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CI1 23-101-2004 lNMpoekTnpoBaHMe TENJI0BOW
3alUTbl 34aHNI

DaTa BBeneHuns 01.06.2004
MPEONCITIOBUE

1 PASPABOTAH Hay4Ho-uccnenoBaTesIbCKUM UHCTUTYTOM CTPOUTENbHOW (PU3NKN POCCUNCKOMN
aKagemMum apxnTekTypbl n cTponTenbHbiXx Hayk (HUNC® PAACH), MocrocakcnepTmion, LleHTpaibHbIM
Hay4HO-Uccnef0BaTebCKUM U MPOEKTHO-3KCNEPUMEHTAJIbHLIM MHCTUTYTOM MPOMBbILLIEHHBIX 30aHUN
n coopyxxeHnun (OAO "UHNnpom3sgaHmnn"), PenepanbHbiM roCy4apCTBEHHbLIM YHUTAPHbIM
npeanpuaTmnem - LLleHTpoM MeTo40/10rMm HOPMMPOBAHNA U CTaH4apTU3auum B ctpoutesnbctee (Pryrl
LIHC), LleHTpanbHbIM Hay4YHO-NCCeA0BaTENbCKUM N NPOEKTHbIM WHCTUTYTOM TUMOBOIO U
3KCMepuMEeHTaNbHOro NPoeKTUpoBaHusa xunmwa (LWHUN3Mxnnmwa) n rpynnon cneymnaancTos

3 YTBEP>XOEH V BBEOQEH B OEVCTBUE c 1 uioHst 2004 . COBMECTHbIM npukasom OAO
"UHNNnpom3zpgaHun" n ®rymn UHC N 01 ot 23 anpeng 2004 r.

4 B3AMEH CIT 23-101-2000

BHECEHA nonpaska, onybnnkoeaHHas B HdopMaLmMoHHOM blonifieTeHe 0 HOpMaTUBHOWM,
MeTOANYEeCKOW U TUMNOBON NPOEKTHOM AoKyMeHTauun N 11, 2009 r.

BBEOEHWNE

Csop npaBua NO NPOEKTUPOBAHUIO TEMJIOBOW 3alUMThl 34aHNIA COAEPXKUT METOAbI MPOEKTUPOBAHMS,
pacyeTa TenJoTeXHNYECKNX XapaKTepUCTUK OrparKgatoWwmX KOHCTPYKLWA, peKoMeHJauum n
CNpaBOYHblE MaTepunasbl, MO3BOASAIOLWNE peann3oBbiBaTb TpeboBaHmsa CHull 23-02-2003 "Tennosas
3alWKnTa 30aHnn".

MonoxxeHuns Ceofa NpaBu NO3BONAIOT NPOEKTUPOBATh 3[aHNS C PaLMOHaIbHbIM NUCMOJIb30BaHNEM
SHEPrun rNyTem BbiIBSIEHUS CYMMapPHOro SHEPreTnyeckoro apdeKkTa oT NUCMOJIb30BaHUA
APXUTEKTYPHbIX, CTPOUTENbHBIX U UHXXEHEPHbIX PeLleHniA, HanpaBIeHHbIX Ha SKOHOMMIO
SHEepreTUYeCcKux pecypcos.

B CBoae npaBui NpuBefeHbl peKkoMeHaauny no Bbibopy ypoBHSA TeMN03aLlnTbl HA OCHOBE TEMNJI0BOIro
H6anaHca 34aHMs, NO pacyeTy NPMBELEHHOI0 CONPOTMBIIEHNS Tenaonepenaye HEOAHOPOLAHbIX
orpak4aroLmMX KOHCTPYKLWNIA, TpeboBaHNS K KOHCTPYKTUBHBLIM N apXUTEKTYPHbIM PELLUEHMSM 34aHNI
C TOYKM 3PEHUSA UX TEMNO03aLNTbl. YCTaHOBIEHbI METOAbI ONpPeAeneHns CONPOTUBJIEHNS BO34YXO-,
NaponpPoOHNLL@HNIO, TEMIOYCTONYMBOCTUN HAaPYXHbIX OrpakAatoLmnx KOHCTPYKLUMIA,
TenJIosHepreTUYeCcKNX NapamMeTpoB 34aHNs, NPenJsioXKeHbl PopMa 1 MeTOANKA 3amnoJIHEHUSA
3/IEKTPOHHOM BEPCUWN SHEPreTUYeCKOro nacnopTa 34aHus.

Mpw pa3zpaboTke CBoAa NpaBW NCMOJIb30BaHbI MOJIOXKEHNSA AEeNCTBYIOWNX HOPMATUBHBIX
OOKYMEHTOB, NPOrpecCcuBHbIE KOHCTPYKTUBHbIE peLleHUNs Hapy>KHbIX orpakaeHuin, Hanbonee

3 heKTUBHbIE TEXHNYECKNE peLleHNsa TENN03aLlnThbl 34aHNN, MPUMEHEHHbIE Ha Pa3JINnyHbIX
obbekTax Poccuinckonm ®epepaumn, pabotbl ObLLecTBa MO 3aLLMTe NPUPOLHbBIX PECYPCOB, a TaKXe
cnepyouwne 3apybexxHble CTaHOAPTbI*:

* [IOCTYN K MeXAYHapPOAHbIM 1 3apybe)KHbIM AOKYMEHTaM, YNOMSAHYTbIM 34eCb U fajiee Mo TeKCTY,
MOXXHO MONY4YNTb, MNEpPenas rno ccolyke. - NMpnMevyaHue n3rotoBnTens 6asbl AaHHbIX.

DIN EN 832 - EBponenckuin ctaHgapT. "Tenno3awmTta 34aHUN - pacyeTbl SHepronoTpebneHmnsa Ha
oTOnJIeHne - XXunble 3gaHnsa";

CTtpouTenbHble HOpMbl BennkobputaHum 1995 - yacte L. "CbepexxeHune Tonamea n sHeprun';

SAP BRE - CtaHgapT BenukobputaHun. "MNocypapcTBeHHas CTaHOapTHasa MeToAmMKa pacyeTa
3HepronoTpebsieHns B XUbIX 34aHNAX";

SS02 42 30 - Weeackun ctaHoapT. "KOHCTPYKLUUW U3 IMCTOBLIX MaTepuasioB C TEMJIONPOBOAHbLIMU
BKJIlOYEeHMAMIN - PacyeT CONpoTUBIEHNS Ternonepeaaye”;



Rt 2000 - ®paHuuma. "MocTaHOBAEHUE O TEMJOTEXHNYECKNX XapaKTepPUCTUKaxX HOBbIX 30aHUA N HOBbIX
YacTen 3gaHnin" ot 29.11.2000;

EnEV 2002 - ®PrI'. "MocTaHoBNeHne 06 sHeprocbeperarwLlen TeNJIOBOM 3alUNTE U
SHeprocbeperaowmx OTONNTESNbHbIX YCTaHOBKax 34aHun" ot 16.11.2001.

HacTtosawwun Ceoa npaBun pa3paboTann: KaHA. TeXH. HaykK KO.A.MaTpocoB, KaHA. TEXH. HayK
N.H.ByToBCKUN, nHX. MN.KO.MaTtpocos (HUNCD PAACH), kaHa. TexH. Hayk B.C.benses
(LHMaMxnnunwa), kaHa. TexH. Hayk B.M.JlnB4ak (MocrocakcnepTusa), B.A.lNyxapes (FoccTpon
Poccun), 1.C.BacunbeBa (Pryn LHC).

B pa3paboTke oTAeNbHbIX pa3fesioB U MPUJIOXKEHWA NMPUHMMaNN TakXe yq4acTue: KaH4. TeXH. HayK
A.d.lWapunos (CanTexHUNNpoekT) - pasaen 7; A-p TexH. Hayk H0.A. TabyHwmnkos (ABOK) - pazgen 11
M npunoxkeHume X; KaHg. TexH. Hayk I.K.Knumosa (HUNC® PAACH) - npuno>xxeHnsa B n I'; KaHA. TexH.
HayKk N.9.Kncenes (HUNCP® PAACH), kaHA. TexH. Hayk B.B.®eTuncos (OAO "TennonpoekT"), KaHA.
TexH. HayK O.M.MapTbiHOB (FoccTpon Poccuun) - npunoxeHue E; KaHA. TexH. Hayk B.A.MoryTos
(HWNC® PAACH); B.A.Tapacos (ekeHnHk H.B.) - nogpa3saen 9.4 n npunoxeHune J1; 6.A.CemeHoB
(NMoBosmkcknn pernoHanbHeln YL, no npobnemam ctpomTtenscTBa npu CapaToBckoM ITY) -
npuno>xeHue X.

1 OBJIACTb NMPUMEHEHWA

HacTosawunn CeoA NnpaBui pacnpocTpaHAeTCs Ha NPOeKTMPOBaHMe TeNJ0BON 3alNThbl OrpakaatoLmnx
KOHCTPYKLWA BHOBb BO3BOAUMBIX U PEKOHCTPYNPYEMBbIX 34aHUIA Pa3MYHOro Ha3HavyeHusa (nanee -
30aHNI) C HOPMUPYEMBIMU NapaMeTpaMn MUKPOKIMMaTa NoMeLleHun (TemnepaTypon n
BJIAaX>KHOCTbIO).

2 HOPMATUNBHbIE CCbIJIKU

I'IepeHeHb HOPMAaTUBHbLIX OOKYMEHTOB, Ha KOTOpPbIe npuBeaeHbl CCbIJIKWU, AaH B NMPUI0XeHNN A.

3 TEPMUHBLI N1 X ONMPEOEJIEHUSA

TepMuHbI, NpUMeHsAEeMble B HAaCTOALWEM HOPMaTUBHOM AOKYMEHTE, U UX onpefeneHuns npmeeieHsl B
npunoxxeHumn b.

4 ObWLWE MNOJIOXKXEHWA

4.1 lNpwn TennoTexHN4eCKOM NPOeKTUPOBaHNN TENJI0BOM 3aWNTbl 34aHUN B KaXK40M KOHKPETHOM
CcJZlydae nocnenoBaTesibHO pellaloTCda cnenytoline 3agadun.

4.1.1 OnpegeneHne napamMeTpoB HAPYXKHbIX KIUMATUYECKUX. YCNOBUI - cornacHo 5.1 HacToswero
Csopa npaBua n B cootBeTCcTBUM € CHKUIM 23-01, BNa)XHOCTHOIO peXXmMMa NoMeLLeHnin 3gaHun -
cornacHo CHwull 23-02 gns COOTBETCTBYIOWEro NyHKTa CTpoOUTebCTBa, MapaMeTpPoOB BHYTPEHHEN
cpenbl - cornacHo 5.2 Hactosawero Csoga npasuJl.

4.1.2 Bbibop knacca sHepreTndeckon sppekTnBHOCTM 3aaHnnm C, B unm A cornacHo CHull 23-02.

4.1.3 OnpepeneHve ypoBHS TeNJIOBOW 3aWnThl - COraacHo pasgeny 6 Hactoawero Cesoda npasun B
cooTBeTCTBUN C CHUI 23-02 oNnda oTAEeNbHbIX OrpakAatoWmMX KOHCTPYKLNIA MO HOPMUPYEMbIM
3HaYeHnaM CoOnNpoTUBAEHUSA Tensionepeaaye orpaXkaamLmnx KOHCTPYKLUNA Ansa Bcex 34aHnim nmbo no
HOPMUPYEMOMY yAeNbHOMY pacxoAy Teni0BON SHEPrum Ha oToneHne AN rpax4aHCKNX (KUsbix v
obLlecTBEeHHbIX) 30aHMN. ITa 3aja4a pellaeTcs Npyu 3anoJIHEHUN SHEpPreTUYeCcKoro nacnopTa 34aHus
cornacHo pasgeny 18 HacTosawero Ceoga npasun u B cootseTcTBUm ¢ CHnll 23-02.

4.1.4 NpoeKTUpoBaHME orpaxkjatLlen KOHCTPYKLUMK. B xoaoe npoekTUpoBaHUA onpenensoT
pacyeTHble XapaKTepUCTUKN CTPOUTESNIbHbIX MaTepnasioB N KOHCTPYKLUIM coraacHo 5.3 HacToswero
Ceopa npaswus, paccyuTbIBAOT NPpUBELEHHOE COMPOTUBIIEHNE Tenjonepesaye Kak acana 3faHus,
TakK 1N 0TAeSIbHbIX 3/1IEMEHTOB OrparKAaloLWmMX KOHCTPYKLUWIA cornacHo pasgeny 9 HacToswero Ceoaa
npasus, CONOCTaBNSAIOT pe3ysbTaT C YPOBHEM, onpefesieHHbIM B 4.1.3, n BHOCAT npu HeobxoammocTu
N3MEeHeHNs Kak B MPOeKT 34aHUA B LLeJIoM, Tak U B NPOEKT orpakaatoLlen KOHCTPYKUNK; NPOBEPSIOT
Orpa>kAarLLy0 KOHCTPYKLUMIO Ha 3alUMTy OT NepeyBsla>XHeHUs corsiacHo pasgeny 13 HacToswero
Csopa npaBwn n B cootTBeTcTBmm ¢ CHul 23-02.



4.1.5 Boibop cBeTOMpPO3paYvHbIX OrparkAatoLLmnxX KOHCTPYKUNUIA Mo TpebyeMoMy ConpoTUBIEHUIO
Tenjonepenaye, onpegeneHHomy B 4.1.3, 1 BO34YXOMNPOHNLLAEMOCTHN - COrJlacHO pasgeny 12
HacToswero Ceoga npasun u B cootseTcTBUM ¢ CHMl 23-02.

4.1.6 PacyeT B He0bX0AMMbIX C/y4asax TEMNJOYCTONYNBOCTU Orpark4atoLLnX KOHCTPYKUWIA B NeTHee
BpeMs N Ten0yCTONYMBOCTM NOMELLEHNI B XOJI0OAHbLIN Nepunog roga - corjacHo pasgeny 11
HacTosawero Ceoga npasun u B cootBeTcTBUM ¢ CHMl 23-02.

4.1.7 MNpoeKTupoBaHMe KOHCTPYKLMA NOSI0B MO HOPMUPYEMbIM 3HAYEHUAM TernJ0yCBOEHUS - COrlacHo
pasneny 14 HacTosAwero Ceona npasui v B cootseTcTemm ¢ CHull 23-02.

3aKaH4YMBalOT NPOEKTUPOBAHUE TEMNOBOW 3aLlUNThl 34aHUA COCTaB/IeHUEM pa3ersa NpoekTa
"IHeproaeKTUBHOCTL" cornacHo pasgeny 16 HacTosawero Ceoga npasuni.

4.2 Mpouenypbl Bbibopa TENN03aLMTHBLIX CBONCTB OrparkatoWmnX KOHCTPYKUN bonee getasnbHO
rnpencTasJsieHbl B pa3nese 6.

Insa obnervyeHns peLlleHnsa Kakaon 13 3TUX 3a4a4 B NocaeayoWwmx pasaesiax HacTosLLLero
IIOKyMeHTa pa3paboTaHbl COOTBETCTBYIOLLINE METOANKN U MPUMEPLI PacyYeTOoB.

5 NCXOOHbIE OAHHBIE 019 MPOEKTUPOBAHWNA TEMJIOBOM
SAWNTDI

5.1 HAPY>XHbIE KJIIMMATUYECKWNE YCJ10OBUA

5.1.1 PacyeTHyt0 TeMnepaTypy Hapy>XHOro Bo3ayxa fari | oC, cnepyeT NpUHMUMaTbL MO CpefHeNn
TemnepaType Hanbonee xonogHoM NATUAHEBKKN C obecnedyeHHOCTLIO 0,92 cornacHo CHul 23-01 ansa
COOTBETCTBYHOLLEro ropoaCcKOro Uianm CenbCKOro HaceseHHoro NnyHKTa. MNpu oTCyTCTBUM OaHHbIX A1
KOHKPETHOro NyHKTa pac4yeTHYylo TeMnepaTypy cnenyeT NpuHMMaTb Anga 6anmxanwero nyHkKTa,
KOoTopbIN yKka3aH B CHull 23-01.

5.1.2 MpoaomKnUTeNbHOCTb OTONNTENIbHOr0O Nepmnoaa Zht CYT, U CpeHIol0 TeMMepaTypy Hapy>XHOro

BO34yXa | °C, B TEYEHME OTOMUTENBHOIO rnepuopga cnegyet npuHMMaTb cornacHo CHull 23-01
(Tabnuua 1, rpacdsl 13 n 14 - ong MEANLNHCKUX U OETCKUX yYpexxaeHun, rpadpsl 11 v 12 - B
OCTaJIbHbIX C/y4aax) A4 COOTBETCTBYHOLWEro ropoa Nan HaceseHHoro NyHKTa. Mpu oTCcyTCTBUN
DaHHbIX 01 KOHKPETHOrr 0 NMyHKTa pacyeTHbIE NapaMeTpbl OTONUTENIbHOr0 nepnona cnenyetr

npuHUMaTb ANa BAn>Kanwero nyHKTa, KOTopbin yka3aH B CHul 23-01. BennynHy rpagyco-cyToK Di g
TeyeHne oToNUTENbLHOroO rnepuoja ciefyeT BblYUCIATL Mo opmyne
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v - 10 Xe, ytom B 5.1.1, °C.

5.2 MAPAMETPbl BHYTPEHHEW CPEQbI

MapameTpbl BO3AYXa BHYTPU XKUJbIX N 0OLLECTBEHHbIX 30aHNN U3 YCNOBUS KOMMOPTHOCTW CrieayeT
onpenendaTb cornacHo Tabnunue 1 - gna xonogHoro nepmnopa roga, n Tabnuue 2 - 4ng Tennoro
nepuoda roga. NMapameTpbl BO3AyXa BHYTPU 340aHNA NPOU3BOACTBEHHOIO Ha3Ha4YeHUa cneayeT
npuHUMaTb corsiacHo NOCT 12.1.005 n HopMaM NPOEKTUPOBaHUSA COOTBETCTBYIOLWLUX 34aHNN U
COOpPY)XXEeHUN.

TemnepaTypa BO3Oyxa OTHoCUTEeNbHas BAAXXHOCTb BHYTPU

N (Tun 3maHng . o
n.m. BHYTpU 3aaHus ™, °C 3paHna " %, He bonee
1 XKunble 20-22 55

MONMNKNNHUKYN U 21-22 55
2 |ne4vebHble y4pexxaeHus

JowkKosibHble 22.23 55
3 |yypexaeHus

MpumevaHns

1 [ns 34aHUIN, HE yKa3aHHbIX B Tabavue, TeMnepaTypy Bo3ayxa ‘ , 0THOCUTEbHYIO BIAXXHOCTb

BO3ayxa ¥ BHYTPW 34aHWN U COOTBETCTBYIOLLYIO UM TeMrnepaTypy TOHKM pockl caeayeT NpuHUMaThb
cornacHo N'OCT 30494 n HopMaM MNPOEKTUPOBAHUSA COOTBETCTBYHOLLNX 34aHUN.

2 MapameTpbl MUKPOKAMMaTa CreymanbHbix obweobpasoBaTesibHbIX LWKOI-MHTEPHATOB, AETCKNX
JOLUKOJIbHbIX 1 03[4,0P0BUTENbHbIX YYPEXOEHUN CnefyeT NMPUHMMaTb B COOTBETCTBUM C
AEeNCTBYIOWMMM CAaHUTAPHbIMK NMpaBuaaMm 1 HopMaMn MUHNCTEPCTBA 34PaBOOXPaHEHMS.

Tabnuua 2 - lonycTuMble TeMnepaTypa M OTHOCUTENIbHAA BNa)KHOCTb BO34yXa BHYTPWU 34aHUA ONS
Tensoro nepuoga roaa

TemnepaTypa BO3gyxa OTHOCHTEeNbHas BIAXXHOCTb BHYTPWU
N (Tun 3maHng . 0
.. BHYTPY 30aHus =, °C 3paHna “ %, He bonee
1 XKunble 24-28 60
MONNKANHUKN U
0 60

2 |ne4yebHble yypexxaeHunsa (24-28

LOLWKOJIbHbIE 24-28 60
yypexxaeHus

5.2.1 PacyeTHasa OTHOCUTEJIbHAA BJAXXHOCTb BO34yXa BHYTPU XWJIbIX N 0OLLLECTBEHHbIX 34aHUNN
00JKHa 6bITh He Bbille 3Ha4YeHWn, NpuBedeHHbIX B rpade 4 Tabnuvy 1 v 2: BHYTPU 34aHNIA
MPOM3BOLCTBEHHOIro HasHavyeHus - No NOCT 12.1.005 n HopMaM NPOEKTUPOBAHUA COOTBETCTBYHOLLNX
30aHNIA N COOPYXKEHUN,



ObecnevyeHHOCTb YC/IOBMI 3KCMJyaTauMn OrpakaatoLmx KOHCTPYKUMIA cnefyeT yCcTaHaBIMBaTb B
3aBMCUMOCTM OT BJIAXKHOCTHOIO peXXiMa MoMeLLeHNN 1 30H BNIaXKHOCTU cneayowmm obpasom:

- onpegensinT No KapTe 30HY BNaXXKHOCTU (BnakHas, HopMasibHas, cyxas) COrjlacHO npuaoXxeHuto B
CHwu 23-02; npwn 3TOM B C/ly4ae NnonagaHna NyHKTa Ha FpaHuLy 30H BNa)XHOCTK cnenyeT BbibnpaTb
6onee BIaXKHy0 30HY;

- onpeaensioT BAaXXHOCTHbLIN PEXUM NoMeLLeHU (CyXor, HOpMaibHbIW, Ba>XHbIA NN MOKPbLIN) B
3aBUCMMOCTU OT pacHeTHOM OTHOCUTESIbHON BJIaXXHOCTU U TemnepaTypbl BHYTPEHHEro Bo3ayxa B
cooTBeTCTBUM C Tabnuuyen 1 CHul 23-02;

- yCTaHaB/MBAKT cornacHo Tabanue 2 CHul 23-02 ycnoBuma akcnayaTauum orpa>kaatoLLmnx
KOHCTPYKLUA (A nnu b) B 3aBUCUMOCTN OT BI@aXKHOCTHOI O pe)XnmMa NoMeLLeHUn N 30H BJIaXKHOCTN.

5.2.2 PacyeTHasa TemnepaTypa BO3A4yXa BHYTPU XXWUbIX N 0OLLECTBEHHbIX 30aHUN Lint 0151 XO/10QHOro
rnepuona roga AoJ/KHA OblITb HE HMXKE MUHUMAJIbHbIX 3HAYEHUN ONTUMasbHbIX TEMNEPaTypP,
npueBegeHHbIX B Tabnunue 1 cornacHo NOCT 30494 n CanlunH 2.1.2.1002*. 1ns oCTaNbHbIX 34aHUN, HE
yKa3aHHbIX B Tabnumue 1, napaMeTpbl Bo3Aayxa cneayeT MPUMHUMaTb N0 MUHMMaJbHbIM 3HAYEHUAM
onTuManbHoM TeMnepaTypbl No FOCT 30494, TOCT 12.1.005 n HopMaM NPoOEKTUPOBaHUS

COOTBETCTBYIOLLMX 34aHUNA. PacyeTHasi TemMrnepaTypa BO34yXa BHYTPY 34aHUs ™ ans Tennoro
nepvoaa roga AoJKHa 6biTb He Bbllle A0NYCTUMbIX 3HA4YeHWN, NpUBeaAeHHbIX B Tabnunue 2 cornacHo
FOCT 30494.

* Ha Tepputopuun Poccnnckon ®epepaumm OKyMeHT He gencteyeT. JencteytoT CaHluH 2.1.2.2645-
10, 3p0ecb 1 ganee rno TeKCTy.

5.2.3 TemnepaTypa BHYTPEHHUX MOBEPXHOCTEN HAaPY>XXHbIX OrpakaeHnUn 3[aHus, rae uMmerTcs
TENnNoNpoBOAHbIE BKJIIOYEHUSA (AnadparMbl, CKBO3HbIE BK/IIOYEHUS LLEMEHTHO-MEeCYaHoro pacTeopa
nnn 6eToHa, MeXMaHesNbHble CTbIKW, XXECTKNE COeANHEHUS N TMOKME CBSA3M B MHOIMOC/IOMHbIX
naHensix, OKOHHble 0bpamMsieHNsa 1 T.4.), B yr/lax U Ha OKOHHbIX OTKOCAX He A0JKHA BbITb HUXE, YeM

TemMmepaTypa TOYKM POChbl BO3AyXa BHYTPY 34aHns @ (Tabanua 3) Mpu pacyeTHON OTHOCUTENbHOI
BnakHocTu Pt pacueTHOM TemMnepaType ¥ BHyTpeHHero Bo3ayxa (Tabavua 1). Las Xuabix 1

06LLECTBEHHbIX 34aHUI TEMMEepPaTypa TOYKM pockl @ mpruBeaeHa B Tabauue 3 NPy COOTBETCTBYIOLNX
MUHUMaNbHbIX TEMMEpaTypax N OTHOCUTENIbHOW BNIa>XHOCTW, NpuBeAeHHbIX B Tabnnue 1.

Tabnuua 3 - TeMnepaTypa TOYKM POChl BO3AYXa BHYTPU 34aHUS AN XON0A4HOro nepuoaa roaa

TeMnepaTypa TOYKUN POChI
N Twun 30aHKnA t o
n.mn.  °C

XKunble, LWWKOJIbHLIE N Apyrue obLuecTBeHHbIE 30aHNS (KpOMe

1 NnpMBeAEHHbIX B 2 1 3) 10,7
5 MoONMKANHUKN N nevebHble yypexxaeHuns 11,6
3 JowkKosibHble y4YpexxaeHns 12,6

5.3 XAPAKTEPUCTUKWN CTPOUTEJIbHbIX MATEPUAJTIOB N KOHCTPYKL I
5.3.1 Mpn NPOEKTUPOBAHNN TEMNO03aLNTbI UCMOJIb3YIOT CAeAyoLMe pacyeTHbIE MoKa3aTenum
CTPOUTENbHbIX MaTepPUasioB N KOHCTPYKLWIA (Mo NpunoxxeHuto [ ons yCnoBuin akcnayaTauum

orpa)kgarLLmMXx KOHCTpyKumn A unm b cornacHo CHull 23-02):

- pacyeTHbIN KO3(hPULMEHT TennonpoBoaHocTn *, BT/(M-°C);

- KoahhnumeHT TennoycesoeHns (Npu nepmnone 24 4) #, BT/(M2'°C);



- yOenbHasa TeNJI0EMKOCTb (B CYXOM COCTOSHUN) "0, kOx/(kr-°C);

2
- KO3(hPULIMEHT NaponpoHuLaemMocTu ¥, Mr/(M-4-Ma), UM conpoTUBIEHNE NapPONPOHULIAHMIO RW, M
-y-Ma/mr;

2
- TepMuyecKoe ConpoTuBeHne BO3AYLIHbIX NPOC/oeK Rﬂ-f, M~ -°C/BT;

- CEPTUPULMPOBAHHBIE 3HAYEHNS NMPUBEAEHHOIO CONPOTUBEHUS Tensionepeaadye okoH, 6anKoHHbIX
r
. . 2
nBepen, oHapen RoF, M~ -°C/BT;

- CepTMULMPOBaHHbIE 3HAYEHUS KOIPPULNEHTOB 3aTEHEHNA HENPO3PAYHbIMU INEMEHTAMU 1
OTHOCMTENILHOrO MPOMYCKaHNSA COTHEYHOW paanaLumn OKoH +;

2 2
- CONMpPOTMBJIEHNE BO3OYXOMPOHULAHMNIO Rﬂ, M~ -y-Ma/Kr, nnm ero cepTUPULNPOBaHHbIE 3HAYEHUNS, M
‘4/KF, 019 OKOH 1 6aNKOHHbLIX ABEpeWn;

- KO3(hPULMEHT MOrSIOWEHNSA COSTHEYHON paanaLumn NOBEPXHOCTLIO OrpaXkaeHus ©s;
- KO3(h(PMLMEHT TEMNI0BOr0 N3JTy4YEHUS MOBEPXHOCTU (TensioBas ammccus) €.

MpumMeyvaHune - [lonycKkaeTcsa pacYeTHbIE TEMNJIOTEXHUYECKME MoKa3aTenn 3pheKTUBHbIX
TEN0OM30NALUMOHHbLIX MaTepnanoB (MMHEPaNOBaTHbIX, CTEKJIOBOJIOKHUCTLIX N MOJIMMEPHbIX), @ TakXe
MaTepuasioB, He NMPUBEAEHHbIX B MPUIOXKEHUN [, NpUHUMaTb COrJlacHO TEMIOTEXHUYECKUM
NCNbITaHUAM N0 METOAUKE NMPUIoXeHns E, npoBefeHHbIM aKKpPeANTOBaHHbIMU NCMbITaTENbHbIMA
nabopaTto

puamm.

5.3.2 PekomeHaauum no Bbibopy 3hppeKTUBHLIX TEMNNION3ONALNOHHbLIX MaTEPNaNOB NPUBEAEHLI B
npunoxxeHunm XK.

5.4 OMPEOEJIEHVE OTAMJIMBAEMbIX MJIOLWWALEN N OB EMOB 30AHMUN

5.4.1 OTannmBaemyto niaowanb 3gaHnsa cnegyeT onpefensaTh Kak njiowaib dTa)kKen (B TOM 4ucne u
MaHCapAHOro, oTanjiMBaeMoro LLOKOJIbHOro 1 NoABasibHOIr0) 34aHKsA, U3MepsaeMyto B npegenax
BHYTPEHHUX NOBEPXHOCTEN HapPY>XXHbIX CTEH, BKJOYas niaowanb, 3aHMMAeMy0 neperopofkamu v
BHYTPEHHUMU CTeHaMu. [1pn 3ToM nnowaib NeCTHUYHbLIX KJIETOK U NNQPTOBbLIX LLUaxXT BKJOYaAEeTCs B
niaowanb 3Taxa.

B oTansivBaemyto naowaib 34aHNS He BKJOYAOTCS NoWaan TensbiX YepaakoB U MNoaBasos,
HeoTan/IMBaeMbIX TEXHUYECKUX 3TaxXkel, noAsasia (NoAanosibs), XON0AHbIX HEOTAMJIMBAEMbIX BEPAHA,
HeOoTan/IMBAEMbIX IECTHMUYHbBIX KNETOK, @ TakXXe X0JI0[HOro YepAaka Uan ero 4acTu, He 3aHATol nof
MaHcapay.

5.4.2 Mpwn onpepeneHnmn naowagm MaHCap4AHOro 3Taka y4UTbIBaeTCA Niowanb C BbICOTOM A0
HaKJIOHHOIro NoTosika 1,2 M npu HaknoHe 30° K ropn3oHTy; 0,8 M - Npn 45°-60°; npu 60° n bonee -
naowanb n3MepsaeTcsa 4o nianHTyca.

5.4.3 Mnowadb XKUbIX NOMeLLeHN 34aHNA NOACHNTBIBAaETCA Kak CyMMa nJowagen scex obmx
KOMHAT (FOCTUHBbIX) N CMaJieH.

5.4.4 OTtannnBaembin 06bEM 30aHNA oNpenenseTca Kak NponsBeaeHe oTanJnBaeMon naowanmn
3Ta)Ka Ha BHYTPEHHIO BbICOTY, U3MePAEeMYIo OT NOBEPXHOCTW MoJia NepBoro 3Ta>ka 40 NMOBEPXHOCTU
MOTOJIKa NocnenHero aTaxa.

Mpun CNoXKHbIX popMax BHYTPeHHero obbema 34aHnsl oTanJnBaeMbli 06beM onpenenseTcs Kak
o6beM NpPoCTpaHCTBa, OrPaHNYEHHOr0 BHYTPEHHMMW MOBEPXHOCTAMUN HAaPYXKHbIX OrparkAeHni (CTeH,
NMOKPbLITUSA NN YepPAAYHOTr0 MEePEeKpPbITUS, LLOKOJIbHOMO NepeKpbITUs).

Onsa onpeneneHns obbema Bo3gyxa, 3arosIHALWEro 34aHne, oTanJMBaeMbll 06beEM YMHOXXaeTCs Ha
Ko3(pdpuumeHT 0,85.

5.4.5 Mnowanb Hapy>XHbIX Orpa>kAatloLWnNX KOHCTPYKLNA onpenenseTcs No BHYTPEHHUM pa3MepaM
3aaHuA. O6L1as nnoLanab Hapy>KHbIX CTEeH (C y4eTOM OKOHHbIX 1 ABEPHbIX NPOEMOB) onpeaenseTcs



KaK Npon3BeneHne nepumMmeTpa Hapy>KHbIX CTEH MO BHYTPEHHEN MOBEPXHOCTU Ha BHYTPEHHIOH
BbICOTY 3[aHUSA, NU3MEPAEMYLO0 OT MOBEPXHOCTW NoJla NEPBOro 3Taka A0 NMOBEpPXHOCTWU MOTOJIKa
nocsieqHero aTaka C y4eTOM MNJIOLWAAMN OKOHHbIX U ABEPHbLIX OTKOCOB FyOMHOM OT BHYTPEHHEN
MOBEPXHOCTU CTEHbI A0 BHYTPEHHEN MOBEPXHOCTN OKOHHOIro nnan aeepHoro 6s10ka. CymmapHas
nJjowanb OKOH onpeaenseTcs no pa3Mepam NPoeMoB B CBeTY. lNnowanb Hapy>XHbIX CTEH
(HenMpo3payHOM YacTn) onpenensieTcss Kak pa3HOCTb 0bLlen NaoWwaan Hapy>XHbIX CTEH U MaoLlLaamn
OKOH W HapY>XHbIX OBepe.

5.4.6 Mnowaib ropM3oHTaNIbHbIX HAPYXXHbIX OrpakaeHui (MOKPbLITUS, YepPAAYHOTO U LLOKOJIbHOIO
nepekpbITUS) onpenenseTcs Kak njiowanb 3TaXka 34aHusa (B npeaenax BHYTPEHHMX MOBEPXHOCTEN
HaPY>XHbIX CTEH).

MpwY HAaKJTIOHHbLIX MOBEPXHOCTAX MOTOJIKOB NOCNeAHEro 3Taxka nJjowaab NnokpbiTUA, YepaavyHoro
nepekpbiTua onpepgendaeTcsa Kak rnjollanb BHyTpeHHeVI NMOBEPXHOCTU MOTOJIKA.

6 NMPUHUWIMbI ONPELEJIEHNA HOPMUPYEMOTI'O YPOBHA
TEMJIOBOW 3ALLNTHI

6.1 OcHoBHOW 3agadven CHul 23-02 asnseTtca obecnevyeHne NpoeKTUPOBaHUS TEMJ0BOWN 3aLLNThI
34aHWN Npu 3afaHHOM pacxo4e TEenJI0BOW SHeprum Ha nogaep>XaHne yCTaHOBIEHHbIX MapaMeTpoB
MUKPOKJIMMaTa UX NOMELLEHWA. Mpn 3TOM B 30aHMNN Tak>Ke AO/KHbI obecneynBaTbCqd CaHUTAPHO-
rMrmneHnyYeckne ycsaoBus.

6.2 B CHull 23-02 ycTaHOBNEHLI TpU 0653aTeNIbHbIX B3aUMHO YBA3aHHbLIX HOPMUPYEMbIX MOKa3aTesns
Mo TenJI0BOW 3aliMTe 34aHNSA, OCHOBAHHbLIX Ha:

"a" - HOpMUPYEMBIX 3HAYEHNAX CONPOTUBIIEHNS Tenaonepenadye aAna oTAe/IbHbIX Orpa)kaatoLLmnx
KOHCTPYKLMI TENJIOBOW 3alWNThbl 30aHNS;

"6" - HOpMUpPYEMbIX BEIMYMHAX TEMNEPATYPHOro Nepenaja Mexxay TeMnepaTtypamMm BHyTPEeHHEro
BO34YyXa M Ha NOBEPXHOCTU OrparkAatoLenn KOHCTPYKLUUN U TeMnepaTypon Ha BHYTPEeHHeN
MOBEPXHOCTU OrparkgatoLLen KOHCTPYKL MM Bbile TeMnepaTypbl TOYKN POCHI;

"B" - HOpMUPYEMOM yAe/IbHOM MOKa3aTesie pacxoha TernjaoBOMN SHEPTUX Ha OTOMNJIEHWE, MO3BOJIAIOLWEM
BapbMpoOBaTb BEANYNHAMM TEMNO3ALLNTHBIX CBONCTB O pakAatolWwnx KOHCTPYKLUNUIA € y4eToM Bbibopa
CUCTEM nogaepXaHNs HOPMUPYEMbIX MapamMeTpPoB MUKPOKIMMaTA.

TpeboBaHunsa CHuM 23-02 6yayT BbINOJIHEHbI, €CAX MPU NMPOEKTUPOBAHUN XUJbIX U 06LECTBEHHbIX
30aHnn 6ynyT cobniopeHbl TpeboBaHMa NnokasaTenen rpynn "a" n "6" nnbo "6" n "B", n gna sgaHumn
MPOM3BOACTBEHHOIr0 Ha3Ha4YeHUS - MokKa3aTenen rpynn "a" n "6". Beibop NnokasaTenen, No KOTOPbIM
6yneT BECTUCL NPOEKTUPOBAHMNE, OTHOCUTCH K KOMNETEHLU MW MPOEKTHON OpraHmn3aunm nnm
3aKa34mka. Metoabl U NyTWN OOCTVXKEHUS 3TUX HOPMUPYEMbIX NMOKa3aTenen BbibupatoTcs npu
MPOEeKTUPOBaHUMN.

TpeboBaHMaM NokasaTenen "6" No/KHbI 0TBEYATb BCE BUAbI OFrPaXKAatoLLUNX KOHCTPYKLWIA:
obecne4ynmBaTb KOMMOPTHbIE YCNOBUSA NMpebbiBaHNA YenoBeka U NpeaoTBpaLlaTh NOBEPXHOCTU BHYTPU
nomMeLleHns oT YBIaX>XHEHUS, HAMOKAHMA 1 NOSBJIEHUS NJIECEHN.

6.5 lNMpoekTnposaHmne No nokasatensam "B" gaeT ciegyowme npemmyulecTsa:

- oTnagaeTt HeobXoAUMOCTb A1 OTAE/NbHbIX 3/IEMEHTOB O PaXkAatoLLNX KOHCTPYKLMA [OCTUXKEHUS
3apaHHbix Tabnuuen 4 CHul 23-02 HOpMUPYEMbIX 3HAaYEHWIA COMPOTUBJIEHNSA TenJonepenayde;

- obecrneynBaeTcs aHeprocbeperawnin 3pdeKT 3a CHEeT KOMMIEKCHOIO NPOEKTUPOBAHNS
Tensao3awWwmnTbl 34aHNA U y4eTa 3HEKTUBHOCTM CUCTEM TEMNI0CHabXXeHNs;

- 6onbluyto cBob6oay BbiGOpPaA MPOEKTHLIX PELLEHU MPU NPOEKTUPOBAHUN.

6.6 CxeMa NpoeKTUpOoBaHUA TeNI0BOW 3awWwnTbl 3gaHuUn cornacHo CHull 23-02 npeacTtaBfiieHa Ha
pucyHke 1. Bbibop Ten03allMTHbIX CBONCTB OrparkAaloLLnX KOHCTPYKLMA cnenyeT BbINOJHATL B
npuBeOEHHON HMXKE MOoC/Iea0BaTENbHOCTM:

- BbIBMpaloT Hapy>XHble KNMMaTMndeckmne napameTpbl cornacHo CHulM 23-01 v paccynTbiBaloT rpaayco-
CYTKN OTONUTESIbHOr0 Nepmnona;

- BbI6VIpaI'OT MWHWUMaJIbHbl€ 3Ha4YeHNA ONTUMaJIbHbIX MapaMeTpPOB MUKPOKINMaTa BHYTPWU 34aHNA



CcornacHo Ha3sHa4veHuto 3gaHusa no NOCT 30494, CanlnH 2.1.2.1002 n rOCT 12.1.005. YcTaHaBAMBaOT
YCJI0BUS SKCMJlyaTauumy orpakaatowmx KOHCTpyKuum A nnn b;

- pa3pa6aTb|Bar0T 06'beMHO-I'IJ'IaHVIpOBO‘-IHoe pelleHune 30aHnA, pacCH4nNTbIiBalOT NoKa3aTeslb

das
KOMMAaKTHOCTW 30aHUN “¢ un CpaBHMBaAOT €ro ¢ HOpMnMpyemMbiM 3Hav4yeHneM. Ecnn pacyeTHOE
3Ha4yeHwue bonbLue HOpMUpyeMoro, To pekoMmeHayeTcd U3SMeEHUTDb 06'beMHO-I'IJ'IaHVIpOBO‘-IHOe peweHne

C UENbIo AOCTUIXKEHNSA HOPMUPYEMOTO 3HAYEHUS;

- BblbupatoT TpeboBaHmMa NokazaTenen "a" nam "B".

Obwme nonoxenna
|. OnpenensioT THN 30aHHA
| 2. BubHpaloT Hapy#ible KINMATHYECKHE NapaMETPbI
| 3. BubHpaoT BNa¥HOCTHLI PeXUM 30aHHA
| 4. BuibHpaoT KacC 30aHHA N0 IHEpreTHyeckoi 3hhek-
| THEHOCTH
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PucyHok 1 - CxemMa NpoeKTUpPOBaHUSA TEMIO0BOW 3aLlUNThbl 34aHUNA
1o noka3aTtenam "a"

6.7 Bblbop Tenno3awmTHbIX CBONCTB OrpakAatoWmMX KOHCTPYKLMIA COrTaCHO HOPMUPYEMbIM



3Ha4Y€eHnAaAM ee 3/71eMEHTOB BbIMOJIHAIOT B HI/I)KeI'IpVIBe)J,eHHOVI nocnenoBaTeJibHOCTW:

- onpegensinT HOpMUPYEMbIE 3Ha4YeHUS CONPOTUBNEHUIA Tenslonepeanaye Breg orpa)kgatoLumx
KOHCTPYKLMIA (HAaPY>KHbIX CTeH, MOKPbITUN, YepAa4HbIX N LLOKOJIbHbIX NEPEKPLITUN, OKOH 1 hoHapen,
Hapy>XHbIX ABepen N BOPOT) NO rpafyco-CyTKaM OTONUTENIbHOr0 Nepuoaa; NpoBepstoT Ha

0oNyCTMMYIO BEIMYNHY PAacYeTHOro TeMnepaTypHOro nepenana fin,

- PaCCHUTbLIBAOT aHepreTn4yeckne napaMeTpbl 414 sHepreTn4eCcKoro nacnopTa, 0gHakKo BENYNHY
yAeJsibHOro pacxoaa TenaoBon SHEPIrnn He KOHTPOJINPYIOT.

1o noka3aTtenam "B"

6.8 Bblibop Tenno3awmTHbIX CBONCTB OrpakAatoLWMX KOHCTPYKLUMIA Ha OCHOBE HOPMUPYEMOT O
yAesbHOr0 pacxoda TEMNJI0OBON SHEPrUM Ha OTOMJIEHME 34aHUS BbINOHSAOT B CeaytoLlen
nocnenoBaTebHOCTU:

- onpenendroT B KadecTBe nepsoro I'IpI/I6J'II/I)KeHI/Iﬂ nos3s1IeEMeHTHbIE HOPMbI MO COMPOTUBNIEHNIO

E o .
Tennonepenaye ~ M4 orpaXkAaloLLnX KOHCTPYKLUNN (HApYyXHbIX CTEH, NOKPbITUA, YepAayHbIX U
LLOKOJIbHbIX MepeKpbITUN, OKOH N (dOHapen, Hapy>XHbIX ABEPEN U BOPOT) B 3aBUCUMOCTU OT rpagyco-
CYTOK OTOMUTENbLHOro Nepruoaa;

- Ha3HaYaloT Tpebyembin BO3ayxoobMeH cornacHo CHull 31-01, CHul 31-02 n CHull 2.08.02* n
onpenensaT ObITOBbIE TEMNOBbLIAESIEHNS;

* Ha Tepputopun Poccuinckon degepaunn OKYyMeHT He gencrteyeT. OencteytoT CHull 31-06-2009,
30ecb U ganee no TeKCTy.

- Ha3HayvaloT Knacc 3aanHus (A, B nnm C) no sHepreTnyeckon 3heKTUBHOCTLM 1 B Cilyvae Bblibopa
Knacca A unum B ycTaHaBAMBAOT MPOLEHT CHUXXEHUSI HOPMUPYEMbIX YAEJIbHbIX PacXoAoB B Npeaenax
HOPMUPYEMbIX BENYNH OTKIOHEHUN;

- onpenendarnT HOpMUupyemoe 3Ha4eHne yaesibHoro pacxoaa TEensao0Bomn SHEpPrmm Ha oTorJieHme
reg
34aHnNA 9k B 3aBUCMMOCTU OT KJlaCCa 34aHuA, ero Tnna M 3TaXXHOCTU U KOPPEKTUPYIOT 3TO 3HavYeHne

B CJly4ae Ha3HadeHunsa Knacca A nnm B 1 noaokaoyYeHnsa sgaHusa K )J,eLI,eHTpaJ'II/BOBaHHOIZ cncreme
TennocHab>xeHunsa nnm CTaUuMNOHAPHOMY 3JIEKTPOOTOMNJEHNIO,

- PaCCHUTbIBAOT y,EI,GJ'IbeII7I pacxon TenaoBOWn SHeprmn Ha oTonJieHne 30aHNA 3a OTONMUTEsIbHbIN

des
nepuoa 9h , 3alOJTHAKT 3HepFeTVI‘-IeCKVIﬁ nacnopT N CpaBHMBAOT €ro C HOpMNMpyemMbiM 3Ha4YeHnNeM
reg

92" PacyeT 3aKaH4YMBAIOT B C/ly4ae, €C/IN PacyeTHOe 3Ha4YeHMe He NPeBbILaeT HOPMUPYEMOE.

das req
Ecnn pacyeTHOE 3Ha4dYeHne 9h MeHblLle HOPMNpPyeMOro 3Ha4eHus 9h , TO OCYLLeCTBNIAIOT nepe60p

cneayrumnx BapmMaHTOB C TEM, 4TOObI pac4eTHOE 3Ha4YeHne He rnpeBbillaso HOpMMpyemMoe:

- MOHW>XXEHMEM MO CPaBHEHUNIO C HOPMUPYEMbIMU 3HAYEHUAMUN YPOBHSA TEMNI03aLlUUTbI 418 OTAENbHbIX
orpakieHu 3aaHns, B NepByto odepenb Al CTEH;

- N3MeHeHneM 06EMHO-MNAHMPOBOYHOIO peLleHns 3a4aHns (pa3MmepoB, OPMbl U KOMMNOHOBKN N3
cekuun);

- Bbibopom 6onee 3hheKTUBHbLIX CUCTEM TEMNIOCHAOXXEHNS, OTOMJIEHUSA N BEHTUAALMN U CNOCOB0B nX
perynampoBaHuns;

- KOM6VIHI/IpOBaHVIEM npeabioyumnx BapmMaHTOB.

B pe3ynbTaTe nepebopa BapnaHTOB oNpeaesisiioT HOBbIE 3HAYEHNS HOPMUPYEMbIX CONPOTUBNEHUIA

Tensionepenade Rreg orpa>kAatoLWmx KOHCTPYKLNIA (HapyXHbIX CTEH, NOKPLITURA, YepaadHbIX U
LLOKOJIbHbIX NEPEeKPbLITUNA, OKOH, BUTParken n hoHapein, Hapy>XHbIX ABepern U BOPOT), KOTopble MOryT
OT/INYATbCA OT BbIOPaHHbIX B KAYeCTBE NMepBOro NpubanmXxeHnsa Kak B MEHbLUYIO, Tak U B 6osbLuyto
CTOPOHY. DTO 3Ha4YeHne He A0JIKHO BbiTb HVXKEe MUHUMaJIbHbIX BEJINYMH, YKa3aHHbIX B 5.13 CHuI 23-
02.

MpoBepsaT Ha AONYCTUMYIO BEJIMYUHY PAaCYeTHOro TeMnepaTypHOro nepenana



g

6.9 PaccunTbIiBalOT TernJjiooHepreTnyeckmne napamMmeTpbl COrlacHO pasaesny 7 1 3anofiHaoT
JHepreTUYeCKM NacnopT cornacHo pasaeny 18 HacTosdwero CBoada npasui.

7 TETJIOSHEPIETUHECKUE NAPAMETPHI

7.1 TennosHepreTU4eckmne nNapaMeTpbl CnegyeT onpenesnsiTb He3aBUCUMO OT Bbibopa rpynn
rnokasatenen "a" nam "B" (6.2).

7.2 OCHOBHbIMW NapaMeTpaMu, XapakKTepusyoLwmnMm pacxos TEMI0BOM SHEPrUM 34aHNA Ha HYXAb
OTOMNJIeHNs, ABASAIOTCA NPUBEAEHHbIN KO3(hMUNEHT Tensonepenaydmn Yepes Hapy>XKHble orpakaeHus
34aHuA K,i, BT/(M2'°C), M YCI0BHbIN KO3 PULNEHT Tensonepenayu K:ﬁf, BT/(M2'°C), YYUTbIBAOLWNIA
TensonoTepn 3a cHeT NHPUAbTPALUN U BEHTUAAUNK. TTpuBefeHHbIN KO3hdULmeHT Tennonepenayn
30aHua HGOpMMPYETCH TENI03aLNTHBIMU CBOMCTBaMM BCEX JIEMEHTOB 000/104KUN 34aHNS, BKJIOYas
BCE BUAbl TEMJ0TEXHNYECKNX HEOAHOPOAHOCTEN, CO3aBaeMbIX NPU MPOEKTUPOBAHUM OF pakAatoLLnX
KOHCTPYKLUA 1 hOPMNPOBAHUN 0OBEMHO-MNAHNPOBOYHOrO peLleHns 3gaHusa. Heobxoanmein
BO34yxo0b6MeH B 3g0aHUK obecneymBaeTcs CTeneHblo repMeTUYHOCTU OrpaXkKAaloLLNX KOHCTPYKLNUN
30aHNA, NPUTOYHLIMU OTBEPCTUAMU B OrparK4aloLLMX KOHCTPYKLMAX 30aHNSA, CACTEMOWN BbITAXHbIX
YCTPONCTB U NpeayCMOTPEHHbIMN B HEOBX0AMMBIX Clydasax CUCTeMaMn MexXxaHU4YeCKon BEHTUNALNN.

}"El:i'
7.3 Mpwv onpenenennn Y& 1 yyeTe BUAa CUCTEMbI TEMNOCHABXEHMS, K KOTOPON MOAK/IOYEHO 3AaHNe,

onpenensarT KOIPPUUNEHT dSHEPreTnieckom sPPeKTUBHOCTN £ CUCTEM OTOMJIEHUSA U
TennocHab>xeHmsa cornacHo 5.12 CHull 23-02 n 7.4 HacToAwero Ceoga npasui.

7.4 PacyeTHbIN KO3hPULMEHT aHEPreTNYeCKoN 3pHEKTUBHOCTN CUCTEM OTOMNEHMNSA U
das
LLleHTPaIM30BaHHOMO TenocHabXXeHus 30aHuna °° onpeaenseTca no popmye

2% = (n e a2 Joca e )(xaza)
' (4)

roe X1- pacyeTHbIN KO3IMPULMEHT TEMIONOTEPb B CUCTEMAX OTOMJIEHUA 30aHUS;

1~ pacyeTHbIN KO3 MULUMEHT SPHEKTUBHOCTM PErYIMPOBAHNS B CUCTEMAX OTOMJIEHUS 30aHNS;

X2- pacyeTHbIN KO3MDULMEHT TEMONOTEPL pacrnpeaennTesNbHbIX ceTeln 1 060pyA0BaHNA TEMI0BbIX
(LEeHTPaNbHbLIX U UHANBUAYAbHBLIX) U pacrpeaennTesbHbIX MYHKTOB;

2- pacyeTHbI KO3 PUUMEHT 3hHEKTUBHOCTN PEryIMpoBaHMs 060pYyA0BaHNSA TEM0BbIX
(LeHTpaNbHbIX U MHONBUAYAJbHBLIX) U pacnpenennTesbHbIX MYHKTOB;

%3. pacyeTHbIN KO3PMULMEHT TEMNONOTEPb MarucTpabHbLIX TEMIOBbLIX ceTel n 060pyA0BaHMS
CUCTEMbI TEMNOCHAOXXEHNS OT UCTOYHMKA TeNN0CHab)XeHNs 40 TEMJIOBOro N pacnpenesinTesbHOro
NYHKTAa;

3. pacyeTHbIN KO3PDULUMEHT 3PEKTUBHOCTU PeryanpoBaHns 06opynoBaHUsA CUCTEMbI
TennocHab>XeHnsa oT NCTOYHUKA TeniocHabxeHna 40 TEMNJIOBOro UKW pacrnpenennTesibHOro NyHKTa;

%4.- pacyeTHbIN KO3PHULMNEHT TenaonoTepb 060pyA0BaHUSA NCTOYHMKA TEMNIOCHABXEeHNS;

£4- pacyeTHbIN KO3IPDPULMEHT 3 PHEKTUBHOCTI PeryanpoBaHns 060pya0BaHNS NCTOYHUKA
TennocHab>xeHuns.

PacyeTHbIN KOIPPUNUNEHT SHEPreTn4eckom sPEKTUBHOCTU CUCTEM OTOMJIEHUSA U
OeueHTpasn30BaHHOIo (NOKBaApPTUPHON, NHANBUAYAJIbHOW N aBTOHOMHOW CUCTEM) TenJI0oCHabXxeHns

3naHna “dc onpepgenseTca no opmyse

’

Fdae = I:xlsl )[7(454) (5)



£

roe X1, &1, %4, F4_ 70 xe, 4TO U B hopmyne (4).

3Ha4YeHna KoappuuneHToB, BXoaawmx B opmyibl (4) n (5), cnegyet NpMHUMaTb C y4€TOM
TpeboBaHum CHuMM 41-01 n No faHHbLIM NPOEKTa OCpeAHEHHbLIMU 3a OTONUTENbLHbLIN Nepuoa.

Mpn OTCYTCTBMUN NPOEKTHLIX OaHHbIX 3Ha4YeHNs KO3 PULNEHTOB, BXOAALWMX B hopmynbl (4) n (5),
pekoMeHAyeTCa NPUHUMaTb C/IeAYOWLNUMN:

X1 =1;
g =1 npuv HaaAN4YNN aBTOMAaTUYECKOI O peryinpoBaHmnsa TeMmnepaTtypbl BO34ayXa BHYTpU rnomMeLleHunn,

BKJ/IIOMAsi aBTOMATMYECKOe PErynpoBaHne NpPUToOKa 1 BbITSXKKN HAapyXKHOro Bo3ayxa; 1~ 0.3
OTCYTCTBUN aBTOMAaTUYECKOrO PEryMpoBaHns npuToKa 1 BbITSXKKM HAapPY>XHOI0 BO34YXa;

- npu

X4 - NPUHUMAETCS Mo NAacMOPTHbLIM WU MPOEKTHLIM AAHHbLIM 411 UCTOYHUKA TEMnoThl;
g4 =1 Npu NOKBapTUPHOM (MHAMBUAOYA/IbHOM) TeMNJIoreHepaTope, a TakXKe Npu aBTOHOMHOM
NCTOYHMKE TEMJIOThbl U aBTOMATUYECKOM pa3aesibHOM PerysnpoBaHumn (B TOM Yucie 1 nogacagHom)

oTNyCKa TenaoTbl ONA CACTEM OTONNEHUNA, BEHTUAALNN N TOPAYETO BOOOCHab)XeHuns; £4 = 085-0885

NPy OTCYTCTBUWN 3TUX CUCTEM PEryINPOBaHUSA.

das
7.5 PacyeTHbIN KO3PULMEHT SHepreTnyieckon addekTusHocTn “I' cuctem otonneHus un

TennocHabXxeHnsa 30aHnin, NHONBUAYAJIbHbIE TEMIOBbLIE MYHKThI KOTOPbIX MOLKJI0YATCA Yyepes
pacnpenennTesibHble TErMJoBble CETU K JIOKaJIbHbIM WUJIN LLeHTPasIM30BaHHbIM NCTOYHUKaM TenJaoThl,
cnepyet onpefesiiTh C y4eTOM BCeX KOIPULNEHTOB OLLEHKN 3HepreTu4yeckon shheKTUBHOCTH,
BXOAAWMX B hopmyny (4). [pn 35TOM peKoMeHAYyeTCa NPUHMMaTb cneytolmne 3Ha4YeHuns
KO3(p(pnUMEHTOB:

a) 3HavYeHusa KoappuumeHToB %1 n “l npuHUMatoTCa cornacHo 7.4;

6) 3HayeHne KoapduLmeHTa *2 nnsa 06opya0BaHUA TEMIOBLIX MYHKTOB MPUHMMAETCH MO AaHHbLIM
NpoeKTa M NacMopPTHbIX AAHHbIX NCMO/Ib3yeMoro 060pyAoBaHNS N He AOJIXKHO BbiTb HUXe 0,97;

3HaYeHne KoaduumeHTa 2 gna 060pya0BaHMA TEMIOBbIX MYHKTOB C/iefyeT NPUHMMATb PaBHbIM:

0,98-1,0 - oA NONHOCTbLIO aBTOMAaTU3UPOBAHHbLIX TEMJIOBbIX MYHKTOB C pa3Ae/lbHbIMU KOHTYpaMu
LNPKYAALNM Ha OTOMNJIEHME, BEHTUNALMIO N ropsdee BoAOCHabxeHne, C aBTOHOMHbIM NoAAep>KaHNeM
TemnepaTypbl TEMNJIOHOCUTENS B 3aBUCUMOCTM OT TeMnepaTypbl HAPY>XHOro BO3A4yXa AJ19 CUCTEM
oTonaeHna n seHTURAaLMn, obecneymBaoLLNX KONYECTBEHHO-Ka4yecTBeHHoe nodacagHoe
perynvupoBaHme B 3aBUCUMOCTM OT TensonoTpebneHns 3gaHus;

He 6onee 0,8 - AN15 aBTOMATM3MPOBAHHbLIX TEMJIOBbIX MYHKTOB C 3/1€BaTOPHbLIMYK y3/1aMu,
paboTalLWwmMy TONbKO MO rpadnKy Ka4eCcTBEHHOro peryiMpoBaHus;

B) 3Ha4YeHue KoahdpuumeHTa *3cnegyeT NpUHMMaTL A5 BHOBb MPOEKTUPYEMbIX MarucTpaibHbIX
TEensoBbIX ceTen; Ansd LENCTBYIOWNX MarncTpasbHbIX TENJIOBbIX CETEN - paC4eTOM OTHOLLUEHUS
KoJIn4ecTBa NOAMNUTKK K 06BbEMY LMPKYNALMN B CUCTEME; NPU OTCYTCTBUN OaHHbIX s
MaruncTpasbHbIX TEMJIOBbLIX CETEN, SKCMAyaTupyembix Ao 10 neT, - no npoekTy, 6onee 10 neT, - 0,9;

3Ha4YeHune KoaddurumeHTa °3 ANa MarucTpanbHbIX U pacrnpeaennTeNbHbIX TENI0BLIX ceTeln cneayeT
NPUHUMaTb paBHbIM 0,88 C TeNN0BLIMU NMYHKTaMu, 060pyAOBaHHbLIMUW 371€BAaTOPHBLIMUN Y3/1aMu; C
TennoBbIMU NyHKTaMu, 060pyA0BaHHbLIMM HAaCOCaMX CMELLEHWS C PErYINPYEMbIM 3/1€KTPONMPUBOLOM,

3HauYeHue Ko3dduLmneHTa 3 fonyckaeTcs NPUHUMaTL PaBHbIM 1;

) 3Ha4YeHme Ko3ddurumeHTa %4 ans nencTByLWEro LeHTPaIM30BaHHOIrO UK JIOKalbHOrO MCTOYHMKA
TennoTbl cnefyeT NPMHUMAaTb MO 3KCMyaTaLUMOHHbIM AaHHbIM; MPU OTCYTCTBUM 3TUX AAHHbIX -
NPUHUMAIOT MO 3KCNEPTHOM OLEHKe NyTeM 06cneoBaHNA TEXHUYECKOr0 COCTOAHMNS OCHOBHOIO U
BCMOMoOraTesibHOro o6opynoBaHuns;

) 3Ha4yeHune K03q3q)I/ILI,VIeHTa 54cne,u,yeT NMPNHNMMATb B 3aBNCUMOCTU OT CTENMEHN obecnevyeHuns



KOJIN4eCTBEHHO-Ka4Y€CTBEHHOIO peryjnpoBaHuns oGopyp,osava LeHTpPaZIn30BaHHOI o njin
NOKaJIbHOIro NCTOYHWUKa TenJ1I0Tbl paBHbIM:

1 - Np¥ NOSIHOW aBTOMATU3aLMN KOTENIbHOW N obecnevyeHnn Koam4yeCcTBEHHO-Ka4YeCTBEHHOI 0
perynmpoBaHus;

He 6onee 0,8 - Npu obecnevyeHNN TOJIbKO Ka4eCTBEHHOI0 PEryIMpPoBaHuS.

7.6 MNpn OTCYTCTBUN OAaHHbIX O CUCTEMaX TeNNOCHabXeHna KO3hPULNEHT SHEPreTUYeCcKon

3((PEKTUBHOCTY NMPUHUMAIOT PaBHbIM: “des =02, NPy NOAK/IOYEHUN 30aHNS K CyLLLEeCTBYOLEn
cUcTeMe LieHTPasM30BaHHOMO TenaocHabxxeHuns; “des ~ 085 NpW NOAK/YEHMUN 30aHUA K aBTOHOMHOM
£ = 0,35

KPbILWHOW NN MOAYJ/IbHOW KOTENIbHOW Ha rase; - NPY CTAaLMOHAPHOM 3JIEKTPOOTOMJIEHNN;

fdos =1 py NoAKNI0YEHUM K TENNOBLIM HacocaM C 3nekTponpusoaom; Zdes — .63

34aHNA K Npo4M CMCtTeMaMm TensocHab>xeHuns.

- NP NOAKTIOYEHNN

7.7 PacyeTHan BeJIMYMHA yOENbHOrO pacxoia TEMNN0BOM SHEPrUM Ha OTOMJIeHNE 34aHNs MOXXeT ObliTb
CHU)XEHa 3a CYeT:

a) U3MeHeHNa 06bEMHO-NNAHNPOBOYHbIX peLlleHnit, obecrneymBatoWnMX HaUMEHbLLYIO nJowanb
HaPY>XXHbIX OrpPaKAeHUN, YMEHbLIEHNSA YNCSIa HAPY>KHbIX YIJ10B, YBEIMYEHUS WNPWHbLI 30aHWIA, @
TaK>Xe MCMNoJIb30BaHUA OpUEeHTaUN 1 paLnoHaIbHON KOMMNOHOBKM MHOFOCEKLMOHHbLIX 34aHWNIA;

6) CHMXXeHNsa NNoLWwaan CBETOBbIX MPOEMOB »XKWUJIbIX 34aHUN A0 MUHMMaJIbHO HE0bXoaMMOW Mo
TpeboBaHUAM eCcTeCTBEHHOW OCBELLLEHHOCTU;

B) 6710KMpoBaHNA 34aHUN ¢ obecnevyeHNEM HaAeXHOIro NPUMbIKaHNS COCeAHUX 34aHUN;
r) ycTponctea TambypHbIX MOMELLEHNI 3@ BXOAHbIMU OBEPSMU;

0) BO3MO>XHOCTW pa3MeLLeHNs 34aHNUN C MEPNANOHANIBHON UM BNN3KON K HEN OpUEHTaUVEN
nponosibHoro pacana;

€) NCNoNb30BaHUA 3PNEKTUBHBIX TEMNON3ONALNOHHBIX MaTEPUAIOB N PaLLMOHANLHOIO
pacnosioXXeHnsa X B orpakaalLLnx KOHCTpyKLuMsax, obecneyvnsatowero 6osee BbICOKYLO
TenJoTEXHNYECKYI0 OAHOPOAHOCTb N 3KCNIYaTaLMOHHY HAaAEXHOCTb HAapy>XHbIX Orpa>kgeHnn, a
Tak>Xe MOBbILLUEHNSA CTeNeHN YNAOTHEHNS CTbIKOB 1 MPUTBOPOB OTKPbIBAIOLLUXCS 3/1IEMEHTOB
HapYy>XXHbIX Orpa>kaeHui;

)X) MoBbILWEeHNs 3PHEKTUBHOCTM aBTOPEryIMpoBaHNs cuctem obecneyeHnss MMKpoKaMMaTa,
NPMMeHeHUs 3 HEKTUBHbLIX BUAOB OTONUTENbHbLIX NPMBopoB 1 60o51ee paunoHaNbHOro Ux
pPacrnonoXXeHuns;

1) Bbibopa Bbonee shPEKTUBHBIX CUCTEM TEMJIOCHAOXKEeHUS;

K) pa3MeLLeHns oTONUTeNbHbIX MPUOOPOB, Kak NpaBwuso, NOL4 CBETONMPOEMaMM U
TensooTpakaTeNbHON TEMNNON30IALNN MEXAY HUMU N HAPYXKHON CTEHOW;

) yTunamsauumm TennoThl yAansemMoro BHyTpeHHero Bo3ayxa 1 nocTynawLlen B noMelleHume
COJIHEYHON paavauunn.

7.8 Pe3ynbTaThkl pacyeTa TernJIodHepreTU4Yecknx napaMeTpoB 3aHOCAT B SHEPreTUYecknin nacrnopT
cornacHo pasgaeny 18 HacToswero Csoga npasu.

8 BbIbOP KOHCTPYKTUBHbIX PELIJEHI/II7I,pBECI'IE‘-II/IBAPOLLI,I/IX
HEOBXOOWMYHIO TEMNNO3AWNTY 30AHNI

Obwada 4yacTb

8.1 Hapy>XHble orpa)kaatoLine KOHCTPYKUMN O0/HKHbI BblITh 3anNpoeKTMPOBaHbl TakMM 06pa3om, 4TobbI

r R
X NpuBeaeHHOe CONPOTUBIIEHNE Ternonepenaye ¢ 6b1JI0 HE MeHbLUE HOPMUPYEMOTO 3HAYEHUNS ~ ¢4,
onpepenseMoro no nokasartenam "a" nnm "B" pasgena 6.

8.2 OnpeaeneHne HOPMUPYEMBbIX 3Ha4YeHU cornacHo CHulM 23-02 nokasaHo Ha NpuMepe pacyeTa



NpMBELEHHOr0 CONPOTUBEHUS Tenaonepenaye dacaja »KUIoro 3gaHus B npunoxxenum K.

8.3 Bbibop Tenno3alwmnTHBLIX CBOMCTB Orpa>kAatoWnX KOHCTPYKLUUA MO HOPMUPYEMOMY pacxony
TEnJI0BOM 3HEPrum Ha otonseHme 3gaHnsa cornacHo CHull 23-02 noka3aH B Nnpumepax
TEenJI03HEPreTUYECKNX pac4YeToB YPOBHS TEMJIOBOM 3alMTbl B NpuaoXeHun W.

8.4 PekoMeHAyeMbIE TUMbl TEXHNYECKUX PELLEHUN HapPYyXHbIX CTeH (C y4eToM TpeboBaHun 8.11-8.17)
N OKOH, YPOBHU MX TEMI03aLLNTbl A58 OCHOBHbIX CENUTEBHLIX N MPOMbILLIEHHbLIX 30H TEPPUTOPUN

Poccuninckon depepaunm npmeeneHsl B Tabanuax 4 n 5.

MaTepuan cTeHbl

-
2
ConpoTuBneHue Tensonepenaye (RW, M~ -°C/BT) n obnactb

rnpuMeHeHuns (Dfi, °C-CyT) Npn KOHCTPYKTUBHOM peLueHumn

CTEHDbI

)J,ByXCJ'IOVIHIEIe TpeXCﬂOVIHble C C HeBeﬁTMﬂM- C BEHT‘IfIJ'IVI-
KOHCTPYKLMOHHBbI Tennonsons- € HAPYXHOW  Lrannonsonsumen|PYEMON - [pyeMon
LNOHHbIN TEenJaonm3o- BO3)J,yLIJHOVI BOB,EI,yLIJHOI/I
. nocpepunHe Ve Mg
naunen MPOCJ/IONKON MPOC/IONKON
KUpnnyHas Knamka MeHononucTtmnpon|(5,2/10850 4,3/8300 4,5/8850 4,15/7850
l';"a”T';epa”"”a” 4,7/9430 3,9/7150 4,1/7700 3,75/6700
KenesobeToH MexononucTupon|s,0/10300 3,75/6850 4,0/7430 3,6/6300
(rnbkue cBasn,
LUMOHKMW)
l';"a”T';epa”"”a" 4,5/8850 3,4/5700 3,6/6300 3,25/5300
KepamsuTobeToH MNexononucTupon|s,2/10850 4,0/7300 4,2/8000 3,85/7000
(rnbkue cBasn,
LLUMOHKMN)
g”a”T';epa”b”a” 4,7/9430 3,6/6300 3,8/6850 3,45/5850
Hepeso (6pyc) MeHononucTtmnpon|5,7/12280 5,8/12570 - 5,7/12280
MuHepaneHas |5 50850 5,3/11140 ; 5,2/10850
BaTa
Ha nepesaHHOM
Kapkace ¢ MeHononucTmnpon|- 5,8/12570 5,5/11710 5,3/11140
TOHKOJINCTOBbLIMA
obwmBKamm
MuHepanbHas
BaTa - 5,2/10850 4,9/10000 4,7/9430




MeTannnyeckue
obwmBKK (COHOBUY)

MNeHononuypeTaH

5,1/10570

Bnoku n3 a4yencrtoro
6eToHa C KNpNmn4Homn
obnnuoskomn

A4yencToin 6eToH

2,4/2850

2,6/3430

2,25/2430

MpumMmedaHune - B yncnntene (nepen 4epTomn) - OPUEHTUPOBOYHbIE 3HAYEHUS NPUBELEHHOIO
COMNpoTMBJIEHUA TenJonepenaye Hapy>XHOW CTeHbl, B 3HamMeHaTeNe (3a 4epTon) - npenesbHble
3Ha4YeHnsa rpagyco-CyToK OTOMUTESIbHOIMO Nepuoaa, Npu KoTopbiX MoOXKeT bbITb NpMMeHeHa AaHHas

KOHCTPYKLNS CTEHbI.

rooa

3anofHeHNs CBETONPOEMOB ConpoTumeneHue Tenaonepenaye (RW, M~ -°C/BT) n
obnacTb NpuMeHeHUs (Dfi, °C-CyT) Mo Tnnam OKOH
n3 C TBEPALIM C MArKUM
0ObIYHOr0 |CeNeKTUBHbLIM CeNIeKTUBHbIM
cTekna MOKPbLITNEM MOKpPbITNEM

OOHOKaMepHbIN CTEKNIONAKET B 0NHAPHOM 0,38/3067 |0,51/4800 0.56/5467

nepenneTte ' ' '

[lBONHOE OCTEeKNEeHME B CMNapeHHbIX 0.4/3333 |0,55/5333 )

nepenneTtax ' '

[BONHOE OCTEeKNEHME B pa3aesibHbIX 0,44/3867 |0.57/5600 )

nepenneTtax ' '

[ByXKaMepHbI CTEKNONAKET B OgNHAPHOM

rnepenseTe C MeXXCTEKO/IbHbIM PacCTOAHUEM:

8 MM 0,51/4800 |- -

12 MM 0,54/5200 |0,58/5733 0,68/7600

TponHOEe oCTeKsIeHne B pa3fefibHO-CrnapeHHbIX 0,55/5333 |0.60/6000 )

nepenseTtax ' '

CTekno n oAHOKaAMepPHbLIN CTEK/IONakeT B 0.56/5467 |0.65/7000 0,72/8800

pa3fesibHbIX NepenseTax ' ’ '

CTekno n AByXKaMepHbI CTEeKIOMakeT B 0.68/7600 |0.74/9600 0,81/12400

pa3gesbHbIX NepenseTax ' ’ '




[lBa ogHOKaMepHbIX CTEKJIoNakeTa B 0,7/8000 |- -
CNapeHHbIX NepenneTax

[lBa ogHOKaMepHbIX CTEKJIONaKeTa B 0,74/9600 |- -
pa3fenbHbIX rnepensieTax

YeTbipe cTekNa B ABYX CMapeHHbIX 0,8/12000 |- -
nepenseTax

MpnMedaHne - B yncnutene (nepen 4epTon) - 3Ha4YeHUA NpUBEAEHHOro CONMPOTUBNEHNS
Tensonepenaye, B 3HaMeHaTene (3a 4epTon) - NnpenesibHoe 3Ha4YeHMe rpafyco-CyTOK OTOMUTESIbHOIO
nepuoga, Npn KOTOPOM NMPMMEHMUMO 3anoJIHEHME CBeTonpoeMma.

8.5 MNpu NPOeKTUPOBAHUM TEMNO03ALUNTbI 34aHUIA PA3/IMYHOI0 Ha3HAYeHNA ceayeT NPUMEHATb, Kak
NMpaBuo, TUMNOBbIE TEXHUYECKNE PeLlEeHUsS N N3Oe/Ns NOSHOW 3aBOACKON FOTOBHOCTU, B TOM 4YuMCie
KOHCTPYKLNM KOMMJIEKTHOW NOCTaBKN, CO CTabuibHbIMU TEMNI0N30/ILUOHHBIMK CBONCTBAMMN,
OOCTUraeMbIMU NPUMEHEHNEM 3DPEKTUBHbLIX TEMJION30AALIMOHHbBIX MAaTEPNAJIOB C MUHVMMYMOM
TEenaonpoBOAHbIX BKJAOYEHUN N CTbIKOBbLIX COEAVHEHUNI B COMETAHUW C HAaAEeXXHOWN rMapon3onsaumnen,
He AonyCKalLllen NPOHMKHOBEHWUS Blarn B XXUAKOWN ha3e N MaKCMMasibHO COKpaLLAoLLEN
NMPOHNKHOBEHMWE BOASAHbIX MAPOB B TOJLY TEMNJION30AALINN.

B3anmHoe pacrnosiokeHne oTAesIbHbIX C/I0eB Orpa)kgaroLmnx KOHCprKLI,I/H;I 00J1>KHO crocobcTBOBaTL
BbICbIXaHUIO KOHCprKLI,VIIh N NCKNHOYaTb BO3MOXHOCTb HakKoMeHna BJiarn B orpa>xxgeHunn B rpouecce
aKCnAayaTauunn.

8.6 Orpaxkgatowme KOHCTPYKLUUN 00J>KHbl 06n1afnaTb HEOBXOAUMON NPOYHOCTLIO, XXECTKOCTbIO,
YCTOMYMBOCTbLIO, OONrOBEYHOCTbIO, YAOBJ/IETBOPATb OOLLMM apXUTEKTYPHbIM, 3KCMyaTalNOHHbIM,
CaHUTapHO-TUrneHnyeckum TpebosaHuam cooreeTcTByOWwMX CHMlM n CaHMNnH. B cbopHbIX
KOHCTPYKLMAX 0coboe BHMMaHMe 0o>KHO BbiTb 06palleHo Ha NMPOYHOCTb, XKECTKOCTb,
DONrOBEYHOCTb U FrepMETUYHOCTb COeANHEHNN.

Tpebyemylo cTeneHb [OJINrOBEYHOCTU OrpakAaloLWmMx KOHCTPYKUUN cnepgyeT obecneymBaTbh
NnpUMeHeHneM MaTepunanos, UMELLNX Hafexxallyo CTOMKOCTb (MOPO30CTONKOCTb, BJIaroCTOMKOCTb,
BMOCTONKOCTb, CTOMKOCTb MPOTUB KOPPO3UNK, BLICOKOW TEMNEPATYpPbl, LUKINYECKUX TeMrnepaTypHbIX
konebaHnn n opyrux paspyLuaowmx BO3ENCTBMIA OKPYXKaloLLEen cpefbl), @ TakxXe
COOTBETCTBYOLWNMN KOHCTPYKTUBHLIMWU pelleHnaMun, npegycMaTpuBatlowmmm B csydae
HeobXo0AUMOCTHY CheLVanbHY0 3alUNTY d1E€MEHTOB KOHCTPYKLUNIA, BbIMOJIHAEMbIX U3 HEAOCTATOYHO
CTOMKNUX MaTepuanos.

8.7 OrpaxkaatLime KOHCTPYKUUK cneayeT NMpPoeKTUpoBaTb C MPUMEHEHNEM MaTepMasioB U U3gennn,
anpobupoBaHHbIX Ha NPaKTUKe M BbiMyCKaeMbIX N0 CTaHAapTaM. [Tpn oTCYyTCTBUM CTaHOapTa Ha
Ka)KAbli HOBbIA BUA MaTepuana uin n3genna OosxHbl 6biTb pa3paboTaHbl N YTBEP)XOEHbI B
YCTAHOBJIEHHOM MOpPALKe TeXHNYeCKne ceBnaeTesibCTBa U NoJlydeHbl pacyeTHbIe TeNJI0TEXHUYECKNne
rnokasaTesin MmaTepuasa cornacHo 5.3.1.

Orpamp,arou_u/le KOHCTPYKUWMKN OO0JI>KHbI npeaycMmatTpmBaTbCA C MUHUMaJIbHbIM KOJTMHECTBOM
TnNnopasmMmepos N34eNA 1 BO3MOXKHOCTbIO B3aUMO3aMeHAeMOoCTH NMPpMMEHAEMbIX 3JIEMEHTOB.

8.8 [Ins obecnevyeHuns ny4ywnx 3KCNyaTaUuNOHHbIX XapakTEPUCTUK B MHOIOCJIOMHbIX KOHCTPYKLMSAX
3[aHNI C TENJI0 CTOPOHLI CedyeT pacrnofiaraTb ciom 6onbluein TenaonpoBoOAHOCTU U C 60NbLINM
COMPOTUBEHNEM NAPOMPOHULL@HNIO, YEM HapPY>KHble CI0W.

Mpun BbIBOpPE MaTeEpPMasoB A8 HAPYXXHbIX OrpaXkAaloLWmMX KOHCTPYKLUNIA cneagyeT oTAaBaTb
npennoYTeHne MeCcTHbIM CTPOUTENIbHLIM MaTepuasaM.

MpY NPOEKTUPOBAHWM 34aHNIN ON5 NOBbILLEHWS NPeaesioB OrHECTONKOCTU U CHUXKEHWNS MOXXaPHO
OMAaCHOCTU BHYTPEHHEN N HAapY>XHOWN NOBEPXHOCTEN CTEH CrieflyeT npeaycMaTpmMBaTb YCTPONCTBO
06IMLIOBKM N3 HErOPHOYUX MAaTEPUAIOB AN WUTYKATYPKKW, a AJ1S 3alMTbl OT BO3AENCTBUS Blaru u
aTMOC(EepPHbIX 0CaZIKOB - [OMOJIHUTEIbHO OKPACKY BOAOYCTONYMBLIMUM COCTaBaMu, BbibMpaemMbiMn B



3aBMCUMOCTW OT MaTepuana CTEH N YCNOBUIN 3KCnAyaTauun. Orpaxkaatolme KOHCTPYKLNWY,
KOHTaKTMpYyoLWMe C FPYHTOM, ciefyeT NpefoXpaHaTb OT FPYHTOBOW Biarn nyTem yCTPONCTBa
rMapon3onaLnm.

CTeHbl

8.11 C TennoTeEXHNYECKON TOYKWN 3PEHNS pa3nMyatloT TPU BUAA HAPYXHbIX CTEH MO YNCJy OCHOBHbIX
C/I0€B: OAHOCJIONHbIE, ABYXCJIOMHbIE N TPEXCJIOMHBIE.

OOHOCNONHbIE CTEHbI BLINOJHAIOT U3 KOHCTPYKUNOHHO-TEMJION30MAUNOHHBIX MaTePNaJioB N n3genun,
COBMeLLalWmxX Hecyuie v Terno3awmnTHble QYyHKLNN.

B TpexcnonHbIX orpa>kaeHnsax € 3alUTHbIMU C/I0AMM Ha TOYEYHbIX (TMBKUX, LWMOHOYHbIX) CBA3AX
pekoMeHAyeTCa NPUMEHATb yTenanTesb N3 MUHepasbHOW BaTbl, CTEKN0BAThI UM NEHOMNOAUCTUPOa
C TOJILMHON, YCTaHaBAMBAEMOM MO pacyeTy C y4eTOM TenJoNpPoBOAHbIX BKKOYEHUN OT CBA3eNn. B
3TUX OrpaKAeHNAX COOTHOLLEHME TONLWNH HapPYXHbIX U BHYTPEHHUX CN0eB OOJIXKHO BbIThb HE MeHee
1:1,25 npy MUHMMaNbHOW TONLWMHE HAPYXXHOro csiod 50 MMm.

B OBYXC/IOMHbIX CTEHaxX NPeAnoYTUTENbHO PACrosIoXKEeHMe yTenanTena CHapy>Xu. icnonb3yoTcsa ABa
BapuaHTa Hapy>XHOIro yTernJnTens: CUCTEMbI C HAPY>XHbIM MOKPOBHbLIM cJloeM 6e3 3a30pa U CUCTEMBI
C BO34YLUHbIM 3a30pP0OM MeXAY Hapy>XHbIM 061MLOBOYHbLIM CNIOEM N yTennnTenem. He pekomeHaoyeTcs
NPUMEHSATb TEMJ0U30ALNI0 C BHYTPEHHEN CTOPOHbI U3-3a BO3SMOXXHOIO HAaKOMJIEHWS Bnaru B
TEenaon3018LUMOHHOM CJ10€e, OAHAKO B CJly4ae HeobXoAMMOCTN Takoro NPUMEHEHMs MOBEPXHOCTb CO
CTOPOHbI MOMELLEHNS A0/KHA UMETb CMJIOLHOM U A0JIFOBEYHbIN MapoM30aSLNOHHbIA CION.

8.12 MNpwn NpoeKTNPoBaHUN CTEH N3 KUPMUYa N OPYrux MeNKOLWTYYHbIX MaTepunasos cienyeT
MaKCUMaJIbHO MPUMEHATL 06/1erYeHHbIE KOHCTPYKLUUM B COMETAHUM C NANTaMU U3 3PPEKTUBHBIX
TEenJon30A5LUNOHHbIX MaTepPMaoB.

CTeHbl 34aHN U3 KMPNNYa N KepaMUYeCKUX KaMHel, 3a UCKJIIOYEeHMEM CTEH C BO3AYLUHbIMU
NPOCNONKaMK, a Tak)Ke CTeHbl, 06IML0BaHHbIE KUPMNYOM, PEKOMEHAYETCSA MPOEKTUPOBaTh, Kak
npaBno, C PpacLUMBKOM LWIBOB Kagku no ¢gacaay. MNpu npMeHeHUn KaMHeR 13 NopucTor Kepammkin
pekoMeHAyeTCcs npefycMaTpmBaTb 06/IMLLOBOYHBIN C/IOM U3 KUPMNYa C aHKepaMn U3 Hep KaBetoLen
CTasn U U3 CTEKNoMNNacTUKa A CBSA3KN C OCHOBHOW KJ1aAKOW.

8.13 Mpun NPoeKTUPOBaAHNN CTEH C HEBEHTUINPYEMBIMU BO3AYLUHBLIMU MPOCAONKamMu cleayeT
PYKOBOACTBOBATLCA C/IeAYOLWNMN PEKOMEHAALUMNSAMMN:

- pa3Mep NPOC/IONKN NO BbICOTE A0JIKEH BbiTb He 6oJiee BbICOThI 3Taka U He Bonee 6 M, pa3Mep Mo
TONLWKMHE - He MeHee 40 MM (10 MM NpK YCTPOMCTBE OTPakaTesIbHON Tennaonsonaumun);

- BO34YLUHblE MPOCNIONKN CnefyeT pa3fenaTb FyxXumMm guacparMmaMn n3 HEroploYMx MaTepuasos Ha
y4aCTKuM pa3MmepoM He bonee 3 Mm;

- BO3JYLUHbIE MPOC/IONKN PEKOMEHAYETCS pacnosiarate 6mMXKe K X0N04HON CTOPOHE O parkKAeHUS.

8.14 lNpn NPOEKTUPOBAHNN CTEH C BEHTUIMPYEMOWN BO3OYLLIHOW NPOC/IONKOM (CTEHbI C
BEHTUAMpPYEMBIM hacafoM) clefyeT PyKOBOACTBOBATLCSA CAEAYIOLLMMN PEKOMEHOaUNAMN:

- BO34YyLUHasA Npocaorka AoJ/KHa ObiTb TONLWMHONM He meHee 60 n He 6onee 150 MM 1 ee cnepyeT
pa3MellaTb MeXAy Hapy>XXHbIM CJI0eM 1 Tenaousonaumen; cnegyeT npefycMaTpmBaTh pacceyku
BO34YLLUHOINO NOTOKA MO BbICOTE Ka)KAble TPU 3Ta)Ka U3 NepdoprupoBaHHbLIX Neperoponok;

- Npu pacyeTe NpPUBEIEHHOr0 CONPOTUBEHNS TenJonepenaYye cornacHo pasaeny 9 cnegyetr
YYUTbIBAaTb BCE TEMJIONPOBOAHbLIE BKJIIOYEHUS, BKJIIOYAA KPeneXXHble 3/1eMeHTbl 06INLL0BKU 1
TenJon3onsauUunm;

- HAPY>XHbIN CNOWN CTEHbI AO0/IKEH MMETb BEHTUIALUMOHHbIE OTBEPCTUSA, CyMMapHas naowanb KOTOpPbIX
2 2

onpependeTca n3 pacdeta 75 cm” Ha 20 M” naowann CTeH, BKAYasa njaowaib OKOH;

- HWXKHME (BepXHUe) BEHTUNALNOHHbIE OTBEPCTUSA, KaK NpaBuio, ciefgyeTt coBMeLllaTb C LLOKOISAMN

(KapHVI3aMVI), npuny4em ona HNXXHUX OTBepCTVIVI npeanovYTunTeNIbHO CcoBMeLlleHNE (pyHKLI,I/II7I BEHTUNNALNN
n O0TBOAda BJlaru,
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- MPUMEHATb XXeCTKNe Tersion3onaumoHHble MaTepmalbl NJIOTHOCTbLIO He MeHee 80-90 kr/m™,
MMeloLmne Ha CTopoHe, obpalleHHOM K MPOC/IONKe, BETPO- BO3AYX03aLWMTHbIE NaponpoHMLaeMsble



nneHkn (Tuna "Taneek", "TeKTOTeH" NN aHANOrNYHbIX MEMBpPAHHLIX MJEHOK) NN KallMPOBaHHbIE
CTeKJI0TKaHblo, nbo npegycMaTpmBaTh 0683aTesNbHYIO 3alUTY NOBEPXHOCTU TEMJION30SALNN,
obpalleHHON K MPOC/IONKe, CTEKJIOCETKOM C A4eNKaMm He bonee 4x4 MM MU CTEKNOTKaHbIO,
npUKpenasasa ee K TEMJI0OU30A9LMN NPY NOMOLWLK apMUPYIOLLEN MaCChl; He cnenyeT NPUMEHATb
roptoyve yrenauTesnn; NpuMeHeHne MArkux TenJon30a8LMOHHbIX MaTepruasioB He PeKOMeHAYeTCs;

- MNP NCMNOoJ1Ib30BaHNN B Ka4e€CTBE HapPy>XHOIro cno4d 061MU0BKM U3 NANT NCKYCCTBEHHbIX NJ1nN
HaTypaJibHbIX KaMHemn rOpun3oHTaJibHble LWBbl OO0J1>KHbI ObITb PaCKpbIThI (He [o/MKHbI 3aN0NHATbLCA
yNJaoTHAKLWNM MaTepI/IaJ'IOM).

8.15 TennoByo M307ALMI0 HAPYXXHbIX CTEH CleAyeT NPoeKTMPOoBaTb HEMPEPLIBHOW B MOCKOCTH
(hacapa 3maHusA. Takne aneMeHTbl OrpaXKgeHUN, Kak BHYTPEHHME Neperopoikun, KOJIOHHbI, 6banku,
BEHTUNALVOHHbLIE KaHaJlbl U ApYrne He A0JIXKHbl HapyLaTb LUesIoCTHOCTW CNos Ternaon3onayuu.
Bo3nyxoBoAbl, BEHTUISALMNOHHbIE KaHaslbl N TPYObl, KOTOPbIE YaCTUYHO MPOXOAAT B TOJILLE
orpakgeHun, caegyeT pacrnofiaraTtb 40 TEMNJ0N NOBEepPXHOCTU Tenaousonauun. Cnepyet obecneynTb
MIOTHOE NPUMbIKaHNE TErJIoN30JIALUNN K CKBO3HLIM TEMJI0NMPOBOAHLIM BK/IOYEHUAM. [Tpyn 3TOM
npueBedeHHOe CONPOTUBJIEHNE Teronepegaye CTeH C TENJONPOBOAHBIMU BKJIIOYEHNAMU LOJIKHO
6bITb HE MEHEee HOPMUPYEMbIX BENNYMH cornacHo CHull 23-02.

Mpwv NpMeHeHNN HOBbIX TEMJION30SALNOHHbLIX MaTepunasioB, pacyeTHble TernJioTeXHNYecKmne
XapaKTEPUCTUKN KOTOPbLIX HE NpuBeneHbl B MPUAoXeHun M1, 3Tu xapakTepuUCcTuUKnN cnepyet
MPUHNUMATb COrJIaCHO TernJIOTEXHNYECKNUM UCMBbITAHUAM Mo MeToguKe npunoxxeHus E, nposefeHHbIM
aKKpeanToOBaHHbIMU UCMNbITAaTEJ/IbHbIMU na60paTopV|$|Mv|.

Mpy NPUMEHEHNN B OrparKAaloLLNX KOHCTPYKLMAX FOPOYNX YTENANTENEN OKOHHbIE N OpYyre npoeMsbl
rno nepuMeTpy clenyeT obpaMnaTb NoJocaMn LUMPUHON He meHee 200 MM 13 MUHEpPaoBaTHOro

3
Heroplt4ero yrTenaumTens njioTHOCTbio He MmeHee 80-90 Kr/M™ . OTU KOHCTPYKLMUN OOSDKHbI UMETb
pa3pelweHnsa FocnoXapHaa3opa K NPUMEHEHMIO.

8.16 I'Ip|/| Haln4nMnm B KOHCTPYKLU MW Ten1o3aWnTbl TEMJIONPOBOAHbIX BKJIlOYEHMN Heobxoanmo
YHNTbIBaTb CnefytoLlee:

- HECKBO3Hble BKJIIOYEHMSA Leniecoobpa3Ho pacnonaratb 6/M>Ke K TEMJION CTOPOHE OrpakaAeHUs;

- B CKBO3HbIX, rNaBHbIM 06pa3oM, MeTa/ININYECKUX BKIIOYEHMAX (Mpodunsax, CTep)xHaX, bonTax,
OKOHHBbIX paMax) uenecoobpasHo npenycMaTpmBaTbh BCTAaBKN (pa3pbiBbl MOCTUKOB X0J104a) U3
MaTepnanos C KO3hpUUMeHTOM TENNONPOBOAHOCTN He Bbiwe 0,35 BT/(M-°C).

8.17 lNpuBeneHHOe CcONPOTUBEHUE Tennornepenaye R;, M2'°C/BT, 0191 HAPY>XXHbIX CTeH crefpyeT
onpenenatb cornacHo CHul 23-02 aona dpacana 3gaHns nmbo gna oAHOro NPOMEXXYTOYHOro 3Taxka C
y4eTOM OTKOCOB NpoeMoB 6e3 y4yeTa UX 3arnosIHEHUI C NPOBEPKOWN YyCI0BUSA HEBbINAAEHUS
KOHAEHCaTa Ha y4acTKaX B 30HaX TEMJIONPOBOOHbIX BKIKOYEHUN.

KoahpunumeHT TennoTeXHNYECKON OAHOPOAHOCTU + C y4€TOM TenJoTeXHNYEeCKMX 0QHOPOAHOCTEN
OKOHHbIX OTKOCOB M MPUMbIKAIOLWMX BHYTPEHHNX OFPaXkKAeHWn MPOeKTUPYEMO KOHCTPYKLNK ANS:

- MaHenen NHAYCTPMaabHOro N3roTOBJIEHUS O0JIXKEH ObiTb, Kak NMpaBuio, He MeHee BeSINYUH,
yCTaHOBJIEHHbIX B Tabnuue 6;

- ANS CTeH XWUNbIX 34aHNN U3 KUpNnYa A0/KEH BbiTb, Kak NpaBuso, He meHee 0,74 npu TONLWMHE
cTeHbl 510 MM, 0,69 - npu TonwmrHe cTeHbl 640 MM 1 0,64 - Npu ToNILLMHE CTeHbl 780 MM.

Tabnuua 6 - MMHMMaNbLHO AONYCTUMbIE 3HAaYEHUS KO3 DULIMEHTA TEMNOTEXHNYECKON OQHOPOAHOCTH
018 KOHCTPYKUWUIA MHOYCTPUASIbHOr0 U3roTOBAEHUSA



N

- OrpaxkaatoLLlas KOHCTPYKLNS L(oaq)cpmumeHT

1 (/A3 ogHOCNONHBIX NEerkobeTOHHbIX MaHenen 0,90

2 N3 nerkobeToHHbIX NaHeNnen c TepMoBKaaabllLamMun 0,75

3 N3 TpexcnonHbIX xene3obeToHHbIX NaHenen ¢ 3hPeKTUBHbLIM yTenanTenem un 0.70
rmbKMn CBA3aAMN '

4 N3 TpexcnonHbIX Xene3obeToHHbIX NaHenen ¢ 3hPeKTUBHbLIM yTenanTenem n 0.60
xenezobeTOHHbIMUK WMNOHKaMu nan pebpammn n3 kepamanTobeToHa '

5 N3 TpexcnonHbIX ene3obeToHHbIX NaHenen ¢ 3hPeKTUBHbLIM yTenanTenem n 0.50
»xenesobeToHHbIMK pebpamun '

6 N3 TpexcnonHbiX MeTalIn4ecknx naHenem ¢ apPeKTUBHLIM yTenamTenem 0,75

7 N3 TpexcnonHbix acbecToueMeHTHbIX MaHenen ¢ apheKTUBHbIM yTenamTenem 0,70

Ecnu B NpoekTUpyemMom KOHCTPYKLMN OFParKA€HUS AOCTUITHYTb PEKOMEHIYEMbIX BEINYUH F He
yHaeTcs, TO TaKylo KOHCTPYKLMIO MPUMEHSATb He crieayeT.

KpblliK, Yepaakun, NOKPbITUS, MaHCapAbl

8.18 MoKpbITUSA XKUJbIX N 00LWLECTBEHHbIX 34aHNIA MOryT BbITh BecyepaadyHbIMU (COBMELLLEHHbIMUN) 1
pa3aesibHON KOHCTPYKUUN, BEPXHEE U HNXKHEE NepeKpbITUA KOTopon 0bpa3yroT YepaavHoe
MPOCTPaHCTBO, N B 3aBUCUMOCTW OT cnocoba yaaneHns BEHTUASLUMOHHOIO BO3yXa OHO MOXET ObITb
XOJI0AHbIM AW TEenbIM,.

KpbIWK C X0NI0AHbIM YepAaKOM pa3peLlaeTcsa MPUMEHATb B XUbIX 34aHNSAX JIIOO0A 3Ta>KHOCTMW.
KpbIWn C TENNbIM YepOaKoM PpeKOMEHAYETCS NPUMEHATb B 34aHMAX 6 3aTaxken n bonee.

8.19 B KpblLe € X0/I04HbLIM YepoaKoM BHYTPEeHHee MpOoCTPaHCTBO A0JI)KHO BEHTWINPOBaTbLCA
Hapy>XHbIM BO3[lyXOM 4yepe3 cneumnasibHble OTBEPCTUA B CTEHaX, Maowaib Ce4eHNA KOTOPbIX NMpu
»xeneszobeToOHHOM NOKPLITUN NN CMJIOWHOW CKaTHOM KPOBJIe U3 MeTa/JIMYECKNX UK OPYrnX
MaTepuanos Ao/HKHa 6biTb He MeHee 0,001 nnowanmn nepekpblTUA. Mpu CKAaTHON KPOBAE N3 LUTYYHbIX
MaTepuanos (acbecToueMeHTHbIX IMCTOB, YepenuLbl) YepAayHoe MPOCTPaHCTBO BEHTUAMPYETCS
yepes 3a30pbl MeXAY ero JIMCTaMu, NO3TOMY BEHTUNIALMOHHbLIE OTBEPCTUA OOMNYCKaeTCA He
npenycMmaTtpmeaTh.

8.20 Mpwu KpblLle C X0NI0AHbIM YepAakoM TenJon30asLUmna yKiaaabiBaeTcsa rno YepaavyHomy
nepekpbITUo. TENNON30ALMOHHbBIN CIOM NO NepUMeTpy Yepaaka Ha LUMPUHY He MeHee 1 M
PEKOMEHYEeTCs 3alMaTh OT YBAaXXHEHUSA. BEHTUNSLUMOHHbIE LIAXThl U BbITSXKKW KaHaIN3aLMOHHbIX
CTOSIKOB MpPW X0JIOOAHOM YepaKe C BbiMyCKOM BO3[yXa Hapy>Xy OOJ/KHbI ObiTb yTeneHbl BbilLe
4YepaayHoro rnepekpbITUS.

8.21 B Kpbllle C TenbiM YepAakoM YepAayHoe NPOCTPaHCTBO, MMeloLee yTernJeHHble Hapy>XHble
CTeHbl N yTenneHHoe KpoBesibHOe NOKpbITUE, 06orpeBaeTCs TeM/bIM BO34YXOM, KOTOPbIA NOCTynaeT
N3 BbITSXXHON BEHTUAALMK AoMa. NS yaaneHns Bo3gyxa U3 4epAavyHoro npocTpaHCcTBa cneayeT
npenoycMaTpuBaTh BbITSXKHbIE LWAXTbl MO OAHON Ha KaXkAylo cekuuto. YepaayHoe NpoCTPaHCTBO
cnepyeT NoCeKUMOHHO pa3fesinTb CTEHAMN Ha N30/IMPOBAHHbIE OTCEKN. [IBEPHbIE MPOeMbl B CTEHAX,
obecneymnBatoLe CKBO3HOM NMpoxon No Yepaaky, AO0JIKHbl UMeTb YMJOTHEHHbIe NMPUTBOPLI.

8.22 MNAnTbl NOKPLITUSA TEMNJIOro Yepaaka Npu 6e3pyoHHON KPOoBJie A0J/IKHbI UMETb BEPXHUMN



KpOBEJIbHbIN C/1I0N He MeHee 40 MM 13 NNOTHOro 6eToHa 1 6opToBblie pebpa BbicoToM 100 MM. MAnNTbI
PEKOMEHAYETCA MPOEKTUPOBATb ABYXCNONHBIMMK, B TOM YUCAE C TEMIOMN30SALNOHHBIMU BKAAbILLAMM.

MAnTbl NOKPLITUS TEMNIOro Yepaaka nog PyJIOHHYO KPOB/IO PEKOMEHAYETCA NPOeKTNpoBaTh
OAHOCNONHLIMU N3 Nlerkoro 6eToHa, B TOM YUCie C TEPMOBK/IAAbILLAMU, UAN TPEXCIONHBLIMU.

8.23 becyepaayHble NOKPbITUA (COBMELLEHHbIe KPbILWW) MOryT yCTpanmBaTbCA HEBEHTUAMPYEMbIMU U
BEHTUAMPYEMbIMU. HEBEHTUANPYEMBIE NOKPLITUA CNefyeT npegycMaTpmBaTh B TeX CydasaX, Korga B
KOHCTPYKLWN MOKPLITUS NyTeM NPUMEHEHUS Naponu3onaLmnum n Apyrux MepornpusaTmuin NCKAYaeTcs
HeZLonyCcTUMOE BJlarOHakKomnjaeHne B XON04HbIN nepuog roga. BeHTunmpyemble NOKPbITUA HAaONEXNT
npeaycMaTpuBaTh B TeX ClydYasx, KOrga KOHCTPYKTUBHbIE Mepbl He obecneynBaoT HOPMaabHOro
B/T@a>KHOCTHOIO COCTOAHNSA KOHCTPYKLWUA.

B Xunbix 1 06LLECTBEHHbIX 34aHNAX PEKOMEHAYETCS NPUMEHEHNE BEHTUNNPYEMbIX COBMELLEHHbIX
KPbILLI.

8.24 PekoMeHayeMasi KOHCTPYKUNS 6ecyepaadyHoro (COBMELLEHHOr0) BEHTUIMPYEMOro NMOKPbLITUS
KPbILLW MOXXET CoAep>XaTb C/ieflyloLlme CJIon, CHUTas OT HUXKHE NMOBEepPXHOCTHU:

HecyLas KOHCTPYKUNS;

Mapon3oNnpyoLWnii cion;

TENnJ0M30NUPYIOLWNIA CNON;

- BEHTU/IMpYeMas NpocsionKa, Cayxxallas Ans yaaneHns BNarn n3 KOHCTPYKLWM NMOKPbITUS UK s
ero oxJlaKAeHus;

- OCHOBaHWe NMo4 rmapoun3oaaunto (CTSXKKa Uan KpoBesibHas nanTa npu WesieBblX BEHTUINPYEMbIX
npocaonkKax);

- MHOIOCJIOMHbIA FTNAPOU30/INPYIOLLNA KPOBESIbHbLIA KOBEP.

BO/TOKHNCTbIE TEMJION30SALUNOHHbIE MaTepuasibl B BEHTUINPYEMbIX MOKPLITUAX LOJIKHbI ObiTb
3alMuLeHbl OT BO3AENCTBUSA BEHTUIINPYEMOIO BO3AYyXa MNMaponpoHnuaeMbiMn NAEHOYHbIMA
MOKPbITNAMN.

8.25 Ocywatoume Bo34yLWHbIe MPOC/IONKN U KaHasbl CieayeT pacnosiaraTh Hag Tenaomsonaunen ninm
B BepxHen 30He nocsefgHen. MMHMManbHbIA pasMep NonepeyHoro ce4eHus 3TUX NPocsioek He
noskeH 6biTb MmeHee 40 MM. NpPUTOYHEBIE OTBEPCTUSA CledyeT yCTpauBaTb B KAPHU3HOW YacTu, a
BbITS)KHbIE - C MPOTUBOMOJIOXKHON CTOPOHbI 30aHUS NN B KOHbKe. CyMMapHoOe ceyeHune Kak
MPUTOYHBIX, TaK N BbITSXXHbIX OTBEPCTUN peKoMeHAyeTCcs Ha3HavaTb B npegenax 0,002-0,001 oT
rOPU30HTasIbHON NPOEKLUUM MOKPbITUSA.

CBeTonpo3payHble orparkaatoLlmne KOHCTPYKL UK

8.26 3anonHeHne CBEeTONPOEMOB 34aHNN BbIMOJIHAETCSA B 3aBUCUMOCTU OT rpayco-CyToK
OTONMTEsIbHOrO Nepuoga B BUAE ABYXCIIOMHOIMO, TPEXCONHOIO NN YeTbIPEXC/IONHOIO OCTEKIEHNS
(cTeknonakeToB WM OTAEJIbHLIX CTEKOJ1), 3aKPENIsaeMoro B nepernsieTax n3 MajoTensiornpoBOAHbIX
MaTepunanos. [Na NOBbILLIEHUS TEMN03aWNTbl OKOH C OTAEJSIbHbIMU CTEeK/IaMN PpEKOMeHayeTCA
NnpUMeHeHne CTEKO C TBepAblM CeIeKTUBHbLIM MNOKpbITUEM (K-cTek0). HeobxoammbiM ycnosnem
MPUMEHEHMNS 3arnoJIHEHUIA CBETOBbLIX MPOEMOB B MPOEKTUPYEMBbIX 34aHNAX ABNSETCS Hanu4une
cepTuduKaTa COOTBETCTBUA cuctembl ceptudukaumm FOCT P Ha BbibpaHHYO CBETONPO3payHyto
KOHCTPYKLMIO (OKOHHbLI 610K, 3€HUTHBIN (hOHapb, MaHCaPAHbIN OKOHHbIN 6710K).

8.27 OKOHHble 610KN 1 bankoHHbIe aABepun (FTOCT 23166, TOCT 24700, TOCT 30674) cnepyeT
pa3MewaTb B OKOHHOM npoeMe Ha rnybuHy obpamnsaowen "4yetseptn" (50-120 MM) OT NJIOCKOCTH
(hacafa TensoTeXHNYECKM OAHOPOAHOW CTEHbI UKW MoCcepeanHe TEnJon30/SLMOHHOIr0 C/10S B
MHOIOC/IONHbIX KOHCTPYKLUMAX CTeH. Pa3MelleHne okoHHoro 6,10ka n 6ankKoHHOM ABepun no ToawmHe
CTEeHbl PEKOMEHAYETCS MPOBEPSATh MO pacyeTy TeMnepaTypHbIX MOJEN U3 yC/IOBUSA HEBbINALEHWUS
KOHOEeHCaTa Ha BHYTPEHHEeN NoBEepPXHOCTM OTKOCOB NpoemMa. Y3en npuMbikaHns OKOHHOro 6510Ka K
CTEHOBOMY MpoeMy cenyeT BbiNoaHATb cornacHo FOCT 30971. OkoHHble 610KM cneayeT 3akpennsTb
Ha 6osiee NPOYHOM C/l0€e CTEHHbI.

Mpw BbibOpe OKOH 1 BanKOHHbBIX ABepen cienyeT oTAaBaTh NPeAnoYTEHNE KOHCTPYKLUUAM, UMEOLWNM
no wupuHe He meHee 90 MM KOpobKK. PekomeHayeMas wupuHa Kopobku 100-120 mMmM.



8.28 3anonHeHne 3a30p0B B NPUMbIKaHMUAX OKOH 1 BaNKOHHbIX ABEpeil K KOHCTPYKLUNAM Hapy>XHbIX
CTeH peKoMeHAYyeTCHA MPOEeKTUPOBaTb C NPUMEHEHNEM BCMNEHUBAOLLNXCA CUHTETUYECKNX
MaTepuanos. Bce NpuTBOPbI OKOH N BaNKOHHbIX ABEPen A0JIKHbI CoOAep)XaTb YNAOTHUTESbHbIE
NpokKaagkn (He MmeHee ABYX) U3 CUIIMKOHOBLIX MaTepuasioB UM MOPO30CTONKOM pe3nHbl. YCTaHOBKY
CTeKoN cnenyeTt Npon3BoAnTb C MPUMEHEHNEM CUIIMKOHOBBLIX MacCTUK.

[onyckaeTcsi NpMMeHeHne ABYXC/IOMHOIr0 OCTEKJIEHNSI BMECTO TPEXC/IOMHOIro AJ1st OKOH U 6aIKOHHbIX
NBepen, BbIXOASALMNX BHYTPb OCTEKJIEHHbIX JIOOXKWUIA.

8.29 C uenbto opraHusaumm TpedbyemMoro Bo3gyxoobmeHa crieanyeT npeaycMaTpuBaTbh POPTOYKN B
BEepXHen 4acTu OKOH, creunasibHble NPUTOYHbIE OTBEPCTUSA (KNanaHbl) B Orpa>kgatoLmx
KOHCTPYKLMSAX, LLesieBble NMPUTOYHbIE YCTPOMNCTBA B NepensieTax OKoH Ui paMax,
BO34YXOMpOHMLaeMble MpUTBOPbI coraacHo HopMmam CHull 23-02. Bce BO3AyXONPUTOYHbIE
YCTPONCTBA A0J/DKHbI ObITb peryampyemMbiMu.

8.30 lNpwun pa3paboTke 06 bEMHO-MTAHNPOBOYHbBIX PELUEHUNA MPOEKTOB 3A0aHNN cnenyeT nsberaTtb
OOHOBPEMEHHOI0 pa3MeLLEHNSA OKOH N0 06enM HapyXHbIM CTEHaM Yrl0BbIX KOMHaT. B noMeweHnax
rnybuHom 6onee 6 M HeobxoaMMO NpeaycMaTpUBaTh ABYXCTOPOHHEE (Ha MPOTMBOMOJIOXKHbIX CTEHaX)
NN Yra0BOE PacrnosioXKeEHNE OKOH.

8.31 3anonHeHne CBeTONPOEeMOB B MaHCapPAHbIX KOHCTPYKLMAX BbIMOJSIHAIOT B ABYX BapuaHTax:
- B MJIOCKOCTU NOKPbITUSA - OKOHHbIMK Bnokamum no FOCT 30734;

- YCTPOWMCTBOM JIIOKap€eH, B KOTOPbIX BEPTUKAIbHO MOHTUPYIOT OKOHHble 6710km 13 MNBX 1 B
JlepeBsiHHbIX nepeneTax.

8.32 MNpwn yCTponCcTBE MaHCapAHbIX OKOH clefyeT npefycMaTpuBaTb HAaAEXHYIO B 3KCMayaTaumun
rMAPON30AALNIO MPUMbIKAHUS KPOBAU K OKOHHOMY 6110KY. M10CKOCTM OTKOCOB HaKJ/IOHHbIX
CBETOMPOEMOB B MaHCapAHbIX 3Ta)kax c/efyeT NpoeKTUpoBaTb NoA yraom 135° K MoBepxXHOCTH
OCTeKJIeHUs.

8.33 B 3aBMCMMOCTIN OT Ha3HAYEHNSA 3€HUTHbIE OHapW BbIMOJIHAIOT MyXUMU N OTKPbIBatoLWMMmnCA. B
rnyxux ooHapsax HagexxHee BbIMNOJIHAETCH NpUMblKaHe CBETOMNPOonyCcKalLwero 3anoJiHeHns K
ONMOPHOMY CTaKaHy. OTKprBaIOUJ,VIeCﬂ 3eHUTHbIe (poHapw NpefHa3HayYeHbl 419 BEHTUNALNN
MOMELLEHNI, a TakXe ans ObIMOYyOaneHnsa BO BpeMs noxxapa.

8.34 O6LwKVMK 3/1eMEHTaMUN 3€HUTHbIX (POHapen, NPUMEHAEMbIX B 00LLLECTBEHHbIX 30aHMAX, ABAAIOTCA
cBeTonponyckatLllee 3anojiIHEHNE, OMOPHbIA CTakaH, MexaHU3Mbl OTKpbiBaHUA. CBeTonponyckawlLlee
3anosiIHeHne MoXXeT BbiTb BbIMO/IHEHO B BUAE MHOIMOC/IOMHbIX KYMOJ0B 1 060/104€K U3 OpraHn4yeckoro
N CUJIMKaATHOro CTeksa, cTekionakeToB. ONOpPHbIE CTaKaHbl U3FrOTOBAAIOT U3 JIMCTOBOW CTanu,
XOJIOAHOMHYTbIX U CTaslbHbIX Mpodunien, a Takxe 13 xenesobeToHa, KepaM3nTobeToHa,
acbecToueMeHTa 1 Apyrnx MmaTepuasioB 1 yTennsaoT SPPEKTUBHLIMU TEMJION30IALMOHHBIMN
MaTepunanamu. CTakaHbl yCTaHaBAMBAOT NO NepuMeTpy CBETOMNPOEMOB B MOKPLITUAX 30aHUN.
OTKpbIBaeMble 3eHUTHbIe (DOHapu, NCMNoJib3yeMble AN AbIMOYyAasIeHUs, A0JIXKHbI UMeTb
aBTOMaTM4eCKoe 1N AUCTaHLUWOHHOEe yrpaBieHune.

8.35 DneMeHTbl CBETOMNPOMNYCKaoLWEero 3anoJiHeEHNA 3aKpenaatoT B KOHCTPYKLUMK hoHaps 4Yepes
ynpyrue npokaagku n3 JTMCTOBOWM pPe3unHbl, pe3MHOBLIX Npoduen, Noponsona, repHuTa, a MecTa
MPUMbIKAHNA FEPMETU3NPYIOT CreunanbHbIMU FepMeTUKaMu.

9 METOOWNKA NMPOEKTUPOBAHMNSA TEMJIOBOW 3ALLNTHLI 30AHNI

Mocne onpeneneHUs HOPMUPYEMbIX 3Ha4YEHUIN CONMPOTUBIIEHNA Tensonepenaye Freg Nno rokasaTessam
"a" nnbo "B" cornacHo CHulM 23-02 BLINOAHAIOT NPOEKTUPOBaHME Orpakaatolnx KOHCTPYKLUMNA. Mpwu
3TOM pacCcYUTbIBAOT NPUBEAEHHOE CONPOTUBAEHME Tensonepenaye, NpUHMMas pacyeTHble 3HaYeHuns
KoaphpmumeHTa TenonpoBOgHOCTU B YCNOBUAX 3KCryaTaumum A unm b. 3To conpoTuBsieHne JO/HKHO
ObITb HE HMXXE HOPMUPYEMOrO 3Ha4YeHUs, onpeneneHHoro no nokasartenam "a" nubo "B". MpoeepsatoT
orpakgawLlme KOHCTPYKLMKM Ha obecnevyeHne KOMMOPTHbLIX YCN0BUIA B MOMELLEHUSX U Ha
HeBbIMaAeHNe KOHAEHCaTa B MeCcTax TenJonpoBOAHbIX BKJIKOYEHMI COrflacHO nokasaTtento "6".

B cooTBeTCcTBUM C pa3gnenom 5 CHull 23-02 Hapy>XHble orpakzatowme KOHCTPYKUNN 30aHNIA OJIXKHbI
yOO0B/IeTBOPATb:

R .
- HOPMUPYEMOMY COMPOTUBNEHUIO TEMJonepenaye ~ ¢ ona 04HOPOAHbLIX KOHCTPYKLMIA HapyXHOro



orpaxgeHwms - no 5 , AN HEOOHOPOAHbIX KOHCprKLI,VIIZ - Mo npuneeaeHHOMY COnpoTmBIEHNIO

r oo
Tenaonepenaye £ ; MNP 3TOM OOJ1>)KHO cobnogaTbCs ycnosue &y (nnn ) = R"g'ﬁ';

- pacyeTHOMY TeMnepaTypHOMY nepenaay Ay Mexay TemMrnepaTypon BHyTPEeHHero Bo3ayxa u
TeMnepaTypon BHYTPEHHEN NOBEPXHOCTU Orpa>kgalolen KOHCTPYKL MK, onpeaensemMomy rno
dopmyne (4) CHulM 23-02; Nnpn 3TOM pacHeTHbIN TeMNepaTypPHLIN Nepenag He O0JIXKEH NpeBblWwaTbh

HOPMUpPYEeMbIX BENNYNH mn, yCTaHOBJIeHHbIX B Tabnnue 5 CHull 23-02;

- MUHUMaJIbHOWM TEMMepaType, PaBHON TEMMEpaType TOUKM POChl @ Mpy pacyeTHbIX YCIOBUSAX BHYTPY
NMoMeLLEeHNS Ha BCEX YYaCTKax BHYTPEHHEN MOBEPXHOCTUN HAPYXKHbIX OrparkAeHUN C TeMnepaTypamm

. x
Tinf : MPY 3TOM AOJIKHO COBMIOAATLCS YCIoBUe "t = %d
R?‘
MpuBeAeHHOe COoNpoTMBAEHNE Tensonepeade ¢ ANA HapY>KHbIX CTEH clefyeT pacCcynUTbiBaTb A4
tacana 3aaHnsa nnbo A5 04HOMO MPOMEXYTOYHOrO 3TaXka C y4eTOM OTKOCOB NpoeMoB 6e3 yyeTa ux

3anosHeHUn ¢ I'IpOBepKOI7I yC/noBUA Ha HeEBbIMaaeHNE KOHOEHCAaTa Ha y4aCTKaX B 30HaX
TenJionpoBoAHbIX BKJIOYEHUN.

MNpoBOAAT CneayloLine pacyeTHO-NMPOEKTHbIE onepauum:

a) onpenensatoT yCNoBUA 3KCNyaTaunm orpa>KaaoLnx KOHCTPYKUUA B 3aBUCUMOCTU OT
BJI2>KHOCTHOIO peXuMa noMeLLeHUin 1 30Hbl BJIaXKHOCTU parioHa CTpouTenbCTBa cornacHo CHull 23-
02 n ycTaHaBMBalOT B 3aBMCMMOCTIM OT YCJI0BUIA 3KCMayaTaumm A nnm b pacyeTHble
TennoTexHn4Yeckme rnokasaTesnm CTPoOUTESIbHbIX MaTeprasnoB N U3aesnn, NpUMEeHeHHbIX B MpoeKTe
COr1aCHO AaHHbLIM, NMPpMUBEeLEeHHbIM B npuioxeHuu [;

6) ona TenaoTEXHUYECKN HeOOHOPOAHbIX HAPYXHbIX Orpa>XgatoLnx KOHCprKLI,VIIZ, coaepxXawunx
yrnbl, NpOE€Mbl, COEANHNTEJIbHbIE 3JTIEMEHTbLI MEXAY HapPy>XHbIMU 061MLOBOYHBLIMU CNOAMMN (pe6pa,
LUMOHKWN, CTEPXKXHEBLIE CBA3W), CKBO3HbIE N HECKBO3HbIE TennonposoaHble BKJIIOYEHNA, OCYLLLeCTBAAIOT
TennoTeEXHNYECKUi pacyeT Bbl6paHHbIX KOHCTPYKTUBHbIX peLlJeHI/IIZ Ha OCHOBE pac4eTa

.
TemMnepaTypHbIX Nonen. O0na MHOrOC/OMHbLIX Orpa>kaAeHUA BO3MOXXHO onpeaeneHne @ no dopmyse
(11) c ucnonb3oBaHMeM pacyeTa Ko3pduLuneHTa TeNNOTEXHNYECKON OAHOPOAHOCTN ¥ No hopMysiam

r
(12) n (14). Ona MHOrOCJ/IONHbBIX OrpPaXkAeHU C MeTaJNTINYEeCKUMIN 06IMLLOBOYHBIMWU CIOSAMMA utt
npennoyTUTEesNIbHO onpenenaTb cornacHo 9.1.8;

.
B) NpuBEeAEeHHOE CONPOTUBIEHNE Tenionepeaaye & CBETOMPO3PaYHbIX KOHCTPYKLIUIA MPUHUMAIOT MO

pe3ysbTaTaM CePTUPMKALMOHHBIX UCMbITAHUIA, MPOBEAEHHbIX aKKPEANTOBAHHBLIMU UCTbITATESIbHLIMU
.
nabopaTtopusiMu. Mpun OTCYTCTBUN AaHHbIX UCTMbITAHWIA B CBETOMNPO3PaYHbIX KOHCTPYKLINA BO3MOXKHO

NMPUHNMAaTb MO NMPUNOXKEHNIO J;

r) NnpMBeneHHoOe CONMPOTUBAEHME Tenonepenaye TeNJ0ro Yyepaaka u Texnoanosbsa (noasana)
onpenensaiT B COOTBETCTBUM € 9.2 1 9.3;

»

0) NnpuBefeHHOe COMpPOTUBEHME Tensonepenaye orpa>kaalowmx KOHCTPYKLUUNA N0 FPYHTY £
paccynTbiBatOoT cornacHo CHulM 41-01.

9.1 HECBETOIPO3PAYHbIE O PAXKOAKOLLMNE KOHCTPYKLIWU

2 _ y
9.1.1 TepMunyeckoe conpoTusneHune &, m*-°C/BT, 0AHOPOLHOIrO CJI0St MHOFOC/IOMHOW Orpa’kAatoLLien
KOHCTPYKLMN, @ TakXXe 0AHOC/IONHON Orpakaatolwen KOHCTPYKLMN cnefnyeT onpenenaTb no

dopmyne
roe 9- TonwuHa cnos, M;

A- pacyeTHbIN KO3 DULMEHT TENONPOBOAHOCTU MaTepmana cios, BT/(M-°C), npuHMMaeMblii
cornacHo 5.3.



y 2

TepMunyeckoe ConpoTUBNIEHNE OrpaXKAatoLLen KOHCTPYKLNN Ee, m?.°C/BT, c nocnenosaTensHo
PACMNOJIOXKEHHBIMU OQHOPOAHBLIMM CIOAMU C/lelyeT onpenensiTe Kak CYMMy TEPMUYECKMX
COMPOTMBEHNI OTAENbHbLIX CNOEB

Rp =R +Ry+ +R, +Ry (7)
roe &, R, B TEPMUNYECKNE COMPOTUBIIEHNS OTAENbHbBIX CJIOEB Orpa’kaatloLleil KOHCTPYKLUNK, m>
-°C/BT, onpegensiemble no copmyne (6);

Rar. TepMnyeckoe COnpoTMBIIEHNE 3aMKHYTOW BO34YLIHOW NPOCAONKMN, NpUHUMaemoe no Tabnumue 7.

Y Y nkn Lai
ToNILMHA BO3AYILHON TepMunyeckoe cONpoTUBAEHNE 3aMKHYTOWN BO3AYLLIHOW NPOCTONKN ,

_ bl
MPOCJIONKN, M M~ -°C/BT
rOPU30HTasIbHOW NpPU MOTOKE TEeMnoThl rOpM30HTasIbHOW NpPU MoTOKe
CHN3Y BBEPX N BEPTUKAJIbHOMN TEnNoThbl CBEPXY BHU3

npu TemnepaType BO3AyXa B MPOC/onke

NOJIOXKUTESIbHON oTpuLaTeNbHON NOJIOXKUTENIbHON|OTPULaTESIbHON
0,01 0,13 0,15 0.14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24

MpumMeyaHune - Mpu HaANYUM Ha OOHOM MK 06EenX MOBEPXHOCTAX BO3AYLIHON NPOCIONKN
TennooTpaxkawlLlen anloMMHMEBON POSIbIM TEpMUYECKOe CONpoTUBIEHNE criegyeT yBennymeaTh B
ABa pasa.

9.1.2 ConpoTuBAEHNE TeNonepenaye RO, M2'°C/BT, 0OHOPOOHOMN OOHOC/IONHOM UM MHOFOC/IONHOM
orpakaarLLen KOHCTPYKLNMN C OAHOPOAHBIMU CNOSIMU U OFpaXKaatoLlen KOHCTPYKUUN B yAaNeHNN
OT TEMNNOTEXHNYECKUX HEOAHOPOAHOCTEN HE MEHEE YEM Ha [IBE TOJILLNHbBI OrpakaatoLLei
KOHCTPYKLMWN cneayeT onpenenatb no gopmyne

Ro = R.s:' + Rk +R.se , (8)



Ry = ”Q—'mf , Hoimg

roe s KO3(h(hNLMEHT TeNnJooTAaYM BHYTPEHHE NOBEPXHOCTUN OrparkAatoLmx

KOHCTPYKLUN, BT/(M2'°C), npuHuMaemsbin no Tabnanue 7 CHull 23-02;

Rsg =”“m, Pert - KOIPPULMEHT TENN00TAAYN HAPYKHO MOBEPXHOCTU OrparkAatoLLLell KOHCTPYKLMM

y 2 .
0§ ycnoBuin xonogHoro nepuoga, Bt/(m™-°C), npnHnmaemsiii no Tabnumue 8 Hactoswero Ceoda
npasun;

£ 10 Xe, 4To 1 B hopmyne (7).

KoadhpumumneHT
Hapy>kHas NOBEPXHOCTb OrparkhatoLmX KOHCTPYKLWIA TEN00TAAYMN
' Yot Br/(M°-°C)

Hapy>XHbIX CTEH, MOKPbLITU, MEPEKPLITUA HaL Npoe3aaMn U Hag XOJI0AHbIMU
1 |(6e3 orpaxkpalowmx CTeEHOK) nognoabaMu B CeBepHON CTpoOUTESIbHO- 23
KJIMMaTU4YE€CKOW 30HEe

MepeKpbITUA Hag X0N04AHbIMM NoABalaMK, COOBLLLAWNMANCA C HAPYXKHbIM
5 |[BO3AYXOM; nepekpbITUA Hag X0N04HbIMU (C Orpark4atoWwnMmM CTEHKaMK) 17
MOAMNONAbLAMU U XOJIOAHBIMU 3TaXXaMu B CeBepHON CTPOUTENbHO-KIIMMaTNYECKON
30He

3 neperbITI/IIZ YyepOa4dHblX U Had HeEOTarnJimBaeMbiMUM rnoasasjiaMm Co CBETOBbIMU 12
npoemMamMm B CTeHaX

neperbITI/IIZ Hag HeoTanJMBaemMbiMN NoaBanamm 6e3 CBETOBbIX npoemMmoB B
4 CTeHaX, PacCrnoJiIOXKEHHbIX BbilLe YPOBHA 3eMJ1N, N Had HEOTaNJiMBaeMbIMU 6
TEXHNYECKNMIW MOAMONIbAMU, PACOJIOKEHHBIMUN HNXKE YPOBHA 3€MJIN

Mpun HaNNYUKN B OrpaxkaatoLlen KOHCTPYKLUN NPOCIONKNA, BEHTUIMPYEMOW HapPy>KHbIM BO34YXOM:

a) C/IoU KOHCTPYKLUN, PAcnoNoXXeHHble MeXy BO3AYLIHOM NPOCAONKON N Hapy>XXHO NOBEPXHOCTLIO,
B TEMJIOTEXHUYECKOM pacyeTe He YYMTLIBATCS;

6) Ha NOBEPXHOCTW KOHCTPYKLNK, 0BpaLLeHHON B CTOPOHY BEHTUIMPYEMOWN HAaPYXHbIM BO34YXOM

. 2
NPOCAONKN, CieayeT NPUHUMaTh KO3dULMEHT TennooTaaqdn ~¢# pasHbimM 10,8 BT/(M “-°C).

9.1.3 TenqoTeXHMUYECKNIA pacyeT HEOOHOPOAHBIX HAPY>KHbIX OFPa)KAaloLLMX KOHCTPYKLMWIA,
coliep>Xallux yribl, MPOEMbl, COEANHUTESIbHbIE 3JIEMEHTbI MeXAY HaPy>XHbIMU 06JINL0BOYHbLIMU
cnoamu (pebpa, WNOHKN, CTEPXKHEBLIE CBSA3MN), CKBO3HbIE N HECKBO3HbIE TEMJIONPOBOAHbIE
BKJIIOYEHWS, BbIMOJIHAOT Ha OCHOBE pacyeTa TeMnepaTypHbIX NoJein rno NpunoXKeHuto M.

,

2 y .
MNpuBeoeHHOe CONMPOTUBEHME Tensonepenaye R m?ec/BT, HEeOoOHOPOAHON OrpaXkAatoLLen
KOHCTPYKLUK NN ee y4acTKa (hparmeHTa) cnelyeT onpenensTs rno gopmyne

Q. CYMMapHbIii TEMIOBOW MOTOK Yepes3 KOHCTPYKLIMIO Un ee parMeHT niowanasio 4, BT,
onpenenseMblil Ha OCHOBE pacyeTa TeMrepaTypHOro nosas Ha 9BM nnbo skcnepumeHTanbHo no FOCT
26254 nnn TOCT 26602.1 c BHYTPEHHEN CTOPOHHI;

% - KO3 PULMNEHT, NPUHMMAEMBIN B 3aBUCUMOCTU OT MOJIOXKEHUSA HAPY>XHON MOBEPXHOCTU
orpa>kfarLWmx KOHCTPYKLMM MO OTHOLWLEHWUIO K HAPY>XHOMY BO34YXY, MPUHMMAEeMbIX COrflacHO
Tabnmue 6 CHuM 23-02 ¢ y4eTOM NpuMeYdaHunsa K 3Ton Tabauvue;

tini pacyeTHasa TeMnepaTypa BHYTpeHHero sBosgyxa, °C, npuHnMaemas coriacHo ykasaHusam 5.2
HacTosawero Ceoga npasus;



taxt - pacyeTHas TeMnepaTypa Hapy>XXHOro Bo3ayxa, °C, MpUHMMaeMas CorlacHo yKasaHusm 5.1

HacTosawero Ceona npasui.

MeToanKka 1 NpuMepbl onpeaeneHns NpuBeAeHHOro CoONpoTMBIEHMS Tenaonepeaaye orpaXkaatoLmx
KOHCTPYKLNIA Ha OCHOBE pacyeTa TeMnepaTypPHbIX MOJIEA Ha KOMMNbOTEPE NPUBEAEHbI B MPUIIOXKEHUN
M.

r
lMpuBeneHHoe conpoTMBEHUE Tensionepenaye ¢ BCEn orpamuarou_l,elh KOHCTPYKUUWN cnenyeT

OCYLLEeCTBNATL Mo popmysie
m
Ry = AI(ZL‘L- IRJ,!-)
1=l , (10)

- RS : o o
roe "q?, %!- COOTBETCTBEHHO rJiowanb ! -ro y4yacTka XxapakTepHou 4YacTu orpa>kaatoLuen

2 2
KOHCTPYKLMK, M~, N €ero NnpuBegeHHoe conpoTueieHne Tensonepenade, m -°C/BT;

y 2
A- obuian naowanb KOHCTPYKLNKN, paBHAs CyMMe MJIoLaaein oTAe/bHbIX Y4aCTKOB, M~ ;

#2 - YNCJI0 Y4AaCTKOB orpam,u,atou_l,elh KOHCTPYKLUWNKN C pa3/INndHbIM NpmnBeneHHbIM CONPOTUBEHNEM
Tennonepenade.

9.1.4 JlonycKaeTcs NpuBeaeHHOe COMPOTUBIIEHNE XapaKTEPHOro -ro y4acTKa orpakaatoLLen

.
KOHCTPYKLMN o onpenensaTb OAHMM U3 CNeayLnxX MeTon0B:

a) no opmyne

ro_ con
R, =

", (11)

con
RO

roe - COMPOTUBIIEHNE TerJionepenaye -ro y4acTka o4HOPOLHON OrpakAatoLLen KOHCTPYKLNN,

onpependemoe no copmynam (8) n (9), M2'°C/BT;

7 - KO3PULMEHT TEeMJIOTEXHNYECKON OJHOPOLHOCTHY -r0 y4aCTKa OrpakaatoLLein KOHCTPYKLNN,
YYUTbIBAOWMNIA BANAHNE CTbIKOB, OTKOCOB NpoeMoB, obpamnswLwmx pebep, rubknx ceasen n opyrux
TenaonpoBOOHbLIX BKJAKOYEHWN, onpegensdemsin no 9.1.5, 9.1.6;

6) no chopmyne (8), roe chneuyeT 3aMEeHNTb Ha NpuBeLEeHHOE TePMUYECKOe CONPOTMBIEHNE
¥

y4dacTka Rff, paccynTbiBaemMoe no 9.1.7 nnbo 9.1.8;

B) cornacHo 9.1.3 Ang y4aCTKOB KOHCTPYKLUUIA, He NnpuBefeHHbIX B 9.1.5-9.1.8

9.1.5 [1nAa NAOCKNX HEOQHOPOAHbIX OFPa)KAaloLLNX KOHCTPYKLWIA, COAEPXXALLMX NMPUBELEHHbIE B
NpUAoXXeHnn H TennonpoBoAHbIE BKIOYEHUSA, KOIPPULMNEHT TENTOTEXHNYECKON OAHOPOAHOCTMY ¥
JonyckaeTcsi onpeaensTb o hopmyne

N 1
- [1 AT (R R, )aii.z-k!-]
12)

—
—_

roe 4- 1o xe, yTo u B hopmyJie (10);
# - 4YICJI0 TEMI0NPOBOAHbIX BKIOYEHUN KOHCTPYKLINWK;

%, L _ cooTBeTCTBEHHO LIVPWHA U OJIMHA ! -FO TernonpoBOAHOr0 BKJIIOYEHWUSA, M;

ki KO3 (ULMEHT, 3aBUCALLUIA OT TUMA ! -ro TEMJI0MNPOBOAHOr0 BKJIOYEHUSA, MPUHMMAEMbIA A1
HeMeTa/NIMYeCKUX TernJIONPOBOAHbLIX BKJOYeHUM no Tabnuue H.1 npunoxenuns H, ans
MeTa/IIM4YeCKNX TenJonpoBOAHbIX BKJOYEHWUI Mo dhopmye



2
b = 10%,8.% 1 [ha, RET ) (13)

roe o KO3 (PULIMEHT, 3aBUCSALLIWIA OT TWMa TEMNI0MNPOBOAHOIr0 BKJIOYEHUS, MPUHUMAEMbIN MO

Tabnnue H.2 npunoxxenuns H;

B M TOJIWLMHA, M, N KO3 MULMEHT TEMIONPoOBOAHOCTH, BT/(M-°C), yTenamuTtensa I-ro y4acTka
orpakgarnLLen KOHCTPYKLUNK;

i
’

B con . 2
%!, Roa . conpoTuMBJIeEHUE Tenaonepeaade orpa)kgatouwen KoHCTpykumm, M~ -°C/BT, COOTBETCTBEHHO
B MecCTax -ro TenJjionpoBOAHOIr0 BKJOYEHUS U BHE 3TOr0 MecTa, ornpegensemoe rno gopmyine (8).

.
Mpumepbl onpegeneHns “¢ orpakaatowen KOHCTPYKUMM ¢ noMowbio gpopmMyn (12) n (13) npuseneHsl
B npuaoxxeHuu H.

9.1.6 Onsa TpexCcnomHbIX xene3obeTOHHbIX OrpakAatoLLnX KOHCTPYKLUNA € 3PHEeKTUBHbBIM
yTenamTeneM Ha rmbKnx MeTanIMyecknx CBA3AX, »Kene3obeTOHHbIX LWMOHKAaX, CKBO3HbIX U
nepekpecTHbIX pebpax KO3hPUUNEHT TeNJOTEXHNYECKON 0AHOPOAHOCTHY » criegyeT onpeaenaTb Mo

dopmyne

i=l

- [1+ (m)ﬁ(&fi)]_l | (14)

roe 4, #- 10 xe, 4To 1 B popmyne (10);

. ’ 2 :
‘41, Fi naowaib 30Hbl, M~, U KOIMPUUNEHT BANAHUSA i -ro TENNONPOBOAHOIMO BKJIIOYEHUS,
onpepensemMble AN OTAE/bHbIX 3/1IeMeHTOB No gopmynam (15)-(18) n no Tabanue H.3 npunoxxeHus H.

Mnowanb 4 30Hbl BJIMAHUA 1 -r0 TEMJIONPOBOAHOIO BKIOYEHWS MPU TOJILLNHE MaHem aﬂ, M,
onpepnendeTrcsa no opMmynam:

a) NS CTbIKOB OJIMHOM ¢, M

4 =10, (15)

6) oNA ropn3oHTaIbHbIX N BEPTUKAJIbHbLIX OKOHHbIX OTKOCOB AJIMHOW COOTBETCTBEHHO 31, 32, M

2
4 =28, + 1)+ w3, (16)
B) Onga TenaonpoBogHbIX BKJIIOYEHUI npAMOYyroJibHOro ce4eHus LIJI/IpI/IHOI7I % N BbICOTON b , M
4= lar2,)6+2), an

r) ons TenJornpoBOAHbIX BKJOYEHU TUMa "rMbKmnx cesA3en” (pacnopKu - WNUJbKK, PacnopKy -
CTEPXXHU 1 Np.)

2
4 =48," (18)

9.1.7 N NAOCKMUX Orpar<AatoLLnNX KOHCTPYKLNIA C TEMJIONPOBOAHbLIMM BKIOYEHUAMU TOJILLMHOWN
6onbLue 50% TONLWLMHBI OFpaXkKAeHNs, TENJIONPOBOAHOCTL KOTOPbLIX HE NpeBbIWaeT
TenJIonpoBOAHOCTN OCHOBHOIO MaTepurasa 6osee 4yem B 40 pa3, NpuBeaeHHOE TEPMUYECKOE
COMpPOTMBIIEHME OnpeaenseTcs ceaywmm obpasom:

a) NNO0CKOCTSAMU, NapasieNbHbIMX HarNpaBJIEHMIO TEMJIOBOIO MOTOKA, OrpaxkaatLlas KOHCTPYKL NS
(nnKn YacTb ee) yC/I0BHO pa3pe3aeTcs Ha YY4aCTKM, N3 KOTOPbIX OOHW Y4aCTKKU MOryT ObiTb
0OHOPOAHbIMU (OAHOCNONHBLIMK) - U3 OQHOIr0 MaTepuana, a Apyrne HeoAHOPOAHbIMM - U3 CJI0EB C

Pa3IMYHbIMK MaTepurasiaMn; TEPMMUYECKOE COMPOTUBIIEHME OrparkAatoLLLein KOHCTPYKL N R
-°C/BT, onpepensaeTcsa no dopmyne (10) NpUMEHNTENBHO K TEPMUYECKOMY COMPOTUBJIEHWIO, e
TepMnyeckoe ConpoTMBIIEHNE OTAE/NbHbIX OAHOPOAHbLIX Y4aCTKOB KOHCTPYKLIMM ONpeaesnseTcs no

aT’ M2



hopmyne (6) nnm no popmyne (7) oA MHOrOC/IONHbIX Y4aCTKOB;

6) nnockocTaMM, nepneHonkKynapHbIMM HanpaBJEHNIO TEMJIOBOIro NOTOKa, Orpa>Xaatollas

KOHCTPYKLUS (MM HacTb ee, NpUHATas ANs onpeaesieHns Rar) YCJIOBHO pa3pe3aeTcs Ha cjion, 13
KOTOPbIX OHWN CJIOM MOTYT 6bITb OAHOPOAHBLIMU - U3 OAHOIO MaTepuana, a Apyrme HeoAHOPOAHBLIMU -
13 pa3HbliX MaTepunanos. TepMnuyeckoe ConpoTUBIEHNE OOHOPOAHbLIX CJIOEB ONpenesnseTcs no
dopmyne (6), HEOQHOPOAHBIX C/I0EB - Mo popMmyne (10) U TepMUYECKOe CONPOTUBIIEHNE

orpa>kgarLlen KOHCTPYKL K fr_ kak CYMMa TepMUNYEeCKUX CONMPOTUBNEHNIN OTAENbHbLIX 0AHOPOAHbIX
N HEO4HOPOAHbIX c/oeB - No opmyne (7).

.
MpuBeneHHOE TepMUYECKOE CONPOTUBIIEHNE e orpa)kfarLen KOHCTPYKUUM cnepgyeT onpenensTb
no cpopmyne

R =(R,r +2Rr)i3 (19)

Ecnn BenmymHa RﬂT[‘IpeBbILIJaeT BENINYNHY £r Gonee yeM Ha 25% Wi orpakatoulasi KOHCTPYKLUS He
ABNAETCA NMJOCKON (MMEeeT BbICTYMbl HA MOBEPXHOCTW), TO NPUBEAEHHOE CONPOTUBNEHNE
Tensonepenaye orpakgatoLien KOHCTPYKUMKN cnenyeT onpenenaTb B cooTBeTCTBMM € 9.1.4.

9.1.8 [1nA TpexcNonHbIX NaHenemn, CoCToALLNX U3 ABYX MEeTal/IN4eCKNX TNCTOB, 3h(PeKTUBHOM
TENAoM30NALNN MEXAY HUMU U COeAUHUTESIbHbIX MeTalJINYECKNX 3JIEMEHTOB (Npodunen, cTepxxHen,
601TOB), MOMHOCTLIO NN YaCTUYHO MPOHM3bLIBAOLWLUX TONLLY TENION30AALNN, NPUBELEHHOE
TEPMUYECKOe COMpPOTUBJIEHME ONpPeesaloT caeaywmm obpasom:

- KOHCTPYKLMA YCJIOBHO pac4/IeHAeTCs Ha OA4HOPOAHbIE 3/1IEMEHTLI, TEMJI0BbIE CONMPOTUBIEHUNS
KOTOpPbIX PacCYMTbIBAOT MO NpusoxxeHuto M. 3aTeM KOHCTPYKLNA NpeacTaBaseTcs B BUae Lenu mns
TEnJIoBbIX CONPOTUBJIEHNI, 06pa3yoLWmnX NociiefoBaTes/IbHO-NapaiiesbHble YH4acTKN, AN KOTOPbIX

.
aCCYMThLIBAETCH MPUBEOEHHOE TernJsoBoe conpoTusnernme © , °C/BT. MNpuyeM y4acTKu C
y

napasiesibHbIM1 BETBAMW Lienu C TEMNJI0BbIMU CONPOoTUBAeHUaMr © 1 © paccynTbiBaloTCS Mo
dopmyne

o =lp"a"Mlp"+ p") (20)

’

a y4acTKW C nocsenoBaTesIbHbIMU TEMJIOBbIMU COMNPOTUBIEHUSIMU - CYMMUPOBAHMEM UX TEMOBbIX
COMNpPOTUBJIEHUIA.

.
2
lMpuBeneHHOe TepMnyecKoe ConpoTuUBIeHue Rff, M~ -°C/BT, onpenensatoT no popmyse

roe 4- 1o xe, 4yTo 1 B hopmyJie (10).
9.1.9 MNpuBeaeHHOE CONPOTMBIIEHNE Ternsonepenadye HapyXHbIX CTEH ONpenensieTca Ha OCHOoBe

RJ‘
pacyeTa NpvBeAeHHOro CONPOTUBJIEHUA Ternsonepeaaye acana 3gaHma 2, no popmyne

R}as = Afas / %(Ai / R;i )= Afas Jf%1[1"513 -'IIIZ’”J'ROJ' )]
, (22)

n
Aﬁzs = Z-’qz 9
rae i=l - nnowanb BCEX q:)acaﬂ,OB 30aHNA, 3a NCKIOYEHWEM rJiolllaaAn npoemos, M

. . 2
= niaowaib {-ro pparmeHTa (NaHenn) acana 3aaHua, M- ;

.

. - 2
Rt _ npueegeHHoe CONpoTUB/IEHNE TenJsionepenaye -ro gparmeHTa (NaHenn) acaga 34aHns, M
-°C/BT;



"i- KO3t PULIMEHT TenNoTEeXHNYECKON 0AHOPOAHOCTM i -ro hparMeHTa (naHenu) dacana 3gaHuns,
onpenenseMblin No hopmynam (12), (14);

Rt COMpPOTUMBJIEHME Tensonepeaaye i -ro pparmeHTa (naHenu) pacaga 34aHUsA BAAN OT
. 2
TepMNYeCcKnUx Heog4HOpPoAHOCTEN orpakaeHus, M~ -°C/BT.

®parmMeHTOM (hacaga KUPNMYHOro, 6pycyaToro, MOHOJIMTHOrO 3AaHUs criegyeT NPUHUMATb Yy4acToK
HAPY>XHOW CTeHbI I -r0 MOMeLeHNs 34aHns.

B cny4vae ecnun Bce cTeHbl (pacafa 34aHNA UMEOT OAMHAKOBOE KOHCTPYKTUBHOE pelleHune ¢

ConpoTuBJIeHNEM TenJsionepenaye rno riaagu RO, rnpueeneHHoe CONMpOoTUBIEHNE TenJonepenaye
hacafa onpegnenaeTca no popmyne

R}as =Rorfas' (23)

I o
roe "Jfi - Ko OULMEHT TENNOTEXHNYECKON 0QHOPOAHOCTU hacaa 34aHus, onpeaesiseTcs no
dopmyne

n n n
Fas = Afus f;(ﬁz-fa)=zﬁz-fziﬁffn-)
1=
(24)

=1 i=

R?‘
MpuMep pacyeTa NPUBELEHHOIO COMPOTUBIEHNA Tennonepenaye acana XXunoro sgaHua =
npmuBeneH B npunoxxeHnm K.

9.1.10 NpuBeneHHOe CONpoTUBAEHME Ternsonepenade 3an0/IHEHNI CBETOBbLIX MPOEeMOB (OKOH,

. LoRL 2
6asiKoHHbIX ABepen n oHapen) RF, M~ -°C/BT, onpenensaioT cornacHo 9.1.3 Ha ocHoBaHUKM pacyeTa
r
TemnepaTypHbIX nonen nnbo skcnepuMmeHTanbHO No FOCT 26602.1. [lonyckaeTcsa onpenensTb Ry
npubnnxxeHHo no dopmyne (10), y4ynTbiBaa NaoWaan n ConpoTUBIEHUS Tenaonepenaye
HeMnpo3payHOM YaCTu U TEPMMNYECKN OOAHOPOAHbLIX 30H OCTEKJIEHNS, YCTAHOBJIEHHbIX B COOTBETCTBUM
c F'OCT 26602.1.

9.1.11 NpuBeaeHHOE CONPOTUBIIEHNE Tenonepenaydye KOHCTPYKLMA CTEH N MOKPLITUN CO CBETOBbLIMM

npoemamu &' cnepyeT onpenensTh Mo dopmyne (10), y4nTbiBas NAOWAAN U NPUBEEHHbIE
CONPOTUBAEHUSA Tensonepeaaye 3anosIHEHU CBETOBbIX NpoemMoB o 9.1.10 1 Henpo3payHbIX
Y4aCTKOB CTeH 1 NoKpbITU no 9.1.3.

.
2

9.1.12 lNpuBegeHHOE CONPOTUBIIEHME Tenaonepenadye £ , M"-°C/BT, nosioB Ha rpyHTe, NoJlIoB Ha

Jflarax, a Tak)xe CTeH NMoABasibHbIX 3Ta)Ken U TEXHNYECKUX NMOoABasI0B, PACMONIOXKEHHbIX HNXXE YPOBHS

3eMnun, cnenyeT onpenendaTsb No npunoxeHuto 4. nd noaBasioB U YepAaKoB, coaepXXKallnx

R?‘

NCTOYHUKWN LOMOSHUTENIbHbIX TENJ0BbIAENEHWA, TeMrnepaTypa BO3AyXa B HUX ONA pacyeTa ~+

onpenenseTca N3 yCcaoBMin TennoBoro 6anaHca cornacHo nogpasgeny 9.3.
9.1.13 TeMnepaTypy BHyTpPEHHeR NoBepxHOCTU ", °C, 04HOPOLHON OLHOCIONHON NN
MHOIOC/IONHOW OrparkgatoLlenn KOHCTPYKLMN C OAHOPOOHLIMKY C0AMKU CleayeT onpenenaTb No

dopmyne

Tsr =gy ["3 [f'inf “lox )]"f(& S g )
, (25)

£ i

roe #, = “ext. 10 >XKe, YTO 1 B hopmyne (9);

“:'nf,Ro - TO Xe, 4To 1 B hopmyJie (8).

TeMnepaTypy BHYTPEHHeN NOBEPXHOCTN ', °C, HEOJHOPOAHOW OrparkAatoLLei KOHCTPYKLUN No
TenaonpoBOAHOMY BKJIIOYEHUIO HEOHXOAMMO NMPUHNUMaTb Ha OCHOBaHMKM pacdyeTa Ha OBM
TeMnepaTypHoOro nons nmbo akcnepumeHTanbHo nNo NOCT 26254 nnn NOCT 26602.1.



9.1.14 ns HEOAHOPOAHbLIX Orpa>kAaoWNX KOHCTPYKLUNIA, cogep KallX NpMBeaeHHbIE B MPUSIOXKEHNN
H TennonpoBoAHble BKOYEHUSA, TeMNepaTypy BHYTPEHHEN NOBEPXHOCTY MO TEMJ0NPOBOAHOMY
BKJItO4EHMIO, °C, [onyckaeTcsa onpenensaTb:

- NSt HEMeTaJINYeCKNX TEMJIONPOBOAHbBIX BKIOYEHWIA MO hopMyne

T;:’ =gy ["3 [fz'nf Loy )I(Rgon ing )][1 0 (RSOH f Ré - 1)]
, (26)

- ANA MeTaNIMYecKmnx TeNJONPOBOAHbIX BKAOYEHUIM NO hopmMmyne

T;:’ =y T ["ﬂ:g:'nf T lay )I(RSOH X inf )Il +E gon g )
(27)

B dopmynax (26) n (27):
n, bt et %mi_ 10 e, 4TO M B dopmyne (25);

. son . 2

RO, £ conpoTuMB/IEHME Tenaonepeaadye no Ce4EHMIO orpakgarLen KOHCTpyKumum, m™-°C/BT,
COOTBETCTBEHHO B MeCTax TEMNJIONPOBOAHbLIX BKKOYEHU N BHE 3TUX MeCT, onpenensemMmoe no
topmyne (8);

b, £ KO3 (PNLIMEHTBI, MPUHMMaeMble No Tabanuam 9 n 10.

CxeMa TenonpoBOAHOrO BKoYEHNs Mo npunoxennio H  |K03dduunenT 7 npu al®
0,1 (0,2 |04 |0,6 |0,8 (1,0 |1,5 |2,0
I 0,52(0,65/0,79|0,86(0,90(0,93]0,95|0,98
lla Mpu %%
0,5 0,30/0,46|0,68(0,79|0,86|0,91(0,97|1,00
1,0 0,24(0,38/0,56|0,69(0,77(0,83]0,93|1,00
2,0 0,19(0,31/0,48|0,59(0,67(0,73]0,85|0,94
5,0 0,16(0,28/0,42|0,51(0,58(0,6410,76 /0,84
I Mpu ¢/ 5
0,25 3,60(3,26|2,72|2,30(1,97(1,71|1,47|1,38
0,50 2,3412,26|1,97|1,76(1,62(1,48|1,31 (1,22
0,75 1,28|1,52(1,40(1,28|1,21|1,17(1,11|1,09




\Y Mpwn ¢/ 3:
0,25 0,16(0,28(0,45|0,57|0,66(0,74|0,87 (0,95
0,50 0,23/0,39/0,57/0,60(0,77(0,83|0,91 (0,95
0,75 0,29(0,47|0,67/0,78|0,84(0,88(0,93 (0,95
MpnmevyaHus

1 118 npoMeXKyTO4YHbIX 3HaveHuni /3 koapdmumnenT 7 cnegyeT onpefensTse MHTEPNOAALNEN.

2 Npn 2/8>2,0 cnegyeT npuHumats 7 =1.

3 [na napannenbHbiX TEMNIONPOBOAHbLIX BKAOYEHUA TNa lla TabnnyHoe 3HaYeHne Ko puumeHTa

BKJIIOYEHUAMU, M).

—SL)
" cnepyeT NPUHUMATBL C MOMPABOYHbLIM MHOXUTENEM (1“?

(roe L- pacctosHue mexay

Cxema TenJsionpoBO4HOr0 BKJIIOHEHUSA MO
npuno>xxeHuwo H

KoathuumerT & npu @k )/ (32)

0,25 0,5 |1,0 (2,0 |5,0 10,0 |20,0 (50,0 |150,0
I 0,105(0,160(0,227|0,304|0,387/|0,430|0,456|0,485|0,503
116 - - - 0,156|0,206|0,257|0,307(0,369|0,436
I Mpu &/ 5.
0,25 0,061(0,075/0,085|0,091|0,096|0,100/0,101/0,101|0,102
0,50 0,084/(0,112(0,140(0,160/0,178|0,184/0,186|0,187|0,188
0,75 0,106(0,142(0,189|0,227|0,267|0,278|0,291|0,292|0,293
\Y Mpwn c/d:
0,25 0,002(0,002(0,003|0,003|0,003|0,004|0,004|0,005|0,005
0,50 0,006|(0,008(0,011/0,012|0,014/0,017|0,019|0,021|0,022




0,75 0,013(0,022(0,033(0,045|0,058(0,063|0,066|0,071|0,073
v Mpwn 312,
0,75 0,007(0,021(0,055(0,147|- - - - -
1,00 0,006(0,017(0,047(0,127| - - - -
2,00 0,003(0,011(0,032(0,098|- - - - -
MpumeyaHus

1 O0na NnpoMeXyTOYHbIX 3HAYEHNN (‘ﬂ“m)’r(a)“)Koaq)q)mumeHT Ecne,uyeT onpenensATb MHTepnonsaunen.

2 [na TenaonpoBOAHOrO BKJKOYEHNA Tuna V npu HaJM4mm NaOTHONO KOHTaKTa MexXxay rmbkumum
CBSA3SIMM M apMaTypon (CBapKa UM CKPYTKa BA3asibHOM NPOBO/IOKON) B hopmMyne (27) BMeCTo

con ¥
K cnenyetT npuHMMaTb £ .

9.1.15 TemnepaTypy TOYKN POCHI '3, °C, B 3aBMCUMOCTM OT pPa3fiINyHbIX COYeTaHUn TeMmnepaTypbl Lint

OTHOCMTENbLHOW BnaxkHocTu ¥t % Bo3agyxa nomelleHns cieayeT onpeaensTh No NpuaoXeHuo P.
9.1.16 MNpuBeaAeHHbIN TPAHCMUCCUOHHbLIA KO3 MULMEHT Tenaonepenayn BCEN orpakaatoLLen

KOHCTPYKL MU *‘5#, BT/(M2'°C), criefyeT onpenenaTb no popmyne

o

,
roe £ 10 Xe, 4To 1 B chopmyne (9).

9.2 OrPAXXOAKWNE KOHCTPYKUW TEMJIbIX HEPOAKOB

g
9.2.1 TpebyemMoe conpoTMBIIEHNE Teronepeaaye NepekpbITUA TEMJIOro Yepaoaka 5 , > °C/BT
onpenensatT no gopmyne

Rag]f" =3 rsg’ (29)

=
roe 8 HOPMUpPYEMOE CONPOTUBIEHME TeNonepenade NoKpbITUL, onpegensdeMmoe no tabaunue 4
CHwIM 23-02 B 3aBMCUMOCTMN OT rpafyco-CyTOK OTONUTENbHOro Nepmnoaa KAMMaTU4eCKoro panoHa
CTPOUTENIbCTBA;

% - KO3(hPUUMEHT, onpenensemsin no gopmyne
= &:’n! _51%2’ )’f&mf _fexf)’ (30)

fmt | fet - 10 e, 4TO U B hopMysie (9);

£
tht - pacyeTHas TemnepaTypa BO34yxa B Yepgake, °C, ycTaHaBMBaeMasi Mo pacyeTy TenjioBoro

6anaHca onsa 6-8-3Ta)KHbIX 3gaHun 14 °C, ona 9-12-3Ta)KHbIX 30aHU 15-16 °C, ona 14-17-3TaXKHbIX
30aHnn 17-18 °C. Ona 30aHuin HUXKe 6 3Taxken Yepaak, Kak NpaBuio, BbIMOJHAT X0N104HbIM, a
BbITS>XKHbI€ KaHalbl U3 Ka>X40WN KBapTUpPbl BbIBOOAT Ha KPOBJIO.



_ £ RE
roe G, G %10 xe, yTo n B 9.2.1;

%inf 10 )xe, 4TO 1 B hopmyne (8);

By HOPMUPYEMBbIN TeMNepaTypHbIA Nnepena, NpuHMMaeMblin cornacHo CHull 23-02 pasHbiM 3 °C.

k4
Ecnn ycnoBue fe g &g” He BbIMO/NIHAETCA, TO cJsieayeT yBeJIN4NTb CONpOoTMBIIEHNE TernJionepeaaye

g
nepekpbITUS £ no 3HaueHns, obecneynBaloLLEro 3TO ycnosue

g
9.2.3 TpebyeMoe conpoTmBeHNE Tenaonepesaye nokpbITus £ , M2'°C/BT, onpenensawT rno
dopmyne

REC = &:%f Tlax )f[o’zggvenc&ven —thy )+ (f'l'nf by )"II Rogf +

n
+ %‘i’pz’fp:']fﬂg.f _&z%f _fexf)gg.w ’ch')g-w]'
i=
(32)

) £
roe ‘fmf, 3“, bt - 1o Xe, yTom B 9.2.1;

o o 2
G"gn- npmeBeneHHbIN (oTHeceHHbIN K 1 M~ nona LlepuaKa) pacxon Bo3AyXa B CUCTeMeE BEHTUNALINN,

2 y
Kr/(Mm~-4), onpegensemblnn no Tabnuue 11;
£ - yaenbHaa TEMNJIOEMKOCTb BO3Ayxa, paBHasa 1 kOX/(kr-°C);

tven - TeMrnepaTypa BO34yXa, BbIXOAALLEro U3 BEHTUNALNOHHBLIX KaHanos, °C, NpuHnMaeMas paBHOIZ

fmt 41,5;

B 7
B Tpebyemoe conpoTuUBIEHNE Teraonepeaaye 4epaadyHoro nepexkpbITUsA TEMNJIOro Yepaaka, m
°C/BT, ycTaHaB/aMBaemMoe cornacHo 9.2.1;

9PI_ nHelHas NAOTHOCTbL TEMI0BOrO NOTOKA Yepes NOBEPXHOCTb TEMION30MALMNMU, MPUXOAALLASNCA Ha
1 M anuHbl TpybonpoBoga f-ro guamMmeTpa C y4eTOM TenonoTepb Yepes N30JMpoBaHHbIE OMOpPHbI,
(hnaHLEeBble COeAUHEHNSA U apMaTypy, BT/M; 018 YepAakoB U NOABAOB 3HaYeHNs ¥
Tabnnue 12;

npmeeneHbl B

i .
P - nnvHa TpybonpoBoAda !-ro gnaMeTpa, M, NPUHMMAETCS Mo MPOEKTY;

2

“ew. npusegeHHas (0OTHeceHHasa K 1 M~ noJsia YyepAaka) naowab Hapy>XXHbIX CTEH TenJoro Yyepaaka,
2, 2

M~ /M7, onpepenaemMas no popmysne

2w =Ag-wf‘qgf, (33)
A, 2
£¥_ nowanb HapyXHbIX CTEH Yepaaka, M~ ;

A 2
&f - nnowadb NepekpbiTnud TE€rnJoro 4epaaka, M

EW 2
B HOpMUMpPyEeMOe CONpPoTMBIIEHNE Ternaonepedadye Hapy>XHblX CTEH Tenaoro Yepaaka, m™ -°C/BT,
onpegensemoe corsacHo 9.2.4.



OTa>XHOCTb 34aHUSA

MpuBeaeHHbIN pacxo BO34yXa

Gven , Kr/

NMnpn Haan4dmm B KBapTmpax

(MQ-H).

rasoBbIX MAUT 3/IeKTPONANT
5 12 9,6
9 19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5




YcnoBHbIn anameTp Tpybonposoaa, MM

CpenHsasa TemnepaTypa TensioHocuTens, °C

60

70

95

105

125

JInHenHasa NNOTHOCTb TENnJIOBOro NoTokKa qPi, BT/™m

10 7,7 9,4 13,6 15,1 18

15 9,1 11 15,8 17,8 21,6
20 10,6 12,7 18,1 20,4 25,2
25 12 14,4 20,4 22,8 27,6
32 13,3 15,8 22,2 24,7 30

40 14,6 17,3 23,9 26,6 32,4
50 14,9 17,7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 35,4 42,6
100 20,9 25 35,2 39,2 47,4
125 24,7 29 39,8 44,2 52,8
150 27,6 32,4 44,4 49,1 58,2

MpumeYaHue - MN0THOCTL TEMJIOBOro NOTOKa B Tabauue onpeaeneHa npu cpegHen TemMmnepaTtype
oKpy»>katowero Bo3ayxa 18 °C. MNpu MeHbLUel TemnepaType Bo3ayXa NJOTHOCTbL TEMJIOBOIO MNOTOKA
BO3pacTaeT C y4eTOoM c/iefyloLuler 3aBUCMMOCTH

g = qigller —£)er —18)]1,283

’

roe 18- nuHeliHaa NJOTHOCTbL TEMJI0BOro NoToka no Tabnavue 12;

(34)

T . TemMnepaTypa TEMMOHOCUTENS, LIMPKYJIMPYIOLWEro B TPY6ONPOBOAE NPU PacHeTHbIX YCOBUSIX;

f- TemnepaTypa Bo34yxa B MOMELLEHUN, TAe NPOJsIoXKeH Tpybonposoa.

EW 2
9.2.4 HopMmupyemoe conpoTuBIIeHNe Tenonepeaaye Hapy>KHbIX CTEH TEMNJIoro Yepaaka B M




°C/BT, onpegensaT cornacHo CHull 23-02 B 3aBUCMMOCTN OT rpaflyco-CyTOK OTOMUTENLHOIro
nepmoa KIMMaTU4eCKOro panoHa CTpPOUTENbLCTBA NPU pacvYeTHOW TemnepaType BO3AyXa B Yephake
iE

nt

9.2.5 MNMpoBepsoT HAapPYXHble orpa>kgatLme KOHCTPYKLNN Ha HeBbINMageHne KOHAeHCcaTa Ha ux
EW

& -t
s, nepekpbiTun " #

BHYTPEHHUX NOBEPXHOCTAX. TeMnepaTypy BHYTPEHHEN NOBEPXHOCTU CTEH n

FE€

MOKPLITUI " Yyeppaka cnenyeTt onpenensatb No gopmyne

Tai = 31%? - [&1%? gy )E(Roaa‘%f )]
' (35)

g
roe it , fed - 10 e, 4To N B 9.2.1;

4 .
%t - KO3thPULMEHT TENI00TAaYN BHYTPEHHEN NOBEPXHOCTM HAPY>KHOIO OrpakaeHns Tenaoro
yeppaka, BT/ (M2'°C), MPUHMMaeMBbIN: ONsA CTeH - 8,7; 4Na NOKPbITUA 7-9-3TaXKHbIX AoMoB - 9,9; 10-
12-3TaKHbIX - 10,5; 13-16-3Ta)KHbIX - 12 BT/(M2'°C);

gw . pEf
R HOpMUMpPyeMOoe CONpoTMBIIEHNE Ternaonepesadye HapyXHbIX CTEH &3 , NepeKpbITUin it 7]

. RET 2
MOKPLITUN £ Tennoro Yyeppaka, M~ -°C/BT.
TemnepaTypa TOYKU POCHI t4 uiuncnsieTcs cnepywowmnm obpasom:

onpenensieTcs Blaroconep>xaHue Bosgyxa yepnaka Jeno dopmyne

fg=fexf+‘$f’ (36)

3 y
roe Jot B/Iar0CoLep)KaHne Hapy>KHOro BO3AyXa, [/M~, MpW pacyeTHomn TemnepaType ‘e |
onpenensieTcs No opmyne

Farg = 0,79e, . (1 +2,,, 1 273) (37)

’

“ext - cpefiHee 3a AHBapPb NapuuManbHoOe JaBjieHne BOAAHOro napa, rfla, onpegensemoe CornacHo
CHuIl 23-01;

& npupalleHe BnarocofgepXXaHusa 3a cHeT NOCTYNJIeHNSA Barm ¢ BO34yXOM N3 BEHTUNALMOHHbIX
3 3
KaHanos, r/Mm~, NnpuHUMaeTcsa: oaa AOMOB C ra3oBbiMu nantamum - 4,0 r/m~, ona nOMOB C
3
anekTponauTamu - 3,6 r/m~;

g
paccyMTbiBaeTCA NapunanbHOe faBieHne BOASHOro napa Bo3ayxa B TernsoMm Yyeppake £, rfla, no
dopmyne

- g )

op = foll+t8, 1273 0794, 38)

no Ta6ﬂV|L|,aM napunasJibHOro gapieHna HacCbllWEeHHOro BOOAHOINO Nnapa CorJiaCHoO npuao>XeHumko C
F=¢g

onpenensieTcs TeMnepaTypa TOYKM PoChl 4 Mo 3HaYeHUIo g.

) g_.'HJ
Mony4yeHHoe 3Ha4YeHne 4 conocTaBnseTca ¢ COOTBETCTBYHOLUMM 3HaYeHNEM Tsi(cTen TH

gJf g
;

%" 1 nokpbIThin 7S ) Ha ynoBneTeopeHue ycnosus @ < s,

nepekpbITUin
9.2.6 lNMpumMep pacyeTa NpuBeaeH B nNpuaoxxeHun T.

9.3 OrPAXXOAKOLLNE KOHCTPYKUNIN TEXHNYECKKNX MOABAJIOB

9.3.1 TexHM4Yeckue nogpasbl (Texnognoabe) - 3To NoABabl npn HaJIn4nnm B HNX HUXHEN pa3BoOKN



Tpyb cnctem otonneHus, ropsayero BoAoCHabxeHuns, a Takxxe Tpyb cnctemsl BoJOCHabXeHNSA 1
KaHaaMsauum.

PacyeT orpa>kgarowmx KOHCTPYKLMIN TEXNOANOANNA CefyeT BbIMONHATL B npmBeneHHon B 9.3.2-9.3.6
nocsenoBaTesIbHOCTH.

9.3.2 HopMunpyemoe conpoTuBJieHne Tersionepenade Rg'w, M2'°C/BT, YaCTW LLOKOJIbHOW CTEHHI,
pacrnoslioXXKeHHON BbIle YPOBHA FPyHTa, onpefenstoT cornacHo CHulM 23-02 ong cTeH B 3aBUCMMOCTMU
OT FPagyco-CyTOK OTOMUTESIbHOMO Nepuoda KNMMaTUYeCKOro parioHa cTponTenscTea. lpn 3TOM B
KayecTBe pacHeTHOM TemnepaTypbl BHYTPEHHEr0 BO34yXa NPUHMMAIOT pacyeTHYo TemnepaTypy

b
BO34yXa B TexnognoJsibe fint | o, paBHYIO He MeHee noc 2 °C Npu pacyeTHbIX YC/IOBUSX.

r.a 2
9.3.3 OnpenendatoT NpuBeIeHHOE CONPOTUBJIEHNE Ternonepeaaye & , M7 -°C/BT, orpaxgatwLinx
KOHCTDYKLI,I/IVI 3arny6neHHO|7| HaCTu TeXnonnonba, PacCnoJIoOXKEHHbIX HNXXE YPOBHA 3eMJ1N.

Ona HeyTensieHHbIX MOJIOB Ha FPyHTE B C/ly4ae, Korga Mmatepuasbl Nnojia n CTeHbl UMET pacyeTHble
>
KO3(h(prUMEeHTbI TEMNJI0NPOBOLOHOCTU r2l2 BT/(m-°C), npnBegeHHoe CONpOTUBAEHNE TenJonepeaaye

r.a
5 onpenensoT no Tabavue 13 B 3aBUCUMOCTU OT CYMMapHOWN A/UHbI £, M, BK/IOYAIOLLIEN LUNPUHY
TeXnoAnosibsi U ABe BbICOTbl YaCTW HAaPY>XHbIX CTEH, 3arnybseHHbIX B FPYHT.

rE
Tabnnua 13 - NpueeneHHOe cONpOTUBAEHNE Tensionepegaye & orpakgeHunn Texnoanonbs,
3arnybsieHHbIX B FPYHT

L m 4 (8 [10 (12 [14 |16

RI® w?.oc/pr[2.15[2,86(3,31(3,69]4,134,52

Onsa yTensieHHbIX NOJIOB Ha FPYHTE B CJly4ae, Korga Mmatepuasbl Nojla N CTeHbl UMEIOT pacyeTHble
KO3(h(pMLUMEHTHbI TEMI0MpPoOBOAHOCTM r<1z2 BT/(M-°C), npuBefeHHOe CONPOTUBJIEHNE Teronepenaye

3
& onpenensioT No HOPMAaTUBHOW OOKYMEHTauun.
9.3.4 HopMupyemoe conpoTmeieHUe Tenjornepenaye LLOKOJIbHOrO NepekpbITUA HaL4 TEXNOAMNOJ/IbEM

B
, M7-°C/BT, onpenensdioT no popmysie

he _
Ro £ = "Q'Rreg ) (39)

£ .
roe " - HopMUpyeMoe COonMpoTUBIIeHUNE Teronepega4ye nepekpbITUN Had TEXNOAMNOJIbEM,
onpepensemoe corsacHo CHull 23-02 B 3aBUCUMOCTU OT rpadyco-CyTOK OTOMUTENIbHOIro nepmnoaa
KJIMMaTU4eCKOro paoHa CTpPOMTEeNbCTBA;

% - Koa(hpULUMEHT, onpegensemsin No popmye
7= &:’nf ‘%?:f)f[f:'nf ‘f.m:" (40)

tne | et - 10 e, 4TO M B 9.2.1;

B
Lnt _ 1o Xe, yTo n B 9.3.2.

b

‘Cmf, °C, onpegensatoT no gopmyne

9.3.5 TemnepaTypy BO3AyXa B Texnoanosbe



B - b | o ( )
b =l A { Ry * Zl Q’p:’-‘rp:' +0.280naotey +
=

+£exfﬂs "ch:'s +ﬁe:¢fAEJ.w ng.w]f[A& / - *
+ 0280 n0 + A TR+ 4, JfRg'w]-
(41)

roe - pacyeTHasi TeMnepaTypa BO34yXa B MOMELLEHWUN HaL TEXMOANOLEM, °C;
foxt | 9| IP", £-T0 Xe, 4To 1 B hopmyie (32);

2
% _ nnowams Texnoanonbs (LOKONbHOro nepekpbITns), M°;

b
2
L HOpPMUpPYEMOE CONPOTUBNEHME TenJonepenaye LOKObHOro nepekpbiTnsa, M~ -°C/BT,
yCTaHaB/MBaemMoe corsacHo 9.3.4;

3
PE’- obbem BO34yXa, 3alOoJIHALWEro NpoCcTpaHCTBO TEXNoAnonba, M

-1 -1
"2 - KpaTHOCTb BO3Ayx006MeHa B MoABase, 4 : MpuU NPOKAaAKe B nojsase ra3osbix Tpyb "2 =1,04 ",

-1
B OCTaslbHbIX cydasax "2 =0,54";

3 . 3
P - MNOTHOCTbL BO34yXa B TEXMOAMNOJbE, KIF/M™ , MpUHUMaeMas pasHoln © =1,2 kr/m~;

2
4‘15_ nnowadb noJsia N CTeH TeXnoanosibda, KOHTaKTUPYROWNX C TPYHTOM, M

R';'..S
- TO Xe, yTon B 9.3.3;

2
'Af’-w- naowanab HapPyXHbIX CTEH TEXNOAOMO/IbA Had YPOBHEM 3eM/IN, M

Rg.w
- TO Xe, 4yTo n B 9.3.2.

b
Ecan t, oTnnyaetcs oT rnepBoHavyasibHO 3a4aHHON TeMrnepaTypbl, pacyeT NOBTOPAOT No 9.3.3-9.3.5

00 NMoJly4eHUs paBeHCTBa BEJIMYNH B NpeabliayliemM v nocneayowem warax.

9.3.6 lNMpoBepstoT no opmyne (4) CHull 23-02 nonyvyeHHOE pac4eTOM HOPMUPYEMOE COMNPOTUBJIEHNE
Tennonepenaye LOKOJIbHOMO NePEKPLITUSA Ha yaoBAeTBopeHne TpeboBaHMSA N0 HOpMUPYEMOMY
TeMnepaTypHOMY nepenaay AJid nojsia NepBoro aTa>ka, paBHoOMy by =2 °C.

9.3.7 NMpumMep pacyeTa npmeeneH B npuoxxeHuu T.
9.4 CBETOIMPO3PAYHbLIE O PAXXOAKLLNE KOHCTPYKUIIN

CeeTonpo3payHble orpa)kagatolime KOHCTPYKL NN nop,6|/|par0T no CJ'Ie,D,y}OLLI,eVI MEeTOoAUNKE.

= .
9.4.1 HopMupyemoe conpoTmMeIeHUe TenJjonepenaye "4 cBeTONPO3padHbIX KOHCTPYKLUUA criegyeT
onpenenaTtb no Tabnuue 4 CHulM 23-02. Mpn 3TOM CHaYana BbIYUCAAIOT 419 COOTBETCTBYHIOLWENO

KJIMMaTU4eCKOro panoHa KOJIM4eCTBO FpaayCco-CyTOK OTONMUTESIbHOIro nepnoaa Dy no ¢opmyne (1)

HacToswero Ceoga npaBua. B 3aBUCMMOCTM OT BEIMYUHbI Lay tuna MPOEKTUPYEMOro 30aHUS Mo
. R

KOJIOHKaM 6 1 7 BbiLLeynoMAHYTON Tabnanubl onpenenseTcs 3HavYeHne 722 . Ona npoMexyTO4YHbIX

. R .
sHaveHuit P4 sennauna Sre onpenenseTcs nNo hopmynam npumedaHusa 1 K aTon Tabnuue.

9.4.2 Bbibop cBETOMPO3pPayvHO KOHCTPYKLUN OCYLLECTBASETCS MO 3HAYEHUIO MPUBEAEHHOI0

r
conpoTuBsieHNd Tenaonepenadye &, , MOJIly4YEeHHOMY B pe3yJsibTaTe cepTUPUKaUnOoHHbIX NCNbITaHUN.
R?‘

Ecnv npuBegeHHoe COnpoTUB/EHME Tensonepenaye BolbpaHHOM CBETOMPO3PaYyHOM KOHCTPYKUUKN 2,



6osbLle nan paBHO R”?, TO 3Ta KOHCTPYKUMS yaoBneTBopseT TpeboBaHNSAM HOPM.

9.4.3 lNMpwn OTCYTCTBUN CEePTUPULNPOBAHHbBIX OAaHHbIX JOMYCKAETCHA UCNOb30BaTb Npu
r
MPOEKTUPOBAHUN 3Ha4YeHNA RO, npuBefeHHble B NpusioXxeHun J1 HacTosawero Ceoga npasunii.
r
3Havenuns %o B 3ToM MPUNOXKEHNN AaHbl 019 C/ly4aeB, KOrja OTHOLWEHMe MnJowann oCTeKNeHns K
njaowlanv 3anoJjiIHeEHNA CBETOBOMro NpoemMa ﬁpaBHo 0,75. MNMpwn ncnonb3oBaHUN CBETOMPO3PaYHbIX

,
KOHCTPYKLIMIA C APYrUMI 3HAYEHNUSIMU P cieflyeT KOppeKTNpoBaTb 3HaYeHne R cnepytowmm obpasom:
AN KOHCTPYKLMI C SepeBSHHBIMUA WAW NAaCTMAcCOBbIMUA MepernieTami Npu KaXk4oM yBeamyeHnn =~

R

.
Ha Benu4ynHy 0,1 cnegyeT yMeHbLIaTh 3Ha4YeHne 2 Ha 5% 1 HaobopoT - NpPK Ka)kKaA0M YMEHbLIEHUN ¥

.
Ha BennynHy 0,1 cnepyeT yBeNNYNTb 3HaYeHUe ¢ Ha 5%.

9.4.4 CyMmMapHas naolwaib OKOH XXWJbIX 3A4aHUA A0/HKHA BbiTb He 6oniee 18% (a5 0bLECTBEHHbIX -
He 6onee 25%) cyMMapHON nJowann CBETONPO3payHbIX M HEMPO3PaYHbIX OrpakaatoLmx

KOHCTPYKLMI, ecnm npMBeeHHOEe CONPOTUBIIEHNE Tensonepenavye OKoH MeHbLle: 0,51 M : °C/BT npu
rpagyco-cytkax 3500 u HMxe; 0,56 M2'°C/BT npu rpagyco-cyTkax Bbiwe 3500 go 5200; 0,65 m :

-°C/BT npu rpagyco-cyTkax Bbiwe 5200 go 7000 n 0,81 m 2-°C/BT npu rpagyco-cytkax sbiwe 7000.
Mpwn onpepeneHnn 3Toro COOTHOWEHUS B CYMMapHYI0 NJoWaib HeNpo3pa4dHbIX KOHCTPYKLMIA
c/ieflyeT BKJIl0YaTb BCE NPOAOJIbHbIE N TOPLIEBbIE CTEHHI.

9.4.5 MNpwn npoBepke TpeboBaHMA No obecrnevyeHnto MMHMMabHOM TeMMepaTypbl Ha BHYTPEHHEN

MOBEPXHOCTMN CBETONPO3PaYHbLIX OrPaXkAeHU TeMnepaTypy ¥ 3TUX OrpaxxAeHun cieagyeT
onpenensTb no 9.1.13 Kak A9 OCTeK/IEHUs, Tak N AJ1 HENPO3PaYHbIX 37eMeHToB. Ecnm B

pesysibTaTe pacyeTa OKaXeTcs, 4To '

9.5 OMPAXXJAIOLLUNE KOHCTPYKLWN OCTEKNIEHHbIX TOAXUN N BAJIKOHOB

9.5.1 NMpwn ocTekneHun nogxnm n 6ankoHoB obpasyeTcs 3aMKHYTOe NPOCTPaHCTBO, TeMnepaTypa
KOTOPOro popMumpyeTCa B pe3ysibTaTe BO3LENCTBUSA €ro OrpakaatoWnx KOHCTPYKLNIA, cpenbl
noMeLLleHns 30aHNUS N HapY>XHbIX YCI0BUW. TeMnepaTypa BHYTPW 3TOro NpoCTpaHCTBa onpefensercs
Ha OCHOBE peLleHns ypaBHEHUA TenaoBoro 6banaHca oCTeKNEHHON nogxnm nnn 6ankoHa (ganee -
NoaXKunn).

(et ~ st S8 RS )= ot ~ 20 )T (5 1 B3

i=1 Jg=
' (42)

L

roe i pac4yeTHasa TemnepaTypa BHYTpPEHHEro so3ayxa nomewieHus, °C, npmHMmMmaemMas cornacHo
yKasaHuam 5.2;

text - pacyeTHas TeMnepaTypa Hapy>XXHOro Bo3ayxa, °C, NpUHMMaeMas COriacHo yKasaHusm 5.1;

bl TeMnepaTypa BO34yXa NPoCTpaHCTBa OCTEKJIEHHOW noaxuun, °C;
At RE 2 2,

, ¥ - COOTBETCTBEHHO MnJiowanb, M-, N NpMBefeHHoe CONMPoTUBJIEHMe Ternnonepenaye, m™ -°C/BT,
!-ro yqacTKa orpakaeHusa Mexxay rnomeleHneM 3faHus n NoOxXunen;

% -4nucno y4yacTkoB orpamneHVM Mexny nomMeweHmnem soaHna n noaxxunen;

4 R 2 2,
4, 7% - COOTBETCTBEHHO NJowanb, M~ , U NpUBeAEeHHOE CONPOoTMBAEeHNe Tensionepenayve, Mm™ -°C/BT,

4-ro y4acTKa orpa)kaeHus Mexxay 04)KNe 1 Hapy>XHbIM BO34yXOM;

# - 4MCN0 YYaCTKOB OrPaXkKAeHUN Mexxay NoOXKMNEN N Hapy>KHbIM BO34YXOM.

9.5.2 TeMnepaTypy BO34yXa BHYTPU OCTEKINEHHOW JIOO4XNN thal cnenyeT onpenenaTb U3 ypaBHEHUS
Tennosoro 6anaHca no gopmyne



—_

fhat = zl-n,i{(lq,-*m;)ﬂm _fl(ﬂgmgr-)f %(A{“m;)yﬁ(ﬂgm&)
i= J= i= J=

(43)

9.5.3 MNpuBeaeHHoe CONPoTMBIEHUE Ternonepenaye CUCTEMbl OrPaKAaoLLMX KOHCTPYKL WA

hal hal
OCTeK/IeHHOoN JIOO>KNK, pa3gensatowmnx BHYTPEHHIOK N HAPY>XXHYIO cpeibl: CTeH “* 1N OKOH RF

csiefyeT onpenesiath no opmynam:
R =R in, RE = RLin (44)

,
raoe B rnpuBeOeHHOE CONPOTUBIEHNE TernJionepeaade Hapy>KHOW CTeHbl B Mpeaenax 0CTeK/IEHHOMN

NOIXKNN, M 2 -°C/BT;

r

Rp. npmeeaeHHoOe conpoTmBaeHeE Tenaonepenaye 3anoJIHEHUN OKOHHbIX npoemMoB N nNpoemMmoB
o o 2

NOO>KNN, PaCrnoJIOXKEHHbIX B HAPYy>XXHOW CTEHE B rnpeaesiax oCTtekaeHHoOn J1oaXnm, M °C/BT;

% - KOI(PPMUNEHT, 3aBUCALLNIA OT MONOXKEHNS HAPY>XXKHO MOBEPXHOCTU OrParKAatoLLMX KOHCTPYKLNIA
3[@aHNS M0 OTHOLLEHWIO K HAPY>XHOMY BO34YXY; O/ HAPYXKHbIX CTEH Y OKOH OCTEKJIEHHOWN SO KUK
cnenyeT NPUHUMATBL Mo opmyie

#= I:g:'nf ~ g )"r[‘f:'nf _ﬁexf) (45)

9.5.4 MNpumMep pacyeTa NpmBeneH B NpUIoXXeHun Y.

10 MNMOBbILLUEHNE 3HEPFET1/I‘-IECKOI7I QOPEKTUBHOCTHN
CYLLECTBYHOWWNX 30AHUN

10.3 NMpoeKT peKOHCTPYKLUMNK 30aHNIA cnenyeT pa3pabaTbiBaTb CorslacHo TpeboBaHMAM pa3nena 6
CHwnIM 23-02. MNMpwn 3TOM ANA CyWeCcTBYOLWEero 34aHna No AaHHbIM NPoeKTa WU/Uan HaTypPHbIX
obcnepoBaHU cnenyeT onpenennTb pacHeTHbIN YAEbHbIN pacxoh TenJI0OBON SHEPrun Ha
oTonjaeHue, paccMaTpuBas BAMUSHME OTAEJIbHbIX COCTaBAAOWMX Ha TensoBon banaHc 1 Bblgenas
OCHOBHbIE 3/IEMEHTbI TEM03aLLNTLI, FAEe MPOUCXoAAaT Hanbonblwmne TensonoTepu. 3aTemM ANs
BbIBpPaHHbIX 3N1€MeHTOB TenJ103alnTbl U CUCTEeMbl OTOMJIEHUA U TensiocHabXxeHna cnepyeTt
pa3paboTaTb KOHCTPYKTUBHLIE N MHXXEHEPHbIE pelleHns, obecnedmBatowme HOPMUPyeMble 3HAYEHUS
yAesibHOro pacxofa TernJjioBoW 3Heprum Ha oTonsieHne 3gaHuns.

10.4 PacyeTHasa BeIMYMHa yOeNIbHOro pacxoa TenaoBOM SHEPrUM Ha OTOMNJIeHNEe 30aHNsA MOXeT
ObITb CHUMXKEHa, cnefys ykasaHuam 7.7.

10.5 Bbibop MeponpmuaTUA MO MOBLILLUEHWIO TEMNOBOM 3aLUNTbI NPU PEKOHCTPYKLUN 34aHUN
peKkoMeHAYyeTCH BbIMO/HATbL HA OCHOBE TEXHUKO-9KOHOMUYECKOro CpaBHEHUS MPOEKTHbLIX peLleHnn
yBeNMYEeHUSd Uan 3aMeHbl Tenao3alnTbl OTAe/IbHbIX BUAOB OrpakAaloWwmnX KOHCTPYKLNW 30aHNS
(4epoaydHbIX U LLOKOJIbHbLIX MEPEKPLITUN, TOPLLEBLIX CTEH, CTeH (hacafa, CBETONPO3pPayHbIX
KOHCTPYKLUA 1 MPOYMUX), HAYMHAA C MOBbILLIEHWS SKCMyaTaUNOHHBIX KavyecTB 6bonee geleBbix
BAapMaHTOB Orpa>k4aoWwmnx KOHCTPYKUNA. ECnv npu yBeANYEHNN TENN03aLlLNTblI 3TUX BUAOB
orpa>kAamLLnX KOHCTPYKLUMN He yaaeTCca OOCTUITHYTb HOPMUPYEMOro 3Ha4YeHUs yaesibHOro pacxoa
3Hepruun cornacHo CHul 23-02, To creayeT OOMOJIHUTENLHO NMPUMEHATL aApyrue 6onee goporne
BapMaHTbl yTENAeHNs, 3aMeHbl NN KOMBUHaUNM BapnaHTOB 0,0 AOCTUMXKEHMSA YKa3aHHOro
TpeboBaHus.

10.6 MNMpwn 3ameHe CBETOMPO3pPaYHbIX KOHCTPYKL I Ha aHeproaddekTmneHble cornacHo CHull 23-02
cnepyetT npenycMaTpmBaTb He0H6X0AMMbIN BO3OYyX00OMEH NoMeLleHNIA 30aHNNA.

10.7 Mpw pa3zpaboTke KOHCTPYKTUBHBIX PeLLEeHU MO YBENNYEHMIO TENN03alMThl HEMNPO3PadHbIX
orpa>kgarLLmMX KOHCTPYKLUMIA, KaK NMpaBuio, cnenyeT pyKoBOACTBOBATLCA YKa3aHUAMM pa3nena 8
HacTosLWero AJOKyMeHTa 1, Npu HeobxoaAnMMocCTuy, NnpeaycMaTpmBaTh Napon30aaLMOHHbIE C/lON B
cooTBeTCTBUMK C TpeboBaHuamu CHulM 23-02.

10.8 MNpwn HaaCcTporkKe 34aHUA OOMOJIHUTENIbHLIM 3Ta)XK0M (3Ta)Kamun) n Bbibope 06beMHO-
NJaHNPOBOYHOIO pPeLleHNs PeKOMeHAYyeTCA C SIHEPreTUYECKON TOYKM 3PEHNSA NPUMEHATb



MaHCapAHble 3Ta)kKu, Tak Kak oHu noTpebnsaioT Ha 30-40% MeHbLUe TernJoBOoW SHepPrum Ha OTomMJIeHne,
4YeM 3TaXKN C BEPTUKANbHbIMU CTEHAMU MPU OAMHAKOBOM OTan/MBaeMon naowaan.

11 TEMJIOYCTONYMBOCTb

11.1 TEMJIOYCTONYNBOCTb ONPAXIOAIOLLNX KOHCTPYKLWIA B TEMJIbIA MEPNOL
roaA

11.1.1 MNMpwn NPOEKTUPOBAHUN OrparKJatoLLnX KOHCTPYKLUUNA C YH4ETOM UX TENJ0YyCTONYNBOCTH
HeobxoANUMO PYKOBOACTBOBATLCSA CAeAYOWNMU NONOXKEHNAMN:

TEenJ0yCTONYMBOCTb KOHCTPYKLMW 3aBUCUT OT NOpPsiika PacrnoJsIoXXKeHUsa CJI0eEB MaTeprasioB;
Be/IMYMHA 3aTyXaHUa aMNanTy bl KonebaHnn TeMnepaTypbl HAPY>KHOrO BO3A4yXa ¥ B ABYXCNOMHON
KOHCTPYKLUKM yBeNn4YnBaeTcs, ecnm 6osiee TeN0yCTONYMBLIA MaTepmraa pacnonoXXeH N3HYTPK;

Ha/lmyme B KOHCTPYKLMWN OrparkgeHNS BO3AYLIHOW NPOC/ONKN yBENNYNBAET TEMJ0YCTONYNBOCTb
KOHCTPYKLUN. B 3aMKHYTON BO3AYLLIHON MPOC/IoNKe Lenecoobpa3Ho ycTpanBaTb TEMJ0OU30ALMI0 C
TensIo0TparkatloLLeN MOBEPXHOCTLIO; C/ION KOHCTPYKL MKW, PACMOSIOXKEHHbIE MEXAY BEHTUINPYEMON
Hapy>XHbIM BO34YXOM BO3AYLUHON MPOCJIONKON N HAPY>XHOW MOBEPXHOCTbLIO OrparkaatoLLen
KOHCTPYKLWN, OOJIKHbI UMETb MUHUMAJIbHO BO3MOXXHYI0 TonwmnHy. Hanbonee uenecoobpasHo
BbIMNOJIHATbL 3TU C/IOM U3 TOHKUX MeTaNIn4eckux nimnm acbectouemMeHTHbIX JINCTOB.

11.1.2 TenaoycTON4YNBOCTb OrparkgatoLen KOHCTPYKLMN 3[aHNSA A0/KHA COOTBETCTBOBATb
TpeboBaHuam CHul 23-02; 019 3Toro onpeaensioT HOPMUPYEMYIO aMMANTy Ry KonebaHuin

reiq
TeMnepaTypbl BHYTPEHHEN MOBEPXHOCTM Orpakaatolen KOHCTPYKLNn 4 , °C, no dopmyne (11)
CHwuI 23-02

A8 =25-01z,,; - 21) (46)

’

roe % - cpepHss MecsiyHasi TemMnepaTypa Hapy>KHOr0 BO3Ayxa 3a Utosb, °C, MPUHUMaeMas CoriacHo
CHuM 23-01.

11.1.3 BennynHy 3aTyxaHUsa pacyeTHOM aMnanTy bl KonebaHui TemnepaTypbl HAPY>XHOro Bo3ayxa ¥
B Orpa’kJatoLLiein KOHCTPYKLMK, COCTOSILLEN U3 OAHOPOAHbLIX CJIOEB, PACCYUTBLIBAIOT MO (hopMyie

v=0927182 V2 [(5) + 0 Yoy + 111 (5, + Ty ¥

X(asxf +Yn)]f[[51 +F1)[32 +F2)---I:Sn +Yn)aexf]'
(47)
roe D'_ tennosas nHepumsa orpamn.arou.telh KOHCTPYKUWUK, onpeaendemMmasn no cpopMyne (53);
! , 52 P “n - pac4yeTHble KO3CII)¢)VILI,VI€HTbI TennoycsBoeHMa Matepnasa oTaelNibHbIX CJ1I0EB

- 2
orpakgamwLlen KOHCTpyKuumn, BT/(Mm™-°C), npMHUMaeMble Mo NPUNoXKeHuto 1 nam no pesynbTaTtaMm
Tenn0TeXHUYECKUX NCMbITaHUN;

fy, T Y!'-l, e KO3(hNUMEHTbI TEMNOYCBOEHMNS HAapPYy>XHON NOBEPXHOCTN OTAENbHbIX CI0EB
. 2
orpaxkpawLien KoHCTpykuuu, BT/(Mm™-°C), onpenensemsbie corsacHo 11.1.6;

“inf 10 )xe, 4To 1 B hopmyne (8);

“ex - KO3(PDMLMEHT TEMNOOTAAYN HAPY>KHOW MOBEPXHOCTU OrparkJatoLLieil KOHCTPYKLUW MO JeTHUM
2 -
ycnosuam, Bt/(m™-°C), onpenensembin no popmMmyne

o = 116(5+1045) (48)

roe v- MMHMManbHasa N3 cpegHux CKopocTen BeTpa no pymbam 3a miosib, MOBTOPAEMOCTb KOTOPbIX
cocTaBnseT 16% n 6onee, npuHnmMaeMas cornacHo CHull 23-01, HO He MeHee 1 M/c.

BennynHy ¥ 0is MHOrOC/I0MHON HEOAHOPOAHOW OrpaXkAatoLel KOHCTPYKLWN C TEMJIONPOBOAHbLIMA



BKJIlOHEHMAMUK B BUAe obpamnsaiowmx pebep npuHuUMatoT B cooTBeTcTBMMU ¢ TOCT 26253.

das
11.1.4 PacyeTHy aMnanTyay konebaHnm TemnepaTypbl HAPY>XXHOI0 BO34yXa Aﬁm, °C,

paccyYnTLIBAOT Mo opMysie

!
-‘i,gif = 0’5“1(,3xf +-C'Umax _fav)"r B ant
, (49)

roe Hort _ MaKCMMasbHaa aMnanTyna TemnepaTypbl HAPY>XHOIo Bo34yXa B utone, °C, npuHnMaemMas
cornacHo CHwull 23-01;

# - KO3(hPMUMEHT MOrJIOLEHNS CONTHEYHOW paanauny MaTeprasoM Hapy>XHOM NOBEPXHOCTM
orpaxkgatouen KOHCTPYKLUUKN, NPpUHMMaeMsblii no Tabnvue 14;

fmﬂx, Im’ CcoOTBETCTBEHHO MaKCMaJlbHOE N CcpeaHee 3Ha4YeHnA CyMMapHOVI COJIHEYHON pagnauunn

y y 2
(NnpaMon n paccesiHHOM), BT/M™, NnpMHMMaeMble COrnacHo NpUAoXKeHuto I AN Hapy>KHbIX CTEH - KakK
AN BEPTUKaIbHOW NOBEPXHOCTU 3anafHOM OpueHTaummn, A5t NOKPbITUNA - Kak A8 rOPU30oHTaIbHON
NOBEPXHOCTY;

@ext - 70 ke, 4TO U B hopmysie (48).

N MaTepuran Hapy>XHOW MOBEPXHOCTKN orpakgawlien |KoadduuneHT noraoweHnsa CoIHeYHom

n.n. |[KOHCTPYKLUMKN paavauun ©
1 ANIOMUHNIA 0,5

2 AcbecToLEeMEHTHbIE NNCThI 0,65

3 AcchanbTobeToH 0,9

4 BeToHbI 0,7

5 [lepeBo HeokpalleHHoe 0,6

6 3aWnNTHbLIN CNOW PYJIOHHOW KPOBAW U3 CBETJIONO

rpasus 0,65
7 Knpnuy ranHaHbIR KpacHbIN 0,7
8 Kupnuy cnnnkaTHbIN 0,6
9 O6nnuoBKa NPMPOAHbLIM KaMHeM benbiM 0,45
10 |Okpacka cunmkaTHasa TeMHo-cepas 0,7

11 |Okpacka n3BecTkoBas benas 0,3




12 |[MnnTka 06aMLoBOYHAA KepaMmyeckas 0,8

13 [MnanTKa 0bMLOBOYHANA CTEKNSAHHAA CUHASA 0,6
14 |MNnnTka obnuuyoBovHasa benas unm nanesas 0,45
15 |Py6bepouna c nec4aHoOW NoCbINKOWn 0,9
16 |Ctanb nucToBas, okpalleHHasn 6enon Kpackom 0,45

CTafb IMCTOBas, OKpalleHHas TEMHO-KPaCHOM

17 KpacKomn 0.8
18 |Ctanb nnMcToBas, oKpalleHHas 3e/1eHON KpacKom 0,6
19 |Ctanb KpoBenbHas OLMHKOBAHHAas 0,65
20 |Ctekno o61mMuoOBOYHOE 0,7
21 LLITykaTypka n3secTkoBas TEMHO-Cepas Unmn 0.7
TeppakoToBas
22 |WUTykaTypka uemeHTHasa ceeTsio-ronybas 0,3
23 |lUTykaTypKa ueMeHTHas TeMHO-3e/ieHas 0,6
24 |lUTykaTypKa LeMeHTHasa KpemMoBas 0,4

11.1.5 PacyeTHyl0 aMnanTyay konebaHuin TemnepaTypbl BHYTPEHHEN NOBEPXHOCTU OrparkAatoLLen

das
KOHCTpYKUNN A": , °C, pacCcyHnNTbIBaAlOT MO (DOpMyJ'IG

Afgs =*’4fff:if’fv’ (50)

das
roe At pacyeTHas aMnNaAnTyna KosebaHnnm TeMnepaTypbl Hapy>XHOro Bo3ayxa, °C, onpenensemas

cornacHo 11.1.4;

das
Y- BeJIM4MHA 3aTyXaHUS pacyeTHON aMNAnTyabl konebaHnin TeMnepaTypbl HAPY>KHOro BO3ayxXa Af:“f,
B Orpar<Kgatowen KOHCTpyKLum, onpegensemasn cornacHo 11.1.3.

11.1.6 Onqa onpeneneHns KOspPULNEHTOB TEMNJ0YCBOEHUSA HAPYXXHOW NOBEPXHOCTUN OTAESbHbIX
CN0EB Orpaxk[atollei KOHCTPYKLUUN cieflyeT npeaBapuTesibHO BbIYUCNTL TernoByto nHepumio L
Ka)kaoro cnos no gopmyne (53).

. 2 . .
KoahhnLMeHT TenioyCBOEHMA HAapPY»XXHON nNoBepxHocTu cios ¥, BT/(M™-°C), c TennoBon nHepumnen
D21cnepyeT NnpuUHUMaTL PaBHbLIM PacHeTHOMY KO3 MULIMEHTY TEMIOYCBOEHUS §MaTepuana 3Toro
CN0S KOHCTPYKLUK MO NpuioXKeHuto L.



KoahhnLMeHT TensioyCBOEHMA HapY>KHOWM MOBEPXHOCTK cnos ¥ ¢ TernoBon uHepunen £ < lcnepyer
onpenesiaTb pacyeToM, HaYNHaA C NepBoro csios (CYNTas OT BHYTPEHHEN NOBEPXHOCTH
orpakaarwlLLEeN KOHCTPYKLUMK) cnedyowmm obpasom:

a) ANnd NepBoro cnos - no gopmyne

2
n= (Rlsl + a:’nf)ftl + Rla:'nf); (51)

6) ona -ro csos - no opmyne

¥, = (R!-S!-z +Y1-_1)f|:1 +RYy) , (52)

roe £ ) & , -~ TEPMNYECKME CONMpoTmUBIIEHNA COOTBETCTBEHHO MNMEPBOIro n i-ro cnoes orpam,uarou.teﬁl

KOHCTPYKLUN, M2'°C/ BT, onpepensemblie no opmyne (6);

1, % - pacyeTHble KO3PULMNEHTbI TEMNJ0YCBOEHMNA MaTepuasna COOTBETCTBEHHO NEepPBOro ni-ro

2

cnoes, BT/(M™-°C), npyuHnMaemMsblie No npunoxeHuio I;

%t - 10 ke, 4TO U B hopmyne (8);

h, };-, HER KO3 (PMLIMEHTbI TEMNIOYCBOEHMS HAaPY>XHO NMOBEPXHOCTM COOTBETCTBEHHO MEPBOro, -ro un
. _1)-ro C/I0EeB OrpaXkAaloLLen KOHCTpYKLUnmn, BT

/(m?-°C).

das re
< d
11.1.7 Ecnn 47 L4 , TO orpa)<gatoLllan KOHCTPYKUUs yaoBreTBopseT TpeboBaHMAM HOPM MO
TennoyCToN4YnBOCTML.

11.1.8 3Ha4vyeHna KO3 pULMEeHTOB TernaonponycKkaHns Hap COJTHUE3ALUNTHBLIX YCTPOWNCTB,
npuMeHseMbIX A1 OKOH 1 (hoHapen 34aHUi B paioHax co cpegHeMecsayHon TemnepaTypon nong 21
°C n Bbllle, NpuBeaeHbl B Tabnuue 15.



N . KoahpuumeHT TennonponyckaHusa CoJHLEe3aLlWNTHbIX
CosiHue3aWwnTHbIe YCTPOUCTBA 5 g

n.n. ycTponcTs “#

A. Hapy>XHble

1 |WTopa nanm Mmapkusa n3 ceetnom TkaHu (0,15

2 [lWTopa vnnm mapknsa ns temHom TkaHum |0,20

3 CTaBHU-Xanwosun c nepeBAHHbIMA

0,10/0,15

naacTuHaMmu

4 LLITOpbI->Kaato3un ¢ MeTaaIn4ecKnmu 0,15/0,20
naacTuHaMmu

B. Me)XcTekonbHble (HEMPOBETPMBAEMbIE)
LLUTopbI->Kanto3n ¢ MeTaJlJIn4eCKNMK

5 op aJllo3n C MeTa ec 0,30/0,35
naacTnHamu

6 [lUTopa nu3 cBeTNoON TKaHu 0,25

7 |(lUTopa n3 TEMHON TKaHU 0,40

B. BHyTpeHHMe
LLUTopbI->Kanto3n ¢ MeTaIn4eCKNMK

8 op aJllo3n C MeTa ec 0,60/0,70
njacTuHamu

9 |WTopa 13 cBeT/I0M TKaHu 0,40

10 |lUTopa n3 TeMHOWN TKaHu 0,80

MpumevaHns

1 KoathpuumeHTbl TENAONPONYCKaHNSA: A0 YepThbl - 418 CONHUE3aLWMNTHbIX YCTPONCTB C NaacTUHaMu
rnofd yrnom 45°, nocne 4epTobl - nofd yrsioMm 90° K NJ0OCKOCTU npoema.

2 KoathhmumeHTbl TEMIOMNPONYCKAHNA MEXCTEKOJIbHbIX CONTHLE3ALLMTHBIX YCTPOWCTB C
NMPOBETPMBAEMBIM MEXCTEKOJIbHbIM MPOCTPAHCTBOM C/ieAyeT NPUHMMaTb B 2 pa3a MeHblUe.

11.1.9 TensoByio nHepuntio £ orpakgatoLLen KOHCTPYKLU MK CeayeT onpeaensTb no popmyne

D=Ria +Rysy +.+ Rysy (53)




. 2
raoe &, &%, ., B TEPMUYECKNE CONPOTUBIIEHNS OTAENbHbIX C/IOEB Orpa’kAatoLlel KOHCTPYKLUUN, M
-°C/BT, onpegensieMmble no copmyne (6);

S, %2, ..., " - pacyeTHble KO3(DPULIMEHTHI TEMIOYCBOGHNA MaTeprana OTAe/bHbIX CI0eB

- 2
orpakgawLlen KOHCTpyKuum, BT/(Mm™-°C), npuHNMaeMsble No NpuUIoXXeHuto 1 nnm no pesynbtatam
TennoTEXHUYECKUX UCTbITaHNNA.

11.1.10 NMpuMep pacyeTa rnpmeeneH B NMpuUioxxeHnn .

11.2 TEMNJIOYCTONYNBOCTb MOMELLEHUI B XOJIOOHbIVA NEPUOL TOOA

11.2.1 TenaoyCcTOM4YMBOCTb NOMELLEHUI B XOJIOAHbIA Nepuoj roga npu HaanymMm B 34aHUn CUCTEMbI
OTOMJIEHNA C aBTOMaTUYECKNM perysinpoBaHuemM TemnepaTypbl BHYTPEHHEro sosgyxa He
HOpMUpYeTCSA. B oCcTaNbHbIX C/ly4asax HOpMaTUBHble TpeboBaHUSA K TenJoyCcTONYMBOCTU NOMeLLLEeHNI
ycTaHoBJsieHbl B CHull 23-02.

11.2.2 MeTop pacyeTa TenI0yCTONYMBOCTN NOMELLEHUN B XONOAHbLIA Nepnon roga cocTonT B
chepyoLiem.

11.2.2.1 PacyeTHyl0 aMnanTyay KonebaHus pesynbTUpylowern TeMmnepaTypbl MOMELLEHNA XNUbIX U

das
O6UJ,eCTBeHHbIX 3,D,aHVIVI B XOIIOJJ,HbIIZ nepuvopn roga Af , °C, cnenyeT onpenendaTb no q)opMyne

A% = 07MQ, 1(E45;) (54)

’

roe M - koapPUNEeHT HepaBHOMEPHOCTW TEMNI00TAauM HarpesaTesibHbIM NPMBOPOM, MPUHVMMAEMbI
no Tabnauue 16;

QO- cpeaHAaa TennooTaad4a OTOMUTENIbBHOIO r|p|/|6opa, BT, PaBHaA TensionoTepamMm AaHHOIo
nomMmeLlleHund, onpenendemMmblMm B COOTBETCTBUN C HOPMaTUBHbIMUN OOKYMEHTaMW,

4. naoLwanb i -i orpa)kaatoLLen KOHCTPYKLN, Mz;

. - 2 o
B KO PMUMEHT TEMNOMNOMrIOWEHNA NOBEPXHOCTU *-ro orpa>kaeHus, Bt/(m™-°C), onpegensembiin no

dopmyne
B, =11/ crge) + (11 7 )] (55)

. . . 2
“inf - KO3(PHULMEHT TENNOOTAAUN BHYTPEHHEN MOBEPXHOCTU OrparkJaloLLel KOHCTPYKUUK, BT/(M
-°C), paBHbIi 4,5+ *k;

. 2
®F- K03(hhULMEHT KOHBEKTMBHOIO TennoobMeHa BHYTPEeHHel noBepxHocTH, BT/(M~-°C),
NMPUHMUMaeMbIN paBHbIM AJ19: BHYTPEeHHero orpaxaeHus - 1,2; okHa - 3,5; nona - 1,5; noTtonka - 3,5;

mnf .
}? - K03q3q3I/ILI,VIeHT TennoycsoeHus BHyTpeHHeVI NMoBepXxXHOCTK I-n orpaxagatrowen KOHCTpyKUnn,

BT/(M2'°C), onpepnensgemsin no 11.2.2.3.



Tun oTonneHusa

1 BoasHoe oTonsieHMe 34aHUA C HENPEpPbIBHLIM 06CY>XVBaHNEM 0,1

2 MapoBoe oToMaeHne in HeTernJIoeEMKNMIN nevyamu:

a) BpeMa noja4ym napa niam TONKM nedu - 18 4, nepepois - 6 4 0,8
6) BpemMa noga4vun napa WamM TONKWM nNeyun - 12 4, nepepsbiB - 12 4 1,4
B) BpeMs rnodayun napa uam ToNKu rne4vm - 6 4, nepepobiB - 18 4 2,2
3 BoosHoe oTtonneHue (BpemMsa TONKU - 6 4) 1,5

4 [MeyHoe oTOM/IEeHNEe TenJI0eMKMMU NevYyamMu Npu Tonke ux 1 pas B CyTKU:

TOJILLMHA CTEHOK Nne4yu B 1/2 kupnuya O010,4 n00,9

TOJILMHA CTEHOK neyn B 1/4 Knpnunya OT10,7001,4

an/IMe‘-IaHI/Ie - MeHbLUMe 3HaYeHus MCOOTBeTCTByI-OT MacCUBHbIM Nevyam, 6onblume - MeHee

MaCCUBHbIM flerkuM revam. MNpu Tonke neyven 2 pasa B CyTKu BenmduHy M cnenyert ymeHblwaTh B
2,5-3 pa3a gns neyenm co cteHkamm B 1/2 Kmpnnya u B 2-2,3 pa3a - npu 1/4 kupnuya.

Hymepaumnsa cnoes B opmyne (55) npuHaTa B HanpaB/ieHUN OT BHYTPEHHEN K HAapYy>XHOW
MOBEPXHOCTU OrparkaeHuns.

das
I'Ile pacyeTe 'Af no q)opMyne (54) pNs OKOH N OCTEeKNeHHbIX Hapy>XHbIX ,D,Bepe|7| cneayet npuHMMaTb
BEJINHNHY

B, =1/(1,08R,) (56)

’

2
roe o COMpoTUBEHME Tensonepenaye okHa unu asepu, M~ -°C/BT.

11.2.2.2 Ang onpepenenmsa KoshpuumeHToB TEMNIOYCBOEHUS MOBEPXHOCTW OTAESbHbIX CI0EB
orpakaalLen KOHCTPYKLUN cineayeT npeaBapuTesbHO BbIYMCINTL TENNoByo nHepumio £'kaxxgoro
cnos no opmyne (53).
i
11.2.2.3 KO3 PMUMEHT TEMNOYCBOEHNA BHYTPEHHEN MOBEPXHOCTM OrpakatoLlen KOHCTPYKLU NN ,
2
BT/(m~-°C), onpepenseTcsa cnenytouwmm obpasom:

a) ec/iv NepBbI (BHYTPEHHWIA) CJIOM OrpakAatoLLeil KOHCTPYKLUN MMeeT Teriosyto nHepumio £>1,
TO

};:'m’ =5

(57)



i
+ +...+ + +  +
6) ecJin Dl D2 D”_I <1, HO Dl D2 D” >l, TO K03q3qJI/ILI,I/IeHT cnepyetr onpenendaTtb
nocnegoBaTtesibHO pac4e€TOM KO3Cp(.bVILI,VIeHTOB TEenaoycBoeHNA BHyTpEHHeVI MOBEPXHOCTU CNOEB

KOHCTPYKLWUKN, HaYMHas C (2-1)

C0s [0 MepBoro cieayoumm obpasom:
ans =1 crios - no dopmyne

Yn—l = (RH—IS.E—I + &y )’ftl + Rn—l S )

; (58)
ans i-rocnos (i=#%-2, #-3, ..., 1) - no hopmyse
- (Ris? + T 1+ R,
Yz’ Rz'si +Yz’+1 Ii T J'+1j. (59)
it ] v
KoatppuumeHT NPUHUMAETCS PaBHbIM KO3MMULIMEHTY Tern10yCBOEHNSA MOBEPXHOCTU £-ro cfios *f;

B) €CN ANS OrpakAatoLlieit KOHCTPYKLMK, COCTOSILLEN U3 # CJI0EB,

nf
+ 1+ +
Dyt Dy 4Dy <1 49 KO3(pULIMEHT cnepyeT onpenensaTb NoC/iefoBaTe/lbHO PpacyeToMm
KO3 pULIMEHTOB YH, Yn-l, LT

ONs #-ro cfios - no opmyne
2
Yn = (Rnsn + X oxt )fﬁ + Rn'l'exf)
; (60)
ans i-rocnosa (i=%-2,#-3, ..., 1) - no popmysne (59);
mf
r) ONA BHYTPEHHUX OrpakAatloLnX KOHCTPYKLMIA BEANYUHA onpeaenseTcs Kak O HapyXKHbIX

orpakieHn, Ho MPUHUMAETCs, YTO B cepeaunHe orpaxkaeHuin £=0. Ons HeCMMMEeTPUYHbIX
OrpaXkaeHUn Nx cepeamnHy cieayeT Ha3zHa4YaTh MO MOJIOBUHE BESINYUHBLI 2L Bcero orpakaeHus;

0) Npy Hanu4YUM B orpakaaowen KOHCTPYKLUN BO3AYLIHON NPOC/IONKN KOS PULNEHT
TensoycBoeHnsa Bo3ayxa 5B Hel NpUHMUMaeTCa PaBHbIM HYJIHO.

B dpopmynax (57)-(60) n HepaBeHCTBax:

By, Da, .., Pn Tennosas uHepumMs cOOTBETCTBEHHO 1-10, 2-0, ..., #-FO CI0EB KOHCTPYKLNM,
onpependemasd no gopmyne (53);

. a . —
Bi ..., Fn+t B repmuyeckine conpoTusnenns, M2 °C/BT, COOTBETCTBEHHO -ro, ..., (*=1)_ro u #n-ro
CI0eB KOHCTPYKLMK, onpedensiemMsie no opmyne (8);
A, .., %, .., %1 1. pacyeTHble KO3 DULMEHTLI TENOycBOeHNsa MaTepuana 1-ro,..., i-ro, ...., (2 -1).

2
ro n #-ro cfoeB KOHCTpykuuun, BT/(M™-°C), npnHUMaeMsble no rnpunoxeHuio I;

I":'+1_
°C);

o ; 2
KO3(h(PpULUUEHT TENJI0yCBOEHUA BHYTPEHHEN NOBEPXHOCTU g +1)—ro CNOS KOHCTpyKUmMKU, BT/(M

“ext - TO »Ke, 4TO U B hopmyne (8).

11.2.2.4 Mony4deHHas no opmyne (54) pacyeTHasa amMnanTyaa KosnebaHnm pesynbTUpPYIOLLEN
das

TemnepaTypbl MOMeLeHns & 0O/KHaA 6bITb MeHbLUE NN paBHA HOPMUPYEMOMY 3HAYEHMIO

Afdes < Afreg

11.2.2.5 Boibop Tuna TenaoakkymMmynupytowero nprubopa no nokasaTesnio 3aTyXaHNsA TENJ0BOW BOJIHbI

B HEM “¢ MPOM3BOANTCS NO rpaduKaM PUCYHKOB 2-4 A8 Pa3NYHbLIX PEXXMMOB €ro 3apsaku B



Aty 2y (s

3aBUCMMOCTU OT CcoHeTaHnA , obecne4ynBas B 1€BOM CEKTOpPE OT KPpUBbLIX yCcnoBue

4% cqe
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PucyHok 3 - 'paduk ana nogbopa TensoakkyMmynaupyowmx npubopos (Mpoao/KNTENbHOCTb 3apaaKu
8+2 4 oHeBHOW NoApaspsaaKu)
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PucyHok 4 - T'paduk ona nogbopa TensoakKyMmyaupyowmx npubopos (Mpoao/»KNTENIbHOCTb 3apaaKu
6+2 4 AHeBHOW NMoapaspsanku)

MNoka3aTesib TEMJIOYCBOEHUS BHYTPEHHMNX NOBEPXHOCTEN NMOMELLEHNSA N TEMN0AKKYMYNALMNOHHbIX

cnoes r|p|/|6opa Y” M NoKa3aTeslb MUHTEHCUBHOCTU KOHBEKTMBHOIO TernsoobMeHa B NoMeLleHnn A

onpenenstoTCcs COOTBETCTBEHHO MO hopMynam:

e =ZA;'Y:'; (61)

A= z@iquz', (62)



roe Y- KO3(PMDULMEHT TENNIOYCBOEHNS -1 MOBEPXHOCTUN MOMELLEHUS, onpeaensieMblii COrnacHo

12.2.3, n Tennoakkymynnpytouero npunbopa, BT/(M2'°C), onpepnensiembin No popmyse

Y= [Rlsf! + Rysh (R;,Rlsf’ + 2)];[1 + Rosh (Ry + 2&1)]
, (63)

& , £ . TepMUYHECKNE CconpoTmBineHnNAa CoOoTBeTCTBEHHO TEMION30JTALNOHHOIO U

25,
TenaoakkyMynmpytouwero cnoee npubopa, m™-°C/BT;

! , 2 - KO3(hpULUEHTbI TEMJI0YCBOEHNA MaTepnuasioB COOTBETCTBEHHO TernJ0N30J19LMOHHOIo "

2
TenaoakKyMyampytowero cioes npndopa, Bt/(Mm™-°C), npuHMMaeMble No nNpuioXeHuto [ nam no
pe3ysibTaTaM TEMNNOTEXHNYECKMNX UCMbITAHUN;

T .
sk - K03(1)q)VILI,VIeHT KOHBEKTMBHOro TersioobmeHa *-n NMOBEPXHOCTU NMoMeLLeHna n

Tennoakkymynmpytowero npubopa ¢ BO34YXOM NOMELLEHUNS, BT/(M2'°C), MPUHMUMaeMbI paBHbIM O19:
Hapy>XHOro orpaxgaeHusd - 3,1; BHyTpeHHero orpaxxgeHus - 1,2; okHa - 4,1; nona - 1,5; notonka - 3,5;
Tennoakkymynumpytouwero npubopa - 5,6 npn temnepaTtype ero nosepxHoctn 95 °Cn 3,3 - npun 40 °C;

. . 2
4 naowanb ! -N NOBEPXHOCTU MOMELLLEHNA 1 TenJoakkyMyaupyouiero npubopa, m

11.2.2.6 MOWHOCTb HarpeBaTebHbIX 3/IEMEHTOB TEMNJI0AKKYMyAmpytowiero npmbopa Ppe
BHEMMKOBOI0O 3/1IEKTPOOTOMNNEHNS onpeaenseTcs no popmyne

Cpe = CfF (247 m) (64)

des
rge Chl pacyeTHble TenJsonoTepn nomMelleHus, BT, onpenensemble no CHull 41-01;

# - MPOAO/MKNTENbHOCTb 3apsiAK/ TennoakkyMyampytowero npubopa, 4.

11.2.2.7B cfly4dae Koraa 3JIEKTPOTENMNI0OaKKYMYJIAUMOHHAA CUCTEMa OTOIMJIEHNA YaCTUYHO NOKPbIBaeT
TenJonortepn 34aHNA N ABNAETCA 6a30B0ON 4YacTbloO KOM6I/IHVIpOBaHHOVI CncTtembl oTonaeHum4,
YCTaHOBOYHYO MOLWHOCTb OOMOJIHNTEJIbHbIX MOCTOAHHO pa60Tarou_|,|/|x I'IpVI60pOB CNCTEMbI OTOMNIEHUA

s cnenyeT onpenensTb no dopmyne
) =Q§.ﬂf - fﬂs’ (65)

Qdes
roe =& - 10 e, yton B 11.2.2.6;

das

¢ - pacYeTHble TeNJ0NoTepn NomMelleHns, BT, npn TemnepaTtype Hanbosnee xonogHOM NATUAHEBKN
Ha 5 °C Bbiwe yka3saHHon B CHull 23-01.

11.2.2.8 Pac4eTHYIO pa3HOCTb TeMrnepaTyp c/enyetT onpenensatb rno gopmyne

des _ ,des _ des
D =ty ~law (66)

dea des
roe i | fen - pacYyeTHble TeMrepaTypbl COOTBETCTBEHHO BHYTPEHHENO U HAPY>XHOI0 BO34yXa, Te Xe,
4yTo 1 B chopmyne (9).

11.3 MpumMep onpeneneHns MoWHOCTM TEMI0aKKYMynaLUMOHHOro npmubopa NpuBeneH B MPUIOXKEHNN
X.

12 BO3AYXOMNPOHUUAEMOCTb O PAXOAKOLLNX KOHCTPYKLNI W
NMOMELWEHNN 3O0AHUWN

12.1 Bo34yX0on3015LUMOHHbIE CBOMCTBA CTPOUTENbHBLIX MaTEPMAJIOB M KOHCTPYKLMIA XapaKTepusyTca



das
h 2
conpoTuBJsieHNEM X BO3AYXOMNPOHUNLUAHUIO nf , M-y Tla/Kr, KOTOpoe AO0JIXKHO ObITb HE MeHee
req
HOpMMPyeMoro conpoTmBieHNAa BO3AYXOMNPOHNLLQHUIO Rmf , onpepnenaemMmoro corJiaCcHo pasgeny 8
CHwnll 23-02.

das
. . o : 2
COI'IpOTI/IBJ'IeHVIe BO3AYXOMNPOHNLIAHUIO MHOFOC/IOMHOW OorpakaatoLwen KOHCTPYKUUNn nf , M -y-Mla/Kkr,

cnefyeT onpenendaTtb rno gopmyse

d
R:'n}s =R:’n_}"1 +R:’nf2 tot R:'nfn’ (67)
raoe R"’“fl, R"”fz, Bt COMPOTUBIEHNS BO3YXOMPOHULL@HWNIO OTAE/bHbIX C/I0EB OrpakAatoLLen

2
KOHCTpYKUMKU, M~ -4-TMa/Kr, npuHuMaemsblie no Tabnuue 17.

ConpoTuBneHne
N MaTepunanbl N KOHCTPYKLUUN TonumHa Ry
n.o. p PyKL CII0Si, MM 8023,qyxonp0HmuaHmo ,
M~ -y-Tla/kr
1 2 3 4
1 |beToH cnsiowHon (6e3 WwBeoB) 100 19620
2 |Fa3ocumnmkaT cnsowHon (6e3 wBoB) 140 21
3 |M3BeCcTHAK-paKyLeYHUK 500 6
4 |KapTOH CcTpouTesnbHbIN (6e3 WBOB) 1,3 64
KupnnyHasg knagka n3 CrsowHoro Kupnuya Ha 250 U
5 |ueMeHTHO-Mec4aHoOM pacTBope TOJWNHOW B 1 KUpnu4 v 6osee 18
bonee
6 KupnunyHas knagka M3 CrsiolwHoOro KMpnunya Ha 120 2
LLlEMEHTHO-NeCcYaHOM pacTBOpPE TOJILWMNHON B MOJKMPNMYa
KupnnyHas knagka M3 CrsiolwHoro KMpnunya Ha 250 ©
7 |ueMeHTHO-WJ/1aKOBOM pacTBOpE TOJWMHON B 1 KUPMnUY n 6onee 9
bonee
8 KnpnnyHaga Knagka ns CrnaowWwHOro Kkupnm4ya Ha 120 1
LLeMEeHTHO-LUJ1IaKOBOM pacTBOpeE TONLWNHON B NOJKMUPNNYa
9 Knagka Knpnm4a KkepamMm4eckoro nycToTHOro Ha ) 2
LLeMeHTHO-Nec4YaHoM pacTBoOpe TOJWNHOM B NONKUPNNYa
10 |Knapka n3 nerkobeToHHbIX KaMHeW Ha LeMEeHTHO- 400 13
rnecyaHoM pacTBope




Knaaka n3 nerkobeToHHbIX KaMHEN Ha LLlEMEHTHO-

11 400 1
LL1TaKOBOM pacTBope

12 [nctbl acbecToLeMeHTHbIE C 3a4e/KON LWBOB 6 196

13 |O6oun 6ymarkHble 0bblYHbIE - 20

14 ObwuBKa 13 06pe3HbIX OO0COK, COeANHEHHbIX BINPUTbIK 20-25 0.1
NN BYETBEPTL

15 |O6wumBka U3 obpesHbIX [OCOK, COEAMHEHHbIX B LUMNYHT 20-25 1,5
O6wmBKa M3 BOCOK ABOMHAA C MPOKIagKON MeXay

16 N 50 98
obwmBKaMun cTponTensHom Bymarnu

17 Obwmeka 13 pubponmTa nam n3 gpeBecHoO-BOJIOKHUCTbIX 15-70 25
6ecueMEeHTHbIX MATKNX NANT C 3a4€JIKOM LLBOB '
ObwwuBKa n3 pmnbponnTta niam N3 opPeBECHO-BOJIOKHUCTbIX

18 15-70 0,5
becueMeHTHbIX MArKNxX NanT 6e3 3afenkun LWBOB

19 O6LWwmMBKa M3 XKECTKNX APEBECHO-BOJIOKHUCTBIX JIMCTOB C 10 33
3a/[1e/IKON WBOB '

20 O6LwKMBKa M3 rMMCOBON CYXOM WITYKATYPKM C 3a4esIKON 10 20
LLIBOB

21 [MeHobeTOH aBTOKNABHLIN (6e3 WBOB) 100 1960

22 [MeH0b6eTOH HEaABTOKJ/IABHbLIN 100 196

23 [MeHononmncTupon 50-100 (79

24 [MeHocTeksno cnaowHoe (6e3 LWBoB) 120 >2000

25 [MnnTel MUMHepanoBaTHbIE XXeCcTKue 50 2

26 |Py6epoug 1,5 BO34yXOHEMNPOoHMLaeM

27 (Tonb 1,5 490

28 |[PaHepa kneeHasn (6e3 WwBOB) 3-4 2940




29 [WnakobeToH cnnowHonm (6e3 wBoB) 100 14

30 |UTYKaTypKa LieMeHTHO-MecaHbIM pacTBOpOM o 15 373
KaMeHHOW NN KUPNNYHOW Knaake

31 |UTyKaTypKa M3BeCTKOBas Mo KaMeHHOM MM KUPM4HOM |, 142
Knagke

35 |lUTyKaTypka u3secTkoBo-runcosas no Aepesy (Mo 20 17
ApaHwn)

33 [KepaM3uTo6eTOH NAOTHOCTBI0 900 Kr/M® 250-400 |13-17

34 To xe, 1000 KF/M3 250-400 |53-80

35 |Toxe, 1100-1300 kr/m" 250-450 {390-590

36 |LnakoneM306eToH NAOTHOCTLIO 1500 Kr/M” 250-400 |0,3

MpumevaHns

1 Ansa KNafoK U3 KNpnnya N KaMHern C paclUNBKON LLUBOB Ha Hapy>XHO NOBEPXHOCTU NpuBeLeHHOEe B
y 2
HacTosen Tabanue conpoTMBIEHNE BO3AYXOMNPOHULIAHWIO CneayeT yBenmymBaTb Ha 20 M- “y-Ma/kr.

2 ConpoTunBrieHNE BO3OYXONPOHNUL@HMIO BO3OYLUHbLIX MPOCA0EK U CZI0EB Orpak4atoLinX KOHCTPYKLMUI
M3 CbiNy4mnx (Wnaka, KepamsnTa, NemMsbl U T.M.), PbIXJbIX N BOJIOKHUCTbIX (MUHEpPaNbHOW BaThlI,
COJIOMbI, CTPY>KKN 1 T.M.) MaTepuasnoB ciegyeT MPUHMMaTb PaBHbIM HYJIIO HE3AaBUCMMO OT TOJILLNHBI
cjos.

3 [lna MaTepmnanoB N KOHCTPYKUWI, HE YKa3aHHbIX B HacTosAwen Tabauue, conpoTusneHmne
BO34YXOMNPOHULIAHWUIO ClleayeT onpenensiTe 3KCNepMMeHTabHO.

ConpoTuBJieHne BO34YyXOMNPOHULAHUIO 3aM0JIHEHUIA CBETOMNPOEMOB cneayeT onpenenaTb CoriacHo
12.3, 12.4 n cpaBHMBaTb CO 3HAYEHUAMMN, NOJIYYEHHBLIMN B pe3yfibTaTe CepTUPUKALNOHHbBIX
NCNbITaHUNA.

12.2 MNMpoBepKa orpa>kgaloLWmx KOHCTPYKLUUN Ha cooTBeTCcTBME TpeboBaHuaMm CHulM 23-02 no
CONPOTUBIEHNIO BO3OYXOMNPOHULLAHUIO OCYLLLEeCTBASETCA cnefytowmm obpasom.

OnpepenstoT pa3HOCTb AaBJIEHNI BO3gyXa ‘55", MMa, Ha HapY>XHOW N BHYTPEeHHEeN NOBEPXHOCTAX
3ano/IHEHUS OKOHHOMO NMPoeMa Ha YpPOBHE MoJjla NepBOro HaA3eMHOro 3TaXka NPOeKTUPYyeMOoro
34aHuA cornacHo CHuI 23-02 no dpopmyne

dp = 0,557 [Tex.f = Yint )+ 0,03y, v
, (68)

roe - BbicoTa 34aHMA (0T YPOBHSA MoJia MEPBOro 3Ta)ka [0 BepXa BbITSXXHOW LWWaXThl), M;

. . 3 o
Text it _ yAeNbHbIV BeC COOTBETCTBEHHO HAapYy>XHOIro U BHyTpeHHero sosayxa, H/M™, onpepenaemsiin



no popmynam:

Ya = 34631(273 +:m); (69)

Yg = 3631273+ £ ) (70)

’

text - pacyeTHas TeMnepaTypa HapyXXHOro Bo3ayxa, °C, NpUHMMaeMas CornacHo 5.1;

Lint - pacyeTHasa TeMnepaTypa BHYTpeHHero sosayxa, °C, npnHMMaemMas cornacHo 5.2;

Y- MaKCUMasibHasa U3 CpefHNX CKOPOCTen BeTpa no pymbam 3a SsHBapb, NMOBTOPAEMOCTb KOTOPbIX
cocTaBnseT 16% n 6onee (yCcTaHOBNEHHas NMpu CTaHOapTHOM BbicoTe 10 M), NpuHMMaemas no

Tabnmue 1* CHuM 23-01; and 34aHnM BbICOTOM CBbie 60 M ¥ cnegyeTt YMHOXaTb Ha KoadduyneHT £
N3MEHEHNA CKOPOCTN BeTpa Mo BbICOTE, NPpUHMMaeMbln no Tabnnue 18.

BbicoTa, M KoahpumumeHT 5$np|/| pacyeTHON CKOPOCTU BEeTpa, M/C

2 2,5 3 4 5 6 7 8 10
10 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
100 2,8 2,4 2,2 1,9 1,8 1,7 1,5 1,4 1,2
150 3,2 2,8 2,5 2,1 2,0 1,8 1,7 1,6 1,4
200 3,5 3,0 2,7 2,4 2,1 2,0 1,8 1,7 1,4
250 3,8 3,2 2,8 2,5 2,3 2,1 1,9 1,8 1,5
300 3,8 3.4 3,0 2,6 2,4 2,2 2,0 1,9 1,6
350 4,0 3.4 3,0 2,6 2,4 2,3 2,1 2,0 1,7
400 4,0 3.4 3,2 2,8 2,5 2,3 2,1 2,1 1,8
450 4,0 3,6 3,2 2,9 2,6 2,4 2,2 2,2 1,8
500 4,0 3,6 3,2 2,9 2,6 2,5 2,3 2,2 1,9

MpumedaHne - KosppunumeHThl 51_D,€I7ICTBI/ITe)'Ibel ONA UeHTpasibHOro pervoHa P®. [ina opyrux
pervoHoB P® KoshpnLUMEeHTLI MOTYT MCNOJIb30BaTbLCA YCJ/IOBHO.

req
OnpepensaT HOpMUpPyeMOe CONPOTUBJIEHNE BO3AYXOMNPOHULAHUIO OFpaXKaatloLLnx KOHCTPYKLUIA Hng ,
2 .
M " -4-Ta/Kr, 3a NCKNOYEHNEM 3aMN0JIHEHNIN CBETOBbLIX NPOeMoB, No gopmyne (12) CHuM 23-02



R oGy (71)

roe 2 _ 19 e, 4To 1 B popmyie (68);

y 2
G _ HOpPMUpPYyEeMas BO34YXOMPOHMLAEMOCTb OFpakAatoLmMx KOHCTPYKLUUIA, KI/(M~-4), npuHUMaemas no

Tabnnue 11 CHull 23-02.

red
12.3 HopMupyemoe ComnpoTUBJIEHNE BO3AYXOMNPOHNLIAHMNIO CBETOMPO3PAYHbIX KOHCTPYKUMA ~ % M
‘4Y/Kr, onpenendaT no opmyne

rog _ 213
B (17 Gy Nitw 1 Ao ' (72)

G

y 2
roe - HopMUpyeMas BO34YXOMNPOHULIAEMOCTb CBETOMPO3PAYHOM KOHCTPYKLNUN, KI/(M “-4),

npuHumaemMas no Tabnmue 11 CHulM 23-02 npn &y =10 Ma;
& _ 1o Xe, 4To 1 B hopmyne (68);

fn =10 lNMa - pa3HOCTb AaBseHNA BO3gyXa HA HAPY>KHON N BHYTPEHHEN MOBEPXHOCTAX
CBETONpPO3pavyHON KOHCTPYKLUN, NPN KOTOPOWN onpenenaeTcsa BO3AYXONPOHNLLAEMOCTb
cepTuguumpyemoro obpasua.

12.4 ConpoTunBieHNEe BO34YXONPOHNLAHWIO BbIBPaHHOIO TUMNa CBETOMPO3PaYHON KOHCTPYKL NN R"’ﬂf, M
2
"Y/Kr, onpenenstT no gopmyne

Ry =(UG)w! by ) (73)

’

y 2
roe G BO3YXOMNPOHNLAEMOCTb CBETOMNPO3PAYHON KOHCTPYKLUMUK, KI/(M~-4), npn 40 =10 Ma,
noJlydeHHasi B pe3ysibTaTe cepTUPUKALMOHHbLIX UCTIbITAHWIA;

% - MoKasaTesib peXxuma puabTpaunmn CBETONPO3PaYHON KOHCTPYKLMIN, NMOJSTYHYEHHbIA B pe3yfibTaTe
CEPTUPMKALNOHHBIX NCMbITAHWNA.

e 2 R4
12.5 B cny4ae Fo 2 % BbIbpaHHasA CBETOMPO3paYyHas KOHCTPYKLUS YA0BeTBOpseT TpeboBaHNsaM

CHwnIM 23-02 no conpoTuB/IeHUIO BO34YXOMNPOHULLAHMIO.

¢ R
B cnyvae By < B Heob6X04MMO 3aMEeHNTb CBETOMPO3PAYHY0 KOHCTPYKLMIO 1 MPOBOANTL PacyeThl Mo

dopmyne (73) po yonosnetsopeHus tpebosaHumn CHull 23-02.

12.6 NMpumep pacyeTa Fis npueeneH B U.1 npuno>xxeHus L.

12.7 Bbi6op OKOHHbIX BJIOKOB AJ151 34aHMSA MO X BO3AYXOMNPOHNLIAEMOCTU B COOTBETCTBUN C
knaccudumkaumen no FOCT 26602.2 cornacHo TpebosaHmam 8.6 CHull 23-02 npueBeneH B npnuMepax 2
n 3 (U.1) npunoxxeHuns L.

12.8 lNMpoBepKa 34aHNN U X MOMELLEHNI Ha CTeneHb BO34YyXOMNPOHULLAEMOCTN OCYLLECTBAETCA
corjlacHo meToauke, npusegeHHonm B FOCT 31167*. PekoMeHayeMasa Knaccugpukaums
BO34YyXOMPOHULL@EMOCTN OrpakaatoLnX KOHCTPYKLNIA 06 beKTa NO KPaTHOCTM BO34yXoobMeHa npu

& =50 Ma (%30, 41) (NnoMeLeHns, rpynmbl MOMeLLEHUA (KBapTUPbI) XKUbIX MHOrOKBaPTUPHbIX,
06LLEeCTBEHHbIX, aAMUHUCTPATUBHbIX, ObITOBbIX, CE/IbCKOXO3ANCTBEHHbIX, BCMTOMOraTeIbHbIX
noMeLLeHNn NPON3BOACTBEHHbIX 34aHNN N COOPYXXEHUIN, a TakXXe OQHOKBAPTUPHbBIX 34aHWA B LLesioM)
npuBedeHa B Tabanue 19. Mpu yCTaHOB/IEHNX KJTaCCOB BO3AYXOMPOHNLAEMOCTH "ymepeHHas",
"BblcOKasn", "o4eHb BbiCOKada" cnegyeT NPpUHMMATb MepPbl MO CHUXXEHUIO BO34YXOMNPOHMNLAEMOCTH
06bekTOoB. MNpn yCTaHOBEHUN KNACCOB "HM3Kaa" 1 "o4eHb HU3KaA" B 06bekTax, nMetoLwmnx
BEHTUAALMIO C eCTeCTBEHHbIM NobyXXaeHneMm, cnegyeTt NpMHMMaTb Mepbl, obecnedumsatoLme
OOMNOSIHUTENbHLIA MPUTOK CBeXero Bo3ayxa. Mpumep yaosnetsopeHus TpebosaHun 8.7 CHull 23-02
Nno BO34YXOMPOHMNLAEeMOCTU NOMeLLeHUA 30aHnin, onpefensaeMon CoraacHo BbiLLEeynoOMSAHYTON



MeToAMKe Mo KPAaTHOCTU Bo3ayxoobMeHa npu 49 =50 Ma (%50, y!), npueeaeH B LI.2 npunoxeHus L.

* Ha Tepputopun Poccnnckon degepaunm OKYMeHT He gencteyeT. JencteyeT NIOCT 31167-2009,
30ecb 1 fanee no TeKCTy.

Lp _ 23
KpaTHOCTb Bo3ayxoobmeHa npu 50 Ma (™0, HalMeHoBaHMe Knacca
gyl
nsy <1 O4eHb HM3KaA
]i.’?jn <2 Hwn3kasa
2%nsp <4 HopManbHas
YMepeHHas
4 £ .’250 < 6
Bbicokas
6 i 730 < 10
O4eHb BbICOKas
10 S ?ﬂju

13 PACHET COMPOTWUBJIEHUNA MAPOINPOHUUAHWIO
OIMPAXKIOAKOWNX KOHCTPYKUNIN (SALLUTA OT BJIAT )

13.1 Pac4eT HOPMMPYEMOI0 COMPOTUBIIEHMNS NAPONPOHMNLAHWNIO OrpaXkaatoLen KOHCTPYKUMK (B
npegesnax OT BHYTPEHHEN MOBEPXHOCTM A0 MJOCKOCTY BO3MOXHOM KOHAEHCAUUK) MPOU3BOAAT MO
CHwuI 23-02 ¢ y4yeTOM cneaytowmx TpeboBaHnn.

13.2 NapunanbHoe AaBieHNe HackiWeHHOro BoAsHOro napa £, ‘EU, El, EE, 53, Ma, B popmynax (16)-
(20) CHuI 23-02 npuHMMaloT:

onsa nomeweHnn 6e3 arpeccmBHomn cpebl - no Tabnvuyam C.1 n C.2, Cc arpecCMBHOM Cpenom - rno
Tabnnue C.3 npunoxxenunsa C;

no TemnepaType B MJOCKOCTM BO3MOXXHON KOHAEHCaUWUM ¢, onpeaensemMoi Npu cpeaHen
TemnepaType Hapy>XHOro BO3AyXa COOTBETCTBEHHO XO/10[HOM0, NepexoaHoro, TernJJoro Nepnoaos u
nepuona MecsLeB C OTPMLUATENbHbIMU CPEAHUMU MECAYHBIMU TeMMnepaTypaMn - No opmyne

To =l _[ﬁmf +£:’)[U g +Rc)’fRo
, (74)

roe bt _ 10 Xe, yTom B 5.2.2;
®mi - 10 )xe, yToun B 9.1.2;
b cpenHsa TeMrepaTypa Hapy>XHOro Bo3ayxa ! -ro nepuogaa, °C, onpenensieMas no opmyJsie

::;vfm
! , (75)

t =

o

J



av

; .
roe 7 - cpegHsaa mecavyHas TemnepaTypa Bosayxa < -ro mecaua, °C;

% - YUCI0 MecALEeB ! -ro Nepnoaa;

R . TepMmnyeckoe ConpoTUBNEHNE CNOSA OrpakaatoLen KOHCTPYKLUNM OT BHYTPEHHEN NMOBEPXHOCTH
. 2
[0 MJIOCKOCTU BO3MOXXHOW KOHAeHcauum, m~ -°C/BT;

. 2
Ry conpoTuMB/eHWE Tenaonepenade orpa)kgatouwen KoHCTpykuum, M~ -°C/BT.

MapuunanbHoe AasseHne BoAsHOro napa £, ED, B, &, g dopmynax (16)-(20) CHull 23-02 B
NnoMeLLeHNsIX C arpeccrMBHOM cpenon ob6o3HavYalT COOTBETCTBEHHO: EP,
By Epy E

E

p2 =p3

’

13.3 3HavyeHus napumanbHOro aBjeHns BOASAHOo napa EP, Ma, Haj HacbIWEeHHbLIMU pacTBOpaMu
conen gpna temnepaTtyp 10-30 °C npmnHumatoT no Tabnuue C.3 npunoxxeHns C; ana temnepaTyp HUXe
10 °C oHn MoryT 6bITh onpeaesieHbl No opMyne

Ep = 001Ewy (76)

roe & napumnasbHoOe AaBsieHWe HacbILWEeHHOro BOAAHOro napa, Ma, npuHMMaeTCcs No TeMnepaType B
MJOCKOCTN BO3MOXXHOW KOHAeHCaumm no Tabnuuyam C.1 n C.2 npunoxeHusa C;

PP - OTHOCWTENbHAs BNaXKHOCTb BO3/yXa Ha/l HaCbILLEHHbIM BOJHbLIM PacTBOPOM conu, %, npu £=20
°C, npnHuMaeTca no Tabanue C.3 npunoxenuns C.

B, .
13.4 NapuwnansHoe faBsieHne BOAAHOIro napa ~ B NJIOCKOCTU BO3SMOXXHOW KOHAEHCALNUN HapyXHbIX
3
CTeH 13 Kepam3nTobeToHa Ha KepaM3nToBoM necke (“¢=1200 kr/m~ ), cogepxawem conun NaCl, KCl,
MgCl2 nnm nx cmecu, a Takxxe pacCcTosHME A0 MAOCKOCTU KOHAEHCALUN OT BHYTPEHHEN NOBEPXHOCTH

CTEeHbI S“’B YKa3aHHbIX CTeHaX cienyeT onpenendatTb COOTBETCTBEHHO Mo CbOpMyJ'IaM!

By = 0015, npu i=1, 2, 3, 0; 7

by = 0.0785505 (78)

roe “7- oTHoCUTesbHas BAa>KHOCTb BO34YyXa B Nopax MaTepuana orpaxkaatLen KOHCTpyKuuu, %,
onpepensgemMas B COOTBeTCTBUKU € 13.3;

ams - TONWWNHa yTennntens, M.

NHaekcbl 1 =1, 2, 3, 0 OTHOCATCS COOTBETCTBEHHO K XOJ/I0AHOMY, MNepexoaHoMy, TernJoMy nepuoaam u
nepuoay MecsiLeB C OTPULATENbHLIMU CPEAHUMUN MECAYHbIMY TeMMnepaTypaMu.

Ry, 2 -
13.5 ConpoTuBsieHne naponpoHuuaHuo —*¥, M~ -y-Ma/mMr, O4AHOCNONHOWN UM OTAENLHOIO CN0SA
MHOFOC/IONHOW OrparkfatoLLer KOHCTPYKLUMK cnenyeT onpenenatb no opmMmyne

Ryp =Sf,',¢’ (79)

roe - ToNWMWHA Cos OrpaXkaatoLwein KOHCTPYKLNN, M;

P pacyeTHbIN KO3PDULIMEHT MapPOMNPOHMLLIAEMOCTM MaTepuaia C/os Orpa)kaatoLLen KOHCTPYKLMY,
Mr/(mM-4-T1a), npuHMMaemMbln Mo NpunoxxeHuo .

ConpoTueneHmne NaponpoHNLaHNI0 MHOFOCJIOMHOW Orpa>kgatoLlen KOHCTPYKLUMKU (Man ee 4acTu)
paBHO CyMMe CONPOTUBJIEHNIA NAapPONPOHULAHMNIO COCTaBASAIOWMNX €e CI0EB.



R
ConpoTuMB/IeHME NAPONPOHMLAHUIO ~* INCTOBbLIX MaTEPUAJIOB M TOHKUX CJI0EB NAapOM30aALNN
cnepyeT NpUHMMaTbL NO NpuaoxeHuto L.

MpumevaHnsa

1 COI'IpOTVIBJ'IeHVIe MaponpoHNLIaHNIO BO3OYLIHbIX MPOCN0EK B Orpa>xXgakolWnx KOHCTPYKUMNAX cneayeT
MPUHNMATb PaBHbIM HYJIIO HE3AaBNCUMO OT pPacCnoJiIoXKeEHNA N TOJIWWNHBI 3TUX MPOCJI0EK.

re
2 Ons obecnevyeHns HOPMUPYEMOIrO COMPOTUBIIEHNS MAPONPOHULIAHNIO R”Pflorpamnaromeﬁ

R
KOHCTPYKLUWN CrieflyeT onpenensiTe CONPOTUBIEHNE NAPONPOHULLAHUIO “*P KOHCTPYKLUM B Npeaesnax
OT BHYTPEHHEeN NOBEPXHOCTN A0 MJIOCKOCTU BO3MOXXHOW KOHAEHCALUN.

T = Ly _[(‘f:’nf lay )"rRo ][Ra'nf +ZR)
, (80)

roe | fex - pacyeTHble TeMNepaTypbl COOTBETCTBEHHO BHYTPEHHENO 1 HAPY>KHOrO BO34YyXa

(cpenHece3oHHaa nnn cpegHNasa 3a Nepuoa BnaroHakonsaeHus), °C;

. 2
Ry COMpOTUBJIEHNE Terionepenaye orpakgamuwen KoHCTpykumm, m™-°C/BT;

R:'nf =1 g ,
roe ®m - 10 e, 4yTon B 9.1.2;

ZR. CyMMa TepMUYECKUX CONPOTUBJIEHUI C/I0EB KOHCTPYKLUWN, PACMONIOXKEHHbIX MeXAy BHYTPEHHeN
y 2
NMOBEPXHOCTbLIO N MJIOCKOCTbIO BO3MOXHOW KOHAEeHcauum, M~ -°C/BT.

Mpwn pacyeTe BEJINYUH S Zf‘j‘pacquHble KO3 (PpMLMEHTbI TEMNJIONPOBOAHOCTM MaTEPMasioB CJIOEB
orpaxkgatouen KOHCTPYKLUNN 30aHWIA C arpeCcCUBHON Cpenot MoryT BbiTb MPUHSATLI MO NMPUJIOXKEHUIO
[l Npyn COOTBETCTBYIOLLMUX YCNOBUSAX IKCMyaTaLUN.

13.7 Ona cTeH MPOMbILLNIEHHbIX 34aHUN, noaBep>XeHHbIX BO34ENCTBMIO BbICOKOAKTUBHbIX B

o z
FUFPOCKOMUYECKOM OTHOLLEeHNM aspo3onen (¥7 = 60%) pacyeT no dopMynam (16)-(20) CHuM 23-02
BbIMOJIHATbL He c/leayeT. 3almnTy OT yBJaXKHEHNSA TaKUX CTeH C BHYTPEHHEN CTOPOHbI cnenyeTt
npounssoanTb 6€3 pacyeTa Kak OT HEMOCPEACTBEHHOIO BO34ENCTBUSA pacTBOpa COOTBETCTBYIOLLErO
aspo3o0.s.

13.8 He3aBncumo oT pe3ynbTaToB pacyeTa no opmynam (16)-(20) CHul 23-02 HopMupyemble
reg re
COMPOTMBIIEHNSA NAPONMPOHNLLAHNIO Ry " Rﬂq (B Npepenax oT BHYTPEHHEN NOBEPXHOCTU A0

. 2
MJOCKOCTW BO3MOXXHOW KOHOEHCaLMK) BO BCEX CJIyYassX AOJIKHbI MPUHUMaTbLCA He Bbonee 5 m
‘y-Ma/mr.

13.9 N30nHUK copbumn B 3aBMCUMOCTLM OT MACCOBOI0 COJIECOAEPKAHMA ANS C/y4as orpa)<aatoLuen
KOHCTPYKLINK N3 KepaM3nTobeToHa Ha KEPaM3UTOBOM MecKe, COAEePXKaLleM X0puabl HAaTpus, Kanus
N MarHus, NpuBefeHbl B MPUIoXKeHUn 3.

13.10 OnpeneneHne conpoTMBIEHNSA NAPONPOHULAHMIO MPU HANYUK rpacnkoB copbLnm BbINOHSAIOT
cnenywowinm obpasom.

OTHOCUTENbHYIO BNa)KHOCTb BO3ayXa “7,%, B nopax MaTepvana orpaxaatoLLei KOHCTPYKLMUM
onpeaensaoT rno rpadukam copbumnm rno NpUIoXKEHMio 3 B 3aBUCUMOCTU OT MacCOBOr0

coneconep>xxanus <. Mpu 3ToM BennumHa “# B popmynax (76) u (77) npw pacyeTte EP!'(anl t=1, 2, 3,

0) onpepensieTcs no rpadukam copbuum npu ¥ =10%, a npu pacyeTte Fpo_ no rpagukam copbumnm npmn
¥ =15% no npunoxenuto LL.

13.11 NpwumMep pacyeTa CONPOTUBJIEHUSA MAPONPOHULLAHUIO LaH B MPUJIOXKEHNN 3.

14 PACHET TEMJIOYCBOEHWNA MOBEPXHOCTW MNMOJ1IOB



14.1 TennoycBoeHMe NOJI0B 34aHUN O0JI>KHO COOTBETCTBOBaTb TpeboBaHmam CHull 23-02. PacyeTHbIN
des
¥ 2
rnokasaTe/ib TernJIOyCBOEHMA NoBepxHocTu nona ~F , BT/(Mm~-°C), onpegenseTca cnenyoLlmnm

obpazom:

. . = >
a) ecnn NoKpbITME Nona (NepBbin C/I0M KOHCTPYKLUMM NO1a) UMEEeT TEMJIOBYO NHEPLUIO Dy=fys 2 0=5,
TO MoKa3saTeslb TEMJI0YCBOEHNA NOBEPXHOCTW NoJla C/IeAyeT onpenensaTb No popmyne

des _
T, (81)

6) ecqiv nNepBble # CI0eB KOHCTPYKLMK rona (# 21) uMeloT cyMMapHYyto TensioByio MHEpPLINIO

Dy+Dy+. +D, <05 20,5

+ + ..+
, HO Tennosas nHepumsa (* +1) cnoes Dty tot Dy , TO NoKa3aTesb

T
TEenJIoycBoeHmMs noBepxHOCTN nosa fcne,u,yeT onpenendaTb nocnenoBaTeJibHO PpacHeToOM
rnokasaTenen TennoycsoeHnA HOBerHOCTeIZ CJ10€B KOHCTPYKLUMNU, Ha4YnUHasa ¢ #-ro no 1-ro:

ansa %-ro cnos - no opmysne

Yfigs _ (23_”33 +a, 4 )J’[U,ﬁ + R, 5n+1)

: (82)
ons i_ro cnos (i=.’2_1; %-2;, .., 1) - no popmyne
¥ =(4Rz-s;-j‘ + I )flz1+R:'}’;‘+l). (83)

das
[Toka3aTesb TenJioycBoeHnda NoOBepXHOCTW Nnona S NMPUHNMaeTCA paBHbIM NMOKa3aTe o

TEenaoycsoeHnsa noBepxHoOCTn 1-ro cnos Yl.

B ¢popmynax (81)-(83) n HepaBeHCTBax:

Dl, DE, Dot _ TennoBas UHEPLUUS COOTBETCTBEHHO 1-ro, 2-ro, ..., (* *1)-ro cnoes KoHCTpyKUUN
rnona, onpegensemasn cornacHo 11.1.9;

. 2 :

& , By TepMMYECKMe ConpoTuBeHuns, M~ -°C/BT, COOTBETCTBEHHO :-ro U #-ro CJI0EB KOHCTPYKL UK

nona, onpegensemblie No popmyne (6);

8, %, % S+l. pacyeTHble KO3MMPULMNEHTHI TENIOYCBOEHNSA MaTepuana COOTBETCTBEHHO 1-ro, i-ro, #-
2

ro, (#*1)-ro cnoes KoHcTpykuun nona, BT/(M*-°C), NpuHMMaeMbie Mo pesyabTaTaMm

TENNOTEXHNYECKUX UCTIBITAaHUA WA MO NPUIoXeHWo [; Npyn 3ToM ANs 303aHWUIA, MOMELLEHUNN W

OTAesIbHbIX Y4aCTKOB, NpMBeAeHHbIX B N03.1 n 2 Tabnnusl 13 CHul 23-02, - BO BCex cayyasax npu
YCJIOBUMN 3KCMyaTaumnm A;

%41 nokasaTens TennoycsoeHns nosepxHocTh ((*1)-ro cnos KOHCTPyKLMM N

ona, BT/ (M2'°C).

das
14.2 Ecnm pacyeTHast BeMYnHa “ nokasaTens TenaoyCcBOEHMs NOBEPXHOCTM MoJa OKaXkeTcs He
o ¥ y
6osiee HOpMATUBHOM BENNYUHBLI 4, ycTaHoBNeHHOoN B Tabauue 13 CHuM 23-02, To 3TOT non
des 5 ypreg
yOOBETBOPAET TPe6OBaHUAM B OTHOLLEHUN TEMJI0YCBOEHNS; ecnn ', To cnepyeT B3aTb
OPYry0 KOHCTPYKLMIO Mona Uin U3MEHNTb TOJILNHBI HEKOTOPbLIX €ro C/I0eB 4,0 YAO0BIeTBOPEeHUS
}fde.s < preg
TpeboBaHMAM I

14.3 TennoTexHNYECKas XapaKTEPUCTUKA MoJsia B MecTax OTAbiXa XXMBOTHbIX MPU coaep>XaHun nx bes
des
NOACTUNKN ONpeaenseTca BblYNCAAEMbIM NMoKasaTesleM Tenl10yCBoeHUs nosepxHocTy nona *JF

KOTOpPbIA A0/XKeH 6bITb He 60/1ee HOPMUPYEMOW BENNYUHbI, MPUHUMAEMOWN PaBHOW: OJ1s1 KPYNHOIo
poraToro CKOTa MOJIOYHOIr0 HanpaBJ/IEHNS N MOJIOOHSKA A0 YeTbIpeXMeCA4YHOro Bo3pacTa (KpynHoro



o 2
poraTtoro ckota n cBuHen) - 12,5 BT/(M™-°C); A8 OTKOPMOYHbIX XNUBOTHbIX C YETbIpEXMECAYHOr o

BO3pacTa: CBMHew - 17 BT/(M°-°C) 1 KPYMHOIro poraTtoro ckoTa - 15 BT/(M>-°C).

PacyeTHble KO3 PMLMEHTbI TEMNJONPOBOAHOCTM MaTEPMAIOB CJI0OEB KOHCTPYKLMW Nosa B MecTax
OTAbIXa XXWUBOTHbIX ClegyeT NMPUHUMaTb NMPU 3KCNJyaTauNOHHON BIa>XHOCTU 3TUX MaTepuasioB, HO He
BblLLE, YEM MpKM YCJI0BMAX 3KCNayaTaumm b no npunoxeHuto [. B cnyyae npMMeHeHUs cneumanibHbIX
rnapocobunsnpoBaHHbIX MaTepPManoB AOMNYCKAETCS NPUHUMATb YKa3aHHbIe XapaKTepUCTUKN NMpu
yCNOBUAX 3KCMyaTaumm A.

14.4 Mpumep pacyeTa NnpuseneH B npunoxeHuu 0.

15 KOHTPOJIb HOPMUPYEMbIX MOKA3ATENEWN TENNO3ALLNTHI
3A0AHNN

15.1 lMpwn NpoekTUpoBaHUM 34aHNA cnefyeT ycTaHaBamBaTb corsiacHo CHull 23-02 knacc
3HepreTuyeckon appekTnBHoCcTM A, B nnm C, no TpeboBaHMIo 3aKa3ymka Uav Bnajgenbla 34aHuns,
obecrne4ymBaloLLni 3a4aHHbIA pacxon TEMIOBON SHEPIrUM Ha Mogaep KaHNe NapaMeTpoB
MUKPOKJIMMaTa NMOMELLEHNA C Y4EeTOM KJIMMAaTUYECKOro panoHa cTpouTenbcTtBa. KOHTpoOb
TEeNNOTEXHUYECKUX U IHEPreTUYeCKUX nokasaTesien Npu NPoOeKTUPOBAHNM U 3KCNEepTU3e NPOEKTOoB
Ha UX cooTBeTCTBNE HOpMaM CHwuI 23-02 cnefyeT BbINOAHATL MO AAaHHLIM 3HEPreTUYECKOoro
nacnopTa.

15.2 KOHTpOJIb Ka4yecTBa U COOTBETCTBME TEMJ0BOWN 3aLUNThLl 34aHUA N OTAE/bHbIX €ro 3/IEeMeHTOB
HopMaM CHull 23-02 npu akcnayaTaumm 34aHNN OCyLLLeCTBSAIOTCA akkpeanToBaHHbIMU ToccTpoeM
Poccun ncneiTaTenbHbIMU NabopaTopusaMM NyTEM SKCMEPUMEHTANIbHOIO onpenesieHNs 0OCHOBHbIX
nokasaTeJsiel Ha OCHOBE roCy4apCTBEHHbIX CTaHAAPTOB HA MEeTOAbl UCMbITaHUA CTPOUTESIbHbIX
MaTepuasioB, KOHCTPYKLUN N 0O6bEKTOB B LLesIoM. [1pn HECOOTBETCTBUN haKTUYECKUX NMOKa3aTenemn
NPOEKTHbIM 3HaYeHnAM creayeT pa3pabaTbiBaTb MePONPUATUSA MO YCTPaHEHUIO AedeKTOB.

15.3 OnpepeneHune TenaoTeXHUYECKMX NokKasaTesnien (TensonpoBoAHOCTY, TEMJI0YCBOEHMS,
BJIAXKHOCTU, COPOLIMOHHbBIX XapaKTePUCTUK, NapornpoHNLLAEMOCTHW, BOLOMOr JIOLLEHNS,
MOPO30CTONKOCTHN) TEMJIOU30JALMOHHbBIX MaTepPUasoB N KOHCTPYKLMIA NMPOU3BOANTCSA B COOTBETCTBUN
C hepepanbHbiMu cTaHaapTamu: TOCT 7025, TOCT 7076, FOCT 17177, TOCT 21718, FOCT 23250,
FOCT 24816, NOCT 25609, NOCT 25898, NOCT 30256, TOCT 30290.

PacyeTHble 3HaYeHUA TENNOTEXHNYECKNX NOKa3aTenen MaTeprasoB U KOHCTPYKUMIA onpeaensoT
CorniacHoO NPUI0XKeHUto [l uan no MeTognke, NpUBELEHHON B NpuaoXeHun E.

15.4 OnpepgeneHne TeNJ0TEXHUYECKMX XapaKTEPUCTUK (CONPOTMBIEHUA Tenaonepenaye u
BO34YXOMPOHUL@HNIO, TEMJIOYCTONYNBOCTU, TEMNOTEXHNYECKON OQHOPOAHOCTN) OTAESbHbIX
KOHCTPYKTUBHbIX 3JIEMEHTOB TEMJIOBOW 3aLLUMTbI BbIMNOJIHAOT B HATYPHbIX YCN0BUSAX N1Mbo B
NabopaTopHbIX YCNOBUAX B KIIMMAaTUYECKNX KaMepaXx, a TakXKe MeTogaMn MaTeMaTN4YeCckoro
MOOeNMpPoBaHMA TeMnepaTypHbIX nonen Ha 3BM cornacHo NOCT 25380, T'OCT 26253, T'OCT 26254,
FOCT 26602.1, TOCT 26602.2, TOCT 26629, TOCT 31166, TOCT 31167.

15.5 Knacc sHepreTuydeckom sdpdeKTUBHOCTWN 30aHNS Ha CTaAuUM 3KCNyaTauum npmceBamBaeTcs no
OaHHbIM HaTYpPHbIX TEMNOTEXHNYECKNX UCMBbITAHN HE MeHee YeM Yepes rod nocse Beoga 34aHus B
akcnayaTauuto. NpucBoeHme Knacca aHepreTn4eckom ahpeKTUBHOCTY NMPOMN3BOANTCS MO CTEMNEHN
OTKJIOHEHUSA yOesibHOro pacxona TenjoBon saHeprun (Moay4eHHOro B pe3ysibTaTe UCMbITaHUN n
HOPMaJIN30BaHHOIr0 B COOTBETCTBUM C pacyYeTHbIMUK ycnoBusamm cornacHo NOCT 31168) B cpaBHEHUN C
pacyYeTHbLIMKX MO AaHHbIM HOPMaM B COOTBETCTBUU C Tabnunuen 3 CHull 23-02. YCTaHOBJIEHHbIA Knacc
JHepreTn4eckom ahppeKTUBHOCTUN CedyeT 3aHeCTU B SHEPreTUYeCKNN NacnopT 34aHus.

15.6 MNMpwn ycTaHOBAEHUN KNacca SHepreTndeckom sphekTUBHOCTN A1 MOCTPOEHHbLIX UK
PEKOHCTPYMPOBAHHbLIX (KannTaabHO PEMOHTUPYEMBbIX) 3A4aHUIA cornacHo Tabnuuye 3 CHull 23-02:

- A un B ("o4eHb BbICOKMI" 1 "BbICOKMI"), NnogpsaaHble N Apyrve opraHm3aunn, y4acTBoBaBLUME B €ro
MPOEKTUPOBAHNN N CTPONTENLCTBE, @ TakXXe NPennpuaTnS - U3roTOBUTENN NPOAYKLUN,
cnocobcTBOBaBLUME OOCTMXKEHMIO 3TOr0 KNacca, ciegyeT SKOHOMUYECKN CTUMYJINPOBATD;

- D ("Hu3kun"), cnepgyet npegycMaTpmBaTh WTPaMHbIE CAHKLUN.

MopAaoOK 3KOHOMNYECKOro CTUMYJINPOBAHNA U WTpadHbIe CaHKLUMK onpenensatoTcs
3aKOHOOaTENbCTBOM Cy6'beKTOB depepaumuv 1 peieHnAMN nx a,EI,MI/IHVICTpaLl,VII7I.



15.7 Mpwn yCTaHOBAEHUN KlaCCa SHEPreTNYECKON 3PHEKTUBHOCTIN ONA CYyLLECTBYOWMNX 30aHNN
cornacHo Tabnuue 3 CHul 23-02:

- D ("Hn3kun"), cnepyeT npeaycMaTpuBaTb MEPOMPUATMA MO MOBbLILLEHUNIO SHEPreTUYEeCKoNn
3P PEKTNUBHOCTN 3TOr0 34aHNA NYTEM PEKOHCTPYKLMK CcOrslacHo pa3geny 10 HacTosawero Ceoda
npaswun,

- E ("o4eHb HM3KKNIN"), pPEKOMEHOYIOTCHA MEPONPUATUS MO NOBbLILLEHUIO SHEPreTNYEeCKON
3P PEKTUBHOCTN 3TOr0 34aHNA NYTEM PEKOHCTPYKLMKN B BaMKanLLen nepcrnekTruBe CorjacHo
yKa3aHusaM pasgena 10.

Mopsafok o4epefHOCTU PEKOHCTPYKLUUN 34aHUA MO NOBbLILLUEHNIO UX SHEPTrOdI(PEKTUBHOCTU U YCI0BUSA
hMHaHCUPOBaAHNSA PEKOHCTPYKLUNM ONpeaensanTca peleHnaMn agMmmHmucTpaummn cybbLekTos
depepauunun.

16 COCTAB N COOAEPXXAHWE PA3LOEJIA NMPOEKTA
"IHEPT O2OPEKTNBHOCTb"

16.1 OBLLUUME MOJIOXKEHWA

16.1.1 MpoeKT 34aHNa OO/KEH coaep)xaTb pa3zgen "dHeproahHekTUBHOCTL" cornacHo TpeboBaHNAM
CHwu 23-02, CHwnlM 31-01 n CHul 31-02. B 3ToM pa3aene Oo/HKHbl ObITh NpeacTaB/ieHbl CBOAHbIE
nokasaTesin SHepro3PPeKTUBHOCTU NPOEKTHLIX peleHnin. CBOAHbIE NOKa3aTenun
SHEpProaPeKTUBHOCTU [O0JKHbI ObITb COMNOCTABJIEHbI C HOPMATUBHBIMU MOKa3aTeNAMun
CTpOUTESNIbHbLIX HOPM. YKa3aHHbIN pa3fen BbINOJIHAETCHA Ha CTaAMaxX NpeAnpoeKTHOMN U NMPOEeKTHOM
OOKYyMeHTauuu.

16.1.2 MNMpwn HeobxoammMocCcTun K pa3paboTke pa3aesna "IHeprosPPeKTUBHOCTL" 3aKa34YNKOM 1
MPOEKTUPOBLLMKOM NPUBJIEKAOTCSA COOTBETCTBYIOWME CreunanncTbl U 3KCNepTbl U3 APYrnX
opraHusauyunn.

16.1.3 OpraHbl 3KCMepTn3bl OO0JIKHbI OCYLLECTB/IATL NPOBEPKY COOTBETCTBUA AaHHbIM HOpMaM
NpeanpoeKTHON U NPOEKTHON AOKYMeHTaLuuun.

16.2 COOQEP>XAHWE PA3OEJIA "SHEPI O2®PPEKTNBHOCTb"

16.2.1 Pazgen "SHeprodaheKTUBHOCTL" A0JIKEH coaep)XaTb IHEPreTUYeCKNI NacnopT 34aHNSA C
MOACHUTENbHOW 3anMMUCKOM U COOTBETCTBYOLWMMN pacyeTaMun, KNacCbl SHEPreTUYeCKon

3P PEKTUBHOCTN 34aHNSA B COOTBETCTBUN C Tabnnuen 3 CHul 23-02, 3aK04eHME O COOTBETCTBUM
npoekTa 34aHnsa TpeboBaHNAM HACTOALLMX HOPM N PEKOMEHAALUN MO MOBbLILLEHUNIO SHEPreTUYeCcKon
3P PEKTNBHOCTN B C/lyHae HeobxoammMocTn oopaboTKu npoekTa.

16.2.2 MoacHUTeNbLHasa 3annucka pasaesa AoJIXKHa cofepiKaTb:
a) obLLYyI0 XapaKTePUCTUKY 3aMpPOeKTUPOBAHHOIO 34aHUS;

6) cBeAeHNA 0 NPOEKTHbIX PEeLLIEHNAX, HanpaBJ/IeHHbIX Ha NOBbILLEHNE 3PPEKTUBHOCTH
NCNO/Ib30BaHNS SHEPrUn:

- PpacyeTHble NoKa3aTeJiIn N XapPaKTePUCTUKN 30aHUSA,

- ONMCaHNe TEXHUYECKNX pPeLleHNn orpakaatoLnx KOHCTPYKLMIA C pacyeToM NpuBeaeHHoro
CONpPOTUBNEHNA Tensionepeaaye C NPOTOKOJIAMM TEMNNOTEXHUYECKNX UCMbITAHUNA,
NOATBEPXXAAKLLNMN MPUHATbIE PacYeTHbIe TeMJOTEXHNUYECKME NOoKa3aTesn CTPOUTESbHbIX
MaTepUanoB N KOHCTPYKLNIA 1 cepTUDUKATbI COOTBETCTBUS A1 CBETONPO3PAYHbIX KOHCTPYKLUNNA;

- MPUHATbIE BUAblI NPOCTPAHCTBA NO4 HUXXHUM U Hal BEPXHMM 3TakaMu C yKa3aHMUeM TeMnepaTyp
BHYTPEHHEro Bo3ayxa, NPMHATLIX B pacyeT, HaJlnyme MaHCapOHbIX 3Ta)Kel, NCNOoJIb3YyEMbIX OS5
XNnbs, TaMbypoB BXOAHbIX ABEPeN BeCTUbINen, 0OCTEKNEHUS NOOXNN;

- TEMJIOTEXHNYECKNE PaCHEThbIl Orpa>KgatoLmnx KOHCprKLI,I/IIZ;
- TEMJIOTEXHNYECKNE PaCHeEThbl TEMJIOI0 YepaakKa N TeXNnoanosbi,

- MPUHATbIE CNCTEMbI OTONMNIEHUNA, BEHTUNAAUNN N KOHOANLUMNOHNPOBaHNA BO34YyXa, CBeOAEHNA O HaTN4YUKN



npmbopoB y4eTa n perynmpoBaHms, obecneymBarowmx 3(HeKTMBHOE NCMOSb30BaHNE SHEPIUN;

- CneunanbHble NPUEMbI MOBbLILLEHNS SHEPr03(hEKTMBHOCTM 34aHNS, B TOM YUCSIe YCTPOMCTBA Mo
NacCMBHOMY NCMOJIb30BAaHMIO COJIHEYHOW SHEPrun, CUCTEMbI YTUN3ALUN TENIOTbI BbITAXHOIO
BO34yXa, Tenaomsonsums TpybonpoBofOB OTOMNIEHNS N FOPSYEro BOAOCHAOXEHNS, NPUMeEHeHNe
TenJaoBbIX HACOCOB U MpoYee;

- MHOPMaLMIO O pasMeLLEHNN NCTOYHMKOB TenaocHabxxeHus ons obbekTa. B HeobxoanMbIX Criyyasnx
NPUBOANTCSH TEXHMKO-3KOHOMUNYeCKoe 060CHOBaHNE SHEProCHAabXXEeHNSA OT aBTOHOMHbIX MCTOYHUNKOB
BMECTO LleHTpaJIN30BaHHbIX;

B) pacyeTbl TEMJIO3IHEPreTUYECKNX NokasaTesiel N CONnoCcTaB/IEHNE NMPOEKTHbIX PeLleHnin B 4acTu
3HepronoTpebneHns c TpeboBaHNAMM AaHHbIX HOPM.

Mpumep cocTaBsieHna pa3gena "dHeproapeKTUBHOCTL" 06LWLEeCTBEHHOI0 34aHNA NPMBEAEH B
npuioXXeHun 4.

17 COCTABJIEHVNE SHEPIETUYHECKOI O MNMACMNOPTA 30AHUA

17.1 SHepreTn4ecKNn NacnopT rpax4aHCKOro 34aHusa cnegyeT paspabaTbiBaTb COrlacHoO
TpeboBaHuam 12 CHul 23-02 gna KOHTPOSIA KaYecTBa Npy CTPOUTENBLCTBE M IKCMJlyaTauum 30aHUN.

17.2 DHepreTn4YeCcKn NacnopT A0JIXKEH BXOOUTb B COCTAB NPOEKTHOW U NMpueMocoaTouYHON
OOKyMeHTauun BHOBb BO3BOAMMbIX, PEKOHCTPYMPYEMbIX, KarnnTasibHO PEMOHTUPYEMbIX 30aHUNA, Npun
ocywecTBaeHUn QyHKUUN nHcnekumen F'ACH n npu npueMke 3g4aHus B aKCnyaTaumio.

17.3 PeweHune o BbibOpe 3KCMayaTUpPyeMbiX 30aHUA ONA 3aN0JIHEHNS SHEPreTUYeCcKoro nacrnopTa
OTHOCUTCA K KOMMETEHL NN OpraHoB aAMNUHUCTpaunm cybbekToB Penepaumu.

17.4 laHHbIe, BKJIIOYEHHbIE B 3HepFeTI/I‘-ieCKI/II7I nacnopT 3A4aHNA, A0JIKHbI N3N1aratbCq B
HVI)KeI'IpVIBED,eHHOVI nocnenoBaTeJibHOCTWU:

- cBeaeHumda o Tune m beHKLI,VIOHa)'IbHOM Ha3Ha4YeHWUN 34aHUS, ero 3TaXKHOCTN N obbeMe;

- DaHHble 06 06'beMHO-I'I)'IaHVIpOBO‘-IHOM peleHnn Cc ykadaHmneM gaHHbIX O reoMeTpu4ecknx
XapaKTEPUCTUKaX N OpUeHTaUnn 30aHnA, naowagn ero orpa>Kaatownx KOHCprKLl,I/IVI n nona
oTanJMBaeMbIX NOMELLEHUN;

- KNINMaTU4eCcKne XapakKTepncTtmkmn pa|7|0Ha CTpounTeNIbCTBa, BKJIl0O4HaA AaHHbIe 06 oToNUTENbLHOM
nepunoage,

- MPOEKTHbIE AaHHbIE MO TErMJ103aWnTe 30aHNA, BKJIlOYHaloLWmne npmneegeHHblie CONpoTuBIEHUA
Tensonepenaye, Kak otTaesibHbIX KOMMOHEHTOB Orpa>XgatoLnx KOHCprKLI,VIM, TaK 1 34aHNA B LLeJIOM;

- MPOEKTHbIe AaHHble MO CUCTeMaM noagaep>XaHna MUKpPoKIMMaTa “n cnocobam unx peryamnposaHna B
3aBUCMMOCTMN OT UBMEHEHUSA KIMMATNYECKMUX BO3OENCTBUIA, MO CUCTEMaM TennocHab)XeHna 3gaHuns;

- MPOEKTHbIE TENMJIOOHEPIreETNYHECKNE XaPaKTEPUCTUKN 30aHNA, BKJIIOYaOLWNE yaeJibHbIE paCXodbl
o 2
TEenJoBOM SHEPrmum Ha OTonJIeHne 30aHns B Te4eHUe OTOMUTESIbHOIrO Nepmoaa No OTHOLWEHNIO K 1 M

. 3
oTanamBaemon naowaan (mnm 1 M~ oTanamBaemoro obbema) u rpagyco-cyTkam OTONMTENbHOMO
nepuoaa;

- N3AMEHEHNA B NOCTPOEHHOM 30aHUNN (06beMHO-I'IJ'IaHI/IpOBO‘-IHbIe, KOHCTPYKTWUBHbIE, CUCTEM
noanep>xXxaHms MVIKpOKJ'IVIMaTa) Mo CpaBHEHUNIO C MPOEKTOM;,

- pe3ynbTaTbl UCMNbITaHUA 3HepFOI'IOTp66J'IeHVI9| M TenJI0BOW 3aWNTbl 34aHNUA Nocsae roguyHoro
nepunoga ero skcrlyatTauumum,

- KJTACC 3HepreTn4eckomn 3hheKTUBHOCTUN 34aHUS;
- pEKOMEHAALNN MO MOBBILEHUIO SHEPreTUYECKO 3(h(HEKTUBHOCTU 34aHUS.

17.5 DHepreTunyeckasa spPpeKTUBHOCTb 30aHUA onpefenaeTca No cneayowmnm KpuTepuamMm:

das
yp,eanbuZ pacxon TennoBon SHEepPrmnn Ha oTornJieHNMe B Te4eHne oTonnTesZIbHOro nepmnoaa 9h ,



KIDK/(M 2 -°C-cyT) [KIDK/(M” -°C-cyT)];
noka3saTeslb KOMMNaKTHOCTU 30aHUA kﬂ, 1/m;

. 2
obLWmn KoadhPrUNEeHT Tensonepenayn 3gaHms Km, Bt/(M™-°C);
npuBeLeHHbIV KO3 PUNLMEHT Tenaonepenadn 3gaHna 4epes HapyXHble orpa)kgatoume KOHCTPYKLUn

fr
L , BT/(M2 °C);

inf
YCJI0BHbIN KO3(h(pULmeHT Tensnonepenaymn 3gaHus Lo , YHUTbIBaOWNWN TENJI0NOTEPU 3a CHET

VHUIbTPaUUN U BEHTUIALUN, BT/(M2'°C);

y -1
KPaTHOCTb BO34yXx006MeHa 34aHns 3a OTONUTENbHbIN nepuog *a, 4™ ;

KO3(h(prumeHT oCcTeKNeHHOCTHN hacana 30aHunsA 7

17.6 NcnblTaHna n NpUCBOEHUE Klacca aHepreTnyeckon speKTUBHOCTU OOJIXKHbI BbINOJIHATLCSA
He3aBUCUMbIMU OpraHm3aumsamm (npmamm), akKkpeAnToBaHHLIMU B yCTaHOBJIEHHOM nopsiake. B
c/lyyae nosiydeHnsa pesynbTaTa UCMbITaHUA HUXe "HOPMasibHOr0" YPOBHSA UHCMEKTUPYOLLEN
opraHmsauumn cnepyet pa3paboTaTb He3aMegNUTESIbHbIE MepPbl MO NOBbILLEHUIO
3HepProaPPeKTUBHOCTN 30aHUS.

17.7 Ona cywecTBYOLWNX 30aHUA SHEPreTUYeCKUn nacnopT 34aHns cnenyeT pa3pabaTbiBaTb NO
3alaHUSaM OpraHmM3aLunin, oCyLLECTBASIOWMNX IKCMyaTalMIo XXMUN0ro ooHaa 1 3aaHUn obLecTBEHHOro
Ha3Ha4veHusd. [1pn 3TOM Ha 34aHNSA, NCNOJIHUTENIbHasA JOKYMEeHTaunsa Ha CTPOUTE/IbCTBO KOTOPbIX He
COXpaHuWachk, aHepreTU4yeckme nacnopTa 34aHUA COCTaBNAIOTCA HA OCHOBe MaTepuasios bopo
TEXHNYECKON MHBEHTapM3aLUnm, HaTYPHbIX TEXHNYECKMX 06CNef0BaHNN U N3MEPEHUI, BbIMOJHAEMbIX
KBannpuunpoBaHHbIMU cneunaancTtamMmm, UMerLWmnMMn JINLEH3NIO Ha BbIMNOJIHEHVE COOTBETCTBYIOLLMX
paboT.

17.8 Onsa »Wnblx 30aHNA C MPUCTPOEHHbLIMY HEXWBIMU NOMELLEHUSIMU SHEPreTUYeckmne nacnopTa
cnenyeT, Kak NpaBuJio, COCTaBAATb Pa3aesibHO Mo XKWUJ0M YacTu N Ka)K oMYy NMPUCTPOEHHOMY
HeXxunnomy 6J10Ky; AN BCTPOEHHbIX MOMeLLeHNA 06LLEeCTBEHHOr0 Ha3HAYeHNs XNUbIX 30aHWN (He
BbIXOAALLMX 33 MPOEKLMIO XXNIO0M YacTW 30aHUS) SIHEPreTU4YeCcKnin NacnopT COCTABASAETCS Kak as
00HOro 3aaHus.

18 3AMNMOJIHEHWNE 2HEPIETUHECKOI O MACIMOPTA >XWNJ10I'O
3OAHUSA

dopMa sHepreTUHeCcKoro rnacrnopTa 34aHusa npmeeaeHa B npunoxxeHuu O CHull 23-02. Npumep ero
3amnoJIHEHUS OIS XKWUI0ro 34aHna npueBeneH HMxxe n B Tabnuue 20. MeToanka pacyeTa
TenJoTeXHNYECKNUX U SHepreTnyecknx napaMmeTpoB Ha NpuMepe 3Toro 3gaHna npueeneHa s 1.2
npunoxxeHumsa U.

lTpumep

JeBAaTnaTa)KHOE 3-CEKLMOHHOE XMnoe 3gaHne cepmn 121 npegHasHa4vYeHo ia CTPOUTENbLCTBA B
r.TBepun. 3gaHne COCTOUT N3 ABYX TOPLEBbLIX CEKLUUA 1 ogHon psagoson. Obuiee yncnio kBapTup - 108.
CTeHbl 34aHNS COCTOAT U3 TPEXCJIOMHbIX Xene306eTOHHbIX NaHesien Ha r’MbKMX CBA3SX C
yTenamtenem U3 NeHOMONCTUPOIIA, OKHA - C TPEXCJ/IONHbIM OCTEKNIEHNEM B pa3aefibHO-CrapeHHbIX
OepeBSHHbIX NepenneTax. Yepaak - TeNJbIN, MOKPbITUE - TPEXCJIONHbIE XKele306eTOoHHbIe MINTLI C
yTenanTenem n3 neHonoancTuposa. Texnoanosbe C pa3Bogkon TpybonposonoB. 3aaHne
MOAKJIIOYEHO K LLEHTPAJIM30BaHHOM CUCTEME TEMIOCHAbXEeHNS N MMeeT OAHOTPYOHYIO CUCcTeMy
OTOMJIeHNs C TepMoCTaTaMum 6e3 aBToperyanpoBaHnsa Ha BBode.



JaTa 3anosHeHus (4Ymcno, mecsu,

ron)
AOpec 30aHuns r.Teepb
Pa3paboTyuk npoekTa LHUN3Mxunnwa

Appec n TenecoH paspaboTymka

MockBa, AMnUTpoBCKOE Wocce, 96; Ten.

(095)9762819
Lndp npoekTa Cepusa 121
PacyeTHble ycnoBus
N HauMeHOBaHME pacyeTHbIX NapaMeTpos O6o3Ha4vyeHne |EgnHuubl namepeHusa(PacyetHoe
n.m. cuMBONa napameTpa 3Ha4vYeHne
1 PacyeTHasa TemnepaTypa BHYTPEHHEro o oC 20
Bo3ayxa
2 PacyeTHasa TemnepaTypa Hapy>XHOro oC 29
BO34yXa ;
exf
3 Pac4yeTHas TeMnepaTypa TernJoro yepnaka °C 14
‘CC
4 PacyeTHaa TeMnepaTypa Texnonnosbs °C 2
fc
5 MpoJo/HKNTENIbHOCTb OTOMUTESIbHOIO 2 cyT 218
nepuonaa
6 CpenHsasa TeMnepaTypa Hapy>XHOro Bo3ayxa oC 30
3a OTONUTENbHbLIN Nepunog f '
7 pafyCco-CyTKM OTONUTEsNIbHOroO nepmnoaa Dy °C-cyT 5014

OYyHKLMNOHaIbHOE Ha3Ha4YeHne, TUMN N KOHCTPYKTUBHOE pelueHne 30aHns




8 |Ha3Ha4deHune

Xwunoe

9 |Pa3MelleHMe B 3aCTpOliKe

OTaenbHO cTosLee

10{Tun

MHoroasTa)kHoe, 9 aTaxen

11

KOHCTPYKTUBHOE peLleHne

KpynHonaHenbHoe, »xenesobeToHHOE

N ggsg::::::a HopmaTuBHoOe I(Dr?cggl:gge) daKTnyeckoe
- Moka3saTesb ML 3HaYyeHune 3ngeHV|e 3HavyeHune
o A H nokasartend noka3sartend
n3MepeHns nokasaTens

1 2 3 4 5 6
FeomeTpuyeckune rnokasaTtesnu

O6Lwan niowanb HapyXHbIX
12 |orpakpaloLnx KOHCTPYKUUIA 3aaHus, B |4 2 - 5395

TOM Yucne:

cTeH ' - 3161

OKOH 1 BasIKOHHbIX OBepen AF, M2 - 694

BUTpaXxxen Ar m? - -

thoHapei Ap 2 - -

BXOAHbIX ABEpPel 1 BOPOT Ag 2 - -

MOKPLITUI (COBMELLLEHHbIX) 4 e - -

YyepAayHbIX NepekpbITUM (X0104HOMr0 4 2 ) )

yeppaaka) » M

nepekpbITUI TenblX Yepaakos 4 e - 770

MepeKkpbITUA Hah TEXMOAMNMObAMMN Af’ M2 - 770




MepekpbITUA Had HeoTanJiMBaeMbIMU A 2 i i
nogeajaMmm Uan NoAnoabLAMN ' M
MepekpbLITUA Had NpoesaamMu 1 nojg A 2 i i
3pKepamMu M
noJsia Mo rpyHTy Ar w2 - -
13 [Mnowanb KBapTUp e - 5256
MonesHas naowanb (06LWeCTBEeHHbIX 5
14 ) A - -
3J0aHnN) ’
15 [Mnowanb XWUbiX MOMeLLEeHNN 4 e - 3416
PacyeTHasa nnowanb (06WeCcTBEHHbIX 5
16 - 4 m - -
30aHunN) ,
17 |OTanauBaeMblii 06beM oM’ - 18480
18 Koa(hpuumeHT ocTekneHHoCcTn hacana I 0,18 0,18
30aHuns
19 [Noka3aTeNb KOMNAKTHOCTU 30aHNS jo s 0,32 0,29
TennosHepreTuyeckme rnokasatenm
TennoTexHUYeCcKne nokasaTenun
20 |[[MpunBeneHHOe conpoTuUBJIEHNE RT3
Tensonepenaye HapyXHbliX °,mMm"-°C/BT
orpa>kgeHun:
CTeH 3,16 2,65
Ry
OKOH 1 6aNKOHHbIX ABEpeNn 0,526 0,55
Rp
BUTpaken - -
Rp
hoHapen - -




BXOOHbIX OBEPEN U BOPOT R 1,2 -
MOKPbITUIN (COBMELLEHHbIX) A, - -
yepOadHbIX NePEKPbITUN (X0N0OHbIX i i
YyepaakoB
pA ) 3
MepeKkpbITUN TenJbiX YepaakoB 471 471
(BKJIlOYAs NOKPbITUE) 3 ’ '
nepeKkpbITU Had TexnoanosbamMu 4,16 4,16
Ry
MepeKpbITUA Hah HeEOTaN/IMBAEMbIMU R i i
rnoasanamMm nnu f
noAamnosbsamMu
rnepeKkpbITUA Hag npoe3gaMmu 1 Nog, i i
3pKepamm R
J
rnoJsia no rpyHTy - -
£y
~ K’#
21 MpuBeneHHbIN KO3PPULUNEHT m i 0519
TenJsonepenayn 30aHns !
pea A BT/(M2'°C)
22 KpaTHOCTb Bo§,uyx006MeHa 3[aHNA 3a 5, q‘l 0.671 0,671
OTOMUTENbHbIN Nepuog, ’
KpaTHoCTb Bo3gyxoobmeHa npu sy -1 40 )
ncnolTaHmax (npu 50 Ma) 4 ’
YCNOBHbIN KO3 PULNEHT | gt
>3 |TenonepeAayn 3naHNs, yYuTbiBaoWmMmn | =n i 0573
TensonoTepun 3a cHeT MHDUAbLTPaALUN U BT/(M2'°C) !
BEHTUNALMN
24 O6LWwmn KoathpMUNEHT Tensonepenayn Km’ i 1092
30aHNSA )
A BT/(M2'°C)
dHepreTmnyeckme nokasatenu
ObLwme TennonoTepun Yyepes
25 |orpaxkgatouwyto 060104Ky 34aHNS 3a Qh, MK - 2552185

OoTONUTENbHbIN Nepuoa




26

YpenbHble ObITOBbIE TEMJI0BbIAEHUA* B
34aHUNn

Tat | BT/M*

14,5

* TeKCT 4OKYMEHTa COOTBETCTBYET OpUrnHany.

27

BbITOBbIE TEMIONOCTYMNJ/IEHNA B 340aHNe
3a OTONMUTENbHbIN Nepuoa

me , M ﬂ,)K -

932945

28

TennonocTynseHnsa B 3aaHne oT
COJZIHEYHOW paavaLunmn 3a OTOMUTESbHbLIN
nepuon

QS,MJJJK -

255861

29

Pacxofn TenaoBoW 3HEpPrun Ha
OTOMJIeHVE 34aHNA 33 OTOMUTESIbHbLIN
nepvon

OF Mk

1970491

KoadppuumeHTbl*

30

Pac4yeTHbINn KO3hPULNEHT
3HepreTn4eckom spPeKTUBHOCTH
CUCTEMBbI LeHTPaIM30BaHHOro
TennocHabXxeHnsa 30aHNA OT UCTOYHUKA
TEennoThl

das

0,5

31

PacyeTHbIn KO3 PULNEHT
3HepreTnyeckom sPpPeKTUBHOCTH
MOKBAPTUPHBLIX N @BTOHOMHbIX CUCTEM
TensocHab>XeHns 30aHNA OT UCTOYHUKA
TennaoTol

£ dac

32

KoathpuumeHT apdpekTnBHOCTH
aBToOperyanpoBaHus

0,85

33

KoahpmumneHT y4yeTa BCTPEYHOro
TEnJI0BOro noToka

0,8

34

KoahpuumeHT yyeTa JOMNOJHNTEIbHOI O
TennonoTpebneHuns

B

1,13

* Pasgen Tabnuubl KoadhdunumeHTbl COOTBETCTBYET OpUrnHany.

OkoH4aHune Tabaunubl 20




O603Ha4vyeHne

N nokasaTens v eAMHNLA HopmaTuBHOE dakKTnyeckoe
o Moka3zaTenb N3MEDEHMS A U3 lshavenne 3Ha4YeHune
o P nokasaTesns nokasartend

KoMnnekcHble nokasaTenu

PacyeTHbIN yoenbHbIN pacxon, das ’ 74,77

oY P 9h o, kOX/(M*-°C-cyT),

35 |[TensoBON 3HEPrmnn Ha oTornJieHne ;

3[0aHUS [kOx/(M™ -°C-cyT)] [-]

HOpMI/IpyveMbII/I yOenbHbIN pacxonq , KOK/(M -°C-cyT), 76
36 [TensioBOW 3HEpruun Ha oTorJieHue 3,

30aHUA [kAx/(m™-°C-cyT)] [27,5]
37 Knacc sHepreTnyeckon "HopMabHbIN" C

3PPEKTUBHOCTU
38 CoOTBETCTBYET /I NPOEKT 3[AaHUS a

HOpMaTUBHOMY TpeboBaHUIO
39 |(OopabaTbiBaTb I NPOEKT 34aHUA HeT




Knacc aHepreTmnyeckon appeKkTnBHOCTHU

YCTaHOBIEHHbIN KJacc,

2
5 .°C. PekomeHpaunm
(avana3oHbl), KOX/(M ™ -°C-cyT) KRx/(m™-°C-cyT)
HoBble N peKOHCTPYUpPYyeMble 3aaHNSA
A Chwaxs suicoxu SKOHOMUYecKoe
< 37 CTUMYNpOBaHne
To xe
38—68
o m—

74,77

CyuwiecTBylouwmne 3gaHuns

D | } Huznui
81—-133

MXenaTtenbHa PEKOHCTPYKLNSA

Overs MUK

E | =

> 134

Heobxoanma peKoHCTPyKLMS B
6anxanwee BpemMs

YKa3aH1s Mo MoBbILLIEHNI0 SHEPreTUYeCKomn

3(phekTnBHOCTN

40 PekomMeHpyemMm:

41|MacnopT 3anoJiHeH

OpraHusauyus
ALpec n TeneoH

OTBETCTBEHHbLIN NCMOJIHUTENb

NMPNNOXEHNE A

(cnpaBo4vHoe)

NEPEYEHb NCMOJ1Ib30OBAHHbLIX HOPMATUBHbIX JOKYMEHTOB

B HacTosAwem CBoge npasuJi NCMNOoJsb30BaHbl cnegyrwoumne JOKYMEHTDI:




CHull 23-

CTpOI/ITeJ'IbHaFI KAnmMaTonorma

01-99*

CHwu 23- _

02-2003 TennoBas 3awiMTa 30aHUN

CHwul 23-

05-95+ EcTecTBEeHHOE U UCKYCCTBEHHOE OCBELLeHNe

CHwuIl 31-

01-2003 30aHUSA XKUJible MHOTOKBapTUPHbIE

CHwuI 31-

02-2001 [JoMa Kunble O4HOKBAPTUPHbIE

CHwul 41-

01-2003 OTonneHne, BEHTUAALUNS N KOHAULMOHMPOBaHNE

CHwul 41-

03-2003 Tennosas nsonaumsa obopynosaHusa n Tpybonposonos
CHwuN

2.08.02- |Ob6wecTBeHHbIE 30aHNS U COOPYXKEHUS

89%*

rocCT FCWU MpsiMble n3MepeHNs C MHOrOKpaTHbIMK HabnwaeHusMu. Metonbl 06paboTku
8.207-76 |pe3ysnbTaToB HabnwogeHNN. OCHOBHbLIE MONOXEHNS
rocCT

12.1.005- |CCBT Obwiune caHUTapHO-rUrneHnyeckme TpeboBaHmMa K Bo3ayxy paboyein 30HbI
88*

gggf 111- CTtekno nuctosoe. TexHn4yeckmne ycnoBus

ggCT 379- Kupnu4y n KaMmHU cunnkaTHble. TeXHU4YecKume ycsaoBus
ECS)ET 530- Kupnu4y n KamHu KepaMmmyeckmne. TexHN4Yeckmne ycaoBuns

* Ha Tepputopun Poccuinckon ®egepaunn OKyMeHT He gencteyeT. dencteyeT FOCT 530-2007,

34eCb nganee rno TeKCTy.




roCT 931-
90*

JInCTel 1 NosoChI NaTyHHbIE. TexHn4yeckune ycnoBus

* Ha Tepputopun Poccuinckon degepaunn OKyMeHT He gencrteyeT. OencteyeT TOCT 2208-2007,
30ecb U fasnee no TeKCTy.

225;83 MunomaTepunansl IMCTBEHHbIX NOpo. TexHu4yeckue ycnosus

ggg;-_%* MepramMmnH KpoBeNbHbIN. TeXHUYeCcKne ycnoBus

rocCT

4598-86* MNAnTbl ApeBeCcHO-BOJIOKHUCTLIE. TeXHUYeCcKue ycnoBus

222;93* BaTa MnHepanbHasa. TexHunyeckme ycnosus

roCT LLlebeHb 1 NeCcok 13 WIakoB YepHOM 1 LLBETHOW MeTannyprum ons 6etoHoB. TexHunyeckune
5578-94* |ycnoBus

roCT " 5

5742-76 30eN1A N3 94enCTbiX 6eTOHOB TEenJIOU30JIALUNOHHbIE

rocrt Cranb ropsyekaTtaHas ass apMMpoBaHUS Xene300eTOHHbIX KOHCTPYKLMIA. TexHn4Yeckmne
5781-82* |ycnosus

(rs(z)g(-sr.97 JInCTbl rMNCcoKapTOHHbIE. TeXHNn4Yeckue ycoBus

rocT

6428-83 MAnTbl FTMNCOBbLIE A1 NeperopofoKk. TexHn4yeckme ycaosus

rocT

6617-76% BuTyMbl He(pTAHbIE CTpOUTEJIbHbIE. TeEXHUYECKMe YCNOoBUS

rocTt Knpnuny n kKaMmHuU KepamMmnyeckue n cuinkaTtHole. MeToabl onpenesieHuns

7025-91 |BogonoraoweHus, NAOTHOCTN U KOHTPOJISE MOPO30CTOMKOCTH

rocT MaTepuansl n n3pennsa ctponTenbHble. MeToabl onpeaeneHns TenJonpoBoaHOCTU U
7076-99 |TepMUYeCKOro CONpoTUBIIEHNSA NPU CTALMOHAPHOM TErJ0BOM pexunme

;SE(,:IW* JInHoNeyM NoIMBUHNAXNOPULHBLIA HA TKAHOW N HETKaHOW nofocHoBe. TexHu4yeckune

yC/I0BUS




rocT

Cmecu 6eToHHble. TeXHMYeCcKne ycnoBus

7473-94

FoCT B

8486-86*E MunomMmaTepuranbl XBOMHbIX MOPOL. TexHu4Yeckue ycsioBuns

gg%-_% MnnTel haHepHblie. TexHn4Yeckmne ycnoBsus

roCcT 6

8736-93 lMecok onga cTpouTesbHbIX paboT. TexHu4Yeckue ycsiosus

g%(l:(-)r—SS* KapToH 061U 0BOYHbIN. TEXHUYECKNE YyCNoBUS

FrOCT MAnTbl ApeBeCHO-BOJIOKHUCTbIE TBepAble C JJAKOKPACOYHbIM MOKPbITMEM. TeEXHNYEeCKue
8904-81* |ycnosus

roct CMmecu actanbTobeToHHbIE AOPOXKHbIE, a3POAPOMHbIE 1 acPanbTOOETOH. TexHuYeckme
9128-97*" |ycnosus

b Ha Tepputopun Poccunckonm ®degepaunm ooKymeHT He gencTteyeT. dencrteyet NOCT 9128-2009,
30ecb U fasnee no TeKCTy.

ggg;_gs* JlecomaTepuanbl Kpyrible IMCTBEHHbIX NOpo4. TexHn4Yeckmne ycnoBus

rocr JlecomaTepuanbl Kpyrible XBOMHbIX NOpo4. TeXxHU4Yeckmne ycnoBus

9463-88* y ' y

roCcT

9480-89* MnnTbl 061MLOBOYHbIE NUNEHBIE N3 MPUPOOHOr0 KaMHs. TexHn4Yeckmne ycnoBus
rocr BuTyMbl He(pTAHbIE KpoBeJsibHble. TeXHUYeckne yCcsioBus

9548-74* y P ' y

roCT MANTblI N3 MUHEpPaNbHOW BaTbl HA CUHTETUYECKOM CBA3YIOWEM TEMJI0N30JS9LNOHHbIE.
9573-96 [TexHu4Yeckune ycnosus

roCcT Tpy6bl YyryHHbIE HAaNOPHbIE, N3rOTOBJIEHHbLIE METOAAMU LIEHTPOOEXKHOIO U
9583-75* |nonyHenpepbIBHOIO /INTbSA. TEXHNYECKNE YCNOBUA

rocT

9757-90

MpaBun, WwebeHb N NeCOK NCKYCCTBEHHbIE MOPUCTbIE. TEXHUYECKME YyCN0BUSA




rocTt

10140- .

2003 MANTblI TENION30AALNOHHBbIE N3 MUHEPAJIbHOW BaTbl Ha BUTYMHOM CBA3YIOLLEM.
TexHn4eckue ycsiosums

roCcT

10499-95 |M3pgennsa Tennon3onsaumMoHHbIE U3 CTEKJISHHOMO WTanesibHOro BOJIOKHA. TexHn4yeckune
yC/10BUS

rocr MAnTbl ApeBeCHO-CTPYXeYHble. TeEXHNYEeCKne yCcnoBus

10632-89* '

* Ha Tepputopun Poccuinckon ®egepaunn OKyMeHT He gencteyeT. OencteyeT FOCT 10632-2007.

rocTt
10832-91*

Mecok n webeHb NepNTOBLIE BCNYYeHHbIE. TeXHUYECKMe yCnoBus

* Ha Tepputopun Poccuinckon degepaunn OKyMeHT He gencteyeT. OencteyeT FOCT 10832-2009,
30ecb U fasnee no TeKCTy.

rocT Ctanb apMaTypHas TEPMOMEXaHNYECKMN YMPOYHEHHAA A5 XKene306eTOHHbIX
10884-94 |KOHCTPYKUWUA. TEXHUYECKME YCNOBUS

rocT

10923-93* Pybepona. TexHn4eckme ycnosus

rocT o

12865-67 BepMUKynuT BCNy4eHHbIN

rocr MnacTtMaccol. MeToabl MEXaHMYECKUX UCMbiTaHni. Obwme TpeboBaHMA
14359-69 ' '

rocT

15527- CnnaBbl MeAHO-LNHKOBLIE (f1aTyHn), obpabaTbiBaemMble aaBneHnem. Mapku
70%"

YHa Tepputopun Poccuinckon denepaummn 4OKyMeHT He aencrteyeT. OencteyeT FOCT 15527-2004,
30ecb 1 fanee no TeKCTy.

roct MANTbI NEeHONONINCTUPOJIbHBbIE. TEXHNYECKMEe YCI0BUS

15588-86 P ' y

rocCT

16136- NAnTbl NepANTOBUTYMHBbIE TENION30AALNOHHBbIE. TEXHUYECKUNE YCIIOBUS

2003




rOCT MaTepunanbl 1 U30eNnsa CTPOUTESIbHbIE TEMI0N30NUNOHHbIE. Knaccndukaums n obuive
16381-77* [TexHn4eckune TpeboBaHmMA

roCcT %
17177-94 MaTepuanbl n N34enmsa CTponTeNbHblIe TENJION30AAUNOHHbIE. MeTOoAbl NCMbITAaHNN
rocT JInHoNeyM NONNBUHUNXIOPULAHbBIM Ha TENJ03BYKON30NpYoLen NogoCHOBE.
18108-80* |TexHMn4yeckme ycnosus

rocr NIncTbl acbecToueMeHTHbIE NAOCKME. TEXHNYECKME YCI0BUSA

18124-95 ' y

rocTt

19177-81 Mpokniagkm pesmHoBbIe MOPUCTbIe YNJIOTHSALWME. TeXHNYeCcKne yCcoBus

rocr ApbonuT n n3genna n3 Hero. ObLLNeE TEXHNUYECKNE YCI0BUS

19222-84 [P ' y

rocT MANTbl TENJION30NALNOHHBbIE N3 MeHornslacTa Ha OCHOBE Pe30JibHbIX

20916-87 |dheHonocopManboerngHbix cMosl. TexHn4yeckme ycaoBsus

rocT M .

21718-84 aTepuasbl CTpoUTesibHble. [IN3IbKOMETPUYECKNN MEeTOL N3MEPEHNS BJTAXXHOCTHU
rocT M o T

21880-94+ |MaTbl MPOLINBHbBIE 13 MUHEPAJIbHON BaTbl TEMION30/IALIMOHHbIE. TEXHUYECKMe yCnoBusA
rocT

22233- Mpodnam npeccoBaHHblE W3 aNlOMUHNEBbIX CMIaBOB AJ17 CBETOMPO3PaYHbIX

2001 orpa)kgatrowmx KOHCTPYKLUNIA. TeXHNYecKne ycrioBus

rocT

22263-76 LLlebeHb 1 NECOK 13 MOPUCTbLIX FOPHbLIX MOPOA. TEXHNYECKME YCIOBUS

rocT MAnTbl MMHEpasioBaTHbIE MOBLILLEHHON XXECTKOCTU Ha CUHTETUYECKOM CBA3YIOLLEM.
22950-95 ([TexHM4Yeckune ycnosus

rocT

23166-99 |B/10KM OKOHHble. ObLMe TeXHNYeCKne yCnoBus

rocT M M .

23250-78 aTepuanbl CTpouTenbHble. MeToa onpenesneHns yaesbHON TENJI0EMKOCTU

rocT

24700-99

B/1OKN OKOHHbIE epeBsHHble CO CTeKJloMaKeTaMMu. TexHnyeckmne ycioBus




rocT
24767-81

Mpohnan XoNo0OHOMHYThIE N3 aJIIOMUHNUSA U aJIIOMUHNEBLIX CMJIABOB AJ1A Orpa>katoLLmx
CTPONTEJIbHbIX KOHCprKLI,VIPI. TexHun4yeckune ycnosus

225(3:;6-81 MaTepuanbl cTpouTenbHble. MeToabl onpefeneHns COpbLMOHHON BAAXKHOCTU
rocr BeToHbl. Knaccudpmkauma n obimne TexHnyeckme TpebosaHUS
25192-82* '
rocT 30aHNA N Coopy>KeHus. MeTo usMepeHuns NJAOTHOCTU TEMNJIOBbIX MOTOKOB, MPOXOAALLNX
25380-82 |1€PE3 OrpaXKAatoLine KOHCTPYKLMN
rocTt
25485-89 BeToHbl a4enucTble. TeXHNYeCKue ycnoBus
rocT MaTepuanbl NOJIMMEpPHbIE PYJIOHHbIE U MJINTOYHbIE 4719 NoJ10B. MeTo4 onpepeneHus
25609-83 [nokasaTensa TenJoycBOEHMUS
rocT
25820- BeToHbl nerkue. TexHnyeckune ycsiosus
2000
rocT MaTepuansl n n3genna ctponTesbHble. MeToabl onpeneseHns ConpoTUBIEHNS
25898-83 [naponpoHuuaHuio
rocT 34aHKA N coopyXeHunsa. MeTon onpenesneHns TenjaoyCcCTONYMBOCTU OrpakaatoLLmx
26253-84 |KOHCTpPyKUMNA
rocT 34aHKA N cCoopyXeHunsa. MeToa onpenesneHnsa ConpoTuUBIeHUA Tenaonepenaye
26254-84 |orpaxgatoLmx KOHCTPYKLWIA
rocT
BJ/10OKM OKOHHbIE U ABepHble. MeToabl onpeneneHns cConpoTUBNEHNS Tensonepenaye
26602.1-99
rocT
B/10OKN OKOHHbIE U ABepHble. MeToabl onpeneneHns Bo34AyxX0-B0O40NPOHMNLLAEMOCTH
26602.2-99
roCT 30aHNA N COOpYXKeHMA. MeTo TeNNOBU3NOHHOIO KOHTPOJ1A KadecTBa TenJon3onaumnm
26629-85 |orpakpatoLmx KOHCTPYKLUNIA
rocr BeToHbl TsKesble U MesIKo3epHUCTble. TeXHNnYeckune ycsioBums
26633-91 P ' y
rocT

28013-98

PaCTBOpr cTpounTenbHbIE. Obwne TexHNn4Yeckune ycnoBus




rocT MaTepuansl n n3gennsa ctpoutesbHble. MeToq onpenesieHna TernonpoBoaHOCTHU

30256-94 |unMnMHOpPUYECKUM 30HLO0M

roCcT MaTepuansl N n3gennsa ctpouTenbHble. MeTo onpenesieHna TensonpoBogHOCTHU

30290-94 |noBepxHOCTHLIM Npeobpa3oBaTesieM

roCcT 6

30494-96 3n0aHna xunsle n obulecTeeHHble. NapamMeTpbl MUKPOKJIMMaTa B NOMeLLeHNnsax

rocT MaTepuaibl py/IOHHbIE KPOBEJIbHbLIE N TMAPOUN30AALNOHHBbIE. OBLLMe TeEXHUYECKME

30547-97* |ycnhoBus

rocTt .

30674-99 BJ/I0OKN OKOHHbIE U3 NOJNBUHUNXJOPULHbBIX Npoduien. TexHu4eckme ycnosus

rocT

30734- B/10KN OKOHHbIE AepeBsAHHbIe MaHCapAHble. TexHn4Yeckmne ycrioBus

2000

roCcT

30971- LLIBbI MOHTa@>XHbl€ Y3/710B MPUMbIKaHNA OKOHHbIX 6/1I0KOB K CTEHOBLIM NpoeMaM. Obme

2002 TexHu4yeckmne ycnosus

rocTt K o .

31166- OHCTPYKLMMN Orpakpatroume 34aHUN U COoOpyXeHuin. MeTton KaiopnMmeTpmnyeckoro

5003 onpepnesieHUsa KoappuumeHTa Ternsonepenadm

rocT

31167- 30aHUA N coopyXeHunda. MeTtoabl onpeaesieHns Bo34yX0oNpPOHULLAEMOCTN OrpakaatoLmnx

2003 KOHCTPYKLMA B HATYPHbIX YC/IOBUAX

rocCT 3 6 .

31168- hDaHua xunole. MeToa onpeneneHns yaesnbHoro notpebseHnsa TenaoBov sHeprum Ha

2003 oTonseHue

FOCTP SHeprocbepexxeHne. MeTobl NOATBEPXKAEHNA COOTBETCTBUSA NoKasaTenen

51380-99 [3HepreTnyeckon 3hPEKTUBHOCTN 3HepronoTpebnsaoLwen NpoayKLUNN NX HOPMATUBHLIM
3HavyeHnaM. Obwme TpeboBaHms

rOCT P 3 6 6 o

51387-99 HeprocbepexxeHne. HopmaTmneHo-meToan4eckoe obecnevyeHne. OCHOBHbIE MOJIOXKEHUA

CaHlnH

2.1.2.1002-|CaHnTapHO-annaemMmosnornieckme TpeboBaHms K XuUbiM 34aHNAM 1 MOMELLEHNAM

00




BCH 58- MonoxxeHne o6 opraHmMsaLnn 1 NPoBeAeHUN PEKOHCTPYKLMN, PEMOHTA N TEXHNYECKOrO
88(p) obcnyxnBaHus 30aHNN 06bEKTOB KOMMYHAJIbHOIMO U COLManbHO-KYIbTYPHOIO
Ha3Ha4YeHus

BCH 61-89

(p) PeKoHCTpyKUUA 1 KanuTanbHbIN PEMOHT »XXWUJ1bIX AOMOB. HOpMbI NpoeKTUpOBaHUA

NMPNNOXEHWE b

(obsaA3aTenbHoe)

TEPMUHbI U UX ONPEJENEHNA

N 0O603Ha4veHune
nn TepMUH Ob6o3HayeHne|XapaKTepucTuka eonHUUbI
o BeJINYUHbI
1 OBLWKME MOHATNA
1.1 [Tennosas sawnTa - Mo CHuM 23-02 -
30aHNIn
COBOKYMHOCTb BCEX (DAaKTOPOB "
1.2 TenioBon pexum ) npoueccos, MOPMUPYIOLLMX TENOBOA |
"~ [3paHunsa BHYTPEHHU MUKPOKAMMAT 34aHUSA B
rnpouecce 3KcnayaTaumu
1.3 [PHepreTuyeckun Mo FOCT P 51387
nacnopT 34aHus
14 Knacc aHepreTumnyeckom Mo FOCT P 51380
3pheKTNBHOCTU
pamyco-cyTKu
1.5 |oTOonuTesibHOro Dy Mo CHwnl 23-02 °C-cyT

nepvoaa

CBOICTBO MaTepuasa KOHCTPYKLU MU

- nepeHoCUTb TEMNI0TYy NojA AencTBUEM
pa3HOCTU (FrpadneHTa) TeMnepaTyp Ha
ee NoBepXHOCTAX

1.6 (TennonpoBOAHOCTb

MepeHoOC TeNAO0Thbl C MOBEPXHOCTU (Ha
KOHBEKTUBHbIN MOBEPXHOCTbL) orpakaatoLlen
TensoobmeH KOHCTPYKL MM OMbIBalOWMUM ee
BO34YXOM WUJIN XXULKOCTbIO




1.8

JlyyuncTtein TennoobmeH

MepeHoC TensoThl C MOBEPXHOCTU (Ha
MOBEPXHOCTb) KOHCTPYKLUN 3a cYeT
3N1eKTPOMArHNTHOIr0 U3Ny4YeHuns

1.9

TensooTanava
(TennoBocnpuaTue)

[MepeHOC TensioThl C NOBEPXHOCTU

KOHCTPYKLMW B OKPY>KaloLLYyto cpeny 3a |

CYET KOHBEKTMBHOIO U JTY4YUCTOro
TensioobmMeHa

1.10

Tensonepenada

MNepeHocC TenaoThl Yepes
Orpa>k4atoLLy0 KOHCTPYKLNIO OT
B3aMMOOENCTBYIOLLLEN C HEN cpedbl C
60s1ee BLICOKON TeMnepaTypoun K cpefe
C APYron CTOPOHbI KOHCTPYKLUUK C
6osiee HU3KoM TeMnepaTypon

1.11

TensoycBoeHue
MOBEPXHOCTU
KOHCTPYKL N

CBOICTBO MOBEPXHOCTU OrpakaatoLlen
KOHCTPYKLUW MorowaTe UK oTAaBaTb
TennoTy

1.12

NHpunnbTpaumns

MNepemMelleHne Bo3ayxa Yyepes
MaTepuan n HENJIOTHOCTK
orpa>kaarLLmnX KOHCTPYKL NN
BC/IeACTBME BETPOBOrO 1 TEMNJI0BOIrO
HarnopoB, POPMUPYEMbIX PA3HOCTbIO
TeMnepaTyp 1 nepenanom gaBfeHUs
BO34YyXa CHapPYy>XWN N BHYTpKU
NnoMeLLeHNN

1.13

TennoBoW MOTOK

KonnyecTBo TensoThl, Npoxoasauiee
yepes KOHCTPYKLMIO UK cpeay B
eaAVNHULY BpeMeHn

O

1.14

OTHoOCuTeNnbHa“d
BJIAXXHOCTb BO34YyXa

OTHOLWeHNe napunaabHOro gaBneHuns
BOOSHOIO napa, coaep>kallerocs B
BO34YyXe Npu OaHHOM TeMnepaType, K
AaBJIEHNIO HACbILWEHHOro BOASHOIO
rnapa nNpu Tom xe TemMnepaType

%

1.15

TensoeMKoCcTb

Konn4ecTso TensoThl, NepenaHHoe
Macce MaTepuana npu NOBbILLEHUN ero
TeMmnepaTypbl Ha 0OUH rpanyc Lenbcusa

kO>x/ °C

1.16

YnenbHas
TEena0eMKocTb

p

OTHOLWEeHNe TenJ10eMKoCTH MaTepuana
K ero macce

KOX/(kr - °C)

1.17

Pe3ynbTupytouian
TemnepaTypa
nomMeLleHunmn

Mo MOCT 30494

°C




KoahpumumeHT

1.18|ocTekneHHocTH pacana |/ Mo CHwuIl 23-02 -
30aHuA
[Moka3aTenb
1.19 eldes Mo CHuM 23-02 1/m
KOMMaKTHOCTN 3[laHNS
2 MATEPUAJbI KOHCTPYKLINIA
BennyunHa, 4ncneHHo paBHas
MAOTHOCTWU TENJI0BOrO NOTOKA,
KoahpumumeHT npoxoasLlero B U3oTepMn4eckmnx
2.1 |TennonpoBOAHOCTU H YC/IOBUSAX Yepes c/ion MaTepunana BT/(M-°C)
MaTepunana TOJSIWMHOM B 1 M NpuK pa3HOCTKU
TemMnepaTyp Ha ero rNoBepPXHOCTAX
OOVH rpagyc Uenbcus
KosthbuLmeHT BennymHa, oTpaxkatowasa crnocobHoCTb
MaTepuana BOCNpUHUMaTb TenaoT
2.2 [TennoycsoeHns ’ npw KpOJ'Ie6aHI/IVI femne aTypbl Ha eyro BT/(m”-°C)
MaTepunana P paTyp
MOBEPXHOCTU
OTHoweHne Macchl (CBONCTBa
MaTepuana, xapakTepusyloLiero ero
2.3 |NnoTHoCTb MaTepunana | WHEPLMNOHHOCTb 1N CNOCOBHOCTb KF/M3
Cco3[aBaTb rpaBUTaLMOHHOE MoJie)
MaTepuana K ero obbemy
24 MAOTHOCTb CyXoro o OTHoOLeHMe MaccChl Cyxoro maTepuana 3
" |maTepuana 0 K 3aH/MaeMOoMy UM 0O6beMy Kr/m
OTHOLWeHne Maccbl MaTepuana,
25 MNOTHOCTb BN@>XHOro BKJIt0Mas Maccy Bflarm B ero nopax, K 3
"~ |maTepuana . 3aHMMaeMoMy 3TUM MaTepuasiom Kr/m
he obbemy
OTHowWweHne Beca (Cusbl, BO3HMKAlOLLEN
2.6 YnenbHbIN BeC ¥ BCNeAcTBMe B3aMMOOeNcTBuUS 3
" [maTepunana MaTepuana C rpaBUTaALMOHHBLIM NoJsieM) H/m
MaTepuana K ero obbemy
OTHOoCuTenbHas
2.7 |Maccosas BAaMHOCTL w MpoueHTHOe OTHOoLLEeHNe MaccChl Barm o
' maTepnana K Macce MaTepuana B CyXOM COCTOSHUM|”®
PaBHOBeCHas OTHOCUTEsIbHaA
28 CopbumnoHHas w B/I@aXKHOCTb MaTepuasa B BO3AYLLIHON %
- 5

BJ1a)XHOCTb MaTepuaia

cpefe C NOCTOAHHOM OTHOCUTENbHOM
BJIAXXHOCTbLIO U TeMnepaTypon




BennynHa, paBHas NJIOTHOCTU
CTauMNOHApPHOIo NOToOKa BOOAHOIO MNMapa,

KoahpumumeHT npoxoadLlero B U3oTepMn4eckmnx
2.9 |naponpoHuLaeMoCTH [ YyC/I0BUSAX Yepes csion MaTepunana Mr/(M-4-Ta)
MaTepunana TONLWNHON B OANH METP B e JNHNLLY
BpeMeHU Npun pasHOCTM NapumasbHOro
hasneHus B oanH MNMackanb
KosddrLmeHT OTHoOLWeHne TensioBoro NOTokKa,
2.10|norsoweHnsa TennoTbl |0, MOT/IOLLEHHOTO MOBEPXHOCTbLIO -
CONMHEYHON paanaLIm MaTepuana, K najaowemy Ha Hee
MOTOKY COJZIHEYHOW pajnaumun
OTHOLWeEeHNEe BENNYNHBLI TEMNIOBOIO
KosthhuLneHT NU3ly4eHNa eANHULLEN NOBEPXHOCTH
s A
MOBEPXHOCTU
abcoNtoTHO YepHOro Tesa nNpu
0ONHaKOBOW TemnepaType
3 OFPAXKIAKLNE KOHCTPYKLIMWN 30AHNI
CBONCTBO OrpakAatoLen KOHCTPYKLNN,
TennoyCToMYNBOCTS onpepenseMmoe 0T6Hom§HmeM
3.1 |orpaxpaloLien ) aMNINTY bl KONEbaHN TemMnepaTyphl
KOHCTPYKLLAN BHYTpPEHHEeN NOBEepXHOCTU U
aMnAnuTy bl TENJI0OBOro NOTOKa rnpu ero
rapMoHNYeCcKux KonebaHusax
CBOWCTBO pe3ysibTUpytoLlen
TemnepaTypbl BHYTPEHHEro BO3ayxa U
BHYTPEHHUX NOBEPXHOCTEN
orpa>kZarLmnX KOHCTPYKL NN
3.2 TennoycTonyYmBoCTb COXPaHATb OTHOCUTENIbHOEe )
7 InomeweHnin MOCTOSAHCTBO Npu KonebaHnsax
TensonoTepb U TENAONOCTYMNEHUNA
CHapy>Xn N TenJIonoCTYNJIEHN BHYTPWU,
obecneymBaemMbix cMctTeMamm
noafepXXaHus MMKpPoKanMMaTa
CBOMNCTBO OrpakAaroLen KOHCTPYKLU UK
MponyckaTb BO3AYX Mo AeNCTBUEM
Pa3HOCTN AaBAEHUN Ha HAPY)XXHOW 1
Bo3ayxonpoHnLaeMoCTb BHyTpeHHeVI MOBEPXHOCTAX, YNCJTIEHHO
3.3 orpaxkpawouien 3 Bblpa>XeHHOe MaCCOBbIM NMOTOKOM Kr/(Mz-‘-l)
KOHCTPYKL MU BO3AYyXa 4Yepe3 egunHnuy rnjaolaan

MOBEPXHOCTU Orpakaatouen
KOHCTPYKLMWN B € ANHNLY BPEMEHUN NpPU
MOCTOSIHHOW Pa3HOCTW AaBfeHUN
BO34yXa Ha ee NMOBEPXHOCTAX




CBOMCTBO OrpakAatoLLmMX KOHCTPYKL NN
nponyckaTb BO3AYyX Mo AeNncTBUeM
pa3HOCTWN OaBNEHUA Ha Hapy>XXHOW 1

3.4 |BO3AYXOMPOHMLIAEMOCTb) BHyTPEHHEl MOBEpPXHOCTAX, YNCAeHHO M /4,
noMeweHmnn 3 Kr/|_|
Bblpa>KeHHOe B 06beMHOM (M~ ) nan
MaCCOBOM (Kr) pacxone Bo3ayxa B
edVHNLY BpeEMEHM
KosthduLneHT Bos,uyxonpOHVJuaeMOCTb
BO34YyXOMPOHULL@eEMOCTN|. OrPaXxAaIotLEN KOHCTPYKUNAW, 5
3.5 orpakaatoLLe i NPUXOAALLAACA Ha OAMH Mackanb Kr/(M~-4-Ma)
KOHCTPYKLLAN pa3HoOCTW faBNeHUN Ha ee
MOBEPXHOCTAX
ConpoTusnenne BennumnHa, obpaTHas KoshPULNEHTY
3.6 g:a,:z(x;angﬂél;uamro A BO34YXOMPOHNLLIAEMOCTH Mz"-l'l_la/KF
KOzCprKLl,VII/I orpakzarLen KOHCTPYKLUNK
CBONCTBO MaTepnanoB orpa>kgarmLlen
MaponpoHMLAEMOCTb KOHCTPYKLMM NPpOMNyCKaTk BAary noa
3.7 |orpaxaaolLel ) AleCTBNEM PA3HOCTY NapLmnabHbIX i
KOHCTPYKLMM AaBNIEHNA BOAAHOTO Napa Ha ee
Hapy>XHOW 1 BHYTPEHHEN
MOBEPXHOCTAX
BenunymHa, obpaTHaa NoToKy BOASHOIO
ConpoTuBneHme napa, NPOXOAALLero Yepes eanHuLy
NapPONPOHNLEAHIIO nJaowanm orpaxkaarmLlen KOHCTPYKLUUK ,
3.8 orpaxaakoLLeil By B M30TEPMUYECKMX YCJI0BMAX B M*-4-Ma /Mr
KOHCTPYKLLAW efH1LY BpeMeHM NPy pasHoCTYK
napunaibHbIX 0ABJIEHNA BHYTPEHHErO
N Hapy>XHOro Bo3ayxa B 0AuH MNackanb
Benun4ymHa, 4YncneHHo paBHas
KosthduLneHT MOBEPXHOCTHOW MNAOTHOCTW TEMNJI0BOr0
MnoToKa Npu nepenage TtemnepaT
3.9 [Ten100bMmena S MeXxay I'I(E)BerEOCTﬂO n OprF;KaéTu,eﬂ BT/(M2-°C)
(TennoBoCnpuAaTUA NN |, cpenoit B 0aMH rpaayc Lienbeus
TenaooTnavn) .
COOTBETCTBEHHO /11 BHYTPEHHEN 1
Hapy>XHOM NOBEPXHOCTEN
ConpoTueneHue
3_10Ten11006MeHy R Benun4nHa, obpaTHas KoahduneHTy 2.00/B
(TennooTaaye uam 2 TennoobmeHa M™-°C/BT
TEena0BOCNPUATUIO) se
BenunymHa, YncneHHo pasHas
KoatppuumeHT MOBEPXHOCTHOW NJIOTHOCTW TEMJI0BOro
Tensonepenayn MoTOKa, MPoXoasLero yepes
3.11jorpaxxpatoLien i orpa>kZatoLLyo KOHCTPYKLUIO NMpu BT/(M2'°C)
KOHCTPYKLMWN Pa3HOCTWN BHYTPEHHEN U HAapPY>XXHOM

(TPaHCMNCCUNOHHbIN)

TeMnepaTyp BO34yXa B 0guNH rpaayc
Lenbcusa




BennynHa, obpaTHas NOBEepPXHOCTHOMN

TepMuyeckoe MJOTHOCTW TEMNJI0BOro MOTOKa,
3.12/COMPOTMBAEHME €05 P npoxoAALLero Yepes cnon MmaTepuana ? °C/BT
orpaxkgaroLien orpaxkgatoLien KOHCTPYKLUK npu
KOHCTPYKLMK pa3HoCTM TemMnepaTyp Ha ero
MOBEPXHOCTAX B 0AUH rpagyc Uenbcus
Tepmmeckoe CyMmMa TepMmnyecKmnx CornpoTmUBIIEHNIN
3.13 g?ggi}”;gii@le Ry BCEX CJI0EB MaTepPUasioB Orpak aatoLwen |y °C/BT
KOHCTPYKL MK
KOHCTPYKLUN
Conpotuenetine BennumnHa, obpaTHas KoshPuUNeHT
3.14(TernJionepeaate i Tennonepénagm orpam,uaromeuﬁ y m?-°C/BT
orpakzatoLien
KOHCTPYKLMK KOHCTPyKumn
Ec?:qiz)ﬂiHmZﬂﬁ CpenHeB3BeLIEHHbIN KO3 PULNEHT
3.15(Tennonepeaaym k, TensonepeAayn Tena0TexHNYeckn BTKMQ-%D
orpaxaalowel HEeOLHOPOAHONM OrpaxkaatLLen
KOHCTPYKL MK
KOHCTPYKLMN
BennyunHa, YncneHHo paBHasa cpegHeMy
MpueeneHHbIN KOHOYKTVBHOMY TernsioBOMYy MOTOKY,
Koa(hpmuUneHT npuxoasLLeMycs Ha eanHNLLY naowanmn
3.16|T€M/10NEPEAAYM Hepes | ¢ COBOKYMHOCTYW HAapY>XHbIX 2,
Hapy>XHble m OrpaXxAaloLWmnx KOHCTPYKLMil 3aanus  [BT/(M7-°C)
orpaxgatouiue Mpu pa3HOCTU BHYTPEHHEN N Hapy>XHOWN
KOHCTPYKLUN 34aHUSA TemnepaTyp Bo3fyxa B 0AUH rpafyc
Lenbcusa
YCNOBHbIN
KO3 puuneHT YCNoBHbIN KO3hPULNEHT
Tensonepena4u Tennonepenayn (Bo3ayx-so3gyx) 3a
3.17|30aHu1s, y4UTbIBAOLWNN Kﬁ? CcYeT nepeHoca TenJoTbl BO34YXOM, BTKM2'°C)
TenaonoTtepu 3a cyeT dunbTpyowmmcs Yepes 060104Ky
MHpUALTPaULUN 1 340aHuA
BEHTUAALMN
Benu4yuHa, paBHas cymme
318 O6wmnn KosahpuuneHT I MPUBEAEHHOr0 U YCJI0BHOIO 2,
Tensonepenayun 3gaHus | m KO3(P(PULIMEHTOB Ternsonepenaym BT/(mM"-°C)
30aHunsA
lMpuBeneHHoe
CONpOTUBJIEHME BenunynHa, obpaTHaa npueegeHHOMY
3.19|tennonepenaye R] Ko3(hunuUreHTy Ternnonepenadu MzﬂcyBT
orpaxkgaroLien orpaxkgatoLlien KOHCTPYKLUNK

KOHCTPYKLUK




KoahpumumeHT
3.90|T€M/10yCBOCHMS
MOBEPXHOCTU
KOHCTPYKLUN

OTHOLIEeHMe BeJINYNHbI aMManTyabl
rapMoOHMNYECKMX KonebaHuii NIoTHOCTH
TEnJsIoBOro NnoTokKa, BbI3BaHHOI0O
HEepPaBHOMEPHOCTbIO OTAAYN TEMNNOoThI
CUCTEMOW OTOMJIEHUS, K BEJINYNHE
aMNANTyabl KosiebaHUin TeMnepaTypbl
BHYTPEHHEWN NOBEPXHOCTU HAPYXKHOIo
orpakaeHus

BT/(M2 °C)

TennoBas nHepums
3.21|orpaxkgatowien D
KOHCTPYKL KN

Benn4yuvHa, 4ncieHHo paBHasa cymme
npovsBefeHNn TepMnyecKnx
COMPOTUBJIEHNI OTAE/IbHbIX CJI0EB
orpakgatoLien KOHCTPYKUUK Ha
KO3h(PpMUUEHTLI TEMJ/I0yCBOEHUSA
MaTepuasia 3TUX CJoeB

4 NOMELLEEHWA, MJIOWALON N OB BEMBI

4.1 [Tennbin Yeppak -

MPOCTPaHCTBO MeX Ay yTenJeHHbIMN
KOHCTPYKLIMAMM KPOBJIN, HAPY>XXHbIMU
CTEHaMM N NepeKpbITUEM BEPXHErO
3Taxa, oborpes KoTOporo
OCYLLLEeCTB/ISIETCA TEMJIOM BO34YXa,
yaoansieMoro 13 rnoMeLeHnin 30aHns
NMOCPEenCTBOM BbITSX>XHOW BEHTUNSLUM

4.2

XonogHblih Yepaak

MpocTpaHCTBO MeXAy HeyTenseHHbIMN
KOHCTPYKLMAMN KPOBAU U yTENJEHHbIM
rnepekpbiTMEeM BEPXHEro 3Taxa,
BHYTPEHHUI BO3YX KOTOPOro
coobulaeTca C Hapy>XHbIM BO3YyXOM

Texnoanonbe

4.3 _
(TexHn4Yecknin noaBan)

lMpocTpaHCTBO NOA NepekpbiTUEM
nepBoro 3Taa, B KOTOPOM
pa3MewarTca TpybonpoBoabl
oTonneHus n ropsdero sogocHab>xeHuns

4.4 |XonogHbIN NoaBa -

MonBan, B KOTOPOM OTCYTCTBYIOT
NCTOYHUKWN TEMJIOBbIAEIEHUSA U

MPOCTPAHCTBO KOTOPOro coobLiaeTca ¢ |

Hapy>XHbIM BO34YXOM

4.5 |OTannmBaeMbin nogBan

MoaBan, B KOTOPOM
npenycMaTpuUBalTCA OTOMUTESbHbIE
npubopkl AN Noaaep)XXaHus 3afaHHON
TeMnepaTypsbl

OTannnBaemas
naowanb 30aHUS

4.6

Mo CHull 23-02




4.7

MNone3Has naowanb
(pnsa obwecTBEeHHbIX

To e

M
30aHui) 4

4.8 Mnowanb XKUNbIX 4 " '’
rnoMeLLeHniA

4.9 |OTannmBaeMsblii 06bEM " Mo

Vi

5 NOKA3ATENIN 2OPEKTUBHOCTN

yaeﬂbeIVl pacxon
das

Kﬂ,)K/(M2'°C'CyT),

5.1 |[TennoBon 3Heprun Ha |47 Mo CHwul 23-02 3
oTOrMJeHne 3paHus KIX/(M™ -°C-cyT)
¢ HeKTUBHOCTb Npouecca
Ko3thhuLmMeHT npeobpasoBaHna NepBUYHOro TOMJMBA
SHEpreTN4ecKoil s (ras, He®Tb, yronb, ApesBecuHa n T.4.) B
5.2 |[5chheKTUBHOCTM crCTeM o TENnJoTYy N NepeMeLleHNE ee B 34aHKe. |
OTONACHNS 1 " dec aToT KS)3(DCDVILI,I/I€HT y4YuTbIBaeT NoTeEPU
TeMNoCcHaBKEH NS BO BCeW cucteme TensiocHab>xeHuns

(LeHTpanmsoBaHHOM n
AeueHTpann3oBaHHOW) 34aHus

O6o3HayeHune|PacwmnppoBka 0603HaYeHNS

- BO34YyLWHaA Ccpefa

ald - BO34YyLIHas npocsonka
av - CpefHsAs BeNnYnHa

b - noasas, noanosbe

be - NepekpbITUE NoaBaa
bw - CTeHbl NogBana

bal - banaHc, 6bankoH

- MOKPbITNE, MOTOJIOK

cal

- paCCHNTaHHOE 3Ha4YeHne




COR

- YCJZIOBHaA pacyeTHad BeJIN4Ha, 3Hepron0Tpe6neHV|e

) - CYTKMN, TOYKa pOChl
- MPOEeKTHOoe 3Ha4yeHune
des
e axi - KOMMNAKTHOCTb, Hapy>XHaa cpefa Unun orpa>kgeHue
- ABepn N BopoTa
ed
- 3KBMBaJIEHTHOE 3Ha4yeHune
ed
J - non
F - OKHO
g - yephak
g - MOKPbLITNE, KPbILLla Yephaka
g - Yepaa4yHoe nepekpbiTHe
EW - CTeHbl YepaaKa
E - TensjoTa
hi - TenaonoTepn nomMeLweHns
hor - FOPU3OHT
ht - oTonnaeHune

1o

- BHYTPEHHSAS cpefa

- LeJIoHnCNneHHoOeE rnepedyncneHme

ine

- Tennonmsonsauna

inf

- UHPUNbTPaAUVOHHasA CoCTaBndalOWas




- KOHCTPYKLUKNSA
k
{ - naowanb XXunnas
L - 3/IEMEHT Orpa)kAatlolen KOHCTPYKLUNN, NpefesibHOe LesI04YNC/IeHHOe 3HaYeHne
maz - MaKCUMaJibHOE 3Ha4yeHune
- MUHUMalbHOE 3HaveHune
frity
- HOpMaTMBHOE 3HaYeHue, npefesnbHoe Lesio4YnUC/IeHHoe 3HaYeHne
M
- HOpMaTMBHOe 3Ha4vyeHne, obo3HavYeHMe rpagyca, NokKasaTesib B CYyXOM
o COCTOSAHUN
F - BOASAHON Nap, arpeccmBHas cpega
r - NpuBeeHHOe 3HavYeHne
- Tpebyemoe 3HayeHmne
reg
5 - COJIHeYHasa pagnaumns, rpyHT
g2 & - HApy>XHas, BHYTPEHHSAA NOBEPXHOCTN COOTBETCTBEHHO
SEW o
- 3eHUTHbIN PoHapb
- CyMMapHoOe 3Ha4veHune
ELLFR
b - TeMmnepaTypa
tr - TPAQHCMUCCUOHHAA cocTasfAlLWwas
- obbem
V
- BEHTUJIALMNOHHAA CoCTaBNsAloLWas
Var
vp
- naponpoHuuaHne




- CTeHa, NnokasaTe/lb BO B/IaXKHOM COCTOSHUN
W
¥ -rog
T - TeMriepaTypa NOBEpPXHOCTU
1,2, 3, .. - NopsAgKoBas HyMepauunsa cCMMBosa
A, b - HAaUMEeHOoBaHMe yCJI0BUI 3KCryaTaunm

NMPNIOXEHWNE B

(obsA3aTenbHoOE)

METOAUNKA ONPELEJIEHNA CYMMAPHOW COJ'I!-IE‘-IHOI?I PAOVALIAW NPU OEACTBUTEJIbHbIX
YCJIOBUAX OBJTAHHOCTIW 3A OTOMUTEJTbHbIN MEPUOL,

B.1 CymmapHas (npsMas noc paccesHHas) CosIHeYHas paanaunsa Ha ropusoHTasIbHYHO NOBEPXHOCTb

hor 2 .
(NoKpbITHNE, 3€HUTHbIE hoHapK) e , MI>K/M™, Npy AENCTBUTENbHbIX YCN0BMAX 061a4HOCTK 3a
OTOMUTESIbHbIW Mepuoa oNa KINMMaTU4eCKoro paioHa CTpouTenbCTBa onpegenseTcs no gopmye

Qhor _ ggﬁor
i=1 , (B.]_)

hor
roge Qi - CyMMapHasa CcoJIHe4YHasa paanaunsa Ha ropusoHTaJIbHYIO NMOBEPXHOCTb Mpn ,ﬂ,eIZCTBI/ITeJ'IbeIX

ycnoBmax 061a4HOCTV A4 ¢ -ro Mecsla oTONUTEIbHOro Neproaa, M,ﬂ,)K/Mz, MPMHUMAETCSA NO AAHHbLIM
Tabamubl 1.10 "Hay4yHo-npuknagHoro cnpaBoyHuKa no knumaTty CCCP. Cepusa 3. MHoroneTtHumne
haHHble". YacTun 1-6, Bbin.1-34. - CaHkT-MNeTepbypr: N'mapomeTeonsnaTt, 1989-1998;

- 4UCNno MecsaueB OTONUTENIbLHOro Nepmnoga Co CpegHeCcyTOYHON TeMnepaTypon HapyXHOro
BO34YyXa, paBHOW u HUXXe 8 °C, onpeaensemoe no Metoay, U3noxxeHHomMmy B CnpaBo4yHOM nocobum K
CHwuI "CtpounTtenbHasa knumatonorua" (M.: CtponmnsgaT, 1990).

B.2 CymmapHas (NpsAMas, paccesHHasa U oTpa>KeHHas) CoJIHeYHasa pagnaunsa Ha BepTUKabHYIO

var
2 y
NMOBEPXHOCTb (CTEHbI N OKHa) Qs , MO>X/M™, Nnpn BencTBUTENbHBIX YCI0BUSAX 06/1a4HOCTM 3a
OTONUTEsNIbHbLIA NEePNoL onpenensieTcs no gopmyne

E

Q}Jﬂ?' Z. QVE!?‘ Z.( ver + DVE?’ R;’S?‘ ) -

i=1

b
= Z(Sf""’ kg + D 12+ Q477 fznu)
=1

, (B.2)

var
roe “J/' - npsiMas conHeYyHas pagmaumsa Ha BepTMKaJIbHYI0 MOBEPXHOCTb Npun )J,eI/ICTBI/ITEJ'IbeIX

YCIIOBUSIX 06/1a4HOCTH B I-M MeCsiLie OTOMUTENbHOIO Nepuoga Aas  -it opreHTaLmu, M,D,)K/M ;

ver ver
& ’ & - paccedHHaa N OTpaXXeHHaA COJMIHEYHaA pagnaunna Ha BEPTUKAJIbHYIO NMOBEPXHOCTb MNnpu

o . 2
NencTBnNTENIbHbIX YCJZIOBUAX 061a4yHOCTU B *-M MecsiLie OTONMUTENIbHOIro nepwvopna, MIOx/m™;

hor hor
S" , D" - NpaMaa N paccesdHHasa CoJIHeEYHaA paanauna Ha ropu3oHTaJIbHYO MOBEPXHOCTb Mpw

o . 2
OENCTBUNTEJIbHbIX YCJTOBUAX obnavyHOCTU B *-M MecsiLe OTONUTENIbHOIro nepwoga, MIx/m™,



MPUHMMaKTCA No AaHHbIM Tabnuy 1.8, 1.9 cnpaBoYHMKa, NOMMEeHOBaHHOro B B.1;
Q,‘:or
# =l - TO)XKe, 4TOo 1 B hopmyne (B.1);

cal .
47 anbbeno gesaTenbLHOW MOBEPXHOCTU B F-M MecsiLle OTONMUTENIbHOro nepuoaa, %, NPUHMUMaeTCA Mo
AaHHbIM Tabanubl 1.10 cnpaBoYHMKa, NOMMeEHOBaHHOro B B.1;

. KOhhMUMEHT nepecyeTa NPSAMON CONTHEYHOW paanaumn C ropn3oHTaIbHON NOBEPXHOCTU Ha

BEPTUKAJIbHYIO ! -r0 MecsLa OTONUTENbLHOro neproaa ans < -i opMeHTauum, NPUHUMAETCs Mo
OaHHbIM Tabnnubl B.2.

lTpumep pacqyeTa

Onpepnenntb KOINYECTBO CyMMapHOI7I COJIHEYHOW paanaunn npnm 0EenCTBUTENIbHbIX ycnoBuax
obnayHoCTw, HOCTyHa}OU_leIZ Ha (pacanbl CeBepO-BOCTO‘-IHOVI M toro-3anagHom OpMEHTaU NN XXNnoro

3naHus B r.TBepu 3a oToNMTeNbHbIN Nepuog, (¥# =218 cyT).

Onpegennm, Kakue MecsLbl B rogy BKJIOYAET OTONUTESbHLIA nepuog B r.Teepu. Mo AaHHbLIM
Tabnuubl 3 CHWMM 23-01 ycTaHaBAMBaeM MecCsLbl CO cCpefHeln MeCa4YHoN TeMnepaTypomn Hapy>XHOro
BO34yXxa, paBHOW 1 HUxXe 8 °C. 2To - AHBapb, heBpasb, MapT, anpesb, O4AHU CYTKXU Mas, NATb CYTOK
ceHTA6p4, okTA6pb, HOAGPL, Aekabpb. Konn4yecTBO NocTynatowen Ha acafbl COTHEYHON paanaumnm
onpenenum no cdopmyne (B.2). PesynbTaTbl pacyeTa cBefeHbl B Tabnuyy B.1. KonoHkn 2, 7, 9, 10

S!fzor D}}:or ]

3anoJIHAKTCA MO AaHHbIM CMPaBOYHMKA, MOMMeHOBaHHOro B B.1 ( - no Tabnnue 1.8, no

hor cal
Tabnuue 1.9, & " A7 rno Tabnauue 1.10). KonoHku 3, 4 (kﬁ") - no Tabnuue B.2. B ocTasbHbIX
KOJIOHKaX BbINOJIHATCA apuMeTmnyeckme gencTema no gopmyne (B.2).

MpuMedaHme - Tak Kak faHHble Mo CONHEeYHON pagnaunn ana r.Teepn oTCyTCTBYIOT, TO Obin
MPUHATBLI AaHHble Mo 6avKanwemMy KIMMaTU4eCKoMy NyHKTY - r.Top»Xka, 57° c.wwu.



PacyeTHble XapaKTePUCTUKN CONTHEYHOIM paanaLnm ana onpeneneHns Koan4ecTsa

(I\)/ITecf:lll-l:(Iaanoro (c%/.n;n)/lapHoM COJIHEYHOW pajnaumm Ha BEPTUKaJIbHYIO MOBEPXHOCTb Mo hopMmyne
nepuopa

o 5 w| e e

E MOxMT | M | of | oo & pr - &7 MOx/m

¥ I MO/ M
CB |03 |CB (O3 |\/|';_-]|>K/,\,,2 % CB 03

1 2 3 4 5 6 7 8 9 10 |11 12 13
flHBapb 15 - 4,15 |- 62,2 |47 |23,5|61 |76 |23,2 47 109
PeBpanb 46 0,05|2,32|2,3 (106,7 |88 |44 |135 |77 |52 98 203
MapT 108 0,14(1,35|15,1|145,8 (184 |92 (292 |71 (104 211 |342
Anpenb 170 0,2210,84|37,4(142,8 [224 |112 |394 (31 |61 210 |316
Man,
1cyt 9 12
CeHTAabpsb,
5cyt 22 40
OKkTa6pb 32 0,09(1,72|2,9 |55 85 1|42,5(117 (27 (15,8 61 113
Hos6pb 8 0,02(3,18|0,2 |25,4 |40 [20 |49 |47 |11,5 32 57
Nekabpb 2 - 4,9 | 98 |30 (15 |32 (69 (11 26 36
3a oTonuTesNbHbIA Nepuos 716 (1228
panychbl C.Lu. Mecsuel

I Il " \% \Y VI VI (VIIT ]IX X Xl XIl
KO>xHas opmneHTayns
37 1,97 1,37 |0,85 |0,46 0,24 |0,16 |0,19 |0,34 |0,65 [1,14 [1,71 2,13




38 2,00 1,40 (0,88 (0,47 0,26 |0,17 |0,20 |0,35 |0,67 (1,16 |1,73 2,23
40 2,15 1,50 (0,92 (0,51 0,28 |0,19 |0,23 |0,39 |0,71 (1,20 (1,85 2,40
42 2,25 1,60 |1,00 |0,54 0,30 (0,22 |0,26 (0,43 (0,75 (1,30 |2,05 2,60
44 2,50 1,70 (1,03 |0,60 0,33 |0,24 |0,28 |0,47 |0,80 (1,45 |2,20 2,80
46 2,85 1,85 |1,08 |0,63 0,36 (0,28 |0,32 (0,51 (0,86 (1,50 |2,40 3,10
48 3,20 2,00 |1,20 |0,68 0,40 |0,30 |0,35 |0,54 |0,93 (1,60 |2,60 3,60
50 3,50 2,20 |1,30 |0,73 0,44 |0,34 |0,38 |0,60 |1,00 (1,75 |2,90 4,10
52 4,0 2,35 |1,40 |0,78 0,48 |0,37 |0,41 |0,64 |1,08 (1,85 |3,20 4,70
54 4,50 2,55 |1,50 |0,84 0,52 |0,40 |0,44 |0,68 |1,17 (2,00 |3,70 5,40
56 5,15 2,80 (1,55 (0,90 0,55 (0,44 |0,48 0,74 (1,26 (2,20 |4,20 6,10
58 6,00 3,10 |1,75 |0,97 0,60 |0,48 |0,52 |0,78 |1,33 (2,40 (4,80 7,20
60 7,20 3,50 (1,85 (1,03 0,64 (0,50 |0,56 (0,83 (1,44 (2,60 |5,50

62 4,00 (2,00 |1,10 0,67 |0,54 |0,59 |0,88 |1,56 (3,00 (6,65

64 4,90 (2,30 |1,19 0,71 |0,57 |0,61 |0,94 |1,68 (3,40

66 6,00 |2,50 |1,26 0,76 0,60 |0,66 |1,00 |1,84 (4,00

68 7,30 12,85 [1,35 0,82 |0,62 |0,69 |1,04 |2,02 (4,50

70 3,20 (1,44 0,86 (0,64 |0,72 (1,10 (2,20 (5,35

72 3,55 |1,55 0,92 |0,66 |0,73 |1,16 |2,40

74 4,00 [1,65 0,98 (0,70 |0,77 (1,22 (2,60

76 4,65 1,74 1,04 |0,71 (0,79 |1,33 |2,74




78 5,25 (1,81 1,08 |0,72 (0,82 |1,44 |2,86

KOro-socTto4yHas opmeHTaymns

37 1,35 1,00 |0,70 |0,55 0,40 (0,34 |0,30 (0,42 (0,66 (0,90 |1,35 1,70
38 1,35 1,00 (0,70 (0,55 0,40 |0,34 |0,31 |0,43 |0,66 (0,92 (1,35 1,70
40 1,40 1,05 |0,75 |0,56 0,41 (0,35 |0,34 (0,45 (0,70 |0,97 |1,40 1,70
42 1,50 1,15 (0,80 |0,58 0,44 |0,36 |0,37 |0,49 |0,72 (1,01 (1,45 1,75
44 1,70 1,20 (0,85 (0,62 0,45 |0,37 |0,40 |0,52 |0,75 (1,08 [1,55 1,90
46 1,85 1,30 (0,90 (0,65 0,49 |0,39 |0,42 |0,55 |0,79 (1,17 (1,65 2,15
48 2,05 1,40 (0,95 |0,70 0,50 |0,41 |0,46 |0,59 |0,81 (1,25 |1,80 2,50
50 2,30 1,55 |1,00 |0,75 0,53 (0,45 |0,49 (0,62 (0,86 (1,35 |2,00 2,90
52 2,65 1,70 (1,10 |0,79 0,55 |0,49 |0,51 |0,65 |0,93 (1,47 [2,25 3,30
54 3,10 1,80 |1,20 |0,84 0,60 (0,52 |0,54 (0,69 (1,01 (1,59 |2,55 3,75
56 3,60 2,00 |1,25 |0,88 0,61 |0,56 |0,57 |0,72 |1,10 (1,72 |2,90 4,30
58 4,20 2,20 |1,35 |0,93 0,65 |0,58 |0,59 |0,77 |1,19 (1,87 |3,40 5,00
60 5,10 2,45 |1,45 |0,97 0,69 |0,60 |0,60 |0,80 |1,26 (2,08 (3,95

62 2,80 |1,60 [1,02 0,71 |0,62 |0,62 |0,84 |1,35 (2,34 (4,75

64 3,30 (1,70 (1,06 0,75 (0,63 |0,65 (0,87 (1,44 (2,64

66 4,00 (1,85 |1,12 0,78 0,64 |0,67 |0,91 |1,55 (3,00

68 4,95 2,10 |1,18 0,80 (0,65 |0,69 (0,95 (1,65 (3,39

70 2,30 |1,26 0,84 |0,66 |0,71 |1,00 |1,77 (3,85




72 2,60 (1,35 0,87 (0,69 (0,72 |1,04 |1,90

74 2,95 1,45 0,90 |0,70 (0,75 |1,10 |2,00

76 3,45 (1,58 0,94 |0,70 |0,77 |1,15 |2,12

78 4,20 |1,75 0,96 |0,71 |0,78 |1,24 |2,25

Oro-3anagHas opneHTaums

37 1,50 1,05 |0,75 (0,47 0,30 |0,30 |0,35 |0,45 |0,60 (0,79 (1,10 1,45
38 1,50 1,05 |0,80 (0,50 0,35 |0,31 |0,35 |0,46 |0,64 (0,81 |1,15 1,50
40 1,60 1,10 |0,80 (0,53 0,40 |0,33 |0,36 |0,49 |0,65 (0,90 (1,30 1,63
42 1,70 1,20 |0,81 (0,55 0,40 |0,36 |0,39 |0,50 |0,70 (0,99 (1,50 1,75
44 1,80 1,30 [0,90 |0,59 0,45 |0,38 |0,40 (0,52 |0,75 (1,07 (1,60 1,90
46 2,05 1,40 |0,92 (0,62 0,47 |0,40 |0,41 |0,55 |0,78 1,15 |1,75 2,15
48 2,35 1,60 (1,03 |0,65 0,47 |0,41 0,43 [0,59 |0,83 (1,23 (1,90 2,55
50 2,50 1,70 |1,10 |0,69 0,50 (0,42 (0,45 |0,61 |0,84 (1,30 |2,10 2,95
52 2,85 1,85 |1,20 (0,72 0,50 |0,46 |0,49 |0,63 |0,95 (1,40 (2,30 3,40
54 3,30 2,00 (1,25 |0,77 0,55 |0,48 |0,50 |0,68 |1,00 (1,52 |2,65 3,95
56 3,80 2,20 (1,30 |0,81 0,58 |0,50 |0,53 |0,72 |1,05 (1,65 (3,00 4,45
58 4,50 2,45 |1,40 (0,86 0,60 |0,52 |0,56 (0,77 |1,13 [1,79 3,35 5,35
60 5,20 2,80 (1,50 |0,90 0,63 |0,54 |0,58 |0,81 |1,20 (1,95 (3,80

62 3,25 |1,70 (0,97 0,65 |0,56 0,61 (0,86 |1,25 (2,15 (4,55

64 3,90 [1,90 |1,04 0,68 |0,60 |0,65 |0,90 |1,39 (2,45




66 4,75 (2,10 |1,11 0,76 |0,64 |0,70 |0,97 |1,50 (2,85
68 5,60 |2,30 [1,21 0,82 |0,67 |0,73 |1,02 |1,65 (3,33
70 2,55 (1,30 0,88 (0,71 |0,75 (1,09 (1,80 (3,85
72 2,80 |1,42 0,90 |0,73 10,78 |1,16 |1,95
74 3,10 (1,52 0,95 (0,75 |0,79 (1,26 (2,12
76 3,40 |1,62 0,97 |0,76 |0,80 |1,37 |2,30
78 4,00 (1,73 1,00 (0,77 |0,82 |1,50 (2,45

BocTo4yHasa opueHTaumsg*

* B neprof C HOSI6ps Mo MapT KO3(PPULNEHTBI k npueeneHbl ona 3anagHon Cubupmn n CpegHen

A3un; ona EBponenckon Tepputopun Poccum n BoctouyHom Cnbumpm KoahpuumeHTbl

k.
¥ npnBeneHbl B

Tabnvue B.3.

37 0,52 0,46 (0,40 (0,42 0,42 |0,39 |0,44 |0,40 |0,45 |0,50 [0,42 0,54
38 0,52 0,48 (0,42 (0,43 0,42 |0,39 |0,44 |0,40 |0,45 |0,50 [0,44 0,54
40 0,55 0,50 (0,46 (0,44 0,42 0,40 |0,44 |0,41 |0,46 |0,50 (0,48 0,54
42 0,58 0,52 (0,50 (0,45 0,42 |0,40 |0,44 |0,42 |0,46 |0,50 [0,54 0,55
44 0,60 0,54 (0,53 (0,47 0,42 0,42 |0,44 |0,43 |0,48 |0,52 |0,59 0,62
46 0,63 0,57 (0,58 (0,48 0,44 0,43 |0,44 |0,45 |0,50 |0,56 [0,61 0,72
48 0,65 0,62 (0,60 (0,50 0,46 |0,44 |0,46 |0,48 |0,54 |0,58 |0,64 0,80
50 0,68 0,65 (0,61 (0,53 0,48 0,46 |0,47 |0,49 |0,56 |0,62 |0,66 0,86
52 0,70 0,67 (0,62 |0,55 0,50 0,47 |0,48 |0,51 |0,60 |0,64 |0,69 0,90
54 0,71 0,70 (0,63 (0,56 0,52 |0,50 |0,50 |0,53 |0,62 |0,67 [0,72 0,92




56 0,72 0,73 |0,64 (0,58 0,54 0,52 [0,53 |0,56 |0,64 |0,68 [0,76 0,94
58 0,74 0,78 (0,64 (0,61 0,57 |0,54 |0,54 |0,57 |0,66 |0,70 |0,80 0,96
60 0,76 0,87 (0,66 (0,64 0,59 0,56 [0,56 |0,58 |0,68 |0,72 |0,86

62 0,96 (0,70 (0,66 0,60 |0,58 |0,57 |0,60 |0,72 |0,78 [0,91

64 1,04 |0,76 |0,69 0,62 |0,59 |0,58 |0,62 |0,76 |0,88

66 1,14 |0,84 |0,72 0,64 |0,60 |0,59 |0,64 |0,80 |1,00

68 1,20 |0,92 |0,74 0,65 |0,61 |0,60 |0,66 |0,84 |1,15

70 1,00 |0,78 0,66 0,62 (0,60 |0,70 |0,88 |1,32

72 1,10 |0,84 0,69 |0,63 |0,62 |0,74 |0,92 [1,52

74 1,25 [0,91 0,72 |0,64 |0,64 |0,78 |0,94 |1,76

76 1,44 |1,02 0,76 |0,65 |0,66 |0,82 |0,96

78 1,66 |1,15 0,78 0,66 |0,68 |0,86 |1,00

OanbHni BocToK (BOCTOYHas opueHTaums)

44 0,54 0,57 (0,43 (0,44 0,40 |0,31 |0,29 |0,38 |0,50 |0,52 |0,58 0,61
46 0,60 0,60 (0,49 (0,46 0,42 |0,36 |0,35 |0,43 |0,52 |0,56 [0,65 0,66
48 0,64 0,62 (0,55 (0,49 0,44 10,40 |0,40 |0,47 |0,53 |0,60 (0,70 0,76
50 0,70 0,66 (0,62 (0,52 0,47 0,44 |0,42 |0,48 |0,55 |0,63 |0,80 0,88
52 0,74 0,68 |0,68 (0,54 0,50 |0,45 |0,43 |0,49 |0,57 |0,68 [0,91 1,00
54 0,78 0,71 (0,74 (0,56 0,51 |0,46 |0,42 |0,50 |0,58 |0,72 (1,06 1,42%

* TEKCT [OKYMEHTa COOTBETCTBYET OpUTrnHany.




56 0,84 0,74 (0,80 (0,58 0,52 |0,46 |0,40 |0,50 |0,60 |0,78 (1,22 1,24
58 0,88 0,77 (0,86 (0,60 0,54 0,46 |0,47 |0,50 |0,62 |0,88 (1,48 1,36
60 0,93 0,80 (0,92 |0,63 0,55 |0,46 [0,47 |0,51 |0,66 |1,04

3anagHasa opueHTauns*

* Ona panoHa OanbHero BocToka KoshpuLmMeHTsI ;Cif'c WIOHS MO aBrycT npusefeHsl B Tabnuue B.4.
37 0,54 0,50 0,46 (0,36 0,34 |0,34 |0,40 |0,40 |0,42 |0,38 (0,42 [0,54
38 0,54 0,50 0,47 (0,38 0,34 |0,34 |0,40 |0,40 |0,42 |0,40 (0,44 |0,54
40 0,56 0,51 0,48 (0,40 0,35 |0,34 |0,40 |0,42 |0,43 |0,42 (0,48 [0,54

42 0,58 0,52 0,50 (0,42 0,36 |0,35 |0,40 |0,42 |0,44 |0,46 (0,54 |[0,55
44 0,60 0,52 0,53 (0,43 0,38 |0,36 |0,40 |0,42 |0,45 |0,48 (0,59 [0,62
46 0,64 0,57 |0,58 (0,44 0,39 |0,37 |0,42 |0,42 |0,46 |0,52 (0,61 [0,72
48 0,70 0,62 |0,60 (0,46 0,40 |0,38 |0,42 |0,42 |0,48 |0,55 [0,64 [0,80
50 0,75 0,69 |0,61 (0,47 0,42 |0,40 |0,43 |0,44 |0,50 |0,58 [0,66 [0,86

52 0,80 0,77 |0,62 (0,48 0,43 (0,42 |0,44 0,46 |0,53 |0,60 |0,69 (0,90
54 0,86 0,86 |0,63 (0,50 0,45 |0,44 |0,45 |0,48 |0,56 |0,64 (0,72 [0,92

56 0,94 0,98 0,64 |0,52 0,46 |0,46 |0,47 |0,52 |0,58 |0,68 (0,76 [0,94
58 1,06 1,08 (0,64 |0,54 0,48 0,47 |0,48 |0,54 |0,60 |0,70 (0,80 (0,96
60 1,19 1,18 (0,66 |0,56 0,50 0,49 |0,52 |0,56 |0,62 |0,74 |0,86

62 1,29 (0,70 |0,59 0,54 |0,54 |0,54 |0,58 |0,66 |0,78 [0,91

64 1,40 (0,76 |0,64 0,58 |0,56 [0,56 |0,62 |0,72 |0,86




66 1,52 (0,84 |0,70 0,60 |0,60 |0,60 |0,68 |0,78 |0,94

68 1,62 (0,92 |0,78 0,66 |0,64 |0,64 |0,72 |0,84 |1,08

70 1,00 (0,86 0,70 |0,67 |0,68 |0,80 |0,88 |1,30

72 1,10 [0,92 0,76 |0,71 |0,72 |0,88 |0,92 |1,66

74 1,25 |1,00 0,80 |0,74 |0,76 |0,95 |0,96

76 1,44 |1,09 0,80 0,76 |0,77 |1,02 |1,00

78 1,66 |1,15 0,80 |0,76 |0,77 |1,04 |1,01

OanbHni BoCcTOK (3anagHas opneHTaumns)

44 0,56 0,54 (0,49 |0,44 |0,40 0,49 (0,49 |0,46 |0,50 |0,55 (0,56 0,62
46 0,63 0,60 (0,53 |0,46 |0,42 0,48 (0,48 |0,50 |0,52 |0,56 (0,58 0,64
48 0,69 0,66 (0,57 [0,49 (0,44 0,48 (0,48 |0,53 |0,53 |0,56 (0,59 0,68
50 0,75 0,71 (0,62 |0,52 |0,47 0,48 (0,48 |0,55 |0,55 |0,57 (0,60 0,74
52 0,81 0,77 (0,66 [0,54 |0,50 0,48 (0,48 |0,56 |0,57 |0,58 |0,62 0,80
54 0,87 0,83 |0,70 |0,56 |0,51 0,48 (0,48 |0,57 |0,58 |0,59 (0,66 0,86
56 0,94 0,89 (0,74 |0,58 |0,52 0,48 (0,49 |0,58 |0,60 |0,60 (0,70 0,92
58 1,00 0,95 (0,78 |0,60 |0,54 0,48 (0,50 |0,59 |0,62 |0,60 (0,75 1,00
60 1,06 1,04 |0,82 |0,63 (0,55 0,48 (0,52 |0,60 |0,66 (0,61
CeBepo-BOCTOYHAA opneHTaunsg*

* [INsa 10XXHbIX parioHoB anbHero BocToka KoshpuLmMeHThI ky npueegeHsl B Tabnnue B.5.

37 0,04 0,06 0,12 |0,19 |0,22 0,26 (0,23 |0,21 |0,16 |0,11 |0,07 0,03




38 0,04 0,06 (0,12 |0,19 |0,22 0,26 (0,23 |0,21 |0,16 |0,11 |0,07 0,03
40 0,03 0,06 (0,12 |0,19 |0,22 0,26 |0,24 |0,21 |0,16 (0,10 |0,06 0,02
42 0,02 0,06 0,12 |0,19 (0,23 0,26 (0,24 |0,21 |0,16 |0,10 |0,05 0,01
44 0,02 0,06 (0,12 |0,20 |0,23 0,27 |0,25 (0,21 |0,16 (0,09 |0,04 0,01
46 0,02 0,06 |0,13 |0,20 (0,24 0,27 (0,25 |0,22 |0,16 |0,09 |0,04 0,01
48 0,01 0,06 (0,13 |0,20 |0,25 0,28 |0,26 (0,22 |0,16 (0,09 |0,03 0,01
50 0,01 0,06 (0,13 |0,20 |0,26 0,28 |0,27 |0,23 |0,16 (0,09 |0,03 0,01
52 0,01 0,06 (0,13 |0,21 |0,27 0,29 |0,28 |0,24 |0,16 (0,09 |0,02 0,01
54 0,01 0,06 (0,14 |0,21 |0,28 0,30 |0,29 |0,25 |0,16 (0,09 |0,02 0,01
56 0,01 0,05 |0,14 |0,22 (0,29 0,31 (0,30 |0,25 |0,17 |0,09 |0,02

58 0,05 (0,14 |0,23 |0,31 0,32 |0,31 |0,26 |0,18 (0,09 |0,02

60 0,04 |0,14 |0,24 (0,32 0,33 (0,32 |0,27 |0,18 |0,09 |0,02

62 0,04 (0,15 |0,25 |0,34 0,35 |0,33 |0,28 |0,19 (0,09

64 0,03 (0,15 |0,26 |0,36 0,37 |0,35 |0,29 |0,20 (0,09

66 0,03 (0,16 |0,27 |0,38 0,39 |0,37 |0,30 |0,21 (0,09

68 0,03 (0,17 |0,29 |0,40 0,42 |0,41 |0,32 |0,23 (0,09

70 0,18 (0,31 |0,42 0,46 (0,46 |0,35 |0,25 |0,10

72 0,19 |0,34 (0,44 0,50 |0,52 |0,38 |0,27 (0,10

74 0,20 (0,38 |0,46 0,55 |0,57 |0,42 |0,29

76 0,22 (0,44 |0,48 0,60 |0,62 (0,45




78 0,23 |0,48 (0,50 0,65 |0,67 (0,48

CeBepo-3anagHas opneHTaumns

37 0,06 0,06 |0,12 |0,17 (0,20 0,22 (0,25 |0,20 |0,14 |0,07 |0,05 0,03
38 0,05 0,06 (0,12 |0,17 |0,20 0,22 |0,25 |0,20 |0,14 (0,07 |0,05 0,02
40 0,04 0,06 |0,12 |0,17 (0,21 0,23 (0,25 |0,20 |0,15 |0,08 |0,04 0,02
42 0,03 0,06 (0,13 |0,18 |0,21 0,23 |0,23 |0,20 |0,15 (0,08 |0,04 0,01
44 0,02 0,06 (0,13 |0,18 |0,22 0,23 |0,23 |0,21 |0,15 (0,08 |0,04 0,01
46 0,02 0,06 (0,13 |0,18 |0,22 0,23 |0,23 |0,21 |0,15 (0,08 |0,04 0,01
48 0,02 0,06 (0,14 |0,19 |0,23 0,25 |0,25 |0,21 |0,16 (0,08 |0,03 0,01
50 0,02 0,06 |0,14 |0,19 (0,23 0,26 (0,25 |0,21 |0,16 |0,08 |0,03 0,01
52 0,02 0,06 (0,15 |0,19 |0,23 0,26 |0,25 |0,22 |0,16 (0,08 |0,03 0,01
54 0,02 0,06 |0,15 |0,20 (0,24 0,27 (0,25 |0,22 |0,16 |0,08 |0,02 0,01
56 0,02 0,06 (0,16 |0,20 |0,25 0,28 |0,26 |0,23 |0,16 (0,08 |0,02

58 0,02 0,06 (0,16 |0,21 |0,26 0,29 |0,27 |0,24 |0,16 (0,08 |0,01

60 0,05 (0,17 |0,22 |0.27 0,31 (0,29 |0,26 |0,17 |0,07 |0,01

62 0,05 (0,17 |0,23 |0,29 0,33 |0,32 |0,27 |0,18 (0,07

64 0,05 |0,18 |0,25 (0,31 0,37 (0,35 |0,29 |0,19 |0,07

66 0,05 (0,19 |0,27 |0,35 0,42 |0,39 |0,32 |0,20 (0,07

68 0,05 |0,20 |0,30 (0,39 0,47 (0,44 |0,35 |0,22 |0,07

70 0,21 (0,33 |0,44 0,52 |0,49 |0,39 |0,24 (0,07




72 0,23 (0,37 |0,49 0,57 |0,55 (0,43 |0,27 |0,07
74 0,24 |0,43 (0,54 0,62 |0,61 (0,48 |0,29
76 0,26 |0,52 |0,60 0,67 |0,66 |0,52

78 0,28 |0,63 (0,66 0,71 |0,70 (0,57
CeBepHas opueHTauus

37 0,01 0,04 0,08 |0,06 (0,02

38 0,01 |0,04 0,08 |0,06 (0,02

40 0,01 0,04 0,08 |0,06 (0,02

42 0,01 |0,04 0,08 |0,06 (0,02

44 0,02 0,05 0,08 |0,07 |0,02

46 0,02 0,05 0,09 |0,07 (0,02

48 0,02 0,05 0,09 (0,08 |0,03

50 0,02 0,06 0,10 |0,08 (0,03

52 0,02 0,06 0,11 |0,09 (0,03

54 0,02 10,07 0,12 |0,09 (0,04

56 0,02 0,08 0,12 |0,10 (0,04

58 0,02 10,09 0,13 |0,11 |0,05

60 0,02 0,09 0,14 |0,12 (0,06

62 0,03 0,11 0,18 |0,14 |0,07

64 0,03 0,14 0,23 |0,18 (0,08




66 0,04 (0,17 0,28 |0,22 (0,09
68 0,06 |0,20 0,34 10,28 |0,11
70 0,07 0,24 0,40 (0,35 |0,15
72 0,09 (0,30 0,47 10,41 (0,19
74 0,13 (0,38 0,54 (0,47 |0,23
76 0,22 0,48 0,58 0,53 |0,27
78 0,30 |0,55 0,61 |0,57 |0,29




BocTo4yHasa opueHTaumns

3anagHasa opueHTaumsa

papychbl C.Lu. Mpapychbl C.u.

Mecsupbl Mecsupbl

I Il 1 Xl Xl I Il [l Xl XIl
EBponenckasa Tepputopua Poccmu
46* 0,46 |0,40 |0,38 |0,51 |0,46 [42 0,56 0,54 0,48 [0,51 |0,46

* TeKCT LOKYMeHTa COOTBETCTBYET OpUrnHany.

44 0,52 (0,44 0,42 0,54 0,50 (44 0,62 (0,56 (0,52 (0,54 (0,54
46 0,57 (0,47 |0,44 0,56 (0,56 |46 0,69 (0,60 (0,56 0,56 (0,64
48 0,62 (0,51 (0,48 [0,59 [0,64 |48 0,76 (0,64 (0,59 [0,59 |0,75
50 0,68 (0,54 (0,52 0,64 (0,72 |50 0,83 (0,66 (0,62 (0,64 (0,85
52 0,74 10,58 |0,56 0,69 (0,83 (52 0,88 (0,70 (0,66 [0,69 (0,93
54 0,79 (0,62 |0,60 (0,76 0,92 (54 0,92 (0,76 0,70 (0,76 [0,96
56 0,84 (0,66 (0,64 (0,83 (0,90 |56 0,94 (0,84 (0,72 (0,83 |0,94
58 0,90 (0,70 (0,66 0,92 (0,90 |58 0,96 (0,94 (0,76 (0,92 (0,94
60 0,96 (0,74 0,66 (1,03 60 1,00(1,06 /0,81 1,03
62 0,78 (0,66 62 1,20 (0,88
64 0,84 (0,66 64 1,38 (1,00
66 0,66 66 1,06




BocTo4yHasa opueHTaumns

3anagHasa opveHTauns

papychl c.w Mpapychbl C.uu.

Mecsaubl Mecsaupbl

I Il m (Xt (X I I i (Xt |xi
BocTo4yHasa Cnbupsb
52 0,54|0,53(0,53|0,48(0,41|52 0,72|0,56(0,53/0,70/0,71
54 0,58(0,54(0,54/0,53|0,50(54 0,79(0,62(0,54(0,74(0,74
56 0,62(0,58|0,56|0,58(0,58|56 0,87(0,68(0,56(0,78(0,78
58 0,66(0,60(0,58/0,64(0,66|58 0,97(0,74(0,58(0,82(0,82
60 0,74(0,63|0,63|0,68 60 1,12/0,82|0,63|0,87
62 0,70(0,70(0,70 62 0,94(0,70(0,90
64 0,72(0,80 64 1,08|0,80
66 0,96(0,89 66 1,26|0,89
68 1,14/0,97 68 1,54/|0,97
70 1,05 70 1,05
72 1,16 72 1,16




Mpapycol c.w.|BocTo4Has opmeHTauMﬂI_paﬂbelCiu_3anauHaﬂ opueHTauuA
Mecsupbl Mecsaupbl
I Il 1l XX I Il X1 Xl

DanbHUM BocTok

42 0,18 (0,19 (0,17 42 0,36 0,30

44 0,18 (0,19 (0,17 44 0,36 0,30

46 0,18 |0,18 (0,18 46 0,29 |0,30

48 0,18 |0,18 (0,18

50 0,19 |0,19 (0,19

52 0,19 |0,19 (0,20

54 0,21 |0,20 (0,21

56 0,23 |0,21 |0,21

58 0,25 10,22 |0,22

60 0,28 |0,23 (0,23

NPUNNOXEHWNE T

(cnpaBo4yHoeE)

Mpagychbl c.ul.

OpI/IeHTaLI,I/IFI NMnoBepPXHOCTK

CyMmMapHas cosiHeYHas paguaums,
2
Bt/™m

MaKcuMasibHas Lo cpenHsan Lav
fopunsoHTanbLHas 1000 344
36
3anagHas 712 162




Fopun3oHTaNbLHas 942 334
38

3ananHas 721 163

fopnsoHTanbLHas 928 333
40

3anagHas 740 169

opu3oHTasnbHas 915 334
42

3ananHas 748 175

fopn3oHTaNbLHas 894 331
44

3anagHas 756 180

opu3oHTasbHas 880 329
46

3ananHas 752 182

Fopun3oHTaNbLHas 866 328
48

3anagHas 764 184

fopnsoHTanbLHas 859 328
50

3anagHas 774 187

opu3oHTasnbHas 852 329
52

3ananHas 781 194

fopunsoHTanbLHas 838 329
54

3anagHas 788 200

opu3oHTasbHas 817 327
56

3anaaHas 786 201

NPNNOXEHNE [

(obsA3aTenbHoOe)

PACYETHbIE TEMJIOTEXHUYECKWE MOKA3ATEJIN CTPOUTEJIbHbIX MATEPWUAJIOB 1 U3OENWIA

N

mn.nm.

MaTepuan

XapakKTepucTukun
MaTepunasioB B CYXOM
COCTOSIHUM

Pac4yeTHble KO3(PULMEHTDI (NPY YCNOBUAX
akcnayaTayum no CHull 23-02)




KO3 (-
nnot- [YAGb- Has (DVILlVle_HT MaCcCoBOrO | oo |renno- Egg_o'
HoCTb [T€NJI0 TEenno OTHOU.leHl/lﬂn cBoeHus (npm
eMKOCTb  |NpoBOJ- posoa- |y P lHMuae-
BJlarv B
o0 HocTm A [nepvoae 24 4) \mocTu
’ 3 CD’ HOCTV' MaTepI/IaJ'Ie BT/(M OC’) s B 2 OC .U‘ Mr/
KF/Mm KOX/(kr-°C) }\E', W, %  BT/(m7-*C) (NII-LI-I_Ia)
B1/(M-°C)
A b A B |A b A, b
1 2 3 4 5 6 7 8 9 |10 11 12
I TennonsonsumnoHHble maTtepunainbl (TOCT 16381)
A |lTonumepHble
1 MeHonoNMCTUPON 150 |1,34 0,05 1 5 0,05210,06 |0,89 (0,99 |0,05
2 " 100 |1,34 0,041 2 10 |0,041|0,052|0,65 |0,82 |0,05
MeHononncTupon
3 (FOCT 15588) 40 1,34 0,037 2 10 |0,041|0,05 |0,41 |0,49 |0,05
4 |lenonommctupon OAO |1 |q 34 0,042 [2 |10 [0,042(0,043/0,28 [0.32 |0,02
CIn Papocnas
5 [To xe 24 1,34 0,04 2 10 |0,04 |0,041|0,32 |0,36 |0,02
SKCTPYOANPOBAHHbIN
6 MeHonoaNCTNPO 25 1,34 0,029 2 10 (0,031(0,031(0,28 (0,31 |0,013
Ctnpoayp 2500C
7 |To xe, 2800C 28 1,34 0,029 2 10 /0,031/0,031|0,30 |0,33 |0,013
8 |[To xe, 3035C 33 1,34 0,029 2 10 |0,031|0,031|0,32 |0,36 |0,013
9 |[To xe, 4000C 35 1,34 0,030 2 10 |0,031|0,031|0,34 |0,37 |0,005
10 |[To e, 5000C 45 1,34 0,030 2 10 |0,031|0,031|0,38 |0,42 |0,005
11 [fleHononmcTipon 15 (1,34 0,039 |2 10 [0,040(0,044[0,25 0,29 |0,035
Ctunponop PS15




12 |To e, PS20 20 1,34 0,037 10 1(0,038(0,042(0,28 |0,33 |0,030
13 ([To »xe, PS30 30 1,34 0,035 10 10,03610,040/0,33 |0,39 |0,030
DKCTPYANPOBAHHbIN
14 |neHonoAUCTUPOI 28 1,45 0,029 10 0,030/0,031(0,31 |0,34 |0,006
"Ctanpocgoam"
15 |[To xe, "PycomaT" 32 1,45 0,028 10 1(0,029(0,029(0,32 |0,36 |0,006
16 ([To xe, "PycmaT A" 32 1,45 0,030 10 10,0321]0,0321]0,34 |0,37 |0,006
16a [To xe, "dnypmaT 500" |38 1,45 0,027 10 1(0,028(0,028(0,34 |0,38 |0,006
17 },'35*,1?' "®nypmat 38 |1,45 0,030 10 [0,032/0,032/0,37 [0,41 |0,006
18 ([To xe, "®nypmat 200" |25 1,45 0,028 10 10,029]0,029]0,28 |0,31 |0,006
19 ;gg‘;‘f' "®@nypmat 25  |1,45 0,029 10 [0,031/0,031/0,29 [0,32 |0,006
20 HE'{O”“&‘CT NXB-1v 1175 1,26 0,052 10 |0,06 0,064/0,86 0,99 [0,23
100 n
21 |[To xe 1,26 0,041 10 10,05 |0,052/0,68 (0,8 0,23
MeHee
22 |[leHononnypeTaH 80 1,47 0,041 5 0,05 |0,05 (0,67 |0,7 0,05
23 " 60 1,47 0,035 5 0,04110,04110,53 (0,55 [0,05
24 " 40 1,47 0,029 5 0,04 0,04 |0,4 10,42 |0,05
MnnTbl N3 pe30JsibHO-
heHongop-
25 |[manbpermnpHoro 90 1,68 0,045 20 10,05310,073|0,81 |1,10 |0,15
neHonnacta (FOCT
20916)
26 |[To xe 80 1,68 0,044 20 (0,051(0,071(0,75 |1,02 (0,23
27 " 50 1,68 0,041 20 (0,045(0,064(0,56 |0,77 (0,23




28 |MNepnutonnactbetoH (200 (1,05 0,041 2 3 0,052(0,06 |0,93 (1,01 |0,008
29 |" 100 (1,05 0,035 2 3 0,041/0,05 |0,58 (0,66 |0,008
30 [1epmTopocdore- 354 |3 g5 0076 [3 [12 [0,08 |0,12 [1.43 [2,02 |0,2
NeBble U3nenns
31 |[To xe 200 (1,05 0,064 3 12 0,07 |0,09 |1,1 1,43 |0,23
Tennon3onsUnoHHbIE
n3genuns ns
32 |BCNEHEeHHOoro 80 1,806 0,034 5 15 0,04 |0,054|0,65 |0,71 |0,003
CUHTETNYECKOro
Kay4vyka "Aspocnekc"
To xe, "K dpnekc":
EC 60-80 |1,806 0,039 0 0 0,039/0,039|0,6 (0,6 (0,010
33
ST 60-80 |1,806 0,039 0 0 0,039/0,039|0,6 (0,6 (0,009
ECO 60-95 |1,806 0,041 0 0 0,041/0,041/0,65 (0,65 |0,010
OKCTPY3UOHHbIN
34 |neHonoANCTUPON 35 1,65 0,028 2 3 0,02910,030/0,36 (0,37 (0,018
"MeHonnakc", Tun 35
35 (To xe, Tun 45 45 1,53 0,030 2 3 0,031/0,032/0,40 (0,42 |0,015
b MwuHepanoBaTHble (FTOCT 4640), CTEKJIOBOSIOKHUCTbIE, MEHOCTEKJ10, Fa30CcTeKJ10
MaThbl
36 [MWHEpanoBaTtHble 125 (0,84 0,044 |2 5 |0,064|0,07 [0,73 |0,82 [0,30
npowwmsHble (FTOCT
21880)
37 |To xe 100 10,84 0,044 2 5 0,061(0,067|0,64 (0,72 |0,49
38 " 75 0,84 0,046 2 5 0,058|0,064|0,54 (0,61 |0,49
MaTbl
MUHepasioBaTHbIE Ha
39 |CMHTEeTUYeCKOoM 225 10,84 0,054 2 5 0,072(0,082|1,04 (1,19 |0,49
ceasywuwem (FTOCT
9573)
40 [To xe 175 0,84 0,052 2 5 0,066/0,076|0,88 (1,01 |0,49




a1 " 125 0,84 0,049 0,064]0,07 ]0,73 [0,82 |0,49
42 " 75 0,84 0,047 0,0580,064(0,54 0,61 |0,53
MAnTbl Markune,
nonyxecTtkme mn
XecCcTKune
43 [MVHEPaZNOBaTHBIE HA 155, |g gg 0,058 0,0820,085(1,17 [1,28 [0,41
CNHTEeTn4eCKoM "
OUTYMHOM CBSA3YIOLLIMX
(FOCT 9573, FOCT
10140, FOCT 22950)
44 [To e 225 0,84 0,058 0,0790,084(1,09 |1,20 |0,41
45 T 200 |0,84 0,056 0,076|0,08 |1,01 [1,11 |0,49
46 " 150 0,84 0,050 0,0680,073(0,83 0,92 |0,49
a7 " 125 0,84 0,049 0,064 0,069(0,73 |0,81 |0,49
48 " 100 0,84 0,044 0,06 |0,065(0,64 |0,71 |0,56
49 " 75 |0,84 0,046 0,056(0,063[0,53 [0,60 |0,6
MnnTtel
50 |mmHepanoBaTHble 3A0 |180 (0,84 0,038 0,045|0,048(0,74 |0,81 |0,3
"MunHepanbHada BaTa"
51 [To xe E'g' 0,84 0,037 0,043(0,046/0,68 (0,75 [0,31
52 | 22'5 0,84 0,036 0,0420,045(0,53 (0,59 |0,32
53 " 40-60 |0,84 0,035 0,0410,044(0,37 |0,41 |0,35
54 " 25-50 |0,84 0,036 0,0420,045(0,31 |0,35 |0,37
MNnnTtbl
MI/IHepaJ'IOBaTHbIe
55 |[1OBbILIEHHON 200 0,84 0,064 0,07 |0,076(0,94 |1,01 |0,45

XKECTKOCTU Ha
opraHogocgaTHOM
CBA3yOLLEM




MnnTbl Nony>xecTkne
MUHepasioBaTHbIE Ha

56 200 10,84 0,07 0,076(0,08 (1,01 (1,11 |0,38
KpaxMasibHOM
cBA3yoLeM
57 |[To xe 125 10,84 0,056 0,06 |0,064|0,70 (0,78 |0,38
MANTbI N3 CTEKNSAHHOIO
LTanesbHOro BOJIOKHa
58 |Ha cuHTEeTun4eckom 45 0,84 0,047 0,06 (0,064|0,44 (0,5 |[0,6
ceasywowem (FOCT
10499)
MaTbl 1 NONOCHI N3
59 |cTeknsHHOro BoJsIokHa (150 (0,84 0,061 0,064|0,07 (0,8 (0,9 0,53
MpPoLUMBHbIE
MaTbl N3 CTEKISHHOIO
60 (|WwTanenbHOro BOJIOKHa |25 0,84 0,04 0,043(0,05 (0,27 |0,31 (0,61
"URSA"
61 ([To xe 17 0,84 0,044 0,046(0,05310,23 (0,26 |0,66
62 " 15 0,84 0,046 0,048(0,053|0,22 (0,25 (0,68
63 " 11 0,84 0,048 0,05 |(0,055/0,19 (0,22 |0,7
MNNTbl N3 CTEKNSAHHOI O
64 |wTanenbHOro BOJIOKHa |85 0,84 0,044 0,046(0,05 |0,51 (0,57 |0,5
"URSA"
65 [To xe 75 0,84 0,04 0,04210,047)0,46 (0,52 |0,5
66 " 60 0,84 0,038 0,04 (0,045|0,4 10,45 (0,51
67 " 45 0,84 0,039 0,04110,045|0,35 (0,39 (0,51
68 " 35 0,84 0,039 0,041(0,046|0,31 |0,35 (0,52
69 " 30 0,84 0,04 0,04210,046|0,29 (0,32 |0,52
70 " 20 0,84 0,04 0,043(0,048(0,24 (0,27 |0,53
71 " 17 0,84 0,044 0,04710,053|0,23 (0,26 (0,54




72 " 15 0,84 0,046 |2 5 ]0,049]0,055]0,22 [0,25 |0,55
73 [fleHocTekno unu 400 0,84 0,11 1 2 |o,12 |0,14 1,76 [1,94 |0,02
ra3oCcTeks10
74 [To xe 300 |0,84 0,09 1 2  |0,11 |0,12 1,46 [1,56 |0,02
75 " 200 |0,84 0,07 1 2 0,08 |0,09 |1,01 |1,1 |0,03
B MnnTtel N3 I'IpI/IpO,EI,HbIX OpraHI/I‘-IeCKI/IX n Heopran-leCKle MaTeleanos
MnnTel aopeBecHO-
BOJIOKHUNC- Tble N
76 |OpeBecHO-CTpyXeyHble(1000 |2,3 0,15 10 12 (0,23 |0,29 |[6,75 (7,7 0,12
(FOCT 4598, FTOCT
8904, TOCT 10632)
77 [To xe 800 |2,3 0,13 10 |12 [0,19 [0,23 |5,49 6,13 |0,12
78 w 600 2,3 0,11 10 |12 [0,13 |0,16 |3,93 |4,43 |0,13
79 " 400 [2,3 0,08 10 |12 0,11 |0,13 [2,95 3,26 [0,19
80 . 200 [2,3 0,06 10 |12 |0,07 |0,08 |1,67 [1,81 |0,24
NanTbl hnbponnToBbie
g1 |1 apbonut (FOCT 500 [2,3 0,005 [10 [15 0,15 [0,19 [3.86 |4.50 |0,11
19222) Ha
noanaH,u,u,eMeHTe
82 |[To e 450 2,3 0,09 10 |15 [0,135|0,17 |3,47 |4,04 0,11
83 T 4200 [2,3 0,08 10 |15 [0,13 |0,16 |3,21 |3,70 |0,26
84 |NnuTtbl KambiwunToBblEe |300 2,3 0,07 10 15 10,09 (0,14 |2,31 (2,99 |0,45
85 [To xe 200 |2,3 0,06 10 |15 |0,07 |0,09 |1,67 |1,96 |0,49
ge [|[wTEl TOPDAHLIE 300 2,3 0064 [15 [0 0,07 0,08 [2,12 2,34 |0,19
TEen10U301ALNOHHbIE
87 [To xe 200 |2,3 0,052 |15 |20 |0,06 |0,064[1,6 |1,71 |0,49




88 |Makns 150 [2,3 0,05 12 0,06 [0,07 [1,3 1,47 |0,49
89 222"';;" us runca (FOCT |1 354 |0 84 0,35 6 10,50 0,56 |7,04 |7,76 0,098
90 |[To e 1100 |0,84 0,23 6 0,35 0,41 |5,32 [5,99 0,11
JInCTbl runcosble
g1 [|o0wuBOHbIe (CyXas  |y454 | g4 0,15 6 0,34 0,36 5,12 |5,48 0,075
wTykaTypka) (FOCT
6266)
92 [To e 800 |0,84 0,15 6 0,19 |0,21 |3,34 |3,66 |0,075
N3pennsa n3
BCNy4Ye€HHOIro nepjinTa
93 |Ha 6UTyMHOM 300 |1,68 0,087 2 0,09 [0,099(1,84 [1,95 |0,04
ceaAsytowem (FOCT
16136)
94 |[To e 250 |1,68 0,082 2 |0,085|0,099(1,53 [1,64 |0,04
95 T 225 |1,68 0,079 2 |0,082/0,094[1,39 [1,47 |0,04
26 0 200 |1,68 0,076 2 |0,078[0,09 1,23 [1,32 |0,04
r 3acbINKn
paBuin KepamM3NTOBLIN
o7 | K5t a759) 600 0,84 0,14 3 0,17 0,19 2,62 [2,83 [0,23
98 |[To e 500 |0,84 0,14 3 |0,15 |0,165[2,25 [2,41 |0,23
99 " 450 0,84 0,13 3 0,14 |0,155[2,06 |2,22 |0,235
100 * 400 0,84 0,12 3 [0,13 |0,145[1,87 [2,02 |0,24
101| 350 |0,84 0,115 3 [0,125/0,14 |1,72 [1,86 |0,245
102 * 300 |0,84 0,108 3 |0,12 0,13 |1,56 [1,66 |0,25
103| 250 |0,84 0,099 3 [o,11 0,12 |1,22 1,3 |0,26




paBuin LIYHrM3NTOBLIN

104 | Fe 9 757) 700 0,84 0,16 0,18 |0,21 [2,91 [3,29 |0,21
105 [To xe 600 |0,84 0,13 0,16 |0,19 [2,54 [2,89 |0,22
106 | ° 500 |0,84 0,12 0,15 |0,175[2,25 [2,54 |0,22
107| * 450 0,84 0,11 0,14 |0,16 [2,06 [2,30 |0,22
108 400 0,84 0,11 0,13 |0,15 [1,87 |2,10 |0,23
LLlebeHb N3 JOMEHHOro
109 | e (rOCT 5578 [L000 (0,84 0,21 0,24 (0,31 (4,02 4,67 |0,21
LWebeHb
110 |L/1aKONEM3OBbLIN 11 900 [0,84 0,19 0,23 0,3 [3,73 [4,36 [0,21
arnonopuTtoBbln (FTOCT
9757)
111 [To xe 800 |0,84 0,18 0,21 |0,26 |3,36 |3,83 |0,21
112] " 700 |0,84 0,16 0,19 |0,23 [2,99 [3,37 [0,22
113| 600 |0,84 0,15 0,18 [0,21 [2,7 |2,98 [0,23
114| 500 |0,84 0,14 0,16 [0,19 [2,32 |2,59 |0,23
115| ° 450 0,84 0,13 0,15 0,17 2,13 [2,32 |0,24
116| " 400 0,84 0,122 0,14 (0,16 |1,94 [2,12 |0,24
LLlebeHb 1 necok us
117 [epuanTa 500 0,84 0,09 0,1 0,11 [1,79 [1,92 |0,26
Bcny4yeHHoro (FOCT
10832)
118 [To xe 400 |0,84 0,076 0,087/0,095[1,5 [1,6 |0,3
119 350 |0,84 0,07 0,0810,085[1,35 |1,42 |0,3
120 * 300 |0,84 0,064 0,0760,08 [0,99 |1,04 |0,34




BepMmukynut

121 |Bcny4deHHbin (FOCT 200 |0,84 0,065 1 3 0,08 [0,095|1,01 (1,16 |0,23
12865)

122 (To xe 150 10,84 0,060 1 3 0,07410,098(0,84 (1,02 |0,26

123 " 100 10,84 0,055 1 3 0,067|0,08 |0,66 (0,75 |0,3
Mecok ons

124 |cTpouTenbHbiX paboT |1600 |0,84 0,35 1 2 0,47 |0,58 (6,95 |7,91 |0,17
(FOCT 8736)

I |CTpouTenbHble pacTteopbl (FTOCT 28013)

125 |UemeHTHO-WwNakoBbin |1400 (0,84 0,41 2 4 0,52 (0,64 |7,0 (8,11 |0,11

126 (To xe 1200 |0,84 0,35 2 4 0,47 10,58 |6,16 (7,15 |0,14

127 [HeMeHTHO- 1000 (0,84 0,21 7 12 (0,26 [0,3 [4,64 |5,42 [0,15
nepsnTOBbIN

128 [To xe 800 |0,84 0,16 7 12 |0,21 |0,26 (3,73 |4,51 |0,16

129 [FfnnconepnnToBbIN 600 10,84 0,14 10 15 10,19 (0,23 (3,24 |3,84 |0,17

130 |[1OPU30BaHHbEIM 500 |0,84 0,12 6 10 (0,15 |0,19 [2,44 |2,95 [0,43
rMNCONepAnNTOBLIN

131 (To xe 400 0,84 0,09 6 10 (0,13 |0,15 |2,03 (2,35 |0,53

Il KOHCTPYKLUMNOHHO-TEMJION30JIALMOHHbIE MaTepuralibl

A |beTOoHbl Ha NPMPOAHLIX NOPUCTLIX 3anonHnTenax (FTOCT 25820, TOCT 22263)

132 [TycdobeToH 1800 |0,84 0,64 7 10 10,87 |0,99 |11,38|12,79|0,09

133 " 1600 |0,84 0,52 7 10 (0,7 0,81 |9,62 (10,91|0,11

134 " 1400 |0,84 0,41 7 10 0,52 |0,58 |7,76 |8,63 |0,11

135 " 1200 (0,84 0,29 7 10 |0,41 |0,47 |6,38 |7,2 0,12




136 |Mem306eToH 1600 |0,84 0,52 6 0,62 |0,68 8,54 |9,3 0,075
137| " 1400 |0,84 0,42 6 0,49 |0,54 |7,1 |7,76 |0,083
138| " 1200 |0,84 0,34 6 0,4 10,43 |5,94 |6,41 |0,098
139| " 1000 |0,84 0,26 6 0,3 10,34 |469 |52 0,11
140| " 800 (0,84 0,19 6 0,22 |0,26 |3,6 |4,07 [0,12
141 [PETOH Ha 1600 |0,84 0,52 10 [0,64 [0,7 9.2 [10,14[0,075
BYJIKQHNYECKOM LUJ1aKe
142 [To xe 1400 |0,84 0,41 10 0,52 |0,58 |7,76 |8,63 |0,083
143 | " 1200 |0,84 0,33 10 (0,41 |0,47 |6,38 |7,2 0,09
144 | 1000 |0,84 0,24 10 (0,29 |0,35 |4,9 |5,67 |0,098
145| " 800 (0,84 0,20 10 (0,23 |0,29 {3,9 [4,61 |0,11
b BeTOHbl Ha NCKYCCTBEHHbIX MOPUCTLIX 3anonHnTenax (FTOCT 25820, TOCT 9757)
Kepam3nTobeToH Ha
146 ([kepam3nToBOM necke 1|1800 (0,84 0,66 10 (0,80 (0,92 (10,5 (12,33|0,09
Kepam3nToneHobeToH
147 [To xe 1600 |0,84 0,58 10 0,67 |0,79 |9,06 |10,77(0,09
148 | " 1400 |0,84 0,47 10 0,56 |0,65 (7,75 (9,14 (0,098
149 | " 1200 |0,84 0,36 10 (0,44 |0,52 (6,36 |7,57 |0,11
150 " 1000 |0,84 0,27 10 (0,33 |0,41 |5,03 6,13 |0,14
151| 800 (0,84 0,21 10 0,24 |0,31 |3,83 |4,77 (0,19
152 | 600 (0,84 0,16 10 |0,2 0,26 |3,03 (3,78 |0,26
153| " 500 (0,84 0,14 10 10,17 |0,23 |2,55 |3,25 (0,3




Kepam3ntobeToH Ha

154 KBapLI,eBOMVI'IeCKeC 1200 (0,84 0,41 4 8 0,52 (0,58 (6,77 |7,72 |0,075
nopusauunen
155 [To e 1000 |0,84 0,33 4 8 0,41 [0,47 [5,49 |6,35 [0,075
156 | " 800 [0,84 0,23 4 8 0,29 [0,35 [4,13 [4,9 [0,075
157 |K€PamM3NTOBETOH Ha |15 |g g4 0,28 9 13 0,35 [0,41 5,57 [6,43 |0,15
nepJMTOBOM Mnecke

158 [To e 800 [0,84 0,22 9 13 0,29 [0,35 [4,54 [5,32 [0,17
159 |lUyHrnsntobeTtoH 1400 (0,84 0,49 4 7 0,56 |0,64 (7,59 (8,6 (0,098
160 " 1200 |0,84 036 |4 7  |0,44 |0,5 6,23 [7,04 [0,11
161 1000 |0,84 0,27 4 7 0,33 [0,38 [4,92 [5,6 [0,14
162 [MepnnTobeToH 1200 |0,84 0,29 10 [15 [0,44 [0,5 6,96 8,01 [0,15
163| 1000 |0,84 0,22 10 |15 [0,33 [0,38 [5,5 [6,38 |0,19
164 | 800 [0,84 0,16 10 [15 [0,27 [0,33 [4,45 [5,32 [0,26
165| 600 [0,84 0,12 10 [15 [0,19 [0,23 [3,24 [3.84 [0,3

166 (L_Lr'ggh’;g';jfg’gsgg)” 1800 |0,84 0,52 5 8 [0,63 |0,76 [9,32 |10,83|0,075
167 [To xe 1600 |0,84 0,41 5 8 [0,52 |0,63 [7,98 9,29 |0,09
168 " 1400 |0,84 0,35 5 8 0,44 [0,52 [6,87 [7,.9 0,098
169 1200 |0,84 0,29 5 8 0,37 |0,44 [5,83 |6,73 |0,11
170 1000 |0,84 0,23 5 8 0,31 [0,37 [4,87 5,63 [0,11
171 |nakonemsoneHo-u |1 gnn g gq 0,47 8 11 (0,63 [0,7 9,29 [10,31/0,09

wiakornem3orasobeToH




172 [To xe 1400 |0,84 0,35 11 |0,52 |0,58 (7,9 8,78 |0,098
173| " 1200 |0,84 0,29 11 |0,41 |0,47 (6,49 |7,31 |0,11
174 " 1000 |0,84 0,23 11 10,35 |0,41 |5,48 [6,24 |0,11
175| " 800 (0,84 0,17 11 0,29 |0,35 |4,46 |5,15 (0,13
beToH Ha AOMEHHbIX
176 |[rpaHyIMpoOBaHHbIX 1800 |0,84 0,58 8 0,7 10,81 |9,82 (11,18(0,083
LnaKkax
177 \to e 1600 |0,84 0,47 8 0,58 |0,64 (8,43 |9,37 |0,09
178 | . 1400 |0,84 0,41 8 0,52 |0,58 |7,46 |8,34 |0,098
179 | " 1200 |0,84 0,35 8 0,47 10,52 |6,57 |7,31 [0,11
ArnonopunTobeToH 1
180 |6eToHbI Ha Ton/MBHbLIX (1800 (0,84 0,7 8 0,85 |0,93 |10,82(11,98|0,075
(KoTesibHbIX) Wakax
181 [To xe 1600 |0,84 0,58 8 0,72 10,78 |9,39 |10,34/0,083
182 " 1400 |0,84 0,47 8 0,59 |0,65 |7,92 |8,83 |0,09
183| " 1200 |0,84 0,35 8 0,48 |0,54 |6,64 |7,45 [0,11
184 | " 1000 |0,84 0,29 8 0,38 |0,44 |5,39 |6,14 (0,14
185 E;;é’:m”a 307IBHOM 11400 0,84 0,47 8 10,52 [0,58 |7,46 (8,34 |0,09
186 [To xe 1200 |0,84 0,35 8 0,41 |0,47 |6,14 |6,95 [0,11
187 | " 1000 |0,84 0,24 8 0,3 10,35 |4,79 |5,48 [0,12
188 [BepmunkynmtobeToH 800 10,84 0,21 13 10,23 |0,26 (3,97 |4,58 |-
189 | " 600 (0,84 0,14 13 (0,16 |0,17 (2,87 |3,21 |0,15




190 400 0,84 0,09 |8 13 [0,11 [0,13 [1,94 [2,29 [0,19
191 300 [0,84 0,08 |8 13 0,09 [0,11 [1,52 [1,83 |0,23
B beToHbl a4encTble (TOCT 25485, TOCT 5742)

192 |NMonuctnponbeToH 600 [1,06 0,145 |4 8 [0,175[0,20 [3,07 [3,49 [0,068
193 " 500 |1,06 0,125 |4 8 [0,14 [0,16 [2,5 [2,85 |0,075
194 |" 400 [1,06 0,105 |4 8 0,12 |0,135[2,07 [2,34 |0,085
195 |" 300 [1,06 0,085 |4 8 [0,09 |0,11 [1,55 |1,83 |0,10
196 |" 200 [1,06 0,065 |4 8 0,07 [0,08 [1,12 [1,28 0,12
197 |" 150 |1,06 0,055 |4 8 [0,057|0,06 [0,87 0,96 |0,135
19g [[330- M NEHOBETOH, 11440 |g g4 0,29 10 (15 (0,41 0,47 [6,13 |7,09 |0,11

ra3o- " NeHOCNINKaT
199 [To xe 800 |0,84 0,21 10 [15 [0,33 0,37 4,92 |5,63 |0,14
200 " 600 |0,84 0,14 |8 12 |0,22 |0,26 3,36 3,91 [0,17
201 " 400 |0,84 0,11 8 12 [0,14 |0,15 [2,19 [2,42 |0,23
202 . 300 [0,84 0,08 |8 12 |0,11 [0,13 [1,68 [1,95 |0,26
203 [[330- ¥ 1200 |0,84 0,29 15 [22 0,52 0,58 [8,17 [9,46 [0,075
rneHo3os06eToH

204 [To xe 1000 |0,84 0,23 15 [22 0,44 [0,5 [6,86 [8,01 |0,098
205 " 800 |0,84 0,17 15 |22 [0,35 0,41 |5,48 |6,49 |0,12
-

K|/|pr||/|-|Ha9| KJlagKa 13 CriJlIolHOro Knprnmn4da




206

CNMnHAHOro
obbikHoBeHHoOro (FOCT
530) Ha LUEeMEHTHO-
rnecyaHoM pacTBope

1800

0,88

0,56

0,7

0,81

9,2

10,12

0,11

207

CMnHAHOro
06bIKHOBEHHOIO Ha
LEeMEHTHO-LLUJIaKOBOM
pacTBope

1700

0,88

0,52

1,5

0,64

0,76

8,64

9,7

0,12

208

CMnHAHOro
0b6bIKHOBEHHOI 0 Ha
LeMeHTHO-MepsInTOBOM
pacTBope

1600

0,88

0,47

0,58

0,7

8,08

9,23

0,15

209

CunukaTtHoro (FOCT
379) Ha ueMeHTHoO-
nec4yaHoMm pacTBope

1800

0,88

0,7

0,76

0,87

9,77

10,9

0,11

210

TpenenbHoro (FTOCT
530) Ha ueMeHTHO-
rnecyaHoM pacTBope

1200

0,88

0,35

0,47

0,52

6,26

6,49

0,19

211

To xe

1000

0,88

0,29

0,41

0,47

5,35

5,96

0,23

212

LLinakoBoro Ha
LeMeHTHO-Nec4aHoM
pacTBope

1500

0,88

0,52

1,5

0,64

0,7

8,12

8,76

0,11

KnpnnyHasa Knagka n3 nycToTHOro KMprm4a

213

Kepamunyeckoro
MyCTOTHOrO
nnoTHocTbio 1400

m7M3(6pyTTo)(FOCT
530) Ha UeMEeHTHO-
nec4yaHoMm pacTBope

1600

0,88

0,47

0,58

0,64

7,91

8,48

0,14

214

Kepamunyeckoro
MYCTOTHOro
naoTHocTbio 1300

KrNA3(6pyTTo)(FOCT
530) Ha ueMeHTHO-
nec4aHoMm pacTBope

1400

0,88

0,41

0,52

0,58

7,01

7,56

0,16




215

Kepamunyeckoro
MyCTOTHOIO
nnoTHocTbo 1000

Kr/M3 (6pyTTO) (TOCT
530) Ha ueMeHTHO-
necyaHoMm pacTBope

1200

0,88

0,35

0,47

0,52

6,16

6,62

0,17

216

CunmnkaTHoro
OAWMHHA[LUATUNYCTOT-
Horo (TOCT 379) Ha
LeMEeHTHO-Nec4YaHoOM
pacTeope

1500

0,88

0,64

0,7

0,81

8,59

9,63

0,13

217

CunmkaTHoro
yeTblpHaAUaTU-
nyctoTHoro (FOCT
379) Ha LEMEHTHO-
rnecyaHoM pacTBope

1400

0,88

0,52

0,64

0,76

7,93

9,01

0,14

JepeBo n nsgenna ns Hero

218

CocHa 1 enb nonepek
Bosn1okoH (TOCT 8486,
FOCT 9463)

500

2,3

0,09

15

20

0,14

0,18

3,87

4,54

0,06

219

CocHa n enb BOOJb
BOJIOKOH

500

2,3

0,18

15

20

0,29

0,35

5,56

6,33

0,32

220

[y6 nonepek BOOKOH
(rOCT 9462, TOCT
2695)

700

2,3

0,1

10

15

0,18

0,23

5,0

5,86

0,05

221

[y6 BOOSIb BONTOKOH

700

2,3

0,23

10

15

0,35

0,41

6,9

7,83

0,3

222

daHepa KNeeHad
(FOCT 8673)

600

2,3

0,12

10

13

0,15

0,18

4,22

4,73

0,02

223

KapToH 0611L0BOYHbLIN
(FOCT 8740)

1000

2,3

0,18

10

0,21

0,23

6,2

6,75

0,06

224

KapTOH CTponTEeNbHbIN
MHOIOCJIONHbIN

650

2,3

0,13

12

0,15

0,18

4,26

4,89

0,083

KOHCTPYKLNOHHbIE MaTepurabl

BeToHbl (FTOCT 7473, TOCT 25192) n pacteopsbl (FTOCT 28013)




XenesobeToH (FTOCT

225 26633) 2500 |0,84 1,69 1,92 |2,04 |17,98(18,95(0,03
BeToH Ha rpasun nnu

226 |webHe n3 npupogHoro (2400 (0,84 1,51 1,74 11,86 |16,77|17,88|0,03
kamHsa (TOCT 26633)

227 [PACTBOP UEMEHTHO- 1544 | g4 0,58 0,76 (0,93 9,6 |11,09|0,09
rnecyaHbli
PacTBOp C/I0XKHbIN

228 |(mecok, n3BecCTb, 1700 |0,84 0,52 0,7 10,87 |8,95 [10,42(0,098
LEeMEeHT)

229 [PACTBOp M3BECTKOBO- 114504 |g g4 0,47 0,7 0,81 [8,69 (9,76 |0,12
rnecyaHbli

5) O6nunuyoBka NnpupoaHbiM kKaMHem (FTOCT 9480)

230 [[PaHNT, THEIC 1 2800 [0,88 3,49 3,49 (3,49 [25,04[25,04/0,008
6azanbT

231 |Mpamop 2800 |0,88 2,91 2,91 |2,91 (22,86[22,86|0,008

232 |I3BecTHSAK 2000 10,88 0,93 1,16 (1,28 |12,77(13,7 |0,06

233 " 1800 (0,88 0,7 0,93 |1,05 (10,85|11,77|0,075

234 " 1600 |0,88 0,58 0,73 |0,81 (9,06 |9,75 |0,09

235 " 1400 |0,88 0,49 0,56 10,58 (7,42 |7,72 (0,11

236 [Ty 2000 |0,88 0,76 0,93 |1,05 (11,68|12,92|0,075

237 " 1800 |0,88 0,56 0,7 10,81 9,61 |10,76/0,083

238 " 1600 (0,88 0,41 0,52 |0,64 (7,81 |9,02 |0,09

239 " 1400 |0,88 0,33 0,43 10,52 |6,64 |7,6 (0,098

240 " 1200 (0,88 0,27 0,35 |0,41 (5,55 |6,25 |0,11




241

! 1000 |0,88 0,21 3 5 0,24 10,29 4,2 |48 |0,11

MaTepuanbl KpoBefbHble, TMAPON30NALNOHHbIE, 611L0BOYHbIE N PYJOHHbIE NMOKPbLITUA ON1A NOJIOB

B |(rocT 30547)
JncTel
242 |lacbecToueMeHTHble 1800 |0,84 0,35 2 3 0,47 (0,52 |7,55 |8,12 (0,03
nnockue (FOCT 18124)
243 |To xe 1600 |0,84 0,23 2 3 0,35 (0,41 |6,14 |6,8 |0,03
BuTyMbl He(TAHbIE
244 |CTPOVTENBHBIE 1400 |1,68 0,27 0 0 0,27 |0,27 |68 |68 [0,008
KpoBesbHble (FTOCT
6617, TOCT 9548)
245 |To xe 1200 (1,68 0,22 0 0 0,22 10,22 |5,69 |5,69 (0,008
246 " 1000 (1,68 0,17 0 0 0,17 (0,17 |4,56 (4,56 |0,008
247 ’;igpgf"mﬁem” (FOCT 15100 1,68 105 o o |1,05 [1,05 [16,43[16,43[0,008
Pybepoung (FOCT
248 110923), nepramuH 600 1,68 0,17 0 0 0,17 (0,17 (3,53 (3,53 |-
(FOCT 2697), ToNb
JInHoneym
I'IOJ'IVIBVIHVIJ'IXJ'IOpVI)J,HbIVI
249 Ha . 1800 (1,47 0,38 0 0 0,38 10,38 |8,56 [8,56 |0,002
TENnJI0U30INPYIOLLEN
nopocHoBe (FTOCT
18108)
250 [To xe 1600 (1,47 0,33 0 0 0,33 10,33 |7,52 |7,52 (0,002
JInHoneym
251 |TO/MBUHWAXTOPNA- 11 g6 |1 47 0,35 0 0 10,35 0,35 [8,22 (8,22 (0,002
Hbll Ha TKaHeBoW
ocHoBe (FOCT 7251)
252 [To xe 1600 (1,47 0,29 0 0 0,29 (0,29 |7,05 |7,05 (0,002
253 " 1400 (1,47 0,23 0 0 0,23 (0,23 |5,87 |5,87 |0,002

MeTannbl n cTeksno




Ctanb cTep>xHeBas
254 |lapmaTypHas (FTOCT 7850 |0,482 58 0 0 58 58 126,5(126,5|0
10884, rOCT 5781)

255 HyryH (FTOCT 9583) 7200 (0,482 50 0 0 50 50 112,5(112,5|0

AntomuHuin (FOCT

26 22233, TOCT 24767)

2600 (0,84 221 0 0 221 (221 |(187,6|187,6|0

Megnb (FOCT 931, TOCT
257 |15527) 8500 (0,42 407 0 0 407 407 |326 (326 |0

Ctekno okoHHoe (F'OCT
258 |111) 2500 |0,84 0,76 0 0 0,76 (0,76 |10,79|10,79|0

MpumevaHns

1 PacyeTHble 3Ha4YeHNs KoadduLneHTa TensoycBoeHuns (nmpm nepruoge 24 4) matepmnana B
KOHCTPYKUMU Bbl4UCIIEHbI NO hopmyne

5 =0,27,fhoglep +0,0419w)

’

roe A, 0, 0 W. qpuHMMaloT MO COOTBETCTBYIOLMM rpacaM HacToAlWwel Tabanubl.
2 XapaKTepuCTVK/ MaTepunasoB B CYXOM COCTOSIHUW NPVBEAEHb! MPU MacCOBOM OTHOLLUEHWMW BAaru B
MaTepunane ¥,%, paBHOM HYJIO.

3 3Ha4vyeHuns KodpuuneHTa TENJONPOBOAHOCTN MaTepmasa B CyXOoM COCTOAHUN MPUHSATbI MO
AENCTBYIOLWMM HOPMATUBHbLIM OKYMEHTaM.

Ecnn B HOpMaTMBHOM JOKYMEHTe 3TOT rnokasaTesilb OTCYTCTBYeT, TO OH 6bin onpeaesieH no gaHHbIM
HUNCO.

4 3Ha4yeHunsa KoshpuumeHTa TensonpoBoAHOCTM MaTepmnasa Npn yCcrioBuUsax skcnayatauum A nnm b
paccynTaHbl Ha OCHOBaHUM 1abopaTOPHLIX NCMbITAHMA MO METOANKE, MPUBEOEHHON B NPUI0OXXeHUN E.

NPUJTOXKEHNE E

(obsA3aTenbHoOe)

METOAWNKA ONPELEJIEHNSA PACYETHbIX 3HAYEHWIA TENJIONPOBOAHOCTW CTPOUTEJIbHbIX
MATEPWAJIOB TPU YCJTOBUAX SKCTUTYATALUUN A N B

MeToauka npefHa3HadeHa ana ncnelTaTenbHbix abopaTopuin 1 ycTaHaBAMBAET NpoLeaypy
ornpenesnieHns Ha OCHOBaHMM NAabopPaTOPHbLIX UCMbITAHUN PacYeTHbIX 3HAYEHUIN TEnJoNpPoOBOAHOCTY
KOHKPETHbIX MapOK 1 TUMOB CTPOMTENIbHbIX MAaTEPUAJIOB N N3AE/NN.

E.1 OBLWWNE MONOXKEHWUA

TennonpoBOAHOCTb CYXUX N BJIaXKHbIX MaTepuanoB namMepstoT no FOCT 7076 npu cpegHen
TemnepaType obpasua (25x1) °C [(298+1) K].

Pac4eTHble 3Ha4YeHuUA TENNONPOBOAHOCTW ONpenenAaroT Ha NATHU o6pa3uax aons yCJ'IOBVII7I
SKCNAyaTauunm Annatm 06pa3u,ax ons yCJ'IOBI/IIZ SKCNAyaTayunm b, npunyem o6pa3u,b| OOJ/KHbI ObITb



oTobpaHbl OT MATU NAPTUN KOHKPETHOM MapKn MaTepuasnia uin nsgenns no ogHomy obpasuy ot
napTum ONa KaX[0ro ycaoBus aKcnayaTaummn. [lonyckaeTcs nocienoBaTesibHOe onpegeneHue
TEenaonpoBOAHOCTM NATKM 06pa3LLOB 418 YCOBUIA IKCAyaTauum A, 3aTeM UX AOYBNaKHEHME U
onpenesieHne TeENNONPOBOAHOCTM ANA YCAOBUIA 3KCnayaTauum b.

3HaYeHunsa BAAaXKHOCTM NCCNefyeEMOro MaTepuana nnn ngenna anga ycaosmm akcnayataumm An b
cnepyeT NpPMHMMaTbL N0 NPUAOXKEHWIO [ B Cyyae, eCn AaHHbIA BUA MaTepuaia yKasaH B ero
rnepe4yHe, nan No PakTNYeCKMM 3HAYEHNAM BJIAXKHOCTN @aHAJIONTMYHOI 0 TEMNJIOU30JIALMOHHOIO
MaTepurasia B KOHCTPYKUMM nocne 3-5 net akcnayaTtauumn. [lonyckaeTcs 3a BeJIMYNHY BJIaXXKHOCTU 014
YyCJIOBUI 3KCMlyaTauum A NMpMHMMaTb 3HavYeHne copbLUMOHHOW BNa)XHOCTU MaTepuaia npu
OTHOCUTENLHOW BAAaXXHOCTU Bo3ayxa 80%, a AN ycnoBui akcnsyataunm b - 3HadeHne copbumnoHHom
BJIA>XHOCTU NPU OTHOCUTENbLHON BNaXHOCTK Bo3ayxa 97%.

CopbuUMOHHYIO Ba>XHOCTb MaTepunania nnn ndgensa onpeanensioT no FOCT 24816. CTaTUCTUYECKYIO
06paboTKy pe3ynbTaToB N3MepeHUs BbiMosHAT no FOCT 8.207 npn [oBepuTEIbHON BEPOATHOCTM
0,95 ong HopMasbHOrroO pacnpeneneHus pesynbTaToB n3MepeHnin. HencKNYeHHyto
CUCTEMATUYECKYI0 NOrPELIHOCTb CPeACTB U3MEpPEeHN cnelyeT NpPUHMMaTb paBHOW He MeHee 3%
TeKyLlero 3Ha4eHus TenJonpoBoOaHOCTN.

E.2 OBO3HAYEHNA
Mpwv onpefeneHnn pacyeTHbIX 3HaYEHWIA TENIONPOBOAHOCTY NCMOML3YIOT Creaylolmne 0603HaYeHUs:

Mo . TenonpoBoAHOCTL 06pa3La B CYyXOM COCTOSHUN;

Ao cpenHee apudMeTUYecKoe 3HavYeHne TenaonpoBoAHOCTM U3 NATN 06pa3L,0B MaTepuana uan
n3aenmnsa B CyXxoM COCTOSHUN;

*
A - 3HaYeHMe TennonpoBOAHOCTY obpasLa MaTepuasa Npu BRaXHOCTU " ;
8B pacyeTHble 3HaYeHMs TEMNJIONPOBOAHOCTI ANS YCNOBUIA SKCAayaTaumm A n b;

ke KO3(hPUNUMEHT y4eTa BANAHNA Ka4eCTBa CTPOUTESIbHO-MOHTa>KHbIX paboT Ha TeN0NPOBOAHOCTb
CTpOUTENbHbIX MaTepPUasaoB N N3LESINN, a TaKXe CTapeHNs MaTepuana B peasibHbIX YCN0BUAX
3KCNyaTauun; Ansa XXeCcTKUX TENION30AALNOHHBIX MaTeEpPUanoB N n3genmn (npeaen Nnpo4YHOCTU Ha
cKaTue He meHee 0,035 MIMa) npuHMMaloT paBHbiM 1,1, ANg MArKMX TEMAOU30AALNOHHbBIX
MaTepunasoB N n3genun (Nnpeaen NPoYHOCTU Ha cxaTue MeHee 0,035 MMa) - 1,2, ona ocTalbHbIX
MaTepuasoB U usgenun - 1;

ki KO3(hPULMEHT y4yeTa pa3HuMLbl TEMJIONPOBOAHOCTN MaTepmasna nNpm cpegHen paboyen
TemnepaType MaTepuana B KOHCTPYKLMW (B OTONUTENLHbLIN NepMoa) N Npu CpeaHen TemnepaType
ncnblTaHU, NPUHUMalOT paBHbIM 0,95 Npu TemnepaType B KOHCTpyKuun 10 °C;

W
&,B. BJIAXXHOCTb, % No Macce, CcooTBETCTBYHKOLWAaA 3Ha4Y€HNIO paCc4e€THOro MaCCoBOro oTHoLWeEHNA
BJ1arn B UccienyeMomM MaTepuane niam nsgenmm npu ycnosmax akcrnayatauum A n b;

M - Macca obpa3La B CYyXOM COCTOSIHUU;
"W _ pacyeTHas Macca obpasla C BAaXXHOCTbIO, COOTBETCTBYIOLLEN YCIOBUAM dKCnayaTaunm A nnu B;

"5 - macca yBna)kHeHHoro obpasia MaTepuana, onpefeneHHas HenocpeaCcTBEHHO nepes 3arpy3Kon
obpasua B annapaTypy 418 U3MepPeHns TenJonpoBoOaHOCTH;

"ei - Macca yBnakHeHHoro obpasua MaTepuana, onpefaeseHHas HenocpeacTBEHHO MOC/e BbLIEMKY

o6pa3ua N3 annapaTtypbl ANAd N3MepPEHNA TEMJIONPOBOAHOCTN,

Y - Bna)kHOCTb o6pa3u.a MaTepuana, % no Macce, onpeaesieHHaa HeNnocCcpeaCTBeHHO nNepen

3arpy3koi obpasua B annapaTypy 4J1S U3MepeHus TenonpoBoAHOCTH;

Yei - Bna)kHOCTbL 0bpasua MaTepuana, % No Macce, onpefeseHHas HenocpeACTBEHHO NOC/e BbIEMKM



obpa3sua 13 annapaTypbl 4151 U3MEPEHNS TENIOMNPOBOLHOCTH.
E.3 NOArOTOBKA OBPA3LIOB A1 UCTBLITAHWIA

Ecnu no3BonseT ogHOPOOHOCTL MaTepuasna (Nopbl, PAaKOBUHBI NN MHOPOAHbIE BKIIOYEHUSA HE
0o/MKHbI 6bITb 60nee 0,1 TonwmHbl obpasua), 0bpa3uybl U3roTaBAMBaOT ToAWMHON 20-30 MM, Ons
TPYLAHO YBJIaXXHAEMbIX MaTepuasnoB (MaTepuasbl C 3aKpPbITON MENIKONOPUCTON CTPYKTYPOU, Harnpumep
3KCTPY3MNOHHbIAN NEHOMNOINCTUPOSI) A0MNYCKAEeTCA NPOBOAUTL UCMbITaHNA Ha obpa3uax TOAWMHON A0 5
MM, cobnofas npu 3ToM Te e TpeboBaHMNA K 0QHOPOOHOCTU CTPYKTYpPbl MaTepuana. ToOAWmnHy
obpa3ua cneayet namepaTtb no FOCT 17177.

OTobpaHHble 0bpasubl BbICYLLIMBAKOT A0 NOCTOSAHHOW MacChl Mpu TeMrnepaType, YKa3zaHHOW B
HOPMaTUBHbIX JOKYMEeHTax Ha OaHHbIN MaTepuan, nmbo B cootBeTcTBUM TOCT 17177. Obpasel,
CYNTaeTCs BbICYLUEeHHbIM [0 MOCTOAHHOW MacChl, €C/ZIN PacXOXAeHUs Mexay pe3ysibTaTaMu ABYX
nocnenoBaTeNbHbIX B3BeLWNBaHUN He 6yayT npesbiwaTh 0,5%; Npyv 3TOM BpeMs CYLIKM AO/KHO BbiTb

He MeHee 0,5 4. Mo OKOHYaHWUM CYLIKKU onpeaenanT Maccy (™) n TennonposBoaHOCTL (}‘0!') Ka)K[4oro
obpasua.

E.4 YBJIAXXHEHWE OBPA3LIOB MATEPUAJIA

Mpy HaNMYMM aHanora No NPUIOXKEHWO [ NPUHMMAOT 3Ha4YeHne BAAaXKHOCTU ON15 YCN0BUIA
akcnayaTauunm A n b ncnoeiTteiBaemMoro matepuana. lNMpum oTcyTCTBMKM aHasnora B cootseTcTBum ¢ FOCT
24816 onpenensoT 3HavYeHne cCoOpbLUMOHHOM BNaXXHOCTW UCMbITbIBAEMOro MaTepmnaia nian n3genns
npu 80 n 97%-HOM OTHOCUTENLHOW BJIAa>KHOCTM BO3OyXa.

PaccyuTbIBaloT A8 Ka)K4oro 06pa3u,a MaTepuasa Maccy, Ao KOTOpOIZ €ro csiegyeT yBJIaXXHUTb,
4TOObI MoJIy4YUTb 3HAYEHUS BJIAXKHOCTU, COOTBETCTBYOLWME YC/IOBUAM aKCrlyaTaumum A nnum b:

B =mm.(]+0,01WA,E:|. (E.1)
YBNaKHeHne npon3sBogAT Ha YCTaHOBKaX, 06ecr|e"||/|Ba|‘OLL|,|/|X npuHYyaANnTebHOE HacCblLWEeHNE 06pa3Ll,a
BOAAHBLIM MapoOM NN KaI'IeJ'IbHO—BO3)J,yLIJHOVI cMmeckto. He OONYyCKaeTCAaA Npon3BoOANTb yBJ/laXXHeHNe
Kal'leanO-BOB,D,yLUHOPI CMEeCbIO TEMJION30JIAUNOHHbIX MaTepnasioB Ha OCHOBE MNHEPaJIbHOIN0 BOJIOKHAa
N CTEKJIOBOJIOKHaA.

YBnakHeHne obpa3Lua napom Npomn3BoAAT, HEe AOMNyCKas ero Harpeea A0 TeMnepaTypbl, Bbille
KOTOPOW NPOUCXOANT AecTpykumusa obpasua. Map nam KanenbHo-BO34yLHAA CMeCb AOJIKHbI
NPOHU3bIBaTbL (He oMbIBaTh) obpa3seLl.

OOHVM 13 BapMaHTOB YBJIa)XXHEHNSI 06pa3L0B MOXKET ObITb €ro yBJla)KHEeHMNE Ha ONMUCAHHON HUXe
ycTaHoBke. Obpa3el, NI0THO yCTaHaB/MBAOT B NPSMOYroJibHbIA KOpob Ha ceTKy. Ha kopob
YCTaHABANBAIOT KPbILIKY C NOACOEAMHEHHbLIM K HEl 0TCAChIBAOLLIUM LLJIAHIOM Mblnecoca. C
NPOTUBOMOJIOXHOIO KOHL,a Kopoba B HEFO HECKOJ/IbKO MUHYT (0T 2 Ao 10) nogatoT npu paboTatowem
MNblJlecoce rnap Wav KanenabHo-BO3AYLIHY CMeCb. 3aTeM obpa3el, 0X1a)kKAatoT NPy KOMHATHOM
TemnepaType 1 B3BeLLMBatoT. MpoLeaypy HacbILEeHs NOBTOPSAOT A0 TeX Nop, NOBOpPayMBas KaXk bl
pa3 obpasel, ApYyroi NMOBEPXHOCTbLIO, MOKa He ByaeT A4OCTUrHYyTa BECOBas BAAaXKHOCTb B MHTepBasle

mexay 0,7 "A&E 1 1,3"4E Mocne pocTvxeHNs 3afaHHON BNaXHOCTU obpasel, MOMeLLaloT B
repMeTUYHbIN NakeT N yKNanbiBaloT ero ropu3oHTasibHO Ha MJIOCKYHO MOBEPXHOCTb. EXxevacHo B
TevyeHne 4 4 obpa3seL NepeBopavYnBaloT, 3aTEM YCTaHABINBAOT BEPTUKaJbHO (Ha pebpo) u
BblAEPXKMBAIOT A0 NPOBEAEHUS UCMbITAaHUIA Ha TENIONPOBOAHOCTb:

- He MeHee 2 CyT - MaTepunasibl HA OCHOBE CTEKJIOBOJIOKHA N MUHEPAJsIbHOIO BOJIOKHaA;

- He MeHee 14 cyT - MaTepuaJsibl Ha OCHOBE MNeHOMNJ1IACTOB U NEeHOKaYy4YyKOB.

E.5 OMPEOEJIEHVE TEMJIONPOBOAHOCTHU

OnpegeneHune TenJaonpoBOAHOCTU CYXUX N BAI@aXXHbIX MaTepuranos cnefyeTt Npon3BoAnUTb TOJIbKO Mpu
ropun3oHTasbLHOM NosioXKeHUn obpasua B npubopax, paboTarownx N0 CUMMETPUYHON cxeMe. Pa3HOCTb
TeMnepaTypbl IMLEBbLIX rpaHen obpasua [O/KHA U3MEPSATLCA HE MeHee YeM YeTblipbMS
MPOTUBOMONOXXHO COeAUHEHHbLIMWN TEPMONapamMm (Mo ABa N3MepUTEeNbHbIX CMasd Ha KaXkAoN CTOpoHe
obpas3ua). 34C Tepmonapsbl cnefgyeTt n3MepaTb BOJIbTMETPOM, obnafalowwmnmm 4yBCTBUTEIbHOCTbIO He
MeHee 1 MKB 1 norpewHocTbi0 n3mepeHus He bonee 2% npun 30C 100 mkB. OTK/IOHEHME OT
TeMnepaTypbl TepMocTaTupoBaHusa obpasua matepuana - He 6onee 0,1 °C.



TennonpoBOAHOCTb BNa)KHbIX 0bpa3uoB MaTepuana g onpenensiT Npun rpagneHTe TemnepaTypbl B
obpa3sue He 6onee 1 rpaa/cMm, 3a NCKNtovYeHnem obpa3LoB TOLLMHON MeHee 20 MM, AN KOTOPbIX
[OMyCKaeTCd rpagueHT TemnepaTypsbl 4o 2 rpaa/cm. [1o npoBeaeHns U3SMEPEHNN UCNOb3YEMbIN ONS
ornpeneneHns TenJaonpoBOAHOCTM Npmnbop A0XKeEH ObiTb BbIBEAEH HA 3a4aHHbIN PEXUM NUCMAbITaHUN
npu 3arpy>xeHHoM B Hero obpasue MmaTepuana, aHaJlIormyHoro nccnegyemomy. BrnaxkHein obpaseu
B3BELUMBAIOT Nepen NoMeLleHeM B NpmMbop 1 cpasy >e nocse NpoBeaeHns N3MepeHuns.
daKTNYECKYI0 BNaXXHOCTb obpa3ua, % no Macce, A0 UCNbITaHMS onpeaensioT No dopMmye

Wy =]00[mbz' _moi)"rmoz' (E.2)
1 NOCNIe UCTMILITaHWUI - Mo hopMmyne
Wi = ]UU(MEI- —mm-:lfmm- . (E.3)

3HayYeHne BAaXKHOCTW, NP KoTopol bblna onpenesieHa TENJONPOBOAHOCTL 06pasLa, BIYMCAAIOT Kak
cpenHee apupMeTMYEeCKoe 3HaYeHne [0 1 Nocsie NpoBeaeHNs U3MepeHuii:

Wg =Ur5[wb:' +We:'). (E.4)

E.6 OEPABOTKA PE3YJIbTATOB V3MEPEHMU

PaccunTbiBaloT cpegHee apnuMeTUyeckoe 3Ha4YeHne TenaonpoBoaHoCT obpasLoB MaTepunana B
CYXOM COCTOSIHUMW:

10 5
Pow = D,lzl', Ao Pow = 0,221', Ao

nan (E.5)

Ons kaxxgoro obpasua BblHUCAAIOT TEMAONPOBOAHOCTb MPU 3HAYEHUN BIAXKHOCTU, COOTBETCTBYOLEN
yC/0BMAM 3KcriyaTtauum A v bB:

Mo = Poi +()“ﬁ _)“OJ'JWA,E erﬁ
(E.6)

PaccuuTbiBaloT cpefgHee apudMeTUYeCcKoe 3HayeHne TensionpoBOAHOCTY A8 NATU N3MepeHnin ons
ycnoBum akcnayataumm A u b:

5

Moy = 0,23 My
1 . (E.7)

OnpepensaoT cpefHee KBagpaTUYHOE OTKOHEHWE pe3y/ibTaToB NATU U3MEPEHWNI TEMJIONPOBOLHOCTH
ONs ycnoBuin skcnayaTauum A n b:

5
5=0,2236 3 (A = A, P

1 . (E.8)

PacyeTHOe 3Ha4YeHMe TenaonpoBOAHOCTU UCMbITbIBAEMOr0 MaTepumana ansa yciaoBmn akcnayatTaumm A
M b BbIMUCNAIOT No popmysie

My B = ke lFo Ry, +2,571S)_ (E.9)

lTpumep pacqyerta

y
TpebyeTcs onpeaennTb 3HaYeHnsa "4 nanT TennonsonsiuMoHHbIX Mapku M-85 N3 CTEKSIAHHOIO
LITaneNbHOro BOJIOKHA Ha CUHTETUYECKOM CBA3yloWweM. [laHHbIA BUA TEMION30NSLNOHHBIX U3Oenni

3
He npuBeeH B NpuaoXxeHun [, o4HaKO MMeeT aHanor - NAUTY NAOTHOCTbI 50 Kr/M™ . No3TOMY 3a

3Ha4YeHne BNaxxHoCTV "&EnpuHuMaeM gaHHble npuaoxenns [: ¥4 =2% n 5 =5%.

Ha ncnbitaHna oTobpaHbl N3 NATK NAapTUN NANT NaTb Nap obpasuos pasmepom 250x250x30 MM (NaTb



obpa3uoB 4515 onpeneneHus My naTb obpa3uoB 014 onpeaesieHns }‘B). Pe3ynbTaTbl U3MEpPEHUA n
pacyeToB npeacTasBsieHbl B Tabnuue E.1.

MokasaTenb| ¥y =29, YE =5%

N1 N2 N3 |[N4 N5 IN1 (N2 N 3 N4 NS5

152,3 (143,2 |139,4 |146,1 (154,2 |154,0 [141,7 |139,7 (144,4 |158,3
o

0,0336|0,0346|0,0350(0,0338|0,0329(0,0326|0,0337(0,0347|0,0340|0,0326
}\oi

0,0338
}\Dm

155,3 |146,1 |142,2 |149,0 (157,3 |161,7 |148,8 |146,7 |151,6 |166,2
Py

155,7 (145,9 |142,7 |149,9 (157,4 |161,4 (149,4 |146,8 [150,6 |167,8
)

155,5 |145,8 |142,5 |149,8 (157,1 |160,9 |148,6 (146,4 |150,0 |167,0
i

2,2 1,9 2,4 2,6 2,1 4,8 5,4 51 4,3 6,0
Wiy

2,1 1,8 2,2 2,5 1,9 4,5 4,9 4,8 3,9 5,5
Way

2,15 |1,85 2,30 (2,55 |2,00 (4,65 |5,15 (4,95 14,10 [5,75
et
Mg 0,0371|0,0385|0,0393|0,0369|0,0367|0,0403(0,0411|0,0429|0,0416|0,0397

0,0369|0,0388|0,0387(0,0362|0,0367(0,0409|0,0409(0,0430/0,0433|0,0388
r-}“w:’
Mo 0,0375 0,0414
S 0,00054 0,00082
KoatppuumeHT ks npMHUMaeM paBHbIM 1,2, a ki paBHbIM 0,95, Torga B COOTBETCTBUN C hOPMYJI0M

(E.9) paccynTbiBaEM gns:
Ay =0,95(1,2:0,0375+2,571-0,00054)=0,0441;
)‘B=0,95(1,2-0,0414+2,571-0,00082)=0,0492.

NPUJTOXKEHNE XK

(pekomeHayemoe)



PEKOMEHOALIW MO BbIBOPY TENJTON3ONALNOHHBIX MATEPUAJIOB

METOAUNKA BbIEOPA TEMJIOU30JIALNOHHbBIX MATEPUAJIOB MO YCJIOBUAM 3KOHOMWYECKON
LLEJTECOOBPA3HOCTHU

.1 Boibop TeNNomM30A9LNMOHHOIr0 MaTepuaia no ycJoBUsSM SKOHOMUYECKONM LienecoobpasHoCcTw
cnefyeT NPoOM3BOAUTL TOJIBKO U3 MaTepuasios, NpefHa3Ha4YeHHbIX A8 Orpa)KAaloWwmxX KOHCTPYKLWA,
yOoBsieTBOpsOWNX TpeboBaHNAM IKOIOrMYECKOM U NOXXapHOM 6e30MacHOCTU, AeCTPYKLMOHHOM
CTOMKOCTN.

K.2 DKOHOMUYECKYIO LenecoobpasHOCTb TeNA03aWmnTbl CiefyeT OUEeHMBATL MO BbIMOJHEHUIO OBYX
yCJI0BUN.

MepBoe ycnoBme: YNCTbIN ANCKOHTUPOBAHHbLIA A0X04 OT NpUMeHeHns BbiIbpaHHOro
TEnJIoM30/IILMOHHOIO MaTeprana B AaHHOM KOHCTPYKLUUN [0/KEH ObiTb MON0XKNTESNIbHBIM

T
B, =ALS(1+ BTN -AR 3 0,
£=1 (XK.1)

. - . 2
roe Fn - yncThIi OVCKOHTUPOBAHHBLIN A0x04 (MHTerpasbHbIn 3pdekT), pyb./M~;

Al - e)KerogHoe CoKpalleHne 3KCnyaTauNoHHbIX N3LEPXKEK 3a CHET CHKEHUs TernsionoTeps Yepes 1
2 o 2
M~ MOBEPXHOCTW OrpakgatoLlen KoHCTpykumn, py6./(m~-rog);
o o 2 o

AK - KanuTanbHbIe BNIOXKEHMSA B TEMJION30ALMOHHbIN C/Io (Ha 1 M~ MOBEPXHOCTU OrpaxkaatoLlei

2
KOHCTpYyKUuKn), pyb./m~;
- HopMa AUCKOHTa, BbibMpaeMas 3aka3yunkom (Npu oTCyTCTBUM AaHHbIX NPpUHUMaeTCcs pasHon 0,08

-1

rop ),
T - HOpMaTUBHBIN CPOK CNYXObl OrpakaatoLLen KOHCTPYKLUN 30aHUS, JIET;
f- HOMep TeKyLlero roaa.

BTopoe ycnoBume: CPOK OKYNMaeMOCTUN KAaNnUTaJIbHbIX BJIOXKEHUW B TEMNJI03aLUTHbINA CJION
orpaxkaawLen KOHCTPYKLUK (C y4eTOM OUCKOHTUPOBAHUS Npubblan) nosxeH bbiTh He 6oblle CpoKa
okyrnaemMocTu 6aHKOBCKOIro BKJaja.

.3 MNepBoe yc/IoBME 3KOHOMUYECKOW LienecoobpasHOCTU Nnpu Beibope TENI0U309LNOHHOIO
MaTepuana OO/IKHO YA0BNETBOPSTb HEPABEHCTBY

o € 245, iy iy 01D Breg B
: 0K.2)

*

roe “m™m. napameTp TenJ0U30AALMOHHOIRO MaTepuana, onpeaensaoLnii CTOMMOCTb eANHNLbI

2 2 2,

TEepPMUYECKOro CONPOTUBNEHNSA TEMIOU30AALNOHHOIO cnosa naowaabio 1 M-, (py6./Mm~)/(m™-°C/BT);
3
“m_. CTOMMOCTb TENJI0U30NALUOHHOMO MaTeprana, pyb./Mm™;

Aom. KO3hPULUMEHT TENJIONPOBOAHOCTU TEMON3ONALMOHHOIO MaTepuana, Bt/(m-°C);

e - TapndHasa CTOMMOCTb TEMNI0BO SHEPrun OT BLIBPAHHOIrO UCTOYHMKA TennocHabxxeHus, py6./BT-y;

Jiry PYHKUNSA BANAHNA OTHOCUTENbHOW Naowanmn opebpeHnsa ana TpexcionHbiX 6€TOHHbIX
KOHCTPYKLUIA C pebpamMun 1 TENNON30NALMOHHBIMA BKIA4bILLAMN;

f(r)_

PyHKUMSA BANAHNA TENNOTEXHNYECKON HEOLHOPOAHOCTN MHOIMOC/IONHOM KOHCTPYKLINKA;

™1 - KOIPPULMEHT ANCKOHTUPOBAHMSA SKCIIYaTALMOHHBIX U3AEPXKeK, JIeT;



D4 1o e, uTon B opmyne (1) HacToswero Ceofa npaswua, °C-cyT;

#-T0 Xe, 4To 1 B popmyne (3) CHul 23-02;

R Jo -
"8 - HOpMUpPyeMoe NpuBegeHHoe ConpoTuMBIIeHNe Tenjonepenadye MHOroCJIONMHOW orpa<kgatoLlen
2
KOHCTpPYKUMKU, onpegensemoe cornacHo CHull 23-02, m™-°C/BT;

*

y 2
fn- conpoTuBieHne Tenonepeaaye Toi xe KOHCTPYKLMM 63 TenIoM30AsLMOHHOr0 closi, M* -°C/BT.

HncneHHble 3HaYeHns fm, f("), “lonpepensoTcs no popmyiam:
-1
fEFJ=|:1‘prF:' : (>K.3)

F IR .
roe " P - oTHOWeHMe naowaan, 3aHMMaemon pebpamu, K naowanmn NoOBEPXHOCTUN KOHCTPYKLNMK

(6e3 y4yeTa OKOHHbIX MPOEMOB);

#*

Jir =r(Rreg _RD)I(Rreg _’RE)
, (>K.4)

roe ®ean Ko - Te e, yTon B thopmyne (XK.2);

f-TO e, 4To 1 popmyne (11);
o =[1-(1+57T)E, 0OK.5)

roe £, T-710 xe, 4To 1 B hopmyne (XK.1).

K.4 BTOpoe yc/nioBMe 3KOHOMUYeCckKon Lenecoobpa3HoCcTn Npu Bbibope TENIOM30SLNOHHOI O
MaTepuana LOJIKHO YAOBNETBOPATb HEPAaBEHCTBY

Emhm < 246, £y 5y firy 02 Dt {Ryug B
, (OK.6)

roe ®2- koadduumeHT, onpeaensemMblin no popmyne

oy =[1-(1+ By I By g 0K.7)

o P Co FBys Sy D 7 Ryg R
- TO Xe, 4To N B hopmyrie XK.2.

K.5 Bce Tenson30a8UNOHHbIE MaTepuasbl, yooBneTeopsaowme AByM HepaBeHCTBaM (XK.2) un (2K.6),
obecrne4ymBaloT 3KOHOMUYECKYIO Liesiecoobpa3HOCTb NPUMEHEHNS B KaYyecTBe Ternao3awunThbl. [pu

3TOM rnpumopuTeT cJieayeT oToaBaTb MaTepnaiaM C HaMeHbLLUM 3Ha4YeHnem Cm}\m, KaK

obecneynBaloLMM MaKCMManbHYIO BEJINYNUHY YNCTOMO ANCKOHTUPOBAHHOMO A0X0A4a B AAHHbIX
YCNOBUSIX.

MX.6 TennonsonsuMoHHbIE MaTepurabl, yOOBJIETBOPSIOLLNE TONILKO NEPBOMY YCJI0BUIO, obecrnevynBaoT
OTHOCUTENIbHYI0O 3KOHOMUYECKYI0 Lienecoobpa3HocTb. IX MCnosib30BaHNEe PEKOMEHAYEeTCS TOJIbKO MO
COrJlacoBaHMIO C 3aKa34NKOM.

K.7 icnonb3oBaHMe ansa Tenno3alwnTbl 34aHUN TEMI0U30AALNOHHbIX MaTepunanos, He
yAoOBNETBOPAKLWNX YCIIOBUAM 3KOHOMUNYECKOWN Ll,eJ'IeCOOGpaBHOCTI/I, HE peKoMeHOyeTCA.

lTpumep pacqyera

TpebyeTcsa OLUEeHUTb SKOHOMUYECKYIO Lieslecoobpa3HOCTb NCMONb30BaHUS B r.Yde cneayoumnx
TENNON30ASLUNOHHBLIX MAaTEPMAJIOB AJ18 TEMNI03aLNTblI KUPNNYHOWM CTEHbI XKMUJI0ro AoMa C
KOHCTPYKTUBHbLIM CJIOEM M3 CUJIMKATHOIO YeTbIPHAALATUMYCTOTHOrO KMPANYa Ha LLEMEHTHO-

rnecyaHoM pacTBope C KO3 PULMNEHTOM TENJI0NPOBOOHOCTU M =0,64 BT/(M-°C) 1 Hapy>XHbIM



06/IMLLOBOYHBIM C/I0EM U3 KEPaMUYECKOro MyCTOTHOrO KMpnn4ya Ha LLeMeHTHO-Nec4aHoM pacTBope C
KO3 (pMUMEeHTOM TenaonpoBoOAHOCTU A2 =0,58 BT1/(M-°C):

- MJNT TENION30NALNOHHBIX N3 MVIHepaJ'IbHOVI BaTbl Ha CMHTETUYECKOM cBA3yloLwem I1-75

(CanaBaTtckun 3aBog OAO "TepmocTenc") ¢ KO3PPMUMEHTOM TEN0NPOBOAHOCTH P =0,045
BT/(m-°C);

- AT neHononncTuponbHbix MCB-C-50 (OO0 HIMO "Monumep", r.Yda) c koadhpuuneHToM
TenaonpoBOAHOCTN Mo =0,041 B1/(M-°C);

- MaTOB NPOLUNBHbLIX N3 MUHepanbHOW BaTbl M-125 (CanasaTckun 3aBog OAO "TepmocTenc") c

KO3hPp1LUMEHTOM TernaonpoBoAHOCTU P =0,044 B1/(M-°C);

- wiakomaTtoB 2M-100 (OAO "Hedtexumctpon", r.Yga) c KoadpdpruuneHToM TenaonpoBogHOCTH A
=0,044 B1/(M-°C).

NcxopHble gaHHbIE:
- TOJILLLMHA OCHOBHOI0O KOHCTPYKTUBHOIO CJ109 CTEHbI 31:0,38 M;

- TONIWMHaA Hapy>XHOro 06,1MLoBOYHOrO Cos 03 =0,12 m;

- KpenJjieHune - rnbkme CBA3nN N3 CTEKNOMIACTUKA;

KO3(hpMUMEHT TennoTexHn4yeckon ogHopoaHocTn * =0,84;

Resg =333 42 oc/B:

HOpMMpyemoe 3Ha4veHune npmBeaeHHoro CornpoTmBIIeEHNA TernJsiorepenaye

PaloH CTPOUTENbLCTBA - I.Yda, L4 =5730 °C-cyT;

c, =115107¢

- TapudHaa CTOMMOCTb TerJloBOW 3Heprumn py6./BT-y;

- HOPMATUBHBIN CPOK CNYXXObl KOHCTPYKUMK T =50 neT;
g=10 1ro,r;'1
- HOpMa ANUCKOHTAa, BbiIbpaHHas 3aKa34ynKoM, ’ .

Mopsaaok pacyeTa

1. CymmapHoe conpoTuBeHne Tensonepenaye cTeHsbl 6e3 TensoM30a9LUNOHHOr0 Cos

RL =Ry +8 /0 +85/hg + Ry =0114+038/0,04 +012/0,58+ 0,043 =
= 0,958 m= /BT

2. 3HaYeHne YHKUMIA BANSIHUA BHYTPEHHEro opebpeHuns 1 TensoTexHnYeckon ogHOPOAHOCTH
KOHCTPYKLUK

Simy = (I_Fp"fF:l_l = L0;

Jin =0,84(3,33-0,958)/(3,33-0,84:0,958)=0,789.

3. 3Ha4YyeHns Ko3PPULUNEHTOB AUCKOHTUPOBAHUA

o =[1-(+0 D71/ 01=09

oy =[1-(1+0 01 =¢5
neT.



4. OnpeperneHne ycaoB1Uin 3KOHOMUYECKOW Lenecoobpa3HoCcTK no popmynam (XK.2)-(XK.6):
- AN NepBOro ycnoBus

oty & [24-1 15-10“5-1,0-0,?89-9,9-5?30-1)f(3,33-0,958) =

- 387 [py6. /2 Jt[w2-"CiBr)

- 4715 BTOPOro ycsioBus

Emha < [2411510761,0.0 7896 5:57301)/(3,33.0,958) =
= 254 [py6. 2 )i ~CiB1)

5. 3Ha4eHns NMnapamMeTpa Cm;\m,ﬂ,ﬂﬂ 3aaHHbIX TENJION30JIAUMNOHHbLIX MaTepunasioB NPUHATLI MO AaHHbIM

npeonpuaTn-npon3BoanTenei:

- MINTbl TENION30ALUNOHHbBIE N3 MUHEPAJIbHON BaTbl Ha CUHTETUYECKOM CBA3yoLWweM [1-75
(CanaBaTtckunm 3aBog OAO "TepmocTenc"):

Emn = 20,3 [py6im2 Jilwe? =CrB)
- MANTbI NeHonoANCTUposbHble MCB-C-50 (OO0 HMO "Monnmep", r.Yda):

Emhn = 431 [py6. 10 2B,

- MaThbl NPOLUMBHbIE U3 MUHEpaNnbHOW BaTbl M-125 (CanasaTckun 3asog OAO "TepmocTenc"):

En = 23,2 [py6 2 )i CrBe)

6. Tensaon30a9UNOHHBLIM MaTepuanoMm, yaoBAeTBOPAOLWNM TpeboBaHNAM SKOHOMNYECKON
LenecoobpasHOCTU, B 4aHHOM C/lyYae ABAAITCA MIANTbl TENJIOU30JSUNOHHbIE U3 MUHEPASIbHON BaThl
Ha CMHTeTn4yeckoM cesasytoweM [1-75 CanasaTckoro 3asoga OAO "TepmocTenc", nmetowmne

Emhan < 254 [pyBia? il oCrB1)

NMPUNNOXEHWNE N

(pekomeHaoyemoe)

MPUMEPbLI PACYETA YPOBHS TEMJIOBOW 3ALLNTHI

N.1 PACYHET VPOBHFIVTEI'IJ'IOBOVI SAWLNTBI MO HOPMUPYEMYMY YOEJIbHOMY
PACXOAY TEMJIOBOW 2HEPT U HA OTONMJIEHWNE 30AHNSA

TpebyeTcs onpefenTb YPOBEHb TEMM03aAWNTbI 12-3Ta>XHOM0 XXUJI0ro ABYXCEKLMOHHOIO 34aHus,
HaMe4YeHHOro K cTtpouTenbcTBY B CaHKT-lMeTepbypre. YpoBeHb TeMA03aWmMThl onpeaensercs rno
KOMMIEKCHOMY MOKa3aTesto HOPMUPYEMOIO YAENbHOr0 pacxoAa TEMNJI0BON SHEPIrUN Ha OTOMNJIEHNE
30aHus.

NcxooHble paHHble

[JBeHagLaTU3ITa)KHOE ABYXCEKLMOHHOE XUoe 3gaHne COCTOUT U3 OOHON TOPLLEBON CEKLMN N OLHOW
yrnoBon TopueBon cekunm. Obuiee KONMYeCcTBO KBapTUpP - 77 (2-1n - 12- 3Taxn), 1-n 3Taxx - opuUCHble
nomeLleHns. Kapkac, BKJto4asa NepeKkpbITUS, - U3 MOHOJIMTHOI O XenesobeToHa. CTeHbl -
camoHecyLne ¢ 3(pheKTUBHbIM yTenanTeneM, OKHa C TPEXCIOMHbIM OCTEKSIEHNEM B AlepPeBAHHbIX
pa3genbHO-CNapeHHbIX rnepenneTax. MNokpbiTne - COBMeLLeHHOe xene3o0beToHHoe € 3hPEeKTUBHLIM
yTennmTteneM. LLoKosbHbIN 3TaX - oTanJiMBaeMbIn C pa3MeLleHneM OPUCHbIX N aAMUHUCTPATUBHbIX
MOMELLEHN, NOJIbl MO FPYHTY. 34aHNE NOAKJIIOYEHO K LLEHTPAIM30BaHHON cucTtemMe TensiocHabxxeHuns.



CornacHo CHwull 23-01 knumaTunyeckme napameTtpbl CaHKT-MNeTepbypra cnegytowme:

- pacyeTHas TeMrnepaTypa Hapy>XHOro Bo3ayxa fort | onpegenseMasn no TemnepaTtype Hanbonee
X0N0OHOM NATUAHEBKN obecrnedyeHHOCTbIo 0,92, paBHa MUHYC 26 °C;

- NIPOAO/IKUTENBHOCTE OTOMUTENLHOIO Nepmnoa co cpefHen CyTOYHOW TeMnepaTypor Hapy XHOro

Bo3ayxa <8 °C paBHa “# =220 cyT;

- CpeAHss TemMrnepaTypa Hapy>KHOro BO3Ayxa 3@ OTONMUTeNbHbIN nepnon ™ =muHyc 1,8 °C.

CornacHo NOCT 30494 n CaHlluH 2.1.2.1002 onTuMasbHasa pac4eTHas TemMnepaTypa BHYTPEHHEro

BO34YyXa XXWJI0ro 34aHnA fmt =20 °C. CornacHo CHuM 23-02 pacHyeTHas OTHOCUTENIbHAaA BJIAaXXHOCTb
BHYTPEHHero Bo3gyxa 13 ycsioBUA HeBblNaeHUs KOHAeHcaTa Ha BHYTPEHHMX NOBEPXHOCTAX

HapY>XHbIX OFPaXKAeHU paBHa ¥ =55%,

BbluncnsieM rpafyco-CyTKM OTONMUTESNIbHOIO Nepuoaa cornacHo gopmyse (1) Dg = [t ~tJome =
(20+1,8):220=4796 °C-cyT.

Mopsapok pacyeTa

PacyeT nnowagnen n o06beMoB 06HEMHO-MIAHUPOBOYHOIO PELLUEHNS 34aHNA BbIMOJHAT B
COOTBETCTBUU C 5.4 No paboymmM YepTexxaM apXUTEKTYPHO-CTPOUTENbHON YacTu NpoekTa. B
pe3ynbTaTe MojlydeHbl ciefyowme 0OCHOBHblE 06beMbl 1 MaoWwagu:

- 3
- oTanJnBaemMbin ob6beM Vyp = 22956 m :

_ 2
- oTanJuBaeMas niowaab (A5 XUNbIX 34aHUA - 0bWas nnaowanb KBapTup) Ay =771557u ;

- 2
- nnowagb Xubix nometlenuin 4 = 42817,

AT = 6472

- o6Las nnowanb HAaPY>XXHbIX OrPa*kAaloLLNX KOHCTPYKLUUIM 34aHNSA , B TOM Yyuche:

_ 2

Cren 4w =4508 17
_ 2
OKOH 11 B6aKOHHbIX ABepeit 4F = 779",
_ 2
COBMELLLEHHOro MoKpbITus f& = 29231,
Y Agy =13u°

nepekpbITUiA noA spkepamu “1 :

_ 2
MOJIOB MO FPYHTY Ap =37om”

PaccynTbiBalOT OTHOLWIEHME NoWaan OKOH N BanKOHHbIX uBepe|7| K nanowannm CTeH, BKJIKO4Yada OKHa n

6anKoHHbIE ABEPU = Ay + ﬁF)=779/(4508+779)=0,15, 4YTO HMXKe TpebyemMoro oTHOLIEeHUs,
KoTopoe cornacHo CHulM 23-02 gosixHo 6biTb He 6onee 0,18.

des _  gsum
PaccunTbiBaloOT NoKa3aTeslb KOMMNAKTHOCTU 34aHUA kg Wy =6475/22956=0,28, 4TO HMXE

HOPMUPYEMOTr0 3Ha4YeHns, KoTopoe cornacHo CHul 23-02 gna 12-3TaxkHbIX 30aHnUM coctansaeT 0,29,
W, CiefoBaTeNbHO, yOooBAEeTBOpPAeT TpeboBaHUSAM HOPM.

HopMupyeMble Tenno3awnTHbIE XapaKTEPUCTUKN HAPYXKHbIX OrpaXKgeHUn npeaBapuTesbHO
onpenensawTCcsa cornacHo pasaeny 5 CHull 23-02 B 3aBUCMMOCTM OT FrPafyco-CyTOK paioHa
cTponTenbcTBa. [Ansa CaHkT-MNeTepbypra (Dfi =4796 °C-CcyT) HOpMUpPYyeEMOE CONPOTUBMEHNE
RJ‘SQ R?‘Etg
Tennonepenaye Hapy>XHbIX CTeH ~¥ F
R

=3,08; OKOH 1 BaNKoHHbLIX OBEpeN
reg
=4,6; NepekpbITU MO 3pKepamMn -1 =4,6; NoIOB MO rPYHTY (B OTanMBaemMoM

=0,51; coBmelLeHHOoro

MOKpPbITUA



RP% =406 M2 BT,
noaBane)

TpebyeMmbili BO34YX000MEH onpenenaeTcsa oas »XUablX 34aHUNA NCX0O5 U3 HOPMbI, YCTaHOBJIEHHOWN
3 2 .
cornacHo CHwull 23-02, 3 M~ /4 ygansaemMoro Bosgyxa Ha 1 M~ XXWJiblX NoMeLleHUi.

HopmMunpyemoe 3HayYeHue yaenbHOro pacxoa TernaoBoM 3HEPrUM Ha OTOoMJIeHne 34aHns onpeaensoT
no Tabanue 9 CHuM 23-02. Ons 12-3Ta)KHbIX XXWJbIX 30aHUA 3Ta BeNNYMHA paBHa

qu =T0x0=! (M2 -°C-c:3r’r)

das
BbINONHAIOT pacyeT yAenbHON NOTPebHOCTM B TEMN0BOW SHEpPrun Ha oTonnenne 3ganus & , kx/(m

2
°C-cyT), cornacHo npunoxeHuto ' CHulM 23-02 n meToanke npunoxxeHus WN.2. MockonbKy B 30aHNn
MPUMEHEHblI OKHa C TPEXCJ/IONHbIM OCTEK/IEHNEM B OepPEBAHHbIX pa3fesibHO-CNapeHHbIX nepenaeTax,

Ry @5 = 67 45xlxd [u?-"Crcyr)

_ 2.0
TO B pacyeT BBELEHO =035 CBT. g nesynpTaTe pacuera 9*

qu =70 =/ (ME -°C-c:3rr)

npu Hopme

nN.2 METOONKA PACHETA TETJIOTEXHUHECKUNX N SHEPITETUHECKNX NMAPAMETPOB
30AHUNA N SATTOJTHEHVNE ®OPMbl HEPTETUYECKOTI O MNMACIMOPTA

N.2.1 lMNMepen 3anonHeHNeM POpMbl SHEPreTUYeCKOro nacrnopTa cyefyeTt NpuBecTu KpaTkoe
onuncaHme npoekTa 34aHus. Mpn 3TOM YKa3blBaOTCA 3TaXXHOCTb 34aHNA, KOSIMYECTBO U TUMbI CEKL WA,
KOJINYEeCTBO KBapTUP N MECTO CTpouTesibCTBa. NNpMBOANTCA XapaKTEPUCTUKA HapyXHbIX
orpa>aarLLUnX KOHCTPYKLUNN: CTEH, OKOH, MOKPbITUA UK Yepaaka, noasasa, Nnognosbs, a rnpu
OTCYTCTBUM NPOCTPaHCTBa Mo rnepBbiM 3Ta)XOM - MOJIOB MO FPYHTY. YKa3bIBaeTCA NCTOYHUK
TennocHabXxeHna 30aHMA U XapakTep pa3Bogkm TpybonpoBOOOB OTOMJIEHWUSA U FOPSYero
BOOOCHabxeHuns.

MeToaunKa pacyeTa NapaMeTpoB NMpMBeeHa Ha NpuMepe XMJoro 3gaHns, onMcaHHoOro B pasgesne 18.
N.2.2 B pazgene "Obwas nHpopmaLmsa o mpoekTe" MpuBoanTCa cnenytouias nHhopMmauns:

ajpec 30aHuA - pernoH PO, ropo Uam HacesieHHbI MYHKT, Ha3BaHWe ynuLbl U HOMep 34aHUS;

TWN 30aHNA - B COOTBETCTBUM C pa3geniom 17;

pa3paboTyMK NpoeKTa - Ha3BaHWe roJIOBHOM MPOEKTHOW OpraHmn3auunu;

agpec n TenedoH paspaboTymka - NOYTOBLIN agpec, Homep TenedoHa 1 hakca oUpeKkLnu;

wmncp NpoeKTa - HOMepP NMPOeKTa NOBTOPHOIr0 MPUMEHEHNSA U MHONBUAYASIbHOrO NPOEKTa,
MPUCBOEHHbLIN MPOEKTHON OpraHn3aunen.

N.2.3 B pasgene "PacyeTHble ycoBus" npuBogaTca KIMMaTUYeCKUe faHHble A1 ropoda Win NyHKTa
CTpouTenbCTBa 34aHNA U NMPUHATbLIE TEMNEpPaTypPbl MOMELLEHNN (34eCb N fanee HyMepauus
npueeneHa coraacHo pasaeny 18):

1. PacyeTHaa TeMnepaTypa BHYTPEHHEro Bo3ayxa Lint npuHUMaeTcsa no Tabnnue 1. Ona »xunoro

34aHuA B r.Teepu tnt =20 °C.

2. PacyeTHaa TemnepaTypa Hapy>XHOro Bo3ayxa fort | NMpuHMMaeTCcs 3Ha4YeHne TemnepaTypsbl
Hapy>XHOro Bo3ayxa Hanbonee xononHom NATuaHeBkn obecnedyeHHocTbio 0,92 cornacHo CHull 23-01.

Onsa r.Teepu lext =29 °C.

4
3. PacyeTHasa TemnepaTypa TerJsioro 4yepnaka fint MpuHumaeTca paBHon 14 °C, ncxons ns pacyerta
TennoBoro 6anaHca CUCTEMBbI, BK/OYAlOWEN TEMbIN YepAaK N HUXKEe PacMnoSIOXKEHHbIE XKUJIble
nomMmeLieHnsa. B naHHOM NpoeKkTe Tenabln Yepaak OTCYyTCTBYET.

zmz
4. PacyeTHas TemnepaTypa TeXnoanosba (TexHnyeckoro nogsana) - . Mpun Hann4mn B nogsane
Tpyb cMCTeM OTOMNEHMSA 1 ropaYero BoAOCHabXXeHns 3Ta TeMnepaTypa NPUHUMAETCS PAaBHON He
MeHee ntoc 2 °C, ncxonsa U3 pacyeTa TEMJIONOCTYMNJIEHUN OT NHXKEHEPHbLIX CUCTEM U



BbILLEPACMNOJIOXKEHHbIX XWNJ1bIX rnomMmeLleHnin. B naHHoOM npoekTe nogean HeoTanJaMBaeMblIN.

5. Mpoao/HKNTENbHOCTb OTOMUTE/NIbHOIO Nepuoaa Zht MpuHuMaeTca cornacHo CHull 23-01. Ons
r.Teepn ‘% =218 cyT.

6. CpefHAA TeMnepaTypa Hapy>XHOro BO34yXa 3a OTONMUTENbHbIN Nepnog Thi MpnHMMaeTca cornacHo
CHwuM 23-01. Ona r.Teepn the =-3,0 °C.

7. Fpafyco-CyTKN OTOMUTENIbHOIro Nepuoaa L4 guiyucnsoTes no dopmyne (1).

Ons r.Teepn P4 =5014 °C-cyT.

N.2.4 B pa3pgene "OyHKUMOHANIbHOE Ha3Ha4YeHme, TUM U KOHCTPYKTMBHOE peLleHne 34aHna"
NPUBOAATCA AaHHble, XapakTepusylowme 3gaHue.

8-11. Bce xapaKTepUCTUKN MO 3TUM NYHKTaM NPUHMMAIOTCS MO NPOEKTY 34aHUS.

1N.2.5 B pa3gene "O6bEMHO-NNAHNPOBOYHbIE MAapaMeTpbl 34aHNA" BbIYNCAAIOT B COOTBETCTBUN C
TpeboBaHusaMM Nnoapasnena 5.4 nnowagHble N 06bEMHbIE XapPaKTEPUCTUKN N 0O bEMHO-
MJaHWPOBOYHbLIE MOKa3aTesn:

Sum
12. O6was niowaab Hapy>XHbIX Orpa)kgatoWwmnx KOHCTPYKLWA 30aHNS 40 YcTaHaBaMBaeTCA No
BHYTPEHHUM pa3mepam "B cBeTYy" (PacCTOSAHUSA MeXOY BHYTPEHHMMMW MOBEPXHOCTAMU HaPYXKHbIX
orpa>k4arLLmMX KOHCTPYKLUMA, MPOTUBOCTOALLUX APYr APYrY).

Aw+F+ed 2
[Mnowanb CTEeH, BKAOYaLWMX OKHa, Oa/IKOHHbIE U BXOOHble ABepn B 30aHNE, BUTPa>Xu, , M,
onpependaeTcsd no CbOpMyJ'Ie

AyiFred = Paflp t A (N.1)

roe £# - aanHa nepuMeTpa BHYTPEHHEN NOBEPXHOCTU HapyXHbIX CTEH 3Taxa, M;
#h_ gricoTa oTanaMBaemMoro o6bema 3naHNs, M;

4 [OMONHUTENbHAA NJIoWaAb HAPY>XXHbIX CTEH (IeCTHUYHbIX KNIETOK, MG TOBbIX LWWAXT), BbIXOASALLMX
3a npepnenbl OCHOBHOMoO hacaja (Bbille YPOBHSA MOTOIKA NOC/IEAHEr0 3TaXKa U HU)Ke YPOBHS MNona

2
nepBoro staxa), M~. B gaHHOM npumepe 4 =0.

Ay pag = 160,624 = 3855 °,

2
Mnowanb Hapy>XHbIX CTEH AW, M, onpenensieTcsd rno popmyse

Ay = Ay ried _AF, (n.2)

roe Ap nJjoLwanb OKOH, onpeaenseTcsa Kak CymMma nollangen Bcex OKOHHbIX NPOEeMOB.

Ap

_ 2
[Ons paccMaTprMBaeMoro 34aHus = 6940 13 X NNoWaab OKOHHBIX NMPOeMOoB B JIECTHUYHO-

e 2
nudTosoM y3ne ik =70

= 3855- 694 = 2161 m° (

Tornoa Ay B TOM 4uCNe NPOAO0JIbHbIX CTeH - 2581 Mz, TopLueBbIX CTeH - 580 Mz).

2 A 2
I'Inomam; MOKpPbITNA A‘: , M, nnnowagb NepeKpbITNA Hag noaBaJioM f, M , paBHbI NJoWagn 3Ta>Xa
Asf

A=A = Ay <TI0,



Sum
O6Lwan naowaib Hapy>XHbIX OrParkAaoLLNX KOHCTPYKLWIA 4 onpepensieTcs rno opmyne

AT = Ayries * A+ Ap = 38554770+ 770 = 5395 8.
(n.3)

13-16. Mnowagb oTanJMBaeMbIX NOMeLLeHU Ay niaowanb XWiblX NOMeLLeHnn Afonpe,uenﬂrOTCH rno
NMPOEKTY W PaBHbI:

A, = 5256w, | 4 = 3416 m°,

3 3 A 2
17. OTtannaneaemsbin 06bEM 30aHUNS , M, BbIMUCNAETCS KaK npoun3ssegeHne njaowaamn staxa ~#, M ,

(nnowapwn, orpaHNYEeHHON BHYTPEHHUMW MOBEPXHOCTAMM HAPY>XHbIX CTEH) Ha BbICOTY Hy m, aToro
obbema, npeacTaBastowyto cobor pacCcTosiHMe OT MoJia NeEPBOro 3Ta)ka A0 NOTOJIKa NocaefHero
3Taxa.

Uy, = Ay Hy = 77024 = 18480 u°.
(n.4)

18-19. Noka3aTenn 06bEMHO-MNAHNPOBOYHOI O peLlleHns 3aaHus onpenensanTca no dopmynam:
- KO PULMEHT OCTEKJIEHHOCTU (hacafoB 30aHUA J

F=Ap f Ay peag =694/3855 =018 < 7™ =013
; (N.5)

kdes
- MOKa3aTesJlb KOMMAKTHOCTWN 34aHNA ¢

K5 = 4T pn =5395/18480 = 0,29 < &7 = 0,32u"!
(1.6)

N.2.6 Pasgen "dHepretmnyeckmne nokasartenun" BkAHaeT TeNJIOTEXHUYECKME N Ternso3HepreTnyeckmne
rnokasaresnu.

TennoTexHn4yeckme nokasaTenu

,

20. CornacHo CHuI 23-02 npuBefeHHOe CONpoTUBIeHNE Ternaonepenadye HapyXHbIX Orpa>kAeHuin £
2 -

, M7 -°C/BT, BO/DKHO MPUHMMATbLCA HE HMXKE HOPMUPYEMBbIX 3HAYEHUN R”’?, KOTOpble yCTaHaB/MBaloTCA

no HopmaM Tabnanubl 4 3Toro CHul B 3aBUCMMOCTUM OT rpagyCco-CyTOK OTONUTENIbHOro nepuopa. Ana

La =5014 °C:CcyT HOpMMpYEeMoe COMNpPOTUB/IEHNE Tensonepeaaye paBHO ANs:

~cren FWE =316w OB,

reg _ 2. ]
- OKOH 1 BasIKOHHbIX ABepei Rp® = 0526 " "ClBr,

req _ de .
- nokpsiTus Bt =471’ CiBr,

. R7% =416 me = C/BT.
- NMNEPEKPbITUN MEPBOIro 3Ta>ka

des . reg
CornacHo CHwuI 23-02 B cny4ae yaooBsieTBOpeHUa TpeboBaHums % >9h no yhenbHOMY pacxony

o R
TEenaoBOW 3HEPrum Ha oTornJieHne 34aHns npuBeneHHoe ConpoTuUBEHWE Tensonepegaye ~ " ona
oTAeJIbHbIX 3JIEMEHTOB HaPYy>XHbIX orpamp,eHvuZ MOXXET NPUHNMaTbCA HNXKE HOPMUPYEMBbIX 3Ha4YeHUN.

req _ 2.
B paccMaTpunBaeMoM Cliydae 014 CTeH 30aHNA NPUHAIN Rw 2’65M CfBT, 4YTO HM>XXKe HOpMMpPpyeMOro
2.
Rl = 4,?1M2-°C.-'BT R}gg =416 2B

3Ha4YeHusa, ona NoKpbITUA - , ANA NepekpbITUA NepBOoro 3Taxa -



MpoBepSOT NPUHATYIO BEIMYMHY OJ151 CTEH Ha OrpaHUYeHne Mo TeMrepaTypHOMY nepenaay,

noactasnag ee B opmyny (4) CHull 23-02: gng cteH i =2,12 °C, 4yT0 MeHbLlie 4 °C n,
cfiefoBaTesibHO, MO 3TOMY MoKasaTesto yaosnetsopseT Hopmam CHulM 23-02.

[Onsa 3anoNHEHNSA OKOHHbIX 1 BaNIKOHHbIX npoemMmoB NPUHAJIN OKHa U 6aNKOHHbIE nsepun C TpOI7IHbIM

¥ 2_.:-
OCTEKJIEHNEM B AEPEBSHHbIX pa3fesibHO-CNapeHHbIX nepenaeTax Rp = 035w C/Br

HOPMMPYEMOIr o

, YTO BblLLe

3Ha4eHuA.

r
21. NMpuBeneHHbIN KO3hpUUMEHT Tennonepenadn 3gaHus Km, BT/(M2'°C), onpenesifgeTca corsacHo
dopmyne (I'.5) npunoxkennsa I CHull 23-02

KT = (3161/2,65+654/0,55+770/4 71+ 770/416)/ 5395 = 0,519 B/ ju® =C)

22. KpaTHOCTb BO3yX006MeHa XWJI0ro 34aHns 3a 0TONMTEeNbHbIN Nepuoa *2, 1/4, paccunTbiBaeTca
rno gopmyne (I.8) CHull 23-02. MNMpu 3TOM KOMNYECTBO NPUTOYHOI O BO3ZlyXa B XWUJible NOMeLLeHUS

2 .
ornpenensaeTcsa U3 pacyeTa 3aCcesIeHHOCTU KBapTupbl 20 M~ obLien niaowann Ha O4HOIro YesioBeKa n
3 2
MeHee U YCJZIOBHO NMpUHMMaeTcsa 3 M~ /4 Ha 1 M~ nJiowann »XuablX KOMHaT, T.e. paBHbIM 3"‘lI . Tak Kak
eCcTeCcTBeHHasa BEHTUNALUMSA B 34aHUN paboTaeT KPyraoCyTO4YHO, TO By T Minf =168. KpaTHOCTb
BO34yX00OMeEHa B XWJbIX MOMELLEHNAX 30aHNS paBHa

nh =34 8, 1,) = 33416/(0,8518480) = 0,652

roe By KO3 PULMEHT, YYMUTbIBAOLWMIA OO0 BHYTPEHHUX OrpakgaoWwmx KOHCTPYKLUA B
oTanaMBaemMoM obbeme 34aHus, NPMHMMaeMbIn pasHbiM 0,85;

v . 3
- oTananMBaeMbin 06beM 30aHNA, M

K aToMy Bo3ayxo0bmeHy cnenyeT 0o6aBuTb 06beEM NHMUNLTPYHIOLLEr0Cs BO3AYyXa Yepes OKHa U
H6anKOHHbIE ABEPU NIECTHUYHOWN KNETKU, MNGTOBbLIX XOJIJIOB HAPY>KHbIX MOXKapPHbIX MEPEXOLO0B.
B034yX0ONpOHNLLAEMOCTb OKOH M 6asIKOHHbIX ABEPEN HAaPYXHbIX MEPEXOA0B C/eayeT NPUHMMaTb U3

o 2 . 2
cepTuduKaTa UCNbITAaHUA U NPU OTCYTCTBUK - 2,1 Kr/(M ™ 4), BXOAHbIX ABEepen B 3faHue - 7 Kr/(M™-4)
(Tabn.11 CHwuM 23-02). Konn4yecTBo NMHPUALTPYIOLWEroca BO3ayXa Gl'nf, rnocTtynatouiero B
JIeCTHUYHbIE KJIeTKKN, onpepensetcda cornacHo .5 CHull 23-02.

Gy = (4 7 R NP 71013 = 70(41,5/ 1013 1 0,47 = 38610s,
ot = 353273+ 0,5(20 + 28)] = 13 Tsna .

KpaTHOCTb BO34yxoo06MeHa 3a cHeT MHMUIbTPYIOLWErocs Bo3ayxa B IECTHUYHO-MMPTOBOM y3/e
paBHa

ny =nh + ¥ =0652+0,019=0671q"!

i Q

inf
23. YcnoBHbIN KO3(hhULmMeHT Tensonepenaydm 3gaHms Ko , BT/(M2'°C), onpepenaeTcsa rno popmyse

(I.6) npunoxenuna I CHnl 23-02

KM = 0,2810,671085184801,310,8/ 5395 = 0,573 B/ (m? *C)

24. O6wmnn KoahnuneHT Tennonepesayn 3gaHns Km, BT/(M2'°C), onpepenseTca no copmyne (I.4)
npunoxeHunsa I CHull 23-02

Ky = 0519 +0,573 = 1092 Bri[u? C)



TennosHepreTnyeckmne nokasartesnn

25. Obwme TennonoTepun Yepes Hapy>XHY0 orpaxkaatoulyto 060/7104Ky 34aHNS 3@ OTONUTENbHbLIN

nepuon Qh, MO, onpenensaoTca no gopmyne (I.3) npunoxenna I CHull 23-02
Cn =0,0864-1,092-5014-5395=2552185 M x.

. 2
26. YoenbHble 6biITOBblE TernoBblgeneHus 9t BT/m*, cnegyeT ycTaHaBAMBaTb UCXOAS U3
pacyeTHOro yaesbHoro 3n1eKTpo- 1 rasonotpebneHunsa spgaHma (no .6 CHuM 23-02), HO He meHee 10

BT/ME. B HawemMm cny4dae npuHaTo 14,5 BT/M ?

27. bblTOBbIE TEMOMNOCTYMN/IEHNSA B 34aHNE 3a OTONUTE/IbHbINM Nepuoa Q!'”f, MI>k, onpenensoTCcd no
dopmyne (I'.10) npunoxenna I CHull 23-02

Ot =0,0864-14,5-218-3416=932945 M.

28. TennonocTynaeHnsa B 34aHNe OT COJIHEYHOWN paanaunmy 3a OTOMUTENbHbLIN Nepunog, QS, MIx,
onpenensaTcsa no gopmyne (M.11) npunoxeHusa ' CHulM 23-02. aHHbIe 0 KONMYeCcTBe CyMMapHOWN
COJZIHEYHON pagnaunn (MPsSMON, pacCesaHHON N OTPa’XEeHHON) Ha BEPTUKAJIbHbIE MOBEPXHOCTU NpU
OEeNCTBUTENbHBIX YCN0BMAX 06/1a4HOCTY 3@ OTONUTENbHbLIA NEePUOL BbIYUCASIOT COrlacHO
npunoxeHuto B. Onsa r.Teepun cpeaHsaa BeNM4YnHa CyMMapHON COJTHEYHON paanaunm npu
OEeNCTBUTENbHBIX YCN0BMAX 06/1a4HOCTN Ha BepTMKasbHble nmoBepxHocTu CB/C3 opueHTauun

1 =716 Mx/u? 1 =1224 MTx/u’

, Ha noBepxHocTn KOB/KO3 opueHTaumm . NMnowapnwn ceeTonpoemMos

2
COOTBETCTBEHHO OpueHTauum - no 347 m~.

s =0,5-0,76:(716-347+1224-347)=255861 M X.

J
29. Pacxon TernsioBoW 3HEPrun Ha OTOorNJIeHNe 34aHUA 3@ OTONUTENbHbLIN NMepunos Qh, M,
onpepensaetca no gopmyne (I.2) npunoxxenmnsa I CHulM 23-02

S
Ch =[2552185-(932945+255861)0,8:0,85]x1,13=1970491 M x.

das
30. PacyeTHbI yaebHbIN pacxo/ TenJI0OBOWM 3HEPrnn Ha oTonneHne 3ganna 94 Kﬂ,)K/(M2'°C'CyT),
onpepnensetca rno gopmyne (I.1) npnnoxxerua I CHull 23-02

g8 =197049110° /(52565014 = 74,77 x T/ (M2-°C-c3f'r)

reg 2
. . . K H{f(m . C-cy‘r)
31. HOpMUPYEeMbIi YAeNbHbIA pacxom TEM0BON SHEPrUM Ha OTONAeHVe 3aaHns 78 - a )

20

NPUHUMAETCA B COOTBETCTBUM € Tabanuenn 9 CHulM 23-02 paBHbIM 76 el " Cooyr) MpoeKT 30aHunS
cooTBeTCcTBYeT TpeboBaHnam CHul 23-02 npun cneanyrowmx CONPoOTUBIIEHNAX TenJionepeaaye
HapPY>XHbIX OrpakK4atoLnX KOHCTPYKLNA:

cren - BT =265 CiB;

reg 2_.-_, )
OKOH 1 BasIKOHHbIX ABEpen - Rp® =0.55u" ClBr,

. reqg _ e .
NOKPbLITUIA - R =4.71w""Cibr,

. RFT =416 u2e BT
NepeEKpPbITUN MEPBOro 3Ta>ka -

NMPUNNOXEHUE K

(pekomeHayemoe)



MPUMEP PACHETA NMPNBEOEHHOIO COMPOTUBJIEHNA TEMJIOMNEPEOAYE ®ACALA XKNIOIO 3JAHNA
NcxooHble AaHHble

1. O6bEeKT CTpoUTENLCTBA - 16-3Ta)KHbI OAHOCEKLNOHHbIN KPYMHOMaHEbHbIA XXUI0WN OO0M,
MOCTPOEHHbIN B I.Kawunpe MockoBckor obacTu. YcnoBue akcnyaTaumm orpaxgeHun b cornacHo
CHwnI 23-02.

Ap = 204 B C) apeneit Ha rubknx

CBA3AX C yTENAMTENEM U3 NEHOMOANCTNPONA TonwmHoi 165 mm, *F = 0-042BYICl najenn umeior
TOoNWMHY 335 MM. o nepnMeTpy NaHenem n nx NPOEMOB yTenanTesb UMeeT 3allUTHbIA C/I0N 13
LLeMeHTHO-Mec4YaHoro pacTeopa ToswmnHon 10 MM. 1na coeanHeHns xene3obeToHHbIX CI0eB
NnpUMeHeHbl ABa Bnaa rmbkux CBA3enm U3 KOPPO3NOHHO-CTOMKON CTasin ANaMETPOM 8 MM:
TpeyrosibHble 1 To4YeyHble (LWNuabkKu). PacyeT npuBefeHHOro cCONpoTuBeHNa Tenaonepenaye
BbIMOJSIHEH COrflacHO hopmMyne (14) n COOTBETCTBYIOLWEro NpuMepa pacyeTa B Npuao>KeHun H.

2. Hapy>XHble CTeHbI - U3 TPEXCJIOMHbIX XKes1e306eTOHHbIX,

3. lns 3ano/IHeHNs NPOEeMOB MPUMeEHEHbI JepeBAHHbIE OKOHHble 610KM C TPONHBIM OCTEKIEHNEM B
ro_ 2_0
pa3fenbHO-crapeHHbIx nepennetax o = 023w “CBT

Ag =007 Br/(m-

4. B CTbIKax NpUMeHeH MUHEepPasoBaTHbIN yTenanTenb C)| cHapyu 3aKpbITbIl

ynaoTHUTeNnem Bunatepm Ag = 015 Bri(u-"C)

5. Ansa MockoBckon obnacTu (r.Kawwupa) cornacHo CHull 23-01 cpenHas TeMmnepaTypa u

= —34°Chzy,

NPOLOIKNTENBHOCTb OTOMUTENLHOIO NMEePUOAa COCTABASIOT: X = 21257 TemnepaTypa

BHYTpPeHHero so3gyxa tmt =20 °C. Torga rpanyco-CyTKM oTOMUTE/IbHOIro nepuoaa corsacHo opmye
(1) cocTtasnsioT

Pa =(20+3,4)-212=4961 °C-cyT.

Mopapok pacyeTa

1. No Tabnnue 4 CHull 23-02 Dq =4961 °C-cyT COOTBETCTBYET HOPMUPYEMOE COMPOTUBNEHNE
= 2_0
Tennonepenaye ANS CTEH XXUbIX 34aHNNA Rreg = 314w CET.

2. ConpoTuBneHne Tenaonepenayve naHenen rno rnagn, paccyMTaHHoe no gopmyne (8), paBHO

Rg=1e7+0,17204 +0,165/0,042 + 1/23 = 4,17u%"C/Br

3. K 4yncny TennonpoBoAHbIX BKAOYEHNN U TENJOTEXHUYECKMX HEOAHOPOOHOCTEN B CTEHaX 16-
3Ta>HOro NMaHeNbHOro AoMa OTHOCATCA rMOKNE CBSA3U, OKOHHbIE OTKOCHI, FOPU30OHTasIbHble U
BEPTMKaJIbHbIE CTbIKN NAHENeN, Yr10Bble CTbIKM, MPUMbIKaHNE MaHeNeN K KAPHU3Y U LLOKOJIbHOMY
nepekpbITULO.

Ons pacyeTta no opmyne (14) KoadhPULUMNEHTOB TENJIOTEXHNYECKON OAHOPOOHOCTU Pa3/INYHbIX TUMOB

naHenem Ko onumneHTbl BANAHNS TENOMNPOBOAHbLIX BKIOYEHNN fim naowann 30H NX BANSAHUSA 4
paccynTaHbl Ha OCHOBE pelleHns 3a4ay CTalunoHapHOW TeNJIONPOBOAHOCTN Ha KOMMbloTepe
COOTBETCTBYIOLWMX Y3/10B U NpnBefeHbl B Tabnuuye K.1.



|_|J'IOLLI,a,EI,b.3OHbI KoagppumumeHT
I’}: . Bua TennotexHn4yeckom Heoa4HOPOAHOCTH BIMAHNSA * -1 , BAVUAHNSA ¢ -7
HEeO4HOPOAHOCTM Ao HeoAHOPOAHOCTHU Ji
1 |Fnbkasa cBA3b:
TpeyroibHas 0,71 0,16
To4YyeyHas 0,35 0,16
BepTunKanbHbIN CTbIK CTEHOBLIX NaHeNemn c
2 |npuMblIKaoLLen BHyTPEHHEN Neperopoakon us 0,94 -0,03
TsKenoro 6eToHa
3 FOpU30HTaNbHbLIA CThIK CTEHOBbLIX MaHesnen ¢
MPUMbIKaOLWKNM »Xefe300eTOHHbLIM NepekpbITUEM:
CO CTOPOHbI Nona 0,335Halm 0,07
CO CTOPOHbI MOTOJIKA 0,335Halwm 0,38
4 |OKOHHbIE OTKOChI 0,335Halm 0,47
H XKHbIW yros, BaHHbIA CTEHOBLIMU
5 apy yrosn, obpasoBa CTEeHOo 0.94 0.14
naHenaMm
BHyTpeHHUN yron, BaHHbIN CTEHOBbLIMMU
6 yTpe yros, obpa3oBa CTEeHo 0,94 0,14
naHenaMm
7 [MpuMblkaHue naHenn K YeppadHoMy nepekpbiTro|0,335 Ha 1 M 0,33
8 |lMpuMblkaHWe NaHenn K LoKosbHOMY nepekpbiTUio|0,335 Ha 1 M 0,4

4. KoappnumeHTbl TENIOTEXHNYECKON OAHOPOAHOCTN CTEHOBbLIX MaHeNen paaoBoro 3Taka 16-
3Ta>HOro ioMa, paccHymTaHHble nNo gopmyne (14), npmBeaeHsl B Tabanue K.2.

Mnowanb K NUMeHT
. KO”””eCTBonaHenm (6e3 KonnyecTtBo rubkumx o3(puiine .
N [Tun cTeHoBOW MaHenun o o TennoTexHNn4YecKomn
naHenen A/10LLaam cBsa3en
n.n wan OOHOPOAHOCTN
2
npoema), M
TPeyrobHbIX|TOYEeYHbIX




MaHenb 3x2,8 M C
OKOHHbIM npoemom 1,5x1,5
M H-101 T:

6,15

C paaoBbiMn CTbiIKaMn

0,743

C HAPY>XHbIM YrJIOM

0,73

C HAPY>XHbIM "
BHYTPEHHUM yrnamu

0,74

C OBYMS Hapy>XHbIMU
yrnamm

0,724

MaHenb 4,5x2,8 M €
6aNKOHHbLIM MPOEMOM
(1,5x1,5 m+2,2x0,9 m) H-
100 T:

8,37

C paaoBbIMA CTbiIKaMWU

0,75

C HAPY>XHbIM YrJ1OM

0,729

C BHYTPEHHUM YT JIOM

0,757

MaHenb 4,5x2,8 M C
OKOHHbIM npoemom 2,1x1,5
M H-123 T C Hapy>XHbIM 1"
BHYTPEHHUM yriamu

9,45

0,787

MaHenb NMPTOBOro oTCeKa
3,65x2,8 M C OBEepHbIM
npoemoMm 2x1 m H-201 1 ¢
BHYTPEHHUM YIrJ/10M

=

8,22

0,8

MaHenb NecTHNYHON
KnheTkun 2,35x2,8 M ¢
OBEepHbIM NMpoeMoM 2x1 M
H-202 T

4,58

0,714

nyxas naHenb 1,45x2,8 m
H-11, H-2T, H-3T, H-4T1

4,06

0,832

Mnyxas naHenb 3,25x2,8 M
H-71, H-8T

9,1

0,856




8 Ln%/;_?ﬂ naHenb 1,5x2,8 m 4,2 4 2
C pAOOBbLIMU CTbIKaMu 2 0,836
C BHYTPEHHUM YrJOM 2 0,864
Ntoro 38

5. MpuBeaeHHbIn KOIMDULNEHT TENIOTEXHUYECKON OAHOPOOHOCTU (hbacafa onpenenseTcs rno
hopmyne (24) u ona panoBoro sTaxa (B COOTBETCTBUM C KOJIMYECTBOM TUMOB NaHenen no tabnaunue
K.2) paBeH:

"fos =(6,15°104-8,37-6+9,45:2+8,22+4,58+4,06-10+9,1-4+4,2-4)/(2:6,15/0,743+
+4-6,15/0,734+26,15/0,74+2:6,15/0,724+2-8,37/0,75+2-8,37/0,729+2-8,37/0,757 +
+2-9,45/0,787+8,22/0,8+4,58/0,714+10-4,06/0,832+4-9,1/0,856+24,2/0,836+2:4,2/0,864)=
=237,22/304=0,78;

- ANA NepBOro 3Ta>ka

"f25=0,78:0,962=0,75;

- ANsa nocnegHero aTax>ka

"f2s =0,78-0,97=0,757.

MpuBeneHHbIN KO3MDULINEHT TEMNJIOTEXHUYECKON OAHOPOOHOCTU (pacasa 34aHNA

s =16/(14/0,78+1/0,75+1/0,757)=0,777.

MpuBeneHHoe conpoTUB/IEHNE TenJsionepenaye acaga 16-3Ta>kHOro »Xnaoro goMma no copmyse (23)
paBHO

Rl = 0777417 = 324 u?-"C/Br > R, = 314 m%°C/Br

CnepoBaTenlbHO, HAPYXKHble CTeHbl 16-3Ta)XHOro0 XN0ro AoMa yaosseTBopsitoT TpeboBaHnam CHul
23-02.

NPUJTOXKEHWNE J1

(cnpaBo4Hoe)

.
NMPNBEOEHHOE COMPOTUBJIEHUE TEMJIOMEPEOAYE R':', KOSPONUMEHT 3ATEHEHUA
HEMPO3PAYHLIMW SJIEMEHTAMU T, KOSPOUUNEHT OTHOCUTEJIbHOI O MPOTMYCKAHUA

COJTHEYHOW PALNALINK * OKOH, BAJIKOHHbIX OBEPE 1 ®OHAPEN

N

o.n 3anoJiIHeHWe CBETOBOIro npoemMa CBeTonpo3pa‘-|Hb|e KOHCTPYKUUN




B OepPEBAHHbLIX NN

B aJIIOMNHNEBbIX

MNXB nepenneTax nepennetax
2 oawtecmr |t F |z wtecm:|t |F

1 2 3 4 |5 6 7 |8

1 [BONHOE ocTekneHmne n3 obbIYHOro CTeksna B 0,40 0.75l0.62|- 0.70l0,62
CNapeHHbIX nepenieTax

2 [1BONHOE OCTEeKNEeHMe C TBEPAbIM CENEKTUBHbLIM 0,55 0,75/0.65/- 0.70(0.65
NOKPbITUEM B CMAPEHHbIX NepenfeTax

3 IlBOIHOE OCTeKJIeHMe U3 06bLIYHOro CTeKa B 0.44 0.65/0.62(0.34 0.60l0.62
pa3fenbHbIX NepenseTax

4 IlBOMIHOE OCTeKJIeHMe C TBEPAbIM CEJIEKTUBHLIM 0,57 0.650.60[0.45 0.600.60
MOKPLITUEM B pa3fefibHbIX Nepennetax

5 BNokn cTekNaHHbIe MYCTOTHbIE (C LUMPUHON LLIBOB 6
MM) pa3MepoM, MM:
194x194x98 0,31 0,90(0,40 (6e3 nepenneTa)
2544x244x98 0,33 0,90|0,45 (6e3 nepenneTa)

6 |MpodunbHoe cTekso KopobyaToro ceyeHns 0,31 0,90(0,50 (6e3 nepenneTa)

7 ,D,BOI/IHOEV N3 OPraHMYeckoro cTekna osas 3eHUTHbIX 0.36 0.90l0.9 |- 0.900,90
doHapen

8 Tpoleoev N3 OpPraHMYeckoro cTekna ass 3eHUTHbIX 0,52 0.900.83- 0.90l0.83
hoHapen

9 TpOHOEe oCTeKJieHne 13 00bIYHOIro CTeksa B 0.55 0.50(0.70(0.46 0.500,70
pa3aesibHO-CMapeHHbIX nepenaeTax

10 TpPOMHOEe OCTEeKJIeHNe C TBEPAbIM CeIeKTUBHbIM 0.60 0.50[0.67(0.50 0.50[0.67
MOKPLITUEM B pa3fnesibHO-CNapeHHbIX rnepenseTax

11 |OAHOKaMepHbI cTeKnonakeT B OANHAPHOM

rnepenneTte n3 ctekna:




obbl4HOro 0,35 0,80|0,76/0,34 0,80/0,76
C TBEPObIM CEJIEKTUBHbLIM MOKPbITUEM 0,51 0,80(0,7510,43 0,80(0,75
C MAMKMM CENIEKTUBHBLIM MOKPbITUEM 0,56 0,80(0,54|0,47 0,80(0,54

12 |ABYXKaMepHbIil CTeKIoNaKeT B OANHAPHOM
nepenneTe u3 cTekna:
06bIYHOr0 (C MEXXCTEKO/IbHBIM PAcCTOAHNUEM 8 MM) 0,50 0,80(0,7410,43 0,80(0,74
06bI4HOr 0 (C MEXCTEKOJIbHbLIM paccTosHueM 12 mMm)  |0,54 0,80/0,74/0,45 0,80(0,74
C TBEPAbIM CeJIEKTUBHbLIM MOKPbITUEM 0,58 0,80/0,68/0,48 0,80/0,68
C MAMKUM CeNIeKTUBHbIM MOKPbITUEM 0,68 0,80/0,48|0,52 0,80/0,48
C TBEPAbIM CENEKTUBHLIM MOKPLITUEM 1 3aNONHEHNEM | o 0.80(0,68/0,53 0.80|0,68
aproHom

13 O6bl4HOE CTEKJI0 N OAHOKaMEpPHbIA CTEKJIONaKeT B
pa3fenbHbIX NepenseTax nu3 ctekna:
obbl4HOro 0,56 0,60|0,63/0,50 0,60|0,63
C TBEPObIM CEJIEKTUBHbLIM MOKPbITUEM 0,65 0,60|0,58/0,56 0,60/0,58
C MAMKUM CeNIEKTUBHbIM MOKPbITUEM 0,72 0,60/0,51/0,60 0,60/0,58
C TBEPAbIM CE/IEKTUBHLIM MOKPLITUEM U 3aN0NHEHNEM | o 0.60/0,58/0,60 0.600,58
aproHom

14 Ob6bl4HOE CTEKJI0 U ABYXKaMePHbI CTEKJIONAKeT B
pa3fenbHbIX NepenseTtax n3 ctekna:
obbl4HOro 0,65 0,60(0,60|- 0,60|0,60
C TBEpPObIM CEJIEKTUBHbLIM MOKPbITUEM 0,72 0,60(0,56|- 0,58(0,56
C MAMKUM CeNIEKTUBHBIM MOKPbITUEM 0,80 0,60|0,36]- 0,58(0,56




C TBEpAbIM CENEKTUBHBLIM MOKPbLITUEM U 3aMNO0JIHEHNEM 0.82 0.60l0.56!- 058056
aproHom ! ! ! ! !

[Ba ogHOKaMepHbIX CTeKJlornakeTa B CrapeHHbIX 0,70 0,70(0,59|- 0,70|0,59
rnepenneTtax

15

[Ba ogHOKaMepHbIX CTeKJIoNnakeTa B pa3fesibHbIX 0,75 0,60|0,54|- 0,60(0,54
nepenneTax

16

l'lETpreXCJ'IOVIHOG ocTeKkJieHne 13 0bbIYHOro CTekNa B 0,80 0,50|0,59|- 0,50|0,59
OBYX CrapeHHbIX nepersetax

17

MpnmeyaHus

1 3HavyeHus NnpMBeAeHHOro CONpoTMBAEHNA Tennonepenaye, ykasaHHble B Tabnvue, ponyckaeTcs
MPUMEHSATb B KQYeCTBE pacCyYeTHbIX NP OTCYTCTBUM 3TUX 3HAYEHUN B CTaHA4ApPTaX NN TEXHUYECKUX
YCNOBUAX Ha KOHCTPYKLUN UKW HE NOATBEPXXAEHHbIX pe3ysbTaTaMu UCNbITaHUN.

2 K MSArKUM CeNeKTUBHbIM NMOKPbLITUAM CTEK/1a OTHOCST MNOKPbLITUS C TenaoBo aMuccuen meHee 0,15,
K TBepabIM (K-cTekno) - 0,15 n 6onee.

3 3Ha4YeHnsa NpuBegeHHOr0 CONMPOTUBEHNS Tensonepenaye 3anoJIHEHUA CBETOBLIX MPOEMOB AaHbl
ONa cnyyaes, KOrga oTHOLWEeHMe nowann ocTeK/IeHNa K naowann 3anoJiHeHNUs CBETOBOIo npoema
pasHoO 0,75.

4 3Ha4YeHnsa 0N OKOH CO CTeKJlonakeTaMmu npuBeneHsbl:

- ONA AepeBsAHHbIX OKOH MNpu WnpuHe neperuieta 78 mm;

- AN KOHCTPYKLMM OKOH B NBX nepenneTtax WmnpnHonm 60 MM C TpeMs BO3AYLUHLIMU KaMepaMu.

Mpu npumeHeHun NBX nepenneTos WnpunHOW 70 MM 1 C NATbIO BO3AYLWHLIMU KamepaMu

2
npueefeHHoe ConpoTuBeHne Tensonepenaye ysennymsaetcsa Ha 0,03 m ™ -°C/BT;

- Ansa anloMnNHNEBbLIX OKOH 3Ha4YeHWa npuBeaeHbl And nepennaetoB ¢ TepMn4eCKNMMnM BCTaBKaMN.

NMPNNOXEHNE M

(obsA3aTenbHoOe)

METOOUKA OINPEAEJIEHNA NPUBEAEHHOIO COMPOTUBNEHWA TEMJIOMNEPEAOAYE OI PAXKIAROLLINX
KOHCTPYKUMWN HA OCHOBE PACHETA TEMMNEPATYPHbIX MOJEN

M.1 OrpaxkpaoLLyo KOHCTPYKLMIO pa3bnBaloT Ha pacyeTHble (ABYXMepHbIe NN TpexMepHbIe B
OTHOLIEeHUN pacnpeneneHns TemMrnepaTyp) y4acTKu.

¥ 2_0
M.2 Mpwv onpegeneHny NpMBeAeHHOr0 CONPOTUBJIEHUS Ternsonepeaaye Bo,m™CBT 06 naHHbIM

pacyeTa Ha NepcoHasibHOM KoMnbloTepe (MK) cTaunMoHapHOro ABYXMEPHOro TeMMNepaTypHOro nons

pasnnyaloT ABa cay4vas:

a) uccnepgyemas obnacTb, BblaesieHHas 419 pacyeTa TeMnepaTypHOro rnoas, npeacrasnseT cobon
¥

bparMeHT orpa)<ZatoLLen KOHCTPYKLWK, OJ1S KOTOPOro HAaAJIEXUT ONpeaennTb BEJINYMHY Ao,

6) nccnegyemasn obnacTb, 419 KOTOPOM pacCYNUTbIBAaeTCSA TeMnepaTypHOe MoJie, MeHbLLE MO pasMepy,



4eM aHa/IM3MpPyeMbIi (hparMeHT orparkAatoLeil KOHCTPYKLMN.

,
B nepBOM cily4ae UCKOMas BenYMHa “*° BblYMcnseTcs no opmyne
RE=('E:'HE _fexf}L"’rZQ’ (M.1)

y
roe 2% - cyMma TennoBbix MOTOKOB, NepeceKaloLLmx nccaeayemyto 06nacTb, BT/M®, onpeaeneHHas B
pe3yfbTaTe pacyeTa TeMnepaTypHOro nons;

tint Blaxt . cOOTBETCTBEHHO TeMrnepaTypa BHYTPEHHEro n Hapy>XHoro sosayxa, °C;

L. npoTsixxeHHOCTb Uccnegyemon obnactu, M.

.
Bo BTOpOM Ciiydae £y onpenensalT no popmyne

Rp = [-fmz T Ly )"E‘ ’([ZQ + [ﬁmf _ﬁexf)"f'con ;REon]
, (M.2)

roe Lo NMPOTS»XXEHHOCTb, M, OAHOPOAHOM YacTu pparMeHTa Orpa>kAatoLLein KOHCTPYKUMN,
OTCEYEHHOW OT nccnenyemon 06,1acTh B Xoae NOoAroTOBKU AaHHbIX K pacyeTy TeMnepaTypHOro nos;

con
y . y
Ra™ CconpoTuMBJIEHNE TenJonepeaaye o4HOPOAHON OorpakaatoLen KOHCTpyKumumn, M~ -°C/BT.

M.3 lMpwu pacyeTe ABYXMEPHOrO TeMMNepaTypHOro rnoss BbiIbpaHHbIN y4acTOK Bbl4EPYNBAIOT B
onpeaeneHHoM MacwTabe U Ha OCHOBaAHMM YepTeXXa COCTABASAIT CXEMY pacyeTa, yrnpowas ee ans
ynobcTBa pasbveHns Ha y4acTKu u 610ku. Mpu 3TOM:

a) 3aMEeHSI0T CJI0XKHble KOH(UIrypaunm y4acTKOB, Hanpumep KpUBoJnHenHble, 6onee NpocTbiMKU, ecnm
3Ta KOH(PUrypaums MeeT He3Ha4YMTesIbHOe BANUSAHNE B TEMNJIOTEXHNYECKOM OTHOLLUEHWUN;

6) HAHOCAT Ha YepTeXX rpaHuLbl 061aCTU NCCNenoBaHNA U ocu KoopauHaT (&Y BIET 2 BhinensaoT
YYACTKWN C PA3SINYHBIMM TEMJIONPOBOAHOCTAMMN N YKA3bIBAOT YC/10BUSA TernsioobMeHa Ha rpaHuLax.
MpoCTaBAsAIOT BCE HEODOXOAUMbIE pa3Mepbl;

B) pacyneHsT 061acTb NCCIef0BaHUSA Ha d/ieMeHTapHble 6J10KK, BbiAeNAs OTAE/bHO Y4aCTKU C
pa3/INYHbIMK KOI(hPULNEHTaMN TEMNONPOBOAHOCTU. BbivepymBaloT B MacwiTabe cxemMy pacyneHeHns
nccnegyemom 061acTy U NPOCTaBAAIT pa3Mepbl Bcex 6710KOB;

) Bbl4EepPYMBaAOT 06/1aCTb UCCIEA0BAHMA B YCJIOBHOW cUcTeMe KoopamHaT * ¥ rkorga Bce 610Ku
MPUHMMAKTCA OAHOMO N TOrO Xe pa3Mepa. NpocTaBNAT KOOPAMHATLI BEPLUMH NOJIMFOHOB,
OrpaHMYMBaOLLINX YHaCTKK 06/1aCcTn C pa3IMYHLIMU TEMIONPOBOAHOCTSAMMN, N KOOPANHATLI BEPLUNH
MHOIOYronbHUKOB, 06pa3yloWwmx rpaHuLbl nccnegyemMmon obnactn. HymepyloT y4aCcTKN N FrpaHnLbl
nccnegyemon obnacTm n NnoANUCbLIBaOT BEPLUMHbLI 061acTen TenaonpoBoAHOCTEN, TeMnepaTyp (Mnm
TenaoBbIX MOTOKOB) Ha FpaHMLUaX NN OKpYy>KatoLlero Bosayxa n KoadhguumeHToB TENI00TAA4N;

0) Nonb3yAcb ABYMS YepTEXXaMu, BbIMOJIHEHHbIMK MO "B" 1 "r'", U pyKOBOACTBYACbL CTaHOapTHOMN
(0obbI4HON) NOCNEenOBaTENIbHOCTLIO PACMOJIOXKEHNS, COCTABIAIOT KOMMIEKT YACNEHHbIX 3Ha4YeHNN
NCXOOHbIX OaHHbIX Ans Beoga B K.

lpumep pacyera 1

TpebyeTcs onpenennTb NpUBEAEHHOE CONPOTUBJIEHNE Tenonepeaadye TPexcaonHom
MeTaNl/IN4eCKOoN CTEHOBOW NMaHesNn N3 JIMCTOBbIX MaTepuasios.

NcxooHble AaHHble

1. KoHCTpyKUKna naHenm nsobpakeHa Ha pucyHke M.1. OHa COCTOUT U3 ABYX CTaJIbHbIX
NPohUANPOBAHHbLIX JIMCTOB C KOIMPULMNEHTOM TenonpoBogHoCcTH 58 BT/(M:°C), Mexxay KOTopbIMU

pa3mMelleHbl MUHepasioBaTHble rinThl "PokByn" nnoTHocTbio 200 Kr/M3 C KO3(hpnumeHToM
TennonposoaHocTn 0,05 BT/(M-°C). JINCTbl coegnHATCAa Mexay coboin cTasnbHbIMU NPOUAAMN
yepes bakennsnpoBaHHble haHEPHbIE NPOKAAAKM TONWMHON 8 MM C KO3hPULNEHTOM
TennonposogHocTn 0,81 BT/(M-°C).



2. B pacyeTe NpuHATLI CllegytoLle yCIoBUS Ha CTOPOHAX OrpakaeHUs:

CHapy»Xw -

fon = ~30°C ety = 23Brifu? = C)

BHYTPM -

tye = 20°CHoy, =87 BT.I"(MQ-‘:' C)

Mopsifok pacyeTa

Ha npouecc Tennonepenayv B pacCMaTpPMBAEMON KOHCTPYKLMWN OKa3blBalOT CyLLLECTBEHHOE BAMSIHNE
CTasbHble NpodUn, coeanHswme NPohUINPOBaHHbIE TNCTbl 0OLIMBKK APYr C APYrOM 1
obpasytoLine Tak HasblBaeMble MOCTUKN XoNoaa. [ns paspbiBa 3TUX MOCTUKOB X0Ji04a Npoduan
NpUCoeaVHEHbI K INCTaM Yyepe3 haHepHble NPokKNaakn. YH4acToK KOHCTPYKLUmMn ¢ pebpomM nocepegnHe
BO3MO>XXHO BbIAE/INTb A1 pacyeTa TeMNEPATYPHOro Nos.

TemnepaTypHOe nosie pacCMaTPMBAEMOr0 y4acTKa ABYXMEPHO, TakK Kak pacrnpegeneHune
TemMnepaTypbl BO BCEX MJOCKOCTAX, MapasiesbHbIX NMI0CKOCTM MOMepeyHoro Ce4eHNs KOHCTPYKLNN,
0AMHaKoBO. Mpodnv B OCHOBHOM YacTW HAaXOASATCS Ha PAacCCTOSAHUM 2 M OL4UH OT APYroro, no3Tomy
npu pacyeTe MOXKHO Y4eCTb 0Cb CMMMETPUN NMoCpeanHe 3TOr0 PacCTOSHUS.

Nccnepyemas obnacTtb (pucyHok M.1) umeeT popMy NpAMOYroJibHUKa, ABE CTOPOHbI KOTOPOro
ABNSAKOTCA €CTECTBEHHbIMU FPaHMLL@MN OrpaXkaatowen KOHCTPYKUMN, Ha KOTOPbLIX 3a4aloTCa yC0BUSA
TennoobMeHa C OKpy>KaloLen Cpefon, a oCTajlbHble ABE - OCAMN CUMMETPUN, Ha KOTOPbIX BO3MOXXHO

3a[aBaTb YC/0BUS MOHON TEN0N30/1ALMN, T.€. TEMNI0BO MOTOK B HanpaBaeHun ocn “4 |, paBHbIi
HY 0.
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1 - MnHepanoBaTHbIE MANTLI; 2 - NPOGUANPOBaHHbIE CTaslbHble NPOoMUIN; 3 - CTaslbHble Npodunnu; 4 -
haHepHble NPoKIagKu

PncyHok M.1 - KOHCTpPYKLUMA TPEXCNONHON NaHesan U3 JIMCTOBbLIX MaTepuasioB N YepTexx nccrengyemMmon
obnactu

Nccnepyemas obnacTb Ans pacyeTa cornacHo M.3 6bia pacyneHeHa Ha 1215 sanemMeHTapHbIX 6/10K0B
C HEepaBHOMEPHbLIMM MHTEpPBaJlAMMU.

B pe3ynbTaTe pacyeTa ABYXMEPHOro TemMrnepaTypHOro noss Ha MK nonyyeH ocpeaHeHHbI TeNI0BON

NMOTOK, NPOXOASALLNA Yepe3 pacCYUTaHHbIA YHACTOK Orpar<AatoLieil KOHCTPYKLWMK, PaBHbIN £=32,66
y

BT. MsowWwaab paccCYnTaHHOro y4acTka coctasnseT 4 =2m",

MNprBeoeHHOEe CONMPOTUBEHME Ternonepenaye pacciMTaHHoOro gparmMmeHTa no opmyne (M.1)

RL=1/23+0,0008/58 +0,17/0,05+ 0,0008/58+1/8,7 =356 m? *C/Br

TemnepaTypa BHYTPEHHEN NOBEPXHOCTU B 30HE TEMJIONPOBOLHOIO BKJIKOYEHMS MO pacyeTy Ha MK

= 20°C wpyy =55%

paBHa 9,85 °C. lNpoBepnM Ha ycJsioBMe BbiNMageHUa KOHOEeHCaTa npu Lint . CornacHo

NPUNOXKEHMIO P TemMnepaTypa TO4KM pocbl 4 =10,7 °C, 4TO BbiLLE TEMMEPATYPbl MOBEPXHOCTM MO
TenaonpoBOAHOMY BKJIKOYEHUIO, C/IefloBaTEsIbHO, MPU PacyeTHON TeMnepaType Hapy>XHOro BO3ayXa -
30 °C 6yneT BbiNafleHne KOHOEeHcaTa U KOHCTPYKLUMS Hy)XaaeTca B gopaboTke.

PacyeTHylo TeMnepaTypy Hapy>XHOro BO34yXa, NMpuU KOTOpPon He ByaeT BbiNafAeHNA KOHOEHCATa,
cnepyeT onpenendaTtb rno gopmysne

géxf = Limg _[I: Ling ~Eap )"rli b = Ting )] [‘f:'nf - ‘fd) =
=20-[(20+30)/(20 - 9.85))20 - 10,7 )= —253°C.

M.4 Mpn NoaroToBKe K peLleHnio 3aa4 0 CTauMOHAapPHOM TpexMepHOM TeMnepaTypHOM noJie
BbIMOJIHAIOT CNefyloWwmnin anropuTMm:

a) BblbupatoT TpebyeMblli 49 pacyeTa y4aCTOK Orpakaatowen KOHCTPYKUUN, TPEXMEPHbIN B
OTHOLLUEeHUN pacnpeneneHus TemMnepaTyp. BoivepyunBatoT B MacwTabe Tpu Npoekumnn orpakgatoLlen
KOHCTPYKLWM 1N NPOCTaBAAIOT BCE pa3Mephbl;

6) cocTaBnsOT cxeMy pacyeTa (pMCYHOK M.2), Bbl4epynBas B aKCOHOMETPMYECKOM NPOeKLUn 1
onpeaeneHHoM MacwTabe nlyvyaemyto YacTb Orpa)katoLeil KOHCTPYKUMK. Mpn 3TOM CIOXKHbIE
KOH(UIypaLumm y4acTKOB 3aMeHsoT 6os1ee NpoCcTbiMU, COCTOALLMMM U3 Napassenenmnenos. Mpu
Takol 3aMeHe HeobXx0AMMO YYNTLIBATh BAUSIOLLME B TEMJIOTEXHUYECKOM OTHOLLIEHUN AETaNn
KOHCTPYKLUN. HAHOCAT Ha YepTeX rpaHuubl 061acT NCCcnenoBaHns M 0OCU KOOPAUHAT, BbIAENSIOT B
BMUAE NapannenennnenoB y4acTKU C Pa3IMYHbIMK TEMNIONPOBOAHOCTAMM, YKa3bIBaAlOT YC/I0BUS
TennoobMeHa Ha rpaHuLax U NPoCcTaBNAOT BCe pa3Mephl;

B) pPacCyYNneHA[aT obnacTb nccnenoBaHms Ha 3J1eMEHTapHble Napannenenunenbl MNJIOCKOCTAMN,

napaniesibHbIMU KOOPANHATHLIM MJIOCKOCTAM AOY, Z20Y, ¥OZ (pcyHoOK M.2), Bbiaensas oTaesbHO
Yy4aCTKM C pa3/IM4HOM TEMnJIoNpoBOAHOCTLIO, BblYEPYMBAIOT B MacluiTabe cxeMy pacysieHeHus
nccnegyemoint 06,1aCTy Ha 3NeMeHTapHbIe napassienenuneibl U NPoCTaBAAIT pa3Mepsbl;

r) BblHEPYMBAKOT TPU NPOeKLmn 061acTn nccnenoBaHNsA Ha KOOPAMHATHbIE MJIOCKOCTU B YC/IOBHOM

cucrteMme KoopauHat L7,z *MOJNIb3YSICb CXEMAMMU, BbINOJIHEHHBLIMKU corslacHo "6" n "B". Korga Bce
3/IeMeHTapHble Napannenennnenbl NPUHMUMAIOTCA OQHOIMO U TOrO XKe pa3Mepa, NPoCTaBNAT
KOOPAWHAaTblI BEPLUVMH NPOEKLMA Napaanenenmnenos, OrpaHNYMBalOLLIMX Y4aCTKM obnacTtu ¢
pasiNyHbIMN TENJONPOBOAHOCTAMU, U MPOEKLNN NJOCKOCTEN, 06pa3yoWwmx rpaHnLbl uccnegyemMon
obnactu. MoanucebiBatloT BENYNHBI TEMJIONPOBOAHOCTEN, TEMNEPATYPY Ha rpaHULLAX UK
OKpYy>KatoLlero so3gyxa n KoadpguumneHTbl Ten1ooTaAauu;

0) COCTaBAAKT KOMMJEKT NCXOAHbIX AaHHbIX, N0Nb3yACb cxemamu "6", "B", "r", ons eeoaa B K.
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PucyHOK M.2 - KOHCTPYKLNA NaHeNn COBMELLEHHOM KpbIWwK (a) n cxeMa pacyeTa naHenu
COBMeLLEeHHON Kpbiwn (6)

lTpumep pacyera 2

OnpegennTb NpuBeOeHHOE CONPOTMBAEHNE TensionepenaYye NnaHean COBMELLEHHON KPbILWN,
BbINOJIHEHHOW M3 pebpuncTbiX Xene306eToHHbIX 060n04eK.

MNcxooHble AaHHble

1. KOHCTpyKLUMA NaHenn COBMeLeHHOM Kpbiwin (pnucyHoK M.2) pazmepom 3180x3480x270 MM
NpeacTaB/sSeT B CEY4EHUN TPEXCIIONHYO 060/104Ky. Hapy>XHbIA U BHYTPEHHWUI C/1Ion ToAwmMHoM 50 n 60
MM 13 xenezobeToHa c KoagduumneHToM TensonposogHocTn 2,04 Bt/(M-°C). CpegHun
TenAoM30AALMOHHBIA CNION N3 NEHONOJINCTUPOSIbHBIX MANT C KO3(hHNUNEHTOM TENJIONPOBOAHOCTM
0,05 BT/(M-°C). Kaxpnasa n3 obono4ek nmeeT napaniesibHble 0AWH APYroMy Ha paccTosaHum 700 Mm
pebpa no 60 n 40 MM, goxoasiLine OO0 CeEPeAnHbl TEMON30NALMOHHOro ciosl. Pebpa obonovek
B3aMMHO MepreHanKynapHbl U, TakuMm obpa3oMm, Kaxgoe pebpo oaHon 060104KM NpUMbIKaeT K pebpy

apyron 0605104kM Ha naowagke 60x40 mm.

2. B pacyeTe NpuHATHLI Cneanyowme yCsioBMS Ha MOBEPXHOCTSAX OrpakAeHus
CHapyXw -

tyy = —40°Cuo,, = 23Br/(u?-"C)

’



BHYTPWU -
te = 21°C mony, =87 Bri(m?°C).
Mopsaok pacyeTa

Mpouecc Tensonepenayn Takon orpakAatoLen KOHCTPYKLMN TpeXMepPEH, TakK Kak pacrnpegeneHune
TemMnepaTyp onpenensieTcs He TONIbKO NMOTOKaMUN TEN0Tbl, MePneHaNKYISPHLIMU MJIOCKOCTU
Orpa>kaeHus, HoO M NOTOKaMM TEMN0Tbl B €ro NaockocTu. MNMone TemnepaTyp CMMMETPUYHO
OTHOCUTE/IbHO KOOPAMHATHbIX MJIOCKOCTEN, MO3TOMY A/ pacyeTa BO3MOXXHO Bblpe3aTb
nccnenyemyio 06,1acTb KOHCTPYKLUMN NMAOCKOCTAMM, NMapaiienbHbIMU KOOPANHATHLIM (Ha PUCYHKe

M.2, a nomeyeHo byksamun ALDEC) Ha pucyHke M.2, 6 npeacTaBieHO akCOHOMeTpUYeckoe
n306pa’keHne 3ToN HYacTu KOHCTPYKLMK. YCNOBMSA TennoobMeHa: Ha NMI0CKOCTAX

Ao D CC04A BR'D'D OO R E
Tennosble NOTOKMW, MepreHANKyNapHble ocam koopanHaT P4 BOY | pagHLI HYI0; Ha MAOCKOCTAX
ACBD u OC" B L' go3M0XKHO 3a4aTh FPaHUYHbIE YCI0BUA BTOPOro poaa:

- A28 MJIOCKOCTU

ACED 1,y = -40°Ca o,y = 23Brf(u22C)

- Anda NNOCKOCTU
OC B DYty = 21°C o oty = 5,7 B/ (112 °C)

CornacHo NpuUHATON MeTOOMKE pacyeTa TPEXMEPHOro TeMnepaTypHOro nonas nccnenyemas obnactb
pacyneHsaeTca Ha 3528 anemeHTapHbIX Napasuiesnenunenos. PacyeT BbinosiHAeTcsa Ha MK, B
pe3ynbTaTe pacyeTa NoJsiydaem oCpedHEHHbIN TENJI0BOW MOTOK Q=3,215 BT. MNnowanb

- ) - 2
paccynTaHHOro (pparmeHTa 4=10,570,38 = 0,1406 u”.

MpuBeneHHoe conpoTuBAEHUE Ternsionepeaaye pacCHNTaHHOINO y4acTKa 1 BCe naHenu
onpenensetrcsa rno gopmyne (M.1)

RL =[(21+40)0,1406]13,215 = 2,668 m?“C/Br.

NMPNNOXEHWNE H

(pekomeHaoyemoe)

MPUMEPbBI PACHETA KOSOOUUMEHTA TENJIOTEXHUYECKOW OOHOPOAHOCTW O PAXKIOAROLLINX
KOHCTPYKUWMW MO TABJINYHBIM 3HAYEHNAM
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PucyHok H.1 - CxeMbl TENNONPOBOAHBIX BKJIIOYEHUI B OrpaXK4atOLLUNX KOHCTPYKLMAX

H.1 PACYET KO3®OULMEHTA TEMNOTEXHUYECKOW OAHOPOAHOCTU * MO ®OPMVYIJIE (12)

HACTOSALLLEEITO CBOOA MPABIUN

CxeMa Ter0npoBoAHOro BKoYeHMA Mo pucyrky H.1 | ™ [KosdduunenT %inpu @78 (pucyrok H.1)
0,1 (0,2 (0,4 |0,6 |0,8 |1 1,5 |2
2 1,02|1,01|1,01(1,011 1 1 1

5 1,16/1,11|1,07|1,05(1,04|1,03(1,02(1,01

10 1,33(1,25|1,15|1,1 |1,08(1,06(1,04(1,03

30 1,63(1,47|1,27|1,18|1,14(1,11|1,07|1,05
Il 10-40|2,65|2,2 |1,77|1,6 (1,55} - -
i 0,25 2 1,02/1,01/1,01(1,01|1,01|1,01(1,01|1

Mpu /8

5 1,12(1,08|1,05|1,04(1,03(1,03|1,02|1,01

10 1,18(1,13|1,07|1,05(1,04(1,04|1,03|1,02

30 |1,21j1,16j1,1 |1,07(1,05|1,04{1,03(1,02

0,5 2 1,05/1,04|1,03|1,02(1,01|1,01{1,01(1,01

5 1,28(1,21|1,13|1,09|1,07(1,06(1,04(1,03

10 1,42(1,34|1,22|1,14|1,11{1,09|1,07|1,05




30 (1,62|1,49(1,3 [1,19|1,14|1,12|1,09|1,06
0,75 2 1,06(1,04|1,03|1,02(1,02(1,01(1,01{1,01
5 1,25(1,2 |1,14|1,1 (1,08(1,07(1,05|1,03
10 |1,53(1,42|1,25|1,16(1,12(1,11{1,08|1,05
30 (1,85|1,65(1,38(1,24|1,18|1,15|1,11|1,08
A% 0,25 2 1,03(1,02|1,02|1,01|1,01(1,011 1
Mpwn ¢/
5 1,12(1,10/1,07|1,05(1,04(1,03(1,02|1,01
10 |1,2 (1,16/1,1 |1,07(1,06(1,05(1,03|1,02
30 (1,28|1,22(1,14(1,09|1,07|1,06|1,04|1,03
0,5 2 1,07(1,05|1,04|1,03(1,02(1,02(1,01|1,01
5 1,32(1,25/1,17|1,13(1,1 (1,08{1,06|1,04
10 |1,54{1,42|1,27|1,19(1,14(1,12|1,09|1,06
30 (1,79|1,61(1,38(1,26|1,19|1,16|1,12|1,08
0,75 2 1,07(1,05|1,04|1,03(1,02(1,02(1,01{1,01
5 1,36(1,28/1,18|1,14|1,11(1,09(1,07|1,05
10 |1,64(1,51/1,33|1,23(1,18(1,15(1,11{1,08
30 (2,05/1,82(1,5 |1,33|1,25|1,21|1,16(1,11

MpumeyvaHme - O603HaAYEHUA NPUHATHLI MO PUCYHKY H.1.

lTpumep pacqyera

Oﬂpe,ﬂ,e)’lVlTb npmnBegeHHoOe conpoTuBieHne Tennonepenadve naHenm C 3(p(peKTI/IBHbIM yrTenamnrtenem
(I'IeHOI'IOJ'IVICTVIpO}'I) N CTajJibHbIMM 06LWIMBKaMM MPOMBbILLTIEHHOIO 30aHNA.

NcxoaoHble AaHHble




Pa3smep naHenn 6x2 M. KOHCTPYKTMBHbIE U TEMNJIOTEXHUYECKNE XapaKTEPUCTUKM NaHeNn:

TONWMHA CTaNbHbIX 06wWMBOK 0,001 M, KO3(PPULMEHT TEMNIONPOBOAHOCTH M = 58 Br/(m"C)

TONWWMNHa NEHONOINCTUPOJIbHOIO YTENNNTENA 0,2 M, KOQdeDVILI,I/IeHT TEeNNONPOBOAHOCTN
X = 0,04 Brf (")

OTbopTOBKa IMCTOBOr0 MaTepmaia BAOb NPOTAXKEHHbIX CTOPOH NaHes n NpUBOANT K oBpa3oBaHUIO
TenaonpoBoAHOro BkaodeHus Tuna ll6 (pucyHok H.1), umetowero wmpunHy £ =0,002 ™.

Mopapok pacyeTa

con !
COI'IpOTVIBJ'IeHI/IFI Tennonepenaye soajanm OT BKJIIOYEHUA O mno TennonposoaHOMY BKJIHOHYEHUIO RD:

R =1/8,7+ 20,001/ 58)+0,2/0,04 +1/23 = 516 u°-"C/Br

’

Ry =1/87+(20,001+0,2)/58+1/23= 0162 u°*C/Br

3HaveHne 6e3pasmMepHOro napameTpa TENJONPOBOAHOI0 BKAOYEHUS Mo Tabauue H.2

ahn 8k _0,002-58/(0,2:0,04)=14,5.

CxeMa TernJiIornpoBOAHOIro BKOYEHUS MO 3HadeHus koadpuumeHTa ¥npn a?\mfﬁ?\(no PUCYHKY
pucyHky H.1 H.1)
0,25 (0,5 (1 2 5 10 20 50 150

[ 0,024(0,041(0,066|0,093(0,121/|0,137)0,147|0,155/0,19
16 - - - 0,09 (0,231(0,43 |0,665|1,254/(2,491
1] 0,25 0,016|0,02 |0,023|0,026(0,028|0,029|0,03 |0,03 (0,031
I_IpM cf &

0,5 0,036(0,054(0,072(0,083(0,096|0,102(0,107(0,109/|0,11

0,75 0,044(0,066(0,095(0,122(0,146(0,161(0,168(0,178(0,194
v 0,25 0,015/0,02 |0,024(0,026(0,029|0,031|0,033|0,039(0,048
I_IpV| cf &

0,5 0,037(0,056(0,076(0,09 (0,103(0,12 |(0,128|0,136/|0,15

0,75 0,041/0,067/0,01 (0,13 (0,16 |0,176|0,188|0,205|0,22

Mo Tabnuue H.2 no nHTepnonsauum onpeaensem senndmHy ¥

¥=0,43+[(0,665-0,43)4,5]/10=0,536.



k.

KoaddunumeHT ™ no cdopmyne (13)

k; =1+0,536:0,2% 1(0,040,002-5,16) = 52,94,

KoahdnumeHT TennoTexHn4eckomn ogHOPOAHOCTM NaHenn no opmyne (12)
r=1/{1+[516/(12:0,162),002-6:52,94} = 0,372.

MpuBepeHHoe conpoTuBAeHNe Tensonepenaye no gopmyne (11)

Rl =0372516 =192 u? *C/Br.

H.2 PACYET KO3ODULIMEHTA TENJIOTEXHUYECKOW OAHOPOLAHOCTW » MO ®OPMYJIE (14)
HACTOALLENO CBOOA MNMPABUN

lTpumep pacqyerta

.
OnpenennTb NpuBefeHHOE CONPOTUBIEHNE Tensionepeaaye “00AHOMOAY/IbHON TPEXCIONHON
»xenezobeToHHON NaHenn Ha r’MOKUX CBA3AX C OKOHHbLIM MPOEMOM KPYMHOMaHEIbHOr 0 XKUJ10ro AoMa
cepun llI-133.

NcxoaHble gaHHble

MaHenb ToNWwmMHOM 300 MM COOEPXUT HAPY>XXHbIA N BHYTPEHHUI XXefle306eTOoHHbIe C/IoN, KOTopble
coefuHeHbl Mexay cobor AByMAa NogBeckamu (B NMpoCcTeHKax), MOAKOCOM, PacrnoIOXKEHHbIM B
HV>XKHEN 30He NOJOKOHHOIr0 y4acTKa, u pacnopkamu: 10 - y ropu3oHTasIbHbIX CTbIKOB U 2 - B 30HEe
OKOHHOI0 0TKOCa (puUCcyHOK H.2).
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PrucyHok H.2 - KOHCTPYKLNA TPEXCNONHON MaHeNn Ha rmbkunx cBassx
B Tabnnue H.4 npmBeaeHbl pacyeTHbIe MapaMeTpbl NaHenu.

B 30He MOABECOK 1 NeTeflb BHYTPEHHUIN 6EeTOHHbIN C/ION MMEET YyTOJILLEHNS, 3aMeHSOLWNE YaCTb C0S
yTennutens.

Mopsapok pacyeTa
KOHCTPYKLMNA OrpakgeHusa cogepXxXunT cneaytowme TernsionpoBogHble BKOYEHUS: TOPU30OHTasIbHbIE U
BEPTUKAIbHbIE CTbIKM, OKOHHbIE OTKOCbI, YTONLWEHNS BHYTPEHHEr0 Xene3o06eToHHOro cyos n rubkue

CBA3M (NO0ABECKMW, NOAKOC, pacrnopKu).

Ons onpeneneHns KoaduUNeHTa BANSHUSA OTAE/bHbIX TEMJIONPOBOAHbIX BKOYEHWNI
npeaBapuTeNbHO paccymMTaem no gopmyJie (7) TepMuYeckme ConpoTUBNIEHNS OTAE/NbHbIX YHaCTKOB



naHenn:

B 30HE YTOJILLEHNS BHYTPEHHEr0 Xene3obeToHHOro cos

Ry=0175/2,04+0,06/0,042+0,065/2,04=1546 u?-"C/Br
Mo rOPU30HTasIbHOMY CTbIKY

RJ%J = 0,1/2,04 + 0,135/ 0,047 + 0,065/ 2,04 = 2,95 u>*C/B1
Mo BEPTUKaAJNIbHOMY CThbIKY

R}n = 0,175/2,04 + 0,06/ 0,047 + 0,065/ 2,04 = 1394 m>-"C/Br

TepMmyeckoe conpoTtmesieHne naHennm saaJim ot TenJ1oNpoBoAHbIX BKJIOYEHNN

R =0,1/2,04 + 0,135/ 0,042 + 0,065/ 2,04 = 3,295 w? e C/BT

YcnoBHOe conpoTuB/ieHWe Tenaonepenaye saasav oT TenJonpoBoAHbIX BKJIIOYEHMNN
BRI =118 T7+3295+1/23 =3453 u-C/Br

Tak Kak NaHeslb UMeeT BepTUKaJIbHY0 OCb CAMMETPUK, TO onpegesieHne nocienyowmx sesim4yvH
ocywlecTBsideM OJid NOJIOBUHbI NMaHeNn.

Ol'lpe,EI,EJ'II/IM naowanb NOJI0OBMHLI NaHenn 6es Y4€Ta npoemMma OKHa

Ay = 0502327 -1,48151) = 2,66 1° .
TonwwnHa naHenn P =0,3 M.

Onpeaenym nioLwanb 30H BJNSAHUS 4y KO3 PULIMEHT f!’,u,nﬂ Ka>X[10ro TenJIoONpoBOAHOI0 BKJIIOYEHUS
naHenu:

Anga ropusoHTaJZIbHOro CTblka

g Qo
Bl B =2,95/3,295=0,895.

Mo Tabnuue H.3 f!’=0,1. Mnowaab 30HbI BANSHUA No opmyne (15)

A =032125=075u",

Onga BEPTUKaAJIbHOIO CThbikKa

R;n FRIM =1,394/3,295= 0,423

Bug TennonpoBogHOro i
BKJIIOYEH NS KoapumuneHT BamaHna -1

bBe3 npuMbIKaHUA BHYTPEHHUX C NpMMblKaHWEM BHYTPEHHUX

CTblku < .
orpakaeHumn orpakaeHun




be3 C pebpamun TONLWMNHOWN,
pebep MM
10 20
R | RE™
1 v bonee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19
0,7 0,02 0,2 0,24 0,26
0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55
OKOHHbIe 0TKOCHI Be3 pebep C pebpamu TONLWNHON, MM:
10 20
85 /By,
0,2 0,45 0,58 0,67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0,41 0,48
0,6 0,23 0,34 0,41




0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28
Ry IRE™,

0,9 0,02 - -
0,8 0,12 - -

0,7 0,28 - -

0,6 0,51 - _
0,5 0,78 - -

FmbKue CBSI3N ANAMeTPOM, MM:

4 0,05 . -
6 0,1 3 .
8 0,16 . .
10 0,21 . -
12 0,25 . .
14 0,33 . -
16 0,43 3 .
18 0,54 3 -
20 0,67 3 .

MpumevaHns




R R 2.q
1 B Tabnvue npmeedeHsl ¢ Ton Y. TepMUYeckmne ConpoTuBieHmns, M C/BT, cooTBETCTBEHHO

NMaHeNn BHE TEN0MNPOBOAHOIO BKJZIOYEHUA, CTblKa, YTOJILLEHUNA BHYTPEHHEIO xene3obeToHHOro

cnos, onpepensemMole no popmyne (8); Op udy. paccToaHUsa, M, OT NPOAOJIbHON OCU OKOHHON KOPOBKY
00 ee Kpas 1 00 BHYTPEHHEN NMOBEPXHOCTM NaHesnn.

2 MpomMe)XyToYHble 3HaYeHNs cnenyeT onpeaensiTb MHTeproasumen.

Mo Tabnuue H.3 f!’=0,375. Mnowanb 30HblI BANSHUA No popmyne (15)

A =0328=034u?,

’

019 OKOHHbIX OTKOCOB MNpu 5F=0,065 M Ow =0,18 M, no Tabnanue H.3 f!’=0,374. Mnowanb 30HbI
B/INAHNSA MONOBNHBLI OKOHHOIO NpoeMa C y4eTOM YroBbIX Y4aCTKOB onpeaensdeTcs no copmyse (16)

A =0,5[2:0,3(1,53 + 1,56) + 3,14:0,3%] = 1,069 11°

’

nnsa 6eToHHbIX yTOJ'IU_I,eHVII7I BHYTPEHHEro »Kene3obeToOHHOro €105 B 30HE MOABECKU U NeTNun npn

! 2on
Ry IRy =1,546/3,295=0,469 no Tabnnue M.3* f!’=0,78. CyMMapHyto nsiowagb 30Hbl BIMAHUSA

YTOJILWEHN NOABECKN N NETAN HaxogamMm no cgopmyne (17)

A =(0,6+2031047+0,1)+(0,2+03+01x(0,42+0,3+0,075) = 1161

A =(013+03+0,14+04 + 20,31 = 0,57 m°

Ona nogkoca (aAnameTp cTep>kxHAa 8 MM) no Tabamue H.3 f!’=0,16, rno qpopmyne (17)

A =(013+0310,22+03+0,09) = 0,227

ONa pacnopok (anameTp cTep>xHs 4 mMm) no Tabnmue H.3 f!’=0,05.

an onpepeneHmnn CyMMapHOI7I njaowann 30Hbl BJIMAHUA NATU PaCnoOpoK csieayeT y4nTbiBaTb, 4TO
LLUNPNHa 30HbI BJIMAHNA CO CTOPOHbI CTbiKa OrpaHn4YeHa KpaeM naHeam n CoCtaB/iaAEeT 0,09 m. lNo

dopmyne (18)

A =503+03)0,3+0,09) =117 u®

Paccumntaem © no cdopmyne (14)

=071

, = 1;{1 +[2 f(3,453-2,66)}[

0.84-0375+ 07501+ 10690374 + 1161078 +
+0.57:0,16 +0,2270,16 + 1,170,053

MpuBepneHHoOe CONPOTUBIEHNE TenJsonepenaye naHenn onpenennm no gopmyne (11)

Bl =0713453 =245 2 CBT




AR,
MaTepuan cnos B TosAwWnHa cnos, MM
3|Bri (0 C)
pp. kM
BAANM OT II?I;OHe FOpU30H- BepTM-
BI04 U OBECKW U |TajibHbIN KaJibHbIN
neTnun CTbIK CTbIK

Hap}/)KHbII/I Kene3obeToHHbIN 2500 [2,04 65 65 65 65
cnon
TennonsonsaunoHHbIN Clon - 40 0.05 135 60 i i
MeHonoANCTUpPOn
MwnHepanoBaTHble BKIaAbIWN|150 0,075 |- - 135 60
Buytpednwn 2500 [2,04  |100 175 100 175
xene3sobeToHHbIN cnon

NMPNNOXEHWE M

(obsA3aTenbHoOe)

ONPEAENEHNE NMPUBEOEHHOIO COMNPOTUBNEHWA TEMJIONEPEAAYE HEOAHOPOLHbBIX YHACTKOB
TPEXCNOWHbIX MAHENEWN U3 JINCTOBbLIX MATEPUAJIOB

B 30Hax coOeAUHUTENbHbIX 3JIEMEHTOB TPEXCJIONHbLIX NaHes e U3 JINCTOBLIX MaTepnasnos (TaBpoOB,
OBYTaBpoOB, LWBENIEPOB, Z-06pa3HbiX Npodunen, ctepxHen, 6o0nTos, obpamMnatoWmMx TopuUbl NaHenen
3/IEMEHTOB 1 MpoYyee) yCA0BHO MoJlaraeTcs, 4To Tenjonepenada 4yepes orpakaeHme npomcxogmT
ABYMSA nyTaMuK: npeobnagatoLasn - yepes MeTaIM4eCcKne BKIYEHNA U Yepes yTenamTenb. Takoe
pac4ieHeHne TEena0BOro NOTOKa NMNO3BOAAET NPeACTaBUTb MPOXOXKAEHNE TEMOThl Yepes Lerb,

COCTOALWLYO N3 nocnenoBaTesibHO 1 NMapannesyibHO COeUNHEHHDbIX TEMJIOBbIX COI'IpOTI/IBJ'IeHVIVI pi."ClET,

ans KOTOpOIﬁ BO3MO>XHO paCCHNTaTb obuee conpoTuBJieHe No cneayrwuwmm s3JieMEHTaPHbIM
3aBNCUMOCTAM:

P +p =p. CBT (N.1)

p’ p” P
—{ 3 - {3

Vp +1ip =1/p. BT C (n.2)

2 o
Ry =pd, w*-"CBT (N.3)

Hanbosnee pacnpocTpaHeHHbIe TEMJIOBbIE COMPOTUBIIEHUS, BCTPEYAOLWNECS B TPEXCIOMHbIX NaHensax
N3 JINCTOBLIX MaTepunasioB, crieayeT onpeaensTb No dopMynam ons:

1) NnpMMbIKaHUS NONKK NPOGUAsS K 06NLOBOYHOMY METaNIMYECKOMY JINCTY



p = 1[2Lf{on o ku(pE/ 2)|-1/(4a),
(M.4)

pe =TT

24 )
2 - KO3(hPULMEHT TEMNNOOTAAYM NMOBEPXHOCTUN NaHeNN, BTf(M Ch

Aom. TenJonpoBoHOCTbL MeTasna, BT”(““' C),

_ 2 y 5
A= 5L nnowab 30HbI BAVAHMA TEMNIONPOBOAHOrO BKAOYEHUSA, M~ , wimpuHon £ un gnvHon L; ons
npodunen, korga £ npesbilaeT WUPKHY 30HbI TEMNI0BOr0 BAUSHUA Npoduns, £ =1 m;

8- ToNWwMHa 06/IMLOBOYHOr0 INCTa, M;

npu BB/ 2 >2¢hiBBI2)~ 1.

Mpy NPUMbIKAHUN MOJKN MeTaIMYeCKoro Nnpoduss TeNJONPOBOAHOCTbIO Mo HeMeTaJInYyeckoMy

NNCTY C TENNONPOBOAHOCTbLIO P npn P 22 P

p=pp fp +p )-1/(40)
p = (37 hyy +1/0)i(BLY,

p =04+ Ai(Ba) ({20, Linpu B >> &
(n.5)

2) NPUMbIK@HUS TOpLLA MeTaJINYECKOro cTep)xHs (6onTa) K 06/IMLIOBOYHOMY NTNCTY

p = {U2m28 B, 7 )] - 1[4
(Mn.e)

roe #-4ucno 601TOB Ha PacHeTHON NoWaau;
1- pagnyc cTepXxHs, M;
2- paguyc BAnaHUs 60nTa, M.

3HavYeHnsa pyHKUUN f[B”l”?)nonyqarOT M3 rpauka pucyHka I.1.



Mpwn

3 >0 F(B.n.m)=1[01-1n(pr ]

’

SB Ay
0.55

0,50

Il
/] U/

0.25

' A{/
0.05 4 )

0 T " ™ T T 15T T T T N T T

0,0001 0,001 0.01 0.1 10 fr,

PucyHok .1 - ®yHKUMA PACRNCY

3) cTeHKn npocuns

p=hilr,80) (n.7)

h

Ona cTeHkn ¢ nepdopaunen (Kpyriblie, NPSMOYroJibHble, TPeYrosibHble 0TBEPCTUS) B hopMy sy
cnepyeT NoacTaBnATb

)\egv = E}‘m .

rpe £- KO3 PULMNEHT, NPUHMMaeMblin no Tabauue MN.1, =rieip=y/(2)



~._mj0,1 0,2 (0,3 |04 |05 |06 0,7 [0,8 |09

0,4 10,932

0,5 ]0,954/0,829

0,6 0,966(0,869|0,731

0,7 10,973|0,895|0,777|0,638

0,8 10,978(0,913|0,811(0,684(0,547|0,412(0,286

0,9 0,982(0,926|0,836(0,720|0,618|0,479(0,322|0,201

1,0 |0,984|0,936(0,856|0,750|0,625(0,491|0,355(0,226|0,107

1,1 |0,986|0,944(0,873|0,774/0,655|0,523|0,385|0,249|0,119

1,2 0,988/0,950(0,885|0,794|0,681|0,552|0,413|0,272|0,131

1,3 |0,989|0,955(0,895|0,811/0,703|0,577|0,438(0,291|0,143

1,4 0,990(0,959(0,904/0,825|0,723|0,600|0,462|0,310|0,155

1,5 |0,991/0,962(0,912|0,838|0,740|0,620|0,487(0,328|0,166

ONns CTeHKN ¢ nepdopaumnen (KpyrabiMm oTBEPCTUAMU PAANYCOM ¢ C PAaCCTOSTHUEM MeXAY LieHTpamu

cocefiHNX oTBepcTuin 2¢) B chopmyny (M.7) BMecTo Mom cnepyeT NoAcTaBUTb Pagy =

4) MeTannm4yeckoro CTEPXHA

n
e

) (1.8)

5) NPUMbIKaHUA MeTaNlJINYeCKOro CTePXXHA K Nosike npodunna



T

p=[ln/n))/(2nn,8) mput > A;
(Nn.9)

6) TepMoBKAaabiwen mexny 06aMLO0BOYHBIM IMCTOM 1 MOJIKON NPohunns

AJL it

'I

p=1{Z[xy (&1 1)+ 2g (20 )]s (M.10)

7) Tenaon3onsaUMN0HHOI 0 C/104

p=}g,|’[:)\m5_8£.), (N.11)

roe Mans TenJonpoBOAHOCTbL MaTepuasa TernJonsonsaumoHHoro cnos, Bt/m-°C;

8) Hapy>XHOW 1 BHYTPEeHHEeN NoBEpPXHOCTEN NaHenun
Pemt = litaerf A}; Ping = 1j(az'nfﬁ:" (N.12)
lpumep pacqyeTa

Orpaxkgatowas KOHCTpykumsa obpa3oBaHa TPEXCNONHBLIMY NAHENS MU N3 JINCTOBbLIX MaTepunasos
WMpUHON £ =6 M, NPMMbIKAOLWMX TOPLAMU APYT K APYrY. NaHesb BbINOJIHEHA U3 CTaslbHbIX
OLUMHKOBAHHbIX 06/IMLL0BOYHbIX JIMCTOB TOJILLMHOM 1 MM, MeXXAy KOTOPbIMM PacroloXKeH C0M
yTenamTensa n3 neHononavypeTaHa ToawmHon 150 MM. Topubl NaHeNn BbIMOJHEHbI N3 TOrO XKe
CTanbHOro nucta 6e3 paspbiBa MOCTUKA X0s104a.

,
OnpenennTb NpMBeAeHHOE CONPOTMBEHWE Ternonepenaye 01 M orpaxaeHus (L=1 m).

NcxooHble AaHHble



Oty = 23 B o Crane &;=0,001 wm by =58 BTJ’I:M”’C:I

~a N

.
MeHonoNMYpETAH

=015 m,
My = 0,04 Briu-°C,

A=6x1=6mu’

2 CoegHHEHHE OEYY TOPUEERIY CTANBHEIX NMMCTOE
Oty = 8,7 Br/m®°C 8 = 0,002 w1,k = 0,152 1, hp, = 58 B/ (m-°C)

Mopsaok pacyeTa
PacyeT TennoBbIX COMPOTUBNEHWIA

1. Mo copmyne (M.12) Hanpoem TenaoBOE CONMPOTUBIEHNE MOBEPXHOCTEN NMaHen:

p... = 1/(6:23) = 0,007 °C/Br

X

Pen P = 1/(6:8,7) = 0,019 °C/Br

2. Mo dopmyne (M.4) Hangem TennoBoe CONPOTUBIIEHNE OBLLNBOK:

a) Hapy>XHoN

Bart = nf%ent [(PmB1) = A/23/(580,001) = 19,914 0!,

P = 1f[2-1-,#23-58-0,001 -:;3(19,914-&2)]— 1/(6-22) = 0,426 °C/BT,

6) BHYTpPEeHHEN

Boy =+87/(580,001) = 12,247 m?,
psr = 1[21fB7580,00144(12,247:6 1 2)] - 1/(68,7) = 0,685°C/Br
3. Mo cdopmyne (MN.7) Hangem Tenso0BOe CONPOTUBIIEHNE CTEHKW, 06Pa30BaHHOM TOPLIEBBLIMU JINCTAMM:

Py = 0,152/(580,0021) = 1,31°C/Br

4. Mo opmyne (M.11) Hangem Tena0BOe CONPOTMUBIEHNE TEMNONU30AALNOHHOIO CJ10S:



s = 0.15/(0,04-61) = 0,625 *CiBr.

Pac4yeT uenu TensoBbIX COI'IpOTI/IBJ'IeHVIVI

1. CymMmMa nocnepoBaTeslbHO COeAMHEHHbIX TEMJIOBbIX CONPOTUBEHWI NpaBoi BeTBM [popmyna M.1]
paBHa:

P =Pse TPw TPy = 0426 +131+ 0,685 =2421°C/Br.
2. CymMapHoe TennoBoe COnpoTMBIIEHNE NapannesibHbiX BeTBen no gopmyne (.2) pasHo:

Vp=Up, tUpy, =1/ 2421+1/0,625 = 2013B1/°C;

p=12,013 =047 C/BETr.

3. Pe3ynbTupytoLiee npuBegeHHOe CONPoOTMBEHME TenJonepenaye orpa>KaeHns Bcen naHenm
onpenennm no gopmyne (M.3)

Bl =pgd =pug +p" +pge 4 = (0,007 + 0,497 + 0,019% = 3138w *C/Br

NMPNNOXEHWNE P

(cnpaBo4yHoeE)

£q.7C, IPH Py - V0

i C

. o
mt?

40 45 50 55 60 65 |70 |75 80 |85 |90 (95

-5 -15,3 |-14,04-12,9 |-11,84[-10,83|-9,96 |-9,11 |-8,31 |-7,62 |-6,89 |-6,24 |-5,6

-4 -14,4 |-13,1 |-11,93}-10,84|-9,89 [-8,99|-8,11|-7,34 |-6,62 |-5,89 |-5,24 |-4,6

-3 -13,42|-12,16[-10,98}-9,91 |-8,95 [-7,99|-7,16|-6,37 [-5,62 |-4,9 |-4,24 |-3,6

-2 -12,58|-11,22|-10,04}-8,98 |-7,95 [-7,04|-6,21|-5,4 [-4,62|-3,9 |-3,34|-2,6

-1 -11,61/-10,28-9,1 |-7,98 |-7,0 [-6,09|-5,21|-4,43|-3,66|-2,94|-2,34 |-1,6

0 -10,65(-9,34 |-8,16 |-7,05 [-6,06 |-5,14 |-4,26 |-3,46 -2,7 |[-1,96 |-1,34 |-0,62
1 -9,85 |-8,52 |-7,32 |-6,22 |-5,21 [-4,26|-3,4 |-2,58|-1,82|-1,08 |-0,41 (0,31
2 -9,07 |-7,72 |-6,52 |-5,39 [-4,38 |-3,44|-2,56 |-1,74 |-0,97 |-0,24 0,52 (1,29
3 -8,22 |-6,88 |-5,66 |-4,53 |-3,52 |-2,57|-1,69-0,88 [-0,08 0,74 |1,52 (2,29

4 -7,45 |-6,07 |-4,84 |-3,74 |-2,7 |-1,75|-0,87-0,01 (0,87 |1,72 (2,5 |3,26




5 -6,66 |-5,26 [-4,03 |-2,91 |-1,87 |-0,92|-0,01|0,94 (1,83 |2,68 (3,49 |4,26
6 -5,81 |-4,45 |-3,22 |-2,08 |-1,04 [-0,08|0,94 |1,89 (2,8 |3,68 |4,48 (5,25
7 -5,01 [-3,64 |-2,39 |-1,25 [-0,21 (0,87 (1,9 (2,85 (3,77 (4,66 (5,47 (6,25
8 -4,21 |-2,83 |-1,56 |-0,42 |-0,72*(1,82 |2,86 |3,85 (4,77 |5,64 (6,46 |7,24
9 -3,41 [-2,02 |-0,78 |0,46 (1,66 (2,77 (3,82 (4,81 (5,74 (6,62 (7,45 |8,24
10 -2,62 |-1,22 (0,08 |1,39 |2,6 (3,72 |4,78 |5,77 [6,71 |7,6 (8,44 (9,23
11 -1,83 |-0,42 (0,98 |1,32 |3,54 (4,68 |5,74 |6,74 |7,68 |8,58 (9,43 (10,23
12 -1,04 |0,44 1,9 (3,25 |4,48 (5,63 |6,7 |7,71 (8,65 |9,56 |10,42(11,22
13 -0,25 11,35 (2,82 (4,18 |5,42 (6,58 |7,66 |8,68 (9,62 |10,54|11,41(12,21
14 0,63 |2,26 |3,76 |[5,11 [6,36 |7,53 |8,62 |9,64 |10,59|11,52|12,4 |13,21
15 1,51 (3,17 |4,68 |6,04 |7,3 |8,48 9,58 (10,6 |11,59|12,5 (13,38|14,21
16 2,41 |4,08 |56 6,97 8,24 |9,43 |10,54|11,57|12,56(13,48(14,36(15,2
17 3,31 |4,99 (6,52 (7,9 |9,18 |10,37|11,5 (12,54|13,53|14,46(15,36|16,19
18 4,2 59 |7,44 |8,83 (10,12 |11,32(12,46|13,51|14,5 (15,44|16,34|17,19
19 5,09 |6,81 |8,36 (9,76 |11,06 (12,27|13,42(14,48|15,47|16,42(17,32|18,19
20 6,0 |7,72 |9,28 (10,69 (12,0 (13,22|14,38(15,44|16,44|17,4 (18,32|19,18
21 6,9 (8,62 |10,2 (11,62 (12,94 |14,17|15,33|16,4 |17,41|18,38|19,3 (20,18
22 7,69 (9,52 |11,12 (12,56 |13,88 (15,12|16,28(17,37(18,38|19,36(20,3 |21,6
23 8,68 |10,43 (12,03 (13,48 (14,82 |16,07|17,23|18,34|19,38|20,34(21,28|22,15
24 9,57 |11,34 (12,94 |14,41 |15,76 ({17,02|18,19|19,3 (20,35|21,32|22,26(23,15




25 10,46 |12,75 |13,86 (15,34 (16,7 (17,97|19,15|20,26|21,32(22,3 |23,24|24,14

26 11,35 (13,15 |14,78 (16,27 |17,64 |18,95|20,11(21,22|22,29|23,28|24,22|25,14

27 12,24 |14,05 (15,7 (17,19 |18,57 |19,87|21,06|22,18|23,26|24,26|25,22|26,13

28 13,13 (14,95 |16,61 (18,11 |19,5 |20,81|22,01(23,14|24,23|25,24(26,2 |27,12

29 14,02 |15,86 (17,52 (19,04 |20,44 |21,75|22,96|24,11|25,2 |26,22|27,2 |28,12

30 14,92 |16,77 (18,44 (19,97 (21,38 (22,69|23,92|25,08(26,17(27,2 |28,18|29,11

31 15,82 (17,68 |19,36 (20,9 |22,32 |23,64|24,88(26,04|27,14|28,08(29,16|30,1

32 16,71 (18,58 |20,27 (21,83 |23,26 |24,59|25,83|27,0 |28,11{29,16|30,16|31,19

33 17,6 (19,48 |121,18 (22,76 |24,2 |25,54|26,78|27,97|29,08(30,14|31,14|32,19

34 18,49 |20,38 22,1 (23,68 |25,14 |26,49|27,74|28,94|30,05|31,12|32,12|33,08

35 19,38 (21,28 |23,02 24,6 |26,08 |27,64|28,7 |29,91|31,02(32,1 |33,12|34,08

3HAYEHWA MAPLMNANBHOIO JABJIEHUA HACBILLEHHOIO BOOAHOI O NAPA £, Ma, 014 PA3/INYHbIX
3HAYEHWIA TEMMEPATYP MPU 2 =100,7 kMa

£°CE O |6°C |E |6 °C = £,°C B (8T | E

0 |611}-5,4 (388[-10,6 |245 [-16 |151|-23 (77

-0,2 [601}-5,6 |381[-10,8 (241 |-16,2|148|-23,5(73

-0,4 [592|-5,8 |375[-11 |237 |-16,4|145|-24 |69

-0,6 [581|-6 |369|-11,2 (233 |-16,6|143|-24,5|65

-0,8 [573|-6,2 |363|-11,4 (229 |-16,8|140|-25 |63

-1 |563|-6,4 (356[-11,6 |225 [-17 |137|-25,5(60

-1,2 [553}-6,6 |351|-11,8 (221 |-17,2|135|-26 |57
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0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8
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1795

1807

16

1817

1829

1841

1853

1865

1877

1889

1901

1913

1925

17

1937

1949

1962

1974

1986

2000

2012

2025

2037

2050

18

2064

2077

2089

2102

2115

2129

2142

2156

2169

2182




19 |2197

2210

2225(2238

2252(2266

2281(2294

2309

2324

20 |2338

2352

2366|2381

2396|2412

2426|2441

2456

2471

21 (2488

2502

2517(2538

2542(2564

2580(2596

2612

2628

22 (2644

2660

2676|2691

27092725

2742(2758

2776

2792

23 |2809

2826

2842|2860

2877|2894

2913|2930

2948

2965

24 (2984

3001

3020|3038

3056|3074

3093|3112

3130

3149

25 |3168

3186

3205|3224

3244|3262

3282|3301

3321

3341

26 |3363

3381

3401(3421

3441|3461

3481(3502

3523

3544

27 |3567

3586

3608|3628

3649|3672

3692|3714

3796

3758

28 (3782

3801

3824|4846

3869|3890

3913(3937

3960

3982

29 ]4005

4029

4052|4076

4100{4122

4146|4170

4194(4218

30 (4246

4268

4292|4317

4341|4366

4390(4416

4441[4466

XnMmmyeckas
dopmyna conu

£
MapuwnanbHoOe gasseHne BoasHOro napa ~ ¢, Ma,
npun TemnepaTtype, °C

OTHOCUTESIbHAs BJIaXKHOCTb
%, npu £=20 °C

Ep

’

10

15

20

25

30

ZnBr?

230,6

286,6

305,3

10

MgCl 2

1400

33

Na2S52043

548

761,3

1051

1451

1895

45

Mg(NO?3)2

1261

1659

2169

54

Ca(NO?%)=

746,6

954,6

1288

1605

2005

55




NaBr - 959,9 1400 [1787  |2240 |60
NH4NO? 917,3 1193  [1566  [1992  [2524 |67
NaNO? 950,6 [1313  [1804  [2364  [3076 |77
NaCl 923,6 |1279 |1807  [2381  |3253 |77
NH4Cl 969,3 (1353  [1856  [2416 (3281 |79
Ca(NH2)2 997,2 1365 [1873  [2408  [3078 |80
(NH4)250 4 971,9 [1355 [1896  [2600  [3362 |81
Na2504 909,3 1333 [1927 [2748  [3633 |82
KCl 1055  |1445 |1968  [2636  [3733 |84
NaSO? 1075  |1487  [2038  [2762  [3706 |87
CdsSO4 1099  [1511  [2077  [2812  [3768 |89
Na2CO3 - 1601  [2090  [2704  [3465 |89
CdBr2 - - 2120 [2820  [3678 |90
ZnsS04 1189  [1597  [2126  [2802  [3661 |91
NH4H 2P0+ 1192|1658  [2146  [2921 (3890 |92
KNO? 1183  [1635 2161  [2925 (3845 (92
CaH4(PO4)2 1193  [1689  [2202  [3052  [3980 |94
KH2PO4 1195  [1683  [2251  [3034  [3946 |96




MgSO 4 - - - - 4000 |97

K250 4 1208 1701 2306 3141 4112 98

NPUJTOXKEHNE T

(pekomeHayemoe)
MPUMEPbLI PACYETA OFPAXXOAIOLLNX KOHCTPYKLUMIA TENJIbIX YEPOAKOB I TEXMOAMOJINN
lTpumep 1
TennoTexHN4YeCcKUi pacyeT TenJsoro Yyepaaka
MicxoaoHble oaHHble
MecTo cTpouTenbLCcTBa - MoCKBa,
foy = —28°C; Dy = 4943°Crcyr.
Tvn 340aHVSA - pafgoBasa cekuma 17-3TaXKHOro XXuaoro goma.

KyXHW1 B KBapTUpax C 3JIeKTponaMTamMu.

- 2
Mnowann NoKpbITUSA (KPOBAN) HaA TEMNIbIM YepAaKoM Age = 2328w

- 2 - 2
Ag g = 2528u , HAPY>XHbIX CTEH TenJoro Yyepnaka Ay = 1096w

no gpopmyne (33)

, NepeKpbITUA TEMJI0ro 4Yepnaka

. MpuBeaeHHyo Niowaib onpenesnsem

“gw =109,6/252,8=0,4335.

ConpoTumeneHue Tenaonepenaye cteH
REM =18 w2 =CiBr

B Tensiom Yepaake pa3MelleHa BEPXHAA pa3Boaka Tpyb cnctem oTonneHus n ropsavero
BOLOCHabXeHns. PacyeTHble TeMnepaTypbl CUCTEMbI OTOMNEHUA C BEpXHen pa3sogkon 95 °C,
rops4vero BogocHabxxeHumsa 60 °C. OAnnHa TpybonpoBoaoB BEPXHEN Pa3BOAKN CUCTEMbI OTOMIEHUS
cocTaBuna:

# mm[80[50[32 [25 |20

i wm |15/17|19,3|27,4/6,3

OnvHa TpybonpoBoaoB ropsvero BogocHab)xeHna coctaBuna:

4y w80 [50[32 |25

i wm |3.5]16/12,4/6

TemMmnepaTypa BO34yXa B MOMELLEHNAX BEpPXHEro sTaxa fint =20 °C.



TeMnepaTypa BO34yxa, NOCTYMaloOLLEr0 B TEMbIi Yepaak N3 BEHTUISALIMOHHbBIX KaHaoB, v =21,5 °C.
Mopsifok pacyeTa

1. CornacHo tabaunue 4 CHull 23-02 HopMUpyeMoe CONPOTUBAEHME Tenonepenaye NoOKpbITUA

XKNI0ro 34aHnA Freg ans Dy =4943 °C-cyT LO/IKHO BbITb HE MeHee 4,67 M2'°C/BT.

Onpenenum cornacHo 9.2.1 BeninynHy TpebyemMoro conpoTmBIeHNs Tensonepenaye nepekpbiTus

&f
Tenaoro Yyepaaka &q no popmyne (29), npeoBapuTesibHO BbIYNCANB KOIPDULUMEHT # no opmyne

£
(30), npnHAB TeMnepaTypy BO3AyXa B TEMNJIOM Yyepaake tnt =18 °C.

= &inf _ﬁzif)’f(r’mf B sxf) =(20-18)/(20+28)=0,04.

Torpa
RET = 0,044,67 = 019m% °C/Br

L o
lMpoBepum cornacHo 9.2.2 BbINMOJIHEHNE YCJI0BUA b _&”ﬂ,ﬂﬂ NMOTONKOB rnomMeuieHnm nocaengHero

sTaxka npu n = 3°C

2 = ey — 28 V(B 0 )= (20 -18) 01987 ) = 121°C < 2y

Tak KakK NepeKpbITUE BEPXHEr0 3Ta)Ka COCTOUT N3 Xene306eTOHHOW NANTbI TONWMHON 160 MM C
3aTUPKOM MOBEPXHOCTU LLEMEHTHO-NECYAHbLIM PAaCcTBOPOM TOAWMHON 20 MM, TO CONPOTUBNIEHNE

REF 2.
Tensonepenaye ~? 3TOro NepekpbITUA PaBHO 0.3u""C/Br,

019 M2 “C/Br

YTO BbllLE€ MUHMMaJIbHOr0 3HA4YeHUS
*onpeaeneHHoro no dopmyne (29).

RES
2. Bblyncnum cornacHo 9.2.3 BeNIMYMHY COMPOTUBIIEHMS Tensionepeaye nepekpbiTvs Yyeppaka =

npeaBapunTesibHO onpenenns cinegyrwowine sesIM4nHbI:

conpoTuBJieHMUe Tenaonepenadye Hapy>XHbiX CTeH 4YepaakKa 13 yCJI0BUA HEBbINadeHNA KOHOEeHCaTa
2-0

PaBHO 1B CJ’BT;

anlBe,ﬂ,eHHblM pacxon Bo3gyxa B CUCTEME BEHTUNALUNN onpenendtoT no Tabnuue

11- Gy = 264 10/ 24

ven Ona 17-3Ta>XHOoro oma C 3J1IeKTPonJanTamMu.
[MpuBeneHHbIe TenJI0NOCTYNJIEHNS OT pr60I'IpOBO,EI,OB CNCTEM OTOIJIEHUA N TOPAYEro

BOAOCHab)XeHNa onpenensatoT Ha OCHOBE MCXOAHbIX AaHHbIX ONs TPYO M COOTBETCTBYHOLWNX 3HAYEHUN
9pi  no Tabnuue 12 (Mpu TemMnepaType oKpy>KaloLLero Bo3ayxa 18 °C):

31E15+ 2517 + 22,2195+ 20,427 4 +
qu: pr ’f‘q

(2528 =
+18, 163 +19 235 +14, %16 + 133124 +12+46

= 10,07 Briu?.

RE°
Torua cornpoTuBsieHe TerJiornepenayde nokKpbiTnAa 4epaaka o PaBHO:

0,28264(21,5-18)+ (20 -18)/03 +
+10,07 - (18 +28)0,4335/18

€ ={18+ 28)f[

] = 46 /31,53 = 146 m>-"C/BT

3. MpoBepMM Hapy>XHbIE Orpa>kaatoLimne KOHCTPYKLMN Yephaka Ha yC/10BME HeBbINaaeHUs
KOHOEeHCaTa Ha UX BHYTpeHHen NoBepXxHOCTU. C 3TOW LeNblo pacCciYnMTbIBaOT cornacHo 9.2.5

g.c gw
TemnepaTypy Ha BHYTPEHHEN MOBEPXHOCTM MOKPbLITUSA iy cren yepaaka no gopmyne (35)



& =18 -[{18+ 28)/{121,46)] = 1537 °C

’

&% =18 -[(18 + 28)/(3 71.8)] = 15,06 °C.
Ol'lpe,D,eJ'II/IM TeMnepaTypy TO4YKU pPocChbI zd BO34yXa B Yepaake.

CpenHee napumanbHoe gaBseHne BOAAHOro napa 3a aHeBapb 459 MOCKBbI paBHO °r =2,8 rMa.
Bnaroconep>xaHve Hapy>XHOro Bo3ayxa Fon onpepnensaoT no dopmyne (37)

Fop = 0,79428/(1- 28/ 273) = 2478 r/m°.

Bnaroconep>kaHue Bo3gyxa TeMoro Yepnaka e, onpenensaoT no opmyne (36) Ans 4OMOB C
3NleKTponIMTaMm

Fe= 2478 + 3,6 =6,078 riu®.

MapunanbHOe faBneHne BOOAHOIMO rnapa Bo3fyXa B Yephake e onpepensaoT no dopmyne (38)
eg = 6,078(1+18/273)/ 0,794 = 816 rTla

£y =4,05°C
Mo npnnoxeHuto C Haxo4nUM TeMNepaTypy TOYKKN POChI , YTO 3HAYNTENIbHO MEeHbLLEe

MWHUMaSIbHOW TeMnepaTypbl MOBEPXHOCTU (B AaHHOM ciyyae nokpbliTna) 15,37 °C. CnepnoBaTesibHO,
KOHOEeHCaT Ha NOKPbITUN N CTeHax YepAaka BbinagaTb He byperT.

CyMMapHoe conpoTuBiieHMUeE Tenaonepenadye ropnsoHTalsibHbIX orpam,ueHw?l TEnaoro 4epnaka
cocTaBnsaeT

RE® + RES =03 +146 =176 m*~C/Br

npu HopMmupyemom cornacHo CHull 23-02 conpoTueiieHnn Tenaonepenaydye obbIYHOro0 NOKPbITUSA
snamms Rreg =467 u? °C/BT.

lTpumep 2

TennoTexHN4YeCcKui pacyeT Texnoanosibs

NcxooHble aaHHble

Tun 30aHNA - pafoBas cekumna 17-3Ta)KHOro XUA0ro 4oMa Npu HaIMYUM HUXKHEN pa3Boaku Tpy6b
CUCTEM OTOMJIEHUS N FrOpsSiYero BoAOCHabxeHuns.

MecTo cTpouTenbCcTBa - MOCKBa,

tys = —28°C, Dy =4943°Cecyr.

_ 2
Mnowaab LOKOJSILHOIO NepeKkpbITUSA (Hag TeXNoAMNobeM) Ay = 281u”.

2
WwnpuHa nogeana - 13,8 M; nnowaab rnosa texnonnosbs - 281 m™.
BbiCcOTa Hapy>XHOW CTEHbI TEXNOAMNObSA, 3arnybneHHon B rpyHT, - 1,04 M. Mnowanb Hapy>XHbIX CTEH

2
TexXnoAanonbs, 3arnybneHHbIX B FpyHT, - 48,9 M~

CyMMapHas OJvHa { nonepeyHoro ceveHmns orpakaeHuin Texnoanonbs, 3arnybaeHHbIX B FPYHT,
{=13,8+2:1,04=15,88 m.
BblcOTa Hapy>XHOW CTEHbI TEXMOAMNO/IbSA Had YPOBHEM 3eMan - 1,2 M.

- 2
M101Laab HAPYXKHBIX CTEH Haf ypOBHEM 3emun “bw T 933,



_ 3
O6bem Texnoanonbs 7o = S48

PacyeTHble TemnepaTypbl CUCTEMbI OTOMNEHNS HUXKHEN pa3Boaku 70 °C, ropsyero BogocHabxeHus
60 °C.

OnnHa TpybonpoBOAOB CUCTEMBI OTOMJIEHUS C HUXKHEN Pa3BOAKOWN 'y coctasuna:

dpi w80 (70 |50 [40(32 |25 |20

m w [3.5/10,5[11,54,0(17,014,56,3

OnnHa pr60ﬂpOBO,D,OB ropa4yero BOOOCHab)XeHnA cocTaBuNa:

i m [47)22

[la3opacnpenennTtenbHbIX pr6 B TeXnoAgnosibe HET, NMO3TOMY KPaTHOCTb BOBﬂ,yXOO6MeHa B

_ 1
Texnognonee * =471

TemMmnepaTypa BO34yXa B NMOMeLLEeHNAX NepBOoro sTax<a tpg = 20°C.

Mopapok pacyeTa

1. COI'IpOTI/IBJ'IEHVIe Tennonepenade HapyXXHblx CTeH Texnoanosjiba Haa ypoBHEM 3eMJ1N NMPUHUMaKOT

BIW = 313w 2C/Br
cornacHo 9.3.2 paBHbIM CONPOTUBJIEHUIO Tensionepenayvye Hapy>XHbIX CTeH 8 : :

2. MpuBeneHHoOe CoONpoTMBAEHNE TersionepenaYdye orpaXkaatoLnx KOHCTPYKUNIA 3arnybneHHom YacTu
Texrnonnosibs onpenesinm cornacHo 9.3.3 Kak Ana yTenseHHbIX NMoJIOB Ha rpyHTEe, COCTOoALEN N3

2.
TepMMNYeCcKoro ConpoTMBAEHNSA CTeHbl, paBHoro M “CET 1 yyacTkoB nona Texnognonbs.

COI'IpOTVIBJ'IeHI/Ie Tennonepenaye y4aCTtkoB MoJia TeXNoAnoyibA (Ha‘-lVIHaFI OT CTEHbl A0 CcepeaAnHbl
2.0 2.0 2.0 _ 2.0
TexXnoanobA) LWNPUHO: Tm-21m CIBT; 2m-45m CIBT; 2mM-B6M CIBT; 19m-14.2m CIBT_

. 2
CoOTBETCTBEHHO MJIOWaAb 3TUX YHAaCTKOB AJ1 YaCTW Texnoanosbs anmHon 1 m 6yaet paBHa 1,04 M

. 2 p 2 2
(CTeHbl, KOHTaKTUpPYOLWEN C FPYHTOM), 1 M™,2M7, 2 M7, 1,9 M".

Taknm obpa3oM, CONPOTMBEHMNE Tensonepeaaye 3arnybaeHHON YacTn CTEH TexXNo4nosabsa paBHO
RS =21+3=51u%°CBr.

Bbiyucnnm npmeeneHHoe CoOnpoTUBJIEHNE Ternsionepenaye orpam,ueHw?l 3aI'J'Iy61'IeHHOI7I 4acTn
Texnoanosibs

RE=794/[(1,047/51+1/21+2/4,3+ 2/8,6 +19/14,2] = 5,25 u° “C/Br.
*

3. CornacHo CHull 23-02 HopMupyeMoe ConpoTUBNEHME Ternsonepenaye rnepekpbiTma Hag
- o, 20

TexXnoAnonbeM XMN0ro 34aHns Rreg ang Ya = 4943 oy pagHo 4-12m CBT

CornacHo 9.3.4 onpenenum 3HadyeHne TpebyemMoro ConpoTmMBIIEHNA Tensornepeaaye LOKOJIbHOro

he
NnepekpbITUS HaZ TEXNOAMNONbEM £ o dopmyne



REe = 4R

reg
’

roe #- KkoauumeHT, onpeaensemMbii Npyu NPUHATON MUHMMAJILHOW TemMnepaType BO3AyXa B

b
noanosibe Lint =) °C.
1= (g =20 Wl — 20 )= (20 - 20/ (20 + 28) = 0,375,
Torpa
RES =0.375412 = 1,55 °C/BT.

b
4. Onpepgennm TemnepaTypy Bo3gyxa B TeXNnognosibe fnt cornacHo 9.3.5.

MpenBapuTeNbHO onpeaesnM 3HayYeHne YneHoB hopMybl (41), KacaroWMXCca TeNoBbIAENEHNN OT
Tpyb CMCTEM OTOMIEHNSA U FOPSYero BOAOCHAbXXEeHUS, UCMONb3ys AaHHble Tabnuubl 12. Mpu
TeMnepaType Bo3ayxa B Texnognosbe 2 °C NJOTHOCTbL TEMJIOBOro NOTOKa OT TpybonpoBoaoB
BO3PACTET MO CPABHEHUIO C 3HAYEHUAMU, MPUBEAEHHbIMU B Tabnuue 12, Ha BENYNHY
KO3(phULIMEHTa, NOSTyYEHHOro U3 ypaBHeHus (34): nns TpybonpoBoAOB CUCTEMbI OTOMJIEHUS - Ha

ko3uumenT [(70-2)/(70-18)1"*
2)/(60-18)1"*** =1,51. Torza

=1,41; opna TpybonpoBoOoB ropsyero BogocHab>xeHuns - [(60-

22835+ 2031054177115+ 14,647 +
+1,51

n
1 1=141 = 1313+ 1435 = 2848 Br.
E(q"’ P’) [+1?,3-4+15,8-1?+14,4-l4,5+12,?-6,3 +12:22 ] T

b
PaccyMTaeM 3HauyeHue TeMrepaTypsbl M N3 ypaBHeHWs TENNoBoro 6anaHca Npu HasHaYeHHOI

TemnepaType noanosbda 2 °C

L =

- 2832989/ 5,25 - 28533/ 313
,f(:281,f L35+ 0256460512 + 325,97 5,25+ 533/ 3,13} = 118875/ 36587 = 3,24°C.

B [20-281! 1,55+ 2848 - 0,25646:051,2-28 —]!

TennoBoM NOTOK Yepes LIOKOJIbHOE MepeKpbIThe COCTaBNA

¢%% =(20-324)/1,55= 108 Brim®.

5. MpoBepuM, y0BAETBOPAET AV TeNA03allnTa NePeKpLITAA Hal TeXNoanoaLeM TpeboBaHMIo
n o _ o

HopMaTuBHOro nepenaga £ =2°C nng nona nepsoro sTaxa.

Mo dopmyne (3) CHuM 23-02 onpefennMm MUHUMaNbLHO OONYCTUMOE COMPOTMBAEHME Tensonepenaye

R = (20-2)7(287) = 1,03 m® *C/Br < BY® =155 w? *CiBr.

TpebyemMoe conpoTuBieHNe Tenonepenaye LLIoKOJIbHOro NepeKkpbITUA HaZ TEXMNOAMNObLEM

155 m2 * QBT

cocTaBnseT npun HopMupyemom cornacHo CHull 23-02 conpoTusaeHnn Tennonepenaye

nepekpbITUIA Hag noasasiamMu 4,12m% *CfBr . Takum o0bpa3oM, B TEXMOAMOJIbE SKBUBAJIEHTHAA HOPMaM
CHunIM 23-02 TennoBas 3awmTa obecneynBaeTca He TONILKO Orpa>kgeHusamMmy (CTeHaMm 1 Nosiom)
TEXMOAMOJbS, HO U 3@ CYET TennoThbl OT TPy6oNpoBOAOB CUCTEM OTOMJIEHUS U FOPSAYEro
BOAOCHab)XeHus.

NPUJTOXKEHNE Y

(pekomeHayemoe)

[eBATNITa)KHOE XNNoe 34aHne Co CTEHAMN N3 NOPUCTOr0 CUAMKATHOIrO Kpnuya ToawmnHon 770 mm (



R =145 *C/Br ) --31°C)

, MOCTpPOEHOo B r.Apocnasne (rm . BankoHbl N NOOXNN OCTEKEHbI

- 2. - 2
OOHOC/IONHBLIM OCTEKJIEHNEM (RF 0.18 m*-*C/Br ), HWKHSAS YacCTb yTenneHa (RW 081w "CiBr ). B
Hapy>XHbIX CTEHax B 30HEe OCTEKJIeHHbIX BasIKOHOB CBETOMPOEMbI 3aMN0JSIHEHbI OKOHHBLIMU U ABEPHbLIMU

L 2_0 o
6/10kaMn € ABYXC/IONHbLIM OCTEK/IEHNEM B Pa3AesibHbIX MepenieTtax (RF = 044w *ClBr ). Hapy>XHbIn

— 2_0
Topey 6anKoHa MMeeT CTEHKY U3 CUIMKATHOro Kupnuya ToawmHon 380 mm (Rw 0.6 7 “C/Br ).

TemnepaTypa BHYTPEHHEro Bo3gyxa m — 21, OnpenennTb NprMBeaeHHOE CONPOTUBEHMNE

Tenjaonepenaye CUCTEMbI Orpak4atoLLNX KOHCTPYKLWA OCTEKNEHHOro 6ankoHa.
Mopsapok pacyeTa

CornacHo reoMeTpUYEeCKUM MokKasaTesiIsM OrpaKAeHUn oCTeKNIeHHOro 6askoHa, NpeacTaB/€HHbIM Ha

pucyHke Y.1, onpeneneHbl CONpPOTUB/IEHUA TenJsonepenaye Ry nnowaan 4oToenbHbIX BULOB
orpa>kgeHun:

1. Hapy>xHasa cTeHa 13 nopucToro CUAMKATHOrO Kupnuya ToawmHon 770 mm,
Rl =145w° *CBr, 4, =151°,

2. 3anosHeHne 6aNKOHHOIro 1 OKOHHOIO NPOEMOB AePEBSHHbIMK 610KaMK C ABYXC/OMHbBIM
OCTEeKJIEHMEM B pa3feibHblX NepenneTax

R = 044 m° °CiBr, Ap = 6,5u°.

3. TopueBas CTEeHKa U3 CUIMKATHOIro Kuprnuya ToswmHon 380 Mm
R =0,6u°°C/Br, 4, =324 u°

4. Henpo3pa4Hasa 4acTb orpakaeHns bankoHa

R, =0231m°°C/Br, 4, =69m°

5. OoHocnonHoe ocTekneHne bankoHa

Rp = 018m° *C/Br, Ap = 10,331°.
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PucyHok Y.1 - NnaH (a), pa3pes (6) no cevyeHuto |-l nnaHa n cdacapn (B) no ceveHuto ll-Il octekneHHoro
6a/lKOHa MHOIM03Ta)XHOr0 XKWNJ1I0ro 34aHNs

Onpepennm TeMmnepaTypy Bo3ayxa Ha 6ankoHe ‘ffmfnpm pacyeTHbIX TeMNepaTypPHbIX YCA0OBUSAX MO
dopmyne (43)

toar = [21(15/ 1,45 + 6,5/ 0,44) - 31(10,33/ 0,18 + 6,9/ 0,81 + 3,24/ 0,60/
(151145 +6,5/0,44 +10,33/ 0,18+ 6,9/ 0,81 + 3,24/ 0,6) = ~1633,06/ 96,425 = ~1745°C.

Mo copmyne (45) onpenennum KoappuuneHT #:
%#=(21+17,45)/(21+31)=0,739.

Mo oopmynam (44) NnoayyYmMm yTOHYHEHHbIE 3HAYEHUS NPUBELEHHOI0 CONPOTUBIEHNSA Tenaonepeaaye

bl Bal
CTeH Ry 1 3arnoJIHEHUN CBETOMNPOEMOB Ry C y4eToM ocTeksieHnsa 6ankoHa:

RIA 214510739 =196 w2 "C/Br;
R = 0,440,739 = 0,595 u° *C/Br.

NMPNNOXEHWNE ®©

(pekoMeHayemoe)

MPUMEP PACYETA TEMJIOYCTONYNBOCTU ONPAXKAAKOLLMX KOHCTPYKLW B TENJIBIA NEPNOL
rooA

OnpepnennTb, yoosneTeopsieT an TpeboBaHNAM B OTHOLLUEHUM TEMI0YCTONYMBOCTUN TPEXCIIONHANA
xene3obeToHHaa NaHesb C yTenauTesieM U3 NeHONoIMCTUPOIa Ha TMBKNX CBA3SX C rabapuTHbLIMK
napamMeTpamu, NPUHATHIMU MO NMPUMEpPY pacyeTa pa3sfena 2 npunoxxenms H.

McxooHble JaHHble
1. PannoH cTponTenbcTBa - r.PocToB-Ha-[oHY.

2. CpenHsas MecsidHas TeMnepaTypa Hapy>XHOro Bo3ayxa Hanbonee apkoro mecsua (1ons)
cornacHo CHuM 23-01 ‘e =23 °C.

3. MakcuManbHas aMnanTyaa CyToYHbIX KonebaHuin TeMnepaTypbl HAPY)KHOIO BO34yXa COrlacHoO
CHUM 23-01 “ex =19 °C.

4. MakCMManbHOE N CpedHee 3Ha4YeHUss CyMMapHON (NPSIMON N pacCesIHHOW) COMTHEYHOM paanaunm B
ntone nNpu acHoMm Hebe o551 BEpTUKAJIbHON MOBEPXHOCTW 3arMagHoOM opneHTaumn CoraacHo
npuno>xeHuwo

Ty = 764Brm? ul,, = 184 Br/iu”.

5. PacyeTHas cKopocCTb BeTpa corsacHo CHwull 23-01 ¥=3,6 m/cC.

6. TennoTexHNYeCcKne xapakTepucTuKn MaTepmasnos NnaHenn ebiIbupaoTcsa No yCiaoBUAM
3KcnayaTtaumm A corsiacHo npunoxxeHuo I:

nnsa »xenesobeToHHbIX C/I0EB



A = Ay =192 B {wC),

5 = &3 = 17,98 Brifu?C)
anga neHonoJIMCTnpoia
Xq = 0,041 B/ (30 C),

53 = 0417/ (2 ~C)
Mopspok pacyeTa

1. TepMuyeckune conpoTmMBAEHUA OTOEsIbHbIX C/I0EB CTEeHOBOM NaHenu:

BHYTPEHHEero »xene3ob6eToHHOro cios

Ry =01/15%2=0052 M2-°CIBT;

C/10 NeHononcTupona

Ry = 013570041 = 3,253 M2-°CIBT;

Hapy>XHOro »ene3obeToHHOro Csos

Ra =0,065/192=0,034 u? /B,

2. TennoBas HepPLNS Kak4oro o U caMon NaHenu:

Hapy>XHOro »ene3obeToOHHOro Csiod
Ly =005217 98 = 083541,
neHonoJINCTnpoJia

Dy =3283041=135

BHYTPEHHEro »kene306eToHHOro cnos
Dy =00341798=0611,

BCEW NaHenu

21 20,935+1,35+0,611=2,896.

MocKoJIbKY TernsioBas nHepumnsa cteHoBon naHenn £ <4, 1o TpebyeTcs pacyeT naHenn Ha
Tena0yCcTonyYmBoCTb.

. ° reg .
3. Hopmunpyemas amnantyga konebaHuii TemnepaTypbl BHYTPEHHEN MOBEPXHOCTM & orpaxkgaroLien
KOHCTPYKUMK onpependeTca no popmyse (46)

A8 = 25-01(23-21)=23°C.

4. KoahULIMEHT TenI00TAauYM HapyKHON NOBEPXHOCTM “eX orparkaatoLlen KOHCTPYKLUN MO NeTHUM
yC/I0BUAM onpegenseTcs no gopmyne (48)

Go = 116(5+10./3.6) = 27,.8Br/[? =)

5. PacyeTHas aMnanTypna konebaHuin TemMmnepaTypbl HAPY>XKHOIro0 BO3AyXa Bbl4MCAAeTCA no hopmMye
(49)

A% = 0519 +[0,7(764 - 184)]1 27,8 = 24,1°C.



Y

6. Koah(puLMEeHT TensoyCBOeHUs Hapy>XHOM MOBEPXHOCTM cos * ¢ Tennosomn nHepunen L <1

onpenenseTcsa pacyeTom no copmynam (51) n (52):
a) 0119 BHYTPEHHEro »kesne3obeToHHOro Cos

¥ o= (Rlsf + g )f[l + Ryorge )= (0,05217,582 + 8,71/ (1+ 0,0528,7) =
- 17,6 Br/ (w2 C):

6) onA cpegHero Cnos U3 NeHonoancTupona, uMewwero £ »1, kosdppuumeHT TensoycsoeHus
HaPY>XHOW MOBEPXHOCTW CJI05 MPUHUMAETCA PaBHbIM KO3 MULIMEHTY TEMNI0yCBOEHUA MaTepuana

¥, = 5, =041Br(u?oC}
B) A1 HAPY>XHOIO »Kese306eTOHHOro C/10s
¥y ={Ryed + 7y {1+ Rysy H{0,03417.98240,41)/(1+ 0,034:0 41)=11,24 Bl ?-C)

7. BennynHa 3aTyxaHnsa pacyeTHOM aMnanTyabl KonebaHni TemnepaTypbl HAPY>XXHOIO BO34yXa B
orpa>kgarLlen KOHCTPYKLUMK BblYucnseTcs rno gopmyne (47)
W2
v =032 (s + gy oy + 1) )os + Fy ) ¥ (00ge + Fa))0
flsy + 7 oy + 7y Moz + 1 dory s | = 09625612

%[(17,98+8, 700,41 +17,6)= (17,58 + 0.41)(27,8 + 11,24) )/
(17,98 +17,6)%(0,41+0,41)(17,98+ 11,24)27,8] = 101,56.

8. AMnanTyda KonebaHuin TeMnepaTypbl BHYTPEHHEN NOBEPXHOCTN CTEHOBOW MaHENN onpenenaeTcs
no cpopmyne (50)

A% = 45 = 24,17101,56 = 0,24 < A7 = 23°C

’

4YTO OTBEYaET Tpe6OBaHVIﬂM HOPM.

NPUJTOXKEHNME X

(pekomeHayemoe)
MPUMEP PACHETA MOLLHOCTW TEMNNOAKKYMYNAUNOHHOI O MNMPNBEOPA
NcxoaHble aaHHble

OnpenennTb MOLWHOCTb TEMJ0AaKKYMYNALNOHHOIO npubopa, NCNoab3yemMoro s OTonJaeHns
nomMeLleHnst 0AHOCEMENHON0 XKUI0ro A0oMa, U onpesennTb Tun 3Toro npubopa. PacyeTHas

das
TemnepaTypa Hapy>XHOro sBo3ayxa - MMHyc 22 °C. PacyeTHble TensaonoTepu rnoMeLleHms ey =2500
BT. NokasaTenn TenaoyCcTon4MBoCTM NOMELLEHNS Cneaylowme: nokasaTesb TEMNJ0YCBOEHUS

¥, =1225Bn°C

I'IOBerHOCTeIZ , MOKa3aTeJIb NUHTEHCUBHOCTWU KOHBEKTUBHOIO BOBﬂ,yXOO6MeHa B

nomeweHuy £+ =958 BT{OC'HpOﬂOJ‘I)KVITEJ‘IbHOCTb 3apaaKu Tenaoakkymynmpytowero npunbopa # =8 u.

PacueTHylo pasHoCTb TeMmepaTyp 2% onpenensioT no dopmyse (66), pasHyto 20-(-22)=42 °C.
PaccynTaTb MOLHOCTb TEMN0AKKYMYASALMNOHHOIO N AOMOAHUTENbHOro npubopos Aas cnyyas
KOMBMHNPOBAHHOW CMCTEMbI OTOMJIEHUS, COCTOoALLEN U3 Ba30BON (BHE NMNKOBOWA)
TeNN0aKKyMyNALMOHHON CUCTEMbI N OONOJHUTENLHOW MOCTOSAHHO paboTaloLwen CUCTEMSI.

Mopsifiok pacyeTa
MoOLLHOCTb OTONUTENBLHOIrO Npubopa onpeaensieTcs no opmyne (64)

Cpe = 2500(24/8) = 7500 Br.

Moabop Tvna npnbopa NPon3BOAUM MO rpaduKy Ha pUCyHKe 2, NpeaBapuUTesibHO onpeaenmns



= o= H = Ny =1 .
M, =98/1225 =081 Qp_cff\ﬂfdg's F500/196,8-42) = 1,81

B pe3synbTaTe cieayeT BbibpaTh TEM0aKKYMyMPYIOLLMA Npubop C NokasaTenem 3aTyxaHus ¢ =18.

Konun4yecTBo TENNOThI QP-':, MocTynatowen oT TEMNNOAKKYMYNALMOHHOro Nnpnbopa 6a30BON CUCTEMBI,
paccynTbIBalOT cornacHo 11.2.2.6 npu pacyeTHoOn TeMrnepaType MUHYC (-22+5)=17 °C no dopmyne

Ope = O [tins — (g +5)/ (g — g ) = 2500 B{20 +17)/(20 + 22) = 2202 B,
MOLLI,HOCTb OOMNOJIHNTEJNIbHOIo NOoCTOAHHO pa60Tar0L|_|,ero r|p|/|6opa oTornJsieHnsa Q‘E’ onpenendrT rno
ypaBHeHuto (65)

O = 2500 - 2202 =258 Br.

NPNIOXEHWE L

(pekomeHaoyemoe)
METObl OLLEHKW BO30YXOMPOHULIAHNSA OIPAXKOAIOLLNX KOHCTPYKLUNIA 30AHNN

U.1 MPUMEPbBI ONPELEJIEHNA COMPOTUBNEHNA BO34YXOMNMPOHNLAHUIO OF PAXOAIOLWNX
KOHCTPYKUWW 1 BLIBOPA TUTTA OKOHHOIO BJIOKA TPV MPOEKTUPOBAHWUK XKWJTbIX 3O0AHUN

lpumep 1
NcxopHble paHHble

OnpenennTb, YAOBNETBOPAOT JIN B OTHOLIEHNN COMNPOTUBIEHNA BO3AYXOMNPOHMLaHUIO TpeboBaHmAM
CHwIM 23-02 okHa B nJsiacTMacCoBbIX MepernieTtax C ABYXKaMepHbIMU CTeKJIonakeTamMun B 12-3Ta>KHOM
30aHUK BbicoTOM £ =34,8 M B r.Yde. MakcuMasibHas U3 cpefHMX CKopocTen BeTpa no pymbam 3a
saHBapb ¥=5,5 M/c. CornacHo cepTudukaTy BO34YyXOMNPOHNLAEMOCTbL OKHa MNpu & =10 Ma paBHa

- 2 )
& 3=94m’(1“ “inokasaTens pexuma punbtpaunm ? =0,55.
Mopapok pacyeTa

Onsa r.Yogbel cornacHo CHul 23-02 cpegHaa TemnepaTypa Hapy>XHOro Bo3ayxa Hanbonee xonogHom
naTngHeBkn obecnevyeHHocTblo 0,92 paBHa MuUHyc 35 °C, pacdyeTHaa TemnepaTypa BHYTPEHHEro
Bo3ayxa paBHa 21 °C.

Bbluncnsaem yaenbHbI BEC HAPY>KHOIO U BHYTPEHHEro Bo3ayxa no gopmynam (69) n (70):

wor = 3463[273 + (- 35)] = 14,55 Him”,

o = 3463/(273 +21) = 11,78 Him®.

OnpeaensieM pacyeTHY Pa3HOCTb AaBJIEHWIA BO34yXa Ha HapPy>XHOW N BHYTPEHHEN MOBEPXHOCTAX
OKHa Ha ypoOBHEe NoJ1a MepBOro 3Taka 34aHns 2 no opmye (68)

Ap =0,5534,8(14,55 - 11,78)+ 0,034,555 5% = 66,22TTa.

Haxoanm HopMUpyemMoe COnpoTUBJIIEHNE BO3AYXOMPOHULLAHNIO OKOH B paccMaTpuBaeMoM goMe No
dhopmyne (72)

0,55

Ry = (1/3,94)(66,22/10) = 0,72 w® s,

Taknm obpas3oM, BbiIbpaHHOEe OKHO yaoBneTBopsieT TpeboBaHnam CHull 23-02.
lTpumep 2
McxogHble gaHHble

O,D,HOKBapTI/IprIIZ OOHO3TaXKHbIN XKKUnown gom. Mecto cTpouTenbCTBa - r.TUXBUH neHVIHFpa,D,CKOVI



obnactu. PacyeTHaa TemnepaTypa BO34yXa B MOMELLEHNAX it =20 °C. CornacHo CHuM 23-01
cpenHasa TeMmnepaTtypa Th 1y MPOAO/IKNTENLHOCTL OTONUTENLHOro Nepuoaa “# ana r.TuxsuHa
cocTaBnstoT: # =-2,8 °C; T =227 CyT. [pagyco-CyTKN OTONUTENIbHOIr0 nepuoga, onpenensieMsie no
dopmyne (1), paBHbl

Dy =(20+28)227 = 5176 * Cecyr.

HopMunpyemoe conpoTuBieHne TernJonepenaye o oKoOH goMa cornacHo Tabamue 4 CHul 23-02
= 2_0

coCTaBnseT freg = 0038w "CBT:

Mopapok pacyeTa

[ns yCTaHOBKM B faHHOM 3[4aHWN BbibpaH OKOHHbIN 610K npon3soacTea gupmel "MpoduT" (BbiwHMI
Bosiovek) C TPOMHLIM OCTEKJIEHMEM B AepPEBAHHbIX pa3aesibHO-CMapeHHbIX nepenneTax.

CornacHo NpoToKoJly CepTUDUKALMOHHbBIX UCMbITAaHUIA MPUBELEHHOE CONPOTUBAEHNE TenJonepegaye
OKOHHOro 6710Kka (Npu OTHOWEHMN NJoWaan OCTEK/IEHNA K naowaamn 3anojHeHNUS CBETOBOIro Npoema,
paBHoM 0,75)

R = 054512 °C/BT D R,y = 05381 C/BT.
Pe3ynbTaTbl CEPTUDOUKALNOHHBIX NCMbITaHNN 3TOro 6,10Kka Ha BO34YXOMNPOHML@EMOCTb COrjlacHO
FOCT 26602.2 npuBeneHbl Ha pucyHke L.1. Mo pe3ynbTaTaM UCMbITaHNN Ha BO34YXOMNPOHULIAEMOCTb

OKOHHbIN 610K NpounsBoacTBa pupmbl "MpodumT" OTHOCUTCA K Knaccy B.
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wwo-KesreXemeeXemee . OKOHHBIN 610K M3 KJIEeHOro 6pyca XBOMHbIX MOPOA C ABYXKAaMEPHbIM CTEKJIONAaKETOM
C ABOMHbIM yNJO0THEHMEM NpuTBopoB (hupma "Hopeyna'");

B 8 S o R OKOHHbIN 6J10K C TPOMHbBIM OCTEKJIEHNEM B LEPEBAHHLIX pa3hesibHO-CMNapeHHbIX
nepenseTtax C 4BOWNHbLIM YMAOTHEHNEM NpUTBOPOB (hmnpma "Mpocdunt")

PucyHok L.1 - Fpadukn 3aBncnmMocTenn o6beMHOM BO34YXOMNPOHULLAEMOCTH Clot rnepenaja OaBJieHNs



£ no pe3synbTaTaM CepTUPUKALNOHHBIX NCAbITAHWA OKOHHOIo 6/10Ka, CONoCTaBJIeHHbIE C Frpadnkamm
HOPMaTMBHbIX MPSAMbIX, ONpeaensALnX rpaHnLbl KNacCoB OKOHHbIX 6/10KOB MO
Bo3ayxonpoHunuaemocTtu rno NOCT 26602.2

CornacHo 8.6 CHull 23-02 okOHHble 610KN B 04HO3TaXKHbIX AOMaXx N0 BO34YyXOMNPOHNLAEMOCTM
0OJ>XHbI ObITb B Npeaenax KnaccoB B-I. BoibpaHHbI OKOHHbIN 610K MO BO3AYXOMNPOHNLLAEMOCTM
MMeeT Ksacc B n oH MoXXeT 6bITb NPpUMEHEH B OA4HOKBAPTUPHOM OAHO3Ta)>XHOM »XXWJIOM AOMe.

lTpumep 3
NcxoaHble faHHble

JeBATn3Ta)KHOE Xunnoe 3gaHmne. MecTto CTpouTenbCTBa - r.TBepb. PacyeTHasa TeMnepaTypa BO3AyXa
B MoMeLLeHnax fint =20 °C. CornacHo CHuM 23-01 cpefHAa TeMnepaTypa The MPOOOJIKNTESNIbHOCTb

Zht oTONUTENBbHOro Nepuoaa AN r.TBepn COCTaBASAIOT: e =-3,0 °C; =218 CyT.
pafyco-CyTKM OTONMTENbHOro Nnepnopfa, onpegensemMolie no gopmyne (1), paBHbl
0y =(20+30)218 = 5014 *Cocyr

HopMupyemMoe conpoTuBsieHe Tensonepenaye aJ9 OKOH XKWJI0ro AomMa CocTaBngeT

Ry = 0.526 m*-“C/Br,

MopAanok pacyeTa

[Onsa yCTaHOBKM B 9-3Ta)KHOM »XWUJIOM 34aHUKN BbIGBUpPatoT OKOHHbLIN 610k OO0 "HopByAa" U3 KNeeHoro
B6pyca XBOMHLIX MOPOA C ABYXKaMepHbIM CTEK/IONAKETOM C YMJIOTHEHNEM NMPUTBOPOB B ABYX
NJIOCKOCTSAX.

CornacHo NpoTOKOJly CeEPTUMDUKALNOHHbBIX NCNbITAaHU NPMBEAEHHOE COMNPOTUBNEHNE Tenonepenaye
OKOHHOro 6s10ka (Mpu OTHOLIEHWN MAOLWAAN OCTEKIEHUS K MJoWwann 3anosIHEHUA CBETOBOIo NpoeMma,
paBHoM 0,75)

R =06u%"CiBr » R,,, = 0526 m°->CiBT.

rag

Pe3ynbTaThbl CEPTUDOMKALNOHHBLIX NCMbITaHMA 3TOoro 6J10Kka Ha BO34YXOMNPOHNLAEMOCTb NpMBEAEHbI Ha
pucyHke L.1. Mo 3Tum gaHHbIM B cooTBeTCTBUN C TOCT 26602.2 OKOHHbIN 610K MPOM3BOACTBA
"HopByn" oTHOCKUTCA K Knaccy b.

CornacHo CHwulM 23-02 BO3ayXONPOHNLAEMOCTb OKOH 34aHNI TPEX3TaXXHbIX N Bbille A0/KHA ObITh He
HMXxe kKnacca b.

CnepoBaTenbHO, cornacHo TpebosaHnsam CHulM 23-02 BbiIGpaHHbIA OKOHHbIN 610K MO
BO34YXOMPOHNLLAEMOCTU MPUMEHNM B 9-3Ta)KHOM »XMUJIOM 30aHUN.

Ll.2 MPVUMEP ONPEAENEHNSA BO34YXOMNPOHULUAEMOCTW NMOMELLEHWIA XXTIOrO JOMA

TpebyeTcsa ycTaHOBUTL cooTBeTCcTBUE TpeboBaHuo CHMIM 23-02 no Bo34yXONpPoHULAeMoCTun
MOMELLEHNN XKWUIOro AOMa C BEHTUISAUNEN C eCTECTBEHHbIM NobyxaeHneM. IcNbITaHUAM Ha
BO34yXOrnpoHuuaemocTb cornacHo NOCT 31167 noaeepriacb O4HOKOMHATHasA KBapTupa,
pacnonoXXeHHasa Ha 6-M 3Ta)ke 17-3Ta)KHOro »Xusaoro goma cepuu M44-1/17, noctpoeHHoro B Mockse.

NcxoaHble gaHHble

3
p o =

Obuwas naowaab KBapTupbl 34,3 M~ . BeicoTa noMelleHunn 2,65 M. O6beM KBapTUpPLI Vp =9,

Hapy>XHble CTeHbl TONWMHON 280 MM N3 TPEXCNOMHLIX Xene306eToHHbIX MaHenen Ha r’MbKMX CBA3AX

C yTenamTenem 13 neHonosmctuposa. OkHa C 4BOMHbIM OCTEKJ/IEHUEM B AEPEBSAHHbLIX CNAapPEeHHbIX

2
nepenneTax. Maowaib CBETONPOEMOB 5,6 M.

MoCKONbKY MPUMbIKAHUA BHYTPEHHUX OFPaKAeHU repMeTuYHble, MHPUAbTPALMOHHBIN BO34YX
NocTynaeT B KBAapTUPY Yepe3 CBETOMPOEMbI U HAaPY>XKHble CTEHbI.

Mopsaaok ncnbiTaHMs 1 obpaboTka pe3ybTaToB



McnblTaHne KBapTUPbI Ha BO3AYXOMPOHMLAEMOCTb NPpoBOAUIOCE Mo meTtoamnke NOCT 31167.
BbITS)KHble OTBEPCTUSA, @ TakKXKe MeCTa NepeTekaHns Bo3gyxa Ha gpyrue staxu (BoJb
TpybonpoBoAOB KaHanM3aLumM 1 Npo4Ynx MecT) Bblain 3arepmeTumsnposBaHbl. Bo3gyxoHenpoHuuaemas
OBEepb C BEHTUIATOPOM YCTaHOBJIEHA B MPOEMe BXOAHOW ABEPU B KBapTuUpy. BeHTunaTop paboTtan
Npu yCTaHOBJIEHHOWN KpbIWKe ¢ 7 3araywkamMmu. icnbiTaHne npoBefeHo Ha NMOHWXEeHWe AaB/eHUs Npu

cnepywowmnx nepenagax faBneHnsa Mexxay Hapy>XHbiM U BHYTPEHHUM BO34YyXOM ., 50, 40, 30, 20,
10 Ma (cM. NnpoTokoN ncnbiTaHMn B Tabauue LL.1).

Ha3BaHue: oAHOKOMHaTHa4d KBapTUpPa Ha

6-M 3Ta)xel7-3Ta>XHOro XXWA0ro AoMa HaTa:
Tuna MN44
) 2
Apnpec: MockBa, yn. OCTPOBUTAHOBA Mnowanb CTeH, B TOM YUCJle OKOH, M~ : 78,6, B TOM Yyucne
0.119.kopn. 2. kB. 288 OKOH 5.6

Tnn 30aHNA: KpyrnHonaHesbLHoe

Bupa orpaxxgeHus: 3-cnioHble xene306eTOHHbIE MaHeNAN Ha
rmbKMx CBA3AX C yTenauTesIeM N3 MEHONOANCTUPONA

Mnowaab oomMa (KBapTupsbl), M

2.34.3

BbicoTa nomeweHusd, m: 2,65

TN OKHa: CNnapeHHble AepeBsaAHHbIe

nepenneTbl C Q,ByXCJ'IOPIHbIM
oCcTeKkneHnem

BapomeTpuyeckoe nasneHune, kla: 98,79

CKopocCTb

BeTpa, M/c: be3seTpue

BeHTnnATop: ¢ nnactuHoi/ 6€3 NnacTuHbl (Hy>KHOE MOAYEPKHYTh)

Yucno 3arnyuwek - 0, 4, 6, 7, 8 (Hy>KHOe NOAYEPKHYThb)

NcnbiTaHWe: Ha NoBbILIEeHEe/NOHWXKXEHWE (HY>XKHOE NoAYEPKHYTb)

Bpemsa Havana
ncnblTaHun: 12 4 45 MmuH

Hapy»xHas
TeMmnepaTypa, °C:

20,5

BHyTpeHHss
TeMmnepaTypa, °C: 24,0

&y &gy 4y a5y AFy apj
50 108 » 110 110 110 110
40 88 83 80 80
30 45 58 S0 50
20 25 k]| 25 15
10 & 10 ¥ & 10 Y




BpemMs oKOHYaHUA
ncnbliTtaHum: 13410
MUH

Hapy»xHas BHyTpeHHSASA
TemnepaTypa, °C: 20,5|temnepaTypa, °C: 24.4

NcnbiTaHng nposenn

Mo pe3ynbTaTaM UCNbITaHUN YCTAaHOBJIEHO, YTO Mpu ﬁpm:SO Ma ocpefnHeHHasa pa3HOCTb OaBneHUs

[Py
BO3[lyXa Ha BEHTUNsATOpe 22" 110 Ma. CornacHo KaJIMbPOBOYHBLIM AAHHbLIM BEHTUNATOPA Npun 7

YCTaAHOBJIEHHbIX 3arjlylkax 00beMHbIN pacxon BO34yXa Crn yepes BeHTUNATOP onpepensercs no
dopmyne

O =415 £07%

av _ 3
I'Ipvl‘ipf = 110 Ma noayyum m =369 /=

-1
#50-% - kgapTupbl npu “Fm=50 Ma onpeaenseTcs no dopmyne

KpaTHoCTb BO3ayxoobmeHa
nsg = Qi = 36991 =4ql
CnepoBsaTenibHO, BO34YXOMPOHULEEMOCTb HapY>XXHbIX OrpakieHnin KBapTupbl yOOBAETBOPSET

TpeboBaHnamM CHwuIM 23-02 gns XXUnblX 34aHNIA C eCTECTBEHHOW BEHTUAALMEN N COOTBETCTBYET
KJlacCy BO34yXOMnpoHuuaemocTu "ymepeHHasa".

NMPNNOXEHWNE LU

(cnpaBo4yHoeE)



TonwnHa

ConpoTuBneHne

oo MaTepuan nos. mm ;apon[z)OHVILI,aHI/I}O
Y, M y-Ta/Mr

1 |KapTOH OBbIKHOBEHHbIN 1,3 0,016

2 |[JlncTtbl acbecToueMeHTHbIe 6 0,3

3  [JlucTel runcoBbie 06WMBOYHbIE (CyXas WTyKaTypKa) 10 0,12

4  |JIuCTbl opeBeCcHO-BOJIOKHUCTbIE XXeCTKune 10 0,11

5 [(JlucTbl opeBeCcHO-BOJIOKHUCTbIE MATKNe 12,5 0,05

6 |Okpacka ropsymm 6MTYyMOM 3a 0AUH pa3 2 0,3

7 Okpacka rops4ynmm 6utymoM 3a ABa pa3a 4 0,48

8 Okpacka MacnsHas 3a ABa pasa ¢ npeaBapuTenbHON 0,64
LWNAaTNEBKOW U FPYHTOBKOW

9 |OKpacka aManeBoun KpacKown - 0,48

10 |[MoKpbITWE M30JIbHOWN MAacTMUKOM 3a OOMH pa3 2 0,60

11 gl;):pblme OUTYMHO-KYKEPCOJIbHOW MacTUKOM 3a OAVH 1 0,64

12 [MokpbiTne BUTYMHO-KYKEepCObHON MacTUKOW 3a ABa pa3a|2 1,1

13 |[MepraMuH KpoBebHbIN 0,4 0,33

14 |MonusTuneHosas rnieHkKa 0,16 7,3

15 |Py6epoun 1,5 1,1

16 [Tosib KPOBENLHbLIN 1,9 0.4

17 |®aHepa KJieeHas Tpexc/onHas 3 0,15




NMPNJOXEHWE LL

(obsA3aTenbHoe)

N30JINHNN COPBELUMNOHHOIO BJTATOCOAEPXKAHNA KEPAM3UTOBETOHA, COOEPXALLLEIO XJTOPUAbI
HATPUA, KAJTNA N MATHNA
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- 3
PucyHok LL.1 - N30anHUM copbLMOHHOMO BNarocoaepXxaHus kepamsntobeTtoHa Pl 12003/u™

coaepxallero xnopumg Hatpua, npn NSAMEHEHUN OTHOCUTENLHON BIAaXXHOCTN BO34YyXa (pﬂ, %, 1
MaCCOBOIo conecoaepxaHus C, %
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_ 3
PucyHok LU.2 - N30n1nHNMM cOpOLMOHHOI0 B/Iarocoaep>XaHnusa kepamantobeToHa po = 1200m/m ,

colepiKallero XJIopua Kaams, Npu N3MEeHeHUN 0THOCUTESIbHON BAaXKHOCTK BO3ayxa te, %, 1
MaccoBOro conecogep>xaHuns <, %
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_ 3
PUCYHOK LL.3 - VI30MHNN COPBLMOHHOMO BNAroCoaepyKaHus Kepam3uTobeTona Po ~ 1200

colepiKalllero XJIopua MarHus, Npyu U3MeHeHUN 0THOCUTENIbHON BAaXKHOCTH BO3ayxa 2, %, u
MacCoBOro conecogep>xaHuns <, %

C.%
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_ 3
PUCyHOK LLL.4 - I30IMHMN COPBLIMOHHOIO BAArOCOAEPKaHUS KepamauTobeToHa Po ~ 1200w/

cogepxawero NaCl - 60%, KCI - 30%, MgClZ - 10%, npn n3MeHeHUN OTHOCUTENLHON BIaXKHOCTU

BO34yXxa T2, %, 1 MacCOBOro conecogepxaHua ~, %, B cTeHax ¢hnoTo-habpuk

C %

1.0 \
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_ 3
PUCYHOK LLL.5 - VI30MHNN COPBLMOHHOMO BNArocoaepKaHus kepamuTobeTona Po = 1200/

cogepxawero NaCl - 50%, KCI - 30%, MgClz - 10%, npn N3MEHEHNN OTHOCUTEJIbHOW BJIAX>XHOCTU
Bo3ayxa ¥z, %, 1 MaccoBoro conecogep>xaHus &, %, B cTeHax LLexoB ApobaeHns pyabl
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_ 3
PucyHok LL.6 - 30anHUM copbLMOHHOrO BRarocoaepXxaHna kepamsmtobeTtoHa Pl 1200 /™

cogepxauero NaCl - 30%, KCI - 60%, MgCl2 - 10%, npn N3MEHEHNN OTHOCUTEJIbHOWN BJIAX>XHOCTU
Bo3ayxa ¥z, %, n MaccoBoro conecogep>xaHus &, %, B cTeHax LLexoB CyLUKK

NMPNNOXEHWE 2

(pekomeHaoyemoe)
MPUMEP PACHETA COMPOTUBJIEHNA MAPOMPOHNULAHWUIO

PaccunTaTb CONPOTUBMEHME NAPOMNPOHULIAHWIO HAPY>XHOW MHOIOCJIOMHOWN CTeHbI U3 xene3obeToHa,
yTENAUTENS N KUPTMNYHOM 0BJIMLLOBKUN XXUIOro 3aaHns B MockBe. MNpoBepuTb COOTBETCTBUE
COMPOTUBIEHNS NAPOMNPOHMLIAHMIO CTeHbl TpeboBaHnaM CHuMM 23-02, paccunTtaTb pacrnpegeneHme
napumanbHOro AaBseHns BOASHOIO Napa Mo TOoJILe CTeHbl M BO3MOXXHOCTb 06pa3oBaHNsA KOHAEHCATA
B TOJILLE CTEHBbI.

NcxoaHble gaHHble

PacyeTHas TemnepaTypa ‘- .1 oTHOCUTeNbHAs BAXKHOCT BHYTPEHHero Bo3ayxa tit, %: ons

unbix nomettenunin =20 C (cornacHo FOCT 30494), ¥ =55% (cornacHo CHuM 23-02).

C

PacyeTHasa 3uMHaa TemnepaTypa Lot - " OTHOCUTEJIbHAA BJIa>XXKHOCTb HapPy>XHOro Bo3ayxa t'p”’, %,

onpensensioTcs ceayowmm 06pasom: ‘e u Per npUHUMAOTCS COOTBETCTBEHHO PaBHLIMU CPEAHEN
MeCcAa4YHOWN TemnepaType N CpeiHel OTHOCUTESIbHOM BJIa)XKHOCTU Hanbonee xonoaHoro mecsua. Ans

MockBbl Hanbosiee xoNnoOHbIA MecsL, SHBapb U cornacHo Tabnnue 3* CHuM 23-01 Laxt =-10,2 °C, un
cornacHo Tabnuue 1* CHuM 23-01 ¥ =84%.

Bna>KHOCTHbIN PEXUM XKUJbIX MOMELLEHNN - HOPMaJibHbIA; 30Ha BaXXHOCTU A5 MOCKBbI -
HOpMasibHasd, Toraa yCcs0BUA SKCNayaTauum orpakaatowmx KOHCTPYKLMIA onpenensaoT no napameTpy
b (cornacHo CHwuIl 23-02). PacyeTHble TeJIoOTEXHNYECKME NoKa3aTem MaTepmnanoB NPUHATLI MO
napameTpy b npunoxeHunsa [ HacToswero Ceoga npasui.

Hapy>xHas MHOIOCJ/IONHAA CTEeHa XWUJI0ro A0Ma COCTOUT U3 cneayruwnmx cnoes, cH1UTaa oT BHyTpeHHeVI
MOBEPXHOCTMN:

_ 3
1 - FMNCOBas WTYKaTypKa TOALLMHOI 5 MM, nnoTHocTbio PO = 1000KM™ ¢ \ ha kot BHYTpeHHel
NOBEPXHOCTMN ABYMSA CJI0SIMU MaC/ISHON KPacKu, pac4eTHbIe KO3 MULIMEHTLI TENIONPOBOAHOCTM

A =035 BTI(M-°C)' NaponpoHMLaemMocTi b = 0,11 (raa-Ila )

2 - »xene3obeToH TonwmHom 100 MM, NJIOTHOCTbIO

po = 25005/, hg = 2,04 Br/(m-°C), w = 0,03 wrf (neu Tla )



3 - yTenauTenb Styrofoam 1B A dupmbl "OAY FOPOIM M'm6X" TonwmHon 100 MM, NIOTHOCTLIO

po = 28xm/u°, hg = 0,031 Br/(mC Y w = 0,006 nrf (v Tla )

4 - KUpPnn4Has 06J'IVILI,OBKa 13 CMJIOWHOr0 rNHAHOro 06bIKHOBEHHOI O KUpnn4ya TOJ'IU_I,I/IHOI7| 120 MM,
po = 1800srim’, A = 081 Br/(1-°C) w = 0,11 o (- Tla ),

5 - WTyKaTypKa 13 NOPU30BaHHOI0 rMNCoONepNTOBOro pacTBOpa TOJILLLUHON 8 MM,

pg = 500sri” , Ag = 019 B/ (°C ) w = 0,43 wr/ (aew-TIa).

Mopsapok pacyeTa

COI'IpOTVIBJ'IeHI/Ie Tennonepepnaye orpamuarou.telh KOHCTPYKUWMN paBHO

R =1/87+0,005/035+0,1/24+01/0031+012/081+0,008/01% +

+1/23 = 3,638m2"C)/ Br.

CornacHo CHul 23-02 (n.9.1, npuMmeY4aHue 3) NJOCKOCTb BO3MOXXHOW KOHOEHCALWUN B MHOIOC/IONHOWN
KOHCTPYKLMWN COBNagaeT C Hapy>XHOW NOBEPXHOCTbIO yTenanTens.

2
R w-ITal .
ConpoTuBaeHNe naponpoHuuaHuio & ™ M ornax natoLlen KOHCTPYKLUMK (B Mpepenax oT

BHYTPEHHEeNn NOBEPXHOCTU A0 MNAOCKOCTM BO3MOXHOW KOHAEHCALWN) AO/HKHO OblTb HE MeHee
HOPMUPYEMBbIX CONPOTUBAEHU NAapONPoOHULL@HNIO, onpeaenseMblx no gopmynam (16) u (17) CHull 23-
02, npuBefeHHbIX HXe A5 yAobCTBa N3NT0XKEHUS:

R;;? = I:é'z'nf - E)ij ’{(E - Eexf)
; (3.1)

R:;% = 0.0024zy [gmf - ED);(prw‘ﬁav +T])
, (3.2)

roe “® napumnanbHoe AaBfeHune BOASHOro Napa BHyTPeHHero Bo3ayxa, MNa, npu pacyeTHOW
TemnepaType N OTHOCUMTENIbHOW BNAaXXHOCTW 3TOro BO3Ayxa, onpegensemoe rno gopmyne

Fint = [@J'nf IIOD)E!'HF , (33)

roe Znt . napLmanbHoe faB/ieHne HacbILLEeHHOro BOASIHOro napa, Ma, npu Temnepatype

=20°C K

npuHMMaeTca no npunoxxeHuto C Hactosawero Ceona npasui: npu Tint mt = 2338 Ma. Torpa npwu

Oy = 959% 4, = (55710012338 = 1286 IIa;

£.- napumnansHoe aasJsieHne BOAAHOMO napa, Ma, B M10CKOCTU BO3MOXXHOW KOHAEHCALIMUN 3a ro40BOM
nepuog sakcnayaTaunm, onpegensemoe rno gopmyne

E=[Bz +Fyzq + Bqzq)/ 12 (3.4)
El’ Eg, Eg Ty
- NapuvanbHble gaBsieHNa BOAAHOro napa, lNa, npuHnMmaemble Mo TemnepaTtype B

MJIOCKOCTU BO3MOXXHOWN KOHIEHCaUUKn, onpeaensemMor Npu cpeaHen TemnepaType Hapy>XHOro
BO3/lyXa COOTBETCTBEHHO 3UMHEro, BECEHHE-OCEHHEro 1 JIeTHero Nepuoaos;

“1:22:%3 . NpOAOJIKUTENBHOCTL, MEC, COOTBETCTBEHHO 3UMHEr0, BECEHHE-0CEHHEro 1 IeTHero
nepuonoB, onpeaensemMas C y4eToM CaeayioLmnx yCaoBuii:

a) K 3MMHeMYy Nepnoay OTHOCATCS MecsLbl CO CPEOHUMKN TeMrnepaTypaMu HapPYy>KHOIo BO3AyxXa HUXe
MUHycC 5 °C;



6) K BeCeHHe-oCeHHeMy Nepnoy OTHOCATCHA MeCsLbl CO CPpefHUMU TeMnepaTypaMm Hapy>KHOro
BO34yxa OT MUHYC 5 o ruttoc 5 °C;

B) K JIeTHEMY Nepunoay OTHOCATCHA MecsLbl CO CpegHMMKN TeMnepaTypamMm Hapy>XHOro Bo3ayxXa Bbille
nntoc 5 °C.

Mpoao/MKNTENBEHOCTL NEPUOAOB U NX CPEOHAS TeMnepaTypa onpenenstoTcsa no Tabnauue 3* CHulMl 23-

01, a 3Ha4YeHUs TemMmnepaTyp B NMJIOCKOCTU BO3MOXKHOWN KOHAEHcaLmmn *

nepuopfam, no copmyne (74) HacTosawero Ceoda npasun
"I:.

i L _[‘f:’nf _g:')[R.si +Z-R);RD
) (3.5)

!, COOTBETCTBYIOLLME I3TUM

roe ‘- pacyeTHas TeMnepaTypa BHyTPEHHEro Bo3ayxa °C, MpuHMMaeMas 4Jisi XIUI0ro 34aHUs B
Mockse paBHon 20 °C;

Y. pacyeTHas TemnepaTypa Hapy>KHOro Bo3Ayxa -ro nepuoga, °C, NpuHUMaeMast paBHo cpegHen
TemMnepaType COOTBETCTBYIOLLEro Nepnoaa;

RD- cornpoTuBsieHe TerJionepenaydye orpa>KageHmd, ornpenesieHHoe paHee paBHbIM
R, =3,638m° “CBr. 4

* EANHULLA N3MEePEHNS COOTBETCTBYET OpuUrnHany.

Onpenenym TepMUYECKOoe CONPOTUBIIEHNE CNIOS OrPakKaeHunsl B Npenenax oT BHyTpeHHeN
NOBEPXHOCTW A0 MJIOCKOCTU BO3MOXHOW KOHAEHCaLmMmn

>R =0005/0,35+0,1/2,04 + 0,170,031 = 3,285 (M2 -°C)/BT.

YCTaHOBUM 715 MEPUOAOB NX MPOAO/KUTENLHOCTL 1, CYT, CPeAHIon TemMnepaTypy % °C, cornacHo
CHwuIM 23-01 n paccynTtaeM COOTBETCTBYHOLLYIO TEMNEpaTypy B NJIOCKOCTN BO3MOXHOMN KOHAEHCaL NN

¥, °C, no dhopmyne (3.5) AN KAMMaTUYECKNX YCNOBUA MOCKBBI:

3nMa (sHBapb, peBpasb, AeKabpb):
“1=3 mec;
1=[(-10,2)+(-9,2)+(-7,3)1/3=-8,9 °C;

"=20-(20+8,9)(0,115+3,289)/3,638=-7,04 °C;

BeCHa - 0CeHb (MapT, anpesb, OKTA0pb, HOA6pPbL):
£2=4 mec;
2 =[(-4,3)+4,4+4,3+(-1,9)]/4=0,6 °C;

¥2=20-(20-0,6)(0,115+3,289)/3,638=1,85 °C;

neto (Man - ceHTAbpb):

%3 =5 Mmeg;
3-(11,9416+18,1+16,3+10,7)/5=14,6 °C;
"=20-(20-14,6)(0,115+3,289)/3,638=14,95 °C.

Mo TemnepaTypam (" ¥ ¥3) nng cooTBETCTBYIOLIMX NEPUOAOB ONpeAensieM no NPUoKeHuno C



(B1. B,

napunanbHble OaBJIEHUA 53) BOOAHOIO Mapa:

B =33710a, B, = 69811a, £ = 1705T1a

1 no hopmyJie (3.4) onpeaenvm napumnaibHoe AasieHne BoAsHoOro napa £, Ma, B N10CKOCTK
BO3MOXXHOW KOHOEHCAL MM 3a ro40BOW Nepuo 3KCnayaTaumm orpa>kjatoLlen KOHCTPYKLMKN ons

COOTBETCTBYIOLMNX NPOAO/IKUTENLHOCTEN Nepuogos “1»#2-%3,

£=(337-3+698:4+1705-5)/12=1027 Na.

g .
ConpoTuenenme naponponuuaHiio ver ™ M (o 1y orparaalowwei KoHCTpyKLMAN,

pPacnosioXXeHHON MeX Ay Hapy>XHOM MOBEPXHOCTbIO U MJIOCKOCTbIO BO3MOXHOW KOHAEHcauuu,
onpepenseTtca rno gopmyne (79).

R;P = 0,008/0,43+0,12/0.11 = 1,11 8% s TTafur.

CpefHee napumvaibHoe faBneHne BOAAHOIro napa Hapy>XHoro Bo3ayxa “¢x, Ma, 3a rOA40BON Nepunog,
onpeaensoT no CHuM 23-01 (Tabnuua 5a*)

et =(280+290+390+620+910+1240+1470+1400+1040+700+500+360)/12=767 MMa.

Mo cpopmyne (16) CHull 23-02 onpenenseM HopMupyemoe ConpoTUBAEHNE MAapONPOHNLAHNIO N3
YyC/I0BUS HEAOMYCTUMOCTU HaAKOMJIEHUS BNarn 3a rogoBon nepuog akcnayaTaumm cornacHo CHull 23-
02 (n.9.1a)

R = (1286 - 1027)11141027 - 767) = L1 1@ - TTafur.
reag

s pacyeTa HOPMUPYEMOrO COMPOTMBIIEHNS MAPOMPOHNLIAHMIO ~ #2113 yC/IOBMA OFrpaHMYeHns Baru

3a nepuog C OTPULATESIbHLIMUA CPEAHUMIN MECAYHbIMU TeMMNepaTypaMm Hapy>KHOro Bo3ayxa bepyT

onpefeneHHyIo paHee NPOAO/KUTENBLHOCTbL 3TOro nepunoda 20, cyT, cpenHIo0 TeMnepaTypy 3TOro
nepvosa
£, °Crzg = 151eyr, £y = —6,6°C.

Temnepatypy "0 ©

dopmyne (80)

* B NJIOCKOCTN BO3MOXXHOMN KOHAEHCALMM Oas 3TOro nepunoga onpenensdarT rno

'0'=20-(20+6,6)(0,115+3,289)/3,638=-4,9 °C.

MapunanbHoe gaBneHne BOASHOIO napa £, Ma, B NN0CKOCTY BO3MOXKHOII KOHAEHCaLNM onpenensitoT
no npunoxxeHuto C npn “0=-4,89 °C paBHbIM =405 Ma.

CornacHo CHwulM 23-02 B MHOrOC/I0MHONM Orpa>kgatoLien KOHCTPYKLMN YBAAXXHAEMbIM C/I0EM SBAISETCSH

_ 3
yTennuTens, B [aHHOM npuMepe Styrofoam MAOTHOCTbI0 Pw ~ PO = 2BXM™ ny 0 nllimke Y7 =0,1 w.

MpenenbHO JONYCTMMOE NpupaLleHne pacieTHOr0 MacCOBOro OTHOLLEHWSA BAaru B 3TOM MaTepuane
cornacHo CHufM 23-02 “¥av =25%,

CpefHaa ynpyrocTb BOASAHOrO Napa Hapy>XHOro Bo3Ayxa nepuoaa Mecsues € oTpuuaTeNbHbIMU
CpegHUMN MeCAYHbIMM TeMnepaTypaMu, onpeaeneHHasa paHee, paBHa et =364 MNa.
KoadppuumeHT M onpepensieTcs no copmyne (20) CHuM 23-02.
"=0,0024(405-364)151/1,11=13,39.

rag

Onpenenum B no copmysie (17) CHuM 23-02

R:;% = 0,0024-15101286 —405) /(28-0,1-25 + 13,39) = 383 w2 u5-TTafnr.



R R, >R >R
Mpn cpaBHEHWN MOJIYYEHHOI0 3HAYEHUS ~ ¥ C HOPMUPYEMbIM YCTaHaBAMBAEM, 4TOo ~ 'F vpe vl

CnepoBaTenbHO, orpakgalwLlas KOHCTPYKLUMS yaosneTeopseT TpebosaHuam CHull 23-02 B
OTHOLUEHNMN COMPOTUBIEHNSA NAapPONPOHULLAHNIO.

Pac4yeT pacnpeneneHns napuunasbHOro gasJjeHnsa BOAAHONO Napa no ToJile CTeHbl U onpefesieHne
BO3MO>XXHOCTHN o6pa3OBava KOHOeHCaTa B TOoJile CTeHbI

nonsa MPOBEPKU KOHCTPYKLUNN Ha HaJindne 30Hbl KOHAEHCaUMUnM BHYTPWU CTEeHbl onpeaendem

=
COMNpoOTMBJIEHNE NAPONPOHULIAHNIO CTeHbI ~ *Fno opmyne (79) HacToAwero Ceoga npasua (34ecb n
hanee conpoTuBAEHNEM B1aroobMeHy y BHYTPEHHEN 1 HApY>XHOW NOBEPXHOCTeN npeHebperaem).

Ry =0,005/011+01/0,03+ 0,170,006 +0,12/0,11+0,008/0,43 = 2115 1 v TTadnr,

OnpepenseM napuunanbHoe AaB/ieHNE BOAAHOIO rMapa BHYTPU U CHapy>XW CTeHbl No hopMyne (3.3) n
npunoxeHuto C HacTosawero Cesoaa npasun

To = 20°C; gy = 55%;
%t =(55/100)2338=1286 MNa;
fg = —10,2°Co gy, = 84%,

“ext =(84/100)260=218 Na.

Onpenensem TemMnepaTypbl Ha rpaHuULax cnoes no gopmyne (3.5), HymMepys 0T BHYTPEHHel
MOBEPXHOCTU K HApPYy>XHOW, 1 N0 3TUM TeMnepaTypaM - MaKCMMaJibHOE NapunaibHoe gaBneHmne

BOASIHOrO Mapa Zino npunoxxenunto C:

7 =20 - (20 +10,2)(0,115)/ 3,638 = 19,0 °C;

B = 21971

79 = 20 - (20 +10,2)(0,115 + 0,014)/ 3,638 = 18,57,

Ay =21821la;

T = 20 - (20+10,2(0115 + 0063 /3,638 = 18,5°C;

By =2129Tla;

T4 = 20— (2010230115 +3 2893 638 = -83°C,

Ey =30211a;

75 = 20— (20+10,23(0 115 + 3437/ 3638 = -0 5°C;

Hs = 27011,

T = 20— (20+ 10230115 +3 479 /35 638 = -9 85",

Hy = 264 11a,



PaccumTaem geicTBUTENbHbIE NapLUmnabHble AaBneHns i BoAAHOro napa Ha rpaHuLLax cjoes no
dopmyne

€ = Bins ~ Iié'mf T Ea )ZR"{ Rvp
, (3.6)

roe “mty fed . 1o xe, 4TO U B hopmyne (3.3);

Rop. TO e, 4To 1 B hopmyne (79);

2R CyMMa COMNPOTUBSIEHNI MAPONPOHULLAHUIO C/I0EB, CYNTAsa OT BHYTPEHHEN NOBEPXHOCTN.
B pe3ynbTaTe pacyeTa no gopmyse (3.6) nony4mm cnenytolime sHav4eHUs:

gy =12861la, 69 =12831la, o3 =1115,24 = 274 1la, 85 = 21918, 84 = 21811a

lMpwn cpaBHEHUU BENNYNH MAaKCMMaJIbHOr0 NapumasbHOro ngasseHus E; BOOAHOIO nNMapa n BeJINHNH
0EeNCTBUTESIbHOI 0 napunanbHOro aasieHus & BOAAHOIO NMapa Ha COOTBETCTBYHOLWNX FrPaHNLax CJI0oeB

BnAnM, 41O BCe BEJINYUNHDbI % HW>Xe BeJIN4NH & , HTO YKa3blBaeT Ha OTCYTCTBME BO3MOXXHOCTHU
KOHOEeHCauunn BOOAHOIO Nnapa B orpam,uaroLuePl KOHCTPYKUNN.

ONns HarnagHOCTM pacyeTa NOCTPOUM rpadurk pacnpenesieHns MakCMMaabHOro napumaibHOro

naBreHns & BOJSIHOrO Napa v rpauk M3MeHeHns AeCTBUTENbHOrO NapLmnaabHOro gasneHms

BOOAHOIO NMapa no ToJille CTeEHbI B MaclTabe COI'IpOTI/IBJ'IeHI/II7I MaponpoHnLUaHNIO ero CJ10eB.
O4eBUOHO, YTO 3TN KPUBLIE HE MNepeceKaloTCs, YTO Tak>Ke JoKa3biBaeT HEBO3MOXHOCTb 06pa3OBaHVIFI
KOHOEHCaTa B orpaxaeHumn.
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ConpOTHEAEHUE NMAPONIPOHHLIAHMIO R u3~q-ﬂyur
———"- pacnpepenieHne )J,eI7ICTBVITEJ'IbHOFO napunasbHOro aasjaeHMsa BOAAHOIO napa g
——- pacnpepeneHmne MakKCMMaJibHOro napunajibHOro gaBJieHNA BOOAHOI O MNMapa E

PucyHok 3.1 - PacnpeneneHne napumnaabHOro gasseHnsa BOASHOrO Napa B orpakgatoLlen
KOHCTPYKLMK (CNneBa HanpaBo - OT BHYTPEHHEN NOBEPXHOCTUN K HAPY>XXHON)

NMPUJTOXKEHWNE HO

(pekomeHaoyemoe)
MPUMEP TENNTOTEXHNYECKOIO PACHETA MNOJIA
NcxoOHble gaHHbIe

OnpefennTb, YOOBNETBOPSAET /M B OTHOLUEHUN TensioycBoeHnsa TpebosaHmnam CHull 23-02
KOHCTPYKLMSA MoJia XXWUI0ro 3a4aHus U3 noJiInBUHUIXA0PULHONO JIMHOJIeyMa Ha
TEnJ03BYKOM30JIMPYIOLLEN NOOOCHOBE N3 CTEKJISHHOIO BOJIOKHA, HAKJIEEHHOI O X0JI04HOM BUTYMHOW
MaCTUKON Ha Xesle306eTOHHYI0 NAUTY nepekpbiTUs. TennoTexHn4Yeckme XapakTepucTuKkn oTaesbHbIX
CJI0EB KOHCTPYKLUMKM Nona (Mpu nx Hymepauun cBepxy BHU3) gaHbl B Tabaunue HO.1.



TonwmHa|ll1oTHOCTb TepMuyeckoe
Homep MaTepuan |cnos &, |MaTepwana B KoahprumneHTbl Mpu yCnoBrsx CONpoTMBAEHNE
cnos " CyXOM cocTosiHum |PKCMayaTaumn A 2 w2 eClBr
|::D,I<:1“J’M3
TEenJ0NpoBOAHOCTU|TEMNI0YCBOEHUA
X, Bl o) 5, Bri(m? °C)
JNnuesown
1 cJIon 13 0,0015 (1600 0,33 7,52 0,0045
JIMHO/MleyMa
2 MopocHoBa |0,002 150 0,047 0,92 0,043
3 ButymHas 15 001 |1000 0,17 4,56 0,0059
MacTUKa
4 Mawra 014  |2400 1,74 16,77 0,08
nepekpbITUA

Mopsifok pacyeTa

Onpegennm TennoBYI MHepL MO coeB noJsa no gopmyse (53)

Dy = Rysy = 0,00457,52 = 0,034,

Dy = Hozy = 0043092 =0,04;

D = Raeq = 0,00594,56 = 0,027,

Dy = Rysq =0,0816,77 = 1,34.

Dy +Dy+ Dy
Tak Kak CyMMapHas TenJioBasi UHEPLNS NEPBbIX TPEX CJ/I0EB

=0,034+0,04+0,027=0,1010,5, To nokasaTesib TEMNJIOYyCBOEHUS MOBEPXHOCTN MoJsia onpenensem
rnocsieqoBaTesibHO C YHETOM YeTbIpex C/I0EB KOHCTPYKLU MKW Mona C NoMoLLblo opmyn (82) n (83),

Ha4HaaA C TpeTbero

¥y = (mgs% +ay )n{o,ﬁ + Rysg )= [2-0,0059-4,562 + l6,??)f[0,5 +0,005516,77) =
- 28.4B1/(w?=C)

¥y = [4;23532 + }3);{1 + Ry Yy = (4-0,043-0,922 + 28,4)f[1 +0,04328 4) =
- 129Bw/(u2C)

n=r,-= (431 st + Fg)f[l + RFy) =(4-0,0 0457,52%+ 12,9)f (1+0,004512,9) =
- 132Bv/(u?C)

3Ha4YeHne nokKasaTesnd TenJoyCcBOEHNA NOBEPXHOCTW Mosa Aas XWiblX 3gaHnnm cornacHo CHull 23-02




¥ =12 Bx/(u’ #C)
He AOO0JIXKHO MnpeBbllLaTb

¥y =132Br/[u? <C)

, W pac4HeTHOEe 3Ha4YeHNe noka3saTesiad TernjioycBoeHUA

NaHHOM KOHCTPYKLMN

CnepoBsaTenbHO, paccCMaTpuBaeMas KOHCTPYKLNSA NoJia B OTHOLWEHWN TEMNJ0YyCBOEHUSA He
yoosneTBopseT TpeboBaHmnam CHulM 23-02. Onpepenvm nokasaTtesb TEMJ0YCBOEHUSA MOBEPXHOCTH
OaHHOW KOHCTPYKLMKW NoJsia B TOM CJlydae, eciv No NinTe rnepekpbiTusa byaeTt ycTpoeHa CTAXKKa 13
Lwnakornem3obeToHa

5=0,021 pg = 12005/, h = 0,37 Br/(m>C), 5 =
- 583B1/(w2"C) R = 0,054 mioC/Br, D= 0315 |
KOHCTpyKLMSA Nosa B 3TOM Ciydae ByOoeT COCTOATb U3 NATU CJI0EB.

+ + +
Tak Kak cyMMapHas TernJsioBasi UHepUMs NepBbIX YeTbIpex CoeB Dy + Dy + D3+ Dy
=0,034+0,04+0,027+0,315=0,4160,5, TO Nnoka3aTeNlb TEerJioyCBOEHNS NMOBEPXHOCTU MnoJsa
onpenensieTcsi C y4eToM NATU C/I0EB KOHCTPYKLUM Nona.

OnpepennMm rnokasaTesib TEMN0YCBOEHNSA NOBEPXHOCTN YETBEPTOro, TPeTbEro, BTOPOro 1 NepBoro
csioeB noJsia no copmynam (82) n (83):

Yy = [234331 + 55 )f(o,ﬁ + Ryzs) = (2-0,054-5,832 + 16,??)f[0,5 +0,05416,77) =
- 14,5Br/[u? = C}

¥y =[4Ry63 + 7 )11 + ByFy) = [40,00554,562 + 145 if1 + 0,005914,5) =
- 1382 B/ (2= C)

¥y = (43255 + F3)f(1 +RyYa)= (4-0,043-0,922 +13,82)f[1 +0,04313,82)=
-8,78 Br/(u2~ C}

¥ =7, [4;21 s+ ¥, )f[l + R¥y )= [4-0,0045-?,522 + 8,?8)f (1+0,0045878) =
- 94Br/fu?-C)

- 3)
TakuMm 06pa3oMm, yCTPONCTBO MO MANTE NePeKPbITUSA CTSKKN U3 LWNakonemM3obeToHa (pﬂ 1200 ex/m
ToLWMHOM 20 MM YMEHbLLWO 3HaYeHne nokasaTens TenI0yCBOEHUS NOBEPXHOCTM nona ¢ 13,2 ao

25 )
9,4 BTf(M Cl CnepoBaTenibHO, 3Ta KOHCTPYKLMA NoJia B OTHOLLUEHMN TEMN/I0yCBOEHNA yA0BeTBOpseT
HOPMaTMBHbLIM TPEOOBAHWAM, TaK Kak 3Ha4YeHne nokasaTensa TENI0YCBOEHUS MOBEPXHOCTU HEe

¥/ =12 Bx(u’ 2C)
npesblllaeT

NMPNNOXEHNE A

(pekoMmeHayemoe)

- HOPMUPYEMOrO MoKa3saTeNs TENJ0YCBOEHNSA NOJa AN XUbIX 34aHNNA.

ObLLaa XapaKTepucTuKa 34aHuns

MaTuaTakHoe 30aHue nevyebHoro yypexaeHus. ®acap, nnaH U paspes 34aHna NpuBefeHbl Ha
pucyHkax 11.1-4.3. B LOKONbHOM 3Taxke pa3MelleHbl KoH(EepeHL-3a, KYXHS 1 NOACOOHbIe
rnomeleHnsa. Ha nepsBoM 3Taxke - BXOAHas rpynna ¢ KoHpepeHu-3aJoM 1 3al1aMun 4J19 CEMUHaPOB,
npueMHoe oTAeneHue n pectopaH. Ha BTopomM aTaxke - chone ¢ 3anamMu gas cemmHapos, bubnnoteka,
aAMWUHUCTPATUBHbIE MOMELLEeHNS U oTAaeNneHne MPyHKLUNOHaNbHON ANarHoCTUKN. Ha TpeTbeM aTaxe -
nabopaTopus KNeToYHbIX TEXHOIOMUIA, LLEHTP Hay4YHO-uccaenoBaTenbCkux nabopatopun,
Mopdonornyeckas nabopatopus. Ha 4eTBepTOM 3Ta)kKe - KapANOXNPYPrnyecknuin ctaumoHap Ha 66
KoeK. Ha nAToM aTaxke - onepaumnoHHbIn 610K 1 peaHMMaLOHHOe oTAesieHne. B TeXHNYeCKoM aTake
nopg KynoJiom - 3a0 AJ11 TEeKYLMX onepaTUBHbIX COBELLAHNIN Bpayen N KOMHaTa Nncuxosiornyeckom
pasrpysku nepcoHana.
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PucyHok 4.3 - lNpoaonbHbIN pa3pes

Obuias BbICOTa 34aHMA 25,3 M, BbicOTa noasasa - 3,6 M. OTanarBaeMas niowanb 3aaHusa - 18199 M2
, B TOM 4yucne nonesHasa naowanb - 15241 ME, oTanJmBaeMblin 06bem 3aaHua - 72395 M3, obuwas
naowanb Hapy>XHbIX Orpa)kA4atoLLnX KOHCTPYKLMA - 14285 M :

Pe)xnum paboThbl: nevebHbin 610K (4-n-5-1 3TakKn) - KpYrnocyToyHo, nabopaTopHO-aAMUHUCTPATUBHbIN
610K - (1-n-3-11 3Taxku) - 8-4acoBor paboynn aeHb Npu 5-gHeBHON paboyen Hegene, MaccoBble
MeponpuaTna (HayyHble KOHdepeHUUN N op.) - 8-4aCoBOW AeHb OOMH pa3 B Hepento. OgHoBpeMeHHoe

Haxo)XXAeHune naen B 34aHnn: KpyraocytodHoe - 100 4yen., B TeyeHue 8-4acoBoro paboyvero aHs npum
5-gHeBHON Hegene - 400 4yen., BO BpeMs Hay4HbIX KoHdepeHumn - 1200 ven.

[MpoeKTHble pelweHnsa 3naHunA

KOHCTPYKTMBHag cxeMa 3aHus - MOHOJINTHbIN XXene300eTOoHHbIN KapKacC C 6eckannTenbHbIMU



MOHOJINTHBIMU NEPEKPBLITUAMN N MOHOJIMTHON PYHOAMEHTHON NMJNTON B OCHOBaHUY noABaia
TOoNWwmMHOM 0,7 M. Hapy>kHble CTEHbI LLOKOJIbHOIO 3Taxka »kesie306eToHHble ToawmHom 250-400 Mm.
3anosIHeHWe KapKaca no Hapy>XHbIM CTe@HaM MepBoro 3Taxka - KUpnnyHoe tonwmHonm 380 MM, Ha

OCTaJIbHbIX 3Ta>kax - Mesnkne 6s10kn U3 s4yenctoro 6etToHa TonwmHoOM 250 mm nNoTHOCTBLIO 600 KI'/M3.
Bce cTeHbl UMEIT Hapy>XHOe yTEeNJIeHNe N3 MUHEpPasoBaTHbIX MAUT U3 6a3asbTOBOro BOJIOKHA,
3aKpbITOE CHapPY>XN FPaHUTHbLIMU NAWTaMn Ha OTHoce c obpa3oBaHNEM BEHTUINPYEMOWN BO3AYLLIHOWN
MPOCAIONKN TOJLWMHON He MeHee 60 MM.

MokpbITNE 30aHNS BbIMOJIHEHO B BUAE MOHOJIMTHON »Xene306eTOHHOW NANTbI, YTenaeHHOoN
MUHEPasIOBATHLIMU NMAUTaMu 13 6a3a/IbTOBOrO BOJIOKHA C KEPAM3UTOBOW 3aChINMKON,

CBeTOI'Ip03pa‘-IHbIe 3anosiHeHus (OKHa, BUTPa>Xn, NOKpbITUE Kynona) BbIMOJIHEHbLI U3 MepenieToB U3
aJIOMNHMEBLIX CrMJlaBoB C 3aMoJIHEHNEM OBYXKaMepPHbLIMU CTEKJ1I0OMaKeTaMn. CTbikoBble cOeaANHEHNS
MMEIKOT pPa3pbiBbl MOCTUNKOB X0Ji0oA4a, BbINMOJIHEHHBbIE N3 MJITACTMAaCCOBbIX BCTaBOK.

onsa CBETOMPO3payHbIX 3anoJIHEHWI KynoJia NCroJib3yloTCA OAHOKaMepHble CTEKJIOMaKeThbI C
TPUNNEKC-CTEKJIOM U CTEKJIOM C CENIEKTUBHBLIM MOKPbITUEM.

B 34aHMM NpefyCcMOTPEHbI BOASIHOE OTOMJIeHUe, ropsvyee BOAOCHaAbXXeHNe, NOOKIIOYEHNE K CUCTEME
LeHTpasIM30BaHHOro TensocHabxeHus. Cuctema oTonseHns AByxXxTpybHas C BepxXHel pa3BoaKom
MarucTpanen. HarpeBaTenbHble Npubopbl CHab)KeHbl aBTOMATUYECKMUN TEPMOPErYNATOPaMu.

B Kopnyce npepycMmaTpmBaeTcs obweobMeHHas NPMTOYHO-BbITAXKHAsA BEHTUAALNA C MEXAHNYECKUM
noby>xaeHnem. MpUToYHbIE YCTAaHOBKW pacroflaratoTcs Ha LLOKOJIbHOM Y TEXHUYECKOM 3Taxkax,
BbITS)KHbIE - HA TEXHMYECKOM 3Taxke. NpUTOYHbIE YCTAHOBKN KOMMJIEKTYOTCS BO34YX03ab0pHbIM
KJlarnaHoM C 3JIEKTPOMNPUBOAOM U 3JIEKTPOMNOAOrPEBOM, KaJlopUhepHOn CeKLINEN.

KnumaTun4yeckne n TensiosHepreTuyeckne napameTpsi

CornacHo CHwuIM 23-02 n TOCT 30494 pacyeTHasa cpeHASa TeMrnepaTypa BHYTPEeHHero Bo3ayxa
npuHUMaeTcs fm = 21°C Cornacho CHuM 23-01 pacyeTHas TeMnepaTypa Hapy>XHOro Bo3gyxa B

XOJI04HbIA Nepuog roga ons ycnosmin Mocksbl foxt =—287C
tye ==2,2 °C

, MPOAOSKUTENBHOCTL “# =231 cyT u

3a OTONUTENbHbIV Nepuol. Mpagyco-cyTKu
) Dg = 53587 Ceyr

cpefHAa TeMrepaTypa Hapy>XHOro so3ayxa
OTOMUTENbHOro nepmnoia Ly onpegensatTca no gopmyne (1

CornacHo CHull 23-02 ans 3TUX rpafyco-CyTOK HOpMUpPyeMoe CONpoTMBIIEHME Tensonepenayde ons

2. [ 2.
Ry, =328m°-"C/Br Rppn =488 m°-"C/BT .
HAPYXHbIX CTeH ~'& = , MOKpbITUS “ 788 ™ , OFPaXKeHWI Moj, OTanaMBaemMbiMm

f = z'o F = z_o
nogsanamu fre T 3ILMTICET o 00y npyrux ceeTonpospauHbix KoHCTpykuuin Jreg T 0-392m7TCET

CornacHo Tabauue 9 CHul 23-02 HOpMUPYEMBIN yOENbHbIA PacXod TEnJ0BOW IHEPrUM Ha OTOMNJIEHME

reg _ 3o,
neyebHoro yupexxaeHns 7k - 2R (M C CYT)'

9.2 TEMJIOTEXHUYECKWNE PACHETbI O PAXKIAIOLLINX KOHCTPYKLWIA

£.2.1 MNnowaan Hapy>XHbIX Orpa>k4atoLWmnx KOHCTPYKUWIA, OTanamBaeMsble njowaab 1 o6beM 30aHus,
HeobxoauMble ANa pacdeTa IHepreTn4eckoro nacnopTa, U TenJoTeEXHUYECKNE XapaKTePUCTUKN
orpa>kfarLwWmx KOHCTPYKUMIM 30aHNA onpenensancb CoraacHo npoekTy B cootBeTcTBUM ¢ CHull 23-
02.

ConpoTuBsieHNs Ternaonepejaye orpaxaowmx KOHCTPYKLUUIA onpedensanmcb B 3aBUCUMOCTU OT
KoJIn4ecTBa U MaTepuasioB cnoes rno popmynam (6-8) CHull 23-02. Mpwn 3ToM KO3 pULMeHTbI

Mg Br/(w C), NCMoNb3yeMbIX MaTeprasioB A4Jis yCJ0BUIA SKCAyaTauum b:

= 2500 mm3) hp = 2,04 Bri(m-C)

TEenJonpoBoaAHOCTH

»ene3obeToH (MNOTHOCTLIO Po ; KUPpMNMn4Haa KllagkKa 13 CrJiolHoOro

- 3
KUPNUYa rANHSHOro 06bIKHOBEHHOMO Ha LieMeHTHOo-nec4yaHoM pacTteope (F0 187005/

Ap = 0,818 (moC) (0 =18001cn‘M3) Ap = 0,93Bf (e C)

’

’ A4encTto-6eToHHble
(PO =800mfm3) Ap = 0,23 Brf(m°C)

; LeMeHTHO-MecYaHbIin pacTBOp

(Po = aoome?‘) Ap = 0,26 B/ (m°C)

610K ; TPAaBUIN KEPaM3NTOBLIN

_ 3
MUHepanoBaTHbIe NAUTLI NPOM3BOACTBA 3AO "MuHepanbHas BaTa" Mapki BenTn Battc (Po = 100w/



), 5 = 0,045 Br/(a°C) =180 krfm” ) Ap =0,048 Br/{°C)

, Mapku Py BaTTc B (F0
PO =1oomm3) Mg = 0,045 Br/(meC)

, Mapku Py baTTc H (

Hapy>XHble CTeHbl B KOpMNyce NpuMeHeHbl Tpex TUMOoB.

MepBbIN TUM Ha MEPBOM 3Ta)Ke - KUPNNUYHAA Knagka TonwmHon 380 MM, yTenneHHas
MUHepasnoBaTHbIMU MAnTaMu BeHTu baTTc TonwmHom 120 MM, 06MLOBOYHBIM CJI0EM U3 FTPAHUTHbIX
NANT Ha OTHOCe, 06pa3yoLWMM C HAapPY>XHOWM MOBEPXHOCTLIO YTENANTeNsa BEHTUIMPYEMYIO BO3LYLLHYIO
NPOC/IONKY TOAWMHON 60 MM. [OCKONbKY MPOC/TIONKa BEHTUAMPYEMas, TO OHa U rPaHMTHaa NanTa He
y4aCTBYIOT B onpeaesieHUn Tensao3allMTHbIX CBONCTB CTeHbl. ConpoTuBAeHUe Tenaonepenadye 3Ton
CTeHbl paBHO

Ré = 1/3,7+038/0,81+0,12/0,045+1/23 = 33 m° *C/Br.

BTOpOVI TN CTEeHbl MPpUMeHeH B orpa>XaeHnsax OCHOBHbIX JIECTHUYHBLIX KJIETOK U CTEHOBOIO
orpaxgeHunsa KyrnoJsa 1 BbINOJIHEH N3 »xenesobeToHa ToawmMHom 250 MM, yTENJEHHOIo
MNHEPaZI0BaTHbIMU MJINTaMIN ToNWMHON 135 MM C 06/IMLLOBOYHLIM CJIOEM U3 F’PaHUTHbLIX MJIUT Ha
OTHOCe. COI'IpOTVIBJ'IeHI/Ie Tennonepena4ye 3TOWN CTEHBbI paBHO

BT =187 +0,25/2,04+0,135/0,045 + 1/ 23 = 328 i* - "CiBr.

TpeTu TUN CTEeHblI MPUMEHEH Ha 2-5-M N TEXHMYECKOM 3Ta)Kax 34aHNS U BbINOJIHEH N3 MESIKMX
a4encTtobeToHHbIX 6/10K0B TOAWMHON 250 MM, YTENeHHbIX MUHEPasIOBaTHbIMU NAUTaMn BeHTn
baTTc TonwmHon 100 MM, € 061MLOBOYHBIM CJIOEM U3 FPAHUTHBLIX MAUT Ha OTHoce. ConpoTMBIIEHNE
Tensonepenayvye 3TOW CTEHbI PpaBHO

BRI =147 +0,25/0,26+0,1/0,045 + 1723 = 3,34 u° °C/Br.

= 4613 m* 2

CTeHbl NepBOro TUMa NMMEKT njaowagb Ay npu obwen nnowann scex gacagos 7081 m

CpegHee cCoOnpoTUB/IEHNE TeMJlonepenaYye CTeH 34aHNs onpeaenstoT no ¢gopmyse (10) paBHbIM

n .
RY = 4,15 (A, /RL) = 7081/(1256/33 +1212/3,28+ 4613/ 3,34) =
i=1

=3 3m BT

MOCKONbKY CTEHbl 34aHUSA UMEIT OAHOPOAHYIO MHOMOC/IONHYI0 CTPYKTYPY, TO MPY HaIMYUN OKOHHbIX
npoemMoB, 06pasyloLLNX B CTEHaX OKOHHbIE OTKOChI, KO3(PPULMEHT TENN0TEXHNYECKON OAHOPOAHOCTH
HapPY>XHbIX CTeH npuHAT 7 =0,9.

Torpna npueegeHHoe CONPOTUB/IEHNE TenJsionepenaye CTeH 34aHuns, onpegensemoe no gopmyne (11),
paBHO
R?‘

u)

=r-RY = 0933 = 2,97 w2 °C/Br.

MokpbITHe (AD - 29101"‘2) 3[aHNS, BbINOJIHEHHOE B BUAE MOHOJINTHOWN »Kene306eTOHHOW ManThI
TONWWMHON 220 MM, yTENNEHO ABYMS CNOSAMU MUHEPASIOBATHbLIX MAUT: BEPXHUN 3aWNTHbLIN C/10N -
nauTbl Pyd baTTc B ToAwmHom 40 MM U HUXKHUIA Con - NnanTel Pyd baTtTc H ToNwmHON 150 MMm.
CBepxy NOKpbITUE UMEET KEPAM3NTOBYIO 3aCbiNKy CpeaHen TOMLWMHON 120 MM 1 LLeMeHTHO-MecYaHyto
CTSXKKY TOALWMHON 30 MM.

COI'IpOTI/IBJ'IeHI/Ie Tennonepenaye nokKpbiTnga CoCtaBunio

R, =1/87+0.22/2,04+0,04/0,048 + 0,15/0,045 + 0,12/ 0,23 + 0,3/ 093 +
+1/23 = 499 1° /B,



- 2
OKHa 1 BUTPaXXn 340aHNA (ﬂF 1424 w ) BbIMOJIHEHLI N3 6/10KOB C nepenneTamMmm N3 a1loOMNHNEBDLIX
CnaBoB C 3anoJIHeHNEM U3 OBYXKaMepPHbIX CTeKJ/10MaKeToB C TOJILWMNHON BO3[YLUHbIX MPOC/IoeK 12

ro_ 2_0
MM. Mp1BeneHHoe CONpoTUBAeHNe Tennonepenayde ~o = G43u™ CET

_ 2
CBeTonpo3pavyHoe NoKpbITUE KYNoa (ASCJ‘ 288 ) BLINOJIHEHO 13 BJIOKOB C nMepenieTaMmn 3

aJIOMNHMEBLIX CMJ1aBOB C 3aMoJIHEHNEM U3 OAHOKaMepPHbIX CTEKJI0MNaKeTOB C HapPy>XHbIM CTEKJIOM
Tpuniaekc n BHYTPEHHUM CTEKJIOM C CeJIEKTUBHBLIM MOKPbLITUEM. an/IBeJJ,eHHoe conpoTunBJsieHne

o 2_0
Tennonepepave e = Lo uTCBT
Orpa>k4eHusi oOTanaMBaeMoro noAsasna (Mos U CTeHb) KOHTAKTUPYIOT C FPYHTOM. OnpeaesieHune
NpVBEAEHHOrO CONMPOTUBNIEHUS TENJIonepeaaye orpaxAeHNn, KOHTaKTUPYIOLMX C FPYHTOM,
OCyLLeCTBNAETCA MO CelyloLlei MeToanKe.

2
A =4006 m o
05 3TOro orpakAeHus, KOHTaKTUpYytoLwme ¢ rpyHToMm (7 ), pa3bMBalOTCA Ha 30HbI LUMPUHOM

2 M, Ha4uHasa oT BepXa HapPyXHbIX CTEH nNoAaBajia, KOHTaKTUPYOLWNX C TPYHTOM.

Mraowann 30H 1 UX CONMPOTUBJIEHUS TernJonepenaye

Aﬁ,Mz

Ry w2 C/Br

3oHal (634 |2,1

3oHa ll [592 (4,3

3oHa lll 556 |8,6

3oHa IV 2224 |14,2

lMprnBeneHHoe CONPOTUBEHNE TenJsonepenaye orpa>kgeHnn No rpyHTy, onpegensemMoe rno gopmyse
(10), paBHO

R} = 4006 /(634721 +592/4,3+ 556/ 8,6 + 2224/14,2) = 6,06 m->C/Br,

fr
71.2.2 MNMpuBepeHHbIN KO3(hdULMEHT Tennonepenayn Ko Yyepes Hapy>XHble orpaxjatouime
KOHCTPYKLMUN 34aHUA onpeaenseTtca no gopmyne (I.5) npunoxeHusa I' CHul 23-02 no npuesefeHHbIM
CONPOTUBNEHUAM Tenaonepenaye oTAeNbHbIX OFrpaXKaloWwmMX KOHCTPYKLUUA 060104KN 34aHNA U UX

naowaansam

KL = (5657/2,97 +1424/0,45+ 2010/4.99 + 283/ 0,6 + 4006/ 6,06)/14285 =
- 0476 Brf (2 ~C)

nf
£.2.3 YCNOBHLIN KO3(h(pULMEHT Ternaonepenayn 34aHns K , Y4UTbIBaOLWNIA TENJIONOTEepn 3a cHeT
MHUALTPaUUN 1 BEHTUAALMK, onpefenseTcs no popmyne (I.6) npunoxeHusa I CHulM 23-02. Mpw
3TOM

yaesbHas TeNJ0eMKOCTb Bo3ayxa © =~ ]KHXI(“T'OC);

Pv=0,85;

- 3
oTanJmBaeMbln o6beM 30aHUSA Vy = 72395 :



sum _ 2
O6LL|,aF| naowanb BHYTPEHHUX I'IOBerHOCTeIZ Hapy>XHbIX Orpa>xgatomnx KOHCprKLI,VIIqug = 14285m ;

cpenHAas NA0THOCTb MPUTOYHOrO BO34YyXa 3a OTONUTENbHLIN Nepuod onpeaenseTca no opmyne (I.7)
npunoxeHusa I CHull 23-02

o =353/[273 + 050t + 2,0 )] = 353/[273+0,5(21 - 28)] = 1,3 1smim>

CpefHSas KpaTHOCTb BO34yx000MeHa 30aHUS 3a OTOMNUTESIbHbIM Nepno pacCYnTbIBAETCH NO
CYMMapHOMY BO34yX000MeHyY 3a CHeT BEHTUAALUN U UHPUAbTpaunm no cdopmyne (I.8) CHull 23-02

ng = [[Lm, )/ 168 + (Gyp doe 1 165)/ (BT, )
: (5.2.1)%

roe LV- KOJIN4eCTBO NPUTOYHOIO BO3AYyXa Mnpu MexXaHN4YeCKon BEHTUNALNN.

Mo NPoeKTy KOAMYEeCTBO NPUTOYHOrO BO3A4yXa, MOCTYMNaloWero o 3TaxaM, COCTaBNAAET: LLOKObHbI
3 . 3 y 3 . 3 .
3TaXK - 69298 M 1 | 111 3Tax - 34760M | - 2.1 3Tax - 19240 ¥ /4 - 3.1 3Tax - 30890 ™ /4, - 4-i1
3 . 3 . 3
3Tax - 14690M /4 | - 5.1 3Tax - 37460 ™ /1 - TexHUYEeCKUN 3Taxk - 3610 /3

%v_ 4ncno yacoB paboTbl MEXAHUYECKON BEHTUALMMN B TeYEHNE Heenn; COraacHo
TEeXHOJIOrn4YeckoMy pexxumy paboTbl 3gaHUA 4-1 1 5-1 3Ta)KM BEHTUAMPYIOTCSA C MOMOLLbIO

MEXaHUYeCKON BEHTUNALIMMN KPYTIOCYTOYHO B TedeHne Heagenm 168 4 (*v), onHa TpeTb npuToka
LLOKOJIbHOr0, 1-ro u 2-ro aTa)keun, a Tak>Xe NPUTOK 3-ro sTaka 1 NoAKynoJsIbHOro NPOCTPaHCTBa - B

TeyeHue 40 4 B Hepento (*¥), ABe TPeTM LLOKONBLHOrO, 1-ro 1 2-ro 3Taxken - B TeyeHune 8 4 B Hegento (

?ﬂv)

’

B - konnmuecTeo NHUIBLTPYIOLWErOCs BO3AYXa B 34aHMe Yepes orpakaatolime KOHCTPYKLUNN B
Hepaboyee BpeMs - AN 06LLIECTBEHHbIX 34aHWIA onpenenseTcs no gopmye

- 1
G:'nf —U,ﬁﬁv'Vh’ (1.2.2)

1 1 _ 3
Vi oTanJimBaeMbln 06bem nomelleHuin 3gaHus, paboTtatowmx 40 4 B Hegento, Vp = 33154 m ;

k- KO3thDULMEHT y4eTa BANAHUSA BCTPEYHOro TEMI0BOr0 NOTOKa B CBETOMPO3PaYHbIX KOHCTPYKLUSX,
PaBHbIN A1 KOHCTPYKLMKU C OAUHAPHbLIMY NepenneTamun £ =1;

M.

mf . 4MNCN0 HYacCoB y4€Ta I/IHCpI/IJ'IpraLI,I/II/I B Ted4eHune Heaesin, paBHoe Ond paccMmaTpmBaemMmoro 3aaHnma
m.o. =168—n

mf v=168-40=128 y.

Torpa

®a ={[(14690+37460)168+(41099+30890+3610)40+82199,8]/168+
(0,5-0,85-53154-128)/168}/0,85:72395=1,48 1/4.

MoncTtaBnas NpueBefeHHble Bbille 3HaYyeHusa B popmyny (IM.6) CHull 23-02, nonyynm

K = 0.28em, B Vyp ik / AZ™ = 0,2811480,85723951,311/ 14285 =
- 2,337 Brf(w?-C)

2.4
9.2.4 O6bwinin KoshpuumeHT Tenaonepenadn 3gaHns Km’BTf(M C)

npunoxeHusa I CHull 23-02

K K K!f—04;6 233;_28133 'lll( 'OCJ
m m m » » a T I

91.2.5 HopMupyeMble 3Ha4YeHNSA CONPOTUBIIEHUA Ternonepeaaydye Hapy>XHbIX Orpak AatoLLmnx



KOHCTpPYKUMin cornacHo CHuMM 23-02 ycTaHaBAMBAOTCA B 3aBUCMMOCTU OT FPaayco-CyToK

OTONUTEJNIbHOro nepunoaa Dy palioHa CTpOMTEeNbCTBA OJ1S Ka)KA0ro Buaa orpaxaeHus. B tabnuvue 4.1

R r .
npuBefeHbl 3HAYEHUS HOPMUPYEMBIX ~ ™4 N NPUBELEHHbIX & CONpPOTUBNEHUIN Tenjonepenaye BMaoB
orpakAeHuin paccMaTpuBaemMoro 3gaHus.

A r .
Tabnvua 4.1 - BennymHbl HopMUpyeMbIX 72 11 NpuBeAEeHHbIX £ COMPOTMBIIEHN Tennonepeaaye

BUOB OrpakAeHUi 30aHUs

N n.n.|Bug orpa>kgeHus ng,Mz'OCfBT R;,M2-°CIBT

1 CTeHbl 3,28 2,97

2 MokpbiTHe 4,88 4,99

3 OkHa 0,552 0,45

4 CTeHbl 1 non no ) 6,06
FPYHTY

5 OcTekneHue Kynona |- 0,6

Kak cnepyeT n3 Tabaunubl, 3Ha4YEHUS NPUBEAEHHbIX COMPOTUBIIEHUI Tenaonepenaye A CTEH N OKOH
HWXe HopMUpyeMbixX BenndnH no CHul 23-02. OgHako 3To gonycTtmMo cornacHo 5.1 B CHull 23-02,
TaK KaK 3Tu BeNYUHbI By oyT Oasiee MpoBepeHbl Ha COOTBETCTBME MO NoKa3aTeslo yaelbHOro
pacxofia TernJjioBoW 3HEepPrnm Ha OToMNJIeHne 34aHuUS.

91.2.6 TemnepaTypa BHYTPEHHEN NOBEPXHOCTM CBETOMPO3PaYHbIX KOHCTPYKLMUIA AOJKHA ObITh NS
FOPM30HTasIbHOrO OCTEKJIEHNS HE HVKE TeMMepaTypbl TOUKM Pockl @ : npu
Ly = 21°C H gy =55% 14 = 116°C

, 4191 OKOH He HuXe 3 °C npu pacHeTHbIX YC10BUSAX.

TemnepaTypy BHYTPEeHHEN NOBEPXHOCTN HapPY>XHbIX OrparKaeHn Fint npwv pacyeTHbIX YCI0BUAX
cnepyeT onpenendaTtb rno gopmysne

Tinr = Ling ~ [ﬁmf Loy )"((R;"amf)*
(4.2.3)

Ona ceeTonpo3payvyHoOro KynoJsa
T = 21— (214 28)/(0,69,9) =11,75°C >¢,5 = 11,6°C
AnAa OKOH

Toe = 21-(21+281/(04587)=87°C > 3°C.

CnepoBaTenbHO, TeMrnepaTypa BHYTPEHHEN NOBEPXHOCTU CBETOMNPO3PayHbIX KOHCTPYKLUA npu
pacyeTHbIX YCNOBUAX yaoBneTeopseT TpebosaHuam CHull 23-02.

91.2.7 O6BEMHO-MNAHUPOBOYHbIE XapPaKTEPUCTUKN 30aHNS yCTaHoBNEHbI no CHul 23-02.

OTHOLLEHMe NMIOLWaAN HAaPY>KHbIX OrPaKdaloLLMX KOHCTPYKLMIA OTananBaeMoi YacTu 34aHus K
nonesHoun nnowann *:



— S
F=A47 4 214285/15241=0,94.
Koa(hpuumeHT oCcTekNeHHOCTN hacanos 34aHNS e

J=4r 1 &y4F 21424/7081=0,2
(no Hopmam CHuM 23-02).

des
[MoKka3aTesb KOMMAaKTHOCTU 34aHnua ™¢ , 1/Mm:

das _ poum
ke = AT Vh 214285/72395=0,197.
91.2.8 B 30aHUM NMpUMEHEHEI criegylowme sHeprocbeperatowme MeponpmuaTuns:

- B KQ4YecCTBe yTenanTensa orpa>kaalnWwmx KOHCTPYKLUUNA 30aHNS NCMONb3YIOTCSA 3(heKTUBHbIE
Tennon3oNAaLUMoHHbIE MaTepnasbl C KodddunumeHTom TennonposogHocTn 0,045 BT/(M-°C);

- B 3laHMN YCTaHaB/MBAOTCS 3 DEKTUBHBIE ABYXKAMEPHbIE CTEKJIONAKEeTbl C BbICOKUM
COMPOTUBJIEHVEM TErNonepenaye;

- B 34aHNN nNpeaycMaTpmnBaeTCAa NPUTOYHO-BbITAXHAA BEHTUNALNA C aBToOMaTu3aumen;

- NMPMMeHeHO aBTOMaTU4YeCKoe peryjanposaHme TensiootTnayd4m otTonnNTebHbIX I'IpI/I6ODOB C nomMmouwbto
TEPMOCTATOB NpPU LUEHTPaJIbHOM peryamnposaHmnn Tenso0Bomn Heprumnn.

Of =[0h — (G + s e]Bn (5.3.1)

roe I oblwme TenaonoTepn 34aHNS Yepe3 Hapy >KHble Orpakaatowme KOHCTpyKunn, MIOx,
onpegendemble no 4.3.2;

Cint _ ObiTOBbIE TENJIOMOCTYMNJIEHUSI B TEYEHME OTONUTENBHOro nepuoaa, M)k, onpenensiemMmbie No
4.3.3;

s TENJI0ONOCTYNJIEHNS Yepe3 OKHa U hoHapn OT COJIHEYHOW padnaLn B TeYEHME OTONUTESIbHOIO
nepuoga, MIx, onpepnensemble no 4.3.4;

Y- KO3I(PPUUMEHT CHUXKEHMNS TEMIOMOCTYMIEHNA 3a CHET TEMJIOBON MHEPLMN OrpakaatoLwmx
KOHCTPYKLWIA, ONs pacCMaTpMBaeMoro 3gaHus ¥=0,8;

- KO3(hPULMEHT 3(pHEKTUBHOCTM aBTOPEryIMPOBaHNSA NoAadYn TeNAOTbl B CACTEMAX OTOMJIEHMUS, B
Kopryce NnpuMeHeHa ABYXTPYOHas cMcTeMa OTOMNEHUSI C TEPMOCTATUYECKUMN KPaHaMK Ha

oToNMTEeNbHbIX Npnbopax, ‘:=0,95;

B KO3(hPULIMEHT, yYMTbIBAIOLWMIA AOMONHUTENbHOE TennonoTpebaeHne CMCTEMbl OTOMJIEHUS,
CBA3aHHOI0 C ANCKPETHOCTbIO HOMUHAJIbHOIO TEMJIOBOr0 NOTOKa HOMEHK/IaTYPHOro psaaa
oTONUTEsNbHbIX NPUBOPOB, NX AOMNOJIHUTENbHLIMU TEMNJIONOTEPSMM Yepes 3apafMaTopHblIe Y4acCTKuU
Orpa>kAeHWn, NOBbILLEHHON TeMNEepPaTypor BO3AyXa B YIr/I0BbIX MOMELLEHMSAX, TEMJONOTEPAMN
Tpyb6onpoBOAOB, MPOXOASLLNX Yepe3 HeoTan/JMBaeMble NoMeLLeHns, Ana 34aHNN C oTanJMBaeMbIMU

rnoasanamMmu Pa =1,07.

£.3.2 Obwine TennonoTepmn 34aHNA 3a OTONUTENbHBLIN Nepuog onpegensatoT no dopmyne (I.3) CHuM
23-02

Oy = 0,0864 k,-D - A7 = 0,0864-2 813535514285 = 18605762 M=

$1.3.3 bbITOBbIE TEMJIONOCTYMJIEHNSA B TeYeHVe OTOMUTESIbHOIr0 Nnepmnoaa onpenesiaiT no gopmye
(r.10) CHwnl 23-02

O = 00864 gy -z A4 , (4.3.2)



roe 4 ANns obLIeCcTBEeHHbIX 3IaHUI - pacyeTHas Nollaab, onpegensemMas Kak CymMma nsouianen
BCEX MOMELLLEHWI, 338 UCKJTI0YEHMEM KOPUA0POB, MEPexoao0B, IECTHUYHbIX KNeTOK, JIMPTOBLIX LWaXT
BHYTPEHHUX OTKPbITbIX JIECTHULL U MaHAYCOB; B pacCMaTpPMBAaEeMOM 3[aHNUN NJoWalb KOPUAOPOB,

- _ _ 2
JIECTHUYHBIX KNETOK, IMMTOBLIX LWAXT cocTaBnseT 3316 M. Torna 4 =13241-3316 = 11525 m ;

9t - BeNIM4NHa BbITOBbIX TENNOBbIAENEHWI Ha 1 M2 niaowann obwiecTBeHHOro 3gaHuns,
yCTaHaB/MBAEMbIX MO pacyeTHOMY Yncay nogen (90 Bt/4en), HaxoaaLWmMXCa B 34aHUN, OCBELLEHUS,
MeANLMHCKOIro N APYroro TexHonornyeckoro obopyaoBaHus, B TOM YUCIe KOMMbOTEPOB (Mo
YCTAaHOBOYHOM MOLLHOCTM) C y4eToM pabo4ynx 4acoB B Heaesno. TenoBblAENIEHUS B TEYEHMNE HeOeNN:

OT Nt0JeN, HaXoAALIKMXCS B KOpnyce

Oy = 90(100-168 + 40040 +1200-8)/168 = 22714 Br = 22,7 kBt

OT UCKYCCTBEHHOr o ocseleHns (c KoadPunumneHTom ncnosbiosanHusa 0,4) %) =149,4 kBT;

OT MEOULIMHCKOro 1 ApYyroro TexHosornyeckoro obopynosaHus; ot kKomnetoTepos 897 kBT,
KO (PMUMEHT NCMOSIb30BaHUA KOTOPbIX MO BpeMeHN B TedeHne Hegenn 0,35, Torga s
=0,35x897=314 kBT.

NToro

Gi = (D + Qg + Q) A = (227 +149,4 + 3143107 /11925 = 40,3 Br/u®

’

Zht - T0 xe, 4TO B hopmyne (1), “# =231 cyT.
Torpa

Clae = 00864408 23111925 = 9710560 M .

9.3.4 TennonocCcTynjaeHnsa 4epes oKHa U hoHapu OT CONTHEYHOW paanaunm B TeHEeHNe OTONMUTENIbHOI O
rnepuoda An4 YyeTbipex hacafoB 30aHUA, OPUEHTUPOBAHHLIX MO YeTbIPEM HaNpaBJIEHNAM,
onpepensaTca no opmyne (I.11) CHull 23-02

Os = trkp(dpdy + Apaly + Apads + Apaly)+ Toy Koy Aoy o
, (4.3.3)

rp,eTF’ Fagp . KO3 PULMEHTBI, YYNTbIBalOLMNE 3aTEeHEeHNe CBETOBOIo NpoemMa COOTBETCTBEHHO OKOH
OCTEeKNIeHUsa KyroJia Henpo3pavyHbIMU 31eMeHTaMun, A4 3arnoJIHEHNA CTeKJIoNakeTaMn B 0AUHAPHbIX

= Ty = 085
anloMUHMeBbIX NepennieTax 'F - sy T 507,

kf’k“-?— KO3(p(PUUNEHTBI OTHOCUTESIBHOIO NPOMYCKaHWUA COSTHEYHON paauaunum ons

cBeTornponyckKatowmx 3amno/IHEHUN COOTBETCTBEHHO OKOH U Kynona: onAa AByXKaMepHbIX

CTEK/I0MNaKeToB OKOH “F =0,76; ons OO HOKaMepPHbIX CTEKJIONAKETOB C BHYTPEHHUM CTEKJIOM C

CeNeKTUBHbLIM NOKPbLITUEM £sq =0,51;

Api Ap. Apz Apa nJoLwann cBeTonpoemMoB hacaaoB 34aHNSA, OPUEHTUPOBAHHLIX MO YeTbIpeM
HanpaBieHUsM,

Apy =174 1%, Apy =613 %, dps =155u%; Apy = 48212,

- 2
A“J’ - NJowanb CBETOMNPOEMOB Kymnoaa, "Q“J’ 288 u ;

Nody da iy CpenHss 3a OTOMUTESbHbLIN MEePUoa BeNMYMHA CONIHEYHOW paavaLlum Ha BepTUKasbHble
NMOBEPXHOCTU MPU AeNCTBUTENbHbIX YC0BUAX 06/124HOCTN, OPUEHTUPOBAHHASA MO YeThipeM dacangam
3[1aHuNA, NS YCNOBUA MOCKBbI



I = 43M O/, Iy = 835MTim?, I3 = 1984 MITwin? ; [, = 835 MITxiu ;

Fhor CpenHss 3a OTONUTESNbHbIN Nepuoa BeNYMHaA CONIHEYHOM paanaLnum Ha ropU3oHTasIbHYO
NMOBEPXHOCTb NPWU AEACTBUTESNIbHbIX YCN0BUSAX 061a4HOCTH, ANa MOCKBbI For = 1033 M,I[mmz;
o= 0,85-0,?6-(-43-1?4 +E30-613+ 1284155 + 835-482) +

+ 0,850 511039288 = 923862 M Tx.

0!

3Hasa 3Ha4YeHUs COCTaBAALWMNX TennonoTepb n TeI'IJ'IOI'IOCTyI'IJ'IeHVIIZ B 34aHWMe, onpegeianm " no

dopmyne (4.3.1). Pacxon TeNN0BOW 3HEPrMn 3a OTONUTESIbHbLIA NEPUOL paBeH
@f =[18605762 - (37103560 + 923862 10,8 % 0,95]1,07 = 11260254 M=

9.3.5 Pac4eTHbIN yaesbHbIA pacxon TenJ0BOW SHEPrum Ha OTOMAEeHNe 34aHNA 3a OTONUTENIbHbIN

das 3.
nepuop i -EHEMTCEYT] o0 ne nenaeTca no dopmyne (M.1) CHuM 23-02

gfes =107 Q17 1 Dy )= 107 11260254¢(72395% 5359) = 29 I{I[)Kf(ME-°C-cyT)

ONna NATUAITa)KHOro 1Ie4ebHOro yypexaeHna HopMnpyemoe 3HavyeHune cornacHo Tabanue 9 CHull 23-
02 paBHO

qu =31 lxl (MB -°C-|:3rr).

CnepoBaTenbHo, TpeboaHusa CHul 23-02 BbINOHAKOTCA.

91.3.6 UcxoaHble gaHHble, 06 bEMHO-NTAHNPOBOYHbIE, TEMNIOTEXHNYECKNE U SHEPreTnYecKme
rnokKasaTesn 34aHNS 3aHOCATCA B SHepreTu4ecknin NnacnopT 34aHns, popMa KOTOpPOro npueeneHa B
npunoxeHun IO CHull 23-02.

3AKJTFOYEHUNE

OrpaxkpatoLwme KOHCTPYKLUNM 5-3Ta)KHOr0 34aHMA ne4ebHOoro y4pe K 4eHus COoTBETCTBYIOT
TpebosaHusam CHull 23-02.

CTeneHb CHU)XEHNA pacxoda dHEPrunm 3a OTONUTENbHbIN Nepnon paBHa MUHYC 6,45%.
CnepoBaTesibHO, 34aHne oTHoCUTCA K Knaccy C ("HopmanbHbIN") NO 3HEpreTnyeckomn
3pheKTUBHOCTMU.



N MNokasaTenm Hopmunpyembie|PacyeTHble
mn.nm. 3HayeHuns 3Ha4veHns
1 |TemnepaTypa Ha BHYTPEHHEN NMOBEPXHOCTU ocTekNeHus, °C:
OKOH 2
Tint 23 F =87
Kyrnona scp s _
Tt 2116 T =1175
2 IMoka3aTeslb KOMNAKTHOCTW 3AaHUS e, 1/m ) ks =0,197
PacyeTHbINn yaeNbHbIA pacxon TensJoBOW 3HEePrun Ha oTonjaeHue p
3 . I{;E[)K.'r M3'°C'C ) Cj’;gg = 3] Q'hgs = 29
3[laHNA 3@ OTONUTENbHbIA nepuog k- T
20 _
4 ConpoTuBneHue Ternsionepenaye o, m”ClBr
CTEHOBbIX OrpakeHuin B —313 RS _ 507
NOKpPbITWSA R =422 RIS = 499
OKOH R =58 R =45
OCTEKJIEHUA Kyrnona - R%E _ 06

Sep
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