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6 [IpoekTpoBaHNE TEII0BON U30IAIIUN

IIpunoxkenue A. IlepeueHb HODPMATUBHBIX OKVMEHTOB, Ha
KOTOPBIE UMEIOTCH CCHIJIKU B TEKCTE

I[Mpunoxeune B. TlpemenbHble TOMINWUHBEL TEMJIOU30IAIIMOHHBIX
KOHCTPVKIIHNH 11d 000 OBaHMUA U TPVOOIIPOBOOOB

IlpunoxkeHue B. Omnpenenenue TOJIIITNHEI u o0neMa
TEILJIOU30JIAITUOHHBIX U3OEIUN U3 VIIJIOTHAIIINXCI MaTePUAJIOB

BBEIEHUWUE

Hacrosiue cTpouTenbHLEIE HOPMBI M IHIpaBuiia pa3padoTaHBI C
Yy4€eTOM COBPEMEHHBIX TEHAEHLIMK B IIPOEKTUPOBAHUU IIPOMBIIIJIEHHOU
TENJIOBOU U3OJIALMU U PEKOMEeHIalluil MeXOYHapOOHBIX OpraHu3aluu
10 CTaHOApPTU3allu U HOPMUPOBAHUIO.

HopMmaTuBHBIU OOKYMEHT COOEPKUT TpeboBaHUSA K
TEIJIOU3O0JIAIIUOHHBIM KOHCTPYKIIUSM, WU3OeNusAM UM MaTepuasaMm,
BXOOSAIIMM B COCTaB KOHCTPYKIIMM, HOPMBI IIJIOTHOCTH TEIIJIOBOTO
II0TOKa C U30JIUPYEMBIX  I[IOBEPXHOCTEU 00opymoBaHUsI u
TPyOONIPOBOMIOB C [IOJIOKUTETbHBIMU u OTpHUIlaTEIbHBIMU
TeMIepaTypaMu IIpM HX PACIOJIOXKEHWHW Ha OTKPBLITOM BO3OyXe, B
IIOMelleH Y, HeITPOXOOHBIX KaHajlaX U Ipu OecKaHallbHOM MPOKJIaIKe.
B mokymeHTe IpUBEMEHHl IIpaBuUila openesieHuss 00beMa U TOJIITUHEI
YIOJIOTHSIOIMIUXCS BOJOKHUCTHIX TEIJIOM30ISALMOHHEIX MaTepHasjioB B
3aBHCHUMOCTHU OT KO3 (puiimeHTa yIjIOTHEHHUS.

HacTosiue HOpMBI pa3paboTaHbl: KaHO. TexH. HayK b.M. Illolixem
(pykoBommuTesib paboThl), JI.B. Cmaepuukas, KaHO. TeXH. HayK B.I.
Ilempos-lleHucos (OAO «HXUHUPHUHTOBasA KOMIIaHHUSA 1o
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CHulI 41-03-2003

CTPOUTEJIbHBIE HOPMEI U ITPABUJIA POCCHUHMCKON
OENEPALINHU

TEIINIOBASA N30JIdIIUAA OBOPYIOBAHUA
N TPYBOITPOBOI0B

DESIGNING OF THERMAL INSULATION OF EQUIPMENT
AND PIPE LINES

ITama seseodeHus 2003-11-01

1 OBJIACTD ITPUMEHEHMUA

HacTosimue HOpMBI UM 1paBuja CcjegyeT CcoOogaTh IIpU
IIPOEKTUPOBAHUM TEIUJIOBOM M30JIAIIMM HapPyKHOU TMOBEPXHOCTH
obopymoBaHusi, TPyOONPOBOOOB, Ta30XO0I0B M  BO3IYXOBOOB,
PacIIONIOKEHHBIX B 3MaHUSIX, COOPYKEHUSX ¥ Ha OTKPHITOM BO3[OyXe C
TeMIlepaTypou copepzKallluxcs B HUX BellecTB oT MuHyc 180 mo 600
°C, B TOM 4ucJjie TPyOOITPOBOOOB TEIIJIOBHIX CETEeM MPHU BCeX crocobax
IIPOKJIagKH, u IIpegHa3HaYeHHOHU IIst obecrnieyeHuUs Ux
9KCIJIyaTallMOHHOM HaOeXXHOCTH, O0e30macCHOM SKCIUIyaTallud U
HeoOXOMMOI'0 YpPOBHS 3HeprocOepexeHus. [Ipuw IIPOEKTUPOBAHUU
HeoOxomuMo coOmofaTh TpeOoBaHUS K  TEIJIOBOM  M3OJISIINH,
comepzKalluecss B HOPMaxX TEXHOJIOTUYECKOrO0 IIPOEKTHUPOBAHUS U
OpyTrux HOPMAaTUBHBIX OOKyMEHTaXx, YTBEPKIOEHHBIX U
corjiacoBaHHBIX ['occTpoem Poccuu.
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HacTtosauue HOPMEBI H€ PaCIIPOCTPAHAIOTCA Ha IIPOEKTHUPOBAHHE
TEIJIOBOU M3OJISIIUU OGOpY}IOBaHI/Iﬂ n TPYGOHPOBO)IOB, cogepzxKalimux
W TPAHCIIOPTHUPYVIOIITHUX B3PBIBUATBIE BeEIIEeCTBd, HN30TEPMUYECKUX
XPaHUIIUIIT CXKHUZKEHHBIX I'a30B, 30aHuH nu IIOMEeIeHUU OJIsA
IIPOU3BOAOCTBA U XPaHEHUSA B3PhIBUYATHEIX BEIIIECTB, dTOMHLBIX CTaAHIIUU U
YCTaHOBOK.

2 HOPMATUBHDBIE CCbBIIIKHA

HepequB HOPMAQTHUBHBEIX HJOKYMEHTOB, Ha KOTOPEI€ IIPHMBEOEHEI
CCBIJIKH, OaH B IIPHUJIOZKEHHNN A.

3 TEPMUAHDBI A
OIIPENOEJIEHUA

TUIOTHOCTh TEIUIOM3O/ISIMHOHHOr0 MaTepHaga p, Kr/mS, -
BeJIMYMHA, oIpepdessieMasi OTHOIIEHHEM MacCChl MaTepHasa KO BCEMY
3aHMMaeMOMYy UM 00beMy, BKITIOYas ITOPBI U ITYCTOTHI.

Kosa¢dpdbunuent rtemwnonpoBogHocTH A, BT/(M-K), - KOmmuecTBO
TEIJIOTHI, IIepeJaBaeMoOe 3a €eOWHHUIY BpeMeHU dYepe3 eauHHUILy
IJIOIIadM MW30TEPMHYECKOM TIOBEPXHOCTHM TMPU TeMIepaTypHOM
rpagueHTe, paBHOM eOUHUIIE.

PacuyeTHasn TEeIIONMPOBOTHOCTDH - K09 GUITUEHT
TEeTMJIONPOBOTHOCTH TEIJIOU30JISIIIUOHHOTO MaTepHaa B
9KCILTyaTaAIlMOHHBIX YCIIOBUSIX C YYE€TOM €T0 TEMIIePATYPhI, BIAXKHOCTH,
MOHTAXXHOTO YIIJIOTHEHUS W HAJIWYHs IIBOB B TEIJIOM3OJISAIIMOHHOM
KOHCTPYKITUH.

IIaponpouunmaemMocTs |, Mr/(m-u-Ila), - crtocoOHOCTL MaTepuala
IIPOIIYCKATh BOMASHBIE ITAPhI, COepKalllecss B BO3MyXe, IO AeCTBUEM
pa3sHOCTU WX MOaplUualbHLIX [aBI€HUW Ha IIPOTUBOIIOJIOXKHBIX
TIOBEPXHOCTSIX CJIOSI MaTepuasa.

TeMIIepaTypPOCTOHKOCTh - CIIOCOOHOCTH MaTepuana COXPaHSATh
MeXaHW4YeCKHue CBOHCTBA IIPU MOBBIILIEHWHW WX ITOHUXKEHUU
TeMIOepaTyphl. XapaKTepulyeTcsd IIPedelbHBIMH TeMIepaTypaMu
IIPUMEHEHHUS, TIPU KOTOPHIX B MaTeprasie 00HapPyKUBAIOTCS HEYIIPyTrue
medbopMmanmuu (IpyU TOBBIIMIEHUW TEeMOepaTyphl) HIH pa3pylleHue
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CTPYKTYpPHl (IIpM TOHUXKEHUMW TeMIlepaTyphl) IO CXKHUMaloIlen
Harpy3KOou.

VnjioTHEeHHEe TeIUIOM3O0JISAIIMOHHBIX MaTepPHa/I0OB - MOHTaXXHas
XapaKTepPUCTUKA, OIIpPefeNsaioas IIJIOTHOCTb TEIJIOU30JISIHMOHHOTO
MaTepuaja IIOC/le €ero YCTAHOBKM B TIIPOEKTHOE IIOJIOXKEHHE B
KOHCTPYKIIUH. YnnotHeHue MaTepuaaoB XapaKTepUu3yeTcs
K03 PHUIueHTOM YIUIOTHEHHS, 3HaUueHHEe KOTOPOTO ONpefesisieTCs
OTHOIIeHMeM oObeMa MaTepuaja HWIU Hu3OeNusi K ero o0beMy B
KOHCTPYKIIHH.

Tem1oM30/ISIMUOHHAsT KOHCTPYKIMSI - 3TO0 KOHCTPYKLUS,
COCTOsIIast U3 OOHOT'O WJIM HECKOJIBKUX CJIOEB TEIJIOU30JIALMOHHOTO
MaTepuana (M3Oenns), 3allUTHO-IIOKPOBHOTO CJIOSI U 3JIeMEeHTOB
KpemieHusa. B cocTaB TeIJIOU3OJIALVOHHON KOHCTPYKLIUU MOTYT
BXOOUTH NapOU30IALVOHHEIN, IIPEefOXPaHUTEIbHEIN U BEIDAaBHUBAOIIUN
CJION.

MHoOrocjouHas TEeIIVIOU30J/IsIIHOHHAasI KOHCTPYKIOHsSA - 3TO
KOHCTPYKIHsA, COCTOMAIIad HN3 [OBYX H Ooree cioeB Pa3IITUYHBIX
TEeIIJIOU30JIAIIMOHHBIX MaTEepPHUaAJIOB.

ITOKpPOBHBIN CJIOHM - 9JIeMEHT KOHCTPYKIIMH, YCTaHABIMBAEMEIH II0
HaApPY>XKHOU TIOBEPXHOCTU TEIJIOBOM M3IONSAIUU [OJIT 3allUTHl  OT
MeXaHMYeCKUX MOBPEXKAEHUU U BO3OEUCTBUA OKPYKaIIIen cpenbl.

ITapoM30/ISIMHOHHBLIA CJIOM - OJJIEMEHT TeMJIOU3O0JISIIIMOHHOM
KOHCTPYKIUK 000pyImoOBaHUS U TPYOOIIPOBOOOB C TEMIEPATYPON HUKE
TeMIepaTypsl OKpyZKarolleu Ccpeqnsl, IpenoXpaHsoIUui

TENJION30JIILIMOHHBIA CJIOM OT IMPOHUKHOBEHHWS B HEro MapoB BOOHL
BCJIEICTBYME Pa3HOCTU IIapLyalibHBEIX HOaBJIEHUM Iapa y XOJIOOHOU
IIOBEPXHOCTU U B OKpPyXKalollleu cpene.

IIpemoxpaHUTEJILHBIM CJIOH - OJJIEMEHT TeIlJIOU3O0JISIIMOHHOM
KOHCTPYKIIUM, BXOIOSIINUM, KaK ITPABUJIO, B COCTAB TEIJIOU30JIAIIMOHHOM
KOHCTPYKLUM OJig 000pyHoBaHUS M TPYOOIPOBOAOB C TEMIIEPATYpPOMu
IIOBEPXHOCTH HUXKE TeMIIepaTyphbl OKpPYXKalolled Cpenbl C IeJIbio
3alIUTHl TaPOU30ISIIIUOHHOTO CJIOS OT MEXaHNYEeCKUX ITOBPEXKIEHUH.

TemnepaTrypHble gedopManMu - TeEIJIOBOE pPacCIIWpeHue HIu
cXKaThe H30JIUPyeMO¥ MOBEPXHOCTH U 3JIEMEHTOB KOHCTPYKIIUH IIO[
BO3OEeMCTBHEM HU3MEHEHUS TeMIIePATyPHBIX YCJIOBHUU MPH MOHTAXKe U
9KCILTyaTalliu U30JIUPyeMOTro 00bEeKTa.
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BbIpaBHHBAIOIIMH CJIOM - 9JJIeMEHT TeIJIOU3O0JISIIHOHHOM
KOHCTPYKILIMY, BBINIOJHSEMBIM K3 YOPYTUX PYIOHHBIX WM JIMCTOBBIX
MaTepuajioB, YyCTaHaBIMBAeTCAd IOA MATKHUM IIOKPOBHBIM  CJIOU
(HanpuMep, U3 JIAKOCTEKJIOTKaHHU) [Jid BhIPpaBHUBaAHUSA (QOPMEI
IIOBEPXHOCTH.

4 OBIIUE 110JIO2KEHU A

4.1 TennousonsSIUOHHAsS KOHCTPYKIMS MHOJIKHaA o00ecledyuBaTh
HOPMATUBHEIM YpPOBEHb TEIJIOBHIX IIOTEPh OOOpymOBaHHEM W
TpyOompoBomamMu, 0e30macHyI0 [OJIs 4YejloBeKa TeMIlepaTypy ux
HapPyKHBIX ITOBEPXHOCTEH, Tpebyembie rmapaMeTphl
TETJIOXOJIOJOHOCUTE ST IIPU 9KCILTyaTalluH.

4.2 KOHCTPYKIIMU TEIJIOBOM  HU30IALMM  TPYOOIIPOBOOOB U
000pymoBaHUs [OJI2KHEI OTBEYaTh TPEOOBAHUSIM:

- 3Hepro3hHEeKTUBHOCTU - UMETH OIITUMAIbHOE COOTHOIIIEHEe MeXOy
CTOMMOCTBIO TEMJIOU30JIIMOHHON KOHCTPYKIMU U CTOUMOCTBIO
TEIIJIOBBIX IIOTEPh Yepe3 HU30JAILMNI0 B TeYeHHe pacyeTHOTOo CpoKa
9KCIITyaTalluu;

- 9KCITyaTaIllMOHHON HAIeXKHOCTH U [OJITOBEYHOCTH - BHIIEPKHUBATH
0e3  CHUXKEHUS  TeIJIO3allUTHHEIX CBOWCTB ¥  Pa3pPyIIeHUs
9KCHJIyaTallMOHHBIE, TeMIIepaTypPHEIE, MeXaHN4YeCKUe, XUMUYECKUe WU
OpyTHe BO3[ENCTBUS B TEYEHNE PACUETHOTO CPOKA IKCILIyaTalluy;

- 0e30IIaCHOCTU MJIsI OKpYyzKalolled cpengbl M 00CIyKHBAIOIIETO
IepcoHajia Ipyu 3KCIUTyaTaluH.

MaTepuasbl, UCIIOJIb3yEeMbIE B TEIIJIOU30JISIUOHHBIX KOHCTPYKIIUAX,
He [OOJIXKHBI BBIIENSAThH B IIPOIlecCe OKCIIyaTallud BpEIHLIE,
IozKapooIlacHble ¥ B3PHIBOOIIACHBIE, HEMIPUSITHO MaxXHYIIHe BelllecTBa B
KOJIUYeCTBaX, IPEBLIIIAIONINX IIPEeIbHO JONMYCTUMbIEe KOHIIEHTPAlIUY,
a Takxe 00JIe3HEeTBOPHbIe ODAKTEPUM, BUPYCH 1 I'PUOKMU.

4.3 Tlpu BbrIOOpE MaTepHajOB U HU3OENIUM, BXOOAIIMX B COCTaB
TeIJIOU30JIALTUOHHBIX KOHCTPYKIIUU LIS IIOBEPXHOCTEN C
IIOJIOKUTEJIbHEIMU TeMIiepaTypamMu TerioHocutensda (20 °C u BhImIe),
clemyeT yUYUTHIBATh Cliegyoinye (pakTOPHI:

- MECTOPACIIOJIOZKEHHNE U30JITMPYEMOT' O 00BEeKTa;
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TEMIEepPaTypy U30JINPyEMOM ITOBEPXHOCTH;

TEeMIepaTypy OKpyzKalollel cpensl;

TpeboBaHUS MTOKAPHOM 0€30MMaCHOCTH;

arpeCCUBHOCTh OKPYZKAIOIIEeH CPeIbl UIH BEIeCTB, COOePKAIIIUXCS
B U30JINPyEMEIX 00BEKTaX;

- KOPPO3HUOHHOE BO3OEUCTBUE;
- MaTepHaa MOBEPXHOCTHU U30JIMPYEMOTO 00BEKTa;
- MOIIYCTUMbI€ HAarPy3KH Ha U30JIMPYEMYIO ITIOBEPXHOCTD;

- HalIn4yue BI/I6paI_II/II/I U YOAPHBIX BO3OEMCTBUH;

TpebyeMyIo TOJITOBEYHOCTh TEIJIOU30ISIIIMOHHON KOHCTPYKIINH;

CAHUTAPHO-TUTHUEHNYECKHUEe Tpe6OBaHI/IH;

TEeMIEepaTypy MNPUMEeHEHUS TEMJIOU30JIIIMOHHOTO MaTepuaa;

TEeIIJIOITPOBOOHOCTE TEIIJIOU3O0JIAIIMOHHOT'O MaTepualla;

TeMIIePpaTyYPHEIEe He(l)OpMaLII/II/I N30/ INPYEMEIX HOBerHOCTeﬂ;

KOH(MUTYpPAIINIO 1 Pa3MepPHl U30JIUPYEeMOM ITOBEPXHOCTH;
- YCIIOBUSI MOHTaxXa (CTECHEHHOCTD, BLICOTHOCTh, CE30HHOCTD U AP.).

TernmonsonsanoHHass KOHCTPYKIIUS TPYOOIPOBOAOB TEMJIOBEIX CETEM
MoA3eMHOM OeCKaHaJIbHOM ITPOKJIAJKK [OJI?KHA BHIIEPXKUBATL 0e3
pa3pylLIeHus:

- BO3[IeHCTBUE TPYHTOBBIX BOI;

- HArpy3KH OT MaAaCCHI BBHIIIENEXKAIero TPYHTAa M MTPOXOMSIIETO
TPaHCIOPTa.

[Tpu BBEIOOpPE TEIJIONIOJISIIIMOHHBEIX MAaTEePHUAJIOB M KOHCTPYKIIMM [JIs
IIOBEPXHOCTEN C TeMmIiepaTtypou TtennoHocutensa 19 °C u HuUuxXe u
OTpULIaTEJIbHOU MOOMOJIHUTENIBHO CIedyeT y4YUThIBAaTh OTHOCUTEIIBHYIO
BJIa2KHOCTBh OKpPYyzKalolllero0 BO3[OyXa, a TaKXe BIaXHOCTb WU
[IapONPOHUIIaEMOCTh TEIJIOU30JIAIIUMOHHOI0 MaTepuasa.
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4.4 B cocTaB KOHCTPYKIIMH TEIIJIOBOU UIOIALINU AJIs IIOBEPXHOCTEN C
IIOJIOKUTEJILHOM TeMIepaTypor B KadyecTBe 005S3aTebHBIX 3JIEMEHTOB
OOJIZKHBI BXOOUTh:

- TEIIJIOU3OJISSIIMOHHEBIN CJIOMH;
- IIOKPOBHBIA CJIOU;
- 9JIEMEHTHI KPeIlJIeHUSsI.

4.5 B cocTaB KOHCTPYKLUU TEIJIOBOU MIOJISALIMU [JI [IOBEPXHOCTEU
C OTpUIIaTEJIbHOM TeMIepaTypol B KauecTBe 0053aTEIbHBIX 9JIEMEHTOB
OOJI2KHBI BXOOUTh:

- TEIIJION30JISILIMOHHBIN CJIOM;
- TIaPOU3OIALUOHHBIN CJIOH;
- IIOKPOBHELIU CJIOU;

- 3JIEMEHTHI KPEMJIeHU.

[Tapou30IALIMOHHBIM  CJIOM  CJjiegyeT  IpeaycMaTpuBaTh  IIPHU
TeMIlepaType U30IupyemMoi noBepxHoctu Huxke 12 °C. Heo6xoguMocCTh
YCTPOMCTBa I1apOU30JIILIMOHHOTO CJIOoA IIpU TeMuepartype Boille 12 °C
cilemyeT NOpegycMaTpuBaTh [OJii 00OpymoBaHUSA M TPYOOIIPOBOOOB C
TeMIlepaTypou HUXKe TeMIepaTypbl OKpyXKalllled Ccpenbl, eclu
pacyeTHass = TeMIlepaTypa  M30JIMPYEMOU  IIOBEPXHOCTU  HUXKE
TeMIlepaTyphbl «TOYKU POCHI» IIPU PACUYETHOM HaBJIEHUU U BJIaXKHOCTU
OKpyZKalolllero Bo3ayxa.

Heo6XoguMOCTh  YCTAHOBKH  ITAPOM30ISIIMOHHOTO  CJIOSI B
KOHCTPYKIIUM TEIIJIOBOM HM30JISIINU [JIsT TOBEPXHOCTEH C MepeMeHHEIM
TEMIOEPATYPHLIM pPEeXUMOM (OT IIOJIOKUTEIILHOM K OTPUIATEILHOM
TeMmnepaType ¥ HaoO0pOT) OMpeesieTCss PacudeTOM [OJI MCKITIOYeHU S
HAKOIIJIEHUSI BJIaTU B TEIIJIOU30ISIITMOHHON KOHCTPYKIIUH.

AHTUKOPPO3UOHHBIE IIOKPHITUS U30JIUPYyEMOM IIOBEPXHOCTHU He
BXOOSIT B COCTAB TEMJIOU30JISAIMOHHBIX KOHCTPYKITUH.

4.6 B 3aBUCUMOCTH OT IPUMEHSEMBIX KOHCTPYKTHUBHHBIX PEIIEeHUU B
COCTaB KOHCTPYKIIUU AOIIOJTHUTENBHO MOTYT BXOUTh:

- BBLIDABHUBAIOIIUU CIIOU;
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- IpegOXPaHUTEbHBIN CIIOH.

[IpemoxpaHUTENbHLIM  CJIOM  CJIeAyeT IpeaycMaTpuBaTh IIpU
IIPUMEHEHUN MEeTaAIJINYeCKOTr 0 TOKPOBHOT'O CJIOS AJIS ITPEeIOTBPallleHU s
TTOBPEXKEHUS ITapOU30ISIIIMOHHBIX MaTEPUaioB.

5> TPEBOBAHHUA K
MATEPUAJIAM A )
KOHCTPYKIIUAM TEIIJIOBOHA
N30JId1IN

5.1 B KOHCTPYKUMSIX  TeIJIOU30JAIMU  000pydoBaHUSA U
TPyOONIPOBOMIOB C TEMIIEPATypOM CoOfepzKalluXCsi B HUX BeIeCTB B
nuamna3oHe ot 20 °C mo 300 °C pgyst Bcex crmoco00B MPOKJIaAKU, KPpoMe
OeckaHaJIbHOM, CllefyeT NPUMEHSITh TEIJION30JISIIMOHHbIE MaTepualbl
¥ W3menusi C IUIOTHOCTBIO He Gomee 200 Kr/M° © K03(hHUITUEHTOM
TEIIJIONPOBOIHOCTU B CyXOM cocTostHuu He Oosyee 0,06 Bt/(M-K) mpm
cpenHeu TeMmneparype 25 °C.

IomyckaeTcsi TpUMeHeHHe acOeCTOBBIX IIHYPOB [OJII HIOJISIIUU
TPYOOIIPOBOMOB YCJIOBHBIM ITPOXOA0OM A0 50 MM BKIIOUYUTEJIBHO.

5.2 B KayecTBe IIEPBOT0 TEMIOU30JIAIHUOHHOTO CJIOSI MHOTOCJIOMHBIX
KOHCTPYKLIUM TEeIJIOU30NSIIuu o00opymoBaHusA UM TPyOOIIPOBOOOB C
TeMIlepaTypaMU COHepXKalllMXCs B HUX BellleCcTB B Ouamal3oHe oT 300
°C u 6oJsiee [OIIyCKaeTCs MPUMEHSATH TGHJ‘IOI/IBOJ‘IHHI/IOHHBIG MaTepuaibl
¥ W3menusi C IUIOTHOCTBIO He Goyee 350 Kr/M° © K03(hHUITMEeHTOM
TEIIJIONPOBOOHOCTU TIpu cpenmHeu Temmepatype 300 °C He 6omee 0,12
Bt/(Mm - K).

5.3 B KkauecTBe BTOPOI'0 U OCJIEAYIOLIUX TEIIJIOU30JIALIUOHHBIX CJIOEB
KOHCTPYKIUN TEeIJION30NSIIIuU 000opymoBaHus M TPYyOOIIPOBOOOB C
TeMIlepaTypou comepzxkamiuxcss B Hux BemiecTB 300 °C u 6Gosee pOns
BCeX CIT0ocO00OB MPOKJIaAKU, KpoMe OecKaHaJIbHOM, ClIeoyeT MPUMEHSATH
TeHHOI/I3OJ'I5IHI/IOHHbIe MaTepuanabl U U3OeJiusd C IIJIOTHOCThIO He Ooiee
200 kr/mM> w© KO9(Q(PUIIMEeHTOM TEeNJIONPOBOOHOCTU IIPU CpefgHeu
temriepatype 125 °C ue 6omnee 0,08 Bt/(Mm - K).

5.4 1 TEemJIou30JIAIUOHHOTO  CJIod  TPYyOOIPOBOIOB  C
TIOJIOKUTEJIbHOM TeMIlepaTypoll mnpu OecKaHajbHOM IIPOKJIafKe
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cienyeT NPUMEHSITb MaTepualibl C IJIOTHOCThIO He Gomee 400 Kr/M3
1 K03¢ppuIlMeHToM TelionpoBomHocTu He Oonee 0,07 Bt/(m - K) mipmu
TeMrepatype wMarepuana 25 °C U BJIaXHOCTH, YKa3aHHOU B
COOTBETCTBYIOIIUX T'OCYOapCTBEHHBIX CTaHOApTax HIM TEXHUYECKUX
YCJIOBUSIX.

5.5 1151 TENIOU30IALMOHHOTO CJI0g 000PyAOBaHUS U TPyOOIIPOBOIOB
c OoTpUIaTETbHBIMU TeMmnepaTypaMu cilenyet MIPUMEHSTH
TennonsosgmuHOHHbIe MaTepuanbl U uU3esus C IIJIOTHOCThIO He Ooiee
200 Kr/mM" ¥ pacyeTHOU TEIJIONPOBOOHOCTHIO B KOHCTPYKIIMM He OoJiee
0,05 Bt/(Mm - K) ipu Temniepatype BemecTtB MuHyc 40 °C u BuIllle U He
6omnee 0,04 Bt/(Mm - K) - mpu munyc 40 °C.

[Tpu BEIOOpPE MaTepuaya TENJIOU30ISAIMOHHOTO CJIOSI IIOBEPXHOCTHU C
TeMmnepatypou oT 19 mo O °C cnemyeT OTHOCHUTH K IOBEPXHOCTSM C
OoTpuIlaTeJIbHBIMU TeMIepaTypaMu.

5.6 MarTtepuanbl, IpUMeEHsIeMble B Ka4eCTBEe TEIJIOU3O0IAIUOHHOI O
M TOKPOBHOTO CJIOEB B COCTaBe TEIJIOM3OISALMOHHON KOHCTPYKIUU
obopymoBaHUs M TPYyOONPOBOMOB, HOJXKHBEI OBITH CEPTUPUIIMPOBAHHI
(MMeTh TUTHEHMYECKOe 3aK/IIo4YeHue, TIOoXapHbM cepTudHUkar,
cepTu(HUKAT COOTBETCTBHUS KadyeCTBa MPOOYKIIUU).

5.7 KOHCTPYKLUMS TENmJIOBOM M30IALUU TPyOOIIPOBOOOB IIPHU
OeckaHaJIbHOM NPOKJIaJKe AOJI>KHA o0jlaflaTh MPOYHOCTBHIO Ha CXKaTue
He MeHee 0,4 MIla.

IIpy OeckKaHa/JIbHOM IMIPOKJIAgKe TeIJIOBRIX CeTeH  ciemyer
IIPEUMYIIIeCTBEHHO NPUMEHSITh IIPEeIBAPUTEIbHO H30JIHMPOBAHHLIE B
3aBOJICKHUX YCJIIOBHUSX TPYOBI C HM30ISIMeN H3 IIeHOMHOoJIMypeTaHa B
nmonuatuneHoBor obomouke (FOCT 30732) unm apmoleHoOeTOHa C
y4eToOM [OOIyCTHUMOM TeMIepaTyphl IIPUMEHEeHHS MaTephajioB u
TeMIepPaTyPHOro rpaduka padboTHl TEIIJIOBEIX CETeH.

[TpuMeHeHUEe 3aCHITHOM HU30ISINHN TPYOOIIPOBOOOB MPHU ITOO3EMHOM
IIPOKJIaJlKe B KaHaslaXx ¥ 6ecKaHaJIbHO He NONyCKaeTCs.

5.8 [Tpu OecKaHaIbHOU MIpOKJIafKe IpeaBapuTEeIbHO
M30IUPOBaHHbBIE TPYOONPOBOAEI C M3ONSAIUEN U3 IIEHOINOJIMypeTaHa B
IIOJIMOTUIIEHOBOM 000JIOYKEe [OJIXKHBEI OBITH CHAOXKEHBI CHCTEeMOU
OVCTAHIIMOHHOTO KOHTPOJIS BIaKHOCTU NU30ISAILINH.

5.9 He OOIIyCKaeTCcs IPUMEHSTH acbecTocomepKaliue
TEIMJIOU30JIALUOHHBIE MaTepHuasbl [ KOHCTPYKIHU  TEIJIOBOU
U30MISA1IMU  000OpyHmoBaHUS UM TPYOOIIPOBOAOB C OTPUIATEIbHBIMU
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TeMIIepaTypaMnu COIOepPXKallluXCd B HHUX BeEIIeCTB WU [OJId HW30JIALUHN
TPYGOHPOBOJIOB MIOO3eMHOM IIPOKJIAAKHU B HEIIPOXOOHBIX KaHaJIaX.

5.10 IIpu BrIGOpE TEMJIOU3OJIALMOHHBEIX MaTepPHaJioB M IOKPOBHBIX
CJI0€B CJIeyeT YYUTHIBAaTh CTOMKOCTDb 3JIEMEHTOB TEIlJIOU30JIAIIMOHHOM
KOHCTPYKIIUM K XMUMHUYECKH arpecCUBHBIM (aKToOpaM OKpyzKalollei
cpennl, BKJI0Yasi BO3MOXKHOE BO3[eMCTBUE BEIIECTB, COOEePKAIIUXCs B
M30IUPyEMOM OOBEKTE.

He pomyckaeTcsi mpUMeHEHHE TEMJIOU30JISANOHHBIX MaTepHasioB,
comepzKalllux OpraHWYecKHe BeNIeCTBa, OJII U30JIIUUU KOHCTPYKIUH
obopymoBaHus U TPYOOMIPOBOAOB, COOepIKAIIUX CUIbHbIE OKHUCIUTEHN
(*KUOKUU KHCIIOPO).

[Insg MeTannM4YeCKMWX TMOKPBITUM [OJKHA IIpeayCcMaTpuBaTbCS
AQHTUKOPPO3WOHHAS 3allluTa WX BHIOMPATLCS MaTepuasj, He
MMOOBEPKEHHLIM BO3EUCTBUIO arPECCUBHOM CPEOHI.

5.11 [Ins oOopymoBaHuss U TPyOONPOBOMIOB, TIOABEPTaIOIINXCS
yOapHBIM BO3OEUCTBUSIM U BUOpallMM, PEKOMEHOyeTCS ITPUMEHSTH
TEIIJION30JISIIMOHHLIE U3MeJINs Ha OCHOBe 0a3a/lbTOBOrO CYIIEPTOHKOTO
1M acbecToOBOTO BOJIOKHA.

[Onss oO0BEKTOB, IOABEPraloIuxcsi BHUOpaluM, NOPU IIPUMEeHEeHUU
IITYKaTYPHBIX 3alllUTHBIX T[OKPHITUU CHIeOyeT I[IpeaycMaTpUBaTh
OKJIEMKY IITYKaTyYpPHOTO 3alIUTHOTO TIIOKPHITHUSA C IIOCJIEeOyIolleu
OKpacCKOM.

5.12 IIpu NpoOeKTUPOBaHUU OOBHEKTOB C IOBBLIIIEHHLIMU CAaHUTAPHO-
TUTUEHUYECKUMU TpPeOOBaHUSIMHU K COOEpPKaAHUIO IIBIIM B BO3IyXe
IIOMEIeHUN B KOHCTPYKILMSX TEIJIOU30JISAINU He HOONyCKaeTcCs
IIpUMeHEeHNEe MaTepuasioB, 3arPsA3HSAIONIUX BO3AYX B IOMEIIEHUSX.

ITonyckaeTcs IpUMEHEeHNe TEeIJIOU30IALVOHHEIX U3[1eJIUY Ha OCHOBE
MuHepanbHou BaThl Bufa BMCT u BMT nmo I'OCT 4640 ¢ npuamMeTpoM
BOJIOKHa He Oojee 5 MKM UMM U3OEIUM U3 CYINEpPTOHKOTO
CTEKJIOBOJIOKHA B OOKJIafKax CO BCe€X CTOPOH U3 CTEKJISHHOMN WU
KpeMHe3eMHOU TKaHU U 101 TepMEeTUYHLIM 3alllUTHBIM [IOKPEITUEM.

5.13 B KOHCTPYKLUAX TENJIOBOU U30JIALUU, IpeJHa3HaUYEeHHBIX I
ob0ecrieyeHUsT 3aJaHHOM TeMIepaTyphl Ha IOBEPXHOCTU U30JISALIUU, B
Ka4yeCTBe IIOKPOBHOT'O CJIOS PEKOMEHOYEeTCS IIPUMEHSITh MaTepHUasbl CO
CTEeIleHbIO ‘{ep}&OTLI He Huxe 0,9 (c Ko3ppueHTOM H3IJIyYeHUS He
Huxe 5,0 Bt/(Mm
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5.14 He ponyckaeTcs HNpUMEHEHHE MeETaJlJIMY4eCKOro IIOKPOBHOIO
CJIOsI TpPU TIOO3eMHOM OecCKaHallbHOM IIPOKJIAJKe M ITPOKJIafKe
TPyOOIIPOBOIOB B HEMIPOXOOHBIX KaHalaX.

[TOKpPOBHBIM CJIOM U3 TOHKOJMCTOBOTO MeTajlyla C HapyXKHBIM
IIOJIMMEPHBIM TIOKPBITMEM HE [OIIyCKaeTCs NPHUMEHSTh B MECTax,
TTOOBEPXKEHHBIX IIPSIMOMY BO3OENCTBUIO COTHEYHBIX Ty4en.

5.15 IIokpoOBHEIM CJIOM [OIIyCKaeTCs He IIpegycMarpuBaTh B
TEIUIOU30JIAIIUOHHBIX KOHCTPYKIMSAX Ha OCHOBE U3OeIuu U3
BOJIOKHUCTBIX MaTepuajioB C IOKPHTHEM (KOTUPOBAHHEBEIX) U3
aJIIOMUHUEBOU ¢onsru 1Z0)0%1 CTEKJIOTKaHU (CTEKJIOXOJICTAa,
CTEKJIOPOTOXKMY) ¥ BCIEHEHHOTO0 CHUHTETUYECKOrOo KaydykKa [Ois
M30JIUPYEMBIX OOBEKTOB, PACIIOJIOKEHHBIX B IIOMEILIEHUSX, TOHHEJIAX,
IoABajliax ¥ 4YepmakKax 3OaHWM, U [OpPU KaHaAJbHOUW [POKJIagKe
TPyOONIPOBOMOB.

Taonuia 1
I'Ip-nm.lmnauuan W IKONoOrA4eckan 'EB!!'DI'IEEHDE'I'E, PﬂSMELLIEHHE FI'EK.I'IEMI:I
oXpaqa TpyQa, ayouT W cepTHdMKaLMa, 4 e gokymenTax: 12

COMatosaHiA W paspeweHid — uslugl.complexdoc.ru reklama.complexdoc.ru



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

Yucno cioeB Mapou30ISITOHHOTO
MaTepuasa B TEIJIOU30JISIIIMOHHOMN
KOHCTPYKIIUH B 3aBUCUMOCTHU OT
TeMIIePaTypPhl U30JIUPYEMOU
ITOBEPXHOCTH U CPOKa
9KCILTyaTaluu
[TapounzonsaumoHHb |TomninuHa,
MaTepuan MM OT MUHYC
OT MUHYC 61 110 HUXKEe
60 oo 19 munyc 100
°C MI/IHZ’C 100 °C
C
12 8 12 12
8 net 8 net
JIeT | JIEeT | JIEeT JieT
[TonuaTuneHoBas 0,15-0,2 2 2 2 2 3 -
nneHka (COCT 10354);
IJIEHKa
nonuBuuunOytupaneuas| 0,21-0,3 | 1 2 2 2 2 3
kinesmasa (FOCT 9438);
IJIEHKa
ONTUATUIEHOBAS 0,31-0,5 | 1 1 1 1 2 2
tepmoycagouyHas (IOCT
25951)
Q®onbera amomuHuenas| 0,00-0,1 1 2 2 2 2 2
(IOCT 618)
N3zomn (COCT 10296) 2 1 2 2 r 2 2
Py6epoun (COCT 10923) 1 3 - - - - -
1,5 2 3 3 - - -

[IlpumeyaHua
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Yucio croeB Mapou30ISILIUOHHOI 0
MaTepHasia B TEIJIOU30JISIIIMOHHOM
KOHCTPYKIIUU B 3aBUCUMOCTH OT
TeMIIepaTypPhl U30JIUPYEMOU
TIOBEPXHOCTH U CPOKa
9KCIITyaTalluu

[TapounzonsaumoHHb |TomninuHa,
MaTepuan MM OT MUHYC
OT MUHYC
61 oo

60 58 19 munHyc 100
°C

HUXKeE
munyc 100
°C

12 8 12 12
8 net 8 net
JIeT | JIeT | J1eT JIeT

1 [HonyckaeTcsa IpuMeHeHue OPYyTrux MaTepuasos,
o0ecrneynBaIOIINX YPOBEHb COIIPOTUBJIEHUS IIAPOIIPOHUIIAHUIO He
HUKe, YeM y IIpUBedeHHBIX B TaOIUIle.

2 [Ins ™MaTepuasoB C 3aKPBITOM IIOPUCTOCTBHIO, HMEIOIIUX
K03 puieHT napomnporuiiaemoctu meHee 0,1 mr/(M - 9 - [Ta), Bo Bcex
cly4asX IPUHUMAETCS OOWH MapOU30IALMOHHBIN CIIOH.

5.16  Ywucro CJIOEB  I1apOU30JIILIUOHHOIO MaTepuasa B
TETIJION30JIAIIUOHHBIX KOHCTPYKLHSAX os 0060pymoBaHus u
TPyOONIPOBOMIOB C OTPHUIIATEIbHBEIMM TeMIleEpaTypaMUu COOEPIKAIUXCS B
HUX BEIlleCTB PEKOMEHYETCS IPUHUMATL 110 Tabnuile 1.

5.17 HpI/I IIpPUMEHEHHNHN TEeIIJIOU3O0JIAINOHHBIX MaTepuajllOB U3
BCIIEHEHHEIX IIOJITMMEPOB C 3adKPBITEIMKH IIOPAMH HGOGXO)II/IMOCTB
IIPUMEHEHUSA IIaPOUI3O0JIIAIINMOHHOTO CJIOA HOOJIZKHa OBITE 0OOCHOBaHAa
pacdeToM. HpI/I HCKIIIOYEHHHN IIaPOUI3OJIALIMOHHOTO CJIod CliegyeT
nmpeagyCMaTpuBATh T€PMETHU3allUuI0 CTEIKOB U3nennu MaTepualaMHu, He
IIPOMMYyCKAIIINMHU BOOAHEIE ITAPHI.

5.18 Tennon3onsaLUMOHHbIE KOHCTPYKLIMY U3 MaTEepPHUaJiOB C I'PYIIIIOU
roprouectu [3 um T4 He [omyckaeTcsd IIpedyCcMaTpuUBaTh OIA
o0opymoBaHus U TPyOOIIPOBOMOB, PaCIIOJIOKEHHBIX:
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a) B 30aHUsSIX, KpoMme 3maHuM [V cTemeHHM OTHECTOMKOCTH,
OOHOKBAPTHUPHBIX JKHUJBIX [OMOB ¥ OXJIaXOAaeMbIX ITOMEIleHuHN
XOJIOOUJILHUKOB;

0) B HAPYXKHBIX TEXHOJOTMYECKHX YCTAaHOBKAX, KPOME OTIOENIbHO
CTOSIIIIETO 000PYNOBaAHMS;

B) Ha 3CTaKajax, rajepesx U B TOHHEJISIX IPU HaJIMYuK Kabenel umu
TPYOOIIPOBOOB, TPAHCIIOPTUPYIOIIINX TOPI0YHE BeIlleCTRa.

[Ipu 3TOM OOmycCKaeTCs NpUMEeHEeHNe TOpPIYrUX MaTepUaloB I'PYIIHb
'3 unu I'd gmnsa:

- TaPOMIOJISIIMOHHOTO CJIOS TOIIIHUHOM He 6ojiee 2 MM;
- CJIOSI OKPACKH HJIH IIJIEHKU TOJIIHHON He 6oyee 0,4 MM;

- TIOKPOBHOTO CJI0S1 TPYOOIIPOBOAOB, PACIIONIOKEHHBIX B TEXHUYECKUX
IMOABaIbHBIX O9TaxkKaX M IIOAIOIbIX C BHIXOOOM TOJIBKO HApPYyXy B
3manusix [ u II cTemeHel OTHECTOMKOCTHM NPU YCTPOMCTBE BCTABOK
OJIUHOM 3 M U3 HEropoyux MaTepuasoB He Oosiee deMm depe3d 30 M
OJIMHBL TPYOOIIPOBOMOA;

- TEIIJIOU3O0JIAITMOHHOT' O CJIOA M3 3aJIMBOYHOT'O ITI€HOIIOJINYPETdHa IIPHU
IIOKPOBHOM CcJioe nu3 OIIMHKOBAHHOU CTalIn B HapPY2KHBIX
TEXHOJIOTUYEeCKHUX YCTaHOBKAX WM TOHHEJIAX.

[ToKpOBHEIM CI0O# M3 ciaboropiouynx MaTepuanoB rpynm I'l u I'2,
MIPUMEHsIeMEBIX [JIsI HapyXKHBIX TEXHOJIOTMYECKUX YCTAaHOBOK BEICOTOU
6 M u 6oJiee, OOJKeH OLITH Ha OCHOBE TKAHMW U3 MHHEPAJIbHOTO WU
CTEKJISHHOI'O BOJIOKHA.

5.19 TermoBas u30ag1Usa TPyOOIIPOBOAOB U 000PYyOOBaHUS OOJIKHA
COOTBETCTBOBAThH TPeOOBaHUSAM 0€30aCHOCTH U 3alllUTHl OKPYzKalollen
cpensl.

[Ins TpyOONPOBOOOB HAA3€MHOW MPOKJIAOKUA IIPpU IIPUMEHEHUU
TEIIJION30JITIIMOHHBLIX KOHCTPYKIIMU 13 TOPIOYUX MaTepuasos rpynn '3
u ['4 cnegyeT ipegycMaTpUBaTh:

- BCTABKHU [OJIMHOM 3 M K3 HEropodYux MaTepuajoB He 0ojiee dyeM
yepe3 100 M gnuHbl TPYOOIIPOBOAA;
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- Y4aCTKH TeIIJION30JIAITMOHHEBIX KOHCTpYKLIPIfI N3 HEeropro4dYux
MaTepuajloOB HaA pPACCTOdHHMHU HEe MeHee 5 M OT TEXHOJIOTUYECKUX
YCTaHOBOK, COOep2XKallluX IrOprodure ra3ul 1 2KUOJKOCTH.

[Ipu mepecedyeHUU TPYOONPOBOAOM WIPOTUBOIIOXKAPHON ITpPErpajbl
crnemyeT IIpefyCMaTpuUBaTh TEMJIOU3OJIIIUOHHBIE KOHCTPYKIUU U3
HETOpIOYMX MaTepHajoB B IIpefenax pa3Mepa IIPOTHUBONOXKApPHOM
mperpamhl.

[Ipy TIpUMEeHEHUU KOHCTPYKLIUM TEIIONPOBOAOB B TEIJIOBOMU
U30JIAMM U3 TOpPIOYMX MaTepUuajoB B Heropiodeu 000JI0YKe
OOMyCKaeTCs He melaTh MPOTUBOIIOXKapPHBIE BCTABKU.

TpeGoBaHUST K TMOXKAPHOM 0€30MaCHOCTH TEMJIOU30ISIIMOHHBIX
KOHCTPYKLUM TPYyOOIPOBOMOB TEIJIOBBIX ceTel mpuBengeHbl B CHull
41-02.

5.20 [Ins smeMeHTOB 000pymoBaHUSA M TPyOOIIPOBOMOB, TPEOYIOIINX
B IIpOllecce 3KCIUTyaTallud CUCTEMATHYEeCKOTO HAOJIIOIeHUs, CIeOyeT
IpemycMaTpuBaTh COOPHO-Pa300pHBIE CHEMHBIE TEIJION30JISAIINOHHBIE
KOHCTPYKIIUH.

CbeMHBIE TEIIIOU30JISIIAOHHBIE KOHCTPYKIIUU JOJI2KHBI TPUMEHSITHCS
o7 HU30MSLMU  JIOKOB, (IaHIEBHIX COEOWHEHUM, apMaTyphl,
CaTbHUKOBBIX ¥ CUIb(POHHBIX KOMIIEHCATOPOB TPYOOIIPOBOAOB, a TaK¥Ke
B MeCTax MU3MEepeHuM U IIPOBEPKU COCTOSHUS U30JIUPYEMBIX
ITOBEPXHOCTEMN.

5.21 Uzpenus U3 MUHEPAJIbHOU U CTEKJITHHOU BaThl, IPUMEHSEMEIE
B KQUeCTBE TEIMJIOM3O0JIIIIMOHHOIO CJIOS AJI TPYOOIPOBOAOB IIOA3EMHOM
KaHa/JIbHOU ITPOKJIAOKHU, MOJIZKHEI OBITH TUAPO(POOU3UPOBAHHI.

He pomyckaeTcsi nmpUMeHEHHEe TEeMJIOU30JISINOHHBIX MaTepHasioB,
TIOOBEPXKEHHBIX [ECTPYKIUU IIPU B3aUMOOENCTBUM C  BJlarou
(MacTu4yHasT U3ONSIIMNS, U3OENHUsS  U3BECTKOBO-KPEMHE3EeMUCTHIE,
TIEPIUTOLIEMEHTHBIE U COBEJIUTOBEIE).

6 IIPOEKTUPOBAHWUE
TEIIJIOBOHX U30JIAdIINNA

6.1 OrmpegeneHue TOJNIMIUHLL TEMJIOU3OJISLIMOHHOIO CJIOA IO
HOPMHPOBAHHOM IIJIOTHOCTH TEIMJIOBOTr0 IIOTOKA.

PasmelweHue pexnams

4 & pokywmenTax: 16
reklama.complexdoc.ru

MpoMsILNEHHaR W IMoNoruyecikan GelonacHocTe,
oxpaHa Tpyga, ayouT W cepTudUKaums,
COMMatcoaaHya W paspelueHiia — uslugl.complaxdoc.ru



http://www.complexdoc.ru/ntd/579023
http://www.complexdoc.ru/ntd/579023

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

6.1.1 HopMBI IIJIOTHOCTH TEIJIOBOTO ITOTOKa 4Yepe3 M30JIMPOBAHHYIO
TIOBEPXHOCTh OOBEKTOB, PACIOJI0XKEHHBIX B EBpoOmeickoM peruoHe
Poccumn, cnenyeTt mpuHUMaTh He Ooee yKa3aHHBIX:

0a151 o0bopydosaHusi u mpybonposooo8 C NOAOHCUMEAbHbIMU
memnepamypamu, pacnoa0HCEeHHbIX:

- Ha OTKPHLITOM BO3[yXe - 10 Tabnuiiam 2 u 3;
- B IOMeIIeHuH! - 10 TabnuiaM 4 u 5;

0a151 obopyodosaHusi u mpybonpogooo8 € ompuuamesbHbiMU
memnepamypamu, pacnoa0HCeHHbIX:

- Ha OTKPHITOM BO3[yXe - 10 Tabmnuile 6;
- B IOMEIIeHUH! - 10 Tabnule 7;
npu npokaadke 8 HeNpPoOxXoOHbIX KAHAAAX:

- st TPyOOITPOBOMOB ABYXTPYOHBIX BOMOSHBIX TEIIJIOBEIX CETEM - II0
TabnuiaM 8 u 9;

- OIS TapOmpPOBOMAOB C KOHOEHCATONPOBOAAMM MPU MX COBMECTHOU
ITPOKJIafKe B HEIIPOXOMOHBIX KaHasax - o Tabnuie 10;

oJiss TPyOOITPOBOMOB MOBYXTPYOHBIX BOMSHBIX TEIJIOBBIX CETEH IIpH
OecKaHa/JIbHOM IIPOKJaaKe - 1o Tabnuiam 11, 12.

[Tpy TPOEKTUPOBAaHUU TEIJIOBOM HUIOMSAILUU IS TEXHOJTOTUYECKUX
TPyOOIIPOBOMOB, MMPOKJIaObklBAEMBIX B KaHajlaX M OeCKaHaJIbHO, HOPMHEI
IIJIOTHOCTA TEMJIOBOTO IIOTOKa CJiegyeT IIpUHUMATh KakK [OJisd
TPyOOIIPOBOMOB, IPOKIaAblIBAEMBIX Ha OTKPLITOM BO3YXE.

6.1.2 TIpum pacrnojoXkeHUU U30JIUPYEMEIX OOBEKTOB B IOPYTHUX
permuoHax CTpPaHHI CIIeayeT IPUMEHSATh K03hGuineHT K, yUYUTHIBaIOIINA
U3MEeHEeHHEe CTOMMOCTM TEIJIOTHI B 3aBUCHUMOCTH OT paloHa
CTPOUTEJILCTBA U crioco0a NPOKJIagKU TPyOompoBoaa (MecTa yCTaHOBKU
o0opymoBaHUs):

- HOPMHI IIJIOTHOCTHU TETIJIOBOTO ITOTOKA [JIsl IIJIOCKOM TTOBEPXHOCTH U
IUIMHOPHUYECKOM ITOBEPXHOCTHU C YCJIOBHBIM mpoxomoM 6omee 1400 MM
q"®? onmpepensioTcs no GopMmysie

red
q " =4k, (1)
I'Ip-m.u.lmneuuan W AKonord4eckan 'EE!!'DI'IECHDET&., PBSMEI.LIEHI'IE.‘ FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 17
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- HOPMBI IJIOTHOCTU TENJIOBOTO IIOTOKa [M[Jisd LUJIWHOPUYECKOU
IIOBEPXHOCTHU YCJIOBHEIM ITpoxonoM 1400 MM U MeHee OIpenessioTCs 110

dbopmyne
a™®? = qiK, (2)

roe q - HOPMUPOBaHHasA IIOBEPXHOCTHAA IIJIOTHOCTh TEIIJIOBOTO
IIOTOKaQ, BT/MZ, IIpUHUMaeMas mo tabnumnam 2-7;

ql - HOPMHPOBaHHAS JIMHEHWHAs IIJIOTHOCTD TeHJ'IOZBOl"O IoToKa (Ha
1 M OIMHB TUIHHAPUYECKOT0 00beKTa), BT/M“, mpuHuMaeMas
o Tabnuiam 2-12.

Tabnuma 2 - HopMbl IDUIOTHOCTH TeIUIOBOTO IIOTOKa
000pyITOBaHHUS " TPyOONIPOBOIOB C
IHOJIOZKHTEJIbHBIMH TeMImepaTypaMHu IpH

PacIoOIO’KeHHH Ha OTKPLITOM BO3AyXe M YHCJIe
JyacoB padoTsl 0o1ee 5000

TeMmneparypa Temnnonocurens, °C
YcioBHBIHT
IPOXOA 151 50 [100/150/200/250(300/350(400/450|500(550| 600
TpyOOIIpoOBOa,
MM
ITmoTHOCTE TEIJI0BOT0 IIOTOKA, BT/M
15 419 117|25|35|45|56|68|81 |94 |109/124| 140
20 4110]19|28|39|50|62|75]|89103/119(135| 152
25 5/11(20(31|42|54|67(81|95|111/128/145| 163
40 5112 (23135|47|60|75|90(106|123|142/161| 181
50 6|14 |26|38|51|66|81|98(115/133/153[173] 195
I'Ipq:n.lt.lmnanuan W 3KoOnord4ecKkan 'EB!!'DI'IECHDETE, pﬂﬂMEl.LlEHI‘IE FI'EK_I'IEMI:I
oXpaHa Tpyga, ayauT W cepTHdUKaLXg, 4 e gokymenTax: 18
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TemnepaTtypa Tennornocurens, °C

YcnoBHBIM
IPOXOI 1541 50 1100[150/200[250(300/350[400(450|500|550| 600

TPyOOIIPOBO[a,

MM
[I10THOCTH TEMJIOBOTO MOTOKa, BT/M

65 7116(29143 (58 |74|901(108(127(147(169|191| 214
80 8117|3146 |62 |78 |96 |115|135(156|179|202| 226
100 9119(34|50|67|85(104(124|146/168(192|217| 243
125 10{ 21 |38|55|74(93|114|136/159(183|208(235| 263
150 11{23 142|161 |80(101({132(156|182(|209(238|267| 298
200 14|28 |50 | 72]95(119|154|182(212(242|274|308| 343
250 16| 33 |57 |82|107(133|173/204|236|270(305|342| 380
300 18/ 39|67 |95(124(153(191|224|259(|296|333|373| 414
350 22145|77(108(140|173(208(244|281|320|361({403| 446
400 25/49 |84 (117|152|187(223(262|301|343|385(430| 476
450 27154 191 (127|163|200(239(280(322|365|410|457| 505
500 30{ 58 |98 |136|175|215|256(299|343|389|436|486| 537

I'Ip-nm.lmnanuan W AKonord4eckan 'EEI!OI'IEEHDETE, PﬂSMELLlEHI'IE FI'EK.I'IEMI:I

oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 19
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TemnepaTtypa Tennornocurens, °C

YcnoBHBIM
IPOXOI 1541 50 1100[150/200[250(300/350[400(450|500|550| 600
TPyOOIIPOBO[a,
MM
[I10THOCTH TEMJIOBOTO MOTOKa, BT/M

600 34|67 (112|154|197|241|286(333|382|432|484|537| 593
700 38| 75 (124|170(|217|264|313(364|416|470|526|583| 642
800 43| 83 |137(188|238|290|343|397(453|511(571|633| 696
900 47|91 |150{205|259|315|372|430(490|552(616|681| 749
1000 52/100(163|222(281|340(400(463|527|592|660|729| 801
1400 70(133|215|291(364|439|514|591|670(750|833/918(1098

Bonee 1400 u I[T;10THOCTH TEmJIOBOTO IIOTOKAQ, BT/M2
IIJIOCKUE

ITOBEPXHOCTU
15/27 (41|54 |66 |77 |89({100{110|134(153|174| 192

IT puMedaHue - HpOMe}KYTOqHBIe 3HaYE€eHUusI HOPM IIJIOTHOCTHU
TEeIIJIOBOTI'O IIOTOKa CJiIeayeT OIIpeneiIsaTh HHTepHOHHHHefI.

Tabnuma 3 - HopMbl IDUIOTHOCTH TeIUIOBOTO IOTOKa
000pyIOBaHHUS " TPyOONIPOBOIOB C
IHOJIOZKHTEJIbHBIMH TeMImepaTypaMHu IIpH

PacIO/IO’KeHHH Ha OTKPBLITOM BO3AyXe H YHCJIe
yacoB padoTsl 5000 1 MmeHee

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs, pﬂSMELLIEHI'IE.‘ peEKnName

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax: 20
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TemniepaTypa Tennornocuresns, 2C

YcnoBHBIM
IPOXOI 1941 50 1100/150/200|250/300/350|400|450(500| 550 | 600

TPyOOIIPOBO[a,

MM
I[I10THOCTH TEIJIOBOTO IIOTOKa, BT/M

15 411018283849 |61|74|87(102{117{133|150
20 511121314254 |(67|81[96(112|128| 146 | 164
25 5112123134 |46 |59 |73 |88(104/120|138| 157 | 176
40 6114 (2639|5267 |82|99(116|135|154|174| 196
50 7116129143 |57 |73|901(107/126/146|167|189 | 212
65 81183348 |65|82(100|120({141|162|185| 209 | 234
80 9120(36|52|69|88|107|128(150(172|197| 222 | 248
100 10{ 2213957 |76|96|116(139|162|187|212| 239 | 267
125 12125144 163|184 |113|137(162(189|216|245| 276 | 307
150 13|27 48 | 70 | 92 [123|149|176|205|235|266| 298 | 332
200 16|/ 34|59 |83(109(146(176|207(240(274|310| 347 | 385
250 19|/ 39|67 |95(124/166(199|234(270|307|346| 387 | 429

I'Ip-nm.lmnanuan W AKonord4eckan 'EEI!OI'IEEHDETE, PﬂSMELLlEHI'IE FI'EK.I'IEMI:I

oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 21
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TemniepaTypa Tennornocuresns, 2C

YcnoBHBIM
IPOXOI 1941 50 1100/150/200|250/300/350|400|450(500| 550 | 600
TPyOOIIPOBO[a,
MM
I[I10THOCTH TEIJIOBOTO IIOTOKa, BT/M

300 22144 |76 (106(138(184|220|258|297|338|380| 424 | 469
350 27154 192 (128(164(202|241|282|324|368|413| 460 | 508
400 30/ 60 (100|139(178|219|260(304|349|395(443| 493 | 544
450 33|/ 651(109(|150(192|235(280(326|373|422(473| 526 | 580
500 36|71 (118|162(|207|253|300(349|399|451|505| 561 | 618
600 42| 82 1|135(185(235|285|338(391|447|504|563| 624 | 686
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 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

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs,

PasmelweHue pexnams

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax:
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TemniepaTypa Tennornocuresns, 2C
YcnoBHBIT
IPOXOL 154/ 50 1100/150(200(250|300|350|400[450(500| 550 | 600
TPyOOIIPOBO[a,
MM
TI7IOTHOCTE TEIIJIOBOI'O IIOTOKAa, BT/M
Bomnee 1400 u I[ImoTHOCTH TEIJI0OBOTO IIOTOKA, BT/M2
IIJIOCKUE
TTOBEPXHOCTHU
19/ 35(54|70185[991(112(125(141/158(|174| 191 | 205
[IpumMmeuvaHnue - IIpoMexXyTOouHble 3HAYEHUS HOPM IIJIOTHOCTHU
TEIIJIOBOTO MOTOKa CJIeAYyeT OIPEeNesaiTh MHTEPIIOJIAIUEN.

Tabnuima 4 - Hopmbl IUIOTHOCTH TEIIOBOT0 IIOTOKA [JIs
000pyIOBaHUS 1 TPyOONIpPOBOaAOB C
TMOJIOKUTETbHBIMHU TeMIepaTypaMu npu

PacCIoOIOZKeHHH B IIOMEHNIeHHHW H YHCJI€ 4YacOB
padoTsI 60s1ee 5000

TeMmniepaTtypa Tennonocurtesns, °C
YcnoBHBIT
TIPOXOZL 50 |100[150(200|250(300|350|400(450|500|550|600
TpyOOIIpPOBO[a,
MM
IImoTHOCTE TEIJIOBOT'0 IIOTOKA, BT/M
15 6 (1412313343 |54 |66|79|93(107(122|138
20 7 |16 26|37 (48|60 | 73|87 |102{117(134|151
25 8 (181284052 |65|79|94 (110|126[144(162
40 9 (21132145159 |73[189|105(122{141{160|180
I'Ip-m.lt.lmnanuan W IKONoOrA4eckan 'EE!!OI'IECHDET&._ pﬂSMELuEHHE FI'EI{.I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 23
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TeMmniepaTtypa Tennonocurtesns, °C

YcnoBHBIM
T1DOXOR 50 [100[150(/200|250(300|350(400(450|500|550(600

TPyOOIIPOBO[a,

MM
II;10THOCTH TENJIOBOTO IOTOKA, BT/M

50 1023|136 [50(64 80|96 (114(133|152(173|194
65 12 12641 56|72 |89|107(127(|147|169|191|214
80 13128 (44 |60 |77 (951(114[135(156|179(202|227
100 14 | 31 ({48 | 65|84 (103]124(146(169(193(218|244
125 16 | 35 (5372192 (113]136(159(184(210(237|265
150 18 | 38 [ 58 | 79 |100({123(147(172{199|226|255|285
200 22146 | 70(93(118(144|172|200(230(|262|294(328
250 26 | 53| 79(106|134|162|193|224|257|291(327|364
300 29 | 60 | 88 |118(148|179|212|246|281|318(357|396
350 33166 |97 (129/161({195|230(|267|305|344|385(428
400 36 | 72 1106(139(174|210(247|286|326|368({411|456
450 39| 78 |114|150(187|225[264|305|348|392(437|484

npﬂthlll.l'lGHHaﬂ W AKonord4eckan 'EE!!'DI'IEEHDE'I'E, PﬂSMELLlEHI'IE.‘ FI-EK_I'IEMH

oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 24
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TeMmniepaTtypa Tennonocurtesns, °C
YcnoBHBIT
TIPOXOLL 50 |100[150(200|250(300|350|400(450|500|550|600
TPyOOIIPOBO[a,
MM
IImoTHOCTE TEIJIOBOT'0 IIOTOKA, BT/M
500 43 | 84 |1123(161(200(241|282|326(370|417|465|514
600 49 [ 96 |139(181(225(269|315|363(412|462|515|569
700 55 (107(153(200|247|295|344|395|448|502|558|616
800 61 [118(169(220(270(322376(431|487|546(606|668
900 67 [130(185(239(294(350(407(466|527|589(653|718
1000 74 (141(201(259|318|377|438|501|565|631|699|768
1400 99 |187(263|337(411(485|561({638|716|797880|964
Bonee 1400 IInmoTHOCTHE TEIJIOBOTO IIOTOKA, BT/M2
IIJIOCKUEe
ITOBEPXHOCTH
23141 561698294 106(118|130(141({153|165
[IpuMeuyaHnue - [IpoMexRyTOUYHBIE 3HAYEHUS HOPM IIJIOTHOCTHU
TETJIOBOT'0 OTOKA CIIeAyEeT OMPENENsITh UHTEPIIOISIIUEN.

Tabnuma 5 - HopMbl IIIOTHOCTH TeEIIOBOIO IMOTOKa [IJisi
000pyIOBaHHUSI H TPyOOIIPOBOIOB C
IHOJIOZKHTEIbHBIMH TeMImepaTypaMHu IpH

PacCIoJIO’KeHHH B IIOMEINIeHHH H 4YHCJI€ 4YacOB
paoorsl 5000 u MmeHee

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs, pﬂSMELLIEHI'IE.‘ peEKnName

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax: 25
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TeMmniepaTtypa Tennonocurtesns, °C
YcnoBHBIT
TIPOXOLL 50 [100/150(200/250|300/350(400(450|500| 550 | 600
TPyOOIIPOBO[a,
MM
IImoTHOCTE TEIJIOBOT'0 IIOTOKA, BT/M
15 6 |16 2535|4658 |71 (85(99 (114|130 |147
20 7 1182840526579 |193/109|126|143|161
25 8 2013143 |56|70(85(101({118|136|154|174
40 10 (233614964 (8096 114(132|152|172|194
50 11 (254054 |70 |87 (105/124|144|165| 187 | 210
65 1312945627998 (118|139(161(184| 208|233
80 14 |32 {49 | 66 | 85 (105(126|148|171|195| 221 | 247
100 16 |35 (54 | 73193 (115(137|161(186(212| 239 | 267
125 18 (39 (60|81 |103(126(151|176|203|231| 261 | 291
150 21144 66|89 (113|138|164(192(221(251|282 | 315
200 26 | 53 180(107(134|163(194(|225|258(292| 328 | 365
250 30162 1(92(122(153|185(218|253(|290(327| 366 | 407
npﬂthI.l.l.l'IGHHaﬂ W IKONoOrA4eckan 'EEZ!OI'IEEHDEIE_ PﬂSMELLlE.‘HI'IE.‘ FI-EK_I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 26
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TeMmniepaTtypa Tennonocurtesns, °C

YcnoBHBIM
T1DOXOR 50 |100|150/200|250|300|350/400|450(500( 550 | 600

TPyOOIIPOBO[a,

MM
II;10THOCTH TENJIOBOTO IOTOKA, BT/M

300 34 | 70 |103(136|170({205|241|279|319|359| 402 | 446
350 38 |77 1113(149|186(224|263/304|347|391| 436 | 483
400 42 | 851(123(162(201(242|284|328|373|419| 467 | 517
450 46 | 92 |134(175|217|260|305|351|398|448| 498 | 551
500 51 |100(144|189(233(279|327|375|426(478| 532 | 587
600 58 |114|164|214|263|314|367|420(476(533| 592 | 652
700 65 (127(182(236(290|345|402|460(520(582| 645 | 710
800 73 1141(202|261(320(379|441|504|568(635| 703 | 772
900 81 (156(221(285(349|413|479|547|616/687| 760 | 834
1000 89 (170(241|309|378|447/518|590|663|739| 816 | 896
1400 120(226|318(406|492|580(668|758|850(943|1038({1136

npﬂthlll.l'lGHHaﬂ W AKonord4eckan 'EE!!'DI'IEEHDE'I'E, PﬂSMELLlEHI'IE.‘ FI-EK_I'IEMH

oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 27
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YcnoBHBIN
IIpoXo[,
TPyOOIIPOBO[a,
MM

TeMmniepaTtypa Tennonocurtesns, °C

50 |100

150/200(250({300({350(400{450({500| 550 | 600

IImoTHOCTE TEIJIOBOT'0 IIOTOKA, BT/M

Bonee 1400 u
IIJIOCKUE
TTOBEPXHOCTHU

II71OTHOCTE TEIJIOBOT'0 IIOTOKAQ, BT/M2

26 | 46

63|78 ]92|105(119(132|145(158| 171 | 190

[IlpumeyaHnue

- HpOMe}Ky'TO‘-IHbIe 3Ha4YEeHHus1 HOPM IIJIOTHOCTH
TEeIIJIOBOT'O ITIOTOKA CJIeOyeT OIIPeneiidThb I/IHTepHOHHHHefI.

Tadonuima 6

HOpMBI INDIOTHOCTH TeEeIIVZIOBOI'O IIOTOKa [OJIsA

000pyIOBaHUS 1 TPyOONIpPOBOaAOB C
OTpHIIATE IbHBIMH TeMImepaTtypaMu npu
PacCnoIoKeHUH Ha OTKPBITOM BO3ayXe

Temniepatypa Tennorocuresns, °C
YcnoBHBIN
Ipoxon 0 MUHYC|MUHYC|MUHYC|MHUHYC|MHAHYC|MHUHYC|MUHYC| MUHYC|MUHYC|MUH
TpyOOIIpoBOa, 10 20 40 60 80 100 120 140 160 18
MM
II1OTHOCTE TEIIJIOBOT'O IIOTOKA, BT/M
20 3 3 4 §) 7 9 10 12 14 16 17
25 3 4 5 §) 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 %) 8 10 11 13 14 16 19 2C
I'Ip-um.lmnanuan W IKONoOrA4eckan 'EE!!'DI'IEEHDE“._ P'BSMELL[E.‘HI‘IE.‘ FI-EK_I'IEMH

oXpaHa Tpyga, ayauT W cepTHdUKaLXg,

4 & pokywmenTax: 28
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

TemniepaTtypa Tennornocurtesns, °C

YcnoBHBIT
IPOXO[ 0 MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUH

TPyOOIIPOBOfa, 10 20 40 60 80 100 | 120 | 140 | 160 | 18

MM
I[ImoTHOCTE TEHJIOBOT'0 IIOTOKA, BT/M

65 6 6 7 9 11 13 14 16 18 20 21
80 6 6 8 10 12 14 15 17 19 21 272
100 7 7 9 11 13 15 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 24 25
150 8 9 10 13 15 17 19 21 23 26 27
200 10/ 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 31 33 35
300 12] 13 16 20 22 25 28 30 34 36 38
350 14| 15 18 22 24 27 30 33 36 38 41
400 16| 16 2 23 26 29 32 34 38 40 43
450 17| 18 21 26 28 31 34 37 39 4?2 45
500 19| 21 23 27 30 33 36 38 41 44 4¢€

npﬂthlllﬂGHHaﬂ W IKONoOrA4eckan 'EE!!OI'IEEHDEIE_ PﬂSMELLlE.‘HI'IE.‘ FI-EK_I'IEMH

oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 29
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

TemniepaTtypa Tennornocurtesns, °C

YcnoBHBIT
IPOXO[ 0 MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUH
TPyOOIIPOBOfa, 10 20 40 60 80 100 | 120 | 140 | 160 | 18
MM
I[ImoTHOCTE TEHJIOBOT'0 IIOTOKA, BT/M
Bomnee 500 u I[InmoTHOCTHE TEIJIOBOTO IIOTOKA, BT/M2
TIJIOCKUE
IIOBEPXHOCTH
11| 12 12 13 13 14 15 15 16 17 17

[IpuMeuaHue - [IpoMexRyTOUHBIE 3HAYEHUS HOPM IJIOTHOCTH TEIJIOBOTO IIOTO
cliefyeT ONpenesaTh UHTEePIOJISAIUEeN.

Tabnuima 7 - HopMbI IUVIOTHOCTH TEIUIOBOIO IIOTOKA [JIs
000pyIOBaHHUS " TPyOONIpPOBOAOB C
OTpHUIIaTE/ILHBIMU TeMIieparypaMu npu
PacCIoJIOZKEeHHUHU B IOMEIlleHUH

Temniepatypa Tennorocuresns, °C
YcnoBHBEIM
IpOX0oQ 0 |MHHYC|MAHYC MUHYC MHUHYCMAHYC|MUHYC MUHYC MHHYC|MUHYC| MUH
TpyOOmpoBoO[a, 10 20 40 60 80 100 | 120 | 140 | 160 | 18
MM
[I10THOCTH TEIJIOBOT'O ITOTOKa, BT/M
20 5 6 6 7 9 10 12 14 15 16 18
25 6 7 1 8 10 11 12 14 16 17 2C
40 7 7 8 9 11 12 13 16 17 19 21
I'Ip-nm.lmnauuan W IKONor4eckan 'EB!!'DI'IEI:HDEIE, PﬂSMEl.LlE.‘HI'IE.‘ FI-EK_I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 30
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

TemniepaTtypa Tennornocurtesns, °C
YcnoBHBIM
MIPOXO0. 0 |MHHYC|MAHYC MUHYC MHHYCMHHYC|MUHYCMUHYC MUHYC|MUHYC MUH

TPyOOIIPOBOfa, 10 20 40 60 80 100 | 120 | 140 | 160 | 18

MM
[I10THOCTH TEIJIOBOTO ITOTOKa, BT/M

50 7 8 9 10 12 13 14 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10| 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12| 13 13 16 17 20 21 23 25 27 3G
200 15| 16 16 19 21 23 25 27 30 31 34
250 16| 17 19 20 23 26 27 30 33 36 38
300 19| 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 32 34 36 38 41 44
400 23| 24 26 28 30 34 36 38 41 44 40
450 25| 27 28 30 33 35 37 40 42 45 48

I'Ip-nm.lmnanuan W 3KonorYyackan 'EE!!'DI'IEEHDETE_ PﬂSMELLlE.‘HI'IE.‘ FI-EK_I'IEMI:I

oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 31
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TemniepaTtypa Tennornocurtesns, °C
YcnoBHBIT
IPOXO[ 0 MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUHYC|MUH
TPyOOIIPOBOfa, 10 20 40 60 80 100 | 120 | 140 | 160 | 18
MM
IImoTHOCTE TEIJIOBOT'O IIOTOKA, BT/M
500 28| 29 30 33 35 37 40 42 45 47 40
Bonee 500 u II71OTHOCTE TEIJIOBOT'0 IIOTOKAQ, BT/M2
IIJIOCKUE
IIOBEPXHOCTH
15| 16 16 16 16 16 17 17 18 18 18
[IpuMmedanue - [IpoMexXyTOUHBIE 3HAUYEHUSI HOPM MJIOTHOCTH TEIIJIOBOTO IOTO
cJlefyeT OIpenensaTb UHTEPIIOJIILuENn.

Tabnuima 8 - HopMBbI IUVIOTHOCTH TEIUIOBOIO IIOTOKA [JIs
TPYOOIIPOBOIOB ABYXTPYOHBIX BOOSIHBIX CEeTEH IIPH

MMOI3€MHOH KaHa/IbHOU IpoKIagKe
NIPOJOJIZKUTEILHOCTH PadoThI B roja 6os1ee 5000 u

% |

CpenHeromoBasi TeMIlepaTypa TeIJIOHOCUTEIs
(mopatomutuit/odpaTHLIi), °C
YcinoBHBIN
[1DOXON 65/50 90/50 110/50
TPyOOIIpOBO[Ia,
MM
CyMMapHas TUHeWHas IIJIOTHOCTD TEIJIOBOTO
IIOTOKa, BT/™M

25 19 24 28

32 21 26 30
I'Ipm.ln.lmnanuan W AKonord4eckan 'EB!!'DI'IEI:HDET&._ PﬂSMELLlEHI'IE.‘ FI-EK_I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 32
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpeJIHel"OJIOBaH TeMIIepaTypa TEIIJIOHOCUTEIIA

(momaroruii/oo6paTHEIin), °C

YcnoBHBIT
TIPOXOLL 65/50 90/50 110/50
TpyOOIIpPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M

40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs,

oXpaHa Tpyga, ayauT W cepTHdUKaLXg,

COMMatcoaaHya W paspelueHiia — uslugl.complaxdoc.ru

PasmelweHue pexnams
4 & pokywmenTax:
reklama.complexdoc.ru




Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHEIin), °C
YcnoBHBIT
TIPOXOn 65/50 90/50 110/50
TpyOOIIpPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283
[IlpumMmeyaHusda
I'Ipm.ln.lmnenuan W IKONoOrA4eckan 'EB!!'DI'IEEHDEIE, pﬂSMELLlE.‘HI'IE.‘ FI-EK_I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax:
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CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHEIin), °C
YcnoBHBIU
Ipoxon,
TpyOOIIpPOBOfa,
MM

65/50 90/50 110/50

CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M

1 PacueTHble CpeOHEromoBble TeMMOEpPaTypPhl BOMBI
TeIJjIoBEIX ceTdax 65/50, 90/50 u 110/50 °C

TeMInepaTypHbIM rpadukam 95-70, 150-70 u 180-70 °C.

B BOOSAHEBIX
COOTBETCTBYIOT

2 TlpoMexkyTouHBIE 3HAYEHUSI HOPM IIJIOTHOCTU TEIIJIOBOTO IIOTOKA
clenyeT ONpenessiTh UHTEPIIOISIIUEN.

Tabnuma 9 - HopMbI IIIOTHOCTH TeEIVIOBOIO MOTOKa [IJisi
TPYOOIIPOBOIOB ABYXTPYOHBIX BOOSIHBIX CEeTeH IIPH
IOO3eMHOHN KaHa/ILHOH NMpoKJIagKe "
IIPOIOJIZKUTEIBHOCTH pPadoThl B roa 5000 4 u MmeHee

CpemHeromoBasi TeMIepaTypa TEIJIOHOCUTENS
(momaroruii/o6paTHLIi), °C
YcnoBHBIN
[TPOXON 65/50 90/50 110/50
TpyOOIIpoBOa,
MM
CyMmMmapHas JIuHeNHas IJIOTHOCTh TeIlJIOBOT0
IOTOKa, BT/™Mm
25 21 26 31
32 24 29 33
40 25 31 35

MpoMsILNEHHaR W IMoNoruyecikan GelonacHocTe,
oxpaHa Tpyga, ayouT W cepTudUKaums,
COMMatcoaaHya W paspelueHiia — uslugl.complaxdoc.ru

PasmelweHue pexnams

4 ® pokymenTax: 35
reklama.complexdoc.ru
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CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHLIit), °C
YcnoBuBIT
TIPOXOn 65/50 90/50 110/50
TPyOOIIPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/™M

50 29 34 39

65 32 39 45

80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128

MNpoMBLLNEHHEA W 3KONOMMYecKan Ba3onacHocTs, PasmelweHue pexnams
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 36
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHLIit), °C
YcnoBuBIT
TIPOXOn 65/50 90/50 110/50
TpyOOIIpOBOa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/™M
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 261
1200 239 277 305
1400 273 316 349
[IpuMmedanue - CM. npuMedYaHus K Tabsuiie 8.

Tabonuma 10 - HopMbl IDUTIOTHOCTH TEIIJIOBOTO IMOTOKa u4epe3
IIOBEPXHOCTh H30/ISA0HUH IIapPoOIIPOBOIOB C
KOHAEHCAaTOIPOBOAaMHU Inpu HX COBMECTHOHR
IIPOK/IaJKe B HeIIPOXOOAHbIX KaHaJIax

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs, pﬂSMELLIEHI'IE.‘ peEKnName

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax: 37
COMatosaHiA W paspeweHid — uslugl.complexdoc.ru reklama.complexdoc.ru
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[TaponpoBoxn|KoupeHncaTtomnposon|[TaponpoBon KougeHcaTonpoBom| [ e
YcnoBHBIU
IIPOXO[L
TPyOOIIPOBOMOB,
MM
115 100 150 100
25 25 22 18 30 18
32 25 23 18 32 18
40 25 25 18 33 18
50 25 27 18 36 18
65 32 31 21 43 21
80 40 35 23 46 23
100 40 38 23 49 23
125 50 42 24 53 24
150 65 45 27 58 27
200 80 52 27 68 27
250 100 58 31 75 31
300 125 64 33 83 33
MNpoMBLLNEHHEA W 3KONOMMYecKan Ba3onacHocTs, PasmelweHue pexnams
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, { B QOKyMaHTaN: 38
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

[TaponpoBoxn|KoupeHncaTtomnposon|[TaponpoBon KougeHcaTonpoBom| [ e
YcnoBHBIU
IPOXO0Q
TPyOOIIPOBOMOB,
MM
115 100 150 100
350 150 70 38 90 38
400 180 75 42 96 42
450 200 81 44 103 44
500 250 86 50 110 50
600 300 97 55 123 55
700 300 105 55 133 55
800 300 114 55 143 55
[IpuMmeuvaHnue - [I[poMexXyTOUHbIE 3HAUYEHUS HOPM IIJIOTHOCTH TEIJIOBOTO IIOTOKA

Taonuma 11 - HopMbl IUIOTHOCTH TEIIOBOTO MOTOKa [IJisi
TPYOOIIPOBOIOB ABYXTPYOHBIX BOASIHBIX CeTeH IPH
MOI3€eMHOH 0ecKaHaIbHOH NMPOKJIafKe "
NIPOJO/IZKUTEJILHOCTH paboThl B rog 0osiee 5000 a

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs, pﬂSMELLIEHI'IE.‘ peEKnName

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax: 39
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHEIin), °C
YcnoBHBIT
TIPOXOn 65/50 90/50 110/50
TpyOOIIpPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M

25 27 32 36

32 29 35 39

40 31 37 4?2

50 35 41 47

65 41 49 54

80 45 22 59
100 49 58 66
125 56 66 73
150 63 73 82
200 77 93 100
250 92 106 117

MNpoMBLLNEHHEA W 3KONOMMYecKan Ba3onacHocTs, PasmelweHue pexnams
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 40
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CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHEIin), °C
YcnoBHBIT
TIPOXOn 65/50 90/50 110/50
TpyOOIIpPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
1200 326 368 398
MNpoMBLLNEHHEA W 3KONOMMYecKan Ba3onacHocTs, PasmelweHue pexnams
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax:
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTEIS
(momaroruii/oo6paTHEIin), °C
YcnoBHBIT
TIPOXOn 65/50 90/50 110/50
TpyOOIIpPOBOfa,
MM
CyMmmMmapHas nuHeNHas IJIOTHOCTh TEIJIOBOTO
IIOTOKa, BT/M
1400 376 425 461

[IpuMmedvyanue - CM. npuMedYaHus K Tabsuiie 8.

Tadonuma 12 -

HopMBI IIUIOTHOCTH TEIUIOBOTO IIOTOKA [JIsi
TPYOOIIPOBOIOB NBYXTPYOHBIX BOASIHBIX CeTeH IPH
IOO3eMHOHN 0OecKaHa/ILHOH NMpoKJIagKe "
IIPOIO/IZKUTEJIHLHOCTH PadoThl B roa 6os1ee 5000 u u
MeHee

CpenHeromoBasi TeMIlepaTypa TeIJIOHOCUTES
(mopatomuit/odpaTHLIit), °C
YcnoBHBIT
TIPOXO/L 65/50 90/50 110/50
TPyOOIIpOBOa,
MM
CyMmMmapHas TUHEeNHAas MJI0THOCTD TEIJIOBOTO
IIOTOKa, BT/M
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53

MpoMsILNEHHaR W IMoNoruyecikan GelonacHocTe,
oxpaHa Tpyga, ayouT W cepTudUKaums,
COMMatcoaaHya W paspelueHiia — uslugl.complaxdoc.ru

PasmelweHue pexnams

4 & poxymenTax: 42
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTES
(momaroruii/oo6paTHLIii), °C
YcnoBHBIT
T1POXOn 65/50 90/50 110/50
TPyOOIIPOBO[a,
MM
CyMmmMmapHas nuHenHas IIJIOTHOCTh TEIJIOBOTO
II0OTOKa, BT/M

65 46 55 60

80 51 60 66
100 57 67 74
125 65 76 34
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213

MNpoMBLLNEHHEA W 3KONOMMYecKan Ba3onacHocTs, PasmelweHue pexnams
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 43
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Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

CpenHeropmoBasi TeMIlepaTypa TEIJIOHOCUTES
(momaroruii/oo6paTHLIii), °C
YcnoBHBIT
T1POXOn 65/50 90/50 110/50
TPyOOIIPOBO[a,
MM
CyMmmMmapHas nuHenHas IIJIOTHOCTh TEIJIOBOTO
II0OTOKa, BT/M
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567
[IpumeuvaHnue - CM. mpuMedYaHus K Tabiuile 8.

Koadduiment K, yduTHIBAIOIIUY U3MEHEHNE CTOUMOCTHU TEIJIOTHL U
TEIJION30JITIIMOHHOM KOHCTPYKIHWX B 3aBUCHMOCTH OT paloHa
CTPOUTEJILCTBA U CIIoco0a NPOKJIaaKu TPpyOOoIpoBoda (MecTa yCTaHOBKU
o0opyHmoBaHus), cCienyeT IPUHUMATH 110 Tabnuile 13.

6.1.3 PacueTHrbIE XapaKTEePUCTUKU TEeTIJION30JIALUOHHBIX
MaTepuayoB U U3OENUu, IIPUMEHSAEMbIX OJIT U30IALUN 000pyIOBaHUSI
1 TpyOOIIPOBOAOB HAA3eMHOM M IIOA3€MHOM IIPOKJIAmOK, CIeOyeT

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs, pﬂSMELLIEHI'IE.‘ peEKnName

oXpaHa Tpyaa, ayanT M cepTHdUKaLar, 4 B poxymenTax: 44
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IIPUHUMATh C Y4Y€TOM IIJIOTHOCTHU B KOHCTPYKIHWH, BJIA2KHOCTH B
YCIIOBHUAX OJKCIINIyaTalliM, IIIBOB W BIINAHHA MOCTHUKOB XO0JIOOa
9JIEMEHTOB KPeEIIJIeHNd.

KOS(I)(l)I/II_[I/IeHT TEeIIJIOITPOBOOHOCTHU VIINIOTHAIOIITUXCsSA MaATepHualloB
Ipu OIITHMAaJIbHOHU IIJIOTHOCTH B KOHCTPYKIIMU CljieayeT IMMPUMHUMATL II0
JaHHBIM CepTI/I(l)I/IKaLII/IOHHbIX WCIOBLITAHUM HUIIn II0 OJaHHBIM,
IIpPUBEOJEHHBEIM B Ceome IIPpaBUJI Ha IIPOEKTHPOBaHHE TEIJIOBOM
N30JIAINN.

Tab6nuna 13 - Koaddunuent K, ydHUTHIBAIOIIHH H3MEHEHHE
CTOMMOCTH TeIUIOTHI B 3aBHCHMOCTH OT paHoOHa
CTPOHUTE/IBCTBA 1 crocoda HOPOKIaJgKH
TPpyOOonmpoBoaa (MecTa yCTaHOBKH 000OPYyJOBaHHUS)

Cmmoco6 nmpoknagku 000pyaoBaHUS U
MeCTOpPacHooXkeHrne 000pynoBaHUS
Paiion
CTPOUTEJILCTBA Ha B B
OTKPBITOM | IIOMEILEHUH, |HEITPOXOAHOM [OeCKaHaJIbHBIMN
BO3[yXe TOHHEJIEe KaHae
EBpormeinickue 1,0 1,0 1,0 1,0
pParioHEbI
Ypan 0,98 0,98 0,95 0,94
3anmagHas 0,98 0,98 0,95 0,94
Cubupsb
BoctouHas 0,98 0,98 0,95 0,94
Cubupsb
HanbHUM 0,96 0,96 0,92 0,9
BocTok
I'Ip-um.lmnauuan W 3KonorYyackan 'EBZ!OI'IEEHDET&., PﬂSMELLlEHI'IE.‘ FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 45
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Cnoco0 npoknagku o00pyZoBaHUS U
MEeCTOPacCIOoJIoKeHre 000pyaIOBaHUS
Pavion
TPOUTEJILCTB
CTPOUTEJILCTBA Ha B B
OTKPBITOM | IIOMEIIEHUH, |HEITPOXOAHOM (OeCKaHa TbHBIMN
BO3MyXe TOHHEJIEe KaHae
ParioHBI 0,96 0,96 0,92 0,9
KpaiiHero
CeBepa u
IIpUpPaBHEHHBIE
K HUM
6.1.4 [Mpu OecKaHaIbHOU ITPOKJIafgKe TPYOOIIPOBOIOB
TETJIONIPOBOOHOCTh OCHOBHOT'O cros TETJIOU30JIILIMOHHOU

KOHCTPYKIIUU Ak ompenessieTcs mo popmye

}&k = )\.oK, (3)

roe Ao - TEImJIONPOBOAHOCThL CYXOT0O MaTepualjia OCHOBHOIO CJIOf,
Bt/(M - K);

K - KO03(hUIIUEHT, YYUTEIBAIOIINYT yBeJIU4YeHue

TEIUIONPOBOOHOCTU OT  yBJIaXXHEHWS, NOPUHUMaAeMBId B

3aBHCUMOCTH OT BU[a TEIUIOU3OJISAIIMOHHOTO MaTepuasa U TUIla
rpyHTa 1o tabnuie 14.

Tadonuina 14

KosdduinmenT ypnaxuenus K

MaTtepuan Tun rpyuTta o ['OCT 25100
TEMJION30JISILIMOHHOT O CJI0S
o . | HachlllieHHBIN
ManoBnaxxHubiv | BriaKHBII e
BOOU
[lenononuypeTaH 1,0 1,0 1,0
npﬂthlllﬂGHHaﬂ W IKONor4eckan 'EE!!'DI'IEEHDE“._ P'BSMEI.LIE.‘HI‘IE.‘ FI-EK.I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 46
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KosdpunmenT yenaxuenuss K

Martepuan Tun rpyHTa o I'OCT 25100
TEIIJION30JIIIIIOHHOTO CII0
ManoBnaxKHbIM | BnaxKHBIN HaCHme}fHHH
BOIOM
ApmMmornieHOOeTOH 1,05 1,05 1,1
[IeHommonuMepMUuHeEpPa 1,05 1,05 1,1

6.1.5 3a pacueTHyI0O TeMmepaTypy OKpyXKawllel Ccpenpl IIpU
pacyeTax IO HOPMUPOBAHHOU IJIOTHOCTU TEIJIOBOTO IIOTOKa CJIENyeT
IIPUHUMATh:

a) OIS U30JIMPYEMEIX ITOBEPXHOCTEM, PACIOI0KEHHEIX Ha OTKPBITOM
BO3[yXe:

- IJIsI TEXHOJIOTUYeCKOro 000pymoBaHUs U TPYOOIIPOBOMOB - CPEIHIOI0
3a rog;

- o711 TPyOOIIPOBOAOB TEMJIOBBEIX CETEM IPU KPYTJIOTOOUYHON paboTe
- CpeOHIO 3a I'of;

- O TpyOOIpPOBONOB TENJIOBHIX CeTel, paboTaloIuX TOJIBKO B
OTOIIUTENIBHLIA IIEPUON, - CPEOHIOI 3a IIepuof CO CPemHEeCYyTOYHOU
TeMIIepaTypou HapyXKHOI'o Bo3xnyxa 8 °C u HUuXe;

0) OJIsT U30JIUPYEMEIX IIOBEPXHOCTEM, PACIOJIOKEHHBIX B IIOMEIIeHUH,
- 20 °C;

B) AJ1s1 TPYOOIIPOBOAOB, PACIIOIOKEHHBIX B TOHHENAX, - 40 °C;

T') OIS IIOO3eMHOM ITPOKJIaJKM B KaHajlaX MM IIPH OecKaHaIbHOU
IIPOKJIafiKe TPYOOIIPOBOMOB - CPEHIOI0 3a rofl TeMIIepaTypy I'PyHTa Ha
rnyOuHe 3aJI02KeHHUsT OCH TPyOOonpoBoIa.

[Ipu BenuumHe 3arny0JieHUS BepxHeM 4YacCTHU IePeKpHITUS KaHalla
(Ipu OpoKJagKe B KaHajlaX) WM Bepxa TeIJIOU30JIAIUOHHOU
KOHCTPYKIUU TpyOompoBoma (mpu OeckaHalbHOM Ipokiangke) 0,7 M u
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MeHee 3a paCYeTHYI0 TeMIepaTypy OKpyXKalolllell Cpenbl [OOJIKHa
MMPUHUMATLCS Ta K€ TeMIlepaTypa HapyzKHOT0 BO3[yxa, 4YTO U INPHU
HaO3eMHOU ITPOKJIagKe.

6.1.6 PacueTHy0 TeMmnepaTypy TEIJIOHOCUTEJII TEXHOJIOTUYECKOT 0
0o00opynoBaHus U TPyOOIIPOBOZOB CJienyeT IPUHUMATh B COOTBETCTBUM C
3ajlaHMEeM Ha IIPOEKTHUPOBaHUE.

I[Ins TpyOOIIPOBOAOB TEIIJIOBBEIX CETEeM 3a pPacyeTHYI0 TeMIlepaTypy
TEIIJIOHOCUTEJISI TPUHUMAIOT:

a) [JISI BOOSIHBIX TEIIJIOBBIX CEeTeMH:

OJis IIOofaloIlero TpPyOOIIpoBOda IIPU IIOCTOSSHHOW TeMIlepaType
CeTeBOM BOABl M KOJIMYECTBEHHOM PEryJIupOBaHUU - MaKCHUMaJIbHYIO
TEMIIEPATYPYy TEMJIOHOCUTES;

oI Tofallnero TPyOOIIpoOBOfda IIpU IIEPEMEHHON TeMIlepaType
CeTeBOM BOOBI M KadyeCTBEHHOM pPEryIupoBaHUM - B COOTBETCTBUHU C
Tabnulen 15;

71 oOpaTHBEIX TPYOOIIPOBOIOB BOOSTHEIX TEIJIOBHIX ceTel - 50 °C;

0) Ons TapoBHIX CeTeld - MaKCHUMaJbHYI0 TeMIlepaTypy Iiapa,
CPEenHIOIOo IT0 IJINHE pacCMaTPUBaAaeEMOTO y4acTKa ITapoIIpoBOa;

B) OJIsI KOHOEHCATHBIX CeTel U CeTel Tropsdyero BOOOCHAOXKEHUS -
MaKCHMaJIbHYIO0 TEMIIEPATyPy KOHOEHCaTa UJIh ropsadel BOOHI.

Taonuia 15

TeMmnepaTypHbIE pEXKUMEI

.o 95-70 150-70 180-70
BO[SIHBIX TEIJIOBHIX ceTel, °C

PacuyeTHas TemiiepaTtypa

5 65 90 110
Teryionocurend tw, °C

6.1.7 Tlpu onpepeneHUN TeMIepaTyphl T'PyYHTa B TeMIepaTypHOM
IIojle TOA3eMHOro TpyOOIpoBOOa TEIJIOBEIX CeTel TeMIlepaTypy
TETJIOHOCUTEJIS CIIeNyeT IPUHUMATh:
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OJIT BOOSIHBIX TEMJIOBBIX CETeM - II0 TeMIepaTypHOMY Tpaduky
PETYIUPOBAHUS TPU CPEOHEMECSYHOM TeMIlepaType HapyKHOTO0
BO3yXa PacuyeTHOT0 MeCsIa;

OJIsT TIApOBBIX CeTeM - MaKCHUMaJbHYI0 TeMIlepaTypy Iiapa B
paccMaTpuBaeMOM MeCcTe IIapoIpoBoja (C y4YeToM TaJeHUs
TeMIlepaTyphl I1apa 1o gJnHe TPyOoIpoBoaa);

IOJIS KOHOEHCATHBIX CEeTeM M CeTeu ropd4dero BOJIOCHaﬁ}KeHI/Iﬂ -
MaKCHUMAaJIBHYIO TEMIIEPATyPy KOHOEHCaTa MJIN BOIHI.

6.2 OrmpeneneHue TOMIIWHB M30MSAIUU 110 3aJaHHOU BeIUYMNHE
TEIJIOBOTO IIOTOKA.

PacueTHbIe mapaMeTpsl IPUHUMAIOT B COOTBETCTBUU C 6.1.5 1 6.1.6.

[Ipy omnpemeneHUU TOJIIIUHBI TEIJIOBOM HUIONSIIUU  CIeOyeT
VUYUTHIBaATh BIIUSIHUE OIIOP TPyOOIIPOBOAOB U 000PYIOBaHUS.

6.3 OrmpepgeneHue TOJNINWHB TEIJIOBOM UHIO0IAIUM II0 3adaHHOM
BeIUYMHE OXJIaXKOeHUs (HarpeBaHMS) BelleCTBa, COXPaHSIEMOIO B
€MKOCTSIX B TeUeHUe OIpPedesIeHHOTO0 BpEMEHU.

PacueTHyio TeMmepaTypy OKpYzKaloIllero BO3AyxXa  Clefyer
IIPUHUMATD OJI1 000pyOOBaHUS U TPyOOIPOBOMOB, PACIIOIOKEHHBIX Ha
OTKPBLITOM BO3[IyXe€:

- [I7IsI IOBEPXHOCTEU C ITOJIOKUTEIILHEIMYA TeMIepaTypPaMH - CPEIHIO0
HauboJiee XO0JIOOHOM NATUOHEBKU C oO0ecrieueHHOCThIO 0,92;

- OJIsd HOBGpXHOCTGfI C OTpHLIATEJIbHBIMKX TeMIIepaTypaMu BEIIEeCTB -
CPEegHIOI0 MaKCHUMAJIBHYIO HamuboJiee 2KapKoro Mecsdia,

- O TOBEPXHOCTEH, PAaCIOJIOXKEHHBIX B IIOMEIIeHUU, - B
COOTBETCTBHHU C 3aJaHMEM Ha MPOEeKTUPOBaHME, a IPU OTCYTCTBUU
OaHHBIX O TeMIlepaType OKpyzKaroliero so3nyxa - 20 °C.

PacueTHyI0 TeMmepaTypy BellleCTBa NPUHUMAIOT B COOTBETCTBUU C
3alaHMEeM Ha IIPOEKTHUPOBaHUE.

6.4 OnpepnersieHVe TOJIIUHEL TENJIOBOUM WU30JIALUU II0 3aJaHHOMY
CHUKEHUIO TeMIlepaTypHl BEILlEeCTBa, TPaHCIOPTUPYEMOTO
TpybompoBojamMu (IIaporpoBogaMM).
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PacueTHyI0 TeMIlepaTypy OKpPYzKalolllel cpenbl cliefyeT IMIPUHUMAaTh
oyt TPYOOIIPOBOAOB, PACIIONOXKEHHBIX:

- Ha OTKPBLITOM BO3AyXe U B IIOMEIIEHUM - B COOTBETCTBUU C 6.3;
- B TOHHeJnaX - 40 °C;

- B KaHaJjlax uiu mpu OecKaHaJIbHOM IIPOKJIafKe TPYOOIPOBOMOB -
MHUHHMAJIbHYI0O CPeJHEeMEeCSYHYI0 TeMIepaTypy T'PYHTa Ha TiIyOuHe
3a/102KeHUsI ocu TPpyOoIIpoBoa.

PvaeTHYIO TeMIIepaTypy TEIIJIOHOCUTEJIA IIPUHUMAIOT B
COOTBETCTBHHU C 3aldHHUEM Ha IIPOEKTHUPOBAHHUE.

6.5 OmnpepneneHve TONIIUHBEL TENJIOBOM H3O0JALUU II0 3aJaHHOMY
KOIU4YEeCTBY KOHJIeHCaTa B ITapoIIpoBOaX.

PacueTHBIe mapaMeTphl OKPYzKalolllero Bo3ayxa ClegyeT IPpUHUMaTh
B COOTBETCTBUU C 6.3.

PacyeTHyI0 TeMIepaTypy BellleCTBa IIPMHUMAIOT B COOTBETCTBUU C
3aJlaHMeM Ha IPOEKTUPOBAHUE.

6.6 OmnpepnerneHve TOJMIUHEL TEINJIOBOU WU30JIALUU II0 3aJaHHOMY
BPEMEHM  [PHUOCTAHOBKU  [OBUXKEHUS  KUOKOTO  BelecTBa B
TpyOOmpoBOmax B IesAX IIpPeJoTBpallleHHs ero 3aMep3aHus HuiIu
yBeJIM4YEeHUS BA3KOCTH.

PacuyeTHble mapaMeTphl OKPyZKaloIllero BO3[AyXa U TEIJIOHOCUTEISA
ciiefyeT IPUHKUMAaTh B COOTBETCTBUU C 6.3 U 6.5.

6.7 OmnpepeneHue TOIMIUHBI TENJIOBOU UIOISALUU [0 3adaHHOU
TeMIIepaType Ha MOBEPXHOCTHU HU30JISIIIUU.

6.7.1 TemrniepaTypy Ha HOBEPXHOCTU TEIJIOBOU HU3OJIALUU CIIE€OyeT
nmpuHUMaTh He Ooiee, °C:

a) OJ1s1 U30JIMPYEMBIX TTIOBEPXHOCTEM, PACIOJIOKEHHBIX B pabouel umu
00cnyKrBaeMol 30He ITIOMeIIeHUN U ConepzKalruX BellleCTBa:

TeMmnepaTypou BrIlle 100 °C.....cccovvivniiniininninnennnnn. 45
TeMrepaTypour 100 °C U HUXKE.......oevvvvneeninnennennnnn. 35
TeMIIlepaTypoOu BCIIBILIKY I1apoB HUXKe 45 °C........ 35;
I'Ip-m.lt.lmnanuan W IKONor4eckan 'EE!!'DI'IEI:HDETE_ pﬂSMEI.LIE.‘HI'IE.‘ FI'EK.I'IEMH
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0) O U30IUPYEMBIX ITOBEPXHOCTEM, PACIIONIOXKEHHBIX Ha OTKPHITOM
BO31yxe B paboueli unu o0CIIyKUBaeMOU 30HE:

IIPYA MEeTalJIn4YeCKOM IIOKPOBHOM CJIO€................. 55

IOJIs1 OPYTUX BUOOB IIOKPOBHOTO CIIOS....vuveneennnnnn. 60.

TemMriepaTypa Ha IMOBEPXHOCTU TEMJIOBOM U3ONSIIUU TPYOOIIPOBOMOB,
pacIiooKeHHBIX 3a npefeyiaMu pabodel unm 00CITy:KUBaeMOU 30HHI,
He [OJIDKHa IIPEeBHIIIaTh TeMIepaTypHBEIX IIPeAejioB NPHUMEHEHUS

MaTepHaJioB MIOKPOBHOI'O C/I0s1, HO He BhIme 75 °C.

6.7.2 PacyeTHyi0 TeMIlepaTypy OKpPYzXKaloIllero BO3AyXa CleayeT
IIPUHUMATH AJI1 IOBEPXHOCTEN, PaCIIOI0KEHHBIX:

- Ha OTKPBITOM BO3O0yX€ - CPEIHIOI0 MaKCHMAJIBHYIO Hauboiee
2KapKOrIro MecsIia,

- B IOMEIIeHUH! - B COOTBETCTBUU C 6.1.5, O 1 B.

6.8 OmnpepeneHue TOIMIMHBL TEIJIOBOM HU3OIALMU C ILEJIbIO
IIpefoTBpalleHusT KOHOEHCAIluu Bjlard M3 OKPYZXKaloIlero BO3OyXa Ha
IIOKPOBHOM CJIO€ TEIJIOBOM M30JIIIIUK 000pyIoBaHUSA U TPYOOIIPOBOMOB,
comepzXKallluX BellleCTBa C TeMIepaTypoud HHUXKEe TeMIepaTyphl
OKpPYZKalolllero Bo3ayxa.

HaHHbIIZ pacueT CcCliegyeT BBIIIOJIHATE TOJIBKO [MHOJId HW30JINPYEMEIX
HOBerHOCTeﬁ, PacCIIOJIOZKEHHEIX B IIOMEIIIEHNH.

PacueTHas TeMIlepaTypa W OTHOCHUTEJIbHa4d BJIa2ZKHOCTH BO3OyXa
IIPUHUMAIOTCA B COOTBETCTBHH C 3adaHHEM Ha IIPOEKTHUPOBAHHUE.

6.9 Ilpu pacyere TOJNILIUWHBEI TEMNJIOBOU UIOJILMUU C ILEJIbIO
IIpegoTBpalleHusI KOHOEeHCAluU BjIard Ha BHYTPEHHUX ITOBEPXHOCTSIX
00BEKTOB, TPAHCIIOPTUPYIOIIUX Ta3000pa3HbIe BEIleCTBa, CoepKalue
BOISIHBIE ITApPhl UM BOASHBIE IIApPhl U ra3bl, KOTOPHIE IIPU PAaCTBOPEHUU
B CKOHOEHCHPOBABIIMXCS BOASHBIX IIapaxX MOTYT TIPUBECTH K
00pa30BaHUI0 AarpPeCcCUBHBLIX MPOOYKTOB, pPaCYeTHYI0 TeMIepaTypy
OKpYyZKalolllel Cpennl CliedyeT NPUHUMaTh B COOTBETCTBUM C 6.3.

6.10 [Ina wu30IUPyeEMBIX IIOBEPXHOCTEW C OTpULIATEJIbHBIMU
TeMIlepaTypaMH, pPacIIOIOKEHHBIX B IIOMEIleHUH, TOJIIIIMHA
TEIJIOU30JIALUOHHOT O CJIOSI, OIIpefejieHHas MO ycjaoBusaM 6.1, 6.2,
OoKHa OBITH IpOBepeHa 1o 6.8. B pe3ynbTaTe npuHUMaeTcsa 00JbiIee
3Ha4YeHHle TOJIMIINHEL CJI0S.
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6.11 TennousonsgUUOHHYIO KOHCTPYKLHUIO C TEIJIOU30JIALUOHHBIM
ClI0eEM U3 OOHOPOOHOTO MaTepuajyla, YCTaHOBJIEHHOTO B HECKOJIbKO
CJIOEB, IIPU pacyeTax paccMaTPUBAIOT KakK OJHOCJIONHYIO.

PacyeT TONIIMHBI TEIJIOU3O0JIALMOHHOTO CJIOS KOHCTPYKIIUH,
COCTOSIIeN U3 ABYX U O0Jlee CII0eB Pa3HOPOOHBIX MaTEPUAJIOB, CIIeOyeT
IIPOBOAUTL HMCXOAsl M3 TOTO, YTO MeXKCJIOMHasi TeMIlepaTypa He
ITPEBLIIIIAET MaKCHMalIbHYIO TEMIIEPATYPY MIPUMEHEHUS
TEIIJION30JIIIIMOHHOTO0 MaTepuaja IIOCIeOyIomUuX CJioeB. TOoJIIuRYy
KazK[I0T'0 CJIOSI PAaCCUUTHIBAIOT OTHOEIBHO.

6.12 PacyeTHyHO TOJIIMHY TENJIOU3OJIALIMOHHOIO CJIOS B
KOHCTPYKLUSAX TENJIOBOM U3OJALMU HaA OCHOBE BOJIOKHUCTHIX
MaTepuayoB U U3Aenuul (MaToB, IIJIUT, XOJICTOB) CIeAyeT OKPYTJISATh OO
3HayeHuu, KpaTHbIX 10 MM.

B KOHCTPYKILKMSX HAa OCHOBE MUHepPaJIOBAaTHHIX LIUJIMHOPOB, XKECTKUX
sSTYEUCTHIX MaTepuasioB, MaTepruajioB U3 BCIIEHEHHOI'0 CUHTETUYECKOT 0
KayyyKa, II€HOIIOJIUdTHUJIeHa U I[IEeHOIJIaCTOB CJieAyeT IIPUHUMATh
OMMXKaMWIIyI0 K pacyeTHOM TOJIIWHY U3OENIUNd II0 HOPMAaTUBHBIM
OOKyMEeHTaM Ha COOTBETCTBYIOIIIME MaTepUualbl.

Ecnu pacuyeTHas TONIIUHA TEIJIOU30JIALIUOHHOIO CJIOSI HE COBIIaJaeT
C HOMEHKJIaTypHO! TOJIIIMHONM BLIOPAHHOTO MaTepuasna, CleoyeT
IIPUHUMATh 1[I0 [eNCTBYyIOIIel HOMEHKJaType Onuxkaumryio O0oiee
BLICOKYIO TOJIIIUHY TEIJIOU30JIAIIUOHHOTI O MaTepuaria.

[onyckaeTcsi HOpuMHUMATh OnuUKaWllyio Oojiee HU3KYIO TOJIIUHY
TEIJIOU30JIALIUOHHOI'0 CJIOSL B Clly4dasiX pacyeTa [0 TeMIlepaType Ha
IIOBEPXHOCTU UIOJIALIMY U HOPMaM IIJIOTHOCTHU TEIMJIOBOTO II0TOKA, €CIIU
pa3Hulla MeXAy pacyeTHOM UM HOMEHKJIaTYpPHOU TOJILIUHOU He
[IPEBHIIIAET 3 MM.

6.13 MuHUMaJIbHYIO TOJIILIUHY TEIJIOU30IALMOHHOIO CJIOS ClIedyeT
MIPUHUMATh:

IIPYU U3ONISAIUU LIUJINHOPaAMHU U3 BOJIOKHUCTHIX MaTepHasioB - PaBHOU
MUHUMAJIbHOM TOJIIIMHE, MpeaycMaTpUBaeMO# TOCydapCTBEHHBIMU
CTaHOapTaMM UJIM TEXHUYECKUMU YCIIOBUSIMU;

MIPU UI0JIALMNUN TKAaHSIMU, IIOJIOTHOM CTEKJIOBOJIOKHUCTHIM, IIIHypaMU
- 20 MM.

IIPU WU30JIALUU UIOeJIUAMU U3 BOJIOKHUCTBIX VIIJIOTHSIOIIUXCS
MaTepuasos - 20 Mm;
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IIPpHU U30JIAITNHU 2KECTKHUMHU MaTepuruajllaMiy, U3OEJINAMU N3 BCIIEHEHHBIX
IIOJITMMEPOB - paBHOﬂ MHUHMMAJIBHOM TOJIIINHE, Hpe)IYCManHBaeMOfI
TOCyodapCTBEHHBIMHU CTAHOAPTAMHU HUJIN TEXHUYECKHUMHU YCIIOBUAMMH.

6.14 IlpemenbHass TOJMNIIMHA TEIJIOU3ONSIIUOHHOTO CJIOS B
KOHCTPYKIHUSAX TEIJIOBOM M30JIAKMM 000pyHOBaHUS M TPYyOONIPOBOMOB
IIprUBeOeHa B IPUJIOXKEeHUU b.

Ecnu pacyeTHass TojlmuHa OOJbIlle, YeM MOXKeT 00ecCIedYuTh B
COOTBETCTBUU C TPUJIOKEHHeM b BHIOpPaHHBIM TEIJIOU30JISIIUOHHBIN
MaTepuarl, cilenyet IPUMEHUTD bonee 9 dHeKTUBHBIN
TEIJIOU30JISITUOHHBIM MaTepuarl.

[IpumeHeHUE KOHCTPYKIIUU C OoJIbIlIeH TOJIIIUHOM
TEIIJION30JIIIIMOHHOIO CJI0sI TPeOyeT TEXHNYECKOro 000CHOBaHMS.

6.15 TommuHy TEIJIOU30JISLUOHHOIO CJI0Od B KOHCTPYKLHUSIX
TEIJIOBOU U3O0JIIIUU MPHUBAPHOU, MyPTOBOM U HECHEMHOU (PIaHIIEBOU
apMaTypel CclegyeT [IpPUHHUMATh pPaBHOM TOJNIIHWHE  HU30JISALUU
TpyOoIpoBoa.

Tomnuuny TENJION30JIILIMOHHOT O CJ104 B ChbEMHBIX
TEIJIOU3O0JIAIUOHHBIX KOHCTPYKIHAX (IaHIEBBIX COEOUHEHUUN U
¢bnanueBoun apMaTyphsl C IIOJIOXKUTEJIbHOU TeMIlepaTypou

TPAHCIOPTUPYEMBIX BEINECTB CJeOyeT IIPUHUMATh PAaBHOM TOJIIIHHE
U30/IS1IMU TPyOomnpoBoaa, HO He 6onee 120 MM.

Tommunry TEMIOU30JISIIIOHHOT O CJI0st B ChEMHBIX
TEIJIOU3OJISIUOHHEIX KOHCTPYKIIUSAX (QIaHIEBBIX COEOUHEHUH U
dbnaH1IEBOM apMaTyph TPyOOIPOBOMOB o OTPHUIIATEIILHOM

TEMIIEPATYPO# TPAHCIOPTUPYEMBIX BeIIEeCTB ClieAyeT IIPUHUMATb
PaBHOM TOJIIIUHE U30JISLKUN TPYyOOIIPOBOa.

6.16 [Ins nmoBepxHOCTel C Temneparypou Bhime 350 °C u HuUXKe
muHyc 60 °C He [omycKaeTcs IIpUMeEHeHUEe OLOHOCJIIOMHBIX
KOHCTPYKUIUU. [Ipy MHOIOCJIOMHOU KOHCTPYKIIMM IIOCJIEAYIOINE CJIOU
OOJI2KHEI IIePEKPHIBATh IIIBHL IIPEOBIAYIIETO.

6.17 3aka3Hble TONMIMHY U O0OBEM TEIJIOMIOISIIUOHHBIX H3OEIUU
U3  YIOJIOTHAIOUIUXCS ~ MaTepuasoB  CcledyeT  ONpemensiTh  IIo
peKoOMeHOyeMOMYy IIPUJIOXKEeHUI0 B.

6.18 TommuHy MeTanJIN4YeCKUX JIUCTOB, JIEHT, NMPUMEHSEMBIX [
TIOKPOBHOTO CJIOSI, B 3aBHCUMOCTU OT HapPyXKHOTO OUaMeTpa WM
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KOHQUTYypalluyd TEMJIOU30ISIUOHHON KOHCTPYKIIUM PEKOMEHOYeTCS
MIpUHUMATH 10 Tabmuie 16.

Tadonuma 16 - ToammMHA MeETAUIMYECKHX JIMCTOB [JIsA
IOKPOBHOTI'O CJIOSI TEIUIOBOM U3O0JISAIIHH

B munnumerpax

TomnmuHa nucTa, He MeHee, IIPU
oraMeTpe U30JISIINuN
MaTtepuasn HOKPOBHOI'O CJI0s
CB. 1600 n
350 u |Cs. 350 | CB. 600 ITOCKIE
MeHee | mo 600 | mo 1600
ITOBEPXHOCTH
JIucTeI u JIEHTHI u3| 0,5 0,5 0,8 0,8
HepzKaBellllen CTalu
JIuctel u3 TOHKONucromou| 0,5 0,8 0,8 1,0
cTaju, B TOM 4YHCJIe C
IIOJTMMEPHBIM ITOKPBLITHEM
JIucter wu3 amoMuHus u| 0,3 0,5 0,8 1,0
ATIOMUHNEBHIX CIIJIABOB
Jleutsr u3 amoMuHus u| 0,25 0,3 0,8 1,0
ATIOMUHUEBHIX CIIJIaBOB

6.19 B KkauyecTBe MOKPOBHOIO CJIOS  TEIJIOU3OIALMOHHBIX
KOHCTPYKIUM nOuaMeTpoM wu3lonsauum Oomee 1600 MM U TITOCKHUX,
PacCmoI0KeHHBIX B IIoMeIleHuU c HearpeCcCHUBHBEIMU u
cnaboarpecCUBHEIMHU cpemamu, OOIIyCKaeTCs MIPUMEHSTH
MeTaJUIMYecKue JIMCThI U JieHThl TommmHoum O0,7-0,8 MM, a mOaga
TPyOOIIpoBOAOB nraMeTpoM uzdonsimu 6omee 600 go 1600 MM - 0,6 MM.

6.20 JIuctel M JIEHTHI K3 aAJIOMHHUS M AJIIOMHHHUEBLIX CIIJIaBOB
tomuuHou 0,25-0.3 MM peKOMEeHOyeTCsI MPUMEHATh TOOPUPOBAHHLIMHU.
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6.21 IlITykaTypHBIM [OKPOBHBIM CJIOM TEIJIOU30JIMPOBAHHOU
TIOBEPXHOCTHU, PACIIOIOKEHHOM B TOMEIIEHUU, HONXKEH OBITh OKJIEeH
TKaHbI0. TONIINHY IITYKaTyPHOTO MOKPHITUS IPHU YKJIaJKe 110 JKECTKUM
WX BOJIOKHHUCTHIM MaTepualjiaM B 3aBHCHUMOCTH OT [OuaMeTpa
U30IUPyeMOro 00beKTa PeKOMEHAyeTCsI IPpUHUMAaTh o Tabnuie 17.

Taonuima 17

TommuHa IMITYKATYPHOTO ITIOKPLITHUA, MM

Bupn nszonupyemoro o0beKkTa

Bung n30msa1mMoHHOTO
MaTepuasa (OCHOBaHUE) TpyGOIPOBOIBI HAPYKHEIM
OuaMeTpPoOM, MM
OOGopynoBaHUe
mo 133 BkJ1. | 159 u 60oJjiee
KecTKkue usngenus 10 15 20
BonokHucTHIE N30ENUS 15 15-20 20-25

6.22 [l TeNnJOU30JSLMOHHEIX KOHCTPYKLWN, [OOBEPraroIlliuXCs
BO3IOENCTBUIO arPECCUBHBIX Cpeld, ClenyeT IpeaycMaTpuBaTh 3alllUTy
MeTaJIJINYeCKUX MOKPBITUU OT KOPPO3UH.

[Ipy npruMeHEHUU B KadeCTBEe IIOKPOBHOTO CJIOSL JIUCTOB U JIEHT U3
QJIIOMUHUS U aJFlOMUHUEBHIX CIIJIABOB U TEIJIOM3OJISIIIMOHHOIO CJIOS B
CTaJIbHOU HEeOKpallleHHOM CeTKe UJIU IIPU yCTPOUCTBEe KapKaca CIenyeT
IpefycMaTpuBaTh YCTAHOBKY I[IOH IIOKPOBHBIM CJIOM NIPOKJIAgKH U3
PYJIOHHOTO MaTepuasa WU OKpPacKy II0 IIOKPOBHOMY CJIOI0 H3HYTPHU
OUTYMHBIM JIaKOM.

6.23 Ilog TOKPOBHBIM CJIOM M3 HEMETA/NIMYEeCKWX MaTepHuajioB B
IIOMEIIeHUIX XpaHeHUus U IepepaboTKU MUILEBHIX ITPOAYKTOB CIEeOyeT
npegycMaTpuBaTh YCTAHOBKY CETKH CTajJlbHOM U3 IIPOBOJIOKHU
OIuaMeTpPoOM He MeHee 1 MM C s4elKaMu pa3MepoM He 6omee 12X 12 MM,

6.24 KOHCTPYKLIUS TEIJIOBOU HU30JIALUU [OOJI2KHA MCKIII0YATh ee
nedopMaluio ¥ CHIOJI3aHVE TEINJIOM3O0JIALIMOHHOIO CJIOSl B IIpoliecce

MpOMEILLNEHHAR W 3KoNOrMYecKkan GaIoNaAcHOCTE, PasmeweHue pexnams
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9KCIJlyaTaluu. B cocTaBe TeNJIOU3O0JIALUOHHBIX KOHCTPYKLUUI
0060pyZoBaHUS U TPYOOIIPOBOAOB CJIENyeT IIpefyCMaTpuBaTh OIIOPHEIE
3JIEMEHTHl U  pas3rpyzXKalollhe VCTPOMCTBa, o0OecmeduBalonye
MEeXaHUYEeCKyI TIIPOYHOCTb U IKCIUIyaTAllMOHHYK HaOeXHOCTh
KOHCTPYKIIUU.

Ha BepTUKaNbHBIX YydYacTKaxXx TpPyOOMpPOBOOOB U 000pPyHOBaHUSA
OIOPHBIE KOHCTPYKLUU CJIefyeT IIpegycMaTpUBaTh uepe3 Kaxkpable 3-4
M I10 BBICOTE.

6.25 B KOHCTPYKIIUSIX TEIJIOBOM UIONSIIUU OO0OPyOOBaHUSA U
TPyOOIIPOBOOB C OTPUIATENbHLIMU TeMIlepaTypaMH BeIleCTB He
clenyeT IPUMEHSITh MeTallIndYecKue KpenexXHble JeTalld, IIPOXoasIue
Yyepe3 BCIO TOJMIMHY TEIJIOU30ISIIMOHHOTO Closi. KpenexHble meTanu
UM WX 4YacCTu CJeayeT NOpegycMaTpuBaTh H3 MaTepualoB C
TEeIJIOMIPOBOAHOCTRLIO He 6osee 0,23 Bt/(M - K).

[lepeBssHHBIE KpeINexXHble [eTajid [OOJIKHBI OBITh 00paboTaHbI
AQHTUIIMPEHOM M aHTHUCENTUYECKUM COCTABOM.

DJIEMEHTHI KpeIlJIeHusda, HN3TOTOBJIEHHEBIE K3 yr’HGpOHHCTOfI CTally,
OOJIZKHBI UMETh aHTHKOPPO3MOHHOE IIOKPEITHE.

6.26 PasmMmelneHve KpeleXHBIX [feTajled Ha U30JIMPYEMBIX
[IOBEPXHOCTAX clenyeT NpuHuMaTh B cooTBeTCcTBUU ¢ 'OCT 17314.

6.27 Hetanu, npenycMaTpuBaeMble I KpeIIeHus
TEIJION30JIAIUOHHOU KOHCTPYKIIUHU Ha IIOBEPXHOCTHU C
OoTpuIaTeJIbHEIMU TeMIlepaTypaMM, OOJIKHBI UMETh ITOKPOBHBIU CJIOM
OT KOPPO3WM WM UITOTaBIUBATHCS U3 KOPPO3UOHHO-CTOUKUX
MaTepHaos.

KpemexHble  peTanud,  COIPUKAcAOIINecs C  HU30JIMPYyEeMOMH
ITIOBEPXHOCTHIO, CIIEAYET IIPeayCMaTPUBaTh:

IJIsl IIOBEPXHOCTeUu C TeMmieparypou or muHyc 40 mo 400 °C - u3s
yTJIePOOUCTOU CTallu;

IJIs1 IOBEPXHOCTeu ¢ TeMuepaTypou Beilie 400 u Huxke Munyc 40 °C
- U3 TOI'0 Xe MaTepuasa, 4YTO U u3oIupyeMasi IOBEPXHOCTE.

JeMeHTHl KpPeIJIeHUsl TEeIJIOU3O0JISIIIMOHHOI0 CJI0ST M ITOKPOBHOTO
crost TEMJION30JISIIUOHHBIX  KOHCTPYKIIUH 060pymoBaHUS u
TPyOOIIPOBOMIOB, PACIOJIOKEHHBIX Ha OTKPBITOM BO3IOyXe B paliOHaxX C
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pacyeTHOU TeMIepaTypou OKpyzKalllero Bo3ayxa Huxe Mmunyc 40 °C,
cienyeT IPUMEHSTh U3 JIETUPOBAHHOM CTaJlu UJIU aJIFOMUHUA.

6.28 KOHCTPYKIKs IIOKPOBHOI'O CJIOSI TEIJIOBOM M3OJISALIMM OOIXKHA
OOMyCKaTh BO3MOXKHOCTh KOMIIEHCAlIUM TeMIepaTypHBIX medopMaliumi
M30IUPYyeMOro 00beKTa U TEIJION3OIIIIMOHHON KOHCTPYKIINH.

TemnepaTypHble IIBEI B 3alIUTHBLIX ITOKPHITUSX TOPU30OHTAIbHBIX
TPyOOIIPOBOMOB CleNyeT MpegycMaTpuBaTh Y KOMIIEHCATOPOB, OIIOpP M
IIOBOPOTOB, @ Ha BEPTHUKAJIbHBEIX TPyOOIIPOBOJax - B MeCTaX YCTAHOBKH
OIIOPHBIX KOHCTPYKITUU.

[Tpy uUIOAAILMNU KECTKUMU (HOPMOBAHHLIMU U3OEIUSIMU CIIeOyeT
IIpeaycMaTpuBaTh BCTaBKM K3 BOJIOKHHUCTBIX MaTepHalioB B MecTax
YCTPOMCTBa TeMIlepaTyPHBIX IIIBOB.

6.29 Bribop MaTepumasia TOKPOBHOTO CJIOSI TEMJION3O0JISIIMOHHBIX
KOHCTPYKIUM 000pyHoBaHUS U TPYOOIPOBOIOB, PACIIOJIOKEHHBIX Ha
OTKPBITOM BO3[OyXe B paMoHaXx C pacyeTHOUM TeMIepaTypou
OKpyzKaroinero sosayxa MuHyc 40 °C u HUXKe, clefgyeT IPOU3BOOUTH
C y4eTOM TeMIepaTypHBIX IIPEOeioOB NPUMEHEHHUS MaTepuajioB IIO
OEeNCTBYIOIINM HOPMaTUBHBEIM OOKYMEHTaM.

6.30. KOHCTpyKLHs KpemjeHUs I[IOKPOBHOI'O CJIOS TEeIJIOBOU
U30MISIIMU  000pyImoBaHUSI M TPYOOIIPOBOOOB C OTPUIATEILHBIMHU
TeMIepaTypaMu  BEIIeCTB [OOJIXKHa  HCK/IIYaTh  BO3MOXKHOCTH
IIOBPEXKIOEHMUS TapOU30JIALMOHHOTO CJI0s B IIPOIlecCe 3KCITyaTalluu.

6.31 [Ina obGopymoBaHUSI U TPyOOIPOBOAOB C OTpPULIATEIbHLIMU
TeMIlepaTypaMU TIIpU NOPUMEHEHUM IapOU30ISIMOHHOTO CJIOS U3
PYJOHHBIX MaTepuaroB 0e3  CHJIOIIHOW  HaKJIEWKM  CleOyeT
npeaycMaTpuBaTh TIepPMETHU3allUi0 IIIBOB MNapOU30JISLIMOHHOTO CIIOS;
[IpU TeMmIepaType H30JIMPyeMOU IOBEpPXHOCTU Huxke MuHyc 60 °C
cilemyeT TakKXe MIpegyCcMaTpuBaTh IepMETHU3allWi0 IIIBOB ITOKPOBHOTO
CJIOSI TepMEeTUKaMU UJIM IIJIEHOYHBIMHU KJIEIIIUMUCS MaTepHhaiaMu.

6.32 [Ins OeckaHaJIbHOM MPOKJIAOKKA TPYOOIIPOBOOOB TEIMJIOBBIX
CeTel B CyXUX I'PyHTaX BO3MOXKHO IIPUMeEHEHUEe U30JIIIUN U3 IITYYHBIX
(opmoBaHHBIX M3Oenui (CKOPJYIIbI, CE(TMEHTHI) U3 II€HONOJIUypeTaHa
U monuMepOeToHa C BOJOHEITPOHUIIaEMBIM ITOKPOBHBLIM CJIOEM, ITPU
3TOM TEIJIOU30JIALMOHHbIE U3OeNus CleOyeT yKiIagblBaTh Ha
BOOOCTOUKUX U TEMIIEPATYPOCTOMKUX MAaCTUKaX UIU KIIEesX.
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ITPNJIO2KEHUE A

(cnpagsoyHoe)

INIEPEYEHD HOPMATHUBHDBIX
HJOKYMEHTOB, HA KOTOPbDIE
MMEIOTCH CCbIJIKHA B
TEKCTE:

CHwuII 41-02-2003 TemnnoBrle ceTu

I'OCT 618-73 Qonpra aaioOMHUHHEBas OIS TEXHUYECKUX IleJIel.
TexHuyeckue yCji0BUSA

['OCT 4640-93 Bata MuHepayibHasa. TexHUYeCKUe YCIIOBUS

'OCT 9438-85 [TIIneHKa MOJMUBUHHIOyTHUpaAnIbHAs  Kilesmias.
TexHuyeckue yCJj10BUSA

['OCT 10296-79 H30i1. TexHUYECKUE YCIIOBUSA

['OCT 10354-82 IleHKa nonusTuIeHOBast. TeXHUYeCKUue yCJI0OBUS

['OCT 10923-93 Pybepoup. TexHUYEeCKHNE YCIIOBUS

[OCT 17314-81 VYcTtpoucTBa O KPENJIeHUs TEMNJI0BOU H3O0IAUUN
CTaJIbHBIX COCYymOB U amnmapaTtoB. KOHCTpyKIusSI ¥ pa3MepHl.
TexHudeckue TpebOBaHUS

['OCT 25100-95 I'pyuaThl. Knaccudpuraius

[[OCT 25951-83 [IlneHKa MOJIUA3TUIIEHOBAs TepMoOycago4dHas.
TexHuyeckue yCji0BUSA

'OCT 30732-2001 TpyOel u ¢dacoHHbIe HU3OEIus CTaJlbHbLIE C
TEIJIOBOU U30JIdlMel U3 I[IeHOIOoJIuypeTaHa B IIOJIM3TUIIEHOBOU
o6osnouke. TexHUYECKUE YCIIOBUS.
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ITPNJIO2KEHUE b

INPENEJIBHBIE TOJIHNINUHDbI

(pekomeHOyemoe)

TEINIOU30JIAIITMOHHDbIX
KOHCTPYKIIUMA [1JIA
ObOPYIOBAHHUA A

TPYBOIIPOBOI10B

Cmoco6 mpoknanku TpyoOoIrrpoBoaa

Han3eMHBIT

B TonHeNE

B HenpoxogHOM
KaHae

Hapyxub1i
ouaMeTp, MM

[TpenenpHAsA TOMIIIMHA TEIJIOU3O0IALNOHHOTO CII0S, MM,
npu tremneparype, °C

19 u 20 u 19 u 20 mo 150 151 u
HUXKEe Oosee HUXe oosiee BKIJI. oosee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
I'Ip-nm.lmnanuan W IKONoOrA4eckan 'EBZ!OI'IEEHDEIE_ PBSMEI.LlE.‘HI'IE.‘ FI-EK_I'IEMH
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 59
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HapyXHbIi
guaMeTp, MM

Cmoco6 nmpoknagku TpyOoIrpoBoaa

Han3emHubI

B ToHHemne

B HennpoxogHOM
KaHaJse

ITpemenbHast TOMNUIMHA TEIJIOU30JISIIMOHHOTO CJI0SI, MM,

npu temneparype, °C

19u 20 u 191 20 u mo 150 151 u

HuXe | Oonee | Huxe | Oosee BKJI. bonee
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
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200

o T, o ncopan, | 4o poean 60
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HapyXHbIi
guaMeTp, MM

Cmoco6 nmpoknagku TpyOoIrpoBoaa

Han3emHubI

B ToHHemne

B HennpoxogHOM
KaHaJse

ITpemenbHast TOMNUIMHA TEIJIOU30JISIIMOHHOTO CJI0SI, MM,

npu temneparype, °C

19u 20 u 191 20 u mo 150 151 u
HUXKE ooiee HUXKE ooee BKIJI. ooee
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
1020 u 320 320 320 260 140 220
Oosiee
[IlpumeyaHua
1 [Ina TpyOOmpPOBOOOB, pAacIOJIOKEHHBIX B KaHajaX, TOJIIIUHA
U30JIAIIUA yKa3aHa st TIOJIOKUTEIbHBIX TEMIIEPATYP
I'Ip-um.lmnanuan W IKONoOrA4eckan 'EE!!'DI'IEEHDETE, pﬂSMELLlEHI'IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 61
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Cmoco6 nmpoknagku TpyOoIrpoBoaa

B HennpoxogHOM

Han3emHubI B ToHHemne
KaHase

HapyXHbIi

naMeTp, MM
a p ITpemenbHast TOMNUIMHA TEIJIOU30JISIIMOHHOTO CJI0SI, MM,

npu temneparype, °C

19u 20 u 191 20 u mo 150 151 u
HUXKE ooiee HUXKE ooee BKIJI. ooee

TPaHCIIOPTUPYEMBIX BeHIeCcTB. [[71 TpyOOIPOBOIOB C OTPULIATETbHLIMU
TeMIlepaTypaMU TPaHCIIOPTUPYEMBIX BEIECTB IIPEebHbIE TOJIITUHEI
clenyeT MIPUHUMATh TaKUMHU Ke, KaK ITPU IIPOKJIafKe B TOHHEJISIX.

2 B cny4dae ecnu pacyeTHasl TOJIIMHA U30ISIIUU OOJIbIlle ITpeaeibHOM,
cienyeT IIpUHUMATL Oojiee S5(OOEKTUBHBLIM TEIJIONU30JIIIIHOHHBIN
MaTepual W OrPaAaHUYHUTLCS IIPeOelbHOM TOJIIIHMHOW TEMIJI0BOM
U30MISIIMU, €CIIU O5TO MOOMNYCTUMO II0 YCJIOBUSIM TEXHOJIOTUYECKOTO
IIpollecca.

ITPNJIO2KEHUWUE B

(pekomeHOyemoe)
npﬂthlllﬂGHHaﬂ W AKonord4eckan 'EE!!'DI'IEEHDEIE, PﬂSMELLIEHI'IE.‘ FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHEWKaUMe, 4 e gokymenTax: 62
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OIIPENEJIEHUAE TOJIIIWUHDBI U
OB'BEMA
TEINUIONU30JIA1IAOHHBIX
NU3NEJINA U3
YIVIOTHAIOININUXCHA
MATEPHAIJIOB

B.1 TonmuHy TEIIOU30JISIUOHHOTO H3OENUss U3 YIIOTHSIOUIUXCS
MaTepuajoB [0 YCTAaHOBKHM Ha H30IUPYEMYIO IIOBEPXHOCTH CIIEOyeT
ompenensaTh C y4eToM Ko3dguimeHTa yuiaoTHeHus Ke 1o popMysiam:

IOJIST HATTUHOPHUYECKON ITIOBEPXHOCTU

51=55¢M
d +28; (B.1)

OIS TIJIOCKOM ITOBEPXHOCTHU
62 = 6K, (B.2)

roe 61, 62 - TonNIUHA TEMJIOU3OJIALIUOHHOTO U3TEe/INUs 00 YyCTaHOBKH Ha
U30JIMPYEMYIO TTIOBEPXHOCTD (0€3 YyIIJIOTHEHUS), M;

6 - paCdeTHasd TOJIIIIMHA TEeIIJIOU30JIAIIMOHHOTO CJIod C
YIITIOTHEHUEM B KOHCTPYKIIUHU, M;

d - Hapy>XHBIM OUaMETp H30JIUPyeMOoro oO0OpyImoBaHUs,
TpyOOIIpoBOMa, M;

K¢ - KO3(pPUIIUEHT YyIIJIOTHEHUS TEIJIOU30JIALUOHHBIX U3OEINN,
MMPUHUMaeMbIN 110 Tabnuile B.1 HACTOSIEro IMIPUI0XKEHHUS.
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[Ipameuanue - B coyuae eciu B popmyne (B.1) mpousBemeHue
© 4+72f MEHBIIIE eOWHUILI, OHO [OJIXKHO NPUHUMATHCSI PaBHBIM
eOuHuIle.

B.2 IIpu MHOTOCIOMHOW W3ONALMMN TOJIINUHY HU3OEIUS OO €ro
VIIJIOTHEHUS CJIeAyeT ONpeaesisaiTh OTHeNIbHO [OJig KaxKmoro crios. [Ipu
onpefesieHUH TOJIIMNHEI ITOCJIEAYIOIIEero TEeIJION30ISIIIMOHHOTO CJI0s 3a
Hapy2KHBIA guamMeTp (d) IpuHUMAIOT OJUaMeTp U30JISLUNA IIPeObIayInero
CJ1051.

B.3 OOBbeM TeNnjou30JSALUNOHHBIX U3OEIUU U3 YIJIOTHSIOIIUXCS
MaTepUaJIOB OJisd TEMJIOU3OISIIMOHHOIO CJIOS OO0 YIJIOTHEHUS ClenyeT
onpepnensaTh no gpopmyne

V =ViKg, (B.3)

roe V - ob0bem TenJ§OH3on5{uH0HHoro MaTepuaja WA HU3TeIus 0o
VIUIOTHEHUS, M°;

Vi - o0beM TemJIou30IAIMOHHOTO MaTe§Hana WA U3OeIus B

KOHCTPYKIIMU C Y4€TOM YIIJIOTHEHHUA, M .

Taonuia B.1

Kosdpduiment

Tennou3onsauuoHHEIe MaTepUallbl ¥ U3LeIUs
yrnoTHeHuda K.

MarTsl MUHepasioBaTHEIE IIPOIIUBHEIE 1,2

Martsl Tennon3o0aaiuoHHbie « TEXMAT» 1,35-1,2

MaThl ¥ XOJICTHL M3 CYIEePTOHKOro 0a3ajIbTOBOTO
BOJIOKHA IIpM VKJIaJKe Ha TPyOOHNpOBOOLI U
o0opymoBaHue YCIOBHBIM ITPOXOO0M, MM:

Iy < 800 npu cpemHeu IIJIOTHOCTH 23 Kr/M° 3,0
o *
TO XKe, IIpU CpenHeu muoTHoCcTU 50-60 KT/M> 1,5
I'Ip-nm.lmnanuan W IKONor4eckan 'EE!!OI'IECHDCIE, PﬂSMEl.LIE.‘HI'IE.‘ FI-EK.I'IEMI:I
oXpaHa Tpyaa, ayaMT ¥ CepTHMUKALMA, 4 e gokymenTax: 64

COMMacosaHiA W paspelledna — uslugl.complexdoe.ru reklama.complexdoc.ru
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Tennon3onsauuoOHHbIE MaTepHuaJlbl 1 U30eJIns

Koaddurment
ynnoTHeHuda Ke.

Iy = 800 nnpu cpefHeu MIOTHOCTH 23 Kr/M° 2,0
TO XKe, IIpu cpegHen nnoTHocTu 50-60 KF/M3 1,5*
MaTel U3 CTEKJITHHOI'O LITAlleJIbHOTO BOJIOKHA Ha
CUHTETUYECKOM CBA3YIOIIEM MapKU:

M-45, 35, 25 1,6
M-15 2,6
MaTel u3 CTEeKJISIHHOIO IIIIaTEeJIbHOI'O0 BOJIOKHA

«URSA» mapku:

M-11 3,6-4,0"
M-15, M-17 2,6
M-25 npu yKiIagke:

Ha TPYyOBI 1,5-1,8"
Ha o0opyagoBaHUE 1,4
[Inmutel  MHUHEpaAJOBaTHEIE Ha  CHUHTETUYECKOM

CBA3YIOIIEM MapKu:

35, 50 1,5

MpoMBILLNEHHAR W 3KoNorMYeckan GelonacHocTs,

oXpaHa Tpyga, ayauT W cepTHdUKaLXg,

COMMatcoaaHya W paspelueHiia — uslugl.complaxdoc.ru

PasmelweHue pexnams
4 & pokywmenTax:
reklama.complexdoc.ru
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Tennon3onsauuoOHHbIE MaTepHuaJlbl 1 U30eJIns

Koaddurment
ynnoTHeHuda Ke.

100, 150

75 1,2
100 1,1
125 1,05
[TnuTel ¥3 CTEKJISHHOTO IITaIlleJIbHOTO BOJIOKHA

MapKu:

I1-30 1,1
[1-15, T1-17 u I1-20 1,2
[IeCOK MEepIUuTOBBEIM BCIYYEHHBIM MEJIKMM Mapok 75, 1.5

Ha TPYOBI YCIIOBHBIM mpoxomoM mo 40 MM BKiL. - 4,0,
MM u Oojee - 3,6.

kk

oo 250 MM BKII. - 1,6, ¢cB. 250 mM- 1,5.

* Kosdpdpunment ynnotaenusa matoB «URSA» mapku M-11 npu yknagke

Kosdpdpunment ymnnotHeHuss MaTtoB «URSA» wmapru M-25 npu
yKJIafKe Ha TpyOnl YCIOBHBIM ITpoxogom mo 100 mMm Bki. - 1,8, ¢B. 100

npu ykiagke 50

KrnroueBble CI0Ba: U30JIALUS TEIJIOBasd, OGOPYJIOBaHI/Ie,

TPyOONPOBO/, TPOEKTHUPOBAHNE

MpOMEILLNEHHAR W 3KoNOrMYecKkan GaIoNaAcHOCTE, PasmeweHue pexnams
oXpaHa Tpyaa, ayanT K cepTHdrkaLan, 4 e gokymenTax:
COMatosaHiA W paspeweHid — uslugl.complexdoc.ru reklama.complexdoc.ru
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