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Yeaxaembie konneau!

Hay4Ho-npouszeodcmeeHHass ¢hupma OO0 «Bumamepm» u ®ryri «<HUu-
caHmexHuUKu» npednazarom BawemMy eHUMaHUK peKkoMeHOauuu rno rnPUMeHeHUr
8 cucmemax OMOIJIeHUSs JIUMbIX aJIlOMUHUE8bIX CEeKUUOHHbIX paduamopoe
«ELEGANCE» u3eecmmHoli umanbsiHckou ¢pupmbl «INDUSTRIE PASOTTI S.p.A.»,
npedcmassisirowux coboli Hogoe NMokoJsieHuUe adanmupoe8aHHbIX OJis POCCULICKO-
20 pbIHKa KOHCMpyKuul, pa3pabomaHHbIX ¢ y4EMOM onbima ycrieulHol 3KcC-
niayamauyuu e Poccuu anroMmuHueebix paduamopos IPS-90 RUS.

PekomeHOayuu cocmaesieHbl NPUMeHUMesIbHO K pPOCCUliCkuM HopmMamue-
HbIM ycri08USIM C Y4EMOM 8bICKa3aHHbIX pykoeodcmey OO0 «Bumamepm» Ha
cbe3ldax ABOK npednoxeHuli o pacwupeHuu 0ocmoeepHbIX OaHHbIX, HeobXxo-
OumbIx 0151 no06opa omonumesibHbIX NPU60OPO. NPU NPoeKmMuposaHuUU cucmem
OomornsieHusi, U eKJIro4arom makxe OOMnoJsIHumesibHblie Mamepuaribl, UCMOJIb3ye-
Mble 0nsi amou e yenu, coanacHo CHull 2.04.05-91* «OmonneHue, eeHMunsyus
U KOHOUUUOHUpOBaHUe», a Mmakxe mersoeble XxapakmepucmuKu CeKUUOHHbIX
paduamopoe npu ux npucoeduHeHUU K mensjonposodamM cucmemMbl OMOIJIeHuUs
no cxemMaM «CHU3Y-88epX» U «CHU3Yy-8HU3», KOMopbie 8 3apybexHbIX MPOCek-
max u kamarsoz2ax He npedcmaesissromcs.

Aemopbi pekomeHOayuli: KaHO. mexH. Hayk CacuH B.U., kaHO. mexH. HayK
Bepwudckuii I'.A., uHxxeHepsbi lpokoneHko T.H. u KywnHup B.[]. (no0 pedakuyueu
KaHO. mexH. Hayk CacuHa B./.).

3ameyvaHusi u npeodsiIoKeHUs1 MO0 CO8EPWEHCMB08aHUIO HacCmMosIWUX PeKo-
MeHOauyull aemopbl nNpocssm Hanpaensms no adpecy: Poccusi, 111558, Mockea,
3enéxbil npocnekm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanutro
UeaHoeuuyy unu no men./¢pakc. (095) 482-38-79 u (095) 918-58-95.
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKA
ANMIOMUHUEBbLIX CEKUMOHHBIX PAAUATOPOB «ELEGANCE»

1.1. Npegnaraemble cneynanucTam pekomeHgaumm no NpUMeHeHno antoMmnHmne-
BbIX NUTBLIX CEKUMOHHbIX pagnaTopoB «Elegance» un3BecTHOM uTanbsHCKOW OUPMBbI
«INDUSTRIE PASOTTI S.p.A.» paspabotanbl OOO «Butatepm» Ha OCHOBe NpoBe-
OEHHbIX B nabopatopum otonutenbHbix npubdopos PIYI «HUWcaHTexHukn» mncenego-
BaHWN XapakTepHbIX 06pa3uoB yka3aHHbIX NPUOBOPOB C MOHTaXXHOW BbICOTOM (MeXoce-
BbIM pacctosHuem) 300, 400, 500 n 600 mm, npeacrasneHHbIX ana ucneitaHun OO0
«TEPMOPOC» (paHee: TOO TMP), akcknto3amBHbIM AnCTpubbloTOpOM hmrpmbl «IN-
DUSTRIE PASOTTI S.p.A.» B Poccun (Poccua, 117393, Mockea, yn. Apxutektopa
Bnacosa, g. 55, od. 300, ten. (095) 785-55-00, cpakc. (095) 128-94-05).

1.2. PekomeHgauumn paspaboTtaHbl No TpaguumoHHonm cxeme [1], [2] ¢ ucnonb3o-
BaHMeM npocnekTHbix maTepmanos TOO TMP, OO0 «TEPMOPOC», domnpmbl «INDUS-
TRIE PASOTTI S.p.A.» n nogrotoBneHHbix OO0 «Butatepm» maTtepuanos rno npume-
HEeHUo antMnHueBbIX paanaTtopos IPS-90 RUS [3].

LleHa pekomeHgauum goroBopHasi.

1.3. AnomuHueBble cekuuoHHble paguatopbl «ELEGANCE» paspaboTaHsbl
dupmon  «INDUSTRIE PASOTTI S.p.A.» NpUMEHUTENBHO K POCCUNCKUM YCNOBUAM
aKcnfyaTauum CUCTEM OTOMMEHUSA 30aHUW Pa3fIMYHOrO Has3HayeHus C Y4ETOM peEKo-
meHgauun OO0 «Butatrepm», TOO TMP, OO0 «TEPMOPOC» n nabopatopumn oTo-
nuTenbHbIX NpundopoB HWWcaHTexHUKN, OCHOBaHHbIX, B TOM 4ucne, Ha obobweHnn
onbiTa MOHTaXa W 3KCnryaTtaumm OTONUTENbHbBIX NPMOOPOB N3 antOMUHUA U ero cnna-
BOB [4].

1.4. AnioMmnHuneBble cekunoHHble paauatopbl «kELEGANCE» - omonumerbHbie
rnpubopbl 8bICOKO20 Ou3aliHa LUIMPOKOW HOMEHKNATypbl MO MOHTaxHon BbicoTe (oT 300
0o 800 mm ¢ warom 100 mm) 1, cnegoBaTtenbHo, TennonnoTHocTu (puc. 1.1).

Cekumn pagunatopa M3rotaBnmBalTCA METOAOM NUTbSA Mo LaBfeHMEM U3 cne-
unanbHoro aniomMuHuMeBoro cnnaesa. OHM cobupatoTcs Ha CTanbHbIX HUNMNENAX C UC-
nonb3oBaHMeM nNacTUKoBbIX npokragok. PagnaTtopsl «k ELEGANCE» B cbope nocne
npegBapuTenbHOn U3MKO-XMMUYeckon obpaboTkn noaBepraroTcsl ABOMHOW OKpacke:
nepBbI CNOW HaHOCUTCA aHadhope3oM, obecrneymBasi aHTUKOPPO3NOHHYHO 3aLLMUTY Kak
HapY>XHOW, Tak N BHYTPEHHEN NOBEPXHOCTN Npubopa; BTOPOK Crio obpasyeTcsi MOpoLL-
KOBOW 3MOKCUOHOW KpacKoW, HaHOCMMOW Ha HapyXHble€ NMOBEPXHOCTU B 3NeKTpocTaTu-
yeckoM none. basoBbin LuBeT pagmatopa — 6enbii. Mo 3aka3zy BO3MOXHa NOCTaBKa pa-
ANaTopoB, OKpalleHHbIX B ApYyron uBeT. HapyXHOe NOKpbITUE BLINOSIHEHO COrfacHoO
eBponencknm TpeboBaHnaM No akonorun n 6esonacHo ansa notpedbutenen. OHO He BblI-
aensiet BpeaHbix BewecTB npu paboTte otonutenbHoro npubopa. Tun Kpacku onpeae-
nsaeT peKoOMeHOO0BaHHY M3roTOBUTENEM MaKCUMarbHY0 TemnepaTypy TennoHOCUTENs
—110°C. lMpwu ncnonb3oBaHUM aHTUPU3a MakcManbHasa Temnepatypa 90°C.

JononHutenbHas 3awmTa OT KOPpO3un, B TOM YMChe BHYTPEHHen, obecneynsa-
eTcs cneunanbHo obpaboTKoM MCNonb3yemMoro Ans nNuTbs antoMUHUEBOrO Cnnaea, B
pe3ynbTate KOTOPOW coAepXXaHwe LMHKa B HEM MOHWXaeTcsa A0 MUHMMyMa. JTO Mo-
3BonseT npumeHaTb pagnatopbl «kELEGANCE» B BOOSIHbIX CUCTEMax OTOMSIEHUS CO
3HayeHuem pH 6,5-9 (BmecTo 7-8 no eBpocTaHgapTy), YTO oTBevaeT TpeboBaHuam PL
34.20.501-95 [5] k kKa4eCcTBY TEMSIOHOCUTENSA B OTEYECTBEHHbBIX CUCTEMAX OTOMMEHUS.

1.5. YTONWEHHbIE CTEHKN BEPTUKASIbHOIO KaHana 1 ropu3oHTasribHbIX KOSNeKTo-
POB CEKUMM Ans npoxoda TeNfIOHOCUTENS, ONTMManbHOE COOTHOLLEHNE OUMaMeTpoB



g g

Puc. 1.1. O6wwmin Bng v rabaputHble pasmepbl pagnaTtopa

OBaNnbHOr0 CeYeHUs1 BEPTMKANbHOrO KaHara, BbICOKOKAYeCTBEHHLIN antoMUHUEBDIN
cnnae, COBEPLUEHHAsA TEXHOMNOrMs OTIIMBKN CEKLUMIN, MHOTOKPATHBIA KOHTPOJb KayecTBa
nocne Kaxpgown onepauuu 1 Hagé€xHbld MaTepuan gns npoknagok obecneynBaroT 8bi-
COKUe rpo4YHocmHble Kadecmea paduamopa «ELEGANCEY, 3aMeTHO npeBblllatoLme



NMPOYHOCTHbIE Ka4yecTBa MHOMMX MapoK artoMWHUEBLIX PaanaTopoB M Aaxe aganTupo-
BaHHOr0 K pOCCUNCKMM yCnoBuaM antoMmHneBoro paguartopa IPS-90 RUS.

3TN 0cobeHHOCTU KOHCTPYKuumn pagmatopoB «ELEGANCE» no3songaT MCnosb-
30BaTb MX npu paboyem un3ObLITOMHOM AaBreHun TennoHocutena go 1,6 MMa (16
Krc/MZ) C Y4ETOM OBOWHOW 3aBOACKOW OMpeccoBku (paguartopa B cbope 4o M nocne
OKPaCKU) U3BLITOYHLIM AaBreHneM He MeHee 2,4 MMa (24 krc/m?).

WcnbiTanus, nposegéHHble B HWcaHnTexHnkn n B OOO «Butatepm», noareep-
AUnn BbICOKYH NpoYHOCTb pagnatopoB « ELEGANCE».

1.6. MNnaBHbIN Npochunb BepxXHUX MNepbeB pebep paguatopa U 3akpyriéHHoe
odopMIieEHME BEPXHEN FONOBKU cekumm obecneymBatoT mpasmobesonacHocms npubo-
pa, yny4ywatT KOMGOPTHbIE YCIOBUSA B OTaN/IMBaEMOM NOMELLEHUN U, OTBOAA Harpe-
Tbll BO34YX B CTOPOHY MOMELLEHUS, YMEHbLUAKT ONacHOCTb MbIfIEBLIX 3aNM30B Ha CTe-
He, y KOTOpOM YCTaHOBIEH paanaTop.

1.7. BbicOokasi TeNNoONpPoOBOAHOCTb antOMUHMEBOrO crnnaBa U HebonbLIOoN 00BLEM
TENNOHOCUTENS B CEKLUUN XapakTepuayloT Manyt WHEePUWOHHOCTb paguaTtopa «ELE-
GANCE», 4To BeCbMa BaXXHO NMpu perynimpoBaHuy TENIOBOrO NOToKa B OTansimBaemMom
nomeLLeHnn, 0COHBEHHO NPU OCHALLEHUN CUCTEMbI OTOMMEHUS TepMOCTaTaMu.

1.8. 3amMeTHbIM NpenmMyLLeCTBOM antoMUHUEBLIX PaaMaTopoB ABNAETCA UX HU3-
Kasi Macca, CyLEeCTBEHHO yaelleBnsowas u ynpoLatwass TpaHCNoOpTUPOBKY U MOH-
TaX Takux OTONUTENbHbIX NPMBOpPOB.

1.9. Kaxgbim pagnatop «ELEGANCE» TwaTenbHO ynakoBaH repMeTu4HO 3aTs-
HYTOW NONUITUIIEHOBOW NNEHKON M KAPTOHHOW KOPOOKOWM cneumanbHoro obpasua C yka-
3aHMEeM M3roTOBUTENSA M TUMa paguaTopa Ha €€ BHELUHEN CTOPOHE.

1.10. OCHOBHbIE TEXHMYECKMNE XapPaKTEPUCTUKN N pa3Mepbl, OTHECEHHLIE K OAHOWN
cekunn pagmatopa «ELEGANCE» npeactasneHbl B Tabn. 1.1 n Ha puc. 1.1.

1.11. MNMpnBeaéHHble B Tabn. 1.1 TennoBble XxapakTepucTukn pagmatopoB «ELE-
GANCE» onpegeneHbl B nabopatopun otonutenbHbix npudopos Pyl «HUWcaHTex-
HWUKNY» - TONOBHOro MHCTUTYTa Poccuinckon depepaumm no pas3paboTke M MUCMNbITAHUIO
OoTONUTENbHBLIX NPMBOPOB COrNacHO POCCUNCKON METOAMKE TEMMOBbIX UCMbITAHUI OTO-
nuTenNbHbLIX NPUBOPOB Npu TennoHocuTene Boae [6] n TpedosaHmnsam CU npu Hopmanb-
HbIX (HOPMaTMBHbIX) YCIOBUSAX: TEMMNEpPaTypHOM Hamnope (pa3HoCTU cpeaHeapudmeTn-
4YecKom TemnepaTtypbl ropsivern Bogbl B paguatope u Temnepatypbl BO3gyxa B UCMbITa-
TenbHon kamepe) ©=70°C, pacxoge TensoHOCUTEnNs Yepes npeacrtaBuTerNbHbIA TUMNO-
pa3mep npubopa M;,=0,1 kr/c (360 Kr/4) npu ero ABMKEHUM NO CXeme "CBepXy-BHU3" U
6apomeTpudeckom gasnexHmm 1013,3 rla (760 mm pT. CT.).

1.12. 'nppasnunyeckne xapakrepuctukn pagmatopoB «ELEGANCE» nony4yeHsbl
npwn nogsogkax ycrnosHbiM gnameTpom 15 n 20 mm cornacHo metoguke Pryr «HUN-
CaHTEeXHUKM» [7], No3Bonswen onpeaensate npuBefEHHble KOIPUUMEHTLI COMpo-
TUBNEHNS Cuy U XapaKTePUCTUKN CONPOTMBMEHUSA S,y MPU HOPMAarbHbIX YCNOBUAX (Npwu
Mnp=0,1 kr/c 4epes npubop) nocne nepwopa aIkcnnyataumm, B TeYEHWe KOTOPOro Ko-
3(bPMUMEHTbI TPEHUA MEPHbIX Y4aCTKOB CTanbHbIX rnagknx (HoBbIX) Tpy6 Ha nogBoa-
Kax K ucrnblTbiBaeMbiM npubopam [OCTUratoT 3HaAYEHU, COOTBETCTBYIOLLMX SKBUBA-
NEeHTHOW LWepoxoBaToCcTn, paBHoM 0,2 MM M MNPUHATOM B KadecTBe pacyETHOW Ons
CTarnbHbIX TENONPOBOAOB OTEYECTBEHHbLIX CUCTEM OTOMNSEHUNA. YCpeaHEHHble ruapas-
nNYecKkne XxapakTepucTkn pagnaTopoB NpuBeaeHbl B pasgene 3.

1.13. lNpeacrtaBneHHble B Tabn. 1.1 TennoBble Noka3aTenu HEeCKONbKO OTNnya-
I0TCA OT 3apyOeXHbIX, NOSTYYEHHbIX MPU OBWKEHUN TENNOHOCUTENS NO CXEME KCBEpPXY-
BHM3». Pasnuyune onpegenserca pagomM nNpuUYmH, N3 KOTOPbIX OTMETUM OCHOBHble. Co-
rmacHo HoBbIM eBponenckum Hopmam EN 442-2 B uenom oTeBevarlnM repmMaHCKum
DIN 4704, vcnbiTaHna oTonUTENbHbIX NPUOOPOB NPOBOAATCA B M30TEPMMYECKON Kame-



pe C NATbI0 OXnaxgaemblMu orpaxkgeHusamu 6e3 ytenneHus 3apaguaTopHOro yvacTtka.
OTeyecTBEHHbIE e HOPMbI [6] 3anpeLuarT oxnaxaaTb Non 1 NPOTUBOMOMOXHYK OTO-
nMTenbHOMY Npubopy cTeHy n TpebyloT yTenneHns 3apaguaTopHOro yyactka, 4To 6nm-
Xe K pearbHbIM YCIOBUAM 3KCnfyaTaumMm npubopoB, HO CHWXaET MyYuUCTyr COCTaB-
NALWYy TennooTaayn ot npubopa K orpaxxgeHuam nomelteHus. 3apybexHble npnbo-
pbl MCNbITbIBalOTCA OBbLIMHO NpWU Nepenage Temnepartyp TennoHocutensa 75-65°C (pa-
Hee npu nepenage 90-70°C), xapakTepHOM Ana ABYXTPYOHbIX cnctem otonnexus. [Mpu
9TOM pacxopf TeNIOHOCUTENS SABMSETCHS BTOPUYHBbIM NapaMeTpoMm, T.e. 3aBUCUT OT Ter-
NIOBOM MOLLHOCTU npubopa 1 Npu UChbITaHNAX NpeacTaBuTeNbHbIX 06pa3uoB (okono 1-
1,5 kBT) 06b14HO HaxoauTcsa B npegenax 60-100 kr/4. B To e Bpemsi cornacHo oTteve-
CTBEHHOW MeToauke [6] pacxod ropsiyen Boabl Yepes npnbop Hopmupyetea (360 kr/d)
N xapaktepeH Ansi ogHOTPYOHbIX cuctem otonneHus. lNMpu mcnblTaHuAX npeacTaBu-
TenbHbIX 06pa3yoB nNpnboposB MowwHocTbio 0, 85-1 KBT n ocobeHHO Manbix Tunopasme-
pOB MO OTEYECTBEHHOW METOAMKE nepenag Temnepartyp TennoHocuTensa B npubope co-
craBnseT 1-2°C, 4TO NpMBOANT K N30TEPMUYHOCTN HAPY>XHOW NOBEPXHOCTU Harpesa no
BblcOoTe npubopa. lNMpn aTOM BO3AyX, NOAHMMAsICb NPW Harpeee, BCTpe4vaeT TennooT-
OaloLLY0 MOBEPXHOCTb NPaKTUYEeCKN OOHOM U TOW Xe TeMnepaTypbl, YTO AAET HECKOSIb-
KO MEeHbLUMA 3GEKT HAPYKXHOM TeNnooTaa4m no CPaBHEHUIO CO Criy4YaeM OMbIBaHUS
NMOBEPXHOCTM C BO3pacTaloLLEen No BbICOTE TeMmnepaTypon (NpumepHo oT 65 oo 75°C B
pacyéTHoM pexume). C opyron CTOPOHbI O4EBUAHO, YTO Npu BonbLLeM pacxone BoAbl U
COOTBETCTBEHHO OOnblLUEN €€ CKOpOCTM B KaHanax npubopa Bo3pacTaeT adhdekTus-
HOCTb BHYTpPEHHero TennoobmeHa. BaaMmocBasb aTuX u psga opyrmx aktopoB u on-
pegenseT pasnuyve TennoBbIX NokasaTenen OToNUTENbHbIX MPMOOPOB, UCMbITAHHBLIX MO
oTedecTBeHHOM W esponenckon (EN 442-2) metognkam. C y4€TOM W3NOXEHHOro He
noaTeepxgaetca Obbl4HO NMpuUHUMaemas B 3apybexHbIX Katanorax nponopunoHanb-
HOCTb TENMooTAauYM pagmatopoB ux anuHe. OcobeHHOCTU Tennonepeaaym pagnaTopoB
NPy «HECTaHAAPTHBIX» CXeMax OBWKEHUS TENSIOHOCUTENS PacCMOTPEHbI B YETBEPTOM
pasgene pekoMeHgauuin.

O6pawaem JONONHUTENBHO BHMMAHWE CNeunanucToB Ha TOT (PakT, YTO poccui-
CKMe HOPMbI OTHOCAT HOMUHArbHbIA TENSI0BOM NOTOK K TemrnepatypHoMy Hanopy 70°C,
XapakTepHOMY Npu OBbIYHBIX A1 OTEeYECTBEHHbIX OAHOTPYOHLIX CUCTEM OTOMSEHUNA
napameTtpax TennoHocutensa 105-70°C, 3apybexHble - K TemnepatypHomy Hanopy 50°C
(npn Temnepatypax TennoHocutens 75-65°C ), xapaktepHomy Ansa ABYXTPYOHbIX cuc-
TeM.

1.14. OO0 «TEPMOPOC» nocTtaBnsieT Ha OTEYECTBEHHbIN PbIHOK pagMaTopsbl
«ELEGANCE» 3aBogckon cbopku ¢ Konu4ectBom cekumn 5, 6, 7, 8, 9, 10, 11, 12 n 13.
Mpn HeobxoaMMOCTM BO3MOXHA MOCTaBKa pagnaTopoB C 60MNbLUMM KONIMYECTBOM CeK-
unn (8o 35 WTyK).

1.15. Pagmnatopbl KOMMMEKTYHOTCA NPOXOAHbIMM Npobkamu Ansi NpucoeanHeHns
TennonposogoB Anametpom 1/4", 3/8", 1/2", 3/4" n 1".

Kaxxgbi pagnaTtop CHabXEéH cTaHAAPTHLIM KOMMIIEKTOM:

= MPOXoAHas nNpobka (NepexoaHuK «pagumatop-Tpybar) — 2 wT. ,

= Fnyxasa npobka (3arnywka) - 1 wr.,

s npobkKa ¢ kranaHoM Ans BbifNycka Bo3ayxa (rasa) — 1 wrT.,

o KPOHLUTENH HACTEHHbIN — 2 LWT.,

= IpOKagka nnactukoas (nog Nnpobku) — 4 wr.

CtommocTb ctaHgapTHoro komnnekta - 10 gonnapos CLUA. NepexogHukn BoO 13-
GexaHne 3NeKTPOXMMMYECKON KOPPO3UM MOKPbITbl chneuuanbHbIM  LMHKO-KaAMUEBbLIM
CMnaBoOM, YTO, Hapsdy C BbICOKMM KayeCTBOM artOMUHWEBOro chsfasa, UCMNOMb3yeMoro



ONs NIUTbSA CeKLM, No3BonseT NpuMeHaTb pagmatopbl «ELEGANCE» npu pasnnyHbix
BMAAxX TENNOHOCUTENS: ropaYen Boge, nape HU3KOro AaBfeHns n aHTudpumse.

1.16. Mpwn nocraBke paguatopoB «ELEGANCE» n mnx komnnektytowmx OO0
«TEPMOPOC» npumeHsieT rmbkyto cuctemy ckuaok (agpec un tenedoHbl mpmbl yka-
3aHbI B M. 1.1).

Komnanuna « TEPMOPOC» npencraBnsieT Takke ycrnyrm no npoekTUpOBaHUIO U
MOHTaXy CUCTEM OTONSEHUS U AOCTaBKe paamaTopoB.

KBannpuumpoBaHHyO KOHCyNbTauuMio MO MpuMeHeHuto paguatopoB «ELE-
GANCE» nokynatens moxeT nonyunts B OOO «TEPMOPOC» n B OO0 «BUTA-
TEPM».

1.17. B vHTepecax nokynatens OO0 « TEPMOPOC» 3acTtpaxoBano pagMatopsbl
«ELEGANCE» B «PocHO» 0T 3aBOACKMX OeEKTOB N MMYLLIECTBEHHbIX NOTEPL CPOKOM
Ha 1 rog ¢ MOMeHTa NpoAaXu, HECMOTPSA Ha BbICOKOE Ka4yeCTBO npennaraemMomn npoayk-
uun.

000 «TEPMOPOC» npepoctaBnseT Takke 10-nNeTHIO rapaHTUO Ha Kaxabln
paguaTop npuv ycrnosuun cobnogeHna TpebosaHun npunaraemMoro nacnopra.

Pagnatopbl «kELEGANCE» ceptudmumposaHbl B HMcaHTeXHMKN.

1.18. lNpwn 3akase pagmnaTopa ykasblBaeTCsl €ro HasBaHue (NoSIHOE WM CoKpa-
WweéHHoe EL), MoHTaxHasa BbicoTa mogenu (300, 400 v 1.4.) U KONUYECTBO CEKLUN.
LiBeT, oTnMyYHbIN OT Benoro, oroBapueaeTcsi 0Co0o0.

[lpumep ycrogHo20 0603Ha4YeHUs antMUHUEBOrO CEKLMOHHOrO paguaTtopa
«ELEGANCE» ¢ moHTaxHown BbicoTon 500 mm 13 7 cekumn: EL.500/7.




Tabnuuya 1.1

OCHOBHbIe TeEXHUYECKUE XapaKTepUCTUKU antoMmmHueBbix paguatopoB «kELEGANCE»
(oTHeCEHHbIe K OA4HOW ceKuuun paguaTopa)

HOMVI/IHaJ'Ib- |_|J'IOLIJ,a,EIV,b Ha- | HOMWHanNbHbLIN ) Pasvepbl, MM
Mogens | HbW Ten- PY>XHOW no- koacpdpuumneHt | Obbvém, | Macca,

NoBOW No- | BEPXHOCTU Ha- | Tennonepegayu n Kr Boicota| MexoceBoe |[nybuna | OnuHa

TOK Oy, BT | rpeBa f,m* | K., B1/(M*°C) H paccTosiHne E P L
EL. 300 127 0,248 7,26 0,27 1,03 377 300 85 80
EL. 400 158 0,33 6,8 0,33 1,22 477 400 85 80
EL. 500 190 0,413 6,57 0,36 1,5 577 500 85 80
EL. 600 218 0,495 6,29 0,4 1,71 677 600 85 80

Mpumeyanus. 1. Obwasn gnnHa paguatopa L paBHa cymme npousseneHust anuHbl cekumm (L.=80 mm) Ha ymcno cekumn N,

ANrHbI NPOB0oK 1 Npoknagok K HUM (10X2=20 Mm) 1 4nuHbl Npoknagok mexay cekumammn (1 mm): L =L -N + 20 + 1- (N-1), mm.
2. Macca cekuunn npmBefeHa ¢ y4ETOM MacChl OKPACOYHOroO Cosi U NPUXOOALLENCSA HA CEKLUIO YCPEAHEHHOW MacChl HUNMNeNewn
N MPOKNaZoK.
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2. CXEMbI U NNIEMEHTbI CUCTEM OTOIJIEHUA

2.1. OtonuTenbHble antoMUHUEBLIE CeEKUMOHHblIe paguatopbl «ELEGANCE»
NPUMEHSITCA B ABYXTPYOHbIX Y OAHOTPYBHbLIX CUCTEMAX OTOMNSIEHUS C BEPTUKANbHbIM U
FOPU30OHTANbHbIM PAacMoNOXeHWEM TENNONPOBOAOB, O00BLEAMHSAIOWNX OTONUTESNbHbIE
nNpnbopbl, 34aHWUI Pa3fIMYHOrO Ha3HaYeHNs.

2.2. Pagnatopbl MOTyT NPUMEHSATLCS Kak B HACOCHbIX UMW 3NeBaTOPHbIX, Tak U B
rpaBUMTaALMNOHHBIX CMCTEMaX oTonneHua. Ha puc. 2.1 gaHa cxema rpaBMTauyMoOHHON CUC-
TEMbl OTONSIEHMST OAHOITAXHOrO XKroro goma ¢ pagnatopamm «ELEGANCE».

Mpn wucnonb3oBaHuM 3apybeXxHbIX KOTMNOB nocrnegHne O6blMHO OCHaLEeHbI
BCTPOEHHbLIM B KOXYX KOTMa 3aKpbiTbiM paclUMpUTenbHbIM cOCyaoM. [N noBbiLEHNS
HaOEXHOCTM U JOMTOBEYHOCTU CUCTEM OTOMSIEHUS 3aKPbIThIM pacLUMPUTENbHBLIN COCyq
pekoMeHOyeTCs CTaBUTb M NPU UCMNOMb30BAHUN OTEYECTBEHHbIX KOTMoB. O4eBMAHO,
npwn 9TOM HaZOBHOCTb B OTKPLITOM paclumputesisHoM 6advke otnagaer.

2.3. Ina noBbIWEeHNA 3KCnyaTaunoHHON HagEXHOCTU antoMUHUEBBIE pagnaTo-
pbl kELEGANCE» pekoMmeHOyeTCs MCNonb30BaTb B 3aKpPbITbIX CUCTEMAX OTOMMEHUs,
0060pyaoBaHHbIX, B YaCTHOCTU, 3aKpbITbIMU pacLUMPUTENBHBIMU COCYyaAamMM.

2.4. CornacHo CHwuI1 [8], oTonuTenbHble NPUGOPLI B XXWUIbIX NOMELLEHNAX A0SK-
Hbl, KaK NpaBuno, OcCHallaTbCs TepmMocTaTtamu, T.e. MpU COOTBETCTBYOWEM 0b6oCcHOBa-
HAN BO3MOXHO MPUMEHEHME PYYHOW perynupytowlen apmatypbl. [1oaToMy B HacTos-
Lem pasgene paccMaTpmBalOTCA CXEMbl CUCTEM OTOMSIEHUS KakK C aBTOMAaTUYECKUMMU,
Tak U C PYYHbIMM perynstopamun Tennosoro notoka. Otmetum, yto MITCH 2.01-99 [9]
Bbonee xEcCTko TpebyeT yCTaHOBKY TEPMOCTATOB Yy OTONUTENBbHbLIX MPUBOPOB.

[nsa noBbIWEHNA HaAEXHOCTU CUCTEMbI OTOMNSIEHUSA C antoMUHUEBBIMW paanaTo-
pamMu uernecoobpasHo Hapsagy C perynvpyrowen apmaTypon OOMNOMHUTENbHO yCTaHas-
nMBaTb OOUH UMK [Ba WapOoBbIX KpaHa Ha NoABoAKaX K OTONUTENbHbIM Npubopam.

2.5. PekomeHayemble CXeMbl BEpPTUKamNbHbIX CTOSIKOB CUCTEM OTOMMNEHUs npea-
CTaBIIEHbl Ha PUC.2.2, CXEMbl TOPU30HTarNbHbIX CUCTEM - Ha puc. 2.3.

2.6. Ha pnc.2.2 n 2.3 nokasaHa xapakTepHas Ans oTedeCTBEHHOMW MpakTuKu yc-
TaHOBKa KpPaHOB, BEHTUEN UMM TEPMOCTATOB TOSIbKO Ha BEPXHEW M3 ABYX NOABOAOK K
paguatopy. CornacHo gaHHbiM 000 "Butatepm" npu nosiHOM 3aKpbiTUK perynupytoLemn
apMatypbl OCTaToyHas TennooThada paguaTtopa fnpy yCroBHOM OuaMeTpe MoABOAS-
wnx TennonposogosB 15 n 20 mm coctaBnsieT 25-45 %, NOCKOMbKY MO BEPXHEW YacTu
HWKHEN NOABOAKM ropsiuMin TensoHOCUTENb nonagaeT B npmbop, a no HUMXKHEN 4YacTu
TOW e NOABOAKM 3aMETHO OXNaXKAEHHbIN BO3BpaLLAeTCHa B CTOAK UM pa3BoasLLMA Te-
nnonposog. Noatomy 000 «Butatepm» pekomMeHOyeT MOHTMPOBATb PEerynmpytoLlyto
apmaTypy Ha HWKHeW NoABOAKE K paauvaTtopy WNu ycTaHaBnuBaTb UMPKYNAUWOHHbIE
TopMmo3a. [pu aTom ocTaToyHasa Tennootaadva ymeHoluaeTcs 4o 4-8 %.

2.7. PagnaTtopbl B NOMELLEHUN YCTaHaBMMBAOTCS, Kak NpaBunio, nog OKHOM Ha
cTeHe. [lnvHa pagmatopa no BO3MOXHOCTM LOSMKHA COCTaBNATb HE MeHee 75% AnvHbI
CBETOBOro Npoéma.

lMpucoeauHeHne TennonpoBoAOB K pagnaTopam MOXeT 6biTb C OAHOW CTOPOHDI
(OAHOCTOPOHHEE) M C MPOTUBOMONOXHbLIX CTOPOH NpPUBOpPOB (pas3HOCTOPOHHee). [Mpwn
OLHOCTOPOHHEM MPUCOEANHEHNN TPYD HEe peKOMeHOyeTCs Ype3MEepHO YKPYMHATb pa-
anatopbl. [10aTOMy B cucTEMax OTOMNSIEHUS C UCKYCCTBEHHOW LMPKYyNaUuen npu yucne
cekunn B pagmnatopax «ELEGANCE» 6onee 24, a B rpaBuTaLMOHHbIX cuctemax - 60o-
nee 12, pekomeHayeTcss NPUMEHATb PA3HOCTOPOHHIOK CXeMy MNpUcoedmHeHus (puc.
24,anb).



Puc. 2.1. Cxema rpaBUTaIiOHHOM TIPOTOYHOM
CUCTEMBI OTOIUICHHSI OJTHO3TAKHOIO JOMA:
1 - koTén; 2 - pacIIMPUTCIBHBIN 0adoK;

3 - paguaropbl
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Puc. 2.2. CxeMbl BepTUKamnbHbIX CTOSIKOB CUCTEM BOASHOIO  OTOMMEHMS:
a, 6, B - ABYXTPYOHblE; T, A, € - OQHOTPYOHbIE
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Puc. 2.3. Cxembl BeTBENM TrOPU3OHTamNbHbIX CUCTEM BOASHOMO OTOMMEHUS:
a - [aByxtpybHaa ¢ Tepmoctatamu; 6 - ogHOTpyOHas  nMpoToYHas;
B, I - OOHOTPYOHasa 1 ABYXTPYOHas C YeTbIPEXXOOOBLIMU y3ramMm
HMXXHETO IMOAKIIFOUCHUA

Puc. 2.4. CxeMbl pa3HOCTOPOHHET0 IPUCOETUHEHUS TPYO K pagnatopam
IPH JIBIKEHUHU TETUIOHOCHUTEIISI CBEPXY BHHU3:
a, 0 - Ipu 4ncIne cexnuit B paauarope 6oinee 24 (B HACOCHBIX CHCTEMAX )
u 6onee 12 (B rpaBUTAIIMOHHBIX CHCTEMaX); B, T- B 00PAaTHYIO MarucTpaib
0/l paiuaToOpoOM U HaJ pagruaTopoM

2.8. PerynupoBaHue TennoBoro noToka pagvaTtopoB B CUCTEMaxX OTOMNSIEHUS
OCYLLLECTBNAETCA C MOMOLLBIO UHOMBUAOYAlNbHbIX PEryraTOpPoB (PyYHOro Unn asToMaTu-
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4YecKoro AencTBusl), ycTaHaBnMBaeMbIX Ha NogBoOAKax K npubopam mMnu BCTPOEHHbLIX B
npnbop.

[ns py4yHOro perynmpoBaHnsa MUCMOMb3YyT KpaHbl 4BOWHOW PErysiupoBKU, KpaHbl
perynupytowime npoxogHole (NOCTaBNATCA B OCHOBHOM U3 Benopyccun n YKkpauHsbl),
KpaHbl onga pyydHou perynuposkn cupm «EPLL ApmatypeH» (ABcTpus), «daHdoccy
(danungs), «OseHTpon» (Fl'epmanus), FAR (Utanusa) n gp. OTmMeTnm, 4to BbIGOp BEHTUNSA
pyyYHOro perynuposaHuss FAR He 3aBUMCUT OT HanpaBrieHuUs MOTOKa TeMnfIoHOCUTENs
Gnarogaps KOHCTPYKUMWM KrarnaHa C KoSbUeBbIM YMOTHEHMEM. OTO MO3BOMSET ycTa-
HaBnNuBaTb B OQHOTPYOHbLIX CUCTEMAX OTOMNSIEHUS PErySIMPOBOYHbIN BEHTUIMb Ha obpaT-
HOW NOABOAKE, a 3arnopHbIM Ha nogarLlen, Kak pekomeHaoBaHo B n. 2.6. B 3anopHbIx
BeHTUNAX FAR (apT. 1100, 1200, 1300 n 1400) nmeeTcs 3aWUTHBLIN KONMA4YOK, NPUKPbI-
BalOLLMI PErYNIMPOBOYHYIO BYKCY 1 HE AOMYyCKaloLWMA CryYanHOro NnepekpbITua noasoa-
KW, YTO MOXET NPOUCXOAMTb NPU UCMNOSIb30BaHUK LWapoBbiX KpaHoB. Obpaliaem ocoboe
BHMMaHWe, YTO psSAoM 3apybexHblX (uUpM OCyLLEeCTBNSETCA NOoCTaBKa LIapoBbIX Kpa-
HOB, obecneymBaloLLMX NPONOPLMOHANbHOE perynmpoBaHne pacxoaa TeNSIOHOCUTENS.

[na aBTOMaTU4ECKOro perynmpoBaHns B ABYXTPYOHbIX HACOCHbBIX CUCTEMAX OTO-
NNeHns MOXHO pekoMeHAoBaTb TepMoperynsatopbl (tTepmoctaTtshl) Tuna «EPL-TS-90-
V» (anarpamma gnsa nogbopa npencraeneHa Ha puc. 2.5), tuna RTD-N dupmbl «[dan-
docex» (cm. puc. 2.6, a), Tuna A, RF u AZ comnpmbl «OBeHTpon» (cM. puc. 2.7), Tuna FV
1630 — 1640 (npsamblie) n FV 1610 — 1620 (yrnosbie) dompmbl FAR 1 gp.

[Ons wupoko ucnonb3yemblx B Poccnn ogHOTPYBHBLIX CUCTEM OTOMNEHUS MOXHO
pekoMeHOoBaTb chneumanbHble TEpPMOCTaTbhl YMEHbLUEHHOro rMapaBinyeckoro Conpo-
TvBnenuna tuna «FEPLU-TS-E» (cm. puc. 2.8), Tuna RTD-G (cm. puc. 2.6, 6), MAX cup-
Mbl «OBEHTPOM» 1 crneumanbHbli TepMocTaT UpMbl « XanMmanepy.

HaknoHHble nuHum (1,2,3...) Ha guarpammax puc. 2.5 n 2.6 (a) nokasbiBatoT gua-
NnasoHbl NpeaBapuUTENbHOM HACTPOMKK KnanaHa perynsatopa B pexume 2K (2°C). Ha-
CTponka Ha pexum 2K o3HayaeT, YTO TepMoCcTaT YaCTUYHO NPUKPLIT U B Cnyyae npe-
BblLLEHMS 3a4aHHOW TemnepaTypbl BO34yxa B oTannmeaemMom nomewieHmm Ha 2K (2°C)
OH NepeKkpbiBaeT ABWXKEHME BOAbI B NOoABOAALLEM Tennonposoge. 310 oblenpuHaToe
B €BPOMNENCKON MpaKTUKe YCroBME HACTPOMKM TEPMOCTATOB MO3BOSIIET NoTpeduTento
He TOMbKO CHUXaTb TeMrnepaTtypy Bo3gyxa B NOMELLEHUN, HO 1 MO ero XenaHuto eé rno-
BblwaTb. B page cnyyaeB Beaétcs 6onee touHas HacTporika Ha 1K (1°C), a uHorga go-
nyckaetcsa Hactporka Ha 3K (3°C). OueBnaHoO, Npy NONMHOCTLIO OTKPLITOM KnanaHe rva-
paBnuyeckoe COnpoTUBIiEHMe TepMocTata byaeT 3ameTHO MeHblie. Hanpumep, Ha
puUc. 2.5 NMMHNA «MakcMMarnbHOro NogbEemMay LUTOKa TepMocTaTa Npu pexmnmMme HacTpon-
kv Ha 2K nokasblBaeT CyllecTBeHHO Donbluee 3HayeHne nepenaga gaBrieHus npyu ToM
Xe pacxofe BOAbl, YEM JIMHUSA, XapakTepuaylwasa "MakcumMmarnbHoe OTKpbITue" Tepmo-
crara.

Ha puc. 2.7 ana Kkaxgoro 3HayeHus pexumMma MOHTaXXHOW HacTponku (ot 1 oo 9),
pacrornoXeHHOro mMexay NeBon U npaBoW NUHWEW, neBas INMHUSA COOTBETCTBYET Ha-
ctponke Ha pexum 1K, npaBas Ha pexum 2K TepmoctatoB cepun A u RF dupmbl
«OBeHTpon». MNpaBas KpanHAa NUMHUA Ha 9TOM Xe PUCYHKE XapakTepu3yeT TepmocTaT
cepun AZ, o4eBUOHO, UMEKOLWMA HAUMEHbLLEE COMPOTUBIIEHNE, YTO Npegonpenenser
€ro Ucnosib3oBaHue Kak B ABYXTPYOHbIX, Tak U B OAHOTPYOHbIX cUCTEMAaxX OTOMSEHNUS.

Ha puc. 2.8 HaknoHHbIe NIMHUN XapakTepusyloT rmapaBnnyeckne XxapakTepucTmkm
TepmocTtatoB «EPL-TS-E» ans ogHOTpYBHbLIX CMCTEM OTOMNSMIEHMSI NMPU HAcTpPouKe Ha
pexxumbl 1K, 2K unn 3K, a Takke npu NOSIHOCTBIO OTKPLITOM KranaHe. AHanm3 aTux
AaHHbIX MOKa3blBaeT, YTO TepMOCTaThl 3TOr0 TUNa MOryT ObiTb MCNOMb30BaHbl JaxXe B
rpaBUTaAUUOHHBLIX cucTeMax otonneHus. OTMeTUM, YTO rmapaBrnyecKkne XxapakTepucTum-
kn TepmocTtatoB «[EPL-TS-E» kak npsMbIX, Tak 1 yrroBbIX Npu yCTaHOBKE Ha NOABOA-
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Kax ycrnosHbIM gnametpom 15, 20 n 25 mm npakTu4ecku coBnagaroT.

MpenctaBneHHble Ha puc. 2.6 (6) HaKMOHHbIE NUHUM XapaKTEPU3YIOT rmapaBnm-
YecKme XxapakTepuUCTUKM TepMOCTaToB AS1s OAHOTPYOHbIX cucTemM otonneHus Tuna RTD-
G dupmbl «[JaHdocc» npu ycTaHOBKE Ha NOABOAKAX C YCNOBHbIM anameTtpom 15, 20 u
25 MM B pexnme HacTponkn Ha 2K (2°C).

B ogHOTpYyBHbIX cucTemMax LenecoobpasHO NPUMEHATb TPEXXOAOBbIE Tep-
MocTaTbl, obecneuvBawlmne YyOobOHble nNOAKMYeHWe K npubopy U MOHTaX 3a-
MblKatoLero yyactka. Cpeam Hambonee MHTEpPEeCHbIX TePMOCTAToOB 3TOr0 TuNa Bblae-
nawTca Tpéxxogoson BeHTUNb Tnna «CALIS-TS» dumpmbl «TEPL» (cm. puc. 2.9), a
Takke TpéxxopoBble TepmocTaTbl dmpm «EPLI» n «OBeHTpon», y KOTOPbLIX OCK Tep-
MOCTaTMYECKNX FOfIOBOK MEpPneHAMKYNsipHbl MIOCKOCTU CcTeHbl. OTMEeTUM, YTO rmapas-
nnYeckme xapakTepuCTUKM pagnaTopHbIX Y3roB C TPEXXOAOBbLIMM TepMOCcTaTaMu onpe-
OensT nepenag AaBneHun mexay noaBoadwmm n obpaTHbIM naTpybkamun y 3ambl-
Katowero ydactka. OHM 3aBUCAT OT HACTPOMKM Ha KOIULMEHT 3aTeKaHus, pacxoaa
TENmoHOCUTENSA B CTOSIKE U OT rMApPaBANYECKUX XapakTepUCTUK paanaTopos.

[MyHKTUPHBIMY NIMHMSMK Ha pUc. 2.6 (a) NokasaHo, NPU KakMx pacxogax BOAbl 9K-
BMBaIeHTHbIN ypoBeHb Wwyma TepmoctaTtoB RTD-N He gocturaet 25 nnun 30 ab. O6bIu-
HO 9TOT YypPOBEHb LLyMa He MPEBbLILAETCS, eCrv CKOPOCTb BOAbI B NofBoaKkax He Gonee
0,6-0,8 m/c, a nepenaa gasneHust Ha TepmocTtaTe He npesblwaeT 1,5-3 M BoA. CT.

MoppobHble cBegeHns 06 9TMX TepmocTatax MOXHO MNONyyYuTb B npeac-
TaBuTenbcTBax cooteeTcTByowmx dumpm B Mockse: AO «EPLl ApmatypeHn» - Ten.
(095) 482-39-18 n B C. -lNeTepbypre (812) 394-13-46; AO «[daHdocc» - Ten. (095)792-
57-57; «OeHTpon» (095) 916-11-63; OO0 «TEPMOPOC» wnn B 000 «Butatepm»
(Homepa TeneOoHOB yKa3aHbl Ha CTP. 2 1 4 HAacTOSALWMX peKOMeHaaumnn).

2.9. 3a pybexom 1 B nocregHee BpeMsi B OTEHECTBEHHOW NpaKkTUKe HaxoauT BCé
Bonee WMpOKoe MpPUMEHEHWE CKpbITasi HaMoMbHas UKW MAVHTYCHaA pa3Boka Tenso-
NpOBOJOB U AOHHOE MX MPUCOEeANHEHNE K paauaTopam Yepes cneuymnarnbHble KOMMeKTo-
pbl: O4HOY3MOBbIE, MPUCOEANHEHHBIE C OOHON CTOPOHbI K HWXHEMY naTpybky paguaTto-
pa, 1 CO cneumnanbHbiM TPaH3UTHbIM BEPTMKANbHbIM MOABOAALLMM TEMMONpPOBOAOM,
obecneynBarLwMM Hanbonee paunoHarnbHYO CXeMy ABWXEHUS TennoHocuTens B pa-
anaTtope «CBepXxy-BHU3». Bo Bcex crnyvasix B BepXHEW NpOTMBOMOSIOXHON Npobke pa-
anatopa HeobxoaMmo npegycMaTtpuBaTb YCTaHOBKY BoO3gyxooTBoauuka. [lpu aTmx
cxemax TepmMocTaTtbl MOTyT MOHTUPOBATBLCA C PaCMoOSfIOXXEHNEM OCU TepMOCTaTUYECKOM
rONOBKM BOOMb HapyXXHOW CTeHbl, a He neprneHAnKYNApHoO en. [ns ogHOoy3NnoBbIX Npu-
coeanHeHW B OOHOTPYOHbIX rOPU3OHTasNbHbIX CUCTEMAX MOXHO pPEKOMEHAOBaTb YeThbl-
péxxonosble Tepmoperynupytowme seHTunm FV 1420 «kMONOTUBO» (cxema npucoe-
AVHEHUS nokasaHa Ha puc. 2.3, B), a B ABYXTPYOHbIX — BeHTUnn FV 1430 «BITUBO»
(pnc. 2.3, 1).

Momumo y3noB HWXxXHero nogknioyeHus ¢ tepmoperynatopamm « MONOTUBO» u
«BITUBO» OOO «Tepmopoc» npeanaraeTt YeTbIPEXXOOOBbIE Y35bl HUXXHErO MOOKIIO-
YyeHus py4dHoro perynuposanus pmpmbl FAR. Yanbel FV 1450 n FV 1550 gns ogHoTpy6-
HbIX CUCTEM OTOMNSIEHNS MMEKOT BCTPOEHHbIN Bannac n NpaMon 30H4, NoABOAALLNI Ten-
NoHOCUTENDb K UeHTpy paguatopa. Y3en FV 1500 otnnyaetcsa -o6pasHbiM 30HOOM, MO-
3BONAOLLNM BBOAUTbL TENSIOHOCUTEND B KOMMOHKY NEPBON CEKUMWU paguaTtopa B Hanpas-
neHun «cHU3y-eeepx». [pn aTOM ganbHenwee pacnpeneneHne TennoHocuTens no pa-
anaTtopy NpoOUCXoAUT 4Yepe3 BepXHUM KOSNEKTOp MO ONTUMAaribHOW CXeMe «CBepXy-
BHM3». B ogHOTpY6HbIX y3nax FV 1460, FV 1470, FV 1575 un FV 1585 gns peanusaummn
CXeMbl «CBEPXY-BHU3» TEMNNOHOCUTENb NOAAETCH Yepes creumanbHbli TPaH3UTHbIN Te-
NNonpoBo OT y3ra, NOAKIMOYEHHOIrO K HWXKHEMY KOMMEKTopy paguatopa, B BepXHUi
konnektop. OcobeHHOCTb O4HOTPYOHLIX Y3rOB py4yHOro perynuposaHusa mpmbl FAR
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3aKryaeTca B TOM, YTO NPU U3MEHEHUU MOSIOXKEHUN perynsTopoB obuiee rmgpasnu-
4YecKoe CONpPOTUBIEHME y3Nna HE N3MEHAETCS.

[ns obecneyeHns nogsoda BoAbl K NpUBOpPYy MO CXemMe «CBepXy-BHU3» NpU Ha-
NOMbHOM M MAWHTYCHOW pa3BoOAKe TennonpoBoAoB YAOOHO MCNONb3oBaTb Takke npwu-
coeguHuTensHble Habopbl «'EPL-2000» nnu aHanornyHble KOMNIEKTbl ApYrux upm,
B YyacTtHocTu, FAR.

MpumeHstoTCa Takke, 0COBEHHO B KOTTEAXKaX, CUCTEMbI OTOMSIEHUS C Jy4EeBOU
HanoMNbHON Pa3BOAKON TEMSIONPOBOAOB, TPAANLNOHHBIM BOKOBbIM MOAKMYEHNEM OTO-
NUTENbHBLIX NPUOOPOB NO CXEME «CBEPXY-BHU3» U C UCMONb30BaHNEM TEPMOCTATOB Yr-
NOBOro ucnosHeHus. BepTukaneHble CTOAKM ANA YMeHbLUeHUs 6ecnonesHbix Tennono-
Tepb pa3MeLLaloT BOOSb BHYTPEHHUX CTEH 3[aHus, HanpuMmep, Ha JIECTHUYHOW KreTKe.
OTonuTenbHble NpUbOpPbI, YCTaHaBNMBaeMble Y HApPYXXHbIX CTEH, MOAKMYalT K pac-
npegennTtenbHon rpebéHke C MOMOLLLI0 TEMSIONPOBOAOB, KOTOpbIE NPOKMaAbiBalT B
nony keapTupbl. OBbIYHO MCMOMB3YIOT 3alUULLEHHBbIE OT HAPY>KHOW KOPPO3UK CTaslbHbIe
UM MegHble TensonpoBoAbl UM U3FOTOBMEHHbIE U3 TEPMOCTOMKUX MOSIMMEPOB, Ha-
npumep, M3 nonunponuneHoBbix Tpyo «dysmotepm-LUTabu» n «Pasep» co crabu-
NN3NPYIOLLIEN antoMUHUEBOW UIN NOSIMMEPHON 060MI0YKON, MOCTaBSEMbIX POCCUNCKUM
notpebutenam 3A0 «Akatepm» (Ten. (095) 255-25-25, gakc. (095) 255-29-69 ), nnn
N3 NONNITUIEHOBBIX MeTannonosiMMepHobIX Tpyd, Hanpumep, dupmbl MTR (F'epmanus),
noctaensiembix B Poccuto OO0 «Tepmopoc». PasBogsiwmne TennonpoBoabl, Kak npa-
BUNO, TENNOU3ONNPOBAHHbIE, NPU Sly4eBOM CXxemMe MNpokragbiBaloT B WwWTpobax, B 060-
nioykax u3 ropmpoBaHHbIX NOSIMMEPHbIX TPYO 1 3anNnBaOT LLEMEHTOM BbICOKMX MapOK C
nnacTnukaTopom (C TONLLMHON CNOS LEMEHTHOIO NOKPLITUA HEe MeHee 40 MMm).
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Puc. 2.9. T'mgpasnuyeckue xapakrepuctukm tepmoctata «[EPLL» ¢ knanaHom
CALIS-TS n cooTBeTCTBYIOLWME KOIPDULMEHTLI 3aTEKAHNSA NPU Pa3fNYHbIX cTene-
HAX OTKPbITUS KranaHa
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3. TMOPABJIMYECKUU PACYET

3.1. 3HauyeHuns pacnonaraemoro AaBrieHUs Npu HENOCPEACTBEHHOM Mpucoeam-
HEHMM CUCTEMbI OTOMNSEHUS K TENSIOBOM CETK Yepe3 anesaTop crieqyet NpUHMMaThb Co-
rMacHo ykasaHuam, npuBeaéHHbiM B CHul 2.04.05-91* [8].

3.2. MNMpwn rmagpaBnnyeckoMm pacyéTte TEennonpPoBOAOB MOTEPU OABEHUSA HA Tpe-
HWE M MpeoaoNieHne MECTHbIX COMPOTUBIEHMI CnedyeT onpenenaTb Mo MeTody «xa-
PaKTEPUCTMK COMPOTUBIEHUSA»

AP =S M? (3.1)
UNN Mo MeToay «yAenbHbIX MMHEeNHbIX NOTepb AABNEHUAY

AP=RL+Z (3.2)

roe
AP - noTepun gaBneHnsa Ha TpeHUe 1 NpPeoaosieHne MeCTHbIX COnpoTUBeHnn, la;
S=A (' - xapaKkTtepucTuka COnpOTMBIIEHNS y4acTKa TENSIONPOBOAOB, paBHasi noTepe
AaBreHnst B HEM Npu pacxone tennoHocutens 1 kr/c, I'Ia/(Kr/c)2;
A - ypenbHOe CKOPOCTHOE AaBrieHve B TEMNONPOBOAax Mpu pacxode TensioHOCK-
Tensi 1 kr/c , Ma/(kr/c)? (NpUHUMAaeTCs No npUnoxeHuto 1);
(= [(/I/d)-L+2§] - npuBeaEHHbIN KO3 PUUNEHT CONPOTUBMNEHUS paccynTbIBae-

MOrO y4acTKa TensionpoBoaa;

A - KOS(PPULMEHT TpeHus;

d - BHyTpEeHHUI gnameTp TeNNonpoBoaa;

L - AnuHa paccynTbiBAEMOro ydacTtka TennonpoBsoaa, M;

2( - cymma KO3(PULUNEHTOB MECTHbIX CONPOTUBIIEHUA HA PacCYUTbIBAEMOM Yy4ya-
CTKe ceTu;

M - MaccHbIN pacxon TENSIOHOCUTENS, Kr/C;

R - ypenbHas nuHenHasa noteps gasneHnd Ha 1 m TpyObl, [a/m;

Z - MeCTHble NoTepu JaBreHna Ha yyacTke, [a .

3.3. B T1abn. 3.1 npuBeaeHbl rmapaBnnyeckne XxapakTepucTUKM pagnaTopoB
«ELEGANCE» npu pacxogax tennoHocutensa go 120 kr/4 v cebiwe. B pacyétax MOXHO
NoNb30BaTbCA YCPEAHEHHBIMU 3HAYEHUSIMU ITUX XapakTepucTuk. lMpun HeobxoammocTn
MX MOXHO MHTEPNONMpOBaTb UCXOOA M3 TOro, YTO NPWU MarbIX pacxogax BoAbl Yepes
npmbop npuHumanun M;,=60 kr/4, a npu 6onbLuMxX (CornacHo HopMaTUBHLIM TpeboBaHu-
aM) M= 360 kr/4. NepBoe 3Ha4YeHne cooTBETCTBYET YCrnoBUsAM paboTbl pagnmaTopos B
OBYXTPYOHbIX cUCTEMAX OTOMSIEHMUS U B OOHOTPYOHbIX, OCHALLEHHbBIX TepMocTaTamu m
3aMblKaloWmMMK ydacTkamn. Btopoe 3HadeHvne oTBevyaeT ycnosusiM paboTbl B OAHO-
TPYBHbIX CUCTEMAX OTOMNEHUS NPU NPOTEKAHMM BCErO TENSIOHOCUTENS Yepe3 npudop.

3.4. 3HavyeHns yaenbHbIX CKOPOCTHbIX AaBNEeHUN U NpuUBeaEHHbIX KO3ULNEH-
TOB MOpaBfMYEeCKOro TPEHUS ANS CTanbHbIX TEMNMONPOBOAOB CUCTEM OTOMNSIEHUS NPU-
HUMaKTCA MO nNpunoxeHuto 1. M'mgpasnuyeckne xapakTepucTUKM MegHbIX TensonpoBo-
00B NpuBeaeHbl B NPUMOXKEHUN 2.

AHanornyHble gaHHble Ana metannononumepHsix Tpyd nmetotca B OO0 «Buta-
TepM» M B Apyrux cdompmax, NoCTaBnslowmx nogobHble TennonpoBoabl, Hanpumep, B
OO0 «Tepmopocy.

3.5. 3HaveHnsa Koa(PPULMEHTOB MECTHOIMO COMPOTUBIIEHUS KOHCTPYKTMBHbIX
9NIEMEHTOB CUCTEM BOAAHOrO OTOMMEHUs MpuHUMAaTCA No «CnpaBOYHWUKY MPOEKTU-
poBLWMKay, 4. 1, «OTonnenue» [10].

3.6. MmapaBnuyeckne xapakTepUCTUKN OTOMUTENBLHOro nNpudopa u NoaBOAALMX
TENnnonpoBOAOB C pPerynupytowen apmaTyporn B ogHOTPYOHbIX CMCTEMax OTOMMEHNS C
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3aMblKalOLWLUMK y4acTkaMu  OmNpeaensitoT KO3IMPMULMEHT 3aTeKaHUs On,, XapakTepu-
3YHOLLMIA OO0 TENNOHOCUTENS, NPOXoAALLEro Yepes npmubop, oT o6LLero ero pacxoaa K
noaBodke K paguaTopHoMy yany. Takum obpasom, B 0OHOTPYOHbIX cucTemax oTonne-
HUst pacxop Boabl Yepe3 npubop My, Kr/c, onpeaensieTcs 3aBUCMMOCTbIO

an = anp ) MCT y (33)

rae Onp - KO3PPULMEHT 3aTekaHns BoAbl B Npubop;
Mcr - MacCHbIN pacxof TENSIOHOCUTENSA N0 CTOSIKY OOHOTPYOHON CUCTEMbI OTOMMEHUS
NPy OAHOCTOPOHHEM MOAKMIOYEHMM paamMaToOpPHOro yana, Kr/c.

3.7. B 1abn. 3.2 npuBeaeHbl yCpeaHEHHbIE 3HAYeHUs KO3(P(PULNEHTOB 3aTeka-
HUA anp ANa pagmaTopoB «k ELEGANCE» npy ogHOCTOpOHHEM GOKOBOM MpUCOeANHEHNN
TEennonpoBOAOB N PasfNUYHbIX cCodeTaHusX agnameTpoB Tpy6b CTOSKOB (dcr), CMELLEHHbIX
3amblKaloLWMX y4acTkoB (dsy) M NoaBoAokK (dn) B OAHOTPYBHbLIX CUCTEMAaX OTOMMEHNS.

3Ha4eHns an, NPY yCTaHOBKE TEPMOCTaTOB ONpeaeneHbl Mpu HAacTpovKe UX Ha
pexum 2K (2°C).

MNpn nogsogkax dy 15 MM mcnonbaytotca tepmocTtatel RTD-G 15 nnn  «"EPLL-
TS-E» mapkn 1 7723 11, npn dy 20 mm - RTD-G 20 unun «"EPL-TS-E» mapku 1 7723
02.

[aHHble ana onpeneneHna KoaduuneHTa 3aTekaHna B Criydae UCnonb3oBaHUs
TepmocTtatoB «[EPLL ApmaTtypeH» ¢ TpéxxogoBbiMu kranaHamu « CALIS-TS» mapkn 1
7761 01 ons nogBoAoOK yCrnoBHbIM AnameTpom 15 mm 1 mapkmn 1 7761 02 gnga nogBoaok
ycrnoBHbIM gnameTpom 20 MM npmuBedeHsbl Ha puc. 2.9. lNockonbKy Npy NCNoMb30BaHUMK
TepmocTtaTtoB «CALIS-TS» Heob6xoauMO NPUMEHSTb BbIHOCHbBIE AAT4YMKM TemnepaTyp,
yOoo0bHO, Kak ykasblBanocb, yctaHaBnueatb TepmocTtatbl «CALIS-TS-E-3-D» co wnuH-
aenem, nepneHanKynapHbIM NAIOCKOCTU CTEHbl, U C aBTOHOMHOW TEPMOCTaTUYECKOMN ro-
noskon. B aTom cny4ae npu coyetaHnn AuameTpoB TPy pagamatopHOro ysmna derX day
X dn, paBHOM 20x20x20 MM, aqp = 0,3.

3.8. KoabpumumneHTbl 3aTekaHns rnpyu yCTaHOBKE TepPMOCTaTOB ornpeaernieHbl npu
nx Hactponke Ha 2K. OyeBngHoO, Npyn TakoM MeToae onpeaeneHna koadduumeHTa 3a-
TekaHna noTpebHasa nnowaab NOBEPXHOCTM HarpeBa OTonMTenbHOro npubopa Gyger
Bornblue, YeM Npu pacyétTe UCXOAs U3 rMapaBINYECKNX XapakKTePUCTUK MOMHOCTbIO OT-
KPbITOrO KnarnaHa, XxapakTepHOro Ans criydaeB nNpMMeHeHust 06bIYHbIX KpaHOB N BEHTU-
nen.
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Tabnuuya 3.1

YcpeaHEHHbIE rnapaBnnyeckme XxapakTepucTukun
paauatopoB «kELEGANCE»

Konu- _ | XapaktepucTuka conpo-
Cxema 4eCcTBO KoadhcpmunenT mecr TUBNEHNa S,y 107,
OBWXe- - | HOro conpoTMBneHus 2
cekunmn Mal/(kr/c)*, npwn
HUA Ten- Cwy NPU YCITOBHOM
B pa- YCITOBHOM guameTpe
FNIOHOCK- AanameTpe nonBOAOK
Tens anarto- noaBoAOK
pe [d=15mm | d,=20mm | d,=15mm | d,=20 mm
npn M;,=360 kr/4 (0,1 Kkr/c)
«CBepxy- 2 1,6 2,0 2,19 0,82
BHU3» WU 1,45 1,85 1,99 0,76
«CHMU3Y- Ry
BBEPX» 6 1,4 1,8 1,92 0,74
onee
«Chngy- | Su 15 2,1 2,06 0,87
BHU3» bonee
npn  Mpp= 60 kr/4 (0,017 kr/c)
«CBepxy- 2 3 4 4,11 1,65
BHU3» U 2,7 3,7 3,7 1,52
«CHMU3Y- Ry
BBEPX» 6 2,6 3,6 3,56 1,48
onee
«Chngy- | S 2,8 4,1 3,84 1,69
BHU3» bonee
Tabnuua 3.2

YcpeaHEHHbIe 3HaYeHNA KO3 (PULIMEHTOB 3aTeKaHUS Oy,
Yy35110B OQHOTPYOHbIX CUCTEM BOOAHOIO OTOMJNEeHUsA
c pagnatopamu «ELEGANCE»

3Ha4vyeHus Ay, NPU coveTaHum
Tun perynupytowen anameTpoB Tpyd pagnaTopHoro ysna
apmarypsl der X dsy X dn (MM)
15x15x15 | 20x15x15 | 20x15x20

Tepmoctat RTD-G dupmbl 0.24 0,195 0,265
«JaHdoce»
Tepmoctat «EPL-TS-E»
dupmbl «EPLL ApmaTypeH» 0.25 0.2 0,252
TepmocTtat MAX coupmbl 0.23 0.19 0,245
«OBeHTpOnN»
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4. TENNTOBON PACYET

4.1. TennoBown pacyé€T NPOBOAMUTCHA MO CYLIECTBYIOLWNUM MeToguKaM C npuMeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBUCMMOCTEN, U3NOXEHHbIX B CneunaribHOW CrpaBOYHO-
nHopmaumnoHHon nutepatype [8] u [10], ¢ y4€TOM AaHHbIX, NPUBEAEHHLIX B HACTOS-
LWMX peKkoMeHOaumnsX.

4.2. CornacHo Ttabn. 1 npunoxenuna 12 CHul 2.04.05-91* [8] npu HaxoxgeHun
obuiero pacxoga BoAbl B CUCTEME OTOMSIEHUSA €€ pacxoq, onpeaenéHHbIn  ucxoasa u3
obLWwmMx TennonoTepb 34aHNd, yBeNUYMBaeTCs NPONOPLUNOHANbHO MONPaBOYHbIM KOIg-
duumeHTam. lNMepBbi U3 HUX 1 3@aBUCUT OT HOMEHKNATYPHOro Wwara paguatopa n npum-
HMMaeTCsa B 3aBMCUMOCTW OT MoAenun pagunaTopa no tabn. 4.1, a BTopou - 32 — OT Jonm
yBenMYeHnsa TennonoTepb Yepes 3apagnaTtopHbi  y4acTOK U NPUHUMAaETCA B 3aBUCK-
MOCTW OT TUNa HapYy>XHOro orpaxgeHus Takke no tabn. 4.1.

Tabnuua 4.1

3HauyeHusa koahcpuumeHToB 1 n B2

Mogaenb B2
pagnaTopa B Y HapyxHOM | Y Hapy>Horo
CTEHbI OCTEKNEeHUs
EL. 300 1,02
EL. 400 1,03 102 107
EL. 500 1,05
EL. 600 1,06

4.3. TennoBon NoTok paguatopa Q, BT, npy ycnoBusax, OTAWYHbLIX OT HOpMarib-
HbIX (HOPMMPOBaHHbIX), onpegensieTca no opmyne
Q =Quy- (©/70)™" ¢ «(Mp/0,1)™ b B3 -p = Quy 91792 b Bap=
= KHy'70' F-(p1-(p2-b-[33-p, (41)

roe

Quy - HOMMHanbHbLIN TEMMOBOW MOTOK pagnaTopa Npu HopMarbHbIX YCMOBUSX, paB-
HbI MPOU3BEAEHNIO HOMMWHAIIbHOMO TEMMOBOro NOTOKA, NPUXOASALLErocs Ha OAHY Cek-
Lm0 Quy (cM. Tabn. 1.1), Ha konuyecTso cekuuin B npubope N, BT.

® - dpakTuyeckuin TemnepaTypHbIi Hanop, °C, onpegensemsiit No gopmyrne

®= tu‘l‘tx_tn:tH_Atnp —tn ’ (42)

30ech

t, 1 t, - COOTBETCTBEHHO HayarnbHas U KOHeYHas Temneparypbl TennoHocutens (Ha
BXOZ€ 1 BbIXOE) B OTONUTENLHOM npubope, °C;

t, - pacyétHas Temnepartypa NoMeLleHns, MPUHMMaemMasi PaBHON PacyéTHON TeM-
nepaTtype Bo3ayxa B OTannmMBaeMom rnomeLieHmm tg, °C;

Aty - Nepenag Temneparyp TENIOHOCUTENA MEXAY BXOLOM M BbIXOAOM OTOMUTESb-
Horo npubopa, °C;
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70 - HOpPMWpPOBaHHbLIV TeMMNepaTypHbiit Hanop, °C;

C - MOMpaBOYHbIN KOIPPULMEHT, C NOMOLLLID KOTOPOro YYMUTbIBAETCA BIUSHUE
CXeMbl OBWXKEHUS TENNTOHOCUTENS Ha TEMSIOBOW NOTOK U KOIMMULMEHT Tennonepegaym
npnbopa npu HOPMUPOBAHHBLIX TEMMEpPaTypHOM Harnope, pacxode TennoHOoCUTensa u
aTMocdepHOM AaBreHun (MpuHuMaeTcs no Tabn. 4.2);

N U M - AMNMPUYECKNE MOKa3aTenm CTeneHn COOTBETCTBEHHO MPU OTHOCUTESNbHbIX
TemnepaTypHOM Harnope n pacxoge TennoHocutensa (npuHumaeTcs no 1ab. 4.2);

Mrp - dPaKTUHECKMI MACCHBIN PacXof TEMMOHOCUTENSA Yepes OTONUTENbHbLIV Npnbop,
Kr/c;

0,1 - HOPMMPOBAHHLIM MaCCHbIN pacxon TenroHoCcUTeNa Yepes OTOMUTENbHbIN
npuodop, Kr/c;

b - 6e3pasmepHbIi NONPaBOYHLIN KOIPPUUMEHT HA pacyETHOe aTtmocdepHoe
AasrneHue (npuHMmaeTcs no tabn. 4.3);

B3 — 6Ge3pa3mepHbIN NONPaBOYHbIN KOI(PPULNEHT, XapaKkTEPM3YIOLNIN 3aBUCUMOCTb
Tennonepegayn pagnaTtopa OT KONMMYeCTBa CEKUMM B HEM Mpu MobbIX cxemax aBuxe-
HUA TennoHocuTens (NPUHMMaeTcsa nNo Tadn. 4.4);

p — 6e3pasmMepHbIN  NONPaBOYHbIN KOIMPUUNEHT, C MOMOLLLIO KOTOPOro Yy4uTbiBa-
eTca cneumduka 3aBUCUMOCTM TEMNMOBOro NoToka M KoadhduumeHTa Tennonepenadn
CEKUMOHHOro pagmatopa OT 4Yucna Cekunin B HEM MpU OBWXKEHUWU TensioHOCUTENs no
CXeme «CHU3y-BBepx» (NpuHMmaeTcs no tabn. 4.5); npn ABMXEHUM TENSIOHOCUTENS NO
CXeMaM «CBEpPXY-BHM3» U KCHU3Y-BHU3» p=1;

@1 = (©/70)"" - BespaamepHblit NONPaBOYHbIN KOIDPDULIMEHT, C MOMOLLbIO KOTOPOTO
YYMTbIBAETCH M3MEHEHME TEMNSI0OBOro NOTOKa OTOMUTESNbHbLIX NPUOOPOB MpPU OTNMYUK
pacyéTHOro TemMnepaTypHOro Hamnopa OT HOpMarbHOro (NpuHMMaeTca no Tab. 4.6 —
4.8);

92 = ¢(Mpp/0,1)™ - BGe3pasmepHbIi NONPABOYHbIA KOS(PEPULMEHT, C MOMOLLbIO KO-
TOPOro YYMTbIBAETCA W3MEHEHME TEMMOBOro NoToka OoTonuTenbHOro npubopa npu oT-
NNYNN pacYETHONO MACCHOro pacxoda TensioHOCUTeNs OT HOPMaribHOro ¢ Y4éTOM Ccxe-
Mbl ABWXEHNA TennoHocuTens (NpuHMMaeTcsa no tadn. 4.9);

Kiw - KO3(dUUMEHT Tennonepenayn paguaropa npuv HopMarbHbIX YCroBUsX, On-
pegensemsiv no opmyne

Ky = 22 Br/(m2-°C) (4.3)
F-70

F — nnowagb Hapy>xHOM TennooTAalrLwen NoBEPXHOCTN pagnaTopa, paBHasa Nnpouns-

BeAeHUIo konnyecTea cekumi N Ha nnowiagb NOBEPXHOCTU HarpeBa ogHom cekummn f.
4.4. KoathbcpmumneHT Tennonepepadn paguatopa K, BT/(M2  °C), npu ycnosusix,
OTIIMYHBIX OT HOpMarsbHbIX, onpeaenaeTca no gopmyne

4.5. CornacHo pesynbTaTaM TEMmoBbIX UCMbITAHUKA pasnun4yHbix obpasuoB pa-
anatopoB «ELEGANCE» ¢ moHTaxHon BbicoTon oT 300 go 600 mm 3Ha4yeHns nokasa-
Tenen cteneHn n n m v Ko3aduUUNeHTa ¢ 3aBUCAT HE TOSNbKO OT UCCeAOBaHHbIX AMa-
Na3oHOB N3MeHeHusa ® n My, HO TaKKe OT BbICOTbI U Aaxe ANunHbI Nnpubopa. [ns ynpo-
LLIEHMS1 UHXXEHEepPHbIX pacyéToB 6e3 BHECEHNSA 3aMETHOW MOrPeLlHOCTU 3HAYeHUsa 3TUX
nokasarteneu, no BO3MOXHOCTU, ObInin yCpeaHEHbI.
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Tabnuua 4.2

YcpeaHEHHbIe 3HaYeHUs1 NoKa3aTesnien CTeNeHn N M m u
Ko3achcpuumeHTa ¢ Npu pasfnMyHbIX cxemMmax ABUXKEeHUA
TennoHocuTens B paguatopax

Cxema aBuxXeHus Mopenb N m c
TENNOHOCUTENS paguatopa
EL. 300 0,3 0 1
EL. 400 0,3 0 1
CBepxy-BHU3
EL. 500 0,33 0 1
EL. 600 0,33 0 1
EL. 300 0,33 0,08 0,93
EL. 400 0,33 0,08 0,93
CHusy-BBEpPX
EL. 500 0,35 0,1 0,92
EL. 600 0,35 0,12 0,9
EL. 300 0,3 0 0,98
EL. 400 0,3 0 0,96
CHW3y-BHU3
EL. 500 0,3 0 0,95
EL. 600 0,3 0 0,95
Tabnuuya 4.3

YcpeaHEHHbIN NONpPaBOYHbIN KO3 hMLUUNEHT b, C NOMOLLLI KOTOPOro
yuYuTbiBaeTcs BIMsiHME PAacYE€THOro atmoccepHoOro AaBrneHus Bo3gyxa
Ha TensIoBOW NMOTOK paguaropa

ATMO-
CCI)“QD- rMa 920 933 947 960 973 987 | 1000 | 1013,3 | 1040
Hoe
Aasne- MM 690 700 710 720 730 740 750 760 780
HUe pT. CT
b 0,957 [ 0,963 | 0,968 | 0,975 | 0,981 | 0,987 | 0,993 1 1,012
Tabnuua 4.4
3HauveHus koaddurumeHTa B3, yUuThIBalOWEro BrUAHUe
Yyucrna KONMOHOK B paguaTope Ha ero TensioBou NoTokK
Yucrno konoHok B | MoHTa)Has 3 4 5.6 7.10 | 11-13 14 n
pagunaTope, WT. | BbicOTa, MM bonee
8 300 n 400 1,02 1,01 | 1,005 0,99 0,98
3 500 n 600 1,03 | 1,015 0,995 [ 0,99 0,98
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Tabnuuya 4.5

3HayeHue nonpaBo4YHOro KoadhduumeHTa p npu cxeme ABUKEHUS
TenNnoHoOCUTeNs «CHU3y-BBEpPX»

Mogenb 3Ha4yeHua p npu vncne cekuun B pagmatope
paAhatopa 2 3 4 5 6 1 Gonee

EL. 300 1,015 1,01 1 1 1

EL. 400 1,02 1,015 1,01 1 1

EL. 500 n EL. 600 | 1,035 1,025 1,02 1,01 1

Tabnuua 4.6

3HauyeHus NonNpaBoOYHOro KoadphmuneHTa @, B 3aBUCUMOCTH
OT cpeagHeapudMeTMUYEeCKOro TeMnepaTypHoro Hanopa © mexay
cpeAHeln TemnepaTypon TENSIOHOCUTENSA B paguatope u
TeMnepaTypoy Bo3gyxa B oTannmsaemMoM NoMeLleHuu npu
ABWXEHUUN TENJIOHOCUTENSA MO CXeMe «CBepXy-BHU3»

o ¢4 Onga mogenv paguartopa
OC’ EL. 300, EL. 500,
EL. 400 EL. 600
44 0,547 0,539
46 0,579 0,572
48 0,612 0,605
50 0,646 0,639
52 0,679 0,673
54 0,714 0,708
56 0,748 0,743
58 0,783 0,779
60 0,818 0,815
62 0,854 0,851
64 0,89 0,888
66 0,926 0,925

@4 Ons moaenu paguvartopa

% EL. 300, EL. 500,
EL. 400 EL. 600
68 0,963 0,962
70 1,0 1,0
72 1,037 1,038
74 1,075 1,077
76 1,113 1,115
78 1,151 1,155
80 1,189 1,194
82 1,228 1,234
84 1,267 1,274
86 1,307 1,315
88 1,346 1,356
90 1,386 1,397
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Tabnuua 4.7

3HayeHusA nonpaBoyYyHoOro koadcduumeHta @4 B 3aBUCMMOCTU
OT cpeaHeapudMeTUYECKOro TeMmnepaTypHoro Hanopa © mexay

cpeaHen TeMnepaTtypon TensIOHOCUTENA B paguartope m

TemnepaTtypow Bo3ayxa B oTansimBaeMoM nomMeLleHUu npu

ABUXEeHUU TennoHocuTend no cxeme «CHU3y-BBepX»

@1 Ons MoAdenu paguaTtopa

OG)C, EL. 300, EL. 500,
EL. 400 EL. 600
44 0,539 0,534
46 0,572 0,567
48 0,605 0,6
50 0,639 0,635
52 0,673 0,669
54 0,708 0,704
56 0,743 0,74
58 0,779 0,776
60 0,815 0,812
62 0,851 0,849
64 0,888 0,886
66 0,925 0,924

o ©1 Oond mogenu pagmartopa
OC’ EL. 300, EL. 500,
EL. 400 EL. 600
68 0,962 0,962
70 1,0 1,0
72 1,038 1,038
74 1,077 1,078
76 1,115 1,117
78 1,155 1,157
80 1,194 1,197
82 1,234 1,238
84 1,274 1,279
86 1,315 1,32
88 1,356 1,362
90 1,397 1,404
Tabnuua 4.8

3HavyeHus nonpaBoYHOro koadcgpuumeHta @4 B 3aBUCUMOCTHU
OT cpeAHeapucpmeTMUECKOro TemnepaTtypHoro Hanopa © mexay

cpeagHen TemnepaTypou TensoOHOCUTenNsA B paguaTtope u

TeMHepaTypoﬁ Bo3Ayxa B oTanjiuBaemMomM nomMmewieHnn npu
ABNXEeHUN TennoHocuTtend no cxeme «CHWU3y-BHU3»

0, °C 44 46 48 50 52 54 56 58
OF 0,547 | 0,579 | 0,612 | 0,646 | 0,679 | 0,714 | 0,748 | 0,783

0, °C 60 62 64 66 68 70 72 74
OF 0,818 | 0,854 | 0,89 | 0,926 | 0,963 | 1,0 | 1,037 | 1,075

0, °C 76 78 80 82 84 86 88 90
OF 1,113 | 1,151 | 1,189 | 1,228 | 1,267 | 1,307 | 1,346 | 1,386
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Tabnuuya 4.9

3HayeHus nonpaBoYHOro koadcguumeHTa @, B 3aBUCUMOCTHU
oT pacxopaa TennoHocutensa M;, yepe3 paguaTtop npu
OBWXEHUN TENNIOHOCUTENA MO CXeMe «CHU3Y-BBEpPX»

Mnp @2 OANA MoAenen paanaTopoB

Kr/c Kr/4 EL.300, EL.400 EL.500 EL.600
0,015 54 0,8 0,761 0,717
0,02 72 0,818 0,783 0,742
0,025 90 0,832 0,801 0,762
0,03 108 0,845 0,816 0,779
0,035 126 0,855 0,828 0,793
0,04 144 0,864 0,839 0,806
0,05 180 0,88 0,858 0,828
0,06 216 0,893 0,874 0,846
0,07 252 0,904 0,888 0,862
0,08 288 0,913 0,9 0,876
0,09 324 0,922 0,91 0,889
0,1 360 0,93 0,92 0,9

0,125 450 0,947 0,941 0,924
0,15 540 0,961 0,958 0,945

[Mpumeyanus. 1. MNpu cxeme OBUMXEHUSA TEMMOHOCUTENSA «CBeEp-
XY-BHU3» Qo= 1.

[Mpn cxeme OBMXEHUSA «CHU3Y-BHU3» AN Moenen pagvartopa:
EL.300 ¢,=0,98, EL.400 ¢,=0,96, EL.500 1 EL.600 ¢»=0,95
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5. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYEHOMN
CUCTEMbI BOOAAHOIO OTOMNNEHUA

Ycnosus anga pac4éta

TpebyeTcs BbINOMHWUTL TEMMOBOW PaCYET ITaXECTOsIKa BepTUKarbHOW OOHO-
TpybHOM CUCTEMblI BOASIHOrO OTOMSIEHNS C aNtOMUHUEBBLIM CEKLIMOHHBLIM pagnaTopom
«ELEGANCE» moHTaxHoun Bbicoton 500 mm (mogens EL.500). Pagmuatop yctaHoBneH
NOA4 OKHOM Ha Hapy>XHOW CTeHe 6e3 HULWKM Ha NATOM 3Taxe NATUITAXKHOIO 34aHWUS,
NPUCOEANHEH K CTOSIKY CO CMELLEHHBIM 3aMblKaloLWmMM y4acTkom n Tepmoctatom RTD-G
dupmbl «daHdocey» Ha nogeoake K npubopy. Cxema ABMXKEHUS TennoHocuTensa "ceep-
Xy-BHU3".

TennonoTtepu nomelleHna coctaenstoT 1200 BT. TemnepaTypa ropsiyero tensno-
HOCMTENS Ha BXOA4e B CTOSK t, yCnoBHO npuHMmaeTcs paBHon 105°C (6e3 yuéTta Tenno-
noTepb B MarucTpanu), pacyé€THbIii nepenag Temneparyp no cTosiky At,;=35°C, Temne-
paTypa Bo3gyxa B oTannmeaemoMm nomewieHumn t;=20°C, aTtMmocdepHoe faBneHne Bo3-
ayxa 1013,3 rla, 1. e. b=1. CpegHuin pacxop soabl B ctogke Mg =138 kr/4 (0,038 kr/c).

OnameTpbl Tpyb cTOSAKa, NOABOAOK M 3aMblKaloLLLEro yyactka onpeaeneHol B pe-
3ynbTaTe npeaBapuTeENbHOro rMapaBnMyeckoro pacyéta u pasHbl 15 mm, obwas anuHa
BEpPTMKaNbHO N FOPU30OHTarnbHO pacnonaraemMblx Tpyb B nomelleHun coctasnseT 3,5 M
(Ltp.8=2,7 M, Lyp. =0,8 ™).

MocnegoBaTenbHOCTL TENIOBOrO pacyéra
Tennoson noTok npubopa B pacy€THbIX ycroBusx Qnp

dopmyne

P& onpepensietca no

anpaCLI =Q|‘|0T = QTp. n BT, (51)

rae Qnor - TENNONOTEPU MOMELLEHNS NPU PACHETHBLIX YCroBUsXx, BT;
Qqp.n - MOMeE3HbIV TENNOBOW NOTOK OT Tennonposoaos (Tpy6), BT.

[MonesHbIN TENNOBOW MOTOK TENNONPOBOAOB NpuHMMaeTcs paBHbiM 90% oT obLuen
TennooTtgaun Tpyb npu Npoknagke ux y HapyXHbix cTeH, n gocturaet 100 % npwu pac-
NOMNOXEHNN CTOAKOB Y BEPTUKaNbHbIX Neperopoaok.

B Hawem npumepe npuHumaem Qqp 1=0,9 Qqp,

roe QTp =Qwp. 8" I—Tp. stQmp.r- I—Tp. r (5.2)

Qrp. 8 M Qrp - TEMMOBbIE MOTOKM 1 M OTKPbLITO NMPONOXEHHbIX COOTBETCTBEHHO BEp-
TUKanbHbIX 1 FOPU3OHTanNbHbIX rMaakux Tpy6, onpeaensieMble No npunoxeHuto 3, B1/m;

Lip. s ¥ Lip.r - OOLIasA ANMHa COOTBETCTBEHHO BEPTUKANbHBLIX Y TOPU3OHTarbHbIX
TEnronpoBOAOB, M.

Qpn=0,9(2,7-74,1 +0,8.74,1-1,28) = 248 Br.

MonesHbI Tennosow NOToK OT TPY6 Qqpn ONpeaenéH npy TemnepaTypHOM Hano-
pe Ocprp=tu -t =105 - 20 = 85°C, rpge t, - TemnepaTypa TennoHOCUTENs Ha BXoae B
paguaTtopHbin y3en, °C.
Mo Tabn. 3.2 npuHMMaeMm 3HayeHue Ko dULUMEHTa 3aTeKaHUs Onp, PaBHbIM
0,24. Pacxoa Boabl Yepes3 npubdop paBeH
Mnp = otnp - Mer=0,24 - 0,038 = 0,0091 «ric.
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Mepenan TemnepaTyp TENNOHOCUTENS MeXOy BXOAOM B OTONMUTENbHbIN Npubop
1 BbIXOAOM U3 Hero At,, onpegensieTcsa no gopmyrne

pacu

At = 992 _ssec (5.3)
» =M, 41868-0,0091

roe C — yaenbHas TennoémMKocTb BoAbl, paBHas 4186,8 Iox/(kr-°C);

Q;Z;lw = QFIOT = QTp,n = 1200 — 248 = 952 BT.

TemnepaTtypHbIn Hanop © onpegendaeTcsa no opmyne (4.2).

At
©O=1,-—"~1,=105-125-20=725C.

Onpepensem npegBaputenbHo, 6e3 y4yéTta HeM3BEeCTHOro HaM Moka 3Ha4vyeHust

koadppmumeHta Bs, Tpebyembin TENNOBOM NOTOK Npubopa NpyM HOPManbHbIX YCIOBUSX
0,2""** 1o chopmyne
QHy.nped — ’f;wq — 952

» @ @, b 1,048-1-1
roe @ N @z - 6espasmepHble Ko prLUNEHTLI, NPUHUMaeMble No Tabn. 4.6 n 4.9.

Ncxoasa M3 nonyyeHHOro 3HadeHus Q;;"Pe" , onpegensieM KOnmMyecTBO CEKUUA B
npmnbope N no hopmyne

=908Bm |, (5.4)

.nped
Qlly npe 908
Y =—— =4 8wm. (5.5)
g, 190
B panbHenwem, npuHumas no tabn. 4.4 B;, onpegensemMm npegsaputensHO nNpu-
HYMaeMoe K yCTaHOBKe KOnu4ecTBo konoHok N4 .. no dpopmyne

N =N:B;=4,8:1=48wr. (5.6)

yem.

N =

C yyétom pekomeHgauun [8] pacxoxgeHue Mexay TennoBbiIMW MOTOKamMu OT
Tpebyemon n yctaHaBnMBaeMon nnowagen noBEPXHOCTU HarpeBa paguatopa gonyc-
KaeTcs B npefenax : B CTOPOHY yMeHbLleHus — A0 5%, Ho He Bonee, Yyem Ha 50 BT (npwm
HOpMarsibHbIX YCINOBUSIX), B CTOPOHY YBenuyeHnsa — 0o bnwxkanwero tTunopasmepa. llo-
aToMy npuHnMaem Nycr = 5 cekuun. [1ocKonbKy npu 3TOM 4Yucne Cekunn B3 He MeHseT-
Csl, OONONHUTENbHbIE KOPPEKTUBbLI HE BHOCATCA. OKOHYaTENbHO NPUHUMAaEM K YCTaHOB-
ke paguatop «ELEGANCE», coctoawum ns 5 cekuun: EL. 500/5.
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6. YKA3AHUA MO MOHTAXY PAOUATOPOB «ELEGANCE»
M OCHOBHbIE TPEBOBAHUA K UX SKCIJTYATALIUA

6.1. MoHTax antMWHUEBLIX NUTbIX CEKUMOHHbIX paguatopoB «ELEGANCE»
nponsBoguTcs cornacHo TpebosaHnam CHull 3.05.01-85 "BHyTpeHHMe caHuTapHO-
TexHn4yeckue cuctembl” [11], HacToAWMX pekoMeHgauun, a Takke pekomeHgaumn [12] n
[13].

6.2. PagmaTopbl NOCTaBMATCA OKpaLleHHbIMU, YNaKOBaHHbIMU B KAPTOHHYHO KO-
pO6KYy 1 0GEPHYTLIMIN NOBEPX HEE MONNITUIEHOBOW NITEHKOMN.

6.3. MoHTax paguaTopoB NPOU3BOAUTCSA B MHAMBUAOYANbHOW ynakoBKe, KOTopas
CHMMaeTCHa nocrie OKOHYaHUA OTAenoYHbIX paboT. He gonyckaetca GpocaTb pagmarto-
pbl N NogBepraTb UX yaapHbIM Harpy3Kkam.

6.4. MoHTax pagnaTopoB BEOETCHA TOMbKO Ha MOArOTOBIEHHbLIX (OLITYKATypeH-
HbIX U OKpaLUEHHbIX) NOBEPXHOCTAX CTEH.

6.5. Pagnatopbl cnefyeT yctaHaBnvBaTb Ha pPacCTOAHUM He MeHee 25 MM OT
NMOBEPXHOCTU CTEHDI.

6.6. MoHTax pagmaTtopoB HE06X0AMMO NPON3BOAUTL B CreAyoLLEM NOPSAKE:

- pa3MeTUTb MecTa YyCTaHOBKM KPOHLUTENHOB;

- 3aKpenuTb KPOHLUTENHbI Ha CTeHe ArbenaMmmn unu 3agenkon KpenéxHbix ae-
Tanen UeMeHTHbIM PacTBOPOM (He AOMyCKaeTCsa NPUCTPesika K CTEHEe KPOHLITENHOB, Ha
KOTOPbIX KPeNATCs OTONMTENbHbIE NPMBOPbLI N TENNIONPOBOALI CUCTEM OTOMNSEHNUS);

- HE CHMMas ynakoBKku, ocBOBOOUTL OT HEE pagmaTopbl B MecTax UX HaBECKU Ha
KPOHLUTEWNHDI;

- YCTaHOBUTb pagmaTop Ha KpoHwTenHax (2 ceepxy M 1 cHM3y) Tak, 4TObbI
HWXHME rpaHn KONNIEKTOPOB paamnaTtopa Nernm Ha KPHKN KPOHLUTENHOB;

- CoOeAHNTbL pagmnaTop C NoABOASALLMMU TENSONPOBOAAMU CUCTEMbI OTOMNSEHNUS,
obopyaOBaHHbIMW Ha HWXHEW WM BEPXHEW NOABOAKE KPaHOM, BEHTUNIEM WK
TepmMocTaTom;

- obsA3aTenbHO YCTaHOBUTH BO34YXOOTBOAYMK B BEPXHIOK MPOOBKYy C NpOTMBO-
NONOXXHOW OT NOABOLOK CTOPOHBI;

- NOCre OKOHYaHUS OTAENOYHbIX PaboT CHATb YNAKOBKY.

6.7. MNpn moHTaxe crneayeT nsberatb HEMNPaBUIBHOM YCTAHOBKM paguaTopa:

- CMULLKOM HU3KOrO €ro pasmelleHusi, T.K. Npyu 3a30pe Mexagy NorioM U HU3OM
paguatopa, MeHbwem 80 MM, yMmeHblaeTcs 3aPgeKTMBHOCTL TennoobmeHa w
3aTpygHsaeTcs ybopka nog paguatopow;

- YCTAHOBKM paguaTtopa BMAOTHYK K CTEHE UM C 3a30pOM, MEHbLINM 25 MM,
yxyawatoLlien tennootaady npmbdopa u Bbi3biBalOLLEN MbINEBbIE Crieabl Hag Npudopowm;

- CNULIKOM BbICOKOW YCTaHOBKW, T. K. NpW 3a30pe Mexgy MofioM U HU30M
paguatopa, 6onbwem 150 MM, yBenuuMBaeTCA rpaguveHT TemnepaTyp Bo3gyxa no
BbICOTE NOMELLEHNSA, OCOBEHHO B HUXKHEWN €ro 4acTu;

- CNULLKOM Marioro 3asopa Mexay BEepxoMm paguaTtopa M HM3OM MOAOKOHHMKA
(MmeHee 75 % rnybuHbl pagmaTtopa B YCTaHOBKE), T. K. MpU 3TOM YMeEHbLUaeTcH
TENSI0BOM NOTOK paguartopa;

- HEeBEpPTUKANbHOIO MOSIOKEHNA CEeKUMW, T. K. 9TO yXyAllaeT TennoTeEXHUKY W
BHELUHUN B paguartopa,;

- YCTaHOBKM Mepen pagvaTtopoM [OeKOPaTMBHLIX 9KPaHOB WUIM 3aKpbITUS ero
lTopamu, T. K. 9TO TakkKe NPUBOAUT K YXYALIEHUIO TENNOoOTAAuM U MUrMEHUYECKUX
XapakTepucTuk npmbopa n nckaxkaet paboTy TepMocTaTa C aBTOHOMHbIM A4aT4YMKOM.
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6.8. LlenecoobpasHo wucnonb3oBaTb paguaTopbl 3aBogckon cbopku. [lpu
neperpynnupoBKe, BLINOMHAEMbIA CO BCEMW MepaMn MNPeaoCTOPOXHOCTM CpbiBa
pe3bbbl rOMOBOK aNlOMUHUEBLIX CEKUMWA CTanbHbIMW  HUMNMNENaMuM W npobkamu,
Heobxoauma OononHUTENbHAA NPOBEPKA paguatopa Ha repMeTUYHOCTb.

6.9. Kateropmnyeckn sanpeliaetca OOMNOSHUTENbHAs OKpacka paguatopa «Me-
TanIMyeckMMmny» Kpackamu (Hanpumep, «CepebpsiHKON») U BO34YXOBbINYCKHOrO OTBEp-
CTNA BO34yX00TBOAYMKA.

6.10. B npouecce akcnnyatauum cnegyeTt nNpousBOAUTb OYUCTKY paguaTtopa B
Ha4ane oTonNUTENbHOro ce3oHa 1 1-2 pasa B Te4eHue OTONUTENbHOro nepnoaa.

6.11. Npn ouncTKe pagmMaTopoB HEMb3s UCNONb30BaTb abpa3nBHbIE MaTepuarnsi.

6.12. WcknioyaeTcs HaBeluMBaHWe Ha antoMUHUEBBIE paguaTopbl MOPUCTLIX YB-
NaxXHUTENen, HanpumMmep, N3 06OXKEHHON MNHbI.

6.13. lNpn ncnonb3oBaHMN B Ka4ecTBe TEMMOHOCUTENA ropsven Bogbl €€ napa-
METPbl OOMKHbI YOOBNETBOPATbL TpeboBaHnAM, npuBeaEHHbIM B «[lpaBunax TexHuye-
CKOM 3KcrnnyaTaumm 3nekTpuyYeckux ctaHumm n ceten Poccunckon depepaumn» P[L
34.20.501-95 [5].

6.14. CogepxaHue kucrnopoga B BOAE CUCTEM OTOMMEHUS HE OOMKHO MNpPEeBbl-
waTtb 20 |v||<r/,c|,|v|3 [14], a 3HayeHune pH ana antoMUHUEBLIX pagMaTopoB LOSMKHO ObiTb B
npegenax 6,5-9 (ontumanbHo B npegenax 7-8). C uenblo BbINOMHEHNA TpeboBaHus O
cogepxxaHun kucnopoga u 3HadeHnn pH antomuHuesble pagnaTtopbl « ELEGANCE» pe-
KOMeHAyeTCs NMPUMEHSATb B 3aKpbITbIX CUCTEMAaX OTOMSIEHUS C 3aKPbITbIMK pacLunpu-
TENbHbIMW COCyAaMN N FEPMETUYHBbIMU LUMPKYNALMOHHBIMW Hacocamu, a Takke C YCT-
poncTBamMun Ond NognNUTKU AeaspupoBaHHOM BOAOW M3 BOAOMPOBOAA UMW HEMNocpeacT-
BEHHO M3 TENSOBOWN CETM.

He ponyckaetcs NpomMbiBKa CUCTEMbI OTOMNSIEHUS C antOMUHUEBBIMW paguaTtopa-
MM LWENOYHBbIMW PacTBOPaMM.

6.15. CopepxaHue B Boge coeauHeHwit xenesa (oo 0,5 mr/am*) n apyrux npu-
MeCeW - cornacHo [5].

6.16. [Ina ymMmeHbLUEHMs1 ONacHOCTWN NOALNaMOBOW KOPpO3uu LienecoobpasHa yc-
TaHOBKa OOMOMHUTENbHbBIX FPA3EBMKOB, @ B Cllydae NpUMEHEHUS TEPMOCTATOB €ELUE 1
pUnNbLTPOB, B TOM 4YUCIE U MOCTOSIKOBbIX. B 0bLWemM crnyvyae KONMYeCcTBO B3BELUEHHbIX
BELLECTB He [JOJKHO NpeBbiaTth 7 Mr/am>.

6.17. V3bbITOuHOE AaBneHve TEennoHOCUTENS, paBHOE CyMME MakCMMalsbHO
BO3MOXHOIO Hamnopa Hacoca wnu gaBfeHus B MarucrTpansix TennoBon cetn (npu ane-
BaTOPHbIX BBOAAX) WU rMOpPOCTAaTUYECKOro AaBfeHusl, HEe AOIMKHO B paboyem pexume
CUCTEMbl OTOMMEHUs nNpeBbiWwaTh B Ntobom paguatope 1,6 Mla. MuHumanbHoe aaene-
HWe Npy ONPEeCcCOBKE CUCTEMbI OTONNEHUS OOMKHO 6bITh B 1,25 pasa 6onble paboyero
(n. 4.12.31 P[ 34.20.501-95).

3ametnm, yto CHull 3.05.01-85 ponyckaeT nonyTopHOe NpeBbilieHne paboye-
ro gasneHus npu onpeccoBke. OQHAKO MpakTMKa M aHanmM3 YCrnoBW 3KChnyaTaumm
OTONUTENbHBLIX NPUOOPOB B OTEYECTBEHHBLIX CUCTEMAX OToNNeHud, nposeaéHHbin OO0
«Butatepm», nokasbiBalT, YTO 3TO MpEBbILEHME LenecoobpasHo BbloepXMBaTb B
npegenax 25%. Npu aTom cnegyet uMeTb B BUAY, YTO AaBNeHUE Mpu ONpecCcoBKe He
OOIDKHO npeBbIlWaTh MakcMmaribHO AOMYyCTUMOro A4Sl camMoro «crnaboro» anemeHTa
cuctembl. Hanpumep, npu ucrnonb3oBaHUM TEPMOCTATOB, pPacCYMTaHHbIX Ha MaKCu-
ManbHoe paboyee gasnerHne 1 MlMa, gonycTtnmoe faBneHne OnpeccoBKU CUCTEMbI He
AomkHO npesblwatb 1,25-1,5 MlMNa He3aBUCMMO OT MakcumarnbHoro paboyero nsbbl-
TOYHOrO AaBfeHUs1, Ha KOTOPOEe paccynuTaH paguaTop.
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6.18. Kaxgbin pagnaTop HE3aBMCMMO OT CXEMbl €ro obBs3KM TennonpoBogamMmm
cnegyeT ocHawaTth ra3o-BO34yX00TBOAYUKOM, YCTAaHABIMBAEMbIM B OOHOW M3 BEPXHUX
npobok paguartopa.

6.19. lNpu obcnyxuBaHUM raso-BO34yXOOTBOOYMKOB B CUCTEMAX OTOMSIEHUS C
oTonuTenbHbIMU NpubopamMu 13 antoMUHUEBBLIX CMIABOB KaTeropuyecku 3anpeljaeTcs
ocBeLLaTb ra3ooTBOAYMK CnnYKamu, OHapsIMU C OTKPbITbIM OFTHEM M KypeHMe B Nepuos,
BbIMyCKa U3 Hero Bo3gyxa (rasa), ocobeHHO B nepsble 2-3 roga aKcnayartauum CUcTembl
OTOMMEHNS.

6.20. B cnyyae cnvwkomMm 4yacton Heob6XoAMMOCTWU Chycka BO3dyxa U3 paguaTto-
pa, YTO ABNSIETCHA NPU3HAKOM HENpaBWUibHOW paboTbl CUCTEMbI OTOMMEHUS, PEKOMEH-
ayeTcs BbI3blBaTb crneyunanucTa.

6.21. He pekomeHayeTcs gonyckaTb NOSHOMO NEPEKpbITUA NoaBoAa TENSIOHOCU-
Tensa K pagmaTtopy M3 CUCTeMbl OTOMSEHUSI, OCOBEHHO B neTHUM nepuog. Bo3moxxHO
NOSIHOE OTKNKYEHNE pagmMaTopoB TOSLKO HA NEPUOL ONPECCOBKN CUCTEMbI OTOMMEHUS.
Mpn aTom cnefyeTt 06a3aTENBHO OTKPbLITH PYYHOW BO34YXOOTBOAYMIK.

6.22. [Ina yMeHbLUEHNS ONacHOCTU KOPPO3UM B MeCTE NMPUCOEMNHEHNS CTalbHbIX
TEennonpoBoAOB K afllOMUHMEBOMY pagmnaTopy criegyeT NpUMeHsTb, COrnacHo npeano-
xeHnam OO0 «TEPMOPOC», cTanbHble OLMHKOBAHHbIE, XPOMUPOBAHHbIE UNW Kag-
MUpPOBaHHbIE MPOXOAHbIE NPOOKM, NPW YCTaHOBKE KOTOPbIX creayeT msberaTb cpesa
pe3bbbl B KONMEKTOpax pagnaTtopoB BO n3bexaHne TpyaHOYCTPaHMMOW B 3TOM Cry4vae
Teuun. [Mpn ncnonb3oBaHn MedHbIX TPYDO pekomeHayeTcss NpUMeHsTb BpoH30BbIe ne-
PEXOAHWUKN, HE OOMycKasi HEMOCPEACTBEHHOIO KOHTAKTa antOMUMHUEBBLIX pagnaTopoB C
MeaHbIMU TENNoNpoBoAaMU.

6.23. He pekomeHOyeTCs ONOPOXHATb CUCTEMY OTOMMEHUS C artOMUHUEBLIMU
npubopamun 6onee 4em Ha 15 aHen B rogy.

6.24. Bo n3bexaHne 3amep3aHus BoAbl B pagnaTopax, NpUBOASLLErO K UX pas-
pbiBY, HE gonyckaetca obayB paguaTtopa CTpysaMu Bo3gyxa C oTpuuaTenbHOW Temne-
paTypou (Hanpumep, Npu NOCTOAHHO OTKPbITOM (POPTOUKE NN BOKOBOW CTBOPKE OKHA).

6.25. B cucremax, 3anoriHgemblX aHTUPU3OM, He [O0MnycKaeTcs NpuMeHeHue
MacCInsiHOM Kpackun onga repMmeTmnsauum pe3bboBbix coeanHeHun neHoM. PekomeHayeTcs
O5Ns 9TOW uenu Ucnosib3oBaTb 3NOKCUAHbIE AManu, a Takke SManuM Ha OCHOBe pacTBO-
POB BUHUNXNOPUAOB, aKPUOBbIX CMOJT 1 aKpUNOBbLIX COMONTIMMEPOB.

AHTUGPU3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHMSIM COOTBETCTBYIOLLMX
TEXHUYECKMX YCNOBUW. 3anosiHEHME CUCTEMbl aHTU(PPU3OM AO0MNyCcKaeTcs He paHee,
yeM vepes 2-3 OHSA MOocre e€ MoHTaxa.

Bonpoc 0 BO3MOXHOCTU MPUMEHEHUSI KOHKPETHOWM MapKm aHTUdpu3a OOSMKEH
6bITb NpegBapuTENBHO CornacoBaH ¢ noctasLumMkoM pagnatopoB «ELEGANCE».
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[Ipunoxenue 1

Tabmma I11 1

JAnHaMuyecKkHe XapaKTePUCTHKH CTAIBLHBIX BOA0TIA30MPOBOIHBIX TPYO 1O

I'OCT 3262-75* HacOCHBIX CHCTEM BOISIHOTO OTOIICHHS NPH CKOPOCTH

BOALI B HUX 1 M/c

HAunameTp TPYO, MM Pacxop Bogs! YaeneHoe ;;MHB:& Xay'qa‘:::"'aﬁ
Mpn CKOPOCTH ANHAMUYECKOe PaKTEPUCTI-
1 mfc, Miw hasneHue KO3ch- | Ka CompoTMBNe-
tuy, Hhs 1 M Tpybbl
Ycnos- ruapas- . 4
HOro Hapyx- BHyT- KV Ky A10* A 10 ninye- S10°% | $107,
npoxo- Hbif peHHu | /4 Jc [Ta [ CKOTro Ia Ia
na M/ [\y - > | TREHWA | (xr/u)?| (kr/c)]
/c c (xkr/4)" | (xr/c) Adew |
1/im
10 17 12,6 425 0,118 26,50 3,43 3,6 95,4 12,35
15 21,3 15,7 690 0,192 10,60 1,37 2,7 28,62 3,7
20 26,8 21,2 1250 | 0,348 3,19 0,412 1,8 574 0,742
25 33,5 27,1 2000 | 0,555 1,23 0,159 1.4 1,72 0,223
32 42,5 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 2,18 0,082 | 0,01063 0,55 0.045 | 0,006
Ipumedanns 1) 1a=0,102 kre/m?®, 1 Ia/(kr/c)* = 0,788 10" (kre/m?)/(kr/a)’,
1 kre/m? =9,80665 ITa , 1 (xre/m?)/(xr/a)’= 1,271 10® Ia/(kr/c)’
2) Ilpu npyrux CKOpPOCTSIX BOMIBI, COOTBETCTBYIONMIMX OOBIYHO JIAMHHAPHOW W TIEPEXOTHON
30HaM, 3HA4€HHS IPUBEICHHOTO KO3(QUIMEHTa T'HAPABINYECKOTO CONPOTHBIEHHUS M YAENIb-
HBIX XapaKTEepUCTHK CJIEAyeT KOPPEKTHPOBATh COTJIACHO W3BECTHBIM 3aBUCHMOCTAM (CM , Ha-
npumep, A JI Anpturyns u ap I'mpapaBnuka u aspogunHamuka - M, Crpoiuspar, 1987) Ing yn-
POLIGHUS JTHX pacueToB (AKTHUECKHE THMIPABIMYECKHE XapaKTepUCTHKH Tpy6 S, { u Kodb-
(GUIMEHTOB MECTHOTO COIPOTHBICHUS OTBOJOB, CKOO M YTOK W3 3TUX Tpyd { TpH CKOPOCTSX
TCIUIOHOCUTECIIA, COOTBCTCTBYIOIIMX VYKa3aHHbBIM 30HAaM, B CHUCTEMaxX OTOINICHUA C I[apaMeTpaMun
95/70 m 105/70°C MOXHO € JOMYCTHMOH IJS NPAaKTHYECKUX PAcUYETOB MOTPEmIHOCTBIO (10 5%),
ONpeeTIATH BBOAS MOMPaBOYHbIN KO3 (QULHEHT Ha HEKBAPATUYHOCTD CP4, 10 GopMyTaM
S:STXQ)4, (Hll)
£=Cax pa. (IT1.2)
C=Cax ¢4, (IT'1.3)

rae St (4 u{, - XapaKTepPUCTHKH, IPUHATHIC B KAYECTBE TAOIHUHBIX P CKOPOCTSX BOJIBI B
TpyOax 1 m/c (cM , B uactHOCTH, Tabxn I1 1 1 HacTosAIIEero MPIIIOKEHH S )

3Hauenus (4 ompegenstorcs mo Tabmuue II 1 2 B 3aBUCHMOCTH OT JUaMeTpa YCIOBHOTO
npoxoja craibHOW TpyOBl dy, MM , M pacxoia Topsueii Boael M co cpemHeil TemmepaTypod OT
80 10 90°C

3) Ilpu cpemHuMx Temmeparypax TemnoHocutens oT 45 mo 55°C 3HaueHus ¢4 ompeaens-
I0TCS 110 TIPHOIIKEHHOH (hopMyIre

a5 =1,504-0,5,
TJIE (4s0) - TIOTIPABOYHBIN KO3(QMUIMEHT IpH cpeHeil Temnepatype Temtonocutens 50°C |
(4 - IOTIPAaBOYHBIN K03 DHUITMEHT TpH cpeHell TemmnepaType Terionocutens 85°C, npu-

HuMaeMbli o tab I1 1 2

(11 4)
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Mpononxenne npuioxenns 1

Taomuna I11.2

3HaueHMs TIONPABOYHOIO KOA(D(UIIMEHTA (g

Pacxon ropadyei soapt M B kr/c (BEpXHAA CTPOKA) U B KriY
(HWKHAR cTpoxa) NPU AuameTpe YCNoBHOro npoxoaa Tpyb d,, Mm

Qs | M
10 15 20 25 32 40 50
kric | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
102 kKFu | 6206 | 963,4 | 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
104 kriu | 301,0 | 467,0 | 852,56 | 1392,8 | 24444 | 3188,2 | 53276
krfc | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 | 0,9577
108 kriu [ 194,8 | 3024 | 551,5 | 8014 | 1581,8 | 2063,2 | 34477
kric | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
"o kr'y | 141,8 | 220,3 | 401,8 | 656,3 | 1151,6 | 1602,3 | 2510,3
kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 | 0,5416
R kriy | 110,2 | 171,0 | 3121 | 509,8 | 8946 | 1166,8 | 19498
kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
"2 Kr/y 89,3 1386 | 2524 | 4126 | 7240 | 9943 | 15779
kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0854 | 0,1674 | 0,2183 | 0,3649
R Kr/Yy 74,2 1152 | 210,2 | 3434 | 6026 | 7859 | 1313,6
krfc | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
Hie krfa | 63,0 97,9 1786 | 2920 | 512,3 | 668,2 | 11164
krfc | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
e Kr/Y 54,4 84,6 1541 | 252,0 | 4424 | 578,7 964,1
kr/¢ | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 | 0,2341
"2 krfa | 47,5 73,8 135,0 | 220,3 | 3866 | 5044 842.,8
kric | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
22 krfa | 42,1 65,5 119,2 | 194,8 | 3416 | 4457 7445
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[Tponomxenue npunoxerus 1

Tabmuua I11.2

Pacxoa ropsyei Boast M B Kr/c (BEpXHAA CTPOKA) U B Kriy
{(HWKHAR CTpOKa) NP AUaMETPE YCNOBHOro npoxopa Tpyb d, , MM

Py | M
10 15 20 25 32 40 50
kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 [ 0,0845 | 0,103 | 0,1843
24 wia | 374 | 583 | 1082 | 1735 | 3042 | 3971 | 635
kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
had oy 335 | 522 | 954 | 1555 | 2732 | 356,0 | 5951
kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
128 ki | 30,2 | 472 | 860 | 1404 | 2466 | 3215 | 537.1
kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
' ki | 277 | 42,8 | 781 | 1274 | 2416 | 2916 | 4874
kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
Rl oy 252 | 389 | 71,3 | 1163 | 2038 | 266,0 | 4446
kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
e kfa | 230 | 356 | 652 | 1062 | 186,8 | 2434 | 4068
krfc | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 | 0,1038
190 kv | 212 | 32,8 | 598 | 976 | 1714 | 2236 | 3734
«r/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
Rl oy 194 | 302 | 551 | 90,0 | 158,0 | 2603 | 3445
kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
' ke | 180 | 281 | 511 | 831 | 1462 | 2904 | 3186
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[Ipunoxenue 2

Homorpamma 115 onpe/iesieHust IOTEPH TaBJICHUS
B MEJHBIX TpyOax B 3aBUCUMOCTHU OT Pacxoja BOJIbI
npu e€ temneparype 40°C
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A - moTepu JaBlieHHs] HA TPEHUE B MEHBIX TpyOax JAIMHON 1 M Ipu Temrepatype

temtonocurens 40°C, MM BOJI. CT.;

B - BHyTpeHHHUE qHaMEeTPBl METHBIX TPYO, MM;

C - ckopocTh BOABI B TpyOax, mM/c;

Jl - moteps [aBieHHs Ha MECTHBIE CONPOTHBICHUS Tpu Koddduimente CcompoTus-
geruss € = 1 ¥ COOTBETCTBYIOLIEM BHYTPEHHEM JHAaMETpe  MOJBOAALICH  METHOM
TpyOBI, MM BOJI. CT.;

E - BHyTpeHHHE AuaMeTphl MEIHBIX TPYO, XapaKTepHbIE IS 3a1aIHOeBPOIEHCKO-

T'O PbIHKA, MM;

F - pacxon Boabl uepe3 TpyOy, Kr/u.

IIpu cpenneli Temnepatype Boael 80°C  Ha 3HAYeHUs TOTEPH JIABICHHSA, HaMd-
JIEHHble 10 HACTOAILEH HOMOIpaMMe, BBOJUTh TNONPaBOYHbIl MHOXuTenb 0,88; mpu
cpenneii temneparype 10°C - nonpaBouHblii MHOXKHTENS 1,25.
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[Tpunoxenue 3

TemoBoii MOTOK | M OTKPBITO MPOJIOKEHHBIX BEPTHUKAIBHBIX TTIAIKUX
METAJUIMYECKUX TPYO, OKpAIEHHBIX MACISHON KPACKOMH, qrp, , BT/M

dy o, Tennoson notok 1 M TpyGel, Bt/m, npn ©, °C , uepes 1°C

M | C g | 1 | 2| 3| 4|5 |6 |7 ] 8|09
15 192 | 199 | 20,7 | 216 | 22,3 | 231 | 239 | 248 | 256 | 26,5
20 30 241 | 250 | 26,0 | 27,0 | 2800 ) 29,1 | 301 | 31,2 | 322 | 334
25 300 | 31,2 | 3256 | 33,7 | 350 | 36,3 | 375 | 389 | 40,2 | 416
15 274 | 287 | 295 | 304 | 31,3 | 321 { 33,0 | 33,9 | 348 | 357
20 40 345 | 359 | 369 | 382 | 391 | 402 | 41,3 | 424 | 436 | 44,7
25 429 | 449 | 463 | 475 | 489 | 50,3 | 51,7 | 53,0 | 54,56 | 558
15 366 | 375 ) 385 | 394 { 398 | 413 | 422 | 43,2 | 441 | 451
20 50 458 | 469 | 481 | 493 | 504 | 51,7 | 52,8 | 54,0 | 553 | 56,5
25 573 | 58,7 | 60,2 { 615 | 63,1 | 646 | 66,0 | 676 | 69,1 | 70,5
15 4650 | 47,2 | 481 | 491 | 501 | 511 | 522 t 532 | 54,2 | 553
20 60 577 | 589 | 60,2 | 614 | 62,7 | 639 | 652 | 66,5 | 675 | 69,1
25 721 | 73,7 | 752 | 76,7 | 784 | 79,9 | 81,5 | 831 848 | 864
15 574 | 584 | 595 | 605 | 61,7 | 628 | 638 | 650 | 66,1 | 67,3
20 70 716 | 730 | 743 | 757 | 772 1 785 | 79,8 | 81,3 | 82,7 | 841
25 896 | 91,3 | 923 | 4,7 | 96,0 | 98,2 | 99,8 [ 1016 [ 103,3 | 105,1
15 684 | 695 | 70,7 { 71,9 | 730 § 741 | 754 | 766 | 783 | 78,8
20 80 856 | 866 ;| 884 [ 898 | 91,3 | 92,8 | 942 | 958 | 97,3 | 987
25 106,9 | 1088 | 110,5 } 1123 | 1142 | 1159 } 117,7 | 1196 | 121,3 | 1234
15 802 { 813 | 827 | 839 | 851 | 862 | 875 | 88,8 | 90,2 | 914
20 90 100,3 [ 1017 | 103,3 | 104,9 | 106,31 1079 | 1095 | 110,9 | 1126 | 114,3
25 1253 11272 1129,1 | 131,1 [ 132,91 1349 | 136,9 | 138,9 | 140,8 | 142,8
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[punoxenue 3

d, o Tennoeoi notok 1M TpyGei, BT/M, npu &, °C, uepes 1°C

mu | C g g 2]l 3] 4] 5 6] 7 8! g

15 923 | 935 | 949 | 96,0 | 97,0 | 98,2 | 99,3 | 100,3 j 101,3 | 1024

20 100 [116,0 | 117,4 | 119,0 | 1206 | 122,4 | 1242 | 1253 | 127,6 | 129,1 | 130,9

25 1442 [ 1451 | 1472 | 1494 | 1515 | 1636 | 1558 | 1579 | 160,0 | 162,2

[Ipumeyanus.
1. TennmoBoif MNOTOK OTKPHITO TPOJIOKEHHBIX TOPH3OHTANBHBIX TpPyO, pacmono-

KEHHbIX B HIDKHEH 4YacTH TNOMEUIeHHs, NpUHUMaeTcs B cpexHeM B 1,28 pasa Oomnblie,
9YeM BEPTUKAIbHBIX.

2. Tlome3Hblli TEIUIOBOW TIOTOK OTKPHITO TPOJOKEHHBIX TPYO YYMTHIBACTCS B TIpe-
nenax 90-100% oT 3HaveHWid, NPHUBEAEHHBIX B JaHHOM TPHIOKEHUH (B 3aBUCUMOCTH OT
MecTa MPOKIAIKU TPyO).

3. Ilpu onpeneneHuM TEIJIOBOTO IIOTOKA W30JMPOBAHHBIX TpyO TaOiuyHBIE 3Ha-
YeHHs TEIUIOBOTO II0TOKA OTKPHITO MPOJOKEHHBIX TpyOd ymHoxkatoTcs Ha KIIJ wn3omsuuu
(o6b14HO B mipenenax 0,6-0,75).

4. Tlpu »SKpaHUPOBAHHU OTKPHITOTO CTOSKA METAUIMYECKAM JKPAHOM OOIIWiA Tem-
JIOBOH MOTOK BEPTUKAIBHBIX TPYO CHIKaeTcs B cpeiHeM Ha 25%.

5. Ilpu ckpwITOii mpokiagke TpyO B Tiyxoil Oopo3me oOmuUil TEmIoBOM MOTOK
cHmxaercs Ha 50%.

6. Ilpu ckpeiToii mpoknagke TpyO B BeHTUIHpyeMol Oopo3ne oOmuil  TemnoBoi
NOTOK yMeHbl1aeTcst Ha 10%.

7. OOmui TEIIOBOM TOTOK OJWHOYHBIX TPYyO, 3aMOHOJMYCHHBIX BO BHYTPEHHHX
meperopokax m3  mokémoro 6eroHa (Ager> 1,8 BT/(M-°C), pee> 2000 kr/M’),  yBenwun-
BacTCI B CpeaHeM B 2,5 paza (nmpu oOkieiike cTeH o00osMu B 2,3 pas3a) MO0 CpPaBHEHHIO CO
CIIy4aeM OTKpPBITOM yCTaHOBKM. [Ipu 3TOM TONE3HBIM TEMIOBOM TOTOK COCTaBIAET B
cpeneM 95% ot oOmero (B Kakaoe U3 CMEKHBIX TOMEIIEHUHA TOCTYMaeT IOJIOBUHA
MOJIC3HOTO TETIOBOTO TTOTOKA).

8. OOmwuii TemIoBOil MOTOK OT OAMHOYHBIX TPYO B HAPYKHBIX OrPAXKICHUAX U3
okénoro OeroHa (Ager> 1,8 BT/(M-°C), peer> 2000 Kr/M3) YBEIMYMBAETCA B CpPEIHEM B
2 pa3a (mpu okieiike creH obosiMu B 1,8 pasa ), mpuuéM MOJE3HBIH TEIIOBOW MOTOK MU
HAJIMYUKM  TEIUIOM3OJAMA MEXKAYy TpyOoi ¥ HApyXKHOM MOBEPXHOCTHIO CTEHBI COCTaBIIS-
eT B cpeaneM 90% ot obrero.



