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Yeaxxaembie konneau!

HayuyHo-mexHu4yeckas ¢upma OOO «Bumamepm» u @IYr «HWHcaH-
mexHuku» npednazarom Bawemy sHumMaHuw pekomeHOauuu no rnpUMeHEeHUO
cmarbHbIX naHenbHbix paduamopos «VONOVA», npou3soOumbix ascmpulckol
gupmol «Vogel & Noot» ¢ yuémom nocnedHux mpeboeaHuli K HOMEeHKnamype u
mpaemobe3zonacHocmu makux npubopos.

PekomeHdayuu cocmassieHbl 8 coomeemcmeuu C POCCUlCKUMU HOpP-
MamueHbIMU ycro8usiMu u codepxam ceedeHuss coenacHo mpebogaHusim
CHull 41-01-2003 «OmonneHue, eeHMuUAAUUS U KOHOULUUOHUPOBaHUE ».

Aemopsbl pekomeHOayul: kaHO. mexH. Hayk CacuH B.U., kaHO. mexH. HayK
bepwudckul I.A., uHxeHepsb! lNpokoneHko T.H. u KywHup B.[. (nod pedakuyueu
kaHO. mexH. Hayk CacuHa B. U.).

3ameyaHus u npedrioxXeHUs Mo co8epwWeHCMB808aHUK Hacmosuux pPeKo-
MeHOauyult aemopbl npocsim Harnpasnsame o aodpecy: Poccusi, 111558, Mockea,
3enénbiti npocniekm, 87-1-23, dupekmopy OOO «Bumamepm» CacuHy Bumanuto
UeaHosuyy unu no men./cpakc. (095) 482-38-79, chakc. (095) 482-38-67 u men. (095)
918-58-95.

OCHOBHbI€ XapaKTEPUCTUKMN CTarbHbIX NaHenNbHbIX pagnaTtopoB «VONOVA»

HaunmeHoBaHue nokasatenen Ea. nave- Bennunna
peHus

Pabo4yee n3bbITOYHOE AaBreHWe TennoHocuTens, MlMa 0,87
He Gonee krc/om? 8,7
3aBojcKkoe ucnblTaTenbHoe U3bbITOYHOE JaBneHne Ans MMa 1,3
paguaTopoB, NocTaensieMblx B Poccuto, He MeHee krc/om? 13
MakcnmanbHas Temnepatypa TenNoHoOCUTenNs °C 110
CogepxaHue kucrnopoga B Boge, He 6onee MKT/OM° 20
3Ha4yeHus pH Boabl: onTUMarnbHoe - 8,3-9,0
gornyctumoe 8,0-9,5
MoHTaxHas BbicoTa NpMbopoB, NpeaCcTaBMNeHHbIX B MM 246, 346
«PekomeHgaumnax» 446, 546
OnvHa npmnbopa MM 400 - 3000
KoadhdhnumeHTsl MECTHOIO CONPOTUBIIEHNS NMPU NoA- - 7,5-47
Boakax dy =15 MM 1 pacxoge TenfoHocuTenNs Yepes
paguatop 0,1 kr/c (360 Kkr/4)
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKMA
CTAINbHbIX MNAHEJNTIbHbLIX PAOUATOPOB
«VONOVA»

1.1. MNpeonaraemble cneumanucTtam pekoMeHzgauum rno NPUMEHEHUIO CTarbHbIX
naHenbHbIX paguatopoB «VONOVA» asctpuinckon pupmbl «Vogel & Noot» paspabo-
TaHbl Hay4yHo-TexHnuyeckon ompmon OO0 «Butatepm» Ha oCcHOBE NPOBEAEHHLIX B OT-
aene otonuTenbHbIX Npubopos n cuctem otonnenuns Oryfr «HHNcantexHmkm» Tenno-
rMapaBnNYEeCKUX U NMPOYHOCTHBIX UCMbITAHWUIA XapakTepPHbIX TUNOpPa3MepoB ITUX pagna-
TOpOB, Hambonee 4acTo UCMOSMb3yeMbIX B OTEYECTBEHHOW NPaKTUKE U NOCTaBNAeMblX
Ha POCCUNCKNIA PbIHOK.

OdomumanbHbIn noctaBwmk pagnatopoB «Vogel & Noot» B Poccun —

00O «TEMJIOC»: Poccusa, 127238, Mocksa, JIOkKOMOTMBHbIN Npoe3a,

aom 21, mail@teplosystems.ru

1.2. PekomeHgauuun paspaboTaHbl N0 TpaguUMOHHON ONA POCCUNCKOM MPaKTUKK
cxeme [1], [2] ¢ ncnonb3oBaHWeM KaTanoroB U pekramHbix Matepuanos gmpmbl «Vogel
& Noot» n eé gunepoB. LleHa pekomeHaauu OroBopHasi.

1.3. Namma cTarnbHbIX MaHenb-
HbIX paguatopoB dupmbl «Vogel &
Noot» xapakTepusyeTca LUMPOKON HO-
mMeHknatypon (puc 1.1). OHa Bkno4aeT
npunbopsbl cnegyowmnx moandnkauni:

- pagnatopbl «VONOVA Kom-
pakt» TpagUUWOHHOIO WCMNOMHEHUS U3
NPOOMNMPOBaHHbIX NaHenen ¢ Goko-
BbIMW CTEHKamMW, BO34YyXOBbIMYyCKHON
PELLETKON 1 BOKOBBIM PacrnofnoXeHnem
NPUCOEaUHUTESNBHBIX OTBEPCTUN;

- paguatopbl «VONOVA Ventily,
OCHAaLLEHHble BCTPOEHHbIM BEHTUMEM
(TepmocTaTom), Tawke usroTasnvsae- Puc. 1.1. CTanbHble NaHenbHble pagmaTopsl
Mble U3 NPOPUNNPOBAHHbLIX NaHenen, ¢ «VONOVA»

GOKOBbIM MW OOHHBIM  (CMELLEHHBIM
OTHOCMUTESbHO LeHTpa) pacrnonoXeHnem npucoeauHUTENbHbIX OTBEPCTUMN;

- pagnatopbl «VONOVA — M Ventil», oTnuyarowmecs ot npegbiaywen mogmdu-
Kaumn LeHTpanbHbIM JOHHbLIM PacrofioXXeHUeM NPUCOEaUHUTENBHbLIX OTBEPCTUM;

- pagmatopbl «VONOPLAN», OCHalLEHHbIE BCTPOEHHbIM BEHTUMEM, OTSIMYalo-
wnecs ot moandukaummn «VONOVA Ventily rmagkon ppoHTanbHON NaHenbo;

- paguatopbl «VONOVA Hygiene» n «VONOVA Ventil-Hygiene», oTnuyatowime-
Cs OT OCTalbHbIX MOAUMUKAUMUA OTCYTCTBUEM KOHBEKTUBHOIO opebpeHusi, BOKOBbIX
CTEHOK 1 BO34YyXOBbINYCKHON pPeLEéTKM, YTO obecnednBaeT nx BbICOKME TMIMEHNYECKNe
nokasaTesnim 1 BO3MOXHOCTb UCNOSb30BaHUS B MEeOULMHCKUX N OETCKUX YYpeXOeHUsX.

PaguwaTopbl ompmbl «Vogel & Noot» cooTBETCTBYIOT eBponenckum TpeboBaHu-
SIM K Ka4eCTBY M 3aHMMaloT OAHO U3 BedyLlmx MecT no obbémy npogax B EBpone cpe-
OV NaHenbHbIX PagMaTopoB.

HacTtodwme pekomeHgaumm paspaboTaHbl Ha 6ase mucnbiTaHun mMoamdukaumm

«VONOVA Kompakt» n kacatotca npuMeHeHnss B OCHOBHOM MMEHHO 3TUX paanaTopos.
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1.4. CtanbHble naHenbHble pagmnatopbl «VONOVA Kompakt» npegHasHaudeHbl
ANS NPUMEHEHNA B CUCTEMaxX BOASIHOTO OTOMMEHUSA XUNbIX, aAMUHUCTPATUBHBLIX U 00-
LLLeCTBEHHbIX 3aHNA, B TOM YNUCII€ MHOTO3TaXHbIX U C HU3KONOTEHUNanNbHbIM TENOHO-
cutenem [3], npycoeguHAEMbIX K CMCTEME TennocHabXeHns N0 HE3aBMCUMMON cxeMe, a
TaKke B aBTOHOMHbIX CUCTEMaXx OTOMMEHUS KOTTEIKEN.

1.5. Paguatopel «VONOVA Kompakt» npencrtaensaiT cobon oTonuTenbHbIe
Nprbopbl PErMCTPOBOrO TUMNAa C rOPU30OHTarbHBIMW KOSNEKTOPaMu BBEPXY W BHU3Y Kax-
00N naHenn, COeANHEHHbIMU BepTUKarnbHbIMW KaHanamu ¢ warom no gnvHe 40 mm.

PagnaTtopbl xapakTtepusyTcs WUMPOTON HOMeHKNnaTtypbl: no Bbicote 300, 400,
500, 600 n 900 mm, no gnuHe ot 400 oo 1400 mm ¢ warom 80 1 120 mm, cBbiwe 1400
Jo 3000 mm — ¢ warom 200 mm.

PasnuyHas TennonnoTHOCTb pagnaTopoB obecneynBaeTcs Takke BbiMyCKOM He-
CKOMbKMX TUMOB, OTNNYAOLWUNXCA KOSIMYECTBOM PSAOB NaHenewn no rnybvHe paguaTopa
(ot 1 go 3) n N—obpasHoro BepTMKaNbHOrO KOHBEKTUBHOIMO opebpeHns 3aTux naHeneun
(ot 0 go 3) — puc. 1.2.

MoHTaxHas Bbicota Hy, pagnatopoB «VONOVA Kompakt» (pacctosiHue mexay
OCSIMW NPUCOEOMHUTENbHbBIX OTBEPCTUI) HA 54 MM MeHbLUe obLLen BbICOTbI paguaTopa
H, 1. e. Hy=H-54 mm. Hanpumep, npu BbicoTe npubopa 500 mm H,=446 mm.

1.6. Otnuyatowmecs no rmybuHe wn wucnonHenuo pagmatopbl «VONOVA
Kompakt» ob6o3HavatoTcs cornacHo NpuHATON B EBpone npakTuke.

Tun 10 — ogHOpsiAHbIN No rNybuHe 6e3 opebpeHns, 6e3 Bo3qyXOBbINYCKHOW pe-
WETKM 1 BOoKoBbIX CTEHOK (1 — ogHa naHenb, 0 — oTcyTcTBUE OpebpeHus) rnybuHon 46
MM;

Tun 11K — ogHOpSAAHbIM NO rNyGuHe ¢ 0gHUM pSaOM opebpeHnd, npuBapeHHOro
K TbISIbHON CTOpOHe naHenu (1 — ogHa naHenb, 1 — oanH psg opedbperna) rnybuHon 61
MM;

Tun 21K-S — AByXpsiAHbIN NO rnybuHe ¢ 0gHUM pPSAoM opebpeHunsi, pacnosioXeH-
HOro Mexay naHensMu U NpMBapPeHHOro K ThiflbHOW NaHenu (2 — aBe naHenu, 1 — oauH
psia opebpeHns mexay HuMn) rmybuHomn 80 mm;

Tun 22K — aByxpsigHbI NO rnybuHe ¢ ABYMS psgaMmn opebpeHunsi, pacrnosioXeH-
HOro MeXxay naHensamMuv n NPUBapeHHOro K KaXKaow naHenu (2 — ABe naHenu, 2 — aea
psga opebpeHna mexagy Humm) rmybuHon 105 mm;

Tun 33K — TpéxpagHbIN No rnybuHe ¢ TpeMs psgamMmn KOHBEKTUBHOIO opebpeHuns
mMexay naHenamu (3 — Tpy naHenu, 3 — Tpu psga opedpeHns) rnydmHon 166 mm.

Paguatopbl Tunos 11K, 21K-S, 22K n 33K BbinyckatoTca ¢ 60KOBbIMU CTEHKaMU U
BO3yXOBbIMYCKHOWN PELLUETKOWN, U3rOTOBSIEHHBbIMU N3 OLIMHKOBAHHOM CTanu.

1.7. MaHenu pagnatopoB « VONOVA» cBapHble U3 ABYX LUTaMMNOBAHHbLIX FINCTOB,
N3roTaBNMMBaEMbIX N3 BbICOKOKAYE€CTBEHHOW XOMnoAgHOKaTaHom ctanu TonwmHom 1,25
MM, CBapeHHbIX MO NEePUMETPY CMMOLIHbIM (PONMKOBLIM) LUBOM, @ MeXay BepTuKalb-
HbIMK KaHanamu — TodeyHon ceapkon. OpebpeHne n3 crtanbHoro nucrta TonwmHon 0,5
MM MpuBapmMBaeTCs K NaHensm C TbUIbHOW CTOPOHbI TakkKe TOYEeYHOW CBapKOW Heno-
CPEeACTBEHHO K HapYXHbIM CTEHKaM BepTuKalibHbIX KaHanoB And npoxoda TenmoHoCK-
Tens U Mexay HUMMW.

Ha TbiNnbHOW CTOPOHE BCEX pagMaTopoB NpuBapeHbl CKOObI A4S UX KpenneHus K
CTeHe (cMm. pasgen 6 — puc. 6.1).
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Puc. 1.2. HomeHknatypa pagmatopoB « VONOVA Kompakt»

1.8. PaguaTtopbl NOCTaBNATCA NOSTHOW CTPOUTENBHOW FOTOBHOCTU, ABaXadbl OK-
pawweHHbIMK. CHavana nocne obe3xupuBaHud, TpasBneHus, oocaTUpoBaHUs U nac-
cMBaUMN HaAHOCUTCA KaTadpope3Hoe MOKpbITUe MEeTOAOM OKYHaHWs B BOAOPacTBOPU-
MbIiA TPYHT C MocreaytoLlen cylkoi npu TemnepaTtype 190°C, a 3aTeM NMHEBMO3rEK-
TPUYECKMM METOAOM HarblfIEHUss HAaHOCAT crion nopowkoBon amanu RAL 9016 ¢ no-
cnenytoulelt TepmooGpaboTkoi npu Temnepatype 210°C.

C y4yétoMm Tuna Kpackv pekoMmeHayemMas MakcumaribHasi Temnepartypa Tenso-
HocuTens 110°C.

JTakokpaco4vHoe nokpbiTe paguatopoB «VONOVA» BbINOMHAETCS COrnacHo
TpeboBaHnam repmaHckoro ctanHgapta DIN 55900, yacte 1 («MaTepuansl ana HaHece-
HUS TPYHTOBOYHbIX MOKPbITUA, NPOMbILMEHHO W3rOTOBIIEHHbIE TPYHTOBOYHbLIE MOKPbI-
T1s) n DIN 55900, yactb 2 («MaTtepuanbl ans oT4eno4YHbIX NOKPbITUA, NPOMbILLIIEHHO
N3rOTOBIIEHHbIE TOTOBbIE NakuM»). Takon TWUN MAKOKPACOYHOrO MOKPbLITUA MNO3BONSAET
NPUMEHSATb NaHemNbHbIE pagnaTopbl B KYXHSIX, BAHHbIX KOMHaTax v TyaneTtax.
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[aHHbIN cTaHO4apT He pacnpocTpaHaeTcs Ha NOKPbITUE ANs paguaTopos, KOTO-
pble paboTaloT npu TemnepaType TennoHocuTens Bbiwe 130°C unu npegHasHadeHsbl
0N NOMELLEHUI C arpecCUBHOM U BIIaXKHOW Cpeaon.

[na nomeLleHnn ¢ NoBbILEHHOW OMACHOCTbIO KOppo3uu (Hanpumep, ons 6ac-
CerHOB, CayH 1 T.N.) NpeanaralTCa OUUHKOBaHHbIE raribBaHM4eckum cnocobom paguma-
Topbl «VONOVAY. lNocrnenoBaTtenbHOCTbL NOKPLITUS pagnaTopoB rnokasaHa Ha puc. 1.3
(Ha npumepe pagnaTtopoB «VONOVA — Ventil»).

4. MNopowKoBoe NOKpLITUE
3. MpyHTOBKA

————————————— 2. ManbBaHu4yeckan ouWHKOBKa
1. PaguaTtop 6e3 nokpbiTus

Puc. 1.3. NocnegoBaTenbHOCTb NOKPLITUSA OUMHKOBaHHbIX pagnatopoB « VONOVA»

M3rotoBneHune n nocraBka 3aTMX pagnaTopoB OCYLLECTBNSAETCSA TOMbKO No Tpebo-
BaHMIO 3aKa3uumka no cneumnanbHoOu LieHe B TedeHne 4 — 6 Hegenb.

1.9. MNpuHATaa Ha 3aBoae TEXHOSOrNA NMO3BONSET NPUMEHATbL OKpPaLLUEeHHble pa-
anatopbl «VONOVA Kompakt» B cuctemax oTonneHmsa ¢ pabovymm m3bbITOUYHbIM
nasneHuem ao 0,87 Mla npu ycnoBuu uUcnbITaHUA UX Ha 3aBoAe-U3rotoBuUTesne
M30bITOYHbIM AaBneHnemM He meHee 1,3 Mla. VcnbiTaHna Ha NPOYHOCTL NpeacTaBu-
TenbHbIX 00pa3LoB aTUX pagunaTopos, npoBeféHHble B HT® OO0 «Butatepm», noa-
TBEPOMNY NPUBEOEHHbIE BblLLE PEKOMEHAALNN.

1.10. Kaxxgbin pagnatop «VONOVA Kompakt» ocHalwéH 4 npucoegmHUTENbHbI-
MK naTpybkamm ¢ BHyTpeHHen pe3bbon G 72 cornacHo ISO 228. O6bl4HO npw nocTaBke
pagnaTopoB ABa naTtpybka C OOHOW CTOPOHbI Npubopa 3akpbiTbl MAAacCTMacCoOBbIMU
npobkamun, a ¢ ApYron HWKHUIN NaTpyboK CHAGXEH rnyxon Npobkomn, a BEpXHUN — Npob-
KoM € 0bsi3aTeribHbIM A58 NaHenbHbIX pagvMaTopoB BO34YXOBbIMYCKHbIM KrnanaHoMm (Tu-
na kpaHa Maesckoro).

1.11. Kaxagbin pagmuatop 06EPHYT KAPTOHOM, MO yriam 3alUMLLEH crieumanbHbIMK
KapTOHHbIMUW HaKnagkamu n ynakoBaH B TEPMOYCaf04HY NONNITUINEHOBYHO MIEHKY.

1.12. 3HayeHns HOMUWHanbHOro Tennosoro notoka Q., pagnatopos «VONOVA
Kompakt» onpegeneHbl B oTAene otonuTtenbHbIX NpnbopoB 1 cuctem otonneHns Gryri
«HWWcaHTexHuKn» — ronoBHOro uWHctutyta P® no paspaboTke n ucnbITaHUo OTONM-
TenbHOro 06opyaoBaHWS COMMAacHO METOAMKE TEMnOBbIX WCMbITAHWUW OTOMUTENbHbIX
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npnbopos npu TennoHocutene soae [4] Npu HopmaribHbIX (HOPMATUBHbLIX) YCMOBUAX:
TemnepaTypHOM Hanope (pasHOCTU cpegHeapudMeTU4ecKon TemnepaTypbl BOAbl B
npubope 1 TemnepaTtypbl Bo3ayxa B nsotepmuyeckoin kamepe) ®=70°C, pacxoae Ten-
noHocutensa 4vepes paguatop Mq,=0,1 kr/c (360 Kr/4) npu ero OBWMKEHWM MO CXeme
«CBepXxy-BHU3» N bapomeTpudeckom aasneHmmn B=1013,3 rla (760 mm pT.CT.).

1.13. B tabnumuax 1.1 u 1.2 npeacraBneHbl OCHOBHbIE XapaKTEPUCTUKM pagumaTto-
poB «VONOVA Kompakt» 13 HomeHknatypbl, 06bIMHO npegnaraeMon Ha POCCUNCKOM
pbIHKE. 3HA4YeHUs HOMMHANbBHOrO TEMNOBOro NoToka paguatoposB Tunos 11K n 22K no-
ny4yeHsbl Npu ucnblitaHum npmbopos Beicoton 300, 400, 500 n 600 mm, pagnaTopoB Tu-
noB 21K, 33K — npu BbicoTe npubopos 300 n 500 mm. NcnbiTaHns Nokasanu, 4To C y4é-
TOM JOMNYCTUMbIX METOANKOWN TEMMOBbLIX UCMbITaHUIN [4] OTKITIOHEHW, HOMUHArMbHbIE Te-
nnosble xapakrepuctuku pagnatopo «VONOVA Ventil» 1 «VONOVA - M Ventil» mox-
HO MPUHATb paBHbIMKM aHanornMyHbiM nokasatenam paguatopoB «VONOVA Kompakt»
(norpewHoCTb He npeBblwaeT 2%). Macca aTux pagnuaTopoB 3a CYET BCTPOEHHOIO KOp-
nyca TepMocTaTa U TPaH3UTHOro TENNonpoBoAa OT HUXKHEro y3rna npucoeuHeHus ao
TepMocTaTta yBenuyneaeTtcs B cpegHem Ha 0,7 Kr.

Macca paguatopoB «VONOVA Kompakt» npeacrtasneHa B Tabn. 1.3 u 1.4, a
€MKOCTb 1 Nniowazb NOBEPXHOCTM Harpeesa pagnaTopos — B Tabn. 1.5.

1.14. CBefeHuns o ctonmocTn paguatopoB upmbl «Vogel & Noot» Ha oTevecT-
BEHHOM pblHKE C Y4ETOM MOKOM CUCTEMbI CKMAOK 3aKa3uuMK MOXET MOonyyntb y eé no-
ctaslWuka B Poccun (TenedoHsbl ykasaHbel B n. 1.1).

1.15. MNpeactaBneHHble B Tabn. 1.1 TennoBble NokasaTenn HECKOSbKO OTnn4a-
toTCA OT 3apybexHbix [5]. Pasnunune onpegenseTca pagoM NPUYMH, U3 KOTOPbLIX OTMe-
TUM ocHoBHble. CornacHo esponencknum Hopmam EN 442-2 ncnbiTaHus oTonUTENbHbIX
NpnbopoB NPOBOASATCA B U3OTEPMUYECKON KaMepe C NATbI OXNaxgaeMbiMu orpaxae-
HuamMM 6e3 ytenneHus 3apaguaTtopHoro yyactka. OTeyecTBEHHble e HopMmbl [4] 3a-
npeLwarT oxnaxaatb Non 1 NPOTUBOMOMOXKHYIO OTONUTENBbHOMY NPUBOPY CTEHY U Tpe-
OyloT yTenneHus 3apagmaTtopHOro yyacTtka, 4To 6nuxke K peanbHbIM YCIOBUAM 3KC-
nnyatauum npnbopoB, HO CHWXKAET NyYUCTY0 COCTaBNAOLLYI0 TENooTAaum ot npunbo-
pa K orpaxgeHusMm nomelleHus. 3apybexHble npubopbl UCMbITLIBAOTCA OObIMHO Mpu
nepenage temnepartyp TennoHocutensa 75-65°C (paHee npu nepenage 90-70°C), xa-
pakTepHOM ANA ABYXTPYOHbIX cuctem oTonneHud. MNpu aToM pacxod TensoHocuTens
ABNSAETCA BTOPUYHLIM NapameTpoM, T.e. 3aBUCUT OT TENSI0BOW MOLLHOCTWU npubopa wm
nNpwn UCNbITaHUSAX NpeacTaBUTENbHbIX 06pa3uoB (okono 1-1,5 kBT) 06bl4HO HaxoguTcA B
npegenax 60-100 kr/4. B To ke Bpems corrnacHo oTe4ecTBEHHON MeToauke [4] pacxon
ropsyen Boabl Yepes npudop HopmupyeTcs (360 kr/4). Mpu ncnbliTaHUAX NpeacrtaBu-
TenbHbIX 06pa3yoB nNpmbdopoB mMowHocTbo 0,85-1 KBT 1 0cobeHHO ManbIx Tunopasme-
pOB MO OTEeYEeCTBEHHOW MeTOoAMKe nepenag Temnepartyp TennoHocuTens B npubope co-
craBngaeT 1-2°C, 4TO NpMBOAUT K N30TEPMUYHOCTN HAPY>XHOM NOBEPXHOCTU Harpesa no
BblcOoTe npubopa. lNpu aTom BO3AyX, NOOHUMAsAChL NPW Harpese, BCTpeyaeT TennooT-
AaloLLyo MOBEPXHOCTb MPaKTUYeCKU O4HOM U TOW e TeMnepaTtypbl, YTO JAET HECKOSb-
KO MEeHbLUMI 3PdEKT HaAPYXHOM TennootTaavu no CPaBHEHUIO CO CrlyYaeM OMbIBaHUS
NOBEPXHOCTW C BO3pacTaloLLen Mno BbICOTe TemnepaTypon (npumepHo oT 65 go 75°C B
pac4éTtHoM pexume). C apyron CTOPOHbI, O4EBUAHO, YTO Npu BonblieM pacxone BoAbl
N COOTBETCTBEHHO OOMbLUEN €€ CKOPOCTU B KaHanax npubopa Bo3pactaet adhdekTms-
HOCTb BHYTpeHHero TennoobmeHa. BaaMmocBsasb aTUX U paga Apyrnx pakToposB U on-
pegenseT pasnuyve TeNoBbIX NokasaTenen OToONUTENbHbIX MPMOOPOB, UCMbITAHHBLIX MO
oTeyecTBeHHOM 1 eBponenckon (EN 442-2) metogukam. OcobeHHOCTU Tennonepenayu
pagnaTopoB Mpu pasfnnyHbIX CXemax ABWXXKEHUSI TEMNOHOCUTENS, NMPUMEHSAEMbIX B POC-
CUICKOW MpakTuKe, pacCMOTPEHbI B YeTBEPTOM pasfene pekomeHaauunn.

Ob6pawaem JONONHUTENBHO BHMMAHWE CNeunanmcToB Ha TOT (hakT, YTO pOCCUin-
CKME HOPMbl OTHOCAT HOMWHANbHbLIWN TEMMOBOW NOTOK K TemnepaTypHoMy Hanopy 70°C,
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XapakTepHOMY Npu OBbIYHBIX OS11 OTEeYECTBEHHbIX OAHOTPYOHLIX CUCTEM OTOMSEHUNA
napameTtpax TennoHocutensa 105-70°C, 3apybexHble - K TemnepatypHomy Hanopy 50°C
(Mpn pac4éTHbIX TemnepaTtypax TennoHocutena 75-65°C), xapaktepHoOMy Ansa ABYyX-
TPYOHbIX CUCTEM.

1.16. UccnepoBanug, npoeaérHHole OO0 «Butatepm», nokasanu BO3MOXHOCTb
npumeHeHns pagnatopoB «VONOVA Kompakt» B cuctemax oTonsieHusi, 3anonHeHHbIX
HU3KO3amep3atoLLMM TENMOHOCUTENEM, B HacTHOCTU, aHTUgpu3om «DIXIS 30».

1.17. lNpwu 3akase cTanbHbIX NaHernbHbIX pagnatopoB « VONOVA Kompakt» crne-
AyeT NCXoauTb U3 HOMEHKNaTypbl, NpeacTaBneHHon B Tabn. 1.1 1 1.2.

[Mpn KOHKPETHOM 3akase paguaTopoB HeobXxooMMO ykasbiBaTb KpaTkoe 0603Ha-
yeHne ux mogudukauuin, NOTOM TUM, 3aTeM rabapuTHyK BbICOTY B MUMNMMETPaxX u
OJIMHY TaKke B MUMmeTpax.

Mpumep ycnoeHoro ob6o3HayvyeHus naHenbHoro pagmnatopa «VONOVA Kompakt»
ABYyXpsagHoro no rnybuHe ¢ ABorHbIM opebpeHnem (Tun 22K), obwen Boicotorn 600 Mm
n anuHon 1000 mm: «VONOVA Kompakt» 22K-600-1000.

CraHpapTHas kKomnnektauus HacTeHHbix pagmatopoB «VONOVA Kompakt»
BKMtoyvaeT npu gnvHe o 1600 MM ABe OLMHKOBAHHbLIX KOHCOMW C LUYMO3alUUTHbIMU
BCTaBKaMu U 3alMTON OT CHATUS U NepemeLleHns pagmatopa, 3 dukcaTopa, No ABe
LWTYKM Wanb, wypynos v grobenen, a Takke pyKoBOACTBO NO MOHTaxy. lNpu gnvHe pa-
anatopa 1800 mm 1 6onee AONONHUTENBHO NOCTaBNsAeTcs No 1 KOHCONKU, AepXxaTento,
wanbe, wypyny u arobento.

Mpn HEOBXOANMOCTM MOXHO 3akasaTb TEMNOOTpaXaTenbHbIN 3KpaH, N3roTaBnu-
BaeMbli U3 rNagKoro ctanbHOro nucra unu U3 nucra tonwmHon 0,8 MM C BHYTPEHHUM
CNoem M3onsumMn. JKkpaH yCTaHaBnMBaeTCs Mexay Nnpnubopom M Hapy>KHbIM OrpaXkaeHu-
€M C Uenbl CHWKEHUS Henpou3BOAUTEMbHLIX TENMONnoTepb 4Yepe3 3apavaTopHbIn
Yy4acTOK.

Bonee nogpobHble cBeAEHNA NO KOMMMEKTAUMK CTanbHbIX NaHEeNbHbIX paguaTto-
poB « VONOVA» MOXHO NONy4YnTb Y NOCTaBLUMKa 3TUX Npnbopos (cm. n. 1.1).

1.18. CranbHble naHenbHble paguatopbl « VONOVA Kompakt» ceptudpunumpo-
BaHbl cornacHo DIN ISO 9001 n B Poccun B cucteme NOCT P.

1.19. dupma «Vogel & Noot» nocTtosHHO paboTaeT Hag COBepLUEHCTBOBAHNEM
CBOMX OTOMUTENbHbIX NPUOOPOB U OCTaBnseT 3a cobon NpaBoO Ha BHECEHWE U3MeHe-
HUA B KOHCTPYKLMIO N3OENUIA U TEXHONOrMYECKUIA pernaMmeHT UxX N3rotoeneHus B nroboe
Bpema 6e3 npeaBapuUTeNbHOrO yBeAOMIIEHUS, €CMU TOMBbKO OHW HE MEHSOT OCHOBHbIX
XapaKTEPUCTUK NPOAYKLMM.

1.20. OO0 «Butatepm» He HECET OTBETCTBEHHOCTU 3a Kakme-nmbo owwmnbku B
KaTanorax, 6bpowopax unu apyrmx nevyaTHbIX U3gaHnsX, B KOTOPbIX 3aMMCTBOBaHbI Ma-
Tepuarnbl HacToALMX pekomeHaaumn 6e3 cornacoBaHus ¢ nx paspaboTymkamu.




Ta6bnuua 1.1. HomeHknaTypa u HOMUHanNbHbIA TENNOBOW NOTOK
CTanbHbIX NaHenbHbIX paguatopoB «VONOVA» BbicoTon 300 1 400 mm

HomuHanbHbIN Tennoson NoTok Q.y, BT, pagnaTtopos
[ruvHa pasnu4YHbIX TUNOB Npuv ux BbicoTe H
pauatopa H = 300 MM (H, = 246 mm) (:M==43(z)1% m)
Tun 11K | Tun 21K-S | Tun 22K | Tun 33K | Tun 1-1K 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 1588 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

Mpumeyanue. CornacHo n. 1.13 TennoBble XapakTEPUCTUKM MoaudmKaumii
cTtanbHbIX naHenbHbIX paguatopoB «VONOVA Kompakt» npn gBumxeHun Tenno-
HOCUTENSA B HUX MO CXEMe «CBepxy-BHU3» u pagmatopoB «VONOVA Ventil» n
«VONOVA - M Ventil» npaktnyeckn cosnagator.
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Tabnuua 1.2. HomeHknaTypa u HOMUHanNbHbIA TENNOBOW NOTOK
CTanbHbIX NaHenbHbIX paguatopoB «VONOVA» BbicoTon 500 1 600 mm

HomuHanbHbIN Tennoson NoTok Q.y, BT, pagnaTtopos
[ruvHa pasnu4YHbIX TUNOB Npuv ux BbicoTe H
pauatopa H =500 MM (H, = 446 Mm) (:MZ%Z% m)
Tun 11K | Tun 21K-S | Tun 22K | Tun 33K | Tun 1-1K 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 7311
2800 - 5253 6846 - - 7874
3000 - 5628 7335 - - 8436

Mpumeyanue. CornacHo n. 1.13 TennoBble XapakTEPUCTUKM MoaudmKaumii
cTtanbHbIX naHenbHbIX paguatopoB «VONOVA Kompakt» npn gBumxeHun Tenno-
HOCUTENSA B HUX MO CXEMe «CBepxy-BHU3» u pagmatopoB «VONOVA Ventil» n
«VONOVA - M Ventil» npaktnyeckn cosnagator.
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Ta6bnuua 1.3. Macca paguatopoB «VONOVA Kompakt»
BbicoTon 300 n 400 mm

Macca pagunaTopos, kr, He bonee, npu ux BeicoTte H
Anana H = 400 mm
paf_ljl?AT“;)pa H =300 mm (H,, = 246 mm) (Hy, = 346 Mm)
Tun 11K | Tun 21K-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 2447 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»
BbicoTon 500 n 600 mm

Macca pagunaTopos, kr, He 6bonee, npu ux Bbicote H
Anuta H = 600 MM
pa,f,_leTATl\(;l)pa H =500 Mm (H, =446 mm) (Hy, = 546 Mm)

Tun 11K | Tun 21K-S | Tun 22K | Tun 33K | Tun 11K | Twun 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 - 53,55 103,07
2800 - 73,71 91,20 - - 110,97
3000 - 78,93 97,67 - - 118,87

Ta6bnuua 1.5. O6BEM BoAbI B paguatopax u nnowanb UX HapyXHOW NOBEePXHOCTHU
TennoobmeHa, oTHeCEHHbIe K 1 M anunHbl pagunatopoB «VONOVA Kompakt»,
«VONOVA Ventil» n «VONOVA - M Ventil»

O6wvém Boabl V, n/m, 1 nnowaab HapyXHown nosepxHocTun F ', M2/, npu
Tun BblCOTE pagmartopa H
pagmaTtopa H =300 mm H =400 mm H =500 mm H =600 mm
\% F' \% F' \% F' \% F'
11K 2,0 1,395 2,6 1,771 3,3 2,147 3,7 2,493
21 K-S 3,9 2,136 - - 6,1 3,322 - -
22 K 3,9 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. CXEMbl U 9NNIEMEHTbI CUCTEM OTOIJIEHUA

2.1. CtanbHble NaHenbHble paguatopbl pupmbl «Vogel & Noot» npeaHasHadeHb!
ANS NTPUMEHEHMSA B OOHOTPYOHbIX U ABYXTPYOHbBIX CUCTEMax BOOAHOrO OTONSMEHUs 3a4a-
HUA pasnnYHOro HasHa4YeHus.

Pagonatopbl npUMeHsoTCA B CUCTEMaxX OTOMSEHUS C HACOCHbLIM (351eBaTOPHbLIM)
nobyxaeHuem. o cBoMM ruapaBnuyeckum xapakrepuctnkam pagnatopbl «VONOVA
Kompakt» Tunos 21K, 22K n 33K MoryT Takke ncnosib3oBaTbCs B rpaBUTaLMOHHbBIX CUC-
TemMax OTOMfEeHNs, a C YY4ETOM BbICOKOM TEMMOMMOTHOCTU 3TUX TUNOB pagMaToOpoOB OHU
MOryT OblTb PEKOMEHAOBAHbI U A1 HU3KOMOTEHLMamNbHbIX CUCTEM OoTonneHus [3].

2.2. [Ina nNoBbIWEHUS 3KCMNyaTauMoOHHON HaAEéXHOCTU cTarnbHble paguaTopsbl
«VONOVA» Heobxoaumo ucnonb3oBaTb TOMbKO B CUCTEMAaxX OTOMSIEHUS C HE3aBUCU-
MOW CXeMOW MOACOeAUHEHUSA, 0DOpyaOBaHHbIX, B YACTHOCTU, 3aKpbiTbiIMW pacLunpu-
TenbHbIMK cocydamun Tuna ELKO-FLEX wnu yctanoskamn ELKO-MAT doupmbl EDER.
KayecTtBo TennoHocuTensa (ropsiien Boabl) 4OMMKHO oTBeYaTb TpeboBaHuam [6].

2.3. CornacHo CHwull 41-01-2003 [7], otonuTenbHble Npubopbl B XUMbIX Nome-
LLEeHUSX OOSDKHbI, Kak NpaBuno, oOcHalWaTbCa TepMocTaTaMu, T.e. MpU COOTBETCTBYHO-
lwem ob6oCHOBaHMM BO3MOXHO MPUMEHEHNE PYYHOW perynupytowlen apmatypbl. OTme-
MM, yTo MITCH 2.01-99 [8] 1 aHanornyHble HopmaTuBbl, BBEOEHHbIE B psiae ApYrux pe-
rmoHoB Poccuu, 6onee XECTKO TpebyoT yCTaHOBKY TEPMOCTATOB Yy OTONUTENbHbIX NpU-
BOPOB B XWIbIX N HEKOTOPLIX 0OLLECTBEHHbIX MOMELLEHUSIX.

2.4. Ha puc. 2.1, 2.2 npeactaeneHbl Hanbonee pacnpoCTpaHEHHbLIE B OTEYECT-
BEHHOWN NPaKTUKe CXeMbl CUCTEM OTOMMEHUS U NPUCOEANHEHUS K HAM pagnaTopoB.

@T Tj '“.f il

Puc. 2.1. CxeMbl cucteM BOASAHOIO
OTONSEeHUs C pagmaTopamu:
a — OBYXTpyOHasn BepTUKanbHas;
© — ogHOTpyGHas BepTUKanbHas;
B — ropn3oHTanbHas

MokasaHHble Ha puc. 2.1 cxeMbl 0OBA3KN OTONMUTESNbHBLIX NMPUOOPOB XapaKTepHb!
ANsi OTEYECTBEHHOM CNpaBOYHOM 1 y4ebHon nutepatypbl no otonnenuto [9], [10]. Co-
rnacHo gaHHbiM OOO «Butatepm» npu MOMHOM 3aKkpbITUX perynupyrowen apMmaTtypbl
ocTaTovHasa TennooTaaya paguatopa ¢ HOMUHaAIbHBIM TEMSIOBBLIM NOTOKOM OKOMo 1 kBT
npun ycnoBHOM AnameTpe noasogsawmx TennonposogoB 15 mm coctaBnget 25-35 %,
MOCKOJSTbKY MO BEPXHEN YACTU HMXKHEWN NOLBOAKM FOpPsSYMA TENSIOHOCUTENb NMonagaeT B
npuodop, a N0 HXHEN YacTu TOW XXe NOABOAKM 3aMETHO OXSTaXXAEHHbIN BO3BpaLLaeTcs B
CTOSIK Mnn passogsawmin Tennonposog. MNoatomy OO0 «Butatepm» pekomeHayeT MOH-
TUPOBATb PErynvpyroLyo apMaTypy Ha HWKHEW NOABOAKE K paauvaTtopy Wnn ycTaHas-
nmnBaTb OOMOMHUTENBHO LIMPKYISLUMOHHbIE TOpMO3a. [1pn 3TOM ocTaTodHasa TennooTaa-
4ya Npu 3aKpbITUN BEHTUNS yMeHbluaeTcs A0 4-8 %.



14

=9 7

Puc. 2.2. BapuaHTtbl npucoeanHennsa pagnatopos « VONOVA Kompakt»
¢ TepmocTtatamu dmpmbl «EPL» npu HanonbHOn nnm
NANHTYCHOW pa3BojKe TennonpoBoaoB

B coBpemeHHON npakTuke 06BA3KN OTONUTESbHBLIX NPUOOPOB Npu nx GOKOBOM U
AnaroHanbHOM noacoeuHeHUn Haumbonee 4acto npegycMmaTpmBaeTcsl YCTaHOBKa
3anopHon apmatypbl Ha 0beux (a He Ha ogHon) nogsogkax. O6bIMHO Oons 3TOM uUenu
MCNONb3YITCA LIApOBble WMAW 3anOpPHO-CAMBHbIE KpaHbl C YY4ETOM TOro dpakra, 4To
TepMmocTaT He siBnsieTcs 3anopHon apmatypon. Ocobo nogvyepkHEM, YTO yCTaHOBKa
nobon 3anopHO-perynupytoLLern apMaTtypbl Ha 3aMblKaloLWMX yHacTKax B OQHOTPYOHbIX
cucTtemax OTOMMEHNA Kamea2opu4yecku He 00rycKaemcs.

Ana oTknoyeHus paguaTtopa 6e3 cnvBa BOAbl M3 HEro OOCTATOYHO 3aKPbITh
3anoOpHbIN KpaH TONbKO Ha HUXKHEN NOABOAKE.

2.5. HacteHHble paguaTtopbl «VONOVA» Bcex TUnopasmepoB npeaycMOTPeEHb!
AN1s1 YCTaHOBKM TONbKO B OAWH psi NO BbICOTE U rnybuHe.

PaguwaTopbl B NnOMeLeHnn yCcTaHaBnmMBalTCA 0ObIMHO NO4 OKHOM Ha CTEeHe unu
Ha CToMKax y CTeHbl (OkHa). [AnuHa paguaTtopa no BO3MOXHOCTU [OMKHA COCTaBNATb
He MeHee 75% [OnVHblI CBETOBOro NPOEMa, MNO3TOMY AN Nyylero pacrnpeaeneHus Te-
NNoTbl B NOMELLEHNN BbIGOP pagnaTopoB XenaTtenbHO HadYMHaTb C TUNopasmMepoB Ma-
now rnyéwvHel (tnn 11K). Mpn anuHe npnbopos 1400 mm 1 Bonee pekomeHayeTca npu-
MEHATb PA3HOCTOPOHHIOK (AMaroHarnbHy) CXeMy NPUCOEANHEHUST TENSTONPOBOAOB.

2.6. Ha puc. 2.3 nokasaHa cxema MOKBapTUPHOM CUCTEMbI OTOMSIEHUSA C MIIUH-
TYCHOM pa3BOgKOW TennonpoBogoB. B oTeyecTBEHHOM NpaKkTUKe UCMONb3yeTcs Takke u
ny4yesasi pasBofka TennonpoBoAoB OT obLiero Ans KsapTupbl pacnpefenutenbHOro
Konnekropa.

Ana ymeHbleHna 6GecrnonesHbiIX TennonoTepb CTOSKUM pa3MeLlaroTcss BAOSMb
BHYTPEHHUX CTEH 34aHUA (Ha NECTHUYHbIX KNeTKax, B cneumanbHblX kaHanax). Tenno-
HOCUTENb OT CTOSKOB MOABOAUTCHA K MOKBAPTUPHBLIM pacrnpenernimreribHbIM KONeKTo-
pam. [1na pasBogkn 06bIMHO MCNONBb3YIOT 3alMLLEHHBIE OT HAPY>KHOW KOPPO3UKN CTaslb-
Hble NN MedHble TensonpoBoabl. [PUMEHSIOTCSA Takke MeTanonofiIMMepHble Tenso-
NpoBOAbl, Hanpumep, U3 NOMUMNPONUIEHOBbLIX KOMOMHMPOBAHHbBIX Tpybd co crabu-
nn3npyowWwen antoMMHUEBON OBOMOYKOM MNU U3 NOSIMSTUNEHOBBLIX MeTanmonosimmep-
HbIX TPY®O.
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PasBogsuime  TennonpoBoasbl,
Kak npaBuno, Tenson3osiMpoBaHHbIE, N
npy Ny4eBOM Cxeme NMpoknagbIiBalT B
wrpobax, B ob6onodkax u3 rog-
PUPOBaHHbLIX MNONNUMEPHbIX TPy 1 3a-
NMBAOT LLEMEHTOM BbICOKMX MapoOK C
nacTUUKaTopom C TOMLINMHOW Cnos
LEMEHTHOro nokKpbITUA He MeHee 40
MM MO crneumanbHon TexHonornu. Mpu
MAWHTYCHOM NpoKnagke O6bl4HO uC-
NoNb3yTCA creuvanbHble OeKopu- U <
pyloLIME MAUHTYCbI 3aBOACKOrO W3ro- | ———
TOBMEHUA (Yalle BCEro U3 nonuMmep-  sresy] |
HbIX MaTepuarnos).
2.7. [laHHble O perynupyoLLen ”‘ :
apmatype npeactaeneHbl B 3 pasge- Lo
ne HacToALWMX pekoMeHaaunm. | -
2.8. B cnyyae pa3smelleHus T =
TepMoCTaToB B HMUWax And OTonu- 5
TenbHbIX NPUBGOPOB MMM MEPEKpPbITUS e
MX [OEeKOpaTMBHbIMU 3KpaHamMn uUnu »
3aHaBeckamn Heobxoaummo npeay- —_\ <
CMOTpPEeTb YCTaHOBKY TepMocTaTunye- , —{ L *-IE_,
CKOW rONIOBKU C BbIHOCHbIM JaTYMKOM. . ' = ' '
2.9. Ina HopmanbHOW paboTbl
CUCTEMbI OTOMSIEHUSA CTOSIKU AOSMKHbI
ObiTb  OCHallleHbl  3anopHO-perynu-
pytlowen apmatypoun, obecnedmnsato-
lwen Heobxoaumble pacxodbl Tensno-
HOCUTENS MO CTOsikaM B TeYEeHWe BCEro OTONUTENBHOrO nepuoga n Cnyck Boabl U3 HUX
no mepe HagobHocTw. [Ina aTux uenen MoryT 6biTb MCNONb30BaHbI, HaNnpUMep, 3anop-
Hble BeHTMNM Tuna «LTpémakc» (ApT. 4115) un GanaHCMPOBOYHbLIE BEHTUNM TUNA
«WTpémakc-M» (ApT. 4117) pupmbl «EPLL» nnn ux aHanorn. B cnyyae obopygosa-
HUS NpMBOPOB TEPMOCTaTUYECKUMM KnanaHaMu A8 HageXxXHoro notTokopacnpeaeneHns
TENMOHOCUTENS MO CTOSIKaM U KOMMEHCaLMM BO3MOXHbIX MOrpeLlHOCTEN pacyeToB U
oWMBOK NpU MOHTaXe 1 NocnenyLwwmx nepeaenkax CUCTeMbI KernaTernbHO NMPUMEHSTb
aBTOMaTU4eckune perynsatopbl nepenaga aasnexus «FEPL»  ApT. (48-52) B oByxTpy6-
HbIX cuctemax u perynatopbl pacxoga «EPLl»  Apt. (4001) B ogHOTPYOHbIX cucTe-
Max.

. —
—
o1&

@20
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Puc. 2.3. Cuctema oTonneHus ¢ nNANHTYCHOM
pa3BoAKOW TENSIONPOBOAOB MO KBapTUpe

Ecnu 3arpsasHeHnsa B TennoHocUTeNe npeBbIaloT HopMbl [6], To ana obecnede-
HUA HOpMaribHOW paboTbl TEPMOCTATOB U perynupyrowen apMmatypbsl Heobxoanmo oc-
HallaTb CUCTEMY OTOMNNEHUSA punbTpamm, B TOM YUCHE U MOCTOSKOBBIMU.
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3. TMOPABJIMYECKUN PACYET

3.1. [vapaBnuyeckmn pacyéT MnpoBOAMTCH MO CYLECTBYIOLWMM MeToaukam C
NPUMEHEHNEM OCHOBHbIX PAaCYETHbIX 3aBUCUMOCTEWN, W3NOXEHHbIX B cneuuanbHOm
CNpaBOYHO-UHGOPMaLMOHHOW nuTepatype [7] 1 [9], ¢ y4ETOM AaHHbIX, NPUBELEHHbIX B
HaCTOSALMX peKoMeHaaumsIX.

3.2. lMpwn rmgpaBnMyeckom pacyéte TensonpoBOAOB NOTEPU LaBMEHNA Ha Tpe-
HWe M NpeoforieHne MeCTHbIX COMPOTUBNEHUN crefyeT onpenendrtb No MeTody «xa-
PaKTEPUCTUK COMPOTUBNEHUA»

AP =S M? (3.1)
nnnm no MetToay «yaesibHbIX NMMHEWHbIX noTepb AaBl1eHNA»
AP=RL+2Z (3.2)

roe AP - noTepu gaBneHna Ha TpeHWe U NpeoaosieHne MeCTHbIX CONpoTMBNeHun, lMNa;

S=A (' - xapakTepucTuka COnpoTUBIIEHUS y4acTKa TensonpoBoOAOB, paBHada notepe
AaBreHnst B HEM Npu pacxone tennoHocutens 1 kr/c, I'Ia/(Kr/c)2;

A - ypgenbHoe CKOPOCTHOe [aBrfieHWe B TennonpoBogax Npu pacxoge TensoHOoCK-
Tensi 1 kr/c , Ma/(kr/c)? (NpUHUMAaeTCs No npURoxeHuto 1);

(= [(ﬂ/dg”)-L+2§] - NPUBEOEHHBLIN KOSMPPULNEHT CONPOTUBNEHUSA pacCyYUTbIBae-

MOro y4acTKka TennonpoBoaa;
A - KOS(PPULMEHT TpeHus;
dsy - BHYTPEHHW OuaMeTp Tensonposoaa, M;
Ald,, - NpuBeAEHHbIN KOIMULMEHT rmapasnmyeckoro TpeHus, 1/m (cMm. npunoxe-

Hue 1);
L - AnuHa paccyuTbiBAEMOro yyacTtka TennonpoBsoaa, M;
2( - cymma Koa(ppULNEHTOB MECTHbIX COMPOTUBIIEHUN;
M - MaccHbIN pacxon TENSIOHOCUTENS, Kr/C;
R - ypenbHas nuHenHasa noTeps gasneHnsa Ha 1 m TpyObl, Na/m;
Z - MeCTHble NoTepu JaBneHnda Ha yyacTke, [a .

3.3. N'vppaennyeckue xapakrepuctukn pagmatopos «VONOVA Kompakt» onpe-
AerneHbl Npy NogBogKax yCrnoBHbIM guameTpoMm 15 Mm.

'mopaBnuyeckne ucnbiTaHUA NpoBedeHbl cornacHo metoamke HUWcaHTexHukn
[11]. OHa nosBonsieT onpeaensaTb 3Ha4YeHNA NPUBESEHHBLIX KOIPPULMEHTOB MECTHOO
COMPOTUBIEHUSA (uy U XapakTEPUCTUK CONPOTUBMEHUSA S,y NPU HOPMAaInbHbIX YCMOBUSX
(npu pacxoge Boabl Yepes npubop 0,1 kr/c unn 360 Kr/4) nocne nepuoga akcnnyaTa-
LUuKM, B TEYEHNE KOTOPOro KOIPUUMEHTBI TPEHUS MEPHbIX YY4ACTKOB CTarlbHbIX HOBbIX
Tpyb Ha noaBoAKax K UCMbITbIBAEMbIM OTOMUTESNbHBIM NpubopamM SOCTUraloT 3HaYEHUN,
COOTBETCTBYHOLUMX KOIPPUUMEHTY TPEHUS CTamnbHbIX TPYO C SKBMBANEHTHOW LLEPOXO-
BaTtoCcTbio 0,2 MM, NPUHATON B KadeCTBe pacCyYE€THOM ONs cTalnbHbIX TEMNonpoBOAOB
OTEYECTBEHHbIX CUCTEM OTOMNEHUS.

CornacHo akcnnyaTtaumoHHbIM UCMNbITAHUAM psda paguaTtopoB M KOHBEKTOPOB,
npoBeaéHHbIM OO0 «Butatepm», rmgpaBnmnyeckne nokasatenu OTONUTENbHLIX MpuU-
bopos, onpefenéHHble no ynomaHyton metoauke [11], B cpegHeM COOTBETCTBYHOT
TPEXNETHEMY CPOKY MX paboTbl B OTEYECTBEHHbLIX CUCTEMAX OTOMNSIEHMS.

3.4. B 1tabn. 3.1 npuBedeHbl rMapaBiNYECKME XapaKTepUCTUKM pagmaTopoB
«VONOVA Kompakt» npn HopmatuBHOM pacxofe ropsdven Boabl Yepes npubop Mpp=
0,1 kr/c (360 kr/4), xapakTepHOM ANs OOHOTPYOHLIX CUCTEM OTOMMEHUA MpU Npoxoge
BCen BoAbl Yepes npubop, a Takke npu pacxoge 0,017 kr/c (60 kr/4), xapakTepHoM Ans
OBYXTPYOHbIX CUCTEM OTOMSIEHUS N OQHOTPYOHbIX C 3aMblKalOLWUM Yy4acTKOM U TepMO-
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cTaToM Ha noasoAke. 'mapaBnuyeckne xapakTepucTKL NpY OBMKEHUN TENSIOHOCUTENS
MO CXeMaM «CBEPXY-BHMU3» U «CHU3Y-BBEPX» MPaKTUYECKN HE 3aBUCAT OT BbICOTbI U
ONVHBI paguaTtopa.

OnpepeneHve ruapaBnuMyeckux XxapakTepucTuk paguaTtopos B npegenax pacxo-
noB Bofbl Yepes npubop ot 0,01 go 0,15 kr/c (o1 36 4o 540 Kr/4) BO3MOXHO MO 3aBUCK-
MOCTSIM B NIOrapudMmMyecknx KoopamHaTax, noCTPOEHHbIM MO penepHbIM Todkam (npu
M:np=0,017 kr/c n 0,1 kr/c). C gonycTumon Ans NpakTU4eCckux pac4EToB NOrpeLlHOCTbIO
B GONbLUMHCTBE ClyYyaeB NPOEKTUPOBAHUSA CUCTEM OTOMSIEHUS BO3MOXHA M NIMHENHAs
WHTepnonsums B guanasoHe, orpaHU4eHHOM penepHbIMU TOYKaMW.

3.5. 1N py4yHOro perynvpoBaHUSA TEMMOBOro NOTOKa paavaTtopoB MCMOSb3YHOT
KpaHbl OBOWHOW perynupoBKW, KpaHbl perynupylowme npoxogHole n gp. no NOCT
10944-97, kpaHbl Ansa py4Houn perynupoBku vpmel «EPL» (ABcTpus).

3.6. [Ina aBTOMaTU4eCKOro perynupoBaHus B ABYXTPYOHbIX HACOCHbLIX cucTeMax
OTOMMEHNA MOXHO PEeKOMeHOOoBaTb TepMoperynatopbl (ganee tepmoctatbl) «[EPLL-
TS-90-V» compmbl «EPL» (puc. 3.1), a ana wupoko ncnonb3yembix B Poccun ogHo-
TPYOHbIX CUCTEM OTONMEHUSA cneuunarnbHble TepMOCTaTbl YMEHbLUEHHOrO rvapaBnuv-
yeckoro conpoTusneHus, Hanpumep, «FEPL-TS-E» (puc. 3.2).

HaknoHHble nuHum (1, 2, 3...) Ha guarpamme puc. 3.1 nokasbiBaOT AManasoHbl
npegBapuTenbHOM MOHTaXXHOW HACTPOMKK KrnamaHa perynatopa B pexume 2K (2°C).
OTtmeTum, 4to cornacHo gaHHbIM OO0 «BuTtatepm», ¢ y4ETOM pearnbHbIX YCIOBUM 3KC-
nnyatauum OTEYECTBEHHbIX CUCTEM OTOMMEHUA MOHTaXHasi HacTpoWka TepMOCTaToB
(He3aBMCUMMO OT PUPMbI-U3FOTOBUTENS) HA NO3NLUKN 1 N 2 HE peKOMeHayeTCS.

HacTtporika Ha pexum 2K o3Ha4vaeT, YTo TepMocTaT YaCTUYHO MPUKPLIT U B Cry-
Yyae npeBblEeHNA 3aJaHHON TemnepaTypbl BO34yxa B OTansiMBaemMoM MOMELLEHUN Ha
2K (2°C) oH nepekpbiBaeT ABWMXEHNE BOAbI B NOABOASLLEM Tennonposoae. ATo obLue-
NPUHATOE B €BPOMNENCKON MPaKTUKE YCIIOBME HACTPOWKM TEpMOCTaTOB MO3BOMSET Mo-
TpebuTento He TONbKO CHWXAaTb TemnepaTypy Bo3gyxa B NOMELLEHUN, HO MU NO ero xe-
naHuio eé nosbiwaTth. B psage cnyyaes Begétca 6onee TodHaa HacTponka Ha 1K (1°C),
a nHorga ponyckaetca Hactponka Ha 3K (3°C). OyeBuaHO, NpU NOMHOCTLIO OTKPbLITOM
KnanaHe ruapasnnyeckoe conpoTmereHe TepmocTtaTta bygetr meHble. C y4éTom 3To-
ro 3amevaHus npeacraBrieHHble Ha pUC. 3.2 HaKMNOHHbIE NIMHUWN XapaKTepuaylT rma-
paBnuyeckne xapaktepuctukn tepmoctatoB « EPL-TS-E» ona ogHOTpyOHbIX cucTem
oTonneHna npu HacTporike Ha pexumbl 1K, 2K nnu 3K, a Takke npu NONHOCTbIO OTKPbI-
TOM KnanaHe (Npu CHATOW TEPMOrOSIOBKeE).

B ogHOTPYGHbIX cMcTeEMax MOXHO MPUMEHSTb TPEXXOAOBbLIE TEpMOCTaThl, obec-
neynsaroLLime yaobHble NoaKIoYeHne K Npnubopy U MOHTaX 3aMblKaloLLEro yyacTka, Ha-
npumep, Tpéxxogoson BeHTUNb «CALIS-TS» cdmpmbl «EPL» (cm. puc. 3.5), a Takke
TpéxxoaoBble TepmocTathl pupmbl «FEPL», y KOTOPbIX OCM TEPMOCTaTUYECKUX rOno-
BOK MepneHauKynspHbl NIIOCKOCTU CTeHbl. OTMETUM, YTO rmapaBnnyeckne xapaktepu-
CTVKM pagnaToOpHbIX Y3r0B C TPEXXOAOBLIMM TepMocTaTaMu, onpeaensowme nepenaj
AaBneHnn mexay nogeogawmm n obpatHbiM naTpybkammn y 3amblKatoLero yvacrtka, 3a-
BUCAT OT HACTPOMKN Ha KO3 (PULMEHT 3aTeKaHns, pacxoda TENSIOHOCUTENS B CTOSIKE U
OT rMapPaBNNYECKNX XapakTEPUCTUK OTONUTENbHbBIX NPMOOpPOB.

MogpobHbie cBeaeHus 06 aTux Tepmoctatax MoxHo nony4nte B OO0 «IMEPL] -
CepBuc» (HoMmepa TenedOHOB yKa3aHbl Ha CTP. 2 HACTOSALWMNX pEKOMEHAALNN).

3.7. 3Ha4veHns yaenbHbIX CKOPOCTHbIX AABMEHUA N NPUBEAEHHbIX KO3dunumnen-
TOB TMAPaBIIMYECKOrO TPEHUNA AN CTanbHbIX TENONPOBOAOB CUCTEM OTOMMEHMSA NpuU-
HUMalTCA No npunoxeHuto 1. MNmapaBnuyeckne xapakTepUCTUKN MedHbIX TENNONPOBO-
A0B MPMHMMAIOTCA MO AnarpaMmme B NPUoXeHun 2.

3.8. N'mppaBnuyeckne xapakTepucTukM KOMOMHMPOBAHHbBIX NONUNPONUIEHOBLIX U
mMeTannononumepHbix Tpyd nmetotca B OO0 «Butatepm» n B8 OO0 «I'EPL - CepBucy.
[aHHble no KoMOGMHMPOBaHHbIM Tpybam NpuBeaeHbl Takke B TP 125-02 [12].
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3.9. 3HaveHnsa Koa(PPUUMEHTOB MECTHOIO COMPOTUBIIEHUS KOHCTPYKTMBHbIX
9NIEMEHTOB CUCTEM BOAAHOrO OTOMMEHUs NpuHUMaoTca No «CnpaBOYHWUKY MPOEKTU-
poBLmKay, 4. 1 «OTonneHney [9].

3.10. N'mppaBnmyeckme xapakTepUCTUKN OTONUTENBHOro Npudopa n NoABOASALLNX
TENnONPOBOAOB C perynupyoLlen apMaTypor B OQHOTPYDOHbIX CcUCTeMax OTOMMEHUs C
3aMblKaoLWMMN y4acTkamn  onpeaensaiT KOSPMUUMNEHT 3aTeKaHWUs Onp, Xapakrtepu-
3yOLWLMIA OO0 TeNNOHOCUTENS, NpoxoasLero Yepes npubop, ot obLuero ero pacxoga B
NoABOAKE K pagnaTtopHoMy y3ny. Takmm obpa3om, B OQHOTPYOHbIX cucTemMax oTonse-
HUs pacxof BoAbl Yyepes npubop My, Kr/c, onpeaensieTcs 3aBUCUMOCTbIO

Mnp = Qnp - Mer (3.3)

rae Onp - KO3 PULMEHT 3aTekaHns Boabl B Npubop;
Mcr - MaccHbI pacxo TenSIOHOCUTENS MO CTOAKY OAHOTPYBHOM cUCTeMbl OTonse-
HWS NPU O4HOCTOPOHHEM MOAKMYEHUN paanaTopHOro y3na, Kr/c.

3.11. 3HaveHnsa KoaPPUUMEHTOB 3aTekaHus Onp, ANnA paguatopoB «VONOVA
Kompakt» npy pasnuuHbix covyeTaHusx amameTpoB Tpyb CTOAKOB (dgr), CMELLEHHbIX
3amblKaloLWMX y4acTkoB (dsy) M MOABOAALLUMX TennonpoBoaos (dn) y3noB npucoeanHe-
HUS pagnaTtopoB B OOHOTPYOHbLIX CMCTEMax OTOMMEHUS MpPU YCTAHOBKE TEPMOCTATOB
Ha noaBoAKax npeacTasneHbl B Tabnuue 3.3.

3HayeHus1 KOAPPULMEHTOB 3aTeKaHNA NpU yCTaHOBKE TepMOCTaToB onpeferne-
Hbl cornacHo EN 215 npu HacTpoike ux Ha pexum 2K (2°C). OuyeBnaHO, Npy Takom Mme-
ToAe onpeaeneHns koadduumeHTa 3aTekaHms notTpebHaa nnowanb NOBEPXHOCTU Ha-
rpesa otonuTenbHOro npubopa Gyaet Bonblie, YeM Npu pacyéte, UCXoasa U3 rmgpas-
NINYECKNX XapaKTEPUCTUK NOSTHOCTBIO OTKPLITOrO KramnaHa, XxapakTepHoro Ans oteyecT-
BEHHOW NPaKTUKU UHXEHEPHbIX Pacy€ToB B Criydyae NpUMEHEeHUs OBbIYHbLIX KpPaHOB U
BEHTUNEWN.

3.12. Npoun3BoaNTENBHOCTb HACOCOB AN CUCTEM OTOMNMEHNS, 3anoNHAEMbIX aH-
TMdpu3om, Heobxoanmo yeenuuneatb Ha 10-12%, a nx Hanop Ha 50-60%.

Ta6bnuua 3.1. YcpeaHEHHbIe rMapaBnn4eckne XxapakTepucTuku
CTanbHbIX NaHenbHbIX paguatopoB «VONOVA Kompakt» npu
YCNOBHOM AuamMeTpe NnoABoAAWMX TensonpoBoaoB 15 mm

KoadhpunumeHT mecTHoro Xapakrepuctvka conpoTtusre-
conpoTtueneHna ¢ npwu Hust S *10™, Ma/(kr/c)?, npw
Tunbl pacxope TennoHocuTens pacxope TemnnoHocuTens yepes
paanaTopos yepes npnbop My, npnéop My,
60 Kr/y 360 kr/v 60 kr/y 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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Ta6bnuua 3.2. YcpeaHEHHbIe 3Ha4YeHUs KoahpuumeHToB

3aTeKaHUA dnp Y3NOB OOQHOTPYOHbLIX CUCTEM BOAAHOIO

OTOMJIEHMA CO CTalNlbHbIMU MNaHeNbHbIMX pagMaTopamMm
«VONOVA Kompakt» n tepmocratamu «FEPL-TS-E»

3HaYeHUst O, NPY COYETaAHUAX AMamMeTpoB Tpyd
. T:”O . paaMaTopHoro yana de X ds, x dy (MM)
nat

paanarop 15 x 15 x 15 20 x 15 x 15
11K 0,193 0,16
21 K-S 0,223 0,182
22 K 0,224 0,184
33K 0,226 0,187

Kv [(m*/4) = Bap?]
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Pacxog M (kr/4)
D - rpaHuua rapaHTupoBaHHoi BeclwymHoi paboTel knanaHa
Puc. 3.1. F'mgpaBnnyeckme xapakrepuctnkm tepmoctatoB «EPL-TS-90-V»

C nNpucoeguHUTENbHLIMK pasMmepamm 3/8" 1 1/2" ¢ HacTpoiikol Ha pexum 2K (2°C)
N NPU CHATOW TEPMOCTATMYECKOM rofioBke (Mpu NOSTHOM OTKPbITUM BEHTUNS)
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Kv [(M*/9) - 6ap™?]
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Puc. 3.2. 'vapaBnnyeckne xapakTtepucTnkn TepMoctaTtoB
«EPU-TS-E» npu pasnuyHbIX pexxMmax HacTpOMKK
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Kv [(M3/4) - 6ap™'?]
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5 vi 5
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ANV
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0,01 0,1
10 3 45 102 2 3 45 103 2 3 45
M (xr/4)
Homep | Knanan CALIS-TS | KoadbdmumeHT Pa6oyee
nHM 1 Ne 3akasa dy 3aTekaHus Onp COCTOsIHME
1 1776101 15 0 KnanaH k otonur.
2 1776102 20 npnbopy 3aKpbIT
17761 01 15 05 Hactpowika Ha
3 1776102 20 ’ pexum 2K
17761 01 15 06 HacTtpoiika Ha
1776102 20 ’ pexum 3K
4 1776101 15
0,8 KnanaH oTkpbIT
5 1776102 20

Puc. 3.3. N'vmgpaBnnyeckne xapakrepuctnkmn tTepmoctatoB «IEPL» ¢ knanaHom
CALIS-TS, cooTBeTCTBYHOLIMNE KOIDDULMEHTHI 3aTEKAHUS NPU PA3TIMYHbBIX CTENEHAX
OTKPbITUA KnanaHa u 3Ha4yeHus pacxogHblx koadduumneHToB Ky
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4. TENNOBOW PACYET

4.1. Tennosow pacy€T NPOBOAUTCH NO CyLECTBYIOLWMM METOANKaM C NpuMeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3IOXEHHbIX B creunaribHOW CrpaBOYHO-
MHpopMaumnoHHon nutepatype [7], [8], [9], [10], ¢ y4€TOM AaHHbIX, NPUBEAEHHbIX B Ha-
CTOALLNX pEeKOMeHOaLMsIX.

4.2. Npun HaxoxaeHun obuiero pacxoda BoAbl B CUCTEME OTOMMEHUSA €€ pacxoa,
onpenenéHHbIn NCxoas M3 obLmMx TennonoTepb 34aHUd, yBennyMBaeTcs NponopLmo-
HanbHO MOMNPaBOYHbLIM KOS dULMeHTaM. epBbi N3 HUX L 3aBUCUT OT HOMEHKNaTyp-
HOro wara paguaTtopa v NnpyuHMMaeTcsa B 3aBUCMMOCTU OT TUna pagmnartopa no tabn. 4.1,
a BTOpoW - S onpefenserca Aoneun yBenndyeHus TennonoTepb Yepes 3apagmaTopHbIi
y4acTOK U NPUHUMAETCH B 3aBUCUMMOCTW OT TUMA HAPY>XHOrO OrpaxgeHus Takke co-
rnacHo JaHHbIM Tabn. 4.1.

Tabnuua 4.1. 3HayeHus nonpaBoOYHbIX KO3thpuumeHToB P41 U B2

T | Bocora | Coemt Bz
paana- TOpa, TYPHbIN LWar, B1 Mpwn ycTtaHoBKe y Mpn ycTaHoske
Topa . Yy Hapy>XHOro
MM KBT Hapy>XHOMW CTEHbI OCTEKITEHMS
300 0,084 1
10,11 K |—200 0,108 1,01 1,03 1,08
500 0,129 1,023
600 0,149 1,03
300 0,122 1,02
21 K-S ’ : 1,02 1,06
500 0,188 1,047 ’ ’
300 0,159 1,033
400 0,203 1,075
22 K ’ . 1,015 1,04
500 0,244 1,084 ’ ’
600 0,281 1,115
300 0,219 1,08
33K ’ . 1,01 1,02
500 0,332 1,181 ’ ’

[Mpn HaxoXaeHUn 3Ha4YeHUn fy yunTbiBanu cpeaHnini HOMEeHKNaTypHbIW wWwar TUno-
pa3mepoB pagnaTopoB, Hambonee pacnpoCTPaHEHHbIX B CUCTEMAX OTOMMEHUS KUIbIX
3gaHuin. o Hawmm gaHHbIM 3T0 Npubopsl ¢ anuHon Ao 1400 mm BKkNouUTENbHO. [Jona
naHenbHbIX paguaTopoB ¢ AnuHon 6onee 1400 MM CpaBHUTENBHO HEBENUKA, NO3TOMY
NpWY HaXOXOeHUU [ HOMEHKNATYPHbIW LWar ANUHHBIX pagnaTopoB He YYUTbIBasiCA.

Mpn HanonbHon yctaHoBke paamatopoB «VONOVA Kompakt» y ocTtekneHus
O5151 NOBbLILWEHNS YPOBHSA 3aLlUMThl OT pagnauMoHHbIX TeNonoTepb BO3MOXHA YCTaHOB-
Ka y npubopoB 3alUMTHbLIX 3KpaHOB 6e3 BHyTpeHHen Tennousonauun. B aTtom cnydae

/
BBOAMUTCS NONPaBOYHbIN KO3 PULUMEHT ﬂz, onpeaensieMbl No oopmyne

ﬂ;:1+%. (4.1)

Mpn ncnonb3oBaHUK TEMNMOU3ONUPOBaHHBLIX 3aLLMTHLIX SKPAHOB MOXHO MPUHW-
matb S, =1.
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YBenuyeHve TennonoTepb Yepes 3apagmaTopHble y4acTKM HapyXHbIX orpaxaje-
HUA He TpebyeT yBenuyeHns nnowaan TennonepenaroLlen NOBEPXHOCTU U, COOTBETCT-
BEHHO, HOMWHANbHOro (HOpPMaTMBHOIO) TEMSIOBOrO MOTOKA Npu nogdbope paguatopa,
MOCKOSbKY TEMNNOBOW NOTOK OT Npubopa BO3pacTaeT NPaKTUYeCKU Ha CTOSbKO Xe, Ha
CKOIbKO BO3pacTaloT TENSIonoTepu.

Mpn BBEOEHUN NONPaBOYHbIX KOI(PPMUMEHTOB £ U [ Ha obwuin pacxoq Ten-
NOHOCUTENSA B CUCTEME OTOMMEHNA MOXHO B NEPBOM MPUBIIMKEHUN HE YyYuTbiBaTb O0-
NOMNHUTENbBHBIN pacxon TENSIOHOCUTENSA NO CTOSKaM UMW BETBAM K paguaTtopam, nona-
rad, Yto ¢ AONYCTUMOM OS5 MPaKTUYECKUX PacYETOB MOrpeLlHOCTbIO yBenMyeHme pac-
Xxofa no BCeM cTosikam (BETBSAM) MPONOPLNOHANbHO YBENUYEHMIO UX HArpy3okK.

4.3. Tennoson noTok paguatopa Q, BT, npu ycnoBmuax, OTNNUYHLIX OT HOpMarsib-

HbIX (HOPMUPOBAaHHbIX), onpeaenseTca no popmyne

0=0, (©/70)"-c-(M,,/01)"-b-p=0, ¢,-¢,-b-p=
=KH};'7O~F'(01'(02~b-p J 4.2)

rae Oy - HOMUHanNbHLIV TENMOBO NOTOK paanaTopa Npy HopMarsbHbIX YCIoBMAX (Npu-
HUMaeTcsa no Tabn. 1.1 ¢ yuétom 3amevanmn B n. n. 1.15-1.17), Br;

© - dakTnueckun TemnepaTypHbIn Hanop, °C, onpeaensembiii no opmyne

At
O="—r—t =t —T—t , (4.3)

34ecb

t, n t, - COOTBETCTBEHHO HavanbHaa U KOHeYHas TemnepaTypbl TennoHocutens (Ha
BXO/E 1 BbIXOAe) B oTOnuUTensHoM npubope, °C;

t, - pacyéTHaa Temnepartypa noMeLleHusl, MPUHUMaemMasi paBHOW PaCYETHOW TeM-
nepaType BO3dyxa B oTannusaeMom nometieHun fg, °C;

Atnp— nepenag TemnepaTyp TEennoHOCUTENS MeXAy BXOOAOM M BbIXOOAOM OTOMU-

TenbHoro npubopa, °C;

70 - HOpPMWpPOBaHHbLIV TeMMNepaTypHbiit Hanop, °C;

C - nonpaBo4HbIM KO3PULUMEHT, C NOMOLLBIO KOTOPOro yYnTbIBAETCS BNAHUE CXe-
Mbl [OBWKEHUSA TENNOHOCUTENS Ha TENrOBOW NOTOK M KO3I(MUUMEHT Tennonepesayu
npubopa nNpu HOPMUPOBAHHLIX TEMMEepaTypHOM Hamnope, pacxoge TensoHocuTensa u
aTMocdepHOM AaBreHun (NpuHMUMaeTcsa no Tabn. 4.2);

n wn m - amnupu4yeckne nokasatenn cTteneHn COOTBETCTBEHHO MPU OTHOCUTENbHbIX
TemnepaTypHOM Harnope n pacxoge TennoHocuTensa (npuHMMmatroTes no 1ab. 4.2);

M np " ¢rakTU4eCKMM MaCCHbIN pacxof TennoHocUTensa Yyepes oTonuTenbHbIN Mpu-

6op, Kr/c;

0,1 - HOPMMPOBAHHLIN MAaCCHbIA pPacxod TennoHOCUTENA Yepe3 OTONUTENbHbIN
npunbop, Kr/c;

b - 6e3pa3mepHbIn NONPaBoOYHbIN KOIPMOULNMEHT Ha pacyETHOE aTMOCepHoe AaB-
nexve (NpuHMmaeTcsa no tabn. 4.3);

P - 6e3pasmMepHbI NONPaBOYHbIA KOI(PMPULMEHT, C MOMOLLLIO KOTOPOro y4YUTbIBAET-
cqa cneyndurka 3aBMCUMOCTM TEMNMOBOro NOToKa M KoadhdumumeHTa Tennonepeaadn na-
HeNbHOro pagmatopa OT ero ASIMHbI NPU ABMKEHUN TENMOHOCUTENS MO CXEME «CHU3Y-
BBEPX» (NMpUHUMaeTcsa no Tabn. 4.4); npyn OBUXKEHUM TENSTIOHOCUTENSA MO CXEMaM «CBep-
XY-BHU3» U «CHWU3Y-BHU3» p=1;
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¢, =(®/70)"" - BespasmepHbIi NOMPABOYHbIN KOSMMULIMEHT, C MOMOLLbI0 KOTOPOro

YUMTbIBAETCA M3MEHEHME TEMNroBOro NOTOKA OTOMUTENbHbLIX NPUOOPOB NPU OTANYMMK
pacyéTHOro TemnepaTypHOro Hanopa oT HopManbHOro (NpuHMMaeTca no T1ab. 4.5, 4.6);

®, =c-(an /0,1)”’— Ge3pasMepHbIii NONPaBoYHbIN KO3IMMULMEHT, C NMOMOLLLI KOTO-

pOro y4yuMTbiBaeTCA W3MEHEHWe TernnoBOoro NoToka OTONUTENbLHOro npubopa npwu oTNu-
YU pPacyYETHOro MacCHOro pacxoga TennoHocuTens Yepes npubop OT HOpMaribHOro ¢
YYETOM CXeMbl ABUXEHUA TEMNOHOCUTENSA (MPUHUMaeTCs no Tabn. 4.7);

K.y - xoatdrumeHT Tennonepenayun paguatopa npy HOpMarbHbIX YCIIOBUSIX, Of-
pegensiembiv no opmyne

QHy 2.0
K, = .70 ° Bt/(m*-°C) , (4.4)
F — nnowanb HapyxHoI TenmnooTtaarLlen NoBepxXHOCTM paavaropa, M? (MpuHUMa-
eTcd no tabn. 1.5 ¢ yuétom gnuHbl npnbopa B MeTpax).
4.4. KoadbpuumeHT Tennonepenaun paamatopa K, BT/(M? © °C), npu ycrnosusix,
OTIIMYHBIX OT HOpMarsbHbIX, onpeaensaeTca no gopmyne

K=K, -(©/70) -c-(M,, )01} -b-p=K, -(©/70) -0, -b-p. (4.5)

4.5. CornacHo pesynbTaTamMm TEMmoBbIX WUCMbITAHUK pasfnnyHbiXx obpasuoB pa-
anatopoB «VONOVA Kompakt» 3Ha4eHnsa nokasaTtenen cteneHn n 1 m un kodphpuuym-
eHTa € 3aBUCAT He TONbKO OT WUCCNEAOBaHHbIX AMana3oHoB M3MeHeHus © u Mg, Ho
TakKke OT BbICOTbI, MMYyOMHbI U ANWHbBI Npubopa. Anga ynpoLeHnst MHXEHEPHbIX PacvEToB
6e3 BHeCeHWs1 3aMeTHOWN MOrpeLlHOCTU 3HAaYeHUsa 3TUX NokasaTernemn, No BO3MOXHOCTH,
6bInn ycpeaHeHbl AN yKkadaHHbIX B Tabn. 4.2 npeaenos 3HaveHun My,. Npu ABMKEHUM
BOAbI B NpMbope No cxeMe «CHU3Y - BBEPX» B XOA4e uccnegosaHns 6bino yCTaHOBIEHO,
YTO TEMNNOHOCUTESb ABUXKETCS MO 3TON CXeMe NULLb Mo ABYM- YeTbIpEM BEPTUKAIIbHBIM
KaHanam (B 3aBMCUMOCTM OT Yucrna psagoB naHenen no rinyduHe npubopa), bnuxkanwimm
K nogBoasLwmnm 60KOBbIM TENNONPoOBOAaM, a Mo OCTanbHbIM MO CXEMe «CBepXy-BHU3Y,
NPUYEM C 3aMETHO MEHbLLUMM pacxogoM TEMMOHOCUTENS U, Kak CrieiCTBUE, C MEHbLUEN
cpegHeun TemnepaTtypoun Boabl. Takoe pacnpegeneHne noTokoB TensioHOCUTenNs npuBo-
auT K 6onbllen ahhekTMBHOCTM TENNOOOMEHa B paguaTtopax C MeHbLLen anvHon. ns
y4é€Ta aToro o6CcToaATensCcTBa NPU onpeaeneHnn TennooTaaqm pagnaTopoB ¢ 60KOBbIMU
noABOAALLMMY  TennonposoaMn, TensIoOHOCUTENb B KOTOPbIX OBWXKETCA MO cxeme
«CHU3Y-BBEPX», crieqyeT y4uTbiBaTb MOMNPaBOYHbIA KOI(PMUUUEHT p, NPUBEOEHHBLIN B
Tabn. 4.4.

4.6. Tennosble nokasatenun pagunatopoB «VONOVA Ventil» n «VONOVA-M Ven-
til», kak ykasbiBanocb, MOXHO oONpedenATb MO 3aBUCUMOCTSM ANS  pagMaTtopoB
«VONOVA Kompakt» npyn gBumxeHnn TENNOHOCUTENS NO CXEME «CBEPXY-BHU3Y.

4.7. NonesHbl TENNOBOW MNOTOK TEMMONPOBOAOB NPUHUMAETCA 0BbIMHO paBHbIM
50...90% ot obwen Tennootaaum Tpyd Npu NPoKNagke UxX y Hapy>KHbIX CTEH, U OOCTU-
raet 100% npu pacnonoXeHnn CTOSKOB Yy BHYTPEHHMUX NEPEropoaoK. TensoBon NoTokK 1
M OTKPbITO MPOSIOXKEHHbIX BEPTUKAIIbHbIX U FTOPU3OHTarNbHbIX MMagkux MeTanmyeckmx
Tpy6, OKpaLLEHHbIX MaCnsiHOM Kpackon, onpeaenseTcsa no npunoxexuto 3.

4.8. MNMpun ncnonb3oBaHun aHTMgpmsa «DIXIS-30» Heobxoanmas nnowagb no-
BEPXHOCTW HarpeBa AoimkHa ObITb yBenuyeHa B cpegHeM B 1,1 pasa no cpaBHEHUIO C
paccynMTaHHOM Npu TENNOHOCUTENE BOAE.
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Tabnuua 4.2. YcpeaHEHHbIe 3Ha4YeHUA NoKasaTerien CTeneHu

n n m v KoadcuumeHTa ¢ Npu pasfnIMyHbIX CXemMax ABUXEeHUS
TennoHocutensa B pagnatopax «VONOVA»

Cxema Buicota | Pacxon Tennowocu-
ABWXEHS Tens M
TenTONO. paﬂmaTopa np n c m p
CUTENs » MM kr/c Kr/4
Ceepxy — | 300,400 | 0,015— 0,25 1 0 1
BHI3 500, 600 015 | °*740 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 4.4
Chutay — 300,400 | 0,015~ | o 4o | 025 0,96 0 1
BHU3 500, 600 0,1 0,3 0,96 0 1

MpumeyaHue: npuBeaéHHbIE B Tabnuue AaHHble NonydeHbl NPY UCMbITAaHUSAX paguaTto-
pos TunoB 11K, 21K-S, 22K n 33K BbicoTtor ot 300 go 600 mm n gnnHon ot 400 go 1400
MM W yCpeaHeHbl B Npeaenax norpewHoct £ 1%.

Ta6bnuua 4.3. 3HauyeHMAa nonpaBoYHOro koadgcduruymeHra b

Tunel b npu atmoccepHom gasneHuu, rfla (Mm pT. CT.)

panma- | S [“933 | 947 | 960 | 973 | 987 | 1000 | 1013.3 | 1040

TOpOB 700) | (710) | (720) | (730) | 740y | (750) | (760) | (780)
11K | 035 | 0.968 | 0.974 | 0.979 | 0984 | 099 | 0.995 | 1 1.01

2125'}(3’ 025 | 0,963 | 0969 | 0975 | 0,981 | 0,987 | 0,994 | 1 1,012
33K | 015 | 0,958 | 0.966 | 0,972 | 0.979 | 0,986 | 0.993 | 1 1.013

MpumedaHne: S — nyuyuctas (paguaunoHHas) cocTaBnsloLlasa TEnnoBoro MoToka na-
HenbHOro paguaropa.

Ta6bnuua 4.4. 3Ha4yeHuUA nonpaBoYHoro koadcdpuumeHta p
(npyn ABMXXEeHUUN TENNTOHOCUTENSA MO CXeMe «CHU3Y-BBEpX»)

[nuHa 3HaueHus p ans [ruHa 3HaueHus p ans

panna- pamaToza?(Tsm;K panna- pamampzo 1BKTgn22K
Topa 10, 11K 33K Topa 10, 11K 33K
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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Ta6bnuua 4.5. 3HayeHMA nonpaBoYHOro koadgduruymeHTa @4

npun ABnXxeHnn TenyioHocuTenda no cxemam

«CBepxy-BHU3» U «CHU3Yy-BHU3»

@1 4ns pagnaTopoB @1 0n8 pagnaTtopos
?’ BbicoTOW H, MM 9’ BbicoTOon H, Mmm
c 300 n 400 500 n 600 C 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 a0 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

Tabnuua 4.6. 3Ha4eHMsA NonpaBoO4YHOro Ko3adpcdpuumneHTa @4
npu ABUXEHUU TENNIOHOCUTENS NO CXeMe KCHU3Yy-BBepXx»

@1 4n5 pagnaTopoB @1.4N5 pagnaTtopos

% BbicoTOM H, MM % BbicoTOr H, Mmm
300 n 400 500 n 600 300 n 400 500 n 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 a0 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. 3Ha4eHMA nonpaBoOYHOro KoacpduumeHTa @,
npv ABVNXKEHUN TENJIOHOCUTENSA NO CXeMe KCHU3Y-BBepX»

Mrp Mop

Kr/c Kr/y MG Kr/c Kr/4 MG
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
0,06 216 0,76 0,15 540 0,833

MpumevaHue. 3HayeHne @, NpU OBWKEHUM TENNOHOCUTENSI «CBEPXY-BHU3»
paBHO 1, «CHU3Y-BHU3» - 0,96
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5. MPUMEP PACYETA 3TAXECTOAKA OOHOTPYEHON
CUCTEMbI BOOAHOIO OTOIJIEHUA

Ycnosusi dns pac4éma

TpebyeTca BbINONHUTL TEMMOBOW PAaCYET ITaXKECTOAKa BepTMKanbHOW OAHO-
TpyOGHOM CUCTEMbI BOLSIHOrO OTOMMEHUA CO CTallbHbIM MNaHenbHbIM pagnaTopoM
«VONOVA Kompakt». PaguaTtop ycTaHOBMNEH Ha HapyXHOW CTEHe nof OKOHHbIM Mpo-
émom 6e3 HuwK (anuHon 1200 mm) Ha 17 aTaxe 17-3TaXHOro 3a4aHus, NPUCOEANHEH K
CTOSKY CO CMELLEHHbIM 3aMbIKalOLNM Y4acTKOM U ocHaweéH Tepmoctatom «EPL-TS-
E» Ha nogBogke kK npubopy. [1BuxeHne TenrnoHocuTensa B Npubope no cxeme «CBepxy-
BHU3Y.

TennonoTtepu nomelleHna coctaenstoT 1400 BT. TemnepaTtypa ropsiyero tensno-
HOCUTENSA Ha BXOAE B CTOSK f, YCNOBHO NpuHUmaeTcs paBHon 95°C (6e3 yuéTta Tenno-
noTepb B Marnuctpanu), pacy€THblM nepenag TemnepaTtyp no ctosaky At,=25°C, Tem-
nepaTtypa Bo3gyxa B oTannmBaeMom nomelleHun t,=20°C, aTmocdepHoe OaBrieHune
Bosayxa 1013,3 rla, T. e. b=1. Pacxog oAbl B ctosike My, =0,154 kr/c (554 kr/v).

YcnosHbI gnameTp ctoska dy=20 MM 1 gnameTpbl Tpy6 NoABOAOK M 3aMblkato-
wero yyactka dy=15 MM onpefeneHbl B pesynbtate npeasapuTenbHOro ruapasnuye-
ckoro pacyéta. Obwas anvHa BepTUKanbHO M FOPU3OHTaNbHO pacnonaraembix Tpyo B
nomeLleHnmn coctasnset 3,8 Mm:

Lmp. ¢ =2,3 M (d,=20 MM), L. ¢ =0,4 M (dy=15 mm), Ly - =0,5 M (d,=20 MMm), Ly - =0,6
M (dy=15 mm).

[TocnedosamersisHOCMb MeEM/1I08020 pacyéma
TennoBoii NoTok Npubopa B pacy€THbIX ycrnosuax Oy, BT, onpedenseTcs no

tbopmyne w = Qoom = Qi (5.1)
rne Quom - TENMONOTEPU NOMELLEHUSA NPU PACHETHLIX YCNoBUAX, BT;

Qmp,n - MNosie3HbIN TeNoBOM NOTOK OT Tennonposoaos (Tpyo), BT.

[Mones3HbIn TeNNOBOM NOTOK OT TENMONPOBOAOB NPUHMMAETCA OObIMHO paBHbIM
90% oT obuwen Tennootaaun Tpyd Mpu NpoKnagke UX y HapyXHbIX CTEH U JgocTuraet
100% npu pacnosioXXeHUn CTOSIKOB Y BHYTPEHHUX Neperopogok.

B Hawewm npumepe npuHumaem Q, =090,

roe Qmp =Qmp. e - me. etqmp. 2 - me. 2 (5.2)

Qmp.c N qmp.. - TENNOBblE MOTOKM 1 M OTKPbLITO MPOMOXEHHbIX COOTBETCTBEHHO
BEpPTUKaNbHbIX U rOpPU3OHTanbHbIX rMagkux Tpyd, onpegensieMble No NPUITOXEHWUO 3,
BT/wm;

Ly ¢V Ly, . - 0obLasa anvmHa CooTBETCTBEHHO BEPTUKATbHBIX U FOPU3OHTaSTbHBIX
TEnnonpoBoaoB, M.

[MonesHbIn TeNNoBon NOTOK OT Tpy6 O

mp.n

Mpu OBWKEHUWN TENNOHOCUTENS «CBep-
pmp =ty —1, =95 - 20 = 75°C (6e3

yl-IéTa oxXnaxgeHua soabl B pa,qmaTope), roe t, - Temnepartypa TennoHocuTensa Ha BXo-
ae B aTaxecTosik, °C.
0,,.=0,9[78,5-2,3+62,8.0,4+1,28(78,5:0,5+ 62,8-0,6)]= 274 BT.

pec_Q ~Q, = 1400 — 274 = 1126 BT.

np

B obwem cnyyae pacyéT BeaéTcs utepaumoHHbiM meTogoMm. [NpeasapuTtenbHO
(13 Tabn. 1.2) c yuétom TpeboBaHWs K OU3ariHy XUNOro nomelleHus BblbupaeTcs Mo-
penb pagnatopa «VONOVA Kompakt» 11K-500-1000 1 npuHMmaeTcsi COOTBETCTBYIO-

Xy-BHM3» onpeaenéH npyu TeMnepaTtypHoOM Hanope ©
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Lee 3HavYeHne KoadpdurumeHTa 3atekaHuns 0,p=0,16 (Mo AaHHbLIM Tabn. 3.2).
Pacxop BoAbl Yepes npubop pased M, =«, M, = 0,16 - 0,154 = 0,0246 «r/c.

Mepenan TemnepaTyp TENNOHOCUTENSI MeXAy BXOAOM B OTOMMTENbHbIN Npubop
1 BbIXOAOM U3 Hero At,, onpefensietcs no opmyne

cm

pacu
P S NTY N (5.3)
" C-M,, 41868-0,0246
roe C — yaoenbHas TennoéMKocTb Boabl, paBHasa 4186,8 Ox/(kr-°C).
TemnepaTtypHbIi Hanop O ¢ gonycTUMbIM nNpubnmxkeHnem (6e3 yuyéta oxnaxae-
HWsi BOAblI B CTOsike OOHOTPYOHOWM cuMCTEMbl OTOMMEHUs) onpegenseTca no dopmyne
(4.2).

At
0=t —%—tg =95-545-20=69,55°C.
OnpepensieM npenBaputenbHO Tpebyemblt TENroBOWM MOTOK paguatopa npu

HopManbHbIX ycrnosusax O™ no dopmyne
Hy

o = Q," 1126
Y @e,opb 0,992-1-1-1
roe ¢;n @, - 6espasmepHble KOIPPULMEHTDI, MPUHUMaEMble No Tabn. 4.5mn 4.7.
p — 6e3pasmepHbIn KOIPPUUNEHT, NPpUHMMaAeMbIn no Tabn. 4.4 (uncxopa w3

npeaBapuTenbHO BblIGpaHHOro TUNopasmepa paguatopa). B Hawem cnydae npu geu-
)XEHWUM TEMMOHOCUTENS MO CXEME «CBEPXY-BHM3» p=1.

=1135Bm , (5.4)

Mcxoaa u3 nonyyeHHoro 3HadeHust O™ un xenaemowm anuHel npudopa (900 —
Hy

1200 mm) cornacHo Tabn. 1.2 npuHMMaem BMECTO npenBapuTenbHO BbIOpaHHOro TUMo-
pa3mepa 11K-500-1000 tnnopasmep 11K-500-920 ¢ Q,y=1190 Br.

C yyétoMm pekomeHgauunm [7] pacxoxgeHue Mexay TennoBbIMW MOTOKamMu OT
Tpebyemon 1 ycTaHaBnNMBaeMoW MNnowagamMn MOBEPXHOCTM HarpeBa OTOMUTENbHOMO
npubopa gonyckaeTca B npegenax: B CTOPOHY yMeHblueHus — Ao 5%, Ho He Gonee,
yem Ha 60 BT (npyn HopmaribHbIX YCNOBUSIX), B CTOPOHY YBerMyeHus — 4o brnvxaniero
TMnopasmepa.

B obuwiem cnyyae HeBs3ka npu nogdope npubopa onpeaensieTcs no oopmyne

[(0,—-0"):0™] 100% = [(1190-1135):1135] -100 = +4,8%.  (5.5)
HY HY

Mockonbky HeBsis3ka He npesbliaer 10%, KOPPEeKTUPOBKY TemnepaTypsbi
TennoHOoCUTenNAa Ha BXxoae B Cﬂeﬂ,yl'OLlJ,l/IVI ATaAXECTOAK MOXHO HE NMpon3BOOUTDb.

Takum 06pasoM OKOHYaTeJIbHO MNMPUHMMaeM K yCTaHOBKe naHenbHbIN pagnaTtop
«VONOVA Kompakt» 11K-500-920.
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6. YKASAHUA NO MOHTAXY CTAJIbHbIX MAHEJIbHbIX
PAOUATOPOB «VONOVA KOMPAKT» U
OCHOBHbIE TPEBOBAHUA K UX SKCINNTYATALIUN

6.1. MoHTax ctanbHbIX NaHenbHbIX pagmnatopoB «VONOVA Kompakt» npounsBo-
autca  cornacHo  TpebosaHmam  CHull  3.05.01-85 «BHyTpeHHMe caHuTapHo-
TexHn4yeckue cuctemMol» [13], HAaCTOAWMX pekoMeHaaumMn, a Takke pekomeHaaumn [14].

6.2. lMaHenbHble paguatopbl «VONOVA Kompakt» noctaesnswtca doupmon-
N3roToBUTENEM N €€ perMoHarnbHbIMU AUfepaMn COrfacHO HOMeHKnaType, npeacTas-
NEeHHON B OMPMEHHBbIX NpocnekTax. Ha oTeyecTBEHHOM pbIHKE Yallle Bcero npeacras-
NeHbl TUMbl PpagMaTopoB, yKasaHHble B B Tabn. 1.1 n 1.2 HacTosAWmMx pekoMeHaaumn.
Kak ykasblBanocb, paguaTopbl MOCTaBNSAKTCHA OKpalleHHbIMU, OBEPHYTLIMU MOMNITU-
neHoBon NepdopupoBaHHON MNMEHKOM M CHAGXEHHLIMW BKNagblllamMu ONS 3alnTbl
KpOMOK pagmaTtopoB. CBepxy 1 CHU3Y paguaTtopbl 3almiieHbl KapTOHHbIMW KOpobKamMu.

PaguwaTopsbl crieqyeTt XpaHUTb B CyXnX NOMELLEHUAX.

6.3. PaccTosHne mexay pagnatopomMm U CTEHOW, Y KOTOPOW OH YCTaHOBIIEH, On-
pefenseTca KOHCTPYKUMAMU CKOD, NpUBapeHHbIX C ThifIbHOW CTOPOHbI paguartopa, u
KOHconen (KpoHwTenHoB). Ha puc. 6.1 nokasaHO pa3mMelleHne ckob, a Ha puc. 6.2 yc-
TaHOBKa pagmnaTtopa Ha CTeHe Npu NpMMeHeHUNn PUPMEHHBIX KPOHLUTENHOB-KOHCONEN
«Vonomaty.

X DT

Tun Paamep T ’ : : )
paguatopa X, MM gL Y T el
10 100 I R ) B IR E;

11K 93

21 K-S 100 | |
22 K 100 [ 1 i E

33K 100 RT U T AU

U )

Puc. 6.1. Cxema pacnonoXxeHuA ckob On4a KpenneHna pagmnaTtopoB BCEX TUMNOB Ha CTEHEe

Tun Pasmep I \\
pagnatopa | Z, MM ' N
| N Puc. 6.2. YctaHoBka
10 38 . ?\\ pagnatopa «VONOVA
11K 50 N Kompakt» Ha cTeHe Ha
21 K-S 74 N KPOHLUTEMHAX-KOHCOSSAX
P «Vonomat»
22 K 86 .
33K 86 N
\\
N \N
AN RN
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Mpn anuHe pagmatopa L=1800 mm 1 6onee npegycmoTpeHa ycTaHOBKa 4OMNOS-
HUTENbHOrO KPOHLITENHA. PaccToaHme OT kpas paguaTtopa 40 cepeauHbl ckob nog aTtoT
KPOHLWWTENH Y=L/2 (cMm. puc. 6.1).

PaccTosiHusa OT CTeHbl 4O OCer NpUCOeAMHUTENbHLIX NaTpyoKoB Z, yKasaHHble
Ha puc. 6.2, ognHakoBbl ans paguatopos BbicoTon oT 300 go 900 mm.

6.4. MoHTax HacTeHHbIX pagnaTopoB BeAETCH Ha MOArOTOBMEHHbIX (OWWTyKaTy-
PEHHbIX Y OKpaLUEeHHbIX) NOBEPXHOCTAX CTEH.

6.5. MoHTax HacCTeHHbIX pagnaTopoB HeOBXoOMMO NPoM3BOAUTL B criegytowemM
nopsiake:

- pas3MeTuUTb MecTa YCTaHOBKM KPOHLUTEMHOB-KOHCONEN (B COOTBETCTBUU C pUC
6.1);

- 3aKpenuTb KPOHLWITENHbI B CTEeHe Atobensmu (He gonyckaetca npucTpernka K
CTEHE KPOHLUTENHOB, Ha KOTOPbIX KPENATCS OTONUTENbHbIE NPUBOPbLI U TENONPOBOAbI
CUCTEM OTONSEHNS);

- yoanuTb ynakoBKYy TOMbKO B MecTax NpucoeavHeHus paguaTtopa K noasons-
LM TennonpoBoam;

- YCTaHOBWUTb pagMaTtop Ha KPOHLUTEeNHax;

- CoedVHUTb paguaTtop C NoABOAALMMMK TENNONPOBOAAMU CUCTEMbI OTOMMEHNS,
obopyaoBaHHLIMM NO KpavHenh Mepe Ha OAHOWM M3 NOABOOOK KPpaHOM, BEHTUIIEM WNn
TepmMocTaTom,;

- YCTaHOBWUTb BO3OYXOOTBOAYUK B BEPXHIOK NPOOKY.

6.6. NMpn MOHTaxe HaCTEeHHbIX paguaTopoB cnenyeTt usberaTb cCriydaeB UX He-
NPaBUIbHON YCTAaHOBKM:

- CMULWKOM HWU3KOro pasMelleHus, T.K. Npu 3as3ope Mexay MnosioM U HU30M
paguatopa, MeHbweM 75% rnybuHsl Nnpubopa B yCTaHOBKe, yMeHbLlUaeTcs apdekTus-
HOCTb TennoobmeHa n 3aTpygHsaeTcsa ybopka noa pagnaTopow;

- YCTaAHOBKM pagmaTopa Ha KOHCOMNAX WAW KPOHLUTEMHAX, W3roTOBIIEHHbIX
apyrummn compmamm, BNrOTHYHO K CTEHE UMW C 3a30pOM, MEHbLUUM 25 MM, yxyaLllaroLLien
Tennootgady npmbopa u Bbi3biBaOLLEN MNblNieBble 3anu3bl (cneabl) Hag Npudopowm;

- CIIULWIKOM BbICOKOW YCTaHOBKM, T.K. MPW 3a3ope Mexay MNOofoM WU HU3O0M
paguartopa, 6onbwem 150% rnybuHbl npubopa B yCTaHOBKE, YBENUYUBAETCS rpagueHT
TemnepaTyp Bo3gyxa no BbiCOTE NOMELLEHUSA, 0COBEHHO B HUXXHEN €ro YacTy;

- CNULLIKOM Marnoro 3as3opa Mexay BepXom )
paguatopa W HW30M MNOAOKOHHMKA (MeHee 90% j/’/:’/j
rmyGuHbl  paguatopa B YCTAaHOBKE MpW  BblcoTax V74 I i
paguatopa 500 n 600 mm 1 75% - npu Beicotax 300 HenpasunbHo [,/ —
n 400 MMm), T. K. NPM 3TOM YMEHbLUAETCSA TEnnoBOu
noTok pagmaTopa (puc. 6.3); o

- HEFOPU30OHTANbHOMO NOMOXEHUSA KONNEKTOPOB —~
paguatopa, T.K. 9TO yxydwaeT ero TennoBble
nokasaTesnu, ’MrmMeHNYHOCTb U BHELLHUI BN,

- YCTaHOBKM Nepen paavatopoM AekopaTus-
HbIX 3KPaHOB WIM 3aKpbITUS €ro Ltopamu, T. K. 3TO
TaKke nNpuUBOAUT K YyXyALeHWo Tennootaauu u

©

MMrIMEHNYECKUX XapaKTEPUCTUK npmubopa M UcKakaeT Puc. 6.3. Cxembl yCTaHOBKM
paboTy TepmocTaTa C aBTOHOMHbIM AaTYMKOM. naHernbLHOro paguaropa nog
6.7. MOHTa)XX  HanosibHbIX  pagnaTopos MOAOKOHHNKOM

NPOM3BOAUTCA HA HAPYXHbIX WU BHYTPEHHUX
BepTUKanbHbIX KOHCOMSX (CToWkax). BO3MOXHO OCHalleHWe HamnomfbHbIX pagvMaTopoB
TeNNo3awWwMnTHBIMN  9KpaHaMu, OOpaLEHHbIMU B CTOPOHY HapYXHbIX OrpaxaeHui
(ocTekneHus).
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6.8. lNocne okoH4YaHWA oTAenoyvHblX paboT HeobxoAuMO yAanuTb YMNaKoBKY.
Ecnn ynakoBka Oblnia cHATa OO OKOHYaHWS OTAENOYHbIX paboT, paguatop cnepyet
TWaTeNbHO OYUCTUTb OT CTPOUTENBHONO Mycopa W MPOYUX 3arpsi3HEHUN, T.K. OHU
CHWXXaloT TENMOBOW NOTOK OTONUTENBHOrO Npubopa.

Ocobo oTMEeTMM, 4YTO MPOM3BOAUTL TPAHCMOPTUPOBKY, XPaHEHWe W MOHTax
CTarnbHbIX MNaHenbHbIX PagMaTopoB C TOTOBbIM FAaKOBbIM MOKPbITUEM HEOBXOAMMO
Hagnexawum o6pasoM, UCKMIoYaKLWMM MexXaHU4Yeckne MOBpexXaeHUs, HapyLleHUs
NaKoOKpPaCOYHOro MOKPbITUSA, NonagaHue Brarn (Hanpumep, A0XAOSA, KOHOeHcaTa) U
BO3JENCTBME arpeccuBHbIX cped (Hanpumep, CBEXero UeMEHTHOro pacTtsBopa unuv
3acTbiBatoLLero 6eToHa).

6.9. He pekomeHayeTcs ponyckaTtb MOMHOMO MNepekpbITUS noasoda Tenso-
HOCUTENSA K 3anosiHeHHOMY Bogou paguatopy. OTKMYeHue paguatopa, Hanpumep,
LIapOBbIMX KpaHaMM Ha MNOABOAKaxX LOMNYyCKaeTCs MNpyU Hanuuum BO34YyXOOTBOOYMKA,
KOTOpPbIN B 3TOM Ccrfydae [OmKeH ObiTb OTKpbIT. Bo wu3bexaHne OnopoXHEHUs
paguaTtopa BO BpeMs Hanafo4HbIX paboT Ha CTOsiKe, K KOTOPOMY MOAKMIOYEH npubop,
pPEKOMeHAYEeTCs NepeKPbITb 3aMOPHbIN KpaH, YCTAHOBEHHbIN HA HUXKHEN NOABOAKE.

6.10. Kateropuyecku 3anpeliaetca OOMOMHUTENbHAA OKpacka paguatopa «me-
TannuMyeckMMmny Kpackamu (Hanpumep, «cepebpsaHKon») U BO34YXOBbIMYCKHOrO OTBEpP-
CTUS BO3QYyXO0TBOAYMKA.

6.11. B npouecce akcnnyatauuu crniegyeT Npou3BOoaUTb OYUCTKY HapYXXHbIX MO-
BEPXHOCTEN paguaTopa B Hayane oTonuTeNbHOro cesoHa n 1-2 pasa B Te4eHne oTonu-
TenbHOro nepuoga. lNpu ounctke pagnaTopoB HeNb3s UCNOMb30BaTb abpasnBHbE Ma-
Tepuanbl U cpeacTsa, ABMSOWMECH arpecCUBHbIMU BeLLeCTBaMn (CUMbHON LLEMNOYbLIO
UnNun KncroTton). NckroyvaeTca ncnorib3oBaHe NOPUCTLIX YBRAXHUTENEN.

6.12. Mpun ncnonb3oBaHUM B KayecTBe TEMNOHOCUTENSA ropAYen BoAbl €€ napa-
MEeTpbl AOMKHbI YOOBNETBOPATb TpeboBaHuaM «[llpaBun TeXHMYECKOW aKcnsyataumm
aNeKTpuyeckux ctaHumm n ceten Poccunckon degepaunny [6].

CopaepxaHne pacTBOPEHHOIO KMCNopoaa B BOAE CUCTEM OTOMSEHUS HE OOSKHO
npeBbiwaTtbe 20 Mkr/am® [6], [15], a 3HaveHne pH pomxHO 6biTb B npeaenax 8 -9,5
(ontumansHo 8,3 - 9). CogepxaHune B Boae coeanHeHun xenesa (go 0,5 MF/,EI,MS) n gpy-
X NpUMecen - cornacHo [6].

6.13. lpn akcnnyatauuu cTanbHbIX pagnaTtopoB crieqyeT MOMHUTb, YTO OHU
BeCbMa YyBCTBUTESbHbI K Ka4eCcTBY BOAONOArOTOBKM, OCOOEHHO K COAEPXaHMIO B BOAE
Kucnopoga v 3arpsisHeHun (wnama). Moatomy pagnatopbl «VONOVA» pekomeHayeTca
NPUMEHATb B CUCTEMAX OTOMSIEHUSA C HE3AaBNCUMOM CXEMOW MOLACOEANHEHNS K CUCTEME
TEeNnoCcHabXeHNs, C 3aKpbITbIMU paclIMpUTENbHBIMA COCyAamMu, COBPEMEHHbIMU LINp-
KYNSILUMOHHBIMW HAcocamK, a Takke C YCTPOWCTBaMWU ANSA NOANUTKM AealspupoBaHHOM
BOJOM M3 BOOOMPOBOLA MMM HENOCPEeACTBEHHO U3 TennoBou ceTu. [Ans ymeHbLueHUA
OMacHOCTM MOALUSIaMOBOM KOpPPO3un LienecoobpasHa yCcTaHOBKa rps3eBUKOB, a Mpu
MCNONb30BaHUN TEPMOCTATOB U aBTOMaTM3UPOBAHHbLIX BO34YXOOTBOLAYMKOB — eLé u
pUnNbLTPOB, B TOM 4YMUCIE€ MOCTOSIKOBbIX. KONMMYeCTBO B3BELLEHHbIX BELLECTB B BOAE He
[OMKHO NpeBbiwaTh 5 mr/am®.

6.14. lNepen yCTaHOBKOW CTarbHbIX NaHEsNbHbIX PagnaTopoB B KyXHSIX, BaHHbIX
KOMHaTax 1 TyaneTtax Heo6xoguMo TLiaTeNbHO NPOBEPATb KAYECTBO UX NTAKOKPACOYHO-
ro NOKpbITUA. PagmaTtopbl C HapyLEHMEM 3TOr0 NOKPbITUSA OOIMKHbI OblTb 3aMEHEHbI Ka-
YeCTBEHHbIMU, MPUYEM Te U3 HUX, HA KOTOpble MOryT nonagatb OpbI3rK, AOMKHbI BbITb
3alMLLEHbI cneumanbHbIMK 3KpaHamMmu, OOMLIOBKON U T. M.

6.15. N3bbiTOuHOE AaBneHue TEnroHOCUTENSA, paBHOE CyMME MakCUMarbHO
BO3MOXHOIO Harnopa Hacoca W rmapocTtaTM4yeckoro AaBfieHusi, He OOMMKHO B paboyem
pexume CuUCTeMbl OTOMMEHNA NpeBbiwaTh B ntobom pagnatope 0,8 Mla. MuHnmanes-
Hoe NpobHOoe AaBneHwe Mnpyv ONPEeCcCOBKE CUCTEMbl OTOMMEHMA AOSMKHO ObiThb B 1,25
pa3a Gonble pabouero [6].
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3ameTum, yto CHuIT 3.05.01-85 ponyckaeT nonyTopHoe npeBbileHne padoyero
AAaBMNEeHNs NpPU UCNbITaHUM BOOSAHbIX CUCTEM OTOnneHus. B To e Bpems npakTtuka u
aHanu3 ycrnoBui akcnnyatauuMym naHenbHbIX pagnaTtopoB B OTEYECTBEHHbIX CUCTeMax
otonneHud, npoeeaeHHoln OO0 «Butatepm», MoOKasblBalOT, YTO I3TO MpPEBbILEHNE
uenecoobpasHo aepxaTb B npegenax 25%. Cnegyet Takke WMeTb B BUAY, YTO OaB-
neHne TEensoHOCUTENsI NPU ONpPeccoBKe M paboTe CUCTEMbI OTOMSIEHUS HE AOSMKHO
npeBbIWaTb MakCMMarnbHO AOMYCTUMOro Afsi CaMoro «criaboro» anemMeHTa CMCTeMbl B
nobon eé Touke. Hanpumep, Nnpy NpUMEHEHNN NaHENbHbLIX PaanuaTopoB, PACCYMTaHHbIX
Ha MakcumarnbHoe paboyee gasneHve 0,8 Mlla, gonyctnmoe n3bbiTOYHOE AaBreHue
npu onpeccoBke cUCTeMbl He JOMKHO npeBbiwaTb 1,0-1,2 MlMNa He3aBUCMMO OT MaKcu-
MarnbHOro paboyero gaBneHusi, Ha KOTOpPoOe paccuyuTaHbl Apyrne, 6onee NpoyHble ane-
MEHTbI CUCTEMbI OTOMNSEHNS.

6.16. MNpun ocHalleHMn NaHenbHbIX paanaTopoB 06a3aTenbHbIMU NS HUX BO34Y-
X00TBOOYMKaAMU NpeanodTeHne crnefyeT oTAaBaTb aBTOMATUYECKUM, €Crv rapaHTUpo-
BaHO COOTBETCTBME NMapamMeTpoB TEMNOHOCUTENS HOPMAaTUBHbLIM TpeboBaHUAM, B 4acT-
HOCTW, NO NpeaenbHOMY coAep)XaHuto rpsasun 1 wnama [6]. MNMpu HecobGnoaeHnn aToro
TpeboBaHNA HeobxoaAMMO NPUMeEHATL Boriee MpPocTble N HaOéXHble B 3KCMyaTauuu
PYyYHbIE BO34YXOOTBOL4UYMKN.

6.17. Bo wusbexaHne obpasoBaHna BO34yLUHbIX MPOOOK 3anoriHeHue BOLOW
cUCTEMbl  OTOMMNEHNA C paguatopamu, O0OOpyAOBaHHbIMM  TepMocTatTamMn  Ha
noABOAALLMX TennonpoBofax, criedyet npousBoAMTb CHU3Y 4epe3 obpaTHyro
MarucTpanb Npu OTKPbITbIX TEPMOCTaTaXx.

6.18. TepmoctaT He 4BNAeTCs 3anopHoOM apmatypon. Ecnm Heobxoaumo
AEeMOHTMPOBaTb paauaTtop, Ha MoABOAKE K KOTOPOMY YCTAHOBMEH MNPOXOAHOW WIv
yrnoBon TepMocTaT, cnefyeTt CHATb TEPMOCTAaTUYECKYIO FOMOBKY M NOMHOCTBLIO 3aKpbIThb
TepMocTtar C MOMOLLbI MeTanIM4eckoro Wnu YNpPoOYHEHHOro MracTMaccoBOro
Konnadka, a 3atemM 3arfylwnTb ero Co CTOPOHbl CHATOM MNOABOAKM, a Takke BTOPYHO
NOABOAKY.

6.19. He pekomeHOyeTCsl OMOPOXHATL CUCTEMY OTOonfneHus donee, 4yem Ha 15
OHen B rogy.

6.20. Bo nsbexaHne 3amep3aHus BoAbl B pagnaTopax, NpuBOAsLLEro K Ux pas-
pbiBY, He fonyckaeTca obayB paguaTtopa CTpysaMU Bo3gyxa € oTpuuaTenbHOW Temne-
paTypou (Hanpumep, Npu NOCTOAHHO OTKPbITOM BOKOBOW CTBOPKE OKHA).

[Mpy MUHYCOBBIX TeMnepaTypax HapyXHOro Bo3gyxa He OoMnycKaeTcs OTKpbliBaTb
CTBOPKM OKOH (OCOBEHHO B MX HWXKHEWN 4acTu) ANA UHTEHCUBHOIO NPOBETPUBAHUSA NPWU
3aKpbITbIX PYYHbIX KpaHax Unn TepMocTatax y oTonutenbHbIX NpnbopoB BO usbexaHue
3amep3aHusa Boabl B 3Tux npmbopax. Kunbubl 1 noceTutenn obLeCTBEHHbIX 34aHWI
(0COBEHHO rOCTUHULL) LOMKHbI ObITb U3BELLIEHBI 06 3TOM TpeboBaHMN.

6.21. Pagnatopbl «VONOVA Kompakt» MOryT npumMeHaTbLCS B CUCTEMax OTO-
NNeHns, 3anosiHeHHbIX aHTUdpM3oM. B aTom crniyyae npu repmetmsaumm pesbboBbixX
COeANHEHWI CTarnbHbIX TEMSIONPOBOAOB, (PUTMHIOB U OPYINX 3NIEMEHTOB CUCTEM OTO-
NNeHNs MOXHO UCNOSb30BaThb LUESNKOBUCTLIN NIEH (HO HEe NeHbKy 1 6e3 MacnsHOM Kpac-
KW), repMmecun nunu aHaspobHble repMeTukn, Hanpumep, Tuna Loctite 542 w/vnun Loctite
55. PekomeHgyeTcsa ANs 3TOM LENM MUCNOMb30BaTb TakkKe 3MNOKCUOHbIE aManu unu
aMarnu Ha OCHOBE PacTBOPOB BMHUIXIIOPUAOB, aKPUMOBbLIX CMOS U aKpUIioBbIX COMO-
nuvepoB. ObpaliaeM BHUMaHWE, YTO NPU UCMOMNb30BaHUN B KadYeCcTBe repmMeTuka yn-
noTHuTenbHon HWUTKU Loctite 55 ponyckaetcsa cTupoBka 6e3 noTepu repmMeTuyHOCTU
nocne nosopoTa OUTUHra.

AHTU(PU3 JOMKEH CTPOro COOTBETCTBOBaTb TpeboBaHMSM COOTBETCTBYHOLLMX
TEXHUYECKUX YCroBUW. 3anofiHeHWe CUCTEeMbl aHTUMPU3OM [OMNYyCKaeTCcss He paHee,
yeM vepes 2-3 OHS Nocre e€ MoHTaxa.
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M3 ncnonbsyembix B Poccun mMapok aHTudpu3a 3acnykmBaeT BHUMaHUSA Mo-
crasnsaembin OO0 «[l'ennc UHT» (Ten. (095) 748-87-13) HU3KO3amMep3atoLLMIA TEMMOHO-
cutenb «DIXIS-30» (Ha OocHOBe 3TUNEHrNUKons) ¢ Hanbonee onTUManbHbIM AN OTe-
YeCTBEHHbIX YCMOBUI 3KCMyaTaunnm COOTHOLUEHUEM FMNKONSA U BoAbl. Vicnonb3oBaHue
aHTudpusa «DIXIS-65» npn paszbaBneHun ero BOAOW B «4OMALLUHUX» YCITOBUSX MOXET
yXyAWunTb KayecTBo cmecu. Obpallaem BHUMaHUE Ha LenecoobpasHOCTb NPUMEHEHMS
aHTndgpusa «DIXIS TOP» (Ha ocHoBe nponuneHrnukons), obecneymsatowiero 6esonac-
HOCTb paboT Npu 3anofTHEHUN UM CUCTEMbI OTOMSEHMSA U NPU SKCNyaTauumn 3TON CUC-
TEMbI.

6.22. MNpwn BbLINOMHEHUN CUCTEM OTOMNSIEHUNA M3 MeAHbIX Tpy6 HeobGxoanmo npu-
MEHATb NepexoHUKN U3 BPOH3bl NN KayecTBEHHOW naTtyHu. B atom crnyyae Bo nsbe-
XaHne paspyLlleHna 3TUX NepexoHMKOB UCNOSb30BaHWe NbHa ONA repMeTusauumn co-
euHeHnn 3anpelleHo. MoXHO NPUMEHATb BbIWEYNOMSAHYTble repMeTukn (repmecun,
Loctite 542, Loctite 55 n 1.1.).
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lMpunoeHue 1

Taoauua I1 1.1. InHaMmuyeckre XapaKTePUCTHKH CTAJTbHBIX BOJ0Ta30MIPOBOAHBIX
Tpy0 mo 'OCT 3262-75* HacoCHBIX cHCTeM BOJSIHOIO OTOIICHHUS IIPH CKOPOCTH
BOJALI B HUX 1 M/c

[AvnaveTp Tpy6, Mm Pacxog Boap! YaenbHoe MpuBe- YaensHas xapakTe-
NP1 CKOPOCTU [MHaMUYecKoe AEHHbIV PUCTVKA CONPOTUB-
o > yel S 1 m/c, M/w JaBneHue KoadhpuL. nexHns 1 m Tpy6bl
2 'g = % rmopas-
s3| 2|84 . P A10% | A10%, | nueckoro - gqgf | S-10%,
S| s 50| ma | ma | PEW | T | i
= | mjc | mfc (ke/u)* | (ke/c)? 1/::’ (ke/u)* | (ke/c)?
10 17 | 12,6 | 425 | 0,118 | 26,50 3,43 3,6 95,4 12,35
15 |1 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 5,74 0,742
25 335 27,1 | 2000 | 0,555 1,23 0,159 1,4 1,72 0,223
32 [42,5| 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

MpumeyaHus:
1) 1 Ma = 0,102 krc/m? ; 1 Ma/(kr/c)? = 0,788:108 (krc/m?)/(kr/u)? ; 1 kre/m? = 9,80665 Ma;

1 (kre/m?)/(kr/u)?= 1,271-108 Mal(kr/c)>.

2) MNpun gpyrmx CKOpoCTAX BOAbl, COOTBETCTBYHOLMX OObIYHO NamMMHApHOM U Nepexoa-
HOW 30HaM, 3HA4YeHUs NPUBEAEHHOrO KO3 UUMEHTA MAPABINYECKOrO COMPOTUBMEHMS U
yOEnbHbIX XapaKTEPUCTUK CrieayeT KOPPEKTUPOBaTb COrMacHO M3BECTHbIM 3aBUMCMMOCTSM
(c™m., Hanpumep, A..AnbTwyne 1M ap. MvapaBnuka n aspogvHamuka.- M., Ctponmnsgar,
1987). na ynpoLleHnst 3TUX pacyé€ToB haKTUYEeCKMe rnapaBfiMdeckne XxapakTepuCTUKU
Tpy6 S, ' 1 KO3 PULMEHTOB MECTHOIO CONPOTUBNEHNSA OTBOAOB, CKOD M YTOK N3 3TUX TPpyO
{ Npyn CKOPOCTAX TEMNSNIOHOCUTENS, COOTBETCTBYIOLMX YKa3aHHbIM 30HaM, B CMCTEMax OTo-
nnexHusa ¢ napametpamu 95/70 n 105/70°C MOXHO C AOMYCTUMON AN NPaKTUYECKMUX pacyé-
TOB norpeLHocTblo (4o 5%), onpedensaTb, BBOAS NONPaBOYHbIN KOIMMULMEHT HA HEKBa-
paTUYHOCTb @4 , MO hopMyriam

S=S ¢4, (M1.1)
C'=0C's 94, (M1.2)
C=0Ca Qg , (M1.3)

rae Sy, C's n (4 - XapaKTepUCTUKW, NPUHATbIE B Ka4yecTBe TabrmnyHbIX NPy CKOPOCTSX BO-
abl B Tpy6ax 1 m/c (cMm. , B yacTHocTu, Tabn. M 1.1 HacToALwero npmunoXxeHus).

3HauyeHus @4 onpegendtoTcsa no Tabnuue N 1.2 B 3aBUCMMOCTU OT AnameTpa YCrnoBHO-
ro npoxopAa cranbHon Tpybsbl dy , MM , 1 pacxofa ropsden soabl M co cpegHen Temnepary-
poi ot 80 oo 90°C .

3) Mpu cpegHux Temnepatypax TennoHocutens ot 45 no 55°C 3HadyeHus @, onpeae-
NATCA NO NPUBNMKEHHOW hopmyne

Q4500 = 1,594-0,5, (N1.4)

TAE Pa0) - NOMPABOYHbINA KOIULIMEHT NpU cpeaHel TemnepaTtype TennoHocutensi 50°C;

(@4 - NOMPaBOYHbIN KOIPPULUMEHT NpU cpeaHen TemnepaType TennoHocutens 85°C,
npvHMMaemsbin no Tabn. M 1.2.




Ta6amnna II 1.2. 3HaveHust monpaBo4HOro KodgpuuueHTa @4
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lpodormxeHue npunoxeHus 1

Pacxopg ropsiueit Boabl M B Kr/c (BEPXHSASI CTPOKa) U B Kr/y

P4 M (HWXHSAS CTPOKa) MpY AMameTpe yCcrnoBHOro npoxoaa Tpy6 dy, Mm
10 15 20 25 32 40 50
1,02 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 1,8249 3,0495
Kr/y 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
’ Kr/4 301,0 467,0 852,5 1392,8 | 2444,4 | 3188,2 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 | 0,9577
’ Kr/4 194,8 302,4 551,5 901,4 1581,8 | 2063,2 34477
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 0,6973
’ Kr/v 141,8 220,3 401,8 656,3 1151,6 | 1502,3 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 | 0,5416
’ Kr/4 110,2 171,0 312,1 509,8 894.,6 1166,8 1949,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
’ Kr/4 89,3 138,6 252,4 412,6 724,0 994,3 1577,9
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 0,3649
’ Kr/v 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
Kr/4 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/v 54,4 84,6 1541 252,0 442 .4 576,7 964,1
19 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
’ Kr/y 47,5 73,8 135,0 220,3 386,6 504,4 842,8
192 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
’ Kr/4 421 65,5 119,2 194,8 341,6 4457 744.5
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
’ Kr/y 37,4 58,3 106,2 173,5 304,2 397,1 663,5
196 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 0,1653
’ Kr/y 33,5 52,2 95,4 155,5 273,2 356,0 595,1
128 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
Kr/4 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
’ Kr/u 27,7 42,8 78,1 127,4 241,6 291,6 487,4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 0,1235
’ Kr/y 25,2 38,9 71,3 116,3 203,8 266,0 4446
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
’ Kr/4 23,0 35,6 65,2 106,2 186,8 2434 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 | 0,1038
’ Kr/v 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/4 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lpunoxeHue 2

Homorpamma ans onpegeneHvus NoTepu faBreHus
B MeAHbIX Tpy6ax B 3aBMCUMOCTU OT pacxoaa BoAbl
npu eé Temnepatype 40°C
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A — noTepu gaBneHus Ha TpeHue B MeAHbIX Tpybax 1 M npu Temnepartype
TennoHocutensa 40°C, MM Bog. CT.;
B — BHyTpeHHWe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boabl B Tpybax, M/c;
[ — notepsa gaBneHus Ha MeCTHble CONMPOTMBMNEHUS NPU KO3 PULIMEHTE CO-
npoTtmeneHnsa =1 n cOoTBETCTBYIOLLEM BHYTPEHHEM ANaMeTpe NoOBOASILLEN
MegHon TpyObl, MM BOA. CT.;
E — BHyTpeHHME guameTpbl MedHbIX TPyO, XapakTepHble AN 3anaaHoeBpo-
NEencKoro pbliHKa, MM;
F — pacxon Boabl Yepes Tpyoy, Kr/u.

Mpu cpenHelt TemnepaType Boabl 80°C Ha 3HaYeHUA NoTepu OaBneHus,
HanAeHHbIe MO HACToALEN HOMOrpamMMe, BBOANUTb NOMNPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbIN MHOXUTENL 1,25.
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lpunoxeHue 3

TensoBo#i MOTOK 1 M OTKPBITO NMPOJIOKEHHBIX BEPTUKAIBHBIX TJIAJKUX
METALIHYEeCKHX TPYO, OKPALIeHHBIX MaCJAAHON KPACKOH, (p , BT/M

Tennosoi notok 1M Tpybbl, BT/M, npu O, °C, yepes 1°C

4. | o,

ma | C g [ 1 2 3| a4l s |6 | 7| 8| 9
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 25,0 26,0 27,0 28,0 29,1 30,1 31,2 32,2 33,4
25 30,0 31,2 32,5 33,7 35,0 36,3 37,5 38,9 40,2 41,6
15 274 | 287 | 295 | 304 | 313 | 321 | 330 | 339 | 348 | 357
20 40 34,5 35,9 36,9 38,2 39,1 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 42,2 43,2 44 1 451
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 47,2 48,1 491 50,1 511 52,2 53,2 54,2 55,3
20 60 57,7 58,9 60,2 61,4 62,7 63,9 65,2 66,5 67,5 69,1
25 721 | 737 | 752 | 767 | 784 | 799 | 815 | 831 | 848 | 864
15 574 | 584 | 595 | 605 | 617 | 628 | 638 | 650 | 661 | 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 841
25 896 | 913 | 923 | 947 | 96,0 | 982 | 99,8 | 1016 | 103,3 | 105.1
15 68,4 69,5 70,7 71,9 73,0 741 75,4 76,6 78,3 78,9
20 80 85,6 86,6 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,9 1 108,8 | 110,5 | 112,3 | 114,2 | 115,9 | 117,7 | 119,6 | 121,3 | 123,4
15 80,2 81,3 82,7 83,9 85,1 86,2 87,5 88,8 90,2 91,4
20 a0 100,31 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,31 127,2 | 129,1 | 131,1 | 132,9 | 1349 | 136,9 | 138,9 | 140,8 | 142,8
15 923 | 935 | 949 | 960 | 97.0 | 982 | 99,3 | 100,3 | 1013 | 1024
20 100 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 1 1451 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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[MpumeyaHus K NpuioXeHuro 3

1. TennoBow NOTOK OTKPbITO MPOSIOXEHHbIX FOPU3OHTamNbHbIX TPYD, pacnonoxeH-
HbIX B HWXXHEWN YacTu NoMmeLleHus, npuHuMmaeTcsa B cpegHem B 1,28 pasa 6onblue, yem
BEpTUKaIbHbIX.

2. lNones3HbINn TennoBOW MNOTOK OTKPLITO NPOSIOXEHHbIX TPYD yunuTbiBaeTCA B npe-
aenax 50-100% oT 3Ha4YeHun, NpuBeaEHHbIX B JAHHOM NPUIoXeHuun (B 3aBUCMMOCTU OT
MecTa Npoknaaku Tpyo).

3. MNMpwn onpepeneHnn TennoBOro NOToKa M30NMPOBaHHbIX TPy TabnuyHble 3Ha-
YeHUs1 TENSIOBOrO NOTOKa OTKPbLITO MPOSIOXKEHHbLIX TPYD YMeHbLIATCA (YMHOXaKTCA Ha
NONpaBoOYHbIN KOIPULMEHT - 06bI4HO B npegenax 0,6-0,75).

4. IMpun 3KpaHNPOBaAHUUN OTKPLITOrO CTOAKa MeTannMyeckum 3KpaHom obLummn Ten-
NOBOW NOTOK BEPTUKanbHbIX TPY6 CHUXaeTca B cpegHeM Ha 25%.

5. Mpwn ckpbiTon Npoknagke Tpyd B rnyxon 6oposge obwmin TENNOBOW MOTOK
cHmxaeTca Ha 50%.

6. lNMpwn ckpbiTOM Npoknagke Tpyd B BEHTUNMpyemMon Goposae obLumin TennoBom
noTok ymeHbLiaeTcs Ha 10%.

7. O6Lwmi TennoBon MOTOK OAMHOYHBLIX TPYD, 3aMOHOMNMNYEHHbIX BO BHYTPEHHUX
neperopoakax 13 Tsxénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/m®), yBenuum-
BaeTcs B cpegHemM B 2,5 pasa (npu oknerike cteH ob6osimn B 2,3 pasa) No CpaBHEHUIO CO
CnyyYyaeMm OTKPbITOM YCTaHOBKW. [1pn 3TOM MOMNe3HbIN TEnroBOW MOTOK COCTaBnseT B
cpegHeM 95% oT obuwero (B Kaxgoe M3 CMEXHbIX MOMELLEeHM NocTynaeT NnosioBUHa
MOMne3Horo TenI0BOro NoTokKa).

8. OBwun TennoBon MOTOK OT OAMHOYHBLIX TPYO B HAPYXXHbIX OrpakaeHUsX U3
TspKENOro 6eToHa (Aser = 1,8 BT/(M°C), pPeser = 2000 kr/M*) yBenMUMBaEeTCS B CpeAHEM B
2 pa3a (npu oknewnke cteH obosamu B 1,8 pasa ), NpMYEM NONE3HbLIN TENMOBOW MNOTOK MpuU
HanU4MM TEeNoN3oNALMN Mexay Tpybon U Hapy>KHOW NOBEPXHOCTbK CTEHbl COCTaBISA-
eT B cpeaHeM 90% ot obuuero.



