HayuHo-npounssoacTeeHHas dupma
000 «BUTATEPM»
depepanbHoe rocyfapCTBEHHOE YHUTApHOE NPeanpuaThe
«HUUcaHTexHUKN»

PEKOMEHOAUWMAU

Mo NPUMEHEHWUIO OTONUTENbHBLIX KOHBEKTOPOB
«3KoTEepM»

Mocksa — 2003 — CaHkr-IeTepbypr


http://www.kruzhevo-len.ru/svadebnaya-nakidka-pelerina.html

Yeaxaemsbie konnezu!

Hacmosiwue pekomeHdayuu, nodzomoeneHHbie 000 «Bumamepm», OIryr]
«HWNcanmexnuku» u OAO «Pupma N3omepm», sienisiromea o6beduHsioulell pe-
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HeHulo 6umemannuyeckux KoHeekmopos «Mzomepm 2000» (danee «3komepm»)
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU
KOHBEKTOPOB «3KOTEPM»

1.1. HacToswme pekomeHgauumn paspaboTaHbl NPUMEHUTENBHO K KOHBEKTOPaM C
obner4yéHHbIM HarpepaTenbHbIM 3NeMeHToM «3JkoTepm» («M3otepm 2000»), Bbinyc-
kaembiM OAQO «Pupma Usotepm» (Pocecus, 189630, r. Cankr-MNMeTepbypr, KonnuHo, np.
JNlenwuHa, 1, Ten. (812) 460-88-22) cornacHo TY 4935-001-46928486-99.

1.2. PekoMeHaaummu cocTaBneHbl Ha OCHOBaHWW paHee U3faHHbIX peKkoMeH[aunn
000 «Butatepm» n OI'Y «HUWcanTexnukn» [1], [2].

1.3. KoHBekTOpbl «3K0TEPM» CO BCTPOEHHLIM CMeunanbHbIM TepMOCTaToM Tuna
TS-90E v cneumnanbHbIM y3rom Ans AOHHOTO NOAKMNIOMEHUA NpefHasHavyeHbl ans CUc-
TEM BOASHOIO OTOMIIERUA XKUIbIX, OBLLECTBEHHBIX M aMUHUCTPATUBHbLIX 3aHViA, B Ya-
CTHOCTW, KOTTeMKel ¢ TemnepaTtypoi TennoHocutena ao 110°C u ero patounm nsbbi-
TOuYHbIM faBneHvem Ao 1,0 MIMa (10 krc/cm?) npy ucnbiTaTENbHOM M3OLITOYHOM AaBsne-
Hw 1,5 MMa (15 krc/om?). MakcuMansHbIe 3HaueHs TeMNepaTypbl 1 AaBNeHUs Tenno-
HOCUTENA ONpefensaiTCs KOHCTPpYKUMeh TepMocTaTa U yana nogaxniodyeHuns. OcobeHHo-
CT¥ KOHCTPYKLMU KOHBEKTOpa (OTCYTCTBUE OCTPLIX YITIOB U 3ayCEHLEB Ha KOXyXxe), Bbl-
COKOKaYeCTBEHHas oKpacka, Hanuuve perynupyrlolero TENNOBOW NOTOK BCTPOEHHOro
BEHTUNSA, NPEUMYLLECTBA OTONMUTENBLHOIO Npubopa KOHBEKTUBHOIO TMNA, LUIMPOKAA HO-
MeHKknaTypa TUMopa3aMepoB NoO ANWHe, BbICOTE U rMyOuHE W, COOTBETCTBEHHO, TENNo-
NAOTHOCTW, @ TaKkKe AOHHOE NPUCOeAVHEHNE K TENNONPOBOAaM CUCTEMbI OTOMMEHUs
no3sonalT obecnevntb CoBpeMeHHbIl AusaiiH, TpaBMoGEe30NacHOCTL KOHBEKTOpa M
ONTUManbHbI MUKPOKNMMAT B OTanIMBaeMoOM MOMELLEHUM NPU CBEASHUU K MUHUMYMY
Henpou3BoAUTENBHOrO pacxofa TENNOTbl HAa OTONIIEHUE.

1.4. KoHBekTop «3KOTEPM» - OTOMUTESNbHBIA NPUBOP C KOXYXOM HACTEHHOIO U
HanonbHoro ucnonHenni (puc. 1.1 - 1.3). Koxyx B 4JaHHOM KOHBEKTOpE BbINOAHSIET Ae-
KOpaTUBHO-3aLLMTHYIO (PyHKUMIO. HarpesaTenbHblh 3NEMEHT COCTOUT U3 MegHbIX Tpyb
HapyXHbIM gnameTpoM 15 Mm n TonwuHon 0,5 MM U HacaXeHHbIX Ha HUX anoMuHne-
BblX MNacTuH TonwmHon 0,3 MM, npodnnupoBaHHbIX BEPTUKANbHLIMU U FOPU3OHTasb-
HbiMY 3uramin. Belcota nnactud pasHa 100, 200, 300 u 400 mm. MnacTudbl pasaeneHst
yepe3 100 MM Ha ycnoBHble ApyCbl NATUMUANIUMETPOBLIMUN LLENAMN B BOKOBbLIX OTMU-
6ax, pukcupylolmx war opebpeHns, pasHblii 12 MM, Yepes kaxablil Apyc npoxoaaT 4
Tpy6bI (2 no rnybuHe u 2 no BbICOTE).

L 13
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Puc. 1.1. KOHBEKTOP OTONUTENbHBLIA «IKOTEPM» HACTEHHBIN C HKHUM ([OHHbLIM)
NeBOCTOPOHHMM nogknoueHnem DKOH
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Y HanonbHbiX Mopudukauniz KoXyxX BbINOMHEH C AEKOPaTWBHLIMU BCTaBKamu,
BHYTPY KOTOPbIX PasMeLLaioTCs CTONKM ANA KpenneHUs KpOHLWTEWHOB. Y OAHOPAAHBLIX
no rny6vHe KOHBEKTOPOB AEKOPATUBHLIA SNEMEHT KPEnuTCA C ThiNbHOR YacTn npubopa
(puc. 1.2), a'y caBoeHHbIX — Mexay HuMmu (puc. 1.3). B caBoeHHbIX KOHBEKTOpax noaBoa
1 OTBOA TENNOHOCUTENS NOKa3aH Ha puc. 1.3 cTpenkamu.
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Puc. 1.2. KoHBeKTOp 0TOMUTENLHBIA «DKOTEPMY» HANONBHBLIA C HWKHUM
NeBOCTOPOHHUM noAakNodeHnem SKOC
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Puc. 1.3. KoHBeKTOp OTONUTENbHLIA « DKOTEPMY HaNONbHbLIN CABOEHHDIN
C NEBOCTOPOHHUM HWKHUM NogkritodeHnem 3KOL
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Tennosoi koHTakT opebpeHusi ¢ Tpybamu obecneunBaeTcs OOPHOBaAHUEM RO-
cnephux Ha 0,5 MM, BBINONHAEMBIM Ha CneyuvwanbHOM CTaHKke B aBTOMATUHECKOM PEeXu-
Me, NO3TOMY BHYTPeHHU# AnameTp opebpéHHbix Tpyb paseH 14,5 MM, a HapyXHbIA No-
cne popHoBaHusa 15,5 mm. Ha aTom e crtaHke npou3BoguTcs passanbLOBKa rOPU3OH-
TanbHbLIX Y4aCTKOB TPYO ANA YCTAHOBKU W Naiky COeAUHUTENbHBIX ANEMEHTOB (Kana-
yei) us megHbix Tpyd 15 x 1 mm.

1.5. KoHBEKTOp COCTOUT U3 CNeAyIoWmMX OCHOBHBIX YacTtei (cM. puc. 1.4). narpe-
BatenbHoro anemMexta (1); Koxyxa (2); KpoHLWTeRHOB (3) ANA KPENNEHUA KOHBEKTopa K
CTeHe unu nony; ysna nogknoueHns (4) ¢ 3ambiKaloWMM Y4acTKOM U perynupyiowmm
KrlanaHoMm; TEPMOCTATUYECKO rOfIoBKM NN py4HOro maxosunuka (5), npucoeanHseMbIX
K KOpnycy cneuuanbHOro TepMocratudeckoro seHTuna (6). B BepxHen yactu kopriyca
TepMmocTaTa pasMelléH BO3[YXOOTBOAYWMK, BO3AYX 4epe3s KOTOpbii OTBOAWUTCA npu
OTKPbITUM BO3AYXOBLINYCKHOMO OTBEPCTMA C NOMOLLBIO LWeCTUrpaHHoro knwya S=3 (7).

Onsa perynuposaHua ruapaBnuyeckoro ConpoTUBEHWS KOHBeKTopa B cbope ¢
Y351IOM NOAKNIOYEHUS npumMeHsaeTcs TpybyuaTei Koy S=8 (8), perynupyoLwmii nonoxe-
HUe KnanaHa BEHTWUNs B 3TOM yane, a Ans noabopa koadduumneHTa 3atekaHus LWwecTu-
rpaHHbIi Koy S=4 (9), M3MEHSILLMIA NONOXeHUe WNWHAENA B ropnosuHe Galinaca Bcé
TOro e yana nogkntouenus (puc. 1.5).

Puc. 1.4. Cxema pa3melLeHnss OCHOBHBIX y3/10B KOHBEKTOpa «3KOTEPM»

B kauecrtBe y3na nogkniodeHusa (puc. 1.5) ucnonbayercsa aHanor rapHUTypol
«FEPL-3000» dupmbl «TEPLL ApmaTtypeH Al». Y3en umeeT knanaH BEHTWNA, pacno-
NOXEHHbIA Ha BbIXOAE M3 KOHBEKTOPA, C NOMOLLbIO KOTOPOro MoXeT ObITb YCTaHOBNEHO
Tpebyemoe rmapasnuyeckoe CONPOTUBREHWUE KaXAOro KOHBEKTOpa npu AByXTpybOHOI
CUCTEME OTONNEHMA WM ydacTKa CUCTEMbLI OoTonneHus (CTosika, marucTpanu) npu oa-
HOTpYyGHOW cucteme.
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Puc. 1.5. ¥Y3en nogknioueHust KOHBEKTOPA «QKOTEPM»

C nomolublo perynupyrowero wnnuHaens yana nogknoderns (puc.1.5) BuinonHs-
€TCA perynupoBKa rnapasnmyecknx xapakTepucTuk KoHBekTopa, paboTtatoLlero 8 0gHo-
TpybHOI cucTeme. [INA aKkCnnyatayun KOHBEKTOpa B ABYXTPYOHOW CMCTEME OTONNEHUs
wNWHAEenNb HeobXxoANMO 3aBepHyYThb A0 ynopa. Ecnn KOHBEKTOp ycTaHaBNUBAETCA B Of4-
HOTPYOHYIO cUCTEMY OTONNEeHus, WnuHaenb Hainaca cneayeTt OTBEPHYTL OT MOMoxe-
HUA «3aKpbITO» Ha Yncno 06opoTOB B COOTBETCTBUW C HYXKHBIM KO3hULMEHTOM 3aTe-
KaHWa (onpepenseTca NpoeKTOM CUCTEeMbl OTOMMEHUS, Kak npasuno, nNpu NONHOCTbIO
OTKPbITOM KnanaHe BEHTUNA yana nogcoeanHeHus). 3HadeHus koadduumeHTa 3ateka-
HUS B 32BUCUMOCTH OT NONOXEHUS PErynUpYIOLWEro WNNHAENA NpuBeAeHbl B pasgene
3 (tabn. 3.3). NiameHeHue nonoxeHns LUNWHAENS OCYLLECTBNAETCA, KaK YKasbiBanoch,
C nomMoLwLbio Knoda S=4 (no3.9 Ha puc. 1.4).

Mpu oTkpbiTUK LWNUKAEns Gainaca M3 NONOXEHUS «3aKpbiTO» yBEnuyuBaeTcA
Lenb MeXay LUNUHAPUYECKo YacTbio WnuHaens u ropnosuHoi 6ainaca, a 3sateM npu
AanbHenLemM OTKPbITUM 3a30p YBENWYWBAETCS 3a CYET pa3BOpOTa «JIONATOYKU», NOKa-
3aHHOI Ha puc. 1.5 nyHKTUPOM. OTa «fionaTouka» B bonblueit mepe, Yem LunuHapude-
cKasi YacTb LUNWHAENSA, OTKPbIBAaET Npoxoa TennoHocuTeno yepes Gaitnac. Takum o6-
pasoM, yem Gonblue oTKpbiBaeTcA wnuHaens 6ainaca, Tem Bonblwasn YyacTb TEnNNOHO-
CUTENS NPOXOAUT HENOCPEACTBEHHO Hepes Hero, a koadhhuUMeHT 3aTekaHus B Harpe-
BaTeNbHbLIA aNEeMeHT KoHBexTopa ymeHbwaeTcs. [pu konuyectee oboportos 7-8 u 6o-
nee «noNaToykay LNUHAENS pa3BopaynBaeTcs Takum obpasom, YTO ceveHue B ropno-
BuHe Oaninaca npakTMyecKkn He MeHAeTCa C yBenuueHuem konuyectesa obopoTos, CoO-
OTBETCTBEHHO, KO3(PPUUMEHT 3aTEeKaHUs AOCTUIAaET MUHUMYMA W C yBENIMYEHMEM KO-
nryecTsa 060pOTOB 0 MaKCUMAnNbHOrO 3HaveHus (12) Takke He MEHSIETCS.

OTMeTM, YTO C APYron CTOPOHLI OT KNanaHa BEHTUNSA B y3ne NOAKIIYEHUA Ha-
xoauTes npobka, ¢ NOMOLLBIO KOTOPOA MOXHO YCKOPWUTL NpU HEOBXOAUMMOCTU CAUB Ten-
noHocuTens u3 npubopa u cucTemMbl OTONNEHUS.

1.6. CxeMa agBUXEHMA TENNOHOCUTENA B KOHBEKTOPE Ha npumepe Mo,qmcpvmaumm
C TPEXBSAPYCHBIM HarpeBaTenbHbIM 3NEMEHTOM NpuBeaeHa Ha puc. 1.6. B aoByxTpybHbIx
cUCTEMAX OTOMMEHUA rOpPAYMIA TENNOHOCUTENB NPOXOAUT Yepe3 BXOAHOW NaTpybokK y3-
1na NOAKMIOYEHUA N 3aTEM NPU NONHOCTLIO 3aKPLITOM WNKHAene balinaca nogrumaeT-
cs BBEpX NO BRYTPEHHeW BepTukanoHoi Tpybe k kopnycy TepmocTtarta (BEHTUNS) AnA
PETNYNUPOBaHUS TENJSIOBOTO MOTOKA, 3aTEM Yepes ThINbHYIO BEPXHIOW TpyDy BepxHero
fApyca npoxoAuT nocneaoBaTensHo ceepxy BHU3 No Bcem Tpybam, BbIXoAs U3 TbiNbHOW
HuxHel TpyBbl HUXHEro spyca B BbixoaHo natpybok yana nogknioverus. B ogHotpy6-
HbIX cUCTEMax oTonneHus wnuHaens Baiinaca (cm. puc. 1.5) yacTUUHO OTKPLIT cornac-
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HO NPOEKTHLIM AAHHLIM ¥ FOPsYMA TENNOHOCUTENb TaKKe YaCcTUYHO NPOXOAUT BBEPX U
fanee no sBcem Tpybam HarpeBaTeNbHOro 3nemMeHTa KOHBEKTOpa, CMELLMBAETCs C ro-
PRUYUM TennoHocuTenem, npowweawvM Yepes 6annac, U yXoguT B CUCTEMY OTOMMNEHUS.

B BepxHel yacTu Kopnyca TepMocTata KOHBEKTOpa YCTaHOBMEH BO34YyXOCMyCK-
HOW KnaraH, OTKpbIBaeMbIVi U 3aKpbiBaEeMbIi cneunanbHbIM KIouom (nos. 7 Ha puc.1.4)
yepes LWienn BO3[YXOBbLINYCKHON pelwétkn. B xoMnnexT nocTaBku Hapaay C ynoMsaHy-
TbiIM KNIOYOM BXOAWT NonuMepHas Tpybka, ucnonb3yemas ans 0TBOAa BO3AYLWHO-
NapoBOI CMECU OT Bepxa TepMocTaTa B HUXKHIOK YacTb MexpebepHoro npocTpaHcTea
KOHBEKTOPA.

Koxyx 1 BO3ayx0oBbINyCKHAs peluéTka KOHBEKTOPa, W3roTaBAUBAEMbIE U3 TOHKO-
NINCTOBOWN OLMHKOBAHHOW CTanu, KPensTcA K HarpeBaTenbHOMY 3NeMEeHTY, MMEKT Bbl-
COKOK@4eCTBEHHYIO OKpacKy CBETNbiX TOHOB W NOITOMY JOMNONHWTENbHOW OKpacKku no-
cne moHTaxa He TpebyoT.

Bo3smyxocIyCKHoit xnanas
¢ oTBOAsmeN TpyOKOR

TepmocTaTHaecKuil xnanax

Knanax MOHTaXHOH PeryiHpOBKH

3aMuIKaloWHA YIacTOK, 0TKPHITEIA
npH oHOTPY6HOM cHCTeME OTOMNIEHHA
H 3aKpHITHH NpH ABYXTPYGHOM CHCTEME

|1

Puc. 1.6. Cxema aBwxeHna TENNOHOCUTENS B KOHBEKTOPE «JKOTEPM»
C TPEXBAPYCHLIM HArpeBaTenbHLIM 3NEMEHTOM

1.7. KoHBEKTOPbI MOCTaBNAIOTCA YNakOBaHHbIMU B MHAUBUAYaNbHbIE KAPTOHHbIE
kopobku. B KOMNNEKT nocTaBku BXOANAT:

- KOHBeKTOp B cbope;

- OKpalleHHble B TOT X& LBeT KPOHLUTEWHb! AN HACTEHHbIX KOHBEKTOPOB WU
CTOMKU AN HanonbHbIX (NPU ANWHE Koxyxa A0 1300 MM BKIIOUYNTENBHO - 2 KPOHLUTEN-
Ha unu cToiku, npu Sonbluedn - 3);

- coegnHUTEnbHbIE AeTanu Ans rnagkux meaHbix Tpy6 auameTtpom 10, 12, 151 18
MM (NOCTaBNATCA TOMLKO NO 3aKasy noTpebutens 3a oTAeNbHyO NnaTy);
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- KIOY ANS BO3ZYXOCNYCKHOrO Knanawa,
- MaCNOPT W MHCTPYKLUMA MO MOHTaXyY U 3KCnnyaTauuu,

- ynakoso4Has kopobka.

Kntouy Ans y3na nogknioveHus NocTaBsioTca NO OTAENbHOMY 3aKasy.

1.8. HomeHknaTypHbIlt pag HacuuTeiBaeT 96 TunopasmMepos (no 32 Tunopasmepa
HaCTeHHbIX, HanoMNbHbIX U ABOMHBLIX HANOMbHbLIX KOHBEKTOPOB C BbLICOTOW KoXyxa (6e3
yyeTa BbICOTbI HOXEK Y HanonbHbIX — okono 100 mm) 150, 250, 350 u 450 mm 1 anuHon
koxyxa 400, 700, 1000, 1300, 1600, 1900, 2200 1 2500 mm). [MybuHa HaCcTEHHbIX KOH-
BekTopoB 113 MM, HanosnbHbIX - 137 MM W ABOWHBIX HanoneHbIX - 234 MmMm. OCHOBHblE
TEXHUYECKUE XapaKTepUCTUKN KOHBEKTOPOB «3KOTEPM» npeAcTaBneHsl B Tabn. 1.1. u
1.2.

1.9. KOHBEKTOpbL! U3roTOBNAIOTCH TONBLKO KOHLUEBOW Moandukauny n TonbLKo Ans
HWKHEro (AOHHOro) NEBOro M NPaBOro NOAKMIOYEHNS K CUCTEME OTONNEHUs (Npncoeau-
HUTESIbHBIE NaTpyOKN COOTBETCTBEHHO C NEBO U C NPaBoi CTOPOHbLI NpW B3rnAge Ha
(hPOHTaNbHYIO YacTb KOXYyXa KOHBEKTOPA).

1.10. YcnosHble 0603Ha4YEHNA KOHBEKTOPOB «DKOTEPM» [AOMKHbI COOTBETCTBO-
BaTb CXeme, NpvBeaEHHON HUXe:

9KOH-1,052-113-1I- A
A A 4 4 4

Tun
OKOH - nacmennwiii
SKOC - nanonvuwiil

DKOI - nanonvhbiil cO80erHbIl

Homunanvustii mennosoii nomok, kBm

(npu 3axaze 0onyckaemcs He ykazvieamsy)

Tabapummnsie pazmepsl, Mm
Buicoma: 1=150, 2=250, 3=350, 4=450
[nuna: 04=400, 07=700, 10=1000, 13=1300,

16=1600, 19=1900, 22=2200, 25=2500

ITooxnrouenue Kk cucmeme OmonIeHuA

11 — npasocmoponnee nodxnoyeHue

H—ﬂeeocmopOHHee nooKIoueHue

Pezynupoexa mennoeozo nomoxa
A — asmomamuueckas (c nomowpio mepmocrmama)

P — pyunas (¢ nomowpio senmuns)

CornacHo yKasaHHOW CXeMe HXe NpuBeAeHbl NPUMEPL! YCnoBHOro obosnave-
HUR KOHBEKTOPOB «3KOTEPM», NPUHATOrO 3aBOAOM-U3rOTOBUTENEM MPU NOCTABKE KOH-
BekTopos B Poccuiickyio defepaumnio (npu 3akase U B AOKyMEHTauuMu APyro Npoayk-
LuK, B KOTOPOW OHM MOTYT BbITb NPUMEHEHBI).
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KoHBekTOp OTONWTENbHLIN «OKOTEPM», MOHTUPYEMbI Ha CTEHEe, C HOMWUHAasb-
HbIM TennosbiM notokom 1,086 kBT, BbicoTon 150MMm, anuHoi 1300 mMm, ¢ npasocTo-
POHHUM NOAKIIOYEHUEM K CUCTEME OTOMNEHUS, C PYYHbIM PETyNIMPOBaHUEM TENNOBOIO
noToKa: 3KOH-1,086-113-N-P TY 4935-001-46928486-99;

TOT XE KOHBEKTOP, MOHTUPYEMLIA Ha CTEHe, C NEBOCTOPOHHUM MOAKMIOYEHWEM K CuC-
Teme OTOMNMEeHNs, C aBTOMaTUYECKUM perynnpoBaHineM TennoBoro noToka:
OKOH-1,086-113-11-A TY 4935-001-46928486-99;

KOHBEKTOP, MOHTUPYEMbIA Ha nofy, C HOMWHanNbHbLIM TennoseiM notokom 1,010 kBT,
BbicoTot 150 mMm, gnuHoi 1300 MM, C NPaBOCTOPOHHUM NOAKMKYEHUEM K CUCTEME
OTONJIEHMUS, C PYYHbIM PErynnpoBaHMem TennoBoro NoToka:

3KOC-1,010-113-N-P TY 4935-001-46928486-99;

KOHBEKTOP «3KOTEPM» CABOEHHbIW, HANOMNbHbIA, C HOMUHANbLHBLIM TEMNOBLIM NOTOKOM

0,916 kBT, BbicoToi 150 mm, gnuuor 700 MM, c NpaBOCTOPOHHUM NOAKNIOYEHUEM K

CUCTEME OTONMNEHNA, C aBTOMATUYECKUM PETYNMPOBaAHUEM TENTOBOrO NOTOKA:
3KO0[-0,916-107-M-A TY 4935-001-46928486-99,

[onyckaloTca No COrnacoBaHUt0 C 3aKa3yYukoM TpaguUMOHHbIE ANs 3aBopa-
N3roToBUTENA YNPOLLEHHbIE 0D03HaYeHUs:

OKOH-113-M-P; 3KOH-113-N-A; 3KOC-113-N-P; 3KOA-107-M-A.

Mpw ykazaHWu MCNONHEHWA CABOEHRbLIX KOHBEKTOPOB (IEBOrO UNK Npasoro) Tep-
mMocTaT U ropsdas noasogka ByayT pacnonoXeHsl Y ThINbHOrO HarpeBaTenbHoro ane-
MeHTa KOHBeKTopa.

1.11. MNpueepéHroie B Tabn. 1.1 1 1.2 TennoBble XapakTEPUCTUKN KOHBEKTOPOB
«JKoTepm» onpefernexbl B OTAENe OTOMUTENbHbLIX NPUOOPOB W CUCTEM OTONNEHUS
®TYN «HUWcaHTexrukn» - ronosHoro nkHcTuTyTa MNocctpos Pocewniickoit degepaumu no
paspaboTKe U NCNLITAHNID OTONUTENbHBIX NPUBOPOB COrNacHo METoAMKe TENNOBLIX UC-
nblTaHwin NpubopoB npu TennoHocuTene sofe [3] npu HopMmanbHbIX (HOPMATUBHBLIX) YC-
NIOBMSAX: TemnepaTypHOM Hanope (pa3HOCTW cpefHeapudMeTUHEcKon TemnepaTypbl
BoAbl B npubope u TemnepaTypbl BO3Adyxa B oTannMBaemMoM nomelleHun) ©=70°C,
pacxoae TennoHocutens yepes npubop Mnp=0,1 kr/c (360 kr/4) Npu ero ABUXEHUN No
cxeme «CBepxy-BHW3» u bapomeTpnueckom nasnewnn B=1013,3 rfa (760 mm pT. cT.).

1.12. T'nppaenuyeckne xapakTEPUCTUKK KOHBEKTOPOB «IKOTEpPM» (CM. pa3aen 3)
NOoSIyHeHbI NPU NOABOAKAX YCNOBHLEIM AnameTpom 15 mm cornacHo metoguke HUWcan-
TEXHWKM, OCHOBaHHOM Ha AaHHbix OO0 «Butatepm» n nabopatopuu OTONUTENbHLIX
npubopos [4], no3sonsioLeih onpegennTb 3Ha4YeHNA k03HPULNEHTOB MECTHOrO CONpo-
TMBMEHNs (uy NPU HOPManbHbIX YCnosusx (Npu pacxoge BoAbl Yepes npubop 0,1 kric
unu 360 kr/4) nocne nepuoaa skcnnyaTaunn, B TeYEHUE KOTOPOro KoddpduuneHTs! Tpe-
HWUA MEpHbIX Y4aCTKOB CTanbHbIX rMmagkux (HoBbix) TPyO Ha noABoAkax K UCNbITbiBae-
MbIM OTONUTESbHBLIM NpUbopam JOCTUraloT 3HAYEHUN, COOTBETCTBYIOLLMX SKBUBANEHT-
HoW wepoxosatocTy 0,2 MM, NPUHSTON B KAYeCTBe PacYETHON AN CTanbHbIX TEenno-
NPOBOAOB OTEUYECTBEHHBIX CUCTEM OTOMSIEHNS.

1.13. lMpueenéHHbie B Tabn. 1.2 gaHHbIe NO NNOWAAM NOBEPXHOCTU Harpesa
koHBekTopa F, M, BKNloNaloT nnowans Hap¥>KHoz7| nosepxHocTW Harpesa Tpyb v nna-
CTuH opebpéHHON YacTn koHeekTopa (2,11 M“ Ha 1 M ANUHbLI HarpeBaTesibHOrO 3NeMeH-
Ta opHoro sipyca BbicoToit 100 MM) 1 Nnowaan NOBEPXHOCTU Harpesa NeBbiX U NpaBbIX
kanaueit (okono 0,03 M2 Ha OAMH APYC HArpeBaTENbHOrO 3NEMEHTA) C Yy4eTOM yucna
ApYycoB n, opebpeHus B npubope B 3aBUCUMOCTY OT BbICOTHI kKoXyxa H (ng=1 npu H =
160 MM, ny=2 npu H = 250 MM, nz=3 npu H = 350 MM 1 n=4 npn H = 450 mm). Mno-
Laab NOBEPXHOCTU HarpeBa COEAVHWUTENbHOrO Kanava B CABOEHHbLIX HaMNOMbHbIX KOH-
BEKTOpax BECbMa Mana 1 NO3TOMY He yYuTbiBaeTcs.
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KoadhbuumeHT Tennonepepaun kanadyein HarpesaTtenbHOro anemeHTa npuMepHo
BABOE NpeBbiwaeT ahheKTUBHOCTL Tennonepegayun opebpenusa, ogHako, NPUHUMas BO
BHUMaHWE, YTO AOMA HapyXHOW Tennonepefaiollel NOBEPXHOCTU Kanadenh He npesbl-
waeT 7,5% paxe y cambiX ManeHbkux no 4/IMHE W BbICOTE KOHBEKTOPOB, AOMNYyCTUMO
BECTWN PacyéT C UCNONb30OBaAHUEM CPEAHUX 3HAYEeHUI KoadhdUUneHTa Tennonepenain
BCEro HarpesaTenbHOro aNemMeHTa, NpefcTaBneHHsIx B Tabn. 1.2.

1.14. KoHBekTopbl «3KkOTEPM» cepTuduumpoBaHbl B Poccumn B cucteme MOCT P.

1.15. OAO «®upma UN3oTepm» nocTosHHO paboTaeT Haj COBEPLUEHCTBOBAHUEM
CBOWX OTONUTENBHBLIX NPUOOPOB 1 ocTasnseT 3a cobo NPpaBo Ha BHECEHUE U3MEHEHUI
B KOHCTPYKUMIO M3OENWA W TEXHONOIMYECKUIA pernameHT ux u3rotosneHus B nioboe
BpeMsi 6e3 npeaBapuUTENbHOIO YBEAOMIIEHUS, €CNN TONBKO OHWU HE MEHSIIOT OCHOBHbIX
XapaKTEPUCTUK NPORYKLUUH.

1.16. OO0 «Butatepm» He HeCET OTBETCTBEHHOCTM 3a Kakue-nubo owubku B
kaTanorax, 6poLuopax unu ApyrMx nNeyYaTHbIX MaTepuanax, B KOTOpbIX 3aMMCTBOBAHbI
maTtepuasnbl HacTOALWMX pekomeHaaLwii 6e3 cornacoBaHus ¢ ux paspaGoTymKamm,
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Ta6bnuua 1.1. HomeHknaTypa U OCHOBHblE TEXHUUYECKHNE

XapakTepuCTUKU KOHBEKTOPOB «KOTEpM»

HoMuHanbHBI

Macca ¢ kpoH-

o FabapwuTHbie _

Tmnopaamepbl KOHBEKTOpOB Tenng!::MB:OTOK paaM:pbl‘ MM uJTeBVél;l‘il::)f(i:-pa_

HaCTeHHbIX | HamombHbix | Moo o | Hanone- H L HacTeH- [ Hanonb-
HbIX HbIX HbIX HbiX
9KOH-104 | 3KOC-104 | 235 219 | 150 | 400 2,9 4,8
9KOH-107 | 3KOC-107 [ 510 474 | 150 [ 700 4,0 6,6
9KOH-110 | 9KOC-110 | 795 739 | 150 [ 1000 | 5,0 8,2
9KOH-113 [ 3KOC-113 [ 1086 | 1010 | 150 [ 1300 | 6.0 9,8
OKOH-116 | 3KOC-116 | 1377 | 1281 | 150 | 1600 | 7.4 12,2
OKOH-119 | 3KOC-119 | 1668 | 1551 | 150 | 1900 | 8.4 13,8
OKOH-122 | 3KOC-122 | 1959 | 1822 | 150 | 2200 | 9.4 15,4
OKOH-125 | BKOC-125 | 2250 | 2092 | 150 | 2500 | 10,4 17,0
OKOH-204 | 3KOC-204 | 372 353 | 250 | 400 4,2 6,2
OKOH-207 | 9KOC-207 | 812 771 | 250 | 700 6,0 8,8
OKOH-210 | OKOC-210 | 1267 | 1204 | 250 | 1000 | 7.8 11,4
3KOH-213 | OKOC-213 | 1730 | 1644 | 250 | 1300 | 9,6 14,1
3KOH-216 | OKOC-216 | 2194 | 2084 | 250 | 1600 | 11,7 17,1
3KOH-219 | OKOC-219 | 2658 | 2525 | 250 | 1900 | 13,5 19,8
3KOH-222 | OKOC-222 | 3122 | 2966 | 250 | 2200 | 15,3 22,1
3KOH-225 | OKOC-225 | 3586 | 3407 | 250 | 2500 ; 171 25,0
OKOH-304 | OKOC-304 | 468 454 | 350 | 400 52 74
3KOH-307 | 3KOC-307 | 1023 | 992 | 350 | 700 7.8 10,6
3KOH-310 | OKOC-310 | 1598 | 1550 | 350 | 1000 | 10.3 14,0
3KOH-313 | OKOC-313 | 2182 | 2117 | 350 | 1300 | 12,8 17.2
3KOH-316 | OKOC-316 | 2767 | 2684 | 350 | 1600 | 158 | 214
3KOH-319 | OKOC-319 | 3352 | 3251 | 350 | 1900 | 18,4 25,0
3KOH-322 | OKOC-322 | 3937 | 3819 | 350 | 2200 | 20,9 28,4
3KOH-325 | OKOC-325 | 4522 | 4386 | 350 | 2500 | 23,5 32,0
OKOH-404 | 3KOC-404 | 536 531 | 450 | 400 | 6.7 8,8
JKOH-407 | 9KOC-407 | 1171 1159 | 450 | 700 10,0 13,2
3KOH-410 | 2KOC-410 | 1827 | 1809 | 450 | 1000 | 134 17,6
SKOH-413 | OKOC-413 | 2494 | 2469 | 450 | 1300 | 16,7 22,0
SKOH-416 | OKOC-416 | 3163 | 3131 | 450 | 1600 | 20,5 | 27.0
3KOH-419 | OKOC-419 | 3831 | 3793 | 450 | 1900 | 2338 31,0
SKOH422 | OKOC422 | 4500 | 4455 | 450 | 2200 | 27,2 36,0
3KOH-425 | OKOC-425 | 5169 | 5117 | 450 | 2500 | 305 40,2




Mpogorkerve Tabnuubl 1.1

Tunopa3smMepb! KOHBEKTOPOB

HoMuHanbHbIN
TENNOBOW NOTOK

"abapuTHbie
pasmepbl, MM

Macca ¢ KpoH-
wrenHamm (chpa-

Quy, BT BOYHAsR), Kr
HacTeHHbIX | Hanmombhe | MACTEH- | Hanone- H L HacTeH- | Hanonb-

HbIX HbIX HbIX HbIX
- OKOA-104 - 424 150 | 400 - 7,0
- 9KO[a-107 - 916 150 | 700 - 10,0
- 3KOJA-110 - 1430 150 | 1000 - 12,0
- 3KOA4-113 - 1954 150 | 1300 - 14,2
- OKOA-116 - 2478 150 | 1600 - 17,9
- OKOA-119 - 3000 150 | 1900 - 20,2
- 3KOO-122 - 3524 150 | 2200 - 22,7
- 9OKOd-125 - 4046 150 | 2500 - 25,1
- OKO[-204 - 682 250 | 400 - 10,1
- 9KO[-207 - 1492 250 | 700 - 14,4
- 9KOA4-210 - 2328 250 | 1000 - 18,8
- 9KOAO-213 - 3180 250 | 1300 - 23,1
- 3KO[-216 - 4030 250 | 1600 - 28,2
- 3KOA-219 - 4884 250 | 1900 - 32,5
- 9K0O[1-222 - 5736 250 | 2200 - 37,0
- OKOO-225 - 6590 250 | 2500 - 41,0
- 3KO[-304 - 878 350 | 400 - 12,5
- 3KO[-307 - 1918 350 | 700 - 18,8
- 3KOAO-310 - 2996 350 | 1000 - 24,8
- 3KOA-313 - 4094 350 | 1300 - 30,8
- 3AKOA-316 - 5190 350 | 1600 - 38,1
- 3K0A-319 - 6284 350 | 1900 - 44 1
- 3KO[-322 - 7386 350 | 2200 - 50,4
- 9KO[-325 - 8482 350 | 2500 - 56,7
- JKO[O-404 - 1027 450 | 400 - 15,0
- 9KO[-407 - 2241 450 | 700 - 23,3
- OKO[O-410 - 3498 450 | 1000 - 31,4
- OKO[-413 - 4775 450 | 1300 - 39,5
- 9KO[-416 - 6055 450 | 1600 - 48,6
- OKO[O-419 - 7335 450 | 1900 - 56,8
- 9KOA-422 - 8615 450 | 2200 - 65,0
- 3KO[-425 - 9896 450 | 2500 - 73,3

Mpumeyarue. B ycnosHbix 0603Ha4EHUAX KOHBEKTOPOB HE yKasaHbl MCNONHEHUst ANs
NOAKMIOYEHNUA K cUCTeMe OTOMNEHVS W BUA PerynupoBaHus TEMnnoBoro notoka (Cm. n.

1.10).




Ta6nuua 1.2.

MnowaAsL HapyXHoi NOBepXHOCTH Harpesa F un

ko3 duLmenT Tennonepenayuu K,y KOHBEKTOpoB «3KOTEpM»

Kuy, BT/(m*-°C)

Tunopasmepbl KOHBEKTOPOB F o
HaCTEHHbIX HanonbHbIX HaCcTeHHbIX | HanonbHbIX
OKOH-104 3KOC-104 0,41 8,19 7,63
OKOH-107 3KOC-107 1,043 6,99 6,5
G5KOH-110 OKOC-110 1,676 6,78 6,31
BKOH-113 OKOC-113 2,309 6,72 6,25
OKOH-116 - JKOC-116 2,942 6,69 6,22
OKOH-119 OKOC-119 3,575 6,67 6,2
OKOH-122 OKOC-122 4,208 6,65 6,18
3KOH-125 OKOC-125 4,841 6,64 6,17
OKOH-204 OKOC-204 0,82 6,48 6,15
OKOH-207 OKOC-207 2,086 5,56 5,28
OKOH-210 OKOC-210 3,352 5,4 5,13
OKOH-213 OKOC-213 4618 5,35 5,08
OKOH-216 OKOC-216 5,884 5,33 5,06
OKOH-219 BKOC-219 7,15 5,31 5,04
OKOH-222 OKOC-222 8,416 5,3 5,03
OKOH-225 OKOC-225 9,682 5,29 5,02
OKOH-304 OKOC-304 1,229 5,44 5,28
OKOH-307 OKOC-307 3,128 4,67 4,44
OKOH-310 OKOC-310 5,027 4,54 4,31
OKOH-313 OKOC-313 6,926 4,5 4,27
OKOH-316 OKOC-316 8,825 4,48 4,26
OKOH-319 OKOC-319 10,724 4,47 4,25
OKOH-322 3KOC-322 12,623 4,46 4,24
OKOH-325 3KOC-325 14,522 4,45 4,23
OKOH-404 OKOC-404 1,639 4,67 4,62
OKOH-407 OKOC-407 4171 4,01 3,81
OKOH-410 3KOC-410 6,703 3,89 3,7
OKOH-413 OKOC-413 9,235 3,86 3,67
OKOH-416 OKOC-416 11,767 3,84 3,65
OKOH-419 OKOC-419 14,299 3,83 3,64
OKOH-422 OKOC-422 16,831 3,82 3,63
OKOH-425 OKOC-425 19,363 3,81 3,62

- 3KOO-104 0,82 - 7,39
- 9KOA-107 2,086 - 6,27
- QKOA-110 3,352 - 6,09
- OKOA-113 4,618 - 6,04
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Mpoponxerve Tabnuubl 1.2

Tunopa3smMepbl KOHBEKTOPOB

K.y, BT/(M*-°C)

2
HaAaCTeHHbIX HanoNbHbLIX F' M HaCTeHHbIX HaNONbHbIX

- 9KOAO-116 5,884 - 6,02
- 3KOO-119 7,15 - 5,99
- S9KOO-122 8,416 - 5,98
- 3K04-125 9,682 - 597
- 3KO-204 1,64 - 5,94
- 3K0[-207 4172 - 5,11
- 3KO-210 6,704 - 4,96
- 3KOO-213 9,236 - 4,92
- 3KOO-216 11,768 - 4,89
_ 3KO[M-219 14,3 - 4.88
- OKO[-222 16,832 - 4,87
- 5KO[-225 19,364 A 4,86
- 3KO[-304 2,458 - 51

- 5K0[0-307 6,256 - 4,38
- 3KO[M-310 10,054 - 426
- 5KO[-313 13,852 - 4,22
- 3KO[-316 17,65 - 4.2

- 9K0OA-319 21,448 - 4,19
; 3KOO-322 25,246 - 4,18
_ 3KOO-325 29,044 - 417
- SKOM-404 3,278 - 448
_ S9KOA-407 8,342 - 3,84
) 3KO[-410 13,406 - 3,73
i 9KOO-413 18,47 - 3,69
; SKO[I-416 23,534 - 3,68
; S5KOO-419 28,598 - 3.67
_ 9KO[-422 33,662 - 3,66
- 5KO[1-425 38,726 - 3,65
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2. CXEMbI U SNTEMEHTbLI CUCTEM OTONMNEHUA

2.1. OTonuTenbHble KOHBEKTOPbI «QKOTEPM» MNPUMEHAIOTCH B OBYXTPYOHbIX ©
OOHOTPYOHbBIX CUCTEMaX BOASHOIO OTOMSEHNA 3AAHUA PA3NIUYHOIO Ha3HAYEHUs!, B TOM
4YKCNe MHOTOJITAXKHbBIX.

2.2. KoHBEKTOPbI «KOTEPM» PEKOMEHAYETCS NPUMEHATL B HACOCHBIX CUCTEMAX OTO-
nnexus. PacuéTol, nposeaexHble B OO0 «Butatepm», nokazanw, YTo ANsi CUCTEM OTONNEHNS
¢ atvmmn npubopamu mMoryT nopountv BecdyHaameHTHbIE BeccansHUKOBBIE LIPKYNALVOHHDBIE
Hacock!. Hanpumep, npu oToNnNeHun OAHO - ABYX3TaXHbIX KOTTEDKEN C TENMOBLIMA Harpys-
kamu 25-50 kBT MoryT BbiTe 1cnonb3oBaHb! Hacockl Tvna «pyHAadoc» (ny4dlle MHOrocKopo-
cTHbie UPS 2540 nnn UPS 25-60).

Beuay TOro, 4To HarpeBaTeNbHbI 3NEMEHT KOHBEKTOPA WM BCTPOEHHBbIR perynu-
pyHLWNt BEHTUNb (TEPMOCTaT) MMEIOT BLICOKUE FMAPABINYECKNE XapaKTePUCTVKN, KOH-
BEKTOPbI « OKOTEPM» B rpaBUTaLMOHHBIX CUCTEMAX HE MCNONb3YTCA.

2.3. Ka4yecTBO TEnNOHOCUTENSN (ropsiyer 8oabl) AOIMKHO oTBevaTb TpeboBaHuaMm
PO 34.20.501-95 [5]. HecmoTpa Ha 70, 4TO 3TV TpeboBaHMA OTHOCATCA B NEpByl ove-
peab K cTanbHbIM Tennonposogam, oHu, cornacHo onblTy OO0 «Butatepm», npaktu-
Yyecku coBnagatoT ¢ TpeboBaHMSMM K YCNOBUSM BKCNNyaTaumn MegHbiX TEnnonposo-
[oB.

2.4. B oAHOTPYOHbIX BEpTUKASIbHbIX W rOPU3OHTanNbHbLIX CUCTEMAxX OTOMNeHUs
pPEeKOMEHAYIOTCS UCNONb3oBaTh CXEMbl CTOSIKOB (BETBEI) C YH4ETOM BCTPOEHHbLIX B KOH-
BEKTOPb! Y3NOB NOAKMIOYEHWUA C 3aMbIK2IOLLMMU y4acTKamu.

MpoToYHyto cxeMy noaknodeHns npubopos B 0gHOTPYBHBIX cucTeMax pekoMeH-
LyeTcs NPUMEHATb TOMbKO B TEX Cnyyasx, koraa Bce npubopsi, NpucoeanHsieMble K oa-
HOW BETBY CUCTEMBI OTONNEHNA, PACNONOXEHLI B OAHOM nometeHvn. Mpn aTomM 3ambi-
KaloLme y4yacTkM B y3nax MNOAKMIOYEHUS KOHBEKTOPOB AOSKHbI ObiTb 3arnylueHbl, a
TEPMOCTaT yCTaHOBMEH NULlb Ha ogHOM npubope (Ha ocTanbHbIX MOXHO YCTaHOBUTb
BEHTUNN PYYHOIN PErynnpoBKu).

Ha pucyHke 2.1 npefctaBned OAWH U3 BaprhaHToB CXeMbl OA4HOTPYOHON ropusoH-
TanbHOW CUCTEMbI OTOMMEHUS, OTAENbHbLIE BETBU KOTOPOW NoAKIoHeHb! k obLyemy pac-
npegenuteneHoMy yany. [pn peanusauum 3ToW CXeMbl UCMONb3YETCA CKpbiTas Ha-
NONbHaA UNW NNUHTYCHaRA Npoknagka Tennonposoaos. CkpbiTas NpoKnazka TENNonpo-
BOAOB UCNOML3YETCH TaKKe Npu ny4eBoW pa3Boke B ABYXTPYOHbLIX cuctemax oTtonne-
Hus (puc. 2.2).

MokasaHHble Ha pucyHKkax 2.1 1 2.2 cxembl xapakTepHbl Ans NOKBAPTUPHBIX CUC-
TEM OTOMAEHUA XUnbIX 3paHni. [na yMmeHblienns 6ecnonesHbix TensionoTepb CTOSKN
pasMellatoTcsl BAONb BHYTPEHHUX CTEH 3[aHWs, HanpuMep, Ha NECTHUYHbIX KhneTkax,
KoTOpble NOABOAST TENSOHOCUTEND K MOKBAPTUPHBIM pacnpeaenuTenbHbiM KONNekTo-
pam. na pa3sofkun oObIMHO MCNOABL3YIOT 3aLMULEHHEIE OT HapYXHOI KOpPO3un cTarb-
Hble N MeaHble TennonposoAbt. [puMeHAITCA Taloke TENNONPOBOAbI U3 TEPMOCTONR-
KWX MONMMEPOB, HaNpumep, U3 NONUMPONUIEHOBbLIX KOMOUHUPOBaHHLIX TPYD co cTabu-
Nn3upyoulein anloMmuHMeBoit 06oNoYUKOA MU U3 NONUITUNEHOBLIX MeTannononumep-
HbIX 1 cTabunuanposaxHbiX Tpyd. Passopsiive TennonpoBoApl, Kak NPaswuno, Tenno-
M30MMpOBaHHbIE, NPU NYYEBO Cxeme npoknagbiBaioT B WTpobax, B obonoukax us rog-
pVPOBaHHbLIX NONUMEPHBIX TPYD M 3aNMBaIOT LIEMEHTOM BbICOKMX MapokK ¢ nnactuduka-
TOPOM (C TOMLUMHOW CNOA LEMEHTHOro NOKpuITUA He meHee 40 Mm) No cneuunanbHoM
TexHonoru. Mpu NAWHTYCHOR Npoknagke OBbiYHO UCMIONL3YIOTCA CneumanbHbie AeKo-
pupyloLWmMe NANHTYCbI 3aBOACKOTO U3roTOBNEHWUs (Yalle BCero u3 MnofMMeEpHbIX Marte-
pwanos).
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Puc. 2.1. MpuHumnuanbHasa cxema NokKBapTUPHON
04HOTPYBHON CUCTEMBI BOASHOrO OTONNEHUS
(PY — pacnpegenutensHbii y3en)
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Puc. 2.2. Cxema pBYXTpYGHOW CUCTEMBI OTONNEHNA C Ny4eBo
pasBoAKOW MarucTpanem
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2.5. ns HopmanbHoi paboTbl koHBEKTOPOB Heobxoanmo obecneunTs ABUXEHME
ropsiyet BoAbl B HarpesaTenbHOM 3MEMEHTe KOHBEKTOpa NO CXeMe «CBEepXYy-BHU3».
[na aToro Tennonposog C ropsyei BOAOW BCeraa AOMmMKeH NOAKIYATLCA KO BTOPOMY
oT kpasa naTpybky y3na noAKNoYeHNs OQHOPSIAHOTO KOHBEKTOpa (puc. 2.3).

a. 6. 8.

T 12 _ T

-+ 1=

_T” :JJ S}

T2 T T2

Puc. 2.3. CxeMbl NoACOEANHEHNSI KOHBEKTOPOB «KOTEPM» K CTOSKAM CUCTEMBI
oTONNEeHNs: a — OpHOTPYOHaA C BepXHeEW PasBOAKOW NOAAIWEN MArMcTpany,
6 — ogHOTPY6HaRA C HKHEW pa3BOAKOWM NOAAIOLEN MarucTpany;

B — ABYXTPYOHas ¢ BEpXHEW PasBOAKOW Noaatollen marmcTpanu

2.6. HacTeHHbIE KOHBEKTOPbI C KOXKYXOM «JKOTEPM» BCEX TUNOPa3Mepos npeay-
CMOTPEHbI 4N YCTAHOBKK TOMbKO B 1 psig no BuicoTe v rnybune. JonyckaeTcs ycrta-
HOBKa HanonbHbIX KOHBEKTOPOB B ABa paaga no rnybuxe.

2.7. KoHBeKTOpbl B NOMELLEHMN YCTaHaBNMBAKTCS, KaK NPaBuno, nog OKHOM Ha
CTeHe unu Ha nony. [inMHa KOHBEKTOpa MO BO3MOXHOCTU JOMKHA COCTaBNSATb He Me-
Hee 75% ANUHbLI CBETOBOFO Npoema. [na nofyyeruna nyywero pacnpefeneHus Tenno-
Tbl B NOMELLEHUU BbIBOP KOHBEKTOPOB XENaTenbHO HaYMHaTb C HU3KUX U ANWUHHBIX TH-
nopasmepos.

2.8. B cny4ae pasmellienms TepMOCTaToB B HAWAX A1 OTONUTENbLHBIX npubopos
U NepPeKpbITYNA KX AEeKopaTUBHBIMU 3KpaHaMu UNn 3aHaBeckamu HeobxoaMmo npeay-
CMOTPETb YCTAHOBKY TEPMOCTATUMECKON FONOBKU C BBIHOCHBIM JaTYMKOM,

2.9. Hanuuve BO34YyXOCNYCKHOrO KnanaHa B KaXOOM KOHBEKTOpe no3BonseT
obecneuntb NoOylo NOABOAKY K 3Tomy npubopy 6e3 npeavbsienexus ocobbix Tpebosa-
HUIA K YCTAHOBKE BO3AYXOOTBOAALLMX YCTPOMNCTB.

2.10. ins HopmanbHoW paboTsl CUCTEMBI OTONMEHUS CTOSIKM AOMKHbI BbITh OC-
HalleHbl HeobxoaMMOoN 3anopHO-perynupylollenn apmartypoil, obecneuvsarollen pac-
YETHbIE pacxofbl TENAOHOCUTENA NO CTOAKAM U CNYCK BOAb! U3 HUX nNpu Heobxoaumo-
cTu. Ans aTux ueneit MoryT GbiTb MCNOMNb30BaHbLI, HANPUMEP, 3aNOPHbIE BEHTUNM TUNa
LLiTpémakc n GanaHcupoBoHHbie BEHTUNMW Tuna WTpémakc-M,

Ecnu 3arpasHedvs B TennoHocutene npesblwaioT Hopmel PO 34.20.501-95, To
Aans obecneveHun HopmarsbHo# paboTbl TEPMOCTATOB M perynupylowein apmaTypb! He-
0B6X0AMMO NPUMEHATL PUNBLTPLI, B TOM YUCNE ¥ NOCTOAKOBbLIE.
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3. TMOPABIIMMECKWUWA PACYET

3.1. KoHBekTopbl «3KoTEepM» NpeaHasHadeHbl 4NA UCNONb30BAHUA, KaK YKasbl-
BanoCb, B HACOCHbLIX CUCTemax oTonnenws. B kauecTBe TennoHocutens moryT GbiTb
UCMOMb30BaHbl BOJA UNU He3amep3arLLas XuaKoCcTb (aHTUDPU3).

3.2. TwapaBnuyecknii pacy€T NpoBOAUTCA MO CyLWECTBYIOLMM METOAMKAM C
NPUMEHEHUEM OCHOBHbIX PacYHETHbIX 3aBUCUMOCTEWN, U3NOXEHHLIX B CReuuansHow
CnpasoYHO-UHGOPMaLIMOHHON nuTepaType [6] 1 [7], ¢ y4€TOM AaKHbIX, NPUBEAEHHbIX B
HaCTOSLWMUX PEKOMEHAAUNSX.

Mpun ruapaBnuyeckoM pacyéTe TENONPOBOAOB NOTEPU AABMNEHNA HA TpeHue u
NpeofoneHne MECTHbIX CONPOTUBMEHWA CneayeT onpenensaTs NO METO4Y «XapaKTepu-
CTUK CONPOTUBNEHUSA»

AP=S - M 3.1)
UM No MeToAY «YAENbHbIX IMHENHBIX NOTEPb AGBAEHUA)
AP=R-L+Z (3.2)

rae AP - noTepy AaBneHns Ha TpeHWe 1 NpeoaoneHne MeCTHbIX ConpoTueneHnii, Ma;

S=A-{" - xapaKTepucTuKa CONPOTUBNEHNA y4acTka TENNONPOBOAOB, paBHas notepe
OaBneHus B HEM Npu pacxoae TennoHocutena 1 kr/c, I'la/(Kr/c)z;

A - yaenbHOe CKOPOCTHOE faBneHue B TENMONPOBOAAX MPU pacxofe TernnoHoCU-
Tens 1 kr/c , Ma/(kr/c)? (Npy TennoHocUTeNe BOAE NPYHUMAETCA NO NPUNOXeHIo 1);

g'= [(A/d,,)-L+2¢] - npuBea&HHbIi ko3chbhNLMEHT CONPOTMBNEHNS PacCuUTLIBaE-

MOro y4acTka Tensonpoeoaa;
A - KoahbdULIMEHT TpeHus;
dey - BHYTPEHHWA AnameTp TENNONPOBOAA, M;
Ald,, - npuBeAEHHBbIN KO3PPULIMEHT TMAPABNNYECKOTO TpeHus, 1/M (CM. npunoxe-

Hue 1);
L - AnuHa paccumThbiBAaEMOro y4acTka TENnonpoBoaa, M;
3 - cymma Koa(pPULUNEHTOB MECTHBLIX CONPOTUBIIEHWIA;
M - maccHbIll pacxod TennoHoOCUTENs, Kr/c;
R - ypenbHas nuHenHas noteps gaeneHus Ha 1 m Tpy6bl, Ma/m;
Z - MeCTHble NnoTepu AaBneHus Ha yyacTke, Na .

3.3. 3HayeHun npuBeAEHHbLIX KOIMULMEHTOB .y (MPU HOPMUPOBAHHOM Pacxo-
Ae Boapbl yepes npubop Mgyp= 0,1 Kr/c)HacTeHHbIX W HaMOMbHbLIX KOHBEKTOPOB «3JKO-
TEPM» CO BCTPOEHHbIMW KOpnycamu cneunanbhbix Tepmoctatos «[EPL) Apmatypen
Al'» ¢ HacTporikoit ux Ha pexum 2K (1. e. npu oTKpbITUM KNanaHa TepmocTtaTta Ha 0,44
Mm) 6e3 06Bsisku Tennonposojamu npuseaeHsl B Tabn. 3.1. JanHbie B Tabnuue nony-
YeHbl NpK pacxoae Boabt B noasoakax 0,1 kr/c (360 kr/4) npu eé cpepHen Temnepatype
85°C 1 BHyTpeHHEM AnameTpe noABOAALLMX Tennonposoaos 15,7 mMm.

B konoHkax Tabnuupt 3.1 «balinac NONHOCTLIO 3AKPHLITY NPUBOAATCA 3HAYEHUA
Ko3thdrLMeHTa MECTHOrO CONpPoTUBNEHNUs ., BCEX TMNOPaA3MEpPOB KOHBEKTOPOB ANNA
cny4yaes NONHOCTbIO OTKPLITOTO TepMOCTaTa (NPU CHATOW TEPMOCTaTUYECKOW FONOBKE)
1 HacTpoiike ero Ha pexum 2K. 3tn 3Hauenms {,, COOTBETCTBYIOT paboTe KOHBEKTOPOS
B ABYXTpYOHOW cucteme otonneHus (wnuHaens Gamnaca ysna noakntoYeHUs MOMHO-
CTbIO 33KPbIT, a KNanaH ero BEHTUIA NOMIHOCTLIO OTKPLIT).

OcrTanbHble KonoHku Tabn. 3.1 xapakTepusyloT paboTy KoHBeKTOpa B 04HOTPY6-
HOM cucTeme OTOMNEHUSA NpYU NONHOM OTKPLITUM KNanaHa BeHTWNs y3na NoaKNoYeHUs
W OTKpbITUK WNUHAena Hainaca Ha 4, 5 1 6 06OPOTOB OT NONOXKEHUSA «3AKPLITO». JTO
KonuyecTso obopoTos sBNseTca Haubonee LenecoobpasHbiM NpU PEryNMpoBaHMK KOH-
BeKTOpa.



Ta6bnuua 3.1. Tuapasnuyeckne XxapakTepUCTUKU KOHBEKTOPOB «JKOTEPM»

Tunopasmep

Bainac NONHOCTLIO OTKPHLIT

Wnuhagens oTkpbiT Ha 4 oGopova

Winunpgens oTkpeiT Ha § o6opotos

Wnunuaens oTkpwLIT Ha 6 o6opotos

Tepmocrar

Pexxum

Tepmocrar

Tepmocrar

TepmocTar

KOHBEKTOpa OTKpbIT 2K OTKPbIT Pexum 2K OTKpPbIT Pexwm 2K OTKPbLIT Pexum 2K
gnv g"v g"" a"l) Q"Y a"l’ g"l’ a"l’ S'LY a"l’ QL a"l) g"] (LL

OKOH-104

(3KOC-104) 177 312 77 0,65 109 0,58 47 0,5 60 0,42 31 0,4 39 0,33
3KOH-107 180 315 78 0,65 109 0,58 47 0,5 61 0,42 32 0,4 39 0,33
OKOH-110 183 318 79 0,65 110 0,58 47 0,49 61 0,42 32 0,4 39 0,33
OKOH-113 186 321 79 0,64 110 0,57 48 0,49 61 0,42 32 0,4 39 0,33
OKOH-116 189 324 80 0,64 111 0,57 48 0,49 61 0,42 32 0.4 39 0,33
3KOH-119 192 327 81 0,64 112 0,57 48 0,49 62 0,42 32 0,39 39 0,33
QKOH-122 195 330 82 0,64 112 0,57 49 0,49 62 0,42 33 0,39 40 0,33
QKOH-125 199 333 83 0,64 113 0,57 49 0.48 62 0,42 33 0,39 40 0,33
OKOH-204 187 322 80 0,64 111 0,57 48 0,49 61 0,42 32 0,4 39 0,33
OKOH-207 193 328 81 0,64 112 0,57 49 0,49 62 0,42 32 0.39 39 0,33
JKOH-210 199 334 83 0,63 113 0,57 49 0,48 62 0,42 33 0,39 40 0,33
JKOH-213 205 340 84 0,63 114 0,57 50 0,48 63 0,41 33 0,39 40 0,32
9KOH-216 211 346 86 0,63 115 0,56 51 0,47 63 0,41 34 0,38 40 0,32
QKOH-219 218 353 88 0,62 116 0,56 51 0,47 64 0,41 34 0,38 40 0,32
OKOH-222 224 359 89 0,62 118 0,56 52 0,47 64 0,41 34 0,37 41 0,32
OKOH-225 230 365 91 0,62 119 0,56 53 0,46 65 0,4 35 0,37 41 0,32
3KOH-304 197 332 82 0,64 112 0,57 49 0,48 62 0,42 33 0,39 40 0,33
JKOH-307 206 341 85 0,63 114 0,57 50 0,48 63 0,41 33 0,38 40 0,32
OKOH-310 215 350 87 0,63 116 0,56 51 0.47 64 0,41 34 0,38 40 0,32
OKOH-313 224 359 89 0,62 118 0,56 52 0,47 64 0,41 34 0,37 41 0,32
OKOH-316 234 369 92 0,61 119 0,56 53 0,46 65 0,4 35 0,37 41 0,31
OKOH-319 243 378 94 0,61 121 0,55 54 0,46 66 0.4 35 0,36 41 0,31
JKOH-322 252 387 96 0,61 123 0,55 55 0,45 66 0.4 36 0,36 42 0,31
OKOH-325 262 396 98 0,6 124 0,55 56 0,45 67 0,39 36 0,36 42 0,31
OKOH-404 206 341 85 0,63 114 0,57 50 0,48 63 0,41 33 0,38 40 0,32
OKOH-407 219 354 88 0,62 117 0,56 52 0,47 64 0,41 34 0,38 40 0,32
OKOH-410 231 366 91 0,62 119 0,56 53 0,46 65 0,4 35 0,37 41 0,32
OKOH-413 244 379 94 0,61 121 0,65 54 0,46 66 0.4 36 0,36 41 0,31
OKOH-416 256 391 97 0,6 123 0,55 55 0,45 66 0,4 36 0,36 42 0.31
3KOH-419 268 403 99 0,6 125 0,54 57 0,44 67 0,39 37 0,35 42 0.3
OKOH-422 281 416 102 0,59 127 0,54 58 0,44 68 0,39 37 0,35 43 0,3
OKOH-425 293 428 105 0,59 129 0,54 59 0,43 69 0,38 38 0,34 43 0,3

0¢



Tpononxexue Tabnuupl 3.1

Hannac NONHOCTLIO OTKPBLIT inuHgent OTKPLIT Ha 4 obopoTa WnuHgens oTkpuiT Ha § oboporos Linuiaens OTKPLIT Ha § o6oporos
Tunopa3smep Tepmocrat Pexum TepmocTaT Pexum 2K Tepmocrat Pexum 2K Tepmocrar Pexum 2K
KoHBeKTopa OTKPbIT 2K OTKDBIT OTKPbIT OTKpbIT
Qg C;-f\ Q;w Uip ny (LI g-_n' Gup Gy L Gy Uy (;L“‘_... Unp |
3KOfA -104 303 573 107 0,58 150 0,5 60 0,43 77 0,35 38 0,34 47 0,27
JKop[ -107 309 579 108 0,58 151 0,5 60 0,43 77 0,35 39 0,34 47 0,26
JKOop[ -110 315 585 109 0,58 152 0,5 61 0,42 77 0,35 39 0,33 47 0,26
aKoAa -113 321 591 110 0,57 1563 0,49 61 0,42 78 0,34 39 0,33 47 0,26
3KOA -116 328 597 112 0,57 154 0,49 62 0,42 78 0,34 39 0,33 47 0,26
3KOoA -119 334 604 113 0,57 154 0,49 62 0,42 78 0,34 40 0,33 47 0,26
KOA[ 122 340 610 114 0,57 155 0,49 63 0,41 78 0,34 40 0,32 48 0,26
3Ko[ -125 346 616 115 0,56 156 0,49 63 0,41 79 0,34 40 0,32 48 0,26
3KOA-204 323 592 111 0,57 153 0,49 61 0,42 78 0,34 39 0,33 47 0,26
3K0fa-207 335 605 113 0,57 155 0,49 62 0,41 78 0,34 40 0,33 47 0,26
JKOA-210 347 617 115 0,56 156 0,49 63 0,41 79 0,34 40 0,32 48 0,26
9KOAO-213 360 629 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KOA-216 372 642 120 0,56 159 0,48 65 0,4 80 0,33 41 0,31 48 0.25
3K0A-219 384 654 122 0,55 161 0,48 66 0,4 80 0,33 42 0,31 49 0,25
3KOp[-222 397 667 124 0,55 162 0,48 67 0,39 81 0,33 42 0,31 49 0,25
3KO[-225 409 679 126 0,54 163 0,48 68 0,39 81 0,33 42 0,3 49 0,25
3KoA-304 342 612 114 0,57 155 0,49 63 0,41 79 0,34 40 0,32 48 0,26
3K0Aa-307 361 631 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KO[A-310 379 649 121 0,55 160 0,48 66 0,4 80 0,33 1M 0,31 48 0,25
9KOA-313 398 668 124 0,55 162 0,48 67 0,39 81 0,33 42 0,31 49 0,25
3KOA-316 416 686 128 0,54 164 0,47 68 0,39 82 0,33 43 0.3 49 0,25
3KOQO-319 435 705 131 0,53 166 0,47 69 0,38 82 0,32 43 0,3 49 0,24
9KOA-322 454 723 133 0,53 168 0,47 70 0,38 83 0,32 44 0,29 50 0.24
JKOA-325 472 742 136 0,52 170 0,46 71 0,37 84 0,32 44 0,29 50 0,24
9KO[-404 362 632 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KOA-407 387 657 122 0,55 161 0,48 66 0,4 80 0,33 42 0,31 49 0,25
JKOA-410 411 681 127 0,54 164 0,48 68 0,39 81 0,33 42 0,3 49 0,25
IKOO-413 436 706 131 0,53 166 0,47 69 0,38 82 0,32 43 0,3 49 0,24
3KOLO-416 461 731 135 0,53 169 0,47 71 0,37 83 0,32 44 0,29 50 0.24
3K0A-419 486 756 138 0,52 172 0,46 72 0,37 84 0,32 45 0,28 50 0,24
JKoAO-422 510 780 142 0,51 174 0,46 74 0,36 85 0,31 45 0,28 51 0,23
JKO-425 535 805 145 0,51 177 0,45 75 0,36 86 0,31 46 0,27 51 0,23
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3.4. dakTnyeckue rugpasBnuyeckue xapakrepuctukn S u {° B cuctemax otonne-
HuWs ¢ napameTpamu 105/70, 95/70, 90/70 n 80/60 °C npw pacxofax TennoHocutens-
BOAb! My, Kr/C, OTNMUHBLIX OT Hopmupyemoro (0,1 Kr/c), onpeAenslnTca No cneayroLmm
COOTHOLUEHUSIM:

0N KOHBEKTOPOB S=8y 9, Ma/(kric)? | (3.3)
=0y 9, (3.4)
Ans Tennonposopos (= [(A/d,)-L+2¢, )@, +Z¢,,, (3.5)

rae ¢z - NONpaBoYHbIit KOIDDULMEHT Ha rMAPaBANYECKNE XapaKTEPUCTUKN KOHBEKTOpA
npv pacxogax TennoHocutens, otnuddbix oT 0,1 kr/c (360 kr/4), npMHUMaeMblid no
Tabn. 3.2;

2Z; - cymMma KO3hPULMEHTOB MECTHBIX CONPOTUBNEHWA 0TBOAOB, CKOO 1 yTOK;

Zlap - CyMMa KO3(MNUNEHTOB MECTHbIX COMPOTUBNEHWA 3arnopHo-perynupytoLlen
apmMaTypbl, TPOMHUKOB 1 KPECTOBUH;

P4 - NONPABOYHBLIA KOIPPULMEHT Ha rMAPaBnIMYecKne xapakTepucTuku Tennonpo-
BOAOB CUCTEM OTOMNEHWA, a Takke OTBOAOB, CkoG U YTOK, onpefenéHHsIX no Tabsn.
M1.1 npunoxenuns 1, npuHUMaemblit no Tabn. 1.2 370ro xe NPUNOXKEHNSA HACTOALLIMX
pekomeraaumn,

MNpu 1cnonb3oBaHUMKM MeZHbIX TENNONPOBOAOB NONPaBOYHbIA KO3IMDMDULMEHT He
BBOAMUTCH, €CNK UCTIONb3YIOTCH AaHHLIE NMPUNOXEHNA 2, KOTOPbIE NPUBEAEHBI C YHETOM '
3aBUCUMOCTU MMAPABINYECKAX XapakTEPUCTUK OT pacxoaa BoAb!.

B guanasoHe cpeaHeit Temnepatypsl B npubope ot 60 go 110°C ruapasnuue-
CKue XapaKTepWUCTUKN U3MEHSIOTCA B npeaenax +3%, 4em MOXHO npeHebpeysb.

3.5. Mpu onpegenexuu obLiei nNoTepy Hanopa No CTOAKY TPaAULMOHHas cxema
pacyéTa Ha OCHOBE ClIOXEHUsI XapaKTepWUCTUK TEnnonpoBOAOB W KOHBEKTOPOB PEKO-
MEHAYeTCs TONbKO ANA Cnyyas COeAMHEHWA BCEX KOHBEKTOPOB NO MPOTOYHOU Cxeme
(HanpuMep, B CTOSIKaX C KOHBEKTOPaMM C KOXKYXOM W He3 3aMbIKaioLUmMX Y4aCTKOB).

MNpu WMCNONb30BaHUM KOHBEKTOPOB B [ABYXTPYOHbIX cUCTEMAX rMAapaBnuyeckuin
pacyeT BeBeTcs No TpagULMOHHOI cxeMe, T. K. BeCb TENNOHOCUTENb NPOXOAUT Yepes
HarpeBaTesibHbI 3aNIEMEHT KOHBEKTOpA.

pun pabote koHBeKTOpa «3KOTEPM» B OQHOTPYOHOW cucteme oTonneHus (c oT-
KPbITIM B TOW# UMW WHOW CTENEHU 3aMbiKatowUM y4aCTKOM, BCTPOEHHBIM B y3en nog-
KNOYEHUs KOHBEKTopa) oblyue notepu AaBfeHUs PEeKOMEHAyeTCs onpeaenaTb Kak
CYMMy NOTEpb B TEMSIONPOBOAAX NPU COOTBETCTBYIOLIEM pacxofe TennoHocuTens u
CYMMY NOTEPb B K&KAOM KOHBEKTOpE C Y4ETOM (hakTU4YeCKoro pacxofa TennoHocuTens
Yyepes HarpeBaTesbHblli ANEMEHT KaXKAOrO KOHBEKTOpa, T. €. C Y4ETOM COOTBETCTBYIO-
LMX 3Ha4YeHWn Ko3hDULMEHTOB 3aTEKAHNA Unp.

C ponycTumoii Ans npakTMYeckuX pPacdETOB NOrPelHOCTBLIO NOTEPU Hanopa B
KOHBEKTOpPHOM y3ne AP, MOXHO onpefenuTb no dopmyne:

APy =Sy @3 (anp ‘Mer)* Ma, (3.6)
npwdem, Sy=A-{.y, rae {u NPUHUMaETCA COrnacHo AaHHbIM Tabn. 3.1 npu HopmaTtue-
HbIX YCNoBMSX, T.€. Npu Mp, = 0,1 kr/c (360 kr/v), a ¢3 onpeaensieTca npu pacxoge Ten-
NOHOCUTENA Yepe3 HarpeBaTerbHbiil 3NIEMEHT KOHBEKTOPa, T. €. Npu My, = Oqp' Mcr (npu
OLHOCTOPOHHEM NpucoeanHeRnn Npubopa K CTOAKY).

3.6. 3HaueHus koadpPUUMEHTOB 3aTEKAHUA dnp ANSA OTONUTENLHLIX NpuGopos
«3koTepm» npuseaeHst B Tabnuue 3.1.

CnepyeT oTMeTUTb, 4TO ANA KOHBEKTOPOB «3JkoTepm» cdupma «EPL| Apmaty-
peH Al» paspaboTana cneunanbHbiit TEpMOCTaT, NpucnocobnerHbIn AnA npucoeanHe-
HUSE K MeaHbiM Tpybam HarpesaTENbHOFO 3neMeHTa nawkon. JToT TepmocTaTr (ycrnos-
Hoe HaseaHue «EPL| TS-90E») ssnaetcs kak 6bl NpOMEXYTOUHOK MOAENbIo Mexay
TepmocTaTamu ans AsyxTpy6Hbix (TEPU TS-90) n ogHOTPYOHBIX cucTem oTonneHus
(TEPLU TS-E). OH He umeeT MOHTaXHOW perynnpoBkKu.
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PerynupoBka KoHBeKTOpa, KaK yKasblBanoCb, OCYLIECTBIIAETCA BEHTUNEM WU
WNUHAENEM AOHHOrO Y3na NOAKMIoHEHUs. Y3en noAKIo4eHNs B CBOK ovepenb npea-
ctasnseT coboi moandukaumio rapHuTypbl «FEPL|-3000». MoaToMy Hawm ucnbiTanua
OTHOCATCA K BapuaHTy YCTaHOBKW B KOHBEKTOPLI «3koTepM» (paHee «M3otepm 2000»)
cneunanbHbIX ANS 3TUX KOHBEKTOPOB TEPMOCTATa M y3na NOAKMOYEHUs, ruapasnuye-
CKWe XapaKTEPUCTUKN KOTOPbIX OTANYAIOTCA OT aHaNOrM4YHbIX XapakTepucTuk aHanoros
«FEPU TS-90», «EPL, TS-E» u «'EPL| 3000».

3.7. PaBeHCTBO nepenaja AaBNeHWA Ha napannenbHbIX Y4acTkax CeT CUCTeMbl
oTonneHns MoxeT obecneunsaTbCs 3a CHET HACTPOWKU PEry/MpYIOLEero BEHTUNA yana
NOAKMIOYEHUS KOHBEKTOPA. B 0AHOTPYOHBIX U MPOTOUHbLIX CTOSIKAX CUCTEMbI OTORNEHUS
HaCTPOWKy BEHTUNSI PEKOMEHAyeTCs OCyLLeCTBNATL NO pesynbTaram rmapasnuyeckoro
pacyéTta Ha nocriegHeM Mo xoAy TENNOHOCUTENS KOHBEKTOPE BETBU (CTOAKA) NyTEM NOA-
6opa onpepenéHHoro Yucna o6opoToB BEHTUNSA OT NONOXEHUA «3akpbiTo». MNpu aTom cne-
AyeT yunTbIBaTb, YTO NoaobHasa perynupoeka uenecoobpasHa Npy pacnonoXeHun BeTsu
(cTosKa) € KOHBEKTOPaMI B OAHOM NOMELLEHWH.

CTeneHb OTKPLITUS perynupylowero BeHTUNsA onpeaenseTtca yucnom oboportos
LWNWHAENS 3TOrO BEHTUNS Ny B 3aBUCUMOCTU OT KO3(MULINEHTE MECTHOMO CONPOTUB-
NeHNA KOHBEKTOpa C Y3NOM NogKNioveHus {wp, ONpeaenseMoro nepes nposeaeHnem
MOHTa)XHOW perynmpoBkn. 3aBUCMMOCTL 3TUX ABYX BENWYWH NpeacTasneHa B Tabn. 3.3.

3.8. CornacHo WCnbITaHWUSM, perynupoeka koaduuneHTa 3atekaHuss ¢ NoMo-
WHIO WAKHAENS y3Na NOAKMTIOUYEHUs PeanbHO OCYLECTBNSETCA OT NONOXKEHUS «3aKpbi-
To» (0 obopoTos) Ao 8 obopoToB (yBenuyeHne uucna obopoTos wnuHaens ot 8 o 12
NPaKTUYEeCcKN He U3MEHSIET rMapaBnvyeckue xapakrepuctvku baiinaca). B cBoio ove-
peAb perynupoBKy BeHTUNs uenecoobpaszHo ocywecTenaTte oT 0 go 5,5 — 6 obopoTos,
T.K. NPY AanbHENLLEM OTKPBITUW BEHTWNA TMAPaBNYYecKas XapaKkTepucTuka KOHBeKTopa
BMECTE C Y3/IOM NOAKTIOYEHUA NPaKTUMECKU HE MEHSIETCS, HO NOSBAAETCA ONACHOCTb
HapyLUEHWSA FEpMETUYHOCTU CO CTOPOHBI LITYLEpa AMA perynmpoBKN BEHTUNA.

CTaHaapTHas perynupoBoYHas yCTaHoBKa LnuHaens 6ainaca paccuutana Ha 5
0bopoTOB OT NonoxeHUs «3akpbiTo». NpU Hawwmx ucnbITaHUAX Gbinu onpepeneHsl iMAa-
paBnUYeckne xapakTepucTUki Npu OTKPLITUM WNUHAEens Bailnaca Ha Haubornee xapak-
TepHble konudecTsa obopoToB (4, 5 u 6), Npu koTopbix 06ecneynBaloTCA ONTUManbHbIe
3HaveHus koabdULMEHTOB 3aTeKaHus, a NpuBeAEHHbIE KO3PUUMEHTHI CONpoTUBNE-
HUS KOHBEKTOPOB C y3Namu NOAKMIOYEHUA HE OOCTUFAIOT 3HAYEHWIA, NPEnATCTBYIOWUX
npumMeHeHuIo oB6bIUHbLIX (a He cneuunanbHbiX) HAaCcOCOoB.

Ans Kaxporo M3 ykasaHHbiX yncen oB6opoToB LUNWHAENSA UCNLITAHUA NPOBOAM-
NNCb Kak NpW HacTpoiike TepmocTaTa Ha pexium 2K (2°C), Tak U Npu NONHOM OTKPLITUM
TepmocTaTa (T.e. Npu CHATOK TepMOCTaTUHECKOIA rosioBke).

Kak yKkasbliBanocCb, C NOMOLLBIO PErySMPYOLIero WNNHAENS y3na NnoakIyeHus
(puc. 1.5) BbinonHsAeTcA ruapasnMyeckas perynuposka KOHBEKTOpA, YCTAHOBNEHHOIO B
oaHOTPYBHON cucteme otonneHus. MNpn ycTaHoBKE KOHBEKTOPA B 3TOW CUCTEME LUMUH-
Aenb cneayeT OTBEPHYTb OT NONOXEHUN «3aKPbITO» Ha YUCNO 0BOPOTOB B COOTBETCT-
BUW C HYXXHbIM KO3h(PULMEHTOM 3aTeKaHns, KOTOpbIA onpefensaeTcs NPOeKToM cucTe-
Mbl oTonnexus (tabn. 3.1).

Ewe pas ormeTum, 4To ANA 3KCNyaTauwn KOHBEKTOPOB B ABYXTPYOHOW cucteme
OTONMEHUs LINWHAENb HeobXoaUMO 3aBepHYTb B0 yNopa, T.€. A0 NOMOXEHUS «3aKpbl-
TO», @ B OQHOTPYOHOIK cucteme vem Gonble OTKpbIBaETCA wWNUHAENb, Tem Gonbluas
4YacTb BOAbl NepeTekaeT yepes baitnac v Tem MeHblue ko3hPULMEHT 3aTeKaHns B Ha-
rpeBaTenbHbIi 3NEMEHT KOHBEKTOPA.

3.9. Perynuposky y3na NoAknio4eHNs KOHBEKTOpPA [OSDKEH BbINOMHATL cneuma-
JINCT-CaHTEXHUK.

3.10. B Tex cnyvasx, koraa no pacnonaraemomy nepenagy faBneHus Ha KOHBEK-
Tope APpacn HEOOXOANMO HaiiTU ero Tpebyembift k03P ULINEHT MECTHOTO CONPOTUBIE-
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HUA {p U COOTBETCTBYIOLLEE KONNUYECTBO 06OPOTOB KNanaHa BEHTUNA Nyp NPU MOHTaX-
HoW perynupoBke ysna noAacoefuHeHus, pacqéT BeaéTtca B cneaylowlen nocneposa-
TENbLHOCTHU.

3Hauenus I, onpegensaoTea no dpopmyne:

o = 75-10%- AP, . p
roe APpacn — pacnonaraemeiit nepenaj AaBNeHNs Ha NpMcoeanHUTEeNbHbIX naTpybkax
yana nogknoveHus koueekTopa, Ma;

p — NNOTHOCTbL BOAb, Kr/M>;
Mnp — pacxopg, Boabl uepes npubop, Kr/c.
KoadbbuLimeHT MeCTHOro ConpoOTMBNEHUSA NPy MOHTaXHOW perynvpoBke knanaHa
BEHTUNSA {up ONpeaensaeTcs no popmyne:
Twp = @3 Prp— Cuy, (3.8)

: (3.7)

rae @3 — onpeaensietcs no tabn 3.2.

Hueno obopoTos knanaHa BEHTUNS y3na NOAKIHOYEHMS NPU €ro MOHTaXHO pe-
ryMPOBKE Nup B 3aBUCMMOCTM OT KOI(PDULMEHTA MECTHOTO CONPOTUBIEHUA KOHBEKTO-
pa npu paboTe ero B fBYXTpYOHOI cUCTEME OTONNIEHUS ONPeaenseTcs, Kak yKasbiBa-
NOCb, COrMNacHo AaHHbiM Tabn. 3.3.

3.11. Tnapasnuueckue xapakTepuCTUKN NONUMponuneHosbix Tpy6 Tuna «Pysno- .
TepM» U MeTannononuMepHsbix Tpy6 «Kutek» umerorca 8 OO0 «Butatepm», a Tawke 8
OO0 «MexpernonanbHas komnauus» [ten. (095) 105-05-66] n B ToproBom Aome
«['eHTa-Mocksa» [Ten. (095) 780-50-55].

3.12. 3HaueHns KO3hHULIMEHTOB MECTHOFO CONPOTUBIIEHWUS KOHCTPYKTUBHbIX
3N1eMEHTOB CUCTEeM BOASAHOro OTONNEHUS NpUHMMAOTC] NO «CnpaBquMKy npoeKkTun-
posumkar, 4. 1 «OTonneHue» [71.

3.13. Mpun ucrnonb3oBaHUM HU3KO3aMep3aloLWero TennoHocuTens (Hanpumep, Ha
aTuneHrnukonesol ocHoee «DIXIS 30») ruppaBnuyeckue xapakTepUCTUKKA KOHBEKTOP-
HOro y3na cnegyet yesenuuueats B 1,25 pasa, npu ncnonb3osanHum aHtundpusa «DIXIS
TOP» (Ha nponunexrnukoneson ocHose) — B 1,5 pasa.



Tabnuua 3.2. MonpaBoyHbie KO3hPULUEHTLI HA HEKBAAPATUYHOCTL
3aBMCUMOCTH NOTepb AaBNeHUA OT pacxoAa BoAbl, MEHbLUEro
0,1 kr/c (360 Kr/u), ANt KOHBEKTOPOB «IKOTEPM»

Pacxop Boabt Monpasoyrbiit Pacxop soabl MNonpaBouyHbln
M, KO3achbbUUMEHT Moo KoahpmumneHT
Kric Kr/y @3 Kr/c Kriy @3
0,0028 10 2,45 0,0278 100 1,15
0,0042 15 1,08 0,0333 120 1,11
0,0056 20 1,85 0,0389 140 1,09
0,0069 25 1,69 0,0444 160 1,07
0,0083 30 1,58 0,05 - 180 1,06
0,0097 35 1,5 0,0556 200 1,05
0,0111 40 1,43 0,0611 220 1,04
0,0125 45 1,38 0,0667 240 1,03
0,0139 50 1,34 0,0722 260 1,02
0,0167 60 1,28 0,0778 280 1,02
0,0222 80 1.2 0,0833 300 1,01

Ta6nuua 3.3. 3aBUCMMOCTL Yucla 0GOPOTOB BEHTUANA Nyp NPU
3aKpbLITOM Gannace y3na noAkntQ4eHN KOHBEKTOPa «IKOTepM»
OoT ero ko3dpuLmeHTa MECTHOTO CONPOTUBNEHUA vy, NPU
MOHTa)XHOM perynupoBKe KOHBEKTOpa, YCTaHOBMEHHOro

B ABYXTPYGHOM cHUCTEME OTOMNEHUSA

M};Zi?:?g Lé‘;i:f,_ Yucno oBopotos Mi%:fﬁ: "égi::;_ Uncno obopotos
TvBNEHMA Qup BEHTUNA Nup TmBneHns Zup BEHTUNA Nup
4866 0,25 43 2,75
742 0,5 37 3
386 0,75 32 3,25
253 1 27 35
182 1,25 23 3,75
136 1,5 19 4
103 1,75 15 4,25
71 2 11 45

58 2,25 8 4,75
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4. TENNOBOW PACYET

4.1. Tennoeoi pacy&€T NPoBOAUTCH NO CYLLECTBYIOWMM METOAWKaM C NpUMeEHe-
HUEM OCHOBHBIX PACHETHBLIX 3aBMCUMOCTEN, U3NOXKEHHbIX B CreynansHoi cnpaBoYHo-
uHdopMaLnoHHoi nutepatype (6], [7] v [8], ¢ y4&TOM AaHHbIX, NPUBEAEHHbLIX B Ha-
CTOSAILUNX pEKOMeHAaunnAX.

4.2. CornacHo T1abn. 1 npunoxenust 12 CHull 2.04.05-91* [6] npn HaxoxpeHuu
obllero pacxona BoAbl B CUCTEME OTOMSEHNA e€ pacxol, onpeAenéHHbl ncxoas M3
obLwux TennonoTepb 34aHUA, YBENMHNBAETCR NPOMNOPLUOHANbLHO NONPaBOYHbIM KOath-
duLMeHTaM, O[UH W3 KOTOPbIX B1 38BMCWMT OT HOMEHKNaTYPHOrO Wwara KoHBekTopa
paBeH, NPV OpUeHTaLUMU Ha BCIO HOMEHKNaTypy KOHBEKTOPOB PasHOW BbICOThb! U ANUHbI,
1,03, a BTOpOIt - B2 - OT AONM yBENUYEHUA TENNOMNOTEPb YEPE3 3AKOHBEKTOPHLIN y4a-
CTOK, paBHbid 1,03 Ans HacTeHHbIX kKOHBEKTOpoB U 1,02 ANA HanoNbHbIX, YCTaHOBMEH-
HbiX ¥ OCTEKNEHNA CBETOBOro NPoéma.

YBenuyeHne TennonoTepb Yepe3 3aKOHBEKTOPHbIE YYACTKU HapyXHbLIX orpaxpe-
HWIA He TpebyeT yBenuyeHus nnoLiaan TensonepeaarLlen NoBepxXHOCTH 1, COOTBETCT-
BEHHO, HOMWHANBHOFO TENNOBOFO NOTOKA NP NoAOCpe KOHBEKTOPa, NOCKOMbKY Tenso-
BOWM NOTOK OT npubopa BO3pacTaeT NpaKTUYeCKN BO CTOMNLKO Xe pas, BO CKOMbKO BO3-
pacTalT TennonoTepu. ‘

Mpu BBEAEHUM nonpaBoYHbIX KoaddunumeHTos By 1 B, Ha obwwmit pacxog Ten-
NOHOCWTENS B CUCTEME OTOMNNEHUA MOXHO B NepBOM MpuBAMKEHUN He yunTbiBaTb 40-
NOMHUTENbHLIA PacXoh TENNIOHOCUTENS NO CTOSKEM WM BETBAM K KOHBEKTOpaM, nona-
ras, 4To C AONYCTUMOW ANA MPAKTMHECKUX pacyeToB MOrpelHoCcTbI0 yBENnnYeHme pac-
XOZ[a NO BCEM CTOSRKaM (BETBSM) NPONOPLIMOHANBHO UX Harpy3kam

4.3. Tennosoii noTok KoHBekTOpOB O, BT, Npn ycnosusx, 0TNMYHLIX OT HOpMans-
HbIX (HOPMUPOBaHHbLIX), onpeaenseTca no gopmyne

0=0, (©/70)" (M, /01 -b=0, -¢,-¢,-b= K, -70-F-¢,-0,-b , (4.1)

rae O,y - HOMUHaNbHLIA TENJOBOI MOTOK KOHBEKTOPA NP)t HOPMAMbHBIX YCIIOBMSX, NPUHU-
Maembii no Tabn. 1.1, BT;
O - bakTUyecknit TeMnepaTypHbIi Hanop, °C, onpeaensembii no opmyne

At
Ll oy ~—21—r . 4.2)

=

3nechb

t, u 1, - COOTBETCTBEHHO HayanbHaA U KOHeYHaa TemnepaTtypbl TennoHocutens (Ha
BXOAE U BLIXOAE) B OTONMTENLHOM npnbope, °C;

t, - pacyé€THas TemnepaTypa NoOMEeLeHNs, NPUHUMaeMas PaBHOW pacy&THO! Tem-
nepatype Bo3gyxa B OTannIMBaeMoM nometLiernn &, °C;

At,,p- nepenap TemMnepaTyp TEnSIOHOCUTENS Mexay BXOAOM W BbIXOAOM OTOMNU-

TenkHoro npubopa, °C;

70 - HOPMUPOBAaHHLIY TEMNEPATYPHBIN Hanop, °C;

M W m - 3MIUPUYECKUE NOKA3aTenn CTeneHn COOTBETCTBEHHO NPU OTHOCUTENbLHbLIX
TEMNEPaTYpPHOM Hanope y pacxofe TennoHocuTens (NpMHUMaoTca no T1ab. 4.1);

M, - aKTM4eCKkui MaCCHbIA PAcXof TENNOHOCUTENS YePe3 OTONUTENbHLIA Npu-

6op, kr/c;

0,1 - HOPMWMPOBAHHBLIA MACCHBLIN pacxof TENNOHOCUTENS Yepe3 OTONUTENbHbIN
npubop, Kr/c;

b - 6e3pa3smepHblil NoNpaBoYHbIA KOIMULIMEHT Ha pacyETHoe aTMOCepHoe aas-
neHue (NpunumaeTcs no Tabn. 4.2);
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@, =(©/70)"" - 6e3pasmepHbIit NOMPABOYHBIA KOIHDULMEHT, C MOMOLLBK KOTOPOFO
YYNTLIBEETCA WU3MEHEHWE TENrnoBoro NOTOKa OTONWTENbHbIX NPMOGOPOB NMpU OTANYMK
pacyYETHOro TeMNepaTypHOro Hanopa OT HOPMarsnbHOro (NpuHuMaeTcsa no Taén. 4.3);

@, = (M,,,,/O,l)"'- 6e3pasMepHbIil NONPaBoYHbIi KO3PDULMEHT, C NOMOLLLIO KOTOPOro

YYUTbIBAETCA U3MEHEHWe TEennoBOro NOToka oTonuTensbHoro npubopa npu oTnUYMM
pac4E€THOro MacCHOro pacxofa TennoHocutens vepes npubop oT HopmanbHoro (npu-
HuMmaeTca no Tabn. 4.4);

K,y - ko3dduruUneHT Tennonepeaain KOHBEKTOPA NP HOPMAanbHbLIX yCrnosusx, on-
penensemslii no chopmyne

K, =2s Brwec), (4.3)
Y F-70

roe F - nnowapb HapyxHo# TENNoOTAAKOWENR NOBEPXHOCTH KOHBEKTOPA, NPWUHU-
mMaemas no 1abn. 1.2.

4.4. KoacbchuumeHT Tennonepeaaymn koHsektopa K, BT/(M2-°C), npu ycnosusix, oT-
NNYHBIX OT HOPMarbHbIX, ONpeAenaeTcs no popmyne

K=K, -(9/70) -(M,,/0,1)" b=K,, -(©/70) -0, b. (4.4)

C yuéToM pasbscHeHwi B N. 1.13 npu pacuéte K, ucxoan ns 3agaHHbIx 8 Tabn. 1.2
3HaveHunit F, onpegenseTtcs ycpeaHEHHOE 3HaveHne koadduumeHTa Tennonepeaaym
ONSA BCel HapYXHOW NOBEPXHOCTW HarpeBaTenbHOro 3fIeMeHTa.

4.5. B cnyvae 3afjaHHbIX NepenagoB TemnepaTtyp B KOHBEKTopax, paboTalowmx B
ABYXTPYOHOM CUCTEME OTONNEHUS, UX TENNOBOIN NOTOK MOXHO ONPEeAEUTbL NO AAHHbLIM,
npuBegeHHbIM B Tabn. 4.5 u nonyyeHHbIM ¢ Y4ETOM 3aBUCMMOCTU TENIIOBOIO NOTOK2
KaK OT TemnepaTypHOro Hanopa, Tak U OT pacxofda TEMNOHOCUTENA Yepe3 KOHBEKTOP
npu atmoceprom AasneHun 1013.3 rMa.

4.6. B cnyuyae ucnonb3oBaHus B KayecTBe TennoHocutens aHTtudpusa «DIXIS
30» (Ha OCHOBE 3TUNEHINUKONS) TENNOOTAAIOLLYIO NOBEPXHOCTb CNeAyeT YBENUYUTL Ha
10%, npu ucnonb3oBaHun aHtudpusa «DIXIS TOP» (Ha ocHoBe NpONUNEHrnnkKons) —
Ha 15%.

Tabnuua 4.1. 3HayeHuss NnokasaTenen cCTeneHn N U M nNpm
pa3nu4YHOM BbICOTE KOHBEKTOPA

Konuuecrso spycoB YeTbipéx- Buicota
Tpy6HbIX NAKETOB B HarpeBa- xonBeKTopa H. MM n m
TENIbHOM 3reMeHTe KOHBEKTopa pa i,
OpvH 150 0,2 0,045
[pa 250 0,25 0,03
Tpu 350 0,3 0,015
YeToipe 450 0,3 0

Ta6nuuya 4.2. 3HayeHUs nonNpaBovHOro koadgpuumeHra b

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

Aasne- mu 690 | 700 | 710 | 720 | 730 | 740 | 750 760 780
Hue pT. CT

b 0,959 | 0,964 0,969 | 0,975 | 0,981 | 0,987 | 0,994 1 1,012
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Ta6nuua 4.3. 3HaueHUs NONPaBOYHOIo KO3hPuLMeHTa @4

3HaueHnus @4 Npy BLICOTE

3HauyeHuna @4 Npu BbICOTE

oed KOHBEKTOpa oeé KOHBEKTOpa
150 250 350, 450 150 250 350, 450

44 0,573 0,56 0,547 78 1,139 1,145 1,151
46 0,604 0,692 0,579 80 1,174 1,182 1,19
48 0,636 0,624 0,612 82 1,209 1,219 1,228
50 0,668 0,657 0,646 84 1,245 1,256 1,267
52 0,7 0,69 0,679 86 1,28 1,293 1,307
54 0,732 0,723 0,714 88 1,316 1,331 1,346
56 0,765 0,757 0,748 90 1,352 1,369 1,386
58 0,798 0,791 0,783 92 1,388 1,407 1,427
60 0,831 0,825 0,818 94 1,424 1,446 1,467
62 0,864 0,859 0,854 96 1,461 1,484 1,508
64 0,898 0.894 0,89 98 1,497 1,523 1,549
66 0,932 0,929 0,926 100 1,534 1,562 1,59
68 0,966 0,964 0,963 102 1,571 1,601 1,631
70 1 1 1 104 1,608 1,64 1,673
72 1,034 1,036 1,037 106 1,645 1,68 1,715
74 1,069 1,072 1,075 108 1,683 1,72 1,757
76 1,104 1,108 1,113 110 1,72 1,759 1,8

Tabnuua 4.4. 3HavyeHnss nonpaBoYHOro KoadguLmeHTa @,

Mnp 3HayeHus @, NPy BLICOTE KOHBEKTOpa (MM)
Kr/c Kr/v 150 250 350
0,01 36 0,901 0,933 0,966
0,02 72 0,93 0,953 0,976
0,03 108 0,947 0,964 0,982
0,04 144 0,96 0,973 0,986
0,05 180 0,969 0,979 0,989
0,06 216 0,977 0,985 0,992
0,07 252 0,984 0,989 0,995
0,08 288 0,99 0,993 0,997
0,09 324 0,995 0,997 0,998
0,1 360 1 1 1
0,125 450 1,01 1,007 1,003
0,15 540 1,018 1,012 1,006
0,2 720 1,032 1,021 1,01
0,25 900 1,042 1,028 1,014
0,3 1080 1,051 1,033 1,017




29

Tabnuua 4.5. TennoBo# NOTOK Q KOHBEKTOPOB «3KOTEPM» NPU Pa3fIUUHbIX
napameTpax TennoHocUTens (ropsaden soabl), t,=20°C u B=1013,3 rMa

Homuna- 3HaveHus Q, BT, npn napameTpax TeNnoHocuTens
YcnosHoe NbHbINA
oBo3Hauenve | Tennoson | 105/70°C 95/70°C 90/70°C 80/60°C 55/45°C
KOHBEKTOPA [OTOK Atp=35°C | Atp=25°C | Aty=20°C | At,p=20°C | Atnp,=10°C
Q,y, BT ©=67,5°C | ©=62,5°C | ©=60°C ©=50°C ©=30°C

OKOH-104 235 185 170 164 130 70
OKOH-107 510 416 384 368 293 159
3IKOH-110 795 662 611 586 466 253
OKOH-113 1086 917 847 812 646 350
OKOH-116 1377 1176 1086 1042 829 450
3KOH-119 1668 1438 1327 1274 1013 549
OKOH-122 1959 1702 1570 1507 1199 650
OKOH-125 2250 1964 1815 1742 1386 752
OKOH-204 372 317 290 277 219 116
OKOH-207 812 708 648 619 489 258
OKOH-210 1267 1120 1026 979 774 409
OKOH-213 1730 1544 1414 1350 1067 564
OKOH-216 2194 1973 1807 1724 1363 750
3KOH-219 2658 2404 2202 2101 1661 878
OKOH-222 3122 2838 2599 2480 1961 1036
OKOH-225 3586 3274 2998 2861 2262 1195
OKOH-304 468 423 384 365 287 148
OKOH-307 1023 936 850 808 635 327
OKOH-310 1598 1473 1337 1271 999 514
OKOH-313 2182 2020 1834 1743 1371 705
3KOH-316 2767 2571 2335 2219 1745 898
OKOH-319 3352 3124 2837 2696 2120 1091
OKOH-322 3937 3678 3340 3174 2496 1284
SKOH-325 4522 4234 3844 3653 2873 1478
OKOH-404 536 511 462 438 346 178
OKOH-407 1171 1117 1010 958 756 389
OKOH-410 1827 1742 1577 1494 1180 606
OKOH-413 2494 2379 2152 2040 1610 828
OKOH-416 3163 3017 2730 2587 2042 1050
3KOH-419 3831 3654 3306 3134 2474 1272
OKOH-422 4500 4292 3883 3681 2906 1494
GKOH-425 5169 4930 4461 4228 3338 1716




5. MOCNEAOBATENBHOCTbL PACYETA CUCTEMbI
BOOAHOIO OTOIMNEHUA C KOHBEKTOPAMU «9KOTEPM»

5.1. MNpwu TennornapaBnU4EcKoM pacyéTte CTORKOB UMK BETBEN CUCTEMBI OTonne-
HWUSI C KOHBEKTOPamMu «JKOTepM» CrieAyeT nofib3oBaTbCs 3aBUCUMOCTSMU W LaHHBIMW
Tabnuu, npeacTaBneHHbiMu B 3 1 4 pasfaenax HacTosWMX PeKOMEHAAUNA, OpPUEHTUPY-
SiCb Ha HOMEHKNAaTypy 3TUX KOHBEKTOPOB, NpUBeaA&HHyYto B Tabn. 1.1.

Pacuyét BepgéTca nTtepaunoHHbIM CNOCoBGOM COrnacHo NPUHATON B OTEYECTBEH-
HoW npakTuke metoauke [7], [8]. TennoBoin n ruapaenuyeckuii pacyéTbl B3aUMHO CBSI-
3aHbl U TpebyoT MHOFOKPATHOTO KX NOBTOPEHNUS ANA BbIABMNEHUS AENCTBUTENBHO HEOD-
XOQWMbIX NapameTpoB TenNOHOCUTENs, PasMepoB TEMONPOBOAOB N oBopyaoBaHUS.
Moatomy Hanbonee TOUHbIM ABNSETCA Pacy€T cUcTeMsl ¢ nomowbio IBM.

Pacuét Bpy4Hy0 NOBTOPRIOT HECKONLKO pa3. TennoBon pacyéT npealiecTeyeT
rapasnuyeckomy, korga pasmepsl rpetowmnx Tpyd v npubopos 3HaUMTENLHO BRAUSIOT
Ha pacnpegenexHue AaBﬂeHMﬁ W pacxon TennoHOCUTenNnsa B OTAENbHbIX 3NIeMeHTax cuc-
TEeMbl OTONNEeHUs. B 4acTHOCTU, Np¥ UCNONbL30OBAHMN KOHBEKTOPOB B CUCTEME BOARHOTO
oTONNeHus AnuHy npubopoB onpedensioT A0 rMApasIM4eCcKoro pac4éra, a nocne yTou-
HEHWA NapamMeTpoB TENSIOHOCUTENS BHOCAT NONPaBku B pasmepbl npnbopos.

5.2. Mpu pacyétax oOHOTPYOHbLIX CUCTEM OTOMNEHWS C KOHBEKTOpPaMU «3Ko-
TepM» 0BbIMHO NPEABAPUTENBHO 38AaI0TCS 3HAUYEHNAMMU KOIPDULMEHT 3ATEKAHUS Oy,
¥ pacnonaraemoro nepenana AaBneHUs B CTOAKE UNW BETBM CUCTEMb! C YY4ETOM pe-
anebHOro Hanopa, pa3snMBaeMoro HacocoM, N MakCcMManbHO AONYCTUMBIMU CKOPOCTAMW
TEnnoHocuTeNa B 3NeMeHTax cucTembl oTonnexus (cormacHo CHwll 2.04.05-91%).
Pacuét uenecoobpasHo HauMHaTb NCXOAR U3 PEKOMEHAOBaKrHoOW dhupmon «EPL} Ap-
MaTyped Al'» ctaHgapTHOWM HacTpoilku Balnaca yana nogknoderns (puc. 1.5), T.e. npu
OTKPbITUW LWINWHAENS 3aMblkatowlero y4acTtka Ha 5 obopoTos. Mocne okoH4YaHus npeg-
BApUTENbHOTO pacyéra MOXHO Npu HeobXoauMOCTU OTKOPPEKTUPOBATb CTENEHb OT-
KPpbITUA WnuHaens.

3ameTum eLé pas, YTo Npu OTKPLITUU WNMHZens 6onee yem Ha 7 o6opoToB 3a-
METHO CHWKaeTcsl Ko3dULMEHT 3aTekanns, a KoaPULUKEHT MECTHOTO conpoTusne-
HWA KOHBEKTOpa OCTa&TCA NPakTUYECKN Hen3meHHbIM. Ecnun xe Bainac oTkpbiBaTh Ha 3
1N MeHblie obopoTa, nonyduMm npupocT KoaduuyueHTa 3aTekaHus, HO B ropasgo
bonbluen Mepe yBenuyeHue rnapasnuyeckoro CoNnpPoOTUBNEHUS KOHBEKTOPHOIO y3na B
uenom. [losTomy fipu TennornapasnMYeckoMm pacuyéTte cnefyet OPUEHTMPOBATLCS Ha
Hanbonee uenecoobpasHbie Npegenst perynuposanus Gainaca — ot 4 go 6 obopoTtos
WNWHAERSA, YTO K HALINO OTPaXeHWe B faHHbIX Tabnnust 3.1.

5.3. MNpwn pacuéte gBYXTPYOHbIX CUCTEM OTOMNEHNUS CnegyeT UCXOAUTL U3 ycno-
Bus, 4yto Daitnac ysna nogknNIOYEHUA 3aKpbIT NOSIHOCTBLIO, @ MMAPaBNUYECKUEe XapakTte-
PUCTUKK KOHBEKTOpA ONpefenstoTCs 3afaHHbiM NepenajoM TemnepaTyp TennoHocuTe-
nA 8 H&M, COOTBETCTBYIOLLMM €ro pacxogom U nonoxenvem (4mucnom obopoToB) BEHTU-
A KnanaHa ysana nogknioyeHns cormacHo AaHHeiM 1abn. 3.3. MNpu TennoBbiX pacvérax
HEoBX0ANMO yUNTLIBATb CHIMKEHWUE TEMNEPaTYPbl TENNOHOCUTERSA B 3TAXECTONKaX,

5.4. Huxe npuBoguTca npumep pacyéta dTaxecTtoska ofHOTPYOHOW cuctembl
OTONNEHUSA C KOHBEKTOPOM « 3KOTEPMY.

Yenosus dna pacyéma.

TpebyeTtcs BbINOMKUTL TENNOTMAPABNUHECKUIA PACYET ITAKECTOAKA BEPTUKANb-
HOW OAHOTPYOHON CUCTEMBI BOAAHOTO OTONNEHUA C KOHBEKTOPOM «DKOTEPM» CO Cne-
UManbHbIiM y3noM nogkntoveHus. KoHBekTop yCTaHaBnvBaeTcs Ha HapyXHOW cTeHe
BEPXHEro 3Ta)ka Nof OKOHHLIM NpoémoM (anuHon 1200 mm), BbicoTa nomeLteHns 2,7 m.
MNopaua TennoHocuTens B CTosike CBEpXy-BHM3. Cxema NoAKNoYeHUA KOHBEKTopa no-
Ka3aHa Ha puc. 2.3 a.
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TennonoTepu nometlenuna coctaensoT 1300 BT. Temnepatypa ropsyero tenno-
HOCUTENs Ha BXOAE B CTOAK ty YCNOBHO npuHumaeTcs pashon 95°C (Ges y4éTa Tenno-
noTepb B MarucTpanu), pac4éTHblli nepenaa TemnepaTyp rno crToaky At,=25°C, Temne-
paTtypa Bo3gyxa B otannusaemMom nometyeHunn t,=20°C, atmocchepHoe AaBneHne Bos-
ayxa 1013,3 rl1a, 1. e. b=1. Pacxof BoAbl B ctosike Me =0,048 kr/c (173 kr/u).

HNvameTpel TPy 1 noABOAOK ONpeaeneHbl B pesynbTaTte npegBapUTeNbHOro
rapaBnuyeckoro pacuéra n pasHbl 15 mm, obuwas pnuHa BepTUKanNbHO U FOPU3OH-
TanbHO pacnonaraembix Tpy6 B nometueHun coctasnaeT 3,5 M (Lyps =2,7 M, Lyp,=0,8
M).

[locnedosamensHocmb Mennogozo pacvéma

Tennoso notok npubopa B pacyéTHblx ycnosuax O™, BT, onpepenserca no
p

topmyrne = Coom = Onpn > 6.1
rae  Quom - TENNONOTEPY NOMELIEHMA NPU PACUETHBIX YCroBuaX, BT;

Ormp.n - NONE3HBIIA TENNOBOI NOTOK OT TennonposoAos (Tpy6), BT.

[MonesHbi TENNOBOK NOTOK OT TENMONPOBOAOB NPUHUMAETCA OOLIMHO paBHbLIM
90% ot obuen TennooTaaun Tpyb Npu Npoknagke UX y HaPYXHbIX CTEH U AoCTUraer
100% npw pacnonoXeHuu CTOAKOB Y BHYTPEHHUX NEPEeropoaok.

B Hawem npumepe npudnmaem Q. =090

mp.n Zmp. >

roe Qmp “qmp. ¢ ° me. G+Qmp. 2" me, 2 (52)
Grmp. ¢V Gmp - TENNOBLIE NOTOKW 1 M OTKPLITO NPOMOXKEHHBLIX COOTBETCTBEHHO BEP-
TUKanNbHbIX W TOPW3OHTaNbHbLIX TNagkuX Tpy6, onpepensemblie no npunoxenuto 3, BT/m;

Lup ¢ ¥ Ly, . - 061" ANMHA COOTBETCTBEHHO BEPTHKAMNbHBIX M FOPUIOHTANBHBIX
TEMNONPOBOAOS, M.

[MonesHbiA Tennosow noTok oT TPYS O, onpeaenéH npy TemnepaTypHOM Hano-

mp.n
pe O, =t,~1,=95-20=75°C (6e3 yuéTta oxnaXaeHns BoAbl B KOHBEKTOPE), IAE 4,
- TemnepaTypa TeNNOHOCUTENA Ha BXOLE B KOHBEKTOPHbIN y3en, °C.
0,,,=0,9(628-2,7+62,8.0,81,28) = 210 Br.
O = Qom = Q= 1300 — 210 = 1090 Br.
B ofujem cnyyae pacyéT BeféTCs UTEPALMOHHLIM MeToaoM. C YYETOM Harpysku
Ha KOHBEKTOP W >Xenaemon AnuHbl KOHBEKTOpa (He MeHee 75% AnuHbl CBETOBOrO Npo-
éma) no Tabn. 1.1 npeasapuTensHo BolBupaem Tunopasmep koHsektopa IKOH-210.
OnbIT NoKasbiBaET, YTO NpK UTEpaLMOHHOM pacyéte uenecoobpasHo 3agaeaTtb
3HaueHus Oy, OnM3KkMe K cpegHUM, Npy 3TOM, Kak npasurio, cokpaujaetcs Heobxoau-
MOCTb B YTOYHEHHbIX pacuyéTax. o aaHHbIM Tabn. 3.1 3apaémcs 3HaveHuem koaddu-
UMeHTa 3aTekaHus Oq= 0,42 (Npyn OTKpbITMK WnnHaens Baiinaca Ha 5 060pOTOB U Ha-
cTpoiike TepmocTaTa Ha pexum 2K).
Pacxop Boab! yepes npubop paser Mqp= Oy M= 0,42 - 0,048 = 0,02 kric.
lMepenag Temnepatyp TENNOHOCHUTENA MEXAY BXOAOM B OTONUTENbHLIA npubop
1 BbIXOAOM 13 Hero Aty,, onpeaensetca no opmyne
pacy

At = A = 1090 _ 13°C, (5.3)
c-M,, ' 418638-0,02

rae ¢ — yaenbHas TennoéMKoCTb Boabl, pasHas 4186,8 [hi/(kr-°C).

Mpu TennoBbix pacqérax OAHOTPYGHBLIX CUCTEM OTOMNEHURA, XapakTepusylo-
wmxca obbiMHO 6oNbLIMM PacXOfOM TENNOHOCUTENS B CTOSIKAaX U COOTBETCTBEHHO He-
fonbwiMM NepenagomM TemnepaTtyp B NOABOAALMX K Npnbopy Tennonposoaax ataxe-
CTOfIKa, MOXHO C AONYCTUMON ANA FPAKTUYECKUX PacHETOB NOrpeLuHoCTbIO onpeaenaTb
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TEeMNepaTypHbIi HAanop Ans otonutensHoro npubopa © no dopmyne

At

©=1,-—~1,=95-65-20=685C.

OnpepaensieMm npeasaputentHo TpebyeMblit Tennosol noTok npubopa npu Hop-

ManbHbIX ycnosusix 0™ no copmyne
"

pacu
gr=Go 100 _yy55p, (5.4)
09,5 0973-0953.1

roe @, v @; - 6espasmepHblie K03 PULMEHTLL, NPpUHUMaeMble o Tabn. 4.3 n 4.4,

Ucxopas ua nonyyeHHoro aHadeHus Q™ v xenaemoi anuHel npubopa (900 -1200

Hy
MM), NpUHYUMaEM TunopasMep KoHBekTopa ¢ Bnmxanuum sHavennem Quy no Tabn. 1.1
3KOH-210 c Q,,=1267 BT (0obLias anuHa Koxyxa koHsektopa 1000 mm).

C yuyéTom pekomeHpauvin [7] pacxoxOeHue Mexay TennosbiMyt noTokamu oT
Tpebyemon 1 ycTaHaBnNMBaemol NioLwanein NnoBepxHOCTU Harpesa KOHBEKTOpa fonyc-
KaeTcs B npegenax: B CTOPOHy yMeHbLueHUa — 8o 5%, Ho He Bonee, yem Ha 50 Bt (npu
HOpMarbHbIX YCNOBUSX), B CTOPOHY YBENWYeHWA —~ fo Gnwxaiiwero Tunopasmepa.

Ecnu 3anac no Tennosomy noTtoky npesbiwaeT 10%, npu pac4éTe pekoMeHgyeT-
CA yunTbIBaTh (haKTUUECKOE CHWKEHWE TeMNepaTypsl BOALI Nepes NoCcTynNeHnem 8 no-
cneaylowmn oTonuTenbHLIN Npudop.

Hessska npu nogbope npubopa onpegensieTcs no opmyne

[(Q,~0™):0™}100=728%. (5.5)

[MocnedosamensHocms eudpasnuyeckozo pacyéma
MoTepu aaBneHns Ha TPEHNE U MECTHblE CONPOTUBIEHNUS B TaxecTonke APq ¢
NPpUMEHEHUEM KOHBEKTOpPa «JKOTEPM» CO BCTPOEHHBLIMWU TEPMOCTATOM WU Y3MOM
NOAKMNIOYEHNS C 3AMbBIKAIOLIMM Y4acTKOM ONpeaensioT Kak CyMMy noTepb AaBneHvs B
KOHBEKTOpHOM y3ne AP, 1 B Tennonposogax APy, T.€.
APy = APy + APy TMa . (5.8)
MoTepw faBneHns B KOHBEKTOPHOM y3ne onpeaensioTca no opmyrie (3.6)
Any=Sny"P3'(anp' Ml:r)2 Na,
rae Suy= A-(uy — XapaKkTepucTika ConpoTHBIIEHNS KOHBEKTOPa Mpu HOPMUPOBAHHLIX YC-
noswusix, MNal(kr/c)?;
A - ypenbHoe CKOpPOCTHOE AaBneHue B TENNONPOBOAAX NPU PAcXoAe TENNOHOCH-
Tens 1 kr/c , Mal(kr/c)? (Npv TENNOHOCUTENE BOAE NPUHUMAETCA NO NPUNOKEHUIO 1);
{uy — KO3 PULMEHT MECTHOTC CoNpoTUBNEHUs KonsekTopa (Tabn. 3.1);
(3 — NONPaBoYHbIii kOIPPUUNEHT, NpUHUMaEmsIin no Tabn. 3.2.
OnpeaenseM rupasnMyeckne XxapakTepucTMKU KOHBEKTOPHOTO y3na.
Swy = 1,37-10* 62 = 84,94-10° , Ma/(kr/c)? ;
AP= 84,94-10%1,22-(0,42-0,048)?= 421 Na.
XapaKTepucTuka conpoTUB/IEHNS TEeNNONPOBOAOB Syp 3TAXECTOAKA NpU ANvnHe TPyo
3,5 m, ycnosHom anametpe 15 MM u Z{ = 2,6 paBHa
Sw= Af(A1d,)- L+2¢}p,= 1,37-10%(2,7- 3,5+2,6)-1,099= 18,14-10* Na/(kr/c)?,
rae g4 — NPUHUMAETCA NO NPUAOKEHNIO 1.
AP,,=S,,-MZ,=18,14-10*0,0487 = 418 Na.
Takum obpasom, noTepu AaBNeHns B aTaxecToske coctasar 839 MNa.
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6. YKA3AHUA NO MOHTAXY KOHBEKTOPOB «3KOTEPM»

6.1. MoHTaX KOHBEKTOPOB «JKOTEPM» NPOUIBOAWTCH COFNACHO TpeGoBaHUAM
CHuN 3.05.01-85 «BHyTpeHHne caHWTapHO-TEXHUYeckue cucTembi» [9] n HacToAWmMX
pekomeHAaLmiA, a Take pekomeHaauuii [10] m [11].

6.2. KoHBEKTOpbI NOCTABNAAIOTCS COrNacHO HOMEHKNaType, npueedeHHON B Tabn.
1.1, ynakoBaHHbiMK B cOope B NONU3TUNEHOBYIO NNEHKY M KApTOHHbIE KOpobku. dne-
MeHTb!, BXOASLLME B KOMISEKT NOCTABKU, NepeyncneHsl B 0. 1.7.

6.3. MoHTa)xx KOHBEKTOPOB CriefyeT BECTU NOCne OKOHYaHWA OTAEenouHbiX pabor
TOABbKO Ha NOATOTOBIEHHBIX (OLUTYKATYPEHHBLIX U OKPALEHHbIX) NOBEPXHOCTAX CTEH MW
Ha ypoOBHE YNCTOro nona.

MOHTaX KOHBEKTOPOB [JOMKEH BbINONHATL CNEeUNannCT-CaHTEXHUK.

6.4. MNpu MOHTaXe HaCTEHHbIX KOHBEKTOPOB paboThl HEO6XOAUMO BEcTu B cre-
Ayiotiel nocneaoBaTenbHOCTH:

- 0cBo6OANTL KOHBEKTOP OT KapTOHHOW Kopobkw, a naTpybku HarpesaTenbHOro
3anemeHTa B MecTax NoACcOeAMHEHUS U YCTaHOBKU KPOHLITENHOB — OT NOSINITUNEHOBOM
nnéxku (He cCHUMas BCen NNEHKN);

- pa3sMeTUTb MecTa YCTaHOBKW KpOHLWTEeWHoB (puc. 6.1 a). [pu BeINnONHEHUN 3TON
onepauun ¢ uenbto obnerdenus yaaneHus noiin u CTPOUTENbHOTO MyCopa pekoMeHay-
€TCA UCNONb30BaTh YNakOBOYHYIO KOpoOKy, NONOXUB €€ nnalwimsi Ha nofn. PacctosHune
Mexay OCAMU KPOHLUTERHOB BOMKHO BbiTh Ha 250 MM MeHbLie AfNUHBI KoHeekTopa. Ec-
nu gnuHa KoHeekTopa Gonee unu pasHa 1,6 M, TO OH KOMRIIEKTYETCS TPETbUM KPOH-
LLUTEWHOM, KOTOPbII YyCTaHaBNMBaeTCA NOCEpeanHeE;

- BbINOMHUTL OTBEPCTUSt B CTEHE, YCTaHOBUTL Npu HeobxooumocTy giobenn unu
aepesaHHble NPobku 1 3akpenuTb KPOHLUTEIHE! Wwypynamu (puc. 6.1 a);

- HEMOCPEeACTBEHHO Nepesi YCTaHOBKOA KOHBEKTOPA Ha KPOHLUTENHbLI pEKOMEeHAY-
€TCA NPOBECTU MOHTAXHYIO PErynMpoBKY BEHTUNA y3na NOAKIIOYEHNS: @) NPU YCTaHOB-
Ke B 04HOTPYBOHOW CUCTEME OTONNEHUA — TPYBYaThIM KIOYOM 8 (CM. puc. 1.4) OTKPbITb
NOAHOCTBIO KNanaK BEHTUNSA, @ 3aTeM LUECTUIPaHHbBIM KINOYOM 9 13 NpeaBapUTENIbHOro
NONOXKEHWA «3aKPbLITO MOMHOCTLIO» OTKPLITL WNUHAENL Bawnaca Ha Yucno o6opoTos,
onpeneng€HHOe Npu NPOEKTUPOBaHUK CUCTEMBI OTONNEHNN (Ha Base AaHHbIX Tabn. 3.1);
6) npu ycraHoBke B ABYXTPYBHOI cucTeMe OTONNEHUs LLECTUrPaHHBIM KIOHOM 9 (CM.
puc. 1.4) 3aKpbITb NOMHOCTLIO WNWHAENb Dannaca, a TpybyaTbiM KNoMOM 8 OTKPbITh
KnanaH BEHTUNA Ha Yucno obopoToB, onpefenéHHoe nNpy NPOEKTUPOBaHUM CUCTEMBI
otonnenus (Ha 6ase faHHbIX Tabn. 3.3);

- YCTAHOBWUTb KOHBEKTOP Nno cTpefke (1) Ha KPOHWTERHbI U 38TEM NOBEPHYTL €ro
no cTpenke (2) Tak, 4Tobbl OH yaepxuBancs NoABWXHbIMK 3aulenkamu (3), UMeoLmnmu-
Csl Ha KpOHLTeWHax (puc. 6.1 6, 8);

- NaTpyGKW HarpeBaTENbHOIO SNEMEHTa KOHBEKTOPa COEAMHUTL C NOABOAAWNMY
TennonpoBOAAMU CUCTEMbI OTOMJIEHMS;

- 3abUKCMpPOBaTb KOHBEKTOPL!, 3aBEPHYB OTBEPTKOI (4) WypYrbl HA KPOHLUTERHAX
(puc. 6.1 8).

6.5. Ipn MOHTaXXe HanoNbHLIX KOHBEKTOPOB MO Pa3MeTKe Ha YMCTOM MONy, aHano-
TMYHON YKa3aHHOM B N. 6.4, yCTaHaABNMBAIOTCS HANONbHBIE KPOHLUTEWHBI, @ 3aTeéM MOH-
Tax uaéT B nocnenosaTenbHOCTU COrNacHo n. 6.4 M pekoMeHAauuMsiM NacnopTos Ha
COOTBETCTBYIOLNE KOHBEKTOPDI.

6.6. lMocne okoH4YaHWA MOHTaXa crieyeT OYMCTUTL KOHBEKTOPL! U NOMeELLIeHNe OT
AbINY K 3arPS3HEHNIA, @ 3aTEM CHSATb 3ALLMTHYIO YNAKOBOUHYIO NNEHKY.

6.7. TepMocTaTudeckas ronoBka yCTaHaBNAMBAETCS BMECTO 3aLUTHOrO Kosnauyka
nocne oKOH4aHWA OTAENOYHbIX paboT.
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3aKpenuTs Ha cTeHe HaBecutb koHBEKTOp Ha 3adukcupoBathb
KPOHLITEHHBI NO KPOHIUTEHHbI KOXXYX KOHBEKTOpa
TIPENABAPHTENILHON pa3MeTKe Ha KpoHLWITeHHax
Puc. 6.1. NocnegoBatentHOCTb MOHTaXa HAaCTEHHBIX
KOHBEKTOPOB «JKOTEPM»
6.8. lNpu coepnHeHV KOHBEKTOPOB C NoABOAKaMU crieayeT cobniofaTbh OCTO-
POXHOCTb BO UsbexxaHne aetopMupoBaHsa NPUCOEANHNUTENBHBIX NATPYOKOB.

Mpw nopsoakax ycnosHbIM AnameTpom 20 MM NPUMEHSIIOTCA cneuunanbHbie ne-
pexogHuky, Hanpumep, dupMbl «'epy ApmaTypeH Al», KOTOpbie MOXHO 3akasaTb Ha
3aBofe-usrorosuTene.

6.9.
puc. 6.2.).

Mpn MoHTaxe cnepyeT usberaTe HENPasUNbLHON YCTAHOBKN KOHBEKTOPA (CM.

YCTAHOBKN KPOHLUTEHHOB Ha HENOAroTOBMIEHHYIO NOBEPXHOCTb CTEHLI, T.K.
nocne eé oWwTyKaTypuBaHUM HEBO3MOXHO HaBecuTb npubop;
HenpPaBWUIIbHON Pa3METKN MECT YCTaHOBKM KPOHWTEWHOB — CMOXHO Npa-
BUIMbHO YCTaHOBWUTb KOHBEKTOP;

OTCTaBAHUA KPOHLUTEMHOB OT CTEHbI, 06pa3oBaHns 3asopa Mexay CTEeHOW 1
KOHBEKTOPOM, YTO NPVBOAMUT K CHUXXEHWIO TENNOBOrO NoToka Ha 3...20%;
CITIUWKOM HU3KOro pasmelyeHnst KOHBEKTOpa, T.K. NpU  PacCToAHUN MexXny
Nonom U HU3OM KOHBEKTOPA, MeHbLueM 75% rnybuHbl npubopa, chuxaeTcs
achdekTBHOCTE TennoobmeHa u 3aTpyaHseTca yoopka Nof KOHBEKTOPOM;
paccTofHVE OT NoNa A0 HW3a HACTEHHLIX KOHBEKTOPOB cneayeT NpuHUMaTh
pasHbiM 100...150 MM;

CNULUKOM BbICOKOM YCTaHOBKM, T.K. NPYU 3a30pe MexXay NOMOM 1 HU30OM KOH-
BekTopa, 6onbwem 150...200 mm, CHKaeTca Temnepartypa y nona, ysenu-
YuBaeTCs rpagMeHT TemnepaTyp Bo3ayxa no BbicOoTe nomerieHuns (ocobeH-
HO B HWXXHEN ero YacTh), UTO NPUBOANUT K CHKEHUIO YPOBHSI KOMPOPTHOCTU
B OTansIMBaeMOM NOMELLEHUN,;

HEropu3ocHTanNbHOW YCTAHOBKW KOHBEKTOPA, T.K. 3TO CHWXaeT TENNoBOW no-
Tok npubopa Ha 4...7% u yxyaliaeT ero sHeLHWA BUA;

noacoeAuHeHus ropsyero (noaatowero) Tennonposoga kK obpaTtHomy nat-
pybKy — 3aTO NPUBOAUT K CHWXEHWIO Tennosoro notoka Ha 10...15% u name-
HeHuio ko3 duumneHTa MecTHOro conpoTueneHus npubopa;

pasmelLeHnn TepMocTaTa Hag NoABOAALMMM TEnnonpoBoAaMu Ha pac-
CTOsIHUKM 250 MM U MEHee ~ 3TO NPUBOAUT K UCKAXKEHWUIO PErynupoBOYHbIX
XapaKTEPUCTUK U CHIKEHWIO TENSIOBOFO NOTOKA KOHBEKTOPA.
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YcraHOBKa KPOHIUTEHHOB HenpasunbHas pasmeTka mecr OrcraBaHHe KoXyxa
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[opaunii TennonpoBoa NOACOEAMHEH K

TepMocTaT pacnonoxeH cIULKoM 61n3Ko K Ten-
obpaTHOMy naTpybKy

nonpoBonam (Ha paccTosHuy 250 MM 1 MeHee)

Puc. 6.2. Cnyyan HenpasunbHOM YCTAHOBKW KOHBEKTOPOB « DKOTEPM»

6.10. Bo nsbexaHne CHWXeHWs Tennonepedadn HanosbHbIX KOHBEKTOPOB pac-
CTOAHWE OT ThIIbHON NOBEPXHOCTU KOXyXa A0 OrpaxaeHus JoSkHO BbiTb He MeHee 50
MM (Y CABOEHHbLIX KOHBEKTOPOB - He MeHee 80 MM); HU3 CTOEK KOHBEKTOPOB HE [OSKEH
HaxoAUTbLCA HUXE YPOBHS nona.

6.11. He ponyckaeTcs pasMellerHue [ONOMHUTENbHbLIX AEKOPATUBHBLIX 3KPaHOB
Unu 3aHaBeCcoK HenocpeaCTBEHHO Nepej KOHBEKTOpamu, T. K. 3TO NMPUBOAUT K CHUXE-
HUIO TennooTAaun KOHBeKTopa U uckaxaet paboTy TepmocTaTa.

Mpn ucnonb3oBaHUW KOHBEKTOPOB «3JKOTEPM» HE PEKOMEHAYeTCs TakKke pas-
MellaTbh aBTOHOMHbIE TepMOCTaThl Ha paccTosHUN MeHee 150 MM OT npoéma BankoH-
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HoW aBepu M MeHee 200 MM OT HM3a NOAOKOHHMKA. B aTux cny4yasx cneayert ucnonb3o-
BaTb TEPMOCTaThl C BbIHOCHBIMY AaT4MKaMu.

6.12. CunukoHoBasa Tpybka OT BO3AYyXOBbLINYCKHOrO YCTPOWCTBa AOMKHA BbiTb
BbiBEQEHa B HUXKHIOK 4acTb MeXpEOEpHOro NpocTpaHcTea, a e€ cBoBOAHbIA KoHel BO
nsbexaHne nonagaHua Boabl Ha Non AomxeH BbiTh 3arHyT BBEPX MEeMAY ABYMS Kpaii-
HUMU NNACTUHaAMK HarpeBaTeNbHOro 3NeMeHTa.

6.13. KoHBEKTOpbI «DKOTEPM» [0 MOHTaXa [OSKHb! XPAHUTLCA B YNakOBaHHOM
BMAE B 3aKPbITOM NOMELLUEHUU U BbiThb 3aLluLLeHbl OT BO3AEWCTBUA BNAru U XMMUYECKUX
BELLECTB, BbI3blBAIOLUX KOPPO3MIO.

6.14. Mo BONpOCaM YCTAHOBKA W MOHTaxa [ONOMHUTEMNbHLIX KOMNEKTYIOWNX
getaneu cnepyet obpawartecs 8 OAO «dupma Usotepmy.

7. OCHOBHBIE TPEBEOBAHUA K SKCTHUTYATALUN
KOHBEKTOPOB «3KOTEPM»

7.1, MNpn NepByYHOM 3aNONHEHUW CUCTEMBI OTOMNEHUS BOJON C KOHBEKTOPOB
[OMKHLI BbITh CHATHI TEPMOCTaTUYECKME TONOBKM, YTOBLI obecneunts MakcuManbHoe
OTKpbITWE KNanaHa TepMocTaTa ¥ TeEM CaMbIM YAaneHna Bo3ayxa U3 KOHBEKTopa.

7.2. MNpw 3anycke cucTeMbl OTONNEHUS NPU NNOXOM MPOrpeBe KOHBEKTOpa MU3-3a
€ro 3aBO3[YLUMBAKWA ChneayeT yaanuTh BO3AyX W3 koHeekTopa. [na atoro cBoGogHbIA
KOHel NNacTMKOBOW TpyOKW OMYyCTWUTL B 3apaHee NpUroTOBNEHHY0 EMKOCTL ANA cnvBa
BoAbl. Knouom 7 (cMm. puc. 1.4) oTBepHYTb BO3AYXOCNYCKHOW KknanaH Ha 1-2 obopoTa.
Mocne Toro, kak U3 Tpybku BoAa NOMAET CNMOLWHONM CTpyén 6e3 ny3bipbKoB BO3AyXa,
BO3AYXOCNYCKHOW KranaH 3akpbiThb.

Onepauusi yaaneHus Bo3yxa M3 KOHBEKTOpA AOMKHA BLINOSIHATLECA Crecapem-
CaHTEXHUKOM.

7.3. Mocne 3anycka cUCTEMbI OTORSIEHUA B 3IKCNNyaTauulo TepMocTaTudeckas
ronoska gomkHa BbiTb CHOBa yCTaHOBNEHA Ha Kopnyce TepmocTara.

7.4. Bo n3bexaHue CHWXEHWS TENNOBOro NOTOKa KOHBEKTOPOB B MpoLecce 3Kc-
nnyaTayuu Heobxo4MMO NPOU3BOAUTL MX OUNCTKY B Havane OoTONUTENLHOTO nepuoga
1-2 pasa B TeueHWe OTOnMTENbHOro nepuopa. OuncTka AOMKHA NPOU3BOAUTLCS MPO-
AyBKO BO3OyXOM NOCPEACTBOM MNbifiecoca Mnn NPOMbIBKON BOAON.

7.5. Bo nabexaHue ncrupaHis CTeHOK MefiHbIX Tpyb He aonyckaeTcs Hanuwuve B
BOAE Npumeceit, okasbipatowmx abpasneHoe BosfeicTeue Ha Tpybol (necka n T. n.).

7.6. Mpn 04nCTKe KOXYXOB KOHBEKTOPOB He fonyckaeTcs npumeHeHne abpasus-
HbIX MaTepuanos.

7.7. VckniovaeTcs HaBeluMBaHWE Ha KOHBEKTOPbI NOPUCTLIX yBRaXHUTENei Bo3-
Ayxa, Hanpumep, N3 0BONOKEHHON FNUHBI.

7.8. KoHBekTopbl «3koTEepM» cneayeT 3KChyaTupoBaTb B CUCTEMAX OTONSIEHUs
C TennoHocuTeneM, OTBEYAIOWMM, KaK ykasbiBanocb, Tpebosanuam P 34.20.501-95
[5). Bo unsbexanne kopposun Meprbix TpyD pekomeHayeTcs nofpepXusath Cneayro-
LWne XapakTepucTuky TennoHocuTens (ropsvei Boabl): 3Hadenue pH =7,5-9,0, cooTt-
HoweHne HCO4/SO,4 >1, copepxaHue xnopuaa <50 mr/n, cogepxaHue TBEPALIX Be-
wecTs < 7 mr/n.

7.9. B cucrtemax oTonfeHNA C KOHBEKTOpamu «JKOTEpM» pekoMeHayeTcs Ten-
NONPOBOALI BLINOMHATL U3 MeAHbIX TPYO uUnun u3 nonumepHsix Tpyd ¢ 3allUTHBIM NPo-
TMBOANMDY3NOHHBIM cnoem. MNpu ncnonb3osaHuK NONUMEPHLIX TPY6 pekoMeHayeTcs
ncnonsL3oBaThb npecc-(bvnTuHru.
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7.10. flpu ncnonb3oBaHUK LWAPOBLIX KPAHOB B KAYECTBE 3aNOPHOW apMaTypbl He
AONyCKaeTCca Ux peskoe OTKPbITUE UMK 3akpblTUE BO u3bexaHve rnapasnMyeckux yaa-
poB.

7.11. N3bbiToyHoE pabouee gasBneHue TENJOHOCUTENS, PaBHOE CYMME MaKCu-
ManbHO BO3MOXHOTO Hanopa Hacoca W rmapocTaTMYeckoro AaBNEHUs, He AOMKHO npe-
BbiwaTb 1 MlMa B nobom npubope cuctemsl otonneHus. MuHnmaneHoe npobHoe AaB-
TIeHne npu OMpecCoBKE CUCTEMbl OTONMEHWs JOMKHO BbiTe B 1,25 pasa Gonbuwe
pabouyero (n. 4.12.31 P 34.20.501-95) [5].

3ameTum, yto CHwuM 3.05.01-85 [9] aonyckaeT nonyTopHoe npebllleHne pabo-
Yero gaBneHus npu UCNbITaHUM BOASIHLIX CUCTEM OToNNeHus. B To e BpeMsi npakTuka
W aHanu3 ycnoBuii aKcnnyaTauuu OTONUTENbHbIX NPUOOPOB B OTEYECTBEHHLIX CUCTE-
Max otonneHus, npoBeAéHHelin OO0 «Butatepmy», nokasbiBaloT, 4TO 3TO NpeEBbILEHUe
uenecoobpasHo gepxaTtb B npefenax 25%. Cnepyet Takke WMeTb B BUAy, YTO AaB-
fleHne TENNoHOCUTENs Npu onpeccoBke U paboTe CUCTEMbI OTOMMEHUSA HE OOMKHO
npeBbillaTh MakcMManbHO AONYCTUMOrO Af8 camoro «cnaboro» anemMeHTa CUCTEMbI B
noboi eé Touke.

7.12. He pekomeHAyeTCs ONOPOXHATb cucTemy oTonneHun Gonee, yem Ha 15
AHEN B rogy.

7.13. UsmeHeHne Temnepatypbl BO3Ayxa B OTannvMBaeMoM NOMELLEHWM ocylue-
CTBNAETCA C NOMOLLBLIO TEPMOCTATUHECKONW rONIOBKN UNWN PYYHOTO MaxoBuKka Ha Kopnyce
perynupytoLiero BeHTUns.

7.14. Tlpn MUHYCOBBLIX TemnepaTypax HapyXHOro BO3gyxa He gJonyckaeTcs
OTKpbIBaTb CTBOPKM OKOH (OCOBEHHO B WX HWKHEA 4acTn) ANS WNHTEHCUBHOrO
NPOBETPMBAHMA MPWU 3aKPbLITbIX PYYHbLIX KpaHax unu TepmocTaTax y OTONWUTENbHbIX
npubopos Bo nsbexaHue samepsaHus Boabl B aTuX npubopax. XKunbubl 1 noceTutenu
obLecTBEHHbIX 3aaHuit (0COBEHHO roCTUHWLY) [OMKHBI ObiTh u3BewleHbi 00 3aToMm
TpebosaHuu.

7.15. KOHBEKTOpbI «DKOTEPM» MOTYT NPUMEHATLCA B CUCTEMAX OTOMMEeHns, 3a-
NOnHeHHbIX aHTucdpusoM. B 3ToM cnyyae npu repMeTusaumnm pe3bboBbix coeauHeHWi
TENNONPOBOAOB, (DUTUHIOB Y APYINX 3IEMEHTOB CUCTEM OTONNEHNST MOXHO WCNONb30-
BaTb repMecun unm aHaspobHbie repMeTuku, Hanpumep, Tuna Loctite 542 n/unu Loctite
55. PekomeHnayeTtcsa Ans aToi Lenyn ncnonb3oBaTh Talcke 3NOKCUAHbIE 3Manu unn ama-
NN Ha OCHOBE PacTBOPOB BUHUWIIXMIOPUAOB, aKpUMOBBLIX CMOM U aKPUNOBLIX CononuMe-
pos. Obpaiyjaem BHUMaHWe, Y4TO NPy UCNONb3OBAHUM B KAYECTBE repMeTUKa YMNMoTHU-
TenbHon HUTKU Loctite 55 gonyckaetcs octupoeka 6e€3 noTepu repmeTUdHOCTU nocne
nosopoTa puTuHra.

AHTUDPU3 JOMKEH CTPOro COOTBETCTBOBATL TpebOoBaHWAM COOTBETCTBYIOLMNX
TEXHUYECKUX YCNOBWA. 3anonHeHwe cucTeMbl aHTUPU3OM [ONYCKAETCS He paHee,
yem yepes 2-3 AHA nocne eé MoHTaxa.

N3 ucnonbayembix B Poccun mapok aHtudpusa 3acnyxmsaloT BHUMaHUS Hesa-
mep3satowme tennoHocutenu «DIXIS-30» n «Ténnbik gom» ¢ Hanbonee onTuManbHbIM
NS OTEYECTBEHHBIX YCNOBUIA 3KCNNyaTaLuu COOTHOLEHWEM FIIMKONA U Bogbl. Micnons-
3oBaHue aHTudpusa «DIXIS-65» npu pasbasneHwun ero Bogon B «4OMALLHUX» YCNOBU-
AX MOXET YXYALWMWTb KayecTBO CMecu. 3acnykusaeT BHUMaHWA Takke aHTUgpus
«DIXIS TOP» Ha nponuneHrnnkoneson 0CHOBE.
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Mpunoxenwue 1
Tabnuya 1 1.1

Onnamuueckne xapakTepuCcTUKK CTanbHbIX BOAOra3onposoAHbIX Tpy6 no
FOCT 3262-75* HacOCHbIX CUCTEM BOASHOTO OTONSAIEHUA NPU CKOPOCTH
BoAbl B HUXx 1 m/c

MpuBe- YpenoHas
Pacxop Boabi YRenvHoe N -
AlvameTp TPy, v npu cxgpogm p,ququecxoe ACHHBIN | XapakTepucTuka
1 mlc. Miw [aBnenve koady- | conpoTueneHus
Yecnos- ' vy, 1M TpyGb!
HOMO | Hapyw- | Bhyt- MAPAB- | ot 104
npoxo- HEI)II?I penilmra kr/ | ko A 10%, | A0¢, | TMue- S }?a' s 11%1’
pa d do | — | =S fla Ta T:';‘:jﬂ . .
d, M,c Mc i 702 | Grro)? o (xr/4)7| (xr/c)
1M
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 33,5 271 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 4 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

[pumeyarus: 1) 1 MNa = 0,102 kre/M?, 1 Nal(kr/c)’ = 0,788-10°° (krc/M2)/(kriu)?;
1 krc/m2= 9,80665 Ma ; 1 (kre/m?)/(kria)>= 1,271-10° Ma/(kr/c)? .

2) Tpn ApyruX CKOPOCTAX BOAb!, COOTBETCTBYIOWMX 06bMHO NaMUHapHO U NepexonHon
30HaM, 3HauYeHVa NPUBEAEHHOrO KoadduUneHTa rMapaBNUYeckoro CONPOTUBIEHUS U yaenb-
HbIX XapaKTePUCTVK CreayeT KOpPeKkTVpoBaTh COrMAcHO U3BECTHLIM 3aBUCUMOCTSM (CM., Ha-
npumep, AL AnbTWYnb U Ap. MMapasnuka n aspogvHamuka.- M., Ctpoinspar, 1987). ins yn-
POLLEHUST 3TUX PAcHETOB haKkTUMECKNE rapaBnnyYeckue xapakrepuctukm Tpy6 S, ¢’ n koad-
(PULMEHTOB MECTHOFO CONPOTMBNEHNS OTBOZOB, CKOG M YTOK U3 aTUX TPYD  Npu CKOPOCTSAX
TENSIOHOCUTENS, COOTBETCTBYIOLUMX YKasaHHbIM 30HaM, B cucTemMax OTONNEHUA C napameTpamu -
95/70 u 105/70°C MOXHO C BONYCTUMOM ANA NPaKTUYECKNX PacqéTOB NOrpewHocTLIo (8o 5%),
onpeaensTh, BBOAS NONPaBOYHbIN KOIPPULMEHT HA HEKBAAPATUIHOCTbL @4 , NO hOpMYyNam

S =8 @, (n1.1)
0'=0' 94, (M1.2)
=05 94, (N1.3)

rae Sy, s W {4 - XapaKTepUCTUKMW, NPUHATBIE B Ka4ecTBe TabrMuHbIX NPU CKOPOCTAX BOAbI B
Tpy6ax 1 m/c (CM., B YacTHocTH, Tabn. M 1.1 HacTOSLLEro NPUNOXEHNA).

3HaueHnsa @4 onpefenstoTca no Tabnuue N 1.2 B 3aBUCMMOCTY OT AnamMeTpa yCNoBHOTO
npoxoaa cTanbHol Tpy6kl dy , MM , 1 pacxoaa ropsadeil BoAL M co cpefiHen TemnepaTypon OT

80 no 90°C .

3) MNpu cpeaHnx TemnepaTypax TersioHocuTens oT 45 fo 55°C 3Havenus @, onpegens-

oTca no NpubnuxéxHoi hopmyne

Pas0) =1.594-0,5, y
rAe Qs - NOMPaBOYHbIA KOIPDULIMEHT NPy cpeaHeR TeMnepaType TennoHocutens 50°C ;
(4 - NOMPaBOMHbIA KOIMULMEHT NpU cpegHen TeMnepaType TennoHocutens 85°C, npu-

HumaeMbli no Tabn. M 1.2.

(N 1.4)
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ﬂpop,omKeHme npunoxexrna 1

Tabnuua 1 1.2

3HayeHMA nonpaBoOYHOro Ko3duLmneHTa P,y

Pacxop ropsven Boabl M B Kr/c (BEPXHASA CTPOKA) U B Kr/y

Ps M (HWKHAA CTpoKa) NpW AnameTpe YCNoBHOro npoxoaa Tpy6 dy, MM
10 15 20 25 32 40 50
kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 | 3,0495
102 kr/u | 620,6 | 963,4 | 17544 | 2870,3 | 5036,8 | 6569,6 | 10978,2
kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 | 1,4799
1o kr/4 | 301,0 | 467,0 | 852,5 | 1392,8 | 2444,4 | 3188,2 | 5327,6
xr/c | 0,0541 } 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 | 0,9577
108 kr/q | 1948 | 3024 | 551,5 | 9014 | 1581,8 | 2063,2 | 34477
kr/c | 0,0384 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
18 kriv | 1418 | 220,3 | 401,8 | 656,3 | 11561,6 | 1502,3 | 2510,3
kr/c | 0,0306 | 0,0475 { 0,0867 | 0,1416 | 0,2485 | 0,3241 | 0,5416
" kr/a | 1102 | 171,0 | 3121 509,8 | 8946 | 1166,8 | 1949,8
kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
"2 kv | 89,3 138,6 | 2524 | 4126 | 724,0 | 9943 | 15779
kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
" Kriu | 74,2 1152 | 210,2 | 3434 | 6026 | 7859 | 1313,6
kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
118 k4 | 63,0 97,9 1786 | 2920 | 512,3 | 6682 | 11164
kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678
e Kr/qa | 54,4 84,6 1541 | 2520 | 4424 | 576,7 | 964,1
kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 | 0,2341
"2 Kr/a | 47,5 73,8 135,0 | 220,3 | 386,6 | 5044 | 84238
kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
122 kr/a | 42,1 65,5 119,2 | 1948 | 3416 | 4457 | 7445
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Mpopomkexnne npunoxerus 1

Tabnvuya M 1.2

Pacxog ropsaueit Boasl M B Kr/c (BepXHAS CTPOKa) U B Kr/d
(HVWXHAR CTPOKA) NPY fuaMeTpe ycnosHoro npoxoga Tpyd dy, mm

Qs | M
10 15 20 25 32 40 50
kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
124 Kr/4 37,4 58,3 106,2 173,5 304,2 3971 663,5
kr/fc | 0,0083 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
128 Kr/4 33,5 52,2 95,4 155,5 273,2 356,0 595,1
kr/c | 0,0084 | 0,0131 | 0,0239 { 0,0390 | 0,0685 | 0,0893 | 0,1492
128 Kr/y 30,2 47,2 86,0 140,4 | 2466 | 3215 537,1
kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
" K/ 27,7 42,8 78,1 1274 | 2416 | 2916 487,4
kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
192 Kr/f4 252 38,9 71,3 116,3 | 203,8 | 266,0 444 6
kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 { 0,0676 | 0,1130
1% Kr/4 23,0 35,6 65,2 106,2 186,8 2434 406,8
kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 | 0,1038
%8 Krfy 21,2 32,8 59,8 97,6 1714 | 223,6 3734
kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
198 Kr/v 19,4 30,2 55,1 90,0 158,0 | 260,3 3445
kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
' Kr/4 18,0 28,1 511 83,1 146,2 2904 318,6
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MpunoxeHue 2

Homorpamma gnsa onpeaeneHusi NOTepu AaBIieHUs
B MeAiHbiX Tpy6ax B 3aBUCMMOCTU OT pacxoAa BoAbl
npu eé Temnepartype 40°C
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A — notepu paBneHns Ha TpeHve B mMeaHbIX TpyBax 1 M npu TemnepaType
TennoHocutens 40°C, Mm BopA. CT.;
B - BHyTpeHHWe anameTpbl MeaHbIX TpyS, MMm;
C - ckopocTb Boabl B Tpybax, Mic;
I - noTeps paBneHUs Ha MECTHbIE COMPOTUBNEHNS NPY KOAPDULIMEHTE CO-
npoTmeneHusa (=1 1 COOTBETCTBYIOWEM BHYTPEHHEM ANameTpe noasoasaLLen
menHon Tpy6bl, MM BOA. CT.;
E — BHyTpeHHue auameTpbl MeaHbix Tpy6, xapakTepHble ANs 3anagHoeBpo-
NEUCKOro pbiHKa, MM;
F- pacxop Boabl uepes Tpyby, Kr/u.

Mpwu cpegHen Temnepatype Boabt 80°C Ha 3HaueHUA NOTepU AABNEHUS,
HaWAeHHble NO HaCToRUWEW HOMOrPaMme, BBOAUTL NOMPAaBOYHLIA MHOXUTENL
0,88; npu cpepHeit Temnepartype 10°C — nonpasoyHbIn MHOXUTENb 1,25,
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MpunoxeHue 3

TennoBoi NOTOK 1 M OTKPLITO NPONOXKEHHbLIX BEPTUKANbHBLIX rMaaKux
MeTannMueckux Tpy6, oKpaweHHbLIX MacNSAHOM KPackoi, gy, , BT/M

dy, o, Tennoson notok 1 m Tpybul, Bt/M, npu O, °C, uepes 1°C

il C ol a2 s3]als|e]| 7] s8]0
15 19,2 | 19,9 | 20,7 | 21,6 | 22,3 | 231 239 | 248 | 256 | 26,5
20 30 241 | 250 | 26,0 | 27,0 | 28,0 | 29,1 30,1 | 31,2 | 32,2 | 334
25 300 | 312 | 325 | 33,7 | 350 | 363 | 375 | 389 | 40,2 | 416
15 274 | 287 | 295 | 304 | 31,3 | 32,1 | 330 | 339 | 348 | 357
20 40 345 | 359 | 369 | 382 | 39,1 | 402 | 41,3 | 424 | 43,6 | 44,7
25 429 | 449 | 463 | 475 | 489 | 50,3 | 51,7 | 53,0 | 54,5 | 55,8
15 36,6 | 375 | 385 | 39,4 | 398 | 41,3 | 422 | 43,2 | 44,1 | 451
20 50 458 | 469 | 48,1 | 493 | 50,4 | 51,7 | 52,8 | 54,0 | 553 | 56,5
25 57,3 | 58,7 | 602 | 61,5 | 63,1 | 646 | 660 | 67,5 | 69,1 { 70,5
15 46,0 | 47,2 | 481 | 491 50,1 | 51,1 | 52,2 | 532 { 54,2 | 55,3
20 60 577 | 589 | 60,2 | 61,4 | 62,7 | 639 | 652 | 66,5 | 67,5 | 69,1
25 721 | 73,7 | 752 | 76,7 | 784 | 799 | 815 | 83,1 | 848 | 86,4
15 574 | 584 | 595 | 60,5 | 61,7 | 62,8 | 63,8 | 650 | 66,1 | 67,3
20 70 716 | 730 | 743 | 757 | 77,2 | 785 | 798 | 81,3 | 82,7 | 84,1
25 896 | 91,3 |1 923 | 947 | 96,0 | 98,2 | 99,8 | 101,6 | 103,3 | 105,1
15 684 | 695 | 70,7 | 71,9 | 730 | 741 | 754 | 766 | 783 | 78,9
20 80 856 | 86,6 | 88,4 | 89,8 | 91,3 | 928 942 | 958 | 97,3 | 98,7
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 1159 | 117,7 | 119,6 | 121,3 | 123,4
15 80,2 | 81,3 | 827 | 839 | 851 | 862 | 87,5 | 88,8 | 90,2 | 91,4
20 90 100,31 101,7 | 103,3 104,,9 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,31 127,21 129,11 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
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MNpoponxexune npunoxenns 3

d o Tennoeoit notok 1 M Tpy6ei, BT/M, npu ©, °C, yepes 1°C
Y ,

ma | C gl 2 34|55 6] 78] o

15 923 | 935 | 949 | 96,0 | 970 | 982 | 99,3 | 100,3 | 101,3 | 102,4

20 100 | 116,01 117,4 | 119,0 | 120,6 | 122,4 | 124,2 | 1253 | 1276 | 129,1 | 130,9

25 144,2 | 145,1 | 147,2 | 149,4 | 151,56 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

[IpumeyaHus.
1. TennoBo NOTOK OTKPLITO NMPOMNOXEHHLIX FOPU3OHTamMbHbIX TPyD, pacnono-

EHHBIX B HWKHEN YacTu NomeleHus, npuHuMaeTca B cpeaHem B 1,28 pasa Gonble,
4YeMm BepTVKanbHbIX.

2. MonesHbl#t TENNOBON NOTOK OTKPLITO NPONOXEHHBIX TPYD yunuThHIBaeTCS B Npe-
penax 90-100% oT 3Ha4YeHuWit, NpUBEAEHHDBIX B JaHHOM NpUNoXeHuu (B 3aBUCUMOCTH OT .
MecTa npoknagku Tpyb).

3. MNpwu onpepenexluu TERNOBOro NOTOKa U30NUPOBAHHLIX TPYD TabnuuHble 3Ha-
YeHUst TENNOBOro NOTOKa OTKPBITO NPOSIOXKEHHBIX TPY6 yMHOXatoTea Ha KM usonaumm
(obbi4HO B npegenax 0,6-0,75). '

4. [pu 3KpaHMpOBaHUM OTKPLITOrO CTOSIKA METanAuyYeckuM aKkpaHoM obwui Ten-
NOBOW NOTOK BEPTUKANLHLIX TRYD CHWXaeTca B cpegHem Ha 25%.

5. TMpu ckpeiTon npoknagke Tpy6 B rnyxont 6oposge obwmin TennoBon NOTOK
CcHuxaeTca Ha 50%.

6. Mpu ckpbiToit npoknagke Tpyb B BeHTUnupyemoi 6oposae obwmii Tennoeon
NoToK ymeHblaeTcs Ha 10%.

7. OBt TennoBoW NOTOK OAWHOUHbBIX TPYD, 38MOHONUYEHHBIX BO BHYTPEHHUX
neperopoakax u3 Tsxeénoro 6etoHa (Aser = 1,8 BT/(M-°C), Peer = 2000 kr/md), ysenuin-
BaeTcsa B cpefHeM B 2,5 pasa (npu oknevike cteH obosiMu B 2,3 pasa) No cpaBHEHWIO CO
CRy4YaeMm OTKPbITOW ycTaHoBkW. Tlpu 3TOM NOMe3Hbi TENNOBOW NOTOK COCTaBnseT B
cpeaHem 95% oT obwero (B KaXA0e U3 CMEXHbIX MOMELLEHMIA NOCTYNaeT NonosnHa
NonesHoro TeNNOBOro NOToKa).

8. O6Lunit TennoBOA NOTOK OT OAMHOYHLIX TPYD B HapYXXHLIX OrpaXaeHusX 13
Taxeénoro 6etona (Aeer 2 1,8 BT/(M°C), peer 2 2000 kr/M%) yBenuuuBaeTCs B CPe4HEM B
2 pasa (npw oknelike cTeH o6osmun B 1,8 pasa), Npu4EM NONE3HbLIA TENNOBOW NOTOK NpU
Hanuuum Tennounsonsauun Mexay Tpyboi u HapyxHON NMOBEPXHOCTLIO CTEHLI COCTaBNSA-
eT B cpeaHem 90% ot obero.
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