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M3meHeHune Ne 1 k CIN 230.1325800.2015 «KoHCTpyKUMK orpaxaarowme 3aaHun. Xapak-
TePUCTUKU TENSIOTEXHUUYECKUX HEOOAHOPOOHOCTEN»

YTBepXxaeHo u BBeAeHO B aeicTtBue MNMpukasoMm MuHUCTEpPCTBA CTPOUTENLCTBA U XUITUILHO-
KOMMYyHaribHoro xo3siicrea Poccuiickoi ®egepaumm (MuHcTpoit Poccum) ot 27 ceHTa6pa 2018 . Ne 626/np

Dara sBepeHua — 2019—03—28

CopepxaHue

Mpunoxenue A. HaumeHosaHue. N3noxuTb B HOBOW peaakumu:
«Mpunoxexue A Tunosas pa3bueka Ha TENNO3ALUUTHLIE ANEMEHTLI OCHOBHLIX BUAOB CTEHOBbLIX OrpaXx-
JaloLMX KOHCTPYKLMIA, MOKPBITUI U YePAAYHBIX MEPEKPBITUM .......oeeieiiiiiiieeeitieeeieeeeeiieeeseeteeeesteaeenaeeenaneeaeas ».
Mpunoxenue I HaumeHoBaHue. U3noxmTb B HOBOW peaakuuu:
«Mpunoxenue I Tabnuubl pacHeTHbIX 3HAYEHUI YaeNbHbIX NOTEPb TENNOTLI Yepes
HEOAHOPOAHOCTU OTPAXKAAIOLLINX KOHCTPYKLIMM ....eeeiniiieieiiiiee ettt e e
1 WBbI kKNaaku u3 GNoOKoB Nnerkoro, 0060 NErkoro U A4enCToro 6eToHoB
I2 Tapenwuatbiil aHkep B CPTK u cuctemax Hapy>kHO TennNon3onaLumn
C BEHTUNUPYEMOM BO3AYLLUHOMN MPOCIIOMKOM ....ceeeieeiiriieienieeietiaeeesenreenereesesnnnessssneeenes
I3 ConpsXeHUe NuT NEPEKPLITUSA CO CTEHON
To4 YIIIBE CTEH .ottt e
I.5 MpuMbIKaHNE OKOHHOTO BNOKA K CTEHE .....eeiiireieeeeecnaens
I.6 MpuMbIKaHWe CTEH K LOKOJSIbHOMY OrpaXXaeHUIo
I.7 Yanbl, co3gaBaembie pasnuyYHbIMU BUAAMU CBA3EN B TPEXCMONHBIX
HKENE30DETOHHBIX MAHETISIX ....uvvieeeieieaneeeeesetieesateteaataeenaeeesaneaeeamseesanseeaaasneeaaneeeannn
I8 Y3anbl HAPYXXHbIX KAPKACHO-OOLLUMUBHBIX CTEH ......ooeviiiiiieiiieieeiieeeaeeieeseeeeeeeeeeeeneeeeas
FO VBB HODC ...t ettt ee sttt e e e e e st e e e e e e ssmnraeaneaeannrnaeeneean
.10 ConpsbieHne CTeH C COBMELUEHHbIM KPOBEMNbHbLIM NOKPLITUEM ..
[ 11 V3B KPOBITN ...vneiiiieeeeeeeiiiie e e e senr e e eseiritte et sintnetesstmabeeeeaeenamraeasees sananns
I12 ¥Y3nbl nepekpbiTUi Haa HeoTannMMBaeMbIMK NOABANaMuU N NOANONbAMU
(13 Y31bl TUMOBDBIX BOPOT ..iiieueiieieeieeinneeeeereteieteeeesisiataesessesssnraeasaaansseeessssssnnnenasenss ».

2 HopmaTtuBHbIE CCBIITKU

McKknounTb HopMaTuBHYIO cebifky: «FOCT P 53786—2010 «CuctemMsbl hacagHbie TENNON30NALUOHHLIE
KOMMO3ULMUOHHBIE C HAPY>KHBIMM LUTYKATYPHLIMU CROAMU. TEPMUHLI U ONPEAENEHNS».

[OonOnHUTE HOPMAaTUBHOM CChLISIKOW B Cneaylowen peaakumm:

«[MOCT 33740—2016 Cucrembl hacagHble TENNOU3ONALUOHHBLIE KOMMO3ULIMOHHBIE C HAPY>XHBIMU LLITY-
KaTypHbIMU CrOSIMU. TEpMUHBI M ONpeaeneHns».

JononHuTtb cobinky Ha CIM 50.13330.2012 cnosamu: «(C uameHeHnem Ne 1)».

3ameHUTb 0603Ha4eHune: «CM 131.13330.2012» Ha «CIM 131.13330.2018».

MpunoxeHne A

HaumeHoBaHue npunoxeHusa A. N3n0XuTb B HOBOW pegakumu:

«MpunoxeHue A

Tunoeaa paszéuBka Ha Tensno3alWUTHbIE 3fIeMeHTbl OCHOBHbIX BMAOB CTEHOBbLIX Orpaxaaroumx
KOHCTPYKLUUMA, NOKPLITUIA U YepaavYHbIX NepeKpbITUAY.

Paspen A.1. AckniounTb.

Pasgen A.2. 3ameHuTtb ccbinky: «FOCT P 53786» Ha «OCT 33740».


https://www.stroyinf.ru/russian-certificate/rostest-ru.html
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3aMeHUTL CrnoBa: «- BUTPAXKHOE U MOAYIIbHOE OCTEKINEHWUE.» HA «- CTEHbI C BHYTPEHHUM YTENMUTENEM.».

Pasgen A.3. Bropon a63au. M3noxuTb B HOBOW peaakuuu:

«[ANsi KaXKaoro U3 nNepeyvmcrieHHbIX BUAOB CTEHOBbLIX KOHCTPYKLMIA hOPMUPYIOT TUMOBON HABOP SnemMeH-
TOB, pykoBoAcTBysicb A.3.1—A.3.6. Ecnu Tabnuupl ¢ yaenbHbIMU NOTEPSMU TENMNOTbl ANIEMEHTa €CTb B MpU-
noxeHuu I, TO NPUBOAAT CChINKY HA COOTBETCTBYIOLLYIO TaOnuuy.».

JononHutb npunoxexue pasgenamu A.5 n A.6 B cneayloLei pegakumm:

«A.5 K Hanbonee pacnpocTpaHeHHbIM MOXHO OTHECTU MOKPbLITUS U YepaadHbie NepeKkpbITUA crneayo-
LLUMX BUAOB:

- COBMELLEHHbIE KPOBESIbHbIE MOKPLITUS;

- YTenseHHble CKaTHbIE KPOBMU,

- yepaadyHble NepekpbITUA XONOAHbIX YepAaKoB.

A.6 [lnsA KaXKgoro u3 nepevncrieHHbIX BUAOB NOKPLITUI U YepaadHbIX NepekpbiTuii HOPMUPYIOT TUNOBOK
Habop anemMeHTOoB, pykoBoACTBYACh A.6.1—A.6.3. Ecnu Tabnuubl € yaenbHbIMK NOTEPAMU TENMOThI ANIeMeHTa
€CTb B NpUnoxeHuu I, TO NPUBOAAT CCbINKY HA COOTBETCTBRYIOLLYIO Tabnuuy.

A.6.1 CoBMeLLEHHbIE KPOBESbHbIE NOKPbITUA:

1) kpenex yrennutens (Tapenbyarblii aHkep) (tTabnvua 4);

2) COMNpSHKEHUE CTEHbI C COBMELLIEHHBIM KPOBENMbHbIM MOKpbITUEM (Tabnuubl 081—I.92);

3) npumMbikaHue kposnu k hoHapio (Tabnuubl .93, 94);

4) pechopmaLmoHHbIN WoB (Tabnuua r95);

5) y3en ycraHoBku asparopa (tabnuua I.96);

6) nponyck anekTpuyeckoro kabens Yyepes COBMELLEHHOE KPOBENbHOE NOKpbITME (Tabnuua n97);

7) nponyck nyyka Tpy6 Yyepe3 COBMeLLEHHOEe KpOBerbHOE NoKkpbiTue (Tabnuua r.98);

8) npoxoxaeHue KOMOHHbI Yepe3 COBMELLEHHOE KPOBESbHOe NOKpbITUe (Tabnuubl M99—T.102).

A.6.2 YTenneHHble ckaTHble KPOBU:

1) y3en npoxoxaeHus cTrponun Yyepes yrennurens (tTabnuua n103);

2) CONpPsHKEHNE CTEHbl U CKaTHON KPOBNH;

3) npuMbIKaHue KpoBnu K oHapto;

4) KoHek (Tabnuua n104);

5) enposa (tabnuuya n104);

6) npoxoxaeHue Tpyd U KONOHH Yepe3 CKaTHYIO KPOBMIO.

A.6.3 YepaauHble nepekpbiTMA XONOAHbLIX YEPAAKOB:

1) anemeHTbl KpenneHusa ytennutens (tabnuua r4);

2) conpsbKeHUe CTEHbl U YepAavyHOro NepekpbITUS;

3) npoxoxkaeHne BHYTPEHHUX CTEH Yepes yTENUTENb YepAaqYHOro NepekpbITUS;

4) npoxoXxaeHUe KONOHH Yepes3 yTennuTenb YepaaqyHoro nepekpbITUS;

5) nponyck anekTpu4eckoro kabens yepes yepaaqyHoe nepekpbiTUe;

6) nponyck ny4yka Tpy6 Yepes YepaadHoe nepekpbITUe.

Bce TunoBbie pa3buBku cBeaeHbl B Tabnuuy A.2. B Tabnuue kaxaas rpad)a CooTBETCTBYET KOHKPETHOMY
BUAY OrpaXkaaioLlein KOHCTPYKLUMK, a CTPoKa — OonpegerieHHoOMyY TennosawmMTHOMyY aneMeHTy. Ecnu aaHHbin
TENMO3aLYyUTHBIA 3NEMEHT NPUCYTCTBYET B KOHCTPYKLUM, B SIYEHKE HA MECTE nepecedeHuUsi CTOUT 3HaK «+».
Ecnu aonsi 4aHHOTO aneMeHTa B NPUnoXeHun I eCTb 3HaYEHUs1 YAeNnbHbIX NOTEPb TENMOTHI, N0 3HAKOM NpU-
BOAAT HOMepa Tabnuul, B KOTOPbIX OHU NPEACTaBNEHbI.

Tabnuya A2 — Tunosas pa3buBka Ha TENNO3aALUTHBLIC ATEMEHTLI OCHOBHbLIX BUAOB MOKPLITUIA U YepAadHbIX NePeKpLITUIA

HanmeHoBaHue CoBMelLieHHble YTenneHHble YepaauHble NepekpbITUA
TennosawuTHoro arnemMmeHTa KpoBenbHble NOKPbITUA CKaTHble KpoBnu XONOAHbIX Yepaakos
Tapenb4arblil aHkep + +
r4 r4
MpoxoxaeHue cTponun +
r104

ConpsikeHWe co CTeHoiA + + +

r81—ro2
¥Y3en ycraHoBku dhoHaps + +

ro3, r.o4
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OkoHYaHue mabnuupi A.2

HaumeHoBaHue CoBMelLLeHHble YTenneHHble YeppaayHble nepekpbITUa
TENNo3aLLYMTHOrO SneMeHTa kpoBenbHble MOKPLITUS cKaTHbIe KPOBNK XOMOAHLIX Yepfakos
OedpopmaLiMoHHbIi LWoB +
ros
Y3en ycTaHOBKMW aspaTtopa +
roe
Mponyck anekTpuyeckoro kabens + + +
ro7 r.o7 ro7
Mponyck ny4ka Tpy6 + + +
ros r.o8 ros
MpoxoxaeHNe KOMOHHbI + + +
r99—r.102
[MpoxoxzaeHne BHyTpeHHeh CTeHbI +
KoHek + +
r104
EHpoBa + +
104

MpunoxeHwue I
U3noxuTb B HOBOW peaakuuu:

«MpunoxeHue '

Ta6nuubl pacyeTHbIX 3HAYE€HUI yAeNbHbIX NOTEPb TENNOTbI Yepe3 HEOAHOPOAHOCTHU
orpaxaarouwmx KOHCTPYKLUMN

B HacToslLieM npunoxeHun cobpaHel o6paboTaHHble faHHbIe pacHeToB TeMNepaTypHLIX Nonei paga TUNOBLIX pe-
LLEHWIA Y3rOB CTblKa pasfnUYHbIX OrpaxaatoLmx KOHCTPYKLMIA MM pacnpocTpaHeHHbIX TENNONPOBOAHBIX BKNIOYEHWA.

Bo Bcex Tabnuuax npegcraBneHsl yaensHele notepu Tennotsl W, BT/(M-°C), unu x, BT/°C. KOHKpeTHbIW BUA yToY-
HsieTCs Nepeq Tabnuueid.

Kak npaBuro, nnockue aneMeHThl NpefcTaBnsioT coboii y4acTKn KOHCTPYKLUMMW, XapaKTepUCTUKN KOTOPbIX paccyu-
ThiBatoT no popmynam (5.2), (5.5), (5.6).

XapaKTepuUCTUKA 3NeMEeHTOB, He BOLIeALLMX B Tabnuubl, AOMKHb! 6biTb U3BECTHLI MPOU3BOAUTENIO U NOCTaBLLUKY
U3genuid, yaenbHble NoTepu TENNOTHI AOMKHLI ObITh BKIOYEHBI B TEXHUMECKNE CBUAETENBCTBA Ha NPOAYKLUIO MK anbbo-
Mbl TUMOBbLIX Y35108B.

PacueT TemnepaTypHOro nomnsi KOHKPETHOro y3na obnagaeT Gonblueil TOMHOCTBIO, U pesynbrathl Takoro pacyera
NpeAnoYTUTENbHLI MO CPABHEHUIO CO CNpaBOYHBIMU MaTepuanamu.

MaTtepuan npunoxeHus yropsiiodeH no Tumy y3nos. B pamkax kaxaoro nogpasjena npusefieHbl XapakTepucTUK1 of -
HOro M TOro Xe y3ra Ans pa3nu4Horo Belbopa CTeH, ¢ BapuaLWeil OCHOBHbIX, BAUSIIOWMX Ha TEMNNoBbIe NoTepu, napaMeTpos.

B npunoxeHun npeacraBneHbl criegytowue rpynnbl y3nos:

- wBbl KNagku u3 6rokos ocobo nerkoro u A4enctoro 6etoHa (Tabnuupl M1—I-3);

- Tapenwyatblid aHkep B COTK 1 cucTemax HapyxXHOW Tennousonsauunm ¢ BEHTUIMMPYEMOIiA BO3AYLUHOW NpOCIoiKoii
(Tabnuua I4),

- COMpPSDKEHUS MIIAT NEPEKPLITUS co cTeHamu (Tabnuybl M5—T.26);

- Yl cTeH (Tabnuubl 027 u I128);

- MPUMbIKaHWS OKOHHBIX GrTOKOB K cTeHe (Tabnuupl M29—"38);

NpUMbIKaHUe CTeH K pyHaameHTy (Tabnuubl 239 u M40),

pasnuyHbie BUALI CBA3E B TPEXCMNOMHLIX Xene306eToHHbIX NaHensax (Tabnuupl 41—.46),
HapyXHble KapkacHO-O6LUMBHLIE CTeHbI (Tabnuuybl M47—".68);

HaBecHble dacagHble cuctembl (HOC) (Tabnuypl 769—I80);
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- COMPSXEHUS CTEH C COBMELLIEHHbIM KPOBEMNbHBIM NOKpbITUEeM (Tabnuupl 181—.92);

- y3nbl kpoBnu (Tabnuubl F93—1I.104).

Kaxabli y3en conpoBoXjaeTcs onucaHneM, nepevncneHnemM OCHOBHbIX, BIUAIOLLUX Ha TEMNOBbIe NOTEpK, NapaMe-
TPOB U OCHOBHbIX 0COBEHHOCTEN.

B cnydasix, korga xapakTepucTUKK y3na 3aBUCAT OT BENUYUHBLI YTENSEHUs, B Ka4ecTBe BapbUpyemoro napa-
MeTpa BbIGUpaloT TepMUYECcKoe CONpoTUBNEHNUe yTennuTensa. Takum o6pa3om, Npu HanMuuu B KOHCTPYKLUW ABYX U
6onee nogpaa maywux crnoes yrennutens (c 6AU3KUMKU TeNNONPOBOAHOCTAMMU) MOXKHO MPUMEHATb 3HAYEHUS, NpU-
BeleHHble B Tabnuuax npunoxeHus [, ncnonb3yna cyMmapHoe TepMUYEeCcKoe COnpoTUBMEHUE CrioeB yTennutens. 3T1o
OTHOCUTCA K hacajHbIM YTENNUTENAM [ABORHOA NNOTHOCTU, NOCNOWHOMY YTEMNEHUI0 MUHEpanoBaTHEIMU NAUTaMK
M MeHONONUCTUPOIIoM B dacafax U Ha KpoBnsiX, K BHYyTPEHHeMY yTenneHnio B HECKOMbKO CNoeB C BO3AYLWHOW Npo-
CIOAKON.

OxBaTWUTb TOYHBIMU pacyeTami BCce BO3MOXHbIE BapUaHTbl PELIeHWA OfHOro 1 TOro Xe y3na He npeacTaBnsaeTca
BO3MOXHbBIM B CUINY pasHoobpa3ns KNMMMaTU4YecKUX paioHoB U (hMHAHCOBLIX BO3MOXHOCTEW. B cBasn ¢ atum npu co-
CTaBMeHNN YKPYNHEHHbIX Tabnul ¢ pac4eTHLIMU XapaKTepucTukaMn NpUuxoamnTca Bolbnpats Mexay Hanbonee LWMPOKUM
0XBaToM U Bonblueil TOYHOCTLIO pe3yrnbraTos.

B HacTosiLLleM NpUNOXEeHUN MPUHAT YMEPEeHHbIA KOMNPOMUCC MeXy TOYHOCTBIO U OXBaToM BapuaHToB. lNpu uc-
nonb3oBaHUM Tabnuy, 3Ha4yeHUs GonbLUIMHCTBa XapakTepMCTUK KOHCTPYKLWIA MonaaaloT B MPOMEXYTKN MEXAY 3Ha4YEHNAMM,
npueefeHHbLIMU B Tabnuue, U MX HaXOAAT UHTeprnonauueir. Pag Menkux Aetaneii KOHCTPYKLMIA HeusbexHo He coBnagaior,
YTO HecyLLeCTBEHHO ANS Leneil HacTosero ceoga npasun. [1pU ganvHeiilweid peanusayum Ha CTpoOiKe KOHCTPYKLUUS
NPeTepnuT paj UcKaxkeHnid. Bee aTn pakTopbl He NO3BOMSAIOT PacCYUTLIBATL Ha BLICOKYIO TOUHOCTb MPUMEHEHUR, NO3TOMY
noBbILLIaTb TOMHOCTH B ylepb oxBaTy y3noB HelernecoobpasHo.

[na KoMneHcaunn NorpeLlHoCT pacyeToB B NPUBOAUMBIE HUXKE iaHHbIe BHECEH HEBONbLUON (HECKONBbKO NPOLEH-
TOB) koadppuLmneHT 3anaca. KoschduLMeHT 3anaca BHeCeH He B KOHEYHbIA pe3ynbTaT, @ BO BXOAHbIE flaHHbIe ANA pac-
YeTa TemnepaTypHbIX nonemn, U3 HeonpegeneHHOCTU KOTOPbIX B NEPBYIO o4epefb U NosBNsANach MorpeLlHoCTb PpacyeToB.
B cBSian C 3TUM KO3 ULMEHT 3arnaca Heo[MHaAKOB AN PaarMuHbLIX y3r1oB KOHCTPYKLmn?.

MpuseneHHble HMXe Tabnuubl NpeAgHasHaveHsl A5 NOMOLLM NPOEKTUPOBLLMKaM NpU pacyeTe MpUBEAEHHOTo Co-
NPOTUBMEHUA Tenmnonepeaaqe orpaxgarolnx KOHCTPYKUMA. Takke npuBefAeHHble Tabnuusl MOryT BbITb UCMNONb30BaHbI
3KcnepTamu AN OLEHKW NpeaocTaBnaeMblX aHHbIX.

1 WBbl kNnagku U3 6nokKoB nerkoro, oco6o nerkoro u s4eucToro 6eToHoB

[aHHbIA TUN y3noB cneayeT yunTbIBaTb A5 BCEX KNaf 0K, B KOTOPLIX KNafKa BbIMOMNHAET Tenno3aluTHble dyHKLuM.
Hwxe npuBegeHbl Tabnuupl 3Ha4eHUIA YaenbHbIX NOTepb TeNNOThl 4NN KNafo4HbIX LUBOB B Kagkax 3 nerkoro, ocobo ner-
Koro u s4enctoro 6eToHoB. TabnuyHbIe 3HA4YEHUS NPUroaHbl ANSA NoBbIX 0AHOPOLAHbLIX KaMHel cOOTBETCTBYHOLLEHR Tenno-
NpoBOAHOCTU. [NA MHOTrOMYCTOTHBIX UK LLeNeBbiX KAaMHEN 3Ha4yeHWs!, NpuBeaeHHble B Tabnuuax, He NPUMeHUMbI U3-3a
OTNMYaIoLLIErocs Xapakrepa TennonepeHoca.

Knago4yHble LWBLI He NPOMep3atoT.

YaenkeHblA reoOMeTpUYeCKUii NokasaTenb 3TOro aneMeHTa BeCbMa 3Ha4MTeNeH 1 Ha NpakTuke konebneTcs B npegenax
oT 2 1o 10 M/M2. ToSTOMY, HeCMOTPS Ha Marble 3Ha4eHNs YAEMbHLIX NOTeph TENMOThI, SNeMeHT obs3aTeneH AN y4eTa.

B cny4yae apMupoBaHus LWBa METanNNUYECKOR CeTKOWM I CBSA3AMM, NMPOXOASALLMMM CKBO3b KNazKy, Mpy MCnonb3o-
BaHuu Tabnuy L 1—I 3 cnegyeT NpuHUMaTL SKBUBANEHTHEIA KO DULMEHT TENNOMNPOBOAHOCTY LBa, OnpeaenseMelii no

opmyne

29KB _ XCBS(():S + }‘pac (dLusa_ Sgé’)
pac — d ,
wBa

(r1)

rae Ay, — TEMNONPOBOLHOCTL MaTepuana cesAsn, Br/(m-°C);

}‘pac — TennonpoBOAHOCTL pacTeopa, BT/(M-°C);

SSP — cpenHasa nnowjajb cedYeHNs cBs3el, MPUXOAALLMXCA Ha 1 MON M CeYeHUs WBa (YYNTLIBAKOTCA TOMLKO CBA3M,
NepneHaNKynApHbIe K NNOCKOCTU CTeHbl), M2/M:;

d, 5, — TOMNWWHa pacTBOPHOIO LWBA, M.

wBea
B crnyyae nckpveneHus (yanuHeHus) WBa 3a CHET NepeBA3ku KNagKu U UHBIX MepOonpUATUA 3Ha4EeHUS Y enbHbIX
noTepb TeNMoTkl MPUHUMALOT No Tabnuuyam L 1—3 ¢ 3aMeHO TONLWMHEI KNagKkn Ha 3P eKTUBHYIO ANUHY LUIBA.

) OnucaHHbIl Noaxo K KO3 dULMEHTY 3anaca No3BonAeT A0GUTECA TOMO, YTO MPUBEAEHHLIE HUXE 3HAYSHUS
yAenbHbIX NOTepb TennoThl BOCMPOU3BOAAT 3aKOHOMEPHOCTM UX 3@aBUCMMOCTU OT pasnuyHbIX (hakTopoB. B CBA3M ¢ aTUM
Tabnuubl MOryT WCNoNbL30BaTLCA AMA Hay4YHO-UCCNeAoBaTENbCKUX Lienei, NnokaseliBas HanpaeneHne gnsa noucka Hambo-
nee CyLeCTBEHHLIX NapaMeTpoB, BWSAIOWMUX Ha TENMOBLIE NOTEPU, U BOSMOXHOCTM MO COBEPLUEHCTBOBaHWIO Y3noB. Me-
KItoMeHWeM ABMAKTCA Yanbl € yAenbHbIMW NOTEPAMU TennoTsl, BrnnakumMm K Hynto [MeHee 0,02 BT/(m-°C)], Tak kak oTHoCK-
TenbHasA NorpeLlHocTb A8 HUX CUMbHO HapacTaeT.

4
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Ha pucyHke "1 nokasaHa cxema y3na pacnosioxXeH!si pacTBOPHOrO LLBA.
MapaMeTpbl, BNVsOLME Ha NoTepyu TeNIoTel Yepes y3er:

- TonwwnHa Knagku d, ., MM;

- TenonpoBOAHOCTL KaMHs A, .., BT/(M-°C);
- TOrMLMHa PacTBOPHOIO WBA d, g, MM;
- TennonpoBOAHOCTL pacTBopa }‘pac’ Br/(m-°C).

oioB

PucyHok "1 — Cxema yana npoxoxaeHus pacTBOPHOIO LBa

YaerbHble noTepy TennoTsl B Tadnuuax 1—.3 MoryT ucnonb3oBaTbCa AN pacyeTa NpUBESEHHOTO CONPOTHBE-
HUA Terronepeaade CTeH, COCTOSLNX U3 KITaZKu, OLITYKaTypeHHO ¢ 06enX CTOPOH, U U3 Knag ki ¢ OBNULOBKOW KUPHIMHOM.

Tabnuya 1 — YaencHole notepu Tennotel ¥, Br/(M-°C), ana wea knagku. d, .. =2 Mm

Mpac = 0.2 Apac = 0.7 | Apac = 2,0 Apac = 0,2 Ao =07 xpac =20
Gin = 200 MM dyn =300 MM
Avam = 0,08 0,001 0,006 0,017 0,001 0,004 0,012
Agam = 0,15 0 0,005 0,014 0 0,004 0,01
Aeam = 0,3 0 0,003 0,011 0 0,002 0,008
dyn = 400 MM dyn = 600 MM
Agam = 0,08 0,001 0,003 0,01 0,001 0,002 0,007
Agam = 0,15 0 0,002 0,008 0 0,002 0,006
Meam = 0,3 0 0,002 0,007 0 0,001 0,005

Ta6bnuya 2 — YaenbHele notepu Tennotel W, BT/(M-°C), AnA wea KNagku. d,g, = 8 Mm

Ao = 0.2 Ao=07 | Apo=20 Ao = 0.2 hoao = 0.7 Ay = 2.0
Gy =200 MM dyn = 300 MM
Agam = 0,08 0,004 0,02 0,057 0,003 0,015 0,041
Agam = 0,15 0,002 0,015 0,048 0,001 0,012 0,037
Agam = 0,3 —0,002 0,008 0,037 -0,001 0,007 0,03
Gy = 400 MM dyn = 600 MM
Agam = 0,08 0,003 0,012 0,034 0,002 0,008 0,024
Agam = 0,15 0,001 0,01 0,031 0,001 0,007 0,022
Agam = 0.3 - 0,001 0,006 0,026 -0,001 0,005 0,019
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Tabnuuya 3 — YaensHole notepu Tennotsl ¥, Br/(m-°C), ana wea knagku. d, .. = 20 Mm

Apac=02 | Ao =07 | Apac = 2.0 | Apae = 0.2 Ppae = 0.7 Ppac = 2.0
0y = 200 MM ey =300 MM
Mam = 0,08 0,011 0,048 0,117 0,008 0,035 0,091
Man = 0,15 0,004 0,039 0,105 0,003 0,03 0,083
Aan = 0.3 - 0,005 0,024 0,081 - 0,004 0,019 0,067
Oy = 400 MM dyn =600 Mm
Mgam = 0,08 0,006 0,029 0,076 0,004 0,02 0,054
Aam = 0,15 0,002 0,025 0,07 0,001 0,017 0,051
Mg = 0,3 -0,003 0,017 0,059 —-0,002 0,013 0,045

MpumevyaHne — KakBuaHo us tadbnuy I1—I.3, Ans BCEX BapuaHTOB KNaakK, KPOME KNaaku Ha TENSIOM Knee,
BSIUAIHWME LLUBOB OY€EHb CYLLECTBEHHO U NPU Pa3BUTOM apMUPOBAHUM MOXET CTaTb ONpeaensitoWwmUM B AAHHON KOHCTPYKLMU.

.2 Tapenbyatblii aHkep B COTK u cuctemax HapyXXHOM TENNOU3ONALNKN C BEHTUNUPYEMOI BO3OYILIHON
NPOCIIOUKOMN

HaHHbIN TUN Y3N0B cneayeT yuntbiath AN COTK U CCTEM HapyKHOW TENOM30NALUN C BEHTUITMPYEMON BO3AYLL-
HOW NPOCIONKON.

YaerbHbIA reOMeTPU4eCcKnii NokasaTens 4aHHOrO AneMeHTa BeCbMa BENWK M Ha NpakTuKe konebnertca B npeaenax or 5
00 12 Wwr/m2. MosToMy AadKe NPU Marbix 3HAYEHNUAX yAemNbHbLIX NOTEePb TEMNOThI TapeNb1aThiil aHkep obssaTeneH ans yueta.

Ha pucyHke .2 npueeaeHa cxema yana, NPUHATOro ANA pacyera.

MapameTp, BAUAIOWKMA Ha NOTEPU TeNO0Tbl YEPE3 Y3en:;

- PacCTOsiHME OT Kpas CTanbHOro pacrnopHOro aneMeHTa Ao Tapesnku globens Ly, Mm.

3HayYeHus yaenbHbBIX NOTEPL TENNOTbI, NPUBEAEHHbIE B Tabnuue 4, npuMeHnMBbI 411A TApene4aToro aHkepa ¢ Me-
TannMyeckum pacnopHbIM ANIEMEHTOM AMamMeTpoM He Bonee 5 mM.

e
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PucyHok N2 — CxeMa Tapens4aroro aHkepa

Ta6nuuya 4 — YaenbHble notepu TennoTsl x, BT/°C, ansa TapenbyaToro aHkepa

x, BT/°C
Ly£2 MM 0,006
2<L,£6Mm 0,005
6<L;s11 MM 0,004
11<L; <16 MM 0,003
16 <L, <24 MM 0,0025
24 <L, <40 mm 0,002
40<L, <70 MM 0,0015
70mMm < L, 0,001
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-3 ConpsaxeHue NIUT NepeKkpbLITUA CO CTEHOMN

BbiGpaHHbI TUM Y3110B cneyeT yquTbiBaTh NPU pacyeTe NPUBELEHHOMO CONPOTUBIIEHUA Ternronepeaaye, TONBKO
€CIU MINUTa NepeKpLITUS UMK CBA3AHHBIE C Hell HeCyLLiue aneMeHThl NepecekaloT yTennuTenbs. B sToM cnyyae AaHHbIA TUN
Y310B SiBNsieTcA Hauboree MOLLHLIM «MOCTUKOM X0Nogax» ANs NoAaBnsoLero 60nbLUWHCTBA OrpaxXaroLLMx KOHCTPYKLIMA.

Ona cHWKeHUA TennoBbIX NOTEPb Yepe3 CThIKU NIUTLI NePeKPLITUSA NepdOpPUPYIOT, MPUMEHSIIOT 3akrnagHble Hecy-
Lue TennousonAuUoHHble anemeHTsl (HT3) unu NpoBoaAT UHbIe TennosaluTHble MeponpuaTUs. [Ansa s eKTMBHOCTU
TennosaluTHLIX MEpONpUSTUIA BaxHO, 4ToBbI nepdopauus, HTS unu ux aHanor no pacnonoXeHuto coBnagany ¢ pacro-
noxexHuem cnos Hanbonee aPPeKTUBHOrO YTENNUTENS B CTeHe. B npoTuBHOM criyyae npoucxogut ormbaHue TennosbIM
notokomM nepdopavuu, HTS unu aHanora no MaTepuanam CTeHbl.

B coBpeMeHHbIX CTEHOBLIX KOHCTPYKUUAX y3nbl 6e3 nepdopauum nnutsl nepekpbitis, HTO unu uHelX MeponpuaTuin
o TennoBow 3allyUTe HEAONYCTUMBI K NPUMEHEHNIO. 3HaYEHUS! YA erbHBIX NMOTEPb TEMNOTH! A4S TakuX Y3108 BKOYEHb! B
Tabnuupl.

[na conpsixeHwii ¢ NNUTOW NePeKpbITUS MUHUManNbHBIE TeMnepaTypbl Ha BHYTPEHHEH NOBEPXHOCTUN CTEHbI 3aBUCAT
B NepByto ouYepefb OT TOMLUHBLI CTEHBI U Hanu4nA nepdopaumn, HTS nnu nHbIX TeNNo3awWmuTHEIX MeponpuaTuin. Mpomep-
3aHue y3roB [JaHHOro Buja rnpakTu4ecku He NPOUCXOAUT, 3a UCKIIOYEHNEM TPEX Cny4aes:

a) oTcyTcTBYET nepdpopayuns NAuTel NepekpbiTua unu HTO;

6) obLyas TornwmHa cTeHsl MeHee 300 MmM;

B) pacnonoxeHue nepgopauun, HTS unu aHanora He coBnagaeT co cNoeM yTennuTensa B KOHCTPYKLIMKA CTEHbI.

B BbllLenepeuncneHHbIX cnyqasx NpoMep3aHne MOXET NPONCXOAUTL, XOTA U peako. B cBasn ¢ sTum Heobxoaumo
NpOBOAUTL OTAENLHYIO MPOBEPKY NEPEHNCNEHHBIX Y3MNO0B.

B HacTosiLleM pasfiene npeanonaraeTcs, YTo NNUTa NEPeKpPLITUA NePHOPUPYETCA B COOTBETCTBUU CO CXEMOIA, NpU-
BefleHHOW Ha pucyHke [.3. BaxHbIMW NapameTpamun, XxapakTepusyowmuMmu nepgopayuio, ABMAIOTCA: OTHOWEHWE ANUHbI
TepMOBKITafbILLEN K pacCTOAHUIO MeXAy HUMKU a/b B cooTBETCTBUM ¢ 0603Ha4YeHsAMN Ha pucyHke I3 u TonwmHa nep-
¢hopupyemoro crios unu Tepmosknageiwa d,. [anee oTHOWeHWe ANUHLI TEPMOBKNAALILLEA K PACCTOAHMIO MEXAY HUMM
npusefeHo B 6eapasmepHomM Buge. Hanpumep, nepdopauus 3/1 obosHavaer, uto a/b = 3/1.
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PucyHok I3 — Cxema nepdopanmun NNUTbl NepekpbITUA

PaccMmoTpeHbl Takke BapuaHThl NPUMEHEHUS 3aKnafHbIX U3genuil 3aBOACKOro U3roTOBIIEHUS, CXeMbl KOTOPBLIX NpU-
BefleHbl Ha pucyHkax B Tabnuuax .10, 15, 016, I21.

YaenbHbI reoMeTpuYeckuii NokasaTenb COMPSXXEHUA NNUTHl NEPEKPLITUS CO CTEHOW Ha rnpakTuke konebnertca B
npeaenax ot 0 fo 0,6 M/M2. [Ina npeaBapuTenbHON OLEHKN 3chEeKTUBHOCTU pasninyHbLIX peLleHni yana fanee Gyget
NCMONb30BaTLCA HanBoree pacnpocTpaHeHHas yaenbHas NPoTsKeHHOCTb 0,4 M/M2 ANS KNagok U TPEXCIIONHBIX CTEH U
0,12 M/M2 ANs BEHTUIMPYEMbIX U LUTYKATYPHBIX hacazos.

Knadka u3 6nokoe nezko2o, 0cobo s1eeko20 U s4eucmo2o 6emoHoe unu KpynHogpopmamHbIX KamHel ¢ 06-
nuyoeKol KUpnuyom
MapameTpbl, BIUAIOLME Ha NOTEPU TENMOTLI Yepes y3en:
TONLWMHa Knagku d,,, MM;
- TennonpoBOAHOCTL KaMHSl Ay, BT/(M-°C);
- nepopauna NIuTbl NepekpbITUA Unn HT3;
- 3hpeKTMBHASA ToNLMHa NNUTLI NePeKpbITUA d;,, MM.
TonwmHa nepcdopauyum 160 MM.
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Tabnuya 5 — YaenbHele notepu TennoTel W, Br/(M-°C), ANA y3ana conpspkeHns NiuTel NepekpbITUA co cTeHoi. Knapa-
Ka 13 6riokoB nerkoro, oco6o Nerkoro u s4encToro 6eToHOB UNK KPyNHOOPMATHBIX KaMHel ¢ 06nuLoBKOI KupnudoMm. bes

nepdopavuu

d, =160 mm
120 d Agam = 0,1 Mam =018 Agam = 0,32
dyn =200 0,567 0,508 0,431

ZB // xnama

4 // // MO dyn, = 300 0,488 0,442 0,381

/) o d,, = 500 0,376 0,350 0,304

) O6mmoBoMEH

_cl:l ,,‘, ,I’ /’/:- ,’,/’,’ /’/’/’ Kﬂpﬂnq
G e >

\)

O 44
[ d; =210 Mm
/\\HPOUIW dyn =200 0,700 0,627 0,535
"//// d, =300 0,608 0,652 0,477
d, =500 0,474 0,442 0,385

MpumMmeyaHua

1 MnuTta nepekpblTUa Ge3 nepdgopauuu UM UHOro TENO3ALUMTHOTO MEPONPUATUS NPUBOAMUT K HU3KUM TeMne-
paTypaMm Ha BHYTPEHHE NOBEPXHOCTU CTEHbI U HEAEKTUBHEIM NOTEPSIM TENNOBOW 3Heprun. Cpean NpUBEAEHHbIX
B HacTosiei Tabnuue BapuaHTOB yana NonoBKHa NpoMep3aeT B TUMOBbLIX YCIOBUSIX.

2 [InA paccMOTpeHHbLIX BapWaHToB y3Mna MakcuMaribHO JOCTWKUMOE Lienesoe COMnpoTUBNEHUE Tennonepegaye
2,5 M2 -°C/BT.

3 B HacTosLel Tabrnnle NpuBegeH yaer, KOTOPLIA NCMONb3YHOT TOMBKO B KadecTse 6a3bl MHTEpNONAUMK ANs pac-
YeTa 3HaveHui P,

Tabnwuuya 6 — YaeneHble notepu Tennotbl W, BT/(M-°C), 4nA y3na conpsXeHUs MAUTLI NEpekpbITUA co CTeHoih. Knag-
Ka 13 6nokos fnerkoro, 0co6o ferkoro n s4encToro 6€TOHOB UMK KPYMHOMOPMaTHBLIX KaMHel ¢ 06nuLoBKOA KMpnnyom.
Mepdopauus 1/1

d, =160 Mm
mL d)m }”KaM =01 xKaM =018 }‘KaM =032
dy, =200 0,323 0,269 0,202

D777 7. xauxa
//// A— G = 300 0,308 0,265 0,208
/; G = 500 0,268 0,244 0,202

nepdopanus

XR&
E OONHIIOBOYHEIH

[ 7/ \ KHpTIHY d; =210 mm
A % KIATKAE dyn = 200 0,408 0,342 0,258
) 0y = 300 0,39 0,335 0,267

dn =500 0,31 0,31 0,258
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MpuMmeyaHuda

1 Haxe cpaBHuTenbHO Hebonbluas nepdpopauusa NNUTEl NEpeKpbITUSA, UCMONb3OBaHHAA B y3nax, NPUBOAUT K
YMEHbLUEHUIO yAenbHbIX TENMOBLIX MOTEPh Yepes y3en B cpeAHeM B 1,5 pasa u npakTU4eckn UCKMoYaeT npoMep3aHne
B CTaHAapTHbIX ycrioBusax. OnacHoCTb NPpoMep3aHna COXPaHAETC TOMbKO ANA CTEH ¢ TONWUHOW Knagkn 200 MM 1
TennonpoBogHocTko kaMHA 0,1 BT/(M-°C).

2 [Ins paccMOTPEeHHbIX BapUaHTOB y3na MakcumansHO AOCTUXMMOE B pa3yMHbIX KOHCTPYKUMAX Lenesoe conpo-
TUBMNeHWe Tennonepegave 2,9 M2-°C/BT,
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Tabnuya 7 — YaenbHble notepu Tennotol P, BT/(M-°C), ANA yana conpsKeHUs NAUThl NepeKkpbITUA co cTeHon. Knag-
Ka 13 brnokoB nerkoro, ocobo nerkoro n s4encToro 6eToHOB UNKU KpynHodopMaTHbLIX KaMHei ¢ 0BrnMLOBKOI KUPTINYOM.
Mepdopayus 3/1

d, =160 Mm
% d,, Mam=01 | Agu=018 | &

=0,32

Kam

/// 7/ xnanxa dyn = 200 0,188 0,138 0,077

// W wonom 4y =300 | 0,198 0,158 0,111
o dy=500 | 0,195 0,175 0,14

I AR XKK  nepdopauus
- ,/”/ ’,’”l r
7@ "/'//é oGTHMIIOBOTHELH
\ KHpRHY d, =210 Mm
dy, = 200 0,24 0,177 0,1
/MY dy =300 | 0,252 0,202 0,14
d,, = 500 0,247 0,221 0,173

MpuMeyvaHusa

1 CooTHOLLEHWE MYCTOTLI/6ETOHHBIE NepeMbluku 3/1 — TUNOBOE ANA COBPEMEHHOro cTpouTenscTBa. OHO adp-
deKTUBHee, YeM COOTHOLWEHWe nycToT 1/1, npuMepHo B 1,5 pasa n No3BONAET AOCTUraTb MUHUMArNbLHO A0NYCTUMBIX
3HaueHWiA NpUBEAEHHOIO COMNPOTUBIEHUA Tennonepegaye B BONbLUMHCTBE NpaKTUYEeCkU BaXHbIX crydaes. OnacHoCTb
npomep3aHusi NpakTUYEeCKn OTCYTCTBYET.

2 BeibpaHHbIi TUN nepdopauymmn BnonHe adpdeKkTuBeH ANA CTEH C LienesbiM CONpoTUBMEeHWeM Tennonepeaaye
10 3,0 M2-°C/BT. MakcMmanbHO JOCTUXUMOE B PasyMHBLIX KOHCTPYKUMSAX Lenesoe conpoTuBrieHne Tennonepeaade
3,3 M2-°C/BT.

3 [AnNs nepcneKkTUBHLIX 3HeproaddPEKTUBHLIX KOHCTPYKLUUA PACCMOTPEHHOE pelleHUe yana MOXeT oKasaTbeA
HepgocTaToYHbIM. [anbHellne Mepbl N0 CHUKEHUIO TEMNOBLIX NOTEPb Yepes BbiGpaHHbIA aneMeHT MOoryT 3akmo-
4YaTbCA B AanbHellleM ycurnieHuu nepdopauuun, unu ysenndeHun TonwmuHsl nepopupyeMoro cnos, unu B nepe-
XOA€ K NPUHUMNManbHO UHBIM TEMMO3aLMTHEIM MeponpusaTusam, Hanpumep HTO. B Tabnuuyax M8—I"10 npuBeaeHsb!
3Ha4YeHus, No3BoNAKLINe cpaBHUMBaATL 3PP EKTUBHOCTL pasfUUHbIX U3MEHEHUI NepdopaLumn NAUTLl NepekpbITUA U
npumeHeHuns HTO.

Tabnwuya 8 — YaencHele notepu Tennotel ¥, BT/(M-°C), ANs yana conpspkeHWUs MUTLI NEPEKpLITUSA co cTeHoil. Knag-
Ka 13 Bnokos ferkoro, oco6o ferkoro u f4encToro 6ETOHOB UMK KPYNHOMOPMaTHbLIX KaMHel ¢ 0BNULIOBKOA KUPNNHOM.
Mepdopauums 5/1

d, =160 Mm

1201 d,, Ay =01 | Ay =018 | Ay, =032

//¢/ 77 V/ wnagxa dyy = 200 0,133 0,085 0,029
L // %% womonut dyy, = 300 0,152 0,115 0,069
A o d, =500 | 0,164 0,146 0,113

T TR7777 XXX mepdopauns
™ »’,’/,':' ’/,:’,',:’,%' OGIHMIIOBOTHETH
;y o \ KHPTHY d; =210 Mm
// 4y, =200 | 0173 0,110 0,037
2, |\upownajxa
ALY d,, = 300 0,194 0,146 0,085
dy, = 500 0,205 0,181 0,138

MpuMeyaHusa

1 PaccMoTpeHHbIil ypoBeHb Nepdopauyum (5/1) BnonHe aoctatodeH ana adpdekTuBHoro obecneveHns Lenesbix
COMpOTUBIIEHUIA Temnonepeaade.

2 MakcumanbsHO JOCTUXKMMOE B pa3yMHLIX KOHCTPYKLMAX LUenesoe conpoTusneHune tennonepegade 3,5 m2-°C/BT.
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Tabnuya 9 — YaenbHble notepu Tennotel ¥, Br/(M-°C), Ans yana conpsXeHWa NAUTLI NEPEKPLITUA CO CTeHOo. Knaga-
Ka u3 6nokoB nerkoro, ocobo nerkoro n s;4encToro 6eToHOB UNKU KpynHOGOPMaTHLIX KaMHel ¢ 0BMULOBKOI KUPNNUYOM.
Mepdopauyns 3/1, TonwmHa nepdopauum ysennyeHa ao 220 Mm

d, =160 Mm

12
0 dy, Ay =01 | Ay =018 | Agy=032

77 7/ wnana dyy=200 | 0,169 0,119 0,058
/// 4 wonomat d,;, = 300 0,171 0,131 0,081
74 d,,, =500 0,174 0,154 0,117

N7, "% mepbopauns
N VA0
74 7 OBOTHEIMH
/ EI oGHI d, = 210 Mm

v, KHpNHY
_//%\ dy, =200 0,217 0,154 0,075
2] NpOK/IATKA -
W dyq =300 0,221 0,169 0,106

d, =500 0,222 0,194 0,146

MpumevaHuna

1 YBenuueHue TonWmMHbl NepOpUpyeMoro crnosi okasbiBaeTcsl MeHee 3(pdeKTUBHBIM, YeM NOBLILLEHWE YPOBHS
nepdopayuu.

2 MaKcUManbHO OCTUXUMOE B pa3yMHBIX KOHCTPYKLMSX LieNeBoe ConpoTUBReHne Tennonepeaaye 3,45 m2-°C/BT.

3 Kak MOXHO yBUAETb U3 XapakKTepUCTUK BApUaHTOB CTbiKa NIUTHI NEPEKpLITUS C APYrMMU BUAaMKU CTEH, Knaaka
13 6nokos nerkoro, 0cobo nerkoro n s4encToro 6eToHOB UNK KPyNHOMOPMaTHLIX KaMHell Haunbonee bnaronpusaTHa NS
yBENUYEHNA TONWMWHLI cnos nepdopauun. Ans Apyrux BUAOB CTEH Takoe 3MeHeHMe y3na MeHee adpgekTusHo BBUAY
TOro, YTo Nepdpopaunsa He NOMHOCTLIO COBNAAAET C MNOCKOCTLIO yTennuTens. [JJaxe B 3TUX yCNOBUSX YBENUYEHNe Ton-
LWWHBI YTENnUTENa NpourpbiBaeT no 3pPeKTUBHOCTU yeuneHuto nepdopanymm 40 COoTHoLWeHUA 5/1.

Hwxe npuvBeaeHbl 3Ha4eHUA yaeneHbIX NoTepb Tennotel Ans HTO, npeacrasnstowero coboii KOHCTPYKLMIO U3 apMa-
TYpbl U3 HepXaBetoLLel CTanu B BbICOKO3(h(eKTUBHOM yTennntene. ConoctaBUMOCTb pasninyHbix HTO mexay coboii byaer
onpefensaTbes CyMMapHOW NoLlafbio ceveHnsa apMaTypel, NPUXoAsLLEACcs Ha eauHULY ANMUHBI aneMeHTa. [na npuseaeH-
HbIX B TabnuLe 10 3HaueHuit Ha 250 MM AIMHBI 3NeMeHTa NpuxoauTest 360 MM2 cyMMapHOit NNOLLaAN CeYeHUs apMaTypbi.

Tabnuya 10 — YaeneHble notepu TennoTel ¥, Br/(M-°C), ANA y3na COMpsKEHUA NIUTLI NepekpLITUS CO CTEHOI.
Knagka u3 6riokoB nerkoro, 0co6o nerkoro u S4eUCToro 6eToHOB UMK KpyNHOPOPMATHBIX KaMHel ¢ 0BnULIOBKOA Kuprun-
YoM. HTO pacnonoxeHel ¢ Wwarom 1/1

d, =160 MM
120 . Mam =01 | Agu=018 | Ay =032
r C 0y = 200 0,089 0,042 -0,01
d., =300 0,123 0,091 0,047
/A xnamxa =
07 woronm = 500 0,15 0,136 0,108

Yzt B HTD

"”"" d;, =210 Mm

agka [ OBmAtOROTHIIE
KUpnuY

dn =200 0,084 0,024 -0,04
dn =300 0,127 0,086 0,028
d, =500 0,164 0,146 0,108

MpumevaHuns

1 MNpumeHeHne HTO oka3biBaeTcA 3Ha4UMTENbHO adpPeKTUBHEE, YeM yBenudeHue ToruHbl Nnepdopupyemoro
CNoA UNKN NOBLILWEHWE YPOBHA Nepdopaun.

2 MaKcuManbHO OCTUXMMOE B pasyMHbIX KOHCTPYKLMAX LieneBoe CoNpoTUBReHWe Tennonepeaade 3,6 M2-°C/BT.

3 BapuaHTt npuMeHeHnsa HTO okasbiBaeTcsa Haubornee apPeKTUBHLIM U3 PACCMOTPEHHBIX U pEKOMEHAYETCA AN
3HeproahPeKTUBHLIX NPOEKTOB.

10
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CmeHa mpexcroliHas ¢ 06nuyoeKoll KUpru4yom

MapameTpbl, BAUAIOLUME Ha NOTepU TENMoTel Yepes y3er:

- TepMU4ECKOe CoNpoTUBeHHe cnos yTennuTens Ry, M2 -°C/BT;

- TenonpoBOAHOCTb OCHOBaHMA A, BT/(M-°C);

- nepdopalyns NAUTLI NepeKpbITUS;

- 3hpeKkTMBHAS TONLWMHA NNUTLI NEPEKPLITUA d;, MM.

Bo Bcex pacyeTax TonwMHa ocCHOBaHUA NpuHATa pasHoi 250 MM, a TonwwmHa nepdopauum — 160 mM.

Tabnuya 11— YaeneHble notepu TennoTel ¥, BT/(M-°C), 4N y3na conpspKeHUs NNnUTbl NEPEKPLITUA CO CTEHOW. Tpex-
CnoWiHasa cTeHa ¢ 06nuLoBKoii kupnuyom. bea nepdopayuu

d, =160
120 g - -

— 250 Ao =02 A, =08 2o=18

— 5 77/ 7/ ocnosanne Ry =122 0,488 0,500 0,577

T

"/ (20
7/ %/ wonomar Ryr = 2,44 0,477 0,515 0,592
7//2 {R¢  yremmrems Ry =6,1 0,408 0,444 0,494
-UE /’/’/’:’/:/’ ,’:,//",’:’//: /” >
’:// 7 u/«A EI OGNHLOBOYHEIHA

:;::: KHpIAd d, =210 mm
s R,=122 | 0606 0,617 0,698
= faqim N\ o Ry=244 | 0504 0,633 0,719
Ry =61 0,512 0,552 0,610

MpumevaHmna

1 MNnwuTa nepekpbIiTs 6e3 nepdopauuu UM MHOro TEMo3aLUTHOrO MEPONPUATUSA NPUBOAUT K HU3KUM TeMNepaTy-
paM Ha BHYTPeHHei NMoBepXHOCTMU CTeHbI M HeaPEKTUBHBIM NMOTEPAM TENMOBOW SHepruu. Bnarogaps TonWUHE CTeHbI
npomep3aaHune npakTu4eckn He HabnrogaeTcs.

2 [Ins paccMOTPEHHbIX BaPUaHTOB y3ra MakCUManbHO AOCTUXKUMOE B Pa3yMHbIX KOHCTPYKUMSIX LieneBoe conpo-
TUBMEeHWe Tennonepepade 2,7 M2 -°C/BT. OnHako, HECMOTPA Ha TEXHUYECKYI BO3MOXHOCTbL BbINOSIHEHWUA TAKOro y3na,
MCcnonb3oBaTh ero HeadpeKTUBHO U HelenecoobpasHo.

3 B HacToAwei Tabnuue npusefeH y3en, KOTOPLIA UCNOML3YIOT TONBKO B KavecTBe 6a3bl MHTEpNONALUMK ANs pac-
yeTa 3HaveHni \P.

Tabnuya 12 — YgeneHble notepu TennoTel W, BT/(M-°C), ANA y3na conpsXeHWUs NIUTbl NEPEKPLITUS CO CTEHOM.
TpexcnoitHasa cTeHa ¢ 06nuuoBkoii kupnudoM. Mepdopauma 1/1

d, =160 Mm
120 4
N 250 %,=02 2, =06 A,=18
— KR/ 7/, ocuosanme R,=122 | 0,300 0,298 0,346

UK
UL LK
IO

// %% wonomt R,=244 | 0304 0,315 0,352
.

nepdopatis R,=61 | 0283 0,298 0,323
7// XK mepdop yr
2 ¥ yremmrens

h)

d,
.
XS
NN\
SN
NN

v5sasi d, =210 Mm
: LE% % obmmoBouHEE [ o _ 155 [ 0379 0373 0,421
aeees! KHpIHY =1 1 , :
LB\ Ry =244 0,385 0,396 0,435
N KIAKA
Ry, =61 0,360 0377 0,406

MpumevaHus

1 Oaxe cpaBHUTeNbHO Hebonbluas nepdopauna NNUTL NEePEeKPbLITUSA, UCNONb30BaHHAasA B y3rax HacTosilel
Tabnuupl, NPMBOAUT K YMEHBLLLIEHUIO YAENbHbLIX TENNOBLIX NOTEPL Yepes y3en B cpefHeM B 1,5 pasa u npakTuyeckm
UCKIIoHaeT NpoMep3aHue B CTaHZapPTHBIX YCNOBUAX.

2 BbibpaHHbIn TN Nepdopauun BrionHe 3ddpekTUBEH ANA CTEH C LeNeBbIM CONPOTUBNEHUEM Terrionepeaade Ao
3,0 M2-°C/BT. MakcManbHO JOCTIXMMOE B pasyMHbIX KOHCTPYKLMSIX LiereBoe COMpoTUBINeHMe Terionepeaade 3,4 M2-°C/BT.
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MN3meHeHune Ne 1 k CIM 230.1325800.2015

Tabnuya 13 — YgeneHble noTepu Tennotel W, BT/(M-°C), ANSA yana conpsXeHWUs NnuTbl NEpeKpbITUA CO CTEHON.
TpexcrioiiHas cTeHa ¢ 06nmuoBKoit kupnuyoM. Mepdopaums 3/1

d, =160 Mm
120 = - =
TN dy 250 2,=02 A,=06 Ao=18
—] g g R,.=122 0,188 0,179 0,208
=§ *///// /// OCHOBaHHE yT
K E/// ,// MOHOJTHT RyT =244 0,196 0,196 0,215
! é w nepoparms RYT =6,1 0,198 0,202 0,215
KK i <
~| RS
VA G, m YTEIUIATEND
d, =210 mm
B OONHIOBOYHELH
R KMpIHY Ry.r =122 0,238 0,225 0,252
LR 7 -
4 Z - Ry = 2,44 0,252 0,250 0,269
RyT =61 0,252 0,259 0,273
MpumevaHuns
1 COOTHOLUEHWE NYCTOTHI/GETOHHBIE NepeMblukn 3/1 — TUNOBOE ANA COBPEMEHHOro cTpouTenbeTBa. OHo adhdek-
TUBHEe, YeM COOoTHoLLeHue nycToT 1/1, npuMepHo B 1,6 pa3a.
2 BblbpaHHbIil TMN nepdopayumn BnosiHe apdeKTuBeH Ansa CTeH C UenesbiM CONPOTUBNEHUEM Tennonepegade
Ao 3,6 mM2-°C/BT. MakcMManbHO AOCTUXUMOE B pasyMHbLIX KOHCTPYKUMSX LiefieBoe COnpoTUBNEeHUe Tennonepeaaye
4,0 M2-°C/Br.
3 [lns nepcneKkTUBHLIX 3HEProadPeKTUBHBIX KOHCTPYKLMIA pacCMOTPEHHOE peLLeHUe y3na HefocTaTtouHo. Jarnb-
HelLume Mepbl MO CHWKEHWIO TENMOBLIX NOTEPL Yepes laHHbIA SneMeHT MOryT 3akrioyaTbea B AanbHelleM yeuneHum
nepcopaLnm unu nepexope K NPUHLUMNManbHO MHBIM TEMNO3alUTHEIM MEPONPUSTUAM, Hanpumep yctaHoBke HTO.

Tabnuya 14 — YgenbHble notepu Tennotsl ¥, BT/(M-°C), AnA yana conpsbkeHus NAUTbl NepeKpbITUS €O CTEHOM.
TpexcroitHasi cTeHa ¢ 0bnmuoBKoi kupnuyomM. MNepdopauua 5/1

d, =160 mm
120 - - -
X d, 250 A,=02 2,=06 A,=18
— ) // ocHoBaHHe Ry=122 0,142 0,131 0,152

N el e e o 4

7 // %Y wonomrr R,=244 | 0,152 0,148 0,160
g T R, =61 0,160 0,161 0,169
'I"'f"/c’:’/»? ﬁﬁé yTEIIHTENb

d,
SN
\\x
N
\\\\
WA
X2

LA 7
7 d, =210 mm
[ e OOMHMIIOBOHELH
[ ( KHpIHY RyT =122 0,179 0,163 0,181
—BER/A \ =
) 2 - RyT 2,44 0,194 0,188 0,202
RyT =6,1 0,204 0,206 0,215

MpumevaHuns
1 PaccMoTpeHHbI ypoBeHb nepdopauuu (5/1) BnonHe goctaTodeH AnA apdeKTUBHOro obecneveHns Lenesbix
COMPOTMBINEHWIA Tennonepeade.
2 Bbi6paHHbIf TUN nepdopaumm BrnonHe apdeKkTuBeH AN CTeH C LieNneBbiM CONpOTUBNeHneM Tennonepejaye
2.0
no 4,0 mc-°C/BT.

Huxe npuBefeHbl 3Ha4YeHUs yAenbHbIX NoTepb TennoTel Ans HT3, npeacTtaBnstoLiero cob6oi KOHCTPYKLMIO
apMaTypbl U3 HepxaBetollel cTanu B BbICOKO3(PEKTUBHOM yTennuTene. ConocTaBMMOCTb pasnuyHbix HTO mexay
coboii BygeT onpefenATbCA NNoWajblo Ce4eHNa apMmaTypbl, NPUXOAALLEACa Ha eauHULY ANUHbBl aneMeHTa. Ons npu-
BeJeHHbIX B Tabnuue 15 3Ha4YeHuit Ha 250 MM ANMHLI 3reMeHTa NpuxoanTes 360 MM2 cyMMapHO# Nolaan ceve-
HWA apmaTypsbl.
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N3menenne Ne 1 k CI 230.1325800.2015

Tabnuya 15 — YaenbHble noTepu Tennotel W, BT/(M-°C), ana y3na conpsXeHWs NnuTbl NEPeKpbITUS CO CTEHOW.
TpexcnoiiHasn cTeHa ¢ 06nMULOBKONA kKnpnuyoMm. HTO pacnonoxeHs! ¢ warom 1/1

d, =160 mm
}\,o=0,2 7\,0=0v6 )"o=1,8
R,=122 | 0126 0,081 0,063
Ry =244 0,115 0,098 0,094
% OCHOB3HHE yT
/) monomar R,=61 | 0131 0,133 0,137

£ HTD

d; =210 Mm
Ry.r =1,22 0,126 0,072 0,047
Ryr =2,44 0,12 0,098 0,093
Ry;=6/1 0,144 0,144 0,147

MpuMeyaHusa

1 NS aaHHOR KOHCTpYKUUM Hanbonee adpeKTUBHEIM OKasbiBaeTcs NpumeHeHne HT3 Ans cTeH ¢ 6onblwnM yc-
MOBHBIM COMPOTUBNEHNEM Tennonepefave.

2 BbiGpaHHbIi TN ycTaHoBkn HT3 BnonHe adeKTMBeH ANs CTEH C LieneBbIM CONPOTUBIEHNUEM Tennonepeaaye
0o 4,4 m2-°C/Br.

Tabnuuya 16 — YgeneHble notepu Tennotel ¥, BT/(M-°C), AnA y3na conpspkeHWs NAUTHl NEPEKPLITUSA CO CTEHOW.
TpexcroitHasi cTeHa ¢ obnuuoBkoi kupnudoMm. HT3S pacnonoxeHsl ¢ warom 3/1

d, =160 mm
120 A,=0,2 A, =086 Ao=18
=~ 4, 250 Ry =122 0,086 0,038 0,016
_ R,.=244 0,076 0,055 0,049
V//7 ocropaume 7
HTD % MOHOIHT RyT =6,1 0,095 0,092 0,097
~ % %
d, =210 Mm
E OGNHIOBOYHBI Ry=122 0,086 0,028 0,001
Kupri R,=244 | 0,076 0,055 0,05
Ry =61 0,106 0,008 0,103
MpumevaHuns
1 BbibpaHHbIii TUN yctaHoBkn HTO BRonHe addekTMBEH ANS CTEH C LieneBbIM CONPOTUBIIEHWEM Tennonepesaye
R0 4,8 M2:°C/BT.
2 BapwaHT npumeHeHns HTO okasbiBaeTcs Hanbornee ahdheKTUBHBIM U3 PACCMOTPEHHBIX U PeKOMeHAYEeTCs ANns
3HeproahPeKTUBHLIX NPOEKTOB.

CmeHa ¢ HapyXHbIM ymerneHueM u moxkol ob6nuyoekol (COTK unu eeHmunupyemsili hacad)

Mpu HapyXHOM yTenneHUn BbIXOA bl MIUTLI NEPEKPLITUA 3aKpbIBAIOT YTEMUTENEM, U OHU HE ABMAOTCA KMOCTUKaMU
xonogay. [Ans Bel6paHHoOro Buaa cTeH crnefyeT y4uTbiBaTb TOMBKO CThIKW C GankoHHBIMU MNUTaMK, Tak Kak B 3TUX MecTax
paspbiBaeTCA Croii yrennurens.

MapaMeTphl, BNUAKOLLME Ha NOTEpU TENMOTLI Yepes y3en:

- TepMUYeckoe CONPOTUBIIEHNE CMos yTennuTens RYT, m2-°C/BT;

- TennonpoBOAHOCTL OCHOBaHUA A, BT/(M-°C);

- nepdopaunsa NAUTL NEPEKPLITUA UK NpuMeHeHne HT3;

- 3(pheKTMBHAA TOMLMHA MNThI NEPEKPLITUA dy, MM.

Bo Bcex pacyeTax TonLyHa 0CHOBaHMs MpUHSATa paBHoi 250 MM, a TonwuHa nepdopauun — 160 mm.
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M3menenmne Ne 1 k CIN 230.1325800.2015

BrimsiHue yana CTblka CTeHbl C HapyXHbIM yTenreHueM ¢ 6ankoHHOW NIWTON HaMHOMo MeHblle MO CPaBHEHUIO
C Y3MOM CThbiKa CTeHbl C MANTON NepeKpbITUA ANA KNagoK N TPEXCIOWHBIX KOHCTPYKLUUA. OTO CBA3AHO CO 3Ha4UTENbHO
MeHbLUeN yaenbHoM AnnHoW GanKoHHBIX MNUT. BnusiHue BeIGpaHHOro yana He SBNAeTCA onpefensitoluM A5 KOHCTPYK-
umn.

Tabnwuya 17 — YaenbHele notepu Tennotsel W, BT/(M-°C), Ans y3na conpsbkeHns 6ankoHHOR nnuTel co cTeHoid. CTeHa
C HapyXHbIM yTenneHMemM 1 TOHKOW o06nuLoBKoi. bea nepdopaLym

a, =160 mMm
d Ap=02 Ay =06 Ay=1,8
T~ 250
R.=15 0,583 0,660 0,838

//7 A 7/ OCHOBaHHE yT

s R,. =30 0,550 0,638 0,781
/// 7. woHomut bl
4 R,.=6,0 0,472 0,536 0,626

G 7 e 7% YTEIULATE.
////,”/”’//’ T d
LN, Gl
| Y0
S S A
LSS S S S SN
S "’ L
£ L z. fa G

DN

\
N

O

E/// d =210 Mm
4
’»1/ // Ryr=15 0,704 0,777 0,958
e
VI
\ Ryr=30 0,669 0,758 0,915
Ryr=6,0 0,580 0,650 0,751

MpumevaHuns

1 MNnuTa nepekpblTUa 6e3 nepdopaumn UM MHOro TENNO3aLLMTHOrO MEPONPUATUA NPUBOAUT K HU3KUM Temnepa-
Typam Ha BHYTPEHHER NOBEPXHOCTU CTEHbI N HeaPPEKTUBHLIM NOTEPAM TEMNOBOR 3Heprun. NMpomep3aHue BO3MOXHO
TOmNbKO ANA Haubonee TOHKUX U XONOAHLIX CTEH.

2 B HacTosLeit Tabnuue NpuBEAEH Y3€r, KOTOPLIA UCMONb3yeTcA TONbKO B KadecTBe Gasbl MHTepnonsuMn ans
pacdeTa 3Ha4YeHUN .

Tabnwuya 18— YaenbHele notepu TennoTel W, BT/(M-°C), ans y3na conpspkeHWs 6ankoHHO| nnuTkl co cTeHoil. CTeHa
C Hapy>XHbIM yTenneHueM 1 ToHKoi obnnuoskoi. Mepdopauusa 1/1

d, =160 mm
d Ao =02 2, =06 A =18
e R.=15 0,400 0,413 0,477
7/// // KTagKxa yT ) ) ) )
% WY mononu R, =30 0,346 0,371 0,419
| 7 7/ 7 KK mepdopaws Ryr=60 0,311 0,338 0,374
~ A
| % ///// B yremmrens
357 d; =210 Mm
& %
13 74 R.=15 0,483 0,492 0,556
yT il 1 il 1
YA,
\ Ry =30 0,429 0,456 0,510
Ry;=6,0 0,393 0,421 0,466
M pnmeyvyaHne — ,Elax(e CpaBHUTENBHO HebonbLas nepcbopaqmn MINUTLl NepeKpbiTUA, UCnonb3oBaHHaA B

yanax, NpUBOAUT K YMEHbLUEHUIO YAenbHbIX TENMOoBLIX NOTEPb Yepes y3en B cpegHeM B 1,7 pasa M NnpakTUYecku uc-
KrovaeT npoMepsaHue npu TeMnepartype B noMelleHusix 18 °C v Belwwe.
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N3meHeHmne Ne 1 k CIN 230.1325800.2015

Tabnuya 19— YaensHble notepu TennoTel W, BT/(M-°C), AN yana conpsxeHnst 6GankoHHOMN NnuTkl co cTeHoi. CTeHa
C HapyXHbIM yTenneHWem u ToHkoi obnuuoBkoii. Mepdopauyusn 3/1

d, =160 mm
A,=02 A,=06 A,=18
& k250 R,.=15 0,279 0,265 0,285
N R ' '
i R,.=30 0,225 0,227 0,244
E/// 7/ wmonomuT r
M R.=60 0,209 0,219 0,237
~ / /// A
% /'z/ RR$  yrenmrens
a®a
EEE d, =210 Mm
- H
35 Vi R,=15 0,335 0,315 0,333
S,
' Ry=30 0,281 0,283 0,302
Ry=6,0 0,268 0,279 0,297
MpuMevyaHne — CoOOTHOLIEHNE NYCTOTLI/GETOHHbIE Nepembluku 3/1 — TUNOBOE AMNA COBPEMEHHOro CTPOU-
TenbcTBa. OHO ahdpekTUBHEE, YeM COOTHOLLEHUE NYCTOT 1/1, npuMmepHo B 1,6 pasa U No3BonsAeT gJocTuraTh LenesbiX
3Ha4YeHUiA CONpOTMBIEHUA Tennonepeaye B 60MbLINHCTBE NPAKTUHECKU BaXHbIX CIy4Yaes.

Tabnwuuya 20— YaenbHele notepu Tennotsel ¥, BT/(M°C), Ans yana conpspkeHUs 6ankoHHOR nnuTel co cTeHoi. CTeHa
C HapyXHbIM yTenneHMeM U TOHKo o6nmuoBkoii. Mepdopaumns 5/1

N

dn=160MM
d 2, =02 2o =06 A,=18
~ 350 R,.=15 0,227 0,202 0,210
’ yT_ ’ ) ’ )

7/ 7y, xama
i Ryr=30 0,173 0,171 0,179

// /,/ MOHOJIHT
é Ry =60 0,168 0,171 0,183

AR 77 K. mepdopaa
= o //’/’ s,
| %) W7 / TUTHTEN
%/ d, =210 MM
7

Z] R.=15 0,269 0,240 0,244
yr= 1 ) ' )
v,
! Ry=30 0,219 0,213 0,223
Ry;=60 0,213 0,219 0,230
MpuMedyaHne — PaccMOTpeHHbI ypoBeHb nepdopaumu (5/1) BnonHe goctatoveH Ans agpdekTuBHoro obe-

crnedeHns LeneBblX COMPOTUBMNEHUIA Tennonepeayde, O4HaKO Bbl3blBAET COMHEHWE TexHW4ecKas OCYLLeCTBUMOCTb
GankoHa ¢ JOCTaTOYHOW HecyLlell cnocoBHOCTLIO NPUW Takoi nepdopaLmu.

Hwxe npuBeaeHsbl 3Ha4eHWs yaernbHeIX NoTepb TennoTel 4na HTO, npeacTaenstoLiero coboi KOHCTPYKLUIO apma-
Typbl U3 HepXaBetoLeid CcTanu B BLICOKOI(I(EKTUBHOM yTennuTene. ConoctaBnmocTb pasnudHbix HTS mexay coboit
OyneT onpeaensaTeCA NNoWablo CedeHust apMaTyphbl, NPUXOAALLENCA Ha eAnHULY ANWHBI anemeHTa. [na npusedeHHbIX
B Tabnuue 21 3Ha4eHunit Ha 1000 MM ANWHEI aNeMeHTa npuxoauTcs 536 MM2 CyMMapHOi MIoLaan Ce4eHNs apMaTypei
nntoc 7000 MM2 cyMMapHOi NAOLLaAN ceHeHnst BETOHHLIX BCTaBOK,

15



M3meHeHmne Ne 1 k CIM 230.1325800.2015

Tabnuya 21— YgenoHele notepu Tennotbl ¥, BT/(M-°C), ansa y3na conpsxeHns 6ankoHHOW NnuTel co cTeHoW. CTeHa
C Hapy>XHbIM yTenneHneM 1 TOHKoW obrmuoBkoii. B faHHoM cnydae HTO pacnonoxeHsl HenpepbIBHO

d, =160 Mmm
d, 250 A,=02 2,=06 2,=18
RYT= 1,5 0,191 0,156 0,151
3538 7 =
i M KIanKa Ry =30 0,158 0,149 0,155
3 HT3 =
_ st Z - % MOHOTUT Ry=6,0 0,168 0,173 0,182
.UI: ’l'/; 7
== d, =210 MM
Ry=15 0,192 0,147 0,134
i Ry =30 0,166 0,152 0,156
Ry =60 0,182 0,184 0,193
MpumeyvyaHne — [lpumeHeHne HTO no3sonsAeT [obBUTLCA TeX XKe Temno3awWUTHLIX XapakTepUCTUK Yana, yTo
1 nepdopauus (5/1), Npu ycnoBun BLINOMHEHUS KOHCTPYKTUBHBLIX TpeboBaHUi Mo HecyLeh cCNocoGHOCTU.

CmeHa — mOHKOCMeHHbIe MaHenu (8 moMm quce caHAeuY-naHesu)
MapaMeTpbl, BNUSIOLIME Ha NOTEPU TENSOTHI Yepes y3er:

- TepMUYeCcKoe COMPOTUBIIEHUE CNOSA YTENnNUTenA Ryp M2 -°C/BT;

- Hanuyme obrULOBKMY;
- nepdopauus NAnTbl NepeKpLITUS;

- a(pheKTMBHAA TOMNLLWUHA MINTLI NEPEeKPLITUA dp, MM.

Bo Bcex pacyeTax TonwuHa nepdgopavumn 160 mm.

Ans naHenei 6e3 oGNULOBKN ManoBeposiTHa yCTaHOBKa NaHenewn B NNOCKOCTU Nepdgopauumn, NosToMy Ux cneayet
HaBeLUMBaTb, CHapyXu 3aKpbiBas NaHernbio Topew, MnTbl NEPeKpbITUA. 3Ha4YeHUA YAenbHbIX NOTepb TENNOTLI ANA pasnuy-
HbIX BapWaHToB nepdopaLmu AaHsl ANA MecTa Bbixofa 6ankoHHOW NuThI.

B ka4ecTBe cTeHOK NaHenei BuIGpaHbl MMNCOBONOKHUCTLIE nucThl (MBIT) TonwmHoi 10 MMm.

Tabnuya 22 — Yaenshble notepu Tennotel ¥, B/(M-°C), ans yana conpspkeHusi 6ankoHHoW NNUTLI co cTeHoi. CTeHa —

TOHKOCTEHHas naHenb. be3a o6nuuoBku

o

':’,/"’/7: MOHOJHAT
REX  meppopamms

V.77, e 7L 7,
v A4 YTEIUIHTEND

S A e

) RV YA

~ A A7,

Vo o/ sl

e, XA/

A LI

POS OSSR O
LY XL L X

Al

JAAA IS LA
T OO XX X

d, =160 mm
Ry;=20 R;=40 R,;=70
Bes nep-
cpopaLm 0,975 0,802 0,623
7 0,521 0,435 0,383
31 0,302 0,256 0,248
5/1 0,221 0,190 0,193
d, =210 Mm
Bes nep-
copavym 1,179 0,985 0,777
7 0,640 0,550 0,487
31 0,371 0,329 0,316
51 0,271 0,244 0,248

MpumeyaHus

pekoMeHaOoBaHbI K MPUMEHEHUIO.

1 U3 HacTosLeit TabnuLbl BUAHO, Kak CUNMbHO BIMSIET Nepdopalus Ha yaenbHble TENSoBbLIE NOTEPU Yepes y3en.
B y3nax 6e3 nepdopaumu unu ¢ nepdopaumeil B COOTHOWEHUN 1/1 NpOUCXOAUT NpoMep3aHue, U OHU He MOTyT ObiTb
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OkoHYaHue mabnuupi 722

2 B cBA3K C TOHKOCTBIO CTEHbI y3en CcThika ¢ GankoHHOW NIUTON Co3faeT CyLLECTBEHHbIE YA enbHble TENSOBbLIE
noTepu Jaxe npu ycuneHHo nepcopaumn. OfHako ecrv NaHenu HaBeLUWBatoT CHapyXW U TennoBble NoTepu Npownc-
XOASAT TOSbKO MO GasKOHHBIM NAUTaM, TO OTHOCUTENBHO Manble YAENbHbIE NPOTSHKEHHOCTY y3na NPUBOLAT K MOHMXKEH-
HOMY BMUSHUIO Ha NpUBEfEHHOEe CONPOTUBIEHWE Tennonepejaqe CTeHb!.

3 BaxHeWLwmMM AnA y3na cTblika TOHKOCTEHHbIX MaHenel ¢ 6ankoHHOR NNUTON ABNSETCA coBrnafeHne MrocKoCTU
yTennutena ¢ nepdopauuei. HecosnageHne nepdopauuu ¢ yTennuteneM HeAonycTUMO, Tak Kak NMpUBOAUT K Npo-
Mep3aHUo CTEHbI.

Tabnuuya 23 — YaensHele notepu Tennotsl ¥, BT/(M-°C), 4ns yana conpsikeHWst GankoHHoO NAKUTLI co cTeHoi. CTeHa —
TOHKOCTEHHas naHenb. OBnvuoBKa U3 KUpnuYa

d, = 160 Mm
RyT =20 RyT =40 RyT =70
120 _
\ s gﬁ;;ﬁﬁm 0,779 0,675 0,548
3 s
- %%, owomr 111 0,438 0,390 0,352
] \ XK nepdoparms 3/1 0,258 0,238 0,233
) r/':/,,’ ; //’://’/ fg—g yTENIHTENb 51 0,190 0,177 0,185
~3 /,/,, ’/:////’/4—
7 X ,/A oONHLOBOIHBIHN
L E KUApIAY dl'l =210 Mm
| Bes nep-
L PopaLm 0,935 0,823 0677
' I'BI 11 0,535 0,490 0,444
3/1 0,319 0,302 0,296
5/1 0,235 0,227 0,235

MpumMmedyaHuns

1 YBenu4eHue TONWMHbLI CTEHbI 3@ CHET OONULIOBKM B MOMKWPNNYa NPUBOAMUT K 3HAYMTENBLHOMY CHUXEHUIO Tenno-
BbIX NOTEPb U NOBLILLEHWNIO MUHUMATBHOW TEMMepaTypbl Ha BHYTPEHHEN NOBEPXHOCTU CTEHLI. HeCcMOTpA Ha 3To, peko-
MeHAaLWn Ansa cTeHbl 6e3 06rULOBKM KUPNIMYOM COXPaHSOT CBOKO aKTyaslbHOCTb.

2 [ina yana 6e3 nepdpopauuv unu ysna c nepcopacimeit B COOTHoLeHUN 1/1 NPOUCXOAUT NPOMEpP3aHne, U OHUN He
MOryT BbITb peKOMeHAOBaHbI K MPUMEHEHWHO.

3 O6nuLoBKa KMPMMYOM TOMBKO B ManoaTaXXHOM CTPOUTENLCTBE He ByaeT onupaTbesl Ha NepeKpbITUe, YTo NO3BO-
FUT COKpPaTUTL MPOTSHKEHHOCTb Y3Ma A0 NPOTAXEHHOCTU GankoHHbLIX NAUT. B MHOrO3TaXXHOM CTPOUTENLCTBE BAUSHUE
CTblKa CTeHbl C NNUTOW NEepPeKpLITUA Ha NpUBEAEHHOE COMpPOTUBNEHUEe Tennonepefade CTaHOBUTCA ONpefensiowum
HapaBHe CO CBA3AMMW B NaHensx.

4 BaxHeNLWuUM ANS yana cTbika TOHKOCTEHHBIX NaHenein ¢ NAUTON NepeKpLITUA ABMSETCA coBMNajeHne NNoCKoCTH
yTennutensa ¢ nepdopauuen. Hecosnagenne nepdopauuun ¢ yTennutenem HeaonycTUMo, Tak Kak NnpuBoauT K Npo-
Mep3aHUIo CTEHBI.

CmeHa ¢ 6HympeHHUM ymenseHuem

Mpu BHYTPEHHEM yTenreHUn HeobxoaumMo obecneunBaTb HaZEXHYIO NAPOUIONALMIO M3HYTPU NomelleHNs. KoH-
CTPYKTUBHOE pelleHune y3na 1 TONLMHY Criosi TENNOU3ONALMOHHOrO MaTepuana Heo6xoamMmo BulbUparb, UCX0AA U3 ycno-
BWS OTCYTCTBMA KOHAEHCATa B MECTaX COMPSKEHUA ANEMEHTOB CTPOUTENBLHOW KOHCTPYKLIMMN.

MapaMeTpsbl, BAUAIOLME Ha NOTEepU TENNOThI Yepes y3en:

- TepMuyeckoe CONpOTUBIEHUE CMOs YTEMNUTENA RW M2 -°C/BT;

- TensonpoBOAHOCTL OCHOBaHUA A, BT/(M-°C),
TOMLYMHA OCHOBAHUA d,, MM,
nepdopauusa NAUTel NEPEKPLITUS;

- atppeKTMBHAA TONLUHA NANTLI NEPEKPLITUA dp), MM.

Bo Bcex pacyetax TonwmHa nepdgopauuun 160 Mm.

Oco6eHHOCTb BHYTPEHHENO YTENSIEHNA 3aKIo4aeTCsl B TOM, YTO «MOCTUKAMK X0s10/ja», aHarnorMyHbIM1 COMNpsDKEHM-
SIM C NNUTaMN NepeKpLITUS, ABMNAIOTCA NPUMbIKAHUS BHYTPEHHUX CTEH.
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Tabnuya 24 — YaeneHble notepu TennoTel ¥, BT/(M-°C), ANa y3na conpsKeHUs NIUTLl NepekpbITUs CO CTEHON.
CTeHa ¢ BHYTpeHHUM yTenneHnem. bes nepgopavuum

d, = 160 mm, d,, = 200 MM

Ao =02 A =06 Ao =18
R,=10 | 0646 0,683 0,825
J R,=25 | 0608 0,675 0,796
d =
77777 g
7 7/, ocuosase d, = 160 MM, d, = 400 Mm
/" /, '/ _
7/%  wmoxomut R,=10 0,450 0,481 0,656

Al

R,.=25 0,438 0,517 0,692
r‘%//////, 7] HE  yrenmrem Ll
s ////z://’///’I,’/r’//’//‘
7 dy =210 MM, d, = 200 MM
/% R,=10 0,796 0,817 0,950
777 Ry =25 0752 0813 0,933
Z

d, =210 MM, d, = 400 MM

Ry-r =1,0 0,565 0,579 0,748
R;=25 0,548 0,621 0,804
MpuMmevyaHune — B Tabnuue NpuUBELEH Y3em, KOTOPbIA UCMOMb3YIOT TOMLKO B KavecTBe Gasbi MHTEPNONALMUM

ANA pacyeTa 3HadYeHWi .

Tabnuya 25 — YgenbHble notepu Tennotbl P, BT/(M-°C), AnsA y3na conpsXeHUsa NMiuUTbl NepeKkpbITUS €O CTEHON.
CTeHa ¢ BHYTpeHHUM yTenneHuem. MNMepdopauusa 3/1

d, = 160 MM, d,, = 200 MM
2,=0,2 %, =06 2,=18
R,=10 0,227 0,206 0,233
R,=25 0,227 0,242 0,273
d!'
4,
e
: 7/ ocuosamme d,, = 160 MM, d; = 400 MM
5 %%  wononnr R,=10 | 0210 0177 0,196
;
X R,=25 0,198 0,206 0,252
) & vepbopuun | R
7 —
O] %g yre d, =210 MM, d, = 200 Mm
'a
: R,=10 0,283 0,252 0,273
a
v H -
% . R.=25 0,288 0,300 0,331
d, =210 MM, d, = 400 Mm
R,=10 0,265 0,219 0,229
Ry=25 0,252 0,256 0,302
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[nAa BHYTPeHHEero yTenneHnsa CTeH 4acTo NPUMEHSAIOT TOHKUIA PYNOHHLIA yTennuTesnb, 0O6KNeeHHbIR (onbroi, ¢ cos-
AaHneM BO3[YLUHOW NPOCIOWKA C BHYTPEeHHel CTOpoHbIL. B cnyvae npuMeHeHUs Takoro yTennuTerisi COBMECTHO C 06bIy-
HbIM yTenneHuem B Tabnuuax (24 n 125 BMeCTO TepMUYECcKOro CONPOTUBNEHUSA YTEMNUTENS criegyeT Ucnonb3osaThb
CyMMapHOe TepMUYeckoe CONpOTUBIIEHME BCEX CIIOEB YTEMNEeHUs, BKtoYasi BO3AYLUHYIO MPOCIOWKY.

Ryry = SRy +Rop, (r2)
S

rae Ry, — TepMuyeckoe CONpoTUBIIEHUE CNOS YTENNUTENs, m2-°C/BT, no dopmyne (5.6);
Rnp — TepMuyeckoe CONpOTUBIEHNE BO3AYLLHOI Npocroiikn, M2 -°C/BT, no Tabnuue 1.
Tarke MOXHO NpUMeHATL Tabnuly 26, cneunanbHO paccHUTaHHYO ANt MHOTOCITIOWHOIO YTEMeHUs C BO3AYLUHOW

NPOCNONKON, 06KINeeHHOI No BHYTPeHHel NoBepXHOCTU ponbrow.

Tabnuuya 26 — YgeneHble notepu Tennotsl W, BT/(M-°C), ansa y3na conpspkeHWUs! NUThl NEPeKpbITUSE CO CTEHOW.
CTeHa ¢ ABYXCNOWHbLIM BHYTPEHHUM yTernreHnem U 3aMKHYTON BO3AYLUHOW NPOCIIONKOM ¢ NoKpbiTUeM. MNepdopauma 3/1

d, = 160 Mm, d,, = 200 MM
A,=02 A =06 *=18
Ry =15 0,227 0,216 0,245
d npoenom RyT = 3,0 0,225 0,244 0,278
/7. ocuopanme d, = 160 MM, d,, = 400 MM
e L
¢ 7% wmonomnr R,=15 0,207 0,185 0,212
1l XX mepdopauns R,=30 | 0197 0,208 0,255
,’;’ 7 ,:,,’" o ye 1 cnoit
4522 yremmreis d, = 210 MM, d,, = 200 MM
. \ 2 cnoit
10 B yrenmurens Ry=15 | 0,284 0,265 0,289
1N ———a OTPANAIOMANA R,_=30 0,289 0,302 0,335
\\J_'L nneHka T
R, 11
d, =210 Mm, d,, = 400 MM
R,=15 0,262 0,229 0,248
Ry =30 0,251 0,258 0,307

.4 Yrnbl cTeH

B HacToslleM pasaerne TennosaliuTHbIA 3MeMeHT — Yrofl CTEHbI NMOAPa3yMeBaeTCcsl Kak YUCTO FeOMETPUYECKU,
TO €CTb NPU €ro PacCMOTPEHUN YYUTLIBAKOT BIUSHWUE Ha YAEmNbHbIE NOTEPU TEMNOThI TOSBKO OT UCKaXXEeHUs FEOMETPUN CTe-
Hbl B 30He yrma 1 Npu sToM npeHebperatoT TEMNONOTePs MU OT [OMOSHUTENBHBIX CBSA3EN UMW KOHCTPYKTUBHBLIX PeLLEHNH,
TakKe yBENUUUBAIOLLMX NOTEPU TEMMOThl. OTU CBA3U U PeLLEeHUs AOSKHEl paccMaTpUBaTLCA Kak OTAENbHbIEe Tenno3alumT-
Hble 3eMeHTbI. Takoi NOAXOZ NO3BOMSET 3HAYUTENBLHO COKPATUTL YMCTO BAPUAHTOB y3MoB, HEOBXOAUMBIX ANS pacyeTa,
U yropsaouMTb NOHUMaHWe SBMeHU TennonepeHoca B yriax cTeH. Hanpumep, TapenbdaTble aHkepbl B COTK psgom
C YINOM yCTaHaBMNMUBaloT Yallle, HO UX YYUTLIBAIOT OTAESNBHO OT Yria BMECTe € OCTarnbHbIMU Tapenb4aThiMU aHKepamMu.

Bo3MOXHbI [1Ba BapuaHTa WCMOMHEHWUS Yrna: BbIMyKIbIA U BOrHYTHIA. [€OMETpUs 3TUX BapUaHTOB MpakTUYecKu
NPOTUBOMONOXHA, @ 3HAYMUT, U BIIUSIHWE Ha TensioBble NOTEPU NMPOTUBOMOMOXHO, TaK Kak Yron paccMaTpuBaroT Kak YucTo
reoMeTpUYeckuii aNeMeHT. B CBA3M C STUM yAerbHble NOTepK TEMOTH AN BBIMYKIIOrO Yria NonoXuTeNbHble, a Ans Bo-
FHYTOrO Yrna — oTpuuaTenbHbIe.

HaunGonbluee BNUsiHUE Ha U3MEHEHUE TEMIOMNOTEPL OKA3LIBAIOT YITIbl CTEH B HEGOMBLUMX 3aaHUsIX, HaNpUMep KoTTeaKax.

AnA nspesaHHbIX U cofepxallinx 3Ha4uUTeNnLHoe YUCNO YITIOB 3faHui BIIMSIHUE YIToB, Ha06OPOT, CHUXEHO, YTO CBSI-
3aHO € YaCTWUYHOI KOMMeHcaLmeil BLINyKIbIX YrioB BorHyThiMn®.,

1) Ons sgaHuii ¢ npaMbIMU yrmamMin BeIMYKMLIX YITOB Beeraa 6yaeT Ha YeTkipe Gornblie, YeM BOrHyThIX. M3 npuseneH-
HbIx B Tabnuuax 27, 28 3Ha4eHuii BUAHO, YTO BhIMYKIIbIE YITTbl MEHbLUE BIUSAIOT Ha NOTEPU TEMMOTHI, YEM BOTHYTHIE, @
3HaYyuT, Npy GonbLLIOM KOMMYecTBe YITOB (A5 3pe3aHHoro gpacaja 3aaHuns) X cyMMapHoe BNusiHue Ha noTepm TennoTbl
MOXET CTaTb OTpULaTeNbHbIM, TO €CTb MPUBOAUTE K COKpaLLeHMIo NoTepb. 3TO NPOTUBOPEUNUT BLITOBOMY NpefcTaBneHunto
0 TOM, YTO YeM Bonblue yrroB, Tem 6onblle noTepu TennoTel. Ho Ha camoMm gene oba 3Tu yTBepPXKAEHUS BEPHEI, MPOCTO
LNSA 34aHNA ¢ napesaHHbIM hacaoM yBenuyeHne noTepb TennoTel MPOUCXOAUT He U3-3a Hanu4ua yrnos, a u3-3a ysenu-
YeHUs NNoLaimn NOBEPXHOCTU, KOTOPOE MHOMOKPaTHO MpeBLILLIAET BAUSHWE YINOB.
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NS TOHKOCTEHHBbIX NaHernen (B TOM YMCne CIHABUY-NaHeNel) U CTeH C BHYTPEHHUM YTenneHUeM yJeT yImna Kak reo-
METPUYECKOTO dreMeHTa Mpu pacyeTax He Tpebyercs.

Knadka uz 6nokoe nezkozo, ocobo nez2ko2o U A4eucmo20 6emoHos unu KpynHogopMamHbIxX KaMHel ¢ 06-
NTUYO0BKOU KUpPNu4Yom

MapameTpbl, BNKSIIOLLME HA NOTEPU TEMNOTLI Yepes yaer:

- TonwWMHa KnaakA d,, MM;

- TennonpoBOAHOCTb KaMHS A, Br/(m-°C).

Kam’

Tabnuya 27 — YgenbHble noTepu Tennotsl ¥, Br/(M-°C), 4Ns yrma knagku

Bir Bxif Bo it Bbinyknbi yron
120 J Ayam =011 Aam =018 | A5, =032
5 d.. =200 0,051 0,085 0,136
A, -
// dyn =300 0,052 0,088 0,143
% 4 dyn =900 0,053 0,092 0,163
7 N
/ \, M
/// \ § 120 BorHyTeith yron
I I I // ocHoBaHMe dysy = 200 -0,149 -0226 - 0,421
oBHIIOBOIHELH dyn =300 -0,146 -0,257 - 0427
KHpIIHY
dn =500 -0,144 -0,256 —0,436
MpumeuvaHne — Kak BUgHO U3 HacTosiwein Tabnuubl, onpeaensiowlee BAUAHUE Ha yjernbHble NoTepu Te-

MroTel Yepes y3elN oKasblBaeT TeNNoNpPoBOAHOCTL BHYTPeHHero criogl. MpuueM yaenbHble NOTEpU TennoTbl 3aBUCAT
OT TEeNmnonpPoBOAHOCTN BHYTPEHHErO CNOS NOYTW NPsIMO MponopLMoHanbHo. Ha ocHoBaHUM 3TOro 3amedaHus MOXHO
MOHSATb, NOYEMY AN CTEH C BHYTPEHHUM YTernfeHMeM YUeT YINIOB CTEH MpU pacyeTax NpUBeeHHOro ConpoTUBNEHUs!
Tennonepeaaqe HECYLLECTBEHEH.

CmeHa ¢ HapyXXHbiM ymerieHueM U moHkol o6nuyoexoli (wimykamypHbill unu eeHmunupyembiii gpacad)

B oTcyTcTBME ApYruX AaHHbIX Tabnuuy M28 MOXHO NPUMEHSITL U A5s TPeXCAONHbIX CTeH ¢ 3PeKTUBHBLIM yTennu-
Tenem u oGNULIOBKOIA U3 KUPNIMYHON KNnaaKu.

MapamMeTpbl, BIUsiIOLME HA NOTEPU TENNOTLI Yepes y3en:

- TepMudeckoe ConpoTHBNeHUe cros yTennutens Ry, m2-°C/BT;

- TENNONPOBOJHOCTL 0CHOBaHMA A, BT/(m-°C).

Tabnuua 28 — YaenbHble noTepu Tennotbl ‘P, Br/(m-°C), ans yma CHTK

Buinysmit Bbinyknbiia yron
A, =02 %, =0,6 2, =18
Borsymsii R,=15 0,088 0,167 0,234
R,;=30 0,076 0,121 0,15
77 R, =60 0,06 0,082 0,093
D BorHyTi yrom
R,=15 | -0177 - 0,263 -0,311
7/ ocuopauue N R,=30 | -0141 — 0,181 ~0,199
88f yremmrem d 250
i R,=60 | -0,109 ~0,126 -0,133
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5 MNMpuMbIKaHNE OKOHHOTO 6/10Ka K CTEHE

Y3en npvMbIKaHUA OKOHHbIX M ABEpPHbIX B/I0KOB K CTeHaM siBnsieTcs Haubosnee pacnpocTpaHeHHbIM 3/1EMEHTOM Y
BCTpeYaeTCcs NPakTUYecKkn Ha Kaok[OoM 34aHWK.

OWKN6BKN NPU BbINOTHEHUU Y3M1a NPUMbIKAHWUSA OKOHHOrO 6/10Ka K CTeHe SABMAKTCHA YacToli NPUYMHOW NpoMep3aHus
orpaxaatoLLyx KOHCTPYKLWA.

Mpn cocTtaBneHun Tabnuy, .29—M38 npegnonaranocb, YTO NPOCTPAHCTBO MEXy CTEHOW M pamoil OKHa 3aneHuBa-
tor. TonwmHa cnos nexol 20 Mw.

YaenbHble NPOTSHXKEHHOCTU NPUMbIKAHWUSA OKOHHbIX U ABEPHbIX G/I0KOB K CTEHE Ha NpakTuke KonebaTea B npegenax
ot 0,5 go 1,5 m/m2.

Knapgka n3 6/10K0B IEFKOro, 0co60 1IErKoro v A4encTOoro 6e TOHOB UM KPYyNHOOpPMaTHbIX KAMHe ¢ 06-
NINLOBKOW KUPMNYOM

MapameTpsbl, BMAKOLME Ha NOTEpU TENIoTbl Yepes y3en:

- TonwmHa knagkn dKi, mm;

- Tena0nNpoBOAHOCTb kamHs Akawm, BT/(m °C);

- TonwuHa pawmbl dp, Mm;

- BblcOTa 3yba Mpu ycTaHOBKEe OkHa d3, MMm.

Tabnunya [M29 — YgensHble notepn tennotsbl T, BT/(M°C), gnsA y3na npuMbIKaHUss OKOHHOrO 6/10ka K cTeHe. Knagka w3
6710KOB /1erkoro, 0Cco60 NEerkoro 1 A4ENCToro 6eTOHOB WM KPYNHOHOPMATHBIX KamHeli ¢ 061L0BKOI kupnvyoM. Pama 60 mm

d3=0mwv
am =°,1 xam 0,18 “xam 0,32
OCHOBaHM1e A = 200 0,017 0,040 0,071
OGMLIOBOLHbIIA e =300 0,038 0,067 0,106
Kpnn4 A = 500 0,063 0,110 0,169
=60 Mmv
N1 = 200 0,008 0,025 0,050
= 300 0,029 0,054 0,088
A1 = 500 0,056 0,100 0,152
Mn pnmevyaHmne — ,ﬂ,}'lﬂ Bbl6paHHOF0 Buaa CTeH BAUAHWE TOMWMNHBI pamMbl Ha yae/ibHble NoTepu Ten10Tbl O4YEHb

Be/MKo. ToNWwmMHa paMbl B 60 MM U MeHee He MO3BOSISIET AOCTMYL BbLICOKMX MPUBEAEHHbLIX COMPOTUBEHWUA Tenso-
nepegave CTeHbl, KDOMe TOro, Masiast To/MHA paMbl NOBbILLAET BEPOSTHOCTL NMPOMep3aHus y3na. s Xubix AOMOB
6O/bLUMHCTBA KIMMATUYECKUX PaiioHOB M noapaiioHoB Poccuiickoii ®eaepaumun ycTaHOBKA OKOH C Takoli pamoii 6e3
[IOMO/THUTENILHOTO YTENSIEHUS Y3/1a NPUMbIKAHUA K CTEHE HeaonycTuMa.

Tabnunya IM30— YgenbHble notepu Tennotel Y, BT/(M°C), Ans y3na NpuMbIKaHNS OKOHHOTO 6/10ka K cTeHe. Knagka u3
6/10KOB IErKOro, 0CO60 /IErKOro 1 SHENCTOro BETOHOB WM KPYMHODOPMAaTHBIX KaMHeli ¢ 06MLOBKOI kuprnmyom. Pama 80 mMm

G =0mm
av 01 ‘Tam =0,18 ram 0,32

OCHOBaHVie cin = 200 0,010 0027 0,054

\ rera 0B/ MLIOBOYH VA =300 0,029 0,054 0,087

n — Kprn4 A = 500 0,054 0,096 0,150
¢ =60 Mm

Axn = 200 0,004 0,017 0,038

=300 0,023 0,044 0,073

N = 500 0,048 0,088 0,135
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Tabnuya TI.31 — YgenbHble notepu TennioTel ¥, Br/(m°C), Ans y3na npuMblKaHUs OKOHHOTO 6/10ka K cTeHe. Knagka u3
6/10KOB NErKOro, 0CO6O /IErKOro U SYEMCToro 6eTOHOB NN KPYNHOOPMATHBIX KaMHeRn ¢ 061MLoBKOI kupnnyom. Pama 120 mm

CTeHa TpexcnoiiHaa ¢ 061UL0BKON KUPMUYOM

MapameTpsbl, BAMAKOLME HA NOTEPU TEMNIOThbl Yepes y3es:

- pacrnosioXeHne OKHa;

- HaxnecT yTennuTens,

- TONWMHa pambl dp, MM;

- TepMuyeckoe conpoTmeiieHne cnos ytennutens RyT, m2 °C/BT;
- TennonpoBogHocTb ocHoBaHusa X0, BT/(m °C).

TonwmHa ocHoBaHnA 250 MMm.
CyuwiecTByeT ABa NpUHLUUNMATBHO pa3HbIX BapuaHTa pacrnofiokeHus OkHa — paMa pacnosiokeHa cpasy 3a 06/umuo-

BOYHbIM Knpnu4yom (1) n pama pacnonoxeHa cpasy 3a yrennuresem (2). Bo BTOpoM criydae KOHCTPYKUMS y3na Ten0TeXHU-
Yecky aHanormyHa LTykaTypHOMy dpacafy M 3HauyeHusl yaenbHbiX NoTepb Tem0Thl ciaegyeT npuHMMaTth no Tabnuue .33,

3aMeHsst HapyXHbIi WTYKaTYpHbIA Coi HA 06/IMLOBKY KMPMUYOM.

Tak Kak OKOHHbI 610K (hakTUYeckn pacnonaraeTcs B yTENUTene, AOMKHbI GbiTb NPefyCMOTPEHbl 3/IEMEHTbLI Kpe-
nnexHus. CyuiecTByeT 60/bLUOI BbIGOP BapUaHTOB KPEMN/IEHUST OKOHHOTO 6/10Ka, 6O/IbLUMHCTBO KOTOPbIX CU/IbHO BAUAIOT Ha
yAenbHble noTepu TennoTbl. Mpy pacyetax 3HadeHuii Tabnuusl .32 npegnonaranick ToueuHble MeTaslInyeckne Kpense-
HUSA; B C/lydae MCNo/b30BaHUs NPOTSXKEHHbIX METAI/INYECKUX KPenaeHuii NpuBeeHHbIE 3HAUYEHNS! NPUMEHSTb HEsb3s.

Tabnuua [I.32— YaenbHble notepu Tennotbl T, BT/(M °C), ansa y3na npuMbiKkaHUSA OKOHHOro 6/10ka K cTeHe. Tpexcnoi-
Hasa cTeHa C 06/ML0BKOA KMPNMYOM

MpumevyaHune — [IpUMEHEHUE 3NEMEHTOB KPEMIEHUS (faXe SIOKaSIbHbLIX) NPYU PACNONOXEHUN OKOHHOTO 6J10-
ka B yTEN/MTENE AeNaeT Takoe pelleHre ManodddekTUBHbIM. ToMbKO TLWaTelbHas NpopaboTka y3na v 4ON0oSHUTE b-
HOe yTEensieHne MOryT YNyUlnUTb €ro XapakTepuCTUKN.

CTeHa - cucTeMbl pacafHble TEeNNOM30NSLNOHHbIE KOMNO3ULNOHHbIE C HAPYXHbBIMU W TYKATYPHbIMU
cnosmu

MapameTpbl, BAMAIOLWNE HA NOTEPU TENNOTLI Yepes y3en:

- pacnonoXxeHve OKHa;

- HaxnecT yTennuTens cH, mm;

- Tepmuyeckoe conpoTuBiieHue cnos ytennmtensa RyT, m2 °C/BT;

- TensIoNpoBOAHOCTb ocHoBaHusa a0, Bt/(m -°C).

TonwwmHa ocHoBaHusA 250 MM.

TonwwmHa pambl 70 MM.
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Kyt=1.5
Ayt = 3,0
Ayt = 6,0
OCHOBaHWe 4
yTennnTeNb
~=1,5
=80
Ayt = 6,0
N=1,5
= 8:0
Ryr = 6,0

aH=0mm
K="2  L=00
0,054 0,098
0,050 0,092
0,055 0,097
aH=20 Mv
0,042 0,067
0,033 0,054
0,034 0,056
oH 60 v
0,013 0,031
0 0,010
0 0,006

Tabnunuya I.33— YgenoHble notepn Tennotel Y, Bt/(M °C), Ans y3na npuMbIkaHUs OKOHHOro 6/10ka K cTeHe. Cuctembl
hacagHble TENNON30NALNOHHbIE KOMMO3ULNOHHbIE C HAPYXHbIMU LUTYKATYpPHbIMK criosiMu. Pama cpasy 3a yteniurenem

a0=18
0,133
0,127
0,129

0,083
0,069
0,068

0,042
0,019
0,012

Tabnunya .34 — YaenbHble notepy Tennotbl T, BT/(m °C), 4nsa y3na npuMbIkaHUsA OKOHHOTO 6/10Ka K cTeHe. CuCTeMbl
hacagHble TeNI0M30NALUMOHHbIE KOMMNO3ULMOHHBIE C HAPYXHBIMY LUTYKATYPHbIMK crosiMu. Pava caBuHyTa B yTennutesnb
Ha 100 mm (ana RyT = 1,5 M2 °C/BT Ha 60 MMm)

dH=0mm
c=%9 0=00 K=18
RyT=1,5 0,156 0,167 0,183
o =go 0,119 0,119 0,123
°, =80 0,109 0,112 0,114
OCHOBaH/iE
yTenmTens dH=20 mv
= _ _ _
RYT= 3,0 0,092 0,092 0,094
°, =80 0,072 0,072 0,072
dH=60 Mv
*y1=1,5 — — —
m =go 0,054 0,052 0,054
A =60 0,012 0,012 0,012
MpumMmeyaHne — Tak Kak OKOHHbIN G1I0K (haKTUYECKN pacnonaraloT B yTenauTene, 4oMKHbI 6biTb NpeaycMo-

TPeHbl 3nemMeHTbl KperneHusi. CywecTByeT 60/bLUOI BbIGOP BapMaHTOB KPEMnjeHWs OKOHHOTO 6/10ka, 60/bLUNHCTBO
KOTOPbIX CUMIbHO B/IUAIOT Ha YAe/NbHble noTepn TennoTsl. Mpu pacueTax 3HaueHwid Tabnuupl .34 npegnonaraiuck To-
UeuHble METa/ININYECKMNE KPEM/IeHUs; B C/lyuyae MCMO/b30BaHUS MPOTSHKEHHbIX META/IIMUECKUX KPenneHuid npueeaeH-
Hble 3HAYEeHUs NPUMEHSTb HeMb3sl.
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Tabnuya I.35— YgenoHole notepn TennoTel T, BT/(M °C), ANns y3na npuMbIkaHUs OKOHHOro 6/10Ka K cTeHe. Cuctemsbl
thacagHble TENNON30NALNOHHbIE KOMMO3ULMOHHbIE C HAPYXHbLIMW LUTYKaTypHbIMU cnosamu. Pama caBvHyTa OT yTenaure-
na Ha 100 mm

dH=0 mm
"0 =0.2 k=00 b= 8
= 3 0,106 0,319 0,696
2 =8° 0,121 0,346 0,738
RyT = 6,0 0,134 0,366 0,764
OCHOBaHVe
yTermTeb dH= 20 v
AN=1,5 0,063 0,135 0,196
=80 0,069 0,140 0,196
Q =8° 0,078 0,147 0,202
dH= 60 Mv
2 r B 0,017 0,054 0,081
=80 0,015 0,046 0,067
L =8° 0,018 0,047 0,064
Mpumeuyanne — CABUM pambl B CEPEAMHY OCHOBAHWS 1R CTEH C HAPYXHbIM yTenaeHeM — XyAWuiA Bapu-

aHT pelleHns y3na. [laxe npu AONOMHUTENBHOM HapYXHOM YTEMNNEHWU OCHOBaHWsi, Korga hopmasibHO MOXHO nosny-
UMTb AOBOJILHO HU3KME YAeNbHble NMOTePU TENJIOTbl, KOHCTPYKLMS OCTAeTCsl ONacHOi 1 kpaliHe OTKa30HeyCTONYNBON.

CTeHa- TOHKOCTEHHble NaHenu (B TOM YuCie CIHABUY-NAHEenNn)

MapameTpbl, BAMAIOLME HA NOTEPW TENIOTbl Yepes y3en:

- TepMuyeckoe conpoTuenenne cnost ytenautens R m2 °C/BT;

- Hanmume 06/MLOBKY;

- ToNwwHa pambl dp, M.

Mpy ycTaHOBKE OKOHHOTO 6/10ka NpeanonaratT ero KpenseHwe K HecyLlwyM aieMeHTaM naHenn, BAnsHUe Ha Tenso-
Bble MoTepU KOTOPbIX C/iefyeT YUnUTbIBaTb OTAE/bHO (B HACTOALLEM NPUIOXKEHUN HE YUUTbIBAETCS).

Tab6nunuya [.36 — YaenbHble notepu Tennotbl Y, BT/(M °C), Ans y3na npuMbiKaHWS OKOHHOTO 6/10Kka K CTEHE W3 TOHKO-
CTEHHbIX NaHenei

Be3 06/mLoBKM

dp=60 Mv dp=80mMv  dp=120 Mm
yTenuTesb
© z20 0,004 0 —
RyT=4,0 0,038 0,027 0,008
RyT=7,0 0,063 0,054 0,033
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Tabnunuya .37 — YgenbHble notepu Tennotbl Y, BT/(M°C), Ansa y3na npuMbikaHWs OKOHHOTrO 6/10Kka K CTeHe Y3 TOHKO-
CTEHHbIX NaHenei

C 06/ML0BKOI KMPINYOM

dp =60 Mv dp =80 mm dp=120 mm

yTenmTeNb
o Ayt = 2,0 0,008 0 _
00/MLIOBOYHb IV
KVpnY
=g° 0,029 0,021 0,008
= o 0,052 0,044 0,031

CTeHa- BHYTpPEHHee yTenneHune

MapameTpsbl, BAVAKOLWME HA NOTEPU TEMIOTbl Yepes y3en:

- Haxnect ytenautens dH mwm;

- TepMuyeckoe conpoTuenexue cnos yrenautens R™, m2 °C/Br;
- TensIonpoBOAHOCTbL ocHoBaHusA AQ, BT/(m °C).

TonwmHa ocHoBaHms 250 MM.

TonwwmHa pambl 70 MM.

Tabnunuya MN38— YaenbHble notepu tennotel Y, BT/(m °C), 4N y3na npuMbiKaHUA OKOHHOTO 6/10Ka K CTEHE C BHYTPEH-
HUM yTenneHnem

Mpn BHYTPEHHEM YTEMN/IEHUM CTEH YAcTO UCMOJIb3YIOT TOHKUA PY/IOHHBIN yTennTenb, 06KIeEHHbI qONbrol, ¢ co3-
[aHnem BO3AYLLHOW NPOC/ONKA C BHYTPEHHEN CTOPOHbLI. B cnydae NpYMeHeHUst Takoro yTennTenst COBMECTHO C 06bly-
HbIM yTenneHnem B Tabnuue MN38 BMECTO TEPMUYECKOTO COMPOTUB/IEHUS YTENUTENS CNefyeT UCMO/b30BaTb 3HAYEHNE
CYMMapHOro TepMUUYECKOrO COMPOTUB/IEHUS BCEX CNOEB YTEMIEHUS, BK/IOYAsi BO3AYLIHYI NPOC/OKY, paccuMTaHHoe Mo

hopmyne (M1).
.6 NMpyMbIKaHME CTEH K LLOKOJIbHOMY OTrpaxAeHuto

Bce BapuaHTbl MPUMbIKAHWUS CTEH K LLOKOSIbHOMY OrpadkAeHUo pas3fensitoT Ha HECKOIbKO KaueCTBEHHO PasfIMuHbIX
C/lyyaeB: NPUMbIKAHUA CTEH K LIOKO/IbHOMY OFpaXAeHWio Npu oTan/vBaemMom nofsasie, Npu HeoTan/MBaemMom (npose-
TpUBaeMOM) Mogsasie M Ans MosioB Mo rpyHTy. B HAcTosLEM pasfesne paccMaTpuBatoT TOMLKO C/lydaii HeoTanMBaemMoro
(npoBeTpuBaeMOro) nofgana, kKorga TemnepaTtypa Bo3dyxa Mof YTenseHHbIM MojoM 6/13Ka K TemnepaTtype HapyHOro
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Bo3fyXxa. OTOMY Crydato COOTBETCTBYIOT HauGonblume yAenbHble NOTepyu TennoTsl. Ons Bcex BapuaHTOB NpeanonaratT
yTenneHue nuTel NepeKkpLITUS CBEPXY.

HaumGonbluee BNUsiHUE Ha NPUBELEHHOE CONPOTUBIIEHWE Tensonepeade okadbiBatoT NPUMbIKAHWS CTEH K LIOKOMb-
HOMY OTpaxeHIo B ManosTaxHbIX 34aHNsX.

[N cTeH ¢ BHYTPEHHUM YTENneHUeM W TOHKOCTEHHbLIX MaHenei npu npaBuUIbHOW YCTaHOBKE NaHenei ydeT npu-
MbIKaHUsI K LIOKOMBHOMY OrpaXaeHuto npu pacdeTax He Tpebyercs.

Knadka u3 6nokoe neakoz2o, 0cobo s1e2Kk020 U s4eucmoao 6emoHoe8 usu KpyrnHogpopMamHbIX KaMHel ¢ 06-
NuyoeKol KUpnu4om

MapaMeTpbl, BNUAKOLLME Ha NOTEpW TENMoThl Yepes y3er:

- TOMWUHa Knagku1 d,, MM;

- TenIonpoBOAHOCTL KaMHs A, .., BT/(M-°C);

- TepMu4eckoe ConpoTUBIEHNe CNos yTeNNUTeNsA Ha NnuTe nepekpbITua Ry, M2 -°C/BT.

Tabnwuya 39 — YaenbHble notepu Tennotel W, BT/(M-°C), ANA yana npuMbIKaHUs CTeHbl K LOKONbHOMY orpaxge-
Huto. Knagka na 6rokos nerkoro, ocobo Nerkoro n s4encToro 6eTOHOB UMK KpyNHOMOpMaTHBIX KaMHel ¢ 06nuLoBKoi
KMpMM4oMm

Ry =1 ,88
hn=01 | A=018 | A,=032
dy, = 200 0,071 0,106 0,157
dyy = 300 0,084 0,128 0,197
d,,, = 500 0,106 0,167 0,251
120 4
RyT =3,13
- ’
Z 7. wnama d;, = 200 0,06 0,092 0,138
i
% //// %% wonomur d,,, = 300 0,07 0,108 0,172
=77 758 8 yrenmmems d,,=500 | 0,089 0,143 0,219
] %ﬁ:’//; i OGIMHIOBOHEI
= ,:':f:i:’xf/,i:&:/,i:’/% E KupIy
7/ For =50
,//// d; =200 0,053 0,083 0,125

dy, =300 0,06 0,093 0,151
dn =500 0,074 0,12 0,189
Ry'r= 7,81
d, =200 0,052 0,079 0,116
dy, =300 0,054 0,083 0,135
dyn, = 500 0,063 0,103 0,161
MpumMevyaHne — BbibpaHHbIA BapaHT NPUMbIKaHWUSA CTEHbI K LIOKOMbHOMY OrpaxkAeHUto oKasbiBaeT cepbes-

HOe BIIUAHUE Ha TennoBble NoTepU Yepe3 KOHCTPYKUNKO U AO0JTKeH ObITb YYTEeH KaK npwn pac4yeTte npuBegeHHoOro conpo-
TUBNEHUA Tennonepefadve CTeH, Tak U NpuU pacyeTe Heobxogumon MOLLHOCTH I'IpVI60pOB oTOonNneHnA B noMeLlleHnax
NepBoOro srtaxa.

CmeHa ¢ HapyXHbIM ymerieHueM U MoHKol o6nuuoexoll (wmyKkamypHbill unu eeHmunupyembili ¢gpacad)
unu mpexcnoliHas ¢ o6nuyoeKoll KUpnu4om

MapameTphbl, BAMSOLWME Ha NOTepU TeNroTel Yepes yaen:

- TepMuYecKoe COMpOTUBIIEHWE CrOs YTEMNUTENS Ha CTeHe Ryﬂ,

- TennonpoBOAHOCTL OCHOBaHUA A, BT/(M-°C),

- TepMn4eckoe ConpoTUBeHne Cnosd yTennuTena Ha nnuTte nepekpbiTus RyT

M2-°C/BT;

2, M2:°C/BT.
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Tabnuya 40 — YaensHble notepu Tennotel ¥, BT/(M-°C), AN y3na NnpUMbIKaHUA CTEHbI K LLOKONBHOMY OrpaXaeHuio.
CTeHa ¢ Hapy>XHbIM YTENNEHUEM U TOHKON 06NMUOBKOW (LUTYKaTYPHbI UMK BEHTUNWMPYEMBIA chacag) unu TpexcnonHas ¢
06NULOBKOW KUPNUYOM

Ryp=188
Ao =02 A,=06 Ap=18
Ryr1 =15 0,156 0,364 0,663
Ry =30 0,175 0,4 0,71
Ryr1 =6,0 0,194 0,424 0,735
d,
l 250 R,»=3,13
’ Y12~
2e2e® / OCROBaHHE
2%e%s // Ry =15 0,135 0,333 0,635
N o5e5e 777/, MOHOmMT Ry =30 0,152 0,363 0,679
<] B . -
EE:EE X :8:83 yTennuTess Ry =60 0,168 0,385 0,703
| RER
-HH
2052 R,»,=5,0
e ::: Ry =15 0,115 0,293 0,593
Ry =30 0,128 0,319 0,629
RyT1 =6,0 0,141 0,337 0,65
Ryp =781
Ry =15 0,099 0,251 0,538
Ry = 3,0 0,107 0,271 0,566
,‘-'\’yT1 =6,0 0,116 0,284 0,581
MpumeyaHne — Kak BugHo us tabnuy .39 u M40, 3Ha4yeHUs yaenbHbIX NOTepb TENMNOTEl Yepes y3en npu-
MbIK@HWSA CTeHbl K LIOKONIbHOMY OrpaXKfeHuio B Haubornbluel CcTeneHU 3aBUCAT OT TENMonpoOBOAHOCTU BHYTPEHHErO
cnos. Mpu TennonpoBogHOCTM ocHoBaHust GonbLueit 0,3 BT/(M-°C) BbIGpaHHbIA y3en okasbliBaeT cepbe3HOe BUAHUE
Ha TennoBble NOTepn Yepes orpaxaaroLLyto KOHCTPYKLMIO U [OMKXeH ObITh YYTEH Kak npu pacdeTe NpUBEAEHHOrO Co-
NPOTUBNEHUSA Tennonepefade CTeH, Tak U Npu pacyeTe HeoBXo4MMOI MOLLHOCTU NPUBOPOB OTOMNMEHUS B NOMELLEHNSAX
nepBoro aTaxa.

7 TennosawmTHLIe aNeMeHTbl, o6pa3yeMbie pasnUYHbIMU BUAAMU CBAI3eN B TPEXCIOWHbIX
Xene3obeToHHbIX NaHensAx

Tubkue cesau

MMBKWe CBA3M U3 CTanu MOTyT W3roTOBMATECS U3 KOPPO3UOHHO-CTOMKON UMK KOHCTPYKLMOHHOW YrNepoanCTOl cTasm.
TennonpoBOAHOCTL CTanu 3aBUCUT OT ee XUMUYecKoro coctaea. MbkMe CBA3N MOrYT pacnonararbecs K NNOCKOCTU CTeHbI
nof yrnom, oTNUYHBLIM OT NPAMOro. Y4YeT BNUSAHUA TENMONPOBOAHOCTU CTanu W yrna pacnonoXeHna apMaTypbl cBssei K
NNOCKOCTU CTEHbI CNeayeT NpoBoAgUTL No hopmyne nepecyeta (I2.3).

B Tabnuue 41 nokasaHa 3aBUCUMOCTb YA ENbHBIX NOTEPb TEMNOTLI OT NMOLW@AN cedeHns apmaTyphbl. [JaHHbIe npu-
BefleHbl ANA apMaTypbl TennonpoBogHocTbo 58 BT/(M:°C), pacnonoXeHHo nepneHanKynapHo NiocKoCTH CTEHbI.

B crnyyae, ecnu TeNNonpoBoAHOCTL apMaTypbl oTruyaeTcs oT 58 BT/(M-°C), unu oHa pacnonoxeHa He nepneHamn-
KyNSIPHO NIIOCKOCTM CTeHbI, AaHHble No Tabnuue 41 cneayeT npUHUMaTh € NOMNPaBKOW, a UMEHHO: UCMoNb3oBaTh addek-
TUBHYIO MNoLlaAb Ce4YeHNs apMaTypbl, onpeaensemyto no gopmMyne

A
* _ Tapm
SapM_ o8 SapM cosQ, (r-3)

rne S,y — PearbHas Nnolafb CeHeHNs apmaTyphl, MMZ;
AapM — pearnbHasa TennonpoBogHoCcTb apMatypsl, BT/(M-°C);
@ — yron mexgy apmaTypoi U nepneHAnKynAapoM K NIIOCKOCTU CTEHbI.
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Tabnuya 41 — YgenbHble NOTEpU TENNOTH apMaTypbl Xapw Br/°C, B 3aBMCUMOCTU OT ee ahpeKTUBHON nnowjaau
ceyeHunsA

Sapw MM 1,1 3,1

0,0004 0,0011

12,6 28,3 50,3

0,014

78,5 131

Br/°C

0,004 0,008 0,021 0,031

Xapwr

MpvBepeHHble B Tabnuue 41 3HayeHUs Nnowlaaeil CooTBETCTBYIOT apMaType Kpyrioro ce4eHus AuameTpom 1,2;
2;:4; 6,8, 13 Mm.

B tabnuue 41 manbsle No BenW4MHe yAenbHble NOTepu TennoTbl NPUBEAEHBI C TOMHOCTLIO 40 YETBEPTOrO 3HaKa
rnocne 3ansTol. B pacyeTax npMBeAeHHOro COMPOTUBNEHUS Tennonepeadye Takas TOMHOCTb U3NULLHA. JlocTaTo4HO MC-
nofb3oBaTh faHHble ¢ TOMHOCTBIO TPU 3HaKa nocfe 3ansaToi. TennoTexHWYeckne HEeOfHOPOAHOCTH, obllee 3HavyeHue
yaenbHbIX NoTepb TeNNoThl KOTopbIX MeHbLle 0,001 BT/°C, gonyckaeTcsa He y4uTbiBaTh. [10BbILEHHAst TOYHOCTb AaHHbLIX B
Tabnuue 41 npuasaHa NOBLICUTb TOYHOCTL UHTEPMONALMN.

Cemku

CBs3U B BUAE CETOK NPUMEHSAIOTCSH Kak B TPEXCIOWHBIX Kene3o0eTOHHbIX NaHensx, Tak U B A pyrnx pacnpocTpaHeH-
HbIX OrpaXaaroLLmX KOHCTPYKLUMSIX, HanpuMep B TPEXCIONHBLIX CTeHax ¢ 0BnMLoBKOIi kupnudom. B HacTosweM nogpasgene
npusefeHsl faHHble B Haubonee obLem Buge, KOTopble MOryT BbITh NpUBEAEHbI KO BCeM NOoZOOHBIM KOHCTPYKUMAM. He-
NOCPEACTBEHHO K TPEXCMONHBIM XeNne306eTOHHBIM NaHernsiM OTHOCATCA rpadobl «A, = 1,8» B Tabnuuax 42— .44,

MapameTphbl, BAMSAOLME Ha NOTEpU TENOTEl Yepes y3en:

- TOMWHa cros yTennuTens dyy, M;

- TeMnonpoBOAHOCTb OCHOBaHUA Ay, BT/(M-°C);

- yOenbHoe ceveHre MeTanna Ha 1 Mor M ceTki, cM2/M.

Moa nocnefHUM NapaMeTpoM NOHUMAaETCA CyMMapHas Ninolafb Ce4eHNA BCeX CTePXHEN CEeTKN, pacronoXeHHbIX
ronepek cTeHbl B 1 NON. M CETKW.

PesynsTaThl pacyeTa cBefieHbl B Tabnuupl M42—1 44,

Tabnuya 42 — YgenoHole notepu Tennotel ¥, BT/(M-°C). CeTka C yAenbHbIM CeYeHueM MeTanna Ha 1 nor m

0,53 cM2/m

dy.p MM A, =02 A, =06 Ao=18
50 0,005 0,008 0,011
80 0,005 0,007 0,009
100 0,004 0,007 0,008
150 0,004 0,005 0,006

Tabnuya 43 —YaensHble notepu Tennotsl ¥, BT/(M °C). CeTka ¢ yAenbHbIM ceveHnem

MeTanna Ha 1 nor. M 2,1 cM2/m

dw MM A,=02 A,=06 Ao=18
50 0,018 0,031 0,043
80 0,018 0,028 0,035
100 0,017 0,026 0,031
150 0,015 0,021 0,024

Tabnuya 44 —YpenbHele notepu Tennotsl ¥, BT/(Mm °C).

CeTKa ¢ yaenbHbIM cedeHneM

meTanna Ha 1 nor. M 6,3 cM2/m

dyp, MM %=02 A =06 Ao=18
50 0,041 0,071 0,101
80 0,042 0,068 0,088
100 0,042 0,064 0,08
150 0,039 0,054 0,064
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L NOHKN

B Tabnuue 45 nokasaHa 3aBMCMMOCTb YAe/lbHbIX MOTEPb TEMAOTbl OT MIOWAAN CEYEHUS LUNOHKW. [laHHble npu-
BeJeHbl 471 LWNOHOK 13 Xene3obeToHa.

Ta6nuua 45— YaenbHble NoTepu TEMOTbI WNOHOK / i, BT/°C, B 3aBUCKMOCTY OT ee 3phekTUBHOI NoLWaamn ceveHns

A 24 40 715 135 262 516 1025
XU BT°C 0,021 0,039 0,072 0,123 0,191 0,266 0,332

Pebpa
B tabnuue MN46 nokasaHa 3aBMCMMOCTb YAe/IbHbIX NOTEpPb TENA0Tbl OT TO/NWMHbLI pebpa. JaHHble npvBeAeHbl 4ns
pebep u3 xenes3obeToHa.

Tabnunuya 46 — YaensHole notepu TennoTsl pebep T p, BT/(m °C), B 3aBUCMMOCTM OT TOJILLMHbI CEYEHUst

dp.cm 35 71 14,2 28,2
4p, BT/(m°C) 0,255 0,394 0,544 0,671

I8 Y3/bl HapPYXHbIX KAPKACHO-06LINBHbIX CTEH

[na npoeefeHVs pacyeToB NPUBEAEHHOrO COMPOTMBEHUS Tensonepefade HapyxXHbIX KapkacHO-OOLUMBHbIX CTeH
(KOC) c npuMeHeHMeM Kapkaca W3 NErkMX CTaslbHbIX TOHKOCTEHHbIX KOHCTPYKuuiA (JICTK) npuBeneHbl XapakTepucTukm
ONA cnefyowmx rpynn y3os:

1) Crolika (HanpaBnsoLwasn) kapkaca us repmonpocpmnsa crerbl us JICTK.

2) Y3/bl conpsixeHnsi HaBeCHOM cTeHbl U3 JICTK Ha KpPOHLUTEeNHaX W Xene3o6eTOHHON MAnTbl NepekpbITUs (Toueu-
Hblli 91EMEHT).

3) Y3nbl conpsbxeHus cteHbl u3 JICTK vxene306eToHHOM NAnTbl NepekpbITua. YacTuuHoe onvpaHvue Ha nauTy nepe-
KpbITUSA (NMMHERHbIVE 3N1EMEHT).

4) ¥Y3nbl conpsixeHus cteHbl u3 JICTK n gucka nepekpbita u3 JICTK (MUMHEHBIV 3N1eMeHT).

5) Y3en conpsikeHus cteHbl U3 JICTK € YaCcTUUYHBIM ONMpaHMeM Ha Xene306eTOHHYI0 NAUTY NepekpbITUSA (JINHENHBIV
3/1EMEHT).

6) Y3en conpsbkeHust cteHbl 13 JICTK ¢ coBMELEHHbIM KpOBESIbHbIM MOKPbITMEM 13 JICTK (/IMHEVHbIA 3N1EMEHT).

7) Y3en conpspkeHus cteHbl 13 JICTK n ckaTHoW KpoBan 13 JICTK (TOUEUHbIN 371EMEHT).

8) ¥Yrnbl cteH u3 JICTK (IMHEVHbIA 3N1EMEHT).

9) MpuMblkaHne cTeHbl 13 JICTK K Lokonto. YXKene3obeToHHasa Nauta NepekpbITUA (JIMHENHbIA 31EMEHT).

10) MpumblkaHne cteHbl U3 JICTK k yokonto. Aunck nepekpbitna u3 JICTK (MHERHbIA 31eMeHT).

XapaKTepucTukv 3/1EMEHTOB OMPeaentoTCA pacyeToM TeMnepaTypHbIX Nofein uim no Tabnmuam, NpUBEAEHHbIM HIDKE.

MpuBeLeHHblIe HWXKe AaHHble cnpasBef imBbl AN Y3N10B KOHCTPYKUmMii JICTK ¢ Tena1onpoBOAHOCTbLIO yTenauTens
ot 0,037 go 0,045 Bt/(m °C).

[na pacueToB y3n0B C TepMONpoduiemMm Heob6X0AMMO 3HaTb €ro XapakTepucTUKM, Tak Kak pasHoobpasve Tepmo-
npochmnein fOBONLHO Benuko. [anee nprBeAeHbl XapakTepucTuku Aaa Tpex Haubonee pacrnpoCTPaHEHHbIX BapyaHToB
nepchopaumn. Kpome Toro, npyv HEO6XOAMMOCTU B KOHKPETHbIX Y3/1aX BapbupyeTcs To/LWMHa npoduns.

[na ynobcTea pacyeToB B KAYECTBE XapaKTepUCTUKM TEPMONPOdUIA NPUHATA TENIONPOBOLHOCTL NeptoprpoBaH-
HOIN 30HbI, 38 KOTOPYIO NMPUHMMAaeETCA 30Ha B 120 MM B LieHTpe TepMonpoduns, BkIovawLasa B cebs Bce TepMONpOCeyKu,
NPOCTPAHCTBO MeXJy HUMW U HEKOTOPYH 061aCTb BOKPYT HUX.

Hwxe nepeuyncneHbl Tpy BapuaHTa nepdopaummn, KoTopble MCnonb3yloTesa ganee. [Ans yao6cTsa OHN YCI0BHO 060-
3HayeHbl «A», «b» 1N «B».

Tepmonpoduns A
Cxema nepdhopaumu nokasaHa Ha pucyHke 4.

29



MN3meHeHne Ne 1 k CI 230.1325800.2015

Mepdhopauus cogepxuT WecTb NOM0C NPopes3eil.
DKBMBaA/IEHTHasA TENNOMNPOBOAHOCTL 30HbI Nepdhopaunmn (120 mm) coctasnseT 7 BT/(m°C).

Tepmonpodunb b
Cxema nepdopauun nokasaHa Ha pucyHke 5.

Mepchopaumsa coaepxumT WecTb NOM0C npopesei.
OKBVBa/IEHTHAA TeNnJI0NPoBOAHOCTb 30HbI nepdiopaunn (120 mm) coctasnseT 6,3 Bt/(m °C).

Tepmonpocuns B
Cxema nepchopaLmn aHanornyHa nokasaHHoi Ha pucyHke 5. Mepdopauuns cogepxuT BOCEMb NOMOC NMPOpeseii.
OKBMBa/IEHTHaA TEM/IONPOBOAHOCTL 30HbI nepdopauun (120 mm) coctasnset 4,8 Bt/(m °C).

CToilka (HanpaBnsLWas) kapkaca n3 Tepmonpoduna creHbl n3 JICTK

Tepmonpodnib NPOXOANT C/OW TENON30NALMN HACKBO3b.

MapameTpsbl, BAVAOLWME HA NOTEPU TENIOTLI Yepes y3en:

- TonwmHa Tepmonpodunnsa dnp, Mu;

- BapuaHT TepmMonpodnns.

TonwmHa naHenn okasblBaeT Masloe BMSHWE Ha YAelNbHble MoTepU TennoTbl Yepes y3en. ITO 06bACHAETCH TeM,

YTO [OMOMHUTE IbHbIE MOTEPU TENJIOTbI NPAKTUYECKM NOJIHOCTLIO MPOXOAAT MO NPOdIUII0, N XOTA C USMEHEHWEM TOJILUMHbI
naHenu ero WmMpuHa MeHSeTCs, HO TEpPMUYECKOe COMPOTUB/IEHNE OCTaeTCs MPakTUYeCKn Hen3MeEHHbIM, TakK Kak B OCHOB-
HOM onpegensieTca nepopupoBaHHOl 30HON. [na HenepdhOpMPOBHHOIO Npodunsa ToMWmMHa NaHenn GydeT okasbiBaTb
cyliecTBeHHoe BusiHWe. COOTBETCTBEHHO, B Tabnuue [M47 npusefeHbl yaenbHble NOTepu TensioTbl B 3aBUCMMOCTU OT
TOMWMHBLI TepMonpoduas 1 cnocoba ero nepdopaumn. JaHHble Tabnuubl pacnpoCTPaHSATCSA Ha NaHeny C TOJLLMHOM
yTennutens ot 120 go 250 mm.

Tabnunuya 47 — YaenbHble notepu Tennotel T, BT/(m °C), cToika (HanpaBnsiowas) kapkaca vus Tepmonpocmns

A 5 B
T M X1\ 4
D] [ |
< = dmp =07 0,029 0,027 0,022
Yy \ / : =]
A A A n A
l}h LT — \
= o
A dnp o= 2 0,046 0,042 0,034
OTTTL adxheKTHHHBIA
U.A-UT yrennurent dn =2,0 0,067 0,062 0,051
1 — 1 067MUOBOUHBI
matepvan

Mpu pacueTax CyMMapHbIX NMoTepb TENa Mo CToikam 1 HanpaBnstoWwyUM kapkaca KOC cnepyeT noacunTbiBaTb MNo-
FOHHYI0 A/IMHY BCeX 6e3 UCK/IHUeHUst TepMonpoduieli He3aBUCKUMO OT TOTO, YTO YaCTb M3 HUX MOKa3aHa B y3/nax Apyrux
Tabnuy (tabnuupl .48—Tr.58).

Mpn 3TOM yunTbIBaTb CriedyeT TO/IbKO TepMONpoduan, NepecekarLLime C/oi yTENINTeNs 1 HaXoAsaWwmecs Ha yyacT-
Kax KOHCTPYKLUWIA, Npunerawlmx K oTaniMBaembiM MOMeLleHusIM. Hanpumep, He cnefyeT yuuTbiBaTb TEPMONpPouIn B
napaneTax U UHbIX YacTsX KOHCTPYKUUIA, BbIXOASLLMX 32 OTan/MBaemblii KOHTYP 34aHus.
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Cmolika (Hanpaensirouwiasl) kKapkaca u3 mepmonpochuns 0na koHcmpykuuii u3 JICTK ¢ dononsumenbHbIiM
HapyXHbIM ymeriieHueM

KOHCTpYKLIMS COCTOUT 13 NaHENW C TEPMOMNPOMUIEM U HAPYKHOMO yTenneHus no npodusnio, nepdPoprpoBaHHOMY
Ans 100 MM TONLLMHEI AONONHUTENEHOMO YTENNeHNa U HenepopupoBaHHOMY Ans 50 MM JONONHUTENEHOro yTenneHus.
[Mpodunb naHenn v npounb JOMONHUTENBHOIO YTEMMEHUS HE COBNAAaloT No B3aUMHOMY PAaCMONOXeHWo. [Npodunb B
AOMONHUTENEHOM YTEMNNEHWW NMPOXOAUT C Wwarom 600 Mm.

OB BNA KOHCTPYKLMKW NPEACTaBNEH Ha pUCYHKe [.6.
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MpumeuaHne — 3aecbu ganee B .8 3HaK «*» HA PUCYHKaX B TABMMLIAX U B HIXKHEM UHAESKCE Y TONLMHLI NPO-
duns dnp* YKa3bIBaKOT Ha L,OMONHUTENbHBIA NPOMUE B OTIUYME OT OCHOBHOTO.
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PucyHok N6 — PacnonoxeHue npounsa B KOHCTPYKUMSAX C AONONHUTENBHBIM YTENNEHUEM

MapameTpbl, BANAIOLLME Ha NOTEPW TENNOTh Yepes y3en:

- TOMLWHA yTennmuTens naHenu dy, Mm;

- TOMLWMHA JOMOMHUTENBHOrO YTENMTens dnon,

- TonwMHa Tepmonpoduns B NaHenu d

- TonwmHa npoduns B ,qOI'IOJ'IHI/ITeJ'IbHOM yTeI'IJ'IeHVM d, ptr MM.

BrnuvsaHve ToNWMHLI YTENNUTENs NaHenu Ha y,u,eanble norepm TENNOThl Yepes y3en mano, Tak Kak nepdgopauyvs
NpodMnsa NaHenm He 3aBUCUT OT TOMNLMHbBI NAHENU B LUMPOKUX NPEAENAXx, a YAENbHbIE MOTEPU TENNOTLI ONPEAENSIOTCH B
repeylo ouepesb BUAOM nepdopaLyn U TonwmuHon metanna npocduna. B Tabnuue 48 npuBeaeHb! yaenksHele NoTepu Te-
nnoTbl y3na 6e3 ykasaHus TonwmHbl naHenun. Tabnuua moxet npumensiteca anst KOC ¢ TonwmHon ytennutens ot 120 go
200 mm. B Tabnuue npueeaeHsl NMHENRHbIE YAeNbHLIE NOTEPU TENNOTLI, NEPecYMTaHHbIe Ha 1 nor. M Npoduns B NaHenu.

MM,

Tabnuya 48 — YaensHsle notepu Tennotel ‘P, Br/(M-°C), cTolKa (HanpaensioLLasn) kapkaca us tepmonpoduns

dnp =0,7 MM dnp =1,2MM dI1p =2,0 MM

dnon = 50 MM 0,023 0,030 0,039
G+ = 0,7 MM
d__ =50

on = U MM 0,023 0,031 0,040
Gppe = 1,0 MM
Faon = 100 1 0,025 0,029 0,034
dnp* =0,7 Mm
dnon = 100 MM 0,027 0,031 0,036
dnp* =1,0 Mm

Mpy pacyeTax CyMMapHbIX NMOTEPb TEMsa no CToMkam u HanpaensowmmM kapkaca KOC cneayet nogcyvTbiBaTh
MOrOHHYI0 ANUHY BCex 6e3 NCKNIUYEHNS TepMonpoduneit B NaHENAX HE3aBUCUMO OT TOrO, UTO YaCTb U3 HUX NOKa3aHa B
Apyrux Tabnuuyax.
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Mpu 3TOM y4uTBIBaTL CAEAYET TONBKO TEPMONPOM UK, NepeceKatoLLue Croil yTennuTensa u Haxoaswmuecs Ha yyacT-
Kax KOHCTPYKLMIA, Npuneraowmx K otannusaeMbiM nomMelleHnsaM. Hanpumep, He cneayeT yuutbiBaTb TepMonpodunu B
naparnerax U UHbIX YacTAX KOHCTPYKLMIA, BLIXOAALLMX 3@ OTannBaeMblil KOHTYP 3faHUs.

Tabnuupl 47 1 (48 MoryT NPUMEHSITLCA AN pacyeToB Kak CTEHOBLIX, TAK U KPOBESbHLIX NaHenein npu ycnosun
KOHCTPYKTUBHOIO COBMafeHUs.

ConpsixkeHue HagecHol cmeHbi u3 JICTK Ha kpoHwimelHax u xene306emoHHOU NAuUmMbI Nepexkpbimus
I'Iapameprl, BnuArowmne Ha noTtepu TensnoTbl Yepes y3ern:

- TOMMHa CNos yTeNnUTenNs CTeHsl dy, MM,

- cpefiHsaA nnowaab Ce4eHUst KpoHLITeHa SKp, Mm2.

Tabnuya 49 — YgenbHble notepu Tennotsl i, BT/°C, Ana kpoHWTelHOB onupaHusa naHenei NNICTK

Sy MM
Vi ==n Skp [ g =
M?@Q% /_E ; ye MM 1200 1600 2000
] < 7 1 T 125 0,108 0,114 0,118
SR =
7 ) 150 0,106 0,112 0,117
R oo™
D  O6MHIOBOYHRIA 200 0,100 0,108 0,114
mMarepHan

Kpennenue Ha kpoHwmeliHax HagecHoli cmeHbl u3 JICTK ¢ dononHumensHbIM HapyXHbIM ymenneHuem
K Xenie306emoHHoll niume nepekpbLImusi

MapameTpbl, BAUAIOLUME Ha NOTEPU TENMOTEHl Yepes y3en:

- TOMWUHA YTENNUTENS NaHenu dy,, MM;

- TorLiHa AOMONHUTENBHOrO YTENNUTENs d, ., MM;

- TonwmHa Npodunsa B 4OMNOMHUTENBHOM YTENeHUN dnp*, MM.

BnuvsHue nnollagu ceveHns KpoHLWTenHa 1 Bua npoduna B NaHenn mMano, Tak Kak OHU 3aKpbIThl HapyXHbIM yTe-
nnauTenemM.

B Tabnuue 50 npusedeHsbl yaenbHele NoTepu TennoThl y3na 6e3 ykasaHus nNNowagu ceYeHUsi KpoHWTerhHa.
Tabnuua F.520 MOXET NPUMEHATbCA AN KpenneHna KOC KpoHWTeRHaMKU ¢ Nnowaabio CeHeHUst KpoHLTeilHa ot 1200
0o 2000 mm“4,

Tabnwuya 50 — YgenkeHble notepu Tennotsl x, BT/°C, ANA KpoHWTeNHOB onupaHus naHenei JICTK

dYT, MM
120 150 200
d =50
aon — SPMM 6 006 0,027 0,029
dnp* =0,7 Mm
xeneszoberon d 50
aon”— UMM g 50g 0,027 0,029
cTanb dnp* =1,0Mm
e i Gaon =100 MM | 515 0,014 0.016
e dnp. =0,7 MM ' ! !
\ d. =100
MaTcpuan non MM 0,014 0.015 0,017
dnp. =1,0 Mm

ConpsixeHue cmeHbi u3 JICTK u xene3o6emoHHOU NAumbi rnepexkpoimusi.

nepexkpuimus

MapameTpbl, BAUsAOWME Ha NOTEPU TENNOTLI Yepes y3en:

- TONWMHA CNOA YTeNNUTENA CTeHsl d, MM;
- cpefHAa TonwwWHa npocuna d_ ., MM.
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B Tabnuue M51 yuTeHo, 4To Mexay TepMonpoduUNaMn 1 Xene3obeToOHHOW NIUTOH NEPEKPLITUSI NPUCYTCTBYIOT NPO-
knagku no 10 MM U3 3 EKTUBHOrO yTennuTens.

Ta6bnuya 51— YaenbHble notepu Tennotsl ¥, BT/(M-°C), ans y3na conpsixeHns cTeHbl U3 JICTK u xene3o6eToHHOMN
NIUTBI NePeKPbITUA. YacTtuyHoe onupaHue Ha NNUTY NepekpbITUA

d ., MM
dw MM L
0,7 1,2 2

- 125 0,121 0,128 0,134
8 % xenesoberon

7 cTaNb

% 150 0,142 0,149 0,157

A iy

YTEIUIHTENE
= oﬁg::r-m 200 0,192 0,202 0,205

YaenbHble NoTepu TeNNoThl y3na AaHbl 6e3 yueta notepb TEMMOTLI NO HanpaBnAoLWmMM kapkaca KOC (cm. Tabnuuy 47
M NOSICHEHUA K Hell). Takum o6pa3om, NOTepu MO HanpaBnsAWKUM (Ba TEPMONPOMUNSA) pacCUUTLIBAIOT OTAENLHO MO
Tabnuue 47 B cocTaBe pacyeTa Bcex TepMonpoduneit kapkaca KOC.

B aToM y3ne yaenbHble NoTepu TENNOThl JOCTATOYHO BENWUKW U C YBENUYEHUEM TONLWMHLI yTennuTens GbicTpo Bo3-
pacTatoT. Takum obpasom, nepdopauyuns aByx npoduneii Bce Bonblue HUBENUPYETCS.

ConpsixeHue cmeHbi u3 JICTK ¢ dononHumesnbHbLIM HapyXHbIM ymensieHueM U xene3zo6emoHHol nnumsbl
nepexpsimus. lMosiHoe onupaHue NaHenu Ha rIUMYy NepPeKpbLIMuUst

MapaMeTphbl, BNUAIOLLME Ha NOTEPU TeMNoTh Yepes y3er:

- TONWMHa yTennuTens naHenm dyT, MM;

- TONLMHa AOMOMHUTENBHOrO yTennuTens d,,,, MM;

- TOMNLWMHa TepMonpodunsa B naHemm dp,, MM;

- TOMLMHE NPOOUNS B AONOMHUTENBHOM YTENNeHUH dpy,

MM.

Tabnwuya 52 — YaenbHble notepu Tennotel ¥, Bt/(M-°C), yana conpsixeHusi cteHbl M3 JICTK ¢ 4ONONHUTENbHBIM
HapyXHbIM yTernneHneM U xene3o0eToOHHOW NNUTLI NepeKpbITUA. [onHoe onnpaHue NaHenu Ha NAWTY NepekpbITUA. Ton-
LMHa TepMonpodunsa B NaHenu dI1p =0,7 Mm

dYT, MM
120 150 200
d...=50
\ aon MM 0,161 0,167 0,173
dnp* =0,7 MM
- xenesobeTon
2 d =50
= pon = 50 MM 0163 0,169 0,174
cTans dnp* =1,0 Mm
adexTunnbi
< d,..=100
yIemmrems ;on =07 '\:A'\:A 0,046 0,052 0,061
* 6. i np* _ '
> Varopuan
d,,, = 100
non "1 0048 0,054 0,062
dnp* =1,0 Mm

YaenbHble NoTepu TeNnoTel yana AaHsl 6e3 y4eTa noTepb TENNoThl Mo HanpaenstoLmMM kapkaca KOC (cM. Tabnuy I748).
Takum o6pasom, MOTepu Mo HanpaenSAoLWMM (4Ba TepMONpoduUnsa) paccyHUTLIBaOTCS OTAENBHO No Tabnuue 48 B cocTase
pacdeTta Bcex TepMonpoduneit kapkaca KOC.
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Tabnuya 53 — YaenbHble notepu Tennotel W, BT/(M-°C), yana conpsaxeHusa cteHbl U3 JNICTK ¢ gononHUTenbHbIM
HapyXHbIM yTernneHmeM M xene3obeToHHOW NNUTLI NepekpbITUs. [MonHoe onupaHWe nNaHenu Ha NAWUTY NepekpbITUs. Ton-
WWHa TepMonpodurns B naHenu drlp =12 MM

dyp MM
A A 120 150 200
N \\Q 7>_i.—</;:- | ol
< - e = d =5
| | on = 50 Mu 0,150 0,156 0,161
L > = i dnp* =0,7 MM
T "/- ooy -
g TSdt70 777 :
S =Vl g d..=50
NP=Wo Ry, aon = 20 MM 450 0,158 0,163
| A4 57 cram dppr = 1,0 MM ' ' '
- —
e | WPl | shpdexrtusHbi
S = AAAA d.. =100
F At S yrenmiren: aon ~ MM 0 039 0,046 0,054
% ¥ OCIHLIOBOMHEIF dnp* - 0r7 MM
daen dym Marcpuan
d, ., = 100 MM
Aon 0,041 0,048 0,056
dnp* =1,0 Mmm

YaenbHble noTepu TeMoThl yana AaHbl 63 ydeTa noTepb TENNOTEH N0 HanpaensoLWwmMM kapkaca KOC (cM. Tabnuuy £48).
Takum obpasom, noTepu no HanpaensAoWWUM (4Ba TepMonpodunsa) paccHUTbIBaKOT oTaenbHO Mo Tabnuue M48 B cocTaBe
pacdeTta Bcex TepMonpoduneit kapkaca KOC.

Tabnuya 54 — YaenbHele notepu Tennotel ¥, BT/(M-°C), y3na conpsixkeHusi cTeHbl M3 NICTK ¢ AONONHUTENbHBIM
HapyXHbIM yTernneHmeM M xene3o6eToHHOW NNUTLI NepekpbITUA. MonHoe onupaHne NaHenu Ha NAWUTY NepekpbITUs. Tor-
LnHa TepMonpoduns B naHenu drlp =2,0 Mm

dw MM
AN 120 150 200
d =
aon = SOMM | a7 0,143 0,148
G = 0,7 MM
o xenezobeToH
2 d __=50mMm
Al aon
cram o= 1.0 0,139 0,145 0,150
atipextuBubIi
d =
yremme: aon - :)070 n:/l»:/l 0,031 0,038 0,047
* . = * = U,
A/ warepnan d
d =
aon = 100 MM |5 55y 0,041 0,049
dnp* =1,0 MM

YaensHble NoTepy TennoTel y3na AaHel 6e3 y4eTa noTepb TEMMOTLI N0 HanpasnsAowmm kapkaca KOC (cM. Tabnuuy 148).
TakuM 06pa3om, NoTepu No HanpaensAoWWUM (4Ba TepMOnpoduUnsa) paccHUTLIBaKOT 0TAENBHO No Tabnuue M48 B cocTaBe
pacdeTa Bcex TepMonpoduneit kapkaca KOC.

YaenbHble noTepu Tennotel B Tabnuuax n52—T.54 ¢ ysennyeHnem TOrLLMHLI TEpPMONPOdUNA NaHeNN yMEHbLLIAIOTCS.
3TO NPOUCXOAUT NOTOMY, YTO YA enbHbIe NOTEpPU TENMOTEl CamMoro NPOUA Y4UTLIBAIOT OTAENBHO, U B Tabnuuyax 152—.54
npuBefeHbl «OYULLEHHbIe» BenuYnHbl. [MonHble yaenbHble NoTepyu TENMOTh y3na HEMHOro YBenuyMBaroTCs ¢ YBENU4eHm-
€M TOMLLMHBI TEpMONPOtnNS.

ConpsxeHue cmeHbi u3 JICTK ¢ donosnHume nbHbIM HapyXHbIM ymer/leHUeM U ese3o6emoHHol nnumsi
nepexpbimus. YacmuyHoe onupaHue nNaHesu Ha NAUMy nepekpbImus

MapaMeTpbl, BNUAKOLLME Ha NOTEpK TEMMOTLI Yepes y3er:

- TOMWWHa yTennuTens naHeni d,,, Mu;

- TOMWHa AOMONHUTENBHOrO YTeNnUTens d, ., MM;

- TOMLUHa TepMonpouns B NaHenm dnp, MM;

- TonwuHa NpoduUns B AOMOMHUTENBLHOM YTENNeHnm dnp,,, MM.

MaHenb CABUHYTa OTHOCUTENBHO TOpLa MANUTEI NEPEKPLITAS Ha 50 MM.
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Tabnuya 55 — YgenoHble noTepu TennoTel ¥, BT/(M-°C), yana conpsbkeHus cTeHbl 13 JICTK ¢ 4ononHUTENBHBIM
HapyXHbIM yTenneHmem U ene3o6eToHHOW MUTLl NepekpbITUA. YacTuyHoe onupaHue MaHenu Ha NIUTy NepekpbITUS.
TonwuHa TepMonpoduns B naHenu d,.Ip =0,7 MM

- ) dy? MM
S y 120 150 200
d.__=50
aon = 90 MM 0,048 0,056 0,066
dnp* =0,7 Mm
g xenesoberon d 50
o = MM
2 2 non 0,049 0,056 0,066
cTam dnp* =1,0mMm
odubek ruBHbL dnon =100 mm
- Jﬁ_}/;l YTENIHTENs dnp* =0,7 Mm 0,003 0009 0.018
% 06 THIIOBOTHEII
* d,...=100
Marcpuan Aon MM 0,003 0,009 0,017
dnp* =1,0 Mm

YaeneHbIe noTepy TennoTel yana AaHsl 6e3 y4eTa noTepb TENNOThI NO HanpaenaowmM kapkaca KOC (cM. Tabnuuy 748).
Takum obpasom, noTepu no HanpasnAOWWUM (4Ba TepMONpodUnsa) paccunTeIBalOT oTAeNbLHO Mo Tabnuue 48 B cocTaBe
pacdeTa Bcex Tepmonpodunei kapkaca KOC.

Tabnuya 56 — YaenbHble notepu Tennotel ¥, BT/(M-°C), yana conpsixeHus cTeHbl 3 JICTK ¢ AONOAHUTENbHBIM
HapyXHbIM yTenneHnem U xene3o6eToHHOW MNuThl MepekpbITUA. YacTuiHoe onupaHue MaHenu Ha NAUTY NepekpbITUS.
TonwuHa TepMonpoduns B naHenu dnp =12 MM

dyT‘ MM
120 150 200
dpon = 50 MM
pon 0,045 0,053 0,063
7 O = 0,7 MM
S 77 wenesobeton
< gl P dyop = 50 MM
" D A 0,045 0,053 0,063
VZ//Za crans dnp* =1,0 MM
(XTI 2dbexrusnuii d.qon =100 MM
{X ¥} yremmrem dnp* =0,7 MM 0,000 0,007 0,016
i/ L1111 OGNHUOBOUHENT =
waTCpHan daon = 100 MM 0,000 0,006 0.015
dnp. =1,0 Mm

YaeneHble noTepu TennoTel yana AaHsl 6e3 yueTa noTepb TeNNOThLI No HanpaenstowmMM kapkaca KOC (cM. TaGnuuy 48).
Takum oBpasoM, NOTepn MO HanpaBnALMUM (ABa TEPMONPODUNA) paccuUMTLIBAIOT OTAENbHO No Tabnuue 48 B cocTase
pacyeTa Bcex Tepmonpodunein kapkaca KOC.

Tabnuya 57 — YgenbHule noTepu TennoTel ¥, BT/(M-°C), yana conpsikeHust cteHsl u3 JICTK ¢ 4ONONHUTENbHBLIM
HapyXHbIM yTenreHneM W xene3o6eTOHHOW| NUTLI NEPeKPbITUA. YacTuuHOe onMpaHue NaHenu Ha MIUTY NePeKpLITUN.
TonwuHa TepMonpodunsa B NaHenm drlp =2,0 MM

d,;, MM
120 150 200
dyon =50
aon = OV MM 0,041 0,048 0,058
dnp* =0,7 MM
wenezoberon d =50 MM
non 0,041 0,049 0,058
cTams dnp* =1,0 MM
— d,., = 100 MM
obdexrusubii Aon — 0,003
YTEIUTHTEb dnp* = 0,7 MM 0,003 f 01012
06MIHIOBOTHELA
d,,,= 100
MaTephan aon MM -0,003 0,004 0,012
dnp* =1,0 Mm
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YaenbHble noTepy TeMnoTsl yana faHbl 6e3 ydeta notepb TENNOTHI NO HanpaensAowmM kapkaca KOC (cM. Tabnuuy 148).
Takum obpasom, noTepu no HanpaensoLWMUM (4Ba Tepmonpoduns) paccHnTbIBaloT oTaenbHO No Tabnuue 48 B coctaBe
pacyeta Bcex TepMonpoduneit kapkaca KOC.

YaeneHble noTepu Tennotbl B Tabnuuax I-55—.57 ¢ ypennmyennem TonwuHel TepMonpoduns NaHeny yMeHbLLatoTCS.
3T0 NPOUCXOAUT MOTOMY, YTO YAefbHbIE NOTEPU TEMMOTLI CaMOro NPodUNA yYUTLIBAIOT OTAENBHO, U B Tabnuuax M55—.57
npuBeAeHbl «OYULLEHHbIe» BENUYMHLI. [onHble yaenbHble NoTepyu TEeNNOTL Y3fia HEMHOTO YBENUYUBAKOTCS C YBENUYEHU-

€M TONLWMHBEI TEPMONPOPHUIIS.

ConpsixkeHue cmeHbl uz JICTK u ducka nepexpbimusi u3 JICTK
MapaMeTpel, BNUsIOLME Ha NOTEPU TEMNOTHI Yepes y3er:

- cpeaHsAa TonwumHa npoduna dnp, ;

- TonwuHa nepekpbITUA d MM.

nep’
TonwuHa ytennutens CTeHbI OKa3blBa€T Maloe BriudHUe Ha yaenbHble NOTEpU TENNOTHI Yepes y3er.

Tabnuya 58 —YaensHble notepu Tennotel W, B1/(M-°C), ans yana conpsaxeHus cteHbl M3 JICTK u gucka nepekpbita
n3 NCTK

d. , MM
:"it dnepv MM P
£ o 07 1,2 2
\‘_.\;1’"(
Y VY Y 200 0,018 0,022 0,021
= A A A A
3
= 'D W W .
s e W) o 250 0,014 0,018 0,017
/'-‘:-Tf\/:‘_K_ [‘j”"‘ poxTurnLii

dum T ofmmosomi 300 0,009 0,014 0,013
MaTepHAT

YaenbHble NoTepy TennoTsl yana AaHbl 6e3 yueta noTepb TeNNOTHI NO HanpaBnsoWmM kapkaca KOC (cMm. Tabnuuy 47
W MOSICHEeHMS K Helt). TakuM obpasoM, NoTepu No HanpasBnsoWMM (4Ba TepMONPodUNS) paccUUTLIBAIOT OTAENBHO MO
Tabnuue 47 B cocTaBe pacyeTa Bcex Tepmonpoduneit kapkaca KOC.

ConpsixxeHue cmeHb! u3 JICTK ¢ YacmuyHbIM onupaHueM Ha Xese306emoHHy0 Naumy noKkpbimus

MapameTpbl, BAUAKOLIME Ha NOTEPU TENMOTEl Yepes y3e:

- TOJLMHA CNOSA YTENMTENSA CTEHbI d s MM;

- CpeaHAs TonLwmHa npoduns d

3aBUCUMOCTL YA erbHbIX NoTepb TerU'IOTbI OT TOMNLWWMHBI CNOA YTeNNUTENs NOKPLITUA KpailHe Mana U 3[1eCb He y4u-
ThiBaETCA.

Tabnuuya 59 — YgencHele noTepu Tennotsl P, BT/(M-°C), 4nsa ysna conpsikeHus cTeHbl W napaneTa w3 JICTK ¢ ya-
CTUYHBIM OMUPaHUEM Ha Xene306eTOHHYHO NAUTY NOKPLITUS

d.., MM
dyT1' *
0,7 1.2 2

—_—x

L]

S 125 0,221 0233 0,243

Al

N
} 8 KeneobeTon

N\ ) o 150 0238 0251 0,261

addexTuBHEIR
YTCIUTHTEND
CTTD 06IHIOBOMHEIH

eepna 200 0,300 0,316 0,320
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YaenbHble NoTepy TeNMNoThl yana faHbl 6e3 y4eTa noteps TENMOTHI N0 HanpasnsoLWwMM Kapkaca KOC (cM. Tabnuuy 147
W MOSICHEHUS K Hel). Takum obpasom, NoTepu Mo HamnpaBRsloWUM (4Ba TePMONPOdUnsA) pacCcUUTLIBAOT OTAENBHO MO
Tabnuue 47 B cocTaBe pac4eTa Bcex Tepmonpoduneit kapkaca KOC.

ConpsixeHue cmeHbl U3 JICTK ¢ coemeuweHHbIM KpoeelbHbIM nMokpbimuem u3 JICTK

MapameTpbl, BAMSAOLME HA NOTepU TENNOThl Yepes y3en:

- TOMLMHa CNOSA YTENNMATENS CTeHb! Oy 1y, MM;

- CpeAHss TONLYMHE NPOUNs dpy, MM.

3aBUCUMOCTL YAENbHBIX NOTEPb TENMOTLI OT TOMNLMHBI CIOS YTENNUTENS NOKPLITUA KpailHe Mana W 34eck He y4u-
ThiBaETCS.

Tabnuuya 60 — YaenbHble noTepu Tennotsl W, BT/(M-°C), Ans yana conpsixeHns cTeHbl 13 JICTK ¢ coBMeLLEHHbIM
KpoBenbHbIM NokpbiTueM 13 JICTK

_ d.,, MM
dyﬂ, MM L
N 0,7 1,2 2
£ 2
> 125 0,073 0,078 0,079
50
150 0,052 0,054 0,056
cTann
( sppexTuRIIBIH
YTCTLTHTCIE
OBAHLOBO ML 200 0,043 0,046 0,047
MaTepran

YaenbHele noTepy TennoThl y3na AaHbl 6e3 yueTa notepb TEMIOTLI MO HanpasnsaoLwmM kapkaca KOC (cm. Tabnuuy 47
W MOSICHEHUA K Heid). Takum 06pasoM, NoTepu No HanpasnSOWMM (OAUH TEPMONPOMUNb) paccuMTLHIBAlOT OTAENBHO MO
Tabnuuye 47 B cocTaBe pacyeTa Bcex Tepmonpoduneit kapkaca KOC.

ConpsixeHue cmeHb! U3 JICTK u ckamnoli kpoenu u3 JICTK

MapameTpbl, BAUAIOLUME HA NOTEPU TENNOTHI Yepes y3en:

- TONLMHA CMOS YTENNUTENA CTEHbI dy 1y, MM;

- TonwuHa yTennuTens kposnu 1 dy.,z, MM;

- TONWMHA yTennuTeNs Kposnu 2 dyr3, MM;

- cpefHssa TonwwMHa npoduna dnp, MM.

M3-3a Bonbloro Yucna Bapbupyemelx napamMeTpos yaenbHble NOTEpU TENNOThLI y3na cBeAeHbl B rpynny Tab-
nuy 61—63. Kaxgas Tabnuua oTnM4aeTca oT OCTaNbHbIX TOMLWMHON CNOA YTENNUTENS KPOBNH.

Tabnuya 61— YaeneHule noTepu Tennotsl ¥, BT/(M-°C), ana yana conpsxeHus cteHbl u3 JICTK u ckaTHOW KpoBnu
n3 JICTK. dyT2 =150 mm

dy.r3 =50 MM
dyrq, MM d,,=0,7 =12 Oy =
125 0,08 0,072 0,058
- 150 0,076 0,068 0,056
€
200 0,074 0,064 0,052
<
=]
d, =100
cTanh yT3 MM
— - . 125 0,063 0,054 0,042
"_‘ ApdexTusaii
: ] PV 150 0,059 0,051 0,039
dunt J—
. marepHan 200 0,055 0,047 0,036
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Tabnuya 62 — YgenbHble notepu Tennotel ¥, BT/(M-°C), ana yana conpsaxeHuna cteHsl U3 JICTK n ckaTHOW KpoBnwu

3 JICTK. dy7p = 200 MM

| dgnﬂ L dunB

1 L 1 1 L

£ CTanh

i adhexTHnLig
{31 YTCIUIMTCIh

1T ODJIHNOBOMHBIH
marepuan

dyr3 =50 MM
dyrq, MM dn, = 0,7 dp = 1,2 Ao = 2
125 0,085 0,077 0,062
150 0,082 0,073 0,06
200 0,08 0,069 0,057
dyr3 =100 Mm
125 0,069 0,061 0,049
150 0,065 0,057 0,045
200 0,061 0,053 0,041

Tabnuya 63 — YgenbHble notepu TennoTsl ¥, BT/(M-°C), ana yana conpsaxeHna cteHsl M3 JICTK n ckaTHOW KpoBnwu

n3 JICTK. dyT2 =250 mm

1 1 1 L L

dymi

, cTam,

aphexTnnuiit
YICIIMTCTD

T  OB:NHLOBOMHLIH
MaTepuan

| dgnﬁ J dgm3

dyr3 =50 MM
dyrq, MM dpp =0,7 dp =12 dp = 2
125 0,088 0,08 0,065
150 0,085 0,076 0,063
200 0,083 0,072 0,06
dyr3 = 100 Mm
125 0,074 0,065 0,053
150 0,069 0,061 0,049
200 0,065 0,056 0,044
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YaensHble NoTepu TENMOTHI Y3na AaHebl 6e3 y4eTa notepb TENNOTLI NO HanpaBnslowmM kapkaca KOC (cm. Tabnuuy 47
W NOSAACHeHUs K Heid). Takum obpasoM, NoTepu No HanpasNSAOWMM (OAUH TEPMONPOMUNL) pacCcHUTLIBAIOT OTAENBHO NO
Tabnuue 47 B cocTaBe pacyeta Bcex Tepmonpoduneit kapkaca KOC.

Yenbi cmenH u3 JICTK
MapameTp, BNusilOLWMiA Ha NOTEPU TENNOTLI Yepes y3en:
- TONWMHA CNosl yTennuTens cTeHbl dyr MM.

Tabnuya 64 — YgensHble notepu Tennotol ‘P, BT/(M-°C), ana yana yrma cteH us /ICTK

cTann

Y] shpexTusinin
{3 yrermmaTems

OONMUOBOYHBIH
MATEPHA

Boinyknbivi yron
d,; =125 mm dy; =150 MM d,; =200 Mm
0,006 0,019 0,009
BorHyTbil yron
—-0,077 - 0,064 -0,071

[eoMeTpus yrra CTeHbl CHUXKaET BUSAHWE TepMonpodunein Ha JoMNofHUTENbHbIE NMOTEpU TENNOTLI. Tak Kak TepMo-
NPOPUNMN YHUTBIBAKOT OTAENBHO, 3TO NPUBOAUT K 3OEKTUBHOMY CHUXEHUIO YA enbHBIX NOTepb TENNOTHI Yepes y3ern.
YpeneHele NoTepy TENMOThI yana AaHbl 6e3 yyeTa notepb TENNOTLI N0 HanpaBnsowmM kapkaca KOC (cm. Tabnuuy 47
U MOSICHEHUS K Hel). TakuM obpasomM, NoTepn No HanpasBnAoWWM (4Ba TEpMONPOMUNSA) pacCuUTLIBAKOT OTAENLHO NO
Tabnuue 47 B cocTaBe pac4eTa Bcex Tepmonpoduneit kapkaca KOC.

Yenbi cmeH u3 JICTK ¢ dononHumenksHbIM ymenieHuem

MapaMeTpbl, BIUAOLWME Ha NOTEPU TEMMOTLI Yepes y3er:
- TONLMHA YTENNUTENs NaHenu dyy, MM,

- TonwMHa AOMONHUTENbHOro yTennuTens d MM;

aon:

- TOMLMHa NPOUNS B SONONHUATENBHOM YTENEHUN dy e, MM.

BrusiHue ToNWMHbLI TepMONPOGUnA B NaHernu maro.

Tabnuya 65 — YgenbHele notepu Tennotsl ¥, Br/(M-°C), Ans Beinykrioro yrmna cteH 13 JICTK ¢ 4ononHUTENbHEIM

yTenneHmem

dw MM
120 150 200
"&ﬂ;ﬂwﬁr
) Taon = 53 MM 0,039 0,033 0,030
@ - \f: weneszodeTon dnp* =0,7 Mm
-l d =50
Tk ) croms aon = > MM g 039 0,033 0,030
e s /-\H_.w\/ O = 1,0 MM
>.<:_::<< 1 "\,_,< i )’k\ Y| obdexrusunii
—___H = PANANS i yrenmurens d =100 mm
< Yy Y)&]\-, 111 Aon 0,018 0,016 0,015
. ,"Y /'\ \ Y\j AN 0B IHIOBOYHBIT dn «=0,7 MM
o )’ y; AA L s b Marcpuan P
Fpon =100 MM 1 549 0,016 0,015
dnp* =1,0 Mm
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leoMeTpuA yrna cTeHbl CHKaeT BNuaHUe TepMonpoduneit Ha JONoNHUTENbHEIE NOTepU TENNOTLIL. Tak Kak TepMo-
NPOOUIN Y4UTLIBAKOT OTAENBHO, 3TO MPUBOAMT K 3hEKTUBHOMY CHKEHUIO YAENbHBIX MOTEPb TEMMOTHI Yepes yaer.

CnepyeT 06paTuTb BHUMaHWE, Y4TO B AAHHOM Y3re Y4UTHIBaKTCA TONBKO ABa TepMONpoduns, Tak Kak TpeTuii pac-
nonoxeH BAoNb 0bnnLoBKM (He NepecekaeT yTennuTenb).

YaenbHele NoTepn TENNOoThl yana faHsl 6e3 ydeTa noTepb TENMOThI MO HanpaensaoLwmnM kapkaca KOC (cMm. Tabnuuy 148).
Takum obpasom, noTepu No HanpaensoWWUM (4Ba TepMonpoduns) paccHUTLIBalOT oTAenbHO No Tabnuue 48 B cocTase
pacdeTa Bcex TepMonpodunen kapkaca KOC.

Tabnuuya 66 — YgensHule notepu Tennotel W, BT/(M-°C), ana BorHytoro yrna cteH u3 JICTK ¢ JononHUTENbHBIM
yTenneHnem

dyp MM
120 150 200
WYY ¥ Y dyon =50 MM
£ -0,078 -0, -0,080
\”\/\/\/\J‘ Gy = 0,7 MM 0,078
)\ }\ { 7, wenesoheTor
E crans daon = 50 MM -0,078 -0,078 -0,080
Onp = 1,0 MM
ader rusubii
yTEIIHTeb
0GIHITOBOYHRIH Aon _ 10070 N'\IAN’\I/I - 0,084 - 0,085 - 0,087
Marepuan p*~ Y
A°" =100mm 1084 | —0086 | —o0,088
p =1,0 MM

CnepyeT 06paTuTb BHUMaHWe, YTO B JaHHOM y3ne y4UTHIBaloOT TONbKO ABa TepMonpoduns, Tak Kak TpeTuid pacno-
NOXeH B oMb 06MULOBKY (He NepeceKaeT yTennuTens).

YaernbHsle noTepy TeNnoThl yana AaHbl 6e3 y4eTa noTepb TennoTL No HanpaenaowmM kapkaca KOC (cM. Tabnuuy 148).
TakuM o6pa3oM, noTepn No HanpaenALLWWUM (4Ba TEPMONPOGUNNA) paccuUUTLIBAIOT OTAENbHO NO Tabnuue IM48 B cocTaBe
pac4eTa Bcex TepMonpoduneit kapkaca KOC.,

lpumbikanue cmenbi u3 JICTK k yokonro. XenezobemoHHasi nnuma nepexkpbimus
MapaMeTpbl, BNUAKOLLIME Ha NOTepU TENMOTLI Yepes y3en:

- TonwuHa cnos ytennutens cteHsl us JICTK d MM;

- CpeaHAs TonLwmHa npoduns dnp,

Tabnuuya 67 — YaenbHole notepu Tennotel W, BT/(M-°C), 4ns yana npuMblkaHust cteHbl u3 JICTK k yokonto. >Kene-
306€eTOHHas NnuTa nepekpeITs

p dnp, MM
MM
w 07 12 2
125 0,044 0,054 0,067
(754 menesoberou 150 0,056 0,070 0,084
% CTans
y X 3bexTuHbIi
/ \Y YTemTenb
\,\Z,/%/” //// % /%11 = shmonm 200 0,104 0,124 0,136
NANN AN SN NAN N &
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YaenbHble notepu TennoThl yana AaHsl 63 yueta NoTepb TeMnoTLl NO HanpasnAowmM kapkaca KOC (cMm. Tabnuuy 147

M NOSICHeHUs K Heit). Takum obpasom, NoTepu Mo HanpasRSAOLWMM (OAUH TEPMONPOMUNL) pacCUUTLIBAIOT OTAENBHO NO
Tabnuue 47 B cocTaBe pacyeta Bcex Tepmonpoduneit kapkaca KOC.

lpumbikanue cmenbl u3 JICTK K yokosio. fuck nepekpbimus us JICTK
MapameTpbl, BAUAIOLME Ha NOTEpU TENNOTLI Yepes y3ern:
- TonwmHa cnos yrennutensa cTeHbl us JICTK d MM;

- cpefiHsA TornwmHa npodunsa dnp,

Ta6nuya 68 — YgenbHble notepu Tennotsl W, Br/(M-°C), ans yana npuMblkaHua ctexsl u3 JNICTK k yokonto. [uck
nepekpbITha ns JICTK

i MM
d, ., MM
4 0,7 1,2 2
125 0,026 0,033 0,040

///...‘.

Rk
\9///7 7, B”a 150

0,044 0,052 0,060
WAN AN AN AN ANAN SNA

xene306eTon
crams

200 0,089 0,101 0,108
T O06MANOBOIHEI
MaTepHat

YaernkHble NoTepy TENNOTHI y3na AaHbl 6e3 yueTa NoTepb TENNOTH MO HanpaenAoLWWM kapkaca KOC (cm. Tabnuuy 47

U NMOACHEHUA K Heil). Takum ob6pasoM, NoTepu No HanpaBNAOWMM (OAUH TEPMONPOMUIL) pacCUUTLIBAIOT OTAENLHO Mo
Tabnuue 47 B cocTaBe pacyeTa Bcex Tepmonpoguneit kapkaca KOC.
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.9 Yanbl HOC

Cucmembi ¢ afmoMUHUe8bIM KpOHWMeUHOM U MaccueHoll nodknadkol nod KpoHwmelH
O6LKiA BUA KOHCTPYKLMU NpefCTaBneH Ha pucyHke 7.

OcHOBHbIE NapaMeTpbl, BNUAIOLLME Ha NOTepy TENSOTLI Yepes y3en:

- TEpMMUYECKOE COMPOTUBIIEHUE CMOS yTENNUTENA RYT, M2 -°C/BT;

- TemnonpoBOAHOCTb OCHOBaHUA Ay, BT/(M-°C);

- MapKa KpoHLUTelHa.

TonwmHa ocHoBaHua 200 Mm.

l\I ¥
117
7 '
1% 9-1—
1-17
118
%
33 o i " Lo

~ / 4
ﬂ. 4-13 /S Y
]

e L8
opef-il 0 gl _‘_o,,-‘,«/% iz
6-3 i w377 i
; W~ 5"~ £
2l ! / b
—= W~ 2-2
2L ! 7 Ve
; 4-20—4 9 <
s S . £l Ty [/
8.3 &1 d /[{5 /
P
“4-13 |\ 4-1 “20N
%]
(27}
115
116
117
116
124
26
33

T

PucyHok N7 — Cxema yCTaHOBKM KpOHLUTERHa
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Hwke onsA cemMu LUIMPOKO pacnpocTpaHeHHbIX TUMOB alloMUHUEBBIX KpOHLLITeVIHOB npmeeneHbl cXxema KpOHLIJTeVIHa

Ha PUCYHKe ”n Ta6n|/|ua C yaenbHbIMX NOoTEepAMN TENNIOTbI.
OTANYNTENBHOW l-IepTOI‘/'I paccMaTpmBaemMbIX BapunaHTOB ABMAKTCA Hamn4yue CyLLI,eCTBeHHOI?I TeﬂﬂOI/ISOI'IFILI.VIOHHOI?I

NOAKNAAKM MOA KPOHLITEWH U n3onsumsi aHkepa. Mogknagka uveeT TonAwmHy B 10 MM 1 TepMUYECKoe CONpOTMBEHME
0,08—0,09 m2m°’C/BT.

PricyHok M8 — KpoHwTeiiH 1 — M-06pasHblii KPOHLUTEVH LWMpWHOA 100 MM

Ta6nuuya .69 — YaenbHele notepu Tennotsl % B1/°C, uepes KpoHWTelH 1

7 =°9 =00 = 8

A=1,5 0,013 0,030 0,047
2 =8° 0,020 0,039 0,054
=8° 0,027 0,045 0,058
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Tab6nunya T.70— YaenbHble notepu TennoTsbl %, BT/°C, yepe3 KPOHLITENH 2

70=0,2 =00 =8

= 5 0,010 0,022 0,033

» =g° 0,015 0,028 0,038
=g° 0,020 0,032 0,040

a4
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ERNpmRss

PucyHok .10 — KpoHwTeiH 3 — [M-06pa3Hblii KPOHLUTEVH WMPUHOK 150 MM

Tab6nunya T.71 — YaenbHble notepu TennoTsbl %, BT/°C, yepe3 KpPOHLWTENH 3

50=0,2 =00 =8

= 5 0,017 0,041 0,065

m =go 0,025 0,052 0,075
=go 0,034 0,060 0,080
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|

E ‘
T 150
190
220
250
I,
I =1 e
SN (111 z=== . =
i MMM =

PucyHok 11 — KpoHwTeilH 4 — M-06pa3Hblil KpOHLWTERH WwupuHoit 200 MM € pacLUMPEHHBIM OCHOBaHUEM

Tabnuya 72 — YgenbHble notepu Tennothl %, BT/°C, Yyepes KpoHLWTERH 4

Ao =02 2 =06 Ao =18
RyT =15 0,027 0,072 0,122
Ry=30 0,041 0,091 0,140
RyT =6,0 0,054 0,104 0,149
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80

50

220
250
Fili

PP

100

)

O o > O

PucyHok 12 — KpoHwTeiH 5 — L-06pasHblil KpoHLWTeWH wupuHoit 100 MM

Tabnuya 73 — YgenbHble noTepyn TennoTel %, BT/°C, Yepes KpoHLTERH 5

A =02 2 =06 Ao =18
Ryr=15 0,012 0,027 0,041
Ryr=3,0 0,018 0,034 0,046
RYT =6,0 0,023 0,037 0,047




M3meHeHune Ne 1 k CIM 230.1325800.2015

Reg

250
2N

| 1
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| IR

PucyHok 13 — KpoHLwTeilH 6 — L-06pa3Hblii KpOHLITERH LUMPpUHONA 60 MM

60

Tabnwuuya 74 — YaenbHble NnoTepu Tennothl %, BT/°C, yepes KpOHLWTENH 6

Ao =02 2 =06 Ao =18
Ryr=15 0,012 0,027 0,041
Ryr=3,0 0,017 0,032 0,044
RYT =6,0 0,020 0,033 0,041
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PucyHok 14 — KpoHwTeiH 7 — L-06pasHblii KpOHLITEWRH LWUMPUHONA 60 MM

Tabnuya 75— YgenbHble noTepyn TennoTel %, BT/°C, Yepes KpOHLUTERH 7

Ao =02 2 =06 Ao =18
Ryr=15 0,015 0,035 0,055
Ryr=3,0 0,022 0,044 0,062
Ry =60 0,028 0,049 0,063
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Cucmema co cmasibHbIM KpoHWMeliHOM U cmainbHolU Hanpaensoulel, ymonneHHol e ymennumenb

O6Lymii BUA KOHCTPYKLIMKM NpefcTaBreH Ha pucyHkax 215, [116.

OTnUuUTENBbHON 0COBEHHOCTLIO JaHHO| CUCTEMbI ABNAETCA TO, YTO KPOHLUTEWHbLI OCYLLECTBIAOT TONLKO NoABOA
Tenna K HanpaensoLel, BLINOMHSA BCoMoraTenbHyto ponb. [103ToMy U npu pacyeTax NoTepb TENMOThl OHU YUUTLIBAIOT-
CS NULLb KaK AOMNONHUTENBHLIA dhakTop. VX ponb yuTeHa npu pacyetax TeMneparypHblX Nonei. B ¢BA3n ¢ aTUM YacToTa
KPOHLLUTEAHOB, NpuxofsLasca Ha 1 nor. M HanpaensALWe, CTaHOBUTCS JONONHUTENbHBEIM (haKTOPOM BapbUpoBaHUs Npy
cocTaBneHun Tabnuy yaenbHbIX NoTepb TENNOThHl Yepe3 FOPU3OHTanNbHY HanpaBnSAoLLYIO.

OcHOBHbIE MapaMeTpel, BIUSIOLWE Ha NOTEPU TEMNOTHI Yepes y3er:

- TepMuUyeckoe CONnpoTUBIIEHUE CNOS YTENNUTENSA Ryr M2 -°C/BT;

- TennonpoBOAHOCTL OCHOBaHUA A, BT/(M-°C),

- CpefiHAsA YacToTa KPOHLUTEHHOB, NPMXOASLWAACA Ha 1 Nor. M rOPU3OHTaNbHOW HanpasnsAoLWen, N, , WT./M.

Kp?

PucyHok 15 — Paspes yana KOHCTpyki i HOC ¢ ropusoHTansHoii cTanbHol Hanpaensioweit
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1-1
10 e I %0
@ y ami N _&I AN 20,
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2
1Nz =N
N\ 7
i It .
| lopnaoHTanbHoNA npogune (Twn )
N/
\/\ 60(50) 3000
i)

4050

s 1

MpumeyvaHusa
1 TonwwuHa ctanu 0,8—12 mm.
2 [nvxa npocuna 3000 mm.
3 Mpu OTCYTCTBUM TENMOU3ONALUU UNU €€ TOMNLUMHE A0 75 MM BMECTO ropuU3oHTansHoro npoduns tuna | npuMeHs-
etca yronok 40x60, 50x50 (ropusoHTanbHbIM Npocdune Tuna ll).

PucyHok M 16 — KOHCTpyKLUSA ropM3oHTanbHON HanpasnstoLeit

YaenbHble noTepu TennoTel NpuBeaeHsbl B Tabnuuax L 76—T.79. 3Ha4eHus ANs NPOMEXYTOYHLIX NapaMeTpoB Ba-
pbUpoBaHWA cneayet nonyyarb MHTEPNONAUNEN U3 TaGNUYHBLIX 3HAYEHUNA.

PacyeTbl NnpoBeaeHbl AN HECYLUX KPOHLUTEWHOB AN cpeaHei TONWMWHEI MeTanna Hanpasnstowein 1 MM 1 cpeg-
Hell TONWMWHBI MeTanna KpoHwWwTedHa 1,5 MM. YaenbHble NOTepu TennoThl ANA APYruX TOMLWMH MeTanna HanpasnsoLLen
1 KPOHLUTENHA, @ TaKKe KPOHLUTeHHa ¢ YMEHbLUEHHON BLICOTON KOHCONU MOXHO NONY4YUTb MO TeM e Tabnuuyam 3a cyeT
BBEeJeHUA 3PPEKTUBHON YaCTOThl KPOHLUTENHOB Ny xpr MO cdopmynam (-4), (I5).

MNpu pacyeTe TemMnepaTypHOro Nofs y4TeHa ycTaHOBKa NApOHUTOBON NPOKNAAKMN TOMLMHON 2 MM MeXAY KPOHLLTEA-
HOM W OCHOBaHWEeM CTeHb!.

dopmyna ans onpegeneHns agpheKTUBHOW HYacTOThl KPOHLITEWHOB B CRyYae HECYLLero KpoHLWITEWHa:

= 0,6670,, - yyan -y (r4)

”a¢.|<p

rAe dy, — CPeAHSs TOMLMHa MeTana KpOHLITeAHa, MM;
d.., — CPefHss TOMNWMHa MeTanna HanpasnstoLen, MM.

o’

Han
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dopmyna Ans onpefeneHns 3hdekTUBHON YacTOThl KPOHLUTEAHOB B CryYae KPOHLUTERHA ¢ YMEHBLUEHHOMN BLICOTON

KOHCOJIN:
nad).l(p: 0 533de 'dHan 'nKp' (r'S)

Tabnuuya 76 — YaenbHble noTepu TennoTsl W, BT/(M-°C), yepes
rOpU3OHTaNbHYt0 HanpaBnsoLLyio, yTONNeHHyto B yTennutens. ny, = 1 wr./m

Ao =02 2 =086 Ao=18

e = 1,5 0,046 0,094 0,140
Ryr=3,0 0,062 0,108 0,143
R, =60 0,069 0,102 0,123

Tabnuuya 77 — YaensHble notepu Tennotsbl ¥, BT/(M-°C), yepes
FOPU3OHTAbHYIO HAMPaBMSIOLLYIO, YTOMMEHHYIO B yTeNNuTeNb. Ny, = 1,33 wr./m

Ao =02 2 =06 Ao=18
Ryr=15 0,049 0,101 0,152
Ryr=3,0 0,065 0,115 0,154
Ryr=6,0 0,072 0,107 0,131

Tabnuuya 78 — YaensHble notepu Tennotsl ¥, BT/(M-°C), yepes
FOPU3OHTaNbHYH0 HAMPaBAAOLLYIO, YTOMMNEHHYto B yTennuTens. n,, = 1,67 wr./m

A =02 2,=06 Ao=138
Ry=15 0,050 0,106 0,160
RyT =3,0 0,067 0,120 0,162
Ry.l. =6,0 0,074 0,112 0,138

Tabnuya 79 — YaenbHble notepu Tennotel ¥, BT/(M-°C), yepes
FOPU3OHTArBHYIO HaMpaBsitoLLYIo, YTONNEHHYIO B yTENNUTeNb. N, = 3,33 Wr./m

Ay=02 A,=06 Ao=18
Ry=15 0,054 0,117 0,182
RyT =3,0 0,072 0,132 0,187
RYT=6,0 0,081 0,128 0,162

CmankHas NpomueornoXxapHasi pacceyka e eeHmMuupyemMbix ¢gpacadax
OBLWWit BUA KOHCTPYKLUMW NpefcTaBneH Ha pucyHke IM17.

OCHOBHble NapaMeTphbl, BIUSIOLME Ha NOTepW TENMOThl Yepes y3ert:

- TepMu4eckoe COnpoTUBMEeHe cnos yTennuTens R, M2 -°C/BT;

- TennonpoBOAHOCTL OCHOBaHUA Ay, BT/(M-°C).

TonwwuHa ocHoBaHusi 200 MMm.
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PucyHok M 17 — CxeMa yCTaHOBKM NPOTUBOMOXaPHOW pacceyku

Tabnuya 80— YaenkHble notepu Tennotel ¥, BT/°C, 4yepes
NPOTUBONOXAPHYO pacceuky

Ag=0,2 Ao=06 Ao=18
Ry=15 0,051 0,132 0,212
Ry=30 0,062 0,119 0,162
Ry;=6.,0 0,058 0,088 0,105

r.10 ConmeeHue CT€H C COBMELIEeHHbIM KpoBeJibHbIM NOKPbITUEM

Yanbl conpspkeHUs! CTEH C COBMELLEHHBIM KPOBESbHBIM MOKPLITUEM YYATHIBAIOT NPU pacveTe NpUBEAEHHOIO CONpPo-
TUBNEHUA Tennonepeave COBMELLEHHOIO KPOBENMLHOrO NOKPLITUSA.

B HacTosiLeM pasfene paccMmaTpuBaloT COMPsPKEHUS TPEXCIIOWHON CTeHbl ¢ 06nuuoBkoit kupnuyoM, CPTK, BeHTU-
nupyeMoro ¢gacaga U TOHKOCTEHHBIX NaHenei ¢ COBMELLEHHBLIM KPOBEMbHLIM MOKPLITUEM. [1pn 3TOM OTAENBHO YUYUTbI-
BaloT ABa BapuaHTa KpOBENbHOrO MOKPLITUSA: C OCHOBAHUEM M3 Xerne306eToHa U U3 cTarnbHOro NpodunMpoBaHHOro NUCTa.
Kak nokasan aHanus, B 60MnbLUMHCTBE Crly4aeB BLIGOP OCHOBAHWUS COBMELLEHHOMO KPOBENBHOMO MOKPLITUSA Mano BAUSeT
Ha yAenbHble NOTEPU TENNOTHI Yepe3 paccMaTpuBaeMblid y3en. MNosToMy NpuBefeHHbIe HWKe AaHHbIE MOryT GbiTb pac-
npocTpaHeHbl Ha 06a BapUaHTa OCHOBaHUSI COBMELLEHHOTO KPOBEMbHOMO NOKPLITHUS.

OTNUYNTENbHOW YepToi BLIOpPaHHOW rpynMnbl Y3MoB SBMSETCH CMELUEHWE BMUSHUS F€OMETPUYECKON HEOAHOPOA-
HocTu Hanogobue BbINYKNOro yrna ¢ BNMsiHMeM paspbiBa ytennutensi. Oba dpaktopa yBenu4uBaloT yaenbHble notepu
TennoThl.

Haunbonbluee BAMSIHME Ha NpUBEAEHHOE COMPOTUBIIEHNE TENNONepeaye oKasblBalOT CONPSXKEHUS CTEH C COBMe-
LL{eHHBIM KPOBENbHLIM NOKPLITUEM B MAno3TaXHLIX 3AaHUSAX.

Onsa knagok n3 6nokoB nerkoro, 0co60 nerkoro u siyencToro 6eTOHOB UNKM KPYNHOOPMaTHLIX KAMHEH conpskeHue
CTeHbl C COBMELLEHHbLIM KPOBENBHBIM MOKPLITUEM BNNU3KO Mo XapakTepUCTUKaM K aHanorn4HOMY CONpsXKEHWIO NNUT nepe-
KPbITUS CO CTEHOWN, U COOTBETCTBYIOLLUE 3HAYEHUA MOTYT ObITh HalaeHbl o Tabnuuam M5—"10.

CmeHa ¢ HapyXHbIM ymerieHuUeM U moHkKol o6nuyoexoli (wmykamypHbil unu eeHmunupyemsii ¢gpacad)
unu mpexcioliHas ¢ 06/1uyoeKol KupnuYyom
MapameTpbl, BNMAIOLWME Ha NOTEPU TENNOTLI Yepes y3en:
TepMU4ecKoe CONpPOTUBNEHNE CNoA YTENNUTENSA Ha CTeHe Ryﬂ, M2-°C/BT;
- TennonpoBOAHOCTL OCHOBaHMUA A, BT/(M-°C),
- TepMUYECKOe CONPOTUBNEHNE CNOA YTENNUTENA Ha NNIUTE NEPEKPLITUS RyTZ' M2 -°C/BT;
BbICOTA JONOMNHUTENBLHOTO YTeNNeHNA NapaneTa oT Bepxa KpoBMu Ay, MM.
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Bo Bcex pacyeTax TO/ILMHA OCHOBAHWA CTEHbl MPUHATA paBHOW 250 MMm.

BbicoTa napaneta, ecnu oHa npesbiwaeT 500 MM, OkasbiBaeT Masloe BNAHWE Ha 3HaYeHWe yAesibHbIX NoTepb Te-
naoTbl Yepes y3en. Bo Bcex pacuyetax ee npuHMMatoT 60/bielt 500 MM 1 HE y4nTbIBatOT.

Hapy>Hyto CTOPOHY CTEeHbI CUMTAIOT YTENNEHHONW 40 YPOBHSA napaneta U3 CoO06paXeHnin HenpepbIBHOCTU Hapy>XHO
06/mMuoBkN. OfHaKO yTEn/eHne HapyXHOW CTOPOHbI HEBAXHO A/151 TensonepeHoca 4Yepes3 BbiGpaHHbI y3en. Ecnu Ha-
pyXHas CTOpOHa CTeHbl yTern/eHa He [0 YPOBHsA napaneTta, a A0 YPOBHSA YTeNn/uTeNa Ha napanete co CTOPOHbI KPOB/M,
TensionepeHoc Yepes y3es NpakTuyeckn He N3MEHUTCS.

Cxema y3na npefcrasfieHa Ha pucyHke I.18.

(?) OcHoBaHve CTeHbI

(?) YtennuTenb CTeHbl

(3) BepxHwii cnoii BOJOU3ONALWIOHHOMO KOBpPA Ha BEPT. MOBEPXHOCTN
(?) HvoKHWIA Croi BOLOM30NSLMOHHOIO KOBpa Ha BEPT. MOBEPXHOCTU
(5) Cnoii ycunenusi

MpumeyaHne — «uU. MN.» — LIEMEHTHO-NecYyaHas.

PucyHok I 18 — Cxema conpsixeHna CPTK ¢ COBMELLLEHHbIM KPOBE/IbHbIM MOKPbITUEM

Tab6nuuya T8l — YaenbHble notepu TennoTbl 4x, BT/(m °C), NS y3na conpsikeHWs CTeHbl C COBMELLLEHHbIM KPOBeslb-
HbIM NOKPbITUEM. CTeHa C Hapy>XHbIM YTEeNEeHNEM N TOHKOW 06/IMLOBKOW (LUTYKATYPHbIA UM BEHTUANPYEMBbI ddacan) nnm
TpexcroiHas ¢ 06/ML0BKOI Kupnnyom. [lononHuTeNnbHOe yTenneHre napaneTa oTcyTcTByeT. TensonpoBoAHOCTbL OCHOBA-
HUA cTeHbl X0 = 0,2 BT1/(m °C)

M2 °C/Br
RN, M2 °C/Br il
15 30 60
1,88 0,301 0,252 —
3,13 0,294 0,241 0,212

o4



OkoHYaHue mabnuupi .81

M3meHeHmne Ne 1 k CIM 230.1325800.2015

Ryr1, M2 -°C/BT
Ry, M2 -°C/BT
15 30 6,0
50 0,282 0,223 0,194
7,81 — 0,207 0,169

Tabnwuya 82 — YaensHele notepun Tennotel ¥, BT/(m-°C), 4NA y3na CONPsHKEHUs1 CTEHbI ¢ COBMELLEHHbLIM KpOBENb-
HbIM NoKpbITUEM. CTeHa C HapyXHbIM YTernneHneM 1 TOHKOW 0BNULIOBKO (LUTYKaTYPHbIA UM BEHTUNMPYeMbli dhaca) nnu

TpexcroiHas ¢ obnuLoBKOA KUpnn4oMm. [lononHuTensHoe yTenneHne napaneta oTcyTCTBYET. TennonpoBOAHOCTL OCHOBA-
HWs cTeHbl A, = 0,6 Br/(M-°C)

Ry1q, M2-°C/BT
Ry, M2 -°C/BT 7z
15 3,0 6,0
1,88 0,49 0,465 —
3,13 0,471 0,44 0,424
5,0 0,441 0,403 0,383
7,81 — 0,361 0,334

Tabnuya 83 — YaenbHble notepu Tennotel W, BT/(M-°C), ANA y3na CONPsKEHUS CTEHbI ¢ COBMELLEHHbIM KpOBerb-
HbIM NOKpbITMEM. CTeHa C HapyXHbIM YTENNEeHUEM U TOHKOW 0BNMLOBKON (LITYKaTYPHLIA UNK BEHTUNUPYeMbIiA hacas) unu
TpexcrnoiiHas ¢ obnuuoBkoii kupnuyom. [lononHuTenbHOe yTenneHne napanera OTCYTCTBYET. TennonpoBogHOCTb OCHOBa-

HUA cTeHbl A, = 1,8 BT/(M-°C)

Ryr1, M2-°C/BT
Ry M2 -°C/BT
15 3,0 6,0
1,88 0,837 0,842 —
3,13 0,811 0,81 0,81
5,0 0,766 0,756 0,751
7,81 — 0,686 0,675

Tabnwuya 84 — YaeneHele notepu Tennotel ¥, BT/(M-°C), ANA y3na CONpPsiKeHNs CTEHbI ¢ COBMELLIEHHbIM KpOoBenb-
HbIM MOKpbITUEM. CTeHa C HapyXHbIM yTensieHMemM M TOHKOW oBnuUoBKOW (LLTYKaTYpHbIA UK BEHTUNMpyemblid dhacan)

Unu TpexcroiHas ¢ obnuuoskoi Kupnuyom. [JononHuTenbHoe yTenneHue napanera hyT = 200 mmM. TennonpoBoAHOCTb
OCHOBaHUA CTeHbl A, = 0,2 BT/(M-°C)

Ry, M2-°C/BT
Ry1p, M2:°C/BT Al
15 3,0 6,0
1,88 0,239 0,179 —
3,13 0,25 0,187 0,15
5,0 0,254 0,188 0,151
7,81 — 0,186 0,143
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Tabnuya 85— YgenbHble notepn Tennotsl ¥, BT/(M-°C), AN y3na CONpsXeHUs CTEHbI C COBMELLEHHBLIM KPOBENb-
HbIM MOKpbITUEM. CTeHa C HapyXHbIM yTenseHneM U TOHKOW OONULOBKON (LUTYKaTypHbIA UKW BEHTUNUPYEMEIA dacag)
Unu TpexcrionHas ¢ o6nuLoBKOA KupnuyoM. JOnonHUTENbHOE yTensieHne napaneta hyT = 200 MM. TennonpoBogHOCTb
OCHOBaHuA cTeHbl A, = 0,6 BT/(M-°C)

, Ryr1, M2 -°C/BT
RyTz, m<-°C/BT
15 3,0 6,0
1,88 0,363 0,318 —
3,13 0,372 0,321 0,293
5,0 0,371 0,315 0,283
7,81 — 0,301 0,265

Tabnuya 86 — YaenbHble notepn Tennotol ¥, BT/(M-°C), AN yana conpsiXeHUs CTeHbl C COBMELLEHHBIM KPOBENb-
HbIM MOKpbITUEM. CTeHa C HapyXHbIM yTenseHneM U TOHKOW OBNULOBKON (LUTYKaTypHbIA UKW BEHTUNUPYeMEI dacan)
UK TpexcnoiHasa ¢ obnuuoBKoi Kupnuvom. JOMONHUTENBHOE YyTEMNEHNe napaneTa hyT = 200 MM. TennonpoBogHOCTb
OCHOBaHMA cTeHbl A, = 1,8 BT/(M-°C)

.. Ryr1, M2 -°C/BT
Ry, M2 -°C/BT
15 3,0 6,0
1,88 0,639 0,617 —
3,13 0,640 0,613 0,598
5,0 0,627 0,594 0,575
7,81 — 0,562 0,538

Tabnuya 87 — YaenbHble notepun Tennotol ¥, BT/(M-°C), AN y3na conpsiXeHUs CTeHbl C COBMELLEHHBIM KPOBEb-
HbIM MOKpbITUEeM. CTeHa C HapyXHbIM yTenreHnemM U TOHKOW OBnULOBKON (LUTYKaTypHbIA UKW BEHTUNUPYyeMebl dacag)
Unn TpexcrioHas ¢ o6nMLoBKoA kupnudoMm. JononHUTENbHOE yTenneHne napaneta hyT = 500 mMM. TennonpoBoAgHOCTb
OCHOBaHuA cTeHbl A, = 0,2 BT/(M-°C)

.. Ryr1, M2 -°C/BT
RyTQ, m<-°C/BT
1,5 3,0 6.0
1,88 0,233 0,171 —
3,13 0,246 0,18 0,141
5,0 0,252 0,184 0,144
7,81 — 0,184 0,139
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Tabnuya 88 — YaenbHble notepu Tennotsl W, BT/(M-°C), AN y3na conpsikeHNs CTEHbl ¢ COBMELLEHHBIM KpOBenb-
HbIM MOKPLITUEM. CTeHa C HapyXHbIM yTensieHMeM M TOHKOW oBnuLoBKON (LUTYKaTYpHbIA UNKU BEHTUNUPYeMblid dacag)
nnu TpexcnonHas ¢ o6nuLoBKoiA knpnuyoM. [lononHutenbHoe yTenneHne napanera hyT = 500 mM. TennonpoBOAHOCTb
OCHOBaHNA CTeHbl A, = 0,6 BT/(M-°C)

Ryrp M2-°C/BT pp Ryr, "3"'20'°C/ Br -
1,88 0,336 0,278 —
3,13 0,348 0,287 0,25

5,0 0,352 0,287 0,248
7,81 —_ 0,283 0,24

Tabnuya .89 — YaenbHble notepu Tennothl ¥, BT/(M-°C), Ana yana conpsaXeHUa CTeHbl ¢ COBMELLEHHBIM KpoBenb-
HbIM NMoKpbiTeM. CTeHa ¢ HapyXXHbIM yTensieHUEM U TOHKOW OBMMLOBKOIA (LUTYKaTYpHLIW UM BEHTUNUpPYeMbli dacan)
Unu TpexcrionHas ¢ obnuuoBkoin kMpnu4oM. [lononHuTenbHoe yTenneHne napaneta hyT = 500 mMm. TennonpoBoaHOCTb
OCHOBaHUA CTeHbl A, = 1,8 BT/(M-°C)

Ryra, M2 -°C/BT > Ry, ':O'OC/ Br -
1,88 0,553 0,51 —
3,13 0,563 0,516 0,488
50 0,563 0,51 0,479
7,81 — 0,495 0,459

MpumMmeyaHuna

1 CpaBHuBag Tabnuubl [181—T.89 MOXHO OTMETUTL cnaboe BNUAHUE [ONONHUTENLHOMO YTENNEHUA NapaneTa Ha
3Ha4YeHUs yfenbHbIX NoTepb TENNOTh Yepes y3ern. To ecTb AnA 60pbbbl ¢ BLICOKUMU 3HAYEHUAMU YAENbHbLIX NOTEPL
TENMOoTEl Yepes y3en CONPSXEHNUS CTeHbl C COBMELLEHHBIM KPpOBESbHbIM MOKPLITUEM (Hanpumep, NPU BbINOMIHEHUM OC-
HOBaHUs CTeHbl U3 TshKenoro 6eToHa) yTenneHne napaneTa co CTOPOHbI NOKPLITUA He AaeT OWYTUMOro pesynkrara.
370 Haao UMeTb B BUAY Npu Belbope BapuaHTa opaboTku ysna.

2 [Ans cTeH C HapyXHbIM YTEMNEHNEM U TPEXCMNOWHBIX CTEH TEPMUYECKOE CONPOTUBMNEHNE CNOA yTernnuTens Ha
CTeHe NpaKTU4YeCKn He BNUSET Ha yaenbHble NoTepu TennoThl Yepes BblopaHHbLIA y3en.

CmeHa — moHKocmeHHbIe naHesnu (8 mom yuce caHOeuY-naHenu)

MapaMeTpbl, BNUAKOLLME Ha NOTEpK TEMNMOTLI Yepes y3en:

- TepMUYecKoe CoMpoTUBMEHNe NaHenu Ryﬂ, M2-°C/BT;

- TepMUYECKOe COMPOTUBIIEHUE COS YTEMNNUTENSA KPOBNU RYTZ, m2-°C/BT;

- KOMMJIEKCHEI NapamMeTp, paBHbIi NponaBeeHUI0 TONWMHEI Ha TENIoNPOBOAHOCTL 06NULOBOYHOIO NUCTa NaHenn
CO CTOPOHBI KPOBNW, dyg Aqg, BT/°C.

3HaueHMa KOMMNIEeKCHOro napameTpa NpUHATHI TakuM obpasom, 4ToBbl o0XBaTbIBaTh Kak NaHenu ¢ obrnuuyoBKon u3s
pasnuyHbIX nucToB MBI, LEMEHTHO-CTPYXKeUHbIX NIMCTOB, TaK U C3HABMUY-NaHeNW Co cTanbHOW OONULIOBKOW BNNOTL A0
TOMLLUMHbI CTanbHOro nucTa 2,2 MMm.

Cxema y3sna npefcraBneHa Ha pucyHke M19.
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(7) CTeHoBas CaHABUY-NAHE b

@  Yronok u3 ouMHKOBaHHOM CTan TOMLWMHOA 1 MM A0BECTY 40 BTOPOI BOMHbLI NpodhicTa
(3) O6AMLOBOYHbIA INCT

(5) MonumepHas membpaHa LwmpuHoi 130 Mm

(6) CsapHoli woB 30 MM

(6) Teneckonuyeckuii KPENEXHLIN 31EMEHT

@ MpwkuMHas peika

(B) MMonumepHas membpaHa no NpoekTy

(A7) OTNMB M3 OLYHKOBaHHOW CTanm

@ KpenexHblil aneMeHT

PucyHok .19 — Cxema conpsiXXeHns TOHKOCTEHHbIX NaHesen (B TOM 4Yucne CIHABUY-NaHenein)
C COBMELEHHbIM KPOBEJIbHbIM NOKPbITUEM

Ta6nuua .90 — YgaenbHble notepu tennotbl Y, BT/(M-°C), ANA y3na CONPSXEHUA CTEHbl C COBMELLEHHbIM KPOBE/IbHbIM
nokpbiTuem. CTeHa — TOHKOCTEHHblE MaHenun (B TOM 4Yncrie CaHABuY-NaHenn). TepMmuyeckoe conpoTmeieHne naHenun 2 m2 °C/BT

°(@6 06" B1/°C

RyT2, M2'°C/BT
0,002 0,008 0,032 0,128
1,88 0,031 0,106 0,25 0,56
3,13 0,036 0,099 0,221 0,507
50 0,04 0,095 0,191 0,441
7,81 0,045 0,094 0,171 0,375

Tab6nuua T[91 — YpaenbHble notepu Tennotbl ®, BT/(M-°C), 4Nna y3na CONPSXEHWS CTeHbl C COBMELLEHHbIM KPOBESbHbIM
nokpbiTnem. CTeHa — TOHKOCTEHHblE MaHenun (B TOM 4ncrie CaHABMY-NaHenn). TepMmuyeckoe conpotmeieHne naHenun 4 m2 °C/BT

o6 06" BT/°C
ayr12, M2'°C/BT
0,002 0,008 0,032 0,128
1,88 0,039 0,098 0,241 0,561
3,13 0,04 0,087 0,208 0,504
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0 Pogs BTC
Ryrg, M2 -“C/BT o0 o
0,002 0,008 0,032 0,128
5,0 0,04 0,077 0,173 0,43
7,81 0,042 0,07 0,143 0,356

Tabnwuya 92 — YpenbHble notepu TennoTbl ¥, BT/(M-°C), ANSA yana cONpshKEHUA CTeHbl C COBMELLIEHHBIM KPOBESbHBLIM
MOKpLITUEM. CTeHa — TOHKOCTEHHbIE MaHeny (B TOM YMcre CaHABIMY-NaHenk). TepmMudeckoe ConpoTUaMeHme naHeny 7 m2-°C/BT

A5 Mg, BT/°C
Ry W ClEn 0,002 0,008 = 0,032 0,128
1,88 0,04 0,096 0,24 0,564
3,13 0,04 0,083 0,204 0,505
5,0 0,037 0,07 0,166 0,428
7,81 0,036 0,061 0,133 0,349
MpumevyaHnne — KakBugHo us Tadnuy M90—92, ans BeIGpaHHOro BUAA y3MoB Ha yaenbHble NOTepu Tenno-

Tbl OCHOBHOE BRUSIHUE OKa3blBaeT KOMMIEKCHbIA NapaMeTp U B 3HAYUTENbHO MeHbLUel CTeNneHn — TepMUYecKoe conpo-
TUBNEHWEe CnoA yTennnuTena KpoBIin.

11 Yanb! KkpoBnun

B HacTosLeM pasfene paccMaTpuBaloT y3Mbl PasfinYHbIX TUNOBbIX TEMMNOTEXHUYECKUX HEOAHOPOAHOCTENR KPOBNHU:

- NpUMBIKaHWe KpoBnun K poHapto, MNuUTa NepekpuiTUA 13 xenezobetoHa (Tabnuua M93),

- MpUMBIKaHWe KpoBnu K poHapto, MNuUTa NepeKpuITUA M3 NPpoUNMpoBaHHoro nucta (Tabnuua 194);

- AedopMaLMOHHbINA WoB (Tabnuua -95),

- y3en ycTaHoBKM aspatopa (Tabnuya M96);

- Mponyck anekTpuyeckoro kabensa Yepes coBMeLLEHHOE KpoBenbHOe NOKpbITUe (Tabnuuya M97),

- Mporyck nyyka Tpyb Yepes coBMeLLeHHOe KpoBerbHOe NokpbiTue (Tabnuya 198);

- NPOXOXJEeHNUE KONOHHLI Yepe3 COBMELLEHHOE KpOBENBHOE NOKpbITUE, BapuaHT 1 (Tabnuua 99);

- NPOXOXJEeHNE KONOHHBI Yepe3 COBMELLIEHHOE KPOBeNbHOE NOKpbITUE, BapuaHT 2 (Tabnuupl . 100—1102),

- MpoxoXjeHue AepeBSHHBIX CTPONUN B CKaTHOM Kpoene (Tabnuya M 103);

- MpoxoXjeHue AepeBsiHHOW 6anku B KOHbKE UIU eH0BE CKaTHOW kpoenu (Tabnuua £ 104).

B 6onblUMHCTBE cryyYaeB BbIGOP OCHOBaHUS COBMELLIEHHOrO KPOBENbHOMO NOKPLITUA (Keneso6eToHHas nnuTa unu
NpoUNMPOBaHHLIA NTUCT) Marno BAUAET Ha 3Ha4YEHUS yAENbHbLIX NOTEPL TENNOTLI Yepes paccMaTpuBaeMblii ysen. MNoato-
My MpUBEAEHHbIE HUXE JaHHbIE (3a UCKITIOMEHUEM OFOBOPEHHBIX CRyYaeB) MOryT BbITb pacnpocTpaHeHbl Ha 06a BapuaHTa
OCHOBaHUS1 COBMELLEHHOIO KPOBEMbHOMO NOKPLITHS.

TpuMbikaHue Kpoesu K hoHapio, MNIuMa nepexkpLIMus u3 xenezobemoHa

B HacTosileM nopapasjene paccMaTtpuBaloT criefyiownii BapuaHT ycTpoicTea choHapa. CBETONpPo3padHyto KOH-
CTPYKLMIO yCTaHaBNMUBAIOT Ha BO3BLILIEHUE Haf KpoBreW, PopMUpyemMoe U3 HEKOero aHanora TOHKOCTEHHbIX NaHenen
(wnun cenpBuy-naHeneit). Cxema ysna npepcrasneHa Ha pucyHke 120. MNpu pacyeTe yaenbHbIX NOTEPb TENNOTLI MECTO
NPUMbIKAHWS CBETOMPO3paYyHON KOHCTPYKLUM K MAHENSM HE pacCMaTpUBALOT, TaK Kak OHO MHAMBUAYarNbHO ANA pasnudHbIX
CBETONPO3pavHbIX KOHCTPYKLMIA. MpUBEAEHHLIE HUXE 3HAYEHNSA OTHOCATCA TONBLKO K MECTY CThIKa NaHenen u coBMeLleH-
HOrO KPOBEIMbLHOIO MOKPLITHS.

OTnNUunTENBHOW YepToil BLIBpaHHOW rpynnbl y3noB ABAAETCA CMELUeHWe BUSHUA FeOMETPUYECKON HEOAHOPOA-
HOCTWU Hanogobue BOrHYTOro yrna C BIUSIHUEM paspbiBa yTennutens. [pn 3TOM Hanuune BOTHYTOrO Yrma ymeHbluaeT
yZenbHble NoTEpU TEMOTHI, @ Pa3pbiB YTENNUTENSl — yBenudnBaeT. BosHukatoljee npoTuBopeymne NpuBoguT K 6onbuiomy
pa3Hoobpa3smnio 3Ha4YEeHWUIA yaenbHbIX NOTepb TENMOTHI AaHHOMO ANEeMeHTa B 3aBUCMMOCTU OT COOTHOLLIEHUS BapbUpyeMblX
napameTpos.

MapaMeTpbl, BIUAIOLIME Ha NOTEepU TENNOTL Yepes y3en:

- TepMuUyeckoe COMpOTUBIIEHUE CMOos YTEMNUTENA Ha NNUTe NepeKpbITUA Ryr M2 -°C/BT;

- KOMISEeKCHEIA NapaMeTp, paBHbIiA Npou3BeeHMNIO TONLWUHBI Ha TENIONPOBOAHOCTL OBMULIOBOYHOIO NUCTa NaHenn
CO CTOPOHbI KPOBIM, dyg A6, BT/°C.

3HaueHMWs1 KOMMIEKCHOro napaMeTpa NpUHSATHE TakuMm o6pa3som, 4Tobbl 0XBaTbIBaTb Kak naHenu ¢ oGnULUoBKON U3
pasnuuHbIX nucToB BJl, LeMeHTHO-CTPYXeUHBIX JIUCTOB, Tak U C3HABWUY-NAHENMN co cTanbHoi 06NULOBKOA BNNOTL A0
TOSMLUHBI CTaNbLHOrO fINcTa 2,2 MM.
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Ta6nuua TI.93— YgenbHble noTepu TennoTel 4x BT/(M°C), AndA y3na npumbikaHua poHapst K COBMeLeHHOMY KpoBesb-
HOMY MOKpbITHIO. TanTa nepekpbITUA U3 XenesobetoHa

o6 06> BT/°C
RyP m2-°C/BT
0,002 0,008 0,032 0,128
1,88 -0,109 -0,063 0,065 0,391
3,13 -0,107 -0,071 0,032 0,331
5,0 -0,115 -0,087 -0,011 0,248
7,81 -0,132 -0,112 -0,053 0,151
KpoBenbHbIii KoBep 2-i1 croii
KpoBesnbHbIii koBep 1-1i crioii
Mpaiimep GV TYMHbIN
ApMVpOBaHHas L,M. CTSHKKA
Pa3zyknoHka
TennousonsiunoHHbI MaTepuan
Mapon30/ISILMOHHbINA CMIOA
YKene3o6eTOHHOE OCHOBaHMe
dym
(7) Cnoii ycunexus (6) 3akpenuTb OCHOBaHWE KoMMaka C Larom
(5) HwkHUWIA CNnoii BOAOM30NALWOHHOIO KOBpa Ha He 60nee 500 MM B 3aBMCUMOCTUW OT BETPOBOI
BEPT. MOBEPXHOCTU Harpysku, HO He MeHee 2-X KpenexHbIX
(3) EepxHwii cnoin BOAOM30/MALMOHHOIO KOBpa Ha 9/1EMEHTOB Ha OfiHY CTOPOHY
BEPT. MOBEPXHOCTU (Y) Pawma konnaka
(7) CbeMHbIN MeTasIMyeckuii hapTyk (8) CseTonpo3spayHblit Konnak
(5) Mpodmnb 13 OLYHKOBAHHOM CTanm (5) OTKOC 13 Nerkoro 6eToHa
KPEnUTb 3aKnenkamm @ O6AMLOBOYHBIN INCT

@ MwuHepanoBaTHbLIA yTENNTENb
@ Kopob 13 OLMHKOBaHHOW CTam
TO/LLYHOI HEe MeHee 3 MM

MpnmevyaHne — «U.n.» — ULEeMeHTHO-NecyaHas.

PucyHok .20 — Cxema ycTaHOBKM (QOHaps /11 COBMELLEHHOTO KPOBE/IbHOIO MOKPLITUS C OCHOBAHMEM U3 Xefne3o6eToHa
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MpuMbIKaHWe KPOBAW K poHapto, NANTAa NEPeKpPbITUA 13 NPOPUIMPOBAHHOIO NUCTa

YCTpoiicTBO (hoHaps B HacToslleM noapasfenie NpYHUMatoT aHaNorMUYHbIM BbilleonucaHHoMy. Cxema y3fna npej-
cTaBfieHa Ha pucyHke I19. Mpn pacueTe 3HAYeHUii yAeNbHbIX NOTEPb TEMI0Tbl MECTO NPUMbIKAHWUS CBETOMPO3paYuHOii
KOHCTPYKLUMM K NMaHensiM He paccMaTpyBalOT, Tak Kak OHO MHAMBUAYA/IbHO AN Pa3/IMYHbIX CBETOMPO3PaYHbIX KOHCTPYK-
uwii. MprBeaeHHbIE HKE 3HAUEHMS OTHOCATCS TOMbKO K MECTY CThika NaHesiell U COBMELLEHHOTO KPOBE/ILHOTO MOKPbLITUS.

MonumepHas mem6paHa
CTeknoxoncT 100 r/k.m
Pa3yknoHka

Tennon3onsiuMoHHbLIA MaTepuan 1
Tennon3onsynoHHLI MaTepuan 2
Mapon3onsynoHHbI cnoii
MpocunnpoBaHHblii IMCT

(?) CsapHoii wos 30 Mm 0 Pama konnaka

(?) Teneckonuueckuin KpenexHblit aneMeHT CeeTonpo3spauHblit kKonnak

@ ®

0 MpuxnmHasn peiika MonumepHasi Mem6paHa WupuHoi 130 Mm

0 MonumepHas mem6paHa No NPoekTy (R) O6n1LOBOYHBII NUCT

@ CubeMHblli MeTannnuyecknii hapTyk @ MwuHepanoBaTHbIi yTenmMTens

0  Mpodnib M3 OLMHKOBAHHON cTanm @ Kopob 13 ounHKOBaHHOI cTanm
KpenuTb 3aknenkamum TOI'IIJJ,I/IHOﬁ He meHee 3 MM

@ 3akpenuTb OCHOBaHWE Kosinaka C larom @ [BYXCTOpPOHHAS cCaMOKNeawascs neHTa

He 6onee 500 MM B 3aBUCMMOCT U OT BETPOBOI
Harpysku, Ho He MeHee 2-X KpemneXHblX

3/1IEMEHT OB HA OA4HY CTOPOHY

PucyHok 21 — Cxema yCTaHOBKM (DOHapsl A/ COBMELLEHHOTO KPOBE/IbHOrO MOKPbLITUS C OCHOBAHWEM
U3 NPOMAMPOBAHHOIO NnUcTa

OT/IMUNTENBHON YepToli BblGpaHHOM rPynnbl Y3/10B ABASETCA CMELIEHWE B/IMAHUA reomMeTpuyeckoi HeodHOopon-
HOCTM Hanogobwe BOTHYTOro yrnia € BAUSiHMEM paspbiBa ytennutens. MNpu 3TOM Hanuuue BOTHYTOrO yrna ymeHbllaet
yAenbHble NoTepu TensoThl, a paspbiB yTennuTens — yeBesmumBaeT. BosHukawliee npoTuBopeyre NpuBoaUT K 60/1bLLIOMY
pa3Hoo6pasnio 3HaYeHuli yaenbHbIX NOTEPb TEMNI0Tbl 4AHHOr0 3/IeMeHTa B 3aBUCUMOCTIN OT COOTHOLLIEHUSA BapbupyeMbIX
napameTpoB.

MapameTpbl, BAMSAKOLWME HA NOTEPU TENAOTbI Yepes y3en:

- TepMuyeckoe COMpPOTMB/IEHME C/OS YTENNUTENS Ha nauTe nepekpolTnsa RyT, m2 °C/BT;

- KOMMJIEKCHbI NnapaMeTp, paBHbIi MPOV3BEeAEHNIO TONLWMHbI HA TEN/IONPOBOAHOCTL 06NLLOBOYHOTO ICTa NaHeNu
CO CTOpOHbI kpoBnu, dob Aob, BT/°C.

3HauyeHnsa KOMM/IEKCHOro napameTpa MpUHATbI Takum 06pa3om, 4ToObl OXBaTbiBaTb Kak naHenu ¢ 061ML0BKON 13
pasnnyHbIX MCTOB BJl, LEMEHTHO-CTPYXEUHbIX /INCTOB, TaK WU CIHABUY-NAHEIM CO CTasibHOW O6AMLOBKONM BN/IOTH A0
TOJIWMHBI CTa/IbHOrO SIUCTa 2,2 MM.
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Ta6nuua 94— YgenbHble notepu TennoTsl ¥, BT/(m °C), ansa yana npuMblikaHus qpoHapsi K COBMELEHHOMY KpOBeslb-
HOMY MOKpbITUIO. MnuTa NepekpbITUS 13 XxenesobeToHa

Ryp M2 °C/BT o6 °Co "
0,002 0,008 0,032 0,128
1,88 -0,063 0,012 0,223 0,614
3,13 -0,066 -0,016 0,144 0,506
5,0 -0,075 -0,041 0,070 0,38
7,81 -0,094 -0,068 0,003 0,25

JedopMaLOHHbI/ WOB HA KPOBENBHOM NOKPbLIT UK

Cxema y3na npefcrasiieHa Ha pucyHke [.22.

MapameTpbl, BAMAOLWME HA NOTEPU TENIOThbl Yepes y3er:

- TEepPMUYECKOe COMPOTMB/IEHNE C/IOS YTENUTENsI Ha nauTe nepekpbitna R m2'°C/BT;
- WMpKHA NOMOCHI, yTennsioLlei wos, dv mwm.

KpoBenbHbIi KOBep 2-i cnoi
KpoBenbHbIl koBep 1-i cnoi
Mpailimep 6UTYMHbI
ApMUpOBaHHAaA .M. CTsAXKa
Pa3yknoHka
Tennov3onAuMoHHbI MaTepuasn
Mapoun3onaunoHHbIil cnoii

Xene3obeTOHHOE OCHOBaHWe

(7) KpoBenbHbiii kOBep 2-ii croii (6) KpoBenbHblii MaTepnan, CBEPHYTbIN
(5) KpoBenbHblii koBep 1-i cnoit B Tpy6Ky 0 50-70 MM

(3) AONONHWUTENbHbIA CNOl BOAOM3ONAUNOHHOTO KOBpa @ CxuMaeMblli yTenauTenb

(7) MuHepanoBaTHbIN yTenInTeNb NPUKNENT b HA (B) Kupnuunas knagka
MacTUKY KPOBEbHYIO FOPAYYI0 (A) MuHepanoBaTHbIi yTennuTenb
(6) MapousonAauMoHHbLIA MaTepuan gns dukcayum ToNwunHoii 100 mm
yTennmTens
I'IpM MeyaHne — «Uu.n.» — LUeMEeHTHO-NnecyaHas.

PucyHok .22 — Cxema getopMaLoHHOro WBea 418 COBMELLEHHOr0 KPOBEIbHOTO MOKPbITUSA

OCHOBHbIE AOMNO/IHUTESIbHBIE MOTEPU TEM/OThI Yepe3 AedOPMALMOHHDIN LLIOB Ha KPOBE/IbHOM MOKPLITUM CBS3aHbl C
pacnonoxXeHMeM KUPNUYHOWA KNaaku Ha NAuMTe NepekpbITVsi ¢ 06erx CTOPOH OT WBa. 3Ta Knagka npopesaeT yTennuTesnb
1 SIBNISIETCS MACCUBHbIM «MOCTUKOM X0sioga». MNpu pacueTe NpuBeAeHHbIX HUXKE 3HAUeHWi npeanonaranock, YTo Knaaka
BbINO/IHEHA M3 MOIHOTE/IONO KMPMNYA, TOMLMHA KNafKU C KaKAOW CTOPOHbI WwBa 120 MM.
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Tabnunya 95— YaenbHble notepu Tennotsl T, BT/(m °C), 3a cyeT ycTpoiicTBa AedopMaLOHHOro LWBea

Ryp M2 °C/BT P2,
0 150 250 400
1,88 0,692 0,424 0,262 0,11
3,13 0,644 0,436 0,307 0,19
50 0,559 0,413 0,317 0,229
7,81 0,454 0,36 0,294 023

Y3en ycTaHOBKM aspaTopa

Cxema y3na npefcras/ieHa Ha pucyHke I.23.

MapameTp, BAVSAIOWMIA Ha NOTEPU TEMIOTbI Yepes y3en:

- TepMuyecKoe COnpoTUB/IEHWE CNOSA YTENUTENA Ha NauTe nepekpbitua R M2 °C/BT.

[na Bcex BapuvaHTOB AvameTp aspartopa (B MecTe nepeceyeHus yTennutess) npuHaT pasHbiM 90—100 mMm.

KpoBesnbHbIii KoBep 2-ii cnoii
KpoBesnbHbIii koBep 1-it cnoi
MpaiiMmep GUTYMHBbIi
ApmupoBaHHas L.M. CTKKa
PasyknoHka

TennonsonAuUnoOHHbLIA MaTepuan
Mapoun3onsLNOoHHbIN cnoii
)XenesobeTOHHOE OCHOBaHMWe

(T) LononHuTensbHbiii cnoit BogonsonauMoHHoro kospa  (4) KepamanToBblii rpasuii
(2) MacTuka KpoBenbHas ropaJas @ KposenbHblii aspaTop

(3) MonuypeT. repmeTUK
M pnmedyaHune — «U.n.» — UEeMEHTHO-Nec4aHas.

PucyHok M23 — Cxema ycTpoiicTBa asparopa B COBMELLLEHHOM KPOBE/IbHOM MOKPbITUM

Tabnunya 196 — YaenbHble notepu TennoTel % BT/°C, 3a cyeT ycTaHOBKM aspaTtopa

Ryp m2 °C/Bt X
1,88 0,008
3,13 0,007
50 0,006
7,81 0,004
MpumevyaHne — YpaenbHble NOTepu TEMIOThI AN y3/1a yCTAHOBKM aspaTopa OTHOCUTE/IbHO HEBENVKM, U Npu

YCTaHOBKE MeHee OA4HOro asparopa Ha 10 m2 KpoB/n ,CI'aHHbIVI y3en AonyckaeTcs He yuUuTblBaTb B pacyeTax npuseaeH-
HOro conpotmueneHna Tensionepegaye cCoBMeLWeHHOro KpoBesibHOro nokpbITUA.
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Mponyck afieKTpN4ecKoro kabens yepes CoOBMeLL,eHHOEe KPOBe/lIbHOEe NOKPbITUe

Cxema y3na npefictasjieHa Ha pucyHke [.24.

MapaMeTpbl, BAXAIOLLME Ha NOTEPU TEN/OThbl Yepes y3er:

- TepMuyeckoe COMpOTUBAEHWE CNoSA yTenauTens Ha nauTte nepekpbitna R* m2 °C/BT;

- guameTp BHELIHen meTannyeckon Tpy6bl Otpybbl, MM.

OCHOBHbIM «MOCTVKOM X0/10[ja» B BbIGPaHHOV KOHCTPYKLUMM CNYXWUT CTasibHas Tpybka, 3almwjarowas kabens. Bo
BCEX pacuyeTax To/LMHa MeTasina Tpyoku npuHATa pasHoi 0,8 mwm.

Tennosble NOTepn No MeTassly kabens yuuTbiBatoT.

KpoBenbHblii kKoBep 2-ii cnoit
KpoBenbHblii KOBEp 1-i cnoii
Mpaiimep 6UTYMHbI
ApMupoBaHHas .M. CTsKKa
Pa3syknoHka
TennonsonsLNOHHbIK MaTepunan
Mapoun3onaynoHHbI cnoi
Xene3o6eTOHHOe OCHOBaHMe

dym
(7) LononHuTenbHblii cnoii BogonsonsunoHHoro kospa (6) MonuypeT. repmeTwnk
@ MacTuka KpoBenbHas ropsiuas @ 3arHyTas meTannanuyeckas Tpybka, gnameTpom
(3) odacoHHas geTans u3 AMAM-pesuHsl D Tpyosl € NpUBapeHHbIM CHU3Y hnaHuem
(4) OG6XUMHOI MeTannnyecknini XxomyT (Y) 9nekTpuueckunii kabenb
(B) MoHTaxHasa neHa
MpumeyvaHne — «uU. N.» — LEMEHTHO-NecyaHas; «3AMNJM-pe3vHa» — 3TUNEHNPONUIEHOBas pe3nHa.

PucyHok .24 — Cxema nponycka 3/1eKTpUyYecKoro kabens yepes CoBMeLleHHoe KpoBesibHOe MOKpbIThe

Tabnunya I.97 — YpgenbHble notepu Tennotsl %, BT/°C, 3a cyeT nponycka 3/1eKTpUYecKoro kabens Yepes CoBMeLLEHHOe
KpOBe/IbHOE MOKPbITUE

Ryp M2 °C/Bt TRYGLI M
12 24 48 92
1,88 0,014 0,035 0,084 0,188
3,13 0,012 0,032 0,077 0,179
50 0,009 0,026 0,067 0,163
7,81 0,007 0,02 0,055 0,141
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Mponyck nyyka Tpy6 4Yepe3 COBMELLEHHOE KPOBE/IbHOE MOKPbITUe
CxeMa y3na npefcrassieHa Ha pucyHke I1.25.

KpoBenbHblii koBep 2-i cnoit
KpoBenbHblii koBep 1-ii cnoii
MpaiiMmep 6UTYMHbIi
ApmMmupoBaHHas L.M. CTsXKa
Pa3syknoHka
TennousonsauMoHHbI MaTepuan
Mapoun3onsunoHHbIiA cnoi
)Xenes3o6eTOHHOE OCHOBaHue

(7) MonumepHas pamka (3) MoHTaxHas neHa
(2) AByxkomnoHeHTHbIN (7) nNyuok Tpy6
6MTYMHO-NONNYPET aHOBbIV repMeT UK (6) MeTannuueckuit cTakaH
I pnmMmedyaHmne — «u. N.»— LUeMeHTHO-nec4yaHas.

PucyHok .25 — Cxema nponycka nydka Tpy6 yepes3 COBMELLEHHOE KPOBE/IbHOE MOKpPbITHE

MapameTpbl, BAMAKOLWME HA NOTEPU TEM/IOTLI Yepes y3en:

- TepMuyeckoe COMnpoTUBI/IEHNE CNOS YTENIUTENA Ha nauTe nepekpbitus Ryp M2 °C/BT;

- AvameTp MeTasiimyeckoro crakaHa DCIaK mw.

OCHOBHBIM «MOCTVKOM XO/104a@» B BbIOPAHHON KOHCTPYKLUMW CAYXUT CTa/IbHOWM CTakaH, 3awujaiwuii Tpybel. Bo
BCEX pacyeTax To/LMHa MeTa/ia cTakaHa NpuHaTa pasHoi 0,8 mm.

Tennosble nNoTepy No MeTasly Tpy6 He yuuTbIBaKOT. B HacTosLem ciyyae npegnonaratoTt, YTo Tpybbl NnpegHasHaye-
Hbl 4151 Nepefayn kakoro-nnbo BelecTsa U YHKLMOHMPYHOT. Mpu 3ToM, NpoxoAs no Tpy6am, BeLwecTBO 1X NoAorpesaerT,
YTO WCKTIOHAET NpoMep3aHne, Ho AenaeT HeBO3MOXHBLIM YUeT TEN0BbIX NoTepb Mo MeTasily Tpyb B pacuetax npuBefeH-
HOro CONpPOTUB/IEHNA Tennonepeaaye Kposau. Myyok Tpy6 Co BCex CTOPOH yTernneH 3MEKTUBHLIM YTENIUTENIEM U NPak-
TUYECKV He BNMSeT Ha paboTy OCTaslbHbIX 3/1IEMEHTOB Y313, YTO fefaeT BO3MOXHbIM pacyeT 3HaYeHWi yaenbHbIX noTepb
yepes y3en 6e3 yyeta matepuana Tpyo.

Tabnunya [98 — YaenbHble noTepu TennoTtbl % BT1/°C, 3a cyeT nponycka nyyka Tpy6 yepes COBMeELLEHHOe KpoBe/ibHoe
NnoKpbITHE

°cTak- MM
f?)/p w2 OB 80 140 260
1,88 0,055 0,087 0,141
3,13 0,05 0,08 0,136
50 0,042 0,069 0,119
7,81 0,032 0,055 0,097
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lMpoxoxaeHne KOJIOHHbI Yepe3 COBMELLEHHOE KpOBe/IbHOe NOKPbITue. BapnaHT 1

Cxema y3na npefcrasfieHa Ha pucyHke I.26.

MapameTpbl, BAMAIOLLME HA MOTEPU TEMIOTLI Yepes y3ert:

- TEpMUYECKOe COMPOTUB/IEHNE C/I0A YTENUTENA Ha NauTe nepekpbitns R M2 °C/BT;

- NowaAb MeTaslfia CeHeHNs KOJTOHHbI N/IOCKOCTbI0, MPOXOAALLEl BAOb NEPEKPLITUSA Ha YPOBHe yTennautens, SK Mm2.

Ta6nuuya T[.99 — YaenbHble notepn TennoTbl % BT/°C, 3a cHeT NPOXOXAEHUS KOTOHHbI Yepe3 COBMELLEHHOe KPOBeSlb-
HOe NokpbIThe. BapuaHT 1

SKvv2
Rpe 600 1100 2200
1,88 0,088 0,152 0,285
313 0,085 0,146 0,277
50 0,077 0,134 0,256
7,81 0,066 0,117 0,224

KposenbHeiit kosep 2-i cnoit (?) bononHuTenbHbIN cNoOW BOJON3ONALMOHHOTO KOBpa

KpoBenbHblii KoBep 1-i cnoii
N . (2) OTkoc us nerkoro 6eToHa
Mpaiimep 6UTYMHbIN

APMUPOBAHHAA LN CTAXKA © BepxHuil cnoii BO4ON3ONALNOHHOTO KOBpa

Pa3yknoHka Ha MPUMbIKaHUN
TennonsonAuMOHHbLIN MaTepuan @ HWXHWIA CNoVi BOAOW3ONALUOHHOIO KOBpa
Mapoun3onAyMOHHbIA cnoit Ha NPUMBbIKAHAN
Xene3obeTOHHOE OCHOBaHue
© O6XMWMHOU MeTannmyecknii Xxomy T
© O6ka U3 meTanna
© —n
© NonuypeT. repmeTunK
© Onopa o6opygosaHus
© MOHT axHas neHa
@ KonoHHa, ceyeHnem SK
M pnMmeyaHune — «U.n.» — LUEeMeHTHO-NecyaHas.

PucyHok M26 — Cxema npoxoxAeHnsi KONOHHbI Yepe3 COBMELLEHHOE KpOBebHOe NOoKpbiThe. BapuaHT 1
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MpoxoXheHne KONOHHbI Yepe3 COBMEL,eHHOe KpOBeIbHOE NOKpbl THe. BapnaHT 2

Cxema y3na npegcraB/ieHa Ha pucyHke I.27.

MapameTpbl, BAMAKOLWME HA NOTEPU TENO0Thbl Yepes y3es:

- TepMuyeckoe COMNpoTMBIEHME CNOS YTEMNIUTENSA Ha nNauTe nepekpbiTns R™, m2-°C/BT;

- BbICOTa BO3BbILEHUA KOpoba U3 OUMHKOBAHHOI CTann Haf BEPXOM KPOBAW /0p, MM;

- naowaab MeTansa CeveHus KOMIOHHbI MI0CKOCTbI0, NPOXoAsLLeli BAOMb NepekpbIiTUS Ha ypoBHe yTenautens, SK Mm2.

KpoBenbHblii KoBep 2-i cnoi
KpoBenbHblii kKoBep 1-ii cnoit

Mpalimep 6T YMHbI i

(7) LONONHWT eNbHbIN cNoli BogousonsumonHoro koepa (?) Heropwouuii yTennurens

(?) OTKoOC M3 nerkoro 6eToHa (B) ®apTyKkwus meTanna TONWWUHON He MeHee 3 MM
(?) BepxHwuii cnoit BOLOU3ONALMOHHOTO KOBpa [OMKeH nepekpblBaThb KOPo6 Ha 70-100 MM

Ha NPUMblKaHUK (p) 3akpennTb hapTYyKK KOSIOHHE U npomasaThb
(7) HUWXHWIA cnoii BOJOU3ONALNOHHOTO KOBpa WOB NONUYpPEeTaHOBbLIM repMe T UKOM

Ha NPUMbIKaHUN KonoHHa n3 meTannonpokaTa ceyeHnem SK

§©

@ nMNpocunb U3 OUMHKOBAHHON! cTanu MpuBapnThb MET ANNNYECKY0 NAacTUHY 1
KpennTb 3aKsienkamu 3arepmeTunsnpoBaTb WOB repMmeTNNKOM
(6) Kopo6 n3 oyuHKOBaHHOW CTanu
TONWMWHON HE MeHee 3 MM

MpnmeyaHune — «u. N.» — LEMEHTHO-NecYaHas.

PucyHok M27 — Cxema NpoxoxAeHUsa KONOHHblI Yepe3 COBMelleHHOoe KpoBe/ibHOe NOoKpbiTue. BapunaHTt 2

Ta6nunuya T.100 — YaenbHole notepu TensioTel % BT/°C, 3a cHeT NPOXOXAEHNSA KOSIOHHbI Yepe3 COBMeELLEeHHOe KPOBe/lb-
Hoe NokpbITue. BapuaHT 2. Bo3BblweHMe Kopoba /op = 300 Mm

. SK MmM2
Ry}, m2 °C/BT
2000 4000 7500 14 000
1,88 0,575 0,767 1,12 1,73
3,13 0,672 0,855 1,19 1,77
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OkorYaHue mabnuubi .100

S, MM2
Ryn M2-°C/BT
2000 4000 7500 14 000
5,0 0,764 0,938 1,25 1,80
7,81 0,852 1,01 1,3 1,81

Tabnwuya 101 — YgeneHble notepu TennoTsl %, BT/°C, 3a c4eT NpOX0XAeHUs KONMOHHEI Yepes COBMELLEHHOE KpOoBerb-
Hoe nokpeITWe. BapuaHT 2. BosBbileHne kopoba hKop =400 MM

Sy, MM2
Ry M2-°C/BT
2000 4000 7500 14 000
1,88 0,567 0,751 1,09 1,67
3,13 0,66 0,835 1,16 1,71
50 0,753 0,92 1,22 1,74
7,81 0,844 0,992 1,27 1,75

Tabnwuya 102 — YgeneHble notepu TennoTsl %, BT/°C, 3a c4eT NpoxoXaeHUs KONOHHLI Yepe3 COBMELLEHHOE KpOoBerb-
Hoe nokpeITUe. BapnaHT 2. BosseillieHue kopo6a hy,, = 500 MM

Sy, MM2
Ryn M2-°C/BT
2000 4000 7500 14 000
1,88 0,558 0,733 1,06 1,61
3,13 0,647 0,814 1,12 1,65
5,0 0,741 0,902 1,19 1,68
7,81 0,835 0,972 1,24 1,69

Y3en npoxoxdeHusi depeesiHHbIX CMPOIUI @ ckamHou Kpoerne
OB6Luii BUA KOHCTPYKLMU NpefcTaBrneH Ha pucyHke .28.

HCMCHTHO-HCC‘IaHaﬂ HIHA Be’rponu]pogamlﬂ-ﬂaﬂ naeHka
KepaMHryecKas uepennua
Obpeierka
Kontpobpererka
— OIHOKaHANEHBIH
BEHTH/LILHMOHHBIA 3330p
|
I = = e e
\@ TennouzonAnus U3
MHHEpPANOBATHBIX [LTHT

dy,

JlonorHUTENEHAS

BHyTpeHHAs o0mMBKa TMapownsonsumst
H30I0AA

yT aon JHepessannoe

cTpomIo Ofpewerka

PucyHok 028 — PacnonoxeHue AepeBAHHOro Kapkaca B CKaTHOMN KpoBne

MapaMeTpbl, BNUSIOLME Ha NOTEPU TENSOTHI Yepes y3en:
- TONWUHa yTennuTens d,, Mu;

- TONWMWHa AONONHUTENbBHOro yTennuTena dAon' MM.
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TonwwmHa cTponun npuHaTa pasHor 50 Mm.
YaenbHble noTepy TennoTel cBegeHbl B Tabnuuy 103, OTCyTCTBME 4ONONHUTENBHOIO YTENNEHUs paccMaTpuBaeTr-

Cs KaK criyyan C HyneBbIM AOMNOSIHATENbHbBIM YTENNEHVEM.

Tabnwuya 103 — YaenbHble notepu Tennotbl ¥, Br/(m-°C), yepes aepeBsiHHbIE
CcTponuna CKaTHOW KPOBMU

daon MM dyr =100 Mm dyr =150 MM dyr =200 Mm
0 0,044 0,034 0,027
50 0,024 0,021 0,019
100 0,019 0,017 0,015

Mpw pacyeTax CyMMapHbIX MOTEPb TENSOThI YEPE3 CTPONUNA CNEAYET NOACHWTLIBATE NOTOHHYI0 ANWHY Beex 6es uc-
KMIOYEHUST CTPOMUI, MPU 3TOM YUUTBIBATb CNegyeT TONbKO CTPONUIA, NepPeceKalolme Cnon YyTENNUTEeNsa U HAaXoAsLMeCs

Ha y4YacTKax KOHCTPYKLMIA, MPUMEralowyX K OTanmBaeMsIM NOMELLSHUSAM.

Y3en npoxox0eHusi OepessiHHOU 6anKu € KOHLKE Ulu eHdoee ckamHol Kpoenu
OB BUA KOHCTPYKLUMKW NPEACTABNEH Ha PUCYHKke I.29.

Pyjoninifl Matepnan ans
BEHTHNNUKKB KOHBKA

KonpkoBas yepennia

Xpe(itoBOe CTPONKIO

 TTapon3onALHa H3 NICHOX

PucyHok .29 — lMpoxoxaeHue aepeBsHHON Banku B KOHbKE CKaTHOW KPOBNU

MapameTpbl, BAMAIOLWME Ha MOTEPU TENNOTHI YEPEe3 Y3er:
- TOMLWHa yTennuTens d, ., MM;

TonwwHa 6ankn npuHaTa pasHoi 100 MM,
Ona cnyyas TonwwHel 6ankv 50 mm cnegyet ucnone3osath faHHble 13 Tabnuusl 103, Mpy NpoMeXyTOUHbLIX TOM-

LWHaX yAENbHBIE MOTEPU TENNOTbI HAXOAATCA MHTEpnonsaumeit no Tabnuuam 103 n 104,

Tabnuya 104 — YaenbHble notepu Tennotsbl ¥, BT/(m-°C),
yepes AepeBsAHHYo Banky B KOHbKE UIW eHA0BE CKaTHOW KpoBAx

dyr =200 MM

dyr =100 MM

dyT =150 MM

0,084

0,065

0,053
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I.12 ¥3/bl NepekpbITUii Hag HeoTanMBaeMbIMY NogBasiaMu 1 NOANONbLAMM

Keneszo6eToHHAsA KONOHHA UK CTeHa
Cxema y3na npefcrasnieHa Ha pucyHke I.30.

MapameTpbl, BAUAIOLLME HA NOTEpU TeNnIoThl Yepes y3en:

- TOMWMHA CTeHbl UM KonoHHbI dCT Mw;

- TepMuuyeckoe conpoTusfieHmne cnosa yrenautens R m2 °C/BT.

PucyHok .30 — Cxema NpOXOX/AeHUs1 CTEHbI UK XeNe306€TOHHOM KOMOHHbI Yepes nepekpbITue
Haa HeoTanMBaeMbIM NOANOMLEM

YpaenbHble notepu tennotsl ‘Vicr BT/(M°C), HaxogaT no Tabnuvuye .105 nHtepnonsymeii.

Ta6nunya T.105 — YaenoHble notepu TennoTbl Y'ct, BT/(m -°C), y3na NpoxoXAeHnss CTeHbl WM KOMOHHbI W3 Xeneso-
6eToHa

dd; mv
Rw m2-°C/Br
140 220 350
1,5 0,844 1,056 1,304
3,0 0,763 0,992 1,271
6,0 0,59 0,804 1,081
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YTenneHHbIli purens
Cxewma y3na npefcrtassieHa Ha pucyHke .31
MapameTpbl, BAMAKOLME Ha NOTEPU TEMNOTLI Yepes y3ern:

- BbicoTa purena d = MM;
- TepMuyeckoe conpoTmenexne cnos yrenamtens R”, m2 °C/BT.

LnpuHa purenst NpakTUYECKN He MMEET 3HaYeHUs.

PucyHok '31 — Cxema NpoXoXAeHWA purens rof nepekpbiTuemM Hag, HeoTan/MBaeMbiM MOAMO/IbEM
YpenoHble notepu Tennotbl T pu, BT/(M °C), HaxogsaT no Tabnuue M.106 nHTepnonsyune.

Tabnunya I.106 — YgenbHble notepn TennoTbl XpM Bt/(M °C), y3na NpoxoxaeHus purens nof nepekpbiTueM Hapg
HeoTanMBaeMbIM MOANO/LEM

BocoTa pUres, M

Rpe OB 200 400 800
15 0,108 0,208 029
3,0 0,044 0,119 0,206
6,0 0,004 0,044 0,113

71



MN3meHeHne Ne 1 k CI1 230.1325800.2015

Y3e/1 NPOXOXAEHNsS MeTaNn/IMuyeckoil KONOHHbI Yepes nepekpbiTHe
MeTasiimueckasl KOJloHHa — 3TO CWU/IbHOE Ten/oNpPoBOAHOE BK/OUYEHKE, KOTOpoe NPUBOAUT K OFPOMHbLIM [OMOJ-
HUTE/bHBIM MOTEPAM TEN0Thl M MPOMEP3AHWIO Y3/1a, ECIM KOMIOHHY He YTENIUTb CHapyXu. s pacyeToB, NPUBOAUMBIX

HWXe, NPUHYMALOT, YTO KOSIOHHA YTEN/ISNACH CHAPYXXU Ha BCIO BbICOTY YTEMIUTENEM TO/MLLMHON, PaBHON TOMLWMHE yTENu-
TeNs Ha NEPEKPLITUM.

MapameTpbl, BAMSAIOLME HA NOTEPU TENIOThI Yepes y3ers:

- Mowaap MeTasiia CeUYEHNs1 KOMOHHbI N/I0CKOCTbI0, MPOX0AsLLEl BAOb NEPEKPLITVS HAa YpoBHE yTenuTtens, SK Mm2;
- TepMuyeckoe conpoTtuBfeHve cnos ytenautens R m2 °C/BT.
Y3e/ NpoXoXAeHVs KOMOHHbI NMokasaH Ha pucyHke I1.32.

YaensHble notepu Tennotel %, BT/°C, HaxogdaTt no Tabnuue 107 nHTepnonsaumei.
Tabnunya [107 — YgenbHele notepy TennoTbl %, BT/°C, y3na NpoxoXaeHns CTasibHOW KOJTOHHbI Yepes3 NepekpbITie

Mnowaap ceveHnst KoroHHbI SK Mm2

RYT, M2-°C/BT
2000 4000 8500 20 000
15 0,121 0,206 0,367 0,663
3,0 0,098 0,167 0,302 0,554
6,0 0,075 0,131 0,242 0,465

13 ¥3/bl TUNOBbLIX BOPOT

MepeuncneHHble B HACTOSIWLEM pasgene y3/bl CrieayeT yuuTbiBaTb NpY pacyeTe NpYBEAEHHOro CONpPOTUBIEHUS
TensnonepeAaye BOpOT OTaN/IMBaeMbIX NOMELLEHNIA.

BopoTa oTan/imBaeMbix NOMELLEHW — 3TO NOABWKHbIE KOHCTPYKLMU C CYLLECTBEHHLIM ABMXEHWEM BO3AyXa Yepes
pasfinyHble Lenu, NPUTBOPLI U LWBLI. LieNlb HacTosLWero pacyeta — OMNpeaenTb XapakTepUCTKA KOHCTPYKLMN B 3aKpbl-
TOM Buae 6e3 ABMXEHUsI Bo3ayxa. pn Heo6XO0AMMOCTY yueTa BAUSIHUA ABUXEHUSI BO3[yXa Ha MoTepu TensioTbl Heo6Xxo-
AMMO NMPOBOAUTL OTAE/bHbIN pacyeT ABUXEeHUS BO3ayxa.

BopoTa oTan/MBaeMbiX MOMELLEHUI NPUMBIKAIOT K N0y U CTEHOBLIM KOHCTPYKLMAM, MK 3TOM BO3HMKaloLue
y3/bl CO3LAl0T LONONHUTENbHbLIE MOTEPK TenaoTkbl. B pacueTax NpUBELEHHOTO COMPOTUB/EHUSI Tenjonepeayun BOpoT
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YUYUTBIBAIOTCA TOMBKO AOMONMHUTENbBHBLIE NOTEPU TENNOThI, 3aBUCSLLME OT KOHCTPYKLMKU BOPOT. PasgeneHue fononHuTeNb-
HbIX NOTEPb TENNOTLI OCYLLIECTBIIAETCS pac4eToM, B KOTOPOM 32 OCHOBY NPUHUMALOTCS MOTEPU TENNOTHI Yepe3 STaNOHHbINA
y3en ¢ «naeanbHbiM» NPUMbIKaHneM abconioTHO 0AHOPOAHLIX BOPOT. [pn 3TOM camo «upaeanbHoe» NPUMbIKaHUE JOIMKHO
coBnagaTb NO BCEM pa3MepaM C UccnegyembiM NpUMbIKAHUEM.

Ans nposefeHna pacveToB NPUBEASHHOrO CONPOTUBNEHUA Tennonepeaaye BOpoTa pasfiensiioTcs Ha LLIeCTb OCHOB-
HbIX TENNO3aLMTHBIX ANEMEHTOB:

1) BopoTa no rnagu (NNOcKUil 3NEMeHT),

2) cTbiK NaHenen (NMUHENHbIA aNEMEHT),

3) 6okoBOe NpUMbIKaHWe BOPOT K CTEHE (NIUHENHBIN ANEeMEHT);

4) BepxHee NpUMbIKaHWE BOPOT K CTEHE (NUHENHBI 3NeMEHT);

5) HIKHee NpUMbIKaHUe BOPOT K NOMY (UHENHbIW 3NeMeHT),

6) kpenneHWe NeTenb (TOYEUHBIN SNEMEHT).

XapaKTepuCTUKMN AMIeMEeHTOB HaxoAATCA pacHeToM TeMnepaTypHbIX Nonein unu no Tabnuuam, NpuBeAEHHBIM HUXeE.

YaeneHble NoTepu TeMNoThl NpuBeaeHsl B Tabnuyax M 108—T"122.

CmbIK naHenel

O6Lwan cxema naHernel nokasaHa Ha pucyHke 0 33. CocefHMe NaHENM CTLIKYIOTCA MexXay coboi Yepe3 noaBuxXHOE
CoeiUHEHNEe BEPXHErOo Kpasi OAHOW NaHeNu U HUXHEro Kpas ApYroi naHenu, Tak YTo B 3aKpbITOM COCTOSIHUW MaHEeNu nnoT-
HO NpUMbIKAIOT Apyr K ApYrY.

MapaMeTphbl, BNUsOLME Ha NOTEpU TENNOTHI Yepes y3en:

- TonuwMHa naHenu d,,,,, MM;

- CpeAHsiA TonwuHa TepMopaspblisa drp, MM.

Tepmopa3pbiB MOXET UMETL pasHyto TONLWUHY CBEPXY W CHU3Y NaHenu. TepMopaspblB HaXOAUTCA MeXAY NUCTamun
obnuuoBkK, koTopble B 06LEM criydae MOryT GbiTb pacnonoxeHsl B 30He paspbiBa nog yrnom. [Ans pacqeTos dTp GepyT
NonNycyMMy BEPXHENO U HUXKHEro TepMOpa3spLIBOB, KaX bl U3 KOTOPLIX NPUHAT NO CPeAHEMY pasMepy.

TepMopazpus

CsHaBHY-TaHeNE ¢

3an0JHEHHEM TIEHOTMOIHYPETAHOM .~ X )

40"

PucyHok N33 — Cxema naHenu BopoT

Tabnwuuya 108 — YaenbHele notepu Tennotel ¥, BT/(M-°C), ANA y3na cTbika naHerei

dTp, MM
e M1 0 4 8 20 50
40 0,329 0,147 0,095 0,037 —
60 0,301 0,150 0,102 0,047 —
80 0,274 0,148 0,105 0,053 0,015
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Bokoeoe npumMbikaHue eopom K cimeHe

MapaMeTpbl, BNASIOLLME Ha NOTEPU TENoThl Yepes y3en:
- TOMWWHa naHenn d.,,,, MM;

- CPe/Hsisi TONLMHA GOKOBO KPBLILLKM Oy, MM.

bokoBas kpbiLlKka BbINOMHEHA U3 CTanu.

Tabnuya 109 — YaeneHble noTepu TennoTel W, BT/(M-°C), ansa yana 60KoBOro npuMbIKaHWs BOpPOT K cTeHe. [onorn-
HUTENbHLIA GOKOBOW YNMOTHUTEND

C1eHa (60k0Bad 9ACTH MPOEMA de, MM
gy MM
Bowmopo#t ynnoruaTen 0,5 1
CoHIRHY-NAHENS ¢
1anonHenHeM meHon aHOM 40 0.308 0.365
3 ' .t'.. B Yraogas cToftka
- »
60 0,311 0,373
oo IR ]
E ./ 80 0,311 0,375
©L 6
o I e D 5

Tabnuya 110 — YgenbHele noTepu Tennotsl W, BT/(M-°C), Ana y3na 60KOBOro NpuMbIKaHUSA BOPOT K cTeHe. Jonon-
HWTENbHbLIA OOKOBOM YNIOTHUTENB OTCYTCTBYET

naH’ MM

Bokoroli ynroTHUTENS

CIHIBHY-TARETH ¢

(LI
s3anoTHeHHEM DEHONOIHYPETAHOM P ' Sy : L § 40 0,267 0,325

Vraopas cTofika

] — 60 0,270 0,332

EOROBAS KD @

1l

]
]
]

80 0,270 0,335
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Tabnunya T[111 — YpenbHble notepu tennotbl Y, BT/(m -°C), ans y3na 60koBOro npuvMblKaHUs BOPOT K cTeHe. [Jonos-
HUTENbHbIA BHELUHUIA YNAOTHUTENb

0,211 0,255
0,215 0,263
0,216 0,266

BepxHee npuMblKaHMe BOPOT K CTeHe
MapameTpbl, BAMAKOLWME Ha NOTEPU TENIOTLI Yepes y3en:
- ToMWwMHa naHenn dreH, mw;

- BbIOOpP BepxHero npodunns.

Tab6nuuya [112 — YaenbHble notepu Tennotsl Y, BT/(m °C), Ana y3na BepxHero npuMbikaHWs BOPOT K CTeHe. AloMu-
HMEBbIN BEPXHWIA Npodn/ib, ToNWwmHa 1,5 Mv

¢ aH, MM 'F
40 0,390
60 0,420
80 0,434

Tabnunya M113 — YgensHble notepy Tennotel Y, BT/(m °C), 4N y3na BEPXHEro NpuMbIKaHWUsA BOPOT K CTeHe. CTaslbHO
BEPXHWIA npodinnb, TonwmHa 0,8 Mm

® aH, MM

0,254
0,263
CaHABuy-NaHesb ¢
3ar0/HEHMEM MEHOMONMYPETaHOM
0,261
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Tabnuya 114 — YaensHble noTepun Tennotel ¥, BT/(M-°C), AnA ysna sepxHero NnpuMbikaHWA BOpPOT K cTeHe. Kombu-

HUPOBaHHLIN BEPXHWIA Npocurb

Konbiinposammdt eepxuuit

KomOmpmposanndt scpxenit

0

gy MM ¥
40 0,061
60 0,062
80 0,061

Tabnuya 115 — YaensHeie notepu Tennotol ¥, Bt/(m-°C), Ans yana BepXHEro NPUMbIKaHWA BOPOT K CTeHe
CTOPOHHWIA anOMUHWEBLIA BEPXHUMA Npodunb

. OaHo-

OzxocTopornmii

Crena (RepxHis 9acTh npoema)/

CaHaBHY-TIAHETb C

Be;
A Tepmo LB
. v.‘l_
b
L3
: l.'." tg
s b 3
p.:'v

Ao MM v
40 0,156
60 0,182
80 0,201

Tabnuuya 116 — YaeneHsle noTepu Tennotel ¥, Br/(m -°C), ansa ysna BepxHero NpuMbIKaHWs BOPOT K CTeHe. Aniomu-
HWEBEIN BEPXHWUIA NPO Kb C TEPMOPa3PLIBOM

gy MM ¥
40 0,193
60 0,246
80 0,288
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Tabnuya 117 — YgenbHble notepu Tennotsbl W, BT/(M-°C), ANa y3ana BepxHero npuMbIkaHWA BOPOT K cTeHe. Jonon-
HUTEMNbHbLIA BEPXHUIA YNNOTHUTENb

g MM ¥
40 0,308
o 60 0,311
> ?'..‘ G
CoORIBHI-TIAHEND ¢ R o
3aM0/THEHAEM HEHO] eran % 80 0,311

HusxHee npumbikaHue eopom K rosny

MapaMeTpbl, BIUAIOLLME Ha NOTepU TENNOTLI Yepes y3er:
- TonwMHa navenu d, . MM;

- BbIBOp HMXHero npoduns.

Tabnwuya 118 — YgenoHble noTtepun TennoTel ¥, Br/(M-°C), ANs y3na HWKHeEro NpUMbIKaHUA BOPOT. ANOMUHUEBbIN
HWKHWIA Nnpodounb, TonwmHa 1,5 MM

40 T MM ¥

CrHIBAY-IAHEND C
e e 3aMIONHEHHEM TIEHOTIO. ETAHOM
T 40 0,470
S «
SE e
. ' !‘.. '
3 ‘- N * .

60 0,469

787 i 80 0,465

o

N
N

Tabnwuya 119 — YaenbHble noTepu Tennotol W, BT/(M-°C), ANa y3na HUXHEro npuMbikaHus BOpoT. CTanbHOW HUXHUIA
npoduns, TonwuHa 0,8 MM

40 Ao MM ¥
40 0,302
CaHBHY-NIaHEND C
60 0,271
80 0,246
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Tabnwuya 120 — YaenbHele noTepu Tennotel W, BT/(M-°C), AN4a yana HUXHEro NpuMbIKaHus BOpoOT. HWMXHWUIA Npo-
hunb — cTanbHas Tpyba, TonwmHa MeTanna 2 Mm

drany MM ¥
40
CaHaBHY-TIAHENE C
3AIOTHEHHEM [ISHOMONHYPETAHOM
40 0,340
CramsEol HynKHHE npodiIs
60 0,317
80 0,302

Tabnwuya 121 — YgenbHble notepu Tennotel W, BT/(M-°C), AnNa yana HWXHero npumblkaHna BopoT. [poduns —
cTanbHaa Tpyba B MNBX, TonwuHa metanna 1 mm

0oy MM ¥
CaHaBHYI-NIAHEE C
ST 3allQJIHeHHEM HEHONONIHYPEeTaHOM
Rl s 40 0,215
AT R TepMOH30 FOMBEH OPOTEKTO
SURCIE {1 7
- ' Ly
v" . v
. g—— > CransHoH HEXHHAH
: " | _BCTpaHBaeMBIH Temnki opoduk
: ‘{i‘s .
7y oI
vore® e , 60 0,194
pOC] ».0.04 Hpxpni YILIOTHHTENE
U
Hixnas 9acTh npoemMa
80 0,182
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Tabnuya 122 — YgenbHble notepu Tennotel W, BT/(M-°C), 4nNa yana HWKHEro NpuMbIKaHUs BOPOT. AMOMUHWUEBLIA
HWXHWIA MPOoguIb C TEpMOpaspbIBOM

gy MM ¥
40
C3HABHI-TIAHENE C
3aI0JIHeHHEM IEHOMOIHYPETAHOM 40 0.153
AMIOMHHHEBEIH HHXHHH
npodHIE ¢ TEPMOPa3PHIBOM 60 0,135
HpxHdas 4acTh OpoeMa
80 0,126

B oTnnyne OT BepxHEro Npoussi ¢ TepMOopaspbiBOM HUXHWIA NPOg UL C TEPMOPa3pLIBOM 4aeT 3aMeTHO GonbLUMIA
3P HeKT 3a CUET MHOTO NPUMBIKAHUS K OKPY>KaOLLIMM KOHCTPYKLMAM. [ns yana BepxHero npumblikaHUsi OCHOBHOW TeMoBoii
MOTOK MAET BAOMb KOHCTPYKLUMKW, N TepMOpaspbIB NpakTudeckn He paboTaeT. [ns HUKHEro yana npuMbIKaHus TernsioBow
MOTOK MAET NOMepPeK BOPOT, M TepMOpaspblB OKasbiBaeT CYLLECTBEHHOE BIUSHUE. ».
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