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Yeaxxaembie konneau!

000 «Bumamepm» u ®rylrl «<HWUAcaHmexHuku» npednazarom Bawemy
6HUMaHUK peKoMeHOauul Mo MPUMEHeHUK ecmpaueaeMbiX 8 KOHCMPYKUUH
nosna koHeekmopoe «H3omepm-T/[-B», uzzomaenueaembix OAO «Pupma U30-
mepm» (2. CaHkm-llemepbype).

Tenepb pexkomeHOauyuu OOO «Bumamepm» u ®ryrl «HUNcaHmexHuku»
oxeambigalrom &CHO HOMEHKJSlamypy omonumesibHbix npubopoe OAO «dupma
U3omepm». PaHee 6binu pa3pabomaHbl peKkoMeHOauyuu o NMPUMEHEHUK KOH-
eekmopoe «H3omepm» u «U3omepm-TL» (2003 2.), «Ikomepm» (2003 2.) u «Ho-
eoTepm» (2004).

PekomeHOayuu cocmaesieHbl MpUMeHUmMesIbHO K pOCCUliCKUM HopMamue-
HbIM ycJs108USIM U codepxkam OaHHble, Heob6xoduMbie Onst nodbopa omonumerb-
HbIX npubopoe npu npoekmupoeaHuu cucmem omonneHus. lpu pa3pabomke
Hacmosiwux pekomMeHOayuli ucnosib308aHbl UH(OPMaUUOHHbIE Mamepuarnbl
OAO «®upma Usomepm».

Aemopbl pekomeHOayul: kKaHO. mexH. Hayk CacuH B.U., kaHO. mexH. HayK
Bepwudckuii I'.A., uHxeHepbl lMpokoneHko T.H., KywHup B[], u CmupHoe FO.b.
(no0 pedakyueli kaHG. mexH. Hayk CacuHa B./.).

3ameyaHusi u nNpeosioKeHuUs1 1Mo coeepuweHCMe8o8aHU0 HacmMosIWUX PeKo-
MeHOayuli aemopbI NPOCsIM HarnpaesJsisimb o adpecam:.

Poccus, 111558, Mockea, 3enéubit npocrnekm, 87-1-23, dupekmopy OO0
«Bumamepm» CacuHy Bumanuro UeaHoeuuyy unu no men./¢phakc. (095) 482—-38—79
u (095) 918-58-95;

Poccus, 196651, CaHkm-llemepbype, KonnuHo, np. JleHuHa 1, mexHuyYe-
ckomy dupekmopy OAO «®upma U3omepm» unu no men./pakc. (812) 460-88-22 u
(812) 460-87-58.
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1. OCHOBHbIE TEXHU4YECKUE XAPAKTEPUCTUKH
KOHBEKTOPOB «M30TEPM-TO-B»

1.1. HacTodwme pekoMmeHaaumnm cocTaBneHbl MPUMEHUTENbHO K BEHTUIATOPHbLIM
KoHBekTOpam «W3oTtepm-TO-B», npegHasHayeHHbIM ONA BCTpaMBaHUA B KOHCTPYKLIMIO
nona.

KoHnBekTopbl Bbinyckaotca B OAO «dupma «M3otepm» (Poccus, 196651, T.
CaHkt-lNeTepbypr, KonnuHo, np. JlenuHa, a.1, Ten./dakc. (812) 460-88-22, ten. (812)
460-87-58) cornacHo TY 4935-004-46928486-2004.

1.2. KoHBekTopbl «N30Tepm-T-B» npedHa3HavyeHbl Osisi cucmemM 800sIHO20
OMOIJIeHUSs XuJibiXx, obwiecmeeHHbIX U aOMUHUCMPamMueHbIX 30aHuli, 8 Yacm-
Hocmu, demckKux y4YpexoeHul, kommedxel u ogucoe. Bugmmbie 3nemMeHTbl KOH-
BEKTOPOB — BO3YXOBbIMYCKHbIE PELUETKN XapaKTepU3ytTCs COBPEMEHHbBIM OU3aNHOM.

[MapameTpbl TEeNNoHOCUTENS:

- MakcumanbHas Temnepatypa 130°C;

- MakcumarnbHoe paboyee 13bbITouHOe JaBneHve 1,6 MMa (16 krc/cm?) npu uc-
NbITaTenbHOM M3BLITOYHOM AaBneHnn He MeHee 2,4 MIMa (24 krc/cm?).

1.3. KoHBekTOopbl 060pyaAoOBaHbl AnameTpanbHbiMU (TaHreHunanbHbIMU) BEHTU-
naropamu Tuna QLK45, nuTaHue KOTOpbIX OCyLlecTBAdeTcs oT ogHOoMasHoM ceTu ne-
peMeHHOro Toka HanpseHuem 220 B + 10% u vyactoton 50 = 1 'y. Bnarogaps atomy
KoHBekTOopbl «M30TepM-T[-B» MoryT paboTtatb B pexmmax kak OTONMEHUs, Tak U oxna-
XOeHust nomeLleHun. Npyn 3ToM OToNMeHMe MOXET OCYLLECTBIIATLCS U B peXume CBO-
60AHOM KOHBEKLMM MPU BbIKMOYEHHbIX BEHTUASTOPAX.

1.4. B kayecTBe HarpeBaTeSlbHbIX 3fIeMeHTOB KOHBeKTOpoB «W3oTepm-TO-B» wnc-
Nnosib3yTCAa MOAUMULMPOBAHHbIE 3feMeHTbl OT KOHBekTopoB «WM3otepm-TA» [1], [2].
OHu cocToAT 13 ABYX MeAHbIX TpyD HapyXHbIM gnameTpom 15 mm 1 TonwmHon 0,5 Mm
N HacaXeHHbIX Ha HMX antoMuHMEBbLIX pebep ¢ rabaputHbiMu pasmepammn 98x50 (h) mm
n TonwmHon 0,3 MM, NPOPUNNPOBAHHLIX BEPTUKANIBHBIMU U FTOPU3OHTaNbHBIMU  3Ura-
mu. Lar opebpeHuns (6 MMm) dukcupyeTca BepTuKanbHbiMM OTrMGamMn Ha nnacTuHax.
OTrmbbl nogpesaHbl CHU3Y Ha 17 MM Mo BbiCOTE Ans o6ecneyeHnsa nyyuwero noareka-
HUSA XONOAHOro Bo3ayxa K nnactnHam opebpeHus.

TennoBow KOHTaKT opebpeHnst ¢ Tpybamm obecneumBaeTca nx JOPHOBAHMEM Ha
0,5 MM, BbINOMHAEMbIM Ha cneynanbHOM CTaHKe B aBTOMaTUYECKOM pexume, MnoaToMmy
BHYTPEHHU anameTp opebpéHHbIX TpyO paBeH 14,5 MM a Hapy>XHbI Nocne AopHOBa-
Hua — 15,5 mMm. Ha aToM e cTaHke NpoM3BOAUTCA pasBanbLoOBKa KOHLUOB Tpyb ans
YCTaAHOBKM M Nankyn Kanayen ua megHbix Tpyo 15x1 mm.

HarpeBaTenbHble 3nemMeHTbl 06OpyAOBaHbl  BO3AYXOOTBOAALMMWU KpaHaMM,
KOTOpble OTKPbIBAKOTCA U 3aKpbIBAKOTCA crieumanbHbIM KITH0YOM UM OTBEPTKOM, a Tak-
Xe nonMmepHon TpyoGKown Anst oTBOAA BO3AYLUHO-NApOBOW CMECM.

1.5. KoHCTpyKuus KoHBekTOpa nokasaHa Ha puc. 1.1. Kopnyc koHBekTopa (2)
npeacrasnseT cobon ycTaHOBOYHbIN kopob anuHon ot 900 go 5100 mm, BbicoTom 110
MM ¥ ryGuHOM 272 MM, U3rOTOBIIEHHbIN U3 OLMHKOBAHHOIO CTanbHOro fnucra Tonwu-
Hon 1 MMm. BHyTpm Kopnyca ycTaHOBMeH HarpeBaTesSibHbI anemMeHT (1) ¢ BO34yXooT-
Boagyukom (5), BeHTUNaTop (7) € 3alMTHBIM KOXXyXoM (8) u knemmHas kopobka (9). Ko-
pob okaHTOBaH anioMUMHMEBBLIM Npodunem. Ha kopnyc yknagbiBaeTcs AeKkopaTuBHas
cbéMHas pewéTka (3). CHapyxu kopoba ¢ obenx CTOPOH MMEKTCHA ONopbl ANs ero Kpe-
naeHns K nony.

1.6. Kopob n HarpeBaTenbHbIN 3NEMEHT UMEIOT SMNOKCUMONMIPUPHOE MOKPbITUE
TEMHO-ceporo LuBeTa. [lekopaTuBHblE PELIETKN MOryT ObITb XXECTKUMM CTanbHbIMU UMK
PYNOHHbIMW, HAOPaHHbLIMK U3 AaNOMUHUEBLIX U AEPEBAHHbBIX MOMNEPEYHbIX MaHOK.




Puc. 1.1. KouBektop «M3otepm-TO-B»:
1 — HarpeBaTenbHbIN 3NIeMEeHT, 2 — Kopnyc, 3 — AeKopaTUBHasA peLuéTka,
4 — onopbl AN KpenneHus K nony, 5 — BO3ayxoBbINYCKHOM KpaH, 6 — KNy ansa
BO3AYyXOBbINYCKHOIO KpaHa, 7 — BEeHTUNATOP, 8 — 3alUTHbIN KOXYX BEHTUNATOpPA,
9 — kneMMHas kopobka, 10 — ynopHble YyCTAaHOBOYHbI€ BUHTbI.

1.7. BbinyckaroTca gse moaudukaumm koHBektopoB «W3otepm-TA-Bx»: npegHa-
3HayeHHble Tonbko Ansa otonneHunsa (KBK n KBKI1, cm. puc. 1.2 n 1.3) 1 ana otonneHus
n oxnaxgeHus (KBOK n KBOKIT, cm. puc. 1.4 n 1.5). Konsektopbl KBOK 1 KBOKIT o60-
pygoBaHbl NOAAOHOM M3 HepXaBetoLLen ctanu u Tpybkon ons oteBoga KOHAeHcaTa.

KoHBekTopbl «/3o0Tepm-T[-B» BbinyckatoTca Kak B koHUeBoM (puc. 1.2 n 1.4),
Tak 1 B NpoxogHoMm (puc. 1.3 n 1.5) ncnonHeHumsax.

HomeHknatypa v HOMUHanNbHbIM TEMMOBOM MOTOK 3TUX KOHBEKTOPOB B peXmmax
OTOMMEHUNA N oOXNaXaeHus npeactaeneHsl B Tabn. 1.1, a nx nnowagb NoOBEPXHOCTU Ha-
rpeea, Macca, EMKOCTb M KONIMYECTBO BEHTUNATOPOB — B Tabn. 1.2.

1.8. 3Ha4YeHNsi HOMVUHAMNLHOTO TEMNMOBOro NOTOKa KOHBEKTOPOB Q,y onpeaeneHs
B M30TEPMUYECKON Kamepe oThena OTonuTeNbHbIX NPUOGOPOB M CUCTEM OTOMNEHUSA
dryrn «HUNWcaHTeXHUKN» - rofloBHOrO MHCTUTYTa PP no paspaboTke u ucnbiTaHUSM
OoTONUTENbHBLIX NPMBOPOB COrNacHO MeToauKe TENSOBbLIX UCMbITaHU NPpUBOPOB Npu Te-
nnoHocutene soge [3] npu HopManbHbIX (HOPMAaTUBHLIX) YCNOBUAX: TeMrnepaTypHOM
Hanope (pa3HoCTK cpeaHeapudmeTnyeckon TemnepaTypbl Bogbl B npubope n temne-
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paTypbl Bo3gyxa B oTannusaeMom nomerleHnn) Q=70°C, pacxoge TenrnoHocuTens 4ve-
pe3 npnbop Mp,=0,1 kr/c (360 kr/4) n 6apomeTtpuyeckomM gasneHnn B=1013,3 rfa (760
MM pPT. CT.).

Mpn paboTe KOHBEKTOPOB B PEXUME OXNaXAEHUs HOPMATMBHbIE 3HAYEHUS Npu-
HATbI paBHbIMU: TeMmnepaTypHbIn Hanop Q=15°C, pacxoa xonogoHocutens 0,1 kr/c (360
Kr/4) n 6apomeTpuyeckoe gasnexHme B=1013,3 rfa (760 mm pT. CT.).

1.9. KoHekTopbl «M3oTepm-T[-B» nocraBnswoTcs B cbope, ynakoBaHHbIMU B
KapTOHHble KOPOOKM. B KOMNNEKT NOCTaBKM BXOAAT:

- HarpeBaTefbHbIA 31EMEHT C BO34YXOBbIMYCKHbIM KpaHOM — 1 WT.;

- kopnyc (ans koHBekTopoB KBOK 1 KBOKT1 BbInonHeH ¢ nogaoHom) — 1 wT.;

- [ekopaTmBHas pewéTtka — 1 wrt. (ana koHBekTopos AnvHon 3000 mm n Gonee

— 2 Wr.);

- onopbl Ans KpenneHus K nosny — 4 wT. (4na KOHBEKTopoB AnvHoM 1600 MM u

6onee — 6 WT.);

- BEHTUNATOPbLI C 3aWMTHBIMU KOXyXaMu (KONIMYeCTBO ykaszaHo B Tabn. 1.2);

- KnemmHasi kopobka — 1 wt. (ana koHBekTopoB anuHon 3000 mv n Gonee —

2 WwT.);

- K4 4518 BO34YXOBbINYCKHOrO KpaHa — 1 wr.;

KoHnBekTopbl anuHon 3000 mm 1 6onee BbiNyCKaKTCS C COCTaBHbIMU KOpMycamu
N HarpeBaTenbHbIMK anieMeHTaMu. OHM ynakoBbIBAOTCA B 2 KAPTOHHbIE KOPOOKM U Co-
eVHATCS NPU MOHTaXKe KOHBEKTOpPOB (CM. pasgen 5).

1.10. Hwke npuBefeHbl NpUMepbl YCNOBHOMO 0603HAYeHWsi KOHBEKTOPOB «W30-
Tepm-TO-B» cormacHo npuBegéHHoM Ha puc. 1.6 cxeme, NPUHATON 3aBOAOM-
N3roToBUTENEM NpU NOCTaBKke KOHBEKTOPOB B Poccunckyo degepaumio (npy 3akase v B
AOKYMEHTauun Ha ApYryto NpoAyKLUU0, B KOTOPOW OHU MOTYT OblTb MPUMEHEHDI).

[Mprmepbl YCroBHOro 0603HaYeHuns:

KoHBeKTOp OTOMUTENbHBIA BEHTUNATOPHLIA, BCTpaMBaeMbli B non, «Ksotepwm-
TO-B», koHueBown, BbicoTon 110 MM, anuHon 1200 MM, NEBOro UCMOSHEHUS!, C BHYTPEH-
Hen pe3bbon ¥2" n cTanbHON OeKOpaTUBHON PELUETKON:

KBK - 112 - J1-1/2BH. — Cp ;

TOT e KOHBEKTOpP, npoxoaHomn, Bbicoton 110, anuHon 4800 mm, npaBoro ncnon-

HEHWS, C Hapy>XHOWN pe3bbon V2" n AepeBAHHON OEKOPaTUBHOWN PELLETKON:
KBKIT— 148 — N1 - 1/2Hap. - Op ;

KOHBEKTOP OTOMUTESIbHO-OXNaauTEeNbHbI BEHTUNATOPHbLINA, BCTpauBaeMbld B
non, «M3otepm-TO-B», koHueBown, BbicoTon 110 MM, anvHon 1200 mm, NeBOro ucnors-
HEHWs, C BHyTpPeHHen pe3bbon 2" n ctanbHOM AEKOPaTUBHOW PELLETKOMN:

KBOK — 112 — J1- 1/2BH. — Cp .

1.11. LleHbl koHBekTOpOB «/30Tepm-T-B» npuBeaeHbl B npanc-nnuctax mUsro-
ToBuTena (TenedoHbl ykasaHbl B N. 1.1) u aunepckux ovpm (B Mockse — pupma «I eH-
Ta» (095) 780-50-53).

1.12. LeHa pekomeHOaumn no NpUMEHEHUo KoHBekTopoB «W3oTepm-TO-B» —
AOroBopHasi.

1.13. OAO «®upma M3otepm» NOCTOSAHHO paboTaeT Hag COBEPLUEHCTBOBAHMEM
CBOMX OTONUTENbHbIX NPUBOPOB N OCTaBNsAET 3a cOOOM NPaBO HA BHECEHME N3MEHEHWUI
B KOHCTPYKLUMIO M3OENUA U TEXHONOrMYECKUA pernameHT MX U3roToBreHust B noboe
Bpems 6e3 npeaBapuUTENbHOrO yBEAOMIIEHUS!, €CMNN TOMBbKO OHU HE MEHSII0T OCHOBHbIX
XapaKTePUCTUK MNPOAYKLUN.

1.14. OO0 «Burtarepm» He HECET OTBETCTBEHHOCTH 33 KaKHE-THOO OIMMOKH B KaTallorax,
6pOHHOan WM JPYTUX MMEYATHBIX MAaT€praiax, B KOTOPbIX 3aUMCTBOBAHbI MAaTCpUAJILI HACTOA-
X PEKOMEH Il 6€3 COTJIACOBaHMSI ¢ UX pa3paboTIMKaAMHU.
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Puc. 1.2. KouBektop KBK KOHLEBOM C NpaBOCTOPOHHUM NOACOEANHEHUNEM
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Puc. 1.3. KonBektop KBKI1 npoxogHon
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Puc. 1.4. Kousektop KBOK KoHLEeBOW C NPaBOCTOPOHHUM MOAKITHOYEHUEM
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Puc. 1.5. Kousektop KBOKI1 npoxoaHon.



Kounsexrop “H3orepm-T/A-B” KBK - 115 — l} - lfiflap. -Ap
'Y

Tun

KBK —koneexmop ¢ éenmuramopom, 011 obozpesa
nOMEWeHUA, KOHYEBo

KBKII — kongexmop ¢ eenmunamopom, 011 obozpesa
nOMeEWweHuA, RPOXOOHOU

KBOK —koHgexmop ¢ 6eHmunimopom, ona obozpesa u
OXAANCOCHUA NOMEWYEHUA, KOHYEROU

KBOKII — kongexmop ¢ éenmuiaamopom, 0as obozpeaa
U OXAANCOEHUA NOMEWEeHUA, HPOXOOHOU

I'abapummbie paimepsl, MM
Buicoma: 1=110
Muna: 09=900, , 12=1200, 15=1500,, 18=1800, 21=2100, 24=2400,
27=2700, 30=3000, 33=3300, 36= 3600, 39= 3900, 42=4200,
45=4500,48=4800,51= 5100 (c 30 no 51 cocmasnsie)

Iooknwouenue Kk cucmeme omMonieHus
I - npasocmoponHee nOOKNoYeHue
JI - negocmopontee nOOKTIOYERUE
Peszbba noorknoenun K cucmeme Omnaenus
1/2" Hap.-napyxcnaa , Bu.-6Hympennas
Bapuanmot pewiemsu
Cp — cmanwHas pewemya
Hp — depeeannaa pewiemra
Ap — anomunuesan peviemxa

Puc. 1.6. Cxema ycnoBHbIX 0603Ha4eHMN KOHBeKTOpoB «U3oTepm-TA-B»



Ta6bnuua 1.1. HomeHknaTypa u HOMUHaNbHbIA TENIOBOM NOTOK KOHBeKkTOopoB «U3oTepm-TL-B»
B peXumax OTOMSNEeHUA U oxnaxaeHus

HomMunHanbHbIN TENNOBON MOTOK Qyy, KBT
O603Ha4YeHNs1 KOHBEKTOPOB [rvHa L, B pexunme oTonnenus (ToﬁbiiﬁmﬂeK%XgﬁﬁﬂsggﬂKﬂ)
MM CKOpOCTb BpalleHWsi BEHTUNATOpa

KOHLIEBbIX NPOXOAHbIX 0 Min Norm Max Min Norm Max
KBK (KBOK)-109 | KBKI (KBOKI1)-109 900 0,28 0,56 0,8 1,2 0,08 0,15 0,21
KBK (KBOK)-112 | KBKI (KBOKI)-112 1200 0,4 0,7 1,0 1,52 0,13 0,22 0,31
KBK (KBOK)-115 | KBKIN (KBOKI)-115 1500 0,53 1,13 1,7 2,51 0,18 0,3 0,42
KBK (KBOK)-118 | KBKIT (KBOKI)-118 1800 0,66 1,33 19 2,91 0,22 0,37 0,52
KBK (KBOK)-121 | KBKI (KBOKI)-121 2100 0,78 1,48 2,0 3,28 0,26 0,44 0,62
KBK (KBOK)-124 | KBKI1 (KBOKI)-124 2400 0,92 1,59 2,13 3,49 0,3 0,51 0,72
KBK (KBOK)-127 | KBKI (KBOKI)-127 2700 1,0 2,01 2,71 4,44 0,33 0,56 0,79
KBK (KBOK)-130 | KBKI1 (KBOKI)-130 3000 1,05 2,03 2,75 4,5 0,35 0,59 0,83
KBK (KBOK)-133 | KBKI1 (KBOKI)-133 3300 1,18 2,19 2,95 4,83 0,39 0,66 0,93
KBK (KBOK)-136 | KBKM (KBOKI)-136 3600 1,31 2,63 3,56 5,84 0,43 0,73 1,03
KBK (KBOK)-139 | KBKI (KBOKI)-139 3900 1,44 2,82 3,79 6,21 0,47 0,8 1,13
KBK (KBOK)-142 | KBKI (KBOKI)-142 4200 1,57 2,96 4.0 6,56 0,52 0,88 1,29
KBK (KBOK)-145 | KBKIN (KBOKI)-145 4500 1,7 3,4 4,18 6,86 0,56 0,95 1,34
KBK (KBOK)-148 | KBKI (KBOKI)-148 4800 1,78 3,5 4,72 7,74 0,59 1,0 1,41
KBK (KBOK)-151 | KBKI (KBOKI)-151 5100 1,92 3,67 4,93 8,09 0,63 1,07 1,51

Mpumeyanus. 1. Kousektopbl KBK 1 KBKIM npegHasHaveHbl ana paboTbl TONbKO B peXnmMe HarpeBaHus Bo3ayxa; KOHBEKTOpbI
KBOK n KBOKIT — B pexxumax HarpeBaHusi 1 OXNaxaeHns Bo3gyxa.

2. HoMWHanbHbIM TENNOBOM NOTOK KOHBEKTOPOB ONPEAENEH NPW YCTaHOBKE BEHTUNSATOPaA BHYTPU Kopoba CO CTOPOHbI MOMe-
weHunsa. [lpy pasmeLleHnn BEHTUNATOPA CO CTOPOHbI HapY)XXHOro OrpaXkaeHus 3HadeHus Q,y yBernuvyusBaeTcs B CpefHeM Ha
3%.
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Tabnuua 1.2. TexHM4yeckne xapakTepmMcTuku KoHBekTopoB «U3otepm-TA-B»

O603Ha4eHnss KOHBEKTO MoTpebnsiemasi s
poB AnvHa Konuectso MOLLIHOCTb HapyxHon O6vém Boabl B | Macca, kr
L, mm | BEHTVIATOROB, | o imunsiropos | MOBSPXHOCTV o pexrope, n | (cnpasouras)
KOHLIEBbIX MPOXOAHbIX wr- Bt TennFo,oSQ/leHa
KBK (KBOK)-109 | KBKIMN (KBOKIM)-109 | 900 1 32 1,12 0,23 114
KBK (KBOK)-112 | KBKN (KBOKIM)-112 | 1200 1 48 1,65 0,31 14,4
KBK (KBOK)-115 | KBKMN (KBOKIM)-115 | 1500 2 77 2,2 0,4 18,9
KBK (KBOK)-118 | KBKI (KBOKIM)-118 | 1800 2 80 2,72 0,49 22,4
KBK (KBOK)-121 | KBKM (KBOKIM)-121 | 2100 2 96 3,26 0,58 25,7
KBK (KBOK)-124 | KBKN (KBOKIM)-124 | 2400 2 125 3,79 0,68 30,4
KBK (KBOK)-127 | KBKM (KBOKIM)-127 | 2700 3 128 4,15 0,78 33,4
KBK (KBOK)-130 | KBKI (KBOKIM)-130 | 3000 4 154 4,38 0,88 36,9
KBK (KBOK)-133 | KBKI (KBOKIM)-133 | 3300 4 157 4,91 0,97 40,0
KBK (KBOK)-136 | KBKI (KBOKIM)-136 | 3600 4 160 5,45 1,06 44,6
KBK (KBOK)-139 | KBKI (KBOKIM)-139 | 3900 4 176 5,98 1,15 48,1
KBK (KBOK)-142 | KBKIN (KBOKIM)-142 | 4200 4 192 6,52 1,24 51,3
KBK (KBOK)-145 | KBKI (KBOKIM)-145 | 4500 4 221 7,05 1,33 58,1
KBK (KBOK)-148 | KBKI (KBOKI)-148 | 4800 5 250 7,41 1,42 61,9
KBK (KBOK)-151 | KBKIMN (KBOKIM)-151 | 5100 5 253 7,94 1,51 68,6




2. CXEMbI U 3NIEMEHTbI CUCTEM OTONNEHUA

2.1. OTtonuTernbHble KOHBeEKTOPbI «30Tepm-T[-B» npegHasHadeHbl ong npume-
HEHNA B cUCTEeMaxX OTOMMEHUS 30aHUN PasfMYHOrO HasHavyeHus (Yalle B 0OLiecTBeH-
HbIX U aMUHUCTPATUBHBIX 34aHUAX, KOHLEPTHbIX 3anax, xonmnax, gone, marasuHax,
CMOPTUBHbIX KOMMNMEKCax u T. N.). QTN KOHBEKTOPbl YAA4yHO peluarT npobnembl OTO-
NfeHnst NOMEeLLEHNN, UMEIOLLMX HU3KO PacnoNnoOXeHHOe OCTeKNeHue. B xunbix 3gaHnax
OHW MOTyT ObITb YCTaHOBIMEHbI, HAaNpUMep, B BECTMOIOMSAX, B 3UMHUX cagax U OpYyrux
NoAo06HbIX NOMELLEHNSAX.

OTN KOHBEKTOPbI yAa4YHO BMUCLIBAOTCA B CMHTE3MPOBAaHHbIE CUCTEMbI OTomnse-
HUSA, BEHTUNALMM N KOHANLMOHUPOBAHNA C «UHTENMEKTYanbHbIM» yNpaBieHneM B MHO-
rO3TaXHbIX U MHOTOYHKLMOHANbHbIX 30aHUSX.

2.2. BcTpoeHHble B nosi KOHBeKTopbl «M3oTepMm-TO-B» ¢ BeHTUNATOpamu peko-
MeHOyeTCA MNPUMEHATb TOSbKO B HACOCHbLIX CUCTEMax OoTonseHus. PekomeHgyeTtcs
NpUCOeauHATL UX K  MarncTpansam TOMbKo MO ABYXTPYOHbIM cxemaM. B Tex cnydasix,
Koraa 3TW KOHBEKTOpPbI NpegHasHayeHbl Ans paboTbl B pexmnmax Kak OTONMeHus, Tak u
oxnaxaeHusi, obBsizka MOXeT ObiTb BbINOMHEHA Takke N0 TPEXTPYOHOM MNN YeTbIPEX-
TPyOHOM Cxeme CUCTEM OTOMSMEHUS!, XapaKTEpPHOW ANS CUCTEM KOHAULMOHWPOBAHUSA
Bo3ayxa. [ByxTpybHas cuctema Takke Mo3BonsieT paboTtartb B pexume OTONNEHUS
NI OXIaXaeHus npyu  yCcrnoBumn BO3MOXHOCTU €€ NepekNioyYeHns Ha UCTOYHUK TENNOThI
UM xonoga no OKOHYaHWM UM B Ha4Yane oTonNUTENbLHOro nepuoaa.

2.3. KoHBekTtopbl «N30Tepm-T[-B» pekomeHayeTcsa pasmelwiaTb B NOAMNOSIbHbIX
KaHanax HenocpeacTBEHHO BOMM3M OT HAPY>KHOMO OrpaXKaeHusl, B YaCTHOCTU, OCTekne-
HUS.

2.4. Hanbonee uenecoobpasHo yCTaHOBUTb KOHBEKTOPbI C PAcronoXeHWeM Ha-
rpeBaTesibHOro afieMeHTa CO CTOPOHbl OCTEKMeHUs (HapyxHoro orpaxgeHus). [Mpu
3TOM CBOAUTCA K MMHMMYMY OMACHOCTb 3anoTeBaHus wunuM obpasoBaHUs MHES Ha
BHYTPEHHEN NOBEPXHOCTU cTekna. [py yCcTaHOBKEe 3TUX KOHBEKTOPOB C pa3BOPOTOM Ha
180° oT paccMOTpPeHHOro BapuaHTa addeKTUBHOCTb 3alUUThbl OT 3arnoTeBaHUs 3Hauu-
TENbHO CHMXaeTCsl, XOTs TennoBasd MOLHOCTb npubopa HECKONbKO yBeNnuyMBaeTcs
(cm. npumeyaHue 2 k Tabn. 1.1).

2.5. KayecTtBO TennoHocutens — ropsivyer Boabl AOSMKHO OTBEYaTb TpeboBaHUAM
[4]. B pexvme oxnaxaeHus moxeT ObiTb MCNONb3oBaHa BogonpoBoaHasi Boga. C yyé-
TOM crneyndukn pasmMeLleHnsi BCTpamBaeMblX B MOST KOHBEKTOPOB B Ka4eCTBE TErsoHO-
cuTenst MoryT ObiTb MCMOMb30BaHbl HU3KO3aMep3arLwme XUOKocTU. B oTeyecTBeHHOM
npakTuke xopoLo cebsi 3apekomeHaoBanu aHTUdpu3bl Mapok «DIXIS», «DIXIS TOP»
N «Ténnbin oM.

2.6. NMpwn BbIGOpPE CXEMBI MOAKMOYEHUS KOHBEKTOPOB MOXHO OPUEHTUPOBATLCA
Ha pelleHns TpagnuunoHHOW NOKBAPTUPHOM FOPU3OHTaNbHOW pa3BoaKM TENNONPOBOAOB,
NCronb3yeMom B XUITbIX 34aHUAX: MANHTYCHOW — puc. 2.1 u nyyeBon — puc. 2.2.

2.7. luTaHne TaHreHcuanbHbIX BEHTUNATOPOB KOHBEKTOPA, OCYLLECTBIISETCA OT
ofHO(pa3HON ceTn NepeMeHHOro Toka HOMUHanNbHbIM HanpsXXeHnem 220B+10% un yac-
ToTOoM 50+10U.

2.8. MNogknounB KOHBEKTOPLI K PErynaTopy CKoOpocTu (4Yncna obopoToB) BEHTU-
NATOPOB, MOXHO OCYLLEeCTBNATb PErysiMpoBKy TEMIOBOrO NMOTOKa KOHBEKTOPOB, a npu
OCHaLLEeHUN CUCTEMbI TepMOCTaTamun, obecneymBaeTca aBTOMaTUYECKOE BKIHOYEHME U
BbIKIMIOYEHNE BEHTUNSATOPOB MNPU M3MEHEHUW TemnepaTypbl BO3gyxa B MOMELLEHUN.
Cxema coegnHeHun cm. puc.2.3.



A

[
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=

Puc. 2.2. Cuctema oTonneHusi NoOKBapTUpHaa ABYXTpybOHas ny4yeBas
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Pezynamop
Pezynamap CKopoCmu
meMnepamyps (4ucna odopomob)
vy /
o
2208 - <]
50Tu o

L N PE

KBK

L N PE

KBK

L N PE

KBK

Puc.2.3 Cxema noAknioyeHusi perynsitopa CKOpocTu u TemnepaTypbl.
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3. TMOPABJIMMECKUU PACYET

3.1. 'vapaBnuyeckun pacyeéT NPoOBOAUTCHA MO CYLLECTBYIOLWMM MeTOAMKaMm C
NPUMEHEHNEM OCHOBHbIX PACHETHbLIX 3aBMCUMOCTEMN, W3NOXEHHbLIX B CrneunansHom
CrpaBoOYHO-UHOPMaLNOHHON nuTepaTtype [5], [6] u [7], ¢ y4€TOM AaHHbIX, NPUBEaEH-
HbIX B HACTOALLMX PEKOMeHAaUNAX.

3.2. Mpw rmppaBnn4eckoM pacdéTte TenronpoBoAOB MNOTEPU AABIEHUS Ha Tpe-
HWEe W NpeoforieHMe MECTHbIX COMPOTUBIIEHUN criedyeT onpeaenaTb Mo MeTody «xa-
PaKTEPUCTUK COMPOTUBIIEHUSA»

AP =S .M? (3.1)
nnnm no Metony «yaesibHbIX NMNHENHbIX noTepb gasrneHuna»
AP=R-L+2Z, (3.2)

roe AP - notepu gaBneHus Ha TpeHne 1 NpeofoneHne MecTHbIX conpoTuBneHun, lMa;

S=A-(’ - xapakTepucTuka CONpoTUBIEHNSA y4acTKa TENmnonpoBogoB, paBHas rnorepe
[aBneHns B HEM npwu pacxoge TennoHocutens 1 kr/c, Ma/(kr/c)?;

A - ypernbHOe CKOPOCTHOE AaBrfeHve B TennonpoBodax Nnpu pacxode TernroHOCU-
Tena 1 kr/c , Mal(kr/c)? (Npu TennoHocuTene Boae NPUHUMAETCS MO NPUMNOXEHMIO 1);

(= [(I /d(gH)XL+Sz] - NPUBEOEHHBLIN KO3 PUUMEHT CONPOTUBIIEHUS pacCYMTbIBae-

MOro yyacTka TensnonpoBoAaa;
A - KOS(PPUUMEHT TpeHuUs;
dew - BHYTPEHHUW AMaMeTp Tenronposoaa, m;
| /d, - npuBeAEHHbIN KOIMMPUUNEHT rmapaBnnyeckoro TpeHus, 1/m (cMm. npunoxe-

Hue 1);
L - AanvHa paccuMTbiBaeMOro yyacTtka TennonpoBsoja, M;
2( - cymma KoadpPMLUNEHTOB MECTHbLIX COMPOTUBIEHUN;
M - MacCHbIN pacxon TENNOHOCUTENS, Kr/C;
R - ygenbHas nuHerHas notepsi AaBneHus Ha 1 m TpyObl, MNa/m;
Z - MeCTHble NoTepun AaBrieHns Ha yyacTke, [a .

3.3. 'mgpaennyeckme ucnblTaHust NpoBedeHbl cornacHo metoavke HUWcaHTex-
Huku [8]. OHa nosBonseT onpeaenaTb 3Ha4YeHUs1 NPUBEAEHHbBIX KOIPULNEHTOB MECT-
HOro COMNpPOTMBNEHUA (uy U XapakTEPUCTUK CONPOTUBIIEHNS S,y NPU HOPMarbHbIX YCIo-
BUsIX (Npu pacxoae Boabl Yepes npubop 0,1 kr/c unm 360 Kr/4) nocne nepuoga akcnnya-
Tauun, B Te4EeHNe KOTOporo KOIULMEHTbI TPEHUSI MEPHBIX YY4aCTKOB CTaslbHbIX HO-
BbIX TpyD Ha nogBoakax K UCMbITbiIBAEMbIM OTOMUTENbHBIM NpubopamM AOCTUralT 3Ha-
YEeHWUN, COOTBETCTBYHOLUMX KOIPMPULMEHTY TPEHMSA CTanbHbiX TPYO C 3KBMBANEHTHOM
LwepoxoBaTocCTblo 0,2 MM.

CornacHo akcnsiyaTauuoHHbIM UCTbITAHUAM psifa pagnaTopoB U KOHBEKTOPOB,
npoBef€HHbIM OO0 «Butatepm», rugpasnuMyeckme nokasatenn OoTONUTESbHbIX Mpu-
6opoB., onpeaenéHHbIX NO YNoMsAHYTON meToauke [8], B cpeaHeM COOTBETCTBYIOT TPEX-
NeTHEMY CPOKYy MX paboTbl B OTEYECTBEHHbIX CUCTEMAX OTOMNNEHUS.

3.4. B 1abn. 3.1 npuBeOeHbl rMapaBriMyecKne XapakTePUCTMKN KOHBEKTOPOB
«M3oTepm-TO-B» npu HopmaTtuBHOM pacxofe ropsyen soabl Yepesd npubop Mq,=0,1
kr/c (360 kr/4)

3.5. MNMpwn pabote koHBekTOpoB KBOK 1 KBOKIT B pexume oxnaxaeHnsa Bo3gyxa
AaHHble Tabnuubl 3.1 cnegyeT yBenuyuuTb B 1,25 pasa.
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Ta6bnuua 3.1. 'mgpaBnuyeckne xapakTepUCTUKM KOHBEKTOPOB

«N3oTepm-TO-B» B pexxume HarpeBaHuUs Bo3ayxa

XapakTepucTuka
0603HaquV|ﬂ KOHBEKTOpPOB Kr(z)sgz)(li_l)”u”eHT MECTHO- conpoTuBIieHnA
potvBnennA Ly | g 0% Maj(kric)?

KOHLUEBbIX NPOXOAHbIX KOHLUEBbLIX | MPOXOAHbLIX | KOHLUEBBLIX | MPOXOAHbIX
KBK (KBOK)-109 | KBKM (KBOKM)-109 | 3.4 1.9 4,66 2.6
KBK (KBOK)-112 | KBKM (KBOKM)-112 | 5.2 2.8 712 3,84
KBK (KBOK)-115 | KBKM (KBOKN)-115 | 7.0 3,7 9,59 5,07
KBK (KBOK)-118 | KBKM (KBOKN)-118 | 88 46 12,06 6.3
KBK (KBOK)-121 | KBKM (KBOKM)-121 | 106 5,5 14,52 7,54
KBK (KBOK)-124 | KBKM (KBOKM)-124 | 12.4 604 16,99 8,77
KBK (KBOK)-127 | KBKN (KBOKN)-127 | 142 7.3 19,45 10,0
KBK (KBOK)-130 | KBKM (KBOKM)-130 | 16,0 8,2 21,02 11,23
KBK (KBOK)-133 | KBKM (KBOKM)-133 | 17.8 9.1 24,39 12,47
KBK (KBOK)-136 | KBKM (KBOKM)-136 | 19.6 10,0 26,85 13,7
KBK (KBOK)-139 | KBKM (KBOKM)-139 | 21.4 10,9 29,32 14,93
KBK (KBOK)-142 | KBKN (KBOKN)-142 | 232 118 31,78 16,17
KBK (KBOK)-145 | KBKM (KBOKM)-145 |  25.0 12,7 34,25 17,4
KBK (KBOK)-148 | KBKMN (KBOKM)-148 | 268 13,6 36,72 18,63
KBK (KBOK)-151 | KBKM (KBOKM)-151 |  28.6 145 39,18 19,86

3.6. MNpwu onpegeneHnn rmapaBnnyeCcKMx XapakTepucTuk MeaHblx TpyO KOHBEKTO-
poB, YCTaHaBMMBaeMbIX B cMCTeMax OTonfneHus ¢ napameTtpamu 105/70, 95/70, 90/70 un
80/60°C, npu pacxogax TennoHocuTenst Mg, Kr/c, oTnMYHbIX OT HOopMupyemoro (0,1
Kr/c), 3HadyeHuns Cuy U Suy 13 Tabn. 3.1 cnegyeT YMHOXUTL Ha NOMNPaBOYHbIN KO3 PULK-
€HT Q3 , NPMHUMaeMbIn no Tabn. 3.2.

3.7. 3HavYeHnsa yaenbHbIX CKOPOCTHbLIX AaBMeHUA N NpUBEAEHHbIX KO3 duumneH-
TOB MOpaBfNYecKoro TpeHust Ans cTasibHbIX TeNSIONPOBOLOB CUCTEM OTOMMEHUS Npu-
HUMaTCSA NO NpunoxeHuto 1. MmgpaBnuyeckne xapakTepucTukM MegHblX TennonpoBo-
A0B NpuBeAeHbl B NPUMOXEHUN 2.

3.8. 'vMapaBnnyeckne xapakTepucTukm NoNMNponuMneHoBbiX Tpyb Tnna «Pysumo-
TepM» 1 metannononmmepHblx Tpyo «Kutek» nmetotcs B OO0 «Butatepm», a Takke B
OO0 «MexpernoHanbHasa komnaHus» [Ten. (095) 105-05-66] u B ToproBom aome
«["eHTa-Mocksa» [Ten. (095) 780-50-55].

AHanornyHble gaHHble Ansi KOMOUHUPOBAHHbBIX MONMMPONUIIEHOBLIX TPy TMNa
«®y3sunotepm LWTabu» npmeegeHbl B TP 125-02 [10], Ans nonuaTUNEHOBLIX MeTanno-
nonumepHbix Tpyd nmetotca B OO0 «Butatepm», a Takke B gpyrmx mpmax, nocras-
NALWMX MeTanNonoMMepHble TpyObl.

3Ha4yeHnsa KO3 PUUMEHTOB MECTHOIO CONPOTUBIIEHUS] KOHCTPYKTUBHBIX 3r1eMeH-
TOB CUCTEM BOASAHOIO OTOMSIEHUS NPUHMMaOTCA MO «CrnpaBOYHUKY MPOEKTUPOBLLMKA,
4. 1, «OTonneHune» [6].
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3.9. MNpu ncnonb3oBaHUN HU3KO3aMep3aloLero TennoHocuTens (Hanpumep, Ha
aTuneHrnukoneson ocHoBe «DIXIS 30») rmgpaBnuyeckme XapakTepuUcTUKN KOHBEKTOP-
HOro y3na cregyet yBenunumeath B 1,25 pasa, npu ucnonb3oBaHum aHtugpmsa «DIXIS
TOP» (Ha nponuneHrnukoneson ocHose) — B 1,5 paasa.

3.10. CornacHo gaHHbiMm OO0 «Butatepm» n OO0 «['ennc UMHT» npousBogu-
TENbHOCTb HACOCOB A1 CUCTEM OTOMMEHUs, 3anofnHAEMbIX aHTUPPU3oM «DIXIS-30»,
HeobxogmMmo yBenuumaTtb Ha 10% , a ux Hanop Ha 50% B CBA3WN C CyLWECTBEHHbLIM
pasnuumem TensioomsnyecKknx CBOMCTB aHTUdpKr3a 1 BOAbI.

Ta6bnuua 3.2. lMonpaBo4HbIN KOIPPULMEHT @3 ANA pacyéTa

rmapaBfiM4ecKoro ConpoTUBIIEHNA KOHBEKTOpa Npu pacxoaax

TennoHocutens M, Yepe3 ero npucoeanHUTENbLHbIE NAaTPYOKK,
oTnunyYHbIX oT 0,1 kr/c (360 Kr/4)

Mnp Mnp

Kr/c Kr/y ®s Kr/c Kr/y ®s
0,0056 20 2,036 0,1222 440 0,976
0,0111 40 1,244 0,1278 460 0,971
0,0167 60 1,289 0,1333 480 0,967
0,0222 80 1,232 0,1389 500 0,962
0,0278 100 1,191 0,1444 520 0,958
0,0333 120 1,159 0,15 540 0,954
0,0389 140 1,133 0,1556 560 0,95
0,0444 160 1,112 0,1611 580 0,947

0,05 180 1,094 0,1667 600 0,943
0,0556 200 1,079 0,1722 620 0,94
0,0611 220 1,065 0,1778 640 0,937
0,0667 240 1,053 0,1833 660 0,934
0,0722 260 1,042 0,1889 680 0,931
0,0778 280 1,032 0,1994 700 0,928
0,0833 300 1,023 0,2 720 0,926
0,0889 320 1,015 0,2056 740 0,923
0,0944 340 1,007 0,2111 760 0,921

0,1 360 1,0 0,2167 780 0,918
0,1056 380 0,994 0,2222 800 0,916
0,1111 400 0,987 0,2499 900 0,911
0,1167 420 0,982 0,2778 1000 0,908
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4. TENNTOBOWU PACYET

4.1. TennoBon pacy€T NpPoBOAUTCA MO CYLLECTBYIOLUM METOAUKaM C NpUMeHe-
HMEM OCHOBHbIX PACYETHbIX 3aBUCUMOCTEN, U3IOXEHHbIX B CreumansHon 1 B CnpaBoY-
HO-MH(OpMaLUMOHHON nuTepaTtype [5], [6] n [7], ¢ y4ETOM AaHHbIX, NPUBEAEHHBLIX B Ha-
CTOALMNX peKoMeHOaUunsIX.

4.3. Tennoson noTtok O, BT, koHBekTOpoB «M30Tepm-TO-B» npu ycnosuax, oT-
NNYHBIX OT HOPMaIibHbIX (HOPMUPOBAHHLIX), orpeaenseTcsa no popmyrne

0=0, AQYQ, )" AM,, J01)' =0, % 4,30 = K, <04 4%,  (4.1)

rae O, - HOMVHaMbHbIV TEMSIOBOV MOTOK KOHBEKTOPA MPW HOPMAsbHbIX YCMOBUSX, MPUHI-
MaeMbliri no Tadn. 1.1 n 1.2, kBT;
© - dakTnyeckuin TemnepaTypHbIi Hanop, °C, onpeaensiemsiii o opmyne

+ Dr
Q=t”2t"-tn=tH-%-tn. 4.2)

3necb

ty n I - cooTBETCTBEHHO HavanbHasa 1 KOHeYHasa TemnepaTypbl TENOHOCUTENS UMK
XonogoHocuTens (Ha BXxode v Bbixoae) B KOHBekTope, °C;

t; - pac4yétHaa Temnepartypa nomMelieHns, NpUHUMaemMas paBHON Pac4YETHON TEM-
nepatype Bo3gyxa B nomelieHuu tg, °C;

Dr,, - nepenas Temnepatyp TEMIIOHOCUTENS (XOMOAOHOCUTENS) MEXAY BXOLOM W

BbIXO[IOM KOHBeKTOpa, °C;

®uy - HOPMMPOBAHHLI TemMnepaTypHbI Hanop, paBHbl 70°C B pexviMe HarpeBa-
HMSA Bo3ayxa n 15°C B pexumMe oxnaxaeHust Bo3ayxa;

N n M - amoMpu4eckne nokasaTtesiu CTeneHn cCOOTBETCTBEHHO MPU OTHOCUTENbHbIX
TemnepaTypHOM Harnope U pacxofe TensoHOCUTENs UM xonogoHocuTens (NpuHUMa-
toTca no T1ab. 4.1);

an - (hakT4eCcKnin MaccHbI pacxod TeNSIOHOCUTENS Yepes KOHBEKTOP, Kr/C;

0,1 — HOPMUPOBAHHbLIN MACCHbIN pacxoq TENNOHOCUTENS Yepe3 KOHBEKTOP, Kr/C;

b — 6GespasmepHbIi NMONPaBOYHbIN KOIMMULMEHT Ha pacyéTHoe aTtMocdepHoe
AaBneHune (npuHMMaeTcs no 1abn. 4.2 TONbKo ANSA pexuma HarpeBaHus Bo3gyxa npu
BbIKITKOYEHHOM BEHTUNATOPE — pexum 0);

], = (Q/QHy )”" — 6e3pa3mMepHbIn NONPaBOYHbIN KO3(PEHULMEHT, C MOMOLLBIO KOTOPO-

ro y4yntbiBaeTCs U3MEHEHMe TennoBOro noToka KOHBEKTopa Mnpy OTNINYUA  PacyYETHOro
TemnepaTypHOro Hanopa OT HoOpManbHOro (NpUHMUMaeTcs no Tabn. 4.3 u 4.4);

], = (an/O,l)’” — 6Ge3pasmepHbIi NONPaBOYHbIA KO3 MULIMEHT, C MOMOLLIbIO KOTOPO-
ro y4yntbiBaeTcs M3MEHEHMe TensnoBOro NnoToka KOHBEKTopa Npwu OTIIMYUN PacYETHOro
MaCcCHOro pacxofa TennoHocutens (XonogoHocuTens) Yyepes npubop OT HOpManbHOro
(npuHnmaeTcs no tabn. 4.7);

K.y — koathuumeHT Tennonepenayn KOHBEKTOpPA NMPU HOPMarbHbIX YCIOBUSIX, Of-
pegensembin no oopmyne

0
Y = BT/(M?-°C), (4.3)
FQ
roe F — nnowaab HapyXHoi MOBEPXHOCTU TennoobmeHa koHBekTopa, M> (MpUHK-
mMaeTtcsa no Tabn. 1.5).

Hy
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4.4. KoacpduumeHT Tennonepenayn konsektopa K, BT/(M?-°C), npu ycrnoBusx, oT-
NNYHBIX OT HOpPMarbHbIX, onpeaenseTcs no popmyne

K=K, AQQ, ) xAm,, /01) =K, AQ/70)" 5 , . (4.4)

4.5. NonesHbIn TennoBon NOTOK TEMSONPOBOAOB B 3aBUCMMOCTU OT MecTa Mnpo-
Knagkm npuHumaeTca obbidHO B npegenax 50-90% ot obuwien tennootaaym Tpy6 npu
NpokKnagke ux y HapyXHblx CTeH, n gocturaet 100% npu pacrnonoXxeHuu TennonpoBo-
A0B Y BHYTPEHHUX neperopogok. TensioBon NOTOK 1 M OTKPbLITO MPONOXEHHbIX BEPTU-
KanbHbIX U FOPU3OHTanNbHbIX MagKMX MeTannmydecknx Tpyd, OKpalleHHbIX MacnsHoWu
Kpackoun, onpeaenseTrca no npusioxeHuo 3.

4.6. lMpn ncnonb3oBaHun aHtudpmsa «DIXIS 30» Heobxogumasi nnowagb no-
BEPXHOCTWN HarpeBa AOSKHa ObiTb yBenuMyeHa B cpegHeM B 1,12 pasa no CpaBHEHMUIO C
paccyMTaHHOW npu TennoHocuTene soge. lNpu ncnonb3oBaHMKM aHTUMPU3a Ha OCHOBE
nponuneHrnukons «DIXIS TOP» nnowagb NOBEPXHOCTU HarpeBa pekoMeHayeTcs
yBenuunTb B 1,3 pasa.

4.7. TennoBow pacy€T KOHBEKTOPOB crieayeT BECTU Ha CKOPOCTHOM pexum Norm.
Mpn HEBO3MOXHOCTM nNoabopa KOHBEKTOPOB Ha pexum Norm gonyckaeTtcs, B BUAe Uc-
KntoYeHus1, OCyLLecTBNATL noadop npubopos Ha Bonee BbICOKUIN pexum Max.

Pexunmbl cBoBoaHOM KOHBEKLMM U Min criegyeT npuHUMaTb Npu Heo6xoanumMocTu
AEeXypHOro otonneHunsa. Pexxum Max pekomeHayeTcs Ucnonb3oBaTb B nepuog HaTona.
[MepekntoyeHne pexxmmoB OCYLLECTBNAETCS BPYYHYHO.

4.8. lpu paboTe B pexmme oxnaxgeHus pekoMeHayeTCcs UCNosb30BaTb MaKCU-
MarbHYH CKOPOCTb BpalLleHUs poTopa BEHTUNATOpA.

Ta6nuua 4.1. YcpeaHEHHble 3Ha4YeHuUsi NoKasaTernien cTeneHn
N MU M B pexumax HarpeBaHUS U OXNaxaeHus

CKOPOCTHOI PEXuM PexuM HarpeBaHusi PexuM oxnaxaeHust
BEHTUNSATOPA n m n m
O (BbIKIMOYEH) 0,3 0,05 - -
Min 0,03 0,09 -0,3 0,23
Norm 0,03 0,09 - 0,05 0,25
Max 0,03 0,09 0 0,3

Ta6bnuua 4.2. 3Ha4yeHMA nonpaBoYHOro kKoadgpduumeHTa b, ¢ nomoubo
KOTOPOro y4YMTbiBaeTCsl BJIUSIHUE PaCYETHOro atMoccepHoOro AaBreHuUs
BO34yXa Ha TenynoBOW NOTOK KOHBeKTOpa B pexume O

ATMO- | g | 920 | 933 | 947 | 960 | 973 | 987 | 1000 | 1013,3 | 1040

chepHoe

paene- | MM 1 590 | 700 | 710 | 720 | 730 | 740 | 750 | 760 | 780
Hue PT. CT

b 0,947 (0,954 |1 0,961 | 0,968 | 0,975 | 0,983 | 0,992 1 1,015
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Ta6nuua 4.3. 3HaYeHMA NnonpaBo4YHOro KoadcuumeHTa @,

B pexunmve HarpeBaHuA

0. °C BeHTunsarop BeHTI/IJ'IFII'TOp 0. °C BeHTunsarop BeHTI/IJ'IFII'TOp
BbIKMOYEH BKIMOYEH ’ BbIKMOYEH BKIMOYEH

44 0,547 0,62 68 0,963 0,97
46 0,579 0,649 70 1 1

48 0,612 0,678 72 1,037 1,029
50 0,646 0,707 74 1,075 1,059
52 0,679 0,736 76 1,113 1,088
54 0,714 0,765 78 1,151 1,118
56 0,748 0,795 80 1,189 1,147
58 0,783 0,824 82 1,228 1,177
60 0,818 0,853 84 1,267 1,207
62 0,854 0,882 86 1,307 1,236
64 0,89 0,912 88 1,346 1,266
66 0,926 0,941 90 1,386 1,295

Ta6nuua 4.4. 3HayeHMA NonNpaBoYHOro KoadpcpuumeHTa @,

B pexunme oxnaxageHus

CKOpOCTHOWN pexum CKOpOCTHOWN pexum

% BEHTUNSATOPA % BEHTUNATOpA

Min Norm Max Min Norm Max
3 0,324 0,217 0,2 15 1 1 1
5 0,463 0,352 0,333 17 1,092 1,126 1,133
7 0,586 0,485 0,467 19 1,18 1,252 1,267
9 0,699 0,616 0,6 21 1,266 1,377 14
11 0,805 0,745 0,733 23 1,349 1,501 1,533
13 0,905 0,873 0,867 25 1,43 1,625 1,667




Ta6nuua 4.5. 3HayeHMA nonpaBo4YHOro KoadcuumeHTa @,
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B peXxnme HarpesaHuUsA N oxnaxgeHms Bo3gyxa

3HauveHus (P2 B pexunmax

Mo HarpeBaHus oxnaxaeHus
P;:_m;'np;ig%;b' Pexum paboTbl BEHTURNATOPA
Kr/c Kr/4 Bbiknto4yeH | Bkno4yéH Min Norm Max
0,015 54 0,91 0,843 0,646 0,622 0,566
0,02 72 0,923 0,865 0,691 0,669 0,617
0,3 108 0,942 0,897 0,758 0,74 0,697
0,04 144 0,955 0,921 0,81 0,795 0,76
0,05 180 0,966 0,94 0,853 0,841 0,812
0,06 216 0,975 0,955 0,889 0,88 0,858
0,7 252 0,982 0,968 0,921 0,915 0,898
0,8 288 0,989 0,98 0,95 0,946 0,935
0,09 324 0,995 0,99 0,976 0,974 0,969
0,1 360 1 1 1 1 1
0,125 450 1,011 1,02 1,053 1,057 1,069
0,15 540 1,02 1,037 1,098 1,107 1,129
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5. YKASAHUA NO MOHTAXY KOHBEKTOPOB «M3OTEPM-TA-B»
M OCHOBHbIE TPEBOBAHUA K UX SKCIIJTYATALIUU

5.1. MoHTaX KOHBEKTOPOB MNpOM3BOAMTCS cornacHo TpeboBaHnsm CHul
3.05.01-85 «BHyTpeHHUEe caHuUTapHO-TeXHU4Yeckne cuctembl» [10] U HaACTOALWMX peKO-
MeHAauumn, a Takke pekomeHgauum [11].

5.2. KoHBektopbl «W3oTepm-T[-B» nocrtaBnawTcs cornacHo HOMeEHKnaType,
ykasaHHon B Tabn. 1.1.

5.3. KoHBeKTOpbl BbINyCKalOTCA ynakoBaHHbIMW B cOope B MONNITUIIEHOBYHO
NNEHKY N KapTOHHble KOpOoOkKM (Npu anuHe koHBekTopa 3000 Mm 1 6onee B 2 KOPOGKN).

5.4. MoHTax BCTpanBaemsbIx B non koHBekTtopos (puc. 1.1 n 5.1) cnegyeT BecTn
B criefytoLlem nopsiake:

- YCTaHOBUTb KOPMYyC KOHBEKTOpa B cOope B 3apaHee MoAroTOBEHHLIN KaHan B
nony u BbIPOBHATbL €r0 MO YPOBHIKO MOSfia, C NMOMOLLBK YNOpHbIX 6onToB 10 3akpenvB
onopamu 4,

- Npy anuHe koHeekTopa 3000 Mm 1 Gonee coeauHUTb Mexay cobor cocTaBHbIE
Kopryca u HarpeBaTeSlbHble 3fIEMEHTbI;

- COoedVHWUTb HarpeBaTefbHbI 3NeMeHT C MOABOAAWMMM TennonpoBogamm

CUCTEMbl OTOMSEHUS;
ana mogenen KBOK n KBOKIT Hunnenb Ha noggoHe coeuHuTb TpyOkon ¢
MarucTparnblo OTBOAA KOHOeHcaTa.
yepe3 npefycMOTPEHHOe B KOpPOOKe OTBEPCTME MNOABECTU 3JNEKTPUYECKUN
NPOBOA M NOAKMYUTD €ro K KNeMMHOW KOpPOOKe;
YCTaHOBUTb 3arnopHYy0 apMaTtypy;
YCTaHOBUTb BO34YXOBbIMYCKHYIO PELUETKY;
A0 OKOHYaHMS OTAENOYHbIX paboT 3aKpbiTb KOHBEKTOP CBEPXY 3aLLMTHOM
KPbILLKOW UK NoAPYYHbIMU MaTepuanamu.

/ 7 ”
Ty e
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5.5. [Mpn coBMECTHON KOMMNOHOBKE KOHLIEBbIX U NMPOXOAHbLIX KOHBEKTOPOB UX Ha-
rpeBaTesibHble dfieMeHThbl crnefyeT OOUHAKoBO OPUEHTUMPOBATb OTHOCUTESNBbHO HapyX-
HOro orpaxgeHus.

5.6. B npouecce akcnnyatauuun crieqyeT NpoM3BOAUTL OYUCTKY nNpubopa no mepe
3arpsisHeHns kopoba B Nepmoa NCNoSb30BaHUSA KOHBEKTOPA.

[na o4ncTkn HarpeBaTernbHOro 3fieMeHTa crefgyeT CHATb BO34YyXOBbIMYCKHYH
PELLETKY.

5.7. KoHBekTopbl «M30Tepm-TO-B» pekomeHayeTcs ncnonb3oBaTb B COBPEMEH-
HbIX CMCTeMax OTonneHusi, obpawas BHUMaHMEe Ha kKadecTBO Boabl. Bo msbexaHue
KOppo3un pekomeHayeTca noggepxuBatb 3HadeHne pH =7,5-9,0, cooTHoweHue
HCO3/S04 >1, copgepxaHue xnopuga <50 mr/om®, cogepxaHne TBEPAbIX BewwecTB < 7
mr/ oM.

B obwem cnyyae TpeboBaHua K Bo4e B OTEYECTBEHHbIX CUCTEMAxX OTOMSEHUS
npeacrtasneHsl B [4] u [12].

5.8. lNpu ucnonb3oBaHun koHBeKkTOpoB «WM3oTepm-TO-B» pekomenayetcs Ten-
nonpoBoAbl  CUCTEMbI OTOMMEHUSA BbINOMNHATE U3 MeOHbIX TPYO wunu u3 metannononu-
MEPHbIX TPYO C 3aWmTHBIM NPOTMBOAMAAY3MOHHBbIM crnoem. Mpyn ncnonb3oBaHUKU no-
nuMmepHbix (Ha 6ase cwuToro nonmuatuneHa) Tpyb pekoMeHayeTcsa UCNnob30BaTb
npecc-puTnHrn. Hannume natyHHbIX NaTpybKoB Y HarpeBaTeNbHbIX 3N1EMEHTOB KOHBEK-
TOPOB NO3BOSISIET UX MPUMEHATL U B CUCTEMAX OTOMSIEHUS CO CTanbHbIMU TEMNONPOBO-
Aamun. He pekomeHayeTcs MCNonb3oBaHME KOHBEKTOPOB C MeaHbIMU Tpybamu B cucte-
Max, r4e MMEeTCA TakKe antoMUHUEBbBIE OTONUTENbHbIE NPUBOPSI.

5.9. MNpun ncnonb3oBaHUN WAPOBbLIX KPAHOB B Ka4eCTBe 3arnopHOW apmaTtypbl He
AonNycKaeTCcs UX pe3koe OTKPbITUE UMK 3aKpbiTve BO u3bexaHue rmgpaBnuyecknx yaa-
pOB.

5.10. W3bbiTouHOE AaBreHve TEensIoHOCUTENsl, PaBHOE CyMME MakCMManbHO
BO3MOXHOMO Haropa Hacoca W rmgpocTaTMyecKoro AaBreHusl, He OOMKHO B paboyem
pexunume CcuCTeMbl OTOMMEHNS NpeBbiwaTh B Nobom koHBekTope 1,6 MIMa. MuHumane-
Hoe NpobHOe OaBneHne Mpu ONPecCoBKE CUCTEMbl OTOMSIEHUA OOMKHO ObiTb B 1,25
pasa 6onbLe pabouyero [10].

3ameTtum, yto CHuIT 3.05.01-85 [10] gonyckaeT NonyTopHOe MpeBbilleHne pa-
6o4yero gaBneHNss NpU UCNbITaHUM BOASHbLIX CUCTEM OTONNEHus. B To xe Bpems npak-
TMKa WU aHanu3 ycrnoBWUWA 3KCnyatauuMm OTONUTENbHbIX NMPUMOOPOB B OTEYECTBEHHbIX
cuctemax otonneHusi, npoeeaéHHbln OO0 «Butatepm», nokasbiBalT, 4YTO 3TO npe-
BblLEHNE LenecoobpasHo gepxaTtb B npegenax 25%. CneayeT Takke MMeTb B BUAY,
YTO OaBfeHWe TEennoHOCUTENS NpU ONpeccoBke U paboTe CUCTEMbl OTOMMEHUS He
AOIMDKHO MpEBbIWAaTh MakCUMmaribHO AOMyCTMMOro Afnsi camMoro «craboro» anemeHTa
cucTembl B ntobon eé Touke. Hanpumep, npyM NpUMEHEHUN TEPMOCTATOB, PacCYMTaHHbIX
Ha MakcumanbHoe paboyee gasnenve 1 Mla, gonyctumoe n3bblTouHOE AaBreHne npu
ONpeccoBKe CUCTEMbI HEe AO0MKHO npeBbiwaTh 1,5 Mla He3aBUCMMO OT MakcMMmaribHOro
paboyero gaBneHus, Ha KOTOpoe paccyMTaHbl apyrne, bonee NPoYHbIe 3NEMEHTbI CUC-
TEeMbl OTOMNSIEHNS.

5.11. He pekomeHAyeTCs OMNOPOXHATb CMCTEMY oTonneHus 6onee, yem Ha 15
AHewn B roay.

5.12. KoHBeKTOpbl 40 MOHTaXa AO0SDKHbl XPaHUTLCS B yNakoBaHHOM BuAe B 3a-
KPbITOM NoMeLweHun n ObiTb 3alymuieHbl OT BO3L4EWCTBUS BNarM M XMMUYECKUX Be-
LLIeCTB, BbI3bIBAKOLLNX KOPPO3UIO.

5.13. KoHekTopbl «M30Tepm-T[O-B» MoryT, kak ykasblBanocb, NPUMEHATbCHA B
cucTeMax OTOnMeHust, 3anofHEHHbIX aHTUpu3oM. B aTom cnyyae npu repmeTmnsauumn
pe3bbOoBbIX COeANHEHMI TENNONPOBOAOB, (OUTUHIOB M APYINX 3NIEMEHTOB CUCTEM OTO-
NNEeHNA MOXHO MCNOSb30BaTb repMeCcusn UM aHaspobHbIe repMeTUKKN, Hanpumep, Tuna
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Loctite 542 wn/unu Loctite 55. PekomeHgyeTcs Ans 3TOM LENU MUCNoSib3oBaTh Takxke
3NOKCUAHbIE dMann UM 3manu Ha OCHOBE PacTBOPOB BUHMMXIOPUAOB, aKPUMNOBbLIX
CMOJ M akpunoBbix cononmmepoB. ObpallaeM BHUMaHWe, YTO NPU UCMONb30BaHUMN B
KayecTBe repMeTuKa ynrnoTHUTENbHON HUTKU Loctite 55 gonyckaeTtca tocTMpoBka 6e3 no-
TEepU repMeTUYHOCTM Nocne noBopoTa PUTUHTA.

AHTUPM3 JOMKEH CTPOro COOTBETCTBOBATb TpeboBaHMSAM COOTBETCTBYHOLLNX
TEXHUYECKNX YCNOBUA. 3anoflHEHME CUCTEMbl aHTUAPU3OM [OMycKkaeTcsl He paHee,
yeM vyepes 2-3 OHSA Mocre eé MOHTaxa.

N3 ncnonbsyembix B Poccumn Mapok aHTudpusa 3acnyxmBaroT BHUMaHUSA Hes3a-
Mep3atwLme TennoHocutenn «DIXIS-30», «DIXIS-TOP» n «Ténnbin gom» ¢ Haubonee
ONTUManbHbIM ONA OTEYECTBEHHbIX YCNOBUW 3KCMNyaTauum COOTHOLLIEHWEM TINKOMS U
Boabl. Mcnonb3oBaHne aHTudpu3a «DIXIS-65» npu pas3baBneHuMn ero Booon B «aO-
MaLLHUX>» YCNOBUAX MOXET YXyALWNTb Ka4YeCTBO CMeCH.

7. CTUCOK UCMOJIb30BAHHOW NINTEPATYPbI

1. PekomeHgaumm no NpUMEHEHWUIO OTOMUTENbHbBIX KOHBEKTOPOB «M30Tepm» u
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lMpunoxerue 1

Taoauna IT 1.1. JunaMuyeckne XapaKTepPUCTHKH CTAJbHBIX BOA0ra30MpoOBOIHBIX
TpY0 mo 'OCT 3262-75* HacoCHBIX CMCTEM BOASTHOTO OTOIJICHHSI IPH CKOPOCTH
BOJIbI B HUX 1 M/c

AvameTp Tpy6, Mm Pacxopn Bogbl YpenbHoe Mpuse- YaenbHas xapakTe-
5 MpW CKOPOCTY AVHaMUYECKoe AEHHbI pUCTMKA COMPOTYB-
2 go! 'S 1 m/c, Miw paBneHne Koapcpul. nexusa 1 m Tpy6bl
-S| 3 | £ . - rMapa.- - -
o8| B | EE| woi | e | A0 | AL0% [ mecoo | a0t | S04
) S T == Ila Ila )E)/?me Ila Ila
é T | @ mjc | mfe (ke/u)? | (ke/c)? 1/:;,“ (ke/u)? | (ke/c)?
10 17 12,6 425 10,118 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
25 335 | 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

MpumeyanHunsa:

1) 1 Na = 0,102 krc/m? ; 1 Mal(kr/c)® = 0,788-10° (krc/m?)/(kr/u)?; 1 krc/m® = 9,80665 Ma;
1 (krc/m?)/(kr/u)®= 1,271-10° Ma/(kr/c)> .

2) lMpun gpyrmx CKOpOCTSX BOAbl, COOTBETCTBYHOLLMX OObIMHO NTaMUHAPHOM N Nepexoa-
HOW 30HaM, 3Ha4YeHUs NpMBeAEHHOro KoadduumeHTa rmapaBnnMYecKoro ConpoTUBEHUS U
yOenbHbIX XapakTepuUCTUK criedyeT KOPPEeKTUpOoBaTb COrfacHO M3BECTHbIM 3aBUCMMOCTAM
(c™m., Hanpumep, A.O0.AnbTwyns n gp. Mvapaenuka M aspoguHamuka.- M., Ctponmsgar,
1987). Ons ynpolleHna aTux pacyéToB dhakTUdecKkue ruapaBrMyeckue XapakTepucTuKu
Tpy6 S, {¢n k03PPNLNEHTOB MECTHOIO CONPOTUBMEHMA OTBOAOB, CKOO M YTOK M3 3TUX TpyD
¢ Npn CKOPOCTAX TEMMOHOCUTENS, COOTBETCTBYIOLUNX YKa3daHHbIM 30HaM, B CUCTEMAX OTO-
nneHns ¢ napameTpamu 95/70 1 105/70°C MOXHO ¢ AONYCTMMOW AN NPaKTUYECKUX pacyé-
TOB NorpeLlHocTbo (840 5%), onpeaendatb, BBOAA NOMPaBOYHbIN KOIMULNEHT Ha HeKBaa-
paTUYHOCTb Q4 , MO OpMYSIamM

S=S - g, (M1.1)
g¢=C¢- @4 , (M12)
C=10Ca @4, (M1i3)

roe S;, (¢ un (4 - XapakTepucTuKK, NPUHATbIE B Ka4yecTBe TabnnyHbIX NpU CKOPOCTSIX BO-
Abl B Tpy6ax 1 m/c (cMm., B YacTHOCTK, Tabn. M 1.1 HacTosLwero NpunoXeHus).

3HaveHunsa @, onpepensoTcs no Tabnuue M 1.2 B 3aBUCMMOCTU OT AnamMeTpa yCrioBHO-
ro npoxoda cranbHon Tpy6bl dy, , MM , 1 pacxoda ropsiden soabl M co cpegHen Temneparty-
povi oT 80 oo 90°C .

3) Mpu cpegHux Temnepatypax TennoHocuTens ot 45 o 55°C 3HaveHus @4 onpene-
NATCS NO NPUGNIMXEHHON bopmyne

QPai0) = 1,5 P4 — 0,5 s (I_|14)

TAe (aso) - MONPABOYHBIN KOIPULMEHT NpK cpeaHen TemnepaTtype TennoHocutens 50°C ;

(s - MOMPaBOYHBIA KO3(MULMEHT NpU cpeaHen TemnepaTtype TennoHocuTens 85°C,
npuHMMaemMbin no tTabn. M 1.2 .




Ta6auua I1 1.2. 3navyeHus NoNpaBoYHOro Ko3gduiueHTa @y
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lNpodosmkeHue nipunoxeHusi 1

Pacxop ropsideii Boabl M B Kr/c (BepXHAS CTpOKa) U B Kr/y

Qs M (HWXHSIA CTpOKa) NpW AMameTpe yCrnoBHOro npoxoaa Tpy6 dy, MM
10 15 20 25 32 40 50
102 kr/c | 0,1724 | 0,2676 | 0,4879 | 0,7973 | 1,3991 | 1,8249 3,0495
' Kr/u 620,6 963,4 1754,4 | 2870,3 | 5036,8 | 6569,6 | 10978,2
104 kr/c | 0,0836 | 0,1299 | 0,2368 | 0,3869 | 0,6790 | 0,8856 1,4799
' Kr/u 301,0 467,0 852,5 1392,8 | 2444,4 | 3188,2 5327,6
106 kr/c | 0,0541 | 0,0840 | 0,1532 | 0,2504 | 0,4394 | 0,5731 0,9577
' Kr/u 194,8 302,4 551,5 901,4 1581,8 | 2063,2 3447,7
108 kr/c | 0,0394 | 0,0612 | 0,1116 | 0,1823 | 0,3199 | 0,4173 | 0,6973
' Kr/u 141,8 220,3 401,8 656,3 1151,6 | 1502,3 | 2510,3
11 kr/c | 0,0306 | 0,0475 | 0,0867 | 0,1416 | 0,2485 | 0,3241 0,5416
' Kr/u 110,2 171,0 312,1 509,8 894,6 1166,8 1949.,8
112 kr/c | 0,0248 | 0,0385 | 0,0701 | 0,1146 | 0,2011 | 0,2623 | 0,4383
' Kr/u 89,3 138,6 252,4 412,6 724,0 994,3 15779
114 kr/c | 0,0206 | 0,0320 | 0,0584 | 0,0954 | 0,1674 | 0,2183 | 0,3649
' Kr/u 74,2 115,2 210,2 343,4 602,6 785,9 1313,6
116 kr/c | 0,0175 | 0,0272 | 0,0496 | 0,0810 | 0,1423 | 0,1856 | 0,3101
' Kr/4 63,0 97,9 178,6 292,0 512,3 668,2 1116,4
118 kr/c | 0,0151 | 0,0235 | 0,0428 | 0,0700 | 0,1229 | 0,1602 0,2678
' Kr/u 54,4 84,6 154,1 252,0 442 .4 576,7 964,1
192 kr/c | 0,0132 | 0,0205 | 0,0375 | 0,0612 | 0,1074 | 0,1401 0,2341
' Kr/u 47,5 73,8 135,0 220,3 386,6 504.,4 842.,8
122 kr/c | 0,0117 | 0,0182 | 0,0331 | 0,0541 | 0,0949 | 0,1238 | 0,2068
' Kr/u 42,1 65,5 119,2 194,8 341,6 445,7 7445
124 kr/c | 0,0104 | 0,0162 | 0,0295 | 0,0482 | 0,0845 | 0,1103 | 0,1843
' Kr/u 37,4 58,3 106,2 173,5 304,2 397,1 663,5
126 kr/c | 0,0093 | 0,0145 | 0,0625 | 0,0432 | 0,0759 | 0,0989 0,1653
' Kr/u 33,5 52,2 95,4 155,5 273,2 356,0 595,1
1928 kr/c | 0,0084 | 0,0131 | 0,0239 | 0,0390 | 0,0685 | 0,0893 | 0,1492
' Kr/u 30,2 47,2 86,0 140,4 246,6 321,5 537,1
13 kr/c | 0,0077 | 0,0119 | 0,0217 | 0,0354 | 0,0621 | 0,0810 | 0,1354
' Kr/u 27,7 42,8 78,1 127,4 241,6 291,6 487.,4
132 kr/c | 0,0070 | 0,0108 | 0,0198 | 0,0323 | 0,0566 | 0,0739 0,1235
' Kr/u 25,2 38,9 71,3 116,3 203,8 266,0 444.6
134 kr/c | 0,0064 | 0,0099 | 0,0181 | 0,0295 | 0,0519 | 0,0676 | 0,1130
' Kr/4 23,0 35,6 65,2 106,2 186,8 2434 406,8
136 kr/c | 0,0059 | 0,0091 | 0,0166 | 0,0271 | 0,0476 | 0,0621 0,1038
' Kr/u 21,2 32,8 59,8 97,6 171,4 223,6 373,4
138 kr/c | 0,0054 | 0,0084 | 0,0153 | 0,0250 | 0,0439 | 0,0573 | 0,0957
' Kr/u 194 30,2 55,1 90,0 158,0 260,3 3445
14 kr/c | 0,0050 | 0,0078 | 0,0142 | 0,0231 | 0,0406 | 0,0529 0,0885
' Kr/u 18,0 28,1 51,1 83,1 146,2 290,4 318,6
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lMpunoxeHue 2

Homorpamma ans onpegeneHus noTepu gaBneHus
B MeAHbIX Tpy6ax B 3aBMCUMOCTU OT pacxoaa Boabl
npu eé Temnepatype 40°C
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A — noTtepu gaBneHus Ha TpeHue B MedHbIX Tpybax 1 M npu Temnepatype
TennoHocutensa 40°C, mm BOA. CT.;
B — BHyTpeHHMe anameTpbl MeaHbIX TPYO, MM;
C — ckopocTb Boapbl B Tpybax, M/c;
[ — noTtepsa naBneHMsa Ha MECTHbIE COMPOTUBIIEHMSA MPU KO3dhdULIMEHTE Co-
npoTnBNeHnsa (=1 n COOTBETCTBYIOLLLEM BHYTPEHHEM AMaMeTpe NOABOASLLEN
MeaHon Tpybbl, MM BOA. CT.;
E — BHyTpeHHMe OnameTpbl MeaHbIX TPYO, XapakTepHble AN 3anagHoeBpo-
NEenCcKoro pbiHKa, MM;
F- pacxog Boapbl yepes Tpyby, Kr/u.

Mpu cpeaHen TemnepaTtype Boabl 80°C Ha 3HAYeHWUsI NOTepu OaBreHus,
HaldeHHbIE MO HACTOSALLLEN HOMOrpaMmMe, BBOAUTL NOMNPaBOYHbLIA MHOXUTENb
0,88; npu cpeaHen Temnepatype 10°C — nonpaBoYHbI MHOXUTENb 1,25.
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TpunoxeHue 3

TenioBo¥i MOTOK 1 M OTKPBHITO NMPOJIOKEHHBIX BEPTHKAJIbHBIX TJIAJAKHX
MeTANIMYeCKHX TPYO, OKpPalleHHbIX MaCIHO KPacKoi, (.p , BT/M

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

d, | o,

mv | °C g | 1 | 2] 3] a5 |6 ]| 7| 8| o9
15 19,2 19,9 20,7 21,6 22,3 23,1 23,9 24.8 25,6 26,5
20 | 30 | 241 | 250 | 260 | 270 | 280 | 291 | 301 | 312 | 32,2 | 334
25 300 | 31,2 | 325 | 337 | 350 | 363 | 37,5 | 389 | 402 | 416
15 274 | 287 | 295 | 304 | 31,3 | 321 | 330 | 339 | 348 | 357
20 | 40 | 345 | 359 | 369 | 382 | 391 | 402 | 413 | 42,4 | 436 | 447
25 429 | 449 | 463 | 475 | 489 | 503 | 51,7 | 530 | 545 | 558
15 36,6 | 375 | 385 | 394 | 398 | 41,3 | 422 | 432 | 441 | 451
20 | 50 | 458 | 469 | 481 | 493 | 504 | 51,7 | 528 | 540 | 553 | 565
25 573 | 58,7 | 602 | 61,5 | 631 | 646 | 660 | 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 | 577 | 589 | 602 | 614 | 627 | 639 | 652 | 665 | 67,5 | 69,1
25 72,1 73,7 75,2 76,7 78,4 79,9 81,5 83,1 84,8 86,4
15 574 | 584 | 595 | 605 | 61,7 | 628 | 638 | 650 | 66,1 | 67,3
20 70 71,6 73,0 74,3 75,7 77,2 78,5 79,8 81,3 82,7 84,1
25 896 | 91,3 | 923 | 947 | 960 | 982 | 99.8 | 1016 | 103,3 | 105,1
15 684 | 695 | 707 | 71,9 | 730 | 741 | 754 | 766 | 783 | 789
20 | 80 | 856 | 86,6 | 884 | 898 | 91,3 | 928 | 942 | 958 | 97,3 | 987
25 106,9 | 108,8 | 110,5 | 112,3 | 114,2 | 115,9 | 117,7 | 119,6 | 121,3 | 123,4
15 802 | 81,3 | 827 | 839 | 851 | 862 | 87,5 | 888 | 90,2 | 91,4
20 | 90 |100,3]101,7 [103,3 | 1049|1063 |107,9 | 1095 | 1109 | 112,6 | 114,3
25 125,3 [ 127,2 | 129,121 |1 131,1 | 132,9 | 134,9 | 136,9 | 138,9 | 140,8 | 142,8
15 923 | 935 | 949 | 96,0 | 97,0 | 982 | 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 | 145,1 | 147,2 | 149,4 | 151,5 | 153,6 | 155,8 | 157,9 | 160,0 | 162,2
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NMpumMeYdaHusa K NpUnoXxeHum 3

1. TennoBon NOTOK OTKPbLITO MPOSIOXXEHHbIX FOPMU3OHTaNbHbIX TPY6, pacnonoxeH-
HbIX B HWXXHEN 4acTun NomMeLleHns, npuHumaeTcsa B cpegHem B 1,28 pasa Gonblie, yem
BepTUKASIbHbIX.

2. NonesHbIn TensmoBON NOTOK OTKPLITO MPOMOXEHHbIX TPYO yymTbiBaeTCs B npe-
aenax 90-100% oT 3Ha4YeHUn, NPUBEOEHHBIX B AAHHOM MPUNOXeHUn (B 3aBUCUMOCTU OT
MecTa npoknagku Tpyo).

3. MNpw onpegeneHnn TeNNOBOro NOToKa N30NMPOBaHHbLIX TPyO TabnuyHble 3Ha-
YeHUs1 TENNIOBOro NOTOKA OTKPLITO MPONOXEHHbIX TPYO YMEHbLUATCS (YMHOXAKTCS Ha
nonpaBoYHbIN KO3 PULMEHT - 00bI4HO B npegenax 0,6-0,75).

4. MNpwn 3KpaHMPOBaHUN OTKPLITOrO CTOSIKA MeTanIMyeckum aKkpaHom obLmin Ten-
NOBOW NOTOK BEPTUKanNbHbIX TPYO CHMXaeTcs B cpegHeM Ha 25%.

5. Mpun ckpbITOM npoknagke Tpyd B rnyxon 6opo3ge obWmn TensoBon MOTOK
cHmxaeTcsa Ha 50%.

6. MNpn ckpbITO Npoknagke Tpyb B BeHTUNupyemon 6oposge obuimi TennoBou
NOTOK yMeHbLuaeTcd Ha 10%.

7. O6wm TennoBOM NOTOK OAMHOYHbBIX TPYD, 3aMOHOMNYEHHbLIX BO BHYTPEHHMUX
neperopoakax 13 Tspkénoro 6etoHa (Aser = 1,8 BT/(M-°C), pser = 2000 kr/M°), yBenuuu-
BaeTcHa B cpeaHem B 2,5 pasa (npu oknenke cteH 06osimm B 2,3 pasa) No CpaBHEHUIO CO
crnyyaemMm OTKPbITOM ycTaHOBKW. [Mpy 3TOM nonesHbld TEnroBOM MNOTOK COCTaBndeT B
cpeaHem 95% oT obuwero (B Kaxgoe M3 CMEXHbIX NOMELLEeHU NOCTynaeT NosioBUHA
NoJsiIe3HOro TENI0OBOro NoToKa).

8. OOwmi TennoBom NOTOK OT OAMHOYHbLIX TPYO B HaPYXHbIX OrpaXaeHusix u3
TshKEnoro 6eTtoHa (Aser = 1,8 BT/(M-°C), peer = 2000 Kr/M°) yBenuuMBaeTCH B CpeHEM B
2 pa3sa (npu oknenke cteH obosamu B 1,8 pasa ), NpM4EM NonesHbIN TENSIOBOW MNOTOK Npw
HanUuMM TENNOM3oNALMN Mexay Tpybon n Hapy>KHON NMOBEPXHOCTbIO CTEHbl COCTaBIS-
eT B cpeaHeM 90% ot obuiero.



