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CTPOUTENIbHBIE HOPMbI U MPABWIIA POCCUINCKOV GELEPALNMN

TENJZIOBAS U30/1SLUNS OBOPY1OBAHMUS
M TPYBOMNPOBOAOB

DESIGNING OF THERMAL INSULATION OF EQUIPMENT
AND PIPE LINES

1 OBJIACTD NTPUMEHERUA

HacToswve HOPMbl ¥ Npaswvna cnegyeTt cobnw-
AaTh NPM NPOEKTUPOBaHNMM TENNOBOU N30NI[UMN HA-
DY>XHOK NOBEPXHOCTU 060pynosaHusa, TpybonpoBo-
DOB, ra30x0008 U BO3AYXOBOOOE, PACNONOXEHHLIX B
30AHUAX, COOPYXEHVAX M HA OTKPLITOM BO3ayxe ¢
TemMnepaTypon COOepXawmnxcs B MUX BewecTs OTF
murHyC 180 po 600 °C, B TOM uncne Tpydonposonos
TennoBbLIX CeTen NpPu BCcex Cnocobax npoknagku, v
npeaHasHaveHHOn 418 obecnevenns nx akcnnyara-
UMOHHOM HAOEXHOCTH, 6e30NacHOM 3KCnAyaTaummn v
HEeObXoaMMOro yposHs 3HeprocbHepexenunn. lpu
NpoEexTUPOBaHnUK HeQbxoanMo cobmoaaTts Tpebo-
BAKVA K TENNOBOW U30AKUMKM, CoaepXalmecs B HOp-
MaxX TEeXHOMOrMYeckoro NPpoexKTupoBaHns U Opyrmx
HOCMATUBHBIX AOKYMEHTAX, YTBERXAEHHLIX MNn CO-
rAACOBAHHLIX | occTpoemM Poccum.

HacTostuMne HOPMB HEe pacnpOCTpPaHATCH Ha
NpOEKTUPOB3aHIE TENNOBOW U30NsUMn 0Bopynoea-
HWA ¥ TPYOONDPOBOA0S, COAEPXAUMNX U TPAHCNOPTH-
DYIOLLMX B3PLIBHATHIE BELIECTBA, U30TEPMUYECKUX
XPaHUNnLY, COKVDKEHHBIX Mra308B, 34aHnn ¥ NOMeLleHnn
ONA NPONIBOLCTEA N XPAHEHMS B3PLIBYATHIX BEWECTB,
ATOMHDBIX CTAHUNWA U YCTAHOBOK.

2 HOPMATHBHDBIE CCbIJTIKH

[lepeyeHb HOPMATUBHLIX AOKYMEHTOB, Ha XOTO-
DLIC NPUBEAECHLI CCHINKKU, [aH B NIPUAOXEeHU A,

3 TEPMNMHN B ONTPELENIEHNH

NNOTHOCTL TENNONIONAUMOHHONO MaTepna-
na p, Kxr/mM3, — genuunHa, onpefensemMas OTHOWEeHU-
eM M3cCChli Matepunana KO BCeMYy 3aHUMaceMOMY UM
obHBemMy, BrIOYAA NOPLE M NYCTOTH,

Ko3dbnumenT rennonpoBogHoc™ 4, BT/
(M-K), — xOnn4ecTBO TEennoTu, nepeaaBaemMoe 3a
EAVHNLY BDEMEeHW Yyepes eguHuuy owagn mao-
TEPMUNYECKOW NOBEPXHOCTHM NPy TemMneparypHOom

rpaameHTe, PAaBHOM eomHuue.

Nananyne odpuunansHoe

llara ssenerns 2003—11—-01

PacyeTHas TennonpoBoaHoOCTL — xO3dduumn-
eHT TennonpoBOAHOCTN TENAOUIONFUMOHHOTIO Ma-
TepMana B 3KCryaTaumoOHHbIX YCNOBUSAX C YYETOM
ero TeMNeParypsl, BAAKHOCTU, MOHTAXHOIO ynaoT-
HEHUA 1 HANWYNS LUBOB B TEMNIOM3ONAUMNOHHON KOH-
CTPyKuM.

NaponposnuaemocTs u, Mr/(m-y-11a), — cnocob-
HOCTb MATEPMANa NPONYyCcKaTh BOOSHLIC napbl, coaep-
Xaumecs B BO3nyxe, noa OEeNCTBHEM PA3HOCTU ux
AAPLUMENILHBIX 43aBAEHMN HA NTPOTVMBONONOXHLIX NO-
BEPXHOCTAX CNOR MarTepuana.

TemMneparypoOCTONKOCTL — CNOCODHOCTL Ma-
Tepnana COXpaHaTh MEXaHMYeckme CBOCTBA NP No-
BHILLEHIK MK NOHMXEHWM TEMNEPATYPHE. XapaKTe-
PU3YETCH NpefenbHbiMy TeMneparypamm npumMmeHe-
HUSR, NPW KOTOPLIX B Marepuane OoOHapyXnBaTCH
Heynpyrve pedopmaunm (Npyt NOBSLILLEHWNW Temne-
PaTypbl} Unit paspylieHmne CTPYKTYDSH! (NPn NoOHMnXe-
HWUM TeMNepaTyps) NOL CKXUMANLWEN HArPY3KOWN.

YNROTHEHNE TeNAONIONARUMNOHHLIX MaTepn-
aN0B — MOHTEXHAS XAPaKTEPUCTUKA, ONpenensioulas
MAQOTHOCTE TENNON3ONKUMOHHOIO MaTepuana nocne
ero yCTaHOBKY B NPOEXTHOE NOACXEHWE B KOHCTPYK-
UK. YnnoTHeHne MaTepmnanos XapaKkrepniyercs KO-
IODHLUFCHTOM YIIIOTHEHNWNA, 3H3YEHWNE KOTOPOro
onpenenseTcs OTHoWeHneM obbvema marepuana nnm
n3penust K ero o6vemy B KOHCTRYKLMNA.

Tennon3onNIUNONHAA KOHCTPDYKUNMS — 370
KOHCTRYKUMSA, COCTOSUAR U3 OQHOIrC N HEeCKOMb-
KX CNOoes Tennon3onaumoHHOrO marepuana (nsae-
Nk}, 3aWTHO-NOKPOBHOIO CNOA U INeMeHTOB Kpen-
nenms. 8 COCTaB TenNOn30ASLUMOHHON KOHCTPYKLUMK
MOMyT BXO4¥Tb MApPOM3ONALMOHHLIK, NPesOoXpPanu-
TENLHBIN ¥ BHPABHUBAOWINM CNOW.
MuorocaonHas Tennon30MSUNOHHAN KONCT-
PYKUME — 3TO KOHCTPYKUNA, COCTOAWLAR M3 OBYyX M
bonee cnoes PasnnYHbLIX TenoN30nLNMORMHbIX Ma-
TEePUINOs.

[1OKPOBMDLIA CAOM — INEMEHT KOHCTPYKUMN, YC-
TasHaBRMMB3EeMbIV MO HAPYXHOW NOBEPXHOCTY TENnNoO-
BOW N30A9UMK 48 33lnTH OT MexaHuyeckKmx no-
BREeXaeHUK N BO3OCUCTBUS OKPpYXalouien cpeabl.
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NMapoOn30ARUNOHHDBIN CAON — J1IEeMeHT Tenno-
N30MSIUMOHHOM KOHCTPYKUMK 000pYyaoB8aHmns v Tpy-
bONpPOBOAOB C TeMnNeparypourt HMXe Temneparypb
oKpyxXaluien cpens, NpeacxpaHsiown Tennon3o-
ASUMOHHBIA CNOW OT NPOHUKHOBEHNUA B HEro napos
BOAL! BCREOACTBME DA3HOCTU NapumanbHbLIX DaBne-
HUW napa y xonoaHoun NOBEPXHOCTU U B OKPYXAK0-
uiewn cpepne.

NpenoxpannrenbiLin CNON — IEMEHT Ter-
NOU3ONAUMOHHOW KOHCTRYKUWM, BXOOSUIMWN, KAK Npa-
BMNO, B COCTAB TENAOU3OASUNOHHON KOHCTPYKUUN
ons 06opynosanmna n TpydbonpoBOAOB C TeMNepa-
TYPOU NOBEPXHOCTH HUXE TEMNEPATYPH OKPYXAIO-
ey cCpents C uensid 3auinThl NApOMN30OARUMOHHONO
CAOR OT MEXaHU4YeCckKmnx noBpexXaeHnu.

Temnepatypubie aedopmaumm — Tefnnosoe
pACLWIUPEeHne U CXaTtne maonmpyeMmou noBepx-
HOCTW W 3M1€MEHTOB KOHCTPYKUWY NOA BO34enCTBu-
€M N3MEHEHUS TeMNepaTypHbIX yCRosu Npyt MOH-
TaXe W 3KCnayarTaumm n3ompyemMoro obsvexra.

BLIPDABHUEBIIOWINN CIION — 3/IEMEHT TeNnnou3o0-
NAUMOHHOW KOHCTPYKLNY, BHINOTHAEMbIN U3 YNPYInX
PYNOHHBIX UK NMCTOBLIX Marepvanos, yctaHasnn-
BaETCs NOM MRTXA NOKPOBHLIV CHOU (HaNpmuMep, m3
NAKOCTEXNIOTKAHN) ONs BuiPABHUBAHWSA DOPMbI NO-
BEPXHOCTH.

4 OBLWIMNE NOJIOXEHMA

4.1 TennonsonaunoHHas KOHCTPYKUMS A0NIXHA
obecneumBsats HOPMAaTUBHLIA YPOBEHbL TENAOBLIX
noTepsb 06opynosannem n Tpybonposonamu, 6e30-
NACKHYI0 O YyenoBexa TeMneparypy mx HapyXHbiX
NOBEPxXHOCTEN, TpebyemMbie NnapamMeTpol TenNOXono-
DOHOCUTENS NPy IKCNAyaTaunn.

4.2 KoHCTpykumm TennoBon wnionsumn Tpyb6o-
nposoaos U 060pyAOBaAHVA AOMKHLI OTBEYATL Tpe-
OOBaAHUAM:

- SHEPIOADPEXTUBHOCTU — UMETH ONTUMAANBHOE
COOTHOLWEHWE MexXly CTOMMOCTLIO Tennoun3onaumn-
OHHOW KOHCTPYKUMKU U CTOMMOCTLIO TEennosbiX MNo-
TEPL YEePEe3 U30ARUNIO B TEYEHME pACHEeTHOMO CPOoKa
axcnnyaraumm;

- 3KCTUIYaTAUNOHHOM HANEXHOCTM U NONTroBeY-
HOCTH — BLIZEPXUBATH BE3 CHMXEHNA Tenno3awmnT-
HbiX CBOMUCTB W Pa3pylwieHna 3KCNAyaTaumoOHMbie,
TEMNEPATYPHbLIE, MEXaHUHECKNE, XUMNYECKne n gpy-
re s030enCTBUS B TeYEHMe PACHeTHOrD CpoOKa 3KC-
nayaraumn;

- 6e30NacCHoCT QI8 OKPYXAKWERr cpeaist “
obCcnyxueaouiero nepcoHana Npu 3Kcnnyaraumn.

Marepuvans, NCnNonb3yemMbie B TeNNOU30ALNOH-
HbIX KOHCTPYKUMAX, HEe OOSIKHL BHIOENATHL B NPOUEC-
ce aKCcruytyaraumm speaHsuie, noXapoonacHbie 1 B3Psbi-
BOONACHbLIE, HEMPUSTHO NaxHyline BeulecTsa B KO-
MYecCTBax, NPeBLILLAIVWNMX NPpeaenbHO 4ONYCTUMBIE
KOHUEHTRAUMu, a Taxxe bonesneTBopHbie Hakrepwn,
BUPDYCHI U rpmnbxu.

4.3 py sBuIbOpEe MaTEPMAnoOB N U3genun, BxoO-
ASWKX B COCTas TeNNON30NMAUNOHHLIX KOHCTRYKLUNAW
ONs NOBEPXHOCTEN C NOJIOXMTENbLHLIMKU TeMnepa-
Typamu Tennonocurens (20 °C v suilue), cnenyeT yun-
ThiBaATL Cnepyimne Gakropbi:
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- MECTOPACNONOXEHNE N30NPYEMOTo 0BBLEKT3;

- TEMNEeP3TYPy n30nmMpyemMon noBepPxXHOCTY;

- TEMNePATYPY OKPYXALIEN Cpenn;

- TpeboBaHng NOXapHOM BEe30NacHOCTU:

- arpeccumBHOCTL OKPYXawwewn cpenbi nnm Be-
WECTB, COGepXawWmxcst 8 naonmpyemoix 06vexTax;

- KOPPO3OHHOE B8O31EenCTBHE;

- Marepvan NOBEpPXHOCTY U30MPYEMOID 0ObHEKTA;

- OONYCTUMbBIE HAIPY3KM HA W30AMPYEMYIO f10-
BEPXHOCTD;

- Hanuume snbpaunn n yoapHsix sO30enCTBuN;

- TPebyeMyIo O0ATOBEYHOCTL TENAOV30ASUNOH-
HOW KOHCTDYXKUMW

- CaHNTapHO-rUrmeHnuHeckne TpebosaHms;

- TemnepaTtypy NPpuMEeHEeHUs Tennon3onNaumoOH-
HOro Marepuana;

- TENAONPDOBOAHOCTL TENNOUIDAKUMOHHOO Ma-
Tepuana;

- TeMnepatypHoie gedopmaumn n3onnpyeMbix
AOBEPXHOCTEW;

~ KOHOUIypaumio v pastiepsbl n30nmpyeMon no-
BEPXHOCTHU;

- YCNOBUA MOHTARXA (CTECHEHHOCTb, BHICOTHOCTD,
Ce3CHHOCTbL ¥ Op. ).

TennonsonsumnoHHAA KOHCTPYKUMS TPYOONPOBo-
AOB TeryioBLIX ceTer Noa3eMHON BeckaHanbHoONn
NPOKIZOKN BOMKHA BHIASDXNBATL DE3 pa3spyleHus:

- BO31encCTBMe rpYHTOBLIX BOA,

- HArpy3ky OT MACChi Buillenexauierc rpyHTra u

NPOXOOSULIEro TPaHCNoOpPTa.

[Mpi sLIBOpEe TENNOU3ONFUMOHHBIX MATEPNANOR
1t KOHCTPYKUMK A8 NOBEPXHOCTEeN C TeMNeparypoy
TennoHocuTens 19 °C v HMXe 1 OTPpMUATEeNbLHON
OONOAHUTENHHO CNeaYeT YYNThiBATL OTHOCUTENLHYIO
BAAXHOCTL OKPYX3KIWero Bo3ayxa, a TaKkkKe BNnax-
HOCTb ¥ NAapOoNpOoHNUAeMOCTb TeNNOU30AIUNOHHO-
ro Marepuana.

4.4 B cOCTas KOHCTPYKLNK TENSIOBOMN N30NALMK
0onst NOBepPXHOCTeW C NOACXKMTEAbHOWN TeMNnepary-
POV B KadecTse 00/3aTenbHbiXx 3NeMeHTOB J0/DKMbE
BXOOMThb.

- TeryOM30NAUMOHHBIV CROW;

- NOKPOBHBIN CNOW,;

- 3NEeMEHTHI KPernneHms.

4.5 B cocTas xOHCTRYKUMU TENAOBOW N30ASUNK
ons NOBEepPXHOCTEeN C OTPpULIATENbBHOW TeMnepary-
PO B KavecTBe 0093aTenbHbiX 31eMEeHTOB OO/TXHY
BXOOMTh!

~ TeAOM3CHAAUMOHHLIN CNOW;

- N2PON30NARLLMOHHLINA CNOW;

- NOKPOBHLIK CHIOMW,;

- INEeMEHTHI KDEerU1eHns.

Mapon30onaunoHHbIA CRON ChenyeT NPenycMar-
PUBATHL NPK TEMepaType n3onnpyeMon roBepxHOC-
™ Hrxe 12 °C. HeobxoanMoCTb yCTPOWCTBA Mapo-
M30NSIUMOHHOIO CnOS rpyv Temnepartype Buitse 12 °C
CneflyeT npegycMarpmsats gns obopynosasms u Tpy-
BonNpoOBOAOE C TEMNEPATYPON HUXE TemnepaTypu
OKPYXAIOWEN Cpeibi, ECNMN PACYETHAA TeMnepanypa
N30ANPYEMON NOBEPXHOCTU HKXE TEMNENATYPbLI «TOY-
Kii POCbi» MNPV PAacY4eTHOM AasneHnm 1 BAAKHOCTH

OKPpYXarulero so3nyxa.



HeobxoamMOCTb YCTAaHOBKYM NAPONIONAUMNOHHO-
rO CAOS B KOHCTDYKUWMKN TENA0OBOWM M30Nsumnm 0N
MOBEPXHOCTEN C NEPEMEHHLIM TEMIMEePaTYPHBIM pe-
XNMOM (0T NONOXNTENBLHOWN K OTPMU3TENBHOW TEM-
nepaTtype v HaobOoPOT) OnpeaenseTCs pacyYeToM 4ans
UCKIOYEHUA HAKOMNNEeHMS 8Nnarm 8 Tenaon3oNauu-
OHHOW KOHCTPYKUMW,

AHTUKODDO3UOHHLIE NOKDLITHR U30ANDYEMON
NOBEPXHOCTU HE BXOAORT B COCTaB TENNOM3onsuwn-
OHHbBIX KOHCTPVKUNN.

4.6 B 3asnCUMOCTN OT NPUMEHSAEMbBIX KOHCTPYK-
TUBMbLIX PelueHur B COCTAB KOHCTRDYKUMI O0NOMHN-
TeNbHO MOIYT BXOLMUTb.

- BbiDABHUBAIOUWKN C/IOW;

- NPenOXPaHnTeNnbHbLIV CNOW.

[IpepoxpanuTenbHun CNon cnepyeT npeaycMarT-
DVBATHL NPV NPUMEHEHUU METANNNYECKOro nNoxpos-
HOTO CNOK ANS NPEeAOTBPALLEHUa NespexXaeHna na-
POVM3ONAUNOCHHLIX MATepPnanos.

5 TPEBOBAHUSA K MATEPUAJIAM
M KOHCTPYKUMNAM TENMNOBOGH M3 OJIHLNNA

5.1 B xOHCTPYKUMSX TENAOU3ONSUNKM 000pYN0-
BaHna n TPyboNpOBOLAOB C TemMneparypon cogep-
XaUWMXC! 8 HUX BeuwlecTe 8 ananasone ot 20 °C po
300 °C pna BCcex cnocobos8 npoxnanxy, kpome Hec-
KaHAasIbHOW, Cneayert npuMeHsaTh TeNon30NAUnOH-
HLIC MaTepuansl M NsAenMa C NAOTHOCTHIO HEe B0-
nee 200 kr/M* u x03dbdMUVEHTOM TenaonpoBOa-
HOCTY B CYXOM COCTOSAnKn He Boree (0,06 B1/(m-K)
npv cpegHen TeMmnepartype 25 °C.

Odonycxaerca npyumMeHeHne acbecTosbiX LWHYPOB
AR U30a8uMU TPYBONPOBOAOB YCNOBHLIM NMPOXO40M
00 50 MM BrxmOYMTENBHO.

5.2 B xauecTBe Nepsorg Tennon3onNsunoHROro
CNOR MHOTOCNOMHLIX KOHCTRYKUWK Ternnon3onsa: imu
obopyaosaxug n TpybonposonOB C Temneparypa-
M COAEPXALUMXCH B HM” BEWECTB B aManaloHe oOT
300 °C n bonee gonyCxaeTCs NPUMEHATL TENNOM30-
ARUMOHHBIE Marepuans 1 nagenuss ¢ NNOTHOCTLID
He Bonee 350 kr/m3 n xk0addDUUNeHTOM Tennonpo-
BOAHOCTWM Npu cpepnen temnepartype 300 °C He
6onee 0,12 Br/(m-K).

5.3 B kauecTse BTOPOIro v nocneayouwmx ren-
NONIONAUMOHHBLIX CNOEeB KOHCTPYKUMIA TEnaomn3o-
naumn ob6opyaosanus n TpybonpoBoaoB8 C TEM-
nepaTypowv cogepxawmnxcs B Hnx sewects 300 °C
n Bonee nns scex cnOcoboB NpPOKNADKK, KPpOMEe
BeckaHanbHOW, cnegyer NPUMeHRTsL TeNnnou3ons-
LMOHHLIE MaTepunans ¥ U3oenmsa ¢ NAOTHOCTLH) He
6onee 200 kxr/M° un xosdduumneHToM TENNonNpo-
BOOAHOCTY NpPW cpeaHen temneparype 125 °C we
6onee 0,08 Br/(m-K).

5.4 [1ng Tennon3onfumMoHBoro cnos Toybonpo-
BO4OB C NOMOXMTENBHOW TEMNEePaTypoun npu bHec-
KaHaNbHOV NPpOoKNaaKe Creayer NpUMeHsaTs MaTepn-
anui C NNOTHOCTLIO He Bonee 400 kr/m? » koaddu-
UMEHTOM TernonpoeoaHoCTy He Bonee 0,07 BT1/(m-K)
nPpw Temneparype marepunana 25 °C v BiaxHoCTy,
YKQI3aHHOM 8 COOTBETCTBYOWMX MOCYAIPCTBEHHLIX
CTAaHOAPTAX Ui TeXHNYECKUX YCNOBUaX.
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9.5 [ns TennonsonaumnoHHOro cnos obopyno-
BaHWUR ¥ TPYOONPOBOAOB C OTPULATENbHLHIMU TEM-
neparypamMu cnengyet NPUMEH\TL TeNNon30NaumnoH-
HBIE MarTepuansl ¥ U3genna ¢ NIOTHOCTLIO He HB0-
nee 200 xr/mM® v pacyeTHOW TennonNPOBOAHOCTLIO B
KOHCTpyKumn He bonee 0,05 Br/(M-K) npyn Temne-
paType sewiects mmuyc 40 °C v ebitie n He bonee
0,04 Bt/{m-K) — npu munyc 40 °C.

[py BLIBOPE mMmarepuana Tennou3oNRUNOHHOIO
CNOs nNoBepPxXHOCTU ¢ Temneparypon ot 19 no 0 °C
cnepyeTt OTHOCWUTL K NOBEPXHOCTAM C OTpUuATeNb-
HbIMY TeMneparypamu.

5.6 Marepuansi, NpUMeHIeMbLIC B Ka4eCcTBe Ten-
NOMN30ASUMOHHONO 1 NOKPOBHOMD CACEeB8 B COCTase
TENNONIOASUMNOHHOW KOHCTPYKUMU ODOpYyaoBaHUA U
TPYOONPOBOAOB, ACMKHL DbiTh cepTudUUNpPOBaAHL
(MMETL MIMMEeHNYECKOe 3aKNYeHne, NOXapHbInA cep-
™MEUKaT, cepTndukaT COOTBETCTEBMSA Ka4ecTBa Npo-
nyKunnj.

5.7 KOHCTpyKUMNS Tennoson wacnsunmmn Tpybo-
NPCBOAOR NPY HecxasanbHOM NPpoKanxe O0NXHA
0bnaparthb NPOYHOCTLIO Ha cxaTne He meHee (0,4 Mfla.

MNpu BeckaranbHOM NPOKNASKE TEANOBLIX CeTeN
cnenyeT NpenMyuieCTBEeHHO NPUMEHRTL NpeaBapwv-
TENBHO U330 INPOBAHHLIE B 3aBOACKMX YCNOBUAX TPY-
Ol C N30ONAUMEN U3 NEHONONUYPETaHa B NOANITHU-
nernoson obonouke (FOCT 30732) vnan apMoneHo-
beToHa C yyeToM JONyCTUMOM TEMNePpaTYPHl Npm-
MEHEHUS MATEPUANIOB W TEMNEPaTYPHOro rpaduka
pabOThl TEMNAOBLIX CETEN.

[TpUMEeHeHue 3aChiNHOW n3onauun TRYSonpoBo-
DOB PV NOA3EMHON NPOKNaAKe B xaHanax v bec-
KaHANbHO HEe O0NnycKaeTcs.

5.8 pn becxaranbLHOW NpoKNanxe npensapw-
TENLHO U3ONMPOBAHHbLIE TPYOONPOBOAbI C WU30NR-
UMen N3 NeHONOANYPETaHa B NOANSTUNEHOBOW 000-
noyxke AONXHBE HuITb CHaAbXeHbi CrucTemMon Anc-
TAHUMOHHOTO KOHTPONR BAXHOCTM M30NAUNN.

5.9 He ponyckaeTcs npuMeHsaTs acbecToconep-
XALUNE TENNONIONAUNOHHKLBIE MATEPUANBI A% KOH-
CTPYKUMA TENNOBOW n30onsumm 060DyN0BaAHNR U TPY-
onpoBOoaO8 C OTPUUATENBHLIMW TEeMNEepaTypam
cConepXa YPxXCcs B HUX BELWLECTB ¥ A8 N30N8UNN TPY-
OONPCBOAOE NOA3EMHOW NPOKIALKM B HENPOXOA-
HbIX KaHanax.

5.10 MNpun BeiBOpe TENNOUNIOARLMOHHBIX MaTEepPN-
anoB Y NOKPOBHDLIX CNOEes cnenyer y4nTobiBaTh CTON-
KOCTb N1EeMENTOB TENNONIONAUMOHHON KOHCTRYKUNA
K XMMUYECKY arpectunaHbiM GakTopaM OKpyxXauien
cper!, BKMOYas BO3IMOXHOE BO30enCcTBNne BeWeCcTs,
COAePXaUMXCH B N30MmpyemMom obnekre.

He nonycxaeTcs NPYMEHEHNE Tennon3oNIUNOH-
HBIX MATepPHanos, COAERXatlmX OpraHnyeckmne seule-
CTBa. ON8 U30NRUMYU KOHCTPYKUWM o6opynoBanHms m
TPpYOONpOBOAORB, COQELXAUIMX CUNbHLIE OKMNCIUTE-
mm (kmaoxuy Kkmcenopoa).

Ana meTannunyeckinx noKpsl rMn QOMKHA npenyc-
MaTpmMBaTbCA aHTUKOPDO3UMOHHKAR 3aumnTa Ny Bbi-
BupatbCa MaTepuan, He noaBepXeHHbin s803aen-
CTBUIO arpeCcuMBHOWN CDeabi.

5.11 Ons obopyaosanvs n Tpybonposoaos, Noa-
BEPraluWmnXCs yOapHbiM BO34ENCT8VaM 1 Bnbpaumu,
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CHnI1 41-03-2003

PEXOMEHAVEeTCR NPUMEHATE TeNNON3OoNAUNOHHDBIE
nagenus Ha OCHoBge Ha3anbTOBOIrO CYNEPTOHKOFD
M acbecToBOro BOIOKHA.

Ona 06bvextTos, nogseprawiymxca snbpaunu,
NMPW NTPUMEHEHUN LWITYKATYPHBIX 3aUWNTHBIX NOKPLI-
T CnepyeT npegycMaTpusaTb OK/IeNKY LWTYKATYD-
HOMO 3AWNTHOIO NOKPLITUA C nNogcRenynuen Ok-
PACKOWN.

5.12 lpn npoexTnpoBaHym 0B6LEKTOB C NOBLI-
LHIEHHBIMW C3HUTAPHO-MMrMeHnyecKnmm Tpebosarn-
AMN K COAepXannio fMbiJin B BO3AyXe nomMeuieHnm B
KOHCTPYKUMSX TENNOU30NAUMN HE AONYCKAETCA NPA-
MEeHEeHMWe MaTeEPUaNoB, 3arpPa3HIWMX BO34yX B NO-
NMeuwleHnAax.

donyckaercs npnMeHeHune Tenaon3oASUNOHHbIX
U3AENNN Ha OCHOBE MUHEpanbHOW BaTel Buaa BMC
m BMT no TOCT 4640 c anameTpoM BOSIOKHA HE
bonee 5 MKM nnu napgenunin n3 CynepToOHKOIo CTeK-
NOBONOKHA B 06knaaxax cO BCEeX CTOPOH U3 CTekK-
ASHHOW NN KPEeMHE3EeMHOW TKaH 1 NoL repMeTny-
HbiM 3aWUTHBIM NOXPLITUEM.

2.13 B KOHCTpYyKUMax 1TennosomM M30ARUNN,
npeaHasHadeHHbix ang obecnevennn 3a4aHHON TEM-
nepaTyps Ha NO8ePXHOCTU M30NKRLINN, B Ka4eCTBe NoO-
KPOBHOMO CNOH PEXOMEHAYETCSH NPUMEHRTL MaTepu-
anbi CO CcTeneHsin 4epHoTH He Huxe 0.9 (¢ x0agd-
dUUMEHTOM nanyyenuus He Hnxe 5,0 BT/(m<.K4).

5.14 He aonyckaerTcs NPUMEHeHue MeTannun-
4eCKOro NOKPOBHOIC CNos npu noasemMHon tecka-
HaNbHOW Npoknagxe ¥ npoxnagke Tpydbonposonos
8 HeNPOXOOHbLIX KaHanax. |

MoxposHLIK CNOKX U3 TOHKONMMCTORBOIC MeTanna
C HAPYXHLIM NONUMEDHLIM NOXPHITUEM HEe NonycC-
KaeTCH NDMMEHRATL B MeCcTax, NOABePXEeHHbLIX Npsi-
MOMY BO3AEUCTBUNIO CONMHEYHLIX NYYEH.

2.15 MNokpoBHLIM CNOKM AONYCKAeTCs He Npe-
BYCM3TpPUBaThL B TENNONIONAUNOHHBIX KOHCTRYKUM-

Tabnumua t

AX HA OCHOBE uagennm n3 BONOKHNCTLIX MaTepuna-
NOB C NOKPLITHEM (KIWUPOBAHHLIX) U3 ANIOMUHN-
eBon ONLIM UM CTEeKNOTKaHm (CTexnoxoncTa,
CTEKNOPOrOXun}) M BCNEHEHHOrO CUHTETUYEeCKOro
Kay4yKa ansg n3onmpyemsbix 00bekToB, PpacnonoxXek-
HbiX B NTOMEWeHNaxX, TOHHenax, noapanax v 4yepna-
Kax 3aHnui, ¥ Npu K3HaANbLHOW npoksanxe Tpyodo-
npOoBOAOS.

5.16 Yucno cnoes NApoOU30NAUUMOHHOTO MaTe-
prana B TenAou30NSUMOHHDbIX KOHCTPYKUNMSX 009
0b60opyaoBaHus u TpyHONPOBOAOB C OTPULATENbLHBI-
MU TeMneparypaMm CoAepXaumxecs 8 HMX BEUIEeCTB
pexomMeHayeTcs npnHnMaTts no tabnuue 1.

5.17 Npwn npumMmeHexnn TennOn30ASUNOHHDBIX
MATEPUANOB U3 BCNEHEHHbLIX NONNMEPOR C 33KPbi-
ThiMW NopamMit HeOHXOQUMOCTL NPUMEHEHUS Napo-
M3OASUMNOHHOIO Cnos aonxkHa buiTe 0boCcHOB8aH3
pacyeToM. TIpy UCKRIoYEeHUK NApOU30ONALUMOHHOM
Cnos cnepyer npengycMarpneaTbh repMeTniaynio
CTHLIKOS8 M3aennn MmarepmanamMmm, He Nponyckaiouin-
MW BOAOSHLIE NapLi.

S. 18 TennonsonaumOHHLIE KOHCTPYKUMM 13 Ma-
Tepwanos ¢ rpynnon ropovectm '3 n 4 He gonyc-
KAeTcsa npegycMartpveaTts ans ob6opynosaHng v Tpy-
5ONPOBROAOSB, PACNONOXEHHLIX:

a) B 30aHuNEX, KpoMe 3aaHunn IV cteneHmn orxe-
CTOUKOCTVY, QBHOKBAPTUPRHLIX XUMNbiX JOMOS8 U OX1ax-
AaeMbIX NOMeweHnt XONoaNNLHNKOB;

) B HApPyXHbLIX TEXHONOMMYECKMX YCTAHOBKAX,
KPpOUME OTAENLHO crosuero 0bopynosanHus;

B) HA 3CTaKadax, ranepesax v B TOHHENAX Np# Ha-
nnunn xabenen nnn Tpydonposoacs, TPAHCNOPTU-
DYIOUINX FOPIOYNE BelecTsa.

[1Ipy 3TOM [DONYyCKaAeTCR NPpUMEHEHNe roployux
Martepvanos rpynnel '3 nnn I'4 ans:

- NAPOU3ONAUMOHHONO CNOR TONWWHOW He Do-
nee 2 Mm;

“NMCNo Cnoes Naponu3onAUMOHHOND Martepuana 8 Tennovn3ons-
UMOHHOK KOHCTPYKUMKM B 3aBMCUMOCTH OT TeMnepatypb
aPON30NAUNORHLI Tonumma, MI0ONMPYEMON NOBEDXHOCTHN M CPOKa 3KCrUTyaTaLnm
Marepunan M OT Mneyc 60 ao OT muuyc 61 1o HMXKE
19 °C munyc 100 °C MuHyc 100 °C
{ - .
i 8 net 12 ner 8 ner 12 net 8 ner 12 net |
b 5 b —) -4 — b
NMonvatnnenosas nnexka (FOCT 10354); | 0,15—-0,2 2 2 2 2 3 —
NAeHKa NoAMBUHUNBYTUPaNbLHAA KNes- | ‘ 1 1 . r *
wag (I OCT 9438); nnenxka nonunatvne- 0,21—0,3 ! ! L < : 2 | 2 4 € J. 3
HOBas TepmMoycanoyHas (FOCT 25951) | 0.31—-0.5 1 | 1 1 1 2 2
e - ' + — e
donsra anmomuinesas (FOCT 618) 0.06—0, 1 1 2 2 2 2 2
- A g i — r | - g 2
Waon (FTOCT 10296) 7 1 2 2 2 12 2
|- - 4 e do e = o ¥
Pybtepong (FOCT 10923) 1 3 — - — —_ .
|
I !
1, ( 2 l 3 3 . [ . 1 _ ]
MpumMevyanwnasa
1 [lonycxaeTcs npuMeHeHne QpYyrux Martepvanos, 0becnesmsaninx YPOBeHb CONPOTUBNEHNA NAPONPOHUUAHWUIO He
HUXE, YeM y NPpUBedeHHbIX 8 Tabnnue.,
2 Ons Matepuanos C 3aKpuiTOr NOPUCTOCTHHD, MEeouwinx kOddPuumeT naponpoHnuaeMocTn meHee 0,1 Mmr/ (m-4-113),
BO BCEX CAy4asXx NPUHUMAETCH OOUH NApOU30NALMOHHBIA CNOW.
L

4



- CNOKY OKPACKWN VNV NNEHXM TONWWHOW He Bo-
nee 0.4 MM,

- MOKPOBHOIO Cnos Tpybonposoaos, Pacrnono-
XEHHLIX B TEXHNYECKNX NOABANbHLIX ATAXAX U NOA-
NONBLAX C BLIXOAOM TONLKO HApPyXy 8 3aaHusx | n il
CTEMNEeHEeN OrHEeCTORKOCTY NPY YCTPOWUCTBE BCTABOK
nMHOM 3 M U3 HErcpr4nx mMarepmanos He Honee
yem yepel 30 m anuds Tpybonposoaa;

- TENNOUNIONAUNOHHOINC CNOR N3 3anNMBOUHOMO
NeHoONoOANYPEeTaHa npvt NOKPOBHOM C/I0€ M3 OUMH-
KOBAaHHOW CTaN¥ B H3PYXHbLIX TEXHONOMMYECKNX YyC-
TAaHOBKAX U TOHHENAX.

[TOKpOBHLIA CNOKW M3 CRadboroprymx marepwma-
nos rpynn I 1 n 2, npyMeHseMbIX 4N HAPYXHbIX TEX-
HONOMMYECKUX YCTAHOBOK BLICOTOW 6 M w bonee,
gonxXxeH ObiTh H8 OCHOBE TKAHWM M3 MUMHEDANbLHOMO
MV CTEKNSHHOIrO BONOKHA.

5.19 TennoBas mnaonsums TpydbOoNpPOBOAOB W
oBopynoBaHua ONXHa COOTBETCTBOBATL Tpebo-
saHuam 0e30nacHOCTY M 3aWnThl OKPYXAUWEN
cpeabi.

Ana Tpybonposoa08 HAAISMHOW RPOKIZAKM TP
APVMEHMEHRUN TEMNOUIONIUMOHHLIX KOHCTPYKUMU U3
roplounx marepvwanos rpynn '3 v I'4 cnepyeT npe-
aycMaTpuBaTh:

- BCTABKU OJIMHON 3 M M3 HErOpIoYnX MatTepua-
nos He bonee uyem yepes 100 m annubl TPYHBONPO-
BOAA;

- YHACTKWA TEITOUIONANOHRBIX KOHCTPYKLIUN 13
HEroDKYMX MATepnanos H3 PacCTORHUYU HE MeHee
5 M OT TEXHOAOMYECKUX YCTAHOBOK, COOEPXauinx
roproYne rasbi M XnaKocTy.

MNpu nepeceyeHnn TpydbonposoLOM NPOTUBONO-
X3PHOW Nperpanb cneayer npegycMarpusaTs Tern-
NOUIONAUMOHHBIE KOHCTPDYKUMK U3 HEeropioYmx Ma-
TEPpWAnNos B nNpejenax pa3Mzpa npoTmuaocncxXapHom
nperpanbi.

Tpy NPprUMeHeHny KOHCTPYKUUI TENNONPOBOLOR
B TEMNNOBOWU U30NTUMKN M3 FOPIOYIIX MaTepuanos s
Heropouen 0BDonouxe [oNyckaeTcs He penath NpPo-
TUBONOXAPHbLIE BCTABKY,

TpebosaHMa K NOXapHOU 6e30nacHOCTY Ternno-
N3ONAUMOHHLIX KOHCTPYKUMI TPYyDONpoOsoaoB Tern-
NoBLIX ceTen npusegerul 8 CHull 41-02.

5.20 [na anemenTos 0bopyposanmna v Tpybo-
NpoOBONOSB, TPEDBYWMX B NpoUecce 3kcnayaraumm
CHUCTeMaTU4EeCKOrO HabnaeHNs, cneayeT npesyc-
MaTpmeaTsh COOPHO-PaA3boPHLIE CHLEMHDBIC TENNON30-
NAUMOHHbBbIE KOHCTRYKUMUN,

CheMHbie TeNnNON3ONAUNOHHBIE KOHCTPYKLIMW
DOMKHB NTDUMEHATLCH AN UI0NKUMK HOKO8, DNaH-
LEBbLIX COeaMHEeHN, aPMAaTYDLI, CAnbHMKOBSIX 1 CUNb-
GOHHLIX KOMMNEeHCaToPOoB TRYBONPOBO a8, a TaKkke B
MECT3aX U3IMEPEHWN N MNPOBEDKW COCTORRUS UICNN-
pyeMbiXx NOBePXHOCTEWN.

9.21 izpgennsa n3a MMHEPanbHOWM N CTEXJIRHHOWN
BATH, NPUMEHREMbLIE B Ka4ecTse Ternaousonsuu-
OHHOIrO CNos ons TpybonpoBOLOB NOA3EMHOW KA-
HaNbHOW NPOKNAOKYM, BOMKHBI ObiTL Mapodobuan-
DOBAHYLI.

He nonycxaeTcs NpuMeHeHne Tennou3cnaum-
OHHBLIX MAaTepwnanos, NOABEPXKEHHLIX AECTPYKLNMN
NPK B3anMOO4ENCTBUM C BNAaron {MactTuyHas mi3o-

CHull 41-03-2003

NAUNG, N30enn| U3BECTKOBO-KPEMHEe3eMncThHIe,
NePANTOUEMEHTHBIE U COBENUTOBLIE).

6 NMPOEKTUPOBAHME
TENAOBOW M30NSLIMMK

6.1 OnpeaneneHne TOMUMNHBLL TENNOU3IONRUNOH-
HOTO CNOY NO HOPMWMPOBAHHOW NNOTHOCTW TEenno-
BOIrO NOTOKA.

6.1.1 HopMbI NNOTHOCTM TENIOBOrO NOTOKA Ye-
pE3 M30NNPOBAHHYIO NOBEPXHOCTL 06bLEKTOB, pac-
NOAOXEHHLIX B EBpOnenckoM pernone FPoccumn, cne-
OyeT NpuHUMaTh He DoNnee ykasaHHbIX:

ans obopynosaHunsg y TRy6onpoBoLOB C 10/10-
XATEIbHLIMM TEMNEPATYDAMY, DACNIOAOXEHHbIX:

- Ha OTKPLITOM BO3ayxe — no Tabnvuam 2 v 3;

-~ B noMeweHnu — no 1abnmuam 4 n 5;

ana obopynosarus n TRybonpbosoaos ¢ OTDMA-
LUATETbHBIMY TEMITEPATYPaMU, PACONTOXEHHBIX:

- HA OTKPLITOM 8O3aYXe — N0 Tabnuue 6;

- B NnoMeweHny — no tabdbnitue 7;

noy NPOKIZAKE B HEeNpOXo4HbIX KaHanax:

- N8 TpybonpoBOAOB ABYXTPYOHLIX BOAOSHLIX
TENNOBLIX ceTen — no Tabnnuam 8 n 9;

- AN/ AiaponpoBOO0OB C KOHOEHCATONPOBOAAMMU
NPy X COBMECTHOM NPpOoKNaaKke B HernpoOxXOOHbiX Ka-
Hanax — no Tabnmue 10;

ang Tpybonposoa0s ABYXTPYOHLIX BOASHLIX Tem -
NOBLIX CeTewn npu HecxaHanbHOW Npoxnaaxe — no
Tabnuuam 11, 12.

[ 1DV NDOEXTUPOBAaHM TENNOBOW N30NKUMWM ONS
TeXHONOrnMIeckmnx Tpybonposoaos, npoknanuisae-
MBbiX B XaHanax n beckaHanwsHO, HOPMbI NNIOTHOCTU
TEeNAOBOrO NOTOKa CNEAYET NPUHMATL KaK ans Tpy-
BONPOBOAOS, NPOKNAABIBAEMbLIX HG OTKPHITOM BQ3-
ayxe.
6. 1.2 lNpy pacnonoxennm naonmnpyemsix 0 Lex-
TOB B ADYTX PErMoHax CTPaHbi CAeQyeT NPpMMeHaTh
KO2PPUUMEHT K, YY4UTHIEZIOWMN N3MEHEHNE CTOUMO-
CTV TENAOTH B 3aBUCMMOCTY OT panoHa CTpoOuTeNnL-
cTBa n cnocoba npoknanku Tpybonposoaa (MecTa
yCcTaHoOBKK 060pynoB8aHns):

- HODMbI NAQTHOCTKM TENNOBOMO NOTOKa AONA
NNOCKOW NOBEPXHOCTY U LIMNNHOPUYECKOW NOoBepX-
HOCTWU C YCNOBHLIM NPOxoaom bonee 1400 mm ¢
onpenensiTcs NO popMyne

7 =gk, (1)

- HODMBI MACTHOCTK TENNOBOro NOTOKa o4Na un-
AMHOPUYECKON NMOBEPRXHOCTU YCNOBHDLIM MPOXOA0OM
1400 mm v meree onpepensioTea No opmyne

97 =qK, (2)

roe ¢ — HOPMUPOBAHHAR MNOBEPXHOCTHAR NNOT-
HOCTbL TENNOBOTO NOTOXA, BT/M?, npvHn-
Maemas no tabnuuam 2—7;

g, — HOPMUWPDOBaHHAA /IMHENHAs NNOTHOCTL
TENNOBOrO NOTOXa (Ha 1 M ONKUHLI UNMNNH-
apudyeckoro obvexra), BT/M?¢, npnHumMmae-
Maa no tabnuuam 2—12.

Koaddpuumenr K, yunThiBaOWmMn naMeHeHmne

CTOMMOCTY TennoThi 1 TENNONIDNRUMOHHOWN KOH-
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® Tabnuya 2-— HopMbl NIOTHOCTH TENNOBOro Notoka o6opyaosaHnua 1 TPyGONpPoOBOAOE C NONOXUTENLHLIMW TEMNIBPATYpaMu n

P pacnonox
OTKPbLITOM BO3AYXe M uncne 4acos pabotel 6onee 5000 ©HUK Ha

r — ) F 1 o ) o TeM;ep;Typa renno;ocmenﬂ,“C ) e
3/;;1;);:;?3 npoxo 20 50 f 100 L 150 200 250 [ 300 J 350 [ 400 [ 450 500 T 550 500

Jy . nﬂ;JTf;OCTb TeNMOBOI0 NOTOKa, B1/M R N §
iw_ 15 | 4 l 9 17 | 28 | 3 ﬁ[ 45 | 56 68 | 81 | 9 | o ; 124
20 |4 10 19 28 | 39 50 | 62 75 89 | 103 119 | 135
| 25 ] 5 | 1 20 31 | 42 54 | 67 81 | 95 | 111 | 28 145
40 | 5 {2 23 35 47 | 60 75 90 | 106 123 | 142 | a1
* 50 6 | 14 %6 | 38 | 51 | 66 | 8 98 | 115 | 138 | 183 793
| 65 17 16 29 | 43 58 Wm*i 90 108 | 127 T 147 | 169 | 191
80 1 8 | 17 ; 31 | 46 | e 78 96 15 135 | 156 179 | 202
100 9 | 19 | 34 50 67 85 104 124 146 168 | 192 217
125 10 21 | a8 | 55 74 93 114 136 159 183 | 208 | 2ag
R0 ¥ 23 | 42 | el | 80 | 101 | 132 | 156 | 182 | 209 | 238 | 267
| 200 14 | 28 50 72 1 95 | 119 154 182 | 212 | 242 | 274 | 308
B 250 16 :'" 33| 57 | 82 | 107 | 183 | 173 | 204 236 | 270 | 308 349

300 |18 | 39 | 67 | 95 | 124 | 153 191 024 259 | 296 | 333 | a7a
350 22 | 45 | 77 108 | 140 | 173 208 244 281 | 320 | 3 403
400 25 49 84 117 | 152 187 | 223 262 301 | 343 385 430
] 450 ) 27 “L 54| 91 i 127 163 | 200 | 239 280 322 | 365 | 410 457
500 30 | 58 | 98 | 136 | 175 | 215 256 299 343 | 389 | 436 486
600 _ 34 67 | 112 | 154 [ 197 [ 241 | 286 333 | 382 432 | 484 37

700 38 75 124 170 217 264 313 364 416 470 oy o83
800 43 83 137 188 | 238 | 290 | 343 397 | 453 511 | 571 633
900 a7 | 91 | 150 | 205 J 259 | 315 372 230 | ag0 | 552 616 | 681
1000 |52 | 100 | 163 222 281 | 340 | 400 463 | 527 | 592 | 660 729
1400 " 70 | 133 | 215 | 291 | 364 | 439 | 514 591 670 | 750 | 833 | oig
_ | “ + L°

£002-€0-LY LUMHD



Tabnuya 3— HopMbl NIOTHOCTU TErNNoBOro noroka obopynosanus M TPybonporoaos ¢ NONOXKUTENLHBIMU TemnepatypaMu Npy pacnoioXxXeHnn
Ha OTKPLITOM BO3AyXe u unucne yacos paborst 5000 n mexHee

r—

T —— .

—

——

-

Temneparypa rennoHocntens, °C

-l LI R — e —

o w T w T e T T - T

R —

MpumMmeyanune— [IPOMOXYTOUHLIE 3HAYOHUA HOPM NNOTHOCTHX TENAGBOrO NOTOKA Cneayer ONPsenaTL MHTePNONALMENA.

r;;gjgr:{;faéﬁix:ﬁ 20 50 106 } 150 ] 200 250 300 T 550 ) 400 450 l 500 550 600
r _ o [INOTHOCTL TENAOBOFO ﬂ.oroxa, Br/m_— N d ~
15 4 10 18 28 38 49 61 74 87 102 117 133 150
3 20 E 1" 21 31 42 54 | 67 81 [ 98 | 112 128 146 | 164
- 25 e 12 23 | 34 | 46 59 73 | 88 | 104 120 | 138 157 | 176
40 6 14 26 39 52 67 82 99 116 | 135 154 174 196
B 50 A 16 29 | 43 57 “j 737 |90 k “J07 T 126 ‘ 146 | 167 189 r"é'iz
65 |8 18 | 33 | 48 | 65 82 | 100 120 | 141 162 185 209 234
80 9 20 | 3 | 52 | 69 | 8 | 107 | 128 | 150 | 172 | 197 | 222 | 248
100 10 22 39 57 76 96 116 139 162 187 212 239 267
125 RY: 25 | 44 | 63 84 | 113 | 137 162 189 | 216 | 245 | 276 | 307
i 150 13 | 27 | 48 | 70 92 | 123 | 149 | 176 | 205 | 235 266 298 | 332 |
200 6 | 34 | 59 | 83 109 | 146 | 176 | 207 240 274 310 347 385
) 250 |99 | 39 | 67 | 95 | 124 | 166 | 199 | 234 | 270 | 307 | 346 | 387 | 429
300 L 20 ] 44 ] 76 | 106 | 138 | 184 | 220 | 288 | 297 | 338 | 380 424 | 469
i 350 27 54 | 92 | 128 | 164 | 202 241 | 282 | 324 | 368 | 413 460 | 508
I 400 |30 | 60 | 100 | 139 | 178 | 210 | 260 | 304 | a49 | 395 | 443 | 493 | 54
450 33 65 109 150 192 235 280 326 373 422 475 526 580
500 | 36 71 118 f 162 207 253 | 300 | 349 | 399 | 451 | 505 561 | 618
rﬁ """""""""" 600 42| 82 _ﬂ 135 | 185 | 235 | 285 | 338 1 391 | aa7 | 504 563 | 624 | 686
N 700 47 91 | 150 | 204 259 | 314 | 371 | 429 | 489 551 | 614 679 | 746
800 53 102 | 166 | 226 | 286 | 346 | 407 | 470 | 535 | 602 | 670 | 740 | 812
900 59 112 183 248 312 | 377 443 | 511 581 | 652 725 800 877
1000 1 64 | 123 | 199 269 | 339 408 | 479 552 | 626 | 702 780 | 860 | 941
1400 87 | 165 | 264 | 355 444 532 621 712 | 804 | 898 995 | 1092 | 1193
Bones 1400 w naockue no- MAOTHOCTL TENNOBOrO NOTOKA, BT /M2
BEPXHOCTY - : - - - .
19 | 35 I 54 r 70 l 85 99 112 125 } 141 l 158 J 174 191 ] 205

£€002-€0-1v UMHD



©® Tabnurnua 4 — HopMbl NAOTHOCTH TENNOBOrO noroka ana obopynosanHna U TpyGbonposonoBs C NONOXUTENIbHLIMKA TeMNeparypamMi npyu pacnonoxe-

YCnosHbiid npoxoa

—— — e

HUU B NOMELLBHUH KU Yucne Yyacon paboru: 6onee 5000

il

— .

Temneparypa rennoHocurens, °C

il

S,

-

600

TovEOn08ORa. I 50 [_ioo J_ 150 _I 200 | 250 l 300 l 350 | 400 I 450 | 500 550
- - | _“lzlnomom;ennomro gol;om. Br/m ) r i
L 15 B 5‘{4{ﬁ 66 | 79 | 93 | 107 | 122 | 138
| 20 60 13 | &7 102 | 117 134 151
25 52 | 65 | 79 | 94 | 110 126 | 144 162
4o 73 | 89 | 105 | 122 141 | 160 180
50 80 | 9 | 114 @_} 162 | 173 | 194
] 65 89 | 107 | 127 147 | 169 | 191 214
80 95 | 114 | 135 | 156 | 179 | 202 227
100 | 103 | 124 | 146 169 193 | 218 244
125 113 136 15 184 210 237 265
10 100 | 123 | 147 | 172 | 199 | 226 | 255 | 285
200 118 144 | 172 | 200 | 230 | 262 294 328
250 134 | 162 | 193 | 204 257 | 291 327 364
| 300 148 | 179 | 212 | 246 | 281 | 318 | 357 396
*_ 350 161 | 195 230 | 267 | 305 | 344 385 | 428
400 ] 174|210 | 247 286 | 326 | 368 | 411 | 456
450 187 | 225 | 264 | 305 348 | 892 | 437 484
500 200 | 241 | 282 | 326 | 370 | 417 | 465 | 514
] 600 225 | 269 | 315 363 | 412 | 462 515 569
- 700 247 | 295 | 344 | 395 | 448 | 502 558 | 616
800 ] 270 | 322 | 376 | 431 | 487 | 546 | 606 668
1900 294 | 350 | 407 | 466 | 527 | 589 653 718
__ 1000 318 | 377 | 438 | 50 |__ses 631 699 768
1400 | 485 | 561 | 638 7186 797 880 964
rE:u::mee 1400 1 nnockne noceepx- NOTHOCTL TENNOBOIro NoTtoka, By/m?
e 23 | a4 56 I 69 82 1 94 106 | 118 130 141 153 165

i-

NMpumeuanune— IPOMEXYTOUHLIO IHAHGHWA HOPM NNOTHOCTK TENOBOr0 NOTOKa CAeayeY ONPeNensaTh UHTePNONSUNER.

i

Fr—

e B
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Tabnuya 5— HOpMBI NIOTHOCTH TENIOBOFrO NOTOKA Ans 060pynopanust U TpyOONPOBOAOB C NONOXUTENLHBIMW TEMNEPATYPaMU NPHU PACNIONOXe-
HUKM B NOMELIOHUN 1 Yncne yacos padorei 5000 n meHee

gl

P

Ty

YCNOBHLIK NPOXoL

r—'_

Temneparypa 1ennoHocurens, °C

—

L e ooyl

Rl

MpumMeua e — [TPOMEXYTOUYHBI® 3HAYEHNUS HOPM MNOTHOCTK TENNOBOMO NOTOKA Cneayer onNpefensite MHTOPNONAUNSH.

p—

.

Loy BOnDORORG. M 50 [ 100 | 150 | 200 | 250 300 350 l 400 I 450 | 500 550 500
B ] L B | FINOTHOCTK T?nnoioro ﬂOTOKa,ﬁBT/;M ) ]
| 15| 8 T 16 { 25 | 38 46 | 88 | 71 | 85 99 | 114 | 130 | a7
o 20 . 18 28 | 40 52 65 | 79 | 98 109 126 143 181
- 25 8 | 20 31 | 43 56 | 70 85 | 101 | 118 (136 154 174
40 | 10 23 36 49 64 80 96 114 132 152 172 194
|7 |25 |4 | ®4 | 70 | 87 | 105 | 124 | 744 | 165 | 167 | 210
JEE 20 | a5 | e2 | 79 | 98 | w18 [ 139 | ye1 | 8s | 208 | 235
14 | 32 49 | 66 85 | 105 126 148 | 171 195 221 247
16 35 54 | 73 | 93 15 137 161 | 186 | 212 239 | 267
18 | 39 | 60 | 81 | 103 | 126 | 151 | 176 | 203 | 231 261 | 291
* 51 | 44 | 86 | 89 | 113 | 138 | 164 192 | 221 251 282 | 315
) 26 | s3 | 80 | 107 | 134 : 163 L M9a | 225 | 288 | 202 | 328 | 3es
_ 30 | 62 | 92 | 122 | 153 185 | 218 | 283 | 290 327 | 386 | 407 |
34 | 70 | 103 [ 136 | 170 | 205 T 241 279 | 319 359 402 | 446
38 | 77 | 113 | 149 186 224 | 263 | 304 347 | 391 436 | 483
,, | a2 | 85 | 123 | 162 | 201 242 | 284 | 328 | g73 419 | 467 | 517
46 92 134 175 217 260 305 351 398 448 498 55
| 51 | 100 | 144 | 189 | 283 ; 279 | 327 | 375 | 426 | a6 532 | 587
: 58 | 114 164 | 214 | 263 | 314 | 367 420 | 476 1T 533 r 592 .:h o
65 127 182 236 290 345 402 460 520 582 645 710
800 s 14 | 202 ; 261 | 320 Tm 379 | 441 | 504 568 | 635 703 | 772
900 81 | 156 221 | 285 | 349 | 413 | 479 547 616 I 687 | 760 | 834
1000 | 89 | 170 | 241 | 309 378 | 447 | 518 | 590 T 663 | 739 316 | 896
1400 | 120 226 | 318 | 408 492 | 580 | 668 758 850 943 1038 | 1136
bonee 1400 v NnoCkne nosepx- NNOTHOCTL TENNAOBOTO NOTOKA, BT/M? B | )
noeet { 26 ] 46 J 63 T 78 [ 92 T 105 119 132 145 158 171 | 190
* o~ - : — S L

€002-£0-t v LUIMHO



S Tabnunuya 6 —HOpMbI NAOCTHOCTH TEnNNoBsoro novoka ana obopynosanus u TpydonposBoaos ¢ OTPUUATENLHLIMYA TEeMIIepaTypaMu NpW pacnonoxe-
HUW HA OTKPLITOM BO3AYXE

£002-€0-t v UMHO

l : - Te»,,«tnap::n'ypaw TennoHocuTens, °C |
YCROoBHEIA npoxon — - e - U A _ .
TPYGONPOBOAa, MM 0 LMHHYC 10 LMHHYC 20 | munyc 40 [ MNHYC 60 L_wlwnyc 80 l MWHYC 100 [MHHyC 120:[MHHVG 140‘1 MUHYG 160 [MMHVC 180
MTNOTHOCTL TENAOBROIO noToka, Br/m
— . r - . - r - - —r - ' st r e = - T
20 3 3 4 6 7 9 10 12 14 16 17
25 3 ! 4 | 5 6 8 9 11 12 15 17 18
- ——— o S e e 2aae - . — — e e E— —1 o —pen - T -
40 4 5 5 7 9 - 10 12 13 16 18 19
- l et _4:. - - l[—— —_— I . t . . - - -‘ * - i . -
50 5 5 6 8 10 11 13 14 16 19 20
-— ——r — 1+ — — ——-—-————r— s g - e = NNSaEEE e o — T 4 - r
65 6 0 7 9 11 13 14 16 18 20 21
- + - SUUSUSI W e A — $ - i - |- -
80 6 6 | 8 10 12 14 15 17 19 21 22
I —— I SR NS S — ] —_ SR IS E—
100 7 7 9 11 13 15 17 18 20 | 22 23
. S _ i N S N — ] S .
125 8 8 O 12 14 16 18 20 | 21 24 : 25
N— — - - ___._I.._. . U S —— _r_ SR—— - NRRIERR—— E—
150 8 9 10 13 j 15 17 | 19 21 23 L 20 27
P ~ - e e B G So N S «t———————- }
200 10 10 12 16 = 18 20 23 25 27 29 31
e — ~ — . TR—— - S — i ! - 1 SR -
250 11 12 14 18 20 23 26 27 31 33 35
— et SV FEE— B U - N | - — 1
300 12 13 16 20 22 25 28 30 34 36 38
I - e —t— - - e I - —— - 4 { - } e s +— )'* '
350 14 15 18 22 24 27 30 33 36 38 41
— - - 3 — — e | - — - | - .‘_ — - — - - . 8
400 16 16 2 23 26 29 32 34 38 40 43
s — s e e e  ERRRSPRR—" S SR RS X e 4~ o L S T — | - —L —comcee 4 e M e e t
450 17 18 21 : 26 28 31 34 37 39 42 45
: e e — e S f———— - e SR f—ee e - + r —+ -
500 19 21 23 27 30 33 . 36 38 41 44 46
bonee 500 n nnockue MNOTHOCTL TENNOBOro NOTOKA, BT/M?
NOBEPXHOCTM : - - - - ]
11 12 12 [ 13 13 { 14 l 15 15 T 16 17 17
SR - - — - . - — - . - ” l
Mpumeyanune— 1POMBXYTOYHLIE 3HAYEHUR HOPM NNOTHOCTU TENNOBOro NOTOKa CAeAYeT ONPOAeNATL UHTAPNONSLUUEA.
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Tabnuua 7 — HopMmbi NNOTHOCTH TONAOBOro notoka ans oGopynosanng u Tpyéonposonos ¢ oTpuuaTensHbiMK TeMNepaTypaMn Npy pacnonoxe-
HUW B NTOMELLBHNUY

) lj F o remnepaw;;a TBﬂJ;OHO;;TBnﬂ. °C ) - o
| YonosHuid npoxon — — — — - : ~ L
TPYBONPOBOAE, MM 0 { MrHyc 10 l MuHyc 20 [_hlmnyo 40 I MuHyc 60 rr;mnyc 80 E.mnyc 100 | MuUHyc 120 | mMunyc 140 {MMHYC 180] muryc 180
- _— - _ — - ST SR , | |
F FlnoTHOCTL TENNOBOIro NOTOXKA, BT/M

. - —— — |

20 5 10 12 14 | 15 16 18
: S -~ il S ] t - ; r

25 6 12 14 16 17 20

R — j-—_ N SN -

40 7 13 16 17 19 21
SR L N L S

50 7 14 17 | 19 20 L 22
b e e e . — r . | - |- —

85 [ 8 ' 16 18 20 21 23
. _ | | S B AN B
| 80 9 17 19 20 22 24
e e A e — : i . : . — —_— ! -+ —— ! J

100 10 18 20 21 23 25

— _ — — v |

125 11 20 | 21 23 20 27

— S — _— e bbb — Jr v . 4
1560 12 21 | 23 25 27 30
——— e - e ) (UG SN I - — . b e

200 15 25 27 30 31 34
e - ¥ . L- e e T - r - I

250 16 27 30 33 36 38 |
- e — [ S ---k it vaara - - i -

300 19 31 34 37 39 41
I | - L : . | - } —_—

350 21 34 36 38 41 4 |

_ 1 4 | 1 | _
400 23 36 38 41 44 46
e A—L L  samaan S S - . 1 N U—— d
450 25 37 0 | a2 45 48
— L SR S S - } - - U o
f 28 40 42 45 47 49
bonee 500 v nnockue | [TNOTHOCTHL TENNOBOro NoToka, Br/m4
NOBEPXHOCTH e R mam : — ,
15 1 6 | 16 | 16 | 18 6 | 17 [ 17| 18 [ 18 | 18
[ NMprMeyaHKe—POMOXYTOYHLIE IHAMEHUA HOPM NNOTHOCTU TENN0BOF0 NOTOKA CNeAYeT OfipefieN:iTe UHTEPNONALIMEN.
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CHnil 41-03-2003

Tabnuuyua 8 — HOopMN NMIOTHOCTHM TENAOBOTO NOTOKAZ QNN TPYOONPOBOAOB ABYXTPYOHLIX BOASHbLIX Ce-
TeM NPn NOL3ICMHON KaHaNbHON NMPOKNAAKE U NPOAONXHTENBHOCTN paboTu B rog Oonee

fiprhmevanns

5000 u
Cpepneronosass TeMneparypa Tennosocutens (nopamowmn/obpatHuin), °C
YCnosHbLiv
T;}yﬁo:mzxiﬂ 65/50 90/50 110/50 |
CyMmMapHas hmHenHas NNOTHOCTL TennoRoro notoxka, Br/m
4 - s
t—— 25 19 24 28
32 21 26 ! 30
- . — l}_‘ e i R ~ ]
40) 22 28 32
— i 1 i
50 | 25 30 35
- - F % +
65 29 35 40
e | - L i .
30 31 37 43 |
1F - $ n- — } 4
100 34 ! 40 | 46
- l B B —
125 | 39 46 | 52
+— 1 + —
150 42 50 57 ;
200 52 61 | 70
250 60 71 80 I
300 6/ 79 Q0 ‘
1 — I - T
350 75 [ 88 ' Q9
— — . — i ]
400 81 | 96 108
450 L 89 104 117 I
[ T 1 '
500 96 113 127
l -t — i -4 + —
600 111 129 145 |
i — TR 4 $
700 * 123 144 160
800 | 137 160 177 ‘
900 ' 151 176 197
, - T | ; |
' 1000 166 1Q2 212
e —m | I # — — . ]
” 1200 L- 195 | 225 ] 250 ]
1400 221 256 | 283 *
— - N R — i W -— — H

1 Pacuetnpie Cpenmerofoshie TeMnepatypsl BOOn B BOASHLIX TEMNOBLIX CeTwx 65/50, 90/50 n 110/50 °C COOTBETCTBYIOT

| TeMnepaTypHLIM rpadukam 95--70, 150—70 w 180—70 °C.
2 NMpomexyTouMbie 3HaYeHns HOPDM NNOTHOCTY TENNOBOFO NOTOKA CReOyeT OnpenensTh MHTepnonsunen.

- _ - —_—
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Tabnrnuya 9 — Hopmbl IOTHOCTN TENNOBOIro NOTOKA ANK TPYOONPOBOAOS ABYXTPYOHLIX BOASHLIX CETEN
TP® NOA3EMHON KAaHANLHONW NPOXIARKe N NPOAOIXMTENBHOCTH PpaboTm B rog 5000 v »

MEHEee

YCNoBHLIW NPOXOa0
TpybonposOaa, Mm

CpepHeronosas remnepatypa TennoHocuTens (noaanupn/odpaTtHnin), °C

65/50 L

90/50

110/50

CyMmapHas nuHenHas nNNoOTHOCTL TefnoBOro notoxka, Bry/m

25 21 26 31
L 1
32 24 29 33
P r - b s— . -
40 25 31 35
J
50 29 | 34 39
- /. bt
65 32 ; 39 l 45 1
80 35 42 | 48
— L i
Tr ]
| 100 l 39 47 53
125 44 53 60
T t .4
150 I 49 59 66
200 60 71 81
250 71 83 G4
I i
300 81 Q4 105
- 5 - t 4
350 89 105 118 |
400 ag l 115 i 128 “]
450 : 107 | 125 140
500 ] 118 137 152
I | - - .___1‘
600 i 134 156 174
s - . — i N ) -
700 I 151 | 175 194
r ] | i -
800 168 j 195 | 216
900 | 186 216 230
1000 203 234 261
-4 A -
1200 239 277 305
— 1 - I |
1400 273 | 316 349
fipumeyaHnune— CMm npumenanmm x Tabnuue 8.

L i,

13
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Tadannya 10— HoOpMbl NIOTHOCTH TENMOROIO NOTOKA HEPE3 NOBEPXHOCTL NIAVNALNUKA NAPONPOBOROE C KOHABHCATONPOBOAAMY NPHU UX COBMECTHONR
NPoOKNafke 8 HanNpoxXCoAHbLIX XaHanax

Napo-

KOHneHca-
YCNOBHBIR Npoxon nposoa | Tonposoq
TPYGONPOBOAOE, MM

s | 100
25 25 22 | 18
32 vl 23 T 18
_io_ _u25 ZS“L-m
50 26 o7 8
65 32 a1 ”
i 40 35 23
TLOO_ “ 40 38 | 23
126 | 50 49 24
150 65 45 ”7
200 80 r52 f -
250 100 58 31
300 125 | 64 | 33
- 350 50 | 70 | a8
| 400 (80 75 42
| 4501“ 200 81 | 44
500 250 | 86 | 50
*F 60@ 300 97 55
700 300 105 55
| 800 300 114 55

e il .

o

) ] L —— )
MNapo- KotineHca- lapo- KoHpeHca- lapo- KonpgeHca- Mapo- KoxaeHca- Mapo- Konpgenca-
nposoa TONPOBOAQ NPOBOA TONPOB8OA nposon TOMPOROL npoaoca YONPOBOA nposoA TONPOBOA

PacyerHas Temneparypa rennonocurens, °C

150 100 200 100 250 100 300 100 | 350 100

30 18 41 i8 51 18 64 18 79 18

32 18 43 18 54 18 69 18 83 18

1—.; s -

33 18 | 45 18 58 18 73 18 88 _[ 18

36 18 52 18 64 18 79 18 95 18

43 21 58 21 71 21 88 20 103 20

46 23 62 23 81 22 a8 22 117 21

49 23 66 23 81 22 98 22 117 21

g

53 24 72 24 88 23 107 23 126 23
— —— R r___. —— — { ____[____ EEme——

28 27 78 27 94 26 115 26 142 26
* I A B I A B B

68 27 89 27 108 28 131 28 183 28

75 31 99 31 119 31 147 31 172 31

: S S Su—— } R — e - dooo !

83 33 110 33 133 33 r 189 33 186 33
— — _ ~ —d ISV O —

90 38 118 38 143 37 | 171 ' 37 L 200 34
- R — - N S e — - s _H. . R - pp——— |

96 42 127 42 153 41 183 41 213 41
- . | —_— . - | | v v L . R e

103 44 134 ‘ 44 , 162 l 44 193 43 { 224 43
110 50 143 50 173 49 207 49 239 48 |
B R R R R

123 55 159 55 190 54 227 54 261 653

S I —— S USRS WA _—

133 55 ! _172 : 5§ } 203 54 r243 I 59 | 380 ) 53 |

143 55 185 55 220 54 — — — —

MpumMmeaysaHne— [IpOMEXYTOHHLI® IHAYOHNA HOPM NAOTHOCTY TONNOBOINrO NOTOKA CNeayseT ONPsaenNiTh UHTEPNONAUNeN.
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Tabnunuya 11 — HopMbl NIOTHOCTH TENAIOBOTO NOTOKAa AR TPYOONPOBOAOB ABYXTPYOHLIX BOOSHLIX Ce-
Ten Npn NoA3eMHON DeCKxaHaNLMOM NPOKNIALKEe W NPO/AOIXHTEABHOCTH PDAbOTHM B rog

oonee 5000 4
Cpegnerogoeas remrnepartypa Tenstiosocnrens {(nogavouwmn/obpatHun), °C
3;;;:::jﬂgzxiﬂ ] 65/50 1 90/50 110/50
L CyMMapHas NUHerHas HHDT;-!OCTb TennoBOro Novoka, Br/m
1
25 27 32 [ 36 |
32 29 35 39
? 40 31 1 37 | 42
f >0 35 41 [ 47 ]
e | " s »
| 80 45 L 22 | 59
{ 100 f 49 58 66
125 | 56 h 66 j 73 |
! 150 | 63 73 82
r t + — —
| 200 77 93 t 100
250 [ 92 106 | 117
300 105 121 { 133
400 130 | 148 163
450 142 | 162 | 177 ]
500 156 -I 176 194
ébOJ 1_ 179 | 205 " 223 “j
700 o | 201 ] ‘ - 229 149
800 | 226 T 257 | 179 |
900 250 F 584 308 |
L 1000 - 275 ] L 312 1 3(;8 ) :
1200 - 326 368 | 398
i 1400 | ; 376 [ 425- 1 46fL |

fMipumMmeyyanmne— CMm nprmeuaHnst X Tabnnue 8.

"4
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Tadtnunya 12— HopMbl IUTOTHOCTH TEMIOBOIro NOTOKa AT TPYGONPOBOAOE ABYXTPYOHLIX BOLRHLIX Ce-
Ten Npm NOA3eMHOW DecxaHanbLHON NPoKIIaAxe U NPOACSHXKATEABHOCTH PpaboTm B roa
6onee 5000 4 n menee

— -,

MTpnmMmeyaHrne— COMm npwmeyauna X Tabmaue 8.

CpeaHeronoBas teMnepartypa rennorocmurena (nogawnupm/obpatHen), °C -
YCcnogusiv NPoOxXon, r |
TPY6OonpoBOLa, MM 65/50 l 90/50 110/50
CyMMapHast nHenHan NAOTHOCTL TERNNOBCIro nNoToxa, Br/m
. }
25 30 35 40
- e - - + + |
32 32 { 38 43
) 'S ]L +
r 40 35 41 47
’ T e
50 40 47 53
65 40 55 60
L 1 i I
80 51 60 66
— 4 o’ 5
125 65 76 34 i
. i - L —
150 74 ( 86 l_ a4
e -
200 93 107 117
i . 4 + $
| 250 | 110 | 125 138
- - ~1- ~ —— g t
300 126 144 157
L . i } |
1 +
350 140 162 177 J
— - ¢ |
400 156 177 194
| I N R —— - —_ — |
450 172 196 213
— — — T i -
[ 500 189 214 232
. e e — : — i —
| 6cC0 219 249 269
| 700 147 | 290 302 |
J 800 278 312 341
l SR S - 4 ke
l 300 310 349 ‘ 380
1000 341 391 i 414
W - — — — ) —
12C0 401 454 491
1 - — + ]
1400 AG7 523 | 567 i

CTRYKUMU B 3aBMCUMOCTHM OT panoHa CTpOMTESNb-
CTBa vt CNOCOBa Npoknaaxy Tpydonporoaa (mMecrta
yCcTaHO8xM 060pynOoBanus), cneayet NpMHUMaTh no
Tabnnue 13.

G.1.3 PacuyerHbie xapakrepmcTukmt Tennoni3o-
ASUMOHMEIX MATEPHAN0B U M3IJeNn, NMNPUMEHIEMbIX
ona m3onsumm obopynosanmna u Tpydbonpoeropos

16

HaO3eMHON K NOA3EMHON NPOKNA[NoK, cnegyeT npu-
HUMATbL C Y4eTOM NAOTHOCTH 8 KOHCTPYKUMKN, BNAX-
HOCTW B YCROBWUSAX 2KCIAYATALMM, WBOB 1 BANIHNS
MOCTUKOB XON0N3 3NEMEHTOS KPersiesms.
Koaddrnument rennonpoBOaHOCTN YNAOTHRIO-
LWMXCH MATepHanos npvt CNTUMaANLHOW ITOTHOCTVM B
KOHCTPYXUMWM ClegyeT NPUMHMUMATL N0 J3HHLIM Cep-



CHnil1 41-03-2003

Tabnwnua 13 — Koadpduwunent K, y4NTHIBAIOWMNMNA N3MEHEHNE CTOMMOCTH TEMNOTH B 32aBUCMMOCTH OT
PAMOHa CTpOMTENnLETBAa B CNOCcoba npoxnanxyu Tpybonposona (mecrta yctaHoskn 060-

PYAOBaMNKNSA)
Cnocob npoxknagkn 0BopyaoBaHUN
M MeCTopacnoioxexwne obopynosaHna
Panon CTpovTeNbCTea i
Ha OTKPHITOM 8 NOMeweNmA. B HENPOXOAMOM | g o\ ou o 0 i3
BO3yxe TOHUEeNe xaHane
+ +
EBponenckune panoHb 1.0 | 1.0 1.0 1.0
i
Ypan 1 0,98 0,98 0.95 0,94
—t
3anagpHan Cnovips 0,98 0,98 0,95 0,94
BoctouHaa Cvubupb 1 0,98 0,98 0,95 0,94
Aanstnn BocTox | 0,96 0,96 0,92 0,9
Panoubi Kpannero Cesepa v NpmpaBHEHHLIE K 0,96 0,96 0,82 0.9
HVM
I

TUDOUKIUNOHHBIX UCNBITAHNY UM N0 O3HHLIM, NPW-
BEeAeHHLIM B CBOAE nNpaswui Ha npoexkTnpoBaHue
TeNNOBOWN M30NUNN.

6. 1.4 [Npw becxaHanbHOW NPOKAaXe TPpyobonpo-
BOAOB TENNONPOBOOHOCTL OCHOBHOIO CAOR TeNnao-
3ONSUMNOHHOW KOHCTPYKUMM A, onpepgenseTcs no

Ppopmyne
=2, K, (3)

rne A, — TennonposoaAHOCTL CyXOro Marepuana
OCHOBHOTO ¢nosk, Br/{m.K};

K — x03dduumenT, ysThiBAIOIUMN yBEn4e-
HUEe TenNIONPOBOAHOCTH OT YBAIXHEHNA,
NPMHUMAEMbLIK B 3aBMCHMMOCTU OT BMAOA
TENAOUIOASUMOHNHOTO MaTepHana v Tuna
rpyHTa NO Tabnuue 14,

Tabnnua 14

.

Koaddbnument yanaxnenms K

=

*

MaTtepuasn Tenaon30ons- T rpywTa no FOCT 25100

LINOHHOTO CIOR b - ” |
achl-
Mano- | BpaxHun y
| BAXKHBIA meHHtfH
8OQO0OW
[lenononnypertan I 1,0 B 1,0 | 1,0
r +
t ApmonernocteTou 1,05 1,05 1.1
—e — - - R NE—
[leHononumMepmMmnHe- 1,05 1,05 1,1
pan |
I — e —er e 1 L

6.1.5 3a pacueTHyIo TeMrepaTypy OKpyxaouen
cpenbi NP pacyeTax rno KOpMUposaHHOW rMNIOTHOC-

T TENNOBOTO NOTOKA CREAYeT NPpUHAMATD!
a) ans N30ANpyeMuIX NOBEPXHOCTeH, Pacnono-

XEHHDLIX Ha OTKPHTOM BO3AYXE:! Temneparypuoie pe-| 9570 | 150—70 | 180—70
- Ang TexHoAoM4eCcxKoro 060DY,IIOBG.HHH N TPY-  KMBbE BOOSHbBIX Tenio- '
60npoBOAOE — CPEAHIoID 33 oA, 8bix ceteunt, °C
- As TPYBONPOBOAOE TENAOBLIX CETEN NPY KPYT - I ‘ I R
noroamyHOn paborte — cpenHini 3a roa; Pa AR TEMMNEPary | 65 30 110
. pa TennoHocuTens f
- BAS TPYOONPOBOAOB TENNOBLIX ceTen, pabora- oC *
OLMX TONBKO B OTOMUTENbHLIA NEPUOR, — CPEeRHI - 1. 1

3a Nepunog CO CpegHeCcCyTO4HONn Temneparypon Ha-
DYXHOrO BO3Aayxa 8 °C u Hnxe;

B) ans N30ANPYEMBIX NOBEPRXHOCTEN, PACcniOno-
XEHHBLIX B noMeuteHnn, — 20 °C;

8) oK TPYHONPOBOAOS, PACNOAOXEHHLIX B TOH-
Hensx, — 40 °C;

) oNs Noa3eMHON NpoKNaoKy B KaHanax nnn npy
beckananbHOW nNpoknagke Tpydonposoaos — cpen-
HIONO 3a FOJ TeMmnepartypy rpyHTa Ha rnybwHe 3ano-
XeHust oCu Tpybonposona.

[lpoy BennumHe 3arnybneHnsa BepxHen 4actun ne-
DEeXPpLITUR KaHana (Npn npoxnagxe 8 KaHanax) vunm
BEOXa TEMNOMIONAUMOHHON KOHCTRYKLMW TPYDONPO-
BOAa {npwv becxkanansHoM npoxknanxe) 0,7 M v meuee
33 PACHETHYIO TEMNEPRATYPY OKPYXAIoLWen cpeqn
OOMXHA NPYHMMATLCS TA Xe TeMneparypa HapyXHO-
O BO34YX4, YTO M NPH HAA3EMHON nNpokiaake.

6. 1.6 PacueTHyio TemMnepaTtypy TennoHocHuTens
TEXHONOMM4EeCKkoro 060opyaosamns v Tpybonposoaos
cnenyer nNpuHuMaTh B COOTBETCTBMM C 33aaHVeM
Ha NPOeXTUPOBAHWE,

Ana TpySonpoBoaos TennoBLIX ceten 3a pac-
YETHYIO TeMfiepaTypy TerAoHOCHUTeNs NPpUHUMaloT:

3) 1 BOBSAHLIX TeNIOBLIX CeTewn:

oA nogannwero Tpybonposona nNpyu NOCTOSH-
HOV TeMeparype ceTteBOn BOObI U KOMYECTBEH-
HOM PerynnpoBatnm — MakCManbHyO Temnepary-
pY TeNNOHOCUTENS;

ONK nopawouero Tpybonposoaa Npyn nepemMex-
HOW TemMneparype CevteBowW BOAbi U Ka4eCTBEeHHOM
perynnposaHin — B COOTBETCTBMN C Tabnnuew 15;

anst 06paTHLIX TPYBOMNPOBOAOB BOASHLIX TENNO-
BLiX ceTen — 50 °C;

Tabnnua 15
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6) O NAPOBLIX CETEN — MAKCUMANLHYIO TEM-
neparypy napa, CpegHoo No ANMHe paccMaTpvBae-
MO0 yu4acTKa naponposca;

8) DNK KOHOEHCATHLIX CeTeUn N CeTeun ropYero
BOOOCHAOXEeHNs — MaKCUMANbHYKO Temneparypy
KOHACHCATA Ui ropsden sonnl.

6.1.7 llpn onpepeneHnn TeMnNeparTypbl rpyHTa
B TEMNEPATYPHOM foAe NoA3EMHOro Tpybonposo-
A3 Tenjsjosbuix certey teMnepatypy TenioBHOCUTens
chegyet NnpuHUMaThb:

019 BOOSKKHDBIX TEMNOBLIX CETeNn — no reMnepa-
TYPHOMY rpaduky PerynupoBadvs Npm cpepHeme-
CHAYHOW TemMnepaType HapyXHOro BO3Ayxa pacyer-
HOIrO MeCsUa;

Ana NapoBbLiX ceTem — MaKCUMManbHYK TeMne-
parTypy napa B paccMarpmsaeMoM MecTe naponpo-
BOAA (C y4eTOM NnageHns TeMneparypk napa no
anwnHe Tpybonposoaa);

O KOHOEHCATHLIX CeTeun n ceTen ropadero BoO-
OOCHAOXEeHUSt — MaKCUMaNbLHYIO TEMNEePaTypPy KOH-
aeHcara “unv Boabl.

6.2 OnpepencHve TONWVHL M30N9unMn No 3a-
OAHHOW BEANUUMHE TennoOBOIrC NOTOKA.

PacyeTHbie napamMeTpb NPDUMHUManT 8 COOTBET-
ctBun € 65.1.5 n 6.1.6.

Hpyn onpepeneHny TONWMHLbE TennoBoOwW M30NS-
UMW cCnenyeT yunTohiBaTh BnusHue onop Tpybonpo-
BOAOB ¥ 0BopynosaHug.

6.3 Onpepenerne TORWWHE TENNOBOWN M30NH-
YW MO 3303HHOWN BeNUUMHE OXnaxineHua (Harpe-
BAHWUSA) BEWECTBA, COXPAHAEMOro B €eMKOCTHAX B Te-
YeHUe ONPeneneHHOrCO BPEeMEHMN.

PacYeTHYI0 TeMnepaTypy OKPYXaruero 8o3ay-
Xa cnepyet NpuHuMaTh Ans 060opyaoBanns n Tpyobo-
NPOBOAOB, PACTIONOXEHHbLIX HA OTKPLITOM BO34YyXe:

- QNS NOBEepPXHOCTEN C NOAOXUNTENALHLIMY TeM-
neparypamMu — cpegnioin Hanbonee xonogHow ns-
TuaHeskn ¢ obecnevenHocTsio 0,92:

- ONS NOBEPXHOCTEW C OTPUUATENbHLIMW TEM-
neparypamMy BeulecTs — CPeAHION MaxCUManbHYIO
Hanbonee xXapkoro Mecaua:

- AAR NOBEePXHOCTEN, PACNONUXEeHHLIX B NOMe-
Liexdn, — B COOTBETCTBUM C 33aHMNEeM HA NpoeKTn-
pOB8aHue, a NPW OTCYTCTBUYM OaHHbLIX O TemMneparype
okpyxawowero sosanyxa — 20 °C.

PacyeTHYI0 TeMneparypy BeuwecTea npmHmMaioT
B COOTBETCTBUN C 330aHMEM HA NpoeKTupoOBaHvie.

6.4 Onpepenexqne TONWKMHL TENNOBOW M30ONS-
UKW NO 3303HHOMY CHVIXEHUIO TeMnepaTypb Be-
lwecTsa, TpaHcnopTupyemMoro Tpybonposoiamm (na-
PONPOBCOaMN).

PacyeTHyIiO TemMnepaTtypy oxpyXawuwien cpenu
cnenyeT NPuHNMaTL Ans TpydonNposoaos, pacnono-
MEHHBIX

- HA OTKPLITOM BO3AyXE ¥ B NOMEWEeHUn — B8
cooTBeTCTBUKM C 6.3;

- 8 TOHHenax — 40 °C;

- B KaHanax win npu beckaHanbHOM NpoxnanKe
TPYOONPOBOAO8 — MUHVMANLHYIO CREOHEMECAYHYIO
TEMNEPATYPY rpyHTa Ha rMydbuHe 3anoxesuns OCH
TPYOOnNpoBsoaa.

PaCcyeTHy0 TeMneparypy TennoHOCUTENs npu-
HAMAIOT 8 COOTBETCTBMU C 334aHMNeM Ha NpoexTu-
poOBaHue.
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6.5 Onpegenexnve TONWMHLI TEeNNOBOWK M30NA-
UMY NO 3303aHHOMY KONUMYECTBY KOHAOEHCATa B na-
pPONPOBOAAX.

PacyeTHbIe NapaMeTPsl OKPYXauWero Bo3ayxa
chenyeTt npmHuMath B cCooTBeTCcTBun € 6.3.

PacyeTHyio TeMneparypy BeuecTsa npuHumMma-
IOT B COOTBETCTBMM C 3aJaHveM HA NPOoexTnposa-
HUE .

6.6 Onpeneneiive TONWMHL TeNaA0BOWM M30NH-
UMY NO 3203aHHOMY BPEMEeHW NpuoCTaHOBKWM OBw-
XEHUA XUOKOro gewecTtsa 8 TpybonpoBopax B ye-
NSX NpeaoTBpaLesns ero 3aMep3anns unm yesenm-
YeHWUS BA3KOCTMW.

PacuyeTHbie napaMeTpbl OKPYXaiwero so3ayxa
M TennoHocuTens cnegyer npuHnMatTb 8 COOTBET-
cremm ¢ 6.3 n 6.5,

6.7 OnpeperexHne ToNUMHL TEenn108OMU N3I0N|-
UM MO 330aHHOW TeMnepaType Ha NOBEepPXHOCTH
N30NRUNN.

6.7.1 Temnepartypy Ha NOBEPXHOCTN TEMNIOBOW
MIoAAUMM CregyeT NPUHKUMAaTsL He Bonee, °C:

a) ONs U30NnpPyemMbix NosepxHOCTeENn, Pacnono-
XeHHbLIX B pabouen nnu obcnyxmsaeMon 3oHe no-
MEeLULEeHNK N coaepxXauwvx sewecTsa:

TeMnepaTypon suie 100°C ...l 45
Temnepartypon 100 °Cn Hnuxe .................. . 35
TEMNepPaTypon BCNLIWKY NAPOS

HKE 40 O 35;

6) ons N30 TMPyemMblx NOBEODXHOCTEW, PAcnono-
XEHHbLIX HA OTKLHITOM BO3ayxe B paboyen unn 06-
CNYXMB3AEMON 30HE:

APV METANNMNYECKOM MOKDOBHOM CROS ... 55
ONS OpYyTvx 808 NOXPOBHOIO Cnos ........ 60.

Temneparypa Ha NOBEPXHOCTU TEennosou mM30-
AUV TPYOONTPOBOAOB, PACNONOXEHHLIX 33 Npene-
namu paboyen unu 0OCNYXMBaAEMON 30HLI, HE O0N-
XHa NpesBbitlaTh TEMAEPATYPHLIX npenenos npu-
MEHEHUT Martepranos NOKPOBHOTO CROY, HO He Bhille
75 °C.

6.7.2 PacyeTHyiO TEMAEepaTypy OKPYyXalouwlero
BO34yXa Cnegyer NpuHuMaTh NS NOBEPXHOCTEeW,
PACNONOXEHHBIX:

- Ha OTKPHITOM BO3AyXe — CpeaHion MakCuManb-
HYXO Hanbonee Xapkoro Mecsua;

- B noMeweHnmn — B cooTeeTctemmn ¢ 6.1.5, 6 u B,

6.8 Onpepgenexme TONWMHL TENNOBOW N30ONA-
UMW C Uensbio NpenoTepaeHns KorageHcaum sna-
M 3 CKPYXAWWEero so3ayxa Ha NOKPOBHOM cCnoe
TEeNICBOW U3oNsuynKn obopynosaHns n Tpybonposo-
008, COpEPXauinx sewecTsa C TeMneparTypon Hmxe
TEMNEPATYPbLI OKPYX3WLWero so3ayxa.

DaHHbin pacyeT cnenyeT BuiNOTHATL TONLKC ONs
N30NNPYEMbLIX NTOBEDXHOCTEN, PACNONOXEHHLIX B NO-
MEULEHUHN,

PacyeTHas Temneparypa m OTHOCUTENLHAR BNAX-
HOCTb BO34YyXa NPUHNMMAKTCA B COOTBETCTBUKU C
3a0aHVEM Ha MNPoeKTNPOBaHKMe.

6.9 [ipy pacueTe TONUMHL TEeNNOBOKW M30NA-
UWW C LENBID NPpefoTBpalieHns KoHgexHcaunm sna-
M H3 BRYTPEHHNX NOBEPXKOCTAX 06bexTos, TPAaHC-



NOPTURYIOWMX ra3000pa3HbIe BeECTBA, COAepXa-
Liie BOOSHBIC Napbi NN BOAAHLIC NAPbl 1 ralbl, KO-
TOPBIC NPY PACTBOPEHUN B CKOHOLHCMPOBABWNXCYH
BOOASHbLIX flapax MOrytT npveectn x obpasoBanmnio
arpeCcCcuBHbBIX NPOAYKTOB, PACHETHYHD TeMNepaTypy
OKPYXauwen cpegst cnepgyet npuHuMaTh B COOT-
BeTcTemMK ¢ 6.3,

6.10 [Ins v3onupyembix NOBEPRXHOCTEN C OTPWI-
UaATENbHLIMKY TeMnepaTypamMu, PacroIOXEeHHbIX B
nOMEeLWeHu, TONWMHE TeNnnNon30NaumMOHHOro CNOs,
onpepenexdHas nNo ycnosuam 6.1, 6.2, nonxxa bbiTb
nposepeHa no 5.8. B pesynbrare NpuHMMaeTcs
bonsuyiee 3HaueHne TONWMHLL CNOS.

6.11 Tennon3onsumMOHHYIO KOHCTRYKUMIO C Tern-
AONIONAUMOHHBIM CNOEM M3 OOHOD0OHOIO MaTepm-
ana, YCTaHOBNEHHOTO B HECKONLKO Cnoes, Npu pac-
yeTax PACCMATPMUBAINT KAaK OAHOCAOWNHYIO.

Pacyer TonwmHel Tenaou3onN|umMoOHHOro cnos
KOHCTDYKLUMM, COCTOosWen n3 asyx n 6onee cnoes
DA3HOPOORbLIX MATEPMANOB, cChenyeT NpoBoANTL UC-
X008 3 TOrO, YTO MEXCNOVHAR TeMNeparypa He ipe-
BLilUAET MaKCUManNbLHYIO TENTIEPATYPY MPUMEHEHUSR
TeNAOU3ONSUMOHHOrO MaTepvana nocnenyowyx
Cnoes. TOoNUWMHY KaXO0ro CROs pacCuynTLIBaOT OT-
AenLHO.

6.12 PacyeTHylo TOAWVHY TENNOU3ONAUNOHHO-
rO CNOS B KOHCTPYKUMSX Tennoson wn3onsuum Ha
OCHOBE BONOKHUCTLIX MATepuanos n nanenmn (Mma-
TOB, NAUT, XOACTOR) cCneayeT OKPYINATL 40 SHUHEHNA,
KpaThbix 10 MM, |

B KOHCTRPYKUMAX HA OCHOBE MWHEPANOBATHLIX
LUUNINHOPOB, XEeCTKMX AYEeUCTbIX Matepuarnos, MaTe-
DVANoOB 13 BCNEHEHHOIO CUHTETUYECKOrO Kayyvyka,
NeHONOANITUAEHA W1 NeHONNacToB CReayeT rnpuHn-
MaTh BavXxanwyr K pacyeTHON TOAUIUHY M34enuni
NO HOPMATUBHLIM DOKYMEHTAM HA COOTBETCTRYIOLLNE
MaTEeEDUaANbLE.

Ecnu pacyeTHas ToNwmnHa Tennomn3onsyMOHHO-
rO CNOS He coBnafaeT C HOMEHKNATYPHOW TONULN-
RO BuiDpaHHOro marepmana, cnenyert nNpuHrMaTh
NO OeNCTBRYIOULIEN HOMEHKNaType Hnuxanwyio 60-
nee BbICOKYIO TONMWMHY TENOUI0ASUMNOHHOrO Ma-
Tepvana.

Oonyckaercs npuHmmate Dnuvxanwywo donee
HU3KYIO TONMUWWUHY TEMNON30NSUNOHHOO CAOA 8 CNy-
Y3RAX pPAcYeTa NO TemMneparType Ha NOBEPXHOCTN N30-
NALUMKM Y HODMAM MTNOTHOCTU TeNN0BOIrO NOTOKA, eCnn
Da3HNLUAZ MEXAY PACYETHON ¥ HOMEHKNATYPHOM TON-
WHMHOW HEe NPesLIW3eT 3 MM,

6.13 MuHuManbHyO TONWKHY TEennon3onsum-
OHHOIO CNOA CnefyeT NpuHnMaTh:

NPV U30AK[UNKM UUIMHAOPAMU K3 BONOKHWCTHIX
MaTEPWUANOB — PABHOW MUHUMANLHOW TOMIUVHE, npe-
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OyCMaTpUBAEMON rOCYaapCTBEHHBIMIK CTaHAdpTaAMK
NN TEXHUYECKMMU YCNOBUSMM,

MR MI0NSLUMK TKAHIMU, NONOTHOM CTeXN08010K-
HUCTHIM, twinypamy — 20 mm.

npwv M3009UKKY U3OENTUAMU M3 BONTOKHMCTHIX Y-
NOTHRLWMXCA MaTepmnanor — 20 MM

NPV N3CASUMKM XeCTKMMU MarepuanamMm, nliagemm-
AMU U3 BCNEHSHHBIX NONVMMEDOS — DABHOWM MMNMaNb-
HOW TOMUMHE, NPeayCMaTPMBaEMON MOCYRAPCTBEHHbI-
M CTaROAPTAMU NN TEXHUUECKNMU YCIOBUNAMU.

6.14 lpepenvHags TONWMHA TERNTOU3IOAAUMNOH-
HOTO CNOR B KOHCTRYKUMSEX TENNOBOWM M30N’Uumn 000-
pyaoBaHus v Tpybonposoaos npmsegeHa B nNpuag-
xXeHun b.

ECnuy pacuyeTHas TonwmHa oonblie, 4emMm MoxeT
obecneunTb B COOTBETCTBUM C NDUAOXeHuem b
BbIDPAHHBIN TENNOV3ONSUMOHHBLIM MaTepuan, chegyet
nPUMEHUTL Bonee 3ddexTuBHLIY TENIONIONTUNOH-
HBIX MaTepwuan.

NonmMerenune KOHCTpyKunn ¢ Bonbuwen Tonuin-
HOW TENNON3ONKUNOHHOrO Cnoa TpebyeT TexHnyec-
KOro 060CHOBaHNS.

6.15 TonwwvHy TEennoOu3ONAUNOHHOTO CNONR 8
XOHCTRYKUWSAX TENNOBOW N30N5UMN NPUBAPHON, Myd-
TOBOW N HECHLEMHOW DNAHUEBON apMaTypbt cneay-
€T NPYHNMATL PaBHOW TOAWMHE M3onaumn Tpyo0O-
NpoBoAaA.

Tonwmny Tennon3ONSUNOHHOTO CNOY B CHhEMHBIX
TENNONIONAUNOHHBIX KOHCTPYKUAAX GnaHuessix Co-
eanHEeHun n PnaHuesoy apMaTypst C NONOXWU-
TeNbLHOU TEeMNEePaTYPON TPAHCNOPTUPYEMbBLIX BE-
WeCTs cnenyet NpuHMMaTth PpaBHOW TONWMHE N30-
naunn Tpydbonposoaa, Ho He Bonee 120 mm.

TonwmHy TeNOM30AAUMOHRHONO CAOF B CHhEMHbBIX
TENNOUIONFUMNOHHBIX XOHCTRYKUMSAX DnaHUEsbIX CO-
envHednt 1 GnarueBon apMatTypm TRpybonporoO-
008 C OTPUUATENLHOW TEMNEPATYPOU TPpaHcnopTy-
pYeMbIX BEUIeCTB cnenyert npuenMaTts pasHOW TON-
WnHe n3onauun Tpybonposoaa.

6. 16 [Ing noBepxnocTen ¢ TeMneparypow Bhitlie
350 °C v Hrxe munyc 60 °C He oonycxkaeTcst npuMe-
HEeHWEe OAHOCNOMHBIX KOHCTRYKUMNK. [pn MHoOrocnon-
HCU KOHCTPYKUUK Nnocnenyrume Cnon gomxHbl ne-
PEKPLIBATL WBbLI Npenuaywiero.

6.17 3axkasubie TonuwuHy n obvemMm Tennounso-
ASUMOHHBIX 2N n3 ynanoTHIIOWNXCR MaTepma-
No8 CneayeT onpeaensitb N0 PEKOMEHOAYEMOMY Npu-
noxennio B.

6.18 Tonuwmry MeTananyecxkmnx nucTos, NeHT,
NPUMEHREMbLIX /15 NOKPOBHOMO CNOR, B 3aBUCUMOC-
TV OT HAPYXHOTO guaMeTpa unn xoHopurypaumm ten-
NOU30ONAUNOHRON KOHCTPYKUMU PEKOMEHOYETCS NPU-
HUMaTL o Tabnuue 16.

Tadbnnuya 16 — TonummHa MeTaNnNHYECKNX MNCTOB ONY NOKPOBHOIO CNOK TENNOBOW N30NIALNNK

B munnnmerpax

1

TonuwiHa NuCTa. He MeHee, NPy AMaMeTpe U3onsunn
MaTtepwan ~ }* Ca. 1600 ”
ROKDOBHOMO CNORK | B. 4

P 350 1 menee Cg. 350 no 600 ; Cs. 600 no 1600 NACCKWHE
| E NOBEPXHOCTM
r - ; -

JIMCTBI M AEHTLI M3 HEDXAaRBRENLLEeN CTanv i 0.5 0.5 } 0.8 0.8 1

| 1
i ] A -

i
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OxkoHyarme 1abnuus 16 B mMunnumerpax

TOoNWMHa MMCTa, HEe MeHee, NPy anamMeTpe uloNRUNn

Marepwan ! - 00
noXDOBHOrO Cnos | g. 16 v
P 350 u menee Ce. 350 o 600 | Cs. 600 o 1600 1 OCKME
} NOBEDXHOCTK
. !
JTMCTHL U3 TOHKOANGCTOBOWM CTANM, B TOM 4ncne 05 0.8 0.8 1.0
C NOSUMEPHBIM NOKPLITNEM
JINCTHE U3 ANIOMUHUS 11 ATHOMUHMEBDLIX Cria- 0.3 0.5 0.8 1.0
BORB
- + + {
JleHTu U3 aNIOMUHNE 1 3MOMUHVNEBBLIX crina- | 0.25 0.3 0.8 1.0
BOB J }

6.19 B xauecTBe nokpoBHOro cnos rennoun3o-
NAUMOHHBLIX KOHCTPYKUWA grnamMeTpom naonaumnm 60o-
nee 1600 MM W NNOCKKUX, PACNONOXEHHBLIX B NOMe-
HIEeHWUW C HearpeccuBHb:Mn 1 cnaboarpecCcuBHbIiMM
cpenamMu, JONVCKaeT s NPUMEHATE MeTannuyeckme
ANCTHE 1 AeHTl TonwmnHon 0,7—0,8 MM, a2 gns Tpy-
bonposoaos gnamMeTpom unlonsumn donee 600 no
1600 MM — 0,6 MM,

6.20 JINCThl ¥ NEeHTH U3 aAMOMUENUE U anioMKn-
HUeBbLIX cnNnasos ToNuMRON 0,25—0.3 MM pexomeH-
AYETCSH NPUMEHATL NP PUPOBAHHLIMMA,

6.21 WryxaTypHuliit NOKPOBHLIV CNOW TENAOU3O0-
NMPOBAHHOW NOBEPXHOCTH, PACHONOXEHHOW B NOMe-
LWeHUU, [OMKEH ObiTb OKNEEH TKaHbIO. TOAWNMHY WTY-
KATYPHOO rNOKPHITUS NPY YXIaOKE NO XECTKUM Wik
BONOKHUCTBIM MaTepnanamM B 3aBUCUMOCTM OT Ana-
MeTpa N30mMmpyemMoro oHbveKTa PEKOMEHJYEeTCH npu-
HUMaTb NO Tabnuue 17.

Tabnwunua 17

5 T ~ -
T ONWMHE WITYXKATYPHOMO NOKPLITARA,
MM

Bug waonupyemoro obvexTa

Bua ru30MmumnoHROroO - ,
' Martepunana Tpybonposoabi
(ocHOBaKwne) HAPDYXHbiM
DAAMETPOM, MM O6opyno-
{ - . i BaHuwe
” npo 123 159 w©
BXN. Sonee
- — 1 {
Xectkme nanenns 10 15 20
L — d
BonoxHucThie nage- 15 15-20 20—25
NS

6.22 [hs TennOmnsonfunoHHbLIX KOHCTPYKILMN,
NO4BEPralUIMXCH BO3OenCTBUIO arpeccusHbix cpen,
cnepyert npefaycMarpusars 3amnTy MeTanininyeckmnx
NOKPLITUKA OT KOPPO3INN.

flpn NnpuMeneHnn 8 kKadecTse MNOKPOBHOIO CNOst
NMMCTOB 1 NEHT U3 AIOMUMHUA U ANOMUHKMEBbLIX Cruia-
BOE M1 TENACHMIONFLMOHHOND CNOS 8 CTANTbHOW HEeOKDA-
WEeHHOWN CeTKe mnu Npw yCTPOWCTBE Kapkaca cnenyeT
NpenyCcMaTpuBaTh YCTAaHOBKY NO4 NOKPOBHLIM CROW
NPOXNAOKKN M3 DYNOHHOTO Marepuana mnv OKpacky Mo
NOKPOBHOMY CAO0 U3HYTPY BUTYMHBIM N13KOM.

6.23 [oa NOKPOBHLIV CRAOW M3 HEMETIANIVNYEC -
KX MaTepunanoes B8 NOMEUWEeHNAIX XPaHeHnsa n nepe-
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PaboTKM NnUEBLIX NPOAYKTOB CneayeT npenycMmar-
pPUBAThL YCTAHOBKY CETKU CTAanbHOW N3 NPOBOAOKM
OMaMeTPOM HE MeHee 1 MM C 4YemkamMm pasMepom
He bonee 12X12 Mmm.

6.24 KOHCTRYKUMS TENNOBOW M3CNSUMK QOXHA
NCKI0HaTh ee aedopMaumo v CNon3axne Tennons3o-
ASUMOHHOIO CNO\Y B npouecce akcnnyaraummn. B co-
CTase TennoM3oARUMOHHBIX KOHCTPYKUM 0bopyao-
BaHuA 1 TpybONPOBOA0B ChenyeT NPpeayCMaTpPUBaTL
ONOPHLIE INEMEHTHI ¥ PA3rpyXxamnuive vCTponcTea,
obecneunsanume Mexasn4ecxyio npoOYHOCTL U IKC-
NAY3TAUMOHHYIO H3AEXKHOCTL KOHCTPYKUNA.

Ha BepTUKanbHbix y4actkax Tpybonpoeoaos m
0B0pPYNOBaAHNA ONOPHLIE KOHCTPYKLWK CNeEayeT npe-
oycMaTpmBaTh Yepes kaxabie 3—4 M No BLICOTE.

6.25 B KxOHCTpYKUMSAX TENNOBON n30nsumnn 0060-
pPynoBaHua v TpybonpoBoaCB C OoTpUUaTeNbHBIMYK
TEMNEPATYPaAMU BeWEeCTB He ChenyeT NPUMEHNATL
METAITUYECKNE KPEeneXHbLIe aeTtanu, npoxoafuine
yepes3 BCIO TOMWMHY Teryiou3cnNsunoOHHOro Cnos.
KpenexHoie petanm uim nx 4actm cnegyer npeayc-
MAaTPUBATh M3 MATepuranos C TENNONPOROAHOCTLIO
He bonee 0,23 Br/ (m-K).

NepesaxHbie KpenexHsie getany NomkHLH BuiTh
06paboTarbl aHTUNNMPEHOM ¥ AHTUCENTUYECKNM CO-
CTaBOM.

INEeMEHTH! KpenneHnsa, n3roToBNEeHHbIC 13 yTne-
PDOANCTOM CTaNM, QOMKHL MMETh aHTUKOPPO3INOL HOE
noKpLITHE.

6.26 Pasmeuienne xpenexHbix getaneun Ha n3o-
nUpyembix NOBEPXHOCTAX CnegyeT NpuHNMaTL B CO-
otBetctsum ¢ TOCT 17314,

6.27 [detann, npegycMmarpusaeMbuie ng Kpen-
nexdns Tennon3oNAUMNOHHOW KOHCTDYKLMN H3 nOoBep-
XHOCTU C OTPMUATENBHbIMI TEMIepaTypamMu, A0NX-
Hbi MMETH NOKPOBHLIVI CROY OT KOPPO3NK Uiin U3ro-
TaBNMBaTLCH U3 KOPPDO3INOHHO-CTOUKIMX M3TEPDHaNOos.

KpenexHoie geranm, conpuxkacaumecs ¢ n3o-
aMpyemMon rnoBepxHOCTLIO, cneayert npenycmarTpn-
BaThb.

Ons NOBEPXHOCTEW C TeMNeparypon 0T MUHYC
40 no 400 °C — n3 yrnepooncTov cranm,

ONA noBepxHocTen ¢ TemnepaTtypon suiwe 400
M HKe MuHyC 40 °C — 13 TOro xe marepuana, 4to v
M30anpyemMas nosepxHOCTD.

SAeMeHTH KpenneHus TernnOou3oNAunOHHOIo
CNOS ¥ NOKPOBHOTO CNOR TENNOWV3ONRUNOHHBIX KOH-
CTpykuun obopyanosarnna v Tpybonposoaos, pac-



NONOXEHHBIX HA OTKPLITOM BO34yXe B pavoHax C
DACHETHOW TEMNEPATYPOU OKPYXAOWEero BO3ayXa
Hxe munryc 40 °C, cnepyeT NPUMEHRATL U3 Nermnpo-
BAHHOW CTaNIM NN aNIOMUHNS.

6.28 KoHCTPYKUMS NOKPOBHOMO CNnOs TenfoBoOn
M301AUMM O0MXKHE AONYCKATh BO3MOXHOCTH KOMMNEeH-
caummn TemMneparypHbix aedopmaumn n3onmpyemMo-
ro o6vexTa n TennoU30NRUNOHHON KOHCTPYKUUN,

TemMneparypHbie WBbHl B 3auTHLIX NOKPLITUAX
rOpPM30OHTANLHLIX TPYOONPOBOAOB CneayeT npegyc-
MaTPKMBAaTL Y KOMMEHCATOPROB, ONOP w1 NOBOPOTOB, a
Ha BEPTMKANIbHLIX TPYBONPOBOAAX — B MECTAX yCTa-
HOBKW ONOPHbBLIX KOHCTPYKUUMN.

Mpyu n3onsiunm xectTknMmu GOPMOBaAHHLIMU N3-
nenvaMu cnepyeTt npenycMartpnBarts BCTasky M3
BOAOKHUCTHIX MaTepuanos B MeCTax YCTPOWCTBA
TeMOepaTypPHbLIX LWBOB.

6.29 Buibop Mmarepmana noKpoOBHOIrO CNos ten-
NONIONKUMOHHBIX KOHCTPYXUNK OBOpYOOBAHVIA W
Tpyb0oNpoBOaOSB, PACTONOXEHHBIX HA OTKPHITOM BO3-
ayxe B panvioHax C paCYeTHOW TemMnepaTtypown OKpy-
xawuwero sosayxa muHyc 40 °C u Huxe, cnegyet
NPOV3BOAMTL C YHeTOM TEMNEPATYRHLIX Npeaenoe
NPUMEHEHNA MaTEePHanoB No AENCTBYIOWNM HOPMA-
TUBHbIM OOKYMEHTaM.

CHnil 41-03-2003

6.30. KOHCTpyKUNS Kpennewus noKPOBHOMO
CNost TennosOn M3oNsTuMM 0B0PYROBAHNR U TPYDO-
NMPOBOAOE C OTPUMUATENLHLIMWMN TEMNEepaTypaMn se-
LUIECTB O0MKHA MCKTIOYATh BO3MOXHOCTL NOBPEX-
OEHNS Napon30NIUNOHHOrO CNOK 8 NpOLUECCe 3KCH-
ayaraumm,

6.31 [ina obopynosauna u TpybonpoBoaoe C
OTPULATENbHBIMKY TEMNEDATYPAMMW MNPV NPVMMEHEHVW
NAPOUNIONKUNOHHOIO CRos U3 PYAoOHHbLIX Marepua-
nos 6e3 CNNOoWHON HAKNerWKn cnenyeT npenycMar-
PVBATL repMmeTmniagmo 1WB08 NapOV3ONKUNOKRHOIO
CNOS; NP TeMneparype m3onmpyeMon NOBEPXHOC-
TV HUXe MmuHyc 60 °C cnepyeT Takke npeaycMarpn-
BaTb repMeTmnIaumio Ws0B NOKPOBHOID Cnos rep-
METUKAMM MM NNEHOYHLIMM KNEsWMNMUCE MaTepn-
arnamm.

6.32 [ns HeckananbHON NPOKIaaKM Tpybonpo-
BOAOB TENNOBLIX CETEN B CYXMX MPYHTAX BO3MOXHO
NPUMEHEHNEe U3013Unn 3 WTYYHbLIX QOPMOBAHHBLIX
N3AeN (CKOPNYNLL, CEFMEHTLI) U3 NEHONONINMYpPEe-
TaHa unu nonuMepbeToHa C BOAOHENPOHNLAEMbIM
NOKPOBHLIM COEM, MPKU 3TOM TENNOMNIONRUNOHHLIE
n3genus cnegyer yknanbiBath Ha BOAOCTOMKMX MU
TEMNEPATYPOCTOMKMX MACTUKAX WU KNesX.
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MPUJTOXEHWUE A

(cripasoyHoE)

NEPEMEHD HOPMATHBHDIX OKYMEHTOB, HA KOTOPLIE MMEIOTCH CCHIJIKMN B TEKCTE:

CHull 41-02-2003 Tennosuie ceTtw

FOCT 618—73 dcnbra anioMmHmeBsaa ana Tex-
HUYCCKUX Uesien. TexHnyeckune yCcnosms

[OCT 4640—93 Bata muHepansHas. 1exHmnyec-
KV yCnoBUS

FOCT 9438—385 Mnenka nonmenHmnbyTUpansHas
Knesujas. TexHnueckue ycnosvs

FOCT 10296—79 N30n. TexHnyeckne ycnosms

FOCT 10354—82 Mnenka nonnatTrnneHoBas. | ex-
HUYECKMNE YCOBUN

FOCT 10923—83 Pyb6epouna. Texnnueckme yc-
noBwuA
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FOCT 1731481 YcTpowncTea ONs KpenneHus
TeNNO8ON MU30NAUMU CTANTbHLIX COCYO0B M annapa-
TO8. KOHCTPYKUMS M pasMepbl. lexHuyeckue Tpe-
boBaHuN

FOCT 25100—95 INpyHTi. Knacendunxkaums

FOCT 25851—83 lNnexka nonuaTnaeHOoBas Tep-
MOYCag04Has. TexHnueckmne ycnosms

FOCT 30732—2001 Tpybunl n ¢dacoHHuie nspe-
AN CTanbHbie C TernoBOW n3oasunent U3 NeHono-
nNYpEeTaHa B nommaTuneHoson 0bonouxke. TexHuyec-
KNe yCnoBus.
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APUNOXEHWE b

(pexomergyemoe)

NPEAENBbHLIE TOAWWHDbI TETJTIOU30OASLIMOHHBIX KOHCTPYKLINW
Ang O6O0PYAOBAHNA U TPYBONPOBOAOB

Cnocob npoxknagxw TRybonposoaa
| HapyxHbIi guameTp, HansleMHbin B ToHHeNe i B HenpoxogHoOM xaHane
MM penenbHas ToNWMHa TenAOU3IONKUMOHHONO CAOR, MM, NPpK Temnepartype, °C
19 ¥ Hxe 20 v Bbonee 19 U HKuxe 20 v Bonee o 150 sxn. 151 v Bonee
! ! i
18 80 80 80 80 50 60
25 120 120 100 100 60 80
i i 1. .
32 140 | 140 120 100 80 100
45 140 | 140 120 100 80 100
- — t
57 150 150 140 120 90 120
| 76 160 160 160 140 90 140
89 180 170 180 160 100 140
: 108 180 180 180 160 100 160
| { F
133 200 200 180 160 100 160
159 | 220 220 200 160 120 180 i
L 219 | 230 230 200 180 120 200
4 L
273 240 230 220 180 120 200
| 325 240 240 240 200 120 200
t 377 260 240 260 200 120 200
+ =1
426 280 | 250 230 220 140 220
| 4 i o
t 476 ‘ 300 250 300 220 140 220
530 320 260 320 220 140 220
} 4
630 320 280 320 240 140 220
r T
; 720 320 280 320 240 140 220
820 320 300 320 240 140 220
| L
Q20 320 | 300 320 260 140 220
T_ ’ 5 -
1020 un 6onee 320 320 320 260 140 220
1 - 8
MpumMeuvanwns
1 Ongs rpy6onpoeoaos, paCNONOXeHHLIX B KaHanax, TONWMHA n3ONSUNMKM yKa3aHa U1 NONOXUTENLHBIX TeMNepaTyp Tparcnop-
TUpyembix sewecTs. [na Tpybonposogos C OTpvuate/ibHbIMM TeMnepaTypamMn TPAHCNIoOPTHDYeMbIX BellecTB npeaenbHue ToN-
LW CneayeT NPpUHMMAaTL TaknMu xXe, KaxKk NPy NPOKNaaxe 8 TOHHesNs X,
2 B cniyvae ecnu pacuyeTHan TOAWIMHA M30oNAuwn DONbWe npenensHon, cnepyeT npunmnMats Honee addexTnaHELN TENAON3O-
NRUMOHHLIM MATEPHan U OrPaHNYMTLCR NPedenbHoONU TOAWMHON TernNnoson n3omMuun, eCnm 370 QONyCTUMO NO YCAOBWSAIM TEXHONO0-
| Fueckoro npouecca.
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MPUNOXEHUNE B

(pexoMeHayemMoe )

ONPEAEJIEHNME TOJILLINHDBI U OBBEMA TEMNJION3ONAUMNOHHDIX
U3OETNU U3 YTUIOTHRIOUWINXCRK MATEPHANOB

B.1 TonwmnHy Tennon3onaumoRHOro n3aenms mn3
YRNOTHSIOWMXCA MATEPRHANOB A0 ' CTAHOBKM HA N30-
MpyemMyio NOBepPXHOCTL CNneayer onpenendTsb C yye-
TOM KOIbDUUMEHTa ynnoTHEHns K. no GOpMYynam:

AN UMNMHAPWMYECKOM NOBEPXHOCTY

d + O
5, = oK - -
‘ “d+25

LN NNOCKOWM NOBEPXHOCT

52 — SK(.,

roe o, o,

(B.1)

(B.2)

TONUVHZ TEeEn1on3onaunoRHOro nage-

AU 00 YCTAHOBKM Ha N30INDYEMYIO NO-
BEPXHOCTL (6e3 YNNOTHEHURA), M;

pacYeTHaR TONUIMHA TeMNOM3ONAUNOH-

HOIrO CAO% C YNNIOTHEHWEM B KOHCTPYK-

Ly, M,

H3PYXHbIK QnamMeTP u3onnpyemoro

obopynosadua, Tpybonposona, M;

KO3IDDWMUMENHT YyINNOTHEHNR] TENNON3O-

AAUMOHHBIX N3Oenu, NPUHNMaeMbIiv NO
Tabnuue B. 1 HacTOWEero NpunoXeHus.

Tabnwmwua B.1

MpuvumMmeysyanwne—B cnyyae ecnv 8 dopmyne {(B.1)

K d + o
nponssenetne K ———-

HMMATLCH PaBHLIM eanHulbe.

MEeHbLLUIe eanHnUbL, OHO QONMXHO RPpY-

B.2 py MHOTOCAOHMHOW U3ON[UUY TONTUINHY N3-
Aenus 00 ero ynaoTHeHns caenyer onpeaensTb OF-
OensLHO ANa kaxaoro cnoqa. lNpu onpepgenennn Ton-
LLUMHBL NOCNEQYIOWEr 0 TENAOU3ONFUMOHHONC CNoK 33
HAPYXHbI amameTp (d) npnenMawT agnamMeTp n3o-
nsuMy Npeasiayulero CNos.

B.3 Obvem TennonsonsumoHHbLIX n3gennm m3a
YIAOTHRIOWMXCR MATEPUATOB ONA TerTION3ON[UMOH-
HOID CNos A0 yNAOTHEHUS ChneayeT onpenensits no

dopmyne
V =V

4

K

c‘

(B.3)

V — 06beM TennousonaumnoHHOrQo MaTepmnana
YNK N3NSNNA 0O YNNOTHEHNS, M>;

V. — oObem TennonsonaunoHHOro MaTepuana
VAN M3aenma B KOHCTPYKUMM C YYeTOM
YNIOTHEHUS, M°,

rae

\ . .
Koadpodu- | KosddPn-
TennonsonaunoHHbIe MarTepmans UMeHT ' Tennon3onAuUMOHHLIE MaTepnans LMEHT
l M M30e/InNA YOANOTHEHNA | 1 3penna YNAOTHEMNR |
K | K
| A * 1
I MaThi MMHEPaNOBAaTHLIE NPOLWNBHBLIE | 1,2 MaTthi M3 CTEKASIHHOFO WNATENLHONO BOOK - !
[ Ha «URSA» mapkn: |
}Mam TENNON30oNAUMNOHHLbIE «TEXMAT» 1,35—1,2 M-11 | 36-40" |
MaTet 1 XONCTe M3 cynepToxxoro 6azans- M-15, M-17 2,6
| TOBOTO BOJIOKHA NMPM yXIaaKe Ha Tpybonpo- M-25 npu yxnagke:
BOAb ¥ OBOPYNOBAHME YCAOBHLIM MPOXO- H3 TPYOL! 1,o—1,8*"
OOM. MM: ' Ha o6opynosaHme 1.4
- S - P e i
gé Er/ah?:? Py Cpeanen NAoTHOCT! 3,0 !HHMTH MMHEDANOBATHLIE HA CUHTETHMYEC- | |
- R KOM CBR3YIOWEM M3PKW. |
TO Xe, NPv CpeagHen NNOTHOCTYU 50— 1.5 35 50 15
60 kr/m> 75 1.2
,{15 > 800 npw cpegHen NNOTHOCTHU 2,0 100 1’1
23 xr/m3 '
- . 1 125 1,05
TO Xe, npwn cpenHen NNoTHOCTH S0— 1,5 l —_— - _ ;
60 kr /M3 MNAnTHE N3 CTEXNRHHOIO WTANEefLHOro BO-
‘ - 1{ TOKHa MapKH:
MaTbi N3 CTEKNAHHOTO WTANEALHOrO BONOK- | 1-30 11
HQ H3 CUHTETUYECKOM CBR3YIOULEM MIpPKW: ) )
M-45, 35! 25 1,6 L ﬂ-15, [ ] 17, mit-20 ! 1,2
M-15 2,6 i Flecox nepAmTOoBLIM BCAYYEHHLIN MENKNW | 1.5
JM&DOK 75, 100, 150
" KoadbodruneHT ynnorHesma mares «URSA» mapxn M-11 npu yxnagxe Ha Tpybu yChoBrum npoxoaom A0 40 mm sxn. — 4.0,
npu yxnagke 50 MM n bonee — 3.6.
v Koodpduument ynnoTHenns Matos «URSA» Mapkn M-25 npwn yxnanxke Ha TpyOu yCnogHum npoxogom ao 100 mm sxn. — 1,8,
ce. 100 po 250 mMm Bk, — 1.6, C8. 250 MMm — 1 5.
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YK [69+699.8] (083.74)

Knodeshnie Cnosa. n3onaumns rennosan, odopyaosaHmne, Tpybonpoeoa, NpoexTnposanmne
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