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BBenenue

Hacrosiumme Meronuyeckue peKOMEHAAMU pa3paboTaHbl B Pa3BUTHE
nonokennit CII 50.13330 mns peanuzanud MPOEKTHUPOBIIMKAMH TpeOOBaHUH,
3QJI0)KEHHBIX B JCHCTBYIOIIMX HOPMATHUBHBIX MPABOBBIX aKTaX U JOKYMEHTax IO
CTaHJAApPTU3ALMK, M COJAEpk AT PEKOMEHJAIMU IO pacyeTy TEIUIONOTEPh H
PUBEIACHHOTO CONPOTHUBJICHUS Teruionepeaaye AJIEMEHTOB 3J1aHUH,
KOHTaKTHPYIOIIUX C €F0 OCHOBAHUEM.

Hacrosiue metoauyeckue peKoMeHAAMKU pa3padOTaHbl 1Jisi OpraHUu3alui,
OCYUIECTBJISIOIIMX NPOEKTUPOBAHUE 3[JaHUM, BKJIIOYAs WX TEIUIOBYIO 3allUTY, a
TaK)K€ MOTYT OBITh HCIOJIB30BaHbl MPU MOATOTOBKE CHEIUAINCTOB B
CTPOUTEIBHOU OTPACIIH.

B Hacrosmmx METOAMYECKUX PEKOMEHJALMUAX PacCMAaTPUBAIOTCS METOJIUKH
pacdyeTa IPUBEACHHBIX CONPOTUBICHUIN TEIUIONEpENade U pacdera TEIUIONOTEPh
JUIS 3JaHUI, UMEIOIUX Pa3JInYHbIE CIIOCOOBI KOHTAKTa C TPYHTOBBIM OCHOBAHHUEM,
Y YUYUTBHIBAIOTCS MOCTOSTHHBIE M3MEHEHHUs TeMIIepaTypbl HApY>KHOTO BO3AyXa M
IIPUCYTCTBHE TPYHTOBBIX BOJ O] 3/laHHEM.

B HacTosmmx METOIUYECKHX PEKOMEHAALMIX COAEPKATCS TPU METOJUKH,
MO3BOJISIONIME TPOBOJUTH PACUET TEIJIONOTEPh B OCHOBAHMSL:

- YIPOILIEHHAs OLICHOYHAasi METOAMKA Ha OCHOBE MCMOJIb30BaHUS TaOJUYHBIX
JAHHBIX MO TPUBEICHHOMY COINPOTHUBJICHUIO TEIUIONEpEeaaue OTAEIbHBIX 30H
KOHTAaKTa 3/1aHUsl C OCHOBAaHUEM — METOJl OJHOPOAHBIX 30H (MO3). MeToauka He
YUHUTBIBAET CE30HHBIE U3BMEHEHUS TEMIIEPATYPBL;

- aHaJIMTHYECKash METOAMKA, IMO3BOJIAIOMIAsl MPOBOJUTH OLEHKH CPEIHHMX
TEIUIONOTEPH 3a ONpeAESICHHbIN Meprol BpeMeHH (10 MecsiliaM, 32 OTONMUTEIbHbIN
CE30H M 3a I'0J) — METO/1 aHaluTu4Yeckoro pacuera (AMP);

- METOJIMKAa, OCHOBAaHHAs Ha MCIOJIb30BAaHWU PACUYETOB HECTAI[MOHAPHBIX
TEMIIEPAaTypHbIX MOJEH, — METOJ HECTAIMOHAPHBIX TEMIEPATyPHBIX MOJIEH

(MHTII).



B HacTOAIMX METOMMYECKUX PEKOMEHAALMAX MWCIOJIb30BaHbl JaHHbIC
(pusuko-maremMaTnyecKue W UHUCICHHBIE MOJEIU M PEe3yibTaTbl PacyeTOB),
nonyueHHsle B jaboparopusx HUNCD PAACH wu gpyrux HaydHoO-
HcclieIoBaTeNbCKUX opranu3anuii Poccuiickont @enepariuu u 3apyOeKHBIX CTpaH.

B npuiokeHusX K METOJUYECKUM PEKOMEHJALUSIM IPHUBEACHBI MPUMEPHI
pacyeToB TEIUIONOTEPh B OTAIUIMBAEMBIX 3[IaHUAX, & TAK)KE B HEOTAIUIMBAEMBIX
IIOMEIICHUX, KOHTAKTUPYIOIUX C OCHOBAHUEM.

[IpuMeHeHrne METOANYECKUX PEKOMEHIAlM HAMIPABIEHO HAa UCIOJIb30BAHUE
IIPU NPOEKTUPOBAHUU TEIUIOBOM 3aLIUTHI MAJO3TAKHBIX 3IaHHUM, a4 TAKKE MEPBBIX
Ta)Ked UM ATaked, 3ariayOJeHHbIX B OCHOBAHME, JJISI MHOTOATAXKHBIX 3JaHUM C
oOecrieyeHueM TpeOOBaHUM UX dHEPreTHYECKO 3(P(HEKTUBHOCTH U O0€30MaCHOCTH.
Hacrosmme MeToaMYecKME pPEKOMEHJAUUU II03BOJIAT IIOBBICUTH KauyeCTBO
BBITNIOJIHAEMBIX MPOEKTHBIX padOT 3a CUeT MOATAIHOTO pacyeTa TEeIIoNnepeHoca B
OCHOBAHMHM WU CMEXKHBIX KOHCTpYKUMsAX. [lomydaeMble AaHHBIE TO3BOJAT Oosee
TOYHO C(OPMYIUPOBaTH TPeOOBaHMSI K CHCTEME OTOIUIEHHS U CHPOrHO3MPOBATH
TEIJIOBIA)KHOCTHBIM  PEKUM KOHCTPYKIMH Ha CTaJHusIX CTPOUTENbCTBA U
JKCIUTyaTauuu. MeToauyeckue peKOMEHAAlNN TaKKe MOTYT ObITh MCIIOJIb30BaHbI
IpU MPOBEJECHUU MCCIEI0BATEIBCKUX PAOOT B 00JaCTHM HM3YyYEHHs MPOIECCOB
TEIJIONEPEHOCA B CTPOUTEIBHBIX OOBEKTAX.

Hacrosiiue meToauueckue peKOMEHJalUuu pa3paboTaHbl  aBTOPCKUM
kosuiektTuBoM HMMC® PAACH (pykoBoautenb paboOThl — KaHA. (QU3.-MaT. HAyK

A.FO. OxyHes, ACIOTHUTEIN — KaH. Gu3.-MaT. HayK E.B. Jlesun, K.C. [llacumsmn).



1 ObsacTh NIpUMEHEHU S

1.1 Hacrosimue METOIUYECKUEe PEKOMEHJAlUU PpaCIpOCTPAHSIIOTCS Ha
MaJlOdTaXKHbIE 3JaHUS (C YKMCIOM JTa)Xeh N0 JBYX) M TMOMEUICHUS TMEPBBIX U
3arayOJI€eHHBIX B OCHOBAaHUE JTaXKEW MHOTOITAXKHBIX 3JIaHUA UM COAepIKaT
PEKOMEH/IAIMHU [0 PACUeTy TEIUIONOTEPh B OCHOBAaHMAX 3/1aHUN. Pexomenparuu
OTHOCSITCSL K BHOBb BO3BOJMMBIM, PEKOHCTPYUPYEMBIM, MOJCPHU3UPYEMBIM WU
KalUTaJIbHO PEMOHTUPYEMBIM OTAILIMBAEMBIM 3aHUSIM U COOPYKECHUSIM.

1.2 Hacrosimue METOauYeCKUe PEKOMEHAAINN JIETATUZUPYIOT MPUIIOKECHUE
E CII 50.13330.2012 B vacTu mopsiaka pacuera NPUBEAECHHOIO CONPOTHBIECHUS
Teruionepeaaye (HparMeHTOB KOHCTPYKIIMH, KOHTAKTHPYIOUIUX C OCHOBAaHUEM, a
takke myHKT 5.7 CII 50.13330.2012 npu mpoBepke BBINOJHEHUS CAHUTAPHO-
TUTUEHUYECKOr0 TpeOOBaHMS Il BHYTPEHHHMX IOBEPXHOCTEH 3JIEMEHTOB

OTpaXKIJAIOIINX KOHCTPYKIUM, KOHTAKTUPYIOIIUX C TPYHTOBBIM OCHOBAHHEM.

2 HopmaTuBHBIE CCBLIKH

B HacTosmux METOIMYeCKUX PEKOMEH IAIUAX UCIIOIb30BaHbl HOPMATUBHBIC
CCBUIKHM Ha CIEAYIOIUE JOKYMEHTHI:

I'OCT 30494-2011 3panms xunble W oOmecTBeHHble. [lapameTpsr
MUKPOKJIUMATa B TOMEUISHUSIX

I'OCT P 54851-2011 KoHCTpyKIIMM CTpPOUTENBHBIE OTPaX)AAIOIINE
HEOJHOPOIHbIE. PacueT mpuBEIEHHOTO CONPOTUBIICHUS TEILJIONIEpeaade

I'OCT P 57188-2016 Yucnennoe MoaeaupoBanue (HU3NIESCKUX MPOIIECCOB.
TepMuHBI U onIpeeIICHUs

I'OCT P 573562016 / EN ISO 6946:2007 KoHCTpyKIIMU OTrpakaaroiiue
CTPOUTENIbHBIE U UX AJIEMEHTHI. MeTo1 pacueTra COMPOTUBJICHUS TEIJIONEpeaade u
kod(duireHTa Teroneperadn

CIT 50.13330.2012 «CHull 23-02-2003 TemnoBas 3ammTa 37aHHiD» (C
n3meHennem Ne 1)

CIT 131.13330.2018 «CHulI 23-01-99* CrpouTtenbHasi KTUMATOIOTHSD)



CanlluH 2.1.2.2645-10 CanuTtapHO-3MHAEMHOJIOTHYECKHE TPEeOOBAHUS K
YCJIOBUSIM MPOKUBAHUSA B KUJIBIX 3/IaHUAX U TTOMEILEHUIX
CanlluH 2.2.4.548-96 TI'uruenundeckue TpeOOBaHUS K MHUKPOKIUMATY

IMPONU3BOJACTBCHHBIX HOMGHIGHI/Iﬁ

I[Ipumeuanue — Ilpu 1moONB30BaHMM HACTOSAIIMMU METOAUYECKUMH PEKOMEHIALUIMHU
11eJ1ecO00pa3HO NMPOBEPUTH JIEHCTBUE CCHUIOYHBIX JAOKYMEHTOB B HMH(OPMAlLlMOHHON cUCTEMeE
o0IIero moibp30BaHusl — Ha ouuuanbHOM caiite deepanbHOTO areHTCTBA M0 TEXHUYECKOMY
PEryJIUMpOBaHUIO U METPOJIOTMH B ceTH MHTepHeT WM Mo eXerofHoMy HH(pOPMALMOHHOMY
ykazatentio «HannoHanbHbIe CTaHIApTHD, KOTOPBIA OMyOJMKOBaH MO COCTOSIHMIO Ha 1 siHBaps
TEKYILEro I'o/ia, U MO0 BBIITYCKAM €XEeMeCAYHOro HHGOPMaLMOHHOTO yka3arens «HaruonanbHble
CTAaHIApThD» 3a TEKyIMH roiA. Ecim 3aMeHEH CChUIOYHBIM JOKYMEHT, Ha KOTOpBIM JlaHa
HEJATUPOBAHHAs CCBUIKA, TO PEKOMEHIYETCS MCIOIb30BaTh JACHCTBYIOUIYIO BEPCHUIO 3TOrO
JIOKyMEHTa C YYETOM BCEX BHECEHHBIX B JaHHYI0 BEPCHI0 H3MEHEHHMH. Ecim 3ameHeH
CCBUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa [aTUPOBaHHAs CCBUIKA, TO PEKOMEHIYETCs
HCIIOJIb30BaTh BEPCUIO 3TOT0 JOKYMEHTA C YKa3aHHBIM BBILIE ['OJIOM YTBEPKIACHUS (IIPUHSITHS).
Ecin nocne yTBep:KIeHUS HACTOSAIIMX METOAMYECKUX PEKOMEHAALMH B CCHIIOYHBIA JOKYMEHT,
Ha KOTOPBIN JJaHa JAaTUPOBaHHAs CCHUIKA, BHECEHO M3MEHEHUE, 3aTParuBarollee MO0J0KEHUE, Ha
KOTOpOE JlaHa CChUIKA, TO 3TO IOJOXEHHE PEKOMEHIYeTCs HPUMEHSTh 0e3 yudeTa JTaHHOIo
n3MeHeHus. Eciii cChUIOYHBIN TOKYMEHT OTMEHEH 0e3 3aMEHBI, TO TOJI0XKEHHE, B KOTOPOM JaHa
CCBIJIKA HAa HEro, PEKOMEHIYeTCs NIPHUMEHATh B YacTH, HE 3aTparuBarolled 3Ty CCBUIKY.
CBeneHus O JIEHCTBHM CBOJAOB INPAaBHJ MOKHO HpoBepuTh B DepepanbHOM HH(DOPMAITMOHHOM
¢doHe cTaHIapToB.

3 TepMuHBI U onpeeIeHUS

B HacTOSmMX METOOUYECKUX PEKOMEHAAIUSAX MNPUMEHEHbl TEPMHUHBI IO
['OCT P 57188, a Takke CIENyIOIIME TEPMUHBI C COOTBETCTBYHOLIMMHU
ONpeICTICHUSIMU:

3.1 rpynToBO€e ocHOBaHHe: MaccuB IpyHTa IO 3aHUEM W BOJIM3W HETO,
yepe3 KOTOPBI OCYILECTBIISIETCS TEINIO0OMEH C BHYTPEHHUM 00BEMOM 31aHUS.

3.2 ko3¢ Ppunuent Termnonepenayu: Beanunna, oOpaTHasi CONPOTUBICHUIO
TeIIonepeaaye Wik NPUBEJECHHOMY CONPOTHUBIIEHUIO TEIIONEpeaaye AJIeMEHTa
KOHCTPYKIIHH.

3.3 MrHOBEeHHbIe 3HAYE€HUsl: 3HAUCHUS TEIUIONOTEPh U TMPUBEICHHOTO
COTNPOTUBJICHUSI TEIIoNepeaade, OMpeAeiieHHbIE 0 TEKYIIMM 3HA4YCHUSIM
TEIUIOBBIX MOTOKOB M TEpenajay TEMIIEpaTyp MEXKIy BHYTPEHHUM M HapYKHbIM

BO3/yXOM.



3.4 HecTamMOHApHOE TeMIlepaTypHoe moJie: TemreparypHoe IoJje,
U3MEHSIONICECs] BO BPEMCHHU.

3.5 miomaae ocHoBaHusi moja 3aanMeM: [Dmomanp mona mopaBana,
I[OKOJIFHOTO 3Ta)ka, IUTUTHI TI0 TPYHTY WJIH TOATIOJbS 3AaHUSI.

3.6 mnpuBeleHHOe CONMPOTHBJIEHHE Temionepenade: ConpoTHUBICHHUE
TeIionepeaye, YCpEeAHEHHOE M0  IUIOMAMM  JJIEMEHTa  OrpakKAArONINX
KOHCTPYKIMI WITH IDIOIIAA TPYHTOBOTO OCHOBAHHSI.

3.7 comporuBjeHHe Temionepeaade: OTHOIICHWE CpPEIHEH pPAa3HUIIBI
TEMIIEPAaTypbl MEXAYy BHYTPEHHHM U HApYXXHBIM BO3IYXOM WM MEKIY
OTaIUIMBaéMbIMU ¥ HEOTAIUTUBACMBIMU TIOMEIICHUSIMH K BEJIUYMHE CPEIHUX
TPAaHCMUCCHOHHBIX ~ TEIUIONOTEPh HAa CIWHUIEC IUIOMAAA  OTPaKIArOIINX
KOHCTPYKLWH WU TUIOMIAIM OCHOBAHUS IO 31aHUEM.

3.8 TemnepaTypHoe noJie: Pacnpenenennue teMneparypbl Ha TOBEPXHOCTH
WIN B 00bEeMe OrpaXkIarolieii KOHCTPYKIIMU WIIM TPYHTOBOTO OCHOBAHHUSI.

3.9 Tepmuyeckoe conporusjienne: OTHOIICHUE Pa3HUIIBI TEMIIEPATYPhI HA
IIPOTHBOIOJIOKHBIX TMOBEPXHOCTSX KOHCTPYKIIMHM K TUIOTHOCTH TOTOKA TEIIOTHI
4epe3 3Ty KOHCTPYKIHIO.

3.10 TpaHcMHCCHOHHBIE TelJIONoTepu: [ToTepu TEIUIOTH U3 BHYTPEHHETO
oObeMa 37aHUs 32 CYET TEIUIONMPOBOAHOCTH OTPAXKAAIONMX KOHCTPYKIUH U

IPYHTOBOI'O OCHOBAHHS.

4 OO01mMe MoJI0KeHus

4.1 TennomoTepu B 3/1aHUM OCYIIECTBIISIIOTCS 32 CUET TPAHCMHUCCUOHHOM
nepeayu Telia OKpPY’KamoIeMy BO3AYyXy dYepe3 oO00JI0uKy, YHOca Tera B
BEHTWISIIUOHHOM BO3/lyX€ M TPAaHCMHCCHOHHOW T€pelayd Temja TPYHTOBOMY
OCHOBAHUIO Y€PE3 AIIEMEHTHI, KOHTAKTUPYIOLIHUE C HUM.

4.2 VYpoBeHb TPAaHCMHUCCUOHHBIX TEIUIONOTEPh, NPUXOASAIIMXCS Ha
OCHOBAHUS 3JAaHUM, IS MAJOITAXHBIX 3JaHUA U COOPYKEHHH W ISl NEPBBIX U

33,FJ]}76J'I€HHBIX ATaXKe MHOTOATAXKHBIX SJIaHI/Iﬁ B 3aBHCHUMOCTH OT YCJIOBI/Iﬁ MOXET



COCTaBJISITh OT HECKOJIbKUX JO HECKOJbKUX JECATKOB MPOIEHTOB OT OOLIUX
TPAHCMUCCUOHHBIX TEIUIONOTEPb.

4.3 Tennonorepu 3AaHUA XAPAKTEPUYIOTCS CYMMOW €ro yJeJbHOU
TEIJIO3AIIUTHON U yAeNbHON BeHTusimoHHon xapaktepuctuk (CIT 50.13330).

4.4 VYnenpHas TEIUIO3AIUTHAs  XAapaKTEPUCTUKA 3aHHS  SBIIAETCS
HOPMHPYEMOU BEIMYMHON M OMNPENEISETCS B COOTBETCTBUU € MyHKTOM 5.5 CII
50.13330.2012.

4.5 YpenbHas TEMIo3alIUTHAs XapaKTEPUCTUKA 3JaHMS MPONOPLUUOHAIbHA
CyMME OTHOIIICHUM TUIomaAel pparMeHTOB 37aHUs, Ye€pe3 KOTOPbIE MPOUCXOASNT
TEIUIONIOTEPH, K HX IPUBEICHHOMY CONPOTUBIICHHIO TEILIONEpenade u
paccuuThIBaeTcs B cooTBeTcTBUM ¢ pritoxkennem JK CIT 50.13330.2012.

4.6 Ilpu »>KcrulyaTauuu 30aHUM JIOJDKHO  BBIIIOJIHATBCS  CAHUTAPHO-
TUTHEHHYecKoe TpeboBaHue B cooTBeTcTBUM ¢ TyHKTOM 5.7 CIT 50.13330.2012.

47 ®parmeHTamMu 3/1aHUS, MO KOTOPBIM pPAaCCUUTHIBACTCS y/AENIbHAS
TEIUIO3AIIUTHAS XApAKTEPUCTHKA M IPOBEPAETCS CAHUTAPHO-TUTHEHHYECKOE
TpeboBaHue, SIBISAIOTCS (PparMeHThl Temio3amuTHOM o0onouku (myHKT 3.38 CII
50.13330.2012), a Taxke (parMeHThl 37aHHS, UMEIOIIME KOHTAKT C TPYHTOBBIM
OCHOBAHHMEM, B YaCTHOCTH, MOBEPXHOCTH IOJOB WU CTEH, HAXOMASIIMXCS HUXKE
YPOBHSI TPYHTA.

4.8 TennooOMeH MEX]ly 3JaHUEM U T'PYHTOBBIM OCHOBAHHMEM OIPEAEIAETCS
TEIJI000MEHOM MEX]ly MOBEPXHOCTHhIO TPYHTA BOKPYT 3/IaHUS U OKPYKAIOIIKUM
BO3/yXOM, HAKOIUIEHUEM M OTHA4Y€l TeIla B MAacCHBE IPYHTa OCHOBaHUSI U B
I'PYHTE BOKPYT HETO0, a TAK)KE TEINIOOOMEHOM MEXKIY IPYHTOM U MPOTEKAIOIIUMU B
€ro TOJIIE TPYHTOBBIMU BOJAMHU.

4.9 TemonepeHoc B  TPYHTOBOM  OCHOBaHMM  3JaHUS  HMEET
HECTAallMOHAPHBIA  XapakTep, ONPECISIOMUNHCI CE30HHBIMU  U3MEHEHHUSIMU
TEMIIEpaTypbl  OKPY’)KaIOIIEro  BO3yXa M  CE30HHBIMHU  W3MEHEHUSIMU

BJIarOHACBINICHHOCTU I'PYHTA.



4.10 B cwiy OOJBIION TEMJOBOM HHEPLUMH TPYHTA, BOBJIECYECHHOTO B
TEIUIOOOMEH, CYTOYHBIC KOJeOaHUs TeMIIepaTypbl OKPYKAIOIIEro BO3JyXa B
npejenax OJIHUX CYTOK HE OKa3bIBaIOT 3aMETHOTO BIIMSIHUSI HAa MTHOBEHHBIC
3HAYCHUS TEIJIOTIOTEPb.

4.11 B ycioBHSIX TMOCTOSIHHO MPOTEKAOIIEr0  HECTalMOHAPHOIO
TEIUIONEPEHOCAa B TPYHTOBBIX OCHOBAHUSIX M €r0 BBICOKOHM TEIJIOBON WHEPIUU
MTHOBEHHOE 3HAUYCHHUE MPUBEACHHOTO COMPOTUBIICHHS TEILIONepeade rPyHTOBBIX
OCHOBAaHUW HEMPUMEHUMO [IJIi PAcyETOB TEIUIONOTEPh. BMECTO MTrHOBEHHBIX
3HAYCHUH CJIelyeT HCIOJIb30BaTh CPEJHHE 3HAUYCHHUS 3a OMNPECICHHBIA MEPHOI
BPEMCHH, HAIpUMeEp 3a TOJl, 3a OTONMUTEIbHBIA Mepro, 3a Haubosee XOJIOIHBIN
MeCsIIT U JIp.

4.12 3amura OT TEIJIONOTEPh B OCHOBAHMUS M BBINOJHEHHUE CAHUTAPHO-
rurueHndeckoro tpedoBanus no myHkty 5.7 CII 50.13330.2012 ayig cMexXHBIX €

OCHOBAaHHUCM HOMCI_HCHI/Iﬁ JOJDKHBI COOTBCTCTBOBATH TpC6OBaHI/I$IM,

ycranoBiieHHbIM B CanlIuH 2.1.2.2645, CaulluH 2.2.4.548, TOCT 30494.

S5 UcxoaHble JaHHbIE

5.1 TpeOyeMble njis pOBEACHUS PACUYETOB TEILIONOTEPh Ye€pe3 OCHOBAHUS
WUCXONHBIE  JAaHHBIE  JEJSATCA HA  4YETbIpe  TPYNNbl:  T€OMETPUYECKHUE,
Teropu3nIecKre, TeMIepaTypHble U T€0JIOTHYECKHUE.

5.2 HcxonHble JaHHbIE MOTYT OTHOCHUTBCS JIMOO K OJIHOM M3 Tpex
UCIOJIb3YEMBIX METOAMK pacyeTa, 1100 OJHOBPEMEHHO K HECKOJIBKUM METOUKAM.

5.3 'eomeTpuuyecKue MCXOAHBbIE JaHHbIE

K reomerpuyeckuM  HCXOAHBIM  JAHHBIM  OTHOCATCS  JIaHHBIE,
XapaKTepU3yIoUI1e KOHTAKT 3JaHHsI C OCHOBaAaHHEM U pa3Mephl pacueTHOM o0nacTu
npu ucnosibzoBanuu meroauku MHTII. B Tabnuue 5.1 npuBeneHsl nepeyeHb
TpeOyeMbIX AJI1 PacyETOB T'€OMETPUYECKHUX JAaHHBIX M UX NPUHAIJIEKHOCTh K

HCIIOJIb3YCMbIM MCTOJUKAM.



Tab6numa 5.1 — [lepedyeHb reoMeTPUYECKUX UCXOAHBIX JAHHBIX

HaumenoBanue napamerpa [IprHaJIe:KHOCTD K METOUKE
MO3 AMP MHTII

Jmuna 3panus L, M + + +
[Iupuna 3nanus B, m + +" +
[Tnomans OCHOBaHUS MO 3AAHUEM S, M? — +* +*
Jlnvna nepumerpa 31aHus P, M — + +
BricoTa 3ariny0ieHHON B IPYHT 4acTu + + +
31aHus (OT MMoJIa IO YPOBHS TPYHTA) Z, M
['myOvHa pacueTHO# 001acTH B IPYHTE OT — — +
BEPXHEro ypoBHs 3emiu h, M
[Iupuna pacyeTHO# obmacTH |, M - — +
TosnmuHa [OKOJBHON YaCTH CTEHBI 3aHUs — + +
W, M

" He 3amaercs eciu 3a1anbl S u P.

** 3amaercs I 3MaHUMN CIOKHOM (POPMBI B TOPU30OHTAILHOM CCUECHHH.

5.4 Temopusnyeckne UCXOAHbIE JaHHbIE

K TemnopusznueckuM HCXOAHBIM JaHHBIM OTHOCSTCS TEIUIO(pU3UYECKUE
CBOMCTBA TPYHTOBOI'O OCHOBAHMS, a TAK)KE JJIEMEHTOB 37aHUs, KOHTAKTUPYIOIIUX
c ocHoBaHueM. K HuUM oTHOcATCS KO3(h(UIMEHTHl TEMIONPOBOIHOCTH TPYHTA,
YACIbHBIE TEIUIOEMKOCTH TPYHTa, TEPMUYECKOE COINPOTUBICHUE DIEMEHTOB
3M1aHUS, KOHTAKTHPYIOIIMX C TPYHTOBBIM  OCHOBAaHUEM, TEPMHUUYECKOE
CONPOTHBIIEHUE TOBEPXHOCTU TIpyHTa BOKPYr 3JaHUS U KOI(PPUIMEHTHI
TEIUIOOTAAaYM B BO3IyX. B Tabmuue 5.2 mpuBeaeHbl TpeOyeMmble ISl pacueToB

TGHJ’IO(l)I/ISI/I‘IeCKI/IX JAAaHHBIC U UX IIPUHAAJICKHOCTD K HUCIIOJIb3YEMbBIM MCTOJHUKAM.



Tab6numa 5.2 — [lepeyeHb Temaopu3n4ecKNX UCXOTHBIX TaHHBIX

HaumenoBanue napamerpa [IprHaJIEKHOCTD K METOUKE
MO3 AMP MHTII
KoadpuureHT TermonpoBogHOCTH IpyHTa — + +*

i ero cioes A, Br/(m-°C)

VY nenbHas TEMJI0EMKOCTh IPYHTA HIIU €r0 — + +

cnoes ¢, JIx/(m3-°C)

Tepmudeckue CONPOTUBIEHUS BHYTPEHHHUX + + +
3JIECMCHTOB 3JaHUs, KOHTAKTUPYIOLIHUX C

ocHoBanueM I, M2-°C/Bt

TepMI/I‘IeCKOC COIIPOTHUBJICHUC ITOBCPXHOCTHU

rpyHTa BHE 31aHus i, M?-°C/BT - + +

KoaddunmeHT TernooTnayn Bo3ayxy

BHYTPH 31aHusA Qlin~, BT/(M?-°C) - + +

Kosddunuent TermnooTnayn HapyKHOMY

BO3YXY Olout y BT/(M?-°C) - + +

Hcnonb3yercss HECKOJNBKO 3HAUYEHUM, €CIU TPYHT HMEET CIIOUCTYIO CTPYKTypy C
OTJIMYAOIIMMHUCS TETNTOPU3NYECKUMU CBONCTBAMHU.
™ 3amaeTcs, eClM 3aHME UMEET YTEIUIEHHYI0 OTMOCTKY M (MJIM) YUUTBHIBAETCS YTEIUIEHUE
MHBIM UCKYCCTBEHHBIM WJIM €CTECTBEHHBIM 00pa3oM.

** Cormacuo tadmumam 4 u 6 CIT 50.13330.2012.

5.5 TemneparypHble HCXOAHbIE TaHHbIE
K TemnepaTypHbIM UCXOIHBIM JaHHBIM OTHOCATCS JIAaHHBIC TI0 TeMIepaType

HapY>KHOTO ¥ BHYTPEHHETO Bo3ayxa (Tabmua 5.3).




Tab6nuna 5.3 — [lepeyeHb TeMNEePATYPHBIX HCXOAHBIX JAHHBIX

HaunmenoBanue mapamMmeTpa

HpI/IHaI[JIC}KHOCTB K MCTOJIHKC

MO3

AMP

MHTII

TemnepaTtypa BO31yXa OTAIIIMBAEMBIX

nomemenuii T, °C

JleTanu3upoBaHHas TemIneparypa

Hapy»HOro Bo3myxaT,, , °C

CpenHecyTOYHbIE 3HAYCHHUS

*kk

ut !

TeMIIEpaTypbl Hapy>KHOTO BO31yxa T,

°C

CpenHss TemiiepaTypa Hapy>KHOTO

BO3yXa [ i-ro mecana T, 4, °C

iout

CpenHeronoBasi TEMIIEpaTypa Hapy>KHOTO

Bosayxa I, >, °C

AMIUIMTY 12 KOJIEOAHUM CpEeTHEMECSYHBIX
TEMIIEPATYp HApy>KHOI'0 BO3/yXa 3a

rozoBoii nepuox 1., °C

out 2

TeMriepatypa Hapy>KHOTO BO3lyXa C

obecnieyernnocteo 0,94 T,,, "®, °C

Cpennsig 32 OTONUTENIBHBIN TTEPUO/T

TeMIepaTypa Hapy»KHOTO BO3ayXa Con

°C




Hanmenosanue napamerpa [IprHAaAIEKHOCTD K METOIMKE

MO3 AMP MHTII

Cormacao T'OCT 30494 no MakcCMManbHBIM 3HAYCHHUSM OINTHMAIHLHOU
TEMIIEPATYPBL.
* 3ayjaeTcs Ha MepUOJ OJHOIO TOJIa ¢ IeTau3aluel B Ipeenax KakIablX CyTOK.
" 3amaercs Ha NEPUOJ OJHOTO roga B BUJE CPENHECYTOYHBIX 3HAYEHHH II0
apXMBHBIM METEOPOJIOTHYECKUM JAHHBIM.
*4 3amaeTcs Ha MEpPUOJ OJHOIO T0/a MO APXUBHBIM METEOPOJIOTMUECKUM JIAHHBIM.
> PaccuUMTHIBAETCS 10 CPEJHEMECAYHBIM 3HAUYCHUAM JUIS KaKIOrO Mecsla Mo
APXMBHBIM METEOPOJIOTUYECKAM JaHHBIM.
6 Cormacuo CIT 131.13330.2018, tabauma 3.1.
I Cornacuo CII 131.13330.2018, Ta6muua 3.1, u CIT 50.13330.2012, paszen 3.

5.6 I'eosrornueckue HCXO0AHBbIC JAaHHBIC
K reonornueckum HCXOAHBIM JAaHHBIM OTHOCATCA I‘J'IY6I/IHa 3aJICIraHMA
IMOBCPXHOCTHU T'PYHTOBBIX BOJ M HMHTCHCHBHOCTH HX IIOTOKA. HpI/IHaIIJIe}KHOCTI)

TpeOyeMbIM JaHHBIX K METOJAMKAM IIpUBEJeHA B Tadiuie 5.4.

Tabnuua 5.4 —IlepeyeHb JaHHBIX 10 TPYHTOBBLIM BOJAaM

HaumenoBanue napamerpa [TpuHaaIEKHOCTH K METOIUKE

MO3 AMP MHTII

['myO6uHa MOBEpXHOCTH BOJ| HUXKE

BEPXHETO YPOBHS IpyHTa Z,, M — + +

Cpennsis IIIOTHOCTH MOTOKA BOJIBI (w,

M3/M2/¢c — + +




6 MeTtoanka pacyera TeIJIONOTEPb W NMPUBEIEHHOI0 CONMPOTHBJIEHUS
Temjionepeaadye B rpyHTOBOE OCHOBAHUE METOA0M OJJHOPOAHBIX 30H (MO3)

6.1 [lanHas MeToaMKa OCHOBaHa Ha OOOOIIEHHH psia AHATUTHYECKUX
HCCIICIOBAHUM MO TEIUIONEPEHOCY B TPYHTAaX, BHIMTOJIHEHHBIX B MIEPBOM MOJOBUHE
XX Beka [1], [2].

6.2 Meronuka MOXET OBITh MPUMEHEHA KaK OIICHOYHAs, KOTJa TOYHBIE
3HAQYCHHUSl TEIJIONOTEPh B TPYHTOBBICE OCHOBAaHUS HE TPEOYIOTCS, HAlpuMep B
YCIOBUSAX U30BITOUHBIX TEIUIOBBIJCICHUN B MOMEIICHUSAX, CMEXKHBIX C TPYHTOBBIM
OCHOBaHHEM (TTOABAJIbHBIE M IIOKOJIbHBIC IOMEIIEHUS, B KOTOPBIX pPa3MEIICHO
WH)KCHEPHO-TEXHUYECKOoe  O0OpyJOBaHWE, IPH  OKCIUIyaTalldd  KOTOPOTO
MPOUCXOJAT TETUIOBBIJCICHUSA).

6.3 /lanHas MeToAMKa yCTaHABIMBACT:

- pa30MBKY MOBEPXHOCTH KOHTAKTa 3/JaHUSl ¢ TPYHTOBBIM OCHOBAaHHUEM Ha
30HBI, TMPUHATHIC OJHOPOJHBIMU IO BEJIMYMHE NPUBEICHHOTO COMPOTHUBICHUS
TeIIonepeaaye;

- BeIMYuMHYy 0a30BOr0  3HAYCHUS  MPUBEIAECHHOIO  COMPOTHBIICHUS
Terionepeaaye sl KaXa0u U3 30H;

- KOPPEKTUPOBKY Oa30BBIX 3HAUYCHUN C YUYETOM HAJIMYUS YTETUISIOIIUX

CJIOEB;
- pacyeT MOJIHOTO 3HAaYEeHUS IIPUBEJACHHOIO CONIPOTUBIICHUS TEIIONEpeIaye;
- OLEHOYHBIA pacueT CpPEeIHETOJOBBIX TEIJIONOTEPh Yepe3 TIPYHTOBOE
OCHOBAHHUE.

6.4 Pa30uBKYy NOBEpPXHOCTHM KOHTaKTa 3/JaHHS C TPYHTOM IIPOBOJSAT B
coorBerctBuM ¢ mnyHktom E.7 CII 50.13330.2012 u [3, mynkr 5.3]. Bcro
MOBEPXHOCTh KOHTAaKTa JCJAT Ha 4YeThipe nmocienoBarenabHbie 30HbI (1, 11, 111 u 1V)
ot kpaeB 3xanus. 3oubl |, I, Il umeroT mupuny mo 2 M, a 3ona |1V BkiItouaer
OCTaBIIIYIOCS TUIOLIAAb. 30HA | HAUMHAeTCA OT YPOBHS 3€MJIM JJIs 3arJyOJICHHBIX B
TPYHT TIOMEIICHUN WX OT CTeH — JiJIs He3arnyOneHHbsix. Ecnu rimyOuna moaBsana
HE KpaTHa 2 M, TO COOTBETCTBYIOIIIAsl 30HA YACTUYHO MEPEXOJAUT CO CTEHBI Ha MOJI

noxsana. Kaxnas us 308 umeer mromans (M%) Sy, Si, Sui, Siv COOTBETCTBEHHO.
10



6.5 B Tom cnydae, Korga CT€Hbl M TIOJI HE HUMEIOT YTEIUICHUS WU

KO3 PHIUEHT TEIUIONPOBOJHOCTH yTemieHus A > 1,2 Bt/(m-°C), npuBeicHHbIC

COIIPOTHBJICHHUS TEILIONEpeade A Kax a0 u3 30H, (M?-°C)/BT, UMEIOT 3HAUECHUS:
Ri=21;,Ry=4,3;, Ry =8,6; Ry =142

6.6 B ToM cnmyudae, Korma yTEIUIGHHS HMEIOT  KO3(G(UIUEHT

teronpoBogHoctd A <1,2  B1/(M°C), mnpuBEICHHBIE  COMPOTHBICHUS

TerJionepeaaye JOJKHBI OBITh JIOMOJHEHBl TEPMUYECKUMH COMPOTUBICHUSMU

yrerenus I (m?-°C/Br):

RO,i =R+, (1)

rae | —Homep 3ou5I (I, 11, 1, 1V).
6.7 TepMudecKkre COMPOTHBIICHUS IS OJMHOCIONWHBIX WJIM MHOTOCIIOMHBIX

YTGHHGHHﬁ, BKIIIOYAOIIUX TAKXKXC W BO3AYIIHBIC CJIOH, PACCHHUTBIBAIOT COIJIACHO

npunioxennto E CIT 50.13330.2012 wm no [3], [4] xak
IR L
r _er _ZT , (2)
J | |
rae o j — TOJILIMHA J-To cios, M;

A j ~K03(hGUIMEHT TEMIONPOBOAHOCTH AaHHOrO ci1ost, B1/(m-°C).

6.8 Jlns 1oNoB, YCTAaHOBJIEHHBIX Ha Jlarax, MpPU pacyeTre OOIIero
COTNPOTUBJICHUS TEIIONEepeaadye BBOSAT MOBBIIAIONINI KO Puiment
Iio,i =118R,;. (3)
6.9 Ha ocHOBe pacCuMTaHHBIX JUISI KaXIOM U3 30H NPUBEICHHBIX
conportuBieHuit Termonepenaade coriaacao CII 50.13330.2012 (popmyna (E.5))
BBIYUCIISIETCS 0011Iee PUBEICHHOE CONMPOTUBIICHUE TEIUIONEepeauye B OCHOBAHUE
>

Ro :m (4)

6.10 OtueHOuHYIO BeMMUMHY KOA(h@UIMEHTa Teryonepeaadyr OT 3JaHusl B
ocHoBanue, Bt/(M?-°C), paccumteiBaror cormacHo CIT 50.13330.2012 (popmyna

(E.3)):

11



U== (5)

6.11 OneHoYHyI0 BEIMYMHY CPEAHErOJ0BOM MOIIHOCTH TEIUIONOTEPh W3

3JaHuA B OCHOBAHUC, BT, PaCcCUYUTBIBAIOT 110 (bOpMyJIe
D :U(-l:;ut _Tin)ZSi : (6)

6.12 Ilpumep pacyera TEmJIONOTEPh M NPUBEAECHHOTO COINPOTUBICHUS
TEIUIoNepeaye B TpyHTOBOE OCHOBaHHE cornacHo MO3 u ycnoBusi, IpH KOTOPBIX

JaHHasa MCTOAHNKA MOXKCT OBITH HCII0JIB30BdHA, IIPUBCACHBI B ITPUIOKCHHUHN A.

12



7 AHajauTH4YecKasi MeTOJMKa pacyera TeIUIONOTepb M NPHUBEICHHOI0
CONPOTHUBJICHUS TeIUIoNepeaade B IPYHTOBOe ocHOBaHue (AMP)

7.1 Jlannas meroauka ucnoisdyetr nonoxenus CII 50.13330, TOCT P
54851, TOCT P 57356, kacaromuecs pacyeToB MPUBEICHHOTO COIPOTUBIICHHS
TEIIONepeaadye OrpaXxaatoluX KOHCTPYKIUM.

7.2 Metoguka MOXeT ObITh MPUMEHEHA ISl CIIy4aeB, KOrJa IPYHT WMEET
MPOCTYIO CTPYKTYPY C MOCTOSHHBIMU KOX(GOUIIMEHTOM TEIUIONPOBOJHOCTH U
YAEIBbHON TEMIOEMKOCTBIO.

7.3 110 TOYHOCTH pacyeTOB METOANKA SIBISETCS OLIEHOUYHOW U MCHOJIb3YETCH,
KOI'Jla TOYHbIE 3HAUYEHHUS TEIUIONOTEPh B TPYHTOBBIE OCHOBAHMS HE TpeOyroTCs, a
TaK)Xe HEe TPEOYIOTCS UX JAETAIU3UPOBAHHBIC 3HAYECHHUSI 10 3JIEMEHTaM 3/1aHHsI U TI0
BPEMEHH.

7.4 JlaHHAst METOIMKA YCTaHABIMBAET:

- pacyeT NpHUBEACHHBIX COMPOTUBJIECHUN Terulonepeaade u Ko3pPpuuueHTon
TeIUIonepeaayn sl 3JEMEHTOB OTAaIlJIMBAEMOTO 3JaHUs, KOHTAKTHPYIOIIHNX C
TPYHTOM (II0JIOB IO TPYHTY JUJISl HE3ArIyOJICHHBIX MOMEUIEHUH, MTOJIOB U CTEH IS
3ariayOJeHHBIX TTOMEIICHH );

- pacueT KO3(DPUIMEHTOB TEIUIoONepeaauynd sl OTaluIMBAaEMOro MOJABaa,
HEOTAIIMBAEMOr0 MOJ(Bajia M YaCTUYHO OTAIlJIMBAEMOTI0 MO/IBAJIA;

- pacuer cpeaHEed MOLIHOCTH pacxoda TeIula 4epe3 IPYHT OTAENBbHO IS
KQ)KJI0TO MeCsLa, JAJI XOJOJAHOTO U TEIJIOro MepruoIoB, Uil T0/1a B CPEIHEM;

- Y4€T B pacyeTax TEIUIONPOBOJIHBIX AIEMEHTOB Y3JIOB COINPSKEHUN «CTEHA
— MIEPEKPBITUEY;

- yYeT B pacuerax TEIJIOU30JIMPYIONIMX 3JIEMEHTOB, YCTAHOBJICHHBIX Ha
CTeHaX BOJIM3U MEPEKPHITHS WK HA KPAIO MEPEKPHITUS TI0]T HUM;

- YUYeT B pacyeTax BIUSHUS MPOTOYHBIX TPYHTOBBIX BOJI.

7.5 B pacuerax uMCHONB3YIOTCA MAPAMETPUUYECKUE BEJIMYKMHBI, YKAa3aHHBIE B

7.5.1n735.2.

13



7.5.1 PacyeTHasi LIMPUHA 31AHUSA

JlaHHYI0 BEJIMYMHY HCIOJB3YIOT, JJII TOrO YTOOBI YYECTh TPEXMEPHYIO
OPUPOAY TEIUIONEPEHOCA B OCHOBAaHUM M CIOXKHYIO (OpMy 3HaHHS IO €ro
HIDKHEMY TIepuMeTpy. OnpenenstoT Kak IUIOIIaJb OCHOBAaHUS IMOJ 30AaHUEM,

OTHCCCHHYIO K ITOJIOBUHC IICPpUMETPA 3JaHNA:

A

B :W, (7)

rae A — IIoIanab OCHOBAHUS 110 31aHUEM, M2;
P — mepumetp, M, 3a1a€TCs 110 HAPYKHOMY TIEPUMETPY 3IaHHMS.

[Tpu 3amannu A u P HapysKHbIE HCOTAIUTHBACMBIC IIPUCTPOUKH B UX pacueT
HE BXOJT.

7.5.2 JKBUBAJIEHTHAS TOJIIUHA

OKBUBAJICHTHAsl TOJIIMHA TPEJICTaBIACT COOOM TOJIIMHY CIIOS TPYHTA,
KOTOpass o0ecrneynMBaeT TO JK€ COINPOTHUBJIICHHE TEIUIONepenaye, 4YTo U
paccMaTpuBaeMasi KOHCTPYKIUS 3JaHUsT BMECTE€ C TPYHTOBBIM OCHOBAHUEM.
OKBHUBAJIECHTHYIO TOJIHUHY PACCUUTHIBAIOT OTAEJIBHO JUIS MOJIa MO TPYHTY W IS
CTEH, 3ariayO0JICHHBIX B TPYHT (CTEHBI MOj[Bajia). PacueTsl mpoBOASIT O PopMyiaM:

- JI I10J1a

1 1
di =W+A| —+r1, + : (8)
t Uin f ALout

rae W — TOJNIIUHA CTEHBI, M;
A — k03 DULMEHT TEemIoNpPOBOAHOCTH IrpyHTa, BT/(M-°C);

I, — TepMUYECKOE conpoTUBIeHHue nona, (M?-°C)/Br;
O, — KO3 UIMEHT TEIUIO0TAAYH BHYTPEHHEMY BO3AyXy, Br/(M?-°C);
Oloyt — KOO(QPUIMEHT TEMIOOTAAYE HAPYKHOMY Bo3ayXy, B1/(Mm?-°C);

- 1JIs1 CTCHBI

d,=W+A 1 +r, + ! , 9

OLin oyt

rac I’W — TCPMHUYICCKOC COITPOTHUBIICHNUC CTCHEI.

14



Tepmuueckue conpotusieHust I, u [, paccuuTbiBalOT 1o (opmyie (2).

KoaddurnuenTs! Temnootnaun 3anaioT B cooTBeTcTBUM ¢ Tabmunamu 4 u 6 CII

50.13330.2012. KosdduuueHT TeEmIooTAaud HAPYKHOMY  BO3IYXY Oyt

IMPUHUMAIOT IJI1 3UMHHUX YCHOBHﬁ.

7.6 Pacyer mnpuBeIeHHBIX CONPOTHUBJICHHUH TelJionepegave u
K03(ppuuHEeHTOB Temaonepesayu

7.6.1 IlpuBeneHHOE COMPOTHBICHHWE TEIUIONEpeAaue s IOJIOB
HE3arNyOJICHHBIX  JTaXEeW  oTaluMBaeMblXx 3JaHUN  (IJIMTAa 10 TPYHTY)
PaCCUMTHIBAIOT B 3aBUCUMOCTH OT SKBUBAJICHTHOM TOJIIINHBI:

- B Clly4ae dt <B' (HeremIoM30IMpOBAHHBIA WM  yYMEPEHHO
TEIUIOU30JIMPOBAHHBIA TO0JI) COINPOTHUBIICHHE TEIUIONEpeaadye BBIYUCISAIOT II0
dbopmyiie

-1

_nB'+d, In nB'+1 | (10)

20 d,

R,

- B ciaydae O, >B' (xopomo yTemneHHBI TO0J) COMPOTHBICHUE

TeIIonepeaade BEIYUCIISIOT 110 (hopMyIie

457B'
Rozw_ (11)

7.6.2 Koadpdumment temtonepenaun U, u sddexruBHbii KOdIPPUIIEHT

teruonepenaun U’ paccUMTHIBAIOT KaK BEIUYMHY, OOPATHYHO IMPHBEICHHOMY
CONPOTHUBJIEHUIO TEIUIONIEpEaaye:
U,=U'=1/R,. (12)
7.6.3 llpuBeneHHbIE CONPOTHUBICHUS TeIIoNepeaadye A 3ariyOJIeHHOrO
Taka (OTaIUIMBaeMble IIOKOJBHBIA 3Ta)X WM MOJBAJ) PACCUUTHIBAIOT, Kak
yka3aHo B 7.6.3.1 n 7.6.3.2.
7.6.3.1 Teronepeaaya uepes MoJIbl

Termonepenady dyepes Mojabl PACCUUTHIBAIOT 1O (hOpMyJiaM:

15



- st cra6o yremtenssix monos (d, +0,5z < B’)

-1

_nB’+d;+0,5z nB’ _
R, = o7 IHLdt 1052 +1] , (13)
- It Xopoto yremieHHsix noinos (d; +0,52>B’)
Rf=0’457B,+dt+0’52. (14)

A

3nech Z — rimyOuHa roABaia OT HapyKHOTO YPOBHS FPYHTA, M.

7.6.3.2 Temonepenaya yepe3 CTEHbI
Pacyer nmpuBENEHHOTO  CONPOTHBICHUS  TEIUIONEpenadye  MPOBOJAT

pa3sIndYHbIMHA CIIoco0aM# B 3aBHCHMOCTH OT COOTHOIICHMS MCKAY BCIIMYMHAMU

SKBUBAJICHTHOM TONIIUHEI 0, 1 dw.

Ecmu d,, >d;, To

-1
0,5d, 4
Ry, = 7 [£1+ d Z]Iniaﬂﬂ : (15)

Ecnu d, <d,, To B hopmyse (15) d; cienyer 3amenuts Ha d,,.

7.6.4 Koadpdummentsl Temionepenaynd s 3ariayOJEHHOrO  ATaxka
pPacCUMTHIBAIOT MO (hopMyJiam:

- 14 T10J1a
1
pf — R_f ; (16)
- IJIs1 CTEH
Uw=—". (17)

7.6.5 DddexTuBHBIN KOIDPUITUEHT TEIIIONEepeaYn 3arIyOJICHHOTO dTaXa,
OJTHOBPEMEHHO YUYWTHIBAIOIMINNA IO W CTEHBI, CONPHUKACAIONIUECS C TPYHTOM,
PACCUHTHIBAIOT IO YPABHEHUIO

_Upf -A+U - P-Z

A+P-z (18)
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7.6.6 Jlns HeoTaruIMBaeMbIX IMOJABAJOB, BEHTUJIUPYEMbIX HAPYKHBIM
BO3J[yXOM M OTACJIICHHBIX OT OTAIUIMBAEMOTO 3Ta)ka MoJoM, 3(PPeKTUBHBIN

KO3 GUIIUEHT TEIIoNepe1adll BRIYUCIIAIOT 10 popMyJie

1_1, A
U~ U, AU_+zPU,,+hPU,+0,33V"

(19)

rIe Upf 51 Upw — KO03(hUIMEHTH TEIUIoNepeiaud ToJla W CTEH I0JBalia,

BEIUHCIIsIeMBIe TI0 hopmyam (16), (17);

UW - KOB(I)(i)I/IHI/IeHT TCIUIonepcaAa4Yn CTCHBI II0ABAJIA, pacnonomeHHoﬁ BBIIIIC

YPOBHS HAPY>KHOTO TPYHTA U MMEFOILEH BBICOTY N;
V' — B0o31yx000MeH MOBaNa C HAPYKHBIM BO3IyXOM, M>/4;

U, — xospdunuent rennonepenaun mona (MEPEKPHITHS) BHILEPACTIONOKEHHOTO

OTaIUIMBAEMOr0 MOMEIICHUS, BBIYUCISIEMbIN 110 (hopMyIie

1

" 1a,+r, +1/a,’ (20)

34CCh O(,l )51 0(,2 - KOB(b(l)I/II_[I/IGHTLI TCIIIOOT a4 BerHeﬁ U HUKHEU IIOBCPXHOCTHU

10J1a;

I, — TEPMUYECKOE COTMPOTUBIIEHHE ITOJIA.

Ecnu BenuunHa Bo3ayxooOmeHa V He U3BECTHA, TO €€ ONPEACISIOT UCXOs
13 KPaTHOCTH BO3yX000OMeHa, pasHoii 0,3 u L,

7.6.7 Ins YacTU4YHO OTAIJIMBAEMOrO IIOABajla IPOBOJAT JBa pacyera
s dextrBHOrO KOdDUIIMEHTa TeIUIoNepeaadyd — pacdeT, Korjga MoJBal
MOJHOCTBIO  OTAIUIMBAEMBI, M  pacyer, Korja MOABal  IOJHOCTBIO
HeoTaruiiBaemblid.  [lodydyeHHble  JaHHBIE CYMMHUPYIOT — IPONOPLMOHAIBHO
IJIOIIAM CTEH W IoJla [MOJBajla, KOHTAKTHPYIOIIMX C TPYHTOM, JMJISI €ro
OTaIJIMBAEMOW W HEOTAININBAEMOW YaCTEN.

7.6.8 Ha ocHOBe BBIYUCIECHHBIX 3(PPEKTUBHBIX  KOIP(DULIMEHTOB
teruoniepenaun U’ mo  dopmyne (21) mnpoBomst pacuer KoddduineHTa
CTal[MOHAPHOM Terionepeaayu B rpyHT, BT/°C, g 31aHus B 11€J10M:

H=AU". (21)
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7.7 Pacyer MOIIHOCTH Pacxo/a TemJa yepe3 rPYHT JJIsl ONpeaeJeHHbIX
Nepuoa0B

7.77.1 PacueTy noayiexkaT CpeIHHAE 3a MEPUOJ] BETUYNHBI.

7.7.2 Cpennsis MOUIHOCTh pacxoja TeIUla 4Yepe3 TPYHT MOXKET ObITh
paccuMTaHa ISl KaXA0ro Mecsa, Il OTOMUTEILHOIO CE30Ha U JIJIsl BCETO ro/ia.

7.7.3 1lpm pacdere CpeaHEW MOIIHOCTH PACXOJOB TEIUIa HMCIOIB3YKOTCS
CJIEAYIOIIUE AaHHBIE IO TEMIIEpPATYypE:

- TeMmmepaTypa BHYTPEHHETO BO3/lyXa OTAIUIMBA€MbIX MOMEIICHUN
MPUHUMAETCS TOCTOSHHOM, PaBHOM MAaKCHUMaJbHOMY 3HAYEHUIO ONTUMAJIBHOU
TEMIIEPATYphl A MOMEIIeHUs: JaHHOTO Thma B cooTBeTcTBUM ¢ 'OCT 30494;

- TEMIIEpATypa HAPYKHOTO BO3AyXa, °C, 3a/1aeTCs B BUJE CPEIHEN T'OJI0BOM

~ j—

TeMmIeparypel | CPCIHEMECSIUHBIX TEMIlEpaTyp B TEUEHHE roma I, |

out ?

aMIUTUTY/IbI KOJIEOAHUM CpEeIHEMECSIUHBIX TEMIIEpaTyp B Te€UeHue roja T, .

7.7.4 AMmuTyny KoJeOaHMl CpeAHEMECSYHBIX TEMIIEPATyp BBIUYUCISIOT
KaK TMOJIyCYMMY MHHHMAJIbHOIO W MaKCUMAaJbHOTO 3HAYEHUN CpPEIHEMECSYHOU
TEMIIEpaTypbl B TEUEHHUE IOJ1a.

7.7.5 3HadyeHus TemmepaTypbl ISl PACUETOB JOJDKHBI OBITh MOJYYEHBI U3
apXMBa METEOPOJOTUYECKHUX JAHHBIX IO PErMOHY ISl TUIIMYHOTO TOJA.

7.7.6 B ciyyae HENOMHOTHl APXMBHBIX METEOPOJOTUYECKUX JaHHBIX

COOTHOILICHHS MEX]ly TEMIIEpATYpaMu 3aJJal0TCS B BUJI€ 3aKOHA KOCHUHYCa:

-rm,out =fout —Tou COS(ZTCm_ n) J (22)
12
rage M — HoOMEp TEKYIIETO MECIa;
N — HOMep Mecsma, B KOTOpoM Oblsla MUHHMMAJbHAs HapyXHas TeMIepaTypa
(MOKeT OBITH HE LIEJIBIM YUCIIOM).

7.7.7 CpenHio MOIIHOCTH pacxoja Temiaa, BT, s Kaxaoro mecsia

BBIYUCIISIOT IO popmyrie (23):

@, =H(T, T,

out

= m-n-f3
)+HpeT0utcos(2n T j (23)
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raie B — oTcraBaHME M3MEHEHUH TEIUIOBOIO MOTOKAa OT U3MEHEHMH HapyKHOU
TeMIepaTypsl (B €IMHHUIIAX MecsleB). BenuduHa [3 JOCTATOYHO TOYHO MOXKET

OBITh  BBIYMCJICHA MCTOJAOM  HCCTALIMOHAPHBLIX  TCMIICPATYPHBIX mojeu ¢
HCII0JIb30BaHUEM 3HAUCHUM yI[GJ'IBHOﬁ TCINIOCMKOCTH I'pyHTA.

B d¢opmyne (23) BenuuuHa Hpea B1/°C, mnpencraBinser co0oii
KO3 UIIMEHT, OTBEYAIOUIMIl 3a HECTAIIMOHAPHYIO TEIJIoNepenayy oOT TpyHTa

Hapy’)KHOMY BO3ayXy B romoBom Imkie. IlpowsBenenne H T~ moxker ObITH

pe * out

OIICHEHO METOJIOM HECTAIlMOHAPHBIX TEMIIEPATYPHBIX MOJEH KaK CPETHSS 3a TOJ
abCoNIOTHAas  BEJIMYMHA  OTKJIOHEHHMH  pacxoja  Tella  OTHOCHUTEIIBHO
CPEIHETOJI0BOr0, KOTOPOE pacCUUThIBAIOT 1o ¢opmysie (26). Ilpu pacuerax
TEIJIONOTEPh METOJIOM HECTAIIMOHAPHBIX TEMIIEPaTYpPHBIX TIOJICH TEIJIOBbIC
MOTEPU B TPYHTOBBIE BOJIbI HE YUUTHIBAIOT.

7.7.8 CpenHior0 MOIIHOCTh pacxoja TeIla 3a OTONMHMTENbHBIN mepuoa, BT,
BBIYHCIISIOT IO popmyiie

CT) =H (Tln _Tout) + YH peTout . (24)

B ¢opmyine (24) korddurrent

v=azsin T3 25)

mr

OTBEUAET 3a MPOJAODKUTEIHHOCTh OTOMHUTEIBHOTO Meproaa M, Mec (BemuunHa M
MOKET OBITh HE IIEJIBIM YHUCIIOM).

7.7.9 CpenHior MOIIHOCTh pacxoja TeIula B TPYHT 3a Tojl, BT, BBIYUCISAIOT
o ¢hopmyiie

@ =H(T, ~T,,)- (26)

7.7.10 Tlpu pacuere TEMJIONOTEPh B TEUYEHUE OTOMMUTEIHHOTO MEpUoia,
TEIJIOTO TIEpUoJa M HAMOOJBINNX 3HAYCHHH BMECTO TOMECSYHOTO pacdera Iio
dbopmynam (22)—(25) nomyckaeTrcss pa3lelUuTh KOHCTPYKIIMM 3JaHUST Ha JBE
YCJIOBHBIE 30HBI, O00JIA/IAIONMINE CYIIECTBEHHO Pa3IMYHON WHEPIIMOHHOCTHIO.
Paznenenue onpenensercs KpaTdyalIimM pacCTOSHAEM 10 TPYHTOBOMY OCHOBAHHIO

OT Kpasi 30HbI 10 HApY’KHOTr'O BO3/1yXa, KOTOPOE NMPUHUMAETCA paBHbIM 2 M. bonee
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OJIM3KHE YacTH KOHCTpYKIII/Iﬁ IIPUHUMAKOTCA MaJTOMHCPIUMOHHBIMH, Ooiee JaJIbHUEC
— BBICOKOMHCPIHOHHBIMU. J_—[J'ISI o0enx 30H pacducT TCIUIOIIOTCPL B PA3JIMYHLIC

nmepuoabl MpOBOAUTCA Oe3 yuera 3aaepxkku ( H pe=0), mpu o>TOM i

BBICOKOMHEPIIMOHHBIX ~ YacTe TEeIUIONOTEepH IMOCTOSIHHBI BO BpPEMEHH U
OMPENENAIOTCA CPEAHETO/IOBBIM TEPENagoM TEMIIEPATYp MEXKAY BHYTPEHHUM U
HapY>KHBIM BO3JYXOM, B TO BpeMs KakK JJIi MaJOMHEPIIMOHHBIX TEIIONOTEpU 3a
OTONMTENIbHBIM  TEPUOJ] COOTBETCTBYIOT CTAI[MOHAPHBIM MpPHU  HAPYKHOU
TEMIIepaType, pPaBHOM CpelHeld 3a OTONUTENbHBIA mepuona. HanOonbiine
TEIJIONOTEPH  JIIl  MAJOWHEPIUOHHBIX KOHCTPYKIMH  ONpEenesnstoTcs MpH
TEMIIepaType Hapy»KHOTO  BO3[yXa, paBHOM TeMmIepaTtype BO3ayXxa C
obecnieueHHocThi0 0,94 (Temmeparype Hambojiee XOJ0JHOro Mmecsna). Ilpumep
pacuera ¢ pa3feseHueM KOHCTPYKIMI Ha JBE 30HBI 10 MHEPUHUOHHOCTH MIPUBEJICH
B IIPUJIOKEHUU A.

7.8 VYder B pacyerax TeIJIONPOBOAHBIX H TEIJIOM30JUPYOIIHAX
3JIEMEHTOB B KOHCTPYKUMSAX, KOHTAKTHPYIOIIUX ¢ TPYHTOM

7.8.1 B Tex cmy4asix, KOrja mojl U CT€Hbl MUMEIOT JIMHEHHBIE U TOYCUHBIC
TEIUIONPOBOJHBIE  HEOJHOPOJHOCTH, KOHTAKTUPYIOIIUE C TPYHTOM, HX
MPUBEJICHHOE COMPOTUBJICHUE TEIUIONEpeaue PaCCUUTHIBACTCS C YUETOM ITHX

HeoHopoaHOocTer no npuinoxkenuto E CIT 50.13330.2012:

pr

1
TUR DL +dNE ] 27)
i i

rae |, — mpoTsKeHHOCTS i-1 HEOTHOPOIHOCTH;
W, — ynenbHbIe oTepH Tema 4epes i-10 HeoJHOPOaAHOCTh, BT/M/°C;
Nj — IUIOTHOCTb TOYCUHBIX HEOXHOPOJAHOCTEH |-ro THIIA, /M,

&, — yAenbHbIE NOTEPHU TEMJIa YePe3 TOYEUHYIO HEOAHOPOAHOCTS j-ro THna, BT/°C.

7.8.2 Benuuuna R, B ypaBHeHuu (27) — HpPUBEICHHOE COMPOTHBIICHUEC

TerJIonepeaaye NepekpbITUi U CTeH, Bhruucisiemoe no popmynam (10), (11), (13)—
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(15), wu npyrux 3J€MEHTOB 3[1aHHWs, KOTOPOE pacCyuTaHO Oe3 ydeTra HalIu4us
TEIJIONPOBOIHBIX HEOJTHOPOAHOCTEH.

7.8.3 Cornacno npunoxenuro E CIT 50.13330.2012 u [4] Bennunner V¥, u
&, BBIUMCIIAIOT C TIOMOIIBIO PacyeTa TeMIIEPATyPHBIX TOJIEH.

7.8.4 Eciu mepekphITHE HMEET yTeIUIEHHEe IO KpasM IepuMerpa, TO
BJIMSIHHE HTOTO YTEIUIEHUS Ha MPUBEJIEHHOE cONpoTUBiIeHUE Teronepenaye (10),
(11) moxer ObITH yuTeHO uepe3 (opmyrny (27) BBeICHHEM IOMOJHHUTEIHHOTO

ko> unmenta ¥ , XxapakTepusyrOlIEro MNOMOJHHUTENbHBIM MOTOK TEIUId YEPE3

TEIUION30JIALINI0, KaK JIMHEHHBIN 37eMeHT. B dopmyne (27) 3TOT MOTOK Teruia

MMeeT OTPUIATENIBHOE 3HAYEHHE 110 OTHOUIEHHIO KO BCEM OCTalbHBIM ‘P, .
7.8.5 I ropu30HTaIbHON TEMIIOM30JIAIMH NEPEKPRITU Kodpdumuent ‘¥

PaCCUYUTBIBAIOT I10 (bOpMYJ'IG

A D D
Y =—=|In| —+1|-In| ——+1}]|, 28
L ] d+d (28)
rac D - IUprUHa I‘OpH?:OHTEUIBHOﬁ HN30JIA0UHN, M,
d'=ri-d; (29)

I, — TEpPMUIECKOE COTPOTUBICHUE U3OJISIUH, m2-°C/Br;
d, — Tonumna uzonsumy, M;
d, — 1o ke, uT0 M MO Bpopmye (8).

7.8.6 [lna BepTrKanbHON n3omsmK Kodhduurent ¥y paccuuThIBAIOT 110

bopmyie

v =M 2P i1]om 2P ]| (30)

x| d, d,+d’

rae D — rnmyOuHa BepTUKaJIbHOM M30S MU (PyHIaMEHTa HUXKE YPOBHSI 3€MIIU, M.
7.9 Yuer BJIMSIHUS NPOTOYHBIX TPYHTOBBIX BO/I
7.9.1 Ilo naHHOW METOJMKE BIMSHUE TPYHTOBBIX BOJ MOXKET OBITh YUTEHO
nocyie pacdera s Kodd@dUIIMEHTa CTalMOHApHOW Terwionepenadyn (21) mytem

YMHOXKEHHSI €r0 Ha MOMPaBOYHbINA Oe3pa3zMepHblil Ko duuueHt Gy,
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7.9.2 Jnst waxoxaenus (G, HEOOXOAMMO OMPEACTUTh  CIEAYIOIIHE

w
rE€OMETPUYECKNE BEIMYMHBI, MAacCIITa0UpyeMble IO BEJIWYMHE pa3MEpHOMN
XapakTepucTHke nepekpbitus B’ , onpenensemotii mo popmyie (7):

- OTHOCHUTENIbHAsl IIyOMHAa 3ajleraHus TPYHTOBBIX BOJ HIKE KOHTAKTa
HEPEKpPBITHS ¢ OCHOBaHUEM Vv, =2, /B' (Z, — rirybuHa 3ajeraHus rpyHTOBBIX BOZ,
M);

- JWCTAaHIMA, HAa KOTOPOM TEIUIOBOM IIOTOK, II€PENABAEMBIM 3a CUET
TEIUIONPOBOJAHOCTH, PAaBEH MOTOKY 3a CUYET KOHBEKTHBHOI'O YHOCAa B T'PYHTOBBIX

A :
BOJIAX V, = (Hj/ B' (Q,, — IIIOTHOCTH OTOKA TPYHTOBBIX BOA, M*/M?/C);

w

- OTHOCHUTEJIbHAs YKBUBAJICHTHAS TOJIIHMHA IpyHTa V, =, / B, Benmunny d,

paccumuThiBatoT 1o Gopmyiie (8).

B rtabmuue 7.1 npusenens! 3HaueHus G, B 3aBHCHMOCTH OT IapameTpoB
I'PYHTOBBIX BOX V,, V,, V,.

Ta6nuna 7.1 —3navenns G,

GW
Vi Vs v, =01 v, =05 v, =10
0,0 1,0 1,01 1,01 1,01
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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7.10 Ilpumepbl pacuera TEIUIONOTEPh W MPHUBEIECHHOTO COMPOTHUBIICHUSA
TerJIonepeaye B r[pyHToBo€ OCHOBaHUe MeTogoM AMP u ycinoBusi, npu KOTOPBIX

OH MOJKET OBIThH HCITIO0JIb30BaH, ITPUBCACHLI B ITPUJIOKCHUHN A.

8 UmuciieHHBIN pacyeT TEIJIONOTepPb M NMPHUBEACHHOI0 CONPOTHBJICHHUS
Telvionepeaaye MeToA0M HeCTAllMOHAPHBIX TeMiiepaTrypHbix noJeit (MHTII)

8.1 /laHHas METOJIMKa OCHOBBIBAETCS HA TOM, YTO B pacyeTax TEIUIOBBIX
IIOTOKOB W3 3[aHHsI B I'PYHTOBBIE OCHOBAaHMS W IIPUBEICHHBIX CONPOTHBICHUMN
TeIUIonepeaye He MCHOJB3YIOTCS MPUOIMKEHHBIE aHAIUTUYECKHE PEIICHUs,
KOTOPBIE  SIBJISIIOTCS  IIPUYMHOM  CYILECTBEHHBIX HETOYHOCTEH I10Jy4aeMbIX
PE3YJBTATOB U MO CYTH JIEJAIOT UX TOJBKO OLIEHOYHBIMU U HE B JOCTATOYHOM Mepe
OPUTOJHBIMU TPU TPOBEACHUM IPOCKTHUPOBAHUS M pa3pabOTKE KOHKPETHBIX
WHKCHEPHBIX PELICHUM.

8.2 Ilpu pacuerax MCHOJB3YIOT MPUHIMUIIBI YUCIEHHOTO MOJICIIMPOBAHUS
HECTALIMOHAPHOI'0 TEILIONIEPEHOCAa B CUCTEME «3IaHUE — IPYHTOBOE OCHOBAHUEY,
KOTOPOE€ OCHOBBIBAE€TCS HA MCIOJb30BAaHUM (PUIMKO-MATEMATHUECKUX MOJeIen
JIOCTATOYHOMU ITOJIHOTBI.

8.3 IlockonpKy TEIIONEPEHOC B TPYHTOBBIX OCHOBAHMAX SBISAETCA
NPUHLUHANHAIBHO  HECTALIMOHAPHBIM  IPOLECCOM, TO  €r0  YHCIEHHOE
MOJEIMPOBAHUE OTHOCUTCS K KJIACCy METOJOB pacuera TEMIIEPAaTypHBIX IOJIEH,
KOTOPBIE B TAHHOM CJIy4ae SIBJIIIOTCA HECTAMOHApHBIMU. Mcnonb3oBanue Meroaa
TEMIIEPATYpPHBIX IIOJIEM Ul  pacyera CTAlMOHAPHBIX  TEINIOTEXHUYECKUX
XapaKTEPUCTUK CIIOKHBIX Y3JIOB CTPOUTENIBHBIX KOHCTPYKLIMM B HACTOSILEE BPEMS
YCTaHABJIMBAETCA JEUCTBYIOIIMMH HOPMATUBHBIMH JOKYMEHTaMH (COIJIacHO
pazaeny 5 u npunoxenutro H CIT 50.13330.2012 u [4, pazgenst 9, 15 wu
npuiioxenue MJ).

8.4 Uwucnennsii pacuer no MHTII npoBomat nnga onpeneacHUs
TEIUIONIOTEPh 4YE€pPE3 TIPYHTOBOE OCHOBAHWE IIPU NIPOECKTUPOBAHMM TEIUIOBOU
3amuThl 31aHus. Mcnons3oBanue meroauk MO3 u AMP nenecoobpa3Ho TOIBKO

A1 OOCHOYHBIX pacdcTOB, B TOM 4YHCIIC 4 CpPAaBHCHHA TCIUIOIIOTCPL C
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TEMJIOU30bITKAMU (HAIPUMED, BBIACIECHUS TEIUIOThl UHKEHEPHOTO 000pYI0BaHUSA
PAaCIOJIOKEHHOTO B TOJBAJIBHOW YacTU 3JaHUM), U B JPYrHUX CiIy4asx, Korjaa
BEJIMYMHBI TEIJIONOTEPh Y€pPEe3 OCHOBAHUE 3/IaHUS HE TIOJICKAT TOUHOMY PACUeTy.

8.5 OCHOBHBIMM JAHHBIMH, TIOJYYA€MbIMHU B pe3yJbTaTe€ YHUCICHHBIX
pacyeToB, SBIISIIOTCS HECTAllMOHAPHBIE TEMIIEpATypHBIC MOJIA B TOJIIE TPYHTA U
HECTAIIMOHAPHBIC TEIUIOBBIE MOTOKM B TPYHTE M HA TPaHUIAX €r0 KOHTAKTa C
AJIeMEHTaMH 37aHus. MrHOBEHHbIE M CTallMOHAPHBbIE 3HAYCHHS MPUBEIACHHBIX
CONPOTUBJICHUH Teruionepeaaye, ucnoyibdyeMole B metoankax MO3 u AMP, B
CWJIy HETOJHOW OMNpEACIICHHOCTH MX IMOHSATUA B HECTAlMOHAPHBIX YCIOBHSIX
pacyeTy He nojyiexkar. [Ipu drcieHHOM MOJEIUPOBAHUU CIPABOYHO MOTYT OBITH
pacCcuMTaHbl UX CPEIHHUE 3HAUCHHUS 3a JII0O0W OMpeeICHHBIN MEePUO]T BPEMEHHU.

8.6 JlaHHas MeTOMKa yCTaHABIMBACT:

- OCHOBHBIE TPeOOBaHUs, MPEIBSABIISIEMbIE K YUCICHHON pean3alui MeToa
pacueTa HECTallMOHAPHOIO TEIIONEPEHOCa B CHUCTEME «3JaHue — TPYHTOBOE
OCHOBAHUEY;

- COCOOBI 3aJJaHUsI paCU€THOU 00J1acTH;

- CIOCOOBI 3a/JIaHMs Il pacueTHOW 00JIaCTH TPAaHWYHBIX M HayaJIbHBIX
YCIIOBHI;

- TOPSAOK JETAIM3UPOBAHHOIO pacyeTa MNPOCTPAHCTBEHHO-BPEMEHHBIX
TEMIEPATYPHBIX MOJEH W TEIJIOBBIX IMOTOKOB B TPYHTOBOM OCHOBAaHUU MJIA
OTaIUIMBAEMbIX U HEOTAIJIMBAEMBIX MTOMEILIEHUM, KOHTAKTUPYIOIINX C TPYHTOM;

- TOpSAOK  JETalbHOrO  pacuera BO  BPEMEHU  TeMIepaTypbl
KOHTAKTUPYIOIIUX C TPYHTOM BHYTPEHHHUX [IOBEPXHOCTEH 30aHUS  JJIA
YCTAHOBJICHUSI  COOTBETCTBUS €€  BEJIWYMHBI  CAaHUTAPHO-TUTUEHUYECKUM
tpedoBanusm (CIT 50.13330, CanlluH 2.1.2.2645, CanlluH 2.2.4.548 u [4]). [Ipu
pacuerax TeMmrmepaTypbl Ha BHYTPEHHHMX MOBEPXHOCTSIX MOTYT MOTPEOOBATHCA
pacueTbl C BBICOKOM CTEMEHBIO JACTalIM3allMi 10 BPEMEHH, JIOCTAaTOYHOMU IS
MOJYYEHUS] CPEJHUX 3HAYCHUM TeMieparypel 3a nepuoasl Ao | u. Ilpm

JeTanu3alui TEMIIEpAaTypbl Ha BHYTPEHHHMX IIOBEPXHOCTSAX MPOrpaMMHOE
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obecneueHue JOJIKHO ITO3BOJIATH YCTaHAaBJIMBATH MCECTOIIOJIOKCHUEC

TCMIICPATYPHBIX aHOMAJIMH U UX IMPOOOJIZKUTCIIbHOCTD.

8.7 OcHoBHBIE TPeOOBaHUSA, IPEAbABJIsiEMbIe K YHCJACHHON peaJn3aluu
MeTO0/Ja NPOBeeHUsI PACYEeTOB

8.7.1 [ns pacueroB HECTAMOHAPHOTO TEIUIONEPEHOCa MOryT OBITh
UCIIOJB30BaHbl  METOJAMKM B  BHJAE CTAaHAAPTHBIX IAKETOB  MPOrpamM,
YAOBJIETBOPSIIOIIMX HUKEIPUBEACHHBIM TPEOOBAHMM, WM pa3pabOTaHbl HOBBIE,
OCHOBAHHbBIC Ha HCIOJIb30BAHUM METOJIOB KOHTPOJIBHOTO O0beMa WM KOHEYHO-
PA3HOCTHBIX CETOYHBIX METOJIOB.

8.7.2 Ilpu BBIOOpE MeTOMA pacueTa MPEANOYTCHUE OTAACTCS METOAUKAM Ha
OCHOBE HCII0JIb30BaHNs KOHEUHO-PA3HOCTHBIX CETOYHBIX METOJIOB.

8.7.3 Hcrnonp3yeMble KOHEYHO-PA3HOCTHBIE CETOYHBIE METOHBI JOJKHBI
o0OecrieunBaTh BBICOKOE ObIcTponelcTBHE. [l 3TOro mpeanoYTUTENTHHO
UCIIOJIB30BaTh SIBHBIE BBICOKOYCTOWYMBBIE CXEMBI, IO3BOJSIOIINAE IPOBOIUTH
pacdeTbl ITyOMHON B HECKOJIBKO JIET WJIM HECKOJBKO JIECSITKOB JIET PEATbHOTO
BPEMEHHU OJKCIUTyaTallud 3[JaHUs C HE MEHEE YeM ITOCYTOYHOW JIeTaau3alnueu
npoleccoB TeronepeHoca. IIpu aTom obecnieunBarOTCS BO3MOXKHOCTh pacyeTa
MHOTMX BApMAHTOB M TIOCTAHOBKA BBIYUCIUTENIBHBIX HKCIEPUMEHTOB IPHU
UCCJENOBAHUSAX W IPU NPOEKTHPOBAHWU 3JIaHUW M coopyxeHuil. OnucaHue
OCHOBHBIX MPUHIHUIIOB MOCTPOEHUS JOCTATOYHO S()PEKTUBHONW SBHOM CXEMBI
pacueta nmpuBoautcs B [5]-[9].

8.7.4 Pacuersi MoOryT OBITH JABYXMEpHBIE WIH TpexmepHbie. [lpu
JBYXMEPHBIX pacueTrax B KayeCTBE TI€OMETPUYECKOW XapaKTePUCTUKHU 3TaHUs
UCTIONIBb3YyeTCs pacueTHast mupuHa 3nanus B, onpenensemas mo dpopmye (7).

8.7.5 Ilpm pacuerax HECTAMOHAPHOIO TEIUIONEPEHOCA B TPYHTAX MJIS
3MJaHUA TPOCTOM TEOMETPUM B TOPU3OHTAIBHOM CEYEHHH (IPSMOYTOJIbHEIE,
NPOTSKEHHBIE M T. 1), a TakKXKe TMpH OTCYTCTBUM SBHO BBIPAKEHHBIX
TEIJIONPOBOJAHBIX HEOJTHOPOJHOCTEH B IUIOCKOCTH KOHTAKTA 3/IaHUsI C OCHOBAHUEM

JIOCTaTOYHO ABYXMEPHbBIX paCUYCTOB.
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8.7.6 UmucnenHas peaiuzanusi MeTOJa JOJDKHA IO3BOJISATH 3aJaBaTh Ha
IPaHUIIAX PACUETHOMN 00JaCTH TPaHUYHbBIC YCIOBUS PA3TUYHBIX TUIIOB:

- TPaHUYHBIC YCJIOBHS TIEPBOTO POJAa B BUJE MOCTOSHHON WU MEHSIOMICHUCS
110 U3BECTHOMY 3aKOHY TEMIIEPATYPhI;

- TpPaHWYHBIC YCIOBHUS BTOPOTO pPOJia B BHUIE OTCYTCTBHS Ha TpaHUIIE
TEIUIOBOTO MOTOKA;

- TpaHUYHBIE YCJIOBHS TPETHErOo poja B BHJAE 3aJ[aHHOTO 3aKOHA
TEII000MEHA Ha TPAHUIIE C HAPYKHOU CpeIoi;

- TPAaHUYHBIE YCIIOBUSI YETBEPTOIO POJIa B BHUJI€ HEMPEPHIBHOCTU TEIIOBOIO
MOTOKA Ha TPaHUIIE CJIOEB C PA3IMYHBIMU TEIUIO(PU3NIECKUMU XapPAKTEPUCTUKAMHU.

8.8 Cnoco0ObI 3a1anust pacueTHoO# 00J1acTH

8.8.1 Pacuernas oGnacth 3aaeTcsi MO TPYHTY M BKJIIOYAET OCHOBAHUE TOJT
3MaHUEeM W TPYHT BHE 37aHU. BEIIE TOBEPXHOCTH OCHOBAHHUS W IOBEPXHOCTH
TpyHTa BHE 3/1aHUS PACUETHYIO 00JIaCTh HE 3a/1a10T.

8.8.2 Tlpu nByxMepHOM pacuere IIyOMHa pacueTHOW 00JIaCTU COCTaBJISET
HE MEHEe

h>B'/2+z, (31)

rae B’ — pacuernas mupuna 3qanus, onpeaensemas mo dpopmyie (7);
Z — BBICOTA 3arIyOJICHHON B TPYHT YacTH 3[IaHUs (OT I0JIa 10 YPOBHS HAPYKHOTO
IPYHTA), M.

8.8.3 Ilpu TpexmepHOM pacyeTe riyOrMHa pacueTHOW 00JIaCTH COCTaBIISIET,
M, HE MEHEee

h>B/2+z, (32)

rae B — mmpuna 3qanus, M.

8.8.4 Ecnu mox 3maHMeM TPOTEKAIOT TPYHTOBBIE BOJBI, TO TIyOUHY
pacueTHOM 00JIaCTH 3aJ1at0T 10 (hopMyJie

h=z, (33)
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rone Z,, — FJ'Iy6I/IHa IMOBCPXHOCTH BOJ OTHOCHUTCIIBHO IMTOBCPXHOCTH I'PYHTA BHC

3maHus, M. Ecmu BenmuumHa Z, > B’, To TiyOuHy pacdeTHO 00JacT 3aJaioT IO
dbopmynam (31), (32).

8.8.5 Ilpu nByXMepHOM pacueTe MPUHHUMAIOT, YTO 3JaHHE CHMMETPUYHO B
BEPTHKAIBbHON TIIOCKOoCTU. [Ipm 3TOM pacueTHyr0 00JacTh OTCUHTHIBAIOT OT
TUTOCKOCTH CHUMMETPHH U €€ IHUPHHA JOJDKHA ObITh HE MEHEe

| > B’ (34)

8.8.6 Ilpu TpexMepHBIX pacueTax IIUPHHY PAcuETHOW OOJIACTH 3aJal0T B
IBYX HampaBieHusx. [Ipu aTom, ecnu 37aHre CUMMETPUYHO (IIPOCTasi TEOMETPHS
U OTCYTCTBHE 3HAYHMTEIBHBIX TEIUIONPOBOIHBIX HEOJHOPOIHOCTEH, TO IIMPHUHY
pacyeTHOM 00J1IacTH 33/1al0T OT TUNIOCKOCTENW CUMMETPHUU TI0 popMyIie

|, >B (35)
no mmpure ( B — mmmpuna 31anus, M) u

l,>L/2+B/2 (36)

o juHe. 3aeck L — mimHa 3panus, M.
Ecin 1mI0CKOCTH CHMMETpHUH OTCYTCTBYIOT, TO pacueTHas OO0JIacTh
HOKPBIBAET BCE 3/IaHHE M TPYHT BOKPYr Hero. PasMepbl pacueTHON o6iacTv B

naHHOM ciydae 3agaroT yasoennsivu (|, >2B,1, > L+B).

8.8.7 Ilpu Hanmuuuu yTEMJIEHHONW OTMOCTKH WJIM WHOTO YTEIUJIEHUS TPYHTA
BOJIM3M 37]aHUSI, OTJIMYHOTO MO TEPMHUUECKOMY COMPOTUBIICHUIO OT YJIaJICHHBIX OT
3/IaHUs y4acTKOB TpyHTa, B (opmyrnax (34)—(36) pa3Mmepsl pacueTHOl o0sactu
YBEJIMUMBAIOT HA IIUPUHY OTMOCTKHU (yTEIJICHUS).

8.8.8 B dbopmynax (31), (32), (34)—~(36) ucnosib3yemble BEJIMUUHBI TITyOUHBI
U IIAPUHBI PAaCUYETHOW OO0JACTH OMPENENSIOT MyTeM MoAOOopa MpU MPOBEICHUU
MpeBAPUTEIbHBIX CPABHUTEIBHBIX PACUETOB.

8.9 CnocoObl 3a1aHNsI TPAHUYHBIX YCJIOBHUI VISl pac4eTHOM 00/1aCTH

8.9.1 I'paHuIIa KOHTAKTA BePXHell MOBEPXHOCTH IPYHTA € BO3LYXOM

B kadecTBe rpaHUYHOrO YCIOBUS MCIOJB3YIOT YCIOBHE TPETHEro pojaa s

KOHBEKTHBHOI'O TEILIOOOMEHA
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aT" _ G (T(D)y=T)
on o, +1

out'a

Y , (37)

e 0, , — KOOQQUIMEHT TEII00TIaun Hapy)KHOMY BO3yxy, Br/(M?-°C);

I, — TEPMUYECKOE CONPOTHUBIICHUE TEIIOM30JIMPYIOUIErO CIIOS IOBEPX IPYHTA,

(M%-°C)/Br;
T(7)

out — TeMIepaTypa HapyxHoro Bosayxa (°C) B 3aBUCHMOCTH OT BPEMEHH T;

T" — TemmepaTypa IOBEPXHOCTH I'PYHTa, ABIAIOMIAACS PACYETHOM BEIUYUHOU U
TaK)Ke 3aBHUCAIIAS OT BPEMEHH. Y TEIUISIONIMM CJIOEM MOBEPX TPYHTa MOTYT OBITH
CHEXXHBIN [TOKPOB, TPABSIHOW ITOKPOB, YTEIUIUTEIb OTMOCTKH BOKPYT 3/IaHMS U IIp.

8.9.2 Temmeparypy T(T) . 3amaloT s rOZOBOTO IMKIA SKCILTyaTaIlud

out
3JIaHUS TI0 CTATHCTHYECKUM METEOPOJIOTMYECKUM JIAHHBIM JUJISl PACCMaTPUBAEMOTO
pernoHa. Kak mpaBuiio, CTaTUCTUYECKHE METEOPOJOTMYECKUE JAaHHBIE COAEpPKAT
UHPOpMAIIMIO 10 TEMIEPATypPHO-BIAKHOCTHOMY COCTOSIHMIO — BO3[AyXa C
TpPEX4acoBbIM HHTEpBasioM. bonee peranbHble TpeOyeMble AaHHBIE MOTYT OBIThH
MOJIyYEHBI C TOMOILBIO YACIEHHON UHTEPIIOJISIIIUY.

89.3 B T1ex cayyadx, KOIrJa Je€TalbHbBIE pacyeTbl TEMIIEPATypbl
KOHTaKTHPYIOLIUX C TPYHTOM BHYTPEHHHUX IMOBEPXHOCTEH 3/aHMSI HE MPOBOJAT,

JUISL pacuyeToOB MOTYT OBITh HCIIOJB30BAaHBI CPEIHECYTOUHBIE JAaHHBIC IO T(T)out

s TogoBoro Iukia. Ilo  cpenHeCyTOYHBIM 3HAYEHUSIM  OCYUIECTBIISIOT
HENPEPBIBHYI0 HMHTEPHOJSALUI0 JaHHBIX, MMO3BOJSIOUIYI0 MPOBOAUTH PacUeThl C
JeTanu3anye 10 TpedyeMoro 3Ha4eHusl 1ara 1o BpeMeHHU.

8.9.4 1Ipu OTCYTCTBHM TEIJIOM30JIUPYIOLIUX CIIOEB MO TPYHTY TPAaHUYHOE
ycioBue (37) mpeobpaszyeTcs K BUAY

or”

—KW = Oyt (T (T)yu —T*) . (38)

8.9.5 I'paHuubl KOHTAKTa TPYHTA C JJIeMEHTAMHM 3AaHHUS (CTEHbI H
I0JIbI) /151 OTAIIMBAEMbIX NOMeIleHU I
B kaudecTBe rpaHMYHOrO YCJIOBUS MCHOJB3YIOT (popmyinbl (37) wnu (38), B

KOTOPBIX TEMIlEpaTypy HapYy>KHOTO BO3AyXa 3aMEHAIOT Ha TeMIeparypy
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MOMEIIEHUN .

in» KOOQGUIMENT TEIIOOTAAYM HAPYKHOMY BO3JyXy 3aMEHSIOT Ha

KOO(Q(QHUIMEHT TEIUIOOTAAYM JUId BHYTPEHHErO BO3JyXa O, ¥ MCHOJb3YIOT

TCPMHUYUCCKHUC COIIPOTUBIICHUA BHYTPCHHUX YTCIIIAOIINX HOKpBITI/Iﬁ I’-n .

i
o oT” _ Qin (Tin _T*)

on ok, +1 (39)
oT” .
A=y (T =T7). (40)

8.9.6 Ilpu mpoekTUpOBaHUM TETUIOBOM 3aIUTHI 3MaHUMN JJIS OTAIlJIMBAEMbIX

NOMENIEHUH TeMIIepaTypy BHYTPEHHETO BO3AyXa [;, NPHUHHMMAIOT MOCTOSHHOM B

TEUEHHE BCEro rojia, a ee¢ 3HaueHme 3amaroT corimacHo ['OCT 30494 1o
MaKCUMaJIbHbIM ~ 3HAQYEHUSIM ONTHMaJIbHOW PpAacUeTHOM TeMmmepaTypbl i
MMOMEILICHUN JaHHOTO THUIIA.

8.9.7 HWcnonw3yembie KOIPPUIUEHTHI TEIJIOOTIAYM B HAPYXKHBIM U

BHYTPEHHUH BO31yX O, ¥ O, 3amaror coryacHo paszaeny 5 CII 50.13330.2012.

8.9.8 Jlisi BEHTWIMPYEMBIX MOAMNOJBEB W HEOTAIIMBAEMBIX MOABAJIOB
IpaHWYHBIC YCJIOBHS Ha PacYCTHOM obOsacTu uaeHTH4HbBI yciaoBusMm (39), (40), 3a

UCKJIFOYEHWEM TOrO, YTO TEMIIEpaTypa BHYTPEHHErO BO3JlyXa H3MEHSETCS BO

BPEMEHU:
oT" _ i (T (Pin _T*)
R 4
T’ .
A= (T (2, = T7), (42)

W J0JDKHA Takxke mnojaiexarb pacuery. Cnoco0 ee  BBIUMCICHUS MpHU
VCITOJIb30BAHUU SIBHBIX KOHEYHO-PA3HOCTHBIX CXEM pacueTa HEeCTalMOHApHOIO
TEIJIONIEPEHOCa B TPYHTOBBIX OCHOBAaHHUAX COACPXKUTCA B [5] u mpuBedeH B
IIpUJIOKEHUU B.

8.9.9 Hu:kHsisi rpaHMua pacyeTHOM 00J1acTH

B kauecTBe rpaHMYHOTO YCIOBUS MOKET ObITh UCHOJIB30BAHO OJTHO U3 TPEX

YCIIOBUM:
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- TPAHUYHOE YCJIOBUE MIEPBOrO POJA B BUJIE TOCTOSIHHOW TEMIIEPATYPbI
T =const; (43)
- 'PAaHUYHOC YCJIOBHC BTOPOTO poJa B BUJAC OTCYTCTBHUS TCIIJIOBOI'O ITOTOKA

5 0T _
on

- TPaHUYHOE YCJOBHE TPETHEr0 poja s TEIJI00OMEHa C BOJOHOCHBIM

0; (44)

CJIOCM

AL = . (45)

8.9.10 I'panuunsie ycnoBusi (43), (44) oTHOCSATCS K chydasM, KOrjaa
TPYHTOBBbIE BOJbBI HE BXOASAT B pacueTHylo o0Onacte. Mcmonb3oBaHue 3THX
IPAHUYHBIX YCJIOBUM JA€T WJCHTUYHBIE KAYECTBEHHBIC PE3YJbTAThl PACUETOB.
KonuuecTBeHHBIE pe3yabTaThl MPAKTUYECKH COBIA/IAIOT, KOTJa pacuyeTHas 00J1acTh
UMEET JOCTATOYHO OOJBIIYIO TITyOHHY MOJ NEPEKPHITHEM U TEMIIEpPATypa B TOJIIE
ITPYHTAa SIBISIETCSA TPAKTUYECKHM TIOCTOSIHHOM M pPaBHOM  CPEAHEroJI0BOM
TEeMIIepaType Hapy>KHOTO BO3yXa.

8.9.11 TI'panuunoe ycnoBue (45) HUCMIOIB3YIOT JUIsl CIydaeB, Korja IO
3IaHUEM PACIIOJIOKEHBI TPYHTOBBIE BOJBI MaJiOM M CpelHEN TIyOWH 3ajieraHusl.

[Tox cpenneit rmyOMHOM 3anmeraHusi UMEETCs B BHUIY TiyOWHa Z, OT BEpXHEU

IPaHULGl OCHOBAHMS IO 3JaHHMEM, paBHas InupuHEe 31anuMs B. Ilpu Takoii
rJIyOMHE BIMSHHE TPYHTOBBIX BOJ Ha TEIUIONOTEPU M3 3[IaHUs, HE3aBUCUMO OT UX
WHTCHCUBHOCTH, MpakTHyecku npekparaercs ([9]-[11]).

8.9.12 I'pyHTOBBIC BOBI ¢ TTYOMHOM 3ayieranus O6ojiee cpeaHelt B pacdeTax
HECTAIMOHAPHOTO TEIJIONEPEHOCa HE YUYUTHIBAIOT.

8.9.13 B dopmyne (45) BenuuuHa I, SABISIETCA CPEAHUM TEPMUUYECKUM
conpoTusnenueM, M?-°C/BT, BOJOHOCHOTO €lIosl, a T, — CpeHss M0 BOJOHOCHOMY

cioro temrepatypa, °C. st TpyHTOBBIX BOJ CPEAHETO 3ajJeraHusi OHa MOCTOsTHHA

Y IPUHUMAETCS PAaBHOM CPEIHETOJI0BOM TEMIIEPATYPE HAPYIKHOTO BO3AyXa.
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8.9.14 Jlnst rpyHTOBBIX BOJ OoJiee MEIKOTO 3ajieraHus Temreparypa I

MOJKET 3aBHCETb OT TIyOMHBI U OT BpeMEHHU roja. B rpanuuynom ycnoBum (45)
HEOO0XO0JMMO UCIOJIB30BaTh €€ CPEIHEMECSUHbIC 3HAUEHUS, KOTOPbIE ONPENEISIOT
COTJIACHO MPUJIOKEHUIO b.

8.9.15 TepMuueckoe CONPOTUBICHUE BOJAOHOCHOIO CJIOS PACCUMTHIBAIOT B

COOTBETCTBHH C [4], [5] mo dopmyiie

2 |2c,
Fow = 5— =2 L, (46)
J 37\‘W qw
rie A, — KOIPOUIHUEHT TETUIONPOBOJHOCTH BJIArOHACKHIIIEHHOTO TPYHTA,

Bt/(m-°C);
Cy — YZeIbHas TEII0eMKOCTh BobL, [/ (m3-°C);

LO — JJIMHA IIyTH, IIPOXOAUMOT'O I'PYHTOBBIMUA BOAaMHU B pacquHOﬁ O6J'IaCTI/I, M.

[Ipy HaMMYMKM TPYHTOBBIX BOJ TEIUIONEPEHOC B IPyHTE B JHOOOM ciiydyae
SBIIIETCS. HECUMMETPUYHBIM, JaX€ €ClIM caMO 3JaHue o0]ajaeT OCSIMH WU
IJIOCKOCTSIMM CUMMETPHM, U pacdeTHas 00JacTh BKJIIOYAET B ce0s TPYyHT MOJ
3JJaHUEM U BOKPYT HETO.

8.9.16 bokoBble rpaHuIbI pACYETHOM 00J1ACTH

[To Mepe ypanmeHus OT 3AaHMs TEIUIOTA, MOCTYMAIOIIas U3 HEro B TPYHT,
IIOCTENIEHHO YHOCUTCS B HApYyKHBIA BO3QyX M TI'PyHTOBbIE BOAbl. [loaTOMy mist
OOKOBBIX TPAaHULl HEOOXOAMMO HCIIOIB30BATh TPAaHUYHOE ycioBUE (44) OTCYTCTBHS
TEIJIOBOTO MOTOKA B HOPMAJIBHOM K IpaHUL[aM HalpaBJICHHH.

8.9.17 I'pannuHbIEe YCJI0BHUS HA OCAX U IVIOCKOCTAX CUMMETPHH

Ecnu mon 3maHMeM OTCYTCTBYIOT TPYHTOBBIE BOJABI, & €r0 KOHCTPYKIIHS
ABJIIETCSI CHMMETPUYHOM B T€OMETPUYECKOM M TEIUIOTEXHUYECKOM OTHOILIECHUH
(OTCYTCTBYIOT $IBHO BBIP@)XCHHBIE TEIJIONMPOBOJAHBIE AHOMAIMM MO MJIOCKOCTH
MOJIOB M CTEH), TO HEOOXOJWMO BBLICTUTH OCb CUMMETPUHU [UIsI ABYXMEPHOMH
METOJMKH pacyeTa U JB€ INIOCKOCTH CUMMETPHUH I TpEXMEPHOM. B pesynbraTe B

JBYXMEPHOM CJIIy4a€ pacuery IMOJIEKUT TOJIBKO TIOJIOBMHA 3/1aHHs, a B
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TPEXMEPHOM — TOJBKO €ro 4erBepTb. Ha OCHM WM IUIOCKOCTSX CUMMETPUU
HE0OXOIMMO HCIIOJIB30BaTh TPAaHUYHOE yCoBHUE (44).

8.10 ITopsimok 3a1aHUs1 HAYAJIBHOIO YCJOBHS VISl pACYETHOM 00J1aCTH

8.10.1 Jl;sa cokpaleHusi BpeMEHH pacueToB HE0OXO0UMO 3a7aTh Ha4aJIbHOE
pacmpezieieHue TeMmrepaTypbl Ha pacdeTHOM 00JacTH, MaKCUMalIbHO OJNM3KOE K
peanbHOMY paclpeeIeHUIO.

8.10.2 HayanbHOE pacrpenenacHue TEMIIEPATypbl ONMPEAEISIOT C MOMOIIBIO
pelieHrs OJJHOMEPHOU 3a/1aud HECTAIMOHAPHOTO TEIJIONEPEHOCa OT MOBEPXHOCTH
BIUIYyOb OTKPBITOTO TPYyHTA TOTO K€ COCTaBa, YTO U TPYHTOBOE OCHOBAHUE.

8.10.3 Ilopsimok pacyeToB HAYAJIBHOTO YCJIOBUSL MPEJICTABIEH B

IIPUIIOKEHUH b.

8.11 O0mmit MOPSIAOK pacyeTa HECTALUOHAPHOIO TEMJIOOOMEHA MEKIY
31aHUEM U TPYHTOBBIM OCHOBAHNEM

8.11.1 [lanHbIil MmOpsiIOK BKJIIOYAeT B ceOsi HAOOp OOIIMX MEPOIPUSTHH,
HEOOXOIMMBIX JJIsl IPOBEICHUS PACYETOB.

8.11.2 Ilepen HauamoM pacueToB HEOOXOAUMO OINPEACIUTh, KAKUM METOJIOM
OyIlyT TMPOBOJIUTHCS pacyeThl: JIBYXMEPHBIM WM TpexmepHbiM. [Ipu BbIOOpE
MeToJia cleayeT oOpaiath BHUMaHUE Ha TO, YTO TPEXMEPHBIE pacueThl TPEOYIOT
NPUMEPHO Ha JBa TMOpPsAAKAa OOJIbIIE MPOILECCOPHOTO BPEMEHH IEPCOHATBHBIX
KOMITBIOTEPOB 110 CPABHEHUIO C JBYXMEpHBIMU. OCHOBHBIMU KPUTEPHUSIMHU BbIOOpa
TPEXMEPHOTO pacyeTa ABJISIIOTCS CIOKHOCTh F€OMETPUM 3[aHUA MO IUIONAAN €ro
KOHTAaKTa C OCHOBAaHMEM, a TakKXe SPKO BBIPAXKEHHbIE YEPEAyIOIIUECs
HEpEryJIIpHbIE TEIUIONPOBOJHBIE HEOJHOPOJHOCTH B JJIEMEHTax 3JaHus,
KOHTAKTUPYIOIIUX C TPYHTOM, M HEOJAHOPOAHOCTH B TEIUIONPOBOJHOCTH U
TEIJIOEMKOCTH CaMOro TPyHTa (HampuMep, YaCTUYHOE 3aJIeTaHHue CKaJIbHBIX MOPO/I
u 1p.).

8.11.3 Pacuetnyro obnacTh 3amaroT B cooTBeTcTBUU ¢ 8.8. Kak mpasuio,
pacyeTHyro oOJacTh 3aal0T B BHUJE MNPAMOYTOJIbHOM 0OJacTH NpHU NPOBEIECHUU

ABYXMCPHBIX pPaCYCTOB MW B BH/JAC TIPAMOYIOJBHOTO IapauICICIUIICAa IJIsA
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TPEXMEPHBIX pacyeToB. [Ipu HKCIOJIB30BAHUM METOAOB KOHTPOJBHBIX OOBEMOB
rpaHuIla pacyeTHOM 00JIaCTU MOXKET UMETh IIPOU3BOJIBHYIO opMy.

8.11.4 TlepBoHauanbHO rIyOMHA pacuyeTHOW 00JIACTH MOXKET ObITh BhIOpaHa,
KaK MUHUMAaJbHas BeJIMuYMHA, Bbiumciasiemas mo gopmynam (31), (32) B 8.8. B
cllydae HaJU4Msi TPYHTOBBIX BOJ IIyOouHy 3anatoT mo Qopmyne (33). lupuny
3a1al0T B COOTBETCTBUM C HepaBeHcTBamu (34)—(36), mpuueMm ee€ HaydalbHOE
3HaueHue 10JKHO Ha 50 % npeBpliaTh IIyOuMHY pacueTHoM obsnactu. BeiOpaHHble
BEJIMYMHBl HCIOJB3YIOT B KadecTBE MepBHYHOro pacyera. Cam mopsaIoK
IPOBEJCHUS pacdyeToB OyJeT omucaH janee. LleneBsIMu mapaMeTrpamMu pacueToB
MOTYT OBITh BBIOpaHbl CPEIHHE MJIOTHOCTU TEIUIOBBIX MOTOKOB MEXAY 3AaHUEM U
OCHOBAHHMEM 32 KaKOW-TMOO Mepuoja BpPEMEHU (HampuMmep, 3a OTOMUTEIbHBIN
nepuox). Jlaiee mNPOBOASAT MOCTENEHHOE YBEIMYEHUE Pa3MEPOB pPacUETHOU
00JacTH, KaK Mo TJyOHHE, TaK U M0 MHUPUHE U CPABHEHUE PE3YJIbTATOB PACUETOB.
CoBnazenue pe3ysbTatoB B nipeaenax 1 % — 3 % cBUIETENbCTBYET 00 OKOHYaAHUU
3aJJaHUs pacyeTHOI 00sacTu.

8.11.5 [Ins mpoBeAeHUs] BBIUMCIECHUIN BCS pacueTHast 00J1acTh JOJIKHA ObITh
NOKPBITA JIBYyXMEPHOW WM TPEXMEPHOM CETKOW, HAa KOTOPOM MPOBOIUTCS
annpokcumanust au@QepeHIManbHbIX YpaBHEHUM TEIJIONEpPEeHOca M 3a/JaHHe
HAYabHBIX W TPAHWUYHBIX YCIOBUW. XapaKTepHBIA pa3Mep CeTKu AX JODKEH
YAOBIIETBOPSATH YCIOBUIO

Ax<<h, (47)

rae N — HauMmeHbIIMIA pasMep pacyeTHOW 00acTh, M. IIpH 3TOM BeJIWYKMHA IIara

no BpemeHu Af, 4, mpu MUCTIOTB30BAaHUM SIBHBIX BBICOKOYCTOHNYMBBIX METOMOB [5]

AOJDKHA YAOBJICTBOPATH YCIIOBHIO

AX?C
< =
At< 3600A.° (48)

rae C — TemIoeMKocTh TpyHTa, JIx/(M3-°C);
A — ko3 dunmeHT ero TemtonpoBoanoctu, Br/(m-°C).
Konkpetnbiit pa3mep cetku (47) ciaeayer BRIOUpaTh TAKUM 00pa3oM, YTOOBI

HECKOJIBKO €€ SIUYCCK JICTJIM IO TOJIIMUHE CTCHBI 30aHUs W.
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8.11.6 [ns pacueToB B coorBeTcTBUH C 8.10 HEOOX0AMMO 33/1aTh HAYaIbHOE
yCJIOBHE IO TeMIeparype B TOJIIE TPyHTa, a TakKe HCXOIHbIE IaHHBIE B
COOTBETCTBHH ¢ Tabnumamu 5.1 — 5.4.

8.11.7 Kaxnplii W3 BapuMaHTOB pacyeTa TEeIUIONEPeHOCa MPOBOIST IS
nepuoja BPEMEHUM MHUHHMYM HECKOJIBKO JeT. JIJisi KaXXJoro roja HCHOJb3yHOT
OJIMHAKOBBIC JIaHHBIE MO TEMIIEpAType HAPY>KHOTO BO3AyXa, IMOJIydaembie B
cootBeTcTBUM ¢ 8.9.2. Jleranuzamnus TeMmepaTypHbIX J@HHBIX JOJIKHA
COOTBETCTBOBATH BHIOPAHHOW BETMYMHE I11ara o BpemeHu (48).

B kauectBe KpuTepus OCTAaHOBKM pPAacCUye€TOB BO3MOXKHO HCIOJIb30BATh
CpPaBHEHUE CPEJHETOJIOBBIX TEIUIOBBIX TMOTOKOB. Heobxoaumo mpOBOIUTH
MOT0JI0BOE CPABHEHUE HECKOIBKHUX TETUIOBBIX MOTOKOB: Y€Pe3 MOBEPXHOCTh 3€MJIU
BOKPYT 3/aHus, 4epe3 IOJ U CTEHbI, KOHTAKTUPYIOUIME C TPYHTOM, WM TEILIa,
OT/IaBa€MOI'0 B TPYHTOBBIE BOJbI. banmaHcoBas cyMMa CpeIHEr0/IOBBIX TEIIOBBIX
MIOTOKOB HE JIOJKHA MPEBBIIATH 3apaHee 3aJJaHHOE MaJloe 3HAYCHHUE.

8.11.8 B mnpouecce pacueroB BBIXOAHBIMU  JAHHBIMU  SIBJISIFOTCS
HECTAIIMOHAPHBIC TEMIIEpaTypHbIC MOJIA B TOJIIE TPyHTa M Ha IOBEPXHOCTHU
AJIEMEHTOB 3JIaHUS, KOHTAaKTUPYIOUIMX C TPYHTOM, KOTOpPbI€ JOJDKHBI OBITh
nepepaboTaHbl B IAHHBIE 11O TEIJIOBBIM MMOTOKAM.

8.11.9 IlpuBeneHHas 4uclieHHas METOAMKA MpEIHA3HAYEHA JJIs pacyera
TEMJI000MEHa C TPYHTOBBIM OCHOBAaHMEM I OTaIUIMBaeMbIX 3aanuii. Ho ona
Takke O0€3 CYIIECTBEHHBIX H3MEHEHUH MOXKET OBITh HCIOJIb30BaHA U IS
HEOTaIlJIMBAEMBIX MOMEILEHH, KOHTAKTUPYIOLIUX c OCHOBAHHEM.
[IpuHIIMTIHATIBEHO BOIMPOC PEIIAIOT TAKUM 00pa3oM: B IPUMEHSIEMBIX B YHCICHHON
METOJMKE TPAaHUYHBIX YCJIOBHMSX [JIi BHYTpeHHMX moBepxHocterd (39), (40)

TEMIIEpaTypy BHYTPEHHETO BO3JyXa [;, HE 3a7al0T IOCTOSHHOM, a BEIYUCTIAIOT Ha

OCHOBE TEIUIOBOTO OajaHca HEOTalIMBaeMOTro TIOMEIICHHWs] C HapyKHOU
aTMocpepoii W BBIIIEPACIIOIOKEHHBIM  OTAIUIMBAEMBIM  MTOMEIIECHUEM.
KoppekTupoBky TeMmepaTypbl NPOBOIAT Ha KaXKIOM IIare IO BPEMEHM.
OCHOBHbIE TOJIOKEHUS TOpSIKA TAKOTO METOJa pacuera NPUBEICHbI B

IIpUJIOKEeHUU B.
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8.11.10 IIpumepsl pacuera TEIUIOBBIX IMOTOKOB MEXIY OTAILNIMBAEMbIM

3AAHUCM U I'PYHTOBBIM OCHOBAHHUCM MCTOAOM MHTII IMPUBCACHLI B IIPHUIIOKCHUAX

Aurl.
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Ipunoxenune A

IIpumepsl pacyera TenaI0NoOTEPH AJIM OTANIMBAEMOI0 MOABAJIA 3AHUA C

HCIMOJIB30BAHUEM TPEX METOANK

A.l HpI/IMepI)I pacdu€Tta C HCIIOJb30BAHUEM pPACCMATPHUBACMBIX MCTOIHUK
OTHOCATCA K 3JaHUKO C SaFJ'IY6JIeHHBIM B TIPYHT IIOABAJIbHBIM 3Ta’KOM.
HOI[B&HBHBIﬁ OTaXX ABJBICTCA OTaIllIMBACMbBIM M B HCEM KPOME OTOIIMTCIIBbHBIX
CHCTCM pasMCUIICHO HHXCHCPHOC O60py,Z[OBaHI/I€, BBIACIIAIOMICC TCILIO.

HNuxenepHoe 000py10BaHHE 00J1a1aeT TEMION30bITKAMH MOITHOCTHIO 3 KBT.

3nanue uMeeT NpsMoyrojibHylo ¢dopmy ¢ pasmepamu 30 x 12 M 1o
BHemHeMy TmiepuMmeTrpy. [loaBanmpHbI ATak 3ariny0leH B TPYHT Ha BBICOTY
OTHOCHUTEJIbHO TOBEPXHOCTH TPYHTa Z = 2 M. YTEIUJICHHE Ha TMOJYy M CTEHax
MoJABaja OTCYTCTBYET. Takke OTCYTCTBYET YTEIJIEHUE OTMOCTKU U TPYHTA BOKPYT

3JaHUA.

[Ton 3maHWeM MPOTEKAET MOTOK TPYHTOBBIX BOJ, TIIyOWHA MOBEPXHOCTH
KOTOPBIX OTHOCHUTEIBFHO BEPXHETO YPOBHS TPyHTa BOKPYT 3JIaHUS COCTaBIISIET
Z,~14 m. Cpenss IUIOTHOCTh MOTOKA TPYHTOBBIX BOA cocraBiser O, ~107°
m3/M?/c.

['pyHT OCHOBaHUS SBJISACTCS OJHOPOIHBIM IO TETUIOTEXHUYECKAM CBOWCTBAM
u umeer kodddunuent temnonpoBogHoctd A = 1,5 B1t/M/°C u yaenbHyto
TeroeMKocTs C = 2 MJIx/M%/°C.

B noaBane 3gaHus pa3MeleHO MHXXEHEpPHOE 000pyI0oBaHUE ¢ U30BITOUHOU
CPEIHETOJIOBOM  TEIUIOBOW MOIIHOCTBIO, OLEHEHHOH MpH TMPOSKTHPOBAHUU
TETUIOBOM 3aIIUTHI 3IaHKsI 0€3 y4YeTa TeIIoNnoTepPh B IPYHT, KaK

® =3 kBr. (A.1)

Pacuetnyro Temrneparypy BHYTPEHHETO BO3AyXa IMPUHUMAIOT PABHOU Tin =

+20 °C, cpenHeroJoByr TeMIepaTypy Hapy>KHOTO BO3AyXa 'Fout: +5,4 °C,

CPEIIHIOI0 TeMIIepaTypy Hapy>KHOTO BO3AyXa B OTONMUTENBHBIA MEPUOM Ton = —2,2

°C, TemmepaTypy Bo3ayxa ¢ obOecnedeHHocteio 0,94 1., = -13 °C.
36



[TpoaOmKATETFHOCTh OTOMUTENLHOTO TMepuoa (KOJUYECTBO CYTOK CO CpemHei
Hapy»KHOU TemrepaTypoi ke mioc 8 °C) — 205.

Knumatuueckue HaHHBIC COOTBCTCTBYIOT AAHHBIM 11O T. MockBa corjacHO

tabmuuam 3.1 m 5.1 CIT 131.13330.2018.

A.2 OueHka Temi0Boro 6ajaHca mo MeToay ogHopoaHbIx 30H (MO3)
Pa30uBKa MOBEpXHOCTH KOHTAKTA I0J1a M CTEH MojBajia 3JaHus 10 30HaM,

BBITIOJTHEHHAs B COOTBETCTBUH C 6.4, mpuBejicHa HAa pucyHke A.1.

- e e e e e
I I
3ona IV |

|

e e T R T T I |

3oHa |l

— e o e o e e e e e e e e e e e o e e omm owd

3omna ll

3oHa |

Pucynox A.1 — Pa30uBKa 1oJia M CTeH MOABAJIA 110 30HAM

[nomany ¥ MpUBEAECHHBIE COPOTUBIICHHUS TEILIONEPENAUe KaKI0M 30HbI B
COOTBETCTBUM C 6.4 1 6.5 COCTaBIISIOT:

- omas 3086 | S = 168 M2 (crensl nogsana), Ry = 2,1 °C-mM%/Br;

- oAk 308s! 11 Sy = 152 mM? (mon nozapana), Ry = 4,3 °C-M?/Br;

- omas 3086 1 Sy = 120 M? (mon noxsana), Ry = 8,6 °C-m?/Br;

- omas 3086 1V Sy = 88 m? (o moasana), Ry = 14,2 °C-m?/Br.

CyMMapHas II0oIIab 30H ZSi =528 M2
|

O6mee MMPUBCACHHOC COIIPOTHUBJICHUC TCILIOIICpEAAUC, OIIPCACIIICMOC 110

dbopmyiie (4), coctaBisier
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B Zsi __168+152+120+88 _ ., (m*°C (A2)
"3, /R, 168 1562 120 88 ~ Br ) '
' 21 43 86 14,2
CpemHero1oBasi MOITHOCTh TEIUIONIOTEPh B TPYHT, ONpeaessieMas 1mo
dbopmyiie (6), COCTABISIOT:
o - T )zs _20-54 o8 Br—1,98 kBr. (A3)
390
CpenHsisi MOIITHOCTH TETIONOTEPh B HAN0O0JIee XOJIOIHBIN MECSI] C
obecrieueHHOCTEIO (0,94 cocTaBisgeT
o - (T "M)zs zg 333 528 Br= 4,47 kBT. (A.4)

[Ipu cpaBHenuu (A.1) u (A.4) BUAHO, YTO TEIUIOU3OBITKM HE MPEBOCXOIAT
TEIJIONIOTEPH, OLICHEHHBIE IO METOJLY 30H, W IS OIPEACNICHUs TEIUIONOTEPh B
TPYHTOBOE OCHOBAaHUE COOTBETCTBEHHO HEOOXOIUMO MPUMEHSTH 00Jiee TOYHBIE
MeToauKU. B TOM ciyuae, eciin Obl TETJIOU30BITKH OKa3aJIUCh O0Jiee MPOBEACHHON
BBIILIE€ OLIEHKU TEIUIONOTEPh, HA 3TOM PACYETHI MOYKHO ObLIO Obl HE MPOBOJUTH, T.

K.TCHHOH36HTKHRKHyTCKOMH@HCHpOBaTBTEHHOHOTepHISFPYHTOBOCOCHOBaHHQ

A.3 OueHka TemioBoro 0ajaHca 1o aHAJUTHYECKON MeToMKe pacuyera
(AMP)

[Ipu pacuerax UCIONB30BAHBI CIEAYIOIIME 3HAUYCHUS TpeOyeMbIX
JIOTIOJTHUTENIHHBIX MMapaMeTPOB:

Bt

- K09QDHULHEHT TEIONPOBOXHOCTH rpyHTa M =15 m

- TOJIIIIMHA ITOKOJIA 3mauusa W = 0,3 M.

Koadduiment TemmonpoBoAHOCTH MaTepuajga CTeH TMojBaja MPUHST
paBHBIM KOA(h(DUITMEHTY TEMIONPOBOHOCTH TPpyHTA. TeIIonpoBOAHOCTD IIOKOJIS B
pacuerax HE YUUTHIBAIOT.

Pacuetnas mumpuHa 3maHus, ompenensemas 1o dopmyrne (7), umeeT

3HAa4YCHUC
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25 _2-360 _

BP 84

8,6 M, (A.5)

a TOJTyIUPHHA COOTBETCTBEHHO B/, =4,3 M.

PacueTrHas cxema c ykazaHueM pa3MepoB Ipe/iCTaBlieHa Ha PUCYHKe A.2.

[lokonp TONIMHON
0,3m
] HapyxHbrii |
I BO3YX |

| Temnepatypa Bo3ayxa B '
- momerenuu +20 °C _ l

Pucynok A.2 — PacueTHasi cxema JJI AHAJIUTHYECKON METOAUKH

Koaddumment TernooTnaun mona u CTEH MoJBajla MPUHUMAIOT COTJIACHO

tabmuie 4 CII 50.13330.2012 paBHBIM 8,7i, KOd(DUIMEHT TerI00TAauN

(" -<C)
Hapy>KHOMY BO3Ayxy — cormacHo Ttabmume 6 CII 50.13330.2012 paBHBIM

Br
zgm .

Pe3ynbTaThl pacueToB SKBUBAJICHTHBIX TOIIIHUH (8), (9):

d, =d, =W+}{i+rf P r0j=(0,3+1,5-(8i+0+%+0DM=O,54 M. (A.6)

o o

in out ’

B cootBerctBum ¢ dopmynoit (13) moaBan sBIsSETCS CIa0OyTEIIICHHBIM

(d,+0,52=1,54 Mm<B'=8,6 M), CJCIOBaTEIbHO, COMNPOTHBIICHHE TEILJIOIEpeaaue

T0J1a MoJIBaja, onpenesieMoe mo Gopmyiie
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1
sznB’+dt+0,52[|n£ nB’ +1}]’ (A7)

2\ d,+0,5z
COCTaBJISICT
R =326 ¥C (A.8)
T
I[JBI CTCHBLI 110JIBaJIa IIPpHU 3TOM
-1
nZ 0,5d, 4 M?-°C
=2 ! £ =1,32 A.

Ry o [1+ dt+2j|n£dw +1] 3 . (A.9)

JIJist cpaBHEHHUS IO PAaCCMOTPEHHOMY paHee MeHee TouHoMmMy Meroay MO3

3Ha4YCHUA COHpOTI/IBJ'IeHI/Iﬁ TCII01ICpCaauc COCTABIIAIOT!

M -°C |
- cTeHbI mojBasa (B HacTosIieM pacyere 30Ha | nemukom) — R, = 2,1 —
T
M2 -°C
- oJI moABaja (B HacrosieM pacuete 30H5I |, 11, 1V) — Rf = 6,48 e
T

TeronoTepu uepe3 moi TMojABajia, 3ariiyOJICHHOTO Ha 2 M W HUXKE,
MEHSIOTCSl BO BpeMeHH ci1abo0 U, kKak U B popmyiie (A.3), MOTYT OBITh OLICHEHBI 110
CPEIHEr0JI0BOMY IMEpernaay TeMIeparyp:

@, =B340y, 96148y, (A.10)
3,26
[IpenenbHble TEIJIONMOTEPH YEpe3 CTEHbl TMojBaja 0Oojiee KOPPEKTHO

OIICHUBATH MO0 HANOOJIEe XOJIOTHOMY MECSILY:

(20— (-13))-168
B 1,32

o, Br=4,20 xBr. (A.11)

B ¢opmynax (A.10) u (A.12) 3Hauenus 360 u 168 COOTBETCTBYIOT
IJIOIIA/ISIM TI0JIa U CTE€H MOJIBajia COOTBETCTBEHHO.
Ntorosas cyMmapHas MOIITHOCTh MAKCUMAJIbHBIX TEIJIONOTEPh COCTABIISICT
D, ax = 5,81 kBT, (A.12)
YTO BBIIIE OleHeHHOTOo 10 MeToay MO3 (cM. popmyiy (A.4)) 1 Takke MPEBHIIIACT

CPEIIHIOI0 MOIITHOCTh TEIMIOU30BITKOB (cM. hopmymy (A.1)).

40



Hcnonb3oBaHue aHaIUTUYECKOM MeTtonuku pacyeta AMP  no3Bossier
MIPOBECTH JIETATU3UPOBAHHBIN TEIJIOBOI OallaHC TEIJIONOTEPH B TPYHT. B KauecTBe
BapraHTa MOXKET OBITh MCIIOJB30BaH pacyeT 0ajaHca, KOTOPBIM MPUBOIUTCS HUXKE.

JIns omnpeneneHus CpeaHUX TEIUIONOTEPh YEpe3 OCHOBAHHE B TEUYEHUE
OTOINUTEJIBHOTO TMEpPUOJa HCHOJB3YIOT OJIM3KHE K MOBEPXHOCTH 3€MJIM U K
Hapy>XHOMY BO3/yXy YacTH KOHCTPYKUMH (Onmxke 2 M OT Hapy>KHOrO BO3yXa IO
MacCHMBY TpPYyHTa) M Hapy>KHbIE TEMIIEpPaTypHbIE YCJIOBHS, COOTBETCTBYIOIINE
CpeIHel Hapy>KHOH TeMmreparype OTONMUTeIbHOTO mepuoaa (Munyc 2,2 °C mis
r. Mocksbl). [nst Oosiee ynaneHHBIX 3JIEMEHTOB HCIOJIb3YIOT CPEIHErOJJOBYIO
temneparypy (miroc 5,4 °C myist . MOCKBBI).

B sTOM ciiy4ae cpeanue TEMIONOTEPH COCTaBAT: 1 noya — @, =1,61kBr u

(20+2,2)x168

13 Br=2,83 kBr. HtoroBeie mnorepu 3a

U1 cTeHbl noaBaia — D, =

OTONUTENbHBIN mepuosa cocTaBsaT 2,83:24:205 kBtu = 13901 kBT1'u mns cren
noaBana u 1,61:24-:205 kBt'u = 7921 xBT1'u nna nona noasana. DddekTuBHOE

COIMIPOTHUBJICHUC TCILIOIICPCAAYC B PACUCTC Ha OTONUTEIILHBIN nepuoa: i CTCH

Mm% -°C
MOJ[BaJIa COOTBETCTBYET MTHOBCHHOMY 3HaueHHIO — R, =1,32 e Jliist mona
T

nojiBaia (KOHCTPYKIIMH, yAalleHHbIX Oojiee 4eM Ha 2 M MO0 MacCHBY TpyHTa OT
Hapy>XHBIX YyCJIOBHI) OHO YBEJIMYMBAETCS OTHOCUTENIbHO Gopmynbl (A.7)
MPOMOPIIMOHAIEHO OTHOIICHUIO PAa3HUIIE TEMIEpaTyp MEXIy BHYTPEHHUM
BO3/yXOM U HapY>KHBIM JIJIsi OTOMUTEIBLHOTO TIEPUOIa i CPETHETOJJOBBIX YCIOBUM:

20+42,2
for = 20-5,4

2 o
20422, 96— 496(“4 ' Cj. (A.13)

Br

B Teuenue Temioro mepuoga TAaKKE€ MMEIOT MECTO TEIIONOTEPU B TPYHT
OCHOBaHMsI 3/laHWA. TeIIOBOM TOTOK /I NalbHUX AJIEMEHTOB KOHCTPYKIIHH
U3MEHSETCS ¢l1a0o, B TO BpeMs Kak JJjisi OJUKHUX OH MOXKET OBITh OIICHEH I10
pa3HUIIE TEeMIlepaTyp MEXKIy BHYTPEHHUM U HAPYXHBIM BO3YXOM TEIIOTO
nepuona (4,9 °C, mpopomxutenbHocTh 160 cyT). B mrore 3a Temmblii mepuon

TEIUIONOTEPU dYepe3 Moa cocTaBaT 6182 kBr'u, yepe3 creHsl mnoaBana —
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2395 kBt u. CpenHee MrHOBEHHOE 3HAYEHHE TEIUIONOTEPh 3a TEIUIbIA NMEPUOJ —
2,23 kBT, uTo nmepekpriBaeTcs Temion3osiTkaMu — 3 KBT (cMm. dopmyny (A.1)).

3a ToJ CyMMapHBI€ TEIUIONOTEPH Yepe3 TOJl MojBajia cocTaBisitoT: 7921 +
6182 = 14103 (xBt'4) mmm ynensHsle Termonotepu 44,1 kBr-u/m?. CyMMmapHEIe
TEIUIONOTEPH uepe3 cTeHy nojsana coctaBar 13901 + 2395 = 16296 (kBt-u) unu
yaenbHble Temtonotepu — 97,0 kB1-u/M%, cyMMapHBI€ TOHOBBIE TEILIONOTEPU —
30399 kBt'u. PaccuumTaHHble 3a Troj] 3HAYCHUS NPUBEIACHHOIO COINPOTHUBIICHUSA
TeIUIonepeaaye Iojda W CTEHbl [MOjBajla COBNAJAIOT C MIHOBEHHBIMU:

2 o) 2'0
MC Ry =131 ¢

Bt

R

3,26

from —

A.4 Pacuer Temionorepb 4epe3 OCHOBAHHE W NPOBEPKA BBINOJIHEHUS
CAHUTAPHO-TUTHEHUYECKOT0 TPeOOBAHUS C MWCNOJIb30BAHUEM METOIANKHU
HECTAMOHAPHBIX TemnepaTypHbIX moJein (MHTII)

JIns pacuera nmojaBaia MPUHATA pacyeTHas CXEMa, IPUBEJICHHASI Ha PUCYHKE

A.3.

IHokonb ToMIMUHON
0,3Mm

Hapy>xub1it
! BO31YX
i TemmepaTtypa Bo3znyxa B
! momerienuu + 20 °C

12m

Pucynok A.3 — PacueTHasi cxeMa JIJI METOAA HECTAMOHAPHBIX

TeMIIePaTYPHBIX MOJIei
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Pacuetsl mpoOBOAT € UCIONB30BAHUEM ABYXMEPHOU UMCIEHHON METOAMKU
[5], B KOTOPOIi pacUeTHYIO MIUPUHY 3aHUs BRIYUCISIOT 110 hopmydie (A.S).

YpoBeHb 3ajeraHusi TPYHTOBBIX BOJ OOJIBIIE CyMMBI IIUPUHBI M TITyOHUHBI
MoJ/iBajia, B 3TOM Clly4yae IIyOMHA pacyeTHOW 30HBI MOXKET ObITh YMEHbILIEHA /10
3HAYCHUS, HE MEHBIIIETO CYMMBI PacUeTHOUN MUPHUHBI 31aHus (1o Gopmye (A.5))
U TayOuHbl mojaBana. [myOmHa pacueTHO obOiacTu mpuHsATa paBHOM 12 M. B
cootrBeTcTBHM ¢ 8.8.4, 8.9.11 u 8.9.12 Ha HWKHEH TpaHMIIE PAaCUCTHOU 00JIACTH
UCIIOJIB3YIOT TPAHUYHOE YCIIOBUE BTOporo poaa (44). llupuny pacueTHOM oOnactu
NPUHUMAIOT HE MeHee IITyOHMHBI U HE MEHEe YJIBOGHHON CyMMBbl IIMPUHBI 37aHus,
TOJIIHUHBI [IOKOJISI U IIMPUHBI YTEIUIEHHON OTMOCTKH. B TaHHOM ciyyae HIMpuHa
pacuyeTHOM 00JIaCTH TaKX e COCTaBIsAET 12 M.

TeMrneparypy Hapy>KHOrO BO3/yXa JIJIsl pacyeTa TEeIUIONOTEPh ONPEAEIISIOT
IJIABHO U3MEHSIONIUMUCS MEXY CPEIHEMECSYHBIMU 3HAUYCHUSIMH JJIs perHOHa
pacuera (pucyHok A.4). Ilo mpoiecTBUM NEPBOrO0 PaCUE€THOIO rojida NPUHUMAIOT
T€ K€ 3HAYEHUs TeMIEpaTyphl sl BTOPOro M Tak Jlajiee, B Pe3yJbTaTe NPOBOIAT
pacyeTr ¢ HUKIMYECKH MEHSIOIIEWCS HApy»XHOM TemmepaTypou. Mcnonp3oBaHHasA
3aBUCHUMOCTh COOTBETCTBYET MPOAOJDKUATENbHOCTH Tiepuona 205,5 cyt co
CpEeIHEeCYTOUHOH TemmepaTypoil Hrke mioc 8 °C, cpemHss TeMreparypa 3TOTO
nepuoga — munyc 1,9 °C, cpemneromoBasi Temrepatypa — 1ioc 5,5 °C, cpemnsis
TeMreparypa terioro nepuoaa — mimoc 15,0 °C, yTto 61M3K0 K IPUHUMAEMbIM B
JPYTUX METOJAUKAX 3HAYCHUSIM.

Pacuer npoBeneH Bo Bpemenu Ha 17 nert. [locne aToro nepuoga pacueTHas
CUCTEMa BbIIIA HAa NEPUOAUYECKH TOBTOPSIOIIMICS H3 Trojda B TOJ
KojebarenbHbll mpouecc. KpuTepreM OKOHYaHUs pacuera SBISETCS Malloe
roJIOBO€ M3MEHEHUE pa3HUIbl TEIUIONOCTYIUIEHUH M TEIJIO0TBOJIa M3 TpPYyHTa
OCHOBAHHSI.

I'padmyeckn 3HaueHUss TemmepaTyp B OCHOBaHMM II0 MecsllaM B
YCTaHOBHUBIIEMCS MPOILECCE MPEICTaBICHbI HA pUCYHKE A.S. JlaHHbIE HA PUCYHKE
COJIEpKaT IIBETOBBIC IIKAJIbl TEMIIEPATyphl, I€ KaXKIbIH IIBET COOTBETCTBYET

OIPCACICHHOMY 3HAUCHHIO TCMIICPATYPbl B COOTBETCTBHUU C HBGTOBOﬁ IIKAJIOM.
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Pucynoxk A.4 — I'paduk 3aBUCUMOCTH TEMIIEPATYPHI HAPYKHOI'0 BO3AyXa OT
BpEeMEHH

Ha pucynke A.6 nmpencrtaBieHbl rpaukd 3aBUCHMOCTH TEIUIONOTEPH OT
BPEMEHU ISl CTEHBI U 110J1a M0/Bajla B YCTAHOBUBIIEMCS IUKJIMYECKOM IPOLIECCE.
JlaHHbIE TIpUBEIEHBI HA €IWMHULYY IepuMmerpa 3xaHus. g mepecuera Ha Bce
3MJaHW€  JaHHblE 3HAYEHUSI YMHOXKAIOTCS HA  NEPUMETpP, paBHbII B
paccMaTpuBaeMoM ciaydae 84 M.

CymMapHbI€ TEMIONOTEPU NOCTUTAIOT MAKCUMaIbHOro 3HaueHus 6,04 kBt
(1,61 kBt uepe3 mon u 4,43 kBt uepe3 crenbl moaBana) Ha 41-e cytku (10
deBpans), MuHUManbHbIe Teronorepu — 2,28 kBt (1,49 kBt yepe3 mon u 0,79
kBT uepe3 crennl noaBana) Ha 216-e cytku (4 aBrycra). [Ipu 3TOM MUHUMaIbHas
HapyKHasi TEMIEpaTypa COOTBETCTBYeT 22-M CyTKaM, a MakcuMaibHas — 198-m.
CoOTBETCTBEHHO 33JIEpKKa TETIOBBIX MOTOKOB OTHOCUTEIBHO HAPYKHBIX YCIOBHM

B HACTOSILIEM PACUETE COCTABUT OKOJIO 20 CyT.
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Pucynok A.5 — Pacnpenesenue reMnepaTtypbl B OCHOBAHUM 3IaHMS 110

MecdIamM
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Pucynok A.6 — Tensionorepu 4epe3 MoJi M CTEHY MOABAJIA B 3aBUCMMOCTH OT
CYTOK

CpennerosioBele TerionoTrepu coctarisitoT 4,13 kBt, u3 Hux 1,54 kBt
yepes noa u 2,59 kBt uepes crensl noaBana.

TeronoTepu B mepuoja ¢ HapykHOW Temreparypoir Hike mioc 8 °C (B
OTOMMTEJIBHBIN TIepuoa) cocTaBisitoT 5,09 kBT, u3z Hux 1,55 kBT uepes noxn u 3,54
kBT uepe3 cTeHsl noasaa.

Terionorepu B TEIJIBIA nepuoid cocTaBisiioT 2,92 kBT, u3 Hux 1,54 kBt
yepes o u 1,38 kBT uepe3 cTeHsl nmoasarna.

Hrorossie notepu Teria:

- 3a rox — 36252 kBt'4, n3 Hux 13522 xkBt'4 uepe3 mon u 22730 kBr'u
4yepe3 CTEeHbI MOBaa;

- 3a TIEPHOJI C HApYKHOU Temneparypoil Huxe mitoc 8§ °C — 25095 kBr-y,
u3 HUX 7636 kBTt 4 uepe3 mon u 17459 kBT yepe3 cTeHsl MoaBana;

- 3a Terbiid mepuo — 11157 kBt 4, u3 Hux 5886 kBT 41 uepe3 mon u 5271

kBT 4 yepes cTeHsI ojiBania.
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ComnpoTuBiieHHE TEIUIONEpElaye B pacyeTe Ha Mepuoj] C HapyKHOU
Temreparypoit Hmwke noc § °C:

2 o 2.0
R =4,52u, Ruor =1,O4u — 14 ToJla M CTE€H [ojaBaja
or Bt Bt

COOTBCTCTBCHHO.
COHpOTI/IBJ'ICHI/Ie TCINUIONCPCAAYUC B paCuUCTC HA I'O:

M?-°C M?-°C
Rfmﬂ=3,39—BT , Rwroﬂ=0,94? — JUI ToJla W CTeH IoJBana

COOTBETCTBEHHO.

CpaBHuBas ¢ pe3ynbTaTaMyd NIPUMEHEHHS aHATUTUYECKON MeToauku AMP
BUJIHO, YTO TEIUIONOTEPH B IMOJI MOABANA OTIIMYAIOTCS HE CUIIBHO, B TO BpeMs Kak
TEIJIONIOTEPH 4YEpe3 CTEHy MOJBajla OTIMYAKOTCA IIOYTH Ha TpeThb. MTOrosble
TEIUIONIOTEPH, PACCUUTAHHbIE MO MeToauke AMP, 3aHMKEHBI Ha BEIMYHHY
npumMepHo 20 %.

MuHrManbHas CpeIHECYTOYHAsl TEMIIEpaTypa BHYTPEHHEW MMOBEPXHOCTH,
nojlyueHHasi B pacuere, coctaBisieT 14,17 °C u COOTBETCTBYeT BEpXHEH TOUKE
CTEHBI [TOABAIA.

A.S TIpoBepka BbINOJHEHHS CAHUTAPHO-TUTHEHUYECKOI0 TPeOOBaHUA
B Hau0oJ1ee X0J10AHbII Mepuoj

Pacuer 3axirodaercs B ONpPENEICHUM MHUHUMAJIBHOM TEMIIEpaTypbl
BHYTPEHHE MOBEPXHOCTH HA PACCTOSIHUM HE Oojiee 2 M OT 30HBI HApY>KHOTO
BO3/lyXa 10 MAacCUBY IPyHTa IPU NOCTOSHHON TEMIIEpaType HApy»KHOrO BO3AYXa,
COOTBETCTBYIOIIIEH MOKA3ATENI0 «TeMIIepaTypa Bo3ayxa ¢ obecrneueHHOCThIo 0,94
(txw = — 13 °C). PacueT npoBoAT aJis1 BCEHl KOHCTPYKIIMH, OJTHAKO MPUHUMAIOT BO
BHUMaHUE TOJBKO YYaCTKH, PACIIOJIOKEHHbIE JOCTATOYHO OJIM3KO K HapYy>KHOMY
BO31lyXy. B paccmarpuBaeMoMm ciydyae NpOBEpSAIOT TeMIlepaTypy IMOBEPXHOCTH
BBIcOTOM 1,98 M cTeH mojaBana. PacueT mMokeT OBITH NMPOBEICH ¢ NMPUMECHECHUEM
METO/1a KOHEYHBIX 3JIEMEHTOB ISl CTAlMOHAPHOIO CIyYas, a TAKXKE C MOMOUIBIO
MHTII npu noCTOSTHHOW Hapy>KHOHM TeMIEepaType.

Pe3ynbTaT pacuera TemnepaTypHbIX MOJIEH NpeICcTaBiIeH HA PUCYHKE A.7.
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- 200

134

6,8

64

-13,0

Pucynok A.7 — PacipenesieHue TeMneparypbl B OCHOBAHUM 31aHUSA NIPH
NMOCTOSIHHOM HapYKHO# Temmnepatype munyc 13 °C
Touka ¢ MUHHMaIbHOM TEMIEPATYPON HAXOAUTCS BBEPXY CTEHBI IMOJBAJIA.
B 31011 TOuke HeoOX01MMa POBEPKA Ha BHINIOJHEHUE TPEOOBaHUS HEOOpa30BaHUs
KOHJIEHCaTa B pacyeTHBIX ycloBusx. Temmeparypa B Touke coctaBisier 13,06 °C.
[Ipu Hapy»kHOI Temneparype, paBHOM TeMIlepaType Bo3ayXa ¢ 00eCIeueHHOCThIO
0,94, pacuetHOl Temreparype BHyTpeHHero Bo3ayxa mitoc 20 °C 1 BIaXKHOCTU B

nojBayie He Bbie 64 % (OTH.) CAaHUTAPHO-TUTUEHUYECKOE TPEOOBAHUE IO MYHKTY

5.7 CII 50.13330.2012 BbImIOTHIETCHL.
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Ipunoxenue b
IIpuMmep pacyera HA4aIbHOIO YCJIOBHS U OLEHKH TEMIIEPATYPbI TPYHTOBBIX

Boa s Mmeroauku MHTII

b.1 Hacrosmee npunokeHue COAEpKUT IPUMED, MTOKA3BIBAIOIINN MTOPSAIOK
pacuera HayaJdbHOIO  paCHpEeACNICHHs TEMIIepaTypbl B  TOJIIE TPYHTA,

HeoOXoauMoro i ucroiib3oBanust B Metoauke MHTII, a Taxke OIeHOYHOro

pacdeTa CpeiHEH M0 BOJOHOCHOMY CJIOKO TEMIepaTrypbl |

> HCIIOIB3yEMOW B
TPAHUYHOM YyCIJIOBUH (45) 11 TPYHTOBBIX BOJ, POTEKAIOIINX MO/ 31aHUEM.

b.2 O0mmne moyoxxeHnst, HCMOJIb3yeMble NPU pacyeTax

b.2.1 Tlpu 3apanuu HavdaIbHBIX ycsioBHi 110 8.10 ncxoAsT U3 TOro, 4yTo Mpu
W3MEHSIOLIEHCS U OBTOPSIONICHCS B TOJOBBIX LMKJIAX TEMIIEPATYPE HAPYKHOTO
BO3JyXa M NPOYMX HEU3MEHHBIX YCIOBHUSIX B TPyHTE MOJ 3JaHUEM (OTCYTCTBUE
HEPETYJSIPHBIX HMCTOYHUKOB BBbIAENEHUS M (WJIM) TOTJOLIEHUS TEIUIOThI) IO
VCTEYEHUH TEPEXOHOTO MepHuoa TEIJIONEPEHOC TAKKE MUMEET MOBTOPSIOLIHICS
LIUKJINYECKUA ToA0BOM Xapakrep. [Ipyn 4MCIEHHOM MOJEIMPOBAHUM IEPEXOIHBIN
NEPUOJT JTOCTHKEHHUS LHMKIMYECKOW MOBTOPSEMOCTH TEIUIONEPEHOCAa CHIIBHO
3aBHUCUT OT BBIOOpAa HAYAJIBLHOTO YCJOBMSI MO TEMIEpAaType U B pEalbHOM
MaciITabe MOXET JIOCTHraTh OT HECKOJIbKMX JIET O HECKOJbKUX JIECATKOB JIET.
CokpanieHue 5TOro MepexoJHOro IMepuoaa M, KaK CIEIACTBUE, COKpAIlECHUE
IPOLIECCOPHOTO BPEMEHU PACYETOB MOXKET OBITh JOCTUTHYTO BHIOOPOM HadallbHBIX
YCJIOBHM, OCTATOYHO NMPUOIMKEHHBIX K PEaTU3YIOIIUMCS Ha MPAKTHKE.

b.2.2 Bpibop HayalbHOTO MO TeMIepaType YCJIOBHUS B IOJABISIOLIEM
OOJBIIMHCTBE CIIy4aeB HEOOXOAMMO MPOBOAUTH MCXONS U3 TOTO, YTO TPYHT 0
BO3BEJCHMS 3/JaHMSI ObUT OTKPBITBIM M MOABEPrajcs TEIUIOBBIM BO3AEUCTBUSIM
TOJIBKO CO CTOPOHBI aTMOC(EepHOro Bo3ayxa. [Ipu 3ToMm B ToIIe rpyHTa, HAUUHAS
OT €ro TMOBEPXHOCTH, YXE€ CYIIECTBYIOT MOBTOPSIOIIMECS TOIOBBIC LIUKIIbI
U3MEHEHHUS] TeMIIepaTypbl, KOTOPbIE M MOTYT OBITh HMCIOJB30BaHbl B KauyeCTBE
Ha4yaJbHOI'O YCIJIOBHS JUIsl pacyeTa HECTAlMOHAPHBIX TEMIIEPATypHBIX MOJIEH B

YCIOBHUAX TEII000MEHA CO 30aHUCM.
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b.2.3 Ilpu pacuerax HayajabHOTO YCJIOBHS HCIOJB3YIOT TE€ K€ CaMble
TEIIOPU3NYECKHE XapaKTePUCTUKUA TPYHTA, YTO W TPH PEUICHUU OCHOBHOU
3aJ1ayu, epEeYnCICHHbIE B TA0IULE 5.2, a TAKKe ACTATU3UPOBAHHYIO TEMIIEPATYPY

Hapy>KHOTO Bo3ayXa I, (cMm. 8.9.2 m Ttabmumy 5.3). Yyer mnpucyrcTBus

TPYHTOBBIX BOJ IIPH pacyeTax HeoOs3aTeNeH.

Bb.3 Onucanue cucTeMbl KIPYHTOBOE OCHOBAHHE — 3[IaHHE)

31aHrue B TOPU3OHTAIILHOM CEUCHUU MMEET KBaAPaTHYIO (GOopMy ¢ JITHHOM L
= 10 m u mmpunort B = 10 m. [loxg 3maHuMEeM W BOKPYr HETO T'PYHT SIBIIACTCS
OJIHOPOJHBIM U UMeeT KodhduimeHt rteronpoBoanoctd A = 1,5 B1/(Mm-°C) u
00BEMHYIO YJAENBHYI0 TemioeMkocTh C = 2-10% Jx/(M3-°C). Tlox 3maHuem
MPOTEKAIOT TPYHTOBBIC BOJIbI, TJIyOMHA TOBEPXHOCTHU KOTOPBIX Zy U CpEIHSA
IJIOTHOCTh TOTOKA BOJBI (y HE HW3BECTHBI /IO MPOBEAECHUS TI'€OJIOTMYECKHUX

N3BICKAHUI.

b.4 3ananue pacyeTHoi 001acTH

[Ipy mnpoBedaeHUM pacueTOB HECTAIMOHAPHOTO TEIUIONEpPEHOCca BhIOpaHa
OCHOBHasi pacueTHas oOjactb c TiayomHoit h = 10 ™. JlaHHas r1iyOuHa
YAOBIIETBOPSIET BCEM YCJIOBHSIM, TPUBEICHHBIM B 8.8, W TMO3BOJSET Yy4ecThb
MPUCYTCTBUE BIMSIONINX HA TEIJIONIEPEHOC TPYHTOBBIX BO/I.

Ha Bcei 31Ol TiIyOMHE NOHKHO OBITH 3a7aHO HayajdbHOE paclpeseicHue
TEeMITepaTypHhI.

B kauectBe rinyOMHBI pacyeTHOW O00JAacTH AJi1 PACYETOB HAYaIbHOTO
pacnpeneneHus TeMIEpaTypbl TakKe BBIOMpAIOT TIyOMHY OCHOBHOM pacyeTHOU
obJsactu

h'=h=10wm. (b.1)

[Ipu pacuerax Ha4aILHOTO YCJIOBHUS ITyOMHA pacueToOB BCEr/a J0HKHA ObITh

3aJjaHa HE MeHee TIIyOMHBI pacueTHOW 00JacTH MpH pacyeTax HECTALMOHAPHBIX
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TEMIIEpaTypHBIX MOJEH B YCJIOBHUSX TEIIOOOMEHA CO 3/IaHHMEM, OIpeAesseMOon

MOJIOKEHUSIMU, cofiepkammmucs B 8.8.2, 8.8.3 u 8.8.8.

b.5 Bpemsi B TeyeHHe roga, Ha KOTOPOe PACCUYUTHIBACTCH HAYAJIbHOE
ycJioBHe

KoHKpeTHBIN BUJT HAYAJIBHOTO YCJIOBHSI 3aBUCHUT OT BBIOOpA AAaThl, HAUMHAS C
KOTOPOH MPOBOAST YUCICHHOE MOJIETUPOBAHKUE TEIIIOOOMEHA MEXIY 3/1aHUEeM U
TPYHTOBBIM OCHOBaHWEM. Jletanmu3amusi 3TOH JaThl MPU pacdyeTax MOXKET OBITh
BBITIOJIHEHA TMPAKTUYECKHU JIIOOOH C TOYHOCTBIO, ONpEessieMOl BEIUYMHON Im1ara
10 BPEMEHH, C KOTOPBIM IPOBOJSAT pacyeT HA4YIbHOTO yciioBusa. Hanpumep, npu
WCIMOJIb30BAaHUHU SIBHOM CXEMBI pacueTa [S5] Takas aetanu3anus MOMKET COCTABUTH
nopsaka 1 1 (cMm. popmyiy (48)).

JInst  OmnpeneneHHOCTH NPUHHUMAKOT, YTO PACIPENCIICHUE TEeMIEPaTyphl
JIOJDKHO COOTBETCTBOBATh CPEAHEMY pPACHpEACsICHUIO MO TIIyOMHE B TpyHTE 3a
okTsi0pb. IlomoOHast cuTyamust SBISETCA TUINHYHOW JUISI  MaJOdTa)XXHOTO
CTPOUTENILCTBA, KOTJA BCE CTPOUTEIIbHBIC, MOHTAXXHBIE M OTACJIIOYHBIE PaOOTHI
MPOBOJAT B TEUCHHUE JIETHETO IEpUOo/aa, a C OKTAOpS B 3JaHUM BKJIIOYAIOT

OTOIUIEHUE JIJIsl OAJIep KaHus TpeOyeMoil BHYTpEHHEN TeMIepaTypbl IOMEIICHUH.

b.6 TemneparypHble XapaKTepUCTHKH, Y4YUTbIBaeMble NPH pacyeTe
HAYAJBHOI'0 YCJI0BUS

Pacuer navanbHOTO yCioBHMsS MpoBOAAT st mepuoga 10 jer u OGosee B
MaciitTabe peaabHOro BpeMeHu. [Ipu 3TOM MOJKHBI OBITH MCIIOJIB30BAHBI TAHHBIE
M0 JeTaJM3UpPOBAHHOW TeMIepaType HapyXHOro Bo3myxa l,, (cm. 8.9.2 n
tabmumy 5.3). Ilockonpky B paccMaTpuBaeMOM TIpUMEpPE B KayecTBE IIE€NU
3asiBJICHO TMOJIy4YeHHE HA4yaJbHOTO YCJIOBHS, COOTBETCTBYIOUIETO CpEIHEMY
pacrnpeneneHruto TeEMIIEpaTyphl M0 TIyOWHE B TPYHTE 3a OMPECICHHBIM MECSIl, TO
TOYHYIO JETalIM3allii0 HAPYKHOW TeMIEepaTyphl JOCTATOYHO MPOBOJIUTH O

CPENHEMECSIYHBIX 3HAYCHUM '|=i0ut (cMm. Tabmumy 5.3). V3MeHeHue Hapy HOU
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TEMIIepaTyphl MO roJlaM MPUHSTO MEPUOANYECKH MOBTOPSIIOUIMMCS (CM. PUCYHOK

A4d).

b.7 I'paHu4HbIe M CTAPTOBbIC YCJIOBHUA, HUCIOJb3yeMble IJIS pacuyera
HAYAJIbHOI'0 YCJIOBHSA

b.7.1 B xauecTBe rpaHUYHOIO YCIOBHS HA TOBEPXHOCTH 3€MIJIH JIOITYCKAETCS
UCIIOJIb30BaTh TpaHuyHoe ycioBue (38). B kauecTBe TrpaHUYHOIrO YCIOBHS B
ryOMHe  TpyHTa  JIONMYCKAeTCsl  MCIIOJNBb30BAHME  YCIOBHUS  MOCTOSIHCTBA

temrneparypsl (43), Tme TeMmeparypa 3aJaeTcsi paBHOM CpEIHErof0BOi
TeMIIepaType Hapy»KHOTO Bo3ayxa I, (cM. Tabmwmiry 5.3).

B Tex caywasx, Korjga Ha TOBEPXHOCTH OTKPBITOTO TPYHTA YYHTHIBAIOT
TEIIOM3O0JIAIIMI0 BMECTO TpaHUYHOro yciaoBus (37), cleayeTr HCI0Ib30BaTh
yciosue (38).

b.7.2 B xauecTBe CTapTOBOTO pacHpeIelicHUs TeMIICpaTyphl NMPU pacyeTax
HAYaJIbHOTO YCJOBHUS MOXKET OBITh HCIIOJIB30BAHO IIPOM3BOJIBHOE pacipejieicHue.

Haubosee nenecoo0pa3Ho MCHOIB30BaTh MOCTOSHHYIO MO TIIyOMHE TeMIeparypy,
PaBHYIO CPEJHETOJOBON TEMIIEPAType HAPYKHOIO BO3ayXa I, , KOTOpas SBISIETCS

3apaHee U3BECTHOM BEIMYMHOM (cM. Tabnuity 5.3).

5.8 I1poo/kuTEIHOCTD PACYETOB U KPUTEPUH MX 3aBepIIeHUs!

b.8.1 Pacyer HayanbHOTO YCJIOBHS CJEeAyeT MPOBOJUTH B TEUYECHUE
HECKOJIBKHX JIET PealbHOTO BPEMEHH.

b.8.2 B kauecTBe KpUTEpHsi OCTAHOBKH pacyeTa MOXKET ObITh MCIIOJIb30BAHO
Takoe xe yciaoBue (cM. 8.11.6), kak U TP OCHOBHOM pacueTe, KOrja yYuThIBAIOT
TOJIBKO TEIUIOOOMEH C Hapy>XHbIM BO3IYyXOM U TPYHTOBBIMH BojaaMu (Tipu

pPacCMOTPEHUHU UX B PACUETHOM 3a/1aue).
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B.9 Pe3ysabTarhl pacueToB HA4YAJIBHOTO YCJI0OBHS

b.9.1 Ilomy4yaembIiMu B mponiecce pacyeTOB BBIXOAHBIMU JTAHHBIMU SBJISIETCS
HECTAIlMOHAPHOE paclpeiesieHue TEeMIEpaTyphl Mo TIyOWHE B TPYHTE, KOTOpOE
MOKET OBITh HCIOJB30BAHO B KAayeCTBE HAYAJIBHOIO YCJIOBHS JIJISi MPOBEICHUS
JAIIBHENIIINX PACUYETOB, A TAKXKE COJNEPXKATh NAHHBIC I OLUEHOK TEMIIEPATYpPhI
TPYHTOBBIX BOJ. JleTain3anusi HA4aJIbHOTO YCIIOBHSI MOET OBITh BBINOJHEHA
MPaKTUYECKU JTHO00M ¢ TOUHOCTBIO JI0 IIara 1o BpEMEHH, MPU KOTOPOM IPOBOJIST
ero pacuer. Hampumep, mpu HMCHONBb30BAaHUM SIBHOM CXEMbI pacdeTa [5] Takas
JeTaan3alus MOXKeT COCTaBUTh Topsiika 1 1 (cM. popmyiy (48)).

b.9.2 Ha pucynke b.1 npuBeneHsl pe3yJibTaThl paci€TOB, COOTBETCTBYIOIINE
WCMOJIb30BaHHBIM HMCXOJHBIM JaHHbIM corinacHo b.2, b.3 wu Ttemmneparype

Hapy>KHOT0 BO3/lyXa, IPUBEJICHHON Ha pUCyHKe A.4.

m— AHBapb == QeBpanb
= MapT Anpernb
= Mau NioHb
= tonb ABryct
=== CeHTA0pb === OKTS16pb

Temnepatypa, °C

mybuHa, m

Pucynoxk b.1 — I'papuku 3aBUCUMOCTH CPeIHEMECIYHOH TeMIIepaTyphbl
TPYHTA B 3ABHCHUMOCTH OT I'JIyOMHBI
[IpuBeneHHbIE HAa PUCYHKE JAaHHBIE SBIAIOTCA B JOCTATOYHOW CTENEHU
oOLMMH, Il TOrO 4YTOOBl MX HCIOJIb30BaTh MPU PEUICHUU APYTHX 3a7ad, B
KOTOPBIX TEIJIO(PU3NUECKHE CBOICTBA IPyHTa CXOXKM C HCIHOJIb30BAaHHBIMU IpU
naHHbIX pacuetax (cm. b.2). Hampumep, u3 pucynka b.2 cnegyer, uto Ha riayOuHe

5 M u Gosee TeMriepaTypa rpyHTa MPaKTUYECKU MTOCTOSTHHA B JII000E BpEMSsI ro/ia v
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OJIM3Ka K CpEIHEroJI0BOM TeMIeparype Hapy>KHOTo Bo3ayxa. Hauunas ¢ riyOuHbl

2 M, TCMIICpATypa B paCCMATPUBACMOM I'PYHTC BCCIrAad IMOJOKUTCIIbHA.

b.10 Ounenka TeMneparypbl IPYHTOBBIX BOJ

HeobOxonumast st yuera 1o TpaHHUYHOMY YCJIOBHIO (45) TemionoTepsr B

TPYHTOBBIC BOJbI, CPEIHSAS IO TOJIIMHE TEMIIEpPaTypa BOJOHOCHOTO CJOS |,

w
Tak)Ke€ MOXKET OBITh OMpezesieHa Mo rpadukaM, MPHUBEIEHHBIM Ha pUCyHKe b.2.
[Tpu 3TOM yuuTBIBa€TCS, YTO IPYHTOBBIE BOJABI JOCTUTAIOT PACUETHYIO 00JIACTh
TEIUIONEPEHOCa CHCTEMBbl «3[aHHe — TPYHTOBOE OCHOBAaHHME» U3 00JacTu
OTKPBITOIO TPYHTa, TEMIIEPATYPHBIE XapaKTEPUCTUKUA KOTOPOIO INPUBEIACHBI Ha
9TOM PUCYHKE.

[TosToMy, eciu MOBEpPXHOCTh TPYHTOBBIX BOJ PACIOJIOKEHA Ha MTyOUHE 5 M

1 0oJiee, TO TeMIepaTypa BOJOHOCHOTO CJI0s |,

W

COOTBCTCTBYCT CpCIIHGI’OIIOBOfI

TeMIIepaType Hapy»KHOTO BO3yXa |, , Kak 3T0 M0Ka3aHo Ha pucyHke B.1.

Eciii moBepXHOCTh IPYHTOBBIX BOJ PACIIOI0KEHA BHIIIE, TO IIPU OLEHKE |,

CJICAYCT YUYUTBIBATH, YTO TCMIICpATypa BOAOHOCHOIO CJIOA 3aBUCUT OT BPCMCHU

roja. [Ipu 3ToM 171 OUEHKH CpelHel TemnepaTypbl BOAOHOCHOTO CJIOSI CIEAyeT
MCIIONIB30BATh CPEHEE 3HAYUECHUE MEKIY | . ¥ TEMIEPaTypoii IpyHTa Ha IPaHHIIE

C BOJIOHOCHBIM CJIOEM, OTIpeieisieMoe 1Mo Gpopmyie

T (m)= (T “(m)+T,, )/ 2, (B.2)
e Tz(m) — TeMmIeparypa OTKPBITOIO TPyHTa Ha TJIyOMHE IOBEPXHOCTH

BOJOHOCHOTrO cios, °C;
M — HOMEP MecsIla, HAauWHas C SHBapS.

Jlannble s pacdera T*(m) Ha pa3snMYHOMN TTyOMHE IPHUBEIECHBI HA PUCYHKE

b.1. Jlna npumepa: Ha pucyHke b.2 npuBeneHbl pacyeTHbIE 3HAYEHUS CPETHEN 10

BOAOHOCHOMY CJIOKO TEMIICPATypPbl T B TeueHue rogza mid CcCliydasa, KoOraa

w

IMOBCPXHOCTL BOJOHOCHOI'O CJIOA 3aJI€racT HA FHY6I/IH€ 4 Mot IMOBCPXHOCTH 3EMIIN.
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6,5 -

5,5 4

Temnepartypa, °C

4,5 1

3,5

0 1 2 3 4 5 6 7 8 9 10 11 12
0 — pekabpsb, 1 — aHBapb, 2 — heBpanb U T. 4.)

Pucynox b.2 — I'paux 3aBMCHUMOCTH CPeIHEMECAYHOMN TeMIepaTypbl

TPYHTOBBIX BOJ HA IIyOuHe 4 M
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IMpunoxenue B
IHopsigok pacyera TenI0NMOTEPh B HEOTAIIMBAEMbIX IIOMEIICHUSX,

KOHTAKTHPYIOLIUX C OCHOBAHUEM, ¢ UCI0JIb30BaHueM MeToauku MHTII

B.1 Hacrosiee npuiaokeHHE YCTaHABIMBAET MOPSJIOK JOMOJIHHUTEIbHBIX
pacyeToB, KOTOpbIE CIEAyeT MPOBOAUTH B  Clly4ae HECTAI[MOHAPHOTO
TEIUIONEPEHOCA B TPYHTOBBIX OCHOBAHUSAX 3JaHUM C HEOTAIUIMBAEMBIM I10JBAIIOM
WJIU TIO/ATIOJIbEM (HEOTAIIMBAEMbIM MOMEIIICHUEM ).

Pacuetsl mpoBOAST 1Sl cilydasi, KOT/Ia OCHOBHAs 4acTh 3[aHUS SBIISIETCS
OTaIUIMBaéMOM M B HEW TMOJJEPKUBACTCS IOCTOSTHHAs —Temmeparypa in.
HeoTtannBaemMoe moMenieHUE  SIBISETCS CMEXHBIM IO  OTHOIICHHIO K
OTaIUIMBAEMOMY, M €r0 4acThb KOHTAKTUPYET C TPYHTOBBIM OCHOBAHHMEM H YeEpE3
CTEHBI MOYKET KOHTAaKTUPOBATh C HAPYKHBIM BO3yXOM C IEPEMEHHOU BO BPEMEHU
temneparypoil Ty HeoTamnmuBaeMoe MOMEIIEHMH MOXET BEHTUIMPOBATHCA
Hapy>KHbIM BO3JTyXOM.

B.2 Cxema TtemnooOMeHa B HEOTAIJIMBAEMOM IOMEIICHUHM NpHUBEAEHA Ha
pucyHke B.1.

BeHTuiMsT HEOTAaIUIMBA€MOTO MOMEIIEHUSI OCYIIECTBISETCS HapyKHbIM
BO3JIyXOM, MOJKET OBbITh JIOOOrO0 THIMA M XapaKTEepU3yeTCs MNEPEeMEHHBIM BO

BpEMEHH OTOKOM Bo3xyxa V, m3/c.
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r,, r;, I, — TCpMHUYECKHEC CONPOTUBICHHUS BEPXHEIO IIEPEKPBITHUA, CTCHBI Hall

TPYHTOM, CTEHBI, KOHTaKTHUPYIOIIEH C TPYHTOM, M HHKHETO TMEPEeKPHITHS
coorBercTBeHHO, (M?°C)/BT; Oy M Ogy — KOIDOULUHMEHTH TEIUIOOTAAYH
BH Br/(M?-°C); H., —

YIpEHHEMY M HapyKHOMy Bo3ayxy, Br/(m*-°C); R, NOTOK TEIJIOTHl B

IIOMCIICHUC, HOCTyrIaIOH_[I/Iﬁ C BXOJAIIKMM  HAPYKHBIM  BCHTHIIIIHOHHBIM

BO3JlyXOM, BT; H2 — TIOTOK TEIUIOThI, YXOIAIIUKA W3 TOMEIIEHHUS C
BEHTWISIIMOHHBIM BO3AYyXOM, BT; H3 — MOTOK TEIUIOThl M3 OTaljJuBaeMOro
HoMemnieHust B HeortarmmBaemoe, B, H 4 — TIOTOK TEIUIOTBI dYepe3 CTEHy

Hapy>KHOMY BO31yXxy, BT; H5 51 H6 — IIOTOKHU TEIUIOTHI B TPYHT 4€pE3 CTEHBI U
II0JI COOTBETCTBEHHO, BT; ZO u Z — BbICOTA He3arnyOIEeHHOW M B TPYHT U

BaFHY6H€HHOﬁ qaCTHu HCOTAIlJINBACMOTI'O IIOMCIICHUA, M

Pucynok B.1 — Cxema TeIUIOBbIX IOTOKOB B HEOTAIJIMBAEMOM ITOMeEIICHUU
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KOG)(b(I)I/IHI/IeHTLI TCIIonCpeaaun, TCIIJIIOBBIC ITIOTOKM B BCHTUIIAIIMOHHOM

BO3AYXC W BHYTPCHHAA TCMIICPATYPA HCOTAILNIMBACMOI'O ITOMCIICHHA TO 3aBUCAT

OT BPEMEHH.

B.3 Ilpm pacuere HECTAMOHAPHOIO TEIUIONEPEHOCA B TPYHTOBOM
OCHOBAHMM Il  ONPEIEIEHUS TeMIEepaTypbl BHYTPM  HEOTAIIMBAEMOTO
NOMEIIEHUSI B MPOIEAype pacdyeTra Ha Ka)XJOM IIare Mo BPEMEHU HEOOXOIUMO
yUUTHIBaTh OajaHC MO TMOTOKAM TEIJIOTHI B BEHTWIAIIMOHHOM BO3IyXe U
kodpdunuenTam Terionepenayn. Jlnsg ydera 3Toro OamaHca HEOOXOAUMO

UCITIOJIB30BAaTh CJIEAYIOLIYIO0 CUCTEMY YPABHEHHUIA:

Hl(’t) ZCZTout(T)V (r) (B.1)
H, (1) =¢{To(t)V (1), (B.2)
0= 2 ox] (0T 33
1 1 )
H4(r) = (a_ + . + rzj (TOut (r) —T0(1:))S2 (B.4)
Hs(r):ﬁ:ﬂ ng(T*(r)—To(r))ds+S{y(T*(r)—To(r))dS . (BSY)
M ()= 5y SI (T"(x)=To(x))s, (B.6)
H+H,+H,+H,+H.+H, =0, (B.7)

rae Cg — yZeNbHas TEMIOEMKOCTh Bo3ayxa, Jx/(m3-°C);

T" — TemmepaTypa Ha NOBEPXHOCTU 3ariyONIEHHBIX CTEH M IOJIA, KACAIOIIMXCS
rpyara, ‘C. Temmeparypa T  3aBUCHUT He TOIBKO OT BpPEMEHH, HO M OT
KOOPJIMHATHI Ha 3ariTy0JICHHON TTOBEPXHOCTH;
T — Bpewms, C.

B.4 Cucrema ypaBuenuii (B.1)~(B.7) 3anmcana B o00mem Bujae B
TPEXMEPHOM CIydyae i 3[aHUs, UMEIOIIEr0 CUMMETPHUIO MO BEPTUKAIbHBIM

MJIOCKOCTAM (paccMmaTpuBaetrcs Y4 31anust). UHTerpupoBanue BeA€TCs MO TIIOMAIN
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COOTBETCTBYIOIIMX MOBEPXHOCTEH KOHTAKTA C IPYHTOM M BO3AYXOM. 3/1€Ch Sp —
IJIOLIAh TEPEKPHITUSL HaJ TMOMEIIEHUEM, Sy — IUIOMIaAb CTEHBI BBIIIE YPOBHS
TPyHTa, Sgx U Sgy — IUIOIIAINA CTEHBI HI)KE YPOBHS IPyHTA B HANPABJICHUU OCEH X U
Y B TOPU30HTAIBHON IIOCKOCTH U S4 — IUIONIAIb MoJia momenieHus. [lo Takomy xe
MPUHITUITY 3Ta CUCTEMa YPAaBHEHHUM 3alUCBIBACTCS JJISI HECUMMETPUYHOTO 37aHUS
W JUIA Cciydast IBYXMEpHOro pacyeta. [Ipm IByXMEpHBIX pacueTax MHTETPAIBI B
(B.5), (B.6) 6epyT HE 1O MOBEPXHOCTH, a MO JIMHEHHOW KOOpJAMHATE HA TPaHMUIIC
3maHus U TpyHTa. [Ipy pacdere MHTETpasOB B YHCICHHOW pean3aiii METOIUKH
pacyeTa UCHOIB3YIOT MPOIEAYPhl YUCICHHOTO UHTETPUPOBAHUS.

B.5 B ypaBuenusx (B.2)—(B.6) Temmeparypy BHYTpEHHEro BO3AyXa IS
HEOTAIUIMBAEMOTO TIOMCIICHUS TPUHUMAIOT B KaXABIH MOMEHT BpPEMEHU
OJIMHAKOBOM JIJIs1 BCErO ero 00bema (MOEIb U1eaJTbHOTO CMEIICHHUS).

B.6 Uckomyio Temmeparypy |, ¥, IpH HEOOXOAUMOCTH, TEMIIEpaTypy

IPYHTa Ha IPAaHHMIIE KOHTAKTA C DJIEMEHTaMH 3/aHus | HAXOAAT MyTeM pelleHHs
YPaBHEHMI TEIIONEPEHOCA HA KaXKJIOM IIare 1o BPEMEHU COBMECTHO C PEIICHUEM
cuctembl ypaBHenuil (B.1)—(B.7). Ilpu sTom, eciaum wucnoibzyemas 4YHCICHHas
METO/IMKA pacyeTa OCHOBaHA Ha METOAAaX KOHTPOJIBHOTO 00beMa UM Ha HESIBHBIX
KOHEYHO-PA3HOCTHBIX CETOYHBIX MeTonax (cM. 8.7.1), TO pelieHue CHUCTEeMbI
yYpaBHEHUH AOJHKHO OBITh BKIIIOUEHO B OOIIMI MTEpAallMOHHBIM MPOLECC MOMCKA
BCEX 3aBUCHMBIX [IEPEMEHHBIX Ha KaXJOM IlIare 1o BPEMEHH.

B.7 Ecin ucnosnb3yroTcsl IBHbIE KOHEYHO-PA3HOCTHBIE METO/Ibl, HAIIPUMED,
KaKk mpeajaraetcs B [5], TO Ha KaXJoM IIare Mo BPEMEHM HEO0OXOIUMOCTh
pemenus ypaBuenuii (B.5)—(B.7) npuBoauT k HapyIIeHUIO SBHOCTH OOIIEH CXeMbI
pacyeToB M MOTPeOyeT MCHOJb30BaHUS HMTEPALMOHHBIX PACUETOB IJISl PEIICHUS
CUCTEM HEIMHEHHBIX airedpandyeckux ypaBHEHUH. DPGEKTUBHBIM CIOCOOOM ISt
YCTpaHEHHUs TaHHOTO HEJOCTaTKa MpHU pelnieHuu cuctemsbl ypaBHeHuit (B.1)—(B.7)
SBJISIETCS] pACUET C 3aJCP>KKOM MO BPEMEHH Ha OUH IIIar.

JlaHHBII pOTIECC peaTnu3yeTcs CIeAYIOIUM 00pa3oM:
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- IHIEPBOHAYAJIBHO [JIA TCKYLICro CJI0d IO BPEMCHHU IIPOBOAAT pacydeT

pacrpezenenys TeMneparypsl 1 1 Ko3Q(GUIHMEHTOB TEIIONEPEaUr Ha IPAHUIIaX

37aHUA U TPyHTa OCHOBaHWA. B kadecTBe TeMmepaTypsl BHyTPEHHETO BO3IyXa I,

UCIIOJIB3YIOT €€ 3HaYCHUE, MOJYyUYeHHOE Ha MPEbIAYIIEM II1are o BpeMEHU;

- Jajiee ¢ MCMOJIb30BAaHUEM TEKYIIETO 3HAYEHHs] TeMIEepaTypbl Hapy>KHOTO
BO3/yXa IMPOBOJAT pelieHre cuctembl ypaBHeHuid (B.1)—(B.7) u ytounsior
3HauY€HUE BHYTPEHHEN TemMneparypsl Io;

- HaKOHEIl, M0 OCHOBHOMY aJITOPUTMYy MPOBOJIAT pPacueT pacIpereieHHs
Temmeparypsl 1 ¥ 10 cucteMme ypasaenuii (B.1)—(B.7) — yrouHeHHe BHyTpEHHEH
TeMIiepaTypsl To.

[TogoOHBIN LUK pacyeToB, MPU HEOOXOJUMOCTH, MOXKET OBITh MOBTOPEH

HECKOJIPKO pa3 J0 IMOJIyYeHHs] TpeOyeMOil TOYHOCTH s TO u T . IIpumenenue

JaHHOU (PM3UKO-MAaTEeMaTUYECKOW M YUCIEHHON MOJIENM C 3ama3/IbIBAaHUEM Ha Iar
[0 BPEMEHU MOMKET BbI3BATh IPAKTHUYECKM HE3HAUYUTENIbHBIE MOIPEIIHOCTU
BBIYUCJICHUS TEIUIOBBIX MOTEPh BOJM3U YIVIOBBIX AJIEMEHTOB KOHTAaKTa 37aHUS C
OCHOBAHHMEM M B BEPXHHUX YACTSAX 3ariayOJeHHBIX CTEH, IJIe MOTYT CYIIECTBOBAThH
OOJIbIIIME TPaAUEHTHI TEMIIEPATYPHI.

B.8 BMmecTo npouecca, peanuzyemoro mo B.7 Ha KaXa0M 1Iare mo BpeMeHU
To MOKeT OBITH HalifleHa C YY€TOM TEIUIOEMKOCTH TojaBaia (moamnona). s aToro

cuctremy ypaBHenuii (B.1)—-(B.6) BMecto ypaBHenus (B.7) pgomomHsioT

CIIE Ty IOLIHM:
H,+H,+H,+H, + H + H, =c % B.S
1 2 3 4 5 6 nd_T' (B. )
rge C. — CyMMapHas TEIUIOGMKOCTh IofBana (NOAMONA) C y4eTOM BO3IyXa,

KOHCTpYKIUH 1 HanomHenus, [[x/°C.
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IMpunoxenue I
ITIpumepsl pacueroB ¢ ucnojb3opanueM Meroaguku MHTII Tensionoreps u
NPUBEACHHBIX CONPOTHBJICHUN Temionepeaadye pasjJu4HbIX KOHCTPYKIMH

31aHUI, KOHTAKTHUPYIOIIHMX C OCHOBAHHEM

I'.1 B 3aBUCHUMOCTH OT THIa 3AaHUSI, TPYHTOBBIX yCIOBUH, HEOOXOIUMOTO K
pPa3MEIIeHUI0 KOMIUJIEKCa MHXKEHEPHBIX CHUCTEM W MPOYuX (PaKTOPOB pPeaqu3yroT
BUJIBl BHYTPEHHUX KOHCTPYKUMM 3[aHUs, 4YE€pe3 KOTOPbIE OCYIIECTBISIETCS
TEIUIOBOM 0OMEH ¢ OCHOBaHMeM, npuBeaeHHbIe B [.2 u I'.3.

I'.2 IlnuTa o rpyHTy

B nanHoMm ciiyyae OOBIYHO HM3TOTOBISIETCS MOHOJUTHAS >KeJIe300€TOHHAs
IJINTA, YaCTO C YTEIUICHUEM HEMOCPEICTBEHHO IO IPyHTY. Ee ke HChoyib3yloT B
KaueCTBE TMEPEKPHITUS TEpPBOro dTaka. B  JaHHOM  cllydyae HMeEeTcs
HEMOCPEJCTBCHHBIM TEIJIOBOM KOHTAaKT 3JaHWSd W OCHOBAHUSA, OJUH U3
MOJICKAIINX PACUYETY C MPUMEHEHUEM HACTOSIIINX METOJANYECKUX PEKOMEHIALIMIA.

I'.3 JleHTOYHBI (pyHAaAMEHT

I'.3.1 OranmyimBaeMbIH OABAJI

B nmanHOM ciydyae uMeeTcs TEIUIOOOMEH MeXIy BHYTPEHHUM OOBEMOM
3MaHUSI M OCHOBaHUEM, OJWH W3 TOMJICKAIMX pacyeTy ¢ MPUMEHEHUEM
HACTOAIIUX METOAUYECKUX PEKOMEHIAIUN.

I'.3.2 HeoramiuBaeMblid MOABAJ U MOAMNOJIbE

B nanHOM ciydae oCyIecTBIsIeTCs TEIIOBOM OOMEH MEXKy OTaIrljIMBaeMbIM
IIEPBBIM 3TAKOM M OCHOBAaHMEM 4YEPE3 BO3AYLIHYIO MPOCIOMKY. [[aHHBIN Ciydaii
TaKKe TOMJEKUT pacyeTy ¢ TPUMEHEHHUEM HACTOAIIUX METOAUYECKHUX
pekoMmeHaanui. B pacyeTax NpPUHUMAETCA, YTO TEIUIOBAas HWHEPIUS MOAOJbS
OTCYTCTBYET, BHYTPCHHSISI TeMIlepaTypa pPacCUMTHIBACTCS MCXOJs W3 TEIJIOBOTO
OajlaHca JaHHOTro 00BhEMA.

I'.3.3 BenTniimpyemoe noamnoJibe

B nentoyHoM (QyHIaMeHTe YCTpauBalOT OTBepcTUs (MPOAYXH), uepe3

KOTOpbIE TIOCTYIIAeT HAPYXXHBIA BO3JYyX, KOTOPBIM cOpachiBacTcs JMOO uepes
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JpyTUe MpoayXxH, MO0 yepe3 CreluaibHO OpraHM30BaHHbIE CTOSIKU. JTOT Clydai
TAaKK€ TMOMJICKHUT pacyeTy C TMPUMEHEHHEM HACTOSIIMX METOJUYECKHUX
pexomennaruii. [Ipu pacdere TeruionoTepb MPUHUMAIOT, YTO BEHTUJISIIMOHHBINA
BO3JIyX U3 MOJIOJIbS BHYTPHU 37]aHUSI HE UCIIOJb3yeTcs. Pacxo/1 BEHTHWIISIIITMOHHOTO
BO3/yXa Ha €JUHMILY IJIOMAAN MO0 OOBIYHO COCTaBIISET MOPAIKA OJHOTO—
HECKONIBKHX M>/(4-M?).

I'.4 Huxe npencraBieHbl pe3yabTaThl pacyeTOB TEIUIONOTEPh B OCHOBAaHUU
3manusa o mMeronxy MHTII mia pasnuusbix cimydaeB. Pacdersl mpoBeneHsl 1O
JIBYXMEPHOM MOJIENIU C UCTIOIB30BAHUEM PACUETHOM MOMYIIUPUHBI, ONIPEAeIIIeMOn
KaK IOJOBUHA pacyeTHOM MUpHHBI 110 popmysie (7).

[Ipm pacueTax NPUHATO IUIABHOC HW3MCHCHHE BHEIIHEH TeMIepaTypbl
COTJIaCHO CpPEIHEMECSYHbIM 3HadeHusiM 1yt r. Mocksbel. [lpunsTtas B pacuerax
3aBHCHMOCTH H3MEHEHHS TEMIIEpaTyphl OT CYTOK Mpe/ICTaBIeHa Ha pUCyHKe A.4.

TemmepaTypy TPYHTOBBIX BOJ TMpuHATAa paBHOW 5,5 °C, uro Omm3ko K
CPEIHETOJIOBOM TemmepaType Bo3ayxa TI. MockBel mo Tabmume 5.1 CII
131.13330.2018 1 COOTBETCTBYIOLIEH CPEIHETOAOBOM TEMIIEPATYpPE HA PUCYHKE
A.4. Takue mapaMeTpbl HCHOJIB30BAHBI UCXOJ M3 MPEATNOIOKEHHUS JOCTaTOYHO
rIyOOKOro 3ajieraHusi TPYHTOBBIX BOJ (HE MEeHee 5 M), 6e3 ydera reoTepMaibHOTO
MOJIOTPEBa M TEIIOBOTO 3arpsI3HEHUS TPYHTOBBIX BOJI.

[IpuHSATHI MOCTOSTHHBIMU CJICTYIONTUE TTapAMETPHI:

C = 2 MJIx/(m>°C) — TeIIOEMKOCTh TPYHTa OCHOBAHHS/HECYIIUX
AJIIEMEHTOB KOHCTPYKIIUU;

A = 1,5 Br/(Mm°C) — TemionpoBOJHOCTh TPYyHTa OCHOBAHMSI/HECYIIUX

AJIEMEHTOB KOHCTPYKIUU;

an = 8,7 Br/(m*°C) — xo>)QUIMEHT TEIIoOTAaYd BHYTPEHHUX
ITOBEPXHOCTEM;

ot = 23 Br/(mM*°C) — Ko>Q(UIMEHT TEIUIOOTAAYM HAPyKHBIX
IIOBEPXHOCTEH.

[Ipy onucaHuyM pa3nWUHBIX BAapUAHTOB M  [APAMETPOB  pacyera

HCIIOJIB30BAaHBI CJIICAYIONIHC 0003HAYCHMS:
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lw — TEPMHUYECKOE COMPOTUBJICHUE TEIUIONepenaye YTEIJICHUs CTEHbI
nozasana, Mm% °C/BrT;

' — TEPMHUYECKOE COIMPOTHUBJIEHUE TEIUIONepeiauye YTEIICHUsT TMoja
noaBana/mutel, M2 °C/BT;

', — TEPMHUYECKOE COMPOTHUBJICHUE TEIUIONEpeaue YTEIJICHUS OTMOCTKH,
m?°C/BrT;

Fgw — PQPEKTUBHOE COMPOTHUBIICHUE TEIJIONEPEAAUE TPYHTOBBIM BOJIAM,
m?°C/Br;

Iy — TMPUBEIECHHOE CONPOTUBIICHHE TEIUIONEpeaaue NEPEeKPbITUS Haj
HEOTAIUIUBAaeMbIM  TOJBAJIOM  (TMOAmNoJibeM) ©Oe3  ydera OCHOBaHHUS U
KOHTAKTHPYIOIIMX ¢ HUM KOHCTpyKuuii, M2 °C/BT;

Ry, —  TmpuBEeIEHHOE  COMPOTUBJICHUE  TeIUIONEepenade  I[OKOJIA
HEOTAIIMBAEMOT0 TToABaNa (IoAmobs), M>°C/Br;

B,,,— pacueTHas NOJylIIMPUHA OCHOBAHHUS MO 3IAHUEM, M;

| — mpuHa pacueTHOH 00JIaCTH, M;

L, — mupuHa yTEeIIEHHON OTMOCTKH, M;

Z — iyOuHa nojBaa, M;

h — rmy6Guna pacueTHo#t 0o6sacTu (ypoBeHb rpyHTOBBIX Boj (YI'B)), M;

H,, — BbIcOTa 110KOJIs1 ToABaNA (TIOATONbSA), M;

W — TOJIIIMHA TEMJION30JIMPOBAHHOMN CTEHBI BBIIIE YPOBHS 3€MJIU, M;

V — ynenbHBIA pacxo] BEHTUJSIIMOHHOTO BO3JyXa BEHTUIMPYEMOTO
MOJIOJbS HA €AUHUILY TUIOLIAAN OO0, M3/ (MZ“I);

['myOuny 3aneranus TPyHTOBBIX BOJ, Wi YI'B, oTcumThiBaroT BHU3 OT
MOBEPXHOCTH OTKPBITOTO TPYHTA JO BEPXHETO CJOS TPYHTa C TOJBHKHBIM
BOJIOHOCHBIM CJIOEM.

PacueTtHass  3amada  ABiSETCS  MHOIONAPAMETPUYECKOM,  MOITOMY
MPEJACTAaBUTh JaHHBIC, OXBATHIBAIOIIME BCE BO3MOXHBIE CITy4yau, 3aTPyIHUTEIBHO.
Jns ompeneneHusl TEIUIOBBIX MOTEPh Yepe3 OCHOBAHHWE B KaXXKJIOM KOHKPETHOM
cilydyae clielyeT MPOBOAUTH OTAEIbHBINA pacyeT, 3a/iaBasi BBILICTIEPEUHUCIICHHbBIC

IapaMeTpbl, a TaKXK€ KIMMATUYECKHE JAaHHbIE W mapameTpsl rpyHrta. [loatomy
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HUKEIIPUBEACHHBIE PE3YJIbTAThl XapaKTEPU3YIOT TUIIMYHBIE CIydad, MMEIOILIUe
MPAKTUYECKYIO 3HAYMMOCTb, OJTHAKO HE IMO3BOJISIONINE ONPEACIUTh TEIIONOTEPH
B IIPOU3BOJIBHO B3SITOM YaCTHOM CJIy4ae.

Pe3ynbTaThl pacyeToB MPEACTaBISIOT COOOUM pacrhpeiesieHns TEeIIOBBIX
MIOTOKOB Y€pe3 SJEMEHTbl KOHCTPYKIMH, KOHTAKTHUPYIOIIUE C OCHOBAHHUEM, U
pacripeielieHus TeMIEepaTypbl B OCHOBAaHWU B 3aBUCHUMOCTH OT BpeMeHu. Takke
PACCUUTHIBAIOT CJIEIYIOUIUE TapaMETPhI:

Qwo — TEIIONMOTEpH depe3 CTEHy IMOoABaja 3a OTOMUTEIBHBIA TEPHOI,
kBt u/(M'TON);

Qfo — TEIJIOMOTEPH Yepe3 MO MOABAA/TUTUTY M0 TPYHTY/TPYHT MOATMONbS 32
OTONMTEJNIbHBIN nepuo, KBTu/(MTox);

Quwr — TEIJIONOTEPH Yepe3 CTEHY MojBaja 3a roj, KBru/(M ron);

Qf — TerTonoTEpH Yepe3 MOJT MOABAIA/TUTUTY IO TPYHTY/TPYHT MTOATIONGS 32
roxa, kBtu/(m'Ton);

Qno — TEIJIOMOTEPU uepe3 NMEPEeKphITHE HaJ HEOTAIUTMBAEMBIM I10JBAJIOM
(moamoabeM) 3a OTONUTENbHBIN niepuol, KBt u/(MTox);

Qur — TEIIonoTepHu Yepe3 MEePeKphITUE HaJ HEOTAIUIMBAEMBIM IOJBAJIOM
(moamonbem) 3a roja, KBt u/(Mron).

JlaHHBIE TIapaMeTphbl MPUBEACHBI K €AWMHUIIE UIMHBI 3AaHUs (JIMHEHHBIE
«MOCTHKH X0JIOJIa»).

JIOMOJIHUTENBHO W3 JAHHBIX [apaMETPOB PACCUUTHIBAIOT JEHCTBYIOIIUE
(o dexTHBHBIE) 3HAUEHUS COMPOTUBJICHHH TEIUIONepeaaue s I-X JJIEMEHTOB
koHCTpyKumu, M> °C/Br, onpenenseMsie 1o GopMyie

Ri - F‘lO'X/QJlOOO, (F.l)
rie ['HO — rpamgyco-dacel paccMaTpuBaeMoro nepuoaa (OTONMUTENbHBIN WIIN
MIOJIHBIN TON);

X — pa3Mep sieMeHTa (MOJyLIMpUHA [OJBaJa/TIUThI/TIEPEKPBITUS WU

BBICOTA CTEHBI M10JIBaJIA), M.
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PaccunThiBaeMble BETUUMHBI COTIPOTUBICHUH Teruionepeaadye R oTHeceHsl k
TEM K€ AJIEMEHTAM KOHCTPYKIIMHU U K TEM K€ PACCMATPUBAEMBIM IEPUOJAM, UTO U
TEIJIONOTEPH U UMEIOT TaKYIO K€ MHACKCALUIO.

[IpuBeneHHBIE HUKE PE3YIbTAThl IMOJYYEHBI BAapbUPOBAHHEM OTIECIBHBIX
nmapamMeTpoB pacdyeTa OTHOCHUTEIBHO BBIOPAaHHOW 0a30BOM TOYKH. 3HAYCHUS
napameTpoB B 0a30BOIl TOUKE MPUBEAECHBI OTAEIBHO ISl KaXJA0r0 U3 MPUMEPOB U
BO BCEX pacuerax BapbUPYETCS OJIMH WA HECKOJIBKO U3 HUX C COXPAHECHUEM
OCTaJIbHBIX.

[IpuBeneHHBIE HUXKE TAaHHBIEC JIA CIIyYaeB, CXOXKHX C pacCcMaTpUBAECMbIMH,
MOTYT OBITh HCHOJB30BaHbl NPU MPOEKTUPOBAHUU  TEIUIOBOM  3aIUTHI
KOHCTPYKIIMM 3JaHUM, KOHTAKTUPYIOIIMX C OCHOBaHMEM. B ciywyae ecinu
napameTpbl  TEIUIONEpEHOCAa  COOTBETCTBYIOT — IPOMEXKYTOUYHBIM — MEXIY
NPUBEACHHBIMU HI)KE, TO JaHHBIE IO TEIUIONEPEHOCY (TEIUIOBbIE TOTEPH,
3HAYEHUS CONPOTHUBIICHMS TEIUIONEpPEaaue) MOTYT ObITh HallIEHbl MHTEPIOJISLUECH.
B uHTepnonsiiuu MOryT OBITh MCIIONBb30BaHbl JAHHBIE JBYX PAacue€TOB OJHOM WU

Ppa3INYHBIX Ta6J'II/II_[, IMPHUBCACHHLIX B HACTOAIICM IIPHUIIOKCHUM.

I'.5 IlnuTa mo rpyHTy

[TapameTpbl 6a30BOM TOUYKHU:

rw=0; rr=0; ry = 2 M*°C/BT; rgy = 0,01 M>°C/Br;
B,,=4mM;Lo=1m;z=0;h=12m; W=0,2 m.

PesynbraTel pacueroB mo MHTII ¢ pasnuuHbiMM BapraHTamMu yTEIICHUS

OTMOCTKH M TUTUTHI PECTaBIeHbI B Ta0mmIe [.1.
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Tab6nuna I'.1 — TensionoTepn 1 3HAYeHHUsI CONPOTUBJIEHUH Teronepeaaye

JJIAl IUIMTHI 10 TPYHTY noaymupuHoii 4 m ¢ YI'B 12 m

Ne| Lont | Fo, I, Qfo, Qtr, Rfo, R,
' M2 °C/Bt|M?°C/BT kB 4/(M'Tox)| kBr'u/(M'rox) | M2 °C/Bt | m*°C/Bt
1 0 3 0 171,42 259,20 2,51 1,96
2 1 2 0 141,21 225,08 3,05 2,25
3 1 2 0 127,01 209,43 3,39 2,42
4 2 2 0 119,54 201,21 3,61 2,52
5 2 2 0 115,04 196,10 3,75 2,59
6 3 2 0 110,54 190,39 3,90 2,66
7 4 2 0 108,80 187,52 3,96 2,71
8 0 2 1 121,20 192,94 3,56 2,63
9 0 2 1 97,69 159,08 4,41 3,19
101 O 2 2 82,67 136,34 521 3,72
111 0 2 2 71,96 119,63 5,99 4,24
121 0 2 3 57,43 96,38 7,51 5,26
131 0 2 5 41,13 69,63 10,48 7,28
141 1 1 0 140,41 224,57 3,07 2,26
15| 1 1 0 132,69 215,87 3,25 2,35
16| 1 2 0 129,09 211,80 3,34 2,39
171 1 3 0 124,68 206,78 3,46 2,45
18| 1 5 0 122,63 204,44 3,52 2,48

JIns cripaBKyM NMPUBENEHBI TAKKE PACIIPEAECICHUS TEMIIEPATYPbl B OCHOBAHUH
3aHMA 110 MecslaM Uil YCTaHOBUBILETOCS OJ0BOI0 IIMKIJIA B CIIy4ae BapUaHTOB

Ne 1, 7w 13 tabmunet I'.1 (cm. pucynku I'.1, I'.2, .3 cOOTBETCTBEHHO).
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B Ttabmuue I'.2 mpuBeaeHbl BEJIMYMHBI TEIUIONOTEPh M CONPOTHBICHHM
TerIonepeaaye, IIOJIyYCHHBIE pu BapbUPOBAHUU KO3 puimeHTa
TEIJIONPOBOJAHOCTA TIpYyHTA. PacyeTsl BBINOJHEHBI Uil 0a30BOM TOYKH CO
CJIEAYIOIIMMU [TapaMETPAMMU:

rw=0;r=0;r,=0; B, =6 M;

Lo=0;h=20m;z2=0; W=0,4 m.
Tabnuma T2 — Tenjonorepy U 3HAYeHHUS CONMPOTUBJICHUI
TelJionepeaaye I HEYTEIUICHHOM IUIMTBI IO TIPYHTY PacyeTHOM

NOJYIIMPUHOM 6 M T@pPH Pa3IMYHBIX 3HAYEHHAX KoIppuumeHra

TECIJIONMPOBOAHOCTHA
A, Qfo, Qtr, . .
e Bt/(m*°C)|xB1"u/(M'rox) |[kB1*u/(M'TOR) Rio, (" °C)/Br Rir, (" "C)/Br
1 1 113,42 179,72 5,70 4,23
2 1,25 139,9 220,26 4,63 3,45
3 1,5 165,27 259,51 3,91 2,93
4 1,75 190,19 297,61 3,40 2,56
5 2 214,65 334,68 3,01 2,27
6 2,5 261,37 405,99 2,47 1,87

B Tabmuue 1.3 mnpuBeneHbl pe3ysbTaThl pPACYETOB TEIUIONOTEPL U
CONPOTHUBIICHUN  TEIUIONEpeNaye TMpPU PA3JUYHBIX 3HAYECHUSAX  PACUETHOMN
MOJYLIUPUHBI 3JaHUA W TOJIIMHBI YTEIUIEHHOTO MLOKOJsS (cTeHbl). PacyeTs
BBITIOJTHEHBI /111 0230BOM TOUKH CO CJICIYIOIIMMU TapaMeTpaMu:

rw=0; r;=0; 1,=0; rgw = 0,01 M*°C/Br;
Lo=0;z=0; h=10 m.
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Tabnuna

TEeIJionepeaade aJuasd HGYTeHJIEHHOﬁ IVINTbI

I3

Tenionorepu ¥  3HAYEHUSA

CONPOTHBJICHUH

M0 TIPYHTY Pa3Iu4YHON

pacquHOﬁ MOJYIIMPHUHHBI MU MNMPHA PA3JIUYIHBIX TOJIIUHAX YTEIJICHHOIO

nokoJsa. YI'B 10 m

Bl'lz , Qfo, Qfr, Rfo, 2.0
Ne M LW, M kBt u/(M'rox) | kBru/(m'rox) | M*°C/Br R, M™"C/BT
1 1 6 0 147,37 197,01 0,73 0,64
2 1 6 |01 131,55 179,28 0,82 0,71
3 1 6 |02 119,55 166,12 0,90 0,76
4 1 6 |03 111,01 156,94 0,97 0,81
5 1 6 |05 98,15 143,49 1,10 0,88
6 1 6 /0,75 87,22 132,39 1,24 0,96
7 1 6 1 79,21 124,45 1,36 1,02
8 3 8 0 188,98 271,53 1,71 1,40
9 3 8 101 172,09 252,05 1,88 1,51
10 | 3 8 102 159,02 237,11 2,03 1,60
11 | 3 8 103 149,58 226,41 2,16 1,68
12 | 3 8 |05 135,13 210,2 2,39 1,81
13 | 3 8 10,75 122,62 196,33 2,64 1,94
14 | 3 8 1 113,34 186,1 2,85 2,04
15 | 5 1100 213,87 315,86 2,52 2,01
16 | 5 |10 |01 196,84 296,12 2,74 2,14
17 | 5 | 10 | 0.2 183,63 280,91 2,94 2,26
18 | 5 | 10 |03 174,06 269,96 3,10 2,35
19 | 5 |10 |05 159,36 253,3 3,38 2,50
20 | 5 | 10 |0,75 146,58 238,92 3,68 2,65
21 | 5 110 ] 1 137,06 228,26 3,93 2,78
22 | 7 |12 ] 0 234,93 353,8 3,22 2,52
23 | 7 | 12 |0,12 215,8 331,62 3,51 2,68
24 | 7 | 12 10,24 201,35 314,98 3,76 2,83
25 | 7 | 12 0,36 191,06 303,22 3,96 2,94
26 | 7 | 12 10,48 182,49 293,51 4,15 3,03
27 | 7 | 12 |0,72 169,69 279,05 4,46 3,19
28 | 7 | 12 0,96 160,14 268,31 4,73 3,32
29 |10 15 ] 0 267,27 410,72 4,03 3,09
30 [ 10 | 15 |01 250,19 390,9 4,31 3,24
31 [ 10 ] 15 |02 236,93 375,6 4,55 3,38
32 |10 ] 15 |03 227,31 364,57 4,74 3,48
33 | 10 | 15 | 05 212,52 347,75 5,07 3,65
34 | 10 | 15 |0,75 199,65 333,21 5,40 3,81
35 |10 | 15 | 1 190,04 322,38 5,67 3,93
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I'.6 OTtanauBaeMblii NoABAaJI

[TapameTpsl 6a30BOI TOUKH I HEYTEILUICHHOIO TIOABAIA:

rw=0; 1rr=0; r,=0; rgy =1 m>°C/Br;

B,,=6M; | =20Mm; Lo=0;z=2m;h=20m; W =0,4 m.

PesynbTaThl pacyeToB  TEIUIONOTEPh, W 3HAYCHHH  CONPOTHBICHMIA
TEIUIoONepeaade IpU PasIMYHBIX 3HAYEHUSX KOI(D(HUIMEHTa TEIUIONPOBOIHOCTH

TpyHTa OCHOBaHHUS Tpe/icTaBiIeHbI B Tabmuie ['.4.

Tab6nuna I''4 — TensionoTrepu U 3HAYEHHUS CONMPOTHUBJIEHUI TemJonepenaye
JJISl HEYTEIJIEHHOT0 MOABAJIa PACYECTHOM MOJYIIUPUHONA 6 M M TIIyOHHOH 2 M

IPH pa3/INYHbIX 3HAYCHUAX KO3(1)(1)I/IIII/ICHT8 TECIJIOIIPOBOAHOCTHA

Ne| M Kgiv:/ Klg:’ml/ Kg;v:{/ K]glf“r"ll/ Ruo, | Rum | Ruo Rir
" Br/(m*°C) m?-°C/Bt|M%°C/Bt| M?-°C/Bt | M*°C/Bt
(m'ron) |(Mrom)| (M'rom) | (m'ron)
1 1 134,16 | 62,98 | 178,52 112,39 1,61 1,42 10,27 6,77
2 1,25 163,37 | 78,59 | 215,06 139,6 1,32 1,18 8,23 5,45
3 1,5 190,46 | 93,93 | 249,27 166,5 1,13 1,02 6,88 4,57
4 1,75 216,18 | 109,37 | 281,41 193,12 1,00 0,90 5,91 3,94
5 2 240,59 124,87 | 311,71 219,45 0,90 0,81 5,18 3,47
6 2,5 285,19 | 155,31 | 367,45 271,26 0,76 0,69 4,16 2,80

B tabmuue I'.5 mnpencraBieHbl pe3yjbTaThl PacueTOB TEIJIONOTEPh U
3HAQYEHUN COMPOTHUBIICHUN TEILIONEpeaadye MpU pa3INdHbIX 3HAYCHHUSIX TOJIIUHBI
YTEIJIEHHOTO II0KOJIsl. PacdeTsl BBIMOJHEHBI MJI HEYTEIUIEHHOTO IMOJBaJIa IS
0a30BOM TOYKHU CO CIACAYIONTMMHU MMapaMeTpamu:

rw=0;r:=0; r,=0; rgw =1 m*°C/Br;

B, ,=5m;1=10m; Lo=0;z=2m;h =10 m.
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Tab6nuna I'.5 — TensionoTepn 1 3HAYeHHUsI CONPOTUBJIEHUH Teronepeaaye
JJISI HEYTEIVICHHOT0 MOABAJIa PACYETHON MOJYIIUPUHON S M M riIyOMHOM 2

M IIPpH PA3JINYIHBIX SHAYCHUAX TOJINUHDbI YTECIIJICHHOI'O HOKOJISA

QW01 Qfo, QWr, er, RW RW Rf Rf
Ne |w, M| kBt'd/ | kBT'9/ | kBT'4/ | KBT"4/ MZ'OC/’BT MZ'OC/,BT MZ'OC}BT MZ'OC,/BT
(m'rom)|(Mm'Tom)|(M'TOM) |(M'TON)
1 | 0 |280,15|106,37 | 355,23 188,32 0,77 0,71 5,07 3,37
2 10,1 ]251,66|106,27|321,82|188,17 0,86 0,79 5,07 3,37
3 10,2]227,21| 106,1 | 293,21 | 187,9 0,95 0,87 5,08 3,37
4 10,3]207,85|105,88| 270,63 |187,56 1,04 0,94 5,09 3,38
5 1051]178,37|105,29 | 236,48 | 186,67 121 1,07 5,12 3,40
6 |0,75]151,74 104,36 | 206,04 | 185,25 1,42 1,23 5,16 3,42
7 | 1 |131,81]103,25]|183,68 |183,58 1,64 1,38 5,22 3,45

B Tabmuue I'.6 npencraBieHsl pe3ysbTaThl PAcyeTOB TEILUIONOTEPh H
BCJIINYMH COHpOTI/IBHCHI/IH TCHHOHepeI[an HpI/I pa3HI/I‘-IHBIX FeOMeT'pI/IquKI/IX
HapaMerpax HeyTEIIEHHOro mojsajna. PacueTsl BBIIOIHEHB! Uit 6Aa30BOM TOYKH
CO CIEeIYIOUMMHU ITapaMETPAMM:

rw=0; rt=0; r,=0; rgw =1 m>°C/Br;

Lo=0;h=10m; W =0,4 m.

PC3YJ'IBT3TBI AHAJIOTHUYHBIX paC‘-ICTOB, HO TOJIBKO C YTCHHCHI/IeM CTCH U4 II0JIa

MoJiBajia, C TEPMUUYECKUM COMPOTUBJIICHUEM 2 Mm% °C/Bt MIPEJICTaBJICHbI B TA0JIUIIC

I'.7.
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Tab6nuna .6 — Tensionorepyn U 3Ha4YeHUsI CONPOTUBJIEHUH TemJionepeaaye

JJ151 HEYTeIUVIEHHOT 0 M0/ABAJIA PA3THYHOM MOJYIIHPUHBI M TJIYOHHBI

' QWO, Qfo, QWF, er,
Ne |z, m Bllv/[ 2" | kBt-u/ | kBru/ | kBr*u/ | kBT 4/ MZBVg/’BTMZBg/’BT MZBE(:)}BT MZEE’/BT
(m'ron)|(m*ron) |(M°rox) |(M*TOT)
111 1 |137,28| 60,88 | 176,72 | 98,83 | 0,79 0,72 1,77 1,28
2 11| 2 | 1353 79,7 |173,03|132,93| 0,80 0,73 2,70 1,91
31| 3 |13457| 93,48 [171,68 | 157,62 | 0,80 0,74 3,46 2,41
4 1] 4 [134,23| 1054 |171,06 178,81 | 0,80 0,74 4,09 2,84
51| 6 |133,96|126,99 170,59 | 217,16 | 0,80 0,74 5,09 3,50
61| 8 |133,89|147,52 170,46 | 253,64 | 0,80 0,74 5,84 4,00
711 10 |133,86|167,74 170,41 289,58 | 0,81 0,74 6,42 4,38
81|15 |133,85|218,03 170,39 |378,94| 0,81 0,74 7,41 5,02
91| 20 |133,85]|268,27 |170,39 | 468,21 | 0,81 0,74 8,03 5,42
10| 2 | 1 193,81 | 4528 |256,45| 79,45 | 111 0,99 2,38 1,60
112 | 2 |193,74| 62,8 |25515|111,04| 1,11 0,99 3,43 2,28
1212 | 3 |192,87| 76,54 | 253,57 |13553 | 1,12 1,00 4,22 2,81
13| 2 | 4 192,47 88,89 |252,86 | 157,47 | 1,12 1,00 4,85 3,22
14|12 | 6 |192,18| 112 |252,35|19853| 1,12 1,00 5,77 3,83
1502 | 8 |192,1 |134,42 252,21 238,37 | 1,12 101 6,41 4,26
16| 2 | 10 |192,08 | 156,65 | 252,17 | 277,87 | 1,12 1,01 6,88 4,56
17| 2 | 15 |192,07| 212,1 | 252,16 | 376,41 | 1,12 1,01 7,62 5,05
18| 2 | 20 |192,07|267,53 | 252,16 | 4749 | 1,12 1,01 8,06 5,34
1913 | 1 122691 | 38,74 | 309,21 | 70,04 | 1,42 1,23 2,78 181
201 3 | 2 |225,52| 56,07 | 305,92 | 1011 | 1,43 1,24 3,84 2,51
211 3 | 3 |22592| 70,42 | 306,34 |126,61 | 1,43 1,24 4,59 3,00
221 3 | 4 |225,55| 83,65 | 305,68 |150,12 | 1,43 1,24 5,15 3,38
231 3| 6 |225,31|108,97 305,25 | 1951 | 1,43 1,25 5,93 3,90
24| 3 | 8 |225,25|133,83 305,15 /239,28 | 1,44 1,25 6,44 4,24
25| 3 | 10 |225,24|158,59 | 305,13 | 283,27 | 1,44 1,25 6,80 4,48
26 | 3 | 15 |225,24|220,41 | 305,13 | 393,13 | 1,44 1,25 7,33 4,84
27 | 3 | 20 |225,24|282,23 | 305,13 | 502,98 | 1,44 1,25 7,64 5,04
281 4 | 1 |249,26| 36,14 | 348,54 | 65,58 | 1,73 1,46 2,98 1,93
29| 4 | 2 |248,06| 54,11 | 345,66 | 97,62 | 1,74 1,47 3,98 2,60
30| 4 | 3 |247,62| 69,53 | 344,62 | 125,01 | 1,74 1,47 4,65 3,04
3114 | 4 |248,2 | 84,12 | 345,61 | 150,93 | 1,74 1,47 5,12 3,36
32| 4| 6 [248,02|112,42 |345,29 201,22 | 1,74 1,47 5,75 3,78
334 | 8 |247,98|140,44 345,23 | 251 1,74 1,47 6,14 4,04
34| 4 | 10 |247,98| 168,4 | 345,22 | 300,69 | 1,74 1,47 6,40 4,22
35| 4 | 15 |247,98|238,28 | 345,22 | 424,86 | 1,74 1,47 6,78 4,48
36| 4 | 20 |247,98| 308,15 | 345,22 | 549,02 | 1,74 1,47 6,99 4,62




Tabnuna

.7

TEILIoImepeaade

il £

Tenionorepu u

YTECIUVICHHOTO

SHAYCHHUHA

oABAaJIA

C

CONPOTHUBJICHUI

TePMUYECKUM

CONPOTHBJICHHEM YTeILUIeHHsI CTeH W Moja, paBHbiM 2 M>°C/Br, npu

PA3JIMYHbIX 3HAYEHUAX PACYETHOH MOJYIIMPUHBI M TJIYOMHBI IOABAJIA

' QWo ) Qfo, QWF) er,
Ne|z, m Bllvi | kBt u/| kBt u/ |[kBT 4/ | kBT 9/ MZBVCVIO/’BT MZ'I?V(VIF/’BT MZBE(:)}BT MZBEBT
(M ron)|(m ron)|(mM ron)|(M To1)
1] 1 |1 [3347 2403|4546 (3989 | 3,22 2,79 4,48 3,18
211 | 2 132823907 | 44,23 | 67,4 3,28 2,87 5,52 3,76
3|1 ]3| 325 [5107 4359 |8903| 332 2,91 6,33 4,27
411 | 4 3231|6145 |43,24 |10751| 3,34 2,93 7,01 4,72
5|1 |6 3212|7963 | 429 |139,79| 3,36 2,96 8,12 5,44
6] 1|8 |3205]96,25 42,78 |169,32| 3,36 2,96 8,96 5,99
711 1103202 |112,29]| 42,73 |197,83| 3,37 2,97 9,60 6,41
8| 1 153201 |151,7 | 42,71 |1267,86| 3,37 2,97 10,66 7,10
911 |20 3201 (190,93 ]| 42,71 |337,57| 3,37 2,97 11,29 7,51
10 2 | 2 | 58,03 | 34,75 (8133 6232 | 371 3,12 6,20 4,07
11) 2 | 3 | 57,51 | 46,42 | 80,35 | 83,2 3,75 3,16 6,96 4,57
12| 2 | 4 | 57,21 | 56,74 | 79,81 |101,53| 3,77 3,18 7,60 5,00
13| 2 | 6 56,93 | 75,39 | 79,33 |134,65| 3,79 3,20 8,58 5,65
14| 2 | 8 |56,84 | 92,9 | 79,16 |165,77| 3,79 3,20 9,28 6,12
15| 2 |10 | 56,81 |110,03| 79,11 |196,21| 3,79 3,21 9,79 6,46
16| 2 | 15| 56,79 [152,45| 79,07 |271,58| 3,80 3,21 10,60 7,00
17| 2 | 20 | 56,79 [194,76| 79,07 |346,77| 3,80 3,21 11,07 7,31
18| 3 [2,5] 76,66 | 38,45 | 1122 | 69,62 | 4,22 3,39 7,01 4,55
19| 3 | 3 | 76,4 | 44,09 |111,73| 79,64 | 4,23 3,40 7,33 4,78
20 3 | 4 [ 76,05 | 54,63 |111,12] 98,36 | 4,25 3,42 7,89 5,16
211 3 | 6 | 7576 | 74,17 |110,61|133,08| 4,27 3,44 8,72 5,72
22| 3 | 8 | 75,67 9291 |110,45|166,37| 4,27 3,44 9,28 6,10
23| 3 |10 | 75,64 | 1114 |110,39|199,23| 4,27 3,45 9,67 6,36
24| 3 | 15| 75,63 |157,38(110,37|280,93| 4,27 3,45 10,27 6,77
25| 3 | 20 | 75,63 |203,31|110,37|362,55| 4,27 3,45 10,60 7,00
26| 4 |13,5[91,46 | 48,88 (138,97 87,93 | 4,71 3,65 7,72 5,05
27 4 | 4 [ 91,33 | 54,3 |138,74| 97,56 | 4,72 3,66 7,94 5,20
28| 4 | 6 [ 91,07 | 7516 (138,28 134,62 4,73 3,67 8,60 5,65
29| 4 | 8 91 |95/46 |138,15|170,69| 4,74 3,67 9,03 5,94
300 4 |10 ]90,98 |115,61|138,12| 206,5 | 4,74 3,67 9,32 6,14
31| 4 |15 90,97 [165,87|138,1 |295,81| 4,74 3,67 9,75 6,43
32| 4 [20]90,97 | 216,1 | 138,1 |[385,07| 4,74 3,67 9,97 6,59

I'.7 BenTniiupyemoe noamnoJibe

I[J'Iﬂ IMOAIIOJbA BBIIOJIHCHBI PACYCTBI C BAPBbHUPOBAHHUCM HMHTCHCHUBHOCTH

BeHTHIAIMU (B M%/(M?'4)) OT ciydass, OOM3KOrO K HEBEHTHIMPYEMOMY, [0

CcBOOOJIHO

BEHTUIIUpyeMoro (crtonOuaTteiii  ¢GyHIAMEHT).

B

Tabnuie

I'.8
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MIPEICTABIICHBI PE3YJbTAaThl PACUYETOB TEIUJIONOTEPh UYEpPe3 MEPEKPBITHUS MEPBOTO
ATaxKa.

PacueTs! BBITTOTHEHBI 1151 0230BOM TOYKH CO CICAYIOMUMH ITapaMeTpamMu:

rw=0; rt=0; r,=0; rgw = 0,01 M*°C/Bt; Ry= 3 m*°C/Br; ;=3 m>°C/Br;

B, ,=4m;1=12m;Lo=0;z=0;h=12m; H,=0,8 m; W =0,3 m.

B tabnuie 1.8 1onoJHUTEIbHO BBEACHBI CAEAYIOIINE BETNYNHBI:

tho — CPEMHSIS TEMIIEpATypa B TIOIOJIBE 3a OTOMUTENbHBIN TTepuo, °C;
thr — CpemHAS TeMIepaTypa B MOIOJIbE 33 TEIUIbI mepuo, °C.

Tabnaunma I'.8 — Temjgonorepm u 3HAYEHHS CONMPOTHBJEHMIA

TelJionepeaaye IEPeKPbITHS HAX BEHTWIHPYEMbIM MOANOJbEM, a
TaK:Ke 3HAYEHHMsl CPeJHUX TeMIeparyp BO3AyXa B NOAMNOJIbE IPH

pas.ﬂuqnoﬁ HMHTCHCUBHOCTH BCHTHJIAIINN ITOAII0JbA

Qno, Qnr,

V! o 110 I

Ne (%) tuo, °C [tur, °C| xBr'w/ | kBr o/ MZBC/’BT MZBC/,BT
(m'Tron) |(M'Tom)

1| 0001 |10,15|11,99 64,72 105,65 | 6,66 4,80
2 0,01 10,11 | 11,99 64,95 105,89 | 6,64 4,79
3 0,02 10,08 | 11,98 65,19 106,15 | 6,61 4,78
4 0,05 9,96 11,98 65,93 106,93 | 6,54 4,74
5 0,1 9,78 | 11,97 67,13 108,18 | 6,42 4,69
6 0,2 9,43 [ 11,95 69,42 11054 | 6,21 4,59
7 0,5 8,5 [11,95 75,54 116,67 | 571 4,35
8 1 7,25 [ 12,04 83,78 124,48 | 5,15 4,07
9 2 5,46 | 12,32 95,5 134,77 | 4,51 3,76
10 5 2,73 |13,08| 11349 | 14885 | 3,80 3,41
11 10 0,95 | 13,76 | 12519 | 157,08 | 3,44 3,23
12 20 —0,29 | 14,29 133,3 162,46 | 3,23 3,12
13 50 -1,19 1471 | 139,21 | 166,26 | 3,10 3,05
14 100 -1,52]1486| 14139 | 167,64 | 3,05 3,03

['padrueckun nannpie Tabaukl .8 npeacrasnens Ha pucynkax [.4, I'.5.

76




-t
(o]

14 -

12 -
010 ~ : : : : . : : :
(]
& - CpeaHsas TemnepaTypa Hapy>KHOro Bo3ayxa 3a Tennbiii nepuosa
o 8 | S——
g —— CpepaHsia TeMnepaTypa B NoAnosnbe 3a Tennbin nepuoa
I —— CpepnHss TemnepaTypa B NoAnosbe 3a 0TonuTesNbHbIN Nepuoa
=
e — CpeaHsas TemnepaTtypa Haopy>XHOro BO3[lyxa 3a OTOMUTENbHbIN Nepuog,
— : . : .

& e Xesnsnd? e o P T T E T P FET T e Y T T

BeHTunauus nognonbs, M/a/m?

Pucynoxk I'.4 — I'padyku 3aBHCUMOCTH TEMIIEPATYPHI B BEHTHJIHPYEMOM

nmoamnoJbe OT HHTCHCUBHOCTH BCHTHJIAIINH MMOAIIOJIbA

ConpoTtueneHuve Tennonepenave, m2°C/BT

T T

0,001 0,01 0,1 1 10 100
BeHTunauus nognonbs, M /u/m>

Pucynok I'.5 — I'paduxu 3aBucUMOCTH 3P PEKTUBHOIO CONPOTHBJICHUS
TelnJjionepeaayve nNepeKPbITUA MEPBOT0 ITAKA, ONPEAEJTEHHOT0 32
OTONUTENbHbIH MePUO/ (Ruo) M 32 MOJHBINA 10 (Rur), 0T MHTEHCHBHOCTH

BCHTHUJIAIINH NMOAIIOJIbA
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I'.8 HeoTranimBaeMbIil HoABAaJ

B kauectBe 0a30BOMl TOYKM HCIHOJB30BaHbl CIEAYIOLIME 3HAYCHUS
napamMeTpoOB pacyeTa:

rw=0; r;=0; ro=0; rgw = 0,01 M>°C/Br; Ry = 3 M*°C/Br; 'y = 0,5 M*°C/Br;

B,,=7m; 1 =20m; Lo=0;z=2m;h=20m; H,=0; W =0,4 m.

Pe3ynbpTaThl pacueToB npuBeneHsl B Tadimue 1°.9.

B tabnuie 1.9 BBeeHBI CIeAyOIINE BETMYNHBI:

tho — CpenHss TemMnepaTypa B OJBaje 3a OTONUTENbHBIN nepuon, C;

thr — CpeHAs TEeMIIEpaTypa B MojABaJIe 3a Temblil nepuo, “C.
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Tab6nuna I'.9 — Temionorepu U 3HAYEHHUs CONPOTUBJIEHUH Temjonepeaaye yepes

moJi, CTEHY HEOTAIUIMBAEMOI'0 IMOABAJA M Y€PE€3 NMEPEKPLITHE IMEPBOI0 3TAXKA, a

TAKIKE 3HAYCHUA cpeuHeifI TEMIIEPATYPHI BO3lyXa B HEOTAIIJIMBACEMOM IoJABAJIE

~ ~ ~ ~ ~ ~
slJ . = F| 3 Bls A .
slo|l @ @, g .S S| 2] slolo o] s32|.3.9.3
Ne| 3|5 |E0|=0lEL & S| S22 E2|£2|T| ° || 2|88 =0
SIE|FITIF YO F OF|IOF|IOF L] £| £|OFOFE K]
S = = = &= &= = = = = =

— aa) aa) aa) A | = aa) aa)

™ > > [ & &
1/0(0| O 0 0,01 | 175,28 | 83,19 | 227,26 | 164,72 |0,2| 185 | 19 | 258,47 | 392 | 2,92 | 2,26
2/0]0] 0 0 0,01 | 157,58 | 63,35 | 200,67 | 145,47 |0,5] 16,8 | 17,7 | 220,93 |346,1| 3,41 | 2,56
3/]0J]0] 0 0 0,01 | 137,09 | 42,38 | 167,93 |121,75|1 | 148 | 159 | 179,47 |289,7| 4,20 | 3,06
410(0] 0 0 0,01 | 112,43 | 19,54 | 126,61 | 91,82 | 2 |12,35| 13,6 | 131,97 |218,4| 5,72 | 4,06
5/0]0] 0 0 001 | 9785 | 694 | 1016 | 73,71 | 3 |10,89 | 12,1 | 104,79 |175,3| 7,20 | 5,06
6/0]0] 0 0 0,01 | 81,28 | -6,86 | 72,82 | 52,86 | 5| 9,21 | 10,5 | 74,42 |125,7|10,14| 7,06
710]0] 0 0 0,01 | 64,02 | -20,77 | 4261 | 30,99 |10| 7,46 | 8,69 | 43,25 | 73,6 |17,44|12,06
8 11]05] 0 0 0,01 | 118,48 | 68,86 | 159,68 | 146,24 |0,5|17,28 | 17,8 | 187,33 |305,9| 4,03 | 2,90
9/1|1] 0 0 0,01 | 108,45 | 70,27 | 149,14 | 146,34 |0,5|17,41 | 17,8 | 178,72 |295,5| 4,22 | 3,00
1011]2] 0 0 0,01 |101,03 | 71,32 | 141,31 | 146,4 |0,5| 175 | 17,9 | 172,35 |287,7| 4,38 | 3,09
1111(3]| 0 0 0,01 | 97,99 | 71,75 | 138,09 | 146,42 |0,5| 17,54 | 17,9 | 169,75 |284,5| 4,44 | 3,12
12/]0]3] 0 0 0,1 | 157,58 | 63,22 | 200,67 | 145,24 |10,5| 16,8 | 17,7 | 220,8 |345,9|3,42 | 2,57
13|]0(3] 0 0 1 157,56 | 62,02 | 200,64 | 143,11 |0,5| 16,82 | 17,7 | 219,59 |343,8| 3,44 | 2,58
14103 ] 0 0 2 157,55 | 60,88 | 200,62 | 141,08 |0,5| 16,83 | 17,7 | 218,43 |341,7| 3,45 | 2,60
15]0[3] 0 0 5 157,51 | 58,26 | 200,55 | 136,42 |0,5| 16,87 | 17,7 | 215,77 | 337 | 3,50 | 2,63
16/]0]3] 0 0 10 | 157,46 | 55,45 | 200,46 | 131,42 |05/ 16,91 | 17,8 | 212,91 |331,9| 3,54 | 2,67
17013 ] 0 0 20 | 157,41 | 52,4 |200,37 | 126,01 |0,5|16,96 | 17,8 | 209,81 |326,4| 3,60 | 2,72
18| 03] 0 0 100 | 157,31 | 47,47 | 200,2 | 117,24 10,5/17,03 | 17,9 | 204,79 |317,5| 3,68 | 2,80
19|]0(3] 0 0 0,01 | 157,61 | 70,32 | 200,73 | 157,86 |0,5| 16,7 | 17,6 | 227,93 |358,6| 3,31 | 2,48
20003 | O 0 0,01 | 157,34 | 87,9 |200,24 | 189,09 |0,5|16,45 | 17,3 | 245,24 |389,3| 3,08 | 2,28
21/0 (3] O 0 0,01 | 156,31 | 117,08 | 198,48 | 241,37 |0,5]| 16,04 | 16,9 | 273,38 |439,8| 2,76 | 2,02
22/ 03] 0 0 0,01 | 153,99 | 168,23 | 194,19 | 329,91 |0,5]| 15,33 | 16,2 | 322,22 |524,1| 2,34 | 1,69
23|03 | 0 0 0,01 | 151,59 | 223,81 | 188,49 | 425,41 |0,5| 14,56 | 15,6 | 375,4 |613,9| 2,01 | 1,45
24103 | 0 0 0,01 | 144,06 | 336,2 | 173,38 | 630,32 |0,5| 13,04 | 14 | 480,26 |803,7| 1,57 | 1,10
2500 |05] O 0,01 | 96,28 | 85551 | 123,89 |171,11|0,5|17,36 | 17,9 | 181,79 | 295 | 4,15 | 3,01
261 0|0 1 0 0,01 | 69,53 | 94,99 | 89,97 | 1825 |0,5|17,62 | 18 | 164,52 |272,5|4,59 | 3,26
27100 | 2 0 0,01 | 44,7 |103,87 | 58,18 | 193,23 |0,5/17,85| 18,1 | 148,57 |251,4| 5,08 | 3,53
28100 3 0 0,01 | 32,94 | 108,1 43 198,38 |0,5/17,96 | 18,1 | 141,04 |241,4| 5,35 | 3,68
29100 | 5 0 0,01 | 21,58 | 112,2 | 28,25 | 203,38 |0,5]| 18,06 | 18,2 | 133,78 |231,6| 5,64 | 3,83
30{0)J0| O | 05| 001 |163,35| 5551 |213,32| 1215 |0,5/16,83 | 17,8 | 218,86 |334,8| 3,45 | 2,65
31100 O 1 0,01 | 166,54 | 50,35 | 219,97 | 107,4 |0,5|16,86 | 17,9 | 216,89 |327,4| 3,48 | 2,71
32/0]0] O 2 0,01 | 170,62 | 42,83 | 228,31 | 88,51 |0,5|16,91 | 18,1 | 213,46 |316,8| 3,53 | 2,80
33|0J0| O 3 0,01 |173,33 | 37,31 | 233,72 | 75,72 |0,5|16,95 | 18,2 | 210,65 |309,5| 3,58 | 2,87
34/0(0| O 5 0,01 | 176,87 | 29,64 | 240,62 | 59,02 |0,5|17,01 | 18,3 | 206,51 |299,6 | 3,65 | 2,96
3%/0|0|05 |05 ]| 001 | 101,3 | 72,21 | 133,37 | 142,79 |0,5| 17,48 | 18,1 | 173,51 |276,2| 4,35 | 3,21
36/0(0 | 1 1 0,01 | 7571 | 71,32 | 101,44 | 135,27 |0,5|17,87 | 18,3 | 147,04 |236,7| 5,13 | 3,75
37,00 | 2 2 0,01 | 50,99 | 64,87 | 69,68 |119,44 |0,5|18,32 | 18,6 | 115,86 |189,1| 6,51 | 4,69
38|00 3 3 0,01 | 3875 | 58,2 | 5356 |105,99 |0,5/18,59 | 18,8 | 96,95 |159,6| 7,78 | 5,56
39|00 | 5 5 0,01 | 26,4 | 47,62 | 36,97 | 8599 |0,5/18,93| 19,1 | 74,03 | 123 |10,19] 7,22
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