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BBegeHue

HacTtosawumin ctaHgapT npegocTaBnseT YacTb MeTOANKU pacyeTa, OLeHUBatoLLen BKNaa, KOTOPbIA CTPOU-
TeNbHble KOHCTPYKLMN BHOCAT B 3HepronoTpebneHue 1 obLuyto sHepreTUiecKyto XxapakTepucTUKy 3gaHuia.

HacTtoawmn ctaHgapT xapakTepusyeT ninockue pparMeHTbl KOHCTPYKLMIA 3AaHUs, KOTOpbIE HAaXoAATCS B
HernocpeACTBEHHOM KOHTaKTe C FrpYHTOBLIM OCHOBaHWeM 3aaHus. OpMeHTUPOBOYHBIN MeToA pacyeTta TpaHc-
MUCCUOHHBIX TEMNMoBbIX NOTepb, NpeaycMaTpuBalonMin ydeT TennonpoBOAHbIX BKMAOYEHWUA, CBA3AHHbIX C
y3rnoM coeiHeHNs cTeHa/nepekpbiTue, nanoxeH B MCO 13789.

PacueTbl Tennonepeaayn Yepes rpyHT MOryT 6bITb BbINOMHEHBI C MOMOLLLIO YACTIEHHBIX METOA0B, KOTO-
pble Takke AONyckaloT aHanMs TennonpoBOAHbIX BKIOYEHUA (CoegUHeHNs cTeH/nepekpbITuiA), AN OLeHKN
MUHUMarbHO ONYCTUMON TeMnepaTypbl BHYTPEHHUX MOBEPXHOCTEN.

B HacTosiwem cTangapTe npeAcTaBrieHbl MeToAbl, KOTOPbIe YYMTBIBAIOT TPEXMEPHYI0 Npupoay Tenno-
BOTO MOTOKA B rpyHTE Noj 3faHnemM.

KoadpduumeHnTol Tennonepeaaymn nepekpblTUn, HAXOAAWMXCA B HENOCpeACTBEHHOM KOHTaKTe CTPYHTOM,
NCMNOMb3YHTCA B CTPOUTENbHBIX HOPMaXx U NpaBunax psga ctpaH Ang orpaHudeHns TennoBblX NoTepb Yepes
JaHHble NepekpbITUS.

KoadbpurumeHTsl TEennonepeaayu, onpeaeneHHele A cTauyMoHapHOro pexnma, Takke ycTaHaBnmBatoT
CBSI3b CpeHEero TEennoBoro NoToka ¢ oCpeHeHHON pasHOCTLIo TeMnepaTyp. AN CTeH N KpoBesb, HaXOAsLWNX-
CS1 Ha NOBEPXHOCTW, BO3HWKAIOT eXXeHeBHbIe Nepruognyeckue konebaHns B TEMSTOBOM NOTOKE, KOTOPbIN aKKy-
MYNMpPyeTCcs B KOHCTPYKLMSX W nepedaeTcsl B CBA3WM C AHEBHbIMW konebaHusaMmu TemnepaTypbl. [pu aTom
eXXeHEBHY0 YCPEeHEHHYIO NOTEPIo TEMMOTLI MOXHO HAUTU N3 KoadduLMeHTa Tennonepeaayun n exeaHeBHoN
ycpeHeHHON pasHOCTN TemnepaTyp BHYTPU U cHapyku. OaHako ANns NnepekpbiTUiA U NoaBanbHbIX CTEH, HaXo-
OSILLNXCA B KOHTAKTE C rPYHTOBLIM OCHOBaHWEM 3[aHus, 6orbluasi TensoBasi MHepLUnsi rpyHTa AaeT B pe3ynbTa-
Te nepuoaudeckne TensnoBble NOTOKW, UMeloLMe OTHOLIEeHME K rOA0BOMY LIMKIY BHYTPEHHUX U HapYXKHbIX
TemMnepaTyp. YCTaHOBUBLUNACS TEMITOBOW NOTOK SABMAETCS annpokcuMaLMen cpeHero TenmoBoro noToka 3a
OTONUTESbHbIA CE30H.

B gononHeHue K ycTaHOBUBLLENCS YacTy Tennonepeaayn nogpobHas oueHka TennoBeIX noTepb nepe-
KpbITUI nonyvaeTtca 13 kodddULMeHTOB rogqoBon nepuoamyeckon Tenonepegaydu, UMeroLen oTHoLWeHne K
TEN0eMKOCTU FPyHTa, a Takke ero TensonpoBoAHOCTM BMECTe C aMNUTyA0N rogoBbIX KonebaHuin cpeaHei
TemMnepaTypbl 3a MecsL,.

B npunoxenun D paccMmoTpeH meTog pacyeTa Tensonepegadv Yepes rpyHT BMecTe ¢ MeTodamu nepe-
XOAHbIX MPOLECcCcoB 41191 BEIYUCNIEHUS TEMMOBLIX MOTOKOB UNW TeMNepaTyp B 3gaHUSX, UCMOMb3Ysi BDEMEHHON
WHTepBan 14 unu meHee.

Mpumepbl pacyeToB, UNNOCTPUPYIOLLME NMPUMEHEHNe METOAOB HAcTOsALWero ctaHgapTa, npuseaeHsbl
B npunoxexHun K.
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HAUUWOHANBbHBIN CTAHAOAPT POCCUMNCKOW OGELEPALMUMNU

TENNOBbIE XAPAKTEPUCTUKU 3O0AHUN

MeTopa pacueTta Tennonepegauun Yepes rpyHT

Thermal performance of buildings. Calculation method of heat transfer via the ground

DaTta BBegeHna — 2017—07—01

1 O6nacTb NpUMeHeHun

HacToswwin ctaHaapT cogepxut B cebe meTog pacuyeta koaduumMeHToB Tennonepeaasdn n pacxoaos
TEnnoTbl Ana dparMeHToB KOHCTPYKLUMIA 30aHUA, HaXOoAALWMUXCH B HENOCPEeACTBEHHOM COMNPUKOCHOBEHUN C
FPYHTOBBIM OCHOBaHWEM 34aHUs, BKIoYasi 6ETOHHbIE NIUTHI HAa FPYHTE LIOKONbHBIX 3TaXel, nepekpblTua 6e3
MPOMEXYTOYHBIX OMop U noAsaribl. HacToswmii ctaHgapT MPUMEHUM K CriegyoLWnM KOHCTPYKUNAM 3OaHNA:

- ANS NAWT, pacnonoXeHHbIX HEMOCPEACTBEHHO Ha FPYHTOBOM OCHOBaHWUW; AN NepekpeITuii, obpasyto-
LLMX C FPYHTOM BO3AYLLUHYHO NPOCONKY; ANs OrpaXkaeHWi HeoTannMeaeMbiX NoABanos (Ha ypoBHE BHYTPEHHEN
MOBEPXHOCTU NepeKpLITUNA);

MpuMeyaHune—B HEKOTOPLIX CyyasiX BHEWHME Pa3MepPbl ONPENEnsioT MPaHNLY Ha HWKHEN MOBEPXHOCTM
NAMTLl HaCTUNA.

- ANS orpaxaeHuin oTanmMBaeMbix nogsanos (Ha ypoBHe HapYXHO NOBEPXHOCTU OCHOBAHUS).

HacTtoswmwii ctaHgapT Haxo4uT NPUMEHeHe ANsi pacyeToB 3HepronoTpebneHuns n obecneveHus Tenno-
BbIX NoTpebHocTer, koTopble 0BpasyoTes U3-3a HEOOXOAUMOCTM KOMMNEHCUpPOoBaThL Tennonepegady vepes
yKasaHHble KOHCTPYKLMWN NpY NPOEKTUPOBAHUK 3aaHMI 3a pybexxom. Ha TeppuTtopuun Poccuiickon ®eaepaunn
METOAMKN, NCNOMb3yeMble B HACTOSAWEM cTaHdapTe, MOTryT NPUMEHATLCA AA CNPaBOYHbIX PacHEeTOB.

HacToswmin ctaHgapT coaepXuT MeTod pacdeTa yCTaHOBUBLLENCS 4YacTu Tennonepeaadn (cpeaHen
CKOPOCTM TeMNSIOBOro NOTOKa 3a rof) U onpeaeneHHon 4onun 3Toin TennonepeaaYdun BCreacTsne roaoBbix Nnepuo-
ANYECKNX U3MEHEHWIA TeMnepaTypbl (Ce30HHbIE konebaHus pacxoga TeNNoTbl OTHOCUTENBHO rOA0BOro cpef-
Hero). 3Tu ce30HHbIe KonebaHns NosyYarTCsi Ha OCHOBE MECSIHHbBIX AaHHbIX, U, 38 UCKIIOYEHNEM NPUMEHEHUS
nporpamMmMm AMHaMUYEeCKoro MOAeNUpoBaHWa B npunoxeHun D, HacToAWwMn cTaHAapT He NpUMeHAeTca K
nepuogam BpeMeHu Kopode 0gHOro MecsLa.

2 HopmaTuBHbIE CCbINKM

B HacTosilem cTaHgapTe UCNonb3oBaHbl HOPMaTUBHBIE CChINIKU Ha criedyoLne MexayHapoaHble CTaH-
[apTbl:

ISO 6946:2007 Building components and building elements — Thermal resistance and thermal
transmittance — Calculation method (KoHcTpykuun orpaxgatowime cTponTenbHbIe 1 UX 3neMeHTbl. ConpoTus-
neHuve Tennonepegave 1 koasdduuneHT Tennonepedadn. Metog pacueTta)

ISO 7345:1987 Thermal insulation — Physical quantities and definitions (Tennonsonauus. dusunyeckue
BENNYUHBI 1 OrpeaeneHuns )

ISO 13789:2007 Thermal performance of buildings — Transmission and ventilation heat transfer
coefficients — Calculation method (TennoBble xapakTepucTukm 3gaHnia. Y genbHole TENMoBble NoTepu 3a cyeT
Tennonepegayu v BeHTUNsAuuKM. MeToabl pacyeTa)

ISO 14683:2007 Thermal bridges in building construction —- Linear thermal transmittance — Simplified
methods and default values (TennoTexHnyeckne HeOAHOPOAHOCTN. Y AeNbHbIE NOTEpU TeNoThl Yepes NUHen-
Hble TenoTeXHUYECKNe HeOAHOPOAHOCTU. YNpOoLLEHHbIE MeToAbl pacyeTa U 6a3oBble BeNNYMHbI)

WU3panne opnymnansHoe
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3 TepMuHbI, onpeaeneHunsi, yCroBHble 0603Ha4YeHUs1 U eAUHULbI U3MepPeHUs

3.1 TepmuHbI U onpeaeneHusn

B HacTosLeM cTaHdapTe NpMMeHeHbl TepMUHBI U onpeaerneHus cornacHo NCO 7345, a Takke cnepyto-
wme:

3.1.1 nnuTta Ha rpyHTe (slab on ground): [opu3oHTanbHEIN NMNOCKOCTHOW 3M1E€MEHT 30aHUs, BbINOMHS-
OLLMIA Hecylme 1 orpaxgarowne pyHKLMM U pacnonoXeHHbIA HeNnocpeaCcTBEHHO Ha rpyHTe No Bcel ero
nnowaau.

3.1.2 nepekpbiTue 6e3 NpomeXyTo4HbIx onop (suspended floor): MopU3OHTANBHBIA NOCKOCTHON
aNeMeHT 34aHus, BbIMONHAOLWMUIA HecyLwune 1 orpaxaatowne hyHKLAM U pacronoXeHHbIR Takum o6pasom, uTo
camasi H/XHAS YacTb ATOro afieMeHTa yaepXkuBaeTcsl Hag rpyHToM, 06pasys BO3AYLUHYIO NPOCMONKY Mexay
nepeKkpbITUEM U TPYHTOM.

MpumeyvyaHne— BOSFI,yLLIHaﬂ Npocrnomnka, HasblBaemasi Takke MOAMNONbEM WM HEXWUNbIM NPOCTPAHCTBOM
Mexay royHToM U NONOM NepBOro araa, MoXeT ObITb BEHTUNVPYeMON unu HeBeHTVIJ'IVIpyeMOVI.

3.1.3 nogBan (basement): 3Tax 34aHWA, KOTOPLIA YaCTUYHO WM MOMHOCTLIO PACMONOXKEH HUXKe
YPOBHS 3€MX (C OTMETKOW Nosia HKE MaHUpPOBOYHON OTMETKN 3eMIn).

MprvmedaHune—OITOT 3TaxX MOXET ObiTb OTanIMBaeMbiM WMV HeoTannvMBaembiM. B KOHTEKCTe AaHHOro
CTaHZapTa noa aTo onpeaeneHne noanaaatoT 3TaXuU LOKOMNbHbIE.

3.1.4 akBuBaneHTHasA TonwuHa (equivalent thickness): TonwuHa cnosi (MMetoLero cobCTBEHHYIO
BENNYUHY TEMNONPOBOAHOCTU), KOTOPAsi UMeeT Takoe e TePMUYEecKoe CONPOTUBIIEHWE, KaK U CONPOTUBIEHUe
Tennonepegade BCei paccMaTpUBaEMON KOHCTPYKLMM.

3.1.5 cTauumoHapHbIi koadduuneHT Tennonepepauu (steady-state heat transfer coefficient): Koadp-
drLUMeHT ycTaHOBUBLLUENCA YacTu Tennonepeaaydu (B CTaLMoOHapHOM pPeXxume), XapakTepusyoLLnia Tennosomn
MOTOK, OTHECEHHbI K pasHOCTV TeMrepaTyp Hapy>XHOro U BHYTpeHHero Bosayxa.

3.1.6 BHYTpeHHUI HecTaLUOHapHbI ko3adduuneHT Tennonepeaaym (internal periodic heat transfer
coefficient): KoacdduuneHT Tennonepenaqn (B HeCTaunmoHapHbIX YCNOBUSX), XapakTepuUsyIoLLMiA TEMMOBON
MOTOK, OTHECEHHbIN K aMMnnTyae N3MeHeHUs BHYTpeHHeW TeMnepaTypbl Bo3ayxa NnoMeLwleHus 3a roqosomn
LK.

3.1.7 HapyXHbIN HecTauMoHapHbIA Ko3adduuueHT Tennonepegayu (external periodic heat transfer
coefficient): KoacduumeHT Tennonepenaum (B HecTaLMOHaPHBIX YCIOBUAX), XapaKTepusyowui Tennosomn
MOTOK, OTHECEHHbI K aMNnnTyie U3MeHeHUs1 Hapy>KHOW TemnepaTypbl BO3AyXa 3a rogoBoOM LUK,

3.1.8 pasmepHas xapaKkTepucTuKa nepekpbiTus (characteristic dimension of floor): lNnowaae nepe-
KpbITUSI, OTHECEHHASA K NONOBUHE €ro nepumeTpa.

3.1.9 daszoBas pa3HocTb (phase difference): lNepuon BpeMeHN Mexay MakCUManbHbIM UMK MUHU-
ManbHbIM 3Ha4eHueM TemnepaTypbl LUKa U COOTBETCTBYIOLIMMWN MAaKCUManbHLIMA U MUHUMATTLHBIMWU 3HaYe-
HUAMK pacxoda TenmnoThbl.

3.2 YcnoBHble 0603Ha4YeHuA U eQUHULLBbI U3MEepeHUs

YenosHoe Eavnuua
o6osHaveHue Benuuna n3mMepeHust
A Mnowaab nepekpbITUs M2
B PasmepHas xapakrepucTvka nepekpbITusi M
c YpenbHasi TennoeMKoCcTb HEMEpP3Ioro rpyHTa Ibx/(kr - °C)
d, OKBMBasieHTHas! TONLMHA IPYHTA NoA NepekpbiTueM 6e3 NpomMeXXyTOuHbIX onop M
d, OkBMBaneHTHasi TOMWMHA NMUTLI HA TPYHTOBOM OCHOBaHUK M
d, OKkBuBasnieHTHasi TONWMHA OrPaXXaeHusi noasana M
Hg CrauunoHapHbIv Ko3dUUMEHT Tennonepeaaym yepes rpyHTt Br/°C
h BbicoTa NoBEpXHOCTM NEePeKPbITUS Haf, NNaHNPOBOYHON OTMETKON 3eMNU M
P OTKpLITBIA ANs BO3AENCTBUSI NEPUMETP NEePEKPbITUS M
Q KonuuecTBo TennoTbl Ox
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oBosmerme Bomuuia woepens
R TepMuyeckoe conpoTuBneHne (CONPOTUBNEHNE Tennonepeaaye) m2. °C/BT
R, ConpoTuBneHue Tennonepeaade KOHCTPYKLUUN NepekpbiTUs m2. °C/BT
R ConpoTueneHve Tennonepeaaqe Ha BHyTPEHHEN NOBEPXHOCTU m2 . °C/BT
R, ConpoTuBneHne Tennonepenaqe Ha BHELHEN NOBEPXHOCTU m2. °C/BT
) KoadbcdmumeHT Tennonepeaaqm mexay BHyTPEHHEN U HAPY>XHON OKpYXalolen cpe- B1/(m2 - °C)
0OV MO MIMOCKOCTU KOHCTPYKUWK
Uy KoadbduumeHT Tennonepeaaqm nona noasara no nrnockoCTu KOHCTPYKUUK B1/(m? - °C)
Up KoathdumumeHT Tennonepeaaqm cTeH nogsana ro nnockoCTu KOHCTPYKUUN BT1/(m2-°C)
U KoahdurumeHT achdekTveHoN Tennonepegauv Ans BCEro nogsana no niockoctu B1/(M2 - °C)
KOHCTPYKUUN
w TonwyHa HapyXHbIX CTeH M
z My6vHa nona nogeana HUXe YpoBHSI 3eMIu M
@ KonnuyecTBo Tennorsl Br
A TennonpoBogHOCTb HEMEP3NOro rpyHTa Bt/(m - °C)
p [MNOTHOCTL HEMEP3noro rpyHTa Kr/m3
0 Temnepatypa °C
‘Pg YaenbHbIN NOTOK TENNOTh! Yepe3 MMHEWHbIN TENNONPOBOAHbLIN 3NEMEHT, CBSI3aHHbIN Bt/(m-°C)
C Y311OM COeMHEHUs CTeHa/nepekpbITne
¥y o YaenbHbli MOTOK TENIOTH! Yepes NVHENHbIA TENNONPOBOAHbINA 3NEMEHT, CBA3AHHbIN Bt/(m-°C)
C n3onsument Kpas KOHCTPYKLUM

4 MeTtoabl pacyeTa

Tennonepenaya yepes rpyHT XxapakrepusyeTcs:

- TeNMOBbIM MOTOKOM, CBSI3aHHbIM C MowWaabio NepekpbiTUA B 3aBUCUMOCTU OT KOHCTPYKLMU nepe-
KpbITUS;

- TENNOBbLIM MOTOKOM, CBAI3AHHBIM C NEPUMETPOM NEPEeKPbITUA B 3aBUCUMOCTU OT TEMNOMNPOBOAHbLIX
BKMOMEHWIA Ha CThIKe coeQUHEHUs NePEeKPbITUSI CO CTEHOW;

- ro4O0BbIM MEPUOANYECKM TEMMOBLIM NOTOKOM, Takke CBA3aHHLIM C NEPUMETPOM MepeKpbITUSA, KOTo-
pblf IBNAETCA CriefcTBUEM TEMNNOBOWN UHEPLNN FPYHTA.

CTrauunoHapHasi unmn cpefHsis 3a rod yactb Tennonepeaayvn MoxeT 6bITb paccunTaHa ¢ UCNoNb3oBaHUeM
O[HOro U3 METOAO0B, N3NOXKEHHBIX HIKE.

a) TpexmepHbIN YANCTIEHHBIA pacyeT, AaloLWMiA pe3ynbTaT HenocpeACTBEHHO AMisl paccMaTpUBaeMoro
NepeKkpbITUSA: pacyeT peKoMeHAYETCS BhINOHATL B COOTBE TCTBUN C HOPMATUBHLIMU JOKYMEHTaMN, NpUHUMae-
MbIMW Ha HaLMOHaNnbHOM ypoBHe. ATOT pe3ynbTaT NPUMEHAETCA TOMbKO ANs NepeKkpbITUA 3a1aHHOro pasmepa.

b) OByxmMepHbI YACNEHHBIN pacyeT, B KOTOPOM UCNOMNb3YeTCA NepekpbiTUe, MMetoLLiee YyCNoBHO Gecko-
HEeYHY AMNUHY Y LUIMPUHY, PaBHYIO pasMepHO XapaKkTepucTuke nepekpbITust (NioLaam nepekpbiTusa, OTHeCEH-
HOW K MonoBuHe ero nepumeTtpa, cMm. 8.1): pacdeT pekoMeHAyeTCsl BLIMOMHATL B COOTBETCTBUM C
HOPMaTUBHBLIMWN JOKYMEHTaMW, MPUHMMaeMbiMA Ha HaUMOHaNbHOM YpoBHe. OTOT pesynbTaT NPUMEHsIeTcs K
NepeKkpbITUAM, UMELoLLM OnNpeaeneHHYo pa3MepHYIo XapaKTepucTuky.

MpumeyaHn e — MakcMmanbHble BEMUMUMHBI TENNOBbIX NOTOKOB BO3HMKAIOT BONM3K Kpasi NepeKpbITUIA.

c) Pac4deT Tennonepegayvn Yepes nNnOCKOCTb NepekpuiTUA (CM. pasaen 9) BMecTe ¢ Aonei TennoBoro
NnoToKa Yepes XapakTepHble NMHEeNHbIe TennonpoBoAHbIEe BKIOYEHUS, KOTOPLIA MOXeT ObiTb onpeaeneH ns
OBYXMEPHOro YUCMNEHHOro pacyeta B COOTBETCTBUU C AOKYMEHTaMu, NMPUHUMaeMbiMW Ha HaLMOHAaNbLHOM
YpOBHE.
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d) Tennonepeaaya 4vepes NOCKOCTb MEPEKPLITUSA, KOTOPAS PACCHATEIBAETCA B HACTOsILLIEM cTaHAapTe
(cm. pasgen 9) BMecTe ¢ nonpasoYHbIMU KO3hULIMEHTAMM, KOTOPLIE XapakTepuayroT NMHENHbIE Tennonpo-
BOZAHbIE BKITIOYEHUS Ha Kpasix MepekpbITUNA. Takue nonpasBoyHble KoadULMeHTE MPUHUMAKOT No cnelnanbs-
HbIM Tabnuuam, noaroToBneHHbIM B cooTBeTcTBUM ¢ MCO 14863.

[nsnyHkros b) n d) ctaunoHapHas YyacTb Tennonepeaaym sagaetcs ypasHeHnem (1):

Hy=AU+PY, M
rae yg nonydaetcs NyTemM Y1CNEeHHOro pacyeTa no MeToay CornacHo NepeyncrieHito ¢) nm u3 Tabnuuibl 3Ha-
YeHU No MeToay CorfacHo NyHKTy d).

B o6oux cnyyasx metog NpMMEHAETCA K nepekpbITUio Nto6oro pasmepa unn gopmel. Benuumna U 3asu-
CUT OT pasmepa nepekpLITAA, BennynHa ‘g He 3aBUCHT OT pa3Mepa NepekpbITUS. YpasHeHune (1) BUoon3meHs-
eTcsa B clnyvae otannuMsaemoro rnogsana (cm. 9.3.4) 1 NpUMeHeHNA TeNnroBon U30NSALMM Kpas NepekpbITUs
(cM. npunoxeHue B).

[nsa onpegeneHns rogqoBoro Nepuognyeckoro TeNsIOBOro NoToka cM. 7.3 U npunoxeHne A.

5 TepMunyeckue cBOMCTBA

5.1 Tepmunyeckue cBoMCTBa rpyHTa
Tepmuyeckne CBONCTBA rpyHTa MoryT 6biTb 3adaHbl crnegyoLm o6pasom:
a) ecnu TepMuYeckne CBONCTBA rPyHTa U3BECTHbI, UCMOMNb3YHOT 3HAaYEHMSA AN KOHKPETHOrO MecTonono-
XeHus, ycpedHeHHble No rnyouHe, paBHOW LUMPUHE 34aHWA, U YYMTBIBa oW ME HOpManbHOE coaepXXaHue Bnaru;
b) ecnu Tun rpyHTa U3BECTEH UNK 3afaeTcs, NPUHUMaIOT 3HavYeHnA no Tabnuue 1;
C) BMpPOTMUBHOM Clyvae UCNOMb3YyoTCH cregytowne 3HaveHus:
A=2,0B1/(m-K)u pc=2,0-10°% Ix/(m3- K).

MpwumeyaHune—punoxeHne G coaepxuT nHpopmaumio 0 gnanasoHe 3Ha4YE€HUIN CBOWCTB rPyHTa.

Tabnwuya 1 — TepMmuueckne CBOWCTBA FPyHTa

TennonpoBoOAHOCTb, O6GbeMHan TennoeMKocTb,
Kateropus Onucanue A pc
Br/(m-K) Bxd(m*- K)
1 MuHa unu un 1,5 3,0 x10°
2 Mecok unm rpasun 2,0 2,0 x10°
OpHopopgHas ckanbHasi nopoga 3,5 2,0 x108

5.2 TepmMuyeckue CBOWCTBA CTPOUTENbLHLIX MaTepuanoB

Ona onpeaeneHus conpoTuBneHUst Tennonepeaaye nmoboro ctpoutenbHoro obvekTa NMPUMEHAOTCA
3Ha4YeHunAa TennonpoBOO4HOCTU COrMacHO HOPMaTUBHBLIM [OKYMEeHTaM, ﬂeﬁCTBleLuMM Ha HauuoHalribHOM
YpoBHe. anA onpegeneHUn CONpoTUBNEHUA Tennonepenade marepuanos, UCNOMNb3YEMbIX HUXE YPOBHA
3eMnun, pekoMmeHayeTCcAd y4uTbiBaTb BIaXXKHOCTHbLIE U TeMnepaTypHbIe YCIOBUA 3KCnyaTauun.

Ecnu ecTb ccbinka Ha BeJIMYNHY Ters1onpoBogHOCTU, TO TepMUdYeCckoe ConpoTuBneHne NpMHUMaloT Kak
TONWUHY, OTHECEeHHYIO K TensionpoBOAHOCTU.

MpumeyaHmne— TennoemkoCTb CTPOUTENBHLIX MaTEPUarioB, UCTIONb3YEMbIX B KOHCTPYKLMSX NEpPeKpbITUN,
ABNAETCA HeGONbLLION NO CPABHEHMIO C TEMIOEMKOCTBIO IPYHTA U MO3TOMY HE NPUHUMAETCH BO BHUMaHMe.

5.3 ConpoTtuBneHue Tennoothaye Ha NOBePXHOCTAX KOHCTPYKLUUN

3HavyeHna conpoTUBNEHUs TennooTaaye Ha MOBEPXHOCTSAX KOHCTPYKUUIA AOMKHBI COOTBETCTBOBATbL
HOPMAaTUBHLIM [JOKYyMEeHTaMm, AeACTBYIOLUMM Ha HaLlMOHANbHOM YPOBHE.

BenuuuHa conpoTuBNeHUs TennooTaade Ha BHyTPEHHeN MoBepXHOCTU Ry NpuMeHAeTcs Kak Anda 4acTu

nepexpbiTUA, 06palleHHO! B NoMellieHWe, Tak U AN YacTu NepekpbiTvsA, obpalleHHoi B NPOCTpaHCTBO Noa
nepexpbiTUEM.

4
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6 BHyTpeHHAs1 TeMnepaTypa NoMeLleHU U KNnMMaTuieckme AaHHble

6.1 BHyTpeHHAA TeMnepaTypa noMeLLeHUn

Ecnu nomelleHns 1 4acTu NOMELLEHWIA HENMOCPEACTBEHHO Ha/ MNepekpbITUeM, ConpuKacarLimecs ¢
FPYHTOM, UMEIT pasHble TemnepaTypbl, TO B pacyeTax credyeT MCMonb3oBaTh cpedHee 3HavyeHue aAns
3TUX/3Toro nometleHusl. Mony4nts cpeaHee 3HaYeHWe MOXHO MyTeM onpeaeneHUsl TeMnepaTypbl Kaxaoro
MPOCTPaHCTBa Ha NroLlaamn NPoCTPaHCTBa, KOTOPOe HAXOAMTCS B KOHTAKTE C IPYHTOM.

UT06bI BBIMMCINTL pacxobl TEMMOThI MO HACTOALEMY MeToAy, HeOBXOAMMO onpeaennTb:

a) cpeaHHolo rofloBYHO BHYTPEHHIOW TeMnepaTypy;

b) ecnuTpebyeTcsa BKNOYMTL UBMEHEHWS BHYTPEHHEN TeMnepaTypbl B pacyeT, He06X0AMMO BbIYUCIIUTL
aMnuTyay konebaHus BHyTpeHHel TeMnepaTyphl Ansl ro0BOro CpeHEro 3HaveHns. AMNnuMTyaa onpegens-
eTCA Kak NonoBuUHa PasHOCTM MEXAy 3HaUYEHUSIMU MakcUMyMa 1 MUHAMYMa yCpeaHEeHHBIX TemnepaTtyp Ass
Kaxxgoro mecsia.

6.2 Knumatudeckune gaHHble

UT0oBbI BLIMMCINTL pacxodbl TEMMOThI MO HAacToALWEMY MeToay, HeoBXoaMMO onpeaeniThb:

a) rofloBYIO CpefHIolo HapyXHyto TeMnepaTypy;

b) ecnu TpebyeTca BKMOUNTL UBMEHEHUSI HAPYXXHOW TEeMNepaTypbl, HeOGX0AMMO BLIMUCTIUTL aMIIATY-
Ay kone6aHusa TeMnepaTypbl Hapy)XHOro BO3AyXa ANs roAoBOro cpeaHero sHadeHus. AMNnMTyaa onpeaensaeT-
CA Kak NoNoBUHA PasHOCTU MeXZy 3HaYeHUAMU MakcuMyma v MUHUMYMa ycpeAHeHHbIX Temnepatyp Ass
Kaxgoro MmecsiLa;

C) cpenHIolo CKOPOCTL BETPa, U3MepeHHYHo Ha BbicoTe 10 M HaZ NOBepXHOCTbLIO 3eMIU (41151 NepeKpbITUi
6e3 NPOMEXKYTOUHbIX ONOP C ECTECTBEHHON BEHTUNALMEN).

Ecnu TemMnepaTypa NoBepxXHOCTU 3eMIN U3BECTHA UM MOXET BbiTb paccuuTaHa, To 3T AaHHbIE MOXHO
UCMONbL30BaTb BMECTO TEMMEPaTYPbl HAPYKHOO BO3AyXa AN yueTa BMAHUA CHEXHOTO NOKPOBa, YBENUYeHUs!
TeMnepaTypbl Ha NMOBEPXHOCTU 3eMMM 3a CYET CoNMHUa /WM ANMMHHOBOMNHOBOW pagvauun YacToro Heba.
B Takux cryyasx BenuunHy R, cneayeT UCKMOUMTL U3 Bcex (hopMyI HacTosLero cTaHaapTa.

7 KoadvchuumeHT Tennonepenavm n pacxon TennoThbl

7.1 KoadduuuneHT Tennonepenauun

KoadbdumumeHTel TENNONEpegayn 4ns nepekpbITUii (B T. 4. NO4BarnoB) OTHOCATCA K Tennonepegade no
3aKoHaM cTalmoHapHoro pexunma. Metogel pacyeTa npusedeHbl B pasgene 8 Ans pasHblX TUNOB NepekpbiTUA 1
noasanos. B dhopmynax ncnonbayoTcs pasMepHas XxapakrepucTika nepekpbliTUs U aKBUBaNeHTHasA ToNWUHa
n3onaumMn nepekpbiTus (cM. pasaen 8).

Ecnun gns rpyHta TpebyeTcs koshdULMEHT TPAaHCMUCCUOHHOW TeNnonepeaayn, To ero 3HauyeHue NpuHu-
MaloT paBHbIM KOI(ULIMEHTY CTaLMoHapHOI Tennonepeaadn Yepes rpyHT Hg, Bbl4McnieHHoMy no ¢op-
myne (1).

7.2 TennonpoBoAHbIe BKNIOYEHUA Ha Kpato NepekpbITuA

$PopMyrbl B HACTOSILLEM CTaHAapTe BbiBeAeHbl Ha OCHOBE U30NMPOBaHHOTO NEPEKPLITUSI HE3aBUCUMO OT
XapakTepa CONPsKeHWs yana Mexay NepekpbiTueM U CTEHOW. 3T hopMynbl Takke NoapasymMeBatoT 04HO-
pOAHbIE TEPMUYECKNE CBOWCTBA BEPXHEro Cros MNouBbl (KPOME BIUSAHWA, 06YCMOBMNEHHbIX UCKTHOUYNTENBHO
nsonsumen kpas).

Ha npakTuKe y3nbl conpsikeHns cTeHa/non AN nepeKkpbITUi U3 NAUT Ha rPYHTOBOM OCHOBaHWUM LLOKOMb-
HbIX 3TaXkell He COOTBETCTBYOT MAeabHbIM ClyYasiM BBUAY YCUNEHHOTO BIINSIHAS TEMNMOMPOBOAHbIX BKIOUe-
HWI1 Ha Tennonepeaavy. BnusiHne TennonpoBoAHbIX BKIOYEHWIA AOMKHO BblTh YUTEHO B pacyeTe CyMMapHbIX
noTepb TEMNNOThI 34aHWUA NYTEM UCNONb30BaHNS Ko3hdULMeHTa yaenbHbIX ToTepb TENNOTbI Yepes NUHENRHbIE
TennonpoBoAHbIe BKITOHEHNs Py,

n pumMmeyaHne — Bennunna YAENbHOro NoToKa TennoTbl vepes TNINHENHBIA 3NIEMEHT 3aBUCUT OT CUCTEMBbI,
VICI'IOJ'Ib3yeMOVI AnsA onpeaeneHns pasmepos 34aHus.

Takum 06pa30M, CyMMapHble noTepn TennoTbl 34aHNAA BbIMUCAKOTCA Ha OCHOBE pasgensioLlen nnoc-
KOCTWN:

- Ha ypoBHEe BHyTpeHHeI7I NOBEPXHOCTU Nnona aAnd ninT Ha rpyHTOBOM OCHOBaHWUU LLOKOJIbHbIX aTaxen,
I'IepEKprTI/IIZ 6e3 MPOMEXYTOYHbLIX ONMOp N HeoTannMBaeMbIX NogBanos AN
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- Ha ypoBHe Hapy)KHOIZ NOBEPXHOCTU 3eMNn ANA oTannBaemMbiX NoABanos.

MpuMeyaHue—B HEKOTOPbLIX CNy4Hasx CUCTEMA BHELWHUX Pa3MEPOB ONPeAensaeTcs rpaHuLen Ha HWKHEN
MOBEPXHOCTM MINNTbI NEPEKPLITUSI.

KoachdbuumneHT Tennonepeadn anemMeHToB Haa pasgenaowen NoBepxXHOCTL0 cneayeT oueHuBaTh B
COOTBETCTBUU C HOPMATUBHBLIMU AOKYMEeHTaMu, AeNCTBYIOLNMMN HA HALMOHANbHOM YPOBHE.

7.3 PacueTt pacxoga TensnoTtbl

Tennonepeaaya yepes rpyHT MOXeT BblTb paccHnTaHa Ha OCHOBE roAo0BbIX AaHHBIX C UCNONb30BaHUEM
UCKIHUUTENBHO KoadhdbuLmMeHTa cTauMoHapHO Tennonepeaayn Yepes rpyHT NMGo Ha ce3oHHON UM MecaY-
HOW OCHOBE C WUCMOMb30BaHWEM AONOMHUTENbHBIX Nepuoandecknx koddULMEHTOB, KOTOPLIE YYUTHIBAIOT
TENMOBYIO MHEPLMIO rpyHTa. COoOTBETCTBYIOWME KO3hPULMEHTHI NpUBEdeHbl B NPUIIOXKEeHUN A HacToALWero
cTaHaapTa.

7.4 BnusiHue rpyHTOBLIX BOA,

pyHTOBbIE BOABI OKa3bIBAOT HE3HAUUTENbHOE BNUSIHWE Ha TennonepeaaYy, eCnm 3T Boabl He HaxoaaT-
CSl Ha MenKoM rmyBGuHe U UMEIOT HEBBLICOKYHO CKOPOCTb NoToka. OQHaKo Takue yCroBUa BCTPEYaTCa peako, 1
B GOMbLUMHCTBE CyYaeB He criedyeT yYUTbIBaTb BNUSHWE IPYHTOBLIX BOA,.

Ecnv ypoBeHb NoA3eMHbIX BOA HAXE YPOBHS 3EMIIU 1 CKOPOCTL MOTOKA rPYHTOBOM BOALI HEU3BECTHbI, TO
KoatppuLMEHT CTaLMOHAPHON Tennonepeaaqn Yepes seMnto H, cneyeT yMHOXaTb Ha koaduument G,,.

MpwumeyaHue— TabnuyHble 3Havenms G, NpuBeaeHbl B Npunoxexnum H.

7.5 YacTHble criyyau

MeToabl HacTosilwero cTaHagapTa NPUMEHUMBI TakoKe K cnegyrowm cutyauuam:
- onpegeneHne pacxogoBs TenoThl ANA OTAENbHBIX NOMELLEHWUIA (CM. npunoXxeHue C);
- NpuMeHeHue nporpaMmm gauHaMmu4eckoro MmoaenmpoBaHua (CM. npunoXxexHuwe D).

MM pwumedaHne— Hactoawmn ctaHaapT MOXeT 6bITb TaKKe NCNONB3OBaH ANSA pacyeTa NMMTbl HA TPYHTOBOM
OCHOBaHMM LIOKOIbHbIX 3TaXEN CO BCTPOEHHON OTONUTENBHON CUCTEMOWN (CM. NpunoxeHue 1) n Ansa XonoaHbIX CKNazaCKuX
NoMeLEeHNN.

8 MMapameTpbl, Ucnonb3yeMble B pacyeTax

8.1 Pa3mepHas xapakTepuUcTUKa NepeKpbITUsA

UTo6bl y4ecTb TpexMepHyto npupoay TennoobmMeHa B npegenax rpyHTa, bopMynbl B HACTOALLEM CTaH-
JapTe BblpaXeHbl Ha OCHOBE pa3MepHOW XapaKTepucCTUKU NepekpbiTua B’, onpeaeneHHON Kak nnowaab
nepexkpbITUA, OTHECEHHAad K NONoBMHE NepuMeTpa:

A
B =" 2)
05P

MpwnmeyaHwue— [na 6eckOHEYHO ANMHHOIO NEPEKPLITUSI Pa3MepHas XapakTepucTUKa NepekpbITus B’ senset-
CS1 LUWWPUHOW NepeKpbITUs.

CreuuanbHble rpaHWYHble YCIOBUS, Hanpumep U3onAuMs Kpasi NepekpbiTus, opMUpYyoTCa Yepes
3agaHune TennoBOro NoToKa No nepumMmeTpy nepeKkpbliTUuA.

Mpw Hanu4ny1 noasanos BenMYMHa B’ BbIMMCHAETCA 13 NoWaaun u nepuMeTpa nona nogsana 6es yueta
cTeH nogsana. [Npn 3Tom B TENNOBOM NOTOK, HanpasBneHHbIN 13 nogsana, BKNoYaeTcsa AoMNONHUTENbHbLIN YneH,
OTHOCUMBIA K NepuMeTpy 1 rnyobunHe nona noasana HKe YPOBHS 3eMIN.

B HacTosilem cTaHdapTe BenuynHa P siBNsieTcs OTKPLITBIM NEPUMETPOM NepekpbITUA: obLLein AnnHon
Hapy)XHOW CTeHbl, OTAENA0LLEN OTanIMBaeMoe 34aH1e OT BHELLHEN OKpY)KatoLLe cpeabl UK OT HeoTannmea-
€MOro npocTpaHcTBa CHapYy>XXu N30J1ALMOHHOTIo MmaTepunana.

CnepoBsaTtenbHo:

- ONS CyLeCTBYoLLEero 3aaHunst 3HavyeHue P — obLwmin nepumeTp 3gaHus, A — obwas nnowanb Lokorb-
HOTro aTax)a,;

- YTOBbI BLIMUCIUTL MOTEPIO TENMOTHI U34YACTU 34aHUs (HanpPUMep, AN KaXA0ro OTAeNbHOr0 Xunbs, pac-
MOSIOXEHHOr0 B psAy TUMOBLIX 34aHWi1), BenuvrHa P BkitovaeT B cebs 3HavyeHus ANWHbI HAPYXHbIX CTEH, oTae-
NSA0LWMX OTanIMBaeMoe NPOCTPaHCTBO OT BHELLHEN oKpy»KatoLen cpeabl, U UCKIoMaeT 3HauYeHWNA ANNHBI CTeH,
OTAenNsWnX paccMaTpuBaeMyo YacTb OT ApYrux oTaninBaeMbiX YacTen 3aaHus. [pu aTom BenuumMHon A
SIBNSAIETCA paccMaTpuBaemMas nnollaib LIOKONIbHOro 3Taxa;

6
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- HeoTan/iMBaeMble MPOCTPAHCTBA CHapPYXW W30MSILMOHHOTO C/M0s Matepuana 3gaHusa (Hanpumep,
KPbINbLO, NPUCTPOEHHbIE FapaXu 1 CKNaAckue Naowaan) UCKIYaTCs M3 onpeaeneHuns 3HaueHunin napameT-
poB P 1A (Ho A/iMHA CTeHbl MexXAy oTaniMBaemMbiM 34aHMEM U HEOTaNMBAEMbIM NPOCTPAHCTBOM BK/lOUaETCS
B NepumeTp; notepu TenaoTbl B TPYHT OLEHWBAIOTCS TakuM o06pasom, kak ecau 6bl oTan/MBaemble
npocTpaHCTBa OTCYTCTBOBANN).

8.2 3OkBMBasleHTHas ToO/LLMHA

MoHATME «3KBMBANEHTHasA TOMWMHA» BBELEHO ANA YNPOLWEHNA BblpaXeHns KO3 PUUNEHTOB Tenao-
nepegauyu.

ConpoTuBneHne Tennonepegaye nNpeacTaBnsaeTcs ero sKBMBa/IEHTHOM TOJMWMHOW, KOTOpas COOTBET-
CTBYET TOJ/ILLUNHE TPYHTA C TaKUM XXe CONpPOoTUBAEHNEM TENnnonepenaye.

B HacToAwem cTaHpapTe:

- ¢, — 3KBMBaNIeHTHas TO/NLWMHA 415 NEPEKPLITUN;

- dw— 3KBMBaNeHTHasA TO/WMHA ANA CTEH NOABANOB HMXE YPOBHSA 3€MJIN.

KoathpnumneHTbl cTauMoHapHOW Tensonepegayn Yepes rpyHT CBsA3aHbl C OTHOLIEHNEM 3KBUBA/IEHTHOM
TOMUWMHBI K pa3MepHOil xapakTepucTuke nepekpbiTua. KoadduumeHTbl HecTauMoHapHOW Tensonepegavu
CBSi3aHbl C OTHOLEHNEM 3KBUBAJIEHTHOW TOMLWMHbLI K U3MEHAOLWENCS ry6uHe Ten1006MeHa.

9 PacueT KoapdunymneHTOB Tensonepegayn

91 lMnuTa LOoKONLHOro 3TaXa Ha rPyHTOBOM OCHOBaHUK

MANTBI LOKOJIbHbLIX 3TaXeN Ha TPYHTOBOM OCHOBaHMM BK/OUalOT B cebs N1060e nepekpbiThe, cocTosuiee
13 6eTOHHOIA NANTHI, ne>Kau.|,e|7| Ha 3em/ie Bceil ee nnowanblo, He3aBUCUMO OT TOro, nogaepxXmeaeTcd im 3ta
nauta 3emsein no BceW naowaan nnn He nogaepxmBaeTcd, pacrnosioXXeHa /i OHa Ha ypOBHE Wan B61M3N
YPOBHSA BHELLUHEW NOBEPXHOCTM 3eMAN (CM. PUCYHOK 1). DTa nAnTa NePEKPbITUS MOXET ObITb:

- Hel/I3OJ'II/IpOBaHHOl7I;

- 04HOPOAHO N30/IMPOBAHHOI (CBEPXY, CHU3Y WM BHYTPU NANTLI) N0 BCE ee naowagu.

Ecnn nepekpbiTe MMeeT ropu3oHTasIbHY0 W/WNW BEPTUKANIbHYIO M30NAUUI0 Kpas, TO KO duuneHT
Tennonepegadny MOXeT OblTb CKOPPEKTUPOBAH C MOMOLLbI0O METOAMKMN, N3/TOXKEHHOW B NpUIoXeHUn B.

1— MOHONUTHAs 6eTOHHAs NAUTa NEPEKPbITUS; 2 — 3eM/s (TPYHTOBOE OCHOBaHUE); W — TOJILLMHA HApPYXHbIX CTEH

PucyHok 1 — CxemaTuyeckoe |/|306pa>KeH|Ae NANTbI LOKOJIbHOIO 3Taxka Ha rpyHToBOM OCHOBaHUn

KoathhmumneHT Tennonepegayn 3aBucuT oT pa3MepHOi xapakTepucTuky nepekpbiTua B' [cm. 8.1 nypas-
HeHune (2)] nobLeli akBUBaseHTHOM ToNwWwmMHbI dx(cMm. 8.2), onpeaeneHHon ypaBHeHnem (3):

dt=w + X(Rs + Rf + Rse), €

roe W — rnoJsiHasl To/UWMHA CTeH, BK/loYas BCe HAHECEHHbIe Clou;

Rf — conpoTuBneHuve Tennonepegave NANTbl MEPeKPLITUSA, BKAOYASA TEPMUYECKOe CONPOTUBAEHMNE NM0ObIX

CN0eB M30M8LMK MO BCEW Naowaan cBepxy, CHU3y WAM BHYTPU MAUTbI NEpPeKkpbITUS U TepMuyeckoe
conpoTusneHue nb6oro Hactuna (NOKPbLITUA) Nona.
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Opyrue uneHobl ypasHeHus (3) onpeAensaoTcsa CornacHo NyHKTy 3.2 HacTosLero cTaHaapTa.

ConpoTuBrnieHue Tennonepegaye MAOTHbIX BETOHHBIX NMAUT U TOHKUX HamnosbHbIX MNOKPLITUA Mo AaH-
HOMY MeToay AonyckaeTcs He 6paTtb B pacyeT. Talke NpuHMMaeTca, 4To 3abyToBKa HUXKE NNUTLI NEPEKPLITUS
MMeeT TaKyHo e TeNNONPOBOAHOCTb, KaK 3eMI1sl, U ee TepMUYeckoe CoNnpoTUBIIEHUE He cneayeT BKIYaTh B
pacuer.

Mpwu BIMMCNEHNK KoadhuLmeHTa Tennonepeaadn Ucnomnb3yeTca ypasHeHue (4) unu (5) B 3aBucMmMocTu
OT TeNSIOU30MALUMN NEePEKPLITUSA.

Ecnu d, < B’ (HeU30n1MpoBaHHbIE M YMEePEHHO M30NUPOBaHHbIEe NePeKpbLITUs), TO

t

Ecnu d, < B’ (06unbHO M30nMpoBaHHbIe NepekpbiTU), T

A
u=——~-— .
0457-B’+d,
MpumeyaHune—[na o6UNLHO N30NUPOBAHHBIX NEPEKPLITUI ypaBHEHUE (5) MOXHO 3anucaTb B BUAE:
Uy = L ,
(R + R + Ree + Wil ) + R

roe Rg — ahheKTVBHOE CONPOTUBIEHNE TENNoNepeaaYe rpyHTa, 3agaHHoe cneayowmm BbipaXkeHnem:
0457-B’
Ry=—"—7—.
A

KoathcbuumeHT Tennonepegaymn OMKEH OKPYrMATLCA [0 COTbIX, €CNU NPeACTaBNeH B KA4eCcTBE OKOHYaTENbHOro
pesyneTara. [IpoOMexXyTo4HbIE BbIMUCTEHUSA CneayeT MPUHUMAaTh C OKPYIMeHWeMm A0 ThICAYHbIX JONEeN.

3HaveHne KoahuumeHTa Tennonepedadn MoxeT 6biTb OHeHb Mano AN KPYNHbIX NePeKpbITUIA, Tak UTo NoTpeby-
eTcs 6onbluee YNCNo AeCATUYHbBIX Pa3psigoB.

KoatbdmumeHT cTaumoHapHow Tennonepeaaqn Yepes rpyHT Mexay BHYTPEHHEN 1 HAapY>KHOW OKpyXaloLwen cpeaon
Mony4atoT C UCMONb30BaHNEM ypaBHeHws (1).

9.2 MMepekpbiTue 6€3 NPOMEXYTOUHbIX ONOp

MepekpbiTEM 6E3 NPOMEXYTOUHBIX OMop sABNsAeTCA NMoboe nepekpbITUe, yaepKuBaemoe Ha rpyHTOBbIM
OCHOBaHWEM 34aHus, Hanpumep AepeBsaHHOe UK 13 6anok ¢ 3anonHeHWeMm Mex6royHoro NpocTpaHcTea
(cM. pycyHok 2). B HacTosiLLeM NyHKTe paccMaTpuBaeTcsl TUMOBOWN NPOEKT NepekpbITUS 6e3 NPOMEXYTOUHbIX
onop, B KOTOPOM MPOCTPaHCTBO MO NePEKPLITUEM €CTECTBEHHO BEHTUITUPYETCS HApYXXHbIM BO3ayxoMm. [Npu
HanM4YUM MexaHW4ecKko BeHTUMNALMU NPOCTpaHCTBa NoA NepeKkpbiTUEM UM NpY 3a4aHHOW UHTEHCUBHOCTU
BEHTUIALMN NONb3YTCH NpunoxeHnem E.

KoadhdbuumeHT Tennonepenaun sagaetcs ypasHeHnem (6):

I (6)
U U Uy+U,
rae U; — koachcpuumneHT Tennonepeaaqmn 4acTi NnepekpbiTus 63 MPpoMeXXYTOUHBIX OMop Mo MNAIOCKOCTY,
BT/(m2 - °C), (Mexay BHYTPEHHei OKpy>KaloLLeil cpeioil U NPOCTPaHCTBOM Mo NepekpbITUEM);
Ug= Ri — KoadhcbULMeHT Tennonepegadm Ans noToka TennoThl Yepes rpyHT, BT/(m2 - °C);
9
U, — skBuBaneHTHbIN koaddUuMeHT Tennonepeaayn mexay npocTpaHCTBOM MOA NepekpbiTuem u
HapY>KHOW YacCTbI0, YYUTHIBAIOLLMIA TENIOBOM NOTOKYEpes CTEeHbI MPOCTPaHCTBa NoA NepeKpbiTUeM
1 3a cHET BEHTUNALMN 9TOro nNpocTpaHcTea, Bt/(m2 - °C).

Pacuet BenuuuHbl Uy 10MMKeH y4uTbIBaTh BIMSHME N0GbLIX 06pasyoLLnMxca TeNI0NPOBOAHbLIX BKIHOUEHUNA.
[aHHas BenuunHa MoXeT ObITb BbIMMCIEHa B COOTBETCTBUM C HOPMaTUBHBLIMUA OKYMEHTaMu, AeNCTBYOWMMN
Ha HauWoHarbHOM YPOBHE UMM NyTEM pacyeTa TemnepaTypHbIX nonei. ConpoTusneHne Tennonepeaade Ha
NMOBEPXHOCTU KOHCTPYKLIMK AN TEMMOBOrO NOTOKA, HAanpasfeHHOro BHU3, NPUMEHAETCA B cyyae oTannuea-
€eMOoro 37aHusl, CONpoTUBIEHWe Tenmnonepedave Ha MOBEPXHOCTU KOHCTPYKUMIA ANA TennoBoro notoka,
HarnpaBMneHHOro BBEpX, NPUMMEHSIETCS B Cliydyae HeoTannmeaemoro 3gaHusl.
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1— 3emns (TPyHTOBOE OCHOBaHWe); h — BbICOTa NOBEPXHOCTY NepekpbITUA Hag YPoBHEM 3emnun; Rf — conpoTuenexue Tenso-
nepeaaye nepekpbITus 663 MPOMEXyTOUHbIX orop; Rg — 3¢htheKTMBHOE CONPOTUB/IEHNE Ternsionepesaye rpyHTa

PricyHOK 2 — CxeMaTnueckoe 1306padkeHne NepekpbITyist 6e3 MPOMEXYTOUHbIX Orop

Pacuet UgBbINOAHAETCS C NOMOLLLIO ypaBHeHuit (2), (7) n (8):
d=w +X(Rd+ Rf+ Rsg), @

KB' 1 6)

U :—I— In
9 KB'+oL Kd9

rae R — Tepmuyeckoe conpoTyBAEHNE U30NALUM HA NOACTUIAIOLLEM C/10€ MPOCTPaHCTBa Mo NepekpbITheM,
BT/(M2+°C).
Ecnu npocTpaHCcTBO Nof nepekpbiTueM umeeT rny6uHy 6onee yem 0,5 M Huxe ypoBHS 3emu, To Ugcne-
OyeT BblUMCNATL B COOTBETCTBUY C ypaBHeHueM (B.2).
Ecnu nsonaumsa kpas npyMeHseTcs BOKPYr NOACTWUIAIOLWEro /108 NPOCTPaHCTBa Noj nepekpbiTuemM, To
UgcneayeTt onpeaensit B COOTBETCTBMM C ypaBHeHueM (E.3).
Uxonpegensietcs no BbipaxeHuto (9):

U = 2- “i 1490 g ©

rae h — BbicoTa BepxHeii NOBEPXHOCTW NEPEKPLITUS HAZ YPOBHEM 3eMn, M;

LIW— koadppuLMeHT Tensonepeaaqn CTeH MPOCTPaHCTBA Moj MNepekpbiTUEM Bbille YPOBHS 3eM/u,
BT/(M2+°C), onpeAeneHHblii B COOTBETCTBMM C HOPMATUBHLIMW AOKYMEHTaMU, AECTBYHOLWUMU Ha
HaLMOHa/IbHOM YPOBHE;

e— N/owWwaab OTBEPCTUI CUCTEMbI BEHTUNSALMM, MPUXOAALLMXCA HA eAVHULY A/IMHbI NepuMeTpa npocT-
paHCTBa Noj nepekpbITeM, M2M;
V— CpefHsis CKOpOCTb BETPa Ha BbicoTe 10 M, M/c;
fw— chakTop 3aWmMThl OT BETPA.
Ecnun 3HaueHne h nsmeHsieTca no nepuMeTpy NepekpbITHs, TO B ypaBHeHNUM (9) criefyeT UCMO/b30BaThb
cpeaHee 3Ha4YeHVe BbICOTbI.
B npunoxeHun E npusefeHbl ypaBHEHUA ANA BbIUUCIEHUS CpefiHeil TeMnepaTtypbl B MPOCTPaHCTBE Nof
nepekpbITUEM.
®daKTop 3aluWTbl OT BETPA COOTHOCUT CKOPOCTb BeTpa Ha BbicoTe 10 M (gonyckas oTCyTCTBME MpensT-
CTBWIA Ha NMyTU BeTPa) K CKOPOCTU BETPA B3N 3EM/IN, YUUTLIBAS BETPO3ALUTY CMEXHLIMUA 3AAHUSAMA U T. 4.
XapakTepHble 3HaYeHUs NpuBeLEHbI B Tabnuue 2.
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Tabnuuya 2— 3HayeHns (pakTopa BeTpPO3aLLUThbI

MecTononoxenue Mpumep dakTop BETPO3aWUTHI f

3aropoxeHHoe LleHTp ropoga 0,02
CpegHee Mpuroposa 0,05
OTkpbITOE Cenbckass MECTHOCTb 0,10

CTaunoHapHblii KO3 UUMEHT Tennonepesaun yepes rpyHT Mexay BHYTPEHHel n BHellHel oKpyXxato-
Wweit cpenoii nonyyarwT C UCNONb30BaHMEM ypaBHeHus (1).

9.3 OtannvBaemsblil noaean

9.3.1 O6upme NoMoXeHus
MeTO,CI,VIKI/I, npmueegeHHble AnA noaBasoB, NPUMEHAKTCA K 34aHUAM, B KOTOPbIX YaCTb NpOCTpaHCTBa
HaxXo4UTCSA HMXE YPOBHS 3eMnun (CM. pUCYHOK 3). laHHas MeToAuKa MCNOb3yeT NPUHLUN, NPUMEHUMbIA ANA

MOHO/IMTHON NANTBI, Nexalleid Ha rPYHTOBOM OCHOBAaHMUM LLOKONIbHOTO 3TaXe, HO C YYEeTOM C/ieAyloLLero:
- rny6vHa z nona nogsasna HUXe ypoBHS 3eM/u;

- BOSMOXHO NpuMeHeHne n3onaunn pa3H0|7| TONWWUHBI, I'IOKprBa}OLLl.eVI CTeHbl n non noasana.

1— MOHONMTHasA 6eTOHHasA NauTa nona; 2 — 3emMns (TPYHTOBOe ocHoBaHue); Rf — conpoTuBneHne Tennonepesaye KOHCTPYKLNM
nona; Rw— conpoTusneHne Tennonepeaaye CTeH NoABasna, BKAOYAA BCE CNOM U3ONALUN; W — TOJILLNHA HAPYXHbIX CTEH;
z — rny6uHa nona nojsasa HUXe YPOBHS 3eM/N

PucyHok 3 — CxemaTtuyeckoe n3obpaxeHue 3faHnst ¢ 060rpeBaemMbiM NoaBasiom

Ecnn 3HayeHnsa z N3MEeHAITCA Mo NepuMeTpy 34aHud, TO B pacyeTax cnefyeT Ucnosib3oBartb cpegHee
3HayeHune.

MpumeuyaHune — Ecim z=0, TO popMy/ibl COKpaLLAOTCA A0 ypaBHEeHU no 9.1 AN NAUTbl HA TPYHTOBOM
OCHOBaHUN.

HacToawwmii ctTaHgapT He oxBaTbiBaeT cayyali, korga nogsan 4HacTUYHO HAXO4UTCS Ha4 YPOBHEM 3eM/IN.
OpHako ocpefiHEHUE MOJIHbIX MOTEPb TEMIOTbl YEPE3 FPYHT U3 TAKOro 34aHUS MOXET 6bITb NOYYEHO NYTEM
paccmoTpeHus 3gaHna Takum o6pa3om, Kak ecnm 66l OHO MMesio noABas No Bceli Naowaamn 3faHnsa ¢ rny6euHoid,
paBHOW NONOBUHE AENCTBUTENbHON rNMYy6GUHBI LLOKONIbHOM YacTu.

MoaBasnbl C YaCTUYHLIM OTOMJ/IEHUEM paccMOTpPeHb! B 9.5.

N3n0XeHHble METOAMKW MO3BOMAKT ONpPeAenuTb BEIMYMHY MOJIHOTO TENn/0BOro noToka M3 nogsana
yepes rpyHT.

10
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YacTu cTeH BbiLLE YPOBHSA 3€MJIM MOXKHO OLLeHUBaTb MO UX KO3 ULIMEHTY Tenmonepeaayu, Bbl4UCEH-
HOMY B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTaMW, AENCTBYIOLLIMMA Ha HALMOHaIbHOM YPOBHE.

9.3.2 Nonnogeana

Ana onpeneneHns U,; BLIMUCAIAIOT pasMepHyIo XxapakTepucTUKy s rnona nojasana, ucnonb3ys ypasHe-
Hue (3). B pacueT BKNoYaeTca HeKoTopas U3onNAuMA nona noasarna rnyTemM BBe4eHUs COOTBETCTBYOLWEro
chakTopa B 06LLYI0 3KBUBANEHTHYIO TOMILMHY d|, 3a4aHHYI0 ypaBHeHuem (10):

d=w+L(R,+R+R,), (10)

rae w — NonHas ToMLWMHa CTEH 34aHUs Ha YPOBHE 3eMNN, BKINOYas BCE KOHCTPYKTUBHBIE CIOW;

R; — conpoTuenexHne Tennonepegade nNAuTbl Nona, BKMoYas TepMUYECKOe CONPOTUBIIEHNE BCeX Croes

M30NALMM NO BCEW NNOLIAAN NAUTBI, KOTOPbIE HAXOASATCS CBEPXY, CHA3Y, BHYTPU MAUTHI NONa, a Takke
TepMUyecKoe conpoTuBneHne Nboro HactTuna nona.

Opyrue uneHbl ypasHeHUs onpeaeneHsl 8 3.2.

ConpoTtueneHue Tennonepeaave NAOTHbIX 6ETOHHBIX MIIAT U TOHKUX HACTUIOB MoJia MOXHO He 6paTh B
pacyeT. Mpeanonaraetca, 4to 3abyToBka NoA NNUTOW UMEET TaKyto Xe TennonpoBOAHOCTb, Kak U rpyHTOBOE
OCHOBaHWe, NO3TOMY TepMUieckoe ConpoTueneHue 3abyToBku He cneayeT 6paTh B pacyeT.

YpasHeHue (11) unu (12) ucnonbayeTcs B 3aBUCMMOCTU OT TENION30NSALMKN NoNa noasana.

Ecnu (d, + 0,52) < B' (non noasana 6e3 n3onauum 1 ¢ yMepeHHoON nsornsuuei), 1o

Uy = — 2 In[ B 1]. 1)

+
nB'+d; +05z \d, +05z

Ecnu (d, + 0,52) 2 B’ (06MnbHO U30nMpoBaHHbIE Mokl NOABarnos), To
A

U=~ .
b 0457B’+d, +05z (12)

9.3.3 CteHbl nogBana
Uy, 3@B1CHT OT 06LLIell 8KBMBaNEHTHOMN TOMNLWMHBI ANA CTeH noasana, d,,, 3agaHHon ypaBHeHueM (13):

dw =) (Rsi + Rw + Rse)’ (13)
rae R, — conpoTuBneHuWe Tennonepegaye cTeH nogsana, BKioyas Bce crou, Apyrie o6osHaveHna onpeae-
neHbl B 3.2.
U,,, onpenenseTca BbipaxeHuem (14):
Ubw=zi[1+ 054 jm[im) (14)
nZ dy+z dy

®opmyna ana U, ucnonbsyet BenuuvHbl d,, 1 d. 3Ta popmyna geiicteuTenbHa Anga cnyvas d,, = d,
(pacnpocTpaHeHHbI cnyyait). Ecnun, ogHako, d,, < d,, To d, cneayet samMeHunTb Ha d,, B ypasHeHn! (14).
9.3.4 Tennonepeaadau3 nogsana
OppekTnBHLIN KoahpULNMEHT Tennonepeaayun, XapakTepuayroLnia Bce orpaxajatoLlime KoHCTpyKLun,
conpukacaroLmecs ¢ rpyHToM, onpegensieTcs ypasHeHnem (15):
(AUy ) +(zPUb,,) (15)
A+(zP)

U=

CTraumoHapHbIi ko3 h1UMeHT Tennonepeaayn Yepes rpyHT Mexay BHYTPEHHE! U Hapy>KHOW oKpyKato-
el cpeaor onuckiBaeTcst ypaBHeHWeM (16) (cM. Takoke pasgen 4).
Hy = (AUy) + (zPU,,) + (PY,). (16)

MpwuMeyaHun e — YpaBHeHue (16) No3BonsieT paccumtarb NOTOK TENNOTLI M3 BCEro nogsana. [epegava tenno-
Tbl Yepes Mnon v nepegava TEMNoOThHl Yeped CTeHbl NoABana B3avMOCBsi3aHbl, M NMo3TOMY MepBble ABa YreHa B ypaBHe-
HuK (16) oNs TENNOBOro NOTOKA Yepea Mo U CTEHbI COOTBETCTBEHHO SBMATCA annpoKCUMaLmsMm,

9.4 HeotannueBaembii nogBan

dopmyna, NnpuBedeHHas B HACTOALLEM MyHKTe, NPUMeHSIeTCA K HeoTanMBaeMblM NoaBsanam, KoTopble
BEHTUIMPYIOTCS C HAPYXKHON CTOPOHI.

11
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KoadhduumeHT Tennonepeaaym Mmexxay BHyTPEeHHEeN U BHELLHEN okpy»KatoLwein cpeaoi (mo nnockoctu), U,
3agaeTtcaypasHeHuem (17):
1=, - , (7
U U (AUy)+(zPUy,)+ (hPU,)+(033-nV)

roe U; — koaddumeHT Tennonepenaqm Yepes nomn (Mexay BHyToeHHen cpeioi noMeLleHns 1 noasasnom);
U,, — xoadpdbuumeHT Tennonepeaayu Yepes cTeHbl noJsarna Haj ypoBHeM 3eMnu;
N — WHTEHCUBHOCTb BEHTUMALMM NoABana (KpaTHOCTb BO3ayxoobMeHa);
V — o6beM Bo3ayxa B noasane, vs.

B oTcyTCcTBME cnelmanbHon MHGOpMaLM MOXKHO UCTIONbL30BaTL 3HadeHne n = 0,341,

U;n U, BbIMUCNAOTCA B COOTBETCTBUM C HOPMAaTUBHLIMU IOKYMEHTamu, ASACTBYIOWUMA Ha HaLMoHarb-
HOM YpOBHe.

Uy Uy, BBMUCNAIOTCA B COOTBETCTBUM € 9.3.

M pumeyaHune— CpegHsis Temneparypa B nogsane MOXeT ObiTb BblYMCNIEHA METOAOM, U3NOXEHHLIM B MPUIIO-
XeHuu E.

KoadbdpuuneHT ctaumnoHapHol Tennonepegadv Yepes rpyHT Mexay BHYTPEHHEN 1 BHELLHEN OKpyXXato-
LLer cpeaon nony4atoT ¢ UCNonb3oBaHUeM ypasHeH s (1).

9.5 YacTuyHo oTannuBaeMblil noasan

Pacxogbl TennoTbl AN 4YacTUYHO OTannuBaeMblX MNOABaNiOB MOXHO BbIMUCAUTL MO criedyloLllen
MeToaunKe:

a) HeobXoAMMO paccuMTaTh pacxod TENMOThl AN MOMHOCT b0 OTanMBaeMoro noasana;

b) Heobxogumo paccumTaTh pacxod TENNOThl ANA HeoTanIMBaeMoro noaBana;
c) cnepyet 06begnHUTL pacxodbl TEMNOTHI MO @) U b) B NponopLmMu K nnowagam oTanfiMBaeMbX U Heo-

TannuBaeMblx YacTel nogsana B KOHTaKTe ¢ FPYHTOM.

12
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Mpunoxexne A
(obasaTtenbHoe)

OnpeneneHue pacxoaa TennoTobl Yepe3 rpyHT
A1 MeTtoabl pacyeTta

Tpu meToa pacueTa pacxoga Tennotel @ npeacraeneHsl HWxe. MeTtoa cneayeT BoiGupatbh ucxoas U3 uenu u
TOYHOCTU pacyeTa, 1151 KOTOPbIX BbINOMHAKTCS BbIYUCIIEHUS], YTOGBI OLEHUTL pacxoz TENNOTbI:

a) pacudeT pacxofa TensoThbl Yepes MPYHT OTAENBHO ANs KaXAoro mecsua (cMm. A.2);

6) pacueT cpeHero pacxoja TennoTbl Hepe3 rpyHT B TeHEeHUe OTONUTENbHOIO ce3oHa (cM. A.4);

B) pacyeT rogoBoro cpegHero pacxoga TennoTbl Yepes rpyHT (cm. A.5).

A.2 Mecsa4HbIN pacxop TennoThl ¢ ICNONL30BaHWEM CMHYCOMAANbHbIX KonebaHmn TemnepaTtypbl

UT06bI yHecTb BNusHWe 60NbLUOK TENNOBON MHEPLUM FPYHTa, Tennonepeaaya npeacraBneHa crauuoHapHon nnu
YCPEeAHEHHOW COCTaBMSAIOLLLEN Y TOA0BON NEPUONHECKON. YCTaHOBUBLLAACSH YaCTb OTHOCUTCS K PA3HOCTU MeXAY CpeaHen
rofoBOW BHYTPEHHEN TeMMNepaTypon u cpedHen rogoBon HapyXHOW Temnepartypon. [eprnoguyeckas 4yacTb OTHOCUTCA K
amnnuTyge konebaHns 3Ha4YeHVWn BHYTPEHHEN W HapyXHOW TemnepaTtyp OTHOCUTENbHO NX COOTBETCTBEHHbLIX CPeaHuX
3HAYEHUN.

MpegnonaraeTcs, 4TO BHYTPEHHUE W HaPYXXHblE TeMNepaTypbl U3MEHSAIOTCS CUHycoMaansHo B6NM3mn ux rogoebix
CpeaHuX 3Ha4EeHWUN Mo cneayrwmm popmynam:

B m=0—0cos (an1grj, A1)

Be.m = 0 — BsCOS (275 m - Tj, (A-2)

rae § ., — CpeaHssa BHYTPEHHAs Temnepartypa 3a mecau m, °C;

’

§i — rogosas cpeaHss BHyTpeHH:As1 TemnepaTtypa, °C;

8 — amnnuTyga konebanuii B MmecsuHol cpeaHel BHyTpeHHel Temneparype, °C (onpeaeneHune cornackHo 6.1);

Ge_m — CpeaHss HapyXHasa TemnepaTtypa 3a mecsauy m, °C;
0, — ropoBas cpefHasn HapyxHas Temnepartypa, °C;
9, — amnnutyaa konebaHuin B MecaqHON cpegHen HapyxHon Temneparype, °C (onpegenexune cornacHo 6.2);

m — Homep MecsAua (oT m = 1 ans siueaps Ao m = 12 gns nekabps);
T — HOMEp Mecsua, B KOTOPOM Gbina MMHUMarnbHast HapyXHasl Temnepartypa (B criydae Heo6XxoanMMOCTH T MOXeET
6bITb BbIpaXXeHa AeCSITUYHBIM YACTIOM).
3HaveHne t cneayeT onpeaensTb U3 pacCCMOTPEHUSI CPeaHEN Hapy)XHOW TEMNEPaTYpbl 3a KaXa b Mecsl; Benuun-
Hbl kone6aHuii ¢ ManbiMU 3HaYEeHUSIMK BKITIOUaTh B pacyeT He criegyeT. BenuunHa t MOXeT BbIBOAUTLCS HA OCHOBE KI-
MaToNOrM4ecKoi MHDOpMaLUMK Ansa onpeaeneHHon CTpaHbl UMM paccMmaTpueaemoro mecta. OHa BblpaxaeTcsl B LenbIX
Mecsiuax Unu Aonsix Mecsila B 3aBUCMMOCTM OT paccMaTpyBaemoro nepvwoaa BpemeHu. B oTcyTcTBue cneunanbHoi
nHpopmaummn cnegyeT UCnonb3oBaTb t = 1 B CeBEPHOM Monylwapumm t = 7 B I0XKHOM nornyLiapum.

MpumeyaHune—1 =1 p0Nyckaer, YTO MUHMMarbHas TEeMMNepaTypa HabnogaeTcst B cepeavHe sHBaps, a Mak-
cumanbHas Temneparypa B cepeavHe Mions; © = 7 Jornyckaer obparHoe yTBepaeHne. ITo SBNAETCH Xopowei annpokcy-
mMaumen gnNs MHOTMX BUOOB Knumara.

Ona pacyeTa TpeGyOTCS TONbLKO rof4oBas CPeHsIst TeMrnepartypa v rogosas amnnutyga. 3Ty BennynHbl MoryT GbiTe
NonNy4eHbl N3 MECAYHBIX 3HAYEHWUIA.
PucyHok A.1 nnnioctpupyeT onpepienenmne O u 6,. To xe camoe NPUMEHNMO K BHYTPEHHUM TeMnepaTtypam.

Mpy ykasaHHbIX BbILe YCIOBUSX CPEeAHUIA PacXof TENMoTbl B MECAL, M 3aAaeTCs BblpaKeHNeM:
Om = Hg(éi - 6B) - Hpi 6iCOS (21: mi]%) + Hpe éeCOS [21{ m;—;—[ij ,

(A.3)

rae Hg — k03phUUMEHT CTaumoHapHoOU Tennonepeaaym Yepes rpyHr, Br/K;
Hpi — K03hhULUMEHT BHYTPEHHEH Nepnoanyeckon Tennonepenayum, Br/K;
Hpe — KO3hbhUUMEHT BHEWIHEN Nepuognyeckon Tennonepeaayu, BT/K;
0. — OnepexeHne BO BpeMeHW LiMKIa TenmoBoro noToka B CPaBHEHUM C BHYTPEHHEN TeMnepaTypor, No Mmecsiuam;

B — oTcTaBaHWe BO BpeMeHy LyKIa TeMMoBOro NnoToka B CPABHEHUM C HAPYXKHOW TemnepaTypo, No mecsiam.
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YA

YY

X — Homep Mecsiua, m (0T m = 1 ansA sHeapsinjo m = 12 ana nexkabps); Y — temnepartypa, 6; 59 — rofoBas cpeaHsAs HapyxHas Tem-
nepaTypa; 8, — aMnnuTyAa konebaHui B MecadHol cpefHel HapyXHoii TemnepaType; 8y m — MecsMHasA CpeaHss HapyXHas Temne-
paTtypa 3a mecsiy m

PucyHok A.1 — VinnocTpaums nameHeHns Hapy:xHOM TeMnepaTypbl 3a rog (B ceBepHOM nonylapun)

Hpi 7 Hpe BKITIOYAOT BMUSIHUE NMHENHBLIX TENMONPOBOAHBLIX BKIIOYEHUI HA Kpal nepekpoitusa. Ecnn Hpi 7] Hpe
BblUMCsiOTCH 6e3 ydeTa TENNONPOBOAHbIX BKITHOYEHUIA HA KpasiX, TO YneH P \Pg AonxeH 6biTb go6aBneH B kaxayo us
0603Ha4YeHHbIX BENWYMH (CM. pasgen 4).

MpwumedyaHue— HectaumoHapHbI UMK TEMNIIOoOMeHa onepexaeT USMeHeHne BHyTPEHHEN TeMnepaTypbl 1
3aJepXKMBaeT N3MEHEHNE HapYXHOW TemnepaTtypbl. B HacTosiwem cTangapte o 1 B ABNAIOTCA NONOXUTENBHBIMUA YUC-
namu; onepexeHve/3anasgbiBaHne yunTeIBaeTcs B cniocobe 3anvcy ypaBHenust (A.3).

Mpunoxenne F paet opueHTMpoOBOYHbIE METOALI pacyeTa ko3dhdUUNeHToB Hpi 7] Hpe v pasHocten a3 o un .
dopmynbl B npunoxennn E ana H_ NnpuMeHsIoTCA B Cnyvasx, HeCBA3aHHbIX C Tensionepefayen Ha Kpasx nepekpbITus.
MoapobHee BenuunHa Hpe paccmoTtpeHa e UCO 14683.

YpaeHeHve (A.3) npegnonaraet, 4T0 roAOBOe U3MEHEHWE BHYTPEHHEeW TemnepaTypbl OCYLECTBISIETCS Takum
o6pasom, 4TO BennumMHa 6 MeHblue 3UMOoN, Yem netom. Ecnn npumenseTcsa obpatHoe, TO Aq cnegyeT NPUMEHsTb Kak
oTpuuaTenbHyo BENUYMHY.

Ina pac4yeToB HA OCHOBaHWMKM AONYLWEHNSA NOCTOAHHON BHYTPEHHEN TeMNeparypbl, @, = 0, oTcyTcTBYEeT Heobxoau-
MOCTb NPUHMMATE BO BHUMaHWe Hi,.

A.3 MecauHbIn pacxoa TennoTbl C UCNONb30BaHNEeM CpeaHNX TeMnepaTyp

B cnyvae, korga MecsaqHble BHYTPEHHWE W HAPYXHble TeMNnepaTypbl HEM3BECTHbl, PAcXo[ TennoTbl 3a MecAl
BbluMcnsaeTcs no copmyne:
d),,, = (él - 6e) - Hpi(éi - éi, m) + Hpe(ge - 6ev m)v (A4)
rae JonyckaeTcs, YTo pasHocTu a3 o M B (CM. NyHKT A.2) IBNSAIOTCS HyNsSIMU.

A.4 CpepHunit pacxop TennoThl 3a XONOAHbLINA UK TeNsbIA Nepnoabl

Ina pacyeToB ce30HHON Tennonepeaayy gonyckaercsi He 6paTh B pacyeT BNUsHWE pa3HoCTH has Mexay TENNOBbIM
NOTOKOM W konebaHusiMu Temnepatypbl. Toraa cpegHsil MHTEHCMBHOCTL TeNnsonepeaayn Yepes rpyHT 3a XONOAHbIN
nepuoa ycTaHaBNMBaeTCs U3 CPegHNX KOCUHYCHBIX 3HaYEHWUI B ypaBHEHUM A.3 3a OTONUTENbHbLIN CE30H:

o = Hg(éi - 6e) - Hpi é ty Hpe ée: (A.5)
rge 3HadeHune y, KOTopoe 3aBUCUT OT NPOJOIPKUTENBHOCTY OTONUTENBLHOTO CE30HA, 3a4aeTcCs BbipaxeHnem (A.6):
_12 . [nn) (A.6)
y=—sin | =],
nn 12

rae n — YUCno MecsiLieB B OTONUTENbHOM CE30HE.

YpaeHeHue (A.5)npegnonaraet, 4TO r0A0BOE M3MEHEHUE BHYTPEHHEN TeMNepaTypbl OCYLWECTBNAETCH Takum obpa-
30M, YTO BENUYMHA 6 MeHbLUEe 3uMONR, uem netom. Ecnn npumensertcs o6parthoe, 7o 6 cneayeT 6paThb Kak 0TpMUATENbHYIO
BENUYNHY.
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MpumeyaHwne—[insa BoYMCNEHUIA HA OCHOBaHWK JOMNYLIEHNS) NOCTOSHHOW BHYTPEHHEN Temneparypbl (} =0
OTCYTCTBYET HEO6XOAMMOCTL NPUHUMATL BO BHUMaHue H,;.

lMpumeHeHve ypasHeHus (A.5) orpaHMUMBaeTCs pacyeToOM TEMMOBLIX NOTEPb, BbINOMHEHHbIX HA CE30HHbIX (HEe Ha
MECSIYHbIX) NOKasaTensx.

YpaBHenune (A.5) moxeT ObITb Takke UCNONb3OBAHO AN pacyeTa TENNOBbLIX NOTEPb, BLINOMHEHHbLIX HA MECAYHON
OCHOBE B Cry4ae, korga He TpebyeTcs MecsiuHoe M3MeHeHWe B NoTepsiX Yepes rpyHT. ITO OKa3biBaeT BMUSIHME Ha onpeje-
neHve TennonoTepb Yepes IPyHT B KAYeCTBe NOCTOSIHHOIO YNeHa, NpMBoAs, TakuM o6pa3om, K nepeoueHKe 3TUX noTepb
Ha rpaHnuax oTONMTENBHOIO CE30HA U UX HEAOOLEHKE B CepeanHe OTONUTENBHOro Ce30Ha.

CpeaHsAs CKOpOCTb TENMOBOI0 NOTOKA 3a TENMNbIN NEpUoA paccunTeiBaeTcsA Nogo6HeIM obpasom:

@ = Hg(éi - 6e) +y Hyi é =¥ Hpe ée, (A.7)
rge y — BenuuuHa us ypaBHeHus (A.6), onpegeneHHas ¢ yHeToM umcrna mecsiues B TENOM nepuoge Ans n.
A5 CpegHui rogoBow pacxop TensnoTbl

Ecnn @I 7] @e WU NPOAONKNUTESNIBHOCTL OTONUTENBHOIO CE30HA HEU3BECTHBLI MU €CIU NOTEPU YepPEe3 IPYHT TpebyloTes
B NpUBNMxXeHnm, To pacxog TennoTbl Yepes PYHT MOXHO B3SITb KaK MOCTOAHHYIO BENUYNHY:

@ = Hy(0;— 0), (A.8)
3aHaCTyI'O OaHHaa BennvnHa ABINsAeTCH annpoxcmmau,ueu (o xopou.lem TOYHOCTbIO, ocobeHHO B cny4dae npoagoInku-
Te€ITbHOIo OTONUTENbHOIC Ce3oHa unu ecnu 9 n 9 OKa3bliBaloT NPOTUBONONOXHOE BIIUAHWE HA TennoBou NOTOK.

A.6 MakcvManbHbIN MeCAYHbIN pacxon TennoTbl

MakcrMMarnbHbIN MeCAYHbIM pacxo TENNOThl ONUCbIBaeTCsl HOPMyNon:
CI)max = g(ai - 6e) + Hpeée- (Ag)

MpuMeuaHune— ITO BblpakeHne COOTBETCTBYET MOCTOAHHON BHYTPEHHEN TEMNepaType U MakCUMarnbHOMY
BKIagy oT U3MeHeHUs1 HapyXXHOW TeMneparypbl.

A.7 KoachchnumeHT TOeNNonepenaum yepes rpyHT 3a mecsu,

KoadbchunumeHT Tennonepeaa4m 4epes rpyHt Hg, m B MecsiLL m onpegenseTcs no popmyne:
Hg m = P (A.10)
8, —0em

I,m

A.8 O6wasna Tennonepenava vyepes rpyHT B Te4eHUE OTONUTENLHOrO Ce30Ha NN Ce30Ha OXNnaXxaeHns

O6uier Tennonepeaaydeil Yepesa rpyHT sIBMSIETCS MHTErpasn no pacxogy TeNNOTbl, KOTOPbIN MOXET BbITb NPUGN3K-
TeNbHO annpPOKCMMUPOBAH CYMMOW MECSIUHbIX 3HAYEHWIA:

0= '"iom‘ (A11)

Qm = 86400 - Ny @, (A12)

rge Q — cymmaphas Tennonepeaaqa, [x;
Q,,, — Tennonepeaaqa s mecaue m, [x;
N,,, — uncno gHen B mecsiue m;
@, — pacxog Tenna e mecsaue m, [
m, — nepBbI MeCAL XONOAHOrO UK TENIOro Nepnoaa;
m, — nocneaHuN Mecsil, XonogHOro UIv TEnroro Nepnoaa,
86400 — umcno cekyHa B 1 CyT.

B cniyuae onpeaeneHns cpegHero pacxoaa TennoTsl No ypasHeHuio (A.4) nnu ypaerenuio (A.7):
Q=286400-N®, (A.13)
rae N — obuwee uicno gHen B OTONUTENbHOM CE30HE.
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MpunoxeHve B
(oba3aTtenbHoe)

Mnurta Ha FPYHTOBOM OCHOBaHUU C usonsuuen Kpas

B.1 O6lwee nonoxeHune

MoHonuTHasi INuTa Ha rPYHTOBOM OCHOBAHUM 34aHWSA MOXET UMETb U30NSILUIO Kpasi, pacrnonoXeHHyto nnbo ropu-
30HTanbHO, NMB0 BePTMKaNbHO NO NepuMeTpy nona. Popmynbl HACTOSILLLETO NPUMOXEHWUsS! AONYCKaeTCsl MPUMEHSITb Npu
HebonbLWON WUprHe nnu rmyGrHe naonsumm kpasi D no cpaBHEHUIO C LUMPUHOW 34aHUS.

B cnyuae, korga yicneHHble meToabl Ans pacyeta koadduumeHTa yaenbHblX NoTepb TENNOThI Yepes3 NMMHENHYIo
TENNOTEXHNYECKYI0 HEOAHOPOAHOCTb BKIIOYAIOT B cebs BNUsSHWE M30nAUMKM Kpasi, TO paccynTaHHble B COOTBETCTBUM C
HACTOSILLMM NPUNOXEHNEM BENMUYUHBI HE JOIKHBI ObITh AONONHUTENBHO BKITIOYEHbI B pacyeT.

BrnvsHve n3onaummn kpasi onpegensieTcsi Kak yAenbHbl NOTOK TENNOThl Yepe3 NUHENHYI0 TennoTeXHWYeCKyo
HeoAHOPOAHOCTL (KpaeBoW y3en NNuTbl NepekpbITUR) ‘Pg, o> KOTOPBIN NOMy4aloT B COOTBETCTBUN ¢ 5.2 ANs ropusoHTarb-
HOW N30MSIUMM Kpasi unu B cooTBeTCTBUM ¢ B.3 Ans BepTuKanbHOM n3onaumm kpas. PyHaamMmeHTbl HU3KOW NNOTHOCTH, UMeto-
LMe TEeNNOoNPOBOAHOCTL HIDKE TENNONPOBOAHOCTU IPYHTA, BOCTIPUHMMAIOTCS NMPUW 3TOM Kak BepTUKarbHasn M3onaums kpas.
BenuuunHa yaenbHoro notoka TennoTbl Yepes NIMHENHbI SN1eMeHT ¥y, ¢ MMeeT OTpULIaTENBHOE 3HaYEHME.

Ecnv anemeHT hyHaameHTa umeeT 6onbLie, YeM OAUH KOMMOHEHT M30MALMM Kpas (BepTUKarbHO UMW FOPU3OHTaNb-
HO, BHYTPW UITN CHAPYXK), TO pacyeT BENNYMHbI ¥y, ¢ HWKEYKa3aHHbBIMM METOAMM BE8TCS /4151 KAXI0r0 30NNPOBAHHOIO
Kpasi oTaenbHo. B MToroBom pacueTe ncnonb3yeTcsi Ta u3onsums, KoTopas AaeT HaMMeHbLLee CHUXXEHWE NOTEPb TENOTLI.

MpumeyaHune— dopmynbl HACTOSILLErO NPUNOXeHUsi 06ECNeuYnBaloT XOPOWYI0 TOYHOCTL OUEHKWN BMAHUA
JOMOINHUTENbHBIX NOTOKOB TEMMOTHI Yepes yarbl N30MNsALUMK Kpasi C HeU30NMPOBaHHbLIM NepeKpbiTueM. [aHHblie hopmynb
HeJOOLEHVBAIOT BNMsiHUe 406aBOYHOIO MOTOKA TENMOTL! U30MNSLMKU KPasi K YXKe U30NMPOBaHHOMY NEPEKPLITUIO.

YpaBHeHus (B.5) n (B.6) BkNoYaloT 4ONCNHUTENBHYI0 SKBUBANEHTHYIO TOSMLWMHY, KOTOpas SIBNAETCS CNeaACTBUEM
n3onsaumm kpas d’, onpegeneHHom Kak:

d'=R'), (8.1)
rae R’ — pgononHutenbHoe CONPOTMBIIEHUE TENnonepeaaye, BHECEHHOE U3onsAunein kpas (unv yHaaMeHTom), T. €. pas-

HOCTb MeXAQy CONpOoTUBITEHUEM Tennonepeaaye n3onsiunmKpasi u conpotnBneHnem rennonepenadve rpyHta (VIJ'IVI

I'IJ'IVITbI), KOTOpOe OHa 3aMeHAET:
R'=R,— %, (B.2)

rae R,, — conpoTuerieHne Tennonepeaaye ropusoHTanbLHO UMM BEPTUKANbHON U30NALMN Kpasi (MNW FPYHTOBOIO OCHOBa-
Hus), M2 . °C/BT;
d,, — TOILWMHa n3onaumnn kpas (nnn pyHaameHTa), m;
Korga BenuyunHa ‘ng o BKNIOYAETCA B pacyeT, To ypaBHeHue (1) BUAOM3IMEHAETCA A0 CNEAYIOWEro BbIPaXEeHU:

Hy = (AU) + P(¥y + 'Yy ). (B.3)

[ns BbIMMCNEHNI YCTaHOBMBLLETOCS NpoLiecca BIUsIHWE M30NSAUMM Kpas MOXET ObITb BKNIOYEHO B Tennonepegavy
nepekpbITMA (Nona) ¢ ucnonb3oBaHnemM ypaeHeHus (b.4).

2v,
U= U+ —2¢ (B.4)
B’
rae Uy — koadhduumeHT Tennonepenayn nepekpoitua (nona) 6e3 n3onsaumm kpas no nnockoctu. B atom cnyvae ana
BblYMCneHns koadduuneHTa ycTaHOBUBLLEWCA TennonepeaaYmn Yepes rpyHT NpUMeEHSIOT ypaBHeHue (1).

MpwumMedyaHwne— Nobas nsonsumsi No Bcer NAMTE Ha FPYHTOBOM OCHOBaHWUM yunTeIBaeTCA B pacyete Up.

KoathchunumneHTsl LPg N Wy ¢ BKIIOYEHbI B BENUUMHbI Hpi 7] Hpe (cm. npunoxenue A).
B.2 MNopu3aoHTanbHaA nsonauusi NAUTLINona

YpaBHeHve (B.5) npvMeHseTca K M30MsiuMM, pacnonoXeHHOW ropu3oHTanbLHO BAONb MepuMeTpa NNUThLI nona

(cm. pucyHok B.1):
‘Pg,e=—& In{2+1j—ln[L+1J , (B.5)
+

rge D — wvpvHa ropuaoHTanbHOM U3onsumm, M
d’ — cornacHo onpegeneHuio no ypasHexuio (b.1).
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1 — nnuTa nepekpbITUNA; 2 — ropusoHTanbHas u3onsuust; 3 — creHa PyHAaAMEHTa; d . — TONWUHA U3ONSILIMU OCHOBaHUS;
D — umpmrHa ropum3oHTansHoM M3onsaLmMm

PucyHok B.1 — Cxematuyeckoe nzobpaxxeHne ropusoHTanbHON M30NALUK NAUTLI

Ha pucyHke B.1 nokazaHo pacnonoxeHue 3onsummn nog MOHONMTHOW NNUTO. Y paBHeHue (B.5) Takke npumeHsieT-
CSl K FOPM3OHTanNbHOW M30NALMU HaA NAIUTON UIA CHAPYXM OTHOCUTENbHO 34aHUs.

B.3 BepTukanbHas U3onsuus NAUTLI Nona

YpasreHue (B.6) npumeHseTcs K M30NsILiMK, PacrioNioXXeHHOW BEPTUKANbHO HIDKE YPOBHS 3@MIU (FPYHTOBOTO OCHO-
BaHus) BOOSb NepumeTpa nona (nepexpbitus) (CM. pucyHok B.2) n k ycTpoiicTBaM chyHAamMeHTa U3 marepuana MeHbLIei
TEnnonpoBOAHOCTH, YEM IPYHTOBOE OCHOBaHUe (CM. pucyHok B.3).

Yy o=— A [ln[Qn)—ln( 2D +1)], (B.6)
n d, d,+d’

rae D — rnybuHa BepTvkanbHON M30naunn chyHAAMEHTA HKE YPOBHSA 3€MIU, M;
d’' — kak onpepeneHo B ypasHeHuu (B.1)
Ha pucyHke B.2 nokasaHa u3onsuus BHyTpeHHel CTOPOHbI CTeHbl (PyHAaMeHTa. YpaeHeHue (B.6) Takke npumeHMMo
K Cryyalo, Koraa peann3oBaHa BepTUKanbHas M30oNAaLuUs HapyXHOW CTOPOHbLI UMW BHYTPU CTEHLI (hyHAAMEeHTa.
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1 — cTeHa (pyHOaMeHTa; 2 — NnuTa NepeKpLITUSA Ha IPYHTE; 3 — BePTUKaNbHas U3oNALUS; d,, — TOMNLMHA USONALUK (DYHAAMEHTa;
D — rnybuHa BepTukanbHom n3onauum coyHaameHTa HUKe YpOBHS 3€MIU {TPYHTOBOIO OCHOBaHWSA)

PucyHok B.2 — CxemaTtuveckoe nsobpakeHue BepTuKanibHON M30NALUKN NAUTBI

r
/
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/44424

LALIIIIIMIINR

N\
\
AN

1 — cTeHa pyHAamMeHTa HU3KOW NMNOTHOCTH A, < 1; 2 — NnuTa NepekpbITUsl Ha FPYHTE; d,, — TONLLUMHA U3oTALUU DyHAAMEHTa;
D — rny6buHa BepTUKanbHOW U30MsALMK oyHAAMEHTA HIDKe YPOBHS 3eMNU (TPYHTOBOrO OCHOBAaHWUS)

PucyHok B.3 — CxemaTtuyeckoe u3obpaxeHue BepTUKanbHOW M30NALMK NNUTLI ((byHAAMEHT HU3KOW NNOTHOCTH)
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Mpwnoxenne C
(obsazaTenbHoe)

Pacxogbl Tenna Ans oTAeNbHbIX NOMeLeHU

dopMynbl HaCcTOSILLEro CTaHAapTa NO3BONSIOT onpeaenuTb 06LWmn pacxoq Tenna Yyepes uenoe nepekpoitue. Ecnm
TpebyeTcs onpegennTe pacxoq Tenna ans oTAenbHbIX NOMEeLLEHU 30aHunsl, NPUYEM B HEKOTOPbIX M3 HUX IMEIOTCS Hapyx-
Hble CTEeHbI, a B APYIMX HAPYXKHbIX CTEH HET, TEeNOBON NOTOK Yepe3 Non (NepekpbiTue) MOXeT ObITh pas3aerneH Ha ABe |YacTu,
OTn yacTu Tenna NoToka NPUMEHSITCA COOTBETCTBEHHO ANsi MOMELLEHWI C Hapy>XHbIMKW CTeHamm (kpaesas obnacTb) 1
NOMELLEHUN, He MMEIOLLIMX HaPYXHbIX CTEH (UeHTpanbHas o6nacTe). YTo6bl nony4nTb 06LWuii TENNOBOW NOTOK AN OTAEMb-
HbIX NOMeLLeHui, TpebyeTcs y4ecTb BNUsSIHUE CTEH M APYTUX 9NIEMEHTOB.

CHavana BbMMCIAIT yCTAHOBMBLLUWIACS pacxoa Tenna ans Lenoro nepekpeitust @, 3atem aToT pacxoj Tenna noa-
pas3fensiioT Ha YacTu: Ans Kpaesoi o6nactn @ 1 AnsA LeHTpanbHoi obnactu @, cnegyowmm o6pasom:

0 =D, Ao , (1)
A + Ae
"05-B'+d,
D= DO — Do, (C.2)
D
ge="c, (C.3)
A
=Pm (C.4)
Gn ="

3

rae g, — NNOTHOCTb TEMNMOBOro NOTOKA A7 KOMHAT Ha Kpato 34aHus;
G, — NNOTHOCTb TEMOBOro NOTOKA AN KOMHAT B CepeauHe 3aHuns;
A, — obwas nnowage nona (nepekpeITUs) KOMHAT Ha Kpato 3faHus;
A,, — obuwas nnowaaek nona (NepekpbITUs) KOMHAT B CEpeIMHe 30aHus;
B — cpegHsas wnprHa KOMHAaT Ha Kpato 3aaHus;
B’ — pasmepHas xapakTepucTuKa Lienoro nepekpbitusi (cornacHo 8.1).
MNepuoauueckyto Tennonepenavy sBcneacTere ro4oBOro UBMEHeHUs B Hapy)XHON TemnepaType criegyeT NPUMEHATb
TONLKO Ansi NOMeLLeHWI B KpaeBon obnactu aganHus.
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Mpunoxenwne D
(o6s3aTenbHoe)

MpumeHeHMe NporpaMM gUHaMuieckoro MoaenupoBaHus

HacToswee npunoxeHWe paccMaTpuBaeT MeToA pacyeTa Tennonepeaayy 4epes rPyHT € y4eTOM NepexofHblX
NpoLECcCoB ANs BbIMUCEHWUS TeNMOBbLIX MOTOKOB UMW TEMMNepaTyp B 34aHNAX NPY BPEMEHHOM MHTepBane 14 unv meHee.

KOHCTpYKUMA NepeKpbITUA BMECTE C FPYHTOBBIM OCHOBaHMEM MOAENUpYeTcst KaK OAWH KOMMOHEHT, COCTOSILLMIA U3
KaXXgQoro Cnosi nepekpbITvs ¢ y4eTom 0,5 M rnybuHbl rpyHTa 1 BUPTYarnbHOro Crosi.

BupTyanbHbIN Criol BKMYaeTes Tak, YTO rogoBoN CpeaHWUi TEMnnoBOW NMOTOK ABMAETCA KOPPeKTHbiM. OH nMeer
COMPOTUBIEHME Tennonepegaye R, 1 He NPUHUMAaEMyIo B pacyeT TennoemMKocTb. Bennunny R, BEIMMCNAIT Mo (opmy-
ne (D.1):

m=&-&_&—&, (.1

rae U — ctaumnoHapHbli koadUUMEHT Tennonepeaaymn Yepes nepekpoitve, (BKoYas BNMsHUE IPYHTOBOIO OCHOBaHUS,
BbIYMCINEHHBI METOAAMM 3TOFO CTaHAaPTa MU YUCTIEHHBIMY METOAaMU CUCMNONb30BaHNEM FPaHUYHBIX YCIIOBWIA
M AONYLWEHWIA, MpUeMNeMbIX Ans BbluucreHns U ¢ NOMOLL IO HACTOAWEro cTaHaapTa);
R — BHyTpeHHee ConpoTUBMNeHne Tennonepeaaye Ha BHyTpEeHHeN NoBepXHOCTU NEPEKPLITUS;
R; — obuiee conpoTuenexne Tennonepegaqe BCex Croes B COOPYXEHUN NEPEKPbITUS,
Rg — COMpOTUBNEHKE Tennonepeaaqe crnos semnm TonwmHom 0,5 m.

B aTol TennoBow Mogenn BUPTYanbHbIN Criov MOXeT ObiTb ycTaHoBNeH TonwuHon 0,1 M Tak, 4tobbl ero Tennonpo-
BoaHoCTL cocTaensana0,1/R,, ero nnoTHOCTL U YAENbHYI0 TENOEMKOCTb CrieAyeT NPUHATE PABHBIMU HYIIEBbIM UK OYEHb
ManbiM 3HaueHusim [1 kr/mS u 1 Ox/(kr - °C) cooTBETCTBEHHO].

FPaHUYHbIM 3HAYEHUEM HWKHEN YacTn BUPTYaribHOro Crosi NPMHUMAKOT BUPTYanbHYyIo TeMnepaTypy 6,

Benuumna §, moxeT ObiTb HA3HAYeHa 415 KaX0ro Mecsiua roaa B COOTBETCTBUK C DOpMYnon:

wm=hm_92 (D.2)
AU
rae 6, ,, BbIYMCNAETCS B COOTBETCTBUM C MPUNOXeHUEM A.

MNpwMeyaHwne— JaHHan dopmyna yumTeiBaeT N06yI0 Tennonepeaayy, CBA3aHHy0 C AONONHUTENBHBIM NOTO-
KOM Tenna 4epes kpan nepekpbitusi. YpasHenue (D.2) sBnsetca npubnuxeHHbiM. ANsTEpHATUBHO, BENUYMHA 6, MOXET
6bITb BbIYMCIIEHA C UCMOMNB30BAHMEM YACNEHHOTO MeToAa ANSA Pa3HbiX BPEMEHHbLIX UHTEPBASOB.

&J=A_®t (D.3)

AU’
rae Uy u Uy, — onpegensaioTca B cooTBeTCTBUM € 9.3.
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MpwunoxeHwe E
(o6sa3aTenbHoe)

YyeT BEHTUNALMU NoA NepekpbITUsiMu 6e3 NPOMEXYyTOUYHbIX onop

E.1 O6wme BbipaXeHWA AnNA cpegHen TeMnepaTypbl M TennonepeanaYm

TennoBble NOTEPY HYepes NepekpbIThe 683 NPOMEXYTOUYHLIX ONOP B NPOCTPaHCTBO NOJ NepekpbITUEM NepesatoTcst
U3 9TOr0 MPOCTPAHCTBA B HAPYXHYIO OKPYXaIoLLYIo cpeay TPeMsi NMyTAMM:

a) 4epesrpyHTOBOE OCHOBaHUE;

6) uYepes CTeHbl (BblLE YPOBHS 3€MW) B NPOCTPaHCTBA NOA NePeKpPbITUEM:

B) 3aCyeT BEeHTUMNSILMU NPOCTPAHCTBA NOA NEPEKPLITUEM.

YcTaHOBMBLLEECS TEMNOBOE PABHOBECHE BbiLLEYNOMSIHYThIX TEMIOBbLIX NOTOKOB A2€T CPEeAHI0 TemMnepaTypy B Npo-
CTpaHCTBE NoA NEPEKPLITUEM B BUAE:!

= _AUS +Ve,pb, + (AU, + hPU,)8, EN)

us 3

AU; +Ve,p + AU, + APU,

rae 8, — CpepHss roaoBas Temneparypa B poCTPaHCTBe NoA nepekpuITuem, °C,

0. — cpeaHsA rogoeas BHYTPEHHSS Temneparypa, °C;

8, — CpedHsis ropoBas HapyxHas Temneparypa, °C;

6, — cpeaHsis rogoBas TeMnepartypa BeHTUNMpYyLoLwero soagyxa, °C;

U; — koathdmumeHT Tennonepeiaqn 4acTi nepekpbLITus 63 NpoMexyToHHbIX ONop No NIOCKOCTH, B1/(M2. °C);

U, — ko3thdVUMEHT Tennonepeaaym rpyHTOBOro OcHoBaHus, BT/(m2 - °C);

U,, — kosthuumneHT Tennonepeaaqn CTeHb NPOCTPaHCTBa NoA NepekpbiTueM 683 NPOMEXYTOUHbIX Onop (Hag ypoB-
 Hem3emnm), BT/(m2-°C);

V — ckopocTb BO3ayxoobmeHa, m3/c;

h — BbIcoTa NepekpbITMA 683 NPOMEXYTOUHBIX ONOP HaA YPOBHEM 3EMMU, M;

€, — YAernbHas TennoeMKoCTb BO3Ayxa Npyu NOCTOAHHOM AaBreHnM, Ix/(kr - °C);

p — NMNOTHOCTL BO3/yXa, Kr/M3,

Ug cnegyeT nony4varb METOAOM, U3IOXKEHHbIM B 9.2, ecniu rnybrHa ocHoBaHWA NPOCTPaHCTBA NoA NepekpuiTuem 6e3
NPOMEXKYTOYHBIX OMOP HUXE YPOBHS 3eMnu ZHe npeBbiwaeT 0,5m. Ecnn z> 0,5 M, TO MOXHO NCNoNb30BaTh METOALI, aHANo-
rMYHbIE MeTOAaM NMyHKTa 9.3, Tak uTo:

zPU,
Ug = Uy + wa’ (E-2)

rae Uy m Uy, nonyyaiot B cootBeTcTBUM € 9.3.
KoadhduumeHT Tennonepenaqum nepekpbitusi (Mexxay BHYTPEHHEN U HapYXXHOW OKpYXatowel cpeaon) onpeaenseT-
csi ypaBHeHuem (E.3):
AU, +hPU,, +Vc,p(q —0,)/(8-6,) E.3)
AU; + AUy +hPU, +Ve,p

= Ur

YpaBHenus (E.2) n (E.3) MmoryT 6bITb Takke NPUMEHeHb! ANS1 HEOTanIMBaeMbIX NoABAarnos.

E.2 PacuyetHbIN pacxon Bo3ayxa

JInsi MexaHWuYeCcKkn BEHTUNMPYEMBbIX NepekpbiTvinV M3/c 3apaeTcs.
[nsi nepekpbiTi ¢ eCTECTBEHHOW BEHTUNSILMEN:
V=059 ¢v{,P, (E.4)
rae — nnowaabs OTBEPCTUI BEHTUIALMM HA ANUHY NepuMeTpa NpocTpaHcTea, M2/c;
vV — MpOEKTHasi CKOpOCTb BeTpa Ha BbicoTe 10 M, M/c;

f,, — hakTop 3awmTbl OT BETPA, OnpeaeneHHbIn B 9.2.
[nsi BbluMCNEHWIA C UCNONBb30BaHWEM HAcTOsILLEro cTaHAapTa, ¢, = 1000 x/(kr - K) (npn 10 °C); p = 1,23 kr/m3 (npm

10 °C n gaBnennu 100 kla).

E.3 EctecTBeHHas BeHTMNSALWK

B atom cnyyae 6

, = 0,, TOra NOAACTaHOBKA 3TOTO BbIpaXeHusi B ypasHeHune (E.3) ¢ yuetom ypasHerus (E.4) gaet
chopmyny cornacHo 9.2.
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E.4 MexaHwn4yeckas BeHTUNALWUM C BHYTPEHHE W CTOPOHbI OrpaXaeHusa

B atom cniywae 0, = 0. V13 ypaBHeHus (E.3) cneayer:
A1, T Vep/AU (E.5)
U U Uy+2hU,B’

E.5 MexaHun4eckas BeHTUNALMM C HAPYKHOW CTOPOHbI OrPaXXaAeHus

B atom cnyqae 6,

, = 0,. V13 ypaBHeHus (E.3) crieayer:

1_1, 1 (E.6)

U U Uy+2hU, B +Ve,plA

E.6 HeBeHTMNMpyemoe NpOCTPaHCTBO NoA nepeKkpbITuemM

B atom cnyyae V=0.U3 ypaeHeHus (E.3) cneayert:

1_ 1 1
. E.7
U U Ug+2nU,/B' E7)

E.7 HeoTannuBaemble noaBanbi

MpumensieTcs ypaeHeHwue (E.6) CVCpp =0,34-nV.
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MpunoxeHne F
(cnpaBo4Hoe)

KoadrcbuumneHTbl HecTaLMOHAPHON Tennonepenayn

F.1 OG6wme nonoxeHns

B HacToAwem npunoxeHnn npveeaeHsl hopmynsl Ans onpegeneHms koadruMeHTOB HecTauMmoHapHOW Tennone-
pegaym Hpi " Hpe, BBEAEHHbIX B NpunoxerHnn A. opmyrnel ANs BENMYUHbI Hpi MOTyT GbITb MCMONb30BaHbI ANA NEPEeKPbITUNA,
KOHCTPYKLMK KOTOPbIX ABAATCA OAHOPOAHBIMU MO BCEN NNowaaun nepekpbits. Gopmyrnbl Ansi BENUHUHBI Hpe ABNAIOTCA
NpMBN3UTENBHBIMU ANS MAEanU3NPOBaHHbLIX COeAUHEHWI Y3NOoB cTeHa/nepekpbiTne. OHU NOAXOAAT AN HEN3ONUPOBAH-
HbIX NMEPEKPbITUI U U3ONUPOBAHHBIX MEPEKPLITUI C He3HaYMTEeNbHbIM 06pa3oBaHMEM IMHENHbIX TennonpoBOAHbLIX
BKITIOYEHUI Ha Kpasax nepekpeitus. Ana gpyrmx cny4aee 3Ha4YeHUA MOryT ObiTb MoOMy4YeHbl YMUCMEHHbBIMU MeTogamMm
COrnacHoO HOPMaTKBHbLIM AOKYMEHTaM, AEVCTBYIOWMM HA HALUOHANBLHOM YPOBHE.

F.2 Mmy6buHa HecTauMOHaApPHOW Tennonepeaavun

KoathpuumeHTbl HecTaumoHapHoOW Tennonepeaymn cessaHbl ¢ rny6buHoi nepuoguyeckon Tennonepegayum, 8, rnyou-
HOW IPYHTa, Ha KOTOPOW (AN5 OQHOMEPHOIo TEMIMOBOr0 NOTOKA) aMNNUTyAa TemrepaTtypbl yMeHbluaeTcst 4o 1/e Temnepa-
TYpbl HA MOBEPXHOCTH, [4e € — OCHOBaHWe HaTypanbHoro norapudma (e = 2,718). [ins rogoBoro TemnepaTypHOro umkna

3a4aeTCH BblpaXKeHUeM:
§ = (3151072 (F.1)
npe

Mpumeyuanune—3,15- 107 ecTb UNCNIO CEKYHA B FoAy.

Tabnuvua E.1 gaet npnbnuanTtenbHble 3HaYeHUs BENUYUHbLI, 5, KOTOPLIE MOTYT BbITb UCMONBL30BaHbI ANA BbIYUC-
NEeHWI C NOMOLLbIO HACTOSILLEro cTaHaapTa.

Tabnwnuya E.1— MmybuHa nepuognyeckon Tennonepeaaym

Kareropwusi Tvn rpyHTa 3, m
[MuHa wnu vn 2,2
[Mecok unu rpaBum 3,2
OpaHopogHas ckanbHasi nopoga 4,2

F.3 PasHocTh chas

YpaeHeHusn (E.2) u (E.3) xapaktepusyloT NpuGnuanTenbHbie 3HAYEeHUs pasHocTen a3 Ans MnuTbl Ha 3emne
LIOKOJIbHOTO 3Taxa:

a=15 12 rotan |9t , (F.2)
2z d; +86

B=15—OA2ﬂn{ j, (F3)
¢ +1

N3onaums kpas NnMTel NePeKpbITUSt Ha IPYHTOBOM OCHOBaHWM LIOKOINIBHOTO 3Ta)a MOXET 3Ha4YMTeNbHO yBeNu4unBaTh
3aepXKy No BPEMEeHW MO CPaBHEHMWIO C M3MEHEHUEM HapyXHOW TemnepaTtypbl, 0COBEeHHO B Cryqae, Korga usonsauusi
pacnonaraeTcs BEPTUKanbHO UK C HAPYXXHOWM CTOPOHbI 30aHNS.

[nsa nepexpbiTUi 63 NPOMEXYTOUHBIX ONOP 3TO BMMSHWE MEHbLUE, TaK KaK TeMNOBOM NOTOK 3a CYET BEHTUIIALMM
HE MMeeT 3anasabiBaHUsA Mo BPeMeHM.

Ins nogsanos rmyGyHOW, conocTaBumol ¢ BenuuvHon & unu Gonee, npumeHsitoTest ypaeHenust (F.2) n (F.3) ¢
3amMeHoN d, Ha d,.

ToyHoe 3HaYeHne BpeMeHN onepeeHns nu 3agepxkn Mexay TEeNnoBbiM NOTOKOM U KornebaHnsiMu TemnepaTtypbl
He CUNbHO BNUAET Ha pesynbTaT pacyeTa aHepronotpebnenuns. 3HaveHns pasHocTh has ¢ TOHHOCTLIO A0 1 MeC yKa3aHbl B
Tabnuue F.2. Onn noaxodnaT Anst GoNbLWVHCTBA BbIMUCIEHWIA M HA MPaKTUKE Aal0T B pedynbTaTte HeGonbwue ownbkuy, ecnu
He NpUHMMAaTb BO BHUMaHWe Bpems 3afepXKv Uy Bpemsi OnepexeHus, T. K. NPUHSATbIE TEMNEpaTypb! U TENNOBOW NOTOK
6yayT B hase.
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Tab6nwuua F.2— Pa3snoctm da3 (B mecsinax)

Tun nepekpbITUs o B
Mnuta Ha rpyHTe 6e3 nsonsumm 0 1
MnuTta Ha rpyHTe ¢ BHYTPEHHEN ropu3oHTanbHOW U3onsiumnen 0 1
MnuTta Ha rpyHTe ¢ BEPTUKANbHOW U HAPYXHOW U30NsILMEN 0 2
MepekpbiTne 6€3 NPOMEXYTOUHbIX OMNOP 0 0
Moagsan (orannveaemeivi unn 6e3 oTonneHus) 0 1

F.4 MNnuTta nepekpbIiTNA Ha rpyHTe: 6€3 N30NALUNK NAY NONTHOCTL 0 N30NNPOBAHHAA

F.4.1 U3meHeHne BHyTpeHHeN TeMnepaTtypbl
KoaddmumeHT HecTaumoHapHoN Tennonepeaayu, CBA3aHHbIA C USMEHEHUSIMU BHYTPEHHEN TEMNePaTypbl Mo rogo-

BOMY UMKy, onpenensdeTcH BblpaXXeHnem:
A 2
Ha=A - |2 (F4)
di V(1+ 8, ) +1

F.4.2 U3ameHeHMne HApYXXHOWN TeMnepaTypbl
KoadhduumeHT HecTaunoHapHOW Tennonepeaayn, CBA3aHHbIA C U3MEHEHUSIMW HAPY)XHOW TeMnepaTypsbl No rofoBo-
MYy LMKy, onpegensieTcs BolpaXKeHnem:

Hpe =0,37-P1rIn (; + 1J (F.5)
t

F.5 MnwuTta nepekpbITUA HArpyHTe C N3onaunen

F.5.1 U3meHeHne BHyTpeHHeN TemnepaTypbl

B aTom cnyqae He NpuHMMaeTCa BO BHUMAHNE U30NALNS U BEIMUCNSAETCA Hpi cornacHo ypasHeHwio (E.4).

F.5.2 U3meHeHne HApYXHON TeMnepaTypbl

Hpe COCTOWT U3 ABYX YNEHOB: OAUH CBA3aAH C KpaeM NepekpbITUN, @ APYroi OTHOCUTCS K CepeanHe NepekpbITUs.
[ns nepekpbITUIA, BKITIOHAIOWUX FOPU3OHTaNbHYIO U30MNALMIO,

Hee = 0,37 - P 1| (1-e7?%)In SR I 1 B , (F.6)
di+d’ d;

rae D — wupuHa ropusoHTanbHOM U3onsiumu, M;
dy,—cm. 9.1,
d’— cm. npunoxeHue B.
Onsi nepekpbITUI, BKITIOYaoWKUX BEPTUKANbHYIO U30NSALMIO,

F.7
Hee = 0,37 - PA| (1-e72D%)In _ 8 iq]veen] 2 44|, 7
d,+d’ d

t

rae D — rnybvHa BepTMKanbsHOW U3onsiumm OyHAaMEHTa HUXE YPOBHS 3€MNK, M.

Ecnv anemenT dyHgameHTa umeeT bornee Yem ogHy CTOPOHY U30NALUMK (BEPTUKANbHOW MW FTOPU3OHTANbHON, BHYT-
PV MM CHapYXK), TO pacyeT BeNnu4muHb! H,, BelyT BbiLLIEYNOMSIHY TbIMW METOAAMM AMS KaXKAO0N HacTU U30NSILIK OTAENBHO.
B kavecTBe pacqe THOro NPMHMMAlOT HAaUMEHbLLEE 3HAYEHUE CONMPOTUBNEHUNA Tennonepeaade.

F.6 MepekpuiTne 6e3 NpoMeXyTO4YHLIX ONop

F.6.1 O6wmne nonoxeHmn

AnAa BbMMCNEeHns HecTaumoHapHbIX Ko3ddnumeHToB ncnonbayiot U, U, n dg, KOTOpblEe onpeaensiTca cornac-
HO 9.2

F.6.2 U3meHeHne BHyTpeHHeN TeMnepaTypbl

-1
Hpi =A i+ 1 (F8)
U Ms+U,
F.6.3 N3meHeHMe Hapy)XHOW TemnepaTyphbl
037-PAIn(dd,+ 1)+ U
Hho = g 227 PHIN(E 1 ) UA (F.9)
M3+ U, + Us
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F.7 OTtannvBaembi noaBan

F.7.1 U3meHeHMne BHyTpeHHeN TemnepaTtypbl
KoaddurumeHT HecTaumoHapHol Tennonepeaaqv BCNeacTBUE U3MEHEHMIA BHYTPEHHE TemnepaTypbl Mo rogosomMy
LMKNY COCTOUT U3 ABYX YIIEHOB: OAWH CBSI3aH C NOMOM nogsana, a Apyrov — co cTeHaMu noaeana:

Hu=A> | 2 4 ph | 2 (F.10)
dy V(1+ 8, ) +1 dy V(1+8d,,) +1

F.7.2 UameHeHwe HapyXHOW TeMnepaTypbl
KoadhdumumeHT HecTaumoHapHo# Tennonepenayn BCNeAcTBUE N3MEHEHUI HAPYXXHON TEMMNEPATYPbl MO FOA0BOMY
LIMKITy COCTOMUT M3 [IBYX YNEHOB: OAWH CBSI3aH C NOMOM NoABarna, a Apyron — co cTeHamun nogeana:

Hoe =0,37-P 4| (62%)In| 2 1+ 1| +2(1-e"2%)in| -2+ 1 (F.11)
dt dw

F.8 HeotannuBaembin nogBan

F.8.1 U3ameHeHWne BHYTpeHHeN TeMnepaTypbl

-1
Hyo=| -1 L (F.12)
pi

AU; (A+zP)M8+hPU, +033-nV

F.8.2 U3ameHeHMe HapyXHON TemnepaTypbl
037-P2-eZ®)In(8ld, + 1)+ hPU,, + 033-nV (F.13)
(A+zP)M8+hPU, +033-nV+ AU;

Hpe = AUf
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MpunoxeHne G
(cnpaBoyvHoOe)

TepMuyeckue cBOMCTBa FpyHTa

TepMuyeckne CBOMCTBA IPYHTa 3aBUCST OT HECKOMbKMX haKTOPOB, BKIMIOYASA NNOTHOCTb, CTENeHb BOAOHACHILLEHNS,
rpaHynomMeTpU4YecKmin COCTaB, TUM MUHEpParnoB, COCTaBMAOWMUX YacTULbl 3TOro rPyHTa, N COCTOAHWE (MEP3nbii UMK
HeMep3nbii). B peaynbrate TepMuyeckne CBONCTBA IPYHTa U3MEHSIIOTCS! B 3HAUYMTENbHON CTeNeHU OT rmy6uHbI, a Takke
MOTYT U3MEHSATLCS CO BpemeHem Brnarogapsi UBMeHeHUsIM B COAepXXaHnuu Brarv Wnu BCreacTere 3amMmep3aHusi n otrau-

BaHUA.

3HaueHns1 CBOWMCTB rpyHTa, UCMoNnb3yemble Ars BblYMCIeHn Tennonepegayu, BKNoYasi U3aMepeHHble 3Ha4YeHus,
npeacTaBnsAoT FPYHT, KOTOPLI HAXOAUTCA BONW3W 34aHus, 1 3a Nepuos, BpEMEHW, K KOTOPOMY OTHOCSITCS BbIYMCIEHNS
(Hanpumep, OTONUTENbHbIN Ce30H).
Tabnuua G.1 ykasbiBaeT AnanasoH TennonpoBOAHOCTY Pa3HblX TUMOB HEMEP3NOro rpyHTa U NokasbiBaeT npeacTa-
BUTEMNbHbIE 3HA4YeHWs, 3adaHHbie B 5.1.

Tab6nwuuya G.1— TennonpoBogHOCTb FPyHTA

C C C TennonpoBoAHOCTb XapakrepHoe
Tun rpykTa yxas FIJ'IOT:‘I}-IOCTI: P, opepxxaHue Bnaru TeneHb \ poBof snaueHue A,
Kr/m u, Kr/kr HacbiweHus, % A, Bt/(m- K)
Bt/(m- K)
n 1400—1800 0,10—0,30 70—100 1,0—2,0 1,5
muHa 1200—1600 0,20—0,40 80—100 0,9—14 1,5
Topd 400—1100 0,05—2,00 0—100 0,2—0,5 —
Cyxown necok 1700—2000 0,04—0,12 20—60 1,1—2,2 2,0
MokpbI necok 1700—2100 0,10—0,18 85—100 1,6—2,7 2,0
Ckana 2000—3000 a a 2,5—4,5 3,5

nopoga.

a — 06bIYHO oveHb Manoe (cogepxaHue Bnarm coctaenaet menee 0,03 maccel), 3a UCKNIOYEHNEM NOPUCTBIX CKaNbHBIX

O6bemMHasi TENNOEMKOCTh p €, MOXeT ObiTk paccumTaHa no popmyne:

pC = p (Cs + Cwli)

rge ¢ — yaenbHasi TennoeMKkocTb rpyHTa, Ix/(kr - °C);
p — MIOTHOCTb B CYXOM COCTOSIHUN, KI/M3

C, — yQenbHas TENNOemMKoCTb MuHeparos, [Lx/(kr - °C);
¢, — yaenbHas TennoeMkocTb Bogs!, [x/(kr - °C);

w

U — MaccoBoe cofepxaHue Bnarm no Macce, OTHECEHHOW K CyXOMY COCTOSIHWMIO, KI/KT.
Ans 6onbwuHcTBa MuHepanos ¢, = 1000 [x/(kr - K) u ¢,, = 4180 [x/(kr - °C) npu 10 °C.
XapakTepHble 3Ha4eHus pc, 3agaHHble B 5.1 u nony4veHHble no ypasHeHuto (XK.1), cnegytowme (OkpyrneHsl go

Lenbix):

- FAMHaMn —pe = 1600 - (1000 + 4180 + 0,20) = 2,94 - 108(=3 - 108);
- necok —pc = 1800 - (1000 + 4180 + 0,05) = 2,18 - 108(= 2 - 108);
- ckana —pc = 2500 - 800 = 2,0 - 108(~2 - 106);
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Mpunoxenne H
(cnpaBouHoe)

BrnusiHme NpoTOYHbIX FPYHTOBLIX BOA,

BrnusiHne nNpoOTOYHbLIX TPYHTOBLIX BOZ, MOXHO OLIEHUTb MYyTEM YMHOXEHUs YCTaHOBUBLLEroCa pacxoaa TennoThl Ha
daktop G,,. UTo6bl ycTaHOBUTL AaHHbIN hakTop, HE06X0AMMO 3HaTb IMYyBUHY YPOBHS NOA3EMHbIX BOA U CKOPOCTbL NOTOKA
noanoyseHHon Bofdbl. [ns NNUTLI NepeKpbITUS Ha IPYHTOBOM OCHOBAHWK LIOKONBbHOIO STaxa U NoAsanos BenuunHy G,
YMHOXaI0T Ha KO3(h DU LMEHT CTAaLNOHAPHON TeNnonepeaaqy Hepea rpyHT Hg. Ons nepekpbiTUii 683 NPOMEXYTOUHbIX ONOp
BENUUUHY G, yMHOXaIoT Ha KO3 @UUMEHT Tennonepeaaqm rpyHta Ug. HaHHbIl hakTop He NPUMEHAETCS AN KOs duum-
€HTOB HecTaunoHapHol Tennonepeaaqn Hy n Hy.

L Zy | d
3Havenns G, aanbl B Tabrmue H.1 kak dyHkums 6e3pasmepHbIX OTHOWEHWH B"Y, B—C 7 Et’

rae z,, — rmybuHa rpyHTOBbIX BOJ HUXE YPOBHS IPYHTOBOIO OCHOBaHUSA, M;
I, — AnuHa, KOTOPas OTHOCKUT TENMOBOW MOTOK 38 CHET TENNONPOBOAHOCTM K TENIOBOMY MOTOKY BCNEACTBUE BIUSAHUS
rPyHTOBOW BOAbI, M.
OTa AnnHa [, oNMceIBAETCA BblPaXeHneMm:
.y

Puluw
rae g,, — CPeAHssA CKOpOCTb Apelicha rpyHTOBOM BOAb!, M/C;
Py — MMOTHOCTb BOAI, Kr/M3;
C,, — YOelnbHas TennoeMKkocTb Boabl, Ix/(kr - °C).
MpumeyaHme—pycy=418-10° Mr/(m>-°C)Ha 10 °C.

Ecnn [, >> B', To npeo6GnaaaeT Tennoeo noTok 3a cHeT TennonposogHocTn. Ecnm /<< B’, To npeobriagaet Tenno-
BOW MOTOK BCreACTBKE BIMAHUS TPYHTOBOMN BOAbI.

(H.1)

I=

Tabnwnya H.1— 3naveHusn Gy

GW
z, /B’ 1B’
d,/B'=0,1 d,/B'=0,5 d,/B'=1,0

0,0 1,0 1,01 1,01 1,00
0,0 0,2 1,16 1,11 1,07
0,0 0,1 1,33 1,20 1,13
0,0 0,0 — 1,74 1,39
0,5 1,0 1,00 1,00 1,00
0,5 0,1 1,06 1,04 1,02
0,5 0,02 1,11 1,07 1,05
0,5 0,0 1,20 1,12 1,08
1,0 0,1 1,05 1,03 1,02
2,0 0,0 1,02 1,01 1,00
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Mpunoxenwe |
(cnpaBo4Hoe)

Mnuta nepeKkpbiTUA Ha rPYHTOBOM OCHOBaHUU CO BCTPOEHHON (NaHenbHON) CUCTEMON
OTONSeHNA UNU OXNAXASHUA

Pacxop Tenna yepes nepekpbiTve, BKOYaOWEE B CBOK KOHCTPYKLMNIO BCTPOEHHYI0 cUCTeMy (NaHenbHoro) otonne-
HUS1 UNN OXNAXAEHWsI NPU PAaBHOMEPHOM pacnpegeneHny Tenna, MoxeT GbiTb paccuMTaH B COOTBETCTBUUN C METOAAMU
HACTOsILLEro CTaH4apTa Co CNeayioLUMN USMEHEHUAMU:

- He0BX0AMMO 3aMeHUTb BHYTPEHHIO TemnepaTypy T, Ha cpeaHIo0 Temneparypy B NIOCKOCTU HarpeeaTensHbiX
anemeHToB T, ;

- CNeflyeT BKIIOYMTH B PACHET BENNUMHbI O, TONBKO HEKOTOPOE COMPOTUBIIEHNE TENnonepesaye, paccumTsBaeMoe
HUXe anemeHTa HarpeBa/oxnaxaeHusl, TOMWMHY CTeHbl U COMPOTMBMEHME Tennonepeaaye Ha HapyXHON NOBEPXHOCTU
KOHCTPYKUMMW NEPEKPbITHS.

CpegHssi TeMmnepaTypa B NNOCKOCTU 3NeMEHTOB HarpeBa/oxnaxgeHus, Kak NpaBuIio, HEN3BECTHA, TaK KaKk Temnepa-
Typa NoMeLLeHVs1 KOHTPONMUPYETCS, a CUCTeMa MOXEeT NPVBOANTLCA B AENCTBME NPEPLIBUCTO (HOYHAs 3aepKKa UNN HOY-
HOe OTKIoYeHWe ). B Takux crnyyasix TemnepaTypy Ha MOBEPXHOCTM MONa MOXHO OLEHMBATL OOHVMM U3 CNEeayoWwnX nyTen,
V3MOXEHHbBIX HUXE:

a) Ecnv cpepHsia ckopocTb nogavum Tenna (unm oTBoaa Tenna) B CUCTeMe HamnomnbHOro oTornnenns d, 3BecTHa, To
CHayana BblUMCNAETCs pacxod TeNNoThl Yepes nor ¢ UCNONb30BaHNEM TeMNePaTypbl MOMELLEHUS B KAYECTBE BHYTPEHHEN
Temneparypbl ®,. 3aTeM BbIMMCIIAETCA CPeHsIs Temnepartypa B MOCKOCTU HAarpeBaTeribHOro aneMeHTa 6, u3 Bbipaxe-
HUS:

P (o ). (1.1
h=0:+R e

rae 0, — cpepHsisa KOMHaTHas Temneparypa, °C;

R, — conpoTtuenexue Tennonepeaaqe Mexmny BHyTPEHHEN OKpyxalowel cpeaoi 1 NNoCKOCTbIO HarpeBaTernbHOro
anemeHTa, M2 . °C/BT;
A — nnowwage nepekpbITUs {(nona), M2,

6) Ecnu cpegHsia ckopocTk Nogauun Tenna (unu otTeogda Tenna) B CUCTEME HanobHOro OTOMMEHNS HEU3BECTHA, TO
BblUMCNSIETCS TENNOBOW GanaHc B kOMHaTe (NoTepu Tenna Yepes rpyHT He BepyTca B pacyeT), NpeacTaensiowmin Tpebo-
BaHue cooblierns nonesHoro Tenna @,. CpedHioo TemnepaTypy B NNOCKOCTN HarpeBaTenbHOro anemeHTa onpeaensior
no copmyne:

Ro, (1.2)

=0+ ——=.
& A
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MpwvnoxeHne J
(cnpaBouHoe)

XonogunbHble Kamepbl

J.1 XonogunbHble kKamepbl SIBNSAOTCH pedpukepaTopHbIMU COOPYXEHUSIMU, B KOTOPbLIX BHYTPEHHSISI cpefia coXpa-
HAeTcA Npu TemnepaTtype Huxe 0 °C.

Heobxoaumo npeoxpaHsiTb FPYHTOBOE OCHOBAHME HUXXE XONOAUIbHOW Kamepbl OT Ny4YeHWs1 TPyHTa Npu 3aMmep3a-
HuK. B cBA3M € 3TUM norn xonoaunsHOM KaMepbl U30NUPYETCs M HAarpeB obecneunBaeTCs HUKE N3onsiumm ansi obecneveHns
He3amep3aHus rpyHTa [rpyHTOBOE OCHOBaHUe nogaepxvBaeTcs Ha Temnepartype Boiwe 0 °C (5 °C ecTb obwenpuHaTas
npoekTHasa Temnepartypa)]. [peanoxeHHas B 3TOM NPUNoXeHUM MeToAuka MoXeT GbITb TakKke UCMoNb30BaHa Ans Apyrnx
aHanorNYHbIX CUTyaUui, HaNpUMep, st KaTKOB.

J.2 B HacTosiwem cTanaapTe BblUMCIIEHUS BLINOIMHSIIOTCS CA0MNYyLLIEHUEM, YTO TeMiepaTypa Ha NOBEPXHOCTN 3eMNKn
(rpyHTOBOM OCHOBaHWK) SIBNSIETCA NOCTOSIHHOMN. (JleToM TemMnepaTypa rpyHTa MOXET NOAHUMATLCS Bbille PACHETHON TEM-
nepaTypbl, HO BIIUSIHWE STOrO NoAbLEMA SIBINSIETCH MUHUMATIbHBIM).

MoryT notpe6GoBaTtbcs pacueTbl Ansi onpeaeneHusi crielyowmx napaMmeTpoB:

- pasmMep HarpeBaTerbHbLIX 3MIEMEHTOB 151 NpeJoXpaHeHns oT 06pa3oBaHnsA UHES;

- pasmep pedpuxepaTopHOl YCTaHOBKY;

- rogoBoe NoTpebneHne sSHepPrnn.

J.3 CooTBeTcTBYIOWME TUMBI TENNONEPEAAUN:

a) OT HarpeBaTerbHbIX 3NIEMEHTOB B HAPYXKHYIO OKPYXaloLLyto cpefly (Hepes rpyHT);

b) oT HarpeBaTernbHbIX 31IEMEHTOB B OXINaXOEHHOE NPOCTPaHCTBO.

J.4 Pacxop Tenna 4epes rpyHT MOXeT 6bITb paccunTaH B COOTBETCTBUM C METOAMKAMUW HACTOSALWEro cTaHgapra co
cneaylLwUuMmM N3MeHEHNSIMU:

a) HeobxoaMMO 3aMEHWUTb BHYTPEHHIOK TemMnepaTypy 6 Ha pacueTHyI0 Temneparypy NOBepXHOCTU rpyHTa (Hanpu-
mep, 5 °C);

b) cneayet BKNOYNTL B pacyeT BEMMUMHbLI d; TONBKO HEKOTOPOE CONPOTUBIEHNe Tennonepeaaye, paccumTbiBae-
MO€ HUXE HarpeBaTenbHOro SMeMeHTa, TOMWUHY CTEHbl M CONPOTUBIIEHNE TENnonepeaaYye Ha HapyXHON NOBEPXHOCTU
KOHCTPYKUWMN.

J.5 Pacxop Tenna ot HarpeBaTeNbHbIX 3NEMEHTOB B OXNaxAaeMoe NPOCTPAHCTBO 334aeTCA BbIpaKeHUeM:

D¢ = A(8; — 8)/(Rsi — R), (-1

rae @; — pacxoa tenna, BT,
6, — NpoeKTHas BHyTPEHHSAs TEMMNepaTypa XonoansbHoM kamepsl, °C;
Gg — MNpOoeKTHasi TemnepaTtypa NOBEPXHOCTU FPyHTa, °C;

R, — conpoTuenexue Tennonepegaqe Croes NepeKkpbITUA Mexay NNOCKOCTLI0 HarpeBaTenbHbIX 3IEMEHTOB U BHYT-
peHHel NoBepXHOCTbIO nona, M2 - °C/BT.
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Mpunoxenne K
(cnpaBouHoe)

Mpumepsbl pacyetToB

K.1 Mpumep 1. MNnuta Ha rpyHTOBOM OCHOBaHWM (MPAMOYrosibHOE NepeKpbIThe)

K.1.1 O6mepbl
PucyHok K.1 nokasbiBaeTt Teppacy (Mnv psig) u3 nstv 3gaHui, NPoHyYMepOBaHHLIX OT 1 40 5 € NNMTON Ha rPyHTE TUNa

rmMnHa B OCHOBaAHUM LOKONBbHOIO 3TaxXa; pasmMmepsbl Nnona ykasaHbl, NepekpbliTue He n3ornmpoBaHoO; TONWMHA CTEHbI 0,3m.

Pasmepbl B MeTpax

6 6 6 6 6

1 2 3 4 5

1,2, 3,4,5 — Homepa 3naHui

PucyHok K.1 — Psig 3aganuii

BbrumncnseTca koadprumneHT cTaunoHapHoW Tennonepeaaqy Yepesa rpyHrT, Hg:
a) Ans 3aBepLleHHOro CTPOUTENbCTRA (BCE NATL 34aHUI BMECTE);
6) AnsAKax[oro U3 NATM 3gaHni OTAEMNBHO;
B) CKnagblBalOTCA BMECTe pe3ynbTaTthl M3 6), 3aTeM CpaBHMBAlOTCS C a).
KA.2 3pannna1,2,3,4un5
P=30+7+30+7=74MuA =730 =210 M2, nostomy
210

B'= = 5,676 M.
05-74

Ans ravAncton noyest A = 1,5 Bt/(m - °C), noatomy
d;=0,3+1,5(0,17 + 0 +0,04) = 0,615 m

d, < B’, nostomy

_ 215 3142.-5676 N
3,142-5676 + 0615 0615

Hy=0,533-210 = 116,1B1/°C.

KA1.3 3pgaHnains
BenuunHa P He BkniovaeT B cebs1 3HaUeHUs ANUHLI CTEH, OTAENSIOWMX pacCMaTpMBaeMyto 4acTb OT APYrMX oTannm-

1] =0,1626 - In(30) = 0,553 BT/(M* - °C),

BaeMbIX HacTen COOPY>KEHUA COrNacHo onmcaHmio B 8.1.

30

P=6+7+6=19Mu A =42m2 takum obpaszom, B’ = 4,421 m.

d; = 0,615 m (Kak B NnpeabiaylLEM criyuae).

U= 0,654 Bt/(M2-°C)n H, = 27,4 B1/°C.

K.1.4 3panna2,3un4

P=6+6=12MunA =42 m2, Takum o6pasom, B’ = 7,0 m.

d, = 0,615 m kak paHee.

U=0,478Bt1/(M2-°C)n Hg =20,1BT1/°C.

K.1.5 CpaBsHeHune Bcex 3aaHWi n CYMMbI ANA OTAENbHLIX AOMOB
CnoxeHue BenuiunH Hg ANs KaXA0ro AoMa AaerT:

Hy=2.27,4+3.20,1 =115,1 BT/°C.
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OT0 3Ha4YeHre HEMHOro oTnu4aeTcs ot 3Hadvenus 116,1 B1/°C, nony4eHHOro npu oueHke BCero 3ganns. 3To pasnu-
une (MeHble 1 %) siIBNsSeTCA CTaH4APTHOW NOrPELUHOCTBIO B pe3yrbTaTe NPUMEHeHUst METOAMKM K YacTaAM A0Ma, a He K
LenomMy 3aaHuto.

K.2 Mpumep 2. Mnuta Ha rpyHTOBOM OCHOBaHMU: L-o6pa3Hoe 3paHMe nNpu pasnuyHbIX BapuaHTax
n3onsaunmn

K.21 O6bmepbl

Ha pucyHke K.2 nokasaHo xunoe 3gaHuve L-obpasHoi copmbl ¢ w = 0,3 m. Kateropusi rpyHTa — 2, noatomy
A =2,0B1/(m-°C).

P=10+6+6+3+4+9=38MunA=42m2 takum obpasom, B’ = 4,421 m.

HaHHas nnowaae nonyveHa kak cymma nriowazen AByx NpsiMoyronbHVKOB.

A=(10-8)+ (3-4) =72 m?

B’'=72/19 =3,789 m.

Pa3mepbl B MeTpax
3 6

10

PucyHok K.2 — 3paHune L-o6pasHoii hopmbl

K.2.2 Be3 n3onaunm nepekpbITUA (CONPOTUBMNEHWE Tennonepeaa4e nNinnTbl He y4MTbIBaeTCS)

d,=0,3+2,0(0,17 + 0 + 0,04) = 0,72 m;

- 2-20 n 3,142.3,789 N
3,142.3,789+0,72 0,72

1} = 0,91 BT1/(M2-°C).

K.2.3 ®yHpameHT/0OCHOBaHWE HU3KOW NIOTHOCTH

dyHpameHT/ocHOBaHWe nmeeT TonwuHy 300 mm 1 rnybmHy 600 mm ¢ TennonpoeogHocTbio 0,25BT/(m - °C). B gaHHom
cMTyauum pacyeT NPoOBOAAT C UCMONb30BaHNEM METOAWKW ANsi BEPTUKANbHON N30NALUN.

[ns AaHHbIX OCHOBaHWUIA:

=03 _03_ 1,05 M2 . °C/BT;
025 20

’

d,=R-12=105-20=21m;
D=0,6wm;

- 2,0

9 3,142

I (2,667) — In (1,426)] = —0,400 BT/(m - °C);

U=0,91-2-.0,400/3,789 = 0,70 Br/(m2 - °C).

K.2.4 BcecTopoOHHAA nsonauum
CoopyxeHre nepekpbITUs BrNovaeT B cebs 25 mm nsonsuum tennonposogHocTbio 0,04 Bt/(m - °C).

R. = 0,25/0,04 = 0,625 m2 - °C/BT;
d,=0,3 +2,0(0,17 + 0,625 + 0,04) = 1,97 ;
) 220 (31423789
3,142.3789+ 197 197

K.2.5 U3onaumnsa c BLICOKMM CONMPOTUBIIEHNEM Tensonepenaye
CoopyxeHne nepekpbiTus BkntovaeT B cebst 100 mm naonsiumm tennonpoeogHocTsio 0,04 B1/(m - °C).

R;=0,01/0,04 = 2,5 m2 . °C/BT;

1) = 0,56 B1/(m2- °C).
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dy=03+20(0,17 +2,5+0,04) = 5,72 m;
20

=— o @ =027B 2. °0).
045737891572 _ 021 Br/m®-°C)

K.2.6 Mpeabiaywmii npumep ¢ sonsaumen (AN NpenoxpaHeHUs oT uHes)

B fononHeHue kK BcecTopoHHe naonsauum, kak B K.2.5, hyHaaMeHT/ocHoBaHWe oTaenseTca BepTUKanbHOM M3ons-
LiYeil oT BHYTpEHHEN NoBepXHOCTU chyHAaMeHTa Ha rny6uHy 500 MM n npogonxatoLeincs nog ocHoBaHueM, uTobbl o6paso-
BaTh M3OMALMIO FPYHTA, BLICTYNaloLLyto Ha 600 Mm oT 3gaHus (cM. pucyHok K. 1). O6a cnos usonsumm (M BepTukanbHas, U Ha
rpyHTE) UMEIOT TOMLLMHY 75 MM C pacyeTHOM TennonpoBoAHOCTLIO 0,05 BT/(M - °C), uTo AaeT conpoTUsneHne Tennonepe-
pauye 1,5m2 . °C/BT. [lononHuTenLHas N3onsiLMs NpefoCTaBNAeTCs HayrnaxansanpeaoTspalleHnsa 06pa3oBaHusa uHes, HO
3TO He NMPUHUMAETCs BO BHUMaHKWE ANSA pacyeTa TENNOBbIX NOTEpPb.

")

JAVAVAVAVAVAVAVAVAVAY

- <

AI\Aj\I\l\[\l\l\l\i\l\l\l\[\l\‘l\
. . | B -t . - " N ...

B ‘e " .
4 -4 A DS I |

PucyHok K.3 — Uzonsauus ans npeaoxpaHeHns ot uHes

CornacHo npunoxenmio B sennunty ¥, , paccunThIBaIOT CHauana Ans BepTUKanbHON U30NALMU. 3aTem Ans usons-
LM FPYHTa, YTOGbI YCTAHOBUTL, Kakas U3 HUX AaeT Gonbliee CHUXEHNE NOTepb Tenna.
JononHuTenbHoe conpoTUBNEHUE TENNonepeaaye Ass U3oNALMN HAXOAAT cneaylowmm o6pasom:

R'=1,5-0,075/2,0 = 1,46 M2 - °C/Br,
AononHUTenbHasa aKBUBaNeHTHas ToMIUHA onpeaenseTcs Kak:
a=1,46-2,0=2,93m.

[LnA BepTUKanbHOM M30NALIMK:

gy =-20 f, (2'0'5 + 1J “In (&J + 1] = 0,033 B/(M- °C).

0" 73142 572 572+292

Ina nsonsumm rpyHTa:

g =— 20 11n( 08 4| ;n[__08 ), 1|=0,021Bw/m-°C).
9 3142| \572 572+292

¥, ans BepTUKarbHO u3onsummn obecneynBaet Gornbluee BNUAHUE, TakuM 06pa3om, pesynbTUPYIOLLYIO BENTUHUHY
PacCYUTBLIBAIOT KaK:

U=0,27 — 2-0,033/3,789 = 0,25 B1/(m2 - °C).
K.2.7 TennonpoBofHbie BKITIOYEHMS HA Kpaio NepeKpbITUs
[laHHbIl NpuMep onUcbIBaeT Clyyaid U3oNsALMK NepekpbiTus, kKak B K.2.5, HO HWKe nNnuTbl, Tak YTO NPUCYTCTBYET

nWHe’Hoe TEeNnronpoBOAHOE BKIMIOYeHUe (Yepes Kpaid 3TOI NUTbI, CM. PUCYHOK M_4). UncneHHbiil pacyet AByxMepHOro
TemMnepaTypHOro Moris UCMoNb3yeTcs1 s onpeerneHusl YaenbHOro noToka Tensa Yepes NMMHEUHbLIA SNeMEHT.
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Kak B K.2.5, U0 = 0,27 BT/(m2. °C).
B paccmaTpriBaeMoM C/lyyae B KayecTBe pe3y/ibTata YNC/IEHHOTo pacyeTa NpUMeHaeTca cneayollee 3HayeHmne:

\Fg = 0,07 BT/(m wC).
Vicxopa 13 JONYCTMMOI CKOPOCTM NoTepb Tennaa A5t IMHEHOro Ten10NpPoOBOAHOIO BK/IOUEHUS:
Ha= 0,27 w72 + 0,07 W38 = 22,1 BT1/°C.

K.3 Mpumep3. lMepekpbiTue 63 NpOMEXYTOUYHbIX ONOpP

K.3.1 O6mepbl

PucyHok M.5 noka3sbiBaeT NpAMOYrositHOe nepekpbiTve 6e3 NpoMeXyToUHbIX onop pasmepamu 10,5m x 7,2 m. Mec-
TONOIOXEHMNE OTHOCUTCA KCpefHel He3alnLLeHHOCTM OT BHELHero BNnsaHus. NMpoekTHas ckopocTb BeTpa 4,0 m/C: BEHTU-
NAULMOHHOE OTBEpPCTUE B CTEHe NPOCTpaHCTBa Noj nepekpbiTueM coctasnseT 0,002 m2M. BbicoTa nepekpbiTusa Hapg
ypoBHeM 3emnu pasHa 0,3 m; TonwmHa cteHsl — 0,3 M; KaTeropusa rpyHta — 1

Pa3mepbl B meTpax

7,2
P=354wm
A = 75,6 m2: £
B'=4,271 m.

PucyHok K.5 — Pa3mepbl nepekpbiTua 6e3 NnpoMeXyToUHbIX Ornop
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K.3.2 Be3 unsonauyun

MNepekpbiTne 683 NPOMEXYTOUHBIX ONOP SIBNAETCS HeM3onNuMpoBaHHeim [U; = 2,0 BT/(M2 - °C)]  cTeHbl NpoCcTpaHcTea
nop nepekpbITuem He umetoT nsonsaumm [Uy, = 1,7 B1/(m2 - °C)].

U_ BblMMCNAIOT C UCNONb30BaHWEM 06LLLE SKBUBANEHTHOM TOMNLWMHBI A4NA rPYHTOBOFO OCHOBaHWUA NPOCTPaHCTBanog,
nepexkpbITueM (KOTOpoe ABNAETCH HEN3ONIMPOBAHHBIM: Rg =0),

dg =0,3+1,50,17 + 0+ 0,04) = 0,615 m;

2-15 3,142-4271
U,= In +
9 3142.4271+0615 0615
- 2-:03-17 +1450~0,002-4,0-0,05
x 4271 4271

1] = 0,688 BT/(M2 - °C);

= 0,375 B1/(M2 - °C).

Takum obpasom,

1
U -_
1/2,0+1/(0,688 + 0,373)

= 0,375 B1/(M2- °C).

K.3.3 U3zonsaumsa cTeH NpocTpaHCTBA NOA NepeKpbITUeM
CTeHbl NPOCTPaHCTBA NOA NEPEKPLITUEM U30NUPOBAHBI, T. €.
U, = 0,5B1/(m?-°C);

_2:03-05

. + 0,136 = 0,206 Br/(m2 . °C);
4271

1

U= =0,61BT1/(M2-°C).
1/2,0 + 1/(0,666 + 0,206)

K.3.4 Usonaunsa nepexkpbITUs 6€3 NpOoMeXyTOYHbLIX ONop
MepekpbiTue 6e3 NPOMEXYTOYHbIX ONOp U30NMPOBAaHO, T. €.:

U; = 0,5BT1/(m?- °C);
U, = 0,375 BT/(m? - °C), kak B M.3.2;

1

U= = 0,34 Br/(M2 . °C).
1/0,5 + 1/(0,668 + 0,375)

K.4 Mpumep 4. OTannmBaembii noasan

Mogean nmeet nnowaae nona 10 M Ha 7,5 m nrnybuHy 2,5 M Huxke ypoBHA 3emnu. Kateropusa rpyHta — 2. TonwmHa
CcTeHbl Ha ypoBHe 3emnu 0,3 m. [Mon nogsana He n3onvpoBaH; cTeHbl nogsarna coctosaT na 300 Mm KMpNUYHOW KNagku [ten-
nonposoaHocTe 1,7 BT/(M - °C)] u 50 MM n3onsiumm TennonpoeogHocTteio 0,035 B1/(m - °C).

P=35MA=75MB"=4,286m;z=2,5M;
R;=0; R, =0,05/0,035 + 0,3/1,7 = 1,605 m? - °C/BT;
d,=0,3+2,0(0,17 +0+0,04)=0,72 m;
d, =2,0(0,13 + 1,605 + 0,04) = 3,350 m;
d,+0,5z=10,66 + 1,25 = 1,91.
OTO MeHblUEe, YeM B', noatomy

2.20 {3,142-4,286 .

Uy = 1| =0,533/(m2.°C);
3,142.4,286 + 0,72 + 125 0,72+125

_ 220 0,5.0,72 25
bw = +1(In
3142-25\0,72+25 3,550

+ 1} = 0,302 Bt/(m2. °C);
Hy = AUy + zPU,,, = 750,533 + 2,535 0,302 = 66,4 BT/°C;
U =66,4/(75 + 2,5.35) = 0,41 BT/(m2 . °C).

K.5 Mpumep 5. Pacxog Tenna3a mecsl,

[Ons apanus 1 8 npumepe 1 NPUHUMAIOT M3ONSLMIO, COMPOTUBIEHNE Tennonepeaade 1,25 M2 . °C/BT no BceMy nepe-
KpbiTUio. CpedHsas mecsyHasi Hapy»XHasa TeMnepaTypa Takas, kak 3agado B Tabnuvue M. 1.
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Tabnuuya K.1— CpeaHsina MmecaqyHan HapyxHas Temneparypa

Mecsu AuB. | ®eB. | MapT | Anp. | Man | Miowb | WMionb | Aer. | CeH. | Okt. | Hosi6. | [Jek.

Temnepatypa, °C | 1,3 1,8 3,7 7,6 10,3 13,5 15,4 | 14,2 10,4 7.3 59 43

CyuwecTByI0T MEHee TOYHbIE AaHHbIE O BHYTPEHHEH TeMMnepaType: pacyeTHble OLEHKM cocTaBnsioT 15 °C B AHBape un
19°Ceuione.
opoBble cpegHue TeMnepaTypebl:
- BHYTpeHHsisl — 6,~ (15 + 19)/2 = 17,0 °C;
- HapyXHasi (CyMMa yNOMSAHYTbIX BbILLE MECAHHbBIX 3HAYEHUN, AeneHHaa Ha 12) — 6, = 7,98 °C.
AmMnnuTyabl Temneparypsi:
- BHYTpeHHss — 6,~(19 — 15)/2 = 2,0 °C;
- HapyxHas — 6, = (15,4 — 1,3)/2 = 7,05 °C.
P=19m A =42m% B = 4,421 m;A = 1,5B1/(m- °C); d, = 2,49 m;
U, = 0,345B1/(m?- °C); H, = 14,49B1/°C.
Mo Tabnuue E.1 npunmumatot § = 2,2 M.
. =42. 1’_5 2
pi 249V (1+22249)% +1

M, =0,37-19-1,5 In| 22
P 249

=16,78 B1/°C;

+ 1} = 6,68 Br/°C.

MpvHnmas z =1, o = 0,8 = 1, MOXHO NONYYUTb pacxod Tenna ans kaxgoro mecsua (cm. Tabnuuy M.2):

m -1
12
) +47.1 cos (6,284 - ~2),
12

®m = 14,49 (17,0 —7,98) — 16,78-2,0 - cos (6,284 - ) + 6,68 - 7,05 - cos (6,284~m1—;2) =

= 131 — 33,6 cos (6,284 - ’"1;1

Tabnwunua K2—Pacxog Tenna 3a mecsiy,

Mecsu, Aue. | ®eB. | MapT | Anmp. | Main | MioHb | Wionb | ABr. | CeH. | Okr. | Hos6pb | [ek.

Pacxop Tenna, BT 138 149 155 154 148 136 124 113 107 107 114 125

Ecnu oTonUTenbHbIN CE30H ANMTCA C Ha4ana ceHTAGps U 40 KOoHUA Man (AeBATb MECALEB), TO CPEAHUA pacxof,
Tenna B TeYeHWe 3Toro neproga no gaHHeiM Tabnuusl K.2 coctaensiet 133 BT.

AnbTepHaTUBHO, ncronbays ypasHeHus (A.4) u (A.5), T. e. UTHOPUPYA pasHocTb a3z, CpeaHnn pacxon Ternna 3a
OoTONUTENbHLIV CE30H ONpedensioT No ypaBHeHuio (cm. Tabnuuy M. 3):

@ =14,49(17,0-7,98)—0,3-16,78-2,0 + 0,3-6,68-7,05=131-10 + 14 = 135BT.
Ecnu BHYTpeHHAsA TemnepaTypa siBAsieTCs NOCTOsIHHOW M paeHa 20 °C:
@, = 174 + 47,1cos (6,284 ’"17;2).

Ta6nwuua K3 —Pacxog Tenna 3a mecsiy, 6e3 yueta pasHoctn a3

Mecsiy Aue. | ®eB. | MapT | Anp. | Mait | WioHb | Mionb | Aer. | CeH. | Okr. | Hos6pe | [ek.

Pacxop Tenna, Bt 215 | 221 215 198 174 151 133 127 133 151 174 198

CpepaHuii Tennosoi NoTok no Tabnuue K.3 (ceHTs6pb — main) pasex 187 BT.
Mo ypaeHeHuto (A.4) cpeaHnit TeNNOBON NOTOK (CeHTsI6pb — man) paseH 188 BT.
PasHocTb a3 okasbieaeT cnaboe BnusHME Ha CpegHWI pacxoa Tenna 3a oTonUTeNbHbIW Ce30H.
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Mpunoxenve JA
(cnpaBo4Hoe)

CBegeHUs 0 COOTBETCTBUM CCbITOYHbIX MEXAYHapoaHbIX CTaHAAPTOB
HaluMoHanbHbIM cTaHAapTaMm Poccuinckon degepaunmn

Ta6nwuua OA1

0O603HavYeHne CChINOYHOro CreneHb

0603HavYeHe U HaumeHoBaHWe COOTBETCTBYIOLLEro HaLoHanbHOro craHaapTa
MeXOyHapoaHoro ctaHaapta COOTBETCTBUA

1ISO 6946:2007 IDT FOCT P UCO 6946-2016 «KoHCTpyKuum orpaxxpaiolume CTponTernbHbIe
M uX anemeHTbl. MeTop pacyeta CONPOTMBNEHMs Tennonepegade w

koacbbuumeHTa Tennonepeaaqmn»
ISO 7345:1987 MOD FOCT P 55635—2013 (UCO 7345:1987) «Tennosas nsonsaums. ®nan-
Yeckue BenuyMHbl 1 onpegeneHnsa»

*

ISO 13789:2007 —

1ISO 14683:2007 NEQ FOCT P 54851—2011 «KoHCcTpyKuum orpaxkgaiowme CTpouTeNbHbIE He-
opHopogHble. Pacuet npuBeaeHHOrO CONPOTUBNEHUS Tennonepegaye»

* CoOTBETCTBYIOWMI HaUMOHasbHEIA cTaHAapT oTcyTcTeyeT. [lo ero NpuHATUA pekoMeHAyeTCH MCMonb3oBaTb
nepeBoA Ha PYCCKMIM s13blK AaHHOIO MeXAyHapoaHOro craHgapra.

MpumeyaHun e — B HacTosiwer Tabnuue Mcnonb30BaHbl Cnegylowme yenoeHsle 0603Ha4eHnsA CTeneHn CooT-
BETCTBUA CTaHAapTOB:

- IDT — naeHTn4HbIe cTaHAAapThl;

- MOD — mogucuumpoBaHHbie CTaHAAPThI;

- NEQ — HesKBMBaneHTHble CTaHAAPTHI.
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