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BBEAEHUE

Hacroawwmit Ceoa npasun CoOAepXuT yKasaHusi No NPOEKTUPOBaHUIO Ten-
ROBOI M30NSUUKN HAPYXHOW NOBEpPXHOCTU 060pyaoBaHMA u TPy6onposoaos,
sbinonHeHue KoTopbix o6ecneunt cobniogeHune obszaTensHbix TpebosaHni K
TeNnNo3aumTe TEernNoBbIX CeTe!, TeXHONOrMYeCcKUx TpybonpoBoaOs NP CTPon-
TensCcTae, KAaNUTaNbHOM PEMOHTE U KCRAYaTaLuun Teniou3oNALUMOHHON KOH-
CTPYKUMIN, yCTaHOBAECHHbLIX aelicTayiowmmM CHull 2.04.14-88* «Tennosas n3o-
nauua 06opyaosanus Tpy6onNpoBoaoOB=.

Pewetue BONpoOCca 0 NPUMEHEHUU AAHHOIO A0KYMEHTa NPpU NPoeKTuposa-
HUU U CTPOUTENLCTBE KOHKPETHLIX 3AAHUI U COOPYXEHUIF OTHOCUTCH K KOM-
neTeHuun NPOEKTHOW UNU CTPOUTEeNBLHON opraHu3auun. B cnyvae ecnu npu-
HATO pelueHne 0 NPUMEeHeHU HaCTOAWETro AOKYMEHTa, BCEe YCTAHOBNEHHbLIe B
Hem npasuna asAfINTCA 06sa3aTensHbiMU. YacTuyHoe ucnons3osaxue Tpe6o-
BaHWi1 1 Npasun, NPUBEAEHHBLIX B HACTOALWLEM NOKYMEHTe, He A0NYCKAeTCs.

B naHHbIl CBOA NpaBun BKNIOYEHH METOAL! pacyeTa Tennosoi usonaumm
o60pynoBaHun, TEXHONOrMYECKUX TPYGONPOBOAOB U TPY6ONPOBOAOS Hapa3eM-
HbIX 1 MOR3EMHbIX TENAOBLIX CeTel, NpuBeaeHbl TabANLL! TONWMHE U30NSUUN,
COCTaB/IEHHbIE C OPUEHTaLNeit Ha NPUMEeHeHMe BhICOKO3dPEKTUBHBIX yTenm-
Tenei Ha OCHOBE HOBbLIX HOPM NNOTHOCTX TENAOBOrO NOTOKa Yepes U3oAnpo-
BaHHYIO NOBEPXHOCTb 060pyaOBaHNs 1 TPY6ONPOBOAOB, BBEASHHLIX NOCTaHOB-
nexnmem Mocctpos Poccum o1 31.12.97 r. Ne 18-80.

B paspa6oTtke Ceopa npasun npuiumanu yyactue: B.TI". MNerpos-Aenucos
(pykoBoguTtens pabotnl), B6.M. LLoiixer, N1.B. Craspuuxas, 10.B. Marasees (AO
«TennonpoekT»), A.B. Cnagxos (HUWmMoccTpoit), B.A. Fnyxapes (Foccrpoit Poc-
cum), J1.C. Bacunwesa (I'M LHC).
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CBOA NPABUN NO NPOEKTUPOBAHUIO U CTPOUTE/ILCTBY

NMPOEKTUPOBAHMUE TEMNJIOBOA N3onauuu
OBOPYAOBAHUA N TPYBONPOBOAOB

DESIGNING OF THERMAL INSULATION
OF EQUIPMENT AND PIPE LINES

1 OBJIACTb NPUMEHEHNA

HacTtoswuin Csoa npasun cneayer NPUMEHsITL Npu
NPOEKTUPOBAHKUKM U MOHTAXE TENNOBOW U3oNAUMM
HaPYXHO NoBepxHOCTU 060pyaoBaHus u TPyGonpo-
BOAOB C TEMNEPATYPOi COASPXALLNXCA B HUX BELIECTB
ot 50 no 600 "C 1 pacnonoxeHHLIX B 30aHUAX, COOpYXe-
HWAX ¥ HA OTKPBLITOM BO3AyXe, a Take Tpy6onposoaos
TernnNoBbLIX CETe!N NpY HaA3EeMHON NPOoKNaaxke u noa-
3eMHOI4, BLINONTHEHHOM B KaHanax u 6ecxaHansHo.

2 PACYET TEMJIOBOA nsonauuu
MPOMbBILLNIEHHOTO OBOPYAOBAHMS,
TPYBONPOBOAOB U TENJIOBbIX CETEN

2.1 OcHoBHbIE pacyeTHbie 3aBUCUMOCTH
AN onpefencHNs TEnlo3alnuTHLIX CBOKCTB
TENNOU3ONAUNOHHBIX KOHCTPYKLWA

Ons TennoBoro pacyera n3onsumm ucnonb3yoT-
CR YPaBHEHVA CTaLMOHAPHOR Tennonepesayv yepes
NAOCKNE U KPUBONNHENHLIE NOBEPXHOCTH.
Tennonepepaya NNOCKON TENNOUIONALUMOHHON
KOHCTPYKUMKN pacCuuTLIBAETCH NO dopmynam:
‘'COCTOALWEN N3 n CNOEB n3onauumn
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NAOCKOW ORHOCNORRON
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KPUBONUHEHON n-cNoAHON
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KPUBOAUHERHOW OAHOCNORHON
tn - tH
= s (4)
RBL" + R,f, + R,f, + R,f'
rae g — NOBEPXHOCTHas NNOTHOCTL TEMJIOBOrO NO-
TOKa 4epes NAOCKYIO TENIOU3ONALMOHHYIO
KOHCTPYKUMIO, BT/M2;
f, — TemnepaTtypa Cpeabl BHYTPM usonupye-
moro o6opygoBaxus, ‘C;

9L

t, — TemMnepatypa oKpyxaiouiei cpeast, ‘C;

R, — Tepmuyeckoe CONpOTUBAEHWE TENNOOT-
Aave Ha BHYTPEeHHEe! NOBEePXHOCTU CTEH-
K1 n3anupyemoro o6vexra, m2.°C/Br;

R, — 7O xe, Ha HApPYXXHOM NOBEPXHOCTH Ten-
nowsonsumn, M2.°C/Br;
R, — TepMmuyeckoe CoONpOTUBAEHNE KOHAYK-

TUBHOMY NEPEHOCY TenNOTbl CTeHKW
nsonnpyemoro obvexra, m2.°C/BT;
R, — TOXe,NNOCKOrO Cnos usonsLym, M2.°C/BT;

n
ZR,' — MONHOEe TepPMMUYECKoe ConpoTUBneHue
i=
KOHAYKTUBHOMY MEPEHOCY TennoThbi n-
C/IOMHOWN NNOCKOI nsonaumm;

R — TepMu4eckoe COnPoTUBAREHUE (-0 CNOS,
m2.°C/BrT;
g, — JwmHewhHaa NNOTHOCTL TeMJIOBOro NOTO-

Ka Yepes UMANHAPUYECKYIO TENIOU30-

NAUMOHHYIO KOHCTPYKUMIO, Br/Mm;

AVHeNHoe TepMuyeckoe conpoTusne-

HWe TennooTaa4e BHYTPEHHeN CTeHKM

nsonmpyemoro obnexra, m-‘C/Br;

R;‘ — TO e, HapYXHON u3onsiwm, M-'C/BT;

R! — NuHeliHoe TepMuieckoe ConpoTUBAe-
HUe KOHAYKTUBHOMY NepeHOCy Tenno-
Th! UWNNHAPUHECKON CTEHKW U30MNpY-
emMoro obvekTa, M-"C/BT;

Rf — TO Xe, UWNUHAPUYECKOro CROA N30~
umn, m-°C/Br;

-
|

n
L "
2R i = NOAHOEe NUHEeHoe TepMUYIecKoe Conpo-
i=
TUBNEHWE KOHAYKTUBHOMY NEpPEHOCY
TeNNOTbl 71-CAOWHON LNANHAPNYECKOR
L n3onauum;
R — NUHeiHOoe TepMUuYecKoe conpoTmene-
Hue i-ro cnos, m-"C/Br.
B ypasreHusx (1) — (4) Tepmuyeckue conpoTue-
NEeHUsi TeNN0OTAAYEe U KOHOYKTUBHOMY NEPeHOCy Ten-
NOTHI ONPEAEnIOTCH No GopMynam:
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UN3panne opumumnansHoe
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— k03dPULMEHTL! TENOOTAAYN BHYT-
PeHHe! NOBEPXHOCTN CTeHKU M30-
npyemMoro o6LeKkTa 1 HapyXxHo no-
BEPXHOCTU m3onaumn, Bt /(m2.°C);
Ak, — ko3dduumeHTs TeNNONPOBOAHOC-
™" COOTBETCTBEHHO matepuana
CTeHk# uaonupyemMoro obwvekra
OAHOCNONHOK M3oAauun, M3ons-
uum i-ro cnosi n-CNONHON nsonsa-
umm, Bt /(M-°C);
8ys 8,y O;  — TONLUMHA COOTBETCTBEHHO CTEHKM
n3onMpyemoro obwexTa, 0OpHoCOoN-
HOW W30nsuMn i-ro Cnos n-crou-
HOM N3onsumn, M;

dSl, dF — BHYTPEHHUN K HapyXHblil auna-
MEeTpbl CTEHKW U30ANPYEeMOoro
obvexTa, m;

e ~— HapPYXHbI auamMeTp n3onauuu, M;

di, di, — HapyXHbiA W BHYTpPeHHUl aua-

MeTpbi i-ro CNOs n-cnoAHOM N3o-

nauUn, M.

roe o, a,

A

or?

Pacnpepenesve tTeMnepartyp B MHOrOCNOMHON
M30nfAUMN paccumTbiBaeTcs no Gopmynam:

TeMnepaTyps Ha BHYTPEHHEN N HapyXHOW no-
BEPXHOCTAX CTEHKM N30nmnpyemoro o6LexTa nnockom
dopMbI:

o =ty =Ry 15 =t —qr R (8)

TeMmneparypa t’j Ha HaPY>XHOM NOBEPXHOCTU nep-
BOroO C/os M30NaUMU, Ha rpaHue 1-ro n 2-ro cnoes

' =t —qrR;; (9)

1 panee, HaYMHaa Co 2-ro Cnos, Ha rpaHuLax
(i~1)-ro n i-ro cnoes

tf =ty —qrR; (10)

TeMnepaTypa Ha Hapy>XHO NOBEPXHOCTH i-CNnos
n-CNOMHOI CTeHKN:

i =ty +qrR,. (1)
Ans uNUHAPUYECKUX MHOTOCROMHBIX U30NALM-

OHHbIX KOHCTPYKLIMA CTPYKTYpa dopmyn pjis pacye-
Ta pacnpegeneHus Temnepartyp MmeeTt Bug;

ton =ty —q RL 6T =15 ~q R, (12)

BH’> 'H
' =47 - q,RE; (13)
=ty - q R} (18)

=t -q RL (15)

3HayeHua NOBEPXHOCTHOW U NINHEAHON NNOTHO-
CTU TENNOBLIX NOTOKOB, BXOAAWMX B HOpMynbl (8 ) —
(15), onpepensiorcsa no (1) — (3), a Tepmuueckne
conpoTusnenus — no (5) — (7).

Mpu npumernennu popmyn (1), (3) Heobxoaumo
3HaTb KO3 PULUESHTL! TENNONPOBOAHOCTH U30NALN-
OHHbIX cnoes. MOCKONbKY OHX 3aBUCAT OT TeMmnepa-
TYPbl, A0MXKHbI GbITb U3BECTHBLI CPeaHNe TemMnepary-
Pbl KAXAOro CNON, AN ONpeaeneHus KOTopbIX Heo6-
XOAMMO 3HaTb TeMNepaTypb! Ha rpaHvuax cnoes. [ns
nx pacyeTta 06b14HO NCNONBL3yeTCs MeTop, Nocneano-
BaTeNnbHbIX NPUBAMXKEHWIA NyTemM NpPosefeHus He-
CKONbKUX PACUHETHLIX ONepauunii.

Ha nepsom 3aTtane, NpuHUMas pnNa BCex cnoes
CPeAHInI0 TeMnepaTtypy M3onaumm o6LIMHO PaBHYIO
nonycymme temneparyp BHyTpeHHel U HapyXHOn
cpeabl, HAXOAAT NPY 3TON TemnepaType TenNonpo-
BOAHOCTb BCEX TENAOUIONAUNOHHBIX CNOEB. 3aTem,
no (1), (3) onpepensoT 3HaueHns g, uan g, n No
(8) — (11) ana naockoit n no (12) — (15) umnuup-
PUYECKOW CTEHOK PAcCUUTLIBAIOT TEMNEPaTYpPLI Ha
rpaHuLax C/ioes n cpeaHne TemMnepaTypbl Kaxao-
ro cnos.

Ha BTOpOM 3Tane No HalaeHHbLIM Ha NePBOM aTa-
ne cpegHuM Temneparypam cnoes BHOBb onpenens-
10T TENJIONPOBOAHOCTL BCEX CNOEB, 3aTEM HaxoasaT
NAOTHOCTU NMOTOKOB Tenna u CHOBa PacCcuUTbIBAIOT
NOCNOIHbIE TEMNEPaTYPLI, U Tak Aanee A0 Tpebye-
MO TOMHOCTHK pacuyeTta. Hanpumep, A0 Tex Nop, noka
NnocnoHble TemMneparypbl Ha k-M v (k-1)-m ware
6ynyT otanyarbca He 6onee yem Ha 5 %. O6bluHO
Ons 3101 uenn HeobxoaNMOo nposeaeHne He bonee
3—4 pacueTHbiX onepaunii.

3HaunTenbHoe MeCTO B NPOMBILNEHHOR U30Na-
UM 3aHUMAIOT TENNOMU3ONRUMOHHBIE KOHCTPYKUMN
noa3eMHbIX COOPYXEHWU, OCHOBHOM 0COGEHHOCTLIO
KOTOPbIX IBNAETCA KOHTAKT C MaCCUBOM OKpYyXalo-
LLEro rpyHTa, 4YTO B 3HAYMTENLHOM CTENEHU YCNOX-
HAET UX TENNOBOW pacyeT NO CPABHEHUIO C KOHCT-
PYKUMAMMW, KOHTaKTUPYOWUMN ¢ atMocdepoit.

AHanu3 TemMnepaTtypHsiX nonewn v TennosbiX No-
TOKOB B TEMIOU30NAUMOHHBIX KOHCTPYKUMSX 1 B rpa-
HUYALLMX C HUMUW FPYHTOM MO3BOMNA 3aKNIOYUTb, YTO
HENOCPEeACTBEHHO B TENNIOM30NALMM C A0CTATOUHOM
019 HXEeHEPHbBIX PAaCYETOB TOYHOCTLIO TeMnepaTyp-
HOE NOME MOXHO CYMUTaTbh OAHOMEPHBIM. DTO NO3BO-
JUT ONpenennTb NX TEPMUYECKOE CONPOTUBREHWNE NO
dopmynam (5) — (7).

MNoTHOCTL TENNOBOrO NOTOKA HePe3 Tennon3ona-
LMOHHbIE KOHCTPYKUMK, TpaHuyauime C rpyHToMm, on-
penensieTca B 3TOM cnyyae no ¢popmynam (1) —(4), 8
KOTOPbIX TEPMUHECKME CONPOTUBIIEHUA BHELIHEW Ten-
nootaave R, n R 3amMeHAIOTCA TePMU4ECKUM COnpo-
TUBNEHWEM IPYHTA, 3aBUCALLUMM OT KOHUrypaumm
nsonupyemoro o6bLekTa, pacrnonoxXeHus ero 8 Mac-
CUBE rpyHTa ¥ TENNONPOBOAHOCTY NOCNenHero.

2.2 PacueT Tennosoil naonauun
Tpy6onporonos n o6opynosanuna

PacueT TennoBebix NOTEPL YePEe3 U30NNPOBANHYIO
noeepxHocTL o6opyaosaHus n TpyGonposoaos B



obuiemM cnyvyae cnegyer BuiNOAHATL 415 NAOCKUX NO-
BepxHocTtei no popmynam (1), (2), a ana kpusonu-
HeliHbix o popmynam (3), (4). OaHako aHanNu3 0co-
6eHHOoCcTe TenootMeHa B TerNIOU3oNSILIMOHHBIX KOH-
CTPYKUMAX NPOMbILLIEHHBIX 0GHLEKTOB NO3BONSAET CY-
LWECTBEHHO YNPOCTUTL pacyeTHbIe GOPMYynbI.

Tepmuueckoe CONpPoTUBNEHWE TennooTaaye ot
BHYTPEHHel cpefibl K BHYTPEHHeli NOBepXHOCTY CTeH-
KM U30NUPYEeMOro 06beKTa A/it XuaKux u gaxe ra-
3006pa3Hbix cpea N0 CPaBHEHUIO C TEPMUYECKUM
CONPOTUBNEHNEM KOHAYKTUBHOMY NEPEHOCY Tero-
Tl B U30NAUMU COCTABNAET BECbMa HEe3HaAYUTEeNb-
HYIO BEIMYNHY Y MOXET HE YYUTLIBATLCS.

Uckniouexne cocTaBnser BeCbMa penkuit cny-
4ai4, Koraa BHyTPU 06beKTa HaxoauTCA ra3oBas cpe-
pa n rennoobmMeH Mexay He n BHyTpeHHei nosep-
XHOCTbLIO CTEHKW OCYWeCTBAsIeTCH 3a CYeT ecre-
CTBEHHOW KOHBEKLIMU.

CreHkn n3onupyemMoro NpoMbILLAEHHOro 060py-
AOoBaHuA 1 TPY60NpPoBOAOE OOLIYHO U3rOTOBAEHLI U3
MeTanna, TennonpoBOAHOCTL KOTOpPOro B 100 pa3 u
Gonee npesuillaeT TENIONPOBOAHOCTL U30NAUUM,
BCNeAcTBME 3TOM0 TEPMUYECKUM CONPOTUBNEHUEM
CTeHKMU 6e3 3aMEeTHOIro CHUWKEHUSI TOYHOCTU pacye-
Ta MOXHO npeHebpeub.

Takum 06pa3om, OCHOBHbIMU pacyYeTHbIMU Pop-
MynaMu NS onpeaeneHus TennoBbiX NOTEPL 30NU-
pyemoro 060pya0BaHua ABNSIOTCA;

Anst NIOCKKUX NOBEPXHOCTEN N KPUBONUHENHBIX
aviameTpom 6onee 2 m

(th - tH)K .

qFr =
YR +R, (16)
i=1

ana Tpy6onpoBoAOB ANaMETPOM MeHee 2 M
t, -1.)K

q. = —S 2 ; ) o

SRE+ R, (17)

rope K — koadduumeHT AonoNHUTENbHLIX NOTEPb,
YUYUTLIBAIOLUMIA TEnNaonoTepu Yyepes Ten-
JIONPOBOAHbLIE BKNOYEHUS B TENNOU3ONSA-
LUMOHHBIX KOHCTPYKUMAX, 06YCNOBNEHHBIX
HaNUYMeM B HUX KpenexHbiX aetaneii n
onop (Tabnuua 1).

Ta6bnuua 1— 3nauenua xospduumneHra

AONONHUTENbHLIX NoTepb K

Cnoco6 npoknagku TpyGonpoBOAOB Koadduuu-
eHT K
Ha oTKpLITOM BO34yxe, B HENPOXOOHbLIX|
KaHanax, TOHHeAsAX ¥ NOMELLEHURAX:
ANA CTaNbHbLIX TPYOONPOBOAOB HA NOABUX-
HbIX ONOPAX, YCAOBHBLIM MPOXOAOM, MM:
no 150 1,2
15Q u 6onee 1,15
Ha NOABECHBLIX ONopax 1,05
DNA HeMeTanandecknx Tpybonposo- 1,7
[0B Ha MNOABUXHbLIX Y NOABECHbIX
onopax
BeckaxanbHas 1,15
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Tepmuieckoe CONPOTUBNEHUE KOHAYKTUBHOMY
nepeHoCy Cnoes U3ONALUN 1 BHELWHeW TennooT-
aave B (16), (17) onpepensetcsa no dopmynam (5),
(6), B KOTOPLIX TENNONPOBOAHOCTL U3ONALUUN NPN-
HUMAETCA NO NPUNOXEHNIO A, a KO3DPUUMEHT Ten-
NOOTAAYM HA NOBEPXHOCTU U3oNAUUM — no Tab-
nuue 2.

Tab6nuua 2— 3nauenns xkoadduuuenra ten-
noorpaum o, Bt /(M2-°C)

B 3aKpLITOM
nometeHun Ha otkptiTom
BO3ayxe npu
MNokpeiTua | Nokpuitva | ckopocTtn
N30AMpOBaHHLIR | C ManbIM |C BLICOKUM| Betpad, M/c
obvekT x03podu- | koabdpu-
UMEHTOM | uneHTOMm
nanyse- | wanywe- | 5 | 10| 15
Hua! Hua?
Fopu3oHTanbHbLIe 7 10 20| 26 |35
TpYyGonposoak!
BeprukanoHuie 8 12 26 | 35 |52
oGopynosanve,
NNOCKan CTeHKa

1K HUM OTHOCATCSI KOXYXW M3 OUMHKOBAHHOW CTa-
v, INCTOB ANIOMUHUEBLIX CNNABOB U AIOMUHUA C OK-
CUOHOW NNEHKOWN.

2K HUM OTHOCATCH WITYKATYPKKU, ac6ecToueMeHTHbIe
NOKPLITUA, CTEKNONNACTUKN, Pa3NUYHBLIe OKPAcku (Kpo-
Me Kpacku C anioMUHWEBOW NyApo#).

3lpu oTCcyTCTBUU CBEAESHWUI O CKOPOCTU BeTpa Npu-
HUMAIOT 3HaYeHUA, CooTBETCTBYIOWME cKkopocTn 10 m/c.

2.2.1 PacueT rennoBoii naonsumm
N0 HOPMUPOBaKHOMA FIVIOTHOCTH TENNOBOIC NOTOKA

Onpeaenexnve ToONWWUHBI N3oNALMN MO 33AHHON
noTepe tenna agnserca Hambonee pacnpocTpaHeH-
HbIM Cny4yaeMm pac4yera TennoBon usonsumn. Pacyer
MOXeT Npon3BOAUTLCA MCXOOR N3 HOPMATUBHbBLIX
NAOTHOCTEH TeNNOBOro NOTOKA (gf, g;) M Kak 3asep-
waiolwmii aTan 6onee CNOXHOrO pacyeTa, B pesynb-
Tare KOTOpPOro onpegensioTca Tensiosble noTepw,
yOOBNETBOPSAIOLME NPOU3BOACTBEHHO-TEXHNHECKUM
W TexHonorndeckum TpebosaHusaMm.

[ns onpepenexlnsa TONWMHL OAHOCNOHOM NNOC-
KO W UUNUHAPUYECKOI NOBEPXHOCTU C AnaMeTPOM
2 m n 6onee ucnonb3yetcs dopmyna

K(t, -t
Sz = Ay —(+“—RH (18)

qr

Lns uMANHAPUHECKO MOBEPXHOCTU ANaMETPOM
MeHee 2 M NpeaBapuTenbHO U3 ypasHeHus

K(f -1 ) L
InB=2n-%y ;2 - —RH (19)
onpegaensioT senvynHy In B, roe B = E’%TZS",_ ; Npm
H

3TOM NPUBANXKEHHbIE 3HAYEHUS R,f cnegyeT NpuHn-
maTtb no Tabnuue 3.

3
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Ta6avnua 3— OpnenTnposountie snavenns Ri, m-"C/Br

BHyTpn nomeweHnn
YononHuit Ang NOBepXHOCTER C Malibim Ann nOBOPXHOCTEN C BLICOKMM Ha OTKpHTOM BO3AYXE
MameTp KODDULMOHTOM UIJTYHOHNHR KO3DOUUMEHTOM UISTYIeHUN
TPYObI, MM NPV TeMnepaType TennoHoCHTeNs, '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 0,63
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 0,018 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 0,008 0,005
Npwsscvannn
1 Ann npOMEXyTONHEX 3HAMEHW OMamaTPOB ¥ TOMNEPATYPH BeANwEHa Rﬁ ONPOHBAROTOR NHTGPIIONAUWMOH.
2 [ins remneparypet TennoHoonTerm ke 100 ‘C nprumMaoTes azne, cooTeercreyonme 100 °C.

3arem HOENT BEMRIARY B 1 ONpeRensuoT Tpe-
Gyemyso TORUMMY HIONSILIN NO HOopwyne

Sy = g‘%ﬂ (20)

A9 RAOCKOM CTEHKN ¥ LIWWHARIMEOKIMX O0beK-
TOB C BHMAMETPOM 2 M 1 BONEe AN PacYeTa TOMUN-
Hbi MEPBOrO Cnos nNpumeNReTcs GopMyna

K@, -1,)
Byt = 7t1.:.1[--~(--"~-;;1il- @1)
9r

Ban BTOPOro cnos npumensercs dopmyna (18),
8 KOTOPYIO BMECTO 3HAYeHNs! t, NOACTABANETCS {, ,.

4

Ann pacueta UAMEPIECKMX 061HEXTO8 C D-
amMeTpoM MEHEE 2 M — BMBROIVINHO ORHOCRORHON

KOHCTPYXUMN 1O YPABHEHING
K(‘a*’u)}
ln =2 -XB-————.——.—
Bi=2a :[ o 22)
sxo‘ropomB,:d“‘T;;sm,rmommmmnanw

Wy In B savom waxOgRT B v Tomipey nepsoro
GNOR, M:

ds (B, ~1
b, - BD
Tosugma BTOPOTO CAOS ONPEJGASIETCSH C NOMO-

W10 HOopMyst (19), B KOTOPOR BMECTO FHAHOHMR I,
nmcmmmamglamx B,

_ sy + By
S

Onpepervs in B,, HaxopsT B,, a sarem Tomumy
MSONSIM BTOPOTO CROR, M:
B, -1)
3 .

832 = (23)



YuuthiBan WUPOKOE NpUMEeHeHue B NpakTuke
UHXEHEPHbIX PacYeTos NepPCOHaNbHbLIX KOMNLIOTEPOS.,
ANA COCTaBNEHUA NPOrpaMmbl pacyera Tpebyemoi
TONUMHBI TENNOBOW M30AALNN NO HOPMUPOBAHHLIM
TENNOBLIM NOTEPAM UeNecoobpaszHo NCNoNbL30BaTL
MEeTOA NnocneaosaTteNibHbIX NPUGNMKEeHWiA, CyTb KOTO-
poro pna cay4yas OQHOCAOWHON LUAMHAPUYECKON
Tennou3onauumn 3akKnio4yaeTca 8 cnenyouwem.

Sa,u,aaaacu HaYaNnbHLHIM 3HAYEHUEM TONLLUHBI
u3onaumm 8y, M, onpeaenaeMmon Tpebyemoit ToUHOC-
ThiO pacuyeta, NPOU3BOAAT C NOMOLLLIO NOCNenosa-
TenbHbix Wwaros: 1, 2, 3, 4, ..., / ANA TONWMHBLI U30NN-
umn: 8, = §yl; 8,=8,2; 8,=8,3; ...; 8,=§,i BBIMMCNEHUE
NUHEVHON NNOTHOCTY TeNNIOBLIX NOTOKOB ¢j; q}_ q’L
no ypaBHEHMIO

n(t, - ,)K
1 + 1 . d:r +280i
o, (d +2840) 2hy, day
Ha KkaXxaoM ware BuiuMcneHuin i NpoussoanTCA
CPaBHEHWE ¢; C 33AAHHLIM 3HAYEHNEM HOPMaTUB-

HOrO YAEALHOro NOToKa ¢} Mpu BLINOAHEHWH YCNOo-
Bus

q; = (24)

g, -4} <0 (25)
BbIYMCACHUS 3aKAHYMBAIOTCS, 38 HANJEHHAA BeNN4U-
Ha & = §;i ABNREeTCA UCKOMON, o6ecnedusaoLen 3a-
[AHHYIO BENVYUHY TENNOBBIX NOTEPS.

B kavecTse pacuyeTHbIX NapameTpos, 06ycnosnm-
BAIOWMX TENNOBOE B3aMMOAENCTBUE OKPYXaloulen
cpepbl C TeNNOU3ONALUMOHHOM KOHCTPYKUMEN, npu
onpeaeneHnn TONLWMHBLI M3ONALMN NO HOPMUPYEMBIM
TENNoBLIM NOTEPAM CreayeT NPUHUMATD:

TEMNEPATYPY BHYTPEHHEV CPeRb! f, KaK CPeaHIon
3a rog, TeMmnepatypy BEWlecTBa B M30/INPyEeMOM
obvexTe;

TemMneparypy HapyXHoi cpeas £, npu pacnono-
XEeHNK M30IMpyeMoro ob6wekra B nomMeweHu Ha
OCHOBaHUU TEXHUYECKOro 3aflaHus Ha npoexkTupo-
BaHWe, Npu ero oTcyTcTBuu — pasHon 20 °C; npu
PacnoNOXeHnn Ha OTKPLITOM BO3AYXE KakK CPeaHIoi
3a roa TeMnepatypy HapyXHOro Bo3ayxa;

k03 IUUMEHT TENNOOTAAYM OT HAPYXHO NoBep-
XHOCTH Tennon3o0Naummn npu pacnonoxeHun naonn-
pyeMoro o6bekTa B NOMeLweHu, NPy pacnonoxeHnn
Ha OTKPLITOM BO3ayxe, npu ckopocTn setpa 10 m/c
no Tabnuue 2.

2.2.2. Pacuet uaonsuum no 3aiaHHON BenuuMHe
CHWKeHus! (NOBLILLEHUA) TeMNepaTypb! BeuecTsa,
TpaHcnopTupyemoro Tpyéonposogamm

Tpebyemoe nonHoe TepMuyeckoe conpoTuene-
Hve usonsumm RL = R: + RL Tpy6onposoaa anuHoi
1M, ans obecneyeHns 3a4aHHONO CHWKEHUA TeMne-
paTypbl TPAHCNOPTUPYEMOro NO HEMY BewecTBa Ot

Ha4anLHOM 1, A0 KOHeuHOM £," Npu pacxoae Beule-
ctea G, kr/y4, Tennoemkocteio C, kx/(kr°C) onpeae-
NAETCA M3 BbiPaXEHWIA:

ity pi o 38K

faa GCln ’I’l — 1 ’ (26)

B H

npun
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t, -ty
7 s
3,6/(( 2 tu)

t ~t L
npu BT W 9 RL_ , (27)
-1, 2 GC(r, -1})
rpet, — pacyeTHas Temnepartypa okpyxawouiein
cpenb, °C.

Ana onpeaenerus Tpebyemoit TONWUHLI U30NA-
UM 3, M, NO HaaeHHLIM 3HaueHuam RE u RL ve-
nonb3yervca popmyna

In B, ; = 2mA,,(RE, - RE). (28)

MpuHuman npubnnxexHoie 3HaueHua R, no 1ab-
nuue 3 u onpepensis no dopmyne (28) In B HaxoanT
Benu4YuHy B v okoHuaTenbsHo no ¢opmyne (20)

di (B2 -1)
8ml,2 =—2_'

Mpu pacuyeTe nsonaumn NO 3aSaHHON BENUYUHE
CHMXEHUA (NOBLILLEHMA) TeMnepaTyphl TPAHCNOPTU-
pyeMoro seuecrea NpUHNMAIOTCH cneaylowme 3Ha-
YeHUst NAapaMeTpPOB OKPYXaloWwen Cpeabt.

Mpwu paameweHnn Tpybonposoaa B NOMEUIEHUN:

TemMneparypa HapyxHon cpeas 20 °C;

k0addUUMEHT TennooTgaum — no Tabnuue 2.

Mpu pasMelieHun Ha OTKPLITOM BO3Ayxe —
CPeAHInI0 TemnepaTypy Hanbonee xoNnoORHON NATH-
AHEeBKW.

2.2.3 PacueT u30nsumMn no 3afaHHon
TemnepaTtype ee NoOBEPXHOCTH

OnpeaeneHue TONUMHBL N30AALUUK NO 33AAHHON
TemMnepaTtype ee HapyXHOh NOBEPXHOCTY f, NPOn3-
BOAMTCA B TOM CAy4ae, KOraa U3oNfUMA HYXHA Kak
€pepncTso, NpeaoxpaHsiowee o6cnyxmsaowmii nep-
coHan ot oxoros. lpy 3TOM Temnepartypa Ha no-
BEPXHOCTU [OMXKHA NPUHUMaTLCS He 6onee, °C:

Ans n3onupyembix 06EKTO8, PACNONOXEHHbIX B
paboyeii unu o6cnyxmBaeMoi 30He NOMeLWEeHNiA n
copepxauyx sewecTsa;

Temnepartypoii Boiwe 100 °C .................. 45
Temneparypoit 100 °C u Huxe ............... 35
TemMneparypoit BCMbiLLKMA NapoB

HEBBIWE 45°C .....ooviiviinnierininiceniicneenns 35;

BNK N30AUpYeMbix 06BEKTOB, PACMNONOXEHHDIX Ha
OTKPLITOM BO3Ayxe, 8 pabouel unn 06Ccnyxmnsaemoin
30He, npw:

METANINYECKOM MOKPOBHOM CJI0E .......... 55
A8 APYruX BUAOB NOKPOBHOIO CNOS ... 60.

TemnepaTtypa Ha NOBEPXHOCTU TENNOBOWN U3ONK-
uuun TPybonNpoBOA0B, PACNONOXEHHbIX 3a npeaena-
mu paboyeit nnu o6cnyxnBaemMoin 30Hbl, He AOXHA
NPEeBbILWATL TEeMNEePaTYPHbIX NPeAeNOB NPUMEHEHUS
MaTtepuanos NOKPOBHOIO CNOS, HO He Boiwe 75 °C. U3
YCNOBUA PABEHCTBA MAOTHOCTU TENNOBbLIX NOTOKOB:
KOHOYKTUBHOIO, NPOXOAALLEro Yepes Coit nsonaumn
3,,» M, 33 CHET Pa3HOCTU TeMneparyp f,—7,, U KOHBEK-
TUBHOIO, YXOOSALWEro C HAPYXXHOW NOBEPXHOCTM 3a
CyYeT pasHOCTU f —1,, MOXHO Hanucarhb:
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vy (29)
- &y pL
R.B—t wry Ry. (30)

M3 (29),(30) nonyumm $opmyns pns pacuera
TOAMWMHEL MBOAAUMKM MCXOOA 13 TpeGyemoi Temne-

paTypst NOBEPXHOCT:
BN ANOCKUX TENNOUSOASILNOHHBIX KOHCTRYKLINA
- Am(’n "tn).
= a,lty —t,) ’ @1
AR URANHAPVMNECKNX
dy +25 L ly—1y
lnB=ln——‘”=2n»k R ;—_T- (32)

OTKYAA, NPUHNMAR NO Tabnnue 3 opreHTMPOBO-
Hoe anavenne RF v onpepenss In B, vaxognm B, a
sarem

Oy =

PaccMOTPeHHBI METOR SBASIETCH PVIGAVDKeH-
Heim. [lnn 60106 TOUHbIX PACHETOE C NPHUMEHBHNEM
TIK cnegyeT wcronL3osaTs METOA, NOCRBA0BATONL-

HbIX NTPMGIOXKeHN, PACCMOTPOHHLIM B KOHUE pasae-
na 2.2.1. PacueTHoe ypasHeHne B 3TOM criyuae Gy-
0T NMETL BUA,

dy (f -1) )

T
- lnd“—;az-égi-u“(d,? +25,i)
s o | _ H . (33)
(‘n =ty ]; 27&,:,

3agasanct HAYAILHLIM 3HAYEMMEM TONLIMNHLE
N3OAAIM 5, M, OTIPEAENTEMbIM TOUHOC-
THiO pacveTa, Hanpumep, 0,001 M, ¢ NoMowKIo nocne-
[oBaTENLHLIX WaroB: 1, 2, 3, ..., { AN TOAWMH N30AR-
up: §, =8pl; 3, =5p2; 8, 8y3; ...; §,=8,i nponssognM
BLAICNBHWE BEVNNH

tl"tn].(tn'tn} . . [t!—t!)
(t,,—t,, U=t )y g — 1y ), O YPOENE-
Mo (33).

Ha xaxaom ware sbiYMCAEHWA | NPON3BOANTCA

Iy =t
cpasHeHne (’n -t ) C 3aQaHHbIM 3HaYeHWeM
H /i

b=t P

flpn BLINOAHSHWN YCNOBUA

I~y _ Lt
(tﬂ—tﬂ)i (’n“ul,zo 4

BHIMMCASHNS 3aKAHUMBAIOTCH, @ HARGEHHaR Be-
IwmunHa 3, = 5, ABMRETCA C TOYHOCTHIO 40 1 MM 3a-
HAHHOM, oﬁecneqnsa;omeurpeWeW'OTeMnepaTy
Py NOBEPXHOCTH U30NALMN.

6

Mpu pacuyeTte TOAUMHbL M3OASILUMN NO 3agaH-
HOM TemMnepaType NOBEPXHOCTU MPUHMMAIOTCA
cnepyowmne pac4eTHbLIe NapamMeTpbl OKpYXauten
cpeabi:

Temneparypa sHyTpexHeit Cpeabl 1, — RO TexHn-
YeCKOMY 3a0aHMO Ha NPOEKTUPOBAaNNE;

TeMneparypa HapyXHo# cpeabl 1, — Kax cpea-
HRSt MaxCuManbias Hanbonee xapxoro mecsua, npwn
PACnOMNOoXeHMN N30MPYEMOT0 obbexTa Ha OTKPLI-
TOM BO3flyXe, NPV PECHONOXEH B NOMOUWISHIA —
20°C;

KOIPOUUMEHT TENNOOTAAUWM HA HAPYXHOM NoBepP-
XHOCTU N30NAUMM 06BEKTA, PACNONOXEHHOrO B NO-
MELLEHUN 1 HA OTKPLITOM BO3HYyXe, NP1 NOKPOBHOM
cnoe C manbim KoadDrUMEHTOM usnyuenns (cm.
npnmevanns k Tabnnue 2) — 6 Br/(M2°C), ¢ 6onb-
wnm — 11 Br/(m2-°C).

2.2.4 PacweT TORMMNLE HB0RIPM,

naum (1, — 1), PN KOTOPOM MCKHDYABTCA KOHOSH-
caumn snarm »3 Boagyxa (Tabmua 4).

Ta6nwnua 4— Pacyersii nepenan , — 1, 'C
OTHOCHTeALMAS BAAXHOCTL BO3AYXa, ¢ %
40 50 60 70 80 90
10 134 |104] 78 | 55 ] 35 | 16
15 14,2 1109 | 91 | 67 | 36 | 1,7
20 148 | 11,3 84 | 59 | 3,7 | 1,8
25 153 111,71 87 | 61 | 3,8 | 1,9
30 159 {122} 90 | 63 | 40 | 20

Mo ananarm ¢ popmynamm (28) — (31) moxHo
HaNNCaThL:

t,C

= tn‘tn . =xm(tg —f,)_
ty — 1ty R B oyt — 1) ’ (35)
Rm = f R,f’ InB = 2xA R,I,‘ n_ - (36)

ll

Tpeﬁmmmmmmmnmmu-
CTPYXUMiA onpepensercs no dopmyne (34), ans un-
AAPUMECcKMX — N0 (35), N0 METOGMKE, NBIOKEHHOW
B paapene 2.2.3.

B pacuyerax npnHumanoT:

TeMnepa‘l'ypyHaamoncpenut pasHO Tem-

TeMneparypy anyrpemeﬁ cpepp f, N oTHOCK-
TeNLHYIO BAAXHOCTL BO3AyXa ¢ B cooTBeTCTRUM C
TEXHWHECKMM 3ADAHMEM HA NPOSKTVIPOBaHne;

KOSPDMUMSHT TENNOOTAA W a,,, OIS NOBEPXHOC-
Te# C BLICOKNM KOIPDHUUMEHTOM MITYHEHMR (CM. NPY-



Mevauus K Tabnuue 2) — 7 Br/(M2°C), ¢ manbim —
4 BT/(M2°C).

2.3 PACYHET n3o019uum TPYsONPOBOAOB
TEMJIOBbIX CETENA

2.3.1 Hapsemuas npoxnagxa

Tennosbie NoTeEpK Yepes N30AMPOBaAHHYIO NOBEP-
XHOCTb NoZAWMX 1 0GpaTHbLIX TPY6ONPOBOAOE Ten-
NoBbIX CeTe# Npw HaA3eMHOW Npoknagke, Npy nase-
CTHOW TONWMWHEe u3onauun 3, M, cneayer onpene-
nats no popmyne (17), a TepMmueckue conpoTuene-
HuR, BXoaswwme B 3Ty popmyny, — no (6). B kasectse
Temneparyp BHYTPEHHel 1 HapyXHOW cpea f, v t,
NPYIHUMAIOT PacCYETHLIE TeMnepaTypbi TeNIoHOCUTe-
NA X OKPpYXalowero Bosayxa, a koadouumenr ten-
nootaaum a, — no Tabnaunue 2.

Mpw onpepeneHvun TONLUMHB M30NAUMKU TPYGO-
NPOBOAOB TENNOBbIX CETEN N0 HOPMUPOBAHHLIM 3Ha-
4YEeHUSM NAOTHOCTU TENNOBLIX NOTOKOB OT NOAAIWAMX
1 06paTHbIX TENNOMNPOBOAOB MCNONb3YETCA METOAMKA
pacyeToB, U3noxeHHas 8 pasgene 2.2.1, NMpu atom 8
KayecTee pacyeTHbIX TeMNepaTyp BHYTPEHHeR cpe-
Bbl I, NPMHAMAIOT CPEOHEeroAOBbIe TEMNePaTypL! Ten-
noHocurens no Tabnuye 5;

3a pacuyeTHyI0 TemnepaTypy HapyxHOW cpegbl
npu KPyrnorognyHoii paéote Tennosow cetn —
CpeaHeronoBylo Temnepatypy HapyXHOro B03ayxa,
npu paboTe TONLKO B OTOMUTENbLHLIN Nepuos —
CPOAHIOI0 3a OTONUTENLHBIA NEePUoL,. PacyeTHbIi KO-
adpduumenT Tennootaaum a, — no Tabnuue 2.

Tab6nuua 5— CpegHeropgoBbie TeMneparypobl
TENNOHOCHMTENA B BOARHDIX TEMNOBLIX ceTnx, °C

PacyeTHbie TeMnepatypHole
Tpy6onposon pexumsl, ‘C
95--70 150—70 180—70
MNopaowwii 65 90 110
O6paTHbii 50 50 50

2.3.2. NMoasemHan NPOKNanxa B HENPOXOAHLIX
KxaHanax

Tennosbie NoTepu Yepes U30ANPOBaHHYIO NOBEp-
XHOCTb BYXTPYOHBIX TENNOBLIX CETEN, NPoKNaapisae-
MbiX B HEMPOXOOHOM KaHaNe WHpUHOWK b u BLICOTON
h, m, Ha rnybuHe H, M, OT NOBEPXHOCTU 3EMNIN A0 OCU
KaHana onpegensiorcsa no dopmyne

-t)K
L + L _ (txan tu) ,
9y +q; —-—_—Rxan T RE, (37)

a Temnepatypa Bo3ayxa B kaHane 1,

Iy) Iy2 Iy
¢ Rsl""erl Ru:Z"'R»fZ RxaHJrR:p
van 1 1 . 1 ’ (38)
3! +R:l R U3 2 +R:2 Rxau "'Rr';!

Cn 41-103-2000

1 d[ + 26]43]
roe RE 1 ;
uazl < 21‘)'"3 n d] ’
I dy+25,, (39)
RE 1 ;
w2 = Zﬂkuj n dz ’
RY = ’

2o (d + 26,0;)

RL2 = i . (40)
"e T 2no,(d, +26,,,)°

1
Ry =

— 375’
na, - 200 (41)
b+h
9 ¢¢  — nwHeiiHbie NNOTHOCTU TeNNOBOro

noToka oT noaamlwero u obpar-
HOro Tpybonposonos, BT/m;

d, d, — HAPYXHbIe AUaMEeTPbI NOJAWEro
1 06paTHOoro Tpy6onpoBsoaos, M;
Ly t,, — Temneparypw nogaowero u 06-
parHoro TpyGonpoeoaos, ‘C;
k — KO3PDUUNEHT JONONHUTENbHBLIX

L noteps (Tabavua 1);
R., . RL, — Tepmuyeckue conpotusneHus
u3onauunM nogawowero n obpar-
Horo Tpybonposogos, M - “C/Br;

R; ). R — Tepmuueckue conpoTveneHus Ten-
NnooTaaye OT MOBEPXHOCTU U30ONA-
uu noaaiouLero u o6partHoro Tpy-
6onposoaos, M - "C/BT;

R, — TEepMUYEecKOe CONPOTUBAEHNE Ten-

nooTaaye OT BO3AyXa K NOBEPXHO-
cTM KaHana, M - °C/Br;

@, — KO3PPUUMEHT TeNnNoOTAAYN B KA-
Hane, npuHumaercs pasHbiM 11
Bv/(m2 °C);

A, — TEennonpoBOAHOCTb U3ONALUMU B

KOHCTpykumm, BT/(m - °C);
34,1, 8,,, — TOAWMHLI M3OASLMM NOSAIOWErO

X n 06partHoro Tpy6onposonos, m;
R, — TepMuyeckoe CONpoTuBneHue
rpyHTa, M- ‘C/BT, onpegenserca no
$opmyne
H (¥
In{35—| —
)
™ = A (42)
(5,7 +0,5 ;Jxm
k,p — TennonNpPoBOAHOCTb rPyHTAa,

Br/(m-*C), Tabnuua 6.

Ans onpenenenns TOAWMUHL M30NALMM nopa-
ouero u o6partoro prﬁonpoaonoa no 3a.qam-|om,
HOPMUPOBAHHON NUHEWHO NAOTHOCTU NOTOKAa q 7}
qg, B1/M, npeasapuTensHO oNpeaessiioT No HUM TeM-
neparypy 8o3ayxa B kaHane no $opmMmyne

~L ~L
han =4, + K(gq, +49, ) (Reay + Rrp)’ (43)

7
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Tabnuvuya 6 — TennonposogHOCTb rPyHTa

Cpepusas Becosoe mnnlz':
Bua rpyHTa | nnotHocTs, snaro- nposoa-
e |coRepxae| RO
Bt/(m - ‘C)
fNecok 1480 4 0,86
5 1,11
1600 15 1,92
23,8 1,92
Cyrantok 8 0,71
1100 15 0,9
1900 8 0,83
15 1,04
1300 8 0,98
15 1,2
8 1,12
1400 15 1,36
20 1,63
8 1.27
1500 15 1,56
20 1,86
1600 8 1,45
15 1,78
5 1,75
2000 10 2,56
115 2,68
FnvsmcToie 8 0,72
1300 18 1,08
40 1,66
8 1,0
1500 18 1,46
40 2,0
1600 8 1,13
27 1,93

3arem BHIMMCARIOTCR OIS K&XGOro TRy6onposo-
dl+28ml

mBl =ln dl 7]

aa 8eAUYNHBI

d2 +25m

InB, = lﬂ—dz—— no dopmynam:

I ~ 1,
InB; = 2y, -(L_Tﬂ—k,ﬁ}
q

, (44)

13 — 1,
In B, =2m,, [ﬂqﬁ-ﬁz} (45)
q2

B KOTOPLIX MPUGAXEHHLIC 3HAYEHNs! R,f, 7] R.{';
npyHUMaoTCs no Tabnnue 3.

Onpeganas no Tabnnue HaTypansHLIX A0rapmhmos
B, v B,, 10 popmyne (20) BLMIICTEHOT SHASHVE TOMUYMH

d -1
nsonsumm By 41(31 1) 8y .l%_l

oﬁecnetmmunxtpe&yemueﬂopuammnom-
pwn Tenna.

Mpu pacuyere naoRUM OBYXTPYGHLIX KaHanb-
HbiX NPOKNAA0K TENAOBLIX CETell B KavecTne Temne-
PaTYP BHYTPEHHEM CPEALI NPUHUMAIOT CPeaHeroao-
BHIE TEMNePaTyPhl TENAOHOCUTENS B NOAAICIUMX W
o6parHbix TpyGonpososax no Tabnuue 5.

3a pacveTHyI0 TeMNepaTypy HapyxHOi# cpeau

FPYHTE Ha OAMHAKOBOM PAaCCTORHUN OT NOBEPXHOC-
TV g0 oo Tpy6 H, M, onpeaensioTes No GopMynam:

L_ (ts1 —tu)(RHL:Z +R§>2)—(tsz ~-t,)- Ry K:
! (RS + RE )(RE, + RE0) - RS *(46)

- )Ry +Repy) = (ts) 1) - Ry K:
(RL, + RS )RE + Rep-R 41
TePMVMECKOe CONPOTURACHNS MoYHTa NPy
GeckananbHoN npoxnagke, m - ‘C/8T, on-
pegennercs No Gopmyne

ZII 2H _1
21:).

rae d — HapyxHbi SMameTp TPY0, M; nogasowein

d,, obpamoit — d,;

%p‘" TeNnnoNPOBOZHOCTL IPyHTa, BT /(M - °C);

— rayGuHa 3anoXeHus — paccTosHme oT

OC# TPY6 40 NOBEPXHOCTN 36MAMN, M.

Ry — Tepmimeckoe CONPoTMaoMme,
HOE TENN0BLIM B3AMMOOSICTENEM OBYX TDYG,
M - ‘C/BT, ONpepenseTcs ns BuipaxeHvn

qu - (tnz

rae Ry, —

(z2]

1+

g -l _\Kiz) (49)
2n Ay

B KOTOPOM K| , — PaccTonHue mexgy ocamu Tpy6

Mo TOPU3OoHTaNN, M.



OQcranuHbie 3sa4eHus BenuuuH B8 (46), (47) Te xe,
4To U 8 popmyne (39) ANK KaHANBHOW NPOKNADKWK.

dopmyn ans pacyeTa TONWMHLI U3onsauMn Gec-
KaHaNbHbIX TEeNAONPOBOAOB N0 HOPMUPOBAHHOMN MNOT-
HOCTU TeNNOBbIX NOTOKOB UMEIOT BUA,

In dl + 28"31 _

d,
~L
B 270"ml%'rp Iy ~ty -4, Ry RS,k (50)
Y P2 ~ el
m 3l q,
In d2 + 25»«32 -
d,
~L
_ 2"lu327"rp o=ty -4, Ry RS (51)
= ~ =Ry, |
A'rp - )'u32 q2
Onpegenus ¢ nomowbio (50), (51) aHaueHus
d] + 26"3] dz + 25,.32
BI = 7_ n Bz = —“T— , TONUWWUHBI N30-
1 2

NAUMKU BHIMUCASIOT TaK X8, Kak U ANf KaHANbLHOW
npoknapku e paspene 2.3.2.

MapamMeTpbl TeNAOHOCUTENS U HAPYXHOK Cpeabl
Ans pacyeTa usonsummn Tpybonpoeoaos 6eckarane-
HOW NPOKNaAKU NPUHMMAIOTCA TaKUMU Xe, Kak v Ana
KaHanbLHOMN.

Cn 41-103-2000

3 TAB/INLIbI TOJILUH U30oN9LUNUN
TENNIOU3O0NALIMOHHBIX KOHCTPYKUUA
TEXHOJIOTMYMECKOIO O6OPYAOBAHUSA,
TPYBONPOBOAOB U TEMNJIOBbIX CETEN

3.1. Tabnuupl TONWKMH U3ONALUKN COCTABNEHb
Ha OCHOBE HOPM RAOTHOCTU TENNOBOro NOTOKA Yepes
MOBEPXHOCTb U3ONALMKN TEXHONOTMYECKOro 060pyao-
B8aHus, TPYBONPOBOAOE 1 TENNOBLIX CETE, BBEAEHHbIX
nocraHoBneHnem locctpost Poccum ot 31.12.97 .
Ne 18-80 (Mamerenme Ne 1 k CHuM 2.04.14-88), u npeg-
HasHa4YeHsbl AN peanu3aumn NoBbilEeHHbIX Tpebosa-
HUA K TENNO3aLLMTE NPU CTPOUTENLCTBE, KaNUTaNbHOM
PEeMOHTe U 3KCNyaraumu TeraoBon u3onaumm.

3.2. TennosawuTHbIe XapakTepucTUKK U3onaLu-
OHHbIX MaTEPUaNoB B KOHCTPYKLMAX, pacyeTHbIe na-
paMeTpbl TeMnepaTypHbiX PeXnmos 060pynoBaHus,
TPy60npOBOAOB 1 HAPYXKHOIO BO3AYXAa, & TAKKe YCNO-
Buii Tennoo6GMeHa KOHCTPYKLMIA C OKpyXaiowiei cpe-
pon npu paspabotke Tabnuy, NPUHATHI B COOTBET-
CTBuM C yKasaHmamMu pasgena 3 CHull 2.04.14-88.

3.3. TonwmHL TeNNOBO U3OAALMKU TEXHONOMU-
yeckoro o6opynosaHus u Tpybonposoaos Npueene-
Hbl B NpUNoxXeHun b. Tonwmtb nsonaummn AByxTpy6-
HbIX TENNOBLIX CETeN NPU HAN3EeMHOK NPOKNaaKe Ha
OTKPLITOM BO3AyXe, B NOMEeLIeHUsIX U noasanax 3na-
HWiA — B npunoxexnn B. TonwumHb n3onauum aByx-
TPYGHbIX TENNOBLIX CETei NPY NOA3EMHOK NPOKNan-
Ke B HENPOXOAHbIX KaHanax u 6eckaHanbHO — B NPU-
noxexuu I,



Cn41-103-2000

APUNOXEHUE A
PACHETHbIE TEXHUHECKUWUE XAPAKTEPUCTUKU TENJIOUIONALIMOHHbLIX MATEPUAJIOB
n U3QENUNA
Cpen-
HAA Tennonposop.uocrb Tenaousonaun-
nnoT- | OHHOro marepmana B KOHCTPYKUMMN
HOCTL | A, BT/(M°C) ans nosepxHocTteit ¢ Temneparypa fpynna
Martepuan, uspenve 8 Temneparypoi, °C npumeHenun, °C roplovecTn
KOHCT-
PYK-
s, 20 u Buitwe 19 u Huxe
xr/m3
Nnutel MuHepanoBaTHuie npo- | 120 | 0,045+0,00021 ¢, | 0,044—0,035 |OT munyc 180 ao | Heropioune
WUBHbIE 150 0,049+0,0002 t,, {0,048—0,037 ;450 ansa matos, Ha
TKaHW, ceTke, Xon-
CTe U3 CTeKnoBo-
NOKHa;
no 700 — Ha me-
TanNM4eckon cer-
Ke
MAnTel TENAOU3ONAUNOHHLIE U3 | 65 0,04+0,00029 ¢, | 0,039—0,03 |OT muHyc 60 no »
MUHEPaNLHOIA BaTL Ha CUHTETU- | 95 | 0,043+0,00022 t,, | 0,042—0,031 (400
4ECKOM CBASYIOLEM 120 | 0,044-+0,00021 ¢, | 0,043—0,032 |Ov muHyc 180 no
180 | 0,052+0,0002¢, |0,051—0,038 |400
TennonsonauuoHHsle n3genus | 60 0,034+0,0002 ¢, 0,033 Ot mudyc 57 no| CnaGoropioume
#“3 BCNEHEHHOrO 3TUNEHNONW- 125
NPONMNEHOBOrro Kaydyka «A3po-
dnekc»
MonyunnuHAapb! U UMAMHALI M- 50 0,04+0,00003 ¢, | 0,039—0,029 |OT muHyc 180 o | Heropioumne
HepaJsioBaTHbIe 80 0,044+0,00022 ¢, | 0,043—0,032 |400
100 | 0,049+0,00021 ¢, | 0,048—0,036
150 0,05+0,0002 t,, |0,049—0,035
200 | 0,053+0,00019¢, | 0,052—0,038
WHyp TenNOMSONAUMOHHLIA M3 | 200 | 0,056+0,00019t,, | 0,055—0,04 (Ot munyc 180 A0 |B cetvaTuix TPY6-
MUHEPANLHOM BaTHI 600 8 3aBUCUMOC- | kax U3 MeTannu-
TW OT Marepuana | yeckoi npoBoNo-
ceTvaron Tpy6xu  (xu u wuTn crex-
NAHHOW —Hero-
plouse, ocTans-
Hble cnaGoropio-
yve
Martbl U3 cTreknsHHoro wranens- | 50 0,04+0,0003 t,, |0,039—0,029 |OT munyc 60 pno |Heropioune
HOPO BONOKHA Ha CuHTETUHECKOM | 70 | 0,042+0,00028 ¢, | 0,041—0,03 |180
CBA3YIOWEM
Mare 1 Bata us cynepronkoro | 70 | 0,033+0,00014 t,, | 0,032—0,024 |Or munyc 180 ao »
CTEeKNAHHOro BosiokHa 6e3 cBa- 400
ayowero
Marte 1 Bata u3 cynepronkoro | 80 | 0,032+0,00019¢, | 0,031—0,24 |OT munyc 180 no »
6a3ansTOBOro BONOKHa 6e3 ces- 600
3yiowero
Necok nepnwuToBkiA, BCryweHHbit, | 110 | 0,052+0,00012 ¢, | 0,051—0,038 |OT MuHyc 180 po »
MesnKuit 150 | 0,055+0,00012¢, | 0,054—0,04 |875
225 | 0,058+0,00012¢, | 0,057—0,042
TennonsonsumoHHsie uapenus | 30 | 0,033+0,00018 t, |0,032—0,024 |OT munyc 180 go | Foprosme
13 neHonoaucTupona 50 | 0,036+0,00018 ¢, | 0,035—0,026 |70
100 | 0,041+0,00018¢, | 0,04—0,03
TennousonsunoHHsie u3penus | 40 | 0,030+0,00015 t,, | 0,029—0,024 |OT muHyc 180 no »
13 neHononuypertaHa 50 | 0,032+0,00015t, |0,031—0,025 {130
70 | 0,037+0,00015¢, | 0,036—0,027
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OKOoHYaHNE NPUMOXEHN A

Cn 41-103-2000

o6opyaoeanus (TpyGornposoaa).

1 Cpeansas Temnepatypa Tenaou3onauMOHHOro cnos, °C:
t, = (t,+40)/2 — Ha OTKPLITOM BO3AyXe B NeTHee BpEeMs, B MOMELIEHUWN, B KaHanax, TOHHeNAX, TeXHUYecKnxX
noANoONLAX, Ha YepAaKax v 8 noasanax 3naHu,
t, = t,/2 — Ha OTKPLITOM BO3OyXe, BO3AYXe B 3MMHee Bpems, rae f, — reMnepatypa cpeasl BHYTRU U30NUPYeMOoro

Cpen-
Han | TennonpoBogHOCTL TENAOU3ONKUM-
nnov- | OHHOro Marepuana B KOHCTPYKUMW
HOCTL | A, BT/(M-°C) Ann nosepxHocTel ¢ |  Temneparypa rpynna
Marepwan, napenve 8 Temneparypoi, °C npuMeHeHus, °C roplo4ecTy
KOHCT-
pyk-
um, 20 v sulwe 19 u Huxe
xr/m3
Tennon3onaumnoHHble vanenns
n3 GyTagmeH-akpuaoHUTpUna
«Kanmandnexc (K-flex)» mapox:
eC 60—80 0,036 0,034 Ot munyc 40 ao| Cnaboropioume
ST 60—80 0,036 0,034 105
ECO 60—95 0,040 0,036 Ot munyc 70 no
130
Tennou3onaunoHHbie nsgenust | 50 | 0,035+0,00018 tm 0,033 OT MuHyc 70 po 70 »
W3 NeHoNoNAN3TUNEHA
NMpumevanns

2 bonbiee 3HaYEHWE PACYETHON TENNONPOBOAHOCTY TENNOUIONALMOHHONO Marepuana B KOHCTPYKLUMWU Ons nosepx-
HOCTelh ¢ TemnepaTypoit 19 °C n HUXe OTHOCUTCH K Temneparype U3OonupyemMoil NOBePXHOCTU OT MuHyc 60 ao 19 °C,
MeHblee — K Temneparype MvHyc 61 °C u Huxe.

1



Crn 41-103-2000

NPUNOXEHWE B
TOJILUVHA TENJIOBOW U3ONSLUMN TEXHOJIOTUYECKOTO OBOPYAOBAHUA U TPYEONPOBOAOB

TeppuTopuansHblii paitoH. EBponeiickuia paiion PO

Tun Nnpoknaaku: Ha OTKPLITOM BO3ayXxe

Bua nsonsuun: mathl MMHEPanoBaTHbie NpowunsHbie M-100
TennonposogHocTs: 0,04500+0,00021 ¢, Br/(m °C)

Tabnuua B.1

HapyxHbiit Temneparypa usonupyemoii nosepxHocTH, ‘C

50|75 |100|125|150]|175]200{225[250{275|300|325|350{375/400|425/450|475|500|525{550}575{6 00}
‘vawers 50178 [F0[1 2550 73[ 0] 228p0[e7poo]o2350[e Slao]aze a7 s S ES0f e

TonwuHa nonsummu, MM

18
25
45
57 50[63|79|117{ 94 [100]107(114{122}127{129{135[{139|144]{149|155{161|166(170{176/179{183{188
76 60|72|82|87{96|106/116(122(126{1341140{146{150{154{160|165{169|176[181/184{188|195|200
89 58169|81|89|100(112/120[125/131|138{142{147]179|159{166{171;174}180|184{191]{195/209]221
108 607486 (93[103(113/121(129|134{140{144{152|157(163{170{176]182|187|192(198{204|209|214|

133 61]75]86[100{109|119(129(132[135/141{148|156{161{167]172|179|185|191{195{201 205211l216
159 64 (7890 {103}115[124]131|134/138|145{151{159(166|172{179|184]190{196/201{207]213{219|224

219 67181]95|108{120{129 139(142{147|154|161|168|176|182] 188(195{201]|208{214|220]226{232|238|
273 69 | 8599 (113]124{134]145(150{155/164{172|179(186|194(/202(208{214(221|227]|234]242|248}254
325 70| 88}102|115/127]|137,147|153|160[168|175(184(192/201|208[214|221|228|235|242]249|255|262
377 70|90 [105|119|130[140] 150{157;162(171|181(189|197|204(212(220|227|234|24 1{248|255/263|270
426 72{90{105({119|132/143{ 152{159(165(175(184(193({201]209{216|224|23 1|238]246|253|260{268(274
480 74 {93 |110{125(/137148| 158{164{171|180{189|199(208|217;224|232{239}248]255|263{270|277{283
530 74194 1110{123}135{148/161]166{171|182{191/200{209|218|227|234]24 1{249]258]265]273|281]287
630 76196111/125(139|151| 163{169}{175|185(195/205[2141223|232[240/248]256|264]272|279|287|294
720 7597 (113{127{140|153[166{172{178(188(198(208[217]226]|235|244|252]26 1/268{276|284{292(30 1
820 77 |98|114{136{156|162|167|174{180[191(|201|211]221}230|240|248/257]|265|273|282/290{298{306
920 77 199115{130(143|157]170{176}183|194|204|214|224{234]|243|252|26 1|269|277|286|295|303}3 12
1020 77199|115|130|144{158]171|178|185|196/206|216{227]236|246]|255/264|272/281|297|314|314/3 16|

Kpusonuneii- | 80 {103)120(139|154{171]|186|196205|219(232|245(258|27 1|28 1|293)306}3 18{330{344|356|367|379
Has nosepx-
HOCTb
AviaMeTpoM
6onee

1500 MM n
naockas

TepputopuanbHbiii parioH: EBponerickuin panoH PO

Tun npoknagky. B NOMELeHn

Bua usonsummn: MaTbl MMHEpanoBaTHbIe NpowunBHbie M-100
TennonposogHocTs. 0,04500+0,00021 t, Br/(m ° C)

Tab6bnuwua B2

HapyxHbiii Temnepartypa usonupyemoii nosepxHoctu, ‘C

nvamerp | 50 ]75 [100 [1 25[1so}175|200(225|250[275(300]325|350|375{4oo|425|450[475]soo{szslsso[sn[eoo
TPYObi, MM

TonuwmHa 1U3onaunun, MM

18

25

45

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 | 981106{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|202207 211
133 48 |67 |81 |93 [104|114({122]127]133|140|146|151{157{163|170|175|180{186( 193] 199|205209 214
159 50 |69 |83 {98 {108|119|129[131{135/142]149(156{163{170|174{181{187|184/200|206{212218 223
219 55 (75|89 [103|114{124/134|138|142]151/158/165|172|180!186|192|198{205|212|219{225R30 236
273 56 [79 (92 (106|118{129(141|146{150[158|167]175/184{191/199|206|212|218|225/232/239245 252
325 57 {79 {92 1107|120{132(143|150{155/164{173|181|189{197|205{211}218]226{233!240/{247[254 260

12



lNpogonxexne npunoxenuns b

OxoryaHue tabmiysl 5.2

Cn 41-103-2000

HapyxHbiii Temnepatypa W30nMpyemoli NosepxHocTy, ‘C
ovamerp | 50 [75 |1 oo| 1 25{1 50 |1 75|2oo]225tzso |z75|3oo ;325[3so|375|400 |425|450l475£00|525j§50|575|600
TPYGbI, MM TonwuHa U30N8UMK, MM
377 57 |81 |96 [111[123]135/146[152{157]{161]{175|184|193|202|210{217|224|232|239(246|252[259|266
426 59 |82 |98 [112(125(137[148|154{160{170|179|188|197|212|214|222|228]236(|243|251|25865|272
480 60 |84 |99 [115|129{141[153[160|167|177|186|196(204|213(222[229(236/|245|252(260|268P75{282
530 60 |84 {100[116[130[143[154|161|167|177|187|196[205|214|223|231|239|248|256|263|270p77|285
630 59 |84 H01[118{131[145(156(164[171[181|191|201|210|219(228(236(|244]|253|262|269|277P84|292
720 62 |86 [103[119{132[146{159[167(174|184|194|203|213|223(232[240{249|258|267|274/|282290/298
820 61 {87 (104 (120|134[148[161|168|175|186{197|210[217|227|236]|245|253|262|270]|278|28796{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|24325 1|259]268[277/|287|29605]3 13
Kovsommeii- | 64 |93 [110]130|146]164]180(190|197|211]|225|239}252|264]|277;290({299|314|326/338|350B864|376} -
Has nosepx-
HOCTb Ana-
meTpom 60-
nee 1500 mm
“ NNocKas

TepputopuanbHbiit paioH: Esponeiickuia paiion PO
Tvin Npoknaakun: Ha OTKPLITOM BO3ayxe
Bua usonaumm: Matel U3 CTEKNAHHOMO WTaNenbHOro BonokHa M-35, 50
TennonposogHOCTL: 0,04000+0,0003 ¢, Bt/(M-°C)

Ta6nuuya 6.3

Temnepatypa u3onupyemoit nosepxHocty, °C
HapyxHblit
avamerp | 5060 ] 70 80] 90 [100[110[120[130[140]150[160[170[180]190[200]210[220[230]240]250] 260|270
TPYGH, MM TomuwHa uzonsumm, 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 (8185 |89|93(97(102/106(111/120
89 54 |60 |65 |70 | 76|80 (85| 90| 96 {101/108[111117|12
108 |56 |63 |70 |72 | 79|85 |87 | 93|96 [102/108(115/12112
133 |57 |62 |70 {74 | 81|85 (93 [100{104(111|115(119/127131
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 (85| 92|98 (104[111|117123/129[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
Kpvsonuneit- | 76 [87 |97 [103[111[119[129[136{146(153{159/168/175(183
Has noBepx-
HOCTb Ana-
meTpoM 60-
nee 1500 mm
¥y nnockasa
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Ch 41-103-2000

lpogomxenne npunoxexns &

TeppuropmanbHbii paion Esponeiickuii paiton P®

Tun Npoxnagku B fomMewieHnn

Bug usonaumMm Matbl U3 CTEKNAHHOrO WTanensHoro sonokHa M-35, 50
TennonposogHocTe 0,04000+0,00030 t, BT/(mC)

Ta6bnuya b.4

HapyxHbift Temnepatypa n30onupyeMois nosepxHocTh, °‘C

50[60[70]80] 90 [100[110 3 s0[160[170]180[190[20
Jvauerp |60 | 70] 80 90 |100]110]120]130]140]150]160]170]180| 190]200]2 10]220]230[240]250]260]270

TonlumHa nsonaumm, Mm

18
25
45
57 41152 |55|64 | 66|74]83|85|93|95|98(101/104}112
76 42149155165} 70|74|79(83) 93| 97}102/106[111{116
89 44152 159|166 | 71(77|83 [88|94|99|105111116/118
108 49 |59 167 (70| 77| 80|87 93| 96{103]{106(112/119|122
133 46 |53 |63 69| 7718287 |94|99]|107(111]115/123|128
159 48 157 (651721788490 (99/104/110({115121/127}132

219 5216116978 |84|90|98|103/111}116{121]126{131{138
273 54 165174 |80 | 88|93 100/107/112]118{125/131]138(142
325 55165 |74 |81 |87|93(100{108|113]121]127/133|140{146
377 55|67 (75|84 | 91|97 {104{111/118{123{130{137|142|148
426 57 {68 |77 18491198 [105/112/119|126{132]137{143}151
480 57|68 |78 |86 | 893[100{107|115(122{129{136]142|149|154
530
630
720
820
920
1020

KpuBonuHeii- | 62| 76188 | 95 105} 111120/ 128 134 145 152 162 168 178|
Hasa nosepx-

HOCTb Awa-
meTpom 60-
nee 1500 mm
W NAOCKaN

TepputopuancHbiti paitoH Esponeiickuii paiion PO

Tun NpoKnanxu: Ha OTKPLITOM BO3ayxe

Bua v30AsSIUMK: NAUTHI MMHEPaNOBaTHLIE HA CUHTETUMECKOM cBasylowem M-75
TennonposoaxHocts 0,04300+0,00022 ¢, Bt/(m ° C)

Ta6bnuua B5

HapyxHbiit Temnepartypa u3onupyemoii nosepxsoctu, ‘C
avamerp |50 {75 [100]125]150[175]{200[225]250]275{300{325/350{375400{425 450|475/ 500] 525/550]| 575600
TPY6bl, MM

TomuvHa U3onauUUM, 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
169 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
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

14



MNpogonxenne npunoxeHus b

OxoryaHnue Tabnmupt 6.5

Cn 41-103-2000

HapyxHblii
aAvamMerp
TPYyObl, MM

Temnepartypa n3onupyemoin nosepxHocTn, ‘C

50 |75 |1oo [1 25]150|17s]200|225|250| 275|3op]é§5]350|375|4oo[425|450]ﬁﬁoo|525]550] 575Jeoo

TonwmHa M3onauumn, MM

920
1020

KpusonuHeit-
Has noBepx-
HOCTb
AMaMeTpoMm
6onee

1500 MM 1
nnockas

78

99

116

136

151{168184

193

203

217

231

244

257

270j281

TepputopuanbHuiil paiioH: Esponeiickuin paiion PO
Tun npoxnagxu: B nNoMeLueHnn

Bua usonaumu: NNMTLl MMHEPANOBATHLIE Ha CUHTETUYECKOM caasyiouem M-75

TennonposogHocTs: 0,04300+0,00022 t, B/(M-°C)

Ta6bnwuwua Bb.6

HapyxHboin
Avamerp

TPY6bI, MM

Temnepatypa usonupyemoii nosepxHoctu, ‘C

50 |75 |1 ooj1 25|1 50 11 75| 200[225[250[275|aoo|3251350]375|4oo|425|450|475|5001525[550[575[600

TomuwHa M3onsuuKn, MM

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

49

48
53
54
55
55

58

67
65
67
72
76
76
78
79
81

76
78
80
86
90
90
93
95
96

88
90
95
100
103
104
108
109
112

1071115
1121119
1161126
111121{131
115127|138
1171130140
1200132143
122134146
12¢{ 138151

96
101
105

123
125
129
135

147
150
152
157

121
131
133
140

44149

153
156
158
165

135
138
140
149
157
163
165
169
175

143
145
147|
157
165

185

173
17
17

150
151
155
165

156
157,
163
171

174183

180
183
187
195

189
192
197,

204{213

162
163
169
180
191
197
202
212

169
170
175
187
200
205
210
214
222

KpusonuHeii-
Has noBepx-
HOCTL
ANaMeTPOM
6onee

1500 MM

u nnockas

62

90

108

127

143(161{178

188

195

210

224

238

251

264277

15



€n 41-103-2000

lMpogonxenne npunoxerHus b

TepputopyaneHbliA paiioH: EBponeiickvii paiton PO

Tvin nPOKNaOKU: Ha OTKPLITOM BO3AYXE

Bua nsonaumm: navTbl MMHEpanoBaTHLIE HA CUHTETUYECKOM CBAyioweM M-125
TennonposopHocTe: 0,04400+0,00021 ¢, BT/(m °C)

Tabnuua B.7

HapyxHbii Temnepatypa uzonupyemoii nosepxHoctu, ‘C

m;gmeTp 50 [75 |1oo|125[150|175|200]225]250]275|aoo|325]350]375[400]42;»&50]475]500[525[550[575|soo
TPYOLI, MM

TonwwmHa M3onauumu, MM

18
25
45
57
76
89
108
133
159
219
273
325
377
426
480
530 72 |92 {107{121[132{145{158{163({168/179|188]|197|205|214|223
630 74 194 1091123 [136]148{160]166{172|182|1921201|211]{220]|229
720 74 |95 [110[125|137(151{163|169{175|185]195|205(214|223(232
820 75 (96 |[112(134|153(159|164(171]177|188|198|208(218|227(236
920 75 (97 [113[127]140{154{167(173|180/190(201]|211[221|231(240
1020 76 |97 [113[128|141]|155[168(175(182|193|203|213|223|233|243

Kpmsonuuen-| 79 | 101117137 [152|168]183}193)202 216R29|242|255|268278
Han nosepx-
HOCTbL
ANaMeTPpOM
Gonee

1500 mm

u nnockast

TepputopuasnbHblit palioH: EBponeiickuii paiton PO

Tun Npoknagku: B NOMeLLeHUN

Bua usonaumn: nauTe! MUMHEPanoBaTHLIE Ha CUHTETUYECKOM ceasyoweM M-125
TennonposoaHocTb: 0,04400+0,00021 t, Bt/(M °C)

Ta6bnuuya 5.8

HapyxHbiit Temnepartypa usonupyemoir nosepxHoctu, °C

ovametp | 50 [75 |1oo [125[15o|175[200|225[250|275]300[325[350|375[400[42ﬂ350|47slsoo|525[550]575[600
TPYObl, MM

TonwwuHa naonauun, Mm

18

16



Cn 41-103-2000
lpoponxenune npunoxeuus &

Oxonvanue Tabnuys 6.8

T aTypa U30ONUPYeMOii NoBepxHocTH, °C
HapyxHbii eMneparypa w PYy! p

avametp | 50 ]75 |100|125|150|175|200[225]250J 275|30ﬂ325|350|375|400|425|450|475|500]5251550|57s|soo
TPYObl, MM

TonuwmHa nsonsuun, MM

133
159
219
273
325
377
426
480
530 58183198 [114[{127/140|151{158]/164(174| 184{193|202]211|219
630 588299 [116|129|142|154]/161(168|178]188/198|207|216{22
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|1941207|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)198209(220({230{ 239

Kpusonuneis-| 63 |91 |108[127[144|161|177{187[194{209|222{236|249|261|274
Has nosepx-
HOCTb Auna-
meTpoM 60-
nee 1500 mm
u nnockas

TeppuTtopnancHbii paiioH: Esponevickuii paitoH PO

Tun Npoknaaku: Ha OTKPLITOM BO34yXe

Bua nsonsuun: Mathl U3 CynepToHKOro CTeknoBonokHa 6es cesasyiouwero
TennonposoaHocTs: 0,03300+0,00010 ¢, Br/(m *C)

Tab6bnuya B.9

. Temnepartypa u3onupyemon nosepxHoctv, ‘C
HapyxHbii parTyp pye P ™

avaveTh 5060 [ 70 | 80 | 90 [100[110[120]130[140[150]160[170]180[190[200]210]220]230]240[250]260]270
Tpy6bi, MM -

TonwuHa msonaumn, MM

18
25
45
57 30 (3334137 |40|42]47(52|55|49]47(47(47|49|49|50|50|51|53
76 36 |38 (39 (43 (44(45)|46|47|48|49(50|51|52|54|55|56(|57|58]|58
89 36 |38 |41 142 |44146|47|149|50|52(53|54|56{57|58|59|59|61]|61
108 3814144 144 | 47149|50|52{52|54|56|58(59(60|61]62|62|64]|64

133 38 (41|45 |46 | 495154 |56|57160|60/61|64|65|67|68[(67]67]|68
159 41 |45147 |50 | 52|54 |55|59{60|63|65|66[67(69(69(70|71|71]|70
218 44 (47 |49 153 | 55|58 161|63(66|67|70|71(72(74(76|77|77|77|78
273 45 (50 154 {56 | 59|62164|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 | 64167 69 (72|75|76|78(81|82|84|86|88|88|89]|90
426 48 |53 |57 |61 |64|67|70|73|76178(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 (6416871 |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 (63168 |71175]|80)185(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 53159164169 |72|76)|80{83|86|89|92|95|98(100{103/106{107|108[109

KpusonuHenr-| 57 {63 |69 |73 |77 {82 | 87| 91{96 [100[103|107{110{114{117]121{123]|126{126
Has nosepx-
HOCTb
AviaMeTpoOM
6onee

1500 mm

v NNocKas

17



CN 41-103-2000

lMpogonxeune npunoxeHus b

TepputopuanbHblit paioH: EBponeiickuii paiiod PO

Tun NpoKnNagxn: B NOMELLEHNA

Bua vsonaumn: MaTsl N3 CynepTOHKOro CTEKNOBOMOKHA 6e3 ceasyiouero
TennonposogHocTs: 0,03300+0,00010 ¢, Br/(m - °C)

Ta6bnuya B.10

Temneparypa 1u3onu v nosepxHocTH, "C
HapyxHbint paTyp: PyeMou nosep:

saerp 50]60 | 70 [ 80] 90 [100]110][120]130]140][150]160[170]180[190]200]210]220]230[240]250[260]270
T bl, MM

TonwmHa naonauvmn, Mm

18
25
45
57 26 |31|31|35|35(38[41141|43|43{44|44|44)|46|47)|47147|48]|48
76 27 |30|32 |37 |39]40|41|42[46|47|48|49|50|51]52|53|54]|55|54
89 281323638 |40]42(44|46]47149]|50152|53|53{54|56|56{57{57

108 3237|4141 |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|58160|61[62|63|64|64]65
159 3237141144 |47]149|51|55|57|58]|60|62|63|65|66|68|68|68|68
219 36 141144149 152154157 |659|62|64|65167{68}71|72|73|74|74|74
273 3743|4951 |55|57{60|63|{64|67|69|71}73|75|77|79|80]|80|81
325 38144149152 55|58(60|64|66|69]|71|73|76{78|79|81|82|83|84
377 38 45|50 |55|58|60164|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 |47 153 |57 [61|64|67;71|74]177(80|82|85|(87{89|91}92|93|94
630 40 |48 |53 |57 [62|65|70}73|76|79]81|84(87|89{91[93|95|96|97
720 42149 |54 [59 163(67|70[74{77|80]83|86|88|91{93}96|97{99|99
820 42 14915560 |64|67|72{75|/78|81]84|87|90|93|95]98]99({100{101
920 42 {5055 |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|100{102

KpusonuHeir-[ 45 154 {62 66 |72 |75 (79| 84|89 | 93|96 |102(105{109{112]{116/119]121[122
Has nosepx-
HOCTb
Anamerpom
6onee

1500 mm

W nnockas

TeppuropuanbHeiil paioH: Esponeiickuii paitioH PO

Tuvn Npoxnaaxu: Ha OTKPLITOM BO3AyXe

Bup vsonaummn: umnuHapsl MUHEPanoBaTHbLIE Ha CUHTETUYECKOM cBa3ylouemM M-100
TennonposogHocTs: 0,04900+0,00021 ¢, Br/(m-°C)

Ta6nunuya B.11

> = :
HapyxHui TemMnepatypa M30AKPYEMOit nosepxHocTH, 'C

Jwawerp 50]60 [ 70 [ 80 [ 90 [100]110]120[130]140]150[160[170]180][190[200]210]220[230[240]250[260]270
bl, MM

ToawmHa n3onauumn, Mm

18

25 57 {59 |61 |64 | 76|78 (80|83|85|88|91|94(97/101]104(/108{111[115{119
45 59166 (65|71 (71|77 |82182|88|88|94]|99(100/106|106{112{113|114]121
57 57 (66 (67 (75| 83|90 {105[121/128|112|1071108{110{117|118|120]122{125|132
76 68 (72 (76 (86 | 89192 |95 |98(101/104/108{111{114{122]|126|129|133{137|136
89 65 (72 |77 {82 | 86791 |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 71178 184 189 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[114119|125[/130{135/140{145|148|153|157[160|161|164
325
377
426

18




Mpononxexue npunoxeuws b

OxonyvaHue 1abnnup .11

€N 41-103-2000

HapyxHbiti
avameTp

TPyGbi, MM

Temneparypa usonupyemMoit nosepxHocTu, ‘C

5060 | 70 [ 80] 90 [100] 110[120[130[140]150]160[170[180] 190[200]210]220[230]240[250260[270

TonwuHa uzonaumuu, MM

480
530
630
720
820
920
1020

Kpueonuueii-
Haa noBepx-
HOCTL
AnaMeTpoM
Gonee

1500 mMm

W nnockas

87

98

107

113

121

128

138

144

153

164|173

178

185(190

197

202

206

208

TepputopuanbHbiii palion: Esponeiickmii paitoH PO

Tun NPOKNaaKu: B NOMELEHUN

Bup u30naummn: yMIMHAPH MUHEPANOBATHLIE HA CUHTETUYECKOM CBa3yowem M-100
TennonposogHocTb: 0,04900+0,00021 t, Br/(m °C)

Ta6bnuwna 6.12

HapyxHuifh Temneparypa usonupyemoit nosepxHoctu, ‘C

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

TPYGul, MM TonwmHa N30n9LUN, MM
18
25 (40{45(61 64 (67(69(72(75|7881(84|88|91(95|98(102(106(110(114
45 38 |48 |56 64 | 64|71[78 77|84 | 84 | 90 | 96 | 97 103|103[104]111123]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 | 99 (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 1617277 [ 86|90 |94 |101]104|111|115/118]125/128)131)134138/138| 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]132/138(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

Kpusonumeir- | 69 84 (96 [103]113(118(126(133[143|149]155]164|170|178(183(191/195/200|202

Haa nosepx-

HOCTbL

ANAMETPOM

6onee

1500 Mm

n nnockas

19



€N 41-103-2000

Npogonxenue npunoxexHns b

TepputopuansHelil paitoH: Esponeiickmin paioH PO
Tun npoknaaxu: Ha OTKPLITOM BO3Ayxe
Bupg, u3onauum: NONOTHO XONCTONPOWMBHOE, urnonpobusHoe
TennonposogHocTb: 0,0470040,00023 t, Br/(Mm - °C)

Ta6bnuua b.13

HapyxHuiti

Temnepartypa u3onupyemon nosepxHoctu, ‘C

Avamerp

5ﬂ75 j1 00 |1 25|1 50 |1 75] 200] 225]2501275|300| 325]350]375|4oo|425| 450]475| 5oofszs|550| 575|soo

TPYy6bl, MM

TonuuHa U30AAUMK, MM

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

50
54
56
54

61
60
66
69

72
75
74

83
82
83

87 1131

95
89
92
105

99 [104[111[112|122{132|137[143[151]153[157{167|173
108|119(123(130|137|146}149|154|160|167{171]175
112]119{126134{138|143{150|157|161|166|172|179
120{129{139|145|148/156{161|157|173|181|189]194

98
102
112

174
180
183
201

208

182|185
186{193
188(193
212

KpusonvHeii-
Has NOBepx-
HOCTb
AMETPOM
6onee

1500 mm

W NAOCKaA

85

108

126

147

163

181

198|208[2181233[247|262(276/|289 F!OO 3141327|340

353}

369|382

TeppuropuansHbiii paioH: Esponeiickuin paitoH PO

Twun npoxnaaku: B noMeLLeHnun

Bua usonaumun: NONOTHO XOACTONPOWKNBHOE, urnonpobusHoe
TennonposogHocTs: 0,04700+0,00023 t, Br/(Mm - 'C)

Tabnuuya b.14

HapyXHbilit Temnepatypa usonupyemoii nosepxvocty, ‘C

amametp |50 |75 |1oo [125115o|175|2oolzzslzsﬂz75|aoo|325|3501375|4oo|425|4so|475[503{ 525]55ﬂ5ﬂsoo

TPYOHi,

PYELL, b TonuwwHa v“30NAuuN, MM
18 37 |53 (66 {79 | 92|96 {101{108[117[127{130{134(140{148/156|159|164|169{170}{178|186!
25 38 {60 (67 [75 | 83|93 {103{114{126/132{140(148|1511156{162{169}17 1{175{180;186|192
45 37 158 (69 |79 { 89|99 ]105(128(124/142{136|141]{147{155/159{163{169|176/183]187[193
57 48 {67 |81 194 |101]109|117]126{1311142{149{157(162(167|174]181{185{194|200{207|211
76
89
108
133
159
219
273

20




lMpogonxenne npunoxexHns b

OxoHuaHue tabnuup 6. 14

Cn 41-103-2000

HapyXHbii
anamerp

TPY6Ll, MM

Temnepatypa u3onupyemoi nosepxHoctn, ‘C

50 ]75 ]100[1 25]150[175[2oo|225|2501275|;oo|325|350|375|4oo[425[4@75[500] 5251550[575[600

TonwwmHa usonaumm, MM

325
377
426
480
530
630
720
820
920
1020

Kpvsommen-
Han nosepx-
HOCTb
AamMeTpoMm
Gonee

1500 mm

¥ naockan

67

98

117

137

155

174

191202|210|225|240|255]{269]|283|296]310]321/|336|350}363|375

TepputopuansHuiii paitoH: Esponeiickuia paitoH PO
Tun npoknanku: Ha OTKPLITOM BO3Ayxe
Bua nsonaumm: WHyp MuHepanosaTHoii M-200

TennonposogHocTh: 0,05600+0,00019 t, Br/(m - °C)

Ta6nunuya B.15

HapyxHbiid
avametp

TPYOul, MM

Temnepatypa usonupyemoit nosepxHoctu, ‘C

50 [75 |1 00 |1 25|1 50 p 75| 2oo| 225|250[ 275|aoo[325|aso]375[4oo [42§|450|475| soo| 525|550]575|soo

TonumHa n3onsumn, MM

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

69
72
72
69
82
78
80

83
79
83
86
97
91
97

96
98
93
108
109
107
111

108
104
102
163
114
116
119

122
111
11
126
125
130
131

123
119
121
132
136
143
143

126(132|129|138{147]149{153{158)158{153{167{170{168{173|174{176|175
129(139|141{146{151/158{159({161|165{170{170|172{174({178(182]187 189
131[135|141/147{150|153[158(163/165{168[172(176(178|181|184{188]190
139(147]155{159|160|166{169(173{177{183|188[192{196{200(202|205/209
148{155]/158|166{171(176{179{183|187(193{196|202/206{208(211|2171221
152[157|162|169|172[177]214]187|194{198]200{205|209(215{217]231244
151/159(164{170(173[180{185/191{196{203{207|212|216{222|226|23 1[234

Haa nosepx-
HOCTH
OMAMETPOM
6onee

1500 mm

W nnockasa

Kpvsonuneit-

97

122

141

162

178 195

211220 229 243 256 269282 2941303315 327338/ 350 363 374385396

21



Ci41-103-2000

TNpogonxenve npwioxenuns b

TepputopuansHeiii palios: Esponeiickuin pation PO

Twn NpoKNaaKy: B nomMeweHnn

Bup uzonsauuvu: WwWHyp MuHepanosaTHbin M-200
TennonposogHocTs: 0,05600+0,00019 ¢, Br/(m - °C)

Tabnunuya B.16

HapyxHbIiA
AvameTp

TPYOL!, MM

TemnepaTypa 13onupyemoir nosepxHocty, ‘C

5ol7ﬂ1oo|125]1so[wﬂzoo]zzslaso]275]300J32§[350]375|400L425J450]475]50%@55@7#00

TonwumHa u3onauum, MM

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

25
29
33
33
41
40
42

44
45
51
54
62
60
65

60
64
65
77
79
79
83

75
74
76
123
88
91
94

90
84
87
100
101
106
108

95
94
98
109
114
120
121

101
105
109
117
126
130
130

108
116
115
126
134
137
140

108
120
122
135
139
144
146

117
125
129
141
148
151
153

127
132
133
143
163

157

130
139
137
149
160

165

135
141
142
153
163

155/160[196

170

140
144
148
157
168
172
176

141
148

143
153

150
155

150{154{158
162168

173

178

174
181

179({183|186
182|189

193

154
157
162
177
188
191
199

153
160
165
182
192
195
202

158
163
167
186
195
202
208

160
168
171
189
198
204
213R

=22 QO~NND

8

161
175
177
196
208;
230
221

KpusonuHeti-
Hana noBepx-
HOCTD
DVaMeTPoM
6onee

1500 mm

W NNocKan

62

94

117

141

159

177

194

204

214

228

2421255

268(281

291303(315

326

338

351

363 374]' 385

TepputopuansHbiiA paiioH: EBponeiickuii paiton PO
Tvn NPOKNAAKU: Ha OTKPLITOM BO3AyXe
Bug usonaummu: MaThi MMHEPanoBaTHbie NNOTHOCTLIO 80 kr/m3
TennonposogHocTw: 0,03410+0,00030 ¢, Br/(M- *C)

Tabnuuya b.17

HapyxHbiii TemnepaTypa u3onupyemori noeepxHocTu, ‘C

Aavamertp 5ﬂ75 MO]1 25|1 50 1175] 2oo| 225?50| 275|300J325]350]375[400|42qﬁﬂ475|500| 525|550| 575/600

TRYGL, MM TOAWMHA M3ONRUMN, 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 4657|6774 (86 97110/120]128{140{150{161{169|179/189|200|209|2221233|242|25 1265|276
89 45| 55| 67| 77| 90 [103}115|123|133|144|152|162|202|183]195|205|2 13|225|235/|248|257|28 1|303
108 47160| 72180 92{105/116|127|136|146|154{166{176{186{198|210|221|232|24 1|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]195|206|216{227]|238|248]259|270|282|292
219 53| 671 82| 96 ]109|121|134)141[149|159|170|181|193|204|214]|226(237]248|259]270|28 1]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|210|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
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[poagonxenne npunoxeuus 6

OxoH4aHme Tabnuust 17

Chn41-103-2000

. Temrieparypa usonmpyeMmon nosepxHoctu, ‘C
HapyxHbiid
avamerp | 50 |7s }1 0o |125Fso|175|2oo]225]250| 275|300|325|350[375|4oo|425]4so|475]500[525[550[575[600
TPYGH, MM ToMUMHA U30NAUMU, MM
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{25 1}262|275|288|301|313|326|338|349
530 60| 791 96 |111}124{140{155|165|173|187|201|213|226|239/253|265/|277|289{302|3 15|328|340{352
630 62| 81|97 ]113|128[143|158{167|177{191|204]|218|23 1|245(258|27 1|283|296{309|32 1|333|346{358
720 62 82| 99]115/129/146|161|170|180}194}208]221|235|248|26 1|274]|287]300}312{325[337|351{364
820 63 | 83 {100{123}145/153|162|172|182|196|210}224|238|25 1{265(278|291|304/|316{330[343]356/369
920 63| 84 1101]117|133[149|165|174]185[199|213|227|24 1[255|268|2821295|308|321|334|347/361(374
1020 64 | 84 {101]118|134|150(166|176{186{201|215|229|243[{257]|272]|2851298|3 1 1|324|346|370|373|378
Kpveonveit- | 67 | 89 |106]127]144|163(182[194|207(224(24 1|257]274|291(304]321{337|353|369|388/404|420]436
Has nosepx-
HOCTb
OVaMeTpoM
Gonee
1500 MM
v njockas

TepputopuanbHbiii painoH: Esponeiickuii palioH PO
Tun npoknagku: B nOMELLEeHNN
Bua, M30naumn: MaThi MUHEPANOBaTHLIE NIIOTHOCTLIO 80 kr/m?
TennonposogHocTs: 0,03410+0,00030 ¢, Br/(m °C)

Ta6bnnuya b5.18

" Temnepatypa usonupyemoit nosepxHoctm, ‘C
HapyXHbiA
pwametp | 50 |75 [100(125/1501 75] 200[225[250[275]300[325|350|375]400|425[450|475]50015251550[575@00

TPYGbL, MM TomumHa nM3onauuK, MM
18
25
45
57 34 149 {61 |73 | 81|90 {100[111|119(132|142|154|162|171]|182|193|202i215|226|238{247p61 P71
76 35|50 {62 |74 | 86| 98 |108|118|126|122(145|159{171]180{190]|201{210|223|234|246/|255P65 P76
89 37 |54 |65 |79 | 89|100{111}120|127|141|153 165175187196202213'225238 248(259p72 82
108 41|58 |68 |81 | 90 |104]|114|126{127|145|156]168]178]188|200]|212(222|233|243|256{266278 288
133 39 |56 |70 {83 | 96 |109{119|128]137|147|158]167|177|188|199]|209{219|231|243|255|266276 P86
159 41|58 {72 |88 [100}113|126|132|139|149(160{171|183|194{203|215{226|225|249|26 1|272]284 294
219 45 163 |78 |93 [105|118{131|138|146|158|169]181{191|203|215|225{236|247|259|272|283]294 B04
273 47 167 |81 |96 [110{124|138|146]154|166|178|191|204|216|228|240|250|26 1|273|285|297B09 21
325 47 |68 |82 {97 |112]127/140]150|159|171]184|196[209|221|233|244|256|269]|28 1|293|305B17 B29
377 48 |70 |85 [101|115/129]143{152{161|174|186]|199|212|225|238|249|262|274|286}298|3 10821 B34
426 49 |70 |87 [102|117[131/145(154|164|177]190[203|216|236/|242|254|265|277]289]|302|314B26 B39
480 50 |72 |88 }105]121]|136[150|160{170|184|197]|211]223]236|250|26 1|273|287|300|3 13|32537 p49
530 50 (73 |89 l106|122|137[151|161]171|184]|198|211]|224|238|250{263|276|289|303|3 15|327B39 B52
630 50 |73 |90 [108|123]139}154|164]175|188|201|216|229|242|255|268|28 1{294{308|320(332345 B58
720 52 |75 |92 [109]124]140}156|167|177|191|205|2 18]|232|246|259|272|285{299(3 12[325(337350 B63
820 52 |75 |93 [110{126]142[158|169|179]193]208|225|236|250[263|276(289{302|3 15|328|342B56 B69
920 52 {76 |94 [112{127]144{160}119|181]196|210]|225|237]|252|266|279]292{320|318|332|346B60 B73
1020 52 |76 |94 [112]129]139|150|167|183}198|212]|227]242|256{270|282]295{308|322|336/350B364 377

Kpueonuneii-| 54 |82 [100120{139{158(177[190{201{218(235]252|269|285/302(3 18[332(351{367|383|3994 18 433

Haa nosepx-

HOCTb

ANaMETPOM

Gonee

1500 Mm

n nnockan
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€M 41-103-2000

Mpoponxenne npunoxenuns b

TeppuTopuransHblit paiioH: EBponeiickuii paiioH PO
Tun npoxnagku: Ha OTKPLITOM BO3AyXe
Bua nsonaumu: MaTsl MUHEPANOBATHbLIE MNOTHOCTLIO 100 kr/m3
TennonposoaHocTb: 0,03600+0,00026 ¢, Bt/(m - °C)

Ta6bnuua B.19

HapyXHbli Tempiepatypa u3onupyemoi fosepxHocTtu, ‘C
nmavetp |50 [75 |1oo|125]150|1 75|200[225[250]2%@00[325[350|375[4oo[425|450[475[500[525]550]575]600
prﬁbl, MM TOJ'II.I.lMHa un3onauun, MM
18
25
45
57 39 |50 (64 [96 { 80|87 |95 [104|113[120[124133[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|223232|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
159 52 {65 |76 {88 [101/111{120{125(130[138{147|156(166{174]183(191(199]207|215(223(23 1(240{248
219 54 |68 |81 |94 |106]116(127|133]139|147|156|166|175|184]192|201|210|210[227|235|2441253(262
273 56 |72 |85 [98 {110[122(133|140|147|158(167|176|186(195|206|215|223[232|24 1|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(248(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|208219]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 [1001121[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
Kpueonuneir- | 68 |89 [106 126 |141/159|175|187|197|213|228|243|258|272285(299|313|328(342|358(372{386(400
Has nosepx-
HOCTb
AMaMeTpoMm
Gonee
1500 mm
n nnockasa

TepputoprantHbiii paiioH: Esponeiickuii paioH P®d

Tun npoknaaku: B nomeuweHnn

Bua M3onsumm: MaThl MUHEPanoBaTHbIE NAOTHOCTLIO 100 kr/m3
TennonposogHocTs: 0,03600+0,00026 £, Br/(m -°C)

Tab6nunuya b.20

. Temnepatypa usonupyemoit nosepxHoctu, ‘C

HapyXHbiiA

pvametp |50 |75 {1001 25115°I175|2°°I22ﬂ2j°l275I3°°|325135°I37ﬂ1°°l425|4521475|5°°I525l55€£75|6°°

TPYGL!, M TonwwHa M30nsSUMN, MM
18
25
45
57 35|49{60|71]78]85]|93[102/108(118]126|134{140|147|154|163|169]|178[186[194/200|209|217
76 36|50{61]72182{93{100{109(115{110{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|175]182|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]771911102{113[124]129{136/146{155(164]172|183{192{200|208{217]|226|236{245{252{260
273 471678094 |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]8499(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

24




lMpogonxeHne npunoxexHns b

Oxonyarnue tabnnus 5.20

CR41-103-2000

HapyxHbiit Temneparypa usonupyemoii nosepxHoctu, 'C
pvametp | 50 |75 |1oo|125|150|175}200|225|25‘o]275i300|325|350[375]400]425|450]475J5oo|525[550] 575]600
prﬁbl, MM
TonwmHa n3onauuy, MM
480 51|72|87 1oal1 17(130{143{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|28 1{291|301|311[322
820 52| 75|92 |108(123|137(152/160[169|181(194|209{218{230{24 1{252{263/273(284|295|306/3 17|328
920 53| 76 | 93 |109|124/139| 153|163|17 1| 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
KpusonuHeii- | 55 | 82 | 99 |118|135/153(171{182/191(207|222|237|252|267|282|296|308|325(339|353|367(384{398
Haa nosepx-
HOCTb
AnameTpom
Gonee
1500 Mmm
U nnockan

TepputopuansHbid paiioH: Esponeiickuii paiioH PO
Tun NPoKNagku: Ha OTKPLITOM BO3AYXe
Bua, usonaumu: MaTel MUHEPanoBaTHLIE NNOTHOCTLIO 55 kr/m3
TennonposogHocTs: 0,03400+0,00028 t, Bt/(Mm-°C)

Ta6nuya B.21

HapysxHbit Temneparypa uaonupyemoii nosepxHoctu, ‘C
ovamerp | 50 ]75 |1ooj125|1 50|175|2oo|225[250]275{300|325|350|37§|4oo|425|45<ﬂ775|500{525|55q575|600
TM“' MM Tonu.mua n3onNaAuMmM, MM
18
25
45
57
76
89
108
133
159
219 L
273 54 |69 |83 |97 |109]121{133]|141]148|160{171|181|291]|202|213|223|233|242|253]263|274285
325 55 (72 |86 {99 |112]{124/135|144]154| 164|174 186|197]209|219]229]239|250{260]27 1|282292
377 56 |73 |89 [103}115{127(139|148|156]168(180|191|201[|212|224]234]245|255|266|277(28 71299
426 57 |74 |89 [103|117]130/141]151|159|171[183|194|205|217|227]|238|249|259|270}282|292}303
480 59 |77 |93 [108|122]135|147[155|165|176|188[200|213|225|236{246|257|269]28 1|291|303[313|
530 59 |77 |93 [107{120|135/149|157|165|178|190]202|214|226/|238]249|259|27 1|283|294|305|3 16
630 61 |79 |95 [110]124{138]152]|160|169}182|194]|206(|2 19|23 1|243|255]266|278/289|300/311j322
720 61 {80 |96 [111]|125|140[154]163|172/185[197|210[222(234|246|258]270{282|293]|304|3 15327
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|3261338
1020 63 |82 |99 1115/129{145{160)169[179|192{205|218[23 1|244{257|269]28 1|293|305|325(3471350
Kpueonwheit- | 66 |87 (104 [124[140|158|176(187]199|215|231|247|263|278[291|306|322|337|352|370|385l400
Has noBepx-
HOCTbL
AnaMeTpoM
6onee
1500 mm
n nnockas
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Chn 41-103-2000

lpogonxexne npunoxexuns b

TepputopuanbHbii panoH: EBponeiickuin paioH PO

Tun npoknagku: B noOMeweHnn

Bua M30n8UMK: MaTbl MUHEPaNoBaTHbIE NAOTHOCTLIO 55 kr/M3
TennonposopHOCTs: 0,08400+0,00028 t, BT/{(m - "C)

Ta6nuua B.22

H . Temnepatypa usonupyeMmoit nosepxHoctu, ‘C
apYXKHBIN
svametp |50 |75 [100]125[150[175]200]225]250] 275[300|325[350|375/400[425] 450]475]500] 525550 575[600)
TPYGu, M TonwmHa usonsumv, 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|198(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|248|258|269|280|291/302
480 49 |70 |85 {102{116{130|1441153|162/175|187|199]|211]222{234]|245256(|268{279]291|302]312
530 49 171 |87 {1021117(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
720 51 {73 {89 [105(120{135{150(160{169{182{194(207[{219{232(244{256{268|280{293{304(3 15326
820 51174 |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|134[1441160]175(189(202[{216{230|243]255|266|278]290|303|316{328[34 1
KpuisonuHeii- | 53 |80 |97 1117 (134{153{171|184]/193]209{226|242[257}273 289L304 317|334{350}365|380397
Has NoBepx-
HOCTb
AMaMeTpoMm
6onee
1500 mm
¥ nnockan

TeppuropuansbHbiii paitoH: Esponeitckuia paiioH PO
Tun Npoxnaaxu: Ha OTKPLITOM BO3/iyxe
Bua, usonsummn: umnnHopbl MUHEpPanoBaTHLIE MAOTHOCTLIO 80 kr/m3

TennonpoBoaHoCcT,: 0,03500+40,00023 t, Bt/(Mm - °C)

Ta6bnuua b.23

H " Temnepartypa usonupyemoi nosepxHocth, "C

apyXHbiA

avametp | 50 ]75 ]1 oo|1 25]1 50|1 75| 200[225‘250] 275|30W325|350[37§k100|425| 450|475|5oo| 525|550| 575|soo
b, MM

TRYGH, TonwmHa n3onaumm, MM
18
25
45 37|43/ 49|56| 62| 69| 77| 82| 87| 94| 98 |102[108]113|117[122|127(133|137(141|146/151|155
57 37|46 58{86| 72] 77| 84| 91| 98 [103|106[113|117|122[128[134]|141{146|152[158|162[167{172
76 44)53|61|66]| 75| 83] 92| 98{103{111|116|123{127|133|138]145]|149[157|162[167|171/179|184
89 44|52|62|69| 78| 88| 96 [102{108]114{119{125]|152|138[145|150|154|161|166{174178|192|204
108 45|56(66]72| 81| 91| 98|105{111{117|122[130|136/142|149|156]162|168|173{181/187|193|198
133 4657|6778 87| 96/106/109]113}120{127|134]140|147(152{159}166|172|178]184/189{195/201
159 49|61} 70} 82| 92|101108[112[116[123]130{138]145|152|159(165|171[178|184[190|197|203|209
219
273
325
377
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lpogonxenune npunoxeHus b

OxoryaHne 1abanusi b.23

Ccn 41-103-2000

HapyXHbiii
[vameTp
TPYGbi, MM

Temneparypa uzonupyemoir nosepxHocT, ‘C

50 |75 [100125[150[175]200]225250]275[300]325[350[375{400]425[450[475]500[525[550[575[600)

TonwuHa U3onNsUUMKN, MM

426
480
5§30
630
720
820
920
1020

Kpusonunen-
Has nosepx-
HOCTL
ANaMETPOM
6onee

1500 mm

W naockan

65

85

100

119

133

149

164{174]184|198|211)225(238|251|262|275|288|300{313328|340{353(365

TepputopuanbHblil paiioH: Esponetickuin paiton P®

Tun npoknagku: B NOMeLLeHUH

Bun usonfumm: LMNMHAPL! MUHEPANOBaTHLIE NNOTHOCTLIO 80 kr/m3
TennonposoarocTs: 0,03500+0,00023 t, Bt/(m - °C)

Tabnuua b.24

HapyxHuia
anameTp
TpyGl, MM

Temneparypa u3onupyemoit nosepxHoctu, °C

50 |75 [100[125(150[175] 200]225250] 275300 325]350[375/400]425]450]475/500]525]550[ 575{600)

TonwuHa u3onaumm, Mm

18
25
45
57
76
89
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|87|86|98]|961100/106|111{115/120]125|130|136]{140|145{150|154
81| 88| 93{101/107{113[118]|122]128]134|138]|146|151{157|161(168{173
89 |95]100| 96 [111]120{127]|132|{137{144]148]155|161{167{171[176;182
921981102|111]|118{126{132]138|143|146{152{159 166’171 177184{189
96 |103|103]115{122}130]135|142|148|156|161}168{172|180| 185/192{197
100{106{112|119|125{131/137{144|151/156[162]169|176|183]|189{194/200
106{110{114|121|128|136{143|150|155[163|169|168|183|190|196{203[209

Kpunsonuneit-
Hana nosepx-
HOCTL
AUBMEeTPOM
6onee

1500 mm

W nnockas

53

78

94

111

127|

144

159]170(178|192{206(219|233]246|259|272{283|298/|310|323/335/350/363
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cn 41-103-2000

TpogonxeHne npunoxeHuns &

TeppuTOopuansHbiii panoH: Esponeiickuin paiioH P®
Twn NPOKNAAKK: HAa OTKPLITOM BO3ayXe
Bua, M30naumMn; UMAMHADPL MUHEPanoBaTHsLIe NNOTHOCTLIO 40 kr/m3
TennonposoaHocTs: 0,03100+0,00033 ¢, Br/(m - °C)

Tabnuua B.25

HapyxHbliA
nvamerp
TPYGbi, MM

Temnepartypa usonupyemodsi nosepxHoctu, ‘C

50 |75 |1oo |1 25|15o|175|2oo|225|250[275{300[325[350|375|4oo|425|450|475|500L'525|550|575|soo

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

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
1221
225
225

203
221
227
231
238
238

230

242

217
234
243
245
251
251
256

228
247
256
257
263
263
268

Kpusonuxei-
Haa NoBepx-
HOCTb
ANaMeTpoMm
6onee

1500 mm

WU nnockas

63

85

103

125

142

162

181

195

209

227

245

263

281

299

314

332

349

367

384

TepputopuanbHbiit paiioH: EBponeiickuii paiion PO

Tun Nnpoxnaaku: 8 NOMeLeHUN

Bya U30NAUMK: UMANHAPH! CTEKNOBONOKHUCTBLIE MAOTHOCTLIO 40 Kr/m3
TennonposoaHocTs: 0,03100+0,00033 t, BT/(m - * C)

Ta6bnuua B.26

HapyxHbi#i Temnepartypa M3onupyemMois nosepxHocru, ‘C
pwnametp | 50 |75 |1 00 ]1 25|1 50|175| 2oo|225|250f275|300|325]350]37q4oo[425|450|475|soo[ 525[550|575|600
Ipy6a, MM
TonuwmHa usonumn, MM
18
25
45 24| 40(50|59]|70{82]|90|114|115(137|136/146|158|171|180{191[204]|217|232
57 32|46|59[71]|80{90[101|113]122{137|149|162|172|184]196/210{221[238]251
76 33{47(60|72)] 84} 98{108{120]|129]126[151|167|181]|192|204|218]|229|245|258
89 35|52| 62| 77| 88| 99|112[122(130]146|159|173|186{199{210|218[232|246{261
108 39| 55| 65| 79| 89 |103{115|128]129[150|162|176|187|200|213|228[240{254|265
133 37|54| 68| 81]94{108{120]129(140[152|164}175|186[199{212[224|236|250|264
159 39(56(70|85]|99(112]126]133[142|153|165|178|192[205(215(229(242]242|269
219
273
325
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Mpogonxenne npunoxenns 6

OxoHvaHmne Tabnuup 65.26

Cn 41-103-2000

HapyxHsuin
avamerp

TPYGbl, MM

Temnepatypa u3onupyemoii nosepxHocTw, "C

50 175 |1oo[125|1so|175|200]225@50]275|aoo|325|350]375|4oo|425]450|475[50q525]550[575|soo

TonwmHa U30naUum, MM

377
426
480
5§30
630
720
820
920
1020

KpusonuHeii-
Han noBepx-
HOCTL
AnamMeTpom
Gonee

1500 mm

¥ NNocKas

52

79

97

118

137

158

178

192

203|222|240{258|276|294{312

330

345

365

382

TepputopuanbHblit paitoH: Esponeickuii paiion PO

Tun npoknagku: B NOMeuweHnn

Bua nsonaumm: TennionsonsuMoHHbIe N3AENNS U3 BCNEHEHHOro KayyyKa
TennonposoaHocTs: 0,03500+0,00018 ¢, Bt/(M ‘C)

Tabnuua B.27

HapyxHbiit Temnepatypa usonupyemoit nosepxxHoctu, ‘C
ameT|

e |59 [60 [ 70 [ 80 [ 90 [100}1 10]120]130]140]150] 160]170]180]190]200]210[220]230]240]250]260]270

TonuwwHa 3onsaumMm, MM

18 16 (17 |21 |21 | 24|24 |22
25 18 [19 |25 |25 | 2627 |27
45 19 |23 |26 |29 | 293134
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 a7
133 |30 (34 (39 [41|45|46|48
159 |31 |36 |40 [43 | 46|48 |51
219 (354044 |48 [51{53|57
273 |36 |43 |48 |50 | 545659
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 {55 60 | 65|68 (72

KpusonuHeit- | 44 {53 [61 |65 | 717479

Haa noeepx-

HOCTL

AVNAMETPOM

Gonee

1500 MM

U nnockas
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Cf 41-103-2000

Oxoryanume npunoxennsa b

TepputopuanbHblit painoH: Esponeiickuii paiton Pd

Tvin NpoxNaaKn: Ha OTKPLITOM BO3yxe

Bup vsonauumn: TennousoNaumoHHbIe U3AeNVUA U3 BCNEHEHHOMO KayyyKa C 3alUTHbIM CNOeM
TennonposogHocTs: 0,03500+0,00018 t, B1/(m - *C)

Ta6nuya 65.28

HapyXHblin Temnepatypa M3ONUPyemoi nosepxHocTy, °C

avametp 50160 [ 70 [80] 90 [100]110][120[130[140[150[160[170][180]190]200[2 10]220]230[240[250{260]270

TpyObl, MM
TonwuHa u3onauumn, MM
18 22121]25 |25 }28]|27 |27
25 25125126 |27 | 3031 |31
45 2913113133 33|35{36
57 29 |33133 36 |39(41|46
76 3537 |38 |42 |43|44145
89 3537140 142 | 43| 45|47

108 37 140 |43 {44 | 46| 48|49
133 37 |40 |44 |45 49| 50|53
159 40 143 |46 |49 | 5153 |55
219 43 {46 |48 |52 | 54|58 (61
273 44 149 |53 |55 | 586163
325 45 |49 |54 |57 | 61/ 63 166
377 46 |51 |55 59 | 63166 |69
426 47 |52 |56 |60 | 6366 |70
480 49 (54 |59 |63 | 6670|733
530 49 |54 |59 163 | 6770172
630 51|56 |60 |65 |68]71}75
720 51|56 |62 |65 |70|73]|76
820 5258162 |67 |70{74|79
920 52158 |63 (67 |71|75]|78
1020 52 (58 |63 (68 |71{7579

Kpusonuseir- | 56 (62 (68 {72 | 76{81 |87
Has noeepx-
HOCTb
DMaMeTPOM
Gonee

1500 Mm

¥ nnockas
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NPUNOXEHWE B

TOJIWLMHA U3ONALUK ABYXTPYEHbIX TEMJIOBbIX CETEW NPU HAZISEMHOW
NPOKNAAKE HA OTKPLITOM BO3AYXE, B TOMELLEHUAX U NOABANIAX 3DAHUA

TepputopuanbHblit paiioH: Esponeiickuii paitod PO

Tun npoknaaku: HanlemHan

Bupa nsonsumu: Matel MUHEpPanoBaTHbie npowusHbie M-100
TennonposoaHocTb: 0,05500 Bt/(m - °C)

Ta6nuuya B.1

Cn 41-103-2000

TPYBONPOBOA
HapyxHbiii noaawowwmii l 06paTHbili I nosalowmi I o6paTHLIi | noparoowmii l o6paTHbIi
prmf‘:::;e;:a’ MM CpegHeronosas Temneparypa TennoHocurens, "C
65 | 50 1 90 ] 50 | 110 | 50
TonuwwmHa U3onsaumm, mMm
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
5§30 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
TepputopuanbHbili palioH: EBponeiickuii paition PO
Tvn NPOKNAAKK: 8 NMNOMELWEHNAX U NOABAaNax 30aHWK
Bug wsonsumm: mMaThl MUHEpanosartHbie NpowusHbie M-100
TennonposogHocTs: 0,05500 Bt/(m - °C)
Ta6nuuya B.2
TPYBONPOBOA
HapyxHwii noaaowmit | o6patHbii | noaaowWMit | o6paTHLI T noaaowwit I oGparHbii
TEYGONPOBON, MM Cpenrieronosan Temnepatypa Tennowocurens, -C
65 | 50 [ 20 | 5o | 110 | 50
TonuwmHa M30N3UUN, 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
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CN 41-103-2000
lMpogonxexune npunoxerHus B

Okoryanune rabnuust B.2

TPysonrpoBoOA

HapyxHbiii nopaowmit I 06paTHbIi T nogaloumi l o6paTHbIi l nopalowmi [ o6paTHbI
TBy6 5:;;%2;, - CpeaHeronosas Temnepartypa TennoHocuTens, ‘C
65 | 50 ] 90 ] 50 l 110 | 50
TonwwmHa usonaumm, MM

273 67 67 76 76 80 80
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 80 80
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

TeppuTopuanbHbii palioH: Esponetickuii pavioH PO

Twvn npoknagku: Haa3emMHas

Bua naonaumm: MaTthl U3 CTEKNSIHHOTO WTanensHOro sonokHa M-35, 50
TennonposopHocTs: 0,05400 Br/(m - °C)

Ta6bnuua B.3

TPYBONMPOBOA
HapyXHbiii nogaowmi l oBpaTHbIiA I nopaowwia L 06paTHBbI l nopaaowwmit ] o6paTHbiit
™ yég.:;;‘a?:a. MM CpeaHeronosan temneparypa TennoHocutens, ‘C
65 | 50 | 90 l 50 | 110 | 50
TonwmHa naonaumm, 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 6t
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
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CH 41-103-2000

lpogonxenne npunoxerns B

TepputopmransHbiii panod: Esponeitckuii paiion PO

Ty NPOKNAAKM: B NOMBWEHMSAX N NOABANAX 3RAHNA

By, n3oasumn: Marsl U3 CTEKASHHOIO LWTaNenLHoro sonoxkHa M-35, 50
TennonposoaHocTs: 0,05400 Br/(m - °C)

Ta6nanua B4

TPYBONPOBOA
Hapyxastit noawouptd | obparwwit | nomaouii | obparmuit | nopaoumd | oGpani
royGonposoRs, um Cpeaneroagean TewnopaTypa TennonockTen, C
65 | 50 [ o0 | 50 | 110 | 50
TonupHa nsonaum, 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
1338 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 €9 78 78 84 84
530. 69 69 79 79 85 85
630
720
820
920
1020
1440

TeppuropnansHelii paioH: Esponeiickuit paiion PO

Tvin APOKNaaxNn: HagIeMHan

Bwna 3onsumm: NAMTE MMHEPANOBaTHLIE Ha CUHTETUMECKOM CBA3YI0WeM M-75
TennonposogrocTts: 0,06700 Br/(m - °C)

Ta6annua BS

TPYBONPOBOA

HapyxHuii NOAAIOLIME l obpaTHbit [ nonacWMA l o6paTHbii ] noaanuit I obpaTHuiit
TPyGOnposona, Mm Cpenstoroaosan remnepaTypa Tennonocutens, 'C
65 ] 50 J 90 | 50 ] 110 ] 50
TonumHa naonswm, 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




CMn 41-103-2000
Npononxenne npunoxernus B

Okonxvaume 1abn. B.5

TPYBONPOBOA

HapyxHuiit nopalowwii | o6paTHbIN | nopaouwmii | o6parHbii I nopaowmit I o6paTHbiti

AvameTp

Tpy60ONpoBOAa, MM CpenHeronosan Temneparypa Tennoxocurens, ‘C

65 | 50 | 90 J 50 r 110 T 50

TonwmHa msonaumm, mm

480 91 91 99 99 109 109
530 92 92 99 99 105 105
630
720
820
920
1020
1440

TeppuTOpranbHbiii paitioH: EBponeiickuii paiton PD

Tvin APOKNaaKU: 8 NOMELIEHUSAX 1 NogBaNax 3gaHni

Bua nsonsuvn: nantsl MUHEPaNoBaTHLIE HA CUHTETUYECKOM CBRA3ylowem M-75
TennonposogHocTs: 0,05700 Br/(m - °C)

Ta6bnuua B.6

TPYBONPOBOA
HapyxHuiit noaaloumit | oGpaTHLIA | noparowmii l o6parHbiii | nopaowmi | o6parHuiit
prson::;e(;r:a, MM CpepHeronosas temnepatypa tennoHocurens, ‘'C
66 [ s0 [ 90 T 50 [ 110 [ 50
TonwmHa U3oNaLMU, 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




CN 41-103-2000
Tpogonxerne npnaoxexns: B

TepputopnansHtiii paioH: Esponeiickuit paitoH PO

Twn npoknagku: Hag3emHas

Bua 130nmuMmM: TENION3ONSILMOHHLIC M3AENVA M3 BCNEHEHHOTO KAyYyKa C 3aLMTHLIM COeM
TennonposoasocTs: 0,04000 Br/(m - °C)

Tab6bnnua B7

TPYBONPOBOA
Hapyxuuii nonanumﬁloépamuﬁlnonammﬁ|oﬁpamuﬁ]nomunﬁloﬁpamuﬁ
AMSMETP m Cpeneronosas TemMneparypa TennoHocurens, ‘C
6s | 50 | e ] 50 | 110 | 50
Tomipa naonaumn, 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
1020 62 62
1440 83 83

TeppuropvancHuiit panon: Esponeiicknii paioH P®

Twrn NPOKAAAKY: B NOMBLLIEHMSIX M NOABAaNax anaHnn

Bug 1M3onaumm: TenON3ONSLMOHHLIE H3AONUA U3 BCNIBHEHHOMO KayJyKa
TennonposogHocTs: 0,04000 Bt/(m - °C)

Tabnnuya B8

TPYBONPOBOA
HapyxHeii ONAIOUMIA | o6paTHblit l nopaomit | obparHuit I NORAOWWA [ oGparHuit
Wo‘wn::g:a, -~ Cpearieronosas Temneparypa TennoHocuTens, ‘C
65 | 50 ] 90 | 50 | 110 | 50

Tomumua maonsumm, 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
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Cn41-103-2000
OkorvaHune npnnoxexvs B

OxoH4aHune Tabnuus B.8

TPYBEONPOBOA
HapyxHuii nopaowun l 06patHbIit I nopaowmi I o6patHblit ‘ nopaowmit |  o6parHbit
uamer .
rpyG:nposo:a, MM CpepHerofosan Temnepartypa TennoHocurens, ‘C
65 | 50 l 90 | 50 | 110 50
TonwmHa usonaummn, MM
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
TepputopuanbHblii paiioH: Esponeiickuii paiion PO
Tun npoxnaakn: Hap3emMHan
Bug w3onaumn: nonMMepoBeToH C 3alUTHLIM CRoem
TennonposogHocTk: 0,06000 Br/(m - °C)
Ta6bnuuya B9
TPYBONPOBO
HapyxHbIit noaaowWwmii I o6paTHLIn I noaaowWwmi | oBpaTHbIN I noaalowmi I 06paTHbIA
TW6::::B%:;)3, MM Cpearerogosas Temnepatypa Tennosocutens, ‘C
65 [ 50 [ 90 [ 50 f 110 50
Tonuuxa usonsumm, 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
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
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Cf1 41-103-2000

NPUNOXEHUE

TORAMUMHA NSONALIMN ABYXTPYBHLIX TENNOBLIX CETER NPY NOA3EMHONA NPOKAALKE
B HENPOXOAHLIX KAHAJIAX ¥ BECKAHARLHO

Teppuroprranthblii paitoH: Esponeiickuii paiiod PO

T NPoKNapxM: NOS3EMMAN B HENPOXOAHLIX KaHaNax

Bua, M3onsumm: MaThi MMHEPaNoBaTHLIe NPowmBHLe M-100
TennonposogHocTs: 0,05500 B1/(m - °C)

Ta6anya I.t

TPYBONMPOBOA
Hapyxetii NOAAMOKIMA I obpaTHuit I nopaowmit L o6patHuii I NORAOUWH [ obpaTHeit
M‘” '“mp’ wi Cpenreronosas TemMneparypa tenaoxocurens, ‘C
65 [ 50 [ 90 | 50 | 10 | 50
TonumHa n3onsm, 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 g1 91 82 92 100 100
630 88 88 95 85 100 100
720 90 90 98 g8 104 104
820 88 88 o8 98 105 105
820 91 91 98 99 107 107
1020 88 88 97 97 105 105
1440 92 92 98 98 99 99

Teppyropranthbiid panoH: Esponeiickmii paitoH PO

Trn NPOKRAAKM: NGAIBMHAR B HENPOXOBHLIX KAHANAX

Bug n30nsupm: MaTH M3 CTEKARHHOIO WTANeAHONo sonoKHa M-35, 50
TennonposogrocTs: 0,05400 Br/(m -°C)

Tabnnua 2

TPYBEONPOBOA
Hapyxmuit oaa0uYA l obpaThetii l NORAOUPIA ] obpaTHLI [ nonaoLwii ' obparHuii
TPYSONPOSOAA, MM Cpenseronosan Temnepatypa Tennoxocutens, 'C
66 | s T e [ 50 [ 110 | 50
TORUYHE OARIMN, 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




Cn41-103-2000
lMpononxenne npunoxeuns I

Oxonyvanue Tabnuup .2

TPYsOnrPOBOA

HapyxHbisi nopalowmii | o6parHbii I noaaoumi | o6paTHbIi L nopaloLwmit | 06paTHLIA

anamerp

TpY6ONpOBOMA, MM CpenHeronoBsan Temnepatypa Tennoxocutens, "C

65 | 50 | 90 l 50 | 110 1 50

TonmuumHa U3onaumm, MM

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

TepputopuanbHbiid paiios: Esponeiickuin paiion PO

Tvin NPOKNaaKu: NOA3EMHANA B HENPOXOAHbLIX KaHanax

Bua nsonauuu: NauTb MUHEPaNOBaTHLIE HA CUHTETUYECKOM cBsa3ylowem M-75
TennonposoaxocTb: 0,05700 Br/(m - °C)

Tabnuya I3

TPYBONPOBOL
HapyXHbi% nopaLLmit [ o6paTHbiii L nopalowmi l o6paTHbI L nopaowmi I 06paTHbIA
prg:sgaf;a, MM CpepHeronosas TeMnepartypa tennosocutens, ‘C
65 [ 50 [ 90 | 50 | 110 ] 50
TomumHa u3onaumm, 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
630

720

820

920
1020
1440




€N 41-103-2000

lpogonxexne npunoxeruns I

TepputopuanbHblit panoH: Esponenckunin paimol PO

Tun Npoknankun: NOA3EeMHANA B HENPOXOAHbLIX KaHanax

Bua usonauun: NAUTLI MUHEPANOBATHLIE HA CUHTETUYECKOM cBsidylowem M-125
TennonposogHocTb: 0,05400 B1/(m - °C)

Tabnunua 4

TPYBONMNPOBOA
HapyxHbiii noaaioLmii l 06paTHbI ! nofaloumii | o6paTHbiit l nopaowwmii l o6paTHLIN
prS:::c::)?a, MM CpeaHerogosas Temnepatypa TennoHocurens,, "C
65 l 50 [ 20 | 50 | 110 | 50
TonwuHa 1UsonauumM, 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

TepputopuanbHbill paiioH: Esponeiickuit pation PO

Tun npoknagkn: noasemHan 6eckaHansHas C KOHTPONEM BAXKHOCTH
Bug naonaunn: neHononuypeTaH B XeCTKoW NONnMaTUReHoBon obonouke
TennonposogHocTb: 0,03300 Br/(m - °C)

Ta6anyaflb

TPYBONPOBOA

HapyXHbIit noaalowwii ] o6paTHLIi I nopalowmii l o6paTHwit L noAaIoLLMI | o6parHuii
avamertp
TpybonpoBoaa, Mm

Cpepxeroposas Temneparypa tennoHocurens, ‘C
65 | 50 | 90 | 50 | 110 | 50

TonwmHa n3onaumm, MM

25

45

57 28 28 28 28
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 58 58
426 56 56 59 59
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Cn 41-103-2000

Tpogonxenne npunoxenuns

OkonyaHue tabnmupt .5

TPYBEONPOBOA
HapyXHi# nopalowmi I o6paTHbiti I noaalowmii I o6paTHbI I noaaowmit l 06paTHLIl
prﬁon:::;fa, MM CpepHeropoBas Temnepartypa tennoHocurens, ‘C
65 | 50 | 90 | 50 | 110 50
TonuwmHa usonauumn, MM
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
TepputopmansHbii paiod: Esponeiickuin paiioH PO
Tun npoknaaku: noa3emHan 6eckaHanbHas
Bug usonaumu: nerkuit neHo6eToH
TennonposogHocTb: 0,05000 Br/(m - °C)
Tabnuua 6
TPYBEONPOBOA
HapyXHiit nopaiowmi l oBpaTHbiit l nopaowwii | o6paTHbii l noaaowmi l o6parHbiii
avamerp X -
Tpy6onposoaa, MM Cpeatieroposas Temneparypa rennoHocurens, ‘C
65 l 50 | 80 [ 50 l 110 50
TonwwmHa usonauumn, 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
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Oxonyvanne npunoxeuns I

TeppuTOopmancHeii paroH: Esponenckuin paon PO
Tun npoknapxu: nopgsemMHan 6eckaHanbHas

Bua usonaunu: nonumepbeToH
TennonposogHocTe: 0,06000 Br/(m - °C)

Tabnuua N7

TPYBONPOBOA
HapyxHbik nopaowmii I o6paTHbiit | nopaiowii l o6partHbiit I noaaowui I o6paTHbii
rpyﬁon:;;mifa, - CpeaHeronosas Temneparypa TennoHocurens, °C
65 [ 50 [ 90 [ 50 [ 110 | 50
TonumHa n3onaumu, 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
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Kniouesbie cnosa: nsonsuma rennoeas, o6opyaosaHue, Tpy6onposog,

Usparmne opuumansHoe

CBOA NPABUJ1 NO NMPOEKTUPOBAHMIO U CTPOUTENILCTBY
cn 41-103-2000

fipoexTupoBaHue Tennosoi uaonsuun oéopyaosanna n Tpyéonporonos

Hau. uap. ota. J1.H. KysbmurHa
PepakTop J1.H. KyssmuHa
Texunueckun pepakTop J1.5. Nonosa
Koppexrop U.A. Pssanuyesa
Komnbiorepras sepcrka T.A. BapaHoBa

NognucaHo B neuvate 08.02.2001. ®opmar 60x841/,.
Meuats odpceTHas Ycn.new.n. 5,1. Tupax 100 ak3. 3aka3 Ne 677.

PenepanbHOE roCYIapCTBEHHOE YHUTapPHOE MpENNpPUITAE
«lleHTp mpoekTHOH Npoaykumu B cTpoutenscTe» (OIYI1 IIIIT)
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Tea.: (495) 482-42-94 — otaen 3aKa3os;
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(495) 482-42-97 — npoekTHBI KaGUHET.
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BHAMAHUE!

Mucbmom MNoccTpos Poccun ot 15 anpena 2003 r.
Ne HK-2268/23 coobuiaeTcs cneayiouiee.

OduumnansHbiMu n3gaHuamu Focctpos Poccuu, pacnpocTpaHaeMbiMin Yepes pos-
HU4HYIO CeTb Ha BYMaXHOM HOCUTENEe U MMEeWUMKN Ha 0GNOXKEe M34aHUs COOTBeT-
CTBYIOWMIA ronorpaduyecknin 3Hak, SBNAI0TCA:

CNpaBoO4HO-UHPOPMALMOHHBIE U3AaHUA: «MHPOPMaLMOHHBLIA BlonneTeHs 0 Hop-
MaTVMBHOW, METOANYECKON N TUNOBOK NPOEKTHOR JOKYMEHTauuun» u Nepeyers «Hopma-
TUBHBIE Y METOAMHECKNE AOKYMEHTbI N0 CTPOUTENLCTBY», U3aaBaemsie [0CyRapCcTaeH-
HbIM YHUTapPHbIM NpeanpusaTuemM — LIeHTp NpOEKTHOW Npoaykumn B ctpoutensctee (YN
UNmn), a takke Hay4HO-TEXHNYECKUIA, NPON3BOACTBEHHLIN MNNIOCTPUPOBAHHBIN XYpHan
«BlonnereHb CTPOUTENLHON TEXHUKU» UaaaTenbcTea «BCT», B KOTOPLIX Ny6ANKYeTCH WH-
dopmMaumsa 0 BBEIEHUM B 1IeINCTBUE, UBMEHEHUN N OTMEHe deaepanbHbIX U TeppuTopuU-
anbHbIX HOPMATUBHbIX AOKYMEHTOB;

HOPMaTUBHaA U MeToaMYeckKas OOKYMEeHTaums, yTBepXaeHHas, cornacosaHHas,
ono6peHHas unu BeegeHHas B aeitctene Moccrpoem Pocecuu, uagasaemas Myn LNM.


https://meganorm.ru/mega_doc/norm/metodicheskie-ukazaniya/0/muk_4_1_3460-17_4_1_metody_kontrolya_khimicheskie_faktory.html

