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1. OCHOBHbIe TeXHNUYeCKUe XapakTepUCTUKU KOHBEKTOpPOB
«VARMANNDPY», BCcTpauBaeMbIX B KOHCTPYKLUMUIO nona

1.1. Hactoswme pekomeHaauum paspabotanel OOO «Butatepm» no Tpaguum-
OHHOWN cxeme [1], [2] NPUMEHUTENBHO K BCTpanBaeMbIiM B KOHCTPYKLIMIO NOfia KOHBEKTO-
pam «VARMANND», BbinyckaembiM cornacHo TY 4935-001-75589045-2006 8 OO0
«BapmaHH» (Poccusi, 111020, r. Mocksa, yn. bopoBasi, 4.7, ctp. 4, od. 40, Ten./cbakc
(495) 234-77-47, 234-77-48, e-mail: info@varmann.ru).

1.2. BctpamBaemble B KOHCTpyKUMio nona koHeekTopbl «VARMANN» (puc. 1.1 n
1.2) npegHasHayeHbl AN CMCTEM BOASHOrO OTOMNSEHMS XUMbIX, OBLECTBEHHbIX U aj-
MUHUCTPATUBHbBIX 3[4aHWWA, B TOM 4YuUCrne OETCKUX YYPexOeHWin, BbICTaBOYHbIX 3arnos,
KOTTEMXKen u oPucoB. ITU KOHBEKTOPbLI (0COBEHHO 06OPYAOBAHHLIE BEHTUNATOPaMM)
yOa4yHO pelwarT NnpobremMbl OTONMEHNS NOMELLEHNIA, UMEIOLLINX HU3KO PacnofioXXeHHoe
ocTekneHve. B Xunbix 30aHnsax oHU MOryT BbITb YyCTAHOBMEHbLI, Hanpumep, B BeCTUbIO-
nax, B 3UMHUX cagax u Apyrx noAobHbIX NOMELLEeHUsIX.

Puc. 1.1. Konsektop « VARMANN Ntherm», Puc. 1.2. Kousektop « VARMANN Qthermy,
paboTatowmii B pexxume cBo6ogHOM paboTaoLuii B pexumMe BbIHYXXOEeHHOW
KOHBEKLU KOHBEKUMUN

Konsektopbl « VARMANND» cooteetctByOT TpeboBaHuam OCT 31311 [3] u
craHgapta ABOK 4.2.2-2006 [4]. OHn ygadHO BNUCHLIBAOTCA B CUHTE3MPOBaHHbIE CUC-
TEMbl OTOMNNEHUNA, BEHTUNALUUN N KOHOULMOHUPOBAHUA C «UHTENNEeKTyanbHbIM» ynpas-
NEeHNEeM B MHOTO3TaXHbIX U MHOTOPYHKUMOHANbHbLIX 3AaHUSIX.

OTU KOHBEKTOPbl PEKOMEHAYETCA NPUMEHATb TOSMIbKO B HACOCHbIX CUCTEMAaX OTO-
nNeHuns.

MNapameTpbl TENNOHOCUTENSA:

- MakcumaneHasa Temneparypa 110°C;

- MaKkcumanbHoe paboyee n3bbITouHoe aasneHue 1,5 MIMa (15 krc/cm?) npu vic-
NbITaTenbHOM U3GLITOYHOM AaBNEHUU He MeHee 2,25 MMa (22,5 krc/cm?). dakTuye-
cKoe 3aBO/ICKkoe McrbiTaTenbHoe AaeneHuve 2,5 MMa (25 krc/cm?).

KauectBo TennoHocutensa (ropaven BOAbl) OOIMKHO OTBeYatb TpeboBaHUAM
«[NpaBun TexHN4eCcKon akcnnyaraunumn INeKTpu4eckux ctaHumm n ceten PO» [5].




5

OO0 «BapmaHH» BbinyckaeT KoHBekTOpbl «Nthermy», paboTawolwue B pexumme
cBOOOAHOM KOHBeKLMM, a Takke «Qtherm» c gnameTpanbHbIMU (TaHreHumManbHbIMU)
BeHTUNnATopamun n «Atherm» ¢ oceBbIMW BEHTUNATOPaMKU, paboTalowmMMn B OCHOBHOM
B PEXNME BbIHY>XAEHHOW KOHBEKLUM.

B HacTtoawmx pekoMeHOauuax npuBedeHbl AaHHble TOSMIbKO MO KOHBEKTOpam
«Ntherm» n «Qtherm».

1.3. O6wwmin Bua koHsektopa «VARMANN Ntherm» n3obpaxéH Ha puc. 1.1.

OCHOBHbIMW 3reMeHTaMu KOHBEKTOPA SIBMSOTCA: YCTaHOBOYHbIA KOPOO, M3roToB-
NEHHbIN U3 BbICOKOKQYEeCTBEHHOM OLMHKOBAHHOM cTanu (Mnu no cneyunanbHOMY 3akasy
N3 HepKaBeloLLen ctann), HarpeBaTesSibHbIA ANEMEHT U3 MeAHbIX TPYO C antoMUHUEBbBIM
opebpeHneM U CbEMHas AekopaTuBHas peLuéTka.

Konsektopbl «VARMANN Qtherm» (puc. 1.2) nMelT Te Xe 3NEeMEHTbl, HO AOo-
NONHUTENbLHO 06opyaOBaHbl AamMeTpasibHbIMU (TaHreHUManbHbIMN) BEHTUNSATOPaMN.

1.4. KoHcTtpyktnBHoe ucnonHeHue koHBektopa «VARMANN Ntherm» nokasaHo
Ha pwuc. 1.3.

Puc. 1.3. KoHcTpykTuBHoe yctponcteo koHBekTopa « VARMANN Ntherm»:

1 — BO34yXOBbINYyCKHOW KnanaH 3/8"; 2 — HarpeBaTerbHbI 3NieMeHT; 3 — pébpa XECTKOCTY;
4 — perynupoBOYHble (KOCTUPOBOYHBIE) BUHTbI; 5 — OTBEPCTUSA C 3arnyLkamu; 6 — AekopaTuBHas
peLéTka; 7 — nonoca u3 NOpPUCTon pesnHbl; 8 — pamka N3 aHoAMPOBAHHOIO antOMUHNS;

9 — HOXKM (KPOHLITEWHbI) Ana dukcaumm kopnyca; 10 — HanpaensoLwme, NpuMbIKatoLLmne ¢
OOKOB K HarpeBaTenibHOMY afieMeHTy; 11 — onopsbl 4ns ouKcaunmn HarpeBaTeNbHOro AfIeMeHTa;
12 — kopnyc (kopo0) 13 OLUMHKOBAHHOW CTanm

Kopnyc (12) koHBekTopa «Ntherm» npegctasnsiet cobon kopob niobon (B 3aBu-
CUMOCTU OT 3akasa) AnuHel ot 750 go 5000 mm, npnyém npu anuHe go 3000 mm BKnto-
YNTENbHO OH BbLINOMHAETCA UeNbHbIM, a npu annHe cebiwe 3000 MM - COCTaBHbIM
(06bI4HO M3 ABYX paBHbIX NO ANMHe kopobos). [MybuHa kopnyca 3TUX KOHBEKTOPOB MO-
XeT 6bITb paBHon 190, 250, 310 n 370 mm, BbicOoTa Npu ykasaHHbIX rnybuHax - 90, 110,
150 n 200 mm.
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Kopnyc koHBekTOopa «Qtherm» nsrotaBnuBaeTCcs TOMbKO B LENbHOM WUCMOJSHe-
HuM gnvHon ot 750 go 3250 mm, rny6uHon 250, 310 n 370 MM 1 TONBLKO OQHON BbICOTbI
110 mm. Mo cneusakasy KoHBeKTOpbl «Qthermy» narotaBnNMBalOTCSA U Manow BbICOTbI -
75 MMm.

Kopoba KOHBEKTOPOB OKpalLieHbl NOPOLLKOBOW 3Mariblo MaToOBOro YEpPHOro LBeTa.

BHyTpu kopoba npenycMOTpeHbl Onopbl AN YCTAaHOBKM HarpeBaTeribHOro ane-
mMeHTa (11), a Takke npogonbHble Hanpaenswowme (10), 3akpbiBatowme ¢ 6okos oped-
peHve HarpeBaTeNbHOro aNieMeHTa, CnocobCTBYOLLNE MOBLILLEHMIO €r0 TENSI00TAAYN.

B TopueBbix 1 BOKOBbIX CTEHKax Kopoba MMeoTCs 0TBEPCTUS AN nponycka nog-
BOAOK K HarpeBaTenbHOMY 3f1eMEHTY, CHabxXEHHble 3arnyLwkamu (5).

Mo kpasm kopoba anuHon go 1600 MM BKMOYUTENBHO PacrnofioXeHbl 4 KpOoH-
WTenHa (HOXKW) C pe3MHOBbIMW aHTUBMOPaALUMOHHLIMKM BCTaBKaMn ONsi KPEMNneHnsa Ko
OHY NoAnoNbHOro KaHana n ycTaHOBKM KOHBEKTOpa no BbicoTe (9), a Takke 4 CcTupo-
BOYHbIX BMHTa OS5 BblpaBHUBAHUA KOHBEKTOPA B NoAnofnbHOM kaHane (4). MNpu gnuHe
kopoba o 3000 MM (MCKNIOYUTENBHO) YCTaHaBIMBAKOTCA 6 HOXEK N 6 HOCTUPOBOYHbLIX
BUHTOB, a npu gnvHe 3000 — 5000 mm — 8 HOXeK 1 8 BUHTOB.

KonBektopbl «VARMANN Qtherm» (puc. 1.4) pononHuTensHO 060pyAoBaHbI
TaHreHunarnbHbIMWU BEHTUNATOPAMU CO CbEMHbLIMU 3aLUMUTHLIMK KOXyxamu (13) n 6no-
KOM MMUKPOMPOLIECCOPHOro perynsatopa CKOpOCTU BpaLleHnst potopa BeHTunsaTopa (14).

Puc. 1.4. KoHcTpykTuBHoe yctporncTtBo koHBekTopa « VARMANN Qthermy:

1 — BO34yXx0BbINYyCKHON KnanaH 3/8"; 2 — HarpeBaTenbHbIN 3NeMeHT; 3 — pébpa XECTKOCTY;
4 — perynupoBoYHble (OCTUPOBOYHbIE) BUHTBI; 5 — OTBEPCTUS C 3arfyLikamu; 6 — oekopaTnBHas
pelweéTka; 7 — nosioca U3 NOPMUCTON PE3NHbI; 8 — pamKa M3 aHOOUPOBAHHOIO antOMUHUS;

9 — HOXKW (KpOoHLWITEWHBbI) A4Nga domkcaumn kopnyca; 10 — HanpasngaoLwme, NpUMbIKatoLLme ¢
GOKOB K HarpeBaTenbHOMY arnemeHTy; 11 — onopbl 4na uKcaumMm HarpeBaTeNbHOMO ANEMEHTA;
12 — kopnyc (kopo6) 13 OLUMHKOBaAHHOM cTanu; 13 - agnamMmeTpanbHbIA (TaHreHUMarnbHbIN) BEHTU-
NATOP CO CbEMHbBIM 3aLWUTHBIM KOXXYXOM; 14 - 6510K MMKPONPOLIECCOPHOro perynsatopa
CKOPOCTY BpaLLeHMs poTopa BEHTUNATopa
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B BepxHen yactu kopoba mmeeTcs AekopaTUBHAas pamka U3 aHO4MPOBAHHOIMO
anoMnHns (8) Ana ycTaHOBKW AeKopaTUBHOM pelléTtku (6). Mexay paMkon u peLLeéTkon
NPOSIOXKEeHa nosoca 13 NOpUCTon pesuHbl (7), NPensaTCTBYOLWAs TPEHNIO PELLETKM O KO-
pob 1 ymeHbliaowas wym. [isa Tuna npodunsa aekopatusHon pamkn (U-obpasHon n F-
obpasHoi) NO3BONAT BCTPamMBaTb KOHBEKTOP B non nbdoro tnna (puc. 1.5).

1.5. HarpeBatenbHble arne- :
MEHTbI KOHBEKTOPOB (N03. 2 Ha puc.
1.3 n 1.4) Takke mMoryT BbITb pasHon
OJIMHBI, HO OHM Kopo4de kopoba Ha
240 vinn Ha 275 mm (cm. puc. 1.7 -
1.21). Tlpn cocTaBHbIX KOopnycax
KoHBekTopoB «Ntherm» pnuHa Ha- :
rpeBaTeanb'XV SNeMEHTOB  Ofpeae- Pamka ¢ U-o6pasHbim Pamka ¢ F-o6pa3HbiM
nseTcsa ASIMHON COCTaBHbIX KOPOOOB. npochunem npochurem
HarpeBaTenbHble anemMeHTbl COCTO-
AT U3 MegHbIX Tpy® HapyXHbIM Auna-
meTpom 16,5 MM 1 coeguHsOWNX NX Kanaden. Kanaun nmerot pactpyObl, B KOTOpble
BCTaBNATCH KOHUbI Tpy6. OHM coeanHstoTca mexay cobor MeToaoM namku ¢ UCnosb-
30BaHneM cepebpocopepxatlero npunos. Konuvectso Tpyb B HarpeBaTerlbHOM are-
mMeHTe — oT 1 go 8.

HarpeBaTenbHble 3reMeHTbl 3roTaBMBalOTCA TONMbKO B KOHLEBOM MCMOMHEHUU
3a UCKMYEHEM O4HOTPYBHOro KOHBEKTOpa C Koprnycom rny6uHon 190 MM 1 BbiCOTOM
90 mm.

PacnonoxeHue Tpy6 B HarpeBaTeNbHOM 3fiEMEHTE — OQHOSAPYCHOE (Y KOHBEKTO-
poB «Ntherm» n «Qtherm») n AByxbAPYCHOE (TONMbKO y KOHBEKTOPOB «Qthermy).

Ha Tpybbl nepen npunamkon Kanadewm HacakeHbl eAuHble antoMUHWEBbIE Nna-
CTuHbl. KonuyectBo Tpyb v pasmepbl NNacTuH A TUNOB KOHBEKTOPOB, paccMaTtpu-
BaeMbIX B HACTOALWMNX pekoMeHAaumsx, ykasaHbl B Tabn. 1.1.

Puc. 1.5. Tunbl gekopaTMBHON pamKu

Tabnuua 1.1. XapakTepucTUKN HarpeBaTesibHbIX 3JIEMEHTOB
koHBekTOpoB «VARMANN Ntherm» n «VARMANN Qtherm»

Konu- Konnyec- [Mnowagb no-
Pasmepbl
Tun 4yecTBO TBO TpyO MNACTUH BEPXHOCTU Ha-
spycoB B OHOM rpeesa 1 m Harpe-
KOHBeKTOpa (rmy6uHa x
TPYyO, apyce, BaTeNbHOro ane-
BbIiCOTA), MM 2
WT. WwT. MEHTa, M“/M
250.90; 250.110 1 2 100 x 50 1,4
250.150; 250.200 2 2 100 x 100 2,8
% 310.90; 310.110 1 3 150 x 50 2,1
S | 310.150; 310.200 2 3 150 x 100 4,2
370.90; 370.110 1 4 200 x 50 2,8
370.150; 370.200 2 4 200 x 100 5,6
g 250.75; 250.110 1 2 100 x 50 2,16
P
2 310.75; 310.110 1 3 150 x 50 3,24
o 370.75; 370.110 1 4 200 x 50 4,32

lMpumedaHue: 0603Ha4YeHUsI KOH8eKmMopos cMm. 8 . 1.7.
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KoHTakT mexay nnactuHamun u Hecylwmmm opebperme Tpybamm obecneymBaeTcs
AopHoBaHueM Tpy6. Hatar BOpoTHMYKOB nnactuH npu atom coctaenseT 0,3 — 0,5 mm.

LLar opebpeHnss onTMMM3MpoBaH B pamKkax AaHHOM paboTbl C yH4ETOM PEKOMEH-
paumn OO0 «Butatepm» 1 NPUHAT paBHbIM 7 MM Anst KOHBEKTOpPOB «Ntherm» n 4,5 mm
ansa «Qtherm».

HarpeBaTenbHbI aneMeHT CHabXEH BO34yXOBbINYCKHbIM KrnanaHom (puc. 1.3 n
1.4, no3. 1) n pébpamn xéctkoctn (3), NnpegoTBpawlarowmMMmmn gedopmaumio NnacTuH
opebpeHus.

1.6. [lekopaTBHasi BO34yX0BbIMNyCKHas pelléTka — eQUHCTBEHHbIN 3NIEMEHT KOH-
BEKTOpa, BUOWUMbBIN MpU €ro akcnayartauumu, No3Tomy ocoboe BHUMaHue yaerneHo eé
BHELWHeMy Buay. PeléTkn n3rotaBnmBatoTcs ¢ nonepeyHbiMyM 1 NPoSoSibHbIMU antoMu-
HWEeBbIMU NNaHkamu. PewéTkn ¢ nonepeyHbiMu nnaHkamm (cm. puc. 1.1, 1.2, 1.4) — py-
NOHHbIE (PONUKOBLIE) C NPYXXMHAMW N3 HepXXaBetoLwwen cTann, peweTKN ¢ NpoaonbHbIMU
nnaHkamu (cm. puc. 1.3, nos. 6) — XEcTkme (NMUHENHbIEe).

B kayecTBe NOKpbLITUSA PELLETOK UCMONb3yeTCa aHoANpPOBaHueE (4 uBeTa) unm ok-
packa nopoLLKOBbIMM aManamu B ntobon useT RAL, a Takke MHOXECTBO BapMaHTOB MNo-
KpbITUSA Nog AepeBo, Mpamop, rpaHnT 1 T. n. o cnew. 3akasy peLléTka MOXeT OblTb 13-
roToBNeHa 13 HepXkaBetoLlen ctanu.

1.7. Hwxe npuBegeHbl NpuMepbl YCNOBHOMO 0603Ha4YeHNs KOHBEKTOPOB corfac-
HO yKa3aHHOM Ha puc. 1.6 cxeme, NPUHATON Ha 3aBofe-u3rotosuTene (Npu 3akase v B
OOKYMEHTauumn Ha apyryto npoayKuuio, B KOTOPOW OHN MOTYT OblTb MPUMEHEHDI).

Ntherm 250. 110. 2250 RR F E6/C34
Cepus T A A A A XA a4
* Ntherm

Qtherm

FabapuTHble pa3mepbl:

* rnybuHa, Mm
190, 250, 310, 370
* BbICOTa, MM
75, 90, 110, 150, 200
e AnvHa Kkopoba, MM
ot 750 go 3000 mm (Ntherm)
ot 750 po 3250 mm (Qtherm)

McnonHeHue pelléTkn
* LR — nuHenHas (kE€cTtkas)
* RR — ponuvkoBas (pynoHHas)

Tun npodnna aekopaTuBHON paMKu
» U-06pasHbin npodhunb (No ymon4yaHuio)
* F-o6pa3sHbIn npodunb

Twvn NOKPbLITUA PEeLLETKN
e E6/EV1 — antoMUHUIN, aHOOMPOBaHHbIA B HaTypanbHbIN LBET

* E6/EV3 — antoMUHUIA, aHOOMPOBAaHHbIN B LIBET NaTyHM

* E6/EV6 — antoMUHUIA, aHOOMPOBAHHbIN B YEPHbLIN LBET

* E6/C34 — antoMuHWIA, aHOANPOBAHHLIN B LBET TEMHON GPOH3bI
* RAL — antoMnHUK, oKkpalleHHbIn B UBeT RAL

* F — anomuHun ¢ akTyporn gepeBa, Mpamopa, rpaHuTa

Puc. 1.6. Cxema ycnoBHbIx 0603Ha4eHn kKOHBEKTOPOB «Ntherm» n «Qtherm»



MpumMepbl YCNOBHOro 0603HaYEeHUS.

Konektop «Ntherm», paboTtalowun B pexxmme cBOOGOAHOW KOHBEKLWUKN, C KOpMy-
com rnybuHon 250 mm, Bbicoton 90 MM, gnnHon 2250 MM, C aHOOMPOBAHHOM B LBET
naTyHW pynoHHON (POSNIMKOBOM) PELLUETKON, C AeKopaTMBHOW pamkon F-obGpasHoro npo-
douns:

KonuBekTop «Ntherm» 250. 90. 2250 RR F E6/EV3 .

KoHBekTtop «Nthermy», paboTtatowun B pexnme cBoOOOAHON KOHBEKLWUKN, C KOpMy-
com rnybuHon 370, Beicoton 150 mm, annHon 1500 MM, C KECTKOW (IMHENHOW) peLLET-
KO, ¢ nopowkoBbiM MokpbiTuem RAL 1015, ¢ gekopaTtuBHon pamkon U-o06pasHoro
npodguns:

KonBekTtop «Ntherm» 370. 150. 1500 LR RAL 1015.

KonBekTop «Qthermy», paboTatowmin B pexxmme BbiHYXOEHHOW KOHBEKLUUU, C KOp-
nycom rnyoéuHon 310 mm, Beicoton 110 mm, anuHon 1250 MM, ¢ aHOAUMPOBAHHOW B YEP-
HbIA LUBET PYIOHHON PELUETKON, C AekopaTuBHom pamkon F-obpasHoro npoduns:

KoHnBekTop «Qtherm» 310. 110. 1250 RR F E6/EV6 .

1.8. KoHBeKTOpbI NocTaBnsaTcs B cbope, ynakoBaHHLIMU B KAPTOHHbLIE KOPOOKM
N TEPMOYCaA0UHYHO MIEHKY.

B 6a30BbIfi KOMMNNEKT NOCTaBKM BXOAAT:

- KOpo6 13 OKpaLleHHOW OLMHKOBaHHOM cTann — 1 wWr.;

- MeAHO-antoMNHNEBBIN HarpeBaTenbHbIN ANIEMEHT C BO34YXO0BbINMYCKHbIM Krnana-

HOM — 1 WT.;

- [ekopaTuBHasi BO34yXOBbIMNyCKHAA peLléTKa PYNOHHOro (PONMMKOBOrO) Un Xeé-

CTKOro (FIMHENHOr0) UCNOSTHEHNS — 1 WIT.;

- BEHTMNATopbl (N0 ogHOMy Ha kaxable 500 MM onnHbI opebpeHnsa KOHBEKTOPOB

«Qthermy;

- MUKPOMPOLIECCOPHbIN perynaTtop — 1 WT., a npu anvHe KoHsekTopa 3250 MM 1

BbllLEe — 2 WIT.;

- 3arnyLwKku — 6 wr.;

- KpenéxHble HOXKN (KPOHLWITENHbI) — 4 wT., (npu anuHe kopoba cebiwe 2000 mm

— 6 Wr.);

- IOCTMPOBOYHbIE (PErynMpoBOYHbIe) 6oNThl — 6 WT., (NpK AnNuHe Kopoba cBbiwe

2000 mm — 6 wrT.);

- nacnopt — 1 WwT.;

- NIHCTPYKUMUSA MO MOHTaXy — 1 WT.;

- yrnakoBka.

Kpome TOro, B 3aBMCUMMOCTM OT crniocoba perynmpoBaHus, B HEO6X04MMYIO KOM-
nnexkTauuio BXOAAT crefylowmne KoMnnektywuwme wusgenusa, obo3HayeHust KOTOpbIX
npuHATLI No katanory oupmbl «VARMANNY [6]:

- TepMoperynupyloLimMe Knanatsbl (BeHTUnmn) Ha nogatyto noasoaky Dy15, G %
C 3alMUTHBIM KONMNA4ykoM, B NAaTyHHOM KOpryce, C HepXXaBewLwmM CTanbHbIM LNUHAE-
nem Ansa ABYXTPYOHbLIX U OOHOTPYOHbLIX cucTteM oTonneHnsa B npamom (tun 701301), yr-
nosom (Tun 701302) n ocesom (Trn 701303) ncnonHeHmsx;

- 3anopHo-perynupytowme knanaHbl (BeHTMnu) Ha obpatHyto noasoaky Dy15, G
% C npeaBapuUTENbHON HACTPOMKOW pacxoaa TennoHocutend B npssmom (tun 701311) n
yrnosom (tTun 701312) ncnonHeHusx;

- TepMoCTaTU4ECKUA 3NEeMEeHT (TepMocTaTnyeckas rofloBka) ¢ AUCTaHLMOHHbIM
ynpasnenunem (tun 702311) ¢ »XMAKOCTHLIM AaT4YMKOM, C 3alUTOM OT 3aMep3aHunda Ten-
noHocuTensa go 6°C, avanasoH perynupoBaHus Temnepatypbl 7—28°C, anvHa kanwn-
nsapHon Tpybkn 5 M (Tonbko Ans koHBekTopoB «Nthermy);

- HaCTeHHble perynsatopbl Temnepatypbl Bo3gyxa tuno 703401 n 703402 (npo-
rpaMmMupyemble) C NOAKNIYEeHneM TePMOINEKTpuYeckmnx cepsonpmusogos (Tun 702361);
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K perynatopy tmna 703401 MOXHO NOAKMOYMTL 40 8 CepBONPUBOLOB, K PEFYNATOPY TH-
na 703402 — go 4; HanpsixeHne nutanua 230 B (Tonbko ons koHBekTopoB «Nthermy);

- nporpammupyemble HacTeHHble perynatopbl « VARMANN VARTtronic» gna pe-
rynmpoBaHna Temnepartypbl BO34yxa B MOMELLEHUN N3MEHEHMEM CKOPOCTU BpaLLeHUN
POTOPOB BEHTUMNATOPOB (TOMBbKO AN KOHBEKTOpoB «Qtherm») B aBTOMAaTU4eCcKoOM U
«PY4YHOM» pexumMax B amanasoHe 7...35°C; perynatopbl Tunos 703301 n 703302 nme-
0T HanpsbkeHne nuTaHnsa 5B n nnaBHOe perynupoBaHMe CKOPOCTU BpalleHUs poTopa;
perynatopbl Tunos 703303 1 703304 umetoT HanpskeHne nutaHus 230 B u Tpéxcry-
neH4yaToe perynupoBaHWe CKOPOCTU BpalleHus poTopa; perynsatopbl Tunos 703302,
703303 1 703304 nMEIT pEXMMbI KHOYHONY» N «KHEAENbHbIA TANMEPY;

- ronoBka py4yHoro npuBoga (tTuna 702301) ana MOHTaxa Ha perynupytoLllem
KnanaHe;

- TepMocTaTtuyeckuii cepsonpueog (Tun 702361) ons MOHTaXa Ha TepmocTaTtu-
YECKOM KnanaHe; MOoAKMYaeTCcs K CMCTEME «YMHbIN oMy, HanpsikeHne 230 B.

Mo cneumanbHOMY 3aka3y NOCTABMAATCA PErynaTopbl Ha HanpskeHne 12 B.

1.9. [lnameTparnbHble (TaHreHuuanbHble) BEHTUNASATOPbI, KOTOpbIMM 0BopyaoBa-
Hbl KOHBEKTOpbl «Qtherm», UMelT HU3KUA YPOBEHb LLyMa, YCTaHaBNMBAKTCHA Ha BUG-
pPON30NAUMOHHBIX onopax. OHM paccuuTaHbl Ha napameTpbl cetn 220 (230) B, 50 Iu.
Bxogawmn B 6a30Byl0 KOMMNMEKTAUUIO MWUKPOMPOLECCOPHLIN PEerynstop no3BonseT
NNaBHO W3MEHSATb CKOPOCTb BpaALLEHUA POTOPOB BEHTUNATOPOB. Perynatop umeer
pasbeM AN NOAKMIOYEHUS CUCTEMbI «YMHbBIA JOMY.

1.10. NcnonHeHunsa koHBekTopoB «Ntherm» ¢ kopnycom rnybuHon 250, 310 n 370
MM, BbicoTon 90, 110, 150 n 200 mm nokasaHbl Ha puc. 1.7 — 1.18, a KOHBEKTOPOB
«Qtherm» ¢ kopnycom rnybuHon 250, 310 n 370 mm, Bbicoton 110 Mm - Ha puc. 1.19 -
1.21.

OCHOBHblE XapaKTEPUCTUKM ITUX KOHBEKTOPOB (MX KpaTKue YCroBHble 0603Ha-
YeHUusi, HoMeHKnaTypa, rabaputHble pasmepbl, HOMUHaNbHLIA TEMNI0OBOW MOTOK, MIo-
lWaab Hapy>XHOW MOBEPXHOCTM HarpeBa M EMKOCTb) npeacTaBneHbl B Tabn. 1.2 n 1.3
AnNs cTaHgapTHbIX TunopasmepoB ¢ warom no anvHe 250 mm («Ntherm») n 500 mMm
(«Qthermy). XapaktepucTmuku KoHBekTopoB «Nthermy» HecTaHOapTHOM ANWHbLIL  (OTNWY-
HOW OT yKka3aHHOM B Tabn. 1.2) cnegyet onpefendartb METOLOM UHTEPNONSLNN.

KoHBekTopbl «Qtherm» Takke MOryT nocTaBnATbCA NPU ANWHAX, OTAIMYHbBIX OT
npuBeaéHHbLIX B Tabn. 1.3, HO npu Ux nogbope cnegyeT yunTbiBaTh, YTO JoOaBneHHas
anvHa, medbwada 500 mm, 6yget paboTtaTh B pexnme cBOO6OOHOM KOHBEKLMU, T.K. Npn
AnvHe oTceka onga BeHTunsatopa 500 MM ero HEBO3MOXHO pasMeCcTUTb HanpoTuB O0-
GaBneHHOro HarpeBaTenNbHOro aNemMeHTa.

1.11. 3HayeHMa HOMWHAnNbLHOrO TennoBoro notoka @, KOHBEKTOPOB
«VARMANN» onpefeneHbl B M30TEPMUYECKON Kamepe oThena oTonuTenbHbIX npnbo-
poB n cuctem otonnieHns OAO «HUWNcaHTEXHMKM» COrfacHO MeToauKe TensnoBbIX UC-
NbiTaHUN NpMBOpPOB Npu TennoHocutTene Boge [7] npn HopManbHbIX (HOPMATUBHBIX) YC-
noBuAX: TemnepaTypHOM Hanope (pa3HoCTUM cpefHeapudMeTUYecKon TemnepaTypbl
BOAbl B npubope u TemnepaTypbl BO3gyxa B OTansmeBaemom nomeweHun) 0©=70°C,
pacxoge TennoHocutensa Mq,=0,1 kr/c (360 kr/4) n 6HapomeTpu4eckoMm [AaBrneHUM
B=1013,3 rl1a (760 mm pT. CT.).

OTtmeTuM, 4TO Tennosble xapaktepuctukm koHBekTopoB «VARMANNY», npuse-
OEéHHble B psge NPOCMNEKTOB MO pes3yfnbTaTtaM UCMNbITaHWU 3apybexHbiX aHanoroBs Co-
rnacHo esponenckon metoauke EN 442.2 B cpegHem Ha 5-8% Bbllwe, YeM MonyyYeHHble
No pOCCUMCKON MeToauKe [7] npy TOM Xe TeMnepaTypHOM Harnope B CBA3WN C pasnnyu-
€M KOHCTPYKUUM UCMbITaTeNbHbIX KAMep U psaa napameTpoB, ONpedensitowmx pexum
NCNbITaHWUA OTONUTENbHBIX NMPMBOPOB.



Puc. 1.9. Konsektop «VARMANN Ntherm» 250.150
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Puc. 1.12. Koneektop «VARMANN Ntherm» 310.110
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Puc. 1.15. Konsektop «VARMANN Ntherm» 370.90
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Puc. 1.18. Konusektop « VARMANN Ntherm» 370.200
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Puc. 1.21. Konsektop «VARMANN Qtherm» 370.110
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Ta6bnuua 1.2. HomeHknaTtypa n TexXHUYECKUEe XapaKTepUCTUKN
koHBekTopoB «VARMANN Ntherm»

16

KpaTkoe Pasvepbl, MM HomuHanbHbIM | Mnowagb Sf;j'\;
o603HaueHne TennoBoit MOBEPXHOCTM
KOHBEKTOpa D'nrHa Fnygvma BbIElOTa MOTOK Quy, BT Harpe%a F, M KO::EK;O'
250.90.750 750 215 0,66 0,222
250.90.1000 1000 320 1,01 0,316
250.90.1250 1250 426 1,36 0,41
250.90.1500 1500 532 1,71 0,504
250.90.1750 1750 638 2,06 0,598
250.90.2000 2000 743 2,41 0,692
250.90.2250 2250 845 2,76 0,786
250.90.2500 2500 947 3,11 0,88
250.90.2750 2750 250 90 1048 3,46 0,974
250.90.3000 3000 1149 3,81 1,068
250.90.3250 3250 1250 4,16 1,162
250.90.3500 3500 1351 4,51 1,256
250.90.3750 3750 1462 4,86 1,35
250.90.4000 4000 1563 5,21 1,444
250.90.4250 4250 1664 5,56 1,538
250.90.4500 4500 1765 5,91 1,632
250.90.4750 4750 1866 6,26 1,726
250.90.5000 5000 1967 6,61 1,82
250.110.750 750 252 0,66 0,222
250.110.1000 1000 374 1,01 0,316
250.110.1250 1250 498 1,36 0,41
250.110.1500 1500 622 1,71 0,504
250.110.1750 1750 746 2,06 0,598
250.110.2000 2000 869 2,41 0,692
250.110.2250 2250 989 2,76 0,786
250.110.2500 2500 1108 3,11 0,88
250.110.2750 2750 250 110 1226 3,46 0,974
250.110.3000 3000 1344 3,81 1,068
250.110.3250 3250 1462 4,16 1,162
250.110.3500 3500 1581 4,51 1,256
250.110.3750 3750 1711 4,86 1,35
250.110.4000 4000 1829 5,21 1,444
250.110.4250 4250 1947 5,56 1,538
250.110.4500 4500 2065 5,91 1,632
250.110.4750 4750 2183 6,26 1,726
250.110.5000 5000 2301 6,61 1,82
250.150.750 750 322 1,43 0,538
250.150.1000 1000 250 150 474 2,13 0,727
250.150.1250 1250 639 2,83 0,916
250.150.1500 1500 798 3,53 1,105




MpogomkeHue Tabnuubl 1.2
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KpaTkoe Pasmepbl, MM HomuHanbHbIM | Mnowagb Sf;j'\;
0603HaueHne TennoBoit MOBEPXHOCTM
KOHBEKTOpa 'D'nllea Fnygvma Bb|:|0Ta notok Quy, BT Harpepsa F, M KO::EK;O'
250.150.1750 1750 957 4,23 1,294
250.150.2000 2000 1114 4,93 1,483
250.150.2250 2250 1268 5,63 1,672
250.150.2500 2500 1420 6,33 1,861
250.150.2750 2750 1572 7,03 2,05
250.150.3000 3000 1724 7,73 2,239
250.150.3250 3250 250 150 1875 8,43 2,428
250.150.3500 3500 2026 9,13 2,617
250.150.3750 3750 2193 9,83 2,806
250.150.4000 4000 2344 10,53 2,995
250.150.4250 4250 2496 11,23 3,184
250.150.4500 4500 2648 11,93 3,373
250.150.4750 4750 2799 12,63 3,562
250.150.5000 5000 2950 13,33 3,751
250.200.750 750 361 1,43 0,538
250.200.1000 1000 531 2,13 0,727
250.200.1250 1250 716 2,83 0,916
250.200.1500 1500 894 3,53 1,105
250.200.1750 1750 1072 4,23 1,294
250.200.2000 2000 1248 4,93 1,483
250.200.2250 2250 1420 5,63 1,672
250.200.2500 2500 1590 6,33 1,861
250.200.2750 2750 250 200 1761 7,03 2,05
250.200.3000 3000 1931 7,73 2,239
250.200.3250 3250 2100 8,43 2,428
250.200.3500 3500 2269 9,13 2,617
250.200.3750 3750 2456 9,83 2,806
250.200.4000 4000 2625 10,53 2,995
250.200.4250 4250 2796 11,23 3,184
250.200.4500 4500 2966 11,93 3,373
250.200.4750 4750 3135 12,63 3,562
250.200.5000 5000 3304 13,33 3,751
310.90.750 750 275 1,08 0,358
310.90.1000 1000 411 1,6 0,5
310.90.1250 1250 547 2,12 0,642
310.90.1500 1500 682 2,65 0,784
310.90.1750 1750 310 a0 818 3,18 0,926
310.90.2000 2000 954 3,7 1,068
310.90.2250 2250 1085 4,22 1,21
310.90.2500 2500 1216 4,75 1,351
310.90.2750 2750 1348 5,28 1,493




MpogomkeHne Tabnumubl 1.2

18

KpaTkoe Pasmepbl, MM HomuHanbHbIM | Mnowagb (B)()G;j'\;

obo3Ha4veHne TENnoBow NOBEPXHOCTU
KOHBEKTOpa 'D'nllea Fnygvma Bb|:|0Ta notok Quy, BT Harpepsa F, M KO::EK;O'

310.90.3000 3000 1479 5,8 1,634
310.90.3250 3250 1610 6,32 1,776
310.90.3500 3500 1742 6,85 1,918
310.90.3750 3750 1873 7,38 2,06
310.90.4000 4000 310 90 2004 7,9 2,201
310.90.4250 4250 2135 8,42 2,343
310.90.4500 4500 2266 8,95 2,485
310.90.4750 4750 2398 9,48 2,627
310.90.5000 5000 2529 10 2,768
310.110.750 750 322 1,08 0,358
310.110.1000 1000 481 1,6 0,5
310.110.1250 1250 640 2,12 0,642
310.110.1500 1500 798 2,65 0,784
310.110.1750 1750 957 3,18 0,926
310.110.2000 2000 1116 3,7 1,068
310.110.2250 2250 1269 4,22 1,21
310.110.2500 2500 1423 4,75 1,351
310.110.2750 2750 310 110 1577 5,28 1,493
310.110.3000 3000 1730 5,8 1,634
310.110.3250 3250 1884 6,32 1,776
310.110.3500 3500 2038 6,85 1,918
310.110.3750 3750 2191 7,38 2,06
310.110.4000 4000 2345 7,9 2,201
310.110.4250 4250 2498 8,42 2,343
310.110.4500 4500 2651 8,95 2,485
310.110.4750 4750 2806 9,48 2,627
310.110.5000 5000 2959 10 2,768
310.150.750 750 400 2,16 0,716
310.150.1000 1000 596 3,2 1
310.150.1250 1250 793 4,24 1,284
310.150.1500 1500 989 5,3 1,568
310.150.1750 1750 1186 6,36 1,852
310.150.2000 2000 1383 7,4 2,136
310.150.2250 2250 310 150 1573 8,44 2,42
310.150.2500 2500 1763 9,5 2,702
310.150.2750 2750 1955 10,56 2,986
310.150.3000 3000 2145 11,6 3,268
310.150.3250 3250 2335 12,64 3,552
310.150.3500 3500 2526 13,7 3,836
310.150.3750 3750 2716 14,76 4,12
310.150.4000 4000 2906 15,8 4,402




MpogomkeHne Tabnumubl 1.2
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KpaTkoe Pa3mepsbl, MM HomuHanbHbIN Mnowaab gg;j'\;
obo3Ha4veHne TEennoBomn NOBEPXHOCTU
KOHBEKTOpa D'nll:lHa Fnynga BblaOTa notok Q,y, BT HarpepBa F, M KO::EK;O'
310.150.4250 4250 3096 16,84 4,686
310.150.4500 4500 310 150 3286 17,9 4,97
310.150.4750 4750 3477 18,96 5,254
310.150.5000 5000 3667 20 5,536
310.200.750 750 448 2,16 0,716
310.200.1000 1000 668 3,2 1
310.200.1250 1250 888 4,24 1,284
310.200.1500 1500 1108 5,3 1,568
310.200.1750 1750 1328 6,36 1,852
310.200.2000 2000 1549 7,4 2,136
310.200.2250 2250 1762 8,44 2,42
310.200.2500 2500 1975 9,5 2,702
310.200.2750 2750 310 200 2190 10,56 2,986
310.200.3000 3000 2829 11,6 3,268
310.200.3250 3250 2615 12,64 3,552
310.200.3500 3500 2829 13,7 3,836
310.200.3750 3750 3042 14,76 4,12
310.200.4000 4000 3255 15,8 4,402
310.200.4250 4250 3468 16,84 4,686
310.200.4500 4500 3680 17,9 4,97
310.200.4750 4750 3894 18,96 5,254
310.200.5000 5000 4107 20 5,536
370.90.750 750 367 1,43 0,478
370.90.1000 1000 548 2,13 0,667
370.90.1250 1250 729 2,83 0,856
370.90.1500 1500 910 3,53 1,045
370.90.1750 1750 1091 4,23 1,234
370.90.2000 2000 1272 4,93 1,423
370.90.2250 2250 1447 5,63 1,612
370.90.2500 2500 1622 6,33 1,801
370.90.2750 2750 370 90 1797 7,03 1,99
370.90.3000 3000 1972 7,73 2,179
370.90.3250 3250 2147 8,43 2,368
370.90.3500 3500 2322 9,13 2,557
370.90.3750 3750 2497 9,83 2,746
370.90.4000 4000 2672 10,53 2,935
370.90.4250 4250 2847 11,23 3,124
370.90.4500 4500 3022 11,93 3,313
370.90.4750 4750 3197 12,63 3,502
370.90.5000 5000 3372 13,33 3,691
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MpopomkeHue Tabnuubl 1.2

KpaTkoe Pa3smepbl, MM HomuHanbHbIN Mnowaab Sf;b?':

0b03Ha4eHne TEennoBomn NOBEPXHOCTU
KOHBEKTOpa D'nllea Fnygvma BblilOTa MOToK Quy, BT Harpepaa F, M KO::EK;O'

370.110.750 750 418 1,43 0,478
370.110.1000 1000 625 2,13 0,667
370.110.1250 1250 831 2,83 0,856
370.110.1500 1500 1037 3,53 1,045
370.110.1750 1750 1244 4,23 1,234
370.110.2000 2000 1450 4,93 1,423
370.110.2250 2250 1650 5,63 1,612
370.110.2500 2500 1849 6,33 1,801
370.110.2750 2750 370 110 2049 7,03 1,99
370.110.3000 3000 2248 7,73 2,179
370.110.3250 3250 2448 8,43 2,368
370.110.3500 3500 2647 9,13 2,557
370.110.3750 3750 2847 9,83 2,746
370.110.4000 4000 3046 10,53 2,935
370.110.4250 4250 3246 11,23 3,124
370.110.4500 4500 3445 11,93 3,313
370.110.4750 4750 3645 12,63 3,502
370.110.5000 5000 3844 13,33 3,691
370.150.750 750 521 2,86 1,042
370.150.1000 1000 778 4,26 1,42
370.150.1250 1250 1035 5,66 1,798
370.150.1500 1500 1292 7,06 2,176
370.150.1750 1750 1549 8,46 2,554
370.150.2000 2000 1806 9,86 2,932
370.150.2250 2250 2055 11,26 3,31
370.150.2500 2500 2303 12,66 3,688
370.150.2750 2750 370 150 2552 14,06 4,066
370.150.3000 3000 2800 15,46 4,444
370.150.3250 3250 3049 16,86 4,822
370.150.3500 3500 3297 18,26 5,2
370.150.3750 3750 3546 19,66 5,578
370.150.4000 4000 3794 21,06 5,956
370.150.4250 4250 4043 22,46 6,334
370.150.4500 4500 4291 23,86 6,712
370.150.4750 4750 4540 25,26 7,09
370.150.5000 5000 4788 26,66 7,468
370.200.750 750 591 2,86 1,042
370.200.1000 1000 883 4,26 1,42
370.200.1250 1250 370 200 1175 5,66 1,798
370.200.1500 1500 1466 7,06 2,176
370.200.1750 1750 1758 8,46 2,554
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OkoHYyaHue Tabnuubl 1.2

KpaTkoe Pa3smepbl, MM HomuHanbHbIN Mnowaab Sf;b?':
0b03Ha4eHne TEennoBomn NOBEPXHOCTU
KOHBEKTOpa D'nllea Fnygvma BblilOTa MOToK Quy, BT Harpepaa F, M KO::EK;O'
370.200.2000 2000 2050 9,86 2,932
370.200.2250 2250 2332 11,26 3,31
370.200.2500 2500 2614 12,66 3,688
370.200.2750 2750 2897 14,06 4,066
370.200.3000 3000 3178 15,46 4,444
370.200.3250 3250 3461 16,86 4,822
370.200.3500 3500 370 200 3742 18,26 5,2
370.200.3750 3750 4256 19,66 5,578
370.200.4000 4000 4306 21,06 5,956
370.200.4250 4250 4589 22,46 6,334
370.200.4500 4500 4870 23,86 6,712
370.200.4750 4750 5153 25,26 7,09
370.200.5000 5000 5434 26,66 7,468
MNpumeyaHne: mMacca npegcTaBuTeNbHbIX TUNopasmepoB KoHBekTopoB «VARMANN
Ntherm» npusegeHa B Tabn. 1.2.1.
Tabnuua 1.2.1.
Tunopasmep Mal::rca, Tunopasmep Mal::rca, Tunopaswvep Ma;:rca,
250.90.1000 8 310.90.1000 9,6 370.90.1000 11,9
250.110.1000 9,3 310.110.1000 11 370.110.1000 13,3
250.150.1000 10,8 310.150.1000 12,7 370.150.1000 15,4
250.200.1000 13,4 310.200.1000 15,2 370.200.1000 18




Ta6nuua 1.3. HomeHknaTtypa n TexHU4YeCKue XxapaKkTepuCTUKN

koHBekTopoB « VARMANN Qtherm» npu BbicoTe 110 MM
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HomMuHanbHbIN TennoBon ..
Mnowaab | O6bLEM
KpaTtkoe Paamepsbl, MM notok Quy, BT, npy ckopocTy noeepx- | Boabl B
0603Ha4eHne BpaLLeHnsi poTopa BEHTINsTOpa HOCTU KOHBEK-
KOHBEKTOPa — CBngoueHTaX OT MaKcMMarbHON HarpeZE}a Topax,
Anra | Tvo -590- | 30% [ 50% | 100% [ F.w n
250.110.750 750 244 485 664 846 1,03 0,222
250.110.1250 1250 501 995 1363 | 1736 2,11 0,41
250.110.1750 1750 250 758 1521 | 2062 | 2626 3,19 0,598
250.110.2250 2250 1015 | 2047 | 2761 3516 4,27 0,786
250.110.2750 2750 1272 | 2573 | 3460 | 4406 5,35 0,974
250.110.3250 3250 1529 | 3099 | 4159 | 5296 6,43 1,162
310.110.750 750 340 638 851 1064 1,54 0,358
310.110.1250 1250 695 1303 | 1738 | 2172 3,16 0,642
310.110.1750 1750 310 1050 | 1968 | 2624 | 3280 4,78 0,926
310.110.2250 2250 1404 | 2633 | 3510 | 4388 6,4 1,21
310.110.2750 2750 1758 | 3298 | 4397 | 5496 8,01 1,493
310.110.3250 3250 2113 | 3962 | 5284 | 6604 9,62 1,776
370.110.750 750 408 769 1026 | 1314 2,06 0,478
370.110.1250 1250 836 1576 | 2102 | 2692 4,22 0,856
370.110.1750 1750 370 1264 | 2382 | 3178 | 4070 6,38 1,234
370.110.2250 2250 1692 | 3189 | 4254 | 5447 8,54 1,612
370.110.2750 2750 2120 | 3996 | 5329 | 6824 10,7 1,99
370.110.3250 3250 2548 | 4802 | 6404 | 8202 12,86 2,368

MpumeyaHus.
1. XapakTepuUCTnKM KOHBEKTOPOB «Qtherm» BbicOTOM 75 MM B cpedHeM Ha 5% Huxe

3HAYEHNN YKa3aHHbIX B Tabnvue. HOMMHAMbHLIA TENMOBON MOTOK B pexume cBoOGOOHOM
KOHBEKLMM AN KOHBEKTOPOB BLICOTOM 75 MM cnegyeT npuHMMaTth paBHbiM 0.
2. Macca npegcrtaBuTenbHbIX TUNopasmepos koHBekTopoB « VARMANN Qtherm» paBHa:
250.110.1250 - 13,6 «r;
310.110.1250 - 15,9 «r;
370.110.1250 - 18,3 kr.

1.12. BctpoeHHble B non koHBekTopbl « VARMANNY pekomeHayeTca NPUMEHSTb,
KaK YKa3sblBasrioCb, TOMbKO B HACOCHbIX CUCTEMAX OTOMMEHUS N MPUCOEANHATb UX K Ma-
rmcTpansam NpenmMyLLeCTBEHHO NO ABYXTPYOHbIM CXxemam.

1.13. KoHBeKTOpbl pekomMeHayeTca pasmellaTb B MOAMNOSbHbIX KaHanax Hemno-
CPEeACTBEHHO Y HapYXHOro OrpakaeHus, B YaCTHOCTWN, OCTEKIEHUS C OTCTYNOM OT HEero
Ha 50 — 250 mm. Mpn aTOM CBOAUTCS K MMHMMYMY OMacHOCTb 3anoTeBaHnsa unu obpa-
30BaHNs MHES HA BHYTPEHHEN NOBEPXHOCTM CTEKNA.

1.14. C y4yétom cneumdukm pasmMeLLleHnss BCTpamBaeMbIX B NOST KOHBEKTOPOB B
KayecTBe TennoHocuTens MoryT 6biTb MCNOMBb30BaHbl HA3KO3amMep3atoLLne XnaKkoctu. B
OTEeYEeCTBEHHOW MpaKTUKe Xopowo cebs 3apekomeHgoBann aHTUdpu3bl Mapok «Hot
Stream - Tenno Bawero [Joma», «Hot Stream-Tenno Bawero Joma-3kollpo», «DIXISy,
«DIXIS TOP» n «Ténnbii Jom».
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1.15. lNpun BbIGOPE CXEMbI NOAKITIOYEHNS KOHBEKTOPOB MOXXHO OPUEHTMPOBATbLCS
Ha pelleHnsa TpaaLMOHHOW NOKBApPTUPHOW rOPU30HTaNbHON pa3BoaKM TENSoNpoBOaOB,
NCMOMb3yEMOW B XWMbIX 30aHUSX: NepuMeTpanbHOn (MANHTYCHON) — puc. 1.22 n nyde-
Bon — puc. 1.23. C y4é€ToM onbiTa aKcnnyaTtaunum Takmx cCUCTemM npeanodyTeHne oToaéT-
Cs nepumMeTparnbHON pa3Bojke.
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Puc. 1.22. Cxema AByxTpyGHOM CUCTEMBI OTO- Puc. 1.23. Cxema aByxTpyGHOW CUCTEMBI
nneHns ¢ nepumeTpansHOn OTOMMEHUS C Ny4eBON Pa3BOaKON
pas3BogKoM TENNONPOBOAOB MO KBapTUpe noasoadALLmMX TEMNONPOBOAOB

1.16. PerynupoBaHue TensioBOro rnoTtoka KOHBEKTOPOB B CUCTEMax OTOMMeHus
OCYLLECTBNAETCS C MOMOLLBbIO MHOMBUAYAIbHBIX PErynsaTopoB (Py4YHOro uivM aBToMaTtu-
4YecKoro AencTBus), ycTaHaBnMBaeMbIX Ha noaBoakax K npmbopy. CornacHo CHull 41-
01-2003 [8], oTonuTeNbHbIE NPUBOPBLI B XUNbIX MOMELLEHUAX OOSKHbI, Kak npaBuno,
ocHawaTbCAa TepMocTatamu, T.e. MpU COOTBETCTBYHOLWEM OBOCHOBAHUN  BO3MOXHO
NPUMEHEHNE PYYHOWN perynupytoLwen apmaTtypbl.

OTtmeTum, yto, Hanpumep, MIFCH 2.01-99 [9] n aHanornyHbie HopmaTuBbl, BBe-
OEHHble B psage apyrnx permoHoB Poccun, 6onee XECTKo TpebyrT yCTaHOBKY TepMo-
CTaToB Yy OTONUTESNbHbBIX MPUOOPOB B XUSbIX M HEKOTOPbIX OBLLECTBEHHbIX NOMELLEHN-
AX.

1.17. Ona perynupoBaHus Ttennootgaym koHBekTopoB «VARMANN Qtherm»
npumeHsieTca cuctema «VARtronic». Kak ykasbiBanocb paHee, BXoaswmi B 6a3oByto
KOMMMEKTaUmo MUKPOMPOLIECCOPHbI PErYyNIATOP NO3BOMSET BPYYHYHO NIIaBHO U3MEHATb
CKOpPOCTb BpaLlleHusi poTopa BeHTungatopa. [na 3Toro JoCTaToOuMHO NPUNOAHATb pe-
LWETKY KOHBEKTOPA U YCTAHOBUTb HY>KHYHO CKOPOCTb.

HacteHHble perynaTtopsl (cMm. n. 1.8) No3BoONsOT perynupoBaTh TEMOBOW NOTOK
KOHBEKTOpa B aBTOMATUYECKOM PEXMME, N3MEHSSI CKOPOCTb BpaLleHUs poTopa BEHTU-
naropa.

BcTpoeHHbIN B HACTEHHbIN perynatop poToaaTyuk C (PyHKUMEN «HOYHOW pe-
XUM» MO3BONSAET OTKMNIOYATb BEHTUNATOPbI HOYBIO C LENb CHUXKEHUSA YPOBHS LWyMa.

PerynupoBaHune Tennootaaum MoxeT Takke OCYLLEeCTBASATbLCA NYTEM U3MEHEHNS
pacxoga TensoHOCUTENd TEPMOISIEKTPUYECKUM cepBonpusogom (n. 1.8).
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MpuHumnuanbHaa cxema nogkntodeHuss koHBekTopoB «VARMANN Qtherm» k
HacTeHHomy perynaTopy «VARtronic» nokaszaHa Ha puc. 1.24, a cxema NogknoyeHns
NPOBOAOB - Ha puc. 1.25.

KaBenb paHHbIX KaGenk naHHsIx

HacTeHHEIH perynsarop
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Bewutunsitopsi

B kauyecTBe kabensa gaHHbIX AOMKEH MCNOMb30BaTbCA 3KpaHMpPOBaHHbIN kabenb UTP naton kateropum. HacTeHHbI
perynatop «VARMANN VARtronic» noctaBnsieTcsi ¢ KOHHEKTOpamu, KOoTopble 06XnmaroTcst Bo Bpems MoHTaxa. Kop-
nyc otonuTensHoro kaHana «Qtherm» TpebyeTcs 3a3eMnuTb.

Puc. 1.24. MpuHumnuaneHasa cxema nogkrtodeHus koHsektopoB « VARMANN Qtherm»
K HacTeHHoMmy perynaTtopy «VARtronicy»

HacTennnlii perynarop
VARMANN VARfronic
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B YKa3aHHO€e KOJIN4YeCTBO CeTeBbIX NMPOBOAOB BKITHOYEH MPOBO 3a3eMI1eHUA.

Puc. 1.25. Cxema nogkrno4eHnsa NnpoBoaoB
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2. FT'mpgpaBnunyecknmn pac4yer

2.1. TvgpaBnNu4eckMn pacyéT npoBOAMTCA MO CyLEeCTBYHOLWMUM MeToauKam C
NPUMEHEHNEM OCHOBHbLIX PACYETHbIX 3aBUCUMOCTEMN, W3NOXEHHbIX B CreumnanbHOn
CcnpaBOYHO-UHGOpMaUnoHHon nutepaTtype [10] n [11], ¢ y4€TOM AaHHbIX, NPUBEAEHHbIX
B HaCTOSLMX peKkoMeHAaUNsIX.

2.2. lpwn rmgpaBnMyeckoMm pacyéte TensonpoBoAOB NOTEPU OaBfeHNd Ha Tpe-
HWe 1 NpeogorieHne MeCTHbIX COMPOTUMBIIEHUIN criefyeT onpeaendtb Mo MeTody «xa-
pPaKTEPUCTUK CONPOTUBINEHUSA»

AP =S M? (2.1)
nnn no metony «yaeribHbIX NMUHENHBIX noTepb AaBleHUA»
AP=RL+2Z (2.2)

raoe AP - noTepu gaBneHust Ha TpeHUE U NpeogonieHne MeCTHbIX COnpoTMBneHnn, lNa;
S=A (' - xapakTepucTuka CONnpoOTUBIIEHUS y4acTKa TeNSoNpoBOAOB, paBHada nortepe
OaBreHusi B HEM npu pacxoge TennoHocutens 1 kr/c, I'Ia/(Kr/c)Z;
A - ypernbHOe CKOPOCTHOe [aBrfieHWe B TennonpoBogax Npu pacxoge TensioHoCU-
Tens 1 kr/c , Ma/(kr/c)? (NpUHUMaeTCs No npunoxeHuto 1);

(= [(l/dGH)L+Z§] - NpuBenéHHbIN KOIPULMEHT COMPOTUBIIEHUS PACCUUTbI-

BaeMoro y4acTtka TennonpoBoAa;
A - KOIPDULMEHT TPEHUS;
d_ - BHYTPEHHWI aMameTp Tennonposoaa, M;

6H

Ald,, - npuBeaéHHbIV kK03MULMEHT rMapaBIMYECKoro TpeHusi, 1/m (ans cTanbHbIX

TennonpoBoJoB CM. NpuUoxexHune 1);
L - pnvHa paccunTbiBAaEMOro y4acTtka TennonpoBoaa, M;
X - cymMma KOah(PULMEHTOB MECTHbIX COMPOTUBIIEHUI Ha pacCYUTbIBAEMOM Yy4a-

CTKE CeTU;
M - mMaccHbIN pacxon TENSIOHOCUTENS, Kr/C;
R - ypenbHas nuHenHasa noteps gasneHnda Ha 1 m TpyOhl, [a/m;
Z - MeCTHble NoTepu JaBneHnda Ha yyacTke, [a .

2.3. ['vagpaBnunyeckme uUCnbITaHUSA nNpoBefeHbl cornacHo metoamke HMMcaHTex-
HUKN [12]. OHa no3BonsieT onpeaensaTb 3HaYeHUs NPUBEAEHHBIX KOIPPULMEHTOB Me-
CTHOro COMPOTUBNEHUA (ny N XapakTEPUCTUK CONPOTUBIEHUSA S,y NMPU HOPMaIbHbIX YC-
nosuax (Npu pacxoge Boabl Yepes npubop 0,1 kr/c nnu 360 kr/4) nocne nepuoga aKc-
nnyaTauuun, B TedeHne KOTOporo KoamuuNeHTbl TPEHUA MEPHbIX Y4aCcTKOB CTallbHbIX
HOBbIX TPyO Ha NoABOAKAX K WUCMbITbIBAEMbIM OTOMUTENbLHLIM Npubopam [ocTuratT
3Ha4YeHUn, COOTBETCTBYIOLLUNX KOIDULMEHTY TPEHUS CTamNbHbIX TPYO C 3KBUBANEHTHOM
LwepoxoBaTocCTbto 0,2 MM.

CornacHo akcnnyaTauuoHHbIM UCMNbITaHUSAM psaa paguaTopoB M KOHBEKTOPOB,
npoBeaéHHbIM OO0 «Butatepm», rmgpasnuyeckne nokasatenu OTONUTENbHbIX MpuU-
GopoB, onpenenéHHbIX Mo ynomMsiHyTon metoauke [12], B cpegHEM COOTBETCTBYIOT
TPEXNeTHEMY CPOKY WX paboTbl B OTEYECTBEHHbIX CUCTEMax oTonneHund. Noatomy oTe-
YeCTBEHHbIE MMAPaBIMYECKNE XapPaKTEPUCTUKM OTANYAIOTCA OT 3apyOexHbIX, Nony4veH-
HbIX 4S9 «4UCTbIX» NpMBopOoB.

2.4. B tabnuue 2.1 npuBeaeHbl yCpeAHEHHbIE 3HAYEHMST NPUBEAEHHBIX KO3 du-
UMeHToB MecTHoro conpotueneHna KoHBekTopoB « VARMANNDY, B Tabn. 2.2 3HadeHus
noTepb AaBneHUs B HUX Npu HOpMaTMBHOM pacxofe Bodbl Yepes npmbop Mqn,=0,1 Kkr/c
(360 kr/4) ¢ Temnepatypoit 65-105°C 1 ycnoBHom anameTpe NpUcoeauHUTENbHbIX NaT-
pybkoB 15 mm.




Ta6bnuua 2.1. 3HayeHMA NpuBeAEHHbIX KO3 puumeHToB
MEeCTHOro CONpPOTUBIIEHNUSI KOHBEKTOPOB .y

rvHa N250.90 N310.90 N370.90
KOpMyca KoH- N250.110 | N250.150 | N310.110 | N310.150 | N370.110 | N370.150
BEKTOPA, MM Q250.75 | N250.200 | Q310.75 | N310.200 | Q370.75 | N370.200
Q250.110 Q310.110 Q370.110

750 8,5 10,9 14,3 9,4 17,4 8,1
1000 10,1 11,3 15,3 9,6 20,6 8,2
1250 11,7 11,7 16,3 9,8 23,8 8,3
1500 13,3 12,1 17,3 10 27 8,4
1750 14,9 12,6 18,3 10,2 30,2 8,5
2000 16,4 13 19,3 10,3 33,4 8,6
2250 18 13,4 20,3 10,5 36,6 8,7
2500 19,6 13,8 21,3 10,7 39,8 8,8
2750 21,2 14,2 22,3 10,9 43 8,9
3000 22,8 14,6 23,3 11,1 46,1 9,1
3250 24,4 15 24,3 11,3 49,3 9,2
3500 26 15,4 25,3 11,5 52,5 9,3
3750 27,6 15,8 26,3 11,7 55,7 9,4
4000 29,2 16,2 27,3 11,8 58,9 9,5
4250 30,8 16,7 28,3 12 62,1 9,6
4500 32,4 17,1 29,3 12,2 65,3 9,7
4750 34 17,5 30,3 12,4 68,5 9,8
5000 35,6 17,9 31,3 12,6 71,7 9,9

Tabnuua 2.2. 3HayeHMA NOTepb AaBneHUs B KOHBekTopax AP, lNa

[nuHa N250.90 N310.90 N370.90
KODIYCa KOH- N250.110 | N250.150 | N310.110 | N310.150 | N370.110 | N370.150
BEKTOPA, MM Q250.75 | N250.200 | Q310.75 | N310.200 | Q370.75 | N370.200
Q250.110 Q310.110 Q370.110

750 1151 1482 1936 1278 2370 1098
1000 1367 1538 2072 1303 2803 1112
1250 1584 1593 2208 1329 3236 1127
1500 1800 1649 2344 1354 3669 1141
1750 2017 1705 2480 1379 4102 1156
2000 2234 1760 2616 1405 4535 1171
2250 2450 1816 2752 1430 4968 1185
2500 2667 1872 2889 1456 5401 1200
2750 2883 1928 3025 1481 5835 1215
3000 3100 1983 3161 1506 6268 1229
3250 3316 2039 3297 1532 6701 1244
3500 3533 2095 3433 1567 7134 1259
3750 3749 2150 3569 1583 7567 1273
4000 3966 2206 3705 1608 8000 1288
4250 4183 2262 3842 1634 8433 1302
4500 4399 2318 3978 1659 8866 1317
4750 4616 2373 4114 1684 9299 1332
5000 4832 2429 4250 1710 9733 1346

26



27

2.5. NMpwn onpegeneHnmn rmapaBnnyecKnX xapakTepucTnk MeaHbiX Tpyd KOHBEKTO-
pOB, YCTaHaBMMBaeMbIX B CUCTEMAX OTOMMEHNA C TemnepaTypon ropayven Boabl B rnpe-
Aenax 65—-105°C, 4To coOTBETCTBYET OTEYEeCTBEHHbIM CUCTEMaM OTOMNMEHUs ¢ Hanbo-
nee xapakTepHbIMW napameTpamu TennoHocutens 105/70, 95/70, 90/70 n 80/60°C, npu
pacxogax TenroHocuTensi Yepes oTonuTerbHbIN NPUBoP Mqp, Kr/C, OTNIUYHBLIX OT HOp-
mupyemoro (0,1 kr/c), 3Hadyenus (.y u3 Tabn. 2.1 cnegyeT YMHOXWUTb Ha MOMNPaBOYHbBIN
KO3(hpULUMEHT @3, NPUHMMAEMBbIN No Tabn. 2.3.

Tabnuua 2.3. NMonpaBoyYHbIN KO3hPULMEHT @3 ANA pacyéTa rmapaBiMyYecKoro
COMpOTUBIEHNA KOHBEKTOPOB Npu pacxofaax tennoHocutens Mg, yepes nx
npucoeauHUTENbHbIE NAaTPYOKU, oTNNYHbIX OT 0,1 Kr/c (360 Kr/4)

Mnp Mnp

Kr/c Kr/y Ps Kr/c Kr/y Ps
0,015 54 1,535 0,11 396 0,981
0,02 72 1,433 0,115 414 0,973
0,25 90 1,359 0,12 432 0,965
0,03 108 1,302 0,125 450 0,957
0,035 126 1,256 0,13 468 0,95
0,04 144 1,218 0,135 486 0,943
0,045 162 1,186 0,14 504 0,937
0,05 180 1,159 0,145 522 0,931
0,055 198 1,135 0,15 540 0,925
0,06 216 1,113 0,155 558 0,92
0,065 234 1,094 0,16 576 0,914
0,07 252 1,077 0,165 594 0,909
0,075 270 1,061 0,17 612 0,905
0,08 288 1,047 0,175 630 0,9
0,085 306 1,034 0,18 648 0,896
0,09 324 1,022 0,185 666 0,891
0,095 342 1,01 0,19 684 0,887

0,1 360 1,0 0,195 702 0,883
0,105 378 0,99 0,2 720 0,88

2.6. [ins py4HOro perynmpoBaHuUs TENSoBOro NOTOKa KOHBEKTOPOB WUCMOSNb3YT
KpaHbl perynuvpytowme no NOCT 10944-97, kpaHbl Onsi pyYHOW pPerynvpoBku oupm
«HERZ Armaturen» (Asctpus), «HaHdocc» (Poccus), «Oventrop», «Heimeiery,
«Honeywell», «\VARMANNY (F'epmaHus), «Komap» (®paHuusa), RBM (Utanusa) n gp.

2.7. KonBektopbl «VARMANN Nthermy», BcTpanBaemble B KOHCTPYKUMIO nona,
NPUMEHSIOTCA, KakK NpaBumno, B ABYXTPYOHbIX cuctemax otonneHus. [ns asTomartmye-
CKOro perynvpoBaHUs TEMMOBOro NoToKa B HACOCHbIX ABYXTPYOHbLIX cMCTeMax OoTonse-
HUSA MOXHO pekomeHaoBaTtb TepmocTatbhl «HERZ-TS-90-V» dompmbl «HERZ Armatureny
(pnc. 2.1), RTD-N dwmpmbl «daHdoce» (puc. 2.2), Tuna «V-exakt» mpmbl «Heimeiery
(puc. 2.3), Tuna A, RF n AZ dupmbl «Oventrop» n ap. Ana aTmx KOHBEKTOPOB 06bIYHO
Mcnonb3yTcs MogudmKauum TePMOCTATOB C BbIHOCHBIMW JaTYMKaMu.

HaknoHHble nuHum (1, 2, 3...) Ha guarpammax puc. 2.1, 2.2 n 2.3 nokasbiBaloT
AnanasoHbl NpeaBapUTENbHON MOHTaXXHOM HACTPOMKKU KranaHa perynsaropa B pexume
2K nnn 2°C (npu ycnoeBuu nponopuuoHanbHOro otknoHeHna Ha 2K vnm Ha 2°C). Ha-
CTpoMKa Ha pexum 2K o3HayaeT, YTO TepMocTaT YaCTUYHO NPUKPLIT U B Cnyyae npe-
BblLLEHMS 3a4aHHOMN TemnepaTypbl BO3ayxa B oTannmBaemoM nomewieHmm Ha 2K (2°C)
OH nepekpbiBaeT ABMXEeHWe BOAbl B NOABOASLLEM Tensonposoae. ATo obwenpuHaToe
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B €BPOMNEWNCKON MpaKkTUKe yCrNOBWE HACTPOWKM TEPMOCTAToOB NO3BOMseT notpeburento
He TONbKO CHWXaTb TemnepaTypy BO3Ayxa B MOMELLEHUN, HO M NO €ro XenaHuto eé no-
BbllLATb, €CNX TennoBas MOLHOCTb NpnbopoB nogobpaHa npaBubHO, B YaCTHOCTH, C
yyéTtom pekomeHpauun «Ctangapt ABOK» [4]. B psige cnyyaeB Begétcsa 6onee TouHas
HacTporka Ha 0,5K (0,5°C) unn Ha 1K (1°C), a nHorga gonyckaetcsa HacTponka Ha 3K
(3°C). OueBnaHO, Npu NOMHOCTBLIO OTKPLITOM KnanaHe rmgpaBriMyeckoe cConpoTuBreHne
TepmocTaTa byaet MeHbLue.
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Puc. 2.1. T'vgpasnnyeckne xapakrtepuctnkm tepmoctaTtos «IEPL-TS-90-V»

C npucoeguHuTenbHbiMn pasmepamu 3/8" n 1/2" ¢ npegBapuUTEnNbHON MOHTaXKHOW
HacTpovikon B pexume 2K (2°C) n npy NONHOM OTKPLITUK KranaHa
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Puc. 2.2. TnapaBnmMyeckne xapakTtepucTnkn tTepmoctatoB «[laHdocey»:
RTD-N 15 npu pasnuyHbIX YPOBHSAX MOHTaXHOW HACTPONKM KnanaHa
ANa ABYXTPYBHbLIX cucTem oTonneHus ¢ nogsoakamum dy, 15 mm
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Puc. 2.3. T'vapaennyeckne xapakrepucTuku tepmoctaTtoB «V-exakt» 3aBoga «Heimeier»
npv pasnuyHbIX YPOBHAX NpeABapUTENbHON HACTPOMKN NS ABYXTPYOHbIX
CUCTEM OTONMeHus ¢ nogeogkamm dy 15 mm
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Obpawaem BHMMaHMe, 4YTO, COrNacHoO gaH-
HeiMm OO0 «Butatepm», MOHTaXKHasa perynmpoBka
TepMocTaToB ANsl ABYXTPYOHbIX cucTeM oTonse-
HWA C NpegBapuUTenbHOM HACTPONKOW Ha No3nuun
1 n 2 He pekomeHayeTcs. JTO CBA3AHO C Heyc-
TOMYMBOCTBIO  TMAPABINYECKUX  XaPaKTEPUCTUK
9TUX TEPMOCTATOB Ha yKa3aHHbIX MO3ULMNAX pery-
NIMPOBKKN, OMACHOCTbLIO MX 3arpsi3HEHUSA U OrpaHu-
YEHHON BO3MOXXHOCTbIO (DaKTU4ECKOro perynupo-
BaHMsA TENMOBOro NoToKa.

B cBA3n ¢ 3TUM B ABYXTPYOHbIX cuctemax .
otonnenna OO0 «BVlTaTepM» pekomMmeHOyeT Ha Puc. 2.4. PacnonoxeHue 3anopHo-
nogarouwen noLgBoAKe K OTOMUTENbHOMY Npudopy perynupytoLLei apmaTypbl Ha nog-
yCTaHaBnMBaTb NPOCTENWMA TepmocTaTt 6e3 yCT- | Boakax K KOHBeKTopy: 1 — TepmocTat

poucTBa AN npeaBapuTenbHOM MOHTaXXHOW Ha- Ha nojarollem Tennonposoae, 2 —
CTPOVKM, a Ha obpaTHOW nogBoAKE 3amnopHO- | 3anOpHO-perynmpylowymn KnanaH Ha
perynupyowmin KnanaH, nossonswoowmi obecne- obpaTHoM Tennonposoae

YMBaTb MOHTAXHYIO NPELHACTPOMNKY.

dunpma «VARMANN» ons peanusaumm 3TOM maew npeanaraeT UCnonb3oBaTb
coBCTBEHHYIO 3amnopHO-perynupytowyto apmatypy (puc. 2.4). CooTBeTCcTBYyHOLIMNE MNa-
paBnuUyeckne XapakTepucTukm TepmocTtaTtoB (npoxogHoro — tun 701301, yrnosoro —
701302 n ocesoro — tvn 701303) npuBedeHbl NO AaHHbIM 3aBOAA-U3rOTOBUTENSA Ha
puc. 2.5, a 3anopHo-perynmpyromx knanaHos (npsimoro — tmn 701311 n yrnosoro — tun
701312) — Ha puc. 2.6. Bca ykasaHHas apmaTtypa xapakrepusyeTcs AMamMeTpoM YCroB-
Horo npoxoaa dy15 n ocHalleHa HaknaHoOW rankon ¢ BHyTpeHHen pesbbon G %. Pasve-
pbl 3TUX TEPMOCTATOB U KnanaHoB npusefeHbl katanore [6] pupmbl « VARMANN».

OtmeTum, 4yTO O6WMIK Nepenan AaBneHus Ha NoABoAKaxX K KOHBEKTOPY onpeae-
Ns8eTcsa Kak cymMa nepenagoB [aBfieHUMW HEMOCpPeACTBEHHO B KOHBEKTOpe (CM. Tabn.
2.1), TepmocTaTe (CM. puc. 2.5) n B 3anopHo-perynupyroiemM KranaHe (Cm. puc. 2.6).

[MYHKTUPHBIMM FIMHMAMM Ha pUC. 2.2 NOKa3aHo, NPU KakMx pacxogax BoAbl 3KBU-
BaneHTHbIN ypoBeHb Wwyma TepmoctatoB RTD-N He pgocturaet 25 wnn 30 ab. OBbI4HO
9TOT YPOBEHb LWIyMa He JOCTUraeTCs, eCnm CKOpPOCTb BoAbl B NoaBoakax He 6onee 0,6-
0,8 mM/c, a nepenag gaBneHust Ha TepMmocTtaTte He npeBbiwaeT 0,02 MlMa [13]. 3ameTum,
4yTo Ana obecneyeHns HopmarnbHOM paboTbl TepMocTaTa nepenag AaBreHUs Ha HEM
nomkeH bbiTb He meHee 0,005 MIMa.

Ha ocHoBe rpadmkoB puc. 2.1 n 2.2 ¢ Uenblo HenpeBbIWEHNA OMNYCTUMbIX LUY-
MOBbIX XapaKTEPUCTUK B XWIbIX MOMELLEHUAX peKOMeHayeTcs nogdbmpaTtb TepMocTaThl
N NPOBEPATb X NPEeAHACTPONKY Takum obpasom, YTOObl MakcMManbeHbIM Nepenag gas-
NeHUn TennoHocuTens B otonuTensHom npubope He npesbiwan 0,02-0,025 MMa (2—-
2,5 M BOA. CT.) NpU XapaKTEPHbIX AN OTEYECTBEHHOW MPaKTUKM nepenagax Temnepa-
Typ (06bl4HO A0 25°C) 1 Npu COOTBETCTBYHOLWMNX pacxofax TenrnoHocutens. Kak npasu-
no, aTa pekoMeHAauusi BbINOMHAETCH, eCrnv MOLHOCTb nNpubopa He npesblwaeTt 5-8
KBT. YTOObI MCKNOUMTL Nepenaabl aBnNeHns cBbiwe 2,5 M BoA. CT., MOXXHO NPUMEHATb
TepMoCTaTbl NOHWKEHHOIO CONPOTUBEHNA C HACTPOMKON Ha pexum 2K nnu 3K nnu yc-
TaHaBNMBaTb PYyYHbIE PErynsToOpbl C YY4ETOM MX MOSTHOMO OTKPbLITUSA B PacYETHLIN Nepu-
ofn.

2.8. Npn HeobxogMMOCTM NOOKITIOYEHUS KOHBEKTOPOB K OAHOTPYOHbIM cuctemam
OTONNEHUNA, HanpMMep, Npu nepumMeTpanbHON pasBoake Maructpanen LenecoobpasHo
Mcnonb3oBaTh cneuuanbHble TEPMOCTaTbl MOHWXKEHHOIO rMapaBfiMYecKoro conpoTmB-
nexHns n «H-obpasHble» KnanaHbl C U3MEHSEMbIM 3Ha4YeHNEM KoadpduumeHTa 3aTeka-
HUSA NOCPenCTBOM perynupyemoro 6arnnaca, nmerowerocs B Takux kranaHax. B atom
cny4yae LenecoobpasHo NPUMEHATb chneumarnbHble TEPMOCTaTbl YMEHbLUEHHOro rna-
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pPaBnMYECKOro conpoTuBneHus, Hanpumep, tnna «HERZ-TS-E» co ctaHgapTHOM unn
cneunanbHon ronoskon upmbl «HERZ Armaturen» (xog wtoka B pexume 2K cooT-
BeTcTBEHHO 0,44 n 0,7 mm), Tuna RTD-G15 dumpmbl «[JaHdocc», 3aBoga «Heimeiery,
Tvmna AZ n M dpmpmbl «Oventrop», Tuna H doupmel «Honeywell», a Takke TepmocTaTbl
dunpmbl « VARMANND» .

5

—

0
A 0/ONO)
o g XapakTtepuctuka TepmocraTa
s 4
S Ne FVHUN MponopuunoHansHoe
i OTKITIOHEHME
§ 1 1K
a 2 2 2K
(O]
5 3 3K
c
10
HayeHus k
8 Ne fimHun 3 ? © 3
7 (m°/4)(6ap)
0 1 05
4 2 0,95
3 3 1,25
, ks = 3,5 (M%/u)(6ap) ™
ludpaenuyeckue xapakmepu-
10° Cmuku rpugedeHbl 1o daHHbIM
10 2 34567810° 2 3 4567810° 2 3 4 567810 3aso0a-u3zomosumersi

Pacxop Tennonocutens M, kr/4 P

Puc. 2.5. N'mapasnuyeckne xapakrepuctukn tepmoctata « VARMANN» d, 15 ans
ABYXTPYOHbIX CUCTEeM oTonneHus (6e3 ycTporcTea Ans MOHTaXHOW NpeaHacCTPONKN)

XapaKTepVICTVIKa KrnanaHa

A 10°
o 9 3:;;:::_;' 3HauyeHus ky, Ne
E— g CTPOViKM (MA)(6ap) ™ | nuHau
za4 0,25 0,060 1
5 3 0,5 0,126 2
! 0,75 0,190 3
g2 1 0,250 4
= 1,5 0,420 5
) 2 0,819 6
! 3 1,236 7
4 1,700 8

[MpumeyaHrus.
1. 3navyeHusi npedHacmpolKu ornpe-

Oensiromest Konudecmeom obopomos
wiecmuepaHHUKa om  [OJIOXKEHUs
«MO/THOCMbIO 3aKPbIM».

2. [udpasnuyeckue xapakmepucmu-
Ku ripueedeHbi 1o daHHbIM 3agoda-
u3z2omosumerisi.

w hOoO~N® S

10° )
10 2 3 4 5678 102 2 3 4 56 7810°
Pacxop tennoHocutena M, Kkr/4 >

Puc. 2.6. M'vapaBnnyeckme xapakTepucTuku sanopHo-perynupytoutero knanaHa « VARMANN»
dy15 ¢ npeagBapuTEnNbHON HAaCTPONKON, yCTaHaBNMBaemMoro Ha obpaTHoOW NOABOAKeE.
Mpumep: npu pacxoge TennoHocuTens yepes knanadH M=100 kr/4 u 3HauyeHun npegHacTponkn 1,5 nepe-

nag gaeneHust Ha knanaHe pasHbli 5500 Ma, onpegensetca nepeceyeHnem nuHum Ne 5 B Touke P1
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2.9. ['vpgpaBnuyeckne xapakTepucTuKn perynupyroLien apMmatypbl B OTe4eCTBEH-
HOW npakTuke OB6blMHO MpeAcTaBrfeHbl, Kak yKasbiBanocb, KOIMMPULMEHTOM MECTHOro
COMPOTUBNEHUSA § N XapaKTEPUCTMKOM COMPOTUBNEHUA S nnu nepenagomMm (notepsimm)
AasneHuss AP Ha paccmaTpuBaeMOM yyacTke Npu pasfvyHbIX pacxodax TenroHocuTe-
na M un pasnuyHbIX YPOBHAX NpeaBapuUTeNbHOM MOHTaXHOM U TEKyLlen HacTpoeyHOoUn
perynnupoBok. [Mpn HaxoxgeHUn ruapaBnnuyeckux xapakTepucTuk TepmoctaToB (=('.

3a pybexom (cornacHo EN 215) ana xapakTepuCcTUKnm TEpMOCTaTOB MCMNOSb3y-
I0TCA pacxoaHble KoadduumneHTol (NponyckHas cnocobHocTb) Kv u Kvs. NepBbin onpe-
[ensieT pacxop TennoHocutens M B M*/4 npu onpeaenéHHOM MonoXeHun ycTpoiicTea
npegBapuTenbHOM MOHTaXHOW HACTPOMKUM U NoAbEME LUMUHAENS, COOTBETCTBYHOLLEM
HacTpOeYHOMY pexumy (MpPonopuuoHanbHOMY OTKMOHeHuo) Ha 0,5, 1, 2, 3 unn 5 °C
(06bI4HO Ha 2 °C), BTOpOWA - NpU MakcUMarnsHOM nogbeéme LnMHAens (Npu CHATLIX Tep-
MOCTaTMYECKOW rofioBKe U 3aMTHOM KOMMNayke) 1 MakCUMasribHOM OTKPbITUM YCTPOUCT-
Ba ONs1 MOHTa)XHOW HACTPOWKM Npu nepenage AasneHus Ha knanaHe AP pasHom 1 6a-
py (0,1 MIa). 3tn pacxogHble KoahduumneHTsl NnpuBeaeHbl B Tabnuuax puc. 2.5 n 2.6.

3HaveHue K, (1 Kys Mpu ykasaHHbIX Bbille YCNOBUSIX) BbIYMCNAKOT MO popmMyne

K M (M3/ux5ap)_l/2. (2.3)

v \/E
CnepyeT OTMETUTb, YTO 3Ty (popMyny MCNOMb3yHT BECbMa CBOEOOPa3Ho, T.K.
thaKTU4EeCKN BOMbHO 06paLLialoTcs ¢ pa3amMepHOCTb0: M B MP/4 (B HEKOTOPbIX M3AAHUSIX B
T/4, Toraa Bmecto Kv crniegyeT, kak ykasbliBanocbh, npuHuMmaTb 0603HadeHne Kw) n AP B
BGapax, npu4ém B NpocnekTax n kartanorax yawe nokasbiBatoT Kv (unu Km) He no non-
HOW Pa3MepHOCTU, @ NWLLb KaK PACXOAHYI0 XapakTepUCTUKY — M/4 (Mnm T/4) — 6e3 yué-
Ta pa3MepHOCTM nepenaga gaBreHus.
MNMocne npeobpasoBaHusa popmyn (2.1), (2.2) n (2.3), umeem

K M : (M3/HX6ap)7l/2 : (2.4)

v 2
NA-C-M
3aTeM, YCTpaHAsA HECOOTBETCTBMS B Pa3MEpPHOCTAX U NPUHMUMAs 3HadYeHus A no npuso-
Xenuo 1, nmeem

C
4 :K_12 (2.5)
nnn Ana nosfiHoro OTKPbITUA KnanaHa
C
- =—K12 : (2.6)

roe Ci — Ko3(pUUUEHT, YCTPaHAIOLWMNN HECOOTBETCTBME B Pa3MEpPHOCTAX WUCMOMb30-
BaHHbIX B (popmyrne apryMeHToB (C HEKOTOPOW MOrpeLlHOCTbI0 13-3a TeMnepaTypHOro
drakTopa).

B nepsom npubnmxeHmn ¢ 4onycTMMon Ansa npakTMyeckux rmapasBnnyeckmx pac-
YETOB MOrPELUHOCTbIO MOXHO NpUHATL Npu dy 15 MM ¢4= 97,3 Npun ycnosun, 4YTo Haxo-
ONMbIA NPU UCMBITAHUAX pacxon TENSIOHOCUTENSA onpeaenseTca B Kr/c, nepenag Aas-
nenuna AP npu Tex xe ucnblTaHusx onpegensietcsa B Na, a TemnepaTypa TensioHocuTe-
na B cpegHem pasHa 50°C.

OueBnOHO, YTO M3 TeX e (POPMYI MOXHO NOMYYUTb

S=% , Ia/(kz/c), (2.7)

c 2

=2 aj\Kke/c .
S = afle/e) (2.8)

vs
vs
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3HayeHnsa cq N Cy 3aBUCAT TakKe OT TemnepaTypbl TEMMOHOCUTENS NPU UCMbITa-
HUAX, NPU4EM cp=1,37-c1 npu dy15, T1.e. c,=133,3. O4eBMAHO, YTO pasMepHOCTb S COOT-
BETCTBYET yKazaHHOW ONnd ypaBHeHus (2.1).

CnepnyeT ydecTb, 4TO MPUHATBIM Npu onpedeneHun K, nepenag gaBreHUst Ha
knanaHe B 1 6ap He Bcerga nNpakTUYecKn BbINOSIHUM: MakCUMarbHblM nepenaj gasne-
HUSA Ha KnanaHe obbl4HO He gorkeH npesbiwatb 0,2-0,3 6ap. OTMEeTUM, YTO PEKOMEH-
ayemMbl npegen aToro nepenaga Ans OOMbWMHCTBA KOHCTPYKUUW TEPMOCTaTOB CO-
ctasnget ot 0,1 go 0,2 6ap, MHade HapylwaeTca HopMarnbHas paboTta TepmocTaTa, B
YACTHOCTU SKBUBASNEHTHbIM YPOBEHb LUYMa, Kak YKa3blBarioCb, MOXeET MnpeBbilwaTtb 25
ab(A). MMoatomy, cormacHo EN 215, B kayecTBe HOpMaTMBHOrO nepenaga MNpUHAT
AP=0,1 6ap (0,01 Mlla), a HOMUHaNbHOE 3Ha4YeHWe pacxoaHblX koaduumeHToB K,
nnun Kys onpegenserca pacyéTtHbeiM cnocobom no dopmyne (2.3), XOTs Npu 3TOM BHO-
CUTCHA MOrpelHOCTb U3-3a HeKBaapaTMYHOCTU 3aBMCUMOCTU nepenaga AasreHus oT
pacxoja TernmnoHoCUTeNs, pasfiMyHON y pasHbIX TEPMOCTaTOB.

CornacHo pocCUMNUCKUM HOpMaTuBaMm, OPUEHTUPOBAHHBIM Ha OOHOTPYOHbIE cuUC-
TeMbl OTOMMEHUs, pacxop TEnroHOCUTENS Yepe3 OTonuTenbHbIN Npubop My, NpUHAT
paBHbiM 0,1 kr/c (360 kr/4) [7], [12]. OueBMAHO, YTO NPU MOHTaXe TepMocTaTa y OTO-
nuTenbHoro npubopa B OogHOTPYOHOM cucteme M HeobBXoaMMOW NpU 3TOM YCTaHOBKE
3amblKaloLLLero y4actka aons TenrnoHocuTens, npoxoasiero yepes npubop My, cyuie-
CcTBEHHO MeHblue 0,1 Kr/c n onpegenseTca KO3PMOULNEHTOM 3aTeKaHUs Onp COrnacHoO
3aBNCUMOCTU

Mnp = Qnp * Mer (2.9)
roe Mg — MaccCHbIM pacxof TENNOHOCUTENS MO MarucTpanu Unu CTosiky OaHOTpYyOHOM
CUCTEMbI OTOMNSIEHUSA NMPU OOHOCTOPOHHEM MOAKMOYEHUMN y3ria OTOMUTENbHOro Npubo-
pa, Kr/c.

CornacHo gaHHbiMm OO0 «Butatepm» 3HayeHna koaduumeHTa 3aTekaHnsa npu
MCMNONb30BaHMM TEPMOCTATOB OTHOCUTESTIbHO HU3KOro rmapaBfiyecKkoro conpoTusrie-
Huna ((=20-65) HaxogaTca obbivHO B npegenax 0,15-0,35, T.e. xapakTepHbI pacxoq ye-
pe3 Npubop B 3TUX YCNOBUSAX JOMMKeH cocTaensaTb 50-120 kr/u.

MNpn ncnonb3oBaHnM «H-06pasHbIX» KnanaHoB C MX MOMOLLbIO 3HAYEHUS Onp
MOXHO yBenuuutb o 0,4 - 0,9, HO pekomeHayeTcst orpaHnymMBaTh 3HadeHnem 0,5.

MoppobHble cBeoeHMst O TepMmocTatax M 3anopHO-perynupyrolen apmatype
MOXHO NOnyYnTb B NpeacTaBUTENbCTBAX COOTBETCTBYHOLWMX dupm, a Takke B OO0
«Butatepm» (Homepa TenedoHOB yKa3aHbl Ha CTP. 2 HACTOALLMX PEKOMEHAALMN).

2.10. 3Ha4yeHna yaenbHbIX CKOPOCTHbIX AaBNEeHUN U NpuBEOEHHbLIX KO3duum-
€HTOB IMAPaBIMYECKOrO TPEHUS ONS CTanbHbIX TEMMONPOBOOOB CUCTEM OTOMNSIEHUA
npMHMMatoTCa No npunoxeHuio 1. MapaBnMyeckne XapakTepucTukU MeaHbIX Tensno-
NpOBOAOB NPUBEAEHbI B NMPUNOXKEHUN 2.

2.11. T'ngpaBnu4yeckne xapakTepucTukn nonnnponuieHoBbIX Tpyb tna «dyauno-
TepM» 1 metannononumMmepHbix Tpy6 «Kutek» nmetotca B OO0 «Butatepmy.

AHanornyHble OaHHble Ans KOMOMHMPOBAHHbLIX NOMUNPONUIEHOBLIX TPyO Tuna
«®y3notepm LLTabny» npuseneHsl B TP 125-02 [14].

2.12. Tpn ncnonb3oBaHUN HU3KO3aMepP3atoLLEero TENOHOCUTENS Ha ITUNEHINK-
KOMNeBOW OCHOBE rmapaBfnyecKMe XapaKTepuUCTUKM KOHBEKTOPHOro y3na crnenyet yBe-
nnymeaTb B 1,25 pasa, npu NCNONb30BaHNN aHTUMPU3a Ha NPOMUMEHTIINKONEBON OCHO-
Be — B 1,5 pasa.

2.13. CornacHo gaHHbiM OO0 «Butatepm» nNpouM3BOAUTENBHOCTbL HACOCOB AN
CUCTEM OTONMEHUSA, 3aMNONHAEMbIX aHTUPU3OM Ha ITUNEHITIMKONEBOW OCHOBE, HEOb-
xogumo yeenuumnsatb Ha 10%, a ux Hanop Ha 50% B CBA3U C CyLLECTBEHHbIM pasnnyu-
eM Tennodunsn4eckmnx CBOMCTB aHTUdpm3a 1 BoAbl.
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3. TennoBoun pacuyer

3.1. TennoBon pacyéT NpoBOAUTCA MO CYLLECTBYHOLMM MeTogukaMm C npuMmeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3NOXEHHbIX B CreLmanbHON 1 B CNpaBoY-
HO-MH(popmaumoHHon nutepaTtype [10] u [11], ¢ y4ETOM AaHHbIX, NPUBEAEHHLIX B Ha-
CTOSALMNX peKkoMeHOaLmsX.

Ecnun koHBEKTOpPLI OCHaLLEeHbl aBTOMaTUYECKMMU TEPMOpPErynsiTopamu, To BO U3-
6exxaHne pa3banaHCUpPOBKN CUCTEMbI OTOMMEHNSA NpU €€ JKCnnyaTaunum n HapyLleHns
3aKOHa O 3awuMTe npaB noTpebutena Tennonotepu, onpeneréHHble Nno POCCUUACKUM
MeToauKam, cnegyet yBenuumeaTb B 1,15 pasa ons Xunbix NnoMeLLeHnin, B KOTOPbIX YC-
TaHaBNMBAKTCH KOHBEKTOPbLI C aBTOMaTU4eckumMmu tepmoperynatopamu [4], [15].

3.2. Tennoson notok Q, BT, koHBekTOopoB «VARMANNY npu ycrnosuax, oTnvy-
HbIX OT HOpMarsibHbIX (HOPMUPOBAHHbBIX), oNpeaenseTcsa no opmyne

0=0,-(©/70)" (M, /01) q-b=0, @ -p,-b=K, -70-F-,-p, q-b, (3.1)

rae Oy - HOMUHamMbHbLIA TENMOBOW MOTOK KOHBEKTOPa MPU HOPMarbHLIX YCIOBMSX, MPUHM-
Maembi no Tabn. 1.2 n 1.3, BT;

O - dakTnyeckuit TemnepatypHbiii Hanop, °C, onpeaensemMsiin no opmyne

t +t At
O="t—*—t =t —2 ¢ . (3.2.)

n H n

30ecb

t, v t, - COOTBETCTBEHHO HavanbHas U KOHeYyHas TemnepaTtypbl TenrnoHocutens (Ha
BXO/le 1 BbIXOAe) B KoHBekTope, °C;

t, - pacyétHaa Temnepartypa noMeLleHusl, MPUHUMaemMasi paBHOW PaCYETHOW TeM-
nepaType Bo3ayxa B nomewieHuu tq, °C;

Atnp' nepenan temMmneparyp TennoHocuTena Mmexny BxogomMm M BbIXOAOM KOHBEKTO-

pa, °C;

70 - HopMUpOBaHHbI TeMNepaTypHbIi Hanop, °C;

n v m — aMnupuyeckne nokasatenu CTeneHn COOTBETCTBEHHO NPU OTHOCUTESbHbIX
TemnepaTypHOM Harnope MU pacxoge TennoHOCUTENd NPUHMMAaKTCA B 3aBUCUMOCTU OT
BbICOTbl KOHBEKTOpPOB o Tab. 3.1;

an — (paKTMYECKNMIN MacCCHbIA pacxod TenmnoHocuTensa Yepes3 OTONUTENbHbIN Npu-

6op (KOHBEKTOP), Kr/C;

0,1 — HOPMUMPOBAHHbLIN MaCCHbIA pacxod TEennoHOCUTENS Yepe3 KOHBEKTOP, Kr/C;

b — 6e3pa3MepHbIi MONpPaBoYHbIN KOIMMULUMEHT Ha pacyéTHoe aTmocdepHoe
aasrneHve (NnpuHMMaeTcsa no Tabn. 3.2 Ans KOHBEKTOPOB, paboTalolmnx B pexmme CBO-
GOAHOWN KOHBEKLNN);

¢, =(©/70)"" — BeapasmepHbIi NONPaBOYHbI KO3PMULIMEHT, C MOMOLLLIO KOTOPOrO
YyYMTbIBAETCS M3MEHEHME TEensoBOro MOTOKAa KOHBEKTOpa Mpu OTNNYUW  PacHETHOro
TemnepaTypHOro Hafnopa oT HopMarsibHOro (MpuH1UMaeTcsa no Tabn. 3.3);

®, = (an/o,l)f” — Be3pasmMepHbIii NOMPaBoYHbIA KOIPMDULIMEHT, C MOMOLLbIO KOTOPO-

ro yyuTblBaeTCcsl W3MEHEHME TEnsIoBOro NOTOKA KOHBEKTOPA MpPW OTNIMYMM PaCYETHOro
(dpakTnyeckoro) mMaccHoro pacxoga TensioHocuTens 4vepe3 npubop OT HOpPManbHOro
(NnpuHMmaeTca no tabn. 3.4);

q - 6e3pa3amepHbI NOMPaBOYHbIA KOIPMDULMEHT, C NMOMOLLLIO KOTOPOro y4UTbIBA-
€TCS M3MEHEHMe TEennoBOro MOTOKa KOHBEKTOpa MpU OTAMYUKM PaCYETHOM CKOPOCTU



35

BpaLLlEeHNA poTopa BEHTUNSATOPA OT MakcumanbHOW (MpuHUMaeTcsa no Tabn. 3.5 Tonbko
Ans koHBekTopoB «Qthermy);
K.y — xoathuumMeHT Tenmnonepenayn KOHBEKTOPA NMPU HOPMaribHbIX YCIOBUSIX, Of-
pegensemsin no opmyne
— 2,
K”y = Q”y/(F -70), B1/(m°-°C), (3.3)

roe F — nnowaab HapyHoii MOBEpXHOCTU TennoobMeHa KoHBekTopa, M> (MpUHM-
mMaeTca no Tabn. 1.2 n 1.3).

3.3. KoahdpuumeHT Tennonepenayn KoHsektopa K, BT/(MZ'OC), npwn ycrioBuax, oT-
NNYHBIX OT HOPMaribHbIX, onpeaenseTca no popmyne

K=K, -(©/70) (M, /01) -q-b=K, -(©/70) -¢,-q-b.  (34)

3.4. lNonesHbIn TENNOBOM NOTOK TEMSIONPOBOAOB B 3@aBUCUMOCTM OT MecTa Mnpo-
Knagku npuHumaeTtca obblvHO B npegenax 50-90% ot obwen Tennootgayun Tpyd npwm
npoknagke ux y Hapy>XHblX CTeH 1 nepekpbltui 1 gocturaet 100% npu pacnonoxeHunn
TENnonpoBOAOB Yy BHYTPEHHUX MEPEropogok M nepekpbiTui. TennosBon NoTok 1 M oT-
KPbITO MPOMOXEHHbIX BEPTUKANbHbBIX rMagkMx MeTannmyeckux Tpyb, okpalleHHbIX Mac-
NAHOW Kpackown, onpenensieTcss rno npunoxenuto 3. TennoBon MNOTOK rOPU3OHTanNbLHO
NPONOXeHHbIX TPYD, a Takke apdEeKT BMAHNA YCIOBUIN NpoKnagku Tpyb Ha ux Tenno-
oTAavy onpenensdeTcsa ¢ y4€TOM NPUBEAEHHbBIX B 3TOM NPUMOXKEHUN NMPUMEYaHNIA.

Tabnuua 3.1. YcpegHéHHble 3Ha4YeHUA nokKasaTenen
cteneHM N m

BeicoTa Pexvm paboThl
Tun KoHBekTOpa n m
KOHBEKTOpa, MM KOHBEKTOpa
90 110 0,4 0,05
«Ntherm» CsoboaHas
150 n 200 KOHBEKUWS 0,43 0,05
75 CBobopaHas - -
KOHBEKUUS
«Qtherm» 110 H 0,47 0,05
75 1 110 BbIHy>XaeHHas 0,08 0.1
KOHBEeKUMS

[MpumMeyaHue: 3Ha4YeHNss N 1 m KOHBEKTOPOB «Qtherm» Npu pasnuyHbIX CKOPOCTSX Bpa-
LLIEHNs1 pOTOpa BEHTUMATOPA U3MEHSIKOTCHA HE3HAYUTENBHO, NO3TOMY C JONYCTUMON ONs
NPaKTUYECKNX PaCYETOB MOrPELUHOCTbLI UX MOXHO NPUHATbL OQVMHAKOBLIMW B AMana3oHe
nameHeHus ckopoctn 30-100% oT MakcMMarbHOro 3Ha4YeHUS.

Ta6bnuua 3.2. 3HauyeHMA nonpaBoYHOro koadgcduuymeHra b
(ANns KOHBEKTOPOB BCEX MoAaeren)

ATMmO- rMa 920 933 947 960 973 987 | 1000 | 1013,3 | 1040

chepHoe MM
naenexve | oo oy 690 700 710 720 730 740 750 760 780

b 0,947 | 0,954 | 0,961 | 0,968 [ 0,975 [ 0,983 | 0,992 1 1,015
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Tabnuua 3.3. 3Ha4yeHMsA nonpaBoO4YHOro KoadpcpuumneHTa @1

3HayeHns @4 Ans KOHBEKTOPOB
0, «Ntherms «Ntherms <<cherm» BbICO- | «Qtherm» BbicOTON
°C BbicoTON 90 | BbicoTon 150 | TO% 110 MM B pe- | 751 110 MM B pe-
1 110 MM 1 200 MM Xvnme cBoboaHOM KMME BbIHYX[EeH-
KOHBEKLMU HOW KOHBEKLUU
44 0,522 0,515 0,505 0,666
46 0,556 0,549 0,539 0,635
48 0,59 0,583 0,574 0,665
50 0,624 0,618 0,61 0,695
52 0,66 0,654 0,646 0,725
54 0,695 0,69 0,683 0,756
56 0,732 0,727 0,72 0,786
58 0,769 0,764 0,758 0,816
60 0,806 0,802 0,797 0,847
62 0,844 0,841 0,837 0,877
64 0,882 0,88 0,876 0,908
66 0,921 0,919 0,917 0,938
68 0,96 0,959 0,958 0,969
70 1 1 1 1
72 1,04 1,041 1,042 1,031
74 1,081 1,083 1,085 1,062
76 1,122 1,125 1,128 1,093
78 1,164 1,167 1,172 1,124
80 1,206 1,21 1,217 1,155
82 1,248 1,254 1,262 1,186
84 1,291 1,298 1,307 1,218
86 1,334 1,342 1,353 1,249
88 1,378 1,387 1,4 1,28
90 1,422 1,432 1,447 1,312
Ta6bnuua 3.4. 3HauyeHUA nonpaBoYHOro koadcpuumeHTa @,
3Ha4deHunsa @, ans 3HaudeHus @, ons
M:p KOHBEKTOPOB M:p KOHBEKTOPOB
«Ntherm» n | «Qtherm» «Ntherm» n | «Qtherm»
«Qtherm» B | B pexume «Qtherm» B | B pexume
pexume BbIHY>XAEH- pexnve BbIHY>XAEH-
kr/c Kr/4 cBoboaHom HOW KOH- kr/c Kr/4 cBoboaHowm HOW KOH-
KOHBEKLMM BEKUUN KOHBEKLMU BEKUNN
0,015 54 0,91 0,827 0,08 288 0,989 0,978
0,02 72 0,923 0,851 0,09 324 0,995 0,99
0,03 108 0,942 0,887 0,1 360 1 1
0,04 144 0,955 0,912 0,125 | 450 1,011 1,023
0,05 180 0,966 0,933 0,15 540 1,02 1,041
0,06 216 0,975 0,95 0,175 | 630 1,028 1,058
0,07 252 0,982 0,965 0,2 720 1,035 1,072
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Tabnuua 3.5. 3HayeHns nonpaBoyHoOro koacpcpuumnerHTa ¢
Ana KoHBeKTopoB «Qtherm»

CkopocTb CkopocTb CkopocTb
BpaLleHusi po- BpaLLleHuns po- BpaLleHnsi po-
TOpa BEHTUNSA- q TOpa BEHTUNSA- q TOpa BEeHTUnNs- q
Topa B % OT Topa B % oT Topa B % OT

MaKCUMabHON MaKCUMaIbHOM MaKCUMaIbHOM
30 0,6 55 0,82 80 0,94
35 0,65 60 0,85 85 0,96
40 0,7 65 0,88 90 0,98
45 0,75 70 0,9 95 0,99
50 0,79 75 0,92 100 1

[MpumeyaHue: HacTporika Ha HeobXxoouMbIA «MPOLIEHT CKOPOCTU BpalleHust
poTopa» NO OTHOLUEHWUIO K MakCMMaribHOM CKOPOCTU BpaLleHUs OCyLLecTBIs-
€TCH COrnacHo UM@poBbIM yKasaHuUsM B % Ha MyribTe YCTaHOBKM CKOPOCTU
BpaLLeHns poTopa KOHBEKTOPA.

3.5. lMpn nogbope KOHBEKTOPOB, BCTpaAMBAEMbIX B KOHCTPYKLUMIO Nona, OBbIYHO
NCXOOAT U3 pa3MepoB KaHanos, pa3MellaeMblXx BHYTPU OTanjnBaemMoro rnomMeLleHus.
OTN KaHanbl pacnonaratTcs, Kak NpaBuIio, BAOMb HapYyXHOro, yale 3acTEKIEHHOro
orpaxgeHus. 3Has TennonoTepn NoMeLLeHNa U pacvyE€THble napamMeTpbl TEMSIOHOCUTE-
ng, onpefenstoT Tpebyemyto TeNNONNOTHOCTb KOHBEKTOPA (OTHOLUEHWE TensioBoro no-
TOKa NpW 3afaHHbIX NapameTpax TeNNoHOCUTENS K ANUHE 3anpoekTUPOBAHHOIO KaHa-
na B nony), a 3aTemM ¢ y4€TOM rnybuHbI 1 BbICOTbI KaHana BblbupatoT Hanbonee noaxo-
aswmne mogmdvkaumm n TmnopasmMepbl KOHBEKTOPOB. B ganbHenwem pacyéTt Benertca
No TPaauLUMOHHOW MEeTOOUKE.

Heobxogumo otmeTutb, 4to ecnu nogdupartb koHBekTop «VARMANN Qtherm»
HecTaHOapTHOW ANWHbI, TO YacTb HarpeBaTerbHOro afieMeHTa, KoTopasa He obayBaeTca
BO34YyXOM OT BEHTUNATOPA, paboTaeT hakTUyeckn B pexxmume cBob6OaHON KOHBEKUUKN. B
9TOM cry4ae TensioBoW MOTOK OT YacTu TenrnoobMeHHWKa, He NepeKPbITON BEHTUNSATO-
POM, MPUHUMAETCA paBHbIM TeNI00TAA4e NpU BbIKMIOYEHHOM BEHTUNSATOPE.

3.6. lMpn nogbope cneayeT yuntbiBaTh, YTO B Cly4Yae MCMNOSIb30BaHUSA BO34YyXO-
BbIMYCKHOW PELUETKN C nonepeyHbIM1 antoMUHUEBLIMU NTaHKaMun (NepbsiMn) TensoBown
notok koHBekTopoB «VARMANN Nthermy», ymeHbLUaeTcs U3-3a HEKOTOPOro neperpesa
NOCTYNaloLLEro K HarpeBaTeflbHOMY 3fieMeHTYy BO3yXxa.

YcpegHEHHbIE 3HAYeHMs1 MONPaBOYHOrO KO3huUmneHTa, yumTbiBalOWEro BAns-
HWEe KOHCTPYKUUKM BO3Oyx0BbINyckHOM pelleTkn koHBekTopoB «VARMANN Ntherm» Ha
MX HOMUHAMbHbIVA Tennosow notok @, (cm. Tabn. 1.2), npueeaeHsl B Tabn. 3.6.

Ons koHsekTtopoB « VARMANN Qtherm» BNnaHME KOHCTPYKLMM PELUETKN Ha Ten-
NIOBOM MOTOK YYMTbIBAETCA TONbKO Npu paboTe B pexmme CBOOOOHON KOHBEKLUMU (CM.
Tabn. 1.3). MNpun BKMOYEHHbBIX BEHTUNATOPAX NOMNpPaBKy cornacHo 1abn. 3.6 MOXHO He
yYnTbIBaTb.
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Tabnuua 3.6. NMonpaBo4HbIN KO3PPULIMEHT K 3HaYeHuto @, (Tabn. 1.2)
(ans konBekTopoB «VARMANN Nthermy)

. MonpaBo4HbIN
Tun peLwéTkm
KO3thhULMEHT
C npogornbHbIMKU NIaHKaMm 1,02
C nonepeyHbIMM CTanbHbIMW NflaHKaMu 1
C nonepe4HbIMKN antoMUHUEBLIMUM MaHKaMu 0,98

3.7. lNpwn BbLINONHEHMM KOHBEKTOPA MO Ayre (Harnpumep, A5 yCTaHOBKM B dpKe-
pax) TennoBble XapaKTEPUCTUKU CHmxawTca B cpeagHem Ha 10% w3-3a BeepHOCTU
opebpeHusa un, Kak crnefcrTevMe, HEPaBHOMEPHOro pacnpegerneHms noToka Bo3gyxa no
rnybuHe KOHBEKTOpPA.

3.8. JanbHOBOMHOCTL BEPTUKANbHOM CTPYWM Hagd BCTPOEHHbLIM B MOST KOHBEKTO-
poM gocTturaeTt obbl4HO 2 — 2,5 M npu paboTe B pexxume cBOOOAHON KOHBEKLINM.

Pac4ét panbHOBOMHOCTM CTpyn B NepBOM NpubAMKeHUn yaobHO BbIMOMHATL MO
meTtoauke KO. A. TabyHwmkoBa [16].

3.9. lMpwn ncnonb3oBaHMN aHTUAPM3a Ha STUIEHITINKONEBON OCHOBE Heobxoau-
Masi nfowazab NOBEPXHOCTU HarpeBa AOMMKHa ObITb yBeNMYyeHa B cpegHeM B 1,12 pasa
MO CPaBHEHMIO C pacCYNTaHHOM NMpu TennoHocuTene Boge. pn ncnonb3oBaHUN aHTU-
dp13a Ha OCHOBE MPOMUMEHINIMKONA MroLwanb NOBEPXHOCTU HarpeBa pekomeHayeTcs
yBennyntb B 1,3 pasa.
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4. YxazaHusa no moHTaxy KoHBekTopoB « VARMANND»

4.1. MonTax koHBekTopoB «VARMANNY npoussogutca cornacHo TpeboBaHusaM
CHwuIM 3.05.01-85 «BHyTpeHHME caHUTApHO-TEXHUYECKME CUCTEMbI» [17], HacToAWMX
pekomMeHgauun, a Takke pekomeHgauun [18].

4.2. KOHBEKTOpbI NOCTaBMAITCA COrMacHO HOMEHKNaType, NpuBeaeHHON B Tabn.
1.2, ynakoBaHHbIMW B cbope (C peLléTKkon) B TEPMOYCAA0UHYHO NNEHKY.

4.3. MoHTax kKoHBekTopoB «VAR-
MANN» pekomeHagyeTcsa BecTu B crie-
aywouwem nopsagke (Ha puc. 4.1 - 4.8 yc-
NOBHO nokasaHbl KkoHBekTopbl «VAR-
MANN Ntherm» 3a ncknioyYeHnem pwuc.
4.6):

- CHATb YNaKOBKY C KOHBEKTOpPA;

- pa3mMecTuUTb KOHBEKTOp B Nnome-
LLIeHUM B COOTBETCTBMM C TpeboBaHMAMU
npoeKTa CUCTEMbl OTOMMEHNS; PEKOMEH-
AyemMoe pacCcTosHuWe OT OCTeKNneHusa Ao
Kpasi KOHBEKTOpa LOMKHO HaxXOAUTbCs B
npegenax 50...250 mm (puc. 4.1); rap-
OWHbI HE OOMMKHbI HaxoAUTbCS Hah KOH-
BEKTOPOM;

- YCT@HOBUTb KPOHLUTENHbI (HOX-
KW) Ons oukcaumm KOHBEKTOPaA;

- CHATb AEKOPATUBHYIO PELLETKY;

- perysimpoBoYHbIMM BUHTaAMKU MO
YPOBHEMEPY YCTAHOBUTb KOPMYC KOHBEK-
TOpa B roOpu3OHTarlbHOW MNIIOCKOCTU; ero
BEpPX OOIMKEH pacnonaratbCsl Ha ypoBHE
HyneBon OTMETKM YMUCTOro nona (puc.
4.2);

- 3aKpenuTb BUHTaAMW HOXKW ANS
dukcaumm KoHBeKTopa B nony wn ybe-
ONTBCH, YTO KOHBEKTOP 3aKpennéH XecT-
ko (puc. 4.3);

- CHATb 3arnyLKkyu ¢ Kopryca KOH-
BEKTOpa CO CTOPOHblI MogBoda Tensno-
NpoBOAOB;

- YCTaHOBWUTb KOpMyC Tepmopery-
nupytowlero knanada (3) Ha nogaroLLyto
AVHUIO W 3anopHbIN UM 3aNOpPHO-
perynupytowmin knanaH (4) Ha obpaTtHyo
NVHWIO; NOAKNIYNTE nogawwmn (1) u
obpaTtHbIv (2) TennonpoBoabl (puc. 4.4);

- MPOBECTU rMapaBfnyeckme uc-
NbITAHUSA CUCTEMBI;

- OCHacTUTb KOopryc Tepmopery-
NUpyoLWero kranaHa oOgHUM U3 Tpéx
BO3MOXHbIX BapuvaHTOB MPMBOLOB: pPYyu-
HbIM (N03. 5 Ha puc. 4.5 A), TepmocTaTtu-
YECKMM 3MIEMEHTOM C AUCTaHLMOHHbIM

Puc. 4.1. YctaHoBka koHBekTopa «VARMANN
Ntherm»

Puc. 4.2. HuBenunpoBka (tocTupoBkKa)
KOHBeKTOpa

Puc. 4.3. dukcaumsa (3akpenneHune) KoHBeKkTopa
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ynpasrieHnem (no3. 6 Ha puc. 4.5 B) nnun tepMmoanekTpnyeckum cepsonpmneogom (nos 7
n 8 Ha puc. 4.5 C) cornacHo NpUHATON NpY NPOEKTUPOBAHNM CXEME PErynMpoBaHna Te-
NnoBOro notoka koHeekTopa. Cxema B npumeHseTca Tonbko Ans KoHBekTopoB «VAR-
MANN Nthermy;

- NpY MOHTaxe KOoHBeKTopoB «Qtherm» nopsBecT CUNOBOW NPOBOL U KOMMYHU-
KauMOHHbIN Kabenb, a 3aTeM NOAKMYMTb UX COrNAacHO MHCTPYKUUKN MO INEKTPUYECKUM
noakroyeHusm (puc. 4.6).

Puc. 4.4. MoHTax knanaHoB 1
nogeoAka TennonpoBOAOB:

1 — nogaroLwmin TennonpoBoA,
2 — obpaTHbIN TENNONPOBOA,
3 — TepMoperynupyoLmin KnaraH,
4 — 3anopHO-perynmMpyroLLmMn Knanax

Puc. 4.5. MoHTax npmMBogoB npu
Pasnu4YHbIX CXemax perynmpoBaHus:

1 — nogatowmn Tennonposod, 2 — obpat-
HbI TENNONPOBOA, 3 — TEPMOPErynnpyo-
LKW KNanaH, 4 — 3anopHO-perynupyroLLunn
KnanaH, 5 — TepMocTaTU4eCcKnUi afieMeHT
TepmocTaTa, 6 — TepMoCcTaTU4eCcKni ane-
MEHT C BbIHOCHbIM AAaTYMKOM AUCTAHLIMOH-
HOro ynpaBneHusi, 7 — TepMO3feKkTpu4e-
CKMIA CepBONpmMBOL, 8 — BLIHOCHOM AaT4YuK
TepmocTaTa, 9 — KneMmHas kopooka




Mepen 3anuekon nona 6GeTOHOM,
crnepyer:

- NPOBEPUTL NPaBUNbHOCTbL YCTaHOB-
KM KOHBEKTOpa Ha YpOBHE norna, Haaéx-
HOCTb (buKCauuMnM KOHBEKTOpa, MpaBuslb-
HOCTb MOAKIIOYEHUS TENNonpoBOAOB U Kna-
NnaHoB, a Takke paboTocnocobHOCTb cucTe-
Mbl perynmpoBaHus;

- 3aKpbiTb U YNNOTHUTL BCE OTBEp-
cTusi B Kopnyce (Bo usbexaHue nonagaHus
XngKoro 6eToHa BHYTPb);

- BbINOMNHUTL TEMMOBYID W30NALUIO
TennonpoBoAoB.,;

- HakpbITb KOHBEKTOP  3aLMTHOW
KPbILLKOW (B KOMMNIIEKT HE BXOAMT) - PUC.
4.7.

B ya 2
Puc. 4.6. PaamelleHue y3na anekTpn4ecko-

ro ynpasneHus B kopobe KoHBeKTopa
«Qtherm»

Mocne 3anuBku nona 6etoHom (puc. 4.7), 3aTBepAeBaHnsa pacTeBopa, YKnaaku
NOKPLITUS Nona M OKOHYaHUSI OTAENOYHbIX PaboT CHATb 3aLUMUTHYIO KPbILLKY U YNOXWUTb
AEKOPaTUBHYIO peLléTky (puc. 4.8).

Puc. 4.7. 3anuska 6eTOHHOro nona: Puc. 4.8. YcraHoBka gekopaTuBHOWM
1 — 3aWmTHan KpblWwka, 2 — Tennosas n3onaums PeLLETKN

4.4. MNpwn coeguHeHUN KOHBEKTOPOB C nogsoakamu crnegyet cobntogaTb OCTO-
pOXHOCTb. Bo n3bexaHve nedopmMmpoBaHUA TOHKOCTEHHbLIX MeAHblX TpyO Harpesa-
TENbHOrO 3fIEMEHTa U NaTyHHbIX NPUCOEOUHUTENbBHLIX NaTpybkoB Heobxoaumo yaep-
XMBaTb LUECTUIPAHHMK NATPYOKOB ra€yHbIM KIHYOM.

4.5. MoHTax koHBekTopoB «Ntherm» pnuHou csbiwe 3000 MM, COCTOALLUMX U3
COCTaBHbIX KOPOOOB, OCYLLECTBNAETCA COrnacHo cneumanbHOn «MHCTpyKuun», paspa-
6otanHon OO0 «BapmaHH» (pekBu3nTbl ykadaHbl B . 1.1).

4.6. KoHsektopbl «VARMANNY» 00 MOHTa)a A0SMKHbI XPaHUTLCSA B ynakoBaHHOM
BUAE B 3aKpbITOM NOMELLEHUN ¥ BbiTb 3alyumLLEHbl OT BO3AEUCTBUA BNarn U XMMUYECKnX
BELLECTB, BbI3bIBAKLLNX KOPPO3MHO.

4.7. Mo BonpocamM YCTaHOBKM U MOHTaXa AONOMHUTENBbHbIX KOMMNEKTYLWNX ae-
Tanen cneayet obpawatbes B OO0 «BapmaHH».
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4.8. Npn MOHTaXe CUCTEM OTOMNSIEHUSA C KOHBEKTOpaMu crneayeT y4yuTbiBaTb OCO-
GeHHOCTN coeauHeHnsa Tpyb 13 pasnnyHbIX MaTepuanoB U y4YnTbiBaTb UX, B YaCTHOCTH,
cornacHo pekomeHngauusm [19], [20].

4.9. B cuctemax otonneHus ¢ koHeektopamn «VARMANN» pekomeHgyeTcs Ten-
nonpoBoAbl BbINOMHATE N3 MeAHbIX TPYO Mnn 13 MetannononnmmMepHbix Tpyd nnu nonu-
MEpPHbIX TPpyD C 3aWMTHbIM NPOTMBOAMMPY3NOHHBIM crioeM. B cnyyae npvmeHeHus
NONIMMEPHBbIX TPYO pekomeHayeTcsl MCNoNb30BaTh NPECcC-PUTUHIM U PYKOBOACTBOBATL-
CHa cneuuwanbHOM TexHudeckon nutepatypou [14], [19], a Npy NpUMEeHeHun MeOHbIX
Tpyb6 pekomeHayeTcs yyduTbiBaTb TpeboBaHust ctaHgapta ABOK CTO HIT «ABOK»
6.3.1-2007 [21].

5. OCHOBHble TpeboBaHUA K IKCNnyaTaumm
koHBekTopoB «VARMANND»

5.1. MNpn nepBNYHOM 3aMNOSIHEHUN CUCTEMbI OTOMMEHUS BOOAOW C KOHBEKTOPOB
«VARMANN Ntherm» gomkHbl ObiTb CHATbI TEPMOCTATMYECKME TOSTOBKKN, YTOOLI obec-
NneynTb MakcMmarnbHOe OTKpPbITUE KflanaHa TepMocTaTa U TeM caMbiM yaaneHue Bo3ay-
Xa 13 KOHBEKTOpa.

5.2. lNpwn 3anycke cuctemMbl OTOMNIIEHNA NPU MIOXOM MPOrpeBe KOHBEKTOpa U3-3a
ero 3aBo3ayLUMBaHUA crnefyeT yaanuTb BO34yX U3 KOHBeEKTopa. YaaneHue Bosgyxa u3
KOHBEKTOpPA AO0STKHO BbIMOMHATLCA CrecapeM-CaHTEXHUKOM.

5.3. lNocne 3anycka cuctembl OTOMNSIEHUS B 3KCrslyatauuio TepMocTaTudeckas
rofioBka JOmKHa ObiTb CHOBa yCTaHOBIEHA Ha Kopryce TepMocTaTa.

5.4. Bo nsbexaHne CHMXEHUs TENNOBOro NOTOKA KOHBEKTOPOB B MPOLIECCE 3KC-
nnyatauuun cnegyeT Npou3BoAMTb OMUCTKY Nnpubopa no mepe 3arpsisHeHust kopoba. [na
OYUCTKM HarpeBaTesibHOro ariemMeHTa creyeT CHATb BO34YXOBbIMYCKHYO PELLETKY.

5.5. Bo nsbexaHne nctnpaHusa CTeHoK MefHbixX Tpyb He gonyckaeTcda Hanuyve B
BOAE NpuMecei, okasblBaloLmx abpasnBHoe Bo3gencTeme Ha Tpybbl (necka un T. n.).

5.6. KoHnBektopbl « VARMANNY» cnegyet akcnnyaTupoBaTb B CMCTEMax OTonse-
HUA C TennoHocuTenem, oTeevawlwmm TpeboaHusm [5]. Bo nsbexaHne koppo3umn
MeaHbIX TpyD pekomeHayeTcsa nogaepXuBaTb crnefyolmne XxapakTepuUcTUkM TENSTOHO-
cutens (ropsiien BoAbl): 3HadveHue pH=7,5-9,0, cootHoweHne HCO3/SO4 >1, copep-
XaHue xnopuaa <50 mr/am?®, coaepxaHme TBépAablx BewecTB < 7 mr/ ame.

5.7. Tpu ncnonb3oBaHUM LLAPOBLIX KPAHOB B KayecTBe 3arnopHOM apMaTypbl He
[O0MNyCKaeTCcs UX pe3Koe OTKPbITUE UNKU 3aKpbiTUe BO u3bexaHwe rmgpasnnyecknx yaa-
POB.

5.8. N36bITo4HOE paboyee faBneHWe TEMSIOHOCUTENS, PaBHOE CYMME MaKCu-
ManbHO BO3MOXHOIO Hamnopa Hacoca M rmapocTaTMYeCcKoro AaBneHusi, He OOSMKHO npe-
Bbliwath 1,5 Mla B nbom npubope cuctembl otonneHus. MuHumanbHoe npobHoe
AaBlieHMEe Npu ONPEecCOBKE CUCTEMbI OTOMMNEHUA AOMKHO ObiTb B 1,25 pasa 6Gonblie
paboyero (n. 4.12.31 [5]).

3ameTtum, yto CHul 3.05.01-85 [17] pmonyckaeT nosyTopHoe npeBbilleHne pa-
B6oyero gaBneHnsa Npu UcnbiTaHUM BOASAHbBIX CUCTEM OTONMEHUs. B TO ke BpemMsa npak-
TMKA WU aHanu3 YCNoBWUW 3KCnsyataumm OTONUTENbHbIX NPpMOOPOB B OTEYECTBEHHbIX
cuctemax ortonneHud, nposeaéHHbin OO0 «Butatepmy», nokasbiBaloT, 4TO 3TO npe-
BblLLEeHME uenecoobpasHo gepxatb B npegenax 25%. Cnenyet tTakke MMeTb B BUAY,
4YTO AaBfneHue TEenroHOCUTENSA MNPW OMpeccoBke U paboTe CUCTEMbl OTOMSEHUA He
OOSDKHO NpeBbiwaTh MakCUMarbHO [ONYCTUMOro Afsi camoro «crnaboro» anemeHTa
cucTembl B ntobor eé Touke.
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5.9. He pekomeHayeTCs ONOPOXHATL CUCTEMY OTOMNEHUs bonee Yem Ha 15 gHen
B roay.

5.10. MNpu MuHycoBbIX TemnepaTtypax HapyxHoro Bosgyxa OOO «Butatepm»
peKoMeHayeT He A0MNyCcKaTb OTKPbITUS CTBOPOK OKOH (OCOBEHHO B MX HWXKHEW YacTu) u
OBepen [Onsi WHTEHCUBHONO MNPOBETPMBAHUSA MPWU  3aKPbITbIX PYYHbIX KpaHax Win
TepMocTaTtax y OTonuTenbHbIX NpubopoB BO u3bexaHue 3amep3aHus BOAbl B 3TUX
npubopax. Xunblbl M nNoceTUTENM O06LWECTBEHHbIX 34aHMKA (OCOBEHHO TOCTUHULY)
OOJSMKHbI BbITh M3BeLLEeHbl 06 3TOM TpeboBaHMM.

5.11. B cuctemax otonneHus, npeaHasHa4vyeHHbIX AN 3anofHeHus aHTUdprU3om,
npv repmeTmnsaumm pes3bboBbIX COeQMHEHUIN TENNONPOBOAOB, (OUTUHIOB U APYrnX ane-
MEHTOB CMCTEM OTOMSIEHMUS MOXHO MCMNONb30BaThb repMecun unm aHaspobHble repme-
TVKW. PekomeHayeTca Onsa 9TOM Uenv UCMonb30BaTb TaKkKe 3MOKCUAHbIE dMann unu
aMann Ha OCHOBE pPaCTBOPOB BUHUIXIIOPUOOB, aKpWUITOBbIX CMOJST M aKpUOBbIX COMO-
nMMepoBs.

AHTUPU3 OOMMKEH CTPOro COOTBETCTBOBaTb TpebOBaHMSIM COOTBETCTBYHOLLMX
TEXHUYECKUX YCNOBUW. 3anosiHeHWe CUCTEMbl aHTU(PPU3OM [OMNyCcKaeTcs He paHee,
yeM vepes 2-3 OHS nocre eé€ MoHTaxa.

M3 ncnonbsyembix B Poccum mapok aHTMdpur3a, Kak ykasblBanochb, 3acnyXusatwT
BHUMaHUS He3zamep3atowme TennoHocutenu «Hot Stream - Tenno Bawero [omay,
«Ténnbim gom» n «DIXIS-30» ¢ Hanbonee onTMManbHbIM A5 OTEYECTBEHHbIX YCNOBUM
aKcnnyaTaumMm COOTHOLLUEHWEM FMINMKOMS M BOAbl. 3acnyXmBatT BHUMaHUS TakKe aHTu-
dpusbl «Hot Stream-Tenno Bawero Joma-3kollpo» n «DIXIS TOP» Ha nponuneHrnu-
KOJ1eBOW OCHOBE.

5.12. Ecnu dwmpma, BbinyckawLwaa TepMmocTaTtbl, paspellaeT Ux NpUMEHATb B
cucTtemax, 3anosfiHEHHbIX HU3KO3aMep3atolWuM TENfoOHOCUTENEM, TO PEKOMeHAyeTcs,
4yTOObl KOHUEHTPauus OCHOBHOrO aHTMdpu3a, Hanpumep, STUMEHINUKONS, He NPEBbI-
wana B BogHoMm pacteope 30% BO nsbexaHne HapyleHUa HOPManbHOro pexuma pe-
rynmpoBaHnsa TEPMOCTAaTOM pacxoga TEMNNIOHOCUTENS Yepe3 HEero U, COOTBETCTBEHHO,
TensoBOro NoToka oT oTonuTesnbHoro npubopa.

5.13. Ncnonb3oBaTtb oTONUTEMbBHbLIE NPUOOPBLI M TENNONPOBOALI CUCTEM OTONME-
HUA B Ka4yeCcTBe TOKOBeAYLLMX N 3a3eMMSALWNX YCTPOUCTB HE AONYyCKaeTcs.
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lpunoxerue 1

Taoauna I1 1.1. /InunaMuveckne XapaKTePUCTUKHU CTAJIbHBIX BOA0OTa30NMPOBOIHBIX
Tpy0 mo 'OCT 3262-75* HacoCHBIX cHCTeM BOJSIHOTO OTOIIEHHS IIPU CKOPOCTH
BOJIbI B HUX 1 M/c

[AvameTp Tpy6, MM Pacxog sofpl YnensHoe Mpuee- YaensHas xapakTe-
npu CKOPOCTH OVHamu4eckoe OEHHbIN pUCTUKa COMPOTUB-
~| © s 1 m/c, Miw OaBneHne Koadpuu. nexnns 1 m Tpy6bl
g o = = rmapas-
ol 2|13 = 10? 104 | nuueckoro 10 10
29 Z 2L welu | wefe A107, A107, S107, S107,
E g § > e Ila Ila T)E)/ZHMH Ila Ila
= T | nje mfe (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 (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 | 33,5 27,1 | 2000 | 0,555 1,23 0,159 1,4 1,72 0,223
32 | 42,5 35,9 | 3500 | 0,97 0,39 0,0508 1 0,39 0,051
40 48 41 4650 | 1,29 0,23 0,0298 0,8 0,18 0,024
50 60 53 7800 | 2,16 0,082 0,01063 0,55 0,045 0,006

MpumeyaHus:
1) 1 Ma = 0,102 krc/m%; 1 Mal(kr/c)? = 0,788:10° (krc/m?)/(kr/u)?; 1 krc/m? = 9,80665 MMa;

1 (kre/m?)/(kr/v)?= 1,271-10% Ma/(kr/c)?.

2) MNpun gpyrux CKOpoCcTaX BOAbl, COOTBETCTBYHOLMX OObIYHO NamMMHapHOM N Nepexoa-
HOM 30HaM, 3HaYeHus1 NpuBeaEHHOro KO3adhdUUNEHTA MMAPABINYECKOrO CONPOTMBIIEHUSA U
yOenbHbIX XapakTepucTuK criedyeT KOPPEeKTMpPOBaTb COMMacHO U3BECTHbIM 3aBUMCUMOCTSAM
(c™m., Hanpumep, A.0.AnbTwyne 1 ap. MvapaBnuka n aspogvHamuka.- M., Ctponunsgar,
1987). OAna ynpoLleHnss 3TUX pacyéToB (haKTUYeCKMe rnapaBfiMyeckue XxapakTepuCTUKU
Tpy6 S, ' 1 KO3 PULMEHTOB MECTHOIO CONPOTUBNEHNA OTBOOOB, CKOD M YTOK N3 9TUX TPpYyO
{ Npy1 CKOPOCTAX TENSNOHOCUTENS, COOTBETCTBYIOLMNX YKa3aHHbIM 30HaM, B cCMCTeMax OTo-
nnexHus ¢ napametpamu 95/70 n 105/70°C MOXHO C AOMYCTUMON AN NPaKTUYECKMUX pacyé-
TOB norpeLwHocTbo (40 5%), onpeaensaTb, BBOAS NONPaBOYHbIN KOIMMULMEHT HA HeKkBad-
paTU4HOCTb @4 , NO POpMyNam

S=S, - @, (M1.1)
C'=0C'4-04 , (N1.2)
C=0Cs Qs , (N1.3)

rae S;, ('s n {4 - XapakKTepUCTUKX, NPUHATbIE B Ka4ecTBe TabnnYHbIX NPU CKOPOCTAX BO-
abl B Tpy6ax 1 m/c (cM., B yacTHocTh, Tabn. N 1.1 HacToALero npunoxeHus).

3HadeHua @4 onpegensatoTca no Tabnuue M 1.2 B 3aBMCMMOCTM OT guameTpa YCroBHO-
ro npoxopa cranbHon Tpybbl dy , MM , 1 pacxofa ropsiden soabl M co cpeaHen Temnepary-
poi ot 80 oo 90°C .

3) Mpu cpegHux TemnepaTypax TennoHocuTensa ot 45 o 55°C 3HayeHus @, onpeaens-
HOTCS N0 NPUGNMXKEHHON hopmyne

Q4500 = 1,594—-0,5, (N1.4)

rae Q4so0) - NONPABOYHBIA KO3MUUMEHT NpU CpeaHen TemnepaType TennoHoCUTens 50°C;

(@4 - NOMPaBOYHbIN KOIPPULMEHT NpU cpeaHen TemnepaType TennoHocutens 85°C,
NpuHMMaeMbl no Tadn. M 1.2 .




Taboauua I1 1.2. 3nayeHus nonpaBoYHoOro ko3 duiueHrta @q
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lMpodorkeHue npunoxeHusi 1

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

P4 M (HWXKHSASt cTpOKa) Npy AMameTpe YCNoBHOro 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/u 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/v 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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lpunoxxeHue 2

Homorpamma ans onpegeneHust NoTepu AaBneHus
B MeAHbIX Tpy6ax B 3aBUCUMOCTU OT pacxoaa Boabl
npu eé Temneparype 40°C
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A — notepu pgaBneHus Ha TpeHve B MedHbIX TpyGax 1 M npu Temneparype
TennoHocutensa 40°C, MM Bog. CT.;
B — BHyTpeHHWe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boabl B Tpybax, M/c;
[ — noTeps gaBneHust HA MECTHbIe COMPOTMBIEHUSI NPY KO3hULIMEHTE CO-
npoTmeneHnsa (=1 n COOTBETCTBYIOLLLEM BHYTPEHHEM AnameTpe NOABOAALLEN
mMegHon Tpybbl, MM BOA. CT.;
E — BHyTpeHHMe anameTpbl MeadHbIX TPYD, XapakTepHble ANns 3anaaHoeBpo-
NEencKoro pbiHka, MM;
F- pacxop Boabl Yepes Tpyby, Kr/u.

Mpu cpenHelt TemnepaType Boabl 80°C Ha 3HaYeHUs NOTeEpPU OaBnEHMus,
HageHHble No HacTosLWEen HoMorpaMmmMme, BBOAUTb MOMPaBOYHbIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbIN MHOXUTENb 1,25.
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lpunoxeHue 3

Ten1oBoii MOTOK 1 M OTKPBITO MPOJIOKEHHBIX BEPTUKAJIBHBIX TJIAJKHX
METAIHYEeCKHX TPYO, OKPALICeHHBIX MaCJASHON KPACKOH, (p , BT/M

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

mvm | °C [0 1 2 3 4 5 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 28,0 291 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 27,4 28,7 29,5 | 304 31,3 32,1 33,0 33,9 34,8 35,7
20 40 34,5 35,9 36,9 38,2 39,1 40,2 | 41,3 | 42,4 | 43,6 | 44,7
25 429 | 449 | 46,3 | 47,5 | 48,9 50,3 51,7 53,0 54,5 55,8
15 36,6 37,5 | 385 | 394 39,8 | 41,3 | 42,2 | 43,2 | 44,1 45,1
20 50 45,8 | 46,9 | 48,1 49,3 50,4 51,7 52,8 54,0 55,3 56,5
25 57,3 58,7 60,2 61,5 | 63,1 64,6 66,0 67,5 | 69,1 70,5
15 46,0 | 47,2 | 48,1 491 50,1 51,1 52,2 53,2 54,2 55,3
20 60 57,7 58,9 60,2 61,4 62,7 | 63,9 65,2 66,5 | 67,5 | 69,1
25 72,1 73,7 75,2 76,7 78,4 79,9 81,5 83,1 84,8 | 86,4
15 57,4 58,4 59,5 | 60,5 | 61,7 | 62,8 63,8 65,0 66,1 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 | 84,1
25 89,6 91,3 92,3 94,7 96,0 98,2 99,8 | 101,6 | 103,3 | 1051
15 68,4 69,5 | 70,7 71,9 73,0 74,1 75,4 76,6 78,3 78,9
20 80 85,6 86,6 88,4 89,8 91,3 92,8 94,2 95,8 97,3 98,7
25 106,9 | 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 100,3 | 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 [ 110,9 | 112,6 | 114,3
25 125,3 [ 127,21 129,1 | 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
15 92,3 93,5 | 94,9 96,0 97,0 98,2 99,3 | 100,3 | 101,3 [ 102,4
20 100 | 116,0 | 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 125,3 | 127,6 | 129,1 | 130,9
25 1442 | 1451 | 147,2 | 1494 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

MpumeyaHus.

1. B OBYXTpPYBHbIX cMCTeMax OTOMSIEHUS TEMNNOBOW MOTOK 1 M OTKPbLITO MPOSo-
XXEHHbIX BEepTUKaIbHbIX CTOSKOB, OKPALUEHHbIX MaciAHOW Kpackow, Npu paccTOosiHUM
Mexgy MX ocaMn S, paBHOM WM MeHbLUEM ABYX HapYyXHbIX AnameTpoB d,, cnegyet
yMeHbLlaTh B cpeaHeM Ha 5% no CpaBHEHMIO CO 3HAYEHUSIMU, NPUBEOEHHBIMU B Ha-
CTOSILLIEM NMPUMOXKEHUMN.

2. TennoBoW NOTOK OTKPbITO NMPOSIOXKEHHBIX OAHOPSAAHbLIX FOPU3OHTANbHbLIX TPYO
(moaBOAOK M Maructpanen), pacnofnoXeHHbIX B HWXHEN 4acTu MOMELLEHUs, a Takke
MHOTOPSIAHbIX FOPU3OHTarNbHbIX TPYD, OCU KOTOPbIX HE HAaXOOATCS B O4HOM BepTuKarnb-
HOW NSOCKOCTU, @ CMELLEHbI XOTS Obl HA OOMH AMaMeTp, a Takke Npu OTHOLLEHUW pac-
CTOSAHNA Mexay ocamu Tpyb S n nx HapyxHoro gnameTtpa dH 60onbLleM UM paBHOM 2,
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npuHMmaeTcs B cpegHem B 1,28 pasa Oonblue, YeM BepTuKamnbHbIX. TenmnoBon NOTOK
MHOrOpSAHbIX MO BbICOTE MOABOAOK W MarncTpanen, oCu KOTOpbIX PacrnonoXeHbl B OA-
HOW BepPTMKanbHOW NIOCKOCTU, Npu S/d < 2 pekomeHayeTCs yBenuymMBaTb B CpeAHEM B
1,2.

3. MNMonesHbINn TENNOBOW MNOTOK OTKPLITO MPOSIOXKEHHbLIX TPY6 yunThiBaETCA B Npe-
aenax 50-100% oT 3HayYeHun, NpMBeAEHHbLIX B JAaHHOM MPUIOXeHUU (B 3aBUCUMOCTN OT
MecTa Npoknagku Tpyo).

4. MNpwn onpegeneHun TennoBOro NOToKa U30NMPOBaHHbIX TpyO TabrmyHble 3Ha-
YEeHUs TEMSIOBOrO MNOTOKA OTKPLITO MPOMOXKEHHbIX TPYO yMeHbLlaloTcs (YMHOXaKTCA Ha
NONpPaBOYHbIN KOIPULMEHT - 06bI4HO B npegenax 0,6-0,75).

5. MNMpwn 3KpaHNPOBaHMMN OTKPLITOrO CTOsIKA MeTanIM4eckum 3KkpaHoM ooLwmnn Ten-
NOBOM NOTOK BEPTUKanbHbIX TPY6 CHWXaeTca B cpegHeM Ha 25%.

6. Mpwn ckpbiTON Npoknagke Tpyb B rnyxon 6opo3ae odLmi TENSIOBOW MNOTOK CHU-
xaeTtcs Ha 50%.

7. MMpwn ckpblTOM Npoknagke Tpyd B BeHTUNMpyemon 6oposge obimin TennoBomn
noTok ymeHbLiaeTcs Ha 10%.

8. O6wmn TennNoBON NOTOK OAUHOYHBLIX TPYD, 3aMOHOMNYEHHBIX BO BHYTPEHHUX
neperopoakax 13 Tsxénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/m°), yBenuun-
BaeTcsa B cpegHeM B 2,5 pasa (npu oknenke cteH obosimm B 2,3 pasa) No CPaBHEHUIO CO
CnyyYyaeMm OTKPbITOM YCTaAHOBKW. [1py 3TOM MOMNE3HbIN TEnroBOW MOTOK COCTaBnseT B
cpegHeM 95% oT obuwero (B Kaxgoe M3 CMEXHbIX NMOMELLEHNA NOCTynaeT MnosioBUHaA
MOMne3Horo TensI0BOro NoTokKa).

9. O6wmn TennoBon MOTOK OT OAMHOYHBLIX TPYO B HAPYXHbIX OrpaKAeHUax 13
TshKENOro 6eToHa (Aser = 1,8 BT/(M°C), peer = 2000 kr/M°) yBenuuMBaeTcs B CPEOHEM B
2 pa3a (npu oknewnke cteH obosamu B 1,8 pasa ), NpMYEM NONE3IHLIN TENMOBOM NOTOK Mpu
HanU4MM TENION30NALMN MeXay TPyOOon N Hapy>KHOW NOBEPXHOCTbK CTEHbI COCTaBSA-
eT B cpeaHem 90% ot obuiero.

Boiler-Gas.ru

Mepentn Ha canT
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