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Yeaxaemnbie konnezau!

Hacmosiwue pekomeHdauuu, nodzomoesneHbie 000 «Bumamepm», ®ryri
«HWNcanmexHuku» u OAO «®Pupma U3omepm», siensiromcsi 06 bLeduHsirowel pe-
dakyuel paHee pa3pabomaHHbIX meMu e asmopamMu pekomeHoayuli rno npume-
HeHur bumemannu4yeckux KoHeekmopoe «M3omepm 2000» (Oasree «Ikomepm»)
1997 200a u pekomeHlayuli 2000 200a no npumeHeHUr 6bumemasnnu4yecKux KOH-
eekmopoe «h3omepm 2000» co ecCmpOeHHbIM crneyuasibHbIM mMmepmMocmamom
¢upmbl «FEPL] ApmamypeH» u y3710M Onisi OOHHO20 npucoeduHeHuUsi no muny
2apHumypsi «"EPL]-3000».

lMpu pa3pabomke Hacmosiwux pekomeHOauyul ucnosib308aHbli UHOpPMa-
yuoHHble mamepuasnbi OAO «Pupma N3omepm».

Aemopbi pekomeHOayuli: KaHO. mexH. Hayk CacuH B./., kaHO. mexH. HayK
Bepwudckuii I'.A., uHxeHepsbl lMpokoneHko T.H., Kywrup B.[., u CmupHoe O.b.
(no0 pedakuyuel kaHO. mexH. Hayk CacuHa B.N.).

3ameyaHusi u nNpeosiIoXKeHUs1 Mo co8epPWEHCMB808aHUIO HacCMosIWUX PeKo-
MeHOayuli aemopbI NPOCcsIM HarnpaeJsisimb o adpecam:

Poccus, 111558, Mockea, 3enéHnbit npocrnekm, 87-1-23, dupekmopy 00O
«Bumamepm» CacuHy Bumanur UeaHosu4qy unu no men./¢pakc. (095) 482-38-79
u (095) 918-58-95;

Poccusi, 196651, CaHkm-llemep6ype, KonnuHo, np. JleHuHa 1, mexHu4e-
ckomy dupekmopy OAO «Pupma U3omepm» unu no men./pakc. (812) 460-88-22 u
(812) 460-87-58.

B cesi3u ¢ ebix000M Hacmosiuux 06 bLeOUHEHHbIX peKoMeHOauyul yrnoms-
Hymble ebiwe u3daHusi 1997 2. u 2000 2. cHumamb ympamuewumu cuJly.

© 000 «Butatepm», OAO «®upma Usotepm»
2003
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1. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU
KOHBEKTOPOB «3KOTEPM»

1.1. HacTtoswme pekomeHgauum paspaboTaHbl NPUMEHUTENBHO K KOHBEKTOpaM C
0oOneryéHHbIM HarpeBaTeribHbIM drneMeHToM «JkoTepM» («M3otepm 2000»), BbINyc-
kaembiM OAO «®upma N3otepm» (Poccua, 196651, r. Cankr-lNeTepbypr, KonnuHo, np.
JleHnHa, 1, Ten. (812) 460-88-22) cornacHo TY 4935-001-46928486-99.

1.2. PekomeHgaumm coctaBneHbl HA OCHOBaHUM paHee N3faHHbIX pekoMeHaauunm
000 «Butatepm» n ®ryr «HUNcantexHmkm» [1], [2].

1.3. KOHBEKTOPbI «AKOTEPM» CO BCTPOEHHbIM CrleunanbHbIM TEPMOCTATOM Tuna
TS-90E u cneumanbHbIM y3n0oM 4519 AOHHOMO NOLKMOYEHUS NpeaHa3HayYeHbl AN CUcC-
TEM BOOSHOrO OTOMSIEHUS XUMbIX, OOLLECTBEHHbIX N aAMUHUCTPATUBHBIX 30aHUN, B Ya-
CTHOCTU, KOTTeaXen ¢ TemnepaTtypon tennoHocutensa 0o 110°C n ero paboynm mnsbbl-
TOYHbIM gaenexHnem go 1,0 MMa (10 KFC/CM2) npw ncnbiTatenbHOM N36bITOYHOM AaBne-
Hun 1,5 MMa (15 krc/cm?). MakemarbHble 3Ha4eHns TemnepaTypbl U 4aBreHns Tenmno-
HOCUTENA onpefensitoTCa KOHCTPYKUnen TepMmocTata 1 yana nogknoyeHus. OcobeHHo-
CTW KOHCTPYKLMN KOHBEKTOpa (OTCYTCTBME OCTPbIX YIIOB U 3ayCEHLUEB Ha KOXyXe), Bbl-
COKOKa4yeCTBEHHasa oKpacka, Hanvuue perynumpylowlero TensioBOM MOTOK BCTPOEHHOMO
BEHTUNS, NpenmMyLLecTBa OTONUTENBHOIO nNpMbopa KOHBEKTUBHOMO TuMa, LWMpoKasa Ho-
MEeHKnaTypa TMnopasmMepoB Mo ASIMHe, BbICOTe U rNybuHe 1, COOTBETCTBEHHO, TENso-
NNOTHOCTU, a TakKe OOHHOE NPUCoeauHeHue K TensonpoBodamM CUCTEMbl OTOMEHUSNA
NO3BOMAIT 06ecneyYnTb COBPEMEHHbLIN [M3anH, TpaBMobGe30nacHOCTb KOHBEKTopa U
ONTMMasbHbIN MUKPOKMMAT B OTansiMuBaeMoM NoMeLLeHUN Npu CBeAEHUN K MUHUMYMY
HEeNpoM3BOAUTENbHOMO pacxofa TEeNoThbl HAa OTOMMEHME.

1.4. KOHBEKTOP «3JKOTEPM» - OTOMUTENbHbBIA NMPUBOP C KOXKYXOM HACTEHHOro U
HanonbHoro ncnonHeHnn (puc. 1.1 - 1.3). Koxxyx B 4aHHOM KOHBEKTOPE BLINOJSTHAET Ae-
KOpaTUBHO-3aLMTHYIO (PYHKUUIO. HarpeBaTenbHbI 9feMeHT COCTOUT U3 MedHbIX Tpy6
Hapy>XHbIM gnameTpomMm 15 MM 1 TonwmHom 0,5 MM N HacaKeHHbIX Ha HUX artoMUHUE-
BbIX NAacTuUH TonwuHon 0,3 MM, NPOOUNNPOBAHHLIX BEPTUKANbHBIMU U TOPU3OHTamb-
HbIMW 3uramun. BeicoTa nnactnH pasHa 100, 200, 300 n 400 mm. NMnacTuHbl pa3geneHsol
yepe3 100 MM Ha yCroBHblEe SPYCbl NATUMUANIMMETPOBBIMU LLeNaMu B BOKOBbLIX OTIn-
6ax, ukcupyowmnx war opedbpeHns, paBHbin 12 MMm. Yepes kaxabln apyc npoxogsaT 4
Tpy6bl (2 no rnybuHe 1 2 no BbicoTe).
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Puc. 1.1. KOHBEKTOP OTONUTENBHBLIN « QKOTEPM» HACTEHHbINA C HUXKHUM (OOHHBIM)
NeBOCTOPOHHMM nogkritoveHnem SKOH
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Y HanonbHbIX MoOAUMUKALMA KOXYX BbINOMHEH C AEKOpaTMBHbIMW BCTaBKaMu,
BHYTPW KOTOPbIX pa3MeLLaroTCAa CTOMKU ANS KPernneHUs KPOHLUTEMHOB. Y OAHOPSAHbIX
no rnybrvHe KOHBEKTOPOB AEKOPaTMBHBLIN 3NIEMEHT KPEnUTCA C ThbINIbHOW YacTu npubopa
(puc. 1.2), a y caBOEHHbIX — Mexay HuMun (puc. 1.3). B cOBOEHHbIX KOHBEKTOPaXxX MOABOA
M OTBOJ TENroHoCUTENs nokasaH Ha puc. 1.3 cTpenkamu.
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Puc. 1.2. KOHBEKTOP OTONUTENBHBLIA « QKOTEPM» HAMOJTbHBIA C HUXKHUM
NeBOCTOPOHHNM nogkrtoveHnem IKOC
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Puc. 1.3. KoHBekTOp OTONUTENBbHBIA « QKOTEPM» HANOSbHbIN COBOEHHbIN
C NNEBOCTOPOHHMUM HWXHUM nogkntodeHnem 3KO
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TennoBon KOHTaKT opebpeHna ¢ Tpybamu obecneumBaeTca OOpPHOBAHWEM MO-
cnegHux Ha 0,5 MM, BbINOMHSAEMbIM Ha CneumanbHOM CTaHKe B aBTOMATUYECKOM pexu-
M€, NO3TOMY BHYTPEHHUI AnameTp opebpeHHbIX Tpyb paBeH 14,5 MM, a HapyXHbIN MNo-
cne gopHoBaHusa 15,5 MM. Ha aTOM e CTaHKe Npou3BOAUTCS pasBasbLiOBKa FrOpU30H-
TanbHbIX y4acTKOB TpyD ONS YCTAHOBKM W Mankun COEOQUHUTENbHbIX dfieMeHToB (kana-
yen) 3 MmeaHbix Tpy6 15 X 1 Mm.

1.5. KOHBEKTOP COCTOUT U3 CrieayoLmx OCHOBHbIX YacTten (cM. puc. 1.4): Harpe-
BaTernbHoOro aremeHTa (1); Koxyxa (2); KpoHWTeNHOB (3) ANS KpenneHns KOHBEKTopa K
CTEeHe UNu nony; ysna noakrtoyeHns (4) ¢ 3amblkaloLUM Yy4acTKOM U perynvpyoLwmm
KnanaHoM; TepMOCTaTUYECKOMN FOSIOBKM UMM PYYHOro MaxoBu4yka (5), npucoeamHseMbix
K KOpnycy cneumanbHOro tTepMmocTatudeckoro BeHTuns (6). B BepxHen yacTtu kopnyca
TepMmocTaTta pa3MeléH BO3QyXO00TBOAYMK, BO3QYX Yepe3 KOTOpbI OTBOAUTCSA Mpu OT-
KPbITUX BO34YyXOBbIMYCKHOINO OTBEPCTUS C MOMOLLBIO LIECTUrPAHHOrO Krtova S=3 (7).

[na perynupoBaHusa rmapaBnnyecKkoro ConpoTUBIEHUS KOHBEKTOpa B cbope C
Yy3NOM MOAKMNIYEHNA NpUMeHseTca TpybyaTbin knod S=8 (8), perynupyowmnin nonoxe-
HWe KnanaHa BEHTUNSA B 3TOM y3ne, a Ans nogbopa KoadduumneHTa 3aTekaHus LWecTn-
rPaHHbIN KN4 S=4 (9), U3MEeHSAILWMI NONOoXEHWE WNUHAENS B roprioBuHe 6annaca Bcé
TOro e y3na nogknwoyeHus (puc. 1.5).

B kayectBe y3na nogkniodveHus (puc. 1.5) ncnonb3yeTcs aHanor rapHUTypbl
«"EPU-3000» dompmbl «TEPLL ApmaTypeH AlM». Y3en umeeT KnanaH BEHTWUSS, pacno-
NOXEHHbIN Ha BbIXOAE U3 KOHBEKTOPA, C MOMOLLbI0 KOTOPOro MOXET OblTb YCTaHOBIIEHO
Tpebyemoe rvapaBnmMyeckoe COMPOTMBIIEHME KaXAOro KOHBEKTOopa npwu ABYXTPYOHOM
cucTteme OTOMMEHNA UM y4acTKa CUCTEMbl OTOMNSEHMS (CTOSIKa, MarncTpanu) npu oa-
HOTPYOHOW cucTeMme.
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CTOMOpHOE

Puc. 1.5. Y3en nogknoyeHns KOHBEKTopa «QKOTEPM»

C nomoLbo perynvpyrowero WwnuHaens ysna nogkniodeHuns (puc.1.5) BbInosHS-
eTCs perynupoBka rmapaBrnnyeckmx XxapakTepmucTuk KOHBEKTopa, paboTatoLwero B ogHO-
TpybHOM cucTemMe. [nsa akcnnyaTaumm KOHBeKTopa B ABYXTPYOHOW cucTemMe OTonneHns
WwnuHaenb HeobxoaMMo 3aBepHyTb A0 yrnopa. Ecnv KoHBeKTOp ycTaHasnmBaeTcs B 04-
HOTPYOHYIO cuCTeMy OTonneHud, WnuHaens 6annaca cnegyeTt OTBEPHYTb OT MONOXe-
HUA «3aKpbITO» Ha YNCNO 0OOPOTOB B COOTBETCTBUM C HY>XHbIM KO3(hnuneHTom 3ate-
KaHna (onpegensieTca NPOeKTOM CUCTEMbl OTOMSIEHUS, KaK MpaBuno, Npu NOSHOCTLIO
OTKPbITOM KfianaHe BEHTUNSA y3na nogcoeanHeHus). 3HavyeHnsa koadurumeHTa 3aTeka-
HUSA B 3aBMCUMOCTU OT MOJSIOXKEHUSA perynupytowero WnuHAens npuseneHsl B pasgene
3 (tabn. 3.3). NlameHeHne NonoXeHnsa LWNUHOENSA OCYLLECTBNSAETCS, KakK yKa3blBanoch,
C NOMOLLbIO KNtova S=4 (no3.9 Ha puc. 1.4).

Mpu oTkpbITUK WNMHAens 6annaca n3 NONOXEHUA «3aKpbiTO» YBErMyYnBaeTCs
Lenb Mexay UunMHOpUYeckon YyacTblo LWNWHAENSA U roproBmHon Garnaca, a 3aTtemM npum
AanbHerLweM OTKPbITUM 3a30p YBENMUYMBAETCH 3@ CYET pa3BopoTa «J1oMnaToykm», noka-
3aHHOM Ha puc. 1.5 nyHKTUpOM. OTa «fonatodka» B Bonblien mepe, YeM LunmHapuye-
CKasi YacTb LUNUHAENs, OTKPbIBAET NPOXo4 TensioHocuTento Yyepes Gannac. Takum o6-
pa3oM, YeM bornblue OTKpbIBaeTCsa WnuHaens 6annaca, Tem Gonblas 4acTb TEMNNIOHO-
cuUTens NpPoxXoAnT HEMOCPEACTBEHHO Yepes Hero, a KoadmUUMEHT 3aTekaHusa B Harpe-
BaTeNbHbIN 3NEMEHT KOHBEKTOpa ymeHbluaeTcs. [pu konuvectese obopoTtos 7-8 n 60-
nee «onaToyvkay LUNUHAENS pasBopadMBaeTcs TakuMm obpa3oM, YTO cedYeHne B roprio-
BMHe Barinaca NpakTU4ecKn He MEHHAETCA C yBenuMyeHuem konmdectsa ob6opoToB, CO-
OTBETCTBEHHO, KO3(ULMEHT 3aTeKaHus AOCTUraeT MUHUMYMa U C YBENNYEHUEM KO-
nnyectea 060POTOB A0 MaKCMMarnbHOro 3HavyeHus (12) Takke He MeHsaeTcs.

OTMeTuM, 4YTO C APYron CTOPOHbI OT KNnanaHa BEHTUNA B y3ne MOAKMYeHUs Ha-
XoauTcsa npobka, C NOMOLLBIO KOTOPOM MOXHO YCKOPUTb NPy HEOBXOOMMOCTHN CNMB Ten-
noHocutensa ns npubopa n cucTemMbl OTOMMEHNS.

1.6. Cxema OBWXeHUA TENMOHOCUTENSA B KOHBEKTOPE Ha Npumepe Moandukauum
C TPEXBAPYCHBIM HarpeBaTeribHbIM 3fIeMeHTOM npuseaeHa Ha puc. 1.6. B oByxTpy6HbIx
cucTemMax OTOMSIEHUS FOPSIYUIA TEMMOHOCUTENDb NPOXOAUT Yepe3 BXOAHOM naTpybokK ys3-
na NogkniyYeHns 1 3ateM npu NOMHOCTBLIO 3aKpbITOM WnuHaene 6annaca nogHMMaeT-
Cs BBEepX NO BHYTPEHHeN BepTuKanbHON Tpybe K Koprnycy TepmocTaTa (BeHTUns) Ang
perynmpoBaHns TennoBOro NoToka, 3aTeM 4epes ThiIbHY BEpPXHIO TpyOy BepxHero
sAipyca Npoxo4uT nocnenoBaTenbHO CBEPXY BHU3 NO BCeEM TpybaMm, BbIXOAA M3 ThifTbHON
HWXHeN TpyObl HUXXHErO sipyca B BbIXOQHOW naTpybokK y3na nogkrntoyennsa. B ogHoTpy6-
HbIX CUCTEMaX OTonneHus wnuHaene 6annaca (cM. puc. 1.5) YaCcTMYHO OTKPBLIT cornac-
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HO NMPOEKTHbIM AAHHLIM U FOPSAYMIA TENNOHOCUTENb TaKKe YaCTUYHO NPOXOAUT BBEPX U
aanee no Bcem Tpybam HarpeBaTenbHOro afieMeHTa KOHBEKTOpa, CMELUIMBAETCA C ro-
pPSYMM TENNOHOCUTENEM, NPOLLeALLMM Yepes Bannac, u yxoauT B CUCTEMY OTOMMEHMS.

B BepxHen yactu Koprnyca TepMmocTaTta KOHBEKTOpa YCTaHOBMEH BO34yXOCMyCK-
HOW KnanaH, OTKpblBaeMbI U 3aKpbiBaeMbI cheunarnbHbIM KIoyYoM (no3. 7 Ha puc.1.4)
yepes LWenuM BO3AyXOBbINYCKHON PELLETKN. B KOMNMEKT NOCTaBku Hapsigy C YyNOMSHY-
TbIM KINHOYOM BXOAWUT MonvMMmepHasi Tpybka, mcnonb3yemas Ans OoTBoga BO3AYLLHO-
NapoBON CMEeCK OT Bepxa TepMoCTaTa B HWXHIOK 4YacTb MeXpEDBepHOro NpocTpaHCcTBa
KOHBEKTOpa.

Koxyx n BO34yxoBbINyCKHasi peLléTka KOHBEKTOpa, U3roTaBnmBaemMble U3 TOHKO-
NINCTOBOW OLMHKOBAHHOW CTanun, KPensitTca K HarpeBaTeNlbHOMY 3f1EMEHTY, UMET Bbl-
COKOKa4YeCTBEHHYO OKpPacKy CBETMbIX TOHOB M NMO3TOMY AOMOMHUTENBbHON OKpacku no-
cne MoHTaxa He TpebyloT.

BosnyxocmyckHo# KnanaH
¢ oTBOAAMIEH TpyOKOH

TepMocTaTHYECKHIH KilanaH

KranaH MOHTaXHOMH perynIHpOBKH

3aMBIKaOIHI y9aCTOK,0TKPBITHIMH
NpH OXHOTPYOHO#H CHCTeMe OTOILIEHHA

T H 3aKpHITHIH NPH ABYXTPYOHOI cHCTeMe

Puc. 1.6. Cxema OBUKeHUS TENNOHOCUTENS B KOHBEKTOPE «DKOTEPM»
C TPEXBAPYCHBIM HarpeBaTeribHbIM 3f1IEMEHTOM

1.7. KOHBEKTOPbLI NOCTaBNATCA YyNaKOBaHHbIMU B MHANBUAYASbHbIE KAPTOHHbIE
KOpOOKM. B KOMNMEKT NOCTaBKM BXOAAT:

- KOHBEKTOp B cOope;

- OKpalleHHble B TOT Xe LBeT KPOHLITENHbl A1 HAaCTEHHbIX KOHBEKTOPOB MU
CTOVKM ANA HanorsbHbIX (Npy AnuHe koxyxa Ao 1300 MM BKMIOYUTENBHO - 2 KPOHLLTEN-
Ha UM CTONKK, Npu GonbLlen - 3);

- coegvHUTENbHbIE AeTanu AN rnagkmx megHblx Tpy6 gnametpom 10, 12, 151 18
MM (MOCTaBNSAKTCA TONbKO MO 3aka3y NoTpedbuTens 3a oTAenbHy nnaty);
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- KIHOY 4N9 BO34YXOCMYCKHOro KranaHa;
- NacnopT M MHCTPYKLUMA MO MOHTaXy W aKcnnyaTauum;

- ynakoBo4Hasa kopobka.

Kritoun ansa ysna nogkritoveHusi NoCTaBnATCA MO OTAENbHOMY 3aKasy.

1.8. HomeHknaTypHbIn psg HacuuTbeiBaeT 96 Tunopaamepos (Mo 32 Tunopasmepa
HaCTEHHbIX, HANoOMbHbIX U ABOVHbLIX HAMOMbHbLIX KOHBEKTOPOB C BbICOTOM KOXyxa (6e3
y4yeTa BbICOTbl HOXEK Yy HanosbHbIX — okono 100 mm) 150, 250, 350 n 450 mm n anuHon
koxyxa 400, 700, 1000, 1300, 1600, 1900, 2200 1 2500 mm). My6uHa HACTEHHbIX KOH-
BekTopoB 113 MM, HanonbHbIX - 137 MM K ABOMHbLIX HaMOMbHbIX - 234 MM. OCHOBHbIE
TEXHUYECKME XaAPaAKTEPUCTUKN KOHBEKTOPOB «OKOTEPM» NpeacTaBneHbl B 1abn. 1.1. n
1.2.

1.9. KOHBEKTOpPbI N3roTOBAAKTCA TOSIbKO KOHLEBOW MOANGMKALMM U TONbKO AN
HWXXHEro (OOHHOro) NeBOro M NPaBoro NOAKIIYEHUS K CUCTEME OTOMNNeHus (npucoenm-
HUTEeNbHblE NAaTPyOKM COOTBETCTBEHHO C JIEBOW M C NPaBOW CTOPOHbI NpW B3rnsge Ha
opOHTarnbHY YacTb KOXyXa KOHBEKTOpPA).

1.10. YcnoBHble 0603Ha4YeHN KOHBEKTOPOB «KOTEPM» OOSTKHbI COOTBETCTBO-
BaTb CXeme, NPUBeaEHHON HUXeE:

9KOH -1,052-113-1I1-A
TS S

Tun
DKOH - nacmernnuvii

DKOC - nanonvHwiii

IKO[ - HanonvHbIl cOB0EHHbBIU

HomurnanoHslii mennoeoii nomok, KkBm

(npu 3axaze donyckaemcs He yKa3ol6amby)

I'abapummbie pazmepol, MM
Buicoma: 1=150, 2=250, 3=350, 4=450
Jnuna: 04=400, 07=700, 10=1000, 13=1300,

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

ITooknouernue Kk cucmeme omonieHusn

IT — npasocmoponnee nooxknroyeHue

JI — neeocmopornee nooxnroyeHue

P, €2)/1UPOBKA Menji06020 nOMoKa

A — aemomamuueckas (c nomowwlo mepmocmama)

P — pyunas (c nomowbio éenmuns)

CornacHo ykasaHHOW CXeMe HuXe NpuBeAeHbl NpUMeEpPbl YCIIOBHOMO obo3Hauye-
HUS1 KOHBEKTOPOB «JKOTEPMY», MPUHATOrO 3aBOLOM-U3rOTOBUTENEM MNPU NOCTaBKE KOH-
BekTopoB B Poccurickyto ®enepaunto (Npu 3akase n B AOKYMEHTaUUW ApYyron npoayk-
LUK, B KOTOPOW OHWN MOTYT ObITb MPUMEHEHDI).
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KoHBEKTOp OTOMUTENbHbIA «QKOTEPM», MOHTUPYEMbIA Ha CTEHE, C HOMWHAalb-
HbIM TennoBbiM notokoM 1,086 kBT, Bbicoton 150mMm, gnnHon 1300 mm, ¢ npaBoCTO-
POHHUM MOAKMIOYEHNEM K CUCTEME OTOMMEHNSA, C PYYHbIM PErYNIMPOBAHMEM TEMSIOBOMO
noToka: 9KOH-1,086-113-M-P TY 4935-001-46928486-99;

TOT €& KOHBEKTOP, MOHTUPYEMbIN Ha CTEHe, C JIeBOCTOPOHHUM MOAKIOYEHMEM K CUC-
TemMe OTOMMeHUs, C aBTOMaTUY4ECKUM PerynmpoBaHnemM TemnnoBoro notoka:
9KOH-1,086-113-J1-A TY 4935-001-46928486-99;

KOHBEKTOP, MOHTMPYEMbIA Ha MNosly, ¢ HOMUHanNbHbIM TennoBbiM notokom 1,010 kBT,
BoicoTon 150 mm, anuHon 1300 MM, C NPaBOCTOPOHHUM MOAKMOYEHNEM K CUCTEME
OTONMNEHUSA, C PYYHbIM peryrnmpoBaHnem TennoBoro noToka:

9KOC-1,010-113-IN-P TY 4935-001-46928486-99;

KOHBEKTOpP «OQKOTEPM» CABOEHHbIN, HaMosbHbIA, C HOMUHAMNbHBIM TEMMOBbLIM NMOTOKOM

0,916 kBT, BbicoTon 150 MM, gnuHon 700 MM, C NPaBOCTOPOHHUM MOAKMOYEHNEM K

cucTemMe OTOMNMEHNd, C aBTOMaTUYECKUM perynmpoBaHMeM TEMOBOro NoTokKa:
9K0O[-0,916-107-M-A TY 4935-001-46928486-99.

[onyckaloTcs No CorfacoBaHMio C 3akas3yuMkoM TpaguuMOHHble AOns 3aBoda-
N3roToBUTENS YNPOLLEHHbIE 0B03HaYEeHNS:

9KOH-113-M-P; 3KOH-113-11-A; 3KOC-113-M-P; 3KOAO-107-M-A.

Mpu yKkasaHn MCNONHEHUS COBOEHHbIX KOHBEKTOPOB (f1IEBOr0 MUnv NpaBoro) Tep-
MOCTaT M ropsyas nogsogka GyayT pacnonoXeHbl Y ThifIbHOFO HarpeBaTesNibHOro ane-
MeHTa KOHBEeKTopa.

1.11. MNpuBeaéHHble B Tabn. 1.1 n 1.2 TennoBble xapakTePUCTUKN KOHBEKTOPOB
«3JKOTepM» onpefeneHbl B oTAene OTOonuTerbHbIX NPUOOPOB M CUCTEM OTOMNEHUS
Oryn «HNNcaHtexHukn» - ronosHoro nHcTuTyTa Focctpoa Poccurckon ®epepauyum no
pa3paboTke 1 UCNbITaHNIO OTONUTENbHbLIX MPUBOPOB COrnacHO MeToauKe TensioBbIX UC-
NbiTaHUN NpMbopoB npu TennoHocutene soge [3] npn HopManbHbIX (HOPMATUBHbIX) YC-
noBuAX: TemnepaTypHOM Hanope (pa3HoCTUM cpefHeapudMeTMyYecKkon TemnepaTypbl
BoAbl B npubope u TemnepaTypbl BO3gyxa B OTansmeBaemoM nomeweHun) 0©=70°C,
pacxofe TennoHocuTensa vepes npmbop My,=0,1 kr/c (360 Kr/4) npu ero ABUXEHUM MO
CXeMe «CBepXxy-BHU3» n 6bapomeTpudeckom gasnexHmmn B=1013,3 rla (760 mm pT. CT.).

1.12. N'mgpasnnyeckne xapakTtepucTMkM KOHBEKTOPOB «KoTepM» (CM. pasaen 3)
noslydeHsbl Npu noABoaKax YCrnoBHbIM AnameTpom 15 mm cornacHo metoamke HNWcan-
TEXHMKN, OCHOBaHHOM Ha AaHHbiXx OO0 «Butatepm» n nabopatopum OTONUTENbHbLIX
npunbopos [4], no3BonsawoLwen onpeaennTb 3Ha4YeHNa K03 PULNEHTOB MECTHOIO COMNpo-
TMBNEHus Cuy NpU HOpMarbHbIX yCnoBusax (Npy pacxone oAbl Yepes npubop 0,1 kr/c
nnun 360 Kr/4) nocne nepuoga akcnnyataunn, B TEYEHME KOTOPOro KO3 nLUnEHTbI Tpe-
HUS MEPHbIX Y4aCTKOB CTanbHbIX rMagkmx (HOBbIX) TPyO Ha nogBoakax K UCNbITbiBae-
MbIM OTONUTENbHBIM NpMbopam LOCTUralT 3HAYEHWUN, COOTBETCTBYIOLLNX SKBMBANEHT-
HOW wepoxoBaTocTh 0,2 MM, MPUHATON B Ka4yecTBe PacYETHOM ANs CTalbHbIX Tenso-
NPOBOLOB OTEYECTBEHHbIX CUCTEM OTOMSEHUS.

1.13. lNpuBeaéHHble B Tabn. 1.2 gaHHble NO Nnowaan NOBEpPXHOCTU HarpeBa
koHBekTopa F, M?, BKMOYaloT nnowagp Hap¥>|<H0|7| NMOBEPXHOCTWN Harpesa Tpyb n nna-
CTUH opebpéHHOoM YyacTn KoHBekTopa (2,11 M“Ha 1 M ANWHbI HarpeBaTeNbLHOrO AN1eMeH-
Ta ogHoro apyca Bbicotor 100 MM) 1 nnowaan NOBEPXHOCTM HarpeBa NeBbIX U NpaBbiX
kanayei (okorno 0,03 M? Ha ofuMH SIPYC HarpeBaTeNbLHOrO 3NeMeHTa) C y4eToM uncna
ApPYycoB N, opedbpeHnsa B npnbope B 3aBUCMMOCTU OT BbICOTbI KOoXXyxa H (ng=1 npun H =
150 MM, ngz=2 npu H = 250 mm, ny=3 npn H = 350 mm n nz=4 npu H = 450 mm). no-
LWadb NOBEPXHOCTU HarpeBa COEANHUTENbHOrO Karaya B CABOEHHbIX HamnoJSIbHbIX KOH-
BEKTOpax BeCbMa Marna 1 noaToMy He yYUTbIBaeTCS.
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KoathdpurumneHT Tennonepenaym kanavyen HarpeBaTenibHOro afnemMeHTa npMMepHo
BABOE npeBblwaeT 3apekTUBHOCTb Tennonepenadn opebpeHnsa, ogHako, NpMHMMasi BO
BHMMaHWe, 4YTO [0S HapY>XHOW Tennonepenatollen noBepxXHOCTU Kanavyen He npesbl-
waet 7,5% p[axe y camMbIX ManeHbKMX MO ANIMHE U BbICOTE KOHBEKTOPOB, AOMYCTUMO
BECTU pPacYE€T C UCMONb30BaHMEM CpPeOHMX 3HAYEeHUn KoadhduumeHTa Tennonepeagayn
BCEro HarpeBaTeNbHOro afieMeHTa, NpeacTaBneHHbIX B Tabn. 1.2.

1.14. KoHBekTOpbl «AkoTEPM» cepTudmumnpoBaHbl B Poccun B cucteme NOCT P.

1.15. OAO «DPupma M30Tepm» NOCTOSAHHO paboTaeT Hag COBEPLUEHCTBOBAHNEM
CBOMX OTOMUTENbHbLIX NPMOOPOB N OCTaBnNseT 3a cobon NpaBo Ha BHECEHNE N3MEHEHWI
B KOHCTPYKUMIO M3OENUA U TEXHOMOTMYECKUA pernameHT MX U3roToBreHus B noboe
Bpems 6e3 npeaBapuTeNbHOrO YBEAOMIEHUS, €CNN TOMBbKO OHM HE MEHSIKOT OCHOBHbIX
XapakTepuCTUK NpoayKUmN.

1.16. OO0 «Butatepm» He HECET OTBETCTBEHHOCTWU 3a Kakme-nmbdo owundkn B
KaTanorax, Gpowiopax unm gpyrux nedatHblXx MaTepuanax, B KOTOPbIX 3aMMCTBOBaHbI
MaTtepuanbl HacToALWMX pekoMeHaaumn 6e3 cornacoBaHus ¢ nx paspaboTynkamu.



Tabnwuua 1.1.

XapaKTepPUCTUKN KOHBEKTOPOB «JKOTEPM»
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HomeHKnaTypa N OCHOBHbIE TEXHU4YeCKune

HOMMHanHbIﬁ FaBapuTHbIe Maf:ca C KpOH-

Tunopa3smepbl KOHBEKTOPOB |  TEMN0OBOW MOTOK WwTenHamu (cnpa-
Quy, BT PasMepel, MM BOYHas), Kr

hactenHbx | Hanonbhex | HECTEH- | Hamonb- H L HacTeH- | Hanonb-

HbIX HbIX HbIX HbIX
OKOH-104 | BKOC-104 235 219 150 400 2,9 4,8
OKOH-107 | OKOC-107 510 474 150 700 4.0 6,6
OKOH-110 [ BKOC-110 795 739 150 | 1000 5,0 8,2
OKOH-113 [ BKOC-113 1086 1010 150 | 1300 6,0 9,8
OKOH-116 | OKOC-116 1377 1281 150 | 1600 7,4 12,2
OKOH-119 [ BKOC-119 1668 1551 150 | 1900 8,4 13,8
OKOH-122 | BKOC-122 1959 1822 150 | 2200 9,4 15,4
OKOH-125 | BKOC-125 2250 2092 150 | 2500 10,4 17,0
OKOH-204 | OKOC-204 372 353 250 400 4.2 6,2
OKOH-207 | OKOC-207 812 771 250 700 6,0 8,8
OKOH-210 [ BKOC-210 1267 1204 250 | 1000 7,8 11,4
OKOH-213 | OKOC-213 1730 1644 250 | 1300 9,6 14,1
OKOH-216 | OKOC-216 2194 2084 250 | 1600 11,7 171
OKOH-219 [ BKOC-219 2658 2525 250 | 1900 13,5 19,8
OKOH-222 | OKOC-222 3122 2966 250 | 2200 15,3 22,1
OKOH-225 | BKOC-225 3586 3407 250 | 2500 17,1 25,0
OKOH-304 [ BKOC-304 468 454 350 400 5,2 7,4
OKOH-307 | BKOC-307 1023 992 350 700 7,8 10,6
OKOH-310 | OKOC-310 1598 1550 350 | 1000 10,3 14,0
OKOH-313 | BKOC-313 2182 2117 350 | 1300 12,8 17,2
OKOH-316 [ OKOC-316 2767 2684 350 | 1600 15,8 21,4
OKOH-319 | OKOC-319 3352 3251 350 | 1900 18,4 25,0
OKOH-322 | BKOC-322 3937 3819 350 | 2200 20,9 28,4
OKOH-325 | BKOC-325 4522 4386 350 | 2500 23,5 32,0
OKOH-404 | BKOC-404 536 531 450 400 6,7 8,8
OKOH-407 | OKOC-407 1171 1159 450 700 10,0 13,2
OKOH-410 | BKOC-410 1827 1809 450 | 1000 13,4 17,6
OKOH-413 | BKOC-413 2494 2469 450 | 1300 16,7 22,0
OKOH-416 | OKOC-416 3163 3131 450 | 1600 20,5 27,0
OKOH-419 [ BKOC-419 3831 3793 450 | 1900 23,8 31,0
OKOH-422 | BKOC-422 4500 4455 450 | 2200 27,2 36,0
OKOH-425 | BKOC-425 5169 5117 450 | 2500 30,5 40,2




13

MpogomkeHne Tabnuupl 1.1

HOMMHa{lebM FaBapuTHbIe Mafzca C KpOH-
Tunopa3smepbl KOHBEKTOPOB | TEnsI0BOW NOTOK wTenHamu (cnpa-
Quy, BT PasMepel, MM BOYHas), Kr
hactenHbx | HanonbHex | HECTEH- | Hamonb- H L HacTeH- | Hanonb-

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

I'lpumeanue. B YCNOBHbIX 0003HayYeHnax KOHBEKTOPOB HE YyKa3aHbl UCMNONMHEeHUA Ons
NOAKINKYEHNA K CUCTEeME OTOMNeHnda n Bua perynmpoBaHuUA TenrioBOro noTtoka (CM. n.
1.10).




Ta6bnuua 1.2.
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Mnowaab Hapy>XHOW NOBEePXHOCTU HarpeBa F u

koaccuumeHT Tennonepenaym K.y KOHBEKTOPOB «JKOTEpPM»

Tunopasmepbl KOHBEKTOPOB

K., BT/(M*°C)

2
HaCTEHHbIX HanonbHbIX F, M HaCTEHHbIX | HanonbHbIX
OKOH-104 JKOC-104 0,41 8,19 7,63
OKOH-107 9OKOC-107 1,043 6,99 6,5
IOKOH-110 9QKOC-110 1,676 6,78 6,31
OKOH-113 IKOC-113 2,309 6,72 6,25
OKOH-116 OKOC-116 2,942 6,69 6,22
IOKOH-119 OKOC-119 3,575 6,67 6,2
OKOH-122 IKOC-122 4,208 6,65 6,18
OKOH-125 OKOC-125 4,841 6,64 6,17
OKOH-204 OKOC-204 0,82 6,48 6,15
IQKOH-207 9QKOC-207 2,086 5,56 5,28
OKOH-210 JKOC-210 3,352 5,4 5,13
OKOH-213 OKOC-213 4,618 5,35 5,08
OKOH-216 OKOC-216 5,884 5,33 5,06
OKOH-219 IJKOC-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 IKOC-307 3,128 4,67 4,44
OKOH-310 9OKOC-310 5,027 4,54 4,31
OKOH-313 OKOC-313 6,926 4,5 4,27
OKOH-316 JKOC-316 8,825 4,48 4,26
OKOH-319 OKOC-319 10,724 4,47 4,25
OKOH-322 OKOC-322 12,623 4,46 4,24
OKOH-325 IKOC-325 14,522 4,45 4,23
OKOH-404 JKOC-404 1,639 4,67 4,62
OKOH-407 9OKOC-407 4,171 4,01 3,81
OKOH-410 9OKOC-410 6,703 3,89 3,7
OKOH-413 JKOC-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 JKOC-422 16,831 3,82 3,63
OKOH-425 OKOC-425 19,363 3,81 3,62
- IQKO[-104 0,82 - 7,39
- JKO[-107 2,086 - 6,27
- IKO[H-110 3,352 - 6,09
- IKO[MO-113 4,618 - 6,04
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MpogomkeHue Tabnmubl 1.2

K.y, BT/(M*-°C)

Tunopasmepbl KOHBEKTOPOB F 2
HaCTEHHbIX HanonbHbIX HaCTEHHbIX | HamnoMbHbIX

- OKO[1-116 5,884 - 6,02
- QKOO-119 7,15 - 5,99
- 9KO[-122 8,416 - 5,98
- OKO[1-125 9,682 - 5,97
- OKO[1-204 1,64 - 5,94
- QKO-207 4,172 - 5,11
- 9KO[O-210 6,704 - 4,96
- OKO[-213 9,236 - 4,92
- OKO[-216 11,768 - 4,89
- 9KOO-219 14,3 - 4,88
- OKO[1-222 16,832 - 4,87
- OKO[1-225 19,364 - 4,86
- OKO[1-304 2,458 - 5,1

- OKO[-307 6,256 - 4,38
- OKO[-310 10,054 - 4,26
- OKO[-313 13,852 - 4,22
- OKO[1-316 17,65 - 4,2
- OKO[-319 21,448 - 4,19
- OKO[-322 25,246 - 4,18
- OKO[1-325 29,044 - 4,17
- OKO[1-404 3,278 - 4,48
- OKO[-407 8,342 - 3,84
- OKO[O-410 13,406 - 3,73
- 9KO[O-413 18,47 - 3,69
- OKO[1-416 23,534 - 3,68
- OKO[-419 28,598 - 3,67
- OKO[-422 33,662 - 3,66
- OKO[1-425 38,726 - 3,65
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2. CXEMbI U 9NNIEMEHTbI CUCTEM OTOIJIEHUA

2.1. OTtonuTenbHblE KOHBEKTOPbLI «OKOTEPM» MPUMEHSIIOTCA B OBYXTPYOHbIX U
OLHOTPYOHbIX CUCTEMax BOASHOIrO OTONSMIEHUS 34aHUA Pas3fNNYHOro Ha3HA4YeHUs, B TOM
4Yncrne MHOrO3TaXHbIX.

2.2. KOHBEKTOpbI «QKOTEPM» peKOMeHOyeTCs NPUMEHSITb B HACOCHbBIX CUCTEMax OTO-
nnexusi. Pacyétol, npoBeaeHHble B OO0 «Butatepm», nokasanu, Y4To Anst CUCTEM OTOMNSEHMS
C aTMMK npubopamm MoryT nogonTn 6echyHaameHTHble BGeCccanbHNKOBbBIE LMPKYNSALUMOHHbIE
Hacocbl. Hanpvmep, npy oTONNEHUN OOHO - ABYX3TaXKHbIX KOTTEMKEN C TEMSOBbLIMU Harpy3s-
kamun 25-50 kBT mMoryT 6bITb MCNONb30BaHbl Hacockl Tuna «pyHAdOC» (My4Lle MHOroCKOpo-
ctHble UPS 25-40 unn UPS 25-60).

Beuay Toro, 4to HarpeBaTenbHbIN 3NEeMEHT KOHBEKTOPA U BCTPOEHHbLIN perynu-
PYIOLLMIA BEHTUMb (TEPMOCTAT) UMEIOT BbICOKME TMAPABNNYECKME XapaKTEPUCTUKKN, KOH-
BEKTOPbI « AKOTEPM» B rPaBUTALNOHHBLIX CUCTEMAX HE UCMONb3YIOTCS.

2.3. KayecTtBO TennoHocutens (ropsiden Boabl) OOMKHO oTBevaTb TpeboBaHnAM
P 34.20.501-95 [5]. HecmoTpa Ha TO, 4YTO 3TV TpeboBaHNA OTHOCATCS B MEPBYO O4Ye-
pefb K CTanbHbIM TennonpoBogam, OHu, cornacHo onbity OO0 «Butatepmy», npaktu-
4YecKkn coBnagarT C TpebOBaHUAMM K YCIOBUAM IKChnyaTaumm MegHbIX TEnsonpoBo-
0oB.

2.4. B ogHOTPYOHbIX BEPTMKAmNbHbIX W FOPU3OHTalbHbIX CUCTEMAax OTOMMEHMUS
PEKOMEHAYIOTCHA UCMOMb30BaTb CXEMbl CTOSKOB (BETBEWN) C YY4ETOM BCTPOEHHbIX B KOH-
BEKTOPbI Y3I10B NOAKMIOYEHNS C 3aMblKaloLLMMU yHacTKaMMu.

[MpoToYHylo Cxemy noakmntoveHnsa npubopoB B OOHOTPYOHLIX CUCTEMAX PEKOMEH-
AyeTcs NPUMEHSTb TOMbKO B TEX Cry4vasix, Koraa Bce npubopsbl, npucoegmHaemMble K O4-
HOW BETBW CUCTEMbI OTOMNSIEHUS, PACNONOXEHbI B OAHOM rnomeLleHun. Npu aTom 3ambl-
KaloLwme yyacTKnm B y3nax MNOAKMIOYEHUSI KOHBEKTOPOB OOSKHblI ObiTb 3arnylleHbl, a
TepmocTaT YCTaHOBIEH MULWb Ha OAHOM npubope (Ha ocTarnbHbIX MOXHO YCTaHOBUTb
BEHTUIU PYYHOWN PEeryrnmpoBKN).

Ha pucyHke 2.1 npeacrtasneH ogvH U3 BapuaHTOB CXEMbl OAHOTPYOHOM roOpU30oH-
TanbHOW CUCTEMbI OTONMEHUSA, OTAENbHbIE BETBU KOTOPOW NOAKMNIOYEHbI K 00LLemy pac-
npegenutensHomMy yany. [Npu peanus3aumm 3TOM CXEMbl UCMOMb3YETCA CKpbiTas Ha-
nonbHaa UNU NAMHTYCHas Npoknagka TennonposodoB. CKpbiTas Npoknagka Tensonpo-
BOJOB MUCMNOMb3YeTCs TakkKe Npu Ny4eBon pa3BoaKe B ABYXTPYOHbIX cMcTemax oTonne-
HUs (puc. 2.2).

[MokasaHHble Ha pUCyHKax 2.1 1 2.2 cxembl XxapaKTepHbl AN NOKBapPTUPHbIX CUC-
TEM OTONMEHUS XUNbIX 3gaHnn. [Ona ymeHbleHns 6ecnonesHblx TENNonoTePb CTOSKM
pasMeLLalTcs BOOMb BHYTPEHHUX CTEH 34aHUS, HanpuMep, Ha NECTHUYHbIX KreTkax,
KOTOpble NOABOAAT TEMMOHOCUTENb K MOKBAPTUPHbLIM pacnpenenuTesibHbIM KONeKTo-
pam. [Ina pasBogkm 06bIMHO MCMNOSMb3YHOT 3aLlMLLEHHBIE OT HAPYXXHOW KOPPO3UWU cTanb-
Hble UM MeaHble TennonpoBoabl. [pUMEHATCA Takke TeNnonpoBoAbl U3 TEPMOCTOM-
KMX NONUMEPOB, Hanpumep, 13 NonnNPonNUIIEHOBbLIX KOMOUHUPOBaHHLIX TPY6 co cTabu-
NN3NPYOLWEN anioMUHMEBON OBOMOYKOM MW M3 NOSNMITUNEHOBBLIX MeTanononmmep-
HbIX U CTabunuanpoBaHHbIX TpyD. PasBogsiimve TennonpoBobl, Kak npasumio, Tenso-
N30NIMPOBaHHbIE, MPU Ny4EBOW CXEME NpOoKNaabiBatoT B WTpobax, B o6onoyvkax na rodp-
PUPOBAaHHbLIX NONIMMEPHBLIX TPYD 1 3anmMBaloOT LLEMEHTOM BbICOKMX MapoK C nnactuduka-
TOPOM (C TONWMWHOM CMNOSA LLEMEHTHOrO NOKPbITUA He MeHee 40 MM) NO cneunanbHOM
TexHosnormn. MNpu NAMHTYCHOW npoknagke obbl4HO UCNOMb3YTCA cneuuanbHble OeKo-
pUpPYOLLME MIAMHTYCbl 3aBOACKOrO M3roTOBfIEHUNA (Yalwe BCEro M3 NoNMMMEpPHbIX mMaTte-
punanos).
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Puc. 2.1. MpuHUunuaneHasa cxema NoKBapTUPHON
OLHOTPYOHON CUCTEMbI BOASHOIO OTOMNSEHNS
(PY — pacnpegenuterbHbIn y3ern)

[

Puc. 2.2. Cxema gByxTpyGHOWM CUCTEMBI OTOMNSIEHUS C FTy4EBOM
pa3BOOKOM MarmcTpanemn



18

2.5. Ins HopmarnbHOM paboTbl KOHBEKTOPOB HEOOXOANMMO 0becneynTb ABMKEHNE
ropsayen BOAbl B HarpeBaTeflbHOM 3rieMeHTe KOHBEKTOpa MO CXeMe «CBEepPXy-BHU3».
[na atoro TennonpoBo C ropsyen BoLOW Bcerga OOMmMKeH NOLKNI0YaTbCA KO BTOPOMY
OT Kpas naTtpyObKy y3na noaknioyeHns oqHOPSLHOro KoHBekTopa (puc. 2.3).

a. 6. 8.
T T2 T1

-7 =) =)

_—;r — | —

T2 T 12

Puc. 2.3. Cxembl nogcoeavHEHUs1 KOHBEKTOPOB «OKOTEPM» K CTOSIKAM CUCTEMBbI
OTONIIEHNS: @ — OAHOTPYOHas ¢ BEpXHEN pa3BoaKoN nogaroLwen MarucTpanu;
6 — ogHOTpYBHasA C HUXKHEN pa3BOAKON NoJaroLen MarmcTpanu;

B — ABYXTpYOHasa c BEpxXHeW pa3BoaKoM nogatoLLen Marmctpanm

2.6. HacTeHHble KOHBEKTOPbI C KOXXYXOM «OQKOTEPM» BCEX TMMOPA3MepoB Npeay-
CMOTpPEHbI NS YCTaHOBKM TONbKo B 1 psag no BbicoTe U rnybuHe. [JonyckaeTcs ycra-
HOBKa HaMOSMbHbIX KOHBEKTOPOB B ABa psga no rnybuHe.

2.7. KOHBEKTOPbI B MOMELLEHMM YCTaHABNMBAOTCSA, Kak NpaBumo, nog OKHOM Ha
cTeHe nnu Ha nony. [1nvHa KOHBEKTOpa Mo BO3MOXHOCTWU [OIKHA COCTaBMATb HE Me-
Hee 75% AnNuHblI cBeTOBOro npoemMa. [ns nonyvyeHna nyywero pacnpegeneHus Tensno-
Tbl B NOMELLEHUN BbIOOP KOHBEKTOPOB XernaTerlbHO HauyuHaTb C HU3KUX U OSIMHHbIX TU-
nopasmepos.

2.8. B cnyyae pasmMelleHnsa TepMOCTaTOB B HULIAX AN OTONUTENbHbLIX Npnbopos
NN NEPEKPbITUS NX AEKOPaTMBHbIMU 3KpaHaMmn Unu 3aHaBeckaMmn Heobxoanmo npeay-
CMOTPETb YCTAHOBKY TEPMOCTATUYECKOWN rOSTOBKM C BbIHOCHLIM AaTYUKOM.

2.9. Hanunuyme BO3QyXOCMYCKHOrO KranaHa B KagoM KOHBEKTope Mo3BOnseT
obecneuntb nOOyO NOABOAKY K aTOMYy npubopy 6e3 npeabaBneHus ocobbix Tpebosa-
HUW K YCTAHOBKE BO34YyXO0TBOASALMNX YCTPOUCTB.

2.10. ns HopmanbHOM paboTbl CUCTEMbI OTOMNSIEHUST CTOSKU AOSMKHbI ObITb OC-
HalleHbl HeobxoauMMOW 3anopHO-perynupyowen apmatypoun, obecnedmarollen pac-
YéTHble pacxoAbl TEMMOHOCUTENSA MO CTOSIKaM U CMyCK BOAbI U3 HUX MpU Heobxoanmo-
ctn. Ins atux uenen moryT 6biTb MCNOMb30BaHbI, HANPMMEp, 3anopHble BEHTUNM Tuna
LTpémakc n 6anaHcMpoBoYHble BEHTUNKM TUNa LLUTpémakc-M.

Ecnun 3arpsasHeHnsa B TennoHocutesne npesbiwatoT Hopmbl P 34.20.501-95, T0
ans obecneveHms HopmarbHOW paboTbl TEPMOCTATOB U perynupyroLlen apmaTypbl He-
06x0aNMOo NPUMEHATb PUNbTPbLI, B TOM YUCHE U MOCTOSIKOBbBIE.
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3. TMOPABJIMYECKUIN PACYET

3.1. KoHBeKkTOpbl «3QKOTEPM» NpeaHasHa4vyeHbl ANS UCNOSb30BaHUS, Kak yKasbl-
BarioCb, B HAaCOCHbIX CUCTeMax OTonsieHus. B kadecTBe TennoHocuTenst MoryT ObiTb
MCNonb30BaHbl BOA4A UNW HE3aMep3arLwas XnakocTb (aHTUGPKU3).

3.2. ['vapaBnu4eckun pacyéT npoBOAMTCA MO CyLEeCTBYHOLWMM MeToauKam C
NPUMEHEHNEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, W3MNOXEHHbIX B CneuuanbHOm
CNpaBOYHO-UHOPMALNOHHOW nuTepaTtype [6] u [7], ¢ y4ETOM OaHHbIX, NPUBEOAEHHbIX B
HaCTOSALMX peKoMeHaaLUmsIX.

Mpun rmgpaBnnyeckoMm pacyeéTe TENmonpoBOAOB NOTEPU AABMNEHUS HA TPeEHUE n
npeofofieHNne MEeCTHbIX COMNPOTUBIEHUI cneayeT onpeaensTb N0 METOAY «XapakTepu-
CTUK COMNPOTMBIEHUS»

AP =S - M? (3.1)
nnn no metony «yaeribHbIX NMUHENHbIX noTepb AaBleHnA»
AP=R-L+2Z (3.2)

roe AP - noTepu gaeneHus Ha TpeHre U NpeofoneHne MECTHbIX ConpoTueneHun, la;

S=A-{’ - xapaKkTepucTmka CoOnpoTUBIIEHMS y4acTKa TENSIONPOBOAOB, paBHasa NoTepe
[aBReHnst B HEM Npu pacxoae TennoHocuTtens 1 kr/c, Ma/(kr/c)?;

A - ypenbHOe CKOPOCTHOE AaBrieHve B TeNSonpoBoAax Mpu pacxoge TenroHOCK-
Tens 1 kr/c , Ma/(kr/c)® (Npn TennoHocuTene BoAe NPUHUMAETCS MO NPUIOXEHWHO 1);

(= [(ﬂ./d%)-LJchj] - NpMBEAEHHBIN KOIPDULMEHT CONPOTUBIIEHNSA paccymUTbiBae-

MOrO yyacTka TennonpoBoaa;
A - KOIPPULMEHT TPEHUS;
dew - BHYTPEHHWUI OnameTp Tennonposoaa, M;
Ald, - NpUBEAEHHbI KOSMPMULNEHT rMapaBnnyeckoro TpeHus, 1/m (cMm. npunoxe-

Hue 1);
L - AnvMHa paccymMTbiBAEMOro yyacTka TennonpoBoaa, M;
2( - cymma KoappMUNEHTOB MECTHbBIX COMPOTUBMNEHUN;
M - maccHbIn pacxopn TensoHOCUTENS, Kr/cC;
R - ypenbHas nuHenHasa noteps gasneHnd Ha 1 m TpyObl, [a/m;
Z - MecCTHble NoTepn JaBneHus Ha y4dacTtke, [la .

3.3. 3HaveHuns npuBeaEHHbIX KOIPPULNEHTOB (y (NPY HOPMUPOBAHHOM PAaCXo-
Ae oAbl Yepe3 npubop Mp,= 0,1 Kr/C)HACTEHHbIX M HaMOSbHbLIX KOHBEKTOPOB «3JKO-
TepM» CO BCTPOEHHbIMU Koprycamu creumanbHblx TepmocTtaToB «IEPL, ApmaTtypeH
Al'» ¢ HacTponkon nx Ha pexum 2K (T. e. npu OTKPbITUK KnanaHa TepmocTtaTta Ha 0,44
MM) 6e3 06Bs3kM TennonpoBodamu npueedeHsl B Tabn. 3.1. [JaHHble B Tabnuvue nony-
YeHbl Npu pacxoae Boabl B nogsoakax 0,1 kr/c (360 kr/4) npu e€ cpeaHen Temneparype
85°C 1 BHYTpeHHEM AvameTpe NoABOAALLMX Tennonposonos 15,7 Mm.

B konoHkax Tabnuupl 3.1 «6arnac NOSHOCTbIO 3aKpbIT» NPUBOAATCH 3HAYEHUS
KOo3dpdULMEHTA MECTHOrO COMNPOTUBIEHUS (y, BCEX TUMNOPa3MepoB KOHBEKTOPOB ArIS
Cny4aeB MOMHOCTbI OTKPLITOro TepMocTaTta (Npu CHATON TepMOCTaTUYECKON rOSoBKeE)
N HacTponke ero Ha pexum 2K. 3Tn 3HaveHus .y COOTBETCTBYIOT paboTe KOHBEKTOPOB
B ABYXTPYOHOW cucTteme oTtonneHus (wnuHgens 6anvnaca ysna noaKniovYeHUs NOfHO-
CTblO 3aKpbIT, @ KrnanaH ero BEHTUSIS NOSHOCTbLIO OTKPLIT).

OcTtanbHble KOnoHKM Tabn. 3.1 xapaktepuaytoT paboTy KOHBEKTOpPa B OQHOTPY6-
HOW cMCTeMe OTOMSEHUS NPU NOSTHOM OTKPLITUKU KflanaHa BeHTUNS yarna MnoAaKNioYeHns
N OTKPbITMM WINMHAEeN 6annaca Ha 4, 5 n 6 060pOTOB OT MOMNOXEHUS «3aKPbLITO». JTO
Konuyectso 060OpOTOB sABNsSieTCcs Hambornee uenecoobpasHbiM Mpu perynmpoBaHnn
KOHBEKTOpA.



Ta6nuua 3.1. F'MapaBnuyeckne xapakTepucTUKM KOHBEKTOPOB « QKOTEPM»

Tunopasmep

Bannac nonHocTb0 3aKpbIT

LUnuHAaenb OTKpbIT Ha 4 o6opoTa

LUnuHAaenb oTKpbIT Ha 5 060poTOB

LUnuHaenb OTKpbLIT Ha 6 060poToB

TepmocTtar

Pexum

TepmocTar oT-

TepmocTart oT-

TepmocTar oT-

Pexunm 2K Pexum 2K Pexunm 2K
KOHBEKTOpA OTKPbIT 2K KpbIT KpbIT KpbIT
ggv ggv ggv Onp %v Onp &w Onp ggv Onp ggv Onp %v Onp |

SKOH-104 177 312 77 0,65 109 0,58 47 0,5 60 0,42 31 0,4 39 0,33
(9KOC-104) ’ ’ ’ ’ ’ ’
9KOH-107 180 315 78 0,65 109 0,58 47 0,5 61 0,42 32 0,4 39 0,33
9KOH-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
9KOH-119 192 327 81 0,64 112 0,57 48 0,49 62 0,42 32 0,39 39 0,33
OKOH-122 195 330 82 0,64 112 0,57 49 0,49 62 0,42 33 0,39 40 0,33
OKOH-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
9KOH-207 193 328 81 0,64 112 0,57 49 0,49 62 0,42 32 0,39 39 0,33
9KOH-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
OKOH-216 211 346 86 0,63 115 0,56 51 0,47 63 0,41 34 0,38 40 0,32
JKOH-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
OKOH-304 197 332 82 0,64 112 0,57 49 0,48 62 0,42 33 0,39 40 0,33
9KOH-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
JKOH-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
JKOH-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 0,55 54 0,46 66 0,4 36 0,36 41 0,31
JKOH-416 256 391 97 0,6 123 0,55 55 0,45 66 0,4 36 0,36 42 0,31
OKOH-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
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MpooomkeHne Tabnuupbl 3.1

Bannac nonHocTbI0 3aKpbIT LnuHaenb OTKPbLIT Ha 4 o6opoTa LUnuHAaenb OTKpbIT Ha 5 060poToB LnuHaenb OTKPbLIT Ha 6 o6opoToB
Tunopasmep KoHBEKTOpa TeoiTS;;aT P82)T<MM Tele?pct:.e:T oT- Pexum 2K TepMK(z)(:?T oT- Pexum 2K Teng)c;.er\T oT- Pexum 2K
ggv ggv %v Qup %v Oup C,gv Op ggv Orp %v Qup %v Oup |

KOO -104 303 573 107 0,58 150 0,5 60 0,43 77 0,35 38 0,34 47 0,27
aKoA -107 309 579 108 0,58 151 0,5 60 0,43 77 0,35 39 0,34 47 0,26
3KoAa -110 315 585 109 0,58 152 0,5 61 0,42 77 0,35 39 0,33 47 0,26
Ko -113 321 591 110 0,57 153 0,49 61 0,42 78 0,34 39 0,33 47 0,26
KOO -116 328 597 112 0,57 154 0,49 62 0,42 78 0,34 39 0,33 47 0,26
3KoAa -119 334 604 113 0,57 154 0,49 62 0,42 78 0,34 40 0,33 47 0,26
KOO -122 340 610 114 0,57 155 0,49 63 0,41 78 0,34 40 0,32 48 0,26
KON -125 346 616 115 0,56 156 0,49 63 0,41 79 0,34 40 0,32 48 0,26
3KOoAa-204 323 592 111 0,57 153 0,49 61 0,42 78 0,34 39 0,33 47 0,26
3KOAa-207 335 605 113 0,57 155 0,49 62 0,41 78 0,34 40 0,33 47 0,26
3KOAaO-210 347 617 115 0,56 156 0,49 63 0,41 79 0,34 40 0,32 48 0,26
3KOAO-213 360 629 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KOAO-216 372 642 120 0,56 159 0,48 65 0,4 80 0,33 41 0,31 48 0,25
3KOAa-219 384 654 122 0,55 161 0,48 66 0,4 80 0,33 42 0,31 49 0,25
3KOoAO-222 397 667 124 0,55 162 0,48 67 0,39 81 0,33 42 0,31 49 0,25
3KOAO-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
3KOoAa-307 361 631 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KOA-310 379 649 121 0,55 160 0,48 66 0,4 80 0,33 41 0,31 48 0,25
3KOoAaO-313 398 668 124 0,55 162 0,48 67 0,39 81 0,33 42 0,31 49 0,25
9KOA-316 416 686 128 0,54 164 0,47 68 0,39 82 0,33 43 0,3 49 0,25
3KOoAa-319 435 705 131 0,53 166 0,47 69 0,38 82 0,32 43 0,3 49 0,24
3KOA-322 454 723 133 0,53 168 0,47 70 0,38 83 0,32 44 0,29 50 0,24
9KOAa-325 472 742 136 0,52 170 0,46 71 0,37 84 0,32 44 0,29 50 0,24
3KOAa-404 362 632 118 0,56 158 0,49 64 0,41 79 0,34 41 0,32 48 0,26
3KOAaO-407 387 657 122 0,55 161 0,48 66 0,4 80 0,33 42 0,31 49 0,25
3KOAa-410 411 681 127 0,54 164 0,48 68 0,39 81 0,33 42 0,3 49 0,25
3KOAO-413 436 706 131 0,53 166 0,47 69 0,38 82 0,32 43 0,3 49 0,24
3KOO-416 461 731 135 0,53 169 0,47 71 0,37 83 0,32 44 0,29 50 0,24
3KOAa-419 486 756 138 0,52 172 0,46 72 0,37 84 0,32 45 0,28 50 0,24
3KOAO-422 510 780 142 0,51 174 0,46 74 0,36 85 0,31 45 0,28 51 0,23
9KOAa-425 535 805 145 0,51 177 0,45 75 0,36 86 0,31 46 0,27 51 0,23




3.4. ®akTudeckue rmgpasnmnyeckne xapakTepuctmkm S u ¢ B cucteMax OoTonseHus ¢
napametpamn 105/70, 95/70, 90/70 n 80/60 °C npu pacxogax TennoHocutens-soabl My,
Kr/c, oTnn4HbIX oT Hopmupyemoro (0,1 kr/c), onpegensoTca No Crneayrumm COOTHOLLEHN-
AM:

L1151 KOHBEKTOPOB S =S, - ¢, Mal(kr/c)® | (3.3)
C=Cy 9, (3.4)
Anst TennonposofoB (=[(1/d,,)-L+2¢,] ¢, +2g,,, (3.5)

roe @z - NoNpaBoYHbIA KO3(ULMEHT Ha rMAPaBMYECKME XapakTEPUCTUKN KOHBEKTOpPa Npu
pacxogax TensioHocuTens, otnuyHblx oT 0,1 kr/c (360 Kkr/4), npyHMMaemsbln no Tabn. 3.2;

2(; - cymma Koa(pPULMEHTOB MECTHbIX COMPOTUBNEHNN OTBOAOB, CKOD 1 YTOK;

2(ap - CYMMa KOIMIPULMEHTOB MECTHbIX COMPOTUBIIEHMI 3arNOPHO-PErynupytoLLen ap-
MaTypbl, TPONHNKOB N KPECTOBWH;

P4 - NONPaBOYHLIN KOIPPULMEHT Ha rMOpaBNNYECKUE XapaKTEPUCTUKMA TENNONPOBOLOB
CMUCTEM OTOMMEHNA, a TakKe OTBOAOB, CKOD M YyTOK, onpeaenéHHbix no tabn. M1.1 npuno-
XeHus 1, npuHMMaembii no Tadn. 1.2 3Toro e NPUNoXKeHUsa HacTOSALMX PeKOMeHAaL N,

Mpn ncnonb3oBaHUN MeaHbIX TENNOMNPOBOAOB NONPAaBOYHbLIN KOS(PPULNEHT HE BBO-
ANTCA, ecrnv UCNOoNb3YITCA AaHHble NPUOXEHUSA 2, KOTOpble NpuBeAeHbl C Y4ETOM 3aBu-
CUMOCTW rmapaBrinyeCcKNX XapakTepuCcTuK OT pacxoda BOAbI.

B aunanasoHe cpenHen Temnepatypbl B npubope ot 60 oo 110°C ruapasnuyeckue
XapaKTEPUCTMKM N3MeEHAITCA B Npeaenax £3%, yeM MOXHO npeHebpeyb.

3.5. lMpwn onpepenenun obLien notTepu Hanopa no CTOosIKY TpaguMUMOHHaa cxema pac-
YéTa Ha OCHOBE CITOXEHUSA XapaKTepUCTUK TEeNsIonpoBOAOB U KOHBEKTOPOB pekoMeHayeTCA
TONMbKO ONs Cnyyas coedMHEHUsI BCEX KOHBEKTOPOB MO MPOTOYHOW cxeme (Hanpumep, B
CTOSIKax C KOHBEKTOPAMM C KOXXYXOM 1 6e3 3aMblKatoLLnX Y4aCTKOB).

[Mpy ncnonb3oBaHMM KOHBEKTOPOB B ABYXTPYOHbLIX cMCTeMax rmapaBnnyeckui pac-
yeT BedeTCcHA No TPaAULNOHHOM CXeMe, T. K. BECb TEMSIOHOCUTENb NPOXOANT Yepes Harpesa-
TerbHbIA 3NIEMEHT KOHBEKTOpPA.

Mpn paboTe KoHBEKTOpa «AKOTEPM» B OAHOTPYOHOM cucTemMe oTonneHus (C OTKpbl-
TbIM B TOW MW MHOW CTENEHWN 3aMblKaloWUM Y4aCcTKOM, BCTPOEHHbIM B y3en MOAKMYeHUs
KOHBEKTOpa) obLline notepu AaBreHUss PEKOMEHOYeTCs onpenenaTb Kak CymMMy noTepb B
TEennonpoBoAax Npu COOTBETCTBYIOLLEM pacxode TennoHOCUTENS U CYMMY MOTepb B Kax-
AOM KOHBEKTOpPE C YY4ETOM (PaKTUYECKOro pacxoga TennoHOCUTENs Yepes HarpeBaTerbHbIN
3NIEMEHT KaXKAoro KOHBEKTOpPA, T. €. C Y4ETOM COOTBETCTBYHLLMX 3HAYEHUN KO3hmumnen-
TOB 3aTEKaHUSA App.

C ponyctumon Ans npakTMYeCKUX pacy€ToB MOrpeLLHOCTbIO MOTEepU Harnopa B KOH-
BEKTOpHOM Yy3ne AP, MOXHO onpeaenutb no dopmyre:

APy =S,y - @3 (np ‘Mer)® Ma, (3.6)
npuyem, S,,=A-C.y, roe .y NPUHMMaEeTCsa cornacHo AaHHbIM Tabn. 3.1 npu HopMaTUBHBLIX
ycnosusix, T.e. npu My, = 0,1 kr/c (360 kr/u), a @3 onpegenseTcs nNpu pacxone TennoHocu-
Tensa yepes HarpesBaTtersibHbIN 3NEeMEeHT KOHBeKTopa, T. €. Npu My, = Onp' M (Npy ogHOCTO-
POHHEM NpucoeanHeHnn Nprudopa K CTOsKY).

3.6. 3HayeHna KO PULNEHTOB 3aTeKaHUSA Onp ANS OTONUTENbHLIX NPUBOPOB «IKO-
Tepm» NpuBeaeHsbl B Tabnuue 3.1.

CnegyeTt OTMETUTb, YTO AN KOHBEKTOPOB «3koTepm» dupma «IEPL, ApmaTtypeH
Al'» paspabotana cneuuwanbHbli TepMoCTaT, NPUCMOCOOMEHHbIN ONA NPUCOEAUHEHUS K
MeAHbIM Tpybam HarpeBaTenbHOro afeMeHTa namkon. AToT TepmocTaT (YCroBHOE Ha3Ba-
Hne «EPL TS-90E») saBnsetcsa kak Obl MPOMEXYTOYHOM MOAENbIo Mexay TepmoctaTtaMmu
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ana ayxtpyo6Hbix (FEPL TS-90) n ogHoTpy6HbIX cnuctem otonnenus (FEPL, TS-E). OH He
NMeeT MOHTaXXHOW perynmpoBKN.

PerynupoBka KOHBEKTOpA, KakK yKka3blBanoCb, OCYLLECTBMASAETCHA BEHTUNEM U LUNUHAE-
nemM OOHHOrO y3na NogKoYeHus. Y3en nogkrioyeHnss B CBOK ovepeab npeacraBndeT co-
6on mogndukaumio rapHntypbl «EPL-3000». MoaTomy Hawwmn ncnbiTaHMs OTHOCATCA K Ba-
PUaHTY YCTaHOBKM B KOHBEKTOPbI «koTepM» (paHee «M3oTepm 2000») cneumnanbHbIX Ans
3TNX KOHBEKTOPOB TepMocTaTta W y3na nogknioYeHus, rmapasnnyeckme XxapakTepucTukn Ko-
TOPbIX OTANYAKTCA OT aHaNorMYHbIX XxapakrepucTuk aHanoros «EPL TS-90», «EPL, TS-
E» n «"'EPL 3000».

3.7. PaBeHcTBO nepenaga daBneHWn Ha napannernbHbIX yYacTKax CeTU CUCTEMbl OTO-
nneHnsa MoxeT obecneynmBaTbCs 3a CHET HACTPOWKM Peryrmpyrowlero BEHTUNS y3na nogkmnto-
YeHus KOoHBekTopa. B oaHOTPYOHBIX M NPOTOYHBLIX CTOSIKAX CUCTEMbI OTOMMEHUS HACTPOWKY
BEHTWUNS PEKOMEHOYETCH OCYLIECTBNATbL MO pe3ynbTaTam rMapaBnmMyeckoro pac4éra Ha no-
cnegHem Mo xo4y TENMOHOCUTENS KOHBEKTOPE BETBM (CTOsIKA) NyTEM nofgbopa onpeaen&éHHOro
yncna obopoTOB BEHTUMSA OT MONOXEHUS «3aKkpblTo». Mpn aTOM criegyeTt yunTbiBaTb, YTO MO-
AobHasa perynupoBka LenecoobpasHa Npu pacrnonoXeHnM BETBU (CTOSAKA) C KOHBEKTOpPaMn B
OQHOM MOMELLEHUN.

CteneHb OTKPbITUA Pperynupylowero BEeHTUNA onpegensetrca 4mcriom ob6opoToB
LINUHAENS 3TOr0 BEHTUNS Nyp B 3aBUCUMOCTU OT KO3 PULIMEHTA MECTHOIO COMPOTUBIEHUSA
KOHBEKTOPA C Y3rI0M NOAKMOYEHUs Cvp, ONpeaenaemMoro nepes npoBeeHnemM MOHTaKHON
perynmpoBkn. 3aBUCUMOCTb 3TUX ABYX BESMYUH NpeacTaBneHa B Tabn. 3.3.

3.8. CornacHO ucnblTaHUAM, perynupoBka KoadduumeHTa 3aTekaHus C NOMOLLbLO
WINMHAENS y3na MOAKIYEHNS peanbHO OCYLLECTBSETCH OT MONOXeHUs «3akpbiTo» (0
obopoToB) 0o 8 o6opoToB (yBennyeHne yncna obopoToB WwWnuHAens ot 8 go 12 npaktunye-
CKN HE U3MEHSIET rmapaBnmyeckue xapakrepuctuku bamnaca). B ceoto oyepenb perynmpos-
Ky BeHTUNA uenecoobpasHo ocywectenatb ot 0 go 5,5 — 6 060poTOoB, T.K. NpU AanbHen-
lWeM OTKPbITUM BEHTUNA rMapaBfiMyeckasl XapakTepucTuka KOHBEKTOpa BMeCTe C Y31oM
NOAKMIOYEHMSA NPAKTUYECKN HE MEHHAETCH, HO NOSBMNSAETCHA OMacHOCTb HapyLleHWsa repme-
TMYHOCTM CO CTOPOHBI WTYLEepa Afs perysimpoBKN BEHTUNS.

CraHpapTHas perynupoBOYHasa yCTaHOBKa LwWnuHaens 6avnaca paccyuTaHa Ha 5
00OpPOTOB OT NOSNOXEHMA «3aKPbITOY. MpK HALWMX NCNbITaHMAX ObIKM onpeaeneHsl rmapas-
NNYECKMEe XapaKTEPUCTUKN NPU OTKPbITUKM WnuHaena 6annaca Ha Hambonee xapakTepHble
konuyectsa obopoToB (4, 5 n 6), Npu KOTOpbIX obecnedynBaoTCs ONTUMarbHble 3HAYEHUS
KO9(h(PpULMEHTOB 3aTekaHus, a NpuBeLEHHbIE KOIMUUNEHTbI CONPOTUBIEHUS KOHBEKTO-
POB C y3ramu MNOOKIYEHUS He [OCTUraltT 3Ha4vyeHUn, MPensTCTBYIOWUX MNPUMEHEHUIO
00bIYHbIX (@ HE cneunanbHbIX) HACOCOB.

[ns kaxgoro n3 ykasaHHbIX Yucen obopoTOB LWINUHAENSA UCMbITAaHUS NPOBOAMINCH
Kak npu HacTpoiike TepmocTaTta Ha pexum 2K (2°C), Tak 1 npu norHOM OTKPbITUM TEPMO-
ctaTta (T.e. Mpy CHATON TEPMOCTaTUYECKOM FONOBKE).

Kak ykasbiBanocb, C NOMOLLbIO perynupyoLllero WnuHaens ysna nogknioyeHns (puc.
1.5) BbINONHSAETCH rvapasnMyeckasl perynmpoBka KOHBEKTOpPA, YCTAHOBMEHHOro B OOHO-
TpybHOM cucteme oTonneHms. Npu ycTaHOBKE KOHBEKTOPA B 9TOW CUCTEME LUNUHAENDb Ce-
AyeT OTBEPHYTb OT MOSIOXEHMUST «3aKPbITO» HA YMCO 0OOPOTOB B COOTBETCTBUMN C HY>KHbIM
KO9(PPULMEHTOM 3aTeKaHUs, KOTOPbIM OnpeaeniieTcs MNPOeKTOM CUCTEMbl OTOMMEHUs
(tabn. 3.1).

Ewé pa3 oTmeTnm, 4TO ANs 3KChfyaTaumm KOHBEKTOPOB B ABYXTPYOHOM cucteme
OTOMMEeHNs WNUHAENb HEOBX0AMMO 3aBepHYTb 0 ynopa, T.e. A0 NOMOXEHUs «3aKpbITO», a
B 04HOTPYOHOWM cncTeme YyeM Bornblue OTKpbIBaeTCs WNMHAENb, Tem bonblias YacTtb BOAbI
nepeTtekaeT yepe3 H6annac m TeM MeHblle KOI(PULMEHT 3aTekaHns B HarpeBaTenbHbIN
3N1eMEeHT KOHBEeKTOopa.

3.9. PerynupoBky y3na noaknto4eHnsa KOHBEKTopa [LOSMKEH BbIMOMHATL creumnanucT-
CaHTEeXHUK.
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3.10. B Tex cnyyasix, Korga no pacnonaraemMomy nepenagy AaBNeHus Ha KOHBEKTope
APpacn HEOBX0ONMO HanTh ero Tpebyembl KO3IPULMEHT MECTHOTO CONPOTUBMEHUS (rp U
COOTBETCTBYIOLLIEE KONMMYeCcTBO OBOPOTOB KranaHa BEHTUMS Ny, NPU MOHTaXXHOW perynu-
pOBKe y3ra nogcoeAnHeHus, pacyeT BedeTcs B crneyoLllen nocnegosaTenbHOCTH.

3HaveHus (;, onpeaensoTcs no opmyne:
_ 7,510 AP, P

M
roe APpacn  — pacnonaraembii  nepenaj AaBneHWs Ha MpUcoeuHUTENbHbIX naTpybkax
y3na noaknto4YeHnsa KoHBekTopa, la;
P — MMNOTHOCTb BOABI, KI/M>;
Mnp — pacxopn BoAbl Yepes npubop, Kr/c.

KoahpununeHT MeCTHOro COonpoTUBIIEHUS MPU MOHTaXHOW peryriMpoBKe KnanaHa

BeHTUNA (yp ONpegenseTca no popmyne:

Cup = @3° Prp — Cuy, (3.8)

Doy , (3.7)

roe ¢z — onpegensietca no tabn 3.2.

Yuncno obopoTOB KnanaHa BEHTUNSA y3ra NOAKMOYEHMS NMPU €r0 MOHTaXHOW perynu-
POBKE Nyp B 3aBUCMMOCTM OT KOS(PPULMEHTA MECTHOIO COMPOTUBIIEHUA KOHBEKTOPA MpU
paboTe ero B A4BYXTPYOHON cuCTeME OTONMEHUSA ONpeaenseTcs, Kak yka3blBanocb, cornac-
HO JaHHbIM Tabn. 3.3.

3.11. TvgpaBnnyeckme XxapakTepuCTUKM MonunponuneHoBbix Tpyo Ttuna «dPysmo-
TepM» M meTannononuMmepHbix Tpyo «Kutek» nmetotcs B OO0 «Butatepm», a Takke B
00O «MexpernoHanbHas komnaHua» [ten. (095) 105-05-66] n B Toprosom gome «leHTa-
Mocksa» [Ten. (095) 780-50-55].

3.12. 3HayeHus KO3IPPUUMEHTOB MECTHOIO COMPOTUBMEHUA KOHCTPYKTUBHBLIX 3rie-
MEHTOB CUCTEM BOLAHOrO OTOMMEHUS NPUHUMaKOTCA No «CnpaBOYHMKY NPOEKTUPOBLLNKAY,
4. 1 «OTonneHue» [7].

3.13. lpn mMcnonb3oBaHMM HWU3KO3aMeEpP3aloLLEero TensoHocuTens (Hanpumep, Ha
aTuneHrnukoneson ocHoBe «DIXIS 30») rugpaBnuyeckne xapakTepUCTUKN KOHBEKTOPHOIO
y3na cneagyet yBenuumsatb B 1,25 pasa, npu ncnonb3osaHun aHtudppmsa «DIXIS TOP» (Ha
nponuneHrnnkoneson ocHoese) — B 1,5 pasa.
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Ta6bnuua 3.2. NonpaBo4yHble KO3(hPULNEHTbI HA HEKBaAPaTUYHOCTb
3aBMCUMMOCTM NOTEPb AaBfIeHUs1 OT pacxoAa BoAbl, MEHbLUEro
0,1 kr/c (360 Kr/4), ANsi KOHBEKTOPOB «AKOTEPM»

Pacxop sBoabl NonpaBo4HbIN Pacxon Boabl lNonpaBo4HbIN
M:p KO3 pULUNEHT M:p KOahpUUNEHT
Kr/c Kr/4 ®3 Kr/c Kr/4 P3

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

Tabnuua 3.3. 3aBMCUMOCTb YncCria 060POTOB BEHTUNA Nyp NPU
3aKpbITOM 6annace y3na noaknYeHUs1 KOHBEKTOpa «AKOTepM»
OT ero KoacdumumeHTa MECTHOro COrnpoTUBNEHUSA Cyp, NMPU
MOHTaXXHOW peryinpoBKe KOHBEKTOpa, YCTaHOBIEHHOro

B ABYXTPYOHOM cucteme oTOMNseHuns

KoachcomumeHT
MECTHOro conpo-
TMBneuust Cup

Yncno obopoToB
BEHTUNSA Nyp

KoadhcpmumeHt
MeCTHOro conpo-
TUBNEHNA Cyp

Yuncno obopoTtoB
BEHTUNSA Nyp

4866 0,25 43 2,75
742 0,5 37 3
386 0,75 32 3,25
253 1 27 3,5
182 1,25 23 3,75
136 1,5 19 4
103 1,75 15 4,25
71 2 11 4,5
58 2,25 8 4,75
50 2,5 5 5
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4. TENJIOBOWU PACYET

4.1. TennoBoW pacyéT NpPoOBOAUTCSH MO CyLLECTBYHOLMM METOANKAM C MPUMEHEHNEM
OCHOBHbIX PaCY€THbIX 3aBMCUMOCTEW, W3MOXEHHbIX B CcreumnanbHON  CrpaBOYHO-
MHopMaunoHHon nutepatype [6], [7] v [8], ¢ y4ETOM AaHHbIX, NPUBEAEHHBLIX B HACTOALLNX
pekomMeHaauunsXx.

4.2. CornacHo 1abn. 1 npunoxernuns 12 CHull 2.04.05-91* [6] npn HaxoxaeHun ob-
LLero pacxofa BoAbl B CUCTEME OTOMNEHNA €€ pacxod, onpeaenéHHbli ncxoas M3 odLmx
TennonoTepb 34aHus, yBeNnMYNBaeTCs NPOnopLUMOHanbHO NONPaBOYHbIM KO3 durUmneHTam,
O[WNH N3 KOTOPbIX 31 3@aBUCUT OT HOMEHKNATYPHOrO Lara KOHBEKTopa U paBeH, Npu OpueH-
Taumm Ha BCHO HOMEHKNATYpy KOHBEKTOPOB pa3HOM BbICOTbI U AnuHbl, 1,03, a BTOpou - B, -
OT JONU yBENUYeHNsa TensnonoTepb Yepes 3aKOHBEKTOPHbIN y4acTok, paBHbiM 1,03 ansa Ha-
CTEHHbIX KOHBeKTOpoB M 1,02 ons HanosnbHbIX, YCTAHOBMEHHbLIX Y OCTEKMNEHUS CBETOBOrO
npoéma.

YBenuyeHve Tennonotepb Yepe3 3aKOHBEKTOPHbIE YYaCTKU HAPYXHbIX OrpaxaeHumn
He TpebyeT yBenuyeHus nnowaau Tennonepegarowen NOBEPXHOCTU U, COOTBETCTBEHHO,
HOMWHabLHOro TEMMOBOro NOToKa Npu Nogbope KOHBEKTOPA, NOCKOSIbKY TEMNOBOW NOTOK OT
npnbopa Bo3pacTaeT NpakTU4YEeCKM BO CTONBbKO Xe pas, BO CKOSIbKO BO3pacTaloT TennonoTe-
pw.

Mpn BBEAEHMM NONPABOYHbIX KOIPPULNEHTOB B1 1 B2 Ha OOLWKMIA pacxod TEnsIoHo-
cuUTens B CUCTEME OTOMIEHMS MOXHO B MEepBOM MPUBNMXKEHUN HEe Y4uTbiBaTb LOMNOJSTHU-
TenbHbIA pPacxod TensIoHOCUTENS Mo CTOAKaM UM BETBSAM K KOHBEKTOpaMm, rnosiarasi, 4To C
AOMYCTUMOW ANSA NPakTUYECKMX pacyeToB MOrpellHOCTbiO YBENnyeHne pacxoga no BCEM
CTOsIKaM (BETBSAM) NPONOPLMOHANbHO UX Harpy3kam

4.3. TennoBon NOTOK KOHBEKTOPOB O, BT, Nnpu ycnoBusax, OTNIMYHbIX OT HOPMarbHbIX
(HOpMUpOBaHHbLIX), onpeaenseTcs no popmyne

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

rae Oy, - HOMMHarbHbIV TENMOBOW MOTOK KOHBEKTOPA NPV HOPMATbHLIX YCIIOBUSX, MPUHAMAaEMbIN
no tabn. 1.1, BT;

® - bakTMyeckuii TeMnepaTypHbiit Hanop, °C, onpeaensemMslii No dopmyrne

At
Wl g _Cwo 4.2.)

n H n

=

30echb

t, M t, - COOTBETCTBEHHO HayanbHasg M KOHe4YHas TemnepaTypbl TensioHocuTens (Ha
BXO[E M BbIXOAe) B oTonuTensHoM npubope, °C;

t, - pacy€THaa TemnepaTtypa noMeLLeHUs, NpMHUMaemMasa paBHOM pacyETHOW Temnepa-
Type Bo3dyxa B OTannMBaeMoMm nomMeLeHuu t,, °C;

Atnp - nepenag remnepartyp TernnoHOCUTENA MeXay BXOAO0M U BbIXOOOM OTOMUTESIbHOIO

npubopa, °C;

70 - HOpPMWPOBAaHHbLIN TeMnepaTypHbIt Hanop, °C;

n WU m - AMNMPUYECKNE nokasaTenu cTeneHn COOTBETCTBEHHO MPU OTHOCUTESbHbIX TEM-
nepaTypHOM Hanope 1 pacxoae TensioHocutens (npuHumatoTcs no tab. 4.1);

an- PaKTUYECKMIA MACCHbIN pacxod TENSIOHOCUTENS Yepe3 OTOMUTENbHbIN Npuodop,

Kr/c;

0,1 - HOPMWMPOBAHHBLIN MaCCHbIA pacxon TennoHOCUTeNs Yepes3 OTOMUTESbHbIA Mpu-
oop, Kr/c;

b - 6e3pasmepHbIt MONPaBOYHbIN KOIPPULMEHT HA pacyéTHoe aTMocdepHoe AaBne-
Hue (NpuHUMaeTcsa no Tabn. 4.2);
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¢, =(®/70)"" - 6eapaamepHbIii NONPaBOYHbIA KOSPMULIMEHT, C MOMOLLLIO KOTOPOrO YuM-

TbiBAa€TCS U3MEHEHME TENSIOBOrO NOTOKA OTONUTENbBHLIX NPUOGOPOB NPU OTANYUN PACYHETHO-
ro TemnepaTypHoOro Hanopa oT HopMarsbHOro (NpuHMMaeTcs no Tabn. 4.3);

gozz(an/O,l)"- Ge3pa3MepHbI NonpaBoYHbIN KO3 MOUUMEHT, C NOMOLLBID KOTOPOro

YUMTbIBAETCA W3MEHEHWE TEnsIoBOro NoToka OTONUTENbHOro nNpubopa npu oTnNUYMKM pac-
YETHOrO MacCHOro pacxoga TennoHocuTena Yyepes Npnbop OT HopManbHOro (MPUHUMaeTCA
no tabn. 4.4);
K., - xoathuumeHT Tennonepeaayn KOHBEKTOpa Npu HOPMarbHbIX YCIOBUSIX, onpeae-
nsembin no opmyne
R- — QHy
v F70
raoe [ - nnowanb Hapy)XHOW TennooTaatoLLlelt NOBEPXHOCTU KOHBEKTOPA, NPUHUMae-
Masa no taén. 1.2.

4.4. KoacbduumeHT Tennonepenauun koHsektopa K, BT/(M*°C), npu ycnosusix, oTimny-

HbIX OT HOpMarsbHbIX, onpeaenseTca no opmyne
K=K, -(©/70) -(M,, )01} -b=K,, -(©/70) -0, -b. (4.4)

C yyétom pasbsacHeHur B n. 1.13 npu pacuéTte K, ncxoaa ua saagaHHbix B Tabn. 1.2
3HaveHun F, onpegensieTca ycpeaHEHHOE 3HadYeHne koadhdmumeHTa Tennonepeaaym ans
BCEN HapYy>XHOM NOBEPXHOCTN HarpeBaTenbHOro afieMeHTa.

4.5. B cnyyae 3agaHHbIX nepenagoB TemnepaTyp B KOHBeKTopax, paboTawowmx B
ABYXTPYOHOM cucTeMe OTOMMEHUs, UX TEeNNOBOW MOTOK MOXHO ONpeaeniuTb no OaHHbIM,
npvBeaeHHbIM B Tabn. 4.5 n nony4eHHbIM C y4ETOM 3aBUCUMOCTM TEMSIOBOrO NOTOKA Kak OT
TeMnepaTypHOro Hanopa, Tak U OT pacxoga TEnroHOCUTENSA Yepe3 KOHBEKTOP Mpu aTMo-
cthepHom gaeneHnmn 1013.3 rMa.

4.6. B cnyyae ncnonb3oBaHna B kKayecTBe TennoHocutens aHtudgpuaa «DIXIS 30» (Ha
OCHOBE 3TUNEHININKONSA) TENMOOTAAOLYI0 NOBEPXHOCTb crneayeT yBennuntb Ha 10%, npwm
ncnonb3oBaHmn aHTugpusa «DIXIS TOP» (Ha ocHoBe nponuneHrnukonsi) — Ha 15%.

Bt/(m*°C), (4.3)

Tabnuua 4.1. 3HayeHUs nokasaTesniem CTeneHn N M m npu
pa3nuM4HoON BbiCOTE KOHBEKTOpa

KonunyecTtBo sipycoB YeTbIpéx- BLiCoTa
TpYOHbIX NAKeTOB B HarpeBa- koHBeKTOpa H, MM n m
TENbHOM 3fIeMEHTE KOHBEKTOpa
OavH 150 0,2 0,045
[Ba 250 0,25 0,03
Tpwn 350 0,3 0,015
YeTbipe 450 0,3 0

Tabnuua 4.2. 3HauyeHMA nonpaBoYHOro koacdpcdpumumeHTa b

ATMO- rMa 920 933 947 960 973 987 | 1000 [ 1013,3 | 1040
chepHoe

masne- | MM | 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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Tabnuua 4.3. 3Ha4yeHMA nonpaBoO4YHOro KoacpduumneHTa @4

3HayeHus @4 Npu BbICOTE

3HauyeHus @4 Npu BbicOoTE

% KOHBEKTopa % KOHBEKTOopa
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 0,592 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. 3Ha4yeHMA nonpaBoYHOro KoadcuumeHTa @

Mnp 3HauyeHus @, Npu BbICOTE KOHBEKTOPA (MM)
Kr/c Kr/y 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
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Ta6bnuua 4.5. TennoBou NOTOK Q KOHBEKTOPOB «AKOTEPM» NMPU pasfnNYHbIX
napameTpax TennioHocuTens (ropsa4yen Boasbl), t:=20°C n B=1013,3 rMa

HomuHa- 3HaveHns Q, BT, npn napameTtpax TennoHocuTens
YcnosHoe NbHbIN
0603nauenue | Tennosoi | 105/70°C | 95/70°C 90/70°C 80/60°C 55/45°C
KOHBeKTOpa NOTOK At,,=35°C | At,,=25°C | At,,=20°C | At,,=20°C | At,,=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
OKOH-110 795 662 611 586 466 253
OKOH-113 1086 917 847 812 646 350
OKOH-116 1377 1176 1086 1042 829 450
OKOH-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
OKOH-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
OKOH-316 2767 2571 2335 2219 1745 898
OKOH-319 3352 3124 2837 2696 2120 1091
OKOH-322 3937 3678 3340 3174 2496 1284
OKOH-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
OKOH-419 3831 3654 3306 3134 2474 1272
OKOH-422 4500 4292 3883 3681 2906 1494
OKOH-425 5169 4930 4461 4228 3338 1716
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5. NOCNEAOBATENbHOCTb PACYETA CUCTEMbI
BOOAHOIO OTOIMNJIEHUA C KOHBEKTOPAMU «3KOTEPM»

5.1. MNpwn TennorngpaBnN4YeCcKkoM pacyeTe CTOSKOB UMW BETBEN CUCTEMbl OTOMSIEHNSA
C KOHBEKTOpaMKn «3JKOTepM» crnegyeT Mnonb30BaTbCs 3aBUCUMOCTAMU U AaHHbIMU Tabnuu,
npeactaBneHHbiMM B 3 U 4 pasgeniax HacToAWMX pekoMeHOauumn, OPUEHTUPYHACh Ha HO-
MEeHKNaTypy 3TUX KOHBEKTOPOB, NpMBEaEHHYIO0 B Tabn. 1.1.

PacuyéTt Begértcsa utepaumMoHHbIM CNocoboM COrnacHoO MPUHATON B OTEYECTBEHHOM
npakTnke metoauke [7], [8]. TennoBon n rmagpaBrMYeCcKUn pacy€Tbl B3aMMHO CBS3aHbl U
TPeObyT MHOrOKpPaTHOro MX MOBTOPEHUS AONS BbISABNEHUS OENCTBUTENbHO HeobXoaMMbIX
napameTpoB TEMSIOHOCUTENS, pa3MepoB TENNONpPoBoAoB U obopyaoBaHus. MoaTomy Ham-
bonee ToYHbIM IBNSAETCA PacYET CUCTEMbI C MOMOLLIbIO OBM.

PacuyéT Bpy4HylO NOBTOPSAIOT HECKOSIbKO pa3. TensoBou pacyéT npeglecTsyeT rma-
paBnnyeckoMy, Korga pasmepsbl rpetrowmx Tpyd n npubopoB 3HaYUTENbLHO BAUSIOT Ha pac-
npegeneHne OaBrneHUn U pacxoq TenrnoHOCUTeNs B OTAEMbHbIX 3rieMeHTax CUCTEMbl OTO-
nneHnsa. B yacTtHocTK, NpyM NCNONb30BaHUN KOHBEKTOPOB B CUCTEME BOOSHOIO OTOMSEHUS
ANUHY NpubOpoB ONpeaensaoT OO MMAPaBMYECKOro pacdéTta, a nocne YyTOYHeHus napa-
METPOB TEMMOHOCUTENSA BHOCAT NOMNPaBKU B pa3mepbl Npubopos.

5.2. MNMpwn pacyétax ogHOTPYOHbLIX CUCTEM OTOMSIEHUA C KOHBEKTOPaAMU «KOTEPM»
06bI4HO MpeaBapuTEnbHO 3a4alTCA 3HaYEHUAMM KoaddurLMeHTa 3aTekaHnsa Oy, U pacno-
naraemoro nepenaga AaBrieHUs B CTOAKE UM BETBU CUCTEMbI C YY4ETOM pearbHOro Hamno-
pa, pa3sBMBaeMoro HacoCoM, U1 MakCUManbHO AOMNYCTUMbIMU CKOPOCTSAMU TEMfOHOCUTENS B
anemMeHTax cucTembl otonnenus (cornacHo CHull 2.04.05-91*). Pacuyét uenecoobpasHo
Ha4yMHaTb ucxoasa n3 pekomeHgosaHHon covpmon «IEPL, ApmatypeHn Al'» ctaHgapTHOM Ha-
CTpoMKM Garnnaca ysna nogkniodeHus (puc. 1.5), T.e. Npu OTKPbLITUM LWINUHAOENS 3aMblKato-
Liero y4dacTtka Ha 5 obopoToB. [locne oKOHYaHUA NpeaBapuUTENbHOrO pacyéra MOXHO Npu
Heob6Xo4MMOCTN OTKOPPEKTUPOBATL CTENEHb OTKPLITUS LUNUHAENS.

3ameTnm eLwé pas, YTo Npu OTKPbITUKN WNUHAEenNs 6onee yem Ha 7 06GOPOTOB 3aMeT-
HO CHWXaeTcs KoadUUMEHT 3aTtekaHnsl, a KoOaPPUUMEHT MECTHOIO COMPOTUBNEHUS KOH-
BEKTOpa OCTAETCHA NPaKTU4Yeckn HemaMeHHbIM. Ecnn xxe 6annac oTkpbiBaTb Ha 3 U MEHbLLE
obopoTa, Nony4Ynum npMpocCT KO3IPULMEHTA 3aTeKaHus, HO B ropasao bonbLien mepe yBse-
nu4eHne rmapaBriMyecKkoro CoOnpoOTUBNEHUS KOHBEKTOPHOroO y3na B uenom. [loatomy npwu
TennorngpaBrMyeckoM pacyéTe creayeT OpueHTMpOoBaTbCs Ha Haubonee uenecoobpas-
Hble Npeaensl perynupoBanna 6annaca — ot 4 4o 6 060pOTOB WNMHAENS, YTO U HALLUMO OT-
pakeHne B AaHHbIX Tabnuubl 3.1.

5.3. MNMpwn pacyéte ABYXTPYOHbLIX CUCTEM OTOMMEHMSA CriegyeT UCXOoauTb U3 YCroBMS,
4yTo Gamnac ysna NOAKIYEHUS 3aKpbIT MOSMHOCTLIO, a rMApaBfMyeckue XapakTepucTuKku
KOHBEKTOpa onpeaensiTcs 3afaHHbIM rnepenagomM Temnepartyp TENSIOHOCUTENS B HEM, CO-
OTBETCTBYIOLLUM €ro pacxooM W1 NnosioxXeHmem (4mcnom obopoToB) BEHTUNSA KranaHa y3na
NOAKMNIOYEHMA COrnacHo AaHHbIM Tabn. 3.3. MNpu TennoBbIX pacyéTax HEOBXOOUMO YUYUTbI-
BaTb CHWKEHME TeMnepaTypbl TENSIOHOCUTENS B ATaXKEeCTOAKaXx.

5.4. Hwke npvBoauTCa npumep pacyéTta aTaxecTtosika OAHOTPYOHOM CUCTeMbl OTO-
NNEHNA C KOHBEKTOPOM «IKOTEPMY.

Ycnosus 0 pac4éma.

TpebyeTcs BbINONHUTL TENMOrMAPaBIIMYECKUA PACYET ITaXeCTosika BepTuKarbHOWN
OAHOTPYOHOM CUCTEMbI BOASIHOTO OTOMMEHUSI C KOHBEKTOPOM «3KOTEPM» CO CneunarnbHbIM
y3nom nogkniodeHusi. KOHBEKTOp yCTaHaBNMBAETCH Ha HApPY>XHOW CTEHe BEpPXHEro aTtaxa
noA OKOHHbIM Mpoémom (anuHon 1200 mm), BbicoTa nomellenns 2,7 m. lNogadva TennoHocu-
Tens B CTOSIKe CBepXy-BHM3. CxeMa NoAKMYeHnsa KOHBEKTOpa nokasaHa Ha puc. 2.3 a.

Tennonotepu nomelleHna coctasnsoT 1300 BT. Temnepatypa ropsvero TennoHo-
CUTENS Ha BXoAe B CTOSIK t, yCnoBHO npuHMMaeTcs pasHoun 95°C (6e3 yyéTta TennonoTepb B
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marucTpanu), pacyéTHbIl Nnepenaa TemnepaTtyp no cTosky At,;=25°C, Temnepartypa Bo3ay-
Xa B oTannmBaemom nomeuwieHumn t;=20°C, atmocdepHoe aasnenue Bo3agyxa 1013,3 rlla,
T. €. b=1. Pacxog Boabl B ctosike Mqr =0,048 kr/c (173 kr/v).

OnameTtpbl Tpy6 M nNooBOAOK onpedeneHbl B pesynbTarte npeaBapuTenbHOro rma-
paBnn4eckoro pacdéta u paeHbl 15 MM, obLiasa anvHa BepTuKanbHO U FOPU3OHTaNbHO pac-
nonaraembix Tpy6 B nomelyeHun coctasnset 3,5 M (Lips=2,7 M, Lp=0,8 m).

[locnedosamenbHOCMb Mern08020 pacyéma

Tennoson NoTok npubopa B pac4ETHLIX ycrosuax O, BT, onpegensietca no ¢op-
np

pacu __ _
Myne np - Qnom Qmp.n ’ (51)
rae Qo - TENMONOTEPMU NOMELLEHUS MPU PACHETHBIX YCroBUAX, BT;

Qpmp.n - MONE3HBIN TENMOBOW NOTOK OT TENNonposoaos. (Tpy6), BT.

[MonesHbIn TeNNOBOW NOTOK OT TEMMONPOBOAOB NpuHMMaeTcs 06bl4HO paBHbIM 90%
oT obwwen TennooTgaumn Tpyb Npu npoknagke ux y HapyxHbix cTeH u gocturaet 100% npwm
pacronoXeHUn CTOSKOB Yy BHYTPEHHUX NeperopoaokK.

B Hawewm npumepe npuHumaem Q. =090

mp.n mp.

raoe Qmp “Amp. s * me. e+6Imp. e’ me. 2 (52)
dmp. ¢ N dmp - TEMNOBbLIE MOTOKU (Y OTKPbITO NPOJIOX)KEeHHbIX COOTBETCTBEHHO BEPTU-
KallbHbIX N TOPU3OHTAlIbHbIX rMagknx pr6, onpependemMble Mo NpUnoXeHuto 3, Bt/m;

Lyp ¢ Ly . - oblWas AnvMHa COOTBETCTBEHHO BEPTUKAbHBLIX U FOPU3OHTamNbHbIX
TEensonpoBOAOB, M.
[MonesHbIn TenmnoBon NOTOK OT Tpyd O

mp.n

Oy =1, — 1, =95 - 20 = 75°C (be3 y4eTa oxnaxaeHusi BoAbl B KOHBEKTOPE), TAE 7, - TEM-

nepaTypa TenIoHOCUTENSA Ha BXOAE B KOHBEKTOPHbLIN y3en, °C.
0,,,=0,9(62,8-2,7+62,8-0,8:1,28) = 210 Br.

e~ Qo =0,,,= 1300 — 210 = 1090 Br.

np
B obwiem cnyyae pacyéTt BegéTca ntepaumoHHbiM MeTogom. C y4ETOM Harpysku Ha
KOHBEKTOP U XeraeMoun AnuHbl KOHBeKTopa (He MeHee 75% AnuHbl CBETOBOro nNpoéma) no
Tabn. 1.1 npeaBapuTensHO Bblbupaem Tnnopasmep koHsektopa AKOH-210.
OnbIT nokasbiBaeT, YTO NpU UTEPaLMOHHOM pacdéTte LenecoobpasHo 3ajaBaTb 3Ha-
YeHusa Oy, BNM3KMe K cpedHUM, NMpyu 3TOM, Kak NpasBuIio, cokpallaeTcs HeobxoammocTb B
YTOYHEHHbIX pacdétax. [lo gaHHbiM Tabn. 3.1 3agaémca 3HavyeHnem KoadppuumeHTa 3aTe-

KaHna o= 0,42 (Npn oTKpbITMK WiNMHAENA Gavnaca Ha 5 06OPOTOB 1 HacTpPonke TepMo-
ctata Ha pexum 2K).

Pacxopn Boapl Yepes npubop paBeH Mqp= 0y, M= 0,42 - 0,048 = 0,02 kric.

Mepenag TemnepaTyp TEMMOHOCUTENSA MeXAy BXOOAOM B OTOMUTENbHbLIA NpuGop K
BbIXOAOM 13 Hero At,, onpegensieTcs no opmyne

pac
Ay =2 10 _jmc (5.3)
c~an 4186,8-0,02
rae ¢ — yaenbHasa TennoémKocTb Boabl, paBHas 4186,8 Oxx/(kr-°C).

Mpn TennoBbIX pacyéTax OAHOTPYOHbLIX CUCTEM OTOMMEHUHA, XapaKTEpPU3YHOLLMXCS
00bIYHO GOMbLIMM pPacxogoM TEMnIOHOCUTENSI B CTOSIKAX M COOTBETCTBEHHO HEOBOMbLUMM
nepenagom TemnepaTtyp B NogsoasLmx K npubopy TennonpoBogax aTaXecTosika, MOXHO C
AOMNYyCTUMOW ONsi NPaKkTUYECKNX pacyE€TOB NOrPELLUHOCTLIO OnpeaensaTb TeMnepaTypHbIA Ha-
nop Ans otonuTenbHOro npudopa O no opmyne

onpeaenéH npu TemnepaTypHOM Hanope

At
©=1,~——1,=95-65-20=685C.
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Onpegensiem npeaBaputenbHO Tpebyembli TENSIOBOWM NOTOK Npubopa npu Hopmarb-

HbIX ycroBusix O™ no popmyne
Hy

Qmp _ ’z’acq ~ 1090
ny @ -@,-b  0,973-0,953-1

roe ¢;n @, - 6espasmepHble KOIPPULMEHTLI, NPpUHUMaemble No Tabn. 4.3 n 4.4.

=1175Bm (5.4)

Mcxopa m3 nonyveHHoOro 3HadeHus O™ wn xenaemown anuHbl npubopa (900 -1200
ny

MM), MPUHUMaeM TunopasmMep KOHBEKTopa C Gnwxanwmm 3HadeHnem Q. no Tabn. 1.1
IKOH-210 c Q.,,=1267 BT (obwas anvHa koxyxa koHsektopa 1000 mMm).

C y4yétom pekomeHfaumn [7] pacxoxgeHue mexagy TensoBbIMUM MOTOKaMWU OT Tpe-
OyemMon 1 yctaHaBnMBaemon nnoLiagen noBepxHOCTU HarpeBa KOHBEKTOpA AOrnycKaeTcs B
npegenax: B CTOPOHY yMeHblUeHust — A0 5%, HO He Bonee, yem Ha 50 BT (npn HOpManbHbIX
YCNOBMsIX), B CTOPOHY YyBeNMYeHus — 4o bnvxanwero tunopasmepa.

Ecnun 3anac no tennosomy notoky npesbiwaet 10%, npyn pac4yéte pekomeHOyeTcs
yunTbiBaTb PaKTUYECKOE CHMXEHWE TemnepaTypbl BOAbl nepen nocTynneHneMm B rnocne-
AYOLWNN OTONUTENBbHbIN Npnbop.

Hesizka npu nogbope npmubopa onpenenderca no gopmyne

€0, 0" $:0"]}-100=7.8%. (55)

[TocriedosamernbHOCMb 2udpasnu4yecko20 pacyéma
MoTepn paBneHWs Ha TpeHUEe U MEeCTHble COMPOTUBIMEHUA B aTaxectoake APg cC
NPUMEHEHNEM KOHBEKTOpPA «JOKOTEPM» CO BCTPOEHHbIMW TEpMOCTaTOM U y3IIOM
NOAKMIOYEHMSA C 3aMblKaloOLWMM Yy4aCTKOM ONpeaensiT Kak CyMMy MOTepb AaBreHus B
KoHBeKkTopHOM y3re AP,y n B Tennonposogax APqp, T.e.
AP¢ = AP,y + AP, , Ma . (5.8)
[MoTepn faBneHnsi B KOHBEKTOPHOM y3arie onpeaenstotca no opmyne (3.6)
APyy=Suy @3 (0t Mer)* Ma,
raoe Suy= A-Cuy — XapaKTepucTuka COMpOTUBIIEHNS KOHBEKTOPA NPV HOPMMUPOBAHHBIX YCI10-
BUSAX, I'Ia/(Kr/c)z;
A - yaenbHOe CKOpOCTHOE AaBreHue B TENNONPOBOAAX Npu pacxode TennoHocutens 1
kr/c , Ma/(kr/c)? (Npu TennoHocuTene BoAe NPUHUMAETCS MO NPUIIOXKEHMIo 1);
Cuy — KOB(PPULMEHT MECTHOIO COMPOTUBIEHUSA KOHBEKTOpa (Tabn. 3.1);
(3 — NONPaBOYHbIN KOIPPMUNEHT, NPUHMMAEMbLIN No Tabn. 3.2.
OnpepnensieMm rmapaBnnyeckme XxapakTepuCTUKn KOHBEKTOPHOIO y3na.
Suy = 1,37-10* 62 = 84,94-10* , Mal(kr/c)’ ;
AP,,= 84,94-10*1,22:(0,42:0,048)*= 421 Ma.
XapakTtepucTtuka cornpoTUBEHNS TEMMONPOBOAOB Syp 3TaXeCcTosKa npu anvHe Tpyo 3,5
M, yCcrnoBHOM anameTpe 15 Mm n ¢ = 2,6 paBHa
Sw= A{(A/d,,)-L+2¢}e,=1,37-10*(2,7- 3,5+2,6)-1,099= 18,14-10* Ma/(kr/c)?,
rae @s — NPUHMMAaeTCA MO NPUoXeHuto 1.
AP, =S, M., =18,14-10*0,048% = 418 Ma.

Takum obpasom, noTepn gaBneHns B aTaxectosike coctaBaTt 839 lMa.
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6. YKA3AHUA NO MOHTAXY KOHBEKTOPOB «3KOTEPM»

6.1. MOHTaX KOHBEKTOPOB «3QKOTEPM» MPOU3BOANTCA corfiacHo TpeboBaHusam CHul
3.05.01-85 «BHyTpeHHUEe caHUTapHO-TEXHUYECKNE cucTembl» [9] N HaCTOALWMX pekoMeHaa-
uMn, a Takke pekomeHgaummn [10] n [11].

6.2. KoHBEKTOPbI NOCTaBNATCA COMNAacHO HOMEHKNaType, npuBegeHHon B Tabn. 1.1,
ynakoBaHHbIMW B cbope B MNOSIMITUNEHOBYIO MMNEHKY WU KAPTOHHbIE KOPOOKW. ONEMEHTHI,
BXOASLLME B KOMMNIEKT NOCTaBKK, Nepeyvmcnensl B n. 1.7.

6.3. MOHTa) KOHBEKTOPOB crnefyeT BECTU NOCre OKOHYaHUSA OTAENOYHbIX paboT Tonb-
KO Ha MOArOTOBSIEHHbIX (OLUTYKATYPEHHbIX W OKPALUEHHbIX) MOBEPXHOCTAX CTEH WNM Ha
YPOBHE 4YNCTOro nona.

MOHTaXX KOHBEKTOPOB JOJTKEH BbINOMHATL CNeunanmcT-CaHTEXHWK.

6.4. [Npn MOHTaxxe HaCTEHHbIX KOHBEKTOPOB paboTbl HEOH6XOANMO BECTU B CrieaytoLLen
nocrnegoBaTeNbHOCTU:

- 0cBOGOAMTbL KOHBEKTOP OT KapTOHHOM KOPOOKM, a naTpybkm HarpeBaTesnbHOro ane-
MEeHTa B MecTax NOACOEeAMHEHUSA N YCTAHOBKM KPOHLUTENHOB — OT MOSIMITUNEHOBOW NNEHKM
(He cHuMaga Bcen NNEHKN);

- pasMeTUTb MecTa YCTaHOBKM KPOHLWTENHOB (puc. 6.1 a). Npu BbINONHEHUN 3TOW one-
pauun c uernbio obneryeHnsa yaaneHns noifiv 1 CTPOUTENbHOrO Mycopa pekoMeHayeTcs Uc-
Nnonb30BaThb YNaKOBOYHYH KOPOOKY, NONOXMB €€ nnawwma Ha non. PacctoaHne mexay oca-
MW KPOHLUTEMHOB AOMMKHO ObiTb HA 250 MM MeHbLUEe OnWHbI KOHBeKTopa. Ecnu anvHa Kow-
BekTopa 6onee nnu pasHa 1,6 M, TO OH KOMMMEKTYETCA TPETbMM KPOHLUTENHOM, KOTOPbIV
yCTaHaBNMBaeTCs NocepeavHe;

- BbIMOMHUTbL OTBEPCTUSA B CTEHE, YCTAHOBUTb Npu HeobxogumocTn grobenu unu ge-
peBAHHbIE NPOBKN N 3aKpPENUTb KPOHLUTENHBI Wypynamu (puc. 6.1 a);

- HenocpeacTBEHHO Nepepn yCTaHOBKOM KOHBEKTOpPAa Ha KPOHLUTENHbl peKOMeHOyeTCs
NPOBECTU MOHTAXHYIO PEryniMpoBKY BEHTUMS y3ra MOAKIMOYEeHNN: a) Npu yCcTaHoOBKeE B O4-
HOTpYOHOM cucTeme oTonneHus — TpybyaTtbiM Krtodom 8 (cMm. puc. 1.4) OTKPbITb NOMHOCTLIO
KnanaH BEHTUNs, a 3aTeM LUeCTUrpaHHbIM KrtodoM 9 u3 npenBapuTENbHOro MOMOXEeHUs
«3aKpbITO MOMHOCTbIO» OTKPbITb WNMHAENb Garnaca Ha Ynucrno obopoToB, onpenenéHHoe
npwv NPOEKTUPOBaHUN CUCTEMBbI OToNSeHns (Ha 6a3e gaHHbIX Tabn. 3.1); 6) npu ycTaHOBKE B
ABYXTPYBHOM cuCTEeMe OTONNEHUS WeCTUrpaHHbIM Krntodom 9 (cM. puc. 1.4) 3aKpbiTb NOMHO-
CTbio WnuHAenb Gannaca, a TpybyaTbiM KMOYOM 8 OTKPbITb KranaH BEeHTUNS Ha 4uchno
obopoToB, onpegenéHHoe Npwu NPOEKTUPOBaHMM CUCTEMbI OTOMMeHus (Ha Gase OaHHbIX
Tabn. 3.3);

- YCTaHOBUTb KOHBEKTOpP Mo cTperike (1) Ha KPOHLWTENHbI U 3aTeM MOBEPHYTb €ro o
cTpenke (2) Tak, 4ToObl OH yaepXuBarncs NoABWXKHbIMK 3awenkamu (3), MMelWwmnumMmncsa Ha
KpoHwTenHax (puc. 6.1 6, 8);

- NaTpyOKn HarpeBaTeNbHOro 3rfeMeHTa KOHBEKTOpa COeAUHUTL C NOABOAALLMMN Ten-
nonpoBoAaMn CUCTEMbl OTOMNSEHUS;

- 3a(puKcupoBaTb KOHBEKTOPLI, 3aBepHYB OTBEPTKOM (4) LWypynbl HA KPOHLITENHaX
(puc. 6.1 8).

6.5. MNpn MOHTaXxe HanosbHbIX KOHBEKTOPOB MO pa3MeTke Ha YNCTOM MOy, aHanormy-
HOW yKa3aHHOW B M. 6.4, ycTaHaBNMBAOTCA HaANOSbHbIE KPOHLUTENHbI, @ 3aTeM MOHTaX MOET
B MocnefoBaTeNbHOCTU cornacHo n. 6.4 n pekomeHgaumsiMm nacnopToB Ha COOTBETCTBYIO-
LLIEe KOHBEKTOPbI.

6.6. Nocne oKOHYaHUA MOHTaXa criegyeT OYNCTUTb KOHBEKTOPbI U NOMELLEHNE OT Mbl-
NN N 3arps3HEeHNn, a 3aTeM CHATb 3aLUUTHYHO YNAKOBOYHYHO MIEHKY.

6.7. TepmocTaTnyeckas rofnioBka ycTaHaBfMBaeTCs BMECTO 3aLMTHOrO Komnayka no-
Crne OKOHYaHWs OTAENOYHbIX paboT.
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3akpenuTh Ha CTEHE Hapecuts KOHBEKTOp Ha 3adukcupoBaTh
KPOHIUTEWHBI IO KPOHIITEHHBI KOXYyX KOHBEKTOpa
MpeBapUTENbHON pa3MeTKe Ha KpOHIITEeHHaX

Puc. 6.1. lNocnegoBaTenbHOCTb MOHTa)a HACTEHHbIX
KOHBEKTOPOB «JKOTEPM»

6.8. lNpn coegnHeHMM KOHBEKTOPOB C noaBoAkamMu cregyet cobniogatb OCTOPOX-
HOCTb BO n3bexaHue edopM1MpOBaHNA NPUCOEANHNTENBHBLIX NAaTPYOKOB.

lMpu nogsoakax ycnoBHbIM anameTpom 20 MM MPUMEHAIOTCA crneuuanbHble nepe-
X0OHUKK, Hanpumep, pupmbl «I'epy, ApmaTtypeH Al », KOTopble MOXHO 3aka3aTb Ha 3aBofe-
N3roToBUTENE.

6.9. lNMpn mMoHTaxe cneayeT msberatb HENpPaBWUIIbHOW YCTAHOBKW KOHBEKTOPA (CM.

puc. 6.2.).

YCT@HOBKN KPOHLUTEMHOB Ha HEMNOArOTOBMEHHYH NMOBEPXHOCTb CTEHbI, T.K. MO-
crne eé owTykaTypMBaHUN HEBO3MOXHO HaBecuUTb Npnbop;

HenpaBUITIbHON Pas3MeTKNM MECT YCTAHOBKM KPOHLUTEMHOB — CITIOXXHO MpaBUSIbHO
YCTaHOBUTb KOHBEKTOP;

OTCTaBaHNSA KPOHLUTEMHOB OT CTeHbl, 06pa3oBaHMs 3a3opa Mexay CTEHOM U
KOHBEKTOPOM, YTO NPUBOAMT K CHUXKEHUIO TEMNOBOro notoka Ha 3...20%;
CINMULLIKOM HM3KOro pasMeLLeHnss KOHBEKTOpPA, T.K. NPU PacCTOAHUN Mexay Mo-
IOM 1 HU30M KOHBEKTOpPA, MeHbweM 75% rnybuHbl npubopa, cHuwkaeTca ad-
PEeKTUBHOCTL TennoobMeHa M 3aTpyaHdeTcs ybopka nof KOHBEKTOPOM; pac-
CTOsIHME OT nosia 4O HU3a HACTEeHHbIX KOHBEKTOPOB crnedyeT MpUHUMaTb paB-
HbiM 100...150 mm;

CINULLIKOM BbICOKOW YCTAHOBKM, T.K. NPX 3a30pe MeXay NOfIOM U HU30M KOHBEK-
Topa, 6onbwem 150...200 mm, CHMXKaeTca TemnepaTtypa y nona, yBenmyinBaet-
CSl rpagueHT TemnepaTyp BO3ayxa no BbICOTE NOMeELLEHUS (OCOBEHHO B HUKHEN
€ro 4acTtu), YTO NMPUBOAUT K CHWKEHMIO YPOBHA KOMCOPTHOCTM B OTannveae-
MOM MOMELLIEHNN;

HEeropu3oHTanbHOMW YCTAHOBKU KOHBEKTOPA, T.K. 9TO CHWXaeT TensioBon NOTOK
npubopa Ha 4...7% v yxyawaeT ero BHELUHUN BUS;

noacoeanHEHNs ropsyero (nogaroLwero) Tennonposoga kK obpatHoMy naTpyoky
— 3TO NPMBOAUT K CHMXKeHUO TennioBoro notoka Ha 10...15% 1 n3MeHeHuto Ko-
addmuneHTa MECTHOro ConpoTUBNEHUs Npmbopa;

pasMeLleHna TepMmocTaTa Hag NoaBoAALLMMI TENSIONPOBOAAMM HA PaACCTOAHNN
250 MM 1 MeHee — 3TO MPUBOAUT K UCKAKEHUIO PErysiMpoBOYHbIX XapaKTepu-
CTUK N CHUXKEHUIO TEMSIOBOro NOTOKa KOHBEKTOPA.
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[Nopsunii TemIonpoBoA MOJICOEAUHEH K
oOpaTHOMY naTpyOKy

TepmocTar pacrooXeH CIUIIKOM OJH3KO K TeTl-
noripoBoaaM (Ha paccrostHun 250 MM U MeHee)

Puc. 6.2. Cnyyan HenpaBuIibHOM YCTAHOBKN KOHBEKTOPOB « QKOTEPM»

6.10. Bo nsbexaHne CHMXeHus1 Tennonepegadn HamnosibHbIX KOHBEKTOPOB PacCTOsi-
HUE OT TbINIbHON MOBEPXHOCTM KOXyXa A0 OrpaxgeHust AOSMKHO ObiTb He meHee 50 mm (y
COBOEHHbIX KOHBEKTOPOB - He MeHee 80 MM); HU3 CTOEK KOHBEKTOPOB He LOSPKEH Haxo-
ANTBCSA HUXKE YPOBHSA nona.

6.11. He ponyckaeTtcsa pasmelieHne OOMOMHUTESbHbIX OEKOPATUBHbLIX SKPaHOB UIK
3aHaBECOK HEeNnoCcpeacTBEHHO nepen KOHBEKTOpaMU, T. K. 3TO MPUBOAUT K CHUXKEHUIO Ten-
nooThayn KOHBEKTOpa U UCKaxkaeT paboTy TepmMocTaTa.

Mpn ncnonb3oBaHNN KOHBEKTOPOB «OKOTEPM» HE PEKOMEHOYETCA TakkKe pasMeLaTtb
aBTOHOMHbIE TEPMOCTaTbl HAa paccTosiHMM MeHee 150 MM OT npoéma BGankoHHOW ABeEpU U
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MeHee 200 MM OT HM3a NOOOKOHHMKA. B 3TUX cnyyaax crefyeTt Mcnonb3oBaTb TepMOCTaThl
C BbIHOCHbIMM AaT4YMKaMM.

6.12. CunmkoHoBas Tpybka OT BO34yXOBbIMNYCKHOrO YCTPOMCTBA AOSMKHA ObiThb BbiBe-
AEHa B HWXKHIOK 4YacTb MeXpeBepHOro NpocTpaHCTBa, a €€ cBOOOAHbIM KOHeL, BO n3bexa-
HWe nonagaHusa BoAbl Ha NON JOMMKEH ObITb 3arHyT BBEPX MEXAY ABYMS KpaMHUMU NiacTu-
HaMW HarpeBaTenbHOro AfieMeHTa.

6.13. KOHBEKTOPbI «AKOTEPM» A0 MOHTaXa OOMMKHbI XPaHUTBLCA B yNakoBaHHOM BuAe
B 3aKpPbITOM MOMELLEHUN N ObiTb 3aWULEHbl OT BO3AEWCTBMS Bnarm U XMMWUYECKUX Be-
LLECTB, BbI3blBAOLLMX KOPPO3UIO.

6.14. [No Bonpocam yCTaHOBKM U MOHTa)a LOMOMHUTENbHbLIX KOMMMEKTYOLWMX aeTa-
nen cnepyet obpawatbes B OAO «dupma N3otepmy.

7. OCHOBHbIE TPEBOBAHUA K SKCINNYATALUNU
KOHBEKTOPOB «3KOTEPM»

7.1. Tpn NepBUYHOM 3aMNOSIHEHUN CUCTEMBbI OTOMMEHNS BOLOW C KOHBEKTOPOB [OSK-
Hbl BbITb CHATHI TEpMOCTaTUYECKNE FOSTOBKKN, YTOBLI 0becneynTb MakcumanbHOe OTKpbITME
KnanaHa TepmocTaTta 1 TEM cambliM yaaneHus Bo3gyxa M3 KOHBEKTopa.

7.2. Tpun 3anycke cUCTEMbI OTOMMEHUS NPU NSIOXOM NPOrpeBe KOHBEKTOpA M3-3a ero
3aBO3aylUMBaHNA criegyeT yaanuTb BO34yX M3 KOHBEKTOpa. [Ans aToro cBoOOAHbLIN KOHEL,
NIacTUKOBOM TPYyOKM OMYCTUTb B 3apaHee MNPUroTOBIIEHHYID EMKOCTb Afs1 CfivBa BOAbl.
Knitouom 7 (cm. puc. 1.4) oTBEpHYTb BO34YyXOCMYyCKHOW KnanaH Ha 1-2 obopoTa. Nocne To-
ro, Kak u3 Tpybkn Boga nNongeT ChnoLHON CTpyén 6e3 ny3bipbKoB BO3adyXa, BO34YXOCMYCK-
HOW KnanaH 3aKpblITb.

Onepauunsa yganeHus BoO3gyxa M3 KOHBEKTOpA [OOSMKHA BbIMOMHATLCA CriecapeMm-
CaHTEXHMKOM.

7.3. lNocne 3anycka cuctembl OTOMNSIEHUS B 3KCMyaTaumio TepMocTaTmyeckas rofnos-
Ka JoMmkHa OblTb CHOBa YCTaHOBIIEHA Ha Kopryce TepMocTaTa.

7.4. Bo nsbexaHme CHUKeHUS TENOBOro NoToka KOHBEKTOPOB B MpoLecce aKcnsya-
Taumm Heobxo4MMO NPOU3BOLAUTL UX OYUCTKY B Ha4ane otonuTenbHOro nepmoga v 1-2 pasa
B TedyeHne oTonuTenbHoro nepuoga. O4ncTka OomKHa NPomn3BOAUTLCA NPOAYBKOW BO3AY-
XOM MOCPeACTBOM Mblfiecoca nnn npoMbIBKOW BOAOWN.

7.5. Bo usbexaHue nctmpaHmst CTeHok MedHblx Tpy6 He gonyckaeTcs Hanmyve B BO-
Ae npumecen, okasbiBaloLmnx abpasnBHoe Bo3encTBne Ha Tpybbl (necka un T. n.).

7.6. Mpn 04nNCTKE KOXYXOB KOHBEKTOPOB HE AO0MycKaeTcs npumMeHeHue abpasmBHbIX
MaTtepuanos.

7.7. VckniovaeTcs HaBeluMBaHWE Ha KOHBEKTOPbI MOPUCTbIX YBAAXHUTENEN BO3ayXa,
Hanpumep, n3 060XKEHHOM TNHbI.

7.8. KOHBeKTOpbl «JQKOTEpM» criegyeT SKCniyaTtnpoBaTtb B CMCTEMaxX OTOMSIEHUS C
TennoHocuTenem, OTBeYarLmMMm, Kak ykasbiBanochk, TpebosaHuam P 34.20.501-95 [5]. Bo
nsbexxaHne KoOppo3um MegHbIX TpyO pekoMmeHayeTcs NoadepXuBaTtb Criefyolime xapak-
TEPUCTUKN TennoHocuTens (ropsiien Boabl): 3HadveHne pH =7,5-9,0, cooTHoLwleHne
HCO3/SO4 >1, cogepxaHue xnopuga <50 Mr/n, cogepxxaHve TBEPAbIX BewecTB < 7 Mr/n.

7.9. B cuctemax OTOMNEHUS C KOHBEKTOPaMU «OKOTEPM» PEKOMEHOYyeTCsi Tenso-
NpPOBOAbl BbINOMHATL U3 MeAHbIX TPYD MM 13 NONMMEPHbIX TPYO C 3aliMTHLIM MNPOTMBO-
AP Py3nMoHHbIM crnoeM. pu ncnonb3oBaHMM NONIMMEPHbIX TPYDO pekomeHayeTcss UCnonb-
30BaTb NPECcC-PUTUHIN.

7.10. Mpn ncnonb3oBaHUN LLIAPOBbLIX KPAHOB B KA4YeCTBE 3arnOpHOM apMaTypbl He 4O-
nyckaeTcsa Ux pe3koe OTKPbITUE UK 3aKkpbiTUe BO nsbexaHve ruapaBnmyeckux yaapos.
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7.11. N30bITOMHOE paboyee aaBrieHMe TEMSIOHOCUTENS, paBHOE CyMME MaKcuMarsb-
HO BO3MOXHOrO Hanopa Hacoca M rmgpocTaTMYecKoro AaBneHnsl, He AOSMKHO NpeBbIwaTh 1
MlMa B nobom npmubope cuctembl otonneHusi. MmHumanbHoe npobHoe AaBneHue npu on-
pPeCcCcoBKe CUCTEMbI OTONMEHNS JOMKHO ObiTh B 1,25 pa3a Gonblwe paboyero (n. 4.12.31 P[]
34.20.501-95) [5].

3ameTnm, yto CHul 3.05.01-85 [9] gonyckaeT NonyTopHoe npeBbilleHne paboyero
AaBreHWs NMpu UCMblITaHUN BOASAHBIX CUCTEM OTOMMNEHNS. B TO e Bpems npakTuka u aHanum3a
YCIOBWUI 3KCNyaTtaumm OTONUTENbHbIX NPUOOPOB B OTEYECTBEHHbIX CUCTEMAX OTOMNSEHUS,
npoBeaéHHbin OO0 «Butatepm», NokasbiBalOT, UTO 3TO MNpPeBbILEHME LenecoobpasHo
aepxatb B npegenax 25%. Cnepgyet Takke UMETb B BUAY, YTO JaBEHNE TENNOHOCUTENS
npu onpeccoBke U paboTe cUCTEMbl OTOMMEHNSA HE OOMKHO MpeBblllaTb MakCUMarbHO O0-
NyCTMMOrO Ans caMoro «cnaboro» anemeHTa cuctemMbl B Nt06ON eé Touke.

7.12. He pekomeHayeTCs1 ONOPOXHATL CMCTEMY OoTonneHus 6onee, yem Ha 15 gHen B
roay.

7.13. VIameHeHne TemnepaTypbl BO3gyxa B OTanIMBaemMoM MOMELLEHUN OCYLLECTB-
NAeTca C NOMOLLbI0 TEPMOCTATUYECKOW FOMIOBKN UM PYYHOrO MaxoBMKa Ha Kopnyce pery-
NMpyoLLLEro BEHTUNS.

7.14. Tlpn MWHYCOBbIX TemnepaTypax HapPYXHOro BO3gyXxa He [donyckaeTtcs
OTKpblBaTb CTBOPKA OKOH (OCOBEHHO B MX HWXKHEN 4YacTu) ONnd  MHTEHCUBHOIO
NPOBETPUBAHNS MNPU  3aKPbITbIX PYYHbIX KpaHax wWNu TepmocTaTax Yy OTONUTENbHbIX
npudopoB BO u3bexaHne 3amep3aHua BoAbl B 3Tux npubopax. Xunbubl U noceTutenu
0O EeCTBEHHbIX 34aHUn (OCOBEHHO TrOCTMHML) [OOMKHbl OblTb M3BeEleHbl 006 3TOM
TpeboBaHun.

7.15. KoHBEKTOpbl «QKOTEPM» MOTYT MPUMEHATLCH B CUCTEMAxX OTOMMEeHus, 3anon-
HEHHbIX aHTUdpu3om. B aToM cnydae npu repmeTusaummn pes3bboBbIX CoeaMHEHUIN Tenso-
NpoBOAOB, (OUTUHIOB U APYrNX 3NIEMEHTOB CUCTEM OTOMSIEHUSI MOXHO MCMONb30BaTb rep-
Mecun unum aHaspobHble repmeTukn, Hanpumep, Tuna Loctite 542 w/vnun Loctite 55. Peko-
MeHOyeTCAa ANs 3TOWN Lenv NCNofb30BaTb Takke 3MNoKCUMAHbIE SManu Unn amanu Ha OCHoBe
pPacTBOPOB BMHUMXIOPUAOB, aKPUOBbLIX CMOS U akpurnoBbix cononumepoB. Obpawaem
BHMMaHWe, 4YTO NpY UCNOSb30BaHMM B KayecTBe repMeTuka ynnoTHUTenbHon Hutu Loctite
55 ponyckaeTca tocTMpoBka 6e3 noTepmn repMeTUYHOCTU Nocne NoBopoTa PUTUHTA.

AHTUGPU3 OOMKEH CTPOro COOTBETCTBOBAaTbL TpeboBaHWSIM COOTBETCTBYHOLLNX TeX-
HUYECKMX YCNOBUW. 3anosiHeHne CUCTEMbl aHTUAPUIOM A0MNYCKaeTCsa He paHee, YeM vyepes
2-3 OHA nocrne eé MOHTaXa.

N3 ncnonb3yembix B Poccum mapok aHTudpursa 3acnyxmBarT BHUMaHUS He3amep-
s3aowme TennoHocutenn «DIXIS-30» n «Ténnbin gom» ¢ Haumbonee onTUManbHbIM AnNs
OTEeYEeCTBEHHbIX YCMOBUIM 3KCMyaTauMm COOTHOLIEHWEM TMMKONA M BoAbl. Vicnonb3oBaHue
aHTupmsa «DIXIS-65» npu pasbaBneHnn ero BoOOM B «AOMALLUHUX» YCIOBUAX MOXeET
YXyAWWTb Ka4ecTBO cMecu. 3acnyxuBaeT BHUMaHusa Takke aHTudpus «DIXIS TOP» Ha
NPOMUNEHININKONEBON OCHOBE.
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MpunoxeHwne 1
Tabnuua M 1.1

[OnHamnyeckmne xapakTepmcTMKM cTanbHbIX BOAOra3onpoBOAHbIX TPY6 no
FOCT 3262-75* HACOCHbIX CUCTEM BOAAHOIrO OTOMJIEHMUA NPU CKOPOCTHU
BoAbl B HUX 1 m/c

Pacxopn Boabl YaenbHoe l—!pMBe: YAenkHas
AameTp TPYO, v npm cxﬂopofm AMHgMMHeCKoe AEHHBIN | XapakTeprcTika
1 mlc, Miw naBnenve Koadp- COMNpOTUBIIEHNSA
Ye- duu. 1M Tpy6hl
NOBHO- | Hapyx- | BHyT- 4 4 mﬂ'pa?_ s10%, | s107,
ro npo- Y m | KT KT A107, A107, nnye
ronpo- | wen | perwan | 7, | o MR | YR | ooro | _Ma | T
dy % % (kr/49)® | (kr/c)’ 7)53::,9! (erf) Ger/€)
1/m
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

Mpumeyarus: 1) 1 Ma = 0,102 krc/m?; 1 Ma/(kr/c)? = 0,788:1078 (krc/m?)/(kr/u)?;
1 kre/m?=9,80665 Ma ; 1 (krc/M?)/(kr/u)?= 1,271-108 Ma/(kr/c)? .

2) Mpun gpyrmMx CKOPOCTHAX BOAbI, COOTBETCTBYHOLMX OObIYHO NaMUHAPHOW 1 NepexogHon 30-
HaMm, 3Ha4YeHUs NpuUBEeLEHHOrO KoadhduumeHTa rmapaBnmMyeckoro ConpoTUBEHNS N YAENbHbIX Xa-
PaKTEPUCTUK CrneayeT KOPPEKTUPOBATb COrMacHO W3BECTHbIM 3aBUCMMOCTSIM (CM., Hanpumep,
A.0.AnbTwynb un gp. Nvapaesnuka n aspoanHamuka.- M., Ctponunsgat, 1987). [Ansa ynpoweHus aTnx
pacyéToB hakTUdecKkne rmapaBnnuyeckne xapaktepuctukm tpyo S, ¢’ n koaddPULMEHTOB MECTHOIO
CONPOTMBIIEHNA OTBOAOB, CKOO M YTOK U3 3TUX TPy { MpM CKOPOCTAX TEMMOHOCUTENS, COOTBETCT-
BYIOLLIMX YKa3aHHbIM 30HaM, B cUCTEMax oTonneHus ¢ napametpamu 95/70 n 105/70°C MoxHo ¢ go-
NyCTUMOWN AN NpaKkTUYECKUX pacyéToB norpeLlHocTbio (00 5%), onpeaensaTb, BBOASA MNONPaBOYHbIN
KO3 PMUNEHT HA HEKBAAPATUYHOCTb @4 , NO hopMynam

S =S, @i, (N1.1)
C'=0C'a" Qs , (N1.2)
¢ =04 @4, (M1.3)

roe S;, ('s n {4 - XapakTepuUCTUKKN, NPUHATbIE B Ka4eCcTBe TabnMYHbIX NPU CKOPOCTAX BOAbI B TPY-
6ax 1 m/c (cMm., B 4acTHOCTK, Tabn. I 1.1 HacToALLEro NpUNoXeHus).

3HayeHus1 @, onpedensiromcsi no mabnuye 1 1.2 8 3ageucumocmu om duamempa yc-
J108HO20 npoxoda cmasnbHou mpy6ebl d, , MM , u pacxoda 2opsiyeli 800bl M co cpedHel
memnepamypol om 80 do 90°C .

3) Mpu cpenHux Temnepartypax TennoHocutens ot 45 o 55°C 3HaveHus @, onpeaensioTcs
no NpubNMxXEHHON hopmyre

Pa50) = 1,5 Py — 0,5 , (I'I 14)
rAe Q4(s0) - NONPABOYHbI KOAPDULMEHT NPU CpeaHen TemnepaTtype TennoHocutens 50°C ;
(4 - NOMPaBOYHbIN KOIMPPULMEHT NpU cpedHelr Temnepatype TennoHocuTens 85°C, npuHu-

MaeMblvi no Tabn. M 1.2.
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[MpogosmkeHne npunoxeHuna 1

Tabnuuya M 1.2

3HayeHua nonpaBoYHOro KoadunumeHTa @4

Pacxopg ropsiveit Bogbl M B Kr/c (BEpXHsist CTPOKa) U B Kr/y

P4 M (HWXHAS CcTpoKa) Npu AnameTpe yCnosBHOro npoxoga Tpyb d,, mMm
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 | 1754,4 | 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/u | 301,0 | 467,0 | 852,5 | 1392,8 | 2444,4 | 3188,2 | 5327,6
kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 | 0,9577

18 kr/'y | 194,8 | 3024 | 551,56 | 901,4 | 1581,8 | 2063,2 | 3447,7
kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973

18 kr'v | 141,8 | 220,3 | 401,8 | 656,3 | 1151,6 | 1502,3 | 2510,3
kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 | 0,5416

R kr/a | 110,2 | 171,0 | 3121 509,8 | 894,6 | 1166,8 | 1949,8
kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383

2 Kr/y 89,3 138,6 | 2524 | 4126 | 724,0 | 994,3 | 1577,9
kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649

e Kr/y 74,2 1152 | 210,2 | 343,4 | 602,6 | 7859 | 1313,6
kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101

1o Kr/y 63,0 97,9 178,6 | 292,0 | 512,3 | 668,2 | 1116,4
kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 | 0,2678

ne Kr/y 54,4 84,6 1541 252,0 | 4424 | 576,7 964,1
kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 | 0,2341

"2 Kr/y 47,5 73,8 135,0 | 220,3 | 386,6 | 5044 842,8
kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068

122 Kr/y 421 65,5 119,2 | 194,8 | 341,6 | 4457 744,5
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MpogomkeHne npunoxenus 1

Tabnuua M 1.2

Pacxopg ropsayeit Bogbl M B Kr/c (BepXHsisi CTPOKa) U B Kr/y

P4 M (HWXHSIA CTpOKa) NpU AnameTpe ycrnoBHoro npoxoaa Tpy6 dy,, MM
10 15 20 25 32 40 50
kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
1 Kr/y 37,4 58,3 106,2 | 173,5 | 304,2 | 3971 663,5
kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 | 0,1653
120 Kr/y 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 | 246,6 | 321,5 537,1
kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
" Kr/y 27,7 42,8 78,1 1274 | 2416 | 291,6 487.,4
kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 | 0,1235
12 Kr/y 25,2 38,9 71,3 116,3 | 203,8 | 266,0 4446
kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
e Kr/y 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
10 Kr/y 21,2 32,8 59,8 97,6 171,4 | 223,6 373,4
kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
18 Kr/y 19,4 30,2 55,1 90,0 158,0 | 260,3 344,5
kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 | 0,0885
' Kr/y 18,0 28,1 51,1 83,1 146,2 | 290,4 318,6
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MpunoxeHwne 2

Homorpamma ans onpegeneHust noTepu AaBneHus
B MedHbIX Tpy6ax B 3aBMCMMOCTM OT pacxoa BoAbl
npu eé Temnepatype 40°C

5000 \ RASTINE PN | !
— 3000 | 11 ‘f‘) B ] :l
<2000 1> S &0, e
I Lyl ‘r“\:..?“’.) (45’)

8 1000 55
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A — notepu gaBneHus Ha TpeHne B MedHbIX Tpybax 1 M npu Temnepatype Ten-
noHocutenga 40°C, mm BoOA. CT.;
B — BHyTpeHHVe guameTpbl MeaHbIX Tpy6, MM;
C — ckopocTb Boabl B Tpybax, M/c;
I — noteps naBneHust Ha MECTHbIE COMPOTMBINEHMUS NMPU KO3 UUNEHTE COMpPO-
TMBNeHus =1 n COOTBETCTBYIOLLEM BHYTPEHHEM AMaMeTpe NoLBOASALLEN MegHOMN
Tpybbl, MM BOA. CT.;
E — BHyTpeHHMe OnameTpbl MedHbIX Tpyb, XapakTepHble Ans 3anagHoeBpo-
NEencKoro pbiHKa, MM;
F- pacxop Boabl yepes Tpyby, Kr/u.

Mpw cpeaHei TemnepaType BoAdbl 80°C Ha 3HA4YeHUs NOTepu OaBrneHus, Han-
AEHHble MO HacTosiLen HoMorpamme, BBOAUTL MOMpPaBOYHbIN MHOXUTenNb 0,88;
npu cpeaHen Temnepatype 10°C — nonpaBoYHbIi MHOXUTENDb 1,25.
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MpunoxeHne 3

TennoBow NOTOK 1 M OTKPbITO NPOJSIOXKEHHbIX BEPTUKANbHbIX FNagKux
MeTannnmyeckux Tpyo, okpalleHHbIX MacNAHOW KPacKou, Grp , BT/m

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

we fCf o 4 23| 4] s | 6| 7] 8] o9
15 19,2 199 | 20,7 | 21,6 | 22,3 | 231 239 | 248 | 25,6 | 26,5
20 30 24 1 250 | 26,0 | 27,0 | 28,0 | 291 30,1 31,2 | 32,2 | 334
25 30,0 | 31,2 | 325 | 33,7 | 350 | 36,3 | 37,5 | 38,9 | 40,2 | 41,6
15 274 | 28,7 | 295 | 304 | 31,3 | 321 33,0 | 33,9 | 34,8 | 357
20 40 345 | 359 | 36,9 | 38,2 | 39,1 40,2 | 41,3 | 42,4 | 43,6 | 44,7
25 429 | 449 | 46,3 | 47,5 | 489 | 50,3 | 51,7 | 53,0 | 54,5 | 55,8
15 36,6 | 375 | 385 | 394 | 39,8 | 41,3 | 42,2 | 43,2 | 44,1 45,1
20 50 45,8 | 46,9 | 48,1 493 | 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 49,1 50,1 51,1 52,2 | 53,2 | 54,2 | 55,3
20 60 57,7 | 589 | 60,2 | 614 | 62,7 | 63,9 | 652 | 66,5 | 67,5 | 69,1
25 72,1 73,7 | 752 | 76,7 | 78,4 | 79,9 | 81,5 | 83,1 84,8 | 86,4
15 574 | 584 | 59,5 | 60,5 | 61,7 | 62,8 | 63,8 | 65,0 | 66,1 67,3
20 70 716 | 730 | 743 | 757 | 77,2 | 7855 | 79,8 | 81,3 | 82,7 | 84,1
25 89,6 | 91,3 | 92,3 | 94,7 | 96,0 | 98,2 | 99,8 | 101,6 | 103,3 | 105,1
15 684 | 695 | 70,7 | 71,9 | 73,0 | 741 754 | 76,6 | 78,3 | 78,9
20 80 856 | 866 | 884 | 89,8 | 91,3 | 92,8 | 942 | 958 | 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 | 888 | 90,2 | 914
20 90 100,3 | 101,7 | 103,3 | 104,9 | 106,3 | 107,9 | 109,5 | 110,9 | 112,6 | 114,3
25 125,3 | 127,2 | 129,1 | 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
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MpogormkeHne npunoxeHus 3

d, o Tennosoit notok 1M Tpybbl, BT/M, npu O, °C, yepes 1°C

o
e fC g 9 2 3| 4|l s | 6| 7| 8| o9
15 92,3 | 935 | 949 | 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

25 144,2 | 1451 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2

[pumeyaHusi.

1. TennoBown NOTOK OTKPbITO MPOSIOXXEHHbIX FOPU3OHTANbHbIX TPY6, pPacnonoXeHHbIX
B HWXKHEWN YacTu noMelleHus, NnpuHMmaeTcs B cpegHem B 1,28 pasa 6onblue, Yem BeEPTU-
KanbHbIX.

2. MonesHbIn TenmnoBoM NOTOK OTKPbLITO MPOSIOXEHHbLIX TPYO yyuTbiBaeTcs B npege-
nax 90-100% oT 3Ha4YeHun, NPUBEAEHHLIX B 4AHHOM MPUNoXeHun (B 3aBMCUMOCTU OT MecC-
Ta npoknagku Tpyob).

3. lMNpwn onpegeneHnn TennoBOro NOToka N3onmMpoBaHHbIX TPy6 TabnuyHble 3Ha4YeHUs
TENMnoBOro NOToka OTKPbLITO MPOSIOXEHHbIX TPYD yMHOXatoTca Ha Kl nsonaumm (06b14HO B
npegenax 0,6-0,75).

4. MNpn 3KpaHUPOBAHNN OTKPLITOMO CTOsIKA METanfIMYeckMmM 3KpaHoOM obLmin Tenno-
BOW MOTOK BepTMKasbHbIX TPYD CHUMXaeTca B cpeaHeM Ha 25%.

5. MNpwu ckpbiTon npoknagke Tpyb B rnyxon 6oposge obLmin TennoBom NOTOK CHWMXKa-
etca Ha 50%.

6. [Npun ckpbITOM Npoknagke Tpyd B BeHTUNMpyeMmon 6oposae obLimin TennoBON NOTOK
ymeHbLuaeTcs Ha 10%.

7. OBwmn TeNNOBOW NOTOK OAMHOYHBIX TPYDH, 3aMOHOSIMYEHHBLIX BO BHYTPEHHUX Ne-
peropogkax u3 Tskénoro 6etoHa (Aser = 1,8 BT/(M-°C), Pser = 2000 kr/m°), yBenuumnsaeTcs B
cpegHem B 2,5 pasa (npw oknernke cteH obosmu B 2,3 pasa) No CpaBHEHUIO CO Clly4aeM OT-
KPbITON yCTaHOBKW. [1pn 9TOM NonesHbl TENnOBOW NOTOK cocTaBnseT B cpegHeM 95% ot
obuiero (B Kaxxgoe M3 CMEXHbIX MOMeLLeHU NoCTynaeT NnosioBMHa MNONE3HOro TeNsIoBOro
noToka).

8. O6wmnin TennoBoN NOTOK OT OAUHOYHBLIX Tp¥6 B HapPY>XHbIX OrpaXgeHusix N3 Tshxe-
noro 6etoHa (Aser 2 1,8 BT/(M-°C), peer 2 2000 kr/m°) yBEenuunBaeTcs B cpegHeM B 2 pasa
(npn oknenke cteH obosimu B 1,8 pasa), NpUYEM NonesHbl TENSIOBOW NOTOK NPU HaNM4mMu
TennomnsonaumMm mexay Tpybon n Hapy>XHON NOBEPXHOCTbIO CTEHbI COCTaBMSET B CPEQHEM
90% ot obLero.
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