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BSBeeHue

KUNUUWHO-KOMMYHANbLHOE  X03SACTBO  SBMSASTCA  KPYNHEWWUM noTpedtuTenem
TOMNBHO-3HEPreTuvecknx pecypcoe (ceoiie 30% BbipadoOTKM TENNCBOW 2HEPrnU B
Poccun). ExeroaHas notpebHOCTL B pacxogax Ha YXKX konebnetca o1 35% ao d0%
MYHULUNANbHBIX SI0AXKETOR.

Pedopmupoanye »XKX BefeT K NpekpalleHnd FoCyAapCTBEHHOIO AOTUDOBAHUS
SHEDIETUMECKUX NpeanpuaTuil u notpebutenen WX NPOJYKUMKW, YTO 0Dycnosnusact
HEeODX0AUMOCTb NpUBEAEHNA TapNMOB HA IHEPTETUYECKYIO NPOAYKLUKK B COOTBETCTBUN C
haKkTU4YECKUMY 3aTpaTamMu Ha ee NpPou3BOLACTEO.

Bo3Hukna 00 bEKTUBHAR HEeoOX0aUMOCTL bonee DALMOHANLHOIO
JHEProucnofb30BaHUA  NYyTEM  MOBCEMECTHOIO  BHEApPEeHUs - 9HEeProapdeKkTUBHbIX
TEXHOMOTUN, yyeTa hakTudecky noTpednsembeix TEMNSIOBON IHEDIMK, XONOAHOU 1 ropayen
BO/ibl, rasa, anekTposHeprun. OTcyTcTBUE AOMKHOro nNpudOpHOro y4eta NPUBOAUT K
KONoccasnbHbIM NOTEPAM TEMNNOBON JHEPTUN N TEMNOHOCUTENA B NPOTSXEHHKLIX 1 CUSTBHO
NDA3BETBMEHHbIX TOPOACKMX TEennoBbIX CeTAX, a TaKKe HU3KYKD HaaexHOCTb
LLEHTPaNMU30BaHHbiX TennocHabxawwux cuctem. Tlo 3KkCnepTHbIM OUeHKaM, B HacTosALee
BpeMSA yTeuyku TennoHocuTensa ua ceten gocturaioT 20% TpaHCnopTUpyeEMOro pacxoaa,
TENnosbie notepu B cetax goxeaat Ao 30% oTnyWwEeHHOW IHEPIUu.

KpoOmMe  TOro, KOHCTPYKUMKM  OTONUTENbLHbLIX  YCTAHOBOK XUMbIX  303HWUN
CYLLEeCTBYIOWEN 3acTpOvKM He NO3BONAIOT perynupoBaTh TennooTAavy OTOMUTENbHbLIX
npubopos. Kak npasuno, OTCYTCTBYET perynuposBaHne OoTonUTSnbHOW HArpysku Ha
TENNOBbLIX fYHKTAX, 4TO NPUBOANT K nNepepacxony TENNOBOW 3JHEPruyt B gomax.
SHaunTeNbHble nepepacxoabi BOAbl Ha ropsyee u XonogHoe BOoAOCHabXeHue Takke
MOXHO CBR3aTb C OTCyTCTBMEM Npubopos yuyeTta. 3TOMY CrOCODCTBYIOT U CyLecTBylouue
0O HACToALlero BpemMeHrn cnocobbl pacyeTta ¢ nNoTpedUTENAMU 32 XONOAHYIO Y FOPAYYIO
BOA4Y - HA OCHOBE HOPMATUBOB.

3a nocneguune 3-4 roga 3HaUMTENbHO paclMpuncs Kpyr OTeveCcTBEHHbIX
npounssoanTenen aHeprocbeperawowero obopyaoBaHusa U yBenuyunach HOMeHKnaTypa
3TON NPOAYKLUU;, HA DOCCUMCKOM DPbiHKE TakKe A0CTATOMHO B DOMbLIOM KONMuyecTse
npeacTaBneHbl TEXHUYECKUE CpeacTBa, BbinycKkaeMblie MHOCTPaHHeIMU (MUDMaMMU.

OaHako uHgopMauums 0O OTEeYECTBEHHbLIX U MMMAOPTHbLIX TEXHUYECKUX CPENCTBax
HOCUT, KaK npasuno, nulb peknamHbi xapaktep. CuctemMaTusnpoBaHHOU 0bbeKTUBHOU
UHPOPMaUKUK, OOCTYNHOW WUPOKOMY Kpyry noTpedbuTteneit, OO HACTOAWEro BpemMeHu
NPaKTUHECKN HET.

"Pekomengaumu ...", paspabotaHHbie OO0 («HKU >XKKX») cogepxaT
MeToauyeckue  ykasauua npun BbiOOpe  CPeACTB  U3MEPEHWUKH, IKOHOMUYECKYH
LeNecooopasHocTb UX NPUMEHEHUs, TexHudeckue Tpedosauus Kk CU, ceepeHunst o
pOCCUUCKUX 1 3apybexHbix npoussoamTensax CW, JONYLWEHHbIX Afif UCNOMNb30BaHWA B
chepe KKX.

[io BOnpocam BbiOOpa NpuOOPOB yuyeTa W pPerynupoBaHUs pacxofa TennoBow
AHEeprun, XonogHoW n ropsivden BoAbl, a Takke Bawm npeanoxeHus no npepnaraeMomy
U34aHWI0 HanpaBnNsaTh NO agpecy:
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l. NMpuHumMnbl padboTel NpUGopOB yyeTa

/meToanveckKkue yKkaszaHusa npm BbLIOoOpe npubopos yyera/

na yyera konuyectsa M3pacxOLOBaHHbIX BOAbLI, Napa W Tenna wcnonb3yrTCs
CUYETUYMKY BOObI U NMapa, a Takke TegnocHetynkn. MeTponornyeckue xapakTepucTikm aTux
npudopoB (NOrpeLuHoCTb, OWana3cH WM3MEpeHUAa, MEXNOBEPOYHbIN WHTepBan v ap.)
OOMKHbI ObITL YyAOCTOBEPEHbI cepTudukaTom [ occTtaHgapta PO.

OCHOBHOW YHKUMEN CYeTYMKa HABNSETCA u3MmepeHue pacxoga (obbema)
IHEProHocuTens (Boga, nap), npouweawero no Ttpyodonposogy 33 Bpemsa ydeta, w
huKcUpoBaHNe ITOro KoNuYecTsa B Undposoun chopme. [Ans dopMnpoBaHus, XpaHEeHNs v
perncTpaunm MHPCPMaLMM UCNoNb3yeTCcHa YyCTPOUCTBA NaMATU, PErUCTPaToPbl, TAUMEDDI.
COoBpEeMEHHbIE CHETYMKM WMEKT B CBOEM cocTaBe YCTpoucTBa, obecneuusaroujme
BO3MOXHOCTb BbLINOMTHEHUA 3TUX W HEKOTOPbLIX Apyrux dyHKUMKM  (3awmta  oT
HECAHKUMOHWPOBALHOrO OOCTyMa, camMoguarHocTuka, npeacrasneHue pesynbrata
N3MEDPEHNS B Pa3nnyHON PopMe, cUurHanuiauma O NpeBbilUeHWY npeleibHbiX 3HaYeHU
napameTpa), KOTOpbie MOXHO Ha3BaTh AONONMHUTENbHbLIMM.

Pacxoa TennNoBoOWU 3HEPIM U3MEPAETCH TEeNnNOCHETYUKAMMN,

Onpeaenexlune TennoBOW 3HEpPruu, nepepasacMon TennocHocUuTeneM, MOXeT BbiTb
OCYLLEeCTBNEHO NUWb NyTEM KOCBEHHOMO uvU3Mepenus oObemMa  noCTYNUBLLETND
TENINOHOCUTENSA, €r0 TEMNepaTypb! U AaBrneHns A0 U Nocae oTaaydun Tenna.

[ng obpadoTkn pesynbTaToB U3IMEpEeHUs pacxoda TennioHocuTens U ero
napamMeTpoB B COCTaBE TEennoCYeT4uka UuMeeTcs BbiMUCINTENEHOE YCTPOWUCTBO,
MCNOMBb30OBAHNE KOTOPOro BO3MOXHO TakKe W ANA  BbINOMHEHWA LEeNnoro psaa
OONONHUTENBHBIX DYHKLWMA.

Takum obpasom, npubopbl, obecneuymsawline BCE UIMEPUTENbHbLIE Ornepauui,
HeobxoauMble AnA yd4eTa napameTpoB TENNOHOCUTENA U TENNOBOW 3SHEeprun B COCTaBe
Y3NI0B YMETA, 3TO - CHETUYMKNY BOAbLI WY Napa, TeNnoCHETYUKN U TennoebiducnuTenu.

Hapsay C vamepeHusmMu n obpadoTkon pesynbTaToB namMepeHun npubopsbl yqeTta
OOSKHBI BbINONHATL TaKKe AOMOMHUTENbHbIE (YHKUMKA NO XPaHeHU Kn perncrTpayuu
MHhopMaLyn O NoTpebneHHbiX KOMMYecTBax TernnoHOCUTENA W TEennoBoW 3Hepruu, a
TAaKKE O pexmmax TennocHAabXeHuns. Psg  COBPEeMEHHbIX TensoCYEeTYUKOB MOryT
obecneunTb BbLINOMHEHUE NpakTudecku BcexX yHKUMU no mnaMmepesurd obpaloTke,

XpaHEeHWNI0 U perncTpaummn uHdopmayunu.



Boinyckaemblie cyeTyukii BOAbl U nNapa, TennoBbiHUCAWTENUM U TENNOCHETYUKK
Pa3nuMyalrTCcA N0 METOoAY U3MEDEHWUA, METPOMOrMYECKNM XapaKTepricTukam, CTPYKTYPHO-
bDYHKUMOHANBbHLIM OCOBEHHOCTAM, YCRIOBUSIM MOHTaXa W aKkcnayatauuu, ueHe. B aTnx
ycrnosusx selbop cpencts npubopHoro obecneyeHna ansa yyeta Tenna U TennoHOCHTENA
npeAcTasnaeT cobo HenpoCTyo 3adady, KoTopas COCTOMT B TOM, 4YTODbI. BO-NEpBbIX,
npaBuUnbHO BbIDpPaTh METOA M3MEPEHUA pacxopa (Konudectsa) TenjioHoCuTens, BO-
BTOpbIX, BbiOpaTb TUN npubopa, Haubonee COOTBETCTBYOLIMI BallMM YCMOBUAM U
BO3MOXHOCTSM -

PaccMoTpM OCHOBHbIE WUCNONb3yeMbie METOAbI U3MEpEeHUR W XapaKTepHbie

0cO0EHHOCTU NpnbopoBs, peanua3ylowmnx 3T MeToabl.

Memod nepemeHHO20 f1epenada dasneHus (OugmMaHoMempuyecxkuul)

Mpy TeYeHnn XnaKocTu nnu rasa no Tpybe nepenag AasneHns Ha CyXatouem

yCTpoucTee (gunadparmMe) nponopLmMoHaneH KBaaparty CKOpOCTH NoTokKa.

OcobeHHoCcmu Memooa UIMEDEHUA.
* MOXET ObiTh NPUMEHEH [ANA U3IMEPERUA Napa U BOAb!;

* npy ycnosuu cobniogexus tpebosaxni Npasun P 50-4 11-83 He HyKQaeTcs B
rpafAyupoBKE HA TENNOHOCUTENE;

* TPUMEHEHNE NPUBOAUT K NOTEPSIM AABNEHUSA HA CyXatoLeM YCTPOUCTBE;

* AMHaAMUYEeCKnt aManason 1 : 3, T.e. obecneunBaeT n3MepeHne, Hadmras c
BenuuuH pacxona 30% sepxHero npegena,

» TPEDYET NPOTSKEHHBIX NPAMONUHENHBIX Yy4acTKos Tpydonposoaa (HECKONBKO
necatkoB Dy) 4o n nocne mecrta YCTaHOBKU CyXXamoujero yCTpOUCTBa,

3aBUCUMOCTb NoKa3aHuy pacxofoMepa OoT napaMeTpos naMepsaemMon cpeasl

(AaBneHunsa, TemnepaTypbl).

Taxomempuyeckuu
B kauecTBe 4yBCTBUTENLHOIO 3nemeHTa B npubopax atoro Tuna (cMm. cxemy 1)

MCNONb3yeTcs KpbiibMaTka (Mnu TypOurHKa), KoTopas NpuBoOANTCA BO BpallieHvie NOTOKOM
KOHTponupyemon Boabi. Kaxxgomy 000pOTy Kpbifnib4aTku COOTBETCTBYET OnpeeieHHoe

KONUYECTBO BOAbI. Takum obpasom, KonmyecTso oOopoTOB NPONOPLUOHANBHO KONUYECTBY

TEMNNOHOCUTENA.

OcobeHHocmu mMemooda USMEPEHUs.

* NEPBUYHBLIN Npeobpa3oBaTenb HE HYXKOAaeTCa B NUTAHUU,



« OCTYNEH KAXXAOMY NCTPEOUTENIO, T.K NPOCT B 3KCNNYaTAUNUK, COCNYKUBAHUH,

DEMOHTE U ABNAETCH OQHNM 13 CaMblX HEQOPOrUX Npubopos:
» obecneyvnsaeT uamepeHne B ananasoHe (8o 1:50) namepeHuns ckopocT NoToka:
* HE TPebyeT NPOTAXEHHLIX NPAMONUHENHLIX y4acTKOB TpyOCcnposoaa (kak
npasusio, 3to L1=5/1, Ao npubopa n L3=1[l, nocne) cm. cxemy 2;
* B NON0OCTU TPYOONPOBOLA NoMeLlaeTCs BpallalolLnncs 3NeMEHT KOHCTDYKUMMN:
* HE obecneyunBaeT UIMepPeHnss MrHOBEHHOIo pPacxoaa,;
* OTPaHUYEHNA NO BEPXHEMY npeaeny tTemnepaTtypst BOAbI;
* KDUTNYEH K TBEPLLIM U BA3KMM NPUMECHM B BoAE, ANA HAaaeXHoW paboThl

Heobxoaum punbTp Ha BXoge nNpudopa (CM. cxemy 2).

Cxema 1
/KOHCMPYKUUS CHEMYyuKa 800bl KpbifibYamoao muna/

1- Kpbinb4aTKa: 2 - YNNOTHUTESNbHAA NaHenb, 3 - NPMXKNMHan naHenb:

4 - yNNOTHUTENBHOE KONbLUO, 5 - PMUNbTP; © - CKONb3AWlee KoMblo, /7 - OCHOBHASA OCb,
8 - CYETHbIYN MEXaHWU3M,; 9 - KOXYX CHETHOIo MexaHnama; 11 - 3se3404Ka;

12 - uHaukaTop; 13 - 3aliuUTHOE ROfibLO; 14 - npumxKnMHoe KonbLo; 15 - XOMYT;

16 - wryuep,; 17 - ravka; 18 - ynnothuTensHasa npoknaaka; 19 - gpoccens;

20 - y3en gartyuka; 21 - cneunanbHbi BUHT, 22 - DYTNK/P MarHuTa; 23 -~ MarHuT;

25 - MarHUTHbIV 3KpaH.



Cxema 2. /npumMep MoHmaxa/

1 - cYeTHYUK BOoabl, 2 - 3aaBWKKa, 3 - MUNbTP MarHUTHbIW; 4 - NaTpybokK; 5 - NaTpyOOK;

6 - npoknapka,; 7 - dnadey no FOCT 12815

Buxpeeou
[lpn oDTekaHun XUOKOLCTHLID WNW rasomM TBepaoro Tena 3a HuMm obpasyeTcs
BUXpPEBON cnen, 4actoTa BuxpeobpasoBaHusa nponopunoHaribHa CKOpPOCTH TEYEHUA.
NamepeHne 4actoTbl nynbcaLmy B BUXPEBOM crefle NO3BONKEeT MonyYuTb CurHan,
NPONOPUMOHANbHbLIA CKOPOCTU MOTOKa U NPpu onpeaerneHHbiX YCROBUAX - €ro pacxosy (CMm.
cxemy 3).

OcobeHHocmu Mmemogda u3MeEPEHUSA:

* MOXET DObITb NPUMEHEH OJ18 U3MEPEHUA napa v BOLObI;

» obecneunBaeT namepenHmne B Wupokom ananascHe (4o 1 50) nameperust CKopocTu
noToKa;

* HeODXoAMMO pasmeLlerne B NonocTu Tpybonposoga tefna obrekaHna, YacTU4HO
"3aTeHsoWwero” ceyeHne kaHana;

* TpebyeT NPOTAXEHHbBIX NPSMOMUHEWHLIX y4YacTkoB Tpybonposoda (L1=10Dy po
npubopa n L3=5Dy nocne MecTa ycTaHoBKY Tena obTekaHus) cm. cxemy 4,

* HE3aBUCUMOCTbL MOKasaHui OT rnapameTpoB WN3MepaeMon cpefbl (JaBneHus,

TEMNEPATYPbI)



Cxema 3

/KOHCMPyKuUs npubopa/
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1 - NOBOPA4YUBAOWMNIACH CHETHDLIA MEXanuUsM, 2 - NNacTuHa OTAENSIOWAA CYETHbLIR

MEXaHW3M OT BOASHOW KaMephl, 3 - kopnyc; 4 - unbTp: 5 - Teno odTekaHuns.
Cxema 4. /npumep MoHmMaxa/
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1 - cueTymK Boabl;, 2 - dnarey no TOCT 12815, 3 - narpybok; 4 - naTpybox,

Ynbmpa3seykoeou
CyulecTByeT psg pasHOBUAHOCTEN yNbTPA3BYKOBOro Metofa U3MepeHusa pacxona:

BPEMAUMNYNBbCHBIN, AONNepoBCKun, KOPPENALMOHHbLIV. Bo Bcex  cnyvasax

KOHTPONTMPYEMBIN NOTOK NPOHU3LIBAETCA YNLTPA3BYKOM, @ €ro CKOpPOCTb onpegensercs

nubo no spemenu, 3a KOTOPOE ynbTPa3BYK NPOXOAUT NyTb OT U3Ny4datTens 40 NPUEMHUKA,

nudo 1o BpEMEHWN, 3a KOTOPOE ﬂpO3ByquHblﬁ y4aCTOK NOTOoKa MpoxoautT anpeerneHHace

DACCTOAHUE (CM. CXeMy O).



OcobeHHocmu Memoda U3MEPEHUS.

* HE COAEMKUT 3NEeMEHTOB KOHCTPYKLMA B NOTOKE,

« obecneunBaeT namepeHne B LUMPOKOM aunanasoxe (4o 1.50) namepeHua CKoOpocTy
NOTOKA;

* KDUTUYEH K 0Opa30BaHUI0 CNOEB HAKUNU Ha BHYTPEHHEN NOBEPXHOCTY TPYObLI;

* TpedyeT NPOTHKEHHbIX NPAMONUHEHbIX y4acTkos Tpybornposoaa (L1=10Dy n
bonee no npudopa u L3=5Dy nocne).

_xema o
/KOHCmpyKuus npubopa/
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1 - xopnyc; 2 - npeobpasoBaTteny ynbTpa3ByKka; 3 - oTpaxaTtenu; 4 - 3NeKTPOHHbIN Bnok
CxemMma 6. /npumep MoHmMaxa/
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1 - ynbTpasBykoBou cHeTuHuK; 2 - hnanel; 3, 4 - natpybok
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AneKmpoMa2HUMHbIU
[Tpnt npoTekaHun BOAblI B 2MEKTPOMArHUTHOM MOS1€ BO3HUKAET 3NEKTPUYECKOE
none, NoTEeHUMan KOTOPOro MponosuMoHarneH CKOpOCTW noToKa, a npwu onpeneneHHbiX
ycnoBusix MOXET OblTb npornopuuoHaneHd w  pacxony Laxe npu  UIMEHEHUsX
pacnpefeneHus CKOpoCTH NO CEYEHUIO TPYDbl 3TUM onpeaenseTcs WMPoKnk AnanasoH
BEbICOKAA TOMHOCTb 3MeKTpOMarHuTHLIX npeobpasosarteney pacxoga (CuM. cxema 7).

QOcobeHHOCMU Memoda U3MEDEHUS:

* HE COAEPXUT 3NEMEHTOB KOHCTPYKLUMN B NOTOKE, HE UCKaXaeT npodusst noToka,

HE CO3[aeT 3aCTOUHbIX 30H N MECTHbLIX CONMPOTUBIIEHNH,;

* QobecneynpaeT uaMeresne B wvpokom puanasode (o 1:100) usmepeHus

CKOPOCTW MOTOKA;

* KPUTUMEH K "3aMacnmBaHUD" BHYTPEHHEN NOBEPXHOCTU TPYObI.

Cxema 7 /KoHcmpykuus ripubopa/
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H, I, A, Dy - npucoegunuutensHtlie n rabaputHele pasmepsbi.
Cxema 8 /npumep moHmaxa/
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B tadbn. 1 npusenexbl nokasanng npnbdopos ydeTa B 3aBUCUMOCTI OT ME rofia v mx

CTOUMOCTb.
Tabnnya 1
MeToa nsmMepeHus | [lnanasoH Owanazon | florpewHocTs, CTONMOCTb,
niMepeHnsd, | AMameTpos, % pyo.
| M>/Y MM ) | ua 15 10 QG /
1 2 3 4 5

MexaHuyeckun
CyeTynkn BoAbI: I
- KpbiNlbYaTble 0,03-20 15-40 2-5 150-1000
- TYypOUHHbIE 0,7-1200 50 - 250 2-5 1200-3500 |
rTennocqeymm ,03-1200 15-250 4-6 -4100-7600
YNbTPa3syKoOBON
CyeTyukn Boabl:
- KOpNYCHbIE 0,01-600 | 15-250 2-5 2000-30000
- ¢ HAaKNAZHbIMK 0,1-1000 15-500 | 5 8000-50000
NATYUKAMN ! !
Tennoc4eTYMKN | 0,01-6000 | 15-1200 4-6 4000-32000 |
Buxpesou
CyeTYnKM BOAbI: |
- U3MepPeHne nynbcaynn 0,5-500 32 - 200 1,5 3600-8000
NARNEeHUS |
- U3MEPEHMNE NyNbcauuia 0,5-1500 32 -200 | 1,9 2500-6000
21C 3
ONEKTPOMArHUTHbLIN
CueTunkin 8Ot '[ 0,05-350 10-150 | 1,0 3600-9000
TennocyeT4ukm 0,056 10-200 2,0 9000-30000

Salrlar

- 12 .



II. OLleHKa 3KCHOMUYECKOU L eriecoobpa3HOCTN YCTAHOBKKN NPUOOpoOB

yyeTa

QUeHKa 3KOHoOMUYecKoU yenecoobpa3Hocmu yyema mennosou 3Hepauu u
mennoHocuUmerns.

ObopypoBaHue y3na ydveta TennoBOW 3Heprun N TENNMOHOCUTENS Ha TennoBOM
NyHKTE TpebyeT 3HauYUTENbLHLIX eQUHOBPEMEHHBIX KAanUTanoBNOXEHWA, HO B pe3ynbTaTe
npusoanT K YyROpsagoYuBaHuio B3aUMHbIX DacC4eToB Mexay CTOpOHaMH
TennocHaotxawien opraHnmsauuen n TennonoTpeduTenem, a TaKke K 3HaUYnTEeNbHOMY
CHMKEHWIO pacxoioB aDOHEHTA Ha ONMaTy TennoBOW 3HEPIUKU U TENAIOHOCUTENS 3aTpaThbl
Ha oDopydoBaHMe y3na ydeTa OKYynawTCH, KaK NPaBuno, B Nepuof OT HECKONbKMUX
MEeCALEB 40 HECKONbKUX ner.

TeM He MeHee, npexae 4emM NPUHATL pelleHne o0 oprakusauun ysna ydeta C
Kaknm - nunbo Habopom obopynosaHus, cregyer  OLeHUTb  3KOHOMWYECKYHO
LenecoobpasHocTb 3TCro  meponpuatia.  TakuMm  nokasartesnieM 3KOHOMUYEeCKOU
IPPEKTUBHOCTU HABMRKETCH CPOK OKYNnaemocTu KanuranoBrioXeHUn B
obopygoBaHue y3na yyera.

Cpok okynaemoctu (T, neT) BblMUCNAETCS KaKk OTHOWweHMe obbema
eAnHOBPEMEHHbLIX KanutanosnoxeHnn B y3en ydyera (K, pyO.) K pasHuue mMexay
CHMXXEHMEM EXEerofHbiX 3aTpar Ha onnarty TennosBou 3Hepruun n TennoHocutens (A3,
pyO./ron) N BEeUUNHOW eXErofHbiX 3aTpaT Ha PeHoBaLnto, obcnyXuBaHWe, PEMOHT WU

nosepKy npubopos yveta (3p, pyb./roa).

K

T
A3_ -3,

AST N 3H - 3¢
[ ge:
K - KanuTanoBnoXeHusa B COOPYyXeHune yana ydyera, pyo.,

A3, - CHUXeHUe exerofHbiX 3aTpaT Ha TeNOBYIO IHEPINO U TenNOHOCUTESNb, pyd./roa;

3, - ©XerogHsie 3aTtpaThbl Ha TEMNNOBYIO SHEPIUIO 1 TENNOHOCUTENL NO HOPMATUBY,
py0O./rog;

3¢ - EXEerofHbie 3aTpaThl HA TENMOBYIO JHEPIUIO U TENNOHOCUTENDb NO BakTy, pyd./roa;

3, - eXerogHble 3aTpaTbl HA PEHOBaLMIO, ODCNyXUBaHUe, PEMOHT 1 NoBepky npudopos
y3na yudeTta, pyb./roa.
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OueBnaHO, 4YTO oODOpypoBaHue Yy3ila ydeTa uenecoodbpasHo, ecnu cpok

okynaemocTu (T, neT) He npeBbillaeT CPOK CNYXObI y3na yvera (Tg, ner):
T <Te {2)

OUEeHKAa 3HaYeHUl MEeXHLKO-IKOHOMUYECKUX Napamempos

Kanutanosnoxewuusa B ysen ydyerta (K) sknoyawT B ceba 3atpatbl Ha OCHOBHOE
obopyaoBaHue ® martepuanbt, poekTHbie paboTh!, cornacoBaHuUs, nNpn HeobxoanMMOoCTU
MOHTaXHble PaboTbhli C pPEeKoHCTPpyKuuen obbekTta. Yem ODonbule pacveTHas Harpyska
TENMOBOrO NYHKTA, TeM Donblune Kanutanosnoxenuns Heodxogumel B obopygosaHue y3na
yyetra (K). Bmecte c Tem, yaenbHble kanutanosnoxeHus (Ky,) B y3en ydera,
BbipaXarouwne pasmep KanutanbHbiX BIIOXEHUN, NPUXOAKMACS Ha eQuHinlly BBOOUMOU B
OenCcTBUE NPOonN3BOACTBEHHOW MOLWHOCTW TENNOBOro MyHKTa, Kak Npasuno, TeM MeHblue,
4em Bonblle pacyeTHas Harpyska TennoBOro NyHKTa. PEKOHCTPYKUKUA TEeNNOBOro NnyHKTa
Heobxoamma ana codniopeHus TpeboBanu npasun MOHTaXa npubopoeB y4yeTa w
obecneyeHns BO3MOXHOCTW pemMOoHTa, OOCNYyXMBaHWA W NOBEPKN YCTAHOBMNEHHOrO
obopynosaHus. [Jons 2aTtpaT Ha PEKOHCTPYKUMKD MOXET ObiTb 3HaYUTENbHOW
COCTaBNALWEN ODILUMX KANnUTaNOBNOXEHUA.

Ona oueHkU OXuaaemMoro CHWKEHUS eXXerofHbiX 3aTpart Ha TENnoBYHK) IHEPruio K
TennoHocutens (A3;) cpaBAUM nNpoekTHoEe noTpedbnedne TennoBOW  3HEpPTUK
OOWECTBEHHOTO 3aHusa /MPUCOEANHEHHOro K 3aKpbiTOW CUCTEME LeHTPan3oBaHHOro
TennocHabxeHns 1n umelowlero y3en ydera Ha TensioBOM nNyHKTe/ € (akKTU4eckum,
onpegeneHHsiM no npubopam yyerta (tadn. 1).

Pacxoosi (Tkan) mennoesol aHepauu Ha omorineHue 30aHus
npu pacdemHol Hazspyske 0,1 kan/

Tabnuua 1
Mecs 1 [poekTHbie | [1o nokazaHnam

—_— e MpWOOpOB
ML 45/3 1 2934
despans 25,99 |
Mapr 1218
Anpenb 13,85 !
Man ) _ .
MoHb I
Nonb - -
ABrycCT
CeHTROpb
| OkTsibpb
Hoabpe

Hexabpe
3aron
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[laHHbie Tabn. 1 nokase!BaloT, YTO hakTUYEeCcKne pacxopbl TENNOBOW 3HEPrnu Ha

OTONNEeHnEe 30aHUA  3HAUYUTENLHO MEHble NPOEKTHbhIX. [akoe HecosOTBEeTCTBue
obycnoeneHo:
« [locTaBWmK TENNOBOU 3HEPTUN - NpeanpusaTNe TENNOBbIX CETEN 3a4acCTyK SBMSETCA U
nepenpoaaBLoM, NOKyNnast TErfIoByK JHEPTrUd OT UCTOMHUKA U PAacCYHUT-IBAACH, Kak
npasuno, no npubopam y4yeTa, YCTAHOBMNEHHbIM  HA rpaHvue nNpWHAONEXHOCTHW.
KynnexsHas TennoBasi 3Heprua TPaHCNOPTUPYETCHA NO TerfioBbIM CeTAM notpedburtensam. Y
cAHUX noTpedbutenen Ha BBOAAX YCTAHOBMEHbI NpnbOpPL! y4eTa, Mo NoKa3aHUAM KOTOPbIX
OHWU paccunThiBaoTcs. Ona obhbekTos, He umerwinx npubopoB ydeta, noTpednenne
TENNOBOY 3HEPrin onpefenseTcs B COOTBETCTBUM C MPOEKTHbiMUA  (NACNOPTHLIMU)
Harpyskamu, npuv 3Tom 5 noTpedbneHne BKMOYAKTCH elle U CBEePXHOPMAaTUBHbIE NnoTepu
Ha CEeTHX NOCTAaBLUMKA.

QaKkTU4yecKkme nNoTepn B TENNOBbLIX CETAX, KaK npasnno, 3Ha4YUTenLHO NpeBbILAoT
HOPMAaTUBHbIE. 3TO ODBACHARTCA Kak ODBLEKTUBHbIMWU (M3HOC CceTel, ycTapesiiee
obopynoBaHue un T.n.), Tak n CyObeKTUsHbIMU (OTCYTCTBUE Hallafkun rMapasnuyecknx u
TeMnepaTypHbIX PEXUMOB 1 T.1.) dhakTopamu. [NoaTomMy yyecTs TeNoBsIe NoTepn B CETAX
B NMONHOM ODbeMe O4YeHb CMOXHO, N 3HadYuTENbHaA UX 4YacTb HEU3DEXKHO CTHOCUTCA HAa
notpeburtenen, He MeLNX NPUDOPOB y4eTa.

OfaHUM U3 yCcrnosun  pelueHns  AaHHou npobnembl  SABNSETCs BBEAEHMUE
ABYXCTaBOYHbLIX TapudoB, 13 4aCTHOCTW, Ha Tennosylo avepruio. Cyllecrsyowas
CEerofHA cucTemMa pacyeToB 3a MUCMNONb3YEMYK TENNOBYIO 3JHEPTUo, TENNOHOCUTENU W
OLITOBYIO BOAY [aneka OT COBEpLUEHCTBA. [ nasHble ee HEeAOCTATKM 3aKNI4aiOTCAR B TOM,
4YTO NOCTaBLUWMK Nepepacnpefenss CBepXHOpMaTuBHbie NOTEPU NPU TPaHCNOPTUPOBKE
Tenna v BoAbl HEe 3auHTEPECOBAH B UX COoKpatlueHun. [lencTyroulan B HACTOALUEE BPEMH
cuctema opmupoBanns Tapuda He paeT npeanpusTUD  CTUMYNIOB K CHWKEHWIO
HEMNPOU3BOANTENbHLIX NMOTEPL 11 NOAAEPKAHUIO B NCNPABHOM COCTOSIHUWM 0D0pYyAOBaHUS,
B oDecrneyeHun onTUManbHoOro pexmuma paboTbl cuctem perynnposanus nofayn renna Ha
OTONNEHWE N ropsyee sogocHabxeHue.

BHegpetne «MeToguku pacyeTta ABYXCTaBO4MHOro Ttapudga Ha Tennosyko
JHepPrmw» WVMeeT CBOEU LUenbl Cco3pgaHuve npefnochbiiok ANs  3KOHOMUYECKOW
3aNHTEPECOBaAHHOCTY MNOCTaBLUMKOB  TENMOBOW 3HEPrYM N OpraHoOB  MECTHOrO

camoynpasneHns B 3KOHOMWKU SHEPTOPECYPCOB.

-15 -



[pn sHeapeHun naHHon «MeToaunky ...» NPOBOAATCA clreayrollne padoThl

- Apantauyuna «MeToavkm pacdeTta OBYXCTaBOYHOrNO Tapuda Ha Tennosyio
JHEPrnI» K TEeXHONOrnm4Yyeckni OCODEHHOCTAM NpPOU3BOACTBA W TPAHINOPTUPOBKK

TEeNMOBOW IHEPINA;

- AHann3 UHaHCOBO-XOJANCTBEHHON AEATENBLHOCTN NPEONPUATUN - MFOCTABLINKOB

TENNOBOW IHEPTNH;

- BHeppeHne B pacyeTax ABYXCTaABOYHOrO Tapuda, npu KOTOPOM NNaTex
noTpeduTens TENNOBOW 3JHEPrun fJenuTcs Ha 2 HepasHble (B oOwemMm crnydae) 4vactu.
[lepBasi 4acTb - NOCTOAHHLIA NMNATeX 3a coaepXaHume ceten u  obecnedexune
becnepebontHon paboTbl 0DOPYAOBAHUS, pACCUUTBHIBAEMbIA HA OCHOBaHUV 3afBNEHHOW
(nacnopTHOK) Harpyskm ODBLEKroB NOTPEOUTENS TEnnoBOU 3HEpPrun. BTopas 4acTb -
NnEpPEMEHHbIN  NnaTeX 3a  @akTM4eckoe  norpebneHne  TennoBOW  3HEPTuu,
COOTBETCTBYIOWEE noKasaHuam npnbdopos yyeTta. B cnyvae oTcyreTemsa npudopos yyeTa 'y
noTpeduTensa, ero COBOKYMHbIM MNnarteX N0 ABYXCTABOYHOMY Tapudy paBeH nnaTexy,

paccynTaHHOMY NO AEUCTBYOLWMM HOPMATUBHLIM aKTaMm;

- Paspaborka cuctembl  UeneBoro  WCNonb3oBaHuMsa  aonu  1pubbinu
TensiocHabXawumux nNpeanpusaTuii, NPUXOAALLIEACHS HAa MNOCTORHHYIO 4YacTb nnartexa no
DBYXCTABOYHOMY Tapudy, Ha MOAEpHU3auuio ceTen nocTasBluKa TensioBoA 3HEPrun #

obopyaoBaHuA TEnNOUCTOMHUKCB.
PesynbTaToM npoBeeHns BbillleyKasaHHbIX paboT AOMKHO NOCYXUTE

- (CoxpaHeHune 3anHTEPECOBAHHOCT foTpebutenen rensnosBow 3IHeprMu B

YyCTaHOBKE NPUDOPOB y4eTa U perynnposaHusa Tenna;

- BbicBOOO)XOEHUE CpecTB U3 JOXOO0B MPeanpusTUii - MoCTaBlnKOB TemnoBou
QHEPruKn, HanpasngeMbiX Ha MepONpUATUS MO onpeaeneHnio MakTUHECKoW peanusauuu,
Hanagke rngpaBnuyeckux u TeMmnepartypHbiX peXxmMoB, 3KOHOMUK TONNKUBA U T.M.;

JKOHOMUA DIOAXETHbLIX SpeacTB OT AOoTauMi Ha pasHuly B UeHax U cpeacTs,
MOYLIWX Ha onnaTty yCcayr TennocHabXeHusa, DIo4XeTHbIX oprarnsauni.

[lpn  ocylecTBNEHMN <(OHKPETHbIX pacyeToB [ABYXCTABO4YHbLIX TapudoB, UX

BBEAEHUN U UCNONL3OBaHWUW [OMKHbI cobniogatecsa  TpeboBaHMA  O2UCTBYHOLWMX

HOPMAaTUBHbLIX aKTOB.
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AHANOrMYyHas CcuTyauna cknagbiBaeTcs, Korga WUCTOMHUK TennocHabXxeHua w
TENNOBbIE CETU HAXOAATCA B OAHUX PYKAX, N HA UCTOYHUKE TaKXe YCTAaHOBMEHbLI NPUOOoPbI
yuyeTa BbipaboTku (0TAYCKa) TENMOBOW SHEPTUN.

Takoe HecooTBeTCTBME MEeXAY pe3ynbTatamum pacHeTos, BHINOMHEHHbIX
NOCTaBLIMKOM TENNOBOW 3HEpInn, N (PaKTUYECKUM pacxogoM HABMAETCS MMOUYHbIM I
CTUMyNUpyeT notpebutena ycrtaHoBUTb Yy ceba npubcepel yderta. llocTasiivk TennosBow
SHEepPrnu 4awie BCero BbiHY>XXAEH NpUuHUMaTbh BCe Mepbi, 4TODL!I BOCNPENSATCTBOBATE 3TOMY,
TaK Kak ypenudenue notpedbutenen, ocHaLeHHbIX npubopamu yyeTa, NpuBOLAUT K POCTY
[ONU ceTeBblX nNoTepb. Tak Kak CTAHOBUTCH HEBO3MOXHbLIM pacnpefeneHme BCeX
CBEPXHOPMATUBHbLIX TENMONOTEPL MEXOY YMEHbLLUAIWMUMCH KONUMYeCcTBOM norpedbuTenen,
HEe MMerLWnUX Npnbopos y4yera.

OueHum MacLliTab aToro SBneHus Ha npuMmepe 3aKpbiToOn CUcTembl
TennocHabxeHus, obcnyxusarowen 100 noTpebutTenen, pacyeTHas Harpyaska Kaxanoro m3
KOTOopbix coctasnsaeT 1,0 [kan/yac, a Hey4YTEeHHbIE CBEPXHOPMATUBHBLIE NOTEPU B CETRAX -
15% royoBOro TennonoTpedbneHuna. [lpu rogoBOM 4YUCME 4acoB WCMNOMNbLE3OBAHUSR
pacyeTHoOU Harpy3ku pasHom 2500 rogosoe notpedbneHune TensIoBOU 3Heprun CocTaBuT:

100 « 1,5 » 2500 = 375000 Nkan;

3 Hey4YTeHHble B Tapude Ha TeNNOBYI IHEPTUID CeTeBbIe NoTepk DyayT PaBHbI.

0.15 - 375000 = 56250 ['kan.

[loTpebutensam NnpnaeTca paccynTaTbhbCs 3a:

375000 + 56250 = 431250 lNkan.

Ecnun Bce 100 noTpebutenen He NMEIT Y3MOB y4eTa, TO KaXKabi U3 HAUX NONYYUT CYET Ha:.

431250 : 100 =4312,50 xkan,
n3 kotopeix 3750 kan MMy ucnonb3oBaKbl ANA otornenus, a 5625 Tkan (15% or
NONEe3HOoro pacxona sHeprnn) - UX Brag B nokpbliTUe ceTeBbiX NOTEPD.

[locne ycTaHOBKKW y3ra yyera B paccMmaTpyuBaeMom criydae notpedurtens dyner
paccumMTbiBaTLCA NO NOKasaHwaAM npudopa y4yeTa TennosBow 3Heprum 3a 3750 [kan.
YMeHbLUieHue ero rogosblx 3aTpar (3) Ha TENNOBY 3HEPIUKD COCTaBUT:

3=C-Q,
rae C - Tapyud Ha TENNOBYH 3HERINIO,

Q = 562,5 ['kan - ymeHblleHne nognexaujero onnare Kon4ecTBa TennoBon 3Heprun
nocne yCTaHOBKW y3na yJyeTa.

Ecnn 10 notpebutenen v3 100 ycTaHoBUAN Yy3Mbl yH4eTa, TO B TEYEHUE rofa OHW
notpataT: 10 « 3750 = 37500 'kan
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1 DYLYT paccuUMTLIBATLCA 3@ 310 KONUYECTBO TErsiOBOU IHEPritit NO NOKa3uaHNAM CBOUX
npubopos. Kaxabit u3 90 noTpeduTenen, He uMeloWwnX y3nos ydeTa, B OTOM Chnydae
NONYYUT CYET Ha:

(431250 - 37500) : 90 = 4375 'kan,
4yto cocTtasut 116% nonesroro pacxoga TennoBon IHEPTUN.

[TpoBefeHHAA OPUEHTUPOBOYHAA OUEHKAa OTHOCUTCH JFiuMWb K OOHOV CTOpOHE
paccMaTtprBaemMoro Bonpoca, HO €CTb ¥ BTOPAA - 3aBbllEHUE TMPOEKTHbIX TEernnoBbiX
Harpy3oK MO CpaBHEHWKD C peanbHOU NOTPEOHOCTLIO B TEMNNOBOW JHEPrUn W
HECOOTBETCTBUE (PakKTUYECKOro notTpedreHns He TONMbKO NPOEeKTHbIM Harpyskam, HO W
peanbHbiM NOTPEDHOCTAM.

HeobxooumMo UMETb B BUAY, UTO YCTAHOBKA Yy3Nna y4eTa, Hapsaay CO CHVWWKEHMEM
3aTpar Ha onnaty TennoBOW 3JHEPrMu u TEenmnoHOCUTENs, NPUBOAUT K YBENUYEHUIO
eXerogHbix 3atpar notpebnrtens Ha obCny)XnMBaHue, peMOHT U 1TOBEPKY 000NYyAOBaAHUA U
npnbOpOB, a TakKke K TOMY, UTO y3en y4eTa Nno UCTEYEHUN HOPMATUBHOMO CpoKa Cnyxobl
OO/PKEH OblTb 3aMEHeH, ANA Yero exeroagHo cregyet npous3Bo4uTb OTSUCAEHUA Ha
pEHOBALMID. 3T OTYUCNEHWHA 3aBUCAT OT HOPMATUBHOrO Cpoka CnyXObl y3na ydera,
TEMMNOB UHAMALUNKU, CTaBKK NPOUEHTOB, YCTaHasnmesaemMmon BaHkoM Ans BKNagoe, TEMNOB
TEXHUYECKOro nporpecca B 00NacT yyera TennoBov 3HEPIrun 1 TeNNOHOCUTENS.

B opmynax (1) n (2) ykasaHHblie (PakTopbl yY4UTHIBAIOTCA napameTpom 3p. AnsA

OUEHOYHbIX TEXHUKO-3IKOHOMMWHECKWUX DAaCHETOB OTHUCHAIEHNS Ha PeHOBALUWHO MOXHO

K
NPUHUMATb PABHbIM —.

Te
Cpok cnyxbbi oCHOBHbiX NpubOpoB y3ma y4yeTta - Temlo - U BOAOCYETUUKOB

COCTaBNAET, COrfacHo TexHuueckow paokymeHnTaumm 10-12 ner. Takum Xe MOXHO

NTPUHUMATL CPOK CryXObl y3na yyeTta B yenom. MexnoBepouHbiil UHTepBasn cocTaBnseT 4

- 5 ner.
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QOueHka 3koHOMUYECKoR Lenecoobpas3HOCTU COOPYKEHUSA Y308 yyeTa

il e S L

— e e kL P e =

PacueT oueHk 3KoOHOMUYECKOH LienecoobpasHocTy obopyaoBaHUs Y3M0OB y4eTa Ha TENNOBbIX NMYHKTAX NPU pasnuYHbIX pacyHeTHbLIX

Harpyskax 111 81 Mbituwun, Mockosckow obn

P P E—

— - -

T11-2

W R i |

T11-1
'+ C NpUCOoeAnHEeHHO! CyMMapHOW Harpyakol Ha 0,5 Mkan/uac
OToMnNeHue U ropsyee BogocHabxexue. (pacyemHasi)

q

- Tapug Ha Tennosyio 3Hepruto: 100 py6/ﬂ{an

* C NPUCQEAUHEHHOR CYMMAapPHON Harpyakon | 1,5 Mkan/dac
ac4emmHas)

Ha OTOofJieHne h ropsiyee BOBQCH86N<EI-!MG

I’

* pacyeTHas 1eMneparypa Hapy>XXHoro Bo3ayxa ,qnﬂ ﬂpoel(TMDOBaHMﬂ OTOﬂﬂeHMﬂ - 26°C

- e i — e

TR —

- L bl

* FO[10BOE YMCNO 4acoB UCMONb30BAHNA OTOI’IMTeﬂbHOM Harpy3ku o772 vacos

* NONHasA CTOUMOCTb y3na y4eTa 140 meic py6

|- nonHas cToumocTs yana yyeTa

it ele—— . -y

1100 mbic py6

'0bopyaoBaHue ysna yyerta

i+ eXeroaHble 3aTpaThl Ha peHoBaLMIO, OBCAYXUBAHWE, PEMOHT U NOBEPKY NPMBOPOB paBHbl 0,2 CYMMb! KAanuTanoBAOBNOXEHUN B

* TOA0BbIE 3aTpaTbl Ha TENMOBYIO aHeprmo nocne yCTaHOBKM y3na yqua ymeHbLuaromﬂ Ha 20%

. .

__q

T = A

A3,

-3,

a—

5112 4acos B roa x*0,5 [ Kan/uac = 2556 [ kan B ro
2556 ['kan 8 roa x 100 py6/Tkan = 255600 py0 8 rog
20%-51120py6B rop

cTano no npubopam- 204480 pyb B rog

5112 yacoB B rog x 3,5 Mkan/4ac = 7668 Nkan B roAl
7668 ['kan 8 ron x 100 pyo/T'kan = 766800 pyd B roa
20%- 163360 pyO B roa

cTano no npubopam 613440 py0b B roa

—— E— —— —— — ]

CpoK OKynaeMoCT# y3ana y4eTa npy pasfiuuHbix pacyeTHbIX Harpy3kax 3aBUCUT OT OTHOLLEeHUS Tapuda Ha TernIoBYI0 3HEPTUNIO

K 3aTpartaM Ha COOpYXeHWe y3na yJyera,
) - T

o —

40000 pyo.

T N b
oA~ 51120 pyb6./200 — 8000 pyb. / 200

= (0,9200a

;[

1()()00() py6

T
rof 153360 py6 /200 — 20000 py5 / 200

- !

— 0,75’0()6

_— — —

Ha TennoBbix nyHKTax ¢ DObLLOU TENNOBOW Harpysxom y3en yyeTa oxynmcg 6blCTpee YTO KacaeTca TennoBbIX MYyHKTOB, rae
pacyeTHas Harpys3ka 0,1 - 0,2 'kan/™M n MeHee - 3IKOHOMUYECKU LeriecoobpasHo obopyaoBaTth y3nbl yyeTa He TerocyeTtynkamu, a
3HauYuTeNnbLHO Bonee aeleBbIMY CHETHUKAMY FOpSsYEen Boab!, YTO AonycKaeTca gencreyowmnmu «lpasunammn yyerta TenynioBovn 3Heprnm

U TEeIMNOHOCUTEeNA».
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B HacTosulee BpeMs yasnsercs bonblloe BHUMaHUE yyeTy U perynumpoBaHKio
TEeNNIOBOWU J3HEpPrMuM u TensioHocuTenss B KBaprtupax. OgHakKo 3SKOHOMMUYecKas
UenecoobpasHocTb 3TOr0 MEepCcnpusiTus AOMMKHA ObiTb NnogTBepXAeHa 3KOHOMUYECKUMY
pacdeTamun. [Ana OPUEHTUPOBOYHOW OUEHKWM 3PPEKTUBHOCTU MOKBAPTUPHONO YYETa
TENNOBOK IHEPINK MOIYT DbiTb MCNONBL30BAaHL! U3NOXEHHbLIE BbiLLIE METOAbI.

Ons oueHKu 3KOHOMUYECKON 3IMMEKTUBHOCTY NOKBAPTUPHOIO yyela TennoBOU
JHEpPrun 1 onpeaeneHne cpoka OKynaemMocTW y3fia 3aBUCUT OT OTHOLUEHUs Tapuda Ha
TENNOBYK 3JHEPIUK0 K 3arpartam Ha COOpYXeHue 3TOro ya3na nnd KeapTup pasnuyHowu
nnouiann.

YcraHoBka npudoopos y4yeta TENNOBOWU SHEpPruM B KBapTUpax HEBO3MOXHA
0e3 PEeKOHCTPYKUUM CUCTEMbI TEnnocHabxeHus Bcero 3f4aHuAa, 4YTC noTpedyer
OONbLUNX KanuTanoBlOXEHNKA, MO3TOMY Takasi paboTa uMeeT CMbICH TOJNLKO BO BHOBL
NPOeKTUPYEeMLIX 3AaHNAX.

Bmecte ¢ npubopamn yyeTa B KBapTtmpax HeobxoauMmo ycraHasnuearth
TEPMOCTaTUYECKUE DErynupyloulne KnanaHbl Ha OTONUTENLHbLIX Npubopax a5a 3KOHOMUK
TennoBow 3Heprun. B 3ToOM ciydae pellaloTcs BONPOCHI U yyeTa, u peryinpoBaHuns
TEeNnoBOW 3HEPrAn Ha oTonneHne. TepMocTaTudecKkun perynupyiowimy knanad CTOUT Ha
NOPAOCK MeHblle TenocyetTymka, U ero YCTaHOBKa B KBapTupax-HOBOCTPOUKaX
Heobxoanma.

Bumecte ¢ TEM NONOXUTENbHLIX 3JIKOHOMUYECKUU 3IDPeKT OT YCTAaHOBKM
NpUOOPOB y4eTa B KBAPTUPAX JKUOro AOMa MOXET ObiTh NONyUYeH NUllb NpKU YCNOBUM,
YTO XUTenu OyAyT NOMNL3OBATLCA pPerynAaTopamMu Ha OTONMUTENbHbLIX CUCcTemax. B
NPOTUBHOM CcRniydae, 3aTpathl Ha obopynoBaHue KBApPTUPHOMO Yy3na yyeta U
perynuposaHns okasbiBawoTcs HecnonesnbiMmu. YTobbl rofoBasi 3KOHOMWA TennoBOW
aHeprun cocTtasuna 20% rofoBOro pacxona Ha OTONMEeHWe, CUcTemMa perynnpoBaHus
OOJKHA HE TONbKO WUCKMIOYUTL U3NULLHWA pacxon Terna, HO U obecneuntb CHUXESHUe
TeEMnepaTypbl BO3ayxa B KBApTpe B HOYHOE BpeMsa U /Mnu/ B OTCYTCTBUE XO3IAEB,

PacuyeTbl nokasbliBaloT, HYTO Haunbonee npueMneMbiM B HACTOsUlee BpeMs
pelueHuneMm asnseTcs odopyanoBaHue yanos yyeta Ha LTI, AT unu BBOJgaxX B Xunbie
AOMa. [Ina onpegenexHna BKNasa Kaxaown KBapTypbel B onnarTy 3a oTonneHne Heobxoaumo
NnpUMeHaThL Npubop Buga: npubop-pacnpegenutent UCNapUTENLHOIO UMM 3NEKTPOHHOI
TMNa C OAHOBPEMEHHOW YCTAaHOBKOW Ha CUCTEMY OTOMMEHUS TepMoCTaTUYEeCKuUX
perynupyrLlnx KnanaHos.
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[Ipobnema ripubopHO20 y4Yema npUMEeHUMEILHO K KeapmupHoU cucmeme
2opsdean e0CocHab)xeHusl.

Maccosoe sHenpeHue npubopHOro ydeta ropsyent BOAbI B CUCTEMAX Fopaydero
BOOOCHADXKEHNA KBaApTMP KWMblIX OOMOB NO3BONUT  XKUTENSIM  perynupoBaTth W
KOHTPOMMPOBATL pacxo ropavyen Boabil.

Bce BHOBbL COOpY)XaeMmble XUMble gomMa LOIKHbI DbiTb 0DOpyAOBaHbL! CHETYMKAMMU
ropayen u xonogHou BoAabl. Ecnu npubop npuobpeten Ha cpencrTBa Xutens, TO
3KOHOMUYEeCKUMK 3P PEeKT CTAaHOBUTCA NONOXKUTENLHLIM NOCNE TOro, KakK 3aTpaThl Ha
Hero OKyfsiTCA 3a c4YeT 3KOHOMUU CpeliCTB, 3aTpaynBaeMbiX Ha NnaTy 3a Boay, npu
YCJIOBMM, YTO CPOK OKYMAeMoE T MeHblUe CpoKa cnyxosl npudopa.

3aTtpaTbl Ha YCTaHOBKY CUYETYMKOB BOAbI HECET nNubo Xurtens, NMbo opraHunsauns-
nocTaswmk, Nubo cpepcrsa mectHoro bOwomxeTta. B nocnegHem criydae, »XunblUbl He
MMEIOT Npas0 Ha UCTMOSb30BaHUE NEePBUYHOIO 3KOHOMUUYECKOTO 3P EKTE, NOSIYYEHHOTO 33
CYET CHUXEHUSA pacxoda BOAbl B AanbHEeWLWeM nonoXuternbHbin 3KOHOMUYeckun addexT
OydeT UClonb3oBaTbCH XUTENSMN.

Pe3ynbTaTthi pacyeToB MOKa3bIBAKT, UTO yCTaHOBKA CUYETYMKOBR ropsyent BOObI C
MEXMNOBEPOUHLIM NMHTEPBANIOM S NET B KBapTupax, B KOTOPLIX MpoXuBarwT 3 n bonee
4yenosek, B ycrioBuax MoCKoOBCKOM 0OnacTu CTaHOBUTCH 3KOHOMUYECKU enecoobpasHa,
eCnm ux Bnagensuam yaacTtcs CHU3NTb noTpebneHue ropsyen eoabl bonee em Ha 15%
i IpW 3TOM 3aTpaTth! Ha UX YCTaAHOBKY OOMKHLI ObiTb B npegenax 400-500 pyb. npn tapude
Ha ropsidyto Bogy oT 4 go 5 py6. 3a 1 M°. Ecnu ctoumocTs npruBopos ¢ MOHTaXoM byaeT
HUXe, TO B TeyeHue cpoka crnyXObl Brnagensubl Nony4ar TeM Oofbllyio Bbiroay B Buae
CHUXXEHWUST NnaThl 3a ropsadyio BOAy, 4YeM Hwmxe OyayT HadvanbHble 3aTpaTthl.
ODPEKTRBHOCTE OT YCTAHOBKA CHETYMKOB BOAblI DyneT yBenuumBaTbCa NpU pocTe
MEXMOBEPOYHOrOo UHTEpPBana Vi NOBbILLEHWU HAZEeXHOCTU BoaocHeTuukos. [locnegHee
NO3BONWUT 3aMETHO CHM3UTL 3aTpaThl BNafgenbLa Ha peMoHT 1 o6cnyxvsaHue npubopos.

[pumep pacyema: Xutenu MbiTviy NNaTST NO HOpMaTUBY 3a NOTpednaHne B CYyTKU
120n ropauein v 180 - xonogHow Boael. MNpy Tapude Ha soay 4,78 pyb. 3a 1M° 1 3aTpaTax
Ha MOHTaX BopocudeTduka 400 pyd. yCcTaHOoBKA CUETUNKOB FOPAYEH U XONOLHOW BOAbL! B
KBapTupe C 4 XUTensiMu OKYNUTCs 3a 2 roda, ecnv Xutenun CIKOHOMAT bonee 25%
HOPMaTWUBHOTIO pacxoda BoAbl.

N3amepernne obbema noTpebsnieHHON BOAbI C MNOMOLWEID CYETYMKCB NoKasano
IHAYUTENLHbLIK ee nepepacxosl JInNemMeHTapHbie MeponpuaTUR NO 3KOHOMWUU ropsiyen u
XONIO4HOW BOAblI NO3BONWAN 3HAYUTENbHO CHU3UTH ee noTpebrneHne, U 3KOHOMMUSA no
CpaBHEHWID C NNaHoBbIMK NoKaszaTenamMu coctasuna B cpeaHeMm bonee 25%, 4TO
NOATBEPXAAET NPUBEAEHHDbIE Bbillle CUEHKU 3KOHOMUYECKOW 3dPEKTUBHOCTH YCTaHQBKU
npubopos y4yera.

- 21 -



BosHukarwwne npobnembl npy  opraHu3aumm  ydeta TennoBou IHEeprunm n
TENMNOHOCUTENA B KBaApTUpax.

- 0DCAY)KNBAKHUE, PEMOHT W NOoBepka NPMdOPOB, NMEIOLLMXCA Y XUTENEU. PeLueHne 3Tov
npodbnemb! 3aBUCUT OT PacnpoCTpaHEHHOCTN 0DopyaoBaHUSA, UCNONb3YEMOrD ANa y4eTa,
NPON3BOACTBEHHON U OPraHn3ayMoHHON BO3MOXHOCTU NPEearipuaTUK, 3aHUMAROLLNXCS
anHoOu npobnemon.

- KOMIUWIEKC Mep CBSI3aHHbIX € MOAEpHU3aumen CcCucteM CTonfeHna ¥ TenjoBoro
obopynoBaHug.

HEIKOHOMUYHbIE B  JKCNAyaTauun O[HOTPYOHbIE EBEepTUKamNbHbIE CUCTEMbI
OTOMNEHUA AOOMKHbI YCTYyNUTbL MECTO CUcTeMaM C [OpU3OHTanNbHbLIM MCKBaPTUPHbBLIM
pacnpegeneHmemMm TernsoHOCUTenNs OT CTOAKOB, YCTAHOBIIEHHbIX B NECTHUYHbLIX KNeTKax.
JTO NO3BONAET Haubonee NPoCTbiM N HAAEXHBIM METOAOM OpraHku3osaTh NCKEAPTUPHDBIN
ydeT nortpebnsemMon  TensioBsouM  SHEprk WU UHAMBUAYANbHOE  aBTOMATUYecKoe
perynuposaHune Tennootaadn otonuTenbHbiX Npnbopos. B pesynbTarte obecneynsaercs
cokpalleHmne notpedbnexuns Tenna Ha 15 - 20%.

[TokBapTUpPHbLIE CUCTEMBLI OTOMMEHUA - 3TO TaKNE CUCTEMbBI, KOTOPbLIE MOryT
YyAPaBNATLCA XUMbUamMin KBaptTup, 0e3 n3MeHeHus Tennosorg pexumMa cocenHux
nomeweHnn u obecneumBaTb NOKBAPTMPHbLIA YYET pacxoga TensioBow JHeprun. ITOo
NOMbiTKA OL4HOBPEMEHHOroO pELUEeHUA [OBYX NPOTUBOPEYUBLIX 33434 - NOBbILLUEHUS
TENMOBOWU KOMMPOPTHOCTY XUNK La U 3HeEProchepexeHuns.

[na Toro, 4tobbl cpaBHUTENBHO NPOCTO OPraHN30BaTh NOKBAPTUPHLIA y4YeT Tenna,
HeOOXoaAuMoO obecneynts O,MH  BBOL B KBapTvpy nopgatowjero u  odbpaTtHoro
TPyOONpOBOAOB U NMPUCOEONHUTE K HAM BCE OTOMUTENbHbIE NPpUbOopLI, pasMelleHHbIe B
KBapTupe. Hanbonee pacnpocTpaHeHb! ABE CXeMbl NOKBAPTUPHCOIO OTONNEHUR:

«nyvyeBas» u «nepumeTpansHas» (cxema 1 u cxema 2).

JlydeBana cxeMma peany3yetrcs C NOMOWbLID MeTannonoaAnMepHblx Tpyd wunu
NONUMEPHbLIX, YKNaAblBaeMbiX B CTSXKY «4YUCTOro» nona. Kaxabld M3 OTonNUTenbHbIX
NPUOOPOB NPUCOEAMNHSETCS K nogarwemMy u obpaTHoOMy KonnekTopam (Marnuongam) u
perynmpyerca asBTOHOMHO. B nepumeTpanbHOU CcxeMe oTonuTenbHbie nNpubopsl

rmaopaBnuyecku bonee 3asUCUMLI, HO 3Ta cxemMa TpebyeT MeHbLUero konuyecTsa Tpyb #
cbnapaet nyudwen peMoHTONpUIroaHoOCTbIO.

B nepumeTpanbHon cxeme TpyObl, KakK NpasBnno, yKnaasbizatoTCA B OTKAX N MOTyT
obcnyxumeartbes. B aTtom cnyvyae Moryt ObiTb  MCNONbL3OBaHbL HE TOMbKO
MeTannononnMepHsie (nonnme dHble) TpyObl, HO W ODbLIKHOBEHHBLIE CTalbHbIe.

He3aBnCMMOCTb pa3Bsasku TpybonpoBoAOB OT APYrMX KBapTUP npeanonaraeT
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BO3MOXHOCTb UWHOAVMBUAYANBHOINO NPOEKTUPOBAHUS OTONNEHUS KaXJon kBaptvpbl. MoxHo
OTKa3aTbCa OT YPOAYLUMX VHTEPLEDP CTOSKOB W TrOpu3OHTanbHbIX MOABOAOK. Kak
npasuiio, B COBPEMEHHbIX paguvarTopax UCMorb3yeTCa HYXXKHUWA NPUCOeaHUTENbHbBIW y3en
K npudopy - Mmynbtudnekc. CoBpemMeHHble oTonuTesibHbie Npubopbl cTanu npeaMeToMm
MHTEPbLEPA U MOTYT YCTAHaBNUBATLCH HA BHYTPEHHUX CTEHAX.

Ha necTtHuUdHOW nnowjagke nokBapTUpHbie BBOAb! 00LEeAUHSATCH
Konnekropamu B nNpubDOpHOM 1LUTE C NOKBAPTUPHBLIMKU cCYETYUKAMWU Tenna (cxema 3).
[punbopHbie WKWTLI BCeX 3Taxen obbeaunHeHbl nogatowmm 1 obpaTHbIMKW CTOSKaMU
CUCTEMBI OTONNEHUSA, CBA3aHHbIVIK Yepes3 AOMOBON y3en y4yeTa Tenna ¢ TenneCceTbio.

PaccMoTpuM nyTu  pelueHus npobnemM, npenaTcTBYIOWNX LUNPOKOMY
BHEAPEHUIO NOKBAPTUPHOIO OTOMIEHUSA.

LenCTBUTENLHO TOYHLIM y4eT Tennosou dHeprum Q TpebyeT npumeHeHue
Aoporoctosawnx npubopos, UHTErpupyrlowux BO BpPEMEHW npouseejeHue pacxona
TennoHocutens G, Ha nepenag Temnepartypbi BOAbl B nogawcuiem tn, 1 00paTHOM 1iys),
TpybonpoBoAax CUCTEMbI OTOMNNEHUS.

1=
/

Q= __jOGC Pl *yoai "to6pi)

Takue npubopbl HYXAaWTCR B KBANUMUUUMPOBAHHOM  TEXHUYECKOM
OOCNYXUBAHUM N NEPUOAMMECKIN noBepke, 3TU 3aTpaTbl MOXHO COKpPaTUThL B AECATKU
pas, ecnn nNepeuTn Ha YNPOLIeHHYID CxXeMy ydeTa TEennoBov JHepruu Ons KsBapTup.
CYLLHOCTb CXEMbl COCTOMUT B TOM, YTO Ha BECb OOM CTaBUTCA OAWUH UHTRIPUPYIOLLNA
TEeNNOCHETUUK, onpefensiowut TOYHbIK pacxofl TENNOBOW OoHeprMn aoma. B Kaxpgou
KBapTUpe Ha nogamwemM TpydCcrnposoLe CUCTEMbl OTOMJIEHUS CTaBUTCA Cambid NPOCTOU
ropsaYeBoAHbIN BogoMep. PacveTr noTtpebnerHus Tenna Kaxnow OTAENbHOM KBapTUPOW
NPoONOpUMOHanNeH NPoU3BEAESHUID NoKasaHus BOAOMEPa Ha cpeaxHui no gomy nepenajg
TemMnepatypbl B nogawowein 1M obparHon marucrtpanax. O4eBUAHO, HYTO peanbHoe
noTpebnexHne Tenna B kKeaprupe byaeTt oTnuvaThCs OT pacyeTHOro tem Gonbuwe, Yem
Donbile OTKNOHEHUA TeMrepaTypbl B 00paTHbiX Tpybonposogax KBapTupbl ¥ B LI€IOM NO
Aomy. BennunHa aToro OTKIoHeAus npubnuanTeneHa pasHa:

o0p. AOM to?p_.__mg

tnox. - to6p.1c3

A =

AHanua nokasan, 4To B DONbLWMHCTBE Criy4aes 3TO OTKNoHeHue He npesbitaeTt +10% u

paboTaeT B NoNb3y coOeperarouy4x TENNO XUNbLOB, YTO UNNIOCTRPUPYETCA IMMUPUHECKUMU
OAaHHBIMU.
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Cxema 1. JlyyeBasi cxema CUCTEMbI OTONNEHUSR

1 - oTONUTENbHLIW NPUDOP

2 - CHETYUK NOKBAPTUPHOro yyeTa BoAbl

Cxema 1. lNepumMeTpanbHas cxema cUcTeMsl OTONNEHUS

1 - oTtonuTtenbHbIA NpubIP

2 - CHETUYUK NOKBAPTUPHIIO yyeTa BoAbt
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Cxema 3. Cxema nokBapTUPHOTo y4yeTa Tenna

1 - JOMOBOM TENNOCUYETHYUK

2 - CYETYUK NOKBAPTUPHOTIC y4eTa pacxoaa BoAbi

- 25 -



BuiBoabi:

1 Opranunzaums npubopHoro yyerta TensfoBOW 3HEPrun U TEMFIOHOCUTENA 3HAYATENbHO
IKOHOMUT cpeacTBa noTpeburenen Ha onnaTty TENNICBOU SHEPTUHN.

2. Hanbonee ynobHbIM 1 HarnsigHbiM nokasarenem 3KOHOMUYECKOW Lenecnobpa3HocTy
YCTAHOBKM Y3N0OB y4yeTa y norpebutenein 9BngeTcs CPoK OKynaeMocTy saTpaT Ha UX
obopynoBaHue.

3 lpn cyuwecTeyoleM YypoBHE uWeH Ha npubopbl © CTOUMOCTU  KOMMJIEKCA
COOTBETCTBYIOWMNX PADOT, a TAKKE Nput CoBpeMEHHbLIX Tapudax Ha TENNOBYIO FHEPINIO
nocraHoBka nNpuboOpHOro y4eTa Ha TEensIoBbIX NYHKTax C pacvyeTHON TennoBow
Harpyskow 0,1 - 0,2[kan/4ac Ha Da3e TennocYeTYUKOB OKYNaeTCs, Kak npasBwusio, 3a
CPOK OT HECKOSbKUX MecsALes 40 HECKOMbKUX neT.

4 YCTaHOBKA CYETUUKOB rOpAYEen U XONOAHOWN BOAbLI B KBAPTUPAX NPUBEAET K CHUKEHUKD
nepepacxona BOAbl NO CPABHEHWID C HOPMAaTUBHbLIM, a Takke DyneTr CTWMynupoBaTth
AKOHOMWIO BOAbI XUTENSAMUA.

5 Beepgexue npubopHOro yyera nobyxgaeT npuMeHsiTb COBPeMEHHbIE JIKUHOMUYECKUe
KOHCTRYKUNW reHepaTopos TefnoBon aHepri, TpybonpoBogos, TenncnOMEHHUKOR,
CUCTEM PErynMpoOBaHnNs, T.€. BCEro KOMMnekca aneprocbeperaroiinx MepCnpUsTU.

6 MaccoBoe BHegpeHnune npudopos yyeTa A0mMKHO BbiTh, NOAKpEneHo passuTuneM 6asol

ONs Ux 0BCnyXMBaHUA, PevoHTa U NOBEPKU, a Takke MOATOTOBKOW CNeunranucTos

COOTBETCTBYIOWEro npoduns.
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lll. PagnaTtopHble TepmocTaThi /npodbnemsl BbIOoOpa U npumeHeHue/.

PannatopHbie TepmocTaTbl npepHasHadeHbl AN aBTOMATUYECKOro
NnoAdepPXKaHuA 3ajaHHOW TeMNepaTypbl BO3AyXa B NOMEWEHUW, TAe OHW YCTAHOBMEHDI, B
COQTBETCTBUU C TEMMNEPATYPHON HACTPOWKOU. TepMocTaTUMECKe paanaToptible BEHTUNK
NO3BONAKT N3bexaTte neperpesa noMeLlleruin n obecneuynTs MUHAMANbLHO HEODX0ANMbI
YPOBEHb OTOMNEHWA B NOMELUSHUAX ¢ fepuoguyeckmm npoxmnsaduem nwopen. OHU
NO3BONAKT C3KOHOMUTBL B cpegHeM 15% Tenna Ha oTonfleHne 3a CYeT kKoMNeHcauuw
TENNOBbIAENEHUU, MOCTYNAOWNUX B NOMELYEHNE OT CONHEYHOU paauaunu, ObiTOBbIX
npubopos, moneun, obecneunBas noanepxaHne KOMAMDOPTHON Temnepartypbl B
noMeujeHun B TeNeHne OTONUTENBHOTO Nepuoaa.

PagnarTopHbli TEPMOCTAT COCTOUT U3 ABYX YacTeW /CM. cxemy/.

1 - ynpasnawwaa (BepxHAs 4acTb C ouudPOBAHHLIM KOMNAYKOM sajaryuka, C
MOMOLLbIO KOTOPOro NoMnbL30oBartesb yCTaHABNUBAST 334aHHYI0 TEMNepaTypy roMeuieHuns),
Ha3blBaeMas TepMOCTaTM4YEeCKOW IOfioOBKOW, BKIKOYaKcUlen BCTPOEHHbIA MNy BbIHOCHOW
NaTUYUK,;

2 - yhnpasnfeMbil  UCNONHUTENbHLIXK  Oprad wunu  perynupyruiun  Knanax
paanaTopHoOro TepmMmocTaTa.

Cxema paduamopHo20 mepMocmama
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B obwem suge pagunatopHbid TepmocTaT pabotaeTt criegylowum obpasom [ipw
NOBbIWLEHUN TemnepaTypbl B [OMEWEHUW BbilE 334aHHOW  ynpaBnslw@as 4acTb
paauaToOpHOro TepMocTaTa BhipabaTbiBaeT CUrHamn Ha 3akpbiTUe kKnanaHa, KoTopbiv
nepeaaeTcs  BbiXOAHbIM  3BEHOM TEepMOCTaTUHECKOW TrOfiOBKM HA BXOAHOE 3BEHO
perynupyrLulero Knanada.

[lon Bo3nencTBUEM YNPAaBnAOUWEro curHana perynupyiloLlLini KknanaH 3akpbiBaeTcs
M nepekpbiBaeT nojady TennoHocuTena B OTONUTENbHbiA npudop. [lpu CHWKEHUM
TEMNEpaTypbl BO3gyXa B MOMEUWEHMN HUXe 3aaaHHOW TepmMmocTatuyeckas rosnoska

BbipabartbiBaeT CUrHarn Ha OTKpbiTUE KnanaHa ¥ NPornyck TennoHocuTens B OTONUTENbHbIN
npudop.

B HacTtosiwee spemMs Haubonee MaccoBoe€ MNpuMeHeHue HaxoAAT CaMbie
JeleBbie, HO MEHee TOYHble MpocTenlune pagvaTopHblie TepmocTathl (hupm Danfess,
Herz, Heimeier), ncnonHswowune ponb perynatopa teMnepaTtypsbl NpsMoro genctens (bes
nogauun JaHeprun ussHe) 1 padoTatouimue No NPONOPLNOHANHLHOMY 3AKOHY.

B nocnepHue HECKONbKO neT [MoSABUNucCb W Perynatropbl  HENPAMOIO
NencTeusa ¢ aBTOHOMHLIM ((bupmbl Herz, Honeywell, Oventrop # ap.) wnu ceTeBbiM
(pupmbi Danfoss, Herz, Heimeter n ap.) sanexkrponutadnem n donee goporux B 3,5 - 10
pas Nno CpaBHEHUIO C perynsatopamMun Npsamoro AevcTeuAa, ogHako bonee ToMHbix (£0,3 °C),

PErynupyrLwux Temnepartypy sosgyxa nomMmeweHna no nponopunoHanbHo-UHTErpanbHbIM
3akoHaMm perynuposadus (INA).

Ycrnosust achhexkmueHo20 QYHKUUOHUPOEaHUS paduamopHsix
mepmMocmamaos U ux xapakmepucmuku, obecniedusarwuwue komMgopm (noooepxkcaHue

3agdaHHou memrepamypbl 8 rioMeuleHue, 3HepaocbepexeHue, ydobcmea MOHMaXa u
3KCnnyamayuu).

Ycnosuem 3PPEKTUBHOrO MYHKLUNOHUPOBAHUA TEPMOCTATA SABNAETCSH
COCTOSAAHUE, NMPU KOTOPOM AONYCTUMAR CKOPOCTb U3MEHEHWUSs TeMMEepaTypbl B NOMeueHuu
3a CYeT TennonoTepb N TEeNNONPUTOKOB HE AOMKHA npesbiluaTtb 3 rpag.Kyac (n.6.1.2. 8
COOTBETCTBUK C esBponenckum ctangaptom DIN EN 215-1).

TepmocTaTtbhl C ra3soKOHAEHCATHbIM 3anNONHEHWEM AaTdynka Ha CceropHs
NPOU3BOANTCSH €AUHCTBEHHOW B Mupe doupmon - Danfoss. OctarnbHbie PUpmbl 0TKa3anuch
OT NPOM3BOACTBa TAakon MOAENM TEPMOpPErynaTopa, U Npou3BOSAT TEPMOCTaTbl TONbKO C
XUOKOCTHbLIM UM TBEPAOTENLHLIM 3aN0NHEHNEM YYBCTBUTENbHOTO Ir1eMeHTa.

na oueHku 3HeprocGeperawiien BOIMOXHOCTU TEPMOCTATOB PasfUYHbIX
PUpM BaxeH napameTp ObiCTPOAENCTBUR, oOnpeaenseMbid NOCTOSHHOW BpEMEHMW
TEPMOPErynsTopa n HanNPAMYKO CBSA3aHHbIN C NPOUEHTOM yTUNuzayum ceoboaHoro tenna,
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NOCTYNUBLLErO B NOMeWjeHne (0T uHconAaunu, DbITOBbLIX UCTOYHMKOB Tenna u ap ) [o
AaHHbIM Pupmbl Danfoss, Ans 1TepMocTaToB C ra3oKOHAEHCATHLIM 3anofTHEHMEM JaTYUKA
3TOT NPOUEHT cocTasnsaeT 85, 419 TEPMOCTATOB C XUOKOCTHLIM 3anonHeHunem - 80.

[1pn 3TOM C yyeToIr oDUEN IKOHOMUM TENNa paanaTopHbiMy TepMoOcTaTaMi,
No AaHHbIM AreHTCcTBa 3Heprocbepexernuss npu [Npasutenscrse MockBbl, MeHee 5% -
MCKOMas BenuduHa B aHeprocbepexeHun TepMocTaToB € ras’oKoHZeHcaTHbIM
3arnonHeHneM AaTyuka Bbillle, €M C XUAKOCTHLIM U OnpeaenuTca cCnegyowimmm odpasom:
(85-80/80)x0,05=0,003, 1.e. meHee 0,5%. B 70 e BpeMa CpeacTBa UIMEPEHUS W yyeTa
TENNOBOWN IHEPIVK XapaKTePU3YIOTCH 3HAYNTENBHO MeHbLuen TOMHOCTLI0 (3% 1 MeHee) U,
cnegosaTtesnbHO, BbIMUCMEHHAA pasHULa nokasbiBaeT, uUTO  pasfiuuune Mexay
TepMoperynsatopamMm ¢ ra3oKOHAEeHCATHbIM U XUAKOCTHLIM 3aNOSITHEHUEM He uMeeT
HUKAKOTO KOMMeEpYeCKOoro 3HadyeHUs B HacTosilee Bpemsa. C Jpyrov CTOPOHb,
TEeXHONOorua NpoOM3BOACTBA rA30KOHAEHCATHOIO HAaMNOMHEHUS TEePMOCTATUHECKOW TOMOBKU
C OUCTaHUWOHHbIM U COBMELUEHHBIM AaTYUKOM Npu3HaHa cneuyumanucramyt Kak bonee
CNOXHas U goporas.

WTor no  nepBOMy  napameTpy  cpasHeHus  (DbicTpoaencTauio
TEepMOoperynsaTopa) B NnaHe sHeprocOepexxeHusi: TepMoCTaThl NRaKTUYECKU PaBHbl MEXAY
cobon, ecnu Aranas3oHbl HACTPONKW TepMocTaToB OpaTbk OfMHAKOBbLiE. OOHAKO OHW
Pas3nnu4aloTCa y TEPMOCTATOB PA3HLIX PUPM.

CpasHeHue duanasonHoe HacCmpouKU mepmMope2ysimopo8s pasHbix bupM
1

el ..

~ DOupma-n3roToBUTENb [Jnana3oH HacTponku °C
Danfoss, RTD-N 6 — 26
i Herz, TS-90-v _ 0-30
Oventrop, UniL ) (=28 -
| Homeywell, T100 | 6-26
T&A, TRV300 _0-26 ._
 Heimeier 0 — 30

[nana3oH HacTpoliki TepMocTaTtos dupm Heimeter, Herz, Tour & Andersson
bonee wupokun, 4em y Danfoss. 3Tta pasHuua B HACTPOMKE TO3BOMSE™ YBENUUUTL

CTENEHb  3HeprocoepexeHns Ans  nonb3oBatens. B YUCIOBOM  BbiPaXeHUWU:
OTHOCUTENLHbLIA Nepepacxon 1ennosBon 3Heprun Ha ofinH °C coctaensieT 5,2%. [lpu
QTCYTCTBUU NONb3OBATENA M HACTPOUKE Ha OeXKypHbin pexum 1 - 2°C (TepmocTaThi TA,
Herz, Heimeier) Bmecto 6°C (Danfoss) umeem cokpatietne s notpebrieHun tenna s
TeyeHne 1/5 Bcero cesoHa CToOnMnNeHusa (peanbHOoe BpemMs WUCNOMNb30BAHAS peXnma)
cnegyouiee 4°C - 5,2% : 1°C - 1/5 = 4,2% ans ogHOro TepmMocTtara B KOMHATE, YTO NpPK
UMerwiencs TeHaeHUMKU BO3pacTaHU| onnNathl 3a TENMOBYIO 3HEPII0 ABNASTCA BeCbMa

CywecTserHHoU Benu4YuHoun.
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Noggeaem WTOr cpaBHEHUA TepMOCTaToB nNO  [LOBYM  pPacCCMOTPEHHbIM
XapakTepucTukam 3HeprocOepexXeHusa: TepmocTaTbl C  KWUIAKOCTHbIM - 33N0NIHEHMEM
aTynKa UMelT OTHOCUTENbHO Bosbliee 3HeprochepeeHmne, KOToOpoe K TOMY Xe MOXHO
3achukcuposBaTh Npnbopamu yyeta.

PagunaTopHble TepMOCTaTbl HacTpauBaldTCA Nonb3oBaTenemM ¢ NOMOWbIO
OounMPOBAHHOIO KoOfMMNayka 3anartyMka Ha OonpefierieHHyr TeMnepaTtypy nomeileHus u
3Ta BO3MOXHOCTbL A58 NONb3oBaTens JoMmKHA ObiTh OTKPLITA M yAoDHa B akcnnyaTtauuu.
Mepen nyckoMm OBYXTPYOHOV. cCucTembl OTONASHUR, Kak npasBuno, Heobxoguma
npeBapuTensHas  rugpasnuyeckas perynupoBka  paamaTtopHOro  TepMocTaTta,
no3BonsaLias nNpoBecTn BbICTPY U ADMEKTUBHYIC HanagKy BCeEW CUCTEMEl OTONNEHUS
nocne MoHTa)Xa. Takyio PerynmpoBKy OOMKEH BbINONHATb NPOPECCUOHANbHbLIN Hanag4uK
M €€ pe3ynbTaTbl AOMKHbI ObiTh 3atuuleHbl OT HeCaHKUMOHUPOBAHHOINO [ocTyna BBuay
BO3MOXHOW NONHOW pasperynmpoBku cuctembl otonneHua. C 3Tou uensbio noaaensiollee
BonbWNHCTBO HUPM UCNOMNL3YET CNeLnanm3npoBaHHbiM UHCTPYMEHT.

BennuuHdbl oCTanbHbIX TEXHWYECKUX napaMeTpoB, TaKUX KaK rMcrepesuvc
(CBOWCTBO maTtepuvana BOCNPUHMMATL BHELUHIOK Harpy3ky 8 MOMEHT MNpUNOXEeHUA U
NOCe€ CHATUR €€ He NPonopunoHanbHO, B CBA3M C BO3HUKHOBEHMEM B Martepuane
BHYTPEHHUX  OTpakarwuwix KadecTB), CBA3aHHbIK C TOYHOCTbIO NOAAepXKaHus
TEMNEPATYPLl B NOMELWEHNN. BNUAHNE PA3NNYHbIX BHELIHUX BO3ONEUCTBUK (M3MEHEHUE
CTaTUYECKOro AaBneHus cpeabl TENMOHOCUTENA, ero TeMnepaTtypbl U Ap.) MexaHudyeckue
XapakTepUCTUKN Kopnyca KnarnsHa u TepMoctTaTuyecKon ronoBky, KakK npaBurio, oTeevatoT
esponenckomy ctraHgapTy DIN EN 215-1, n npakTuyeck Mano oTnuyarTcs Mexgy cobon
Y pPasnuyHbiX QUpmMm.

LleHa TepmocrtaioB. TepmocTtaTtbl OONbWKUHCTBA  YNOMSHYTHIX  (PUPM

newesne TepmoctatoB cupmMbl Danfoss. Y Tepmoctara € rasoKOHOEHCATHbIM
3anonNHeHWeM OaTymka LieHa Bbille, YeM Yy TepMOCTaTa C XWULKOCTHbIM AaTyuKoM, npw

NOMTU OANHAKOBOM 3chdhekTe aneprocbepexeHns n komgopTa.

CoseTbl noTpebutenam: eoTepMOoperynaTopbl € XUOKOCTHbIM  OaTYUKOM

Hanbonee HaLEXHbI M C  JKOHOMMYECKOW TOYKM 3peHUA  IPdEeKTUBHbI  (UMEIOT
NOBbLIWEHHOE 3HeprocbepexeHune). eBaxHbl rnokasateflb, HAa KOTOpbi HeoOXoguMMo

obpawjats BHUMaHuWe - 3TO rapaHTUs nNpovsBoaUTENsA, BKIOYawLlas napamMeTpbl
nonrogedHocT (Ccpok cnyxBObi u3genust) U ero 0e30TKa3HOCTL (Bpems A0 nepsoro

0TKa3a). | apaHTUNHbIK CPOK PASNUHYHbBIK Y pasHbiX PUpM.
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IV. TpeHboBaHus K cpeacTBamM N3MepeHUs XOnoaHOW u ropsyemn Boibl B
KBapTupax u paspaboTku NPOeKTOB UX YCTaHOBKMW, MOHTaXa 1 BBoAa B
IKcnnyartayuio

1. na ycTaHOBKN B KBapTupax XWMbiX 34aHWWA [ONYCKAETCA NPUMEHATH KpbliibdaTbie

cHETUUKKM xonogHou U ropsidern sBoabl (Ao 90°C), coorTseTcTBYIOUIME CREAYIOLNM

TpeboBarmnam:

e TEXHUYECKNE napameTpbl cyeTyukos cooTeeTcTBYOT TOCTam P-50601 w 50193
(MeTponorndeckni knacc B);

o TUN cuyeTyukos yTeBepxaeH HTK no wmetponoruun [occraHpapta PO u BHeced

[[OcyaapCTBEHHbIW peecTp CPeacTB U3MEPEHNN;

¢ HAOEXHOCTb CHETYMKOB TMNCATBEPXOAEHA YCKOPEHHbIMWA WUCNOLITAHUAMW Ha WU3HOC,
npoBeAeHHbIMK Ha BOAONPHOBOLAHOW BOAE B ropodax, MUCNbITAHWA LOOIMKHbI ObiTh
nposegeHbl MeCTHbiMWU opraHamu [occtadgapra PO npu ydactum npeanpuaTun
BogokanHana u pernoHansHov XunuwHon ndcnexkunu c tpebosannamu FOCT P-50193;

e B COOTBETCTBUN C oOnucarkmeMm TuUnNa CHETYMKOB [OONYyCKAETCA WX YyCTaHOBKA B
FOPU3OHTaNbHOM 11 BEPTUKamniHOM NONOXEHWN,

* HOMWHanbLHBLIN pacxon Boarl 1.5 MYd, OnuHa cyeTuuka 0Oe3 NPUCoeLUHUTENbHbLIX
wityuepos 80mm;

e MOrpeLHOCTb NIMEPEHNS PACcXCQoB BOAb! cocTasnsaeT £5% npu pacxofax B AnanasoHe

oT Qmin po Qt u + 2% B8 guanazone o1 Qt no Qmax;

¢ CpefHeuHTerpanbHas NorpeulHoCTe U3MEepEeHNsa KonNuyecTsa Bobl ANst CHETHUKOB npu
UX BbINYCKE W3 npoussoazTBa He npesbiwaer 1,5% (otmMeTka a nosepke B
cooTBeTCcTBUM C TpebosaHmsmn [occtanpgapta PO pgomkHa ObiTb novBeaeHa B
nacrnopre cYeTUnKka);

e MEXNOBEPOUHbLIN UHTEpPBAS, ycTaHOBNeHHbA [occtanpapTtom PO npu yTEEPHASHUN
cepTudunKaTa Tuna CHYeTHUKOB XONOAHON U rOPAYSN BOAbI, COCTABNAET HE MEHEE O NneT,

e BO3MOXHOCTE METPONOIrUYECKOro obecneyeHus CcYeTuYUKoB B NpoLjecce ux
IKCNyaTauun noaTBEepPKASETCA MECTHbIMUM  opraHamu [occranHgapta PO u
opraHusauueu, npegocTasna-Olen ycnyri no nepnoguyeckon noBepke CHeTYMKOB;

e APaHTUWHBLIA CPOK, B TEYEHVE KOTOPOro NOCTABUIMKOM CHETHUKOB NPOU3IBOAUTCA UX
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