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1. Onucanne aKTyaJIbHbIX H3MEHEHHUH B MPeIJI0KEHUX 10 MePeBOaY
OTKPBITHIX CUCTEM TEIJIOCHAOXKeHUsI (rOpsAYero BOA0CHAOKeHNs) B 3AKPbIThIE
CHCTEMBbI IrOpsivero BOJA0CHA0KeHUsI 32 IepHo/l, MpeIlecTBYIOIIHI aKTyaIn3auuu
cXeMbl TeNJIOCHAOKeHHs], B TOM YK CJIe C Y4eTOM BBeJE€HHBIX B IKCILIYyaTaAlMI0
nepeodoOpPy10BAHHBIX HEHTPAJbHBIX M HHAMBUAYAJIbHBIX TEIUIOBbIX MYHKTOB

[Mpu axtyanusanmum Cxembl TeruiocHaOxeHus Ha 2020 r. DpUHOUMNHATIBHBIX W3MEHEHUH B

MEPONPUATHIX 1O 3aKpbITHIO cxeMbl ' BC He mpou3sonuio.

2. Oﬁmee ONMMCAHHUE NCHTPAJIN30BAHHBIX CUCTEM IOpPAYIEro BOIIOCHaﬁ)KeHHﬂ r.
HepMn C NIOAKJIIOYCHUCM HOTpeﬁl/ITe.]Ieﬁ 1o OTKpLITOﬁ cxemMme

B mHacrosiiee Bpemsi MOAKIIOUYEHHUE CHUCTEM TOPSYEro BOJOCHAOXKEHHUS NOTpeOuTesneil Mo
OTPBITOM cXeMe UMeeTcsl B 30Hax TeruiocHaOxkeHus: uctouHnkoB BK Kucnorueie Jlaun u BK HoBbie
JIanel, npunagiexamux OO0 «IICK». Takxe oTpsiTyto cxemy nojkitouenus ' BC nuMeroT HeckonbKo
JnoMOB B 30He TeriocHabkenus or BK HMckpa HITO «Mckpa» (yin. Axkagemuka Beneneepa 79, 81, 83,
85). B cBs3u mpeamonaraeMbIM MEPEKIOYEHHEM IOTpeOuTeei )umoi 3actpoiiku or BK HMckpa Ha
npuHamiexanyro OO0 «I1ICK» BK Mononexunyto (nepexiatouenne obocHoBano B ['nase 5 «Macrep-

1an»), npodnemsl 3akpeitusa ['BC B r. [lepmu otHOCATCA Tosibko k OO0 «I1CK.

TemuioBas Harpy3Ka MoJyIeKaluX 3aKpbITHIO OTKPBIThIX cucteM I'BC HeBenuka:

3ona BK Kucnorasie naun 2,1 I'kan/y;
3ona BK Hosesle JIsab! 0,4 I'kan/y;
3ona BK Hckpa 0,3 I'kan/uq.
3. TexHNKO-IKOHOMHUYeCKOe 000CHOBAHME NPEAJI0KEHUH M0 THIIAM

MPUCOCAMHEHU I TEIIONOTPEOISIIOIIUX YCTAHOBOK NOTpeduTe e (Miu
NPUCOeTUHEHUd A00HEHTCKUX BBOJAOB) K TEILUIOBBIM CeTSIM, 00eCeYuBaloIuM
nepeBoj NoTpeduTesieil, MOAKIIYEHHBIX K OTKPBITOI CHCTeMe TeNJI0OCHA0KEeHUs
(ropsiuero BoJI0CHA0KeHHs ), HA 3AKPBITYI0 CHCTEMY IOPsYero BOJA0OCHA0KEeHUS

BosmoxHocTu «3akpeitus» cxembl ' BC y kaxporo morpedurens (B TOM YHUCIIE U B paMKax
OI[HOI\/JI CCpUH  KUJIBIX I[OMOB) Pasiinddbl W HE CYHMCCTBYCT CAMHOIO TCXHUUYCCKOIO pPCIICHUS,
IIO3BOJIAOIICTO YHI/I(i)I/II_II/IpOBaTB noaxoabl H C(i)OpMI/IpOBaTB THUIIOBBIC TCXHHUYCCKUC PCHICHUA 110

nepexony Ha 3akpbiTyro cxemy I'BC.

C nenbio co3nanus BapuaTMBHOCTH BbIOopa cxembl UTII u BbIOOpa KOMITIEKTYIOIIMX YacTei
HEO0OXOUMO PacCMOTPETh MpPEIBAPUTENILHO BapUaHThl peanu3auud U 3()(PEeKTUBHOCTH OT TOTO WIIU

HHOT'O IMTPOCKTHOT'O PCIICHU.
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3.1.Tunbl TemI000MEHHBIX AaNmapaToB M O0OCO0OEHHOCTH HX BbIOOpPa M
IKCIIyaTauun

Haubonee pacnpoctpanensl ucropudecku Ha tepputopun CCCP Obun  KOXKyXOTpyOHBIE
TEII000MEHHBIe anmapathl. JOCTaTOYHO TPOMO3JKHE, CBSI3aHHBIC «KalladaMu», U MMEIOIIHE BCEM
M3BECTHBIC HEAOCTATKH, OHM ObUIM B Kaxxaoil korenbHOW mium TOLI. IlosBuBmmecs B Havyane 1990-x
rojJioB Ha WX (OHE IUTACTMHYATHIE (TOrJa B OCHOBHOM, HWMIIOPTHBIC) TEIJIOOOMEHHUKH Ka3aluCh
PEBOJIIOLIMOHHBIM TEXHOJIOTHYECKUM TIpopbiBoM. [IpaBma, korma ObUT HAKOIJICH MEPBBIA OIMBIT
9KCIUTyaTaIliH, CTaJlO0 SICHO, YTO U OHU HE UACANBHBI, Y HUX €CTh PSJI CYIIECTBEHHBIX HEJOCTATKOB,
OCHOBHOM - YYBCTBUTEJIBHOCTh K Ka4eCTBY TeroHOocuTemss. OTI0XKEHHE OKCHUIOB Keje3a, KPeMHHS,
COJICH JKECTKOCTH M OPTaHUKH Ha TEIUIOOOMEHHBIX MOBEPXHOCTSAX IMPH HATPEBE BOJBI CO3JACT MacCy
TPYAHOCTEH AIKCIUTYaTAIllMOHHBIM CITY)KOaM - JIJIi BOCCTAHOBJICHHS TEINIOTEXHHYECKHUX IOKa3aTeyen
CTaHJAPTHOTO OOOPYAOBAHMS aIMapaTrbhl MPHUXOIUTCS OCTAHABIMBATH HA UYUCTKY, MPUYEM IEPHOT
MEX1y YUCTKAMH MO>KET COCTaBISATh HEMPOJOKUTEILHOE BPEMs, B CBSA3H C YeM MHOT/IA MPUXOTUTCS
umeTh a0 300% 3amaca MOBEPXHOCTH MOJOTpEBATeNieii, YTO PE3KO YBEIMYUBACT KalUTAIbHBIE H
9KCIUTyaTallMOHHBIC 3aTpartbl. Huke paccMOTPHM OCHOBHBIC THIBI TEIUIOOOMEHHBIX aIlllaparos,

MNpEaACTaBJICHHBIX Ha PBIHKC.

3.1.1. IlnacTuHYATHIE pa300OpHBIE TENIOOOMEHHbIE aNNaPaThI

K npenmyrecTBam miacCTUHYATHIX TEMII00OMEHHUKOB OOBIYHO OTHOCST:

1. Beicokuit  ko3dduumernt  Temsonepenaud B IUIACTMHYATBIX  TEIJIOOOMEHHHUKaX
00ycIaBIMBaET UX KOMIIAKTHOCTb;

2. Bo3MOXHOCTB TIOTHOM Pa30OpPKH IS OYUCTKH;

3. BO3MOXHOCTH yBETMYNTH/yMEHBIIUTh TOBEPXHOCTh TEIUIOOOMEHA, €CIH W3MEHWIACh
TEIUIOBasl Harpys3Ka.

TpeGoBanns K IJIACTHHYATHIM TEIVIOOOMEHHMKAM B CHCTEMAaX TeNJIOCHAOKEeHH

1. Ecnu xayecTBO XMMBOJOIIOATOTOBKHM CETEBOW BOJbI HEBBICOKOE, a BOJONPOBOAHAs BOJA
OUEHb HKECTKas, TO IJIaCTMHYaThle TEIJIOOOMEHHUKH JIOJKHBI OBITh 0053aTeNbHO pPa30OpHBIMHU.
XuMHUECcKasi MPOMBIBKA IOJIHOCTBIO HE OYMIIAET TEIII0O0OMEHHHUKH, TIOITOMY JOJDKHA CYIIECTBOBATh
BO3MOXHOCTb UX pa300pKH;

2. IlpemnmoytuTenbHO WMCIONB30BAaTh OJHOXOJIOBBIE TETNIOOOMEHHUKH. B 3TOoM cimydae Bce
COEITMHEHUS PacCIOJIOKEHbl Ha HEMOBMKHOW TUIMTE U MpHU pa30opke TeruiooOMEeHHUKa He Tpebyercs
JIEMOHTaX TPyOOIIPOBO/IOB;

3. IIpum 2-x crymenuaroil cxeme noaxitoueHus noporpesareneid ['BC Ha Kaxayro CTyNEeHb
JOJKEH  YCTaHABJIMBATbCA OTAEIbHBIM  TEIUIOOOMEHHUK. MOHOOIOKH, KOTOpbIE HEKOTOpbIE
MIPOU3BOJIUTENN MPEAJIaraloT B LEJAX yJEHIEBICHUs TEINIOOOMEHHUKOB, UMEIOT PsiJi CYLIECTBEHHBIX

HEOOCTATKOB:
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- B MOHOOJIOKE Ha OJHOW pame oObenuHeHbl 1-1 u 2-1 crynenu ['BC. DT1o 2-x x0m0BoOM
TEMI000MEHHUK, B KOTOPOM KaKJIbIi TETUIOHOCHUTENh ABMXKETCS CHaJdalla BHU3, 3aTeM BBepx. Takas U
-00pa3Hasi KOHCTPYKIIUS MPUBOJIUT K OBICTPOMY 3aCOPEHUIO HIKHETO KOJJICKTOpa MOHOOJIOKA;

- [pu pa3[elibHOM yCTaHOBKE TEIJIOOOMEHHHMKOB B Ciy4yae OTKIIFOUEHHUS OJHON CTYyNEHU
Oombryto yacth Harpy3ku ['BC Bo3MOkKHO o0ecnieuuTh Mpy MOMOIIU OCTaBIIeHcs B paboTe CTYIEHHU.
[Tpu ycTaHOBKE MOHOOJIOKA MOTPEOUTEINb TOJHOCTHIO JIUIITACTCS TOPSYCH BOABI B ClIydae €ro peMOHTA,

- B MOHOOJIOKE TPyOOTIPOBOIBI IPUCOSAUHSIOTCS M K HETIOJIBUKHOMN, ¥ K TTOJIBHYKHOM TLTUTAM.
[Ipu pazbopke MoHOOIOKa TpeOyeTcs NEMOHTaX TPYOONPOBOJOB, YTO YCIOXKHSAET PEMOHT U
YBEJIMYUBAET CPOKHU €T0 MPOBEACHHUS.

Cy1iecTByeT JIHIIb OHA MPUYHHA, KOTOPAsk TOMMYCKAeT YCTAHOBKY MOHOOJIOKA - 3TO OTCYTCTBHUE
MecTa JJisl pa3MelIeHus IBYX TeII00OMEHHHKOB. CienyeT 0co00 OTMETHTh, YTO pacueT MOHOOJIOKOB
Yaiie BCEro MpoBOAAT HEKBATM(UIIMPOBAHHO, YTO HA IPAKTUKE MPUBOJIUT K 3aHIKEHUIO TOBEPXHOCTH
U TIPEBBINICHUIO JONMYCTUMBIX MOTEph Hamopa. Pacuer MoHOOMOKa TpeOyeT CrerualbHbIX 3HAHUH B
00J1aCTH TEMJI0CHA0KEHUS U TeIIoNepe1ayuu.

4. IlnactuHbl B TEIJIOOOMEHHHMKAX [IOJDKHBI OBITh W3 KOPPO3HMOHHO-CTOMKOW CTaliu,
ycToiunBOi K Bo3zaedcTBuio xiyopa, AISI 316, ymioTHUTENbHbIE MPOKIAIKH - U3 TEPMOCTOMKOU
pesunbl EPDM (makcumanbHas pabouas temmneparypa - 150 °C). B 3ToM ciydae Cpok Ciy»KObl
TEIJI000MEHHHUKOB COCTaBiigeT HEe MeHee 30 JieT, a MPOKJIAIKKU MPUACTCS MEHSITh HE Yalle, YeM pa3 B
7-9 ner.

MHorue npou3BOAUTENH TEINIOOOMEHHUKOB B LIEISIX YICHICBICHUS MPOAYKIIMU HCTOIB3YIOT
IUIACTUHBI U3 MeHee KadecTBeHHOU ctamu AlS| 304, koTopbie BBIXOASAT U3 CTPOs 3a 5-7 NeT u3-3a
CKBO3HOHM Koppo3u, u npoknagku NBR, mas koropeix MmakcumanbHas padouast temneparypa - 110 °©
C. B aTOoM ciydae Cpok CIyXObl TEIJIOOOMEHHHKOB 3HAYUTEIHHO CHWKACTCS, YIUIOTHUTEIhHBIC
MPOKIAIKU MPHUAETCS MEHSTh Tropa3no yamie. Crienyer OTMETUTh, YTO Y MHOTUX MPOU3BOJIUTENEH
CTOUMOCTh YIUIOTHUTENBHBIX MPOKIAJOK COCTaBIseT OONBIIYI0 IO OT OOIIeil CTOMMOCTH
TEIIOOOMEHHHUKA;

5.  OG6BMHO MaKcHMaIbHOE pabodee TaBjeHHE B TEIIOBOM ITyHKTE COCTaBisAeT 12 kre/cM2, mpu
TIPOBEJICHUN TUPABIMYECKUX HCTBITaHUH - 16 Kkrc/cm?. VIMEHHO ¢ ydeToM NaHHBIX MapaMeTpoB
JOJKHBI TIOJOMpAThCS TEII00OMEeHHHUKH. Pabouee namieHue B ammapaTe OMpeeNseTcs B MEHbIIEH
CTETMEH! TOJIIMHONW U KOHCTPYKIIMEH TUTACTHH, a B OOJIBIIEH CTETICHW TOJIIUHOW MPYKUMHBIX TUTHT
pambl U CTSDKHBIMH O0JITaMU TeTuiooOMeHHHKa. Ha poccHiiCKOM pBIHKE TOSIBHIIMCH ITPOU3BOIUTEIIH,
KOTOpBIE C LEJbI0 YJCIHICBICHUs TEIIOOOMEHHUKOB JI€Nal0T OOJerueHHble paMbl. BrI3bIBaeT
OTIaceHue, YTO TaKOW TETNIOOOMEHHUK CMOXET HAJEKHO paboTaTh MPH yKa3aHHBIX BBIIIE JABICHUSX,
O0COOCHHO TIPH 3HAYUTEIIHHBIX U3MEHEHUSX TEMITePATypPhl U JIaBJICHHUS;

6. Kak mpaBmio, Ha TEIJIOBBIX NMYHKTaX MPHUHATA JBYXCTYIEHYATas CXeMa MPUCOCTUHCHUS

noporpesateneid [ BC n He3aBUCMMOE MPUCOSIMHEHUE CHCTEMBI OTOTUICHHS. Pacuer rracTMHYATHIX




OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

TEMI000MEHHUKOB JIOJKEH OBITh MPOBEAECH C YUYETOM CXEMbl MX MPUCOEAMHEHHUS, TEMIEPaTypHBIX
rpaduKOB M pacrojiaraéMbIX HaropoB. B pacuere nomkHa ObITh yuTeHa Takxke nupkyssinus ['BC;

7. EauHu4Has MOIIHOCTh TEIUIOBBIX ITYHKTOB JJisi pa3HbIX ropoaoB Poccum pasnuunHa u
Haxoautes B auanaszone ot 0,1 I'kan/a go 20 ['kan/4. st onTHMAaIbHOTO TOKPBITHSI TAKMX HArpy30K
OPEIPUATHS IPOU3BOIUTENH JOJKHBI UMETh IIMPOKHUM TUIIOpAa3MEPHBIN psijl TEIJI00OMEHHUKOB, HE
MeHee 10-12 pa3nuuHbIX 10 MJIOLIAAN IPOTOUYHOM YacTH U AUAMETPY IIPOXOIHBIX OTBEPCTHH IJIACTHH;

8. Crnenyer TakXe OTMETHTb, YTO 3apyOeKHBIE MOCTABIINKH TUIACTUHYATHIX TETIO0OMEHHUKOB
IOPUBBIKIIM K TOMY, YTO B €BpONEMCKUX CTpaHax BOAONpoBoaHas (ucxonHasi) Boma ansa ['BC
00s3aTeNbHO yMAr4aeTcs nepe]] MOCTYIUIeHHEeM B TeriooOMeHHUK. B Poccun jxecTKOCTh MCXOTHOU
BOJIbI OYEHb BBICOKA, IMO3TOMY INPH YCTAHOBKE IJIACTUHYATBHIX TEIUIOOOMEHHUKOB it cucteM ['BC
HEoOXOJUMO NIPUHHUMATh COOTBEeTCTByIolIME Mepbl. C  3TOM wLenbl0 Haxo  00s3aTENIbHO
aBromatuzupoBath cuctemy ['BC. XKenatenbHo npeaycMOTPETh YCTAaHOBKY JIJISl YMSTYEHHUS UCXOIHON
BOJIbI WM MIPUMEHSTH APYroe TEXHUUECKOE PEIIeHre: CTAOMIN3UPOBATh TEMIIEPATYPY TEIJIOHOCUTENS
Ha BXOJE B TEIUIOOOMEHHHUK Tropsyero BoJocHaOxeHus. M3BecTHO, 4To Hauboyiee MWHTEHCHBHOE
0o0pa3zoBaHue KapOOHATHBIX OTIOKEHHUM MPOUCXOIUT B auarasone temneparyp ot 60 mo 90 °C. s
cTabUIU3alMy TEeMIIEPaTypbl TEIUIOHOCUTEIS MOKHO YCTaHOBUTH HAcOC Ha MEPEeMbIYKE MEXKIY
MOJAIOIUM M OOpaTHBIM TpPYOONPOBOAAMH CO BCTPOCHHBIM YaCTOTHBIM IPeoOpa3oBaTEIIEM.
VYipaieHre 4acTOTHBIM IPeoOpa30BaTENIEM U, CIIEA0BATEIbHO, HACOCOM OCYILECTBIISIET AIEKTPOHHBIN
ABTOMATUYECKUN PETyJsATOp, KOHTPOJIMPYIOLIUN TeMIepaTypy TEIUIOHOCUTENS Ha BXOJE B
teruioooMenHuk I'BC. [lpumeHeHne Takoil cXeMbl TO3BOJIET MPOJIIUTH MEKPEMOHTHBINH LHKII

IMIPOMBIBKH TEIUIOOOMEHHHKOB B HECKOJIBKO pas.

3.1.2. TlnacTHHYATHIE NasiHbIE TENJI000MEHHbIE ANNMAPATHI

[TasHple TEMIOOOMEHHMKM IO MHOTMM XapaKTepUCTHKaM, B TOM YHCIE€ IO SHEp-
o3¢ HeKTUBHOCTH, IPEBOCXOIAT pa30OpHBIE.

VYKe MHOrMe pOCCHIICKME TEeIUIOCHA0XKAIoUIMe OpraHu3allud HUMEIOT OINbBIT SKCIUTyaTalluu
IUTACTUHYATBIX TeIIooOMeHHUKOB. Ha ceroaHsiiHuii neHb npu BeIOOpE MEXAY NasHbIMU U
pa300pHBIMH TEMJI00OMEHHUKaMH MOTPEOUTEINb Yallle 0TaeT npeanouTeHue pazoopubim. [louemy ato
npoucxoauT? OCHOBHBIX PUYMH JBE:

- pa3bopHbIe TEMIOOOMEHHUKH MOAAI0TCS MEXaHUYECKOH OUHCTKE;
- B ciyyae OIIMOKM B pacuerax WIM H3MEHEHHs NPUCOEIMHEHHOM Harpy3Ku KOJIUYECTBO
IUTACTUH MOJKHO JIETKO U3MEHUTDH Ha MECTE.

Mexay Tem o0e 3TU MPUYMHBI HE SBISIOTCS OOBEKTUBHBIM MPEMATCTBUEM IS UCIIOIb30BaHUS
HasHbIX TETNIO0OMEHHUKOB HA POCCUICKOM PBIHKE.

B Poccun (0coO€HHO B perrmoHax) MperuMyIIeCTBEHHO UCITOIb3YETCs] MEXaHMYECKUN CITOcCo0, KaK

Ooinee HemeBLIﬁ, MCXKY TEM B 3allaAHBIX CTpaHaX B OCHOBHOM HCIIOJIB3YCTCA XUMHUUYCCKas IPOMBIBKaA.
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[To muenuto r-Ha Beiikko XokkaHeHa, HaYaJlbHUKA OT/ENa TEIJIOCHA0XKEHUS SHEPreTHYeCKOU
KOMIIAaHUM TropoAa XeIbCUHKHU, «ECIM TEIJIOOOMEHHUK 3arpsA3HEH OTJIOKEHUSMHU, KOTOpbIE HE
YAQISAIOTCSA MPOMBIBKOM, KaK IPaBUJIO, MX HEBO3MOXKHO YAAJIUThb U C IIOMOIIbIO MEXaHHUYECKON
OUUCTKU».

Kakne HenmocTtaTkum ecTb y MeXaHMYecKoro meroga ouucTku? llpakTuka noxasaia, 4To
oOpa3oBaBiIMecss B TEIUIOOOMEHHHUKAX OTJIOXKEHHS MMEIOT OY€Hb BBICOKYIO aare3uto. Ilocie yuctku
yOupaeTcst TONBKO PBIXJIBIA OCAaOK C IUIACTHH, TOHKAs MOBEPXHOCTHAs IUICHKA, CIOCOOCTBYIOIIAs
MIOBTOPHOMY HAaKOIUICHUIO 3arpsA3HEHUMN, OCTAeTCs HETPOHYTOW. MexXy TeM IPOMBIBOYHBIM COCTAB,
Ha OCHOBE, Hampumep, opTodochopHOil KUCIOTHI C 100aBIEHUEM OPTraHUYECKHUX KUCIOT, O3BOJIAET
OBICTPO OYMCTUTH ITOBEPXHOCTHU ILIACTHUH, 3aMEIsAs IOBTOPHOE 00pa30BaHUE OTIIOKEHUM.

[Iponienypa MeXaHWYECKOH OYHMCTKHA pPa3OOpHBIX TEIIOOOMEHHHKOB TpPYIOEMKa, TpedyeT
MPUMEHEHUS PYYHOTO TpyJa KBATHM(PHUIIMPOBAHHBIX clienuaiucToB. [Ipu 3ToM Bcerna mpucyTCTBYET
PHUCK MOBPEIUTH IIACTUHBI M MPOKJIAAKH, 0COOEHHO KjeeBoro tuma. [IponsBoauTenn peKOMEHIYIOT
nocje KaxJa0u pa30opKu TErI00OMEHHHKA IMOJHOCTHIO 3aMEHSTh BECh KOMIUIEKT YIJIOTHEHUH. DTO
npeaynpexaeHue 000CHOBAaHHOE, TaK KaK MOBPEKICHHAs MPOKIIAZKa MOXKET BBI3BATh T€4Yb, OCOOCHHO
BO BpEMsI ITIMKOBBIX HArpy30K.

B nacTosmuit MOMEHT Bce Ooubllie OpraHu3alyii crainu oopamiath BHUMaHUE HAa BO3MOXKHOCTb
XUMHYECKOH MpOMBIBKM TeriooOMeHHUKOB. B Cankrt-lIlerepOypre kommanusa «®PuHpeinay
UCIIONIB3YET JUIl OTUX LeJIed WMIIOPTHBIA IPOMBIBOYHBIM arperar. B kauecTBe HNPOMBIBOYHOMN
XKHUJIKOCTH MpuMeHsercs: 10-mpoueHTHBIN pacTBOp cyiab(haMHUHOBOM KUCIOTHI. B mpencraButenscTBe
komrnanuu «CererepmM» COOCTBEHHBIM NPOMBIBOYHBI arperatr MperoCcTaBiIseTcss IOCTOSHHBIM
napTHEpaMm - MOKyMnareasiM TeriooOMeHHUKOB. [IpoMbIBOUHBIE MalIMHBI UMEIOTCA B MOCKBE; KpoMe
TOro, mnojgo0HOe 00OpyAOBaHWE U CHEUMalbHbIE XMMMKAThl IIOCTABIAIOTCS BO BCE TOpOJAa,
y4yacTBYIOLIME B IpoekTax MupoBoro ©0aHKa, CBSI3aHHBIX C YCTAHOBKOW TEIUIONYHKTOB C
TEMI000MEHHUKAMH.

TakuM 00pa3oM, BO3MOXKHOCTb MEXAaHHYECKOW OYMCTKHM II€PECTaeT BOCHPUHUMATHCA Kak
OeCIieHHOE MPEUMYIIECTBO Pa30OPHBIX TEIJI00OMEHHUKOB Mepe/] MasHbIMHU.

OO6pamasicb K0 BTOpOIl MpUYMHE, BIUAIOUICH Ha BBIOOp MOTpeOHTENel B MOib3y pa300pHBIX
TEMIO0OMEHHUKOB, CIEIYET OTMETUTh, YTO CAMOCTOSITEIbHBIN PEMOHT Pa300PHOro TEIIOOOMEHHUKA
BecbMa Joporo oboiinerca morpedburtento. lleHoBas moiMTHKa MPOU3BOAUTENEH MpelycMaTpUBAET
MPOJIaAXy KOMIUIEKTYIONIMX MO 1eHe, B 1,5-2 pa3a mpeBOCXOIAIIYI0 UX CEeOECTOMMOCTh B TOTOBOM
uzgenuu. CTOMMOCTb TOJIBKO KOMIUIEKTA MPOKJIIAIOK 7Sl pa300pHOro TemI000MEHHHMKA COCTABISIET He
MeHee yeM 1/5 croumocTu camoro TeroooMeHHuKa. [ToatoMmy nenecoobpasHee B Tex ciydasx, KOrjaa
3apaHee H3BECTHO O HEOOXOJMMOCTH YBEIMYEHHs MPUCOEAMHEHHOM Harpy3ku B OyAyliem, cpasy

BBIOMPATH TETNIOOOMEHHUK MAaKCHMAJIbHOM MPOEKTHON MOIIHOCTH.
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Kakue >xe mpenmyiecTBa €cTh y MasHbIX TEMJIOOOMEHHHUKOB 10 CPAaBHEHUIO C pa300pHBIMU?

TennmocHabxaromas KOMIaHus . XeJIbCHHKH HA3bIBAET TPH:

» TPOJOJDKHUTENBHBIN CPOK CiykObl (B cpemHem 20 JieT, MPH CPOKE CIIy:KObI pa30OpHBIX
TerI000MeHHUKOB MeHee 10 Jer);

»  BBICOKas HaJIG)KHOCTh, UCKITIOYAIOIIAsi BO3MOKHOCTh IIPOTEYCK MEX/TYy IJIaCTHHAMH,

» 0oiee BHICOKHI KOAPPHUIIUEHT TEIUIONCPEIAUH.

Ot cebs 1o6aBuM elrie ABe NPUUMHBI, MEHEE aKTyadbHbIe It OUHISAHINH, T1Ie TUIPABINYECKUE
PEKHUMBI B CETSAX JIOCTATOYHO CTAOWIIbHBI, a TeMmIepaTypa BOJbl B MOJAIOLIEM TPYyOONpPOBOAE HE
npesocxoaut 115 °C. Dto:

*  YCTOWYMBOCTb K JUIMTEIbHBIM BBICOKOTEMIIEpATYpPHBIM Harpy3kam (Ipu TeMIIEpaType B
nonatomeM Tpybomposoe Beime 120 °C cpok ciry:kObI POKIAA0K B Pa30OpPHOM TEIUIOOOMEHHUKE
CYIIIECTBEHHO COKPAIAETCs);

*  BBICOKas MEXaHMYECKas MPOYHOCTh, MO3BOJSIONIAS BBIAEPKATh THIPABIUYECKUE YIaphl,
BBIBOSIIIIUE U3 CTPOS pa300OPHBIE TEIUIOOOMEHHUKH.

Ha ocHoBe mepBbpIx Tpex MNpu4rH B XEJIbCHHKA CO BTOPOM MOJOBUHBI 80-X TOJOB HE
paspeiiaeTcsi yCTaHOBKa pa300pHBIX IJIACTHUHYATHIX TEIJIOOOMEHHUKOB, 32 UCKIIOYEHHEM OCOOBIX
ciy4yaeB. B HOpMaTHUBHBIX MarepHualiaX, KacarolIMXCS YCTaHOBKM HOBBIX TEIJIOOOMEHHUKOB B
TEIUIONYHKTaX  MOTpeOuTeNel,  3ampeuiaercss  UCHOJIb30BaHUME  YIUIOTHEHMH  Ha  OCHOBE
PE3MHOKOMIIO3UTHBIX MAaTepHalioB, OMNATh K€ B OCOOBIX ciy4asX. B OTHOIIEHHWH 3IacTHBIX
VIUIOTHUTENBHBIX MaTEpUajoB YCTaHABIHMBAETCS TpPeOOBaHUE MPOJOIKUTEIHHOTO TapaHTHITHOTO
cpoka (upMbl-usroroButens (Hampumep, 10 jer). AHAJIOTMYHOTO MHEHHUS TMPUACPKHUBAIOTCS U B
JIpyrou Beayuie B 00J1acTH KOMMYHAJIbHON SHEPreTUKH cTpaHe - [lIBenun.

OpnHako HE TOJBKO 3TH MPHUUYMHBI JOJKHBI ONpPENENsATh BHIOOP B MOJIb3Y OJHOTO WM JAPYroro
TUTIA TeTIO0OMEHHHKA. B HacTOSIMINIT MOMEHT Ha POCCUIICKOM PHIHKE OCHOBHBIM KPUTEPHUEM OCTAETCS
CTOMMOCTh 00OPY/I0BaHUS U €r0 MOHTAaXka.

C TOYKM 3peHusl CTOMMOCTH, pacyera MOKa3aju: YeM MEHbIlE TEIIOOOMEHHUK, TEM BBITOJHEE
BbIOMpATh MasiHbIN.

OpHako Hacrosiliee HccieloBaHUEe He OyAeT TIOJIHBIM, €CIM He YyKas3aTb, 4TO 00JacTh
MPUMEHEHHUS TAasHbIX TEIUIO0OMEHHUKOB MMEET ONpesielieHHbIe OTpaHUYeHUs. TakuM OrpaHUYEeHHUEM
ABJIIETCS BEPXHUU Tpeles] MOIIHOCTH, KOTOpbIM, IO MHEHHIO CHELHaUCTOB, HE JOJKEH
npeBocxoauTh 5 MBT, X0TsI HEKOTOpHIE MPOW3BOIWTEIN HA3BIBAIOT M OOJBINNE 3HAYCHHS. Takum
00pa3oM, CTAaHOBHUTCS MOHIATHBIM IIUPOKOE PaclpoCTpaHEHHE MasHbIX TEIIO0OMEHHUKOB B CeBepHOI
EBpore, rie ucnonb3yercs nByxtpyoHas cucrema ¢ UTII cpaBHUTENTHHO Majol MOIITHOCTH B KaXKJI0M

JOME.
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3.1.3. IlnacTuHYATHIA MOHOOJIOK: MJIIOCHI 1 MUHYCBHI

JIByxcTyrneH4aTasi CMeIllaHHasi CUCTeMa ropsYero BOJIOCHAOXKEHHUSI MOXKET ObITh pealn3oBaHa
Ha TAKOM THUIIE TUIACTUHYATHIX TEINIOOOMEHHUKOB KaKk MOHOOJIOK.

MoHO6IOK - crneuuagbHbId TUIN IUIACTUHYATOrO TEIUIOOOMEHHHMKA MM JABYXCTYINEHYaTON
cuctembl ' BC, B KoTOpOM 00€ CTyIEeHH pa3MenIeHbl B OJJHOM KOPITyCe, TAKOW TEIJIOOOMECHHUK UMEET
IECTh MaTPyOKOB (CM. pUCYHOK 1).

[upory mnpuMeHEeHUS MOHOOJOKa OOyCHOBWIM  cienyromue (akTopsl:  OOJbIIas
KOMITAKTHOCTb, IO CPAaBHEHHUIO C JABYMS OTACIBHBIMH TEIJIOOOMEHHHKAMH, W, COOTBETCTBEHHO,
MEHbBIIAsl CTOMMOCTh. OTH K€ (aKTOPHI SBISIOTCS OCHOBHBIMH M, TOXKalyi, €IMHCTBECHHBIMH
irocamMu MoHoO10Ka. [Tonpodyem onpeneauTbesi ¢ MUHYCaMU.

«IIpocToTa» MoHTaxka. KaxkeTcss eCTECTBEHHBIM TO, YTO CMOHTHUPOBATh MaJeHbKUN ammapar
ropasao mpomie, 4eMm JBa Takux ke. Ho B pe3ynpTaTe MOHTa)ka MOHOOJIOKAa - CMOHTHPOBAaHHBIN
MOHOOJIOK BBITTISIIUT KakK YelOBEK-TAayK, OMYTaHHBIA TUPJSHIAMHU TpPyOOIPOBOJOB apMaTyphl U
U3MEPUTENIbHBIX MPUOOPOB, €CITU OHU MPHUCYTCTBYIOT, KOHEYHO. Cpa3y e TepseTcs Takas Ba)KHas
Belllb, KaK y100cTBO 00CIykuBaHus. Eciu B 0OBIYHOM MJIACTMHYATOM TEIUIOOOMEHHUKE BCE MaTPyOKU
pacnionoxeHsl Ha HenoABWkHON mmte (H1-H4) u mns ero obcnykuBaHus M peMOHTa Tpedyercs
BCEro JIMIIhb OTKJIIOYCHHE TEIJIOOOMCHHMKA W COpOC JaBJCHHs, TO JJs pa30OpKH MOHOOJIOKa
noTpeOyeTcsl OTCOCNUHEHUE MaTPpyOKOB OT MOABMXKHOM 3amHel TumThl. [lanee, eciau TpyOOIpPOBOIbI
3a/HeN TUIMTHI NEPEKPHIBAIOT JOCTYNl K MOHOOJIOYHOMY TEMJIOOOMEHHMKY, TO 3TO TaKXKE YCIOXKHSET
Joctyn K Hemy. To ecTh JUIsi HopMalbHOM 3KCILTyaTallid MOHOOJIOKA CIIEyeT, BO-TIEPBBIX, CIENIaTh
IrPaMOTHBIN MPOEKT MPHUBSA3KU €ro K CYIIECTBYIOIIUM TPyOONpOBOJaM TEIJIOHOCUTENS, XOJIOAHON U
ropsiueil BoJpl € LEIbI0 00ecneueHnss HOPMAJIbHOTO JI0CTyIa i 00ciyKuBaHUsI U peMoHTa. U, Bo-
BTOPBIX, CIEAYET MPEIyCMOTPETh CIEIMATBHBIN BapUaHT KpeIIeHUsI TpyOOIPOBOAOB K 3aHEH TLITUTE
(uepe3 kakue-1MOO ChEMHBIE 3JIEMEHTHI) AJIS TOr0, YTOOBl 00€CNeUnTh MOABMKHOCTD 3aJHEH IIUTHI
0e3 mepeABIKEHHs TemIooOMeHHMKa ¢ MecTa. [loaToMy 3ayacTyr0o CMOHTHPOBAaHHBI MOHOOJIOK
3aHMMaeT 00beM HEe MEHBIIUH, YeM JIBa OTAETbHBIX TEINIOOOMEHHHKA.

Bonpocsl HagexHocTH. EcTecTBEHHO, JBa OTAEIBHBIX ammapara HaAECKHEE OIHOTIO,
BBITIOJIHSIOLIETO TaKylo ke (QyHkimio. [Ipu BbIXOA€ M3 CTPOSI OJHOTO U3 TEMIO00OMEHHHKOB MOXHO
paboTaTh ¢ yacTU4YHOM Harpy3koi cucteMbl ['BC, moka peMOHTUpPYETCs UM 00CITy>KUBAETCSI BTOPOU.
MoHOOIOK K€ TIPH BBIXOJIE M3 CTPOS JaK€ OJHOW M3 CTYMEHEW JOJIKEH OBITh BBIBEJACH M3 PabOTHI
BECh, T.K. KOPIIYC OJIUH Ha 00€ CTYIEeHH.

DOYHKIHOHAJIBHOCTD, 3¢ dekTHBHOCTL. B nogdope MOHOOIOUYHOTO TEMIO0OOMEHHUKA TOXKe

€CTh CBOM HIOAHCHI. 3aqaCTy}o TPYAHO MKW HNPAKTHYECKHW HCEBO3MOXHO CO31aTb MOHO6J’IO'—IHYIO
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KOMIIOHOBKY JIByXCTyleH4aTo cmemanHoii cxembl ['BC, mo »¢¢eKkTUBHOCTH paBHYIO JBYM
OTJENBHBIM TEIJI00OMEHHUKAM. JTO OOYCIOBJIEHO TEM, YTO HCIOJb3YEMbI THI IUIACTUHBI B
MOHOOJIOKe 1751 00eux crymeHed oauH. M B mpenenax Termio(pu3MuecKuX CBOWCTB ATOrO THIA HaM
NPUXOIHUTCS PelaTh 3a1a4y 0 KOMIIOHOBKE MAaKeTOB JIJIsl 00CHX CTYIEHEH, B TO BpeMs, KaK mepBast 1
BTOpasi CTYNEHH MOTYT pa3IU4aThCs, KaK MHHHUMYM, IO pacxojaM, OCOOEHHO IO CTOpPOHE
TeruioHocutess. Hampumep, TpeOoBaHMsS JUis NEPBOM CTYNEHH - 3TO CHOCOOHOCTH TMPOIYCTUTh
CYMMAapHBIA pacxo]l TEIJOHOCUTENS CUCTEMbI OTOIUIEHUS U TEIUIOHOCUTENS BTOPOM CTYINEHHU NpHU
o0ecrieyeHUH HEeOOJIbIINX THAPABIMYECKUX COIPOTUBICHUN U cpeiHeM TeruiockeMe. TpeboBaHus ke
JUI BTOPOM CTYIEHH - 3TO OTHOCHUTENBHO HEOOJBIINE PACXO/bl 10 CTOPOHE TEIUIOHOCUTENS U BOAbI
I'BC, Gonee BbICOKHE AOMYCTHMbIE TI'MIPABINYECKHE COIMNPOTHBIEHUS M CYLUIECTBEHHO OOJbIIMIA
TerockeM. To ecTb, eciiu Obl 3TO ObUIN JBa OTJECJIBHBIX TEIIIOOOMEHHUKA, TO TEIMJI000MEHHUK NEepPBOM
CTYHNEHHM JOJDKEH OBITh C OOJIBIIMM JUaMETpOM MaTpyOKOB M C «KOPOTKOM» IUIaCTMHOH, a
TEII0O0OMEHHUK BTOPO CTYMEHU C MEHBIIUM AUAMETPOM MaTpyOka u 0oJiee «IIMHHON MIIACTUHOM.

PaccmoTpuMm BapwaHT 3amaHus Ui moxOopa  O0OpYAOBaHUS Ui JIBYXCTYNEHUYATON
cMemaHHoi cxembl. Mcxonnele naHHble TakoBbl: Harpy3ka cuctemsl ['BC 0,4 I'kan/d, Harpes
xonoaHo# Bozsl ¢ 5 'C 1o 60 "C, narpyska cucteMsl otomenus 1,2 T'kan/d, TeMnepaTypHbIii rpaguk
150/70.

PazbuBast Harpy3ky mo crymnensm, B cootBeTctBuu ¢ CIT 41-101-95, mist 3a1aHHBIX YCITIOBUI

MOJTy4aeM UCXOJHbBIC JaHHBIC JUIs TI0A00pa TEIII000MEHHHUKOB CTyIeHel (cM. Tabnuiry 1).
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At

o

e

s 3
o 20

Puc. MoxoGnok ans agyxctynenyaroit cucremst MBC.
Pacnonoxenue naTpy6Kos:
H1 - Bxog oOGpartHOro TennoHOCUTENIA M3 CUCTEME! OTON1e-
Hug, H2 - Bxog umpkynaumnorHoit sogel NBC,
H3 - Bexxon Harpetoi sogel NBC, H4 — Bxog ropsvero renno-
HoCuTENR U3 Tennocety, F3 — Bxog xonoaHov 8ogonposoaHOM
soakl, F4 — Beixon oGuyero o6parHoro TennoHoCHTENS
B Tennocers.

Pucynok 1 - Mono0J10k a5 aByxcrynenuaroi cucremsl 'BC

@®aktuyeckn BennmunHa NTU xapakTtepu3yeT TOT TEIUIOBOM peXuM, Ha KOTOPOM Oyner
pabotath TemnmooOMeHHHK. Yem Oombmie NTU, Tem Oomnblie A0KHA OBITH TEIUIOBAS <«JTHHA
MTACTHUHBI TeTJIO0OMEHHHUKA.

B namem ciyyae BUIHO, YTO TEMJIOOOMEHHHMK BTOPOU CTYIMEHHU JTOJKEH O0JanaTh OOJBIIEH,
noutu Ha 50%, cOCOOHOCTBIO K TEMJIOChEMY (TEIUIOBOM <«ITMHOWY»), YeM TEIJIO0OMEHHUK MepBOU
cryneau. Kpome Toro, pacxojsl 1Mo TperoIie CTOpOHE 00EUX CTyNeHeW OTIMYAIOTCS TMOYTH B TPHU
paza. OTo O3HAyaeT, YTO €CIH AJISl TeIUI00OMEHHUKA BTOPOM CTYIMEHHU AocTaTouHbl natpyoku Jy32, To
JUISI TETJI00OMEHHHUKA MEePBOM CTYNEHU NaTpyOKH TOJKHBI ObITh OoJbine, He MeHee J[yS0.

IMaker naactun. Kak yxe oTMedanoch BBIIIIE, MOHOOJIOK - 3TO, MO CYyTH, JBa TEM-
J00OMEHHMKA, pa3MEIIEHHBIX B OJHOW pame. A 3HAYUT, M JBa NaKeTa IJACTHH, Pa3MELIEHHBIX B
OJIHOI pame, pa3JeIeHHbIX Pa3BOPOTHON IUIACTUHOM, MMEIOIEH /1Ba (BEPXHUX WIIM HUKHUX) TIYXUX
otBepcTus opta. OOBIYHO OJMKE K HETIOABM)KHOM TUIUTE HAXOAMUTCS MMaKeT BTOPOM CTYIIEHH, a 3a Hel
nakeT nepBoii crynenu. Ho u3-3a pa3Hbix pyHKINN, BEITOTHAEMBIX THMH MMaKeTaMu (CM. BBIIIE), OHU

HMCIOT PA3HYIO KOMIIOHOBKY U KOJIMYCCTBO IIJIACTHH. M Tak kak BC€ A3TH MaKeThl HAXOIATCSI B OJJHOM

12



OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

KOpITyce, €CTh BEPOATHOCTh TOTO, YTO B MpoIlecce OOCIyKMBaHUS MPOU30UIET OIMOKa Mpu cOOpKe
BCEro IaKeTa IUIaCTUH MOHOOJ0Ka. To ecTh, ecnu mocie pa30opKu MOHOOJIOKA MaKeThl MOMEHAThH
MECTaMM WJIM HEIPaBWJIbHO UX CKOMIIOHOBAaTh (HAllpUMeEp, IUIACTUHBI IEPBOM CTYNEHU C Majoi
TETUIOBON «JUIMHOM» YCTaHOBHTH JUIS BTOPOM CTYIIEHHW W HA00OpOT), TO, BHOBb cOOpaB ammapar, He

OyIyT MOJy4eHBI XapaKTEPUCTUKHU, KOTOPBIE OBUTH 3aJI0KCHBI B HETO U3HAYAIBHO.

Taoauua 1 - Jlanuble 17151 oA00pa TeNnJI000MEeHHHKOB

I'peromasn
1 crynenn Eaununsl usmepeHust cropona HarpeBaemasi cropona
Pacxon M3/a 21,4 7.3
Temmneparypa Ha BXoze °C 42,2 5
Temmneparypa Ha BEIX0Je °C 31,0 38
Bemmauaa NTU* 1.9
I'peromasn
II crynens Enununsl usmepeHust cropona HarpeBaemasi cropona
Pacxon M3/4 6.4 7.3
Temneparypa Ha BXoze °C 70 38
Temneparypa Ha BEIX0Je °C 45 60
Bemmauaa NTU* 2.8

*NTU - uucno egunun nepenoca terotsl. (Termorexuuka B.H. Jlykanun, M.I'. [llatpoB u np.,
Bericmas mkoma, Mocksa. 1999 1.)

C nByMs OTAEIBHBIMH amlaparaMu CUTyauus mnpouie. B 3Tom ciyuyae, naxe HeNpaBUIBHO
coOpaB Bech IaKeT, HE MOJYYUTCS MOJYYMM TaKOro (aTaJbHOIO CHMIKEHMs TEIJIOBOIH MOIIHOCTH,
pPacxoJI0B U U3MEHEHUS TUAPABINYECKOIO CONIPOTUBIIEHHS, KaK B CIIy4ae C MOHOOJIOKOM.

B urore:

IlonBonss wWTOrM, CBEelEeM BCE IUIFOCBI M MHHYCHl IJJACTUHYATOrO TEIMIOOOMEHHUKA C
MOHOOJIOYHON KOMITOHOBKOM:

ILmocer:

» MeHnbIas Ha4aIbHasi CTOUMOCTb.

» OT1enpHO MOHOOJIOK KOMITAaKTHEE JIBYX TETUIOOOMEHHHUKOB.

Munycsr:

» Bornee croxHBI MOHTaX W HEYZIOOCTBO B OONY)KUBAaHHH W3-33 MATPYyOKOB HA MPHIKUMHOMN
TUTUTE.

» MeHbIas HaJIeKHOCTb.

» Menee s dexTuBHas padorTa.

» TpebGoBaTenbHOCTh PU COOPKE MaKeTa IJIACTHH.
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3.1.4. Omnpenenenune 3amaca TeNJI000MEeHHONH TOBEPXHOCTH M TMPOAOIKHTEIHHOCTH

MEKIIPOMBIBOYHOI'0 ITEpUOoda IJIACTHHYATOI0 BoAOHarpesaTe/ist AJasl I'BC

ObecneunBasi B HECKOJIBKO pa3 Oosiee BHICOKMH HadalbHBIA KOG (GUIMEHT TeIuIonepeiadu 1o
CPaBHEHMIO C TpyO4aThbIMM, MJACTUHYAThIE BOJOHArpeBaTelIM, OJAHAKO I'Opa3/lo «UyBCTBUTEIIbHEE» K
BIMSIHUIO OTJIOKEHUH HAKHUIM, TEPMHUYECKOE COINPOTUBIIEHHUE KOTOpPOH Oosiee pe3KO yMEHbIIAET
Terionepenaqy.

IIpr BBICOKOM coOlepKaHMM HAKUIIEOOpa3yIoUMX CcOJIed W IMPOJYKTOB KOPpPO3MHM B BOJE,
XapakTepHOM JJisi OoJbITMHCTBA pernoHoB PD, pacuerHbiii pexkum padotsl [IBH OvicTpo Hapymmaercs,
yMEHbIIeHHEe Kod(duumeHTa Teruionepeaady KOMIICHCHPYETCSl TOBBIINICHHEM TEMIIepaTyphl
IPEIOLLEro TEIJIOHOCUTENST WU ero pacxoga. Ha mpakTtuke 3TO HE BCerja BO3MOXKHO, MO3TOMY B
[10JIaBJISIOLIEM OOJIBIIMHCTBE CllydyaeB HE00X01MMa IIPOMBIBKA.

Jlsie KOMITeHCAllMM MOCTENIEHHOTO YMEHBIICHUsT Kod(QHIreHTa Teronepeaayn Heo0XoauM
3amac MoBEpXHOCTH Teriooomena AF.

OrteuecTBeHHas npakTrka 3aka3oB [IBH no onpocHbIM n1cTaM 3auMCTBOBaHa U3 3apyOeKHOM
6e3 ydera COOCTBEHHOrO OIbITa T.€. 3amac TEINIOOOMEHHOW IMOBEPXHOCTH WIM OTCYTCTBYET WM
cocrapmsieT 2-10% ot pacueTHOM YHUCTON oBepxXHOCTH Fo.

M3 omblTa 3KCILTyaTallud CKOPOCTHBIX BOJOHArpeBaTesield U3BECTHO, YTO BCIECACTBUE HU3KOTO
KayecTBa IMPOTHBOHAKUIIHON 00pabOTKM BOAONPOBOJHOM BOJBI KO3(UIMEHT Teruionepenadu
yMeHbIIaeTcs: 1octaToyHo ObicTpo. IIpu cpennem kauectBe Boxabl B LTIl r. Mocksbl 3a 4 Mmecsna
JKCIUTyaTaluu OH yMeHblwica Ha 45-50%. M3 storo catayer, 4ro mpu HEM3MEHHBIX HAa4YaJbHBIX
TeMIEepaTypax TEIJIOHOCUTENeH Tpedyemas TemIepaTypa HarpeBa BOJABI MOXET ObITh oOecredeHa
mumb npu 100% - HOM 3amace IO CpPaBHEHHWIO C pPAacueTHOM BEIMYMHOM TEMIOOOMEHHOU
TIOBEPXHOCTH.

Henocratounas BenuumHa 3amaca AF 00ycClIOBUT KOPOTKHMH MEXIPOMBIBOUHBIN MEpUOA U
HEOOXOJUMOCTh 4YacTONM TIPOMBIBKM BOJIOHArpeBaTelis; 3aBbllIeHHas BeauunHa AF  yMeHbIINT
KOJIMYECTBO IPOMBIBOK, HO OJJHOBPEMEHHO BO3PACTYT MEpBOHAaUYaIbHbIe 3aTpaThl Ha [IBH.

N3BeCTHO, YTO CTOMMOCTH IUIACTHHYATBIX BOJOHArpeBaTeNIed COCTaBISET OCHOBHYIO JOJIO
3aTpar Ha 000pyIOBaHME TEMJIOBOTO IYHKTA, B TO K€ BPeMs U 3aTpaThl HA XUMHUYECKYIO IIPOMBIBKY,
KaK ITOKa3bIBAET OMNBIT, TOKE 3HAUYUTEIbHBL. [l0ATOMYy SKOHOMHMYECKH OIPaBAAHO ONPEIEIICHUE
MOBEPXHOCTH TEMJIoOOMeHa ¢ y4yeToM (aKTHUYECKOM MHTEHCUBHOCTH HAaKUIeoOpa3oBaHUS U

HEOOXO/IMMOCTH €€ PETrYJISIPHON POMBIBKH.

! Kymnenos H.W., Morosunkuii C.B, Onpenenenne 3anaca TerIOOOMEHHON MOBEPXHOCTH W TPOJIOJKUTENBHOCTH
MEKIPOMBIBOYHOTO Tepuoja IuracTuHyaroro BojpoHarpesatens it I'BC, XKypnan "HoBoctn temnocHaGxkenuns” Ne 4,
2007 r.
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OcHOBa METOIMKH TAKOTO OINPENEICHUs 3aKI0YaeTcsl B 00ECIIEYeHNH MHHHUMYMa TOJIOBBIX
3aTpaT Ha aMOPTHU3aLMIO 3araca MOBEPXHOCTH TeriooOMeHa AF U 3aTpar Ha peryisipHyr0 NPOMBIBKY
BOJIOHAIPEBATEIS; ITO YCIOBUE BBIIIOIHACTCS PAaBEHCTBOM 3aTpar.

HHTeHCMBHOCTh HAKHIIEOOpa30BaHUS ONpEIENsSeTCS KadecTBOM BOJBI, TEMIIEPAaTYpPHBIM U
THJIPABINYECKUM pexkuMamu padbotst [IBH.

C [OBBILIEHWEM  YAEIBHOM CTOMMOCTH IPOMBIBKM  TEINIOOOMEHHOW MOBEPXHOCTH
SKOHOMHYECKH IEJIeCOO00Pa3HbI MEXIPOMBIBOYHBIA Tepuoj Oyaer yBenmuuuBathes. C  npyroi
CTOPOHBI, NIPU BBICOKOH CTOMMOCTHU TEMJIO00OMEHHMKA, YTO UMEET MECTO MPU YMEHbIICHUH IUIOIIAAN
€IMHUYHOM IUIACTHHBI, BEJIMYMHA HSKOHOMHYECKH LI€JIeCOO0pa3HOro 3amaca TEIUIOOOMEHHOM
HOBEPXHOCTH yMeHblIaercss. OTcroja ciefyeT, B 4aCTHOCTH, YTO JUIsl oOecredeHus TpeOyeMoro
TEMIIEPaTypHOTrO pEeXUMa TOpSAYEro BOJAOCHAOKEHHUS JaXe MNP  YMEPEHHOM >KeCTKOCTH
BOJIONIPOBOAHON BOJIBI M €KEMECAYHOM MTPOMBIBKE 3amac TeII000MEHHOM TOBEPXHOCTH JOJKEH ObITh
He MeHee 60% 1o CpaBHEHUIO C €€ BEIMYUHOM TPpU OE3HAKUITHOM peKUMeE padOThI.

3aMeTUM, YTO CONYTCTBYIOIIEE OOpa30BaHMI0 HAKUIM BO3pAaCTaHHE TI'MJIPABIMYECKOIO
COIIPOTUBIICHUS IIBH npu SKOHOMUYECKHU 1enecoo0pa3HbIX MPOAOJDKUATEIIBHOCTSX
MEXIIPOMBIBOYHOIO IIEPHOJA HECYIIECTBEHHO, IIOCKOJIBKY B CpEIHEM IPOXOJHOE CEYCHHUE

MEKIUTACTUHYATHIX KaHATOB yMeHbIaeTcs Ha 4-8%.

3.1.5. KoxyxoTpyOHble nmoaorpeBaTeu

3.1.5.1. HITIO IKTH pa3paéoTaHbl MajioraGapuTHbie pa30opHbIe MOAOTPeBaTeId THIA

IIBMP no TY 4933-007-05762252-98

WX OCHOBHBIMU KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU SIBJISIIOTCS: TPYOHAsl CUCTEMA JUIMHON 2 M,
JIBYXXO0J10Basi IO HarpeBaeMoi Bojie, KOTOpast MOXeT OBbITh BBIHYTA U3 KOpIyca 06e3 cheMa ero ¢ omop
U OTCOEAMHEHUS MaTpyOKOB rperorield Bojibl. {1 O4MCTKY BHYTpEHHEH MOBEPXHOCTH TPYO, 3arIyIlKU
¥ TOABAJILI[OBKH UX KOHIIOB, 3aMEHBI OBPEXIEHHBIX TPYO BBIEMKH TPYOHOMH CHCTEMBI HE TpeOyeTcsl.

Beimonnenue Manoil  BOJISHOW  KaMepbl TOABIKHOW — oOecreyrMBaeT  KOMIICHCAIHIO
TEMIEPATYPHBIX pacliupeHuil TpyOHOU cuctembl. [locnenoBarenbHOe coelMHEHUE MOoJorpeBaTeneit
M0 TETJIO0OMEHUBAIOUIMMCS TTOTOKaM OCYILIECTBIISIETCS HEMTOCPEICTBEHHO C MOMOIIBIO TAaTPyOKOB Oe3
MIPUMEHEHHUS «KaJladen».

Cpennuii  ypoBeHb KOd(PGUIMEHTOB Teruionepenaun B mnojorpeBarensx [IBMP mnpu
HOMHHATBHBIX YCIOBUSX M YACTHIX MOBEPXHOCTAX Harpesa - 3500-3600 kkan/(m?a-"C).

[ToBbIIeHHasT TETUIOBasi MOIIHOCTh, MEHBIIHME Ta0apuThl, pPa300pPHOCTh, BO3MOXKHOCTH
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BBITTOJIHEHHUS] OYUCTKH M PEMOHTOB HEMOCPEICTBEHHO Ha O0BEKTaX OOYCIOBIMBAIOT MPEBOCXOJICTBO
nogorpeBateneii  [IBMP  Hanm monmydarmuMu — IIHPOKOE M 3a4acTyl0  HEOOOCHOBAHHOE
pacnpoCcTpaHEHUE IUIACTUHYATBIMM alnapaTamMH, U Jal0T OCHOBAaHUE IPUMEHATh I0J0TpEBATENN
[IBMP B kadectBe 0a30BOro BapuaHTa BOJO-BOJASHBIX IOJOTPEBATENCd ISl TEXHUYECKOTO
NIEPEBOOPYKEHUS CUCTEM TerocHa0)kenus KKX.

Bcero Ha pa3nu4HbIX 00BEKTAaX MPOMBINUIEHHOW M KOMMYHAIBHON SHEPreTUKH YCTAaHOBJICHO
oxoJ10 400 nororpeBaTesiell pacCMOTPEHHBIX THUIIOB.

B xBapTanbHbIX KOTenbHBIX Npeanpusitius OAO «Bvibopemennosnepeoy, ObLIO yCTaHOBICHO
cienyromiee obopynoBaHue: KoreabHas «MasikoBckast 5» - mogorpeBarens [1I11- 54xm/150k-10-11 (B
2005 r.) mis momorpeBa Bojbl Ha neadpatop I'BC B3ameH mapoBbIX MOJOTpeBaTeNiell cTaporo TUIa
(1974 r.); xorenpHas «Mukpopaiion «Ay» - aBa nogorpesarens I1I11-54kn/150k-10-11 (8 2002 u 2009
IT.) JUIsl TIOJIOTpeBa CETEBOM BOJBI B3aMEH 4YeThIpeX mojorpesareneid craporo tuma (1980 r.);
kotenbHas «FOro-soctounas» - nogorpesarenu [1111-54kn/150k-10-11 (B 2003 r.) u III11-75kn/150k-
16-11 (B 2007 r.) B3aMCH MATH TUIACTUHYATHIX IMOJOTPEBATENICH M3-3a CIIOKHOCTH aBTOMATHU3AIMH H
OTrpaHMYEHHOTr0 CpoKa paboThl 6€3 MPOMBIBKU U YUCTKU (OJIUH pa3 B TPU MECALA).

OneHka HaJEKHOCTU U HKCIUIYyaTal[MOHHBIX XapaKTEPUCTUK - IOJOKUTEJbHAs. AIMaparbl
paboTalOT B aBTOMaTHYECKOM pPEXUME, YAAJEeHUE KOHJEHcaTa OCYIIECTBIsETCS 0€3 MCIOJb30BaHUs
Oaxa 17151 ero cOopa ¢ MPUMEHEHUEM KOHJIEHCATHBIX HACOCOB C YACTOTHBIM PETYJIMPOBAHUEM.

B noBoit korensHoO# 1. bepe3oBo (Tromenckas obaacms) B 2000 r. ObUIM yCTaHOBIIEHBI 6
6sokoB [IBMP. OmbIT 3KCIuTyaTalii B 0COOBIX CEBEPHBIX YCIOBHSX MOATBEPAMI MX HAJEKHOCTB,

KOMIIAKTHOCTb, YJ1I00CTBO OOCITY’>KMBaHMsI U BHICOKYIO TEILIOBYIO 3 ()EKTUBHOCTD.

3.1.5.2. KoHCTPpYKTHBHBbIE OCO0OEHHOCTH H ONBIT JIKCIIyaTaUHH KOKYXOoTpyOHbIx TA

Tuna BBIIN

B 3A0 «I23BT» 6bu1 paspaboran TA tuma BBIIW. B pesynprare ananusza M3BECTHBIX
pelIeHUH N0 KOHCTPYKLMH MEXTPYOHOTrO MPOCTPAHCTBA, OBUIO NMPHUHATO pElICHHE OTKa3aTbCs OT
UHTEHCU(UIMPYIOUINX TEIJI00TJauy CXeM TEUEHUS TEIUIOHOCUTEN: MONepeyHOro OMbIBaHUS TPYO ¢
MIOMOIIIBIO CETMEHTHBIX IMEPEropoOK; 3aKPYTKU MOTOKA B MEXKTPYOHOM INPOCTPAHCTBE C MMOMOIIBIO
CHCTEMBI 0COOBIM 00pa30M BBIMOJHEHHBIX MTOMEPEUHBIX MEPETOPOIOK MITH ¢ TOMOIIBIO IEPErOPOAKH B
MEXTPYOHOM IPOCTPAHCTBE B BHUJAE 3aKpyueHHOH JeHThl u Ap. IlosTtomy paccmartpuBaembie TA
UMEIOT MPOCTYI0 TAaK HAa3bIBAEMYIO PEBEPCUBHYIO CXEMYy TOKa TEIUIOHOCHTENEH, B MEXTpyOHOM

MMPOCTPAHCTBE HET IMOINCPCUYHBIX TMEPETOPOJOK, YCTAHABIMBACTCA TOJIBKO OJHa IMPOAOJIbHAA
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neperopojika. Kpome 3Toro mepecMoTpeHsl pemieHus o TOJIIMHAM CTEHOK TpyO, KOpIrycoB, (iaHIEB,
TPYOHBIX PEIICTOK, KPBIIMIEK 03 CHIKEHUS MX MPOYHOCTU. HaKOIIEHHBIH K HACTOSIIEMY BpEMEHU
OTBIT JKCIUTyaTanuu TA JaHHOTO THIA TOKa3aj, YTO pacCMaTpUBAaeMble almaparbl B OTIMYHE OT
rracTUHYaThiX TA Mano 4yBCTBUTEIBHBI K PE3KUM CKadyKaM TEMIEpaTyphl U AaBiieHus. VX TpyOHBIC
MyYKH JIETKO U 0€3 MOCIEeCTBUHN BBIIEPKUBAIOT THAPOYAAPHI, BUOPALIUIO, TPSICKY.

[TaTpyOkn moIBO/MAa W OTBOJA CpEN pacloiaraloTcs B pallOHE TOJOBKHM TEIUIOOOMEHHHKA
(pucyHOK 2), 9T0 0OecreunBaeT yA00CTBO OOBSI3KH MOJOTPEBATENICH U YMEHBIICHUE TEMIIEPATyPHBIX

nehopmarui.

Pucynok 2 - Jcku3 koncrpykuuu TA

ITpu HoMUHaNIBHBIX 3HaueHUsAX pacxonoB TA tuna BBIIH umeroT ymMepeHHOE rHIpaBiIndecKoe
conpotusnenue 20-50 kIla, 4To MO3BOISIET B CiIy4ae HEOOXOAUMOCTH MOTYYSHHS OONBIINX TETLTOBBIX
MOTOKOB MPU MaJIbIX TEMIEPATYPHBIX HAMOpaxX COEAMHSTH MOJOTpEeBaTeNd B OJIOKU MapajlieIbHO WU
MOCJIEIOBATEIHLHO 0 00EMM Cpe/laM UM KOMOMHUPOBATh CXEMBI UX COSTUHEHHUS B OJIOKE.

Ounctka monocteil gaHHBIX TA MOXXeT OBITh NMPOM3BENCHA JIFOOBIM HM3BECTHBIM CIIOCOOOM:
xumudeckuM (1,5% BOTHBIM PacTBOPOM a30THOM KHCJIOTHI), KAaBUTAIIMOHHO-YIAPHBIM METOJ/IOM,
CTaJTLHBIMH MPOBOJIOYHBIMH €KUKAMH U T.II.

[TpeumyIecTBO MiIacTUHYATHIX TA MO BBHICOKMM 3HAueHHSIM K, OIHAKO, CBOJMTCS Ha HET B
Clydyae 3arpsi3HEHHUs JTUX TeriooOMeHHUKOB. Kak w3BecTHO, TuiacTMHYAThii TA ¢ pacyeTHBIM
k03 HUIMEeHTOM Temnonepenaun (6e3 3arps3HeHus TemnoooMenHoi nosepxuoctn) 7000 Br/(M%K) B

CIydac HapacTaHUs Ha TEIIO0OMEHHOU MOBCPXHOCTU CJIOSA HAKHUIIH TOJIIUHOM 0,3 MM (I[JBI
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

TJIACTMHYATHIX ANNapaToB PANOBOH ciydail) umeer koddduiment temtonepenaun 2545 Br/(m*K),
41O B 2,75 pa3a MEHbILIE PACUETHOI'O 3HAYEHUSI.

Bonee wem 13-meTHsis OKCIUTyaTamus pa3pa0OTaHHBIX —TOJOTpEeBaTeNied B CHUCTEMax
TETUIOCHA0KEHUS TIOKA3bIBAET, YTO OOJIbINAs 3arPsA3HAEMOCTD IS JaHHBIX allapaToB B CUIY dpdexTa
CaMOOYHMCTKM BHYTpPEHHEH moBepxHOocTH TpyO (Hambosiee 3arps3HIEMOM CETEBOW  BOJON),
HaNpaBJICHHBIMU B TIOTPAaHUYHBIA CJIOH TypOYJIEHTHBIMH BUXPSIMH, BOSHUKAIOIIUMHU MPU OOTEKAHUU
IUIABHOOYEPUEHHBIX TYpOyJIU3aTOPOB OINPEACIEHHON BBICOTHI, PACIOJIOKEHHBIX HA ONTHUMAaJIbHOM
pacCTOAHUU APYT OT ApYyra, U pa3pylIaroliuMHU OTIOXKEHHs Ha TOH CTaJuM, KOTAAa OHU IPEJCTABISAIOT
co00l MaJIOBSI3KHE CTPYKTYPBI, HEXapaKTEPHA.

3HadyeHuss Kod(pQUIMEHTa TeIulonepeaadl C Y4eTOM 3arpsA3HEHUM mojorpeBaTeneil Tuma
BBIIM mnpu u3MeHEHUM pacxo/OoB TEIUIOHOCUTENEeH HaxoasTcsa B auanazonHe ot 1150 mo 3300
Br/(M?-K) 1pu Temmepatype rpetoreii cpensl (Boasl) 110 °C u Temmeparype HarpeBaeMoi Cpesbl
(Bomer) 70 °C. Hampumep, B mogorpesaresie BBITM-350 uucio tpyb coctasisier 97 wmiT., a 3HaueHus K
C ydeToM 3arpssHeHuii cocTaBasaioT 1150-3200 Br/(M**K). Ilpu 5ToM MakcuManbHble 3HadeHHs K
OrpaHMYCHbI MAaKCHMAaJbHBIMU JIOIyCKaeMbIMKM moTepsiMu jaasienuss 50 klla (5 M Boa. cr.);
MUHHMaJIbHBIE 3HAYEHUS KO3(PPHUIMEHTOB TeIulomepenayn OTHOCATCS K pexumam padbotsl TA ¢
MaJIbIM TEIJIOChEMOM.

AHanu3 mapaMeTpoB paccMaTPUBAEMbIX allapaToB IOKa3bIBA€T, YTO OHU B 3arpsA3HEHHOM
COCTOSTHUM XapaKTepU3yITCsd KO3QPUIUEHTaMH TeIUIoNepeiadl, KOTOpble HUYYTh HE XyXkKe
K03(pPUIIMEHTOB TemJonepeaayy 3arpsI3HeHHbIX MIacTUHYAThIX TA.

IIpumep 1. TpeOyercs ocyiiecTBUTh 2-cTyneH4arbiii HarpeB Boabl ' BC, mpu 3TOoM pacxon
HarpeBaeMoi BOABI cocTaBisieT 8,4 T/4, TemrepaTypbl HarpeBaeMoil BoJbl (IOCJIEOBATENBHO IO
ctymnensM) - 5, 43 u 55 °C. Ilo rperorieii cpene ObLITN 3a/1aHbI CIIEAYIONIUE MapaMeTPhl: PacXol yepes
2-10 ¥ 1-10 CTyIeHU COOTBETCTBEHHO 5,6 U 15,2 T/4; TeMnepaTypbl Iperoleil cpesibl Ha BXO/€ BO 2-10 U
1-10 crynenu coorBercTBeHHo 70 u 52 °C.

st perieHust MOCTaBICHHOM 3a7a4i ObUT MIPEIOKEH TUIACTUHYATHIM TETNIOOOMEHHHK OJTHOM
W3 3amagHOEBPONEHCKUX (UpM, MMeromuii rabapuTHET o0bem, paBHbii 0,19 M. IIpoBeneHHBIH
pacueT MOKasaj, 4YTO 3aJlaHHble YCJIOBHUA oOecmedaT Mo BTOpoil cTymeHu HarpeBa Bojasl ['BC
termooomenank BBITU ¢ rabaputaeiv o6semoM 0,124 M3, a 1o mepBoii CTymeHH - ABYXKOPITYCHOM
BBIIU ¢ ra6aputasiM o6bemom 0,416 m°. CymmapHsiii o6semM TA mocieanero tuma coctasun 0,54
M3, 4yTo Oosbie, yeM o0beM turactuHdatoro TA. IMnactunyateiii TA mMeeT B 3a/laHHBIX YCIIOBHSIX
JTydire rabapuThl, YeM CYIIECTBYIOIIME KOHCTPYKIUH MpeiaraeMoro TA.

PaccmarpuBaembie TA ycnemno paborator B MVYII JKKX r. Kosposa, r. IlaBnoBo, p.m.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

Tym6otnHo u np. OHM 06e3 pekiamManuid SKCIUTyaTHPYIOTCS B KOMMYHAIBbHOM Xo3saicTBe T. H.
Hosropona, roponax u nocenkax Huxeropoackoi, Biragumupckoi, TBepckoi,

Tomckoi, [Tepmckoii obnacreit, Peciyomuk Mapuit O, Kapenust u aqpyrux peruonos Poccum.

Pucynoxk 3 - Tpyouarslii TO ¢ koprmycom B Buje napaJiesenumnena

OT3BIBBIZ

Jyiikun O.11., HaganeHuk MuxenepHoro otnena 3A0 «IIU «Kapennpoekt»: «Huowcenepmoiii
omoen uncmumyma «Kapennpoexmy npu npoexmuposanuu o6vekmos, nauunas ¢ 2004 2., mam, 20e
ecmpeyaemcs u Heobxo0uMo meniooomenHoe 0o6opyoosanue (komenvhvle, menniogvle nynkmol (LTI,
UTII)) scez0a 3axnadvieaem 8 NpoeKkmvl YCMAHOBKY 80008005 IHbIX noodocpesameneu cepuu BBII.
Hac nonnocmoio  yoosenemeopsiem kavecmeo U HAOEHCHOCMb  OAHHOU  npooykyuu. Om
IKCHIYAMAYUOHHBIX OP2AHU3AYULL HAPEKAHUL NO OAHHOMY 8UOY NPOOYKYUU He NOCTYNALO».

[IaroB B.I'., aupekrop MVII «TemnocepBuc» BssHukoBckoro paiioHa: «Boodosodsinvie
nooocpesamenu muna BBIIM  npumensiem 2 200a. OCHO8HbIMU — NpEUMyWecmeamu  6o-
oonooozpesamenel AGIAIOMCA UX 2abapumusle pasmepsl, NO3GONAIOWUE NPOU3BECNU YCMAHOBK)Y 8
nomeweHuax manou niowaou. Hac nonnocmoio yooenemeopsem paboma u kavecmeo 060py008aHus.
Haoeoxcnas u xauecmsennas paboma 600068005HbIX NOOO2pesamenel no360saem peKoMeH008ams Ux

ucnojlv3oearue ()pyZMM NOMEHYUANIbHBIM 3AKA3HUKAMD .

2 Ucaes C.E., Copokun Or.., baxan I1.W., Hasun A.H., Yepros A.®. «TennooOMeHHbIe anmnaparhbl 1jisi KOMMYHAJIbHOTO
xo3siicTBay, XKypran "HoBoctu terutocnatxenus" Ned (80), 2007
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I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE

CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

PekoMeHOyeMble pacxogbl rperollen Eoabl AnA
BOAOBOOAHBIX nogorpesartenen LU33BTa
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Pacxog, M. KyBly
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YcnoeHoe obozHaveHne BogoBOOAHOMO nogorpeeatena: BBIK-

—8— MaKcUMankHLIA Pacxog rpelowed soas!

—— MUHMMaNEHRIA packo rpemleil Bods

PucyHnok 4 - PekoMeHayemMblil pacxoj rpeiieii Boabl

PekoMmeHayeMble pacxobl HarpeeaeMol Boabl ANS
BEOAOBOOAHBIX NogorpesaTenen U33BTa
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YcnoeHoe obo3HaveHue BogoBogAHOro nogorpeeatena : BBIKW

—m— MaKCHMankHEIA pacxod HarpeeaeMoi sosl

—tr— MUHHUMANEHLIA packo] HarpeeasmMon Bogkl

PucyHnok 5 - Pekomenayemblii pacxo/ rpeouieii Boabl
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

OuanasoH TeNnNoBbIX NOTOKOB, NepefaBaeMblIX
BEOACEOAAHBIMM NogorpeeatenamMmu U33BTa
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TennoBOHW noTok, KBT
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Ycnoeroe obozHaveHHe BogoBogAHOTro nogorpeeatena: BBITK-

—&— MaKcMManbHoe 3HaYeHWe TENNoOBOND NOTOKA

—fr— MUHUMANEHOS IHAYUSHWE TENNOBOMD NOTOKS

Pl/lcyHOK 6 - I[uana30n TENMJOBbIX IOTOKOB

Bce rpaduku nmomydeHsl pacueToM Ipu Temnepatype rpetouieit Boas! 110°C u Temneparype
HarpeBaeMoil Boxel 70°C, mpu 3TOM MakCUMalbHBIE PEKOMEHIYEMbIE 3HAYEHMsI pacXOJOB
OTpaHUYEHbl MaKCHUMAaJbHBIMHU JlONycKaeMbIMH moTepsmu nasineHus 50 klla (5 M. Box. cr.), a

MUHHMaJIbHbIE — 3HAYEHHUSAMHI K03 GUIMEHTOB TemI00TAaun 0kos1o 3000 Br/(m? K).

Hmxe IMPUBCIACH peaHBHBIﬁ OIIBIT JKCILTyaTalluh BOAOBOJSAHBIX TEII0O0OMEHHBIX arraparoB
teruiocHabkatomeit oprannzamuen MVYII «Temnocepsucy BsisHukoBckoro paifona Hukeropopackoi

oGmacTi®.

HpOﬁJ’IeMbI IKCIIyaTallUd TPAJUIITUOHHO HCITOJb3YyEeMbIX TeNJI000MEeHHbIX anmaparTtoB

Bs3auku - HeOoIbIIONW pailOHHBIHN LIEHTp, pacnonoxeHHbli B 120 km ot Huwxxnero Hosropona,
¢ HacesneHueM 45 Teic. xutenei. Hyxapl roposa u BceX MPOMBIIUIEHHBIX 0OBEKTOB B OTOIJICHUU U

ropssaem BOI[OCH8.6)KCHI/II/I obecneunBaroT 15 KOTCJIbHBIX, KOTOPBIC HAXOAATCS Ha Oanance MVII

3 C.B. Ky3oBkoB, I1.1. Baxan, «OIIBbIT 3KCILTyaTaI[MH BOIOBOISHBIX KOXKYXOTPYOHBIX TEINIO0OOMEHHBIX aIlllapaToB HOBOTO
b 2
TUnay, )xypaan "HoBoctu termocHabxenns” Ne 11 (99), 2008
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

«TemmocepBucy. Cucrema TemuocHaOXeHHs Topoaa 3akpbiTas. llpucoeauHenue  cucreMm
TEIUIOTIOTPEONICHUsT  OCYIIECTBISIETCsT MO0  He3aBUCHMMO# cxeme. KorenbHble paboTaior 10
Temneparypaomy rpapuky 95/70 C.

Bonpiias dacTe KOTENBHBIX OCHAICHAa JHOO KOXYXOTPYOHBIMH TEIUIOOOMEHHUKAMU C
JATYHHBIMH TPyOKaMu, JTMOO UMIIOPTHBIMU Pa300pHBIMHU IJIACTUHYATHIMU TeIuIooOMeHHuKamu. U Te,
U JIpyrue AOCTaBISIIOT HeMaio xjonoT cnenuanuctaM MVYII «Temnocepuc». OHM 4acTO BBIXOASAT U3
CTpOsi, NEPBBIE MPUXOTUTCS IPOMBIBATh MEPE] KaKIbIM OTOIUTEIBHBIM CE30HOM B TEUEHHE TPEX
CYTOK ILiesio Opurazioil, a Bropsle TpeOyroT K cebe 0c000 «HEXKHOr0» OTHOILEHUS - Hepes KaKIbIM
OTONMTENbHBIM CE30HOM HAJ0 IPOBOAUTh HMX TIIATENbHYIO pPa300pKy, MEXaHHUYECKYI0 OYHMCTKY
IUIACTHH CIEUAIbHBIM HHCTPYMEHTOM U IOCIEAYIOUIy0 COOpKy, NpHYEM YacTo C 3aMEHOU
PE3MHOBBIX YIUIOTHSIOIIMX 3JeMeHToB. Kak mpaBwiio, Ha 3Ty omepauuio Opurajia CHelHuaIrcTOB
TPAaTUT JABE HeJeNu, a MHorza u Oosbmie. IIpouecc He TONBKO TPYAOEMKHI, HO U JOCTAaTOYHO
3aTpaTHbIA, K TOMY Xe€, €ClIM 3aMEHMTb pa300pKy, MEXaHHYECKYyI0 OYUCTKY IJacTUH U COOPKY
anmapara ero XMMHYECKOH NPOMBIBKOM, TO JUIsl TOTO HYXKHBI JOPOTHE MPOMBIBOUHBIE PACTBOPHI U
CHEIMaJIbHbIE YCTPONCTBA, IIPU 3TOM IMOJIHASI OYMCTKA MOBEPXHOCTEH HE TapaHTHPYETCs BCIEICTBUE
HU3KOIO0 KauyecTBa CETEBOM BOJbI B KOTENbHBIX. Eciim ke B TeUueHHWE OTONUTEJIBHOIO Ce30Ha HE
NPOBOJIUTh OYMCTKY IUIACTUH  Pa30OpHBIX IUIACTUHYATBHIX  TEIUIOOOMEHHHMKOB, TO Ha UX
TEMI000MEHHOM MOBEPXHOCTH HAPACTAET CIIOM HAKUIIM, CHIDKAIOIIUN KO3 PUIIMEHT TeIIonepe1aut B
2-3 pasza. Takas ke KapTHHA, 1O OT3BIBaM CIICIMAIMCTOB, HAONIONACTCS M B COCEAHHMX pailoHax
oOmactu (Ha psiie 0OBEKTOB B ropojax M mocenkax Poccuiickoit @enepanuu pa300pKy M UUCTKY

IJIAaCTUHYATHIX alllapaToB MPUXOAUTCA OCYHICCTBIIATE Y€PEC3 KAKABIC 12-14 q pa6OTLI).

O nepexone K HOBBIM KOKYXOTPYOHBIM TeIJIOOOMEHHBIM aNNapaTaM H ONbITEe HX IKCIUIYATAHH

B 2006 r. MVII «TemnnocepBucy BsS3HUKOBCKOTO pailoHA PENIMIO YCTAaHOBUTH HOBBIE BOJIO-
BOJIIHBIE MOJIOTPEBATENIN B Psijie CBOMX KOTEIbHBIX. UTOOBI HE OLIMOUTHCS M BBHIOpATh HY)KHBIE
ammaparbl, ero pyKoBOJICTBO 00beXajio paioHbl 0071acTH, B KOTOPBIX TeriooOMeHHuKH Thrna BBITU
yke pabortanu. Bsi3HWKax, Kak M B JPYruX palOHHBIX LIEHTpPaX, JUIIHUX JIEHET B OIOJKETE HET,
MO3TOMY, OpPHUEHTHPYACh Ha OTEUECTBEHHYIO KOHKYPEHTOCIIOCOOHYIO TPOIYKIIHIO, CIEIHaTHCThI
OCTaHOBWJIMCh UMEHHO Ha ATUX U3JEIHSIX.

B pesynprare MVYII «TemnocepBuc» Bs3HHKOBCKOro paiioHa mnpuoOpeno dYeTblpe BOJO-
BOJSIHBIX TNojorpeBatens (pucyHok 7). TemmooOMeHHble anmaparbl ObUIM YCTAHOBJIEHBI B CHCTEMAax

I'BC u termmocHabxennsi. CeroHs OHU yCIIEITHO pab0TaOT B PAHOHHOM XO35HCTBE.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIVIOCHABXEHS MO I'O TOPOJI IIEPMb HA TIEPUO/] 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

Pucynok 7 - Tensioo6mennnku BBIIN B korenbnoit MYII " Temnocepsuc'

3a BpeMs OKCIUTyaTallil TEIUIOOOMEHHBIX alllapaToB BBISIBICH pSAA WX XapaKTEPHBIX
0COOEHHOCTEH:

1. VcranoBieHHEbIE Tel'IJ'IOO6MeHHI/IKI/I 3aHUMArOT B JIBa pa3a MCHBIIC MCECTa, YEM IPECIKHUC
KOXKYXOTpYOHBIE, UTO JIJIsl MaJIOra0apUTHBIX PaOHHBIX KOTEIbHBIX BEChMa CYIIECTBEHHO;

2. 3a Bce OTONMUTEIbHBIE CE30HBI OIOTPEBATENIN HHA Pa3y HE BBIIUIA U3 CTPOS;

3. CHU3WINCH OKCILTYaTallMOHHBIC 3aTpaTbl HOBBIX TEIUIOOOMEHHUKOB II0 CpaBHCHHIO C
MUIACTUHYATHIMU, HAllpUMEp B YACTH PACXOAHBIX MaTepuasoB (MPEKIe Ha CTAPBIX MIACTHHYATHIX
TEII00OMEHHUKAX MPUXOAUIOCH TEPUOANYECKH MEHSATh OYEHb JOPOTrHe TMPOKIAAKH, KOTOpbIe
OOBIYHO 3aKyNaJUCh y AWUJIEPOB; celvac TaKkyl MPOKIAIKY I HOBOTO THUIA TEIJI0O0OMEHHHMKOB
MOJKET ClIeIaTh JIF000M cecaph U CTOUT OHA OYEHB JICIIEBO);

4. Paboune 5IEMEHTHl TEMJIOOOMEHHHKOB W3TOTABIMBAIOTCA HE W3 JIATYHH, a U3 He-
pKaBEIOIIeH CTalld, KOTOpasi MPaKTUYECKH HE KOPPOJIUPYET B CETEBOW M KOTEIHHOW BOJE, UTO OUYEHBb
Ba)XHO JUTsI pabOTHI KOTEIBbHBIX;

5. Tenmno00OMEHHUKH UMEIOT OYEHBb MPOCTYI0 KOHCTPYKIIHIO, B MEKTPYOHOM MPOCTPAHCTBE Y
HUX PaCTONIOKEHa TOJNBFKO OJHA MPOAOJBbHAS Teperopojka. biaromaps MpOEKTHBIM PEIICHHUSIM, OHU
MaJI0 YyBCTBUTENBHBI K PE3KMM CKayKaM TeMIepaTypbl M JABJICHHUS, YTO 3HAYUTEIHHO CHIIKAET

BEPOATHOCTDH BbIXOJAa UX U3 CTPOA IMPU BOSHUKHOBCHUH HCIITATHBIX cmyaunﬁ.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

EcTb emie onHa MHTEpeCcHAs MH)KEHEpHAasi HAXOJIKa - Ha BHEIIHEH MOBEPXHOCTH TPYO HaKaTaHbI
IUIABHOOYEPUEHHBIE KOJIBLIEBBIE KaHABKU. OTO IO3BOJISIET, BO-IIEPBBIX, CHU3UTH 3arps3HEHUE
TPYOHOTO MPOCTPAHCTBA almapara, BO-BTOPBIX, B J[Ba pa3a yBEJIWYHUTh TEILUIOOTAAUy B TPyOax.

3a BpeMs OKCIUTyaTallMdl [aHHBIX TEIJIOOOMEHHHKOB MPEANPUATHE HE CTAIKHBAJIOCh C
KakuMU-JIn00 npodsemamu. B cBs3u ¢ atum B 2008 r. MVYII «Temnocepsuc» Ba3HukoBckoro paiiona
YCTAaHOBMJIO €II€ [Ba TEINIOOOMEHHWKA. B TIulaHaX MyHHMIMNAIBHOTO TPEANPHSTUS OCHAIICHUE

TAKUMHU armnaparaMu U OCTAJIbHBIX paﬁOHHBIX KOTCJIbHBIX.

3.1.5.3. BepTukajbHble KOXKYXOTPYOHbIe Tema0o0MeHHble ammaparbl Tunma JAD,

npuMensiemble B r. OOHUHCKe

B r. OOHUHCKE HMMEETCA MOJIOKHUTEIBHBIM ONBIT HCIIOJIb30BAHUS IOJILCKUX KO)KYXOTPY6HBIX

noporpeBatenieii  tuma JAD, mocraBuuk OOO  «Hemen»  https://www.nemen.ru/index/our-

product/catalog/teploobmennik/.

TermmooOMeHHUKH THIIA JAD SBIAIOTCS KOXKYXOTPYOHBIMH TETNIOOOMEHHUKAMH C YHUKaIbHOMN
KOHCTPYKLIMEH, COCTOAIIEH M3 KOXKyXa M PpacloJIOKEHHOIO BHYTpU 3MeeBuKa. KoHcTpyknus
anmnapaToB IIPEJCTABISET cOO00I BEpTUKAIBHBIN anmapar ¢ IPOTUBOTOYHBIM TOKOM I'peroIlel cpeibl B
nartpyOkax (XMMOYHMINEHHAs CeTeBas BOJa), a 000rpeBacMOi — B MEXKTPYOHOM HPOCTPAHCTBE, IJIe
co3aaercs TypOYJIEHTHBIN MOTOK, MOBBIIIAIOIIMN TEIUIoNepeaayy U CIoCOOCTBYIOIIMN CaMOOYUCTKE
noBepxHocTel  (pa3HOCTh  TEMIIEPAaTypHBIX  pacHIMpeHud  MeTaiga TpyOOK W HaKHUIIM.
[TpucoenuHUTENbHBIE NATPYOKH PACIIONOKEHBI B BEPXHEM M HIDKHEM JHHMIIE KOpIyca IMOJ OCTPhIM
YIJIOM K OCH TEIJI000MEHHMKA, YTO MO3BOJISET UCKIIOYUTh CKOIUICHHUS IIJIaMa B CBSI3U C OTCYTCTBUEM
3aCTOWHBIX 30H.

KomnakTHble pa3mepbl TEIIOOOMEHHUKOB 10 OTHOILIEHUIO K IUIOMIA/M TEIJI000MEHa, a TaKxke
cleAylolas U3 ATOro BbICOKas A>(PQPEKTUBHOCTh MO CPAaBHEHHUIO CO CTaHAAPTHBIMU PpELICHUSMH,
OLICHEHBHI 110 JIOCTOMHCTBY MHOTMMHU MOHTaKHBIMH M 3KCIUIYaTHUPYIOIIMMHU opraHusanusmu. Crenyer
OTMETUTh, KIIIOUEBOE IPEUMYIIECTBO, BBbISBIEHHOE Ipu Oonee yem 10-nmeTHel sKcmulyarauuu
anmapaTtoB - HeOOJbIIME SKCIUTyaTallMOHHbIE 3aTpaTbl, OOYCJIOBJIEHHBIE YCTOMYMBOCTBIO K
3arpsA3HEHUI0 3a cueT 3(]dexTa camMoouuIineHus BcieAcTBUE BUTON U-00pa3Hol KOHCTPYKLUHU
pacIoyio’keHust MaTpyOKoB U NMPO(YUIMPOBAHHBIX TPYOOK.

[Ipu oOcnenoBannM CymiecTBYONMX morpedutenei 6pu1 mpoBeneH ocmoTp UTII ¢ 3akpeiToit
CXeMOH TeriocHa0XKeHHsI Ha 6a3e KOKyXOTpyOHbIX TerioooMeHHukoB JAD.

Ha pucynke 8 mpencraBieH BHEIIHHM BHJI TEIUIOOOMEHHBIX amlapaTroB B XKHJIOM JOME MO YII.
Jlennna, 205 c¢ X-oOpasHbiMu narpyOkamu. Cxema MNpHCOEIWHEHHsI MOTpeOHuTened K cucreme

TEIUIOCHA0KEHUsI — He3aBUCHMasl (3aKpbITasi) IO OTOIUIEHUIO U 3akphiTas o ['BC.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O T'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHNA I10 ITIEPEBOY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMbBI I'OPAYEI'O BOAOCHABXEHMA

Texnomornueckas cxema UTII npencrasnena Ha pucynke 9.
VYuuThiBasi moN0KUTEIBHBIN ONbIT 3KcIuryaTanuu UTII (cornacHo ompocy cnenuanuctoB YK u

MII «TennocHabxxeHue», TEMI00OMEHHUKH HE MPOMBIBAJIMCH HHU pa3y), JaHHAs cXeMa MOXKET ObITh

OpEeIJIOKEHA B KQUECTBE PAllMOHAILHON 3aMEHE CTaBIIEH V)KE TPAAUIIMOHHOMN 3akphiTod cxeme I'BC

Ha 0a3€ IACTHHYATHIX TEMJIO0OMEHHBIX aIirnapaTosB.

BeprukanbHOEe paclonoKEHHE IO3BOJISIET IIOJIE3HO MCIOJIb30BaTh IIPOCTPAHCTBO BHYTPHU
IIOMEIIEHHUS, paciosarast HauOOJbIIYI0 YaCTh 00OPYIOBAHUS BJIOJIb CTEH.

Crnenyer TakKe OTMETUTh U IIOJIOKUTEIbHBIN ONBIT BHEAPEHUS HE3aBUCUMOM CXEMbI OTOIUICHHUS
Ha 0a3e KOXYXOTPYOHBIX TEIJIOOOMEHHHKOB. Bo-TepBBIX, HCIOJIB30BaHHE HE3aBUCUMON CXEMBI
MOJIO)KUTEIBHO BJMSET HA PEXUMBI palbOThl TEIJIOBOWM CETH, BO-BTOPBIX, YJIYYILAETCS KauyeCTBO
TeriocHa0xeHuss norpedureneil. B paccmorpennom UTII umerorcss ycTpoicTBa peryiaupoBaHuUs
OTIIYCKa TEIUIOBOM DHEPrMM IO KaXKIOMY CTOSIKY, B KBAPTHPax IPELyCMOTPEHbI MHAMBHIYyaJIbHBIC
YCTPOMCTBA PEryJIMpOBaHUS TeIUIONOTpebaeHuss (Ha paauaTopax otomuieHus). [IpoGiemarukoi
BHEJIPEHUSI PACCMOTPEHHOM CXEMBI MOJKET CIIY)KUTb OIPAHWYEHHUs IO BBICOTE B CYILECTBYIOIIMX

JoMax, moctpoeHHsix ;10 2000 r.
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OBOCHOBBIBAIOIIWE MATEPUAJIbI K CXEME TEIIVIOCHABXEHS MO I'O 'OPO/] ITEPMb HA ITEPUO/ 2020-2035 I'T".
I'JIABA 9. ITIPEJJIOXKEHNA I10 IIEPEBOAY OTKPBITBIX CUCTEM TEIVIOCHABXEHUA (I'OPAYEI'O BOJOCHABXEHV ) B 3AKPBITBIE CUCTEMbBI I'OPSAYET'O BOJJOCHABXEHM A

Pucynok 8 - Dinementnl cxembl UTII Ha 6a3e KOKYXOTPYOHBIX TENJI000MEHHBIX aNNapaToB
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIVIOCHABXEHS MO I'O TOPOJI IIEPMb HA TIEPUO/] 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOAY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUSA (I'OPSTYET'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

Pucynok 9 - Texnonoruueckas cxema UTIL

3.1.6. Tensoodmennnie anmaparsl THHa TTAU u cnenupuyeckue o0coGeHHOCTH

HHAUBUAYAJIBHBIX TCIJIOBBIX MIYHKTOB CO3JaHHBLIX HA UX OCHOBE

[Ipennpustuem «Temnooomen» B 1990 r. Obl1 pazpaboTaH KOXKyXOTpYOHBIN TENI000MEHHHUK,
HE TOJBKO HE YCTYNAIOIIMHA, HO M 3a4acTyl0 MPEBOCXOIAIIMN IO KOMILJIEKCY MOTPEOUTEIbCKUX
CBOICTB, COBPEMEHHBIE, B T.4. UMIIOPTHBIE, IUIACTUHYATHIE allaparbl. DTH ammapaTsl, ITOJTY4YHUBIINE
HazBanne TTAUM  (abOpeBuarypa  CIOB  «TOHKOCTEHHBIM  TEMJIO0OOMEHHBI  ammapar
MHTEHCU(UIIMPOBAHHBIN») TOCTATOYHO YCIEHIHO KOHKYPHPYIOT C COBPEMEHHBIMHU IIIACTUHYATBIMHU
TEMI000OMEHHUKAMH.

B Hacrosmiee BpeMsi M3BECTHBI CITIOCOOBI NPUMEHEHHS NaHHBIX ammaparoB B . OOHUHCKe.
YuuTeiBas mpoOJIeMbl U JTOPOTOCTOIONIYIO SKCILTyaTaIHIO TNIACTHHYATHIX TEIJIOOOMEHHBIX aIapaToB,
OBLTO IPUHSTO pPEIIeHHE O Mepexo/ie Ha TerooOMeHHbIe anmapatsl TTAN.

KoxyxotpyOHsle ammapatrel Tunma TTAW Moryr He TOJIBKO TOCTOMHO KOHKYPHPOBAThH IO
MOKa3aTeNlsIM C COBPEMEHHBIMHM IUIACTHHYATBIMM TEIUIOOOMEHHHKaMM, HO U B psJe CIy4aeB IO
KOMIUIEKCY CBOUX HMOTPEOUTEIBCKUX CBOMCTB HPEBOCXOAWUTh HMX. B yacTHOCTH, Ha CONOCTaBUMBIE
ycnoBud annapatsl Tuna TTAW npumepro B 10 pa3 nerye coBpeMeHHBIX Pa300pHBIX MIACTUHYATHIX
TEMIOOOMEHHUKOB M UMEIOT BO MHOTO pa3 MeHbIle rabapuTHbI 00beM. [1o 3TUM XapakTepucTHKamM
OHM ONM3KM K Hepa30OpHBIM IUIACTHHYATBHIM ammaparaM, HO pa30oOpHblE M HUMEIOT MeEHbIlee
THJIPaBIMYECKOE COMPOTHUBIEHUE. T.e. 3TH ammapaThl, OCTaBasCh IO CBOEH CyTH KOXKYXOTPYOHBIMH U

COXpaHiasd HX NTPCUMYIICCTBA, HpHOGpCTaIOT PAA HOBBIX cBoOIicTB. B YaCTHOCTHU, HCKIIOYUTCIBHO
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

MaJlble Macco-rabapuUTHBIC XapaKTEPUCTHKH, WHIUBUAYaAJIbHBIA, MOUYTH OECCTyNmeHYaThlid, Mmoadop,
3pPEKT CaMOOYHMCTKH, peaTu3yeMblii B TMPOLECCe OKCIUTyaTallkd [0 MPSMOMY Ha3HA4YCHHIO,
MOBBIIIIEHHOE YA00CTBO MPU 00CITYKUBAHUH, TIPOSIBIISIONIEECS B JOCTYITHOCTH JUISI OCMOTPa M OYUCTKH
HE TOJIBKO TPYOHOTrO, HO W MEXTPYOHOro mpocTpaHcTBa. PaccmaTpuBaemble ammaparbl MpHOOpenn
elle OJHO IPEUMYIIECTBO, KOTOPOE HE UMENHM HHU paHee INPUMEHSBIIMECS KOXKYXOTpPYOHbIE, HU
COBPEMEHHBIC TNIACTMHYATHIC allaparhbl - OHM HE 3aHUMAIOT MECTa B IUIaHE, a KaK Obl paclpeaeIeHbI
10 OIPaXKAAIOIIUM KOHCTPYKIMSM M B UTOTE 3a4acTyl0 KaK pa3HOBUIHOCTb O0OpY/I0BaHUS BU3YaIbHO
BOOOIIE MCYE3aI0T U3 TEXHOJOTMYECKOT0 IMOMELIEHHs - POCTO B Iy4YKe TPYOOIPOBOIOB MOSBISIETCS
ele oJjHa TpyOa HECKOJIbKO OOJIbILEro JuamMeTpa.

bnaronapst aToii ocobennoctu anmaparoB TTAW Obuta mpemyiokeHa MPUHIMIHAIBHO HOBAs
uneosiorus coznanust UTIL, mpu KOoTOpo#l TermnooOMeHHbIe annapaTbl HE BXOJAT HEIOCPEICTBEHHO B
coctaB OyloOK-mMoayns, T.e. Bce HeobOxoaumele »siemeHTsl WTII, kpome TemnooOMEHHHUKOB,
KOMIIOHYIOTCSI Ha OJHOH pame B OJIOK-MOAYJIb, a TEMJI000MEHHbIE annaparhbl (OJUH WM HECKOJIBbKO)
YCTaHABJIMBAIOTCA OTJAEIbHO (HampuMep, MOHTHPYIOTCSI Ha cTeHe). Takas HAeosorus HW3HayalibHO
BCEI/la BBI3bIBAET KPUTHUKY CIIELUAINCTOB, CBOJSIIYIOCSI B OCHOBHOM K TOMY, YTO TEPAIOTCS cpasy JBa
IIPEUMYIIECTBA IPEIBAPUTEIBLHO COOpPaHHBIX U MOCTABISIEMbIX B COCTOSIHUM 3aBOJICKON FOTOBHOCTHU
WTII - KOMOaKTHOCTh 1 MHHUMAJIbHBIA 00hEM MOHTa)XKHBIX paboT Ha MecTe ycTaHOBKH. OIHAKO 3TH
COOOpaXeHUsI CIPABEUIMBBI, TOJBKO €CJIM B KaueCTBE TEIJIOOOMEHHBIX allllapaToB HCII0JIb30BATh
Mt00ble U3 HbIHE MPUMEHSEMBIX TEIUI00OMEHHUKOB, KpoMe ammnaparoB tuna TTAW. [leiicTBurensHo,
BbIHECEHHE U3 OJIOK-MOIYJs TEMIOOOMEHHOTO afmapara, JJa)ke COBPEMEHHOTr0 IIAaCTUHYATOTo, B TOM
quciae M Hepa30OpPHOTo THUIA, HEMMHYEMO BEAET K YBEIMUYEHHIO IUIOMIAAH, KOTOPYK HEO0O0XOAMMO
OTBECTH TOJ| TEIJIONYHKT, T.K. pa3Mepbl OJOK-MOAYJIS YMEHbILIATCS MPH BBIHECEHWU U3 €ro COCTaBa
TEMI000OMEHHHUKA Ha CYIECTBEHHO MEHBUIYIO BEJIMUYMHY, YEM 3aliMeT caM OT/AEIbHO PacIoyIOKEeHHBIN
anmapar. Takum o00pa3oM, pelIeHHEe O BBIHECEHHWH TEMJI000OMEHHMKA IPEJICTABIsAETCS 3aBelOMO
npourpsiHeiM. Ho cutyanus paaukanbHo Mmensiercs, ecad B MTII B kayecTBe TemooOMEHHUKOB
ucnonp3ytorcsi anmapatel THna TTAWM. 3pech Ha mepBb IJIaH BBIXOAAT MX MaccorabapuTHbIE
O0COOEHHOCTH -TICEBJJO0AHOMEPHOCTh M UCKIIIOYUTEIHHO Maibli Bec. Kak HEOTHOKpaTHO OTMEYasoch,
UX HE3HAUUTEJIbHbIE MaccO-rabapuTHBIE XapaKTEPUCTHKH, KOHCTPYKTUBHOE HCIOJIHEHHE KOpIyca B
BUJE TPyObl U OTCYTCTBHE KakuUX-IHOO TpeOoBaHMI K crmocoOaM KperuleHHs (IpUMEHSIOTCS, B
YaCTHOCTH, OOBIUHBIE CIOCOOBI KpEeIIeHHsI TPyOOIpOBOOB) MPUBOAUT K TOMY, YTO ammapaThl THIIA
TTAWM BocnpuHUMAIOTCS KakK »3JIEMEHTHl TpyOompoBojaa. B wurore 3T TemiooOMEHHUKH, Kak
CaMOCTOSITENIbHBIA 3JI€MEHT 000pyIOBaHUS KakK Obl MCYE3al0T M3 MOMEIICHUs, T.€. B TAKUX CIydasx

6yz[eT MMPaBOMCPHBIM YTBCPIKIACHUC O TOM, YTO TEIUIOOOMEHHUKH OY€Hb KOMIIAKTHBI, T.K. 3aHHUMAar0T
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

Maiio Mecta. OHH, B Cllydasix TAaKOTO UX pa3MEIleHHs, HE 3aHUMAIOT MecTa BOOOIIIE.

Ota ocobenHocths anmnapatoB TTAW B nepByro ouepenp M Obula MpHUHATA BO BHUMAHUE MPU
pa3paboTke HOBOM uaeosioruu cospanus WTIL. B urore TemionyHkT, B OJIOK-MOAYJb KOTOPOTO HE
BKJIIOYEHBI TEIUIOOOMEHHHMKH, CTAHOBUTCS 3HAYUTEIBHO KOMIIAKTHEE, T.€. MOXKET 3a4acTyio
pasMemarbcs B TeX MOMELICHHUAX, B KOTOPbIX HE MOT OBITh ycTaHOBJeH HU omuH npyroi UTII c
UJICHTUYHBIMUA TAKTUKO-TEXHUYECKUMH XapaKTePUCTUKaMU. A TErI0OOMEHHBIN ammapaT MOKET
pacmoiaraTbCsi TAe-TO PsI0M, BOOOIIEe He TpeOys aiisi ceOs HUKAKOro OTIAeNbHOTO MecTta. Hampumep,
Ha CTEHE B Iy4Ke TPYOOIPOBOJOB, WJIK ObITh YCTAHOBJIEHHBIM BEPTUKAIBHO B YTy, HJIM PACIIOJIO0KEH
M0J1 TOTOJIKOM, HaJl BXOJHOU BEPHIO U T.J. ANIapar MOKET OBbITh BHIHECEH B COCEHEE MOMEIICHUE U
pa3MeIleH TaM Ha CTeHE, €CJIM TaM MPOXOAAT APYrue TPyObl HHKEHEPHOTO 00ecreYeHNs TOMEIICHHUS.
[Mpennaraemeiiit UTII oOnamaer emie psaoM HEKOTOPBIX OCOOCHHOCTEH, COOOMIAIOIIUX €My
JIOTIOJIHUTEJIbHBIE TpPEeUMYIIeCTBAa. B 4YacTHOCTH, B HEM CXEMHO MPEIyCMOTPEHAa BO3MOYKHOCTh
MPOMBIBKMA TEIUIOOOMEHHUKOB OOpaTHBIM TOKOM, MPEAYCMOTPEHBbl MaTpyOKu U HeoOxoaumas
3amopHasi apMarypa Jjsl MpoBeaeHHs 0e3pa300pHON XMMHUYECKOH OTMBIBKH, CIICIUAILHOE CXEMHOE
pereHre 006ecreunBaeT CHUKEHNE BEPOSITHOCTH 00pa30BaHMs HAKUIIM HA TETUIONEPEIA0IINX CTEHKAX
TETIOOOMEHHUKOB TPH JIFOOBIX peKUMax padOoThl TEIUIONMYHKTA, MPEIYCMOTPEHa 3aliuTa OT paboTh
HACOCOB «BCYXYIO».

[TonmoxxurenpHONU 0cOOCHHOCTBIO ammapatoB Tuna TTAW sBisieTcs TakKe TO, 9YTO OCHACTKA U
TEXHOJIOTHSI UX W3TOTOBJICHUS MO3BOJISIIOT BBITYCKaTh HE TUCKPETHBIN, a MPAKTUUECKU HENPEPbIBHBII
TUIIOPAa3MEPHBIA psif, a CO3JaHHAs MaTeMaTudecKas MOJENb, aJalTHpOBaHHas B XOAE HATYPHBIX
MOJTHOMACIITaOHBIX AHKCIEPUMEHTOB K OCOOEHHOCTSIM 3TUX almaparoB, oOecreyuBaeT Moadop u3
3TOTO psAAa Ui KaXJI0ro KOHKPETHOTO CiIydasi CBOEro, Haubosee MOJHOTO YIOBIETBOPSIOIIETO BCEM
TpeOOBaHUAM M Jaxke MOXKeJaHUSAM 3aKa3uMka, TumopasMepa. [Ipuuem mnokenaHuss MOTyT OBITh
CaMbIMH pPa3HbIMM, KaK TO: MAaKCUMAaJIbHO HCIOJIb30BaTh I pa3MEUICHMs allapaToB ILIOCKOCTb
CTEHBI CJIOHOTO MPOQMIsL, y4ecTh BBICOTY NMOMELIEHHUs WM IIUpUHY ABeped u np. HeoOxomumo
MOJYEPKHYTh, YTO TAaKOH MHIAUBUAYAIBHBIN MOAX0/ K MOJ00PY U U3TOTOBJIEHUIO alllapaToB HUKAaK He
OTpakaeTcs Ha CPOKaxX M LI€HE U3TOTOBJICHHUS.

K Henoctatkam JaHHBIX anmapaToB CIIEAYET OTHECTH OIBIT IKCIUTyaTallMH B YCIOBUSAX ropoja
O6nuHCcKa (Kak oTMevanoch paHee, skcrutyatanuio WTII Ha 6a3e paccMaTpuBaemblX amnmapaTroB
ocymiectBisieT 3A0 «breiT-CepBuc»). HecmoTpss Ha 3asBIeHUs] MPOU3BOIUTENST 00OpyIOBaHUS 00
s (deKTe caMOOUHCTKH, a TAK)Ke MOJOKUTEIHHOM OIbITe MPUMEHEHUS anlapaToB B IPYrHX ropoax,
TpeOyeTcst eXerofHas TMpOMbIBKAa OOOpYJOBaHUS, 4YTO SBJSIETCS JOCTAaTOYHO 3aTPaTHBIM

MEPOIPUITHEM.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

3.1.7. BuHTOBBIE MOJOTPEBATEH

BHeliHe BUHTOBBIE ITOJIOTPEBATENIN HE OTIMYAIOTCS OT OOBIYHBIX KOXKYXOTPYOHBIX - UMEIOTCS
KOXKYX, KpBIIIKa M TpyOdaTka, a Jajibllle HAUYMHAIOTCA Pa3JInyMsl: MOBEPXHOCThb TEIUIONEpeIayH,
BBITIOJIHCHHAS M3 HEPXKaBCHOIIMX TPYOOK auameTpoM 16-38 MM, B 2-4 paza MEHbIIE, YeM Y
TPAAUIMOHHBIX aNmnapaTroB OJHOW TEIJIONMPOU3BOJUTEILHOCTH (@ 3HAUYUT W TabapuThl), 4YTO
JIOCTUTAETCS YCTAHOBKOW CHCTEMBI TEPErOpoJIOK, 00CCIICUYMBAIONICH BHHTOBOE JIBI)KEHUE TPEIOIICH
Cpelbl B MEXKTPYOHOM W MYyJIbCAIMOHHO-BUXPEBOEC HArpeBaeMOM Cpelbl B TPYOHOM IMPOCTPAHCTBAX

nozgorpepareneii (pucynok 10).

A &

A A

Pucynor. Croma esonns
TENNOOGAMOHMBOUIMXCH CPes
0 VT ORMX TENR00SMEHMMX
AOWEIDRT X

Pucynok 10 - Cxema 1BM:KeHHs TeNJOHOCHTe el

JlaHHas THAPOAMHAMHUYECKAs CXE€Ma ammapara MO3BOJISIET HE TOJIBKO JOCTUIaTh 3aJaHHOTO
YPOBHSI MHTEHCUBHOCTH TETNIOOOMEHA, HO U COXPAHSET €ro JOBOJLHO MPOJAOJIKUTEIHHBIA CPOK TaXKe
pu paboTe Ha BOJIE HU3KOTO Ka4eCTBa, CO3/1aBasi YCJIOBHS, KOTa are3uOHHbIE CUJIBI, JCHCTBYIOIINE
Ha YaCTHI[bl NOTEHIUATIBHOW HAKUIIU, OKA3bIBAKOTCS MEHBIIIE THAPOJUHAMUYECKUX CHUJI TOTOKA CPEJIbI,
CPBIBAIOIINX 3T YACTHUIIBI C TETJIOOOMEHHON TOBEPXHOCTH.

HeobxonmuMo OTMETHUTH, YTO NMPUMEHEHHE BBICOKOMHTEHCHBHBIX, HANpHUMeEp, TUIaCTUHYATHIX
MapoBOIONOIOTpeBaTeNield TpeOyeT ompeAeNneHHOW KyIbTyphl MPOM3BOACTBA, a HUMEHHO, CUCTEMBI
BOJIOIIOATOTOBKH, II0CIIE KOTOPOM KOHLEHTpAUHMs IKele3a, COJed Kalablus, MarHusg W JAp. B
MOJOTPEBAEMOM BOJE HE IIPEBBIIACT ONPEACIICHHBIX 3HAYEHUM, MOPOM HAXOUAIIMXCSA HUKE
nomyctumblx 1o CanlluH, B mpoTHBHOM ciy4ae, CIOH HaKUMHM HA TEIIOOOMEHHOH MOBEPXHOCTHU
BBICOKOMHTEHCUBHOTO allllapara pe3ko CHIKAET TeIIOChEeM, PUYEM IOCTATOYHO OBICTPO.

B T0 ke Bpemsi, TakOM K€ CJIOM HAKUIH Ha TEIJIOOOMEHHOHN MOBEPXHOCTH HU3KOMHTEHCHUBHBIX

no;:[orpeBaTeneﬁ S3HAYUTCIBbHO MCHBIIC CKa3bIBACTCA Ha TCIINIOCHEME alllapara B LEJIOM. Taxum
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

o0pa3oM, MpocMaTpuBaeTCcs TaK Has3blBaeMas 3aJadya Ha «ONTUMYM», KOTJa C OJHOH CTOPOHBI
NPUHUMAETCS JIOMYCTHUMO BBICOKMHA KO3(p(PHIMEHT Teronepenaud, a ¢ JAPYrod - OpraHu3yercs
THIPOAMHAMUYECKUN DPEXHUM Cpell TeIiooOMeHa, O0eCIeUMBAIONIN MHUHUMAIBHBIE OTJIOXKECHUS
HAaKUIHM Ha TEIUIOOOMEHHOW MOBEPXHOCTH B TEYCHHE 3HAYMMOIO MO TPOJOKUTEIIHOCTH CpPOKa
AKCIUTyaTalMK (OTONMUTENbHBIN CE30H, TOA U T.A.).

BunTOBBIE NOAOTrpEeBaTENM NPOEKTUPYIOTCS MO ATOMY NPUHLUIY - YPOBEHb IPOEKTHOTO
koddunuenta termmonepenaun 4000-5000 Br/m? K, 3amac mosepxHocTH 15-20%, periaMeHTHbII
TEIIOCheM 03 YHUCTKH TPpyOuaTKU TapaHTHpyeTcs B TeueHue 1-2 jer Ay BOAbI J000ro KayecTna.
VYka3aHHbIE JOCTOMHCTBA BUHTOBBIX aIlllapaTOB MO3BOJSAIOT UCIONB30BATh UX JJIA MOAOTPEBA BOJABI C
pa3IMYHBIM coJiepKaHveM BkItoueHuil [1]. s moaTBepIaeHUsI BBIIMIECKA3aHHOTO IPUBEIEM
HECKOJIBKO IpuMepoB 3kciuryatanuu [IBBB u ITIIBB.

bonee tpex nmer B 1. CoBerckuit XMAO paGoraror [IBBB B3ameH miacTHHYATHIX
TEIUIOOOMEHHUKOB JJIi  TOJOTpPeBa BOJABI CYIIMJIBHBIX KOMIUIEKCOB TIyOOKOH mepepaboTku
JIpEeBECUHBbI. B CBS3M ¢ HHU3KUM KayeCTBOM I10JI0IPEBAEMOI BOJIbI, B KOTOPOM COJEp KaHUE XKelle3a
cocrasnser 3,0-49 mr/mm° (uto mpesbimaer Hopmbl CanlluH 2.1.4.107401 Gonee uem B 100 pa3),
NPUMEHEHHE IUIACTUHYATBIX TEIUNIOOOMEHHUKOB 0€3 TIyOOKOH MpeaBapUTEIbHOW OYHCTKH BOJIBI,
CBA3aHHOM CO 3HAUUTEIbHBIM YBEJIMYEHHEM KaNUTAJIbHBIX WM OKCIUTyaTallMOHHBIX 3aTpaT, He
TIPEICTABIACTCS BO3MOKHBIM. *

B mponecce mpoMBIIUIEHHON 3KCILTyaTallid YCTaHOBJEHO, YTO BUHTOBBIE I0JIOIPEBATENN
(IIBBB) oGecneumnn TpeOyeMblii TemmepaTypHbIH pexuM Mpu TeloBod Harpyske 1o 4 MBT,
pacxojie HarpeBaeMoli u Harpepaomieii Boasl 10 250 M%/4, TemmepaType HarpeBaemoit Boasl 70-95 ‘C
u Harpesatomieit Boasr 110-90 °C. VIHTeHCHUBHOCTh TEIIIO00MEHa - KOd(pUIIMEHT TerIonepeaayn Ha
MaKCHMaJIBHBIX PACX0/laX B TeUEHHE BCEro CPOKa IKCIUTyaTanuu cocTtasnset 4000 Br/m?-K.

MHoOroneTHuil ONBIT BHEIPEHUs MOAOTPEBATENe C BUHTOBBIM JBUKEHUEM BOJIbl B
mexTpyoHoMm mpoctpanctse (IITIBB u [IBBB) B cucremax I'BC u otomienust mokaszani, 4TO MOXKHO
paccuuThIBaTh M MPOTHO3UPOBATH CKOPOCTh OTJIOXKEHUS OKHCIIOB jKelle3a U COJIeH >KECTKOCTH M3
BOJIHBIX ITOTOKOB Ha TEIJIOOOMEHHBIX MOBEPXHOCTSAX U CO3JaBaTh YCIOBUS MYJIbCAIIMOHHO-BUXPEBOIO
JIBUKEHHUSI BOJHBIX IOTOKOB, MPU KOTOPHIX OTJIOKEHHS] 3a BpeMsi MHOTOJETHEW SKCIUTyaTaluu
OTCYTCTBYIOT WJI MUHUMAJIBHBI, YTO MO3BOJIIET IKCIUTYaTHPOBATh TEIUIOOOMEHHOE 000pyaoBaHue 6e3

IIOCTOAHHBIX OCTAHOBOK C p3360pKOﬁ U JCMOHTAXXCM aIIrapaToB HAa YUCTKY U PCMOHT.

4 Omunnos C.IO., Bomumap B.A., «OcobGeHHOCTH BEIGOpa M OSKCIUTYaTAllMM MAPOBOJIONOIOTPEBATENEN», JKypHA
"Hosoctu TermocHabxenus" Ne§ (84), 2007
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3.1.8. CpaBHeHMe IUIACTHHYATBIX U KOKYXOTPYOHBIX TeIJI000OMEHHBIX aNNapaToB

Hwxe mnpeacraBieHO OOBEKTUBHOE CpaBHEHHE [BYX HaumOoiee U3BECTHBIX THUIIOB
TEIIOOOMEHHBIX aIapaToB - INIACTUHYATHIX U KOXKYXOTPYOHBIX.

CpaBHeHue OyneM IMPOBOAUTH IO CIEIYIOIIUM IMapaMeTpaM: HeOoJbIIoN Bec, HEeOOJIbIION
rabapuTHeIi 00BEM, TOHKOCTEHHOCTh TEIUIONEPEJAIOIINX TIIJIACTUH M BBICOKMH KOI(P(UIHEHT
TEIUIONEPEIaut, JIETKOCTh TEXHUYECKOTO 00CITyKUBAHHUS.

He0oabmoii Bec. Te3uc 0 HE3HAYUTETHHOM BecE IUIACTHMHYATHIX TEIIOOOMEHHHUKOB
chopmupoBainicss B Hadane 90-x TOAOB MPOIUIOTO CTOJETHS, KOTJA 3aragHOCBPOMEUCKUE (PUPMBI,
npuzasd Ha peiHOK ctpad CHI', B MaccoBoM NoOpsiiKe€ CTOJIKHYJIHMCH C KOKYXOTPYOHBIMH anmnaparaMi,
UCIIOJIb30BABIIUMUCS B KOMMYHaJIbHOM Xx03siicTBe CoBerckoro Coro3a u pa3paboTaHHBIMU Ooliee
HoJyBeKa TOMYy Haszal. ['pemHo ObUIO HE MCIONB30BaTh TakoW Ko3blpb. Ho mponomxars
9KCIULYaTHPOBaTh 3Ty JIET€HAY B HACTOSIIEE BpeMs IPEACTaBISIETCS MPOCTO HENOPAJOYHBIM (BEIb
HENlb3sl BCEPbE3 IMPEANONI0KUTh, YTO aOCOJIIOTHO BCE MPEACTAaBUTENN (UPM-TIOCTABILUKOB
IUTACTUHYATBIX TEIUNIOOOMEHHUKOB COBEPLIEHHO HE CJIEIAT 3a COOBITHSMM, MPOUCXOJSAIIMMHU Ha
COOTBETCTBYIOILLIEM CErMEHTE Hay4HO-TEXHHYECKOI'O pbhIHKA). A B HACTOALIEEe BpeMs Ha PbIHKE €CTh
KOXXyXoTpyOHble TerooOMeHHUKH (pupmbl CATOKC, cpaBHeHHE ¢ KOTOPBIMH 110 BECY YK€ He JaeT
CTOJIb OUICTIOMJISIFOINMX TPEUMYIIECTB IUTACTHHYATBHIM ammaparaM, €CTh TaKKe TeIUIOOOMEHHUKH,
paspadortannsie LIKTU, no cpaBHEHUIO C KOTOPBIMU BBIUTPBIII 110 MAacce y IJIACTUHYATHIX allapaToB
CTAHOBUTCS e1ie 0osiee CKPOMHBIM, €CTh JIOCTAaTOYHO KOMMAakTHhIE ammapaTel JAF u, HakoHel, ecTh
annapatel TTAU npennpusitus «TemnoodMen», CpaBHUBATh C KOTOPHIMH IJIACTUHYATHIE aIlliaparhl 10
Macce HUKOIJa HE BO3BMETCS HU OAWH NPEACTaBUTENb (UPM-NIOCTABIIMKOB IUIACTUHYATHIX
TEMI000MEHHUKOB, T.K. BEC IJIACTUHYATBIX allapaToB OyJIeT BBIMVISIETh IPOCTO MyTaroie O0JIbIIUM.

Jlns mpumepa npuBeZeM KOHKPETHBIE JAaHHBIE 10 OJHOMY U3 OOBEKTOB, JJISI KOMIUIEKTALUU
KOTOPOTo OBUIM JaHbl MPEAJIOKEHHS IO 3araJHOEBPONEHCKUM IUIACTMHYATHIM TEMJI000MEHHUKAM U
annaparaMm TTAU npennpustus «Temnooomen».

Jlns HarpeBa BoJbl B OacceiiHe TpeOoBayics TEMJI0OOMEHHHK. 3aka3uMK, BbIOMpas Hauboiee
yCTauBAIOIIMK €ro BapuaHT, BbIJAJl MCXOJIHbIE JaHHBIE PAa3IMYHBIM MOCTaBIIMKAaM (B 000MX CiIydasx
IpeaycMaTpuBaJIoCh TUTAHOBOE HCIOJIHEHHUE): TpeOyeTcss HarpeBaTh MOPCKYIO BOAY € pacxojoM 9,4
/94 or 4 'C no 27 °C mpecHoit Bomoit ¢ pacxomom 10,8 T/u u TemmepaTypoil Ha BXOJE B
termooomennuk 70 “C. [IpenyioKeHHBIN ISl PEIICHUs] STOW 3a/layil TIACTUHYATBHIA TETUIOOOMEHHUK
uMmen cyxoil Bec, paBHbIil 120 kr, a TeruiooOMenHuk TTAU umen Bec, paBHblil 5 kr. KomMmeHTapuu,
HaBEpHOE, U3JIUIIHH.

Taxum 06pa30M, CTaHOBHUTCA OYCBHIHBIM, YTO MaJIBIi BeC INIACTHHYATHIX amnrmnapartroB I10
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CPaBHEHHIO C KOXKYXOTpYyOHBIMHU HE OoJiee, YeM JIeTeHa.

HeOGonbmoii  raGapurHbiii  o0bem. Pexnamupysd  npeumylecTBa — IUIACTHHYATBIX
TEINIOOOMEHHUKOB, TMOYTH BCErja IOAYEPKUBAIOT TAaKOE€ MX JOCTOMHCTBO, KaK HEOOJIbIION
rabapuTHBIA 00BbEM, YTO TTO3BOJISICT PAIUKATBHBIM 00pa30M 3KOHOMUTH IIONIAH, HEOOXOANUMBIE ISt
pasMeleHHs TeINIO0OMEHHOTO 000PYIOBaHHS U BBICBOOOXKIATh MX JJISl HCIIOJIb30BAHUS 110 JIPYTOMY
HazHaueHuto. [lJis KpyHHBIX TOPOAOB, I/I€ KaKIbIH KBaApaTHBI MeTp O(UCHOW WM TOProOBOM
IUIOLIA/IM B LIEHTPE TOPOAa CTOMT HEMAaJbIX JEHET, 3TO JEHCTBUTENBHO BakHOE KadecTBo. Ho Becerna
JU «IUIaCTMHYATBIM» oOecreynBaeT MPEUMYILIECTBO [0 O3TOMY II0Ka3aTell0 [0 CpPaBHEHHUIO
«KOXKYXOTpyOHBIM»? Mnu yecTHee ObUIO OBl MMCATh «COBPEMEHHBIN IIACTUHYATHIN 110 CPABHEHUIO C
ycTapeBIInM, 0e3 Majoro BEKOBOM JaBHOCTH Pa3pabOTKH, KOKyXoTpyOHbIM». Ilpencrasisercs, uro
nocieaHsas GopMyJIMpOBKa OblL1a ObI HAMHOTO TOYHEE.

Kak nokazano B pazgene 2.1.5.3 tennooOMenHuku JAD MOryT 3aHMMAaTh ropasio MEHbIIYIO
IUIOINAAb 10 CPABHEHHUIO C IJIACTUHYATBIMU alnapaTaMy, YYUTbIBas BEPTUKAJIBHOE HCIOJIHEHUE Y
CTEHBbI TIOMeUIeHsl. MUHUMalbHAs 3aHUMaeMasl IUIOIIA b JI€JaeT BOZMOXKHBIM YCTAaHOBKY alaparoB
MPAKTUYECKH B JIFOOOM TOMEIICHHH TEXITOAIONbS CYIIECTBYIOMMX Torpeduteneit. IIpodiemaTnka
3aKJIF0YAETCsl B HAJIMYMHU OIPAaHUYEHUN 110 BHICOTE TOMELLEHUI.

B ciyuyae HenocTaTOUYHOCTH MPOCTPAHCTBA IO BHICOTE BCerja OyneT MMETbCS BO3MOXHOCTh
ycraHoBku amnmnapara TTAWM. Paccmorpum koHKpeTHbI mnpumep. TpeOyercs ocyliecTBUTH 2-X
CTYIEHYaThIil HArpeB BOJbI TOPSIYETO BOJAOCHAOKEHUS, IPU 3TOM pacxoj HarpeBaeMoil BoJsl 8,4 1/4,
TeMIepaTypbl HarpeBaeMoil Bojbl (IocienoBaTenbHo no crymensm) - 5 'C, 43 'C u 55 °C. Tlo
rperomiei cpeae ObUIM 3aJaHbl CIEAYIOIIME MapaMeTpbl: pacxoi uepe3 2-10 U 1-10 CTymeHu
COOTBETCTBEHHO 5,6 T/4 u 15,2 T/4, Temmeparypsl rperoieil cpeibl Ha BXoje BO 2-10 U 1-10 CTyneHu
cooTsercTBeHHO - 70 'C u 52 °C.

Jns pemieHus ctosmied 3agadd ObUT MPEUIOKEH IUIACTMHYATHIM TEINIOOOMEHHUK OJHOW W3
3amagHOeBPONeHCcKUX (UPM, MMEIOIM rabapuTHBI 06beM, paBHbii 0,19 m°. Pemenue 5Toif xke
3ajaund (P TEX Ke TMOTEpsIX Hamopa) ¢ mnomolibio TemtoooMeHHukoB TTAW morpebosaio
TIpEMeHeHus s 1-if cTymenn ammapaTa ¢ rabaputasiM obsemoM 0,03 M3, a mas 2-it - 0,007 M. Kak
BUJIHO, CyMMapHbIi rabaputHbiii o0bem nByx ammapatoB TTAW B 5,1 paza meHblie rabapuTHOTO
o0BbemMa OJJHOTO MJIACTUHYATOrO armnapara.

B Ttex cnyuasx, rae He TpeOyercs 2-X CTYNEHYAaTOTO HArpeBa, BBIMIPHILII MO rabapuTHOMY
0o0BeMy B cllydae IpUMEHEHHs KOKyXOoTpyOHbIX TermnooomMeHHukoB TTAU nocturaet 10 u 6onee pas.
W npu sToM Hajgo eme ydects, yTo ammaparel tuna TTAWM 3avactyio ynoOHee KOMIOHYIOTCS B

MMOMCIICHNH, YTO TAKKC CO3AACT BBHIMI'PBIII 11O MPOU3BOACTBCHHBIM IJIOMIAISM.
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CoBceM HeIaBHO YAloCh BBACIUTH JOMOJHUTENLHO 63 M? TOProBBIX MIIOIIAei B OHOM U3
KpPYIMHEHITNX TOProBeiX HEeHTpoB Kuesa Tonbko Omaronaps nepexony k temnooomennnkam TTAU ot
IIPEABAPUTEIILHO IIPEAIONATraBIINXCS K YCTAHOBKE IUIACTUHYATBIX aIlllapaToB.

WcknrounTenbHo Masblii TabapuTHbI 00beM anmapatoB TTAU, T.e. uX 1nceBI00IHOMEPHOCTD,
OTKPBIBACT HEOKHUJIAHHBIE BO3MOKHOCTH 110 PAJAUKAJIBbHON SKOHOMHUU NPOU3BOJCTBEHHBIX ILIOLIANCH
npu coznanuu UTII. Ucnonws3zoBanue anmapatoB TTAWM no3Boiawio NpUMEHUTh HMPUHLMIIAAIBHO
HOBYI0 ujeonoruto co3manust UTIL, 1.H. «mnanmernsiey WTII. Takue UTII BooOImIe HE 3aHUMAIOT

MecTa B IUIaHe, a PacipeieeHbl 10 OrPaKIAIOIINM KOHCTPYKIUSIM (cM. prcyHOK 11).

Pucynok 11 - PacnoJsio:xkenune UTIT

[IpuBenennple 1MGPOBBIE ¥ BH3YyaJIbHBIC JAaHHBIE TOATBEPKIAIOT, 4YTO HEOOIBIION
rabapuTHbIi 00BEM IJIACTUHYATBIX alapaToB TOXE OTHOCUTCS K O00JAaCTH MYCTh KPACHUBBIX, HO BCE
JKe JIETEH/L.

TOHKOCTEHHOCTh  TeIIONMEpPeAAaIIUX IOBEPXHOCTEH M BBICOKHH K03 duuueHt
Temonepenauyn. OnuchiBas MOJI0XKUTEIbHbIE TOTPEOUTENbCKIE CBOMCTBA MNIACTUHYATHIX aIapaTos,
NPaKTUYECKH BCETJa OTMEYaroT UX OoJiee BHICOKUH KOA(PGHUIMEHT Teruionepeiaud, 000CHOBBIBas 3TO
pa3BUTOM TypOyNn3anuen MOTOKa U TOHKOCTEHOCTBIO TEIIONEPEalolUX MIIaCTHH.

ComnocTaBUTEIbHBIA aHAINW3 3TOr0 MOKAa3aTes JJIs1 COBPEMCHHBIX IJIACTUHYATBIX aIllllapaToB U
COBPEMEHHBIX K€ KOXKYXOTPYOHBIX almaparoB, BBITYCKAaEMbIX Pa3IMUYHBIMU MPOU3BOAUTEISAMH, yKE
HEC J1ac€T OCHOBAHHA M3JIHUIIHEC ONTUMHCTUYHO OLCHHUBATH COOTBETCTBYIOIIMWE 3HAUCHUA IJIA
IJIAaCTUHYATBIX alIapaToB. OHI/I, Kak IMpaBuJjIO, y INIAaCTUHYATBIX alllapaToB 60ane, HO HE HACTOJBKO,
4yTOOBl TNpHUAABaTh 3TOMY CTOJIb OoJiblioe 3ByuaHue. Ho eciam ke NpoBecTH CpaBHEHUE ATOTO
nokasaressl TUIACTUHYATBIX TEIUIO0OOMEHHUKOB ¢ TertooomenHukamu JAD u TTAU, Tto curyanus u
BOBCE MEHSETCS Ha MPOTUBOMOJIOXKHYIO - KOX(PPHUIMEHTH! TeIIoNnepeIaun MIAaCTUHYATHIX anlapaToB
OKAa3bIBAIOTCS 3aMETHO MEHBIIIE COOTBETCTBYIOIINX BEIMYMH YKAa3aHHBIX KOXKYXOTPYOHBIX almapaTos.

Jlis HaroJIHEHHsI ATOTO YTBEPXKIEHUSI KOHKPETUKOH, MPUBEJIEM B KadecTBE MpuMepa Kod(UITUEHTHI
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TEIUIONEPeIayr, XapaKTepU3YIOIUe TEIUIOOOMEHHBIEC ammapaThl IJIs MEPBOTO OMUCAHHOTO B JTAHHOU
CTaThe CIiydas - C TIOJIOTPEBOM MOPCKOU BOIbI. [IpeasioskeHHBIHN TIaCTUHYATHIN TeTIIO0OMEHHHUK UMEIT
snagenue 5854 Br/(m?-°C), a anmapar TTAU umen 3nauenne 8397 Br/(m?-°C). IIpeBblieHne MOUTH B
1,5 paza y anmaparoB TTAW He ocTaBisieT OCHOBaHMN yTBEPKIAaTh 0 OoJiee BBICOKHX K03 duumeHrax
TEIUIONIePeIauy TUIACTHHYATHIX TeTTI00OMEHHHUKOB.

Urto kacaeTcs pacCyXIeHUN O BBICOKOW CTENEHHW TYpOyIHM3aIllMy ¥ Majloi TOJIIMHE IUIACTHH,
TO 3TO COBCEM YK OUYEBHUHO MCKYCCTBEHHBIH MpueM HaOopa MOJOXUTEIbHBIX KadecTB. Bo-mepBhIX,
3TO eme Oojee y3KoclelHuaabHble BOIMPOCHL, YeM Aake KO UIMEHT TeIuionepenadyu, U modTomy
HUKAaK HE JOJDKCHCTBYIOIIME BBIXOJUTh Ha YypOBEHb MoTpedutens. Bo-BTophix, creunuaiucram
M3BECTHO, YTO HAa CETO/IHS METO/IbI TYpOyIu3aluu i TpyO pa3paboTaHbl HE XYXKe, a 1axe JIydlle YeM
st ToiactuH. Hampumep, Buthle U-oOpasnbie TpyOku B TemnooOmennukax JAD. Ilostomy, B
COBPEMEHHBIX KOXYXOTPYOHBIX TEIUIOOOMEHHUKAX OCYIIECTBISCTCS ONTHUMallbHAas TypOyau3anus
MOTOKA, HE YCTyMaromas TypOynu3aii B COBPEMEHHbBIX IJITACTHHYATHIX armapaTax.

['oBopuTh e 00 HMCKIIOYMTEIHHO MaJOH TOJIIMHE IUIACTHH (K CJIOBY CKa3aTh, MOYTH HE
BIIUSIONICH B aOCOJIFOTHOM OOJIBIIMHCTBE CIy9dacB Ha KOI(PPHUIMCHT TEIUIONEpeIadn), JOCTUTAFOIICH
0,5 mm u nmaxe, B npenene, 0,4 MM, TYT K€ YIIOMHUHAsl O JIOCTATOYHO BBICOKUX JABJIEHUAX PabOUYMX
cpen (ma ypoBue 1,6 MIla), mpencraBisieTcss aaxe HE JIOCTaTOYHO NpodecCHOHATBHBIM. Benb
M3BECTHO, YTO LWJIMHAPUYECKash 00O0JI0YKA JIydlle MPOTHBOCTOUT HW3OBITOYHBIM JABICHUSM, YEM
iockas creHka. M nelictBurensHo, annapatel JAD u TTAU yxe Oonee 10-Tu €T BBITYCKAIOTCS C
TpyOKaMu, UMEIOUMH TONMHHY cTeHKU 0,3 MM. OueBUAHO, YTO 3TO MeHblle, yeMm 0,5 MM u Jaxe
yeM 0,4 MM.

Takum 00pa3oM, CTAaHOBUTCA SICHO, YTO MHEHHE O BBICOKOM KOX(PQUIMEHTEe TeIuoneperaun
TUTACTUHYATHIX TETNIOOOMEHHUKOB U 00 MCKIIOYUTENHFHO MANbIX TOJIIMHAX TIACTUH BEPOSITHEE BCETO
0CO3HaHHO (POPMHUPOBATIOCH, KAK HAYUHO-TEXHUYECKasl JIETeH .

JlerkocTh TeXHMYecKOro oo0cay:kMBaHHMsl. B KadecTBe OJHOTO U3 CYIIECTBEHHBIX
NPEUMYIIECTB TUIACTUHYATHIX TEIJIOOOMEHHHKOB BBIIEISIETCS TAKOE €ro CBOWCTBO, KaK JIETKOCTh
TEXHUYECKOTO  OOCTYXHMBaHHA. OTO  JICHCTBHTENBHO  BAXHBIA  IOKa3aTellb  HA3HAYCHHS
TEII000MEHHUKOB, T.K. HE CYIIECTBYET TEXHUKH, KOTOPYIO He TpeOoBajoch Obl OOCIYyXHBaTh, a
o0cCyXKMBaHUE HAa MECTe JKCITyaTallid, B YCIOBHUSX «IIOJBajia», BCETJa CO3/1aeT OMOJHUTEIbHbIE
CIOKHOCTH. [lo3TOMY BO3MOXKHOCTH pa3o0paTh IUTACTHHYATHIM TEMJIOOOMEHHUK U JOCTaBUTh
TUTACTHHBI, HAIPUMEP, B MACTEPCKYIO, YTOOBI X TaM OYUCTHThH HIM 3aMEHUTh, aeT ITHM armaparam
PEUMYIIECTBO 110 CPABHEHUIO C KOKYXOTPYOHBIMH, HO OISThH K€ HEOOXOAMMO MOTYEPKHYTH, Ooee

HOJ'IyBCKOBOfI AaBHOCTH, allllapaTaMu. Eciu He JIYKaBUThb H OCYHICCTBJIATL CPAaBHCHUC C
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COBPEMEHHBIMU KOKYXOTPYOHBIMH TETNIOOOMEHHUKAMH (KOTOpPBIE SBISIOTCS Pa300pHBIMU BIUIOTH 10
U3BJICUCHHS TPYOHOTO y4Ka U3 KOPIyca), TO 3TO MPEUMYIIECTBO TUIACTHHYATHIX allllapaToB TAKXKe U3
paspsana jeresa. Jleno B Tom, 4To mpH pa3dopke M cOOpKE IIIACTUHYATHIX TEIUIOOOMEHHUKOB, YTO
IPUXOJAUTCS BBIOJHATE Ha MECTE€ MX OKCIUTyaTallMd, 3a4acTylo (a HIPUMEHMUTEIbHO K BapUaHTY
UCIIOJIb30BAaHUSl KJIEEBBIX YIUIOTHUTEIBHBIX IPOKIAJOK - BCErAa) CTPAAar0T MHOIOYMCIEHHbIE
PE3MHOBBIC YIUIOTHUTENbHBIE MPOKJIAIKUA, UMEIOIIUE CIOXKHYI0 (GopMy, M HX TpeOyeTcs 3aMEHSTb.
OpnHako CTOMMOCTb KOMILJIEKTA TaKUX MPOKJIAJ0K COMOCTaBUMAa C LIEHOW HOBOI'O TEIUIOOOMEHHHUKA
(coctaBnser nopsiaka 20-30% moaHONM CTOMMOCTH HOBOTO IIACTUHYATOTO TEINIOOOMEHHHKA). B TO e
BpeMsi B KAaOXKyXOTPYOHBIX TEIJIOOOMEHHUKAX PE3WHOBBIC MPOKIATKH HMMEIOT HCKIYUTEIHHO
MPOCTYI0 KOJIBLIEBYIO (DOPMBI, UX BCEro JIB€ WITYKH, Ja M MEHATh UX (€CIM B 3TOM BO3HUKHET
HEO0OXOIUMOCTD) MIPUJIETCS HE Ha MECTE HKCIUTyaTalliH, a B MPUCIIOCOOIEHHOM JIJIsl TEXOOCTyKUBAHUS
nomenieHuu. OOecrneunBaeTcsi 3TO JErKOCThIO KOXKYXOTpYOHBIX ammapaToB B cpenHeM B 10 pa3 mo
CpPaBHEHMIO C IUIacTUHYaThIMU. llosTOMy Bcernma, Korja BO3HHKaeT HEOOXOAMMOCThH BBIMOJIHUTH
TeX0O0CTy)KMBaHUE allapara, UMEETCs JIETKO peajn3yeMasi BO3MOXKHOCTh KOXYXOTPYOHBIN ammapar
LIEJIMKOM, HE pa30upas Ha MecTe, JOCTaBUTh B CIIELUAIbHO MPUCIIOCOOJIEHHOE I 3TOT0 MOMEIIECHNE
(MacTepcKyro, pPEMOHTHBIM Yy4YyaCTOK U 1p.). B COOTBETCTBYIOHIMX YCJIOBHUSX OCYIIECTBUTH
HeoOxoauMble pabOThl U BEpHYTh amnmapaT Ha mecTo. OCOOEHHO JaHHOE MPEUMYIIECTBO OTIMYAET
termooOMeHHUK TTAMU, cambiii TsoKenbld TEMIIOOOMEHHUK Hcnonb3yembii y:xe He B UTIL, a B
kpynubix TII, Becut nopsinka 60 kr. O4eBUIHO, YTO TAKOH TEIJIOOOMEHHHK JIETKO JEMOHTUPYET U
JIOCTaBUT K MECTY OOCIyXUBaHUsS Opuraga u3 3-X u Jaxe 2-X 4yenoBek. Uero yx HUKAaK HE CKa)elllb
PO TUIACTMHYATHIM TEIUIOOOMEHHUK BecOM O0ojiee IMOJYTOHHBI. 3HAUMUT, €ro MPHUAETCS BCE Ke
pa3bupartp, a IJIaBHOE, IOTOM COOMpaTh Ha MecTe. DTO yAaeTcsl YCIEUIHO ClienaTh JalleKo He BCerjaa

Jake CIeIUaINCTaM, a ITaTHOMY MePCOHaNy TEIUIOBBIX ceTell TeM Ooree.
BriBoabI

BelmenepeurcneHHble W psAJ HE Ha3BaHHBIX, MEHEE MOIYJSPHBIX JET€HJl, AaKTUBHO
MpOMaraHIupyeMbIX B T€UEHHUE TOCIEIHEr0 JECATUIICTHS, CO3Aaal MU O BBIJAIOLIUXCS CBOMCTBAX
3apyOeXHBIX IUIACTHHYATHIX TEIUIOOOMEHHHKOB, MOPOJMBIINN, C OJHOM CTOPOHBI, MHEHHE O
HEOOXOUMOCTH MPUMEHEHHsI TOJIBKO TaKWX ammapaToB, a C JAPYrOM CTOPOHBI, BBI3BABIIHNN K KU3HU
OyM 1O oOpraHm3anMyd COOPOYHBIX WM JIaXXe IMOYTH TIMOJHOMACIITAOHBIX TPOU3BOJCTB TaKUX
arnmapaTtoB. Ha camom ke jene 3TO JACHCTBUTEIBHO BHICOKOI(P(HEKTHBHBIE M BHICOKOKAYECTBEHHBIE
TGHJ’IOO6M€HHBIG ar[napaTLI, HO OHU HC SABJIAKOTCA naHaueeﬁ. B psule cnyqaeB nux HpI/IMeHeHI/Ie

OomnmpaBaAaHO M Ha CCrOAHA ABJIACTCA HauOosiee ONTHMAJIBHLEIM. Ho B OONBIIMHCTBE ClIydacB UM €CTb
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JOCTOWHAs aJbTePHATUBA U Jaxke OOJIblIe, 3a4acTyl0 COBPEMEHHBIE KOXYXOTpYOHBIEC ammaparsl,
IPEBOCXOJISAT COBPEMEHHBIE MJIACTUHYATHIE TEINIOOOMEHHUKH 0 BCEMY KOMILIEKCY MOTPEOUTENbCKUX
CBOWCTB (IIOJIOKHUTEIBHBIN OIBIT MEPEX0/ia OT IUTACTUHYATHIX K KOXKYXOTPYOHBIM anmnapaTaMm HMEeTCst
B r. OOHuHCKe). [10N0KUTENbHBIA ONBIT IKCILTyaTallid KOXKYXOTPYOHBIX aIlapaTroB IO3BOJISET C
YBEPEHHOCTBIO CKa3aTh, YTO YTBEpP)KJIEHHE O 0e3aIbTepHATUBHOCTHU IJIACTUHYATHIX allapaToB (Takue
MacCca)Xul JOBOJAMUJIOCH BCTPEYATh B HAYYHO-TEXHUYECKOM MEepUOANKe) HEe Oosiee ueM MH.

IIpenmymecTtBa ¢ TOYkHM 3peHusi 3Kcmiayaranum. llpunaras B r. Kasanum nporpamma
mukBuganuu LTII ¢ nenbio moBbllIeHHs] KauecTBa TEIUIOCHAOXKEHUS MpeiroaraeT neperoj Oosee
yeMm 1300 3gapmii Ha UTII ¢ moroaHeimM perJ'II/IPOBaHI/IeMS. OueBUAHO, YTO B YCIIOBUSIX HEIOCTATKa
CBOOOJHOrO MecTa B MOMEILICHUSX 3[JaHUM, MPOEKT KOTOpbIX He mpexmnoiaran pasmemenue WUTIIL,
NPUMEHEHUE BEPTUKAIbHBIX WM I[UJIAHUOIETHBIX TEIUIOBBIX IIYHKTOB SIBJISIETCS €AMHCTBEHHO
BO3MOKHBIM pelieHueM. [Ipu 3ToM CylIeCTBEHHO COKpaularoTcs 3aTpaThl HA MOHTaX M CEPBUCHOE
o0ciyXUBaHHE.

OcHOBa pemeHus 3aKJII0YaeTcss B TMPUMEHEHHH BBICOKOA(P(PEKTHBHBIX KOXKYXOTPYOHBIX
anmaparoB, 00J1aIalONIMMH TAKUMH KOHKYPEHTHBIMH ITPEUMYIIIECTBAMH KaK:

- HHU3Kasg cromMocTh (AemeBne Ha 30% OmkalMX KOHKYPEHTOB), Maybid Bec (10 70%),
PEMOHTOIIPUTOJHOCTh (HE TpeOyeTcss CIenUalbHOW OCHACTKM), JUIMTENBHBIA CPOK  CIYXKOBI,
BO3MOXXHOCTh YCTaHOBKM Ha OTpaHMYEHHOW IUIOmWaAu (BAOJb CTEH, MOJ IOTOJIKOM, HE Tpedyer
(byHIaMEHTOB, OTOD);

- WCIOJb30BaHWE  MHTEHCU(UIMPOBAHHBIX  TEIUIOOOMEHHBIX  amlapaToB  MO3BOJSET
3 peKTUBHEE OCYIIECTBIIATH Mepeiauy TeIla B CPABHEHUH C CYILECTBYIOIMMH aHAJIOTaMH;

- B KOXKYXOTpyOHBIX ammapatax JAD peann3oBaH MPUHIMIT CAMOOYUCTKH (IOATBEPIKACHHBIH
10 neTHMM OIBITOM OSKCIUTyaTalul O3 TMPOBEACHHMS MPOMBIBOK), YTO TIO3BOJIIET CHU3UTH
HKCIUTyaTal[MOHHBIE PACXOJbl MPH OOCIYKMBAaHUM TerI000MeHHUKOB (10 40% Mo cpaBHEHHIO C
IUTACTUHYATHIMU anmapaTami);

- B UTII Ha ocHoBe TeruiooOMeHHUKOB TTAW npumMeHeHbl KOMITIEKTYIOINE OT€4ECTBEHHOTO
MIPOU3BOJICTBA, YTO peliaeT MpodaeMy UMIOPTHOTO 3aMeIlEHUSI.

PeanpHble ycnoBus mepeBoja moTpeduTenel Ha 3akpbIThie cxembl | BC OUKTYIOT >KecTkue
TpeOOBaHUS K KOMIIAKTHOCTH U YAOOCTBY oOciyxuBaHusi coBpemMeHHbIXx WUTII. OTo moaronkHyso
pa3pabOTYMKOB K peaar3aiii KOHIICIIMN «IUIAHIIETHBIX)» TEIIOBBIX MYHKTOB (pPHCYHOK 11).

B mnanmernsix UTII obecneunmBaeTcss CBOOOMHBIM JOCTYl KO BCEM €ro JJIEMEHTaM,

5> A.B. Baces «lIperMyIecTBa «INIAHIIETHO» KOMIIOHOBKY HHIMBHIyalbHEIX TEILIOBBIX IIyHKTOBY, KyPHAI
«HosocTu TemnocHabxenus» Ne 3, 2017 r.
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MO3BOJISIOIINM OCYIIECTBUTH CBOCBPEMEHHOE TEXOOCIy)KMBAaHHE, HANAJKY, 3aMEHY O€3 BBIIOJIHEHUS
oTepanuii 110 IEMOHTAXKY JAPYTrOTo CONMPSHKEHHOTO 000py1oBaHus’.,

Jns mpumepa B Tabiuie 2 MpUBEACHBI Pe3yIbTaThl CPABHUTEIBHOTO AHAIN3A MIACTUHYATHIX
TEMI00OMEHHHKOB M KOKYXOTPYOHBIX TEIII00OMEHHUKOB' .

W3 W3MOKEHHBIX BBINIE JAaHHBIX B Tabmumy 3 cBegeHa HHGOpMAUs A CpaBHEHHS
Maccora0apuTHBIX XapaKTePUCTHUK psAa TEINIOOOMEHHUKOB, PACCUMTAHHBIX JUIS CIEAYIONINX YCIOBHUI:
TpeOyeTcs OCYLIECTBUTh 2-CTyneH4arblii HarpeB Bojasl ['BC, npu 3ToM pacxoa HarpeBaeMoil BOJIbI
cocTaBisieT 8,4 T/4, TeMIiepaTypbl HarpeBaeMoi BOJIbI (ITOCIEIOBATEIBHO MO CTYIEHsAM) - 5, 43 u 55
°C. Ilo rperomeli cpene ObUTM 3aJaHbl CIEAYIOIIME MapaMeTphl: pacxoj uepe3 2-10 U 1-10 CTyneHu
COOTBETCTBEHHO 5,6 m 15,2 T/4; TemmepaTypsl rperomeid cpeapl Ha BXOJE BO 2-10 U 1-10 CTymneHHU

cootBercTBeHHO 70 u 52 C. Ilo rabapuTHBIM pa3MepaM MPOCIEKUBAETCS OUEBUIHOE MPEUMYIIIECTBO

Ter1000MeHHbIX anmapatoB TTAU.

Tab6nunma 2 - Pe3yiabTaTbl CPAaBHUTEIBHOr0 AaHAIW3a TEMI000MEHHUKOB HAa HArpy3Ky IO
oronenuio 0,4184 I'kan/u npu pacxoae Boabi Ha IBC 7,04 m3/4

Kpurepnii TTAR JAD HJ‘laCTI/IH‘{anll/I HJ‘[aCTHH‘laTL:PI
pa300pHbIii Hepa300pPHBbIii
CroumocTs, py0. (6e3 HJIC) 126 820 269 849 350 016 220017
Bec, kr 22 156 562,3 89
mnHa — 3295 Bbicg)gg B
["aGaputs! (AxIxB), Mmm JuamerTp - 675x460x1772 84x474x1180
108 Jamerp -
340
O0CTyKIBaeMOCTh pa30opHEIA | pa30opHBIT Ppa30opHEIA Hepa30OpHBII
MaxkcumainbHOe pabouee JaBleHuUE, 16 25 21 22
MIla
[otepu napnenns, MIla 0,018 0,02 0,024 0,023
Jlnamazon pabounx Temmepatyp, °C 10 250 110 250 pacuetHas 150 pacuetHas 150
TonmmHa CTEeHKH KOXKyXa/TOJIIIIHA 1 vn 0.4 wn 0.5 wn
[UIaCTHH
0,
CTOUMOCTD MIPOKIAA0K, % OT 0,015% 1% 30% )
ctoumocT TA

Tab6auua 3 - Pe3yabTaThl pacyeToB radapuTHbIX 00beMOB TeIVIO0OMEHHBIX ANNAPATOB Pa3HbIX

3

THIIOB, M
Ne Mapamerp InacTuHYaThIi BBIM TTAU
n/n (MOHO00JI0K)
1 TaGaputHblii 06beM | cTynenu, m3 019 0,416 0,03
2 T'a6apuTHBIA 06beM 2 CTyIEHH, M> ' 0,124 0,007
UTOr0, M3 0,19 0,54 0,037

® Bapon B.T". «B03MOKHOCTL NPOBEIEHNS PEHOBALMY TEIJIOCETEH, He TPeOyIOIas MOUCKA JIEHEKHBIX CPEJICTB, UJIH EI1E
pa3 o «[TaHIeTHBIX» TeMJIOMyHKTaxXy, )KypHal «TemtosHeprodddexrupnsie Texuonorum» Ne 1-2 (65-66), Cankr-

IerepOypr, 2012

7 A.B. Baces «HpeHMyIIIeCTBa IJIAHIIETHOI» KOMIIOHOBKH WHAWBUAYAJIbHBIX TCIJIOBBIX ITYHKTOB», XKYpHaJI «HoBoctn

TeriocHa0xeHus» Ne 3, 2017 .
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ABTOpPBI HACTOSIIIETO HWCCIEAOBAHHS TOXE 3alpOCHWIIM  Psl KOMIIAHUH O mombope
TEII0O0OMEHHUKOB /Il CpaBHEHUs. Pe3ynpTaThl pacdera TEIIOOOMEHHUKOB IS 2-X CTYNEHYATOMN
cxembl I'BC (xotopsie HarperoT 7,5 M4 Bozsl ot 5 10 60 'C temmonocurenem 70 “C (mpu ycnoBusax

MaKCHUMaJIbHOTO pa30opa, MOITHOCTh TerioooMeHHuKa - 0,42 ['kay/4) npuBeeHb! B Ta0HIe 4.

Tadoauua 4 - Pe3yabTaThbl pacyeToB NMOCTABIIMKOB Telioo0MeHHbIX anmnapatoB I'BC pasnbix
THIIOB

. .| Ilmactunyateiii | KoxkyxoTpyOHBbIii .
Tun IInacTuHYaTHIi pa30opHbIi pasGopHnii TTAU Ko:xyxorpyoustii JAD
000 «Kemsron 000 «[andoce»| OO0 «TemnnooomeH» 000 «Hemen»
Mamumnskey
[IpousBoauTenp 1 >
1 ctyneHs 2 cTyneHb cTymens |cTynens 1 ctynens |2 ctyneHs| 1 crymeHp |2 cTymeHb
Mouocre, 0,26 0,15 026 | 017 0,26 0,15 0,26 0,15
I'xan/g
Bec, kr 180 168 285 19 13 50 43
mna- |1587x322| PP | P
Tabaputer, MM [430x323x1020430x323x1020] 535%395x960 | 2695x133-| 108 -
JIUaMeTp - | JuaMeTp -
JuaMeTp | amamerp 159 140
CroumocTs (B
TEKYIINX
LeHax, 6e3 77 62 219 68 62 102 93
HAC), ToIC.
pyo.

Croumocth B Tabnuie 4 yka3aHa 10 COCTOSIHHIO «Ha CKIIae», T.e. 0e3 yueTa TPaHCHOPTHBIX
pacxon0B. M3 nmpuBeAeHHBIX JaHHBIX BUIHO, YTO MPH MPAKTUYECKU CXOXKHMX JAHHBIX 1O CTOUMOCTH,
TeruiooOMenHble ammapaTsl TTAW 3aMeTHO BBIMTPBIBAIOT 1O BECy, a OT Beca 3aBUCAT U 3aTpaThl Ha
TPAHCIIOPT, W Ha TMOTPY3KY-pa3rpy3Ky, H yIOOCTBO MOHTa)xka/JIeMOHTaxa, OOCITyKHBaHUS,
pa3bopku/cOOpKH, yCTPOMCTBO PyHIaMEHTa, OTIOp U T.1.

He3aBucuMbIli MOHHUTOPWHT M aHAIH3 COMOCTABHTEIBHBIX XapPAKTEPUCTUK TEIUIO0OMEHHBIX
anmapatoB B utojie 2015 r. 6putn npoBenenbl ArentctBoMm Ctparernyeckoro Pazputust CeBacTomnosst
(ACPC) ¢ nenbio BeIOOpa 000pyIOBaHUS JISI PEKOHCTPYKIIMH CHUCTEM TEIIOCHAOKEHUSI U TOPSYETo
BoJlocHaOeHus cyOwbekta ¢eaepauun - 1. CeBacromonsa. B cBoem oryere ACPC npuBogut
crenyromue rpaduKi CONOCTaBUMBIX XapaKTePUCTHK TETNIOOOMEHHBIX alapaToB:

— ropsiuee BojocHaOxeHue (prucyHok 12);

— oToruieHne (pucyHoK 13).

39



OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

ConoctaBuUTeNnbHbIe XapaKTEPUCTUKKN TENNOOOMEHHbIX annaparoB
no AaHHbIM AreHTcTea CrpaTteruyveckoro Pazsutusn Cesacronons (ACPC)
(06.2015 r.) — ropsivee BogocHabxeHue

CroumocThL 06opyaoBaHus CpeaHerofjoBasi CTOMMOCTL BNafeHus 3a
(kanuTankbHbIe 3aTpaTkl), ThiC.py6 15 net (npuBeAeHHbIe 3aTPaThl),Thic.py6
300 ket =600 kBT 300 ket ®m6500 kaT
150 50
40
100 - — 30
10 .
0 0!
TTAA Puvapan H3TO Alfa Laval TTAA Puaan H3TO Alfa Laval

OTHOWeHUe CTOMMOCTH BnagexHusa 3a 15 ner k HayanbLHOW
cToMomocTu obopynoBaHus

300 ket ®m600 kBT

TTAN Pupan H3TO Alfa Laval

oON & O 0O

Pucynok 12 - ConocraBumMble XapaKTePUCTUKH TeIJI000MeHHbIX annapatoB no AanabiMm ACPC
(06.2015 r.) — ropsiuee BoJOCHADKEHHE
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ConocraBurenbHbIe XapakTepuCTuMKn TENNOOOMEHHbIX annaparos
no aaHHeim ACPC (06.2015 r.) ~ oronnenwne

CroumocTtb 06opyaosaHus CpegHerogosas CTOMMOCTL BrafeHus 3a
(KkanuTanbHbIe 3aTPaThl), ThIC.pyd 15 ner (NnpuBeaeHHbIE 3aTPaThl),ThiC.py6
300 ke ® 1000 ksT 300 ket = 1000 ksT
400 80
300 60
200 40
100 l I I 20 I I
0 0 .
TTAWM  Pugan H3TO Alfa Laval TTAN PuaaH H3TO Alfa Laval

OTHOWeHUe CTOMMOCTHU Bnagexun 3a 15 ner Kk HayanbHON
CTOMOMOCTKU 0B0pyAOBaHUS

300 keT ®m 1000 ket

TTAA Pwuaan H3TO Alfa Laval

o N A O o

Pucynok 13 - ConocraBuMble XapaKTepPUCTHKH TeNJI000OMEHHBIX annapaToB no AanusiM ACPC
(06.2015 r.) — oToMJIEHHE
[Ipu pacuere CTOMMOCTH BIIaZICHUsI OBUIH YYTEHBI KaK PACXOJHbIC MAaTepUAIIbl, TaK U 3aTPaTHl B
YeJ0BeKO-4acaXx Ha OOCITY)XMBaHHE TEINIOOOMEHHUKOB (B COOTBETCTBHH C peErJIaMCHTaMH
HPOU3BOIUTENICH).

3.1.9. O6ume BbIBOABI MO pazaeny 1

CornacHo aHanu3y MyoJuKalui K TeMI000MEHHUKAM MpU Iepexo/ie Ha 3aKkpbITyo cxemy ['BC
(unu opraHM3alMy HE3aBUCUMOM CXEMBbI OTOIJIEHHS ) IPEABSBIIAIOTCS CAeAYIOIINe TPeOOBaHUS:

1. MaccorabaputHble nokazatenu. Hampumep, B CTeCHEHHBIX YCIOBUAX moaBayibHbIX WTII
MOTYT OBITh «KPUTHYHBIMM» KaK JJIMHA TEIMJI0OOMEHHOTro ammapara (MOTYT OTCYTCTBOBAaTh
MOHTQXHBIE MPOEMbI B TOJIBaJiax), TaKk M BeC (HEOOXOAMMOCTh BPYUHYIO <JIOCTaBISATHY» K MECTY
MOHTa)ka 06€3 rpy30M0IbEMHBIX MEXaHU3MOB);

Huzkas ctouMocTh Ter1000MeHHHUKA U HU3Kasi CTOMMOCTD BiaJieHHs! (00CITy>)KUBaHus);
JlocTynmHOCTh WK Jja’ke BO3MOKHOCTh PEMOHTA;

2
3
4. HpOCTOTa AOCTYIIAa K IOBECPXHOCTAM IJId OYUCTKH OT OTJIOXKECHMIA;
5 Hegricokoe r UAPOJUMHAMHAYCCKOC COMPOTHUBIICHUE,

6

CKIIOHHOCTh K CaMOOYUIICHUIO HWJIM MHUHHUMAJIBHOMY 3arpsa3HCHUIO (HpI/I CO6J'IIOI[CHI/II/I
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CKOPOCTHBIX PEKUMOB TEIIJIOHOCUTETIS).

CpaBHeHHE TI0 YKa3aHHBIM TapaMeTpaM MpeacTaBieHo B Tabnuie 5. K cpaBHEHUIO MPUHSATHI

IUTACTHHYATHIE pa300pHbIE, MastHbIE U KOXKYXOTPYOHBIE HHTEHCU(DUIIMPOBAHHBIE TEIUIOOOMEHHHUKH.

Tadauna 5 - CpaBHeHHE TENJI000MEHHUKOB 10 IKCILIYaTAIMOHHBIM TPeOOBAHUSIM

. . Ko:kyxoTpyOoHbIii HHTeHCH(UIUPOBAHHBIH
IInacrunuareiii | IlmacTuHYaTHIH yXoTpy b P

Kpurepun . . TTAHU .

pa300pHbIii nasgHbII JAD (IToawia) BHHTOBOI
(CeBacTomnoJib)

KoMITakTHOCTE - + + ++ +
Huskas macca - + + ++ +
Huskas cTonMOCTh ) + + + +
TENI000MEHHNKA
Huskas cTouMOCTh . ) + + +
BIIaJCHUS
B03M0OKHOCTh pEMOHTa + - + + -
IIpocroTa nocryna k
MMOBCPXHOCTSAM JJII OYUCTKH - - + + -
OT OTJIOKECHUH
Hesnicokoe
TUAPOANHAMHYECKOE + + + + +
CONPOTHBJICHUE
CKIIOHHOCTH K
CaMOOYMILIEHHIO WIIN

n - - ++ + +
MI/IHI/IMaJ'II)HOMy
3arpsi3HEHUIO

Kpome Toro, Hy>KHO yYUTHIBATh CIETYIONIIE OCOOCHHOCTH TTOCTABIUKA!

1. Cpok H3roToBIIEHHS U TOCTAaBKH, OCOOEHHO IPHU MAacCCOBOM YCTaHOBKE TEIIOOOMEHHBIX
anmnaparos,

2. ObecrnieueHre 3amacHbIMU YacTAMH M PAacXOIHBIMM MarepuanamMu (s pa300pHBIX
IUIACTUHYATBIX ), UX CTOUMOCTb U IEPUOJUYHOCTD 3aMEHBI.

3. Pacnonoxxenue ckinaja 3amacHbIX 4YacTell B HENOCPEJICTBEHHOM OJM30CTH K  TO-
TEHIMAJIBHOMY 3aKa3uuKy (7151 pa300pHBIX IUIACTHHYATHIX).

N3 Ttabmuupl S5 ciexyer, YyTO MO BCEMY KOMILIEKCY HOTPEOMTEIbCKUX CBOMCTB Hamboiee
BBIJICTISIFOTCS KOXKYXOTpyOHbIe TermmoooMenuuku JAD ([Tosnbma) u TTAU (CeBactomons).

3.2.llesecoobpa3Hocth koMiuiekcHO pexkoHcTpykuuun HTII ¢ mepeBoaom
NnoTpeduUTeEIed HA HE3ABUCUMYIO CXEMY

Kak mokazanm ombIT SKCILTyaTalluM, 3aKphITad HE3aBHUCHUMasd CXEMa TEIIOCHAOKEHNS KaK II0
OTOIIJICHHUIO, TaK U I10 I'BC nmeer pAA HEOCTIOPHUMBIX IMPEUMYIICCTB C TPAAUIIMOHHBIMU 3aBUCHUMbBIMHA

3JICBATOPHBIMHU CXCMaMMU:

1) Bo3M0OXXHOCTH  aBTOMaTHYECKOI'O peryjiupoBaHus  moJgadund TEIIOBOM SHEpIrun |y

HOTpe6I/ITCJ'I$I. B PE3YJIbTATC IMMOBBLIIICHHUC KAa4Y€CTBaA TeHHOCHa6)KCHI/IH, CHHIXCHHC l'IOTpe6J'ICHI/I}I
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TEIUIOBOM HSHEPrMM BCJEJICTBHE MCKIIOYCHHUS «IEpeTonoB» U 3(P(GEKTUBHOIO paclpeeeHus
TEIJIOBOM DHEPIUH.

2) Bo3MOXHOCTB Iepexo/ia Ha KOJMYECTBEHHO-Ka4eCTBEHHOE PEryJIMpOBaHUeE.

3) Bo3MOXXHOCTh MOJAKIIIOUCHHSI HOBBIX MOTpeOUTENel 0e3 MepeKIaiku CeTei ¢ yBeTUUYeHHEM
qraMerpa, 0e3 CTPOUTENbCTBA HACOCHBIX CTAHLIMN.

4) YMeHbIICHUE BEIMYUHBI TIOAMUTOYHON BOJBI M PACXOJIOB HA €€ MIPUTOTOBJICHHE.

5) CHmXeHHE 3KCIUTyaTallHOHHBIX PacX0I0B.

I'mnpaBnuueckas B3aMMOCBA3b OTIEIIBHBIX 3JIEMEHTOB CUCTEMBI IIPY 3aBUCUMOM IIOIKIIIOUEHUU
OTONMTENBHBIX CUCTEM U OTKPHITOIO BOAOPa300pa C TEYEHHEM BpPEMEHM HEU30€XKHO IMPHUBOAUT K
pasperyiupoBKe T'MIPaBIMYECKOr0 pekuma paboThl cucteMbl. B Oonbliol creneHu 3TOMY
CHOCOOCTBYIOT HapylleHHus (B T.4. CIMBBI TEIUIOHOCHUTENS CO CTOPOHbI HoTpebuteneil teruia). B
KOHEYHOM MTOr€ STO OKa3blBaeT OTPULATEIbHOE BIUSHME HAa KaueCTBO M CTa0MIIBHOCTh
TEIUIOCHA0XKEHUS U CHHXKAaeT 3(PPEKTUBHOCTh pabOThI TEIUIOMCTOUYHUKOB, a JJIs IOTpeduTeel Tera

CHMXACTCA KOM(l)OpTHOCTI) JKWJIbS P OJHOBPEMCHHOM ITOBBIICHUH 3aTpart.
Xunoe ananne

™ 2 Oronnesms Bewrunaums

sogocHabxesme
Tennoso# nyHKr
Bropas Linprynsuyponsi :8
cTyness wacoc BC 6 -
[ ——
3 4
cucTeMy rsc )
1 < /
Banonpoaoguiit Hacoc % 1 b )
— el L -
o Hacoc umprynauma
& = OTONNGHKA (D & ]
i s cacr:uu OTONNOHKA
i | |cucTomun oTonnenus 3
Hacoc
NOANMTION
1 ccrows (P
OTONNOHMA _— - i
Tennoso#n b 4 oz
saon J Cucrema perynnposanus

o RUEWTH o 4
< { ¥ <

Pucynok 14 - lIlpunuunuansuas cxema TII ¢ 3akpbITOi cucTeMOli ropsiuero BOA0CHAOKeHUS U
He3aBMCHMOM CXeMO# NPHUCOeIMHEHHUS CHCTEMBbI OTOIIJICHUSI

OKOHOMUYECKH OoIpaBJaHHbIM ABIIACTCA KOMIIJICKCHOEC PEHICHUC, BKJIIOYAOIICC

OJIHOBpGMGHHBIfI nepexoa Ha HE3aBUCUMYIO CXEMY IHNPUCOCAMHCHUA CUCTEMBI OTOILUICHUA C
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

YCTAHOBKOW aBTOPETYJISITOPOB M HA MOBBIIICHHBIM CKOPPEKTHPOBAHHBIA TpaduK OTIyCKa TEIUIOBOU
HEpruu ¢ «roukoil m3noma» T1=70-75 °C, T.e. PEKOHCTPYKIMS aHAJOTMYHAs PEKOHCTPYKLIUU
3aKpBITOM CUCTEMBI TEIUIOCHAOXKEHMS, CONPOBOXKIAcMasl YBEIMUYEHHEM pACX0Jla CETEBOM BOJBI HA
OTOIUIEHME M CHMIKEeHuEeM pacxona cereBod Boasl Ha ['BC. Ilo pa3HbIM oleHKam, Takas
PEKOHCTPYKIMSI TIO3BOJIMT CHHM3HUTh 3aTpaThl Ha TeruiocHaOkenue Ha 20-25%. Ilepexox Ha
HE3aBHCHMOE IIPUCOEANHEHNE CUCTEMBI OTOIIEHUS MIPUBEAET K YIYyULICHUIO KauecTBa ropsiueil BOJBI,
MOCKOJIBKY OT CHCTEMbI TEIUIOCHA0KEHUS OyIyT OTKIIOYATHCSI CUCTEMBbI OTOIUICHUS 3/1aHUH, KOTOpBIE
ABJISIIOTCS] HanOoJIee 3arpsi3HEHHBIMU KOHTYPaMHU.

YroObl JOCTHYb MaKCUMaJbHON 3SHEprod(p(eKTUBHOCTH 3/aHusi, HEoO0XOAuMMa YCTaHOBKA
npubOpoB yueTa BXOAALIMX HHepropecypcoB, aBToMatnueckoro WTII ¢ moromo3zaBucumbIM
ylpaBjieHUEeM, OallaHCUPOBOYHBIX KJIAlaHOB HA CTOSKM CHUCTEM OTOIUIEHHUS, aBTOMAaTHYECKHX
TEPMOCTATOB Ha NpuOOpbl OTomIeHus B 31aHuM. Kommiekc o0opyaoBaHus —oOecrequT
JUCIIETUEPU3ALUI0 B PEXKUME OHJIAWH M WHIMBUIYaJbHBI Y4eT B KaKIOW KBapTHpE, Kak Ha
FOPU30HTAIBHBIX CHCTEMax OTOIUICHMsS, TaK M Ha BepTUKaJIbHBIX. Jlucmerdep [0JKeH
KOHTPOJIMPOBATh, a MpU HeoOXoauMocTu ympasisaTh TII mo0oro 3maHus, KOTOpOE MOIKIIOUEHO K
cucreme. CucreMa NO3BOJISIET JENIaTh pacdyeT NOTPEOJICHUsS TEIla B PEAIbHOM PEXHUME 32 I€Hb WU
MecsII - OHa cpa3y (popMupyet 1oKyMeHTHI s YK, Mo3BoJIsieT MOMEHTAIBHO pearupoBaTh, BEICKUIATh

PEMOHTHYIO OpHraay B ciydae HEOOXOAUMOCTH.

4, Br100op 1 000cHOBaHHE MeTO/Ia PeryJIMpPOBAHNs OTIYCKA TEIUI0OBOI JHEPIUH
OT MCTOYHHMKOB TEIIOBOW IHEPIruu

[TpoexToM akTyanusupoBaHHOM Cxemsl TeruiocHaOxkeHus Ha 2019 r. He mpeaycmarpuBaeTcs
MU3MEHEHHE METOJO0B PETYJIUPOBAHUS OTIIYCKa TEIUIOBOM SHEPruu OT KoTenbHBIX, B CL[T oT KoTOpBIX

npelycMaTpuBaeTCs epeBojl moTpedureneil Ha 3akpbiTyto cxemy ['BC.

5. IIpensioxkennsi M0 PEKOHCTPYKUUHM TEIIOBBIX ceTeil /15 o0ecredeHust
nepeaavyu TEeNJI0BOM SHEPTrUuM NMPH nepexoie OT OTKPBITO CUCTEMBbI
TEIUIOCHA0KeH U (TOpAYEro BOAOCHAOXKEHHsI) K 3aKPbITOI CHCTeMe ropavero
BOJOCHA0XKEHUS

[lpu mnepeBonme mnoTpeOUTEnei Ha 3akpbiTylo cxemy ['BC morpeOyercs mpou3BecTH
PEKOHCTPYKIIMIO Y4aCTKOB MAaruCTPaJIbHBIX CETEH OT KOTEIbHBIX, C IENIbI0 YBEIUUYCHUS TPOITYCKHON
CIIOCOOHOCTH.

Y4acTKH TEII0BBIX CCTCﬁ, noIC)Kaue pCKOHCTPYKIIUHU, IPCACTABJICHBI HA pPUCYHKAX HHUKC.
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

T-BK|
'  BK Hosesbie laabi|

Pucynoxk 15 - TpaccupoBka marucrpadeii ot korejabHoii HoBble JIsaabl OO0 «IICK»,
NMO/VIe:KAIIMX PEKOHCTPYKINHU
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

BK Kucnoruwie flaun

T-3!

T-5

T-26

T-34 - ;
\/ K-44
T-41

L4 ~

urn-1

\

Pucynok 16 - TpaccupoBka maructpaJeii ot korejabHoii Kuciorusie Jauun OO0 «I1CK»,
MO/AJIeKAIMX PEKOHCTPYKIMHU

Hepexon Ha 3aKpBbITYHO CXCMBbI I'BC MNpUBCACT K CYHICCTBECHHOMY HW3MCHCHUIO pa6OTBI

CHUCTCEMBI XOJIOAHOT'O BO)IOCHa6)KeHI/ISI ropozaa. B cBs3u ¢ BO3PAaCTAHUCM HAI'Py3KHU HAa CUCTEMY, TAKIKC

HOTpe6yeTC}I NEepeKIaaKa MaruCTpaJbHbIX BOJOIIPOBOIAOB.

OpI/IeHTI/IpOBO‘{HaH CTOMMOCTB MepOHpI/IHTI/Iﬁ IO PCKOHCTPYKIUHU CETCBOT'O XO034ICTBa B 30HE

notpebureneil ot korenbHON HoBble Jlsapl nmpeacraBneHa B Tabnuie 6, B Tabaume 7 — OT KOTeIbHOU

Kucnornasie Jlauu.

Ta6auna 6 - UuBecTHIIMM B pa3BUTHE CETEBOro X03siiicTBa 0T KoTeibHOI HoBble JIsiabl

Nen/m Meponpusitust IIporsxeHHOCTH Op“ezl:;];pr(f lg:; l;_;‘; éf(;txo ;Tylé.pé‘go;; g eHax
1. PekoHCTpyKIUS T/C 2512,5m 46 902,8
2. Pexonctpyknus cereit XBC 2 000 m 22 674,0
Hroro 6e3 HIAC, ThIC. pyo. 69 576,8

Tab6auua 7 - UnBecTHIMH B Pa3BUTHE CETEBOI0 X03siicTBa OT KOTe1bHOI Kuciaorubie laun

Neni/m Meponpusitus IIporsizkeHHOCTH Opﬂezl-(l)Tnglpr(flg;:lﬁi; é?i:ﬁ?;;%,pgeﬁ:;[; geﬂax
1. PekoncTpyknus 1/c 64532 ™M 79 270,4
2. Pexonctpykuus cereit XBC 2 000 m 26 355,9
Hroro 6e3 HIAC, ThIC. pyo. 105 626,3
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

6. Pacuer noTpe0OHOCTH MHBECTHUIIUII /1JISl IEPEBOIA OTKPBITON CHCTEMBI
TEIUIOCHAOKeH sl (TOpAYEro BOAOCHAOXKeHNsI) B 3AKPBITYI0 CHCTEMY IOpsiuero
BOJ0CHAOKEeHUS U IVIAH-TPA(PUK pean3anuu MeponpusiTUil

Meponpuatust M0 KaXIOMY TOTpeOUTeN0 (37aHUI0), HEOOXOAWMBbIC I OOecredYeHus
nepeBojia Ha 3akpeiTyto cxemy I'BC Bkitouaror B ceOs:

1) CocraBieHnue MOOOBEKTHBIX TEXHUYECKUX PELICHUH U (OPMHPOBAHHE MPOCKTHO-CMETHOU
JOKYMEHTaluu (OPUHATO B COOTBETCTBUM C YCPEAHEHHBIMH IPEIJIOKEHUSMHU IPOEKTHBIX
opranusanuii 10+15% ot cymmapnoii croumocta UTII + BHYTpeHHUX KOMMYHUKaLU);

2) Mepomnpusitusi M0 TOATOTOBKE IOMELICHUI Uil MPOBEICHHS CTPOUTEIBHO-MOHTAXKHBIX
paboT (TUKBUAALMS TOATOTUICHUM, OYMCTKA TEXIOIOJbS OT MycOpa);

3) 3akymka 000pyI0BaHUsl, IPUHSTAs B COOTBETCTBUU C IICHAMH IPOM3BOAUTEIIS,

4) JloctaBka oOOpy[OBaHMs, MNpuHATas B cooTBercTBHM ¢ 1. 4.60 MJIC 81-35.2004
«Metoauka oOmpenesieHus CTOMMOCTH CTPOUTENIBHOW MPOAYKUMHM Ha Tepputopun Poccuiickoit
®enepanuny;

5) PekOHCTPYKIMST BHYTPHIOMOBOM pa3BOJKH KOMMYHHUKAIMid. [IpOrHO3 MO JaHHOW CTaThe
3aTpyJHUTENICH, BBHUAY OTCYTCTBUS OOIIEIOCTYIHBIX IPOEKTOB-aHAJIOIOB, a TaKKe€ CMETHBIX
HOPMAaTHBOB. B HacToseM pacuere npeaycMaTpUBaeTCsl YCPEIHEHHAs OLIEHKA O CTOUMOCTH CUCTEM B
pasmepe 15% ot croumoctu obopynoBanust MTII. Tlpu sTom Ha 3Tame cocTaBiieHUS MPOEKTHOU
JOKyMeHTaluu B jaoMax ¢ HeckonbkuMu WTII HeoOXonMMO BKIIIOUUTH B CMETY JOINOJHMUTEIbHBIE
tpyoomnpoBoasl 'BC ot ogroro UTII, B koTopoM OyaeT OCyIIECTBISATHCS MOATOTOBKA TOPSYEH BOJIBI
Ha BECh JIOM;

6) BoinonHEHHE CTPOMTENFHO-MOHTAXHBIX W IyCKOHAJIAJOYHbIX paboT (IPUHATO B
COOTBETCTBUU C YCPEIHEHHBIMU NMPEAJIOKEHUSIMU MPOEKTHBIX opraHuzauuii 30+60% ot cymmapHOi
croumocTt U TII + BHyTpeHHUX KOMMYHHMKAIU).

JIs OLEHKM KalWTaJdbHBIX BIOKEHHWM B IPOEKTHI PEKOHCTpYKUUHU cylecTtByromux HWTII
IIPUMEHEH METOJ aHAJIOTOB, C YYETOM KOMMEPYECKUX IPEUIOKEHUM OpraHU3alMi-IIpOM3BOAUTEIEH
TEIIOTEXHUYECKOT0 000PYI0BaHUS.

Hwmxe mpencraBneHa cpaBHUTENbHAs oOLEHKa BapuaHToB 3akpbiTs ['BC ¢ nmpumeHeHnem
tunosslx UTII no 2 BapuanTam:

- C IpUMEHEHUEM Ter1000MeHHbIX anmnapaTtoB JAD,;

- C IpUMEHEHHEM Ter1000MeHHBIX anmapaToB TTAU.

[lenpl Ha yCTAaHOBKY O0OOpYyIOBaHHMSI B MHOTOKBAapTUPHBIX JIOMax paH)XUPOBAHBI 110
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

CIIETYIOIIUM KaTerOpHUsIM:
- MHOTOKBapTHPHBIE JJOMa C KOJMYECTBOM IMOABE310B Ooisiee 1, ¢ yuerom mpumenenus 1 y3ma
noarorosku I'BC Ha Bech noMm;
- MHOTOKBApPTUPHBIE OAHONOABEe3AHbIe Ioma ¢ 1 UTII;
- MHOTOKBAapTUPHEIE JI0Ma, T/I€ TUIAHUPYETCS K YCTAaHOBKE OJJTHOCTYIICHUYATas CXeMa.
HeoOXxomMMOCTh ~ yCTAaHOBKM  JBYX- WJIH OJHOCTYIIEHYATOW CXEMBl  OMpEIeINIeTCs

K03 pureHTOM:

"¢ — makcumanbHas yacoBas Harpyska ['BC, I'kan/u; Qop — pacueTHas Harpyska

rae Qrs
OTOIICHUs U BEHTUJISILMH, ['Kan/4.

OpHocTyneHyarass cxema IpuMeHseTcss npu odeHb Maiblx (<0,2) wiaM oveHb OOJbIIUX
3HaueHusAX Kodpounuenra (=1). B  ocTampHbIX cioy4yasXx PpEKOMEHIYETCS  HCII0JIb30BATh

JBYXCTYIIEUaTyI0 CXEMY.
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OBOCHOBBIBAIOILINE MATEPUAJIBI K CXEME TEINIOCHABXEHS MO I'O 'OPO/I ITEPMb HA TTIEPUO/T 2020-2035 I'T.
I'JIABA 9. ITIPEJJIOXKEHNA I10 IIEPEBOAY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPAYEI'O BOJOCHABXEHV ) B 3AKPBITBIE CUCTEMBI I'OPSIYET'O BOJOCHABXEHU A

YaenbHasi CTONMOCTb PEKOHCTPYKIHH, MJIH. Py0./I'kan/4a

12

10

\\\
\ \
N Tee——

Beanuuna 1oropopHoii Harpy3ku, I'kan/y

3manue ¢ 1 UTII n neyxctynenuaroit cxemoit ' BC na 6aze TA TTAU Pexoncrpykuus Bcex UTII, opranu3aiust 3akpsitoil cxembl Ha 6aze TA TTAU

3nanne ¢ | UTII n nByxcrynendaroi cxemoii ' BC na 6aze TA JAD Pexoncrpykuns Bcex UTII, opranmsarust 3akpeIToi cxemsl Ha 6aze JAD

Pucynok 17 - CpaBuenue yaeiabnoii croumoctu UTII (3akpbiTue 'BC + opranusanus nezaBucumoii cxemsl) 1is1i TA JAD u TTAHU

1,2
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

Kax Bugno, pexoncrpykumss WTII Ha c ycranoBkot TA JAD BeIrsiIuT aopoxe Mo
KaluTaJIbHBIM 3aTpaTaM. [[puarHO# TOMY CITyKHUT yBEJMUEHHUE IIEHBI 32 CYET OCTaBKU 000PYAOBaHUS

u3 Ilompmm  —  crpanbsl-npousBoxutens. IlocraBmuk — obopymoBanuss OOO  «Hemen»

(https://www.nemen.ru/index/our-product/catalog/teploobmennik/) OCYIIECTBIISET no100p
000pyI0BaHUS U BBIJACT KOMMEPUECKOE TPEeAsIo’KeHHe B €Bpo. TakuM oOpa3zom, IieHa 000pyA0BaHUS
JIOJDKHA OBITh CKOPPEKTHPOBAaHA HA MOMEHT 3aKa3a, YTO JOJDKHO YTOUHSTHCS MPU MPOSKTHPOBAHHUH
WTIIL.

HecMmoTpsi Ha J0pOrH3HY 00OpyHOBaHMs, WMEHHO JaHHBIC TEIUIOOOMEHHBIE —aImapaThl
NpeUIaraloTcsi K yCTAaHOBKE, BBHJY YJIYYIICHHBIX OKCILTyaTallMOHHBIX XapaKTEPHUCTHK, YTO
HETOCPEICTBEHHO BJIHSIET HA KAUYECTBO TOPSYETo BOJIOCHAOKEHUS ISl KOHEUHBIX IMTOTPEOUTEINICH.

Hauunas ¢ npucoemuHenHoi Harpysku 0,3 ['kan/d, 1menecooOpa3HO IMpH MPOSKTUPOBAHHU
WTII npenycmatpuBath y3en npurotosicHus ['BC B olHOM MOMEIICHNH, YTO MO3BOJISET COKPATUTH
KaluTaJIbHbIC 3aTPaThI.

Vnensnass croumocts WTII ¢ omuoctymenuatoit cxemoit Ha 6-11% nemesne UTII ¢
JIBYXCTYIIEHYaTON CXEMOM.

Y mnotpebuteneit ¢ termoBoir Harpy3skoii I'BC 0,01 I'kan/u m meHee, mnpemiaraercs
YCTaHAaBJIMBATb HHIWBHUIYaJIbHBIC QJICKTPHUYCCKUC BOAOHArpeBaTeIn I'BC n COXpPaHATH

CYHICCTBYIOLIYIO CXEMY IIOJa4X OTOINICHUA U BEHTUJIAIWHU IO CIACAYIONIUM ITPpUYNHAM:

1) Hu3kasi MIOTHOCTh TEIJIOBOW HArpy3KM W HHU3KHH YPOBEHb TEIUIOMOTPEOICHUS] Ha HYXKIIbI
I'BC (cymmapnas Temosas Harpy3ka ' BC takux notpebureneii He npesblimaet 1,1 I'kan/q);

2) Boicokasi yJenbHas BeIMYMHA KalMTAIbHBIX BIOXKEHHH Ha pekoHcTpykiwio UTIL (ThiC.
py6./I'kan/y).

B tabnmune 8 u Ha pucynke 18 mpenctaBieHbl 3aTpaThl Ha peaIM3alUI0 MEPONPUATHI MO

PEKOHCTPYKIMH 00opyaoBanus B cymectByrommx UTII B Tekynmx meHax.
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OBOCHOBBIBAIOIIWE MATEPUAJIbI K CXEME TEIIVIOCHABXEHS MO I'O 'OPO/] ITEPMb HA ITEPUO/ 2020-2035 I'T".
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

1600

1400
> 1200 i

L
1000 :::””,,,

600 Pt

400

CTOMMOCTH PeKOHCTPYKUMH, ThIC. py0

200

0 0,2 0,4 0,6 0,8 1 1,2

Beauunna norosopHoii Harpysku, I'van/u

3nanue ¢ 1 UTII u neyxcrynenuaroit cxemoit I'BC Ha Bech oM

e===1TII ¢ ogHOCTYHIEHYaTOI cXeMOi

Pexonctpykuus Bcex UTII, montax | UTII ¢ ayxcrynenuaroii cxemoirt ' BC Ha Bech oM

Pucynoxk 18 - IIpuHsiThIe IeHbI HA peKOHCTPYKIHUIO 00opyaoBanus UTII

Onenouynass croumocth coctapimsitomux WTII wHa npumepe 5 w9 3TaxkHBIX 31aHUMN

npezcTaBieHa B Tabimme 9.
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OBOCHOBBIBAIOIIME MATEPUAJIbI K CXEME TEIVIOCHABXEHS MO I'O 'OPO/] ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'JIABA 9. ITIPEJJIOXKEHNA I10 IIEPEBOAY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPAYEI'O BOJOCHABXEHV ) B 3AKPBITBIE CUCTEMBI I'OPSIYET'O BOJOCHABXEHU A

Tab6auna 8 - Llensl Ha pekoHcTpykuuio UTII, oTHeceHHbIE K BeJIMUMHE CyMMAPHOH 10TOBOPHOIi HATPY3Ke

3nanue ¢ 1 UTII n aByxcTyneH4aToi cxeMoi

Pexoncrpykuus Bcex UTIL, monrtazk 1 UTII ¢

HaumenoBanue HUTII c onHOCTYNEHYATOM cXeMOW . .
I'BC na Bech 10M aByxcrynenyartoii cxemoii 'BC Ha Bech 1oM
Croumoctb VY aenbHas CTOUMOCTb CroumocTb VY aenbHas CTOUMOCTh CroumocThb VYnenbHas CTOMMOCTh
Benuunna HloroopHas PEKOHCTPYKIIUH, THIC. PEKOHCTPYKIIUH, MJTH. PEKOHCTPYKIUH, ThIC. | PEKOHCTPYKIUU, MITH. PEKOHCTPYKIIUH, THIC. PEKOHCTPYKIIUH, MJTH.
Harpysxa pyo. py6./T'kan/4 pyo. py0./T'xan/q pyo. py6./T'xan/4

0,07 498 7,132 428 6,139
0,09 513 5,515 439 4,723
0,12 529 4,550 451 3,878
0,14 546 3,911 463 3,320
0,16 564 3,460 477 2,927
0,18 582 3,158 491 2,663

\: 0,21 612 2,933 511 2,450

g 0,23 630 2,768 526 2,309

~ 0,25 648 2,627 540 2,190

= 0,27 666 2,507 555 2,088

E 0,28 684 2,403 569 1,999

< 0,30 702 2,312 584 1,922

E‘ 0,32 720 2,232 598 1,854

= 0,34 743 2,161 615 1,790 711 2,069

% 0,40 786 1,978 650 1,635 741 1,863

2 0,45 826 1,852 681 1,528 767 1,721

s 0,49 865 1,750 713 1,443 794 1,607

: 0,54 905 1,665 745 1,370 821 1,510

g 0,59 943 1,597 776 1,314 848 1,436

§‘ 0,64 982 1,538 807 1,264 876 1,371

e 0,65 884 1,353

|:°( 0,71 958 1,341
0,78 1032 1,330
0,84 1105 1,322
0,90 1179 1,314
0,96 1253 1,307
1,02 1326 1,301
1,08 1400 1,296
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OBOCHOBBIBAIOIIME MATEPUAJIbI K CXEME TEIVIOCHABXEHS MO I'O 'OPO/] ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'JIABA 9. ITIPEJJIOXKEHNA I10 IIEPEBOAY OTKPBITBIX CUCTEM TEIVIOCHABXEHUSA (I'OPAYEI'O BOJOCHABXEHV ) B 3AKPBITBIE CUCTEMBI I'OPSIYET'O BOJOCHABXEHU A

Ta6auna 9 - 3arparsl Ha o6opyaoBanue UTII B Tekymmx neHax Ha npuMepe 5 M 9 3Ta’HbIX IOMOB, ¢ TelJI000MeHHBIMH anmapatamu tuna JAD

CronmocTts
JIByXxX010B0 Croumocrs TPYO
Hacoc Hacoc Hacoc PuabTp yxx KHIInA ’ IMonnas
Xapakrepucr TO H Apmary | MemOpanH (daconunsl,
TO OB | moanuTo | NMPKYJANMO | HUPKYJISAINUOHH | ceT4yar . (KOHTPOJIBb H CTOUMOC
HKa I'BC N ! . . peryJimpyroug pa blif 0aK AHTHKOPPO3UOH
YHBIH Hubiii FBC bl bl I peryJupoBaH . T UTII
Uil KJIanaH e) HOIf 3alIUTHI U
H30JIA LT
5 3raxkeii, 4
oxBe3Ta 268701 | 225519 40000 88000 120000 4000 66000 24000 14000 170000 102022 1122243
9 3Taxkeii, 4
oxBe3Ta 407281 | 451039 128000 38000 180000 4000 83000 24000 20000 179000 151432 1665752
5 araxeid, 1
S 160935 | 225519 40000 88000 80000 4000 66000 24000 3000 170000 86145 947599
9 sraxeid, 1
S 283386 | 315727 81000 101000 152000 4000 66000 24000 7000 170000 120411 1324524
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE

CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

CBopHbIe KanuTaJIbHBIE 3aTpaThl peacTasieHsl B Tadnuue 10. B Ilpunoxenun 1 npeacrasiexn

MOOOBEKTHBIA NEpEeUeHb MOTpeOuTENeH, MOAJIeKAIINX MEPEBOAY Ha 3aKPBITYIO CXEMY, C YKa3aHHEM

croumoctu UTII.

Taoauna 10 - KanurajJbHble 3aTPaThl HA MEPONPHUSITUS M0 OPraHu3anum 3akpbIToil cxembl 'BC
U IUIAH-TPaUK peaju3aluu, ThiC. py0. (B TEKYIIMX IIeHAX)

KanuranbHble 3aTpathl B ThiC. py0. (B nenax 2019 r. 6e3 HJIC)

dran 2019 | 2020 | 2021 2022 2023 HUTOr O
A) BK «Hoevte JIa0b1)
1. CucreMa TenjI0CHA0KeHU s
1-1. Pexonctpykims UTII 0,0 1064,4 5115,3 39243 5832,6 15 936,6
ieieg CKOHCTPYKIHA TCIIOBBIX 0,0 31326 15 054,8 11549,5 17 165,8 46 902,8
1. UTOT'O no cucreme 0,0 41971 201701 | 154738 | 229983 | 628393
TEIJIOCHAOKEeHUS
2. 3aTparsl Ha cetu XBC
2. Pexoncrpykiust ceteit XBC 0,0 1514,4 72779 5583,3 8 298,4 22 674,0
UTOI'O no CUT+XBC 0,0 57115 27 448,0 21 057,2 31 296,7 85 513,3
b) BK «Kucnommnuwie /lauuy
1. CucreMa TenjI0CHA0KeHH s
1-1. Pexonctpykims UTII 0,0 12 014,8 23 096,3 15 104,6 6811,7 57 027,5
i;é;el“"{“pym“" TEIUIOBBIX 0,0 167011 | 321047 | 209960 | 94686 | 792704
1. UTOTO mo cucreme 0,0 287159 | 552010 | 361007 | 162803 | 1362979
TEIJIOCHAOKEeHUS
2. 3aTparsl Ha cetu XBC
2. Pexoncrpykmus ceteit XBC 0,0 5552,8 10 674,2 6 980,8 3148,1 26 355,9
UTOI'O no CUT+XBC 0,0 34 268,7 65 875,2 43 081,4 19 428,5 162 653,9
B) BK «Hckpa»
1. CucremMa TemjiocHAOKeHUus
1-1. Pexouctpykims UTII 157,6 41442 0,0 0,0 0,0 4301,8
1-2. FGKOHCprKHI/Iﬂ TEIIOBBIX 0,0 0.0 0.0 0,0 0,0 0,0
CceTCHnu
1. UTOT'O no cucreme 157,6 41442 0,0 0,0 0,0 43018
TEIJIOCHAOKEeHUS
2. 3aTpatsl Ha cetu XBC
2. Pexoncrpykius ceteit XBC 0,0 0,0 0,0 0,0 0,0 0,0
UTOI'O no CUT+XBC 157,6 41442 0,0 0,0 0,0 4301,8
HTOI'O no cucmemam meniocrnaoiicenus
1. CucremMa TemjiocHa0KeHUus
1-1. Pexoncrpykuust UTIT 157,6 17 223,5 28 211,6 19 028,9 12 644,3 77 265,9
L2, DeKOUCTPYIIA TemIonLIX 0,0 198337 | 471595 | 325456 | 266344 | 1261732
1. UTOT'O no cucreme 157,6 370572 | 753711 | 515745 | 392787 | 2034391
TEIJIOCHAOKEeHUS
2. 3aTparsl Ha cetu XBC
2. Pexonctpykuus cereit XBC 0,0 7 067,2 17 952,1 12 564,1 11 446,5 49 029,9
UTOI'O no CLT+XBC 157,6 44 1244 93323,2 64 138,6 50 725,2 252 469,0
C IICIBIO HO)I)Iep)KaHI/IH CTa6I/IHBHOFO FHI{p&BJ’IH‘IGCKOFO pe)KI/IMa peKOMCH}IyeTCSI

moaepum3aimio  UTII morpeburtenelt HaymHATHP OT MCTOYHHMKA TEIUIOBOM DHEPTHH,

HOTpe6I/ITeJ'IeI\/’I, KOTOPBIC UMCIOT MUHUMAJIBHYIO YIAJICHHOCTDb OT TCINIOMCTOYHHUKA.

T.C. C
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OBOCHOBBIBAIOIIUE MATEPHAJIbI K CXEME TEIIJIOCHABXEHS MO I'O 'OPO/Jl ITEPMb HA ITEPMO/ 2020-2035 I'T.
I'TABA 9. TIPEJUIOXXEHUA T10 ITIEPEBOY OTKPBITBIX CUCTEM TEIUVIOCHABXEHUA (I'OPSYETI'O BOJJOCHABXEHN ) B 3BAKPLITBIE
CHUCTEMBI I'OPAYEI'O BOJJOCHABXEHMA

7. Ouenka nejieBbIX nNokasaresiei 3¢ppeKkTHBHOCTH M KaYecTBa
TENJIOCHAOKEeHUS B OTKPBITON CHCTEeMe TeNJIOCHA0KeHUusI (ropsavero
BOJ0CHA0KeHUs) M 3aKPBITON CHCTeMe ropsiuero BOA0CHAOKeHU

Peanusanus npoekra nepeBoaa Ha 3akpbITyro cxemy npucoeaunenus no 'BC npennaraercs
IIOCPEJICTBOM YCTAHOBKHM IOJIOIpEBATENIed Topsiueid BOJBI HEMOCPEICTBEHHO B IPUCOEIWHEHHBIX
3nanusx. Jlannas cxema siBisercs HambOosee 3(()EeKTHUBHOW, €Clii CpPaBHHUBATH C 3aKPBITHEM CXEMbI
nocpeactBoM LTIl u 4-tpyOnoil cuctembl TterocHaOxenus. OcHOBHOM 3(dekT or mepeBoxa
noTpedureneit Ha 3akpbITyio cxeMy ['BC nocturaercs 3a cueT MOBBIIICHUS KaueCTBA TOPSYEH BOJBI y
KOHEYHBIX MMOTpeOnTENeH.

Taxxe cnenyeT OTMETUTHh BO3MOKHBIE 3((DEKTHI At HoTpeduTenei:

— CHIDKCHHUE TUIATEKEH 3a Tropsdyr0 BOMY HPHU CTOMMOCTH TEIJIOHOCHTENS BBINIE CTOMMOCTH
BOJIOTIPOBOIHO# BOJIBI,

— COOJTII0JICHUE TeMITepaTyphl TOpsSiUei BOJIBI;

— YMEHBIICHUE CJIMBOB MIPHU OTCYTCTBUY HUPKYIISIIIHHL;

— MOBBIIIEHUE IOCTOBEPHOCTH U CHIDKEHUE CTOMMOCTH MTPHOOPHOTO ydeTa.

Bo3mokHBI 3 PEeKThI OT mepexo/ia TAKKe U JJIs TEIJI0CHAOKAIOIICH OpraHu3alliu:

— JUKBHJIAIUS YOBITKOB ITPH TapuQe Ha TEIIIOHOCUTEIh HIDKE PEATbHBIX 3aTpPaT;

— BO3MOYKHOCTb ITOJTYUEHHSI TOTIOJIHUTEIBHBIX JOX0A0B OT 3kcrutyataruu UTIT;

— VIydYIIeHHWE pPEKHUMOB B TEIUIOBBIX CETAX C BO3MOXKHOCTHIO TIOJKIIOYCHHSI HOBBIX
OTpeOuTeNeH;

— MOBBIIICHUE KAY€CTBA TEIUIOHOCHUTENISI C YMEHBIIICHUEM BHYTPEHHEH KOPPO3UH 000PYIOBAHHS.

[TpenmytiecTBa KOMIUIEKCHOW OpPTaHU3aIMN HE3aBUCUMOM CXEMBI KaK 110 OTOIICHHIO, TaK U T10

I'BC npencrasnens! B pazzaene 1.2.

8. IIpensiosxkennsi M0 UCTOYHUKAM UHBECTUIHI

Ha tepputopun r. Ilepmu Bcero 3 cucreMbl MMEHOT OTKpbITYIO cxemy nojaun ['BC. Bcee
notpeburenu Haxonaarcs B cucreMax temnocHaOkeHus OO0 «IICK». VYuutbiBas wmacmtadbl
IIPOM3BOJICTBA TEIUIOBOM SHEPrUM U HKCIUTyaTallMio OOJBIIMHCTBA CHCTEM TEIJIOCHA0XKEHUS C
3aKpBITOM CXEMOM, 1eJecoo0pa3HO paccMOTPeTh «Tapu(HbIE» HNCTOYHUKU (UHAHCHPOBAHUS

(HpI/I6BIJ'IL, HallpaBJICHHAA Ha UHBECTUIIUHU, aMOPTHU3AlITMOHHBIC OT‘II/ICHeHI/Iﬂ).

3anaTBI Ha PEKOHCTPYKIUIO TCIuioMar HCTpaﬂeﬁ XOJOJHOTO BO)IOCH3.6)K€HI/I}I JOJIXKHBI OBITh
YTOYHCHBI B Cxeme BO)IOCHE[6)KCHI/I$I T. HCpMI/I. Hcrounukom (I)I/IHaHCI/IpOBaHI/IH TAK¥KC MOT'YT ABJIATHCA

cocTapJsitone Tapuda Ha XOJIOJIHYIO BOJY.
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OBOCHOBBIBAIOIIME MATEPUAJIbI K CXEME TEIUVIOCHABXEHS MO I'O 'OPO/] ITEPMb HA ITEPMO/ 2020-2035 I'T.
TJIABA 9. IIPEJUIOXKEHN A T10 ITIEPEBOJY OTKPBITBIX CUCTEM TEIIJIOCHABXEHU S (I'OPAYEI'O BOJOCHABXEHI ) B 3AKPBITBIE CUCTEMbI 'OPAYETO BOJJOCHABXEHW A

Ipuio:xkenue 1. KanurajbHble 3aTpaThl 0 KAXKIA0OMY 31aHHI0, TPeOyeMble /sl ePeBoia NoTpeduTeieii Ha 3akpbITyio cxemy 'BC

PexoncTpyknus CrponteibHo-
Harpy3ka Harpyska Harpyska IHoaroroBka JocraBka . Cymma,
Ne IIpoekTHUpoBaHmE N Oo6opynoBanne BHYTPHIOMOBOIi MOHTAKHbIE
Yauna Jdom | Ha3zHauenue | oTomieHwue, BEHTHJIALMSA, I'BC, Cxema I'BC Ipumevyanne MoOMeILleHnH, o0opynoBaHus, ThIC.
n/n HNTII, ToIC. PYO. HTII, ThIC. PYO. Pa3BOAKH, THIC. padoTHI, ThIC.
I'kan/a I'kan/q I'kan/q ThIC. PYO. TBIC. PYO. py6 py6 pyo.
BK Hossbie JIaabl
1 | Mnupa 2 K.JI. 0,110 0,014 JBYXCTyIeHYaTas 45 12 172 10 128 241 608
2 | Mupa 8 K.JI. 0,269 0,033 JBYXCTyIeHYaTas 72 12 298 18 182 241 822
3 MononexHas 6 KL 0,158 0,022 JIByXCTyleHYaTast 54 12 224 13 139 241 684
4 MononexHas 8 KL 0,156 0,026 JIByXCTyleHYaTast 59 12 247 15 150 241 124
5 | Mupa 13 KT 0,386 0,070 JIBYXCTyICHYATas 133 12 636 38 258 443 1520
6 | Mupa 17a KT 0,376 0,070 JIBYXCTyICHYATas 132 12 638 38 254 441 1516
7 | Becenas 2 KA. 0,315 0,061 JIBYXCTYIEHYaTAasI 118 12 557 33 235 393 1348
8 | MosonexHas 7 KA. 0,183 0,019 JIBYXCTYIEHYaTAasI 53 12 211 13 145 241 675
9 | Becenas 5 KA. 0,122 0,014 JIBYXCTYIEHYaTAasI 44 12 172 10 124 241 603
10 | Becenas 2 MIJTHLIAS 0,036 0,000 OJTHOCTYIICHYAaTast 36 12 36 2 154 241 481
11 | Mupa 9a rop. b-nia 0,001 Her 'BC 0 0 0 0 0 0 0
WHIABHTyaTbHBIH BBILY MasIon
12 | Mupa 9a peHTreH 0,042 0,000 MOAKITIOYEHHOM 0 12 36 2 5 0 56
BOJIOHArpeBaTeIlb
HaArpy3Ku
13 | Mupa 9a anm. Kopr. 0,037 0,001 OJTHOCTYyTIeHYaTas 36 12 40 2 158 241 489
14 | Mupa 9a | neu. Kopmyc 0,138 0,003 OJTHOCTYyTIeHYaTas 36 12 73 4 127 241 493
15 | Kpbutoa 63 3JlaHUE 0,126 0,001 OJTHOCTYTICHYATAsI 36 12 37 2 112 241 440
16 | Mupa 5 ner. Cag 0,105 0,008 JIBYXCTyICHYATas 39 12 139 8 119 241 558
17 | TpancnoptHas 2 3/IaHKe 0,119 0,000 OJTHOCTYyTIeHYaTas 0 12 36 2 121 0 171
18 | Mupa 1 KI1y0 0,098 0,040 0,002 OJTHOCTYTICHYATAsI 36 12 55 3 123 241 471
19 | OcrpoBckoro 87 | Topr. lentp 0,133 0,002 OJTHOCTYTICHYATAsI 36 12 50 3 120 241 462
20 | Mupa 9 IIeT. can 0,100 0,006 JIBYXCTyICHYATas 36 12 111 7 110 241 516
21 | 40 ner [ToGenp! 16 MMaBUJILOH 0,009 0,001 JIBYXCTyICHYATas 0 12 9 1 6 0 27
22 | YKenezHomopox 18 nox. Yactp 0,231 0,001 OJTHOCTYyTIeHYaTas 36 12 45 3 139 241 475
23 | XKene3znomopox 25 3JaHUE 0,080 0,000 OJTHOCTYTICHYATAsI 36 12 51 3 127 241 470
24 | Mupa 11 LIKOJIa 0,474 0,046 JIBYXCTYIICHYATAsI 98 12 415 25 245 328 1122
25 | 40 ner MoGems: 000 0,001 wer TBC 0 0 0 0 0 0 0
IIporon
26 | 40 ner ITobGenpl JIOM CIIOpTa 0,221 0,006 OJTHOCTYTICHYATAsI 40 12 119 7 150 241 568
27 | 40 ner ITobGenpl OaHs 0,006 0,006 OJTHOCTYTICHYATAsI 36 12 94 6 26 241 414
28 | 40 ner ITobenpl o0LIeKUTHE 0,162 0,000 metr I'BC 0 0 0 0 0 0 0
BCIIOM. UHAVBUYaJIbHBII BBHILY MaJIOH,
29 | OuwucTHBIE COOP. 0,047 0,000 [OKJIFOYEHHOU 0 12 36 2 5 0 56
Kopr. BOJIOHArpeBaTellb
Harpy3Ku
o BBHU1Y MaJIOH
30 | OuwmcTHBIE COOP. ABK 0,038 0,000 MHAMBHYaIIbHBIH IO IKJTFOYECHHOM 0 12 36 2 5 0 56
BOJIOHArpeBaTeb
Harpy3Ku
o BBHUJlY MaJIOK
31 | OuwmcTHBIE COOP. nmaboparopus 0,019 0,018 0,000 MHAMBHYaIIbHBIH IO IKJTFOYECHHOM 0 12 36 2 5 0 56
BOJIOHArpeBaTeb
Harpy3Ku
o BBU1Y MaJIOH
32 | OwibTpoBaNIBHAS 0,118 0,026 0,000 MHAMBHYaIIBHBIH IO IKJTFOYEHHOM 0 12 36 2 5 0 56
BOJIOHArpEBaTEIIb
HArpy3Ku
NUTOT'O no KoTeJabLHOIM 4,42 0,08 0,41 1249 349 4645 279 3479 5937 15 937
BK KucjaorHble qauu
1 Bymmaknna 10 XKL 0,237 0,000 0,024 JIByXCTyIeHYyaTast 47 9 188 11 130 189 574
2 UepHSXOBCKOTO 7412 XK. L. 0,549 0,000 0,086 JIByXCTyIeHYyaTast 127 9 613 37 247 425 1459
3 | YepHsIXOBCKOTO 74/3 KL 0,260 0,000 0,039 JBYXCTyHeHJaTas 64 9 281 17 146 213 730
4 UepHSXOBCKOTO 82 XK. L. 0,427 0,000 0,062 JIByXCTyIeHYyaTast 95 9 441 26 201 318 1091
5 | YepHsIXOBCKOTO 86 KL 0,370 0,000 0,061 JBYXCTyHeHJaTas 93 9 434 26 194 312 1069
6 | YepHsxoBCKOro 88 KL 1,011 0,000 0,170 JBYXCTyHeHJaTas 246 9 1214 73 468 820 2830
7 | 2-aHorpannunas | 11 KL 0,105 0,000 0,013 JBYXCTyHeHYaTas 34 9 130 8 96 189 466
8 Bymmaknna 9 XKL 0,116 0,000 0,016 JIByXCTyIeHYyaTast 38 9 146 9 106 189 497
9 Bymmaknna 11 XKL 0,231 0,000 0,021 JIByXCTyIeHYyaTast 44 9 172 10 125 189 549
10 | bymmakuna 13 XK. 0,224 0,000 0,027 JIByXCTyIeHYyaTast 49 9 201 12 126 189 585
11 | bymmakuna 15 XKL 0,124 0,000 0,010 JIByXCTyIeHYyaTast 31 9 114 7 95 189 446
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TJIABA 9. IIPEJUIOXKEHN A T10 ITIEPEBOJY OTKPBITBIX CUCTEM TEIIJIOCHABXEHU S (I'OPAYEI'O BOJOCHABXEHI ) B 3AKPBITBIE CUCTEMbI 'OPAYETO BOJJOCHABXEHW A

PexoncTpyknus CrponTteibHO-

Ne Harpyska Harpyska Harpyska IIpoexTHpoBanue HOMOTOBK.? ObopynoBanne Hocraska BHYTPHJIOMOBOI1 MOHTAKHbIE Cymma,
o/ Yauna Jlom | Haznadyenue | oTomjieHwue, BEHTHJIALIMS, I'BC, Cxema I'BC pumeuyanne WTIL, Thic. pys. noMelueHn i, WTIL, Thic. py6. o0opynoBaHusl, pa3BOIKH, ThIC. paGoThI, ThIC. ThIC.

I'kan/q I'kan/q I'kan/q ThIC. pYo. ThIC. pYy0. pyb. pyb. pYo.
12 | bymmakuaa 16 KL 0,247 0,000 0,036 JIByXCTyIeHYaTast 60 9 258 16 141 199 682
13 | bymmakuna 23 K.JI. 0,065 0,000 0,008 JBYXCTyHeHYaTas 30 9 109 7 88 189 432
14 | bymmakuaa 25 K.JI. 0,065 0,000 0,009 JBYXCTyHeHYaTas 30 9 113 7 89 189 438
15 | JloBaropa 30 KL 0,069 0,000 0,008 JIByXCTyIeHYaTast 30 9 109 7 92 189 437
16 | Jomaropa 30a K.JI. 0,067 0,000 0,004 JBYXCTyHeHYaTas 28 9 76 5 86 189 392
17 | JoBaropa 36 KL 0,185 0,000 0,019 JIByXCTyIeHYaTast 41 9 161 10 115 189 525
18 | loBaropa 38 KL 0,224 0,000 0,019 JIByXCTyIeHYaTast 43 9 164 10 120 189 535
19 | Moxaiickas 3 KL 0,225 0,000 0,020 JIByXCTyIeHYaTast 44 9 172 10 122 189 547
20 | Moxaiickas 6 KL 0,223 0,000 0,020 JIByXCTyIeHYaTast 43 9 170 10 121 189 542
21 | Moxaiickas 9 KL 0,239 0,000 0,025 JIByXCTyIeHYaTast 47 9 188 11 127 189 572
22 | Moxaiickas 11 KL 0,250 0,000 0,039 JIByXCTyIeHYaTast 63 9 279 17 145 211 124
23 | Moxaiickas 18 KL 0,148 0,000 0,032 JIByXCTyIeHYaTast 52 9 229 14 118 189 610
24 | Moxaiickas 20 KL 0,184 0,000 0,030 JIByXCTyIeHYaTast 50 9 215 13 122 189 599
25 | OapxoBckas 23 KL 0,106 0,000 0,012 JIByXCTyIleHYaTast 32 9 121 7 95 189 454
26 | OnpxoBcKasg 26 XKL 0,104 0,000 0,016 JIByXCTyleHYaTast 36 9 143 9 97 189 483
27 | OnapxoBcKasg 38 XKL 0,105 0,000 0,013 JIByXCTyleHYaTast 33 9 127 8 95 189 461
28 | CymepdochaTHas 8 aaM.3]1. 0,065 0,000 0,001 OJTHOCTyNeHUaTas 28 9 47 3 84 189 360
29 | Tamnmkwuit 4 XKL 0,150 0,000 0,014 JIByXCTyleHYaTast 36 9 137 8 105 189 485
30 | YepHAXOBCKOTO 25 XKL 0,303 0,000 0,056 JIByXCTyleHYaTast 85 9 396 24 174 283 970
31 | YepHAXOBCKOTO 27 XKL 0,306 0,000 0,052 JIByXCTyleHYaTast 80 9 368 22 171 267 918
32 | YepHIXOBCKOTO 28 XKL 0,110 0,000 0,008 JIByXCTyleHYaTast 29 9 101 6 95 189 430
33 | UepHAXOBCKOTO 29 XKL 0,307 0,000 0,054 JIByXCTyleHYaTast 83 9 384 23 173 277 950
34 | YepHAXOBCKOTO 52 XKL 0,157 0,000 0,017 JIByXCTyleHYaTast 40 9 155 9 112 189 514
35 | UepHAXOBCKOTO 60 XKL 0,185 0,000 0,022 JIByXCTyleHYaTast 44 9 177 11 117 189 547
36 | KonBunckas 10 XKL 0,104 0,000 0,010 JIByXCTyleHYaTast 31 9 113 7 92 189 441
37 | KonBuHckas 18 XKL 0,062 0,000 0,007 JIByXCTyleHYaTast 28 9 97 6 83 189 412
38 | KonBunckas 20 XKL 0,062 0,000 0,010 JIByXCTyleHYaTast 29 9 110 7 86 189 430
39 | KonBuuckas 22 XKL 0,064 0,000 0,006 JIByXCTyleHYaTast 28 9 88 5 84 189 403
40 | KonBunCKas 26 XKL 0,065 0,000 0,010 JIByXCTyleHYaTast 30 9 113 7 89 189 437
41 | OnpXxoBCcKas 15 XKL 0,115 0,000 0,010 JIByXCTyleHYaTast 32 9 114 7 101 189 452
42 | OnpXxoBcKas 17 XKL 0,115 0,000 0,018 JIByXCTyleHYaTast 39 9 156 9 107 189 509
43 | OnpxoBcKas 19 XKL 0,115 0,000 0,014 JIByXCTyleHYaTast 36 9 136 8 104 189 482
44 | OnpXxoBCKas 27 XKL 0,111 0,000 0,013 JIByXCTyleHYaTast 35 9 130 8 100 189 471
45 | OnpxoBcKas 29 XKL 0,108 0,000 0,010 JIByXCTyleHYaTast 31 9 110 7 95 189 441
46 | OnbpXxoBCKas 30 XKL 0,107 0,000 0,012 JIByXCTyleHYaTast 33 9 122 7 96 189 456
47 | OnpXxoBCcKas 34 XKL 0,104 0,000 0,013 JIByXCTyleHYaTast 33 9 128 8 95 189 462
48 | OnpxoBcKas 36 XKL 0,102 0,000 0,012 JIByXCTyleHYaTast 32 9 122 7 93 189 452
49 | PakurtHas 11 XKL 0,062 0,000 0,007 JIByXCTyleHYaTast 28 9 97 6 83 189 412
50 | PakurHas 13 XKL 0,064 0,000 0,009 JIByXCTyleHYaTast 30 9 113 7 88 189 436
51 | PakurHas 15 XKL 0,064 0,000 0,007 JIByXCTyleHYaTast 28 9 97 6 86 189 415
52 | PakurHas 17 XKL 0,066 0,000 0,005 JIByXCTyleHYaTast 28 9 81 5 85 189 397
53 | PakurHas 30 XKL 0,049 0,000 0,003 JIByXCTyIeHYaTast 28 9 76 5 90 189 396
54 | PakutHas 32 XKL 0,053 0,000 0,003 JIByXCTyIeHYaTast 28 9 76 5 95 189 402
55 | PakurHas 34 XKL 0,052 0,000 0,003 JIByXCTyIeHYaTast 28 9 76 5 94 189 400
56 | PakurHas 36 XK. L. 0,052 0,000 0,010 JIByXCTyIeHYaTast 32 9 114 7 99 189 450
57 | Pomenckas 7 XK. L. 0,051 0,000 0,003 JIByXCTyIeHYaTast 28 9 68 4 91 189 390
58 | YepHsAXOBCKOTO 50 KL 0,013 0,000 0,002 JBYXCTyHeHJaTas 28 9 92 5 19 189 342
59 | bymmakuHa 6 XK. L. 0,232 0,000 0,025 JIByXCTyIeHYaTast 47 9 186 11 127 189 569
60 | bymmakuHa 14 XK. L. 0,251 0,000 0,028 JIByXCTyleHYyaTast 51 9 204 12 134 189 599
61 | bymmakuHa 27 XKL 0,065 0,000 0,012 JIByXCTyleHYyaTast 32 9 121 7 90 189 448
62 | HdoBatopa 34 XK. L. 0,222 0,000 0,023 JIByXCTyleHYyaTast 45 9 180 11 122 189 557
63 | HdoBatopa 40 XK. L. 0,376 0,000 0,060 JIByXCTyleHYyaTast 91 9 425 26 188 304 1044
64 | Moxalickas 24 XK. L. 0,189 0,000 0,024 JIByXCTyleHYyaTast 47 9 190 11 121 189 567
65 | Tamumkwuit 6 XKL 0,194 0,000 0,032 JIByXCTyleHYyaTast 52 9 226 14 124 189 615
66 | Tamumkwuit 10 XKL 0,188 0,000 0,024 JIByXCTyIeHYaTast 46 9 185 11 120 189 560
67 | UepHIXOBCKOTO 21 XK. 0,186 0,000 0,023 JIByXCTyIeHYaTast 45 9 183 11 118 189 555
68 | UepHIXOBCKOTO 54 XK. 0,178 0,000 0,022 JIByXCTyIeHYaTast 44 9 177 11 114 189 543
69 | UepHIXOBCKOTO 62 XK. 0,169 0,000 0,019 JIByXCTyIeHYyaTast 41 9 161 10 113 189 523
70 | YepHAXOBCKOTO 64 K. L. 0,190 0,000 0,030 JIByXCTyIeHYaTast 49 9 210 13 120 189 590
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PexoncTpyknus CrponTteibHO-

Ne Harpyska Harpyska Harpyska IIpoexTHpoBanue HOMOTOBK.,a ObopynoBanne Hocraska BHYTPHJIOMOBOI1 MOHTAKHbIE Cymma,
o/ Yauna Jlom | Haznadyenue | oTomjieHwue, BEHTHJIALIMS, I'BC, Cxema I'BC pumeuyanne WTIL, Thic. pys. noMelueHn i, WTIL, Thic. py6. o0opynoBaHusl, pa3BOIKH, ThIC. paGoThI, ThIC. ThIC.

I'kan/q I'kan/q I'kan/q ThIC. pYo. ThIC. pYy0. pyb. pyb. pyo.
71 | YepHAXOBCKOTO 84 K.JI. 0,247 0,000 0,037 JBYXCTyHeHYaTas 60 9 261 16 141 200 687
72 | AsorHas 38 KL 0,008 0,000 0,001 JIByXCTyIeHYaTast 28 9 55 3 12 189 296
73 | HoBaTopa 28 KL 0,013 0,000 0,002 JIByXCTyIeHYaTast 28 9 92 5 19 189 342
74 | YepHAXOBCKOTO 5 K.JI. 0,019 0,000 0,001 JBYXCTyHeHYaTas 28 9 73 4 18 189 322
75 | I'opopnmenckas 5 KL 0,096 0,000 0,009 JIByXCTyIeHYaTast 32 9 113 7 101 189 451
76 | ®@ocdopurHas 4 KL 0,020 0,000 0,001 OJIHOCTYIIEHYAaTast 28 9 32 2 68 189 328
77 | ®ochopurHas 8 K.JI. 0,018 0,000 0,002 JBYXCTylHeHYaTas 28 9 72 4 18 189 320
78 | AsorHas 32 KL 0,007 0,000 0,002 JIByXCTyIeHYaTast 28 9 92 5 17 189 340
79 | B.-Yauuckas 8 KL 0,010 0,000 0,002 JIByXCTyIeHYaTast 28 9 62 4 13 189 305
80 | ®ocdopurHas 14 K.JI. 0,014 0,000 0,003 JBYXCTylHeHYaTas 28 9 68 4 16 189 314
81 | YepHAXOBCKOTO 1 K.JI. 0,023 0,000 0,004 JBYXCTyHeHYaTas 28 9 75 4 81 189 386
82 | YepHAXOBCKOTO 30 K.JI. 0,109 0,000 0,010 JBYXCTyHeHYaTas 31 9 113 7 96 189 445
83 | bymmakuna 19b mmt.b 0,206 0,000 0,082 OJIHOCTYIIEHYAaTast 82 9 400 24 150 272 937
84 | Bymmaxnuna 22 Hﬁf;;;ﬂ 0,091 0,000 0,075 OJIHOCTYyTIEHYaTas 74 9 366 22 131 246 848
85 | KonBuHckas 23 net.cax Ne49 0,154 0,000 0,096 OJIHOCTYIIEHYAaTast 91 9 464 28 153 304 1050
86 | Uepnusxosckoro | 80 Hﬁ;fz'i? 0,169 0,000 0,099 OZIHOCTyTICHYaTas 95 9 481 29 158 315 1087
87 | bymmakuna 26 X03.KOpITyC 0,071 0,000 0,005 JBYXCTyHeHYaTas 28 9 87 5 92 189 410
88 | UepHIXOBCKOTO 12 IIKOJIa 0,328 0,000 0,015 OJIHOCTYIIEHYAaTast 55 9 206 12 160 189 632
89 | bymmakuna 7 TOCTHHHIIA 0,077 0,000 0,003 OJIHOCTYIIEHYAaTast 28 9 57 3 99 189 385
90 | CymepdochaTras 6 MHUCC.IICHTP 0,000 0,000 0,000 et 'BC 0 0 0 0 0 0 0
91 | Cymepdoctarras | 20 OaHs 0,000 0,000 0,040 JBYXCTylHeHYaTas 49 9 285 17 43 189 592
92 | AsorHas 3 q.c. 0,008 0,000 0,001 JIByXCTyleHYaTast 0 9 6 0 4 0 20
93 | AsorHas 5 q.c. 0,011 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 41 0 79
94 | AsorHas 9 q.c. 0,006 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 23 0 62
95 | AsorHas 19 q.c. 0,004 0,000 0,000 JIByXCTyleHYaTast 0 9 3 0 2 0 15
96 | AsorHas 43a q.c. 0,007 0,000 0,000 OJIHOCTYIIEHYAaTas 0 9 27 2 26 0 64
97 | AsorHas 57 q.c. 0,005 0,000 0,000 JIByXCTyleHYaTast 0 9 3 0 3 0 15
98 | AsorHas 61 q.c. 0,008 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 30 0 68
99 | AsorHas 63a q.c. 0,004 0,000 0,000 JIByXCTyIleHYaTast 0 9 3 0 2 0 15
100 | AsorHas 65 q.c. 0,004 0,000 0,001 OJIHOCTYIIEHYAaTast 28 9 37 2 12 189 278
101 | Baryruna 28 9.c. 0,009 0,000 0,002 JBYXCTylHeHJaTas 28 9 92 5 17 189 341
102 | Baryruna 41 q.c. 0,008 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 29 0 67
103 | Bosmoxamamckas 3 q.c. 0,009 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 32 0 70
104 | Bosoxamamckas 5 q.c. 0,007 0,000 0,001 JIByXCTyIleHYaTast 28 9 55 3 11 189 296
105 | Bosmoxamamckas 9 q.c. 0,005 0,000 0,000 JIByXCTyIleHYaTast 0 9 3 0 2 0 15
106 | Bonmokamamckas 10 9.c. 0,008 0,000 0,001 JBYXCTylHeHJaTas 28 9 55 3 11 189 296
107 | Bosmoxamamckas 12 q.c. 0,009 0,000 0,001 JIByXCTyIleHYaTast 0 9 6 0 4 0 20
108 | Bosoxamamckas 13 q.c. 0,006 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 25 0 63
109 | Bosoxamamckas 15 q.c. 0,007 0,000 0,001 JIByXCTyIleHYaTast 28 9 55 3 11 189 296
110 | Bosmoxamamckas 17 q.c. 0,005 0,000 0,000 JIByXCTyleHYaTast 0 9 3 0 3 0 15
111 | Bosoxamamckas 19 q.c. 0,008 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 29 0 67
112 | Bosmoxamamckas 19a q.c. 0,007 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 26 0 64
113 | Bomokaiiamckast 20 q.c. 0,008 0,000 0,001 Het 'BC 0 0 0 0 0 0 0]
114 | Bonokanamckas 21 u.c. 0,009 0,000 0,001 JBYXCTyHeHJaTas 0 9 6 0 4 0 21
115 | Bonokanamckas 23 u.c. 0,006 0,000 0,000 OJITHOCTyIeHUaTas 0 9 27 2 24 0 62
116 | Bonokanamckas 25 u.c. 0,008 0,000 0,001 JBYXCTyHeHJaTas 0 9 6 0 4 0 20
117 | Bomokanamckas 27 4.C. 0,007 0,000 0,000 OJTHOCTYIICHYATASI 0 9 27 2 26 0 64
118 | Bomokanamckas 30 4.C. 0,008 0,000 0,001 JBYXCTyIEHYATAs 28 9 73 4 14 189 318
119 | Bomokanamckas 31 4.C. 0,006 0,000 0,000 JBYXCTyIEHYATAs 0 9 3 0 3 0 15
120 | Bomoxamamckas 35 q.C. 0,008 0,000 0,001 netr 'BC 0 0 0 0 0 0 0
121 | Bomokanamckas 38 4.C. 0,008 0,000 0,001 JBYXCTyIEHYATAs 28 9 73 4 14 189 318
122 | Bomokanamckas 45 4.C. 0,007 0,000 0,001 JBYXCTyIEHYATAs 0 9 6 0 4 0 20
123 | Bomokanamckas 46 4.C. 0,015 0,000 0,000 OJTHOCTYIICHYATASI 0 9 27 2 51 0 89
124 | Bomokanamckas 49 4.C. 0,006 0,000 0,001 JBYXCTyIEHYATas 28 9 55 3 11 189 295
125 | Bomokanamckas 51 4.C. 0,005 0,000 0,000 JBYXCTyIEHYATas 0 9 3 0 3 0 15
126 | KonBuHCKas 41 4.C. 0,004 0,000 0,001 JBYXCTyIEHYATas 28 9 55 3 10 189 295
127 | KpacHogoHCKas 2 4.C. 0,006 0,000 0,000 JBYXCTyIEHYATAs 0 9 3 0 3 0 16
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I'kan/q I'kan/q I'kan/q ThIC. pYo. ThIC. pYy0. pyb. pyb. pyo.
128 | KpacHogoHckas 3 4.c. 0,009 0,000 0,001 JIByXCTyIeHYaTast 28 9 55 3 12 189 296
129 | KpacHogoHCKas 13.1 4.c. 0,004 0,000 0,000 JIByXCTyIeHYaTast 0 9 3 0 2 0 15
130 | KpacHomoHCKast 14 4.C. 0,008 0,000 0,000 ner 'BC 0 0 0] 0 0 0 0
131 | KpacHomoHCKas 18 4.C. 0,005 0,000 0,000 ner 'BC 0 0 0] 0 0 0 0
132 | KpacHomoHCKast 21 4.C. 0,007 0,000 0,001 ner 'BC 0 0 0] 0 0 0 0
133 | KpacHomoHCKast 22 4.C. 0,008 0,000 0,001 ner 'BC 0 0 0] 0 0 0 0
134 | demorosa 4 4.c. 0,009 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 32 0 70
135 | demoroBa 14 4.c. 0,004 0,000 0,000 JIByXCTyIeHYaTast 0 9 3 0 2 0 15
136 | demoroBa 22 4.c. 0,005 0,000 0,002 OJIHOCTYIIEHYAaTast 28 9 66 4 17 189 313
137 | demoroBa 24 4.c. 0,005 0,000 0,001 JIByXCTyIeHYaTast 0 9 6 0 3 0 19
138 | demoroBa 46 4.c. 0,005 0,000 0,000 JIByXCTyIeHYaTast 0 9 3 0 2 0 15
139 | docdoputHas 5.2 4.C. 0,000 0,000 0,001 ner 'BC 0 0 0] 0 0 0 0
140 | ®ochopurHas 6.1 4.c. 0,009 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 33 0 71
141 | ®ochopurHas 6.2 q.c. 0,009 0,000 0,001 JBYXCTyHeHYaTas 28 9 55 3 12 189 297
142 | ®ochopurHas 9 q.c. 0,013 0,000 0,001 JIByXCTyleHYaTast 28 9 73 4 16 189 320
143 | ®ochopurHas 12.2 q.c. 0,007 0,000 0,000 OJIHOCTYIIEHYAaTast 0 9 27 2 25 0 63
144 | YepHIXOBCKOTO 13.1 q.c. 0,011 0,000 0,001 JIByXCTyleHYaTast 28 9 55 3 12 189 297
145 | YepHIXOBCKOTO 26 q.c. 0,010 0,000 0,001 JIByXCTyleHYaTast 0 9 6 0 5 0 21

HUTOTI'O no koTeabHOM 14,00 0,00 2,10 4530 1292 18009 1081 10549 21566 57 028
BK Hckpa (BK MousoaesxkHas)
UTOI'O 1o KoTeabHOii | 342 98 | 1360 | 82 796 | 1628 | 4305
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