpoMBIBOUHBIE
MaIIMHbI UMEIOTCSI B MOCKBE; KpOME TOT0, T0100HOE 000pYyI0BaHUE U CTIEIMATIbHBIE XUMUKATHI
MOCTABIIAIOTCSL BO BCE TOPOJIa, YYACTBYIOIIHME B MpoekTax MupoBoro OaHka, CBS3aHHBIX C
YCTaHOBKOM TEIJIOMYHKTOB C TETNIO0OOMEHHUKaMHU.

Taxkum 00pa3om, BO3MOXKHOCTh MEXaHUUYECKOM OYHMCTKU MEPECTAET BOCHPUHUMATHCS
KaK OECIIEHHOE TPEUMYIIECTBO Pa300PHBIX TEINIO0OOMEHHHUKOB Tepe/] asHBIMU.

OO0parmiasice KO BTOPOW TpHUUYWHE, BIUSIONIEH Ha BBIOOp MOTpeOUTENed B TOIB3Y
pa300pPHBIX TEIIIOOOMEHHUKOB, CIIEIYyeT OTMETUTh, YTO CAMOCTOSTEJIbHBIN PEMOHT Pa300pHOTO
TEIUIOOOMEHHMKA BecbMa  JIoporo  oboijercs mnoTtpebutento. lleHoBas  monuTuka
NPOU3BOUTENEH IpeaycMaTpUBaeT MPOAaXy KOMIUIEKTYIOIIMX MO IieHe, B 1,5-2 pasa mpe-
BOCXOJIAIIYI0O HMX Ce0eCTOMMOCTh B TOTOBOM u3fenud. CTOMMOCTh TOJBKO KOMILIEKTA
MPOKJIAJ0K JUTsl pa300pPHOTO TEIIIO0OOMEHHHUKA COCTABIISIET HE MEHee 4eM 1/5 CTOMMOCTH caMoro
teruiooOMeHHuKa. [losToMy 1enecooOpa3Hee B TeX cCilydasx, KOTJa 3apaHee HM3BECTHO O
HEOOXOJMMOCTH YBEIWYCHUS NPUCOCTUHCHHONW Harpy3ku B Oyaymiem, cpasy BBIOHpaTh
TEMI000MEHHUK MaKCUMaJIbHOU MPOEKTHOW MOIIHOCTH.

Kakne jxe mpemMyIliecTBa €CTh y MAasHBIX TEMJIOOOMEHHUKOB MO CPAaBHEHHUIO C
paz6opubiMu? TemnmocHabxkaroias KOMIaHus . XeJIbCUHKU Ha3bIBAET TPHU:

® TPOJOIDKUTENBHBIA CPOK CIyXkObl (B cpemHeM 20 €T, MPU CPOKE CIIyKOBI
pa300opHBIX TEMI000MEeHHUKOB MeHee 10 ner);

® BBHICOKas HAJEKHOCTb, MCKIIOYAIONIAss BO3MOXHOCTh MPOTEUYEK MEXKIY
TUTACTUHAMY,

e (Oosee BRICOKUH KOI(DPUIIMEHT TeIIonepe1aun.

Ot cebs mo6aBuM ele 1Be MPUYUHBI, MEHEE aKTyalbHbIe 11 OUHISHINU, TIE TH/I-
paBIMYECKHE PEXHUMBI B CETSIX JOCTATOYHO CTAOWIIbHBI, a TeMIepaTypa BOJbI B MOAAIOIIEM
TpyOompoBoae He npeBocxoaut 115 °C. D1o:
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® YCTOWYMBOCTH K JJUTEJIbHBIM BBICOKOTEMIIEPATypHbIM Harpy3kam (mpu
TeMmrepatype B TmoparomeMm TpyoomnpoBoae Bbime 120 °C cpok cmyxObI
MPOKJIAJ0K B pa300pHOM TEIJIO0OMEHHUKE CYIIECTBEHHO COKPAIIAeTCs);

® BbBICOKAs MeXaHUYeCcKas IPOYHOCTH, TIO3BOJISFOIIIAS BBIIEPXKATh
THIPaBINYECKHUE YIaphl, BRIBOISIINE U3 CTPOS pa300pHbBIE TETIIOOOMEHHUKH.

Ha ocHoBe nepBpIX Tpex npuurH B XEIbCUHKH CO BTOPOM MOJOBUHBI 80-X TOJIOB HE
paspemiaercs yCTaHOBKa pa300pHBIX IUIACTUHYATHIX TEIUIOOOMEHHHKOB, 32 HCKIIOYEHHEM
0CcOOBIX ciyyaeB. B HOpMaTHBHBIX MaTepHaiax, KacarolIMXCs YCTAaHOBKM HOBBIX TEIUIO00-
MEHHHUKOB B TEIUIOMYHKTAaX MOTPEOUTENEH, 3ampeliaeTcsl MCIOIb30BaHUE YIUIOTHEHUH Ha
OCHOBE PE3MHOKOMIIO3UTHBIX MAaTEpHalIOB, OMATH XK€ B OCOOBIX cllydasx. B oTHomeHuun
AACTHBIX YIUIOTHUTENBHBIX MAaTEPUANIOB YCTAHABJIMBACTCS TPeOOBAaHHE MPOJIOJKUTEIBHOTO
rapaHTUHHOTO cpoka ¢GupMBI-U3roToBUTeNs (Hampumep, 10 eT). AHAJIOTMYHOTO MHEHUS
NPUICP)KUBAIOTCS W B JPYyrod Bemaylied B 00JIaCTU KOMMYHAQJIBHOW DHEPreTHUKU CTpaHE -
IBenumn.

OI[HaKO HC TOJIBKO 3THW NMPHUYHUHBI JOJIKHBI OIIPCACIIATDH BbI60p B IIOJIB3Y OAHOTO HUJIN
Apyroro Tuiia TemI000MeHHNKa. B HACTOSIIUM MOMEHT Ha pOCCPIﬁCKOM PBIHKC OCHOBHBIM
KPpUTCPUCM OCTACTCA CTOMMOCTD OGOpy;]OBaHI/I?I H €TI0 MOHTAaXa.

C Toukm 3pCHHA CTOMMOCTH, PACUCThI MMOKA3aJIM: 4YEM MCHBIIC TGHJ’IOO6M€HHI/IK, TEM
BBI'OAHEC BBI6I/IpaTB MastHbI.

OpnHako Hacrosiliee ucciaeoBaHue He OyIeT MOJHbIM, €CliM He yKa3aTh, UTO 00J1acTh
NPUMEHEHHs] TasHbIX TEIIOOOMEHHUKOB HWMEET ONpeiesieHHble OrpaHudeHus. Takum
OTPaHUYEHUEM SIBJISIETCS] BEPXHUM MTPEAEI MOITHOCTH, KOTOPBIN, IO MHEHHIO CIIELIUATIUCTOB, HE
JOJDKEH TpeBOocXoauTh 5 MBT, XOTs HEKOTOpble MPOU3BOAMTENN HA3BIBAIOT U OOJNbINNE
3HaYeHHsa. TakuMm oOpa3oM, CTAHOBUTCS TOHSATHBIM LIMPOKOE PaCHpOCTPAHEHHE MasHBIX
teruiooomMeHHnkoB B CeBepHoil EBpomne, rae ucnonb3yercs AByxTpyOHas cuctema ¢ UTII
CPaBHUTEIBHO MaJOW MOIIHOCTH B KaXXJIOM JIOME.

2.1.3 TlnacTHHYATHIA MOHOOJIOK: IJIKOCHI U MUHYCHI

JIByxXCcTyneHuaTasi CMEIIaHHas CHCTEMa TOpPSYero BOJOCHAOKEHHS MOXKET OBITh
peanu3oBaHa Ha TAKOM THIIE IJIACTUHYATHIX TETNIOOOMEHHUKOB KaKk MOHOOJIOK.

Mono6nok -  cneuuanbHbBId  THN  IUIACTUHYATOTO  TEIUIOOOMEHHMKA IS
nByxcryneHuaroil cuctemsl ' BC, B KoTopoM 00e CTyNeHH pa3MellieHbl B OJHOM KOPITyCe, TAKOU
TEMI00OMEHHHUK UMEET IIECTh NaTPyOKOB (CM. PUCYHOK 2).

HlupoTy npumMeHeHHs MOHOOJOKa OOYCIOBWIM cienyromue (GakTopsl: Oosbias
KOMITAKTHOCTb, IT0 CPABHEHHIO C ABYMS OTJCIBHBIMH TETUIOOOMEHHUKAMH, U, COOTBETCTBEHHO,
MEHbIIIAsi CTOUMOCTh. DTH ke (PAKTOPHI SBISIOTCS OCHOBHBIMU U, MOXKaTyH, €TUHCTBEHHBIMH
irocamMu MoHo6J0ka. [TonmpoOyem onpeaenuThCst ¢ MUHYCaMHu.

«HpOCTOTa» MOHTaXka. KakeTcsi ecTeCTBEHHBIM TO, YTO CMOHTHUPOBATH MaJICHbKUM
arrapar ropasgao Impome, 4€M JIBa TAaKHUX JKC. Ho B PE3YJIbTATC MOHTAXa MOHOOJIOKA -
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CMOHTHPOBAHHBIM MOHOOJIOK BBITJISIIUT KakK YeJIOBEK-TIayK, OIMyTaHHBIM THUPISHIAMHU TPY-
OOMPOBOZIOB apMaTypbl U W3MEPUTEIbHBIX MPUOOPOB, €CIU OHU MPHUCYTCTBYIOT, KOHEYHO.
Cpasy xe TepsieTcsl Takas BaXKHasi BEIllb, KaK yJq0o0CcTBO oOciykuBaHus. Ecin B 0ObIYHOM
IUTACTUHYATOM TEIIOOOMEHHUKE BCe MAaTPyOKHU pacroyioKeHbl Ha HernoABMkHOU muute (H1-
H4) u ans ero o0cny>KMBaHUs M pEMOHTA TPEOyEeTCsl BCETo JIMIIb OTKIIOUEHUE TeIJI000MEHHUKA
U cOpoc AaBieHUs, TO AJis pa30OpKH MOHOOJIOKA MOTPEeOyeTCs OTCOEAUHEHHE MaTpPyOKOB OT
MOJIBWKHOM 3a/iHel muThl. [anee, ecnu TpyOOnpoBOAbI 3a/IHEN IITUTHI MEPEKPHIBAIOT TOCTYII
K MOHOOJIOYHOMY TETUIOOOMEHHHUKY, TO 3TO TaKXKe YCIOXKHSIET JOCTYN K HeMmy. To ecTh s
HOPMaJIBbHOM JKCIUTyaTalli MOHOOJOKA CIEAYyeT, BO-TIEPBBIX, CAENATh T'PAMOTHBIA MPOEKT
MPUBSI3KHU €0 K CYIIECTBYIOMINM TPyOOIIPOBOIaM TEIIJIOHOCUTENS, XOJIOAHON U TOpsueii BOJIbI
C TENIbI0 00eCTIeUueHUsT HOPMAJIBLHOTO JTOCTYIIA Ui 0OCTy>KUBaHHSI U PeMOHTa. M, BO-BTOPBIX,
ClelyeT MPeyCMOTPETh CIEeNUANBLHBIN BapUaHT KPEIJICHUS! TPYOOIPOBOIOB K 3aJHEH IUTUTE
(uepe3 kKakue-mmbO ChEMHBIE DJIEMEHTHI) IS TOrO, YTOOBl 00ECTIEUNTh MOBMKHOCTD 3aHEH
TUTATHI 0€3 MepeIBIKCHHS TETUIO0OOMEHHUKA ¢ MecTa. [1oaToMy 3a4acTyio CMOHTHPOBAaHHBIN
MOHOOJIOK 3aHMMAaeT 00hEM HEe MEHBIITUH, YeM JBa OTICIBHBIX TEINIOOOMEHHUKA.

Bompockl HanexHOCTH. ECTeCTBEHHO, ABa OTIENBbHBIX anmnapara HaJeXHEE OJIHOIO,
BBITIOJIHSIONIEr0 TaKylo ke ¢yHKuuto. IIpu BbIXoAe U3 CTPOsS OJHOTO W3 TEIMIIOOOMEHHHKOB
MOKHO paboTaTh € YacTUYHOW Harpy3kod cucrteMbl ['BC, moka peMOHTUpyeTCs WU
oOcityxuBaeTcsi BTOpoil. MOHOOJIOK k€ IPH BBIXOJIE U3 CTPOS J1aXKe OJTHON U3 CTYIIEHEH JoIKeH
OBITH BBIBE/ICH U3 Pa0OTHI BECh, T.K. KOPIIYC OJIMH HA 00€ CTYNECHH.

@OyYHKIIMOHATIBHOCTh, 3P PeKTUBHOCTL. B mondope MOHOOIOYHOTO TEMI00OMEHHUKA
TO)KE €CTh CBOM HIOAHCHI. 3a4yacTyl0 TPYJAHO WIM IPAKTHYECKH HEBO3MOYKHO CO3/1aTh
MOHOOJIOYHYIO KOMIIOHOBKY JBYXCTyneH4aToi cmemannoi cxembl ' BC, o adpdextuBHOCTH
PaBHYIO IBYM OTJEJNbHBIM TEIUIOOOMEHHUKAM. JTO 00YCIOBICHO TEM, YTO UCIIOJIb3YEMBbII THII
IUTAaCTUHBI B MOHOOJIOKE 7151 00eux cryneHel onuH. UM B mpeaenax Termio(u3nueckux CBOUCTB
ATOrO THUIMA HaM MPUXOAMUTCS PellaTh 3a/1ayy 0 KOMIOHOBKE MAKETOB JUIsl 00€UX CTyNeHel, B
TO BpeMsl, KaK MepBas U BTOpas CTYNEHU MOTYT pazinyaThbCs, KAK MUHUMYM, MO PACXOJaM,
0COOEHHO IO CTOpOHE TerutoHocuTens. Hampumep, TpeGoBaHus [Isl IEPBON CTYNEHH - 3TO
CIOCOOHOCTh MPONYCTUTh CYMMAapHBI pacxoj] TEIJIOHOCUTENS CHUCTEMbl OTOIUICHHUS U
TEIUIOHOCUTENS BTOPOW CTYNEHH TMpH oOOecredyeHUH HeOONbIINX T'HIPABIUYECKHX
CONPOTUBJIICHUH M CpEeTHEM TeIulocheMe. 1pedoBaHMsA >K€ A BTOPOM CTYNEHH - 3TO
OTHOCHUTEJILHO HEOOJIbIINE pacXo/Ibl 10 CTOPOHE TeroHocuTens u Bojbl [ BC, Gonee Boicokue
JIOTTYCTUMBIE TUAPABINYECKNE CONPOTUBIICHUS M CYLLIECTBEHHO OOJIBIINI TEMIOChEM. TO €CTb,
eciid Obl ATO OBLIM JIBa OTAENBHBIX TEIUIOOOMEHHMKA, TO TEIJIOOOMEHHUK IEpBOIl CTyNeHU
JOJKEH OBIThb C OOJIBIIUM JTMaMETPOM TNAaTpPyOKOB U C «KOPOTKOH» IUIACTMHOM, a
TEIUIOOOMEHHUK BTOPOH CTYNEHHM C MEHBIIMM JUaMeTpoM mnaTpyOka m Oosee «IIMHHOI
IIJIACTUHOM.

PaccMoTpuM BapuaHT 3amaHusi Ui 1oAOOpa o0OpyAOBaHUS AJsl JBYXCTYINEHYATOU
CcMeImaHHOU cxeMbl. McxonHele aHHble TakoBbI: Harpyska cuctemsl I BC 0,4 I'kan/a, Harpes
xonoHo# Bozwl ¢ 5 °C mo 60 °C, Harpy3ka cucteMbl oToruieHus 1,2 ['kan/4, TemneparypHbIi
rpaduk 150/70.
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Pa3buBas Harpys3ky mo crymnensim, B cootBerctBuu ¢ CII 41-101-95, nns 3amaHHBIX
YCJIOBHIA MTOJIy9aeM UCXOHBIE JaHHBIE IS T0A00pa TErI000MEHHHKOB cTymnenei (cm. Tao.

2.3).

Puc. Moxo6nok ana agyxctynenyaroin cuctemst MNBC.
Pacnonoxenue naTpy6kos:
H1 - Bxog o6parHoro TenioHOCUTeNs n3 CUCTeMe! OTonne-
Hun, H2 - Bxon umpkynaumon+ow sogel [BC,

H3 - Bexon narperosi sogel N'BC, H4 - Bxon ropsvero renno-
HoCUTEeNa U3 Tennocetu, F3 — Bxoa xonoaH o 8BogonposoaHOM
soas!l, F4 - Bexon o6iLyero oGparHoro TennoHoCHTens
B Tennocers.

Puc. 2.5. Mono6.10k 111 AByXcrynen4artoii cucremsl 'BC

®axtuuecku BennunHa NTU xapakTepusyer TOT TEIJIOBOU PEXUM, HA KOTOPOM OyieT
paborarh TermoooOMeHHUK. Yem Oombiie NTU, Tem Goubliie JoKHA OBITH TEILJIOBAS «JITHHAY»
[JIACTUHBI TEMII00OMEHHHUKA.

B namewm ciywyae BHIHO, YTO TEINIOOOMEHHHMK BTOPOW CTYNEHM JOJDKEH 00JanaTh
Oonbiied, moyt Ha 50%, COCOOHOCTHIO K TEIUIOChEMY (TEIJIOBOM <«JIJTMHOIY»), YeM Ter-
J1000MEHHHK MepBoil cTtynenu. Kpome Toro, pacxozsl Mo rperoiei CTopoHe 00enx cTyneHen
OTJIMYAIOTCS TIOYTH B TP pasa. ITO O3HAYAET, YTO €CIIH JUIS TETNIOOOMEHHHUKA BTOPOH CTYTICHU
noctaTo4yHbl matpyoku Jy32, To ans TeriooOMeHHWKA MEepBOW CTYNEHH MAaTpyOKH JTOJIKHBI
ObITH Oouibiie, He MeHee J[y50.

[Taker mmactuH. Kak yke oTMedanoch BbINIe, MOHOOJOK - 3TO, MO CYTH, JBa TeIl-
JT000MEHHHKA, Pa3MEIIICHHBIX B OJTHOM pame. A 3HAYWT, U JIBa MaKeTa MIaCTHH, Pa3MEIIEHHBIX
B OJTHOU pame, pa3JeleHHbIX Pa3BOPOTHOM MIACTUHOMN, UMEIOIIEH ABa (BEPXHUX WIM HUKHUX )
mIyxux oTBepcTusi nmopra. OObIYHO OJIMKE K HEMOJABMXKHOM IUITMTE HAXOAMTCS MaKEeT BTOPOM
CTYTICHH, a 3a HeH MmakeT nepBoil cryneHu. Ho m3-3a pa3HbIX QyHKIMA, BBIMOIHAEMBIX 3TUMU
MakeTamu (CM. BbIIIE), OHU UMEIOT Pa3HYI0 KOMIIOHOBKY M KOJMYECTBO MiiacTuH. U Tak kak Bce
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9TH TAKeThl HAXOASTCS B OJHOM KOpPIyCe, €CTh BEPOSTHOCTh TOTO, YTO B IMPOIECCE
o0CITy)KMBaHHS TIPOU30UIET ONIKOKA TPU COOPKE BCEro MakeTa IIacCTHH MOHOOJIOKa. To ecTs,
eclnu Tmocie pa300pKM MOHOOJIOKAa MaKeThl MOMEHSITh MECTaMU WWJIM HEMPaBUIbHO UX
CKOMIIOHOBATh (HAmpuUMep, IUJIACTUHBI TEPBOM CTYNEHH C Majod TEIUIOBOM «IJTHHOW
YCTaHOBHTH IS BTOPOU CTYIICHH U HA00OPOT), TO, BHOBb COOpaB anmapar, He Oy Iy T MOJTy4eHBI
XapaKTEPUCTUKH, KOTOPHIC OBLIH 3aJI0’KEHBI B HETO H3HAYAIBHO.

Ta6.. 2.3. [lannble A1 10A060pa TeN1000MEHHHKOB

I'peromas
| crynenb Eaununsl usmepeHust cTopona HarpeBaemasi cropona
Pacxon M3/ 21,4 7.3
Temneparypa Ha BXOJe °C 42,2 5
Temneparypa Ha BBIXOJIE °C 31,0 38
Bemmauna NTU* 1.9
I'peromas
II crynens Enununsl usmepeHust cTopona HarpeBaemasi cropona
Pacxon M3/ 6.4 7.3
Temneparypa Ha BXOJe °C 70 38
Temneparypa Ha BBIXOJIE °C 45 60
Bemmauna NTU* 2.8

*NTU - uucno egunuin nepenoca terorsl. (Termmorexuuka B.H. Jlykanun, M.I'. lllaTtpoB u np.,
Bricmas mkona, Mocksa. 1999 1.)

C nByMs OTIEJBHBIMH amliapaTamMu CUTyauus npomie. B aTom ciydae, naxe Hemnpa-
BWJIBHO COOpaB BECh MAKET, HE MOJYUYUTCS MOTYUYUM TaKoro (haTaabHOTO CHUKEHUS TEIJIOBOM
MOII[HOCTH, PAcXOJOB M HU3MEHEHHUsS THUAPABIUYECKOrO COIPOTUBJICHUS, KaK B Cilyyae C
MOHOOJIOKOM.

2.1.4 Omnpeaenenue 3anaca TenJi00OMeHHOI MOBEPXHOCTH U MPOJOIKUTEIHLHOCTH
MEKIPOMBIBOYHOI0 NEPUOAA IJIACTUHYATOr0 BogoHarpesaress 1is 'BC

ObecrieunBass B HECKOJIIBKO pa3 0Oojee BBICOKHA HayalbHBIA KOA(POUIIUEHT
TEIUIONEPE/Iaun [0 CPaBHEHUIO C TPyOYaThIMH, IUTACTUHYATBHIC BOJIOHATPEBATEIH, OJIHAKO
ropasi0 «4yBCTBUTEIBHEE» K BIUSHHUIO OTIOXKEHUN HAKHITH, TEPMUYCCKOE COMPOTHUBIICHUC
KOTOPO# OoJiee pe3Ko YMEHbBIAET TeIuIonepeaaqy.

[Tpu BeICOKOM COJIepKaHUH HAKUIIEOOPa3yIOIIMX COJIeH U MPOIYKTOB KOPPO3UH B BOJIE,
XapaKTepHOM JJisi OOJbIIMHCTBA pernoHoB P®, pacuerHblil pexum pabotsl [IBH 6nicTpo
HapyIaeTcsi, yMeHbIleHue Kod(dduimeHTa terionepesayd KOMICHCHPYETCS IMOBBIIICHHEM
TEMIIEpaTypbl TPEIOIIEr0 TEIUIOHOCHUTEN WIM ero pacxoxa. Ha mpaktuke 310 He Bcerga
BO3MO’KHO, IO9TOMY B MOAABIISIONIEM OOJIITMHCTBE CIIy4aeB HEOOXOMMa MTPOMBIBKA.

JIns KOMIIEHCAIlMu TIOCTENEHHOTO YMEHbIIeHHUS Kod(QuimeHTa Temionepeaadn
HE0OXOMM 3armac MOBEPXHOCTHU TermoooMeHa AF.

OteuecTBeHHass mpakThka 3aka3oB [IBH mo ompocHbIM jucTaM 3aMMCTBOBaHa M3
3apy0exxHO 0e3 yueTa cCOOCTBEHHOrO OMbITa T.€. 3alac TEINIOOOMEHHON MOBEPXHOCTH WU
OTCYTCTBYET UM coctasisieT 2-10% ot pacueTHoi ynctoi nosepxHoctu FO.

N3 ombITa 3KCIITyaTanMy CKOPOCTHBIX BOAOHArPEBATENIEd MU3BECTHO, YTO BCIIEIACTBHE
HU3KOTO KadecTBa IPOTUBOHAKUIIHONW OOpabOTKH BOJOMPOBOJHONW BOJABI KOI(PPHUIMEHT
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TEIUIONepeauyu yMeHblIaeTcs 1octatouHo ObicTpo. IIpu cpennem kauyectse Boasl B LITII .
MockBsl 3a 4 Mecsana 3KCIUTyaTaluu OH yMeHbmuics Ha 45-50%. 13 atoro catayer, 4ro npu
HEU3MEHHBIX HauyaJbHBIX TEMIIEpaTypax TEILUIOHOCUTENeH Tpebyemasl TemiepaTrypa HarpeBa
BOJIbI MOXeT ObITh oOecnedeHa jumb 1npu 100% - HOM 3amace MO CPaBHEHMIO C PACUETHOM
BEJIMYMHOM TEMIO0OMEHHON MOBEPXHOCTH .

Henocrarounas Bennunza 3anaca AF 00ycoBUT KOPOTKHI MEXIPOMBIBOYHBIN IEPUOA
¥ HEOOXOAMMOCTb YacTOM IPOMBIBKH BOJOHArpeBartes; 3aBbllIeHHas BennunHa AF yMEHbIINT
KOJIMYECTBO IPOMBIBOK, HO OJJTHOBPEMEHHO BO3pacCTyT IIepBOHadaibHbIe 3aTpaThl Ha [IBH.

N3BecTHO, 4TO CTOMMOCTH IUIACTMHYATBHIX BOJIOHArpEBaTeell COCTABJISET OCHOBHYIO
JIOJIIO 3aTpaT Ha 000PYI0BaHUE TETJIOBOTO MYHKTA, B TO JK€ BPEMS U 3aTpaThl HA XUMUYECKYIO
MPOMBIBKY, KaK MOKAa3bIBAET OMBIT, TOXKE 3HAYUTENbHBI. [109TOMY KOHOMUYECKH OMpPaBAaHO
OTpeJieliecHHe TOBEPXHOCTH TEIUIoOOOMEeHa ¢ ydeToM (DaKTH4YeCKOW HMHTEHCHUBHOCTHU
HAKUIIE0Opa30BaHUs U HEOOXOIUMOCTH €€ PEryJIsipHON MTPOMBIBKH.

OcHoBa MCTOAWKH TaKOro OIPCACIICHUA 3aKJIII04acTCd B obecrieueHn MHHUMYMa
IOAOBBIX 3aTpaT Ha aMOPTH3alHIO 3allaCa ITIOBCPXHOCTHU terooomMena AF u 3aTpaTr Ha
PETYIEIPHYIO IIPOMBIBKY BOAOHArpeBATCIIA; 3TO YCIOBHC BBIIIOJHACTCA PaBCHCTBOM 3aTpar.

NHTEeHCUBHOCTH HAKUTICOOPa30BaHUS ONIPEIEIACTCA KAYECTBOM BO/JIbI, TEMIIEPATYPHBIM
U THAPABINYECKUM peskumamu padbotsl [TIBH.

C mnoBbIIEHHEM YJI€JIbHOW CTOMMOCTH MPOMBIBKM TEIJIOOOMEHHOM MOBEPXHOCTU
HKOHOMHYECKHU 1L1eIeCO00pa3HbIN MEKITPOMBIBOUYHBIN Mepuo]l OyaeT yBenuuuBaThes. C 1pyroi
CTOpPOHBI, IPU BBICOKOM CTOMMOCTH TEIUIOOOMEHHMKA, YTO MMEET MECTO IpPH YMEHbIIECHUU
IUIOINA N EIMHUYHON IUIaCTHHBI, BEJIMYMHA DSKOHOMHMYECKH L€J1ecO00pa3Horo 3amaca
TEIUIOOOMEHHON TOBEpXHOCTU yMeHbIIaercss. OtTcioga ciaeiyeT, B YaCTHOCTH, YTO JUIs
oOecrieyeHusi TpeOyeMoro TEMIEPAaTypHOIO peXuMa TopsSYero BOJOCHAOKEHHS Jaxke Mpu
YMEPEHHOM KECTKOCTHM BOJOMNPOBOJHOW BOJbI W  €XKEMECAYHOM IPOMBIBKE 3ariac
TEMI000MEHHOMN MOBEPXHOCTH JOJIKEH ObITh He MeHee 60% Mo CpaBHEHHUIO C €€ BEIMYUHON NpU
OE3HAKUITHOM peKuMe PaboTHlI.

3aMeTuM, 4TO COMyTCTBYIOLIEE 00pa30BaHUIO HAKUIIM BO3PACTAHUE TUAPABIMYECKOrO
comporuBienus IIBH mnpu SkoHOMHYECKHM 11€71€CO00pa3HBIX  MPOJOIDKUTETBHOCTAX
MEXIIPOMBIBOYHOI'O TE€pHUOJAa HECYIIECTBEHHO, MOCKOJIBKY B CPEAHEM IPOXOJHOE CEUCHHE
MEXKIUTACTUHYATBIX KaHAJIOB yMeHblIaeTcs Ha 4-8%.

2.1.5 KoxxyxoTpyOHble ogorpeBare/u

HITO LKTHU pa3paboransl manorabapuTHbie pazdopHbie nogorpesarenu Tumna [IBMP
no TY 4933-007-05762252-98.

! Kynnenos H.W., Morosuukuii C.B, Omnpenenenue 3amaca TemnIoOOMEHHONW MOBEPXHOCTH M NPOJOKUTEILHOCTH
MEXIPOMBIBOYHOT'O TIepHOo/Ia TutacTuHYaroro BogoHarpesatens Ayt I BC, XKypnan "HoBoctu TerutocHabxkenus" Ne 4, 2007
T.
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WX OCHOBHBIMH KOHCTPYKTHBHBIMH OCOOCHHOCTSIMHM SBIIAIOTCS: TpyOHas cucreMa
JUIMHOM 2 M, ABYXXO0/10Bas 110 HarpeBaeMoii BoJie, KOTOpasi MO>KET ObITh BBIHYTA U3 KopIryca 0e3
ChEMa €ro ¢ ONop M OTCOEAMHEHMs MaTpyOKoB rperouieil Boabl. [[1si OYMCTKHM BHYTpEHHEH
HOBEPXHOCTHU TPYyO, 3aryIylIKM M MOJBAIbIIOBKM MX KOHIIOB, 3aMEHBI MOBPEXACHHBIX TPYO
BBIEMKHU TPYOHOU cUCTEMBI HE TpeOyeTcsl.

Brinonnenue masioli BOASIHOM KaMmepbl IMOJBIXKHONW OOECMEYMBAET KOMIICHCAIIUIO
TEMIIEpAaTypHBIX  paclIupeHuidt TpyOHOM cucremsl. [lociaepgoBaTenbHOE  COEIUHEHUE
MojiorpeBaTesiell Mo TEII00OMEHUBAIOITUMCS MTOTOKAaM OCYIIECTBIISETCS HEMOCPEIACTBEHHO C
MTOMOIIIBIO TATPYOKOB 0€3 MPUMEHEHHUSI «Kagadei.

Cpennuii ypoBeHb K03 (UIIMEHTOB Teruionepenaun B noporpesatensix [IBMP npu
HOMMHAIBHBIX YCJIOBHAX M 9UCTHIX MOBEPXHOCTAX Harpesa - 3500-3600 kkan/(m%4-°C).

[ToBbllIeHHas TEMJIOBAsi MOIHOCTh, MEHBIINE TradapuThl, pa300PHOCTb, BO3MOXHOCTh
BBIMIOJIHEHUSI OYUCTKM M PEMOHTOB HEMOCPEACTBEHHO Ha OO0BEKTax OO0YyCIOBIUBAIOT
nmpeBocxoAcTBO mnonorpeBareneii [IBMP Hanm mnonydarommmu HIMPOKOE W 3a4acTylO
HEOOOCHOBAaHHOE pPACIpPOCTPAHEHUE IUIACTUHYATHIMU amnaparaMy, W JAlOT OCHOBaHUE
npuMeHsaTh nogorpeBatenn I[IBMP B kadectBe 0a30BOro BapuaHTa BOJIO-BOJSHBIX
HoJ0TpeBaTesel 1l TEXHUIECKOro IepeBOOpY KeHHs cucteM TeriocHadxkenus KKX.

Bcero Ha pa3nuuHbIX OOBEKTax MNPOMBIIUIEHHOW M KOMMYHAJbHOM SHEPreTUKU
ycTaHOBJIEHO 0K0JI0 400 nmoorpeBareseil pacCMOTPEHHBIX THUIIOB.

B kBapraneubix koTenbHbIX mnpeanpuatus OAO «Bpiboprremnodnepro», ObLIO
YCTaHOBJICHO CJIeIyIOIIee 000opya0BaHue: KoTenbHass «MaskoBckas 5» - momorpesatens [1I11-
54xm/150k-10-11 (B 2005 r.) ans momorpeBa Boasl Ha jnea’parop ['BC B3aMeH mapoBbIX
nojaorpesareseit craporo tuna (1974 r.); korenbHas «Mukpopailon «A» - 1Ba MOJI0rpeBaTeNs
[TI11-54xn/150k-10-11 (B 2002 u 2009 rr.) nns nmojgorpeBa CeTeBOW BOJABI B3aMEH YEThIPEX
noaorpesareneit craporo tuna (1980 r.); korenpHas «HOro-soctounas» - nogorpesarenu I1I11-
54kn/150k-10-11 (B 2003 1.) u I1I11-75kn/150k-16-11 (B 2007 1.) B3aMeH MNSATH MJIACTUHYATHIX
nojiorpeBaresieil M3-3a CI0KHOCTH aBTOMAaTH3allMM U OTPaHUYEHHOIO cpoka padoThl 0Oe3
MIPOMBIBKU Y YUCTKH (OJUH pa3 B TPU MECSILIA).

OneHka HAJEKHOCTH U HKCIUTYaTAllMOHHBIX XapaKTePUCTUK - TMOJIOXKUTEIbHAs.
Anmapatsl pabOTalOT B aBTOMaTHYECKOM PEXKUME, YAAICHUE KOHIEHCaTa OCYIIECTBIsACTCS 0e3
UCIIOJIb30BaHMs Oaka Jiisi ero cOopa ¢ MPUMEHEHHWEM KOHJCHCATHBIX HACOCOB C YaCTOTHBIM
peryJupOBaHUEM.

B HoBo# KoTenbHOM 1. bepe3oBo (Tromenckas o6macts) B 2000 r. ObITM yCTaHOBJIEHBI
6 OmoxoB IIBMP. OmbIT 3KCIulyaTanmiud B OCOOBIX CEBEPHBIX YCIOBHSX TOATBEPIMI HX
HAJIeKHOCTh, KOMIIAKTHOCTH, yI0OCTBO 00CTYKUBAHHSI U BBICOKYIO TETUIOBYIO 2P PEKTUBHOCTS.

2.1.5.1 KoHCTpyKTHUBHBIE OCOOCHHOCTH M ONBIT AIKCIUTyaTallMd KOXyXOTpyOHeix TA Tuma
BBIIA
B 3A0 «1I239BT» 0Obu1 pa3pabdoran TA tuna BBIIN. B pe3ynbrare anannsa n3BECTHBIX
peLIeHN 0 KOHCTPYKIIMU MEXTPYyOHOTO MPOCTPAHCTBA, OBUIO MPUHATO PELICHHE OTKA3aThCs
OT MHTEHCU(UIUPYIOUIMX TEIJIOOTAAady CXE€M TEeUeHHUs] TEIUIOHOCUTENS: IONEepedyHOro
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OMBIBaHMs TPYyO € MOMOUIbIO CErMEHTHBIX MEPEropoaoK; 3aKpyTKU IOTOKAa B MEXTPYOHOM
IPOCTPAHCTBE C TIOMOIIBIO CHCTEMBI OCOOBIM 00pa30M BBIMOJIHEHHBIX IONEPEYHBIX
NEPETOPOAOK HIIH C IOMOIIBIO IEPETOPOJKH B MEKTPYOHOM IMPOCTPAHCTBE B BUJE 3aKPYUEHHOU
neHTsl U ap. [Toatomy paccmarpuBaeMbie TA MMEOT MPOCTYIO TaK HA3BIBAEMYIO PEBEPCUBHYIO
CXE€My TOKa TEIUIOHOCHUTENEH, B MEXTPyOHOM IPOCTPAHCTBE HET MONEPEUYHBIX MEPEropoaoK,
YCTaHABIIMBACTCS TOJIBKO OJHA IPOAOJbHAs Ieperopoaka. Kpome 3Toro mnepecMoTpeHsl
pelIeHus o TOJNIMHAM CTEHOK TpyO, KOpIyCOB, (haHIEB, TPYOHBIX PELIETOK, KphIlIeK 0e3
CHIDKEHHsI MX IPOYHOCTH. HaKOIIEHHBINM K HACTOSALIEMY BPEMEHHM ONBIT JKCIUTyaTauun TA
JAHHOTO THUIIA IOKAa3aJl, YTO pPacCMaTpUBAaEMbIC aIlllapaThl B OTIIMYME OT IUIACTHUHYATBIX TA
MaJIO YyBCTBHUTEJIbHBI K PE3KUM CKauKaM TeMIIEpaTypsl U AaBieHus. VX TpyOHbIE MyUYKH JIETKO
u 0e3 MmocneACTBUN BbIIEPKUBAIOT THAPOYIaphl, BUOPALIUIO, TPACKY.

[laTpyOKku Mo BOa ¥ OTBOJIA CPEJT PACIIONIaraloTCs B pailoHe roJIOBKH TEMIO0OOMEHHUKA
(Puc. 2.6), uro obecneurBaeT yHOOCTBO OOBS3KM TIOJOrpeBaTeiell W yMEHBIICHUE
TEeMIEpaTypHBIX Aedopmaruii.

Puc. 2.6. Icku3 koncerpykuuu TA

[Ipn HOMUHanpHBIX 3HaueHUsAX pacxogoB TA tuna BBIIW umeroT ymepeHHoe ruf-
paBiuueckoe conpotusieHue 20-50 klla, yTo mo3BossieT B ciayyae HEOOXOAUMOCTH MOTyUESHHUS
OOJIBIINX TEIUIOBBIX NOTOKOB ITPH MAJIBIX TEMIIEPATYPHBIX HANIOPAX COEIUHATD M1OI0IPEBATEIN
B OJIOKM MapasuIeIbHO WU MOCJeI0BAaTENbHO 0 00€UM cpellaM WIM KOMOMHUPOBATH CXEMbI UX
COeTMHEHUS B OJIOKE.

Ounctka monoctel JaHHBIX TA MOKeT ObITh MPOHM3BEACHA JIOOBIM M3BECTHBIM CIIO-
cobom: xumuueckuM (1,5% BOIHBIM pacTBOPOM a30THOM KHUCJIOTHI), KABUTALIMOHHO-YIaPHBIM
METOJIOM, CTAJIbHBIMH MPOBOJIOYHBIMU €KMKaMU U T.II.

[MpeumymecTBo miacTuHYATBIX TA MO BHICOKUM 3HAYCHUSAM K, OJHAKO, CBOJIUTCS Ha
HET B Clydae 3arps3HeHHs] 3THX TeriooOMeHHUKOB. Kak u3BectHO, mactuHyaTteii TA c
pacueTHbIM K03 dUIIMEHTOM Terutonepenadu (0e3 3arpsi3HeHHs TeIII000MEHHOM TOBEPXHOCTH)
7000 Bt/(M?*K) B cioyuae HapacTaHUs Ha TEIUIOOOMEHHON IIOBEPXHOCTH CJIOS HAKMIIH
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tonumHo 0,3 MM ([UIsl TUTACTUHYATHIX ammapaTtoB pAIOBOM ciydail) umeeT Ko3(p(UUIHEHT
ternonepenaun 2545 Br/(m?-K), uto B 2,75 pa3za MeHbILE PACUETHOTO 3HAYCHUS.

bonee uem 13-neTHsAs skcIulyaTtanus pa3pabOTaHHBIX MOJOrpeBaTeied B cucTeMax
TEIJIOCHA0KEHMSI TTIOKA3BIBAET, YTO OOJbIIAS 3arpA3HAEMOCTD JUIsSl JAHHBIX allapaTtoB B CUITY
3pdeKxTa caMOOYMCTKH BHYTpEHHEHl MoBepxHOcTU TpyO (Hambosee 3arpsi3HsAEMON CEeTeBOM
BOJION), HAaIllpaBJICHHBIMUA B MOTPAHMYHBIN CJIOW TypOYJE€HTHBIMH BHUXPSIMH, BO3ZHHKAIOLUIUMU
npy  OOTEKaHUM  IJJABHOOYEPUEHHBIX  TypOYyJIM3aTOpPOB  ONPEIEIIEHHOH  BBICOTHI,
PacIoJIOKEHHBIX Ha ONTUMAJIbHOM PACCTOSIHUM APYT OT APYTa, U Pa3pylIalOUIMMU OTIOKEHHUS
Ha TOH cTaauy, KOTrJa OHU MPEACTABISIOT COOON MaJIOBSI3KHE CTPYKTYphl, HEXapaKTepHa.

3HaueHuss Kod(p(ULMEHTa TEIUIONEpEeNayl C y4eTOM 3arpsA3HEHHil mojorpeBaTenei
tuna BBIIM npu u3MeHEeHUN pacxXoJI0B TEIUIOHOCUTENIECH HaxoasTca B auanazone ot 1150 mo
3300 Bt/(m?K) mpu Temneparype rperomeii cpeasl (Boasl) 110 °C u Temmeparype HarpeBaeMoi
cpensl (Boasl) 70 °C. Hanpumep, B mogorpesarene BBIIN-350 gucno tpy0 coctasnser 97 mr.,
a 3HadeHMs Kk ¢ ydeToM 3arpssHeHuii cocraBusior 1150-3200 Br/(M?*K). Ilpu sTOM
MaKCUMajbHbIE 3HAaueHUs Kk oOrpaHWyYeHbl MaKCUMAJIbHBIMH JIOMYCKA€MBIMH IOTEPSIMHU
naBnenus 50 kIla (5 M Box. CT.); MUHUMAJIbHBIC 3HAYEHUA KOA()PUIIMEHTOB TEIUIONepeIauu
OTHOCSTCS K pexuMaM paboTel TA ¢ MaibIM TEIIOCHEMOM.

AHanu3 napaMeTpoB pacCMaTpUBAEMBIX alllapaToB IMOKa3bIBAET, YTO OHM B 3arpss-
HEHHOM COCTOSIHMM XapaKTepU3yIoTcs Kod(dpuieHTaMu Terjonepeadyn, KOTopble HI4yTh He
Xy’Ke Ko3(p(UIUEHTOB TeIIoNepe1aun 3arps3HEHHBIX MIIAaCTUHYATHIX TA.

2.1.5.2 BeprukanbHbie KOXKYXOTpyOHBIE TeIsI000MeHHbIe annapatsl Tuna JAD, npuMensembie
B I. OOHMHCKE
B r. OOuuHCKE wuUMeETCS TMOJOXKHUTEIbHBIM OMNBIT KCIOJb30BAHUSA TIOJIBCKHUX
KOXKYXOTpYyOHBIX  mojgorpeBateneii  tuma  JAD, noctaBumk OO0  «Hemen»
https://www.nemen.ru/index/our-product/catalog/teploobmennik/ .

TernooOMenHuku Ttuna JAD SBISIIOTCS KOXYXOTPYOHBIMH TEIJIOOOMEHHUKAMH C
YHUKAJbHOW KOHCTPYKIHEH, COCTOSIIEH U3 KOXKyXa M PACIOJI0KEHHOIO BHYTPHU 3MEEBHKA.
KoHcTpykimst anmapaToB MpeJCcTaBiseT cCOOOW BEpTUKAJIBHBIN ammapar ¢ MPOTUBOTOUYHBIM
TOKOM Tperonieil cpeabl B maTpyOKax (XMMOUHMIIEHHas ceTeBasl BojJa), a o0orpeBaeMoil — B
MEXTPYOHOM MPOCTPAHCTBE, TAE CO3MaeTcsi TypOyJIEHTHBIH TMOTOK, MOBBIIIAIOIINI
TEIUIONEepeaady U CHOCOOCTBYIOMIMN CaMOOYHUCTKE MOBEPXHOCTEN (Pa3HOCTh TEMIIEPATYPHBIX
pacmmpeHuii Metayuia TpyOok M Hakumu. [IpucoenMHUTENbHBIE MATPYOKH PACHOJIOKEHBI B
BEPXHEM M HI>KHEM JIHUIIE KOPITyca [0 OCTPBIM YIJIOM K OCH TETIJIO0OOMEHHUKA, YTO MO3BOJISET
UCKJIFOYUTH CKOIUICHUS LUIamMa B CBSI3U C OTCYTCTBUEM 3aCTOMHBIX 30H.

KomnakTHbIe pa3zMepsl TeII000MEHHUKOB 110 OTHOIICHHIO K IO TeTJI000MEeHa, a
TaKXKe CIEAyIomas M3 3TOro BbICOKas 3((EKTHBHOCTh MO CPAaBHEHHIO CO CTaHIApTHBIMU
pELICHUSIMH, OIEHEHBl MO JOCTOMHCTBY MHOTMMH MOHTQXHBIMH U OKCIUTYaTHPYIOIIMMU
opranmzanusMu. Cienyer OTMETUTh, KII0UEBOE IMPEUMYIIECTBO, BBISIBIEHHOE MpH Oosiee yem
10-neTHelt  SKCIUTyaTallMM  ammapatoB -  HEOOJbIIME  HKCIUTyaTallMOHHBIE  3aTparthbl,
00yCIOBIIEHHBIE YCTOMYUBOCTBIO K 3arpsiI3HEHHIO 32 cueT 3((heKTa CaMOOUNIIICHNS BCIIEICTBUE
BuToi U-00pa3Hoil KOHCTPYKLIMHU PAaCHONIOKEHUS MaTPyOKOB U MPO(UIMPOBAHHBIX TPYOOK.
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[Ipu oGcnenoBaHuM CyIIECTBYIONMIUX MOTpeduTenei Obln1 mpoeaeH ocmotp UTII c
3aKpBITOM CXEMOU TEIIIOCHA0KEeHHS Ha 0a3e KOKYyXOTPYOHBIX TEMII000MEHHUKOB JAD.

Ha Puc. 2.7 npencrasiieH BHEIHUM BUJ] TEIUIOOOMEHHBIX allIapaToB B XKHJIOM JJOME 110
yn. Jlenuna, 205 ¢ X-oOpasueiMu mnaTtpyOkamu. Cxema NpUCOETUHEHUs] MOTpeOuTeneu K
CUCTEME TEITIOCHAOXKEHUsI — He3aBUCUMas (3aKpbITasi) 110 OTOIUIEHUIO U 3aKkphITas o I'BC.

Texnomnoruueckas cxema UTII npencraBnena Ha Puc. 2.8.

YuuThiBass TOJIOKUTEIBHBIM ombIT JKcmryataruu  MWTII  (cormacHo — ompocy
crnenuanuctoB YK u MII «TemnocHa0xenue», TEMI000MEHHUKHA HE MPOMBIBATUCH HU pazy),
JTaHHAs cXeMa MOXET OBITh MpEeAJIOKEHA B KaueCTBE pallMOHAIBLHOM 3aMEHE CTaBIIEH yxke
TpaauIMmoHHOM 3akpbIToi cxeme ' BC Ha 6a3e miiacTMHYATHIX TETUIOOOMEHHBIX anmapaToB.

BepTI/IKaJIBHOC PACIIOJIOKCHUC IIO3BOJIACT IIOJIC3HO HMCIIOJb30BATh IIPOCTPAHCTBO
BHYTPH IIOMCIICHUA, paciiojiaraa HaI/I60J'II>IHy}0 qaCTb 060py,Z[OBaHI/I}I BJOJIb CTCH.

Crnenyer TakKe OTMETHUTh U IOJOKUTEIbHBIN OMNBIT BHEAPEHUS] HE3aBUCUMOM CXEMBbI
OTOIUIEHUS] Ha 0a3e KOXyXOTPYOHBIX TEIUIOOOMEHHHUKOB. Bo-mepBbIX, HCIOIb30BaHUE
HE3aBHCHMOMN CXEMBbI MOJIOXKHUTENIBHO BIHAET HA PEKUMBI pabOThI TETJIOBOW CETH, BO-BTOPHIX,
yIIy4IlIaeTcsl KayecTBO TemiocHaOkeHus mnorpeodureneil. B paccmorpennom UTII umerorcs
YCTPOMCTBA PEryJupOBaHUs OTIyCKa TEIJIOBOW PHEPTUU MO KaXKIOMY CTOSIKY, B KBapTHUpax
IpEeIyCMOTPEHBl HMHAMBHUAYalbHbIE YCTPOMCTBA pEryJIMpPOBaHUA TeIIonoTpedaeHus (Ha
paauaropax ororieHus). [IpoGnemaTrkoil BHEAPEHUSI pACCMOTPEHHON CXEMbl MOKET CIIYKHUTh
OTPAaHUYEHUS MO BBICOTE B CYHIECTBYIOIIMX IOMaX, MOCTpOeHHbIX 10 2000 T.
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Puc. 2.7. Inementnbl cxembl UTII Ha 6a3e KOXKYXOTPYOHBIX TEMJIOOOMEHHBIX AaNMAPATOB
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Puc. 2.8. Texnosornueckas cxema UTII

2.1.6 Tennooomennnie anmapatel THna TTAU wu coneundpuyeckue
0CO0CHHOCTH WHIMBHIYAJIBHBIX TEIJIOBBIX IIYHKTOB CO3MaHHBIX HA MX
OCHOBE

[Ipennpusituem «TemnooObmen» B 1990 r. Obu1 pa3paboTaH KOXYXOTpYOHBIH
TEIUIOOOMEHHHMK, HE TOJIbKO HE YCTYHaroIllMid, HO M 3a4acTyl MPEBOCXOJAIMHA MO
KOMIUIEKCY TIOTPEOUTEIbCKUX CBOWCTB, COBPEMEHHBIE, B T.4. HMIIOPTHEIE, IJIACTUHYATHIC
anmapaTtbel. OTH anmapaTsl, mnoiayduBiine HazBanue TTAWM (aGOpeBuarypa cioB
«TOHKOCTEHHBI TEIUIOOOMEHHBIN ammapar HMHTEHCHU(HUIMPOBAHHBII») JOCTATOYHO
YCIEUTHO KOHKYPUPYIOT C COBPEMEHHBIMHU TIACTUHYATHIMU TETNIOOOMEHHUKAMH.

B Hacrosiiee BpemMsi M3BECTHBI CIOCOOBI MPUMEHEHUsl JAHHBIX alllapaToB B T.
OOHuHCcKe. YuuThIBasi MpoOJEMbl U JIOPOTOCTOIONUIYIO 3KCIUTYyaTallUi0 IIaCTUHYATHIX
TEMJI00OMEHHBIX alapaToB, OBLJIO MPHUHITO PELIEHUE O MEePexojie Ha TErI00OMEeHHbIE
annapatsl TTAU.

Koxyxotpyonsie ammaparsl Tuma TTAWM Moryr HeE TOJIBKO JOCTOWHO
KOHKYPHUPOBATH 110 MTOKA3aTEIsIM C COBPEMEHHBIMHY IJIACTHHYATHIMH TETTIOOOMEHHUKAMU,
HO U B psiJi€ CIIy4aeB MO KOMIUIEKCY CBOMX MOTPEOUTENHCKUX CBOMCTB MPEBOCXOAUTH HX.
B yactHOCTH, Ha conocTaBuMbIe ycnoBus anmnapatel Tuna TTAU npumepno B 10 pa3 nerue
COBPEMEHHBIX Pa300PHBIX TUIACTUHYATHIX TEIJIOOOMEHHHKOB M WMEIOT BO MHOTO pa3
MeHbIlle TabaputHbii 00beM. [1o 3TUM xapakTepucTUKaM OHM OJHM3KU K HEPa30OpPHBIM
IUIACTHHYATBIM  ammaparaMm, HO pa30OpHbBIE W UMEIOT MEHbBIIEEe THIPABIMYECKOE
comnpotuBiieHre. T.e. 3TH ammapaThbl, OCTaBasCh MO CBOEU CYTH KOXYyXOTPYOHBIMU WU
COXpaHsisi HMX NPEUMYLIECTBA, NPUOOPETAIOT psii HOBBIX CBOMCTB. B wacTHOCTH,
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UCKJTIOYUTENIbHO Majible Macco-rabapuTHbIE XapaKTePUCTHKU, WHIUBUIYATbHBIN, TOYTH
OeccryneH4arbiii, moao0p, A(MPEeKT CcaMOOUYMCTKH, peanu3yeMblii B  Tpolecce
AKCIUTyaTallly MO MPSMOMY Ha3HAYEHUIO, MOBBIINIEHHOE YA0OCTBO MpHU 00CITYyKUBAHUH,
IPOSIBIISIONIEECS B JIOCTYIHOCTH JJIE OCMOTpPa M OYUCTKH HE TOJBKO TPyOHOro, HO U
MEXTPYOHOTO TpOCTpaHcTBa. PaccMarpuBaemble ammaparbl NPUOOpeNnH emie OJHO
MPEUMYLIECTBO, KOTOPOE HE UMENIM HHU paHee NPUMEHSBIIMECS KOXYXOTpyOHbIE, HU
COBPEMEHHBIE IJIaCTHHYATHIE anmaparbl - OHU HE 3aHHUMAlOT MeCTa B ILJIaHE, a Kak Obl
pacnpeiesieHbl 110 Orpa)IA0IIUM KOHCTPYKLIHAM U B UTOT'€ 3a4aCTYI0 KaK pa3HOBUIHOCTh
000pyA0BaHUS BU3YaJIbHO BOOOIIIE MCUE3AI0T U3 TEXHOJIOTMYECKOIO MOMEIIEHHUS - IPOCTO
B ITy4Ke TPyOONPOBOJOB MOSBIISETCS €lle OJHA TPyOa HECKOIBKO OOJIBIIETO JUaMeTpa.

bnaromapss stoii  ocobenHoctn ammapatoB TTAW Obuta mpeaiokeHa
MPUHIUMIIUAIGHO HoBas wuzaeonorust cozmanus WTII, mpu koTopod TemiooOMeHHbIE
anmapartbl HE BXOJST HETMOCPEACTBEHHO B COCTaB OJIOK-MOAYJIS, T.€. BCE HEOOXOAUMBbIE
anementsl UTII, kpome TemiooOMEeHHHUKOB, KOMIIOHYIOTCSI Ha OJTHOU pame B OJI0OK-MOJTYJIb,
a TemIooOMeHHble anmnapatbl (OAWH WM HECKOJbKO) YCTAaHABIMBAIOTCS OTAEIIBHO
(HammpuMep, MOHTHPYIOTCSA Ha cTeHe). Takas WIeoNIoTHUs M3HAYalbHO BCEI/Ia BBI3BIBACT
KPUTHKY CIIEHHAJIMCTOB, CBOJSILYIOCS B OCHOBHOM K TOMY, YTO TEPAIOTCSA Cpasy ABa
MPEUMYLIECTBA MPEABAPUTEIHLHO COOPAHHBIX U MOCTABISIEMBIX B COCTOSSHUU 3aBOJICKOM
roroBHOCTH WUTII - KOMIaKTHOCTh U MUHUMAJIbHBIN 00bEM MOHTa)KHBIX pa0OT Ha MecTe
yctaHoBKM. OpHako 3TH cOOOpaKeHUsl CIpaBeMJIUBBI, TOJBKO €CIM B KauecTBE
TEIUIOOOMEHHBIX ~ allapaToB  HCIOJb30BaTh JIIOObIE M3 HBIHE MPUMEHSIEMBIX
TeI1I000MEHHUKOB, KpoMe armapatoB Tuna TTAU. [leficTBUTEBHO, BRIHECEHHE U3 OJIOK-
MOJYJIsl TEIIIOOOMEHHOTO anmnapara, Aake COBPEMEHHOI0 IMJIACTUHYATOI0, B TOM YHCIIE U
HEpa300pHOro THIA, HEMUHYEMO BEJIeT K YBEIMUYCHHIO TUIOIIA N, KOTOPYIO HEOOXOIUMO
OTBECTH MO/ TEIUVIOMYHKT, T.K. pa3Mepbl OJIOK-MO/1YJIsl yMEHbBIIATCS MPU BBIHECEHUU U3 €TI0
COCTaBa TEIJIOOOMEHHMKAa Ha CYIIECTBEHHO MEHBIIYI0 BEJIMYMHY, 4YeM 3aiMeT caMm
OTJIEIbHO PpACIIOJIOKEHHBIA —ammapar. Takum oOpa3oMm, pelieHHe O BBIHECEHUU
TEII000MEHHHKA MPEJCTaBIsIeTCs 3aB€OMO NpOoUrphiiHbIM. Ho cuTyanus paaukanbHO
Mmensiercs, eciii B UTII B kauecTBe TEII00OOMEHHUKOB MCIOJIB3YIOTCS ammapaThl TUTA
TTAW. 3nmech Ha TepBBI IUTaH BBIXOAAT HMX MaccorabapuTHBIE OCOOCHHOCTH -
IICEBIOOAHOMEPHOCTD U UCKIIFOUUTENIBHO Majiblil BeC. Kak HEOJTHOKpAaTHO OTMEUYaIoCh, UX
HE3HAYUTENbHBIE MAacCO-Ta0apUTHBIE XapaKTEPUCTUKH, KOHCTPYKTUBHOE WCIIOJIHEHUE
KOpIyca B BUJe TpyObl U OTCYTCTBHE KaKMX-THOO TpeOOBaHUI K croco0aM KperieHus
(IpUMEHSIOTCSI, B YACTHOCTH, OOBIYHBIE CITOCOOBI KPEIUICHUs TPYOOIIPOBOIOB) MPUBOIUT
K ToMy, uro ammapatsel Tuna TTAW BocnpuHUMArOTCS Kak 3JieMeHTHl TpyOomnpoBona. B
UTOTe A3TH TEIUIOOOMEHHHMKH, KaK CaMOCTOSTEIbHBIA 3JIEMEHT 00OpYJOBaHMs Kak Obl
MCYE3al0T U3 MOMEIICHMS, T.€. B TAKUX ClIydasx OyaeT MpaBOMEPHBIM YTBEPKACHHUE O TOM,
YTO TEIJIOOOMEHHUKHA OYEHb KOMITAKTHBI, T.K. 3aHUMAIOT Mano mecta. OHU, B CIydasx
TaKOI'o UX pa3MeIlEeHUs, HE 3aHUMar0T MeCTa BOOOIIE.

Ota ocobenHocTh ammapatoB TTAW B mepByro odepenb U Oblila MPUHATA BO
BHUMaHUE Nnpu pa3zpabotke HOBOU uaeonoruu cosznanuss UTIL. B utore TemnomnyHKT, B
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0JIOK-MOJIyJIb KOTOPOTO HE BKJIOYEHBI TEIIOOOMEHHUKH, CTAHOBUTCS 3HAYUTEIHHO
KOMIaKTHEE, T.€. MOYKET 3a4acTyl0 pa3MeniaThCs B TEX MOMEIIECHUSIX, B KOTOPBIX HE MOT
ObITh ycTaHOBIIEH HM ojuH Jpyroii UTII ¢ WAEHTUYHBIMU TaKTUKO-TE€XHUYECKUMU
XapaKTePUCTUKAMHU. A TEIIOOOMEHHBIM ammapaT MOXKET pacrojaraThCs TIe-TO PSIIOM,
BOOOIIIE HE TPeOys Il ce0si HUKaKOTO OTACIbHOr0 MecTa. Hampumep, Ha CTeHE B ITydKe
TpyOOIPOBOJIOB, WM OBITh YCTAaHOBJICHHBIM BEPTUKAIBHO B YTIy, UM PACIIOIOXKEH MO/
MOTOJIKOM, HaJ BXOJHOH IBEphbIO M T.A. AIMapaT MOXKET OBITh BBIHECEH B COCEIHEE
MOMEIIEHUE U Pa3MEIeH TaM Ha CTEHE, €CIU TaM MPOXOAT APyrue TpyObl HHKEHEPHOTO
oOecnieuenust nomemienus. llpenmaraemerit UTII obnagaer emie psaoM HEKOTOPBIX
0COOEHHOCTEM, COOOIIAIONINX MY JOMOJHUTEIbHBIE IPeUMyIecTBa. B yacTHOCTH, B HEM
CXEMHO TMPETyCMOTPEHA BO3MOKHOCTh MPOMBIBKH TEIIIOOOMEHHUKOB OOPATHBIM TOKOM,
PEeIyCMOTPEHBI TATPyOKH H HeoOXoiauMmas 3amopHas apmaTrypa s TPOBEICHHS
0e3pa300pHO XMMHUYECKOW OTMBIBKH, CIEIHAIbLHOE CXEMHOE pelleHHe 00ecIeunBacT
CHUKEHHE BEpPOSITHOCTH OO0pa30BaHMs HAKWIKM Ha TEIUIONEPEAONIUX CTEHKax
TEITI000MEHHUKOB TIPH JIIOOBIX pekMMaxX pabOThI TEIIONMYHKTA, MPETyCMOTPEHA 3aIllUTa
OT pabOTHI HACOCOB «BCYXYIO).

[TonoxurensHO# 0cobeHHOCTRIO amnmnapaToB Thna TTAMW sBnsercs Takke TO, YTO
OCHACTKA ¥ TEXHOJIOTUS UX U3TOTOBJICHMS TO3BOJISIOT BBIITYCKATh HE AUCKPETHBIM, a Mpak-
TUYECKH HENPEpBIBHBIM THUIOpa3MEpHBIM psij, a CO3daHHAs MaTeMaThdecKas MOJIEb,
aJanTUpPOBaHHAas B X0JI€ HATYPHBIX MMOJIHOMACIITAOHBIX S3KCIIEPUMEHTOB K OCOOEHHOCTSIM
3THX alIaparoB, 00ecIeynBaeT Mo00p U3 3TOrO psijia A KaXk10r0 KOHKPETHOTO CITydast
CBOEro, Har0oJiee MOTHOTO yIOBIETBOPSIOLIET0 BCEM TPEOOBAHUIM U JaXKe MOKETAHUIM
3aKa3zyuka, Tunopasmepa. Ilpuuem noxenaHus MOryT ObITh CaMbIMU pPa3HbIMH, KaK TO:
MaKCHMAaJIbHO HCIIOJIb30BaTh JUJISl pPa3MEIEHUs annapaTroB IUIOCKOCTb CTEHBI CIOKHOTO
npoduis, ydecTb BBICOTY IOMEIIEHUS WM IIUpUHY JBeped u np. Heobxoaumo
MOJYEPKHYTh, YTO TAKOM HMHAMBUAYAIbHBIA MOAXOJ K MOAOOPY M H3TOTOBJICHHUIO
anmnapaToB HUKAK HE OTPAXKAETCS HA CPOKAX U IIEHE U3TOTOBIICHHUS.

K Hemocratkam NaHHBIX armapaToB CIEAyeT OTHECTH OMBIT AKCILIyaTallid B
ycioBusix ropoaa OOHuHCKa (Kak oTMeyanoch paHee, skciutyatanuto WTII Ha 6asze
paccMarpuBaembix anmnapatoB ocyumiectBisier 3A0 «beiT-CepBucy»). HecMoTps Ha
3asiBJICHUS] TPOM3BOAUTENSE o00OpynoBaHusi 00 dddexre caMOOYUCTKH, a TaKKe
MOJIOKUTEIILHOM OITBITE TPUMEHECHHMS allliapaToB B APYTHX FOPOJIax, TpeOyeTcs eKeroTHast
MIPOMBIBKA 000PYIOBAHUS, UTO SABJISETCS JJOCTATOYHO 3aTPATHBIM MEPOIIPHITHEM.

2.1.7 BuHTOBBIE MOJOrpeBaTEH

BHerrHe BUHTOBBIE 1TO10TPEBATENN HE OTIUYAIOTCS OT OOBIYHBIX KOXKYXOTPYOHBIX
- UIMEIOTCSI KOJKYX, KpbIIIKa U TpyOyaTKa, a lajbllle HAYMHAIOTCS Pa3Indus: MOBEPXHOCTh
TEIUIONEepeiayy, BHINOJHEHHAs: U3 HepiKaBeloUMX Tpyook auameTpom 16-38 MM, B 2-4
pa3za MEHbLIE, YeM y TPaJUIMOHHBIX allapaToB OJHOW TEMJIONPOU3BOAUTEIBHOCTH (a
3HAYUT W TrabapuThl), UYTO JOCTUTAETCS YCTAaHOBKOW CHUCTEMbI TEpPEropojoK,
o0ecrieuynBaloOUIel BUHTOBOE JBIDKEHHE TpEIOUIe cpeapl B  MEXTPYOHOM U
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MyJbCAllAOHHO-BUXPEBOE  HArpeBaeMol  cpembl B TPYOHOM  MPOCTPaHCTBAx
nojorpesareieit (Puc. 2.9).

A A

<

A A

Pucynok. Cxema ABnxeHns
TENNOOOMEHUBAIOWMXCH Cpe
B BUHTOBLIX TENN00OMEHHBIX
annaparax,

Puc. 2.9. Cxema IBMKEHUS TEIJIOHOCUTEJICH

JlaHHas ruApOAMHAMUYECKAsE CXEMa arapara MO3BOJSET HE TOJBKO JIOCTUTATh
3aIaHHOTO YPOBHSI WHTEHCHUBHOCTH TEIUIOOOMEHA, HO U COXPaHSIET €ro JJAO0BOJBHO
MIPOJIOJIKUTENILHBIN CPOK JIaXke MPHU padoTe Ha BOJIE HU3KOTO KaueCcTBa, CO3/1aBasi yCIOBUS,
KOrJla aAre3WOHHBIE CHWJIbI, JCHCTBYIOIIME HA YacTUUbl MOTCHUUAIBHOW HAKUIIH,
OKAa3bIBAKOTCSI MEHBIIE TUIPOJAUHAMHYECKUX CHJI IOTOKA CpEeIbl, CPBIBAIOLIUX OTH
YaCTHUIII C TETNIOOOMEHHOI MOBEPXHOCTH.

Heo6xoauMo OTMETHTBH, YTO TNPHUMEHEHHE BBICOKOMHTCHCHUBHBIX, HAIpPHUMED,
MJACTUHYATBIX ~ MAapOBOJOMOJOTpeBaTeNel  TpeOyeT  OmpeneseHHON  KyJIbTypbl
MPOU3BOJICTBA, @ UMEHHO, CUCTEMblI BOJOMOATrOTOBKH, IMOCJIE KOTOPOW KOHIEHTpAIUs
Keneza, COJied Kalblys, MarHuss M Jp. B TOAOTPEBAEMOW BOJI€ HE MPEBBIIIAECT
ONpPEACICHHBIX 3HAUYCHUH, MOpOW Haxoisdmmxcs Huxe aomyctumbix no CaunlluH, B
MPOTUBHOM ciyyvae, cliout HaKUIIHU Ha TEMI000MEHHOM MMOBEPXHOCTHU
BBICOKOMHTEHCHBHOTO armapara pe3ko CHHKAET TeIIOCHhEM, TPUUIEM JIOCTATOYHO OBICTPO.

B 10 xe BpeMs, Tako# ke CJI0i HAKUIK Ha TeTI000MEHHOM MOBEPXHOCTH HU3KO-
VHTEHCHUBHBIX IOAOTPEBATENEH 3HAYMUTEIIBHO MEHBIIE CKAa3bIBA€TCSd HA TEIIOChEME
ammapata B LeJOM. Takum o00pa3oMm, MpOCMaTpHBAaeTCs TaK Ha3blBaeMmas 3ajada Ha
«ONTUMYM», KOTJIa C OJTHOM CTOPOHBI MPUHUMAETCS JOMYCTUMO BBICOKUN KOIPHUIIUEHT
TEIUIONEPENAYN, a C JPYrOM - OPraHU3yeTCs TUAPOAUHAMHUYECKUN PEXUM Cpex
TEII000MeHa, 00ecreurnBaOINi MUHUMAJIbHBIE OTJIOKEHUS HAKUIN Ha TEII000MEHHON
MIOBEPXHOCTH B TEYEHUE 3HAYMMOTO IO MNPOJOJDKUTEIBHOCTH CpOKa JKCILTyaTaluuu
(oTOMUTENBHBIN CE30H, TOM U T.1.).

BunTOBBIE TOMOTpEBATENM MPOCKTHUPYIOTCS IO 3TOMY MPUHIUIY - YPOBEHBb
npoekTHoro kodpduuuenta remonepenadn 4000-5000 Br/m?-K, 3anac nosepxnoctu 15-
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20 %, perinaMeHTHbIN TEIUIOCheM 0e3 YHCTKU TPyOdaTKH rapaHTHUpyeTcs B TeueHue 1-2
JeT IS BOJBI JIIOOOTO KadecTBa. YKa3aHHbIE JOCTOMHCTBA BHUHTOBBIX arlapaToB
MO3BOJISIIOT MCIIOJIB30BaTh WX JUISI TIOJOTPEBAa BOJBI C Pa3IUYHBIM COJICpKAHUEM
BKJItoueHui [1]. st moaTBepxkaeHHs BbIIIECKa3aHHOTO MPUBEAEM HECKOIbKO MPUMEPOB
skcruryatauuu [IBBB u [1TIBB.

bonee tpex net B r. CoBerckuit XMAO pabotator [IBBB B3ameH miacTuHUaTBIX
TEIUIOOOMEHHUKOB JUIsl TOJOTpEBa BOJbBI CYIIMJIBHBIX KOMIUIEKCOB TIITyOOKOH
nepepaboTKH ApeBecHHbl. B CBSA3M ¢ HU3KMM Ka4eCTBOM I10I0TpeBaeMOi BOJIbI, B KOTOPOM
comepskanue skene3a cocraBnsger 3,0-49 mr/mm® (uro mpeBbimaer HopMbl CanlluH
2.1.4.1074-01 60nee uem B 100 pa3), npruMeHEHNE TUIACTHHYATHIX TETTIOOOMEHHUKOB 0€3
ri1yOOKOM MpeBapUTENIbHOW OUUCTKU BOJBI, CBA3aHHOM CO 3HAUUTEIbHBIM YBEIIMUCHUEM

KallUTAJIbHBIX U OKCIUIYaTalMOHHBIX 3aTpaT, HC IIPCACTABIISACTCA B03MO>KHI:.IM.2

B nmporecce mpOMBINIIEHHON JKCIUTyaTalldd YCTAHOBJIEHO, YTO BHUHTOBBIE
noaorpesarenu (IIBBB) obecrieunnu TpeOyeMplii TeMIepaTypHBIH PeKUM MPH TETUIOBOM
Harpy3ke 1o 4 MBT, pacxone HarpeBaemMoil W HarpeBaronied Boabsl A0 250 M3/u,
TeMriepatype HarpeBaemMoil Boawsl 70-95 °C wu marpeBatomen Boxel 110-90 °C.
NuTeHcuBHOCTh TeruiooOMeHa - Kod(DUIIMEHT Temtonepeayl Ha MaKCHUMAaJbHBIX
pacxo/ax B TEUEHHE BCEr0 CPoKa KcIuryaranuu cocrasisiet 4000 Br/m? K.

MHoOTONeTHUN OMBIT BHEAPECHUSI TTOAOTPEBaTENEH ¢ BUHTOBBIM JIBHXKEHUEM BO/IbI
B MexTpyOoHOM npocTpanctse ([IIIBB u [IBBB) B cucremax ['BC u oToruienus nokasai,
YTO MOXKHO PacCUMTHIBATH U MPOTHO3UPOBATH CKOPOCTH OTJIOKEHHSI OKHCIIOB JKelie3a U
COJICH >KECTKOCTH M3 BOJIHBIX MOTOKOB Ha TEIJIOOOMEHHBIX MOBEPXHOCTSIX M CO3/1aBaTh
YCJIOBHSl MYJbCALIMOHHO-BUXPEBOIO JBM)KEHHUS BOJHBIX IIOTOKOB, MPU KOTOPBIX
OTJIOKEHUS 32 BPEMsI MHOTOJIETHEH IKCILTyaTallid OTCYTCTBYIOT WJIM MHUHUMAIbHBI, YTO
MO3BOJIAET IKCILTYaTUPOBATh TEMI000OMEHHOE 000pY/I0BaHUE O€3 MOCTOSHHBIX OCTAHOBOK
C pa300pKOM U IEMOHTAXKEM alapaToB HA YUCTKY U PEMOHT.

2.1.8 CpaBHeHMe IJIACTMHYATBHIX M KOXKYXOTPYOHBIX TemJO00OMEeHHBIX
anmnaparos

Hwxe npencraBiieHO 00BEKTUBHOE CPaBHEHHE JABYX Han00Jiee U3BECTHBIX THUIIOB
TEMJI000MEHHBIX almnapaToB - INIACTUHYATHIX U KOXKYXOTPYOHBIX.

CpaBHenue OyneM MPOBOJWUTH MO CIEAYIOIIMM TNapaMmeTrpam: HeOOJBIION Bec,
HEOONBIION TrabapuTHBIE 00BEM, TOHKOCTEHHOCTh TEIUIONEPENAONUX IUIACTUH U
BBICOKUH KOA(PPUITUEHT TEIUIONEPEIauH, JIETKOCTh TEXHUYECKOTO 00CITy )KHBaHUSI.

HeGompmioin  Bec. Tesuc 0 HE3HAUMTENHPHOM  BECE€  IUIACTHUHYATHIX
TEII000MEHHUKOB copmupoBascs B Hadaie 90-X TOJOB MPOIUIOTO CTOJIETHS, KOT/Aa
3amajHoeBporielickue ¢upMmbl, mpuas Ha peiHOK ctpaH CHIY, B MaccoBoM mopsike

4 Onunnos C.10., Bomump B.A., «OcobeHHOCTH BEIOOpA U AKCILTyaTalMy NapoBOJONO0TPEBaTENe», Ky pHaI
"HoBoctu TerutocHabxenus" Ne§ (84), 2007
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CTOJIKHYJIMCh C KOXKyXOTPYOHBIMH aIlliapaTaMu, UCII0JIb30BaBIIMMUCS B KOMMYHaJIbHOM
xo3siictBe CoBetckoro Coro3a 1 pazpaboTaHHBIMU 0oJjiee MoJyBeKa TOMY Hasajl. ['penrHo
OBLIIO HE MCIOJIB30BaTh TaKOoW KO3bIpb. HO mpomomkaTe 3KCIlyaTUpOBaTh 3Ty JIETEHAY B
HacTOsIIlee BpeMsl MPEACTaBISAETCS IMPOCTO HENOPAJOYHBIM (BEIb HENb3sl BCEphbE3
NPENOI0KHUTh, YTO a0COIIOTHO BCE MPEICTaBUTENN (PUPM-TIOCTABIIHUKOB MJIACTUHYATHIX
TEIUIOOOMEHHUKOB COBEPIIEHHO HE CIEIAT 3a COOBITHSMHU, NIPOUCXOJALUIMMHU Ha
COOTBETCTBYIOIIEM CETMEHTE Hay4YHO-TEXHMUYECKOTO PbIHKA). A B HACTOsIIee BpeMs Ha
pPBIHKE €CThb KOXyXoTpyOHble TemnooOMeHHUKH ¢upMmbl CATOKC, cpaBHeHue c
KOTOPBIMH IO BECY YK€ HE JAeT CTOJIb OLIEIOMIISIOIIMX MPEUMYILECTB IJIACTUHYATHIM
amnrapaTtaM, €cTb Tak)Ke TemjaooOMeHHUKH, pazpabortanHblie LIKTU, nmo cpaBHeHuio c
KOTOPBIMHM BBIMTPBIII 1O Macce y IJIaCTMHYATHIX allapaToB CTAHOBUTCA eule Ooliee
CKPOMHBIM, €CTh JOCTaTOYHO KOMIAKTHble annapaTthl JAF W, HakoHel], ecTh ammaparhbl
TTAMU npennpusitusa «TemnooOMeH», CpaBHUBATh ¢ KOTOPBIMU IIJIACTUHYATHIE allapaThl
[0 Macce HUKOrJa HE BO3BMETCS HHU OJIMH NpPEICTaBUTENh (UPM-TIOCTABIIMKOB
TUTACTUHYATHIX TEIIOOOMEHHUKOB, T.K. BEC IJIACTUHYATHIX alnapaToB OYJET BHITJISAETD
MPOCTO MyTaroIle OOIbIINM.

Jlnst npuMepa npuBeieM KOHKPETHBIE JaHHBIE 110 OJTHOMY U3 OOBEKTOB, JIJIs1 KOM-
IUIEKTAUU KOTOPOro OBLIN JIaHbI MPEAIOKEHUS 10 3alaIHOEBPONIEHCKUM IITACTUHYATHIM
teruooOMeHHukam u annapatam TTAW npeanpustus «TemiooOMen».

Jlnst HarpeBa BoAbl B OacceliHe TpeboBacs TEII0O0OMEHHHK. 3aKa3uuK, BHIOUpast
HauOoJiee yCTauWBaIOIIMKA €ro BapHWaHT, BBIJAT HUCXOJHBIE JaHHBIE Pa3JIMYHBIM
nmoctaBmukamM (B 000MX clydasx MpelycMaTpUBAIOCh TUTAHOBOE HCIIOJHEHUE):
TpedyeTcsl HarpeBaTh MOPCKYH0 BOy ¢ pacxoaoM 9,4 1/4 ot 4 °C mo 27 °C npecHoi BoaoH
¢ pacxoaoMm 10,8 1/4 u TemnepaTypoit Ha Bxoje B TeruiooomeHHuk 70 °C. [1peanoxeHHbIit
JUTSL pEIICHUSI TOM 3a]]a4M IIACTUHYATHIN TeTI00OMEHHUK UMeIl CyXOl Bec, paBHbIN 120
Kr, a rerooomennuk TTAUW umen Bec, paBHblii 5 k1. KomMeHTapuu, HaBepHOE, U3ITUIITHH.

Takum o0pa3oM, CTAaHOBUTCS OYEBUIHBIM, YTO MaJIbIi BEC IUIACTHHYATHIX
anmaparoB MO0 CPABHEHUIO ¢ KOXKYXOTPYyOHBIMU He OoJiee, 4YeM JIereH 1a.

HeGonbmoii rabaputHbeiii o0beM. PexnmamMupys mpenMyInecTBa IIIACTUHYATHIX
TEII000MEHHUKOB, TIOUTH BCET/a MO TIYCPKHUBAIOT TAKOE MX JOCTOMHCTBO, KaK HEOOIBIION
rabaputHpli 00bEM, YTO TO3BOJIAET PaAAUKAIBHBIM OOpPa30M ASKOHOMHUTH ILIOIIAJIH,
HEO0OXOIMMBIE ISl pa3MENICHUs TEII00OMEHHOTO0 000PYIOBaHUS M BBICBOOOXKIATh HMX
JUIS. MCTIOJIB30BAHMS IO JPYroMy HasHaueHWto. JIJIsS KpyHHBIX TOPOJOB, TNE KaXIbId
KBaJIPATHBIM METp O(UCHON WJIM TOPTOBOH IUIONIAJM B I[EHTPE TOpoja CTOUT HEMAaJIbIX
JICHET, OTO JEHUCTBUTEIHLHO Ba)kHOE€ KadecTBo. Ho Bcerma 1M  «maacTHHYATHINY
o0ecreyrBacT MPEUMYIIECTBO 10 ATOMY MOKa3aTE0 10 CPABHEHUIO «KOXKYXOTPYOHBIM» ?
N dectHee ObLIO OB MHCATh «COBPEMEHHBIM IUIACTHHYATHIA 110 CPABHCHHUIO C
yCTapeBIIMM, 0€3 MajJoro BEKOBOW MJAaBHOCTH pPa3pabOTKH, KOXKYXOTPYOHBIMY.
[IpencraBnsercs, yTo mocneansas GopMyInpoBKa Oblsia Obl HAMHOTO TOYHEE.
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TennoooMenHukn JAD MoryT 3aHMMarTh TOpas3lo MEHBIIYK IUIOHIAAL 10
CPaBHEHHUIO C IUIACTUHYATBHIMM aIllllaparaMy, YYWUTHIBasi BEPTUKAJIbLHOE MCIOJHEHUE Y
CTEHbI IOMEIIECHUSI. MUHUMAabHAs 3aHUMaeMast II0IIA/Ib JIEJIA€T BO3MOKHBIM YCTaHOBKY
ammapaToB MPAaKTHYECKH B JIOOOM TOMEIICHWH TEXIOANOJbS CYIIECTBYIOIIUX
notpeduteneii. IlpobmemMarnka 3akiaroyaeTcsl B HaJWYUMM OTPAHUYEHUU 110 BBICOTE
IOMEINIECHUN.

B ciyuae HemOCTaTOYHOCTH MPOCTPAHCTBA MO BBICOTE BCerja OyAeT MMEThCS
BO3MOKHOCTB ycTaHOBKH ammapata TTAW. PaccmorpuM KoHKpeTHBIN puMep. TpedyeTcs
OCYILECTBUTH 2-X CTYIIEHUATHIN HarpeB BOJIbI FOPSAYETO BOAOCHAOKEHUS, IIPU 3TOM PACXO/l
HarpeBaeMoM Bojabl 8,4 T/4, TemmepaTypbl HarpeBaeMoil BOJbI (IIOCIEAOBATEIBHO I10
crynersiMm) - 5 °C, 43 °C u 55 °C. Ilo rperomieit cpene ObUIM 3adaHbl CIEAYIOITHE
nmapaMeTphl: pacxoj 4epe3 2-10 U 1-10 CTymeHH COOTBETCTBEHHO 5,6 T/4 m 15,2 1/,
TEMIIEpaTyphl TPEIOILIEH Cpeibl HAa BXOJE BO 2-10 U 1-10 CTyNeHu coOOTBETCTBEHHO - 70 °C
n 52 °C.

Jlns1 penieHus CTosIen 3aaui ObUT MPE/JI0KEeH TIaCTUHYATHIM TEII000OMEHHUK
OJIHOM M3 3aIlaJHOEBPONEHCKUX (QUPM, UMEIONIHIT rabapuTHBINA 00beM, paBHbli 0,19 M3,
Pemenue sToit e 3amaun (Ipu TEX K€ MOTEepsX HAIopa) ¢ MOMOIIbIO TEINIOOOMEHHUKOB
TTAUW norpeboBasio nmpumeHeHUs il 1-if cTyneHu anmaparta ¢ rabapuUTHBIM 00bEMOM
0,03 M3, a st 2-i1 - 0,007 M3, Kak BHIHO, CyMMapHbIi rabapUTHEINA 00HEM JBYX aIllapaToB
TTAMU B 5,1 paza MeHblIe rabapuTHOr0 00bEMa OJTHOTO IUIACTUHYATOTO arIaparta.

B Tex cmywasx, rae He TpeOyercss 2-X CTYNEHYAaTOrO HarpeBa, BBIMIPHIII IO
rabapuTHOMY 00bEMY B cllydae MPUMEHEHHs KOXKYXOTpyOHbIX TermmooomMeHHuKoB TTAU
nocturaet 10 u Oosee pa3. Y mpu 3TOM Hajo emie y4decTh, uto anmnaparsl tuna TTAU
3a4acTyl0 yao0Hee KOMIIOHYIOTCS B IMOMEUIEHHH, YTO TaKXK€ CO3[aeT BBIUTPHINI IO
IIPOX3BOICTBEHHBIM IUIOLIA/ISIM.

HckmounTenbHO Manblii rabaputHbelii o0bem ammapatoB TTAU, T.e. ux
MICEB/IO0/ITHOMEPHOCTh, OTKPBIBAET HEOKUJAHHBIE BO3MOXXHOCTH II0 PpaguKaJIbHOMN
SKOHOMHUHM MPOM3BOJICTBEHHBIX Iuiomane npu co3ganuu WMTIL.  Hcnons3oBaHue
arnmapatoB TTAW nmo3BoJnIO MPUMEHUTH NMPUHITUITHAIBHO HOBYIO MCOJIOTHIO CO3/aHUs
WTII, t.H. «mnanmetHeiey WUTII. Takue WUTII BooOIIe HEe 3aHMMalOT MecCTa B ILIaHE, a
pacnpenesieHbl 0 OTPaXKJar0IIUM KOHCTPYKIHSIM.
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Puc. 2.10. PacnoJoxenne UTII

[IpuBenenHble LM(POBBIE W BHU3YyaJbHbIE JaHHBIE MOATBEPKIAIOT, YTO
HeOoNbIIONW rabapuTHBI 00BEM IUIACTUHYATBHIX aIlllapaToB TOXKE OTHOCHUTCA K 00JacTu
IIyCTh KPACHUBBIX, HO BCE K€ JIETECH/L.

TOHKOCTEHHOCTh TEIUIONEPEAOIINX MOBEPXHOCTEW U BBICOKUNA KOA(PPUIUEHT
teronepenayu. OnuckiBas MOJIOKUTENbHbIE TOTPEOUTENBCKIE CBOMCTBA MIIACTUHYATHIX
anmapaToB, MPAaKTHUYECKHW BCErja OTMEYAaloT HuX Oojiee BBICOKUH KOAPPHUIMEHT
TEeIUIoNepeIaul, 000CHOBBIBAsL 3TO PAa3BUTOMN TypOysn3anuel MOTOKa U TOHKOCTEHOCTBIO
TEIUIONEPENAIOIIUX TUIACTUH.

CormnocTaBUTENbHBIA aHAIN3 3TOrO MOKa3aTelis AJIsi COBPEMEHHBIX TUIACTHHYATHIX
anmnapaTroB U COBPEMEHHBIX K€ KOKYXOTPYOHBIX allapaToB, BHITYCKAEMBIX Pa3IMUYHBIMU
MPOU3BOJUTENSIMU, YK€ HE JAaeT OCHOBAaHUSA M3JIMIIHE ONTUMHUCTHUYHO OIICHUBATh
COOTBETCTBYIOLIME 3HAYECHMs JUIS IUIACTUHYATHIX anmapaToB. OHM, Kak NpPaBWIO, Yy
IUIACTMHYATBIX anmapaTtoB OOJbIIe, HO HE HACTOJNBKO, YTOObI MPUIABaTh ATOMY CTOJb
0onbIoe 3Bydanue. Ho ecnu e nmpoBecTH CpaBHEHHE 3TOrO MOKa3aTess MIaCTUHYATBIX
TEII000MeHHUKOB ¢ TerutooOmMenHukamu JAD u TTAU, To cutyanus u BoBce MEHSIETCS
Ha TPOTUBOMNOJOXKHYIO - KO3(QQUIMEHThl TEIUIoNepeaaun IUIACTUHYATBIX anmnapaTtoB
OKa3bIBAIOTCS 3aMETHO MEHBIIIE COOTBETCTBYIOLINX BEJINYMH YKa3aHHBIX KOXKYXOTPYOHBIX
annaparoB. JIJig HaNOJHEHUsl 3TOTO yTBEP)KJIEHUS KOHKPETUKOW, NPUBEJIEM B KaueCTBE
npuMepa K03 PUIUMEHTHI TeIIoNepeaun, XapaKTepU3yIOLIUe TeI000MEHHbIE alapaThl
JUIsL TIEPBOTO ONMCAHHOTO B JIAaHHOM CTaTbe Cilydas - C IOJOIPEBOM MOPCKOM BOJIBI.
[IpeanosKeHHbIH IaCTMHYATBIA TEMI0OOMEHHUK MMeN 3HaueHue 5854 Br/(M%-°C), a
armmapar TTAUW umen 3nauenue 8397 Br/(m?-°C). Ilpesbimenue noutu B 1,5 pasa y
anmapatoB TTAM He ocTaBiseT OCHOBaHMH yTBEpXKAaTb O 0Oojee BBICOKHX
KO3 (PUIMEeHTaX TeIUTONepeIavH IJIACTUHYATHIX TEIII00OMEHHUKOB.

Yro kacaeTcs pacCyXKJEHUH O BBICOKOM CTENEeHU TypOyJau3alud M Majou
TOJIIIMHE TIUIACTHH, TO 3TO COBCEM YX OUYEBHUIHO HMCKYCCTBEHHBIM mpueM Habopa
MOJIOKUTENBHBIX KauecTB. Bo-TiepBhIX, 3T0 emie Oosee y3KocmeaibHble BOMPOCHI, YeM
naxe Kod(HUIIMEHT TeTuTonepeiadn, ¥ TOITOMY HUKAK HE JIOJDKEHCTBYIOIINE BBIXOIUTH
Ha YpOBEHb noTpedutens. Bo-BTOpHIX, crieraniucTaM U3BECTHO, YTO HA CETOIHS METOIbI
TypOynu3zauuu Juisi TpyO pa3paboTaHbl HE XyXe, a Jaxe Jyylle 4yeM JUIs IUJIaCTHH.
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Hampumep, Butbie U-o00pa3nbie TpyOkum B TemnooOMeHHukax JAD. Ilostomy, B
COBPEMEHHBIX KOXKYXOTPYOHBIX TEIJIOOOMEHHUKAX OCYIIECTBISECTCS OINTHMaIbHas
TypOynu3anus MOTOKa, HE yCTyMawmlas TypOyIu3alid B COBPEMEHHBIX IIACTUHYATHIX
amnmaparax.

['oBopUTH e 00 UCKIIOYUTENHHO MaJION TONIIMHE MJIACTUH (K CJIOBY CKa3arh,
MOYTH HE BIUAIOIIEH B aOCOMIOTHOM OOJBIIMHCTBE CJIydaeB Ha Kod(PHUIIUEHT
Terionepenayun), nocturatomnieit 0,5 MM u naxe, B npezaene, 0,4 MM, TyT K€ YIIOMUHAS O
JI0OCTaTOYHO BBICOKHX JaBJieHHsIX pabounx cpen (Ha ypoBHe 1,6 MIIa), npencraBusiercs
JaXke He JIOCTaTOYHO MpodecCHOHaNbHBIM. Beap W3BECTHO, YTO IMWIMHApPUYECKAs
00o00uKa Jydille TPOTUBOCTOUT H3OBITOUHBIM JAaBJICHUSIM, YeM IUIOCKass cTeHka. U
nevicteutenbHo, anmapatsel JAD u TTAU yxe 6onee 10-Tu €T BBITyCKaIOTCS C TPyOKaMH,
MMEIOMKUMU TONMHUHY cTeHKH 0,3 MM. O4eBUIHO, YTO 3TO MEHbIIE, 4eM 0,5 MM U naxke
yem 0,4 MM.

Takum o0Opa3oM, CTaHOBUTCS SICHO, YTO MHEHHE O BBICOKOM KO3 QUIMEHTE
TEIUIONEpeayd IUIACTUHYATBIX TEIJIOOOMEHHUKOB M 00 MCKIIOYHUTEIBHO MaJlbIX
TOJIIMHAX IUIACTHH BEPOSITHEE BCErO0 OCO3HAHHO (POPMHUPOBAIOCH, KaK Hay4dHO-
TEXHUYECKasl JIETeHa.

JlerkocTh TeXHMUECKOTO 00CTy>KHMBaHUs. B kaduecTBe OJHOTO U3 CYIIECTBEHHBIX
MPEUMYIIECTB TUIACTUHYATHIX TEIUIOOOMEHHUKOB BBIIEISIETCS TaKOE €ro CBOMCTBO, Kak
JETKOCTh TEXHUYECKOTO OOCTY>KMBaHHUA. OTO JIEWCTBUTEIHHO BaKHBIA IOKa3aTellb
HA3HAYEHUS TETNIOOOMEHHUKOB, T.K. HE CYIIECTBYET TEXHUKH, KOTOPYIO HE TpeOOBaIOCh
Obl 00CTy’KHBaTh, a 0OCIyKMBaHHE Ha MECTE 3KCIUIyaTal[id, B YCIOBHUSX «IOJBAJay,
BCErJa CO3[aeT JOIMOJIHUTENbHBIE CI0XKHOCTH. Il03TOMYy BO3MOXHOCTH pa3o0parhb
TUTACTUHYATHIA TETJIOOOMEHHUK M JOCTaBUTh IUTACTUHBI, HAlPUMEp, B MAacTEPCKYIO,
9TOOBI WX TaM OYHUCTHTh WM 3aMEHUTh, JAeT JTUM ammaparaM MPEHMYIIECTBO IO
CPaBHEHHMIO C KOXYXOTPYOHBIMHU, HO OISITh K€ HEOOXOIUMO TMOAYEPKHYTh, Ooiee
MOJIYBEKOBOM JAaBHOCTH, amnmnaparamu. Eciu He JTyKaBUTh U OCYLIECTBISTh CPAaBHEHUE C
COBPEMEHHBIMH  KOXXYXOTPYOHBIMH  TEIUIOOOMEHHUKaMU  (KOTOpBIE  SIBIISIOTCS
Pa300pHBIMH BIUIOTH JI0 M3BJICUEHHUSI TPYOHOT0 Iy4YKa U3 KOPITyca), TO 3TO IPEUMYIIECTBO
IUIACTMHYATHIX almnapaToB TakKe U3 paspsia JiereHa. Jleno B ToMm, 4yTo mpu pa3zdbopke u
cOOpKe IUIAaCTUHYATBHIX TEIUIOOOMEHHHKOB, YTO MPUXOJUTCS BBHIMOJHATH HA MECTE HX
IKCIUTyaTallid, 3a4acTyio (a TPUMEHHUTEIHbHO K BAapUaHTy WCIOJIB30BAHUS KIIEEBBIX
YIUIOTHUTENBHBIX TPOKJIANOK - BCETJa) CTPagal0T MHOTOYHCICHHBIE pPE3HHOBBIC
YIUTOTHUTENBbHBIE MPOKIAJAKH, UMEIOIINE CIOXHYIO0 (OopMy, H UX TpeOyeTcs 3aMEeHSTh.
OpHako CTOMMOCTh KOMIUIEKTAa TaKUX MPOKIAJOK COMOCTaBUMa C II€HOW HOBOTO
TermooOMeHHuKa (coctaBiser mopsaaka 20-30%  MOJHOM  CTOMMOCTH  HOBOTO
TUTACTUHYATOTO TETJIO0OMEHHUKA). B TO jke BpeMs B Ka0)KyXOTpyOHBIX TEIUIO0OOMEHHHKAX
PE3UHOBBIE MPOKIIAIKH UMEIOT HCKIIOYUTEIHLHO MPOCTYIO KONBIEBYIO (DOPMBI, UX BCETO
JIBE IITYKH, 12 U MEHATH UX (€CIU B 3TOM BO3HHKHET HEOOXOIUMOCTB) MPHUAETCS HE Ha
MECTE OJKCIUIyaTallid, a B MPHUCIOCOOJICHHOM Uil TeXOOCTyKMUBaHHUS MOMEUICHUH.
ObecneunBaeTcs 3TO JIETKOCThIO KOXYXOTPYOHBIX ammapaToB B cpenHeM B 10 pa3 mo

38



CpaBHEHHMIO C TIIacTUHYaTbiMU. [losTOMy Bcernma, Korjga BO3HUKAeT HEOOXOIUMOCTh
BBIMIOJTHUTH TEXO0OCTy)KMBaHUE anmapara, UMEETCsl JIETKO pealn3yemasi BO3MOXKHOCTh
KOXKYyXOTpYOHBIN ammapar LEeTUKOM, He pa3Oupas Ha MeCTe, JOCTaBUTh B CIECIHAIBHO
IpUCTIOCOOJIEHHOE ISl 3TOTO TOMeIlleHrne (MacTepCKyl0, pEMOHTHBIN y4acToK U mp.). B
COOTBETCTBYIOIINX YCIIOBUAX OCYIIECTBUTh HEOOXOANMBIE PAOOTHI U BEPHYTH anmnapar Ha
Mecto. OCOOEHHO NaHHOE MPEUMYIIECTBO OTiaM4aeT TerioooMeHHuKk TTAW, cambrit
TSDKEJIBIN TErI000OMEeHHHUK Hucroib3yeMbiit yoxke He B UTII, a B kpymueix LTI, Becur
nopsiaka 60 kr. O4eBUHO, UTO TAKOW TEINIOOOMEHHUK JIETKO JEMOHTUPYET U IOCTABUT K
MecTy o0ciy>KuBaHusl Opuraga u3 3-X U Jaxe 2-X 4eynoBek. Uero yx HHUKaK HE CKaXKelllb
PO TUIACTUHYATHINA TEIUIOOOMEHHUK BECOM 0oJiee Oy TOHHBI. 3HAUUT, €r0 MPUIETCS BCE
&Ke pa3douparb, a TJIABHOE, MOTOM COOMpaTh Ha MecTe. JTO YyJaeTcs YCIEUIHO ClIeNaTh
JAJIEKO HE BCErjJa Ja)ke CIEelHaJucTaM, a MTAaTHOMY IEPCOHAIY TEIUIOBBIX CETEH TeM
Ooree.

BuIBOABI:

BrlenepeuncieHHble U psil HE Ha3BaHHBIX, MEHEe MOIYJISIPHBIX JIET€H/l, AKTUBHO
MpOIaraHJANPyeMbIX B TEUCHHE MOCIETHETO IECATUIETHS, CO3aIU MU( O BBIIAIOIIUXCS
CBOMCTBAaX 3apyOEXHBIX IJIACTUHYATBHIX TEMJIOOOMEHHUKOB, MOPOAMBIIUN, C OIHOMN
CTOPOHBI, MHEHHE O HEOOXOJIMMOCTH MPUMEHEHHS TOJIBKO TAKUX allapaToB, a C APyrou
CTOPOHBI, BBI3BABIIMN K >XKH3HU OyM IO OpraHu3aluud COOPOYHBIX WU JIaXKe IMOYTH
MOJTHOMACIITAOHBIX TMPOM3BOJACTB TakuWX amnmapatoB. Ha camom ke jene 3To
JEHUCTBUTENIBHO  BBICOKOO((GEKTUBHBIE M  BBICOKOKAYECTBEHHBIE  TEIJIO0OMEHHbBIE
arrnaparbl, HO OHU HE SIBJISIOTCA MaHaleeil. B psane ciiyyaeB uX NPUMEHEHUE ONPaB/IaHO U
Ha CErOojHS SIBISETCS HamOojee onTUMadbHBIM. HO B OONBIIMHCTBE CIIy4aeB UM €CTh
JIOCTOIHAs allbTepHaTHBA M Jaxe OoJbllle, 3a4acTyl0 COBPEMEHHBIE KOXKYXOTPYyOHbBIE
amnmapaThl, MPEBOCXOAST COBPEMEHHBIE IJIACTUHYATHIE TETUIOOOMEHHUKH TI0 BCEMY
KOMIUJIEKCY — TMOTPEOUTENHCKUX CBOWMCTB  (TIOJIOKUTENBHBIA  OMBIT —TMEpexojga OT
TJIACTMHYATHIX K KOKYXOTPYOHBIM anmaparam umeetcs B r. O6HuHCKe). [1o10KuTenbHbIN
OTIBIT IKCIUTyaTaIllMUd KOXYXOTPYOHBIX aIllapaToB MO3BOJSET C YBEPEHHOCTHIO CKa3aTh,
YTO yTBEpXKICHHE O Oe3aTbTePHATUBHOCTH IUIACTUHYATHIX alIapaToB (TaKUe MacCcaku
JIOBOJIMJIOCH BCTPEYaTh B HAYYHO-TEXHUUYECKOHN TIEpUONKE) HE Ooiee yeM MUd.

[IpeumymiectBa ¢ TOYKM 3peHMs OHKciutyatauuu. Ilpunsrtas B 1. Kazanm
nporpamma JukBupanuu L[TII ¢ 1enpro TOBBIIEHUS KadecTBa TEIUIOCHAOKEHUS
npeanonaraet nepesos 6osee yem 1300 3xanuit Ha UTII ¢ IOroAHBIM peryIMpoBanuemM®,
O4eBUAHO, YTO B YCIOBHUSAX HEIOCTaTKa CBOOOJHOTO MecTa B TMOMEUICHHSX 3JaHUM,
IIPOEKT KOTOpBIX He npeanosaran pasmemenue WUTII, npumeneHne BepTUKAIBHBIX WU
IJJAHIIETHBIX TEIUIOBBIX ITYHKTOB SIBJISIETCSI €IMHCTBEHHO BO3MOXKHBIM pelieHuem. Ilpu
3TOM CYIIECTBEHHO COKPAIIAIOTCs 3aTPaThl HA MOHTAX M CEPBUCHOE 00CITYy>)KHBaHUE.

3 A.B. Baces «IIpeuMyLIECTBA «IIAHILETHOW» KOMIIOHOBKH HHIMBUyallbHBIX TEIJIOBBIX TYHKTOBY,
xypHai «HoBoctu Temocuadxenus» Ne 3, 2017 r.
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OcHoBa peuicHuA  3aKI4acTCsd B IIPHUMCHCHHH BI)ICOKOB(b(beKTI/IBHI)IX
KO)KYXOTpY6HI>IX aIaparos, 06JI&,Z[3IOH_[I/IMI/I TaKMMH KOHKYPCHTHBIMH IIPCUMYIIICCTBAMHA
KakK:

® Hu3Kasg cTOUMOCTH (femiensie Ha 30% OnmKkalIIuX KOHKYPEHTOB), MaJIbIi
Bec (mo 70%), peMOHTONPUTOAHOCTH (HE TpelyeTcs ClenualbHOMN
OCHACTKM), JJIMTENbHBIA CPOK CIIykObl, BO3MOXHOCTb YCTAaHOBKH Ha
OrpaHUYEHHOM IUIOWAAN (BAOJIL CTEH, IOJA IOTOJIKOM, HE Tpedyer
(yHIaMEHTOB, OT10D);

® UCIIOJIb30BAaHUE WHTEHCU(UUMPOBAHHBIX TEIIOOOMEHHBIX aIlapaToB
103BOJIsIeT YPPEKTUBHEE OCYIIECTBIATH Iepeaauy Telja B CPaBHEHHH C
CYIIECTBYIOIIMMH aHAJIOTaAMU;

® B KOXYyXOTpyOHbIX ammaparax JAD peanu3oBaH MPUHIMI CAMOOYHUCTKH
(moaTBepkaeHHBIH 10 JETHUM ONBITOM S3KCIUTyaTallud 0e3 MpOBEICHMS
IPOMBIBOK), YTO MO3BOJIIET CHHU3UThH SKCIUTyaTallMOHHBIE PacxXoAbl MpHU
oOCITy’)KMBaHUH  TEMJI00OMEHHUKOB (10 40% 1o CpaBHEHHUIO C
IUTACTUHYATBIMHU allllapaTamH);

e B UTII Ha ocuoBe TermnooOMeHHNKOB TTAU npruMeHEeHBI KOMIUIEKTYIOIITHE
OTE€YECTBEHHOI0 TMPOM3BOJICTBA, YTO peEIIaeT MpoOIeMy HMIIOPTHOIO
3aMeIIEHUS.

PeanbHble ycnoBus nepeBojia notpedutenei Ha 3akpbIThie cxeMbl ' BC nuktyror
KeCTKHE TpeOOBaHUS K KOMIAKTHOCTH M y0oOCTBY oOcmykuBaHus coBpeMeHHbix UTIL
3TO MOATOJKHYJIO pa3pabOTUYMKOB K peaju3alii KOHUENIUN «IUJIaHIIETHBIX» TEMI0BBIX
IIyHKTOB.

B mnanmerneix UTIT obGecneunBaercs CBOOOAHBIM JOCTYN KO BCEM €rO
3JIEMEHTaM, TO3BOJISIONIUM OCYIIECTBUTh CBOCBPEMEHHOE TEXOOCTY)KHBaHUE, HANIAJIKY,
3amMeHy ©0€3 BBIMIOJIHEHUS ONepaluii M0 JEMOHTAXY JPYroro COMpPsHKEHHOTO

00opy1oBanus®,

Jns npumepa B Tabn. 2.4 npuBeneHbl pe3ysibTaThl CPAaBHUTEIBHOTO aHAIN3a
IUTACTHHYATHIX TEMIIOOOMEHHUKOB H KOKYXOTPYOHBIX TEMIIO0OMEHHUKOB®,

W3 n3noxeHHbIX BbIllIe JaHHBIX B Tabi1. 2.5 cBeieHa HHpOpMaus 1715l CpPaBHEHUS
Maccora0apUTHBIX XapaKTEpUCTUK psila TEIIOOOMEHHUKOB, pPACCUMTAHHBIX IS
CIICAYIOINX YCIOBHIA: TpeOyeTcsl OCYIIECTBUTh 2-CTyneHuYaTslii HarpeB Boasl [ BC, mpu
3TOM pacxo]] HarpeBaeMoi BOJbI cocTaBisieT 8,4 T/4, TeMIepaTypbl HarpeBaeMoil BOJbI
(mocnenoBatensHO MO crymneHsMm) - 5, 43 u 55 °C. Ilo rperomeii cpeae ObLIM 3a7aHbI
CJIeyIOIINE MapaMeTpbl: pacxo] 4epe3 2-10 U 1-10 CTyneHu COOTBETCTBEHHO 5,6 u 15,2

4 Bapon B.I". «B03MOXHOCTh NPOBE/IEHUS PEHOBALIMH TEMIIOCETEl, He TPeOYIONIas MOMCKA JICHEXHBIX CPECTB, MM
eme pa3 o «I[IaHIIeTHRIX» TEIUTOMYHKTax, )ypHal «Temmosueprosddextusabie TexHomorum» Ne 1-2 (65-66),
Cankr-IlerepOypr, 2012

5 A.B. Bacen «lIpenmymiecTBa «IUIAHIIETHOI» KOMIIOHOBKH HHAMBUIAYalbHBIX TEIIOBBIX IYyHKTOBY», *KypHA
«HoBocTu TemnocHabxenus» Ne 3, 2017 r.
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T/4; TEMIEPATYPBHI IPEIOIIEH Cpe/ibl Ha BXOJE BO 2-10 U 1-10 cTyneHu cooTBeTCTBEHHO 70

u 52 C. Ilo rabGapuTHbIM pa3MepaM HPOCIEKHUBACTCS OYEBUIHOE MPEUMYIIECTBO
TertooOMeHHBIX arnmapatoB TTAU.

Ta6a. 2.4. Pe3ybTaThl CPABHUTEILHOT0 AHAJIN3A TEIUIOOOMEHHIUKOB HA HATPY3KY
no oromaenuio 0,4184 I'kan/4g npu pacxoae Boasl Ha FBC 7,04 m3/u

Kpurepnii TTAR JAD [IJIaCTI/lH‘laT:)IH HnaCTanaTbln
pa300pHbIii Hepa300pPHbIii
CroumocTs, py0. (6e3 HIC) 126 820 269 849 350 016 220 017
Bec, kr 22 156 562,3 89
JUTHHA — BBICOTA —
["abapuTs! (Ix1xB), MM 3295 1880 675x460x1772 84x474x1180
TUaMeTp - | JuaMeTp -
108 340
OO0CITy)KMBaEMOCTh pa30opHblii | pa30opHBIN pa30opHBIH Hepa30opHBIH
MakcumMaabHOe pabouee TaBJICHUE, 16 25 21 22
MITa
[ToTepu naBiienus, MIla 0,018 0,02 0,024 0,023
gg anason paboHMX TeMIeparyp, 1o 250 1o 250 pacuetnas 150 pacuetHas 150
TonmuHa CTeHKH 1 Mm 0.4 Mm 0.5 MM
KO)KyXa/TOJIINHA IUTACTHH
o,
CTOMMOCTB MPOKIAI0K, % OT 0,015% 1% 30% )
croumoctu TA

Ta6a. 2.5. Pe3yabTaThl pacueToB rabapuTHBHIX 00bEMOB TeMJIO0OMEHHBIX

anmnapaToB pasHbIX TUIIOB, M

3

IJJL Tapamerp m(‘;f;[’:)';‘;z:)"" BBITH TTAH
1 TaGaputHblii 06beM | cTynenu, m3 0.19 0,416 0,03
2 TabapuTHbIi 06beM 2 cTyHeHH, M° ' 0,124 0,007

HUTOro, m* 0,19 0,54 0,037

ABTOpBI HACTOSIIIETO UCCIIEIOBAHUS TOXKE 3AMPOCHIIH PsiJl KOMIAHUN O MOA00pe

TEITIOOOMEHHUKOB IS CpaBHEHHs. Pe3ynbTarhl pacueTa TEINIOOOMEHHUKOB IS 2-X
ctyneHuatoir cxembl ['BC (kxoTtopeie Harperor 7,5 M3 Bomel OoT 5 g0 60 °C

TerutoHocureiaeM 70

°C (mpu YyCIOBUSX MaKCHUMAalLHOTO pa3dopa,

TerooOMeHHuka - 0,42 I'kan/4) npuBeneHs! B Tabm. 2.6.

MOIIIHOCTb

Ta6u. 2.6. Pe3yabTaThl pacueToB MOCTABUINKOB TelJ1000MeHHbIX annapaTtoB 'BC

PAa3HbIX TUIIOB

. . |Ilmactunyateiii | KoxyxoTpyOHbIi .
Tun IlnacTuHYAaTHIi pa30opHbI pasGopHEii TTAR KoxyxoTpyoustii JAD
000 «Kemsron 000 «landoce»| OO0 «Termmoodmen» 000 «Hemen»
Mamummnake»
[IpousBoauTEND 1 >
1 ctynens 2 cTyneHb P — 1 crynens |2 ctynens| 1 cryneHb |2 CTyHeHb
Moutrocts, 0,26 0,15 026 | 017 0,26 0,15 0,26 0,15
I'xan/a
Bec, kr 180 168 285 19 13 50 43
noma- | 1587x322| PP | PO
I'abaputsl, MM (430x323x10201430x323x1020, 535x395x960 | 2695x133 -| 108 -
JUaMeTp - | AMaMeTp -
JUameTp | Auamerp 159 140
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Tun IlnacTuHYATHIi pa30opHbI HJ::;T;;;::T;M Komy;%g)l)/flﬁﬂbm KoxyxoTpyoustii JAD
CroumocTts (B
TEKYLIUX
LeHax, o6e3 77 62 219 68 62 102 93
HJIC), ThIC.
pyo.

CroumocTh B Tabiuie 4 yka3aHa IO COCTOSHHUIO «Ha CKiIaje», T.e. 0e3 ydera
TPAHCHOPTHBIX PACX0J0B. M3 MpUBEACHHBIX MAaHHBIX BUIAHO, YTO TMPHU MPAKTHYECKU
CXO0’KHX JJAaHHBIX 10 CTOUMOCTH, TertooOMeHHble annapaTsl TTAN 3aMeTHO BRIMTPBIBAIOT
Mo BeCy, a OT Beca 3aBHCAT WM 3aTpaThl Ha TPAHCIOPT, U HA TOTPY3KY-Pa3TPy3Ky, H
YAOOCTBO  MOHTa)Ka/IEMOHTa)ka, OOCIy>KMBaHUS, pPa300pKH/COOPKH, YCTPOMCTBO
dbyHnaMeHTa, onop u T.1.

He3aBucuMbli MOHUTOPUHI M AaHAJIW3 COMNOCTABUTENBHBIX XapaKTEPUCTUK
TEIUIOOOMEHHbIX ~ammapaToB B wuione 2015 r. ObuiM mpoBeAeHBI ATEHTCTBOM
Crpareruueckoro Pazputust CeBacrononsi (ACPC) ¢ nenbio BeiOOpa 000py0BaHUS IS
PEKOHCTPYKIIMM CHCTEM TEIUIOCHAOXKEHUS M TOpSYero BOAOCHaOXKeHHs CyObnekTa
¢denepauuu - r. CeBacronoina. B ceoem otuere ACPC npuBoguT cienyrouye rpaduxku
COIMOCTaBUMBIX XapaKTEPUCTUK TEIJIOOOMEHHBIX allapaToB:

— ropstuee BogocHaOxenue (Puc. 2.11);

— ortorienue (Puc. 2.12).
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ConocTtaBuTenbHbIe XapaKTEPUCTUKKN TENNOOOMEHHbIX annaparoB
no AaHHbIM AreHTcTea CrpaTteruveckoro Pazsurusa Cesacronons (ACPC)
(06.2015 r.) — ropsivee BopgocHabxeHue

CroumocTs obopynosaHus CpepHerofjosasi CTOMMOCTL BNafeHUs 3a
(kanuTankHbIe 3aTPaThl), ThiC.pyd 15 ner (NnpuBeAeHHbIe 3aTPaThl),ThiC.py6
300 ket =600 kBT 300 ket ®m600 kaT
150 50
40
100 30 |
<A R B B
10 | .
g == _ _ ' Q: - ) = : -
TTAUX  Pupan H3TO Alfa Laval TTAU Puaan  H3TO Alfa Laval

OTHOWEeHWe CTOUMOCTH BrnageHus 3a 15 ner Kk HayansHON
cTOoMOMOCTH 0BopyaoBaHUs

300 ke ®m600 kBT

=111

TTAU Pupax H3TO Alfa Laval

oON & O OO O

Puc. 2.11. ConocraBuMble XapaKTePUCTUKHU TeNJI000MEHHBIX aNllapaToB M0 JaHHbIM
ACPC (06.2015 r.) — ropsiuee BOg0CHAOKeHHE
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ConocraBurenbHble XapaKTepuCTHuKn TENNOOOMEHHbIX anmnaparoe
no aaHHsbiMm ACPC (06.2015 r.) — oronnenne

CroumocTs 060pynoBaHus CpepgHeronosasi CTOMMOCTL BnafeHus 3a
(kanuTanbHbIe 3aTpaThkl), ThIiC.pyd 15 net (npuBeeHHbIe 3aTpaThl),Thic.py6
300 ket = 1000 ksT 300 ket = 1000 keT
400 80
300 60
200 40
100 I I I 20 I I
0 0 .
TTAWM  Puwgan H3TO Alfa Laval TTAU PwuaaH H3TO Alfa Laval

OTHOWeHUe CTOMMOCTHM BnaaeHun 3a 15 ner Kk HayanbLHOW
cToMomocTu obopynoBaHus

300 ke =™ 1000 kT

TTAA PuaaH H3TO Alfa Laval

o N A O o

Puc. 2.12. ConocrtaBumMble XapaKTePUCTHKH TENJI000OMEHHbBIX aANINIAPATOB MO
nanabiM ACPC (06.2015 r.) — oTornienue

[Ipu pacyere cTOMMOCTH BiaieHUs ObLIIN YUTEHBI KaK PacXoJIHbIe MaT€pPHAIIbI, TaK
M 3aTpaThl B YEJIOBEKO-4acax Ha OOCIY>KMBAHHME TEMIOOOMEHHUKOB (B COOTBETCTBUH C
periaMeHTaMu IpOU3BOIUTENEH).

2.1.9 OOmmue BHIBOABI MO pa3jieiy

CornacHo aHanmu3zy MyOJMKAIMi K TEIJIOOOMEHHHKAM IIpU TEpexoje Ha
3akpeiTyl0  cxemy ['BC (unam opraHuzanui  HE3aBUCUMOM CXEMBl  OTOIUJICHUS)
MIPENBSBISIOTCS CIEAYIOIINE TPeOOBAHUS:

e MaccorabaputHble mokazaTenu. Hampumep, B CTECHEHHBIX YCIIOBHUSAX
nogBanbHbix  UTII  Moryr OBITh  «KPUTUYHBIMH»  Kak  JJIMHA
TEII000MEHHOTO amnmaparta (MOryT OTCYyTCTBOBaTh MOHTa)KHbBIE ITPOEMBI B
MOJBAJIax), TaK M BeC (HEOOXOIUMOCTh BPYUYHYIO «JOCTaBIATH» K MECTY
MOHTaka 06€3 Irpy30M0IbEMHBIX MEXaHU3MOB);

e Huskasg croumMocTh TemI0OOMEHHUKAa M HHU3Kas CTOUMOCTh BJIaJCHHUS
(oOciyxuBaHU);

e JOCTyHmHOCTB WJIM J1a’K€ BO3MOKHOCTb PEMOHTA;

e [IpocToTa OCTYyNa K MOBEPXHOCTAM JIJII OYUCTKU OT OTJIOKECHUM;

e HeBbICOKOE THIPOAMHAMUYECKOE COIIPOTHUBIICHHUE;
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e CKJIOHHOCTh K CAMOOYMILIEHHUIO WM MUHHUMAJIBHOMY 3arpsi3HEHUI0 (IIpH
COOJIIOJIEHUN CKOPOCTHBIX PEXUMOB TEINIOHOCUTES).

CpaBHeHue 10 YKa3aHHBIM IMapameTpam npeacrapiieHo B Taou. 2.7. K cpaBHeHUIO
MIPUHSATHI INIACTUHYATHIC Pa300pHbIE, MasHbIE U KOXKYXOTPYOHbIE HHTEHCU(UIIMPOBAHHbBIE
TEII000OMEHHUKH.

Taba. 2.7. CpaBHeHHe TeNI000MEHHUKOB 10 IKCILIyaTAIIMOHHBIM TPeOOBAHUSIM

Ko:kyxoTpyOHbIii HHTeHCH()UUHPOBAHHBII

IInacTunuareiii| IlnacTuHYATEHINI

Kpurepun . . TTAHU .
purep pa300pHBIii NasHbII JAD (IToapima) BHHTOBOI]
(CeBacTomnoJib)
KoMmnakTHOCTb - + + ++ +
Huskas macca - + + ++ +
Huskas croumocts
CTOUMOC i . N R R
TerI000MEHHHUKA
Huskas croumocts
-- - + + +
BIIaICHUS
Bo3MoxkHOCTB
+ - + + -
[peMoHTa

IIpocToTa noctyna
[TOBEPXHOCTSIM JIJIS
OYHCTKH OT
OTI0KCHUIA
Hesricokoe
TUAPOANHAMHUYIECKOE + + + + +
COTIPOTHBIICHUE
CKIIOHHOCTB K
CaMOOYMILICHUIO HIIH
MUHAMATbHOMY
3arpsi3HEHUI0

Kpome Toro, Hy’)KHO yYUTBIBaTh CJIEIYIOIIHE OCOOCHHOCTH ITOCTABIIMKA:

e CpoK H3TrOTOBJIEHUS M TOCTABKH, OCOOEHHO IMPH MAacCOBOM YCTaHOBKE
TEIIOOOMEHHBIX aNlapaTos;

e (OOecneyeHue 3amacHbIMU YacTSIMH M PACXOJHBIMM MaTepuanamu (JUist
pa30OPHBIX IUIACTUHYATHIX ), UX CTOUMOCTh U IEPUOJANIHOCTH 3aMEHBI.

e PacnonoxeHue ckiaja 3amacHbIX YacTel B HEMOCPEICTBEHHOM OJIM30CTH K
NOTEHLUAJILHOMY 3aKa3uuKy (J17151 pa300pHbBIX MIIACTUHYATHIX).

N3 Tabn. 2.7 cnemyeT, 4TO MO BCEMY KOMILIEKCY MOTPEOUTEIHCKUX CBOWCTB
HanOoJyiee BBIJCISAIOTCS KOXKyXoTpyOHble TeruooomeHHUku JAD (Ilomema) u TTAU
(CeBacTormnoms).

2.2 TexHuueckasi 1ejgeco00pa3HoCTb KOMILIeKCHOH pexoHcTpykuuu UTII ¢
NepeBoI0M NoTpeduTes el HA He3AaBUCUMYIO CXEMY
Kaxk I10Ka3al OIIBIT 9KCIUIyaTalluu, 3aKpbITasa HE3aBUCHUMas cXeMa
TEIUIOCHA0KEeHU KaK M0 OToIuieHuto, Tak u nmo I'BC wumeer psaa HEOCHOPHMBIX
NpeuMyHICCTB C TPAAUITHOHHBIMH 3aBUCUMBIMU 3JICBATOPHBIMH CXEMAMM:
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B0O3MOXXHOCTh aBTOMAaTHYECKOTO pPETyJIUPOBaHUS IMOJAYH  TEIIOBOM
PHEPrMM y TmoTpeduTens. B pe3ympraTe TOBBINICHHE KadyecTBa
TETUIOCHA0KCHHUSI, CHUKEHHE MTOTPEOJICHHSI TETUIOBOM SHEPTHH BCIICICTBHEC
UCKJTFOUCHUST «EPETOTIOB» M 3(P(EKTUBHOTO pacTpeAeiCHHs] TeII0OBOM
SHEPTHUH.

BosmoxxHOCTB nepexoaa Ha KOJIMYECTBEHHO-KauYeCTBEHHOE
peryJmpoBaHue.

Bo3M0HOCTH MOIKIIFOUEHUST HOBBIX TOTpeOuUTeNel 6e3 nepeKiaku ceTeu
C YBEJIMUCHUEM TUaMeTpa, 0€3 CTPOUTEIHCTBA HACOCHBIX CTAHIINH.
YMeHbIIICHNE BEJIMYMHBI TIOJIMUTOYHOW BOJBI M PacXoJOB Ha ee
MIPUTOTOBJICHUE.

FI/IIIpaBJ'II/ILIeCKaSI B3aUMOCBA3b OTACIBbHBIX 3JICMCHTOB CHUCTCMEI IIPU 3aBUCHUMOM

MOAKIIOYCHUN OTOIIMTCIBbHBIX CUCTEM M OTKPBLITOI'O Bo,uopa36opa C TCUCHUCM BpPCMCHH

HEHU30€XHO MPUBOJUT K Pa3peryIUpPOBKE THAPABINUECKOTO pekuMa paboThl CUCTEMBI. B

OOJBIION CTENEHU ITOMY CHOCOOCTBYIOT HapyIICHHUs (B T.Y. CIMBBI TEIUIOHOCUTEIS CO
CTOpPOHBI TNOTpeOuTeneil Terna). B KOHEYHOM HTOre 3TO OKa3bIBA€T OTPHUIATEIIBHOE

BJIIMSIHUE HAa KAa4eCTBO M CTAOMIILHOCTH TEIIOCHAOKEHHS M CHHIKAET 3(1)(1)CKTI/IBHOCTB

pa6OTBI TCINIOUCTOYHHUKOB, a AJIA HOTp€6HTeHCﬁ TCIJIa CHHUKACTCA KOM(bOpTHOCTB KHNIbA

IIp1 OJHOBPEMCHHOM ITOBBINICHHUH 3aTpPar.

Bononposompinif

XXunoe anaxve

Fopavee u xonoaHoe Baii

Cryness sacoc [BC @

>

Oronnexwe
Tennoso# nyxKT
Bropan Linvprynaumorsism %

L =S

Hacoc XBCCD )

Hacoc umpxynaums

|
=

TennoobMeHHuk LMpRyNALUMONHLIA KOHTYD
= CHCTOMbBE OTOMNBHUA "‘c"'f‘ GTonnEem
an;c -
NOANKTION
cucTems
m h .- =
Tennoeoin v 1%
BBOA Cucrema perynnposasus
7 WIBUMTE e %
< { } <

Puc. 2.13. llpunnunuanbHas cxema TII ¢ 3akpbIToii cucTEMOii ropsiuero

BOIIOCHaﬁ)KeHI/IH M He3aBHCHMOM cXeMoii NMPpUCOCAUHCHUSA CUCTEMbI OTOIJICHUSA
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TexHU4YecKH OINpaBAAHHBIM SIBJISIETCS KOMIUIEKCHOE pELIEHUE, BKIIIOYAIOIIEE
OJTHOBPEMEHHBIN NIEPEX0]] HA HE3aBUCUMYIO CXEMY IPUCOEIUHEHUS CUCTEMBI OTOILICHUS
C YCTAaHOBKOMW aBTOPETYJISITOPOB U HA MOBBIILIEHHBII CKOPPEKTUPOBAHHBINA rpauK OTITyCKa
TETUIOBOM 3HEPTUM C «TOUKoM u3inomay T1=70-75 °C, T.e. peKOHCTPYKIIUS aHAJIOTHYHAS
PEKOHCTPYKIIUU 3aKPBITOM CHUCTEMBI TEIIOCHAOKEHHS, COMPOBOXKAaeMasi YBEIHMUYECHUEM
pacxoia ceTeBOM BOJbI Ha OTOIUIEHHME M CHMXKEHHEM pacxoia cereBoil Bojabl Ha ['BC.
[lepexon Ha HE3aBUCHMOE MPUCOECTUHEHUE CUCTEMBI OTOIJIEHUS IPUBENIET K YJIyUIICHHUIO
KauecTBa Topsiueil BOJbI, TOCKOJIBKY OT CHCTEMBI TEIIOCHAOKEHUsI OyIyT OTKIIOYaThCS
CUCTEMBI OTOIUJICHUS 3[JaHUH, KOTOPbIE SBISIOTCS HauboJliee 3arpsi3HEHHBIMU KOHTYpaMHu.

Yro0Obl TOCTHYb MaKCHMaJbHOW 3HEProd(pPeKTUBHOCTH 3/aHus, HEOOXoAuMa
yCTaHOBKa MNpHOOPOB YyyeTa BXOJIAIIUX 3HepropecypcoB, aBromaTtuueckoro WTII c
MOTO/I03aBUCUMBIM yIIPABICHUEM, OaJaHCUPOBOYHBIX KJIAlaHOB HA CTOSIKHM CHUCTEM
OTOIUICHHSI, aBTOMAaTUYECKUX TEPMOCTATOB Ha MPUOOPHI OTOIUICHUS B 31aHUU. KoMIuiekc
o0opyaoBaHUs 00ECTIEUUT JUCTIETUEPU3ALINIO B PEKUME OHJIAMH U MHIUBUIYATbHBIN yueT
B KaXJOW KBapTUpE, KaK Ha TOPU3OHTAIBHBIX CHCTEMaxX OTOIUICHMs, TaK U Ha
BEepPTUKAJIbHBIX. JlucnieTdep MoMKeH KOHTPOIUPOBATh, a IPH HEOOXOIMMOCTH yIPABISAThH
TII mro60ro 31aHusA, KOTOPOE MOJKIIIOUEHO K cucTteMe. CucTema Mmo3BoJsieT AeaTh pacueT
NoTpeOJIeHNs TeIula B PEaJbHOM PEXHMME 3a J€Hb WU MECAIl - OHA cpa3y (OpMHUpPYET
nokyMmeHThl uisi YK, mo3BoiiseT MOMEHTaJbHO pPEarupoBaTh, BBICHUIATH PEMOHTHYIO
Opurany B cirydae HEOOXOIUMOCTH.

2.3 Tlpennoxenusi Mo PeKOHCTPYKUMHU TEIJIOBBLIX ceTell i o0ecredeHUs
nepeaavyd TeIUIOBOM JHEPruM NpHU Imepexoae OT OTKPbITOH CHUCTEMBI
ropsiyero BoJ0CHa0KeHHs K 3aKPbITOM

[Tpu akTyanu3anuu cxembl TersocHaOxeHus r.o. Koxma Oblia BBINOJIHEHA
nopaboTKa ¥ KaTuOpOBKA AJIEKTPOHHOW MOJIENH CYIIECTBYIOIIEH TETIOBOM CETH TOpO/Ia.

B nony4yennoit Mmoaenu Ob171 CMOACIMPOBAH MEpexo Ha 3akphITyio cxemy ['BC mns Bcex

norpebuteneid  (B3aMeH OTKpPBITOM CXeMbl y moTpedureneit WCIIOJIb30BAHA

JBYXCTyNeHYaTas cMelIaHHas cxeMa nojkiouenus no cucreme I'BC).

[To pesynpTaTaM MOACIHMPOBAaHHS OOIMKA pacxoj TeruioHocuTens or HUTOII]
yBenuuwics Ha 1 %. BenuuuHel pacnonaraéMbiX HAallOpOB B TEIJIOBOM CETH YMEHBIINIIUCH,
HO OCTaJICh Ha MPUEMJIEMBIX 3HAUCHUX I 00eCreueHusI Ha/IeKHOTO TETIOCHA0KEeHUS
norpedureneil. TakuM 00pa3oM, pacyeT NMEPCHEKTUBHBIX TUAPABINYECKUX PEKUMOB C
yderoM 3akpbITUsi cxembl ['BC, BBINOJTHEHHBIH TMpPU  aKTyalM3aldd  CXEMbl
teruiocHaOxkenns 10 2042 r., He TOKa3al HaIW4Yhe HEOOXOJUMOCTH PEKOHCTPYKIUH
TEIUIOBBIX CETEH C YBEJIMUEHUEM TUAMETPA.
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3 Oo0ocHoBaHUeE U MepecMOTP rpaduka TeMnepaTryp TernJI0HOCUTEJIA
M €ro pacxoaa B OTKPBITOM CHCTEMe TeNJI0CHAOKeHUus (ropsiuero
BOIOCHAOKEeHUS)

Hepenaqa TEILJIOBOM 9HCPIuun, TCIINIOHOCUTECIIA — COBOKYITHOCTb OPraHU3alilMOHHO
U TCXHOJOIMYCCKH CBA3aHHBIX ﬂCﬁCTBHﬁ, O6CCHCLII/IB3.IOH_II/IX nmoaACpKaHnC TCIIJIOBBIX
ceTell B COCTOAHHH, COOTBCTCTBYIOIICM YCTAHOBJICHHBIM TCXHHUYCCKUMHU PLErIIaMCHTAMH
Tpe60BaHI/I}IM, IIpUcM, npeo6pa30BaHHe U JOCTAaBKY TEILIOBOM OHCPIUH, TCILNIOHOCUTCJIA.

Pexxum TeriocHaOXeHUsI — YCTaHOBJICHHBIE JOTOBOPOM BEIMYMHBI OTITYCKa
TEIUIOBOM SHEpruu (MOITHOCTH) W TapaMeTphl (pacxoja; TeMIieparypa; IaBJICHHS)
TEIUIOHOCHUTEIISI, 00CCIIEUMBAIOIINE HOPMaIbHYIO PabOTy CHCTEM TEIUIONOTpeOIeHuUs.
Pexxum temiocHa0xeHus (TeMrnepaTypHbIil rpaduk; pacxo; TaBJICHHUE) ONPEICISICTCS Ha
JTane NPOCKTUPOBAHUS HMCTOYHUKA TEIUIOBOM »Hepruu. OJHAKO MpU H3MEHEHUU
MPOCKTHBIX YCIOBUHW B CHCTEME TEIJIOCHAOXKEHUS — OTHOIIECHUS CYMMAapHOTO
CPEIHEYacCOBOIO0 pacxojia TEIUIOTHI Ha Tropsdee BOJOCHAOXKEHHE K CYMMapHOMY
MaKCHUMaJIbHOMY YaCOBOMY PacXoJ]ly TEIJIOThI Ha OTOIUJIEHHWE, PACUECTHOM TeMIepaTyphbl
Hapy>KHOTO BO3/1yXa, 00OpYJOBaHHUs TEIUIOBBIX MYyHKTOB M T.NI. — MPOEKTHBIA PEKUM
JOJDKEH OBITh OTKOPPEKTHPOBAH C YUETOM 3THX M3MEHEHUU U pa3paboTaH HOBBIM rpaduk
TeMIIEpaTyp CETeBOM  BOJbI. TeMrmepaTypHbIi Tpaduk  KaKJOro HCTOYHHKA
TEIJIOCHAOXKEHHST €XKETOJHO YTBEPKIACTCSA TEIUIOCHAOKAIONMMUA OPTaHU3alUSIMH 110
COTJIACOBAHUIO ¢ AJMUHUCTpAIMel Topoa U YTBEPKICHHON CXEMOM TETIOCHA0KEHUS.

TemrepaTypHbIi Tpaduk Mogaromero TpyoorpoBroia TEIJIOBON CETH OTOTUICHHS
— A9TO 3aBHUCUMOCTh TEMIEPATypbl TEIJIOHOCUTENS, IOJIaBAEMOr0 B TEIJIOBYIO CETh
MPOU3BOAUTENIEM TEIJIAa, OT TEMIIEPATYPbl HAPYKHOTO BO3/lyXa, U MOIAECPKUBATH €r0 B
TpyOONPOBO/IE MOAAYN TEIUIOBOM CETH MOJKEH MPOU3BOIUTENb TeIuia. TeMIepaTypHbIi
rpauK TEMJIOHOCHUTENSI B OOpaTHOM TPyOOINpPOBOAEC — ATO 3aBUCUMOCTh TEMIIEPATYPHI,
BO3BpAIllaeMON B TEIJIOBYIO CETh MOTPEOUTEIEM TEIJIOBOM DHEPTUHU, OT TeMIEepaTyphl
HapY>KHOTO BO3AyXa, M TOJJCPKUBATh €ro JOJDKEH moTrpedurtens. T.e. TemmepaTypa
TEMJIOHOCUTEIA — 3TO (PYHKIIUSI, apTyMEHTOM, T.€. HE3aBUCUMOW MEPEMEHHON KOTOPOH,
SIBJISIETCS] TEMIIEPATypa HAPYKHOTO BO3IyXa.

Ha ucrounnkax temnoBoi 3Hepruu r.0. Koxma oCyllecTBISIETCS Ka4€CTBEHHOE
peryJMpoBaHUe OTIOyCKa TEIUIOBOM HHEPrud TMyTEM M3MEHEHHS TeMIepaTyphl
TEMJIOHOCUTEJIA B MOAI0IIEM TPYOOTIPOBO/IE CETEBOM BOIBI MPU COXPAHEHUH MMOCTOSHHBIM
KOJIM4ecTBa (pacxo/1a) TEIUIOHOCUTENS, IUPKYJIUPYIOMIETO B CUCTEME TETUIOCHAOKEHUSI.
N3menenue TemmepaTypbl TEINIOHOCUTENS B MOAAIONIEM TPYOOIPOBOIE OCYIIECTBISETCS
COTJIACHO OTIPEJICIICHHBIM JIJIsI K&KIOTO HCTOYHHUKA TEMIIEPAaTypPHBIM Tpadukam.

B cootBerctBum ¢ akryanbHo#l penakiuent CIT 131.13330.2020 «CtpoutenbHas
KIUMATOJIOTHS»  TEeMIleparypa BO3Ayxa HaumOojee XOJOJHOW MATHUAHEBKH C
obecnieueHHOCTHIO 0,92 cocraBisier MuHyT 29°C.
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Ha WBanoBckoit TOII-3 TIAO «T Ilmroc» OTHYCK TEIJIOBOM SHEPruu
OCYIIECTBIIICTCS 110 TEMIIEpaTypHOMY rpaduKy, mpeacTaBieHHoMy Ha Puc. 3.1.

Jnst cucteM TeruiocHaOkeHHs Ha 0Oa3e MYHHUIMIIAIBHBIX U BEIOMCTBEHHBIX
KOTENIbHBIX, Pa0OTaIONIUX B COOTBETCTBUM C TemreparypHeiM rpaduxom 95-70°C,
OPUHATBHIA ~ TeMIlepaTypHBIM Tpaduk  ABISETCA ONTUMAIBHBIM W TEXHUYECKHU
000CHOBAHHBIM TIO CIAEAYIOIIUM MPUUUHAM:

® [IPOCTOTa KOHCTPYKUUN CUCTEM TEILIONOTPEOICHUS;
® pUOIMKEHHOCTh MOTPEOUTENEH K HICTOUHUKAM TEINIOBON SHEPTUH;
e MaJible OAKJIIOYEHHBIE HArpy3KH NOTpeOuTeNnei.

CymectByromue rpauku peryjiMpoBaHusl OTIyCKa Tella ¢ ropsdyeil Bojod B
TEIUIOBYIO CETh JJIsl HICTOUHUKOB TEIJIOCHAOKEHUS C MOTPEOUTENIMHU, TOAKIIOUEHHBIMU
o oTkpeIToit cxeme ['BC, mpuBenenst B Tabm. 3.1.

Ta6a. 3.1. TemnepatypHble rpaguKu OTIIyCKA TeILIa ¢ ropsiveii Boaoii oT
HCTOYHUKOB TENJI0CHADKEHHS

HaumenoBanue
. HanmenoBanue .
Ne | TermocHaOxarotmei / HCTOUHIK TemnepaTypHbIi Onucanue TeMIepaTypHOTo
n/m TEIJIOCETEBOH apuk rpacduka
TETIOCHAOKEHHUS rpag padp
OpraHu3alyu
000 «Kpaiiteke Korensnas OO0
1 N 95/70 be3 cripsiMiteHus ¥ Cpe3Kn
Pecypce» «Kpaiitekc Pecypey»
00O «MBanosckas | OOO «/BanoBckas
2 TeII0Bas TEIIOBas 95/70 Be3 cipsmiieHus U cpe3ku
JIEKTPOCTAHITHSI» 3IEKTPOCTAHITHUSI»
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«YTBEPMOAK»
MaBHblit MHXKeHep dunuana "Bnagummupckuit”

MAQ «T Mo
{ B.A. Xanée
7 3. 02, 2023r.
Temneparypa| |emneparypa
} HapykHoro | CETEBOM BOJL! NO
TeMnepaTypHbIi rpaduk OT UCTOYHUKE so3ayxa, °C rpachiky
WMeaHoeckux TIU-2, T3U-3 dwunnana "Bnagumupckuit” NAO T "Mmoc" ThB T1 T2
Ha oTonuTenbHbIA ce3oH 2023-2024 8 58 52
7 68 50
140 5 58 48
130 5 68 47
120 4 68 45
L

= 110 2 . =
] 2 68 42
§ 100 — T =
90 1] 74 44
:g =] 77 45
o 80 ] 79 45
] 82 a7
§ 70 I -4 85 48
© | 5 87 49
g 60 5 90 50
E 50 -7 93 51
8 96 52
] 40 ) 98 53
s [ 10 101 54
7] 30 f K] 101 55
= 20+ ; 1z 106 55
| K] 10! 56
10 -- | 14 111 57
0 : ; : : ; ] | | 5 114 58
9 8 7 6 5 4 3 2 1 0 -1 2 -3 -4 -5 6 7 -3 9 -10 -11 -12 -13 -14 -15 -16 -17 -18 -19 -20 -21 -22 -23 -24 -25 -26 -27 -28 29 -30 | :g :1; 53

TemnepaTtypa HapyXHoro Bo3ayxa, °C [ il 122

| 19 4

——t'1n08 t'2nos ; 20 35
| 21 125 61
= 22 125 &0
/ 23 125 60
24 125 59
25 125 59
3aMeCTHTENb FMABHOMD MHXEHEPa NO TENNOBLIM CETAM - HAYaNs5HWK YNpaBnNeHua dunuana "BnaguMupcknid” MAO "T Mmoc” M.A. Napaes 26 125 58
f 27 125 58
TEXHWUUECKM AMPEKTOP - MABHLIA MHeHep, WBAHOBCKWE TENNOBLIE CETH (rnMana "BnaguMmupckuit” MAQ "T Maioc" AK. 3opun 28 125 57
-29 125 56

3aMECTWTESNL MNABHOMD UHXEHEPA N0 KCryaTaumm, MsaHoeckue Tennossie cetu dunuana Bnagumupcknii MAO "T Mmoc”

0.1. MapThiHeL|

Puc. 3.1. YTBep:kaeHnblii TeMnepatypHblii rpaguk ucrounnkon [TAO «T ILioc»
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CornacHo mpaBujaM mpenocTaBieHrus KoMMyHanbHbIX yeuyr (CanlluH 2.1.4.2496-09
«'uruennueckne TpeOoBaHUs K  oOecrieuyeHUI0  0Oe30MacHOCTH  CUCTEM  TOpPSUYEro
BOJIOCHAOXKEHHUS»), JIOMYCTUMBIE TMpeJeibl TeMmIepaTypbl Tropsueil BOABI B KBapTUPE
coctaBisAOT oT +60 °C no +75 °C.

OCOOEHHOCTBIO CUCTEMBI TEIIOCHA0XKEHUs roposia VIBaHOBO M CBSI3aHHOT'O C HUM T.
Koxma sBisieTcsi MIMPOKOE MPUMEHEHHE OTKPBITOM CXEMbl TOpsYero BoJOCHaOkeHus. B
OTKPBITBIX CXE€Max B CJIE/ICTBUE OTCYTCTBUS TEINIOOOMEHHUKA Temneparypa nojgauu ['BC B nom
3aBHCHUT TOJIBKO OT TEMIIEpaTypbl Ha BBIXOJE OT KOTEJIBHOM M MaJE€HUsA TEMIEpaTyp INpHU
nepenaya 1o TEIUIOBBIM CETSIM.

B cucremax TtermocHaOxenuss ot MBanoBckux TOLl mpumensercss Temieparypa
cupsimuienus [ BC B 68 °C.

Takast Temmeparypa cCpsSMJICHHS TO3BOJIIOT BblAepKuBaTh TpeOoBanus CanlluH x
temriepatypam I'BC TOIbKO B OTKPBITBIX CHCTEMax MPHU HE CIIMIIKOM OOJBIION JJIMHE CETEeH.
Opnako, ¢ 2013 roga ObUT BBEJCH 3aMpeT HA UCMOJIB30BAaHUE OTKPBITHIM CXeM MOJKIIOYCHUS
I'BC st BHOBB CTPOSIIETOCS XKUJbsl. B CBSA3M ¢ 3TUM, B CUCTEMax TEIUIOCHAO0KEHHUS Tropo/a,
paHee palOOTaBIIMX B OCHOBHOM MO OTKpbITOM cxeme I'BC, Hauanu MOsBISTHCS 37aHUSA C
3aKpeITOl cxemoi noakmodeHus [ BC u, cooTBeTcTBEeHHO, ¢ TermooomeHHukamu I'BC.

[Ipumenenne TeroooOMeHHUKOB ['BC B 3aKpBITHIX CHCTEMax MPUBOIUT B CPEIHEM K
cHIkeHuto Temnepatypsl ' BC Ha Bxoze BO BHYTpUAOMOBYIO cucteMy Ha 5 °C mo cpaBHEHUIO
C TeMIepaTypou TEIIOHOCUTENSI Ha BXOJI€ B 3/1aHUE.

Takum oOpa3om, NpUMEHEHUE CHpPSAMIIEHUH TeMmMIepaTrypHoro rpaduka 6e3 yuera
MOSIBIICHUs 3aKpbIThIX cucteM ['BC mpuBOAMT K pUCKaM BO3HMKHOBEHMSI HapyILICHUU B
KauyecTBE TOPSUYEro BOJOCHAOKEHUS B YACTH TEMIIEPATyPhl.

Jns uckmodeHus naHHbIX puckoB Ha uctouHMKax [IAO «T Ilmrocy MBTOL-2 u
NBTOL-3 npennaraercs yBeanuuts Temnepatypy cupsmienus ['BC ¢ 68 °C no 70 °C.
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4 TlpenyioxkeHUs] MO PEKOHCTPYKLHUM TEIUIOBBIX CeTeil B OTKPBITBIX
CHUCTEMAX TeIJIOCHAOKeHHs1 (ropsi4ero  BOAOCHAOXKeHHs), Ha
OTJAEJbHBIX YYACTKAX TAKHMX CHCTeM, 00ecneYyrBaIOIIMX Mepeaavyy
TENJIOBOM IHEPTUM K NMOTPeOUTEISAM

[Ipu akTyanuzanuu cxemsbl TermiocHaoxeHus 1.0. Koxma Oblia BbITIOJIHEHA T0paboTKa
U KaIMOPOBKA 3JIEKTPOHHON MOJENU CYHIECTBYIOIIEH TEIIOBOM ceTu ropojaa. B momydyeHHOM
Mozenu ObUT CMOJENUpPOBAaH Iepexoj] Ha 3akpeiTyio cxemy ['BC mist Bcex morpebuteneit
(B3aM€H OTKPBITOM CXeMbI y TOTpeOuTeNiel UCIOIb30BaHa IBYXCTyIIeHYaTasi CMEIIaHHAs CXeMa
noakoueHus mo cucreme ['BC).

[lo pesynpraTam MojenupoBaHus oOwmuUNA pacxon TemwnmoHocutens ot HUTOIIL]
yBenuumics Ha | %. BenuunHbI pacnonaraeMbIX HalopoB B TEIUIOBOM CETH YMEHBIINIIUCH, HO
OCTAJIUCh HAa NPHUEMIIEMBbIX 3HAYEHUSX M1 OOeCHedyeHHs] HaJeXHOro TEIUIOCHAOKEHUS
norpedureneil. Takum oOpa3om, pacyeT NEPCHEKTUBHBIX THAPABINYECKUX PEKUMOB C YUETOM
3akpbITUs cxeMbl [ BC, BBINONIHEHHBIN IPU aKTyaIU3alll CXeMbl TeriocHa0xenus 1o 2042 r.,
HE TOKa3zaJl HaJlWuue HEOOXOIMMOCTH PEKOHCTPYKIMHU TEIUIOBBIX CETed € YBEIMYEHUEM
TuameTpa.

52



S5 Pacder moTpeOHOCTH MHBECTHIIMI JJIfl MEPEBOIa OTKPBITHIX CHCTEM
TEMJIOCHAOKeHUsI (ropsvYero BOAOCHAOKEHH), OTACJIbHbIX YYACTKOB
TAKHX CHCTEM HA 3aKPbIThbIe CHCTEMbI FOPS4€ero BOJA0CHAOKEeHM I

[lo pe3ynbraTaM BBIIIOJIHEHHOIO TEXHUKO-?KOHOMHMUYECKOIO OOOCHOBAaHHMS NEPEBOJA
OLICHEHBI (PMHAHCOBBIE NOTPEOHOCTHU B peaIN3alli0 MEPONIPUATUI. MeponpusaTus 0 KaKI0My
noTpeduTeNto (31aHNI0), HEOOXOAUMBIE ISl O0ecIIeueHHs iepeBoia Ha 3akpbITyio cxemy ['BC
BKJIIOYAIOT B ceOsi:

e CocraBieHue TMOOOBEKTHBIX TEXHUYECKHX pEIIeHuH U (hopMHupoBaHUE
IPOEKTHO-CMETHON JOKYMEHTAlUU (IPUHSTO B COOTBETCTBUU C YCPETHEHHBIMU
MPEAJIOKEHUAMH MPOEKTHBIX opranuzanuid 10+15% ot cymmapHOil CTOUMOCTH
WTII + BHyTpeHHUX KOMMYHHKAIUN);

e MeponpusiTusd MO HOATOTOBKE IMOMEUIEHUN JUIsl MPOBEICHUS] CTPOUTEIBHO-
MOHTQXHBIX pa0OT (JIMKBUAAIMS MOATOIUIEHUM, OYUCTKA TEXIOAINONbS OT
Mycopa);

e 3akynka 000pyJOBaHMs, IPUHATASI B COOTBETCTBUHU C IIEHAMU TIPOU3BOIUTENS,

e JlocTtaBka 000pynoBaHus, mpuHsATas B cooTBeTcTBHH C 11. 4.60 M/JIC 81-35.2004
«MeTtoiMKa onpeieNIeHusi CTOMMOCTH CTPOUTENIbHON MPOAYKIIMY HA TEPPUTOPUHI
Poccuiickoit @enepanumny;

PexoHcTpyKIMs BHYTpPHUIOMOBOM pa3BOJAKA KOMMYHUKanuid. [IporHo3 mo maHHOM
CTaThe 3aTPYIHUTENICH, BBUAY OTCYTCTBHSI OOIIENOCTYIHBIX MPOEKTOB-aHAJIOIOB, a TaKXKe
CMETHBIX HOpPMATHMBOB. B HacTosiieM pacyere mpeaycMaTpuBaeTCs YCpPEOHEHHas OLIEHKA O
CTOMMOCTH cucteM B pasmepe 15% ot ctoumoctu obopynoBanust UTIL. Ilpu stom Ha 3Tamne
COCTaBJICHHUS ITPOCKTHOM IOKYMEHTAIMH B JoMaX ¢ HecKoabkuMu MTII He00X0IMMO BKITFOUHTH
B cMmery JonojHutenbHble TpyOompoBoasl ['BC ot oxnoro WTII, B kotopom Oyaer
OCYIIECTBIIATHCA MOJTOTOBKA TOPAYE BOABI HA BECH JIOM;

BrlmoniHeHE CTPOUTENBHO-MOHTAKHBIX W IYCKOHANaJO04YHBIX paboT (TPUHATO B
COOTBETCTBUU C YCPEIHEHHBIMU MPEMJIOKEHUAMH MPOEKTHbIX opranuzauuii 30+60% ot
cymmapnoii croumoctu UTII + BHyTpeHHUX KOMMYyHUKAIU).

JInsi OLEHKM KallUTAIBHBIX BIIOXKEHUM B MPOEKThl PEKOHCTPYKLMHU CYIIECTBYIOIIUX
WUTII npumeHeH METOJ aHAJIOIrOB, C y4€TOM KOMMEPYECKHMX IPEIJIOKEHUM OpraHu3aluii-
NPOU3BOINUTENEH TETNIOTEXHUYECKOTO 000Dy I0BAHHUS.

Hwxe mnpencraBnena cpaBHHUTENbHAas OLEHKa BapuaHToB 3akpeitus [BC c
npumenenneM TunoBeix UTII nmo 2 BapuanTam:

- ¢ IpUMEHEHHNEM TeI1I000MeHHBIX anmnaparoB JAD;
- ¢ IpUMEHEeHHeM TerIoo0MeHHbIX annapatoB TTAU.

Ilensl Ha yCTaHOBKY OOOPYJIOBAaHHS B MHOTOKBAPTHPHBIX IOMaxX PaH)XHPOBAHBI IO
CIEAYIOIIMUM KaTerOpHsIM:
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- MHOTOKBapTUPHBIEC JOMa C KOJUYECTBOM MOIBE3A0B Oojiee 1, ¢ ydeToM IpuMeHeHHUsI
1 y3na noaroroBku I'BC Ha Bech 10M;

- MHOTOKBapTUPHBIE OfHONOABE3AHbIE noma ¢ 1 UTII;
- MHOTOKBApPTUPHBIE I0MA, T/I€ IUIAHUPYETCSA K YCTAHOBKE OJHOCTYIIEHUATAs CXEMA.

Heo0XoauMOCTh YCTaHOBKHM JBYX- MM OJHOCTYIIEHYATOW CXEMBI OIpEIesieTCs
KO3 PHUIMEeHTOM:

Makc

I'BC

QOB

rae QI'BCmakc — MmakcumanbHas yacoBast Harpy3ka I'BC, I'kan/u; QOB — pacueTtHas

p:

Harpy3Ka OTOIJIEHUS U BEHTW MU, [ 'kan/J.

OpHocTyneHyartas cxeMa MpUMEHSIeTCs TPU o4eHb MalbiX (<0,2) Wiu o4eHb OOJBIINX
3HaueHusAX Kodpduuuenta (>1). B ocranbHBIX ciayyasx pPEKOMEHIYETCS HCIOJIb30BaTh
JIBYXCTYTIEYATYIO CXEMY.
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VYiaenbHasi CTOMMOCTh PEKOHCTPYKIMH, MJIH. py0./T'kan/a

12,00

10,00

8,00

6,00

4,00

2,00

0,00

\
\ L]
AN —
0,00 0,20 0,40 0,60 0,80 1,00

Beauunna norosopHoii Harpysku, I'van/u

3nanue ¢ 1 UTII u neyxcrynenyaroii cxemoii 'BC Ha 6aze TA TTAU

Pexonctpykuus Bcex UTII, oprannzanust 3akpeiToii cxembl Ha 6aze TA TTAU

3nanue ¢ 1 UTII u neyxcrynendaroii cxemoii 'BC Ha 6aze TA JAD

Pexonctpykmmst Bcex UTIL, opranm3arust 3akpeIToii cxemsl Ha 6aze JAD

Puc. 5.1. CpaBnenue yaeianbHoii croumoctu UTII (3akpbiTue I'BC + opranuszanus HezaBucumoii cxemsl) 1t TA JAD u TTAU

1,20
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Kak Buano, pexoncrpykuus HUTII ¢ ycranoBkoit TA JAD BBITISIAUT JOPOXKE IO
KaluTalbHBIM 3aTpaTaM. [IpuuMHON TOMY CIIyKUT YBEJIMYEHHE LIEHbl 3a CUET IOCTaBKU
obopynoBanusi u3 Ilombmm — ctpansi-iponsBoautens. [locraBmuk obopyaoBanuss OO0
«Hemen» (https://www.nemen.ru/index/our-product/catalog/teploobmennik/) ocymectsiser
no100p 000pyI0BaHUS U BbIIa€T KOMMEPUYECKOE MpeiokeHrne B eBpo. Takum oOpazoM, 1ieHa
000pyZ0BaHMsI TOKHA OBITh CKOPPEKTHpPOBaHA HA MOMEHT 3aKa3a, YTO JOHKHO YTOUYHSATHCS
pu npoektuposanuu UTII.

Haunnas ¢ npucoenunenHour Harpysku 0,3 TI'kan/u, nenecooOpazHo mpu
npoextupoBanuu UTII npenycmarpuBars y3en npurotosieHus: ' BC B o1HOM moMenieHuu, 4to
MIO3BOJISIET COKPATUTh KallMTaJIbHbIE 3aTPATHI.

VYnenbnast croumocts UTII ¢ onHoctyneHuaToi cxemoit Ha 6-11% nemesne UTII ¢
JBYXCTYTIEHYAaTON CXEMOM.

B taGnuiie u Ha pucyHKe HIKE TIPE/ICTABIEHBI 3aTPAThl HA Peallu3alliio MEPOIIPUSTUI
M0 PEKOHCTPYKIIMK 000pynoBaHus B cymecTByromux UTII B Tekyux mneHax.

1600

1400
1200 )

1000 P

/7
800 1

600
/

400

CTOMMOCTH PEKOHCTPYKIMH, ThIC. py0

200

0

0,00 0,20 0,40 0,60 0,80 1,00 1,20
Beanuuna noropopHoii Harpy3ku, ['kan/q

3nanue ¢ | UTII u nyxcrymendaroii cxemoii ' BC Ha Bech qoM

===TITII ¢ ofHOCTYIIEHYATON CXEMOMU

Pexonctpyxmus Bcex UTII, monTaxk 1| UTII ¢ nByxcrynenuaroi cxemoii ' BC Ha Bech qoM

Puc. 5.2. IIpunsiThie HeHbl HA peKOHCTPYKUUIO o6opyaoBanus UTII

OI_[CHO‘-IHaSI cTouMocTh cocTaBisronux UTII na npumepe 5 1 9 3TaKHBIX 3JaHUN MMpeacTaBJICHA

B TaOJIULIE HAXKE.
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Ta6a. 5.1. Ilens! Ha pexoncTpykuuio UTII, oTHeceHHbIe K BeJIMYMHE CyMMAPHOM JOTOBOPHOM HArpy3Ke

3nanue ¢ 1 UTII u aByxcTynenyaToi cxemoi

Pexoncrpykuus Bcex UTII, montax 1 UTII ¢

HaumeHoBaHue HTII c opHOCTyHIEHYATOM cXeMOM . .
I'BC Ha Bech oM aByxcryneHuyaToii cxemoii 'BC Ha Bech oM
JlorosopHas CroumocTth VY aenbHasi CTOMMOCTh CroumocTth VY aenbHasi CTOMMOCTh CroumocTh VY ienbHasi CTOMMOCTb
Bennunna HarpysKa PEKOHCTPYKIIHH, ThIC. PEKOHCTPYKIIMH, MIIH. PEKOHCTPYKIIHH, ThIC. PEKOHCTPYKIIMH, MITH. PEKOHCTPYKIIHH, ThIC. PEKOHCTPYKIIMH, MITH.
pyo. py6./T'kan/4 pyo. py6./T'kan/a pyo. py6./T'kan/4
0,07 714 10,236 614 8,801
0,09 760 8,163 648 6,960
0,12 805 6,924 682 5,861
0,14 852 6,104 717 5,134
0,16 899 5,522 752 4,619
0,18 948 5,143 789 4,281
g 0,21 1021 4,896 837 4,012
g 0,23 1063 4,670 869 3,819
~ 0,25 1105 4,479 902 3,655
% 0,27 1147 4,316 934 3,515
= 0,28 1189 4,174 966 3,394
S 0,30 1230 4,050 999 3,287
E‘ 0,32 1272 3,941 1031 3,194
= 0,34 1325 3,855 1069 3,110 1226 3,567
g 0,40 1426 3,587 1147 2,884 1328 3,340
z 0,45 1517 3,403 1217 2,729 1399 3,137
5 0,49 1608 3,254 1287 2,604 1456 2,946
= 0,54 1702 3,129 1359 2,499 1504 2,765
£ 0,59 1789 3,030 1426 2,416 1580 2,675
g 0,64 1880 2,944 1496 2,343 1647 2,578
e 0,65 1666 2,548
= 0,71 1786 2,499
0,78 1907 2,459
0,84 2027 2,424
0,90 2148 2,393
0,96 2268 2,367
1,02 2388 2,344
1,08 2509 2,323
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Taba. 5.2. 3aTpaTsl Ha odopynoBanue UTII B Tekyumux neHax Ha npumepe 5 1 9 3Ta’KHBIX IOMOB, ¢ TeNJI0O00OMeHHBIMH annapatamu Tuna JAD
CroumocTh
®uabt | JBYXX010BO Croumocrs, TPYyO
Hacoc Hacoc Hacoc . KHIInA ’ Honnas
Xapakrepucr TO p " Apmaty | MemOpaHH (paconunsl,
TO OB | moanuTo | HMPKYJISALMO | HHMPKYJISLHOH . (KOHTPOJIb M CTOMMOC
HKa I'BC . % . ceryart peryJupyo pa blil 0ak AHTHKOPPO3HOH
YHBIH Hublii FBC HBbIH . u peryJMpoBaH . T UTII
bIN MM KJIallaH HE) HOM 3aIllUTHI U
N30/
5 sTaxeii, 4
B 268701 | 225519 40000 88000 120000 4000 66000 24000 14000 170000 102022 1122243
9“3:;:2?{321 4| 407281 | 451030 | 128000 38000 180000 4000 83000 24000 20000 179000 151432 1665752
5 3raxeii, 1
S 160935 | 225519 40000 88000 80000 4000 66000 24000 3000 170000 86145 947599
9 sTaxkei, 1
S 283386 | 315727 81000 101000 152000 4000 66000 24000 7000 170000 120411 1324524
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OO0mue moTpeOHOCTH B MHBECTHITUSAX 110 TIEPEBOIY NOTpeOuTENeH Ha 3akphITyio cxemy ' BC

orieHuBarTCA B 27,983 muH. py6. ¢ HIC.

Tab.a. 5.3. Onenka NOTPeOHOCTH B MHBECTUIIMAX NMPH Mepexo/ie ¢ OTKPbITOH CHCTEMbI
TeIJIOCHAOKeHUs1 (ropsivero BOJA0OCHA0KeHH ) HA 3AKPBITYI0 CUCTEMY I'OpsiYero

BOJI0CHAOKEeHUS
CpenuedacoBast MaxkcumansHo- KanuransHble
Tennoas
TeIIoBas Harpy3ka | 4acoBas TEIUIOBas | 3aTparhl B
Ne N Harpyska
VICTOYHMK TEIJIOBOM SHEPrUU ropsyero HArpy3Ka FOpS4ero | CTPOUTENILCTR
/1 OTOTUICHUS
kan/a ’ BOJOCHAOKEHUS, BOJIOCHA0KEHMS, o UTII, thIC.
I'kan/u I'kan/u pyo.
NBTOII-3
! (UBTOLI-2 B neTHHI IEPHO) 0,7810 0,1220 0,244 2696,2
NBTOII-3
2 (UBTDII-2 B NeTHHII Iepro) 04515 0,0051 0,010 950,1
UBTOI-3
3 (UBTDII-2 B neTHHi nepuon) 0,3660 0,0980 0,196 2165,8
UBTII-3
4 (UBTDII-2 B neTHHi nepuon) 0,5860 0,1900 0,380 31915
UBTII-3
° (MBTDLI-2 B ieTHHUIA nepHON) 0,5784 0,0923 0,185 2038,9
UBTOI-3
6 (MBTDLI-2 B JIeTHHUIA nEPHOT) 0,4000 01090 0,218 2408,9
UBTII-3
! (UBTDII-2 B neTHHi nepuon) 0,4180 0,0021 0,004 950,1
UBTOI-3
8 (UsTDII-2 B neTHHit mepuon) 0,2940 0,0540 0,108 11934
HBTOILI-3
9 (UsTDII-2 B neTHHHA EPHOL) 0,2409 0,0442 0,088 976,7
WBTOILI-3
10 (UBTDII-2 B neTHuit nepuo) 0,0810 0,0090 0,018 950,1
WBTOILI-3
11 (UBTDI1I-2 B IE€THHI EPHOL) 0,2540 0,0804 0,161 1776,7
WBTOILI-3
12 (UBTDII-2 B neTHuit nepuon) 0,2190 0,0127 0,025 950,1
WBTOILI-3
13 (VBTDII-2 B eTHHIA IEpHO.) 0,3020 0,0880 0,176 19448
UBTII-3
14 (UBTDII-2 B JA€THHUH NIEPUOJ) 01413 0,0038 0,008 950,1
UsTII-3
15 (UBTDII-2 B JI€THHH NIEPUO/) 01932 0,0127 0,025 950,1
UsTII-3
16 (MBTDLI-2 B JIeTHHUIi nEpUO) 0,5945 01750 0,350 2939,6
UsTOI-3
17 (UBTDII-2 B eTHHIA IEpHO) 0,3737 0,0058 0,012 950,1
Uroro: 6,27 1,10 2,21 27 983,1

B pacuere (GUHAHCOBBIX TMOTPEOHOCTEH HE YYHUTHIBAIOT JIOMOJHHUTEIBHBIX 3aTpaThl

(Hanpumep, Ha pekoHCTpyKuuto cucteM ['BC notpebuteneit BHyTpH 371aHU).

59



6 OuneHka J>KOHOMHUYECKON 3PPEKTUBHOCTH NepeBoAa OTKPBITHIX
CHCTEM TEIUIOCHAOKeHUs (Topsiyero BOA0OCHAOKEHN ) HA 3aKPbIThIe
CHCTEMbI rOpsiYero BOAOCHAOKEeHUA

[Ipu dopmupoBaHUM TPEITOKEHUN MO Tepexoay Ha 3akpeiTylo cxemy ['BC
MpeIaracTcsa Npu COXPAHEHUH CYIIECTBYIOIIEN CXEMBbI IPUCOEAUHEHUS CUCTEM OTOILICHUS
aOOHEHTOB, OCYIIECTBIIATH TOJA4y TOpsiueid BOJbI Yepe3 IUIACTHMHYAThIE BOJO-BOJSIHBIC
MOI0rPEBATENH.

OO6mue noTpeOHOCTH B MHBECTULUAX MO IMEPEBOAY MOTPEOUTENEH Ha 3aKPBITYIO
cxemy ['BC onenuBarores B 27,983 muH. py6. ¢ HIIC B nienax 2023 ropa.

AKTyanpbHOCTh TepeBoja OTKpBIThIX cucteM ['BC Ha 3akpbiThie 0OycClIOBIEHA
CIIETyOLINM:

® B Cllydae OTKPBITOM CUCTEMBI TEXHOJIIOIMYECKAs! BO3MOKHOCTb MOAIEPKAHUS
TEMIEPATypHOro Trpaduka MpU TMEpPEeXOAHBIX TeMIepaTypax B JOMax cC
3aBUCUMBIM (3JIEBATOPHBIM) MOJKIFOUEHUEM CUCTEM OTOIUIEHUS OTCYTCTBYET
n Hamumuue uznoma (70 °C) mns myxn I'BC mpuBoaut x «meperonam» B
MIOMEILEHUAX 3JaHUM.

® CyILECTBYET NEPETPEB rOpsiueid BOABI TP 3KCIUTYaTalUU OTKPBITON CUCTEMBI
TEIUIOCHA0XKEHUsT 0€3 peryysiTopa TeMIEepaTypbl ropsyedl BOJIbI, KOTOpPas
(aKkTU4YEeCKH COOTBETCTBYET TEMIIEpaType BOJbl B NOJAIOMIEH JIMHUU
TEIJI0BOU CETH.

[Torenuman sHeprocOepexkeHuss B 3aaHusx npu ycraHoBke WTII ¢ Onoxom
MOTOJTHOTO PETyJIMPOBaHuUs olieHuBaeTcs B 7 % oT o0bema noTpedsieHus TeII0BOM SHEPTUU
Ha YCJIyTH OTOIUICHUSI.

Pacuet sxoHOMHueckoro 3¢dexra ns HaceneHus: ot ycraHoBku UTII ¢ moromHbim
peryiaupoBaHueM npuBeneH B Tabm. 6.1.

IIpn pacuerax s¢ddexTuBHOCTH NpPUHATO, 4TO YycTaHaBiauBaemblie WMTII cranyt
o0mie1oMOBBIM  00opynoBanueM B coOctBeHHocTrn TCXK (nmbo npyrux opraHu3anuin
coOCTBEHHUKOB kuiibs). [lo oreHke, 3a cueT MOAEPHU3AIMH CUCTEMbl TEIJIOCHAOXKEHUS
3/1aHUN, BO3MOKHO JTIOOMTHCSI CyMMapHOW 3KOHOMHUHU MOTPEOSICHUsI TEIIOBOM SHEPTUu OT
UCTOYHHUKOB TEIUIOCHAOXKEHHS y HaceJaeHus B pazmepe 9,3 Toic. ['kan B ros1 (B CTOMMOCTHOM
BbIpakeHun 2 064,5 Teic. py0. B nenax 2023 r.). Ilomywarensmu sddexra craHyT
cOOCTBEHHUKH MOMENIEHUH (3KUTENH) MOMEIIEHU B 3JaHUSIX TOPOJa.

JList sxuTeNe ropojia CLIeHapUi BBITOJICH COKPAILIEHUEM PACXO0B TEIlla Ha HYKIbI
I'BC. Cnemyer OTMETHUTH, YTO TPU 3TOM BO3pAcTET OOBEM MOKYNKH MHTHEBOH BOIbBI
aboHeHTamMu, 00beM MOKYNKH anekTposHepruu st UTII, Tak ke HeoOxoaumo Oyner
NPOBOAUTH TEXHUYECKOE 00cTyxuBaHue yctaHoBieHHbIX UTII.
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B memom naHHBIM ClieHapUil COOTBETCTBYET COBPEMEHHBIM IIPEACTABICHUAM H
NOAXO0JaM K TEXHWYECKMM pEUICHMSIM M KadeCTBY IIOCTaBIIIEMBIX YCIYI TOpS4YEero
BOJIOCHA0KEHUS.

B xonme mpoBeneHHs pacdyeToB ObUIM MOJIYYEHBI CIEIYIOUIME PpPe3yJbTaThbl IS
notpedureneit ETO Ne 1 Bnagumupckuit punuan [TAO «T Ihmroc»:

e Croumocts ycranoBku UTTI, TriC. pyo. 27983,1
e (CraBka AUCKOHTUPOBaHUs, Yo 19%

e NPV, ThBIC. pYO. 3075,28
e IRR, % 1,44%

e (Cpok OKymaeMOCTH IIPOCTOM, JIET 9,0

e (CpoK OKynaeMOCTH JUCKOHTUPOBAHHBIM, JIET -

e PenraOenbHOCTH MHBECTUIINI -

Pa3Mmep cTaBKkM TUCKOHTUPOBAHHUS PACCUMTaH, HCXOIS U3 pa3Mepa KITFOUEBOM CTaBKH
(16%), yBenmuenHol Ha 3%.

B cBs3u ¢ teM, uTo nosydeHHbIi NPV He3HauuTeNneH Mo CpaBHEHHIO ¢ 00bEMOM
MHBECTHULIMM, MU C YYETOM BBICOKOM KIIIOUYEBOM CTABKH, MEPOIPHUATHE SABISETCS
HEOKYIIaeMbIM, B HACTOSAIIEE BPEMsI IIPOEKT HE MOXKET OBITh PEKOMEHIOBAH K peaau3aliiu.

HpI/I peain3alu IMMPOCKTAa HC OIIPCACIICH TaK K€ UCTOYHHK HHBGCTHHHﬁ, YTO TaK K€
HC ITO3BOJIAACT JaHHOMY IIPOCKTY OBITH PCKOMCHAOBAHHBIM K pCaJIU3aluu.

OnHako, TpU yCJIOBHHM CHUXEHUS KiItoueBOW craBku lleHTpoOanka CHUBHMTCS U
Kod(h(UIIMEHT AUCKOHTHPOBAHUS, TNpUMEHseMblii B pacuerax. CnemoBarensHo, NPV
BBIPACTET, OTHOBPEMEHHO C 3TUM COKPATUTCS JUCKOHTHUPOBAHHBIA CPOK OKymnaemocTu. [Ipu
TaKMX YCJIOBUSAX MPOEKT MepeBoja ¢ OTKpbITOM cuctembl 'BC Ha 3aKpbITyI0 MOKET OBITH
PEKOMEHI0BAH K PEAIM3alliH.

HeoOxomuMo Tak ke OmNpeneauThcs ¢ MCTOYHUKOM HWHBECTHUIIMHA. B HacTosImii
MOMEHT pelieHHuN o (UHAHCUPOBAHUM TMPOEKTA MPUCOCTUHEHUM TETUIONOTPEOSIONINX
YCTAaHOBOK MOTpeOuTeNnel (MM MPUCOSTMHECHUH aOOHEHTCKUX BBOJIOB) K TEIIJIOBBIM CETSM,
00€CTICUNBAIOIINM TIEPEBOJT IOTpPEOUTENICH, IOAKIIOUCHHBIX K OTKPBITOW CHCTEME
TeIJIOCHAOXKEeHUST  (TOpSiIYer0  BOJOCHAOXKEHHS), Ha 3aKpBITYI0O CHCTEMY TOpSYEro
BOJIOCHAOKEHUSI HE TIPUHSITO.
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Tab6.. 6.1. Pacuer 3xoHOMHYecKkoro 3¢pdexra 1151 Hacesenus ot ycranoBku UTII ¢ 3akpbiTueM cxembl 'BC B 30ne aeiictBust ETO Ne 1

Benuuuna noka3arens

Ne
ITokaszarens

/1 - 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039 | 2040 | 2041 | 2042 | 2043 | 2044 | 2045 | 2046 | 2047 | 2048
CTtOouMOCTB

1 |ycramosku WTIL| 27 983,1 - - - - - - - - - - - - - - - - - - - - - - - - - -
ThIC. py0. 0623 HJIC
SKCHﬂyaTaI_[I/IOHHBI

2 f{aceﬂeﬂmmﬁf - 4207,2|4314,9|4412,9|4514,7 |4 620,7 |4 730,9 |4 8455 | 4 964,7 |5088,7 | 5217,6 | 5351,7|5491,2 |5636,2 |5787,0|5943,9 |4 241,5|4 411,1 |4587,6 |4 771,14 961,9 | 5 160,4 | 5 366,8 | 5 581,5 | 5 804,7 | 6 036,9 | 6 278,4
py0.:

2.1 |- remmo 3a 'BC - - - - - - - - - - - - - - - - - - - - - - - - - - -

2.2 ;Ia?TeKHTPO”epm" - 851,5 | 890,7 | 926,3 | 963,4 [1001,9|1042,0|1083,7|1127,0(1172,1|1219,0|1267,7|1318,4|1371,2|1426,0|1483,1|1542,4|1604,1|1668,2|17350|1804,4|1876,6|1951,6|2029,7|2110,9|2 195,32 283,1
- TCXHHUYCCKOC

2.3 |o6eyskuBanme - 1490,1|1558,6|1621,0|16858|1753,3|1823,4|1896,3|1972,2|2051,1|2133,1|2218,4|2307,2|2399,5|24954|25953|2699,1|2807,0|2919,3|3036,1|3157,5|3283,8|3415,2|3551,8(3693,9|3841,6|3995,3
WTIT

2.4, | aMopThianui - 1865,5|1865,5|1865,5|1 865518655 |1865,5|1865,5|1865,5|18655|18655|1865,5|1865,5|18655|18655|18655| - - - - - - - - - - -
000pyI0BaHUs
ITlnatexxu 3a I'BC 10 10 10 11 11

3 g%pe@nem, ThIC. - 44062|4608,8|4793,2|4984,9 5184353917 |5607,4| 58316 | 6.064,9| 6 307,5| 6559,8| 6 8222| 70951 |73789 7674079810 (8300286323 (89775(93367 97101 | (oo'e | sooe | 6206 | 3505 | 813.8

4 |[Dddexr, ThiC. pyo. | 36 654,93 |2 064,5 | 2 159,5 | 2 245,9 | 2 335,7 |2 429,1 | 2 526,3 | 2 627,42 732,5|2 841,82 955,4 | 3 073,6 | 3 196,6 | 3 324,4 | 3 457,4 | 3595,7 | 3 739,5 |3 889,1 |4 044,7 | 4 206,5 |4 374,7 | 4549,7 |4 731,7 |4 921,0 |5 117,8 | 5 322,5 |5 535,4
I[I/ICI(OHTI/IpOBaHH 2 l l l

5 11;1;6 adexr, Thic.| 2866947 | (o1 o | 14020 | 473,53 | 241 20 | 846:97 | 468,13 | 169,76 | 3271 | 2,20 | 0,03 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 - - - - - - - -

6 O0beM HHBECTHIHH, THIC. pYO. 27 983,1

7 CraBka IMUCKOHTUpPOBaHUs, %o 19%

8 NPV, 1rIC. pYO. 3 075,28

9 IRR, % 1,44%

10 Cpok OKyIaeMOCTH MIPOCTO, JIeT 9,00

11 Cpok OKyIaeMocTH )

ﬂHCKOHTHpOBaHHBIﬁ, JICT
12 PenrtabenpHoCcTh MHBECTHIUH, %0 -
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/ OueHka ueJjieBbIX MoKa3areseil 3(PPEeKTHBHOCTH MW KadecTBA
TEIUIOCHAOXKEHUA B OTKPBITOM CHCTEeMe TeIUI0CHAOKeHUu (ropssuero
BOJAOCHAOKEHH ) U 3AKPBITOI cUCTEeMe Topsi4ero BoA0CHAOKeHU s

Peanuzanus mpoekra mepeBoja Ha 3aKphITYIO cxemy npucoeauHenus no I'BC
IIPEAJIaraeTcs MOCPEACTBOM YCTAaHOBKH MOJOTPEBATENIEH IOPsiYei BOABI HEITOCPEACTBEHHO B
NPUCOEIMHEHHBIX 37aHuAX. JlaHHas cxema sBisercs HaubOonee 3(QeKTUBHOM, eciu
cpaBHMBaTh ¢ 3akpbiTueM cxembl mnocpeactBoM LTI wu  4-tpyOHOil cuctemsl
TEIUIOCHA0KEHHUS.

Jlo nepeBojia MOTpeOUTENEN ¢ KOTKPBITOMY» CUCTEMBI FOPSYEr0 BOJOCHAOKEHUS HA
3aKpBITYI0 B COOTBETCTBUU cO cTartbedl 25 - IIpom3BOACTBEHHBIM KOHTPOJIb KayecTBa
NUTHEBOM BOJIbI, KauecTBa ropsiueit Boasl GpenepanbHoro 3akoHa Ne416-®3 ot 07.12.2011 «O
BOJIOCHA0KEHUH M BOJOOTBEIEHUM» U B COOTBETCTBUU ¢ «lIpaBmiamMu ocCyIliecTBICHUS
IPOU3BO/ICTBEHHOTO0 KOHTPOJISI KauecTBa U 0€30MacCHOCTH NMUTHEBOM BOJIbI, TOpAYEH BOJBIY,
yrBepxacHHbIMU [locTanoBiennem [IpaBurensctBa PO or 06.01.2015 N 10 «O nmopsake
OCYILECTBJICHUS POU3BOICTBEHHOTO KOHTPOJISI KauecTBa U 0€30IaCHOCTH MUTHEBOU BOJIBI,
ropsiyeil BoJbl» B TEIUIOCHAOXKAIOMIMX OpraHU3alUsiX, NMPU HCIOJIb30BAHUU HCTOYHUKOB
TEIUIOBOM DJHEPruM M (WJIM) TEIUIOBBIX CETeH KOTOPBIX OCYIIECTBISETCS Topsuee
BOJIOCHA0KEHHUE 110 «OTKPBITOM» CXEeMe, OpraHU30BaH IPOU3BOJCTBEHHBIH KOHTPOJIb
KayecTBa ropsiueit BoJIbl, OTIIyCKaeMOi aOOHEHTaM.

[TporpammMa mpon3BOACTBEHHOTO KOHTPOJISI KAYECTBA MUTHEBOU BOJIbI, TOPSIYEH BOIbI
BKJIIOYAET B ceOsl:

® [IepevyeHb MoKa3aTelseH, 10 KOTOPhIM OCYIIECTBIISIETCS KOHTPOIb;

e yKazaHue MecT oTOopa mpod BOABI, B TOM YHCIE Ha TpaHUIIE
HKCIUTYaTallUOHHOM OTBETCTBEHHOCTH OpraHHU3alfii, OCYILECTBIISIOMINX
XOJIOZHOE BOJOCHA0XKEHNUE, ropsiuee BOJI0CHA0KeHNEe, 1 a0OHEHTOB;

e yKa3aHHE YacTOTHl 0TOOpa MPoO BOJBI.

Kontpons kadecTBa rOpsYeid  BOJABI  NPOM3BOAUTCS  AKKPEIUTOBAHHBIMU
nabopaTopusiMu.

KonTtponupyercs kauecTBO CETEBOM BOJAbI U BOJABI B PACHpPEACIUTEIBHON CETH
rOpSYETO BOJOCHAOKEHHUS.

[Tpukazom Munctpost Poccun ot 04.04.2014 N 162/mp "OO6 yTBep:kJIeHUU MEePEUHS
MoKasaTeneil HaJaeKHOCTH, KadecTBa, OHEPreTuyecko HPGEeKTUBHOCTH OOBEKTOB
HEHTPATM30BAHHBIX CUCTEM TOpsSYero BOJIOCHA0KEHHUS, XOJIOIHOTO BOJAOCHAOXKEHUS U (MIIH)
BOJIOOTBEACHMSI, MOPSIKA U TMPaBUJI ONpPEEICHHs IJIAHOBBIX 3HAYEHHH U (HaKTHUECKHX
3HAUEHUH TaKUX MOKa3aTeNei» YCTaHOBJICH MepeYeHb MOKa3aTeNeH.

K mokaszarenssMm  KkadecTtBa, DJHepreTmueckod A(PQPEKTUBHOCTH  OOBEKTOB
[EHTPATU30BAHHBIX CUCTEM TOPSIYETO BOJOCHAOKEHUSI OTHOCSTCS:

® JIOKa3aTCJIM Kau€CTBa BO/bI (B OTHOILICHUH UTHEBOM BOJIbI U FOpr‘Ieﬁ BOI[I)I);
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e moka3zaTenu 3¢ (HEeKTUBHOCTH HCIIOIH30BAHUS PECYPCOB, B TOM YHCIIE YPOBEHb
MOTEpb BOABI (TEIIOBOI SHEPTUH B COCTaBE TOPSIYEH BObI).

IToka3aTensamu KauecTBa FOpH‘IGfI BOJBI ABJIAKOTCA:

e JoJis1 TpoO TOpsYeH BOJABI B TEIUIOBOM CETH WIM B CETH TOPSYETO
BOJIOCHA0KCHHSI, HE COOTBETCTBYIOIIUX YCTAHOBJICHHBIM TPEOOBAHHSIM IIO
TeMmreparype, B oOmeM o0bemMe mpoO, OTOOpaHHBIX IO pe3yJIbTaTam
MPOM3BOJICTBEHHOTO  KOHTPOJII ~ KadecTBa  ropsdeil  Boael.  DakT
HECOOTBETCTBUS TEMIIEPATyPhl rOpsiYeii BOJIbI YCTAaHOBJICHHBIM TPEOOBAHUSM
OTpefieNiAeTCA Ha OCHOBAHUM COOOIICHHS OT OTpeOUTENeH.

e JoNis TpoO TOpsYeH BOJABI B TEIUIOBOM CETH WIM B CETH TOPSYETO
BOJIOCHA0KEHHUS, HE COOTBETCTBYIOIIUX YCTAaHOBJIEHHBIM TpeOoBaHUSIM (3a
HCKJIIOYCHUEM TEMIIepaTyphl), B 00IIeM oObeMe Mpod, OTOOpaHHBIX IO
pe3yybTaTaM MPOU3BOJICTBEHHOT'O KOHTPOJIS Ka4eCTBA TOPSIYCH BOIBI.

[TokazaTensmMu SHepreTUdeckoil 3¢(eKTUBHOCTH (B YacTH CHCTEMbI TOPSUETO
BOJIOCHA0KEHMUS) SIBIISFOTCSL:

® 01 TIOTEPh BOJBI B IICHTPAIM30BAHHBIX CHCTEMax BOJOCHAOXKCHHS IIPHU
TPAHCIIOPTHPOBKE B 00IIIEM 00hEME BOIbI, TIOJIAHHOM B BOJOIIPOBOIHYIO CETh
(B mpolIeHTaX);

e yIeNbHOE KOJMYECTBO TEIUIOBOW DHEPTUH, PACXOAyeMOe Ha TOJOTPEB
ropsiueit Bojwl (I'kan/ky06. m).

B TennocHabGkarommx opraHu3amnusax, 00ecIeunBaronuX ropssiee BOJOCHA0KEHHE
noTpeduTeNel, OCYIMECTBISETCS MPOU3BOJACTBCHHBI KOHTPOJIb KayeCTBA TOpSYEH BOJIBI,
nokasareseil sHepreTuueckoi 3pHEeKTUBHOCTH CUCTEMBI TOPSYETO BOIOCHAOKEHUSI.

KonTtposp  kauecTtBa ropsued  BOABI  IPOU3BOAUTCA  AKKPEAUTOBAHHBIMU
nabopaTtopusiMu. ITo MUKPOOHOIOTHIECKUM IoKa3aTessiM CIIELIMaIbHBIMU
HCCIIEI0BATEIBCKUMHU [IEHTPAMH.

B Tabmuie Ommuodka! UcTouHMK CCHIJIKH He HAMIeH. MPUBEACHBI TTOKA3aTENH K
adyecTBa W JHEpPreTHueckoi A((EKTHBHOCTH CHUCTEM TOPSUYEro BOJOCHAOKEHHS B 30HAX
JEUCTBHS €IMHBIX TerocHaOkarouux opranm3anuid. Jlanmasie 3a 2022-2023 rombl
MPUBEJICHBI IO pE3yJbTaTaM MPOU3BOJCTBEHHOTO KOHTPOJS KauecTBa TOpSYE BOJIBI,
naduble 3a 2024 - 2042 roasl — JIaHOBBIE 3HAYECHUS.
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Ta6a. 7.1.. Iloka3zaTean KayecTBa ropsiuero BoA0CHa0dkeHHus B 30He AeATeabHocTH ETO

IlTokazaTenn
kauectBa I BC

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032 | 2033 | 2034

2035

2036

2037

2038

2039

2040

2041

2042

ETO Ne 1 - UsTDII-3 (UBTDLI-2

B JICTHUI MIEPHUOJ)

Yucno JacoB
paboTHI B TOJ

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424

Yucno 4acoB
paboTel B TOm C
TEMIIEPaTypOH,
IIpEeBBIIIAIOIICH
65°C (HO He BbIIIE
75°C)

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424

Yucno 4acoB
paboTel B TOI C
TeMIIEpaTypou
HIke 45°C

KomnmuectBo mpob ¢
HEY/IOBJIETBOPHUTEI
BHBIMH
TIOKa3aTeIsIMU
«MYTHOCTb u
IIBETHOCTbH)

KonnuectBo xanob
Ha Ka4yecTBO
ropsiyero
BOJOCHAOKEHUS

OTHOCHUTEIIEHOE
KOJIMYECTBO Kaj00
Ha Ka4eCcTBO
ropsiaero
BOJIOCHAOKEHMS
(ompenensiercss Kak
KOJIMYECTBO KajJ00
K KOJTUYECTBY
00CITy)KHBaeMBIX
KUTEIEH)

ETO Ne 2 - Korensnast OOO «MBanoBckas

TCIJIOBAs 3JICKTPOCTAHLIUAY)

Yucno 4acoB
paboTHI B TOJ

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424
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ITokazarenn
kauectBa I BC

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032 | 2033 | 2034

2035

2036

2037

2038

2039

2040

2041

2042

Yucno 4acoB
paboTel B TOI C
TeMIepaTypoii,
IIPEBBIIIAIOIICH
65°C (HO He BbIIIE
75°C)

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424

Yucno 4acoB
paboTel B TOm C
TeMIieparypoun
HIke 45°C

KomnmuectBo mpod ¢
HEYIOBIETBOPHUTEI
BHBIMH
MIOKa3aTeIsIMU
«MYTHOCTb u
I[BETHOCTb)»

KonuuectBo xanob
Ha KauecTBO
ropsiuero
BOJIOCHA0KEHHUSI

OTHOCHUTEIILHOE
KOJIMYECTBO Kaj00
Ha Ka4eCcTBO
ropsiaero
BOJOCHAOXKEHUS
(ompenensercss Kak
KOJIMYECTBO KajJ00
K KOJIUYECTBY
00CITy)KNBaeMbIX
KUTENEH)

ETO Ne 3 - UsTOII-3 (UBTOII-2

B JICTHUH MIEPUONT)

Yucmo 4acoB
paboThl B roj

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424

Yucno 4acoB
paboTel B TOA C
TEMIIEpaTypoH,
MpeBbIIAONIEH

8448

8424

8424

8424

8424

8424

8424

8424

8424

8424

8424 | 8424 | 8424

8424

8424

8424

8424

8424

8424

8424

8424
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ITokazarenu
kauectBa I BC

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

65°C (HO He BbIIIE
75°C)

Yucno 4acoB
paboTel B rom ¢
TeMIIEpaTypou
Hike 45°C

Konuuectro npod ¢
HEYIOBJICTBOPHUTEI
BHBIMH
MOKa3aTesIMH
«MYTHOCTB u
I[BETHOCTD)

KonnuectBo xamob
Ha Ka4yecTBO
ropsiaero
BOJOCHAOKEHUS

OTHOCHUTEIILHOE
KOJIMYECTBO Kaji00
Ha Ka4yecTBO
ropsiyero
BOJIOCHAO0XKEHHUS
(ompenensercss Kak
KOJIMYECTBO KajJ00
K KOJIMYECTBY
00CITy)KHBaeMBIX
KHTEIeH)
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