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IIpunoxxenre b ToamuHa TEMIOBON H30JIAIUN TEXHOJIOTHYECKOTO 000PYIOBAHUS U
TpyOOIIPOBOIOB

[Ipunosxkenre B ToamuHa W30aAMUH IBYXTPYOHBIX TEMJIOBBIX CETEH MpH HAA3EMHOM
NPOKJIAAKE Ha OTKPLITOM BO3JIYX€E, B IOMEIICHUIX U MOABANAX 3JaHUN

IIpunoxxenwre I TonmuHa W30AALMY IBYXTPYOHBIX TEIJIOBBIX CETEH MPH NOA3EMHOU
MPOKJIAJIKE .B HEMPOXOAHBIX KaHaIax U 0eCKaHaIbLHO

BBEJIEHUE

Hacrosimmit CBox mpaBWJI COAECPKHUT YKa3aHUSl MO MPOEKTUPOBAHUIO TEIUIOBOW H3O0JISIIIUU
HapYXHOH TIOBEPXHOCTH OOOpYIOBaHUS M TPYyOOIPOBOIOB, BBIMOJIHEHHE KOTOPBIX OOECIEUUT
coOnrofieHre 00s3aTeNbHBIX TPEOOBAaHMN K TEIUIO3alIUTE TEIJIOBBIX CETEH, TEeXHOJOTHYECKUX
TPyOONIPOBOJIOB ~ TPU  CTPOHUTENHCTBE,  KaMUTATHLHOM  PEMOHTE M  OKCIUIyaTalluu
TETJION3OJISIITUOHHOW ~ KOHCTPYKIIMK, yCTaHOBIEHHBIX nedcTByromuM CHull — 2.04.14-88*
«TemnnoBast U30MAIUS 000PYIOBAHUS TPYOOTIPOBOIOBY.

Pemenne Bompoca o0 TPUMEHEHHMH JaHHOTO JOKYMEHTa IMpPU TPOCKTUPOBAHUU U
CTPOUTENBCTBE KOHKPETHBIX 3IaHUM U COOPYKEHUN OTHOCUTCS K KOMIETEHIIMU MPOEKTHON WIIH
CTPOUTENIbHON opranu3anuu. B ciyyae ecnu NpUHATO pelIeHHue O MPUMEHEHUU HACTOSILEro
JOKYMEHTa, BCE YCTAaHOBIIEHHBIE B HEM IMIpaBWJIa SIBISAIOTCA 0O0s3aTeNbHbIMH. YacTUyHOE
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UCTOJIb30BaHUE TpPeOOBAaHMI M TpaBWI, MPUBEJACHHBIX B HACTOALIEM JIOKyMEHTE, He
JOITYCKaeTCsl.

B nannbiii CBoa mpaBuil BKJIIOUEHBI METOJBI pacyeTa TEMOBOH M30JKUU 000pYHAOBaHMUS,
TEXHOJIOTUYECKUX TPYOOIPOBOJOB U TPyOONPOBOAOB HAI3EMHBIX M IOJ3EMHBIX TEIUIOBBIX
ceTedd, MNpHUBEAEHBI TAOMUIBI TONIIMHBI M30JSIMU, COCTABICHHBIE C OpUEHTalUued Ha
IIPUMEHEHHE BHICOKO3(D(PEKTUBHBIX yTEIUIUTENIEH HA OCHOBE HOBBIX HOPM IUIOTHOCTH TEILIOBOTO
[IOTOKa 4Yepe3 H30JIMPOBAHHYIO IMOBEPXHOCTh OOOPYAOBAaHUS M TPYOONPOBOJOB, BBEICHHBIX
nocranoBiieHueM ['occtpost Poccun ot 31.12.97 r. Ne 18-80.

B paszpabotke CBoma mpasun npunumanu ydactue: B.I'. Ilerpos-ZleHucoB (pykoBOAHMTENb
pabotsl), b.M. Illoiixer, JI.B. CraBpunkas, FO.B. MatseeB (AO «TemnonpoekTy»), A.B. CnankoB
(HMMmocctpoit), B.A. I'myxapes (I'occtpoit Poccun), JI.C. Bacunsesa(I'TI ITHC).

CBO/I ITPABUJI I1O ITPOEKTUPOBAHUIO 1 CTPOUTEJILCTBY

MMPOEKTUPOBAHME TEILIOBOM U30JIAIIMA OBOPYJIOBAHUS U
TPYBOIIPOBOAOB
DESIGNING OF THERMAL INSULATION OF EQUIPMENT AND PIPE LINES

1 OBJIACTb IPUMEHEHUSA

Hacrosimuit CBox mpaBwil ciaeayeT NIPUMEHATH NPU IIPOEKTUPOBAHMM M MOHTAXKE TEIJIOBOM
U30JIAUM  Hapy)KHOW TIOBEPXHOCTH OOOpYyIOBaHHA M TpyOONpPOBOAOB C TEMIIEpPATypon
cozepkamuxcs B HUX BemecTB oT 50 1o 600°C n pacnoyioKE€HHBIX B 34aHUAX, COOPYKEHUAX U
Ha OTKPBITOM BO3yX€, a TAK)KE TPYOOIPOBOJIOB TEILUIOBBIX CETEW MPHU HAA3EMHOM MPOKIaIKe U
MOJ3E€MHOI, BEIIOJIHEHHOM B KaHAJIaX U OCCKaHAJILHO.

2 PACUET TEIJIOBOM N30OJISIIUA TPOMBILIIJIEHHOT' O
OBOPYJIOBAHMUS, TPYBOIIPOBO/J0B N TEIIJIOBBIX
CETEA

2.1 OcHOBHBIE pacyeTHbIE 3aBUCUMOCTH JIJIsl ONpeae/IeHIs] TeNJI03alUTHBIX CBOMCTB
TeIJIOU30JISIIHOHHBIX KOHCTPYKIIUIA

Jl1s TenioBoro pacdera M30JSIIUN UCTIONB3YIOTCS YPAaBHEHHsI CTAIlMOHAPHON TETUIoNepeaadn
qepe3 IINIOCKUEC U KpHBOHHHCﬁHBIC HOBerHOCTI/I.

Tennonepenava miIoCKON TEIIOU30JAIMOHHON KOHCTPYKIIMU PACCUNTHIBACTCSA 110 (OpMysIam:
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/1€ ¢F - TIOBEPXHOCTHASI IJIOTHOCTh TEIJIOBOIO IO TOKA YEPEe3 INIOCKYIO TEIIOM3O0JALUOHHYIO
KOHCTPYKILHIO, BT/M’;

t, - TEMIIEpaTypa Cpebl BHYTPH H30JIMpyeMoro obopynosanus, °C;

t, - TEMIIEpaTypa OKpy»karolei cpensl, °C;

Rg, - TEpMUUECKOE CONPOTHUBIEHHE TEIUIOOTJaue Ha BHYTPEHHEH IOBEPXHOCTH CTEHKHU
M30IHpyeMoro o0bekTa, M>-°C/BT;

R, - TO XK€, Ha HAPY)KHOU ITOBEPXHOCTH TEILIOU30JISILUH, M>-°C/BT;

Ry - TEpPMUUYECKOE — CONPOTUBJIEHHWE  KOHAYKTMBHOMY  IEPEHOCY  TEIJIOThl  CTEHKHU
H30IHpyeMoro o0bekTa, M>-°C/BT;

R,; - TO €, INIOCKOTO CJIOS U30JISAIIHH, M2-°C/BT;

=
E
; - IOJTHOE TEPMHUYECKOE COINPOTHBICHUE KOHAYKTUBHOMY TIE€PEHOCY TEIUIOTHI 1-
CIIOMHOM TIJIOCKOM H3O0JISIIHH;
R; - TepMHuYecKO€ COMPOTUBIICHHE i-TO CIIOS, M>-°C/Br;
q1 - TMHENHAas TUIOTHOCTh TEIJIOBOTO MOTOKA Yepe3 LMJIMHIPUYECKYIO TEINIOM30JISLMOHHYIO
KOHCTPYKIHI0, BT/M;

R, - TMHEWHOE  TEPMHYECKOE CONPOTHBICHHE TEIUIOOTHaue BHYTPEHHEW  CTEHKH
nu3zoaupyeMoro oobekra, M-°C/BT;

F;’L - TO K€, HapykHOU m3omsuu, M-°C/Br;

R, - JIMHEWHOE TEPMHUYECKOE COINPOTUBICHUE KOHIYKTUBHOMY IIEPEHOCY TEIUIOTHI
MAJTUHIAPUYECKONW CTEHKH U30IHpyemMoro oonsekta, M-°C/BT;

R’i - TO XK€, MWIMHIPUIECKOTO ci10s u3osuu, M-°C/BT;
n
il - TIOJIHOE JIMHEMHOE TEPMHYECKOE COINPOTUBICHUE KOHAYKTUBHOMY IEPEHOCY
TEIUIOTHI #-CIIOMHOW HWJIMHAPUYECKON U30JISIIUY;

B - TMHEHHOE TEPMUYECKOE CONPOTUBIICHHUE i-TO ciosi, M-°C/BT.
B ypaBuenusx (1) - (4) TepMuUECKHE CONPOTHBIEHUS TEIUIOOTJAY€ M KOHJIYKTUBHOMY
NEPEHOCY TEIIOTHI ONPEAEIAI0TCS 10 (popmyam:
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TI€ Oy, Oy - KOIPPUIMEHTHI TEIUIOOTAAYM BHYTPEHHEH IMOBEPXHOCTH CTEHKH H30JHUPYEMOTO
00BEKTa I HAPYXKHOI TOBEPXHOCTH MoK, BT/(M*-°C);

Acrs Ass Aj - KOI(PPUIIMEHTH  TETUIONPOBOMHOCTH COOTBETCTBEHHO MaTepuaia CTCHKH
H30JIUPYEMOT0 OO0BEKTa OTHOCIOWHON H3OJISAIMK, H3OJISIUU i-TO CJIOS 71-CTIOMHOW H3O0JISIIHH,
B1/(M-°C);
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Ocrs Ops, Oj - TOJIIMHA COOTBETCTBEHHO CTEHKHM M30JUPYEMOro OOBEKTa, OJIHOCIONHON
W3OJISIIIAH i-TO CIIOS 11-CIIOMHOM U30JISIUH, M;
b il
== “m _ BHYTpEHHHI U HAPYXXHBIH THAMETPhI CTCHKH U30JUPYEMOT0 00BEKTa, M;

o
= - HapYKHBIA TUaMEeTp U30JALUU, M;
4, 4. y y . V.
=, TS% - HAPYKHBIA U BHYTPEHHUU AUAMETPBI i-TO CJI0s 1-CIIONHON U30JISIUH, M.
Pacnpenenenue Temnepatryp B MHOTOCIIOMHOM M30JISIIMK PacCUUTHIBAETCA 10 (popmynam:
TEMIIepaTypbl Ha BHYTPEHHEH U HAPYXHOH MOBEPXHOCTSAX CTEHKH HM30JIMPYEeMOro oOBEKTa
TIOCKOM (hOPMBI:

f; ={ - g.z-'ﬁ;m; f:- = f:— - ":?F‘Rrr; (8)

TeMneparypa i ha Hapy>KHON MOBEPXHOCTHU MEPBOrO CJIOS M3OJISALNM, HA TpaHule 1-ro u 2-

T'0 CII0CB

=17 - gk, 9)
U jajiee, Ha4MHas co 2-TO ¢Jos, Ha TpanuIax (i-1)-ro u 7-ro cioes
£=t - gk (10)
TeMIrepaTypa Ha Hapy>KHOW MOBEPXHOCTH i-CJI0SI #-CTTIOMHON CTEHKU:
=t +g R, (11)

JUist HIMIMHAPUYECKUX MHOTOCIONHBIX M30JSIMOHHBIX KOHCTPYKIUI CTpYKTYypa popmyi s
pacuéra pacrpeneacHus TeMIepaTyp UIMeeT BUJL:

o=t - @ Re, € =40 - @R (12)
g = f:r _":?LEL; (13)
&= 4Ty aR (14)

§=t- LR;:L (15)

3Ha4yeHUsT TMOBEPXHOCTHOW M JIMHEWHOW IUIOTHOCTH TEIUIOBBIX IIOTOKOB, BXOJAILIMX B
dbopmyisr (8) - (15), onpeaensrores o (1) - (3), a Tepmudeckue conpoTuBieHus - 1o (5) - (7).

[Ipu npumenenuun ¢opmyn (1), (3) HeoOX0AMMO 3HATH KOI(PPUIIMEHTHI TEIIONPOBOIHOCTH
U30JIAUOHHBIX cJ0eB. [IOCKOJIBKY OHM 3aBHUCAT OT TEMIEpaTypbl, JOJDKHBI OBITh HM3BECTHBI
CpeIHME TEeMIIepaTypbl KaXAOTO CJOsA, s ONpeleNieHHs KOTOpPBIX HeOoOXOAMMO 3HAaThb
TeMIeparypbl Ha rpaHunax cioeB. Jlng ux pacdyera OOBIYHO HCHOJB3YETCd METOA
NI0CJIEI0BATENbHBIX TPUOIMKEHUH ITyTeM IPOBEIEHUS HECKOIBKUX PACUETHBIX OTEparIiid.

Ha nepBoM stame, nmpuHuUMasi A BCEX CIIOEB CPEAHIOI TEMIIEPATYpPY H30JSALMU OOBIYHO
PaBHYIO IOJIyCyMME€ TEMIIepaTyp BHYTPEHHEW M HaApYXXHOM Cpeipl, HaxoUAT IIpU OTOHU
TemIeparype TEIUIONPOBOJHOCTb BCEX TEIIOU30JISILIMOHHBIX CJIOEB. 3arewm,
no (1), (3) onpenensaoT 3HaueHUA grp UM gz 1o (8) - (11) nust tockot u  mo (12
(15) nnnuHAPUYECKON CTEHOK pPacCUMTHIBAIOT TEMIEpPATypbl HAa TPaHHULAX CIOEB U CpEIHUE
TEMIIepaTypbl K&KIOTO CIIOSL.

Ha BTropoMm »Tane mo HaiilecHHBIM Ha IIEpBOM JTalle CPEIHUM TEMIepaTypaM CIO€B BHOBb
OTIPENIeNIAIOT TEIUIONPOBOAHOCTh BCEX CIIOEB, 3aT€M HAXOJAT INIOTHOCTH MOTOKOB TEIUIa U CHOBA
paccUMTHIBAIOT MOCIOHHBIE TEMIEpaTypbl, U Tak jajee A0 TpeOyeMol TOYHOCTH pacyera.
Hanpumep, no Tex mop, moka MOCIOWHBIE Temmeparypbl Hak-M u (k-1)-m mare Oynyt
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oTnu4aThes He Oomnee ueM Ha 5%. OOBIYHO TSI 3TOH 1eTn He0OX0UMO MIPOBeIeHUE He Ooree 3-
4 pacyeTHBIX OINEpaIUH.

3HAYUTENIBHOE MECTO B TIPOMBIIUICHHON H30JSIUN 3aHUMAIOT TEIUIOU30JISIIHOHHBIC
KOHCTPYKIUU MOJA3EMHBIX COOPYKEHUI, OCHOBHON OCOOCHHOCTBIO KOTOPBIX SIBJISETCS KOHTAKT C
MAaCCHBOM OKPYKAIOIIETO TPYHTA, YTO B 3HAYUTEIHHON CTENCHH YCIOXHSAET WX TEIJIOBOH
pacyer o CpaBHEHUIO C KOHCTPYKIMSAMHU, KOHTAaKTUPYIOIIUMU C aTMOC(HEPOH.

AHanu3 TeMIrepaTypHbBIX MOJIEH M TEIIOBBIX MOTOKOB B TEIIOM3OJISIIMOHHBIX KOHCTPYKITUSIX
M B TpaHMYallMX C HHUMH TPYHTOM TIO3BOJIWJI 3aKIIOYUTh, YTO HEMOCPEICTBEHHO B
TEIUIOU3OJISIIIAKA C TOCTATOYHOM ISl MHXKEHEPHBIX PAacyeTOB TOYHOCTHIO TEMIEPATypHOE IOJIe
MOKHO CYHTATh OAHOMEPHBIM. DTO MO3BOJIUT ONPEAETUTh UX TEPMUUYECKOE CONPOTUBIIEHUE 11O
dopmynam (5) - (7).

[110THOCTH TEMJIOBOrO MOTOKA Yepe3 TEIJIOM30JSIUOHHbIE KOHCTPYKIUH, T'paHUYAILUE C
TPYHTOM, OMpefAensercs B 3ToM ciiydae mo ¢opmynam (1) - (4), B KOTOPBIX TEPMHYECKHE

CONIPOTHBIICHUSI BHEIIHEH TEIUIOOTHade R, 1 R 3aMEHAIOTCSI TEPMHYECKHM COIPOTHUBIICHUEM
TPYHTA, 3aBUCSIIUM OT KOH(QHUIYpaluyd U30JIMPYEMOTO O0OBEKTa, PACIONOKEHHS €r0 B MAaCCHBE
IPYHTa U TEIUIONPOBOAHOCTHU MTOCIIEIHETO.

2.2 PacyeT TenJiOBOM U30JSIIIMUA TPYOONIPOBOIOB M 000PY/10BAHUS

Pacyer TeroBBIX TOTEpPh dYepe3 HW3OJMPOBAHHYIO TOBEPXHOCTh OOOpPYIOBaHHS U
TpyOOINIPOBOJOB B OOIIEM ciy4yae CIEAyeT BBIIOJMHATh MJI IUIOCKMX IOBEPXHOCTEH IO
dopmynam (1), (2), a nust KpUBOJIMHEHHBIX TI0 hopmynam (3), (4). OqHako aHATU3 0COOEHHOCTEH
TeriooOMeHa B TEIJIOM3OJSLUUOHHBIX KOHCTPYKLUHUSAX TPOMBIIUIEHHBIX OOBEKTOB IO3BOJISIET
CYIIECTBEHHO YIPOCTHUTH pacyeTHbIC (POPMYJIBL.

TepMuueckoe CONPOTUBICHHE TEIJIOOTAA4YE€ OT BHYTPEHHEW Cpeabl K BHYTPEHHEH
MOBEPXHOCTU CTEHKH HU30JIUPYEMOTO OOBEKTa I KUAKUX U JaKe ra3000pa3HBIX Cpel 1O
CPaBHEHMIO C TEPMHUECKUM COMPOTHUBICHUEM KOHAYKTHBHOMY MEPEHOCY TEIJIOTHI B M30JISALUU
COCTAaBJISIET BECbMA HE3HAUUTENIbHYIO BEJIMUUHY U MOKET HE YUUTHIBATHCS.

HckiroueHne coCcTaBisIeT BeCbMa PEAKUN CITydaid, KOTria BHYTPpU O0OBEKTa HAXOIUTCS Ta30Bast
cpela U TEII00OMEH MEeXIy Hell M BHYTPEHHEH MOBEPXHOCThIO CTEHKH OCYILIECTBIISETCS 3a CUET
€CTECTBEHHOU KOHBEKIIUH.

CTeHKH U30JMPYeMOTO MPOMBIIIJICHHOTO OOOPYIOBaHUS U TPyOONpPOBOAOB OOBIYHO
W3TOTOBJICHBI M3 MeETalla, TEIUIONPOBOJHOCT, KoToporo B 100 pa3 um Oojee mpeBbIIacT
TETUIONIPOBOAHOCTD W30JIALIMHU, BCIEACTBUE 3TOTO TEPMUYECKMM COMPOTUBIIEHHEM CTEHKU 0€3
3aMETHOTO CHMKEHUSI TOYHOCTH pacyeTa MOXKHO IIPeHEeOpeyb.

TakuM 00pa3oM, OCHOBHBIMH pacdyeTHBIMH (DOpMyIamMu ISl ONPENeIeHHs TEIUIOBBIX MOTEPh
U30JIMPYEMOT0 000pYI0OBaHUS SBISIOTCS:

JUTSI TTIOCKUX TTOBEPXHOCTEH M KPUBOJIMHEHHBIX TUaMETpoM Oolee 2 M

_ -6 K
=z :
YRR,
= (16)
JJIS TPY6OHpOBOI[OB ANaMETPOM MECHEC 2M
(f, — 1K
g i = A ]
2 R+ R;
= (17)

rae K - xo3puuueHT AONOJHUTENbHBIX IOTEPb, YUYUTHIBAIOMIMK TEIUIONOTEPU uepes3
TEIJIONPOBOAHBIE BKIIOYEHUS B  TEIUIOM3OJMOHHBIX KOHCTPYKIUSX, OOYCIOBICHHBIX
HAJIMYMEM B HUX KPETEXHBIX JeTayelt u omnop (taduuna 1).
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Ta6nauna 1 - 3HayeHus kodpUUHEHTA TONOJHUTEIbHBIX OTEPb

Crioco6 TpokJIaKu TpyOOTIPOBOIOB Koadpumment K

Ha oTkpsITOM BO31IyX€e, B HETIPOXOTHBIX KaHAIAX, TOHHEISAX U TIOMEIICHISX:
JUTS CTaJIbHBIX TPYOOTIPOBOAOB HA MOABM)KHBIX OMOPAX, YCIOBHBIM MPOXOI0M, MM:

1o 150 1,2
150 u 6o1ee 1,15
Ha MOJIBECHBIX OIOPAX 1,05
JUTS. HEMETAJTHYECKUX TPYOOIPOBOIOB HA MOJBMKHBIX M MOJIBECHBIX OMOPaX 1,7
Bbeckananbhast 1,15

Tepmuueckoe CONPOTHBIEHHE KOHIYKTHBHOMY II€PEHOCY CJIO€B H3OJIALMUM U BHEUIHEH
teriootaade B (16), (17)onpenensierca no dopmynam (5), (6), B KOTOPHIX TEIUIONPOBOJHOCTD
U30JIAUN TPUHUMAETCS MO OIPUIOKEHHUI0 A, a KOA3(Q(OUIMEHT TEIIOOTAAYd Ha IOBEPXHOCTH
U30JISIUH - TI0 Taduuie 2.

Tabnuma 2 - 3Hayenusi kodppuIueHTa TEMIO0TAAYH O, BT/(M2-°C)

B 3akpbITOM NOMENCHUH Ha oTkpsITOM BO31yX€E IpH
N [MokpsrTust ¢ ManbM | [TOKpBITHS C BEICOKMM CKOPOCTH BETpa’, M/C
M3onupoBaHHBIN 00BEKT
ko3 punreHToM k03¢ dpunreHToM 5 10 15
u3TyueH s’ M3JTyUCHUS
I"opu3oHTaIBHBIE TPYOOTIPOBOIBI 7 10 20 26 35
Bepruxanbaeie TpyOOIIPOBOKI, 8 12 26 35 52
000py10BaHMe, IJIOCKast CTEHKA

'K HEM OTHOCATCS KOXKYXH M3 OIMHKOBAHHO CTAIIH, IACTOB ATFOMHHUEBBIX CIIABOB M AMIOMUHHS C OKCHIHOM
TUIEHKOM.

> K HHM OTHOCSITCS IITYKATYPKH, aCOECTOLIEMEHTHBIC TIOKPBITHS, CTEKIOMIACTHKH, Pa3IHYHbIC OKPACKH (KPOMe
KpacKH ¢ alFOMUHUEBOH Iy IpOii).

3 TIpu OTCYTCTBHHM CBEICHHI 0 CKOPOCTH BETPA PHHAMAIOT 3HAYEHHS, COOTBETCTBYIOIIIE cKopocTH 10 m/c.

2.2.1 Pacyer Teny10Bo H30JA1MHA 110 HOPMHPOBAHHOM IJIOTHOCTH TEIUIOBOI0 MOTOKA

OnpezenieHne TOJNMIIMHBI HM30JBSIIUM 110 3aJIaHHOW TOTepe Terula SBIseTCS Haumbosee
pacrpoCTpaHEHHBIM CIIy4aeM pacueTa TeIIoBOM wu3oisiiuu. Pacduer MOXET NpOu3BOAUTHCS

UCXO/il U3 HOPMATUBHBIX IJIOTHOCTEW TEIJIOBOTO IMOTOKA (g’}’g_r;") M KaK 3aBepUIalOlUi 3Tan
0ojee CJIOXHOTO pacuera, B pe3ylbTaTeé KOTOPOTO OMPEACNSIOTCS TEIUIOBBIE MOTEpH,
YIIOBJIETBOPSIOLINE MPOU3BOACTBEHHO-TEXHUYECKUM U TEXHOJIOTHUYECKUM TPeOOBaHUSM.

Jns onpeneneHusi TONIIHUHBI OJHOCIOMHOM IUIOCKOW M UMJIMHAPUYECKOM ITOBEPXHOCTU C
JIUaMeTpoM 2 M U OoJiee UCroyib3yeTcst popmyra

K-t o

5 =i
o (18)

JIis UMAMHAPUYECKON TOBEPXHOCTH IUaMETPOM MeHee 2 M MpeABapUTEIbHO U3 YpaBHEHUS

In B=27 A_ Me-t) f“;'—R;? ,

% (19)
p 12
ompenensior  BemuuuHy n E, e 4 ;  TpH  OTOM  HPUOIMKECHHBIC

3HA4YCHUS ‘iﬁ clieflyeT MPUHUMATh 1o Taduuie 3.

Tabnuma 3 - OpueHTHPOBOYHBIE 3HAYECHUS R:, M-°C/BTt

|YCHOBHLH71| Buytpu nomenienuit | Ha otkpsiTOM BO31yXe
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JIAaMeTp J71s1 moBepXHOCTEH € MaJbIM J71st moBepXHOCTEH € BEICOKUM
TpyOBI, MM| KO3 PHUITMEHTOM H3ITYICHHS K02((OUIIMEHTOM M3ITYICHUS
IpH TeMIieparype Teronocuress, °C
100 300 500 100 300 500 100 300 500
32 0,50 0,35 0,30 0,33 0,22 0,17 0,12 0,09 0,07
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 0,04 0,03
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 0,03 0,03
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 0,02 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 0,02 0,02
400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 0,02 0,02
500 0,075 0,065 0,06 0,05 0,045 0,04 0,02 0,02 0,016
600 0,062 0,055 0,05 0,043 0,038 0,035 0,017 0,015 0,014
700 0,055 0,051 0,045 0,038 0,035 0,032 0,015 0,013 0,012
800 0,048 0,045 0,042 0,034 0,031 0,029 0,013 0,012 0,011
900 0,044 0,041 0,038 0,031 0,028 0,026 0,012 0,011 0,010
1000 0,040 0,037 0,034 0,028 0,026 0,024 0,011 0,010 0,009
2000 0,022 0,020 0,017 0,015 0,014 0,013 0,006 0,006 0,005
Ilpumeuanusn
1 [y mpoMeXyTOYHBIX 3HAYCHUI TUAMETPOB M TEMIIEPATypPhl BEIHYUHA E’:L OTPENCIICTCS HHTSPIOIISIHCH.
2 JIna temnepatypsl Temonocurens Hike 100°C npuHumaroTes qanssle, coorBercTyromme 100°C.

3aTeM HaXOJAT BETUYMHY B U ONpeeNsioT TpeOyeMyIo TONIUHY U30JISAIIUN 110 GopMyIie
5 = a7 (B-1) ,
2 (20)

[Ipu onpenenennu TpedyeMoil TOIIUHBI IBYXCIOHHON TETIOU30ISALIMOHHON KOHCTPYKIUH,
KOTOpas  OOBIYHO  NPUMEHsIeTCs  TOrja, Korja TEeMIEepaTypOCTOMKOCTb  OCHOBHOIO
U30JIIIMOHHOTO MaTepHaa OKa3bIBaeTCS HIKE TEMIEpaTyphl CTEHKH H30JIMPYEMOTO 00bEKTa U
HEINOCPEACTBEHHO HA U30JIMPYEMYIO TOBEPXHOCTH YKJIAbIBACTCS MPEIOXPAHUTEIBHBIN CIIOW U3
Ooee TEMIEPaTypOCTOMKOro Marepuana. PacueT mpPOU3BOAUTCS CIEIYIOIUM 00pa3oM.
TonmmHa nepBoro NpeAoXpaHUTENbHOIO CII0s ONPEAEIseTCs U3 yCIOBUA, YTOOBI TEMIepaTypa
MEXIy OOOMMHM CJOSIMU t;, » HE TMpEeBbIIa]a MaKCHUMAaJbHOM TeMIepaTypbsl MPUMEHEHHS
OCHOBHOTO M30JIILINOHHOTO MaTepraa.

Jnist TIIOCKOM CTEHKM M LMJIMHIPUYECKHX OOBEKTOB C AMAMETPOM 2 M U Ooiee Ijsl pacueTa
TOJIIIIMHBI IEPBOTO CJ1051 IPUMEHsIETCs popMyIa

Kt - £
5 =A ﬂ[M i
* 1)
s BTOPOTO ciost IIPUMEHSETCA dopmymna (18), B KOTOPYIO BMECTO
3HAYCHUS ty TTOJCTABIISIETCA t 2.
Jlns  pacuera IWIMHIPHYECKUX OOBEKTOB C JHAMETPOM MeHee 2M - aHaJOTUYHO
OJHOCJIOMHOW KOHCTPYKIIMH MO YPABHEHHUIO
K(t,-45)
2
In ‘3 =2 - ";l"ml . = *

TeXHUIECKAA-M30JIAIH. P info@ti70.ru




T
A= d’ tio
g In P.i
B KOTOPOM = , TIIe ONpPENEIISIIOT BEIUYUHY , 3aTeM HaxomaT Bj u Tonmmny
TIEPBOTO CJOS, M:

_ 4 (B-1)
ml T > :

TonmumHa BTOpOro Cllosi ompexaessiercs ¢ momolnbio Gopmyasl (19), B KOTOpoit BMecTo
3HAYEHUS ty MOACTABIISIETCS 3HaYEHUE t; 2, @ BMECTO B - B,

gy Gt 2
d,

Onpenenus In B HaxoJsT B, a 3aTeM TOJITUHY U3O0JISILIATU BTOPOTO CJIOSI, M:

_dal& -1

= o (23)

YuutbiBass MHUPOKOE MPUMEHEHHE B TMPAKTUKE HWHXKEHEPHBIX PAcCyeTOB MEPCOHATBHBIX
KOMIIBIOTEPOB, JJISi COCTABIICHUS TIPOTPaAMMBI pacdera TpeOyeMOil TOJIIUHBI TETIOBOU
W30JSIIMA TI0 HOPMHPOBAHHBIM TEIUIOBBIM TIOTEPSM I11€JI€CO00pPa3HO HMCIOJIB30BaTh METO]
MI0CJIEIOBATENbHBIX MPUOIMKEHUH, CyTh KOTOPOTO AJIS Ciydasi OJHOCIOWHOM IMIIMHAPHUYECKOM
TETUIOU30JISIIIUHY 3aKITFOYAETCS B CIETYIOIIEM.

3amaBasch Ha4allbHBIM 3HAYCHHEM TOJIIUHBI H30JSIUH Oy, M, ONpenenseMoi Tpedyemoit
TOYHOCTBIO pacuera, MPOU3BOJSAT C MOMOIIBIO MOCIEAOBATENbHBIX aroB: 1, 2, 3, 4,..., i and
TOJIIMHEL  M30JAIMH: 0;=0¢l; 8,=002; 83=003, ..., ;=0¢i BLIYHCICHHE JIMHECHHON INTOTHOCTH

1 2
TCIIJIOBBIX ITOTOKOB 9r y de Seees g;' 110 YpaBHCHHIO

g; _ F“T(fn'_ fl.ﬂ )K
- 1 R +281
e (dT + 28,3 24 a7 (24)

Ha xkaxaoMm 1mrare BBIYMCICHUM [ MPOU3BOIUTCS CpPaBHCHHE g C 3aJaHHBIM 3HAYEHHEM

HOpMaTI/IBHOI‘O yI[eJII:HOFO II0TOKa gE HpI/I BBITIOJTHCHU U YCJIOBI/ISI
gr-a: =0, (25)

BBIUMCIICHUS] ~ 3aKAaHYMBAIOTCS, A  HaileHHas  BEIUYMHA 0=Opi ABJISAETCS  HCKOMOM,
o0ecrieunBaroIel 3a/1aHHYI0 BEJTMUYUHY TETIJIOBBIX MOTEPb.

B kauecTBe pacyeTHBIX MapamMeTpoB, OOYCIOBIMBAIOIIUX TEIJIOBOE B3aUMOJEHUCTBUE
OKPY’KaIOIlleW Cpeabl C TEIUIOU30ALIUOHHOW KOHCTPYKLUEH, IIPU OIPEIEICHUU TOJLIUHBI
W30JISILNAN 110 HOPMUPYEMBIM TEIIJIOBBIM MOTEPSAM CIEAYET TPUHUMATD:

TEMIEPATYpy BHYTPEHHEH cCpefpblt,, Kak CpEeIHIO 3a TIOJ TEMIIepaTypy BEILIECTBA B
H30JIUPYEMOM OOBEKTE;

TEMIIepaTypy Hapy>KHOU cpelibl t, IPU PACIIONIOKEHUH H30JIMPYEMOTo 00bEKTa B IOMEIICHUH
Ha OCHOBaHWHU TEXHUYECKOTO 3a/IaHUSI HAa TPOCKTUPOBAHUE, NIPU €r0 OTCYTCTBHUM - paBHOU 20°C;
IIPY PaCIOJIOKEHUM HAa OTKPBITOM BO3JyX€ KaK CPEIHIOI 3a TOJ TEMIIEpAaTypy HapyKHOTO
BO3/1yXa;

KO3 PUIMEHT TEII00TAauM OT HapYKHOM MOBEPXHOCTH TETJIOU3OJIALIMYU IPU PACIIONIOKEHIH
U30JIUPYEMOTr0 O00bEeKTa B TOMEUICHHH, NpPU PACHOJIOKEHUHM Ha OTKPBITOM BO3AYXE, MpHU
ckopoctH Betpa 10 m/c mo Tabauie 2.
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2.2.2. PacueT M30/ISIMH 110 32/1aHHOI BeJINYMHE CHHKeHUs (MOBbILICHNS) TeMIIepPaTyphbl
BelllecTBa, TPAHCIIOPTHPYEMOro TpydonpoBogaMu

L
Tpebyemoe MOTHOE TEPMHUYECKOE COMPOTUBICHHUE H3OSIUN R =‘R"*'E=+ﬂ’f TpyOomnpoBoa
JUIMHOM [, M, JUIsl oOecriedeHHsl 3aJlaHHOTO CHUKEHHSI TEMIEpaTypbl TPAaHCIOPTHPYEMOIO IO

4 . i
HEMy BeIIeCTBa OT HAuyalbHOM < 10 KOHEUHOW = mpu pacxoje BemiectBa G, Kr/d,
teroeMkocTbio C, kJ[x/(kr-°C) onpenensercst U3 BhIpaKeHUH!:

| _ 36KI
Po— f = PR
LI GCln =~
mpu fs T s =L (26)
£—f
36K == ¢
0

Pl AP 2
pit b % & GOE-£) 7 27)

rze t, - pacueTHas TemrepaTrypa okpyskarouei cpeasl, °C.
s ompenmeneHuss  TpeOyeMoOW  TONIMUHBI — W3OJSALUU Oys, M, 1O  HAWJACHHBIM

3HAYCHUAM iy u B ucnonb3yercs popmyna

h B, =27 1 (RS- RE) 28)
[IpuauMas npuOIMKeHHBIE 3HaYeHUs R, mo Tabmuie 3 u ompenenss no dopmyne (28) In B
HAXOJAT BEIMYMHY B 1 OKOHUYATeNbHO 10 hopmyie (20)

d; (8,1

[Ipu pacdere W30MAUUM O 33JaHHOW BEIMYMHE CHIDKEHHs (TIOBBILICHHUS) TEMIIEPATypHI
TPAHCIOPTHPYEMOTO BElIeCTBA MPUHUMAIOTCS CIICIYIOIINE 3HAUCHUS TTapaMeTPOB OKPYKaIOIIeH
Cpebl.

[Ipu pa3menieHny TPyOOTIPOBOIA B TIOMEIICHUH:

Temneparypa HapyxHoi cpensl 20°C;

KOX((UIIMEHT TETIOOTAAYH - MO Ta0uuIIe 2.

[lpu pa3MemnieHnn Ha OTKPHITOM BO3IyXE - CPEIHIOI TEMIIepaTypy HamOosee XOJIOIHOM
NSATHIHEBKU.

2.2.3 Pacuer U301 H 110 32JaHHOM TeMIepaType ee MOBEPXHOCTH

OnpeneneHue  TOJMIMHBI HM30MALMM IO  3aJaHHOM  TeMIlepaType €€  Hapy>KHOU
HOBEPXHOCTH t; IPOM3BOANUTCS B TOM Cllydae, KOTJa W3OS HYXKHAa KaK CpEACTBO,
npefoXpaHsionee 0OCTYKHBAIOIIMK TepcoHall OT oxoroB. Ilpm sTomM Temmeparypa Ha
MOBEPXHOCTH JIOJDKHA TPUHUMATKCS He Oonee, °C:

JUIL U30JIUPYeMbIX OOBEKTOB, PACIOIOKEHHBIX B paloueil uiam oOciIyXKHBaeMoW 30HE
HIOMEIICHNH U COEPIKaIIMX BEIIECTBA!

temrepaTypol Boime 100 °C ... 45
TeMIEPATYPOH 100°C M HUMKE ..oovvveeeinieenieeiie et 35
TeMIEepaTypor BCHBIIIKHA MapOB HE BBIIIE 45°C ......cooiviiieeiiieeeeiieeene 35;

JUIE M30JIUPYEMBIX OOBEKTOB, PACIIOJIOKEHHBIX Ha OTKPBHITOM BO3JAyXe, B paboueil wim
o0cIty>)kxuBaeMoi 30He, Ipu:

METAITAYECKOM TTOKPOBHOM CIIOC 1euerenttteennneeeeennaeeennnneeennneeennnns 55

JUTSL APYTUX BUJIOB TIOKPOBHOTO CIIOS cvevveeneeeeeenaeeneeenneenneennnns 60.
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Temrieparypa Ha TMOBEPXHOCTH TEMJIOBOH M30JSLHUU TPyOOIPOBOIOB, PACIOJIIOKEHHBIX 3a
npenenamMu paboueil uiam oOCITy)KMBaeMOW 30HBI, HE JOJDKHA IPEBBIATh TEMIEpPaTYPHBIX
IPEEIOB MPUMEHEHUS] MaTEpUajoB IOKPOBHOro ciosi, Ho He Beime 75 °C. U3 ycnoBus
pPaBEHCTBA IUIOTHOCTH TEIUIOBBIX ITOTOKOB: KOHAYKTHBHOIO, IPOXOJSIIErO 4Yepe3 CIOU
U30JISIUH Oys, M, 32 CUET PA3HOCTH TEMIEPATYD ts-t;, 1 KOHBEKTHBBOTO, YXOJSIIEr0 C HApyKHOU
MMOBEPXHOCTH 3a CUET PasHOCTH ty- ty, MOKHO HAIIUCATh:

g, — ¢
R_=‘2"tlp.

"y 29)
pl_ Lt p1

fn_ - fn_ (30)

U3 (29), (30) monyuum ¢GopMymsl Ui pacyeTa TOJIIMHBI M30JSIHMUA UCXOAS U3 TpeOyeMoii
TeMIIepaTypbl TOBEPXHOCTH:
JUISL IJIOCKUX TETUION30JIALIMOHHBIX KOHCTPYKIIMH

s A1)

e, (i, - t,) (31)
JUISL ATTHHIPHYECKUX
d- +28 b -t
InB=ln= _—= = =2w-A_-RF.= =,
dn’ tr.r - ntn_ (32)

OTKy/la, TNpUHUMAs 10 Tabnauie 3 OpPHUEHTUPOBOYHOE 3HAYCHHE E’L U ompenensis lﬂB,
HaxoJuM B, a 3aTeMm

5 = g7 (B-1)
m - 2 ?

PaccmoTpenHblii  MeTon sBiseTcss npuONMKeHHBIM. s Oonee TOYHBIX pacyeToB C
npuMeHenueM [IK crnenyer wucnonb3oBaTh METOA  MOCIENOBATENBHBIX — NMPUOIMIKEHHH,
paccMOTpeHHBIH B KOHIIe pa3zaena 2.2.1. PacueTHoe ypaBHEHHE B 3TOM ciiyyae OyJeT UMETh BUJ

95 + 28
£t a7

H

o ld] +20,0

=) 24 (33)

E

3amaBasch HadaJdbHBIM 3HAYEHHEM TOJIIMHBI M3OJISALUU Op, M, ONpeAeTsieMbIM TpeOyeMoit
TOYHOCThIO pacuera, Hampumep, 0,001 M, ¢ moMoIbK TOCIEAOBAaTEIbHBIX IIAroB: 1, 2,

3,....iAMg  TONMHMH W30IAIUU: O1=0¢l; 0,=0¢2;03=0¢3, ..., 0;=0¢pi MPOU3BOJIUM BBIYUCIICHUE
BEJINYMH:
fl' - fﬂ' fl' - fﬂ' fl' - fﬂ' fl'_ fﬂ'
Lk 1; L& 2; L& 3 =% 1o ypasaenno (33).
fﬂ' - fﬂ'

o . £ -1 ),
Ha KaXJ10M miare BBIYUCJICHUU 1 IPOU3BOAUTCA CPAaBHCHHC @ 3aJaHHbIM
fﬂ' B fﬂ'

— f:.—
3HAYCHHUEM .
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[Ipu BBIIOJIHEHUM YCIIOBUS

fn'_fr.r _ tn_fr.r :;,.D
fﬂ'_ﬁi‘; I:r.r_fx:l".l;,

E

(34)

BBIUMCIIEHNS 3aKaHYMBAIOTCS, a HalIeHHas BeJIMUMHA 0;=0¢i SIBIISIETCS ¢ TOYHOCTBIO 10 1 MM
3a/1aHHOM, 0OecieunBaroIIei TpeOyemMyro TeMIepaTypy NOBEPXHOCTH U3OJISALIUH.

[lpu pacdere TONIIMHBI M30JSIIUAU TI0 33JaHHOW TEMIIEPaType MOBEPXHOCTH MPUHUMAIOTCS
CIIETYIOIINE PACUETHBIC TapaMETPhl OKPYKAIOIICH CPe/IbL:

TeMIIepaTypa BHyTPEHHEH CPEJbI t, - IO TEXHUYECKOMY 33/IaHUI0 Ha MTPOSKTUPOBAHHE;

TEMIEpaTypa HAPYKHOU Cpelbl ty - KaK CpeIHssl MaKCUMallbHas HauOoJee KapKoro Mecsla,
NP PACIIOJIOKEHUH H30JMPYEMOr0 OOBEKTa Ha OTKPBITOM BO3IyXe, NMPH PACIOJIOKCHUU B
nomemienuu - 20°C;

KO3(QPUIIMEHT  TEmIoOTAaYM HAa  HAPYKHOM  TIOBEPXHOCTH  HM3OJSAIMHM  OOBEKTa,
pPACIONIOKEHHOTO B TIOMEHICHHM M Ha OTKPBITOM BO3MyXe, MPHU IMOKPOBHOM CJIO€ C MAaJlbIM
K03 GUIIEHTOM H3IyueHHs (CM. MpuMedanus K Tabmuue 2) - 6 Br/(mM*-°C), ¢ Gompmmm - 11
Bt/(m-°C).

2.2.4 PacueT TOIIMHBI H30JISILUH, IPeIOTBPALIAONICI KOHACHCAIUIO BJIATH U3 BO31yXa
Ha ee MOBEPXHOCTH

JlaHHBII pacyeT MPOU3BOJAUTCA IS U30JIMPOBAHHBIX 00BEKTOB, PACTIONIOKEHHBIX B 3aKPBITHIX
MOMEIIEHUAX M COJEpKaIlMX BEIIEeCTBA C TEMIEPATypoil HUXKE TeMIlepaTypbl OKPYKaIOILIETro
BO3/lyXa.

B sToM cimydae m3onsius ODKHA oOecredrBaTh TpeOyeMblid pacueTHBIN Tepenan MExmIy
TEMIEpaTypaMyd HApYXHOTO BO3AyXa M TOBEPXHOCTHIO H3OIAIMUH (ty - t;), TP KOTOPOM
WCKITIOYAeTCs KOHICHCAIIMS BJIaru U3 Bo3ayxa (Tabauma 4).

Tabnuna 4 - PacuerHblii nepenap ty - t,, °C

¢ oC OTHOCHTENbHAS BIAXKHOCTb BO3AyXa, @ %

v 40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 1,6
15 14,2 10,9 9,1 5,7 3,6 1,7
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 4,0 2,0

[To ananoruu ¢ popmymnamu (28) - (31) MOKHO HamUCaTh:

= (35)

TpebGyemas TONIIMHA U30JIALMU AJIS TNIOCKUX KOHCTPYKIUI ompenensercsa no ¢popmyne (34),
JUTSL IWIMHAPUYECKUX - 110 (35), Mo MeToANKe, U3JI0KEHHOU B pazjene 2.2.3.

B pacuerax npuHUMaIOT:

TEMIIEpaTypy Hapy>KHOM CpeJibl t; paBHOW TeMIIEpaType MOMELIEHNUS;

TEMIEPATypy BHYTPEHHEHN Cpelibl t; 1 OTHOCUTENbHYIO BJIAXKHOCTH BO3/yXa (0 B COOTBETCTBUU
C TEXHUYECKUM 33JaHHEM Ha TIPOEKTUPOBAHUE;

KO3 PUITMEHT TEMIOOTAAYN Oy, JUTSI TTIOBEPXHOCTEH C BBHICOKUM KO3(PDHUIIMEHTOM H3ITYYCHHS
(cM. puMedanus k Tadiuue 2) - 7 Br/(m*-°C), ¢ MasM - 4 Br/(M*-°C).
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2.3 PACYET U30JISIIUU TPYBOITIPOBOAOB TEIIVIOBBIX CETEN
2.3.1 HagzemHasi npokJaaKa

TennoBble mOTepU dYepe3 H30JIMPOBAHHYIO IOBEPXHOCTh MOJAIOMIMX M OOpaTHBIX
TpyOOIIPOBOJIOB TEIIOBBIX CETeH NpH HAA3EMHOW TPOKIAIKE, MPU HM3BECTHOW TOJIIIMHE
U30JISUH Oys, M, CJEIyeT ompeneniartb no Gopmyne (17), a TepMHUECKHE CONMPOTHBICHHS,
BXo/sImue B 3Ty ¢opmyny, - mo (6). B kauecTtBe temmeparyp BHYTpEeHHEH W HapyKHOU
cpen t, U ty, IPUHUMAIOT pacueTHbIE TEMIIEPATYphl TEIJIOHOCUTENS U OKPYXKAIOLIEr0 BO31yXa, a
KO3 PUITUEHT TETIOOTAAYHN Oy - TI0 Ta0IHIIE 2.

[Ipu ompenereHuH  TONIIUHBI  W3OJSAIMUM  TPyOONpPOBOIOB  TEIJIOBBIX  CeTe 1O
HOPMHPOBAHHBIM 3HAYEHUSM IUIOTHOCTH TEIJIOBBIX IOTOKOB OT IMOJAIOMIMX M OOpaTHBIX
TEIUIONPOBOJIOB MCIOJIB3YETCSI METOJIMKA PACUeTOB, U3J0KeHHas B pazzene 2.2.1. [Ipu stom B
KaueCTBE pacCueTHBIX TEMIIEpaTyp BHYTPEHHEH Cpefbl t, IPUHUMAIOT  CPEIHEr0Jl0BbIE
TEeMIEpaTyphl TEIJIOHOCUTENIA M0 Tabnuiie 5;

3a pacueTHYIO TEeMIIEpaTypy HapyXHOU Cpeibl IPU KPYIJIOTOANYHON paboTe TEMIoBOi ceTH -
CPEIHEroZIOBYI0 TEMIIEpaTypy HapyKHOrO BO3JyXa, MpH paboTe TOJbKO B OTOMUTEIbHBIN
IEpUOJl - CPENHIOI0 32 OTONUTENbHBIA mepuoA. PacueTHbld KO3(QPHUUIMEHT TEemIo0TAAYM Oy -

o Tadumie 2.

Tabnuma 5 - CpeaHerogoBbie  TeMIEpPAaTypbl TeIUIOHOCHTEJIS] B  BOASIHBIX
TeIIOBBIX ceTHax, °C

PacuerHble TeMnepaTypHble pexxumsl, °C
TpyGonporox 95 - 70 150 - 70 180 - 70
TTomarormmii 65 90 110
OO0partHbIii 50 50 50

2.3.2. Iloa3zeMHasi NPOKJIAAKA B HENMPOXOAHBIX KaHAJIAX

TennoBble TOTEpU uepe3 H30JUPOBAHHYIO IMOBEPXHOCTh IABYXTPYOHBIX TEIJIOBBIX CETeH,
MPOKJIAJbIBAEMbIX B HEIMPOXOJHOM KaHajle IIMPUHON b U BBICOTOM /1, M, Ha rayoune H, M, or
MOBEPXHOCTHU 3€MJIM JI0 OCH KaHaJla ONPEAeNaioTcs 1Mo popmyie

¢ —)K
qf+q;f=—( = +") ,
Rt R (37)
a TCMIICpaTypa BO3ayXa B KaHAJIC tKaH

le + fﬂ + gz
- R;11+Rj Rigj% RWTR;,
KotRK RatR: R.E, as)

1 d + 28 1 d, +28
= n 2L ml . = n 22 = .
R 2, d e 27TA, d,
9IS = = (39)
1 1
Ry Do (d +28_) Ra = e, (d, +28_0)
- (40)
Bo = Chh
T —
btk (41)

TeXHUIECKAA-M30JIAIH. P info@ti70.ru




glz, & . JUHEWHBIE IUIOTHOCTH TEIJIOBOTO IOTOKAa OT TMOJAIOUIEr0o W OOpaTHOro
TpyOOTIpOBOI0B, BT/M;

d}, d> - Hapy>XHBIE THAMETPHI MOJIAIOIIETO U 0OPATHOTO TPYOOIIPOBOIOB, M;

ts1, ts2 - TEMIIEPATYPHI TIOIAFOIIETO U 0OpaTHOTO TPYyOOIIpOBOIOB, °C;

K - xo3ppunmeHT 1omoIHUTENBHBIX TOTEph (Tabauna 1);

R:*l, R - TEepPMHUYECKHE COMPOTUBJICHUS W30JLIUM  TOAAIMET0 H  00paTHOTro
TpyOOoTnpoBO10B, M-°C/BT;

R R

, - TEpPMHYECKHE COIMPOTUBIEHUS TEIUIOOTAAa4e OT TIOBEPXHOCTH H3OJSALUU
MOJIAIOIIETO M 00paTHOTO TpyOompoBo 0B, M-°C/BT;

Ryan - TEpMHUYECKOE CONMPOTUBICHHE TEIUIOOTAAue OT BO3[AyXa K MOBEPXHOCTH KaHaa,
M-°C/BT;

O - KOO(QDUIHEHT TEIIO0T/ a4k B KaHaNe, IpHHIMaeTcst pasubM 11 Br/(m*-°C);

Aus - TETUIOMIPOBOAHOCTE M30JIALIUN B KOHCTPYKIUH, BT/(M-°C);

Ousl, Oys2 - TOJMITUHBI H3OJISIIMH TIOJIAIOIIETO U 0OPATHOTO TPYyOOTIPOBOIOB, M;

. TEPMHUYECKOE COMPOTUBIIeHUE TpyHTa, BT/(M-°C), onipeaensercs mo popmyiie

0,23
In 3,55(5]
AW

R = ;

)
(5,?+D,EE]£1‘.W

(42)

Arp - TEIUIONIPOBOAHOCTD IpyHTa, BT/(M-°C), Tabauua 6.
Jns ompeneneHusl TOJIIMHBI H30JIALMHU TOJAIOUIETO M OOpaTHOrO TPYOOIPOBOJIOB IO

-r -r
3aJ]aHHOM, HOPMHPOBAHHON JMHEHHOH MIOTHOCTH moToka 1 u 92 | BT/M, mpeaBapuTenbHO
OTIPEICIISAIOT 10 HUM TEMIIEPATypy BO3AyXa B KaHale 1o Gopmyiie

b = fg+K(g1_L+g‘;TL:' (Rt R’p}’ (43)

Tabnuma 6 - TenJionpoBOAHOCTH TPYHTA

3 | BecoBoe BiaroconepxaHue Koo uupent
Bup rpynTa CpenHsist INIOTHOCTh, KI/M rpyHTa, % TEIUIOTIPOBOAHOCTH,
’ Bt/(M:°C)

Iecok 1480 4 0,86
5 1,11

1600 15 1,92

23,8 1,92

CyriauHok 8 0,71
1100 5 0.9

8 0,83

1200 15 1,04

8 0,98
1300 5 12

8 1,12

1400 15 1,36

20 1,63

8 1,27

1500 15 1,56

20 1,86

8 1,45

1600 15 1,78
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3 | BecoBoe Baroconepsxanue Koopmment
Bup rpynta Cpenssis INOTHOCTD, KT/M rovETa. % TEIJIONPOBOJHOCTH,
pynTa, 7o B1/(M-°C)
5 1,75
2000 10 2,56
11,5 2,68
I'nmunuctere 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
8 1,13
1600 27 1,93
3aTeMm BBIUHCIISIOTCS TS Ka)KI0T0 TpyOOIpoBOIa
d, + 28
BEJIMYNHBI 4 2 o ¢popmynam:
fl']. - fm
n 5= Eﬁim'[T—Ri];
! (44)
£~ Lo
1113;=2ﬂm{T—sz ;
% (45)

B KOTOPBIX NPUOIHKEHHbIE 3HAYCHUS lel u R; MPUHUMAIOTCS 110 Tabauie 3.

Onpenensst mo Tabiuile HATypaldbHBIX JorapudMoB B u By, 1o dopmyne (20) BEIYHCISIOT
5 HBID s _4BD
3HAYEHUS TOJILUH U30JIALUN z 2
HOpPMaTHUBHBIE [TOTEPU TeILIa.

[Ipu pacuere H30MANMU NBYXTPYOHBIX KAaHAIBHBIX MPOKIAJAOK TETUIOBBIX CETEH B KadeCTBE
TEMIEpaTyp BHYTPEHHEH Cpelbl MPUHUMAIOT CPEAHETO/IOBbIE TEMIEPAaTypbl TEIJIOHOCUTENS B
NOJAIOIIKX U 00paTHBIX TPYOOIPOBOAAxX MO TaduuIe S.

3a pacu€THyI0 TeMIepaTypy Hapy>KHOU cpellbl MPUHUMAIOT CPEIHIOI0 3a roJl TEeMIIEpaTypy
TpyHTa Ha TIyOWHE 3amokeHusi TpybompoBoaa. [Ipu paccTosHUM OT MOBEPXHOCTU TPYHTA O
nepekpbiThs KaHama 0,7 M M MEHee 3a pacueTHYI0 TeMIEepaTypy HapyXHOW Cpeibl TOJHKHA
MPUHUMATBHCS Ta XKe TeMIepaTypa HapyKHOTO BO3]/lyXa, YTO U MPU HAA3EMHOMN MPOKIIAJIKE.

o0ecreunBarnIMX TpeOyeMmbie

2.3.3 IloazemHas 6ecKkaHAJIbHAA MPOKJIATKA

TennoBble TOTEpU JBYXTPYOHBIX TEIUIOBBIX CeTe€d TMpH OecKaHAIbHOM MPOKIIAJIKE,
pacIoJIOKEHHBIX B TPYHTE HAa OJAMHAKOBOM PACCTOSIHUM OT MOBEPXHOCTH 1O OCH TpyO H, M,
OTIpeNeNAI0TCs IO (OpMyIaMm:

o = (t,— t R, + o) - (4 —t) K Ie
(inl + R;I)(R;E + %2) - fﬁ , (46)

gola R+ Ry = (ta—1t)- R
(R + R )R + By - Ry

K

(47)
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rie % - TEPMHYECKOE COIMPOTHUBIIEHWE TpPyHTAa TpH OeckaHaiabHOW mpokiagke, M-°C/BT,
omnpenensercs mo popmyie

7
1 2H 2H
R = In| S22+ —11,
2k, d d
(48)
r7ie d - HapyXHbIH AUaMeTp TpyO, M; MOJAIOMICH - di, 00paTHOM - d>;
Arp - TEIIOMPOBOAHOCTB rpyHTa, BT/(M-°C);
H - rinyOvHa 3aJI05KEHUS - PACCTOSHUE OT OCH TPYO JI0 TOBEPXHOCTH 3EMIIH, M.
Ry - TepMuveckoe ConpoTHBICHUE, 00YCIOBICHHOE TEIIOBBIM B3aUMOJICHCTBHEM JBYX TPYO,

M-°C/BT, onpenensiercst U3 BhIpaXKEeHUs
2H ’
a1+ 2]
X4

v (49)

B KOTOPOM K] 7 - PaCCTOSIHUE MEXKYy OCSIMU TPYO MO TOPU30HTAIIH, M.

OcranpHble 3HAYCHHUS BENWYMH B (46), (47) Te xe, uto U B dopmyne (39) nius KaHAIbHON
MPOKIIAIKH.

@opmynel  UIT  pacueTa TOJNIIMHBI HM30JSAIHMHM  OSCKaHAJIBHBIX  TEIUIONPOBOAOB IO
HOpMHpOBaHHOﬁ IIJIOTHOCTHU TCIJIOBBIX ITOTOKOB UMCHOT BU .

]nﬂrl"'nglzzﬂ'ml‘lm il‘ﬁ:“i‘:f&]_ﬁﬂ .
4 A_-A - ’

R =

™ @ (50)
In dﬂ + 25&‘52 — 2?{&“2&@' fn’ﬂ ~ !‘n_ 'I;IEI._L}% _}ﬁﬁ .
dz i - Amﬂ Tt !
& (51
54t g A2y
OnpenenuB ¢ nomoisio (50), (51) 3HaueHus 5 u 4 , TOJIIIIUHBI

M30JISILMY BBIYUCIISIIOT TaK K€, KaK U JJIs KaHAJIbHOW MPOKJIaJAKU B pazene 2.3.2.
[TapameTpsl TEIUIOHOCHUTENS W HAPYKHOM CpeIbl I pacdeTa H30JSIUU TPyOOIPOBOIOB
OeckaHaAIbHOH MPOKJIAIKA MPUHUMAIOTCS TAKUMHU K€, KaK U JJI1 KaHAJTbHOM.

3 TABJAULBI TOJIUH W30S
TEIUIOU3OJSILIUOHHBIX KOHCTPYKLUA
TEXHOJOTMYECKOI'O OBOPYJIOBAHMS,

TPYBONPOBOJOB M TEILJIOBBLIX CETEM

3.1. TaGau1IbI TONIIMH U30JIALUU COCTABICHBl HA OCHOBE HOPM IIOTHOCTH TEIJIOBOTO IMOTOKA
yepe3 MOBEPXHOCTh M3OJISALUU TEXHOJIOTMYECKOTo 000pynoBaHus, TPyOOIPOBOAOB U TEIIOBBIX
ceTel, BBeZICHHBIX noctaHoBiaeHueM ['occtpost Poccun ot 31.12.97r. Ne 18-80 (M3menenune Ne 1
k CHull 2.04.14-88), w mnpenHa3sHadyeHbl I peau3allMd TOBBINICHHBIX TpeOOBaHUN K
TEIUI03ALUTE PU CTPOUTEIHCTBE, KAITUTAIbHOM PEMOHTE U 3KCIUTyaTalluM TEIJIOBON M30JISALIUY.

3.2. Temnno3amuTHBIE XapaKTEPUCTHKU H3OJSIIMOHHBIX MAaTE€pUaIOB B KOHCTPYKLUSX,
pacueTHbIe MapaMeTpbl TEMIIEPATYPHBIX PEKUMOB 000PYAOBaHUS, TPYOOIIPOBOJOB M HAPYKHOTO
BO3/yXa, a TAKXKE YCIOBHI TEIUIOOOMEHA KOHCTPYKLIUI C OKpY’KaIOIIel cpesloil mpH pazpaboTke
Ta0IHI] MPUHSTHI B COOTBETCTBUU C yKazaHusamu pazaena 3 CHull 2.04.14-88.
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3.3. TonumHbl TEMIOBOW H30JIALUU TEXHOJOTHYECKOTO O00O0pYAOBaHHS U TPyOONpPOBOAOB
npuBeneHbl B npuioxkeHUU b. TommmHBI M30M4LMM  JBYXTPYOHBIX TEIUIOBBIX CETeH mpu

HAJ3€MHOW TMPOKJIAJKE Ha OTKPBHITOM BO3AyXe, B TMOMEIICHUSX U TMOABalax 3JaHUM -
B IpuiokeHnd B. ToNIUHBI W30SAIMK  JBYXTPYOHBIX TEIJIOBBIX CETEH MPU TMOJ3EMHOU
MPOKJIAJKE B HEMPOXOAHBIX KaHANaX U OECKaHAILHO - B IPHJIOKEHUH [

HPUJIOKEHHUE A

PACYETHBIE TEXHUYECKHE XAPAKTEPUCTUKH
TEIIJVION3OJIAIIUMOHHBIX MATEPUAJIOB U U3 AEJINN.

TemnonpoBOIHOCTh
Cpe,qug TEIUIOU30JISIIIHOHHOT O
Marepuar, useue IUIOTHOCTh B | MaTepuaia B KOHCTPYKLIUU )im’ TeMnepaTXpe; I'pynma
KOHCTpYKLUH, | Bt/(M-°C) my1st moBepxHOCTE# ¢ | IpuMeHeHnH, °C TOPIOYECTH
Kr/M° Temnepatypoii, °C
20 u BbIIIE 19 u HmKe
TTmaTst MHHEPAIOBATHBIC 120 0,045 + 0,044-0,035|01 wmunyc 180|Heroproune
MIPOITUBHBIC 0,00021 t,, mno 450 g
150 0,049 + 0,0002 t,, | 0,048-0,037 |MaTOB, Ha TKaHH,
CeTKe, XOJICTe M3
CTEKJIOBOJIOKHA,
no 700 - Ha
METaJUIHYCCKOM
CeTKe
IInuTel  TENIOM3OIAIUOHHEIC 65 0,04 +0,00029 t,, | 0,039-0,03 |OT Munyc 60 no »
U3 MHHEpallbHOM BaThl Ha 95 0,043 + 0,042-0,031 (400
CHHTETUYECKOM CBSI3YIOLIEM 0,00022 t,,
120 0,044 + 0,043-0,032 |0t munyc 180
0,00021 t,, 10 400
180 0,052 + 0,0002 t,, |0,051-0,038
Temon30sS1MOHHbIE U3ICIIHS 60 0,034 +0,0002 t,, 0,033 Ot munyc 57 no| Cnaboroproune
u3 BCIIEHEHHOTO 125
STUJICHITOJATIPOTTHIICHOBOT'O
Kayayka « A3poQIieKcy
TMonymunuHAPEl ¥ MHITAHAPHI 50 0,04 +0,00003 t,, [0,039-0,029 |OT munyc 180 Heroprouune
MMHEPAJIOBATHBIE 80 0,044 + 0,043-0,032 |mo 400
0,00022 t,,
100 0,049 + 0,048-0,036
0,00021 t,,
150 0,05 +0,0002 t,, {0,049-0,035
200 0,053 + 0,052-0,038
0,00019 t,,
[[THYp TETION30ISAIIMOHHBINH U3 200 0,056 + 0,000 t,, | 0,055-0,04 |Or mmuyc 180|B CEeTYaThIX
MUHEPATLHOM BaThI hi(o) 600 B|TpyOKax u3
3aBUCHMOCTH OT|METaJNIMYCCKOU
Marepuana TIPOBOJIOKH u
ceTyaTol TpyOKM |HUTH CTEKJISTHHOM
- HETOpIoYHe,
OCTaJIbHBIC
cyaboroproune
Martbr u3 CTEKIITHHOTO 50 0,04 +0,0003 t,, {0,039-0,029 [Ot munyc 60 no|Heroprouue
mTanejIbHOr0  BOJIOKHA  Ha 70 0,042 + 0,041-0,03 {180
CHUHTETHYECKOM CBSI3YIOLIEM 0,00028 t,,
Marsl 1 BaTa U3 CynepTOHKOTO 70 0,033 + 0,032-0,024 |Otr munyc 180 »
CTEKIISHHOIO  BOJIOKHa  0e3 0,00014 t,, o 400
CBSI3YIOIIETO
Mars! 1 BaTa U3 CynepTOHKOTO 80 0,032 + 0,031-0,24 |Otr munyc 180 »
0a3aIbTOBOI'O  BOJOKHA 0e3 0,00019 t, 1o 600

TEeXHHYECKAS-U30ISIHSL. P

info@ti70.ru




TenmonpoBoaHOCTH
Cpennss TETION30JIIIIMOHHOTO
Marepua, n3eiue IUIOTHOCTH B | MaTepuaia B KOHCTPYKLIUU 7?,3, TeMnepaT}v/pil I'pynma
KOHCTpYKuuH, | Bt/(M-°C) myist moBepxHOCTE# ¢ | TpuMeHeHnH, °C TOPIOYECTH
Kr/M Temnepatypoii, °C
20 u BbIIIC 19 u HIKeE
CBSI3YIOIIETO
Tlecok MEPJIUTOBBIH, 110 0,052 + 0,051-0,038 |Otr munyc 180 »
BCITYYEHHBIH, METKUI 0,00012 t,, o 875
150 0,055 + 0,054-0,04
0,00012 t,,
225 0,058 + 0,057-0,042
0,00012 t,,
Termon30sa1IMOHHBIE H3IEIIHS 30 0,033 + 0,032-0,024 |0t wmunyc 180|Toproumne
13 TIEHOTIOIMCTHPOIIA 0,00018 t,, 1o 70
50 0,036 + 0,035-0,026
0,00018 t,,
100 0,041 + 0,04-0,03
0,00018 t,
Termon30sAIIMOHHBIC U3ICITHS 40 0,030 + 0,029-0,024 |Otr wmunyc 180 «
13 TIEHOTIOINYPETaHa 0,00015 t,, mo 130
50 0,032 + 0,031-0,025
0,00015 t,
70 0,037 + 0,036-0,027
0,00015 t,,
Teron30AInOHHbIC U3CITHS
U3 OyTanueH-aKpHIOHUTpPUIA
«Kaiimangnexc (K-flex)»
MapoK:
EC 60-80 0,036 0,034 |0t munyc 40 no|Cnaboroprourne
105
ST 60-80 0,036 0,034 Ot munyc 70 go
ECO 60-95 0,040 0,036 130
Tennon3onsuoHHbIE HU3IENUs 50 0,035 + 0,033 |0t munyc 70 no «
W3 IESHOIOJUATHIICHA 0,00018 t,, 70
Ilpumeuanusn

1 Cpemusist TemnepaTypa TEIIOU30JISITMOHHOTO cJios; °C:

tm = (tw+40)/2 - Ha OTKPHITOM BO3AyXE B JICTHEC BpPEeMs, B MOMCIICHWHU, B KaHalaX, TOHHEISIX, TCXHUUYCCKUX
MOJIOJBSIX, HA YepIaKaxX U B IMO/IBajax 31aHUM,

tm = tw/2 - Ha OTKPBITOM BO3/(yXe, BO3[yXe B 3UMHEE BpeMsl, T/ie ty - TEMIIepaTypa Cpe/ibl BHYTPH U30JIUPYEMOro
obopynoBanus (TpyOoOIIpOBOAR).

2 BoJjbliee 3HaYSHHWE PACUYETHOW TEIUIOMPOBOAHOCTH TEIUIOM3OJSIIIMOHHOIO Marepuania B KOHCTPYKLHH st
MOBEPXHOCTEH ¢ TeMriepaTypoi - 19 °C u Hibke OTHOCUTCS K TEMIIepaType U30JUPYEMOU MOBEPXHOCTH OT MUHYC 60
1o 19 °C, menbliee - k TeMreparype Munyc 61 °C u Hike.

HPUJIOKEHUE b

TOJIIIUHA TEIIJIOBOM U30.JISILIUU
TEXHOJIOI'MYECKOI'O OBOPYJIOBAHUSA N
TPYBOITIPOBOAOB

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO

Tun npokIaaKu: Ha OTKPHITOM BO3/1yXe

Bua uzosnsiiyu: MaThl MUHEpasoBaTHbIE npoinBHbie M-100
TennonpoBoanocts: 0,04500 + 0,00021t, Bt/(Mm-°C) ,

Taonuna b.1
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Hapysbiii Temmepartypa u3onupyemMoi moBepxHocTH, °C
aMeTp 5 75 1012 15|17(20(22(25|27|30(32|35[37|40|42|45|47|50|52|55|57]|60
0 0|]5{0[5](]0|5[{0|5]0[5]0]5]0[5]0[5]0]5]0]51]60
TpyOBI, MM
TonmuHa U30IUH, MM
18
25
45
57 50631791194 (10|10 |11 (12|12 |12|13|13|14|14|15|16|16|17|17|17 18|18
0 7 0714271915194 |9|5|1]|]6|]0]6]|9]|3]38
76 67282879610 |11 (121213 |14|14|15|15]16|16|16|17|18|18|18|19 |20
0 6|6[2(6[4|0|6|0]4[0|5]|9]6|1]|4[8|5]0
89 5069|8189 (1011|1212 1313|1414 |17|15[16|17|17|18|18|19|19|20 |22
8 012|051 |8]|2[7]9|9|6|1[4]0]4|1|5]9]1
108 67418693 |10 |11 (1212|1314 |14|15|15|16|17|17|18|18|19|19]20|20|21
0 313(1(9|14(10(4(2(7(3|0]|]6|2|7|2|8|4]|9]4
133 675861010 |11 (12|13 |13|14|14|15|16|16|17|17|18|19|19(20|20|21|21
1 0199925186 |1 |7|2|9|5|1|5]|1|5]|1]6
159 67819010 |11 |12 13 (13|13 |14|15|15|16|17|17|18[19|19]20(20(21|21]|22
4 3(5(4(1|14]|8|5[1(9|6|2[9|4]0|6|1|7(|3]9]|4
219 6(8195(10(12 (12|13 |14 |14 (15|16|16|17|18[18|19|20|20|21|22|22|23|23
7 810(9|19|2|7|4|1|8|6|2|8|5|1|8|4|]0|6]2]38
273 685199111213 |14|15]15(16|17|17|18|19[20(20|21|22|22|23|24(24|25
9 314(4(5|10|5(4(2(9|6|4|2|8[|4|1|7|4|2|8|4
325 71881101112 (13|44|15]16(16|17|18|19|20[20|21|22|22|23|24|24(25|26
0 2051717171308 |54 |2]|1|8[4|1|8|5]2]9]|5]2
377 7190101113 |14 |15({15|16|17|18|18[19(20|21|22(22|23|24 (2425|2627
0 5091000721 |1|9|7|4]2[0|7|4|1]8|5|3]|0
426 7190101113 |14 |15({15|16|17|18[19]20{20|21|22(23|23|24(25(26/|26]27
2 5191213129554 |3|]1]9]6|4|1|8|6|3]0|8)|4
480 7193111213 |14 |15({16|17|18|18|19]20|21|22|23(23|24(25|26(27|27|28
4 0|57 (8|8|4(1]0[9|9|8|7|4[2|[9|8|5]|3]0]7]|3
530 71941111213 (1416|1617 |18 |19|20(20|21|22(23|24|24|25|26|27 (28|28
4 013|581 |6|1({2(1[0|9|8|7[|4|1|9|8|5|3]|1]|7
630 71961111213 [15|16|16|17 |18 |19|20|21|22[23 (24|24 |25|26|27 |27 (28|29
6 11591 (3]|9|5|5|5|5|4|3[|2(]0|8|6|4|2[9|7]|4
720 7197111214 15|16|17 17|18 |19|20|21|22[23(24|25|26|26|27 282930
5 317101316288 |8|8|7|6|5[42|1|8|6[4|2]1
820 719811 |13]|15|16|16(17 1819|2021 [22(23|24(24(25|26(|27(28(29|29]30
7 416627140111 |1]0|0|8|7|5|3]|2]0|8]|6
920 7199111314 151717 |18]19|20(21|22|23|24(25|26|26|27(28]29|30]31
7 510(3(7]|10(6[3 (414|444 (3 [2|1]9|7]6|5|3]2
1020 7199111314 15|17 (1718192021 |22|23|24(25|26|27|28(29|31|31]31
7 5104 |81 |8|5|6|6|6|7|6|6|5|4]|2|1]|7]|4|4]6
KpuBonuneiina |8 [ 10|12 |13 [ 1517|1819 (20|21 (23|24 25|27 (2829 (30|31|33|34|35|36|37
s moBepxHocth| 0|3 |0 |9 4|1 |6|6|5[9|2|5|8|1|1|3|6|8|0|4|[6|7]|9
JHaMeTpOM
6omee 1500 mm
U IJIOCKAst

Teppuropuanbuslii pailoH: EBponerickuii paiion PO

Tun npokIasKku: B NOMEIICHUN

Bua uzosnsiiuu: MaThl MUHEpasoBaTHbIE npoinBHbie M-100
Tennonposoanocts: 0,04500 + 0,00021 ¢, Bt/(Mm-°C)

TaoOnuna b.

2

Hapyxubiii
JMaMeTp TPyOblI,
MM

Temnepatypa uzonupyemoi nosepxsoct, °C

50[75[100[125[150[175]200]225[250|275]300[325[350[375]400[425]450]475|500]525[550[575]600

18
25
45

TOJ'IIIII/IHa U300, MM
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Hapyxusrii Temnepartypa uzonaupyemoii nosepxuocty, °C
mmametp Tpy6sI,|[50]75]100[125/150]175[200[225[250(275|300{325[350(375[400/425|450(475[500[525]550|575|600
MM TommuHa H30IAIHN, MM
57 44]61] 73 [ 85 [90]96 [103[111]115[124]129]136[139|144]149]154]158]165[169]174|178]184|188
76 44(61| 73 | 84 | 94 |105|111|118[122|115[132(142(148|153|158|163|167|174|179|184(188(192(197
89 47|66| 76 | 89 | 98 [106[114|120[123|133|140[148|153(159|164|166|171|177|184|188|194(199|203
108 51(70| 79 | 91 |99 [110|117|125[123|137|144|151{156|162|169|175|180|186(190|197|202(207|211
133 48|67| 81 | 93 |104114(122(127|133]140[146(151(157|163|170|175|180|186|193199(205(209|214
159 50(69| 83 | 98 [108|119(129]131[135[142|149|156|163|170|174|181|187|184|200(206|212|218|223
219 55|75| 89 [103|114|124|134]138[142(151|158|165|172|180(186|192]198|205(212(219(225|230|236
273 56|79( 92 [106]118|129(141|146(150(158|167|175|184|191{199|206|212|218(225(232(239/245|252
325 57|79( 92 [107]120{132|143]150(155|164|173|181|189|197|205|211|218|226(233|240(247|254/|260
377 57|81[ 96 [111]123]135(146]152(157(161|175|184/193|202(210|217|224(232(239|246252(259|266
426 59(82( 98 [112]125(137|148|154[160(170|179|188|197|212|214(222|228|236(243|251|258/265|272
480 60(84( 99 [115]129(141|153]160(167(177|186|196|204|213(222(229|236|245(252(260(268|275|282
530 60(84/100(116{130(143|154(161|167|177|187|196|205(214(223(231(239|248|256|263(270(277|285
630 59|84(101[118[131|145|156|164(171(181|191|201|210|219|228|236|244(253(262(269(277|284/|292
720 62|86(103[119(132|146|159|167|174|184|194203|213|223|232|240(249(258(267|274/282|290|298
820 61(87]104|120(134(148|161|168|175|186|197|210|217(227|236|245|253|262(270|278|287[296|304
920 62|87(105[122|135[150{163|171{178[189|200(210(219|229(239|248|257|277(274|283|292|301|309
1020 61/88(105]122[136[145[152]166]180[191[201|213|224/233(243(251]259|268|277(287|296/305/313
Kpusonuueiinas|64|93[110[130]146|164[180[190[197(211]225[239(252[264(277|290]299[314(326[338[350(364|376
IIOBEPXHOCTH
JIUaMETPOM
6osee 1500 mm
" IJIOCKasA

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO

Tun npoxnagku: Ha OTKPHITOM BO3yXe

By u3omdimm: MaTel M3 CTEKJISHHOTO IITaneJIbHOro BojiokHa M-35, 50

Tennonposoanocts: 0,04000 + 0,0003¢, Br/(M-°C)

Taonuna b.3
Hapyxublii Temneparypa uzonupyemon nosepxaoctu, °C
nmametp Tpy6si, [50[60]70] 80 | 90 [100]110]120[130]140[150[160[170[180]190]200]210[220]230[240[250[260] 270
MM TommuHa H30IAIHH, MM
18
25
45
57 46|54|57|64 | 71 | 78 |92 [108/116{103/100{103(106|114
76 56(60(64| 73 | 77 | 81 | 8589|9397 |102{106|111{120
89 54160(65| 70 | 76 | 80 | 85|90 | 96 [101|{106{111|117(123
108 56(63|70| 72 | 79 | 85| 87 | 93 | 96 (102]|108|115|121{124
133 57(62|70| 74 | 81 | 85|93 [100{104(111|115]119|127|131
159 60[67|73| 78 | 84 | 89 | 94 [102|107(116{121{126|131|137
219 62(69|75| 82 | 87 |95 (102(107|114(118|125{130|135|142
273 64(73|80| 8592 |98 |104(111|117(123|129|135|141|146
325 65(73(82| 88 | 96 [102|107|115]|120({127|133|138|143[149
377 66(75(83| 90 | 98 [104|{111|118|124(129(135{141|146|152
426 68(76(83| 92 | 98 [104|112(117|125({130|137(143|148|154
480 70{79(87| 95 {102(109{116(123|129(136|142{149|155]160
530
630
720
820
920
1020
Kpusonuneiinas|76|87\97|103|111{119{129|136{146|153|159|168|175|183
HOBEPXHOCTh
JHAMETPOM
6osiee 1500 mm

TEeXHHYECKAS-U30ISIHSL. P
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Hapyxusrii Temmepartypa u3onupyemMoi moBepxHocTH, °C

nmametp Tpy6bI, |50[60/70] 80 | 90 [100]110]120[130]140[150[160[170[180]190]200/210/220]230[240[250[260] 270

MM TonmuHa U30JISLUH, MM

1 1ocKas A N N O I I

TepputopuanbHblil paitod: EBponelickuii paiion PO

Tumn npokJIafku: B HOMEUIEHUN

Bun uzonsamun: MaThl U3 CTEKISHHOTO IITANeIbHOT0 BojiokHa M-35, 50
TemnmonpoBoanocts: 0,04000 + 0,00030 ¢, B1/(Mm-°C)

Taonuna 5.4
Hapyxubiii Temneparypa uzonupyemon nosepxaoctu, °C
nmametp Tpy6si,[50[60]70[80] 90 [100[110[120[130[140]150]160]170]180]190[200[210]220[230[240]250]260] 270
MM TonmuHa H30JISIIHN, MM
18
25
45
57 41|52|55(64| 66 | 74 | 83 | 85]93 95|98 {101|104|112
76 42149|55(65| 70 | 74| 79 | 83| 93 | 97 |102{106|111{116
89 44|52|59(66| 71 | 77 | 83 | 88|94 | 99 |105{111]|116{118
108 49|59167(70| 77 | 80 | 87 | 93 | 96 [103]|106{112]|119{122
133 46|53|63(69| 77 | 82| 87 |94 |99 (107|111{115]|123|128
159 48|57|65(72| 78 | 84 | 90 | 99 |104(110|115{121]|127|132
219 52(61(69|78| 84|90 | 98 |103|111|116|121|126{131|138
273 54(65|74|80| 88 | 93 [100|107|112|118|125|131{138|142
325 55(65|74|81| 87| 93 [100|108|113|121|127|133|140(146
377 55167|75|84[ 91 | 97 [104|111|118|123|130|137|142(148
426 57(68|77|84 91 | 98 [105|112(119|126{132|137|143|151
480 57(68|78|86] 93 |100{107|115|122|129|136|142|149(154
530
630
720
820
920
1020
Kpusonuneiinas|62|76|88(95/105|111(120{128|138(145{152|162({168|178
IIOBEPXHOCTh
JMaMeTPOM
6osee 1500 mMm
U IUIOCKAs

Teppuropuanbuslii pailoH: EBponerickuii paiion PO

Tun npokIaaKu: Ha OTKPHITOM BO3/1yX€e

By u3osanuu: miMTel MUHEPAJIOBATHBIE HA CHHTETHYECKOM CBs3yromieM M-75
Tennonposoanocts: 0,04300 + 0,00022 ¢, Bt/(Mm-°C)

Tabnuma b.5
Hapyxusrii Temnepartypa nzonupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100][125]150]175[200[225(250]275/300|325[350[375[400[425|450|475]500[525[550|575|600
MM Tomnmumua H30IAIHH, MM
18
25
45
57
76
89
108 57|71| 82|89 {100[110(118]126{132(138|143|151|156|163|170
133 58|71| 83|96 [106]116]126]129(133|140|147|154|160(167|172
159 62|75| 86|99 [112]121{128]132(136|143|150|158|166|172|179
219 64|78 92 |105|117|126]136]140|145|152|159|167|175|182|188
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575]600
MM TommuHa H30IAIHH, MM
273 66[82] 95 [109[120[131]142]148[152[162[170]178]185[193]202
325 67|85| 99 |112(124|134(144(151|158|166|174|183|191|200(208
377 67(86]102(115]126[137|148|154|160|169|179|188|196(204/213
426 69(87|101|116|129(140(150(157(163|173|182|191|200|208|216
480 71]90|107|121{133|145[155[162(169|178|188|197|207|216|224
530
630
720
820
920
1020
Kpusonuueiinas|78(99|116|136|151|168(184]193[203[217]231(244[257[270[281
MNOBCPXHOCTH
JUaMETPOM
6omee 1500 mm
U IJIOCKas

TepputopuanbHblil paitod: EBponelickuii paiion PO

Tumn npokJIaiky: B HOMENIEHUN

By n30m41uu: IuThl MUHEPAJIOBATHBIE HA CAHTETUYECKOM CBsI3yromnieM M-75
TemmonpoBoanocts: 0,04300 + 0,00022¢, B1/(M-°C)

Tadonuna B5.6

HapyxHbrii Temnepartypa nzonupyemoii nosepxuocty, °C

mmametp Tpy6si,[50[75]100]125]150[175[200[225]250(275[300]325[350375]400]425[450[475[500(525]550]575] 600

MM TonmuHa H30JISIIHN, MM

18
25
45
57
76
&9
108 49167 76 | 88 | 96 [107(115(123|121|135|143|150|156|162{169
133 46|65/ 78 1 90 (101(112(119(125|131|138|145|151|157|163|170
159 4867| 80 | 96 (105(116(126(129|133|140]|147|155|163|169|175
219 53|72| 86 (100|111|121|131]|135|140{149|157|165|171{180{187
273 54|76/ 90 [103|115|127|138|144|149]|157|165|174|183|191{200
325 55|76/ 90 (104|117|130|140|147|153{163|172|180{189{197(205
377 55|78| 93 [108|120]|132|143|150({156|165|174|183|192{202{210
426 57|79| 95 [109|122]|134|146|152|158]|169(178|187|197|212{214
480 58|81| 96 [112|126|138|151|157|165|175|185|195|204(213|222
530
630
720
820
920
1020

Kpusonuneiinas|62|90{108|127(143{161(178[188]195(210(224|238(251|264|277
MMOBEPXHOCTH
JHAMETPOM
6osee 1500 mm
M TJI0CKast

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO

Tun npokyIaaKu: Ha OTKPHITOM BO3/TyXe

Bua uzonsiiyu: mimMThl MUHEPAJIOBATHBIE HA CHHTETUYECKOM CBsi3yromeM M-125
TennonpoBoanocts: 0,04400 + 0,00021¢, Bt/(Mm-°C)
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Tadonuna 5.7

Hapysbiii Temneparypa nzonaupyemoii nosepxuocry, °C
aAMeTD 50 711012 (15]|17]20(22|25|27|30(|32|35(37|40(42[45|47|50|52|55|57|60
5/0/5/0]5]0|5]0]|5]0]5]0|5]0]5]0]5]0]5]0]51]0
TpyOBI, MM
TonmuHa U30JISIIHN, MM
18
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530 7192101213 |14|15|16|16(17|18|19(20|21|22
2 71112583 |8[9(8|7(|5(4]|3
630 7194 (10(12|13|14|16|16|17 1819|2021 22|22
4 9136|806 |2]|2]2|1]1]0|9
720 7195 |11 (12|13|15|16|16|17|18]19|20(21|22|23
4 O[5 |7 |1 {3]9|5|5]|5|5]4]3]|2
820 7196 |11 (13|15]15|16|17|17|18]19|20(21|22|23
5 2141319141788 |8]|8]7]|6
920 7197 |11(12|14|15|16|17|18[19|20|21 (22|23 |24
5 31710147 (3(0]0j1|1]1]1]0
1020 7197 |11(12|14|15|16|17|18[19|20|21 (22|23 |24
6 3181|5852 [3[3[3[3[3]3
Kpusonmuneiina |7 (101 | 11|13 (15|16 |18 [19|20|21 |22 |24|25|26|27
s TOBEPXHOCTb| 9 7171281313 (2(6[9]2|5]|8]38
JHaMeTPOM
6osiee 1500 mMm
1 IJIOCKast

TepputopuanbHelil paitod: EBponelickuii paiion PO

Tun npokiIaiku: B TOMEIICHUT

By n3onauuu: nauThl MUHEPATIOBATHBIE HA CMHTETUYECKOM CBsI3yromieM M-125
TemnonpoBoanocts: 0,04400 + 0,00021¢, B/(M-°C)

Tadonuna B5.8

HapyxHbrii Temnepartypa nzonupyemoii nosepxuocty, °C

mmametp Tpy6si, [50[75]100]125]150]175]200[225]250[275[300]325]350|375]400[425]450[475[500[525]550]575]600

MM TonmuHa U30JISIIHN, MM

18
25
45
57
76
&9
108
133
159
219
273
325
377
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Hapyxusrii Temmepartypa u3onupyemMoi moBepxHocTH, °C

mmametp Tpy6HI,[50/75]100[125[150[175]200[225[250(275|300{325[350(375[400/425|450(475]500[525]550|575|600

MM TonmuHa U30JIALUH, MM
426

480

530 58(83| 98 |114(127|140|151{158(164|174|184({193|202|211{219
630 58(82| 99 |116(129(142{154|161|168|178(188[198|207|216(224
720 60(84|101|116(130{143{156{164|171|181{191{200|210|220(229
820 60(85|101|118(132{145({158[165|172|183(194(207|214|223|233
920 60(85|103(119(133|147{160[168|175|186(197(207|216|226|236

1020 60(86/103]120{134]142|150|164|177|188|198]209]|220]230{239

Kpusonuneiinas|63|91[108|127(144(161|177187[194|209(222(236(249(261|274
MMOBEPXHOCTH
JMaMETPOM
oonee 1500 mMm
U IJIOCKAas

TepputopuanbHblil paitod: EBponelickuii paiion PO

Tun npokiIaKu: Ha OTKPBHITOM BO3yXe

Bun n3onsuuu: MaThl U3 CYNIEPTOHKOTO CTEKIIOBOJIOKHA 0€3 CBSI3YIOILEro
TemnonpoBoanocts: 0,03300 + 0,00010z, B1/(M-°C)

Taonuna 5.9
Hapyxubiii Temneparypa uzonupyemon nosepxaoctu, °C

nmametp Tpy6si,|50[60]70[80/90[100[110]120]130]140]150[160[170[180[190[200(210]220]230[240]250[260] 270
MM TonmuHa H30JISIIHN, MM
18
25
45
57 30(33|34(37|40( 42 | 47 | 52| 55|49 |47 |47 |47 |49 49|50 | 50|51 |53
76 36(38|39(43|44| 45| 46 | 47 | 4849 [ 50| 51|52 |54 (55|56 |57 |58 |58
89 36(38(41(42(44|46 |47 |49 |50 |52 (53|54 |56 |57|58(59|59]|61 |61
108 38(41|44(44|47|49 | 50 |52 52|54 (56|58 (59|60 |61 |62|62]|64 |64
133 38(41/45(46/|49| 51 | 54 |56 |57 |60 |60 | 61|64 |65|67 (68|67 |67 |68
159 41]45|47|50|52| 54 | 5559 | 60 | 63 | 65| 66| 67|69 |69 |70 (71|71 |70
219 44|47|49(53|55| 58 | 61 |63 | 66 |67 |70 | 71|72 |74 |76 |77 |77 |77 |78
273 45(50|54|56|59| 62 | 64 |67 | 69 | 71|73 | 75|77 |78 |80 |82 (83|83 |84
325 46|51|55|58(62| 64 | 67 |70 | 72| 74| 76|78 | 80 | 81 | 83 | 84 [ 85| 86 | 87
377 47|52|56|60(64| 67 | 69 | 72 | 75|76 | 78 | 81|82 | 84|86 | 88 | 88| 89 | 90
426 48|53|57|61(64| 67 | 70| 73 | 76| 78 | 81 | 82| 84 [ 86|88 |90 | 91|92 |93
480 50(55(60|64|67| 71|74 | 76 | 79| 82 | 84|86 |89 |90 |92 | 94 | 94 | 95 |97
530 50(55(60|64|68| 71|73 |77 |79 81 83|86 |89 91|93 96|96 |97 |98
630 52(57|61(66/69| 72| 76 | 78 | 81|84 [ 87|89 | 91 | 94| 96 | 98 | 99 [100|101
720 52|58|63(66|71| 74 | 77 | 80 | 83 | 86 | 88| 91|93 | 96 | 98 |101/101{103]103
820 53]59|63(68|71| 75 | 80 | 85|90 | 94 | 98 | 99 {100{100|101|102(103|104|105
920 53]59|64(68|73| 76 | 79 | 82| 85| 88 | 91 | 94 | 97 | 99 [102(104|105/106|107
1020 53]59/64]69]72] 76 | 80 | 83 | 86 | 89 |92 |95 | 98 [100/103/106/107|108]109

Kpusosuneiinas|57(63[69|73[77] 82 [ 87 [ 91 | 96 [100[103]107[110[114|117]121]123[126[126

MNOBECPXHOCTH

JUaMETPOM

6onee 1500 mm

U IIJI0OCKast

Teppuropuanbuslii pailoH: EBpornerickuil paiion PO

Tun npoxnanku: B IOMEIECHNN

Bun uzonsmmu: MaThl U3 CYNIEPTOHKOTO CTEKJIOBOJIOKHA O€3 CBSI3YIOLIETO
Tennonpooanocts: 0,03300 + 0,00010¢, Bt/(Mm-°C)

Tadonuna 5.10

| Hapyxusrii | Temmepartypa uzonupyemMon moBepxHocTH, °C
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JuameTp TpyOsl,

50/60/70[80(90[100[110/120[130]140|150]160|170]180[190|200[210[220|230|240[250]260] 270

MM ToJNIIMHA U30MISALUH, MM
18
25
45
57 26(31|31|35|35|38 (4141|4343 44|44 (44|46 |47 47|47 |48 (48
76 27(30|132|137|139| 40 |41 |42 |46 |47 48|49 |50 |51 |52|53|54|55]|54
89 28(32|36|38|40| 42 |44 |46 |47 |49 50|52 53|53 |54|56|56|57 |57
108 32|37|41|41|44| 45|47 50|50 |52 (52|54 |56|57|58|59|59]|61 |60
133 31|34|39(42(46| 47 |49 | 52|53 |56 |57 |58 |60 |61|62|63|64|64|65
159 32|37|41|44|47|49 | 51 | 55|57 |58 60|62 |63|65|66|68|68|68|68
219 36|41|44|49|52| 54 |57 (59|62 |64 |65|67 |68 |71|72|73|74|74|74
273 37|43|49|51|55| 57 |60 |63 |64 |67 |69 |71 7375|7779 |80]|80 |81
325 38|44]|49|52|55| 58 |60 |64 |66 |69 |71 |73 76|78 |79 |81 |82|83 |84
377 38|45|50(55(58| 60 | 64 |67 |70 |71 74|76 |78 |80 |82 |84 |85|86 |87
426 40(46|52|55|59| 62 | 65|68 |71 |73 76|78 80|82 |84|86|87|88|89
480 40(46|52|56|60| 63 |67 70|73 |76 |78 |81 |84|85|88[90|91|91 |93
530 40(47|53|57|61| 64 |67 |71 |74|77|80|82[85(87|89[91(92|93|94
630 40(48|53|57|62| 6570737679 |81|84|87|89|91[93|95|96|97
720 42(49|54|59|63| 67 |70 | 74|77 | 80|83 |86 [88(91|93[96|97 |99 |99
820 42(49|55|60|64| 67 | 7275|778 | 81|84 |87 (90(93|95(98|99|100{101
920 42(50|55(61|65| 69 |73 76|79 |83 |85|88(91(94|97[99(101/102{103
1020 42(50(56|61(65| 69 |73 |77 |80 | 83|86 |88[90|91|92|94|97 (100102

Kpusonuneiinas|45|54(62(66|72| 75 [ 79 | 84 | 89 [ 93 | 96 |102|105|109|112|116{119{121{122

MMOBEPXHOCTh

JIMaMETPOM

6oiee 1500 mm

M IJI0CKas

TepputopuanbHbliil paitod: EBponelickuii paiion PO

Tun npokIagKu: Ha OTKPBHITOM BO3yXe

By nzonsuuu: HuaIMHIpsl MUHEPAIOBAaTHBIE HA CHHTETUYECKOM CBsi3yromemM M-100
TemnonpoBoanocts: 0,04900 + 0,00021¢, B1/(M-°C)

Tabnuma b.11
HapyxHsrii Temnepartypa nzonaupyemoii nosepxuocty, °C
mmametp Tpy6s1,[50/60] 70 | 80 | 90 [100[110[120[130]140/150]160[170[180[190[200|210[220[230[240[250|260|270
MM TonmuHa H30JISIIHN, MM
18
25 57|59\ 61 | 64|76 |78 |80 |83 |85|88|91|94|97(101{104{108[111|115[119
45 59(66| 65| 71| 71|77 (82|82 |88 |88 |94|99(100{106/106/112|113|114|121
57 57|66| 67 | 75 | 83 | 90 [105[121{128|112|107|108|110({117|118|150{122|125|132
76 68|72| 76 | 86 | 89 | 92 | 95 | 98 [101|104|108|111|114{122|126]129[133|137|136
89 65(72| 77| 8286 | 91|95 | 99 [104|108|112|116|120(125[129|133[134|139|139
108 67|75/ 82| 84|90 | 95 | 97 [102(104|109|114|120|125|126|132|134|136(141|143
133 67|72| 81|85 (92|95 [102]109(112|118|121|124|130(133|140|143|143|143|146
159 71|78 84| 89| 94 | 99 [104[111(115[123|127|131|135(139|140|144(146|147|147
219 73(80| 85|93 | 98 [105[112[115[122(125|131|135]138|144(148|151|153|154|156
273 75(84| 91|96 [102]108[114[119(125|130|135|140|145(148|153|157(160|161|164
325
377
426
480
530
630
720
820
920
1020
Kpusonuueiinas|87|98(107[113|121128|138[144[153[159]164[173]178]185[190|197]202[206[208
TIIOBEPXHOCTH
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C
amametp Tpy6s1,|50[60] 70 | 80 | 90 [100[110[120[130[140]150]160]170/180]190[200[210[220[230[240|250]260|270
MM TommuHa H30IAIHH, MM
JUaMETPOM
6onee 1500 mMm
U IJIOCKasA

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokJIaku: B HOMENIEHUN
By nzonsuuu: HUaIMHIpsl MUHEPAIOBAaTHBIE HA CHHTETUYECKOM CBsi3yromemM M-100

TemnmonpoBoanocts: 0,04900 + 0,00021¢, B1/(M-°C)

Tadonuna 5.12

HapyxHsrii Temnepartypa uzonaupyemoii nosepxuocry, °C
nmametp Tpy6si,[50[60/70] 80 | 90 [100]110]120]130]140[150[160[170[180]190]200]210[220]230[240[250[260] 270
MM TonmuHa H30JISIIHN, MM
18
25 40(45(61| 64 | 67 |69 | 72|75 |78 |81 |84 |88 |91 95|98 [102/106/110|114
45 38(48|56| 64 | 64 | 71|78 | 77|84 | 84|90 |96 |97(103103|104{111{123]123
57 50(62|64| 74 | 75 |83 | 91 | 92 100[101|102(103[105|112|114|116|119[121|123
76 50(57|63| 74 | 78 | 82| 86 | 90 | 96 [102|106|109(113|116|120(124(128[131|131
89 52(61(68| 74 | 80 | 85|90 | 95 [100[104|109|113|118|118|123|127|128|132(133
108 57|58|77| 79 | 86 | 88 | 94 [100|102|108|109|115[121|122{128|130|132[137|136
133 53(61(72| 77 | 86 | 90 | 94 [101|104|111|115]118[125|128(131|134(138|138|141
159 55(65(73| 80 | 86 |92 | 97 [105/110[115|119(124(128|132|137|141|142|144(143
219 60(69|77| 87 | 92 | 97 {105[109|116]120|124|128|132138|142|146|147|149|150
273 62(73(83| 89 | 97 |101{108|114|117|123|128|134[139|142(147|153|156(157|160
325
377
426
480
530
630
720
820
920
1020
Kpusosuneiinas|69(84(96(103[113|118]126]133|143[149|155]164]170[178[183]191]195[200[202
IIOBEPXHOCTH
JUaMETPOM
6osee 1500 mm
" IJIOCKasA

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO
Tun npoknanku: Ha OTKPBITOM BO3yXe
Bua u30as11M: MOIO0THO XOJICTONPOUIMBHOE, UTTIONPOOHBHOE

TennonpoBoanocts: 0,04700 + 0,00023¢, Bt/(Mm-°C)

TaoOnuna 5.13

HapysxHbiit Temmnepatypa uzonupyemoi nosepxsHoct, °C
mHAMETp 5 75 1012 (15(17]20(22(25|27|30(32|35(37|40|42|45|47|50|52]55 5751600
0 0[5]/]0(5]0]5]0|5]/0]5][0]|5]/0]5]0]5]0]5]0
TpyOBI, MM
TonmuHa n30a0UH, MM
18 5(61172(83|95|/99 (1011111213 |13 14 |15|15|15|16(17|17|18]|185
0 411 (2122|7313 |7|7|3|4]2
25 5(60|75(82(8 (98|10 |11 |12(13|13|14|14|15|16|16|17|17|18|18|193
4 81913107694 |0|7]1|5]0]6
45 5(66|74(83(92 (10| 11|11 |12(13|13|14|15|15|16|16|17|17|18|18|193
6 2121916148307 ]|1]6(2|9]3]38
57 5069187131011 |12]12|13|14|14|15|16|15|17|18|18|19]20|20]|212
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Temmepartypa u3onupyemMoi moBepxHocTH, °C

Hapyxubii
JaMeTp

5 1012 (15(17]20(22(25|27|30(32|35(37|40|42|45|47|50|52]55

0750505050505050505050575600

TpyOBI, MM

TOJ'IIIII/IHa U300, MM

76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

4 11512101919 (58|61 |7|3|1[9|4]|1]38

Kpusonuneitna
S TIOBEPXHOCTH
IaMeTpoOM

6omee 1500 mm

U IJIOCKas

8110|1214 |16 |18|19]20|21(23|24|26|27|28(30|31|32|34|35|36|382

TepputopuanbHbliil paitod: EBponelickuii paiion PO

Tumn npokJIaku: B HOMENIEHUN

Bun uzonsiuu: mosoTHO X0JICTONPOUIMBHOE, UTTIONPOOHUBHOE
TemnonpoBoanocts: 0,04700 + 0,00023¢, B1/(M-°C)

Taonuna b.14

Hapyxubiii
JraMmeTp TpyOsl,
MM

Temnepatypa uzonupyemoit nosepxsoct, °C

50[75/100]125[150[175]200[225]250]275]300]325]350[375[400[425]450]475]500]525]550]575] 600

TonmuHa U30JISIIHN, MM

18
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

37|53/ 66 | 7919296 |101|108|117|127{130{134|140|148]156/159{164(169(170(178|186
38(60| 67 | 75| 83| 93 |103]|114|126]132{140(148|151|156{162{169(171|175|180(186|192
37|58/ 69 | 79 | 89|99 |105]|128|124(142|136|141|147|155{159{163|169|176(183|187|193
48|67| 81 |94 [101{109(117(126(131|142|149|157|162|167|174|181|185{194|200{207|211

Kpusonuneiinas
MIOBEPXHOCTh
JUaMeTpoOM

67\98(117(137|155|174|191|202|210|225|240|255|269(283|296(310(321|336(350|363|375
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575]600
MM TommuHa H30IAIHH, MM
6onee 1500 mMm
U IJI0OCKas

TepputopuanbHbliil paitod: EBponelickuii paiion PO
Tun npokiIasKku: Ha OTKPBITOM BO3yXe

Bung uzonsiuuu: minyp MmuHepanoBatHbiii M-200
TemnonpoBoanocts: 0,05600 + 0,00019z, B1/(M-°C)

Taonuna B.15

Temnepatypa uzonupyemoit nosepxsoct, °C

H;g:;‘;‘;“ solps| 101215 T17[20122[25 [27]3032]35[37[40[42[45[47 [50[52[55[57 [
0|{5/0|5|0[5]|]0|5|0|5|0|5|0|5|0|5|0(5]01]5
TpyOBI, MM
TonmuHa U30JISIIHN, MM
18 6831961012 1212131213 14|14 |15|15|15|15|16|17|16|17|17|17 (175
9 8121362987193 |8|8[9|7|0(8[|3[4]6
25 71791981011 |11 (12|13 (14(14|15|15|15|16|16|17|17|17|17|17|18|18|1S
2 411191991618 [9|1|5(0]|0(2|4|8|2]|71]9
45 7183(93|10 (111213 (13|14|14|15|15]15|16|16|16|17[17|17|18|18|18(190
2 201|111 |(5]1]7|0|3[8|3|5|8|2|6|8|1|4]38
57 6810|1612 13|13 (14|15|15|16|16|16|17|17|18|18[19|19|20(20]20 (209
9] |8|13|16|2(9(7[5(9]0]6]9|3|7|3|8|2|6|0|2]|5
76 8197101112 |13|14|15|15]16|17|17 (17|18 |18 |19(19(20|20|20 21|21 |221
21 94568 |5[8|]6|1]|6|9|3|7|3|6|2|6|8|1|7
89 71911101113 |14 |15|15|16|16[17[17(21|18(19(19{20({20|20|21|21|23 (244
8 | 716|103 (272927474 |8|]0[5]9]|5]|7]1
108 8197|1111 |13 |14 |15|15|16(17[17[18|18[19(19(20(20(21|21]|22]|22|23 234
of (1|91 |3]|1]9|4]0|3|]0|5]|1]|]6|3|7|2|6|2|6]1
133
159
219
273
325
377
426
480
530
630
720
820
920
1020
Kpusonuneiina |9 (12 (14|16 |17 |19 |21 |22(22 (2425|2628 (29|30 |31|32(33|35(36|37|38(396
g moBepxHocTh| 7| 2 |1 |2 |8 |5|1(0(9(3]|6|9|2(4|3|5]|7|8|0(3]4]5
JIMAMETPOM
6onee 1500 mm
U IJIOCKAas

TepputopuanbHelil paitod: EBponelickuii paiion PO
Tun npokJIaku: B HOMEUIEHUN

Bun uzonsiuuu: miHyp MuHepanoBatHbiidi M-200
TemmonpoBoanocts: 0,05600 + 0,00019z, B1/(M-°C)

Taonuna b.16

Hapyxubiii
MameTp TpyOsI,
MM

Temneparypa uzonupyeMoi nopepxaoctu, °C

50[75[100[125[150]175]200(225[250[275]300|325(350(375]400[425|450|475]500[525[550]575|600

TonmuHa U30JISIIHH, MM

18

25[44| 60 | 75|90 95 [101]108]108]117[127|130|135140]141]143[150]154]153|158|160|162| 161
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Hapyxublii
MamMeTp TpyOsI,
MM

Temneparypa uzonupyeMoi nopepxaoctu, °C

50[75[100[125[150]175[200(225[250[275]300|325[350(375]400][425|450|475]500[525[550]575|600

TOHHII/IHa H30JIA10UH, MM

25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

29
33
33
41
40
42

45
51
54
62
60
65

64
65
77
79
79
83

74
76
123
88
91
94

84
87
100
101
106
108

94
98
109
114
120
121

105
109
117
126
130
130

116
115
126
134
137
140

120
122
135
139
144
146

125
129
141
148
151
153

132
133
143
153
155
157

139
137
149
160
160
165

141
142
153
163
196
170

144
148
157
168
172
176

148
150
162
173
179
182

153
154
168
178
183
189

155
158
174
181
186
193

157
162
177
188
191
199

160
165
182
192
195
202

163
167
186
195
202
208

168
171
189
198
204
213

173
175
192
204
218
218

175
177
196
208
230
221

Kpusonuneitnas
TTOBEPXHOCTH
IaMeTpoOM
6onee 1500 mm
U IUIOCKast

62

117

141

159

177

194

204

214

228

242

255

268

281

291

303

315

326

338

351

363

374

385

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokiIagKu: Ha OTKPBHITOM BO3yXe
By nzonsauuu: MaTel MUHEPAJIOBATHBIE TIOTHOCTHIO 80 KT/M°
TemnonpoBoanocts: 0,03410 + 0,00030z, B1/(M-°C)

Taonuna B.17

Hapyxubiii Temneparypa uzonupyemon nosepxaoctu, °C

mmametp Tpy6si,[50[75]100]125]150[175[200[225]250(275[300]325[350375]400]425[450[475[500(325]550]575] 600
MM TonmuHa H30JISIIHN, MM
18
25
45
57 38|49| 64 | 98 | 83 |92 (102{112]124(133]139]150(159{168|179({190|203]|213(224|235|245|255|266
76 46|57 67 | 74 | 86 | 97 [110]120(128|140|150(161{169|179(189|200]|209(222|233|242(251|265|276
89 45|55| 67 | 7790 |103]115|123|133|144|152|162{202|183|195|205|213|225|235|248|257|281|303
108 47|60| 72 | 80 | 92 |105]116|127|136|146|154|166|176|186(198|210|221(232|241|254|265|277|287
133 48|61| 73 | 87|99 |111{124(130|137|147|158|169(179|190(199|211|222|233|243|253|262|274|285
159 51|64| 76 | 90 |104|116(126(133|140(150(161]|172(184]199]|206(216|227|238|248|259|270(282|292
219 53167 82 | 96 [109(121|134|141{149(159|170]181(193|204|214|226|237|248|259|270|281(294|305
273 55|71| 85 (100{113]126(140{148|156{169|181]|192(204|216|228|240|251|262{273|285|298|310|321
325 56|73| 88 [103[117(129(142{152{162(173|184]|197(216|223|234(245|257|269(280|293|305(316|328
377 57|75/ 91 [106{119(132(145]155{164(177{190]202(214|226|239(250|263]|274(286|298|310(323|335
426 58|76| 91 [106]121]135(148|158|167(180(193]|206(218|230|242(254|266|278(290|303|315(328|339
480 60]|79| 96 (112]126]140(153]163|173(185]198]212(226|239|251(262|275|288(301|313|326(338|349
530 60]|79| 96 [111]124|140(155[165|173(187|201]|213(226|239|253(265|277|289(302|315|328|340|352
630 62|81 97 [113]128(143|158[167|177(191|204|218|231|245|258|271|283]|296{309|321|333(346|358
720 62|82 99 [115]129(146(161{170|180({194|208]221(235|248|261(274|287|300{312|325|337(351|364
820 63|83{100(123|145|153(162{172|182(196|210]|224(238|251|265(278|291|304(316|330|343(356|369
920 63|84(101(117|133|149(165|174|185(199|213|227(241|255|268|282|295|308(321|334|347(361|374
1020 64|84(101|118]134[150(166|176({186(201|215]|229|243|257|272|285|298|311{324|346|370(373|378

Kpusonuneiinas|67|89(106/127/144(163(182{194(|207(224|241|257|274|291|304(321|337|353(369|388|404(420|436

HIOBEPXHOCTh
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100[125]150/175[200[225[250]275/300|325[350[375[400[425|450|475]500[325[550|575|600
MM TommuHa H30IAIHH, MM
JUaMETPOM
6onee 1500 mMm
U IJI0CKas

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokiIaiku: B TOMEIICHUN
By nzonsauuu: MaTel MUHEPAJIOBAaTHBIE TIOTHOCTHIO 80 KT/M°
TemnmonpoBoanocts: 0,03410 + 0,00030z, B1/(M-°C)

Taonuna B.18

HapyxHsrii Temmeparypa uzonupyemoit moBepxHocth, °C
mmametp Tpy6si,[50[75]100]125]150]175[200[225]250(275[300]325[350375]400]425[450[475[500[525]550]575] 600
MM TonmuHa H30JISIIHN, MM
18
25
45
57 34(49| 61 | 73 | 8190 |100({111{119|132|142|154|162|171|182(193(202|215|226|238|247(261|271
76 35|50 62 | 74 | 86 | 98 [108]118[126[122|145|159|171{180[190|201|210(223|234|246|255/|265|276
89 37|54| 65|79 | 89 [100[{111]120{127|141|153|165|175(187|196|202|213|225(238|248|259|272|282
108 41|58| 68 | 81 |90 [104|114(126[127|145|156|168|178|188|200|212(222|233|243|256|266(278|288
133 39|56 70 | 83 | 96 [109(119[128(137|147|158|167|177|188|199]209(219(231(243|255|266/|276|286
159 41|58| 72 | 88 |100|113[126|132[139|149|160(171|183|194|203|215(226/225|249(261|272|284|294
219 45(63| 78 | 93 |105]118[131|138[146|158|169(181|191|203|215|225(236/247|259(272|283|294|304
273 47|67| 81 | 96 |110[124(138|146|154|166|178[191(204|216|228|240(250|261|273(285|297|309|321
325 47|68| 82 | 97 |112]127(140|150(159|171|184[196/209(221|233|244(256/269|281(293|305|317|329
377 48|70| 85 [101|115]129(143|152[161|174|186(199|212|225|238|249(262(274|286(298|310(321|334
426 49(70| 87 [102|117|131[145|154]164|177|190(203|216|236|242|254(265|277|289(302|314|326|339
480 50(72| 88 |105(121]136]150[160{170|184|197|211|223|236|250|261|273(287(300|313|325|337|349
530 50(73| 89 |106(122[137|151|161{171|184|198|211|224|238|250|263|276|289(303|315/327|339|352
630 50(73| 90 |108|123|139(154|164(175[188|201(216(229|242|255(268|281|294(308(320|332|345|358
720 52|75/ 92 |109(124(140[156]167(177|191|205|218|232|246|259|272|285(299(312(325|337|350| 363
820 52|75/ 93 |110[126]142[158]169(179|193|208|225|236|250(263|276|289(302(315|328|342|356|369
920 52|76| 94 |112{127|144[160[119(181|196|210(225|237|252|266|279|292(320(318|332346/360| 373
1020 52|76] 94 [112]129]139]150[167|183]198|212|227|242(256|270|282|295(308|322|336|350|364|377
Kpusonnueiinas|54/82(100[120/139(158(177]190[201(218]235[252(269|285(302(318[332(351{367|383[399|118| 133
IIOBEPXHOCTH
JUaMETPOM
6osee 1500 mm
" IJIOCKasA

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO
Tun npokyIaaKu: Ha OTKPHITOM BO3/1yX€e
Bua uzosnsiiiuu: MaThl MUHEpaIoBaTHBIE TIIOTHOCTHIO 100 KT/M>

Tennonposoanocts: 0,03600 + 0,00026 ¢, Bt/(Mm-°C)
Taonuna B.19

Hapyxwusrit Temneparypa uzonupyemon nosepxsoctu, °C

mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450|475]500[525[550|575|600
MM Tomnmuua H30IAIHN, MM
18
25
45
57 39(50| 64 | 96 | 80 | 87 | 95 [104(113[120|124/133|139(146|153|162|171|178|185|194/200|207|214
76 47|57 67 | 73 | 83 | 93 |104|112[118]127[135|143|149|156|164|172|179|188|196|202(208(218|226
89 46|56| 67 | 75 | 87|99 |108|115[122|131{137|145|178|161|170|178|183]192|199(209(215(233|249
108 48|60| 71 | 79 | 89 |100(109|118[126|134|140|149|157|165|174|183(191|199|206|215(223|232|239
133 49|61| 72 | 85 | 96 |106|117|122|127|135|144|153|161|169|176|185(193|202|209|217(223|232|240

TEeXHHYECKAS-U30ISIHSL. P

info@ti70.ru




Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C

mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575]600
MM TommuHa H30IAIHH, MM
159 52[65] 76 | 88 [101[111[120[125]130[138]147|156[166]174]183]191]199]207[215[223[231[240] 248
219 54(68| 81 | 94 [106]116]127|133[139|147|156|166|175(184(192|201|210(219(227|235|244/253| 262
273 56(72| 85 | 98 |110[122|133(140(147|158|167|176|186(195|206|215(223|232|241|250|260(269|278
325 57|74 88 |101|113]124(135[143(152|161|171|182(192|202|212|221|230(239(248|258|268|277|286
377 58|76/ 91 |104(116]127|139]147(154|165|176|187|196|206|216|226|236(245(254|264(273|284|293
426 60(77| 91 |105(118|130(141|150{157(169|179/190|200|211|220|230|239|249(259(269|279|289|298
480 62|79 95 |110(123]135[147|155[163|174|185|196|208|218|228|238(248(259(269|279|289|298| 307
530 62(80| 95 |109(121|135[149|156(164(176|187|197|208|219|231|241|250(260(271(281|292(301|311
630 63(82| 97 |111{125|138[152[159(167(179|191|202(213|225|236|246|256|267|278(288|297|308|318
720 63(83| 98 |113(126]141{154]162(170|182|194/205|217|228(239|250(261(271(281|292|302|313|324
820 64(84(100[121{141[148|156|164|173|185[197(209|221(232|243|255|265|275(286/|297|308|318|329
920 62[85[100[115]129(144|158|166(175|187|200|212|224(236/247|258|269|280(290|301|312(324|335
1020 65(85/101]116]131]146/160[168|177|190]202|214]226(238|250(261|272|283|294/313|333|335|338

Kpusosuneiinas|68[89]106]126[141[159]175187]197|213[228|243(258[272[285]299(313[328[342[358[372[386[400

IMOBEPXHOCTH

JUaMETPOM

6onee 1500 mMm

" IIOCKAasA

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO
Tun npokyIaKu: B TOMENIEHUN
Bua uzosnsiiiuu: MaThl MUHEpaIoBaTHBIE IIIOTHOCTHIO 100 KT/M>
TennonpoBoanocts: 0,03600 + 0,00026¢, Bt/(Mm-°C)

Taonuna B.20

Hapyxusrii Temnepartypa nzonupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575|600
MM Tomnmuua H30IAIHH, MM
18
25
45
57 35(49] 60 | 71 | 78 | 85|93 [105|108|118|126|134(140(147|154|163|169|178|186|194|200(209|217
76 36(50| 61 | 72| 82 | 93 |100[{109|115110[129|140(149(156|163|172|178|187|195|203|210|217|224
89 38|54| 64 | 76 | 85 | 94 [104[111(116|127|137|147|154|163|169|174|182(190[200|207|215|224|231
108 42|58 67 | 78 | 87| 98 [107|117[116|132|141|150|157|165|174|183(191|199|206|215|223|231|238
133 40(56| 69 | 81 |92 [103|112{119]126|134[143|150|158|166|175182(190|199|208|217(225[232|239
159 42|58| 71 | 85| 96 |107|118|123]129]137(145|155|164|173|180|189(197|195(214(224(232|241|248
219 46|63| 77 | 91 |102|113]124(129]136|146|155|164|172|183|192|200|208|217|226|236(245(252|260
273 47|67| 80 | 94 |106|118|130(138|144|154|164|174|185(194/205|214(222|230(239(249(259(267|277
325 48|68| 81 | 95 |108|121{133|141{149]159(170|180/190/200|210|219|228|238(248(257|266|276|285
377 49(70| 84 | 99 |112(124|136|144(151|162[172|183|194(205(|215|224(234|244(253(263(272(281|291
426 50[70| 86 [100(113[126(138|146|154|165|176|187|198(215|219|229|238|248(257|267|277|287|297
480 51(72| 87 [103|117[130143|151|160|172|183|194|205(216|227|236|246|257(267|278|288|297|306
530 51(73| 88 |[104(118[132(144(153|161|172|184|195(206(217|228|238|248|260(270|280(290|299|309
630 50(73| 89 |106|120[134(147|156|165|176|188|200(211(222|233|243|254|265(276|286(296|306|317
720 53|75/ 91 |107|121]135[149[159(167|179|191|202|214|226|237|248(258(270(281|291|301|311|322
820 52|75/ 92 |108(123|137|152|160{169(181|194|209(218|230|241|252|263|273|284(295|306|317|328
920 53|76| 93 |109(124(139(153|163(171|184|197|209|220|232|244(255|266(290(288|299(311|322|333
1020 52|76] 93 |110[125]134[144[158(173|186/198|211|224|236|248|258|269(280(291|303|314/326|337
Kpusonuueiinas|55(82| 99 [118]135(153171]182[191]207]222(237(252[267|282(296]308[325[339[353[367|384|398
IIOBEPXHOCTH
JIUaMETPOM
6onee 1500 mm
U IJI0CKas

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokiIagKu: Ha OTKPBHITOM BO3yXe
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By u3osanuu: MaTsl MUHEPAJIOBATHBIE TIJIOTHOCTBIO 55 KT/M>
TennonpoBoanocts: 0,03400 + 0,00028¢, Bt/(Mm-°C)

Taonuna B.21

HapyxHbrii Temmepartypa u3onupyemMoi moBepxHocTH, °C
mmametp Tpy6bI,|[50/75]100][125]150/175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575|600
MM TonmuHa U30JISIIHN, MM
18
25
45
57
76
89
108
133
159
219
273 54/69| 83 | 97 [109]121{133[141(148|160|171|181|291|202|213|223|233|242(253|263|274/285
325 55|72| 86 | 99 |112]124[135]144(154|164|174|186|197|209|219|229(239(250(260(271/282(292
377 56|73| 89 |103|115(127|139]148[156(168|180(191|201|212|224(234|245(255(266(277|287|299
426 57|74/ 89 |103(117|130[141{151|159|171|183|194|205|217|227|238|249|259|270282|292|303
480 59|77 93 |108(122|135[147(155|165|176|188|200|213|225|236|246(257|269|281|291|303|313
530 59|77 93 |107|120{135[149[157(165(178|190(202214|226|238|249|259(271(283|294|305|316
630 61|79 95 |110(124(138[152|160(169|182|194|206/|219|231|243|255|266(278(289|300(311|322
720 61|80 96 |111{125(140[154|163(172|185|197|210|222|234|246|258|270(282(293|304/315(327
820 62|81| 98 |119(140|148[156|165(174|187|200|213|226|238|251|263|274|285|297|309|321|333
920 62(82| 98 |114(128|144(158|167(177|190|203|216|229|242|254|266|278[290(301|313 326|338
1020 63/82] 99 |115]129]145]160[169(179|192|205/218|231|244|257|269|281|293|305|325|347350
Kpusonuueiinas|66|87|104|124|140(158|176]187(199(215[231(247(263|278|291(306]322(337|352[370[385[400
IIOBEPXHOCTH
JIUaMETPOM
6osee 1500 mm
" IJIOCKasA

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO

Tun npokyIaaKu: B TOMENIEHUN

Bun u3osnanuu: MaTsl MUHEPAJIOBATHBIE TIJIOTHOCTBIO 55 KT/M>
TemnmonpoBoanocts: 0,03400 + 0,00028 ¢, B1/(M-°C)

Taonuna B.22

Hapyxublii Temneparypa uzonupyemon nosepxaoctu, °C
mmametp Tpy6si,[50[75]100]125]150[175[200[225]250(275[300]325[350375]400]425[450[475[500[525]550]575] 600

MM TommuHa H30IAIHH, MM

18

25

45

57

76

89

108

133

159

219

273 46|65| 79 | 92 |105|118(131|139|146|156|167|179|190|201|212|223|232(241|252|262|273|283
325 46(66| 79 | 94 {108|121|133|143|151|162|174|184/196|207|218|227]|237(249|260|270(281|292
377 47(68| 82 |98 [111|124]136|145(153|165|176(187(199|211|222|233|244(255|265|276|286|297
426 49(69| 84 | 99 [112|126]139]147|156|168|180(192|204|222|227|237|243|258|269|280{291|302
480 49(70| 85 [102{116|130(144|153|162|175|187(199|211|222|234|245]|256(268|279|291(302|312
530 49(71| 87 [102{117|131{144|154|163|175|187|200|212|224|235|247]|258|270|282|293(304|315
630 49|71| 88 |104|119|134|147|157|167|179]|191|204|217|228|240|252|263|275|288|299|310|321
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C

mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575]600
MM TOJ‘IHII/IHa 30101, MM
720 51[73] 89 [105]120[135[150[160]169]182]194|207]219[232]244[256|268]280[293[304[315[326
820 51|74/ 90 |107|122|137|152|161(171|184|197|214/224|236|249(261|272(284(295|308(320|332
920 51(74| 91 |108]123]139|154|164|173|187|200|213|225(238|252|263|275(301(299/312|324(337
1020 51(74] 92 [109]124]134144[160|175]189]202/216|230(243|255|266|278(290(303|316|328|341

Kpusosuneiinas|53(80] 97 [117|134[153]171]184]193]209]226(242(257|273|289]304(317(334(350(365]380[397

TNOBECPXHOCTH

JUaMETPOM

6osee 1500 mm

M IIJI0CKast

Teppuropuanbuslii pailoH: EBponerickuii paiion PO

Tun npoknagku: Ha OTKPBITOM BO3yXe

Bui1 30U LATHHAPSI MHHEPATOBATHBIE MOTHOCTHIO 80 KI/M
TennonpoBoanocts: 0,03500 + 0,00023 ¢, Bt/(Mm-°C)

Taonuna B.23

Hapyxubii
JMaMeTp TPyOblI,
MM

Temmepartypa u3onupyemMoi moBepxHocTH, °C

50[75[100[125[150]175[200(225]250[275]300|325[350(375[400]425|450|475|500[525[550]|575|600

TOJ'IIIII/IHa 30101, MM

18
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

37
37
44
44
45
46
49

43
46
53
52
56
57
61

49
58
61
62
66
67
70

56
86
66
69
72
78
82

62
72
75
78
81
87
92

69
77
83

88
91

96
101

77
84
92
96
98
106
108

82
91
98
102
105
109
112

87

98

103
108
111
113
116

94

103
111
114
117
120
123

98

106
116
119
122
127
130

102
113
123
125
130
134
138

108
117
127
152
136
140
145

113
122
133
138
142
147
152

117
128
138
145
149
152
159

122
134
145
150
156
159
165

127
141
149
154
162
166
171

133
146
157
161
168
172
178

137
152
162
166
173
178
184

141
158
167
174
181
184
190

146
162
171
178
187
189
197

151
167
179
192
193
195
203

155
172
184
204
198
201
209

Kpusonuneitnas
TTOBEPXHOCTH
JIMaMeTpOM
6onee 1500 mm
W TUIOCKAs

65(85(100(119|133|149|164|174|184]198|211|225|238|251{262|275|288(300(313(328|340|353|365

TepputopuanbHblil paitod: EBponerickuii paiion PO

Tun npokJIaiky: B HOMEUIEHUN

Bua nzonauuu: HuiIMHIpsl MUHEPAIOBaTHBIC INIOTHOCTHIO 80 KI/M°
TemnmonpoBoanocts: 0,03500 + 0,00023 ¢, B1/(Mm-°C)

Ta6nuna .24

Hapyxubrii Temneparypa uzonupyemon nosepxaoctu, °C
mmametp Tpy6si,[50[75]100]125]150[175[200[225]250(275[300]325[350375]400]425[450[475[500[525]550]575] 600
MM TonmuHa U30JISIIHN, MM
18
SRR
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Hapyxubiii
JMaMeTp TPyOblI,
MM

Temmepartypa u3onupyemMoi moBepxHocTH, °C

50[75[100[125[150]175[200(225]250[275]300|325|350(375]400][425|450|475|500[525[550]|575|600

TOJ'IIIII/IHa 30101, MM

45
57
76
&9
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

25
32
34
35
39
38
39

39
45
46
50
54
53
55

46
55
56
59
61
64
66

53
64
65
69
72
74
78

60
69
74
77
78
84
88

67
75
83
84
88
93
97

72
81
&9
92
96
100
106

87
88
95
98
103
106
110

86

93

100
102
103
112
114

98

101
96

111
115
119
121

96

107
111
118
122
125
128

100
113
120
126
130
131
136

106
118
127
132
135
137
143

111
122
132
138
142
144
150

115
128
137
143
148
151
155

120
134
144
146
156
156
163

125
138
148
152
161
162
169

130
146
155
159
168
169
168

136
151
161
166
172
176
183

140
157
167
171
180
183
190

145
161
171
177
185
189
196

150
168
176
184
192
194
203

154
173
182
189
197
200
209

Kpusonuneitnas
TTOBEPXHOCTH
IaMeTpoOM
6omee 1500 mm
U TI0CKas

94

111

127

144

159

170

178

192

206

219

233

246

259

272

283

298

310

323|335|350|363

TepputopuanbHbliil paitod: EBponelickuii paiion PO
Tun npokiIasKku: Ha OTKPBHITOM BO3yXe

By nzonsuuu: HUiIMHIpsl MUHEPAIOBaTHBIC INIOTHOCTHIO 40 KI/M°
TemnonpoBoanocts: 0,03100 + 0,00033 7, B1/(Mm-°C)

Tadonuna b.25

Hapyxubiii
JraMmeTp TpyOsl,
MM

Temnepatypa uzonupyemoit nosepxsoct, °C

50[75/100]125[150[175]200[225]250]275]300]325]350[375[400[425]450]475]500]525]550]575] 600

TonmuHa U30JISIIHN, MM

18
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

35
35
42
42
44
44
48

43
46
53
52
56
57
61

52
61
64
64
68
70
73

61
94
72
74
78
84
87

71
81
84
88
90
97
102

82
91
96
102
104
110
115

94

102
110
114
115
124
126

103
113
122
124
128
131
134

114
127
131
136
138
139
142

126
137
144
148
150
151
154

135
145
156
158
160
163
166

145
158
168
169
173
176
179

157
168
179
214
184
188
192

170
180
190
194
197
200
205

180
192
202
208
210
211
218

191
206
216
221
225
225
230

203
221
227
231
238
238
242

217
234
243
245
251
251
256

228
247
256
257
263
263
268

Kpusonuneiinas
MIOBEPXHOCTh
JUaMeTpoOM

63

103

125

142

162

181

195

209

227

245

263

281

299

314

332

349

367

384
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Hapyxusrii Temnepartypa nzonaupyemoii nosepxuocty, °C
mmametp Tpy6bI,|[50/75]100][125]150]175[200[225[250]275/300|325[350[375[400[425|450]475]500[525[550|575]600
MM TommuHa H30IAIHH, MM
6onee 1500 mMm
U IJI0OCKas

TepputopuanbHbliil paitod: EBponelickuii paiion PO

Tun npokJIaiky: B HOMEUIEHUN

Bua nzonauuu: TUIMHIPBI CTEKJIOBOJIOKHUCTHIE TUIOTHOCTHIO 40 KI/M°
TemnonpoBoanocts: 0,03100 + 0,00033 7, B1/(Mm-°C)

Taonuna B.26

Hapyxubiii
JrameTp TpyOsl,
MM

Temmnepatypa uzonupyemoi nosepxsoct, °C

50[75/100]125[150[175]200[225]250]275]300]325]350[379]400[425]450]475]500]525]550]575] 600

TonmuHa H30JISIIHN, MM

18
25
45
57
76
&9
108
133
159
219
273
325
377
426
480
530
630
720
820
920
1020

24140] 50 | 59 | 70 | 82 | 90 |114|115|137|136|146|158|171|180{191|204(217(232
32|46 59 | 71 | 80| 90 |101|113]|122]|137|149|162|172|184[196|210|221{238|251
33|47/ 60 | 72| 84 | 98 |108]|120(129]126{151{167|181{192{204|218|229(245|258
3552162 | 77 | 88|99 |112]|122{130{146|159|173|186{199(210(218|232|246/|261
39|55/ 65|79 | 89 |103|115|128|129]150{162|{176|187|200{213|228|240(254(265
37|54| 68 | 81 | 94 |108|120|129|140]152|164|175|186|199|212|224|236(250(264
39(56| 70 | 85|99 |112|126|133|142]|153|165|178|192|205|215|229(242(242|269

Kpusonuneiinas
MIOBEPXHOCTh
JaMETPOM
6osee 1500 mMm
1 TIIIOCKast

52|79 97 (118|137|158|178|192|203]|222|240|258|276|294|312|330{345(365(382

Teppuropuanbuslii pailoH: EBpornerickuil paiion PO

Tun npoxnagku: B MOMEIECHUN

Bun nzonsiuyu: Tenion30sIMOHHbIE U3/1EIHs U3 BCIEHEHHOTO KaydyKa
Tennonposoanocts: 0,03500 + 0,00018 ¢, Bt/(Mm-°C)

Taonuma B.27

Hapyxusrii Temnepartypa uzonupyemoii nosepxuocty, °C
amametp Tpy6sI, |50[60/70[80/90[100[110]120]130/140]150[160[170[180]190[200{210]220]230[240]250[260[ 270
MM Tomnmumua H30IAIHN, MM
18 16[17]21[21[24] 24 | 24
25 18[19(25(25[26| 27 | 27
45 19]23(26[29(29| 31 | 34
57 25(30(31(34(35| 38 | 40
76 26[29(32/36(38| 39 | 41
89 28(32(35/37(40 42 | 44
108 31(36(40|41|44| 44 | 47
133 30(34(39|41(45| 46 | 48
159 31|36]40]43|46| 48 | 51

TeXHUIECKAA-M30JIAIH. P info@ti70.ru




Hapyxusrii Temnepartypa uzonaupyemoii nosepxuocty, °C
nmametp Tpy6sI,|50[60/70[80/90[100[110]120]130/140]150[160[170[180][190[200{210]220]230[240]250[260[ 270
MM TomnmuHa H30IAIHH, MM
219 35(40[44[48(51] 53 | 57
273 36(43|48|50(54 56 | 59
325 37(43(48|52|54| 57 | 60
377 38(45(49|54/57| 60 | 63
426 39(45|51|54|58 61 | 64
480 39(46|52|56|59| 62 | 66
530 39(46|52|57|60| 63 | 67
630 39(47|53|57|61| 65 | 69
720 41(48|54/59(62 66 | 70
820 41(48|55|59(63| 67 | 71
920 41[49(55|60(64| 68 | 72
1020 41]49(556065| 68 | 72
Kpusonuneiinas|44(53|61(65(71| 74 | 79
TNOBCPXHOCTH
JUaMETPOM
6onee 1500 mMm
U I1J1I0CKas

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokiIagKku: Ha OTKPBHITOM BO3yXe

Bun uzonsiiyu: Teriou30sHOHHbIe W31 U3 BCICHEHHOTO KaydyKa ¢ 3allUTHBIM CII0EM
TemnonpoBoanocts: 0,03500 + 0,00018 7, B1/(Mm-°C)

Taonuna B.28

HapyxHbrii TemnepaTypa u3onupyeMoit nosepxsocrtu, °C
mmametp Tpy6sI,|50/60]70(80[90[100[110[120/130[140[150[160]170]180]190(200(210[220]230/240|250[260| 270
MM TonmuHa U30JISIIHN, MM
18 22[2125[2528] 27 | 27
25 25(25|26]27(30] 31 | 31
45 29|31|31|33|33] 35| 36
57 29|33|33(36|39| 41 | 46
76 35(37|38|42(43| 44 | 45
89 35(37|40(42|43| 45 | 47
108 37|40|43|44|46| 48 | 49
133 37|40|44(45]49| 50 | 53
159 40|43|46|49(51| 53 | 55
219 43]46|48|52(54| 58 | 61
273 44|49|53(55|58| 61 | 63
325 45|49|54|57|61| 63 | 66
377 46|51(55|59|63| 66 | 69
426 47|52|56|60|63| 66 | 70
480 49|54(59(63|66| 70 | 73
530 49|54(59(63|67| 70 | 72
630 51|5660(65|68| 71 | 75
720 51|56|62(65|70| 73 | 76
820 52|58|62(67|70| 74 | 79
920 52|58|63(67|71| 75 | 78
1020 52/58|63(68|71| 75 | 79
KpuBonuneiinas|56(62|68|72(76| 81 | 87
TOBEPXHOCTH
JIUaMETPOM
6onee 1500 M u
IIJI0OCKast

NPUJIOXEHHUE B
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TOJIHUHA U300 UN IBYXTPYBHBIX TEIIVIOBbBIX
CETEH ITPU HAJIBEMHOMU ITPOKJIAIKE HA OTKPBITOM
BO3AYXE, BIIOMEHLIEHUAX U IOABAJIAX 3IAHUN

TepputopuanbHblil paitod: EBponelickuii paiion PO

Tun npoknaaky: Haa3eMHas

By nzonsuuu: MaTel MUHEpAJIOBaTHBIE NpoiuBHbIE M-100
TemnonpoBoanocTs: 0,05500 B1/(m:°C)

Tabnuma B.1
TPYBOITPOBO/]
. MO AAIOIU I | 0o0paTHBIH | MO AAIOIU I | 0o0paTHBIH | MO AAIOLIU I | oOpaTHBIT
HapyxHbiii tuameTp =
TpyGONpOBOa, MM CpenHeroioas Temreparypa temionocuresi, °C
65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JISIIHN, MM
25
45
57 59 59 50 50 46 46
76 68 68 53 53 51 51
89 68 68 54 54 51 51
108 64 64 59 59 56 56
133 70 70 67 67 63 63
159 75 75 66 66 69 69
219 80 80 78 78 85 85
273 84 84 86 86 94 94
325 82 82 89 89 95 95
377 83 83 92 92 95 95
426 84 84 91 91 102 102
480 87 87 95 95 104 104
530 89 89 95 95 101 101
630 93 93 98 98 104 104
720 88 88 97 97 102 102
820 90 90 99 99 105 105
920 90 90 99 99 104 104
1020 86 86 99 99 105 105
1440 116 116 133 133 140 140
TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokyIafKy: B HOMENIEHUSX U IMOJBAJIAX 3AaHUI
By nzonsuuu: MaTel MUHEpaJIOBaTHBIE NMpoiuBHbIE M-100
TemnonpoBoanocTs: 0,05500 B1/(M:°C)
Tabnuma B.2
TPYBOITPOBO/],
Hapyxubrii MO TAIOIIUH | 00paTHBIN | MO IO | 00paTHBIN | MO IO | 00paTHBIN
JuameTp CpeaneronoBas Temreparypa Termionocurens, °C
Tpy6OIpOBOIa, MM 65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JIS1IHH, MM
25
45
57 48 48 57 57 60 60
76 51 51 60 60 62 62
89 54 54 62 62 61 61
108 60 60 65 65 68 68
133 59 59 64 64 71 71
159 60 60 67 67 72 72
219 65 65 73 73 75 75
273 67 67 76 76 80 80
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TPYBOITPOBOJ
Hapyxublii MO IO | 00paTHBIN | MO IO | 00paTHBIN | MO IO | 00paTHBIN
JUaMETP CpenHeroioBast Temreparypa TermioHocutens, °C
Tpy6ONPOBOIA, MM 65 | 50 | 90 | 50 | 110 | 50
ToJimHa U30JSIIUU, MM
325 67 67 76 76 81 81
377 68 68 78 78 83 83
426 70 70 79 79 85 85
480 70 70 80 80 86 86
530 71 71 80 80 86 86
630 70 70 88 88 88 88
720 73 73 83 83 90 90
820 72 72 81 81 84 84
920 73 73 84 84 89 89
1020 74 74 84 84 91 91
1440 97 97 108 108 119 119
TeppuropuansHblil paitod: EBponerickuii paiion PO
Tun npoknaaky: Haa3eMHas
By uzonsimm: MaTel M3 CTEKJISHHOTO IITaneJIbHOro BojiokHa M-35, 50
TennonpoBoanocts: 0,05400 B1/(M:°C)
Taonuna B.3
TPYBOITPOBO/]
HapysxHbIii IO IATOII A | o0paTHBIT | MO JATOII A | 0o0paTHBIT | MO JATOII A | oOpaTHBII
JIHAMETP CpeaHerosioBas TeMnepatypa temionocurens, °C
Tpy6ONpOBOIA, MM 65 | 50 | 90 | 50 | 110 | 50
TonmmHa U30JSIIUN, MM
25
45
57 58 58 48 48 45 45
76 67 67 51 51 50 50
89 66 66 53 53 50 50
108 62 62 58 58 55 55
133 68 68 65 65 61 61
159 74 74 64 64 68 68
219 78 78 76 76 82 82
273 82 82 84 84 92 92
325 80 80 87 87 93 93
377 81 81 90 90 93 93
426 83 83 89 89 99 99
480 86 86 93 93 102 102
530 87 87 93 93 99 99
630
720
820
920
1020
1440
TepputopuanbHblil paitod: EBponerickuii paiion PO
Tun npokyIafKy: B HOMENIEHUSX U MMOJBAJIAX 3AaHUN
By n3onsauuu; MaTel U3 CTEKJIIHHOTO IITANeIbHOro BojokHa M-35, 50
TemnonpoBoanocTs: 0,05400 B1/(M-°C)
Taonuna B.4
. TPYBOITPOBO/]
HapyxHbiii tuameTp = = = = = =
nojafoumii | obpaTHei | momarommit | oOpartHbli | noparommii | o6paTHbI
TpyOoIpoBoaa, MM
CpenHerooBasl Temneparypa TemaoHocutens, °C
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65 | 50 | 90 | 50 | 110 50
TOJ'IIIII/IHa U300, MM
25
45
57 46 46 56 56 59 59
76 49 49 58 58 60 60
89 53 53 60 60 59 59
108 59 59 63 63 66 66
133 57 57 62 62 69 69
159 58 58 65 65 70 70
219 63 63 71 71 74 74
273 65 65 74 74 79 79
325 66 66 75 75 80 80
377 67 67 76 76 81 81
426 68 68 77 77 83 83
480 69 69 78 78 84 84
530 69 69 79 79 85 85
630
720
820
920
1020
1440

TepputopuanbHbliil paitod: EBponelickuii paiion PO

Tun npoknaaky: Haa3eMHas

Bua n30m41uu: IuThl MUHEPAJIOBATHBIE HA CAHTETUYECKOM CBsI3yromieM M-75
TemnonpoBoanocTs: 0,05700 B1/(m-°C)

Taonuna B.5
TPYBOITPOBOJ
Hapy:xHbIit nopafoumii | obpatHeiii | noparommii | obpaTHBi | momaroumii | 06paTHBI
JMaMeTp Cpenneromosast TeMIepaTypa Temionocutens, °C
TpyGOIpOBOAa, MM 65 | 50 | 90 | 50 | 110 | 50
Tonmuua n30JSIUK, MM

25
45
57
76
89
108
133 74 74 70 70 66 66
159 79 79 69 69 73 73
219 83 83 82 82 89 89
273 88 88 90 90 99 99
325 86 86 93 93 99 99
377 86 86 96 96 99 99
426 88 88 95 95 106 106
480 91 91 99 99 109 109
530 92 92 99 99 105 105
630
720
820
920
1020
1440

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokJIaKy: B HOMENIEHUSX U MMOJBAJIAX 30aHUN
By n30a41uu: IMThl MUHEPAJIOBATHBIE HA CHHTETUYECKOM CBsI3yromieM M-75
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TemnonpoBoanocts: 0,05700 B1/(m:°C)

Tabonuna B.6
TPYBOITPOBOJ
HapyxHblii nojafoumii | obpatHeii | noparommii | o6paTHBi | momaroumii | 06paTHBI
JMaMeTp Cpenneroosast TeMIepaTypa Temionocutens, °C
TpyGonpoBosia, MM 65 | 50 | 90 | 50 | 110 | 50
Tonmuna n30ISIIUK, MM

25
45
57
76
89
108
133 62 62 67 67 74 74
159 63 63 70 70 75 75
219 68 68 76 76 79 79
273 70 70 79 79 84 84
325 70 70 80 80 85 85
377 71 71 81 81 87 87
426 73 73 82 82 88 88
480 73 73 83 83 90 90
530 74 74 84 84 90 90
630
720
820
920
1020
1440

TepputopuanbHeliil paitod: EBponelickuii paiion PO
Tun npoknaaky: Haa3eMHas

BI/II[ H30JIAUHU: TCTIJIOU3O0JIAIUOHHEBIC U3ACTIUA U3 BCIICHCHHOI'O KaydyKa € 3alllUTHBIM CJIOEM

TemnonpoBoanocts: 0,04000 B1/(m-°C)

Tab0nuna B.7
TPYBOITPOBOJ
Hapyxubiii nojafoumii | obpatHeiii | noparommii | obpaTHBi | momaroumii | 0b6paTHBI
JMaMeTp Cpenneroosast TeMIepaTypa Temionocutens, °C
Tpy6onposoaa, MM 65 | 50 | 90 | 50 | 110 | 50
Tonmuna n30JSIUK, MM

25

45

57 36 36
76 42 42
89 43 43
108 41 41
133 46 46
159 50 50
219 53 53
273 57 57
325 56 56
377 57 57
426 59 59
480 61 61
530 62 62
630 65 65
720 62 62
820 64 64
920 64 64
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TPYBEOIIPOBOJ

HapyxHbrii

MO Ao U i | o0OpaTHBIN | O JAr0I Ui | 0o0OpaTHBIN | O JAroI Ui | 00paTHBIN

JTHAMETP

CpenneronoBas Temneparypa teroHocurens, °C

TpyOOIpOBOaa, MM

65 | 50 | 90 | 50 | 110 | 50

TOJ'IIIII/IHa U300, MM

1020
1440

62 62
83 83

TepputopuanbHbliil paitod: EBponelickuii paiion PO

Tun npokyIafKy: B TOMENIEHUSX U IMOJBAJIAX 3AaHUN

By nzonauuu: Teraon30aaMOHHbIE U3/IeTNs U3 BCIIEHEHHOTO KayyyKa
TemnonpoBoanocts: 0,04000 B1/(m:°C)

Ta0Onumna B.8
TPYBOITPOBO/]
Hapy:xHbIii nofafoumii | oGpatHbiii | nomarommii | obparmeni | momarommii | oGpatHbiii
JameTp CpenneroioBast Temneparypa Teronocurenst, °C
TpyGOIpoBOa, MM 65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JISIIHH, MM
25
45
57 29 29
76 32 32
89 34 34
108 39 39
133 38 38
159 40 40
219 44 44
273 46 46
325 47 47
377 47 47
426 49 49
480 49 49
530 50 50
630 50 50
720 52 52
820 51 51
920 52 52
1020 53 53
1440 69 69

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokinaaky: Haa3eMHas

Bua u3omsiiuun: moauMepOeToH C 3alUTHBIM CJI0EM
TemnonpoBoanocTs: 0,06000 B1/(m:°C)

Tabnauna B.9
TPYBOITPOBO/I
. MO AAIOIU I | 0o0paTHBIT | MO AAIOIU I | 0o0paTHBIT | MO AAIOLIU I | OO6patHbIi
HapyxHbiii quametp S
TpyGONpoBOTa, MM CpenneroioBas Temneparypa Temionocutens, °C
65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JISIIHN, MM
25
45
57 69 69 57 57 53 53
76 79 79 60 60 59 59
89 78 78 61 61 58 58
108 73 73 67 67 63 63
133 79 79 76 76 71 71
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TPYBOIIPOBOJ

. O JAr0I Ui | o0OpaTHBIN | O JArOI Ui | 0o0OpaTHBIN | MO JAroIui | OO0paTHbIi
HapyxHsrii tuamerp S
Ipy6OmpOBO/a, MM CpenneronoBas Temneparypa teroHocurens, °C
65 | 50 | 90 | 50 | 110 | 50
TonmuHa n3osILKK, MM
159 85 85 74 74 78 78
219 89 89 87 87 95 95
273 94 94 97 97 106 106
325 92 92 99 99 106 106
377 92 92 103 103 106 106
426 94 94 101 101 113 113
480 97 97 105 105 116 116
530 98 98 105 105 111 111
630 102 102 108 108 115 115
720 97 97 107 107 113 113
820 99 99 109 109. 116 116
920 99 99 109 109 114 114
1020 95 95 109 109 115 115
1440 127 127 146 146 154 154
NPUJTOXEHHUE I

TOJIIHUHA U30JALHNN IBYXTPYBHbBIX TEIIJIOBbBIX

CETEH IIPU TOJA3EMHOM MPOKJIAJIKE .B

HEITPOXO/JHbIX KAHAJIAX U BECKAHAJIBHO

TepputopuanbHblil paitod: EBponelickuii paiion PO
Tun npokyIanKu: MoJ3eMHas B HEIMPOXOIHBIX KaHaIax
By nzonsuuu: MaTel MUHEpAJIOBaTHBIE NpoiuBHbIE M-100

TemnonpoBoanocTs: 0,05500 B1/(M:°C)

Taonuna I'.1
TPYBOITPOBO
HapysxHbIii IO TATOII A | o0paTHBIH | IO TATOII A | o0paTHBIT | IO JATOII A | oOpaTHBIT
JIHAMETP CpenHeroioas Temreparypa temionocuresi, °C
Tpy6ONpOBOIA, MM 65 | 50 | 90 | 50 | 110 | 50
ToJNIIMHA U30MISALUH, MM
25
45
57 55 55 55 55 56 56
76 59 59 56 56 61 61
89 62 62 58 58 62 62
108 60 60 59 59 64 64
133 66 66 67 67 76 76
159 74 74 70 70 80 80
219 75 75 78 78 82 82
273 80 80 88 88 88 88
325 82 82 88 88 96 96
377 85 85 93 93 95 95
426 86 86 92 92 96 96
480 89 89 90 90 103 103
530 91 91 92 92 100 100
630 88 88 95 95 100 100
720 90 90 98 98 104 104
820 88 88 98 98 105 105
920 91 91 99 99 107 107
1020 88 88 97 97 105 105
1440 92 92 98 98 99 99
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Teppuropuanbuslii pailoH: EBpornerickuii paiion PO
Tun npokyIaaku: MoJ3eMHasi B HEMPOXOIHBIX KaHaIax
By uzonsgimmn: MaTel M3 CTEKIITHHOTO IITanejlIbHOro BojiokHa M-35,50

TennonpoBoanocts: 0,05400 B1/(m:°C)

Tabnauma I'.2
TPYBOITPOBO/]
Hapyxublii MO IO | 00paTHBIN | OO | 00paTHBIN | OO | 00paTHBIN
JIHaMeTp CpenneronoBas Temneparypa terioHocurens, °C
TpyOonpoBosia, MM 65 | 50 | 90 | 50 | 110 | 50
TonmuHa H30JISIIHN, MM
25
45
57 54 54 53 53 55 55
76 57 57 54 54 60 60
89 60 60 56 56 60 60
108 58 58 57 57 62 62
133 65 65 65 65 74 74
159 72 72 68 68 78 78
219 74 74 76 76 80 80
273 79 79 86 86 86 86
325 80 80 86 86 93 93
377 83 83 91 91 93 93
426 84 84 90 90 94 94
480 87 87 88 88 101 101
530 89 89 90 90 98 98
630
720
820
920
1020
1440
Teppuropuanbuslii pailoH: EBpornerickuii paiion PO
Tun npokyIaaku: MoJ3eMHasi B HEMPOXOIHBIX KaHaIax
By u3onmAanuu: miMTel MUHEPAJIOBATHBIE HA CHHTETHYECKOM CBs3yronieM M-75
TennonpoBoanocts: 0,05700 B1/(M:°C)
Tabnuna I'.3
TPYBOITPOBO/]
. MO AU | o0paTHBIN | O JArOI Ui | o0OpaTHBIN | O AU | 00OpaTHBIN
HapyxHsrii tuamerp S
TpyGOIPOBOTA, MM CpenneronoBas Temneparypa terioHocurens, °C
65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30IUH, MM
25
45
57 59 59 58 58 60 60
76 62 62 59 59 65 65
89 66 66 61 61 66 66
108 63 63 62 62 68 68
133 70 70 71 71 80 80
159 78 78 73 73 84 84
219 79 79 81 81 86 86
273 84 84 92 92 93 93
325 86 86 92 92 100 100
377 89 89 97 97 100 100
426 90 90 96 96 101 101
480 92 92 94 94 108 108
530 94 94 96 96 104 104
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TPYBOITPOBO/]
. O JAr0I Ui | o0OpaTHBIN | O JArOI Ui | 0o0OpaTHBIN | MO JAroIui | 00OpaTHBIN
HapyxHsrii tuamerp S
TpyGOIPOBOTA, MM CpenneronoBas Temneparypa teroHocurens, °C
65 | 50 | 90 | 50 | 110 | 50
TonmmHa U30JSIIUH, MM
630
720
820
920
1020
1440
Teppuropuanbuslii pailoH: EBponerickuii paiion PO
Tun IMPOKJIAAKHU: IMOA3EMHAas B HCITPOXOJHBIX KaHAJIaX
Bua uzonsiiyu: mimMThl MUHEPAJIOBATHBIE HA CHHTETUYECKOM CBsi3yromemM M-125
TennonpoBoanocts: 0,05400 B1/(m:°C)
Tabonuna I'.4
TPYBOITPOBO/]
. JuCedi ;0] 100505 | 00paTHBIN | oA Ui | 00paTHBIN | oA UH | 00paTHBIN
HapyxHsrii tuamerp S
TpyGOIPOBOTA, MM CpenneronoBas Temneparypa teroHocurens, °C
65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JISIIHN, MM
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530
630 86 86 93 93 98 98
720 88 88 96 96 102 102
820 87 87 96 96 103 103
920 89 89 97 97 105 105
1020 86 86 95 95 103 103
1440 90 90 96 96 97 97
Teppuropuanbuslii pailoH: EBponerickuii paiion PO
Tun IMPOKJIAAKU: IMOA3EMHAA OeckaHalIbHas C KOHTPOJIEM BJIA)KHOCTHU
Bun uzonsiiun: meHOnoanypeTaH B dKECTKOM MOMATUICHOBOM 000I0UKe
TennonpoBoanocts: 0,03300 B1/(M:°C)
Tabnuma I'.5
TPYBOITPOBO/]
HapyxHbii MO IO | 00paTHBIN | MO IO | 00paTHBIN | MO IO | 00paTHBIN
JaMETp CpenneronoBas Temneparypa teroHocurens, °C
Tpy6oIpoBoa, MM 65 50 | 90 | 50 | 110 | 50
TonmmHa U30JSIIUI, MM
25
45
57 28 28 28 28
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TPYBEOIIPOBOJ

HapyxHbii MO IO | 00paTHBIN | MO IO | 00paTHBIN | MO IO | 00paTHBIN
JUaMETP CpenneronoBas Temneparypa terioHocurens, °C
Tpy6ONpPOBOIA, MM 65 | 50 | 90 | 50 | 110 | 50
TounmuHa U30JISALHH, MM
76 31 31 30 30
89 34 34 32 32
108 34 34 34 34
133 37 37 37 37
159 42 42 40 40
219 45 45 46 46
273 48 48 52 52
325 51 51 54 54
377 54 54 68 58
426 56 56 59 59
480 57 57 58 58
530 60 60 61 61
630 61 61 65 65
720 61 61 65 65
820 62 62 68 68
920 65 65 70 70
1020
1440
Teppuropuanbuslii pailoH: EBponerickuii paiion PO
Tun mpokIaKu: moa3eMHast OeCKaHalbHaS
Bu uzomsiun: Ierkuii meHo0eToH
Tennonposoanocts: 0,05000 B1/(m:°C)
Tab6numa I'.6
TPYBOITPOBO
HapyxHbrii MO IO | 00paTHBIN | MO IO | 00paTHBIN | MO IO | 00paTHBIN
JHaMeTp CpenneronoBas Temneparypa terionocurens, °C
TpyOOIpOBOIA, MM 65 | 50 | 90 | 50 | 110 | 50
TonmuHa U30JISIIHN, MM
25
45
57 53 53 52 52 54 54
76 57 57 54 54 59 59
89 61 61 57 57 61 61
108 60 60 59 59 64 64
133 64 64 65 65 73 73
159 73 73 69 69 78 78
219 76 76 79 79 82 82
273 80 80 87 87 87 87
325 84 84 89 89 96 96
377 88 88 95 95 98 98
426 91 91 97 97 101 101
480 93 93 95 95 107 107
530 97 97 98 98 106 106
630 98 98 105 105 109 109
720 97 97 104 104 110 110
820 99 99 108 108 115 115
920 103 103 110 110 118 118
1020 103 103 112 112 120 120
1440 116 116 122 122 123 123

Teppuropuanbuslii pailoH: EBpornerickuii paiion PO

Tumn npoksIaaky: moa3eMHas OeckaHaabHas
Bun uzomsiiun: monumepoeToH
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TemnonpoBoanocTs: 0,06000 B1/(m-°C)

Taonuna .7
TPYBOITPOBO/I
. MO AArOU i | o0paTHBIT | MO AArOIU I | 0o0paTHBIH | MO AArOU I | oOpaTHbIT
HapyxHsrii tuamerp S
TpyGoNpoBOTa, MM CpenHeroioBas Temneparypa Temionocutens, °C
65 | 50 | 90 | 50 | 110 | 50
ToJuHa U30JISUH, MM
25
45
57 73 73 72 72 74 74
76 77 77 73 73 80 80
89 82 82 76 76 82 82
108 79 79 78 78 85 85
133 84 84 85 85 97 97
159 95 95 89 89 102 102
219 98 98 101 101 106 106
273 102 102 111 111 112 112
325 106 106 113 113 122 122
377 111 111 121 121 124 124
426 114 114 122 122 127 127
480 116 116 118 118 134 134
530 121 121 123 123 132 132
630 121 121 130 130 136 136
720 120 120 129 129 137 137
820 122 122 134 134 142 142
920 127 127 136 136 146 146
1020 127 127 137 137 148 148
1440 142 142 150 150 151 151

KiroueBbie coBa: M30JISIUS TETIOBAs, 000PYJOBaHKE, TPYOOITPOBOA

BHUMAHHUE!
IMucsmom I'ocerposi Poccunm ot 7 nexadps 2000 r. Ne AIII-5630/1 coodmaercs.

OdunmanbHOH  HOPMAaTMBHOM W METOJMYECKOW  JOKyMEHTalued, YTBEP)KICHHOI,
COTJIAaCOBAaHHOM, O0J00peHHON WM BBeAeHHOW B neiictBue locctpoem Poccum wu
pacIpoCTpaHseMOM Yepe3 pO3HUYHYIO CETh, ABISAIOTCA U3aHMsl I '0CyjapCTBEHHOTO YHUTApHOTO
npeanpustus - LlenTp npoekTHoM mpoxaykiuu B crpoutenscTBe (I'YII LTI, r. MockBa) Ha
OyMa)KHOM HOCHTEJE, UMEIOIINE Ha OOJIOKKE M3/1aHUS COOTBETCTBYIOLIUI ToJIOrpaduyecKuii
3HAK.

OdunmansHoi HHPOpPMALUEH 0 BBEICHNUHU B JCHCTBUE, U3MEHEHUH U OTMEHE (eiepaIbHbIX U
TEPPUTOPUATBHBIX HOPMATHUBHBIX JOKYMEHTOB SIBJISIOTCS COOTBETCTBYIOLIME ITYOJMKAllUU B
xypHaie «bromrerens crpoutenbHoil TexHukm» (BCT), «MHpopmannoHHOM OrojuleTeHE O
MPOEKTHOM, HOPMATUBHOM U METOJIMYECKON NoKymMeHTauumn», udgasaemom ['YII LIIII, a Takxe
B «llepeuHe HOpPMaTUBHBIX JOKYMEHTOB IO CTPOMTEIBCTBY, NEHCTBYIOIIMX Ha TEPPUTOPUU
Poccniickoit denepanun», €XEeroqHo usaasaeMoM l'ocynapcTBeHHbIM npennpustueM «LleHnTp
METO/I0JIOTUHA HOPMHUPOBAHMS U cTaHaapTu3auu B ctpoutenascte» (I'TI LTHC).
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