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Yeaxaemsbie konneau!

HayyHno-mexHuyeckass ¢pupma OOO «Bumamepm» u @Yl «HUUcan-
mexHuku» npednazatom BaweMy eHUMaHUIO pekoMeHOayuuu no NnpuMeHeHUr
CManbHbIX NaHesNbHbIX paduamopoe «VONOVA», npouszeodumbix aecmpuli-
ckoll ¢pupmoli «Vogel & Noot» ¢ yyémom nocredHux mpe6oeaHuu K HOMEHK-
nlamype u mpaemobe3onacHocmu makux npubéopoas.

PexomeHOayuu cocmaesieHbl 8 coomeemcmeuu C POCCUUCKUMU HOp-
MamueHbIMU ycriosusiMu U coldep)xam ceedeHuUss co2/1acHO mpebosaHuaM
CHull 41-01-2003 «OmonsieHue, BeHMUNAUUSA U KOHOUYUOHUPOBAaHUE).

Aemopbi! pekomeHOayuli: kKaHd. mexH. Hayk CacuH B.W., kaHO. mexH. Hayk
Bepwudckuli I'A., unxeHepsi lpokonenko T.H. u Kywuup B.L. (nod pedakyueii
KxaHO. mexH. Hayk CacuHa B. /.).

3ameyaHust U NPedsIcKEHUsI 10 COBEPUIeHCMEO08aHUIO HAaCMOAUWUX PeKo-
MeHOayuli aemopsb! npocam Hanpaensms Mo adpecy: Poccus, 111558, Mockea,
3enénbili npocnexkm, 87-1-23, dupekmopy OO0 «Bumamepm» CacuHy Bumanuio
Heanoeu4vy unu no men./cpakc. (095) 482-38-79, ¢hakc. (095) 482-38-67 u men.
(095) 918-58-95.

OcCHOBHbIe XapakTepUCTUKK CTaNbHbIX NaHeNnbHbIX paguatopoB «VONOVA»

HanmeHoBaHue nokasarvenewn EA. nsme- BenunuunHa
pEHUA
Pabouee n3bbiTouHOE gaBrneHne TennoHocuTens, MMa 0,8
He Bonee Kre/cm? 8
3aBogckoe ucnbiTaTenbHoe M3bbITOUHOE AaBneHne MMa 1.2
ANSA pagnaTopos, NOCTaBNAEMbIX B Poccuio, He MeHee kre/cm? 12
MakcumansHas TeMnepaTtypa TennoHocuTens °C 110
CopepxaHue kucnopoaa B Boge, He bonee mkr/om® 20
3HaveHns pH Bogbl: onTumansHoe : 8,3-9,0
AoNycTMMoe 80-95

MoHTaxHas BbicoTa NpUGOPOB, NPEACTaBNEHHbIX B MM 246, 346
«Pekomenpauusix» 446, 546
AnuHa npnbopa MM 400 - 3000
KoadhpuLmeHTbl MECTHOro ConpoTUBNERUN NPV NOA-
sogkax dy =15 MM 1 pacxoge TennoHocuTens Yepes - 7,5-47
paguatop 0,1 kr/c (360 kr/v)

© 000 «Butatepm»
2004
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1. OCHOBHbIE TEXHUYECKWE XAPAKTEPUCTUKN
CTANbHbIX MAHE/NIbHbIX PAONATOPOB
«VONOVA»

1.1. Mpepnaraemble cneynannucTam pekomeHgauuu rno NPUMEHEHUID CTaslbHbIX
naHenbHbIX pagnatopoB «VONOVA» ascTpuiickoli hupmbl «Vogel & Noot» paspabo-
TaHbl Hay4yHo-TexHunueckoi dupmoii OO0 «Butatepm» Ha OCHOBE MPOBEAEHHbIX B OT-
Aene oTonuTeNbHbIX NPUGOPOB 1 cucTeM oTomneHna Oryrn «HUWcaHTeXHUKM» Tenno-
rMapaBANYECKMX M MPOYHOCTHBIX UCNbITAHW XapaKTepHbIX TUNopasMepoB 3TUX paguna-
TOpOB, Hanbonee 4acTo WCNOJMb3yeMblX B OTEYECTBEHHOW MNpaKkTUke W NocTaBiseMbIX
Ha POCCUICKMNIA PbIHOK.

PekBu3nTbl NponssoanTeNns pagnaTopos:

Vogel & Noot WSrmetechik Aktiengesellschaft A-8661 Wartberg, Grazer StralSe 1. Tel.
+43(0)3858-600-0, fax +43(0)3858-600-345, http://www.wt.vogel-noot.com. e-mail:
waermetechnik.at@voael-noot.com.

OdmymanbHbIii nocTaBwuk pagmaTtopoB «Vogel & Noot» B Poccum - OOO
«'EPL, ApmaTtypeH»: Poccus, 111024, Mockea, yn. 2-a OHTy3uactos, oM 5, oduc
222, e-mail: office@herz-armaturen.com.

1.2. PekomeHgauun paspaboTaHbl MO TPAAULMOHHON ANA POCCUINCKON NPaKTUKK
cxeme [1], [2] ¢ ncnonb3oBaHMeM KaTasioroB 1 peknamHbix matepuanos upmbl «Vogel
& Noot» 1 eé gunepos. LleHa pekomeHAaumii JOroBOpHas.

1.3. lMamma cTanbHbIX NaHesIb-

HbIX paguatopoB dupmbl «Vogel &
Noot» xapakTepusyeTcs LUMPOKO/ HO-
MeHknatypoit (puc 1.1). OHa BkI4YaeT
npuéopsl cneayloLwnx mogudnkaumii:

- paguatopbl «VONOVA Kom-
pakt» TpaAWLMOHHOIO WCMNOJIHEHUA U3
npoduaMpoBaHHbIX NaHenein ¢ 6oko-

BbIMWA CTEHKaMu, BO34YXOBbIMYCKHOM
pelwéTKoil 1 6OKOBLIM pPacnosioKeHNeM
NpUCOeANHUTENbHbLIX OTBEPCTUNA;
- pagnatopbl «VONOVA Ventil»,
OCHALLEHHble BCTPOEHHbIM BEHTWUIEM
(TepmocTaTtom), TaKke usroTasnMBae- Puc. 1.1. CTasibHble NaHesbHble paauaTopb
Mble U3 NMPOtUIMPOBaHHbIX NaHene, ¢ «VONOVA»
6OKOBbIM WM AOHHbLIM  (CMELLEHHbIM
OTHOCUTE/IbHO LEeHTPa) pacnosioXXeHneM npucoeanHUTENbHbIX OTBEPCTU;

- pagnaTtopbl «VONOVA - M Ventil», oTanuarowmecs oT npegblaylwen mogmugm-
Kauuy LeHTpaibHbIM AOHHbIM PacnonoXeHNneM NPUCOefUHUTENbHbIX OTBEPCTUN;

- pagnatopbl «VONOPLAN», OCHalLEHHblE BCTPOEHHLIM BEHTUIEM, OT/IMYalo-
wmecs ot moandukaumn «VONOVA Ventil» rnagkoin hpoHTannbHON naHenblo;

- pagmatopbl «<VONOVA Hygiene» n «VONOVA Ventil—Hygiene», oTnnyatoLmne-
CA OT OCTa/lbHbIX MOAMMVKALWA OTCYTCTBUEM KOHBEKTUBHOIO OpebpeHus, BGOKOBbIX
CTEHOK 1 BO34YyXOBbIMYCKHON pEeLETKU, YTO obecneynBaeT NX BbICOKME TMIMEHNYECKUe
nokasareni ¥ BO3MOXHOCTb MUCMOMb30BaHNA B MEANLMHCKNX N AETCKUX YUYpexXaeHNsAX.

PagnaTopbl compmbl «Vogel & Noot» COOTBETCTBYHT €BPOMeCKUM TpeboBaHU-
AM K Ka4ecTBy M 3aHMMaloT O4HO M3 BeAyLmx MecT no obbémy npogax B EBporne cpe-
OV NaHenbHbIX paaMaTopos.

HacTtosiwue pekomeHgaumn paspaboTaHbl Ha 6a3e ucnbiTaHuii mMoaudukauum
«VONOVA Kompakt» 1 kacatoTcsi NpyMEHEeHNsi B OCHOBHOM MIMEHHO 3TUX paguaTtopos.
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1.4. CtanbHble naxensHble pagunatopsl «VONOVA Kompakt» npegHasHaueHb!
ONS NPUMEHEHUS B CUCTEMAX BOASHOTO OTOMNEHUS! XUNbIX, AOMUHUCTPAaTHBHBLIX W 0D-
L{ECTBEHHbIX 3aHWUM, B TOM YUCNE MHOrO3TaXHbIX U C HU3KONOTEeHUManbHbIM TENMOHO-
cuTenem [3], NpucoeanHAEMbIX K CUCTEME TENNOCHatXEHUS No HEe3aBUCUMON Cxeme, a
TakKe B aBTOHOMHbIX CUCTEMAX OTOMMEHUA KOTTEHKEN.

1.5. PagunaTopbl «VONOVA Kompakt» npegctasnsiotr cobon otonuTenbHbie
NpuBOpPbI PErMCTPOBOTO TUNA C TOPUSOHTASIbHLIMU KOMFIEKTOPaMu BBEPXY U BHUIY Kax-
LoV NaHenu, COEAUHEHHBIMN BEPTUKANBHLIMUA KaHanamu ¢ Wwarom no anuHe 40 mm.

Paguartopsl xapakTepuayloTcs WHUPOTOA HoMeHKNaTypbi: o eeicote 300, 400,
500, 600 © 900 MM, no anvHe ot 400 no 1400 mm ¢ warom 80 u 120 mm, cebiwe 1400
Ao 3000 mm ~ ¢ warom 200 mm.

Pa3znuyHas TennonnoTHocTb pagnatopos obecnednBaeTcs Takke BblNYCKOM He-
CKONBKWUX TUNOB, OTNUHAIOLUXCH KONUYECTBOM PRAOB NawHene no rnybuHe paguatopa
(o1 1 no 3) n N-06pasHoro BepTUKanbLHOrC KOHBEKTUBHOIO opebpeHus aTux nadenei
(oT 0 po 3) — puc. 1.2.

MoHTtaxHas BoicoTa Hy paguatopos «VONOVA Kompakt» (pacctosHue mexay
OCAMU NPUCOEONHNUTENBHLIX OTBEPCTHIA) Ha 54 MM MeHbLWe oblwel BbicoTel paanaTopa
H, 7. e. Hy=H-54 Mm. Hanpumep, npu BbicoTe npubopa 500 MM Hy=446 mm.

1.6. Otnuuatowmecs no mybuHe wu ucnonHewnio paauatopbi «VONOVA
Kompakt» oBosHavatoTcsi cornacHo npuHaToi 8 EBpone npaktuke.

Tun 10 — ogHopsaHbIA No rNybuHe 6e3 opebpenuns, 6e3 BO3AyXOBbINYCKHOW pe-
WeETKN 1 BokoBbIx cTeHOK (1 — ogHa naHens, 0 - oTcyTcTBUE OpeGpeHus) rnybuHoi 46
MM;

Tun 11K — ogHopsiaHbIv no rny6yHe ¢ OAHUM psfoM opebpeHusi, NpUBapeHHoro
K TbifIbHOW CTOpOHe naHenu (1 — ogHa naHene, 1 — oanH pag opebpenns) rnyburoi 61
MM;

Tun 21K-S — aByxpsiAHbLIA NO rNybuHe C OaHWUM PSAOM opebpeHns, pacnosoXeH-
HOTO Mexay NaHenAMuU 1 NPUBapPEeHHOTO K ThiNbHOW naHenu (2 — ase naHenu, 1 — oauH
pag opebpenns mexay Humu) rnybuHoi 80 mm;

Tun 22K — pByxpsinHbIn no rmyGuHe ¢ gByms psaamu opeBpexus, pacnonoxeH-
HOrO MeXAy NaHenNsMU U NPMBaAPEHHOro K KaxaoW naHemm (2 — gge naHenu, 2 — Aga
psina opeGpenus mexay Humu) ry6unoi 105 mm;

Twn 33K — TpéxpsigHbii no rnybuHe ¢ Tpemst paaaMu KOHBEKTUBHOTO opebpeHus
Mexay nanensmu (3 — Tpu nalenu, 3 — Tpu psiga opebpenus) rmy6GuHor 166 Mm.

Papvatopst Tunoe 11K, 21K-S, 22K 1 33K Bbinyckatotcs ¢ 60KOBbIMU CTEHKAMM U
BO30YXOBbIMYCKHON PELLETROM, M3rOTOBMNEHHBIMW U3 OLMHKOBAHHON CTanu.

1.7. Nanenun pagnatopos «VONOVA» cBapHble U3 ABYX LUITaMNOBaHHLIX NUCTOB,
U3roTaBnUBaeMbIX U3 BLICOKOKAYECTBEHHOW XONogHOKaTaHoh cTanu TonwmHon 1,25
MM, CBapEeHHbIX NO MEPUMETPY CNJIOWHBLIM (POSIMKOBLIM) LUBOM, a MEXay BepTukanb-
HbiMY KaHanamm — ToueyHon ceapkoin. OpebpeHne 13 cTanbLHOro nucta TonwmHon 0,5
MM NpMBapUBAaETCA K NaHeNsM C TbiMbHOW CTOPOHbLI TakkKe TOYEeYHON CBApKOWh Heno-
CPEACTBEHHO K HapyXHbIM CTeHKaM BepTUKasibHbiX KAHANOB ANA Npoxoga TenfnoHOCU-
TENs U MexXay HUMN.

Ha TbinbHOM CTOPOHE BCeX paauaTopoB NpuBapeHb! CKobbi ANA UX KpenneHus K
cTeHe (cm. paspen 6 — puc. 6.1).
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Puc. 1.2. Homenknatypa paguatopos « VONOVA Kompakt»

1.8. PagnaTopbl NocTaBnsioTCS NONHON CTPOUTESNBHON FOTOBHOCTY, ABaMAbl OK-
paweHHbiMW. CHauana nocne obeaxupusanus, TpasneHus, hocdaTtuposaHus U nac-
cuBaLMKM HaAHOCUTCH KaTadopesHoe MOKPbITUE METOAOM OKyHaHUs B BOAOPACTBOPW-
MbIfl TPYHT C nocneayowel cywkoit npu TemnepaTtype 190°C, a 3aTeM nHeBMO3nek-
TPUYECKUM METOAOM HanbINeHWA HAHOCAT CNon nopolkoson amanu RAL 9016 c no-
cnepyoulen TepmoobpaboTtkoit npn Temnepartype 210°C.

C y4éTom TuNa Kpackv pekoMeHAyeMas MaKCcMManbHaa Temnepatypa
TennoHocutens 110°C.

JlakokpacoyHoe nokpbiTe paamaTopoB «VONOVA» BbINOMHAETCA COFNACHO
TpeboBaHuAM repmanckoro ctasaapta DIN 55900, vactb 1 («Matepuanst ons HaHece-
HWA FPYHTOBOYHbIX NOKPLITUN, NPOMBILLNEHHO W3rOTOBMEHHbBIE TPYHTOBOYHBLIE MOKPbI-
T1s) n DIN 55900, vacte 2 («<Martepranbl Ans OTAENOYHbIX NOKPLITUA, NPOMBILLIIEHHO
M3rOTOBMNEHHbLIE TOTOBbIE NakW»). Takoln TUN NaKoKPaCOYHOrO MNOKPbLITUS MO3BONAET
NPUMEHATb NaHenbHblE pagnaTopbl B KYXHAX, BaHHbIX KOMHATax 1 TyaneTax.
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[JaHHblli cTaHA4apT He pacnpocTpaHseTcsl Ha NoKpbiTUe ANs  pajnaTtopoB, KOTO-
pble paboTalT npu Temnepartype TennoHocuTens Bbiwe 130°C wnavM npegHasHayeHbl
ANA NOMELLEHUIA C arpecCUBHON MW BNaXKHOW Cpesoii.

[ns nomelleHnii € NOBbILEHHOM ONACHOCTbIO KOppo3uwu (Hanpumep, ana 6ac-
celiHoB, cayH 1 T.N.) NpeanaralTcs OLMHKOBAHHbIE raslbBaHWYeCKMM CnocoboM pagua-
Topbl «VONOVA». INocnefoBaTesisHOCTb MOKPLITUA pagumaTopoB fnokasaHa Ha puc. 1.3
(Ha npumepe paguatopoB «VONOVA-Ventil»).

— 4. TopoLLKOBOE NOKpbITUE

3. I'pyHTOBKA

-- 2. lanbBaHM4yeckas OLMHKOBKa
— - 1 Pagnatop 6e3 nokpbITuA

Puc. 1.3. MNMocneposaresibHOCTb MOKPbITUS OLMHKOBaHHbIX pagvatopoB «VONOVA»

M3roToBneHve 1 noctaska 3TUX pPagnaTtopoB OCYLLECTBASETCHA TONbKO No Tpebo-
BaHMIO 3aKa3uuka Mo cneunasnbHOl LeHe B TeyeHne 4 -6 Hepernb.

1.9. MNpuHATasA Ha 3aBofe TEXHOSIOMMA MO3BOMSAET MPUMEHATL OKpalleHHble pa-
anatopbl «WVONOVA Kompakt» B cuctemax otonseHms ¢ pabounm n36bITOYHLIM
pasneHuem go 0,8 MIMa npu ycnoBuu UCNbITAHUA WX Ha 3aBOfe-U3roToBuTesne
M36bITOYHbIM fAaBrieHMeM He MeHee 1,2 MIMa. VcnbiTaHUs Ha NPOYHOCTbL NpeacTaBu-
TeNbHbIX 06pa3LoB aTUX paguaTopos, npoBefdéHHble B HT® OO0 «Butatepm», nog-
TBEPAWIN NPUBELEHHbIE Bbille pekoMeHauuu.

1.10. Kaxpplin pagnatop «VONOVA Kompakt» ocHawéH 4 npucoeanHUTENbHbI-
MU naTpy6Kamun ¢ BHYTPeHHel pe3bboin G !4 cornacHo ISO 228. O6bIMHO NMpu NocTaBke
paguatopoB fBa naTpybka C OAHOW CTOPOHbI MpuMbopa 3akpbiTbl NAACTMACCOBbLIMU
npo6kamu, a ¢ APYro HMKHWIA NaTpyboK CHAGXEH rnyxol NPO6KON, a BepXHWUiA - Npo6-
KOW ¢ 06513aTeNbHbIM A1 NaHEeNbHbIX PaAMaTOPOB BO34YXOBbIMYCKHbIM KianaHom (Tu-
na KpaHa MaeBCKOro).

1.11. Kaxablii pagnaTop 06EpHYT KapTOHOM, NO yriam 3aluiéH cneumanbHbIMy
KapTOHHbIMW HaknagkaMu 1 ynakosaH B TEPMOYCAL0UHYIO MOSIMITUNEHOBYIO MNEHKY.

1.12. 3HayeHua HOMUHa/NbHOro TensosBoro notoka QH/ paguatopos «VONOVA
Kompakt» onpegeneHbl B oTAene OTONUTENbHbLIX MPUGOPOB 1 cucTeM oTonaeHnsa Gryr
«HWNcaHTEXHUKM» - TOMOBHOTO WHCTUTYTa P® no pa3paboTke M MCMbITaHWKO OTONU-
TeNbHOr0 060pYyAOBaHUSI COM/lTACHO METOAMKE TEMNMOBbIX WCMbITaHU/ OTOMUTENbHbIX
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npu6opoB npu TennoHocutene soge [4] npu HOpManbHbIX (HOPMATUBHbLIX) YCNOBUAX:
TeMnepaTypHOM Hanope (pasHocTu cpegHeapudMeTUYecKon TemrepaTtypbl BOAb! B
npubope 1 TemnepaTypbl BO3fyxa B n3oTepMuyeckon kamepe) @=70°C, pacxoge Ten-
noHocutens 4depes paguatop Mpp=0,1 kr/c (360 Kkr/4) Npyu ero ABUXEHMM MO CXeme
«CBEpPXY-BHM3» 1 GapomeTpuyeckoM aasneHnu B=1013,3 rfa (760 mm pT1.CT.).

1.13. B tabnuuax 1.1 n 1.2 npeacraBneHbl OCHOBHbIE XapaKTEPUCTUKW paauaTo-
poB «VONOVA Kompakt» u3 HomeHknartypsl, obbIMHO Npegnaraemon Ha POCCUACKOM
pbiHKe. 3HauYeHUss HOMUHaNbLHOrO TEMNOBOro foToka pagvatopos Tunos 11K un 22K no-
nyYeHbl NpY UcnbiTaHnn npubopos BeicoTor 300, 400, 500 1 600 MM, pagmaTopoBs Tu-
nos 21K, 33K — npwu BbicoTe npubopos 300 n 500 mm. UcnblTalusa nokasaru, 4To ¢ y4é-
TOM AOMYCTUMbIX METOAMKONM TEMMOBLIX UCTIbITAHUIA [4] OTKNOHEHNA, HOMUHANbHbLIE Te-
nnosble xapakrepuctuku paguatopos « VONOVA Ventil» u «VONOVA - M Ventil» Mox-
HO NPUHATbL paBHLIMW aHanorvyHelM nokasartensm paguatopos « VONOVA Kompakt»
(norpelHocTb He ripeBbiwaeT 2%). Macca aTux paguaTopoB 3a CHET BCTPOEHHOIO Kop-
nyca TepmocTaTta U TPaH3MTHOro TEMMOMNPOBOAE OT HWKHEro y3na npucoeauHeHus no
TepMocTaTa yBenuunsaeTtcs B cpefiHem Ha 0,7 kr.

Macca pagunatopos «VONOVA Kompakt» npeacrasneHa B 1abn. 1.3 n 14, a
€MKOCTb 1 Nnolaas NOBEPXHOCTU Harpesa paguartopos — B Tabn. 1.5.

1.14. CBefeHua o cToumocTn paguaTopoB upmbl «Vogel & Noot» Ha oTeyecT-
BEHHOM pPbIHKE C YYETOM MOKOM CUCTEMBI CKUOK 33Ka34MK MOXET nonyyutk y eé no-
cTaBLlimka B Poccunn (TenedoHsl ykasaHbl B . 1.1).

1.15. Mpencrvasnentblie B Tabn. 1.1 TennoBbie NoKasaTenyu HECKOMNbKO OTAUYa-
toTcs oT 3apybexHbix [5]. Pasnuune onpepgensieTca psooM NpUYvH, U3 KOTOPbIX OTMe-
TUM ocHoBHble. CornacHo eeponeickum Hopmam EN 442-2 ncnbitaHna oTOMUTENbHLIX
npn6GopoB NPOBOASTCS B U30TEPMUYECKON Kamepe C NSATbI0 0XJ1aXaaeMbIMU orpaxze-
HusiMn Be3 yTenneHus 3apagvaTopHoro yyactka. OTedecTBeHHble e HOopMmbi [4] 3a-
rpewatoT oxnaxgaTte Non U NPOTUBOMNONOXKHYD OTOMUTENLHOMY NPUBOPY CTEHY W Tpe-
BylOT yTenneHns 3apaguaToOpHOro yyacTka, 4To 6nuxke K peanbHbIM YCNOBUAM 3KC-
nnyartauumM npubopoBs, HO CHWXKAET NYyYUCTYH0 COCTaBNSAILLYIO Tennootaayuu oT npubo-
pa K orpaxaeHusiM noMelleHus. 3apybexHble npubopbl uchbiTeiBalOTCA 06bIMHO Npu
nepenage temnepartyp TennoHocutens 75-65°C (paHee npu nepenage 90-70°C), xa-
paKkTepHoM ANns ABYXTPYOHbIX cucTem oTonneHus. MNpu aToMm pacxon TennoHocuTens
ABMSETCH BTOPUYHBLIM MapaMeTpoMm, T.e. 3aBUCUT OT TensioBo# MowHOCTU npubopa u
npK UcnbITaHUAX NpeacTasuTenbsHbX 06pasuos (okono 1-1,5 kBT) 0bbivHO HAXOANUTCS B
npeaenax 60-100 kr/u. B 1o xe Bpemsi cornacHo oTevecTBeHHo MeToauke [4] pacxof
ropsuei Bogbl vepe3 npubop Hopmupyetcs (360 kr/d). MNpy ucnbITaHUsAX Npeacrasu-
TenbHbIX 06pa3uoB npubopos MowHocTeo 0,85-1 kBT 1 ocoGeHHo manbix TUnopasme-
poB MO OTEYECTBEHHOW METOAMKE Nepenag TemnepaTyp TennoHocuTens B npubope co-
ctasnsieT 1-2°C, 4T NPUMBOANT K U3OTEPMUYHOCTI HAPYXKHOW NOBEPXHOCTU Harpesa no
BbiCOTe npubopa. Mpu 3TOM BO3AYyX, NOAHUMANACL NpWU Harpese, BCTpeyaeT TennooT-
A2toulyto NOBEPXHOCTb NPAKTUHECKU OHOW 1 TOW Xe Temnepatypbl, 4TO A3ET HECKONb-
KO MeHbLUNA I(PHEKT HapYKHOW TennooTAayu No CPaBHEHWHKD CO CryYyaeM OMbIBaHUS
NOBEPXHOCTU C BO3pacTalolen No BbLICOTe TemnepaTtypoit (NnpuMmepHo ot 65 Ao 75°C 8
pacuyéTHoM pexume). C Apyroit CTOPOHbI, O4EBUIHO, YTO NpU GonblueM pacxoae Boabl
n cooTBeTCTBEHHO BorblUei e€ ckopocTu B KaHanax npubopa BospactaeT addheKTus-
HOCTb BHYTpeHHero Tennoobmena. Bzavmocesasb 9TUX M psga Apyrux ¢)akTopos U on-
pegensieT pa3nuyue TensoBbIX NokasaTenen oToNUTENbHLIX NPUBOPOB, UCMbITAHHLIX NO
oTedecTBeHHOM U esponenckoit (EN 442-2) metogukam. OcobeHHocTu Tennonepeaayn
paguaTopoB MpU pasfuyHbIX CXemax ABUXEHWUS TENNOHOCUTENSs, NPUMEHSEMBIX B POC-
CUINCKOW NpakThKe, pacCMOTPEeHbl B UeTBEPTOM pasfaene pekomeHaauui.

O6palaem JONONHUTENBHO BHAMAaHWE CMELManMcToB Ha TOT hakT, YTO pOCCUit-
CKME HOPMbl OTHOCAT HOMUHASbHBIM TENNOBOW NOTOK K TemnepaTypHomy Hanopy 70°C,
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XapakTepHoMy npu 0BbluHBIX AN OTeYECTBEHHbIX OOHOTPYOHbLIX CUCTEM OTOMNEeHUS
napameTpax TennoHocuTens 105-70°C, 3apybexHbie - kK TemnepaTypHomy Hanopy 50°C
(npu pacuéTHbiXx TemnepaTtypax TennoHocutens 75-65°C), xapaktepHomy Aons AByX-
TpybHbIX cUucTEM.

1.16. Uccneposanus, nposeaéHHbie OO0 «Butatepm», nokasanu BO3MOXHOCTb
npumereHrnn paguatopos «VONOVA Kompakt» B cuctemax otonneHus, 3anonHeHHbIX
HWU3KO3aMep3aloLLMM TENNOHOCUTENEM, B YaCTHOCTU, aHTudpu3om «DIXIS 30».

1.17. IMpu 3akaze cTanbHbIX NaHensHbIx paguatopoe « VONOVA Kompakt» cne-
ayeT UCXOoANUTb U3 HOMEHKNaTyphbl, NpeAcTasneHHon B Tabn. 1.1 1 1.2,

IMpu KOHKPETHOM 3akase paguaTopoB HEOOXOAUMO yka3sblBaTb KpaTkoe 0603Ha-
YeHne ux moaudmkaumit, NOTOM TuM, 3aTeM rabapuTHyio BbLICOTY B MWINIUMETPaXx u
AINWHY TaKkke B MUNAMMeTpax.

Mpumep ycnoeHoro o6o3Hayenuns naHensHoro paauatopa « VONOVA Kompakt»
OByXpsigHOro o rnybuHe ¢ ABOHBIM opebpeHnem (Tun 22K), obwer BbicoTon 600 MM
v anuHon 1000 mM: « VONOVA Kompakt» 22K-600-1000.

CTaHpapTHas KOMNMEeKTauus HacTeHHblx paguatopoB  «VONOVA Kompakt»
BKNOYaeT npu gnuHe Ao 1600 MM ABe OUMHKOBAHHLIX KOHCOSM C LWYMO3AWMTHLIMK
BCTaBKaMW U 3alUUTON OT CHATUS W NepemMelleHus paguaTopa, 3 dukcatopa, no ase
WTyKku Wanb, wypynos u atobenei, a Takke PyKOBOACTBO Mo MOHTaxy. [pu anvHe pa-
avatopa 1800 Mm 1 Gonee AONONHUTENBHO NoctasnaeTes rno 1 KoHconu, gepxartento,
wanbe, wypyny u grobenio.

Mpu Heo6GXO0ANUMOCTM MOXHO 3aKa3aTb TennooTpaxaTenbHbiA 9KpaH, usroTasnu-
Baemblil U3 rNaakoro cTanbHOro NUcTa N U3 nucTa TonwmHomn 0,8 MM C BHYTPEHHUM
cnoem 13onauuMun. 3KpaH YCTaHaBNWBaETCH MeXay NPUbOpOM U HapyXHbIM OrpaxxaeHn-
€M C LEeINbl CHWXEHUs HEMpou3BOAUTENbHLIX TEennonoTepb Yepe3 3apaanaTopHbIiA
Y4acTOK.

Bonee noapobHble cBeAeHUs Mo KOMMNMEKTaLUUK CTanbHbIX NAaHeNbHbIX paauaTo-
poB «VONOVA» MOXHO NONyYuThL Y NocTaBLUMKa 3Tvx npubopos (cm. n. 1.1).

1.18. CranbHble naHenbHblie paguatopbl «VONOVA Kompakt» cepTuduumpo-
BaHbl cornacHo DIN 1ISO 9001 u B Poccuun B cucteme MOCT P.

1.19. dupma «Vogel & Noot» noctosHHO pabGoTaeT Hag COBEPLUEHCTBOBAHWUEM
CBOMX OTONMUTENbHbIX NPUGOPOB U OCTaBnseT 3a cobol NpaBo Ha BHECEHWE W3MeHe-
HWA B KOHCTPYKLIMIO U3AENMUIA U TEXHONMOMMUYECKUIA PErnamMeHT X U3roToeneHus B niotoe
Bpemsi 6e3 npeaBapUTENBLHOTO YBEAOMITEHUS], €CIIN TOMNBbKO OHU HE MEHSIHOT OCHOBHBIX
XapakTepUCTUK NPoayKUWN.

1.20. OO0 «ButaTtepM» He HECET OTBETCTBEHHOCTU 3a Kakue-nubo ownbku B
Katanorax, 6poLuopax Unu Apyrux neyaTHbIX U3LaHUsX, B KOTOPbIX 3aMMCTBOBaHb! Ma-
Tepuanbl HACTOAWMX pekoMenaaunii 6e3 cornacoBakus ¢ Ux paspaboTymkamu.



Tabnuua 1.1. HomeHknaTypa 1 HOMMHaNbLHLIA TENNOBOM NOTOK
CTanbHLIX NaHenbHbIX paguaTopoB «VONOVA» BbicoTon 300 n 400 mm

HomuHanbHbI Tennoson NoTok Q,y, BT, paanaTtopos
[nvHa pa3nvyHbIX TUNOB Npy Kx BbicoTe H
pagnaropa © H =300 MM (Hy = 246 Mm) (:MZ‘;%% m)
Tun 11K | Tun 21K-S | Tun 22K | Tun 33K | Tun 11K | Tun 22K
400 336 487 635 876 430 812
520 437 633 826 1140 559 1056
600 504 731 953 1314 645 1218
720 605 877 1143 1577 774 1462
800 672 974 1270 1752 860 1624
920 773 1121 1461 2015 989 1868
1000 840 1218 1688 2190 1075 2030
1120 941 1364 1778 2453 1204 2274
1200 1008 1462 1905 2628 1290 2436
1320 1109 1608 2096 2891 1419 2680
1400 1176 1705 2223 3066 1505 2842
1600 1344 1948 2540 3504 1720 3248
1800 1512 2192 2858 3942 1935 3654
2000 1680 2436 3176 4380 2150 4060
2200 1848 2680 3493 4818 2365 4466
2400 2016 2922 3810 5256 2580 4872
2600 - - 4129 5694 - 5278
2800 - - 4446 6132 - 5684
3000 - - 4764 6570 - 6090

MNpumeyarve. CornacHo n. 1.13 TennoBble XapaKTEPUCTUKU MoAUDUKALMUIA
cTanbHbIX NaxensHbix pagnatopoB « VONOVA Kompakt» npu ABWXEHWUU Tenno-
HOCUTENS B HWUX MO CXeMe «CBepxy-BHU3» U pagmatopoB «VONOVA Ventil» un
«VONOQOVA - M Ventil» npakTudecks coBnagatot.
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Ta6bnuua 1.2. HomeHknaTypa U HOMMHaNbHbLIN TENTIOBOW NOTOK
CTanbHbIX NaHenbHbIX paauaTopoB « VONOVA» BbicoToi 500 u 600 mm

HoMuHanbHbIA Tennosoi noTok Q,y, BT, paanaTopos
OnvHa pasnuYHbLIX TUNOB NPK ux BbicoTe H
pamﬁpa H =500 MM (Hy = 446 Mm) (;'; %3% 'm)
Tun MK | Tun 21K-S | Tun 22K | Tun 33K | Tun 11K | Tun 22K
400 518 750 978 1326 595 1125
520 673 976 1271 1724 774 1462
600 776 1126 1467 1989 893 1687
720 932 1351 1760 2387 1071 2025
800 1035 1501 1956 2652 1190 2250
920 1190 1726 2249 3050 1369 2587
1000 1294 1876 2445 3315 1488 2812
1120 1449 2101 2738 3713 1667 3149
1200 1553 2251 2934 3978 1786 3374
1320 1708 2476 3227 4376 1964 3712
1400 1812 2626 3423 4641 2083 3937
1600 2070 3002 3912 5304 2381 4499
1800 2329 3377 4401 5967 2678 5062
2000 2588 3752 4890 6630 2976 5624
2200 2847 4127 5379 7293 3274 6186
2400 3106 4502 5868 - 3571 6749
2600 3364 4878 6357 - 3869 731
2800 - 5253 6846 - - 7874
3000 - 5628 7335 - - 8436

Mpumeyanune. CornacHo n. 1.13 TennoBble XapakTepUCTUKU MoauduKauuin
cTanbHbIX NaHenbHbix paguatopos «VONOVA Kompakt» npu asmxenum Tenno-
HOCUTENA B HUX MO CXxeme «CBepxy-BHU3» u paguaTtopoB «VONOVA Ventil» n
«VONOVA - M Ventil» npakTuyecku conagatoT.
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Ta6bnuua 1.3. Macca paanatopoB «VONOVA Kompakt»
BbicoTon 300 1 400 mm

Macca paguwaTopos, kr, He 6onee, npu nx Bbicote H
Rnura H = 400 Mm
paﬁljli;njpa H =300 mm (H,= 246 mm) (Hy = 346 Mm)
Tun 11K | Tun 24K-S | Tun 22K | Tun 33K | Tun 11K | Tun 22K
400 4,47 6,88 8,17 12,24 5,85 10,85
520 5,69 8,77 10,43 15,62 7,49 13,95
600 6,42 9,92 11,82 17,69 8,51 15,92
720 7,58 11,73 14,00 20,96 10,10 18,96
800 8,36 12,95 15,46 23,14 11,17 20,99
920 9,52 14,77 17,65 26,41 12,76 24,03
1000 10,30 15,98 19,11 28,59 13,83 26,06
1120 11,47 17,80 21,29 31,86 15,43 29,10
1200 12,24 19,01 22,75 34,04 16,49 31,13
1320 13,41 20,83 24,94 37,31 18,09 34,17
1400 14,19 22,04 26,40 39,49 19,15 36,19
1600 16,13 25,07 30,04 44,94 21,81 41,26
1800 18,07 28,10 33,68 50,39 24,47 46,33
2000 20,02 31,14 37,33 55,84 27,13 51,40
2200 21,96 34,17 40,97 61,29 29,80 56,47
2400 23,90 37,20 44,62 66,74 32,46 61,54
2600 - - 48,26 72,19 - 66,61
2800 - - 51,91 77,64 - 71,68
3000 - - 55,55 83,09 - 76,75
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Tabnuua 1.4. Macca paguatopoB « VONOVA Kompakt»
BbicoToMn 500 v 600 mm

Macca paguaTopos, kr, He Gonee, npu KX Beicote H
Anuria H = 600 mm
paJ'J-IA:’IT“(:pa H =500 mm (Hy = 446 mm) (Hy = 546 Mu)

' Tun 11K | Tun 21K-S | Tun 22K | Tun 33K | Tun 11K | Tun 22K
400 7.2 11,13 13,49 20,22 8,58 16,17
520 9,26 14,32 17,42 26,10 11,06 20,94
600 10,57 16,35 19,97 29,90 12,66 24,07
720 12,60 19.47 23,85 35,71 15,12 28,81
800 13,94 21,56 26,44 39,59 16,75 31,97
920 15,97 24,69 30,33 45,40 19,21 36,71
1000 17,31 26,78 32,92 49,27 20,84 39,87
1120 19,34 29,91 36,80 55,08 23,29 44,61
1200 20,68 31,99 39,39 58,96 24,93 47,77
1320 22,70 35,12 43,28 64,77 27,38 52,51
1400 24,05 37,21 45,87 68,64 29,02 55,67
1600 27,42 42,42 52,34 78,33 33,11 63,57
1800 30,79 47,64 58,82 88,01 37,19 71,47
2000 34,16 52,85 65,29 97,70 41,28 79,37
2200 37,53 58,07 71,77 107,38 45,37 87,27
2400 40,90 63,28 78,25 - 49,46 95,17
2600 44,27 68,50 84,72 - 53,565 103,07
2800 - 73,71 91,20 - - 110,97
3000 - 78,93 97,67 - - 118,87

Tabnuua 1.5. O6EM BoAbl B paguaTopax U NNowanb UX Hapy)>XHOW NOBEPXHOCTU
TennoobMeHa, oTHecEHHbIe K 1 M AnuHbI paguatopoB «VONOVA Kompakt»,
«VONOVA Ventil» n «VONOVA - M Ventil»

O6bém Boabl V, /M, 1 nnowans HapyxHon nosepxHocT F ', m%/m, npu
Tun BbICOTE pagwaTtopa H
paaumaTopa H =300 mm H = 400 mMm H =500 mm H =600 mm
\% F' \Y F' \% F’ \% F'
11K 2,0 1,395 2,6 1,771 33 2,147 3,7 2,493
21 K-S 3,9 2,136 - - 6,1 3,322 - -
22K 39 2,999 50 3,832 6,1 4,665 7.1 5,446
33K 6,0 4,483 - - 9,4 6,975 - -
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2. CXEMbI U ANEMEHTbLI CUCTEM OTONNEHUA

2.1. CranbHble naHenbHble paguaTtopbt hrpmbl «Vogel & Noot» npeaHasHaueHbl
ONna npUMeHeHKUs B 0OQHOTPYBHBIX U ABYXTPYBHBLIX cucTemax BOASHOTO OTOMMEHUs 3na-
HUIA Pa3NUYHOTO Ha3HaYeHUs.

Papunatopbi NpYMEHAIOTCA B CUCTEMAX OTOMNNEHUSt C HACOCHBLIM (3NEBaTOPHbLIM)
nobyxaexuem. o csoum rugpasnuyeckum xapakrepucrtukam paguatopbl « VONOVA
Kompakt» Tunos 21K, 22K u 33K mMoryT Takke 1cnonb3oBaTbCsi B rpaBUTaLUOHHBIX CUC-
TeMax OTONNEHUS, a C YHETOM BbLICOKOM TENNOMNOTHOCTU 3TUX TUNOB PagUaTopoB OHU
MOFYT 6bITb PEKOMEHA0BaHbI U ANA HU3KONOTEHLManNbHbLIX cUCTEM oTonneHus [3].

2.2. InA noBbIlEHUA 3KCNyaTalMOHHON Haf&XHOCTU CcTanbHble pPaauaTopbl
«VONOVA» HeobxoaMMo UCnonb3oBaTh TOMNBKO B CUCTEMAX OTONSIEHUA C He3aBUCW-
MOV CXeMoi nofAcoeavHeHus, obopyaoBaHHbIX, B YAaCTHOCTW, 3aKpbiTbiMKU pacluMpu-
TenbHbIMU cocyfamn. KauecTBo TennoHocutensi (ropsiiedt BoAbl) AOMKHO OTBevaTh
TpebosaHuam [6].

2.3. CornacHo CHwul 41-01-2003 [7], oTonuTenbHble NpUBopbl B XUMbIX NOMe-
LEHNAX AOFPKHbI, KaK Mpasuno, OCHAWATbLCA TepMocTaTtamu, T.e. NpU COOTBETCTBYIO-
Lem o60CHOBaHUN BO3MOXHO NPUMEHEHUe PydHOW perynuvpyollen apmaTypsl. OTme-
M, 4to MIFCH 2.01-99 [8] 1 aHanornyHbie HOpMaTUBLI, BBEAEHHLIE B paae Opyrux pe-
ruoHos Poccun, 6onee xécTko TpebyloT ycTaHOBKY TEPMOCTATOB Y OTONUTESIbHBLIX NPU-
6OpPOB B XUIbIX 1 HEKOTOPbIX OGLLECTBEHHbIX NOMELLEHUSIX.

2.4. Ha puc. 2.1, 2.2 npegcraBneHbl Havbonee pacnpocTpaHEHHbLIE B OTEYECT-
BEHHOW NPaKTUKe CXeMbl CUCTEM OTOMNEHUS U NPUCOEAVHEHUS K HUM PaauaTopoB.

it mtim}

Puc. 2.1. CxeMbl cuctem BOASHOro
OTOMNSIEHNA C paguaTopamu:
a — aByxTpybHas BepTuKanbHas;
6 — ogHOTpybHan BepTuKarbHas;
B — rOpPW3OHTanLHas

Moka3saHHble Ha puc. 2.1 cxeMbl 0OBSA3KM OTONUTENbHBIX NPUGOPOB XapakTepHbI
Ans 0Te4eCTBEHHON CNPaBOYHON U y4ebHoW nuTepatypsl no otonnexuto [9], [10]. Co-
rnacHo AaHHbim OO0 «BuTatepm» nNpu NONHOM 3aKPbITUWM PErYNUPYIOWEA apMaTypbl
ocTaTouHas TennooTaaya paguatopa ¢ HOMUHaNbLHLIM TENSIOBLIM MNOTOKOM okorno 1 kBT
Npu YCNOBHOM guamMmeTpe noasoasimx Tennonpoeogoe 15 mm cocraenset 25-35 %,
MOCKOMNbKY MO BEPXHEW YaCTU HUXKHEN NOABOOKU ropAYvMin TENNOHOCUTENb nonafaeT B
npubop, a No HKHEN YacTu TOW e NOABOAKU 3aMeTHO OXNaXAEHHbI BO3BpaLLAETCs B
CTOsIK unu passogsawuin Tennonposog. Moatomy OO0 «Butatepm» pekomeHgyeT MOH-
TMPOBaTb Perynvpylouyio apMaTypy Ha HWKHeW nogsoake K paguaTopy Wnu ycTaHas-
nuMBaTh AONOMHUTENLHO LUPKYNALUUOHHBLIe TopMo3a. Mpu 3TOM ocTaTtouyHas TennooTaa-
Ya NpW 3aKpbITUM BEHTUNA yMeHbaeTes 80 4-8 %.
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'nc. 2.2. BapwuanTbl npucoeguHenus paguatopos « VONOVA Kompakt»
¢ TepmocTtaramu dpupmel «TEPL| ApmaTtypen» npv HanonbHOW unu
NAWHTYCHOW pasBOAKe TENNONPOBOAOE

B coBpeMeHHOI NpakTUKe OGBA3KU OTONUTENBHLIX NpUbopos Npu ¥x BokoBOM U
AnaroHanbHOM noacoedWHeHNM Haubonee 4acTto npegycMaTpuBaeTcsi YCTaHOBKa
3anopHoi apmatypel Ha obeux (a He Ha odHoi) nopgogkax. OBGbLIMHO ANA 3TOW Lenu
MCNONb3YHTCS LWAPOBblE UMW 3aNOPHO-CIIMBHBLIE KpaHbl C YY4&TOM Toro dhakra, uto
TEPMOCTaT He siBNAeTCA 3anopHol apmatypoir. Ocobo nopguepkHéM, 4TO YCTaHOBKa
6ol 3anopHO-perynupytoLLen apMaTtypbl Ha 3aMmblKaloLmx yyacTkax B 0QHOTPYOHbIX
cucTemax OTONNeHus kameaopu4vecku He donyckaemcs.

Ins oTkniodeHus paguatopa 6e3 cnusa BOAbl M3 HEro AOCTATOYHO 3aKPbiTb
3anopHbIA KpaH TONBbKO Ha HUXKHEN NOABOAKE.

2.5. HacteHHble paguatopbl «VONOVA» Bcex TunopasMepoB NpefycMOTPeHb!
AN YCTaHOBKM TONbKO B OAWH Psif MO BbICOTE ¥ rNyGuHe.

Pagvatopbl B noMellleHUn ycTaHaBnNuealTcs 06bIYHO Noa OKHOM Ha CTeHe unu
Ha CTOMKax y cTeHbl (OkHa). [inuHa paguaTtopa no BO3MOXHOCTU [OMKHA COCTaBNATh
He meHee 75% AnuHbl CBETOBOro Npoéma, NO3TOMY ANs Nydllero pacnpeaeneHuns te-
NnoTbi B NOMeweHnn BoIGop pagnaTopoB XenaTenbHo HaduHaTe C TUnopasmepos Ma-
noin ray6uvHel (Tun 11K). MNpu anuHe npubopoes 1400 mm n Boree pekomeHayeTcA Npu-
MEHSATL Pa3HOCTOPOHHIOIO (AUaroHanbHy0) CXEMY NPUCOEANHEHUs] TennonpoBOAOs.

2.6. Ha puc. 2.3 nokasaHa cxema MOKBapTUPHOW CUCTEMbl OTOMMEHUst C NIUKH-
TYCHOI pa3BoKOW TennonpoBoacs. B oTeyecTBEHHOW NPAKTUKE UCNONb3YETCH TakKe 1
ny4eBas pasBogka TENnonpoBoAoB OT obulero AnA KBapTupbl pacnpenenurencHoro
Konnekropa.

[ns ymeHblueHWA 6GecnonesHbix Tennonotepb CTOSKM pasMeLlalnTcs BAOMb
BHYTPEHHUX CTEH 3AaHWUA (Ha JIECTHUYHbIX KNeTKax, B creuvanbHbix kananax). Tenno-
HOCUTENb OT CTOSIKOB MOOBOAMTCS K MOKBAapPTUPHBLIM pacnpenenuresisHbIM KOMMeKTo-
pam. [ns pa3Boaku 0BbIMHO MCMONB3YIOT 3alMLLBHHBIE OT HaPY)XXHOW KOpPO3UK CTanb-
Hble UNK MedHble TennonpoBodbl. [NPUMEHRAITCA TaKke MeTanononuMepHsle Tenno-
npoBOAbl, Hanpumep, W3 NOMUMPOMNUNEHOBBLIX KOMOUHMPOBaHHLIX Tpy6 co cTabu-
NU3MPYIOLLEN anioMUHWEBO OBOMNOYKOR MW U3 NOMUITUIIEHOBLIX MeTansionommep-
HbIX Tpy6.



Passogsityne  Tennonposofb!,
Kak Mpasuno, TennousoNMpoOBaHHbIe,
npu Ny4eBoW cxeMe NpoKNaabiBaloT 8
wrpobax, B o6onouykax u3 rod-
PUPOBAHHBLIX NONIMMEPHbLIX TPYG K1 3a-
nBatoT LEMEHTOM BbICOKUX MapoK ¢
nNIacTUMOUKaTOPOM € TOMNWMHON cnos
LeMEHTHOro MoKpbITUS HEe MeHee 40
MM 110 crieuuarnbHon TexHonoru, Mpu
NAUHTYCHOW NpPOKNagke OObIYHO uC-
nonb3ylTca cneunanbHble  QeKkopu-
pytouine MAMHTYCbl 3aBOACKOrO Waro-
TOBfEHUS (Yawe Bcero M3 nonumep-
HbIX MaTepuanos).

2.7. NanHble o perynupyollen
apmatype npeacTaBneHsl B 3 paage-
e HacToAWMX PpekoMeHaauni,

2.8. B cnyyae pasamelleHus
TEpMOCTaTOB B HUWIAX ANs oTonu-
TenbHbIX NPMBOPO8 UNU NEepeKpbITUS
UX SEKOpaTUBHbLIMKU 3KpaHaMu Unu 3a-
HaBeckamy Heobxogumo npegycmoT-
peTb YCTAHOBKY TepmoCTaTU4eckow
rONOBKA C BbIHOCHBLIM [ATYUKOM.

2.9. Ana HopmanbHoi paGoThl
CUCTEMbI OTOMNSIEHUSI CTOSIKKU L OMKHbLI
OblTb  OCHallleHbl  3anopHOo-perynu-
pylouien apmatypoi, obecneuyusato-
wen HeobxoauMble pacxopbl Tenno-
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2.3. Cucrema OTONNEHUS C MITMHTYCHON
pa3BoKon TENNONpPoBoA0s Mo KBapTupe

HOCUTENs N0 CTOAKaM B TEYEHWe BCEro OTONUTENbHOro nepuoaa WU cnyck BoAbl U3 HUX
no mepe HagobHocTu. [Ans aTuX uenen mMoryT BuiTb MCNONBL30BAHBI, HAaNpPUMep, 3anop-
Hble BEHTUNU Tuna «LWtpémakc» w GanaHcMpoBoYHblE BEHTUNU Tuna «LTpémakc-M»
upmMbl «TEPLL ApmaTtypeH» unu ux aHanoriu.

Ecnu 3arpsasHeHust B TennoHocuTene npesuilaT HopMel [8], To ans obecneve-
HUR HOpManbHON paBoTbl TEPMOCTATOB U perynupylolen apmaTtypbl Heobxogumo oc-
HalaTtb cMCTEMY OTONNEHUs MUNbTPaMK, B TOM YUCTIEe U NOCTOSIKOBLIMM.
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3. TMAPABITUYECKUA PACYET

3.1. TvgpaBnuueckut pacyé€T NPOBOAMTCA MO CYLIECTBYIOLWMM METOAUKaM C
NMPUMEHEHWEM OCHOBHbIX PAaCYETHbIX 3aBUCUMOCTEW, W3MOXEHHbIX B CheunansHon
cnpaBoYHO-MHOpMaLMoHHOW nuTepatype [7] v [9], ¢ y4ETOM AaHHbIX, NPUBEAEHHbBIX B
HacTosLWNUX pekomeHaaLuUsX.

3.2. Mpwu ruapaBnMyeckomM pacuyéTe TennonpoBOAOB NOTEPU AaBMeHUst Ha Tpe-
HUE W NPEeo[OoNiEHUE MECTHbIX COMPOTUBIEHUI criedyeT ONpefensTb No MeTogy «xa-
pakTepUCTUK COMPOTUBNIEHUAN

AP =S M? (3.1)
nnnu no metony «yaenbHbIX NUHENHbIX noTepb gaBneHusa»
AP=RL+2Z, (3.2)

roe AP - noTepu [aBneHna Ha TpeHue 1 NpeojoneHue MeCcTHbIX ConpoTuBnewui, Ma;

S=A (' - xapakTepucTuka CONPOTUBNEHWS y4acTKa TennonpoBooB, paBHas norepe
[aBMeHus B HEM Npu pacxoae TennoHocuTtens 1 kric, Mal(kric);

A - ydenbHOe CKOPOCTHOE [aBrieHne B TEMMonpoBodax Mpu pacxoae TennoHocu-
Tens 1 kr/c , Mal(kr/c)? (npUHUMaeTCst No NpUNoxeHuio 1);

T'= [(A/d,,) - L+2] - npuBeaéHHbI KO3MDULNEHT CONPOTUBNEHUS PACCHUTLIBAE-

MOr0 yyacTka Tensonposoaa,;
A - KO3hDULMEHT TpeHus;
dew - BHYTPEHHWIA AnMameTp Tennonpoeoaa, M
Ald,, - npuBeaérHbIN KOIMMOULMEHT rmapasnuyeckoro TpeHus, 1/m (CM. npunoxe-

Hue 1);
L - AnuvHa paccunTbiBaeMOro yqactka TensionpoBoAa, M;
2l - cymma KOSULMEHTOB MECTHLIX CONPOTUBIIEHNIA;
M - maccHbI pacxon TenfnoHocuTens, Kr/c;
R - yoenbHas nuHeliHas noteps nasnennst Ha 1 m Tpy6el, MNa/m;
Z - MeCTHble NoTepu AaBneHus Ha y4vacTtke, MNa .

3.3. TupopaBnuyeckme xapakTepuctukn paguatopos «VONOVA Kompakt» onpe-
feneHbl Npu NoABOLKaxX YCNOBHLIM gnameTpoMm 15 mm.

MMopaBnuyeckne ucnoiTaHns nNpoBeaeHbl cornacHo metogvke HWWcaHTexHuku
[11]. OHa nosBonsieT onpepensaTb 3Ha4YeHUs1 NpUBEAEHHBIX KO3MDULNEHTOB MECTHOrO
COMPOTUBNEHUA Juy U XapaKTEPUCTUK COMPOTUBNEHUA S,y NPU HOPMArbHbIX YCNOBUSX
(npu pacxoge sogbi Yepes npubop 0,1 kr/c unu 360 kr/4) nocne nepuoga akcrnyata-
LUK, B TEYEHNE KOTOPOro KO3MMULIMEHTbI TPEHUS MEPHbLIX YH4ACTKOB CTanbHbiX HOBbIX
Tpyb Ha noaBoaKax K UCMbITbIBAEMbBIM OTOMUTENBHBIM NpMBopam [OCTUraloT 3HauYeHWUN,
COOTBETCTBYIOLLMX KOIPDULMEHTY TPEHUS CTanbHbIX TpyD C 3KBUBANEHTHOW LUEPOXO-
BaTtocTbio 0,2 MM, NPUHATON B Ka4yecTBE Pacy&THOW ANsi CTanbHbIX TEnnonposoAosB
OTEYECTBEHHbLIX CUCTEM OTONMNEHUS,

CornacHo akcnnyaTauMoHHbIM UCTbITAHUSAM psSAa paguaTtopoB U KOHBEKTOPOB,
nposenéHHbiM OO0 «Butatepm», rupaBnnyeckne nokasatenn oTonUTENbHbIX NPK-
6opoB, onpedenéHHbie No ynomsiHyToW MeToauke [11], B cpeaHem cCOOTBETCTBYIOT
TPEXIETHEMY CPOKY WX paboThbl B 0TEYECTBEHHbIX CUCTEMAX OTONMEHMUS.

3.4. B T1abn. 3.1 npuBeaeHbl rmapasnvyeckMe XapakTepucTuku paauaTopos
«VONOVA Kompakt» npu HopMatuBHOM pacxofe ropsiieil Boabl yepes npubop My,=
0,1 kr/c (360 kr/4), xapakTepHoM Anst OOHOTPYOHBIX CUCTEM OTONNEHUst Npu Npoxoae
BCel BoAbl Yepes npubop, a Takke npu pacxoge 0,017 kr/c (60 kr/v), xapakTepHoM ans
OBYXTPYOHbLIX CUCTEM OTOMMEHMST U OOHOTPYGHBIX C 3aMblKaoLWUM yHacTKOM U TEPMO-
cTaToM Ha noABoake. Mnmapasnuyeckue XxapakTepnucTuki NpU ABUXKEHUU TennoHocuTens
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M0 CXeMaMm «CBEpXYy-BHU3» U «CHU3Y-BBEPX» MNPAKTUYECKU He 3aBUCAT OT BbICOTbl U
ANMHbI paguaropa.

OnpepeneHne rmapaBnM4ecKMX XapaKTePUCTUK paguMaTopoB B Npeaenax pacxo-
nos Boabl Yepes npubop or 0,01 go 0,15 kr/c (o1 36 o 540 Kr/4) BO3IMOXHO NO 3aBUCU-
MOCTAM B norapupmmnyeckix koopauHaTtax, NoCTPOEHHbIM MO penepHbIM TodkaMm (npwu
Mnp=0,017 kr/c 1 0,1 kr/c). C gonycTMmoit AnNs NpakTUYeCKUX PacHETOB NOTPELLHOCTLIO
B BONbWWHCTBE Cy4aeB NPOEKTUPOBAHUR CUCTEM OTOMNEHWUS BO3MOXHA W NUHENHas
WHTEprnonsuuns B A1anasoHe, orpaHn4eHHOM penepHbiMy TOYKaMU.

3.5. Ins py4HOro perynvMpoBaHvs TennoBOro notoka paguatopos UCMONb3yHT
KpaHbl OBOWHOW PErynupoBKW, KpaHbl perynupywoume npoxofHbie u Ap. no FOCT
10944-97, kpaHbl Ans pyyHon perynuposkv dnpm «FEPLL ApmaTypeH» (ABCTpus).

3.6. ina aBTOMaTUYECKOro perynuposaHus 8 ABYXTPYBHbLIX HACOCHBIX cucTEMax
OTOMMEHNst MOXHO PEeKOMeHAoBaTb Tepmoperynstopbl (ganee Tepmoctathl) «EPLI-
TS-90-V» coupmel «FEPLL ApmaTtyper» (puc. 3.1), a aAns Wupoko ncnonb3yembix B Poc-
cuKn 0aHOTPYBHBIX CUCTEM OTONNEHUS creunanbHble TePMOCTaThl YMEHbLLIEHHOMo MMa-
paBnu4eckoro conpoTuenexus, Hanpumep, «FEPL-TS-Ex» (puc. 3.2).

HaknoHHble nuHum (1, 2, 3...) Ha gnarpamme puc. 3.1 NoxasbiBalOT ANANa3oHb!
npeasapuTenbHON MOHTaXHOW HAcTpOMku knanaHa perynstopa 8 pexume 2K (2°C).
OTmeTuM, 4To cornacHo AaHHbIM OO0 «BuTtatepM», ¢ y4ETOM peanbHbIX YCNOBUI 3KC-
nnyaTauum OTEYeCTBEHHbIX CUCTEM OTOMNEHUA MOHTaXHAas HaCTPOWKa TepMOCTaToB
(He3aBUCUMO OT (PUPMBI-U3rOTOBUTENS) HA NO3uULMK 1 1 2 He pekomeHayeTCs.

HacTtpoika na pexxum 2K o3HavaeT, 4TO TepMOCTaT YacTUHHO NPUKPLIT U B Chy-
Yae NpeBbLILWEHVA 3aaHHOW TeMmnepaTypbl BO34yXa B OTanfMBAeMOM MOMELLEHUN Ha
2K (2°C) oH nepekpbiBaeT ABWXEHUE BOAbI B NOABOAALWEM Tennonposoge. JTo oblue-
NPUHSITOE B €BPOMEACKON MNpakTUKe yCrnoBWe HACTPOWKM TEPMOCTATOB NO3BONseT Mo-
TpebuTento He TONLKO CHWKaTb TeMnepaTtypy Bo3dyxa B MOMELLEHWUU, HO U MO ero Xxe-
naHwio eé nosbllwaTte. B page cnyvaes Benétcs 6onee TouyHasa Hactpomka Ha 1K (1°C),
a uHoraa ponyckaetcs Hactporka Ha 3K (3°C). OyeBugHO, Npy NOSTHOCTBIO OTKPLITOM
KnanaHe ruapasnuyeckoe conpoTuBneHne TepmoctaTta byaet meHblue. C y4€ToM 3TO-
ro 3amevaHus npeacTaBfieHHble Ha pUC. 3.2 HAKIOHHLIE MUHUU XapaKTepuaylT M-
paBnuuyeckne xapakrepuctuku TepMmoctatoB «EPU-TS-E» ans ogHOTpy6HBIX cuctem
oTonneHus npu HacTpoiike Ha pexumbl 1K, 2K nnu 3K, a Tarke npu NoAHOCTLIO OTKPbI-
TOM KnanaHe (Mpu CHATOW TEPMOFONOBKE).

B oaHOTPYOHbIX cucTeMax MOXHO NPUMEHSITL TPEXXOAOBbLIE TEPMOCTaThl, obec-
neyvBawLmne yoobHbele NoaKNYEHUe K NpUubopy n MOHTaX 3amblikatoLlero yJactka, Ha-
npumep, Tpéxxonoson BeHTUNb «CALIS-TS» dmpmel «FEPL» (cm. puc. 3.5), a Takke
TpéxxofoBble TepmocTaTtshl dupMbl «EPL] ApmaTypeH», y KOTOpbIX OCU TepmocTaTu-
YECKUX roNIoBOK NEpPneHANKYNAPHBI NNOCKOCTU cTeHbl. OTMETUM, YTO ruapaBnvyeckue
XapaKkTepuCcTUKN pagmuaTopHbiX Y3MOB C TPEXXOAOBLIMWU TepMocTaTamu, onpenenso-
Wue nepenag AaBneHuii Mexay noaBoaAwmMM 1 obpaTtHbIM NaTpybkamMu y 3aMblkatoLLe-
ro y4acTka, 3aBUCST OT HACTPOViKM Ha KOIMMLMEHT 3aTekaHusi, pacxoda TenNIoHOCK-
TENs B CTOSIKE M OT rMAPaBUYECKUX XapaKTePUCTUK OTONUTENbHbIX NPUBOPOB.

Monpo6Hble cBeferuns 06 aTUX TepmocTaTax MoxHo nonyynts B OO0 «EPL
Apmatyper» n OO0 «ButaTtepm» (HoMepa TenedoHOB yKkasaHbl Ha CTP. 2 HACTOALMX
pekoMeraauumn).

3.7. 3HaveHUs yaenbHbIX CKOPOCTHbBIX AaBNeHun n NpUBEAEHHbLIX KoahhuumneH-
TOB rMOPABMMYECKOrO TPEHUS AN CTanbHbIX TENNOMPOBOAOB CUCTEM OTOMMEHUA Npu-
HUMBKTCA NO NpunoxeHuo 1. MMapasnuMyeckne xapakTepucTUkn MeaHbIX Tennonpoeo-
[0B NPUHUMAIOTCS NO Anarpamme B NPUNOXKEHUN 2.

3.8. M'mapaBnuyeckne xapakTepucTUKM KOMOUHUPOBAHHLIX NONUNPONUIIEHOBLIX U
meTannononumepHbix Tpy6 umetotcs 8 OO0 «Butatepm» u B OO0 «[EPL| Apmaty-
peH». [aHHble no kombuHuposaHHbIM Tpybam npueeseHsbi Takke 8 TP 125-02 [12).
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3.9. 3nayeHus ko3(HUUMEHTOB MECTHOTO COMPOTUBNEHUA KOHCTPYKTUBHBIX
3NEeMEHTOB CUCTEM BOAAHOrO OTOMMEHUS NpUHUMAIOTCH Mo «CnpaBOYHWKY NPOEKTY-
poslmkar, 4. 1 «OTonnenue» [9).

3.10. FuapaBnMyeckue xapakrepucTuku OTORUTENBHOrO NPMBoPa U NOABOASALLMX
TennonpoBoAoB C perynupyowiert apMaTypoi B O4HOTPYDOHbIX CUCTEMaX OTONNEHUA C
3aMbIKaIOWMMK y4acTkaMu  onpefensiioT KO3hMUUUEHT 3aTeKaHUNA Onp, XapakTepu-
3yloWui JoNo TENNOHoCUTENS, Npoxoasiiero Yepes npubop, ot obulero ero pacxoaa 8
noABoAKe K pagvuatopHomy yany. Takum obpasom, B oAHOTPYOHBIX cucTemax oTonne-
HUsi pacxog, soab! HYepe3s nNpubop My, Kr/c, onpeaenseTcn 3aBMCMMOCTLIO

Map = Qnp * Moz, (3.3)

rAe Onp - KO3hUUMEHT 3aTekaHus BoAbl B Npnbop;
Mer - MacCHbIi pacxoq TENNOHOCUTENS MO CTOSIKY OQHOTPYOHON cucTemsl oTonne-
HWA NPy OQHOCTOPOHHEM MOAKNIOYEHUN PaanaToOpHOro y3na, Kr/c.

3.11. 3HauveHus koadppuumeHTOB 3aTekaHus dmp, Ana pagunatopos «VONOVA
Kompakt» npy pasnuuHbix coueTaHusix agnameTpoB Tpyb cTosKoB (dcr), CMELEHHBIX
3amMblkalowmx yyactkoB (dsy) U nogsoaswmx Tennonposoaos (d.) yanos npucoeavHe-
HWA paguaTopoB B OOHOTPYOHLIX cUCTEMAaxX OTOMNEHUS NpU YCTAHOBKE TepMocTaToB
Ha nogsogkax npegcraeneHsl 8 Tabnuue 3.3.

3HaveHus KOah(ULIMEHTOB 3aTeKaHWA Npu yCTaHOBKE TEPMOCTATOB onpeaene-
Hb! cornacHo EN 215 npu HacTpoiike ux Ha pexum 2K (2°C). OueBunaHo, Npu Takom me-
TOOEe onpeneneHus KoaddUUMEHTa 3aTekannsa noTpebHas nnowanb NOBEPXHOCTU Ha-
rpesa otonutensHoro npubopa 6yget Gonblie, Yem npu pacyéTe, UCXOAA U3 rMapas-
FIMYECKMNX XapaKTEpPUCTUK MOSNHOCTLIO OTKPLITOrO KnanaHa, XxapakTepHoOro Ansi oTeyecT-
BEHHOW MPaKTUKU MHXEHEPHBbIX Pac4EToB B Cly4ae NPUMEHEHMS OObIYHBLIX KPaHOB U
BEHTUNEMN.

3.12. Mpoun3BoANTENBHOCTL HACOCOB NS CUCTEM OTOMNEHUS, 3ANONHAEMbIX aH-
TUpU3oM, Heobxognmo yeenuunsaTtb Ha 10-12%, a ux Hanop Ha 50-60%.

Tabnuua 3.1. YcpeaHéHHble ruapaBnNvMyeckne xapakTepucTukn
CTanbHbIX NaHeNbHLIX paguaTtopoB «VONOVA Kompakt» npu
YCNOBHOM AuamMeTpe noABoAsAWMX TernnonposogoB 15 Mm

KoadhduumeHT mectHoro XapaKkrepuctuka conpoTuere-
conpoTtuenexns { npu Hus S *107%, Mal(kr/c)?, npu
Tune! pacxofe TennoHocuTens pacxofie TeNNoHOCUTENs Yepes
paavatopos yepes npubop M, npn6op My,
60 Kr/y 360 kr/v 60 kr/v 360 kr/v

11 50,0 47,0 68,49 64,38
21 16,0 12,2 21,92 16,71
22 14,0 10,0 19,17 13,7
33 9.8 7.5 13,42 10,27
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Tabnuua 3.2. YcpeiHéHHbIe 3HaYEHUSA KO3 PULMEHTOB

3aTeKaHUA Unp Y3NOB ORHOTPYOHBLIX CUCTEM BOASIHOTO

OTOMNMNEHUR CO CTasIbHbIMU NaHEeNbHbLIMW pagMaTopamu
«VONOVA Kompakt» u tepmocraramu «FEPLI-TS-E»

Tvn 3HaYeHNs dpp NPY COMETaAHNAX ANamMeTpos TPyO
atopa paguaTtopHoro ysna de X day x d, (MM)
pagu
15x15x 15 20x15x 15
11K 0,193 0,16
21 K-S 0,223 0,182
22K 0,224 0,184
33K 0,226 0,187
Kv [(M%/4) « 6ap'?)
0,001 2 3 45 0,01 2 3 45 01 2 3 45 1
100 = == 3 {iz— 10°
s ”"‘T I T i + s
, O L L
maxe. > T + i <Zmac.
T A
-} 1] 1 1]
10 = : Ie 4 108
i PP i i D S
51 Timrarar o e S
‘ o - f/ A U T ‘
e == At L A ‘ 3
: B Gt S :
i uram 98
. A i S HHHE
1 i i T | H 55 - 4 2 I 10
EE A e
5 =+ t ;7 t l/ll HH ;% 5
g B ' FEE s 3
= 2 * e Ay A2t T e 2
a k 7T)f il } ald T
g i LA T 1S4 T i
1 T T
z 01 e e !
T 1 e
g £ T " >
g s/ A b FH s s
g 4 /I 11 1 ,4/. puns ‘4
g s 4 LA == : : 3
c £ CHH % - I
[T v AW - 2@
a 7 11 u y 4
[y 4 FARYRY.EIY AN ¥ T30 o
= N zf'h AT E
001 AT LT ! ! 01
1 (ki) 3 o4 10 2 3 4 10 2 3 45 10°

Pacxoa M (kr/4)

[> - rpaHMya rapaHTUpPOBaHHON Becwymnoh paboTh knanaka

Puc. 3.1. Fuapasnuueckue xapakrepuctukn repmoctaTos «EPL-TS-90-V»
C NPUCOEANHUTENLHBLIMI pasMepamu 3/8" u 1/2" ¢ HacTpoikoi Ha pexum 2K (2°C)
U NPY CHATON TEPMOCTATUUECKON FONOBKE (NMPY NOSTHOM OTKPbLITUWM BEHTUNA)
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Kv [(m*/q) - Gap'?]

0,01 2 3 4 2 3 45 1 2 3 458
100 g S EE —
5 : 5
] T 4
3 : 3
mac. o . A MaKc.
> ’ : <7
[ | I i i
10 102
= 1] = AT jEE Eueee i
5 F + 5
4 ]} 4
3 g = 7/ == 3
HHHNHY A t
2 & ¥ 2
T iH
I 1 | / -
7 I il
1~ z %f 22! 10
izi i
] ¥4 7 T
5 T 5
o e T4 ] m .
s PRI 4 Tﬁ :
2 A ml 2
| u Jil]

CA N === coe==r g 53 HHE 1
s Ay . i 2
E) By mRaatil @y anaRiby I T 5 8
== /Amm (mmm o H M 4 ©
E 3 ¢ A = : T s 2
a iE = H ~
& N1 : g

T
! s i
0,01 . ] o1
10 3 45 10 2 3 45 10° 2 3 45 104

M (xr/4)

Puc. 3.2. TwapaBnuyeckne xapakTepUCcTUK TEPMOCTaToB
«FEPU-TS-E» npu pasnuyHbiX pexxnmax HacTponkm
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Kv [(m*/4) - Gap™'?]

0,01 2 345 01 2 345 1 2 3 45
100 z ir 103
5 2 5
’é? 4 7 ; 4 E
CRE 3 3

2
5 7 &
A
10 : =102
5 4 5
4 4 4
3 , 3
2 ] 2
1 e ene 10
5 7l 5
4 // 4
3 14 3
2 a 2
Vs
A
0.1 szaimmsiciz 1
5 Yt 5
4 } 4
3 g 3
Vi
§i
0,01 Il 0.1
10 3 45 102 2 345 103 2 3 45
M (xr/4)
Homep | Knanah CALIS-TS | KoadduuueHT Pabouee
nvHUK | Ne 3akasa d, | 3arexaHus Qnp COCTOsIHMe
1 17761 01 15 0 KnanaH k oTonur.
2 1776102 20 npuobopy 3akpbIT
17761 01 15 05 HacTpoiika Ha
3 17761 02 20 ! pexum 2K
1776101 15 06 HacTpoiika Ha
17761 02 20 ' pexum 3K
4 1776101 19 0,8 KnanaH oTKpbIT
5 | 1776102 | 20 ’ P

Puc. 3.3. TuapaBnuueckue xapaktepuctuku Tepmoctatos «'EPL» ¢ knanaHom
CALIS-TS, cooTseTcTBYIOWME KOIPPULMEHTBI 3aTEKAHUA NPU PA3NUYHBIX CTENEHSX
OTKPbITUS KranaHa u 3HaueHns pacxogHbix koadduLimentos Ky



22

4. TENNOBOWU PACYET

4.1. Tennosoi pac4&€T NPOBOAUTCA MO CYLLECTBYIOLLMM METOANKAM C NpUMeHe-
HMEeM OCHOBHbIX PaCYETHbBIX 3aBUCUMOCTEN, U3MOXEHHBIX B CNeyuanbHOW cnpaBoyHo-
uHcbopMaumoHHon nutepatype [71, [8], [9], [10], c y4ETOM AaHHBIX, NPUBEAEHHBIX B Ha-
CTOSAWMX peKoMeHAauusXx.

4.2. MNpu Haxoxaerny obLlero pacxopa BOAb! B CUCTEME OTONNEHUR €€ pacxos,
onpeaenéHHbli ncxons U3 obwmx TennonoTepb 34aHWA, YBENMMUMBAETCs Nponopumo-
HanbHO NonpaBoYHbIM koadduuveHTam. epsbii U3 HUX 1 3aBUCUT OT HOMEHKNaTyp-
HOTO Lara paguaTopa 1 NPUHUMAaeTCH B 3aBUCUMOCTY OT TURa paguaTtopa no tabn. 4.1,
a BTOpoil - [}, onpedensieTca [ONen YBENNYEHUS TENnonoTepb Yepes 3apagnaTtopHbIid
y4acToK U NpUHUMAETCs B 3aBUMCUMOCTM OT TUMNA HAPYXXHOTO OrpPaXOEeHWs TakKe Co-
rnacHo gaHHbIM Taén. 4.1.

Ta6nuua 4.1. 3HavyeHuA nonpaBoYHbIX KoatbduumeHtToB 1 m B2

Tun BbicoTa CpeqnHuit B2
. pagua- HOMeHKNna-
p?oﬂM: Topa, | TYpHbIA war, P Tpu ycTaHoBke y I‘I;) :gg;;:gﬁge
p MM kBT HapYXHOW CTEHBbI OCTEXNEeHUs
300 0,084 1
400 0,108 1,01
10, 11K 500 0.129 1023 1,03 1,08
600 0,149 1,03
300 0,122 1,02
21K-S 500 0,188 1,047 1.02 1,08
300 0,159 1,033
400 0,203 1,075
22K 500 0,244 1,084 1,015 1.04
600 0,281 1,115
300 0,219 1,08
33K 500 0,332 1,181 1,01 1.02

Mpu HaxoXaeHun 3HaveHnid B yunTbiBanu cpeaHUin HOMEHKNATYPHbIN wWwar Tuno-
pasmepoB paguaTopor, Haubonee pacnpoCTPaHEHHbIX B CUCTEMax OTOMMEHUS XUNbiX
30aHuid. Mo HawuM aaHHbIM 3To Npubopsl ¢ anvHoi Ao 1400 mm BknouuTenbHo. fons
narenbHbIX paguaTopos ¢ AnuvHon 6onee 1400 MM CpaBHUTENbHO HEBENWUKa, NOITOMY
NPy HAXOXAEHUU B; HOMEHKNATYPHBIY wWar ANNHHBIX PAAXaTOPOB HE YYUTLIBANCS.

Mpu HanonbHo® ycTaHoske pagwatopoB «VONOVA Kompakt» y octeknenus
ONSA NOBLILWEHUA YPOBHSA 3aUiuTbl OT paanaLMOHHbBIX TENNONOTEPL BO3MOXHA YCTaHOB-
Ka y npnbopoB 3aluTHBLIX 3KpaHOB 6e3 BHyTpPEeHHeN Tennounsonsumu. B atom cnyyae

/
BBOAMTCS MONPaBOYHbIN KOIPDULMEHT B, onpegensiemelit no hopmyne
-1
Bi=1+ h.oL . 4.1)
3
1 lpy “cnonb3oBaHUK TENNIOU30NUPOBaHHBIX 3aLNUTHLIX SKPAHOB MOXHO MPUHU-

Matb 3, =1.
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YBenuyeHve TennonoTepb Yepes 3apaguaTopHble YY4acTKU HapyXHbIX orpaxae-
HUM He TpebyeT yBenuuenus nnowaau TennonepeaaroLLei NOBEPXHOCTU U, COOTBETCT-
BEHHO, HOMUHaNLHOrO (HOpMAaTWUBHOMO) TEMIOBOrO NOTOKA Npu nogbope paguatopa,
NOCKONbLKY TEMNMoBOW NOTOK OT Npubopa Bo3pacTaeT MPAKTUHECKU Ha CTOMbKO Xe, Ha
CKOMbKO BO3pacTaloT TennonoTepu.

Mpu sBEAEHUM nonpaBoYHbIX koadduuueHToB By . Ha 0bwwMin pacxon Ten-
JNIoHOCUTENS B CUCTEME OTOMMEHUS MOXHO B NepBOM NPUBMMKEHUN HE yuuTbiBaTb OO-
NOMHUTENBHbLIA PACXOf, TEMNMIOHOCUTENS M0 CTOAKaM WNu BETBSIM K pagmuatopam, rnona-
rasi, 4To ¢ 4ONYCTUMOW AN MPaKTUYECKUX PACHETOB NOTPELLUHOCTLIO yBENUYeHue pac-
X0Aa No BCEM CTOsIKaM (BETBSIM) NPOMOPLMOHASbHO YBENUHEHUWIO NX HArpy3oK.

4.3. Tennoson noTok paguaTopa Q, BT, npu ycnosusx, oTA4YHeIX OT HOPMarb-

HbIX (HOPMUPOBaHHbIX), onpeaenseTca no dopmyne
0=0, -(©/70)" -c- (an/O,l)" bp=Q,. 0@, b-p=

=K, 70-F-¢,-¢,-b-p, (4.2)
rae Quy - HOMUHamNbHLIA TEMMOBOK MOTOK paguaTopa NpU HOPMAanbHLIX YCNOBUSAX
(npuHumaeTca no tabn. 1.1 ¢ y4étom 3amevanuia 8 n. n. 1.15-1.17), Br;

© - dhakTuyeckuit TeMnepaTypHbiit Hanop, °C, onpeaensemsiii no opmysne

t o+t At
O="L_*—t =ft ——% ¢
2 2

(4.3)

n 7

3gech
Iy v b - COOTBETCIBEHHU HaYaNbHASA U KOHEeYHasi TeMnepaTypbl TennoHocuTens (Ha
BXOZe U BbIXOAe) B OTONUTENbHOM npubope, °C;
l, - pacuéTHas TemnepaTypa NoMelleHns, NpUuHUMaeMasi paBHONW Pacy&THON TeM-
nepaType Bo3fyxa B oTannmsaeMom nometeHun tg, °C;

At,,- nepenan Temnepatyp TENNOHOCUTENS MEeX[Ay BXOAOM U BbIXO[OM OTONu-

TenbHoro npubopa, °C;

70 - HOPMUPOBaHHbIA TemnepaTypHbIi Hanop, °C;

C - NONPaBOYHbIN KOIMPULIMEHT, C NOMOLLBLIO KOTOPOrO YYUTLIBAETCH BMUSIHKE CXe-
Mbl ABWKEHUS TEMMOHOCUTENS Ha TENMOBOW NOTOK M KO3DUUMEHT Tennonepeaauu
npubopa npu HOPMWPOBAHHLIX TEMMEPATYpPHOM Hanope, pacxoAe TennoHocuTens u
aTtMocdepHoM AaBneHun (NpuHumaeTcs no Tabn. 4.2);

N u m - aMnupuyeckue nokasaTenu cTeneHn CoOoTBETCTBEHHO MPU OTHOCUTESbHBIX
TemnepaTypHOM Harnope 1 pacxofe TennoHocuTens (NpuHumatoTcs no Tab. 4.2);

M,, - daKTMieckuit MaCCHbIA PACcXOA TENNOHOCUTENS YEPe3 OTONUTENbHbIA Npu-

6op, kric;

0,1 - HOPMWUPOBaHHLIA MACCHbIA pacxod TENNOHOCUTENS Yepe3 OTONUTENbHbLIN
npubop, Kr/c;

b - Ge3pa3mMepHbIi NONPaBOYHBbIR KOIMMULMEHT Ha pacuyéTHoe aTMocdepHoe naB-
nexune (npuHumaeTcs no Tabn. 4.3);

P - 6e3pa3mepHbIA NonpaBoyHbIi KOAMMULMEHT, C NOMOLLLIO KOTOPOrO YYUTbIBaET-
csi cneunduka 3aBUCUMOCTU TENNOBOrC NOToka U KoadpuumeHTa Tennonepenayn na-
HENLHOTO pagmaTopa OT ero ANWHbI NPU ABUKEHUU TENNOHOCUTENSI MO CXEME «CHU3Y-
BBEPX» (NpuHMMaeTcs no 1abn. 4.4); Npu ABWXEHUU TENNOHOCUTENS MO CXEMaM «CBep-
XY-BHU3» U «CHU3Y-BHU3» p=1;
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@, =(©/70)"" - GeapasmepHbIii NONPaBOYHLIA KO3MULMEHT, C NOMOLLBIO KOTOPOTO
yunTbIBAETCH N3MEHEHWEe TEnsioBoro NOTOKa OTOMUTENbHbIX NPUBOPOB NMPU OTANYMU
pacy&€THOro TemnepaTypHOro Hanopa oT HopMarnbHOro (NpuHuMaeTcs no Tab. 4.5, 4.6);

0, =c~(M"F /0,1)”’— He3pasmepHbIit NONPaBOYHbLIN KO3MMUUMEHT, C NOMOLLbIO KOTO-

poro y4uTbiBAETCSt M3MEHEeHUe TENNIOBOro MOTOKa OTonUTesibHOro npubopa npu oTnu-
YUU PacYETHOTO MACcCHOIO pacxofa TensioHoCUTEnNs Yepe3 Npubop OT HOPMAnbHOMO ¢
YY4ETOM CXEeMbl ABUXEHUS TENNoHoCUTenNs (NpuHMmaetcs no tabn. 4.7);

K.y - koacduumeHT Tennonepenaun paguatopa npu HOPMansHbIX YCNOBUSX, ON-
peaenseMelit no opmyre

Qu\ 2
K, =—=—, B1/(m**°C) , 4.4
w = s BTM°C) (4.4)

F — nnowanpb HapyxHoil TeNNooTAaMLLE NOBEPXHOCTH paauaTopa, M’ (MpuUHUMa-
eTcs no 1abn. 1.5 ¢ yuéTtom AnuHel npubopa B MeTpax).

4.4. KoachcpmumeHT Tennonepenaun papuatopa K, BT/(M2 - °C), npu ycnosusix,
OTMUYHbLIX OT HOpManbHbIX, onpeaenseTcs no dopmyne

K=K, -(0/10) -c-(M,, j01) -b-p=K, -(8/10) -9, -b-p.  (45)

4.5. CornacHo pesyfnbTaTam TennoBbIX WUCMbLITAHUIA pasnuuHbix obpasuos pa-
anatopoB «VONOVA Kompakt» 3HaueHus nokasateneit cteneqn n u m v koadhuum-
€HTa C 3aBUCHT HEe TONbKO OT UCCNENOBaHHbIX AXANAa3oHOB W3MeHeHnsa © u My, Ho
TakkKe OT BbICOTbI, MYyOuUHbI U ANUHLI Npubopa. s ynpoLeHUss MHXEHEPHbIX pac4éToB
6e3 BHECEHNS1 3aMETHOW MOrPELLUHOCTU 3HaYeHNst ATUX NnokasaTenen, rno BO3MOXHOCTH,
Bbinn ycpeaHeHs! ANs ykasaHHbix B Tabn. 4.2 npenenos 3HaveHuin Mqp. Mpu gsrkeHUu
BOAbl B Npubope No cxeme «CHU3Y - BBEPX» B X0fe uccregoBaHust Obino ycTaHoBNeHo,
YTO TENNOHOCUTEND ABUXETCS MO 3TON CXEME NULL N0 ABYM- YETHIPEM BEpPTUKANbHbLIM
KaHanam (B 3aBMCUMOCTM OT Y4cna psiioB naHenew no rnybuHe npubopa), Gnukaiiumm
K noABoaswmMM GOKOBbIM TEMnonpoBodam, a No OCTanbHbLIM NO CXEME «CBEPXY-BHU3Y,
NPUYEM C 3aMETHO MEHbLLUMM pacxofoM TENNoHOCUTENS U, KaK CreacTBye, C MEHbLUER
cpenHen TemnepaTtypon Boabl. Takoe pacnpeaeneHne NoTOKOB TEMNOHOCUTENS NPUBO-
ot k Gonblued agdekTuBHOCTU TennoobmeHa B pagnaTopax ¢ MeHbluel aonuHon. [ins
y4éTa aToro o6cToATeNnLCTBA NPY onpeaeneHun TeNNooTAaum paguaTopos ¢ 60KoBbIMU
NoABOASALLMMU TENNONPOBOAAMW, TENMOHOCUTESNb B KOTOPbIX ABWXKETCA MO CXeme
«CHWU3Y-BBEPX», CneayeT yuyuTbiBaTb NOMPAaBOYHLIN KOIMPULNEHT p, NpUBEOEHHbIN B
Tabn. 4.4.

4.6. Tennoeble nokasaTenu papuatopoe «VONOVA Ventil» n «VONOVA-M
Ventil», kak ykasbiBanocb, MOXHO onpeaensTb MO 3aBUCUMOCTAM AnNst paguaTopos
«VONOVA Kompakt» npu amxeHUn TENNOHOCUTENS NO CXEME «CBEPXY-BHU3».

4.7. MNMonesHbIn TENNOBOIK NOTOK TENONPOBOAOB NPUHUMAETCS OBbIMHO paBHLIM
50...90% ot obuwein TennooTaaum Tpyd Npu Npoknagke Mx y HapyXHbIX CTEH, U A0CTU-
raet 100% npwv pacnornoXeHWn CTOSIKOB Y BHYTPEHHUX Neperoponok. Tennosow noTok 1
M OTKPbITO MPONOXEHHbIX BEPTUKAMNbHbLIX U FTOPU3OHTANbHLIX MagKUX MeTannnyeckux
TPYD, OKPaWEHHBLIX -MACINSHON KPAcKon, onpeaenseTcsa no NPUNoxeHuio 3.

4.8. Mpu ucnonb3oBaHuu aHTUdpusa «DIXIS-30» Heobxogumas nnowagb no-
BEPXHOCTW Harpesa AomkHa ObiTb yBenuyeHa B cpefHeM B 1,1 pa3a no cpaBHEHUIO €
paccunTaHHOW NpuU TennoHocuTene Boje.
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Tabnuua 4.2. YcpeaHéHHble 3Ha4YeHUs nokasaTenen creneHmn
n n m v koacdhduumeHTa ¢ Npu pasnnYHbLIX CXeMaX ABMXKEHURA

TennoHocutens B paguatopax «VONOVA»

ABCI:A):E;\:IaM .| Beicora Pacxon Tel'll\l’I'IOHOCM—
Tens

Tennono. | PaanaTopa np n c m P
curensa H' MM Kr/C Kr/‘-l

Caepxy — 300, 400 0,015~ 54 — 540 0,25 1 0 1
BHU3 500, 600 0,15 0,3 1 0 1
CHusy — 300,400 | 0,015- 54— 540 0,3 0,8 0,1 Tabn.
BBEPX 500, 600 0,15 0,33 0,8 0,1 44
CH|,13y - 300, 400 0'015 - 54 - 360 0,25 0,96 0 1
BHUM3 500, 600 0.1 0,3 0,96 0 1

Mpumevanve: npuseféHHble B Tabnuue AaHHbIE MONy4YeHsLl NPU UCMBITAHUSIX paguaTo-
pos Tunoe 11K, 21K-S, 22K n 33K BbicoTtoi ot 300 go 600 mm 1 gnuHon ot 400 o 1400
MM U YCpeAHEHb! B NDeaenax norpewHocTy + 1%.

Ta6nuua 4.3. 3HauyeHua nonpaBoyvHoro koacpcuumuenTta b

Tunel b npu atmocbepHom aasneHun, rfa (MM pT. cT.)

paava- S 933 947 960 973 987 1000 | 1013,3 | 1040

TOpOoB (700) { (710) | (720) | (730) | (740) | (750) | (760) | (780)
11K 0,35 | 0,968 | 0,974 | 0,979 | 0,984 | 0,99 | 0,995 1 1,01

212§KS 0,25 | 0,963 | 0,969 | 0,975 | 0,981 | 0,987 | 0,994 1 1,012
33K 0,15 | 0,958 | 0,966 | 0,972 | 0,979 | 0,986 | 0,993 1 1,013

[Mpumedanune: S — nyyucras (pagnauMoHHasl) COCTaBNAKLWan TENoBOro NOToka na-
HenbHOro paguaropa.

Tabnuua 4.4. 3HaveHus nonpaBoyHoro koadcduumeHTa p
(npu gBUXEHUM TENNOHOCKTENS NO CXEeME KCHU3Y-BBEPX»)

3HaueHua p gnsi 3HaueHns p an

A o nzropon TN Anava panMaTOpOD TUNE
Topa 10, 11K 21 K})SéK22K, Topa 10, 11K 21 K-::,Ss,K22K,
400 1,13 1,057 1400 1,031 1,015
520 1,095 1,041 1600 1,027 1,013
600 1,081 1,036 1800 1,024 1,011
720 1,065 1,03 2000 1,021 1,01
800 1,057 1,027 2200 1,019 1,009
920 1,049 1,023 2400 1,017 1,008
1000 1,045 1,021 2600 1,016 1,008
1120 1,039 1,019 2800 1,015 1,007
1200 1,036 1,017 3000 1,014 1,007
1320 1,033 1,016
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Tabnuua 4.5. 3HaueHUsn NoNpaBo4HOTo k03hULNEHTa P4
npu ABMXEHNU TEMNJIOHOCUTENS NO CXeMaMm
«CBEPXY-BHM3» U «(CHU3Y-BHU3»

@1 ANs paguaTopos @1 ANSt pagnaTopos

‘% BblcoTon H, Mm % BbicoTON H, MM

300 1 400 500 n 600 300 n 400 500 n 600
44 0,56 0,547 74 1,072 1,075
46 0,592 0,579 76 1,108 1,113
48 0,624 0,612 78 1,145 1,151
50 0,657 0,646 80 1,182 1,19
52 0,69 0,679 82 1,219 1,228
54 0,723 0,714 84 1,256 1,267
56 0,757 0,748 86 1,293 1,307
58 0,791 0,783 88 1,331 1,346
60 0,825 0,818 20 1,369 1,386
62 0,859 0,854 92 1,407 1,427
64 0,894 0,89 94 1,446 1,467
66 0,929 0,926 96 1,484 1,508
68 0,964 0,963 98 1,523 1,549
70 1 1 100 1,562 1,59
72 1,036 1,037 102 1,601 1,631
Tabnuvua 4.6. 3HauyeHMA NONPaBOYHOrO KO3 PULNEHTa @,
npy ABNXeHUn TenNOHOCUTEN NO CXEME «CHU3Y-BBEpX»

@1 ANA pagvaTopos @1 45 paguaTopos

‘% BbicOTOM H, MM % BbICOTON H, MM

300 1 400 500 n 600 300 v 400 500 v 600

44 0,547 0,539 74 1,075 1,077
46 0,579 0,572 76 1,113 1,116
48 0,612 0,605 78 1,151 1,155
50 0,646 0,639 80 1,19 1,194
52 0,679 0,673 82 1,228 1,234
54 0,714 0,708 84 1,267 1,274
56 0,748 0,743 86 1,307 1,315
58 0,783 0,779 88 1,346 1,356
60 0,818 0,815 90 1,386 1,397
62 0,854 0,851 92 1,427 1,438
64 0,89 0,888 94 1,467 1,48
66 0,926 0,925 96 1,508 1,522
68 0,963 0,962 98 1,549 1,564
70 1 1 100 1,59 1,607
72 1,037 1,038 102 1,631 1,65
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Tabnuua 4.7. 3HaueHus nonpaBoyYHOro KoatbgpuumeHTa @;
NpU ABUXEHUN TENSTIOHOCUTENS MO CXeMe KCHU3Y-BBepX»

Mo Mep

Kr/c Kr/v P2 Kkr/c Kr/9 @2
0,015 54 0,662 0,07 252 0,772
0,02 72 0,681 0,08 288 0,782
0,03 108 0,709 0,09 324 0,792
0,04 144 0,73 0,1 360 0,8
0,05 180 0,746 0,125 450 0,818
0,06 218 0,76 0,15 540 0,833

MpumeyuaHue. 3HaYeHUe P2 NpU OBWKEHUU TEMNNOHOCUTENS «CBEPXY-BHU3M
paBHO 1, «CHMU3Y-BHU3» - 0,96



28

5. NPUMEP PACYETA 3TAXECTOSIKA OQHOTPYEHON
CUCTEMbI BOOAHOIO OTONNEHUA

Ycnosus dns pacyéma

TpebyeTcs BLINONHUTL TEMMOBOA PaCYET 3TAXKECTOAKA BEPTUKANLHON OAHO-
TpybHOW cUCTEMbI BOASHOMO OTOMMEHUA CO CTanbHbIM NaHenbHbIM pagnatopom «VO-
NOVA Kompakt». Paguatop yCTaHOBMNEH Ha HapyXHOI CTEHE NMog OKOHHLIM NPOEMOM
6e3 Huwu (anuHon 1200 Mm) Ha 17 aTaxe 17-3TaXKHOTO 3AaHUS, NPUCOEANHEH K CTOAKY
CO CMELUEHHbIM 3aMblKatoLWMM y4acTkoM M ocHawéH tepmoctatoM «MEPU-TS-E» Ha
noAsodke K npubopy. [iBvxeHue TennoHocuTensa B npubope No cxeme «CBEpPXy-BHU3Y.

TennonoTepu nomelleHus coctaenstoT 1400 BT. TemnepaTypa ropsuero tensno-
HOCUTENS Ha BXo[e B CTOSK t, YCNOBHO NpuHUMaeTcsa paBHoi 95°C (6e3 yyéTa Tenno-
noTepb B Maructpanu), pacyé€THblil nepenas TemnepaTtyp No cTosky Al,=25°C, Tem-
nepaTtypa BO3fyxa B oTannusaemom nomeuwleHun {,=20°C, aTtmoccepHoe pasneHune
Bo3ayxa 1013,3 rMNa, 1. e. b=1. Pacxog Bogbl B cToAke My =0,154 kric (554 kr/v).

YcnosHbli guameTp ctosika dy=20 MM U guameTpel TPYO NOABOAOK U 3aMblKato-
uero yyactka d,=15 Mm onpefeneHs) 8 pesynbtate nNpeasBapuTesibHOTO rMapasnuye-
cKkoro pac4éra. ObLwas AnvHa BEPTUKANBHO Y TOPM3OHTanNbHO pacnonaraembix Tpyd B
nomMmelleHnn coctasnsaeT 3,8 m:
Limp. ¢ =2,3 M (dy=20 MM), Lmp, ¢ =0,4 M (dy=15 MM), Linp . =0,5 M (d,=20 Mm), L, . =0,6
M (dy=15 Mm).

[NocnedogamensHocmb mennogozo pacyéma
Tennosol noTok Npubopa B pacy€THbIX ycnosusx O, BT, onpeaenseTca no

q)opMyne Q:;'"”" = Qmml - Qmp n (5'1)
rae  Quom - TENNONOTEPM NOMELLIEHUS NPV PACHETHBIX yCnosusix, BT;

Qmp,n - MONe3HbIN TennoBoit NOToK OT Tennonposoaos (Tpy6), BT.

MoneaHbld TENNOBOW MOTOK OT TENMIONPOBOAOB NPUHUMAaETCH OObLIMHO paBHLIM
90% ot obwei Tennootaaum Tpyb nNpu Npoknagke MX y HapyXHbiX CTEH U AocTuraet
100% npwu pacnonoXxeHu CTOAKOB Y BHYTPEHHUX NEeperopoaok.

B Hawem npumepe npuvumaem 0, , =090, ,

mpn

roe Qmp =Qmp. s me. etmp. 2 me. 2 (5.2)

Grps W Qupo - TEMNOBbIE MOTOKW 1 M OTKPLITO MPOSIOXKEHHBIX COOTBETCTBEHHO
BEPTUKanNbHbIX W rOpU3oHTanbHbIX rmagkux Tpyb, onpeaensiembie no NpunoxexHuio 3,
BT1/wm;

Lyp ¢ Ly, - 06Wiasi AnvuHa CooTBETCTBEHHO BEPTUKASIBHLIX U FOPUIOHTANbHLIX
TENNonpoBoAos., M.

lMonesHblit TennoBo NOToK oT Tpyd O

npY ABWXEHUN TENNOHOCUTENS «CBep-

mp n
Xy-BHU3» onpenenéH npu TemnepaTtypHom Hanope ©,,,,, =1, —1, =95 - 20 = 75°C (6e3
yuéTa oxnaxaeHust Bogbl B paguaTope), rae t, - TemnepaTypa TennoHocuTenst Ha BXo-
ae B ataxecTosik, °C.
0,,,=0,9[785-2,3+62,80,4+1,28(78,5:0,5+ 62,8-0,6)]= 274 Br.
oM =0, — Qppa= 1400 - 274 = 1126 Br.

B obuwem cnyyae pacqéTt Beg€Tcs uTepaunoHHbIM meTogoM. [peasaputenbHo
(v3 Tabn. 1.2) ¢ y4éTom TpeboBaHus K An3aitHy XKUNOro NOMeLLEHUs BbIGupaeTcs Mo-
fens paguatopa «VONOVA Kompakt» 11K-500-1000 n npuHumaetca cooTeeTCTBYlO-

Lee 3HadeHune KoadbduumeHTa 3aTekaHms 0np=0,16 (no AaHHbIM Tadn. 3.2).
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Pacxon Bopb! yepea npuGop paseH M, =a,, -M,, = 0,16 - 0,154 = 0,0246 kr/c.

Mepenag TemnepaTyp TENNOHOCUTENS MeXay BXOAOM B OTONUTENbHLIN Npubop
U BbLIXO[IOM U3 Hero At,, onpeaenseTcs no gopmyne

A 2 O 1126
" C-M,, 41868-0,0246
rae C — ynenbHasi TenfoéMKocTb BoAbl, pasHas 4186,8 [/(kr-°C).

TemnepaTypHbit Hanop O ¢ fonycTumeim NpubnuxeHnem (6e3 yuérta oxnaxae-

HWUS BOAbl B CTOsike OAHOTPYGHOI CUCTEMbI OTOMNeHUs) onpepensieTca no gopmyne
(4.2).

=109°C , (5.3)

At
©=1,-—"~1,=95-545-20=6955°C.

OnpepenseM npeasaputeneHO Tpebyemblii TEMMOBOW NOTOK pajuaTopa npu
HOPManbHbIX ycrnosusax Q™ no dopmyne

0" = Q" 1126
® @ p,opb 0992-1-1-1
rae @, v @; - 6e3pasmepHole koahdULMEHTLI, NPMHUMaeMble no Tabn. 4.5un 4.7.
p — 6e3pasmepHsiit KOIPULMEHT, NpuHUMaeMbld no Tadn. 4.4 (ucxogs u3
npeasapuTensHo BbliGpaHHOTO TUnopasvepa paguatopa). B Hawewm cniydae npu gsu-
XEHUW TENNOHOCUTENSA NO CXeME «CBEPXY-BHU3» p=1.

=1135Bm , (5.4)

Mcxoos M3 nonyyeHHoro sHaueHust Q™ v kenaemoi onuHbl npubopa (900 —

1200 mm) cornacHo Tabn. 1.2 npuHMMaem BMECTO NpeaBapuTenbHO BbIGpaHHOro Tmno-
pasmepa 11K-500-1000 tunopasmep 11K-500-920 ¢ Q,,=1190 Br.

C yuétom pekomeHpauuin [7] pacxoxpenve Mexay TersioBbiMW MNOTOKamu OT
Tpebyemon 1 yctaHaBnvBaemon nnowansMu  NOBEpPXHOCTW Harpesa OTOMUTENbHOro
npubopa [oryckaetcs B npejenax: B CTOPOHY ymeHblweHus — fo 5%, Ho He Bonee,
YyeMm Ha 60 BT (Npy HopManbHbIX YCNOBUSAX), B CTOPOHY yBENU4eHUst — Ao Gnvxaiuero
TMnopasmepa.

B o6wem cnydae HeBsizka npu nogbope npubopa onpeaenseTcs no dopmyne

[(Q,~Q™):Q"] 100% = [(1190-1135):1135] -100 = +4,8%.  (5.5)

Mockonky Hessiska He npeBbiwaeT 10%, KOPPEKTUPOBKY Temnepatypbl
TEennoHOCUTENs Ha BXOAE B CNEAYIOLLMIA 3TAXECTOSK MOXHO HE NMPOU3BOAUTD.

Takum 0BpazoM OKOHYATENLHO MPUHUMAaeM K YCTaHOBKE NaHenbHbIA paanaTop
«VONOVA Kompakt» 11K-500-920.
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6. YKA3SAHUA NO MOHTAXY CTAJIbHbIX NAHENbHbIX
PAQUATOPOB «VONOVA KOMPAKT» U
OCHOBHbIE TPEBOBAHUA K UX IKCMNYATALIUU

6.1. MoHTax cTanbHbIX NaHensHbix pagnaTtopoB « VONOVA Kompakt» npousso-
autcs  cornacHo  TpeBosaHusm  CHulM  3.05.01-85 «BHyTpeHHue caHuTapHo-
TexHun4yeckne cuctembt» [13], HACTOSALWMX peKoMeRAaUni, a Takke pekoMeHaauui [14].

6.2. NaHenbHble papuatopel «VONOVA Kompakt» noctasnsiotcs cupMoi-
U3roToBUTENEM U €& peruoHanbHbLIMU AuMnepamMmn CornacHo HOMEHKNaType, npeacTas-
NEeHHON B hpMEHHBIX NpocnekTax. Ha oTeyecTBEHHOM pblHKe valle Bcero npeacras-
neHbl TUNbI pagnaTopoB, ykasaHHble B B Tabn. 1.1 u 1.2 Hactoswmx pekomenaaumi.
Kak ykasbiBanocb, paavatopbl MOCTaBNSOTCS OKpalleHHbIMU, OBGEPHYTLIMKA NOMNUITU-
neHoson nepdopMpoBaHHON NNEHKOW N CHABXEHHBIMW BKRagbIlamMu Ans 3awuTbl
KpOMOK paguaTopoB. CBepxy v CHYU3Y paanaTophbl 3allyLieHbl KapTOHHBIMU KOpo6Gkamu.

PagvaTtopsl cnegyet XpaHnTb B CYXMX MOMELLEHUAX.

6.3. PaccTosiHve Mexay paavatopoM U CTEHOW, Y KOTOPOW OH YCTaHOBMEH, on-
penensieTcsl KOHCTPYKLMSIMU CKOD, mpuBapeHHbIX C ThiMbHOW CTOPOHbI paguatopa, u
KOHconen (kpoHwTenHos). Ha puc. 6.1 nokasaHo pasmelueHue ckob, a Ha puc. 6.2 yc-
TaHOBKa paguaTopa Ha CTeHe MpU NpUMEHEHUU PUPMEHHBIX KPOHLITENHOB-KOHCONEN
«Vonomat».

— A,
Tun Pasuep :
paguatopa X, mMm o — ’H'h’(‘ﬂ

10 100 F L] i g
11K 93
21 K-S 100

22K 100 ) ,’ g
33K 100 g{ SEVEWEU Iy

Puc. 6.1. Cxema pacnonoxeHus ckob ans KpernneHusl pagmaTopos BCEX TUNOB Ha CTeHe

ANANRRNN

Tun Pasmep
paguatopa| Z, Mm
Puc. 6.2. YcraHoBka
10 38 papmuatopa «VONOVA
11K 50 Kompakt» Ha cTeHe Ha
21 K-S 74 KPOHLUTENHAaX-KOHCONAX
«Vonomat»
22K 86
33K 86
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Mpu pnvuHe pagmatopa L=1800 mm n Gonee npeaycMoTpeHa ycTaHoBKa AOMNON-
HUTENbLHOro KPoHLWTEHHa. PaccTosHue oT kpas pagvwatopa 40 cepefunHsl ckob noa stoT
KpoHWTenH Y=L/2 (cm. puc. 6.1).

PaccTosHua oT CTeHbl 4O OCeN NPUCOEAMHUTENbHBIX NAaTpybkoB Z, ykaszaHHble
Ha puc. 6.2, oauHaKoBbI Ans paauaTopos BbicoTon oT 300 go 900 mm.

6.4. MoHTax HaCTeHHbIX paguaTopoB BeAETCS Ha NOArOTOBNEHHbIX (OwWTyKaTy-
PEeHHbBIX 1 OKPALUEHHbBIX) NOBEPXHOCTAX CTEH.

6.5. MoHTaX HacTeHHbIX paauaTopoB HEOBXOAMO NPOM3BOAUTL B CReaytoLLeM
nopsake:

- pa3MeTUTb MEeCcTa YCTaHOBKM KPOHLUTERHOB-KOHCOIEN (B COOTBETCTBUM C PUC
6.1);

- 3aKpenuTb KPOHLUTEMHbI B cTeHe awobensamu (He gonyckaeTcs NpucTpenka Kk
CTeHe KPOHLUTEWHOB, Ha KOTOPbIX KpensaTcs oTonuTenbHbie Npubopsl 1 TENNONpoBoAbI
CUCTEM OTOMNEHNSR);

- yoanuTb ynakoBKY TONbKO B MecTax NpUcOeduHEHWs paauartopa K noaBoAs-
LM Tennonpoeoaam,;

- YCTaAHOBWTb PaAANATOP Ha KPOHLWITENHAX,;

- COeAWHWUTL PaanaTop C NOABOAALMMU TENMONPOBOAAMMU CUCTEMBI OTONMEHUS,
oGopyaoBaHHLIMU NO KpalHeh Mepe Ha OAHOW M3 NOABOAOK KPAHOM, BEHTUNEM vnu
TepMOoCTaToM,;

- YCTaHOBUTb BO3[yXQOTBOAUUK B BEPXHIOW NPOOGKY.

6.6. MNpu MOHTaXe HacTeHHbLIX paguaTopoB cnegyet usberats cnyyaes WX He-
npaBunbHON YCTaHOBKM:

- CMWULLKOM HW3KOro pasmelleHus, T.K. Npu 3as3ope Mexay norioMm 1 HU3OM
pafgnatopa, MeHbliem 75% rnybuHbl npubopa B ycTaHOBKE, yMeHbLaeTes achdeKTuB-
HOCTb TennoobmMeHa u 3aTpyfHseTcs ybopka nog paguaTopom;

- yCTaHOBKM paguatopa Ha KOHCONAX MMM KPOHLUTENHaX, W3fOTOBMEHHbIX
APYTMK bUpMaMK, BNOTHYHO K CTEHE WK € 3a30pOM, MEHBLLUM 25 MM, YXyALLaIoLLen
Tennootaady npubopa v BbidblBaKOLWEN NbiNeBble 3anu3bl (cneabl) Haa npubopowm;

- CAVLIKOM BbICOKOW YCTaHOBKW, T.K. MpWU 3a3ope Mexay NofoM v HU3OM
papuaropa, 6onbluem 150% rnybunbl npubopa B ycTaHOBKe, yBENnMUMBaETCs rpafueHT
TemnepaTyp BO3Ayxa Mo BbICOTE NOMeLueHusi, 0cCO6eHHO B HUXKHEW ero yacTu,

- CIAWKOM Manoro 3asopa Mexay Bepxom

paguatopa 4 HUW3OM NOAOKOHHUKa (MeHee 90% ;;/Eij
rnyBuHbl  paguatopa B yCTaHoBKE Mpu  BbiCOTax o MNpasunbHo
paguaTopa 500 n 600 MM 1 75% - npu Beicotax 300 HenpaeunsHo /’/,’/
n 400 mM), T. K. MPU 3TOM YMeEHbLIAETCs TENNOBOM 77 f’
noToK paguatopa (puc. 6.3); oW :’,////// ﬁ

- HErOPU3OHTANBHOIO NOMOXEHUS KONNEKTOPOB
paguatopa, T.K. 3TO yXydwaeT ero Tennosble
riokasatenu, TrMrimMeHNYHOCTb U BHELLHW BUA;

- YCTaHOBKU nepep paavaTopoM AekopaTus-
HbIX 3KPaHOB UMW 3aKPbITUS €ro wtopamu, T. K. 3TO
TaKke TNPUBOOUT K YXYAWEHWO TEnnootaadu Wu

(@)

-

MrMeHUYeckUX XapakTepucTuk npubopa u uckaxaer Puc. 6.3. CxeMbl yCTaHOBKU
paboTy TepMocTaTa ¢ aBTOHOMHbBIM OATHUKOM. naHernsHoro pagnaropa nog
6.7. MoHTaxX  HanonbHbiX  paguaTopos NOACKOHHIKOM

NPOU3BOAUTCH HA  HapyXHbIX WU BHYTPEHHUX
BEpPTUKanbHbIX KOHCONSX (cToMkax). Bo3moxHO oOcHalleHWe HamonbHbIX paguaTtopoB
TENNO3awWuTHbIMA  3Kpakamu, OOpall@HHbIMA B CTOPOHY HApYXHbIX OrpaXaeHwuh
(ocTeknenus).
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6.8. MNocne okoH4aHus oTgenoyHbix paboT HeobXxoAuMO yaanuTb YNaKoBKy.
Ecnu ynakoBka Obina cHATa [0 OKOHYaHUA OTAENOYHbIX paboT, paguatop cneayet
TWATeNbHO OYUCTUTb OT CTPOUTENBLHOrO MyCOpa WU MPOYUX 3arpsA3HEHUN, T.K. OHU
CHWXaIOT TENSIOBOI NOTOK OTONUTENLHOIO Npubopa.

Ocobo oTMeTUM, uYTO NPOU3BOAMTL TPaAHCNOPTUPOBKY, XpPaHeHWe WU MOHTaX
CTanbHbIX flaHenNbHbLIX paguaTopoB C rOTOBLIM MakoBbiM MOKPbITUEM HEOBX0AUMO
Haanexawm o6pa3oM, MCKNIOYAWUM MEeXaHU4YeCKue MOBPEeXAeHUs), HapylweHus
fIaKoKpacoyHOro MNOKPbLITUSA, nonagaHue Briary (Hanpumep, OO0XAS, KOHAeHcaTa) u
BO3JEACTBUE arpeccuBHbIX cpef (Hanpumep, CBEXero LEMEHTHOro pacTsopa unu
3acTbiBatoulero 6eToHa).

6.9. He pekomeHayeTcss ponyckaTe MOMHOMO NEPEKpbLITUA NoABoAa Tenno-
HOCUTEnNA K 3anonHeHHOMY BoAOW paguatopy. OTknioyeHWe paguartopa, Hanpumep,
WapoBLIMK KpaHaMU Ha NOABOLKAX JONYCK2ETCH NpW HanMuIuy BO3[YXOOTBOAYMKA,
KOTOpbIi B 3TOM cryyae [omkeH ObiTb OTKPuIT. Bo u3bexanune onopoxHeHus
pagmatopa BO BPEMS HamnagoudHblx paboT Ha CTosike, K KOTOPOMY NOAKMIOYEH npubop,
peKkoMeHayeTCsl NepekpbITb 3aNOPHbIN KpaH, YCTAHOBANEHHbIA Ha HWKHEW NOABOAKE.

6.10. Kateropuyecku sanperaetcs gONOMNHUTENbHAsA OKpacka paguartopa «me-
TanmM4YecKUMU» Kpackamu (Hanpumep, «cepebpsiHKOW») U BO3AYXOBbINYCKHOMO OTBEP-
CTUS BO3YXOOTBOAUMKA.

6.11. B npouecce akcnnyarauuv crieayeT nNpousBoanTb OYUCTKY HapyXHbIX No-
BEPXHOCTEel pagmaTtopa B Havane otonuTenbLHOro cesoHa u 1-2 pasa B Te4eHUe oTonu-
TenbHOro nepuoaa. lNpu o4nCTKe pagnaTopoB HENb3N UCNONbL3oBaTh abpa3usHbie Ma-
Tepuansl U cpefcTea, ABMNAWKECS arpeCCUBHBIMU BELLECTBAMU (CUMBHOMW LWENMOYLIO
Unn kucnotown). UckiloyaeTca Cnons3oBaHWe NOPUCTLIX YBNAXKHWUTENEN.

6.12. pu ncnonbL3oBaHUK B KAYECTBE TEMNOHOCUTENA ropsaYeir Boabl eé napa-
METPb! JOMKHbI YAOBNETBOPATb TpebosaHuam «[MpaBun TexHuueckoi akcnnyatauuu
3NeKTPUYECKUX cTaHumit u ceTe Poccuiickor ®enepauumn» [6].

CopepxaHue pacTBOpP&HHOro kucnopoaa B BoAe CUCTEM OTONMNEHUS HE OOMKHO
npeebiwaTte 20 mkr/am® [6), [15], a sHaueHue pH fomkHo 6bITb B npeaenax 8 -9,5
(onTumansHo 8,3 - 9). ConepxaHve B Boae coeauHeHui xenesa (0o 0,5 Mr/nM3) n apy-
rMx npumeceit - cornacHo [6].

6.13. Mpu akcnnyaTauum cranbHbIX pPaguaTopoB criefyeT NOMHWUTb, YTO OHU
BECbMa YyBCTBUTENbHLI K KaueCTBy BOAONOArOTOBKM, 0OCOBEHHO K COepXaHuio B Bofe
Kucnopoaa u 3arpasHeHuit (wnama). Noatomy paguatopbl «VONOVA» pekomeHgyeTcs
-NPUMEHSATL B CUCTEMAX OTONNEHWUs C HE3aBUCUMOWN CXEMOI NOACOEANHEHUA K cUcTeMe
TennocHabXeHWs, C 3aKpbITbIMU pacVMPUTENbHBIMU COCYZIaMKU, COBPEMEHHBIMU LIUP-
KyNSILMOHHLIMK HAcocaMu, a TaKkke C YCTPOCTBaMU ANA NOAMUTKM [ead3pUpOBaHHON
BOAOW 13 BOAONPOBOAA UNU HENOCPEACTBEHHO U3 TEennoBow ceTu. [Ana yMeHblueHus
ONACHOCTM NOALWNAMOBON KOPPO3un LenecoobpasHa ycTaHOBKa rpa3eBukos, a npu
MCNOMb30BaHMU TEPMOCTATOB M @BTOMATU3UPOBAHHBLIX BO3QYXOOTBOAYUKOB — eié n
(hUNbTPOB, B TOM YMCre MOCTOSKOBLIX. KONnYecTBoO B3BELUEHHbIX BELWECTB B BOAE He
[OMKHO NpeBblllaTh 5 mriam®,

6.14. Mepen ycTaHOBKOK CrafibHbIX NAHEfbHLIX PAAWaTOpPOB B KyXHAX, BaHHbIX
KOMHaTax U Tyanetax HeobxoauMo TuiaTenbHO NPOBEPSATH KAYECTBO UX NaKOKPaco4HO-
ro NOKpbLITUA. PaauaTopbl ¢ HapyLIEHEM 3TOFO MOKPLITUS A0SMKHbI GbiTh 3aMeHeHb! Ka-
YECTBEHHbLIMU, TIPUYEM TE U3 HUX, Ha KOTOpble MOrYT nNonaaatb 6pbiark, AOMKHLI ObiTh
3almuLeHbl cneunanbHbiMK 9KkpaHaMu, 0GNMLOBKON U T. M.

6.15. WN3bbitouHoe Aasnexue TennoHOCUTENs, DaBHOE CYMME MaKCAMarnbHO
BO3MOXXHOTO Hanopa Hacoca U FfMapoCTaTUHecKoro AaBneHusl, He QOMMKHO B pabouem
pexume cucTembl OTONNEHUA NpeebiwaTb B nobom paguatope 0,8 MMa. MuHumans-
Hoe npofHoe AaBneHwe Mpu ONpecCoBKE CUCTEMbl OTOMMEHUA AoMKHO 6biTb B 1,25
pasa 6onbie paboyero [6].
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3ameTum, yto CHulM 3.05.01-85 ponyckaeT nonyTopHoe npesbitieHne paboyero
OaBNEHUsI MpWU UCMbITaHUW BOASIHLIX CUCTeM oTonneHus. B 1o xe BpemsA npaktuka u
aHanus ycnosuWil aKCrylyaTauuv naHemnbHbIX PaavaTtopoB B OTEYECTBEHHbLIX cucTemax
oTonneHus, nposenéHHbil OO0 «Butatepm», MOKa3biBaOT, YTO 3TO NpPEBbLILLEHUE
uenecoo6pasHo aepxaTtb B npegenax 25%. Cneayet Ttakke WMeTb B BUAY, YTO AaB-
neHne TENNOHOCUTENSA NpU onpeccoBke W paboTe CUCTEMblI OTOMNEHUA He JOMKHO
NpeBbILLIaTL MakcMManbHO OOMYCTUMOrO ANs camoro «cnaboro» anemMeHTa CUCTEMbI B
noboit eé Touke. Hanpumep, Npu NpUMEHEHUM MaHENbHbLIX PaaMaTopoB, PACCHUTAHHBLIX
Ha makcumanbHoe pabouee pasnenue 0,8 MIMa, ponyctuMoe n3bbiTOUHOE AaBneHWe
npy ONPeccoBke CUCTEMbI He AOMKHO npesblwaTts 1,0-1,2 MMNa He3aBUCMMO OT MaKcu-
ManeHoro paboyero gaBneHusl, Ha KOTOpOe paccyuTaHbl gpyrue, 6onee NpoYHble ane-
MEHTbI CUCTEMBI OTONNEHUS.

6.16. Mpu ocHalLeHUn NaHenbHbIX pagMaTopos 0b6s3aTenbHBIMK ANST HUX BO3AY-
X0OTBOAYMKAMU NpeanovTeHUe crneayeT oTAaBaTh aBTOMATUYECKUM, eCnu rapaHTupo-
BaHO COOTBETCTBMUE NapameTpoB TEMNOHOCUTENS! HOPMaTUBHBIM TpeboBaHUAM, B YacT-
HOCTW, MO NpenenbLHOMY codepXaHuio rpasu U wnama [6]. MNpu HecobnoaeHWu aToro
TpeboBaHus HeobXOAMMO MpUMeHsiTe Bonee NPOCTble U HaOEXHbIE B SKCMAyaTauuu
py4Hble BO34YyXOOTBOSHMKM.

6.17. Bo uabexaHvne o06pa3oBaHWsi BO3AyLHbIX NPODOK 3anonHeHWe BOAOW
cucTeMbl OTOMMIEHWS C  paguaTopamu, obopyaoBaHHbIMM - TepMocTatamu  Ha
NOABOAAWMX TennonpoBogax, creayeT npou3BoAWMTb CHU3Y uyepe3 0OpaTHylo
MarvcTpasnb npu OTKPbITbIX TEPMOCTaTax.

6.18. TepmocTar He HABMSETCA 3anopHOW apmartypol. Ecnu Heobxoaumo
AEeMOHTUpOBaTbL pagvaTop, Ha NoABOAKE K KOTOPOMY YCTaHOBMEH NPOXOAHON WK
YrnoBoi TepMocTaT, CreayeT CHsITb TEPMOCTAaTUYECKYIO FOMNOBKY U MOFIHOCTBIO 3aKpbITh
TepMocTaT C MOMOLUbI0  MEeTanuyeckoro wunuM  YNpPoYHEHHOrO NNAacTMaccoBOro
KOMnauka, a 3aTeM 3arnylmTb ero CO CTOPOHbI CHATOW NOABOAKM, a TakkKe BTOPYIO
noABOAOKY.

6.19. He pexomeHayeTCcs ONOPOXHATL CUCTeMy oTonneHua Gonee, yeM Ha 15
OHen B roay.

6.20. Bo nsbexaHve 3amep3aHus BoAbl B paguaTtopax, NpUBOAsILLEro K Ux pas-
pbiBY, He AonyckaeTcsi obays paguaTopa cTpysiMyi BO3ZyXa C oTpuuaTesibHol Temne-
paTypoi (Hanpumep, Npy NOCTOSIHHO OTKPLITO HOKOBOW CTBOPKE OKHa).

Mpy MUHYCOBBIX TEMMNepaTypax Hapy)XXHOro Bo3ayxa He [oMyckaeTCs OTKpbiBaThL
CTBOPKU OKOH (OCOBEHHO B MX HWDKHEN YacTu) AN MHTEHCUMBHONO NPOBETPUBAHUS NPU
3aKPbITLIX PYYHbIX KpaHax UnuM TepmocTaTax y oTonuTernbHbIX Npubopos BO nabexaHue
3amep3aHus Bogbl B 3Tux npubopax. XKunbubl U noceTuTenn o6LLEeCTBEHHbIX 34aHUN
(0coBEeHHO roCcTUHML) [OMKHbI ObiTh U3BeLeHbl 06 3Tom TpeboBaHUU.

6.21. Paguatopbl «VONOVA Kompakt» MOryT npumeHsATLCS B cucTeMax oTo-
NneHusi, 3anonHeHHbIX aHTudpusom. B atom cnyuae npu repmeTusaummn pesLBOBbLIX
coeANHEeHUN CTanbHbIX TennonNpoBoAOB, (PUTUHIOB WU APYIUX 3NEMEHTOB CUCTEM OTO-
NNEHUS MOXHO UCMONb30BaTh LIENKOBUCTLIA NEH (HO He NeHbKy U 6e3 MacnsHomi kpac-
Ku), repMecun unu aHaspobHble repmeTukn, Hanpumep, Tuna Loctite 542 u/unu Loctite
55. PekomeHgyeTcA Ans 3TOW LENU UCNOML30BATL TakkKe 3NOKCMAHbIE 3Manu WUnu
3Manu Ha OCHOBE PacTBOPOB BUHUNXITOPUAOB, aKpWUIOBBLIX CMOM W aKpWUIOBLIX COMO-
numepoBs. Obpaujaem BHUMAaHUE, YTO NPU UCTIONL3OBAHUM B KayecTse repMeTtuka yn-
notHutenbHo HUTU Loctite 55 ponyckaetca ocTuposka 6e3 notepu repmMeTUHHOCTU
nocne nosopota uUTUHra.

AHTU(PN3 AOMKEH CTPOro COOTBETCTBOBATL TpeboBaHUAM COOTBETCTBYIOLMX
TEXHUHECKUX ycnosui. 3anofHeHne CUCTEMbI aHTM(PPU3OM [OMNyCcKaeTCs He paHee,
yem yepes 2-3 gHA nocne eé MoHTaxa.
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M3 ucnonbsyembix B Poccuu mapok aHTudpusa 3acflyKuBaeT BHUMAHWS NO-
crasnsiembin OO0 «l"enuc UHT» (Ten. (095) 748-87-13) HM3ko3amep3aoLwmMi TeNSIOHo-
cutenb «DIXIS-30» (Ha ocHOBe 3TUMEHrnuKkonsa) ¢ Haunbonee ONTUMarnbHbLIM O OTe-
YeCTBEHHbIX YCNOBUM 3KCrIyaTauum COOTHOLIEHUEM rmukons u soael. Mcnonb3osaHve
aHTudppusa «DIXIS-65» npy pasbaBneHun ero BoAON B «AOMALUHUXY YCNOBUAX MOXET
yXyawuTb kauectso cmecu. Obpaulaem BHUMaHWE Ha LenecoobpasHoCTb NpUMeHeHUs
aHTucppusa «DIXIS TOP» (Ha ocHoBe nponuneHrnukons), obecneynsatowwero 6esonac-
HOCTb paboT npu 3anofMHEHUN UM CUCTEMbI OTOMNMEHUS U NPU 3KCNyaTauuu aTon cuc-
TEeMbI.

6.22. lNpun BLINONHEHWN CUCTEM OTOMMEHUS U3 MeHbIX TpyS Heobxogumo npu-
MEHSITbL NepexoHVKU M3 BpoH3bl UNu kavyecTBeHHON naTyHu. B atom cnyvae Bo u3be-
XaHue paspyLlleHUs 3TUX NepexofHUKOB UCTONb3OBaHUE fbHA ANs repMeTu3auun co-
eauHeHnin 3anpeleHo. MoXHO NpuMeHsTL BbileyNOMSIHYThIE repMeTUKn (repmecun,
Loctite 542, Loctite 55 u 1.n.).

7. CTUCOK UCNONb3OBAHHOW NUTEPATYPbI
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lpunoxeHue 1

Ta6auna I 1.1. InnamMudeckne XapaKTePHCTHKH CTANLHBIX BOJOra30MpoBOXAHbIX
Tpy6 mo I'OCT 3262-75* HACOCHBIX CHCTEM BOISIHOTO OTOIJICHHA IIPH CKOPOCTH
BoJbI B HUX 1 M/c

Avametp 1py6, MM_ | pacyop sogs! YaenbHoe MpuBe- YaensHas xapakre-
S npY CKOpOCTH AMHAMUYECKOE AEHHbIiA PUCTUKA CONPOTHB-
a k-] = 1 m/c, Miw haBneHue ko3 uu. nexus 1 m Tpy6nl
~| = | £ rapas-
0T 4 I - 4 AP 4 4
88| £ &< | i | e | A10% | Ar0% | mmecoro | s10t | s10
ge| a |5 |22 m Ia T{’,%“”“ Ia Ia
g T |@ e | afe | GoTe? | Gele? m | erw)? | (el c)?
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 42,51 359 | 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

Mpumeyanus:

1) 1 Ma = 0,102 kre/m? ; 1 Nal(kr/c)? = 0,788:10° (krc/m?)/(kr/a)? ; 1 krcim? = 9,80665 MNa;
1 (kre/m?)/(kr/a)?= 1,271-108 Nal(kr/c)>

2) Mpwn ApyrMx cKOpPOCTAX BOAbI, COOTBETCTBYHOLMX OOLIMHO NaMUHAPHON U Nepexoa-
HOW 30HaM, 3Ha4YeHUs NPUBEREHHOIO Ko3dduumeHTa rMapPaBNUYECcKOro CoNpPoOTUBNEHNUA U
yAErnbHbIX XapakTepucTuk cnegyeT KOPPEKTMPOBaTb COrMMAcHO U3BECTHBIM 3aBUCUMOCTAM
(cm., Hanpumep, A1 AnbTwyns 1M Ap. vapasnuka v aspoguHamuka.- M., CTtpowusaar,
1987). Ina ynpolyeHuss 3Tux pacyéToB akTUHeckMe ruapaBrnYeckue XapaKTepucTuku
Tpy6 S, ' n K03chdpULIMEHTOB MECTHOIO CONPOTUBNIEHNS OTBOAOB, CKOG 1 yTOK U3 aTUX TPy
{ Nnpu CKOPOCTAX TENSIOHOCUTENS, COOTBETCTBYIOWMNX YKa3aHHbIM 30HaM, B CUCTEMax OTO-
nnexus ¢ napametpamu 95/70 n 105/70°C MOXHO ¢ AONYCTUMON ANA NPAKTUHECKMX pacqé-
TOB NOrpewHocTbio (Ao 5%), onpeaensTb, BBOAS NONPaBOYHbLIA KO3MMULIMEHT HA HeKBaA-
paTUYHOCTb @4 , NO hopMyrnam

S =8; " @4, (n1.1)
C'=C'a Qg , n1.2)
C=0C4 04, (n1.3)

rae S;, {’s v {4 - XapakTepuCTUKU, NPUHATLIE B KAYECTBE TaBNUUHBIX NPU CKOPOCTAX BO-
Dbl B Tpy6ax 1 m/c (cMm. , B yacTtHocTK, Tabn. M 1.1 HacToALLEro NPUNOXeHUs).

3HaueHusa @, onpegensioTtcs no Tabnuue M 1.2 B 3aBUCMMOCTY OT gUameTpa yCNoBHO-
ro npoxopa cranbHoi Tpybbi d, , MM , 1 pacxoaa ropsueit Bogbl M co cpeaHein Temneparty-
poit oT 80 go 90°C .

3) Mpu cpeaHnx TemnepaTypax TenroHocutens oT 45 fo 55°C 3HaueHus ¢, onpeae-
nATcsa no npubnuwkéxHHon dopmyne

Pas0) = 1,5 Qs — 0,5, (I'I14)

rae Quso) - NONPABOYHBIN KOIDULIMEHT NpU cpeaHeil TemnepaType TennoHocutensa 50°C;

¢4 - NOMpaBOYHbIN KOAhPULIMEHT Npu cpefHel TemnepaType TennoHocutens 85°C,
npuHumaemeit no Tabn. N 1.2,




Ta6auua IT 1.2. 3nayeHus NONPaBOIHOIO KoddduuuenTa @4

lpodomkerue npunoxerus 1

Pacxop ropsideit Bogbl M B Kr/c (BepxHsist CTpoKa) 1 B Kr/u

' M (HWXHSIA cTpoKa) NpU AMaMeTpe YCNoBHOro npoxoaa Tpyb dy,, MM
10 15 20 25 32 40 50
102 kr/c- | 0,1724 | 0,2676 | 04879 | 0,7973 | 1,3991 1,8249 | 3,0495
’ Kr/y 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 1,4799
' Kr/d 301,0 467.0 8525 1392,8 | 24444 | 3188,2 5327,6
1.06 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
' Kr/y 1948 302,4 551,5 901,4 1581,8 | 2063,2 34477
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 0,6973
' Kr/4 141,8 220,3 401,8 656,3 11516 | 1502,3 | 2510,3
'1 1 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
' Kr/q 110,2 171,0 3121 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
' Kriv 89,3 138,6 252 .4 4126 724,0 9943 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
' Kr/y 74,2 115,2 210,2 3434 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 2520 442 4 576,7 9641
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 5044 842,8
’1 29 kr/lc | 0,0117 { 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/y 421 65,5 119,2 194,8 3416 4457 7445
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 0,1843
' Kr/y 374 58,3 106,2 173,5 304,2 397,1 663,5
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 0,1653
' Kr/y 33,5 52,2 95,4 155,5 2732 356,0 595,1
128 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 5371
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
' Kr/Y 27,7 428 78,1 127,4 2416 2916 487 .4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
' Kr/v 25,2 38,9 71,3 116,3 203,8 266,0 4446
134 kr/c | 0,0064 | 0,0009 | 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 | 0,0001 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
' Kr/y 21,2 32,8 59,8 97,6 171.,4 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
’ Kr/y 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/d 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lpunoxexue 2

Homorpamma ans onpeaeneHnsi NoTepu AasfieHNs
B MeZiHbIX TPY6ax B 3aBUCMMOCTU OT Pacxofa BoAb!
npu eé Temnepatype 40°C
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A — notepu gaeneHnus Ha Tpenue B MeaHbIx Tpybax 1 M npu Temreparype
TennoHocuTens 40°C, Mm Bop,. cT.;
B — BHyTpeHHWE AnameTpbl MeaHbIX TPYS, MM;
C — ckopocTb BoAbI B TpyBax, mM/c;
B — noteps gaBneHus Ha MeCTHLIE CONPOTUBNEHUA NPY KO3 duumeHTe co-
NPOTUBNERUS [=1 1 COOTBETCTBYIOWEM BHYTPEHHEM QuameTpe NOABOAAUIEN
MEegHOK TPyObl, MM BOA. CT;
E — BHyTpeHHWe anameTpbl MefdHbIX TPYD, xapakrepHble Afs 3anagHoeBpo-
MeNCcKoro polHKka, MM;
F — pacxog Boabl 4epes Tpyby, Kriv.

Mpu cpegned Temnepatype 8oget 80°C Ha 3HAYEHN] NOTepu RasneHus,
HalAeHHbIE MO HACTOSALWEN HoMOrpaMMe, BBOAUTL NONPABOYHbIA MHOXMUTEND
0,88; npu cpenHen Temnepartype 10°C — nonpasoyHbI MHOXUTENb 1,25.
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MNpunoxeHue 3

TemyioBoii NoTok 1 M OTKPLITO NMPOJI0XKEHHBIX BEPTHKAIbHBIX TIaJKAX
MeTa/NIHYeCKUX TPYD, OKpallleHHbIX MACIAHOH Kpackoid, q-p , Br/M

Tennosoi notok 1M TpyBul, B1/m, npn ©, °C, uepes 1°C

4, | o,
ma | C L o[ 1] 23| 4|56 ] 7] 8] o9
15 19,2 19,9 20,7 21,6 22,3 23,1 23,9 24,8 25,6 26,5
20 30 24 1 250 | 26,0 | 27,0 28,0 29,1 30,1 31,2 32,2 33,4
25 30,0 312 | 32,5 33,7 35,0 36,3 375 38,9 40,2 41,6
15 27,4 28,7 29,5 304 31,3 32,1 33,0 33,9 34,8 35,7
20 40 34,5 35,9 36,9 | 38,2 391 40,2 41,3 42.4 43,6 447
25 42,9 449 | 46,3 | 47,5 48,9 50,3 51,7 53,0 54,5 55,8
15 36,6 37,5 38,5 39,4 39,8 41,3 422 43,2 44 1 45,1
20 50 45,8 46,9 | 48,1 49,3 50,4 51,7 52,8 54,0 55,3 56,5
25 57,3 58,7 60,2 61,5 63,1 64,6 66,0 67,5 69,1 70,5
15 46,0 472 | 481 491 50,1 51,1 52,2 53,2 54,2 55,3
20 | 60 | 577 | 589 | 60.2 | 614 | 627 | 639 | 652 | 66,5 | 67,5 | 69,1
25 72,1 73,7 | 752 | 76,7 78,4 79,9 | 81,5 83,1 848 | 864
15 57,4 584 | 595 | 60,5 61,7 62,8 | 63,8 65,0 66,1 67,3
20 70 71,6 73,0 74,3 75,7 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 68,4 69,5 70,7 71,9 73,0 74,1 75,4 76,6 78,3 78,9
20. 80 85,6 866 | 884 | 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,9 | 108,8 | 110,5| 112,3 | 1142 | 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 | 1126 | 114,3
25 125,31 127,21 129,1 | 131,11 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
15 92,3 93,5 | 949 | 96,0 970 | 98,2 99,3 | 100,3 | 101,3 | 102 4
20 100 | 116,0 | 117,4 ]| 119,0 | 1206 { 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 147,21 149,4 | 151,5 | 153,6 | 155,8 { 157,9 | 160,0 | 162,2
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[pumeyarus K NpuNoXeHur 3

1. TennoBoOW NOTOK OTKPLITO MPOSIOXKEHHBIX FOPU3OHTANBHBLIX TPYD, pacnonoxeH-
HbIX B HWDKHEN 4acTu NOMELLEHUS, NpUHUMaeTcs B cpegHem B 1,28 pasa Gonblue, 4em
BEPTUKanNbHbIX.

2. MNoneaHblt TENNOBOW NOTOK OTKPLITO NMPONOXEHHbLIX TPYD yunThiBaETCHA B Npe-
aenax 50-100% oT 3Ha4YeHWA, NPUBEAEHHBLIX B JaHHOM NPUSIOXEHUN (B 3aBUCUMOCTH OT
MecTa npoknagku Tpyb).

3. Mpu onpegeneHuy TeNNoOBOroO NOTOKA M30NMPOBaHHbIX Tpy6 TabnuuHble 3Ha-
YeHWA TennoBOro NOToKa OTKPLITO NPOMIOKEHHBLIX TPYO YMeHbLIaloTCa (YMHOXAOTCA Ha
nonpasoYHbIM KoadhdpuuneHT - 0b6bivHO B npegenax 0,6-0,75).

4. Mpu 3KPaHUPOBAHUN OTKPLITOTO CTOSIKA METanInieckum sKpaHom obwwi Ten-
NOBOI NOTOK BePTUKanbHbIX TPYD cHUXaeTcs B cpegHem Ha 25%.

5. Mpu ckpbiTon npoknagke Tpyd B rnyxon Goposge obuwmi TENNOBOW NOTOK
cHwxkaeTtcs Ha 50%.

6. Mpu ckpbiTON Npoknagke Tpy6 B BeHTUNUpyemon Goposge obwui Tennosow
noTok ymeHbLuaetcs Ha 10%.

7. OBwMin TennoBom NOTOK OAWHOUHBLIX TPYD, 3aMOHONMUYEHHBLIX BO BHYTPEHHUX
neperopoakax u3 Tskénoro 6etoHa (Aeer = 1,8 BT/(M-°C), peer 2 2000 KF/M3), yBenuun-
BaeTcs B cpegHeM B 2,5 pasa (npu okneike cteH obosimm B 2,3 pasa) no CpaBHEHUIO CO
crny4Yaem OTKPbITON ycTaHoBKW. [pu 3TOM MONE3HbLIA TENNOBOW MOTOK COCTaBAsieT B
cpenHeM 95% oT obWero (B Kaxgoe U3 CMEXHbIX NOMELLEHWI NocTynaeT NofoBUHa
MOne3Horo TeNMNOBOro NOTOKa).

8. O6WwMiA Tennosoi NOTOK OT OAMHOYHBLIX TPYG B HapyXHbIX OrpaXxAeHUsX us
Tshk€noro 6etoHa (Aser 2 1,8 BT/(M-°C), pger 2 2000 Kr/M3) yBenuuuBaeTcs B cpegHeM B
2 pasa (npu oknevike cTeH obosimu B 1,8 pasa ), NpU4&M nonesHblik TENTOBOIN NOTOK MPU
Hanu4umn TennounsonaumMu mexay Tpyooi n HapyXHOW NOBEPXHOCTbIO CTEHbI COCTaBns-
et B cpeaHem 90% ot obuero.



Tupax 1000 ak3. 3akas Ne 2542,
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