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BBEJAEHUE

[IpuopureTHOM 3ama4er SHEPreTUUECKOM cTpareruu Poccun siBisieTcs mo-
BhITIICHUE d(DPEKTUBHOCTH MCIIOJIBb30BaHUS TOIUIMBHO - DHEPTETUICCKUX PECYpPCOB
(TOP) u BBIBOJI 5KOHOMUKH CTPaHbI HA SHEProcOeperarouil myTh pa3BUTHSL.

Haubonee > dexktuBHbIN myTh 3k0HOMUU TOP pecypcoB B KanmuTaaibHOM
CTPOUTEIBCTBE - CHIXKEHHUE TEIJIONOTEPD YEPE3 OrPaKAAI0IINE KOHCTPYKIUU 3/1a-
HUU 32 CYET MOBBIIIEHUS YPOBHS UX TEILTIO3AUTHI. C MOBBIIIEHUEM HOPMATHUBHBIX
TpeOOBAHMI T'PaXKIAHCKOE CTPOUTENLCTBO B MOCIEAHHUE T'OJIbI OPUEHTUPYETCS Ha
BO3BEJICHHE 37aHUI C MCIOJIH30BAHUEM B MHOTOCIIOWHBIX CTE€HaxX 3(P(HEeKTHBHBIX
TEIJIOU30JIAIIMOHHBIX MaTepuaioB ¢ kKodhduireHToM TerionpoBoaHocty a0 0,06
B1/(M*°K). DT0 06YCIOBICHO CTPEMICHHEM MPOSKTHPOBIINKOB MOIYYUTh HEOO-
XOMOE HOPMHUPYEMOE CONPOTHUBIICHUE Teruronepenade Ry orpaxknarommx KOoH-
CTPYKIIMH, 1O 3HAYEHUIO B 3-4 pa3a IpeBhINIAIONIEe TPEOOBAHUS CTapbIX HOPM.
BoNbIIMHCTBO MPUMEHSIEMBIX B HACTOSIIEE BPEMsl MPU BO3BEJICHUM CTEH CTPOHU-
TEJILHBIX MaTepHaroB MOIyT o0OecrneduTb TpeOyeMoe Ryeq U B OZHOCIOMHBIX KOH-
CTPYKUUSAX, HO TOJIIIMHA CTEH HPHU 3TOM MOKET BBIXOJUThH 32 Pa3yMHbIE MPEIECIIbI.
Tak, ns odecnieuenus: Tpedyemoro R B cpenneit nojsoce Poccuu TonmmHa CTEHBI
U3 CUJIMKATHOTO KUPIIHYa JOJIKHA ObITh OoJiee 3 M.

Ho, Hanmuuue B orpaxkaaromyx KOHCTPYKIUSX Pa3IUYHBIX MaTepUaTbHBIX
CJIOEB C OTJIMYAIOIIUMHUCS (PU3UKO-TEXHUUYECKHUMHU CBOMCTBAMH (TUIOTHOCTBIO, TEIl-
JIOEMKOCTBIO, TETUIONPOBOJHOCTHIO, MAPOMPOHUIIAEMOCTBIO, COPOIMOHHOW CIO-
COOHOCTBIO), MO-PA3HOMY PEarupyroux Ha KoJICOaHUs] TeMIEepaTyphbl U BJIAXKHO-
CTH OKPY’KarOUIEH Cpe/ibl, CYIIECTBEHHO 3aTPYAHSET MPOTHO3UPOBAHUE TEIIOTEX -
HUYECKOTO COCTOSIHUSI OTPXKJICHUM B DKCILTyaTallMOHHBIX YCJIOBHUSIX, a UCIOJIb30-
BaHHME HOBBIX, €II€ HEJIOCTATOYHO MCCIEAOBAHHBIX TEIJION30ISAIMOHHBIX MaTepra-
JIOB, MOKET MIPUBECTH K HEMPEACKA3YEMBIM MOCIEACTBUSIM.

TpebyeTcst HOBBIM MOIX0]T K MPOSKTUPOBAHUIO TEIJIOBOM 3allIUThl, MHOTO-
CJIOMHBIX OTPaXKIAKOMINUX KOHCTPYKIMK 34aHWN, OCHOBAHHBIM HA MHOTOBapHaHT-
HBIX pacueTax MX TEIUIOBJIAXKHOCTHOTO COCTOSIHUSI M OLICHKE MX TEIUIOTEXHUYe-

CKOM 3()(HEKTUBHOCTH B IKCILITYyaTAlIMOHHBIX YCIOBHSIX.



1. COBPEMEHHOE COCTOSHHUE BOIIPOCA TIIPUMEHSEMBIX
MEPONIPUATUHA TIO CHUXEHHUIO TOTPEBJIEHUSI TEILJIOBOM
OQHEPTUU IIYTEM COBEPHIEHCTBOBAHHUSA OI'PAXIAIOIINUX
KOHCTPYKIIUA

1.1 HOPMHUPOBAHMUE TEILJIOBOM 3AIIIUTHI 3JAHUM

OcHoBHBIC TpeOOBaHUS HOPMHPOBAHUS TEILIO3ANTUTHI 3MaHUKA . chopmy-
aupoBaHbl B HOpMaTuBHBIX JokymeHTax: CII 50.13330.2012 «TennoBas 3ammra
3manuiy, n3Mmenenue Nel ot 15.06.2019 r. k CIT 50.13330.2012 «TemnoBas 3amiu-
Ta 31aHUI», TAK)KE B TEPPUTOPHUATBHBIX HOPMax pailOHOB CTPOUTENIHCTBA.

B CII 50.13330.2012 u wusmenenuun Nel ot 15.06.2019 r. x CII
50.13330.2012 nyis 3maHWi yCTAHOBJICHBI TPU HOPMHUPYEMBIX IMTOKA3aTENsI TETLIO-
BOM 3aIIUTHI: '

-IIPUBEJECHHOE COMPOTHUBJIEHUE TEIUIONEpEaue OTACIbHBIX 3JIEMEHTOB OT-
PaXIAOIIMX KOHCTPYKIIUHN 3/1aHMS; B TOM YUCJIE U HAPY>KHBIX CTEH;
-CAaHUTAPHO-TUTUEHUYECKUN MOKA3aTeNb, ONPEICISIONINN MMepenan MexXIy
TEMIIEPATYPOil BHYTPEHHETO BO3yXa U TeMIEpaTypaMH MOBEPXHOCTEMN Or-
paXXIaroIIMX KOHCTPYKIIUH, B TOM YHUCJIE U CTEH;

-YIEJIbHBIA pacxXo]] TEIUIOBOW 3HEPTHM HA OTOIUICHHUE 3/IaHUS, MO3BOJISIO-
Mi; BapbUpPOBaTh BEIWYMHAMH TEIJIO3ALIUTHBIX CBOWCTB OTPaXKIArOIINX

KOHCTPYKIUI" 37aHUIA, B TOM YUCJIE U CTEH.

Tpebyemoe conpomusnenue menionepeoaye

[Ipu BBIOOpE ONTUMANBHBIX PEUIEHUI MO TEIIO3al[UTHBIM CBOMCTBaM Ha-
PYKHBIX OTpa)XJACHUN HEOOXOAMMO PYKOBOACTBOBATHCS TPEOOBAHUSIMU, KOTOPHIC
BJIMSIOT Ha TEXHUYECKHUE PELIECHUS B O0JIACTU CTPOMUTEIHCTBA B COOTBETCTBHU C
rOCyJapCTBEHHBIMU IIPUOPUTETAMU. DTO CAHUTAPHO-TUTMEHUYECKUE, SJKOHOMUYE-
CKue TpeOOBaHMS WJIM 33/Jayu dHeprocoepexeHus. B cooTBeTcTBUM ¢ 3TUM Ompe-

ACTIAIOTCA HOPMATHUBHBIC 3HAYCHUA O6I].[€FO COIMIPOTHUBJICHMA TCILIOIICPpCAAYC.

MuHUMaJIbHOE COIMPOTHUBJICHUC TCILIOIICPCAAUC OIIPCACTIACTCA MCXOUA U3

CJIEIYIOLUUX CAHUTAPHO-TUTUEHUYECKUX TPEOOBAHUM:



- HCKIIOYCHHEC BO3MOXKHOCTH 06pa303aH1/1;1 KOHACHCAaTa Ha BHYTpeHHCﬁ

MOBEPXHOCTU HAPYKHBIX OTPAXKICHHUI;

- OI'paHUYCHHC KOJUYCCTBA TCIIJId, OTAABACMOI'O0 C ITOBCPXHOCTH TCJa YC-

JIOBCKA IIYTCM H3JIYUYCHHA,
- OIrpaHUYCHUC JIOKaJbHOM ACMMMCTPHH TCINIOOTAAYH.

PaccmoTpum niepBoe TpeboBanue. M3BeCTHO, YTO B COCTAB BO3AyXa BXOJAT
BOJSHBIEC Tapbl, KOJIMYECTBO KOTOPBIX ONPENENAET €ro BIaXXHOCTb. [ KaxkI0ro
COCTOSIHUSI BO3/yXa, KOTOPOE XapaKTepU3yeTcs TEMIIEpaTypoi, BIaXKHOCThIO U 0a-
POMETPUYECKHUM JABICHUEM, CYLIECTBYET TEMIIEPATypa, IPU KOTOPOM BO3AYX CTa-
HOBHTCSI HACBILIEHHBIM, T. €. IPUOOPETAET OTHOCUTEIBHYIO BIaXKHOCTh o= 100 %.
OTta TemmepaTypa Ha3bIBAETCS TEMIIEPATypOM TOYKM pochl. Eciam Temmeparypa
BHYTPEHHEN MOBEPXHOCTH OTPAXKJCHUS HHUXKE TEMIIEpaTypbl TOYKH POCHI, TO Ha
BHYTpPEHHEH NOBEPXHOCTH 00pa3yercs KoHAeHcat. [lo3TromMy npu npoeKTupoBaHUU
OrpakJIeHU HEOOXOIMMO, YTOOBI TEMIIEpATypa BHYTPEHHEH MOBEPXHOCTU OIPAXK-
JIeHUs1 ObLIa BBIIIE TEMIIEPATYPbl TOUKHU POCHI IIPU 3a/laHHOM TeMIiepaType U OTHO-
CUTEJIbHOM BJIQXKHOCTH BO31yXa. TakuM oOpa3oM, BBIOJIHEHHE TaHHOTO TpeOoBa-
HUS CBOAMUTCS K OTPAaHMYECHHIO MUHUMAIbHOW TeMIlepaTypbl BHYTPEHHEW MOBEPX-

HOCTHU Hapy>KHOT'O OTPaXIECHUS.

Bropoe TpeboBaHue kacaeTcs caMOuyBCTBHA YeioBeka. M3BecTHO, UTO Te-
IUIO MEpEeaeTcsl ¢ MOBEPXHOCTU Tejla YeJOBeKa KOHBEKIMEW, U3ITyuYeHUEM U IpH
UCIIAPEHUH C TOBEPXHOCTH KOXkH (puc. 1.1). YpaBHeHue temnnoBoro OanaHca nMe-

eT BUJ]

Qo = Qx + Qu + Quen,

rae Q, — oOmas TeriooTaaya YejaoBeka B OKpyxarolnyo cpeny; Qg Qn,
Quuen — TETIJI0, OTJAaBAEMOE YETIOBEKOM 3a CUET KOHBEKIUH, U3yYeHHUS U HcTape-

HHUA COOTBCTCTBCHHO.

Ha puc. 1.1 npuBeneHa 107151 3TUX COCTABIISIIONIUX MPU HOPMAJIBHBIX YCJIO-

BUsAX. [Ipn 3TOM BEIMYMHA JYYHCTOM COCTABJISIONIEH 3aBUCHUT OT TEMIEPATYPhI



TEIIOBOCIIPUHUMAKOIIENW TMOBEPXHOCTH, T. €. OT TEMIEPATypbl BHYTPEHHEW IO-

BCPXHOCTH HAPYIKHOI'O OI'PaKJACHHA B HanOOJIBbIIIECH CTEIICHH.

=040,

Q.=040Q

]
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Puc. 1.1. CxeMa TermioooMeHa 4eIoBeKa ¢ OKpYXkKaroleu cpenoi

AcHMMETpUS TEIVIOOTAAYM 3aKJIFOYAETCSA B TOM, UTO TEMIEpPaTypa MOBEPX-
HOCTEM, OKPY’KAIOIIMX YEJIOBEKA, HAXOIALIErocs B MOMEIICHUH, paznudHa. Ciie-

JOBAaTCJIBHO, 6}’I[CT OTIIMYAaTbCA U KOJIMYCCTBO TCILIA, OTAABACMOI'O U3 TYYCHUCM.

AHanmm3upysi TpeThe TpeOOBaHME, KacaroIeecs OrpaHuYCHUs aCUMMETPUU
TEIUIOOTIa4YN U3TyYCHUEM C TTIOBEPXHOCTH TEJa YEJIOBEKA, MOXKHO CJI€JIaTh aHAJO-
TUYHBIA BBIBOJ, O HEOOXOIUMOCTH HOPMHUPOBAHMS TEMIIEPATypPhl BHYTPEHHEH IO-

BEPXHOCTH.

Ot10 TpeboBaHue ObUIO CPOPMYIUPOBAHO HEJABHO C YUYETOM JIAHHBIX TH-

THEHUYECKUX UCCIIETOBAaHNMN.

Urak, 1y1s ynoBIETBOPEHHS MEPEUUCICHHBIX TPeOOBaHU HEOOXOIUMO OT-
paHUYUTh TEMIEpaTypy Ha BHYTPEHHEW MOBEPXHOCTHU HAPYKHOT'O OTrPa)KIACHUS.
Ho sra Ttemneparypa, B CBOKO OYe€peab, 3aBUCUT OT TEMIIEPATypbl BHYTPEHHETO
BO31yXa B noMmeunieHuu. [103ToOMy IPUHATO OrpaHUYMBATBL HE CaMy TEMIIEPATypPy
Ha BHYTPEHHEW MOBEPXHOCTU HAPYKHOTO OTPAXKICHUA, & PA3HOCTh MEXIY TEMIIE-
paTypoy BHYTPEHHETO BO3/IyXa U TEMIIEPATypPO HA BHYTPEHHEW ITOBEPXHOCTHU Ha-

PYKHBIX OIPaKIAFOIIUX KOHCTPYKIIHM.



DTy pa3HOCTh HA3BIBAIOT HOPMUPYEMBIM TEMIIEPATYyPHBIM mepenagaom At"
= t; -1;. Ha orpannuennn 3Toro temmnepaTypHOro nepenaja u NoCTpOCHO HOPMH-

POBAHUC TCIJIO3AIUTHI, IIPUHATOC B CTpOHTCJ'IBHOfI TCIINIOTCXHHUKCE.

B YCIOBHAX CT&HI/IOHapHOﬁ TCILIOIICpCaaYn TEILIOBOM ITOTOK HE U3MECHSCT-

Csl BO BPEMEHHU TI0 BEJIMYMHE U HAPABJICHUIO, T. €. = idem:

_ ety _te-To _  _ Tn-Tu _ Ta-tu (1.1)
RO RB RTL RH . -

dopMmyna il onpenenaeHuss TpeOyeMoro COMpOTUBICHUS TEIIONepe aun

RTp — RB(tB—tH)Tl
(o) AtH )

(1.2)

3HaueHHsT HOPMHPYEMOTO TeMITepaTypHOro mepemana At" = t, -1, 3aBUCST
OT Ha3HAYCHMS 3[IaHUM (GKUJIble, OOIECTBEHHbIE, TPOU3BOJICTBEHHBIC) U BUA Ha-
PY)XHBIX OTpaXJeHHH (Hapy>KHbIC CTCHBI, YepJadHbIe MEPEKPBITHS, TEPEKPHITUS

HaJl TOIBaJIaMu).

JIJist TOBEpXHOCTEH, BBIXOISIIUX B HEOTAIJIMBaeMoOe MoMeleHue, B Gop-
MYy BBOJIUTCS KOA(PHUIMEHT YMEHBIIICHUSI PaCU€THONW pa3HOCTH TemmepaTryp N.
3HadeHust 3Toro Kodh@PuIMeHTa NpUBOIATCS B 3aBUCUMOCTU OT BUJA HAPYKHOTO

OTPAXKICHUA.

Takum o6Opa3zoMm, BenuuMHa TPeOYyeMOIo CONPOTHBIICHUS TeIUlonepeaayde
3aBUCHUT OT Ha3HAUYEHUs 3[1aHUS U BUAA HAPYKHOTO OTPAXKICHHMs, a TaKKe OT T'eo-
rpauyecKkoro MEeCTOMOJIOXKEHUSI pallOHa CTPOUTENBCTBA, B COOTBETCTBUH C KOTO-
pBIM IpPUHUMAETCS TeMIepaTypa HapyKHOTO Bo3ayxa t,. B kadectBe pacueTHO
TEeMIIepaTypbl HAPYKHOTO BO3/ayXa Oepercs CpelHss TeMIeparypa XOJOIHOH -
TUJHEBKH siHBaps 3a nociennue S50 3um. HaznaueHue 31aHMsl YYUTHIBAECTCS HPU

BBIOOpE TEMIIEPATYphbl BHYTPEHHETO BO3yXa t;.

HonyquHoe 3HAYCHUC COIIPOTHUBJICHUSA TCILIOIICPCAAUYC HC BCCraa ABJISCT-

CA AOCTATOYHBIM AJIs1 BBIIIOJIHCHUA APYTIUX TpC6OB3HHfI K TCIIO3alllUTE U MOXXCET



HE COOTBETCTBOBATH 3a/lauaM IKOHOMHH SHEPTOPECYPCOB WIIM CHIIKEHUS DKOHO-
mudeckux 3arpar. CoriacHo JIEHCTBYIOIIMM HOpMAaTHBaM pEIICHHE MO TeIuio3a-
IIUTE JIOJXKHO IPUHUMATHCS U3 YCIOBUN SHEProcOEPEKeHUsI. ITOMY YCIOBUIO CO-

OTBETCTBYET COIIPOTUBIICHUE TEILJIONEPEAUE 10 YCIOBUSAM SHEPTOCOEPEIKEHHUS.
Conpomusenenue menionepeoase no ycao8UsiM dHepeoCchepedcensl

Yewm OoJbllle YpOBEHb TEIUIO3AIIUTHI, TEM MEHBIIE TpeOyeTcs 3Heprope-
CYpCOB JJIsl TOJAJIEp>KaHUsI HEOOXOIUMOT0 TEIJIOBOTO peXXKrUMa B moMelnieHuu. B o
e BpeMsi DKOHOMHSI OT CHIDKEHMSI SHEPronoTpeOIeHUs] 3aBUCUT OT KJIMMaTH4e-
CKUX YCIIOBHUH pailoHa CTPOUTENHCTBA (YEM CypoBee KiuMar, TeM 3P GheKTHBHEE
TEIJI03alIUTa, TeM OoJibllie SKOHOMUS Teruia). CypoBOCTh KIIMMAaTa MPUHATO Olie-
HUBaTh MOKA3aTEJIEM «IPAAYCOCYTKH OTOMMUTEIBHOTO MEPHOJIa». 3HAYEHHUE FTOTO

MOKa3aTelIsl PAaCCYUTHIBACTCS IO (hopMyJie
B = (tB - tOl‘I)ZOI'U (13)

rae B — rpagycocyTku OTONUTENBHOTO MEPHOJA, Tpal. ® CyT.; t,— pac-
YeTHasl TEMIIEpaTypa BHyTpeHHEro Bo3ayxa, °C; t,, — CpenHss TeMiieparypa Ha-
PY’KHOTO BO31lyXa 3a OTOomUTENbHBIN mepuon, °C; Z,, — MOpOJOJIKUTEIBHOCTD

OTONUTEIIBHOI'O IIEPUOJIa, CYT.

OTMeTuM, 4YTO OTONUTEIBHBIM MEPUOJ — OTO IEPUOJ CO CpelaHe-
CYTOYHBIMH 3HAYEHUSIMH TEMIEPATYPBI HAPY>KHOTO BO3yXa HMKE WIA paBHOU +8
°C. lannble 0 mapaMeTpax OTOMUTEIBHOTO MEPUO/Ia 3aBUCIT OT T€OrpaPuuecKoro
MECTOIMOJIOKEHHSI pailoHa cTpouTenbcTBa U npuHUMarores no CII «CtpourtenbHas

KIIMMAaTOJIOT'UsD).

3HaueHus nokasarens B s teppuropun Poccun n3MEHSIOTCS B IIUPOKUX
npeaenax: ot 1000 rpagycocyTtok st Coun 1o 12 000 — nnis paiionoB Pecry6iiu-
ku Caxa — Skytus. YUem Oosbie BennunHa B, TeM Oosbllie 3aTpaThl Ha OTOILIE-
HUEe W TeM Oonpimii A((EeKT maer ymydnieHue Teruto3anuThel. [loaTomy uem
OoJblIe 3HaUeHUE Moka3arensi B, TeM Oosibliie peKOMEHAyeMbIe 3HaYEHUsI COIPO-

TUBJICHHUH TEIUIONEepeade Mo YCIOBUIM dHEprocoepekeHus Ro".



3HauCHUs COMPOTHUBJICHUH Teruionepenade R3¥ ObLIM pacCUMTaHBI HCXOJS
U3 CTPATErMYECKOTO HAIPAaBJICHHUS IO CHUIKEHUIO SHEPromoTpelseHus Ha mep-
CHEKTUBY. B COOTBETCTBHM C MPOTHO30M H3MEHEHHS JHEPTreTUYECKOro OanaHca
Poccun mpegycmarpuBanocs 20 %-¢ CHHXEHHE YACIBHOTO SHEPromnoTpeOIeHus
KaXJIple TIATh JieT. HopMbI conpoTuBiIeHUH Terionepenayde mo yCcIoOBHsIM dHEPro-
cOoepexeHuss OBUIM PACCUMTAHBI HMCXOAS W3 CTPATETHYECKOTO HANpPaBJICHHS TI0
CHIDKEHHMIO DHEPTOIOTPEOJICHUST HAa MEPCHEKTHBY. B COOTBETCTBUM C MPOTHO30M
W3MEHEHUs dHepreTuyeckoro Oanmanca Poccun npenycmarpuBaioch 20 %-e¢ cHU-
YKEHHUE YACIBHOTO SHEPTronoTpeOIeHUs KaXKIble TIATh JieT. HopMbl conmpoTrBieHn
TEIUIONepeave Mo yCIOBUAM dHeprocoepexkennst R)" Obun BBeeHbI B 1995 1. Ha
nepuost 10 2000 r. u 3aTtem ¢ 2000 go 2005 r., HO AaNee HE MEHUINCh. DTU JaHHbBIC
npuBeneHsl B CII ny1s 3manuil pa3Horo Ha3HaAyeHUs B 3aBUCHMOCTH OT BEJIMYHHBI

IIOKAa3aTCJIA B, HAa3HAYCHHUA 3JaHUA 1 BUAA HAPYKHOI'O OI'paKaACHU .

CornacHo IE€MCTBYIOIIMM HOPMAaTHUBaM 0 Ha3HAYEHUIO 3[]aHUs MOJIpa3jie-
JISIFOTCSL HA CIEAYIOUINE TPYTIIIIbI:

- )KWJIBIC, JIETCKUE, JIeUCcOHbIE;

- OOILIECTBEHHEIE;

- MPOM3BO/ICTBEHHBIE.

Buasl HapyXHBIX orpaxaarommx KoHCTpyKkuuil no CII: Hapy>KHbIE CTEHBI;
MOKPBITUS U YepJlauyHble IEPEKPBITUS; IEPEKPHITUS HAJl TPOE3JaMHU, MTOABAIaMU U

MOATMOJIbSIMU; 3€HUTHBIE (DOHAPH.
Conpomusenenue menionepeoaye u3 9KOHOMUUECKUX VCI08ULL

B uHXEHEpHOW MpaKTUKE NPUHATO OLECHHMBATH OCHOBHBIEC PELICHUS 10
SKOHOMHUYECKHUM YCJIOBUSIM: ONTUMAIBHOMY BAapHaHTy JOJDKHBI COOTBETCTBOBATH
MUHUMAJIbHBIE 3aTpaThl (PMHAHCOBBIX CPEACTB. PaccMOTpUM 3TOT MOAXO0M MpUMeE-

HHUTCJIIBHO K 3a1a49C ITPOCKTUPOBAHUS TCIINIO3AIIUTHI.

l'omoBeie 3aTpaThl Ha MOJIJAEP)KAHUE 3aJAHHBIX MAPAMETPOB BO3IYLIHOU

CpCabl (HpI/IBeI[eHHBIe BanaTBI) B IMOMCHICHUAX CKJIAABIBAOTCA M3 3aTpaT HAa YCT-



POMCTBO TEIUIO3AILUTHI HAPYKHBIX OTPAXKACHUI M 3KCIUTyaTallMOHHBIX 3aTpart (3a-

TpaT Ha OTOIICHUE):
IT1=EK+ D, (1.4)

rae I1 — mpuBeneHHbIC 3aTpaThl Ha TeIIo3ammuTy, pyo./rom; E — koad-
¢durueHT 3QPEKTUBHOCTH KAaIMUTAIBHBIX BIIOKCHHUI WJIM MPOIICHTHAS CTaBKa Kpe-
muta, 1/ron; K — kamuranbHbIE 3aTpaThl, py0.; D — 3aTpaThl Ha OTOIUICHHE,

py0./To.

HpI/I YBCIIMUCHUU O6HI€FO COIMPOTUBJICHUA TCILIOIICPpCAAYC 3aTpaThbl Ha
yCTpOfICTBO TCINIO3aIUTBI HAPYIKHBIX OFpa)KﬂeHI/Iﬁ YBCIIMYNBAIOTCA, a4 3aTpaThl HA
OTOINICHHUC YMCHBIIAIOTCA. CYMMa 9THUX 3aTpaT UMCCT CICAYIOIIYIO TCHACHIHIO:
IIpH YBCIMYCHUU COIIPOTUBJICHUA TCILIONICPCAAUC CYMMAPHBIC 3aTPAaThbl CHUKAIOT-

csl, a 3aTeM yBenuuuBaroTcs (puc. 1.2).

1

MIH

3arparsl. py0./roa

ConportuBienue Temionepeaade, m> °K/Br
Puc. 3.2. 3aBucuMOCTb IPUBEAECHHBIX 3aTPAT OT CONPOTHUBIICHHUS TEIUIONepeIaue
Kax BunmHO, rpadvk M3MEHEHHS CyMMapHBIX 3aTpaT UMEET MUHUMYM, KO-

TOPOMY COOTBCTCTBYCT OIITUMAJIIBHOC 3HAYUCHHUC COIIPOTUBJICHHA TCILIOIICPCIavcC

U3 DKOHOMHUYECKUX ycioBHM RJ*. Pemenne MOXXHO MOMy4nuTh TpauuecKuM Imy-

TEM, 3a/1aBasi pa3Hbie 3HaueHus R, u onpenensisa K, O u I1.

MoxHO MMOJIYIUTb U aHAJIUTUYCCKOC PCIICHUC, UMCI B BHUAY, YTO IIPONU3-

BOJHAs TaHHOW (PYHKITMU paBHA HYJIO B TOUKE MUHMUMYMaA. Takoe perieHne Obu1o



nosyaeHo B. H. borocimoBckum, KOTOpBIN BbIBET (GOpMyITy IS pacdera COmpo-
TUBJICHHUS TEILIONEpEIadye U3 dKOHOMUUECKUX YCIOBUH !
RSK = w (1 5)
0 Ayr Cyr E
3nech Zy, — NPOAOHKUTENIBHOCTh OTONUTENBHOIO MEPUOJA, CYT; Cp —

CTOMMOCTb €AMHUIIBI Terta, pyo./[Ix; Ay, — Kod(hPUIIHEHT TerIonpOBOIHOCTH

yT?

Marepuana yremusomero cinosi, Br/(m ¢ °C); Cyp — CTOUMOCTb YTEIUIUTENS,

pyo./M°.

K COXAJICHUIO, B IIOCJICAHUC I'OAbI B CBsA3HM C U3MCHCHUEM YCHOBI/Iﬁ OCHO-
06p330BaHI/Iﬂ SKOHOMUYECKUU [Ioaxona K BBI60py YPOBHA TCILIO3aIIUTHI IIPUMCH S~
€TCA HC BCCraa, a B I[@ﬁCTByIOH.[PIX HOPMATUBHBIX JOKYMCHTAaX OCHOBHOC BHHUMaA-

HUE YJEJICHO BBIITOJIHEHUIO YCIOBUI 3HEProCOEepEKEHHU.

AHanM3 TEXHUYECKHUX PEIICHUNA U OLIEHKAa YKOHOMUYECKUX TCHICHIUN pa3-
BUTHUS SHEPTETUKHU, BBINOJHEHHBIN B. I'. ['arapuubiM , moka3ai, 4To JajibHEWIIEE
MOBBIIIICHNE YPOBHS TEIJI03ATUTHI 3IaHUN HE SBIISICTCS SKOHOMHUYECKH I1€J1eC000-
pPa3HBIM KaK MO0 MHBECTUIIMOHHOW MPUBJIEKATEIHHOCTH, TaK U MO 3(PPEKTUBHOCTH

KanUTaJIbHBIX BJIOXKCHUM.

OnbIT MPOESKTHPOBAHUS CBUACTEIBCTBYET, YTO CAHUTAPHO-TUTUECHUYECKHE
TpeOOBaHUS MOTYT ObITh IPUOPUTETHBIMU U BO3MOXKEH BO3BpAT K HOPMHPOBAHUIO
10 JIOITyCTUMOMY TeMIlepaTypHoMYy riepernany. B padore [11] otmeuaercs, 4To st
BbIOOpa SHEPTrod((HEKTUBHBIX PElICHUH HEOOXOAMMO YUYUTHIBATH SKOHOMUYECKUE
nokazareiu (IKCIUTyaTal[MOHHbIE pacXoibl, OKYIIa€MOCTbh), a TAKKe dHEpreTuye-

CKHI OaJIaHC MH)KEHEPHBIX CUCTEM.

Beu BBINOTHEH aHalW3 U3MEHEHHS OCHOBHBIX IMAapaMETpPOB, BXOISIIUX B
dbopmyiny (1.5). Ucnions3oBanuchk gaHHbIE O Tapudax peruoHaIbHbIX dHEPreTHYe-
CKUX KOMITAHWA W TPANC-TTUCTHI (GUPM — MPOU3BOJUTEIICH TETUIOU3OISIIMOHHBIX
MAaTEPHUaIOB. bbIJIO YCTAHOBJIEHO, YTO CTOMMOCTh TEIIOBOM SHEPTUM 3HAYUTEIIHHO

pasnuyaercs no pernoHaM Poccun u nMeeT yCTOMYMBYIO TEHCHIUIO POCTa.



B 10 ke BpeMs CTOMMOCTh COBPEMEHHBIX THUIIOB YTEIUIUTETICH MMEET 3Ha-
- 3
4yeHus B UHTepBale Cy; = 2300-3300 py0./m”. KosdpuuneHTs! TEmnonpoBoaHOCTH

OONIBIIMHCTBA yTEIUTENEH coCTaBsAoT Ay, = 0,034-0,044 Br/(m * °C), a pasnu-

quce 110 pCruonamM Poccun HCCYHICCTBCHHO.

B ta6n. 1.1 mpeacraBieHbl 3HAUCHUSI CONMPOTUBIICHUH Tertonepenade Ry«
HAPY>KHBIX CTE€H U MOKPBITUH KWIBIX 3AaHUM, pacCUMTaHHBIE MO YKOHOMUYECKUM
ycioBusiM 110 hopmyiie (1.5) 115 OCHOBHBIX perioHOB Poccum, mpuBeIeHBI 3HAYE-
HUSl COTPOTHBIICHUH TEIUIONepeade Mo yCIOBUAM dHeprocoepexxenus RJY, mpu-
usateie o CII B 3aBUcHMOCTU OT mokasatens B. YcraHoBieHO, 4TO 3aBUCHUMOCTD
COIPOTUBIICHUH Terutonepeaade R u R u oT mokasarensi CypoBOCTH KJIMMara

B, IMPAKTHYCCKU OAMHAKOBA.

Tabmuua 1.1 - ConpoTuBiieHHs TeIIonepeaye Hapy>KHbIX CTEH U MOKPBITUI
xwibix 3nanuit R o CII u o pacuery R3¢

Okpyr [TokazaTens/Ctou- ComnpoTHBIeHHE TerIonepenade, M>+°C/Br
B, rpaa. * MocTh
CyT TEIIOBON R* R
HHEPTrUH, =
by6./Tkan CTEH TOKPBITUI
Cegepo- 256 84 1,87 2,3 3,48
IOxHbIH 354 12 2,66 2,64 3,97
Cesepo- 481 69 2,32 3,13 4,61
MockBa 494 14 3,40 3,18 4,67
IleHTpanbHBIN 501 12 3,12 3,21 4,71
[IpuBomKCKHI 559 16 3,90 3,44 5,00
Vpanbckuii 644 91 3,09 3,73 5,42
JlaabHEBOCTOY- 654 14 3,90 3,76 5,47
Cubupckuit 697 94 3,27 3,89 5,69

Janubie Tabi. 1.1 moka3pIBaroT, YTO B HACTOSILEE BPEMSI 3HAYEHUS] SKOHO-
MHUYECKH 11e71ecO00pa3HOro COMPOTHUBIICHUS TEIJIONEepenade HaApyKHBIX CTeH R
Jutst GonibIIMHCTBA pernoHoB Poccun 65m3ku k pekomenayembim CII conmportuBiie-
HUSIM TeIUTonepeaayue Mo ycIoBUsAM dHeprocoepexenust R)". OmHako Ams MOKpHI-
TUW 3MaHU 3HA4YeHUs R)"COMpPOTUBIEHUN TeIulonepeaadye 3HAYUTEIbHO IMPEBbI-

IIAF0T SKOHOMHYECKH Ienecoo0pa3ubie RJ¥.



Ornpenenenue HOPMATUBHOIO 3HAYEHUsI COMPOTHUBJICHUS TEIUIONEpeaaye
pacyeToM IO3BOJISET ONPEAECIIATh YPOBEHb TEIUIO3ALUTHI 3JaHUN C YUETOM PETHUO-
HaJIBHBIX YCJIOBHMA M ()OPMHUPOBAHHUS TICH Ha TEIIJIOBYIO YHEPTHUIO M TEILIOU30JISIIH-
OHHBIE MaTepualibl. [Ipr 5 TOM OCHOBHBIMH NOKA3aTENSIMA HOPMUPOBAHUS SIBIISIFOT-
Ci CTOMMOCTH TEIJIOBOW DHEPIUM WU TEIUIOM3OJLIMOHHBIX MAaTEpUAJIOB, a TaKkKe

KIIMMAaTOJOTNYCCKHUE JaHHBIC paﬁOHa CTPOUTCIILCTBA.

VY CTaHOBIJIEHO, YTO HOPMATUBHBIE 3HAYEHHUS COMTPOTUBJICHUN TEIJIONEpeaa-
ye, npuBeaeHHbIe B CII, ABIAIOTCA 5KOHOMUYECKH 0OOCHOBAaHHBIMU U HE TPEOYIOT

nepecMoTpa B CTOPOHY YBEITUUYCHHUS.
Pacuemnoe conpomuenenue mennonepeoaue

B pesynbrare pacyeToB MbI MOy4YaeM MUHUMAJIbLHOE COMPOTUBIICHHUE TETI-
T
nonepenade R,°, cONpoTHBIEHME TeIIonepesaue Mo YCIOBHAM JHeprocOepeixe-

HUS R ¥ cOmpoTUBIICHHE TEIUTONEpeave U3 SKOHOMHYECKUX YCIOBUN RJ¥.

Crnenyer oOpaTuTh BHUMAHUE HA TO, YTO CTPOUTENIbHBIE HOPMBI JIOIyCKa-
0T ONIPEACIICHUE YPOBHS TEIJIO3ALIUTHI 110 BEIUYMUHE CONPOTUBIICHUS TEILIONEpe-
Jlaue B COOTBETCTBHU C CAHUTAPHO-TUTUEHUYECKUMHU TPeOOBaHUSAMU I OOBEKTOB

C U30BITOYHBIMU TETIJIOBBIIETICHUSIMHU, A TAKKE JJI1 PEKOHCTPYUPYEMBIX 3JaHUH.

B ocTranbHBIX ClIydasax 3a paCcdCTHOC 3HAYCHHC COIIPOTHUBJICHHA TCIIJIOIIC-

) T
penade R mpuHMMaeTcs Gonbliee U3 TOMydeHHBIX 3HaYeHu R,” u R2"

Tor):[a M3 IPUBCACHHOIO HUIKC YpaBHCHHA MOXHO ONPCACINTL TCPMHYC-

CKOC COIIPOTHUBIICHUC Rin 1 TOJMUHY YTCINIAIOIICTO CJIOsA:

RY = —+ R+ R+ .Ry + —, (1.6)

H

roe Ry, ..., Rin , «y Ry — TEPMHYECKHE COMPOTUBIICHUS MATEPUATbHBIX

cioeB, M2 ¢ °C/BT; a, u a; — K03)PUIIUEHTHI TETUIOBOCTIPUSITUS U TEIIOOTIAYH,

B1/(M* « °C); i — HOMEP CIIOS.



onz[;lmee B 3TO YPaBHCHHUC COIIPOTUBIICHUC TCILIOIICPCAAUC TCIIJION30JIA-

IIUOHHOI'O CJIOA RYTOHpeﬂeHHCTCﬂ KakK
6.
R, = 2 (1.7)

OTKyda OIpeaACACTCs 3HAYCHUC TOJIIWHBI YTCIUIAIOMICTO CJIOA

— RYT
Oy =30 (1.8)

Tpebosanus cmpoumenbHvIX HOPM

Termo3ammTHas 000J10YKa 3AaHuA OJOJKHA OTBCUYATH CICAYIOINIMM HOpMa-

TUBHBIM TPEOOBAHMSIM:

1- INPUBCACHHLIC COIIPOTHUBIICHUA TCILIOIICpEAAdYC OTACIIBHBIX OI'paX-
JarOIMnX KOHCTpYKI_II/Iﬁ JOJIDKHBI OBITH HE MCHEE HOPMHUPYCMBIX 3HAYCHUH (HOBJIC-

MEHTHBIE TpeOOBaHUS);

2 - YACIIbHAA TCIIO3allMTHAA XAPAKTCPHUCTHKA 3JaHUA NOJIDKHA OBITH HE

O0JIBIIIE HOPMUPYEMOT'O 3HaUCHUSI (KOMILIEKCHOE TPeOOBaHME);

3 - TeMmmeparypa Ha BHYTPEHHUX MOBEPXHOCTAX OTpakJaoLIUX KOHCT-
PYKIUI TOJKHA ObITh HE HH)KE MUHUMAJIBHO JAOMYCTUMBIX 3HAUEHUN (CaHUTAPHO-

TUTUEHUYECKOe TPEOOBaHMUE).

TpeOGoBaHus TETIOBOM 3alUTHI 3/1aHUS OyAYT BBIMOJHEHBI MPU OJHOBpE-

MEHHOM BBITIOJIHEHUHU TpeOoBaHuii 1-2.
Iosnemenmusie mpebosanus

Hopmupyemoe conpoTuBIICHHE TEILIONEepeIade OTrpaXIaroei KOHCTPYK-

L[UU CJIEYET ONPEAENTh Mo (hopmyie

HOPM __ pan |
R, =R." 'm

), (1.9)

rae RJ" — compoTuBIieHHWE TeIUIonepeaadye IMo YCIOBHSIM 3HeprocOe-

peKeHus, m, — KOdG(UIHUEHT, y4UTHIBAIOIINK OCOOCHHOCTH PETMOHA CTPOH-



TEJILCTBA, HO HE MEHEE 3HAUCHHMU: JUIS HAPYIKHBIX CTEH My, = 0,63; 1711 OKOH My, =

0,95; mst ocTanbHBIX KOHCTPYKIMiA my,= 0,8.

CTpOI/ITeJII)HI)Ie HOPMBI AOITYCKAIOT OIIPCACIIATh YPOBCHD TCINNIO3AIIUTLI I10
BCIIMYMHC COIIPOTUBJICHHA TCILIONICPEAAYC B COOTBCTCTBHM C CaHHUTAPHO-
TUTHCHUYCCKUMH Tpe60BaHI/I$IMI/I JJIA 00BEKTOB C HM30BITOYHBIMHU TCIIIIOBBIACIIC-

HUSIMH, a TAKXKe U1 PEKOHCTPYUPYEMBIX 3/IaHUN.
Komnnexcrnoe mpebosanue

Hopmupyemoe 3HaueHne yaenpHOM TEIIO3aIUTHON XapaKTEpUCTUKHU 3/1a-
HUSl TIPUHUMAETCS] B 3aBHUCHUMOCTH OT OTaIlJIMBa€MOro o0beMa M IpagyCoOCyTOK
OTOMUTENIBHOTO Tieproa (Tadi. 1.2).

Tabmuna 1.2 - Hopmupyemble 3HaueHUs yAEIbHOW TEIJIOBOM XapaKTEPUCTUKU
smanns, Br/(M° ¢ rpag)

OranauBaeMbIit I'pa1yCOCYTKH OTOIMMTEILHOIO IEPHOAA, TPAJL. ® CYT
00BeM, M 1000 3000 5000 8000 12 000
300 0,957 0,708 0,562 0,429 0,326
600 0,759 0,562 0,446 0,341 0,259
1200 0,606 0,449 0,356 0,272 0,207
2500 0,486 0,360 0,286 0,218 0,166
6000 0,391 0,289 0,229 0,175 0,133
15 000 0,327 0,242 0,192 0,146 0,111
50 000 0,277 0,205 0,162 0,124 0,094
200 000 0,269 0,182 0,145 0,111 0,084

CaHumapHo-eueueHuquKoe mpe606aHue

Temriepatypa BHYTPEHHEW IOBEPXHOCTH OTPAXIAIOIICH KOHCTPYKIMU B
30HE TEIUIONPOBOJHBIX BKJIIOUYCHHUH, YIJIOBBIX YaCTE€ CTEH M OKOHHBIX OTKOCOB
JOJDKHA OBITh HE HIDKE TEMIIEPaTyphl TOYKH POCHI BHYTPEHHETO BO3yXa MPHU pac-

YETHOM TEeMIIepaType Hapy>KHOrO BO3yXa.

MuHuManbpHas TEMIIEpATypa BHYTPEHHEN MOBEPXHOCTU OCTEKIIEHUS IMPO-
W3BOJCTBEHHBIX 3JIaHWH JOJDKHA OBITH He Hipke 3HaueHusa 0 °C, mis ocTaJbHBIX

31aHUN — He Hrke 1unoc 3 °C.



OTHOCHUTENBbHAS BJIAXXHOCTh BHYTPEHHEIO BO3yXa NPHUHUMAETCS IO HOP-
MaM MPOEKTHPOBaHMsI COOTBETCTBYIOIIMX 3/1aHui. Hanpumep, ais xumblx, jeyeo-
HBIX U JIETCKUX YYPEXKIEHUU OTHOCUTENbHAS BIAXKHOCTH COCTaBISIET 55 %, mis

KyxoHb — 60 %; 17151 BAHHBIX KOMHAT — 65 %, st 00mecTBeHHBIX 3nannii — 60

%.

1.2. COBPEMEHHBIE HU3KOTEIIVIOITPOBO/IHBIE
TEIVIOU3O0JIAHUOHHBIE MATEPHUAJIBI

Haubonee neiicTBEHHBIM CIOCOOOM TMOBBIMICHUS] AHEPTrodhHEKTUBHOCTH
3IaHUN W WHKEHEPHBIX COOPYXKEHUW SIBISETCS NMPUMEHEHHE TPEXCIOHWHBIX Or-
paXIAIOMIMX KOHCTPYKIHMI € HCHOJIb30BaHUEM 3(P(HEKTUBHBIX TEIMIOU30JISALHN-
OHHBIX MaTEepUaJiOB B KadecTBe cpenHero cios. [Ipu oTHOCHUTENHHO HEOOJBIIMX
MaTE€pUAJIbHBIX BJIOKEHUSX, MPUMEHEHHE TEIUIOU3O0JAIMOHHON MPOAYKIUU MO-
3BOJISIET CYILLECTBEHHO MOBBICUTh YPOBEHb KOM(OPTHOCTH, TEIJIO- U 3BYKOM30-
JSIUMEO JKWIIBIX U TPOM3BOJICTBEHHBIX 3/1aHuil. KpoMme Toro, 3To mo3BojsieT co-
KpPaTUTh 3KCIUTyaTallMOHHBIE PACXO/Ibl, TO €CTh JOOUTHCS BECOMON 3KOHOMUU TETl-
na. Takue (akTOphl HKCILTyaTallMK 31aHUNA, KaK TEMIIEpaTypPHBIH, U BIa)KHOCTHBIN
pEeXKUM, HAJTUYUE HATPY30K, Je(POpMAIIMOHHBIX BO3/ICUCTBUMN, arpeCCUBHBIX XUMU-
YECKHUX areHTOB MPEABSBISIIOT pa3Hble TPEOOBAHUS K TEIUIOM3OISIUOHHBIM MaTe-
puanaMm. B cooTBeTCTBUU C 3TUMU TPeOOBAHUSIMHU U OCYIIECTBIISETCS BBIOOP THUIIA

Marepuana.

B COBpEMEHHOM CTPOMTENIBCTBE HCHOJIB3YETCS IIUPOKUM CHEKTP TEIUIO-
M30JISIIUOHHBIX MAaTEPUAJIOB, KaK HA STYEUMCTOM, TAK U HAa BOJOKHUCTOW OCHOBE. B
SYEUCTHIX (BCIICHEHHBIX) MaTepuagaX MOTYT UCIOJIb30BAaThCA KaK MHUHEpAJIbHBIC
KOMIIOHEHTBhI, TaK W OPraHUYEeCKHUE TMOJUMEpHhl. 3/1eCh HauOoJbIlIee pachpo-
CTPAaHECHUE TOJYYWIM TEIJIOU30JISIIMOHHBIE MaTepUaibl Ha OCHOBE IEHOIOJIN-
CTUpOJIa (BCIIEHEHHOTO WJIM 3KCTPYIMPOBAHHOrO), TMEHOIMOJUYpEeTaHa W BCIe-
HEHHBIX KAay4yKOB, IME€HO-, Ta30- U SYEHUCTHIX OCTOHOB. B BOJIOKHHCTBIX Mare-

puajiax, Kaxk IIpaBHJIO, HCIOJB3YCTCA TBEpAasds OCHOBA MHHCPAJIBHOI'O ITPOUCXO-



KACHU. 910 MOTYT OBITH 0a3aJIbTOBBIE I'OpHBLIC TIOPOABLI, TOMCHHBIC IIJIAKHW WJIA

CTCKJIO.

DU3UKO-TEXHUYECKNE CBOMCTBA HMCIOJIb3YEMBIX B CTPOUTENIBCTBE TEIIO-
M30JISIIUOHHBIX MAaTEPUAJIOB OKa3bIBAIOT OINPEACIISIONICE BIMSHUE HA TEILIOTEXHU-
4eCcKyto 3P PEeKTHBHOCTD M IKCILTYyaTAIIMOHHYIO HAJICKHOCTh KOHCTPYKITUH, TPYI0-

CMKOCTb MOHTA’Ka, BO3MOKHOCTb PECMOHTA B IIPOLECCC SKCILTyaTaluH.

OCHOBHBIMH TIOKa3aTEIISIMHU, XapaKTEPU3YIOIMIMMH CBOWCTBA MaTEPHAJIOB;
SIBIISIIOTCS: TUIOTHOCTB, TETUIONPOBOJIHOCTD, MapONPOHHUIIAEMOCTh, IPOYHOCTh Ha
cxarue npu 10% nedopmanuu ist )KECTKUX U3AETUNA, MOPO30CTOMKOCTh, THIPO-
($hOOHOCT, U BOJOCTOMKOCTh. Kpome TOro, TEmIOM30JISIIIUOHHBIE MaTepUalibl B
KOHCTPYKIUSIX YTEIUICHUS 3JaHUM JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM IIO-
YKapHOU 0€30MacHOCTH, UMETh TMTHCHUYCCKUE CepTU(PHKATHI, HE BBIACIATh TOK-

CHUYHBIC BCIICCTBA B IIPOLICCCC DKCILTyaTallii U IIpU T'OPCHHUH.

2. PACUET TEILIOBOI'O PEXKMMA HAPY KHBIX OT'PAKJIEHUI
2.1 PACYHET U IOCTPOEHHUE CTAHMUOHAPHOI'O
TEMIIEPATYPHOI'O ITOJISAA B HAPYKHOM OT'PAXKJIEHUU JIA
3UMHUX YCJOBU

JIJist OLIEHKW TETJIOTEXHUYECKUX KaueCTB OTPaKIICHUS HEOOXOIMMO 3HATh
Ha TOJBKO €r0 TEPMUYECKOE COMPOTUBIICHHE, HO TaK)Ke 3HAUCHUS TEMIIEPaTypPHl B
J1000# TIOCKOCTH OTPaKJICHUS MPHU 33JaHHBIX MMOCTOSHHBIX 3HAYCHUSX TeMIlepa-
TypbI BO3/IyXa 0 00€UX CTOPOH orpaxkaeHusi. OcoOeHHO O0JIbIIOE 3HAYCHUE UMEET
TEeMITepaTypa BHyTPEHHEH MOBEPXHOCTH OTPaKICHUS, TaK KaK OT HEE 3aBUCHT, Te-
IJI0BOM KOM(MOPT MOMENICHHUS U BO3MOXHOCTh 00pa3oBanus KoHjeHcaTa. Pacmpe-
JIETICHUE TEMITepaTyphbl B OTPaKICHUHA HEOOXOIMMO 3HATh JIJIS pacdyeTa BIIAKHOCT-

HOT'O pCXKHUMaA OTpaKACHU.

Hcxons w3 yclioBUM CTalMOHAPHOCTH TEILUIOBOTO MOTOKA YEpE3 OTpaxkie-
HUE, TEMIIEPATYPy BHYTPEHHEW IMOBEPXHOCTEN, HAPYKHOU MOBEPXHOCTU U B JIIO-
OOM CEHYEHHH OTPAXKIAIOIICH KOHCTPYKIIUU OMPEACIISIIOT COOTBETCTBEHHO MO (Pop-

MyJIam



. = Re
Ro , (2.1)
te —tn
m="py N (2.2)
te—tu
T =te— ( Re+Rnu )
Ro , (2.3)

TAE Ty, Ty, Tx — TEMIEPATYPA, COOTBETCTBEHHO, BHYTPEHHEN, HAPYKHOM MO-
BEPXHOCTEN U B J1I000M ceueHuu orpaxjenus, °C; Ry - TepMuyeckoe conpoTusie-
HHE YacTH OTrPAXICHHS OT BHYTPEHHEH MOBEPXHOCTH 10 3aJaHHOTO CEUCHHUS, M’
°C/BTt; R;- TepMudeckoe CONMpPOTHUBIIEHUE TEIJIOOOMEHY Ha BHYTPEHHEH MOBEpX-

2
HOCTH orpaxkiaenus, Mm° °C/BT.

[Ipu BbIMONHEHU PabOTHl HEOOXOJUMO pAaCCUUTATh TEMIIEPATypy BHYT-
PEHHEN U HAapY>KHOU IIOBEPXHOCTEHN CTEHBI ,a TAKXKE TEMIIEpaTypy Ha IPaHULIE OT-
JETBHBIX CII0EB MPH t,=t, ,; CeTaTh BHIBO O BHIMOJHEHHI TpeboBauus (T,>t,-At").

Jls onpenesieHust 3Ha4CHUM TeMIlepaTypbl B MHOT'OCIOMHOM OTPa)XICHUU
MO>KHO BOCIIOJIB30BATHCS T'papueCKUM METOIOM, KOTOPBIM SIBIsI€TCA HamoOoJjee
yIOOHBIM U HarJsIIHBIM. ['paduk 3aBUCUMOCTH TeMIepaTypbl BHYTPU OIPaKICHUS
OT TEPMUUYECKOTO CONPOTHUBIICHHUS SBJISIETCS MPSIMOW JIMHUEN, HA TOPU3OHTAIBHOM
OCH OTKJIQJBIBAIOT MOCJEI0BATEILHO B MacliTabe BCe TEPMUUYECKUE CONPOTUBIIEC-
HUs IIepefaye TEIUIOThl U3 MOMEIICHUS B OKPYKAIOUIYI0 cpeny, HauuHas ¢ R, u
KoH4asi R, Tak, 4ToObI CymMMa BCeX OTpPE3KOB Obljla paBHA BEJIMYMUHE OOIIETO CO-
MPOTUBJIEHUS TeUionepenaye orpaxacHus (puc.2.1 a). Uepes moisyueHHbIC TOUKU
MPOBOJIAT BEPTUKAIbHBIC JTUHUU W OTKJIAABIBACT B MaciiTabe Ha BEPTUKAIBHOMN
JIMHUM, TPOXOAIIEH Yepe3 HaYaI0 OTpe3Ka R;, OTpe30K, COOTBETCTBYIOIIUN TEM-
nepaType BHYTPEHHETO BO3/yXa t,, @ Ha BEPTUKAJIBHOW JINHUM, IPOXOASIIEN YeEPE3
KOHel OTpe3Ka RH - oTpe3ok, cooTBeTcTBYIOIMI HapykHOU Temmeparype tH. I1o-
JIyYEHHBIE TOUYKHU t;, U ty COCAUHSAIOT NPSAMOU JUMHHUEH. TOUKU IepeceyeHust 3Tou
IPSAMON C COOTBETCTBYIOIIMMHU BEPTHUKAIbHBIMU JIMHUSMHU COOTBETCTBYET 3HAue-

HUIO TEMIIEPATYPhl HA TPAHULIAX CJIIOEB OTPAKICHUS.

[Ipu nepeHoce TeMnepaTypHOi JMHUU Ha pa3pe3 KOHCTPYKIIUU OTPaxIe



Hus (puc.2.1 6) HAKJIOH ee U3MEHSETCS Ha CTHIKE CJIOEB KOHCTPYKLNHU, COCTOSIIINX
U3 MaTEepUAJIOB C Pa3IU4YHbIM KOA((OULIMEHTOM TEIIONPOBOJIHOCTH, TaK KaK TOpH-
30HTaJbHBIE pa3Mepbl Ha depTeke OyAyT BBIpaKaThCsS HE B MaciiTabe TepMuue-
CKHX COIMPOTHUBJICHH CJIOEB, a B MacIITa0e UX TOJIIHH.

Ha nanHOM rpaduke HEOOXOIMMO HAHECTH TEMIIEpaTypHbIE JIMHUM IPU

TEMIIEPATYypax HAPYKHOTO BO3/1yXa KaKJOr0 MeCsALa.

Puc.2.1. IlocTtpoeHne cTaliMOHApPHOIO TEMIIEPATYPHOIO MOJS B MHOTOCIOMHOM HApyKHOM OT-
paKAEHHUH: a - B MacIITabe TEePMHUUECKUX CONPOTHUBIICHNUH; O - B CEYEHHH CTEHBI

2.2 PACUET TEMIEPATYPBI BHYTPEHHEMW NOBEPXHOCTHU
HAPYKHOI'O YTJUIA

IIpy nmpoeKTUpOBaHUM OIPAKAAIOIINUX KOHCTPYKLUH U CUCTEM OTOIJICHUS
3/1aHUH C LENbI0 NPEAOTBPAIEHNs BO3MOXKHOCTH 00pa30BaHUs KOHAEHCATa BaXKHO

3HAaTh TEMIEPATYPY BHYTPEHHEN MOBEPXHOCTH HAPYKHOTO YIJIa.

Temneparypa BHyTpeHHEH TOBEPXHOCTH HAPY>KHOTO yrjla CTCHBI B JHara-
2
3oH€¢ Ro ot 0,43 1o 2,15 M” °C/BT npubau3uTeIbHO MOXET OBITH OMpe/eeHa 1o

bopmyne



7, =7,-018(1-0,23R It, - t,) (2.4)
rae ‘e- TeMIieparypa BHYTPEHHEH MOBEPXHOCTU TJIaJM OrpakaeHUs (B OT-
JaJIeHUU OT yTJia), ompezaenseMas no GopMmysie Py pacyeTHON 3MMHEN TemIepa-

Typ€ Hapy>KHOI'O BO3/1yXa t; C y4€TOM TEIJIOBOW MHEPLUU CTEHBI.
3. PACYET BJIA’)KHOCTHOTI'O PEXKMMA HAPYKHOM CTEHbBI

Bria)XHOCTHBIN peXUM HApYHOTO OTPaKJICHUSI HEPA3PHIBHO CBSI3aH C €ro
TEIUIO3alIUTHBIMUA CBOMcTBaMH. KoHzeHcalusi BOJISHOIO IMapa Ha IMOBEPXHOCTH
OTpaXXJIEHHUsI U B €r0 TOJIIIE CIOCOOCTBYET PAa3pyLIECHUIO OTPAKICHUSA, YXYIIIAeT
MUKPOKJIMMAT B oMeleHuu. [1oaToMy npu NpoeKTUpPOBaHUU OTpakJIeHUN HEO0O-
XOJIUMO MPEAYCMOTPETh MEPOIPUATHUS, MPEAOTBPALIAIOIINE BOZMOXKHOCTh 00pa3-

BaHMA KOHACHCATA.

3.1.IIPOBEPKA HA OTCYTCTBUE KOHAEHCAIIUU BOJAAHOI'O
IMAPA HA BHYTPEHHEN NOBEPXHOCTH I'JIAIX HAPYKHOM
CTEHBI U HAPYXKHOI'O YIVIA

Bo n30exanune kKoHAEHCAMU BOASHOIO MMapa Ha BHYTPEHHEW MOBEPXHOCTH
rjiajja OrpakJICHHUs U HApY>KHOTO yrja HeoOXOAuMO, 4TOObl MX Temmeparypa 7

>
OblIa He HUKe TEMIEPATyphl TOUKH POCHl BHYTPEHHETO BO3AyXa, T.€.' ~ b

HpOBepKy BBITIOJIHCHHUA 3TOI'0 YCJIOBHA yI[06Hee BBIIIOJIHATL, CpaBHHBAA

YIIPYTOCTh BOJSIHOTO Iapa BHYTPEHHEr0 BO3/lyXa IPU €T0 PaCUETHOM TeMIeparype

% u oTHOCHTeNbHOM BaxkHOCTH P ¢ MaKCHMANBHOI YIIPYTOCTBIO BOASHOIO Iapa

E o = E
% TIpU TeMIIepaType ‘¢, ONpeeleHHO U3 YCIOBHs b=ty o IIpU TEMIIEPATY-

pe Ty .

VYrpyrocts BOASHOTO Mapa BHYTpEHHEro Bo3ayxa €, (I1a) onpenensercs no

dbopmyre



ee = Ete ¢8
100

E
rae % - MakCHMMaJbHas yIpyrocTh BOASHOIO ITapa BHYTPEH-

HEro BO31lyXa IIPH €ro pacueTHOU Temneparype, Ila.

B E, E Loy 7
CIIMYMHBI %, © ¢ ONPEACISIOT B 3aBHCUMOCTH OT. TEMIIEPATyp *H
dbopmyne M.N.DunvHes
E, =10 657.23+10.24t
236+t (3.1)

<
Ecan % _ET ,TO KOHACHCAIUA OTCYTCTBYCT, B IIPOTHUBHOM CJIy4adaC HYXKHO

npeaAyCMOTPECTb MCPLI, IIPCAYIIPCIKAAIOINC KOHACHCAIINIO BOASAHOI'O I1apa (YBGJII/I-
YCHUC O6H.[€FO COIIPOTHUBJICHUSA TCIUIONCPCAAYC, YCTAHOBKA B YI'J1Yy OTOIIMTCIIBHOI'O

CTOSIKa U T.IL.).

3.2.0IPEJEJEHUE COITPOTUBJIEHUS ITAPOITPOHULIAHUIO
HAPYXKHOM CTEHBI U IOCTPOEHHUE 30HBI BO3MOKHOM KOH-
JTEHCALIMU BOJISTHOI'O ITAPA B EE TOJILIE

AHaIIM3 BIQXXHOCTHOTO PEXUMa TOJIIHA HAPYKHOM CTEHBI MPOBOJIUTCS HC-
XOJIs1 U3 CTAlIMOHAPHOT'O COCTOSIHUSA M C YYETOM TOJbKO AU((y3Un BOJASIHOTO Mapa
yepes3 orpaxjaeHue. B pesynbrare aHanm3za HEOOXOAUMO YOEIUThCSI B OTCYTCTBUU
KOHJICHCAIIMU BOJSTHOTO Tapa B TOJIIE CTEHBI NMPU CPEAHEH TemmepaTrype Hanbo-
Jiee XOJOJAHOW MATHAHEBKU. B mMpoTHBHOM cilydae HEOOXOAUMO OMNpPENeTUuTh Io-
JI0’)KEHUE 30Hbl KOHJICHCAIIMU B TOJIIE CTEHBI. A 3aTE€M BBINOJHSITH PAcyeT MpH
CpeoHEW TeMmepaType KaxKJIoro Mecsia, ONMpEIeIWB B KaKOM M3 HUX KOHIEcaT

IMMOJIHOCTBIO YAAIISICTCA U3 OI'PaX/ICHUA.

2
OO61iee COMpOTUBIICHUE MAPOTPOHUIIAHUIO KOHCTPYKIIUU CTEHBI Ra (m

ylla/mr)
Ro.n = Rs.n + z Rin + Rﬂn (3 2)



rac R“”- COIIPOTUBJICHUC BJIaFOO6M€Hy Ha BHYTpCHHeﬁ IMOBEPXHOCTU OT-

2
paxknenusi, npuauMaercs paBHbM 0,0266(m "4 Ila/mr), R;, - compoTHBICHHUE Ma-

. 2
POIIPOHUITAHUIO | -TO ci0s orpaxaeHus (M 4 [1a/mr),

8
Rin - Z, (33)

R,z - compoTuBIIeHHE BIarooOMEeHy Ha Hapy>KHOW MOBEPXHOCTH, NPHHH-
2
maetrcs paBHbIM 0,0053 (M ulla/mr); p;- koaddumueHT naponpoHUIIaeMoCTH Ma-
- 2
Tepuana I -ro cios, (M~ ulla/mr) .
Yrpyroctb BOJASIHOTO Iapa B MPOU3BOJIBHOM CEUEHUU X €, OINpeesieTcs

o gopmyiie

o (3.4)

rae Ryp.x- CONMPOTHBIEHUE MAPONPOHULIAHUIO OT BO3[yXa MOMEUIEHUS 10
ceyeHusd X, B KOTOPOM ONPEAEISIETCA YIPYTOCTh €,; €, - YNPYroCThb BOASHOIO
rapa Hapy»KHOTO BO3yXa, ONPEAEIIAECTCS 110 U3BECTHBIM 3HAYEHUSAM TEMIIEPATYPBI

Hapy>XXHOTI'O BO3ayXa U OTHOCHUTEJIBbHOM BIaXXKHOCTH HY>KHOI'O BO3ayXa.

JIns mocTpoeHus 30HbI BO3MOKHOW KOHJICHCALMN CEYEHUE HapyKHOU CTe-
HbI BBIYEPUYMBACTCS B .MaCIITa0€ COMPOTUBICHUIN MapONPOHUIIAHUIO C YIETOM CO-
MIPOTHUBJICHUNA BJIAarooOMEeHYy Ha MOBEpXHOCTIX R,, m Ry, (puc.3.1). Ha atom cede-
HUM BOCCTAHABIIMBAETCSl paHee OCTPOCHHAsS JIMHUS paclpeiesieHns] TeMIIepaTyphbl
npu t,. C y4eToM JIMHEHMHOTO U3MEHEHHUSI YIIPYTOCTH BOJISTHOTO Tapa CTPOUTCS JIH-
HUS pacTpeieNieHus € M0 CEYCHUIO CTEHBI. J[J1s1 TOro Ha YCIOBHBIX MOBEPXHOCTSIX
OrpaXkJieHus, 00pa30BaHHBIX MPHUOABIIEHUEM COMPOTHUBJICHUIN BlarooomMeny R, u
Run K COTPOTUBIIEHUIO MAPOTNPOHUIIAHUIO MATEPHAIBHBIX CIIOEB Y Rj,, OTKJIaMabI-

BAOTCS 3HAYEHUS €; U €, . [|0JTydeHHbIE TOUKH COEAUHSIOTCS TPAMOM JINHUEH.

ITo U3BECTHBIM 3HAYEHHUSIM TEMIIEPATyphl B CEUEHUU CTEHBI B TOM K€ Mac-
mTabe CTPOUTCS KpUBas U3MEHEHHUS] MaKCUMaJIbHOM ynpyroctu BojasiHoro napa E.
s Gosiee TOYHOTO MOCTpOeHMs TMHUU E Hanbosee MIMPOKUE CIOU OTPAKICHUS

pa3OoUBarOTCs Ha MATh WIKM 00Jiee AJIEMEHTAPHBIX CIIOEB.



Ecau nmuuum E u e MEPECCKAOTCs, TO 9TO YKA3bIBACT HA HAJIMIUC B OI'paXK-

JIEHUU YCJIOBUU JIJIs1 KOHJICHCAIIMU B HEW BOJISTHOTO Tapa.

I[JIH INOCTPOCHUA JIMHUH HCﬁCTBHTCHBHOFO HU3MCHCHUA YIPYIOCTH BO-

ISHOTO IIapa B OIpaKACHUHN U3 TOYCK €y U €z HAd YCIIOBHBIX ITIOBCPXHOCTAX CTCHBI

Tp

2

El

& ;

e P
.% : A
- .
I- " driee]
B | 2 |2 J5

Puc. 3.1 IlocTpoeHue 30HbI BO3MOYKHOM KOHJEHCALIUK BOJSHOTO I1apa B MHOTOCJIOMHOM
KOHCTPYKLHUH OTPaXICHUS

MPOBOMSATCS KacaTeJIbHbIEC K JIMHUM MAaKCUMaJIbHOM YIIPYTrOCTH BOASHOTO Tapa. Ta-
KM oOpaszom, nosydaetcst TuHus €,E E e, 1edcTBUTEILHOTO U3MEHEHHUS YIIPYTO-
CTH BOJSHOTO Iapa B TOJIIE CTEHbl. Ha mpsMOJMHENHBIX y4acTKax 3TOW JIMHUU
e;E| 1 E| e, n3MeHeHne ynpyroctv BOJASHOTO mapa MpOUCXOIUT TOJIBKO 3a CUET CO-
MPOTUBJIEHUS MApOINPOHHUIIAHHUIO. Ha KPUBOJIMHEHOM Y4acTKe
E\E,coBnanatoumiem ¢ nuHuen E, n3aMeHeHne yrpyrocTu napa npoucxXoauT 3a CYET
ero KoHjeHcamuu. [1mockocTu, napauieabHble TOBEPXHOCTIM OTPAXKIACHUSA U TIPO-
xoadmme yepe3 Touku E; u Ej, SBISI0TCA TpaHUIIaMU 30HBI BO3MOXHOW KOHJCH-

caluu.

ITepenocoMm mmuanm ¢,E E e, Ha ceueHne CTEHBI, BRIUCPUYSHHOE B MacIiTade
TOJIIIMH CJIOEB, ONPEAECISAIOTCS MOJOKEHUE U TOIIIMHA 30HbI BO3MOXHOW KOHJICH-

cammu & (puc.3.1).



KonnuecTtBo koHzmeHcaTa B orpaxiacHuu P,- omnpenensercs mo pasHOCTH
YAEIbHBIX NOTOKOB BOJSHOTO Mapa, MPUTEKAIOIIEr0 K 30HE BO3MOXKHOM KOHJIEHCa-

uu Py u yxonsmero ot Hee P, (Mr/m24))

R=R-FK (3.5)

ee - El P _ Es — eH
' Ren + Rln ? R2n + Rl-t}’l (3 6)

rae Rj, - conpoTuBieHne MaponpOHULAHUIO YaCTU CTEHBI OT BHYTPEHHEU
IIOBEPXHOCTH 10 BHYTPEHHEUN I'paHULIbI 30HBI BO3MOXKHOW KOHAEeHCcAauuu; R, - co-
IIPOTUBJICHNE NAPONPOHUILIAHUIO YACTU CTEHBI OT HAPYKHOW I'PAHUIBI 30HBI BO3-

MO>KHOM KOHJICHCAITMH JI0 HAPY)KHOM IMOBEPXHOCTH CTeHBI (puc.3.1).

Ecau nunmsa E okaswsiBaeTcs BC31C BBIINIC JIMHHUKU €, TO KOHACHCAIIMHN B OI'-

paKACHUKU HC 6YI[CT n JIMHUA HeﬁCTBHTeHBHOFO HU3MCHCHUA YIIPYI'OCTH BOASHOTI'O
o o 2

Imapa COBIIAJacT C JIMHHUCHU C. y,[[eHLHI)II/I IIOTOK BOJAHOI'O IIapa P (MF/M t{)t{epe3

OrpaXkJICHHUE B 3TOM CIIy4ae OInpeaessercs no Gopmyse

Ron (3.7)

Ecan nuuug E oka3wsiBaeTcs BE€3AC HUKC JIMHUM € , TO BCC OTPpAKACHUC Ha-
XOOHUTCA B 30HC BO3MOKHOU KOHACHCAIINU M JINHUA ,Z[eﬁCTBHTeJIbHOFO HN3MCHCHMUS

YOPYTOCTH BOJSIHOTO Mapa coBnagaeT ¢ JuHuen E.

BHyTpH orpaxxneHus U3MEHSAETCS TaKKe OTHOCHUTENIbHAsA yIPYTrOCTh BOJS-
HOTO mapa ¢ . /{1 mocTpoeHHs] TUHUU OTHOCUTENIBHOW YNPYrOCTH HEOOXOIUMO
ONPENEIINTh 3HAYEHUE Py B XaPAKTEPHBIX CEUCHUSIX OTPAKIACHHUS 110 3HAYEHUSAM €y

u E, , monmydeHHsIM 13 rpaduka.

[Tpu BeITIONTHEHNH PaOOTHI HEOOXOIUMO TTOCTPOUTH JTUHUU W3MEHEHUS T, €,
( JEUCTBUTEIBHOM YNPYrOCTH BOJASHOTO Mapa €,, B 3aBUCUMOCTH OT R, ompene-

JATh 3HaueHus Ry, , Ryn, Pw mm P .



Ha cedenue cTeHbl NEPEHOCAT JIMHUIO U3MEHEHUS EUCTBUTEIBLHOU YIIPY-

IOCTH BOJSIHOTO I1apa B TOJILLE CTEHBI U IPAaHULIBI 30HBI BO3MOKHOW, KOHICHCALUU.
BbIBO/Ibl U PEKOMEHJIALIUU

I/ICXOI[H M3 BBIINIOJIHCHHBIX PAaCdYCTOB U HOCTpO@HI/Iﬁ CACJIaTb BbIBOABI U JAaTb

PEKOMEHAAIMY 10 JATBHENIIEN DKCIUTyaTalli HAPYKHOT'O OIPAKICHUS.
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