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1. OCHOBHbIE TEXHUWYECKWE XAPAKTEPUNCTUKN
ANMIOMVWHNEBbBIX CEKUVMOHHbIX PAOVNATOPOB
PNPMbl «FARAL S.p.A.»

1.1. Npepnaraemble cneynanncTam pekomMeHgauun NO NPUMEHEHNID anlOMuUHNeE-
BblX CEKLMOHHbIX pajnatopoB NOBblIWEeHHONW npoyHocTn «FARAL Green HP» un cTaH-
paptHoro ucnonHeHuna «FARAL Green» W3BeCTHONW wuTanbsHckol dupmbl «FARAL
S.p.A.» (Via Ponte Alto, 40, 41011 Campogalliano (MO), Italia, www. faral. com), Bx0-
aAsuweid B KoHuepH Zehnder Group (npepactaBuTenbctBo B Poccuu: OO0 «leHpep
rm6X», 115419, MockBa, 2-i PowuHckuin np., a. 8. ocp. 1301, Ten. (095) 232-22-49,
dakc. (095) 232-21-45), paspaboTtaHbl HT® OOO «Butatepm» Ha OCHOBE NMPOBEAEH-
HblX B nabopatopun oTonuTenbHbiX npubopoB ®ryMnN «HUWcaHTexHnkn» n B8 OO0 «Bu-
TaTepM» KOMMMEKCHbIX TennornapaB/inyecKUnX U MNPOYHOCTHBLIX UCNbITaHUA o6pasuos
yKa3aHHblIX pajuMaTtopoB C MOHTaXHbiMu BbicoTammn 350, 500 n 600 mMm.

1.2. O6pas3ybl ANA UCNbITAHWA NONy4YeHb OT nNpeAcTaBUTEeNbCTBA KOHUeEpHa
Zehnder Group B MockBe n oTt OOO «TepMOMMNOPT».

1.3. PexomeHgauun paspaboTaHbl nNo TpaguuuoHHoW cxeme [1], [2] ¢ ncnonbso-
BaHMeM maTtepuanoB dupmbl «FARAL S.p.A.» un nepBOoil pepakuun pekomeHpauywni
OO0 «Butatepm» [3].

1.4. Pagnatopbl «<FARAL Green HP» n «<FARAL Green» (puc. 1.1) - anwomu-
HMEeBble CEeKLUWOHHble Npu6opbl COBPEMEHHOro Au3aiiHa C rnafgkuMum HapyXHbIMW Mo-
BepxHocTamu, NpPpeaHa3HavyeHHble A1 UCNONb30BaHUA B CUCTeMax OTONAeHusa
XWUNbIX, 06WEeCTBEHHbIX U aMUHNCT paTUBHbIX 3,£I|aHI/IVI, a TakKxe KOTTe,q)KeVI
n ochucos.

Puc. 1.1. O6wuit Bug (a) n rabapuTHble pasmepsbl (6) cekynn
paagnaTtopos «FARAL Green HP» n «<FARAL Green»
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®dupma «FARAL S.p.A.» 0OQHON 13 NepBbIX B MMPe OCBOMNIA MaccoBoe Mpou3-
BOLACTBO CEKLMOHHbIX antoMUHWEBLIX paauaTopoB CTaHAapTHOro ucnonHenust «FARAL
Green», opueHTUpPOBaHHbIX Ha 3anagHoeBponenckux notpebutenein. B cBsA3u ¢ BbIXO-
[JOM Ha POCCUICKUIA PbIHOK chpma ¢ y4éToM pekomeHgauuii OO0 «Butatepm» ocsom-
na TaKKe Npo13BOACTBO PAaanaTopos NoBbILWEHHOW NpoYHoCcTU «FARAL Green HP».

OcCHoOBHblE TeXHUWYEeCKHe XapakTepucTuku pagmnatopoB «FARAL Green HP» u
«FARAL Green» npvsegeHb! B Tabn. 1.1 1 1.2, W3 puc. 1.1 v ganHeix Tabnuy cnepyer,
41O O6WMIA BUA U rabapuTbl, a Takke TeNNoBble NoKasaTeny CTaHA4apTHOM U YNPOYHEH-
HOW MogudukauWin coBnagaltT, o4HaKo NPOYHOCTHbIE KayecTBa paguatopoB «FARAL
Green HP» cylLleCTBEHHO Bbllle, YeM Yy CTaHAapTHOW mogenu. [loBbiLeHHAs MNpou-
HOCTb aniomuHueBblX paguatopoB «FARAL Green 500 HP» noagTBepxaeHa ucnbiTa-
HuAMKM B OO0 «Butatepm» 1 CormacHoO Hawum nccnenoBaHvam [4] YpesBbliHanHoO ro-
nesHa npu akcnnyaTauumn aTux npubopoB B oTe4ecTBEHHbIX ycnosusx. MNpuseaéHHbie B
Tabn. 1.2 3Ha4eHus BogopoaHoro nokasatens (pH) ykasaHbl 3aBOJOM-U3roTOBUTENEM
¢ y4étom pekomeHaauuin OO0 «Butatepm».

BbinyckaloTes pagmaTtopbl © MOHTaxHbIMKM BeicoTamu 350, 500, 600, 700 u 800
MM. B HacToslmx pekoMeHaauusix npuBeaeHb! AaHHble No Haubonee 4acto npume-
HAieMbIM pagmaTopam ¢ MOHTaXHbIMK BbicoTamu 350, 500 1 600 mm, npuyém mogudu-
Kauuu nosbieHHON npodHocTn «FARAL Green HP» nocraBnsioTcsi Ha pOCCUACKUA
pbIHOK € MOHTaXHOI BbicoTon 350 1 500 MMm.

Ta6nuua 1.1. OCHOBHbIe TeXHNYECKNE XapaKTePUCTUKN CeXunmn
paauatopoB «FARAL Green HP» n «<FARAL Green»

Homu- Mno- Homu- Pa3mepb! ceKkumn, MM
Hanb- wanw HanbHeIA | o
Tun HbIN HapYyX- 1 yoadcpu- 0e- | Macca §.2|l £ | @] 4
paguato- | Tenmo- | HoAMO- | enrre- | M (€ Hmn- - :5 © @
pa ol BePXHO- | nnonepe- BOﬂbI, nens:(—r s 'é z g
notok [ CTMHa | nauy K.y, M), S|l 3195
Quy, KBT rpetha/? F. | Bri(m?°C) saf 0[5 H
FARAL
Green 0,136 0,32 6,07 0,255 | 1,12 [ 350|430 (| 80 | 80
350 HP
FARAL

Green 0,18 0,465 5,53 0,325| 1,48 | 500 | 580 | 80 | 80
500 HP
FARAL
Green 0,136 0,32 6,07 0,26 1,07 | 350 [ 430 | 80 | 80
350
FARAL
Green 0,18 0,465 5,53 0,33 1,42 | 500 | 580 | 80 | 80
500
FARAL
Green 0,208 0,562 5,31 0,36 1,65 | 600 [ 680 | 80 | 80
600




Ta6nuuy 1.2. NpeaensHbie NnapamMeTpb! TENNOHOCUTENS B CUCTEMAX
otonnenus ¢ paguatopamm «FARAL Green HP» u «<FARAL Green»

3Hauyenunsa ans

HaumeHoBaHue nokasarenen En. name- panuatopos
perus «FARAL «FARAL
Green HP» Green»
Pabouee n3bbiTouHOE AaBneHue MRa 1,6 1,0
TennoHocuTens, He Gonee Krc/cm? 16 10

3aBoackoe ucnbitatenbHoe n3bbl- MMNa 2,4 1,5
TouHOEe AaBfeHune, He MeHee Kkrc/cm? 24 15

MakcumanbsHas Tem nepartypa
TennoHocutTena

3HaueHus pH (BogopoaHoro nokasa-
Tens)

°C

1.5. CekumoHHbie pagmatopbl «FARAL Green HP» u «FARAL Green» usrotas-
NYBalTCA METOAOM NIMTLA NOA AaBneHnemM U3 anoMUHMEBOro CNnaea, KoTopbIn Xapak-
TepUsyeTcsi 0QHOPOAHOCTLI0 COCTaBa U coaepXaHuem KpemHust B npeaenax 11-12,5%.
KoHCTpyKTUBHbLIE pasmepbl CEKUMI 3TUX paguaTopoB NO AOMYyCKamM COOTBETCTBYIOT Tpe-
6oBaHuam ctaHgapta UNI EN 442-1.

1.6. Bbicokoe ka4ecTBO OKpackv paamaTopoB AOCTUFAETCH ABOMHBLIM NOKPbITUEM
€ro HapyXHbIX NOBEPXHOCTEN CHayana MeToaoM aHadopesa (nocne npeaBapuTenbHON
chranko-xummnyeckon o6paboTku), a 3aTeM MOPOLUKOBLIMU 3MNOKCUMOHLIMY amansamn Ge-
noro ugeta (RAL 9010) B a1eKTpoCTaTM4ECKOM More, Y4TO NO3BONAET NPUMEHATL 3TH
pagnaTopbl B MOMELLEHUAX C NOBLILEHHON BMAXHOCTLIO. K acTeTUYecKkoMy «knaccuve-
ckomy» Genomy LBeTy, NPUHATOMY ANS antoMUHMEBbIX pagnaTtopos, dupma «FARAL
S.p.A.» npeanaraeT nokynatensM LBeTa Ha BbIGOp M3 rammbl UBeTOB kpacok RAL no
oThenbHOMy 3aka3sy. JTo nossonseT notpebutento Hambonee yaadHo nogobpartb oTTe-
HOK OKpackun NpuGopoBs Ans rapMOHWYHOIO WX COYETaHWUSA C UHTEePLEPOM KBapTlebl
0PUCHOrO UK NPOU3BOACTBEHHOIO NOMELLEHUS.

O6palyaem ocoboe BHMMaHWe Ha TO, YTO BHYTPEeHHWE NOBEPXHOCTH pa.qua-
TOpPOB NOABEPraloTcA cnewuanbHon ¢TOPOLMPKOHATHOW 06paboTke, NoOBbLILLAID-
e aHTUKOPPO3NOHHbIE CBOUCTBA 3TUX NPMOBOPOB Npu aKcnyaTauuu.

1.7. PaguaTopbl nocTasnsitoTcs B c6ope ¢ KOnUMYecTBOM cekuuii B npubope ot 2
Ao 16, Apyroe KONM4YecTBO CEKUUI — nocne neperpynnupoBku.

1.8. Kaxxabih pagmatop ynakoBbiBa€TCsi B TEPMOYCaZ0MHYI0 NONMMUITUNEHOBYIO
NNEHKy, 3aTeM B KAPTOHHYO KOPOOKy.

1.9. BoamoxHas komnnekTauusi Bkroyaet: 1 npobky rnyxyio, 1 npobky npoxoa-
HYH0 Mo BO34YXOOTBOAYMK, 1 BO3AYXOOTBOAUMK pydHOWU (Ha 1/8", 1/4", 3/8" unun 1/2"), 2
npoGkn npoxoaHblie (nepexoaHuku Ha 1/2" unu 3/4") n aBa KpoHwTenHa. Bee rnyxue n
npoxoAHble npobku cHabxeHbl Npoknagkamuy. MNocTaBNAITCA TONBKO HUKENUPOBAHHbIE
rnyxve v npoxogHsie npobku. Mpu 3akase npoxogHbix Npobok wu sarnywek cnegyet
YUYUTbIBaTb NEBOE UMK NPaBoe NpUCOeaUHEHWe paanaTopoB K NOABOASALWMM Tennonpo-
BogaM. BHyTpeHHss pe3bba npoxogHbix Npobok Tonbko npaeas.

Mo 3akasy BO3MOXHa MocTaBKa crneumaribHbiX CTOeK Ars HaMofIbHOW YCTAaHOBKU
paavaTopos.

1.10. MNpwn 3akase pagMaTopoB CHa4ana ykasblBaeTCs HasBaHWe, 3aTeM MOHTaX-
Hasi BbICOTA W KONTMYECTBO CEKLUA.
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Mpumep ycnoBHoro o6osHa4veHusi pagmatopa «FARAL Green» ¢ MOHTaXHOW
BbicoTor 500 mm 13 cemu cekunii: FARAL Green 500 x 7.

[ns pagnaTopoB NOBbILWEHHOW NPOYHOCTU C MOHTaXHOM BbicoTol 500 n 350 mm
pobasnseTtcs 0603HaveHne «HP», Hanpumep, FARAL Green 500 HP x 7.

1.11. MpueenéHuble B Tabn. 1.1 Tennosble XapaKTEPUCTUKX paguaTopos
«FARAL Green HP» n «<FARAL Green» onpeaeneHbl B nabopatopum OTONUTENbHbLIX
npubopos Pryrn «HMNcaHTexHukm» - ronoBHOro MHcTUTYTa Poccuitickon denepaumu
no paspaboTke M UCMbITAHUIO OTONUTENbHBLIX MPUOOPOB COrMacHO POCCUICKON MeToau-
Ke TennoBblX UCNbITAHUIA OTOMWUTENbLHBLIX NpMbopos npu TennoHocutene soge [5] npu
HOpPMarnbHbIX (HOPMaTUBHBIX) YCIOBUSIX: TeMNepaTypHOM Hanope (pasHoCTV cpepHe-
apndmeTUYecKkon TemnepaTypbl ropsyert BoAbl B paguaTtope n TeMmnepartypbl Bodayxa B
ucnbiTatTenbHol kamepe) ©=70°C, pacxoae TENNMOHOCUTENA Yepe3 NpeacTaBUTENbHbIN
TMnopasmMep npubopa M;,=0,1 kr/c (360 kr/4) NpU ero ABMXEHWN NO CXEME «CBepXy-
BHU3» M 6apomeTpuyeckom gasnenuu 1013,3 rMa (760 mm pr. cT.).

1.12. MugpaeBnuyeckve xapaktepucTvku papguaTopoB «FARAL Green HP» u
«FARAL Green» nony4eHbl Npyn nogBoakax ycrnosHbIM anametpom 15 n 20 mm cornac-
Ho metoguke PIYI «HWUWcaHTexHukun» [6], no3Bonsowen onpeaensitTs 3Ha4eHUs1 Ko-
3PPULMEHTOB CONPOTUBNEHNA {,y U XapakTEPUCTUK CONPOTUBNEHUA S,y NpU HOpMansb-
HbIx ycrnosusix (npu My,=0,1 kr/c) nocne nepuoaa akcnnyaTauuu, B Te4EHUe KOTOPOro
K03thhMUMEHTB TPEHUSI MEPHBIX YHaCTKOB CTarbHbIX rnagkux (HoebixX) Tpy6 Ha noasoa-
Kax K MCNbITbiIBaEMbIM NpmbopaMm [OCTUralT 3HaYeHW, COOTBETCTBYIOLUMX IKBUBA-
NEHTHOW LUepPOoXoBaTOCTH, paBHoW 0,2 MM M MPUHATON B KavecTBe pacyéTHOW ANA
cTanbHbIX TENNONPOBOAOB OTEYECTBEHHBLIX CUCTEM OTONMEHUA. YCpeaHEHHbIe rmapas-
n4ecKne xapakTepucTUKM pagnaTopos npuseaeHs! B pasgene 3.

1.13. NpeacTaBneHHble B Tabn. 1.1 Tennoeble NokasaTenn HECKOMbKO OTnn4a-
IOTCS OT 3apyOexHbIX, MOSYYEHHbIX NPWU ABWKEHUN TENNOHOCMTENS NO CXEME «CBEpXY-
BHM3». Pasnuune onpeaenseTcs psagoM NpyunH, U3 KOTOPbIX OTMETUM OCHOBHLIE. Co-
rnacHo HOBbLIM eBponeickum Hopmam EN 442-2, ucnbitaHus otonuTenbHbIX npubopos
NpoBOAATCA B U3OTEPMUYECKOA kamepe C NATLIO OXNaxaaembiMy orpaxaeHusmn 6es
yTenneHus sapaguartopHoro yvactka. OTedecTBeHHble Xe HOopwbl [5] 3anpelwaoT ox-
naxgaTb Non ¥ NPOTUBOMONOXHYIO OTONUTENbHOMY nNpubopy cTeHy u TpebyioT yTenne-
HWUSA 3apagnaTopHOro y4yacTka, 4To 6nuxe K peanbHbIM YCNOBUAM 3KCrnyaTtaumm npu-
60poB, HO CHWXAET NyYUCTYIO COCTaBNSIOWYIO TENNOOTAAYN OT Npubopa Kk orpaxaeHu-
AM nomeLleHusi. 3apybexHbie NpUGopbI UCTbITLIBAOTCA OOLIMHO NPU Nepenane Temne-
patyp TennoHocutena 75-65°C (paHee npu nepenage 90-70°C), xapakTtepHoMm Ans
ABYXTPYOHbIX cUCTEM oTonneHus. Mpy 3TOM pacxod TENNOHOCUTENA ABNAETCA BTOPUY-
HbiM NapameTpoMm, T.e. 3aBUCUT OT TEMIOBOM MOLHOCTU Npubopa ¥ NPy UCNbITAHUSX
npeactaBuTenesHbIx 06pa3uos (okorno 1-1,5 kBT) obbluHC Haxogutca 8 npepenax 60-
100 kr/4. B TO e Bpemsi COrmacHo oTe4ecTBEeHHON MeToauke [5] pacxoa ropsiuen BoAbl
yepes npubop Hopmupyetcs (360 Kr/4) U xapakTepeH Ans OAHOTPYOHbIX CMCTEM OTO-
nnexus. Mpu ncnblTaHnAx npeacTaBuTenbHbIX 06pasuos npubopos mMowHocTbo 0, 85-1
KBT 1 0cobeHHO Manbix TMNopa3MepoB MO OTEYECTBEHHOW MeToauKe nepenaj Temne-
paTyp TennoHocuTens B npubope coctasnseT 1-2°C, 4TO NpUBOAUT K N30TEPMUYHOCTH
Hapy>XHOW NOBEPXHOCTW HarpeBa rno BbicoTe npubopa. MNpu 3Tom BO3AYX, NOAHUMASCH
npuv Harpese, BCTPEYaeT TENMOOTAALWYIO NOBEPXHOCTb MPAKTUYECKU OLHON v TON Xe
TemnepaTtypbl, YTO OAET HECKONbKO MeHbWUIA 3EKT HapyXHOW Tennooraayu no
CpaBHEHUIO CO cny4YyaeM OMbIBaHUA NOBEPXHOCTU C BospaCTarom,eﬁ Nno BbICOTE Temne-
paTtypoi {npumepHo oT 65 o 75°C B pac4éTHom pexume). C gpyroil CTOPOHBI, o4e-
BUAHO, HTO nput BornblieM pacxode BoAbl M COOTBETCTBEHHO Bonblueit eé cKopocTH B
KaHanax npubopa Bo3pacTaeT 3hEKTUBHOCTL BHYTpeHHero TennoobmeHa. Baaumo-
CBSI3b 9TUX U pafa Apyrvx OakTopos M onpeaensieT pasnuyme Tennosbix Nokasatene
oTonuTenbHbIX NPUBOPOB, UCMbITAHHBIX NO OTEYECTBEHHON U eBponenckon (EN 442-2)
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meTogukam. C y4éTOM M3NOXeHHOro He noaTeepxaaeTcs 06blYHO NpUHUMaeMas B 3a-
pyOexHbIX KaTanorax nPoNOpPLMOHANBHOCTL TENNOOTAAUN paanaTopoB ux gnube. Oco-
6eHHOCTM Tennonepeaayn paavMaTopoB NpU «HeCTaHAapPTHBIX» CXeMax ABWKEHUs Ten-
FIOHOCUTENS U Pa3HOM KOMWM4YECTBE CEKUMI B paguatope pacCMOTpeHbl B YeTBEPTOM
pasgene pekomeHgauui.

O6pallaeM [ONONHUTENBHO BHUMAHWE CNeLvariucToB Ha TOT (haKT, YTO poCCuid-
CKWe HOPMbl OTHOCAT HOMUHanbHbLIA TENMOBOW NMOTOK K TemnepaTypHoMy Hanopy 70°C,
XapakTepHOMY Npu OBbIYHBLIX ANA OTeYEeCTBEHHbIX OAHOTPYOHLIX CUCTEM OTOMNeHust
napameTtpax TennoHocutens 105-70°C, 3apybexHble - kK TeMnepaTypHomy Hanopy 50°C
(npy Temnepartypax TennoHocutens 75-65°C), xapakTepHOMYy AnsA ABYXTPyBHbIX cuc-
TEM OTOMMEHUS.

1.14. Llena Ha paguaTopbl JOroBopHas ¢ rMGKoW cuctemol ckupgok. CnpaBku o
LieHax MOXHO nornyunTb B nNpeAcTaBsnTenbcTee KoHuepHa Zehnder Group B Mockse.

1.15. 3aBoa-usrotoBuTeNs AaéT 5 NeT rapaHTUM Ha anMUHWEBble paauaTopbl
«FARAL Green HP» n «<FARAL Green» 1 opurmHanbHble akceccyapbl 4nst 3Tux npnbo-
poB C Ha4ana ux akcnsyaTtauun. [apaHTMA AeiCTBYET Npu YCAOBUM BbINOMHEHUs Tpe-
60BaHWI NPeanpPUATUS-UIrOTOBUATES.

1.16. LieHa pekoMeHaauni AoroBopHas.

1.17. CekuuonHble papnatopbl «FARAL Green HP» u «FARAL Green» ceptu-
puumposaHbl B Poccun B cucteme NOCT P.

1.18. dupma «FARAL S.p.A.» nocTosiHHO paboTaeT Hag COBEPLIEHCTBOBAHUEM
CBOUX OTONUTENBLHBIX NPUBOPOB U OCTaBNSIOT 3a coboit NpaBo Ha BHECEHWE U3MEHEHWUI
B KOHCTPYKUMIO U3LeNnA U TEeXHONOrMYECKUIA pernameHT Ux U3roToerneHus B noboe
Bpems 6e3 npeaBapuTENbHOrO YBEAOMIEHUS, €CNN TOMbKO OHU HE MEHSIIOT OCHOBHbBIX
XapaKTEPUCTUK NPOOYKLUNA.

1.19. OO0 «Butatepm» He HECET OTBETCTBEHHOCTM 3a Kakue-nmbo owmnbku B
KaTanorax, 6powiopax unu apyrux nevaTHbIX martepuariax, He COrnacoBaHHbIX G pas-
paboTynkammn HacToAWMX pekoMeHaauui.
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2. CXEMbI X ANEMEHTbI CUCTEM OTONNEHUA

2.1. AnloMuHneBble cekunoHHble paaunatopbl «FARAL Green HP» u «FARAL
Green» npefHa3HayeHbl Ans NMpuUMeHeHWs B ABYXTPYOHbIX M OQHOTPYOHBIX cucTeMax
OTOMNNEHUS 30AaHUIN PA3NIMYHOIO HasHaYeHus.

2.2. Pagnatopbl MOTYT NMPUMEHSATLCS KakK B HACOCHbIX MU 3NEeBaTOPHbLIX, TaK U B
rpaBMTaLMOHHbIX cUCTemMax otonneHusi. Ha puc. 2.1 gaHa cxema rpaBuTaLMOHHON cuUC-
TEMbl OTOMMEHUA XKUNOro OJHO3TAXHOIO AOMAa C anioMUHUEBLIMU paauaTtopamu cup-
Mbl «FARAL S.p.A.».

3apybexHble KoTnbl 06bIYHO
OCHalleHbl BCTPOEHHbIM B  KOXYX
KOTNa 3aKpbITbIM PaCLUMPUTENbHbLIM
cocyagom. B atom cnyyae Hapo6-
HOCTb B OTKPbITOM PacLUpUTENIbHOM
6auke oTnapaer.

2.3. Ona noBsbllUeHUst 3KC-
NnyaTauMoHHOW HaaéXHOCTU  anto-
MuHveBble  paguatopbl  «FARAL
Green HP» u «FARAL Green» peko-
MEHAyeTCsl UCNoNb30BaTh B He3aeu-
CUMbIX CXeMax rnodcoeQUHeHUs K
cucmemam mennocHabxeHusi,
06opyaoBaHHbIX 3aKpbITbiIMU pacLuu-
puUTEnbHBIMA COCYAaMUM U KauyecT-
BEHHbIMW Hacocamu, obecneuymsaio-
WmMK cTabunbHylo paboTy cuctemol

oTonneHus 6e3 yxyaweHus KavecTea Puc. 2.1. Cxema rpaBUTaUMOHHON NPOTOYHOW
TennoHOCUTenNs. HOMWMO UCnonb3o- CUCTEMbI OTOMNNEeHUA OQHOJITaXXHOTo AoOMa:
BaHWA B CUCTeMe OTONMeHus1 Tpaau- 1 - koTén, 2 — pacuwmpuTenbHbIR 6a4ok,
LIMOHHBLIX BO3yXOCOGOPHUKOB HEo6- 3 - paamatopbi

XOAMMO OcHawaThk Kaxabll papuna-
TOp BO3AYXOra3ooTBOOAYMKOM. PekoMeHayeTcss npuMeHsATb knanaH 6e3onacHocTU
«Absolut», coBMeLLIeHHbIA C BO3yXOO0TBOAYUKOM.

KavectBo TennoHocutens (ropsidei BOAbl) AOIDKHO oTBevaTb «[lpaBunam Tex-
HUYECKON 3KCNMyaTaumnn MEeKTPUYEckUX cTaHumi u ceten P®» [7] ¢ yuéTom Tpeboba-
HWIA, NpUBeaeHHbIX B Tabn. 1.2 u B 6 pasaene HaCTOAWMX pekoMeHOaLUNNI.

2.4. Ha puc. 2.2 n 2.3 npeacTaBneHbl HEKOTOPblE TPAAULMOHHBLIE CXEMbl CUCTEM
OTONNEHUsA, B KOTOPbIX UCNOMb3YHTCA CEKLIMOHHBbIE pagmaTopbl.

a) 6)

2.2. Cxembl BEpPTUKArbHbIX
CUCTEM OTONNEHUS C pagna-
Topamu «FARAL Green HP»

v «FARAL Green»
a — AByxTpy6Has,
6 — ogHOTpyBHan




i{aalaalualanlnn] i[un[uawalaaluals fafualualnals

a)

LlIIJLL§I_ iJual; u[u ifuaf: [aalualsa]nslaali

Puc. 2.3. BapuaHTbl NPUCOEONHEHUA CEKUMOHHbIX paguatopos «FARAL Green HP»
n «FARAL Green» B ropusoHTanbHbIX CUCTEMax OTOMMNEHNS:
a — oaHOTPYGHO € 0QHOY3MNOBLIM NPUCOEAMHEHUEM NpUGopPa;
6 — ABYXTPYGHOM C PasHOCTOPOHHUM NPUCOEANHEHNEM NPUGOPOB

2.5. Paguatopbl B NOMeLLEHWN YCTaHaBMBAIOTCS, Kak NpPaBuno, Nog OKHOM Ha
CTEHe UNnn Ha CToWKax y cTeHbl (okHa). [inuHa paguatopa NO BO3MOXHOCTM AOIMKHA
COCTaBnNATL He MeHee 75% AnuHbLI cBeToBOro Npoéma (puc. 2.4 a).

Ha puc. 2.46 paguarop ycra-
HOBMEH nocepeaAuHe OKOHHOIO Mpo-
éMma, oQHaKo NOMHOCTLI0 ero He nepe-
KpbIBAET, UTO YXyALIaeT MUKpOKNUMaT
nomMeuwenusi. B atom cnyvae Heobxo-
OMMO NMOMEHSATL paguaTop Ha npubop
MeHblled TenfionnoTHOCTK, Hanpu-
Mep, BMECTO pagvatopa ¢ MOHTaXHOW
Boicotot 500 MM ycTaHOBUTL pagwa-
TOpP C MeHbLLed BbIcoToN (350 MM).

MpucoeanHeHne  Tennonposo-
JOB K paguaTopam MoxeT OblTb € oa-
HOW CTOpPOHbI (OOQHOCTOPOHHEE) U C
NPOTUBOMNONOKHBLIX CTOPOH npubopos
(pasHocTopoHHee). lMpu 0QHOCTOPOH-

Puc. 2.4. YcTaHoBKa paguaTtopa nog OkHOM HeM npucoeauHeHun TpyG He peko-

MEHAYETCA 4PE3MEPHO YKPYMHATL pa-

auartopel. Mo3ToMy B cMcTemMax OTONSIEHNUST C UCKYCCTBEHHOW LMPKYNsLMen npu vucne

cekymi B pagnaTopax «FARAL Green HP» u «FARAL Green» 6onee 20, a B rpasuTa-

LIMOHHBIX cucTemax - Gonee 12, pekoMeHAYeTCS NPUMEHSITb PA3HOCTOPOHHIOIO (Onaro-
HanbHY0) CXeMy NpUCoeanHEHNS.

Mpun coegnHeHun npubopoB Ha cuenkax (c guvameTpom 1") pekoMmeHayeTtcs
NPUMEHSITb Pa3HOCTOPOHHIOK CXeMY NPUCOEANHEHUSI TENNonNpoBOJOB.

2.6. B nocnegHee Bpemsi B OTeMeCTBEHHOW NpakTuKe HaxoauT Bcé 6onee Wwmpo-
Koe NpUMEeHEeHWe CKpbITas HanofbHas UMW NNUHTYCHasi pas3Bo[Ka TennonpoBoAoB U
DOHHOE MX NpUCOoedMHEHVe K paguaTopaM C NOMOLLbIO CheuuansHOW rapHUTYphbl, B Ya-
CTHOCTW, C ucnonb3oBaHneM H-o6pasHbix knanaHoB WM KnanaHOB OAQHOY3NIOBOrO MoA-
KnioyeHuna (Hanpumep, «TEPU-VTA» n «TEPL-VUA»). Ha puc. 2.5 nokasaHa cxema
NOKBapPTUPHON CUCTEMbI OTOMSEHUA C NIIMHTYCHON (NepuMeTpanbHOR) pa3Bogkon Ten-
NonpoBogoB.

~
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Ons  ymeHbwenus 6ecnones-
HbIX Tennonotepb CTOSiKM pa3smella-
I0TCA BAOMb BHYTPEHHUX CTEH 3AaHus,
Hanpumep, Ha NECTHUYHbLIX KneTkax
UNKU B CneunanbHblX TEXHUYECKUX HK-
wax. CTosKM NpucoeanHAIOTCA K No-
KBapTUPHbLIM pacnpeaenutesnbHbiM
konnektopam. [na passoakvM Tenno-
HocuTenss O6bIMHO WCNOMbL3YKT 3a-

IWULWEHHbIE OT HapyXHOW KOppo3un Py
cTanbHble N MeaHble Tennonposo- /
abl. MpymeHsioTca Takke Tennonpo- - =
BOZAbl U3 TEPMOCTOWKUX MONUMEpOB, l,—;
| Sovme—— =

Hanpumep, U3 NONWUNPOMUNEHOBbLIX
KOMBWHUPOBaHHLIX Tpy6 co cTabu-
nusmpytowen anomuHueBo o6onoy- S 34 nmwmcon
KON WK M3 NOMUITUSIEHOBBLIX MeTasn-
nononuMepHbix Tpyb. Pa3ssoaswme
TennonpoBoAbl, kKak Npaewno, Tensno-
W30MNpPOBaHHbIE, MpU fNy4yeBon cxeme 216 L
npoinageisaioT B wipobax, B o6onoy-
Kax 13 ropupoBaHHbLIX NONMUMEPHBLIX = —
Tpy6 M 3anuBaloT LEMEHTOM BbICOKUX
MapoK C nNnactTuukaTopoM C Tonwiu-
HOW CNOS LEMEHTHOrO NOKPbLITUA He
MeHee 40 MM no crneuuansHoOW TeXHOo-
norvn. Tlp# NAKWHTYCHOW npoknaake
06bIMHO MCMONb3YIOTCA chneuuanbHble feKopupylowue NNUHTYChl 3aBOACKOTO U3roToB-
nenvs (Yawe BCero U3 NonuMepHLIX MaTepuanos).

2.7. PerynvupoBaHue TennoBoro rnoToka paguatopoB B cCUCTEMax OTOMSMEHUA
OCYLLECTBNSAETCA C NMOMOLLLIO UHANBWYATbHBIX PErynaTopoB (PY4YHOrO Unu aBToMaTu-
YecKoro AencTeums), ycTaHaBNMBaEMbIX Ha NOABOAKAX K Npubopam.

CornacHo CHwuI [8], oTonuTenbHble Npubopkl B XWIbIX MOMELLEHUAX AO0MKHBbI,
KaK NpaBuno, ocHalaTbCs TepMocTaTaMu, T.e. Npyu cOOTBETCTBYIOWEM 060CHOBaHWUK
BO3MOXHO MPUMEHEHWe pydHoun perynupyowlein apmarypbl. OTMetum, yto MICH 2.01-
99 [9] Gonee xé&cTko TpebylOT YCTAHOBKY TEpMOCTaTOB y OTONMTENbHbIX NpubBopos.
MoapobHble cBeageHus o TepmocTaTax NpuBedeHsbl B pasgene 3.

Mo paaHHbIM OO0 «Butatepm» Npy NOMHOM 3aKPbITUM PErynupylolen apmary-
pbl, YCTaHOBNEHHOM Ha BepxHeil GOKOBOW NogBoAKe, ocTaToMHas Tennootaada pagva-
TOpa C HOMWHaNbHBLIM TENNOBLIM NOTOKOM OKoMno 1 KBT npy ycnosHOM AnameTtpe noa-
Boaswux Tennonposoaos 15 u 20 mm coctaenseT 25-45 %. 310 o6bACHAETCA TEM, UTO
o BEpXHEW 4acTu HWKHEN MOABOAKM rOpAYMKA TennoHocutesnb nonagaeT B Npubop, a
NO HWKHEW 4YacTh TOW e NoABOAKA 3aMeTHO OXNaXA&HHbI BO3BpaLLaeTcsi B CTOSIK UK
paasoaswmn Tennonposof. MNMoatomy OO0 «ButatepM» pekoMeHayeT MOHTUPOBATb
perynupyioLLylo apmaTypy Ha HWkHel NoAsoake K paavaTopy vwnu ycTaHaBnveaTtb O0-
MONHUTENBHO LMPKYSIALUMOHHBIA TOpMO3 (puc. 2.2 a).

B coBpemeHHoI npakTuke 06BA3KM OTONUTENbHLIX NPUGOPOB M3 aNMOMUHUEBbIX
CNNaBoB 4acTo NpeaycMaTpuBaeTCsl yCTaHOBKa 3aropHOW apmaTyphl Ha 0beunx (a He Ha
oaHon) nogpeoakax. OObMHO ANA 3TOW LENW MCNONb3YIOTCH 3anopHble Knanawbl,
MOCKOSbKY TEPMOCTaT He SBMSETCA 3anopHoi apmaTypoir. [MoaTomy 3anopHas
apmaTtypa MoxeT 6biTb ycTaHOBSIEHa KaK Ha HWXHEW, Tak U Ha BepxHel MnoaBoake
(nepen TepmocTaTtoM NO XxoAay TennoHocutens). Ocob60 noayvepkHEM, UTO yCTaHOBKA

I

[,

Puc. 2.5. Cucrtema OTONNEHUA C NANHTYCHON
pasBoKoit TenIoNPOBOAOB MO KBapTHUpe
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noboil  3anopHO-perynupyiollein  apmaTypbl Ha 3aMblKalOWMX YyvacTKax B
OOHOTPYOHLIX CcUCTeMax OTOMMNeHUs Kamez2opu4yecku He dJonyckaemcs. [Ons
OTKMIOYeHusi paanaTtopa 6e3 cnvea BOAbl M3 HEro AOCTaTOMHO NEPEKPbITb TOMbKO
HWXKHIOK NOABOAKY.

Mpu ycTaHoBKe TepMocCTaTa Ha ropu3oHTanbLHOM NPOTOYHOW BETBM CrieayeT yqu-
TbiBaTb, YTO CyMMapHas TennoBas Harpyska Ha BeTBb He JoSKHa npeBbiwaTh 5 KBT.

2.8. B cnyyae pasMellueH1s TEpMOCTaTOB B HULWIAX ANsl OTONUTENbHbIX NpUGopos
Wi NEepeKpbITUA UX AeKOPaTMBHBIMU 3KpaHamMu Unv 3aHaBeckamu Heobxoaumo npegy-
CMOTpEeTb YCTaHOBKY TEPMOCTaTUYECKOM rONOBKU C BbIHOCHBIM AATYUKOM.

2.9. Ins HopmanbHoM paboTbl CUCTEMbI OTOMNMNEHUS CTOSKWU AOMKHbI BbITb OCHa-
LLleHbl HeoBXOAMMON 3amnopHO-perynupytolien apmaTtypoi, o6ecneumBatollein pacqér-
Hble pacxobl TeNNOHOCUTENA NO CTOAKaM U CryCK BOAbl U3 HUX Npu HeOGXOAMMOCTIA.
Ona atux uenein MoryT BbiTb MCNOMb30OBaHbI, HanpuMep, 3anOpHble BEHTUNIM Tuna
«iitpémakc» n BGanavcupoBouHble BewTMNM Tuna «iiTpémakc-M» dupmbl «TEPLY
ApMaTypeH» Unv ux aHanoru.

2.10. Ecnu 3arpsid3HeHus B TENNOHOCUTENE NpeBbilwaloT HOpMbI [7], To Ans Hop-
MarnbHoi paboTbl TepMOCTaToB U perynupyiolieid apmatypbl Heobxoaumo ocHawaTb
CUCTEMY OTONMEHWUA (PUNbTPamu, B TOM 4YUCre M NOCTOSIKOBbIMK, U obecneunTs WX
HOpMarbHYIO aKCnnyaTauuio.
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3. TMOPABNNYECKUWN PACYET

3.1. TuapaBnuyeckuin pacyéT MPOBOAUTCH MO CYLLECTBYIOWMUM MeToauKaM ¢
NPUMEHEHNEM OCHOBHbIX PACYETHBIX 32BUCMMOCTEN, WU3MOXEHHBIX B HOPMAaTUBHOM U
CcNpaBoYHO-UH(OPMaLIMOHHOW nuTepaTtype [8] u [10], ¢ y4éToM aaHHbIX, NpUBeaEHHbIX
B HaCTOALUX pPEeKOMEHOALMSIX.

Mpu ruppasnuyeckoM pacHEéTe TENNONpoBOAOB NOTEPU AABNEHUS HA TPeHWe u
npeofoneHne MeCTHbIX CONPOTUBNEHUN CnegyeT onpenensite No METOAY «xapakrepu-
CTUK CONPOTUBNIEHUSI»

AP =S - M? 3.1)
nnn no MetToay «yaenbHbIX NUHENHbIX noTepb AasneHuaA»
AP=R-L+2Z (3.2)

rae AP - noTepu gaBneHvs Ha TpeHue U NpeodornieHne MECTHbIX conpoTuenexuii, MNa;

S=A {' - xapakTepucTuka CONpOTUBIEHNS y4acTka Tennonposoaos, pasHasa notepe
AaBreHNs B HEM Npu pacxone TennoHocutens 1 kric, Mal(kr/c)?;

A - ynenbHOe CKOPOCTHOE gaBfneHue B TENSIONpoBOAax Npu pacxoge TennoHOCK-
Tens 1 kr/c , Na/(kr/c)? (NpuHMMaeTCs No NpunoxeHuto 1);

= [(A/d)- L+ =] - npvBenEHHbIN KOIthULIMEHT COMPOTUBIIEHNA PaccuUTbIBae-

MOrF0 yyacTka TennonpoBoAa;
A - KO3(DUUMEHT TpeHUs;
den - BHYTPEHHWUI AnameTp Tennonposoaa, M;
Ald,, - npuBeaéHHbIN KO3MDUUMEHT rMAPaBNUYECKOro TpeHus, 1/M (CM. npunoxe-

Hue 1);

L - AnvHa paccuuTbIBAEMOro yqacTka Tensionposoaa, M;

2{ - cymma koahuLMeHTOB MECTHBIX CONPOTUBEHWIA HA pacCYMTLIBAEMOM y4a-
CTKe ceTu;

M - MaccHbIt pacxon TeNnnOHOCUTENA, Kr/cC;

R - yaenbHas nuHeliHast noTteps AaBneHus Ha 1 M Tpy6el, Ma/m;

Z - MecTHble noTepu aaeneHus Ha yyacTke, Ma .

3.2. B Tabn. 3.1 npvBeaeHbl rmapaBnuyeckue XapakTepUCTUKM paguaTopoB
«FARAL Green HP» n «FARAL Green» npu HOpMaTUBHOM pacxoe ropsiye Boabl Ye-
pe3 npubop (M;,=0,1 kr/c), xapakTepHOM ANSA OAHOTPYBHbLIX CMCTEM OTOMMEHUSA, a Tak-
xe npu Mp;=0,017 kr/c, xapakTepHoM ANs ABYXTPYOHbLIX CUCTEM, KOTOpble YCPeAHeHbI
ANA paanaTopoB C KONMMYECTBOM cekuuin oT 4 u Gonee n npaktuyecky coBnapaiot Ans
obeux moaucpmkaumin paguatopos. MNpeacTaBneHHble 4aHHble MOXHO NPUHUMaTbL AN
npmbopoB ¢ MOHTaXxHOW BbicoToi OT 350 fo0 600 MM Kak NPWU ABMXEHUU TEMITIOHOCUTENA
Mo CXeMaMm «CBEpXy-BHU3», TaK U NPU CXEME «CHWU3Y-BBEPX», A TaloKe NPU CXeMe «CHU-
3y-BHU3» NPW KONUYECTBE CEKLMiA B paguaTope oT 4 go 16.

Onpefenexnve rmapaBnUUYeckUX XapakTepucTuK paauaTopoB B Npegenax pacxo-
AoB BoAbl yepes npubop ot 0,01 ao 0,15 kr/c (o1 36 Ao 540 kr/4) BOIMOXHO NO 3aBUCU-
MOCTSIM B norapndmMuyeckux koopauHatax, NOCTPOEHHbIM MO penepHbIM Toukam (npu
Mnp=0,017 kr/c n 0,1 kr/c). C gonyCTUMON AnNA NPaKTUHECKUX PacqETOB MOTPELUHOCTLIO
B GonblUMHCTBE Cry4aeB NPOEKTUPOBAHUSI CUCTEM OTONMNEHUA BO3MOXHA U NUHeWHas
WHTEPNONAUMA B AManasoHe, OrpaHU4eHHOM penepHbLIMY TOYKaMMU.

3.3. Ansa py4HOro perynupoBaHuWs TeMnoBoro Nnotoka paguaTopoB UCMONb3yoT
KpaHbl [OBOWMHOW perynupoBku, Kpadbl perynupylowmne npoxoaHble u gp. no FOCT
10944-97, «paHbl ans pydHoi perynupoeku cdupm «EPL| ApmatypeH» (ABcTpusi),
«Oandpoce» (Oanms), «Koman» (PpaHumsa), «OseHTpon», «Xaimanep», «XoHeBenn»
(Fepmanus), RBM (Utanus) n ap.

3.4. ina aBTOMaTUYECKOrO perynupoBaHns B ABYXTPYGHbLIX HACOCHBIX cucTEMax
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OTOMJIEHUS MOXHO peKoMeHAoBaThk TepMoperynsatopsl (Tepmoctathl) « F[EPLI-TS-90-V»
C npucoeauHuTerbHLIMK pa3mepamu 3/8" n 1/2" (cosnapatowme ans obomx pasmepoB
ruapaBnuyeckne xapakTepuctuku npeactaeneHbl Ha puc. 3.1), RTD-N cdupmbl «aH-
doce» (eMm. puc. 3.2, a), A, RF u AZ pupmbl «OBeHTpon» u ap.

Onsa wupoko ucnonb3yemMbix B Poccun ogHOTPYOHBIX CUCTEM OTONMEHUA MOXHO
pexoMeHAoBaTb creyunanbHbie TepMocTaTbl YMEHbLUEHHOTO MApaBnuM4Yeckoro conpo-
Tuenexuna RTD-G (puc. 3.2, 6), «TEPU-TS-E» (cM. puc. 3.3), mapku «COMAP 804 %a»
dupmel «Koman», mapkn M cpupmel «OBeHTpon» (puc. 3.4), mapkun H prpMbl «XOHe-
BENM» U TepMoCcTaThl YCNOBHLIM gnaMeTpom 20 MM upmbl « Xarmanep».

HaknonHble nunum (1,2,3...) Ha guarpammax puc. 3.1 n 3.2 (a) nokaswiBaloT gna-
nasoHbl NpefBapuUTeNbHON HAacTpoWKW knanaHa perynatopa B pexume 2K (2°C). Ha-
CTpoiika Ha pexum 2K o3HayaeT, 4To TepMOCTaT YaCTUYHO NPUKPBLIT U B Cnydyae npe-
BbILLEHMA 334aHHON TeMnepaTtypbl Bo3ayxa B oTannMesaemoM nomeueHum Ha 2K (2°C),
OH nepekpbiBaeT ABMXEHUE BOAbI B NoABOAALWLEM Tennonposoae. 310 obwenpuHaAToe
B €BPONEenCKon MNpakTuke yCnoBue HACTPONKUM TEPMOCTaToB No3sonsieT notpeburtento
He TOMbKO CHWXKaTbL TeMnepartypy Bosgyxa B MOMELWeHWN, HO U NO ero XenaHuto eé no-
BblwaTh. B pspe cnyyaes Beaétcs 6onee TodHan HacTpoika Ha 1K (1°C), a uHorpa no-
nyckaeTcs Hactpoika Ha 3K (3°C). OuyeBnaHO, NpU NOMHOCTLIO OTKPLITOM KnanaHe ra-
paBnuyeckoe comnpoTuBreHue TepMmoctaTa OyaeT 3amMeTHO MeHbwe. Hanpumep, Ha
puc. 3.1 NMMHMA «MakcMMarnbHOro NogbEMa» LUTOKA TepMocTaTa Npu pexwme HacTpou-
k1 Ha 2K nokasbiBaeT CyllecTBeHHO Oonblwee 3Ha4YeHue nepenaga gaBneHUs Npyu Tom
Xe pacxofie BOAbl, YEM MMHUSA, XapaKTepusyloWwasa «MakCUManbHoe OTKpbITUE» TepMOo-
crara.

Ha puc. 3.3 HaknoHHbIE NMMHUM XapaKTEPU3YIOT rmapasnuyeckue XxapakTepucTuku
TepmocTaTtoB «EPL-TS-E» ans opHOTPYGHLIX CUCTEM OTONNEHWA NpW HACTpoike Ha
pexumbl 1K, 2K nnu 3K, a Take npy NOMNHOCTLIO OTKPLITOM knanaHe. OTMeTUM, 4TO
rmapasnuyeckne xapaktepuctuku Tepmoctaros «MEPLI-TS-E» kak npsimblX, TaK u yrno-
BbiX NPU YCTAHOBKE Ha NOABOAKAX YCNOBHbIM anaMeTpom 15, 20 u 25 MM npakTuyeckn
coBnagaor.

MpepcTaBneHHbie Ha puc. 3.2 (6) HaKIOHHbIE NNHAM XapaKTepu3ylT rMapaenm-
YecKMe XapakTepuUCTVKM TepMOoCTaToB NS OAHOTPYOHbIX cuctem otonneHust RTD-G
dmpmbt «daHdocc» Npy ycTaHOBKe Ha NOABOAKAX C YCMOBHbIM AgnameTpom 15, 20 n 25
MM B peXume HacTpomrku Ha 2K (2°C).

B 0pHOTPYGHBIX cucTemax LienecoobpasHO NPUMEHATb TPEXXO[oBble Tep-
MocTaTkl, obecneduBawowme yaoGHble noakMOYeHWe K npubopy M MOHTax 3a-
Mblikalowero y4actka. Cpeau Hanwbonee vHTepecHbIX TEPMOCTATOB 3TOrO TUNa Bbiae-
nsoTcA TPEXXoAoBON BeHTUNb «CALIS-TS» cdupmst «TEPL» (cMm. puc. 3.5), a Takke
Tpéxxoposbie TepmocTaThl upm «MEPL», «OBeHTpOn» U Ap., ¥ KOTOPLIX OCU TEPMO-
CTaTUYECKUX rOMOBOK MeprieHAMKYNSIPHbLI NIIOCKOCTH CTeHbl. OTMeTUM, YTO rMapaBnu-
Yeckue XapakTepUCTUKN PaguaTopHbIX Y3rMoB C TPEXXOAOBLIMU TepMocTaTamu onpeae-
nAT nepenag AasfeHuin Mexay noaBoAAWwMM U obpaTHbiM NaTpyGkaMu y 3amblkalo-
LLero y4acTka, 3aBUCAT OT HAaCTPONKU Ha KO3IMPULUMEHT 3aTeKaHusl, pacxoga TensoHo-
CUTens B CTOsiKe U OT rMApaBfMYecKUX XapakTepucTuk oTonuTernsHbIX NpUuGopos.

Ha puc. 3.1, 3.3 1 3.5 Ha nepeceyeHnn KpUBbIX, XapakTepusyoLLux 3aBUCUMOCTb
rmapasnnyeckoro ConpoTUBNEHUs TEPMOCTaToOB OT pacxoaa BoAbl, C nuHuer AP=1
6ap=100 klMa ykasaHbl 3HAYEHUS pacxXofHbIX koadduumenTos K, [(M*u)-6ap'?]. Ons
OLHOTPYOHBIX CUCTEM OTONNEHUS MOTYT NPUMEHSTECS TepMocTaThl ¢ K, 2 1,2.

MyHKTUPHBIMM NUHKMAMK Ha puc. 3.2 (a) nokasaHo, NPW KaKMX pacxodax BOAbt
3KBUBASIEHTHbLIN ypoBeHb wwyMa TepmoctatoB RTD-N He pgocturaet 25 wnu 30 pb.
OB6bI4HO 3TOT ypOBEHb LUyMa He MNPEeBbLILLAeTCs, eCNn CKOPOCTb BOAbl B NOABOAKAX He
6onee 0,6-0,8 m/c, a nepenag AaBneHws Ha TepMocTaTe He npeebiwaeT 1,5-3 M Bop. CT.

HoHHoe nopknoueHne pagnaTopoB MOXHO OCYLLECTBUTL C MOMOLLBIO crieyuarnb-
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HOW rapHUTYpPbl, NOCTaBMNSAEMON U3roTOBMTENAMW TEPMOCTATOB, KaK ANnsi TpPaauLNOHHO-
ro GoKoBOro MOAKMIOUEHUS, Tak i OOHOY3MOBOro Yepe3 HUXHIOW GokoBylo npobky, a
TaKKe ¢ NOMOLbI0 H-06pasHbIX 3anopHO-perynnpytoLmnMx KrarnaHos.

Moapo6Hile cBeaeHus 06 3TMX TepMocTaTax U NPUCOEAUHWUTENBHON rapHUTYpe
MOXHO NOMy4YUTb B MpeAcTaBUTENbCTBaxX COOTBETCTBYWOLWMX dupm B Mockee: AO
«EPL, Apmatypex» - Ten. (095) 482-39-18; AO «[andoce» - Ten. (095)792-57-57;
«OBeHTpon» (095) 916-11-63 nnu B 000 «ButaTepm» (Homepa TenedoHOB ykasaHbl Ha
CTP. 2 HACcTOALWMX peKoOMeHOALMNNA).

3.5. B 1abn. 3.2 npuBeaeHbl KO3 UUUEHTEI MECTHOTO COMPOTUBNEHUS MOMHO-
CThbI0 OTKPBITBIX BEHTWUNEN AnA pydHon perynupoekun RBM (MAtanust) n TtepmocTaTos
RBM, onpeaenéxHble B nadopatopum otonutenbHbix npubopos ®ryYMN «HWNcaHTexHUKU»
npu Temnepatype soasl 60-80°C. Mpu Temnepatype soabl 20-30°C ruapasnuyeckue
XapaKTepucTuK/ BO3pacTaloT B cpeaHeM Ha 5%.

3.6. 3HaueHusa yaenbHbIX CKOPOCTHbLIX AABNEHUA U NpVBeA&HHbIX KoadduLmeH-
TOB rMAPABINAYECKOTrO TPEHUA ANA CTanbHbIX TENNONPOBOAOB CUCTEM OTONNEHUS NpU-
HUMaIOTCA NO NPUNOXKEHWIO 1.

3.7. MwgpaBnuyeckie xapaKTepucTuk KOMOMHMPOBAHHBLIX MOMUMPONUIIEHOBbLIX
Tpy6 Tvna «®Pyanotepm Wrabuy u meTannononumepHeix Tpy6 «Kutek» u aHanormyHbIx
Mapok umetotcs B OO0 «Butatepm», a Tarwke B OO0 «MexpervoHanbHas kKoMnaHusa»
[ren. (095) 105-05-66] n B Toprosom gome «[leHta-Mocksa» [ren. (095) 780-50-55].
OaHHble no Tpy6am tuna «®dysuotepm LWtabu» npuseneHs! Tawke 8 TP 125-02 [11].

3.8. 3HauyeHMs1 KOI(DUUMEHTOB MECTHOIO COMPOTUBMNEHUSI KOHCTPYKTUBHBIX
3MEeMEHTOB CUCTEM BOASIHOrO OTONFIEHWS NpUHMMaIOTCA No «CrnpaBoYHUKY NPOEKTU-
poBwwkar, 4. 1 «Otonnexune» [10].

3.9. M'mgpaenuyeckue XapakTepUCTUKM OTONUTENbHOro Npubopa U NOABOASALLNX
TENNONPOBOAOB C PerynupyoLleit apmaTypoin B OQHOTPYGHBLIX CUCTEMaxX OTONNEHUs C
3aMbIKaOWMMK y4acTkaMu onpeensioT KoaMUUMEHT 3aTeKaHWs Cnp, Xapakrepu-
3yHOLMIA SO0 TENNOHOCUTENS, Npoxoasiuero Yepes npubop, ot obLiero ero pacxoga B
noaeoake K paguatopHomy yany. Takum obpa3om, B 0QHOTPYOHLIX cucTemax oTonne-
HUS pacxoa BoAbl Yepes npubop My, Kr/c, onpeaensieTcs 3aBUCMMOCTLIO

Mpp = Qrp - Mer (3.3)

rAe Onp - KOIPMDULIMEHT 3aTeKaHms Boab! B Npubop;
Mc; - MACCHBIN pacXof TENAOHOCUTENs N0 CTOSIKY OAHOTPYBHON CMCTEMBbI OTOMMNEHUS
npyY 0HOCTOPOHHEM NOAKIIOYEHUM paanaTopHOro yana, Kr/c.

3.10. 3HauyeHuns KO3AMMUUMEHTOB 3aTekaHus On, AN paguatopos «FARAL
Green HP» n «FARAL Green» npu pasnu4yHbiX COYeTaHUAX avameTpoB TPyO CTOsKoB
(der), CMeLLEHHBIX 3amblkatoWMX yqacTkoB (dsy) 1 noaBoaswmx Tensionposopgos (dn) ya-
NOB NPUCOEANHEHUA PafMaTOPOB B OAHOTPYOHbIX CUCTEMAX OTOMNEHUA NPU YCTaHOBKe
Ha noABoaKax TepMoCcTaToB NpeacTtasneHbl B Tabnuue 3.3.

3HaueHnss koathPULMEHTOR 3aTeKaHWA NMpu YCTAHOBKE TepMOCTaToB onpeaene-
HbI cornacHo EN 215 npu HacTpoike ux Ha pexum 2K (2°C). OuesunaHo, npu Takom me-
Tode onpenenexHus koadULMEHTa 3aTekaHus noTpebHas nnowass rNoBepxHOCTU Ha-
rpesa oTonuTenbHoro npubopa Gyget Gonblle, Yem Npu pacyéTe, ucxoan U3 rmapae-
NUYECKUX XapaKTEPUCTUK NOMHOCTBLI0 OTKPBLITOTO KnanaHa, XapakTepHOro ANs OTevecT-
BEHHOW NPaKTUKN MHXEHEPHBIX PAcYETOB.

3.11. Mpov3BOANUTENBHOCTL HACOCOB [AMSi CUCTEM OTOMMEHMS, 3aNONHAEMbIX
aHTUdpu3oM, Heobxoanmo yeenuumeatb Ha 10-12%, a ux Hanop Ha 50-60%.
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Tabnuua 3.1. YcpeaHéHHble ruapaBnuyeckue XxapakrepucTuku
anoMuHueBbix paguatopos «FARAL Green HP» u «<FARAL Green»
C MOHTaXHOM BbicoToi 350, 500 u 600 mm

Konuyecrt-

BO CEKLN

B pagvarto-
pe, WwrT.

YcnosHbIN
avametp
NoABOAKM,
MM

KoadbduumeHT mecr-
HOro ConpoTUBNEHna ¢

npu

M,

Mal(kr/c

XapakTepucTuka co-
npotuenenus $°107,

npu M,

360 kr/y
(0,1 kri/c)

60 kriv
(0,017 kr/c)

360 xr/y
(0,1 kr/c)

60 xr/v
(0,017 «r/c)

15

1,7

3,7

2,33

1,52

20

1,8

4,2

2,47

1,72

15

1,65

3,5

2,26

1,44

20

1,75

4,0

24

1,64

15

1.6

3,3

2,19

1,35

20

1,7

3,8

2,33

1,56

Tabnuua 3.2. KoachpuumeHTb MECTHOrO CONPOTUBNEHUA NTaNbAHCKUX
BeHTUNen RBM ans py4yHoro u aBToMaTU4eCKoro perynmposaHus

KoadhdpuumeHTbl MECTHOro CONPOTUBNEHNS Gy

YcnoBHbINA
avameTp,

BeHTunu ansa pyyHoro perynu-
pPOBaHWst MONHOCTLIO OTKPbITLIE

Mpamele BEHTUAW ANA

aBTOMaTMYECKOro PerynupoBaHus

MM

npsiMble

yrnoBsle

HacTponka Ha pexum 2K
(oTKpbITHE Ha 0,44 Mm)

[NonHoe
OTKpbITHE

15

28

16

200

50

11,5

5

650

120

Ta6nuua 3.3. YcpegHéHHbIe 3HaYeHus ko3 huumueHToB
3aTeKaHWA U,p Y3NOB OAHOTPYOHLIX CUCTEM BOASIHOIO
oronneHus ¢ pagnatopamn «FARAL Green HP» u «<FARAL Green»

Twun perynupyiowien apmartypbl 1
tbupma-usrotosuTens

3HaueHns app NPU COMETAHUU
AvameTpoB Tpy6 paguaTopHoOro yana

d

cr X Aoy X dn (MM)

15x15x15

20x15x15

20x15x20

Tepmoctatr RTD-G («AaHdocer)

0,24

0,195

Tepmoctat «TEPLI-TS-E» («'EPLI»)

0,25

0,2

Tepmocrat M («OBeHTpon»)

0,23

0,19

TepmocTat dy=20 («Xanmanep»)
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Kv [(M*/4) - 6ap™7?]
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1 = =t =‘==% 102
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: ! Rina
3 i = : s== 8
2 H 7 3 m_ ’n 2
. £ T
1
10
1 = Eiassse 7 §SEELEE
5 I' é; y 4 y 4 Ll 1] 5
4 i y,ii i 4
3 3
) 4 i i )
110 H 1
[ 181
] 111}
I I
0, HAuA ! i 1
5 : 5
4 4
3 -HAtETA 84 3
# :
1 rd
i
Wiy IAV.(117 AV A4 (il 0,1
3 45 10 2 3 45 102 2 3 45

M (xr/a)

XapaxTepHCTHKHA AaHbI 1151 HOMHHAJALHOIO X0/1a MNMHAeNA Knanana (2K)

Puc. 3.1. Mippasnuyeckue xapaktepuctuku tepmoctatos «EPLI-TS-90-V»
C NpucoeauHuTesbHbIMU pa3Mmepamu 3/8" n 1/2" ¢ HacTpoiikoi Ha pexum 2K (2°C)
1 NPU CHATON TEPMOCTaTUYECKON ronoske (MPy NMONHOM OTKPLITUW BEHTUNA)
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a.
RTD-N 15 1 2 3 4 567N
10 4 i 14 100
sy os A—A 20
6{ o6 y "‘ Y, K so
57 0.5 7 7 A4S 4 s
4] os yANTARTAY 40
3{ o3 r4 ot R iAo as(a)H 30
LA
\ S dB(A
24 0.2 / // ,L)'L 2 20
AP | AP / AL AP
(s.cr)| (6ap) / "W / / (TTa)
1{ o vi y 4 4 10
R 4 z F WA
o.a: 0,08 7 7 7 17 8
064 0,06 VA 6
054 o0s 7 ya 5
041 o0.04 - a v a 4
034 o003 v VA / 3
7 Y
024 002 A /[ 1/1 1A A 2
{ ¥ (NAL
L
/’ y
014 0,01 1
1 2 3 45 7 w 20 30 4050 70 100 200 300 400500 700 1000
M (xr/a)
41=15°C 0,02 0,03 6,050,07 0,1 0.2 0,30,40507 2 3 45 7 10 kBt
e ey =TT T T ——
41=20°C 0,03 005007 0.1 0.2 030,40,507 1 2 3 45 7 10 20 KBt
81=40% 0,050,07 0,1 0.2 0,30,405 0,7 1 2 3 45 7 10 20 3040 kBT
RTD-G 15/20/25
24 O, 20
0, 10
08| 008 8
0,6 0,06 6
05| 005 S
0,4 0,04 - 4
o3| 0,03 RTD—-G 15 3
-y 1
02| 0.02 RID-G 20 ,‘ 2
AP | AP L / Ap
(M m.cT.)} (62p) RID-G 25 (xIla)
0,11 0.01 V4T 4 !
o.0e{ 0,008 L’J}' 0.8
0,064 0,006 V4 Il 0.6
0,054 0,005 / 0,5
0,044 0,004 II 0.4
] 7
0,034 0,003 0.3
) V4
0,024 0.002 0,2
Y
0,014 o.001 0,
10 20 30 4030 70 100 200 300400500 700 1000 2000
M (xr/q)
41=15°% 02 03 05 07 1 2 3 45 7 10 20 30 KBT
41=20° 03 05 07 t 2 3 45 7 10 20 30 40 KBt
A1=40°%C s 7 1 2 3 4 & 7 10 20 30 405 70 KBt

Puc. 3.2. MppaBnuyeckue xapakTepuctnku Tepmoctatos «[JaHdocey:
a— RTD-N 15 npu pasnuuHbix YPOBHSIX MOHTa)KHOW HACTPOWKK KnanaHa
Ans ABYXTPYBHbLIX cuctem oTonneHuns ¢ nogsoaxkamu d, 15 mm;

6 ~ RTD-G gnsa rpaBUTaUMOHHBIX U HACOCHBLIX OAHOTPYBHbIX
cucTem oTonnenns ¢ nogsoakammu dy, 15, 20 n 25 mm
(npv HacTponke Ha pexum 2K)
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Kv [(M*/4) . 6ap™'?]
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Puc. 3.3. MmgpaBnuyeckne xapakTepUCTUKN TEPMOCTATOB
«FEPU-TS-E» npy pasnuyHbIx pexunmax HacTponkm

Mpumeyanve k anarpamme. CTpenkamu ykasaHbl NpefenbHble 3HaYyeHus nepe-
naga pasnexus (0,2 6ap), Npu KOTOPOM ypOBEHb 3BYKOBOrO AaBMEHWST HE npesbillaeT
25 pb (A).




AP (mb6ap)

~

w
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20
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(a4 I 5
117 4
/ 3
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i
/
/ 10°
10 2 3 45678102 2 3 4567810° 2 3 4567810°
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Puc. 3.4. Tuapaenuyeckue xapakTepucTukn TepMocTaTos cepumn «M»

ppMbl «OBEHTPOMY NPU PasNMYHbLIX PEXMMAXxX HacTPORKK
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Kv [(M*/4q) - 6ap'72]

0,01 2 3 45 0,1 2 3 45 1 2 3 45
100 b rerd 103
5 ;M' 5 -
~~
2! S
= IS Z
2 I 2
& i &
10 —==szooii=—= 102
5 5
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2 H 2
Vi
‘4
1 10
-
5 AR 5
4 / 4
3 3
2 2 2
V4
rAdll #
0.1 = 1
5 A 5
4 ! 4
3 - o 3
7401
0,01 11 0,1
10 3 45 102 2 3 45 103 2 3 45
’ M (xr/q)
Homep | Kaanan CALIS-TS | Kospduuuenr PaGouee
JuHEA | No jakaza d, 3aTeKaHHs Olgp COCTOTHNE
1 17761 01 15 0 KnanaH k oTonur.
2 17761 02 20 npuGopy 3aKpeIT
17761 01 15 0.5 Hacrpoiixa Ha
3 1776102 20 ’ pexum 2K
17761 01 15 Hacrpoiika na
0,6
17761 02 20 pexum 3K
17761 01 15
6 0,8 KaanaHn oTkpsiT
5 1776102 20

Puc. 3.5. N'naopaBnuyeckune xapakrepucTnkmu tepmoctatos «'EPL» ¢ knanaHom
CALIS-TS, cooTBeTcTBYIOWME KOIDDULNEHTLI 3aTEKaHWA NPY pa3NUYHbIX CTENeHNAX
OTKPBLITWA KNanaHa 1 3Ha4eHusa pacxoaHbix koadduuneHToB Ky
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4. TENNOBOWU PACYET

4.1. Tennosow pacyéT NPOBOAUTCA MO CyWECTBYIOWMM METOAMKAM C NPUMEHE-
HWEM OCHOBHbIX PAaCY&THbIX 3aBUCUMOCTEN, N3NOXKEHHBIX B CNeLManbHOW nureparype
[8], [10], c y4€TOM AaHHbIX, NPUBEAEHHBIX B HACTOSAILLUX PEeKOMEeHOALMSIX.

4.2. Mpu HaxoxaeHun obLero pacxoda Bogkl B CUCTEME OTOMMEHUS €€ pacxoa,
onpeaenéHHbld  Ucxoas U3 obLMX TeNNONOTePb 3AaHUSI, YBENMYMBAETCA NPONOpPLMO-
HanbHO NonpaBoyHbIM Ko3dbduumeHTam. MepBblit U3 HUX B4 3aBUCUT OT HOMEHKNAaTYp-
HOrO wWara paguaropa v NPUHUMAETCA B 3aBUCMMOCTM OT MOAENN paguaropa no Tabn.
4.1, a BTOpo#t - 32 — OT AONKM YBENVUYEHWUS TENNONOTEPL Yepes3 3apaanaTopHbIil y4acToK
¥ NPUHUMAETCH B 3aBUCUMOCTM OT TUMNa HapYXXHOro OrpaxaeHUs Takke rno Tabn. 4.1,

YBenuyenue TennonoTtepb Yepes 3apaanaTopHble Y4acTKU HapyXHbIX Orpaxae-
HWiA He TpebyeT yBenuuyeHus NnoLlaay Tennonepegaioweid NOBEPXHOCTU W, COOTBETCT-
BEHHO HOPMAaTUBHOIO TEMIOBOro NoToka npu nogbope pagwaTopa, NOCKofbKy Tenno-
BOW NOTOK OT Npubopa BO3pacTaeT NPaKTUYECKU Ha CTOMbKO Xe, Ha CKOMbKO BO3pacTa-
0T TennonoTepu.

Mpu BBEAEHUN NonpaBoYHbIX koadduumeHToB B11 [, Ha obwuin pacxog Tenno-
HOCUTENS B CUCTEME OTONMIEHNSA MOXHO B NEPBOM NPUBNKEHUN HEe YYUTbIBaTL A40ONON-
HUTEMbHbIA pacxoa TEnsIoHOCUTENS NO CTOSKaM WY BeTBAM K paguartopam, nonaras,
YTO C AONYCTUMOW ANS NPaKTUYECKUX PacHETOB MOrPELHOCTLIO YBENnMYeHne pacxoaa
no BCeM CTosIKam (BETBAM) NPONOPLMOHASIBHO UX Harpy3kam.

Tabnuua 4.1. 3HauyeHus koacpbuumneHToB 1 ¥ B2

Tvn MonHTaxHas 3HaueHus ?2 npu ycTaHoske ||
paaunatopa BbLICOTA, MM By Y HapyXHOW | 'y Hapy»HOro
CTEHBI OCTekreHus
350 1,026
FARAL Green HP n :
FARAL Groen 500 [ 1042 | 1,017 1,062
600 1,064

4.3. TennoBon NOToK paguatopoB @, BT, npu yCNoBUAX, OTNUYHBIX OT HOPMarb-
HbIX (HOPMUPOBAHHLIX), onpeaensaeTcs no popmyne

Q=Qny '(6/70)”"'c'(an/O’l)"'b'ﬁslp:Qny'¢1'(pz'b'ﬁ:;'p:
=K,,-70-F-¢,-0,-b-B, p (4.1)

rae Q. - HOMWHANBHBIA TENIOBOM MOTOK paavaTopa fPU HOPMANbHBIX YCIOBUSIX, PaBHbIA
Npou3BedeHWI0 HOMUHAIBHOMO TEMSIOBOro NOTOKA, MPUXOAALLErOC Ha OOHY CEKLMIO Q. (CM.
Tabn. 1.1), Ha konnyecTso cekuui B npubope N, Br;

O - hakTuueckuit TemnepartypHblid Hanop, °C, onpefensiemsii no dopmyne

At
@=ltth 4y D, 4.2)

n n n

3aech

t, N I, - COOTBETCTBEHHO HayanbHasi U KOHeYHasl TeMnepaTypbl TennoHocuTens (Ha
BXO/le 1 BbIXOJe) B oTonuTensHoM npubope, °C;

t, - pacyéTHas TemMnepaTtypa NOMELLEHWUS!, NPUHUMaeMas PaBHOW PACHETHOA TeM-
nepaType Bo3fyXa B oTannveaeMoM nomelieHum £, °C;
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At,,- nepenaj TemnepaTyp TENMOHOCUTENs MeXAy BXOAOM W BbIXOAOM OTOMM-

TeneHoro npubopa, °C;

70 - HOpPMUpOBaHHbLIN TeMNepaTypHbIf Hanop, °C;

C - MonpaBoYHbIA KOIMMUUUEHT, C MOMOLLbLIO KOTOPOrO YYUTLIBAETCA BRUSHWE
CXEMbl ABUXKEHUA TENNOHOCUTENA Ha TennMoBOW NOTOK U KOIMUUMEHT Tennonepeaayn
npubopa npu HOPMMPOBAHHBLIX TEMNEPaTypHOM Hanope, pacxofe TenroHOCUTENS W
aTMocepHOM AaBrneHuu (MpuHumaeTcs no Tabn. 4.2);

R U m - 3MNUPUYECKUe nokasatenu cTeneHn COOTBETCTBEHHO NPU OTHOCUTENbHBLIX
TemnepaTypHOM Hanope v pacxoge TennoHocuTens (NpuHumatoTcs no Tab. 4.2);

M np " haKTU4eCKniA MacCHbI pacxoq TennoHOCUTENs Yepe3 OTONUTENbHBLIA Mpu-

6op, Kr/c;

0,1 — HOPMMPOBaHHbLIA MacCHbI pacxod TenNOHOCUTENs 4Yepe3 OTONUTENbHbIN
npubop, Kr/c;

b — Bespa3amepHbilit NonpaBoYHbIf KO3dMUUMEHT Ha pacuéTHoe aTmocdepHoe aas-
neHve (NpvHumaeTcs no Tabn. 4.3);

B3 — BespasmepHbI NoNpaBoYHbLIA KOIMULMUEHT, XapaKTepusyioLLmMii 3aBUCMMOCTb
Tennonepegayn paguaropa OT KONUYECTBa CeKUMIA B HEM Npu NoGbIx cxemax OBvxe-
HWUA TennoHocvTens (MpuHUMaeTcs no tabn. 4.4);

p — 6e3pa3mepHblit MONPaBOYHbLIA KO3PPULMEHT, C NOMOLLBIO KOTOPOTO y4uTbIBA-
eTca cneuuMduka 3aBUCUMOCTU TENMOBOro NOTOKa U KosddpuureHTa Tennonepenayn
paguaTopa OT YMCna KONOHOK B HEM NPU ABWKEHWW TENNIOHOCUTENs  «CHU3Y-BBEPX»,
(npuHMmaeTca no Tabn. 4.5);

¢, =(©/70)"" — 6e3pasmepHbIi NONPaBOYHbI KOSHMULIMEHT, C NOMOLLLIO KOTOPOTO
YYWUTbIBAETCH M3MEHEeHMe TEennoBoro NoToka OTONMTENbHbIX NPMBOPOB NpU OTNMuYMK
pacy€THOro TeMnepaTypHOro Hanopa OT HOPMasibHOro (NpUHMMaeTcs no Tabn. 4.6 u
4.7);

0, =c-(M,,p /0,1)" — 6e3pa3mMepHbi MONPaBOYHbIA KO3(ULMEHT, C NOMOLLLIO KO-

TOPOro YYMTHIBAETCH W3MEHEeHMe TennoBOro NoToka oTonuTenbHoro fpuopa npu oT-
NM4UM pacyETHOrO MaccHOro pacxoaa TensioHocUTens Yyepes Npubop OT HOPManbHOrO
(npuHumaetcsa no Tabn. 4.8);
K., — xoacpchmumeHT Tennonepenaun npubopa npu HopmaribHbIX YCNOBUAX, Onpe-
AenseMbiii no opmyne
o Qo
¥ F-70
rae F — nnowaab HapyxHoW TennooTaalolen NoBepXHOCTU paguaropa, pasHas
Npov3BefieHNIo NNOoLaaM MOBEPXHOCTM HarpeBa oAHoW cekuuu f. (npuHumaeTtcs no
Tabn. 1.1) Ha KONMYECTBO cekumii B npubope N, M.
4.4. KoacbcuumeHT Tennonepeanaun npubopa K, Bt/(M?°C) npu ycnosusix, oTnmy-
HbIX OT HOpPMarbHbIX, onpeaensercs no opmyne
K=K, -(©/70) -c-(M,,/01) -b-B, p=K,,-(0/10) -0,-b-B, p. (4.4)
4.6. B cnyyae ucnonb3oBaHWA B kayectBe TennoHocutens aHtudpusa «DIXIS
30» (Ha ocHOBE 3TUNEHITIMKONSA) TENNOOTAAIOLLYIO NOBEPXHOCTL crieayeT YBenuuuTb Ha .

10%, npu ncnons3osaHum aHtudpuaa «DIXIS TOP» (Ha ocHoBe NMpONUNEHTIMKONA) —
Ha 15%.

BT/(m%-°C), 4.3)
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Tabnuua 4.2. YcpeAHEHHbIE 3HaYEHUA NOKa3aTenen CTeneHn
n n m v KoacpULUUEHTOB C U P NPKN Pa3NIMUYHbIX CXeMaX ABUXKEeHUs
TennoHocutens B paguatopax «FARAL Green HP» n «<FARAL Green»

MoHTaxHas Cxema aBuxe-
BblCOTa pa- | HWA TennoHocw- n m c p
auartopa, Mm Tens

CBepxy-BHU3 0,28 0 1 1

350 Cuay-seepx | 03 | 015 | 093 | O, T30n
CHUW3y-BHN3 0,28 0,02 0,95 1
Csepxy-BHU3 0,3 0 1 1

56(())%’ CHU3y-BBEpX 0,33 0,15 0,9 CM'4T§6n'
CHW3y-BHU3 0,3 0,02 0,95 1

e e T e e ——— |

Tabnuua 4.3. YcpeaHEHHbIA nonpaBoYHbIA koadduuueHT b

ATMO-

chepHoe
haene-
HWe

b

Tabnuua 4.4. YcpeaHéHHble 3Ha4eHuA koaddpuumeHTa B3, yYnThIBaOWEro
BNUSiHUE KONMYECTBA CeKL U B paanaTope Ha ero TensoBoun NoTok

MoHTaxHasn
BbICOTa pa-
awartopa, Mm

3HaveHna Bs npu KONUYECTBE CEKLUW B paanatope

3

1,02
1,03

4

1,01 [1,005| 1 | 099
1,015 1 | 0,99 | 0,98

5-6 7-10 | 11-13 | 14 v 6onee

350
500, 600

0,98
0,97

Ta6nuua 4.5. YcpeaHéHHble 3HauYeHUA nonpaBo4YHoro koadduumneHTa
P NpY ABNXKEHUMN TENNOHOCUTENS MO CXeMe «CHU3Y-BBepX»

MoHTaxHas 3HaueHus P npu KONMYecTBe CEeKLWi B paguaTope
BbICOTa pagua-

TOpa, MM 2 3 4 6 v bonee

350
500, 600
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Ta6nuua 4.6. 3HauyeHun nonpaso4Horo koadduumneHTa ¢4 ANA pagUaTopoB
«FARAL Green HP» n «kFARAL Green» ¢ MOHTaXHON BbICOTON 350 MM

@1 NpY CXeMe ABWKEeHUA Ten- @1 NpN cXeme ABWKEHUs Ten-
noHocurens o, noHocurens
Caepxy-BHU3, °C Ceepxy-BHU3,
cm?s;ZBHma Chuay-B8EpX CHV?Sy—BHua CHu3y-8Bepx

44 0,552 0,547 78 1,149 1,151
46 0,584 0,579 80 1,186 1,19
48 0,617 0,612 82 1,224 1,228
50 0,65 0,646 84 1,263 1,267
52 0,684 0,679 86 1,301 1,307
54 0,717 0,714 88 1,34 1,346
56 0,752 0,748 90 1,379 1,386
58 0,786 0,783 92 1,419 1,427
60 0,821 0,818 94 1,458 1,467
62 0,856 0,854 96 1,498 1,508
64 0,892 0,89 98 1,538 1,549
66 0,927 0,926 100 1,679 1,59
68 0,964 0,963 102 1,619 1,631
70 1 1 104 1,66 1,673
72 1,037 1,037 106 1,701 1,715

1,074 1,075 108 1,742 1,757

1,111 1,113 110 1,783 1,8

Ta6bnuua 4.7. 3Ha4eHUss nonpaBoOYHOro koadduumeHTa @4 ANA paguaTopos
«FARAL Green HP» n «FARAL Green»c MOHTaxHOW BbicoTon 500 n 600 mm

@1 Npu CXeMe ABikeHmst @1 NpPU CXEME ABWXEHUS

o, TennoHocuTens o, TennoHocuTens
°C CBepxy-BHU3, CHuay-BBEpX °C CBepxy-BHU3, CHmay-eBepX

CHU3Y-BHU3 CHU3y-BHU3
44 0,547 0,539 78 1,151 1,155
46 0,579 0,572 80 1,19 1,194
48 0,612 0,605 82 1,228 1,234
50 0,646 0,639 84 1,267 1,274
52 0,679 0,673 86 1,307 1,315
54 0,714 0,708 88 1,346 1,356
56 0,748 0,743 90 1,386 1,397
58 0,783 0,779 92 1,427 1,438
60 0,818 0,815 94 1,467 1,48
62 0,854 0,851 96 1,508 1,522
64 0,89 0,888 | 98 1,549 1,564
66 0,926 0,925 100 1,59 1,607
68 0,963 0,962 102 1,631 1,65
70 1 1 104 1,673 1,693
72 1,037 1,038 106 1,715 1,737
74 1,075 1,077 1,757 1,78
76 1,113 1,116 1,8 1,824
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Ta6bnuua 4.8. 3HauyeHUs nonpaBoUYHoro koadcpuumeHTa @,
B 3aBUCMMOCTM OT pacxofa U CXemMbl ABWKEHUA TENNIOHOCUTENSA
yepes npubop

M (2 NpU Cxeme ABWKEHUSA TeNnoHocuTens B npmbope
" CHusy-BBepx CHU3y-BHU3

Kr/c Kr/y H,=350 mm | H,=500, 600 mm | H,=350, 500, 600 mm
0,01 36 0,658 0,637 0,907
0,02 72 0,731 0,707 0,92
0,03 108 0,776 0,751 0,927
0,04 144 0,81 0,784 0,933
0,05 180 0,838 0,811 0,937
0,06 216 0,861 0,834 0,94
0,07 252 0,882 0,853 0,943
0,08 288 0,899 0,87 0,946
0,09 324 0,915 0,886 0,948
0,1 360 0,93 0,9 0,95
0,125 450 0,962 0,931 0,954
0,15 540 0,988 0,956 0,958
0,2 720 1,032 0,999 0,963
0,25 900 1,067 1,033 0,968
0,3 1080 1,097 1,061 0,971

MpumMeyaHue: 3HayeHne @2 Npu OBMKEHUN TENNOHOCUTENS «CBEPXY-BHU3Y
paBHo 1.
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5. MPUMEP PACYETA 3TAXECTOSAKA OAHOTPYEHOMN
CUCTEMbI BOOAHOIo OTOMNEHUA

Ycnosus dns pacyéma

TpebyeTcsi BbINONHUTL TEMNMOBON PacuyéT 3TAXECTosika BEPTUKanNbHON OfHO-
TpyGHOI cucTembl BOQAHONO OTOMNEHUSI C HacTeHHbiM pagwaTtopom «FARAL Green
HP». PaguaTtop ycTaHOBMNEH Ha HapyXHOW CTeHe Nnoj OKOHHbIM MPOEMom 6e3 HuLLn
(anuHoit 1200 MM) Ha NATOM 3Taxe NATUITAXKHOIO 3AaHWUA, NPUCOEAUHEH K CTOSIKY CO
CMELLEHHBIM 3aMbIKaIOLLMM Y4acTKOM U OcHaLLEH TepmocTaTtom RTD-G Ha noasoake K
npubopy. [iBuxeHue TennoHocutens B npubope no cxeme «CBEPXY-BHU3Y.

Tennonotepn nomeweHusa cocrasnaoT 1200 Br. TemnepaTypa ropsiyero tenno-
HocUTens Ha BxoAe B CTOsK f, YCNOBHO NpuHumaeTtcs pasHoi 105°C (6e3 yyéta Tenno-
noTepb B Maructpanu), pac4éTHblli nepenag TemnepaTyp no CTosiky At:,=35°C, Tem-
nepatypa Bo3gyxa B oTannuMeBaemMom nomeuweHun £,=20°C, atmoccepHoe aaBneHue
Bo3ayxa 1013,3 rMa, T. e. b=1. Pacxon Bofpl B cTosike M., =0,038 kr/c (138 kr/u).

OuameTpbl Tpyb cTosika, NOABOAOK M 3aMbIKaIOLEro yyacTka onpegeneHb! B pe-
3ynbTaTe nNpeaBapuTenbHOro rmgpaenmMyeckoro pacyéra u pasHbl 15 Mm, obwas gnuHa
BEPTUKANbHO U FOPU3OHTAsBHO pacnonaraembix Tpyd B nomeleHuu coctaensaet 3,5 m
(Lmp. s =2,7 M, Lypp, . =0,8 m).

lNocnedogamenbHOCMb MEN08020 pacyéma

Tennosoi NoTok npubopa B pacuéTHbIX ycnosusx @', BT, onpeaensietcs no

topmyne 0. =Orom = Qopn (5.1)
rae  Quom - TENMONOTEPU MOMELLEHUS NPU PAc4ETHBIX YCroBusix, BT;

Qump.n - NONE3HLINA TENMOBO NOTOK OT Tennonposoaos (Tpy6), BT.

MonesHbl TennoBOW NOTOK OT TENNONPOBOAOB NPUHMMAETCS OOLIMHO paBHLIM
90% ot obwen TennooThaun Tpyd Npu Npoknaake UX y HapyXHbIX CTeH U JocTuraeT
100% npwv pacnonoXeHWu CTOAKOB Y BHYTPEHHUX Neperopoaok.

B Hawem npumepe npuHumaem @, . = 0,90

mp. ?

roe Qmp “qmp. s me. s+qmp. 2 me. 2 (5.2)

Gmp.s W Gmp. - TENNOBbIE NOTOKM 1 M OTKPBITO MPOMOXEHHBIX COOTBETCTBEHHO
BEPTUKArbHBLIX M FOPU3OHTaNLHLIX MaaKUX TPYG, onpedensembie Mo NPUNOXEHUIo 2,
Bt/m;

Lyp ¢ Ly, . - 06Wwas AnvuHa COOTBETCTBEHHO BEPTUKAMNbHLIX M [OPU3OH-
TaslbHbIX TENNONPOBOAOE, M.

MoneaHbIit TENNOBOW NOTOK OT TPYG O, ONPEAENEH NPU TEMNEPATYPHOM Haro-

—1, =105 - 20 = 85°C (be3 yu€Ta oxnaxaeHus Boabl B paamatope), roe

pe ©

=t
cp.mp H
t, - TemnepaTtypa TENNOHOCUTENS Ha BXoAe B paavMaTopHbin yaen, °C.
0,.,.=09(74,1.2,7+74,1-0,8-1,28) = 248 Br.

00" =0, = 0,,,= 1200 — 248 = 952 BrT.
MpenBapuTencHo BeAéM pacyéT NPUMEHUTENbBHO K paguaTtopy € MOHTaXHOW
BbicoTOn 500 MM. Mo Tabn. 3.3 npuHuMaem 3HadeHne KOAPMULIMEHTA 3aTeKaHUs Unp
paeHbiM 0,24, Pacxon soabl Yepes npubop paseH M, =c,,-M, = 0,24 - 0,038 =
0,0091 «ric.
Mepenap, TeMNepaTyp TEMNIOHOCUTENS MEXAY BXOAOM B OTONUTENbHbLIN nNpubop
1 BLIXOOOM U3 HEro At,, onpeaensiercs no gopmyrne
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A G 932
" C-M, 4186800091

rae C - ypenbHan TeNnnoéMKoCTb BoAbl, pasHas 4186,8 Dw/(kr-°C).
TemnepaTypHbI Hanop @ onpegensietcs no opmyne (4.2).

O=t, ——Aéﬂ—t, =105-12,45-20="72,55°C.

=249°C , (5.3)

Onpegensiem npenBaputenbHo, 6e3 y4érta HEM3BeCTHOrO Ham NoKa 3HaYeHus
KoapduumeHTa f;, TpebyeMbiii TENNOBOM NOTOK paguaTopa Npu HOPMarnbHbIX YCIOBU-

ax Q™ no dopmyne
ny
o - Qx93
" ¢,-9,-b 1,048-1-1
roe o,u @z - 6espasmepHbie kKOaPMULIMEHTI, MPUHUMaeMbie No Tabn. 4.7 n 4.8.

Mcxoasa 13 nonyyeHHoro 3HaveHust Q™ , onpenensieM KOnNUMYecTBO CeKuui B pa:
ny

=909Bm , (5.4)

auartope N no cdopmyne
_0y 9
q, 180

B panbHerwem, npuHuMas no Tabn. 4.4 f; onpepensiem npeasapuTenbHO
NpVYHUMaEMOe K yCTAHOBKE KONWYECTBO CEKLWNA N;’c"f no popmyne

N"*=N:8=51:1=5/1wr. (5.6)

yem.
HanomHuM, yto ¢ y4éToM pekomeHaauuwin [8] pacxoxaeHue mexay TernnoBbIMU
notokamu oT TpebyeMol 1 ycTaHaBnuBaeMon nnowagend NoBEepXHOCTU Harpeea OTo-
nuTensHoro npubopa Oonyckaercs B npedenax: B CTOPOHY YMeHblUeHuss — 4o 5%, HO
He Gonee, Yem Ha 60 BT (Npy HOpManbHBIX YCINOBUSX), B CTOPOHY YBENuU4YeHus — Ao
6nwxainwero Tunopasmepa.
B o6Luem cny4vae HeBsizka Npu nogbope npubopa onpegenseTcs no popmyne

[(,,—Q™ ):Q™] 100% = [(900-909):909] -100 = - 1%. (5.7)

=5lwm. (5.5)

CornacHo pekomeHaauusiM [8] k ycTaHOBKe crniefyeT NPUHATE Nys,=5 CeKumii
(0.,=900 BT).

Mockonbky npn 5 cekuusix anuHa npubopa pasHa 400 MM, YTO CyWECTBEHHO
MeHblle ANMWHbI NOAOKOHHOro npoctpaHctea (1200 mm), npogomkaem noa6op pagua-
TOpa, OPUEHTUPYSACb Ha paanaTop C MOHTaXHOW BbicOTON 350 MM.

B atom cnyuae @,~=0,24, M,,=0,0091 wr/c, At,=24,9°C, @=72,55°C, ¢, =1,047,

=1, Q™ =909 Bt, N7 =6,7 wr. K ycraHoBke npuHumaem paauatop FARAL Green

yem.
Hy

HP 350 x 7. MockonbKy Npy 3TOM KOMMYECTBE CeKuMn f; He MeHsieTcs u npubopbl
«FARAL Green HP» ¢ MeHbluel TENNOMNNOTHOCTLIO HE BbIMYCKAIOTCH, AOMNONHUTENbHbIE
KOPPEKTUBbLI HE BHOCSITCS.

daktnueckas HeBaska (+4,7%) He npesbiwaet 10% , NO3ITOMY KOPPEKTUPOBKA
TemnepaTypbl TENSIOHOCUTENS Ha BXOAe B CNEAYIOLLUIA 3TaXKECTOSK HE NPOU3BOAUTCS.
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6. YKA3AHUA MO MOHTAXY ANMIOMUHUEBBIX PAOUATOPOB
«FARAL GREEN HP» U «<FARAL GREEN» N OCHOBHBbIE
TPEBOBAHUA K UX 3KCMNYATALIUU

6.1. MoHTax antoOMUHUEBLIX CEeKLUMOHHbIX paanaTopoB «FARAL Green HP» u
«FARAL Green» npoussoautca cornacHo tpe6osaHunam CHulM 3.05.01-85 «BHyTpeH-
HWe caHWTapHO-TEXHUYECKUE CucTeMbl» [12], HAcTOAWMX pekoMeHZauui, a Takke pe-
KxomeHgauun [13].

6.2. PaguaTopsbl, Kak yKasblBanoch, NoCTaBnsOTCA okpalleHHbIMW. Becb npubop
B cbope ynakoBaH B TEpPMOYCaZO4HYH MUKPONEPdOPVUPOBAHHYIO MONUATUIIEHOBYIO
NNEHKY, a 3aTeM B KapTOHHYI0 kopobKy.

Haubonee uenecoobpasHa nocTaBka pagMaTopos 3aBOACKON cGOPKM Nno cne-
LncprKaLmm 3akasyuka (HenocpeaCcTBEHHO ¢ 3aBofa Unu co cknaga B Mockse).

Mpu HeobXxoaMMOCTU MeperpynmnMpoBKM anioMWHUEBLIX PagMaTopoB creayet
YUYUTBIBATbL, YTO OHA [OMKHA BbINONHATLCS HA BLICOKOM NPOGEeCcCUOHANEHOM YpOBHE:
3epKana rofioBOK CEeKUWA [OMKHbI BbiTb TATENBHO, HO OCTOPOXHO OuYULLIEHbI OT
CTapbIX NPOKNaAoK, BMECTO KOTOPbIX AOMKHbI ObiTb YCTAHOBMNEHbI KAYECTBEHHLIE
HOBble PUPMEHHbIE, CTSXKKA CEKUMIA [OMKHA ocyllecTBnseTcs 6e3 nepekocoB u ObiTb
nnotHoii. Pe3bba Hunnenei u npobok AomkHa BXOOWTb B 3auennieHuWe ¢ pesbboi
rofloBKW paguatopa He MeHee 4yeM Ha 4 HuTkM. MoHTaxk npobok pekoMmeHOyeTcs
OCYLLECTBIIATL ANHAMOMETpUyeckumMu knoyamu. [pu cOopke cekuui ¢ nOMOLbIO
CTarbHbIX HANNENelk U NNOCKUX NPOKNAafAoK KPYTSLMA MOMEHT 3aTSXKKU HE AOMKEH
npesblwate 100 H-M, Npyu ycTaHoBKe akceccyapoB C UCMONb3OBAHWEM CUITMKOHOBbIX
ynnoTHUTeNbHbIX Koney (Npoknagok) gorkeH ObITb B npegenax 30-40 H-m.
WMcnonb3oBaHne neHbku uMnM nopgoGHOro MaTtepuana B KayecTBe YNMOTHUTENbLHOIO
Kateropuyecku sanpellaetcs. Cekuum paguatopoB CO Cpe3aHHON pe3bbon B ronoBkax
He ABMSATCA PEMOHTOMNPUIOAHLIMK U AOMKHBI GbiTb 3aMEeHEHbI Ha HOBLIE.

[Mocne neperpynnnpoBKu paguatop HEOGXOAMMO UCMbITaTh HA FEPMETUYHOCTD.
YnpoyHéHHbie Moaudukuum «FARAL Green 350 HP» u «FARAL Green 500 HP»
UCNbITLIBAIOT, KaK YKa3biBanoch, W3bbITOMHLIM aaBreHneM He meHee 2,4 MMa, a
moaudpmkaumm «FARAL Green» ¢ MoHTaxHbiMK BbicoTamu 350, 500 n 600 mm - He
meHee 1,5 MlMa.

6.3. MoHTax paguaTopoB Beg€Tcsl TONbKO Ha MOArOTOBAEHHBbIX (OWITY-
KaTypeHHbIX M OKpaLLeHHbIX) MOBEPXHOCTAX CTeH.

6.4. PaguaTtopbl cneayeT ycraHaBnuBaTb Ha pacCTOSHUM He MeHee 25 mm oT
NOBEPXHOCTH OLLUTYKaTYPEHHbIX cTeHbl [12].

6.5. MoHTax paguaTopoB HeOGXOAMMO NPOM3BOAUTL B CREAYHOLWEM NOpsiAKe:

- pa3MeTUTb MecTa YCTAHOBKWU KPOHLUTENHOB;

- YAanuTb yNakoBKy TONbKO B HEOOXOAUMbBIX ANsi MOHTaXa MecTax;

- 3aKpenuTb KPOHLUTENHLI Ha cTeHe alobenb-rBosgsmu (aobensamu u Wwypynamm)
C npeaBapuTefibHbIM CBEprieHMeM OTBepCTUi B cTeHax noa awobenu unu 3agenkon
KpenéxHbiX AeTanei LEeMEHTHbIM pacTBOPOM (He AONycKaeTcs npucTpernka K creHe
KPOHLLTENHOB, HA KOTOPbIX KPENSATCA OTONUTENbHbIE NPUGOPLI ¥ TENNONPOBOAbLI CUCTEM
oTonneHus),

- YCTaHOBWUTb pagvaToOp Ha KpOHWTeWHaX Tak, 4Tobbl ronoskW paguaTopa
(Mexay coceiHUMM CEKLUUAMM) Nernn Ha KPHoKW KPOHLLTEWHOB;

- COEAMHUTL paauaTop ¢ noaBOAsLLMMM TENONPOBOAAMU CUCTEMBI OTOMMEHUS,
060pynoBaHHLIMA Ha HWKHEW wWnu BepxHeW NOABOAKE KPaHOM, BEHTUMEM Wn
TepmMocTaTom;

- 0bs3aTenbHO YCTaHOBMTL BO3LYXOOTBOAYMK B BEPXHIO NpoGKYy C NpoTUBO-
MOSOXHOW OT NOABOAOK CTOPOHBI;
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- NOCNe OKOHYaHWUA MOHTaXa cnefyeT OYUCTUTL YNakoBKy pagvaropa OT Mbinu U
3arpsA3HEeHUIA ¥ 3aTEM CHATb 3aLUTHYIO YNAKOBOYHYIO RNEHKY.

6.6. Mpu MoOHTaxe HacCTeHHbIX paguaTopoB cneayeT wusberatb cnyyaeB wuXx
HEeNpaBUNbLHON YCTaHOBKU:

- CMAWWKOM HW3KOTO pas’MmeLleHusi, T.K. NPU 3a30pe Mexay MoNoM U HU3OM
paauatopa, MeHbwiem 100 MM, ymeHblaeTcs 3(@EKTUBHOCTL TennoobmeHa u
3aTpyaHaeTcs ybopka noa paguaTopom;

- YCTaHOBKM paguartopa BMMIOTHYIO K CTEHe WK C 3a30pOM, MEHbLIMM 25 MM,
yxyAlwatoLiein Tennootaady npubopa v BeidbiBalowen nbinesbie cneabl Hag npubopom;

- CNMULLKOM BbLICOKOW YCTaHOBKM, T. K. MPW 3a30pe Mexay MofioM W HU3OM
papnatopa, 6Gonbwem 150 MM, yBenuuusBaeTcs rpagveHT Temnepatyp Bo3gyxa no
BbICOTE NMOMeLLEeHUsl, 0COBEHHO B HUXKHEW ero 4acTu;

- CMULLKOM Marioro 3asopa Mexay BepxOM pagvatopa v HU3OM MOAOKOHHWUKA
(meHee 75 % rnybuHbl paguatopa B yCTaHOBKE), T. K. MpuU 3TOM YMeEHbLUaeTcs
TennoBoi NOTOK paguaTopa;

- HEBEPTUKanNbHOIO MOSIOXKEHUSA CeKUWin, T. K. 3TO yXyAllaeT TEenrnoTexXHUKY u
BHELUHWIA BWA paguaropa;

- YCTaHOBKW nNepef paguaTopoM AeKopaTWBHbIX 3KPaHOB MMM 3aKPLITUA ero
wTopamu, T. K. 3TO Taikke NPUBOAMT K YXYALWEHWIO TernooTAauM M MUrMeHUYecKUX
XapakTepucTuk npubopa u nckaxaet paboty TepMocTarta C aBTOHOMHbBIM JaTYUKOM.

Mpy aBTOMATU4YECKOM PErynupoBaHuM He peKOMEHAYETCs1 pa3MeLLaTb aBTOHOM-
Hble TepMoCTaTkl Ha paccTosHMN MeHee 150 MM oT npoéma GankoHHOW ABEPU U MeHee
200 MM OT HM3a NOAOKOHHUKA. B aTux cnyyasix cnegyet ucnonb3oBaTb TepMocTaThl C
BbIHOCHBIM JaT4YUKOM.

6.7. HekoTopble noTpeburenun B OCHOBHOM MO 3CTETUMECKUM COODpaXKeHUsM
yCTaHaBnNuBalT anioMUHUEBbIE paavaTopbl ThINIbHOW CTOPOHOW Bnepén. CneayeT yuu-
TbiBaTb, YTO Takas yCTAHOBKA NPWU HaNWYuMWM NOAOKOHHUKA MPUBOAWT K CHUXKEHUIO Ten-
nootaayn paguartopa B cpegHeM Ha 5%. Ecnv nopoKoHHWUK OTCYTCTBYET U 3a30p MEX-
Oy pagvaTopoM u CTEHON He MeHee 25 MM, TennooTaada NPakTUYECKU He CHWXaeTCs,
HO BO3MOXHO NOAABMEHWE CNedOoB MNblIM HAa CTEHE Hag paanaTopom.

6.8. KaTteropuuyeckn sanpeljaetcs JONONHATENbHAs OKpacka paguatopa «Me-
Tannuyeckummn» kpackamu (Hanpumep, «cepebpsiHKON») U BO34yXOBbIMYCKHOTO OTBEP-
CTUS BO3OYyXOOTBOAYMKA.

6.9. B npouecce akcnnyaTauuu crnegyeT NpovM3BoAUTL OYMCTKY paguaTopa B Ha-
Yyarne OTONUTEmNbLHOro ce3oHa U 1-2 pasa B Te4eHWe OTONUTENLHOTO Nepuoaa.

6.10. Mpu ouncTKE pagMaTopOB HENb3s UCNONb30BaTh XMMUYECKN aKTUBHbIE NN
abpasnBHble MaTepuansi.

6.11. Wckniovaetcs HasewMBaHMe Ha aniOMUHUEBbIE paguvaTtopbl MOPUCTbIX
yBRaXxHUTenewn, Hanpumep, n3 060OXOKEHHON MMUHBI.

6.12. B Tex cnyvasix, Korga 3anopHas apmaTypa ycTaHaBnuBaeTcs Ha obeux
nogBoaKax K antoMuHueBoMy paguartopy (cMm. n. 2.5), Bo usbexaHve aBapuuHOW cu-
Tyauuu He A[ONYCKAaeTCA MOJSIHOe NepeKpbIiTME 3anoNHeHHoro BOAOW paguaropa
6e3 ob6sA3aTenbLHOro B 3TOM Criyvyae OTKPbITUA BO3AyXOoOoTBoAuuka. JonyckaeTcs
Npyu yCcTaHOBKE aniOMUHUEBLIX PaaUaTOPOB MOHTMPOBATL 3aMOPHYO apmaTypy TOMbKO
Ha HWKHeN NoaBoAKe, Tak Kak npu 3aKpbiTUK 3TOW apMmaTypbl paamMaTop OcTaétcs 3a-
NOMHEHHLIM BOAOK NPU CNuUBe €€ U3 CTosika. JTO OMEHb BAXKHO Afsl TAKMX OTONUTENb-
HbIX NPUBOPOB, MOCKONbKY NPaKTUYECKU UCKIIOYaAeTCA aBapuitHas cuTyauust Aaxe npu
3aKpbITOM BO3[1yX0OTBOAYMKE.

6.13. He pekomenayeTcs OMOPOXHATL CUCTEMY OTONNEHUSI C aNiOMUHUEBBLIMU
npubopamu 6onee yem Ha 15 gHelt B roay.



31

6.14. Tpu ncnonb3oBaHWM B Ka4ecTBe TENMOHOCUTENS ropsiyein Bodbl eé napa-
MeTpbl JOMKHLI YA0BNETBOPATL TpeboBaHuaMm, npueeA€HHbIM B «[MpaBunax TexHude-
CKOI 3KCNnyaTauum 3anekTpu4eckux ctaHumim n ceten Poccuiickon Genepauvm» [7].

6.15. Co,qep)Kane Kucrnopoga B Boge CUCTEM OTONNEHUS He [OSKHO Npesbl-
watb 20 mkr/am?® [7], [14], a aHaueHne pH, kak yKasaHo B Tabn. 1.2, B npegenax 7-8,5.

6.16. CopepxxaHue B Boae xenesa g,uo 0,5 mrigm® ) ¥ Apyrux npumeceit - cornac-
HO [7], obLLan xEcTKocTb - A0 7 Mr-3KB/ oM”.

6.17. [inA yMeHbLUEHUA ONacHOCTY NOALLNAMOBON KOPPO3uu LenecoobpasHa yc-
TaAHOBKa AONONHWUTENbHBIX FPA3EBUKOB, @ B Cliyyae NpUMEHEHWUsI TEPMOCTaToB elé u
UNLTPOB, B TOM YMCne U NOCTOSKOBbIX. B oblieM cnyyae KonM4ecTBO B3BELLEHHbIX
BELLECTB He AOMKHO NpeBbIaTth 5 mr/ am°,

6.18. MN3bbiTouHOE AaBneHve TEnNOHOCUTENs, paBHOe CyMMe MaKCUMarbHO
BO3MOXHOrO Haropa Hacoca W rmgpocTaTU4ecKoro AaBneHus, He OOIPKHO B pabouem
pexvMe cucTeMmbl OTOMNeHWA NpesblwaTtb B Nobom paanatope «FARAL Green HP»
1,6 MNa n 1 MlNa B pagnatopax «FARAL Green». MuHumansHoe faBneHve npu on-
peccoBke CUCTEMbI OTONMNEHUs1 ZOMkHO BbITh B 1,25 pasa Gonblue paboyero (n. 4.12.31
[7]).

3ameTtum, yto CHuM 3.05.01-85 gonyckaeT nonyTopHoe npeBbilleHne paboye-
ro AaBrEHNUs Npy ONPeccoBKe, OAHAKO NPaKTUKa M aHanu3 YCroBWIA aKCNNyaTauuy oTo-
nUTENbHbBIX NPUOOPOB B OTEYECTBEHHBLIX CUCTEMax oTonneHusi, npoBedéHHbin 000
«BuTaTepm», nNoKasblBaloT, YTO 3TO MPeBbillEeHWe AOMKHO HaxoauTbca B Npegenax
25%. Mpwn atom crieayeT MMeTb B BUAY, YTO AABMEHUE NPU OMNPECCOBKE HE AOSMKHO
npeBbilWaTbh MakcUManbHO AONYCTUMOro AN caMoro «cnaboro» anemMeHTa CUCTEMB.
Hanpumep, npy npuMeHeHn TEPMOCTATOB, PACCYMTaHHBIX HA MakcumarnbHoe pabouee
n3beiTouHOe Aaenenue 1 MMa, gonyctumoe aaBneHue ONpeccoBKA CUCTEMbl HEe JOMK-
Ho npesbiwaTh 1,25-1,5 MlMNa He3aBUCUMO OT MakcUManbHOro paboyero u3beITOUHOrO
[aBfieHus1, Ha KOTOpOoe paccyuTaH paguatop.

6.19. Kaxabivi anioMMHUEBLIA paguaTtop, Kak ykasbiBanoch (cM. n. 2.3), Heobxo-
AMMO OCHalLaTb BO3AyXOOTBOLAYMKOM, YCTaHABIIMBAEMbIM B OAHOW M3 BEPXHUX np060K
paguaropa.

6.20. MNpeanouteHne cnenyeT oTAaBaTh aBTOMaTUHECKUM Bosp,yxoomo.qukam
HO TOMbKO MPU HaNU4MK rpsi3eBuKoB 1 hunbTpoB. MNpK aTOM ycTaHaBnNuBaThL Takue BO3-
OYXOOTBOAYMKUN criefyeT Tak, uTobbl ABMXKEHWE NonnaBka, PacnonoXeHHOro B ronoBke
pagvnaTopa, NPOUCXOAMNO TONbKO B BEPTUKANbBHON MIIOckoCTU. Ecnn 310 npaBuno Bbi-
NONMHUTL He YAAETCS, HYXHO NPUMEHSTb PyYHble BO3QyX00TBOAYMKA. OTMETUM, YTO B
npegoxpaHuTenbHbiX knanaHax «Absolut» NpMMEHSIIOTCA TONbKO py4vHble BO3OyXOOT-
BOAYMKU, a NIPUMEHEHME 3TOrO KianaHa sisnsieTcs obsizaaTenbHbIM, €CNnu B KaYecTBe 3a-
NopHOW apmatypbl y nNpubopa Mcnonb3oBaHbl Waposble KpaHbl. OTMETUM Taioke, YTo
NPUMEHSATb LLAPOBbIE KpaHbl Y NIUTLIX anioMUHUEBLIX NPUBOPOB HAafO C KpalHe:l ocTo-
POXHOCTbIO BO u3bexaHue rmapaBnuMYeckMx yaapoB Mpu OTKPbITUM U 3aKPbITUN 3TUX
KpaHoB.

6.21. MNpu obcnyxmBaHUM BO34YyXOOTBOAUYNKOB B CUCTEMAX OTOMNNEHUS C OTONU-
TenbHbiMu anGOpaMVI M3 anioMnMHUEBLIX CNNAaBOB KaTeropn4eckn sanpewlaeTca ocse-
WwaTb BO3QyXOOTBOAYUK CMMYKaMK, (DOHAPSIMU C OTKPbITBIM OTHEM U KypUTb BO BpeMs
BbIflycka U3 Hero Boagyxa (rasa), ocobeHHo B nepBble 2-3 roga akcnnyarauum CUCTEMbI
OTOMNMEeHUA.

6.22. B cny4yae CnuwikoM Yactoil Heo6xoaUMOCTU cnycka Bo3ayxa u3 pagvaro-
pa, 4TO fABNSeTCA NPU3HAKOM HenpasunbHOW paboTbl CUCTEMBI OTOMNEHUs!, PEKOMEH-
AyeTcs Bbi3biBaTb cneuvanuicTa.

6.23. [Ins yMeHbLUEeHUA ONacHOCTU KOPPO3UKM B MECTe NPUCOSANHEHUS CTanbHbIX
TennonpoBoAOB K anioMUHUEBOMY pagvatopy crieqyeT NPUMEHSTb CTallbHble Kagmu-
poBaHHbIe, XPOMUPOBAHHLIE UMW HAKENUPOBaHHbIE NPOXOAHbLIE NPOGKW, NPU yCTaHOBKE
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KOTOpbIX cnefyeT u3beraTb cpesa pe3bObl B rofioBkax paguatopoB Bo uabexanue
TPYAHOYCTPAHUMOM B 3TOM Clly4ae Teuw.

6.24. Bo u3bexaHve 3amep3aHusi BOAbLI B paguartopax, NPUBOASALLETO K UX pas-
pbiBY, He aonyckaeTcsi 064ye paguatopa CTpysIMM BO3ayXa C OTpuuaTenbHON Temne-
paTypoun, Hanpumep, NP NOCTOSIHHO OTKPbLITON GOKOBOWM CTBOPKE OKHA.

6.25. Mcnonb3oBaHue He3amep3alowero TennoHocutTens (aHtudpusa) B cucte-
Max OTonneHus c anioMuHuesbiMu paguatopamu «FARAL Green HP» u «FARAL
Green» TpebyeT npeaBapuTENbHOrO  COMMAacoBaHWA C  WU3rOTOBUTENEM  MNU
NocTaBLMKOM 3TUX Npubopos.

B cny4yae cornacusi u3arotoBuTenen pagnuaTopoB Ha MX AKCNyaTauuio B cUCTe-
Max OTOMNMNEHUS, 3anonHEeHHbIX aHTUMPU3OM, He AoNYCKaeTcA NPUMEHEHUEe MacnsHON
Kpackun Ansi repMeTm3aun pesb6oBbIX COeAMHEeHUIA LIENKOBUCTLIM NbHOM. PekoMeH-
[yeTca Anst 3TOW Lenu UCnonbL3oBaTh repMecun v aHaspobHble repmeTuku, HaI'IpM-
mep, Tuna Loctite 542 w/unu Loctite 55.

AHTUPU3 [OMKEH CTPOro COOTBETCTBOBaTbL TpebGOBaHWSM COOTBETCTBYIOLMX
TEXHUYECKNX YCNOBUIA. 3anonHeHne CUCTeMbl aHTU(PU3OM AONYCKAeTCA He paHee,
Yem yepes 2-3 gHA nocne eé MoHTaxa.

6.26. Mpu Heob6XxoANUMOCTHN CHATUS oTonNUTENLHOro Npubopa, Hanpumep, 4na ero
pemMOHTa MM 3ameHbl MOXHO UCMONb30BaTb TEPMOCTAT B KayecTse 3anopHow apmary-
pbl NpU BbiNoNHeHun paboT B cneaylowen nocneaoBaTenbHOCTU:

- CHSATb TEPMOCTaTU4ECKYIO FOMNOBKY;

- cneuvanbHbIM MeTannMYeckuM Mnn YNpoYHEHHbLIM NNAcTMACCOBLIM KONMNa4ykoM
3aKpbITb NOSIHOCTBIO TEPMOCTAT;

- CHAATb OTONUTENLHbLIN NpUGoP;

- CO CTOPOHbI CHATOro Npubopa Ha TepPMOCTaT YCTaHOBUTL 3arfyLuky.

6.27. B cuctemax BoAstHOro OTONNEHUN C paguaTtopaMu U3 anioMUHUS UNU ero
CnnasoB NPUMEHEHWUE TENSIONPOBOAOB U TENNOOOMEHHNKOB U3 MEAN HE PEKOMEHAYETCA.
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Mpunoxernue 1

Tabmmua IT 1.1. {nHaMHYecKHE XaPAKTEPHCTHKH CTAJIBHLIX BOIOra30NpOBOAHBIX
TpY6 o I'OCT 3262-75* HacOCHBIX CHCTeM BOASIHOTO OTOILICHHS NPH CKOPOCTH
BoabI B oux 1 m/e

HvawmeTp TpyG, MM Pacxon eoabi YpenbHoe Mpuse- YpesnbHas xapakte-
npw cKOpoCTH AnHamuyeckoe DEHHBI pUCTUKA CONPOTUB-
o> © s 1 mlc, Miw nasneHue koacbpuyy. nexHna 1 m TpyGul
=T = =
5 o s |z ruapas-
gg| g |24 A10%, | A10%, | muueckoro | gq0% | S+10%,
58 N Kefu | Kefe Ia Ila Tpenus ITa Ha
> £ |a Mmlc | me 3 7 Nd,, 3 )
(x2/4) (re/c) 1M (x2/u) (xe/c)
10 17 12,6 | 425 | 0,118 26,50 3,43 3,6 95,4 12,35
15 21,3 157 | 690 | 0,192 10,60 1,37 2,7 28,62 3,7
20 | 26,8 21,2 | 1250 | 0,348 3,19 0,412 1,8 5,74 0,742
25 33,51 27,1 | 2000 | 0,555 1,23 0,159 1.4 1,72 0,223
32 1425 35,9 | 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

MpumMeyaHms:
1) 1 Na = 0,102 kre/m? ; 1 Nal(kr/c)® = 0,788'10° (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma ;

1 (kre/mM?)/(kr/u)?= 1,271-10° Na/(kr/c)? .

2) Mpu apyrux CKOPOCTAX BOAbI, COOTBETCTBYIOLWMX OOLIMHO NAMMHAPHON U nepexoa-
HOW 30HaM, 3HAYeHUs NPUBELAEHHOro Ko3(MdUUMEHTa rMapaBNNYECcKoro CONPOTUBNEHUS U
yOenbHbIX XapakTepuCTUK CrneayeT KOppPeKTMpOBaTh COrflacHO M3BECTHbIM 3aBUCUMOCTAM
(cm., Hanpumep, A.0.AneTwyne 1 ap. Twapaenuka v aspoguHamuka.- M., CTponnsaar,
1987). Ons ynpouleHns 3Tux pacy€ToB pakTUdeckue rmapaBnuyeckue XapakTepuUCTUKK
TpY6 S, { ’ 1 KO3PUUNEHTOB MECTHOTO CONPOTURNEHUS OTBOAOB, CKOG U YTOK U3 3TUX
TPy6 ¢ Npy CKOPOCTSIX TEMMOHOCUTENS, COOTBETCTBYIOLUX YKa3aHHbIM 30HaM, B cuctemax
otonnenuus ¢ napametpamu 95/70 u 105/70°C MOXHO C AOMYCTUMOW AN NPAKTUHECKUX
pac4éToB NorpewwHocTbio (Ao 5%), onpeaenaTs, BBOASA NONPaBOYHbLIA KOI(PEPULMEHT Ha He-
KBaApaTUYHOCTb @4 , MO hOopMynam

S =S " ¢, (M1.1)
0'=0"4 94 , (N1.2)
C=10Cs 04, (N1.3)

roe S;, (4 v {4 - XapakTepUCTUKU, MPUHSTHIE B KauecTBe TabNMUYHbLIX NpU CKOPOCTAX BO-
Obl B Tpy6ax 1 M/c (cm., B 4aCTHOCTH, Tabn. I 1.1 HacTosLwero NpunoXxexus).

3HaveHns @4 onpeaenaoTca no Tabnuue N 1.2 B 3aBUCUMOCTM OT AaMeTpa yCNoBHO-
ro npoxoAaa cranbHom Tpybbl dy , MM ,  pacxoga ropsiieit Bofibl M co cpefiHeil TeMnepary-
pou ot 80 fo 90°C .

3) Npun cpeaHux Temnepatypax TennoHocutens ot 45 Ao 55°C 3HaueHus @, onpeae-
naTcs No NpubnuxeéHHon cdopmyne

Paso) =1,5¢4-05, (n1.4)

rae Qysoy - NONPaBOYHLIN KOIULIMEHT NpU CpeaHeit TemnepaType TennoHocutens 50°C ;

@4 - NOMpaBoYHbIA KOathhuuMeHT Npu cpepHen TemnepaTtype TennoHocutens 85°C,
npvHuMaemsbiv no 1aén. M 1.2 .
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lMpodomxerue nipunoxerus 1

Pacxop ropsiueit Boabl M B Kr/c (BEpxHSIsi CTPOKa) 1 B KI/Yy

©4 M (HXHARA cTpoKa) Npyn AnameTpe YCroBHoOro npoxoaa Tpy6 d,, Mm
10 15 20 25 32 40 50
1,02 kr/lc | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
Kr/y 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
1,04 kr/c | 0,0836 [ 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
Kr/y 301,0 467,0 852,5 1392,8 | 24444 | 3188,2 | 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
' Kr/y 194,8 302,4 551,5 901,4 1581,8 | 2063,2 | 3447,7
1,08 kri/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
Kr/y 141,8 220,3 401,8 656,3 1151,6 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
' Kr/y 110,2 171,0 312,1 509,8 894,6 1166,8 | 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
Kr/y 89,3 138,6 2524 412,6 7240 994,3 1577,9
1.14 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
K/ 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
' Kr/y 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 [ 0,0700 | 0,1229 | 0,1602 | 0,2678
Kr/y 54,4 84,6 154,1 252,0 442 4 576,7 964,1
12 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 8428
1,22 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
Kr/y 421 65,5 119,2 194,8 341,6 4457 744.5
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
Kr/y 37,4 58,3 106,2 173,5 304,2 3971 663,5
1,26 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
Kriy 33,5 52,2 95,4 155,5 2732 356,0 595,1
1,28 kr/c | 0,0084 | 0,0131 [ 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
Kr/y 30,2 47,2 86,0 140,4 246.,6 3215 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 [ 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/4 27,7 42,8 78,1 127,4 241,6 291,6 487,4
1,32 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 4446
1,34 kr/c | 0,0064 [ 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
Kr/y 23,0 35,6 65,2 106,2 186,8 2434 406,8
136 kr/c | 0,0059 [ 0,0091 | 0,0166 [ 0,0271 | 0,0476 | 0,0621 0,1038
' Kr/4 21,2 32,8 59,8 97,6 171,4 223,6 373,4
1,38 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
Kriy 19,4 30,2 55,1 90,0 158,0 260,3 3445
14 kr/c | 0,0050 | 0,0078 [ 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
' Kr/y 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lpunoxeHue 2

Ten10BoiH NOTOK 1 M OTKPBHITO NPOJI0KEHHBIX BEPTHKAIBHBIX TJIAAKHX
METALIHYECKHAX TPY0, OKpAIEHHBIX MaCAAHOH KPacKoi, gy, , BT/m

TennoBoit notok 1 M Tpy6Ll, BT/M, npu ©, °C, yepes 1°C

4, | o
ma |l Cl o]l 1]l 2s3]lals]6e] 7] 8]9
15 19,2 19,9 | 20,7 | 21,6 | 22,3 | 23,1 239 | 248 | 256 | 26,5
20 30 24 .1 25,0 26,0 27,0 | 28,0 29,1 30,1 31,2 32,2 334
25 30,0 31,2 32,5 33,7 | 35,0 36,3 37,5 38,9 | 40,2 41,6
15 27,4 28,7 29,5 30,4 | 31,3 32,1 33,0 33,9 34,8 35,7
20 40 34,5 35,9 36,9 38,2 | 39,1 40,2 | 41,3 424 | 43,6 44,7
25 429 | 449 46,3 | 475 | 48,9 50,3 51,7 53,0 54,5 55,8
15 36,6 37,5 38,5 39,4 | 39,8 | 41,3 | 42,2 43,2 441 451
20 50 458 | 46,9 48,1 49,3 | 504 | 51,7 52,8 54,0 55,3 56,5
25 57,3 | 58,7 | 60,2 | 61,5 | 63,1 646 | 66,0 | 67,5 | 69,1 70,5
15 46,0 | 47,2 | 481 49,1 50,1 51,1 52,2 53,2 | 54,2 55,3
20 60 57,7 58,9 60,2 61,4 62,7 63,9 65,2 66,5 67,5 69,1
25 72,1 73,7 75,2 76,7 | 784 | 799 | 815 83,1 84.8 86,4
15 574 | 584 | 595 | 60,5 | 61,7 | 62,8 | 63,8 | 650 | 66,1 67,3
20 70 71,6 73,0 74,3 757 | 77,2 78,5 79,8 81,3 82,7 84,1
25 89,6 91,3 92,3 94,7 | 96,0 98,2 99,8 | 101,6 | 103,3 | 105,1
15 684 | 695 | 70,7 | 71,9 | 73,0 | 741 75,4 76,6 | 78,3 78,9
20 80 85,6 | 86,6 884 | 898 | 91,3 | 928 | 942 | 958 | 97,3 | 98,7
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 1159 | 117,7 | 119,6 | 121,3 | 1234
15 80,2 81,3 82,7 83,9 | 85,1 86,2 87,5 88,8 90,2 91,4
20 90 100,3 | 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,3 [ 127,21 129,1 | 131,11 1329 | 1349 | 136,9 | 138,9 | 140,8 | 142,8
15 92,3 93,5 94,9 96,0 | 97,0 98,2 99,3 | 100,3 | 101,3 | 1024
20 100 | 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127.6 | 129,1 | 130,9
25 1442 | 1451 | 147,2 | 1494 | 1515 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[pumeyarus K IpunoXxeHuio 2

1. TennoBow NOTOK OTKPLITO MPOMOXEHHbIX FOPU3OHTanbHbLIX TPy6, pacnono-
)KEHHbIX B HWDKHEW 4acTu NOMeLLeHus, NpMHUMaeTcsl B cpegHem B 1,28 pasa Gonblie,
YeM BepTUKanbHbIX.

2. [onesHbiA TENNOBOI NOTOK OTKPLITO NPOMOXEHHBLIX TPYD y4nThIBAETCA B Npe-
aenax 90-100% OT 3Ha4YeHnr, NpMBEAEHHbIX B JAHHOM NPUNoXeHuM (B 3aBUCUMOCTHN OT
mecTa npoknaaku Tpy6).

3. Mpu onpegeneHny TENNOBOro NOTOKa U3ONUPOBaHHbLIX TPy6 TabnuuHble 3Ha-
YEeHWUS TEMMOBOrO MNOTOKA OTKPLITO NMPOMNOXEHHbIX TPYD YMEHBLLUAITCH (YMHOXaIOTCA Ha
nonpaBoYHbIN kK03hULIMEHT - 06bi4HO B Npeaenax 0,6-0,75).

4. [pun aKpaHUPOBaHUM OTKPLITOTO CTOSKA MeTanM4eckmM 3KkpaHoM obLumin Ten-
J10BOW MOTOK BEPTHKArBHBIX TPYD CHkaeTcs 8 cpegHem Ha 25%.

5. Mpu ckpbiToid npoknagke Tpy6 B rnmyxon 6oposge obwumin TennosoW MOTOK
CHuxkaetcs Ha 50%.

6. MNpu ckpbiToR npoknagke Tpyb B BeHTUNUpyemon 6oposge obwmin Tennoson
noTok ymeHbwaetcs Ha 10%.

7. O6wumiA TENNOBOI MOTOK OOUHOYHBIX TPYD, 3aMOHONMUYEHHBIX BO BHYTPEHHMUX
neperopoakax M3 TSXEnoro 6etoHa (Aser = 1,8 BT/(M-°C), pger = 2000 kr/m®), yBenuum-
BaeTcA B cpeaHeM B 2,5 pasa (npu oknenke cteH o6osimm B 2,3 paaa) No cpaBHEHUIO CO
cryqyaeM OTKPbITOW YCTaHOBKW. [pU 3TOM nonesHbid TENNOBOWM NOTOK COCTaBrseT B
cpenHeM 95% ot obwero (B Kaxgoe M3 CMEXHbIX NMOMELLEHUIA NOCTynaeT NnonoBuHa
NnonesHoro TensIoBoro NoToka).

8. O6Wwwui TennoBoW NOTOK OT OQMHOYHBLIX TPYO B HapPYXHbIX OrpaxaeHUsX U3
TspKénoro 6eToHa (Ager 2 1,8 BT/(M-°C), pser = 2000 Kr/M3) yBenuuMBaeTCcAa B CpeaHeM B
2 pasa (npw oknevike cteH o6osimu B 1,8 pasa ), NpU4EM NonesHbI TENNOBOW NOTOK NpU
HanM4yuMu TENNOWU3ONALMU Mexay TPy6oi u Hapy>XHOW MOBEPXHOCTLIO CTEHbl COCTaBNA-
eT B cpeaHemM 90% oT obulero.
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