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Yeaxaembie konneau!

HayyHo-mexHu4yeckan ¢pupma 000 «Bumamepm» npednazaem Bawemy eHuma-
HUKO peKoMeHdayuu no npumeHeHUw mpasmobe3onacHbIX 8bLICOKOU aHMUKOPPO3UOH-
HOU cmouxkocmu cmasibHbIX mpyb4yambix paduamopoe 3/1lumHo20 Knacca «Zehnder
Charleston Pro», uzazomoensieMbix 2epMmaHckou chupmou «Zehnder GmbH)».

PexomeHOayuu cocmaeneHbl npuMeHUmMesibHO K poCCUUCKUM HOPMamue8HbIM yC-
N108USIM C Y4EMOM @bICKa3aHHbIX Ha cbe3dax ABOK npednoxeHull o pacwupeHuu doc-
MoOBepPHbIX OaHHbIX, HeOO6X00uUMbIX Onisi N006opa omonumernbsHbIX npubopoe npu npo-
eKmupoeaHuu cucmeM OMOrJIeHUs, U 8Kiroyarom OonosIHumesibHblIe Mamepuanb! Co-
anacHo CHull 41-01-2003 «OmonneHue, eeHMunNayusa U KOHOUUUOHUpoeaHue», mernso-
éble xapakmepucmuku mpyb4yambix paduamopoe npu ux npucoecuHeHUU K menyonpo-
godaM cucmeMbl OMOIJIEHUSI 110 CXeéMaM «CHU3y-88epX» U «CHU3Yy-8HU3», KOMopbie 6
3apybeXxHbiX NMPoCcneKmax u kamasnoz2ax He npeocmassiiiomcs, a maKxe 0aHHble 1o Ko-
appuyueHmamMm 3ameKaHusi Ons crydaee ycmaHo8KU amux paduamopoe e oGHompyo6-
HbIX cucmemMax OmonseHus.

Aemopbi pekoMeHOayulu: kaH0. mexH. Hayk CacuH B.A., kaHO. mexH. Hayk bep-
wudckuu I A., uHxeHeps! lNMpokonernko T.H. u Kywrup B.[. (nod pedakyueu KkaHO. mexH.
Hayk CacuHa B.U.).

3aMeyaHus U NpeosioXeHUs1 Mo coeepWeHCME80O8aHUD HACMOAWUX PeKoMeHOoa-
yulu aemopbi npocsim Hanpaensams no adpecy: Poccus, 111558, Mockea, 3en€Hbiu npo-
cnekm, 87~1-23, dupekmopy 000 «Bumamepm» CacuHy Bumanuro eaHosu4dy unu no
men./cpbakc. (495) 482-38-79, cpbakc. (495) 482-38-67 u men. (495) 918-58-95.

OcHoBHbIe XxapakTepuctTukm paauvatopon «Zehnder Charleston Pro»

. EaovHuya
HanmeHoBaHWUe nokalarteneun
namepeHus

<

KoadhdunyneHTbl MEeCTHOIro ConpoTUBNEHUA NPU CTaHAAPTHbIX

BenunuuHa

1,2

1,8

110
62 n 100
370 n 570
92 — 1840

cxemax boKoBOro noacoeanHeHus!, pacxone tennoHocutenst 60
Kr/4 n nogesoakax d, 15 mm (d, 20 Mm)

CTaHOapTHbIW UBET NOKPLITUSE — NO rPYHTY nopowikosasi amanbs benoro useta RAL 9016
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU CTAJIbHbIX
CEKUMOHHbLIX PAOUATOPOB «ZEHNDER CHARLESTON PRO»

1.1. llpeanaraemble cneunanucrtam pekomeHgauum no NPUMEHEHUID CTarbHbIX
TpybuaTbiX cekunoHHbiXx paaunatopoB «Zehnder Charleston Pro», nsroraBnmBaembiX
repmaHckon cupmon «Zehnder GmbH» (Zehnder GmbH, Aimweg 34, D-77933 Lahr
Postfach 2126 D-77911 Lahr, BDR, Ten. +49 (7821) 58-63-92, pakc +49 (7821) 58-64-
06), paspaboTtaHbl OO0 «Butatepm» (Poccusa, 111558, MockBa, 3enéHbin npocn., 87-
1-23, Ten./dakc: (495) 482-38-79, dakc. (495) 482-38-67, ten.: (495) 918-58-95) Ha
ocHoBe nposeaéHHbix OO0 «Butatepm» B otaene oTtonuTenbHbIX NpubopoB N CUCTEM
otonneHunss OAO «HUUcaHTexHUKN» TennormapaBnuyecknx u nPOYHOCTHbLIX UCMbITaHUN
npeacrtaBuTenbHbIX 00pa3LoB Ha3BaHHbLIX Bbille paauaTopoB MO 3aka3y npeacraBu-
TenbctBa pupmbl «Zehnder GmbH» B Poccun — OO0 «LleHpep 'mM6X» (appec: Poc-
cus, 115419, Mockea, 2-on PolwmHckum npoesn, 8, n/a 116; ten. (495) 232-22-49, dakc
(495) 232-21-45; www.zehndergroup.ru.).

1.2. PekomeHagauum paspaboTaHbl N0 TpaguuLMOHHON ANst OTe4YeCTBEHHOWU npak-
TUKKN cxeme [1] ¢ ucnonb3oBaHUEM AaHHbIX OANSA noabopa n NPoCcneKkTHbIX MaTepuarnos
dupmbl «Zehnder GmbH», a Takke pekoMeHgauun No MPUMEHEHUID pagnaTopoB
«Zehnder Charleston» n «Zehnder Charieston Completto» [2].

1.3. CtanbHble Tpyb4aTbie CEeKUMOHHbIE
paaunatopbl «Zehnder Charleston Pro»
(pnc.1.1) — TpaBmobe3onacHble U r’MrueHuv-
Hble, BbICOKOW aHTUKOPPO3UOHHOWU CTOMUKO-
CTU OTONUTElbHbIe NPUOOPbLI KITacCUYEeCKOW
dopMbl npeagHa3HavyeHbl AONA  OTOMNJSEeHUN
NoOMeLWleHMn 30aHUU pPas3fIMYHOro Ha3Hauve-
HUSA, B TOM YUCIie OeTCKUX U MeAULIMHCKUX.

CBoeun nonynsipHOCTbK CTanbHble TPYO-
yaTble pagunatopbl 006sA3aHbl BbICOKOMY TEnMMo-
BOMY KoMd@opTty, obecneynBaemMomy 3STUMMU
npubopamn Onarogapa onTuManbHOMY COOT-
HOLUEHNID NYy4YUCTOU U KOHBEKTUBHOW COCTaB-
NAKLWKMX TENIOBOrro NOTOKA.

Bbicokass aHTUKOPPO3NOHHAA CTOUKOCTb Puc. 1.1. O6wmi B1A paauaropa
pagnatopa «Zehnder Charleston Pro» obecne- «Zehnder Charleston Pro»
ynBaeTtcs bnarogaps cneumanbHOMY Crl0K, Ha-

HECEHHOMY Ha BCH) BHYTPEHHKOK MNOBEPXHOCTb

paguatopa Nno TexHONormy, 3anaTeHTOBaHHOW

dmnpmon «Zehnder GmbH». 3TOT TOHKOCNOWHLIN AHTUKOPPO3UOHHbLIK Dapbep umeer
OBa cnos nNokpbiTua. [Ipomn3BOACTBEHHbLIU NMPOLLEeCC HaHEeCeHUA ITOro bapbepa BKI4a-
€T OYUCTKY U CYLLUKY BHYTPEHHEN NOBEPXHOCTU, NOKPbITUE €€ cnoemM «[lakpoMeT», 06-
XXUr, HAHEeCeHne BTOPOro aHTUKOPPO3MOHHOIO Crnos — repMeTU3npylolero cocraBsa Wy
NOBTOPHYK CYLIKY. Bce npoueccbl aBTOMatusmpoBaHbl TakMuMm obpasom, 4TobObl Bce
NPON3BOACTBEHHbIE NapamMeTpbl KOHTPONUPOBaANUCbL KOMMNbIOTEPOM. PagnaTtop ¢ Takum
BHYTPEHHUM MOKPbITUEM UMEET NMPEBOCXOAHYK COMNPOTUBMAEMOCTb KOppo3un. Cxema
3awuTHOro bapbepa nokazaHa Ha puc. 1.2.

«[laKkpomMeT» - 3TO HeopraHu4yeckoe NnokpbITUe, UCNOoNb3yemMoe BO MHOMMX oTpac-
NAX npomMbiluneHHocTU. [lokpbiTUe Ha BOOAHOW OCHOBE COCTOUT U3 LMHKOBbLIX U anoMuU-
HUEBbIX YacCcTUL B HeopraHM4YeckoM cBaA3ylolwem BeulectBe. [okpbiTue obecneymBaeT
4 cTeneHn aHTUKOPPO3NNHOU 3aLLUUNTbI:
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1) 3awnTHbIN Bapbep: MHOXECTBO HaKnaabliBalLMXCA APYr Ha gpyra 4dacrtuu
UMHKa U antoMUHUSA 00pa3yloT OTNUYHbIN Bapbep MexXxay cTanbHON OCHOBOWU N BOLOW.

2) 'anbBaHW4ecKkoe BO34eWUCTBME: NoABepradcb Npoueccy Koppo3uu, LUHK Ha-
OeXXHO 3alluilaeT cTanb.

3) TpaBneHWne BHyTpPeHHEW NOBEPXHOCTU: OKCUAbl MeTanioB Ha MOBEPXHOCTU
3aLUMTHOMo Cnost 3amMeansarT Npouecc Koppo3nn UMHKa U ctann n obecneunBaroT aHTU-
KOPPO3NUHYIO 3aLmTy, B 3 pasa bonblLUylo, YeM YUCTbIN LIUHK.

4) CaMOBOCCTaHOBIEHME: MOBPEXAEHHbIE 30HbI 3aMONHATCA OKCUAAMU LIMHKA
n KapboHaTaMm n BOCCTaHaBNUBAIOT NOKPbITUE U 3aUlUTHbIKM Dapbep.

[[epMeTU3INPYIOLLIMA COCTaB KNnagétcsa ogHuM cnoem Ha «[akpomeTt» U obecne-
YynBaeT JONONHUTENBbHO:

- ANUTENBHYIO aHTUKOPPO3UNHYIO 3aLLUTY; I'epMeTu3UpyIOWNIi

- ANUTENbLHYID DUMETaNNUYEeCKyo 3aLLuTy; cocTas

- ONUTENBHYID COMNPOTUBIAEMOCTL K pac- '
TBOPUTENAM; .

TMB'nezl':"':;HbL“eH”e rMapaBNYECKOro COMNpO- W o,

- NOBbIWEHNE COMNPOTUBITAEMOCTN K U3HO-  pye, 1.2. Cxema aHTUKOPPO3UOHHOIO CNOS
CYy NMOBEPXHOCTMW.

[lpoBeféHHbIE [leKWHCKUM Hay4yHO-TeXHONOrMvYeckuM YHUBEPCUTETOM WCNbiTa-
HUsE («Salt Spray TecTt») No aHTUKOPpPO3MMHOWM CTOMKOCTUM paguartopoB «Zehnder
Charleston Pro», yctaHOBNEHHbIX B CUCTEMAX OTONNEHUs, NOAKMNYEHHbLIX NO 3aBUCKU-
MOW cXeme, nokasanu, 4to B TevyeHune 2 088 4acoB He ObiNO OTMEYEHO cnefoB KOppo-
3MN HA BHYTPEHHEWN MOBEPXHOCTU 3TUX pagunaTtopoB. [lpn Tex xe ycnoBuax Hopmarb-
Has HenoBpeXAEHHas cTanb Noka3sbiBaeT Xentyio koppo3uto 1Cr17 yxe yepes 63 4aca
nocrie Hadana Takoro TecTupoBaHuA.

B TeyeHne TpéxneTHero cpoka 3kcnyatauuu aTux pagnatopoB B 3aBUCUMBbIX
cuctemax otonneHna Kutasa He dbbino oTMe4YeHo Cny4YyaeB nx KOppo3umn.

OTMEeTUM, YTO 3aWUTHbLIN CNON He OKasbiBaeT BpeaHOro BO3JEUCTBUS HA OKPY-
XaKLLyto cpeqy, NOCKOMbKY He BblaenseT 3arpAa3HAoLLmMe BeLecTBa.

Takum oOpa3omMm, A[ononHuTenbHble MeponpuaTUAa dupmbl «Zehnder
GmbH», HanpaBneHHble Ha NOBbILWEeHUEe aHTUKOPPO3UOHHOU CTOUKOCTU paauaTo-
poB «Zehnder Charleston Pro», no3BonsioT yctaHaBnuBaTb 3TU Npubopbl B NKO-
ObiX cucrtemax OTOMNEHUs, B TOM YUCne NPUCOegUHEHHbIX K cuctemMam Tenno-
CHabXXeHunA No 3aBMCUMOUN CXeme, 1 obecneynBarT, NO AAaHHbLIM U3rOTOBUTENSA,
CPOK UX CNyXObl He meHee 25 ner.

Paduamopsi «Zehnder Charleston Pro» obnadarom makxe rnpeumMmyuwjecmeamu,
xapakmepHbiMu 0nsi paduamopoe «Zehnder Charleston». OHU umMerom 0ocmamoyHO
WUPOKUU HOMEHKNnamypHblU pA0 muriopasmepos, y Hux enadkasa u mpasmobesornacHas
IOBEPXHOCMb U B8bICOKOKAYECMBEHHOE /1aK0B80€ MOKpbimue. Omu npubopsbi neako u
fIPOCMO o4Yucmumb € MOMOWbIK crieyuanbHoU WEmMku «Zehnder» u3 oseubel wep-
cmu.

Haxpomer

[TOMMMO yKasaHHbIX Bblllie NPEenMyLLECTB OTMETUM TakkKe BO3MOXHOCTb UCMOJIb-
30BaHUA LUMPOKOro psaa npeanaraemMblx gna 3Tux pagmaTtopoB akceccyapoB. [nsa pa-
ANaTopoB, YCTaHaBNMBaeMbIX HAa CTOUKAX Yy CMOLWHOMO HapyXXHOro OoCTeKneHus, 1U3ro-
TOBUTENb OJAET 3aKa3yduMKy BO3MOXHOCTb OCHAaLLleHUs nNpubopa oTpa)kallwmm 3KpaHOM
M3 6e3onacHoOro NpPo3payvYHoro Crtekna Co CKPYMIEHHbIMU yriaMn N TONWMHON 6 MM C
TePMO3alLUUTHBIM CMOEM. JKpaH Kpenutcsa Ha cneumanbHbiX, NOCTaBNSAEeMbIX BMECTe C
pagnaTopoM gepxartensax, U pasmellaeTca Mexay npudbopom v Hapy>XHbIM OCTEKNEHMU-
eM, TEM CaMbIiM CHWXas becnones3Hble TENNOnoTepn, He yxyallaa BHelHWW BUO pa-
auaTtopa CO CTOPOHbI OCTEKITEHUS.
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1.4. OcHoBHbIM 3anemeHTOM paguatopoB «Zehnder Charleston Pro» saBnsietcs
cTanbHasa cekuus, coctoslasa n3 2-x WrtamMnocBapHbIX roNOBOK, OANHAKOBLIX Y Bepxa W
HM3a Npudopa CO CTOPOHbLI €r0 PPOHTA U TbiNna, COeAUHEHHLIX METOAOM 3NEKTPOKOH-
TaKTHOW CBApPKU C KPYribiIMKU Tpybamu pasnnuyHon 4nuvHbl B kKonuyecTtse 2 1 3 WTYKKU NO
rmybuHe cekumn. [ONOBKN U3roTaBNMBaKTCS U3 HU3KONErMPOBAHHOM cTanu TONWWHOW
1,5 MM. TpyObl UMEOT HapyXHbiK AnAMETP 25 MM 1 TonwmHy 1,25 mm.

HapyXHble WBbl B MECTAaX CBAPKU roNoOBOK U Tpyd OTWNNEOBAHbLI N NPAKTUYECKM
He3aMeTHbl. OTAenbHble cekuun AnnHoun 46 MM coeaguHAITCS B ONOKM CBapKon NO
BCEMY NEPUMETPY OTBEPCTUN roNoBoK. KonnyecTBo cekumm B Onioke onpeaensieT AnnHy
pagnatopa B cbope. B KpaunHme oTBepcTUss CBaApPHbIX OMOKOB paauaTopoB BBAapeHb!
BTYNKWU C TpybHowm pe3sbon G 1" y aByxtpybHon no rnybuHe mogenn n G 14" y tpéx-
TPYOHON, B KOTOPLIE B 3@aBUCUMOCTU OT HEODXOAMMOCTK BBUHYMBAKOTCA rMyxue U npo-
XoaHble npobku G &", 12" unn 34",

1.5. HomeHknatypa pagunatopos «Zehnder Charleston Pro» (puc. 1.3 n tabn.
1.1) xapakTepuayeTca Konnm4ecTtsom Tpyb no rmybuHe cekumun n HOMMHaANbHOW BbICOTOWU
paguartopa, KoTopas B psiae criydaeB oTnuvyaeTca OT obuwen crpoutenbHon (3ddek-
TUBHOW) BbICOTb! pagunaTtopa BH.

Obwaa anvHa L ctanbHbiX TpybdaTbix pagnatopoB «Zehnder Charleston Pro»
paBHa CyMMe Mpou3BeOeHnA KonudecTtBa CekKUMU Ne Ha OnuHy cekumn (L.=46 mMm) n
ONUHbLE 2 Npobok (2x14=28 mm), T.e. L= BL+28= [(n; X 46) + 28] +1%.

Ha puc. 1.3 n B Tabnuue 1.1 npegcraBneHbl OCHOBHbIE TEXHUYECKNE XapaKTepu-
CTUKM U rabapuTHble pasmepbl moaenen paauartopos «Zehnder Charleston Pro»,
nmetrowmxeca Ha cknage B Mockee B 2006 roay.

1.6. TennoBble xapakTepuctukn pagunatopoB «Zehnder Charleston Pro» npuse-
aeHbl HT® OO0 «Butatepm» no pesynbTatam UCNbiITAHUU UX NpeacTaBuTesbHbIX 00-
pa3uoB, NONy4YeHHbIM B oTAene oTonuTenbHbIX NpubopoB U cuctem otonneHna OAO
«HUNCcaHTEXHUKN» NpU POCCUMCKUX HOPMATUBHLIX ycrnoBuax [3]: pa3HOCTU cpeHe-
apudMeTU4ecKon TemnepaTypbl TENNOHOCUTENSA B Npubope n TemnepaTypbl BO3ayxa B

ncnblTaTenbHOW Kamepe (TemnepaTtypHomMm Hanope) ©=70°C npun ABMXEHUN TEMOHOCHU-
Tensa 4epes3 Npudop No cxeme «CBEpXy-BHU3» U ero pacxoae Mq,=0,1 kr/c (360 kr/v) npw
OTHECEHUW 3HaAYEeHUU TennoBoro NoToka Kk bapomeTpuyeckomy gasneHunto 1 013,3 rlla
(760 MM pT. CT.).

[lo mepe yBenuueHua noctaBok B Poccuio pagumatopoB «Zehnder Charleston
Pro» BbICOKOW aHTUKOPPO3NOHHOW CTOUMKOCTU UX HOMEHKNAaTypa dbyaeTt paclumnpsiTbCs.

1.7. PagunaTtopbl «Zehnder Charleston Pro» BbICOKOW aHTUKOPPO3UNOHHOWU CTOM-
KOCTU NpeaHa3HadeHbl Ans padboTbl B cuctemMax OTONNEeHUs Cco cneayrlnmMmm napamer-
paMn TENNOHOCUTENS:

- MakcumanoHaa temnepatypa 110°C;

- MakcuManbHoe paboyee n3bbiTouHoe gaenexve 1,2 MMa (12 krc/cm?) npu uc-
NblITaTenbHOM U3BbITOYHOM AaBneHun He meree 1,8 MIMa (18 krc/cm®);

- gonyckaemble n3rotosutenem sHayvyeHma pH rennoHocutensa: 5 — 12.

1.8. CtanbHbie pagnaTtopbl pupmbl «Zehnder GmbH» nocTtaeBnaATCA 3aka3yuky
B BUOE UenbHOCBApPHbIX BNOKOB U3 OTAENbHbLIX CeKUuUn, NO3ITOMY Mbl byaemM UxX Ha3bl-
BaTb CEeKUMOHHbIMU (BNO4YHO-CEKUMOHHBIMU). MakcumanbHOe KOnNUYecTBO CBapPHbIX
cekuun B npubope 40 Wwr., T.e. MakcumMmanbHaa gnuHa 6noka 1 840 mm (6e3 npobok).

Cbopka 610KkoB ocylecTBseTca ¢ NoMoWwbio HUNNenen. Heobxognmoe Konuye-
CTBO HUNNenen (oNa paguatopoB Cc ABymAa Tpybamu B cekuun - 1, ona pagmaTopos C
Tpema Tpybamun B cekumm - 1%") noctasnaetca becnnatHo BMecTe ¢ brnokamu paguna-
TOpoB. B kadecTBe ynnoTHUTENEewu [JonyckaeTcAa UCNosib3oBaHUE TONbKO PUPMEHHbIX
NPOKNaaoK, NOCTaBnseMbIX BMECTE C pagmnaTopHbIMU BNoKamMu.
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Puc. 1.3. [[@abapuTtHbie paaMeps! pagnaTopos
«Zehnder Charleston Pro», nocrasnsemsbix B Poccuio

Tabnuuya 1.1. HomeHknatypa 1 TeXHUYeCKne XxapakrepucTuku cCeKumn
paagunatopoB «Zehnder Charleston Pro»

Moaenb paguaTtopa

HanmeHoOBaHMe nokasartenem mm

HoMuUHaNbHBIA TEeNNOBOWU NOTOK CeKUunn
H 43 58 87

qH ) BT
TennonnoTHOCTb, BT/m 935 1261 1891

HoMUHaNbHLIN KO3 DULUNEHT
rennonepenaun K,.,, BT1/(m°-°C)

[Tnowaab Hapy>XHON NOBEPXHOCTHU
2 0,057
HarpeBa cekuun f, ™

O6bveém BOAbLI B cexuymn V, N 0,42 0,62
Macca cekuum (cnpaBoyHasn), Kr 0,62

Pa3smepbl cekunmn (puc. 1.3), MMm:
- HOMUHanbHag 8bicata H ,om 360 560 370 570
- 00LWas cTpoutenbHas (3 ekTBHas)

BbicoTa BH 358 558 3606 566
- MOHTa)XXHas BbICOTA

(MexoceBoe paccrosHue) N 300 500 300 500
- rNyduHa 62 62 100 100

1435

10,78 10,48 10,36 9,56

0,08 0,13

1,36
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1.9. Bce ctanbHble TpybyaTbie pagnaTtopbl UMEKT BbICOKOKAYECTBEHHOE HapPYX-
HOEe TIpYHTOBOYHOE MNOKpbITUE. ITO obecneumBaeT 3QPAEKTUBHYIO 3awUTy TEnnooT-
OaroLen NOBEPXHOCTU OT HaApPYyHoW Koppo3uun. [locne KaTtadopesHoN TEePMONaKUPOBKM
OCYLLECTBNSAEeTCA nokpacka nopowkoBbiMn 3Manammn 700 usetoB nanutpbl RAL w
NCS S B anekTpoctatnieckom none. 1o oTaenbHOMY 3aka3y BO3MOXHbI NoObie UBETO-
Bbie OTTEHKW. [1pn OTCYTCTBUUN crneunanbHOro 3akasa paguaTtopbl NOCTaBMAAKTCH OKpa-
LIEeHHbIMW NOopOoWKOoBbLIMKU aMansamm benoro useta RAL 9016.

1.10. OTonuTenbHble NPNBOPLI NOCTaABNAKTCA 3aBEPHYTLIMU B TEPMOYCAJOYHYIO
NNEHKY U yNnakoBaHHbLIMU B KapToH U-06pasHoro npodpuna. YnakoBka coXxpaHAeTcs Ha
nepuo XpaHeHusa, TPaHCNOPTUPOBKKM U MOHTaXa BNNOTb 40 OKOHYaHWUA OTAENOYHbIX
paboT. bonee nogpobHo 00 ynakoBke cM. B pasaene 5.

[lpn oTCyTCTBMM CneunanbHOro 3akasa paguatopbl NMpu NOCTaBKe UMEKDT CTaH-
OAapTHbIe KOMNNeKTauuio 1 pacnonoXeHne NpucoegnHUTENbHbIX NATPYOKOB:

- paguaTtop rpyHTOBAHHbLIA U MNOKPbLITLIN NOPOLLKOBOWN amanbto useta RAL 9016

(benbln);

- npobka rnyxaa — 1 wr.;

- npobka npoxogHas (noa Bo3ayxoorBoAduK) — 1 WIT.;

- NpOOKU NPOXoaHbIE C BHYTPEHHEN pe3bbon 34" — 2 wWT.;

- ynakoBKa — B TEPMOycago4HYIo NNEHKY n kapTtoH U-obpa3Horo npoduns;

- Bua nogcoeaAuHeHUs kK cucteme oTonneHuns — 6oKoBow nNo cxemam T1abdn. 1.2

(BHYTpPEHHANA pe3bba 4 x 34"). CtaHgapTHO Ha cKnag NocTaBnATCA paanaTo-
Pbl ¢ noaknto4veHnem no cxemam Ne 120 n 340.

Bce Bxogswmne B cCTaHAapTHYHO KOMANeKTaumo npobku ycTaHOBMNEHbI HA paauna-
TOp nepen ero 3aBOACKMM UCMNbITAHWEM Ha NPOYHOCTb.

B cTaHOapTHbIM KOMMNNEKT NOCTaBKU KpenneHus He BxogAaT. [1pn 3akase cnegyer
yKa3aTb HE0OX0OAUMbIN BUA KpenneHus B cooTBETCTBUKU ¢ Tabn. 1.3 u 1.4,

[l0 gononHuTenbHOMY 3akasy (no cneundukauuu) noTpedbuTenb MOXEeT nony-
YNTb!

- BO34QYXOO0TBOOYMK;

- HADOP KPOHLUTENHOB UNKX CTOEK ANA KpenneHus pagmatopa (tadn. 1.3 u 1.4);

- UBeT okpacku Ha Bblbop n3 700 usetoB nanntpoel RAL n NCS §;

- cnpewn Ansa nogkpalwuBaHmsa pagnaTopos.

1.11. Ha cxemax B Tabn. 1.2 nokasaHbl BO3MOXHble BapuaHTbl NOAKMHYEHNSA pa-
nnatopos «Zehnder Charleston Pro» kK cucremam otonneHus.

Tabnuua 1.2. BapunaHTb! nogkntovyeHua paguatopoB «Zehnder Charleston Pro»
K noaBoAsWMM TennonpoBogamM CUCTEM OTONMEHUSA

OOHOCTOPOHHEE
(CTaHgapTHOE)

Pa3HOCTOpOHHEE
NO CXemMe «CBEepPXy-BHU3»
(Mo 3akasy

Pa3HoCTOpOHHEE
NO CXemMe «CHU3y-BHU3»

BOKOBOE ropu3oHTanesHoOe noa
BEHTUNb TUNa «Panupa»
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Homep cxemMbl NOOKMIOYEHUA paguaTopa onpenensaeTcs pacnosfioXXeHMEM ero
npucoeanHUTENbHbIX NATPyoOKoB. Ha cxeMe AaHO TPExX3Ha4yHoe (UNn ABY3HAYHOE) YUC-
no, nepebie ABe (MU NepBas) UMPpbl 03HaA4YaKT HOMepa npucoeguHUTeNbHbIX NaTpyo-
KOB, a TpeTbs unudpa (unun BTopasa) — sug nogcoeanHeHuns (0 — 6okoBoe OOQHOCTOPOH-
Hee U pa3HOCTOpoHHee). CneunanbHbBIM TepMocTaT TUna «Panupa» no3sonseT noa-
KNno4vaTh paguaTtop No ogHoy3nosou cxeme 20 nnu 40.

1.12. B tabn. 1.3 n 1.4 npeacraBsneHbl OCHOBHbIE BUAbl HACTEHHbLIX M HAMOJbHbIX
KpenneHu, ncnonb3yeMbliX NMpn ycraHoBke pagunaTtopoB dmpmbl «Zehnder GmbH», B
TOM vncne u pagunatopos «Zehnder Charleston Pro». XXenaembie Habopbl KpenneHun
MOXHO 3aKa3aTb, yKa3aB Ha3BaHue kpenneHua (Hanpumep, Habop CVD), npu 3TOM He-
06x0AUMOE KONMYECTBO KpenneHunn (B 3aBUCUMOCTU OT KONMUYeCTBa cekunn B npmnbope)
DygeT npunoXeHo K paguaTtopy. Tun kpenneHusa onpegensieT paccrtosiHue oT pagnaTo-
pa no CcTeHbl (cM. Tabn. 1.4). depxatens BH BxoauT B KOMNNEKT ¢ KpenneHuamm CVD n
BKE. Ecnn macca paguatopa npesbiiaeT 100 Kr, pekoMeHAyeTCcs UCnonb3oBaTh Ha-
bopbl kpenneHun TKA, a npumeHeHue kpennerHnn CVD v BKE orpaHnyeHo.

Tadbnuua 1.3. Buabl KpenneHusa paguatopoB «Zehnder Charleston Pro»

'
CVD
STF_| Hanonbtoe npweapwoe | -
_HanonbHoe, perynupyemoe noseicote | -

nepxartenb pagnatopa npu HacCTEHHOW
CTaHOBKe (Y BEPXHEro Unu HWXHero kpas

11

Tabnuua 1.4. Cxembl KpenneHusa paauartopoB «Zehnder Charleston Pro»

A A
WA | wA_ [~
|
A / ' & / ‘@
WA | I° il el |
% I |
1 3 2 8
£ ¢ c
7 [ E] E 1 [ E
- 7 /—Y
Beepxy: - Beepxy: BH + CVD 1 | Beepxy: BH + BKE
KpenneHun BHuiy: SSK Bunzy: BH + CVD 1 BHuiy: BH + BKE
Kon-Bo Tpyb no
WA, MM A, MM WA, MM A, MM WA, MM A, MM
20 51 43 74 35-65 66-96
3 20 70 43 93 35-65 85-115
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1.13. YcnosHbie 06o3HaueHnsa paguatopos «Zehnder Charleston Pro» npu 3aka-
3€ OOJKHbI COOTBETCTBOBATH YKa3aHHOMY HUXe NMpUMepy:
Pagunatop «Charleston Pro» 3057-10-120- 34 "-Ral 9016-CVD, roe:
3 — Konn4ecTBo Tpyd no rmMybuHe cekuum;
057 — TpEex3Ha4yHOe 4YUnCIo, XapaKTepusyruiee HOMUMHaNbHYK BbICOTY paauatopa B CM
(057 cm);
10 — konNU4YecTBO CeKUUU B Npudope;
120 — HomMmep nogcoeauHeHnsa no tadn. 1.2;
3% " — BHYTpPEHHANA pe3bba;
Ral 9016 — cTaHOapTHaaA okpacka NnopoLKoBOM aManbto B Oenbiv UBET;
CVD — tun kpenneHua no tabn. 1.3 mn 1.4.

1.14. CtanbHble paguatopbl «Zehnder Charleston Pro» MOrytT npumeHaTbes B
ABYXTPYOHbIX 1 OQHOTPYOHbIX CUCTEMAaX OTONNEHUA 3AaHUA Pa3NUYHOro Ha3HaAYEeHUs.

Pagunatopbi MOryT BbiTb MCMNOMb30BaHbI K&K B HACOCHbIX UM 311€BATOPHbLIX, TaK U
B rpaBUTaALUMUOHHbLIX CUCTEMAX OTOMNNEHUS.

[1na noBbilleHnA 3KCnnyatTauynMoHHOU HadEXHOCTU COBPEMEHHbIE CUCTEMBLI OTO-
NNeHns peKkoMeHAyeTCsa OCHalWaTb 3aKpblTbiIMU paclUUPUTENbHBIMU CcOCydaMn U Kade-
CTBEHHbIMWU Hacocamun, obecneymsaroMMU CTabUNbHYKO paboTy CUCTEMbI OTOMNNEHUS
be3 yxygweHna KadectBa TennoHocutens. [lomumo mcnonb3oBaHUA B CUCTEME OTO-
NNeHUa TPpagnUMOHHbLIX BO34YXOCOOPHUKOB KaXabl CTanbHOWU pagnatop Heobxoammo
OCHAaLlaTb BO3AYyXOrasooTBOAYUKOM.

KadecTBO TennoHocutens (ropsiien Boabl) OAOMKHO oTBeYaTb «[lpaBunam Tex-
HMWYEeCKOWU 3KcnnyaTauum anekTpuyeckux ctaHumm n ceten Poccuinckon degepaunm» [4]
C y4E€TOM TpeboBaHUN, NPUBEAEHHbLIX B 5 pazgene HacToAWUX pekoMeHaaLun.

1.15. Ha puc. 1.4 npencraBneHbl HEKOTOPblE TPAOUMLMOHHbLIE CXEMbl CUCTEM
OTONNEHWUA, B KOTOPbIX MCMNOSMb3YIOTCA CEKUMOHHLIE pagnaTopbl, NPUYEM NpU ABYXTPYD-
HOMN cucTeme OToNnMeHnsa (puc. 1.4 a) nokasaHbl ABa BapuvaHTa pa3MelleHns Ha noa-
BOAKaX 3aNOpPHO-pEerynupyowen apMmaTypbl: NPOXOAHOro TepMoCcTata U UMPKYNALUOH-
HOro TOPMO3a B NEepBOM Cny4ae v TONbKO OJHOro TepmocrtaTta BO BTOPOM.

a) 6)

il - *_--_

ig) L
| .
v

E
@D
o S
i
C

‘A

Puc. 1.4. BapnaHTbl npucoegnuHerns cekumnoHHbix pagmnaTtopoB «Zehnder Charleston Pro»
K TennonpoBogamM CUCTEM OTOMMNEHUSN: a, 6 - BepTuKanbHble ABYXTpYOHaa n oaHOTpybHaA:
B, I - TOPU30OHTasbHbIE

1.16. PagnaTtopbl B NOMeLWEHUN yCTaHaBMMBAKTCS, KaK nNpaBuno, nog OKHOM Ha
CTEHEe UMM Ha CTOUKaxX Yy CTeHbl (OkHAa). [lnuHa pagnaTtopa No BO3MOXHOCTU OOSMMKHA CO-
CTaBnNATb He MeHee /5% AnuHbl CBETOBOro Npoéma, NpuYémM pasmellaTb pagnaTtop pe-
KOMeHOyeTCsA No ero cepegnHe. Ecnu 3TM pekoMmeHgauun He BbIMONMHAKTCA, TO MUKPO-
KnuMaTt noMeweHnsa 1 OTONMUTENBHBIN IPMEKT paanaTopoB yxXyallakTca, NoO3TOMY rnpu
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noabope pagnaTtopoB LenecoodbpasHo HavynHaTb BbIOOP C TUNOPA3MEPOB HAUMEHbBLLLNX
rmyObuHbl N BbICOTHI.

1.17. KoHcTpykums paguatopoB «Zehnder Charleston Pro» nossonseT, Kak yka-
3bIBaNOCh, OCYLLECTBNATL NOAKMKYEHMEe K TeNNonNpoBoaamM CUCTEM OTONMEHUA NO CXe-
MaM, NpUBEAEHHBLIM HA PUCYHKaX B Tabn. 1.2, Hanbonee nUcnonb3yeMbiM B POCCUUCKOM
CTPOUTENBLCTBE. OTU CXEMblI peKOMeHAYeTCA UCNOMNb30BaTbh B HACOCHbLIX CUCTEMAX OTO-
nneHust Npu aNuvHe pagunatopa Ao 1,6 M, T.e. Npu Konnudecrtee cekunn He bonee 34. [pun
Sonbwen anvHe npubopa NpUMEHseTcs anaroHanbHOoe MOoACOeANHEHME TennonpoBo-
nos no cxemam 140 n 320 nnun 420 u 240. OTMEeTUM, YTO B rpaBUTALIMOHHBLIX CUCTEMAX
OAQHOCTOPOHHEE MPUCOEONHEHNE peKkoMeHOyeTCA NPUMEHATbL NMPU KONMMYecTBe CeKuuia
He bonee 24 wWr.

1.19. lpn coeanHeHnn OANUHHBLIX NMPUOOPOB Ha cuenkax (c guametpom 1" unu
114") pekomeHayeTca NPUMEHATb PasHOCTOPOHHIOK CXeMy npucoeguHeHus Tennonpo-
BONOB.

1.20. PerynupoBaHue TennoBOro NOTOKa pagnatopoB B CUCTEMAax OTOMMNEHUS
OCYLLECTBMNSAETCA C NOMOLLbLID NHOAUBUAYANbHbLIX PErynATOPOB (PYYHOro nnu aBToMaTu-
4eCcKoro AevucTBusa), ycTaHaBnMMBaeMbiX Ha noaBoakax K npubopam mnu BCTPOEHHbLIX B
OTONUTErbHbLIN NPUBOP.

CornacHo CHul1 [5] oTonuTenbHble Npubopbl B XUMbIX NMOMELLEHUAX AOJKHbI,
Kak npaBuno, ocHawaTbCcs TepMocTaTamMu, T.e. NpU COOTBETCTBYOUWEM 0DOCHOBAHUU
BO3MOXHO NMPUMEHEHNE PYYHOU perynupyowen apmaTtypbl. Otmetnm, yto MITCH 2.01-
99 [6] bonee XECTKo TPebylT YCTaHOBKY TEPMOCTATOB Y OTONUTENbHbLIX NPUBOPOB.

1o paHHbIM OO0 «Butatepm», NpU NOMHOM 33KPbITUU PErynupyoLlen apmaTy-
Dbl, YCTAHOBNEHHON Ha BepxHeln OOKOBOW NogBoAKe, OCTaTOvHas TennooTtaada pagma-
TOpa C HOMUHanNbHbLIM TEennoBbIM NOTOKOM OKoNno 1 kBT npun ycnoBHoM amnameTtpe noa-
BogALWmMX TennonpoeoaoB 15 n 20 MM coctaBnsieT 25-45 %. ITO OOBACHAETCH TEM, UTO
No BepXHen 4yacTh HMXKHEW NOoABOOKWN ropsadMn TennoHoCUTeNb Nonagaet B npubop, a
MO HWXKHEW YAacTU TOU Xe NoABOAKN 3aMETHO OXNaXXAEHHbLIW BO3BPAaLLAaeTCs B CTOSAK UNU
passoaswmnn tennonposog. oatomy OO0 «Butatepm» pekomeHOyeT MOHTUPOBATL
PETYNUPYIOLLYI0O apMaTypy Ha HWUXHEW NoaBOAKE K paaunaTtopy Uin ycTaHasnmBaTb O0-
NOSTHUTENBLHO UUPKYNALNOHHLIM TOPMO3 (puc. 1.4 a).

B coBpeMeHHOM npakTtuke OOBA3KW OTONUTENbHLIX MNPUBOPOB  4acTo
npegycMaTtpuBaeTcs yCTaHOBKA 3aNOpHOM apMmaTtypbl Ha obeunx (a He Ha OaHOW)
noasoakax. ODObIMHO ANA 3TOM UEenn UCNONb3YKTCHA 3anopHble KnanaHbl, NMNOCKOSbKY
TEPMOCTAT He ABMAeTCA 3anopHOU apmaTypou. [lo3TomMy 3anopHas apmatypa MOXET
ObiTb yCTAHOBMNEHA Kak Ha HWXHEW, TaK N Ha BepxHeW noaBogke (nepea TepMocTaTom
no xoAQy TennoHocuTens). YcTtaHoBKa NOOOU 3anopHO-perynupyrolen apmartypbl
Ha 3aMblKalwWmMX y4vyacTkax B OOHOTPYOHbIX cUCTEMaxX OTOMMEHUA Kame20pu4ecKu
He donyckaemcs. [lnsa oTKNwYeHUs paanaTtopa 6e3 cnuea BOAblI U3 HEr0 AOCTATOYHO
nepekpbiTb TONbKO HWXKHIOK NOABOAKY.

[1Ipyn ycTtaHOBKe rpynnbl paanaTopoB Ha ropu3oHTaribHOU NPOTOYHON BETBU (PUC.
1.4 2) pekoMeHayeTCca UCnonb3oBaTb OOAUH TepMmocTaT NpyU YCNOBUK, YTO CyMMapHas
TennoBaa Harpyska Ha BeTBb He OOMMKHa npeBbilwaTh 5 KBT.

[ToapobHble cBeaeHust 0 TepMmocTaTtax npuBeaeHsl B pasgene 2.

1.21. B cny4yae pa3melwleHna TepMOoCTaTtoB B HULLAX ANA OoTonNUTeNbHbIX Npubo-
POB UNWN NEPEKPbITUA UX AeKopaTUBHbIMU JKpaHaMM UNKU 3aHaBeckaMun Heobxoaumo
npeaycMoTpeTb YCTAHOBKY TEPMOCTATUYECKON rONOBKU C BbIHOCHBIM AaTYUKOM.
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1.22. B nocnegHee Bpemsa B oTe- [——"«—ﬁq
YeCTBEHHOW NpakTuke HaxoaaT BCE OO- N
nee LLMpPOKoEe NpuUMeHeHUe KBapTUpHbIe
CUCTEMbl OTOMNEHUA CO CKPbITOU Ha-
NONbHOW WU NIUHTYCHOWU pPasBOLKOU L
TENNONpPoOBOAOB U AOHHbIM UX MPUCOe-
ONHEeHWeM K paguaTtopaM C MNOMOLLbIO 2 o
cneymanbHOU rapHuTtypbl. B atom cny-

!...-« uAu B nomy
|
yae ygobHO MCMonb3oBaTh TaKKe Kra- , I — I i
NaHbl  OAHOY3MOBOro  MOAOKITHYEHUS o _ L
 ——
I

(«Panunpa»). Ha puc. 1.6 nokasaHa cxe- PTENAS
Ma MOKBaApTUPHOWU CUCTEMBLI OTOMNMEHUS
C NAVHTYCHOW (NepumeTpanbHOn) OBYX-
TpyOHOM pa3BoadKoN TenIonpoBOAOB.
Ona ymeHblweHnsa ©OecnonesHbIX
TErnNonoTepbL CTOAKXW  pa3MeLllarTCH
BOONTb BHYTPEHHMX CTEeH 30aHud, Ha-
npuMep, Ha NECTHUYHbIX KeTKax Unu B
cneymanbHbiX TEXHUYECKUX HULLAX.
CTOAKM MPUCOEOUNHATCA K NO-
KBApPTUPHbLIM pacnpenennTerbHbIM KO-
nektopam. [Ina pasBoakun TEenNoHOCU-
Tena o0OblMHO WCNOMb3YIT 3alULLEH-
Hble OT HapyXHON KOPPO3UWN CTallbHble

2y 18 NAYRMUYCOM
uay D oAy

Puc. 1.6. [IByxTpybHasa cuctema oTonnNeHus ¢
nepuMeTpanbHOW pa3BoaKON TENNONPOBOAOSB
Mo KBapTupe

nnn MegHble TennonpoBodbl. [lpume-
HAIOTCA Takke TennonpoBoAdbl U3 TEPMOCTOMKUX MOSIMMEPOB, HanpuMmep, 13 nonunpo-
MUNEHOBLIX KOMOMHNUPOBaHHLIX TpYD co ctabunusnpyrowlen antoMmMHUEBON 0BONOYKON
NN U3 NONNITUNEHOBLIX MEeTannonoNUMepHbLIX TPyd. Pa3soasuine Tennonposoabl, Kak
npaBuno, Tenaon3onMpoBaHHbIE, NPU NYyYEBOU CXeMe NpokKnagbiBatoT B wTpobax, B
obono4kax 13 ropupoBaHHbIX NONUMEPHbLIX TPYD U 3aNNBaIOT LEMEHTOM BbICOKUX Ma-
POK C NNacTUPUKaToOpoM C TOMLLMHON CIosi UEMEHTHOrO NMOKPbITUS He meHee 40 MM no
cneuunanbHon TexHonoruu. [pu NnMHTYyCHOW npokrnaake obblMHO MCNOMBb3YHTCA CNeLu-
anbHble OEeKOpUpylLLne MAWHTYCbl 3aBOACKOrO W3roToBMEHUA (Yalle BCEro uU3 nosu-
MepPHbIX MaTepuanos).

1.23. Ana HopmanbHon paboTbl CUCTEMBbI OTOMNMEHUS CTOSIKU JOIMKHbI BbiThb OC-
HalweHbl Heobxoanumon 3anopHO-perynvpylowen apmatypon, obecnedymsatoLLen pac-
YETHble pacxofbl TENMOHOCUTENA N0 CTOSKaM v CrNycK BOAbl U3 HUX NPU HEOBXOAUMO-
CTU. AAnga aTux uenen mMoryT ObiTb UCNONb30BaHbLI 3anOpHbIE N BarnaHCMPOBOYHbLIE BEH-
TUNN.

1.24. Cnpaeku 0 ueHax paguatopos «Zehnder Charleston Pro» MoXXHO nonyunTs
B npeacrtasutenbcTee pupmel «Zehnder GmbH» (pekBu3autel B n. 1.1).

1.25. Pagunaropbl «Zehnder Charleston Pro» ceptudgpuumpoBaHbl B Poccuun B
cucteme OCT P.

1.26. dupma «Zehnder GmbH» nocTtoaHHO paboTaeT Haa coBepLIEeHCTBOBaHUEM
CBOUX OTONUTENbHbLIX NPUDOPOB N OCTaBnNsaeT 3a cobown NpaBo Ha BHECEHNE U3MEHEHUI
B KOHCTPYKUUIO U3OENUUA U TEXHONOMMYECKUN pernameHT UX U3rotoBneHus B nboe
Bpems 0e3 npeaBapuTenbHOro yBeaoMNEHUA, €CNU TONbKO OHU HE MEHSIOT OCHOBHbIX
XapaKTepUCTUK NPOaYKLMM.

1.27. OO0 «Butatepm» He HECET OTBETCTBEHHOCTWU 3a Kakue-nmbo owwnbky B
Karanorax, dpoLuopax nnu gpyrux nevaTHbIXx Matepuanax, He COrnacoBaHHbIX C pas-
paboTyMKaMn HaCTOALMX PEKOMEHJaLUN.
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2. TMOPABJTMYECKUU PACYET

2.1. [ ngpaBnuyeckuyn pacder npoBoOAUTCA MO CyLlecTBywuWUM MeToauKam C
NPUMEHEHUEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, UIMOXEHHbIX B HOPMATUBHOU W
cnpaBoOYHO-UHPOPMaUoHHOW nutepaTtype [5] n [7], ¢ y4eéToM OaHHbIX, NPpUBEAEHHbIX B
HACTOSALWMNX PpEKOMEHOAUUAX.

[1py rmapaBnMYecKoOM pacyeTe TennonpoBoAOB NOTepwu AdaBreHns Ha TPeHUE W
npeoaoneHne MecTHbIX CONPOTUBNEHNIN creayeT onpeaensaTb NO MeTody «XapakTepwu-
CTUK COMNMPOTUBNEHUA»

AP =S . M? (2.1)
NN NoO MeTony «yaenbHbIX NMUHEUHbLIX NOTEPb JaBNEeHNA»
AP =R- L+ Z (2.2)

raoe AP - noTepu faBneHns Ha TPeHue U npeoaoneHne MeCcTHbIX conpoTtusnexdui, a;
S=A {’ - xapaKTepucTuKka CONPOTUBIIEHWUS y4acTKa TenrnonpoBoAOB, paBHasi NoTepe
naBneHns B HEM Npu pacxoae TennoHocutens 1 kr/c, Ma/(kr/c);
A - yagenbHoOe CKOPOCTHOE AaBreHue B TENNOnpoBoAax NpW pacxone TennoHOCK-
Tens 1 kr/c, Na/(kr/c)* (NpMHUMaeTcs NO NPUNOXeHuo 1);

(= [(xl/dBH)-L+Z§'] - NpuBEOEHHBIN KOIPPUUMEHT CONPOTUBIEHUA PaCCHUTLI-

BAeMoOro yyacTtka Tennonposoaa;
A - KOO DPUUMEHT TPEHUS;
dsy - BHYTPEHHMU gMaMeTp TennonpoBoaa, M,

Ald,_ - NpuBeOEHHLIN KO3IMUUMEHT rmapaBnn4eckoro TpeHuns, 1/m (cm. npunoxe-

HUe 1);

L - gnuHa paccyuTbiBaeMoro yvyactka TennonpoBsoaa, Mm,

2( - CyMMa KO3I(dPMDULUMNEHTOB MECTHbIX CONPOTUBIIEHUN Ha pacCyYMTbIBAEMOM y4a-
CTKe CeTu;

M - mMaccHbIn pacxoq TennoHocuTens, Kr/c;

R - yaenbHasa nuHenHas noteps aasneHusa Ha 1 M Tpybsl, Na/m;

Z - MeCTHble NoTepu JaBneHua Ha yyacTtke, [la .

2.2. [nppaBnuyeckue xapakTepucTUKU paguaTopoB NOMNy4YeEHblI MO MEeToauke

HUWcaHTexHunkun (8], no3sonstowen onpedenath npuBedéHHble KOIMMULMEHTLI COMpo-

TUBNEHUSA Cuy U XapaKTEPUCTUKN CONPOTUBIIEHUA S,y NPU HOPMAanbHbLIX YCrnoBusax (npu
Mnp=0,1 Kr/c Yepe3 npubop) nocne nepuoga 3Kcnnyatauum, B Te4eHNEe KOTOPOro Koad-
PULUNEHTBLI TPEHUA MEPHbIX Y4ACTKOB CTanbHbIX rnMagkux (HOBbIX) TPyO Ha noaBoakax K
UCMbITbiIBAEMbIM NMpubopam AoCTuUraloT 3Ha4YeHUN, COOTBETCTBYIOLUX 3KBUBANEHTHOW
LLiepoXxoBaToCTU, paBHoU 0,2 MM U MPUHATON B Ka4eCTBe paCyYE€THOW ANA CTarnbHbIX Te-
NAONPOBOAOB OTEYECTBEHHbLIX CUCTEM OTONNEHUS.

2.3. B 1abn. 2.1 npuBeneHbl rmapaBivydeckue XapakTepUCTUKN paanaTopos
«Zehnder Charleston Pro» npn HOpMaTUBHOM pacxode ropsden oAbl Yepe3 npubop
(Mnp=0,1 Kkr/c), xapakrepHoM Ans 0QHOTPYOHbLIX CUCTEM OTOMMNEHUSA, NPU YCNOBUN NPO-
Xo4a BCero TennoHocuTens ua ctoska vepes npubop, a takke npu My,=0,017 Kkr/c, xa-
pakTepHOM ANsl ABYXTPYOHbLIX CUCTEM, KOTOPbIE YCPEOAHEHb! ANS paauaTopoB C KONU4e-
CTBOM ceKkuun oT 4 n donee. lNpeacraBneHHblie AaHHble MOXHO MPUHUMATbL Kak Npu
OBMXEHUU TENNOHOCUTENSA MO CXEME «CBEpPXY-BHU3», TAaK U NPU CXEME «CHU3Y-BBEPX>»,
a TaKkKe Mnpu cxeme «CHU3y-BHU3» MPU KONUYECTBE CeKkunn B pagnartope oT 6 o 40.



14

Tabnuua 2.1. YcpeaHéHHblIe ruapaBnnyeckme xapakrepucTuku
CTanbHbIX CeKUMOHHbLIX paauatopoB «Zehnder Charleston Pro»

KoapdPrLUMEHT MeCTHOIO CO- XapaKkrepucTtmka COnpoTuB-
npoTvenenus  npu ycnoeHom | nenmsa S:10, Ma/(kr/c)?, npwm
anameTtpe nogsoaok dy U Ko- | yCrnoBHoM gnameTpe noaso-
nuyectee Tpyd n no rnybmuHe | pok d, n konudecTtse Tpyb n
no rnydbuHe cexkuum

Pacxon

Cxema
ABWXEHUNS
TennoHo-

TEeNJIOHO-
CUTEIHA
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Onpeaenenne rmapasnMyYeCcknx XapakTepucTuK paguaTtopoB B npeaenax pacxo-
noB BoAbl Yepes npubop ot 0,01 go 0,15 kr/c (o1 36 A0 540 Kr/4) BO3MOXHO NO 3aBUCU-
MOCTAM B NnorapudmMunyecknx koopamHaTtax, NOCTPOEHHbIM Mo penepHbIM ToYKaM (Mpu
Mnp=0,017 kr/c n 0,1 kr/c). C gonycTMMOn Ons npakTUYeCKNX pacyéToB MOrPeLIHOCTbIO
B OONbWWHCTBE CNy4yaeB NPOEKTUPOBAHUA CUCTEM OTOMNEHUA BO3MOXHA U NUHENHas
MHTepnonauua B gnana3oHe, orpaHUMYeHHOM penepHbIMU TOYKaMM.

2.4. [1na py4HOro perynupoBaHusa TennoBOro notoka paanaTopoB MCT‘IOJ’Ib3y+0T
KpaHbl No FOCT 10944-97, kpaHb!l Anga py4dHou perynuposkn compm «I EPLL ApmaTtypeHr»
(ABcTpmna), «aHdocc» (LdaHus), «OseHTpon», «Xaumaunep» u «XoHesenn» (I'epma-
HKUS), RBM (UTanusa), «Koman» (PpaHuus) n ap.

B tabn. 2.2 npuBeaeHsbl ycpeaHEHHbIE 3HaYeHUs! KOIMMPULMEHTOB MECTHOIO CO-
NPOTUBNEHUA MNOMHOCTBK OTKPbLITLIX KnanaHos Ans pyydHowu perynuposkn RBM (Ura-
nnga), onpeaenéHHole B OO0 «Butatepm» npun temnepartype soabl 60-80°C. MNMpu Tewm-
nepaTtype Boabl 20-30°C rngpaBnuyeckue xapakTepucTuKM Bo3pacTaloT B cpegHeM Ha

5%.

Tabnuua 2.2. YcpeaHEéHHbIEe 3HAa4YeHUA KOIMDPULUNEHTOB MECTHOIo
conpoTruBneHnUa nTanbAHCKMUX KnanaHos RBM ans
PYYHOro perynmpoBaHuA

KoadhPpurumnmeHTsl MECTHOTO
CONpPOTUBNEHNA ¢ BEHTUIEWN

I"IDFIMI:,IX VINOBbIX

YCNoOBHbLIU
anameTp, Mm

115

— 16

2.5. [ina aBTOMAaTUYECKOro perynmpoBaHmsa B ABYXTPYOHbLIX HACOCHBLIX CUCTEMaXx
OTOMNEHNA MOXHO pekoMeHaoBaTh TepmMmoperynsatTopbl (TepmocTtaTthl) «[EPL-TS-90-V»
C npucoeauHUTENbHBIMK pasmMepamun 3/8" n 1/2" (cosnagatowmne ana odbounx pasmepos
ruapaBinyeckne Xxapaktepuctuku npeacrtaeneHb! Ha puc. 2.1), RTD-N dunpmbl «[1as-
hocc» (CM. puc. 2.2, a), AV6 (puc. 2.3 a) pupmbl «OBeHTpoON», TepMocTaTbl OUpPM
«Koman», «Xanmaunep», «XoHeBenn» n ap.
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HaknoHnHble nuHuu (1,2,3...) Ha gnarpammax puc. 2.1, 2.2 (a) n 2.3 (a) nokasbl-
BalOT Avana3soHbl NpeaBapuUTENbHON HaCTPOUKU KnanaHa perynsatopa B pexume 2K
(2°C). Hactpounka Ha pexum 2K o3HavaeT, 4yTO TepMocTaT YaCTUYHO MNPUKPLIT U B CRY-
yae npeBbllUeHUA 3afJaHHOW TemnepaTtypbl BO3Qyxa B oTaniMBaeéMOM NOMELLEHUMN Ha
2K (2°C), OH nepekpbiBaeT ABMXEHUE BOAbI B NOABOAALLEM Tennonposoae. 1o obule-
NPUHATOE B €BPONENCKOU NMPaKTUKe ycrnoBue HACTPOUKU TepMOCTaTOB MNO3BOMAET MNo-
TpebuTento He TONbKO CHMXAaTb TeMnepartypy BO34yXa B NOMELLEHUN, HO N NO ero Xe-
naHulo eé€ nosbllwaTb. B psaae cny4vyaes Begetcsa bonee TodHas Hactpouka Ha 1K (1°C),
a uHoraa ponyckaetca HacTtpouka Ha 3K (3°C). OueBMOHO, NPU NOMHOCTLIO OTKPLITOM
KnanaHe rnapasnnyeckoe conpoTuBneHne TepmocTtaTta byaeT 3aMeTHO MeHblle. Ha-
npumep, Ha puc. 2.1 NIMHNA «MakCUManbHOro NogbemMa» LUTOKa TepMocTaTa Nnpu pexu-
Me HacTpouku Ha 2K nokasbliBaeT cyuwecTBeHHO bonbllee 3HavyeHue nepenaga Aasne-
HUS NMPU TOM Xe pacxole BOAbl, YeM NUHUA, XapaKkTepusylowasa «MakcumarnbHoe OT-
KpbITUe» TepMocTaTa.

2.6. [na wnpoko ucnosnb3yembix B Poccnmn ogHOTPYOHLIX CUCTEM OTOMMEHUSN
MOXXHO pEKOMeH0BaTb TEPMOCTATbl YMEHbLLUEHHOIO rnapaBnmuyeckoro ConpoTUBIEHUS
RTD-G (puc. 2.2, 6), mapku M (puc. 2.3 6) n AZ coupmbl «OBeHTpon», «EPLI-TS-E»
(puc. 2.4), Tuina H dpupmbl «XOHEBENN» U TUNA «Super» pUupmbl «Xanmamnep».

[lpegctaBneHHble Ha puUc. 2.2 (0) HAaKNOHHbIE NMUHUU ONPEaENnaT rnapaBnuye-
CKME XapaKTEepUCTUKN TepMocTaToB ANst ogHOTPYOHbIX cuctem otornneHuna RTD-G
dupmbl «JaHdocc» nNpu ycTaHOBKE Ha noapoakax ¢ yCnoBHbiM gnameTpom 15, 20 n 25
MM B pexxnme HacTpounku Ha 2K (2°C).

Ha puc. 2.3 (6) npeacTtaBneHbl ruapaBnMyeckue XxapakTtepucTtuku TepMoCcTaToB
M ana ogHOTPYOHBIX cUCTEM OTONNEHUA Npu HacTpouke Ha pexunmbl 1K, 2K nnun 3K un
yCTaHOBKE Ha noasoakax yCnoBHbIM anameTtpoM 15 n 20 MM (3TKU XapakTepuUcTuku Ons
0bonx auamMeTpoB NpU HACTPOUKE Ha 3TU PEXWUMbI MPaKTUYECKU COBMNAAatoT), a TakKke
NpY NOSTHOM OTKPbLITUM KnanaHa (OTAeNbHO NPU YCNOBHbLIX AnaMeTpax noasBoaokK 15 w
20 Mm).

Ha puc. 2.4 HaknNoHHbIE NUHUX OMNPeaenarT rmapasnUYeckne XxapakTepucTUKn
TepmoctatoB «[ EPLU-TS-E» ana ogHOTpyOHbLIX CUCTEM OTOMNEHUAR NPU HAaCTPOUKe Ha
pexkxnmbl 1K, 2K unn 3K, a Takke npyu NONHOCTbIO OTKPbLITOM KnanaHe. OTMeTuM, 4To
rmapaBsnuyecknue xapakrepuctukm tepmoctatoB «[ EPLL-TS-E» kak npaAMbIX, Tak U yrno-
BbIX MpW YCTAHOBKE Ha NoABoAKax AMameTpoM A0 25 MM nNpakTU4YEeCKU coBnanator.

Ha puc. 2.1 n 2.4 Ha nepecevyeHnn KpuUBbIX, XapakKTepusyriwmnx 3aBUCMMOCTb
rMapaBnU4ecKkoro cConpoTMBNEHUA TepMOCTATOB OT pacxoda BoAdbl, ¢ nuHuen AP=1
6ap=100 kMa ykasaHbl 3HAYeHUs1 pacxodHbiX koadduumnentoB K, [(M3/4)-6ap’?]. Ons
OAQHOTPYDOHLIX CUCTEM OTOMMEHUSA peKoMeHayeTcs NpuMeHAaTb TepmMmocTaTthl ¢ K, 2 1,2
(M°/4)-6ap V% [9].

Ha puc. 2.2 (a) n 2.3 (a) nokasaHo, nNpu Kakux pacxogax BoAbl 9KBUBANEHTHbIW
YPOBEHbL WyMa TepMocTaToB He gocTturaet 25 nnu 30 ab. OObLIYHO 3TOT YypOBEHDL LWYyMa
He MnpesbllaeTcsl, eCrlin CKOPOCTb BOAbl B noaBoakax He bonee 0,6-0,8 Mm/c, a nepenan
OasneHusa Ha TepmMmocTaTte He npesbiwaeTt 0,015-0,03 Mlla (1,5-3 M BoA. cT.) OTMETUM,
4YTO Ansa obecrievyeHuUs HopmanbHOW paboTbl TepMocTaTta nepenag AaBfeHUss HA HEM
nonxeH 6bITb He meHee 0,003-0,005 MIla (0,3-0,5 m BoAa.cT.).
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Kv [(M’/q) - 6ap ']

0,001 2 3 45 0,01 2 3 45 0,1 2 3 45 1
100 10°
5 5
‘ 4
3 3
MaKc. [2> <Z]maxc
10 1¢°
5 5
4
3 3
2 2
I
4 10
5
= )
¥ 3 3
p -
> 2
g 2
T 0,1 1
O
-
a )
=
K 5 5
5 4 ‘.
5 3 3 %
: ;
= 2 2
0,01 ‘ 0,1

1 10 2 3 45 102 2 3 45 10°

3 45
Pacxong M (xr/y)

[2> - rpannua rapanTupoBaHHoit GeciuyMHoi paGoThl KnanaHa

Puc. 2.1. TuapaBnuyeckue xapakrepuctukmn tepmoctatoB «[ EPL-TS-90-V»
C NpucoeanHUTENbHLIMU pa3mepammn 3/8" n 1/2" ¢ HacTpowkon Ha pexum 2K (2°C)
1 NPU CHATOW TEPMOCTATUYECKON rONOBKE (NPY NOMTHOM OTKPbLITUN BEHTUNA)
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Puc. 2.2. 'napasnuyeckne xapaktepucTukm TepMocTtaTtoB «[]aHdoce»:
a— RTD-N 15 npu pas3nnuHbix ypoOBHAX MOHTaXXHOW HACTPOMKK KnanaHa
ONsA ABYXTPYOHbIX cUCTeM oTonneHus ¢ noasoakamu d, 15 mm;

0 — RTD-G ans rpaBuTaunOHHbIX 1 HACOCHbLIX OQHOTPYOHbIX
cucTemM otonnexus ¢ nogsoakamun d, 15, 20 n 25 mm
(NP1 HacTponke Ha pexum 2K)
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Puc. 2.3. Tmapaenuyeckne xapakTrepucTukn TepmocTaToB upmMbl «OBEHTPOM»:
a — AV6 aona AByxXTpyOHbLIX CUCTEM OTOMNNEHUS;
0 —-M ansa ogHOTPYBHbLIX CUCTEM OTOMNNEHUSA
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lpumevyaHue k duazpamme. Cmpenkamu yKa3aHbl rpe-
desibHble 3HavYeHusi nepenada daeneHus (0,2 6ap), npu

KOMOPOM ypo8eHb 38yKOB020 OasJieHUs He npeebilaem
250b (A).

Puc. 2.4. ['vapasnnyeckme xapakTepucTukn TepMoCTaToB
«[EPU-TS-E» npu pasnuyHbiX pexumax HacTPOUKA
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B oOHOTpYOHbLIX cucTtemMax uenecoobpasHo NPUMEHATL TPEXXOOAOBLIE TEPMOCTA-
Tbl, obecneunBaome yaobHoe nogknvYeHne K Npubopy U MOHTaX 3aMblKalowlero
yyactka. Cpean HUX UHTEPECHbLI TpeéxxogoBbie TepmMmocTaTtbl pupm «[ EPLL», «OBeH-
Tpor» U Ap., Y KOTOPbIX OCKU TEPMOCTATUYECKMX rONOBOK NepneHanKyNapHbl NITOCKOCTU
CTeHbl. OTMETUM, YTO rMapaBnUUEeCcKne XxapakTepuUCcTUKN paanaTopHbIX y3I0B C TPEXXO-
NoBbIMW TepMocTaTamMu, onpegensawwme nepenag gaBneHnn mexay noasoaslinmMm U
obpaTHbIM nNaTpybkamu y 3ambliKkalowlero y4yacTtka, 3aBUCAT OT HACTPOWKU Ha Koadhdu-
LMEeHT 3aTeKkaHusa, pacxoda TENMOHOCUTENA B CTOAKE U OT rmapaBriM4eCcKux xapakrtepu-
CTUK OTONMUTESIbHLIX NPUDOPOB. . _ , '

[1oHHOE noaKniYeHne paanaTopoB MOXHO OCYUWIECTBUTb, KaK yKasbiBanocCbh, C
NOMOLLbIO cneunanbHOW rapHUTYpbl, MOCTaBNAEeMON U3rOTOBUTENAMU TEPMOCTATOB KakK
nns TpagnuMoHHOro H60KOBOro NOAKMKYEHUA, Tak U OQHOY3NOBOIO Yepesd HMXKHIOK DOo-
KOBYIO NPOOKy C noMoLlbio KnanaHa «Panupa». |

2.7. Pupma «Zehnder GmbH» npu ocHauwleHuu pagmnaTtopoB «Zehnder Charles-
ton Pro» 3anopHo-perynupytowien apmatypon o0bIYHO OPUEHTUPYETCA HA HOMEHKNaTY-
py TepmoperynstopoB cdoupmbel «OseHTpon». B Tabnuue 2.4 ykaszaHbl Haunbonee pac-
NPOCTPAHEHHbIE TUMbI YIMOBLIX U NPOXO4HbLIX KanaHoB 3TOU PUPMbI, NPUMEHSIEMbIX B
OoTe4YeCcTBEHHON npakTuke. B tabnuue 2.5 npeacrasneH cneunanbHblM KnanaH «Panu-
pa», WCNONb3yeMbin ANA OA4HOY3NOBOro OOKOBOro noAcoeauHEHUs pagmaTopoB
«Zehnder Charleston Pro» no cxemam 20 v 40 (cm. Tabn. 1.2).

Tabnuuya 2.4. YrnoBbie U npoxoaHble KnanaHbl pupmbl «OBeHTpON»,
yCTaHaBNMBaeMble B HACOCHbLIX CUCTEeMaX OTONMEHUN

Twvn Tunn
Ha3Ha4yeHune cnonHeHue [nameTp
CUCTEMBI KnanaHa
[na repmocTaTta C VrnoBOM

0,15(HP3/4)

npe,u,BapMTeanoﬁ

HACTDPOWKOW [TpoxoaHOW

[na TepmocTtaTa C
npeaBapuTenbHOU Ha-
CTPOWKOW N aBapUUHbIM
CHWKEHNEM pacxona

Yrnosow

[ByxTpyOHas ADV6 0,10-4,20

[ IpoxoaHOM

C py4YHbIM NMPUBOAOM U
HRV npeaBapuUTENLHOM
HaACTPOUKOWN

YrnoBoOw

) n,10, 4,15
[ IpoxoaHON

Yrnosowu [1,10-0,20

[na tepmocTtaTa 1,15(HP3/4)

OaHoTpybHasa v [TpoxoaHOM

NBYXTPYyOHas

YTrnoBow
C py4HbIM NpUBOAOM

[ IpoxoaHoW

Yrnosou
[na TepmocTaTta - 0,10- 4,32
[TpoxoaHOW

OpHoTpybHas

[IpoxoaHOW

[lna repmocraTa

[Tpmedanune: HP3/4 — HapyxHasa pe3bba 34"



21

Tabnuua 2.5. KnanaH tMna «Panupa» cdoupmbl «OBeHTpoON»
(anA paguatopoB ANUHOU He bonee 1,2 M)

Ackus HanmeHoBaHWe 1 KpaTkas XxapakTepucTuka

[na ogHOTPYBHbLIX CUCTEM OTONNEHUS ¢ PYHKUUEW OTKNOuUe-
HUsA. Makc. Temnepatypa 120°C, Mmakc. pab. n36. gasneHve 1

Ml1a. [1ns ropnsoHTanbHOro HWKHEro NpucoeguHeHUs K OTo-
nuTenbHomy npunbopy G V2 (HapyxHas peabba), ansa npucoe-
OWHeHus K noasoakam G %4 (HapyxHas pesbba).

2.8. lpn ccHaweHun paguaTtopoB TepmMmocTaTaMu uenecoobpasHOo yuuTbiBaTb
pekomMmeHaauun no Mx NCNoNb3oBaHUKD B cUCTEMax BOOAHOro otonneHusa [9].

2.9. [lockonbKy Npu NONMHOM 3aKpbITUKM TEPMOCTaTa, YCTAHOBIIEHHONO Ha BEpX-
Hen OoKoBOM NoABOAKE, OCTAaTOYHAA TennooTaada paauartopa npu ycroBHOM Anamer-
pe noasoaok 15 1 20 mm cocrtapnsieT 25-40% OT pacyeTHOU, ANg €€ yMeHblleHna pe-
KOMeHAYyeTCA NPUMEHATb NPOCTeNnLINEe TepMOCTaThl 6e3 MOHTaXHOW perynmpoBku C yc-
TAHOBKOW UX HA BepxHeW noaBoake B KOMOBMHALMK C UMPKYNALUUOHHBIM TOPMO30OM UMK
CO cheuuanbHbIM KnanaHoMm Ana npeaBapuTenbHOW HACTPOUKU U OTKNKIOYEHUA HA HUXK-
Hew noasoake, Hanpumep, knanaHom «Combi» pupmMmbl «OBeHTpoON». bonee nogpob-
Hble CBeOEeHUA O HOMEeHKNnaType 3anopHo-perynupyrowen apmatypbl pupmbl «OBEH-
TPON» MOXHO MONYy4YnUTb B NPEACTaBUTENBLCTBE (PUPMBI.

2.10. Npn noctaeske pagnatopoB dupmMbl «Zehnder GmbH» B KoMnnekTe ¢ Tep-
MOpPEerynupyowmmmn knanadamm (No cneymanbHoOMY 3aKka3sy) TepMocTaTudeckasa ronoBka
C XXMOKOCTHbLIM AaTYMKOM NOCTaBNsAETCA TaKke no 3akasy. Bbibop onpeaenseT 3akasyuk
C YY4ETOM Ou3anHa U CTOMMOCTHU ronioBku. flpn OTCYyTCTBUU cneynanbHOro 3akasa U3ro-
TOBUTENb NOocTaBndeT TepmMmocTatndecknin anemeHT «Uni LH» doupmbl «OBeHTpON».

2.11. ['ngpasnuyeckmne xapaktepucTukm oTonuTenbHoro npndopa U NnoaBoAALLINX
TennonpoBOAOB C perynupytollen apmaTtypou B OOQHOTPYOHbLIX CUCTEMAX OTOMMNEHUR C
3aMblKalOLWMMK y4acTkamMmn  onpeaensoT KO3IPPUUMEHT 3aTekaHua o, Xapakrepu-
3yIOLMU OO0 TENNIOHOCUTENS, Npoxoasiwero Yepea rnpmbop, oT obuiero ero pacxona B
noaBoOAKE K paanaTtopHOMY y3ny. Takum obpa3om, B OgHOTPYOHbIX cuctemax oTonne-.
HUA pacxoa Bodbl Yepes npubop My, Kr/c, onpeaenaeTcsa 3aBUCUMOCTLIO

an —_ an * MCT y (2.3)

roe dnp - KO MPUUMEHT 3aTekaHusi Boabl B Npuodop;
Mcr - MaccHbIW pacxoq TennoHOCUTens No CTOAKY OOAHOTPYOHOW CUCTEMbI OTOMMEHUSN
NPy OQHOCTOPOHHEM MNOAKMIOYEHUM paanuaToOpPHOro yana, Kr/c.

2.12. 3HayYeHUa KOIPPUUMEHTOB 3aTekaHus Qn, ANA paawatopoB «Zehnder
Charleston» npu pasnuyHbiXx covyeTaHuax aunameTpoB Tpyd cTosKkoB (dcr), CMELEHHbIX
3aMblKaloWwmx y4acTkoB (diy) U nogsoaawmx Tennonposoaos (ds) y3nos npucoeauHe-
HUA pagnaTopoB B OOHOTPYOHbLIX cuctemax OTONNEeHUs NpU YCTAaHOBKE Ha NOABOAKAX
TEPMOCTATOB YMEHbLUEHHOrO rMapaBnNUYEeCcKoro COMNpPOTUBNEHUA C NOABLEMOM LUTOKA
KnanaHa Hag ero cegnoMm Xp, MM, Npy HacTpouke TepMoperynatopa Ha pexum 2K
npeacrasneHsl B Tabn. 2.6.

3HaYeHNs KOSIMMDOULMEHTOB 3aTekaHUAa NPU yCTaHOBKE TEPMOCTATOB onpeaene-
Hbl, KaK YKa3blBanocb, Npu ux HacTpouke Ha pexum 2K (2°C), T.e. Ha NoNoXxeHne 4vac-
TUYHO OTKPLITOroO KnanaHa, U3 KOTOpOoro TepMocTaT NONMHOCTLH NepeKpbiBaeT ABWUXKE-
HUe BOAbl NpU NpeBbILLEHUN 3a0aHHOW TemnepaTtypbl Bo3ayxa B nomewleHun Ha 2°C
(Ha 2K). O4ueBnaHO, NpU TakoM MeToae onpeaenenus KoadduuneHTa 3aTtekanus no-
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TpebHaa nnowagb NOBEPXHOCTU HaArpesa otonuTenbHOro npubopa ébygeT donblle, Yem
npy pacyéTe, ucxoas U3 rmapaBnUYECKUX XapaKTepPUCTUK NONMHOCTbLIO OTKPbLITOro Kna-
naHa, xapakTepHOM ANns OTeYeCTBEHHOW MNpPaKTUKU MHXEHEPHbIX pacyETOB B Cry4ae
NpUMeHeHUs 00bIYHbIX KpaHOB M KnanaHos [9].

Tabnuua 2.6. YcpeAHEHHble 3Ha4YeHUA KoapPULMEeHTOB 3aTeKaHUA dnp
Y3N0OB OAHOTPYOHbLIX CUCTEM BOAAHOIO OTONNEHUA
c papunatopamun «Zehnder Charleston Pro»

3HayYeHna o, NpU coMeTaHuu

Tun perynupytoLlen apMmaTtypbl AvameTpos Tpyb paguaTopHoro ysna

M hrUpMa-n3roToBUTENb

15x15x15

20x15x15 20x15x20

dupma «OBeHTpPON»:

TN M C XXMOKOCTHBIM NaTYUKOM
npu Xp=0,44 mm

Oupma «OBeHTpPON»:

TMn AZ C XXWUAKOCTHLIM AaTYNKOM 0,21 0,175 0,22
npn Xp=0,44 mm
Oupma «flaHgocce»:
Tn RTD-G c ra3zokoHaeHcaTHbIM OaT-
qukom npu Xp=0,57 Mm
Oupma «'EPL ApmaTtypeH»:

Tnn «F'EPLU-TS-E» ¢ XXMOKOCTHBIM OaT-
Yyukom npu Xp=0,44 mm

dupma «'EPL ApmaTtypeH»:

Tvn «FEPLU-TS-E» ¢ XXUAKOCTHBLIM AaT- 0,36 0,29 0,37

0,225 0,185 0,24

0,235 0,195 0,27

0,245 0,2 0,25

Yyukom npu Xp=0,7 MM

2.13. lpn npoBegeHnn rnapasnUYecKUx pacyEToB 3HaAYeHUA yaernbHbIX CKOPO-
CTHbIX AaBNEHUN U NPUBEOAEHHBLIX KO3IMMPUUUEHTOB TNAPaABAUYECKOro TPEHUs ONns
CTanbHbIX TENMNOMNPOBOAOB CUCTEM OTOMMEHUS NPUHUMAIOTCS MO NpUnoXeHuw 1, ans
MeAHbIX — MO NPUNOXEHUI 2.

[ napasnuyeckne xapakTepUCTUKN KOMOUHMPOBAHHBLIX NOSIUNPONUITIEHOBLIX TPYD
npuBedeHbl B TP 125-02 (10}, ana meTannononuMmepHbiX Tpyb aHanornyHble gaHHble
nmetotcss B OO0 «Butatepm», a Takke B doupmax, nocraBnaroLinx MeTannononmmep-
Hble TennonpoBoAbl.

2.14. 3HavyeHna KOIPPULUEHTOB MECTHOrO COMPOTUBNIEHUA KOHCTPYKTUBHbIX
31IEMEHTOB CUCTEM BOAAHOIO OTOMNEHUA NpUHUMAaKTCS NO «CnNpaBOYHUKY MPOEKTU-
poBLluuka», 4. 1 «OtonneHune» [7].

2.15. NponaBognTenbHOCTL HACOCOB AN CUCTEM OTONNEHUA, 3anoNHAEMbIX aH-
TMppusom, Heodbxoanmo ysenunumsaTb Ha 10-12%, a nx Hanop Ha 50-60%.
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3. TENNOBOU PACUET

3.1. TennoBowu pacyéT NpoBOOUTCA MO CYLLECTBYOLWMM MeTogukam C NpuMeHe-
HMEM OCHOBHbIX PACY€THbIX 3aBUCUMOCTEN, U3NOXEHHBLIX B cneunansHoOW nurepartype
[5], [7], ¢ yuéTOoM AaHHbIX, NpUBEAEHHBLIX B HACTOSALLNX pekoMeHaaLUusaXx.

3.2. [pn HaxoxageHnn obllero pacxoga Boabl B cucteMe OTONNEHUa eé pacxoa,
onpefenéHHbIn ncxoaa M3 obuimx TennonoTepb 34aHUA, yBETMYMBaeTCA NMponopLmo-

HanbHO NonpaBoO4YHbLIM KO3 PuuneHTam. lepBbin U3 HUX 31 3@aBUCUT OT HOMEHKNAaTyp-
HOro wara paguartopa v NpuHUMaeTca B 3aBUCUMOCTU OT KofndectBa TpyD B cekumu

pagmnatopa no tabn. 3.1, a BTopoun - 3o — OT AoONU yBeENUYEeHUsa TENNonoTepb Yepes 3a-
PagnaToOpPHbIN Yy4aCTOK U MPUHUMAETCA B 3aBUCUMOCTU OT TUMA HapPYXHOIo orpaxxgeHus
Takke no taon. 3.1.

YBenuyeHne Tennonotepb Yepes 3apaguaTopHble y4acTKU HapPYXHbIX orpaxje-
HUWN He TpebyeT yBenuyeHna nnowagn Tennonepeaarolien NoOBEepXHOCTU U, COOTBETCT-
BEHHO, HOPMAaTMBHOIO TEMNSIOBOr0 NOTOKa Npu noadbope paguartopa, NOCKONbKY Tenno-
BOW NOTOK OT npubopa Bo3pacTaeT NPakTUYeCKn Ha CTONbKO Xe, Ha CKOJMbKO BO3pacTa-
HOT TENNONOTEPMW.

[1pn BBeaeHUU nonpasBoyHbIX KOIPDPUUMEHTOB 311 [3o Ha 0bwmn pacxon Tenno-
HOCUTENA B CUCTEME OTOMNSIEHUA MOXHO B NEPBOM NMPUBNMXKEHUU HE yUnUTbIBaTb 4ONON-
HUTENbHbBIA pacxoq TENNoHOCUTENA NO CTOSiKaM UMM BETBAM K paguaTtopam, nonaras,
4YTO C OONYCTUMOWN AN NpakTUYeCKUX pacyETOB MOrpeillHOCTbO YBENUYEHNE pacxoaa
No BCEM CTOsIKaM (BETBSIM) MPONOPLUNOHANLHO UX Harpy3kam.

Tabnuua 3.1. 3HaueHuAa koapcpuuneHToB B1 U B2

KonwnyecTtso D2 NpPU yCTAHOBKE
Tpyb B Y HAPYXHOW y HapYXXHOrO

CEKLUUMN, LUT. | CTEHDI OCTeKneHuns
1,005 1,02 1,07

1,01 1,015 1,05

3.3. Tennosou notok Q, BT, paanatoposB «Zehnder Charleston Pro» npu ycnosu-
AX, OTAUYHbIX OT HOPMarbHbIX (HOPMUPOBAHHbLIX), onpeaensieTcs no popmyne

Q:QH}; -(@/70)H”'C'(an/oﬂl)m'b'ﬂj‘"p:QHy'q)}'¢2'b'ﬁ3'p:
=K, -70-F-@,-¢,b-B,-p (3.1)

rae (0, - HOMUHanNbHBLIA TeMnrnoBoW NOTOK paguaTtopa Npu HopMaribHbIX YCNOBUAX, PaBHbIN
NPOU3BEOEHUID HOMUHASBHOIO TEMJI0BOro NOTOKA, NPUX0AAWErocst Ha o4HY CEKUUIo gy, BT,

(cMm. Tabn. 1.1), Ha KONMYeCTBO CeKLn B Npubope n, BT;

©® - bakTudeckuit TemnepaTypHbIA Hanop, °C, onpeaensemMsiii o gopmyne

Y,
Wl ooy Dy (3.2.)

6:: ' H 1
2 2

3aecb
L, v . - COOTBETCTBEHHO Ha4yanbHas U KoOHe4YHas TemnepaTypb! TernoHoeuTens (Ha
BXO/l€ U Bbixoae) B oTonutensHom npubope, °C;
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[, - pacuéTHas TemnepaTypa NOMeLEeHUs, NMPpUHUMaemMas paBHOW Pac4YETHON TeM-

nepaTtype Bo3ayxa B oTannmsaemMom nometleHumn fg, °C;

Atnp- nepenan TeMnepaTtyp TEeNNMOHOCUTENSa MeXay BXOAO0OM U BbIXOOOM OTOMM-

TensHoro npubopa, °C;

70 - HOPMWPOBAaHHbIN TEMNepaTypHbIA Hanop, °C;

C - NONpPaBOYHbIA KOIDPULKNEHT, C MOMOLLLID KOTOPOro YYUTHLIBAETCA BIUAHUE
CXeMbl OBUMXXEHUA TENSIOHOCUTENA HA TENSIOBOU NOTOK 1 KO dHUMeHT Tennonepegaym
npnbopa npu HOPMUPOBAHHBLIX TeMnepaTypHOM Hanope, pacxone TennoHocUTens wu
aTMocepHOM AasrneHun (NpuHumaeTcs no Tadbn. 3.2);

nwvu m - aMnupuyeckue nokasartesin CTeneHn CoOoOTBETCTBEHHO MNPU OTHOCUTENbHbIX
TemnepaTypHOM Hanope 1 pacxoje TennoHocuTensa (NpuHumaroTcsa no 1ab. 3.2);
M, - aKTM4eCKnM MaccCHbl pacxo TennoHOCUTENs 4Yepe3 OTONMUTENbHbIN Npu-

bop, Kr/c;
0,1 — HOpMUPOBAHHBLIN MACCHbIX pacxon TEeNnJIOHOCUTENSA 4Yepe3 OTOMNUTENbHbLIN
npubop, Kr/c;

D — ©6e3pa3mepHblii NONPaBoYHbIN KO3MMUUNEHT Ha pacyéTHoe aTMocdepHoe
naBneHne ¢ y4éToM YMEHbLUEHUA O0NnM NYyYUCTOU COCTaBMAKOWEN NO OTHOLUEHUIO K
KOHBEKTUBHON B 0oOUleN Tennonepeaaye paanaropa c yBefniM4YeHUEM Konundvectsa TpyO
no rnyduHe cekuunm (NnpuHnmaeTca no Tadn. 3.3);

B3 — De3pasmMepHbit NONPaBOYHbIN KOIPDULMEHT, XapakTepuayoLLmMin 3aBUCUMOCTDb
Tennonepepavn pagunartopa oT KonuyectBa CEKUMU B HEM npu MoDbLIX cxemMax ABuxXe-
HUA TennoHocuTens (NPUHUMaeTca No Tadn. 3.4);

P — Be3pasmMepHbI NonpaBoOYHbI KOIMMPULMEHT, C NOMOLLLK KOTOPOro y4uThbiBa-
eTca cneynduka 3aBUCUMOCTU TEMNIOBOIO NOTOKa U KoadduumeHTa tensnonepenadu
pagnaTtopa OT Yucna KOMOHOK B HEM NpU OBWMXEHUU TENnnMOHOCUTENS  «CHU3Y-BBEPX»,
(NpuHUMaeTca no t1abn. 3.5);

¢, =(©/70)"" — 6espasMepHbIn NONPaBOYHbIA KO3MULIMEHT, C MOMOLLLIO KOTOPOro

YYUTbIBAETCA M3MEHEHUE TENSIOBOro NOTOKa OTOMUTENbHLIX NPUOOPOB NPU OTNUYUNK
PACYETHOro TemMnepaTypHoro Hanopa oT HopMarnbHOro (NpuHuMaeTcs no tabn. 3.6, 3.7
n 3.8);

®, :c-(an/O,l) — Oe3pa3mepHbI NONPaBOYHbIA KOIMPMULIMEHT, C NMOMOLLLIO KO-

TOPOro YyYUTbIBAETCA U3MEHEHUE TENnOBOr0 NOTOKa OTONMUTENbLHOro npudbopa npu oT-
MUYUN pacyYETHOrO MacCHOro pacxoga TennoHocuTens 4yepes npmbop OoT HOPManNbHOMo
(NpuHMMaeTca no Tabn. 3.9);

KHy ~ KO3hdUUMEHT Tennonepenadn npubopa npu HopManbHbIX YCOBUSAX, onpe-
nenaembin Nno gopmyne unu no tadn. 3.10

Q..

KHV — :
- F-70
roe F — nnowaab Hapy)XHOW TennooTaatowen NoBepxHOCTU paanaTtopa, pasHas
NpousBeaeHUI0 NNoLAaaN MOBEPXHOCTU HarpeBa oaHon cekuumn f. (NnpuHumaeTcsa no

Tabn. 1.1) Ha KOMMYECTBO CeKkUWi B Nnpubope Ne, M°.

3.4. KoadbduumeHT Tennonepepaun npubopa K, B1/(M°-°C) npu ycnosusx, OT-
NIUYHBLIX OT HOpManbHbIX, oNpeaenseTcs No popmyne

K — KH}‘ ' (6/70)” O (M”P/O’l)” b . ﬁ} ' p = Km- ' (@)/70)?I ' (02 b . ﬁ?: ' p : (34)

3.5. CornacHo pesynbTaTam TennoBblX WUCMbITAHWUA pa3nUYHbiX 0DOpa3lOoB pa-
anaTtopoB «Zehnder Charleston Pro» ¢ HoMuHanbHOU BbicoTon 370 U 570 MM 3Ha4YeHUA
nokasaTtenen crteneHn N n m n Ko3dMuuMeHTa ¢ 3aBUCAT HE TONbKO OT UccnenosaH-
HbiX AManasoHOB U3MeHeHna © n Mg, HO TaKKe OT BbICOTbl U ANUHLI Npubopa. [ns

BT/(M*.°C), (3.3)
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YNPOLWEHNA UHXEHEPHLIX pacyeéToB 6e3 BHECEHUS 3aMETHOWU MorpewHoOCTU 3HaYeHUS
3TUX NoKasaTeneun, N0 BO3IMOXHOCTHU, ObInu ycpegHeHb!.

3HavyeHua ¢ B Tabn. 3.7 Ans cnyyaesB ABWXEHUSA TEMNIOHOCUTENS MO CXeme
«CHU3Y-BBEPX» B paguartopax Bcex Moaeneun onpeaeneHb Npn ycpeaHeéHHbIX 3Ha4YeHu-
ax (1+n) =1,3, a npu ABMKEHUN TENNOHOCUTENSA MO CXEME «CHU3Y-BHU3» 3HAYEHUS P+
npuHUMatoTca no tabn. 3.8.

3HayeHusa @ B Tadbn. 3.9 gns cnyyvyaeB ABWKEHUA TEMMOHOCUTENS NO CXeme
«CHU3Y-BBEPX» OANA BCex Mmoaeneun onpegeneHbl NpyU ycpeaHEHHbIX 3HaveHunax c¢=0,92
n m =0,04. [ina Bcex mogenen npun ABMXXeHUN TENNMOHOCUTENHA MO CXEME «CHU3Y-BHU3»
B cpegHeM MOXHO npuHumMaTtb @, =0,98. O4eBUOHO, YTO NpU CTaHOaAPTHOMN cXeme ABWU-
XXEHUSA TENSIOHOCUTENS «CBEPXY-BHU3» (Po =1.

3.6. B cnyyasax npuMeHeHua TepMocTaToB C BeEHTUNEM «Panupa» Tennosble Mno-
KasaTenu pagmatopoB HeobxoaAumMo Bnpeab A0 YTOYHEHUS CHUXKaTb HA 8%.

3.7. 3HavyeHusa KoadpduuuneHTa Tennonepenaym K,y uUcnbiTaHHbIX 0OpasLoB pa-
ONaTopoB Npn HopManbHbIX (HOPMaATUBHbLIX) YCNOBUAX NpeacrasneHsl B Tabn. 1.1,

3.8. [lpn ocHalleHnn cuctemMbl OTONNEHUA TepMocTaTaMu TennonoTepu, onpe-
OenéHHble cornacHo [7], ysenuymsatotcsa B 1,15 pasza [11]. B cny4yae ucnonb3oBaHus B
KayecTBe TennoHocutens aHtTugpusa «DIXIS 30» TennooTaaoLlyo NOBEPXHOCTL Che-
OyeT yBenuunutb Ha 10%, npu ncnonbsosaHnn aHtugpunsa «DIXIS TOP» — Ha 15%.

Tabnuua 3.2. 3HavyeHUA nokasareneu creneHn (1+n) n m n koathduumeHTa ¢

T [ m [ o [tm ] m [ o [t m [ o
oo | 125 | o | 1 | 1er [ oo0s |02 [ 127 | 0 | 0w
oo [ 127 | 0 | 1 | 18 [ oo+ [0sa [ 127 | o oo
o056 [ 1ar | 0 | 1 [ 127 [ o0t [0se [ 127 | o oo
“oos7 [ 127 | o | 1 | 13 [ oot [0 [ 1er | 0 | os

Tabnuua 3.3. YcpeaHEHHbLIN NonpaBo4YHbIin KoadhdunumneHT b

3HaveHus b ana pagmatopoB C KO-
nm4yecTBOM TPYO No rnydmnHe cekuuu
720 | 90 | 0978 | 0977
740 087

0,989 0,989

987 | 0989 | 0989
750
780
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Tabnuua 3.4. YcpeaHéHHbIe 3HaveHUA Ko3adpuumeHTa B3, yunMThbiBalowWwero
BNMAHWE KOMIM4YECTBA CeKLUMNU B pagnaTope Ha ero TennoBoOU NOTOK

B paanaTope, LUT.
m
[lpMevaHue: gaHHble Tabnuubl OTHOCATCA K paguaTopam ¢ 00BSA3KOW Mo Ndown cxeme
npu KonuyecTtee cekuuin Ao 34 BrouuTenoHo. Npn donblueM KonNu4ecTse cekuun pe-
KOMEHOYETCA WUCNOoMb3oBaTbh AWaroHanbHyK cxemy obBA3KWM pagwaTtopa, a npu OAHO-

CTOPOHHEM NnoacoeauHeHun BBOAUTL AONONHUTENBHO K yKasaHHOMY B Tabn. 3.4 noHm-
Kawwun KoadhduumeHT (B cpeaHem 0,96) Ha 3Ha4YeHMe TennoBOro NOToKa.

Tabnuya 3.5. YcpeaAHEHHbIEe 3HA4YeHUA NonNpPaBoOYHOro
Ko3adppuumeHTa P NpU ABUXKEHUU TennoHocurtens

Nno cxeme «CHU3y-BBEpX»
Konn4yecTtBo Cekuynn B

4

Tabnuua 3.6. 3Ha4YeHNA NONPaBOYHOro KoahdpuumnueHTa @4
npy ABUXXEHUU TENJIOHOCUTESIA NO CXeMe «CBepXy-BHU3»

@, P OIS Mo,u,eneﬁ PanNAaTOPOB G), P+ AllA MO,EI,GJ'IEFI PadndTOpPOB

°C C
80 | 1182 | 1,185
52 | 069 | o068 | | 8 | 1293 | 1299
90 | 1369 | 1376
60 | 0825 | 082
96 | 1484 | 1494
98 | 1523 [ 1533
66 | 0929 | 0928 100
68 | 0964 | 0964
106
110
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Tabnunua 3.7. 3Ha4eHUA nonpaBo4HOro KoadduumeHTa @1
npyv ABNXEHUN TeNnNOHOCUTESA NO CXeMe «CHU3Y-BBEepX»

O, P, 4NA moaeneu pagmarTopos ©, @, ANa moaenen pagnaTtopos

C c
80 | 1,18 | 119
8 | 1299 | 1307
9 | 1376 | 1,386
60 [ 082 | 0818
96 | 1494 | 1508
98 | 1533 | 1549
66 | 0928 | 0926 | | 100
68 | 0964 | 0963
106
110

Tabnuua 3.8. 3Ha4yeHUs nonpaBoUvHOro koadduumneHTa Q-
npy ABMXEHUU TENNOHOCUTENSA NO CXeMe «CHU3Y-BHU3»

O, ©, ©,
AENIE :
70 1
96 | 1,494
98 | 1533 |
76 1,11
80 | 1,185
60 | 0822
62 0,857 86 1,299 110
64 0,892 88 1,337 -
66 | 0928 N
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Tabnuua 3.9. YcpeaHéHHbIe 3Ha4YeHUA nonpaBoYHOro Ko guumeHTa @,
npu ABMXeHUU TeNNOHOCUTENA «CHU3Y-BBEpPX»

-
e

K/
36
72

108

144

180

216

Kr/C
0,01
0,02
0,03
0,04
0,05

Kr/Y
252
288
324
, 360
0,125 450

0,15 540

Kr/C
0,07
0,08

kil
007
008
009

[TpumevaHue: npu ABMXKXEeHUU TENNOHOCUTENA NO CXEeME «CBEepXy-BHU3» @o=1, npu
CXEMe «CHWU3Y-BHU3» o= 0,99

4. MPUMEP PACYETA 3TAXXECTOAKA OOHOTPYBHOU
CUCTEMbI BOOAHOIO OTONMNEHUSA

Ycnoeus Ond pac4yéma
TpebyeTcA BbLINOMHUTL TENNOBOW pPaCYET IJTaXeCTosKa BepTUKanbHOW OOHO-

TPYyOHOW cuctembl BOOASAHOroO OTOMNMNEHUSA CO CTalbHbIM CEKUUOHHLIM Tpyb4yaTbiM pagma-
TopoMm «Zehnder Charleston Pro». PaguaTtop ycTaHOBMEH Ha HapyXHOW CTeHe noA
OKOHHbIM npoémomMm 6e3 Huwun (gnuHon 1 200 mMm) Ha 17 aTaxe 17-3TaXXHOro 3aaHus,
NPUCOEONHEH K CTOSKY CO CMELLEHHBIM 3aMbIKaloLWMM Yy4aCTKOM U OCHaLLEH TepMOoCTa-

TOM «M» chbupmbl «OBeHTpON» Ha NOABOLKe K npubopy. [BmxeHne TennoHocUTens B
npubope No cxeme «CBepXy-BHU3».

Tennonotepu nomeweHns coctaenawT 1400 BT. TemnepaTtypa ropadero Ten-
NTOHOCUTENSA Ha BXOAE B CTOSIK t, YCNOBHO npuHUMaeTcAa paBHou 95°C (be3 yyéta Ten-

onoTepb B MarncTpanu), pacyéTHbIU nepenag remnepaTtyp no ctoaky At,=25C, tem-
nepaTtypa Bo3gyxa B oTannuBaeMoM nomeuwleHunn [,=20°C, atmocdepHoe AaBneHue
Bo3ayxa 1 013,3 rla, 1. e. b=1. Pacxoa Boab! B ctosike Mcm =0,154 kr/c (554 Kr/v).
YCcnoBHbI gnameTtp croska dy=20 MM n auameTpbl Tpyd NogBOAOK U 3aMblKalo-
uero yv4actka dy=15 MM onpefieneHbl B pesynbTate npeaBapuTenbHOro ruapaBnuye-
ckoro pacyérta. Obwasa AnvHa BepTUKANbHO U rOPU3OHTAaNbHO pacnonaraemblx Tpyo B
nomMetlleHnn coctasnseT 3,8 M:
Lmp 6 =2,3 M (dy=20 MM), L, ¢ =0,4 M (dy=15 MMm), Ly - =0,5 M (dy=20 MM), Lmp. - =0,6
M (dy= 15 MMm).

[locriedoeamernbHOCMb Menno8o20 pacyéma
Tennosoit NOTOK Npubopa B pacyeTHbIX ycnosuax Q. , BT, onpeaenseTcs no

¢)OpMyne Qr‘;ﬂﬂq — Qngm o Qmp 1 ’ (4'1)
rae Qnom - TENNONOTEPW NOMELLEHUS NPU PacYéTHbIX ycrnoBusix, BT;
Qump.n - NONE3HbIN TENrIoBON NOTOK OT TENNONPOBOAOB (TPy6), BT.
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[lonesHbin TENNOBOM MOTOK OT TENMONPOBOAOB NPUHUMAETCA OO6blMHO PaBHbLIM
90% OT 0bwen TennooTaaun Tpyd nNpu Npoknagke Ux y HapyXHblX CTEH U AOCTUraeT
100% npu pacnonoXeHnu CTOAKOB Y BHYTPEHHUX NEPEropoaokK.

B Hawewm npumepe npuHumaem Q, =090, ,

rAe Omp :qmp. 8 ° me. 6+qmp. g’ me. 2 (4-2)
Amps N Qmp.- - TENNOBbIE MNOTOKM 1 M OTKPLITO NPONOXEHHbIX COOTBETCTBEHHO

BEPTUKANBLHbLIX U FOPWU3OHTanNbHbLIX rMaakux Tpyd, onpegensemMbie Mo NPUNOXEHUIO 3,
BT/m:

Ly, W Ly, .- oblwas AnvHa COOTBETCTBEHHO BepTUKasbHbIX U TOPU3OHTaNbHbIX

TENNoONPOBOAOB, M.
[lonesHbi Tennosow NOTOK OT TPy Q, , NPU ABMKEHUN TEMNNIOHOCUTENSA «CBEp-

cp.mp L, — 1, =95 - 20 = 75°C (693

y4yeTa oxnaxaeHusa BoAbl B paguatope), rae t, - TeMnepartypa TenSIOHOCUTENA Ha BXO-

0e B 3Taxectosik, °C.
Q=09 [78,5-2,3+62,8:0,4+1,28(78,5-0,5+ 62,8-0,6)]= 274 Br.

O =Q,m — Q= 1400 — 274 = 1126 Br.

[lpenBapuTenbHbIn pacyéT BeOAéM NPUMEHUTENBHO K pagmaTopy ¢ HauMeHbLLen
rmyobuHON n3 npeanoXXeHHoOW HOMEHKNaTypsl (Tabn. 1.1). Ncxoas n3 3Toro NonoXxeHus,
Ha4YnMHaem pacudéTt ¢ pagmatopa ¢ MOHTaxHoW BbicoTon N = 500 mm (mMoaenb 2056). lo

Tabn. 2.6 npuHrMaeM 3HadeHne KoaPuuneHTa 3arekaHns o, pasHoiM 0,185. Pacxon
BOAbI Yepe3 npubop paseH M, =«, - M, =0,185-0,154==0,0285 «r/c.

[lepenap temnepatyp TENNOHOCUTENS MEXOYy BXOOOM B OTOMUTENbHbIA Npudop U
BbIXOOOM 13 Hero At,, onpenenserca no opmyne

Xy-BHWU3» onpeaenéH npu temnepaTtypHomMm Hanope ©

o 1126
p Qp B ~=9,47C | (4.3)
C-M, 4186800285 _
roe C — ynenbHasa TENNOEMKOCTb Boabl, paBHas 4186,8 x/(kr-°C).
TemnepaTtypHbIt Hanop ® ¢ gonycTuMbiM NpubnumkeHuem (6e3 y4érta oxnaxae-
HUA BOAbLI B CTOAKE OOHOTPYOHOU CUCTEMbl OTONNEHUA) onpegenseTcsa No gopmyne

(3.2).

At

At
O=1,-— " ~1,=95-47-20=703"C,

OnpegenseM npeasapuTensHO, NPUHUMAs BNpeab 00 YTOYHeHUA fBi3=1, Tpebye-

MbIW TENNOBOM NOTOK paanaTtopa Npy HopMarbHbIX YCrnoBuax Q" no dopmyne
Ry

o 1126
Q) = Co =11208m (4.4)

- -b-B, 1005-1-1-1
rae ¢ o, - bespasmepHbie KO3 PULUUEHTI, NPUHUMaemsble no Tabn. 3.6 n 3.9.

Ncxons n3 nonydyeHHoro 3Hadenus Q7 , onpegensemM Konm4yecTBO CEeKLUW B pa-
Hy

anartope n,. no gopmyne

Q" 1120
n = — =

c_ > =17 wm. (4.5)
q.,
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B ganbHeuwem, npuHumas no tadn. 3.4 £;=0,98, yTouHsem no copmyne (4.4)

3HaveHne Q™ (Q™ = 1143 BT) 1 HeobXx0AMMOE KOMUYECTBO CeKuun B paguartope n'’e

}
cm.
HY HY Y

no dopmyne n"’ =1143:66 = 17,3 wr. (4.6)

yem.

[TpuHumaem k yctaHoske 17 cexumn (Q,,=1122 BT).

HanomMHum, 4TO C Yy4€TOM pekomeHaauun [5] pacxoxaeHune mexay TennoBbiMU
noTokamu oT TpebyemMol u yctaHaBnMBaeMou nNNOWaasaMu rnoBepxHOCTU HarpeBra OTo-
nuTEeNnbHOro nNpubopa gonyckaeTca B npegenax: B CTOPOHY YMeHbLeHUa — Ao 5%, Ho
He Bbonee, 4yem Ha 60 BT (npu HOpMarnbHbIX YCNOBUSIX), B CTOPOHY yBENUYEHUa — A0
bnvxauwero Tunopasmepa.

B obuwieM cnyyae HeBs3ka npu noadbope npudopa onpegensieTca no opmyne

[(QH},—Q’”jU ). Q”’f’ ]- 100% =[(1122-1143):1143] -100 = - 1,8%. (4.7)

[pn aTom anuHa npudopa L cocraensger 810 mm, 4Tto coctaBnseT 68% noao-
KOHHOIro nNpocCTpaHCTBa. Y4YnTbiBasd OoTpUUaTENbHYIO HEBA3KY, NPUHMMAEM OKOHYaTellb-

HO K yctaHoBke 18 cekuun ((),,=66-18=1 188 BT), npn 3TomM cornacHo copmyne (4.7)
HeBsi3ka cocTaBuUT +3,9%, a npubop nepekpoeT 71% noaoKOHHOro NPOCTPaHCTBA, YTO
bnusko Kk TpeboBaHMAM KOM(POPTHOrO pasMelleHna paguartopa nog OKHOM (He meHee
75% ANWHBbI NOOOKOHHOro NPOCTPaHCTBA).

Takum obpasom, K yctaHoBke npuHumaem paguvatop «Zehnder Charleston Pro»
Moaenun 2056 ¢ konuyecTsom cekumn 18 WT.

5. YKASAHUA NO MOHTAXY CTAJIbHbIX CEKLUAOHHbIX
PAOUATOPOB ®PUPMbl «ZEHNDER GmbH» K OCHOBHBbIE

TPEBOBAHUA K UX SKCITNTYATALUN

5.1. MoHTaX cTanbHbiX cekuuoHHblXx paaunatopoB «Zehnder Charleston Pro»
npoussogutca cornacHo TpebosaHuam CHwull 3.05.01-85 «BHyTpeHHuWe caHuTapHOo-
TeXHU4Yeckune cuctembl» [12], HacTosawmnx pekomeHaaumm, a Takke pekomengaumn [13].

5.2. PagmnaTtopbl NOCTaBNAKTCA COrnacHo cneundukaumm okpalleHHbIMU, ynako-
BaHHbLIMU B NONMUI3TUNEHOBYIO NMNEHKY U C ABYX CTOPOH B KapToH U-0bpa3Horo npogpwuns,
B KOMNNeKTe C rnyxou n npoxoaHbIMn npodbkamu.

B Habop BMecTe ¢ paguatopoM BKNOYEHA ITUKETKa ¢ NONMHOW MHopMaLuen ob
3TOM paguaTtope. Kaxabin paamatop UMeeT LTPUX-KO C SKCKITHO3UBHLIM HOMEPOM.

Ha ynakoBKy pagwaTtopa HaHOCUTCA sApfbik-Haknenka. 9t1a [OoNoNHUTenbHas
Haknenka OaéT OCHOBHYIO uHdopMauu 06 3ToM paguatope: Tun / moaens / useT /
coeqnHeHue / pasmMmep Kaxaoro coeguHeHus.

[ns noctaBku ONTOBOMY 3aka34yuKy ynakoBaHHbIe paguaTopbl yKnaabiBaloTca Ha
naneTy, BbiCOTA KOTOPOW 3aBUCUT OT BbLICOTblI KOHTEWHepa. Ha nanete KpenuTcsH
YMNAKOBOYHbIA CNUCOK, KOTOPbIK OAET UHAPOPMAUUKD O TOM, YTO HA HEWN HAXOOAWUTCH.
[TaneTa ynakoBaHa B KapTOH W 3MaCTUYHYIKO NMEHKY ONA 3awuTbl OT OCagkoB W
nospexaexHun. llocne ynakoBku nanerta 3aTarvMBaeTcsi NNacTUKOBOW YNakOBOYHOM
NEHTOM.

5.3. MoHTax pagmaTtopoB NMPoU3BOAUTCHA B UHOAUBUAYANBHOW yrnakoBKe (MOnu-
3TUNEHOBOWN NJIEHKE), KOTOPAs CHUMAETCH Nnocne OKOHYaHUs OTAENOYHbIX paboT.
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5.4. MoHTaX paanaTtopoB BeOETCH TONbKO Ha NOArOTOBMNEHHbLIX (OLWTYKaTypeH-
HbIX N OKpalleHHbIX) NMOBEPXHOCTHAX CTEH.

MuHUMansHoe KoONn4eCcTBo KPOHLUTEUHOB B 3@BUCMMOCTU OT MOodenu paguartopa
M KONU4yecTBa CeKkunn B HEM NPUHMMAaETCAa U3 pacyéTa ABa KOMNMAEKTa KPOHWTEUNHOB Ha
pagunaTtop Ao 20 cekunn BKNIOYNTENBHO MNKC OAUH KOMNNEKT KPOHLWTEWHOB HAa OONOI-
HUTenNbHble cekunn o 20 BKNYUTENLHO. Hanpumep, Ang pagnaTtopoB m3 28 unu 40
CeKLMN TPebyloTCca TPU KOMMNNEeKTa KPOHWTENHOB, ANnga paaunartopa u3 50 cekuun — ye-
Tbipe KOMNNeKTa.

BapuaHTbl KpenneHusa paguatopoB «Zehnder Charleston Pro» npeacraBneHbl B
Tadbn. 1.3 u 1.4.

B KOMMNNEKT KpenneHUA BXoOUT AeTanb U3 nnacrtMmaccbl (npoknagka Ha
KPOHLWITEWH), KOTOpasa NO3BOMAET NpeaoxXpaHaTbh CeKunn paamnaTtopa OT NOBPEXOEHUS B
MOMEHT VYCTaHOBKWM paguatopa M B Nepuon ero aKkcnayatauuu npu M3mMeHeHun
TeMnepaTypbl U AABNEHUA TENNOHOCUTENA B CUCTEME OTONNEHUA. TeM He MeHee
pasMeTka YCTaHOBKM KOMMMEKTOB KpenneHus OOJMKHa npegycmarpusaTtb  UX
pa3MeLleHue CTporo Mexay CekUuMs MU, UCKIYas UX YCTaHOBKY B yrnop C Tpybamu
CeKLnn.

5.5. Pagnatopbl cneayet yctaHaBnnBaTbh Ha pacCTOAHUU HE MeHee 25 MM OT
noBepxHOCTU cTeHbl [11], [12]. [lonyckaeTca B NOMELEHNAX, K KOTOPbIM HE NpeabsaBs-
NAKTCS XECTKUe TpeboBaHUA NO MMIIMEHUYHOCTWU, UCMOMb30OBaTb (PUPMEHHbIE KDOH-
wTenHbl TMNAa SSK (Tadbn. 1.3), obecnevyuneatoline 3a3op MeXay pagmaTtopomM U CTEHOM,
paBHbLIN 20 MM.

5.6. MOHTaX HaCTeHHbIX pagnaTopoB HEO0OXoAMMO NPOU3BOAUTL B CrneayrLeEM
nopsaake:

- pa3MeTUTb MecTa YCTaHOBKU KPOHLUTENHOB;

- yAanuTb YNakoBKY TOJIbKO B HEOOXOOAUMBIX AN MOHTaXa MecTax;

- 3aKpenunTb KPOHLUTENHbI Ha CTEHE AbensamMmu nnmn 3agenkon KpenéxHbiX aerta-
nen UeMeHTHbIM pacTBOpOM (HEe AonyckaeTcs NpucTpenka K CTeHe KPOHLWTEeWHOB, Ha
KOTOPbIX KPENSATCA OTONUTENBbHbLIE NPUDOPHLI N TENNONPOBOALI CUCTEM OTOMNNEHUS);

- YCTAHOBUTb paanaTop Ha KpPOHLUTEWHaX Tak, YToObl cepeauHa YCI0BHO ropu-
30HTarMbHbLIX YacTewn ronoBOK paaunartopa TOYHO nerfa Ha KPHOKU KPOHLUTENHOB BO W3-
bexanune nsrnba paguartopa nput TemrnepaTtypHoM yamMHeHnn,

- COeAUHUTbL paguaTop C NoABOAALLMMU TennonposoaaMn CUCTEMbI OTOMNNEHUA,
00opyaoBaHHbIMU Ha HMXKHEN UMK BEpPXHEN NOABOAKE KPaHOM, BEHTUIIEM UNU TEPMO-
CTaToOM;

- YCTAHOBWUTb KnanaH (KnanaHbl) ANA BbiNycka BO34yxa B BepxHew npodbke (B
BEPXHUX NPobOKax);

- MOCNe OKOHYaHWA OTAENOYHbIX PAbOT CHATL YNAKOBOYHYIO NNEHKY.

[Na WCKMOYEeHnA WCKPUBINEHUS paguvaropa npuv ero TpaHCnopTUPOBKE W
MOHTa)e HenocpeAcTBEHHO Ha CTpPoOUTENbHOM O0DObekTe Lienecoodbpas3Ho nepeHoCUTbL
paguaTop Npu BepTUKaNbLHOM PACnoOfNOXEHUN ero CeKLun.

5.7. lpu MmoHTaxe cneanyet naberatb HeENpaBuIbHOW YCTAHOBKW paauaTtopa:

- CNMULWKOM HU3KOro ero pasmelleHuns, T.K. Npu 3a3ope Mexay norioMm U HU30M
pagunatopa, MeHbwemMm 75% rmybuHbl nNpmbopa B yCTaHOBKE, CHWXaeTco
3pPEKTUBHOCTL TernnoobmeHa v 3aTpygHaeTca ydbopka noa paguartopom;

- YCTAHOBKW pagunaTtopa BMNOTHYIO K CTEHe UNK C 3a30pOM, MEHbLUUM 25 MM,
yxyawawuwewn tennootaady npubopa v Bbi3blBaKOLWEN MbifieBble 3anu3bl (crneabl) Hag
Nnpnodopom;

- CNWWKOM BbICOKOW YCTAHOBKWU, T. K. NpW 3asope Mexagy norioMm U HU30M
paauaTtopa, 6onbwem 150% rnybuHbl npubopa B ycTaHOBKE, YBENUYUBAETCA MPaanNeHT
TemnepaTyp Bo3gyxa No BbICOTE NOMELLUEHUA, OCOOEHHO B HUXKHEWN €ro 4acTu;
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- CIIMWKOM Marnoro 3asopa Mexay Bepxom paguatopa U HU3OM NOOOKOHHMKA
(MeHee 75 % rNyOuHbl pagunatopa B YCTAHOBKE), T. K. MPU 3TOM YMEHbLLUAETCH
TeNnNoBOW NOTOK paguaTtopa;

- HEeBEepPTUKaNbHOIO MNONOXEHWA CEeKUUU, T. K. 3TO yxXyAllaeT TENNOTEeXHUKY W
BHELUHWU BUA paguaTopa;

- YCTaHOBKWU Nepen pagvatopomMm OeKOPaTUBHbLIX 3KPAHOB UMW 3aKPbITUS ero
lWTOPaMn, T. K. 3TO TaKkKe NpMBOAMUT K YXYALIEHUO Tenrnootaauu U rmrmeHUYecKmx
XapaKTepuctuk npubdopa n uckaxkaet paborty tTepmocTata ¢ aBTOHOMHbIM AaTYUKOM.

5.8. [INnHHLIE Tpyb4uaThie pagnaTopbl C KONMUYECTBOM CEKLUUW, NpeBbilarowmnum
40 WwT., cobupatoTca U3 oTAenbHbIX HNOKOB 3aBOACKOrO MU3roTOBNEHUSA HA HUMMNENSX.
KonnekTopbl OTAENbHbLIX OTOKOB U HUNMENA UMEIOT NMpaByko U NeBy pe3bby 1" y ABYyX-
TPYOHbIX MO rNyouHe paguatopoB U 114" y TpéxTpybHbix. C BHYTPEHHEW CTOPOHBLI
HUNNEeNs WMEKTCA BbLICTYNbI ANA ynopa HWUNMNEenbHoro knwo4va. [Ana goctuxeHus
repMeTUYHOCTU HUMNMNENbHOro coeauHeHnss Heobxoaumo OYUCTUTbL MecTa CoeUHEHUS
OT IPA3M U WUCMONb30BaTb TOMbKO (OUPMEHHble HUNNENs, NPOKMNaaKM v K4Yu AOns
coopku. [JonyCTUMbIN  MOMEHT  3aTsXKKM NPWM  UCNOMbL30BaHUU  DUPMEHHDIX
YNNOTHUTENEN AOOMMKEH CooTBeTcTBOBATb AaHHbIM Tabn. 5.1. [lo nogknoveHua K
cucteme oTonneHna 6noku, cobpaHHble Ha HUNNENAX, AOMKHbI ObITb ONPEeCcCcoBaHbLI.

Tabnuua 5.1

OnameTp pe3bonl

3Ha4YeHUa AONYCTUMOIo MOMEHTA 3aTAXKN, H-m

BTYIK1 CEKLIUN 3arnyuika 1 NMH30BOE
paanaTtopa NNOTHEHWE

30-35
50-70

5.9. KoHueBble cekuun TpybyaTbiX paguaTtopoB  OCHALLAKTCA  TONbKO
dOUPMEHHBIMU 3arnylkaMmu nu/nnu nepexoaHnkmu. B 3aBUCUMOCTH OT HEOBXOAUMOCTH
NepexogHNKU U 3arnyLlkn 3akasbiBaloT C NeBOW unu npaBon pe3bbon. BHyTpeHHAR
pe3bba nepexoAHUKOB (NpoxofHbIX npoboK) Tonbko npaBast. [lpy mMx ycTaHOBKE
HeobxoaMO OYUCTUTL OT IPA3N MecTa COeMHEHUS W UCNOMNb30BaTb TOMbKO OAHY
Npoknagky, He ponyckaa eeé pgedopmauuu. llepen 3akpyydMBaHMEM 3arnywku WUNn
nepexoaHuka pekomMmeHayeTcss cmasaTb MNPOoKNagaKy CUITMKOHOM UM XKUOKUM
repMeTUKOM. 3arnywKkmn n NepexoaHmnKn CKpy4YmnBatoTCca PUPMEHHbIM KITHYOM HE MEHEeE,
yeMm Ha 4 HUTKU. [lpumMeHeHMe ras3oBbiX KOYEeW W aHarnornyHbiX WHCTPYMEHTOB
HeaonyCTUMO.

5.10. KaTeropuyeckn 3anpellaetcs AONONHUTENbHAS OKpacka «MeTannuyecKku-
MW>» KpackamMun (Hanpumep, «cepedbpsiHKOW») CeKuun paguaTtopa u BO34YXOBbIMYCKHOMO
OTBEpPCTUA BO3QyX00TBOAUMKA.

5.11. B npouecce akcnnyatauum cnegyeTt Npou3BOAUTb OYUCTKY paguartopa B
Ha4yane oTonUTenbHOro cesoHa u 1-2 pasa B Te4yeHune OoToONUTENbLHOro nepuoaa.

5.12. [pn 04UCTKe pagnaTopoB Hernb3Aa UCNONb30BaTh abpa3nBHbIe MaTepuansi.

5.13. NcknioyaeTca HaBewmBaHUe Ha paguaTtopbl MNOPUCTbIX yBNaXHUTENeW, Ha-
npumep, 3 00OXOKEHHOW FMNHBI.

5.14. He pekomMmeHayeTca gonyckaTb NOMHOIO NEpPEKpbITUR noasoaa TenOHOCHU-
Tena K paguaTtopy 13 CUCTEMbl OTONMEHUSA, 0COBEHHO B NeTHMN nepuol. Bo3MOXHO OT-
KN4YeHne pagmaTtopoB TONbKO Ha Nepuon onpecCoBKU CUCTEMbI OTOMNEHUS.

5.15. lpn ncnonb3oBaHMM B Ka4ecTBe TENNMOHOCUTENS ropsivyen Boabl €€ napa-
MEeTpbl, KaK yKa3biBanocCb, AOMKHbl COOTBETCTBOBATL TpebOBaHUAM, NpUBEOEHHLIM B

«[paBunax TEXHNHECKOW IKCnnyaTaumm 3NeKTpPUYecKnx CtaHumm n ceten POCCUUCKOWU
depepauun» [4].

Hunnens ¢ ynnoTHUTenem

45-55
70-80
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PekoMeHayeTca He npeBbiluaTh cogepXaHue Kucrmopoga B BOAE CUCTEM OTO-
nnenus ceepx 0,02 mr/kr [14]. lonyCTUMble 3HA4YeHNA BOAOPOAHOro nokasartens pH, no
AaHHbIM U3roTOBUTENA, AOMKHbI HAXOAUTbCA B Npeaenax S - 12.

5.16. N30bITOYHOE paBfneHWe TENnnOHOCUTENS, pPaBHOE CyMME MaKCUMarbHO
BO3MOXHOIMo Hanopa Hacoca U rmapocTtaTu4eckoro AaBneHud, He OOMMKHO B paboyem
pEXUME CUCTEMbI OTONNEHUSA NpeBbIlWaTbh B NtoOOM pagmaTtope MakcumanbHoro pabdo-
vyero ngasneHna. lasnenne npu ONpeccoBKEe CUCTEMbI OTONNEHUR AOMKHO ObiTh B 1,25
pa3za bonblwe pabovero [4]. 3ameTum, 4To CHuUll 3.05.01-85 pgonyckaeTt nonytopHoe
npeBbileHne pabo4vero gasneHnsa Npu oNpeccoBKe, OQHAKO NpakTUKa U aHanm3a ycno-
BUA 3KCMNNyaTauuu oTONUTENbHbIX NPUOOpPoB B OTEYECTBEHHBLIX CUCTEMAaxX OTOMNEHUS,
npoBeaéHHbIn OO0 «Butatepm», nokasbiBaldT, YTO 3TO NPEBLILWIEHME OO/MKHO HaXO-
ONTbCA B Npegenax 25%.

5.17. Kaxaeln paguatop HeE3aBUCUMO OT CXeMbl ODBA3KM Tennonposogamu pe-
KOMEHAYEeTCHA OCHaLWlaTbh BO3QyXOOTBOAYUKOM, yCTaHABMMBaeMbiM B OOQHON U3 BEPXHUX
Npobok paguartopa.

5.18. I'lpn BbIOOpEe BO3QyXOOTBOAUYMKOB NpeanovYTeHne crnegyeT otaaBaTb aBTO-
MaTU4YECKUM BO3AYyXOOTBOAYMKAM, HO TONBKO MNpU HalNnymm rpa3eBukoB U PUNLTPOB.
YCTaHOBKa 3TUX BO3QyxXO0OTBOAYUKOB OOIKHA ObITh Mpon3BeaeHa Takum obpasom, YT1o-
Obl X04 nonnaBka B HUX OCYLLECTBNANCSH TOMNbKO B BEPTUKANbHOW NNOCKOCTU. Ecnn 3T1o
NpaBuo BbINOMHUTL HE yOaéTcAa, crneayeTt NpuMeHATb PyYHble BO34YXO0TBOOUMKM.

O4yeHb BbicOKas d3PEKTUBHOCTL yaAaneHuss BO3ayxa W wWwnama w3
TEennoOHOCUTENS CUCTEMbLI OTOMNEHUA, MOAKMHYEHHOU O HEe3aBUCUMMOU CXEME,
OOCTUraeTcs npu UCnonb3oBaHMU YHUBEpPCcaneLHoro cenapartopa Spirovent Air & Dirt (Ha
6ase Kncnonb30oBaHMUS TpybOOK SPIro C MPOBOMOYHLIM MegHbIM opebpeHnem) u ero
Moandoukaumni.

5.19. 3alUnTHbIN KOMNa4YoK CHUMAETCA C Kopnyca TepMocTaTa nocne OKOH4YaHUSA
OTAENOYHbIX paboT n obs3aTenbHO nepea 3ancNHEHUEM CUCTEMbI OTOMNMNEHUSA Tenno-
HOCUTENEM U €€ onpeccoBKo. 3TO HeobBxoaumo Ans obecneyYyeHns HaOEXHOro yaane-
HUA BO34yXa M3 pagnaTtopoB v BCEU CUCTEMbI OTONNEHUSA N NpeaoTBpaLLEeHUs ONacHO-
CTU «pa3MopakKuBaHusi» OTONUTENTIbHOIo npubopa.

5.20. TepmMmocTaTuyeckasi rornoBka TepmMoperynmpyowero KnanaHa MoOHTUpyeTCS
MocCNe OKOHYaHUA OTAENOYHbIX PaboT U ONPECCOBKU CUCTEMbI OTOMMEHUS.

5.20. He peKkomMmeHayeTca OMOPOXHATL CUCTEMY OTOMNEHUHA CO CTalbHbIMU pa-
anartopamu bonee, 4Yem Ha 15 gHewn B roay.

5.21. Bo nsbexaHne sameps3aHna Boabl B paguartopax, Npusodsillero K nx pas-
PbIBY, HE gonyckaeTcs obayB paguartopa CTpysasMU BO3[yxa C oTpuuaTernbHON Temne-
paTtypoun (Harnpumep, npm NnOoCTOAHHO OTKPbITON HOKOBOW CTBOPKE OKHA).

6.25. B cucremax, 3anonHAeMbIX aHTUPPU3OM, HE OonyckKaeTca NpUMeHeHue
MacCnaHOW KpackKu Ans repmetundaumn pesbboBbiX COeaUHEHUM NbHOM UITM NEHbLKOMW.
PekomeHayeTca 4Na 3TOW Uenu UCMoNb3oBaTh 3NOKCUAHbIE aManu, a Takke aManu Ha
OCHOBE PaCcTBOPOB BUHUIIXIOPUAOB, aKPUNOBbLIX CMOJST U aKPUMOBLIX CONONMUMEPOB.

AHTUDPU3 OOMKEH CTPOro COOTBETCTBOBATHL TpebOBaHUSM COOTBETCTBYHOLLNX
TEXHUYECKMUX YCNOBUWU. 3anosiHEHUE CUCTEMbl aHTUPU3OM [ONyCKaeTca He paHee,
4yem vyepes 2-3 OHA nocne eé MoHTaxa.

Cpean vcnonb3yembix B Poccun mMapok aHTUdpu3a 3acnyXusBakT BHUMaHUA
«DIXIS 30» (Ha ocHoBe atuneHrnukons) n «DIXIS TOP» (Ha ocHoBeE MpOnNUIEHITINKO-

nsi).
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lIpunoxerue 1

Taoumna I1 1.1. lunaMuyecKHe XapaKTEePHCTHKHU CTAJNBHBIX BOA0TIa30NPOBO/IHbIX
TPYO o I'OCT 3262-75* HaCOCHBIX CHCTEM BOASHOI0 OTOIJICHUS NIPH CKOPOCTH
BOALI B HUX 1 M/¢

HdvameTp Tpy6, MM Pacxoa Boapbl YaensHoe

MNpu CKOPOCTHU NUHaMUYECKoe

[lpuse-
NEeHHbIN

YaenbHas xapakre-

PUCTMUKa CONPOTUB-

o > ‘o = 1 m/c, M/w nasnexue ko3 duL. nenHns 1 m Tpybbl

15 -[.; )% % r‘mapaB-

5 3 T D - A0y FINYECKOFO

E X 2 3 TpeHus
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[lpumeyanus:

1) 1 Ma = 0,102 krc/m? ; 1 Ma/(kr/c)® = 0,788:10° (krc/m?)/(kr/u)° ; 1 kre/m = 9,80665 MMa;
1 (kre/M3)/(kr/a)y= 1,271:10° Ma/(kr/c)°.

2) lpn gpyrux CKOpoCTSX BOAbl, COOTBETCTBYIOLWLUX ODOBbIYHO NTAaMUHAPHOW N nepexoa-
HOW 30HaM, 3HAYeHUa NPUBEAEHHOINO KO3 @PUUMEeHTa ruapaBMYECcKoro ConpoTUBNeHUs U
yAernbHbIX XapaKTepucTuUK cneayeT KOpPpPeKTUpoBaTb COMMacHO U3BECTHbIM 3aBUCUMOCTAM
(cMm., Hanpumep, A . AnbTwyne v ap. 'napasnuka v aspoguHamuka.- M., Ctpownnsgar,
1987). [Ana ynpoweHna 3Tux pacyétoB dakTuyeckne ruapaBnuyeckne xapakrepucTUKn
TPyo S, (' n KO3 PULMEHTOB MECTHOIO CONMPOTUBNEHNA OTBOAOB, CKOD M YyTOK U3 3TUX TPYO
( NpU CKOPOCTAX TEenrnoHocuTens, COOTBETCTBYIOLWMNX yKa3aHHbIM 30HaM, B cUCTeMax OTO-
nnenna ¢ napametpamun 95/70 u 105/70°C MOXHO ¢ 4ONYCTUMOM ANSA NPaKTUYECKNX pacyé-
TOB NOrpeLwHocTso (40 5%), onpedensaTh, BBOAA NONPaBOYHbIM KOIMPUUUEHT HA HeKBaj-
PaTUYHOCTbL @4 , NO OPMYyNam

S — S.T ] (p4! (”1-1)
C'=C'4a @s4 , (M 1.2)
C =GCa Ps, (M 1.3)

rne S;, (’s n (4 - XapakTepuUCTUKKU, MPUHATbIE B KavecTBe TabAWYHbIX NMPU CKOPOCTAX BO-
Obl B TpyBax 1 m/c (cm. , B yactHocTy, Tadbn. 1 1.1 HacTosALwero npunoXXeHus).

3Ha4yeHus @, onpegenstoTca no tadbnuue N 1.2 8 3aBUCMMOCTY OT AnameTpa YCIrOBHO-
ro npoxoga cranbHou Tpybel d, , MM , K pacxoaa ropsayen soabl M co cpeaHen Temneparty-
po# oT 80 go 90°C .

3) Mpwu cpeaHnx TemnepaTypax TennoHocutens ot 45 go 55°C 3HaveHus @, onpepe-
NATCA No NpUbNMXEHHOW hopmyne

@4(50) = 1 ,5 P4q — 0,5 , (I_H 4)

rAe Q4s0) - MONPABOYHBIA KOIDMUUMEHT Npu cpeaHen Temnepatype TennoHocutens 50°C;

®s - NMOMpPaBOYHbIN KO3(MdPUUMEHT NpU cpeagHen Temnepartype TennoHocutena 85°C,

npuHMMaembin no tadbn. 1 1.2 . |
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[TpooormkeHue npunoxeHus 1

Ta6auua I1 1.2. 3nauyenus nonpaBo4yHoro ko3¢ PuIHEHTA P4

Pacxopg ropsiyen Boabl M B Kr/c (BEpXHAA CTPOKA) U B Kr/
M (HWKHASA CTpOKa) NpuM AnameTpe YCNOBHOro rnpoxoaa Tpyb d,, mMm

2870,3 | 50368
301,0 1392,8 3188,2
0,0541 | 0,0840 | 0,1532 | 0,2504 0,5731 | 0,9577
0,1674 | 0,2183
0,0810 0,1856
0,0700 0,1602
0.0612 | 01074 | 01401 | 0.2341
0,0949 | 0,1238 | 0,2068
0,0845 | 0,1103 | 0,1843
0,0759 | 0,0989 | 0,1653
0,1492
0,0181 0,1130
97,6
0,0957
x| 194 | 302 | 551 | 900 | 1580 | 2603 | 3445
290,4
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MpunoxeHue 2

Homorpamma onsa onpeneneHus notepmu AaBneHus
B MeAHbLIX TpyO6ax B 3aBUCUMOCTH OT pacxoaa BOAb!
npu eé temnepatype 40°C
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10 100 200 1000 10000 100000
kr/y (F)

A — rnoTepu OQaBneHust Ha TpeHue B MedHbix Tpybax 1 M npu Temnepartype
TennoHocuTens 40°C, mm BOA. CT.;
B — BHYTPEHHME AMAMETPbI MEHbIX TPYO, MMm;
C — cKopocCTb BoAbl B TpyBax, m/c;
[l — noTepsi aBNEHNA Ha MECTHbIE COMPOTUBNEHUA NpW ko3hduumneHTe Co-
npotTneneHus {=1 1 COOTBETCTBYIOLLEM BHYTPEHHEM ANaMETPe noaBoAALIEH
MeaHoOn TPpydbl, MM BOA,. CT.;
E — BHyTPEHHME AMaAMeTpbl MefHbIX TPYD, XapakTepHble ANsi 3anagHOeBpo-
MENCKOro PbiHKa, MM;
F- pacxof soabl Yepes Tpyby, Kr/u.

Mpu cpeaHeit TemnepaType BOAb! 80°C Ha 3Ha4eHus NoTepu AaBfeHWus,
HaWaeHHbIE N0 HACTOSALLEN HOMOrpaMme, BBOAUTL MONpaBoOYHLIN MHOXWTEND
0,88: npv cpeanen Temnepatype 10°C — NONPaBOYHBIN MHOXUTENL 1,25.
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lpuno)xeHue 3
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40.

4

. NpU pacCcTOAHUN

MEXAY UX OCAMWU S, PaBHOM MNN MEHbLUEM [ABYX HapyXHbIX gnameTpos d,, cneayer

YMEHbLLUAaTh B cCpegHEM Ha 5% NOo CpaBHEHUKD CO 3HAYEHUAMW

cToALllEM MNPUNOXEHUN.

27,

XEHHbIX BEPTUKaAlbHbIX CTOSAKOB, OKpalleHHbIX MAaCNSHOW KPacKOW

1

» Qrp » BT/M

99,8

136,9
125,3
155,8

S

, OKPALIeHHbIX MACJIAHOH KPACKOH
78,5
98,2
124,2
153,06

73,0

132,9

122,4
151,5

0
4

71,9

112,3

83,9
12
14

Tennoson notok 1 ™ pr6bl Br/m, npu ©, °C l4ept=;-:3

TenjioBoH NMOTOK 1 M OTKPBLITO NPOJI0KEHHBIX BEPTHKAJBHBIX TIIAAKHX
METANIHYECKHX TPYO

1. B ABYXTPYOHbIX CUCTEMAxX OTOMMNEHUA TenroBon NOTOK 1 M OTKPbLITO NMPONO-

NMonmMeyaHus.

npuBegeHHbIMU B Ha-

d TdKXe

. OCU KOTOpPbIX HE HaxoAATCA B O4HOWN BepTuKanb-
, @ CMeLllUeHbl XoTa Obl HA OAMH AnaMeTp, a TakkKe Npu OTHOLWEHUU pac-

CTOAHUA MexXay ocamMn Tpyd S n ux HapyxHoro gnametpa d, bonblwem nnn pasHom 2,

ot

, PACNOJTIOXKEeHHbIX B HUWXHEWN H4AaCTU MNMOMELLEeHUA,

)

MHOFOpPSIAHbIX FTOPU3OHTanNbHbLIX TpyH

o

2. TennoBon NOTOK OTKPbLITO NMPOSIOXEHHbIX OAHOPAAHBIX FOPU30OHTamNbHLIX TPYD
NOABOAOK U Marucrpaneu

(

bl

el

HOW NMNOCKOCTHU
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npuHumaeTca B cpegHeM B 1,28 pasa bonblue, YeM BepTUKanbHbIX. TennoBon noToK
MHOropsigHbIX NO BbICOTE NOABOAOK U Marnctpanen, OCU KOTOPbIX pacnosfioXeHbl B O4-
HOW BepTUKanNbHOW NNOCKOCTU, Npun S/d.< 2 pekoMeHOyeTcAa yBenuyimeaTh B cpeHEM B
1,2.

3. [lone3Hbin TeNNOBOW NOTOK OTKPLITO NPOMOXEHHbLIX TPYD yunTLIBAETCA B Npe-
agenax 50-100% oT 3Ha4YeHuKn, npuBeaEHHbLIX B AaHHOM MPUMNOXXeHUn (B 3aBUCUMOCTH OT
MecTa npoknaakun Tpyo).

4. I'lpn onpegeneHnn TeNNOBOro NMOTOKa WU30NUPOBAHHbLIX TPYO TabnuuyHblie 3Ha-
YeHUS TENSIOBOrO NOTOKA OTKPbLITO NPOMNOXEHHBLIX TPYD YMEHbLUIAKTCA (YMHOXAKTCS Ha
nonpaso4HblA KO3 PUUNEHT - 0BbI4HO B npedenax 0,6-0,75).

5. [Npn 3KpaHNPOBaHUM OTKPbLITOTO CTOAKa METaNNMMYECKNM 3KpaHoOM obLLni Ten-
NOBOW NOTOK BEPTUKANBHBLIX TPYD CHWXaeTcAa B cpeaAHEM Ha 25%.

6. ['lpn ckpbiTOM Npoknagke Tpyb B rnyxon 6opo3ae odbumn TennoBOWU NOTOK CHU-
xaetcs Ha 50%.

7. [pn ckpbiTON Npoknagke Tpyb B BEeHTUNUpyemMon doposae odbwmn Tennosou
NoTOK ymeHbLaeTca Ha 10%.

8. O0OWMK TennoBOW NOTOK OAUHOYHLIX TPy, 3aMOHONNYEHHbBIX BO BHYTPEHHUX
neperopoakax m3 Tskénoro 6etoHa (Aser 2 1,8 BT/(M-°C), pger = 2000 KI'/MS), yBENYU-
BaeTcA B cpeagHeM B 2,5 pasa (npu oknenke cteH obosamMun B 2,3 pasa) No CpaBHEHUIO CO
cny4aem OTKPbITOW YCTaHOBKW. [1pn 3TOM MOMe3HbiA TEMNOBOU MOTOK COCTaBNSAET B
cpegHem 95% ot obwero (B ka)xnoe m3 CMeXHbiX NMOMELLEeHUA NOCTynaeT NosioBuHa
NoONe3HOro TENMOBOIro NOTOKA).

9. Obwun TennoBon NOTOK OT OAMHOYHLIX TPYD B HapPYXHbIX OrpaXKgeHusix u3
Tskénoro 6etoHa (Aser 2 1,8 BT/(M°C), Pger 2 2000 Kr/M°) YBENUUMBAETCH B CPEAHEM B
2 pa3a (npw okrnemnke cteH obosimn B 1,8 pasa ), npu4émM NONE3HbIN TENSIOBOW NOTOK NpU
HanMinn TeNIon3onaunn Mexay Tpyoou n HapyXHOW NOBEPXHOCTbIO CTeHbl COCTaBIsA-
et B cpeagHeM 90% ot obLero.



