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NPEAUCIIOBUE

1 PABPABOTAH HayuHo-uccnenoBareabCKuM HHCTUTYTOM CTpOUTENbHOM ¢u3uku Poccuiickoit
aKkaJeMuu apxuTekTypel u crpoutenbHbix Hayk (HUUC® PAACH), MocrocskcnepTusoi,
[leHTpanbHBIM  HAYYHO-UCCIIEOBATEILCKUM M  IPOEKTHO-3KCIIEPUMEHTAIBHBIM ~ MHCTUTYTOM
OPOMBIIIICHHBIX 37aHui U coopyxkenuit (OAO "LHHWHWnpomsnauuit"), denepanbHpiM
rOCyJapCTBEHHBIM YHUTApHBIM MHpeanpuatueM - LleHTpoM MeTon0JIoTUH HOPMHUPOBAHUS U
cragnaptuzaiuu B crpoutenbctse (OI'VII [IHC), LlenTpanbHbiM Hay4YHO-HUCCIEIOBATENLCKUM H
IPOEKTHBIM HMHCTUTYTOM THUIIOBOTO M  3KCIEPHUMEHTAJIBHOIO IPOEKTUPOBAHUS  KHIIUIIA
(IHUNDI bxwunuina) ¥ Tpynnon CrenraiucToB

BHECEH VYmnpaBieHneM TeXHHYECKOTO HOPMHPOBAHHMS, CTAaHAAPTH3AIlMd M CcepTU(UKAIIUN B
crpourensctse U JKKX I'ocerpost Poccun

2 OAOBPEH u PEKOMEHJIOBAH nnst mpumeHeHHs B KayeCTBE HOPMATHUBHOTO JOKYMEHTa
CucreMbl HOPMAaTUBHBIX IOKYMEHTOB B CTPOUTENILCTBE MUCbMOM ['occTpost Poccun ot 26.03.2004 r.
N JIb-2013/9

3 YTBEPX/IEH U BBEJIEH B JIEMCTBUYE c 1 uionst 2004 T. coBMecTHbIM mpukazoM OAQO
"IHHNUnpom3znauuit" u ®T'YIT IIHC N 01 ot 23 anpens 2004 r.

4 B3BAMEH CIT 23-101-2000

BBEOEHUE

CBon mpaBWI 1O MPOEKTUPOBAHUIO TEIJIOBOM  3alUThl  3JaHUM  COJAEPKHUT  METOBI
MPOEKTUPOBAHUS, pacyeTa TEIIOTEXHUYECKUX XapaKTEePUCTUK OTPaKIAIONINX KOHCTPYKIIH,
PEKOMEHIalluM M CIPABOYHBIE MaTEpHalIbl, TO3BOJISIONINE peann3oBbiBaTh TpeboBanuss CHull 23-
02-2003 "TerutoBas 3amura 30aHui".



[Tonoxxenns CBoma mpaBWil  MO3BOJSIOT  MPOEKTUPOBATh 3JaHMS C  PalMOHAIBHBIM
UCIIOJIb30BAaHUEM SHEPrMM IyTeM BBISIBIEHUS CyMMapHOro »Heprerudeckoro »s¢ddexra ot
UCIIOJIB30BAHUSl APXUTEKTYPHBIX, CTPOUTENBHBIX W WHKEHEPHBIX DEIICHMI, HAIpPABJICHHBIX Ha
SKOHOMHUIO DHEPIe€TUYECKUX PECYPCOB.

B CBozae mpaBui npuBeZeHbl pPEeKOMEHJAMKM MO BHIOOPY YPOBHS TEMJIO3ALIUTHI Ha OCHOBE
TEIUIOBOro OajaHca 3/aHus, IO pacdyeTy IPUBEJCHHOIO CONPOTUBIIEHUS TeIUIONepenade
HEOJHOPOAHBIX OTPAKAAIOIIUX KOHCTPYKIMMA, TpeOOBaHUSA K KOHCTPYKTUBHBIM U apXUTEKTYPHBIM
peleHusIM 31aHUA C TOYKHM 3pEHHsSI HX TEIUIO3AIIUTHI. Y CTAHOBJIEHBI METObl ONPEIEICHUS
COIPOTUBIICHUS BO31yXO-, NapONPOHULAHUIO, TEIUIOYCTOMYMBOCTU HAPYKHBIX OrPAKIAIOLINX
KOHCTPYKLUH, TEIJIO3HEPreTUYECKUX MapaMeTpoB 3JaHUs, MpeaokeHbl (opmMa U METoauKa
3aI0JIHEHU DJICKTPOHHOM BEPCUM DHEPIE€TUUECKOr0 MaclopTa 31aHHus.

IIpu paspaborke CBoma NpaBWJI KCIOJIB30BaHBI IOJIOKEHUS JEHCTBYIOIMX HOPMATUBHBIX
JIOKYMEHTOB, MPOTPECCUBHBbIE KOHCTPYKTHUBHBIE DELIECHUS HApYXHBIX Orpa)KACHUN, Haubojee
3¢ (eKTUBHBIE TEXHUYECKHE pEIICHUS TEeIUIO3allUThl 3/aHui, NPUMEHEHHbIE Ha pa3IMYHbIX
o0wekrTax Poccuiickoit denepannu, padotsl OOLIECTBa 10 3aLIUTE MPUPOJHBIX PECYPCOB, a TAKXKE
CJIyIOlIHEe 3apyOeKHbIE CTaHAAPTHI:

DIN EN 832 - EBponeiickuii ctangapt. "Temo3amura 31aH1i - pacyeTbl SHEPronoTpeOIeHus
Ha OTOIUICHHUE - JKUJIbIC 31aHns";

Crpowutenbabie HOpMbI BenukoOputanuu 1995 - yacts L. "COepexxeHue TorauBa u sHeprun';

SAP BRE - Cranmapt BenmukoOpuranuu. "['ocymapcTBeHHasi cTaHAAapTHAs METOJHMKA pacuera
SHEPromOTPEOICHHS B KUIBIX 3/1aHUAX";

SS02 42 30 - IIeenckuit crangapt. "KOHCTPYKIIMM W3 JIMCTOBBIX MAaTEpPHANOB C
TETUIONPOBOAHBIMU BKITIOUCHUSIMU - Pacder conpoTuBIieHUs Teruionepeaayie';

Rt 2000 - ®pannus. "[locraHOBIEHHE O TETJIOTEXHUYECKUX XapaKTEPUCTHKAX HOBBIX 3/1aHUM U
HOBBIX yacTed 3ganuii”" ot 29.11.2000;

EnEV 2002 - ®PI. '"llocraHoBiaeHue 00 »dHeprocOEperamme TEIIOBOW 3aluTe W
HHEProcOEeperarouX OTOMUTEIbHBIX yCTaHOBKAX 3aaHui" ot 16.11.2001.

Hacrosimuit Cox mpasui paszpaOotanu: KaHi. TexH. Hayk FO.A.MarpocoB, KaHA. TEXH. HayK
WN.H.byrosckuii, mmx. ILKO.Marpocor (HUNUCD® PAACH), kana. Ttexd. Hayk B.C.bemnses
(HHUNDIxmnuma), xavna. TexH. Hayk B.M.JIuBuak (Mocrocakcneprusza), B.A.I'myxapes
(I'occTpoii Poccun), JI.C.Bacunwsea (OI'YII ITHC).

B pazpaboTke OTIENbHBIX pa3[eioB W MPUIOKEHUH MPUHHUMAIM TaKKE ydacThe: KaHJ. TEeXH.
Hayk A.f.Illapunos (CantrexHUUnpoexr) - paznen 7; n-p texs. Hayk FO.A.Tabynmukos (ABOK) -
pasznen 11 u mpuwioxenue X; kaua. TexH. Hayk [.K.Knmumoa (HUMC® PAACH) - nmpunoxenus B
u I'; kana. texd. Hayk U.S.Kucenes (HUNCD PAACH), kana. texs. Hayk B.B.®etucos (OAO
"Termonpoekt"), kaua. TexH. Hayk O.M.MapteiHoB (I"occTpoii Poccun) - mpunoxkenue E; kawn.
TexH. Hayk B.A.Moryros (HUMIC® PAACH); B.A.Tapacos (lexenunk H.B.) - moapaznen 9.4 u
npunoxenue JI; b.A.Cemenos (IToBomkckuit pernonansubiii YULL mo npobiemaM cTpoOUTEIbCTBA
npu Capatosckom ['TY) - npunoxenne XK.



1 OBJIACTb NPUMEHEHUA

Hacrosmuit  CBoj mpaBuil  pacnpoCTpaHSeTCss Ha MPOCKTHPOBAHHWE TEIUIOBOW  3alllUThI
OTpaXKJAAOUIUX KOHCTPYKIHMHM BHOBb BO3BOAMMBIX M PEKOHCTPYMPYEMBIX 3JaHMM Pa3INYHOIO
Ha3HaueHUs (Jajee - 3JaHUM) C HOPMHPYEMBIMHM IapaMeTpaMM MHUKPOKIMMAaTa I[OMELCHUN
(TeMriepaTypoil ¥ BIaKHOCTBIO).

2 HOPMATUBHbBIE CCbIJIKH

Hepequb HOPMATUBHBIX JOKYMCHTOB, Ha KOTOPBIC IPUBCACHBI CCHIJIKHU, JJaH B IIPUIIOKCHUN A.

3 TEPMUHBbI U UX ONPEOENEHUA

TepMI/IHI:Jj MNPUMCHACMBIC B HACTOAIIEM HOPMATHUBHOM OOKYMCHTC, U HUX OIPCACICHUA
IMPUBCACHLI B IIPUIIOKCHUA b.

4 OBLUME NMONOXEHUA

4.1 HpI/I TCIIOTCXHUYCCKOM IIPOCKTUPOBAHUHN TETJIOBOM 3alIUThI 3,[[3HPII>1 B KaXXIOM KOHKPCTHOM
CJIy4dac nocjcaoBaTCibHO PCIIAr0TCA CICAYIOIUC 3a1avu.

4.1.1 Omnpenenenue mnapaMeTpoB HAPYKHBIX KIMMAaTHYECKUX. YCIOBMM - cormacHo 5.1
HacToALIEero cBoja npasui U B coorBeTcTBuu ¢ CHull 23-01, Bna)kHOCTHOTO pekuMa MOMEIIeHHA
3nanuii - cormacHo CHull 23-02 mist cOOTBETCTBYIOMIETO MyHKTa CTPOUTENBCTBA, MapaMETpPOB
BHYTPEHHEH Cpebl - corytacHo 5.2 Hactosmero Croaa npaBull.

4.1.2 Bwi6op kmacca 3HepreTudeckoi 3¢ dexkruBHocTr 3nannii C, B unm A cormacao CHull 23-
02.

4.1.3 Onpenenenue ypoBHs TEIJIOBOM 3alIUTHI - COTJIACHO pa3jeny 6 HacTosiiero CBojia nmpaBui
B cootBeTcTBUU ¢ CHull 23-02 nis oTaenpHBIX OrpakIaroIIuX KOHCTPYKIIUNA 1O HOPMHUPYEMBIM
3HAUEHUSM COMPOTUBIICHUS TETUIOTIepeIade OTPaskIAI0NTNX KOHCTPYKIIMNA JUIS BCEX 3[aHUi 0O 110
HOPMHUPYEMOMY yI€TIbHOMY PacXoy TEIJIOBOM SHEPTHH HA OTOIUICHUE AJIS TPaXAaHCKUX (KUIIBIX U
OOLIECTBEHHBIX) 3/aHMM. JTa 3aJaya pPElIaeTcs] MpU 3allOJIHEHWH HSHEPreTHYECKOro mnacropTa
31aHMs coriacHo pasneny 18 Hactosmero Coaa nmpaBwi 1 B cootBeTcTBUU ¢ CHulI 23-02.

4.1.4 TlpoekTupoBaHHE OTpaKJIAIONIEH KOHCTPYKIHMH. B X0je NpOEKTUPOBaHUS OMNPEACIISIIOT
pacyeTHbIE XapaKTEPUCTUKU CTPOUTEIILHBIX MAaTEPUATIOB U KOHCTPYKIIMM COTJIACHO 5.3 HACTOSAIIETO
CBojia mpaBuJI, paCCYUTHIBAIOT MPUBEACHHOE COMPOTUBICHUE TeIUonepeaade Kak dacaga 37aHMUs,
TaK M OTJEJIbHBIX 3JIEMEHTOB OIpa)/Ial0IMX KOHCTPYKIUI coriacHo paszaeny 9 Hacrosimero CBoga



MpaBuJjl, COIMOCTaBISIOT PE3yJbTaT C YpPOBHEM, ompeneiaeHHbIM B 4.1.3, u BHOCAT TIpU
HEOOXOJUMOCTH HM3MEHEHHS KaK B MPOEKT 3[JaHUS B 1EJOM, TaK W B MPOEKT OrpakIaromiei
KOHCTPYKIIMHU; MPOBEPSIOT OTrPAKIAIONIYI0 KOHCTPYKIIHIO HA 3aIUTY OT MepeyBIAKHEHHUS COTJIACHO
pa3neny 13 nacrosimero CBona npaBui u B coorBerctBuu ¢ CHull 23-02.

4.1.5 BpiOop CBETONPO3payHbIX OTPaKIAAIOIIUX KOHCTPYKIMHA MO TpeOyeMOMYy COIPOTHBIICHUIO
Teronepenaye, omnpenaerneHHomy B 4.1.3, W BO3IyXOINPOHHMIIAEMOCTH - COTJIacHO pazaeny 12
Hacrosiero Ceona npasui u B coorBerctBuu ¢ CHull 23-02.

4.1.6 Pacuer B HEOOXOOUMBIX CIy4asX TEIJIOYCTOMUMBOCTH OrPaXIAIOMIMX KOHCTPYKUUI B
JIETHEE BpeMs U TEIUIOYCTOWYMBOCTY ITIOMELIEHUI B XOJIOHBIN NEPUOJ I'0J1a - COMIACHO paszeny 11
Hacrosiero Ceona npasui u B coorBerctBuu ¢ CHull 23-02.

4.1.7 IlpoexTupoBaHHWE KOHCTPYKIMH TMOJOB MO HOPMHPYEMBIM 3HAUEHHUSM TEIJIOYCBOCHHS -
coriacHo paszneny 14 Hactosmero Coja mpaswi u B cootBeTcTBur ¢ CHull 23-02.

3aKaHYMBAIOT IPOEKTUPOBAHUE TEIUIOBOM 3aIlIUTHI 3/aHWH COCTaBJICHHEM pasliesia IPOEKTa
"OHeproappexkTuBHOCTS" cornacHo paszneny 16 Hactosmero CBoaa npaBuil.

4.2 Tlpoueaypsl BEIOOPA TEIMIO3AMUTHBIX CBOMCTB OTPa)IAl0IIUX KOHCTPYKIUI Oosiee IeTalbHO
MPE/ICTaBJICHBI B pa3fene 0.

st obnerdeHusi pemieHus] KakI0M W3 3THX 3a7ad B IMOCICAYIOIMMX pasziesiaX HaCTOSIIETO
JIOKYMEHTa pa3paboTaHbl COOTBETCTBYIOIINE METOJAUKH U MIPUMEPHI PACUETOB.

5 UICXOOHbIE OAHHBLIE AN NPOEKTUPOBAHUSA TENJTIOBOU 3ALLUTDI

5.1 HAPYXHbIE KIIMMATUYECKUE YCNOBUA

5.1.1 PacueTHy!0 TemmepaTypy Hapy:KHOTO BO3JyXa £, , °C, clleayeT NpuHUMAaTh MO CpelHEen
TeMIeparype Haubojee XOJIOIHOW MATHIHEBKH ¢ obecreueHHocThI0 0,92 cormacno CHull 23-01
JUTSL COOTBETCTBYIOIIETO TOPOICKOTO MM CETCKOTO HACENIEHHOTro MyHKTa. [Ipu oTCyTCTBUM JaHHBIX
JUIs. KOHKPETHOTO MyHKTa PAacUeTHYIO TEMIIEpaTypy CIeAyeT MPUHUMATH JUTsl ONMMKalIero myHKTa,
koTopbiii ykazadn B CHull 23-01.

5.1.2 TIpoAomKUTEeNbHOCTh OTONMUTEIBHOIO MEPHOAA Zp;, CYT, U CPEAHIOI TeMIeparypy
Hapy’>KHOTO BO3AyXa f:, °C, B T€UEHUE OTOMUTEIBHOIO Iepuoja cilelyeT NPUHUMATh COIVIACHO

CHulII 23-01 (tabnunua 1, rpadsr 13 u 14 - 11 MEIMIMHCKUX W IETCKUX yUpexaeHui, rpadsr 11 u
12 - B ocTanbHBIX CIIy4asx) JJIsl COOTBETCTBYIONIETO TOpPOJa WM HACEICHHOro MyHKTa. llpm
OTCYTCTBUHM JAHHBIX JUIi KOHKPETHOTO NMYHKTa pacueTHbIE IapaMeTphbl OTOMUTEIBHOIO NEpHOAa
cleflyeT TMPHHHUMATh JUIs Onvokaiiiero myHKTa, kotopeld ykasan B CHull 23-01. Benuuuny
Ipagyco-CyTok L)y B T€UE€HHE OTONUTEIBHOIO MEePHOa CIEIYET BBIYUCIATH 10 (hopMyiie
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TZIe iy - pacdeTHas CpelHss TeMIlepaTypa BHyTpEHHEro Bo3ayxa, °C, ompexensiemas COIrJIacHO

yKa3aHusM 5.2.

5.1.3 Cpennuii yaenbHbIA BEC HApPY>KHOTO BO3/AyXa B TEUYEHHE OTOMHUTEIIBHOTO IMEpUoaa vgf,

Him® , CIIETyeT pacCYUTHIBATh 0 (popmyiie
v = 34631273 + £, ), )

rae iy - 1o ke, yrou B 5.1.2, °C.

o 3
5.1.4 CpenHioro MI0THOCTh MPUTOYHOTO BO3/1yXa 32 OTOMUTENIbHBIN IEPHO/T pgf , KT/M~ , crieayer

paccuuThIBaTh 10 hopmyie
oM = 3534273+ 05(tp + Lo )] 3)
rle fy; - To ke, yro u B 5.1.2, °C;

oy - TO Xke,yTO M B 5.1.1, °C.

5.2 MAPAMETPbI BHYTPEHHEN CPE[bI

[TapameTpsl BO3/yXa BHYTPH JKWJIBIX H OOIIECTBEHHBIX 3JIaHUU U3 YCIOBUS KOM(OPTHOCTH
CIIelyeT OIpeneisaTh COracHo Tabmuie | - Ans XOJNoIHOTO Mepuoaa rojaa, U tabnuie 2 - i
Terioro nepuoja roxa. [lapameTpsl Bo3ayxa BHYTPH 3[JaHMM NPOU3BOACTBEHHOI'O HAa3HAYEHUS
caenyet npuHumath coriacHo ['OCT 12.1.005 m HOpMaMm MNPOEKTHUPOBAHUS COOTBETCTBYIOIIUX
3/1aHUM U COOPYKEHUM.

Ta6n1/ma 1 - OnTuManeHas TEMIICpAaTypa U AOIMYCTHMAasA OTHOCUTCIIbHAA BJIAXKHOCTb BO3JAyXa
BHYTPHU 3JaHUA JJIA XOJIOAHOI'O BpEMCHU Iroaa

N Tun 3nanus Temneparypa OtHocuTeNbHAS
IL.11. BO3/lyXa BHYTPH | BIAXXHOCTh BHYTPHU
3MAHUSA Ly, °C | 3QHUSA @44 ,%, HE
Oonee
1 | Kwunsie 20-22 55
2 | TTonuKIUHUKH K JIeUCOHBIC 21-22 55

yupexKIeHUs

3 | [louikoabHbBIE YUPEKICHHS 22-23 55




[Ipumeyanus

1 Jlna 3paHuii, He yKazaHHBIX B TaOnMILEe, TEMIEPATypy BO3IYXaA iy,
OTHOCUTEJIbHYIO BJIQXKHOCTh BO3JyXa ;s BHYTPU 3AaHUN U COOTBETCTBYIOLIYIO UM

TEMIIEPATypy TOYKHU pochl cieayeT npuHumarh cornacHo 'OCT 30494 u Hopmam
IIPOEKTUPOBAHUS COOTBETCTBYIOUINX 3aHUI.

2 IlapameTppl MHKpOKJIMMAaTa CHEIHAJbHBIX 00111€00pa30BaTeIbHBIX KO-
MHTEPHATOB, NETCKUX JOUIKOJBHBIX W O3JOPOBUTEIBHBIX YUPEKICHUM CleayeT
IPUHUMATh B COOTBETCTBUU C JICHCTBYIOIIMMM CAHUTAPHBIMH MpaBWIAMH U
HOpMaMu MUHHCTEpCTBA 3ApaBOOXPAHEHUS.

Tabnuua 2 - JlomycTuMble TemnepaTypa U OTHOCUTENIbHAS BIAKHOCTh BO3JlyXa BHYTPU 3JaHHS
JUIs TEIJIOro epuojia roja

N Tun 3nanus Temmnepatypa Boznyxa| OTHOcUTETbHAS
1.1 BHYTPH 31@HUSA Ly, | BJIAKHOCTb BHYTpHU
°C 30AHUS iy ,%0, HE
Oonee
1 XKwiere 24-28 60
2 |[lonuknuHUKY U JeyeOHbIe 24-28 60
yUpeXKIECHUs
3 |JlomKoNbHBIE YUPEKACHUST 24-28 60

5.2.1 PacueTHas OTHOCHUTENbHAS BIAKHOCTh BO3/lyXa BHYTPU KWIbIX U OOLECTBEHHBIX 3IaHUM
JIOJDKHA OBITh HE BBINIEC 3HAYEHUH, NMPUBEIEHHBIX B rpade 4 Tabnuiy 1 w 2: BHYTpU 37aHUMN
NpOU3BOJACTBEHHOro HazHaueHuss - 1o ['OCT 12.1.005 wu HopMaM HpPOEKTHUPOBAHMS
COOTBETCTBYIOIINX 3aHUI U COOPYKEHHII.

O0ecreueHHOCTh YCJ'IOBI/Iﬁ OKCINTyaTalluu OI'paKJaaroux KOHCTPYKI_II/Iﬁ CJICAyCT YyCTaHAaBJIMBATDh
B 3aBUCHMOCTHU OT BJIAXKXHOCTHOI'O PCIKUMaA IMIOMEIIECHUN B 30H BIAKHOCTH (91 (5914%:0) 100 50%¢ 06pa30M:

- OIPEJIENISIIOT 110 KapTe 30HY BJIAKHOCTHU (BJIayKHasl, HOpMaJIbHAsA, CyXas) COIJIACHO MPHIJIOKEHUIO
B CHull 23-02; mpu sToM B cily4ae MomajaHusl MyHKTAa HAa TPAHMIYY 30H BJIQKHOCTH CIEIyeT
BEIOHpaTh 00JIee BIaXKHYIO 30HY;

- OIIPENETAIOT BIAXKHOCTHBIA PEXXUM MOMEUIEHUH (CyXOH, HOpMaJIbHBIH, BIayKHBIM MM MOKPBIN)
B 3aBUCUMOCTH OT PAaCYETHON OTHOCHUTEIBHOW BIAKHOCTH U TEMIIEPATYPbI BHYTPEHHETO BO3yXa B
coorBeTcTBUH ¢ Tabaune 1 CHull 23-02;



- ycranaBnuBaioT cornacHo Tabmuue 2 CHull 23-02 ycrmoBust sKcIuTyaTanyi OTpakIaIoNInX
KOHCTPYKIMH (A niau b) B 3aBUCHMOCTH OT BIaKHOCTHOTO peXHUMa MOMEIIECHUI 1 30H BIa)KHOCTH.

5.2.2 PacuerHas TemmepaTypa BO3AyXa BHYTPH J>KWIbIX M OOIIECTBEHHBIX 3[AHUUN fj; VIS
XOJIONHOTO TIepHoJa Troja JODKHAa OBITh HE HW)KE MHUHHMAIBHBIX 3HAYCHU ONTUMAaJbHBIX
Temneparyp, npuBeaeHHbIX B Tabmume 1 cormacHo I'OCT 30494 u CanlluH 2.1.2.1002. J{ns
OCTaJIbHBIX 3/aHUM, HE yKa3aHHBIX B Tabnuue 1, mapamerpsl Bo3jayXa CleAyeT HNPUHUMATh IO
MUHUMAaJIbHBIM 3HadeHUsIM ontumanbHoi TemnepaTypel nmo ['OCT 30494, I'OCT 12.1.005 u
HOpMaM HPOEKTHPOBAaHUS COOTBETCTBYIOIIMX 3JaHHMi. PacueTHas TemmepaTypa BO3ayXxa BHYTPU
3MaHAS ;s [ TEIUIOTO TIEpHOJA Troja JO/DKHA ObITh HE BBIIIE JOIMYCTUMBIX 3HAYCHHI,

npuBeneHHbIX B Tabmuie 2 cornacHo I'OCT 30494,

5.2.3 TemmnepaTypa BHYTPEHHUX MMOBEPXHOCTEH HAPYKHBIX OTPAXKICHHUM 3/1aHUS, TJI€ UMEIOTCS
TEIUIONPOBOIHBIE BKJItOUEHUS (AuadparMbl, CKBO3HbIC BKJIIOUEHHUS LIEMEHTHO-TIECYAHOTO pacTBOpa
Wi OeTOHa, MEKIaHEIbHbIE CTBHIKH, >KECTKME COCAMHEHHS M THOKHE CBSI3U B MHOTOCIOMHBIX
HaHeJsIX, OKOHHbIE 0OpaMIIEHUs U T.J1.), B YIJIaX U HA OKOHHBIX OTKOCaX HE J0JDKHA OBITh HUXKE, YEM
TeMIiepaTypa TOUYKH pPOCHI BO3[yXa BHYTPHU 31aHus £z (Tabnuua 3) npu pacueTHOM OTHOCHTENIBHOM

BIAKHOCTH iy, U PACUETHOH TeMIIepaType f;; BHYTPEHHEro Bo3ayxa (tabiuua 1). s KuiblX u
OOIIECTBEHHbIX 3JaHMH TeMmIeparypa TOYKM pOChl {5 TIpUBEAEeHAa B Tabmune 3 1pu

COOTBETCTBYIOIIINX MHUHHMAJIbHBIX TEMIIEPAaTypax M OTHOCHUTEIHHOW BIAXKHOCTH, NMPUBEIACHHBIX B
Tabimue 1.

Tabnuua 3 - Temneparypa TOUKH pOChI BO34yXa BHYTPHU 3/1aHuUs JJIs1 XOJIOJHOIO MEepHoja rojia

N Tun 31aHnA Temnepartypa TOYKH POCHI iz ,
IL.II °C
1 |2Kuuble, LIKONBHBIE U IpyTHE 10,7

00I11eCTBEHHBIE 3/1aHUS (KpOMeE
MPUBE/ICHHBIX B 2 U 3)

2 |TloNMKIIMHUKY | JIe4eOHBIC YUPEKACHUS 11,6

3 | 1oUIKOJIBHBIC YUPEKACHHUS 12,6

5.3 XAPAKTEPUCTUKUN CTPOUTENbHbIX MATEPUAJIOB 1 KOHCTPYKLUNA
5.3.1 Ilpu mpoeKTHpOBaHMM TEIUIO3AIIUTBHI HCIOJB3YIOT CIEIYIOIIME PacueTHBIE IOKa3aTelH
CTPOUTENbHBIX MAaTE€pHaIOB U KOHCTPYKIMH (Mo mpuinoxenuto J| g yclaoBHMM SKCIUTyaTalluu

orpaxaaronmx KoHCTpyKiuid A i b cormacao CHull 23-02):

- pacyeTHbIN KOAPPHUIMEHT TEIUIONPOBOAHOCTH A, BT/(M-°C);



- KOO GUIMEHT TeroycBoeHus (pu nepuoae 24 1) s, Br/(m 2 °C);
- yZienbHas TeMJI0EMKOCTb (B CyXOM COCTOSIHMM) <y , K[Dk/(kr-°C);

- K03 (DUIIUEHT MapoNpPOHHUIIAEMOCTH ji, Mr/(M-4u-Ila), uiu compoTHBIIEHHE MAPOIPOHHUIIAHUIO

Ry, M 2 -u-Ila/mr;

2
- TEPMHYECKOE CONPOTHBIICHNE BO3AYIIHBIX IpOcaoeK K,;, M~ -°C/BT;

- CepTI/I(bI/II_[I/IpOBaHHBIC 3HAYCHHUA MPUBCACHHOI'O COIIPOTHUBJICHUA TCIUIOIICpCAauC OKOH,

OaJIKOHHBIX JBEpEH, poHapell R.x, M : -°C/BrT;

- cepTuUIMpOBaHHbBIC 3HAUYCHUS KOI()(DUIIMEHTOB 3aTCHEHUSI HEMPO3PAYHBIMH 3JIEMEHTAMH T U
OTHOCHTEJIBHOTO IIPOIYCKaHUS COJIHEYHOM pajinaiiy OKOH 4 ;

2
- CONPOTHUBIICHHE BO3AYXONpOHMLAHHIO R, M“-ulla/kr, wim ero ceprupuIUpOBaHHbIE

2 o
3HAUEHUS, M * “4/KT, JUISI OKOH U OQJIKOHHBIX JBEPEH;

- KO3(I)(1)I/II_II/ICHT MOTJIOIICHUS COJTHEYHOM pagranyy HOBEPXHOCTBIO OTPAXICHUA 2 . ,

- KO3(I)(1)I/II_II/ICHT TCIUIOBOI'O U3JTY4YCHHUA ITOBCPXHOCTHU (TCHHOBaH 3MI/ICCI/IH) £.

[Tpumeuanune - Jlomyckaercss pacyeTHbIE TEIUIOTEXHUYECKHe TMoKa3aTtean () EeKTUBHBIX
TETJION30JSIIIMOHHBIX MaTEPHAIOB (MHUHEPAJOBAaTHBIX, CTEKJIOBOJIOKHHCTBHIX M TOJUMEPHBIX), a
TAKXKXE MAaTCPHUAJIOB, HC MPUBCICHHBIX B IMPUIIOKCHUN I[, MNPpUHHUMATh COTJIACHO TCIIJIOTCXHUYCCKUM
UCTIBITAaHHUSM TI0 METOJMKE MPHIOKEHUs E, MpoBeNeHHBIM aKKpeAWTOBAHHBIMU HCHBITATEIEHBIMH
71a00paTOPUSMHU.

5.3.2 PexomeHaanuu mo BeIOOpY 3G (GEKTUBHBIX TEIIIOM30JALUOHHBIX MaT€pPHAIOB PUBE/ICHBI B
npuiioxenun XK.

5.4 ONPEQENEHME OTAMIMBAEMbIX NIIOWAOEW U OB BEMOB 3[0AHUNA

5.4.1 OramuBaeMyto TUIOMIAAb 3/IJaHUS CJIEIYET OMPENEATh KakK MIONaab dTaxel (B TOM uucie
U MaHCAapJHOTO, OTalIMBAEMOT0 ILOKOJBHOTO M IMOABAIBLHOTO) 3/1aHHUs, U3MEPSIEeMYI0 B Ipejaenax
BHYTPEHHHUX ITOBEPXHOCTEH HApPYKHBIX CTECH, BKJIKOYas IUIOIIA/b, 3aHUMACMYIO IIEPErOpoOAKaMU U
BHYTPEHHUMU cTeHamu. [Ipu 3ToM 1uIomaap JIECTHUUHBIX KJIETOK U JTU(PTOBBIX MIAXT BKIIOYAETCS B
IUIOIIA/Ib ATaXa.

B OTAaIUIMBACMYIO ILIOIIAJb 3JaHUs HC BKIIIOYAIOTCA IJIOMIAAX TCIUIBIX YCPAAKOB W IMOJABAJIOB,
HCOTAIlJIMBACMbIX TCXHUYCCKUX 3Ta)K€ﬁ, nmoasajia (HO,I[HOJ'IBSI), XOJIOAHBIX HECOTAIIJIMBACMBIX BCPAH/,



HEOTaIUIMBAEMbIX JIECCTHUUHBIX KJIETOK, a TAKXKE€ XOJIOJHOTO uep/aKka WM €ro 4acTd, HE 3aHATOU
O] MaHCap/y.

5.4.2 Tlpu ompenesieHUH TUIOIIAAM MAHCAPIHOTO 3Ta)ka YYUTHIBACTCS IUIOMIAAb C BBICOTOH 0
HaKJIOHHOTO ToToJKa 1,2 M npu Hakione 30° k ropuzoHTy; 0,8 M - mpu 45° - 60°; mpu 60° u 6oee -
TUTOIAb U3MEPSIETCS JI0 IUTMHTYCA.

5.4.3 Ilnomaap KUIBIX MOMEILEHUH 3/1aHUs MOACYUTHIBACTCSA KaK cCyMMa IJIoNIaaeii Bcex o0mux
KOMHAT (FOCTUHBIX) U CHAJIEH.

5.4.4 OrannuBaeMblii 00bEM 34aHUS ONpPEAEIIAETCS KaK IPOU3BE/IEHUE OTAIUIMBAEMOH IJIOIAAH
9Ta)ka Ha BHYTPEHHIOIO BBICOTY, HM3MEPSIEMYIO OT IIOBEPXHOCTH II0ja IEPBOTO dTaxa [0
IIOBEPXHOCTH MOTOJIKA [TOCIIEIHEr0 3Taxa.

[Ipu cnoxHbIX popmax BHyTpeHHEro oObema 37aHHs OTalUIMBaeMblii 00BEM OIpeAessieTcsl Kak
00BbEM MPOCTPAHCTBA, OTPAHUYEHHOTO BHYTPEHHMMHU MOBEPXHOCTSMHU HApy’>KHBIX OrpakICHUN
(cTeH, MOKPBITUS UIIN YEPIavyHOTO MEPEKPHITHS, LIOKOJIBHOTO IEPEKPBITHS).

Jlnst onpeneneHust 00beMa BO3ayXa, 3aIOHSIONIETO 3/1aHHUE, OTAIIMBAEMBIN 00bEM YMHOKAETCS
Ha ko3¢ ¢unuent 0,85.

5.4.5 Ilnomane HapPYXHBIX OTPAXKIAIOUIMX KOHCTPYKUHMH OIpenenseTcss M0 BHYTPECHHHM
pasmepam 3aanust. OOmmias MIowW@aAb HApY>KHBIX CTEH (C YYETOM OKOHHBIX M JBEPHBIX IPOEMOB)
oTpesieNiAeTCsl KaK MPOUW3BEICHHE MepUMeTpa HapyKHBIX CTEH MO BHYTPEHHEH MOBEPXHOCTH Ha
BHYTPEHHIOIO BBICOTY 3J[aHWSI, U3MEPSIEMYIO OT IIOBEPXHOCTH TI0JIa TIEPBOTO 3Ta)ka J0 MOBEPXHOCTH
MOTOJIKA TOCIEAHEr0 ATaka C YYETOM IUIOMIAAM OKOHHBIX M JBEPHBIX OTKOCOB TNIyOMHOH OT
BHYTpPEHHEH TOBEPXHOCTH CTEHBI JIO BHYTPECHHEH MOBEPXHOCTH OKOHHOTO WJIH JIBEPHOTO OJIOKa.
CyMmMapHasi TUIOIIa b OKOH OIPENENsIeTcs M0 pa3MepaM MpoeMoB B cBery. [lnomians HapyKHBIX
CTeH (HeMpO3payHOW YaCTH) OMpENeNIeTCs KaK Pa3HOCTh OOIIeH TUIOMIAd HAPYXHBIX CTCH H
TUTOIIAM OKOH Y HapYKHBIX JBEPEH.

5.4.6 Ilmomanp TOPU3OHTAIBHBIX HAPYXHBIX OTPAXACHUH (IMMOKPBITHS, YEpAAYHOTO M
IIOKOJILHOTO TIEPEKPBITHS) OMpENeNsseTcss Kak IUIOMAab dTaxka 37aHusi (B IMpejesiax BHYTPEHHUX
MOBEPXHOCTEN HAPY KHBIX CTEH).

HpI/I HAKJIOHHBIX IMOBCPXHOCTAX ITOTOJIKOB ITOCJICAHCTO dTaKa IJIOIIAAb IMOKPBITUA, YCPAAYHOI'O
MEPCKPBITUA OTIPCACIACTCA KAaK IJIOIAAb BHYTpeHHef/'I MMOBCPXHOCTH IMOTOJIKA.

6 NPUHUWNbI ONPEQENEHUA HOPMUPYEMOIO YPOBHSA TEM/IOBOM 3ALLUTDI

6.1 OcHoBHoit 3anaueit CHull 23-02 sBisiercst oOecriedeHrne MpOeKTUPOBAHUS TETUIOBOM 3alTUThHI
3MaHMH TP 33JJaHHOM PacXo/ie TEIJIOBOW PHEPTHH Ha IMOJIep)KaHNWE YCTAaHOBJICHHBIX MapaMeTpoB
MHUKPOKJIMMAaTa MX noMemieHuil. [Ipu 5ToM B 31aHUM TakKe IOJKHBI 00€CTIeYMBATHCS CAaHUTAPHO-
THTHEHUYECKHE YCIIOBHSL.

6.2 B CHull 23-02 ycrtaHoBneHbl Tpu O00s3aTE€IbHBIX B3aUMHO YBSI3aHHBIX HOPMHPYEMBIX
IIOKa3aTeIs 110 TeIJIOBOM 3aIlUTE 37JaHUs, OCHOBAHHBIX Ha:



non

a" - HOpMUPYEMBIX 3HAUEHUSAX CONMPOTUBIICHUS TEIIONepeaade sl OTACIbHBIX OrPaKIAIOIINX
KOHCTPYKUHMIA TEIJIOBOM 3aLIUTHI 3/1aHUS;

"6" - HOpMHpPYEMBIX BEIMYMHAX TEMIEPATypHOTO IMepenaga Mexay TeMIepaTypaMu
BHYTPEHHEr0 BO3AyXa M Ha IOBEPXHOCTH OTpaKAAIOIIell KOHCTPYKLMH M TEeMIIepaTypoil Ha
BHYTpPEHHE!N MOBEPXHOCTH OrpakJaroliell KOHCTPYKIUH BbILIE TEMIIEPATypbl TOUKU POCHI;

"B" - HOpMHUpYEMOM YJEJIbHOM IIOKa3aTele pacxofa TEIUIOBOM OSHEpPruM Ha OTOIUICHHE,
NO3BOJIAIOILEM BapbUPOBATh BEJIMUYMHAMU TEIUIO3ALIUTHBIX CBOMCTB OIpayKAA0IIMX KOHCTPYKIMH C
y4eTOM BBIOOpa CUCTEM MOJJEPKaHUSI HOPMUPYEMBIX TapaMeTPOB MUKPOKJINMATA.

TpeboBanuss CHull 23-02 OyayT BBINONHEHBI, €CIM TPH TPOCKTHPOBAHWUHU IKHIBIX U
0O0IIeCTBEHHBIX 3/1aHUM OyIyT coOmo/ieHbl TpeOoBaHUs mokasareneil rpynm "a" u "6" nubo "0" u
"B", M AN 3laHUN NPOU3BOJCTBEHHOIO0 Ha3HAuy€HUs - Mokaszareneil rpymnmn "a" u "6". Bwibop
nokasaresei, o KOTOpsIM OyJeT BECTUCh IPOEKTUPOBAHUE, OTHOCUTCS K KOMIETEHIIUH MPOEKTHOM
OpraHu3alii WM 3aKa3yuka. MeToJasl W MYyTH JOCTIKCHHS STHX HOPMHPYEMBIX IOKa3aTeien

BLI6I/IpaIOTC$I IIpU MPOCKTUPOBAHHU.

TpeboBanusiM mokazaresneil "O" JOMKHBI OTBEYaTh BCE BHJIbI OIPaXKJAIOIIUX KOHCTPYKLUIL:
oOecrieurBaTh KOMGOPTHBIE YCJIOBUS NpeObIBaHUS 4YEJIOBEKAa U MpeAOoTBpalllaTh I[OBEPXHOCTH
BHYTPU IIOMEILIEHUS OT YBJIAXXHEHMSI, HAMOKAHUS U MOSBICHUS IVIECEHHU.

6.3 Ilo mnokaszatenssM "B" HPOEKTUPOBAHME 3aHUN OCYILECTBISAETCS IIyTEM OIPEIEICHUS
KOMIUIEKCHOW BEJIMYMHBI SHEProcOEpekeHus: OT MCIOJb30BAaHUS apXUTEKTYPHBIX, CTPOUTEIbHBIX,
TEIUIOTEXHUYECKUX M HWH)KCHEPHBIX DEIIECHUM, HAaIpPaBJIEHHBIX HA SKOHOMHIO JHEPreTHUECKUX
pecypcoB, U MO3TOMY BO3MOXHO IIPU HEOOXOJMMOCTH B KaKJIOM KOHKPETHOM Cllydyae yCTaHOBUTh
MEHbIIIUE, YeM I10 MoKa3aTessiM "a", HopMHUpyeMble CONTPOTUBIIEHUS TeIlonepeaaye s OTAEIbHbBIX
BUJIOB OTPa)KJAIOLIMX KOHCTPYKLUH, HAlIpUMeEp, JUIsl CT€H (HO HE HM)K€ MMUHMMAJIBHBIX BEJINYMH,
ycranoBlieHHBIX B 5.13 CHull 23-02).

6.4 B mpouecce NpOEKTHpPOBaHMs 3[JaHUS ONPEACIAETCS PACUETHBIM I10Ka3aTelb yAEIbHOTO
pacxo/a TEIJIOBOM DSHEPruM, KOTOPBIM 3aBUCUT OT TEIUIO3AIUMTHBIX CBOMCTB OIpaXkIArOLIUX
KOHCTPYKLUH, OOBEMHO-IIJITAHUPOBOYHBIX pEIIEHUH 37aHMs, TEIUIOBBIJEIEHUH U KOJIMYecTBa
COJTHEYHOW PHEPTUH, MOCTYMAIOMINX B TIOMEIIEHHUS 3AaHus, YPPEKTHBHOCTH WHKEHEPHBIX CUCTEM
HOJ/Iep)KaHus. TpeOyeMoro MHKpOKJIMMaTa TOMEIIEHUH M CUCTeM TeIUIOCHAOXKEHUs. OTOoT
pacyeTHBIN IMOKa3aTesb HE JOKEH PEBBIIIATh HOPMUPYEMBIM OKa3aTelb.

6.5 IIpoexTupoBanue no nokaszatessiM "B" JaeT clieyronue NperuMyIecTBa:

- OTHajgaeT HEOOXOAUMOCTh [JIsi OTIEIBHBIX JJIIEMEHTOB OTPAXIAIONUX KOHCTPYKIIMMA
nocTwkeHus 3amaHHbix Tabmumein 4 CHull 23-02 HOpMupyeMbIX 3HAYEHUN COMPOTUBIICHUS

TCILIonCpeaayc,

- obecneunBaeTcs sHeprocoOeperaromuii 3pdexkr 3a cueT KOMIUIEKCHOTO TPOEKTUPOBAHHS
TEIUIO3aIUTHI 3JaHus U ydyeTa 3((HEeKTUBHOCTH CUCTEM TEILIOCHAOKEHUS;

- 00JIBIIYI0 CBOOOY BBIOOPA MPOEKTHBIX PELICHUN IPU MPOEKTUPOBAHUH.



6.6 Cxema IpOCKTUPOBAHUS TEIUIOBOH 3anuThl 31aHuii cormacio CHull 23-02 npepcraBneHa Ha
pucyHke 1. BbIOOp TEII03alMTHBIX CBOWCTB OTPAXKAAIONINX KOHCTPYKIIMU CJIEIYET BBHIMOIHATH B
MPHUBEICHHON HIKE TIOCIICIOBATSIIBHOCTH:

- BBIOMpAIOT HapYXHbIE KiuMarndeckue napamerpsl cormacao CHull 23-01 u paccumurthiBaroT
Ipagyco-CyTKU OTOMUTEILHOTO NEPUOJIA;

- BBIOMPAIOT MUHUMAJIbHBIC 3HAYCHHS ONTUMAIIBHBIX MTaPaMETPOB MUKPOKIUMATa BHYTPH 3AaHUS
corimacHo HazHadyenuro 3manus no 1'OCT 30494, CaulluH 2.1.2.1002 u I'OCT 12.1.005.
YcTaHaBIMBAIOT YCIOBUS IKCILTyaTallUU OTPaXKAAOIINUX KOHCTPYKIN A nin b;

- pa3pa6aTHBa10T O6’BCMHO-HJIaHI/IpOBO‘IHOG pemiCHUC 31aHHd, PACCUUTBIBAOT I10Ka3aTCIb
KOMIAKTHOCTH 3JaHMH .;Ifgj U CpaBHHUBAKOT €TI0 C HOPMUPYCMbIM 3HAYUYCHUCM. Eciu pacuCTHOC

3HayeHue OoJIbllle HOPMHUPYEMOIO, TO PEKOMEHIYETCS H3MEHUTh OO0BEMHO-IIJIAHUPOBOYHOE
peIIeHUE C 1EeNIbI0 JOCTUKEHUS] HOPMUPYEMOTO 3HAYEHUS;

- BBIOMparoT TpeboBaHus nokasarenei "a" niam "B".
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Tlo nokazarensm "a

6.7 BpIOOp TEMJIO3aNIMTHBIX CBOMCTB OTPAXKAAIOIIUX KOHCTPYKLIUH COTIACHO HOPMHUPYEMBIM
3HAYECHMM €€ DJIEMEHTOB BBINIOIHAOT B HKEIIPUBEIECHHOH I10CIIEI0BATEIbHOCTH:

- ONPEJIEISAIOT HOPMUPYEMbIC 3HAYCHHsI CONPOTUBICHAN TEIUIONEpEaade Ry, OrPaKIAIOMIKX

KOHCTPYKUUH (HApYyXHBIX CTCH, MOKPBITUN, YEPJAYHBIX M I[OKOJIBHBIX MEPEKPHITUH, OKOH H
dboHapei, HapyKHBIX JBEPEH U BOPOT) MO IPayCco-CyTKaM OTOMUTEIHLHOTO MEPHO/Ia; POBEPSIOT Ha

JIOITy CTUMYIO BEJIMYMHY PACUETHOI'O TEMIIEpAaTypHOIO Iepenana fin ;

- pacCUMTHIBAIOT HJHEPreTUUYECKHUE MapameTpbl i HHEPreTUYECKOro Nacropra, OJIHAKO
BEJIMUMHY YEJIbHOTO pacxo/ia TeIJIOBON YHEPTHUH HE KOHTPOIHUPYIOT.

Ilo moka3zarensam "B

6.8 BBIOOp TEIUIO3AIMTHBIX CBOWCTB OTpakIarOIIMX KOHCTPYKIMKA HAa OCHOBE HOPMHPYEMOTO
YAEIBHOIO pacxoja TEIJIOBOW S3HEPIMM Ha OTOIUIEHHWE 3JaHMsl BBIIOJHSIOT B ClEAyIOLIEH
MOCIeI0BATEILHOCTH:

- ONpENEesSIIOT B KAa4eCTBE MEPBOr0 MPHOIMKEHHs MO3IEMEHTHbIE HOPMBI 10 COINPOTHUBICHUIO
TeIjIonepeaye F.,.gg OrpaKJAIOUINX KOHCTPYKUMN (HAPYKHBIX CTEH, MOKPBITUH, YepIadHbIX U

[IOKOJIBHBIX TEPEeKPhITHH, OKOH W (hoHapell, Hapy>XKHBIX JBEpeil U BOPOT) B 3aBUCHUMOCTH OT
Ipagyco-CyTOK OTOIMUTEIBHOTO IEPUOJA;

- Ha3Ha4aroT Tpedyembiil Bo3myxooomeH cormacio CHull 31-01, CHull 31-02 u CHull 2.08.02
Y OIIPEICTISTIOT OBITOBBIE TETUIOBBIICIICHHUS,

- HazHayaroT kiacc 3manus (A, B mwmm C) mo sHeprermueckoil 3(hQEeKTUBHOCTH M B Ciiydae
BbIOOpa Kiacca A win B ycTaHaBIMBAKOT MPOICHT CHU)KEHUSI HOPMHUPYEMBIX YICIBHBIX PACXOJIOB B
npeaeaax HOpMUPYEMBIX BEJIMYMH OTKJIOHEHUN;

- ONPENENSIOT HOPMUPYEMOE 3HAUYEHUE YJEJIBHOIO pacxoja TEIJIOBOM 3HEPTUU Ha OTOIJICHHUE
reg

3JaHUsA Th B 3aBUCHMOCTH OT KJIaCCa 3ddHHA, €ro THIIA WU 3TAXKHOCTH W KOPPECKTUPYIOT 3TO
3HAYCHHEC B CJIYy4aC HAa3HAYCHHA KilaccCa A umu B un MNOAKIIOYCHUA 3JaHUA K I[GHGHTpaJII/I?;OBaHHOﬁ

CHCTEME TEINTIOCHAOKEHUS HITH CTallTHOHAPHOMY JJICKTPOOTOILICHHIO,

- paCCUUTBIBAIOT y,[[eJIBHLII;'I pacxon TETIOBOM OHCPIvur Ha OTOINICHHC 3JaHUS 3a OTOIMTEIILHBIN

nepuon ggﬂs , 3aIIOJIHAIOT BHGPFCTI/I‘{CCKI/Iﬁ MacropT U CpaBHUBAKOT €TI0 C HOPMUPYCMBIM 3HAYCHUCM

reg
9h " . PacueT 3aKaHUMBAIOT B CITydae, €CIIM PACUETHOE 3HAUECHHE HE MPEBBIMIAET HOPMUPYEMOE.

reg
Ecmu pacueTHOe 3HaueHUe g;‘fﬂs MEHbIIIE HOPMHPYEMOTo 3Ha4deHus 4k , TO OCYLIECTBISIOT

nepedop CIeAyOIUX BAPUAHTOB C TEM, YTOOBI pACUETHOE 3HAUYEHHUE HE MPEBBIIANI0 HOPMHUPYEMOE:

- HOHMXXCHHEM I10 CPaBHCHUIO C HOPMHPYCMBIMHU 3HAYCHHUAMHU YPOBHSA TCIUIO3AIIWUTHI JIA
OTACJIBHBIX OI' pa)KI[eHI/Iﬁ 3AaHus, B IICPBYLO OUCPEAb AJI CTCH,



- U3MEHEeHUEM O00BEMHO-TUIAHUPOBOYHOTO pelieHHs 34aHus (pa3MepoB, GOPMbI 1 KOMIIOHOBKH
U3 CEeKIUN);

- BeIOOpOM Ooisiee 3(PGEKTUBHBIX CHCTEM TEIUIOCHAOXKEHUS, OTOIUICHWS W BEHTHISIUH U
CHoco0O0B UX peryJupoBaHMS;

- KOM6I/IHI/IpOBaHI/IeM MMPEAbIAYIHINX BAPHUAHTOB.

B pesynabrare mnepebopa BapHaHTOB ONPEIENSAIOT HOBbIE 3HAYEHHUS HOPMHUPYEMBIX
CONPOTUBIICHUI TEIUIoNepeaayde R,.gg OrpaKJAIOUINX KOHCTPYKUUI (HapyKHBIX CTEH, MOKPBITHH,

YepJauyHbIX U I[OKOJbHBIX MEPEKPBITUN, OKOH, BUTpakeil n (oHapel, Hapy>KHBIX JBEpel U BOPOT),
KOTOpPbIE€ MOT'YT OTJIMYaThCsl OT BBHIOPAHHBIX B KAa4eCTBE MEPBOIr0 MPUOIMKEHHUS KaK B MEHBIIYIO,
Tak 4 B OOJBIIYI0O CTOPOHY. DTO 3HAU€HUE HE JOHKHO OBITh HMXKE MUHUMAJbHBIX BEJIWYHH,
yka3aHHbIX B 5.13 CHull 23-02.

[TpoBepsrOT Ha JONMYCTHUMYIO BEJIMYMHY PACUCTHOTO TEMIIEPATYPHOTO Tepenana e, .

6.9 PaccuuThIBalOT TEIUIOPHEPIETHUECKUE TapaMeTphl COTJIaCHO pasfeiny /7 € 3aloJIHAIOT
SHEPreTHYECKUI NacnopT corjacHo paszaeny 18 Hactosiero CBoja npaBuil.

7 TENMNO3HEPTETUYECKUE NAPAMETPbI

7.1 TemnosHepreTHUECKUe MapaMeTpbl CICAYeT ONpPEACsaTh HE3aBUCHMMO OT BBIOOpA TpyII
nokazareseii "a" win "B" (6.2).

7.2 OCHOBHBIMHM TMapaMeTpamMu, XapaKTEPU3YIOIIMMU PACXOJ TEIJIOBOM HIHEPruU 3JaHUs Ha
HYKJIbl OTOIUJICHUS, SIBJISIFOTCSI TPUBEICHHBIA KOA((UIMEHT Terionepeaadyd 4epe3 HapyKHbIE

OTPaXACHUS 3JaHUS KE , BT/(MQ‘OC), W YCIOBHBIH KOA((PUIIMEHT Teruionepeaaun Kﬁ;}f :

BT/(M2 -°C), yUNTBIBAIOUIMH TEIJIONOTEPH 3a CUET MHPHUIBTPAMK U BeHTWIALUH. [IpuBeneHHbIH
koo duuueHT Temonepenadn 31aHUS  (GOPMHUPYETCS TEIUIO3AIIMTHBIMH CBOMCTBAMH BCEX
9JIEMEHTOB OO0OJOYKM 3/aHusl, BKIIOYas BCE BHUAbI TEIUIOTEXHMYECKHX HEOAHOPOIHOCTEH,
CO3/1aBaEMbIX TPH MPOCKTHPOBAHWU OTPAKAAIONIUX KOHCTPYKIMH W (OPMHPOBAHUU OOBEMHO-
IUIAaHUPOBOYHOTO pemieHus 31aHus. HeoOxoaumelil BO3qyxooOMeH B 374aHMH oOecrieuyuBaeTcs
CTENEHbI0 I€PMETUYHOCTU OIpPAXJAIOIIUX KOHCTPYKUMN 37aHMS, MPUTOUYHBIMH OTBEPCTUSIMU B
OTpaKJAIONINX KOHCTPYKUUAX 3[JaHUSl, CHCTEMOU BBITSKHBIX YCTPOWCTB M IIPENLyCMOTPEHHBIMU B
HEOOXOJUMBIX CITydasX CHCTEMaMU MEXaHUYECKOW BEHTUJISLMH.

re o
7.3 HpI/I OIIPCACIICHUH «f j, ? H yu€TC BHAAa CUCTCMBbI TGHJ'IOCHa6)K€HI/I$I, K KOTOPOH MOAKIIIOYCHO

3IaHKMe, ONpeAesoT Kod(duuueHT sHepreTHueckod 3()(HEKTUBHOCTH £ CHCTEM OTOIUICHHS H
tertocHadxenus cornacho 5.12 CHull 23-02 u 7.4 nacrosiero CBoja npasui.

7.4 PacuerHblii KO3(hQUIMEHT »HEpPreTHueckol 3()(EeKTHBHOCTH CHUCTEM OTOIUICHHS H

[EHTPATN30BAaHHOTO TEIUIOCHAOKEHUS 3aHUS gﬁ” ornpeaensercs mo Gopmyie



das _
255 =21 o 20 iz =3 Jcasa) (4)
rac _“}[zl - pvaeTHBIﬁ K03(1)(1)I/II_[I/ICHT TCHHOHOTCPL B CUCTCMax OTOIIJICHMUA 30aHHNA,

£ - pacyeTHbIN K03 PuieHT 3¢ (HEeKTUBHOCTH PEryIUPOBAHUS B CUCTEMAX OTOIICHUS 3JaHUS;

X9 - pacueTHbId KOIPQPUIMEHT TEIUIONOTEPh paCHpeeIUTEIbHBIX ceTell M 000pyJoBaHUS
TEIJIOBBIX (IIEHTPAIBHBIX M MHAUBUAYAJIbHBIX) U PACTIPEICTUTEIBHBIX ITyHKTOB;

£9 - pacueTHbI KO3(pPuIHeHT >)PEeKTUBHOCTH pPEryIUpPOBaHHUS OOOPYIOBAHUS TEIIOBBIX
(LIEHTPaATBHBIX U MHJIUBHIyJTbHBIX ) H PaCTIPEICIIATEIBHBIX TyHKTOB;

%3 - PacuyeTHBIA KOA(PPUIMEHT TEIJIONOTEPh MATUCTPAIILHBIX TEIIOBBIX CETEH M 000PY0BaHUS

CHCTCMBI TEII0CHA0KEHUS oT HCTOYHHKA TEIJIOCHAOKCHHS J0 TCIIJIOBOTO NI
pacnpeacIMTCIbHOIO ITYHKTA,

#5 - pacueTHbIM KOd(QPHUUUEHT 3(P(EKTUBHOCTH pPEryIupoBaHUs OOOpYJIOBaHUS CHCTEMBI
TEIIOCHA0KEHUS OT UCTOYHMKA TEIIOCHA0KEHUS 10 TEIIOBOTI'O MIIM PacHpeAeTUTEIbHOIO IyHKTa,

¥4 - pacueTHbIM K03()(PUILMEHT TENI0N0TeEPs 000PYI10BaHHS UCTOUHHKA TEMJIOCHA0XKEHHUS;

£4 - pacueTHbId KO3QPUIMEHT 3P(EKTUBHOCTH PETyJIUPOBaHUS OOOpPYAOBAaHUS HCTOYHHMKA
TETJIOCHA0KEHHUS.

Pacuernpiit  kodd¢dunmeHT dHepreTHueckod AP (HEKTMBHOCTH  CHUCTEM  OTOIUICHHS U

JEIEHTPATM30BAHHOTO (TTOKBApTUPHON, HHANBHUAYAIbHON U aBTOHOMHOW CHUCTEM) TETNIOCHA0KESHHUSI
3/1aHUs £4,, ONpeAensercs no Gopmyie

Fgee =15 Ja24), )

TIe ¥1, £1, X4, £4 - TO XKe, 4TO U B hopmye (4).

3HaueHuss kod¢pduureHToB, BXoAsAmux B Gopmynst (4) u (5), ciaenyer NpuHUMATh C y4E€TOM
tpeboBanuit CHull 41-01 1 o gaHHBIM NPOEKTa OCPETHEHHBIMH 32 OTOIMHUTEIbHBIN MEPUOI.

ITpu oTCyTCTBHM MPOEKTHBIX JAHHBIX 3HAYEHUS KO3(PPHUIMEHTOB, BXOAAIMX B (hopMyisl (4) u
(5), pexomeHIyeTCsl IPUHUMATh CIEAYIOIUMU:

¥ =1;

£1 =1 - Ipu HaAJIWYUKU AaBTOMATUYCCKOI'O pPCEryJIMpOBaHUSA TEMIICPATYPbl BO3JyXa BHYTPHU
HOMCH.[GHPII;'I, BKJIFOYasA aBTOMATHYCCKOC PCTYIMPOBAHUC IMPHUTOKA W BBITAXKKU HAPYKHOI'O BO31yXa,



gy =09 - mpH OTCYTCTBHHM aBTOMATHYECKOTO PETYJIMPOBAHMS NMPHUTOKA U BBHITSHKKA HAPYKHOTO
BO3/yXa;

X4 - IPUHUMACTCS IO MAaCHOPTHBIM WJIN NPOCKTHBIM JAaHHBIM 1A HCTOYHUKA TCIJIOTHI,

£4 =1 - IpU MOKBapTUPHOM (MHIUBUIYAILHOM) TEIUIOTEHEPATOPE, a TAK)KE MPHU aBTOHOMHOM
HUCTOYHUKE TEIUIOTHI H aBTOMATHYECKOM pa3/IeIbHOM PETyJIMPOBAHHUH (B TOM YHCIIC U MTOPaACaTHOM)
OTIyCKa TEIJIOTHl JUIsl CHUCTEM OTOIUICHHsS, BEHTWISAIMA M TOPSYEro BOAOCHAOKEHUS;
g4 = 0,85 - 0,85 - IpU OTCYTCTBUU ITUX CUCTEM PETYJIUPOBAHHUS.

7.5 PacuerHblit k03((pULIMEHT 3HepreTudecko 3PQPEeKTUBHOCTU gﬁ“ CHUCTEM OTOIUICHUS H

TEIUIOCHA0KEHUS 37aHUM, WHAUBUAYaJIbHbIE TEIJIOBbIE IYHKTHI KOTOPBIX IMOAKIIOYAIOTCS Yepes3
pacrnpenenuTeIbHbIe TEIJIOBbIE CETH K JIOKAJIbHBIM WUJIU LIEHTPATU30BAHHBIM UCTOUYHUKAM TEIUIOTHI,
CJEeIyeT OMNpPEACNATh C YYETOM BCeX KOI(PPHUIIMEHTOB OLEHKH SHEPreTHuecKo 3¢(HEKTUBHOCTH,
Bxomsammx B ¢opmyny (4). Ilpu 3TOM pekoMeHAyeTcs NPUHUMATh CIEAYIOIIUe 3HAYCHUS
KO3 (PULIUEHTOB:

a) 3HaueHUs KOOPPUIUEHTOB ¥| U £ MPUHUMAIOTCS COIIacHO 7.4;

0) 3HaueHue KodpuUMEHTa ¥z I8 OO0OPYJOBaHUS TEIUIOBBIX ITYHKTOB NPUHMMAETCS IO

JaHHBIM HpOCKTa " IMAaCIIOPTHBIX AAHHBIX HUCIIOJIIB3YCMOI'O 060py,I[OBaHI/I${ 1 HE TOJIKHO 6I>ITB HHNIKC
0,97;

3HayeHue koddduuumenta g4 s 000pYNOBAaHUS TEIUIOBBIX IyHKTOB CIEAYeT NPUHUMATH
paBHBIM:

0,98-1,0 - 17 MONHOCTHIO ABTOMATH3UPOBAHHBIX TEIJIOBBIX IYHKTOB C pPa3AelbHBIMH
KOHTYpaMH IUPKYJISAIIUU Ha OTOIUICHHE, BEHTWISAIUIO U ropsdee BOJOCHAOKEHUE, C aBTOHOMHBIM
MOJIIEP)KAaHUEM TeMIIepaTyphl TETNIOHOCUTEINS B 3aBUCUMOCTH OT TEMIIEPATyPhl HAPYKHOTO BO3AyXa
JUIT  CHUCTEM OTOIUIEHHWS W BEHTWISAIMH, OOECHEYHBAIONINX KOJIMYECTBEHHO-KAYE€CTBEHHOE
nodacaHoe PEryJIUPOBAHIE B 3aBUCIMOCTH OT TETUIONOTPEOICHUS 31aHNS;

He Oosee 0,8 - I aBTOMATH3UPOBAHHBIX TEIUIOBBIX IYHKTOB C DJI€BAaTOPHBIMU Y3JIaMH,
paboTarOUIMMH TOJIBKO M0 TpapuKy KaueCTBEHHOTO PEryJIUpOBaHUs;

B) 3HaueHHe KodpduuueHTa ¥s3 cIeayeT IPUHUMATh M BHOBb IPOEKTHPYEMBIX

MarucTpalbHbIX TEIJIOBBIX CETEH; /Ui AEMCTBYIOUIMX MaruCTpajJbHBIX TEIUIOBBIX CETEH - pacueToM
OTHOIIEHHS KOJIMYECTBA MOAMUTKU K 00BbEMY IIUPKYJISALUN B CUCTEME; IPH OTCYTCTBUM JaHHBIX JUIs
MaruCTPaIBHBIX TEIUIOBBIX CeTeH, FKCIuTyaTupyemsbix o 10 net, - mo mpoekry, 6omnee 10 ner, - 0,9;

3HA4YCHHUC KOS(i)(i)I/II_[I/IeHTa g3 1 MAruCTpajbHbIX W PACHPEACIUTCIIBHBIX TCIIJIOBBIX cerel

cienyer npuHuMaTh paBHbIM 0,88 ¢ TEMJIOBBIMU IMyHKTaMH, OOOpPYJOBAaHHBIMHM 3JI€BATOPHBIMU
y3J1aMi; C TEIUIOBBIMH IYHKTaMH, OOOpYZAOBAaHHBIMH HAcOCAMHM CMEIICHUS C PETYJIHUPYEMbIM
JIEKTPOIIPUBOIOM, 3HaUeHHE KO3 (PULIMEeHTa £5 IOMyCKAeTCs MPUHUMATh PABHBIM 1;



r) 3HaueHHEe KOd(PPHUIMEHTa ¥4 A JNEHCTBYIOMIErO MEHTPAIM30BAHHOTO WU JIOKAJHHOTO

UCTOYHUKA TEIUIOTHI CJIEAYeT MPUHUMATh 10 JKCIUTyaTallMOHHBIM JTAaHHBIM; MIPU OTCYTCTBHU STHX
JAHHBIX - NPUHUMAIOT IO IKCHEPTHOM OLEHKE ITyTeM OO0CIEeI0BaHMs TEXHHUYECKOTO COCTOSHMSA
OCHOBHOT'O M BCIIOMOTATEJILHOTO 000pYIOBaHHUS;

1) 3HaueHue Kod(pduureHTa £4 ciaeayeT NPUHUMATh B 3aBUCUMOCTU OT CTENEHU 0OecreyeHUs

KOJIMYCCTBCHHO-KaA4YCCTBCHHOI'O peryjmpoBaHus O60py,[[0BaHI/I5I HCHTPAJIN30BaHHOI'O nim
JIOKAJIbHOI'O UCTOYHHKA TCIIJIOTHI paBHbIM:

1 - npu nmonHOM aBTOMAaTH3alMU KOTEIbHOM M 00ECIEYeHHUH KOJIMYECTBEHHO-KaYECTBEHHOIO
peryiaupoBaHus;

He Oonee 0,8 - mpu o0ecieYeHNH TOIBKO Ka4eCTBEHHOT'O PErYIMPOBAHUSI.

7.6 Ilpy OTCYTCTBMM [aHHBIX O CHCTEMax TEIIOCHAOXKEHHUS KOI(P(OUIMEHT IHEPreTHUECKOM
3G PEKTUBHOCTH MPUHUMAIOT PABHBIM: £4,; = U,5 - IpU MOJKIIOYEHUH 3[aHUS K CYIIECTBYIOIIEH

CHUCTEME IIEHTPAJIM30BAHHOIO TEIUIOCHAOXKEHUS; £4,; =U,85 - IpU NOIKIIOYEHUH 34aHUSA K
ABTOHOMHOM KpBIIIHOM WM MOJYJbHON KOTENBHOW Ha Tase; £4,; =U,35 - Ipu cTaMOHapHOM
IEKTPOOTOIVICHUH; #g4,. =1 - IPU MOJKIIOYEHUM K TEIJIOBBIM HAcOCaM C 3JIEKTPOINPUBOJIOM;

S4: = 0,65 - IpU NOAKITIOYEHNH 34aHUSA K IPOYUM CUCTEMAM TEIJIOCHAOKEHMSL.

7.7 PacueTHasi BeJIMUMHA YJAEIBHOTO pacxoja TEIUIOBOW 3HEPIrUHM HA OTOIUIEHHUE 3[aHUSI MOMKET
OBITH CHI)KEHA 32 CYET:

a) U3MEHEHUs1 00BEMHO-TNIAHMPOBOYHBIX pEIICHUH, 00ecreurBaonMX HAUMEHbBIIYIO UIOMAb
HapY’KHBIX OIPaKICHUM, YMEHBIICHHS YHCIA HaPYXKHBIX YIJIOB, YBEJIIMYEHUs LIUPHUHBI 3[1aHUH, a
TaK)KE€ UCIOJIb30BaHUS OPUEHTALNN U PALlMOHAIEHOM KOMIIOHOBKH MHOT'OCEKIIMOHHBIX 31aHMM;

0) CHIDKEHUS IUJIOMIAJAN CBETOBBIX MPOEMOB KHIIBIX 3AaHHUN 10 MUHUMAIbHO HEOOXOAUMO MO
TpeOOBaHUSIM €CTECTBEHHON OCBEIICHHOCTH;

B) OJIOKMPOBaHUs 3/JaHUI ¢ 00eCTIeYeHNEM HaJIe)KHOTO IIPUMBIKAHUS COCETHUX 3/IaHUM;
I) ycTpoiicTBa TaMOypHBIX TOMEIIEHUH 32 BXOJAHBIMHU JBEPSAMHU;

J1) BO3MOXXHOCTH Pa3MEIICHUs 3IaHUN C MEPUIUOHATBHOW WM OMM3KOW K HeW opueHTaIuen
POI0JIBHOTO (hacana;

€) HCHoJb30BaHUA A(P(EKTUBHBIX TEIUIOM3OJSIIIMOHHBIX MaTepUalioB M PalMOHAJIBLHOTO
pacroyoOKeHUsI MX B OTPAXKAAIOUIMX KOHCTPYKIMSX, OOECHEeYMBAIOIIEro 0ojiee BBICOKYIO
TEIJIOTEXHUYECKYIO OJHOPOJHOCTh M 3KCIUTYyaTallHOHHYIO HAJIEKHOCTh HAPY>KHBIX OTPaXACHUH, a
TaK)KE€ IIOBBIIICHHS CTENEHU YIUIOTHEHHUS CTBIKOB U IIPUTBOPOB OTKPBIBAIOLIUXCS DIJIEMEHTOB
HapYKHBIX OIPaKICHUM;

) TOBbIIEHUsI 3((HEKTUBHOCTH aBTOPETYIMPOBAHUS CHCTEM OOecleyeHUs] MHUKPOKIIMMATa,
npuMeHeHHus A(PQPEKTUBHBIX BHUIOB OTOMMTEIbHBIX NPUOOPOB U Oojiee palMOHAIBHOIO UX
PacIoyIoKeHus;



1) BeIOOpa Oonee 3 (HEeKTUBHBIX CUCTEM TETIOCHAOKEHUS;

K) pa3MeIleHUs OTONMTENbHBIX MpHOOpPOB, Kak MpaBWJIO, TIOJ CBETONPOEMaMU U
TEIJIO0TPAXKATEIBHON TEIJIOU30JIALMY MEKy HUMU U HapYKHOM CTEHOM;

J'I) YTUIW3alunu TCIUIOTBI yAajld€MOro BHYTPCHHCIO BO3AyXa U HOCTyn&I—OIHGfI B IIOMCUICHUC
COJIHEUHOM paauanuu.

7.8 Pe3ynbTatThl pacuera TEIJIOPHEPIeTHUECKUX MapaMeTPOB 3aHOCAT B SHEPreTUUECKUN MacopT
cornacHo pazzaeny 18 nactosimero CBoja mpaBuiI.

8 BbIBOP KOHCTPYKTUBHbIX PELLEHUH, OBECIMNEYMBAIOLLNX
HEOBXOAUMYIO TEMNNO3ALUUTY 30AHUA

OO01as yacThb

8.1 Hapy>xHble orpaxiaroiiie KOHCTPYKIUHU JOJKHBI ObITh 3alIPOCKTHPOBAHBI TAKUM 00pazoMm,

4TOOBI HX NPUBCACHHOC COIIPOTHUBJICHUC TCILIOIIECpCaauc R; ObLIO HE MEHbIIC HOPMHPYEMOTI'O

nan

3HAYEHUS R,.gg , OIIpeIeIIIeMOro 1o nokasaressim "a" wiu "B" pazzaena 6.

8.2 Ompenenenne HopMmHpyeMbix 3HadeHuid corijacHo CHull 23-02 mokazano Ha mpumepe
pacueTa NpUBEJCHHOT0 CONPOTUBIICHHUS Terionepeaayue gacaaa >KUIoro 31aHus B npuioxenuu K.

8.3 BbIOOp TEIUI03alIUTHBIX CBOMCTB OrpaIAIOIIMX KOHCTPYKIMHA IO HOPMUPYEMOMY PacXoy
TETUIOBOH DJHEpPruu Ha oTtoruieHue 3naHus corimacHo CHwull 23-02 mokazan B mpumepax
TEIJIOOHEPreTUYECKUX PACYETOB YPOBHS TEIJIOBOW 3aILUTHI B ITpUIOkeHuU M.

8.4 PekomeHTyeMble TUIIBI TEXHUYECKUX PEIIeHUI HapyKHbBIX CTEH (C yueToM TpeboBanmii 8.11-
8.17) m OKOH, YPOBHM HX TEIUIO3AIIUTHI IS OCHOBHBIX CEIUTEOHBIX W TIPOMBIIUICHHBIX 30H
tepputopun Poccuiickoit deneparuu npuBeaeHs! B Tabaumnax 4 u 5.

Tabnuua 4 - YpoBHU TEIUIO3aIIUTHl PEKOMEHAYEMBIX OIpakIalolIUuX KOHCTPYKIUH HapyKHBIX
CTEH

Marepuai cTeHbI Conporuenenue temwtonepenade ( £y, , m 2 -°C/Bt) n

obnactes npumenenus (L, °C-cyT) npu

KOHCTPYKTHBHOM PCIICHHUHN CTCHBI

KOHCTPYKIIMOHHBIN TEIJION30JI1- | IBYXCJIOWHBIE | TPEXCIIONHBIE C c C BEHTUJIH-
LIUOHHBIN C HAPY’)KHOH | TEIJIOU3O0JIALME |HEBEHTWIN-| PYyEMOU
TEILION30- 1 ToCpeInHe pyemMoil | BO3IyIIHON
JsUUAEH BO3JyLIIHOM | IIPOCTIOUKO
MIPOCIOUKO 51




v

u

Kupnnunast knaaka [Menomonuctupo | 5,2/10850 4,3/8300 4,5/8850 | 4,15/7850
1
MunepanbHast 4,7/9430 3,9/7150 4,1/7700 | 3,75/6700
BaTa
XKenezoberon (rubkue [Menomoauctupo | 5,0/10300 3,75/6850 4,0/7430 3,6/6300
CBSI3H, IITIOHKH ) b |
MunepabHast 4,5/8850 3,4/5700 3,6/6300 | 3,25/5300
Bara
Kepamsuroberon (rudkwue | [Tenomomuctupo | 5,2/10850 4,0/7300 4,2/8000 | 3,85/7000
CBSI3H, LITIOHKH) 1
MunepabHast 4,7/9430 3,6/6300 3,8/6850 | 3,45/5850
Bara
Hepeso (6pyc) [Menomonuctupo | 5,7/12280 5,8/12570 - 5,7/12280
1
MunepaibHas 5,2/10850 5,3/11140 - 5,2/10850
Bara
Ha nepeBsnnom kapkace |[leHomomucTupo - 5,8/12570 5,56/11710 | 5,3/11140
C TOHKOJIUCTOBBIMU 1
OOIIMBKaMH
MunepabHast - 5,2/10850 4,9/10000 | 4,7/9430
Bara
Merammaeckue [Tenonmommypeta - 5,1/10570 - -
OOLIMBKH (CIH/IBUY) H
bnoku w3  syeuncroro|dueuctsiii 6eton| 2,4/2850 - 2,6/3430 | 2,25/2430
OeToHa ¢  KHPIHYHOMN
00JIMITOBKOM

[Ipumeuanue - B uuncnurene (mepen uyepTod) - OPUEHTUPOBOYHBIE 3HAUEHUS MPUBEIECHHOIO
COIIPOTHUBIICHUS TeIUIONepeaaye HapyKHOM CTEHBI, B 3HaMeHaTee (3a 4epToil) - npeAesbHbIe 3HAaUeHUS
rpagyco-CyTOK OTONUTEIBHOIO MepUo/ia, MPU KOTOPHIX MOXKET OBbITh MpUMEHEHa JaHHasi KOHCTPYKILIUS

CTCHBI.

Tabnuua 5 - YpOBHU TEMJIO03aUIUThl PEKOMEHIYEMBIX OKOH B JEPEBSHHBIX U IUIACTMACCOBBIX

neperieTax




33HOHHCHHHCB€TOHpOCMOB

Conporusnenue temwionepenaye ( £y, ,

Ve -°C/Bt) 1 00nacte npumenenus ( Ly,

-°C-CcyT) 10 TUIIaM OKOH

13 00BIYHOIO C TBEP/BIM C MATKUM
cTeKIa CEJIEKTUBHBIM | CEJICKTUBHBIM
MOKPBITHEM | MOKPBITHEM

OHOKaMEpHBIN CTEKIIONAKET B 0,38/3067 0,51/4800 0,56/5467
OJIMHAPHOM IIEpEILIeTe
JIBOliHOE OCTEKJIEHHE B CIIAPEHHBIX 0,4/3333 0,55/5333 -
neperieTax
JIBOliHOE OCTEKJICHUE B pa3/ICIbHBIX 0,44/3867 0,57/5600 -
neperieTax
JIByXKaMepHbI! CTEKJIONAaKET B
OJIMHAPHOM TIEPEILIETE C
MEKCTEKOJIBHBIM PACCTOSTHHEM:
8 MM 0,51/4800 - -
12 Mmm 0,54/5200 0,58/5733 0,68/7600
TpoitHOE OCTEKIICHHE B Pa3IeIbHO- 0,55/5333 0,60/6000 -
CHapeHHBIX MeperuieTax
CTeKJI0 ¥ OJTHOKAMEPHBIN CTEKJIONAKET B 0,56/5467 0,65/7000 0,72/8800
pasieabHbBIX IepereTax
CTEKII0 M IBYXKaMEPHBIN CTEKIIOMAKET B 0,68/7600 0,74/9600 0,81/12400
pasienbHbBIX MeperieTax
JIBa 0JTHOKAMEPHBIX CTEKJIONAKeTa B 0,7/8000 - -
CIapeHHBIX MEperuIeTax
JIBa ofHOKaMEpHBIX CTEKIIOTAKETa B 0,74/9600 - -
paszienabHbBIX MeperieTax
YeTsIpe CTEKIIA B IBYX CHIAPEHHBIX 0,8/12000 - -

MNEpLIlICTax

[Ipumeuanue - B uncnurene (nepes 4eproil) - 3HaUSHUS IPUBEJCHHOTO COIIPOTHBIICHHS
Telionepesaye, B 3HAMEHaTene (3a 4Yeproi) - MpelernbHOe 3HAYCHUE TI'PagyCco-CyTOK
OTOMMTENBHOTO NEPUO/IA, TPU KOTOPOM IPUMEHHMO 3aI0JIHEHUE CBETONpPOEMa.




8.5 IIpu npoeKTUPOBaHMUU TEIUIO3AIIUTHI 3aHUN Pa3INYHOIO HA3HAYEHUS CIIENYET IPUMEHATD,
KAK MPABWJIO, THUIIOBbIE TEXHUYECKNE PEIICHUs W W3JENINs MOJHOM 3aBOACKOM NOTOBHOCTH, B TOM
Yyciae KOHCTPYKLIMH KOMIUIEKTHOM TIOCTaBKH, CO CTAOWJIBHBIMH  TEIUIOM3OJISLIMOHHBIMU
CBOICTBaMHM, JOCTUTa€MbIMH NPUMEHEHHEM 3(PQPEKTUBHBIX TEIJIOU3O0ISLUUOHHBIX MaTEpUalIOB C
MUHHUMYMOM TEILIONPOBOJAHBIX BKIIOYEHUN MU CTBIKOBBIX COCAMHEHUH B COYETAHUU C HAJEKHOU
TUAPOU3OJISIUEN, HE JOIMYyCKalolleld NPOHUKHOBEHHUS BJIAard B KUJAKOW (aze U MaKCHUMAaJbHO
COKpalaroLeH IPOHUKHOBEHUE BOASHBIX IIAPOB B TOJIIILY TEIJIOU3OJISALUH.

Bzaumuoe PpacCIioJIOKCHHEC OTACIBHBIX  CJIOCB OrpakJaromux KOHCTPYKLII/Iﬁ JOJIXKHO
CII0OCOOCTBOBATh BEHICHIXAHHIO KOHCTPYKIII/Iﬁ N HUCKIKYaTh BO3MOXHOCTH HAKOIIJICHHS BJIalrM B
Orpa’xJICHUM B IIPOLCCCE OKCILTyaTalluu.

8.6 Orpaxjaromye KOHCTPYKLUHU JOJDKHBI 00J1aZiaTh HE0OX0AUMOM MPOYHOCTHIO, KECTKOCTHIO,
YCTOWYMBOCTBIO, JIOJITOBEYHOCTHIO, yAOBIETBOPATH OOLIMM apXUTEKTYPHBIM, SKCILTyaTallMOHHbIM,
CaHMTapHO-TUrMeHHYecKuM TpeboBanusM cooTBercTByromux CHull u CaunlluH. B c6opubIx
KOHCTPYKLHUSAX 0co00€ BHHMMAaHHE JOJDKHO OBbIThb OOpalleHo Ha MPOYHOCTh, JKECTKOCTD,
JIOJITCOBEYHOCTh U FEPMETUYHOCTb COCAUHEHUM.

Tpebyemyro creneHb AOITOBEYHOCTH OrPAXKAAIOLUIMX KOHCTPYKIHMM cleayeT oOecreyuBaTh
OPUMEHEHHEM  MAaTepuajoB, HMEIOIIUX  HAJUIekKAIIyld  CTOMKOCTh  (MOpPO30CTOMKOCTD,
BJIArOCTOMKOCTb, ~OHMOCTOMKOCTb, CTOMKOCTH IPOTHUB KOPPO3UH, BBICOKOH TeMIeparypsl,
LHUKIMYECKUX TEMIIEpaTypHbIX KOJIEOAHUM M APYyTrUX pa3pylLIarolUX BO3JEHCTBUI OKpYyXKarouleu
Cpeflbl), @ TaKKe€ COOTBETCTBYIOIIMMM KOHCTPYKTHBHBIMU PELICHUSMH, MPEILyCMaTPUBAIOLINMU B
clly4ae HEOOXOAMMOCTH CHEIUAIbHYIO 3alllUTy JJIEMEHTOB KOHCTPYKLHWM, BBIOJHSIEMBIX U3
HEJ0CTATOYHO CTOMKHMX MaTE€pHaJIOB.

8.7 Orpaxparoniye KOHCTPYKLMH CJIEAYET NPOEKTUPOBAaTh C NPUMEHEHHUEM MaTEpUaloB U
U3JIENNHA, anmpoOMpPOBAaHHBIX HA MPAKTHKE M BBIMYCKAaeMbIX IO cTaHmapTtaMm. [Ipum orcyTcTBHM
CTaHJapTa Ha KaX/Ablii HOBBIA BUJA MaTepuala WM HU3AETUS JOJDKHBI OBITH pPa3pabOTaHbl U
YTBEPK/IECHBl B YCTAHOBJIECHHOM IOPSJIKE TEXHUYECKUE CBHJIETEIBCTBA M IOJYYEHBl PACUETHBIC
TEIUIOTEXHUYECKUE TI0KA3aTeNIN MaTepuania coraacHo 5.3.1.

Orpaxc,ualomne KOHCTPYKIOHUU JOJUKHBI MNPEAYCMATPUBATLCA C MUHHUMAJIBHBIM KOJIHYCCTBOM
TUIIOPAa3MEpPOB I/IS,JICJ'II/II\/'I 1 BO3MOXHOCTBIO B3aUMO3aMECHACMOCTH NPUMCHACMBIX 2JICMCHTOB.

8.8 Jlna obecnedeHus JIydIIUX OKCIUTyaTal[MOHHBIX XapaKTEepPUCTUK B MHOTOCIOWHBIX
KOHCTPYKLUSAX 3AaHUH C TEIJIOW CTOPOHBI CEyeT pacoiaraTh CJIOM OOJbIIeH TEeIIONPOBOAHOCTH
U ¢ OOJIBLIMM CONPOTUBJICHUEM MAapOIPOHULIAHUIO, YEM HaPYKHBIE CIIOU.

[Ipu BBIOOpE MaTepuanoB sl HAPYKHBIX OTPaKJAIOUIMX KOHCTPYKLHW ClelyeT OTAaBaTh
IIPEANOYTEHUE MECTHBIM CTPOUTENBHBIM MATEpUAJIaM.

IIpy mnpoekTHpOBaHMM 31aHUN JJs TOBBILEHHS NPEIEIOB OTHECTOMKOCTH M CHWKCHHS
IIO’KAPHOM OIIACHOCTH BHYTPEHHEH M HApYXKHOM ITOBEPXHOCTEH CTEH ClEeAyeT INpeayCcMaTpUBaTh
YCTPOHCTBO OOJHMIIOBKM W3 HETOPIOYMX MAaTepHajoB MM INTYKaTypKH, a Ui 3alluTbl OT
BO3/JICHCTBUS BJIarn M aTMOC(EpHBIX OCATKOB - JIOMOJHUTEIBHO OKPACKYy BOJOYCTOWYUBBIMU



COCTaBaMHM, BBIOMpAaEeMbIMM B 3aBHCHMOCTH OT MaTrepHaja CTE€H U YCIOBHH JKCIUTyaTalUH.
Orpaxknaromue KOHCTPYKIHHU, KOHTAaKTUPYIOIIME C TPYHTOM, CIIEyeT NPeJoXpaHsITh OT IPyHTOBOH
BJIary MyTE€M yCTPOMCTBA TUAPOU3OIISALIUY.

8.9 J1oroBeuHOCTh TEMJIOU30JSUOHHBIX KOHCTPYKIMM U MaTepHalloB JOHKHA ObITh Oosiee 25
JIeT; JOJITOBEYHOCTh CMEHSAEMBIX YIIOTHUTENEH - 6osee 15 mer.

8.10 IIpu HEOOXOAUMOCTH Pa3MELICHHUS JKUIIBIX IIOMEILEHHUH, CaHy3/I0B U KYXOHb, OJHA U3 CTE€H
KOTOPBIX BBIXOJUT Ha OHBAKyallMOHHYIO JIECTHUYHYIO KJIETKy 3 Tuma, 3Ty CTEHY CleIyeT
IIPOEKTUPOBATH KaK HApy>KHYIO.

CreHbl

8.11 C TenjnoTeXHWYECKOM TOYKH 3PEHHs Pa3IMyYal0T TPU BUAA HAPYKHBIX CTEH IO YUCIY
OCHOBHBIX CJIO€B: OJHOCJIOMHBIE, IBYXCIONHBIE U TPEXCIOWHBIE.

OI[HOCJ'IOfIHBIG CTCHBI BBIINIOJHAIOT H3 KOHCTPYKIHOHHO-TCINIOU3OJIAOWUOHHBIX MaTCpuaioB M
H3,Z[GJII/II>’I, COBMCHIAIOMINX HECYIINUEC U TCINIO3AIUTHBIC (I)YHKI_[I/II/I

B TpexcrnoiHbIX Orpa)IeHUSX C 3aIIUTHBIMU CJIOSIMM Ha TOYEYHBIX (MMOKHX, HIMOHOYHBIX)
CBA3SIX PEKOMEHIYETCS MPUMEHSATh YTEIUIUTENb U3 MHHEpPAJIbHOM Barbl, CTEKJIOBATHI WM
IIEHOIIOJIUCTUPOJIAa C TOJIIUHOW, YCTAHAaBIMBAEMOW II0 pacyeTy C YYETOM TEIUIONPOBOIHBIX
BKJIIOUEHUH OT cBsizel. B 3THX Orpa)xieHusX COOTHOILEHHE TOJIIIMH HAapyXKHbIX M BHYTPEHHUX
CJIOEB JIOJKHO OBITh He MeHee 1:1,25 npu MUHUMAabHON TONIIUHE HAPY>KHOTO ¢10s1 50 MM.

B BYXCHOWHBIX CT€HAaX MPEANOYTUTENBHO  PACHOJIOKEHUE  YTEIUIUTENS  CHApyXkKU.
Hcnons3yroTest Ba BapuaHTa HApPY K HOTO YTEIUIMTENSA: CUCTEMBI C HApPY>KHBIM MOKPOBHBIM CIIOEM
0e3 3a30pa W CHUCTEMBI C BO3IYIIHBIM 3a30pOM MEXIy Hapy>XHBIM OOJIMIIOBOYHBIM CIIOEM M
yreruteneM. He pekoMmeHayeTcs NPUMEHSATHh TEIUIOM3OJSAIUI0 C BHYTPEHHEW CTOpPOHBI H3-3a
BO3MOJKHOTO HAKOILJICHUsS BJIard B TEIUIOM3OJSIIMOHHOM CJIO€, OJIHAKO B Cllyd4ae HEOOXOIUMOCTH
TaKoro NPUMEHEHUS MOBEPXHOCTb CO CTOPOHBI TIOMEIICHHsS JOKHA HWMETh CIUIOIMIHOW U
JIOJITOBEYHBIN MapOU30JISIIUOHHBINA CIIOH.

8.12 Tlpu mpoeKTUPOBAHUU CTEH W3 KUPIUYA U JPYTUX MEIKOUITYYHBIX MATEpUANIOB CIIETYET
MaKCHMaJbHO TPUMEHSTh OOJIETYCHHBIC KOHCTPYKIIMU B COYETAHUH C IUTUTAMU U3 dP(EKTUBHBIX
TEIUION30JISIIIMOHHBIX MaTEpUATIOB.

CreHpl 371aHUI U3 KUPIMYa U KEPAMUYECKUX KaMHEW, 32 UCKIIOYEHHEM CTEH C BO3LYIIHBIMU
IPOCIIONKAMH, a TaKXe CTEHbI, OOJUIIOBAHHBIE KHPIUYOM, PEKOMEHAYETCS MPOEKTUPOBAThH, KaK
IpaBUJIO, C PACHIMBKOMN IIBOB KAk 1o ¢acany. [Ipu npumeHeHnn kaMmHel U3 NOpUCTON KepaMUKH
peKoMeHayeTC s IpelyCcMaTpuBaTh OOJUIIOBOYHBIN CIOW U3 KUPIMYA C AaHKEpaMU U3 HEprKaBerollel
CTaJIM WIH U3 CTEKJIOIUIACTHKA IS CBA3KU C OCHOBHOM KJIaJKOU.

8.13 Ilpu mpoOEeKTUPOBAHUU CTEH C HEBEHTUJIMPYEMBIMU BO3AYIIHBIMH MPOCIONKAMHU CIETYyeT
PYKOBOJICTBOBAThHCS CIAEAYIOMIMMHI PEKOMEHIAIUSIMU:

- pa3Mep IPOCIOWKH 1O BBICOTE AOJDKEH OBITh He Oosiee BBHICOTHI 3TaXka U He Ooiee 6 M, pazMep
no ToimuHe - He MeHee 40 MM (10 MM pu yCTpoiicTBe OTpa)kaTeIbHON TETIOU30JIALUH);



- BO3JYyIIHbIE MPOCIOMKU CIEAyeT pa3feiaTh TIyXuMU auadparMamMu W3 HErOpIOYHX
MaTepHalioB Ha Y4acTKU pa3MepoM He Oosee 3 M;

- BO3AYIIHBbIE TMPOCIONKHM PEKOMEHIyeTCs pacroyiaraTh OIMXKEe K XOJOAHOH CTOpOHE
OTPAKICHMUS.

8.14 Ilpm mnpoeKTHUpPOBaHMM CTEH C BEHTWJIMPYEMOH BO3IYIIHOM NpPOCIONKON (CTEHBI C
BEHTUJIMPYEMbIM (pacazom) cieayeT pyKOBOACTBOBATHCS CICAYIOUIMMU PEKOMEHIAIUSAMMU:

- BO3JyIIIHAsl IPOCIIOIKa J0JKHA ObITh TOMIIMHON He MeHee 60 u He 6osee 150 MM u ee ciemyet
pa3MenaTh MeXAy Hapy>KHbIM CJIOE€M M TEIUIOM3OJISIIHEH; ClelyeT MpelycMaTpuBaTh PacCEUKU
BO3/YIIHOTO [TOTOKA 110 BBICOTE KaXK]ble TPH 3Taka U3 Nep(OpUPOBAHHBIX IIEPETOPOIOK;

- IIpU pacucTe IMPUBCACHHOI'O COIPOTUBIICHUSA TCILIONCPEAAYC COTJIACHO Pas3acily 9 CJIeaycCT
YUUTBIBATH BCC TCIUIOMPOBOJHBIC BKIIIOUCHUSA, BKIIOYAA KPCICKHBIC 3JICMCHTHI O6J'II/IHOBKI/I n
TCIIJIOU30JIAIINHU,

- Hapy>KHBII71 CIIOM CTEHBI JOJK€H HUMETh BEHTUIISIIMOHHBIC OTBCPCTHA, CyMMapHasd IUIomalib

2 2
KOTOPBIX OIpeaensercs u3 pacuera 75 cM ™ Ha 20 M“ 1101 CTEH, BKIIFOYAs IJI0IIaAb OKOH;

- HIWKHUE (BEpXHHME) BEHTWISALIMOHHBIE OTBEPCTHUS, KakK IIpaBWJIO, CIEAYeT COBMELIATh C
OKOJISIMU (KapHHU3aMu ), IPUYEM ISl HIDKHUX OTBEPCTHM MPEANOYTUTEILHO COBMEIICHHE (PYHKIIMIMA
BEHTWISILIMM 1 OTBOJIA BJIAry;

- MPUMEHSATH >KECTKHE TEIUIOM30JISILIMOHHBIE MaTepHalibl IJIOTHOCThIO HE MeHee 80-90 KF/ME,
UMEIOIUE Ha CTOPOHE, OOpAIlleHHOW K IIPOCIIOMKE, BETPO- BO3AYXO3ALIUTHbIE MMapOIPOHHUIIAEMBbIE
ruieHku (tumna "TaiiBek", "TekToTeH" HiIu aHaJOTMYHBIX MEMOPAaHHBIX MJICHOK) WIIM KallTUPOBAHHBIE
CTEKJIOTKAaHblO, JMOO MpeaycMaTpuBaTh O0OS3aTENIbHYIO 3alUTYy IOBEPXHOCTHU TEILIOU3OISIHH,
OOpalIeHHOM K MpOCIOiiKe, CTEKIOCETKOW C siueiikamMu He Oosnee 4x4 MM WM CTEKJIOTKAHBIO,
NPUKPEIISi €€ K TEeIUIOM3O0JIALMK IPHU MOMOIIM apMHUPYIOIIEH Macchl; HE CIEIyeT MPUMEHSThH
TOpIOYME YTEIUINTENN; IPUMEHEHNE MATKUX TEMJIOU30JIIUOHHBIX MAaTEPUAJIOB HE PEKOMEH Iy €ETCS;

- IIPU HCIIOJIb30BAaHUM B KAaue€CTBE HAPYXHOIO CJOs OOJIMIOBKH W3 IUIUT MCKYCCTBEHHBIX WIIH
HATYpaJIbHBIX KaMHEH TOPU30HTAJIBHBIE IIBBI JOJKHBI OBITH PACKPBITHI (HE JAOJKHBI 3aIOHSITHCS
YIUTOTHSIOIIMM MaTepHaIoM).

8.15 TenoBy10 U300 HAPY>KHBIX CTEH CIEAYET NPOSKTHUPOBATH HEMPEPHIBHON B MIOCKOCTH
dacana 3manust. Takwe >JIEMEHTHI OTpaXKICHHUH, KaK BHYTPEHHHE TEPErOPOJIKH, KOJOHHBI, OaJIKH,
BEHTWJISLIMOHHBIE KaHAIbl U JpPyTrue He JOJDKHBI HapyIIaTh LEIOCTHOCTH CJIOS TEIUIOM3OJISIUH.
Bo3nyxoBojibl, BEHTHISAIMOHHBIE KaHAJIbl M TPyObl, KOTOpbIE YAaCTUYHO MPOXOAST B TOJIIIC
OTpaX/IeHUH, clelyeT pacroyiarath J0 TEIUIOH MOBEPXHOCTH Terion3osun. Crieayer obecrneunThb
TUTOTHOE TPUMBIKAHWE TEIUIOM3O0JSIMA K CKBO3HBIM TEIUIONPOBOAHBIM BKJIIOUEHUsM. [lpn sTOoM
NPUBEJCHHOE CONPOTUBJICHUE TEIJIONepeaaye CTeH C TEIUIONPOBOAHBIMH BKIIIOUECHUSIMHU JOJKHO
OBITh HE MEHEe HOPMHPYEMBIX BennunH corinacao CHull 23-02.

[Ipn npuMeHEHUMM HOBBIX TEIUIOM3OJISALMOHHBIX MaTEpPHAJIOB, PACUETHBIE TEIUIOTEXHUYECKUE
XapaKTEPUCTUKHA KOTOPBIX HE IPUBEACHBI B INPUIOKEHUM J[, 3TH XApaKTEPUCTUKU CIEAyeT



MNPpUHHUMATL  COINIACHO  TCINIOTCXHUYCCKUM  HCIBITAHUAM 11O MCTOAHUKE  IMPUITOKCHUA E,
IMPOBCACHHBIM aKKPECAUTOBAHHBIMH UCTIBITATCIIbHBIMU Ha60paTOpI/I5{MI/I.

[Ipy npuMeHeHHH B Orpa)JAIOIIMX KOHCTPYKLUSAX TOPIOUMX YTEIUIMTENed OKOHHBbIE M JIpyrue
IPOEMBbl [0 MEPUMETPY CcleAyeT oO0paMisTh MnojocaMu ImupuHOW He MeHee 200 MM u3

3
MHUHEPaJIOBATHOTO HETOPIOYEro YTEIUIUTENs IUIOTHOCTBIO He MeHee 80-90 Kr/M~ . DTH KOHCTPYKIUH
JIOJDKHBI UMETH paspelieHus ['ocnoxkapHaa3opa K IpUMEHEHUIO.

8.16 Ilpu HamMuMy B KOHCTPYKIMM TEIUIO3AIIMTHI TETUIONPOBOAHBIX BKIIOUEHHH HEOOXOIUMO
YYUTBIBATH CIIELYIOLIEE:

- HCCKBO3HBIC BKIIIOUCHU S uenecoo6pa3Ho pacliiojiaratb OIMIKe K TEIION CTOPOHE OI'paXACHUA,

- B CKBO3HBIX, IJIaBHBIM 00pa30M, METATMYECKUX BKIIOUYCHUSIX (MPODUIISIX, CTEPKHIX, OONTAX,
OKOHHBIX paMax) IeJecoo0pa3Ho MpeaycMaTpuBaTh BCTaBKH (pa3pbiBBl MOCTHKOB XOJOJa) W3
MaTepuaioB ¢ K03 uimeHTom TermnonpoBoaHocTy He Boire 0,35 Bt/(m-°C).

2
8.17 TlpuBeneHHOE CONpPOTUBIECHME Temuonepenaue &, , mM“-°C/BT, 11 HapyXHbBIX CTEH

cienyer onpenenstb cormacHo CHull 23-02 nmns  dacama 3manuss gm0 1O OJHOTO
POMEKYTOYHOI'O 3TakKa ¢ YYETOM OTKOCOB MPOEMOB 0€3 ydueTa MX 3aloJHEHHIH C MPOBEPKOif
YCJIOBUS HCBBINIAACHUA KOHACHCATA HAa YUACTKaX B 30HAX TCIJIOIIPOBOJIHBIX BKJIIOUECHUH.

KoadduimenT TemnoTeXHHYeCKOH OJHOPOMHOCTH # € yYeTOM  TEIUIOTEXHHYECKUX
OJTHOPOJTHOCTEH OKOHHBIX OTKOCOB M TPUMBIKAIOIIUX BHYTPEHHHUX OTPaXICHUH MPOCKTUPYEMOU
KOHCTPYKIIUH IS

- MaHejeH HHAYCTPUAJIBHOI'O H3IrOTOBJICHUSA OOJIKCH 6LITI>, KaK IpaBujio, HC MCHCC BCIIUMYUH,
YCTAHOBJICHHBIX B Ta6J'II/II_[C 6,

- JJIs1 CTCH KHUJIBIX S,HaHHﬁ N3 KUPIIMYa J0JIKCH 6BITL, KakK IIpaBHUJIO, HC MCHECC 0,74 IIpH TOJIIIHUHE

crenbl 510 mm, 0,69 - npu Tonmuue crensl 640 MM u 0,64 - ipu TonmuHe cTeHbl 780 MM.

Tabmuma 6 - MwuHUMaIBHO JONMYCTHMBIC 3HA4YeHHS KOAD(DHUIMEHTa TEIIOTEXHHUYECKOM
OJIHOPOJIHOCTH JIJI1 KOHCTPYKIIMM UH]TyCTPHAIIBHOTO U3TOTOBICHUS

N Orpaxnaroias KOHCTPYKIHUS Koaddumuent
ILIT
1 U3 0qHOCHOMHBIX JIETKOOETOHHBIX [aHEIEH 0,90
2 |13 nerkoO0eTOHHBIX MaHENeH ¢ TEPMOBKIIA IBIIIIAMHU 0,75
3 |13 TpexcCIoHHBIX KeIe300eTOHHBIX MaHemeH ¢ 3 (HEeKTHBHBIM 0,70
YTEIUIUTEIEM U THOKHUMH CBSI3SIMU
4 U3 TpexclIoNHBIX Kene300eTOHHBIX MmaHemnel ¢ 3¢ HeKTHBHBIM 0,60



YTEIUTUTENIEM U KeJIe300€TOHHBIMU IITTOHKAMU WUJTU pedpamMu u3
KepamM3uToOeTOHa

5 |M3 TpexcnoiHbIX Kene300eTOHHBIX MaHenel ¢ 3 (HEeKTUBHBIM 0,50
YTEIUTUTENIEM U KeJIe300€TOHHBIMU pebpaMu

6 M3 TpexcCIOHBIX METAJUINYECKHX MaHeNnel ¢ 3()(HEeKTUBHBIM 0,75
yTEIUIUTENIEM

7 | W3 TpexcnoiiHbIX acOeCTOIIEMEHTHBIX NaHesnel ¢ 3PPeKTUBHBIM 0,70
yTEIUTHTEIEM

Ecau B npoeKTUpyeMOi KOHCTPYKIIMH OTPa)kI€HUSI JOCTUTHYTh PEKOMEHIYEMBIX BEJIUYUH # HE
YAACTCsl, TO TaKy}0 KOHCTPYKLHIO IIPUMEHSATD HE CIIEYyeT.

Kpblmiu, uepaku, MOKpbITHS, MaHCAP Ibl

8.18 IlokpbITHs >KWIBIX M  OOLIECTBEHHBIX 3JaHUW MOTryT ObITh OecuepIauyHbIMU
(COBMEULIECHHBIMU) U pa3/iebHON KOHCTPYKLNHU, BEpPXHEE U HIDKHEE MEPEKPBITUSL KOTOPOH 00pasyroT
YyepaaqyHoe MPOCTPAHCTBO, U B 3aBUCUMOCTH OT croco0a y/laleHusl BEeHTWILIMOHHOTO BO3/lyXa OHO
MOJKET OBbITh XOJIOJAHBIM HJIU TETUIBIM.

Kppiiu ¢ X0noaHbpIM 4epiakoM pas3periaeTcs IPUMEHATh B KUIBIX 3[JaHUSAX JIF0OOH 3Ta)KHOCTH.
Kppiiu ¢ TernsasiM uep1akoM peKOMeHAyeTCs IPUMEHATh B 31aHUX 6 aTaxel u bosee.

8.19 B kpbllle ¢ XOJOJHBIM YEPJAKOM BHYTPEHHEE IPOCTPAHCTBO JIOJKHO BEHTHIIMPOBATHCS
Hapy’KHBIM BO3JyXOM 4€pe3 CIELHaJIbHblE OTBEPCTHS B CTEHAX, IUIOLIA/Jb CEYEHUS KOTOPBIX IPHU
XKeNne300€TOHHOM TOKPBITUM WM CIUIONIHOM CKaTHOM KpOBJ€ M3 METAUIMYECKUX WIN JPyTuX
MaTepuaioB AobkHa ObiTh He MeHee 0,001 mmomamm mepexpoiTus. [lpu ckatHOil kpoBie u3
IITyYHBIX MaTepuajoB (acOECTOIEMEHTHBIX JIUCTOB, YEPENUIbl) YepJayHOe IPOCTPAHCTBO
BEHTWJIMPYETCSI 4epe3 3a30pbl MEXKJy €ro JIMCTaMH, I03TOMY BEHTWISLMOHHBIE OTBEPCTHUS
JIOITYy CKaeTCsl HE IIPENyCMaTpUBaTh.

8.20 Ilpu kpsllle ¢ XOJOAHBIM YEpPAAKOM TEIIOM3OJISIIUS YKIAIAbIBAETCS IO YepJadyHOMY
NEPEKPHITHIO. TEerION30JIAIIMOHHBIA CIIOM 10 MEepUMETpy 4Yepjaka Ha UIMPUHY HE MeHee 1 M
PEKOMEHJIyeTCsl ~ 3alluIlaTh OT  YBJIA@XHEHUA. DBEHTWIALMOHHBIE IIAXThl W BBITSDKKHU
KaHAJIM3AIMOHHBIX CTOSKOB MPH XOJIOJHOM YE€p/aKe C BBITYCKOM BO3yXa HAPYXKY JOKHBI OBITh
YTEIUIEHBI BBIIIE YEPAAYHOTO MEPEKPHITHUSI.

8.21 B xpsbllie C TEmIbIM YEPAAKOM YEpJayHOE IMPOCTPAHCTBO, HMMEIOLIEE YTEIJICHHBIE
HapyXXHbIE CTEHbl M YTEIUICHHOE KPOBEJIBHOE IIOKPHITHE, OO0OrpeBaeTcs TEIUIBIM BO3IyXOM,
KOTOPBIA TMOCTYMAET W3 BBITSHDKHOW BEHTWIALMHM aoMa. Jlis ynaneHus BO3ayXa M3 4epJadyHOro
IIPOCTPAHCTBA CJIEIYET IPeayCMaTpUBaTh BBITSDKHBIE LIAXThl 110 OJHOW Ha KaXAyl CEKIHIO.
YeprauyHoe MPOCTPAHCTBO CJIEIYET MOCEKIIMOHHO PAa3[eNUTh CTEHAMU HA U30JIMPOBAHHBIE OTCEKHU.
JIBepHblE NpOEMBbI B CTEHAaX, OOECIEUMBAIOIINE CKBO3HOM MPOXOJ IO YeplaKy, JIOJIKHBI UMETh
YIUIOTHEHHBIE TPUTBOPHI.



8.22 IInuThl MOKPHITHSA TEIUIOrO Yepjaka Ipu Oe3pyJOHHON KpOBJE IOJKHBI UMETh BEPXHUMI
KpOBENbHBIN croil He meHee 40 MM U3 MIOTHOrO OeToHa W GOpTOBBIE pedpa BhIcOTOM 100 MM.
[lnuTsl pekoMeHayeTcss MPOEKTUPOBATh ABYXCIOMHBIMHU, B TOM YHCIE C TEIJIOU30JSILIMOHHBIMU
BKJIQ/IbIILIAMH.

[ImuTel TOKPBITHA TEIJIOTO Yeplaka Iof PYJOHHYIO KPOBIIIO PEKOMEHIYETCS IMPOECKTUPOBATH
OJIHOCJIOMHBIMU U3 JIETKOTO OETOHA, B TOM YHUCIIE C TEPMOBKJIAAbIIIAMH, WIH TPEXCIOUHBIMH.

8.23  becueppauHble  MOKpPBHITHS ~ (COBMEIIEHHBIE  KpBIIIKM)  MOTYT  yCTpauWBaThCs
HEBCHTWIMPYEMBIMM U BEHTUIUPYEeMbIMU.  HeBeHTHIupyeMble — IOKPBITUA  CIEAYET
IIpeaycMaTpuBaTh B TEX ClydasX, KOIZJa B KOHCTPYKIMHM IIOKPBITHS ITyTEM IIPUMEHEHHS
NapoOM30JLALMU M JIPYTMX MEPOIPUATUN HUCKIIOYAETCd HEIOIyCTMMOE BJIATOHAKOIUICHUE B
XOJIOAHBIN IEepUOA roAa. BeHTuampyeMble NOKPBITHS HAIECKUT IPELyCMaTPUBATh B TEX CIydasX,
KOTrJja KOHCTPYKTUBHBIE MeEpbl HE 00€CHEeUHBAIOT HOPMAIBHOTO BIIAXXHOCTHOTO COCTOSIHUS
KOHCTPYKIHUH.

B xumplx m 06HICCTBCHHI)IX 3JaHUAX PCKOMCHAYCTCA IMPUMCHCHUC BCHTHUIIMPYCMBIX
COBMCIHICHHBIX KPbIIL.

8.24 PexomeHnnyemas KOHCTPYKUHUS OecuepJayHOro (COBMEIIEHHOI'0) BEHTHJIUPYEMOIO
HOKPBITHUS KPBIIIM MOKET COJIEPKATh CIIEIYIOIINE CIOU, CUUTasl OT HU)KHEW MOBEPXHOCTH!

- Hecyllast KOHCTPYKIUS;
- TAPOU30IUPYIOLIUI CITOMH;
- TEIJIOU30JIUPYIOLIUNA CIIOH;

- BEHTWJIMpYyEMasl MPOCIIOKKa, CIIyKallasi A yAAJICHHs BIard U3 KOHCTPYKLUU MOKPBITHS WIH
JUISL €TO OXJIaXKICHMS,

- OCHOBaHME TMOJ THIPOM3OALMIO (CTSDKKa WM KpOBEJbHAass IUIMTAa MpH  LIEJIEBBIX
BEHTHJIMPYEMBIX MPOCIIONKAX);

- MHOT'OCJIOMHBIN THIPOU30JIUPYIOLIUI KPOBEIBHBINA KOBEP.

Bomokuucteie TCIIJIONU3OJAINUOHHBIC MAaTCPUaJibl B BECHTHIIMPYCEMBIX IMOKPBITUAX HOOJIKHBI OBITH
3allMUIICHbI  OT BOSHCﬁCTBHH BCHTHUJIMPYCMOI'O BO3AyXa MMapOIpPOHUIACMBIMU IIJICHOYHBIMU
IMMOKPLITUSAMMH.

8.25 Ocymaromue BO3AyIIHbIE IPOCIOWKY U KaHANBI CIIEAyeT Pacloiarath Hajl TEIION30JIsIueit
WM B BepXHEH 30HE mocnenHeil. MUHUMaNIBHBIN pa3Mep MONEePeyHOro CeUeHHs 3TUX MPOCIOEK He
nomkeH ObiTh MeHee 40 mwm. [IpuTouHble OTBEpCTHS CIelyeT YCTpauBaTh B KapHHM3HOHM yacTu, a
BBITSDKHBIE - C IPOTHUBOIIOJIOKHOM CTOPOHBI 37aHUS WM B KOHbKe. CyMMapHOE cedeHHe Kak
IPUTOYHBIX, TAK U BBITSDKHBIX OTBEPCTHI peKkoMeHayeTcsl HazHauyaTh B mpenenax 0,002-0,001 ot
TOPU30HTAILHOMN MPOEKIIMH TTOKPHITHSI.

CaeTomnpo3padHble OrpaXAaolie KOHCTPYKIIUN



8.26 3amosHEHHE CBETONPOEMOB 3[aHUI BBHIMOJIHIETCS B 3aBUCUMOCTH OT TpapyCco-CyTOK
OTONMTEJIBHOTO TIEpUOoJa B BUJIE JBYXCIOMHOT0, TPEXCIOHHOTIO MM YETHIPEXCIOMHOTO OCTEKIICHUS
(CTEKIIOMaKeTOB WM OTAEIBHBIX CTEKOJ), 3aKPEIUIIEMOT0 B MEPEIUIeTax M3 MaJOTeTUIONPOBOIHBIX
MmaTepuanoB. JJii TOBBIMIEHUS TEIUIO3AIIUTEl OKOH C OTAEIbHBIMU CTEKJIAMH PEKOMEHIYETCs
NPUMEHEHHE CTEKOJI C TBEPIBIM CENEKTUBHBIM MOKpbITHEM (K-cTekio). HeoOxoauMeiM ycioBreM
NPUMEHEHHs] 3allOJJHEHUH CBETOBBIX NPOEMOB B INPOEKTUPYEMBIX 3/aHUSAX SBISIETCA HalMuue
ceptuukara coorBercTBUs cucteMbl ceprudukanun ['OCT P Ha BbIOpaHHYIO CBETONPO3pPaYHYIO
KOHCTPYKLHIO (OKOHHBIH OJIOK, 3¢HUTHBIN (hOHAPb, MAaHCAPIHBIA OKOHHBIH OJI0K).

8.27 Oxonnble 65oku u 6ankonHblie ABepu (TOCT 23166, TOCT 24700, T'OCT 30674) cnenyer
pa3meniath B OKOHHOM MpoeMe Ha Tryouny oopamirsromien "derseptu” (50-120 MM) oT TutockocTu
dacaga TEINIOTEXHUYECKH OJHOPOJHOW CTEHbl WM IOCEPEAMHE TEIUIOM3O0JSILMOHHOIO CJOos B
MHOTOCJIOMHBIX KOHCTPYKLUSAX CTeH. Pa3MenieHne OKOHHOro Oyioka M OajJKOHHOW JBEpH IO
TOJILIMHE CTEHbl PEKOMEHIYETCs IPOBEPATh IO pacyeTy TEMIEPATypHBIX IOJIEH W3 YCJIOBHS
HEBBINAJICHUSI KOHJIEHCaTa Ha BHYTPEHHEH IIOBEPXHOCTH OTKOCOB IpoeMa. Y3ed MPUMbIKAHUSA
OKOHHOTro OJI0OKa K CTEHOBOMY IpoeMy cienyeT BbINONHATH corsacHo ['OCT 30971. OxoHHble
0JIOKH CIIeyeT 3aKpeIIsTh Ha 00Jiee TPOYHOM CJIOE CTEHBI.

[Ipu BpIOOpEe OKOH M OaJKOHHBIX JABEpEd CielyeT OTAaBaTh MPEANOYTEHHE KOHCTPYKIUSM,
UMEIOIUM 110 mupuHe He MeHee 90 MM KopoOku. Pexomenayemas mupuna kopooku 100-120 mm.

8.28 3amnonHeHue 3a30pOB B NPUMBIKAHMAX OKOH M OAJKOHHBIX JIBEpe K KOHCTPYKLMAM
HapyXHBIX CT€H pPEKOMEHJYeTCS IMpPOEKTUPOBaTb C MNPUMEHEHHEM  BCIIEHUBAIOLIUXCS
CHUHTETHUYECKUX MaTepuajoB. Bce NpuUTBOpPH OKOH M OaJKOHHBIX JBEped JOJDKHBI COJEpXKAaTb
YIUIOTHUTEJIbHBIE MPOKIIAJKU (HE MEHEe JBYX) M3 CHJIMKOHOBBIX MAaTepUaioB UM MOPO30CTOMKOM
pPE3UHBL. Y CTAaHOBKY CTEKOJI CIIELyET IPOU3BOIUTH C IPUMEHEHUEM CUIIMKOHOBBIX MACTHK.

HOHyCKaCTCH IIPUMCHCHHC ,HBYXCHOP'IHOFO OCTCKJICHUA BMCCTO TpeXCHOﬁHOFO 51 OKOH H
0aJIKOHHEIX z[Bepeﬁ, BBIXOAIIUX BHYTPb OCTCKIICHHBIX HOHX(Hﬁ.

8.29 C nenpio opraHu3anuu TpedyeMoro Bo3ayxooOMeHa ClielyeT IpeaycMaTpuBaTh GOPTOUKU
B BEpXHEM YacTU OKOH, CIELUaTbHbIE MPUTOYHBIE OTBEPCTUS (KJIamaHbl) B OTPaKIAOILIUX
KOHCTPYKLHUSX, ILEJEBble TPUTOYHBIE YCTPOIICTBA B IMeEpelieTax OKOH WIM paMax,
BO3JIyXOIPOHHUIIaEMbIe TPUTBOPHI cormacHo Hopmam CHull 23-02. Bce Bo3myxomnmpuTOYHBIS
YCTPOICTBA TOJIKHBI OBITH PETYJIUPYEMBIMH.

8.30 ITpu pa3paboTke 00BEMHO-TUTAHUPOBOYHBIX PEIICHHIA MTPOCKTOB 3JIaHUH ClieyeT u30erarb
OJIHOBPEMEHHOTO pa3MelIeHHs] OKOH IO O0erMM HapyXHbIM CTE€HaM YIJOBBIX KOMHaT. B
MOMENICHUSIX TIIyOMHOM Oosee 6 M HEOOXOAUMO TMpeAyCMaTpuBaTh JBYXCTOPOHHee (Ha
MIPOTUBOTOIOXKHBIX CTEHAX) UM YTIIOBOE PACTION0XKEHHE OKOH.

8.31 3anonHeHne CBETONPOEMOB B MAaHCAPIHBIX KOHCTPYKIUSAX BHITIOTHSIOT B ABYX BapHaHTaX:

- B TUIOCKOCTHU TTOKPBITHS - OKOHHBIMU Os1okamu o ['OCT 30734;

- YCTPOMCTBOM JIIOKapeH, B KOTOPBIX BEPTUKAJIHLHO MOHTHPYIOT OKOHHBIe OJoku u3 [IBX u B
JIEPEBSHHBIX MEperieTax.



8.32 IIpu ycTpoiicTBE MaHCapHBIX OKOH CJIEIyeT NMpeayCcMaTpUBaTh HAJEKHYIO B SKCILTyaTalluu
THJIPOU3O0JISIUI0 MPUMBIKAHUA KPOBIM K OKOHHOMY OJioKy. [I70CKOCTH OTKOCOB HaKJIOHHBIX
CBETONPOEMOB B MAHCap/HBIX 3TaXkaxX CJEIYeT MPOEKTHPOBaTh MOJ yriioM 135° kK MoBepXHOCTH
OCTEKJICHHUSI.

8.33 B 3aBucmMoCcTM OT Ha3HA4YCHUSA 3CHUTHBIC q)OHapI/I BBIIOJHAKOT TIIYXUMH U
OTKPBIBAIOIIUMHUCH. B TIIyXuXx q)OHapﬂX HaaACKHEC BBITIOJTHACTCA IIPUMBIKAHUC
CBCTOIIPOITYCKAOMICTO 3allOJIHCHUA K OIIOPHOMY CTaKaHy. OTKpLIBaIOH_II/ICCSI 3CHUTHBLIC (I)OHapI/I
npe€aHa3sHA4YCHbI AJ1s1 BEHTUJIAUA HOMCHICHI/Iﬁ, a TaKKC Ui AbIMOYJAJICHUA BO BPEMS ITOXKapa.

8.34 OOmmMH >JI€MEHTaMH 3€HUTHBIX (hOHaped, MPUMEHSEMbIX B OOLIECTBEHHBIX 3JaHUSIX,
SIBJIIIOTCSL  CBETOIPOIYCKAIOIee 3allOJHEHHWE, OINOPHBIM CTaKaH, MEXaHU3Mbl OTKPBIBAaHUS.
CBeTomnpoITyCcKaIee 3arojHeHHEe MOXKET OBITh BBITIOJHEHO B BHJIE MHOTOCJIOWHBIX KYTIOJOB H
000JIOYEK U3 OpPraHUYECKOr0 W CHJIMKATHOI'O CTeKNIa, CTekiomnakeroB. ONOpHbIE CTaKaHb
W3TOTOBJISIIOT W3 JIMCTOBOW CTalld, XOJOJHOTHYTBHIX W CTaJbHBIX NpOQHUIEH, a TaKke U3
xKene300eToHa, KepaM3UTOOETOHa, acOecTolleMEHTa M JPYTHX MaTepuajoB U yTEIUISIOT
3G (GEKTUBHBIMU TEIUIOM3OJSIIIHOHHBIMU MaTepuanaMu. CTaKaHbl yCTaHABIMBAIOT 1O TEPUMETPY
CBETOIIPOEMOB B TOKPBITUSAX 34aHuil. OTKpbIBaeMble 3€HUTHBIE (DOHApHU, HCIOJIb3yeMble IS
JBIMOYIAJICHHS, JIOJDKHBI IMETh aBTOMAaTHYECKOE M JUCTAHIIMOHHOE YIIpaBIICHHE.

8.35 DieMeHTHI CBETOMPOITYCKAIOIIET0 3aN0THEHUS 3aKPEIUISIOT B KOHCTPYKIMH (HOHAPS uepes
yHOpyrue MpOKIaJKd M3 JIMCTOBOW PE3MHBI, PE3WHOBBIX MpoQuieil, moponusosa, repHUTa, a MecTa
NPUMBIKaHUS TEPMETU3UPYIOT ClIEHUATbHBIMU T€PMETHKAMHU.

9 METOOMKA NPOEKTUPOBAHUA TENNOBOW 3ALLUTbLI 30AHUN

[locne omnpeneneHuss HOPMUPYEMbIX 3HAYCHHH CONPOTHBICHHS TEIUIONEPEAde Koy 1O

nn

nokazaremsiv "a" ;6o "B" cormacHo CHwull 23-02 BBIMONHSIOT MPOEKTHPOBAHUE OTPAKIAFOIINX
KOHCTpYKUUH. [Ipr 3TOM paccUuTHIBAIOT MPUBEACHHOE CONPOTUBIICHUE TEIUIONepeaaye, NpuHUMast
pacueTHble 3HaYeHUs Kod((UlMeHTa TEeIIONPOBOAHOCTH B YCIOBUAX AKCIUTyaTauu A uiu b. Oto
COIIPOTHUBIICHUE JTOJKHO OBITh HE HUKE HOPMHUPYEMOT'O 3HAYECHHUsI, ONPEJICIIEHHOTO IO ITOKa3aTeNsIM
"a" nmu6o "B". [IpoBepsOT orpaxaarone KOHCTPYKIMU Ha o0ecriedeHrne KOM(OPTHBIX yCIOBUHN B
MOMEIICHUAX W Ha HEBBINAJIEHUE KOHJEHCAaTa B MECTaxX TEIUIONMPOBOAHBIX BKIIOYEHHUH COIJIACHO
nokaszaresnto "6".

B cootBerctBum ¢ pazgenom 5 CHull 23-02 mapyxHbIe Orpakaaroniie KOHCTPYKIMU 3TaHUH
JIOJKHBI yJTOBIIETBOPSITh:

- HOPMHPYEMOMY CONpPOTHBIICHHIO TEIUIONEPEaaue Ky, UL OZHOPOJHBIX KOHCTPYKLHH

HApy’>KHOTO OTpaXAeHus - mo XK,, ANS HEOJHOPOIHBIX KOHCTPYKIHMH - IO TNPUBEIEHHOMY

L

', TP JTOM JOJKHO COOMomaThest ycnosue £, (mmm R])

COIIPOTUBJICHHUIO TCILIONEPEIAUC H

ERreg;



- pacueTHOMY TEMIIEpPAaTypHOMY Iepemnany iy MeXIy TeMIEpaTypoll BHYTPEHHErO BO3AyXa U

TEMIIEpAaTypOll BHYTPEHHEH IOBEPXHOCTH OTPAXAAIOUIEH KOHCTPYKLMH, OINpEAeIsieMOMy [0
dopmyie (4) CHull 23-02; mpu 3TOM pacueTHbIN TeMIepaTypHbIi Mepemnaja He TOJKEH MPEBbIIIaTh
HOPMHUPYEMBIX BEJIMYMH £y , ycTaHOBJIEHHBIX B Tabaume 5 CHull 23-02;

- MUHUMAaJIHON TeMIIepaType, paBHOM TeMIIepaType TOUKH POChl f; NPU PACUETHBIX YCIOBHAX

BHYTPH IIOMEIICHHMS Ha BCEX YYaCTKax BHYTPEHHEH NOBEPXHOCTU HAPYKHBIX OrPaXKJICHHUM C
TEMIIEPATYPAMU Ty 3 TIPU 3TOM JJOJDKHO COOTIONATHCS YCIIOBUE Toy 2 £ -

II NBCACHHOC COIIPOTHUBJIICHUC TCILIIOIICPECAAUC Rr JJI1 HApYXHBIX CTCH CICAYET paCCUHUThIBATh
o

st pacana 3maHUS JIMOO TSI OJHOTO MPOMEXKYTOYHOTO 3TaXKa C YYETOM OTKOCOB MpOoeMOB 0e3
ydeTa MX 3aroJIHCHUH C MPOBEPKOW YCIOBHs HA HEBBINAJCHUE KOHJCHCATA HA y4acTKax B 30HAX
TCIUIOMPOBOJIHBIX BKJIFOUCHHUH.

[IpoBoaAT caeayrolue pacyeTHO-IIPOEKTHBIE ONEPaALUH:

a) OMpEACISIOT YCJIOBHS OKCIUTyaTallid OrPaKJAIONIMX KOHCTPYKLUHUH B 3aBHCUMOCTH OT
BJIA)KHOCTHOTO PEXMUMa MOMELICHUH U 30HBI BIAXXHOCTH paiioHa cTpouTenbcTBa cormacHo CHull
23-02 wm ycraHaBIMBAaIOT B 3aBUCHMOCTH OT YCJIOBUH OJKcIulyaTaumu A win b pacuerHble
TEIUIOTEXHMYECKUE MOKA3aTeIH CTPOUTENBHBIX MAaTEPUaOB M HM3IEIHi, IPUMCHEHHBIX B IPOCKTE
COTJIACHO JaHHBIM, IPUBE/ICHHBIM B TIpUIoxKeHuu /1

0) A7 TEIIOTEXHUYECKU HEOAHOPOIHBIX HAPYKHBIX OTPAKIAAIONIUX KOHCTPYKIUH, COACPIKAIINX
YTJIBbI, IPOEMbI, COEIUHUTEIBHBIE AIIEMEHTHI MEX/1y Hapy>KHBIMH OOJMIIOBOYHBIMU CJIOSIMU (pedpa,
LIMOHKH, CTEpPXKHEBBIE CBSA3M), CKBO3HbIE U HECKBO3HBIE TEIUIONPOBOAHBIE BKIIOYEHMS,
OCYIIECTBIISIOT TEIIOTEXHUYECKUII pacueT BBIOPAHHBIX KOHCTPYKTHBHBIX PEIICHHW Ha OCHOBE

pacueTa TeMIEpaTypHBIX MoJel. [l MHOTOCIOMHBIX OrpakIeH il BO3MOKHO ONpeeIeHre R 110

dopmyne (11) ¢ ucrnonb3oBanueM pacuera K03pPHUIMEHTa TEMIIOTEXHHUYECKOH OJTHOPOAHOCTH 7 TIO
dopmynam (12) u (14). JIns MHOTOCIOWHBIX OTPXACHHA C METAUIMICCKUMHU OOJIUIIOBOYHBIMH

ciosiMu R, HpearouTUTENBHO OIpPEeNsTh cormacHo 9.1.8;

B) IpHMBEJEHHOE CONPOTHMBIEHHE TeIvonepenade X, CBETONPO3PA4YHbIX KOHCTPYKIHMI
NPUHUMAIOT 110 Pe3yJIbTaTaM CepPTU(UKAIMOHHBIX MCIBITAHUH, MPOBECHHBIX aKKPEAUTOBAHHBIMU
MCIIBITATENbHBIMU J1a00paToOpusMU. IIpM OTCYTCTBMHM JaHHBIX HCIBITAHHN R, CBETONPO3Pa4dHbIX

KOHCTPYKIHUI BO3MOKHO IIPUHUMATBH 110 NPUIIOKEHUIO JI;

I') IPUBEACHHOE COMPOTHUBIICHHE TEIUIONEpeadye TEeIUIoro uepiaka M TEeXIOAMNOJbs (10jBaja)
ONPEACNISAIOT B COOTBETCTBUU € 9.2 1 9.3;

Jl) IpUBEJICHHOE CONPOTHMBIEHHUE TEILIONepeaaue OrpakIarolMX KOHCTPYKIMIA 110 IpyHTy R,
paccuntbiBatoT corniacio CHull 41-01.



9.1 HECBETOIMNPO3PAYHbIE OrPAXAOAIOLLMUE KOHCTPYKLUN

9.1.1 Tepmuyeckoe CONMPOTHBICHUE F M2-°C/BT, OJTHOPOJTHOTO CJIOS MHOTOCIJIONHHOM
OTpaKJaronied KOHCTPYKIMH, a TaKKe OJIHOCIONHOM Orpa)kIaroniedl KOHCTPYKIUU CIETyET
oTpeneNiTh 1o popmyJe

R=34arx, (6)

rac & - TOJIIHMHA CIIOS, M;

A - pacdyeTHbI KOA(PUIMEHT TEIIONPOBOIHOCTH MaTepHuana cios, B1/(m-°C), npuHuMaemMblit
coraacHo 5.3.

Tepmuueckoe cONpOTUBICHUE OrpaKJaroIell KOHCTPYKIUU R, M -°C/BTt, ¢ nocieaoBaTelbHO

PacnoJIO’KCHHBIMA O JHOPOAHBIMU  CJIOAMHU  CICAYCT OHNpCACIATb KaK CyYyMMY TCPMUUCCKUX
COHpOTI/IBHeHI/Ifl OTACIBHBIX CJIIOCB

Rk=Rl+Rz +"'+RH+REI’ (7)

rac le Rg, +, Rn - TCPMHUYCCKUC COMPOTUBIICHUSA OTACIIbHBIX CJIOCB orpaxcz(alomeﬁ KOHCTPYKIHH,

Ve -°C/BTt, onpenensemMsie 1o ¢popmyie (6);

K,; - TepMHYeCcKOe CONPOTUBIIEHHUE 3aMKHYTOH BO3AYIIHOW IMPOCIOHKH, NPUHUMAEMOE IO

Tabymue 7.

Tabnuna 7 - TepMuueckoe CONPOTUBICHUE 3aMKHYTBIX BO3IYIIHBIX TPOCIOEK

TonmuHa Tepmuueckoe CONPOTUBICHUE 3aMKHYTON BO3IyIIIHOW MTPOCIIONKH
BOS,Z[yIPHOI/I Rﬂ.; M 2 .°C/Bt
IIPOCIIONKH, M
TOPU30HTAIILHOM IIPU ITIOTOKE TOPU30HTAIILHOM IIPU IIOTOKE
TEIUIOTHI CHU3Y BBEPX U TEIJIOTHI CBEPXY BHU3
BEPTUKAJIBHOU

IIPU TEMIIEPATYPE BO3LyXa B IPOCIIONKE

MOJIOKUTECIIBHO | OTPUIATCIBHO MOJIOKUTEILHOMN OTpI/II_IaTCJIBHOﬁ

v

i i
0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19

0,03 0,14 0,16 0,16 0,21




0,05 0,14 0,17 0,17 0,22

0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2-0,3 0,15 0,19 0,19 0,24

[Ipumeuanue - [lpum HanMuMM HA OJHOM WM OOEHX TMOBEPXHOCTSAX BO3MYIIHOW
IIPOCIIONKH TEIJIO0TpaXKarolen AIFOMUHHUEBOU ¢donbru TEPMUYECKOE
COIMPOTHUBIICHUE CIIEYET YBEJIMYUBATh B JIBa pasa.

2 . ooy
9.1.2 Conportusnenue temonepenaue &,, M~ -°C/BT, 0JHOpOIHON OJHOCIOMHOW WM

MHOTOCJIOMHON Orpaxkaaromeld KOHCTPYKLIMH C OJHOPOAHBIMH CJIOSMH WM OTrpaXkIaromien
KOHCTPYKLIUU B YJaJICHUH OT TEINIOTEXHUYECKMX HEOAHOPOJHOCTEH HE MEHEE YeM Ha JIBE TOJIILUHBI
Orpa)k1aroliei KOHCTPYKIMU CIIEAYET OMPEAEIATh 1Mo hopMyie

Ry = Ry + Ry + Ry, (8)
rae Fy =1/, @y - K09OQUIUEHT TenI00TJaul BHYTPEHHEH MOBEPXHOCTH OIpaXKIAIoIINX
KOHCTpYKIUi, BT/(M 2 -°C), npuaumMaembi 1o Tabmune 7 CHull 23-02;

R =lWo, , gy - KOOOOUIMEHT TEIIOOTHAYd HApy KHOW MOBEPXHOCTH OrpakIarollei

. 2 .
KOHCTPYKUMHU JUIs YCJIOBHM XosiomHoro mnepuoga, Bt/(m~:-°C), npuHumaemblii mo Tabiaune 8
HacToswero Ceoaa npasu,

A - 10 xe, uTo U B hopmyie (7).

Tabmuuna 8 - KoapduumeHT TemnooTnaun Hapy>KHOW TOBEPXHOCTH X,y JUIS YCJIOBUH

XOJIoAHOT'O Iepuoaa

N Hapy>kHast TOBEPXHOCTh OTpaskJaroInX Koadduuuent rernootnayun
ILII. KOHCTPYKLHH &1 » BT/(M 2 Q)
1 |HapyXHBIX CT€H, MOKPBITUNA, MEPEKPHITUN Haj 23

npoe3gaMM WM HaAg  XonoaHeIMu  (6e3
OTpaXJAIOUIMX  CTEHOK)  MOJNONBIMU B
CeBepHOIi CTPOUTENIBHO-KIMMATUYECKOM 30HE

2 |[lepexkppiTuii HaAg XOJOAHBIMH IOJBAJIaMH, 17
COOOIIAIONTUMHUCS C  HAPYXXHBIM  BO3IYXOM;
MEPEKPBITHIA HaJ XOJIOTHBIMHA (c




OFpa)I()IaIOHII/IMI/I CTeHKaMI/I) IIOAITIOJIbAMU nu
XOJIOZAHBIMHU 3TakaMu B CeBepHOM CTPOUTEIBHO-
KJIMMaTUYECKOU 30HE

3 |IlepekpsiTHii YepJauyHbIX u Haj 12
HEOTAIUTMBAEMBIMH TIO/IBAJJAMH CO CBETOBBIMH
poeMaMH B CTEHAX

4 | IlepexpoiTuii HaJ HEOTaILUIMBAEMbIMU 6
nojBajaMu 0e3 CBETOBBIX NPOEMOB B CTEHaX,
PACIIOJIOKEHHBIX BBIIIE YPOBHSA 3€MJIM, M Hal
HEOTAIUIMBAEMbIMU TEXHUYECKUMU ITOAIOIbIMM,
PaCIIOJIOKEHHBIMHU HU>KE YPOBHS 3€MJIN

[Ipy HasMuMpM B OrpakJarIIe KOHCTPYKIMHM IPOCIIOMKHM, BEHTWIMPYEMOW HapYKHBIM
BO3/yXOM:

a) CJIOM KOHCTPYKLHMH, pAacCIOJIOKEHHbIE MEXIY BO3IYIIHOM MNPOCIOHKOM M HapyKHOM
MOBEPXHOCTHIO, B TEINIOTEXHUYECKOM pacueTe He YUUThIBAIOTCS;

0) Ha TOBEPXHOCTH KOHCTPYKIUH, OOpAIlEHHOW B CTOPOHY BEHTUJIMPYEMOW Hapy>KHBIM
BO3/yXOM TMPOCJIOHKH, cjelyeT NpUHUMAaTh Ko3hduuueHT TemnooTnaun ¢ ,,; paBHbM 10,8

Br/(m?-°C).

9.1.3 TennoTeXHUYECKUN pacueT HEOJHOPOJHBIX HAPYKHBIX OrpakAarolUX KOHCTPYKIIUH,
COJIEpIKalX YIJIbI, TPOEMBbI, COEIMHUTENIbHBIE AJIEMEHTHI MEXIy HapyKHBIMU OOJUIIOBOYHBIMU
cinossiMu  (pebpa, IIMOHKH, CTEP)KHEBBIE CBS3M), CKBO3HBIE M HECKBO3HBIE TEIIOMPOBOIHBIE
BKJIIOUEHUS, BBIMOJHSIIOT HAa OCHOBE pacyeTa TEMIIEpaTypHBIX IOJIEH M0 MPWIOXKEHUI0 M.

2 . o
[IpuBeeHHOE CONPOTHBIEHUE Temonepenade X, , M*:-°C/BT, HEOJHOPOIHON Orpaxkaaromeii

KOHCTPYKIIMHU HITH €€ y4acTKa (parMeHTa) cieayeT OnpeaelsaTh o GopMyJie
R; = Hl:f'inf Loy )*’q’f ¢, (9)

o o 2
rae A - mIomaab HEOJHOPOIHOM OrpakJaroliell KOHCTPYKIMHM Wid ee (parMeHTa, M*, Mo
pa3Mepam ¢ BHyTpEHHEH CTOPOHBI, BKIII0Uasi OTKOCHI OKOHHBIX TIPOEMOB;

{/ - CyMMapHBII TEIJIOBOM MOTOK 4Yepe3 KOHCTPYKIHWIO Wi ee (parMeHT turomanpio A, Br,

omnpeJieNsieMblii Ha OCHOBE pacuera TemriepaTypHoro mnoijis Ha OBM nmubo skcnepuMeHTaNnbHO MO
I'OCT 26254 viu 'OCT 26602.1 ¢ BHyTpeHHEH CTOPOHBI;

# - KOO(pOUIHMEHT, NMPUHUMAEMBIA B 3aBUCHMOCTH OT IOJIOKEHHUSI HApPYXHOH MOBEPXHOCTH
OTPXIAIONINX KOHCTPYKIMH 10 OTHOUICHUIO K HAPY)XKHOMY BO3/yXY, NMPUHUMAEMbIH COTJIACHO
tabmume 6 CHull 23-02 ¢ yueTom mpuMedaHus K 3TOH TabIuIe;



fis - PacueTHas TeMIIepaTypa BHYTPEHHETo Bo3ayxa, °C, mpHHHMaeMas COIJacHO YKa3aHHSIM
5.2 nactostiero CBojia mpaBui,

{,;; - pacdeTHas TemIlepaTrypa HapyKHOro Bo3ayxa, °C, mpuHHUMaeMas COIJIaCHO yKa3zaHusMm 5.1
Hacrosiiero CBojia mpaBu.

Metonuka U TpuUMeEpbl  ONpeeNieHUus IPHUBEACHHOIO COMNPOTHBIIEHUS TeIUIoNeperade

OrpaXKJAKIIUX KOHCTPYKLMH Ha OCHOBE pacyera TEMIEPATypHBIX II0J€M Ha KOMIIBIOTEpE
IIPUBEJEHBI B IPUIIOKEHUHA M.

I[Ip¥BeIEHHOE COMPOTHBIICHUE TEILIONEpeaade X, BCEH OrpakIarollell KOHCTPYKIUH CIEIyeT
OCYILECTBIIATH 1O popMmyIie

m
&) - anZ 41 82) (10)
i=

r . o o
rac _1‘11-, Rﬂ,i- COOTBCTCTBCHHO IIOIIAAb -0 Y4YaCTKa XApPAaKTCPHOM YaCTU OrpaXKAarolicu

2 2
KOHCTPYKLUHU, M ~, ¥ €ro MPUBEICHHOE CONPOTUBIIEHUE Teronepeaaye, M~ -°C/BT;

o 2.
A - O6III35[ miom@anab KOHCTPYKIMH, paBHAsA CyMME IIJIOIAACH OTACIIbHBIX YYaCTKOB, M,

b - YHUCIIO Y4YaCTKOB orpaxcz(afomeﬁ KOHCTPYKOHUHU C  Ppas3IM4HbIM  HPHUBCIACHHBIM
COIIPOTUBJICHHUEM TCILIOINICPCaAUC.

9.1.4 JlomyckaeTcsi IpUBEIEHHOE CONPOTHBIIEHWE XapaKTEPHOIO i-Tr0 y4acTKa OrpaKIaroliel

KOHCTPYKIMH &, ONPENENATh OJHAM U3 CIIEAYIOIINX METOIOB:

a) mo opmyie

¥ &on
R, = r, (11)
e RS™ - CONpOoTHBIIEHME TeIIONepenade i-ro ydacTKa OJHOPOJHOW Orpakuaromiei
2

KOHCTPYKIIUH, otipenensemoe mo Gopmynam (8) u (9), m “ -°C/Br;

¥ - KOYPOUIMEHT TEIJIOTEXHUYECKOW OJHOPOAHOCTH i-TO ydYacTKa OTpaXKIaromieit
KOHCTPYKIIMHY, YYUTHIBAIOIINN BIUSHUE CTHIKOB, OTKOCOB IIPOEMOB, 0OpaMIISIONINX pedep, THOKUX

CBSI3€M M IPYTUX TEIJIONPOBOJIHBIX BKIIOUEHHMH, onpenensemsblil o 9.1.5, 9.1.6;

6) mo ¢opmyine (8), rae £ ciegyeT 3aMEHMTh Ha MPUBEACHHOE TEPMUYECKOE CONPOTHBIICHHUE

yudacTka R} , paccuutbizaemoe 110 9.1.7 nu6o 9.1.8;

B) cornacHo 9.1.3 15 y4acTKOB KOHCTPYKIIMIA, HE mpuBeaeHHbIX B 9.1.5-9.1.8.



9.1.5 J1ns maocKuX HEOJHOPOIHBIX OrPa)KIAl0IINX KOHCTPYKLUN, COAEepKAIIUX IPUBEACHHbIC B
npuioxeHnu H TennonpoBoaHble BKIIOUEHUs, KO3()(UIIMEHT TeIUIOTEXHUYECKOW OHOPOIHOCTH 7
JIOITyCKAeTCs OMPEeIIsATh 1Mo Gpopmyie

-1
m
r=r TR R | (12)
=1
rae A4 - To ke, uro u B popmyie (10);

#2 - qUCJIO TCIUIOIIPOBOAHBIX BKJIIOUCHUI KOHCTPYKIHH,

iy, }_’1 - COOTBCTCTBCHHO IIMPHUHA U AJIMHA I-TO TCIUIONPOBOJHOTO BKIIFOUCHUA, M;

k; - k03(puumenT, 3aBUCALIMA OT THINA i -IO TEIUIONPOBOAHOIO BKIIOYEHUS, IPUHUMAEMBbIN

JUIsT HEMETAJUTMUECKHX TeIUIONPOBOAHBIX BKItoueHuM mno tabmuue H.1 npunoxenus H, s
METANTNYECKHUX TETUIOMPOBOIHBIX BKIFOUEHUH 110 hopMyIie

K =10%,87 1[aRET), (13)

rae t; - koappuuueHT, 3aBUCIUI OT TUIIA TEIUIONPOBOJAHOIO BKIKOYEHUS, IPUHUMAEMBIH 110

tabnuue H.2 npunoxenus H;

&

y4acTKa OrpakJIaroleil KOHCTPYKIIHH;

i, A - TONILIMHA, M, M KO3(QUUMEHT TemionpoBogHoctd, B1/(M-°C), yremmurens i-ro

R filels! o 26
0.1 4 - CONPOTUBJIEHME TEIUIONEPEaaUe Orpaxaaromed KkoncTpykuuu, M*-°C/Br,

COOTBETCTBEHHO B MECTaxX i-TO TEIIOMPOBOTHOTO BKIIOYCHUS W BHE ITOTO MECTa, OINPEIeIIIeMOoe
o ¢popmyse (8).

[IpuMephl onpeneienust R, Orpakaaromeil KOHCTpYKIMU ¢ momoinsio dopmyn (12) u (13)
NIPUBE/ICHBI B TPUIOXKeHUU H.

9.1.6 Jlns TpexXCIOWHBIX IKEJIe300€TOHHBIX OTPAXKAAIONIUX KOHCTPYKIHH € 3PQPEKTHBHBIM
YTEIUTUTENIEeM Ha THUOKUX METATUYECKUX CBS3SIX, JKENEe300€TOHHBIX IIMOHKAX, CKBO3HBIX U
MEPEKPECTHBIX pedpax Kod(h(GUIHMEHT TEIUIOTEXHUYECKON OJTHOPOAHOCTH # CIIEYeT OMpenesaTh Mo

dbopmyite

m -1
r= 0 a3 )| 14

1=1

rae A, # - 1o ke, uTo U B popmyie (10);



2 .
A, f; - mnomane 30HbI, M“, U KO3((UIMEHT BIUAHUA i-TO TEIUIONPOBOJHOTO BKIIIOYECHMS,

orpenenseMble Ul OTAEIbHBIX 31eMeHTOB 1o GopmynaMm (15)-(18) u no Tabnuue H.3 npunoxenus
H.

HJ'IOH.IB,I[B _1‘11 30HBI BIUSHUSA i -TO TCIJIOMMPOBOJHOI'0 BKJIKOUCHUA MPU TOJIIMHC IMaHCIIN 33 , M,
ompenensiercs mo Gopmynam:

a) 7151 CTHIKOB JUJIMHOM {, M
4 =1,; (15)
0) /17151 TOPU3OHTAIBHBIX ¥ BEPTUKAJIBHBIX OKOHHBIX OTKOCOB JITHHON COOTBETCTBEHHO 4, {7, M
A =28,( +1)+ w82, (16)
B) JIJIsl TETJIOMPOBOIHBIX BKIIFOUEHUH MPSIMOYTOIBLHOTO CEUEHUS IUPUHON @& M BBICOTOH & , M
A =la+28,)b+28,); (17)

I) JJi TEIUIONPOBOJIHBIX BKIIOUEHHUH Tuna "ruOKuX cBsizel" (paclopKy - MINUIbKU, PACIIOPKU -
CTEp>KHHU U TIp.)

4 =452, (18)

9.1.7 I MIIOCKUX OrpakKAArOIINX KOHCTPYKIUH C TEIIONPOBOAHBIMU BKIIOUEHUSAMH TOIIIUHOM
6onbmie  50%  TONIIMHBI ~ OrPaXKAEHHUSA, TEIJIONPOBOJHOCTh  KOTOPBIX HE  IPEBBIIIAET
TEIUIONPOBOJAHOCTH OCHOBHOIO Matepuana Oojee uyemM B 40 pa3, NpHBeIEHHOE TEPMHUYECKOE
COIIPOTHBIICHUE ONPEAEIAETCS CIECAYIOIMM 00pa3oM:

a) IUIOCKOCTSIMM, TapajUIeJbHBIMH  HANpPaBICHUIO TEIJIOBOTO IOTOKAa, Orpa)aaromiast
KOHCTPYKLUS (WIN 9acTh €€) YCIOBHO pa3pe3aeTcs Ha yYacTKH, U3 KOTOPBIX OJHU YYacTKH MOTYT
OBITH OJTHOPOAHBIMHU (OJHOCIOWHBIMM) - U3 OAHOIO MaTepuasa, a Jpyrue HEOTHOPOIHBIMU - U3
CJIO€B C pa3iIW4YHBIMM MaTepHAIAMH; TEPMUYECKOE COIPOTUBIICHUE OrPAXKIAIOLIECH KOHCTPYKLIUHU

R,r, M2~°C/BT, ompenensercs no ¢opmyne (10) NpUMEHUTENTPHO K TEPMUYECKOMY

CONPOTUBIICHUIO, T/IE€ TEPMUYECKOE COMPOTUBICHUE OTIAEIABHBIX OJHOPOJHBIX YYaCTKOB
KOHCTPYKITUHU ompenensieTcs mo ¢popmysie (6) wim 1o dopmyre (7) At MHOTOCITONHBIX YU4aCTKOB;

0) TMJIOCKOCTSAMH, TEPIEHAUKYJSIPHBIMU HANpPABICHUIO TEIUIOBOTO IIOTOKA, OTPakIaroIiast
KOHCTPYKLUS (MJIM 4acTh €€, MPUHATAs JJIs ONpEeaesieHUs] &,7) YCIOBHO pa3pe3aercsl Ha CIOH, U3
KOTOPBIX OJTHU CJIOU MOTYT OBITh OJTHOPOJIHBIMU - U3 OJHOTO MaTepuaia, a Ipyrue HeoJHOPOAHBIMU
- W3 pa3HbIX MaTepuanoB. TepMUYecKOoe COMPOTHBIECHHWE OJHOPOJIHBIX CJIOEB OINpeAeNseTcs MO
dopmyne (6), HeomHOpPOAHBIX cioeB - 1o ¢dopmyne (10) u TepMHUEeCKOe CONPOTUBIECHUE
OrpaXJammed KOHCTPYKIMH KRy - Kak CyMMa TEPMHUYECKHX CONPOTHBICHHUH OTAEIBHBIX
OJIHOPOJIHBIX M HEOJTHOPOAHBIX CJIOEB - IO popmyiie (7).



[IpUBEIEHHOE TEPMUYECKOE CONMPOTHBICHHE K Orpakaromedl KOHCTPYKIHMH CIETyeT
oTpenensTh o popmyJe

RL=(R,r + 2Ry (3. (19)

Ecnu BenmmumHa R, TpeBbIIaeT BeIMYMHY Sy Oomee yem Ha 25% wim orpakpaarorias

KOHCTPYKILUSI HE SBJISETCA IUIOCKOM (MMEeT BBICTYNbl Ha IOBEPXHOCTH), TO MPUBEICHHOE
COIPOTHUBJICHUE TEIUIONEPEIaue OrpaXKAarolled KOHCTPYKIMH CIEYET ONpPeNesTh B COOTBETCTBUU
c9.14.

9.1.8 Jlns TpexCIOWHBIX MaHeseH, COCTOSAIMMX U3 JBYX METAJUIMYECKHX JHCTOB, 3(PeKTUBHOIM
TEIUIOM3OJSIIMM  MEXKJIY HHUMH M COEIUHUTENIbHBIX METaNIMYECKUX DJEMEHTOB (mpoduiieH,
CTep)KHEH, OOJITOB), IOJHOCTBIO WM YAaCTHYHO IPOHU3BIBAIOIIMX TONILY TEIUIOU3O0JSAILHH,
IIPUBEIEHHOE TEPMUUECKOE CONPOTUBIIEHUE ONPENEISAIOT CIEAYIOIUM 00pa3oMm:

- KOHCTPYKIUA YCJIIOBHO PACUICHACTCA Ha OAHOPOAHBIC 3JICMCHTLHI, TCILUIOBBIC COIPOTHUBJICHUA

KOTOPBIX PACCHUTBIBAKOT I10 IMMPUITIOKCHUTO I1. 3arem KOHCTPYKIUS IMPEACTABIISICTCA B BUAC LICIIU U3
TCIIJIOBBIX COHpOTHBJ’ICHHfI, 06p33}’IOHlI/IX IMOCJICA0BATCIIbHO-TIAPAJIJICIIBHBIC YUACTKH, AJId KOTOPBIX

,
paccuMThIBaeTCSl NpPUBEIEHHOE TemioBoe comporuBieHue o , °C/Br. Ilpuuem ywactku c
napauleIbHBIMU BETBSMH II€MH C TEIIOBBIMU CONPOTUBICHHSAMH £ W £ PACCUHTHIBAIOTCS IO

dbopmyne
" =lpp"ip"+0"), (20)

a YYaCTKH C I0CJICAO0BATCIbHBIMU TCINIOBBIMHU COIIPOTUBJICHUAMU - CYMMHPOBAHHEM HX
TCIIJIOBBIX COHpOTPIBJICHPIfI.

[IpUBeIEHHOE TEPMUYECKOE COMPOTHBIEHAE R , M 2 -°C/BrT, onpeneistoT no ¢popmyie
Rl =074, (21)

rae A - 1o ke, uto u B hopmyute (10).

9.1.9 TlpuBeneHHOEe CONMPOTUBIICHHE TEIUIONEPEaaue HAPYKHBIX CTEH ONPEEISIETCS Ha OCHOBE

,
pacueTa NPUBEACHHOTO CONPOTHBIIECHUS TeILIonepeaaye pacana snanust Kg; , mo popmyne

R}rzs = ﬂfas "'IJE[H:' f Rgz' )= ﬂﬁz.s -"IE[A! "III:r!'RO!' )]1 (22)

n

2.

rae A s = > A - momane Beex ¢acaoB 31aHus, 32 HCKITFOUCHHEM IUIOIIA N TPOEMOB, M ™ ;
i=1

4 mIomassp i -ro pparmenTa (manenu) acana 3maHus, M 4 ;



R}, - IpUBENEHHOE CONMPOTHMBIEHUE TEIUIONEPenade i-ro (pparmenta (manenn) dacana 3nanus,

M2 -°C/BT;

#; - KOO UIMEHT TeIJIOTEXHUYECKON OJJHOPOAHOCTH i -TO (parMenTa (manenu) dacaja 3aaHus,

orpenenseMslii o ¢popmynam (12), (14);

£, - compoTHBIIeHHE Terulonepenadye i-ro (parmenra (manenu) ¢acana 3JaHUS BIAIA OT

o 2
TEPMHUUYECKHUX HEOJHOPOTHOCTEH orpakaeHus, M -°C/BT.

OparmenToM ¢acaga KHPIUIHOTO, OpycyaToro, MOHOJHMTHOTO 3IaHHS CJICAyeT MNPUHUMATH
YYaCTOK HapY>KHOU CTEHBI i -T'0 TIOMEILICHUS 31aHUS.

B CIydyac CCJIM BCC CTCHBI q)aca,ua 30aHrud MUMCHOT OJAMHAKOBOC KOHCTPYKTHMBHOC PCIICHHUC C
COIIPOTUBJIICHUEM TCILIOIIEpECAAUYC II0 IJIaau Roa IMPUBCACHHOC COIIPOTHUBJICHUC TCILIOIIEpPEAAUC

dacana onpenensiercs o Gopmyie

R}as = Rorfa.s 1 (23)

TAC 7gys - KOOQQUUMEHT TEIIOTEXHUYECKON OAHOPOAHOCTH (pacaja 31aHMs, ONPEACISCTCS 10

bopmye

(/7). (24)

Mx

1

n n
Fias = Jq_,f':zs ’f_zi[ﬂ:' ”3) = _Zlﬂz'f
i= i=

1l
—_

r
HpHMep pacue€Ta NMpUBCACHHOI'O COIIPOTHUBICHUA TCILIOIICpEaAAqC (bacaﬂa KHJIOTO 3JaHUA Rﬁzs

IMPUBCJACH B IIPUTTOKCHUHN K.

9.1.10 TlpuBeneHHOE COMPOTHBICHHUE TEILJIONEpeaade 3aroJHEHUH CBETOBBIX MPOEMOB (OKOH,
OanKoHHEIX jBepeil u (onapeit) R, M2-°C/BT, onpenensatoTr corjacHo 9.1.3 Ha ocHOBaHUU
pacdyeTa TeMIepaTypHBIX Tmosed Jmbo »3kcrnepumeHtanbHo mo ['OCT 26602.1. Jlomyckaercs
ompenenats Ry mnpubmmkenHo no ¢opmyne (10), yuuThiBas MIOWAAM U CONPOTHBIEHHUS

TerIonepeiade HEMpPO3pavyHON YaCTH U TEPMHUUECKH OJTHOPOIHBIX 30H OCTEKIJICHHUS, YCTAHOBICHHBIX
B cootrBeTrcTBUU ¢ ['OCT 26602.1.

9.1.11 IlpuBeneHHOE CONPOTHUBIIEHUE TEIUIONEpENadye KOHCTPYKLUMH CTEH M IOKPBITHH CO

,
CBETOBBIMH TIpoeMaMHu & cieayeT omnpeneisatsh mo ¢opmyie (10), yduTeiBas IUIOMATH H
IIPUBE/ICHHBIE CONPOTHUBIICHUS TEIUIONEpPEade 3allOJIHEHUN CBETOBBIX IpoeMoB 1o 9.1.10 u
HEIPO3PAYHbIX YYAaCTKOB CTE€H M MOKPBITHM 110 9.1.3.

9.1.12 IIpuBeIeHHOE CONPOTHBIIEHHE TEIIoNeEpeaade X, Ve -°C/BT, 1I0JI0B Ha TPYHTE, IOJIOB

Ha JIaraxX, a TaKXe CTEH MOJBATbHBIX ITAXKEH M TEXHUYECKUX IOJBAJIOB, PACIOJOKEHHBIX HUXKE
YPOBHS 3€MJIH, CJIEyeT ONpeAeaTh Mo npuaoxeHuto S. J[s moaBaioB U 4epaakoB, COAEpIKAIIUX



HCTOYHHMKHU JOIIOJIHHUTCIBbHBIX TGHHOBLII[CJ'ICHI/II‘/JI, TEMIICpAaTypa BO3AyXa B HHUX IUIA pacycTa R_:
OIPEACIIACTCS U3 YCJIOBHP'I TEIIOBOro OajgaHca COIIacHO noapasacity 9.3.

9.1.13 Temneparypy BHYTPEHHEH IOBEPXHOCTH 7, °C, OJHOPOJHOW OJHOCIONHOW WIH

MHOTOCJIONHOHN OrpakJarolieil KOHCTPYKIMH C OJHOPOIHBIMH CIIOSIMH CJICIyEeT OINPEIENATh TI0
dbopmyne

Tai =lims ~ [?g[fmf “lon j]’r[Ro':":’nf ) 1 (25)

THE #, Es, Loy - TO XK€, UTO U B popmyiie (9);

O, By - TO K€, UTO U B (hopMmyre (8).

TemnepaTypy BHYTpEHHEH MOBEPXHOCTU 7., °C, HEONHOPOAHON Orpa)kIarolell KOHCTPYKIMH
1O TEIUIONPOBOJHOMY BKJIIOUEHHIO HEOOXOJUMO IMPHHHMMATh Ha OCHOBAaHMHM pacyera Ha OBM
TeMIepaTypHoro noJis inbo sxkcrnepumenTanbHo 1mo 'OCT 26254 unu 'OCT 26602.1.

9.1.14 [nst HEOTHOPOIHBIX OTPAXKIAIONINX KOHCTPYKIHMM, COJEP)KAIIUX TNPUBEACHHBIC B
npuiokeHun H TemmonpoBogHBIE BKIIOUEHHUS, TEMIEpAaTypy BHYTPEHHEHW IIOBEPXHOCTHU IIO

TETJIOMPOBOAHOMY BKIIOYEHUIO, °C, TOMYyCKAETCS ONPEACIISITh:

- JUIsl HEeMETaJUIMYECKUX TEIIONPOBOAHBIX BKIIOUEHUN 1O opmyJie

Tor = Lo — ["3 I:'ﬁ:'nf oy );(Rgon Cing )][1 7 (RSOH IR, - 1)], (26)

- JUTSI METAJUTMIECKUX TETUIONPOBOIHBIX BKIIFOUCHUH 110 hopmyrie

T;:' =Llimf ~ [m:ﬁ:'nf T Loy )I(RSM O iy ):[1 + ERSM & ing ) (27)
B ¢opmymnax (26) u (27):
7, Ejps+ Layt ) Olyye - TO XK€, 4TO U B hopmyute (25);

Ry, RZ™ - CconpoTHMBIEHME TEIUIONEPENAYE MO CEYEHMIO OrPAKIAKOIMEN KOHCTPYKIIWH,

ME'OC/BT, COOTBETCTBEHHO B MeECTax TEIUIONPOBOJAHBIX BKIKOYEHUA W BHE OTHX MECT,
onpenenseMmoe no popmyie (8);

7, & - K03 PUIMEHTHI, MPUHUMaeMbIe 110 Tabauiam 9 u 10.

Tabmuma 9 - Koadpduument n a1 TeMmepaTypsl BHYTPEHHEW MOBEPXHOCTH B 30HE
TETIONPOBOIHBIX BKIIOUEHHI

Cxema ‘ Koapduuuent n npu @/ d




TEIUIONPOBOJIHOTO
BKJIIOUEHUS 110
npuinoxenuo H
0,1 0,2 0,4 0,6 0,8 1,0 1,5 2,0
I 052 | 065 0,79 | 0,86 | 09 | 093 | 095 | 098
a  TIpum &/3, :
0,5 030 | 046 | 0,68 | 0,79 | 0,86 | 091 | 0,97 1,00
1,0 0,24 038 | 056 | 069 | 0,77 | 0,83 | 0,93 1,00
2,0 0,19 031 | 048 | 059 | 067 | 0,73 | 0,85 | 0,94
50 0,16 4 0,28 | 0,42 051 | 058 | 0,64 | 0,76 | 0,84
I Ipwm =/ &:
0,25 360 | 326 | 2,72 | 230 | 197 | 1,71 | 147 1,38
0,50 234 | 226 | 197 | 1,76 | 162 | 148 | 131 1,22
0,75 1,28 | 152 | 1,40 128 121 | 1,17 | 111 1,09
IV Ilpu =/ &:
0,25 0,16 A 0,28 | 0,45 | 0557 | 0,66 | 0,74 0,87 | 0,95
0,50 023 039 | 057 | 0,60 | 0,77 | 0,83 | 091 | 0,95
0,75 029 047 | 067 | 0,78 | 0,84 | 0,88 0,93 | 0,95
[Ipumeuanus

1 Jnsg npoMeXyTOuHBIX 3HaueHWd «fd Koddduuument un creayer ompenemsTh
MHTEPIOJIALIUEH.

2 Ilpu a /&>2,0 cnenyer mpuHUMATh ¥ =1.

3 Jlns mapaJuielbHBIX TEIUIONPOBOJHBIX BKItOueHH Tuna Ila Ttabnumunoe 3HaueHUE

kod(dduimenta n cieayeT NPUHUMATH C MOMPABOYHBIM MHOXKUTEIEM (1 +£_5L) (tne L -
pPacCTOsTHUE MEXKAY BKIIOYCHUSIMU, M).




Tabmuma 10 - Kosdpduument £, mis Temmeparypbl BHYTPEHHEH IIOBEPXHOCTH B 30HE
TETTIONPOBOIHBIX BKIIOYEHHH

CxeMa TenaonpoBOIHOrO Kosdduuuent £ mpu (ar,, )/ (53]
BKJIIOYEHUS 110
npuioxenuro H

025 05| 10 | 20 | 50 | 10,0 20,0 | 50,0 150,0

I 0,105|0,160 | 0,227 | 0,304 0,387 0,430 | 0,456 | 0,485 | 0,503

116 - - - 10,156 /0,206 0,257 0,307 | 0,369 | 0,436
I Ipwm =/ &:
0,25 0,061 0,075 /0,085 0,091 0,096 | 0,100 | 0,101 0,101 | 0,102
0,50 0,084 /0,112 0,140 0,160 0,178|0,184 | 0,186 | 0,187 0,188
0,75 0,106 | 0,142 | 0,189 0,227 0,267 |0,278 0,291 0,292 | 0,293
IV Ilpu c/&:
0,25 0,002 | 0,002 | 0,003 | 0,003 0,003 | 0,004 | 0,004 | 0,005 | 0,005
0,50 0,006 | 0,008 | 0,011 0,012 0,014|0,017 0,019 0,021 | 0,022
0,75 0,013/0,022 | 0,033 0,045 0,058 | 0,063 | 0,066 | 0,071 0,073
\Y Ipn &,/ 48, :
0,75 0,007 /0,021 |0,055|0,147 - - - - -
1,00 0,006 0,017|0,047|0,127 - - - - -
2,00 0,003/0,011 /0,032 /0,098 - - - - -
[Ipnmeuanus

1 JIns mpoMexyTouHbIX 3HaUeHHit (@h,, )/ (34 ) Kodbdurment £ ciemyer ompenensTs

MHTEPHOJIALNEH.

2 JIns1 TeNI0NpOBOJHOTO BKJIIOUEHHUS TUIA V MPU HAJTMYKMHU [JIOTHOTO KOHTAKTa MEXIY
rMOKUMHU CBSI35IMH U apMaTypo# (CBapka WM CKPYTKa BA3aJbHOM MPOBOJIOKOI) B popmyie

(27) BMecto R cnemyer mpunumars R, .




9.1.15 Temmneparypy Touku pocsl {3, °C, B 3aBUCUMOCTH OT DAa3JIM4YHBIX COYETaHUUI
TEMIIEPATYPBI £;; U OTHOCUTEIILHON BIAKHOCTH s , 70, BO31yXa IIOMEIIECHUS CIEAYET ONPEACTIATH

10 MPUJIOKEHMIO P.

9.1.16 IlpuBeneHHBIH TPAHCMUCCHOHHBIA KOA(GUIMEHT TEIUIONEepEIadn BCEH OTpaXkKAaromiei

KOHCTPYKLUHU KT, Bt/(m 2 -°C), cieyer onpeaensaTs no Gopmyiie

=1/ R, (28)

rie R, - To xke, 4To u B hopmyue (9).

9.2 OrPAXXOAIOLWIMUE KOHCTPYKLUU TEMJbIX YEPOAKOB

9.2.1 TpeGyemoe conpoTUBICHUE TEIJIONEpeaue MePeKPhITUS TEIIOro YepaaKa Rg , M 4.oC/Br
OTIpEeACIIAIOT 1o GopmyTie

RE = uR (29)

e £;°? - HOpMUpPYEMOE COMPOTHBIIEHUE TEIUIONEPENAYE MOKPBITHS, ONPEEIIEMOE MO TAOIHIIE

4 CHull 23-02 B 3aBHCHMOCTH OT I'payCco-CyTOK OTONUTEIFHOTO MEPHO0/Ia KIIMMAaTHUECKOTO paiioHa
CTPOUTEIIBCTBA;

# - ko3 dUIHMeHT, onpenensieMblii o GopMmyiie
n= [‘z’nf - r‘z%f )"II [ﬁz'nf Tlap ) ) (30)
i+ Eaxi - TO K€, yTO U B hopmyiie (9);
£E; - pacueTHas Temmeparypa Bo3ayxa B uepiake, °C, ycTaHaBIMBaeMas IO PacyueTy TEIIOBOTO
bamaHca 1y 6-8-stakubIx 3ganui 14 °C, mua 9-12-sraxkubix 3ganui 15-16 °C, mis 14-17-3TaKHBIX

3manuit 17-18 °C. lna 3manuii Huke 6 dTaxked uyepaak, Kak MpaBUiIO, BBIMOJHSAIOT XOJIOJHBIM, a
BBITSDKHBIC KaHAJIBI U3 KaXI0W KBAPTHPHI BEIBOJSIT Ha KPOBITIO.

9.2.2 TIpoBepstoT ycioBue £f £ Af, 11 epeKpbITHA 1o hopMmyJie
b = (fmf _31%3 )f(RéEf C‘f:’nf)’ (31)
THE foys, i, Rogf - TO e, 4TO U B 9.2.1;

Oy - TO XK€, 9TO U B popmyie (8);



A, - HOpMHUPYEMBIH TeMIiepaTypHbli nepemnaj, npuauMaemslid corinacio CHull 23-02 paBHbIM
3 °C.

Ecmn YCJIIOBHC Fals iﬁin HC BBIIIOJHACTCA, TO CICAYCT YBCIUYUTH COIIPOTHUBIICHUC

TEILIONEPCaa4Y€C NMEPECKPhITUA Rff J0 3Ha4YCHUA, O6CCHC‘II/IBaI-OHleFO 9TO yCJIOBHC.

9.2.3 TpebyemMoe CONMPOTHBIEHUE TEILIONEpeaade MOKPhITH K5 M? -°C/BT, onpenensior o
dbopmyne
Rog'c = [tz%f lan JI[DESGvenC[tven _!':%f )+ (f'z'nf _ﬁz%f )"f Rog'f +

n 32
+ _Zlf?pz'jpz' fﬂg._,f' - &zﬁf g }Jg.w ch')g'w ] (%2
i=

THE Eing s Laxs Ly - TO %Ke, uTO M B 9.2.1;
o . 2
#,, - TpUBEICHHbIA (OTHECEHHBIH K 1 M~ moya Yepjaka) pacxoJl BO3AyXa B CHUCTEME
2 . )
BEHTWISIIIAM, KT/(M “ -9), onpeenseMsblii mo Tabmure 11;
£ - yIellbHas TEIUIOEMKOCTb Bo3yXa, paBHas 1 kJlx/(kr-°C);

f,vgn - TeMII€paTypa BO31AyXd, BBIXOOANICTO M3 BCHTHU/IAIMOHHBLIX KaHAJOB, OC, IpuHUMacMasa

PaBHOM £y +1,5;

Régf - Tpe6yeMoe COIIPOTHUBJICHHUC TCILIONCPCAAUC YCPAAaYHOI'O IICPCKPLITUA TCIIOrO 4Yepaaka,

2
M “ -°C/Bt, ycTanaBnuBaemoe corjiacHo 9.2.1;

':?Pi - JMHEWHAs IUIOTHOCTH TEIUIOBOIO IIOTOKa 4epe3 MOBCPXHOCTb TCINIOHU3O0JISAINHU,

npuxonAmascs Ha 1 M JIIMHBI TpyOOINpoOBOAa i-ro JUaMeTpa C YYETOM TEIUIONOTEPh Yepes
M30JJUPOBAaHHBIC OMOPHI, (JIaHIEBBIE COCIMHEHHS M apMmarypy, BT/M; il 4epJakoB M IMOJBAJIOB
3HAYCHUS ¢ ; TIPHBE/ICHBI B Tadnuie 12;

{y - IUTMHA TPYOOIPOBOAA § -TO IMAMETPA, M, IPUHAMAETCS 1O IPOEKTY;

'ﬂg.w - IpUBCACHHAA (OTHCCCHHa}I K 1 M2 1oJia qep,uaKa) IJiomazab HApPY>XKHBIX CTCH TCILJIOI'O

yepaaka, M 2/m 2, omnpezenseMas 1o popmyse

gy = Ag ! Ay, (33)



Ag 4y - OImANE HAPYIKHBIX CTEH YepAaKa, M 2.
2.
Ag ¢ - mOMWE@NB MEPEKPBITHS TEIIOrO YepaakKa, M ™

REW - HopMmupyeMoe CONIpPOTHBJIEHME TeIUIONEpeaaue HAPYKHBIX CTEH TEIUIOro depiaka,

e -°C/BrT, onpenensieMmoe coriacHo 9.2.4.

Ta6muma 11 - [IpuBeneHHbIi pacxoa BO3AyXa B CHCTEME BEHTHIALINH

OTaXHOCTb 3AHUA | [TpypeseHHbIN PACXO BO3LyXa G » KT/(M 2 1),
IpU HATMYUH B KBAPTUPAX
ra30BBIX [IUT 3J1EKTPOILIUT
5 12 9,6
9 19,5 15,6
12 - 20,4
16 - 26,4
22 - 35,2
25 - 39,5

Tabnuna 12 - HopmupyeMas miI0THOCTh TEIUIOBOTO MOTOKA Yepe3 MOBEPXHOCTh TEIIIOU30JIAIINH
TpyOOINPOBOIOB HA YepaKax U MojABalIax

VYcnoBHBINM 1UamMeTp Cpennss Temnepatypa Terionocurens, °C
TpyOOIpoBoOIa, MM
60 70 95 105 125
JIuHeiiHas MII0THOCTH TEIIOBOIO MOTOKA o i Bt/m
10 1,7 94 13,6 15,1 18
15 9,1 11 15,8 17,8 21,6
20 10,6 12,7 18,1 20,4 25,2

25 12 14,4 20,4 22,8 27,6




32 13,3 15,8 22,2 24,7 30
40 14,6 17,3 23,9 26,6 32,4
50 14,9 17,7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 35,4 42,6
100 20,9 25 35,2 39,2 47,4
125 24,7 29 39,8 44,2 52,8
150 27,6 32,4 44.4 49,1 58,2

[Ipumeuanue - [IMOTHOCTH TEIMJIOBOrO IMOTOKAa B TaOJMIE OMpeneieHa TMpH
cpeaHeil TemmnepaTtype okpyxatomero Bo3ayxa 18 °C. Ilpu mensblieil TemmnepaTtype
BO3/lyXa IUIOTHOCTH TEIUIOBOTO IIOTOKAa BO3pPacTaeT C y4YEeTOM CIEAYIOLIEH
3aBUCUMOCTH

%3
g; = aiglltr — )i ler ‘13)]1 : (34)
rac E}'lg - HHHeﬁHaH IIJIOTHOCTS TCIIJIOBOI'O ITIOTOKA 110 Ta6HI/IHe 12,

fr - TeMIepaTypa TEIJIOHOCUTENs, UUPKYJIUPYIOLIET0 B TPyOOINpoBOAe Mpu
PacCUYETHBIX YCIOBHUSAX;

{ - TeMIiepaTypa Bo3/lyXa B TOMEIEHUH, IJI€ IPOJIOKEH TPYyOOIPOBOI.

9.2.4 HopMuUpyeMoO€e CONMPOTHBIIEHUE TEILIONEPENAUe HAPYKHBIX CTEH TEIIIOTO yephaka RE",

2
M “ -°C/BT, onpenenstor corsacHo CHull 23-02 B 3aBUCUMOCTH OT Tpaayco-CyTOK OTOMHTEIHLHOTO
nepuoaa KIMMaTHYeCKOro pailoHa CTpPOUTEIhCTBA MIPHU PaCYETHON TeMIlepaType BO3dyxa B uepiake

iE

mf -

9.2.5 TlpoBepsitOT Hapy HBIE OTpak/IalOIINe KOHCTPYKIIMM Ha HEBBINAJCHUE KOHJEHCATa Ha UX

BHYTpPEHHUX MOBepXHOCTsX. TemmepaTypy BHyTpeHHei nosepxuoctu cten 75" | mepexporrmii 75

¥l IOKPHITHH 7£5° depnaka ciemyeT onpenensTs no GpopmyJie

Tai = f‘:%f - [(f:%f Loy )f(Roﬂgﬁ )]’

THE £5;, £ - TO K€, uTO M B 9.2.1;



@f: - KOO(QPUIMEHT TEIIOOTIauM BHYTPEHHEN OBEPXHOCTH HAPYIKHOTO OTPAXKICHUS TETLIOTO

yepaaka, Bt/ (M2 -°C), IpUHUMAEMBII: Ui CTeH - 8,7; A MOKPBITUI 7-9-3TaxHBIX TOMOB - 9,9;
10-12-staxusix - 10,5; 13 -16-3Ttaxusix - 12 BT/(M2 °C);

R, - HOPMHpYEMOe COIIPOTHBIICHHUE TEILIONepeade HapyKHbIX cTeH REY , nepexpbituii RE u

. 2
nokphtuii K5 Ternoro uepnaka, m “ -°C/BT.
TemrepaTypa TOUYKH POCHI £; BBIMHCIAETCS CIELYIONIUM 00Pa3oM:

OIIPEACIIACTCA BJIaroCoOACPIKAaHUE BO3AyXa U€paaKa fg 110 (bopMyne
fg=fg,xf+"i'fa (36)

3 .
rae f,y - BJIArOCOJEpXKAaHME HAPYKHOTO BO3AyXa, I/M~, NMPH PACUETHON TEMIICPATYPE f.,
onpenensiercs mo popmye

Fa = 0,79, 11+, F 273), (37)

Zay - CPCAHEC 3a AHBAPb MAPpLHAIBHOC NaBJICHUC BOASIHOIO I1apa, rHa, OIPEACIIICMOC COIJIACHO
CHull 23-01,

x"'_"';.f -  I[IPpUPANICHHUC BJIAroCoACpKaHud 3a CUCT TIIOCTYIUICHHA BJIark C BO3AYXOM U3

3 3
BEHTWISAIIMOHHBIX KaHAJIOB, T/M~ , MPUHUMACTCS: I JJOMOB C Ta30BBIMU TutUTamMu - 4,0 T/M~ , mis

3.
JIOMOB C 3JIEKTPOIUTHTaMH - 3,6 T/M™

PACCUUTBIBACTCS MMapUIUaJIbHOC AABJICHUC BOASHOT'O I1apa BO3aAyXa B TCIIJIOM YCpPAaKe é‘g , rHa, oo

bopmye

e, = J¢ (1 +:E, f2?3)f0,?94; (38)

10 TabJIMIaM NapIUaIbHOTO JIABJIEHUS HACBIIIIEHHOTO BOJSHOIO Mapa corjacHo nmpuioxeHuto C
OIPE/IEIIACTCs TEMIIEPATyPa TOUKH POCHI £y 110 3HAYCHUIO B =g, .

[lonyueHHOe 3HAYEHME f; COMOCTABISETCA C COOTBETCTBYIONIMM 3HAYeHHWEM 7. (cTeH 75",

HepeKPBITHHA rﬁ-‘f ¥l TIOKpHITHii 757 ) Ha yoBIETBOpEHHE yCIIOBHS £ < Ty .

9.2.6 Tlpumep pacuera NpuBEAECH B MPUIOKEHNUN T.



9.3 OrPAXXOAIOLWME KOHCTPYKLIUN TEXHUYECKUX NMOABAINOB

9.3.1 TexHuueckue moABaybl (TEXIOAINOJIBE) - 3TO MOABAIbI MPU HAIWYUU B HHUX HUKHEH
pa3BOIKH TpyO CHUCTEM OTOIUICHHs, TOpAYEro BOJOCHAOXKEHHUS, a TakkKe TpyO CHUCTEMBI
BOJIOCHA0KEHHS U KaHAJIN3ALUU.

Pacuer orpaxxaaromux KOHCTPYKUUN TEXIMOANOINM ClIelyeT BBIIOIHATH B IPUBEACHHOMN B 9.3.2-
9.3.6 nocnenoBaTeNbHOCTH.

) 2 o
9.3.2 HopMupyemoe COnpOoTUBIICHUE TEIIoNepeade Rj’ ¥ M“-°C/BT, 4acTH LIOKOJBHOI CTEHBI,

pPAcIOJIOKEHHOW BBIIIE YPOBHS TpyHTa, ompeaenstor cormacHo CHwull 23-02 mns creH B
3aBUCUMOCTHU OT I'PaZyCoO-CyTOK OTOIMTEIBHOIO MEPHOIAa KIMMATUYECKOTO pailoHa CTPOUTENILCTBA.
[Ipy 3TOM B KadecTBE pacyETHOW TeMIEpaTypbl BHYTPEHHETO BO3JyXa MPUHHUMAIOT PACUETHYIO

TEMIIEpaTypy BO3QyXa B TEXIIOANOJbE zf;f, °C, paBHyro He MeHee Iitoc 2 °C mpu pacueTHbIX

YCIIOBUSIX.

9.3.3 OmnpenensioT NPHMBENEHHOE CONPOTHBIECHHE TEILIONepenade &, M2-°C/BT,

orpaxJaaromux KOHCTp}/KLII/Iﬁ 32[rJIy6JICHHOI>'I JaCTHU TCXIOAIOJIbA, PACIIOJIOKCHHBIX HUKC YPOBHA
3CMIJIN.

JUJIs HEeyTEeIUICHHBIX IIOJIOB HAa TPYHTE B cliydae, KOrJa MaTepHallbl Toja W CTEHBI HMCIOT
pacueTHble KO3(p(GUIUEHTHI TEIUIONpoBoaHOCTH M 21,2 BT/(M-°C), nmpuBeICHHOE CONPOTHUBIICHHUE

Temonepeaade &, ONPEAENAIOT Mo Tabmuie 13 B 3aBUCUMOCTH OT CyMMapHOH JMHBI L, M,
BKJIIOYAIOIIEH IIMPUHY TEXIOMNOIbS U IB€ BEICOTHI YaCTH HAPY>KHBIX CTEH, 3arTyOJCHHbBIX B TPYHT.

Ta6muna 13 - IlpuMBeseHHOE CONMPOTHBICHHE TEIUIONEpPeNade f, "~ OrpaXkIeHHil TEXIOAMOIbS,
3ary1y0JeHHBIX B TPYHT

Lom 4 8 10 12 14 16

RIS 2,15 | 2,86 | 3,31 | 3,69 | 413 4,52

M 2 -°C/Bt

JIJis yTEeIUIEHHBIX TTOJI0B HA TPYHTE B CiIydae, KOT/Ia MaTepHaIbl 10JIa M CTEHBI HMEIOT pPacueTHBIC
ko3 uimenTsl  TemionpopogHoctn A< 1,2 Br/(M-°C), mnpuBeIeHHOE  CONPOTHUBJICHHE

TCILIONCpeaaquc Rj OIPECACIIAOT 110 HOpMElTHBHOfI JAOKYMCHTAaIUU.

9.3.4 Hopmupyemoe CONpOTHBJIEHUE TEIUIONEpeaaye IOKOJIBHOIO TMEPEKPBITUS  Hal

TEXTOIMOTBEM Rﬁ’ ‘M 2 -°C/Brt, onpenenstoT 1mo hopmyiie



Rc?'c =By, (39)

rae Ry, - HOPMHDYEMOE CONPOTHBICHHE TCIUIONEpe/adye MEPEKPbITHI Hal TEXIOAIONbEM,

onpenensiemoe coriaacHo CHull 23-02 B 3aBUCHMOCTH OT Tpagyco-CyTOK OTOMHUTEIBHOTO TMepHuoa
KJIMMAaTUYECKOr0 pailoHa CTPOUTENBCTBA;

# - K03 dUIHMEeHT, onpeaesseMbli o GopMmyie

n= &z’nf - !:E;zf )f[f'z'nf Ly ) ' (40)

Lims + Lays - TO K€, YTO U B 9.2.1;
zf;, - TO ke, 4To U B 9.3.2.

9.3.5 TemnepaTypy BO3/lyXa B TEXIIOAIONIbE .t!-'?!, , °C, onpenenstoT o popmyie

RPN A
P = |Eos A (g +ZiQ'pzfpz + 0,280 ma080 +
1=

+f’exfﬂs IR;'S +f‘exfﬂb.w IREIW]I[AEJ f b + (41)
+ U,EBE’E,?EQ,D + "q.s IRGH + Jqz?:.w hqg'w].

Tl f;; - pacueTHas TEeMIIepaTypa BO3/ayXa B MOMEIIEHUH HaJ TeXoanoiasem, °C;
foxt» @pis ipi, © - TOKe, uTO M B Qpopmye (32);

2.
A, - momanab TeXNOANobs (IIOKOJIBHOTO MEPEKPHITHS), M

. 2
Rj’ * - HOpMHpYyeMOe CONpOTHBIICHME TEIUIONepeaaue HOKOILHOrOo MHepekpbiTus, M “-°C/BT,
yCTaHaBJIMBAEMOE COTJacHo 9.3.4;

3.
I3 - 00BeM BO3/yXa, 3alOJHSIOIIETO IPOCTPAHCTBO TEXITOATIONbS, M™ |

-1
#, - KpPaTHOCTh BO3AyXOOOMEHa B TOABAJE, 4 ' : MPHU MPOKIAJKE B IOJBAJIE Ta30BBIX TPYO

-1 -1.

%, =1,04 °, B ocTanbHbIX cayvasx #,=0,549 " ;
3 oo 3.
£ - IUIOTHOCTb BO3/yXa B TEXIOMOJbE, KI/M~ , IpUHUMaeMas paBHOU £ =1,2 Kr/M™ ;

2.
J":ls - IJIomaab 11ojia U CTCH TCXITOAIIOJbs, KOHTAKTHPYOIIUX C TPYHTOM, M,



RI* - 10 %)e, uto u B 9.3.3;

4, - IUIOM@/Ib HAPYKHEIX CTCH TEXTIOMTONbS Hall yPOBHEM 3CMIIH, M 2|
REW 10 ke, uto 1 B 9.3.2.

Eciu f,f:,!f , OTJIMYACTCA OT NICPBOHAYAIILHO 3aJIaHHOM TCMIICPATYPhI, paCyYCT IMOBTOPSAIOT 110 9.3.3-
935 A0 MOJIYUCHU paBCHCTBA BCIIMYKWH B IIPCABIAYIICM W ITOCJIICAYIOIICM Iarax.

9.3.6 Ilposepsitor mo ¢opmyine (4) CHull 23-02 nomydyeHHoe pacueToM HOPMHUpPYEMOe
COIIPOTHBIICHUE TEIUIONEpeadye MOKOJIBFHOTO TEPEKPHITHS Ha YJIOBIETBOPEHHE TPEOOBaHHS IO

HOPMHPYEMOMY TEMIIEpaTypHOMY Iepernaay s 1oJia IepBoro 3Taxa, paBHomy £, =2 °C.

9.3.7 Ilpumep pacuera NpuUBEAECH B MPUIIOKEHUN T.

9.4 CBETOMNPO3PA4YHbIE OrPAXOAKLWUE KOHCTPYKLUA
CaeTtonpo3padHble Orpax/1aoliie KOHCTPYKIUU MOJ0UPAIOT 1O CIeIyIOIed METOIUKE.

9.4.1 HopMmupyemoe CONMpOTHUBIICHHE TEIUIONEpeaayue R,.gg CBETONPO3PAUYHBIX KOHCTPYKIIMI

cienyer onpenensatb mo Tabmune 4 CHull 23-02. Ilpum 3ToM cHadana BBIYHCISIOT IS
COOTBETCTBYIOILIETO KIMMATHYECKOTO paiioHa KOJUYECTBO I'PaJycO-CyTOK OTONMUTEIHHOTO MEeproa
1); mo ¢gopmyne (1) nacrosimero CBoja mpaBwil. B 3aBucumocTH OT BenuuMHBl )3 M Tuna
POCKTUPYEMOTO 3IaHUsI TI0 KOJOHKaM 6 ¥ 7 BBIIICYIOMSHYTOW TAOJIUIIBI ONPEICISCTCS 3HAUCHUE
Rygq. i mpoMeKyTOUHBIX 3HaueHmH Dy Benmmunna R, omnpenemsercs mno Qopmynam

npuMedanus 1 x 3Toif Tabmuie.

9.4.2 Breibop cBeTONMpPO3pavHON KOHCTPYKIIMU OCYIIECTBISIETCS 1O 3HAYEHHUIO TPHUBEICHHOTO
COTIPOTHBIIEHHS TEIUIONEPEaue R, , MOJIYUYEeHHOMY B PE3yJIbTaTe CEPTUDHMKAIIMOHHBIX MCIILITAHUH.
Ecnu mpuBeneHHOE COMPOTHBIICHUE TEIUIONEpeade BBIOPAHHON CBETONMPO3PAYHON KOHCTPYKIIHH

R’ , GOJBILE UM PABHO R,.gg , TO 3Ta KOHCTPYKIUS YJOBJIETBOPSET TPEOOBAHUSIM HOPM.

943 Ilpu oTCyTCTBUU CEepTU(ULIMPOBAHHBIX JaHHBIX JIOMYCKAeTCAd HCIOJIb30BaTh MPH

NPOEKTUPOBAHWM 3HA4YeHWst £, , NpuBEIcHHbIE B npuioxkerun JI Hactosmiero CBoma MpaBui.
¥

3HaueHuss K, B ATOM IPUJIOKEHUU JIaHBI Ul CIIy4aeB, KOI/la OTHOIIECHUE IUIOIIAU OCTEKICHHS K

TUTOINAAM 3aIllOJHEHUsI cBeToBOro mpoema & paBHo 0,75. [Ipu ucmosib30BaHUH CBETOIPO3PAYHBIX

KOHCTPYKIMI C IPYyrMMM 3HAYeHUAMHU § cleyeT KOppPeKTHpOBaTh 3HAYEHHE KX, CJEIyIOIUM

o0pa3zoM: JuUIsi KOHCTPYKIMM C JCPEeBSIHHBIMU WM TJIACTMACCOBBIMH IEpEIIETaMU MPU KaXKI0M



BenmueHnn § Ha BenmumHy 0,1 cieayeT yMeHbIIaTh 3HaueHue K. Ha 5% W HA00OpOT - mpH
s o

KQKI0M yMeHblIeHun § Ha Benmuuny 0,1 cnemyer yBenmuuuts 3Hauenne R, Ha 5%.

9.4.4 CymmapHas TIOIIAAh OKOH SKWJIBIX 3JaHUN JOOKHA ObiTh He Oomee 18% (s
oOmIecTBEHHBIX - He Oomee 25%) cyMMapHOH IUTOMaNM CBETONMPO3PAYHBIX M HENPO3PaYHBIX
OTpaXKJAArOUIMX KOHCTPYKLMM, €CIU NPHUBEACHHOE COMPOTHUBIICHHE TEIUIONEpEIaye OKOH MEHBIIIE:

0,51 m 2.oC/Br npu rpaayco-cytkax 3500 u muxe; 0,56 m 2.oC/Br IpU rpayco-cyTkax Boiie 3500

1o 5200; 0,65 M2 -°C/Br npu rpagayco-cytkax Beime 5200 go 7000 u 0,81 M2 -°C/Br MIpU Tpajryco-
cytkax Bbie 7000. IIpu onpeneneHny 3Toro COOTHOIIEHUS B CyMMAapHYHO IUIOIIA/b HEPO3PauyHbIX
KOHCTPYKLUH ClIeyeT BKIIIOUATh BCE MPOAOJIbHBIE U TOPLIEBbIE CTEHBI.

9.4.5 Ilpu ipoBepke TpeOOBaHUS MO OOECIICUYSHUI0O MUHUMAJILHON TeMITepaTypbl Ha BHYTPEHHEH
MIOBEPXHOCTU CBETONPO3PAUHBbIX OIPAXKICHUN TEMIEPATYPY Tgys OTHUX OIPAXKICHUH CIENYET

onpeaenats nmo 9.1.13 kak A OCTEKJIEHHMsA, TaK W U1 HENpOo3payHbIX 3jeMeHToB. Eciu B
pe3ysbTaTe pacdeTa OKakKeTCs, YTO Ty <3 °C, TO ciexyeT BBIOpaTh ApPYroe KOHCTPYKTUBHOE

PEIICHUEC 3allOJIHCHUA CBETOIIPOEMA C LEJIBIO oOecIreyeHus STOro Tpe6OBaHI/IH 0o npeayCcCMoOTpETh
YCTaHOBKY IIOJI OKHaAaMH1 HpI/I60p0B OTOIIJICHHA.

9.5 OrPAXOAIOLLUE KOHCTPYKLIMU OCTEKIEHHbLIX NOMXWA N BANKOHOB

9.5.1 Ilpu ocTekIeHUH JIOHKUH U OATKOHOB 00pa3yeTcs 3aMKHYTOE IPOCTPAHCTBO, TEMIIepaTypa
KOTOpOro (QopMupyeTcsi B pe3yJbTaTe BO3JIEHCTBUS €ro OrpakJaloUIMX KOHCTPYKLHH, CpPEeIb
NIOMEIICHUST 3JaHUs W HapyXHBIX YyciloBud. Temmeparypa BHYTpPH JTOr0 INPOCTPAHCTBA

OTpesieNiIeTCsl Ha OCHOBE pEIlEHUS ypaBHEHHS TEIUIOBOrO OajlaHCca OCTEKJIEHHOM JIOMKUU WIH
OankoHa (J1anee - JIOMKUH).

[f‘z'nf ~ Lpar )é (—’qz-l- f R;}) = [f'EJaI lan )j% (ﬂ; IRG}JI’ (42)

TI€ iy - pacdeTHas TEMIIEpaTypa BHYTPEHHEro Bo3ayxa nomemenus, °C, npuHUMaemas

COIJIACHO YKa3aHUsM 5.2;

{,;; - pacueTHas TeMIlepaTypa Hapy>KHOro Bo3ayxa, °C, mpuHMMaeMas COrJacHO yKa3aHusm 5.1;

o0 - TEMIIEpATypa BO3/1yXa IPOCTPAHCTBA OCTEKJIEHHOM J01kuH, °C;

2
_1‘1-+, Rot - COOTBCTCTBCHHO ILIOIIaAb, M , U MPUBCACHHOC COIPOTUBIICHHUC TCIUIOICpCAAYIC,

2 : .
M “ -°C/BT, i -ro ydacTka OrpakJeHUsI MEXy MOMEIIEHUEM 3JaHuUs U JIOJKHUEH;

# - YUCJIO YYAaCTKOB orpancz[eHHﬁ MCKAY NOMCHICHUEM 3JaHUA U J'IOI[)KI/IGI;'I;



- p- 2
_f":lvi.', qu.' - COOTBCTCTBCHHO IUIOIIAa[Ab, M , U HNPUBCACHHOC COIPOTHUBIICHUC TCIUIONICPEAAYC,

2 : .
M “-°C/BT, j-TO y4acTKa OrpakJIeHHs MEXy JIO/PKUEH U Hapy>KHBIM BO3/IyXOM;
#2 - YHACJIO YYaCTKOB OTPAXACHUN MEXKY JIOJUKUEN U HAPYKHBIM BO3IYXOM.

9.5.2 Temmneparypy BO3AyXa BHYTPU OCTEKJICHHOM JIO/DKUU £p.; CIEAYET OIpENeNiTh U3

ypaBHEHHUS TEIUIOBOTO OajaHca 1o gopmyie

u-il:

i=

t5at = | e AT RS )+t El(ﬂ;m%—)]frzl(ﬂ;’m;}% El org)l. @9
J= i=

9.5.3 IlpuBeneHHOE CONPOTUBICHUE TEIUIONEPEaaYe CHUCTEMBI OTPAKIAIONIMX KOHCTPYKIUH

o bal
OCTEKJICHHOM JIO/IXKUU, pa3lesSiouINX BHYTPEHHIOI U HApY>KHYIO CpPE/bl: CTEH Rffs M OKOH Rz

CJIeIyeT ONpeeaTh o Gpopmymam:

R pr i R =RLin, (44)
rie R£j, - NOpUBEJEHHOE CONPOTHBICHUE TEIUIONepeaade HapyKHOH CTeHbl B IIpeeax

. 2
OCTEKJIEHHOM 1o Kkun, M~ -°C/BT;

¥ o
RF - IPUBCACHHOC COIIPOTHUBJICHUC TCILIONCPEAAYC 3alI0OJTHCHUH OKOHHBIX IIPOEMOB U IIPOEMOB

. . 2
JIOJKWH, PACTIONOKEHHBIX B HAPY)KHOM CTEHE B TIpeiesiaX OCTEKJICHHON o kuu, M~ -°C/BT;

# - KOX(PQUIMEHT, 3aBUCIIIUI OT TIIOJIOKEHUSI HApPY>KHOW TOBEPXHOCTH OTPAXKJIAIOIINX
KOHCTPYKUMH 37aHUsl 1O OTHOIIEHUIO K Hapy>KHOMY BO3AYXY; JUIS Hapy>XHBIX CT€H U OKOH
OCTEKJICHHOM JIO/PKUU CIIelyeT MPUHUMATD 1o (hopMmyie

"= I:z:'nf ~pal )’f[z:'nf Loy ) : (45)

9.5.4 Tlpumep pacuera NpUBEAEH B MPUIOKEHUH Y.

10 MNOBbLIWEHWUE 3HEPTETUYECKOWU 3®PEKTUBHOCTU CYLLECTBYHOLLUX
30AHUN

10.1 TIloBbimenue sHepreTudeckoi dS()(EKTUBHOCTH CYMIECTBYIOUIMX 3JaHUM  CleayeT
OCYUIECTBIIATh MpPH KamUTAJIbHOM DPEMOHTE, PEKOHCTPYKUUH (MOJEpHM3AIMM, CaHaluu),
pacmpeHMH Y (QyHKIMOHAJIBHOM TE€pPEHA3HAYEHUH TIOMEIIEHUH (Jajee - PEeKOHCTPYKIHUSA)
CYILIECTBYIOIIMX 3/IaHUM B cOOTBETCTBUU ¢ TpeboBanusMu 10.2 u ¢ yuerom Tpeboanuiit BCH 58(p)
u BCH 61(p), 3a uckmouenuem ciyvaes, npexycMorpeHHbix B CHull 23-02. Ilpu vactuuHoi
PEKOHCTPYKLUH 3[aHUA (B TOM YHUCIIE IPU U3MEHEHUH rabapUTOB 3[aHMsl 32 CUET IPUCTPANBAEMBbIX



U HA/ICTPanBaeMbIX 00HEMOB) TPEOOBaHMS HACTOSIIIUX HOPM PACIPOCTPAHSIOTCS HA W3MEHSIEMYIO
YacTb 3[1aHHUA.

10.2 TpeboBanus CHull 23-02 cuurtarorcsi BBHIIOIHEHHBIMHU, €CIHM (PAKTUUECKOE MPUBEICHHOE
COIIPOTHBIICHUE TEIIONEpeaue HAPYKHBIX OTPAXKAAIONINX KOHCTPYKIMHA 3TaHUS COCTABISIET HE
meHee 90% 3HaueHuid, yctaHoBieHHbIX B Tabmuue 4 CHull 23-02, nubo pacueTHoe 3HaueHHE
YAETBHOTO pacxolla TEIUIOBOM HHEPrMM Ha OTOIUICHHWE CYIISCTBYIONIETO 3/aHUS WU €ro
U3MEHseMON 4acTH, ompezensemoe cornacHo npuioxkenuto I' CHull 23-02, He mnpesbimaer
HOPMHUPYEMBIX BEJIMYWH, YCTAaHOBIICHHBIX B TabOumax 8 u 9 CHull 23-02.

10.3 TIpoeKT peKOHCTPYKIINH 3/IaHUN CIIeTyeT pa3padaThiBaTh COMIACHO TPEOOBaHUSAM pazena 6
CHull 23-02. IIpu 3ToM Aisi CyIIECTBYIOIIETO 3AaHMS IO JaHHBIM MPOEKTa W/WIM HATYyPHBIX
o0creroBaHUN  CIEAyeT OMNPEACIUTh PACUETHBIM YAETbHBIM pPAacxXxoj] TEIUIOBOM SHEPruM Ha
OTOIUICHHE, pacCMaTpHBasi BIUSHUE OTICIBbHBIX COCTABISIONIMX HA TEIJIOBOW OallaHC M BBIICIAS
OCHOBHBIC J3JICMCHTBLI TCIUIO3AIOWUThI, T'AC IPOHUCXOIAAT HanOOJIbIINE TCIUIOMOTCPH. 3arem JJIA
BBIOpaHHBIX JJIEMEHTOB TEIUIO3AIIUThl M CUCTEMbl OTOIUICHUS W TEIUIOCHAOXKEHUS CJeayeT
pa3paboTaTh KOHCTPYKTHBHBbIE M WHXKEHEPHbBIE peEHIeHMs, O00eCleyrBarollie HOPMUPYEMbIE
3HAUEHUS YJEIBHOTO PAcXo/ia TEIIOBOM YHEPTUU HA OTOIJICHHUE 3/1aHUs.

10.4 PacuetHas BeIMUMHA YJEIBHOTO Pacxo/ia TEIUIOBOM HEPrUu Ha OTOIUICHUE 3[IaHUS MOXKET
OBITH CHIDKEHA, CIIEAYS YKa3aHusM 7.7.

10.5 Bb1i6op MeponpHusATHI MO IMOBBIILEHUIO TEIJIOBOW 3alUThl MPU PEKOHCTPYKLUUHU 3IaHHM
PEKOMEHIyE€TCs BBIIIOIHATh HA OCHOBE TEXHUKO-3KOHOMUYECKOIO CPABHEHUS IIPOEKTHBIX PELICHUN
YBEIMYEHUS WM 3aMEHBI TEIUIO3alUThl OTIAEIbHBIX BHUJIOB OIPAXKIAIOIIMX KOHCTPYKLIHW 3aHUS
(yepIauHBIX W IIOKOJIBHBIX MEPEKPBITUI, TOPLEBBIX CTEH, CTeH (acaja, CBETONPO3PAUHBIX
KOHCTPYKLUMH M NPOYMX), HAUMHAs C MOBBILICHUS SKCIUIyaTAallMOHHBIX KayecTB 0ojee JEIIeBbIX
BapMAHTOB OlPAXKIAIONIMX KOHCTPYKUMH. EcnM mpu yBenMUYEHWH TEIIO3AaIUUTBl ITHUX BHJOB
OTpaXXAAIOIIUX KOHCTPYKIMM HE YIaeTCsA JOCTUTHYTh HOPMUPYEMOI'O 3HAYEHUS YIEIBHOTO pacxoaa
sHepruu cornacHo CHull 23-02, To crneayeT AONOIHUTENBHO NMPUMEHSTH Apyrue Oosee oporue
BapHaHThl YTEIJICHUsS, 3aMEHbl WM KOMOMHALIUM BApUAHTOB JI0 JOCTHMKEHHSI YKa3aHHOTO
TpeOOBaHMUS.

10.6 IIpu 3ameHe CBETOMPO3PAYHBIX KOHCTPYKIUH Ha sHeprodddexkruBHbie cormacHo CHull 23-
02 cnenyer mpemycMaTpuBaTh HEOOXOAMMBIN BO3AYXO0OMEH MTOMEIIICHUH 3aHHHA.

10.7 TIpu pa3paboTKe KOHCTPYKTUBHBIX PEIICHUH MO YBEIMUEHHUIO TEIIO3AMIUThI HEITPO3PauHbIX
OTpaXKIAIONINX KOHCTPYKIIUH, KaK MPaBUIIO, CIEIyeT PyKOBOJCTBOBAThCS yKa3aHHSIMH pasjiena 8
HACTOSAIIETO JIOKYMEHTa W, MPU HEOOXOJAMMOCTH, MPEIyCMAaTPUBATh MapOU3OJISIMOHHBIC CJIIOU B
cootBeTcTBUU ¢ TpeboBanusmu CHull 23-02.

10.8 Ilpu HaacTpoiike 37aHUS JTOMOJHUTEIBHBIM JTXKOM (dTakaMH) M BbIOOpE OOBEMHO-
IJIAHUPOBOYHOTO PEIICHUST PEKOMEHJIYETCS C DHEPreTUYECKOM TOYKU 3pEHUsi MPUMEHSTh
MaHCapJHbIe JTaXH, TaKk Kak OHU mnoTpeOsstoT Ha 30-40% wMeHblIe TEmIoBOW HSHEPrUHM Ha
OTOIUJICHUE, YeM 3TaKU C BEPTUKAJIILHBIMU CTEHAMHU TIPU OJIMHAKOBOW OTaIlJIMBaeMOM TUIOIIAIH,

11 TENNIOYCTOUYUBOCTb



11.1 TEI'IHOYCTOVI‘-IVIBOCTI? OrPAXOAIOLLUX KOHCTPYKLMA
B TENJIbIK NEPUOA TOOA

11.1.1 IIpu mpOeKTUPOBaHUU OTPAXKAAIOUIMX KOHCTPYKLHUH C Yy4ETOM HX TEIUIOYCTOWYMBOCTH
HE00XO0JMMO PYKOBOJICTBOBATHCS CIIEAYIOLUIMMHU MOJIO0KEHHUSIMHU:

TEIJIOYCTOMYMBOCTh KOHCTPYKIIMM 3aBHCHT OT MOPSAAKA PACHOJIOKEHHUS CIIOEB MAaTepUasoB;
BEJIMUYMHA 3aTyXaHHs aMIUIUTYIbl KOJeOaHU TeMIepaTypbl HapyKHOIO BO3/AyXa ¥ B JABYXCIOHHOM
KOHCTPYKLIUHU YBEJIMYUBAETCSI, €CIIM 00JIee TEII0YyCTOMYMBBII MaTeprall paclookKeH U3HYTPH;

HaJu4ie B KOHCTPYKLHUH OIPAKICHUS BO3AYIIHOM IIPOCIONKN YBEINYUBAET TEIJIOYCTONYMBOCTh
KOHCTPYKLMU. B 3aMKHyTOI BO3yIIHOH IPOCIONKE 11E€1eCO000pa3HO YCTPauBaTh TEIIIOU30JIALIUIO C
TEIJIOOTPAXKAKOLIEH TOBEPXHOCTBIO; CIIOM KOHCTPYKLUHU, PACIIOJIIOKEHHBIE MEXKIY BEHTUIUPYEMOU
Hapy’>KHbIM BO3JyXOM BO3AYIIHOM IPOCIOMKOM M HAapy>KHOW IOBEPXHOCTBIO OTpa)KAArolIeH
KOHCTPYKLIUHU, JOJDKHBI MMETh MUHHMMAJbHO BO3MOXKHYIO TOnuuHy. Haubonee uenecoobpasHo
BBITOJIHATH 3TU CJIOM U3 TOHKUX METAJUTMYECKUX WM acOECTOLIEMEHTHBIX JIUCTOB.

11.1.2 TemioycTONYMBOCTh OTpa’KJarONIE KOHCTPYKLMHM 3JaHUs JOJKHA COOTBETCTBOBATh
tpeboBanusim CHull 23-02; nmst 9TOro OmpenensioT HOPMUPYEMYIO aMIUIUTYAy KoJieOaHHi

TeMIIEpaTyphl BHYTPEHHEN MOBEPXHOCTH Orpaxaaromiei koncrpykiuu A2, °C, mo popmyae (11)
CHull 23-02

A8 =2 5-01,, - 21), (46)

TNI€ i,y - CPEIHSS MecAyHas TeMIlepaTypa Hapy>KHOro BO3JyXa 3a Hioib, °C, NpHHHMaemas
cornacuo CHull 23-01.

11.1.3 BenuuuHy 3aTyxaHMs pacyeTHOM aMIUIMTYJbl KOJeOaHWH TemIepaTrypbl HapyKHOTO
BO3[yXa ¥ B OIPa)KAAIOIIEH KOHCTPYKIIMH, COCTOSLIEN M3 OJHOPOAHBIX CIOEB, PACCUUTHIBAIOT IO

bopmye
v=0,927182 2 (5 + e oy + 11) (s + ¢
X[@m +Yn)]’f[['5'1 +}’1)[;_:.-2 +F2)---[Sn +Fn)'3"exf]' (47)

rae L) - TerioBas MHEPIHS OTPakIaroIIel KOHCTPYKITUH, onpeensemas mo gpopmyie (53);

5, &3, +, & - pacueTHble KOI(P(UIMEHTHl TEIIOYCBOCHMS MaTepHana OTAEIbHBIX CIOEB
o 2
orpaxaaromieit KoncTpykuuu, Bt/(m * -°C), mpuHIMaeMble 110 MPUIOKEHUIO [l Wiu 1o pe3yabTaTtam
TEIUIOTEXHUYECKUX UCIIBITaHUM;
¥y, Ya,.., Fiy, ¥;- k039 (OUIHEHTHI TETIIOYCBOCHUSI HAPYKHON MOBEPXHOCTH OTACIBHBIX CIOCB

orpakaaronieit KoncTpykuuu, Bt/(m 2 -°C), onpeaensemble cornacHo 11.1.6;



Gy - TO XK€, 4TO U B popmyie (8);

O, - KOD(QQUIMEHT TEIUIOOTIaun HApYKHOW MOBEPXHOCTU OrpakAAoNIell KOHCTPYKLIHUH II0

JIETHUM YCIOBHsIM, BT/(M 2 -°C), onpeaensieMbli 10 Gpopmyie
0 = 116(5+ 1045, (48)

rIe v - MUHUMaJbHAas W3 CPEIHHX CKOpPOCTeH BeTpa mo pymOam 3a HIOJNb, MMOBTOPSEMOCTH
KOTOPBIX cocTaBisieT 16% u 6onee, mpuanMaemas coriaacao CHull 23-01, Ho He meHee 1 m/c.

Bennunny v W14 MHOIOCIIOMHOW  HEOJHOPOAHOM — OTPaKJAOIIEd  KOHCTPYKLUHUH  C

TEIUIONPOBOAHBIMU BKJIIOUEHUSMU B BHUJE OOpaMIISIIOIIMX pedep MPUHUMAIOT B COOTBETCTBUU C
I'OCT 26253.

11.1.4 PacuerHyro aMIuIUTyAy KoJeOaHUN TeMIepaTypbl Hapy>XKHOTO BO3IyXa dsif , °C,

paccuuTHIBAIOT 10 hopMyIie

d
-’qf,gif = Uj-‘q{,exf +-':'[fmax _fczv:l"f Dot (49)

rac .l‘gf,gxf - MakKCHUMAJIbHAagd aMIUIMTyJda TEMIICpATypbl HAPYXKHOI'O BO34yXa B HIOJIC, OC,

npunumaemas corinacao CHull 23-01;

£ - KO3(pPULMEHT MOTIJOUIeHNsT COJHEYHOM pajualii MaTepuajoM HapyKHOH MOBEPXHOCTH
orpakJaronieil KOHCTPYKIMU, IPUHUMaEMbIH 1o Tabnuue 14;

i

wgxs ‘gy COOTBETCTBEHHO MAaKCHMAJIbHOE M CpEIHEe 3HAY€HUs CyMMAapHOW COJHEYHOH

. . 2
pamuanuu (IpsAMOMl M paccessHHOW), BT/M ™, mpuHMMaeMble COTrjacHO mNpuiIokKeHWio [ ms
HapYKHBIX CTEH - KaK JUIsl BEpTUKAJIHHON MOBEPXHOCTHU 3aIaJHON OpUEHTAINH, JIIsl IOKPBITUHN - KaK
JUTSI TOPU30HTAIBHOM MMOBEPXHOCTH;

s - TO )K€, 9TO U B hopmyie (48).

Tabmuna 14 - KoodduuueHT NOTiomeHnus COJHEYHON paaualiid MaTephajoM HapyKHOM
MOBEPXHOCTH OrpakJarolield KOHCTPYKLUU

N Marepuan Hapy>KHOU MOBEPXHOCTH OTPaXkKIAI0IICH Koaddurment
ILII. KOHCTPYKIIUU MOTJIOIICHUS
COJIHEYHOM
paauanuu o

1 |AnroMunuit 0,5




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

AcOecToleMEeHTHBIE JIUCTHI

AcdanpTobeToH

betonb!

JlepeBo HeOKpaleHHOE

3alUTHBINA CI0N PYJIOHHOM KPOBJIM U3 CBETIIOTO IPABUS
Kupnnd rimmHsHbINA KpacHBIN

Kupnnu cnnukatHsii

O06HII0BKa TPUPOTHBIM KAMHEM OeJIbIM

Oxpacka cuiIMKaTHas TEMHO-cepast

Oxpacka u3BecTkoBas Oenas

[InuTka o6nMLIOBOYHAs KEpaMUiecKasi

[TnuTka 06MLIOBOYHAS CTEKIISIHHASI CUHSAS

[Tnutka obnuoBouHas Oenas WK najneBas

PyGepownn ¢ mecuaHoii MOCHITTKON

Cranb nucToBast, OKpalieHHas 0e10i Kpackoi

Cranb mucTOBast, OKpallleHHasi TEMHO-KPaCHON KpacKou
Cranb 1ucTOBast, OKpallleHHas 3€JI€HON KpacKou

Cranb KpoBebHasi OLIMHKOBAaHHAs

Crexio o0IMIOBOYHOE

[IITykaTypka U3BECTKOBAsi TEMHO-Cepasi NN
TEPPaKOTOBast

ITykaTypka eMeHTHas CBeTI0-roy0as
HITykaTypka 1ileMeHTHast TEMHO-3eJIeHast

HITykaTypka eMeHTHasi KpeMoBasi

0,65
0,9
0,7
0,6

0,65
0,7
0,6

0,45
0,7
0,3
0,8
0,6

0,45
0,9

0,45
0,8
0,6

0,65
0,7

0,7

0,3
0,6

0,4




11.1.5 PacuerHyio aMIUIMTyAy KojeOaHuUM TemmepaTypbl BHYTPEHHEH IOBEPXHOCTH

orpaxaromeil KoHcTpykumn A®* | °C, paccanThBAIOT 110 GopMyIIe

AT = 45 v, (50)

des o
rac -l‘qf,g_xf - pacuc€THad aMILIUTyIda KOHe6aHI/II/I TEMIICPATYPbl HApPYKXHOI'O BO3yXa, OC,

onpexaensieMas coriacuo 11.1.4;

V - BEJIMYMHA 3aTyXaHHUS PACYCTHOW aMILTUTY/IbI KOJICOAHUM TeMIIepaTyphl HAPYKHOTO BO3IyXa

A,‘f:ff , B OTPKIAIONIEN KOHCTPYKIIMH, OTpeiensemas cormacho 11.1.3.

11.1.6 [Ins onpenenenust ko3h(PHUIIMEHTOB TEMJIOYCBOCHHS HAPY>KHOW MOBEPXHOCTHU OTIEIHHBIX
CJIOEB OTPaXKIAIONICH KOHCTPYKIIUH CIIEAYeT MPEIBAPUTEIHLHO BBIYUCIUTH TEIUIOBYIO MHEpIHIO £}
Kaxxaoro cios mo popmyse (53).

KoadduumeHT TermmoycBOCHUs HapyHOH IMOBEPXHOCTH Clios I, BT/(ME‘OC), C TEIUIOBOMU
uHepiueir ' 21 criemyer mMpUHUMATh PaBHBIM pPacdyeTHOMY KO3(DQHIMEHTY TEIUIOYCBOCHHUS &
MaTepHala 3TOro CJIOS KOHCTPYKITUH O MPHIIOKEHHIO 1.

KoaddurmeHT TeroycBoeHUs HapyKHON MOBEPXHOCTH cliosi ¥ ¢ TerioBod mHepmmenr L) < 1
CIelyeT OMpEeNeNsITh pacyeToM, HauWHas C MEPBOro clos (cuuTask OT BHYTPEHHEHW MOBEPXHOCTH

OTpaXAArONIEH KOHCTPYKITUH) CICTYIOITUM 00pa3oM:

a) JIs1 IEPBOTO CJIOsA - TIo hopmyuie

n= (31312 + Oy )“:1 + Ryorgy ); (51)

0) 1 i -To cios - o Gpopmyie
7y =R + 5 1+ REL), (52)
roe £y, £, - TepMHYECKHE CONPOTHUBICHHUS COOTBETCTBEHHO IIEPBOTO W i-TO CIIOEB

OTpaXIAIONICH KOHCTPYKIIHH, M 2.0/ Brt, onpenensemsie o gpopmyie (6);

&, & - PAaCYCTHBIC KOB(I)(bI/IL[I/ICHTBI TCIIJIOYCBOCHU MaTCpUualia COOTBETCTBCHHO IIEPBOTO U i -TO

cioeB, Bt/(m 2 -°C), MpUHUMAaeMbI€ 10 NpUIIoKeHHo /1;
O - TO XK€, 4TO U B popmyie (8);

N, ¥, ¥4 - xod>bpdunueHTsl TEIUIOyCBOEHHS HAPYKHOM IOBEPXHOCTH COOTBETCTBEHHO

TepBoro, i -ro u (i — 1)-ro cioes orpaxaarouieii KOHCTPYKIHH, BT/(M 2 °C).



11.1.7 Bcrn A%* < 4™ | 10 orpakiaromas KOHCTPYKIHS YIOBIETBOPSET TPeGOBAHHIM HOPM
110 TEMJIOYCTOHYMBOCTH.

11.1.8 3HayeHns KoI)OHUUMEHTOB TEIUIONPOMYCKAHUSA g, CONHLE3AMTHBIX yCTPOHCTE,

NPUMEHSEMBIX JJIsl OKOH M (oHapel 3JaHuil B paiioHaX CO CPEIHEMECSYHON TEMIIepaTypOi HIOJ
21 °C u BbllIE, IpUBEIEHBI B TabuuLe 15.

Tabmuua 15 - KoapdunumeHt Tenaonponyckanus COMHLIE3AMTHBIX YCTPOUCTB

N ConHue3aluTHble yCTpoiicTBa Koadduument
ILII. TETUTOTIPOITY CKAHHU S
COJIHIIE3ALUTHBIX YCTPOMCTB

A. HapyxHble

1 |[ropa mnu Mapku3a U3 CBETIOW TKaHU 0,15

2  |ITopa nnm Mapku3a U3 TEMHON TKaHU 0,20

3 | CraBHU-KaIO3H C JCPEBIHHBIMU 0,10/0,15
[IJJACTHHAMU

4 |IITopsI-KaNr03u C METAJUIMYECKUMU 0,15/0,20
IUTACTUHAMHA

b. MexcTtekosbHble (HEMPOBETPHUBAEMBIE)

5 | LITopsI-kallto3u ¢ METAUTHICCKUMHU 0,30/0,35
IUTACTUHAMHA

6 |Ilropa u3 cBeTOIi TKaHU 0,25

7 |llltopa U3 TeMHOW TKaHU 0,40

B. Buyrtpennue

8 | LITopsI-kalto3u ¢ METANTHIECKUMHU 0,60/0,70
IUTACTHHAMU

9 |Illtopa u3 CcBETJION TKAHU 0,40

10 | IIrTopa u3 TeMHON TKaHH 0,80

[Ipumeyanus




1 KoshunueHTsl TEIIonponyCKaHus: 0 4YepThl - IS COJHIIE3AIIUTHBIX
YCTPOWCTB C IJIACTUHAMU MOJ YoM 45°, mocie 4epThl - oA yriaoMm 90° k miockoctu
npoema.

2 KoapdunmeHTsl  TEMIONMPONMYCKaHUS  MEKCTEKOJBHBIX  COJHIIE3AIIHTHBIX
YCTPOMCTB C MPOBETPUBAEMBIM MEKCTEKOIBHBIM IIPOCTPAHCTBOM CJIEYET IPUHUMATD
B 2 pa3a MEHbLIE.

11.1.9 TernoByto nHepnuio £} orpakIaronieii KOHCTPYKITUH CISAYET OMPEISATh M0 GopMyie
D=Rl.5'1 +Rz.5‘2 +---+R:rz'5'n' (53)
rne &, fy, ., R, - TepMHUYeCKHE CONPOTHBICHUS OTICIBHBIX CIIOEB OTrpaKIarouieh
KOHCTPYKLIUU, M 2 -°C/BTt, onpeniensemslie. o ¢popmye (6);

8, 59, .., & - pacueTHble K03()(PUIMEHTHI TEMI0yCBOEHHs MaTepuana OTAEIbHBIX CIOEB
orpaxiarouie KoHCTpyKuuu, B1/(m 4 -°C), npuHUMaeMble 10 MPUIOKEHUIO J| nim no pesyiabratam

TEIIOTEXHUYECCKUX UCIIBITAaHUHN.

11.1.10 IIpumep pacueta npuBeeH B NpuiioxeHuu O.

11.2 TENJIOYCTONYNBOCTb NOMELLEHUA B XONOAHbIW NEPUOA rOAA

11.2.1 TennoycTOWYMBOCTh MOMELIEHUN B XOJIOJHBIM MEPUOJ TOAA NMPH HAJIUYMU B 3JaHUU
CUCTEMBI OTOIUIEHHS ¢ aBTOMAaTHYECKUM PETYJIMPOBAHMEM TEMIIEPATypbl BHYTPEHHETO BO3IyXa HE
HOopMupyeTcsi. B ocTanpHBIX cllydasgXx HOpMaTHBHbIE TpeOOBaHHS K TEIIOYCTOMYHMBOCTH
nomernieHuit ycranosnensl B CHull 23-02.

11.2.2 Metoa pacuera TEIJIOYCTOMYMBOCTH MOMEIIEHU B XOJOJHBIM MEPHUOJI TOJla COCTOUT B
CJICTYIOIIEM.

11.2.2.1 PacueTHyro aMIUIUTyAy KojeOaHUsS pe3yIbTHPYIOIIEH TemrepaTypsl MOMEUICHHUM

JKUJIBIX W OOIIECTBEHHBIX 3/IaHUM B XOJOJHBIA MEPUOJ rojaa A,dgs , °C, cienyeT omnpenensaTh 1o

dbopmyite
A% = 0,7MQ, I(Z4B,), (54)

rne M - kxodpuIMEeHT HEPaBHOMEPHOCTH TEIUIOOTAAaYd HArpeBaTebHBIM MPUOOPOM,
MpUHUMAaEMBbIH 110 TabuIe 16;

Qﬂ - CpCAHAA TCIUIOOTAAYa OTOIIUTCIIBHOTO an/I60pa, BT, paBHad TCIUIOMOTECPAM HAHHOI'O
MMOMCIICHUS, OIIPEACIIACMBIM B COOTBETCTBUH C HOPMATUBHBIMU JJOKYMCHTAMU,



A - mnomane i -i orpaxaaronie KOHCTPYKIHU, M 2 ;

: 2
B; - KO’(Q(UIMEHT TEMJIONOITOUIEHUsI MOBEPXHOCTH i-TO orpaxaeHus, Bt/(m~-°C),
onpenensieMblit o Gpopmyie

By = 11](11 crge) + (17 7)), (55)

Gy - KOIPOUIUEHT TEIUIOOTAAaYM BHYTPEHHEW IMOBEPXHOCTH OrPAXKAAIOLEH KOHCTPYKIMH,

Bt/(m 4 -°C), paBHbIH 4,5+ ¢ ;

@y - KO3(pPUIMEHT KOHBEKTHMBHOIO TEIUIOOOMEHa BHYTPEHHEH IOBEPXHOCTH, BT/(ME‘OC),

MPUHUMAEMBII PAaBHBIM JUJISI: BHYTPEHHETO OrpaxieHus - 1,2; okHa - 3,5; moina - 1,5; motonka - 3,5;

}’}mf - KO03(p(UIUEHT TEIUIOYCBOGHUS BHYTPEHHEH IOBEPXHOCTH i-U  Orpaxxaaromien

KOHCTpYKIIUU, BT/(M 2 -°C), onpeaensembliii o 11.2.2.3.

Tabmuua 16 - KoadduuueHT HepaBHOMEPHOCTH TEIJIOOTAAYH HarpeBaTeIbHBIX MPHOOPOB M

N Tun oromneHus M
IL.II.
1 BonsiHoe oTorienue 31aHuii ¢ HEMPEPHIBHBIM 0,1
o0cyKuBaHUEM

2 HapOBoe OTOIINICHUEC WJIH HETCIIJIOCMKHMU II€CYaMU:

a) BpeMmsl [10J1auM Napa WM TOTKH Me4H - 18 4, nmepepbiB 0,8
-6y
0) BpeMs IoJjauM rapa Uiad TONKU Nevu - 12 4, mepepsiB 1,4
-124
B) BpeMs MOa4y Mapa WK TOIKU Meuu - 6 4, epephIB - 2,2
189

3 |BonsHOE oToTIeHHE (BpEMSs TOTIKH - 6 9) 1,5

4  |IleyHoe OTOIUIEHHE TEIUIOEMKUMHU NIEYaMHU MIPH TOTKE MX
1 pa3 B cyTku:

TOJIIMHA CTEHOK Teuu B 1/2 kuprnuya 01 0,4 10 0,9

TOJIIIIMHA CTEHOK Teuu B 1/4 xupnuua 010,710 1,4




| |

[Mpumeuanne - Menbinue 3HaueHUss M COOTBETCTBYIOT MACCHBHBIM IeUYaM,
OoJbIlIME - MEHEE MAaCCUBHBIM JIETKUM 1nieuaM. [Ipu Tonke neueit 2 pasa B cyTKu
BenmunHy A crienyer ymeHpmarth B 2,5-3 pasza [uis nieded co CTeHKamu B 1/2
Kuprnya u B 2-2,3 pasa - npu 1/4 xupnuya.

Hywmepauus cinoeB B dopmyne (55) mpuHsiTa B HampaBII€HUHW OT BHYTPEHHEH K Hapy>KHOU
IIOBEPXHOCTHU OTPAKICHMUSL.

[Ipu pacuere ﬂ,‘iﬂs no ¢opmyiie (54) ajis OKOH M OCTEKJIEHHBIX Hapy’>KHBIX JBEpei ciemyer

IMPUHHUMATh BCIIMUUHY

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

2
rae £, - CONpoTUBIIEHUE TEILIONepeiade OKHa WK asepu, M~ -°C/Br.

11.2.2.2 JIna ompenenenus Kod(p(UIMEHTOB TEIUIOYCBOSHHUSI MOBEPXHOCTH OTHAEIBHBIX CJIOEB
OTpaKIAIONICH KOHCTPYKIIMU CJEAyeT NPEIBAPUTEIHLHO BBIYUCIHTH TEILIOBYIO HHEpIUo L}
Kaxxaoro cios mo popmyse (53).

11.2.2.3 KoadurmeHT TernnoycBoeHns BHYTPEHHEH MOBEPXHOCTH OTPAXKAAIOLIEH KOHCTPYKLUU

™ Br/(m?-°C), onpesensercs ceayomuM 06pazom:

a) eclu NepBbIN (BHYTPEHHUHN) CION OrpakAaroliell KOHCTPYKIIUU MMEET TEIJIOBYI0 HMHEPIIUIO
D>1, 10

FERIE, (57)

6) ectu Dy +Dy+ +D, <1, o Dy+Dy+ _+D,>1, 10 xoopdumuent ¥™ crenyer

OTpeeNaTh  TMOCJIEeNIOBaTeIbHO  pacdyeToM  KO3((UIMEHTOB  TEIUIOYCBOCHUS  BHYTpPEHHEH
MOBEPXHOCTH CJII0E€B KOHCTPYKIIMH, HAYUHAS C (?z - 1) CJI0Sl 10 TIEPBOTO CJIEIYIOIIMM 00pazoM:

JUTSL [}2 —1) cios - o opmyiie
— 2 .
Ir;;"4—1 - (Rn—lsn—l + &y, )f(1+Rn—15n)’ (58)

st i -ro cnost (i =#-2, #-3, ..., 1) - mo popmye

¥ = (R:'S:'z + Ir;:'+1)“:1- +R%n). (59)



mi .
Koaddunument ™ npurMMaeTcs paBHbBIM KO3(DPHUIMEHTY TEIUIOYCBOCHHUS MOBEPXHOCTH i -TO

cios 1y ;
B) €CJIM JJIs1 OTPaKJAIOLIE KOHCTPYKIIMH, COCTOSILIEH U3 # CJIOEB,

inf
Dy+Dy+ +0, <1, To ko3pdument ¥ ciaemyer ompenenaTs NOCICAOBATENEHO PacieTOM

kodpduimentos ¥, Iy, ..., 17!
JUTsl # -TO CJIos - o (hopmyiie
¥o= (Rnss +aexf)f[1+Rn'l'exf); (60)
s 1-10 cios (i =x-2, #-3, ..., 1) - mo popmyuie (59);

F) AJId1 BHYTPCHHHUX OrpakKAarolInux KOHCTPYKLII/Iﬁ BEJIMYMHA & nt OIPCACIIAACTCA KaK JJIsd

HapyXHBbIX OrpaXJACHUW, HO NPUHUMAETCA, YTO B cepeauHe orpaxiaeHud &=0. s
HECMMMETPUYHBIX OrPaXKICHHH HX CEepPeAuHY ClIeAyeT Ha3HAyaTh IO IMOJOBHHE BEJIUYMHBI i)
BCET0 OTPaKICHHUS;

1) TpU HAIMYUU B OTpPaXKJalolled KOHCTPYKIMH BO3AYIIHOM MPOCIOWKH KO3(pGUIUEHT
TEIUIOYCBOCHHUS BO3JyXa & B HEMl MPUHUMAETCS paBHBIM HYIIIO.

B ¢opmynax (57)-(60) u HepaBeHCTBaX:

Dl ) Dg, vy Dn - TCIUIOBAasg MHEPIHUA COOTBCTCTBCHHO l-FO, 2-P0, ..., #-TO CJIOCB KOHCTPYKIHHU,

onpezensemMas o popmyne (53);

2 :
K, ..., By, R, - repmuueckue conpotusieHus, M~ -°C/BT, COOTBETCTBEHHO i -TO, ..., (}2 —1:1-

TO U # -TO CIIOEB KOHCTPYKIINH, OTpeienisieMble 1o ¢popmyne (8);
Sy ey Sfy ey Gy_{, &y - PAaCUCTHBIE KO3((UIMEHTHI TEINIOYCBOCHUS Marepuana 1-ro,..., i-ro,

2
o Iin - 1}-1‘0 U # -TO CJI0€B KOHCTpYKIHH, BT/(M “ -°C), mpuHUMaeMble 110 MPUI0KEHUIO J1;

¥i41 - KOOhOUIHMEHT TEIUIOYCBOCHUSI BHYTPEHHEH MOBEPXHOCTH (i +1)-ro cmos xoHCTpyKIMH,

Br/(m* -°C);
¢ - TO XK€, YTO U B hopmyie (8).

11.2.2.4 Tlony4yennast o ¢gopmyine (54) pacueTHas aMIUIMTyAa KoyieOaHUI pe3yJbTHpPYIOLIEH

TeMInepaTypbl MOMENIEHUS A,d“ JIOJDKHA OBITh MEHBIIIE WM paBHa HOPMHUPYEMOMY 3HAYCHHIO

Afde.s < A{reg.



11.2.2.5 Bpibop THIIa TEIIOAKKYMYJIMPYIOMIETO MPpHOOpa MO MOKA3aTe0 3aTyXaHHs TEIJIOBOH
BOJIHBI B HEM ¥, MPOU3BOAUTCS MO rpadukaM pUCYHKOB 2-4 JUIsl pa3IHMUHBIX PEXUMOB €ro 3apsiiKu

B 3aBHCUMOCTH OT codueTanust /¥y, u p.f (ﬁ"sﬁidﬂs ), o0ecrieunBasi B JIEBOM CEKTOPE OT KPUBBIX

ycnosue A% < A9
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Pucynok 2 - I'paduk 115 mogdopa TeroakKyMyIHpYOMIUX TpuOOpoB (ITPOJOIKUTETLHOCTD
3apsiiKu 8 )
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Pucynok 3 - I'paduk nms mogdopa TeroakKyMyTHPYOMIIX TPUOOPOB (IIPOIOIKUTEIEHOCTD
3apsaKku 8+2 4 THEBHOM MOPa3PSIKU)
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Pucynoxk 4 - I'paduk 115 nogdopa TernoakKyMyIHpYOMUX TpuOOpOoB (IIPOJOIKUTEILHOCTD
3apsiiku 6+2 4 JHEBHOM MOIPa3PSIKH)

Iloka3atenn TCIIJIOYCBOCHHW A BHYTPCHHUX HOBerHOCTefI MOMEIICHUA U TCIINIOAKKYMYJIAIIUOHHBIX
CJIOCB an6opa F:P! U MOKa3aTelb MHTEHCUBHOCTH KOHBEKTUBHOI'O TEIZIOOOMEHA B IIOMCIICHHUHN M

OTIPENIeNIIOTCS COOTBETCTBEHHO 110 (POpPMYyJIaM:
¥, =TAL; (61)
A=Zolgd, (62)

rae ¥; - KodQpQUIMEHT TEIUIOYCBOECHHUS i - MOBEPXHOCTU MOMELICHUS, ONpPEIesieMblii COTIaCHO

12.2.3, u TerioakKyMyJIMpyromiero nmpuodopa, Bt/(m 2 -°C), ompeaensaeMbii 1o ¢popmyIie
¥ = |Rsf + Rsd (Rt + 21+ RyeR (R + 2R, (63)

£, FRy - TepMHYecKHe COIPOTHBICHUS COOTBETCTBEHHO TEIUIOW3OJSIIMOHHOTO H

TEIIOAKKYMYJIMPYIOLIETO CI0EeB NMprudopa, M 2 -°C/Br;



5, & - KO3()UIHEHTH! TEIUIOyCBOSHHS MATEPHUAIOB COOTBETCTBEHHO TETIOM3O0JISIIUOHHOTO U

TEIUIOAKKYMYJIMPYIOLIETO CIOEB Mpubopa, BT/(M2 -°C), npyMHUMaeMble 10 NpuioxeHuto Jl nim mno
pe3yJibTaTaM TEIJIOTEXHUYECKUX UCIIBITAHUM;

oLy - KOD(QQUIMEHT KOHBEKTHBHOTO TEIIOOOMEHA i-i IOBEPXHOCTH MOMELIEHUS |

TEIUIOAKKYMYJIHPYIOIIETO MpruOopa ¢ BO3TYyXOM TMOMEIICHWSI, BT/(ME -°C), mpUHUMAEMbIil paBHbIM
JUTSI: HAPYKHOTO OTpaXkaAeHUs - 3,1; BHyTpeHHETo orpaxkaenus - 1,2; okHa - 4,1; mona - 1,5; moronka
- 3,5; TemoakkyMysupytomero npubopa - 5,6 npu temneparype ero nosepxuoctu 95 °C u 3,3 -
npu 40 °C ;

A; - mnomane i - NOBEPXHOCTHU MOMEILEHHS U TeIJI0AKKYMYJIUPYIOIEro npudopa, M 2,

11.2.2.6 MoOIIHOCT, HarpeBaTEIbHBIX JJIEMEHTOB TEIUIOAKKYMYJIHPYIOLIEro Mpudopa Qp_,:

BHEIIMKOBOTO AJICKTPOOTOIUICHUS OIIpeaeIisieTcs mo hopmyie
_ g
Qp;: - Qh..!’ [24 f mj, (64)
rae Q}fﬂs - pacdeTHbIC TeIUIONnoTepu nomenieHus, Br, onpeaensemsie mo CHull 41-01,

# - IPOJIOJDKUTEILHOCTD 3aPSIKH TETUIOAKKYMYJIUPYIOIIETro prudopa, d.

11.2.2.7 B cnydae koraa O3JEKTPOTEINIOAKKYMYJISIHIUOHHAS CHCTEMA OTOIUICHUS YacCTUYHO
MOKPHIBAET TEIUIOMOTEPHU 3/aHUs W SBIsETCS 0a30BOM 4YacThI0 KOMOWHUPOBAHHOW CHCTEMBI
OTOIUICHHUA, YCTAHOBOYHYIO MOIIHOCTH JOIOJHUTCIIBHBIX IMOCTOAHHO pa6OTaIOH_[I/IX HpI/I60p0B

CHCTEMBI OTOILIEHUS (%, CIEyeT ONpelelsaTh o popMyie
_ midgs e
Cp =Chr —Ce (65)
des .
rae {J;7 -Toxke,urou B 11.2.2.6;

Qfgs - pacyeTHble TEIUIONOTepH MoMelleHus, BT, mpu TemmnepaType Hambosiee XOJIOIHOU

nsatuaHeBky Ha 5 °C Boimne ykasanaoi B CHull 23-01.

11.2.2.8 Pac4eTHy10 pa3HOCTh TEMIEPATYp CIEAYET ONMPEAEIiTh o hopmyrie

des _ ,des das
A i v (66)

rie £25 :%5 _ pacueTHbIe TeMIepaTypbl COOTBETCTBEHHO BHYTPEHHETO H HAPYKHOTO BO3YXa,
T€ XK€, 9To U B hopmyde (9).

11.3 Tlpumep ompeneneHusi MOIIHOCTH TEIUIOAKKYMYJISIIMOHHOTO TIpuOopa TpUBEIEH B
IIPWIOKEHUU X.



12 BO3AYXOMPOHULAEMOCTb OINPAXAAIOLLIMX KOHCTPYKLUA U
NOMELLEHWUN 30AHUUN

12.1 Bo031yXOW30JIALIMOHHBIE CBOWCTBA CTPOUTEIBHBIX MAaTEPUAIOB W  KOHCTPYKIMI

das 2
XapaKTePU3YIOTCs CONPOTUBICHHEM HX BO3IYXONPOHUIAHHUIO figs , M ‘y-[la/Kr, KOTOpOE TOJIKHO

re
OBITh HE MEHEE HOPMUPYEMOI'O COIPOTUBIEHMSI BO31yXONPOHHUIIAHUIO Rmfg , OIPENENIIEeMOro

cormacHo paszneny 8 CHull 23-02.

ConpoTHuBieHHE BO3AYXOIPOHULAHUIO MHOIOCIOMHOM OrpaXkJarwoleld KOHCTPYKLIMH i}s,

Ve -y-[la/kr, cneqyer onpeaensits no Gopmyse

das _
R:'nf _R:'nfl +R:’nf2 +---+Rz'nfn’ (67)
rne  Rpey, Rpra, + Bym - CONPOTHBICHHS BO3AYXONPOHMLUAHHIO OTACNIBHBIX CIIOCB

o 2
orpaxxiarouiei KOHCTPYKUuu, M~ -u-Ila/kr, mnpuHIMaemsbie 1o Tabmuue 17.

Tabnuua 17 - ConpoTuBieHHE BO3yXONPOHUIIAHUIO MAaTEPHAJIOB U KOHCTPYKIIMMA

N Marepuansl 1 KOHCTPYKIUHU Tonmux ConpoTuBienue
1.1 a cios, | BO3AYXONPOHHUIIAHUIO
MM Rins M2 - Tla/kr

1 2 3 4

1 | beton cromrHo# (6€3 IIBOB) 100 19620

2 |Tazocunukar crutonrHoi (6e3 IIBOB) 140 21

3 |M3BecTHSK-paKyIIeUHUK 500 6

4 | KapToH CTpOUTENbHBIN (0€3 IITBOB) 1,3 64

5 |Kupnuunas kimagka W3 CIUIOMIHOTO Kuprmya Ha| 250wm 18
[IEMEHTHO-TIECYaHOM PacTBOpE TOJMIIWHON B | kupnuy u| Oonee
Oonee

6 |Kupnnynas kimaaka u3 cCIulomHoro kupnuya Ha| 120 2
[IEMEHTHO-TIECYaHOM pactBope TOJIIIMHOM B
MOJIKUPIINYA

7 |KupnuyHas Kkjajka U3 CIUIOIIHOrO Kupnuya Ha| 250w 9




LIEMEHTHO-IIVIAKOBOM PACTBOpPE TOJIIMHOW B | Kuprnu
u Oonee

Oonee

8 Kupnuunas xkmagka wu3 cmiomHoro kupnuya Ha| 120 1
LEMEHTHO-IIIIIAKOBOM pacTBope TOJIILITHOM B
TOJIKUPITNYA

9 Knagka kupmnuya KepaMHUYEeCKOro IyCTOTHOTO Ha - 2
[IEMEHTHO-IIECUaHOM pacTBope TOJIIIIMHOMN B
MOJKUPIINYA

10 |[Kmagka w3 J1erkoOETOHHBIX KaMHeH Ha 1ementHo-| 400 13
MIECYaHOM PaCTBOPE

11 |Knmagka w3 JierkoOeTOHHBIX KamMHeW Ha 1emeHtHo-| 400 1
[IJIAKOBOM PacTBOpE

12 |JIuctel acOecTOLIEMEHTHEIE C 3a0€IIKOI IIIBOB 6 196

13 |O60u OymakHbIE OOBIYHbIC - 20

14 |O6mmBKa U3 0OPE3HBIX TOCOK, COSAMHEHHBIX BOPUTHIK| 20-25 0,1
WJIH BUCTBEPTh

15 |O6mmBKa U3 OOPE3HBIX TIOCOK, COCTMHCHHBIX B IIMTYHT 20-25 1,5

16 |O6mmBKa W3 JIOCOK JBOWHAs C TPOKIAJKOW MEXIY 50 98
OOLIMBKAaMHU CTPOUTENIbHOM Oymaru

17 |O6mmBka w3  ¢ubpommura wmm w3 apesecHo-| 15-70 2,5
BOJIOKHHUCTBIX OECIIEMEHTHBIX MATKHUX IUIMT C 3aeJIKON
IIIBOB

18 |O6mmBka w3  ¢Qubpommura wmm w3 apeBecHo-| 15-70 0,5
BOJIOKHHUCTBIX O€CIIEMEHTHBIX MATKUX IUIUT O€3 3aleNIKA
IIIBOB

19 ' OOmmBKa U3 KECTKUX JPEBECHO-BOJIOKHHUCTHIX JIHCTOB C 10 3,3
3aJIeJIKOY IIBOB

20 |OOmmBKa U3 TUICOBOM CyXOH IITYKaTypKH C 3a/€7KOU 10 20
IBOB

21 \TleHoOeTOH aBTOKJIaBHBIH (€3 IIBOB) 100 1960

22 |IleHOOETOH HEABTOKIIABHBIN 100 196

23 |IleHomonucTHPOI 50-100 79




24 |TleHoctekio crutontHoe (6e3 MBOB) 120 >2000

25 |IlnuTel MUHEpaIOBAaTHBIE )KECTKHE 50 2

26 |PyGepoun 1,5 | BosnyxonenpoHHIaem
27 |Tons 15 490

28 | danepa kieenas (6e3 MIBOB) 3-4 2940

29 |IlmakoOeToH CIUIONIHOM (0e3 IIBOB) 100 14

30 |Lrtykatypka LEMEHTHO-TIECYaHBIM pacTBopoM 1o, 15 373

KaMEHHOW WJIM KUPIUYHOMN KJIaJIKe

31 |llIrykatypka W3BECTKOBas IO KaMEHHOW WU 15 142
KUPIIMYHOM KIIaJKe

32 |lItykarypka W3BECTKOBO-THUIICOBAas IO JepeBy (o 20 17
JIpaHu)

33 Kepam3uTobetoHn miotHocThio 900 Kr/M° 250-400 13-17

34 1o xe, 1000 Kr/M° 250-400 53-80

35 Tose, 1100-1300 kr/m* 250-450 390-590

36 | IInakonemso6eron miotHOCTbO 1500 K/M” 250-400 0.3

[Ipnmeuannus

1 Jlns xmagok W3 KHpIH4Ya M KaMHEW ¢ PacIIMBKOM IIBOB HAa HAPYXXHOM IOBEPXHOCTH
NpPUBEJCHHOE B HACTOsIIEeH Tabiuile CONPOTHUBICHHWE BO3AYXOINPOHHUIIAHUIO CIEIyeT

yBeJIMYHMBaTh HA 20 M- 44 Ma/xr.

2 ComnpoTHBIIEHHE BO3AYXOIPOHULAHUIO BO3AYIIHBIX IPOCIOEK U CIIOEB OrpaKIArOIIMX
KOHCTPYKUMH M3 ChIMyuYMX (ILIIaKka, Kepam3HTa, MeM3bl U T.I.), PHIXJBIX M BOJOKHHCTBIX
(MHMHEpanbHOM BaThl, COJIOMBI, CTPYXKKH U T.I1.) MaTEpUAJIOB CJIEyeT IPUHUMATh PaBHBIM HYJIIO
HE3aBHCHMO OT TOJIIIHHBI CIIOSL.

3 I[J'IH MaTCpHaJIOB U KOHCTPYKHHﬁ, HC YKAa3aHHBbIX B HaCTOHH_[eﬁ Ta6J'II/II_[e, COIIPOTUBJICHHUC
BO3QYXOIIPOHUIIAHHUIO CICAYCT ONPCACTIATE OKCIICPUMCEHTAJIBHO.




ConpoTuBieHne BO3IYXONPOHUIIAHUIO 3allOJHEHUN CBETONPOEMOB CIEAYET OIpEACIATh
cormacHo 123, 124 wu cpaBHMUBaTb CO 3HAYECHUSIMHU, I[OJIYYEHHBIMHU B pe3yjbTaTe
cepTU(UKAIIMOHHBIX UCTIBITAHUI.

12.2 TIpoBepka orpaxgaromux KOHCTPYKIWi Ha cootBercTBHe TpeboBaHmsiM CHull 23-02 mo
COIIPOTHUBIICHUIO BO3/LyXONPOHUIIAHUIO OCYIIECTBIISETCS CIEAYIOINUM 00pa3oM.

OnpenensroT pa3HOCTh JAaBJICHUN Bo3ayxa £ , [1a, Ha HApy»KHOW M BHYTPEHHEH MOBEPXHOCTSIX

3aMOJIHEHUST OKOHHOTO TIpO€Ma Ha YPOBHE II0JIa MEPBOTO HAJ3EMHOTO dTaka MPOCKTHPYEMOTO
3nanus cornacHo CHull 23-02 o ¢popmyine

— 2
&p =0.55H I&"’exf = Yint )+ 0,335 v", (68)
rac H - BBICOTA 3JaHUA (OT ypOBHH I10JIa HepBOFO aTaxa a0 Bepxa BBITH)I(HOﬁ H_IaXTLI), M;

o 3
Yaxf+ Ym# - YJACJIBHBIM BEC COOTBETCTBEHHO HApy>KHOTO M BHYTPEHHEro Bo3ayxa, H/m~™,
ompenensieMblit o Gpopmyam:

Yo = 3A631(273 44,1, (69)
Yot = 34631273+ 20 ), (70)
{,;; - PacueTHas TeMIlepaTypa Hapy>KHOro Bo3ayxa, °C, mpuHMMaeMas coriaacHo 5.1;
i - PacueTHas TeMIlepaTypa BHYTPEHHETO Bo3ayXa, °C, IpuHUMaeMasl COrjaacHo 5.2;

Vv - MakcHMalbHas W3 CPEAHHMX CKOpOCTEeH BeTpa MO pyMOaMm 3a sSHBaphb, MOBTOPSEMOCTH
KOTOpPBIX cocTaBisieT 16% u Oosiee (ycTaHOBIIEHHAs MPU CTaHAApTHON BbicoTe 10 M), mpuHUMaeMas
no Ttabmume 1* CHull 23-01; ana 3pmanuii BeIcOTOM cBhime 60 M ¥ cleAyeT yMHOXAaTh Ha
k03 dunmeHT ¢ U3MEHEHHUsI CKOPOCTH BETpa IO BBICOTE, MPUHUMAEMBIii 1o Tadsuie 18.

Tabmuna 18 - MI3sMeHeHne CKOpoCTH BETPa MO BBICOTE MO OTHOIIEHUIO K CTaHIapTHOM BhicoTe 10
M

Bricora, Koaddumment ¢ npu pacuyeTHoil CkopocTH BeTpa, M/C
M

2 2,5 3 4 5 6 7 8 10

10 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0

100 2,8 2,4 2,2 1,9 1,8 1,7 1,5 1,4 1,2

150 3,2 2,8 2,5 2,1 2,0 1,8 1,7 1,6 1,4




200 3,5 3,0 2,7 2,4 2,1 2,0 1,8 1,7 1,4

250 3,8 3,2 2,8 2,5 2,3 2,1 1,9 1,8 15

300 3,8 3,4 3,0 2,6 2,4 2,2 2,0 1,9 1,6

350 4,0 3,4 3,0 2,6 2,4 2,3 2,1 2,0 1,7

400 4,0 3,4 3,2 2,8 2,5 2,3 2,1 2,1 1,8

450 4,0 3,6 3,2 2,9 2,6 2,4 2,2 2,2 1,8

500 4,0 3,6 3,2 2,9 2,6 2,5 2,3 2,2 1,9

[Mpumeuanune - KooduuueHTs! { MEHCTBUTENBHBI ISl IEHTPAIBLHOTO PErHOHA
P®. [lns npyrux pernoHoB PO k03¢ UIIHEHTH MOTYT UCIIOJIB30BAaTHCS YCIOBHO.

OnpenensitoT HOpMUPYEMOE COIIPOTUBIIEHUE BO3AYXOIPOHULIAHUIO OTPAXKIAIOIIUX KOHCTPYKIIUM
&;ﬂg , M 4 -y-[la/Kkr, 3a UCKIIFOUEHUEM 3al0OJIHEHUH CBETOBBIX MPOEMOB, 1o ¢hopmyse (12) CHull 23-
02

RE =i Gy, (71)
rae £ - To ke, uTo U B hopmyiie (68);

i

n
npuauMaemas no tabiume 11 CHull 23-02.

HOpPMHpYEMasi BO3AYXOINPOHUIAEMOCTh OTPaXXJAOIIMX KOHCTPYKLHH, Kr/(M2 ‘q),

12.3 Hopmupyemoe CONPOTHBIIEHHE BO3JYXOINPOHUIAHUIO CBETONPO3PAUYHBIX KOHCTPYKIUI

re 2
'nfg , M~ 4/KT, onpeaIeNstoT 1Mo ¢hopmyie

R = (11 G, ew ! g 1, (72)

o 2
rae &, - HOpMHUpyeMas BO3IyXOIPOHHMIIAEMOCTb CBETOIPO3PAYHON KOHCTPYKLHMH, KI/(M ™ -4),

npuarMaemMas 1o tadaune 11 CHull 23-02 mpu £ =10 Ila;
2y - 10 ke, uTo U B hopmysie (68);
Hpp=10 Ila - pa3HOCTh JaBlEeHUS BO3[yXa Ha HApy>KHOW M BHYTPEHHEH MOBEPXHOCTAX

CBETOMPO3PAYHOM  KOHCTPYKIIMH, TPU  KOTOPOH  OmpeaensieTcss  BO3AYXOMPOHHUIIAEMOCTh
cepTuduIrpyemMoro oopasia.



12.4 ConpoTtuBiieHHE BO3IyXONPOHUIIAHUIO BBIOPAHHOIO TUIIA CBETONPO3PAUYHON KOHCTPYKIUHU

R:‘nf , M 4 y/xr OTIPEICIISIOT 1O hopMyJie
Roe = (UG ){p ! Lpg )", (73)

rae &, - BO3IYXOIPOHHUIIAEMOCTh CBETOIPO3PAYHON KOHCTPYKIUHU, KI/(M 2 ‘1), mpu Lpp =10 Ila,

MOJTyYeHHAs B pe3yIbTaTe CePTH(PUKAIIMOHHBIX UCTIBITAHUMH;

# - TOKaszarenb peXuMa (UIbTPALUU CBETONPO3PAYHOW KOHCTPYKIMH, IIOJIYYECHHBIN B
pe3yibTare cepTU(UKAIMOHHBIX UCTIBITAHUM.

125 B cayuae Fyr 2 &;}g BbIOpaHHAsi CBETONpPO3payHas KOHCTPYKLUS YJIOBIETBOPSET

tpeboBanusim CHull 23-02 o conpoTuBIEHUIO BO3AYXONPOHUIIAHHIO.

B ciayuae Ry < &;}9 HE00XO/IMMO 3aMEHUTh CBETONPO3PAYHYI0 KOHCTPYKLHIO U MPOBOJIUTH

pacuetsl o ¢popmyiie (73) no ynosierBopenus TpedboBanuii CHull 23-02.

12.6 [Ipumep pacuera Rz'nf npuseneH B L.1 npunoxxenus L.

12.7 BbiOOp OKOHHBIX OJIOKOB UISl 3JIaHUS 10 WX BO3JYyXONPOHUIIAEMOCTH B COOTBETCTBUU C
knaccupukamueir mo 'OCT 26602.2 cormacHo TtpebGoBanusim 8.6 CHull 23-02 mpusenen B
npumepax 2 u 3 (I1.1) mpunoxenus L.

12.8 TIpoBepka 37aHUl U UX TTOMENIEHU HA CTENEHb BO3AYXOMPOHUIIAEMOCTH OCYIIECTBIISIETCS
cormacHo Mmeroauke, npuBeaeHHoll B ['OCT 31167. Pexomennyemas kiaccudukanus
BO3/TyXOIPOHUIIAEMOCTH OTPaKIAIONINX KOHCTPYKIUI 00bEKTa MO KPaTHOCTH BO3yX000MEHa MpH

£p =50 ITa (#sg, u ') (mOMemIeHHs, TPYIIBI MOMEIIEHHH (KBapTHUPHI) KUJIBIX MHOTOKBAPTHPHBIX,

OOIIECTBEHHBIX, aIMUHUCTPATUBHBIX, OBITOBBIX, CEIHCKOXO3SMCTBEHHBIX, BCIIOMOTATEIbHBIX
IIOMEIICHUN IPOU3BOACTBEHHBIX 3JaHUNM M COOPYKECHHMH, a TaKKe OJHOKBAapPTHPHBIX 3JaHUN B
nenoMm) mnpuBefeHa B Tabmuue 19. Ilpum  ycTaHOBIIEHHMH KJIaccOB BO3AYXONPOHHUIIAEMOCTH
"ymepenHas", "Bblcokad", "oueHb BbICOKas" cIeAyeT NPUHUMATh MEpPbl IO CHUKEHHIO
BO3JIyXOIPOHUIIAEMOCTH O00BEKTOB. [Ipm ycTaHOBIeHMH KiaccoB "Hu3kas" W "oueHb HU3Kas" B
00BEKTaX, UMEIOUIMX BEHTWIALMIO C €CTECTBEHHBIM IMOOYXIACHHEM, CIIEyeT NPUHUMATh MEpHI,
oOecrieynBarONIfe JOMOJHUTENbHBIA TMPUTOK CBEXero Bo3ayxa. [lpumep ynoBieTBOpeHUS
tpeboBanuit 8.7 CHull 23-02 mo BO3MyXONMPOHHUIIAEMOCTH IOMEIICHUH 37aHUH, OMpeeNsseMOoit

COTJIACHO BBIIICYITOMSHYTOH METOJMKE MO0 KPATHOCTH BO3ayxooOMeHa nipu =50 Tla (#s55, u 1),

npuseneH B 1.2 npunoxxenus L.

Tab6muma 19 - Kimacchl BO3yXONMPOHUIIAEMOCTH OTPAXAAIONTUX KOHCTPYKIIMH 00BhEKTa

KpaTHOCTB B03I[YXOO6M6H3 pu HaumenoBauue kiiacca
Ap =50 Ta (5, 1)




Hsg <1 OueHp HU3Kas
lingy <2 Huskas
25 ngp < 4 Hopmanbnas
4 S nsp <6 Ymepennas
6% asn <10 Bricokas
10 2 =47 Ouenb BbICOKaAs

13 PACHET COMNMPOTUBINEHUA MNAPOIMPOHULIAHUIO OIrPAXOAIOLLUX
KOHCTPYKLUN
(SALLIUTA OT BJIATHN)

13.1 Pacyer HOpMUPYEMOTO CONPOTUBIICHUS MAPOIMPOHULIAHUIO OTPAKIAIOIICH KOHCTPYKLUU (B
npejesiax OT BHYTPEHHEH MOBEPXHOCTU JI0 MJIOCKOCTH BO3MOXHOM KOHJEHCAIIMU) MPOU3BOAT IO

CHulI 23-02 ¢ yuerom cienyromux TpeOoBaHUM.

13.2 TlapumanbHOe NaBlIeHWE HACHIIEHHOTO BOJASHOTO mapa £, 2y, &, Hy, A, Ila, B
dopmyax (16)-(20) CHull 23-02 npuHUMarOT:

JUTS TIOMEITeHU# 0e3 arpeccuBHOM cpenpl - o Tadbmumam C.1 u C.2, ¢ arpecCuBHOM cpeoi - 1mo
tabnuie C.3 npunoxenus C;

[0 TEMIIEpaType B IJIOCKOCTH BO3MOYKHOW KOHICHCAUUU 7., ONPENCISIEMOM IIpU CpeaHen

TEMIICPATYPEC HAPYIKHOTO BO3AYyXa COOTBETCTBCHHO XOJIOAHOI'O, MCPEXOJHOI0, TCIJIOr0 NMEpruoaoB U
nepuoaa MeCAICB C OTpUIATCIbHBIMU CPECAHUMU MCCAYHBIMU TCMIICpATYPaAMU - 110 (1)OpMy.]'IC

Te =g ~ Iiﬁz'nf t :“:H Oty + R, :”I Ry, (74)
Ile fyy; - TO e, 4To U B 5.2.2;
Olys - TO XK€, YTO U B 9.1.2;

£ - CpelHssl TeMIIepaTypa Hapy»KHOTro BO3yXa i -ro nepuoaa, °C, onpenensemas no ¢popmyiie

n
=Xt n, (75)
i=1



iV :
rfe £; - CPeAHssL MeCsYHas TeMIIepaTypa Bo3yxa f -ro Mecsua, °C;

# - YUCJIO MECALIEB i -T'0 IEpUOa;

K, - TepMHYECKOE CONPOTUBJIECHUE CJIOS OTpaKIAroIell KOHCTPYKIMM OT BHYTpPEHHEH

o 2
MOBEPXHOCTH /10 TUNIOCKOCTH BO3MOXKHOM KOHAeHcaluu, M~ -°C/Br,
. 2
£, - cOmpoTHBIEHHE TEIIONEpeIaue OrpaxkIaronen KoHcTpykuuu, M “ - °C/Br.

[TapumanbHOE AaBICHHE BOISHOTO apa &, &y, &, E;, E3 B popmynax (16)-(20) CHull 23-02

B IIOMEIIECHUSAX C arPECCUBHOM cpeiol 0003HAYAI0T COOTBETCTBEHHO: £ »o Epo,s i) ol ) p2 Epg .

13.3 3HaueHWs MAPIUAIBHOTO JABJICHHUS BOJJHOrO Tmapa & o Ila, Hamg HacCHIIECHHBIMHU

pactBopamu codeit misa temmneparyp 10-30 °C nmpunumarot no tabmune C.3 npunoxenus C; ais
temneparyp Huke 10 °C oHu MOryT OBITh OIIpeesieHbl 0 hopmyIie

By = 001Zp,, (76)

rae &; - napuualbHOE JaBJIEHHE HACBIIIEHHOro BOAsHOro mnapa, Ila, npuHumaercs o
TEMIEPATYpPE B IUIOCKOCTH BO3MOXKHOU KoHAeHcanuu o Tabnuuam C.1 u C.2 npunoxenus C;

lii?p - OTHOCHUTECIIbHAA BJIAXXHOCTH BO3yXa HaJ HACBIIICHHBIM BOJHBIM PaCTBOPOM COJIH, %, IIpu

£=20 °C , npuaumaertcs o tadmurne C.3 npunoxenus C.

13.4 TlapumanpHOE NaBJICHHWE BOJSHOTO Tapa £ B IUIOCKOCTH BO3MOJKHOH KOHJICHCAIIUU

pi
Hapy’>XKHBIX CTE€H M3 KepaM3UTOOeTOHa Ha Kepam3UTOBOM mecke (z2,=1200 KIT/M- ), coaepxKalieM
comu NaCl, KCl, MgCl; wim ux cMecH, a TakKe pPacCTOSHUE O TUIOCKOCTH KOHJICHCAI[UH OT
BHYTPEHHEH MOBEPXHOCTH CTEHBI &, B YKa3aHHBIX CT€HAaX CJIEIYET ONpeeNATh COOTBETCTBEHHO IO

bopmynam:

By =0,01%p, npui=1,2,3,0; (77)
30 = 0,078,505 (78)

/e {#p - OTHOCHTEIBHAS BIXKHOCTh BO3/[yXa B [I0paX MaTepHaia Orpakarolleii KOHCTPYKIIHH,

%, onpenensieMasi B COOTBETCTBHH € 13.3;

fys - TOJNIIMHA YTEIUIUTEIS, M.

WNunekcsr i=1, 2, 3, 0 OTHOCATCS COOTBETCTBEHHO K XOJIOJHOMY, MEPEXOIHOMY, TEIUIOMY
NepuoJiaM U MEePUOIY MECALIEB C OTPUIATEIILHBIMUA CPEIHUMHU MECIYHBIMU TEMIIEPATypaMHu.



2 ooy
13.5 ConpoTHBIICHNE TAPONIPOHUIIAHUIO &, , M “ -u-[la/Mr, 0OTHOCIIONHON WU OTAEIBHOTO CIIOS

L
MHOTOCJIOMHON OTpa)<Aaroniell KOHCTPYKIIUHU CIIEIYET ONMPEaesTh o popmyie

Ry =51p (79)

rac g - TOJIOIKWHA CJI0s orpaxc):(alomeﬁ KOHCTPYKIHHU, M,

{ - pacyeTHbl KO3(PPULUMEHT NapoNPOHULAEMOCTH MaTepuana clos OrpakJarolei
KOHCTpYyKUuH, Mr/(M-4-Ila), mpuHrMaeMblii o npuioxeHuto /1.

ConpoTHBiI€HHE TAPONPOHUIIAHNIO MHOTOCIOMHOM OrpaskJaroiel KOHCTPYKIUH (WK €€ YacTH)
PaBHO CyMME COIPOTUBJICHUH MAapOIPOHULIAHUIO COCTABIISIOLIUX €€ CIIOEB.

ConpoTuBIIeHHE MAPONPOHULAHHIO K,y JMCTOBBIX MATCPHANIOB U TOHKUX CIIOCB MAPOM30IISALMH

CIENyEeT NPUHUMATH N0 npritoxkeHnuto L1
[Ipumeuanus

1 ConpoTuBieHHe NapONpPOHUIAHUIO BO3IYIIHBIX MPOCIOEK B OTPaKJAIOLIUX KOHCTPYKLHUAX
cienyeT IPUHUMATh PABHBIM HYJIIO HE3aBUCUMO OT PACIIOJIOKEHUS U TOJILIUHBI OTUX IIPOCIIOECK.

re
2 Jlna oOecriedeHHs HOPMUPYEMOI'O COIMPOTUBIICHUS MAPONPOHUIIAHUIO Rv;:ufI orpakaaroniei

KOHCTPYKLMHA CIEyeT ONPEACNATh CONPOTHBICHUE MAaPONPOHULEAHUIO XK, KOHCTPYKUHMH B

npeaenax OT BHYTPEHHEN MTOBEPXHOCTHU JI0 TIOCKOCTH BO3MOXHON KOHJICHCAIWH.

3 B noMemeHusx ¢ BIaKHbIM WJIM MOKPBIM PEXKHMOM CIIEAYET MPeNyCMaTpUBaTh NapOU30JIALHUIO
TEIUION30JIMPYIOIINX YIJIOTHUTENEH CONPSKEHUI 3JIEMEHTOB OTPakKJAIOIUX KOHCTPYKIMH (MECT
NPUMBIKAHUS 3alOJHEHUH MPOEMOB K CTEHaM M T.[I.) CO CTOPOHBI MOMENICHHI; CONMPOTUBJICHHE
MapONPOHUIIAHUIO B MECTax TaKUX COMNPSDKCHUM IIPOBEpAETCS M3  YCIOBUS OrpaHUYCHUS
HAKOIJICHUS BJIATM B CONPSDKCHMSX 3a IEPUOJ C OTPULATEIBHBIMU CPEIHUMH MECSAYHBIMU
TEMIIEpaTypaMHi Hapy>KHOI'O BO3JlyXa Ha OCHOBAHMM pacyeTa TEMIIEPAaTypHOrO0 U BJIAXKHOCTHOI'O
HOJIEH.

13.6 3HaueHUs] TeMIepaTypbl B IUIOCKOCTH BO3MOXHOM KOHJICHCAIIMH CIEAYET OMPEICIIATh IO
dbopmyite

T =iy [(ﬁmf Loy )’f R, ](Rz'nf +2. R) ’ (80)

TN€ ipi, fgy - PACUETHBIE TEMIIEPATyphl COOTBETCTBEHHO BHYTPEHHETO M HApYXXHOTO BO3/yXa
(cpeaHece30HHas WM CPEeHsA 3a MepPHOo]] BiaroHakorieHus ), °C;

. 2
£, - CONPOTHBIICHNE TEIUIONEpeiade Orpakaaroniel KoHCcTpykuuu, M~ -°C/Br;



R:'nf =1 g
TZI€ Cyys - TO K€, UTO U B 9.1.2;

> R - cyMMa TepMHYECKHX COTPOTHUBICHUH CIIOEB KOHCTPYKIIHH, PACIOJOKEHHBIX MEXITY

BHYTpPEHHEHN MOBEPXHOCTHIO U INIOCKOCTHIO BO3MOXHOW KOHAECHCALIUU, M 2.oC/Br.

[Ipu pacuere BenmmumH £, u 2 K pacueTHble KO3()(UINCHTH! TEIIONPOBOJHOCTH MaTEPUaOB

CJIOEB Orpa)/1alollell KOHCTPYKUMM 3IaHUM C arpecCUBHOM Cpefod MOryT OBbIThb HIPUHATHI IO
IIPUIIOKEHUIO JI IPpU COOTBETCTBYIOIUX YCIOBUAX IKCILTYyaTalAH.

13.7 Jlma cTE€H NpOMBIILICHHBIX 3JaHWM, MOABEPKEHHBIX BO3JCHCTBUIO BBICOKOAKTHBHBIX B
THIPOCKONHMYECKOM OTHOLICHHH adpo3oneii (i, < 60%) pacuer no popmynam (16)-(20) CHull 23-

02 BBITIONHATH HE CIEAYeT. 3alIUTy OT YBJIAXKHEHHUS TaKUX CTCH C BHYTPEHHEH CTOPOHBI CIEIyeT
MPOU3BOJIUTH O€3 pacueTa Kak OT HEMOCPEIACTBEHHOI'O BO3JIEHCTBHUSI PacTBOpPa COOTBETCTBYIOIIETO
a’po30J14.

13.8 HesaBucumo ot pe3yabTatoB pacyera mo ¢popmyiam (16)-(20) CHull 23-02 Hopmupyembie

re re >
COIIPOTHUBIICHUS MAapOIPOHULIAHUIO RPIQ 51 Rpf (B mpeznenax OT BHYTPEHHEH MOBEPXHOCTU JI0
IUIOCKOCTH BO3MOYKHOM KOHJIEHCAIMK) BO BCEX CIIydasX JOJDKHBI MPUHHUMAThCcs He Oojee S

M2 -g-ITa/mr.

13.9 UzonuHuM copOIuU B 3aBUCHMOCTH OT MAacCOBOTO COJIECOJACpXKAHUS MJs Ciydas
OrpakJaronieil KOHCTPYKIMH U3 KEPAM3UTOOETOHA Ha KEPAM3UTOBOM TECKE, COJAEPIKAIIEM XJIOPH/IbI
HATpUs, KaJus ¥ MarHus, IPUBEACHBI B PUIIOKEHUH .

13.10 OmpeneneHue COMPOTHBICHUS MAPONPOHHUIIAHUIO TPH HaIUYUU TpaduKoOB copOuuu
BBITIOJTHSFOT CJICTYIOIIAM 00pa3oM.

OTHOCHTENBHYIO BIQKHOCTb BO3LyXa ¢y ,%, B [I0pPaX Marepuana Orpax/aroliell KOHCTPYKIUHI
ONpEeNeNIOT 1Mo rpadukaM copOIMU MO TPHIOKEHHIO O B 3aBUCUMOCTH OT MacCOBOTO
coneconepxanus . Ilpu sToM BenmuunHa @, B popmyiax (76) u (77) npu pacuere E pi (mpu =1,
2, 3, 0) onpenensiercst no rpadukam copOuuu npu  =10%, a npu pacuere Hyp - mo rpaduxam
copOuuu nipu # =15% no npunnoxenuto L1,

13.11 IIpumep pacuera cONpOTUBIIEHNS TAPONPOHNULIAHHIO JIaH B MPUIIOKEHHUH O.

14 PACYET TENJIOYCBOEHUA NMOBEPXHOCTU MNMOJ1I0OB

14.1 TemmoycBoeHHE TOJIOB 3JaHUN JIOJDKHO COOTBETCTBOBaTh TpeOoBanmsiM CHwull 23-02.

};de.s

o 2
PacdeTHblil Mokasarelb TCIUIOYCBOCHUs IOBEpXHOCTH moma fy, Br/(M~-°C), ompenemsercs

CJICTYIOIIHUM 00pa3oM:



a) eclii TMOKpBITHE TMojia (TMEepBbIM CJIOH KOHCTPYKIMU T[OJa) MMEET TEeIJIOBYI0 HHEPIUIO
Iy =Rs 205, TOo mokazaTenb TEIUIOYCBOCHHS IOBEPXHOCTH IIOJIA CJEIYET OMpPEIeIsATh 10

bopmye

YH =25, (81)

0) ecnu mepBBIE # CJIOEB KOHCTPYKLIMU mojia (# Z1) UMEIOT CyMMapHYIO TEIJIOBYIO MHEPIIHIO
y+Dy+ 40, <05 Ho TemoBas wuHepuus (x+1) cmoeB Ly +1n+. +Db 205 TO

IMMOKAa34aTCjib TCIUIOYCBOCHUS IIOBCPXHOCTH II0JIa Fj", CJICAYCT OHNpCACIATh IOCICAOBATCIIBHO

pacyeToM IoKaszaTeseil TeII0YCBOCHHSI IIOBEPXHOCTEH CII0€B KOHCTPYKIIMH, HAYWHAs C # -TO A0 1-
ro:

IUIA % -TO CJIOS - 110 popMmyJie

d 2 :
Ffﬁ - (ERnSn R )“:[15 + Ryt ); (82)
st i -ro cinost (i=#»-1; 2-2;, ...; 1) - mo Gopmyie
Yy ~(4R,s? + T 1+ RE). 83)

des
Tloka3arens TCIUIOYCBOCHHA ITOBCPXHOCTU II0JIa Ff MNPUHHUMACTCA PABHBIM I[MOKAa3aTCIIIO

TEIUIOYCBOCHUS TIOBEPXHOCTH 1-r0 ciost 1.
B ¢opmymnax (81)-(83) u HepaBeHCTBaX:

Dy, D4, .., D, - TemioBas HWHEpPUHs COOTBETCTBEHHO 1-ro, 2-ro, ..., (#+1)-ro cioes

KOHCTPYKIIMH T0J1a, onpeaensieMas coraacuo 11.1.9;

K;, R, - TepMHYecKHE CONPOTUBIICHUS, M2'°C/BT, COOTBETCTBEHHO i-TO M  #-TO CIJIOEB

KOHCTPYKIIMH T0JIa, onpenesnsieMbie o gpopmyiie (6);

S, &, 8y, &y41 - PacueTHbIC KOA(P(UIIMEHTHI TEMIOYCBOCHUSI MaTepHala COOTBETCTBEHHO 1-To,

i-ro, #-ro, (#+1)-r0 CII0OEB KOHCTPYKIMH IT0JIa, BT/(ME'OC), MPUHUMAEMbIE IO pe3yJibTaTaM
TEIUIOTEXHUYECKUX MCIBITAHUN WIM 10 NMPWIOKEHHUIO [[; mpu 3TOM IS 34aHUM, MOMEUIEHUNA M
OTJICNIbHBIX yYaCTKOB, MPUBEAEHHBIX B 1M03.1 1 2 Tabmuubl 13 CHull 23-02, - Bo Bcex ciayyasx npu
YCIIOBUU 3KCIUTyaTalluu A;

¥;41 - TIOKa3zaTelb TEIUIOYCBOCHUS IMOBEPXHOCTH (i+1)-ro ciost KOHCTPYKUMH mona, Bt/

(M2 -°C).



das
14.2 Ecnu pacueTHas BenuunHa I'7™ IMOKa3aTels TEMIIOYCBOCHHs MOBEPXHOCTH MOJIA OKAKETCS
v re v
He 0oJiee HOPMATHBHOW BEIIMYUHBI 1 ¢ 7, ycranosnensoit B Tabmune 13 CHull 23-02, To 3TOT mon

das re
YJAOBJICTBOPSET TPEOOBAHUSAM B OTHOIICHUU TEIUIOYCBOCHUS; €CIU I 7 > ¥ ¢ ? To crmemyer B3ATH

JIPYTyI0 KOHCTPYKIUIO TOJIa WJIM U3MEHUTh TOJIIMHBI HEKOTOPBIX €ro CJIOEB 10 YJIOBJIETBOPECHUS

TpeGoBaHusAM & f” LY

14.3 TennorexHu4yeckas XapaKTEPUCTHUKA I10JIa B MECTaX OTAbIXA KUBOTHBIX IIPHU COACPKaAHHUU
ux 0e3 MOACTUIIKKA OIPCACTIACTCA BBIYHUCIACMBIM IMOKA3aTCIIEM TCIIJIOYCBOCHHU IMOBCPXHOCTHU I10JId

¥ fﬂs, KOTOPBII JOJbKEH OBITh HEe 0ojiee HOPMHUPYEMOH BEIMYMHBI, TPUHUMAEMOH paBHOM: Uis

KPYITHOTO POraToro CKOTa MOJIOYHOTO HAIPABIICHUS M MOJIOJHSAKA J0 YETBIPEXMECSYHOTO BO3pacTa
. 2 oy

(kpymHOTO poratoro ckora u cBuHed) - 12,5 Bt/(M“-°C); mis OTKOPMOYHBIX >KHBOTHBIX C
o 2

YEeTBIPEXMECSYHOT0 Bo3pacta: cBuHed - 17 Br1/(M“-°C) m kpymHoro poratoro ckora - 15

BT/(ME'OC).

Pacuetnble K03 GUIIUEHTH! TEIUIONPOBOAHOCTH MaTEPUAIOB CJI0E€B KOHCTPYKIUH I10J1a B MECTax
OT[bIXA KUBOTHBIX CIEAYET IPUHUMATD IIPU DKCIUTYaTallMOHHOM BJIAXKHOCTU 3TUX MaTepUajoB, HO
HE BBIIIE, YEM IpPHU YCIOBUAX JKciulyataumu b mo npwioxenuto JI. B ciydae npuMeHeHMs
CHELMANbHBIX TUAPOPOOU3UPOBAHHBIX MAaTE€pUajoOB  JOMYCKAETCS NPUHUMATh YKa3aHHBIE
XapaKTEPUCTUKHU IIPU YCIOBUAX IKCILTyaTanuu A.

14.4 [Ipumep pacueta npusezeH B npuioxeHuu 0.

15 KOHTPOJIb HOPMUPYEMbIX MOKA3ATENEN TEMNNO3ALWMNTLI 30AHUA

15.1 Tlpym mpoekTHpOBaHWW 3AaHUS cieayeT ycraHaBimBarh corijacHo CHull 23-02 kmacc
sHepreTrdeckoit apdexruBHocTH A, B mimn C, mo TpeGoBaHMIO 3aKa34MKa WM BIaJesbla 3/1aHHs,
oOecrieunBarOMi  3aJaHHBIM  pacxXoJl TEIUIOBOM OHHEPrMHM Ha TMOJJIep)KaHUEe IapamMeTpoB
MHUKpPOKJIMMAaTa IOMEIIEHHH C Yy4YeTOM KIMMaTHYECKOTO paloHa CTPOMTENBCTBA. KOHTpOIb
TCINIOTCXHUYCCKUX U OHCPICTHUYCCKUX rnokazaresiei IIpUu NPOCKTUPOBAHHUUN U SKCIECPTU3C ITPOCKTOB
Ha ux coorBerctBue Hopmam CHull 23-02 cnemyeT BBITONHSATH MO JaHHBIM JHEPTETHYECKOTO
nacropra.

15.2 KoHTpoip KauecTBa W COOTBETCTBHE TEIUIOBOWM 3alllUTHl 3[aHUW W OTAEIBHBIX €ro
anemenToB HopMaMm CHulI 23-02 mpu skcruryaTaiuu 31aHH OCYIIECTBIISIOTCS aKKPEIUTOBAHHBIMU
lNocctpoem Poccun ucnbITaTelbHBIMU JTA0OPATOPUSMU TTyTEM SKCIEPUMEHTAIBHOTO OMpeIeIeHUs
OCHOBHBIX IIOKa3aTellel Ha OCHOBE TOCYJAPCTBEHHBIX CTaHAAPTOB HA METOJAbl HUCIHBITAHUI
CTPOUTENBHBIX MAaTE€pUAJIOB, KOHCTPYKIMH # OOBEKTOB B 1eioM. [Ipu HECOOTBETCTBUU
dakTUYecKuX TMOKas3aTeleld MPOEKTHBIM 3HA4YeHHSIM CJENyeT pa3pabaTbiBaTh MEPONPUITHS IO
YCTpaHEHUIO Ae(EKTOB.

15.3 Onmnpenenenue TEMIOTEXHUYECKUX IIOKa3aTenedl (TEMIONPOBOJHOCTH, TEMJIOYCBOECHMUS,
BIQXHOCTH,  COPOLIMOHHBIX  XapakTEPHCTHK,  IMapOINpPOHUIIAEMOCTH,  BOJOIOTJIOLICHUS,
MOPO30CTOMKOCTH)  TEIUIOM3OJIALIMOHHBIX MAaTE€pUaIOB M  KOHCTPYKLUMH TPOU3BOJAUTCS B



cootBeTcTBUU ¢ (penmepanbubivu cranmapramu: ['OCT 7025, TOCT 7076, TOCT 17177, TOCT
21718, 'OCT 23250, 'OCT 24816, 'OCT 25609, TOCT 25898, 'OCT 30256, 'OCT 30290.

PacueTHble 3HaYCHMSI TEIIIOTEXHUUECKUX TIOKA3aTeNIed MaTEPUAIOB U KOHCTPYKIMN ONPEENISIOT
COTJIACHO MPUIIOKEHMIO [l M IT0 METOIUKE, IPUBEICHHON B IPUIIOKEHNH E.

15.4 OmnpeneneHue TEMIOTEXHUUYECKUX XapAaKTEPUCTUK (CONPOTHUBIICHUS TeIUIONEpenaye |
BO3JYXOIPOHUIIAHNIO, TEIUIOYCTOMUYMBOCTH, TEIUIOTEXHUYECKOW OJHOPOJHOCTH) OTHEJIBHBIX
KOHCTPYKTUBHBIX 3JE€MEHTOB TEIJIOBOM 3alllUThl BBINOJHSIOT B HATYpHBIX YCJIOBHUSAX JHOO B
7a00paTOPHBIX YCIOBMSX B KIMMAaTHYECKHX KaMmepax, a TakKe MEeTOJaMH MaTeMaTHYeCKOTro
MoJIeJIMpoBaHus TemnepaTypHbix nojeir Ha OBM cormacno I'OCT 25380, I'OCT 26253, T'OCT
26254, TTOCT 26602.1, TOCT 26602.2, 'OCT 26629, I'OCT 31166, 'OCT 31167.

15.5 Knacc sHeprerndeckoit 3ppeKTUBHOCTH 3/1aHUsI HAa CTaJUU SKCIUTyaTallid MPUCBAaUBACTCS
10 JaHHBIM HATYPHBIX TEIUIOTEXHWYECKHX HCIBITAHUH HE MEHee YeM 4Yepe3 ToJ IOocie BBOJAA
3aHKs B 9KCIUTyaTauutio. IIpucBoenue kiacca sHepreTnyeckoil 3ppeKTuBHOCTH MPOU3BOIUTCS 10
CTENCHH OTKJIOHEHHWS YAEIbHOTO pacxoja TEIUIOBOH JHEPruM (MOJYYEHHOTO B pe3yJbTaTe
UCTIBITAHUNA M HOPMAJM30BAHHOTO B COOTBETCTBMM C pacyeTHbIMM ycioBusiMu coriacHo ['OCT
31168) B cpaBHEHHMH C PaCYETHBIMHU 110 JAaHHBIM HOpMaMm B cooTBeTcTBHM ¢ Tabmumen 3 CHull 23-
02. YcraHoBneHHBII Kiacc 3HepreTHyeckon 3(h(HEeKTUBHOCTHU CIIEIYET 3aHECTH B SHEPreTUUYEeCKUn
HacIopT 3JaHus.

15.6 Ilpu ycrtaHOBIEHHM Kjacca SHEpreTudeckod 3(P(PEeKTUBHOCTU [UIsI MOCTPOEHHBIX WM
PEKOHCTPYHPOBAHHBIX (KAMUTATHHO PEMOHTUPYEMBIX) 31aHul cornacHo Tabnune 3 CHull 23-02:

- A u B ("oueHb BbICOKHMIA" U "BBICOKHI'"), MOJPSIIHBIC U IpYTHE OPraHU3alUH, yYaCTBOBABLINE B
€ro IMPOEKTHUPOBAaHUM U CTPOUTENIBCTBE, a TAKXKE NPEAUPUATHS - HU3TOTOBUTENN IPOIYKIUH,
CHOCOOCTBOBABIINE JOCTHKEHHIO 3TOTO Kilacca, clielyeT SKOHOMUUYECKH CTUMYJIMPOBATh;

- D ("Hu3kuit"), cneayer npeaycMarpuBath mrpadHbIE CAHKIIUH.

[Topsimok HKOHOMHYECKOTO CTUMYJIMPOBAHUS WJIM IITpadHble CaHKUUU OIpPEEIIIOTCS
3aKOHOJIATENTLCTBOM CyOBbekToB Deiepanuu 1 peleHHsIMA UX aIMAHUCTPAITHHA.

15.7 Tlpu ycTaHOBIIGHUHU KJacca dHEpPreTudeckor 3((HEKTHBHOCTH JJIsl CYIMIECTBYIOIIUX 3aHHMA
cornacHo tabmuie 3 CHull 23-02:

- D ("Hm3kmit"), ciemyeT MpeaycMaTpuBaTh MEPOIPHUSATHS IO TOBBIIICHUIO SHEPTETHYECKOM
3¢ (}EKTUBHOCTH 3TOTO 3JIaHUsl MyTeM PEKOHCTPYKIMU coriacHo pasaeny 10 Hacrosmero CBoma
MIPaBUIT;

- E ("ouenp Hu3KHII"), PEKOMEHIYIOTCS MEPOINPHUATHS IO TOBBIIMICHHIO SHEPIeTHUYCCKOM
3¢ (EKTUBHOCTH JTOTO 3JaHUS ITyTEM PEKOHCTPYKIMM B OJIDKAWIICH MEepCHeKTHBE COTIACHO
yKa3zaHusMm pazzaena 10.

[Topsimok ouepeaHOCTH PEKOHCTPYKIIMU 3aHWM IO TOBBIMICHUIO WX YHEProdp(HEeKTUBHOCTH U
yCIIOBUsL (PUHAHCUPOBAHUS PEKOHCTPYKITUHU OMPEACISIOTCS PEIICHUSIMU aJMUHUCTPAIIHN CYOBEKTOB
denepanuu.



16 COCTAB U COOEPXXAHWUE PA3AENA NPOEKTA "9HEPITO3®®EKTUBHOCTbL"

16.1 OBLUME NMOJNOXEHUA

16.1.1 TIlpoekt 3maHus JAOJDKEH cojepxkarb pasfaen "DHeprodddeKTuBHOCTH" COIIacHO
tpeboBanussm CHull 23-02, CHull 31-01 m CHull 31-02. B 3TomM pa3jmene MOKHBI OBITH
NpEeCTaBICHbl CBOAHbBIE II0Ka3aTesld 3HEPro3(pPeKTUBHOCTH NPOEKTHBIX pemeHuid. CBOAHBbIC
nokazareiau 3Heprod3(ppeKTHBHOCTH TOHKHBI OBITh COMTOCTABJICHBI C HOPMAaTHBHBIMH TIOKA3aTEIISIMU
CTPOMTENIbHBIX HOPM. YKa3aHHBIN pa3Jiesl BHIMOIHACTCS Ha CTaIusAX MPEIIPOSKTHON M MPOEKTHOU
JOKYMEHTAITUH.

16.1.2 Ilpu nHeobxommmocTH K pa3paboTke pazaena "DHeprodPppeKTUBHOCTH" 3aKa3uMKOM H
MPOEKTUPOBIIMKOM MPHUBIEKAIOTCSI COOTBETCTBYIOIIME CHEIMAIUCTBI U OSKCIEPTHl U3 JIPYTHX
OpraHu3aIu.

16.1.3 Opranbl 3KCHEpTU3bl TOJIKHBI OCYIIECTBISATh IPOBEPKY COOTBETCTBUS JAHHBIM HOpMam
IIPEANPOEKTHON U IPOEKTHOU JOKYMEHTALUU.

16.2 COOEPXAHUE PA3OEJIA "OHEPITO3®®EKTUBHOCTbL"

16.2.1 Paznen "OHeproapekTuBHOCTL" AOIKEH COAepkKATh SHEPreTUYECKHM MacopT 34aHUs C
MOSICHUTENIBHOM ~ 3allUCKOM M COOTBETCTBYIOIIMMHM  pacue€Tamu, KJIacChbl 3SHEPreTUYECKON
s dexTuBHOCTH 31aHUS B cOOTBeTCTBUU ¢ Tadmuieit 3 CHull 23-02, 3akmtoueHrne o COOTBETCTBUHU
MPOEKTA 3/IaHUs TPEOOBAHMSIM HACTOSIIMNX HOPM U PEKOMEHAINH 10 TIOBBITIICHHIO SHEPTeTUICCKOM
3(PEKTUBHOCTH B ClTydae HEOOXOIUMOCTH JOPAOOTKH MPOEKTA.

16.2.2 ITosicHuTENbHAS 3aNIMCKa pa3jielia ToJbKHA COIePKATh:
a) OOIIYI0 XapaKTepUCTUKY 3alPOSKTHPOBAHHOTO 3/TaHHS;

6) CBCACHUA O IIPOCKTHBLIX PCHICHUAX, HAIIPABJICHHBIX HA IIOBBLIIMICHUC 3(1)(1)6KTI/IBHOCTI/I
HCIIOJIb30BAHHA SHCPIrUu:

- paCUYCTHBIC MMOKA3ATCIIN U XaPAKTCPUCTHUKHU 3JaHUSA;

- ONHUCAaHWE TEXHUYECKHX PEIICHUN OTpakAaloIIMX KOHCTPYKIMH C pacueToM MPUBEICHHOTO
COTIPOTHUBIICHUS Teruionepeaye c MIPOTOKOJIAMU TEIUIOTEXHUYECKUX UCTIBITAaHUH,
MOATBEPXKJAIOIMIUMHA  MPUHATBIE PACUETHBIE TEIJIOTEXHUUYECKHE TI0Ka3aTeIu CTPOUTEIbHBIX
MaTepUajIoB U KOHCTPYKUUN U cepTUDUKATHI COOTBETCTBUS JUIsl CBETONPO3PAUYHBIX KOHCTPYKIIUM;

- NPHHATBIC BHUAbI IIPOCTPAHCTBA IMOA HHXHHUM MW HaAd BCPXHUM OJOTaKaMHM C YKa3aHUCM
TCMIICPATYP BHYTPCHHETO BO34yXad, IMPHHATHEIX B pPacucT, HAJIWNYHUC MaAHCAPIAHBIX BTaH(efI,
HCIIOJIb3YCMBIX IJIA KUJIbA, TaM6ypOB BXOOHBIX I[BCprI BCCTH6IOJ'ICI>1, OCTCKIICHUA HOﬂ)KHﬁ;



- TEIUIOTEXHUYECKUE PACUETHI OIrPAKIAIOIINX KOHCTPYKIMI;
- TEIUIOTEXHUYECKUE PACUETHI TEIUIOrO YepAaKa v TEXIIOATIONbS;

- IPUHATHIE CUCTEMbl OTOIUICHMS, BEHTWIALWU U KOHIWLMOHMPOBAHUS BO31yXa, CBEIACHHS O
HaJIMYUK NpUOOPOB yyeTa U peryiupoBaHus, obecrneuuBaronmX 3((EKTUBHOE MCIOIb30BaHUE
SHEpPIruy;

- CHeUMaJIbHbIe NPUEMbI MMOBBILIEHUS YHEProdPPEKTUBHOCTU 3/1aHUsA, B TOM YMCIIE yCTPOWUCTBA
10 NTIACCUBHOMY HCIIOJIB30BAHUIO COJIHEYHOM SHEPTUH, CUCTEMbI YTHUJIM3ALMK TEIJIOTHI BBITSAKHOIO
BO3/yXa, TEIUIOM30JIALKA TPyOOIPOBOJOB OTOIUIEHUS U TOPSYETO BOJOCHAOXKEHHUS, NMPUMEHEHHE
TEIJIOBBIX HACOCOB U MPOYEE;

- I/IH(bOpMaI_II/IIO 0 pasMCIICHUU HCTOYHUKOB TEIUIOCHAOKECHUS JJIs o0bekTa. B HeO6XO,Z[I/IMLIX
ClIydasax MNMpPUBOAUTCA TCXHHUKO-3KOHOMHYECKOC 000CHOBaHHE BHCpFOCHa6)KeHI/I$[ OT aBTOHOMHBIX
HCTOYHHUKOB BMCCTO LHCHTPAIIN30BAHHBIX,

B) pacyeThl TEIJIOIHEPreTUUECKUX MOKa3aTesIe U CONOCTaBIEHUE IPOCKTHBIX PEIICHUH B 4acTH
SHEpronoTpediIeHus ¢ TpeOOBaHUSIMH JJTAHHBIX HOPM.

[Ipumep cocraBnenust paszgena "DHeprodG@PexTUBHOCTL" OOIIECTBEHHOIO 3/1aHUSl MPHUBEAEH B
IpuIoKeHuu 5.

17 COCTABJIEHUE SHEPTETUYECKOI'O NACMNOPTA 30AHUA

17.1 DOHepreTHyeckuil NacmopT TIpa)<IaHCKOTO 3JaHUs CIeAyeT pa3padaTbiBaTh COIJIACHO
tpeboBanusim 12 CHwull 23-02 nns KOHTpoONs KauecTBa NPU CTPOUTEIBCTBE M HIKCIUTyaTaIluH
3TAaHUM.

17.2 DHepreTH4ecKuil MacmopT TOJDKEH BXOAUTh B COCTaB MPOEKTHOM W MPUEMOCIATOYHOH
JIOKyMEHTAIlMi BHOBb BO3BOJAMMBIX, PEKOHCTPYUPYEMBIX, KalUTaJIbHO PEMOHTHUPYEMBIX 3/aHUH,
npu ocymiecTBieHun ¢yHKuuid naenekued ['’ACH u npu npremke 31aHus B OKCILTyaTaIyo.

17.3 Pemenue o BEIOOPE SKCITyaTUPYEMBIX 3/IaHUM IS 3alI0JIHEHUS] YHEPTeTHUECKOTo macnopTa
OTHOCUTCSI K KOMIIETEHIIUU OPTraHOB aqMUHUCTpauu cyobekToB deneparun.

17.4 [lanHble, BKIIOYEHHBbIE B HHEPreTHMUECKUH MACHOPT 37aHMs, JOJKHBI H3JIaratbCs B
HYDKETIPUBEICHHOM TI0CIIEI0BATENBHOCTH:

- CBCACHHUA O THUIIC U (bYHKI_[I/IOHaJ'IBHOM HazHa4YCHUU 3JaHUsA, €T0 OTA’KHOCTHU U 06’beMe;
- JaHHBIC 00 O6’beMHO-HHaHI/IpOBO‘IHOM PCHICHUU C YKAa3aHUEM JaHHBIX O I'COMCTPHUUYCCKUX
XAPaKTCPUCTHUKAX W OPUCHTAIHMU 3JaHUs, IJIomaAu €ro orpaxaaroinx KOHCTPYKIII/Iﬁ n 110J1a

OTanJIMBaCcMBbIX HOMGIHCHHﬁ;

- KIIMMaTUYECKHE XapaKTePUCTHKU palloOHa CTPOUTENbCTBA, BKIIOYAsl JaHHBbIE 00 OTOMUTEIHLHOM
HEPUOJIE;



- TPOEKTHBbIE JAaHHBIC MO TEIUIO3alINTe 3JaHMS, BKIIOYAIOIINE MPUBEICHHBIC COMPOTUBICHUS
TeIIonepeiaye, Kak OTAEIbHBIX KOMIIOHEHTOB OTPaXJAIONIMX KOHCTPYKUWW, Tak W 3JaHUS B
LIETIOM;

- HPOCKTHBIC HOAaHHBIC II0 CHUCTEMaM MNOAACPKAHUA MHUKPOKIIMMATA U crmocobaM  HX

peryjaupoBaHuss B 3aBUCHUMOCTH OT HU3SMCHCHUSA KIHMMATHUYCCKUX BOSI[CﬁCTBI/If/i, 10 CHCTEMaM
TEIIOCHA0KEHUS 3JaHUsA,

- IIPOCKTHHBIC TCINIOOHCPICTUICCKUC XaPAKTCPUCTUKHU 30aHN, BKIIIOYAOIHNE YACIbHBIC PACXOAbL
TEIIOBOM OHCPIYU Ha OTOINICHUC 3aHUA B TCUCHHUC OTOIMTCIBHOI'O IEpHUOoJa 11O OTHOIICHUIO K 1

M2 OTaIIMBa€MOM  ILIOIIAAN (I/IJ'II/I 1 M3 oTaIrimBacMoro O6’BCMa) H T1pagyco-CyTkamM
OTOIHUTCJIIBHOI'O ICpUOaa,

- U3MCHCHHSA B IOCTPOCHHOM 3JaHHUU (OGLGMHO-HH&HI/IPOBO‘-IHBIG, KOHCTPYKTHBHBIC, CUCTCM
nogacpKaHus MI/IKpOKJ'H/IMaTa) I10 CPAaBHEHUIO C IIPOCKTOM;

- pe3yJIbTaThl UCHBITAHUS DHEPrONOTPEONICEHUs U TEIJIOBOM 3aIMTHI 3[aHUS IMOCIE TOAUYHOTO
nepuoja ero IKCIIyaTaluy;

- KJIacC SHepreTuieckoit 3 pekTuBHOCTH 3MaHNUS;
- PEKOMEH/IALIMH T10 TOBBIIICHUIO YHEPTETUUECKON (P (PEKTUBHOCTH 3/1aHHS.

17.5 Dueprernyeckas 3 HEKTUBHOCTH 3/1aHUS ONPEEIIAETCS MO CIECTYIOIUM KPUTEPUSIM:

YACTBHBIN pacxo]l TETUIOBOH 3HEPTrUM Ha OTOIUICHHE B TEYCHHE OTOIMTEILHOTO MEPHO/Ia qfﬂs :
2 3
kJx/(Mm“-°C-cyt) [kx/(M~ -°C-cyT)];

NoKa3aTeab KOMIAKTHOCTH 3J1aHus &, , 1/M;

o0muit k03¢ (PUIUEHT Temonepesauu 3aauus &, , Br/(m 4 -°C);

HpI/IBe)IeHHHﬁ KOB(I)(I)I/IL[I/ICHT TCIUIONICpEAaY 3OaHUA YCpC3 HAPYKHBIC OrpakAaroluc

2
KOHCTPYKLIHN Kg , Br/(m*-°C);
YCIIOBHBIN KOA(PUIMEHT TEIUIonepeadn 3IaHHs K:,l,ff , YUUTBIBAIOIIMN TETJIONOTEPH 3a CUET
UHQUIBTPAUH U BEHTHISAINH, BT/(M 2 °C);

o -1.
KpaTHOCTH BOS}IYXOO6MeHa 3AaHUs 3a OTOINMUTEIIBHBIM IEPUOA #,, 91

K03 UIMEHT OCTEKICHHOCTH (acaia 31aHus | .

17.6 VcnplTanus U MPUCBOSHHE KJIacca SHEPreTUYecKor 3(P(PEKTUBHOCTH TOJIKHBI BBITTOTHATHCS
HE3aBUCHUMBIMHU OpraHu3aiusamMu (pupMaMu), akKpeIUTOBAHHBIMH B YCTaHOBJIEHHOM mopsake. B



clly4yae IIOJIy4€HHUs pe3yJbTaTa HWCIBITAaHUH HIDKE "HOPMaJIbHOTO" YpPOBHS HMHCIEKTHPYIOIIEH
OpraHu3alMi  cilegyeT  pa3paboTaTh  He3aMEMJIUTEIbHbIE  MEpbl [0 IOBBILICHUIO
9HEeprodHHEeKTUBHOCTH 3TaHUS.

17.7 lns cymiecTBYIOIUX 3JaHUI SHEPreTHUeCKU NacnopT 3JaHus ciaeayeT pazpadaTeiBaTh MO
3aJaHUsM ~ OpraHu3alMi, OCYLIECTBIAIOIIMX OAKCIUTyaTalMio KWwioro ¢GoHJa W 3/aHUi
oOuiecTBeHHOro HaszHadyeHus. [Ipm 3ToM Ha 34aHUs, UCHOJIHUTENbHAs JOKyMEHTalMs Ha
CTPOUTENIBCTBO KOTOPBIX HE COXPAaHWIIACh, YHEPreTUUECKUE TACIOPTa 3JaHUS COCTABJISIIOTCS Ha
OCHOBe MaTepuanoB bropo TexHHUecKol MHBEHTapU3allUK, HATYPHBIX TEXHHUUYECKUX 00CIIeIOBaHUM
U W3MEPEHUH, BBINOJIHAEMBIX KBATU(PHUIMPOBAHHBIMU CHEIMATUCTAMHU, UMEIOIUMH JIMLIEH3UI0 Ha
BBITNIOJIHEHHE COOTBETCTBYIOIIUX PadoT.

17.8 Jng KwibIX 34aHUM C TNPUCTPOCHHBIMH HEKUJIBIMM IIOMEIIEHUSMH DJHEPreTHYECKUE
[acropra Cjiaeayer, Kak IPaBHIIO, COCTAaBIATH PA3LACIbHO IO OJKUJIOW 4YacTH M KaXKIOMY
IPUCTPOCHHOMY HEXUJIOMY OJIOKY; JJii BCTPOCHHBIX IOMEIICHUN OOIEeCTBEHHOrO Ha3HAYEeHUS
KHWIBIX 3JaHUN (HE BBIXOJAIIMX 32 MPOEKIMIO >KUIOW YacTW 3[aHMsl) SHEPreTUYEeCKUH MacmopT
COCTABIIAIETCS KaK Ul OQHOTO 3JaHUs.

18 3AMNMOJIHEHUE SHEPTETUYECKOI'O NACIMOPTA XXUNOIro 30AHUA

dopma SHEPreTUYeCcKOro rnacnopra 3aanus npuseneHa B npwioxxennn J CHull 23-02. [Tpumep
€ro 3aroJIHeHUs JUId KWJIOro 3[JaHMs NpUBEJeH Hmke M B Tabmuue 20. Metoauka pacuera
TEIJIOTEXHUYECKUX W JHEPreTHYECKUX MapaMeTpOB Ha IPUMEpE 3TOro 37aHus IpuBeneHa B 1.2
npuioxenus M.

Ilpumep

JleBATHATAXXHOE 3-CEKITMOHHOE KWJIOe 3/1aHne cepuu 121 mpemHa3sHa4YeHO AJI CTPOMTENbCTBA B
r.TBepu. 3n1aHue COCTOMT U3 ABYX TOPLEBBIX CEKIMH U OAHOM psinoBoil. OOlIee Yynciao KBapTup -
108. CteHbl 37aHUS COCTOSAT W3 TPEXCIOHWHBIX KEIe300€TOHHBIX IMaHeNeld Ha THMOKHX CBSI3SX C
YTEIUTUTENIEM U3 TIEHOMOJUCTHUPOJIA, OKHA - C TPEXCIOWHBIM OCTEKJIEHHEM B Pa3fesIbHO-CIIaPEHHBIX
JIEPEBSHHBIX TMeperieTax. Yepak - TeIUIblid, MTOKPHITHE - TPEXCIONHBIC JKeIe300€TOHHBIC TUTUTHI C
YTEIUTUTENIEM U3 TEHOMOJUCTUPOa. TeXMoJmoibe ¢ Pa3BOJKOM TpyOONpPOBOAOB. 3JaHUE
MOJKTIOYEHO K IEHTPAIM30BAaHHOW CHCTEME TETUIOCHAOKEHUS W UMEET OJHOTPYOHYIO CHCTEMY
OTOILICHUS C TEPMOCTaTaMH 0€3 aBTOPETYJIMPOBAHUS Ha BBOJIE.

Tabmuma 20 - [IpuMep 3an0THEHUS SHEPTETUYECKOTO MACIIOPTa )KUIIOTO 3aHUS

OO6mmas uabopMaIus

JlaTta 3armonHeHUs (YUCII0, MECSII, TO)

Anpec 3naHust r.TBepb

Pa3paboTrunk npoekTa HHUUDI Bxunuma




Anpec u TenedoH pa3padoTyrka Mocksa, JIMutpoBckoe mocce, 96;
Ten.(095)9762819

udp npoekra Cepus 121

PacuerHbIie YCJIOBUA

N | HaumenoBanue pacueTHbix napametpoB | O6o3nauenu | Exunune | Pacuetno
TLII. € CHMBOJIa | H3MEpPEHH e
o 3HAYEHUE
napameTpa
o
1 |PacyerHas TemmepaTypa BHyTPEHHETO Eing C 20
BO3/yXa
(e}
2 |Pacuernas remnepaTypa Hapy>KHOTO L C -29
BO3/yXa
3 |PacueTrHas TemriepaTypa TEIIOro £ °C 14
4yepaaka
4 | PacuerHas Temrieparypa TeXIOANObS £y °C 2
5 |IIpomomKuTeNnbHOCTh OTOMUTEIBLHOTO T CyT 218
nepuoaa
6 |CpenHsis TeMriepatypa Hapy>KHOTO Eps °C -3,0
BO3/yXa 3a OTONMUTEIBHBIN NTEPUOL
7 |I'paxyco-CyTKH OTOMUTEIHLHOTO IEPHO/Ia D °C-cyt 5014

q)YHKI_[I/IOHaJ'IBHOG Ha3Ha4YCHHUC, TUIl U KOHCTPYKTUBHOC PCIICHUC 3/IaHUA

8 |Ha3nauenue Kuoe

9 |Pa3memieHue B 3acTpoiike OtnenbHO crosiiee

10 |Tuno MHuorosTtakHoe, 9 sraxen

11 |KoHCTpYKTHUBHOE pEIlICHHE KpynHomnanenbHoe, jke1e300eTOHHOE

FGOMeTpI/I‘-IeCKI/Ie 1 TCIINIOSHCPTCTUUCCKHUC ITOKA3ATCIIN



N IToka3zaTenb O6o03nauenu | HopmatusHo | PacuetHoe | @akTHuecko
TLIIL. e € 3HaueHue |(MMPOEKTHOE| € 3HAYCHHE
HoKa3aTessl | IoKas3aresis | ) 3HaYeHHe | oKa3aTes
Y eINHUIIBI ToKa3aTens
U3MEpEHUs
1 2 3 4 5 6
I'eomerpuueckue nokasaTenu
12 | O6uas momaae Hapy>KHBIX ATy 2 - 5395
o s
OTPaXXTAIONINX KOHCTPYKITHHA
3J1aHMsI, B TOM YHUCIIE:
CTEH M 2 - 3161
OKOH ¥ OaJIKOHHBIX ABepeit - 694
ABEP Ap, M
BUTpaXken Ap M - -
(dhonapeit Ag ™ - -
BXOJIHBIX JIBEpEU U BOPOT 2 - -
AHbIX ABEpe 1t BOP Aaom
MOKPBITHHA (COBMEIIEHHBIX ) M 2 - -
YepAayHbIX NEPEKPBITHIL M 2 - -
(xomosmHOTO YepaKa)
. 2 i
HNEPEKPBITUH TEIUIBIX 4 .M 770
4epAaKoB
MEePEKPBITHI HAJT A ¢, M 2 - 770
2
TEXITOITOIbSIMH
. 5 i i
HEePEKPHITHIA Ha/T Ap,m
HEOTaIJINBaeMbIMU
TIO/IBAJIAMH WJTH TTOITOIIBSIMH
. 5 i i
HEePEKPHITHIA HA/I TPOE3aaAMHU Ap,m

U TI0]] 3pKepamMu

1oJia Mo TPyHTY

J‘ﬂ-}r,M2




13 |[Inomans KBapTUP M2 - 5256
14 |Ilone3Has miomaab M2 - -
(0OMIECTBEHHBIX 31aHUI)
15 |Ilmomags KUIBIX &M 2 - 3416
IMOMeEIIeHUH
16 |Pacuernas momans EY: 2 - -
(0OIIECTBEHHBIX 3/1aHUH)
17 |OraminBaemMblii 00bEM M - 18480
o
18 |Kosddunuenrt i 0,18 0,18
OCTeKJIeHHOCTH (hacaja
30aHMs
19 |Tloka3areyib KOMIIAKTHOCTH i des 0,32 0,29
=}
30aHUS
TemmosHepreTHYecKre MoKa3aTen
TemoreXxHUYeCKHe ITOKa3aTean
20 |ITpuBenenHoe R; ’ME o0/
COIPOTHBIICHUE Br
TeruIonepeiade Hapy>KHbIX
OTpaXJACHUIL:
CTEH R, 3,16 2,65
OKOH U OQJIKOHHBIX JIBepei Rp 0,526 0,55
BUTpaxei Rg - -
donapeit Rp - -
BXOJIHBIX JIBEPEH U BOPOT R,z 1,2 -
MOKPBITHHA (COBMEIIIEHHBIX ) R, - -
YepJayHbIX IEPEKPBITHI R, - -
(XOJIOTHBIX YEPIaKOB)
MEPEKPBITHH TETUTBIX R, 471 471

YepAaKoB (BKIIOUAs
MOKPBITHE)




MEPEKPBITHI HaT B ¢ 4,16 4,16
TEXITOMOITBIMHU
NIEPEKPBITUI HAJL £ 5 - -
HEOTaIJIMBaeMbIMU
TIOJIBAJIAMU FLITH
HOJMOIbSIMU
HEepeKPBITHI Haja Ipoe3aaMu Ry - -
U 110/ DpKEepamMu
110J1a Mo TPYHTY F f - -
21 IlpuBenenusiii K03 dunmeHTt ¥ - 0,519
TEeIUIoNepe1aun 3JaHHs r';
Bt/(Mm*-°C)
22 |KpatHOCTh BO31yX000MEeHa P 0,671 0,671
3/1aHMS 32 OTONUTEIIbHBIN ¢
epuos
KpatHocTh BO31yX000MeHa A5 _— 4.0 -
npu ucneltanusx (mpu 50 [1a)
23 | YcnoBHbIi K03 punmeHt K:L@f - 0,573
TEeIUIoNepelaun 3aHus, 5
YYUTBIBAOIIUHI TEIUIONOTEPU Br/(m*-°C)
3a c4eT MH(DUIbTPALMU U
BEHTHJISAINN
24 |O0muit ko3P PUIUEHT J . - 1,092
m
TEeIUIoNepe1aun 3aHHs 5
Bt/(Mm*-°C)
DHepreTUyecKue noxka3aresiu
25 |O0111e TEIIONOTEPH Yepe3 Oy, Mk - 2552185
OTPaXIAIOIIYI0 000JIOUKY
3/1aHMS 32 OTOIMTEIbHBIH
epuos
26 |YaenbHbIC OBITOBBIE int » BT/M 2 145
TEIUIOBBIACHUS B 3JJaHUU
27 |BBITOBBIE TEMIOMOCTYIUICHUS | (s , MK - 932945

B 3/JJaHUE 32 OTONUTEILHBINA
nepuos




28

TermonocTyieHus B 3JJaHHE
OT COJTHEYHOW pajuaiuu 3a
OTOMUTEIBHBIN MTEPUOL

s, MJIx

255861

29

Pacxon TemnoBoit 3HEpruyu Ha
OTOIUJIEHHE 3TaHU 3a
OTOMUTEIBHBIN MTEPUOL

@y, MITx

1970491

Koaddurmmentrr*

30

Pacuernslit kKoappunueHt
SHEPreTUYECKOU

3 PEKTUBHOCTH CUCTEMBI
LEHTPATU30BaHHOTO
TEIUIOCHA0KEHUS 3JaHUs OT
UCTOYHHUKA TETJIOTHI

Eg’es

0,5

31

Pacuernslit k03 uruent
SHEPTreTHUYECKOU

s dexTuBHOCTH
MOKBAPTHPHBIX U
ABTOHOMHBIX CHCTEM
TEIUIOCHA0KEHUS 3JaHUs OT
UCTOYHHUKA TETJIOTHI

F dac

32

Koaddunument
s exTuBHOCTH
aBTOPETYJIUPOBAHUS

0,85

33

Koaddumment yuera
BCTPEYHOT'O TEILIOBOTO
MOTOKA

0,8

34

Koaddumment yuera
JIONIOJTHUTETTHLHOTO
TETUIOTIOTPEOICHHS

1,13

* Paznen tabsmmipl KoadurmenTsr cooTBeTcTBYET OopuruHaiy. - [Ipumeuanue "KOJIEKC".

Oxkonuanue Tadmunsl 20

TToka3arens

O0o3Hauenue
TIOKa3aTels U
eJIMHHIIA
U3MEpEHUS

Hopmarushoe
3HAUYCHHE
MoKa3aTes

dakTnueckoe
3HAYECHUE
[moKasareis

KoMmmiiekcHble moka3aTeiin




35 |PacueTHbIil yaenbHbIN pacxon g g‘es 14,77

TEIJIOBOW PHEPTUU HA 2

OTOIUICHUE 3JIaHUs kJbx/(m = -°C-cyr), [-]
3

[k x/(M~ -°C-cyT)
]

36 |Hopmupyemsblii yaenbHbBIN g ;ﬂﬁ' 76
pacxo/l TEIJI0BOM dHEPIUU HA 5
OTOIUICHUE 3aHUS kJlx/(m = -°C-cyr), [27,5]

[KI[)K/(M3 °C-cyT)
]

37 |Knacc sHepreTuyecKon "HopmanbHbIi" C
a3 dexTuBHOCTH
38 |CoOTBETCTBYET JIM IPOCKT Ja
3/1aHVsI HOPMAaTHBHOMY
TpeOOBaHUIO
39 |lopabaTeIBaTh JI1 IPOEKT Her
3IAHUS
Kiacc sneprernueckoii 3ppextuBHOCTH VYcraHoBneHHbIN K1ace, | Pexkomenparm
2 2
(mnamnazonsr), kJ[x/(M “ -°C-cyT) kJx/(M* -°C-cyT) "

HoBeble u pekoHCTpyupyeMble 31aHUsS

A | > (xensy suicoKul DKOHOMUYECK

< 37 o€
CTHUMYJIPOBA
HUE
B I::;-,, Buicokudi To xe
I8—638
o ——— <-c -
69—80
74,77

CYH_[CCTBYIOH_II/IG 3JaHUA




D | ‘_:-_-,. Huzrui KemarenanpHa

81—133 PEKOHCTPYKIT
ust

E | —~ Ouelro HusKud HeoOxonuma
PEKOHCTPYKIT
Ui B
OmmKaiimee
BpeMs

> 134

VYKa3zaHus 10 MOBBILICHUIO SHEPreTUUECKOH 3(h(heKTUBHOCTH

40 |Pexomenmyem:

41 |Tlacmopt 3amoiaHeH

Opranuzanus
Anpec u tenedon

OTBETCTBEHHBINA UCIIOIHUTEE

MMPMJIOXEHUE A
(cipaBo4HOE)

NMEPEYEHb UCMNOJIb3OBAHHbIX HOPMATUBHbIX AOKYMEHTOB
B nacrosimem CBoJie mpaBWII UCTIONB30BaHbI CIICAYIONIHE JOKYMEHTHI:
CHwulI 23-01-99* CrpoutenbHast KTMMaTOJOTHS
CHulI 23-02-2003 TeruioBad 3amura 34aHNI
CHulI 23-05-95* EctecTBeHHOE M HCKYCCTBEHHOE OCBEIIICHHE
CHwulI 31-01-2003 3naHus >Kuiabie MHOTOKBAPTHPHBIC
CHulI 31-02-2001 JToma »xuible OTHOKBAPTUPHBIC
CHwulI 41-01-2003 OTomuieHne, BEHTWISALNS ¥ KOHIUIIMOHUPOBAHNE

CHull 41-03-2003 TerutoBas u3omisiuus o00py10BaHUs U TPyOOIIPOBOIOB




CHullI 2.08.02-
89*

I'OCT 8.207-76

I'OCT 12.1.005-

88*

I'OCT 111-2001

I'OCT 379-95

I'OCT 530-95

I'OCT 931-90

I'OCT 2695-83

I'OCT 2697-83*

I'OCT 4598-86*

I'OCT 4640-93*

I'OCT 5578-94*

I'OCT 5742-76

I'OCT 5781-82*

I'OCT 6266-97

I'OCT 6428-83

I'OCT 6617-76*

I'OCT 7025-91

I'OCT 7076-99

I'OCT 7251-77*

OO1ecTBEHHBIE 3/TaHUS M COOPYKEHHUS
I'CH Tlpsimbie mM3MepeHHss C MHOTOKPAaTHBIMU HAOMIOeHUSAMH. MeTobl
00paboTKu pe3ynpTaToB HaOMo1eHnH. OCHOBHBIE MOJIOKEHUS

CCBT OOuue canHuTapHO-TUTHEHUYECKUE TPeOOBaHUS K BO3IYXY paboueit
30HBI

Crexito mucToBoe. TeXHUYECKHE YCIOBUS

Kupnuy un xkamuu cunukaTtHble. TeXHUYECKUe yClIoBuUs
Kupnnu n xamHM kepamudeckne. TeXHUYECKUE yCIOBUS
JIMCThl ¥ MOJOCHI JTaTyHHBbIE. T€XHUYECKUE YCIOBUSA
[TnuoMarepuabl TMCTBEHHBIX NOPOA. TeXHUYECKHUE YCIOBUS
[Tepramun kpoBesbHBIN. TeXHUUECKHE YCITOBHS

[TInuTel peBECHO-BOJIOKHUCTHIE. TEXHUYECKUE YCIOBUSA
Bara MmunepanibHas. TexHuueckue yciaoBus

[IleGeHp 1 Mecok M3 NUIAKOB YEPHOM U LIBETHON METAJUTYPruu AJisi OETOHOB.
TexHnueckue ycaoBus

I/ISHGHI/ISI W3 SYEUCTHIX OETOHOB TCIIIOU30JIIIMOHHBIC

Cranp ropsiuekataHasi JUlsi apMHUPOBAHUS KeJIe300€TOHHBIX KOHCTPYKIMH.
TexHuueckue ycioBus

JIucTel runcokapToHHbIe. TEXHUYECKUE YCIIOBUS
IImuTel TUIICOBBIE JIS NEPETOPOJIOK. TEeXHUUECKUE YCIOBUS
butymbl He(TsHBIE CTPOUTENbHBIE. TEXHUUECKNUE YCIOBUS

Kupnnu m xkaMHM KepamMu4YecKue M CHIMKaTHble. MeTonabl oInpenesneHus
BOJIOIOTJIOUIEHMS], IJIOTHOCTH U KOHTPOJII MOPO30CTOMKOCTH

MaTepI/IaHBI u N30SI CTPOUTCIIbHBIC. MCTO,I[LI OIIpCACIICHUA
TCILIOMMPOBOJHOCTH U TCPMHUUYCCKOIO COIPOTHUBICHUA NPU CTAHUOHAPHOM
TCIIJIOBOM PCIKUME

JInHONIEYyM TOJIMBUHUIIXJIOPUIHBIA Ha TKAHOM M HETKAHOW IIOJOCHOBE.
TexHuueckue ycioBus



I'OCT 7473-94

I'OCT 8486-86*E

I'OCT 8673-93

I'OCT 8736-93

I'OCT 8740-85*

I'OCT 8904-81*

I'OCT 9128-97

I'OCT 9462-88*

I'OCT 9463-88*

I'OCT 9480-89

['OCT 9548-74*

I'OCT 9573-96

I'OCT 9583-75*

I'OCT 9757-90

I'OCT 10140-
2003

I'OCT 10499-95

I'OCT 10632-89*

I'OCT 10832-91

I'OCT 10884-94

Cmecu 6eToHHbIE. TeXHUUECKUE YCIOBUS
[Tuiomarepuansl XBOMHBIX OpOA. TeXHUUECKUE yCIOBUS
[Tnute! panepHble. TexHudyeckue ycaoBUs

[Tecok muist cTpouTeNbHBIX paboT. TeXHUUECKue yCIoBUs
Kapron o6aunoBounsiil. TexHnyeckue yciaoBus

IImuTel APEBECHO-BOJIOKHUCTHIE TBEPIBIE C JIAKOKPACOUHBIM IOKPBITUEM.
TexHuueckue ycioBus

Cmecu acdanbToOETOHHBIC JOPOKHBIC, adPOAPOMHBIE M ac(aabTOOETOH.
TexHuuyeckue ycnoBus

.HGCOMaTepI/IaJ'ILI KpYTJIbIC JINCTBCHHBIX IIOPOM. Texuuueckue YyCJIOBUA
.HGCOMaTepI/IaJ'ILI KpYTJIbIC XBOHHBIX opoAa. Texuuueckue ycCJioBus

[TnuThl OONMIIOBOYHBIE MWJICHBIE W3 TMPUPOAHOTO KaMHA. TexXHUYecKue
YCIIOBHS

butymbl HeTsAHBIE KpOBENIbHbBIE. TeXHUUECKHUE YCIOBUS

IInutel w3 MHHCD aJlbHOM BaThl HA CHHTETUYECKOM CBA3YIOIIEM
TCIIOMU30JIAIIMOHHBIC. Texunyeckne YCI0BHUA

TpyObl 4yryHHbIE HAIOPHBIE, U3TOTOBJICHHBIE METOJAMU IIEHTPOOEIKHOTO U
MOJTYHENPEPBIBHOTO JUThsI. TE€XHUUECKHUE YCIOBHS

I'paBuii, meOeHb M TMECOK MHCKYCCTBEHHBIE MOpHUCThIE. TeXHUYeCKue
yCIIOBUSA

[TnuTel TENJIOM3ONALMOHHBIE W3 MMHEPAIbHOM BaTbl Ha OUTYMHOM
cBaAsyronieM. TexHHUecKkue ycaoBus

W3nenust TENIOU30JALUOHHBIE W3 CTEKITHHOIO INTAIEIBHOTO BOJIOKHA.
TexHuueckue ycioBus

[InuTel IpeBeCHO-CTpyXKeUHbIe. TEXHUUECKUE YCIOBUS

[Tecok u mebeHp NepIUTOBBIE BCIydeHHBIE. TeXHUYECKHEe YCIOBHUS

Cranb apMartypHas TCPMOMCXaHNYCCKHU YHOPOUHCHHAA JJIA
JKeJe300€ TOHHBIX KOHCTPYKHHP’I. TexHuueckue yCJI0BUA



I'OCT 10923-93*

I'OCT 12865-67

I'OCT 14359-69

I'OCT 15527-70*

I'OCT 15588-86

I'OCT 16136-
2003

I'OCT 16381-77*

I'OCT 17177-94

I'OCT 18108-80*

['OCT 18124-95

I'OCT 19177-81

I'OCT 19222-84

I'OCT 20916-87

I'OCT 21718-84

I'OCT 21880-94*

I'OCT 22233-

2001

I'OCT 22263-76

I'OCT 22950-95

I'OCT 23166-99

I'OCT 23250-78

Py6epoun. Texuuueckue ycnoBus

BepMukyuT BCIy4eHHBIM

[Tnactmacchl. MeTo bl MeXaHUYECKHUX UCTIBITaHui. OO0IIme TpeOoBaHMUS
CrutaBpl METHO-IIMHKOBBIC (JTaTyHH), 0OpabaTeiBaeMble 1aBlieHneM. Mapku
[1uThI TEHOTTOMUCTHPOTbHBIC. TEXHUYECKUE YCIOBUS

[TnuTel TEpAUTOOUTYMHBIE TETUIOU3OISAIIMOHHBIC. TEXHUYECKHE yCIOBUS

Marepuansl ¥ H34€AMS CTPOUTENbHbBIE
Knaccudukanus u obmue TexHuyecKkue TpeOoBaHUs

TEIUION30JIALIMOHHBIE.
Marepruasibl M W3AENUS CTPOUTENIbHBIE TEIJIOM3OALMOHHBIE. MeToabl
HUCIILITAHUN

JIuHoneyM  NOJUMBHHUIXJIOPUAHBIN
MOJOCHOBE. TeXHUYECKUE YCITOBUS

Ha  TEIUI0O3BYKOM30JIUPYIOLIEH

Jluctsl acOecTolieMEeHTHBIE MI0CKUE. TeXHUYECKUe yCIOBHUs
[Tpoksagky pe3suHOBbIE MOPUCTHIE YIUIOTHSOUME. TeXHUUECKHUe yCI0BUS
ApOonut u u3genus u3 Hero. O0IIME TEXHUYECKUE YCITOBHS

[InuTel TENMIOU3OJALMOHHBIE W3 TIEHOIJIaCTa HAa OCHOBE PE30JIbHBIX
benonopopmanbIeruiHbIx cMoil. TexHuueckue ycioBus

MaTepI/IaJ'IBI CTPOUTCIIbHBIC. ZII/IBHBKOMCTPI/IIICCKHI;’I MCTO H3MCEPCHUA
BJIA’)KHOCTHU

Martsl MMPOMIMBHBIC U3 MHHepaHLHOﬁ BaTbl TCIIIOU3OJIAIIMOHHBIC.
Texunyeckne YCII0BUA

HpO(bI/IJ'II/I MMPECCCOBAHHLIC nu3 AJIFOMHMHHCBBIX CIIJIaBOB JIIA

CBETOIPO3PAYHBIX OIPAKIAIOIINX KOHCTPYKIUHI. TeXHNYeCKne yCiaoBus
[Ile6eHp 1 Mecok U3 NOPUCTBIX TOPHBIX NOPOJ. TeXHUUYeCKHe yCIoBUs

ITauTe MHHCPAJIOBATHBLIC MOBBINICHHON JXECTKOCTH Ha CHHTETUYECKOM
CBA3YIOIICM. Texnandeckue yCJ10BUsA

bioku okoHHEIE. O6H_II/IG TCXHUYCCKUC YyCIIOBUA

MaTCpI/IaHH CTPOUTCIIbHBIC. MeTton OIIPCACIICHUA YHeHBHOﬁ TCIIIIOECMKOCTH



I'OCT 24700-99

I'OCT 24767-81

I'OCT 24816-81

I'OCT 25192-82*

I'OCT 25380-82

I'OCT 25485-89

I'OCT 25609-83

I'OCT 25820-

2000

I'OCT 25898-83

I'OCT 26253-84

I'OCT 26254-84

I'OCT 26602.1-99

I'OCT 26602.2-99

I'OCT 26629-85

I'OCT 26633-91

I'OCT 28013-98

I'OCT 30256-94

I'OCT 30290-94

biaoku okoHHEBIE ACPEBAHHBIC CO CTCKIIOIIAKCTaMMU. Texunaeckue YCJIOBHUA

[Tpodunu XOMOTHOTHYTHIE W3 ATIOMHUHHS W ATIOMUHUEBBIX CIUIABOB IS
OTpaXKAaroLIUX CTPOUTENbHBIX KOHCTPYKIUH. TexHnueckue ycaoBus
Marepuaisl Mertonsl
BJIQYKHOCTH

CTPOUTCIIbHBIC. ONIpCACIICHUA COp6I.IPIOHHOI>i

beronsl. Knaccudukamus n obumue TexHudaeckue TpeOoBaHms

3213HI/I$[ U COOPYKCHMUA. MeTOI[ U3MEPCHHUA IINIOTHOCTHU TCIJIOBBIX ITOTOKOB,
MpOXOAAIIHNX Y€PC3 OrpaKAat0IUe KOHCTPYKIUN

berons! suenctrie. TexHuyeckue ycCJioBUs

MaTepI/IaHBI MOJIMMEPHBIC PYJIOHHBIC W IUIMTOYHBIC IJIsI ITIOJIOB. Merton
OMMPCACIICHHUA ITOKA3aTCJIA TCIIJIOYCBOCHUSA

beronsl sierkue. TexHuyeckue ycinoBus

MaTepI/IaHBI u n3acins CTPOUTCIIbHBIC. MeTtoasl

COIMPOTHUBJICHUS MAPOIIPOHUIIAHUTO

onpeenaeHus

31aHus U COOPY>KEHUS.
OTPaXKIAIOLINX KOHCTPYKIHUI

Mertox ompeAelieHusl  TETUIOyCTOMYHUBOCTH

3maHus W COOpYXeHHs. MeTon  ompeneneHus
TeIJIonepeiaue OrpaXkIaroIINX KOHCTPYKIUMA

COITPOTUBJICHHUA
bioku oOxoHHEBIE U JABCPHBIC. MGTOI[BI OIpCaACIICHUA COMPOTUBJICHUA
TCIIoIIEpEcAavec

bnoknu OKOHHBIC n
BOOOIIPOHHUIIACMOCTHU

JABCPHBIC. MeTO,Z[BI OIIPCACIICHUSA BO34YyXO-

3IIaHI/I$I U COOPYIKCHUH. MGTO,Z[ TCIUIOBU3MOHHOI'O KOHTPOJIA KadCCTBaA
TCIIOU3O0JIAIUU OTPAKIAIOIITUX KOHCTPYKI_II/Iﬁ
betons! TsKENBIE U MCJIKO3CPHHCTELIC. Texumyeckne yCJ10BuUsA

PaCTBopBI CTPOUTCIIbHBIC. O6H_[I/Ie TEXHUYCCKUC YCIIOBHA

Martepuansl ¥ u3IeNAMS  CTPOUTENbHbIE. MeToln  ompeneneHHs
TEIJIONPOBOJHOCTH LIMJIMHIPUYECKUM 30HIOM
Marepuansl W u3NenUss  CTpoUTENbHbIE. MeTon — ompeneneHus

TCIIOIIPOBOAHOCTH TOBECPXHOCTHBIM npeo6pa30BaTeJIeM



I'OCT 30494-96

I'OCT 30547-97*

I'OCT 30674-99

I'OCT 30734-

2000

I'OCT 30971-
2002

I'OCT 31166~
2003

I'OCT 31167-
2003

I'OCT 31168-
2003

I'OCT P 51380-99
I'OCT P 51387-99
CaulluH

2.1.2.1002-00

BCH 58-88(p)

BCH 61-89 (p)

3naHus  Kwible U oOuiecTBeHHble. [lapameTpbl MHMKpOKiIUMaTa B
MIOMELICHUAX

MaTCpI/IaHBI PYJIOHHBIC KPOBCJIBHBIC W THUAPOU3OJIALIUMOHHBIC. O6H.[I/Ie
TCXHUYCCKHUC YCIIOBUA

broku OKOHHbIE M3 NOJUMBUHWIXJIOPUAHBIX mpoduied. TexHuueckue
yCIIOBUS

biaoku okoHHEBIE ACPCBAHHBIC MAHCAPAHBIC. Texuuueckue ycCJioBUs

[IIBEI MOHTa)XHBIE Y3JI0B HPHUMBIKAHUA OKOHHBIX OJOKOB K CTECHOBEIM
nmpoeMam. O6H_II/IC TCXHUYCCKHUC YCIIOBUA

KoHcTpykuun — orpaxkjparome  34aHMM M coopykeHui.  Meroa
KaJOpUMETPUYECKOI0 OlIpeesieHus Ko GUIMEeHTa TeIulonepe1adn

3naHus U coopyxeHHs. MeTobl ompeneiaeHus] BO3TyXONPOHUIIAEMOCTH
OTpaXkAarolUX KOHCTPYKLMM B HATYPHBIX YCIIOBUAX

3naHus xwible. MeTos onpezeseHusl yIeabHOro MOTpedsieHusl TEIIOBOM
SHEPTrUU Ha OTOILICHUE

OHeprocoepexkeHre. MeToabl NOATBEPAKIAECHUSI COOTBETCTBUS TMOKa3aTenen
SHEPreTUIecKoil 3((HEKTUBHOCTH SHEPronoTPeOsIomell MPOIYKIMH HUX
HOpPMAaTHUBHBIM 3Ha4eHusAM. O01mue TpeboBaHMs

9Hepr006€pe>I<eHI/Ie. HOpMaTI/IBHO'MeTOI[I/I‘IeCKOC obecneuenrie. OCHOBHEIE
ITOJIOKCHHUA

CaHI/ITapHO'3HI/II[CMI/IOJIOFI/I‘~ICCKI/I€ Tpe6OBaHI/I$I K JKHJIBIM 3JaHHUAM U
INOMCIICHUAM

ITonoxenue 06 OopraHu3anuu M MPOBCACHUU PCKOHCTPYKIHWH, PCMOHTA U
TCEXHUYCCKOI'O 06CJIY)KI/IB21HI/I$I SIIaHI/Iﬁ 00BEKTOB KOMMYHAQJIbBHOTO U
CONUAJIbHO-KYJBTYPHOI'O HA3HAYCHUS

PCKOHCTPYKHI/IH M KalluTaJIbHBIN PEMOHT JKWJIBIX JOMOB. HOpMLI
MPOCKTUPOBAHUA

I[MPUJIOXEHUE b
(oGs3aTenbHOR)

TEPMWHbI U X ONPEAOENEHUA



Tabmuma b.1

N Tepmun O06o03HaueHN XapakTepucTuka O6o3HaueHue
ILII. e €IMHUIIBI
BEJIMYMHBI
1 OBILME ITOHATUA
1.1 | TennoBas 3amura - [To CHulI 23-02 -
31aHUU
1.2 | TermnoBoii pexxum - CoBOKyMIHOCTH BceX (hakTOpOB -
3AHHS U TIPOLIECCOB, (OPMHUPYIOITIX
TEIJIOBOM BHYTPEHHUU
MUKPOKJIMMAT 31aHUS B
npoliecce dKCIUTyaTalu
1.3 | Duepreruueckuit ITo TOCT P 51387
NacropT 3AaHUs
1.4 |Knacc sHepreTuueckoin [To TOCT P 51380
3¢ (heKTUBHOCTH
1.5 TI'pagyco-cyTku Dy [To CHulI 23-02 °C-cyT
OTOTIMTEIBHOTO
nepuoja
1.6 TermionpoBOAHOCTb - CaoiicTBO MaTepuana -
KOHCTPYKIIUU TIEPEHOCUTH
TEIUIOTY MO/ JAeHCTBUEM
pa3HOCTH (TpagueHTA)
TeMIIepaTyp Ha ee
TIOBEPXHOCTSIX
1.7 | KoHBEeKTUBHBIA - ITepenoc TemnoTel ¢ -
TEII000MEH MOBEPXHOCTH (Ha
MMOBEPXHOCTD) OTPaXkKAArOIICH
KOHCTPYKIIMU OMBIBAIOIIIUM €€
BO3/IyXOM HJIH KHUJIKOCTHIO
1.8 | Jyuucrsrii - [TepeHoc TemnoThI ¢ -
TEII000MEH MOBEPXHOCTH (Ha
MOBEPXHOCTH) KOHCTPYKIIHH 32
CYET 3JIEKTPOMAarHUTHOTO
U3ITY9ICHUS
1.9 |Temmootnava - ITepenoc TemnoTel ¢ -
(TernnoBoCIpUSTHE) MIOBEPXHOCTU KOHCTPYKIUU B

OKPY’KaIOIYIO Cpely 3a CUeT




11

11

11

11

11

11

11

11

Temmonepenava

Tennoycsoenue
IIOBEPXHOCTH
KOHCTPYKLUU

Undunbrpanus

TeruioBoOI TTOTOK

OtHocHuTenbpHasg

BJIAJKHOCTH BO3yXa

TenmoeMKOCTh

VneapHasg
TEIIOEMKOCTD

PesynpTupytromas

€0

KOHBEKTUBHOTO U JTy9HCTOTO
TEIUI000MEHA

[TepeHoc TemnoThl uepes
OrpakJAIOLTYI0 KOHCTPYKIIHIO
OT B3aUMOJEHCTBYIOLIEH C HEN
cpenbl ¢ 6oJiee BEICOKOM
TEMIIEpaTypOH K Cpefie C
JIPYTOi CTOPOHBI KOHCTPYKIIMHU
c Oosiee HU3KOM TeMIepaTypoin

CBOJiCTBO OBEPXHOCTH
OTpaXKAAroLIeH KOHCTPYKIUU
MOTJIOILATh U OTIAaBaTh
TEIUIOTY

ITepemenienue Bo3ayxa uepes
MaTepual U HeIUIOTHOCTH
OTpaXkAArIIUX KOHCTPYKIIHN
BCIIEJICTBUE BETPOBOI'O U
TEIJIOBOTO HAIlOPOB,
(bopMHpYEMBIX Pa3HOCTBIO
TEMIIepaTyp U Iepenagom
JIaBJICHUs BO3JlyXa CHApyXU U
BHYTPH IIOMEILICHUN

KonngecTBo TEIIOTHI,
MIPOXO/ISIIIEE Uuepes
KOHCTPYKIIMIO WA CPEAY B
EIMHUITY BPEMEHHU

OTHOILIIEHHE TapIUaIbHOTO
JIaBJICHUS BOJISTHOTO Tapa,
COZIEpKaIIErocs B BO3/IyXe
IIPU TAHHOW TeMIIepaType, K
JIaBJICHHIO HACHIIICHHOTO
BOJIIHOT'O TIapa P TOM xKe
TeMneparype

KonudecTBo TEIIOTHI,
nepeaHHOe Macce MaTepuana
MIPH TIOBBIIIIEHUH €0
TEeMIIepaTyphbl Ha OJIUH I'PaTyC
Henscus

OTHOIIEHHNE TETIIIOEMKOCTH
Marepurajia K €ro Macce

ITo 'OCT 30494
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7 |TemmepaTypa
OMEIIEHUN
1.1  Kos¢ppunment g [To CHulI 23-02 -
8 |ocreknenHocTH (acaaa
3aHMS
1.1 Tloka3zatens e [To CHulI 23-02 1/m
9 |KOMITAKTHOCTH 3JaHUS ¢
2 MATEPHAJIbI KOHCTPYKIH
2.1 |[KoaddurueHt M Benuuwnna, 4riciieHHO paBHas Bt/(m-°C)
TEIUIONPOBOAHOCTH IUIOTHOCTH TEIJIOBOT'O MOTOKA,
MaTepuaa MPOXOJIAIIETO B
U30TEPMHUUYECKUX YCIOBUAX
yepes CI0U Marepuana
TOJIIMHON B 1 M npu pa3HOCTH
TEMIIepaTyp Ha ero
MOBEPXHOCTAX OJIUH IPagyc
Lenbcus
2.2 |\ Koapdumment g Benmuuna, otpaxkaromas Br/(m 2 °()
TEIUIOYCBOCHUS CHOCOOHOCTh MaTepuana
MaTepuaa BOCIIPHHUMAThH TEIUIOTY TIPH
KOJIEOAHUU TeMIIEpaTyphl Ha
€T0 IMOBEPXHOCTH
2.3 |IlmoTHOCTH MaTepHaa o OTtHo1eHne Macchl (CBOMCTBA KT/M-
marepHaa,
XapaKTePU3YIOMIETO eTo
UHEPIIUOHHOCTD U
CIIOCOOHOCTH CO3/1aBaTh
IPaBUTALIMOHHOE T10JIE)
MaTepuasa K ero oobemy
2.4 |\TInmOoTHOCTH CYXOTO o0 OTHolIIEHNE MacChl CyX0ro KT/M-
MaTepuana MaTepHasa K 3aHUIMaeMOMYy UM
o0Bemy
2.5 \IIoTHOCTH BITAYKHOTO O OTHoO1IEHNE MacChI KT/M-
MaTepuana MaTepHaa, BKIo4as Maccy
BJIaTH B €T0 TIOpax, K
3aHUMAaEMOMY 3TUM
MaTepHuajgoM 00beMy
2.6 | Y nenbHBIN BeC ¥ OTtHo1eHue Beca (Cuibl, H/m>

MaTepuaia

BO3HMKAIOILIEH BCIIEICTBUE
B3aMMO/ICVCTBUS MaTepurasa ¢




IPaBUTALMOHHBIM IIOJIEM)
MaTepuaia K ero oobemy

2.7 |OtHOCHTEIBHAS W [TpouieHTHOE OTHOIIEHKE %
MaccoBasi BJIIaXXHOCTh Macchl BJIard K Macce
MaTepuana MaTepuasa B CyXoM
COCTOSTHUU
2.8 |CopOumonHast W, PaBHOBECHast OTHOCUTEIBHAS %
BJIQXKHOCTh MaTepHalia BJIQYKHOCTh MaTepHalia B
BO3AYILIHOW Ccpefie ¢
ITIOCTOSIHHOW OTHOCHUTEJIBHOMU
BIIQYKHOCTBIO U TEMIIEPATY PO
2.9 [Koaddurment p Benuuuna, paBHas miuotHoctu | wmr/(Mm-u-Ila)
[IapOIIPOHUIIAEMOCTHU CTallMOHAPHOI'O IOTOKA
MaTtepuaia BOJISIHOTO IIapa, IPOXOASILEro
B U30TEPMUYECKUX YCIOBUAX
yepes CI0U Marepuana
TOJIIIMHOM B OJIMH METP B
eIMHUILY BPEMEHH TIPH
Pa3HOCTHU NMapLUATBHOTO
nasienust B oguH [lackanb
2.1 \Koaddurment o OTHollIEHUE TEMI0BOIO -
0 |morjomIeHus TEeTI0ThI IIOTOKA, TIOIJIOIIEHHOT O
COJIHEYHOM paguanuun MIOBEPXHOCTBIO MaTepuana, K
MaJIaloIIeMy Ha Hee TIOTOKY
COJIHEUHOH paJhaluu
2.1 \Koapdumment g OTHolIEHNE BETNYMHBI -
1 |\m3nydenus TEIUIOBOTO U3ITyUYEHHS
MIOBEPXHOCTHU €MHUIIEN TOBEPXHOCTHU
KOHCTPYKIUHU K BETHUNHE
TEIIOBOTO U3TyUYEHUS
eMHUIICH TOBEPXHOCTHU
a0COJIIOTHO YEPHOTO TeJa Npu
OJIMHAKOBOI TeMIiepaType
3 OT'PAXKJIAFOIIME KOHCTPYKIIMU 3JAHUI
3.1 | TemnoycToiUYnBOCTh - CBOICTBO Orpakaroiiei -
orpakJaromiei KOHCTPYKILIUH, OIIpeesieMoe
KOHCTPYKIIUU OTHOIICHUEM aMIUIUTY b

KOJICOaHUH TeMITepaTyphl
BHYTPCHHEW MMOBEPXHOCTH U
AMILIUTY /Bl TETUIOBOTO MOTOKA
IPH €ro TApPMOHHYECKUX
KOJICOAHUSX




3.2

3.3

3.4

3.5

3.6

TermnoycTon4muBoCTb
MIOMENICHU I

Bosnyxonponunaemoc
Th OIpaKaroLen
KOHCTPYKLIUU

BosnyxonponunaeMoc
Tb NOMEIIECHIUH

Koadduument
BO3/1yXOIPOHUIIAEMOCT
Y OTPAXKIAIOLIEN
KOHCTPYKUUU

CormpoTuBiieHue
BO31yXOIPOHHUIIAHUIO

R i

CBOICTBO pe3ynbTUPYOIIEH
TEMIIEpaTypbl BHYTPEHHETO
BO3/[yXa U BHYTPEHHUX
MIOBEPXHOCTEN OTPaXKAAFOIINX
KOHCTPYKLUH COXPaHATH
OTHOCHUTEJIBHOE TIOCTOSIHCTBO
IpY KOJICOAHUAX TEIIONOTEPh
Y TEIUIONIOCTYIUICHUI
CHapy»XHU U
TEIJIONOCTYIUIEHUI BHYTPH,
o0ecrneynBaeMbIX CUCTEMaMHU
MO//IepKaHUS MUKPOKJIIMATA

CBOMCTBO OrpakIat0IIei
KOHCTPYKIHUU MPOIYCKaTh
BO3AYX IOJ ACHCTBUEM
Pa3HOCTHU JaBJICHUM Ha
Hapy’KHOM U BHYTPEHHEU
MOBEPXHOCTSAX, YUCIECHHO
BBIPAKEHHOE MAaCCOBBIM
IIOTOKOM BO3/yXa 4epe3
€IMHUILY TUIOIIAIN
MOBEPXHOCTHU OTpaxkJAaronieit
KOHCTPYKIIUU B €TUHUILY
BPEMEHHU PU NOCTOSHHOU
Pa3HOCTH AAaBJIECHUN BO3TyXa
Ha €€ MOBEPXHOCTAX

CBOICTBO Orpa)1ar0INX
KOHCTPYKIHUH MTPOITyCKaTh
BO3AYX IOJ ACHCTBUEM
Pa3HOCTH JAaBJICHHUI Ha
HapY>KHO! U BHYTPEHHEH
MTOBEPXHOCTSAX, YACIECHHO
BBIp2KEHHOE B 00bEMHOM

(M3 ) WJI1 MacCOBOM (KT)
pacxojie BO3ayXa B €IUHUILY
BpEMEHU

BoznyxonpoHuiaeMocTb
oTpaXkaaromieil KOHCTPYKITUH,
MPUXOJSIIASCS HA OJIUH
[Tackanb pa3HOCTH JaBJICHUI
Ha €€ TOBEPXHOCTAX

Benuunna, oOpatHas
KOdPUITUEHTY

Kr/(m 4 ‘q)

M /4,
KI/4

Kr/(M2 ‘q-I1a)

M2 -y-ITa/kr




3.7

3.8

3.9

3.1

3.1

OTrpaKIAroIIEH
KOHCTPYKIIUU

[TapormpoHuIiaeMocThb
OTrpaKIaroIIEH
KOHCTPYKIIUU

CormpoTuBiieHue
MapONpPOHUIIAHUIO
OTrpaKJIaronen
KOHCTPYKIIUU

Koadduunent
TerooOMeHa
(TerIoBOCIIPUATHUS HITH
TEII00TIau M)

CormpoTuBieHue
TEIII000MEHY
(TemooTnave uiu
TETUTOBOCTIPHUSTHIO)

Koadduruent
TeIUIoNIepeIaun
orpakJaronien
KOHCTPYKIIUU
(TpaHCMHCCHOHHBIN)

vE

O fg

2 axs

51

SE

BO3IyXOMPOHUIIAEMOCTH
OTpaKJAIONIeH KOHCTPYKIIHH

CBoliCcTBO MaTepHaioB
OTpaXkAArLIEH KOHCTPYKIUU
IIPOITyCKaTh BJIAry IMOJ
JIEUCTBUEM PAa3HOCTH
napuuaibHbIX JaBICHUN
BOJSTHOTO T1apa Ha ee
Hapy>KHO! U BHYTPEHHEH
MTOBEPXHOCTAX

Benuunna, oOpatHas noToky
BOJISIHOTO I1apa, IPOXOASILEro
yepe3 eIUHUILY TUIonaau
OrpakJAIoLIEN KOHCTPYKIIMH B
U30TEPMUYECKUX YCIOBUSAX B
€MHUIlY BPEMEHHU IIPU
Pa3HOCTH MaplHalbHbIX
JIaBJICHUH BHYTPEHHETO U
Hapy»KHOIr'0 BO3yXa B OJJUH
ITackaib

Benunuuna, yncieHHO paBHas
MMOBEPXHOCTHOM IJIOTHOCTH
TEIJIOBOTO MOTOKA MPHU
nepernaje TEMIEepaTyp MEKIY
MOBEPXHOCTHIO U
OKpYXaIoIIE Cpeoi B OTMH
rpaayc Llenscus
COOTBETCTBEHHO JIsI
BHYTPEHHEH U HAPY>KHOU
IIOBEPXHOCTEN

Benuunna, oOpatHas
ko3 uImeHTy TerroooOMeHa

BennuuHa, 4iCcIIeHHO paBHAas
MMOBEPXHOCTHOM IJIOTHOCTH
TEIJIOBOTO TIOTOKA,
IIPOXOJSIIIETO Yepes
OTpaXJAArOIIYI0 KOHCTPYKIIHIO
IIPU pa3HOCTH BHYTPEHHEU U
Hapy’KHOHM Temmeparyp
BO3/lyXa B OJIUH I'paayc
Lenbcus

M~ uq-Ila /Mr

Br/(m?-°C)

M:4 -°C/Bt

Br/(m?-°C)




3.1

3.1

3.1

3.1

3.1

3.1

3.1

Tepmuueckoe
CONPOTHUBIICHUE CIOA
OTrpaKIaroIIEen
KOHCTPYKILUU

Tepmuueckoe
COINPOTHUBIICHUE
OTrpaKJIaroIen
KOHCTPYKLIUU

ConpotuBienue
TerIoneperaye
OrpaKJIaroLen
KOHCTPYKITUU

[IpuBeneHHbII
KO3 PULIUEHT
TEIIoNepe1aun
OrpaKJIaroLen
KOHCTPYKITUU

[IpuBeneHHbIN
koaurmeHT
TeIUIoNepeIaun Yepes
HapyKHbIE
OTpaxaaroIinue
KOHCTPYKIUU 3aHUs

Y ci10BHBIM
koaurmeHT
TeIUIoNIepeIaun
3/IaHUsl, YYUTHIBAIOIIUH
TEIUIONOTEPH 32 CUET
UHOUIBTpAITUN U
BEHTUJISIIIAH

OO0t Ko PuIHIeHT
TETUIONepeiaun 3AaHuUs

bl

Benuunna, oOpatHas
MOBEPXHOCTHOU INIOTHOCTH
TEIUIOBOTO TOTOKA,
IPOXOJALIETO Yepe3 CIIOH
Marepuaia OrpakJIaren
KOHCTPYKLIUU TPU pa3HOCTH
TEMIIEpaTyp Ha €ro
IIOBEPXHOCTSAX B OJUH Ipasyc
Henbcus

CyMMa TepMUYeCKUX
COIPOTUBIIEHUH BCEX CIIOEB
MaTepHaJIOB OrpaKJaroIIen
KOHCTPYKLIUU

Benunuuna, oOpatnas

KO3 ULUEHTY
TeIIonepesayn
OTpaXKAAroLIeH KOHCTPYKIUU

CpenneB3BenieHHbII
K03(ppuLIMEeHT Teronepenadn
TETUTIOTEXHUYECKH
HEOJHOPOIHON OIPaKJAr0LLIEH
KOHCTPYKIIUU

BenuunHa, 4MCIIEHHO paBHAas
CpeHEMY KOHIYKTUBHOMY
TEIJIOBOMY ITOTOKY,
IPUXOIAIIEMYCS HA €AMHULLY
IJIOLIAY COBOKYITHOCTH
Hapy >XHBIX OIPakJaroInX
KOHCTPYKUHUH 31aHUS TIPH
pPa3HOCTH BHYTPEHHEN U
Hapy>KHOHM TemMueparyp
BO3/yXa B OJJUH I'Paxyc
Ilenbcus

YcnoBHbIH K03 HUITHEHT
Terionepenadn (Bo3ayx -
BO3JIyX) 3a CUET MepeHoca
TETIOTHI BO3YXOM,
GUIBTpyIOMUMCS uepes3
000JI0YKY 3/1aHHSA

BenuunHa, paBHas cymme
IIPUBEICHHOTO U YCIOBHOTO
K03 pHIIEeHTOB

Mg -°C/Bt

Mg -°C/Bt

M2 -°C/Bt

BT/(M2 °C)

Br/(m?-°C)

Br/(m?-°C)

Br/(m?-°C)




3.1

3.2

3.2

IIpuBenenHoe
CONPOTHUBIICHUE
Temioneperayde
OrpakJaroLen
KOHCTPYKIUH

Koadpounuent
TEII0yCBOCHHUS
MIOBEPXHOCTHU
KOHCTPYKLIUU

TennoBas uHepUs
OTrpaKIaroIIen
KOHCTPYKUUU

TCILIONICPpCAAYHr 3AaHUA

Benuuuna, oOpatHas
HPUBEJICHHOMY

k02 punmeHTy
TerIonepeaun
OTpaXKAAroLIeH KOHCTPYKIUU

OTHOlLIIEHHE BEIUYUHBI
AMIUTATY Al TAPMOHUYECKUX
KOJICOAHHMH IIJIOTHOCTH
TEIJIOBOIO ITIOTOKA,
BBI3BAHHOT'O
HEPaBHOMEPHOCTHIO OT/IaYu
TEIIOTHI CHCTEMOM
OTOIUICHHS, K BEIMYHHE
aMILTUTY 16l KOJIeOaHMIT
TEeMIEPaTypbl BHYTPEHHEH
MMOBEPXHOCTU HAPYKHOTO
OTpaKICHUS

Bennuuna, yrcieHHO paBHas
CyMMe IIPOU3BEACHUMN
TEPMHUYECKHUX COIPOTUBIIEHUI
OTJIECIIBHBIX CIIOEB
OrpakJaoLIEN KOHCTPYKIMH
Ha KO3 UIHEHTHI
TEIUI0YCBOEHUSI MaTepraia
JTHX CJIOEB

Mg -°C/Bt

BT/(M2 °C)

4 IIOMEIIEHMA, ITNIOIMAIN 1 OB BEMbBI

4.1

4.2

Tennslii yepmax

XOJ01HBIN YepaKk

IIpocTpaHCcTBO MEXIY
YTETUIEHHBIMH
KOHCTPYKLHUSMHU KPOBJIH,
HapyXHBIMU CTEHAMHU U
MEPEKPHITHEM BEPXHETO
3Ta)xa, 000rpeB KOTOPOro
OCYUIECTBIISIETCS TETJIOM
BO3/yXa, YAAJIIEMOr0 U3
MMOMEIIEHUH 3TaHus
MOCPEACTBOM BBITSDKHOM
BEHTUJISILIMU

[IpocTpancTBO MEX) Iy
HEYTEIJICHHBIMU
KOHCTPYKLHUSIMU KPOBJIU U
YTEIUIEHHBIM NIEPEKPBITUEM
BEPXHETO ATaKa, BHYTPEHHUH




BO3IyX KOTOPOTO COOOIIAaeTCs
C Hapy»HBIM BO3JIyXOM

4.3 | Texnoamoise - [TpocTpancTBO MO -
(TEXHUYECKHI MO 1BaN) MEPEKPBITHEM TIEPBOTO ITAXKA,
B KOTOPOM pa3MelIaroTcs
TpyOOINPOBO/IBI OTOIUIEHUS U
rOpsSYero BOJOCHA0KECHHUS
4.4 | Xonogublid moaBai - [ToaBan, B KOTOpOM -
OTCYTCTBYIOT HCTOYHUKH
TETJIOBBIICTICHUS U
MIPOCTPAHCTBO KOTOPOTO
cooOuraercsi ¢ Hapy>KHbIM
BO3IyXOM
4.5 |OraminBaemMblit - IToaBan, B KOTOpOM -
moaABaI pelyCMaTpUBAIOTCS
OTOIUTEIILHBIC PUOOPHI IS
MOJIICPKAHUS 3aJaHHON
TEMIIEPATYPhI
4.6 |OrannuBaeMas A ITo CHuII 23-02 M2
IJIOIIAb 3/IaHUS
4.7 \ITone3Hast TIIOMIAIbL A To xe M2
(1t OOIIIECTBEHHBIX
3JTaHHM )
4.8 |ITnomans HKHIIBIX A M2
MTOMEIICHUI
4.9 |OramnmBaeMblii 00beM 7 " e
5 IOKA3ATEJIA 5®PEKTUBHOCTU
5.1 YILCJIBHI)EI/I pacxon g fﬂs ITo CHuII 23-02 KK/ (M 2 °C-cy
TETJIOBOM HEPTUU Ha T)
OTOILJICHUE 3/IaHUS
KI[)K/(M3 °C-cy
1)
5.2 \Koaddurment 7 des O¢ddexTuBHOCTH Mpoliecca -
) a
HHEPreTHYECKOM npeoOpa3oBaHus IEPBUUYHOTO
3¢ (HEeKTUBHOCTH  dec ToruBa (Ta3, HeThb, YroJb,
CHUCTEM OTOILICHUS U JIPEeBECHHA U T.]I.) B TEIJIOTY U
TEIIOCHAOKEHUS nepeMeIeHUe e¢ B 3/IaHue.

3rot K03 punmeHT
YUHUTHIBAET MOTEPH BO BCEH




CHCTEME TEIUIOCHAOKEHMS
(LIeHTpaIu30BaHHON U
JIEIEHTPAIIM30BAHHOM ) 3TaHUS

Taonuma b.2 - Yka3zarens 0003HaUEHINI OCHOBHBIX HHIECKCOB

O6o3HaueHue PacumdpoBka 0603HaueHus
a - BO3/yIIIHAs cpefa
. - BO3JIylIHAs MPOCIIOKa
av - CpeIHSISI BEMIMHA
b - TI0/IBAJI, IOAIIOJIBE
be - IEPEKPHITUE TTO/IBAIIA
bw - CTEHBI MTo/IBaIa
bal - Oairanc, OaJIKOH
£ - IOKPBITHE, TTOTOJIOK
cal - pacCuyMTaHHOE 3HAYEHUE
can - YCIIOBHAs pacueTHas BeIMYMHA, YHEPTONnoTpeOIeHne
d - CYTKH, TOYKa POCHI
des - IPOEKTHOE 3HAYCHHE
8, axt - KOMITAKTHOCTh, Hapy>KHAs CpeJia UM OTPaskKIeHHE
e - IBEpU U BOPOTA
e - DKBUBAJICHTHOE 3HA4YCHUE
I - TTON
F - OKHO
g - yepaak
gc

- IOKPBITHE, KPBIIIA YepIaKa




g.f

bl
haor
it

i, it

Fedg

S8 5

Y

- yepJlayHoe MePEKPhITHE
- CTEHBI YepJaKa

- TEIoTa

- TEIUIONOTEPU OMELICHUS

- TOPU30HT

- OTOILJICHUE

- BHYTPEHHSIS cpea

- LIEJIOYMCIIEHHOE NIEPEUNUCIICHUE

- TEIJIOU30JISILHS

- HHOUIBTPALMOHHAS COCTABIISAIOLIAS
- KOHCTPYKLHSA

- IUIOWIAb JKUJIast

- DJJIEMEHT Orpa)XKAarolleld KOHCTPYKLHH,
LIEJI0YMCIIEHHOE 3HAUEHUE

- MaKCHMMaJIbHOC 3HAYCHHEC

- MUHHUMAJIBbHOC 3HAYCHUC

npeaeabHoe

- HOpMAaTUBHOC 3HAUCHUC, IIPCACITIBHOC LCIIOYNCICHHOC

3HA4YCHHUC

- HOPMaTHBHOE 3HaUeHHE, 0003HAUYECHUE Tpajyca,

MOKa3aTesb B CyXOM COCTOSIHUH
- BOJSTHOM Tap, arpeccuBHas cpea
- IPUBEJICHHOE 3HAYCHHE

- TpebyemMoe 3HaueHue

- COJIHCYHAaA paauanusa, TpyHT

- Hapy’XHasl, BHYTPCHHAA ITIOBECPXHOCTH COOTBECTCTBCHHO

- 3eHUTHBIN QOoHApPb




S - CyMMapHO€ 3Ha4YeHHe
£ - TeMIeparypa
ir - TPAHCMHCCHOHHAs COCTaBJISIONIAs
¥ - 00beM
Vvan - BEHTHJISIIUOHHAS COCTaBJIAIOIIAs
VP - IapOIPOHMUIIaHNE
W - CTCHA, IT0KA3aTellb BO BJIAXKHOM COCTOSHHH
F - TOJ
T - TeMIIepaTypa MOBEPXHOCTU
1,23, .. - IOPSIIKOBAsI HyMepalus CUMBOJIa
A, b - HAMMEHOBAaHME YCIOBUMN IKCIUTyaTaIlHH
IMTPUJIOXXEHUE B

(o0s3aTeNnBbHOE)

METOAWKA OMNPEAEJNIEHUA CYMMAPHOW CONHEYHOM PAOVWALUU NMPU
AENCTBUTEJIbHbIX YCNOBUAX OBNTAYHOCTU 3A OTONMUTENIbHbLIU MEPUOL

B.1 CymmMmapnas (mpsiMas IUTIOC paccesiHHasl) COJHEeYHas paJuanus Ha TOPHU30HTAIbHYIO

MOBEPXHOCTh (ITOKPBITUE, 3€HUTHBIE (OHAPH) Q}W , MJI}K/ME, IIPU JIEWCTBUTENIBHBIX YCIOBHSX

00JIAaYHOCTH 32 OTONMUTENBHBIN MEPUOJ sl KITUMATHYECKOTO paifoHa CTPOUTENBCTBA OMPEICIAeTCS
o popmyIie

Qhor _ EQ!,FJGJ‘ , (B.l)

rae Q!-}W - CyMMapHasl COJHEYHas paJualnys Ha TOPHU3OHTAJIbHYIO TIOBEPXHOCTh IpH

JeMCTBUTENBHBIX YCJIOBUSAX OOJAYHOCTH Ul i-TO Mecslla OTONUTENIBHOIO IMEepHosa, MZ[)K/ME,
IpUHUMaeTcs Mo AaHHbIM Tabnuubl 1.10 "Hayuno-npuknaaHoro cnpaBounuka no kiumaty CCCP.
Cepus 3. Muoroneraue nanusie". Yactu 1-6, Bbimn.1-34. - Cankr-IlerepOypr: I'mapomereounsaar,
1989-1998;



7 - YHCIIO MECSIEB OTOMHUTENHHOTO MepHoJa CO CPEAHECYTOYHOM TeMIepaTypoil Hapy>KHOTO
BO31lyXa, paBHOU 1 HIKe § °C, ompenensieMoe o METOTy, H3J10)KeHHOMY B CIipaBOYHOM MOCOOUHU K
CHulI "Crpourenshas knumaroiorus’ (M.: Ctpoiuzaar, 1990).

B.2 CymmapHnas (mpsimasi, paccessHHasi U OTpa)K€HHas) COJIHEYHasl pajualus Ha BEPTUKAIbHYIO
IIOBEPXHOCTh (CTEHBI M OKHA) Q}gr , MI[)K/ME, IIpU ACUCTBUTEIBHBIX YCIOBUSAX OOJAYHOCTH 3a

OTOMUTEINLHBIN MEPUO/T OTIpeAeIsieTCs Mo GopMyIie

i i
var var var var var
o = Z IQJ. = Z(Sﬂ + D7+ R )=
1=

i=

= ﬁ[gfﬂfkﬁ + Dfer 24 pher geal IZDD), (B.2)

=

—

rac S;ﬂ?‘ - IpsAMasa COJIHCYHAsA pagvuanus Ha BEPTUKAJIbHYIO ITOBEPXHOCTH IIPU I[GI\/'ICTBI/ITGHI)HBIX

YCIIOBUAX 00JIAaYHOCTH B i -M MECALEC OTOIMUTCIBHOI'O I€puoaa JJIsd j -i OpucHTaluu, MI[)K/M 2 ;

DY RYT - paccesHHas M OTpakeHHas COJHEYHAs PaJMalis Ha BEPTHKAIbHYIO TIOBEPXHOCTH

IpU AEUCTBUTEIBHBIX YCIOBUAX 00JAYHOCTH B i -M MECSIIE OTOMMUTENBHOTO nepuoaa, MJx/m 2 ;

Sfor , Dz-hw - IpsiMasi ¥ paccestHHasi COJTHEYHas paauallis Ha TOPU30HTAIbHYIO TOBEPXHOCTh MpHU

. . y
JNEHCTBUTENFHBIX YCIOBHSIX OOJAUYHOCTH B i-M MECSIEe OTONMUTENbHOrO mepuoma, MJIx/M“,
MPUHUMAIOTCS 110 JaHHBIM Tabmull 1.8, 1.9 cnpaBouHuka, MOMMEeHOBaHHOTO B B.1;

L Ql'hﬂr - TO ke, 4To U B popmyie (B.1);

A,-m'r - anb0eno JACATENbHOM TMOBEPXHOCTH B i-M MeECSlle OTOMHUTENbHOro mnepuona, %,

MPUHUMAETCS TI0 JaHHBIM TabmuIe! 1.10 cipaBouHuka, monMeHoBaHHOTO B B.1;

Ky - KoopuuueHT nepecuera NpsMOi COTHEYHOH PajHallii ¢ TOPU3OHTAILHON IOBEPXHOCTH

Ha BEPTUKAIBHYIO i-TO MecCsIa OTOMMUTEILHOrO MepHoaa /Ui -l OpUEHTAllUuU, TPUHUMAETCS IO
aHHBIM Ta0IuILI B.2.

Ilpumep pacuema

Onpenenuts KOJIMYECTBO CyMMAapHOM COJIHEYHOW paguanuu NpH JEHCTBUTENBHBIX YCIOBHIX
00J1aYHOCTH, NMOCTYNAMONIEH Ha (acagbl ceBEpO-BOCTOYHON M IOr0-3alaJHOW OPUEHTALUU KHIJIOTO
31aHus B I. TBEpH 3a OTONUTENbHBIN NEpUOA (Zp =218 cyT).

Onpenenum, Kakue MecsIbl B TOAY BKJIIOYAET OTOMUTENbHBIN nepuoAa B I. TBepu. Ilo nanHbIM
tabmuups! 3 CHull 23-01 ycranaBinBaeM MecsIbl CO CpeJHEH MEeCSYHOM TeMIlepaTypoi Hapy>KHOTO
BO3/yXa, paBHOM U Huke 8 °C. D10 - gHBaph, (heBpaib, MapT, alpesb, OJHU CYTKH Masi, ISTh CyTOK
CEHTSIOps, OKTSIOPH, HOAOPB, NekaOpb. KonmuecTBo mocTymaromeil Ha dacaabl COTHEUHOH paauaiim
onpenenum 1o dopmyie (B.2). Pesynbrarel pacdyera cBeaensl B Tadbnuiy B.1. Komonku 2, 7, 9, 10



3aMoNHSIOTCS 1O JaHHBIM CIIPaBOYHHKA, TOUMEHOBaHHOTO B B.1 (S!-hf"r - mo Tabuie 1.8, D!-hw

no tabmme 1.9, 2 u A - no Tabmuue 1.10). Kononku 3, 4 (k3) - mo Tabmane B.2. B

OCTaJTLHBIX KOJIOHKAX BBITIONHSIOTCS apudMeTHdeckne AercTus mo gopmyie (B.2).

[Ipumeuanue - Tak Kak JaHHBIC MO COJTHEYHOW paguanuu i T.TBepu OTCyTCTBYIOT, TO OBLIH
MPUHSTHI TaHHBIE 10 ObKaleMy KIMMaTHYeCKOMY MyHKTY - I. Topkka, 57° c.i.

Ta6muma B.1
Mecsupl PacueTHbIe XapaKTEpUCTUKHA COJTHEYHOW pagualiy I ONPEICTICHUS
OTONUTEIBHOT KOJINYECTBA CYMMAapHOU COJIHEUHOW paJvallii Ha BEPTUKAJIbHYIO
0 mepuoja MOBEPXHOCTH 110 popmyrie (B.2)
Sfﬁor’ k{i" ;gr' thor D!}Jer Qz:izor A;:af R\J}"ﬂ?‘, !}Jer’
MJlx/m ML/ > MG M o/
2 /M2
CB 103|CB | 103 M]_—[)K/Mg % CB | 103
1 2 3145 6 7 8 9 10 | 11 |12 13
SluBapp 15 - 41| - 1622 47 235 61 | 76 | 23,2 | 47 | 109
5
deBpaib 46 |0,05/2,3/2,3|106,| 8 | 44 | 135 77 | 52 | 98 | 203
2 7
Mapt 108 10,14/ 1,3|15, 145,184 92 | 292 | 71 | 104 211|342
5 |1 8
Anpenb 170 10,22/ 0,8 |37, 142, 224 | 112 | 394 | 31 @ 61 |210| 316
4 | 4 8
Maii, 9 | 12
1 cyT
CeHTa0pb, 22 | 40
5cyrt
OxkT1a0ph 32 10,091,729 55 | 8 425 117 | 27 | 15,8 | 61 | 113
2
Hos6pn 8 0,02/3,1/0,2254 40 20 49 | 47 115 |32 57
8




4,9 30 | 15| 32 | 69| 11 | 26| 36

9,8

Jexabpb 2 -

3a oTonuTenbHBIN Niepuoa | 7161228

Tabmuua B.2 - Koappuument ky; nepecuera npsMoi COTHEUHON pajualuy ¢ rOPU3OHTAIBHOM

IMOBCPXHOCTHU HA BEPTUKAJILHYTO

I'pamycel Mecsupbl
C.II.

I I Il v vV VI viE vl X | X | XE | X

IOxnas opuenranus

37 197 137 085| 0,46 024 0,16 0,19 0,34 | 065 1,14| 1,71 | 2,13
38 2,00 | 1,40 | 0,88 0,47 | 0,26 0,17 0,20 | 0,35 | 0,67 |1,16| 1,73 | 2,23
40 2,15 150|092 051/ 028 019 023 | 0,39 | 0,71 /1,20 | 1,85 | 2,40
42 2,25 | 1,60 |100 054 | 030 0,22 026 | 0,43 | 0,75 | 1,30 | 2,05 | 2,60
44 2,50 | 1,70 | 1,03 0,60 | 0,33 /0,24 0,28 | 0,47 | 0,80 |1,45| 2,20 | 2,80

46 285|185 (108 063 | 036 0,28 032 | 0,51 | 0,86 |1,50| 2,40 | 3,10

48 3,20 | 2,00 | 1,20 0,68 | 0,40 0,30 0,35 | 0,54 | 0,93 | 1,60 | 2,60 | 3,60
50 3,50 | 2,20 |1,30 0,73 | 0,44 0,34 0,38 | 0,60 | 1,00 |1,75| 2,90 | 4,10
52 40 2,35 140 0,78 | 0,48 037 0,41 | 0,64 | 1,08 | 1,85 3,20 4,70
54 45025 150 0,84 0,52 [0,40| 0,44 0,68 | 1,17 2,00| 3,70 /5,40
56 515|280 | 155 090 | 055 0,44 048 | 0,74 | 1,26 | 2,20 | 4,20 | 6,10
58 6,00 | 3,10 | 1,75 0,97 | 0,60 0,48 052 | 0,78 | 1,33 | 2,40 | 4,80 | 7,20
60 7,20 | 3,50 { 1,85 1,03 | 0,64 0,50 056 | 0,83 | 1,44 | 2,60 5,50
62 4,00 | 2,00 | 1,10 | 0,67 |0,54| 0,59 | 0,88 | 1,56 | 3,00 | 6,65

64 490 (230 1,19 | 0,71 |0,57 0,61 | 0,94 | 1,68 | 3,40

66 6,00 | 250 | 1,26 | 0,76 |0,60| 0,66 | 1,00 | 1,84 |4,00



68 7,30 | 285|135 082 062 069 104 2,02 4,50
70 320 1,44 | 0,86 |0,64 0,72 | 1,10 | 2,20 | 5,35
72 3,55 | 15 | 0,92 |0,66| 0,73 | 1,16 | 2,40
74 4,00 1,65 | 0,98 0,70 0,77 | 1,22 | 2,60
76 465| 1,74 | 1,04 0,71| 0,79 | 1,33 | 2,74
78 525|181 | 1,08 |0,72| 0,82 | 1,44 | 2,86

IOro-BocrouHnast opueHTanus
37 1,35| 1,00 | 0,70 | 0,55 | 0,40 (0,34 0,30 | 0,42 | 0,66 | 0,90 1,35 1,70
38 1,35| 1,00 | 0,70 | 0,55 | 0,40 (0,34 0,31 | 0,43 | 0,66 | 0,92 1,35 1,70
40 1,40 | 1,05 | 0,75 0,56 | 0,41 |0,35| 0,34 | 0,45 | 0,70 | 0,97 1,40 1,70
42 150 | 1,15 |0,80 | 0,58 | 0,44 |0,36 | 0,37 | 0,49 | 0,72 |1,01 1,45 1,75
44 1,70 | 1,20 | 0,85 | 0,62 | 0,45 |0,37| 0,40 | 0,52 | 0,75 |1,08 1,55 1,90
46 1,85| 1,30 0,90 0,65 | 0,49 |0,39| 0,42 | 0,55 | 0,79 |1,17 1,65 2,15
48 205 1,40 |09 0,70 | 050 |0,41| 0,46 | 0,59 | 0,81 1,25 1,80 |2,50
50 2,30 1,55 {100/ 0,75 | 053 |045| 0,49 | 0,62 | 0,86 | 1,35 2,00 | 2,90
52 265 1,70 | 1,10 0,79 | 0,55 |0,49| 0,51 | 0,65 | 0,93 | 1,47 2,25 3,30
54 3,10 1,80 |1,20| 0,84 | 0,60 |0,52| 0,54 | 0,69 | 1,01 |1,59 2,55 3,75
56 3,60 200|125 088 | 0,61 |0,56| 0,57 | 0,72 | 1,10 | 1,72 2,90 | 4,30
58 420220 135 0,93 | 0,65 058 059 | 0,77 | 1,19 ' 1,87 | 3,40 | 5,00
60 510 245|145 0,97 | 0,69 |0,60| 0,60 | 0,80 | 1,26 2,08 | 3,95
62 2,80 160 102 0,71 0,62 0,62 084 | 1,35 2,34 | 4,75
64 3,30 | 1,70 | 1,06 | 0,75 0,63 0,65 | 0,87 | 1,44 | 2,64
66 400 185 1,12 | 0,78 |0,64 | 0,67 | 0,91 | 1,55 | 3,00
68 495 2,10 1,18 | 0,80 0,65 0,69 | 0,95 | 1,65 | 3,39




70 230| 1,26 | 0,84 0,66 | 0,71 | 1,00 | 1,77 | 3,85
72 260| 1,35 | 0,87 0,69 0,72 | 1,04 | 1,90
74 295| 1,45 | 090 0,70 0,75 | 1,10 | 2,00
76 345|158 | 094 |0,70| 0,77 | 1,15 | 2,12
78 420 1,75 | 0,96 |0,71 0,78 | 1,24 | 2,25

IOro-3anannas opueHTanus
37 150 | 1,05 /0,75 0,47 0,30 0,30| 0,35 0,45 | 0,60 0,79| 1,10 1,45
38 1,50 | 1,05 0,80 050 0,35 031|035 046 064 081 1,15 1,50
40 1,60 | 1,10 | 0,80 0553 0,40 0,33| 0,36 A 0,49 | 0,65 0,90| 1,30 /1,63
42 1,70 | 1,20 | 0,81 0555 0,40 0,36 | 0,39 0,550 | 0,70 0,99| 1,50 1,75
44 1,80 1,30 |09 059 045 038 0,40 052 | 0,75 1,07| 1,60 | 1,90
46 205|140 /092| 0,62 | 047 | 0,40 0,41 | 0,55 | 0,78 |1,15| 1,75 | 2,15
48 235|160 | 1,03| 0,65 | 0,47 | 0,41 0,43 | 059 | 0,83 |1,23| 1,90 | 2,55
50 250 1,70 | 1,10| 0,69 | 0,50 | 0,42 0,45 | 0,61 | 0,84 |1,30| 2,10 | 2,95
52 285185 |120| 0,72 | 0,50 | 0,46 | 0,49 | 0,63 | 0,95 |1,40| 2,30 | 3,40
54 3,30 | 2,00 | 1,25| 0,77 | 0,55 0,48 0,50 | 0,68 | 1,00 |1,52| 2,65 | 3,95
56 3,80 220 |130| 0,81 | 058 | 0,50 0,53 | 0,72 | 1,05 |1,65| 3,00 |4,45
58 450 | 2,45 140 0,86 | 060 052|056 | 0,77 | 1,13 1,79 3,35 |5,35
60 520|280 150| 09 | 063|054 058 | 081 | 1,20 |1,95| 3,80
62 3,25 1,70 097 065|056 | 0,61 | 0,86 | 1,25 2,15 4,55
64 390 19 104 0,68 |0,60| 065 0,90 | 1,39 245
66 4,75 2,10 1,11 0,76 | 0,64 | 0,70 | 0,97 | 1,50 | 2,85
68 560|230 1,21 | 0,82 0,67| 0,73 | 1,02 | 1,65 3,33
70 255|130 /088071 0,75 | 1,09 | 1,80 3,85
72 280| 1,42 | 0,90 0,73 ] 0,78 | 1,16 | 1,95




74

76

78

3,10
3,40

4,00

1,52
1,62

1,73

0,95
0,97

1,00

0,75
0,76

0,77

0,79
0,80

0,82

1,26
1,37

1,50

2,12
2,30

2,45

BocTtounas opuenrauus™

* B nepuoy ¢ HOAOps 110 MapT Kodpuumentsl &y npusenensl s 3ananHod Cubupu u

Cpenneit  Asuu;

s EBpomneiickoit  tepputopun  Poccum um  Boctounoit  Cubupu
KO3 PHUITUEHTBI k{i" npuBeieHbI B Tabmuie B.3.

37 0,52 046 040| 042 042039 044 | 0,40 045 050| 0,42 0,54
38 0,52 048 042| 043 042039 044 | 0,40 045 050| 0,44 0,54
40 0,55 050 046 | 044 042040 044 | 041 046 050| 0,48 0,54
42 0,58 | 0,52 050| 045 0,42 0,40 | 0,44 | 0,42 | 0,46 0550| 0,54 | 0,55
44 0,60 | 0,54 053| 047 042042 0,44 | 043 | 0,48 052 0,59 0,62
46 0,63 057 058| 048 0,44 043 | 0,44 | 0,45 | 0,50 0,56 | 0,61 | 0,72
48 0,65 062 060| 0550 046 | 044 046 | 0,48 | 0,54 058| 0,64 0,80
50 0,68 | 0,65 061| 0,53 | 0,48 | 0,46 | 0,47 | 0,49 | 0,56 0,62 | 0,66 | 0,86
52 0,70 | 0,67 1 0,62 | 0,55 | 0,50 | 0,47 | 0,48 | 0,51 | 0,60 0,64 | 0,69 | 0,90
54 0,71 0,70 0,63 | 0,56 | 0,52 | 0,50 | 0,50 | 0,53 | 0,62 0,67 | 0,72 | 0,92
56 0,72 10,73 064 | 0558 054052 053 | 056 | 0,64 068| 0,76 0,94
58 0,74 10,78 064 | 061 057|054 | 054 | 0,57 | 0,66 0,70| 0,80 | 0,96
60 0,76 | 0,87 1 0,66 | 0,64 10,59 | 056 0,556 | 0,58 0,68 0,72 0,86

62 0,9 | 0,70 | 0,66 | 0,60 0558 | 0,57 | 0,60 | 0,72 |0,78 | 0,91

64 1,04 /10,76 0,69 | 0,62 059 | 0,58 | 0,62 | 0,76 | 0,88

66 1,14 /10,84 0,72 | 0,64 0,60 | 0,59 | 0,64 | 0,80 | 1,00

68 1,20 0,92 0,74 065 061 0,60 | 0,66 0,84 1,15

70 1,00| 0,78 /0,66 | 0,62 | 0,60 | 0,70 | 0,88 | 1,32




72 1,10 | 0,84 1 0,69 0,63 | 0,62 | 0,74 | 0,92 1,52

74 1,25 091 0,72 0,64 | 0,64 | 0,78 | 0,94 1,76
76 1,44 | 1,02 0,76 0,65 | 0,66 | 0,82 | 0,96
78 166 | 1,15 0,78 066 | 0,68 | 0,86 | 1,00

Janbauii BocTok (BOCTOYHAsI OpUEHTALINS)

44 0,54 | 057 043| 0,44 1 0,40 031 0,29 | 0,38 | 0,50 |0,52| 0,58 | 0,61
46 0,60 | 0,60 | 0,49 | 0,46 | 0,42 0,36 | 0,35 | 0,43 | 0,52 0,56 | 0,65 | 0,66
48 0,64 | 062 | 055| 0,49 | 0,44 040/ 0,40 | 0,47 | 0,53 0,60| 0,70 | 0,76
50 0,70 | 0,66 | 0,62 | 0,52 | 0,47 | 0,44 | 0,42 | 0,48 | 0,55 0,63 | 0,80 | 0,88
52 0,74 | 0,68 | 0,68 | 0,54 | 0,50 045|043 | 0,49 | 0,57 |0,68| 0,91 | 1,00

54 0,78 0,71 /0,74 | 056 | 0,51 046 | 042 | 0,50 | 0,58 |0,72| 1,06 | 1,42
*

* CootBercTBYyeT opuruHainy. - [Ipumeuanue "KOJEKC".
56 0,84 | 0,74 1080 | 0,58 | 052|046 0,40 | 0,50 | 0,60 |0,78 | 1,22 | 1,24
58 0,88 | 0,77 10,86 | 0,60 | 0,54 046 | 047 | 0,50 | 0,62 0,88| 1,48 | 1,36

60 093|080 092| 0,63 | 055|046 | 047 | 0,51 | 0,66 | 1,04

3amagHas opueHTaus ™

* Ilns paiiona [laneHero Bocroka ko3 duuneHTs ﬁ:y- C MIOHS II0 aBI'yCT IIPUBEJEHBI B

Tabiuue B.4.

37 0,54 0,550 | 0,46 0,36 0,34 034 | 040 0,40 | 042|038 0,42 0,54
38 0,54 050 | 047 038 034 034 040 040 | 042|040 0,44 0,54
40 0,56 051|048 040 035034 | 040 042 | 043042048 0,54
42 0,58| 0,52 {050 | 0,42 0,36 | 0,35 | 0,40 0,42 | 0,44 | 0,46 0,54 0,55

44 0,60 0,52 {053 043 038 036 | 040 | 0,42 | 0,45 /0,48 0,59 | 0,62




46 0,64 057 {058 044 039 037 | 042 | 042 | 046|052 0,61 0,72
48 0,70 0,62 | 0,60 0,46 | 040 0,38 | 042 | 0,42 | 0,48 | 0,55 0,64 0,80
50 0,75/ 0,69 | 0,61 047 042 040 | 043 | 0,44 | 0,50 | 0,58 0,66 0,86
52 0,80 0,77 | 062 048 043 042 | 0,44 | 0,46 | 0,53 | 0,60 0,69 0,90
54 0,86 0,86 | 0,63 0550 045 044 | 045 | 0,48 | 0,56 | 0,64 0,72 0,92
56 094098 064 052 046 046 | 047 052 |0,58 0,68 0,76 0,94
58 1,06 1,08 | 0,64 054 048 047 | 048 0,54 | 0,60 0,70 0,80 | 0,96
60 1,19/ 1,18 | 0,66 | 0,56 | 0,50 0,49 | 0,52 | 0,56 | 0,62 | 0,74 | 0,86
62 1,29 /10,70 | 0,59 | 0,54 054 | 0554 | 0,58 | 0,66 0,78 0,91
64 1,40 | 0,76 | 0,64 | 0,58 | 0,56 | 0,56 | 0,62 | 0,72 | 0,86
66 1,52 /10,84 | 0,70 | 0,60 | 0,60 | 0,60 | 0,68 | 0,78 | 0,94
68 162 /1092 0,78 | 0,66 | 0,64 | 0,64 | 0,72 | 0,84 | 1,08
70 1,00 0,86 | 0,70 | 0,67 | 0,68 | 0,80 | 0,88 | 1,30
72 1,10 0,92 | 0,76 | 0,71 | 0,72 | 0,88 | 0,92 | 1,66
74 1,25 1,00 | 0,80 | 0,74 | 0,76 | 0,95 | 0,96
76 1,44 1,09 | 080 0,76 0,77 | 1,02 | 1,00
78 166 1,15 {080 0,76 | 0,77 | 1,04 | 1,01

Hanbuuii BocTok (3amnagHast OpueHTaus)
44 0,56 0554 049 044 | 040 049 | 049 | 0,46 | 0,50 | 0,55 0,56 0,62
46 0,63 0,60 0,53 0,46 | 042 048 048 050 | 0,52 0,56 |0,58 0,64
48 0,69 066 057 049 | 044 048 | 048 | 0,53 | 0,53 | 0,56 0,59 0,68
50 0,75 0,71 062 052 | 047 048 048 § 055 | 055 0,57 /0,60 0,74
52 0,81 0,77 066 054 | 050 048 | 048 | 0,56 | 0,57 | 0,58 0,62 0,80
54 0,87, 083 0,70 056 |051 048 | 048 | 0,57 | 0,58 | 0,59 0,66 0,86
56 094089 0,74 058 |052| 0,48 | 0,49 H 0,58 | 0,60 | 0,60 |0,70|0,92




58

60

1,00 0,95 |0,78 0,60 | 0,54 | 0,48 | 0,50 | 0,59 | 0,62 | 0,60 0,75 1,00

1,06 | 1,04 |0,82 0,63 | 055 | 0,48 | 0,52 | 0,60 | 0,66 | 0,61

CeBepo-BocTOYHAsI OpUeHTanus ™

* JUns 1oxHbIx paitonos Janbaero Bocroka koddduumentsl ky; npuseneHst B abnuue

B.5.

37 0,04 006 0,12| 0,19 | 0,22 | 0,26 | 0,23 | 0,21 | 0,16 |0,11| 0,07 | 0,03
38 0,04 006 0,12| 0,19 | 0,22 | 0,26 | 0,23 | 0,21 | 0,16 |0,11| 0,07 | 0,03
40 0,03 0,06 0,12| 0,19 | 0,22 | 0,26 | 0,24 A 0,21 | 0,16 |0,10| 0,06 | 0,02
42 0,02 0,06 0,12| 0,19 | 0,23 | 0,26 | 0,24 A 0,21 | 0,16 |0,10| 0,05 | 0,01
44 0,02 0,06 0,12| 0,20 | 0,23 | 0,27 | 0,25 | 0,21 | 0,16 |0,09| 0,04 | 0,01
46 0,02| 0,06 0,13| 0,20 | 0,24 | 0,27 | 0,25 | 0,22 | 0,16 0,09 0,04 | 0,01
48 0,01 0,06 0,13| 0,20 | 0,25 | 0,28 | 0,26 | 0,22 | 0,16 |0,09| 0,03 | 0,01
50 0,01 0,06 0,13| 0,20 | 0,26 | 0,28 | 0,27 | 0,23 | 0,16 |0,09| 0,03 | 0,01
52 0,01 0,06 0,13| 0,21 | 0,27 | 0,29 | 0,28 | 0,24 | 0,16 |0,09| 0,02 | 0,01
54 0,01| 0,06 0,14| 0,21 | 0,28 | 0,30 | 0,29 | 0,25 | 0,16 ' 0,09 0,02 | 0,01
56 0,01| 0,05 |0,14| 0,22 | 0,29 | 0,31 | 0,30 | 0,25 | 0,17 10,09 0,02

58 0,05 /0,14 0,23 |0,31| 0,32 | 0,31 | 0,26 | 0,18 0,09 0,02

60 0,04 /0,14 0,24 |0,32| 0,33 | 0,32 | 0,27 | 0,18 0,09 0,02

62 0,04 10,15 0,25 |0,34| 0,35 | 0,33 | 0,28 | 0,19 0,09

64 0,03 /0,15 0,26 | 0,36 | 0,37 | 0,35 | 0,29 | 0,20 0,09

66 0,03 /0,16 0,27 | 0,38 | 0,39 | 0,37 0,30 | 0,21 0,09

68 0,03 /0,17 0,29 | 0,40 | 0,42 | 0,41 0,32 | 0,23 0,09

70 0,18| 0,31 | 0,42 | 0,46 | 0,46 | 0,35 | 0,25 0,10

72 0,19 0,34 | 0,44 | 050 | 0,52 | 0,38 | 0,27 /0,10




74 0,20 0,38 | 0,46 | 0,55 | 0,57 | 0,42 | 0,29
76 0,22 0,44 | 0,48 | 0,60 | 0,62 @ 0,45
78 0,23 0,48 | 0,50 | 0,65 | 0,67 | 0,48

CeBepo-3anaiHasi OpueHTALHS
37 0,06 | 0,06 ' 012| 0,17 | 0,20 | 0,22 | 0,25 | 0,20 | 0,14 0,07 0,05 | 0,03
38 0,05 0,06 ' 0,12| 0,17 | 0,20 | 0,22 | 0,25 | 0,20 | 0,14 0,07 0,05 | 0,02
40 0,04 0,06 012| 0,17 | 0,21 | 0,23 | 0,25 A 0,20 | 0,15 0,08 0,04 | 0,02
42 0,03 0,06 013| 0,28 | 0,21 | 0,23 | 0,23 | 0,20 | 0,15 0,08 0,04 | 0,01
44 0,02 0,06 1 013| 0,28 | 0,22 | 0,23 | 0,23 | 0,21 | 0,15 0,08 0,04 | 0,01
46 0,02 0,06 0,13| 0,28 | 0,22 | 0,23 | 0,23 A 0,21 | 0,15 0,08 0,04 | 0,01
48 0,02 0,06 014| 0,19 | 0,23 | 0,25 | 0,25 A 0,21 | 0,16 0,08 0,03 | 0,01
50 0,02 0,06 014| 0,19 | 0,23 | 0,26 | 0,25 A 0,21 | 0,16 0,08 0,03 | 0,01
52 0,02 0,06 1 015| 0,19 | 0,23 | 0,26 | 0,25 A 0,22 | 0,16 0,08 0,03 | 0,01
54 0,02 0,06 1 0,15| 0,20 | 0,24 | 0,27 | 0,25 | 0,22 | 0,16 0,08 0,02 | 0,01
56 0,02 0,06 016| 0,20 | 0,25 | 0,28 | 0,26 | 0,23 | 0,16 | 0,08 | 0,02
58 0,02 0,06 016| 0,21 | 0,26 | 0,29 | 0,27 | 0,24 | 0,16 |0,08| 0,01
60 0,05 0,17 022 027 0,31 | 0,29 | 0,26 | 0,17 |0,07| 0,01
62 0,05 0,17 0,23 ' 0,29 | 0,33 | 0,32 | 0,27 | 0,18 | 0,07
64 0,05 0,18 025 0,31 0,37 | 0,35 | 0,29 | 0,19 | 0,07
66 0,05 0,19 027 035 0,42 | 0,39 | 0,32 | 0,20 | 0,07
68 0,05 0,20 0,30 0,39 047 | 0,44 | 0,35 | 0,22 | 0,07
70 0,21 0,33 0,44 | 0,52 | 0,49 | 0,39 | 0,24 | 0,07
72 0,23 0,37 10,49 | 0,57 | 0,55 | 0,43 | 0,27 | 0,07
74 0,24 043 054 0,62 | 0,61 | 0,48 | 0,29
76 0,26 | 0,52 0,60 | 0,67 | 0,66 | 0,52




78 0,28 0,63 066 0,71 | 0,70 | 0,57
CeBepHasi OpHEeHTALHS
37 0,01 0,04 | 0,08 0,06 0,02
38 0,01 0,04 | 0,08 0,06 0,02
40 0,01 0,04 | 0,08 0,06 0,02
42 0,01 0,04 | 0,08 0,06 0,02
44 0,02 0,05 | 0,08 0,07 | 0,02
46 0,02 0,05 |0,09| 0,07 | 0,02
48 0,02 0,05 | 0,09 0,08 0,03
50 0,02 0,06 |0,10| 0,08 0,03
52 0,02 0,06 |0,11| 0,09 | 0,03
54 0,02| 0,07 |0,12| 0,09 | 0,04
56 0,02| 0,08 |0,12| 0,10 | 0,04
58 0,02 0,09 |0,13| 0,11 | 0,05
60 0,02 0,09 | 0,14 | 0,12 | 0,06
62 0,03 0,11 | 0,18 | 0,14 | 0,07
64 0,03 0,14 | 0,23 | 0,18 | 0,08
66 0,04 0,17 | 0,28 | 0,22 | 0,09
68 0,06 0,20 |0,34| 0,28 | 0,11
70 0,07 0,24 | 0,40| 0,35 | 0,15
72 0,09 0,30 |0,47| 0,41 | 0,19
74 0,13 0,38 | 0,54 | 0,47 | 0,23
76 0,22 0,48 | 0,58 | 0,53 | 0,27
78 0,30 0,55 | 0,61 0,57 | 0,29




Tabmuma B.3

I'panmycer Bocrounas opuenTanus I'panycer 3anagHas OpUeHTALNS
C.II. C.III.
Mecsibl Mecspr
I I I X1 | Xl I I Il X1 | Xl
EBponeiickas tepputopus Poccnn
46* 0,46 | 040 | 0,38 | 0,51 | 0,46 42 0,56 0,54 0,48 0,51 0,46
* CootBercTBYeT opuruHainy. - [Ipumeuanue KOJAEKC.
44 052 | 044 | 042 0,554 | 0,50 44 0,62 0,56 | 0,52 | 0,54 | 0,54
46 0,57 | 0,47 | 0,44 | 0,56 | 0,56 46 0,69 0,60 | 0,56 | 0,56 | 0,64
48 0,62 051 | 048 | 0,59 | 0,64 48 0,76 0,64 | 0,59 0,59 0,75
50 0,68 | 054 | 0,52 0,64 0,72 50 0,83 0,66 | 0,62 0,64 0,85
52 0,74 | 0,58 | 0,56 | 0,69 | 0,83 52 0,88 0,70 | 0,66 0,69 0,93
54 0,79 | 0,62 | 0,60 | 0,76 | 0,92 54 0,92 0,76 | 0,70 | 0,76 | 0,96
56 0,84 | 0,66 | 0,64 0,83 | 0,90 56 094 | 084 |0,72|0,83|0,94
58 0,9 | 0,70 | 0,66 | 0,92 | 0,90 58 0,96 0,94 | 0,76 | 0,92 | 0,94
60 09 | 0,74 | 0,66 | 1,03 60 1,00 1,06 | 0,81 | 1,03
62 0,78 | 0,66 62 1,20 | 0,88
64 0,84 | 0,66 64 1,38 | 1,00
66 0,66 66 1,06
Tabnuua B.4
I'panycer Bocrounas opueHTanus I'paxycel 3anagHas OpuEHTALMS
C.II C.II.

Mecsbl

Mecsnbl




I I m Xt | Xl I I Il X1 | Xl
BocTtounas Cubupp
52 054 | 0,53 | 053048 | 041 52 0,72 10,5 | 0,53 0,70 | 0,71
54 0,58 | 0,54 | 054 053] 0,50 54 0,79 10,62 054 0,74 /0,74
56 062 | 0,58 | 0,56 | 0,58 | 0,58 56 0,87 /0,68 056 0,78 0,78
58 0,66 | 0,60 | 0,58 | 0,64 | 0,66 58 097 0,74 058 0,82 0,82
60 0,74 | 0,63 | 0,63 | 0,68 60 1,12 1 0,82 0,63 | 0,87
62 0,70 | 0,70 | 0,70 62 0,94 | 0,70 | 0,90
64 0,72 | 0,80 64 1,08 | 0,80
66 0,96 | 0,89 66 1,26 | 0,89
68 1,14 | 0,97 68 1,54 | 0,97
70 1,05 70 1,05
72 1,16 72 1,16
Taomuma B.5
I'panycer Bocrounas opuenTanus I'pamycel 3anagHasi OpUEHTALHs
C.III. C.III.
Mecsnul Mecsnbl
I I i Xt X I I Il Xl | Xl
Janpanit Boctok
42 0,18 | 0,19 | 0,17 42 0,36 | 0,30
44 0,18 | 0,19 | 0,17 44 0,36 | 0,30
46 0,18 | 0,18 | 0,18 46 0,29 | 0,30
48 0,18 | 0,18 | 0,18
50 0,19 | 0,19 | 0,19




52 0,19 | 0,19 | 0,20
54 0,21 | 0,20 | 0,21
56 0,23 | 0,21 | 0,21
58 0,25 | 0,22 | 0,22
60 0,28 | 0,23 | 0,23

[TPUJIOXXEHUE I
(cmpaBo4HOE)

MAKCUMANbHbIE U CPEOHUE 3HAYEHUSA CYMMAPHOW CONHEYHOM
PAONALINU
(MPAMASA U PACCEAHHASA) NMPU ACHOM HEBE B UIOJIE

I'pamxycer c.oi. OpueHTanus MoBEepXHOCTH CyMmMapHasi CoTHeYHast
pamuanus, Br/m 2
MakCHMallbHa |  cpenHss I,
;O J—
36 ['opuzoHTaNBHAS 1000 344
amagaas 712 162
38 [opuzoHTaNBHAS 942 334
3amaHas 721 163
40 l'opuzonTansHast 928 333
3anaaHas 740 169
42 I'opuzonTansHast 915 334
3amaHas 748 175
44 I'opuzonTansHast 894 331
3anaaHas 756 180
46 ['opu3oHTaTBHAS 880 329




3amagHas 752 182
48 ['opuzoHTanbHas 866 328
3amagHas 764 184
50 I'opusoHTanbHas 859 328
3amagHas 774 187
52 I'opusoHTanbHas 852 329
3amagHas 781 194
54 I'opusoHTanbHas 838 329
3amagHas 788 200
56 I'opusoHTanbHas 817 327
3amagHas 786 201
MMPUJIOXEHUE J]
(o0s3aTeNnBbHOE)
PACHETHbIE TEMIIOTEXHUYECKUE NMOKA3ATENA
CTPOUTEIIbHbIX MATEPUAIOB U U3OENUA
Ta6muma /1.1
N Marepuan XapakTepuCTUKU PacueTHble k03P PUIIMEHTHI (IPH YCIOBUIX
1.1 MaTepHuasioB B CYyXOM skcmuryaTanuu mo CHull 23-02)
COCTOSTHUH
TUTOT- | yJIeNb- Hast| KO3(- | MaccoBOTO | TETUIO- TEIIo- | Mapo
HOCTh| TeIUIO- | (MIMEH | OTHOIICHW | IMPOBOJA- | YCBOCHHS -
fg, | EMKOCTH |T TEIUIO-| Sl BJIATU B | HOCTH A, (npu po-
3 £, npoBoa- | Matepuaine | Br/(m-°C) | nepuozae 24 |HuLa
KI/M % -
Kk JlK/(xr-© | HOCTH w, % q) e
O A g, MOCT
Bt/(m-° Br/(m : °C) "
C) B
Mmr/
(M4




[1a)
A b A b A b A, b
1 2 3 4 5 6 7 8 9 10 11 12
| Temnouzonsiuonnsie Mmarepuaisl (I'OCT 16381)
A [TonumepHubie
1 Ilenomomuctuposn 150 1,34 0,05 1 5 10,052 0,06 10,89 0,99 | 0,05
2 " 100 1,34 0,041 2 10 |0,041/0,052/0,65| 0,82 | 0,05
3 |[lenomosmmcTUpoOI 40 1,34 0,037 2 10 10,041 0,05/0,41| 0,49 | 0,05
(T'OCT 15588)
4 Tenonomuctupona OAO 18 1,34 0,042 2 10 |0,042/0,043/0,28| 0,32 | 0,02
"CII Pagocnas"
5 To ke 24 1,34 0,04 2 10 0,04 10,041/0,32| 0,36 | 0,02
6 | DKCTpyIupOBaHHBIM 25 1,34 0,029 2 10 10,031/0,031/0,28| 0,31 /0,013
MIEHOTIOTUCTUPOI
Ctuponyp 2500C
7 |To xe, 2800C 28 1,34 0,029 2 10 |0,031/0,031/0,30| 0,33 /0,013
8 |To xe, 3035C 33 1,34 0,029 2 10 |0,031/0,031/0,32| 0,36 |0,013
9 |To xe, 4000C 35 1,34 0,030 2 10 |0,031/0,031/0,34| 0,37 |0,005
10 [To xe, 5000C 45 1,34 0,030 2 10 |0,031/0,031/0,38| 0,42 |0,005
11 [[TenomonucTUpOI 15 1,34 0,039 2 10 10,0400,044/0,25| 0,29 /0,035
Cruponop PS15
12 To xe, PS20 20 1,34 0,037 2 10 |0,038/0,042|0,28| 0,33 |0,030
13 To xe, PS30 30 1,34 0,035 2 10 |0,036/0,040/0,33| 0,39 /0,030
14 | DkcTpyAMpOBaHHBIH 28 1,45 0,029 2 10 |0,030/0,031/0,31| 0,34 |0,006
MEHOTOIUCTUPOT
"Craitpodoam"
15 [To xe, "Pypmat" 32 1,45 0,028 2 10 10,029/0,029|0,32| 0,36 |0,006
16 |To xe, "Pydmar A" 32 1,45 0,030 2 10 |0,032/0,032/0,34| 0,37 |0,006




16a|To xe, "daypmar 500" 38 1,45 0,027 10 |0,028/0,028/0,34| 0,38 |0,006
17 \To xe, "®mypmat S00A" | 38 1,45 0,030 10 |0,032/0,032/0,37| 0,41 |0,006
18 [To xe, "®mypmar 200" 25 1,45 0,028 10 10,029/0,029|0,28| 0,31 |0,006
19 [To xe, "®mypmar 200A" | 25 1,45 0,029 10 |0,031/0,031/0,29| 0,32 |0,006
20 TIenommact IIXB-1 u 125 1,26 0,052 10 | 0,06 |0,064/0,86| 0,99 | 0,23
I1B1
21 |To xe 100 1,26 0,041 10 | 0,051/0,052/0,68| 0,8 | 0,23
MeHee
22 \TlenononuypeTtaH 80 1,47 0,041 5 10,05|0,05|0,67| 0,7 | 0,05
23 " 60 1,47 0,035 5 10,041/0,041/0,53| 0,55 | 0,05
24 " 40 1,47 0,029 5 10,04/0,04 04| 042 | 0,05
25 TLmuTel U3 pe30JIbHO- 90 1,68 0,045 20 |0,053|0,073/0,81| 1,10 | 0,15
dbenondop-
MaJIbIETUIHOTO
nenorutacta (FOCT
20916)
26 |To xe 80 1,68 0,044 20 |0,051|0,071/0,75| 1,02 | 0,23
27| " 50 1,68 0,041 20 |0,045|0,064/0,56| 0,77 | 0,23
28 [TlepnuroruracTOeTOH 200 1,05 0,041 3 10,052 0,06 10,93| 1,01 |0,008
29 " 100 1,05 0,035 3 10,041 0,05 |0,58| 0,66 |0,008
30 |T[Tepmurodocdore- 300 1,05 0,076 12 10,08|0,12 1,43| 2,02 | 0,2
JIEBBIE U3IETINS
31 |To xe 200 1,05 0,064 12 /10,07/0,09|1,1 | 1,43 | 0,23
32 |Temnon30IsIMOHHbBIE 80 1,806 0,034 15 10,04 0,054/0,65| 0,71 /0,003
W3IEINS U3 BCIIEHEHHOTO
CHUHTETHYECKOTO KaydyKa
"Aspoduexc"
33 |To xe, "K dnekc":
EC 60-80| 1,806 0,039 0 /0,0390,039/ 0,6 | 0,6 |0,010




ST 60-80| 1,806 0,039 0 0 10,039/0,039 0,6 0,6 {0,009

ECO 60-95| 1,806 0,041 0 0 10,041/0,041 0,65 0,65 {0,010
34 | OKCTpY3UOHHBIH 35 1,65 0,028 2 3 10,029/0,030 0,36, 0,37 {0,018

MEHOTIOIUCTUPOI

"Tlenommxkc", Tun 35
35 |To xe, Tum 45 45 1,53 0,030 2 3 10,031/0,032/0,40 0,42 |0,015
b Mumnepanosatabie (I'OCT 4640), cTeKII0BOTOKHUCTHIE, TIEHOCTEKIIO, Ta30CTEKIIO0
36 |Martbt 125 0,84 0,044 2 5 0,064/ 0,07 |0,73| 0,82 | 0,30

MUHEPAJIOBATHbIC

npouuBHble (I'OCT

21880)
37 |To xe 100 0,84 0,044 2 5 10,061/0,067/0,64 0,72 | 0,49
38| " 75 0,84 0,046 2 5 10,058/0,064/0,54 0,61 | 0,49
39 |Mars1 225 0,84 0,054 2 5 10,072/0,082/1,04 1,19 | 0,49

MUHEpaJIOBaTHbIC Ha

CUHTETHUYECKOM

ceszytouieM (I'OCT

9573)
40 To xe 175 0,84 0,052 2 5 10,066/0,076/0,88 1,01 | 0,49
41 " 125 0,84 0,049 2 5 10,064/ 0,07 /0,73 0,82 | 0,49
42 " 75 0,84 0,047 2 5 10,058/0,064/0,54 0,61 | 0,53
43 [1nutel MsTKHeE, 250 0,84 0,058 2 5 10,082/0,085/1,17 1,28 | 0,41

MOJTY’KECTKHE U

KECTKUE

MUHEpaJIoBaTHbIC Ha

CUHTETHYECKOM U

OUTYMHOM CBSI3YIOIINX

(T'OCT 9573, TOCT

10140, T'OCT 22950)
44 'To xe 225 0,84 0,058 2 5 10,079/0,084/1,09| 1,20 | 0,41
45, " 200 0,84 0,056 2 5 10,076/ 0,08 |1,01| 1,11 | 0,49
46 " 150 0,84 0,050 2 5 10,068/0,073/0,83] 0,92 | 0,49




471 " 125 0,84 0,049 0,064/0,069|0,73 0,81 | 0,49
48 | " 100 0,84 0,044 0,06 |0,065|0,64 0,71 | 0,56
49 75 0,84 0,046 0,056/0,063|0,53| 0,60 | 0,6
50 ITauter 180 0,84 0,038 0,045/0,048/0,74| 0,81 | 0,3
MuHepaioBaTHbie 3A0
"MunepanbHas Bata"
51 |To xe 140-175 0,84 0,037 0,043/0,046/0,68| 0,75 | 0,31
52 " 80-125 0,84 0,036 0,042/0,045/0,53| 0,59 | 0,32
53| " 40-60 0,84 0,035 0,041/0,044/0,37| 0,41 | 0,35
54| " 25-50 0,84 0,036 0,042/0,045/0,31| 0,35 | 0,37
55 TIautel 200 0,84 0,064 0,07 10,076/0,94| 1,01 | 0,45
MUHEpaJIOBaTHBIC
MOBBIIICHHOU
’)KECTKOCTH Ha
oprarodocdaTHOM
CBSI3YIOIIEM
56 |[1uThI MOMYy)KECTKHE 200 0,84 0,07 0,076/ 0,08 |1,01, 1,11 | 0,38
MUHEPAJIOBATHEIC HA
KpaxMaJbHOM
CBSI3YIOIIEM
57 | To xe 125 0,84 0,056 0,06 |0,064|0,70| 0,78 | 0,38
58 [ILnute! U3 45 0,84 0,047 0,06 /0,064|0,44, 0,5 0,6
CTEKJITHHOTO
MITAIEILHOTO BOJIOKHA
Ha CHHTETUYECKOM
cessytouieM (I'OCT
10499)
59 IMarts! 1 1T0JI0CHI U3 150 0,84 0,061 0,064/ 0,07/0,8| 0,9 | 0,53
CTEKJITHHOI'O BOJIOKHA
MPOIINBHBIC
60 |Matbl U3 CTEKIIHHOTO 25 0,84 0,04 0,043| 0,05 0,27, 0,31 | 0,61

ITAIICJIbHOT'O BOJIOKHA

"URSA"




61 |To xe 17 0,84 0,044 2 5 10,046/0,053/0,23| 0,26 | 0,66
62| " 15 0,84 0,046 2 5 10,048/0,053/0,22| 0,25 | 0,68
63| " 11 0,84 0,048 2 5 10,05/0,055/0,19| 0,22 | 0,7
64 IInute! U3 85 0,84 0,044 2 5 10,046 0,05 |0,51| 0,57 | 0,5

CTEKIIIHHOIO

[ITAEIBHOrO BOJIOKHA

"URSA"
65 |To xe 75 0,84 0,04 2 5 10,042/0,047/0,46| 0,52 | 0,5
66| " 60 0,84 0,038 2 5 10,040,045 0,4 | 0,45 | 0,51
67| " 45 0,84 0,039 2 5 10,041/0,045/0,35| 0,39 | 0,51
68| " 35 0,84 0,039 2 5 10,041/0,046/0,31| 0,35 | 0,52
69| " 30 0,84 0,04 2 5 10,042/0,046/0,29| 0,32 | 0,52
70 " 20 0,84 0,04 2 5 10,043/0,048/0,24| 0,27 | 0,53
771 " 17 0,84 0,044 2 5 10,047/0,053/0,23| 0,26 | 0,54
72 " 15 0,84 0,046 2 5 10,049/0,055/0,22| 0,25 | 0,55
73 |IleHocTekno uin 400 0,84 0,11 1 2 10,12/0,24 |1,76| 1,94 | 0,02

ra3oCTeKJIO
74 |To xe 300 0,84 0,09 1 2 /0,11|0,12|1,46| 1,56 | 0,02
7B " 200 0,84 0,07 1 2 /0,08|0,09|1,01| 1,1 | 0,03
B [TauTHI U3 TPUPOTHBIX OPTrAHUYECKUX U HEOPTAHHUECKUX MATEPUAIIOB
76 ILmuTsl ApeBecHO- 1000 2,3 0,15 10 | 12 /10,23/0,29 |6,75 7,7 | 0,12

BOJIOKHUC- ThIE€ U

JPEBECHO-CTPYKEUHBIC

(TOCT 4598, T'OCT

8904, I'OCT 10632)
77 |To xe 800 2,3 0,13 10 | 12 /10,19|0,23 |5,49| 6,13 | 0,12
78] " 600 2,3 0,11 10 | 12 /10,13]0,16 |3,93| 4,43 | 0,13
79 400 2,3 0,08 10 | 12 /10,110,13 |2,95| 3,26 | 0,19




80| " 200 2,3 0,06 10 | 12 /10,07 /0,08 (1,67 1,81 | 0,24
81 |Ilimuter pubpouroBeie| 500 2,3 0,095 10 | 15 /1 0,15/0,19 3,86/ 4,50 | 0,11
u ap6omnut (I'OCT
19222) na
NOPTJIAHALIEMEHTE
82 |To xe 450 2,3 0,09 10 | 15 |0,135/0,17 |3,47| 4,04 | 0,11
83| " 400 2,3 0,08 10 | 15 /10,13]0,16 |3,21| 3,70 | 0,26
84 IIiuThl KaMBIIIUTOBEIE 300 2,3 0,07 10 | 15 /10,090,214 |2,31| 2,99 | 0,45
85 |To xe 200 2,3 0,06 10 | 15 /0,07]0,09 |1,67| 1,96 | 0,49
86 |ILnmuter TophsiHBIE 300 2,3 0,064 15 | 20 /0,07/0,08 2,12 2,34 | 0,19
TEIION3O0JISIIINOHHEIE
87 | To xe 200 2,3 0,052 15 | 20 /0,06 0,064 16| 1,71 | 0,49
88 |[Takmusa 150 2,3 0,05 7 12 10,06 0,07|1,3| 1,47 | 0,49
89 [IliuTe! U3 rumnca 1350 0,84 0,35 4 6 /050|056 7,04 7,76 0,098
(I'OCT 6428)
90 |To xe 1100 0,84 0,23 4 6 /0,35|0,41|532| 599 | 0,11
91 |JIucThl TUIICOBEIE 1050 0,84 0,15 4 6 |0,34|0,36 512| 5,48 0,075
00ImMBOYHBIE (CyXas
mrykarypka) (COCT
6266)
92 |To xe 800 0,84 0,15 4 6 [0,19|0,21|3,34| 3,66 |0,075
93 U3nenus us 300 1,68 0,087 1 2 10,091(0,099/1,84| 1,95 | 0,04
BCITyYE€HHOTO TEePIIUTA
Ha OUTYMHOM
ces3ytomiem (I'OCT
16136)
94 |To xe 250 1,68 0,082 1 2 10,085/0,099|1,53| 1,64 | 0,04
95| " 225 1,68 0,079 1 2 1/0,082/0,094/1,39| 1,47 | 0,04
9% | " 200 1,68 0,076 1 2 10,078/ 0,09 |1,23| 1,32 | 0,04
r 3aceInKU




97 T'paBwmii kepam3utoBeiii| 600 0,84 0,14 0,17 10,19 |2,62| 2,83 | 0,23
(T'OCT 9757)
98 To xe 500 0,84 0,14 0,15 |0,165/2,25| 2,41 | 0,23
99| " 450 0,84 0,13 0,14 10,155|2,06| 2,22 | 0,235
100 " 400 0,84 0,12 0,13 10,145/1,87| 2,02 | 0,24
101 " 350 0,84 0,115 0,125 0,14 |1,72| 1,86 | 0,245
102 " 300 0,84 0,108 0,120,123 1,56 1,66 | 0,25
103 " 250 0,84 0,099 0,11/0,12 1,22 1,3 | 0,26
104 I'paBuii 700 0,84 0,16 0,18 /0,21 2,91 3,29 0,21
ITyHTU3UTOBBIIN
(TOCT 9757)
105/To xe 600 0,84 0,13 0,16 10,19 |2,54| 2,89 | 0,22
106, " 500 0,84 0,12 0,15 10,175/2,25| 2,54 | 0,22
107 " 450 0,84 0,11 0,14 0,16 |2,06| 2,30 | 0,22
108 " 400 0,84 0,11 0,13/0,15/1,87| 2,10 | 0,23
109/11le6ensb u3 1000 0,84 0,21 0,24 0,31 4,02| 4,67 | 0,21
JIOMEHHOTO IILJIaKa
(TOCT 5578)
110 I1lebenn 900 0,84 0,19 0,23 0,3 |3,73| 4,36 | 0,21
[UIAKOTIEM30BbIN 1
arJIONMOPUTOBBIN
(CTOCT 9757)
111|To xe 800 0,84 0,18 0,21 /0,26 |3,36| 3,83 | 0,21
112} ™ 700 0,84 0,16 0,19 /0,23 2,99 3,37 | 0,22
113 " 600 0,84 0,15 0,18 0,21 | 2,7 | 2,98 | 0,23
114 ™ 500 0,84 0,14 0,16 | 0,19 |2,32| 2,59 | 0,23
115 " 450 0,84 0,13 0,15/0,17 |2,13| 2,32 | 0,24
116 400 0,84 0,122 0,14 10,16 |1,94| 2,12 | 0,24




117 1lleOens u mecok u3 500 0,84 0,09 1 2 1011011/1,79| 1,92 | 0,26
HepuiInTa
BeryuenHoro ('OCT
10832)
118/To xe 400 0,84 0,076 1 2 |0,0870,095/ 15 16 | 0,3
119 " 350 0,84 0,07 1 2 10,0810,085/1,35 1,42 | 0,3
120 " 300 0,84 0,064 1 2 10,076/ 0,08 10,99 1,04 | 0,34
121 Bepmukymnut 200 0,84 0,065 1 3 10,08 0,095/1,01| 1,16 | 0,23
BermyueHHbIH (TOCT
12865)
122/To xe 150 0,84 0,060 1 3 10,074/0,098/0,84| 1,02 | 0,26
123 " 100 0,84 0,055 1 3 10,067/0,08 066 0,75 0,3
124 I1ecox nns 1600 0,84 0,35 1 2 1047 058695 791 | 0,17
CTPOUTENIbHBIX paboOT
(COCT 8736)
)| Crpourenshbie pactopsl (TOCT 28013)
125 IleMeHTHO-IILTAKOBBIN 1400 0,84 0,41 2 4 1052|064 7,0 811 | 0,11
126/To xe 1200 0,84 0,35 2 4 10,447/0,58/6,16| 7,15 | 0,14
127|llemenTHO-TIepmuToBbIi | 1000 0,84 0,21 7 12 10,26 | 0,3 |4,64| 542 | 0,15
128/ To xe 800 0,84 0,16 7 |12 10,21/0,26 |3,73 4,51 | 0,16
129 I'uriconepauTOBbI 600 0,84 0,14 10 | 15 /0,19 /0,23 |3,24| 3,84 | 0,17
130 ITopu3oBaHHBIH 500 0,84 0,12 6 | 10 10,15/0,19|2,44 295 | 0,43
THIICOTIEPIINTOBBIH
131/To xe 400 0,84 0,09 6 | 10 1 0,13/0,15/2,03 2,35 | 0,53
I KoHCTpYKIIMOHHO-TEIUION30IISIIMOHHBIE MaTEPUAITbI
A berons! Ha npupoHbIX opucThix 3anonHutensx (COCT 25820, TOCT 22263)
132/ Tydobeton 1800 0,84 0,64 7 | 10 /0,87/0,99 11,38 12,79| 0,09
133 1600 0,84 0,52 7 |10 07 /081|962 1091 0,11




134 " 1400 0,84 0,41 7 |10 /0,520,558 7,76 | 8,63 | 0,11
135 " 1200 0,84 0,29 7 | 10 /041047638 7,2 |0,12
136 Ilem3o06eTon 1600 0,84 0,52 4 6 /062 068|854 93 |0,075
137, " 1400 0,84 0,42 4 6 1049/054| 7,1 | 7,76 {0,083
138 " 1200 0,84 0,34 4 6 | 04 043|594 6,41 |0,098
139, " 1000 0,84 0,26 4 6 1 03]034 469 52 011
140 " 800 0,84 0,19 4 6 1022|026 3,6 | 407 | 0,12
141 beron Ha 1600 0,84 0,52 7 |10 /0,64 0,7 | 9,2 /10,14 0,075

BYJIKAHUYECKOM IIIJIaKe
142/To xe 1400 0,84 0,41 7 |10 /0,52/0,58 7,76 | 8,63 0,083
143 " 1200 0,84 0,33 7 |10 /0,41 /0,47 638| 7,2 | 0,09
144 " 1000 0,84 0,24 7 110 10,29 /0,35 4,9 | 567 0,098
145 " 800 0,84 0,20 7 110 10,23/0,29 | 39 | 4,61 | 0,11
b beronbl Ha MckyccTBeHHBIX mOpUcThiX 3anonHutessix (FTOCT 25820, TOCT 9757)
146 Kepam3nTobeToH Ha 1800 0,84 0,66 5 |10 {0,80/0,92105|12,33 0,09

KEpPaM3HTOBOM TECKe U

KepaM3UTOTICHOOETOH
147/To xe 1600 0,84 0,58 5 |10 |0,67 0,79 | 9,06 10,77 0,09
148 " 1400 0,84 0,47 5 |10 /0,56 |0,65|7,75| 9,14 | 0,098
149 " 1200 0,84 0,36 5 |10 |0,44 /0,52 6,36 | 7,57 0,11
150 " 1000 0,84 0,27 5 |10 /0,33/0,41/5,03 6,13 | 0,14
151 " 800 0,84 0,21 5 |10 {0,24/0,31 3,83 | 4,77 0,19
152 " 600 0,84 0,16 5 |10 | 0,2 0,26 | 3,03 | 3,78 | 0,26
153 " 500 0,84 0,14 5 10 10,17/0,23|255|3,25| 0,3
154 Kepam3utoOeToH Ha 1200 0,84 0,41 4 8 /052058 |6,77| 7,72 10,075

KBapLEBOM IECKE C
opu3auen




155|To xe 1000 | 0,84 0,33 4 8 10410475449 6,35|0,075
156/ " 800 0,84 0,23 4 8 10,29/0,35|4,13 | 4,9 0,075
157 Kepam3uToOeToH Ha 1000 0,84 0,28 9 |13 /0,35|0/41 5,57 |6,43 | 0,15
HIEPIIMTOBOM IIECKE
158|To xe 800 0,84 0,22 9 |13/0,29/0,35/4,54|532| 0,17
159|llyHrusurobeToH 1400 | 0,84 0,49 4 7 1056064759 86 |0,098
160, " 1200 | 0,84 0,36 4 7 104405 6,23|7,04]0,11
161 " 1000 | 0,84 0,27 4 7 1033/0,38492| 56 | 0,14
162 I[TepnurobeToH 1200 | 0,84 0,29 10 | 15 /0,44 05 | 6,96 | 8,01 | 0,15
163/ " 1000 | 0,84 0,22 10 | 15 /0,33/0,38| 5,5 | 6,38 | 0,19
164/ " 800 0,84 0,16 10 | 15 /0,27 0,33 |4,45| 5,32 | 0,26
165 " 600 0,84 0,12 10 | 15 /0,19 0,23 3,24| 384 | 0,3
166 11lnakonem3o00eToH 1800 | 0,84 0,52 5 8 /0,63/0,76 | 9,32 |10,83|0,075
(TepMO3UTOOETOH)
167|To xe 1600 | 0,84 0,41 5 8 1052063798929 0,09
168/ " 1400 | 0,84 0,35 5 8 10,44/0526,87| 7,9 |0,098
169 " 1200 | 0,84 0,29 5 8 10,37/044/583|6,73| 0,11
170, " 1000 | 0,84 0,23 5 8 10,31/0,37|4,87|563]|0,11
171|IIInakoreM30IeH0- U 1600 0,84 0,47 8 11 /0,63 | 0,7 | 9,29 [10,31| 0,09
IIJJAKOIIEM30Ta300€TOH
172 To xe 1400 | 0,84 0,35 8 |11 052058 7,9 8,78 0,098
173 " 1200 | 0,84 0,29 8 | 11|041/0476,49| 7,31 0,11
174 " 1000 | 0,84 0,23 8 |11 /035|041 548 6,24 | 0,11
175 " 800 0,84 0,17 8 |11 /0,29/0,354,46 5,15 0,13
176|beToH Ha TOMEHHBIX 1800 0,84 0,58 5 8 |/ 0,7/081/9,82 11,180,083

I'paHyJIMPOBAHHBIX




ITaKax
177 To xe 1600 0,84 0,47 5 8 1058|064 |843 937 0,09
178 " 1400 0,84 0,41 5 8 1052|058 7,46 8,340,098
179 " 1200 0,84 0,35 5 8 1047/052|657 731 011
180/ Arnonoputo0eToH u 1800 0,84 0,7 5 8 10,85/0,93 10,82 11,98/ 0,075

0ETOHBI HAa TOTUIMBHBIX

(KOTEeNBHBIX) MIJIAKaX
181 To xe 1600 0,84 0,58 5 8 10,72/0,78 9,39 10,34/ 0,083
182 " 1400 0,84 0,47 5 8 1059/065|792) 8,83 0,09
183 " 1200 0,84 0,35 5 8 10,48/054|6,64 ) 7,45 0,11
184 " 1000 0,84 0,29 5 8 10,38/044|5396,14 0,14
185|beToH Ha 30J1bHOM 1400 0,84 0,47 5 8 /052058746 | 8,34 | 0,09

rpaBUH
186 To xe 1200 0,84 0,35 5 8 10,41/047/6,146,95]| 0,11
187 " 1000 0,84 0,24 5 8 103/035|/4,79 548 0,12
188|BepmukynurodbeToH 800 0,84 0,21 8 13 /0,23 /0,26 | 3,97 | 4,58 -
189 " 600 0,84 0,14 8 |13 /0,16 0,17 |2,87 3,21 | 0,15
190 " 400 0,84 0,09 8 [13/0,11/0,23/1,94 2,29 0,19
191 " 300 0,84 0,08 8 | 13/009/0,11 /152|183 0,23

B Betownsl stuerctoie (TOCT 25485, TOCT 5742)
192|[Tommmctuponberon 600 | 1,06 0,145 4 8 10,175/ 0,20 | 3,07 | 3,49 | 0,068
193 " 500 | 1,06 0,125 4 8 1014/0,16| 2,5 | 2,850,075
194 " 400 | 1,06 0,105 4 8 10,120,135/ 2,07 | 2,34 | 0,085
195 " 300 | 1,06 0,085 4 8 10,09/011 155 1,83 0,10
196 " 200 | 1,06 0,065 4 8 10,07/008 112 1,28 0,12
197 " 150 | 1,06 0,055 4 8 10,057/ 0,06|0,87 | 0,96 | 0,135




198I"a30- u meHobeToH, razo-| 1000 | 0,84 0,29 10 | 15 /0,410,471 6,13 | 7,09 | 0,11
Y TIIEHOCHJIMKAT
199(To xe 800 0,84 0,21 10 | 15 /0,33/0,37|4,92| 5,63 | 0,14
2000 ™ 600 0,84 0,14 8 12 10,22 10,26 | 3,36 | 3,91 | 0,17
201, ™ 400 0,84 0,11 8 12 10,14 10,152,119 | 2,42 | 0,23
202, ™ 300 0,84 0,08 8 12 /10,11 /0,13/1,68|1,95| 0,26
203T"a30- u meno3omoderon | 1200 | 0,84 0,29 15 | 22 10,5210,58|8,17 | 9,46 | 0,075
204 To xe 1000 | 0,84 0,23 15 | 22 10,44| 0,5 | 6,86 | 8,01 | 0,098
205 ™ 800 0,84 0,17 15 | 22 10,35|0,41|5,48 | 6,49 | 0,12
r Kupnnunas kmajika u3 CIUIONIHOTO KUpIIAYa
206 I'muasHOTO 1800 | 0,88 0,56 1 2 107]081| 92 (10,12 0,11
oobikHOBeHHOTO ('OCT
530) Ha emeHTHO-
MIECYAHOM PacTBOPE
207 I'muasHOTO 1700 | 0,88 0,52 15 3 /064 0,76 8,64 | 9,7 | 0,12
OOBIKHOBEHHOI'O Ha
LEMEHTHO-IIIIIAKOBOM
pacTBope
208/ I'muasHOTO 1600 | 0,88 0,47 2 4 1058 0,7 |8,08|9,23| 0,15
OOBIKHOBEHHOT'O Ha
[IEMEHTHO-TIEPIUTOBOM
pacTBope
209|Cwmkaraoro (I'OCT 1800 | 0,88 0,7 2 4 10,76 0,87 9,77 110,9| 0,11
379) Ha 11IeMeHTHO-
MIECYaHOM PaCTBOPE
210|Tpenensroro (TOCT 1200 | 0,88 0,35 2 4 10,47 0,52 6,26 6,49 | 0,19
530) Ha 1IeMeHTHO-
MIECYaHOM PaCTBOPE
211/To xe 1000 | 0,88 0,29 2 4 1041 0,47 535|5,96 | 0,23
212|ITimakoBoro Ha 1500 | 0,88 0,52 15 3 |064 0,7 812 8,76 | 0,11

IIEMEHTHO-TICCYaHOM
pactBope




|

|

KI/IpHI/I‘lHaSI KJIaJKa U3 MyCTOTHOI'O KUpIn4a

213

Kepamuueckoro
MyCTOTHOT'O IJIOTHOCTBIO

1400 kr/m” (6pyTTO)
(TOCT 530) na
[IEMEHTHO-TICCYaHOM
pactBope

1600

0,88 0,47

1

2

0,58

0,64

7,91

8,48

0,14

214

Kepamuueckoro
IIyCTOTHOI'O IJIOTHOCTBIO

1300 kr/m> (6pyTTO)
(TOCT 530) na
HHEMCHTHO-IICCUaHOM
pacTBope

1400

0,88 0,41

0,52

0,58

7,01

7,56

0,16

215

Kepamuueckoro
MyCTOTHOTO IJIOTHOCTHIO

1000 kr/m” (6pyTTO)
(T'OCT 530) na
[IEMEHTHO-TICCYaHOM
pactBope

1200

0,88 0,35

0,47

0,52

6,16

6,62

0,17

216

CHJIMKaTHOTO
OJIMHHA/IIIATHITY CTOT-
Horo (I'OCT 379) na
LIEMEHTHO-IIECUaHOM
pactBope

1500

0,88 0,64

0,7

0,81

8,59

9,63

0,13

217

CUIIMKAaTHOTO
YETHIPHAIIIATH-
nycrotaoro (I'OCT 379)
Ha IIEMEHTHO-TIECYaHOM
pactBope

1400

0,88 0,52

0,64

0,76

7,93

9,01

0,14

JepeBo u uznenus

n3 HECTO

218

CocHa u enb nomnepex
BosiokoH (I'OCT 8486,
I'OCT 9463)

500

2,3 0,09

15

20

0,14

0,18

3,87

4,54

0,06

219

CocHa u enb BIOJIb
BOJIOKOH

500

2,3 0,18

15

20

0,29

0,35

5,56

6,33

0,32

220

Jy0 nomnepek BOJIOKOH
(TOCT 9462, TOCT
2695)

700

2,3 0,1

10

15

0,18

0,23

5,0

5,86

0,05




221|[1y0 BOOTH BOJIOKOH 700 2,3 0,23 10 | 15 /0,35/0,41 | 6,9 (7,83 0,3

222 |®anepa kneenas ('OCT | 600 2,3 0,12 10 | 13 |0,15|0,18 | 4,22 |4,73| 0,02
8673)

223|Kapton obmmmoBounsrii | 1000 2,3 0,18 5 10 10,21 /0,23 | 6,2 |6,75| 0,06
(I'OCT 8740)

224 KapToH cTpOUTEIHHBIN 650 2,3 0,13 6 12 10,15/ 0,18 | 4,26 (4,89 0,083
MHOT'OCJIOMHBII

Il KoHcTpyKIIMOHHBIE MaTepHaIbl

A Bberonsr (TOCT 7473, T'OCT 25192) u pactBopsl (TOCT 28013)

225/ XKene3oberon ('OCT 2500 0,84 1,69 2 3 11,92 2,04{17,98/18,95 0,03
26633)

226 beToH Ha rpaBUH WU 2400 0,84 1,51 2 3 11,74 1,86 (16,77/17,88 0,03
neOHe U3 IPUPOIHOTO
kamus (TOCT 26633)

227/PacTBOp 1IEMEHTHO- 1800 0,84 0,58 2 4 10,76 /0,93 | 9,6 11,09/ 0,09
MIeCYaHbIN

228|PacTBOp CIIOKHBIN 1700 0,84 0,52 2 4 | 0,7 10,87 8,9510,42| 0,098
(Tecok, U3BECTh, LIEMEHT)

229|PacTBOp U3BECTKOBO- 1600 0,84 0,47 2 4 |0,71/081/869|9,76| 0,12
TIeCYaHBIN

b O6mumoBka npupoaabeM kamHeM (ITOCT 9480)

230 I'panurt, rueiic u 6azanst | 2800 0,88 3,49 0 0 | 3,49 3,49 25,04/25,04|0,008

231 Mpamop 2800 0,88 2,91 0 0 1291 291 22,86/22,86|0,008

232\ U3BecTHSK 2000 0,88 0,93 2 3 11,16 1,28 12,77| 13,7 | 0,06

233 " 1800 0,88 0,7 2 3 10,93 1,05/10,85/11,77/0,075

234, " 1600 0,88 0,58 2 3 10,73,0,81 /9,06 9,75 0,09

235 " 1400 0,88 0,49 2 3 1056058 742 7,72 | 0,11

236/ Tyd 2000 0,88 0,76 3 5 10,93 1,05/11,68(12,92/ 0,075




237 " 1800 0,88 0,56 3 0,7 /0,81 9,61 10,76/ 0,083
238 " 1600 0,88 0,41 3 0,52 0,64 7,81 9,02| 0,09
239 " 1400 0,88 0,33 3 0,430,552 | 6,64 7,6 0,098
240 " 1200 0,88 0,27 3 0,35/0,41|5556,25| 0,11
241 " 1000 0,88 0,21 3 02410,29| 42 | 48 | 0,11
B | Matepuainbl KpoBesIbHBIC, THAPOU3OISIIHOHHBIC, OJIMIIOBOYHBIC U PYJIOHHBIC TIOKPHITHUS IS IOJIOB
(TOCT 30547)
242 |JTuctsl 1800 0,84 0,35 2 0,470,552 | 7,55 | 8,12 | 0,03
acOecTOLlEMEHTHBIE
wiockue (TOCT 18124)
243 To xe 1600 0,84 0,23 2 0,35/0,41| 6,14 | 6,8 | 0,03
244 butymbl He(pTSIHBIE 1400 1,68 0,27 0 0,27 10,27| 6,8 | 6,8 |0,008
CTPOUTEIILHBIE 1
kposeinbHble (TOCT
6617, TOCT 9548)
245|To xe 1200 1,68 0,22 0 0,22 10,22 | 5,69 | 5,69 | 0,008
246 " 1000 1,68 0,17 0 0,17 10,17 | 4,56 | 4,56 | 0,008
247/ Acpansroderon ('OCT | 2100 1,68 1,05 0 1,05/1,05 16,43/16,43/ 0,008
9128)
248 Py6epouna (I'OCT 600 1,68 0,17 0 0,17 /0,17 3,53 | 353 | -
10923), nepramun
(TOCT 2697), To75
249 |JTunoneym 1800 1,47 0,38 0 0,38 10,38 | 8,56 | 8,56 | 0,002
MOJTMBUHUIIXJIOPUIHBIN
Ha TEIUIOM30JIUPYIOIIEH
nogocHoBe ('OCT
18108)
250 To xe 1600 1,47 0,33 0 0,33/0,33| 7,52 | 7,52 | 0,002
251 |JTunoneym 1800 1,47 0,35 0 0,35/0,35] 8,22 | 8,22 | 0,002
MOJMBUHUIIXIJIOPUI-

HBIIl Ha TKAHEBOII OCHOBE

(TOCT 7251)




252|To xe 1600 1,47 0,29 0 0 0,29/0,29| 7,05 | 7,05 0,002

253 " 1400 1,47 0,23 0 0 /0,23/0,23|5,87 | 5,87 10,002
T MeTtanibsl ¥ CTEKIIO
254|Cranb cTep)kHeBast 7850 0,482 58 0 0 58 | 58 |126,5/126,5 O
apmarypaas (I'OCT
10884, I'OCT 5781)
255 Yyryn ('OCT 9583) 7200 0,482 50 0 0 50 | 50 |112,5/1125 O
256| Amromunuii (OCT 2600 0,84 221 0 0 | 221 | 221 |187,6/187,6/ O

22233, T’OCT 24767)

257|Mexs (TOCT 931, TOCT| 8500 | 0,42 407 | 0 | 0 | 407 407|326 326 | O
15527)

258|Crexio oxonnoe (TOCT | 2500 | 0,84 | 0,76 | 0 | 0 0,76 /0,76/10,79/10,79| 0
111)

[Ipumevanus

1 Pacuernble 3HaueHuss KOdQQUIMEHTa TerioycBoeHusi (mpu mnepuoje 24 4v) maTepuana B
KOHCTPYKIIUU BBIYUCIICHBI IO (hopMyIie

5=0,277og(eg +0,0419w)
rae A, og, €, W - IPUHAMAIOT TI0 COOTBETCTBYIONIUM rpad)aM HACTOSIIEH TaOIUIIBI.

2 XapakTepuCTUKU MaTepuaioB B CYXOM COCTOSHUM MPHUBEACHBI IPU MaCCOBOM OTHOIICHHH BJIaru
B MaTtepuaine w,%, paBHOM HYIIIO.

3 3naueHHs KOB(I)(l)I/ILII/IeHTa TCILJIOIIPOBOAHOCTH MaAaTCpuajia B CYXOM COCTOSAHUH HPHUHATBHI I10
HeﬁCTBYIOHIHM HOPMAaTUBHBIM JOKYMCHTAaM.

Eciu B HOpMaTUBHOM JIOKyMEHTE 3TOT MOKa3aTelb OTCYTCTBYET, TO OH OBbLIT ONPE/ENIEH M0 JaHHBIM
HUNCO.

4 3nauenus kod¢uULMeHTa TEIJIONPOBOJHOCTH MaTepuaia MpH YCIOBUAX dKcIuyatanud A wiu b
paccunuTaHbl HA OCHOBAaHUH JJAOOPATOPHBIX UCIIBITAHUN IO METOAMKE, IPUBEACHHON B npuioxeHuu E.

IMPUJIOXEHUE E




(oGs3aTenbHOR)

METOOUKA OMPEAENEHUA PACYETHbIX 3HAYEHUN TENNOMPOBOAHOCTH
CTPOUTEJIbHbIX MATEPUATIOB IMNMPU YCITOBUAX SKCMNYATALUUMN AN B

Metoauka npenHa3HaueHa I HCHBITATEIbHBIX JAOOPAaTOPHM M yCTaHABIMBAET MPOLERYPY
OIpeziesieHUs] Ha OCHOBAaHUU JIaOOPATOPHBIX MCHBITAHUI pacYeTHBIX 3HAUYEHUN TEIUIONPOBOJIHOCTH
KOHKPETHBIX MapOK U THUIIOB CTPOUTEIIBHBIX MATEPHUAIIOB U U3JEIUN.

E.1 OBIIME ITOJIOXXEHUA

TemnonpoBoIHOCTh CyXMX M BiIaxHBIX MaTepuanoB usmepstor no I'OCT 7076 npu cpenneit
temriepatype oopasna (25+1) °C [(298+1) K].

PacueTrHble 3HaueHUs TEMJIONPOBOJHOCTU OIPENEISAIOT Ha NATH o0pasuax Juid yCJIOBHM
9KCIUTyaTaluu A U matu obpasnax Juisl yCiaoBUH dKcIutyaTauuu b, mpuuem oOpasibl JOHKHBI ObITH
OTOOpaHbl OT MATU MAPTUIl KOHKPETHOW MapKu MarepHuaja WM H3AeNus MO OJHOMY 00pasily OT
NapTUU JUIsl KaXIO0TO YCIOBHUS OJKCIUTyaTauuu. Jlomyckaercs IOC/IeI0BaTEIbHOE OIPENEICHUE
TEIUIONPOBOAHOCTH MMATH OOpa3loB AJs YCIOBUM 3KCIUTyaTalMu A, 3aTeM HMX JIOYBJIaXXHEHHE M
OIpEEIIEHUE TEIIONPOBOIHOCTH I yCIOBUH 3KCIuTyaTanuu b.

3HavYeHMs BIAXKHOCTU UCCIEAYyEMOro MaTepraia Wik U3[eus s yCIoBU dKcrutyaTtauuu A u b
CllelyeT NMpUHUMATh NO NpuiokeHuto J[ B cilyyae, eciu JAaHHBIA BUJ MaTepuaia yKa3aH B €ro
nepeyHe, Wik Mo (PaKTUUECKHM 3HAYEHUSM BIAXHOCTH AaHAIOTUYHOTO TETUIOU3OJIALIMOHHOTO
Marepraia B KOHCTPYKUHH mocie 3-5 jeT skciryaTtauud. [JomyckaeTcss 3a BEJIMYHMHY BIIAKHOCTH
JUISL YCTIOBHM JKCIUTyaTalli A TPHHUMATh 3HAY€HHE COPOLMOHHON BIAXKHOCTH MaTepuana IMpHu
OTHOCUTENbHOM BiaxkHocTH Bo3ayxa 80%, a g ycioBuM HJKcIuTyaTauuu b - 3HaueHue
COpPOIIMOHHOM BIIAKHOCTHU MPU OTHOCUTENHFHOM BIIaXXHOCTH Bo3ayxa 97%.

CopOnMOHHYI0 BIOKHOCTh Marepuana win wu3fenus omnpenenstor mo ['OCT 24816.
Craructuueckyro 00pabOTKy pe3ysibTaroB u3MepeHus BbmmonHsioT 1o ['OCT 8.207 mnpu
noBepuTenbHON BepoaTHOcTH 0,95 111 HOpPMAaNbHOTO pacIpeneseHHs] pe3yJbTaToB H3MEpEHUi.
HeucknroueHHyI0 CHUCTEMAaTHYECKYI0 TOTPEIIHOCTh CPEACTB H3MEPEHUH CleayeT NpUHUMATh
paBHOIi He MeHee 3% TeKyIlIero 3Ha4YeHHs TeTJIONPOBOTHOCTH.

E.2 ObO3HAYEHUA

[Ipu ompeneneHWH pacYeTHBIX 3HAYCHHH TEIUIOMPOBOJHOCTH HCIONB3YIOT — CJCIYIOIIHE
0003HAUEHUS;

M - TEIJIOMPOBOIHOCTL 00pasLa B CyXOM COCTOSIHUU;

}‘Dm - Cp€aHce apI/I(bMeTI/I‘ICCKOC 3HAUYCHHUC TCIUIOIIPOBOJHOCTH U3 IIATH 06pa3u03 MaTtcpHraia

WA U3ACJIUSA B CYXOM COCTOSAHHU,

}\ﬁ - 3HAYCHUC TCILJIOMIPOBOIHOCTHU 06pa3ua MaTcpurajia Mpu BIIAJKHOCTU Wf ;



Mg F - PACUETHBIE 3HAYEHHS TEIUIONPOBOJHOCTH ISl yCIOBUM SKCIuTyaTanuu A u b;

k, - Ko3(p(duUIMEHT ydyeTa BIUAHUS KAyecTBa CTPOUTEIbBHO-MOHTAXHbIX paboOT Ha

TEIUIONPOBOAHOCTh CTPOUTEIbHBIX MAaTEpUATIOB W U3JENui, a TakKe CTapeHHs Marepuana B
peaNbHBIX YCIOBMSIX SKCILTyaTallUu; JUISl KECTKUX TEIJIOM3O0JSLUOHHBIX MAaTepUAIOB U H3AEIUN
(mpenen mpouHoctn Ha cxarue He MeHee 0,035 MIla) mpunumaroT paBHbIM 1,1, s MATKHX
TETJION30JISIITIOHHBIX MaTEPHUAJIOB U M3JIeui (Tpeen npoyHocty Ha cxartue meHee 0,035 MIla) -
1,2, Anst OCTaNBHBIX MAaTEPUANIOB U U3JeIui - 1;

ky - KOX(QOUIMEHT ydeTa pasHMLbI TEIUIONPOBOAHOCTH MaTepuana Hpu cpenHeidl paboueit

TEMIIEPAType MaTepuaja B KOHCTPYKLIMHU (B OTONUTENBHBIN NIEPUOA) U IIPU CPENHEHN TemIepaType
UCIBITaHUH, IpUHUMaIOT paBHbIM 0,95 npu Temneparype B koHCTpyKuuu 10 °C;

Wi E - BJIAXHOCTD, % 10 Macce€, COOTBCTCTBYMOIIasA 3HAYCHHIO PaACYECTHOIO MACCOBOI'0

OTHOIICHMS BJIar B UCCIICAYEMOM MATCPpHAJIC TN U3ACIINU ITPHU YCIOBUAX OKCILTyaTallun An B,

. - Macca o6pa3ua B CYXOM COCTOSHHH,

w1, - pacdyeTHas macca oOpa3sla C BIaKHOCTHIO, COOTBETCTBYIOIICH YCIOBHAM JKCILUTyaTallud A

i b;

#ip; - Macca YBI@XHEHHOro oOpasla marepuaia, ONpe/ieleHHAs HEIOCPEACTBEHHO Iepen
3arpy3Koii oOpasia B anmnapaTypy A1 U3MEPEHHS TEIIONPOBOAHOCTH;

M, - Macca YBJIQXHEHHOro o0Opasla MaTepualla, OIpelesIeHHas HENOCPEACTBEHHO IOCIe
BBIEMKH 00pa3iia U3 amnmaparypsl Uil U3MEPEHUs TeTUIONPOBOTHOCTH;

Wy - BIQKHOCTH oOpasla marepuaia, % I0 Macce, ONpe/eleHHas HEMOCPEICTBEHHO Iepen
3arpy3Koii oOpasia B anmapaTypy A1 H3MEPEHHS TETUIONPOBOIHOCTH;

W,; - BIQXHOCTb OOpa3lia MaTepuana, % IO Macce, ONpelesIeHHas HEMOCPEACTBEHHO IOCIIe
BBIEMKH 00pas3iia U3 anmaparypsl Ui H3MEPEHUs TeTUIONPOBOTHOCTH.

E.3 IOJATOTOBKA OBPA3LOB JIJI51 UCITBITAHUIM

Ecnu mo3BosisieT 0HOPOJHOCTh MaTepuasia (IMOphl, PAKOBUHBI WM HHOPOIHBIC BKIIOUCHUS HE
JOJDKHBI ObITh O607ee 0,1 TommmHbl 00pasia), 00pas3Isl U3rOTaBIMBAIOT ToamuHON 20-30 Mm. [J{ns
TPYOHO VBIQXKHSAEMBIX MaTepHaloB (MaTepHalbl C 3aKPBITOM MEITKOMOPUCTONH CTPYKTYpOHd,
HalpuMep SKCTPY3HOHHBIM MEHOMOJUCTHPOII) JOMYyCKAeTCs MPOBOJIUTH HCIBITaHHA Ha oOpa3nax
TONIIMHOW 70 5 MM, coOionas MpH 3TOM Te ke TpeOOBaHUS K OJHOPOJHOCTH CTPYKTYPBI
Martepuana. Tommuny oOpasma cineayet usmepsats o 'OCT 17177.

OtoOpanHble 00pa3lbl BHICYIIMBAIOT /10 MOCTOSHHOM Macchl IpU TeMIlepaType, YKa3aHHOW B
HOPMATHUBHBIX JTOKYMEHTaxX Ha JaHHbIA Martepuain, nubo B coorBercTBuu ['OCT 17177. OOpazen
CUUTAETCS BBICYLICHHBIM 0 MOCTOSHHOM MacChl, €CIIM PAaCXOKICHHUS MEXIY pe3ysibTaTaMu JIBYX
NOCJIEIOBATENbHBIX B3BEUIMBAaHUN He OyayT mpeBbimath 0,5%; Mpu 3TOM BpeMs CYIIKH JOJKHO



obiTh He MeHee 0,5 4. [To OKOHYaHUM CYIIKH ONPENENIOT Maccy (#2,; ) ¥ TEIUIONPOBOIHOCTE (A, )
Ka)K70ro oOpasia.

E.4 YBJIAXKXHEHUE OBPA3IIOB MATEPHUAJIA

[Ipyn Hanmuuuu aHanora Mo TMPWIOKEHWIO [| MpUHMMAIOT 3HAaYEHWE BIAXKHOCTHU YISl YCIOBHM
skcrmyatanuu A u b ucneiTeiBaemMoro Martepuana. [Ipu OTCYTCTBUM aHallora B COOTBETCTBHH C
I'OCT 24816 ompenensitoT 3Ha4Y€HHE COPOIIMOHHOW BIIAYKHOCTH HCIBITHIBAEMOTO0 MaTepHalia WUIu
uznenus npu 80 u 97%-Hol OTHOCUTENBHOM BIXKHOCTH BO3/1yXa.

PaccunteiBaroT 1 Kaxzaoro o0pasla mMarepuaina Maccy, 10 KOTOPOH €ro ciaeayeT yBIIaXXHUTb,
YTOOBI [TOJTyYUTh 3HAYEHUSI BIIAYKHOCTH, COOTBETCTBYIOIME YCIOBUSIM dKCIUTyatauuu A wiun b:

Wiy = Mg (1 +0,0Tws 5 ). (E.1)

VYBRaXHEHHE MPOU3BOIAT HA YCTAHOBKAX, OOECIEUMBAIOIIMX MPUHYAUTEIHHOE HACHIIICHUE
oOpasma BOJSHBIM MApOM WJIM KareJlbHO-BO3MYIIHOW cMechio. He momyckaeTcss mpou3BOAUTH
YBIQXKHEHUE KaleJlbHO-BO3AYIIHOW CMEChI0 TEIUIOM3OJSLMOHHBIX MaTepuajoB Ha OCHOBE
MUHEPAJILHOTO BOJIOKHA U CTEKJIOBOJIOKHA.

VYBinaxxHeHne oOpasia mapoMm MPOW3BOMASAT, HE JIOMyCKas €ro HarpeBa J0 TeMIepaTypbl, BBIIIE
KOTOPOIl MPOUCXOAUT JecTpykiums oOpasua. Ilap uiam KameiabHO-BO3IYyIIHAash CMECh JOJDKHBI
IIPOHU3BIBATh (HE OMBIBATh) 00Opasell.

OpHMM U3 BapUAHTOB YBJIAXKHEHUS 00pa30B MOXKET ObITh €r0 YBJIAXXHEHHE Ha OIMCAHHON HUXKE
ycraHoBke. OOpasel] IUIOTHO YCTaHaBIMBAIOT B MPSAMOYTOJIbHBIA KopoO Ha cerky. Ha kopob
YCTAHABIIMBAIOT KPBIIIKY C TOJCOEIMHEHHBIM K HEH OTcachIBalOUIMM MHUIAHTOM mbuiecoca. C
IPOTUBOIOJIOXKHOIO KOHIA KOopoOa B HEro Heckoiabko MHUHYT (oT 2 no 10) momaror mpu
paboTaroleM MbUIecoce Map WM KalelbHO-BO3AYIIHYIO CMECh. 3aTeM 00pasell OXJIaXIAlT MpU
KOMHAaTHOM TemIepaType M B3BemIMBAIOT. IIpoueaypy HachllleHHMsI MOBTOPSIIOT 10 TeX IOD,
MOBOpauMBasi KaX/blil pa3 oOpazell Apyroil MOBEPXHOCThIO, NIOKa HE OyJeT JAOCTUTHYTa BECOBas
BIQXKHOCTb B uHTepBane Mexay 0,7wy g u 1,3 wy g. Tlocne nocTvkenus 3alaHHON BIaKHOCTH
oOpasen] MOMEIIAOT B TepPMETHYHBIA MaKeT M YKJIAIBIBAIOT €ro TOPU30HTAJIBHO Ha IUIOCKYIO

noBepxHocTh. EjkewacHo B TeueHume 4 4 oOpasel] NHepeBOpayMBaIOT, 3aTE€M YCTAHABIMBAIOT
BEPTHKAIBHO (Ha peOpo) U BBIAEPKUBAIOT J0 MIPOBEICHUS HCTIHITAHUI Ha TETUIONPOBOTHOCTD:

- He MeHee 2 CyT - MaTepHallbl HA OCHOBE CTEKJIOBOJIOKHA U MUHEPAJIBLHOTO BOJIOKHA;
- He MeHee 14 cyT - MaTepuanbl Ha OCHOBE MEHOIUIACTOB U IEHOKAYyYyKOB.
E.5 OIIPEAEJIEHME TEIIIOIIPOBOAHOCTU

Omnpenenenne TENMIONPOBOJHOCTU CyXHX U BJIAXKHBIX MAaTEPUAJIOB CIELYET MPOU3BOAUTDH TOJIBKO
IIpU TOPU3OHTAJIHLHOM MOJIOKEHUHU 00paslia B mpubopax, pabOTaoMKX M0 CUMMETPUYHOU CXEMe.
PazHoCTh TemmepaTypsl JIMIEBBIX I'paHei oOpaslia JOJKHA M3MEPATHCS HE MEHEEe YeM YeThIPbMs
MPOTUBOIOJIOXKHO COEAMHEHHBIMH TepMoInapamMu (110 JBa U3MEPHUTENbHBIX CIasi Ha KaXKI0W CTOpOHE
obpasua). 9JIC Tepmomnapsl cienyeT u3MepAaTh BOILTMETPOM, 00J1aIal0LINM 1yBCTBUTEILHOCTHIO HE



meHee | MkB u morpemmsocTsio u3mepenus He 6oinee 2% npu I/C 100 mMxB. OTkinoneHue ot
TeMIIepaTypbl TEPMOCTaTUPOBaHMs 00pa3iia MaTepuana - He 6onee 0,1 °C.

TGHHOHpOBOI[HOCTL BJIaXXHBIX o6pa3u013 MaTepurajia }‘\ﬁ ONpPCACIIAIIOT IMPU  T'paJUCHTC

TeMITepaTypbl B o0Opasie He Oojee 1 Tpas/cm, 3a HCKITIOYEHHEM 00pa3IoB TOIIMHON MeHee 20 MM,
JUIsL KOTOPBIX JIONYyCKaeTcs IpaJueHT TeMIeparypbl 10 2 rpajn/cM. Jlo mpoBeneHuss M3MepeHHi
UCIIOJIb3YEMbIH ISl ONIpeIeIeHUs] TEIUIONPOBOAHOCTH MTPUOOP AOJKEH ObITh BBIBE/IECH Ha 3aaHHBIN
PEXKUM UCTIBITAHUHN TPU 3arpy’KEHHOM B HEro oOpasiie Marepuaia, aHAIOTUIHOTO HCCIIETyEMOMY.
Brnaxuelii oOpasel] B3BEIIMBAIOT MEpe] MOMEIIEHHEM B MPUOOpP U Cpa3y Ke IMOcie MPOBEICHHS
u3MepeHus. MakTHUeCKylo BIIAXXHOCTh oOpasua, % Mo Macce, A0 HCIBITaHHS ONPENENSIOT 0

dbopmyiie
Wy = 100(pa; — w5 1 2, (E.2)
Y TIOCJI€ UCTIBITAaHUH - IO hopmyIie
vy = 100(m2,; —m,; )i 1y . (E.3)

3HaueHue BIAXKHOCTH, PU KOTOPOIi ObLIa omnpeiesieHa TEIIONPOBOAHOCTh 00pa3iia, BEIYUCISIIOT
KaK cpefiHee apu(pMeTHUecKoe 3HaUeHHE JI0 U TI0CTIe MPOBEACHUS N3MEPEHUIL:

wy = 0, 5wy + ¥y ) . (E.4)

JInst CHIDKEHMs IOTEpH BJard B IPOLIECCE U3MEPEHUS TEIUIONPOBOJHOCTH 00paszell JOJKEH
yCTAaHABIMBAaThCSI B allapaTypy 3aKIOYeHHBIM B o0euaiiky H3 MaTepuaiga C HH3KOH
TETUIOTNIPOBOAHOCTBIO  (TEKCTOJHT, TMOJUATUICH, MOJUMPONUJICH, OpPICTEKIO WIH JApYyTHe
aHAJOTWYHBIE MaTepHuaibl). VI3MepeHHs CYHMTAIOTCS YAOBICTBOPUTEIBHBIMU, €CIH CHIKECHHUE
BJIQXKHOCTH 00pas3iia 3a BpeMs u3MepeHuil He npesbicuiio 10%.

IIpu ompeneneHu  TEIJIONPOBOJHOCTH  oOpa3loB  TommuHOM MeHee 20 MM Ha
MIPOTHUBOIIOJIOKHBIX CTOPOHAX 00pasia 1mo neHTpy (Ha MePeceueHUH TUaroHaliel) ciaeayeT YKPEnuTh
TEPMOIIAapbl s M3MEPEHMsI Iepenaja TeMIepaTypbl Ha TEPMOCTATUPYEMBIX IOBEPXHOCTAX
oOpasua. Tepmonapbl TOJKHBI ObITh BBIIOJHEHBl U3 SMAJIMPOBAHHBIX MPOBOAOB JMAMETPOM HE
6omnee 0,2 mm. OOpasen; MCHBITBIBAEMOr0 MaTepuana C YKPEIJICHHBIMM Ha HEM TepMoIlapamu
pa3MemaT MEeXIY ABYMs JUCTAMU AJIACTUYHON PE3UHBI TOJNIIMHOW 1 MM M JOMONHSIOT C ABYX
CTOPOH J10 TpeOyeMoii sl KOHKPETHOT0 MpruO0Opa TONIIUHBI 00pa3lia CI0SIMU OPOJIOHA.

E.6 OBPABOTKA PE3YJIbTATOB U3MEPEHUI

PaccuunThiBatoT cpenHee apudmMeTHueckoe 3HaUCHUE TEIUIOMPOBOIHOCTH 00pa3lloB MaTepuana B
CYXOM COCTOSTHHH:

10 3
Moy = 013 Apy MM Agpy = 0,23 Ay - (E.5)
1 1

Jnsa xaxmoro oOpaslia BBIYUCIAIOT  TEIUIONMPOBOJHOCTh TPU 3HAYEHHWU  BIIAXKHOCTH,
COOTBETCTBYIOIICH YCITOBUSAM dKCIUTyaTanuu A u b:



Mo = My +(}‘ﬁ = Moy )wi-'a,E "fwﬁ . (E.6)

PaccuutbiBatoT cpegHee apudmeTHyecKoe 3HAYCHUE TETUIONPOBOIHOCTH JUIA MATH U3MEPEHHUI
JUIsL yCIIOBUM dKcIuTyaTaiuu A u b:

5
P = 023 Aoy (E.7)
1

OnpenensitoT  cpegHee  KBaJpaTUYHOE  OTKJIOHEHHWE  PE3yJIbTaTOB  ISATH  U3MEPEHUM
TEIUIONPOBOAHOCTH AJIs YCIIOBUH 3KcIutyaTauuu A u b:

5
§=0,2236 (A, A, F . (E.8)
1

PacueTHoe 3HaueHWe TEIUIONPOBOJHOCTH HCIBITHIBAEMOTO MaTepuana s  yCIOBUM
9KCIuTyaTauuu A u b Beraucistor no gopmyie

Ay B =K (A +25718), (b.9)
Ilpumep pacuema

TpeOyetcs onpenenuTh 3HAYCHUST *p, F TUIAT TEIIOU30JIAIIMOHHBIX Mapku [1-85 U3 cTekIsTHHOTO
HITAaNeJIbHOrO0 BOJIOKHA Ha CHUHTETHYECKOM CBs3ylouieM. JlaHHBI BHI TEIIOM30JSLUOHHBIX
o 3
U3JIeNAiA He TIPUBEJICH B MPWIOKeHWH J[, OTHAKO MMEET aHaJoT - IUIHTY IIOTHOCTBIO 50 Kr/m~ .

[TosTOMY 32 3HaYCHUE BIAKHOCTU Wy g MPUHUMAEM JaHHbIe npwiokeHus [: Wi =2% u YE =5%.
Ha ucneiTanus oToOpaHbl U3 MATH MApTUH TUTUT MATH Map o0pas3ioB pazMepom 250x250x30 mm

(AT 00Opa3IoB AJISi ONpENEeNeHUs *s W MATH OOpasloB IS OmpeneneHus Ag). PesynpraTh
M3MEPEHMI U pacueToB npeacTasieHsl B Tadbaune E. 1.

Taomuma E.1

ITokazaTen Wi =204 WE =5%
b

152,31 143,21 139,4 | 146,1 | 154,2 | 154,0| 141,7 | 139,7 | 144,41 158,3

ol

0,033 0,034 | 0,035 | 0,033 | 0,032 | 0,032 |0,0337| 0,034 | 0,034 | 0,032

ol

0,0338

orn




155,3 | 146,1 | 142,2 | 149,0 | 157,3 | 161,7 | 148,8 | 146,7 | 151,6 | 166,2

Wi

g 155,71 145,9 | 142,7 | 149,9 | 157,4 | 161,4 | 149,4 | 146,8 | 150,6 | 167,8

g 155,5|145,8 | 142,5  149,8 | 157,1 | 160,9 | 148,6 | 146,4 | 150,0 | 167,0
W 22 |19 | 24 | 26 | 21 | 48 | 54 | 51 43 | 60
W 21 18 | 22 | 25 | 19 | 45 | 49 | 48 | 39 | 55

W 215185 | 230 | 255 | 2,00 4,65 | 515 | 495 | 4,10 | 575

Mg 0,037 0,038 | 0,039 | 0,036 | 0,036 | 0,040 | 0,041 | 0,042 | 0,041 0,039
1 5 3 9 7 3 1 9 6 7

,; 0036]0,038 0,038 0,036]|0,036| 0,040 0,040 0,043|0,043 0,038
o ' 8 | 7 2 7 9 9 0|3 8

Mo 0,0375 0,0414

IS 0,00054 0,00082

Kosdpduuuent %, npunumaem paBHeiM 1,2, a %; - paBHbiM 0,95. Toraa B COOTBETCTBUU C
dopmymoit (E.9) paccuutsiBaem mis:

~p =0,95(1,2:0,0375+2,571-:0,00054)=0,0441;

*£=0,95(1,2-0,0414+2,571-0,00082)=0,0492.

IMPUJIOXEHUE X
(pexomenayemoe)

PEKOMEHOALWU NO BblIBOPY TEMNMOU3ONAUNOHHLIX MATEPUAIIOB

METOVKA BbIbOPA TEINUIOM3OJILIMOHHBIX MATEPUAJIOB IO YCJIOBHAM
SKOHOMUYECKOU HEJECOOBPA3HOCTHU

K.1 Bpi0op Temnon30s1IMOHHOIO MaTepHralia 1o yCJIOBUSM 3KOHOMHUYECKOH 11€71€CO00pa3HOCTH
ClIelyeT TPOMU3BOAUTH TOJBKO M3 MaTepHalioB, NPEJHA3HAYEHHBIX JJS  OTpakJaoLIUX
KOHCTPYKITUH, YJOBIECTBOPSIONIUX TPEOOBAHMUSIM DKOJOTHYECKON W TIOKApHOW O€301acHOCTH,
JIECTPYKIIMOHHON CTOMKOCTH.



XK.2 DxoHOMHUYECKYIO I11€]1eCO00Pa3HOCTh TEIUIO3AIIUTHI CIEAYET OLEHUBATh 110 BBINOJIHEHUIO
JIBYX yCJIOBUH.

HepBoe YCJIOBHUCE! YHUCTBIN I[I/ICKOHTI/IpOBaHHI:Jﬁ Ao0xoHa OT MPUMCHCHUSA BLI6paHHOFO
TCITIONU30JAIUOHHOI0 MaTepuajia B I[aHHOfI KOHCTPYKIHH OOJIPKCH OBITH MOJIOKHTCIHLHBIM

T
By, = AT+ BT AR 0, OK.1)
=1

rne £, - YUCTHIM JTUCKOHTUPOBAHHBIN 0X0 (MHTErpaibHbIi 3¢ deKT), pyd/m : ;

M- C€XKCTOJHOE COKpAHICHHUE J3KCILTYyaTallUOHHBIX HU3JCPKCK 3a CUCT CHHMIKCHUS TCIJIOIOTCPDb

o 2
yepe3 1 m 2 MOBEPXHOCTH OTPAXKIAIONICH KOHCTPYKIUHU, pyo/(M  TOM);

o o 2
MK - KanuTalbHBIC BIIOKCHHUS B TEIUIOM3OJIALMOHHBIA cioi (Ha 1 M*® TOBEPXHOCTH

OTpaXKAaroIIeii KOHCTPYKITHH), pyo/m 2 ;

A - HOpMa TMCKOHTA, BBIOMpaeMast 3aKa34uKoM (TIPH OTCYTCTBHH JAHHBIX IPHHAMAETCS PaBHON
0,08 ron');

T - HOpMaTHBHBII CPOK CITYKOBI OTpaXKIatoNIeii KOHCTPYKIIUHU 31aHus, JIET,

£ - HOMEp TEKYILEero roja.

Btopoe ycnoBue: Cpok OKYyMaeMOCTHM KAaNUTAJIbHBIX BJIOKEHUH B TEIUIO3AIMTHBIN CIIOW
OTpaKIaIoNIel KOHCTPYKIUHU (C Y4EeTOM TUCKOHTHPOBAHHS MPUOBLIN) JOJDKEH OBITh HE OOJbIIe

CpOKa OKyNaeMoCTH OaHKOBCKOTO BKJIAJIA.

K.3 TlepBoe ycioBHEe PKOHOMHYECKOH IEIeCO00Pa3HOCTH TMPH BBHIOOPE TETUIOM3OJISIIMOHHOTO
Marepuaa JIOJKHO YJIOBJIETBOPSIThH HEPABEHCTBY

ot < 242, iy Fory@1 D {Regg B (K.2)

rac Cm}\.m - HapaMeTp TCIIOU3OJIIIUOHHOTO MaTepuala, onpez[emnomm?l CTOMMOCTh CAMHHUIIBI

2 2 2
TEPMHYECKOTO COMPOTUBIICHUS TETLION3OJISAIIMOHHOTO CJIOs TuIomaaeo 1 Mm*, (pyo/m*)/(m  -°C/Br);
3.
£, - CTOUMOCTB TEIUIOM30JIIIIMOHHOTO MaTepHania, pyo/m" ;
K = KOO(PQUIIHEHT TEITIONPOBOAHOCTH TEINIOU30JIAIMOHHOr0 MaTepuaina, Br/(m:°C);

£, - TapudHas CTOUMOCTH TEIUIOBOH SHEPrHMU OT BHIOPAaHHOTO MCTOYHHMKA TETUIOCHAOKEHWUS,
py6/BT-u4;



JiFy - QYHKUMA BIMSHHS OTHOCHTENBHOW IUIOIIAMN OPEOPEHHS IS TPEXCIOMHBIX OETOHHBIX

KOHCTPYKIIUH C peOpaMH U TEIIOM30JISIIUOHHBIMY BKJIQIBIIIIAMU;
Jiry - QYHKIMSA BIMAHUSA TEMIOTEXHUYECKON HEOJHOPOJHOCTH MHOTOCIIOWHON KOHCTPYKIINH;
o) - K09(QPUIHMEHT NMCKOHTUPOBAHUS IKCILTYaTAIlMOHHBIX U3JIEPIKEK, JIET;
L3 - 10 ke, yTO U B (hopmyJe (1) Hacrosmero Ceoaa npasui, °C-cyT;
# - TO ke, uro u B hopmyie (3) CHull 23-02;

ng -  HOPMHUPYEMOC IPUBCACHHOC COIPOTUBJIICHHUEC  TCIUIONICPCAAYC  MHOI'OCIIOMHOU

orpakaaroniel KOHCTpyKiuu, onpeaensemoe cornacio CHull 23-02, m 4 -°C/BT;

# ~
RD - COIIPOTHUBJICHUC TCIUIOMNECPCAAUC TOH KC KOHCTPYKIHU 0e3 TCIIJIOU30JIAIUOHHOT'O CJIOA,

w2 -°C/Br.
YucneHHble 3HAYEHUS Fi 7y, fipy, ¢ ONPEAETAIOTCA 110 hopMyJIam:
-1
Fimy = -7y i7) (OK.3)

rIe Fp {F - OTHONICHWE IUIONIAJM, 3aHUMaeMOW peOpamMu, K IUIOIIAIX ITOBEPXHOCTH

KOHCTPYKITUH (06€3 yueTa OKOHHBIX ITPOEMOB);
Foy =7 (Rreg &g )’f (Rreg ~rfy ) (K4)

rjae R,.gg u RE - T€ ke, 4To U B popmyne (K.2);
# - TO e, uTo 1 dopmyde (11);
o =[1-(1+8) 7/ E, OK.5)
rae £, T -t1oxe, uro u B popmyne (OK.1).

K.4 Btopoe yciioBHE€ KOHOMHYECKOH IEIeCO00Pa3HOCTH MPH BBHIOOPE TETUIOM3OJISIIHOHHOTO
Marepuaia JIOJKHO YIOBJIETBOPSITH HEPABEHCTBY

cm}"m X 2463Jﬁ:F}Jﬁ:r}@2Dd"EI(RregED ), (}K6)
rae o - kodddummeHt, onpenensemMsiid o Gopmyse

o =[1-(1+ By B g OK.7)



Ems P Cas JIFY Ty Dg o 2 Rogg RET - TO %K€, 4To U B hopmyie XK.2.

XK.5 Bce Temnou3oNsIMOHHBIE MaTepUabl, YIOBIETBOPsIOMUE TBYM HepaBeHcTBaM (DK.2) m
(°K.6), obecnieunBalOT YKOHOMUYECKYIO 11€JI€CO00PA3HOCTh MPUMEHEHHS B KQUECTBE TETIO3AIIUTHI.
[Ipu sTOM mHpHOpPUTET cleayeT OTHaBaThb MaTepuajgaM C HAaUMEHbBLINM 3HAUEHHEM Cpyhy,, KaK

o0ecrevynBaroIMM MaKCUMAaIbHYK) BEIUYMHY YUCTOTO IAMUCKOHTUPOBAHHOTO J0XOAAa B JAaHHBIX
YCIIOBUSIX.

XK.6 Termmou3oasLIMOHHBIE MaTepHalbl, YAOBJIECTBOPAIONIME TOJIBKO IEPBOMY YCIIOBHIO,
00eCreunBalOT OTHOCUTENIBHYIO HIKOHOMHMYECKYIO IenecooOpasHocTh. MX  ucmonb3oBaHue
PEKOMEHYETCsI TOJIBKO 110 COTIACOBAHMIO € 3aKa3UUKOM.

K.7 HWcnonp3oBaHue Uisl TEIUIO3AIUTHI 3JaHUM TEIUIOM3OJLMOHHBIX MAaTEpHANIOB, HE
YIOBJIETBOPSIONIMX YCIOBUSAM 3KOHOMUYECKOH 11€71€C000pa3HOCTH, HE PEKOMEH Iy €eTCsl.

Ilpumep pacuema
Tpebyercsi OLIEHUTh SKOHOMHUYECKYIO IIeIeCO00Pa3HOCTh MCIIONBb30BaHUS B I.Yde CIeayromux
TETUTON30JSIIIMOHHBIX MAaTePUAIOB JUIS  TEIUIO3AIMUTHl KUPIHYHOW CTEHBI JKHJIOTO JOMa C
KOHCTPYKTUBHBIM CJIO€M M3 CHJIUKATHOTO YETHIPHAIIATUIIYCTOTHOTO KHUpPIHYa Ha I[EMEHTHO-
NECYaHOM pacTBOpPE C KOIPQPHUIMEHTOM TerionpoBogHocTH *=0,64 Bt/(M-°C) W HapyXHbIM

OOJIMIIOBOYHBIM CJIOEM M3 KEPAMUYECKOTO IyCTOTHOTO KMPITHYa Ha IEMEHTHO-TIECYaHOM PAacTBOPE C
K03((HUIMEHTOM TETIONPOBOAHOCTH A5 =0,58 Bt/(M-°C):

- IUAT TETUIOM3OJIAIIMOHHBIX W3 MUHEPAIbHOW BaThl HAa CHHTETUYECKOM CBs3yromeM [1-75
(CanaBarckuii 3aBog OAO "Tepmoctenc") ¢ KO3(p@PHUIHEHTOM TEIIONPOBOJHOCTH A, =0,045

Bt/(m-°C);

- uT neHonoaucTupoiabHbIX [ICB-C-50 (OO0 HIIO "Tlomumep", r.Yda) ¢ xorddumumeaTOoOM
TETUIONIPOBOJAHOCTH *,y, =0,041 B1/(M-°C);

- MaTOB MPOIIMBHBIX U3 MUHEpaIbHOU BaThl M-125 (CanaBatckuii 3aBog OAO "Tepmoctenc") ¢
K02(pPHUIIMEHTOM TEIUIONPOBOJHOCTH *,,, =0,044 Bt/(Mm-°C);

- mwakomatoB  2M-100  (OAO  "Hedrexumcrpoit", r1.YVda) c  xoshdumuenToM
TETUIOTIPOBOAHOCTH ., =0,044 Bt/(Mm-°C).

Hcxonnbie qaHHbIe:
- TOJIIIIMHA OCHOBHOT'O KOHCTPYKTUBHOTO €105 CTeHBI &1=0,38 Mm;
- TOJIIIMHA HAPYKHOTO OOJIUI[OBOYHOTO Ci10s &5 =0,12 M;

- KpCIUICHUC - THOKHeE CBSI3H U3 CTCKJIOIIJIaCTHUKA,



- ko3 puIHeHT TerToTeXHuIecKor oHopoaHoCcTH + =0,84;

-  HOpMHPYCMOC 3HAYCHUC IMPUBCACHHOTO COIPOTUBJIICHHUA TCIUIONICPEAAYC ng = 3,33

M2 -°C/Br;

- paiioH ctpoutenscTBa - r.Yda, £y =5730 °C-cyT;

- Tapu(Hasi CTOMMOCTb TEIJIOBOM HEPTUH ¢, = 115107° pvb/Bra

- HOPMaTHBHBIN CPOK CITy>KOBbI KOHCTpYKIuHU 1 =50 J1eT;

1

- HOpMa JUCKOHTA, BEIOpaHHasl 3aKa3uyukoM, & =0 Irog”

ITopsimok pacuera

1. CymmapHO€ CONPOTUBIICHUE TEILIONEpeade CTEHbI 0€3 TEIIOU30JIILIMOHHOTO CII0SI

Ry =R +8{ i +8y/hy +R, =0114+038/0,04+0,12/0,58+0,043 =
= 0,958 w2 "B,

2. 3Hauenue (QYHKUUN BIMSHUS BHYTPEHHETO OpPEOPEHUS U TEIIOTEXHHYECKOW OJHOPOIHOCTH
KOHCTPYKLUU

fipy == Ay 1R =10,
F1r1=0,84(3,33-0,958)/(3,33-0,84+0,958)=0,789.
3. 3raueHus KO3PPUINCHTOB TUCKOHTUPOBAHUS
oy =[1-(1+01777/01=99ner;
g =[1-(1+ 000101 = ¢ 5per.

4. OmnpeneneHue yCIOBUH IKOHOMUYECKOM 1enecoodpazHoctu mo Gopmynam (2K.2)-(0K.6):

- I TICPBOT0 YCJIOBUA

e < [221151076.1,0.0,7899,9-57301)1(3.33.0,958) =
- 387 [py6im 2 )t a?-"C/Br

- IJId BTOPOT'O YCJIOBUA



Enhan < [241151070,0:0,789-6,5-57304)/(3.33:0,958) =
= 25,4 [py6im? /(2 "C/Br )

5. 3HaueHUs MapaMeTpPa Cyh,, I 33JaHHBIX TEIUIOM30JSILIMOHHBIX MAaTE€PHUajOB MPHUHSATHI 10
JAHHBIM [IPEeIIPUATHI-IPON3BOANUTENEH:

- IUIUTHl TETUIOM3OJIALIMOHHBIE U3 MHUHEPANbHOM BaThl Ha CHHTETHUECKOM cCBsizyromeMm [1-75
(Canasarckwuii 3aBog OAO "Tepmocrernc"):

e = 20,3 [py6rm? )i{ue? 2CrB1);
- Tkl neHonoauctupoasueie [ICH-C-50 (OO0 HIIO "lMonumep" r.Yda):
et = 43,1 (py6im? i (w2 =CiB1)
- MaThl IPOLIMBHBIE U3 MUHEpabHOH BaThl M-125 (CanaBarckuii 3aBox OAO "Tepmocrenc"):
et =317 [py6ia? i{ue? 2CrB);
- mmakoMathel 2M-100 (OAO "Hedrexumcrpoii", .Y da):
et = 28,2 [py6ia? /a2 C/Br .
6. Temaou30MsAIMOHHBIM MaTepuaoM, YIOBJIETBOPSIONIMM TpeOOBaHUSIM HKOHOMUYECKOU

11eJ1ecCO00pPa3HOCTH, B JAHHOM CIIy4ae SBISIOTCS IUIUTHI TETUIOM3OJSLMOHHBIE W3 MUHEPATBHOU
BaThl HAa CUHTETHYECKOM cBs3ytomeMm [1-75 CamaBarckoro 3aBoga OAO "Tepmocrenc", numeronime

et < 254 [py6ia )il 2 C/Br .

MMPUJIOXEHUE U
(pexomeHayeMoe)

NMPUMEPbI PACYETA YPOBHSA TEMNNOBOW 3ALLUMUTDI

1.1 PACUET YPOBHS TEILJIOBO! 3AIUTHI IO HOPMUPYEMYMY VJIEJILBHOMY
. PACXOY
TEIIIOBOU SHEPTUN HA OTOIUIEHUE 31AHUA

TpeOyeTcst onpenenuTh ypOBeHb TEIUIO3AUTHI 12-3TaXHOTO KUJIOTO JIBYXCEKIIMOHHOTO 3/1aHMUS,
HAMEUYEHHOTO K cTpouTenscTBY B CankT-IlerepOypre. YpoBeHb TEMI03alIUTHI ONMPEAENSeTCs MO
KOMIUIEKCHOMY ITOKAa3aTENI HOPMUPYEMOI'O YAEIBHOIO pacxoda TEMJIOBOM YHEPTHHU HA OTOILICHUE
37aHUs.

HcxoaHble naHHBIE



JIBeHaIaTUATAXKHOE JBYXCEKIIMOHHOE JKWIIOE 3[JaHWE COCTOUT M3 OJHOIM TOPIEBOW CEKIWU U
OJTHO# yriI0BO# TOpLEeBOl cekimu. OO0Iee KOMMIecTBO KBapTup - 77 (2-it - 12-i staxn), 1-i stax -
oducHele nomemmenus. Kapkac, Bkito4ast NEpEeKpbITUS, - U3 MOHOJIUTHOTO kene300eToHa. CTeHsI -
camoHecymue ¢ dP(EKTUBHBIM YTEIUIUTEIEM, OKHA C TPEXCIOWHBIM OCTEKJICHUEM B JCPEBSHHBIX
pa3leNbHO-CIIapeHHbIX HeperieTax. [[oKphITHe - COBMEIICHHOE KeIe300eTOHHOE ¢ APPEKTUBHBIM
yremuTeneM. L{oKobHbIN 3Tax - OTalIMBaeMbIi ¢ pa3MelieHueM OpUCHBIX U aAMUHUCTPATUBHBIX
NOMEIICHUH, TMOoJIbl MO TPYHTY. 34aHue TOAKIIOYEHO K I[EHTPAJIM30BAaHHOW CHUCTEMeE
TEIIOCHA0KEHUS.

Cornacno CHull 23-01 xnmumaTrueckue napamerpsl Cankt-IlerepOypra ciegyromue:

- pacueTHasl TeMIepaTrypa HapyKHOTO BO3/yXa i, , ONpeAesieMas o TeMIepaTrype Hauboiee
XOJIOAHOU MATHIHEBKU obecnieueHHOCThI0 0,92, paBHa munyc 26 °C;

- MPOAOJDKUTEIIBHOCTh OTOIUTEJIBHOTO MEPHOJa CO CPEIHEH CYyTOYHOM TeMmepaTypoun
Hapy»XHOTro Bo3ayxa *8 °C paBHa zp; =220 cyT;

- CpeJHss TeMIepaTypa Hapy>KHOT'O BO3/yXa 32 OTOIMTENbHBIN Nepuo ty; =MuHyc 1,8 °C.

Cornacho T'OCT 30494 u CanlluH 2.1.2.1002 ontumaibHas pacyeTHas TeMIlepaTrypa
BHYTPEHHETO BO3/yXa JKWIOrO 31aHUS fny =20 °C. Cormacno CHull 23-02 pacyernas
OTHOCUTEJIbHASI BIAXKHOCTb BHYTPEHHETO BO3JyXa U3 YCJIOBUS HEBBINAJCHUS KOHJAEHCAaTa Ha

BHYTPEHHUX [MOBEPXHOCTAX HAPYKHBIX OTPAXKICHUHN PaBHA iy, =55%0.

Beruucnsiem  rpagyco-CyTKM  OTONMHUTENBHOTO  mepuoma  corjmacHo  dopmyne (1)
Dy = (i —tae J2ps =(20+1,8)-220=4796 °C-cyT.

[Topsnok pacuera

Pacuer mmomaneii 1 00bEMOB OOBEMHO-TUIAHUPOBOYHOI'O PEIIEHUS 3/1aHUSl BBIMOJIHSIOT B
COOTBETCTBUHM C 5.4 1O pabo4yuM dYepTerkaM apXUTEKTypHO-CTPOMUTENBHOM YacTh mpoekTa. B
pe3yJbTaTe MOTY4YEHBI CIIeIYIONe OCHOBHBIE 00BbEMBI U TUTOIIA/IN:

- OTAIUIMBAEMBINH 00BEM I = 224956 e :
- OTaruIMBaeMas IIoaab (s )KWIbIX 34aHui - o01as miomaab kBaptup) A, = 7557 e ;
- IUIOIIA/Ib KWIBIX TOMeIeHui 4y = 4253 e :

- 0o0mIas miIomaab HAPYKHBIX OTPAKIAIOIINX KOHCTPYKIMH 31aHUS Aj””” = 6472 , B TOM

qucCJc:

cren A, =4508m?;



OKOH ¥ OaJKOHHBIX ABepeit Ay =773 e X
COBMEILIEHHOI0 MOKpBITUA 4, = 5925 e ;
NePEKPBITUH 1101 9pkepamu Agy =13 1’ ;

T0JIOB 110 TpyHTY Ap =378.5 .

PaccunThiBalOT OTHOLIEHHE IUIOLIAAM OKOH M OaJIKOHHBIX JBEepeil K IUIOLIaJu CTEH, BKJIIOYas
okHa ¥ GankoHHble aBepu f = Ag /{4, + Az 1=779/(4508+779)=0,15, uro HmKe TpeGyeMOro

otHomeHwus, koropoe cormacHo CHull 23-02 nomkHo Ob1Th He Oornee 0,18.

PacCUMTBIBAIOT 1OKA3aTeb KOMIAKTHOCTH 31aHMA ke = ASM 11, =6475/22956=0,28, uro

HIDKE HOpMHpYeMoro 3HaueHus, kotopoe cormacHo CHull 23-02 mns 12-3TaxHBIX 34aHMIA
cocrtasisieT 0,29, u, ciaen0BaTeNIbHO, YAOBIETBOPSAET TPEOOBAHUSIM HOPM.

HopmupyeMmble Temo3amuTHbIE XapaKTEPUCTUKH HApYy>KHBIX OrPaKICHUN IPEIBAPUTEIBLHO
ompezaensoTes corigacHo pazaeny S5 CHull 23-02 B 3aBUCMMOCTH OT Tpagyco-CyTOK paiioHa
crpourensctBa. st Canxt-IletepOypra (Ll; =4796 °C-cyT) HOpMUpyeMOE COIpPOTHBIICHHE

-~ re
TEIIONEpe/Iaue HapyKHbIX CTeH &, ¢ =3,08; OKOH M GAIKOHHBIX JABEpel & F:} =0,51; coBMeIIEHHOTO

NOKpBITHS.  R.°2 =4,6; MepeKphITHI MO dpKEpamMu R}elg =4,6; nonoB 10 rpyHTy (B OTAILIMBAEMOM

nonsane) Ry? = 4,06 u™+* C/Br.

TpeOyeMmbrii  BO3AyXOOOMEH OmpenenseTcs JUisl OJKWIbIX 3JaHWAd  HUCXOAs W3  HOPMBI,

ycraHoBneHHo# cornacno CHull 23-02, 3 M> e yAajasieMoro Bo3ayxa Ha 1 m 2 JKubIx MIOMELICHUM.

HopMupyemoe 3HaueHue yAENBHOTO pacxoja TEIJIOBOW DJHEPTMM Ha OTOIUICHHE 3aHHs
onpexaensrotr o Tabmune 9 CHull 23-02. Jns 12-3TaXHBIX KWIBIX 3JaHUH 3Ta BEJIUYHHA PaBHA

q;gg =70 Twf [Mz -"C-l:}.rr)

BoinonHs0T pacder yAenbHOW MOTPeOHOCTH B TEMJIOBOW SHEPTUU HA OTOIUICHHE 3/1aHus qfﬂs ,

2
k/x/(m“-°C-cyt), cormacHo mnpwioxenuto ' CHull 23-02 wm wmeromgmke mnpumoxkeHus I.2.
[TockonbKy B 31aHMM MPUMEHEHBI OKHA C TPEXCJIOHHBIM OCTEKJICHHEM B JICPEBSHHBIX Pa3[elbHO-

CHapeHHBIX TIeperieTax, TO B pacueT BBeldeHo Ry = 0,55 w’°C/Br. B pe3ynbTare pacdera

af = 674570 e Ceeyr) npu mopwea}©? = 07T (u? +Crey1)

.2 METOJJUKA PACYHETA TEIVDIOTEXHMYECKNX U SHEPTETUYECKHNX
[TAPAMETPOB 31AHUA
N 3AIIOJITHEHUE ®OPMbI SHEPI'ETUYECKOI'O ITACIIOPTA



N.2.1 Tlepen 3amomHeHreM (HOPMBI SHEPTrEeTHYECKOTO IMACHOpTa CJIEIyeT MPHBECTH KpaTKoe
onucaHue mnpoekra 3aaHus. [Ipu 3TOM yKa3bIBalOTCS 3TAXHOCTb 3/aHUS, KOJIUYECTBO M THUIIBI
CEKIIMM, KOJIMYECTBO KBAapTHP M MECTO CTPOUTENbCTBA. [IpMBOIMTCS XapaKTEpUCTUKA HAPYKHBIX
OTPaXXIAIOLINX KOHCTPYKIMHA: CTE€H, OKOH, MOKPBITHS WM yepjaka, MOojBaja, MOANOJIbS, a MpU
OTCYTCTBUH MPOCTpAaHCTBA IIOJ IICPBBIM 3TAKOM - IIOJIOB IO TPYHTY. VYKka3pIBaeTCA HMCTOYHHUK
TEIVIOCHAOXKEHUsI 3/aHUS M XapakTep pa3BOJAKU TpPyOONpPOBOAOB OTOIUNICHUS U TOPAYEro
BO/IOCHA0KEHUSI.

Metoauka pacducTa nmapaMeTpoOB MMPUBCACHA HAa ITPUMCPE KUJIOTO 3JaHHA, OIIMCAHHOT'O B pasJciic
18.

1.2.2 B paznene "OOmmas uHpopmanus o npoekTe" NpUBOIUTCA Cleaytomias nHpopMarys:
azapec 31aHusl - peruod P®, ropoa uinm HaceneHHbIN IYHKT, Ha3BaHUE YJIMLIBI U HOMED 3/1aHus;
THUII 3JaHUS - B COOTBETCTBUU C pasfenom 17;

pa3paboTUMK MMPOEKTA - Ha3BaHHE I'OJIOBHOU MPOEKTHOM OpraHu3aluy;

azpec u TenedoH pazpaboTymKa - HOYTOBBIN ajipec, HoMep TenedoHa U pakca JUPEKIUH;

mudp mpoekTa - HOMEp MPOEKTa MOBTOPHOIO NPUMEHEHHs WM WHIUBUAYAJIBHOTO IPOEKTA,
IIPUCBOEHHBIN POEKTHON OpraHU3aIuei.

N.2.3 B paznene "PacuerHble ycinoBus" NpUBOASTCS KJIMMAaTHYECKHE JAAHHBIE JUISl TOpOJa WIH
MYHKTa CTPOUTENILCTBA 3/IaHUsI U MPUHSATHIE TEMIepaTypbl MOMELICHUH (3/1eCh U Jajiee HyMepauus
MpUBEJIEHA COTJIacHO pasneny 18):

1. PacyeTHas Temneparypa BHyTPEHHETO BO3JyXa fy; IMpUHUMaeTrcs mo tadbmuue 1. [ sxunoro

31aHusA B T. TBEpH £y =20 °C.

2. PacueTHas TeMmIieparypa Hapy>XKHOTO BO3AyXa i, . [IpUHMMaeTcsl 3Ha4eHUE TeMIepaTypbl

Hapy>KHOTO BO3AyXa HauboJiee XOIOHON NMATHIHEBKH obecnieueHHOCThIO 0,92 corimacHo CHulI 23-
01. Ins r. TBepu £,,; =-29 °C.

3. PacueTHas Temmeparypa TEIUIOTO 4eplaKa fn,. Ilpuaumaercs pasHol 14 °C, ucxons u3

pacucTa TCIJIOBOI'O OanaHca CHUCTCMBI, BKJIIOYAIOIICH TEILIbIN UcpaaKk U HHUXKE PaCIOJIOKCHHBIC
KHUIIBIC TIOMCIICHUA. B JaHHOM IIPOCKTEC TETUIBIN JepaaK OTCYTCTBYCT.

4. PacueTHas TemrepaTypa TEXIO/IOJbs (TEXHUYECKOTO MOBaIa) .tj;?f . IIpn Hanmuuuu B moaBase

TpyO cHCTEM OTOIUIEHUS U TOPSYEero BOJOCHAOKEHHUS 3Ta TemrepaTypa MPUHUMAETCs paBHOW He
MeHee mumoc 2 °C, ucxois U3 pacyera TEIUIONOCTYIUIEHHH OT HWH)KEHEPHBIX CHCTEM H
BBIIIEPACIIOIOKEHHBIX JKUJIBIX TOMENIEHUI. B JaHHOM npoekTe 1moABai HEOTAIJIMBAEMBIN.

5. IlponomKUTENbHOCTh OTONUTENBHOIO Mepuoaa =p. llpunumaercs cormacio CHull 23-01.

Jnar.Teepu zp;=218 cyr.



6. Cpennsisi Temieparypa Hapy»KHOTO BO3[yXa 3a OTONHUTENbHBIA HEpUOA iy . IIpuHMMaeTcs
cornacHo CHull 23-01. [lns r.Teepu £ =-3,0 °C.

7. I'pamyco-cyTKH OTONUTENBHOTO epuoia Ly BeMHCIAIOTCS 110 hopmyte (1).
s r.Teepu 2z =5014 °C-cyr.

N.2.4 B pazgene "@®yHKIMOHAIbHOE HAa3HAUYEHUE, TUI U KOHCTPYKTUBHOE pelIeHHE 3/1aHus"
IIPUBOJATCS JIaHHBIE, XapaKTEPU3YIOIINE 3/1aHUE.

8-11. Bce xapakTepuUCTUKH MO TUM ITyHKTaM IMPUHUMAIOTCS 110 POEKTY 34aHUsI.
N.2.5 B paznene "O0beMHO-TUIAHUPOBOYHBIE TAPAMETPHI 3/1aHUS" BBIYUCIISAIOT B COOTBETCTBUU C

TpeOoBaHUSIMU Tozpasfena 5.4 [uomagHble U OObEMHbIE XapaKTEPUCTHUKU U OOBEMHO-
IUIAHUPOBOYHBIE NTOKA3aTENIN:

12. O6mas miomaas HAPYKHBIX OTPAKAAIOMNX KOHCTPYKIMH 3manus A" . YcraHaBiuBaeTcs

0 BHYTPEHHUM pa3mepaM "B cBeTy" (pacCTOSHUS MeEXAy BHYTPEHHUMHU [OBEPXHOCTSIMHU
HapY’KHBIX OTPaKIAIOIIUX KOHCTPYKIUMN, TPOTUBOCTOSIIIUX APYT APYTY).

IInomans CTCH, BKIIIOYAKOIIMWX OKHA, OaJIKOHHBIC U BXOAHBIC IABCPU B 3AAaHUC, BHUTPAKHU,

At Faed » M 2 , ompenensercs no Gopmymne
AiFaed = PaHp + 45, (H.1)
rne p.; - JJUHA IEpUMETpa BHYTPEHHEH MOBEPXHOCTU HAPYKHBIX CTEH TaXKa, M;
Hp - BBICOTA OTAINIMBAEMOI0 00bEMa 3/1aHUs, M;

ﬂs - JONIOJIHUTCIIbHAA IUIOMAaAb HAPYXKHBIX CTCH (J'ICCTHI/I‘-IHLIX KIICTOK, J'II/I(I)TOBBIX H_IaXT),
BBIXOJAIINX 3a MPEACIbBI OCHOBHOI'O q)acaj:[a (BLIIJ_IC YPOBHA MOTOJIKA MOCJICAHCIO 3TaXKa U HHUXKC

YPOBH I10J1a TIEPBOT'O ATAXKA), M ‘B naHHOM npumMepe 4, =0.
Ay paeg = 160,624 = 38551,

[Tnomanb HapyKHBIX CTeH A, , M 2, orpenensercs 1no Gopmyie

Ay = Apiried ~AF, n.2)

rac J‘I:IF - IJioazib OKOH, OIPCACIIACTCA KaKk CyMMa ILIOIIAIeHl BCeX OKOHHBIX IMPOCMOB.



2
Jns paccmatpuBaemoro 3nmanus Ay =634 w°. M3 HuX miomank OKOHHBIX TIPOEMOB B

JECTHUIHO-THU(PTOBOM y3ie Agy = 70 e

Torma A, =3855-634 = 3161 1’ (B TOM yucie IPOJOJIbHBIX CTEH - 2581 M 2 , TOPLIEBBIX CTEH -

580 m?).

[Tnomans nokpsITHs A., M 2, U TIJIOIA b MEPEKPHITUS HAJl ITOBAJIOM fif , M2 , PaBHBI TUIOIIAAN

sTaxka A
A, = Ap = Ay =770,
OO1mas IWIOIIAIs HApyKHBIX OIPAKIAOIIMX KOHCTpYKIui A" onpenensercs no popmyie

A = Ayipreg * A, + A = 385547704770 25395 . (U3)

13-16. Ilnomanp OTaIMBaeMbIX IOMEIIEHUH Ay M IUIOmAb JKUIBIX HOMEHEeHHH A
OIIPEEIISAIOTCS 110 IPOEKTY U PABHBIL:

Ay =5256m° A =3416 u?.

o 3
17. OramnuBaeMblii 00beM 3JaHUsA Vh , M, BBIYUCIIEICTCS KaK IMPOU3BCACHUC IUIOIIAAU DTaXKa

2 o
A, M7, (TUIomaay, orpaHMYEHHONM BHYTPEHHUMHM IMOBEPXHOCTSAMHU Hapy’KHBIX CTE€H) Ha BBICOTY
Hy, M, aTOro 00BEMA, MPEACTABIISIONLYI0 COO0H paccTOsiHUE OT IoJIa MEePBOro ITaxka 0 MOTOJIKa
MIOCJIETHETO ATaXa.

Vi = A Hy =770-24 = 18480 . (1.4)
18-19. [Tokazarenn 00bEeMHO-TUIAHUPOBOYHOTO PEIICHUS 3aHHSI ONIPEISISIFOTCS 110 (hOPMYJIaM:

- KO3 GHUIMEHT OCTEKJICHHOCTH (hacagoB 3AaHus f
F=Ap A, g =694/3855=018< 7™ =018, (H1.5)
- MOKA3aTeJIb KOMIIAKTHOCTH 3/IaHUs ch“

K8 = AT P = 5395018480 = 0,29 < k%9 = 0,32m7. (1.6)

n.2.6 Pa3nen "DHepreTuyeckKue nokazarein" BKIIIOYAET  TEIUIOTEXHUYECKUE Hu
TEIJIOPHEPreTUUECKUE MTOKA3aTENH.



TermmorexHu4ecKue moKa3aTeaIn

20. Cormacno CHull 23-02 mnpuBeneHHOE CONPOTUBICHHE TEIUIONEpeaaue HapyKHBIX
orpaxaeHuii Rjj , M- °C/BT, JONKHO NPUHMMATBCS HE HIDKC HOPMUPYCMBIX 3HAYCHUI K,

KOTOpBIE YCTAaHABIMBAIOTCS 10 HOpMaM Tadmuisl 4 sToro CHull B 3aBHCHMOCTH OT Tpayco-CyTOK
oronurenbHoro nepuona. s 21y =5014 °C-cyr HOpMupyemoe CONpOTUBIICHUE TEIUIoNeperaye

paBHO UIA:

- cTeH R =316 m °CiBr;
- OKOH 1 OQJIKOHHBIX JABEPEH R;’g = 0526 e SO BT
- IOKPBITHUS R;gg =471 B2 BT,

- IEPEKPBITUI IEPBOTO ITAXKA R}gg =416 u * C/BT.

Cornmacno CHull 23-02 B cimyuyae yZoBIETBOpEHHUS TpeOOBaHHUS g;‘fﬁ iq;gg 10 y/AEIbHOMY

pacxony TEIJIOBOH SHCPIrUU Ha OTOIUICHUC 3OaHUA NPHUBCACHHOC COIPOTHUBJICHUC TCILIONCPEAAYC
ng A1 OTACIBHBIX 3JICMCHTOB  HAPYKHBIX Ol"pa)KI[eHI/Iﬁ MOXXCT MNOPHUHHUMATLBCA HHXKC

HOpPMUpPYEMBIX 3HaueHuidl. B paccmarpuBaemMoMm ciiydae [Uisi CT€H 3/JaHUA  NPUHSIIH

RIF =265 M2 S C/BT , UTO HIKE HOPMUPYEMOTO 3HAUEHHUS, IS IOKPBITUS - A2 = 471 m2 BT

JUISL TIEPEKPBITUS IIEPBOTO TaXa - R}gg = 4,16 u® *C/Br.

[TpoBepsitOT MPUHATYIO BEIMYUHY JUISI CTCH HA OTPAaHUYCHHE 10 TEMIEpaTypHOMY Tepenaiy,
noacrasiss ee B ¢opmyny (4) CHull 23-02: mns cren Aép=2,12 °C, uro menbmie 4 °C u,

CJIeI0BATEINILHO, TI0 ATOMY IOKa3aTeNio yaoBiaeTBopseT Hopmam CHull 23-02.

Z[J'ISI 3aIl0JHEHNS OKOHHBIX M OaIKOHHBIX IOpOCEMOB INPUHAIIA OKHa H OaJKOHHBIE ABEpu C

TPOMHBIM OCTEKJICHHEM B JIEPEBAHHBIX pa3JelbHO-CIAPEHHBIX Neperierax Ky = 0,55 Mz-"CJ’BT,
YTO BBIIIE HOPMHUPYEMOTO 3HAYCHUSL.

21. TlpuBeneHHslii K0d(h(UIMEHT Temonepenaun 3AaHus Kg , Bt/(m 2 -°C), ompenensercs
cormacao ¢opmyne (I'.5) npunoxenus I' CHull 23-02

KT = (31617 2,65+ 69470,55+770/4,71+ 770/ 4,161/ 5395 = 0,519 BTf(Mz'DC).

22. KparHOCTb BO31yXOOOMEHa JKHJIOrO 3/4aHHs 3a OTONMTENBHBIN mepuon #,, /4,

paccuutbiBaetcst o ¢opmyie (I.8) CHull 23-02. IIpu 3TOM KOIMYECTBO MPUTOYHOTO BO3IyXa B
2 .

JKHJTBIC TIOMEIIICHHS OTIPEISIIIETCS] U3 pacueTa 3acelICHHOCTH KBapTUpbl 20 M “ oO0Iiel miomnaaym Ha

OIHOT'O YCJIOBCKA U MCHCC U YCIIOBHO MPUHUMACTCA 3 M3 /aual M 2 Iiomaiu XuJbIX KOMHAT, T.C.



paBHbIM 3 .4;. Tak Kak €CTECTBEHHas BEHTWIALMA B 3JaHUM PabOTaeT KPYIJIOCYTOYHO, TO

#y = #yr =168. KpaTHOCTE BO31yX000OMCHA B JKIJIBIX IOMCIICHUSIX 3/[aHHS PaBHA

nt =34, 18,73 = 33416/(0,8518480) = 0,652 47!,

rae 5, - kKo3(p(UIUEHT, YUUTHIBAIOIIMN JOJI0 BHYTPEHHUX OTPaKAAIOIIUX KOHCTPYKLUHH B
OTaruIMBaeMoM o0beMe 3aHMsl, IpUHUMaeMbli paBHbIM 0,85;

" - oTaruMBaeMsblil 00bEM 3JaHMA, M.

K »ToMy BO3myxooOMeHy cienyeT 100aBUTh 00beM MHPWIBTPYIOIIETOCsS BO3AyXa Yepe3 OKHA H
OaJKOHHBIC JBEPU JIECTHUYHOW KICTKH, JU(MTOBBIX XOJUIOB HAPY)KHBIX IOXKAPHBIX IEPEXOJI0B.
BoznyxomnponuiaeMocTs OKOH U OaJIKOHHBIX JBEpel Hapy>KHBIX MEPEX0J0B CIIeAyeT NPUHUMATD U3

cepTudUKaTa UCHBITAHUA W TPU OTCYTCTBUHU - 2,1 KF/(ME“I), BXOJIHBIX JIBEpEeH B 31aHue - 7
Kr/(M 4 "1) (ta6u.11 CHull 23-02). KonuuecTBo HHQUIBTPYIOWIEToCs BO3yXa [y , IOCTYNAKOLIETO

B JICCTHUYHBIC KJICTKH, onpeneisercs coraacHo .5 CHull 23-02.

Gy = (45 7 RE NPy 7103 = 70(41,5/ 10773 /0,47 = 386 s,
o™ = 353/[273+0,5(20 + 28)] = 13 1s/u >,

KpaTHocTh BO3ayx000MEHa 3a cueT MHPUIBTPYIOLIETOCs BO3/AyXa B JIECTHUYHO-IU(TOBOM y3ie
paBHa

nd = (Gyeics ol )1(8, 77 ) - (38617 1,31)/(0,8518480) = 0,019 7",
4! 06]]_[8.}1 KpaTHOCTb BO3,Z[YX006MCH8. B )KHUJIOM 3JIJaHUU PaBHA CYMMC 3TUX KpaTHOCTCﬁ

ng =nt + 28 =0652+0,019=0,671",

23. YcnoBHBI KOA(DQUIMEHT Terionepesadn 31aHus K;Ef , BT/(M:!'OC), omnpeaensiercsa 1o
dopmyire (I'.6) npunoxenus I' CHull 23-02

KM = 0,2810,671085184801,310,3/ 5395 = 0,573 B/ (w2 °C).

24. OOt KO3 PUIMEHT TeryIonepeaaun 30aus £, , BT/(M2 -°C), onpenensercs 1o ¢popmyiie
(T".4) npunoxenus I' CHull 23-02

K,y = 0,519 +0,573= 1092 Br/(u?"C]

TGHHOBHepFeTI/I‘-IeCKI/IC IIOKa3aTcinu



25. O0mue TeIIONOTEPH Yepe3 HAPYKHYIO OTPakIAOILy0 000I0UKY 3[aHUS 32 OTONMHUTEIbHBIH
nepuon &'y, MJIx, onpenenstores no ¢popmyie (I'.3) npunoxenus I' CHull 23-02

/5 =0,0864-1,092-5014-5395=2552185 M/l x.

26. YnenpHble OBITOBBIE TEIUIOBBIACICHUS ¢y, BT/M 2 , ClleAyeT YCTaHaBIMBaTb WUCXOId W3
PacYeTHOTO YSIBHOTO AJISKTPO- U Ta3onoTpedenus 3nanus (o .6 CHull 23-02), Ho He menee 10

Br/m?. B Hamem ciydae npussro 14,5 Br/m 2

27. DBbITOBBIE TEIUIONOCTYIUIEHUS B 3JlaHUE€ 3a OTONMTENbHBIM Nepuon s, MJDK,
onpenenstores mo popmyiie (I'.10) mpunoxenus I CHull 23-02

{0 =0,0864-14,5-218-3416=932945 M1 x.

28. TerionocTymieHUs B 3/1aHUE OT COJIHEYHOM pajualyy 3a OTONUTENbHbIN nepuon f;, MJIxK,

onpexaernstores o opmyne (I.11) npunoxenus I CHull 23-02. /lanHBIC 0 KOTHMYECTBE CYyMMAapHOM
COJTHEYHOM panuanuu (IpsAMOH, paccesHHON M OTPaXKeHHOI) Ha BEPTUKAJIbHbIC TTOBEPXHOCTH MpPH
JNEHCTBUTENBHBIX YCIOBHUSX OOJAaYHOCTH 3a OTOIUTENBHBI IEPUOJ BBIUUCISIIOT COIVIACHO
npunoxenuto B. Jlns r.TBepu cpeaHss BeauyMHAa CyMMapHOM COJIHEUHOW pajuaivu pu
JEHCTBUTENFHBIX YCIOBUSIX OOJAYHOCTH Ha BepTUKaibHble moBepxHocTH CB/C3 opueHnranuu

=716 Iu".[,[[};a:fM2 , Ha moBepxHoctH IOB/IO3 opumentammm [ =1224 Ml[:&{fmz . Inomanu

2
CBETOIPOEMOB COOTBETCTBEHHO OPUEHTALUU - 110 347 M~ .

£.=0,5-0,76-(716-347+1224-347)=255861 M/ k.

29. Pacxoj TeIsioBOM 3HEPruy HAa OTOIUICHUE 3/IaHMSI 32 OTOMUTEIBHBIM TEPHOT Qﬁ , MJIx,

onpexensercs o popmyne (I'.2) mpunoxxenus [ CHull 23-02

Qﬂ =[2552185-(932945+255861)0,8-0,85]x1,13=1970491 M k.
30. PacdeTHBIl yHENbHBIM pacxoj TEIJIOBOM HHEPrMU HA OTOIUICHUE 3/IaHUS g;‘fﬂ‘s ,
kJx/(m 2 -°C-cyTt), onpenensiercs o popmyse (I'.1) npunoxxerus I' CHull 23-02
das _ 3 _ 2.
g R =1970491107 /(5256-5014) = 7477 T/ [M - c-.:g.rr).

31. Hopmupyewmblii yIedbHBIM pacxoj TEIJIOBOM HSHEPrUM Ha OTOIUICHUE  3JIaHUs

gggg,rc,[[xcf (I-.-Ig -°C-E3FT), npuHUMaeTcss B cooTBeTcTBUM ¢ Tabmumedn 9 CHull 23-02 paBHBIM 76

Kﬂ}KfI:ME'DC'CFT:I. [Tpoekt 3manus coorBercTByeT TpeboBanumsM CHull 23-02 mpu cremyromux
COIMPOTHBIICHUSX TEILIONIEpPeIaue HAPYKHBIX OTPAKIAIONINX KOHCTPYKIIUI:

creH - R% = 2,65u%° /BT,



OKOH M OaJTKOHHBIX JIBEpeH - R}‘fg =055 e BT
MOKPBITH - R;gg =471 Mz-"CJ’BT;

MEPEKPBITHII IEPBOIO ITAXKA - R}gg =416 e CiBT,

I[TPUJIOXXEHUE K
(pekoMeHayeMoe)

NMPUMEP PACYETA NPUBEOEHHOI'O COMNPOTUBJIEHUA TEMJIONEPEOAYE
®ACALA XKUNOIro 34AHUA

HUcxonuple nanunie

1. OOBeKT cTpouTenbCTBa - 16-3TaXKHBIA OAHOCEKIIMOHHBINA KPYIMHONAHEIBHBIN JKUIIOW I0M,
noctpoeHHsbli B r.Kamupe MockoBckoi 061acTu. Y cIoBHe dKCIUTyaTaluy orpaxaeHuii b cormacHo
CHulI 23-02.

2. HapyXHbIE CTEHBI - U3 TPEXCIOWHBIX XKene300eToHHbIX, Ag = 2,04 Br/(m-"C), nmaneneir Ha
THOKHX CBS3SIX C YTEIUTUTEIEM W3 MEHOMOJIMCTUPONa TOMMUHON 165 mm, Ag = 0,042 Brf(m-"C) .

[Nanenu umeror tonmuuy 335 mm. Ilo nmepumerpy maHenell U MX IPOEMOB YTEIUIUTENb UMEET
3alIUTHBIA CIIOW M3 IIEMEHTHO-TIECYaHOTO pacTtBopa TommuHou 10 mm. s coenuHeHus
KEJIe300€TOHHBIX CIIOCB MPUMEHEHBI J[Ba BUJIAa THOKHX CBsI3e€d M3 KOPPO3MOHHO-CTOWKOW CTaan
TUaMETPOM 8 MM: TPEYrojibHble W TOYEYHbIE (UIMHIbKH). PacdyeT mpHUBEeIeHHOTO CONMPOTHBICHUS
TeIJIonepeiade BBIMIOJIHEH corjacHo ¢opmylie (14) MU COOTBETCTBYIOIIETO MpUMEpa pacuera B
npuioxxeHuu H.

3. [[J'IH 3aIIOJIHCHUA IIPOCMOB IIPUMCHCHBI ACPCBAHHBIC OKOHHBIC OJI0KH C TpOfIHBIM OCTCKIICHUEM

B pa3/IeNbHO-CIIAPERHBIX MeperteTax &y = 0,55 u?=CiBr.

4. B cThIKax MPUMEHEH MUHEPATIOBaTHBIN yrermrenb g = 0,07 Br/(m-"C) | cHapyXu 3aKpbIThIN
ymtotHuteneMm Bunatepm Ap = 0,15 Br/{m-"C) .

5. dns MockoBckoi obmactu (r.Kammpa) cormacHo CHull 23-01 cpenmsii Temmeparypa u
IPOJIOJIKUTENLHOCT  OTONHMTENBHOTO — MEPHOJA  COCTABISIOT:  fay = —34°C.zp, = 212cyT .
Temmneparypa BHYTpPEHHEro BO3lyXa f; =20 °C. Torma rpaayco-CyTKH OTONHTENIBHOTO NEpPHOAa
cormnacHo ¢opmyiie (1) cocTaBisioT

D =(20+3,4)-212=4961 °C-cyT.

ITopsimok pacuera



1. ITo tabmuue 4 CHull 23-02 Zi; =4961 °C-cyT cOOTBETCTBYET HOPMHPYEMOE CONPOTUBIICHUE

TeIIonepeiaye sl CTEH KWIbIX 3[TaHHUI R,gg =314 w2 C/BT :
2. CompoTuBIeHHE TeIUIONepeiaye maHeseil mo riaaau, paccCyuTanHoe o ¢popmye (8), paBHO
Ry =187+ 0,172,004 +0,165/0,042 +1/23 = 4,1?M2 CCEBT .

3. K uncity TeronpoBOAHbBIX BKIIOYEHUH U TEIUIOTEXHUYECKUX HEOJHOPOIHOCTEH B cTeHax 16-
STa)XHOT'O TMAHEJIBbHOTO JI0Ma OTHOCATCS THUOKHUE CBS3H, OKOHHBIE OTKOCHI, T'OPU3OHTAJIbHBIE U
BEPTUKAJIBHBIC CTBIKU ITaHEIIEH, YIIIOBBIE CTBIKM, IIPUMBIKAHUE IAHEJIEH K KAPHU3Y U LIOKOJBHOMY
IIEPEKPBITHIO.

st pacuera o dopmyse (14) k03PpUIIUEHTOB TEIIIOTEXHUYECKOW OAHOPOJTHOCTH Pa3TUIHBIX
TUIOB MaHesleld KOAI(PQPHUIMEHTH BIUSHHUS TEIUIONPOBOJHBIX BKJIIOUEHUH 7; M IUIOMAAM 30H HX

BJIMAHUA jl! pacCuuTaHbl Ha OCHOBC PpCHICHUA 3aJay CTaHHOHapHOﬁ TCIUIOIIPOBOJHOCTHU HaA
KOMITBIOTCPE COOTBCTCTBYIOIHX Y3JIOB U ITPUBCICHLI B Ta6J'II/II_IC K.1.

Tabauma K. 1
N Bup TennorexHu4eckoil HEOTHOPOAHOCTH [Tnomane 30ub1 | Koaddunuent
IL.II. BJIUSAHUA i -U BIIUSIHUA i -U
HEOJTHOPOJHOCTH | HEOJTHOPOTHO
A, e cTu f;
1 |I'uOxast cBA3b:
TpeyroabHas 0,71 0,16
TOYEeUHas 0,35 0,16
2 |BepTuKaJIbHBIN CTHIK CTEHOBBIX TTAHEJCH C 0,94 -0,03
IIPUMBIKAIOIIEH BHYTPEHHEN NIEPETOPOAKON U3
TSDKEIOTro OeToHa
3 |['opu30HTaIBHBIN CTHIK CTCHOBBIX ITAHENICH C
MPUMBIKAIOIIINM KeJIe300€ TOHHBIM MTEPEKPHITHEM::
CO CTOPOHBI TI0JIa 0,335mal ™ 0,07
CO CTOPOHBI TIOTOJIKA 0,335mal ™ 0,38
4 |OKOHHBIE OTKOCHI 0,335mal ™ 0,47
5 |HapyxHblil yrosa, 00pa3oBaHHbI CTEHOBBIMU 0,94 0,14




MaHEISIMH

6 |BuyTrpeHHWMIT yroi, 00pa3oBaHHBI CTEHOBBIMHU 0,94 -0,14
HaHEeIIMHU

7 |IlpuMbIKaHUE MTAHETH K YepPAaYHOMY MEPEKPHITHIO 0,335H2 1 ™M 0,33

8 |[IpumbikaHue maHeI K HOKOJIbHOMY mepekprituto | 0,335 Ha 1 M 0,4

4. KoappuuueHTs! TEIIOTEXHUYECKONH OJHOPOJHOCTH CTEHOBBIX MaHeNel psaoBOro sraxa 16-
ATaXXHOTO JIOMa, paccuuTaHHble 110 Gpopmye (14), mpuseaeHs! B Tabauie K.2.

Tabmuua K.2
N Tun cTeHOBOM NaHen Kommuecr | [1noman KommmuecTBo Koaddurnment
ILI1. BO b TMOKHUX CBA3EH | TEIUIOTEXHUYEC
[aHEeJIEeH | IaHeIu KOM
(6e3 OJIHOPOJTHOCTH
iouian
u
rnpoema)
2
, M
TPEYTOJIbH | TOYCUH
BIX BIX
1 |ITagens 3x2,8 M ¢ OKOHHBIM 6,15 6 2
npoemowm 1,5x1,5 m H-101 T:
C PSIZIOBBIMU CTHIKAMHU 2 0,743
C Hapy»XHBIM YTIIOM 4 0,73
C Hapy>KHbIM U BHYTPEHHUM 2 0,74
yriamMu
C IByMs1 HapyKHBIMHU YTJIaMH 2 0,724
2 |Ilamens 4,5x2,8 M c 8,37 7 2
OaIKOHHBIM ITPOEMOM
(1,5x1,5 m+2,2x0,9 m) H-100
T
C PSIZIOBBIMU CTBIKAMH 2 0,75




C Hapy>KHbBIM YIJIOM 2 0,729

C BHYTPEHHHUM YIJIOM 2 0,757

3 |Ilanens 4,5x2,8 M ¢ OKOHHBIM 2 9,45 6 2 0,787
npoemom 2,1x1,5m H-123 T
C Hapy>KHBIM M BHYTPCHHUM
yriamMu

4 |ITanens muTOBOrO OTCEKA 1 8,22 5 2 0,8
3,65x2,8 M ¢ TBEPHBIM
npoeMoM 2x1 m H-201 T ¢
BHYTPEHHUM YTJIOM

5 |Ilanens neCcTHUYHON KIIETKH 1 4,58 5 2 0,714
2,35x2,8 M Cc IBEpHBIM
npoemom 2x1 m H-202 T

6 |I'myxas manens 1,45x2,8 m 10 4,06 4 2 0,832
H-1t, H-2T1, H-3T, H-41

7 |I'myxas manens 3,25x2,8 M 4 9,1 6 3 0,856
H-7T, H-81

8 |I'myxas manens 1,5x2,8 m H- 4,2 4 2
28T:
C pPAIOBBIMHU CTBIKAMH 2 0,836
C BHYTPEHHHUM YIJIOM 2 0,864
Htoro 38

5. IpuBeneHnbIii K03)HUIIMEHT TEIUIOTEXHUUECKOW OAHOPOAHOCTH (hacama ompenensieTcs 1o
dopmyie (24) u 1uia psaoBOro 3Taxa (B COOTBETCTBUU C KOJIMYECTBOM THUIIOB MaHesel 1Mo Taldnuie
K.2) paBen:

7 fas =(6,15-10+48,37-619,45-2+8,22+4,58+4,06- 10+9,1-4+4,2-4)/(2-6,15/0,743+
+4-6,15/0,73+2-6,15/0,74+2-6,15/0,724+2-8,37/0,75+2-8,37/0,729+2-8,37/0,757+

+2-9,45/0,787+8,22/0,8+4,58/0,714+10-4,06/0,832+4-9,1/0,856+2-4,2/0,836+2-4,2/0,864)=
=237,22/304=0,78;

- JUIs TIEPBOTO ATaXKa



125 =0,78+0,962=0,75;
- JJIA IIOCJICAHCT O 3TaXXa
Pias =0,78-0,97=0,757.

[IpuBenenubIit KOAGOUIMEHT TEIUIOTEXHUYECKOW OJHOPOAHOCTH (hacana 31aHus

'r_,f::as =16/(14/0,78+1/0,75+1/0,757)=0,777.

IIpuBenenHoe conpoTuBieHue Temonepenade ¢acana 16-3TaxxHOro KUIOro Aoma 1o popmyie
(23) paBHO

Rlgs = 0777417 = 324> *C/BT > Ry, = 314 m”-°CiBr.

CrnenoBarenbHO, HapyKHbIE CTEHBI 16-3TaXKHOTO JKWIIOTO JI0Ma YAOBJIETBOPSIOT TPeOOBaHUSAM
CHulI 23-02.

MMPUJIOXEHUE JI
(cipaBouHOE)

NMPUBEOEHHOE CONPOTUBIEHUE TEMNNOMNEPEOAYE 7, KOQ®PULIMEHT

3ATEHEHUA HEMNMPO3PAYHbLIMU JIEMEHTAMU ©, KOQ®DPULIMEHT
OTHOCUTEJIbHOIO NPOMYCKAHUSA CONHEYHOWU PAOUALIUU i OKOH,
BAJIKOHHbIX ABEPEU U ®OHAPEW

Tao6mmma JI.1
N 3anoaHeHne CBETOBOIO CBeTonpo3pavyHble KOHCTPYKITUU
ILI. nmpoema
B JiepeBsiHHBIX win [1XB B QJIFOMUHHUEBBIX
neperuieTax neperieTax
Ry u’eCBr T £ Rhwiecmr T K
1 2 3 4 5 6 7 8
1 | /IBoliHOE OCTEKJICHUE U3 0,40 0,75 0,62 - 0,70 10,62
OOBIYHOT'O CTEKJIA B
CIIapEHHBIX MEeperuIeTax
2 | JIBoiHOE OCTEKJICHHE C 0,55 0,75 0,65 - 0,70 10,65
TBEPJBIM CCIICKTUBHBIM




IMOKPBITUEM B CIIAPCHHBIX
MEepeIICTax

JIBOMHOE OCTEKJICHHUE U3
O0OBIYHOTO CTEKJIA B
pa3lieNbHBIX MeperieTax

0,44

0,65

0,62 0,34 0,60

0,62

JIBOMHOE OCTEKIIEHUE C
TBECPABIM CCIICKTUBHBIM
ITOKPBITUEM B Pa3JIeJIbHBIX
nepervieTax

0,57

0,65

0,60 0,45 0,60

0,60

biiokn cTekIsIHHBIC
MyCTOTHBIE (C IIUPUHOMN
HIBOB 6 MM) pa3MepoM,
MM:

194x194x98

2544x244x98

0,31

0,33

0,90

0,90

0,40 (6e3 nepenera)

0,45 (6e3 nepemera)

[TpoduibHOE CTEKIIO
KOpoOYaToro CEUCHMS

0,31

0,90

0,50 (6e3 nepenera)

JIBoiiHOE M3
OpPraHMYECKOI0 CTEKIIA JUIs
3€HUTHBIX (oHapei

0,36

0,90

0,9 - 0,90

0,90

Tpoitnoe u3
OpPraHUYECKOI0 CTEKJIA JUIs
3€HUTHBIX (oHApei

0,52

0,90

0,83 - 0,90

0,83

TpoitHOoe OCTEKIICHHE U3
0OBIYHOTO CTEKJIa B
pa3eNbHO-CIIapEHHBIX
nepervieTax

0,55

0,50

0,70 0,46 0,50

0,70

10

TpoliHOe OCTEeKIEHUE C
TBEP/IbIM CEJIEKTUBHBIM
MOKPBITHEM B pa3/IeNbHO-
CHapeHHbIX NeperuieTax

0,60

0,50

0,67 0,50 0,50

0,67

11

OniHOKaMepHBIH
CTEKJIONAKET B OJJMHAPHOM
MeperuieTe u3 CTeKIa:

0OBIYHOTO

0,35

0,80

0,76 0,34 0,80

0,76




C TBEPABbIM CCIICKTHUBHBIM
IMMOKPBITUEM

C MST'KHM CCJIICKTHBHBIM
IMOKPBITUEM

0,51

0,56

0,80

0,80

0,75

0,54

0,43

0,47

0,80

0,80

0,75

0,54

12

JIByxKaMepHBbIi1
CTEKJIONIAKET B OJUHAPHOM
NEPEIIETE U3 CTEKJIA!

00BIYHOTO (C
MEXXCTEKOJIbHBIM
paccTtosiHueM 8 MM)

00BIYHOTO (C
MEXCTEKOJIbHBIM
paccrosinueM 12 mm)

C TBEPABIM CCIICKTHUBHBIM
IMOKPBITUCM

C MAT'KHM CCJIICKTHBHBIM
IMOKPBITUEM

C TBEPABIM CCIICKTHUBHBIM
IMOKPBITUCM U
3aIO0JIHCHUEM aproHoM

0,50

0,54

0,58

0,68

0,65

0,80

0,80

0,80

0,80

0,80

0,74

0,74

0,68

0,48

0,68

0,43

0,45

0,48

0,52

0,53

0,80

0,80

0,80

0,80

0,80

0,74

0,74

0,68

0,48

0,68

13

OObIYHOE CTEKIIO U
OJIHOKaMEPHbIN
CTEKJIOMAKET B pa3AesbHbIX
nepersieTax u3 CTeKia:

0OBIYHOTO

C TBEPAbIM CCIICKTHUBHBIM
IMOKPBITUEM

C MST'KHM CCJICKTUBHBIM
IMOKPLITUCM

C TBEPAbIM CCIICKTHUBHBIM
IMOKPBITUEM U
3aIlIOJIHCHHUEM aproHoM

0,56

0,65

0,72

0,69

0,60

0,60

0,60

0,60

0,63

0,58

0,51

0,58

0,50

0,56

0,60

0,60

0,60

0,60

0,60

0,60

0,63

0,58

0,58

0,58

14

OOBIYHOE CTEKIIO U
JIBYXKaMEpHBII
CTEKJIONAKET B pa3AeiIbHbIX
neperJieTax u3 CTeKia:




0OBIYHOTO 0,65 0,60 0,60 - 0,60 0,60

C TBEP/BIM CEJICKTUBHBIM 0,72 0,60 0,56 - 0,58 |0,56
MTOKPBITHEM
C MATKHUM CEJIEKTUBHBIM 0,80 0,60 0,36 - 0,58 |0,56
MOKPBITHEM
C TBEPABIM CEJIEKTUBHBIM 0,82 0,60 0,56 - 0,58 |0,56

IMOKPBITUEM U
3aIlO0JIHCHUCM aproHoOM

15 | /IBa oiHOKaMEPHBIX 0,70 0,70 0,59 - 0,70 10,59
CTEKJIONIAKETa B
CIIapEHHBIX MeperieTax

16 |/IBa ofHOKaMEPHBIX 0,75 0,60 0,54 - 0,60 0,54
CTEKJIONIAKETa B
pa3eNbHbIX MeperieTax

17 |YetnipexcioitHoe 0,80 0,50 0,59 - 0,50 10,59
OCTEKJICHHE U3 OOBIYHOIO
CTEKJIa B JIByX CIIAPEHHBIX
nepervieTax

[Ipnmeuanus

1 3HaueHuss NPUBEIEHHOTO COMPOTHUBIIEHUS TeIUIoNepeaaye, yKa3aHHbIE B TaOJule,
JIOITy CKaeTCs IPUMEHATh B KAYECTBE PACYETHBIX IIPU OTCYTCTBUM HTUX 3HAYEHUU B CTaHAAPTaxX
WM TEXHUYECKUX YCIOBUSAX HAa KOHCTPYKIMH WIM HE THOJITBEPKIACHHBIX pPE3ylbTaTaMHU

HUCIILITAaHUH.

2 K MSATKUM CEJEeKTHBHBIM HOKPBITUSM CTEKJIa OTHOCSAT MOKPBITUS C TEIJIOBOM 3MHCCHEH
menee 0,15, x TBepasiM (K-cTekio) - 0,15 u 6onee.

3 3HaveHus MPUBEIAECHHOIO COMPOTUBIICHUS TEIUIONEpEIaue 3a0JTHEHUN CBETOBBIX MPOEMOB
JlaHbl JUIA CJy4YaeB, KOIJa OTHOLICHWE IUIOLIAAM OCTEKJIEHHMS K IUIONIAAy 3aIlOJIHEHHUS
CBETOBOTrO Npoema pasHo 0,75.

4 3HavyeHud U1 OKOH CO CTEKJIOMaKeTaMu MPUBEICHBI:

- 111 JEPEBSHHBIX OKOH IIPY IIMPUHE NIEpETuIeTa 78 MM;

- s KOHCTpyKuumii okoH B [ IBX nepennerax mmpunoit 60 MM ¢ TpeMs BO3AYILIHBIMU
KamepamH.

IIpn npumenenun I1BX nepennetos mupuHoit 70 MM U C MATHhIO BO3AYLUIHBIMU KaMepamMu




2
MIPUBEICHHOE CONPOTURIICHHE TeTutonepeaade yremmauBaercs Ha 0,03 m “ -°C/Br;

- AJid AJIIOMUHHUECBBIX OKOH 3HAUCHUA MPHUBCACHDBI AJId MCPCIIJICTOB C TCPMUUCCKUMU
BCTaBKaMH.

I[MPUJIOXEHUE M
(oGs3aTenbHOR)

METOAWKA OMNMPEAENEHNA NPUBEAEHHOIO CONPOTUBIIEHUA
TEMJIONEPEAAYE OIrPAXAOAIOLLUX KOHCTPYKLIUM HA OCHOBE PACYHETA
TEMNEPATYPHbIX NOJIEN

M.1 Orpaxarouryo KOHCTPYKLHIO pa30UBalOT Ha pacueTHbIE (IByXMEpHbIC U TPEXMEPHbIC B
OTHOIICHUH PACTIPEAEIECHUS TEMIIEPATYpP) YUACTKH.

M.2 Ilpu ompeneneHud NPUBEICHHOIO COMPOTUBJICHUS TeIUonepeaayde RE,M2-°CJ“BT, o

JaHHBIM pacuera Ha mnepcoHambHoM Kommbiorepe (IIK) cramuonapHoro JIByXMepHOTO
TEMIIEPATYPHOT'O MOJIS pa3InyaroT J1Ba Cirydasi:

a) ucciexyemasi 00J1acTh, BBIACICHHAS I pacueTa TeMIIEPaTypHOTO IOJIs, IPEACTaBIsIeT co00i

(parmenT orpaxiaonieli KOHCTPYKIIHH, [1JI1 KOTOPOTO HAJIEKHUT ONPEICIHTh BEIUUUHY R

0) uccinenyemas o0iacTh, A7 KOTOPOM pacCUMTHIBAETCS TEMIIEPATypHOE I0JIe, MEHBIIE IO
pasmepy, 4eM aHATM3UPYEMBIH (parMeHT OTrpaskJaroIieil KOHCTPYKITUH.

B 1nepBoM cilyuae MCKOMasi BEIMYMHA &y BBIYUCIAETCS 1O hopMmyJie

RE (mf en‘ :IL"{ZQ (M-l)

3
roe > {) - cyMMa TEIUIOBBIX ITOTOKOB, IEPECEKAIoONINX HCCIeayeMy obmacts, Bt/M*,
ompeJiesIieHHas B pe3yiIbTaTe pacueTa TeMIIepaTypHOTO OIS,

fini Higy - COOTBETCTBEHHO TEMIIEpaTypa BHYTPEHHETO U Hapy>KHOTO BO3/yXa, °C;
L - IPOTSHKEHHOCTH MCCIIEyeMOi 00JIaCTH, M.

Bo BTOpOM ciydae Fj; onpenensior no popmyiie

RE = I: mf exf )L ’([ZQ +[ mf exf)Lcon ;Rcon] ) (M-Z)



rae L., - NPOTSHKEHHOCTb, M, OJHOPOJHON 4acTU ()parMeHTa OrpaxJarolleld KOHCTPYKIIHH,

OTCEUYCHHOW OT HCCIeAyeMOW 00JacTH B XOJI€ TMOJTOTOBKH JAHHBIX K PacyeTy TEeMIepaTypHOTro
OIS

o o 2
RE™ - compoTuBIeHHE TeIIIONEpPEIade OMHOPOIAHON OrPaXKIAIONIEH KOHCTPY KK, M “ - °C/BT.

M.3 Ilpu pacuere ABYXMEPHOI'O TEMIIEPATYpPHOIO IOJIA BBIOPAHHBIA YYacTOK BBIYEPUMBAIOT B
OIIpEJIeTICHHOM MaciiTabe ¥ Ha OCHOBAHHM YepTekKa COCTABIIIOT CXEMy pacdera, yInpoluas ee s
yno0cTBa pa3oreHus Ha ydacTku 1 6moku. [Tpu sTom:

a) 3aMEHSIOT CJI0KHbIE KOH(UTYpaLMU y4acTKOB, HAllpUMep KPUBOJIMHEHHBIE, O0siee MPOCTHIMH,
€CJIM 3Ta KOH(PUTrypalusi UMEeT HE3HAYUTEJIbHOE BIUSHUE B TEIUIOTEXHUYECKOM OTHOLICHHH;

0) HAHOCAT HA YEPTEXK TI'PAHMIIBI OOJIACTH MCCIACIOBAHMUA M OCH KOOpAWHAT (X, ¥ HIHI,Z).

Bb1ienstioT yuacTKu ¢ pa3iMyHBIMU TEIUIONPOBOAHOCTSAMHU M YKa3bIBAIOT YCIOBUS TEIUNIOOOMEHA Ha
rpanunax. [IpocraBisior Bce HEOOXOAMMBIE pa3MEpHI;

B) pacwIEHSIOT 00JacTh UCCIEIOBAHMS Ha dJIEMEHTapHbIe OJIOKHU, BBIAEISSI OTAEIBHO YYACTKHU C
pasNMYHBIMM KO3 (UIMEHTaMH  TEIUIONPOBOJHOCTH. BbluepuuBatoT B MacmTabe cxemy
pacujieHeHHs UcclleyeMOoM 00J1acTH U ITPOCTABIISIOT pa3Mephl BCeX OJIOKOB;

F) BbIUCPYHBAIOT o0acThb HCCICOOBAaHUA B YCHOBHOﬁ CUCTCMC KOOpJAMWHAT & ,) , KOrga BCC

0JIOKM MPUHUMAIOTCS OJJHOTO U TOTO ke pa3mepa. [IpocTaBisioT KOOpAUHATHI BEPIIKH MOJIUTOHOB,
OTPAHUYUBAIONINX YUACTKU OOJIACTH C PA3TUYHBIMHU TEIUIONPOBOJIHOCTSIMH, U KOOPIUHATHI BEPIIHH
MHOTOYT'OJIbHUKOB, 00pa3yIoUIiX IpaHuIlbl uccaeayeMoit o0aact. HyMepyroT yuyacTKy U IpaHUIbI
ucciaeayeMon 00J1acTy U MOANKMCHIBAIOT BEPIIMHBI 00JIacTel TEIIONMPOBOJHOCTEH, TeMIiepaTyp (MiIu
TEIUIOBBIX MOTOKOB) Ha FPaHUIIAX WU OKPY>KAIOIIEro BO3ayXa U K03 PHUIIMEHTOB TEIIOOTAAYH;

1) TIOJIB3YSICh IBYMsI YepPTEKaMH, BBITIOJIHEHHBIMU 110 "B" 1 "I, 1 PYKOBOJICTBYSCH CTaHIApPTHON
(0OBIYHOM) TIOCITIEOBATEIHFHOCTRIO PACIIONIOKEHHUS, COCTABIISIOT KOMIUIEKT YWCJICHHBIX 3HAYCHUN
UCXOIHBIX JaHHBIX i1t BBoda B [1K.

Ilpumep pacuema 1

TpeOyeTcss  ompenenuTh  NPUBEACHHOE  CONPOTHUBICHHWE  TEIIoONepenade  TPEXCIOWHOM
METAJUTNYECKON CTEHOBOMW IMAHENH U3 JINCTOBBIX MATEPHUAIOB.

Hcxonabple naHHbIE

1. Konctpykuus mnanenu u3oOpakeHa Ha pucynke M.l. OHa COCTOMT W3 JBYX CTalbHBIX
PO MIMPOBAHHBIX JTUCTOB ¢ KOAhHHUIHEHTOM TerutonpoBoHocTH 58 BT1/(M-°C), MeX 1y KOTOPBIMU

pa3MelieHsl MuHepajoBaTHble IIMTH "PokByn" motHocThIO 200 krim’ ¢ k02 unreHTOM
tertonpoBoAgHocTH 0,05 B1/(M:°C). JIMCTBl cOeaUHSIOTCS MEXIY co00il CTalbHBIMU MPOPUISIMU
yepe3 OakeIM3UpOBaHHbIE (aHEpHblE MPOKIAAKH TOJNIMHOM & MM ¢ KO3(pPHUIHEHTOM
teronpoBoaHoctH 0,81 B1/(M-°C).

2. B pacuere npUHATHI CIEAYIONIME YCIOBHS Ha CTOPOHAX OTPAXKIACHHUS:



CHAPYKH - Ly = 30 CH o, = 23 BTI(M2-° C:l;
= 7 ° = 2a
BHYTPH - iy = 20°CH oy, =5,7 BTJ’(M : C).

[lopsnok pacuera

Ha mpouecc rtemionepenadun B paccMaTpuBaeMOU KOHCTPYKLHMHM OKAa3bIBalOT CYLICCTBEHHOE
BJIIMSIHUE CTaJIbHbIE MPOQUIN, COEIUHAIONE TPO(YUINPOBAHHBIE JINCTHI OOIIKUBKYU APYT C IPYTOM U
oOpasylolle Tak Ha3blBaéMble MOCTHKH Xousiofa. Iy pa3pblBa 3TUX MOCTHKOB X0J0Ja Mpoduin
IPUCOEAMHEHbl K JHUCTaM 4epe3 (aHepHbIE MPOKIAJKUA. YYacTOK KOHCTPYKLHUU C pedpom
[IOCEPEIMHE BO3MOKHO BBIICIIUTD JUIs pacueTa TEMIIEPATYpPHOI'O MOJIA.

TeMnepaTypﬁoe mojie pacCMarpuBacMoro ydacTka JIBYXMCPHO, TaK KaK pacClpeaciiCHUC
TEMIICPATYPhbI BO BCEX INIOCKOCTAX, MapaAJUICIIbHBIX IIJIIOCKOCTH MOMEPCHYHOI'O0 CCYCHHA KOHCTPYKIIHHU,
OJJWUHAaKOBO. HpO(I)I/IJII/I B OCHOBHOM 4acCTH HaxXoIdATCd Ha paCCTOAHUN 2M OJUH OT ApYyTOoTro, IO3TOMY
IIpu pacyeTe MOXKHO YYCCTh OCb CUMMETPUHN ITOCPEANHE 3TOI0 PACCTOAHUA.

Uccnenyemas obnacts (pucyHok M.1) umeer ¢popmy npsMOyrojbHHUKA, IBE CTOPOHBI KOTOPOTO
SIBJIIOTCSL €CTECTBEHHBIMM TIPAaHUIAMM OTPAKAAIONMICH KOHCTPYKIMH, HA KOTOPBIX 3aJar0TCs
YCIIOBUS TEIUIOOOMEHA C OKPY>KalOIIeH Cpe/ioi, a OCTaIbHbIE JIBE - OCSIMH CUMMETPHH, Ha KOTOPBIX
BO3MOYKHO 3a/1aBaTh YCJIOBHSI MOJHON TEIUIOM3OJSALUH, T.€. TEIUIOBOW MOTOK B HANpaBJIEHUH OCU
(X, paBHBIN HYJIIO.
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1 - MUHEpaJIOBAaTHBIE TUTUTHI; 2 - MPO(HINPOBAHHEIC CTATHHBIC TIPODHUIIH;
3 - cranpHbIe Tpoduay; 4 - (haHepHBIE MPOKIIATKHA

Pucynok M.1 - KoHCTpyKIIUsi TPEXCIOMHOM MaHEeIn U3 JIMCTOBBIX MAaTEPUAIOB U YEPTEXK

uccieayemMon ooiacTu

Hccnenyemas obnacTh mis pacdera corjiacHo M.3 Obiia pacuneHeHa Ha 1215 snemeHTapHBIX
0JIOKOB C HEpAaBHOMEPHBIMHU MHTEPBAIAMHU.



B pesynprare pacuera aByxmepHoro temreparypHoro mnoijigs Ha I[IK mosrydeH ocpeaHeHHbIN
TEIJIOBOM TOTOK, MNPOXOJSALIMN 4Yepe3 paCCUMTAHHBIA YYacTOK OTpa)Jaroulell KOHCTPYKILUH,

paBHbIi {!=32,66 BT. [Tn0111a16 pACCYNTAHHOTO yUaCTKA COCTABISCT A = 2 M

[IpuBeneHHOE COMPOTUBIICHUE TEIUIONEpeaaye pacCYuTaHHOro (hparmenTa o ¢popmyie (M.1)
RL = (20 +30)(2/32,66) = 3,06 m* -~ C/Br.

Jis  cpaBHEHHS CONPOTUBIIEHHE TEIUIONEpeJade BHE TEIIONPOBOJHOTO  BKIIOUCHHUS,
onpeneneHHoe 1o Gopmyie (8), paBHO

Ry =123+00008/55+017/0,05+0,0008/58+1/8,7 =356 u?*CBr.

TemnepaTypa BHyTpeHHEH HOBEPXHOCTU B 30HE TEIUIONPOBOAHOIO BKIIOYEHHA 10 pacyeTy Ha
IIK pasHna 9,85 °C. IIpoBepuM Ha yCIIOBHE BBINAACHUS KOHJACHCATA MPH fny = 20°C My, =55% .

CornacHo mnpunoxenutro P Temneparypa Touku pocsl £3=10,7 °C, uTO BBILIE TEMIEPATYypHI

MOBEPXHOCTU MO TEIUJIONPOBOJAHOMY BKJIIOUECHUIO, CIEAOBATENIbHO, MPU PACUETHOM TemIeparype
HapyxkHOro Bo3ayxa -30 °C OyneT BbllaZieHHe KOHACHCaTa U KOHCTPYKIUS HyKAaeTcs B JopaboTKe.

PacueTHyto TemnepaTypy Hapy»KHOTO BO3[yXa, P KOTOPOil He OyJeT BhINa/JeHus KOHAEHCaTa,
CJIeZlyeT ONpeAesaTh 1o Gpopmyiie

v

Loyt = ims ~ [[ Ling Loy )"{[ Emg ~ Tint :]] I:f':'nf - zri:] =
= 20-[(20+30)/(20 - 9,89)](20 - 10,7 )= —25,8°C.

M.4 Tlpu NOAroTOBKE K PEHICHHUIO 3aJlad O CTAIIMOHAPHOM TPEXMEPHOM TEMIIEpaTypHOM MOJe
BBITMOJIHSIOT CIEAYIOMINN alrOPUTM:

a) BBIOMparoT TpeOyembli Jid pacuera y4yacTOK OTrpa)<Iarolield KOHCTPYKILHHU, TPEXMEPHBIH B
OTHOIIEHUHU paclpeiesieHusl TeMneparyp. BoeruepunBaroT B Maciitade Tpu NPOEKLUU OTpaskJatoiiei
KOHCTPYKIHWHU U TPOCTABIISIIOT BCE Pa3Mephl;

0) cocTaBIAIOT cxeMy pacueTa (pucyHok M.2), BeluepurBasi B aKCOHOMETPUUECKON MPOEKIUU U
OTpeIeIEeHHOM MacIiTade M3y4aeMylo YacTh OTpa)kAarolield KOHCTPYKIMH. I[lpu 3TOM clokHBIE
KOH(HUTYpary y4acTKOB 3aMEHSIOT 00Jiee MPOCTHIMH, COCTOSIIIUMH W3 Tapaienenuneaos. [Ipu
TaKOl 3aMeHe HEOOXOJMMO YYHUTHIBATh BIHSAIONIME B TEIUIOTEXHUYECKOM OTHOIICHUU AETau
KOHCTPYKITMU. HaHOCAT Ha 4epTek TpaHMIlbl 00JIaCTH UCCIEIOBAHUS U OCH KOOPJWHAT, BBIICIISIOT B
BUJIE TAapaUICTIENIUINEOB YUYAaCTKH C Pa3IMYHBIMU TEIJIONPOBOJAHOCTAMM, YKA3bIBAIOT YCIOBHS
Ter0o0OMeHa Ha TpaHMIIax U MPOCTABISIOT BCE Pa3MEPHI;

B) PAaCWIEHSIOT OO0JIACTh WCCIENOBAaHHS Ha JJIEMEHTApHBbIC MapajUIeICMUIeIbl IIOCKOCTIMH,
napajuIeIbHBIMA KOOPIUHATHBIM IIOCKOCTAM XY, Z0F FUZ  (pucyHok M.2), BBIACISAS OTACIBHO
YYaCTKH C Pa3IMIHON TEIUIONPOBOJIHOCTHIO, BBIUCPUYHMBAIOT B MAacCIITade CXEMy pacuICHCHHS
HCCIIeTyeMOl 00JIacTH Ha dTIEMEHTApHBIC MapaIeIeMUIeIbl H IPOCTABISIOT Pa3MEPHI;



T') BRIYEPUYHUBAIOT TPU MPOEKIUU OOJACTH MCCIEIOBAHNS Ha KOOPIWHATHBIE TUIOCKOCTH B yCIIOBHOM

CUCTeME KoopauHAT A .Y ,Z , TONb3YysACh CXeMaMH, BBITOJIHEHHBIME coryiacHo "0" m "B". Korma

BCE DJIEMEHTApHbIC Mapajuleenune/ibl MPUHUMAIOTCS OJHOTO M TOTO K€ pa3Mmepa, MPOCTaBISIOT
KOOPJMHATH BEPIIMH TPOSKIUH MapaieNennne1oB, OTPaHMYMBAIONINX YYAaCTKH O00JacT C
pa3IMYHBIMH  TEIUIONPOBOJHOCTSMHM, W MPOEKIUH  IUIOCKOCTEH, OOpa3yIoUmMX TpPaHMIbI
uccienyemoit oonactu. [loanuceIBalOT BENMYMHBI TEIIONPOBOJHOCTEH, TeMIepaTypy Ha rpaHHIax
WM OKPY’KAIOMIET0 BO3/1yXa ¥ KO PUIIMEHTHI TEIIIOOTIAuH;

I TaBJISAKOT MIIJICKT UCXOAHBIX JAHHBIX, [TOJIb3YiACh CXEMaMH B I, JJI1 BBOJA B .
COCTaBJISAIOT KO €KT UCXO a , ToJIB3ysick cxemamu "0", "B", "'1", ozna B IIK
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Pucynok M.2 - KoHCTpyKIHs MaHeIn COBMEIEHHOM KPBIIIU (a) B cXeMa pacyeTa IMaHeln
COBMEIIEHHOM KpbIiH (0)
Ilpumep pacuema 2

OmpenenuTh MpHUBEAEHHOE CONPOTHBIICHHE TEIUIONepeiaye MaHelId COBMEIIECHHOW KPBIIIH,
BBIMIOJTHEHHOM U3 PeOPHUCTHIX KEJIe300€TOHHBIX 000JI0UEK.



Hcxomgnpie maHAbBIC

1. KoHcTpykius naHenu coBMeIIeHHOM Kpolu (pucyHok M.2) pasmepom 3180x3480x270 mm
MPEJICTaBIISIET B CEUCHUH TPEXCIONHYI0 00070uKy. HapyXHbIN U BHYTpEeHHUI clloN ToNmuHON 50 u
60 MM u3 xene3oberoHa c koddpdunuentom TeronpoBonHoctd 2,04 Bt/(m-°C). Cpennuit
TEIUIOM30JISIIMOHHBIN CI0M M3 MEHOMOIUCTUPOIBHBIX IIUT ¢ KO3(pPULHMEHTOM TEII0npOBOJHOCTH
0,05 Bt/(m-°C). Kaxxnas u3 oboyouek uMeeT napauieiabHble OAUH Apyromy Ha pacctosHuu 700 MM
pebpa mo 60 u 40 MM, HOXOASIIME 10 CEPEOUHBI TEIJIOU3OISIUOHHOTO cios. Pebpa obomouek
B3aMMHO TEPHEHAUKYJSPHbI U, TaKUM 00pa3oM, KaxJIoe peOpo OAHON 00O0JOYKU NMPUMBIKAET K
pebpy apyroit obonouku Ha riomanke 60x40 mwm.

2.B pacucTe IMPUHATHI CJICAYIOIINUC YCIIOBUA HA MTOBEPXHOCTAX OIpaXACHUA
CHAPYKN - £,y = —40°Cma,, = 23 Brfm2C);
BHYTPH - Ly = 21°C oty = 87 Bri(m? °C).

[lopsnok pacuera

[Ipoiecc Terutomepenayn TaKOM — OTPaXKAAIOLIEH KOHCTPYKUMH TpPEXMEpEH, TaK Kak
pacrpeneieHue TeMnepaTyp OmNpeaesseTcss He TOJIbKO MOTOKAMH TEIUIOTHI, NepIeHANKYIIPHBIMU
IUIOCKOCTH OTPaXXJeHHs, HO M TIOTOKaMU TEIUIOThl B ero Imiockoctd. llome Temmeparyp
CUMMETPHYHO OTHOCHTEIBHO KOOPIWHATHBIX IUIOCKOCTEH, IMOITOMY ISl pacdera BO3MOXKHO
BbIpe3aTh HCCIeTyeMyI0 0071acTh KOHCTPYKIMU IJIOCKOCTSMH, apajjieIbHbIMU KOOPAUHATHBIM (Ha
pucynke M.2, a mnomedeHo OykBamu ANSC). Ha pucynke M.2, © mnpeacTaBieHO
aKCOHOMETPHUYECKOE HU300paKeHHe HTOM 4YacTh KOHCTPYKLUMH. YCIOBHMS TEIIOOOMEHa: Ha
wiockoctsix AL CCOA BE DD CCME'E TenuioBble  TIOTOKH, TEPICHIUKYJISPHBIC OCSIM

koopauHat X w (¥, paBHBl HymI0; Ha TwiockocTsax ACED wOCME'I) BO3MOXKHO 3amaTh
TpaHUYHBIC YCIIOBUS BTOPOTO POJIA:

- 1u1st mnockocth ACEBDE = —40°Cu aryyy = 23B1/ (M2-°C);

- auist mnockoeth O B LN gy = 21°Cw oy = 8,7 B/ (M2-°C)

CornacHO HPHUHATON METOJUKE pacueTa TPEXMEPHOro TEMIIEPaTypHOIO MOJIs HCCIeTyeMast
obyacTh pacwieHseTcs Ha 3528 aeMeHTapHbBIX napaienenuneaoB. Pacuer Bemonnsercs Ha [1K. B
pe3ysibTaTe pacuera IOJIydaeM OCPEJHEHHBIH TemmoBoi moTok (/=3,215 Br. Ilmomans

paccumnTanHoro dparmenta A = 0,37-0,38 = 0,1406 1°.

[IpuBeneHHOE COMPOTHBICHHWE TEIIONEpeade pPACCUUTAHHOTO Yy4acTKa M BCEH MaHeNH
omnpenensercs no Gopmyne (M.1)

R =[(21+4010,1406]/3,215 = 2,668 m* -~ C/BT.
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NMPUMEPbLI PACYETA KO3®®ULIMEHTA '!'EI'IHOTEXHI/I‘-IECKOI?I OOHOPOOHOCTHU
OrPAXAAKLWNX KOHCTPYKLWUU NO TABJINYHBIM 3HAYEHUAM
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Pucynoxk H.1 - CxeMbl TEIIONPOBOAHBIX BKIIOUEHUN B Orpa)kAaoINX KOHCTPYKIIUSIX

H.1 PACYET KOD®DUIIMEHTA TEIUIOTEXHUYECKOU OJJHOPOJHOCTH # TIO
®OPMYJIE (12)
HACTOSIIIETO CBOJIA TTIPABUJI



Tabnuua H.1 - Onpenenenne ko3 duumenta i;

Cxema A A Kosdpdumment k; npu ¢ I3 (pucynox H.1)
TEIUIONPOBOIHO
T'O BKJITFOUYCHUS
1o pucysky H.1
01 | 02 | 04 0,6 0,8 1 1,5 2
I 2 102 | 1,01 1,01 | 1,01 1 1 1 1
5 1,16 | 1,21 A 1,07 | 1,05 | 1,04 | 1,03 | 1,02 | 1,01
10 133 /125115 11 | 108 | 1,06 | 1,04 | 1,03
30 163 | 1,47 | 127 1,18 | 1,14 | 1,11 | 1,07 | 1,05
I 10-40 | 265 22 | 1,77 | 16 | 1,55 - - -
Il 0,25 2 1,02 | 101 101 | 1,01 | 1,01 | 1,01 | 1,01 1
Ipu =/ d
5 1,12 1 1,08 | 1,05 1,04 | 1,03 | 1.03 | 1,02 | 1,01
10 1,18 | 1,13 | 1,07 | 1,05 | 1,04 | 1,04 | 1,03 | 1,02
30 1,21 1 116 | 1,1 | 1,07 | 1,05 | 1,04 | 1,03 | 1,02
0,5 2 105 104 | 1,08 1,02 | 1,01 | 1,01 | 1,01 | 1,01
5 1,28 | 1,21 | 1,13 | 1,09 | 1,07 | 1,06 | 1,04 | 1,03
10 142 | 134 | 122 1,14 | 1,11 | 1,09 | 1,07 | 1,05
30 162 1 149 13 | 1,19 | 1,14 | 1,12 | 1,09 | 1,06
0,75 2 1,06 | 1,04 | 1,08 | 1,02 | 1,02 | 1,01 | 1,01 | 1,01
5 125 12 | 114 11 | 108 | 1,07 | 1,05 | 1,03
10 153 | 142 125 116 | 1,12 | 1,11 | 1,08 | 1,05
30 185 165 138 124 | 1,18 | 1,15 | 1,11 | 1,08
v 0,25 2 1,03 | 1,02 | 1,02 | 1,01 | 1,01 | 1,01 1 1
ITpu &/ d
5 1,12 | 1,20 H 1,07 | 1,05 | 1,04 | 1,03 | 1,02 | 1,01




10 1,2 | 116 11 | 1,07 1,06 | 1,05 | 1,03 | 1,02

30 1,28 | 1,22 | 1,14 | 1,09 | 1,07 | 1,06 | 1,04 | 1,03

0,5 2 1,07 | 1,05 | 1,04 1,03 | 1,02 | 1,02 | 1,01 | 1,01

5 132 1125 117 | 1,13 | 1,1 | 1,08 | 1,06 | 1,04

10 154 | 142 127 1,19 | 1,14 | 1,12 | 1,09 | 1,06

30 1,79 1 161 | 138 1,26 | 1,19 | 1,16 | 1,12 | 1,08

0,75 2 1,07 | 1,05 | 1,04 1,03 | 1,02 | 1,02 | 1,01 | 1,01

5 13 | 128 | 1,18 | 1,14 | 1,11 | 1,09 | 1,07 | 1,05

10 164 | 151 133 123 | 1,18 | 1,15 | 1,11 | 1,08

30 205182 15 | 133 125|121 116 111
[Tpumeuanue - O603HaYCHHS TPHUHSITHI 110 pucyHKy H. 1.
Ilpumep pacuema

Onpenenuth MNPUBEICHHOE CONPOTHBICHHE TeIUIONepenade MaHedau ¢ 3(PPEeKTUBHBIM

YTCIIIUTCIIEM (HCHOHOHI/ICTI/IPOJI) M CTaJbHBIMU OOIINBKAMH IMPOMBIIIJICHHOT'O 3/1aHUS.

Hcxonabple naHHbBIE

Pazmep nanenu 6x2 M. KOHCTpYKTHUBHBIE U TEIUIOTEXHUYECKHE XapAKTEPUCTUKU MTAHEIH:

TOJIIUHA cTanbHBIX 00muBoK 0,001 M, KO3 PUIMEHT TEIIONPOBOAHOCTH A, = 558 BT/ [M-"C) ;

TOJIIMHA TICHOIIOJIMCTHUPOJBbHOI'O  YTCIIUTECIIA 0,2 M,
A= 0,04 B/ (m-°C).

KOA(PUITMEHT TEIJIOMPOBOIHOCTH

OTOopTOBKAa JIMCTOBOTO MaTepHuajga BAONb MPOTSKEHHBIX CTOPOH IAHENUW MPHUBOAUT K
o0pa30BaHMIO TEIUIONPOBOAHOrO BKmoueHuss tuna II60 (pucynox H.1), umeromiero mmpuHy

a=0,002 m.

COHpOTI/IBJ'IeHI/IH TCIuIonepeaauc BAAJIM OT BKIIIOYCHUSA

BKJIFOUEHHIO !

ITopsinok pacuera

REO?‘!

H 110 TCIIOIIPOBOAHOMY



REO™ =178,7 + 20,001/ 58)+ 0,2/ 0,04 +1/23 = 516 w*-*C/Br -

R;:, =1/87+(20,001+0,2)/58+1/23 = 0,162 u? QBT
3HaveHne 0e3pa3MepHOro napamerpa TeIUIONPOBOIHOTO BKIIOYCHUS Mo Tabuie H.2

ahy, f51,=0,002-58/(0,2-0,04)=14,5.

Tabmuna H.2 - Onpenencane kodddunmenta

Cxema 3HaveHus kodpduuuenra y npu ar,, /&4 (mo pucynky H.1
TEIIONPOBOAHOT
0 BKJIFOUEHHS I10

pucynky H.1

0,25 | 05 1 2 5 10 20 50 | 150

| 0,02 /0,041 0,066 | 0,093 | 0,121 0,137 0,147 0,155 | 0,19

116 - - - 0,09 10,231 0,43 | 0,665 1,254 2,491

Il 0,25 | 0,016 | 0,02 | 0,023 | 0,026 | 0,028 | 0,029 0,03 | 0,03 |0,031
[lpu /d

0,5 /0,036 |0,054 0,072 | 0,083 | 0,096 | 0,102 | 0,107 | 0,109 | 0,11

0,75 | 0,044 0,066 | 0,095 0,122 0,146 0,161 0,168 | 0,178 0,194

v 0,25 /0,015 0,02 | 0,024 0,026 | 0,029 | 0,031 0,033 | 0,039 0,048
ITpu « /&

0,5 /0,037|0,056 0,076 | 0,09 |0,103| 0,12 |0,128 0,136 | 0,15

0,75 /0,041 0,067 | 0,01 0,13 | 0,16 | 0,176 0,188 | 0,205 | 0,22

[To Tabmunie H.2 mo nHTEpNONAIIMY ONIpEACIsieM BETHUUHY Y
w=0,43+[(0,665-0,43)4,5]/10=0,536.
Koadduuuent ; , mo popmyie (13)
k; =1+0,5360,22 /{0,04:0,002:5,16) = 52,94,

KoaddumuenT TermnorexHundeckoi 0THOPOTHOCTH MaHeu 1mo ¢hopmyde (12)



ro=1/{1+[516(12:0,162)1,002:6-52,94} = 0,372,
[IpuBenenHoe conpoTuBiaeHUe Terionepeaayde mo dpopmyde (11)
R} = 0372516 =1,92m%“C/Br

H.2 PACUET KOD®OULMEHTA TEIUIOTEXHUYECKOU OJJHOPOJJHOCTH » IO
®OPMYIJIE (14)
HACTOSIIIEI'O CBOJIA TTPABIJI

Ilpumep pacuema

OnpenenuTh MPUBEIEHHOE CONPOTHBIECHUE TEILIONepeaaue & OIHOMOIYJILHOM TpeXcoiHO

JKEJIe300€TOHHOM MaHe N Ha THOKMX CBSA3SX C OKOHHBIM MPOEMOM KPYITHOMAHEIBHOTO )KHIIIOTO JIoMa
cepun I11-133.

HcxoaHble naHHbIE

[Tanens Tommuuoi 300 MM COIEPKHT HAPYXHBIM M BHYTPEHHHH >KeJIe300€TOHHBIC CIIOH,
KOTOpPBIC COCAWHEHBI Mexay co0oil JByMsi TogBeckamu (B TIPOCTEHKAaX), IMOJKOCOM,
pacroI0KEHHBIM B HU)KHEW 30HE MOJOKOHHOTO y4dacTKa, U pacrnopkamu: 10 - y TOPHU3OHTaJIbHBIX
CTBHIKOB U 2 - B 30HE OKOHHOTO oTKOca (pucyHok H.2).
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1 - pacniopku; 2 - ets; 3 - MOJBECKH;
4 - 6eToHHBIC yTOMIIEHUS (& =75 MM BHYTPEHHETO JKeJIe300€ TOHHOTO CJI0s1); 5 - TTOJIKOC

Pucynok H.2 - KoHCTpyKIHs TpeXCIIOWHON aHEIN Ha THOKUX CBS3SIX

B Tabnuue H.4 npuBeneHsl pacyeTHbIC TapaMeTpPhl TAHEIH.

B 30He noJBECOK U MeTenh BHYTPEHHUI OCTOHHBIN CIIOH MMEET yTOJNIICHHUS, 3aMEHSIOIINE YaCTh
CJIOS1 yTEIIIIUTEIIS.

[Topsanok pacuera
KoucTpykuus  orpakaeHuss  COACPKHUT  CIEAYIOUIME  TEIUIONPOBOAHBIE  BKJIIOUCHHUS:
TOPU30OHTAILHBIE U BEPTUKAIBHBIC CTBHIKM, OKOHHBIC OTKOCHI, YTONIIEHUS BHYTPCHHETO
JKEJI€300€TOHHOTO CJI0sI ¥ THOKHE CBSI3U (ITOJBECKHU, TTOJIKOC, PACIIOPKH ).
Jna onpenenenus kodpduumeHTa BIUSHUS OTIECNbHBIX TEIJIONPOBOJHBIX  BKIIOUYCHHIM
NpeBapUTEILHO paccunuTaeM 1o ¢opmyiie (7) TepMUUIECKUE CONPOTUBICHUS OTICIHHBIX YYaCTKOB

IHaHCIn:

B 30HE YTOJIIICHHS] BHYTPEHHETO KEJIe300€TOHHOTO CIIOs
Ry=0175/2,04+0,06/0,042+0,065/2,04=1546 ME-"CIBT;
10 TOPU30HTAIIBHOMY CTBIKY
Rﬁq = 0,1/2,04 + 0,135/ 0,047 + 0,065/ 2,04 = 2,95m°-°C/Br ;
M0 BEPTUKAJILHOMY CTBIKY
R}-’n = 0,175/2,04 + 0,06/ 0,047 + 0,065/ 2,04 = 1394 m?-°C/Br ;
TEPMUYECKOE COTIPOTUBIICHUE TTAHEIU BAAIH OT TETUIOMPOBOIHBIX BKIIOUYEHUN
R =0,1/2,04 + 0,135/ 0,042+ 0,065/ 2,04 = 3,295 u? *C/Br.
VY c10BHOE CONPOTUBIIEHHUE TEIUIONEPEIAU€ BIaIM OT TEIJIONPOBOJHBIX BKIOYEHHUH
RET" =1/87+3295+1/23=3453 w2 CiBT .

Tak Kak maHeab UMEET BCPTUKAJIBHYIO OCb CHUMMETPHUH, TO OMMPECACIICHUEC NOCICAYIOIINX BEJIMYNH
OCYHICCTBIIACM IJIAA IIOJIOBHUHBI ITAHCIIN.

OHpC,Z[eJ'II/IM iomaib IIOJIOBHHBI ITIAHCIN oe3 ydeTa rmpoemMa OKHa



Ay =05(282,7-148151) = 2,66 m°.
Tonmuua nanemu &,,=0,3 m.

OnpenenuM muomane 30H BAusHUA A; ¥ ko3dduuMeHT f; U1 KaKIOro TEIUIONPOBOAHOTO
BKJIIOUEHHUS TAHEN:

ISl TOPU30HTAIBHOTO CTHIKA
Rj%q { Ri"™ =2,95/3,295=0,895.
I[To Tabnuue H.3 #;=0,1. Ilnomanp 30H6!1 BiusHUS 110 Gopmye (15)
A =0321,25=075u";
JUTSL BEPTUKAIBHOTO CThIKA

R}n FRE =1,394/3,295= 0423,

Tabmuua H.3 - Onpenenenue ko3puunenta BausHus f;

Bun Kospduuuent nusaus f;
TETUTOTIPOBOTHOTO
BKJIIOUEHUS
Crpiku bes C npuMBIKaHHEM BHYTPEHHHX
MIPUMBIKAHHS OTpaXXIeHUI
BHYTPEHHUX
OTpAXKICHUHN
bes pedep | C pebpamu TONMMUHON, MM
10 20
R f RET
1 u Gonee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19
0,7 0,02 0,2 0,24 0,26




0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55
OKOHHBIE OTKOCHI bes pebdep C peOpamul TONIIUHOM, MM:
10 20
Spid,:
0,2 0,45 0,58 0,67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0,41 0,48
0,6 0,23 0,34 0,41
0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28
R, PR
0,9 0,02 - -
0,8 0,12 - -
0,7 0,28 - -
0,6 0,51 - -
0,5 0,78 - -

I'ubkue cBa3n AUaMCTpPpOM, MM:

4

0,05

6

0,1




8 0,16 - -
10 0,21 - -
12 0,25 - -
14 0,33 - -
16 0,43 - -
18 0,54 - -
20 0,67 - -
[Ipumeyanus

1 B Ttabnune npuBeneHb! Rf,m,Rcm,R} - TEPMHUYECKHE CONPOTHUBIICHUS,

Mz-"CfBT, COOTBETCTBEHHO IMaHEJIM BHE TEILIONPOBOJHOTO BKIIOYCHHUS, CTHIKA,
YTOJIIIEHUSI BHYTPEHHETO >KeJIe300€TOHHOTO CJIOS, OompenessieMble o dopMyrie
(8); & md, - paccTOsSHHMSA, M, OT IPOIOIBHON OCH OKOHHOM KOPOOKH JI0 ee Kpasi
Y JI0 BHYTPEHHEH MOBEPXHOCTH TTAHEIIH.

2 IIpoMexxyTouHbIe 3HAYEHUS CIIEAYET ONPEACISATh HHTEPIIOAIUECH.

ITo Tabmuue H.3 #;=0,375. Ilnomane 30H6! BIusHUA 110 Gopmyite (15)
4 =0328=084m";

JUI1 OKOHHBIX OTKOCOB IIpH BIF =0,065 M n Elw =0,18 M, nmo Tabmuue H.3 #;=0,374. Ilnomans

30HBI BJIMAHUA ITIOJOBHHBI OKOHHOI'O IIpo€Ma C Y4YCTOM YIJIOBBIX YYAaCTKOB OIPCACIACTCA I10

dopmyie (16)
A =0,5[20,3(1,53 +1,56) + 3,14:0,3°] = 1,069 n? :

U1 OETOHHBIX YTOJIIICHUI BHYTPEHHETO XKeJIE300€TOHHOTO CJIOSI B 30HE MOJIBECKU U METIIN MPU
RJJ { R =1,546/3,295=0,469 1o Tabnuue M.3* f;=0,78. CyMMapHy[O IUIOIIa/b 30HbI BIMSHHUS

YTOJIIEHUH TTOJIBECKH U TIETJIM HaXoAuM 1o ¢opmyne (17)

4 =(0,6+203047+0,1)+(02+03+01)x (0,42 +0,3+0,075) = 1161m°;

* Bepoarno ommuOka opuruHana. Craenyer uutare "mo Tabmuue H.3". - Ilpumeuanue
"KOJEKC".



JUIs TIOJIBECKH (AuaMeTp cTepxkHs 8 MMm) mo tabauue H.3 7;=0,16, miomans 30HbI BIMSAHUA 1O
dopmyne (17)

4 =(013+03+0,1480.4+203)=057u?;

11 ofiKkoca (uametp crepxHs 8§ mm) o Tabnuue H.3 7;=0,16, mo popmyne (17)

A ={013+03M0,22+03+0,09)= 0,227 u° ;

1S pacriopok (nmuametp crepxHs 4 mm) no Tabmaune H.3 7;=0,05.

IIpu ompeneneHuu cyMMapHOW IUIOLIAAM 30HBI BIUSHUS IMATH PACHOPOK CIEAYeT YUUTHIBATH,
YTO IIMPUHA 30HBI BIUSHUSA CO CTOPOHBI CTBIKA OrpaHU4eHa KpaeMm nanenu u cocrasisiet 0,09 m. I1o
dopmyie (18)

A =503+0300,3+0,09) =117 1,

Paccunraem » no hopmyne (14)

=071,

= lf{l +[2 f[3,453-2,66)]-[

0,640,375+ 0,750,1+ L,065-0,374 + 1161075 +
+ 057016+ 0227016 + 1,17-0,05

[IpuBeneHHOE COMPOTUBIICHHE TEIUIONEpeIaue MaHeu onpeaeauM mo gopmyse (11)

Rl =0713453 =245 u? /BT,

Ta6numa H.4
Marepuain cnost pp, KT/ 3| Mg, Tomnmuua cios, MM
B/ (1 C)
Bpamu oT| B 30HE |ropuso | BEpTH-
BKJIIOYUEH | IOABECK | H- |KaJILHEBI
15051 UHU |TaJbHBI| ¥ CTHIK
HETIN | ¥ CTBIK
Hapy>xHblii xene300eTOHHBIH 2500 2,04 65 65 65 65
clon
Teruton30IAMOHHBII CIION - 40 0,05 135 60 - -
MEHOMOJIUCTUPOIT




MuHepanoBaTHBIC BKJIA IBIIIN 150 0,075 - - 135 60

BryTtpennnii xxene3oberonnsiii| 2500 2,04 100 175 100 175
cII0M1
I[MPUJIOXXEHUE I1
(oOs3aTenbHOE)

ONPEAENEHME NPUBEAEHHOIO COMNMPOTUBJIIEHUA TEMNNONEPEAAYE
HEOOHOPO[OHbIX YHACTKOB TPEXCINOWUHBLIX MAHEJIEU U3 NINCTOBbLIX
MATEPUWAINOB

B 30Hax coeMHUTENBHBIX 3JIEMEHTOB TPEXCIOWHBIX MaHEeIeH U3 JIUCTOBBIX MaTepHaioB (TaBpOB,
JBYTaBpOB, IIBEUIEPOB, < -00pa3HbIX MNpoduiIeH, CcTepkHEH, OO0JITOB, OOPAMIISAIOIIMX TOPLEI
HaHeJe SJIEMEHTOB M Ipouee) YCIOBHO IOJIaraeTcsi, 4TO TeIuIoNepenadya 4depe3 OrpakIeHHe
IOPOUCXOAUT JBYMsI MyTsAMHU: MpeoOriajaromas - 4epe3 MEeTAIMYECKHE BKIIIOUEHUS M 4epes
yTeIuTENb. Takoe pacujleHEHHE TEIJIOBOIO II0TOKA IIO3BOJIAET IIPEICTAaBUTH IPOXOKICHHE
TEIUIOTHI Yepe3 ILIeNb, COCTOSAIIYI0 M3 IMOCIEN0BATEIbHO M NApaJUICIbHO COEJMHEHHBIX TEIUIOBBIX
conpoTuBieHu p;, C/BT, 118 KOTOpo BO3MOXHO paccuuTaTh oOOIIee CONPOTUBJICHHUE IIO

CJICAYIOIINUM 3JICMCHTAPHBIM 3aBUCUMOCTSAM:

p +p =p,"C/Br, (IL.1)

p’ p” P
—{3F - {1+

Up +1/p =1/p,Bri°C, (I1.2)
_[I:I— p
pn'
Ry = pd, m%-°CiBr, (I1.3)

Haubonee pacmpocTpaHeHHBIE TEIJIOBBIE COMPOTUBIEHUS, BCTPEUAIOIIMECS B TPEXCIONHBIX
MaHEeJX U3 JIUCTOBBIX MaTepUANIOB, CJIEyET ONpeAeaTh o Gpopmynam Jis:



1) npuMBbIKaHUS TOJIKU POPUIISA K 00JIUIIOBOYHOMY METAJUIMYECKOMY JIUCTY

B
| % |
5
B
o = 1[2L [l 5 n(pa / 2)]-1/ {4, (IL.4)

rae B =.Jol(n,5)

2
& - KO3 (UIMEHT TEIIOOT/Ia4 IIOBEPXHOCTH MMaHeu, B! (M -°C),

A - TEIUIONIPOBOHOCTD MeTala, BT (M -"C),

2 . o
A= 5L - mnomane 30HB BIUSHUS TEIUIONPOBOIHOTO BKIIOYECHUS, M “, IIUPUHON 5 W JUIMHOM
L ; nng mpoduneit, xorna £ npeBbIIaeT NIMPHHY 30HBI TEIUIOBOTO BIMSHUS Mpouist, £ =1 m;

g - TOJIIUHA OGJ‘II/ILIOBO‘{HOFO JcTa, M,
npu BB 2 >2ehBBI2) = 1.

[Ipy OpUMBIKAHMK TOJNKHA  METANIMYECKOro NpoQmiIsl TEIUIONPOBOJAHOCTBIO A, K

HEMETAJNINYECKOMY JIUCTY C TEIUIONPOBOAHOCTBIO Ay TIPH Ay, 72 Ay
p=pp Mo +p )= 11(A),

p = (31 hyy + 11 ) I(BLY,
p = f0.4+A/Ba) i (2hy,limpu B > & (TL.5)

2) NpUMBIKaHUS TOPIIA METAJUIMIECKOTO CTEPKHS (001Ta) K OOIUIIOBOYHOMY JIUCTY



p = {U[2mddf (B 7, )] - 2/ der),

rJe # - 4yucio OOJITOB HA PaCUETHOMN IJIOIAIH;
A - PafnycC CTEP)KH, M;
r9 - paanyc BIUSHUA O0JITa, M.

Snavenns Gyukuun f(f, A, ) monygaror u3 rpaduka pucyrka I1.1.

Mpu ry >> 7 F(B.A.m)=1[01- 1 )];

(IL.6)
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3) cTeHKHn

(1.7)

p=hi(r,8L)



h

<

st ctenku ¢ nepdopanueit (Kpyrible, NpsIMOYToJIbHBIE, TPEYTOIbHBIE OTBEPCTHs) B (popmyiry

CIEAYECT IIOACTABJIATH
}‘egv = &l

rae £ - koddunment, npuauMaemsii o tadmwmme [1.1, n =ric,p = ¥/ [2-5).

Ta6muua I1.1 - 3Hauenus kodppuunenra £

Y 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
: 0,4 0,932
0,5 0,954 | 0,829
0,6 0,966 | 0,869 | 0,731
0,7 0,973 | 0,895 | 0,777 | 0,638
0,8 0,978 | 0,913 | 0,811 | 0,684 | 0,547 | 0,412 | 0,286
0,9 0,982 | 0,926 | 0,836 | 0,720 | 0,618 | 0,479 | 0,322 | 0,201
1,0 0,984 | 0,936 | 0,856 | 0,750 | 0,625 | 0,491 | 0,355 | 0,226 | 0,107
11 0,986 | 0,944 | 0,873 | 0,774 | 0,655 | 0,523 | 0,385 | 0,249 | 0,119
1,2 0,988 | 0,950 | 0,885 | 0,794 | 0,681 | 0,552 | 0,413 | 0,272 | 0,131
1,3 0,989 | 0,955 | 0,895 | 0,811 | 0,703 | 0,577 | 0,438 | 0,291 | 0,143
1,4 0,990 | 0,959 | 0,904 | 0,825 | 0,723 | 0,600 | 0,462 | 0,310 | 0,155
15 0,991 | 0,962 | 0,912 | 0,838 | 0,740 | 0,620 | 0,487 | 0,328 | 0,166




Jns creHku ¢ nepdoparnueil (KpyriabIMH OTBEPCTHSMHM PAaJUycoM © C PacCTOSIHUEM MEXIy
IIEHTpaMH COCeOHMX oTBepcTuit Zc) B Qopmyny (IL.7) Bmecro A, cleayeT MOICTaBUTH

}‘egv = ‘E}“m :

4) MeTalIM4ecKoro CTEPKHs

o = kit ) (IL8)

5) IpUMBIKaHUS METAIITUYECKOTO CTEPKHS K MOJIKE Mpoduis

f

p=[Infin))i2nh,d)mput >> A, (IL.9)

6) TePMOBKJIAIBIIICH MEXITy OOTUIIOBOYHBIM JINCTOM H MOJIKOW TIPOQUIIS



It

p =TI (Bra )+ 22/ m)]: (I1.10)

7) TEIION30JIALIUOHHOIO CJI0s

p =k i(h AL, (T.11)
IIE Ay - TEIUIONPOBOIHOCTh MaTe€pHala TEIUIOU30IIUOHHOrO cnos, Br/m-°C;

8) HapyHOI U BHYTpEHHEH MMOBEPXHOCTEH MaHeIn
Poxt = 1/ (0oy AY iy = 1/ {ctgye A (I1.12)
Ilpumep pacuema
Orpaxnaroniasi KOHCTPYKIHUS 00pa30BaHa TPEXCIOWHBIMH MaHEIsMU U3 JINCTOBBIX MaTepHajoB
IMUPUHONH 5 =6 M, NPUMBIKAIOUIMX TOPIIAMHU JpPYyr K Jpyry. IlaHemb BBIONHEHAa U3 CTAIBHBIX
OLIMHKOBAHHBIX OOJHMIIOBOYHBIX JHMCTOB TOJIIMHON 1 MM, MeXIy KOTOPBIMH PAaCIOJIOKEH CIIOH

YTCIIUTECIA U3 ICHOIOJUYpPETaHa TOJIIIAHOMN 150 mm. TOpI_IBI IMaHCJIN BBIIIOJIHCHBI M3 TOI'O XC
CTaJILHOTO JINCTa O€e3 pa3pbiBa MOCTHUKA XOJO0J4.

OnpenenuTh NPUBEIEHHOE COMPOTHBICHUE Teronepenade Ky 1 M orpaxnenns (L =1 m).



HcxoaHble naHHBIE

&y = 23 Brfu2 o Crane &y=0,001 m Py = DB ETII:M"jC:l
\\"x

MNeHononwypeTaH
=015 m,

Mps = 0,04 Brin-°C,
A=6x1=6u

'v\ J
5 CoegdHEHHE OEYH TOPUEELIY CTaNbHBIX NMCTOE
Oty = 8,7 Br/m”®°C 8 =0,002m, % = 0,152 1, Ay, = 58 Bri(ne°C)

ITopsnok pacuera
Pacuer TennoBbIX CONPOTUBICHUN

1. ITo ¢popmyme (I1.12) Haiigem TerIoBoe CONMPOTHBICHUE MOBEPXHOCTEH MTaHEIH:

p. = 1/(6:23) = 0,007 °C/Bt

puu‘ = Il"rl:ﬁsr?.} = ﬂ,ﬂlg “CHBT




2. ITo popmyne (I1.4) Halizem TenaoBOe CONMPOTUBICHUE OOIINBOK:

a) Hapy>KHOM

Baxt = fCtaxt /(MB1) = +/23/(58:0,001) = 19,914 wl
P =1f[2-1- 23-58-0,001-ﬁﬁz[l?,?l-ﬂl-ﬁf2)]—1f[6-23)= 0,426 “C/BT,
0) BHyTpeHHEeN
Bt = /5 7/(580,001) = 12,247 ™,
Dy = 1f[2-1- 8,?-58-0,001-5;3[12,24?-6fzj]—lf[ﬁ-a,?) =0,685°C/BT.

3. Ilo dopmyne (I1.7) malimem TeIIOBOE COMPOTHUBIECHHWE CTEHKH, OOpa30BaHHON TOPIIEBBIMH
JUCTAMU:

b, =0,152/(58:0,0021) = 1,31°C/B1.
4. Tlo dopmyie (I1.11) Halizem TErIOBOE COMPOTUBIEHUE TEIIIOU30JIAIIMOHHOTO CIIOS:

Bis = 0,15/(0,04-6-1) = 0,625 °C/Br.

Pacuer OCIH TCITJIOBBIX COHpOTI/IBJIeHI/Iﬁ

1. CymMa mocie1oBaTeIbHO COSMHEHHBIX TEIUIOBBIX COMPOTHBIICHUH TpaBoi BeTBU [(hopmyra
I1.1] paBHa:

Pm = Psa TPw tPs = 0426 +131+ 0,685 = 2421°C/Bt.
2. CyMMapHOe TETUIOBOE COTIPOTHBIICHUE NTapauIeIbHBIX BeTBeH mo ¢opmyite (I1.2) paBHo:
lp=Up, t1ipsy, =1/2421+1/0,625 = 2,013B1/°C,
p=12013=04%7"C/BET

3. Pesynbrupyroliiee NpUBEICHHOE COMPOTHUBICHUE TEIUIONEpeaade OTPaKICHUS BCEeW MaHEeIn
onpeaenum 1o popmye (I1.3)

R =pgd=lpey +p *+pyy A= (0,007 + 0,497 +0,019) = 3,138 > C/Br.

[MPUJIOXEHUE P



(cipaBouHOE)

TEMMNEPATYPbI TOYKWU POCBI :;.°C, ANS PA3MUYHBIX 3HAYEHUA TEMMNEPATYP
ty1 W OTHOCUTENBHOW BIAXHOCTM @y , %, BO3AYXA B MOMELLEHUU

L, C tgs "CIpH @y, Y

40 | 45 50 55 60 | 65 70 75 80 85 | 90 95

5 | -153| - |-12.9|-11,84] - |-996 -911 |-831 -7,62 -6,89 -6,24 -56
14,04 10,83
4 144 -131 - |-10,84|-9,89|-8,99  -811  -7,34 |-6,62 -589 | -524| -4,6
11,93
-3 - - | - 1991 -895|-7,99| -7,16 6,37 |-562 -49 |-424| -36
13,42 112,16 10,98
-2 - - | - -898|-795 -704 -621 | -54 -462| -39 -334 -26
12,58 111,22 10,04
-1 - | - |91 -798 -70|-609 -521 -443|-366 -294 -234| -16
11,61 10,28
0 -9,34|-8,16 | -7,05 | -6,06 | -514 | -426 | -346 | -2,7 |-1,96 -134 -0,62

10,65

1 -9,85|-8,52 | -732 | -6,22 -521|-426 -34 | -258 -182 -1,08|-0,41 0,31

2 -9,07 | -7,72|-6,52 | -5,39 -4,38|-3,44 -25 | -1,74 -097 -0,24| 052 1,29

3 -8,22 | -6,88 | -5,66 | -4,53 -3,52|-2,57 -1,69 | -0,88 -0,08 0,74 | 1,52 2,29

4 -7,451-6,07 | -484  -3,74  -2,7 |-1,75 -0,87 | -0,01 087 1,72 | 2,5 | 3,26

5 -6,66 | -5,26 | -4,03 | -291 -187|-0,92 -0,01 | 0,94 183 2,68 | 3,49 4,26

6 -5,81|-445|-322  -2,08 -1,04|-0,08 094 | 189 28 | 3,68 | 4,48 5,25

7 -5,01|-364-239 -125 -0,21| 087 19 | 285 3,77 4,66 | 547 6,25

8 -4,21 | -2,83 | -1,56 | -0,42 182 | 2,86 | 3,85 | 4,77 | 5,64 | 6,46 | 7,24

9 -3,41-2,02-0,78 0,46 | 166 2,77 | 3,82 | 481 | 574 1 6,62 | 7,45 | 8,24

10 |-262|-1,22/008 | 1,39 | 26 | 3,72 4,78 | 577 7,71 | 76 | 844 9,23




11 |-1,83|-042| 098 | 1,32 | 354 | 468 | 574 | 6,74 | 7,68 | 8,58 | 9,43 | 10,23
12 |-104|044 | 19 | 325 4,48 563 6,7 | 7,71 | 8,65 956 |10,42 11,22
13 |-025| 135|282 | 418 542 | 658 7,66 | 868 | 9,62 10,54 11,41 12,21
14 063 2,26 | 3,76 | 511 ' 6,36 | 7,53 | 8,62 | 9,64 | 10,59 11,52 12,4 13,21
15 151 | 317 | 468 | 6,04 | 7,3 | 848 | 958 | 10,6 |11,59| 12,5 13,38|14,21
16 241 1 408 | 56 | 697 | 824 943 | 10,54 11,57 | 12,56 13,48 14,36 |15,2
17 331 499|652 | 79 | 918 |10,37 11,5 | 12,54 |13,53 14,46 15,36 16,19
18 42 | 59 | 744 | 883 10,12 11,32 | 12,46 | 13,51 14,5 15,44/16,34|17,19
19 509 | 681 836 9,76 |11,06 12,27 | 13,42 14,48 | 15,47 16,42 17,32|18,19
20 6,0 | 7,72 | 9,28 | 10,69 | 12,0 | 13,22 | 14,38 | 15,44 16,44 17,4 18,32|19,18
21 6,9 | 8,62 10,2 | 11,62 12,94 14,17 | 1533 | 16,4 17,41 18,38 19,3 |20,18
22 7,69 | 952 11,12 12,56 | 13,88 15,12| 16,28 17,37 | 18,38 19,36 20,3 | 21,6
23 8,68 110,43|12,03 | 13,48 | 14,82 16,07 | 17,23 | 18,34 | 19,38 | 20,34 21,28 | 22,15
24 9,57 [11,34/12,94 14,41 15,76 17,02| 18,19 | 19,3 |20,35|21,32 22,26 | 23,15
25 110,46 12,75/13,86 | 15,34 | 16,7 | 17,97 | 19,15 | 20,26 21,32 | 22,3 | 23,24 | 24,14
26 |11,35/13,15 14,78 | 16,27 | 17,64 18,95 | 20,11 | 21,22 22,29 23,28 | 24,22 | 25,14
27 112,24 114,05 15,7 | 17,19 |18,57 19,87 | 21,06 | 22,18 | 23,26 | 24,26 | 25,22 | 26,13
28 13,13 /14,95 16,61 | 18,11 | 19,5 | 20,81 | 22,01 1 23,14 | 24,23 125,24 | 26,2 | 27,12
29 14,02 15,86|17,52| 19,04 20,44|21,75 22,96 24,11 252 26,22| 27,2 | 28,12
30 14,92 16,77 18,44 19,97 21,38 22,69 | 23,92 125,08 | 26,17 | 27,2 | 28,18 | 29,11
31 115,82/17,68|19,36 | 20,9 22,32 23,64 | 24,88 | 26,04 | 27,14 /28,08 29,16 | 30,1
32 116,71/18,58| 20,27 | 21,83 | 23,26 24,59 | 25,83 @ 27,0 | 28,11 29,16 30,16 | 31,19
33 17,6 119,48 21,18 | 22,76 | 24,2 | 25,54 | 26,78 | 27,97 | 29,08 | 30,14 | 31,14 | 32,19
34 118,49/20,38] 22,1 | 23,68 | 25,14 /26,49 | 27,74 | 28,94 | 30,05 31,12 32,12 | 33,08




35 119,38 /21,28 23,02 24,6 26,08 27,64 28,7 129,91 31,02 32,1 33,12 34,08

* CootBercTBYyeT opuruHaiy. - [Ipumeuanue "KOJEKC".

[TPUJIOXXEHUE C
(cpaBOYHOE)

3HAYEHUA NAPUMANBHOIO AABNEHUSA HACBILEHHOIO BOAAHOIO NAPA £,
Na, ANA PA3JNIMYHbIX 3HAYEHUU TEMMNEPATYP NPU £=100,7 kNa

Tabmumna C.1 - 3HaueHUs MApIUAIBHOTO JABJICHUS HACHIIMICHHOTO BOJsHOrO mapa £, Ila, mis
temneparypsl £ ot 0 1o munyc 41 °C (Hazno ab10M)

£,°C X £,°C ) £,°C K £,°C E £,°C E

0 611 | -54 | 388 | -10,6 | 245 -16 151 | -23 77

-02 | 601 | -56 | 381 | -10,8 | 241 @ -16,2 | 148 -235| 73

-04 | 592 | -58 | 375 -11 237 | -16,4 | 145 | -24 69

-0,6 | 581 -6 369 | -11,2 | 233 | -16,6 | 143 | -245| 65

-08 | 573 | 62 | 363 | -114 | 229 | -16,8 | 140 | -25 63

-1 563 | -6,4 | 35 | -11,6 | 225 -17 137 | -25,5| 60

-12 | 553 | -6,6 | 351 | -11,8 | 221 | -17,2 | 135 | -26 57

-1,4 | 544 -6,8 344 -12 217 | -17,4 | 132 | -26,5| 53

-16 | 535 -7 338 | -12,2 | 213 | -17,6 | 129 -27 o1

-1,8 | 527 -1,2 332 | -124 | 209 | -17,8 | 128 |-27,5| 48

-2 517 -1,4 327 | -12,6 | 207 -18 125 -28 47

-2,2 | 509 -1,6 321 | -128 | 203 | -18,2 @ 123 | -285 44

-24 | 400 -1,8 315 -13 199 | -184 | 120 -29 42

-26 | 492 -8 310 | -13,2 | 195 | -186 | 117 |-295| 39

-28 | 484 | -82 | 304 | -134 | 191 | -18,8 | 116 - -




-3 476 | -84 | 299 | -13,6 @ 188 -19 113 | -30 38
-3,2 | 468 | -8,6 293 | -13,8 | 184 | -192 | 111 @ -31 34
-34 | 460 | -8,8 289 -14 181 | -19,4 | 109 | -32 34
-3,6 | 452 -9 284 | -142 | 179 | -19.6 | 107 | -33 27
-38 | 445 | -9;2 279 | -144 | 175 | -198 | 105 | -34 25

-4 437 | 94 | 273 | -146 | 172 - - -35 22
-42 | 429 | -9,6 268 | -14,8 | 168 -20 103 | -36 20
44 | 423 | -9,8 264 -15 165 | -205 | 99 -37 18
-46 | 415 - - -15,2 | 163 -21 93 -38 16
-48 | 408 -10 260 | -154*| 159* | -215 | 89 -39 14

-5 402 | -10,2 | 260 | -15,4*| 159* | -22 85 -40 12
-52 | 39 | -104 | 251 | -158 | 153 | -225 | 81 -41 11

* CooTBercTBYyeT opuruHainy. - [Ipumeuanne "KOJEKC".

Tabmuma C.2 - 3HaueHus mapIUaIbHOTO JABJIEHUS HACBIIIEHHOTO BOJSHOTO Tapa
temriepatypsl £ oT 0 70 +30 °C (Hax Booi)

£ Tla, ns

£,°C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 611 | 615 | 620 | 624 | 629 | 633 | 639 | 643 | 648 | 652
1 657 | 661 | 667 | 671 | 676 | 681 | 687 | 691 | 696 | 701
2 705 | 711 | 716 | 721 | 727 | 732 | 737 | 743 | 748 | 753
3 759 | 764 | 769 | 775 | 780 | 785 | 791 | 796 | 803 | 808
4 813 | 819 | 825 | 831 | 836 | 843 | 848 | 855 | 860 | 867
5 872 | 879 | 885 | 891 | 897 | 904 | 909 | 916 | 923 | 929
6 935 | 941 | 948 | 956 | 961 | 968 | 975 | 981 | 988 | 995




7 1001 | 1009 | 1016 | 1023 | 1029 | 1037 | 1044 | 1051 | 1059 | 1065
8 1072 | 1080 | 1088 | 1095 | 1103 | 1109 | 1117 | 1125 | 1132 | 1140
9 1148 | 1156 | 1164 | 1172 | 1180 | 1188 | 1196 | 1204 | 1212 | 1220
10 | 1228 | 1236 | 1244 | 1253 | 1261 | 1269 | 1279 | 1287 | 1285 | 1304
11 | 1312 | 1321 | 1331 | 1339 | 1348 1355 | 1365 1375 | 1384 | 1323
12 | 1403 | 1412 | 1421 | 1431 | 1440 @ 1449 | 1459 | 1468 | 1479 | 1488
13 | 1497 | 1508 | 1517 | 1527 | 1537 | 1547 | 1557 | 1568 | 1577 | 1588
14 | 1599 | 1609 | 1619 | 1629 @ 1640 @ 1651 | 1661 @ 1672 | 1683 | 1695
15 | 1705 | 1716 | 1727 | 1739 | 1749 1761 | 1772 K 1784 | 1795 | 1807
16 | 1817 | 1829 | 1841 | 1853 | 1865 1877 | 1889 | 1901 | 1913 | 1925
17 | 1937 | 1949 | 1962 | 1974 | 1986 @ 2000 | 2012 & 2025 | 2037 | 2050
18 | 2064 | 2077 | 2089 | 2102 | 2115 2129 | 2142 @ 2156 | 2169 | 2182
19 | 2197 | 2210 | 2225 | 2238 | 2252 | 2266 | 2281 | 2294 | 2309 | 2324
20 | 2338 | 2352 | 2366 | 2381 | 2396 | 2412 | 2426 | 2441 | 2456 | 2471
21 | 2488 | 2502 | 2517 | 2538 | 2542 | 2564 | 2580 | 2596 | 2612 | 2628
22 | 2644 | 2660 | 2676 | 2691 | 2709 | 2725 | 2742 | 2758 | 2776 | 2792
23 | 2809 | 2826 | 2842 | 2860 | 2877 | 2894 | 2913 | 2930 | 2948 | 2965
24 | 2984 | 3001 | 3020 | 3038 | 3056 | 3074 | 3093 & 3112 | 3130 | 3149
25 | 3168 | 3186 | 3205 | 3224 | 3244 | 3262 | 3282 & 3301 | 3321 | 3341
26 | 3363 | 3381 | 3401 | 3421 | 3441 3461 | 3481 | 3502 | 3523 | 3544
27 | 3567 | 3586 | 3608 | 3628 | 3649 | 3672 | 3692 | 3714 | 3796 & 3758
28 | 3782 | 3801 | 3824 | 4846 | 3869 | 3890 | 3913 | 3937 | 3960 & 3982
29 | 4005 | 4029 | 4052 | 4076 | 4100 | 4122 | 4146 | 4170 | 4194 @ 4218
30 | 4246 | 4268 | 4292 | 4317 | 4341 | 4366 | 4390 | 4416 | 4441 @ 4466




Tabmuma C.3 - 3HayeHUs MapUHUaIbLHOTO JABJICHUS BOASHOIO mapa & o IIa, 1 OTHOCUTEIBLHON

BJIQ)KHOCTH BO3JyXa ', HaJl HACBILICHHBIMU PACTBOPAMH COJICH IIPH £=100,7 xI1a

Xumnueckas | [lapruanbHoe naBiaeHue BoAsHOro napa | OTHOCUTENbHA
opmyua £, , Ila, mpu Temneparype, °C s1 BII&KHOCTh
COJH ©y, %, 1pu
£=20°C
10 15 20 25 30
ZnBr4 - - 230,6 | 286,6 | 305,3 10
MgCl 5 - - - - 1400 33
Na2S504 548 | 761,3 | 1051 | 1451 1895 45
Mg(NO3) 4 1261 | 1659 2169 54
Ca(NO3)4 746,6 | 954,6 | 1288 | 1605 2005 55
NaBr 959,9 | 1400 | 1787 2240 60
NH 4NO; 917,3 | 1193 | 1566 | 1992 2524 67
NaNO 950,6 | 1313 | 1804 | 2364 3076 77
NaCl 923,6 | 1279 | 1807 | 2381 3253 77
NH 4CI 969,3 | 1353 | 1856 | 2416 3281 79
Ca(NH 7)1 997,2 | 1365 | 1873 | 2408 3078 80
(NH4),SO,4 | 971,9 | 1355 | 1896 | 2600 3362 81
Na;SO 4 909,3 | 1333 | 1927 | 2748 3633 82
KCI 1055 | 1445 | 1968 @ 2636 3733 84
NaSO+ 1075 | 1487 | 2038 @ 2762 3706 87
CdSO 4 1099 | 1511 | 2077 | 2812 3768 89




Na;CO4 - 1601 | 2090 | 2704 3465 89
CdBr 4 - - 2120 | 2820 3678 90
ZnS0O 4 1189 | 1597 | 2126 @ 2802 3661 91
NH4H,PO, | 1192 | 1658 | 2146 | 2921 3890 92
KNO- 1183 | 1635 | 2161 | 2925 3845 92
CaH 4(PO,4) | 1193 | 1689 | 2202 | 3052 3980 94
2
KH ;PO 4 1195 | 1683 | 2251 | 3034 3946 96
MgSO 4 - - - - 4000 97
K2SO 4 1208 | 1701 | 2306 | 3141 4112 98
[MPUJIOXKEHUE T
(pexomeHnayemoe)

NMPUMEPbLI PACYHETA OIrPAXXOAIOLLIUX KOHC'I:PYKLI,I/II?I TEMNbIX YHEPOAKOB U
TEXNoanonuu

Ilpumep 1
TermnoTexHUYeCKU pacyeT TEIUIOro Yepaaxa
Hcxonnbie qaHHbIE
MecTo cTpoUTENnbCTBA - MOCKBA, £,y = —2u “i;, Ly = 45343 ey,
Tun 31anus - psiioBast cekius 17-3TaXHOTO )KHIOTO JJoMa.

KyxHu B KBapTHpax ¢ 3J€KTPOIIIUTAMH.

Ilnomamu mokpeiTust (KpOBIM) Haj TEIIbIM YepiakoM A, . = 2528 I-.-Iz, HEPEKPBITHSI TEIIOTO

uepnaka Ag ¢ = 2528 1’ , HapyXHBIX CTCH TEIUIOro 4vepaaxa Ag, =105.6 . [IpuBenennyo
Iomaas onpeaenseM mo gopmysne (33)



& 5y =109,6/252,8=0,4335.
COHpOTI/IBJ'IeHI/IC TCIIonepeaa4e CTCH
RE™ =18w? *CiBr.

B remnom ueppake pa3meleHa BEpXHSAS pa3Bojika TPyO CHUCTEM OTOIUICHUS W TOPSYEro
BOZIOCHaOKeHHUs. PacdeTrHple TeMmrmepaTypbl CHCTEMbl OTOIUICHHMsSI C BepxHeil pasBoakon 95 °C,
ropsiaero BojpocHabxenus 60 °C. J{nuHa TpyOONIpOBOIOB BepXHEU Pa3BOAKU CUCTEMBI OTOIUICHHS
COCTaBUJIA:

& pi, MM 80 50 32 25 20

Lyt s M 15 | 17 | 193 | 274 | 63

JluHa TpyOOIpOBOJOB rOPSIYEro BOJOCHA0KEHHs COCTaBUIIA:

& pi s MM 80 50 32 25

Iy oM 35 16 12,4 6

TemnepaTypa Bo3ayxa B IOMEIIEHUAX BEPXHETO 3TaXa iy =20 °C.

TemmepaTypa BO31yxa, IMOCTYHAKOLWIErO0 B TEIUIBIM YEpAAK W3 BEHTWIALMOHHBIX KaHAJOB,
tan =21,5 °C.

[Topsnok pacuera

1. Cornacuo Tabnume 4 CHull 23-02 HOpMupyeMoOe COTIPOTHBIICHHE TETUIONEpeade TOKPBITHS

SKHJIOTO 30aHUS ng i L2y =4943 °C-cyT nomkHO ObITh HE MeHee 4,67 M 2 -°C/Br.

Omnpenenum coriacHo 9.2.1 BenuunHy TpeOyeMOro COpoTHBIICHUS TeTIonepeaaue NepeKpbITHs

&
TEIJIOro YepaKa £ o dbopmyiie (29), npeaBapuTeabHO BHIYUCIUB KO3 ULIMEHT # 10 dhopMyie

(30), IpuHSB TeMTepaTypy BO3IyXa B TeTIoM depiake £5, =18 °C.

= &mf _r‘:%f )"Ir (f':'nf Lot ):(20-18)/(20+28):0,04.

Torma A& =0,04-4,67=019u’*C/Br



IIpoBepum cornacHo 9.2.2 BBINOJIHEHHE YCIOBUS Af £/, U1 MOTOJIKOB IIOMEIIEHUN

MIOCJIETHETO JTaXKa Mpu £, = 37
2 = g 2 /(RS e ) - (2018} (00987 )= 121°C < 2,

Tak kak NEPCKPBITUC BEPXHEI'O 3TAXKa COCTOUT U3 JKeI1e300€TOHHOM IIIIUTHI TOJIIIUHOMN 160 MM c

3aTUPKON IMOBEPXHOCTH LEMEHTHO-TIECYAHBIM PACTBOPOM TOJIIMHOW 20 MM, TO CONpPOTUBIIECHUE

gf
TerIonepeaue &3 sroro nepeKpheITus paBHo 0,3 1+ C/BT, 4TO Bbillle MUHHMAILHOTO 3HAYECHHS

0,19 m? *C/Br, omnpeneneHHoro o Gopmye (29).

2. Bpruuciaum cornacHo 9.2.3 BeNMYUHY CONPOTUBIICHHS TEIUIONEpenadye MEpeKphITHs dyepiaKa

gc
RI] , IPCABAPUTCIIBHO OIIPECACIINB CICAYIOIIUC BECIINYNHBI:

COIMPOTUBJICHUC TCIIONCPEAAYC HAPYKHBIX CTCH YCpAaKa U3 YCJIOBUA HCBBIMIAJACHHUA KOHACHCATA

paBHO 1,8 Mz-"CJ‘ET;

HpI/IBe,Z[CHHHﬁ pacxoaq BO3ayxXa B < CHUCTEME BCHTWIALOMUH  OHNPEACIAIOT  I1O Ta6J'II/II_[e

1=, = 26,4 1/ (Mj-q) i 17-5Ta’kHOr0 0Ma C JIEKTPOIUIUTAMH.

[IpuBeneHHbIE TEIUIONOCTYIUICHHUST OT TPYOOIPOBOJOB CHCTEM OTOIUICHHS W TOPSUEro
BOJIOCHA0XKEHUS OIPEIENIIIOT HAa OCHOBE HCXOMHBIX JAHHBIX JUIsI TPYO W COOTBETCTBYFOIIUX
3HAYCHUH ¢ p; , 10 Tabuuue 12 (mpu Temneparype okpyxkarowero sosayxa 18 °C):

31815+ 2517 + 22,2419,3+ 20,4-27 4 +

n
Ao |[F A, + = 12528 =
EQP’ P ] gf [+ 18163 +19,235+14 %16 +13212,4 + 12-6]

= 10,07 Br/u .

g
Torz[a COIIPOTUBJICHUC TCILIOIICPCAAUC ITOKPBITUA YCPpaAaKa RD PaBHO:

0,28264(21,5-18)+(20-18)/03 +

E¢ =(18+ 28)/
RE =( ) [+m,o?—[18+28)0,4335f1,8

] =46/31,55=
- 2.
=146 m™-"C/Br

3. IlpoBepuM Hapy»XHbIE OrpaKAArOIIME€ KOHCTPYKIMM 4YepJaka Ha YCIOBHE HEBBINAJCHUS
KOHJIEHCAaTa Ha MX BHYTPEHHEN MOBEpXHOCTH. C 3TOM LENBI0 pacCUUTHIBAIOT corjacHo 9.2.5

TEMIEpaTypy Ha BHYTPEHHEH MOBEPXHOCTHU MOKPHITHS tgf U CTEeH zsgi'w yepaaka no gopmye (35)

57 =18 -[(18+ 28)/(121,46)] = 15,37 °C;

=1

2 =18 -[(18 + 28)/(8,7,8)] = 15,06 °C.



OmnpenenyM TemMnepaTrypy TOUYKH POCHI £; BO3IyXa B 4epJaKe.

Cpennee mapuuanbHOE JaBleHUE BOASHOTO TMapa 3a sHBapb AJi MOCKBBI paBHO & » =2,8 rlla.

Brnarocozaepxanue Hapy»KHOTO BO3JyXa f,, ONpeAessitoT mo gopmyie (37)

Fu =0,79428/(1- 28/ 273) = 2,478 1fm "

Brnarocomepxanue BO31yxa TEMIOTO Y€pIaKa fg, ONPEAECISIOT 1o popmyse (36) mist 1OMOB ¢

ANEKTPOITIUTAMU

Fe = 2,478 + 3,6 = 6,078 r/ur”.
[TapuuanpHOE 1aBlIeHHE BOASHOIO IIapa BO3yXa B YEPIAKE & g ONPEICISAIOT 110 dopmyie (38)

e, = 6,078(1+18/273)/0,794 =8 16 rTla
ITo npunoxxenuto C HaxoAUM TeMIepaTypy TOUKU pockl £; =4,05°C | 4To 3HAUYUTENBHO MEHBIIIE

MUHUMQJIBHOH TEeMIepaTypbl TOBEPXHOCTH (B JaHHOM ciydae mokpeitusi) 15,37  °C.
CrnenoBarenbHO, KOH/ICHCAT HA MOKPBITUU M CTEHAX Yep/laka BHINAAaTh HE OyIeT.

CymMMapHOE CONPOTHUBIIEHHE TEILUIONEPEAAUE TOPU3OHTAIBHBIX OrPAXKIACHUM TEIUIOro uepakKa

COCTaBJISET Rﬁg’: + leg.f =03 +1,46 =176 m>-*C/B1 npu HOpMupyemoM corinacao CHull 23-02

CONPOTHBIICHAH TEIIOTIEpEade OObIMHOTO MOKPBITHS 31AHUS Rygy = 4,67 u? > C/Br.
Ilpumep 2
TennorexHu4ecKnid pacyeT TEXIOANOIbS
Hcxomgnsie maHabIe

Tun 3manus - pagoBas CeKius 17-3TaKHOTO KUIIOTO JI0Ma MPY HAJTUIUHU HUKHEN Pa3BOJIKH TPYO
CUCTEM OTOILJICHUS ¥ TOPSYETO BOJOCHAOKECHHUS.

Mecto cTpoutenseTBa - MOCKBA, £,y = =28 °C; Ly = 4543 Crcyr.
[Tnomaas HOKOIBHOTO MEPEKPHITHS (HaX TeXNOANoNbeM) A, = 2a1 m?.

[[Iupuna noasana - 13,8 M; monmaaes moia TeXNOANObs - 281 M 2 .

BricoTa Hapy>KHOH CTEHBI TEXIIOAIOJIbS, 3ary0JeHHON B IpyHT, - 1,04 M. [Inomaas HapyKHBIX

2
CTEH TEXITO/IIOJIbsI, 3arTyOJICHHBIX B TPYHT, - 48,9 M.

CymmapHas JuiiHa { MONepevyHOro CeUeHUs OrpaXkIeHUI TEXIOIIO0IbsA, 3arIyOJIEHHBIX B TPYHT,



{=13,8+2-1,04=15,88 m.

BricoTa HapyHOM CTEHBI TEXIIOAIOJbS HAaJl YDOBHEM 3eMJId - 1,2 M.

[Tnomane Hapy>KHBIX CTEH HaJ yPOBHEM 3eMIH Ay, = 533 .

OObem Texnoanonss ¥y = 646 M,

PacuetHble TemmepaTypel CHUCTEMBl OTOIUIEHMsS HMKHeH pasBoaku 70 °C, ropsuero
BoxocHaOxenus 60 °C.

Jlnva TpyGonpOBOOB CUCTEMbI OTOILIEHHS € HIKHEH Pa3sBOJKOM {p,; cOCTaBUIIa:

d yi, MM 80 | 70 50 | 40 | 32 | 25 | 20

Iyi M 35 105115 40 | 170|145 63

JlnuHa TpyOOIpOBOIOB rOPSIUEro BOJOCHAOKEHHS COCTAaBUIIA:

d yi, MM 40 25

Y 47 22

lMazopacnpenenuTenbHbIX TPyO B TEXMOIINONBE HET, MOITOMY KPAaTHOCTh BO3JyXOOOMEHa B

Texnoanonse § = 0,517
Temmneparypa Bo3lyXa B IOMELIEHUSX MIEPBOTO ATAKA fny = 207

[lopsnok pacuera

1. ComporuBieHue TeIUIONeperade HAPYKHBIX CTEH TEXIOAIOJbS HaJ YPOBHEM 3€MIIH
IPUHUMAKOT CcOorjlacHO 9.3.2  paBHBIM CONPOTHBJICHUIO TEIUIONEpENade HAPYXKHBIX CTEH

REY =313m%°C/Br

2. TlpuBeneHHOE COMPOTHBICHUE TEIUIONEpenade OrpaKAAOIINX KOHCTPYKIUN 3ariyOleHHOM
YaCTH TEXIOAMOJIbS OMPENAETUM COrJacHo 9.3.3 Kak i YTEIUIEHHBIX MOJIOB HAa TPYHTE, COCTOSIIEH

U3 TEPMHUUYECKOTO COMPOTUBIIEHUS CTEHBI, PAaBHOTO 3 u?°C/Br , 1 YYaCTKOB T10JIa TEXIOIITOJbS.

ConpoTHBIICHHE TEIUIONepeaaue YIacTKOB T0JIa TeXTOIONbs (HAYMHAS OT CTCHBI JI0 CePEIUHBI
TEXTIO/IIOIIbS) IITHPUHOM: Tn- 2,1M2-°CJ’ET; 2m-473 ME'OCJ"BT; 2mM-856 ME'DCJ"BT;



2 o
L3 m-14,2 m*-" C/B1 . COOTBETCTBEHHO TUIOIIAb 3TUX YYACTKOB JUISl YACTH TEXITOATOJIbS JUIMHOU 1

M Oyner paBHa 1,04 m 2 (CTeHBI, KOHTAKTHPYIOIIEH C TPYHTOM), 1 M 2, 2 m? ,2M 2 ,1,.9m 2,

Takum 06pa3om, CONTPOTHRIICHUE TETUIONEPEaaue 3ariayOJeHHON YacTH CTEH TEXTIOIObS PAaBHO
R} =21+3=51u’"CMPBr.

Brrancianm IMPUBCACHHOC COIIPOTHUBIICHUC TCILIOIEPECAAUC Ol"pa}K,Z[eHI/Iﬁ SaFHY6HeHHOﬁ qacTHu
TCXITOAIIOIbA

RS =7.94/](104/51+1/21+2/43+2/8,6+19/14,.2 | =5,25u° °C/Br.

3. Cornmacao CHull 23-02 nHOpMHpyeMoe CONpOTHUBICHHME TEIUIONepenade MEePEeKPhITUS Hal

TEXMOANOIBEM JKHIIOTO 31AHUA Rypy iist Dy = 4943°CecyT pasno 4,12 w? OB,

CornacHo 9.3.4 omnpenenum 3HaueHUE TPeOyEeMOro COMpPOTHBIICHUS TeIulonepeaade IOKOJILHOTO
MEPEKPBITHUS HAJl TEXIIOANOIbEM RE,’ “ 1o popmyne

RS = nR

reg

rae # - Kod(pQUIMEHT, ONpeaesseMblid IPU NPUHATON MUHMMAJIbHON TemIepaTrype BO3Jayxa B

IIOJIII0JIBE zf;!f =2 °C.
1 = g 220 (e —t0e )= (20— 2)/ {20 + 28) = 0,375,
Torna RE® = 0,3754,12 =1,55m>-"C/Br.

4. Onpenenum TeMIepaTypy Bo3ayXa B TEXIIOANOIbE .ﬁf;!f cornacHo 9.3.5.

[IpenBapuTenbHO ONpeAenuM 3HadeHHe 4ieHOB (popmyrsl (41), kacaromuxcsl TEIUIOBbIIEICHHM
OT TpyO CHUCTEM OTOIUICHHSI U TOPSYEro BOJOCHAOXKEHMs, UCMONb3ysl AaHHble Tabmuubl 12. [Tpu
TeMIepaTtype Bo3lyXa B Texmoamnoibe 2 °C IMIOTHOCTh TEIJIOBOTO MOTOKa OT TPyOONpOBOIOB
BO3PAaCTeT [0 CpPaBHEHUIO C 3HAYECHUSMH, INPUBEAECHHBIMU B Tabnuie 12, Ha BeIMYUHY
koa(durmenTa, moydeHHOTO U3 ypaBHeHUs (34): mis TpyOOMpPOBOIOB CHCTEMBI OTOIUJICHHUS - Ha

ko3¢ purment [(70-2)/(70-18)] 1’283=1,41; U1 TPyOOTIPOBOJIOB ropsiyero BojgocHadxenus - [(60-
2)/(60-18)]%%** =1,51. Torxa

22835+ 203105 +17 7115+ 14,647 +
(qp:"'*?pi) =141 +1,

+17,34 +15817+14,4145+ 12763 +12:22
=1313+1435= 2848 Br.

n
=1



Paccuuraem 3HadyeHue TEMIICPATYPhbL f,f:!f N3 YpaBHCHUS TCIIJIOBOT'O banaHca npu Ha3HaAuYeHHOM

Temneparype noamnoiss 2 °C

p o [20281/ 155+ 2848 - 0,286460,512-25 -

£ =
Mmoo | 0830007525 - 28533313
J(281/1,55+ 0,28646.0,51,2 + 329,91 5,25+ 53,3/ 313) = 1198,75/ 369,7 = 3,24°C.

TennoBoit NOTOK q9CPE3 NOKOJIBbHOC NCPCKPHITUC COCTABUIL
¢"% =(20-3,24)/1,55 = 10,8 Brim".

5. HpOBepI/IM, YAOBJICTBOPACT JIM TCIUIO3allUTa MEPCKPBITUA HAA TCXIIOAIIOJJIbBEM Tpe60BaHI/IIO

HOPMaTHBHOTO nepenaaa /A¢" = 2°C 1y1s nosa nepBoro sraxa.

ITo ¢opmyne (3) CHull 23-02 ompenenuM MUHUMAIbHO [JOIYyCTUMOE CONPOTUBICHUE
Terionepeade

R =(20-2)/(287) = 1,03 w? “C/Br < R} =135 u® “C/Br.

TpeOyemoe conmpoTHBIEHHE TEIUIONEpeaade LOKOIBHOTO MEPEKPhITUS HaJ TEXIOANOIbEM
coctapnser  L55m°“C/Br npu HopmupyemoM corigacHo CHull 23-02 compoTtuBieHuu

TETUTonepeiaye MepeKpeITuii Hax monBamamu 4,12 u? *C/Br . Takum o0pa3oM, B TEXIOAMNOJIbE

skBuBaneHTHast HopMam CHull 23-02 teruioBas 3amuTa 00ecrieYMBaeTcsi He TOJIBKO OTpaXICHUSIMH
(cTeHaMHM ¥ MOJIOM) TEXMOAMOJbS, HO U 33 CUET TEIUIOTHl OT TPyOOIPOBOJIOB CUCTEM OTOIJICHUS U
ropsiuero BOJIOCHAOXKECHHUS.

[MPUJIOXEHUE Y
(pexomeHayEeMOe)

NMPUMEP PACYETA NPUBEOEHHOI'O COMNMPOTUBJIEHUA TEMJIONEPEOAYE
YYACTKOB CTEH, PACIMNOJIOXKEHHbIX 3A OCTEKNEHHBLIMU NOOXUAMU U
BAJIKOHAMU

Hcxomgnslie maHAbIe

JIeBATUATAXKHOE KWIOE 3[JaHUE CO CTEHAMHU U3 MOPUCTOr0 CUIIMKATHOTO KUpNru4a ToamHou 770
MM (R, =145 u? “CiBr ), moctpoeHo B r.fpocnaBie (£, =—31°C). bankoHbl W JOmKUU
OCTEKJICHBI ~ OJIHOCJIOMHBIM ~OcTekienueM (Fp =018 u? " CfBr ), HWXKHSS 4YacTb yTeIUIeHa

(R, = 0,811% *C/Br ). B HapyXHBIX CTE€HaX B 30HE OCTEKJIEHHBIX OaJIKOHOB CBETOIPOEMBI

3all0JIHCHbI OKOHHBIMU MW JIBCPHBIMU OnoxamMu ¢ HBYXCHOﬁHBIM OCTCKIICHUEM B pPa3aCiIbHBIX



nepernerax ( &Ky = 0,44 u? *C/BT ). HapyxHblii TOpen 0aqkoHa MMEET CTEHKY W3 CHJIMKATHOTO

kupnuya TommmHoM 380 MM (R, =06 w? - CiBr ). Temmeparypa BHYTPEHHEro BO3AyXa

Ly = 21 . OnpenenuTs NPUBEACHHOE CONPOTHUBIIEHUE TEIUIONEPENAYe CUCTEMBI OTPakIAIOLINX
KOHCTPYKIUH OCTEKIIEHHOTO OaJIKOHA.

ITopsnok pacuera

Cormacuo réeoMETpUICCKUM I1OKa3aTCiIsiM orpancneHHﬁ OCTCKJIICHHOTI'O 6aJIKOHa,

TpeCTaBIEHHBIM Ha pucyHke Y.1, onpeieseHbl CONPOTHBIEHHU Teronepeaade & u niomanu A
OT/ICNIbHBIX BU/IOB OTPAXKICHUM:

1. Hapyxnas creHa U3 TOPHUCTOIO0 CHJIMKATHOIO KHUpnu4ya ToiammHou 770  wmwm,
Rl =145u%°CiBr, A, =15u°.

2. 3anoynHeHne OaJKOHHOIO W OKOHHOT'O IIpoeMOB ACPEBAHHBIMU OlokamMu ¢ ,I[BYXCJIOI;'IHBIM

OCTEKJICHHUEM B pa3JIeIbHBIX MEepeIieTax R} = (44 G SCEBT, Ap =65 e

3. Topuesas CTECHKa u3 CHUJIMKATHOI'O KUpIuya TOJIIIUHON 380 MM
Rl =06u%C/Br, A, =324 m°.

4. Henpo3pauHasi 4acTh OorpaxjaeHus 6ankona A, = 051 e “CEBT, A4, =69 e,

5. OnHocroliHOE ocTekenue O6ankona Ay = 0,18 u? C/Br, A g =10,33 u?,




6) Mo 1—1
AV

- . AV_ =

6} Me =11
_m_/\/_h R

- A

Pucynok V.1 - [1nan (a), paszpes (0) mo ceyenuto I-1 mnana u dacan (B) mo ceuenuto II-11
OCTEKJICHHOTO 0aJIkOHa MHOTO3TaKHOTO KHJIOTO 3/IaHHS

Ompenenum TemIepaTypy BO3IyXa Ha OalKOHE £p,; MPU PACYETHBIX TEMIICPATYPHBIX yCIOBHUIX
o ¢opmyiie (43)

fha = 210157145+ 6,5/ 0,44) - 31(10,33/ 0,18 + 6,9/ 0,81+ 3,24/ 0,60)]/
57145+ 6,5/0,44+10,33/ 0,18+ 6,9/ 081+ 324/0,6) = -1683,06/ 96,425 =
=-1745°C.

[To dopmyne (45) onpenenum ko3P huIueHT *

#=(21+17,45)/(21+31)=0,739.

[To d¢opmynam (44) mnodMyYrM YTOYHEHHBIC 3HAYEHUS TNPUBEIECHHOTO COMPOTUBICHHS

o bal
TEIIoNepeiadye CTeH Rﬁ.‘ﬂ 1 3aI0JTHEHUH CBETOMPOEMOB RF" C yU4eTOM OCTEKJICHHUS OaIKOHA:

RAA 214510739 =196 u?°C/BT;
R = 04470739 = 0,595 m° /B,

MMPMJIOXEHUE @
(pexomeHayEeMOEC)

NMPUMEP PACYETA TEI'IJ'IOVCTOVI‘-II{IBOCTI/I OrPAXOAIOLLUUX KOHCTPYKLMA
B TEMJbIX NEPUOL NOOA



OnpenenuTts, yAOBIETBOPSET U TPeOOBAHUSAM B OTHOIIEHUH TEIUIOYCTOWYMBOCTH TpeXCIOWHAas
KeJe300€TOHHAs MaHeNb C YTEIUIUTEIEM U3 IEHOIOJIMCTUPOIa Ha THOKUX CBS3SX C radapUTHBIMU
napamMeTpamH, IpUHATBIMU 110 IPUMEPY pacdera pasaena 2 npuinoxenus H.

VicxonHble qaHHBIE

1. Paiion ctpourensctBa - r.PoctoB-Ha-JloHy.

2. CpenHsisl MecsiuHasi TeMIIepaTypa Hapy)KHOTO BO3myXa HamOosee >KapKoro Mmecsma (HMrois)
cormacao CHull 23-01 £,,, =23 °C.

3. MakcuManpHas aMIUIMTYAa CYTOYHBIX KOJNEOaHWH TeMIepaTypbl Hapy>KHOTO BO3AyXa
cormacao CHull 23-01 A4, ,..=19 °C.

4. MakcumallbHOE M CpellHee 3HA4YeHUs CyMMapHOil (IpsMOH W pacCesHHON) COJIHEYHOH
paavanuyd B MIOJE IpHU SICHOM HeOe JUisi BEpTHKAJIbHOW IOBEPXHOCTH 3alaJHON OpHUEeHTaluu

cornacuo npunoxkernio I' 1, =764 Brim? u 1, = 184 Br/u’.

5. Pacuetnas ckopocth BeTpa cornacao CHull 23-01 v=3,6 m/c.

6. TemnoTexHUYECKHE XApPaKTCPUCTHKU MATCPUAJIOB IIAHCIIN BI)I6I/IpaIOTC$[ o yCJIIOBUSAM
OKCIUTyaTaluun A cormacHo MIPUIIOKCHUTO I[:

pInIb JKEIE€300€TOHHBIX CII0EB
A = hg = 1.92B(mC),
5 = &3 = 17,98 Br/ (w22 C}
AJIg TICHOIIOJIUCTUPOJIA
hq = 0,041 B (1-°C),
53 = 0.41B7/(w2~C)
ITopsanok pacuera

1. TepMI/I‘IeCKI/Ie COIIPOTUBJICHHA OTACIIbHBIX CJIOCB CTECHOBOM MaHEIH:

BHYTPEHHET0 )K€J1€300€TOHHOTO €105
Ry =01/1%2=0,052 u? /B

CJIOS IICHOIIOJIUCTUPOJIA



Ry =0]135/0041=3253 u-°C/Br;
Hapy>KHOTO KeNe300€TOHHOTO CJIOs

Ra =0,065/152 = 0,034 m? *C/Br.
2. TeruioBasi MHEPLIMS KaKJOTO CJI0S U CaMOW IaHEIIN:
Hapy>KHOTO KeJe300€TOHHOTO CJIOs

Dy =00521738 =0935<1;
[EHONOJIUCTUPOIIA
Dy =3 203041 =135
BHYTPEHHETO 5K€JI€300€TOHHOT'O CII05
Ly = 003417 538=0611;

BCE MMaHeNN

> 1), =0,935+1,35+0,611=2,896.

[TockonbKy TemoBasi MHEpUUs CTeHOBoW maHenu L)< 4, To TpeOyeTcs pacdeT NMaHEeNu Ha
TEIJI0Y CTOMYUBOCT.

3. Hopmupyemas aMIUIATyJa KojeOaHMii TeMmmeparypbl BHYTpEHHeHl mHoBepxHOcTH Ar?
OTpakJaIoNIe KOHCTPYKIMH ompenensercs mo Gopmye (46)

A8 =25-01(23-21)=23°C

4. KoapdumeHT TemnooT1aud HapyKHOM MOBEPXHOCTH ¥ 5 OTPAKAAIONIEH KOHCTPYKIUH T10
JICTHUM YCJIOBUSIM ompeaensiercs o hopmye (48)

G = 116(5+10,/36 )= 27,8B1/(u? ~C )

5. PacuetHas amrummMTyAa KoneOaHW TeMImepaTyphl HApPY>KHOTO BO3AyXa BBIYHUCISETCS IO
dbopmyie (49)

Ades = 01519 +[0,7(764 - 184)]/ 27.8 = 24,1°C.

6. Kod(hbUIMEHT TeIIoyCBOSH S HAPYKHOI TOBEPXHOCTH CIIOS £ ¢ TemioBoil nuepuueii 2 < 1
omnpenensercs pacueToM 1o dopmynam (51) u (52):



a) AJIsI BHYTPECHHCTO ’KeJ1e300€TOHHOIO CII0s

¥ = (Rlsf’ + 0 g )f[l + Ryote 1= (0,05217,982 + 8,7)/(1+ 0,0528,7) =
- 17,6 Br/ (w2 C);

0) s CpeaHero oSl U3 MEHONOINCTUpoIa, uMemero £ > 1, koahhUIMeHT TermioycBoeHus
Hapy’>KHOW MOBEPXHOCTU CJIOSI MPUHUMAETCSI PaBHBIM KO3(DPUIMEHTY TEMI0yCBOEHHs MaTepuana

¥y =5 =0A1Br/(w?°C}
B) [ HAPYKHOTO 7KeJ1€300€TOHHOTO CJI0S
¥y={Rys? + 73 /(1 + Rysy )-{0,03417,98240,41)1(1 + 0,034-0,41)=11,24 Brfu?-oC)

7. BennuuHa 3aTyXaHUs pacue€THON aMILTUTYAbI KoJeOaHuil TeMnepaTypbl HApy>KHOTO BO3/yXa B
orpaxxarolieil KOHCTPYKIMHU BelYKciseTcs 1o popmyde (47)
v =096 (e + oo +1)les + 13)% (e +13)]
2306102
ey + 7oy + 15 )3 + 13 ot | = 0,975

% [(17,92 +8,7)(041+17,6)= {1798 + 0,41)(27,8 +11,24)]/
(17,98 +17,6)% (0,41 + 041){17,98 + 11,2427 2] = 101,56.

8. Ammintyga KoneOaHWiI TeMIlepaTypbl BHYTPEHHEH TOBEPXHOCTH CTEHOBOM MaHENIH
onpenensiercs mo ¢opmye (50)

A% = AT 1y = 2411101,56 = 0,24 < A9 = 23°C

YTO OTBCYACT Tpe60BaHI/I$IM HOpM.

MMPUJIOXEHHUE X
(pexomenayemoe)

NMPUMEP PACYHETA MOLWHOCTU TEMNJIOAKKYMYNAUMOHHOI'O NPUBOPA
HcxoaHble naHHbIE

Onpenenuts MOIIHOCTh TEIUIOAKKYMYJISLIMOHHOTO MPUOOpPA, HCIOIB3YEeMOro s OTOIUICHHS
MIOMEIICHUSI OJHOCEMEWHOTO JKHMJIOTO J0Ma, W ONpeleNuTh THUN 3Toro npubopa. Pacuernas
TeMrnepaTypa HapyXHoro Bo3ayxa - wmuHyc 22 °C. PacueTHbple TEMIONOTEPH MOMEIICHUS
Q}ﬁs =2500 Brt. [IlokazaTenu TeIIOYCTOWYMBOCTH IOMELICHUS CIIEAYIOUIME: MOoKa3aTesb
TEIUIOYCBOGHUS TMOBepxHOcTe [, =1225B1/*C, moka3zaTellb MHTEHCHMBHOCTH KOHBEKTHBHOIO



BO3yX000MeHa B [IOMEILEHUHT M =88 BB/ C. [TpogomKUTensHOCTD 3apsIKU

TETUIOAKKYMYJIMPYIOIIETo mpubopa # =8 4. PacueTHyro pa3HOCTb TeMIepaTyp g OTIPENIEIISIOT
no ¢opmyie (66), paBayto 20-(-22)=42 °C. Paccunrtarh MOIIHOCTH TEIUIOAKKYMYJSIIUOHHOTO U
JIOTIOJTHUTEIHHOTO MPUOOPOB [T Ciiydasi KOMOWMHUPOBAHHON CHCTEMBI OTOIUICHUS, COCTOSIICH W3
0a30BOl (BHE IMKOBOH) TEIUIOAKKYMYJISIIMOHHOH CHUCTEMBI M JOIOJHHUTEIBHOW TOCTOSHHO
paboTaronieit CUCTEMBI.

[Topsnok pacuera
MOoMHOCTh OTOMHUTENBHOTO MPUOOpa onpeessercs mo popmyse (64)

Oy, =2500(24/8) = 7500 Br

[ToxgGop Tuna mpubopa MpoU3BOIUM IO IpaduKy Ha pUCYHKE 2, IPEIBAPUTEILHO ONPEAEIUB
MY, =88/1225=081ug,, f(ﬁ&ﬁdﬂj)= 7500/(98,842) =181, B pesyasrare cieayer BhIOpaTh

TEIJI0AKKYMYJIUPYOLIHA IpHOOp ¢ MOKa3zaTeaeM 3aTyxaHus v, =18.

KonnyectBo Temiorsl {4y, MOCTYNAOLIEH OT TEIIOAKKyMYJISLUMOHHOIO Nprbopa 0Ga3oBoi
CHUCTEMBI, PACCUUTHIBAIOT coriacHo 11.2.2.6 npu pacueTHo#t TemnepaType Munyc (-22+5)=17 °C no
dopmye

Ope = OF e = (ot +5))/ (o — tae ) = 2500 B{20 +17)(20 + 22) = 2202 Br.

MOUIHOCTb JTONOJIHUTEIBHOIO MOCTOSIHHO Pa0OTArOIIEro Npudopa OTOIUIEHUS (Y ONpPENeIsoT

1o ypaBHEHHIO (65)

{fy = 2500 - 2202 =293 BT

MMPUJIOXEHUE I1
(pexomeHnayemoe)

METOObI OLEHKWX BO3OYXOMNPOHULIAHUA OrPAXOAKOLWLUX KOHCTPYKLUN
30AHUN

1.1 ITIPUMEPBI OIIPETEJIEHNS COTIPOTUBJIEHMS BO3AYXOIIPOHULAHUIO
OT'PAXXAIOIMX KOHCTPYKIIMU 1 BLIBOPA TUITA OKOHHOT'O BJIOKA TP
[MPOEKTUPOBAHUWU XWUJIbIX 3JAH1U
Ilpumep 1

HcxoaHble naHHbIE



Onpenenutb, yIOBIETBOPSIIOT JIK B OTHOLIEHWHM CONPOTHUBIIEHUS BO3IYXONPOHUIIAHUIO
tpeboBanusim CHull 23-02 okHa B mIacTMaccoBBIX IEpeIieTax C JIByXKaMEpHBIMU
CTEKJIOTIaKeTaMH B 12-3TaxHOM 31aHuM BbicoTor /A =34,8 M B 1.Yde. MakcumanabHas U3 CpEIHUX
CKOpocTeii BeTpa 1mo pymbam 3a sHBapp v=5,5 wm/c. CormacHo cepTH(UKATY

BO3IyXOIPOHHUIIAEMOCTh OKHa mpu &y =10 Ila paBHa &= 359451/ (ME'T-I) MoKa3aTellb pekuma
¢unbrpamuun # =0,55.

ITopsinok pacuera
Hius r.Yder cormacao CHull 23-02 cpemgnssi TemmepaTypa HapyKHOTO BO3Ayxa HaumOolee
XOJIONHOW TATHUIHEBKH oOecnedeHHOCThIO 0,92 paBHa muHyc 35 °C, pacueTHas TemImeparypa

BHYTpEHHEro Bo3ayxa paBHa 21 °C.

BrruucnseMm ynensHbIi BEC Hapy>KHOTO U BHYTPEHHET0 Bo3yxa 1o gopmynam (69) u (70):

v = 3463/[273+(- 35)] = 14,55 Hiu™;

o = 3463/(273+21) = 11,78 Him”.

OmnpenensieM pacueTHYH pa3HOCTb JABJICHUM BO3JyXa Ha Hapy)KHOM U BHYTpPEHHEU
IIOBEPXHOCTSAX OKHA Ha YPOBHE I10J1a IEPBOT0 3TaXka 34aHus 1o (popmyJe (68)

Ay =0,5534,5(14,55 -11,78) + 0,0314,555 5% = 66,22 TIa.

HaxoauM HOpMHUpyeMoe COMPOTHUBIICHHE BO3YXOMPOHUIIAHHUIO OKOH B PACCMAaTPUBACMOM JIOME
no ¢popmyie (72)

Ry =(1/5)(66,22/ 101%% = 0,71 .
COHpOTI/IBJ'IeHI/Ie BO3IyXONNPOHHUIIAHUIO OKHA OMPEACIINM 1O Q)opMyne (7 3)
— nas _ a
Ry = (1/3,94)(66,22/ 10)™7 = 0,72 m* ufi.

Takum 00pa3om, BEIOpaHHOE OKHO ya0BiIeTBOpsieT TpedboBannsm CHull 23-02.
Ilpumep 2
Hcxomgnsie maHabIe

OIHOKBapTUPHBIA  OJHO3TAXKHBIM  KWJIOW J0oM. Mecto cTpouTenscTBa - T TUXBUH
Jlenunrpanackoii obnactu. PacueTHas Temmeparypa Bo3ayXa B MOMEIICHUSX fuy =20 °C. CornacHo

CHull 23-01 cpennsis TemmnepaTypa £ U MPOAOKUTENBHOCTh OTOMUTENBHOTO MEPHOAA 2y JUIS

r.TuxBuHa COCTAaBIAIOT: fp =-2,8 °C; zp=227 cyT. I'pagyco-CyTKM OTONMTENBHOIO MNEPUOJA,
omnpenenseMsie o ¢popmyie (1), paBHb



D,y =(20+28)227 = 5176° Ccyr.

HopMupyemoe conpoTuBieHue Terionepeaade A okoH Joma coriacHo tadnune 4 CHull 23-
02 cocrapisier Ry, = 0,538 1 * C/Br.

[lopsnok pacuera

Jlns yCTaHOBKHM B JIJAHHOM 3[aHMU BbIOpaH OKOHHBIM Ojok mpowusBojctsa (upmsl "IIpodur"”
(BpirHuit Bonouek) ¢ TpoiHBIM OCTEKJIEHUEM B IEPEBSHHBIX pa3/ieIbHO-CIIAPEHHBIX NEperieTax.

CorylacHO MPOTOKOJIy  CePTU(MUKAIMOHHBIX  HCIBITAHUNA  TMPUBEICHHOE COINPOTHUBIICHHE
TeIuIonepeaye OKOHHOro OJ0Ka (MPU OTHOIICHHWHU IJIOMAJAN OCTEKJICHHS K TUIOMIAAN 3arOJHCHHUS

cBETOBOro mpoema pasHom 0,75) R = 0,545 u? “CiBr > Rygq = 0538 u?°C/Br,

PesynbTarsl cepTudUKaIMOHHBIX UCIIBITAHUN 3TOr0 0JI0Ka Ha BO3AYXOINPOHUIIAEMOCTh COTJIACHO
I'OCT 26602.2 npusenensl Ha pucynke I[.1. Tlo pesynbraraM wHcnbITaHMM  Ha
BO3IyXOIPOHUIIAEMOCTh OKOHHBIN 0JIOK mpou3BojicTBa pupmel "[Ipodut" otHOCHTCS K Ki1accy B.
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“mseXeesXeemeXemss . OKOHHBIH OIOK M3 KJIEEHOTO Opyca XBOWHBIX TIOpOJA C JBYXKaMEPHBIM

CTEKJIOTIAKETOM C JIBOMHBIM YIUIOTHEHHEM NMPHUTBOpOB (pupma "Hopeya");

====0----0----0---- - OKOHHBIN OJIOK C TPOHHBIM OCTEKJICHHEM B JICPEBIHHBIX Pa3AeIbHO-CIIAPESHHBIX
neperieTax ¢ ABOWHBIM YIUIOTHEHHEM MpUTBOpoB (pupma "IIpodut")

Pucynok L1.1 - I'paduku 3aBucuMocCTeit 00beMHON BO3yXOIPOHUIIAEMOCTH L} OT Tepernaaa
TaBIeHUs £ TI0 pe3ynbTaTaM CepTU(GUKAIMOHHBIX UCIIBITAHUNA OKOHHOTO OJIOKA, COMTOCTABJICHHBIC

¢ rpaduKaMi HOPMATUBHBIX TPSIMBIX, OTIPECIISIONINX TPAHUIIBI KJIACCOB OKOHHBIX OJIOKOB TIO
Bozayxonponunaemoct no 'OCT 26602.2

Cornacuo 8.6 CHull 23-02 oxoHHBIE OJIOKM B OJHOATAXKHBIX JOMAax IO BO3AYXOMPOHHIIAEMOCTH
JIOJDKHBI OBITH B Tpezenax kiaccoB B-J1. BelOpaHHBIN OKOHHBIH OJIOK MO BO3IyXOIPOHUIIAEMOCTH
uMeeT Kiacc B 1 0H MOXXeT ObITh IPUMEHEH B OJTHOKBAPTHPHOM OJIHOATAKHOM KHIIOM JIOME.

Ilpumep 3



HcxomHbpie JaHHBIC

JleBITHATaXKHOE JKWiloe 31aHue. Mecto crpoutensctBa - r.TBepb. PacuetHas Temmeparypa
Bo3ayxa B mHoMmemeHusaX f; =20 °C. Cormacno CHull 23-0O1 cpenmmsst Temmneparypa & H

IPOJODKUTENBHOCTD Zp OTOIMHMTENIFHOTO HEepHoAaa s I. TBepH COCTaBIAIOT: £ =-3,0 °C; z;,=218
CyT.

['pagyco-cyTku OTONUTENBHOTO Mepuo/ia, orpeaesemMsie o popmyse (1), paBHbl

Dy =(20+30)218 = 5014 °Cecyr

HopMpreMoe COIIPpOTUBJICHHUEC  TCIUIONCpEAAUC IUJId OKOH JKWJIOTO JO0Ma COCTaBJIACT
Rug = 0526 m*-*C/Br.

[Topsnok pacuera

JUis yCTaHOBKM B 9-3Ta)KHOM >KMJIOM 37aHUM BbIOMparoT okoHHbIM 010k OOO "HopBya" u3
KJIEEHOT0 Opyca XBOWHBIX MOPOJ C JABYXKaMEPHBIM CTEKJIOMAKETOM C YIJIOTHEHHEM IPUTBOPOB B
JIBYX IUIOCKOCTSIX.

CorylacHO MPOTOKOJIy  CePTU(MUKAIMOHHBIX  HCIBITAHUNA  TMPUBEICHHOE  COINPOTHUBIICHHE
TeIUIonepeade OKOHHOro OJ0Ka (MpU OTHOIICHWHU IJIOMIAAN OCTEKJICHHS K TUIOMIAAN 3arOTHCHHUS

CBETOBOTO mpoema, pasHoM 0,75) Ry = 0,6 u?-°C/Br > Rygq = 0,526 u? /BT,

Pe3ynbraThl cepTU(UKALMOHHBIX HCHBITAHMA 3TOro OJi0Ka Ha BO3AYXONPOHHMIIAEMOCTh
npuseneHbl Ha pucyHke L.1. ITo stum nanubM B cootBercTBUM ¢ ['OCT 26602.2 OKOHHBINA 010K
npousBojcTBa "HopBya" oTHOCUTCS K Kiaccy b.

Cormacao CHull 23-02 BO31yXOmpOHUIIAEMOCTh OKOH 3JIaHUM TPEXATaXKHBIX M BBIIIE JODKHA
OBITH HE HIDKE Kj1acca b.

CnenoBarenbHo, coriacHo TtpeboBanusaM CHull 23-02 BbiOpaHHBIT OKOHHBINH OJOK 10
BO3IyXOIPOHUIIAEMOCTH MTPAMEHUM B 9-3TaXKHOM KIJIOM 3/IaHHH.

11.2 TIPUMEP OITPEJIEJIEHUS BO3/TY XOITPOHULIAEMOCTH [TOMEIEHUI KUJIOT'O
JIOMA

Tpebyerca ycranoButh coorBercTBHe TpeOoBanuio CHull 23-02 mo Bo3ayxompoHHMIIaeMOCTH
MOMEIIEHUIN JKUJIOro JOMa C BEHTWISALMEH C €CTeCTBEHHBIM MoOykaeHueM. lcnblTaHusiM Ha
Bo3qyxonpoHunaeMocts cornacHo ['OCT 31167 mnoasepriach OJHOKOMHaTHas KBapTHpa,
pacnojio’)keHHass Ha 6-M 3Taxke 17-3TakHoro xwioro noma cepuu [144-1/17, moctpoeHHoro B
Mockse.

HcxonHble JaHHBIE



2 o
O6mas mromans kBaptupsl 34,3 M“. Breicora mnomemenwmii 2,65 M. OO0beM KBapTHPBI
Fp =91 . Hapy>xubie cTensl TonmmHaoi 280 MM U3 TPEXCIONHBIX Kene300eTOHHBIX MaHeNnel Ha
THOKHX CBA3SIX C yTEIUIUTEIeM U3 neHonoauctupona. OkHa ¢ IBOHHBIM OCTEKJIEHHEM B JCPEBSIHHBIX

2
crapeHHbIX neperierax. [lmonaas ceeTonpoemMon 5,6 M “.

[TockonbKy MpUMBIKAHUSI BHYTPEHHUX OTPAXKICHUM repMeTUUHbIE, HHOUIBTPALMOHHBIA BO3AYX
MOCTYTIAET B KBAPTUPY YEPE3 CBETOMPOEMBI U HAPYKHBIE CTCHBI.

[Topsimok ucnbITanus 1 00paboTKa pe3yabTaToB

HcnplTaHue KBapTUpbl HAa BO3AYXONPOHHUIIAEMOCTh IpoBoauioch no meroauke 'OCT 31167.
BBITSDKHBIE OTBEpCTHS, a TaKXKe MecTa IIepeTeKaHusi BO3AyXa Ha JPYrHe OTaxu (BIOJb
TpyOOIPOBOOB KaHAIM3ALMHU U TPOYUX MECT) OBLIH 3arepMeTH3UpOBaHbl. Bo3qyxoHnenponuaemas
JIBEPh C BEHTWJISITOPOM YCTaHOBJICHA B IPOEME BXOJHOW JBEpU B KBapTUPY. BeHTMisiTOp padoran
IpY YCTAaHOBJIEHHOM KpBILIKE ¢ 7 3ariymkamu. VcrblTaHue MpOBEIEeHO Ha MOHIKEHHE JaBJICHUS
IpU CIEAYIOUIMX Mepenagax AaBJIeHHUs MEX1y HapyKHbIM M BHYTPEHHHUM BO3AYyXOM ... 50, 40,

30, 20, 10 ITa (cMm. mpoTokon ucnpiTanuii B Tadmwmme 11.1).

Ta6muma 1. 1 - TIpoTokos pe3ynbTaTOB HCTIBITAHUMA

Haspanue: ogHokOMHaTHAs KBapTHpa Ha |Jlara:
6-M sTaxkel 7-3Ta’KHOr0 JKUJIOr0 JoMa
tuna 1144

Anpec: Mocksa, yi. OCTpOBUTSIHOBA,
1.119.xopm. 2. kB. 288

2.
IInomans cTeH, B TOM 4uciIe OKOH, M~ . 78,6,
B TOM YHCJIE OKOH 5.6

Tun 37aHus: KpYIHOIIAHEIbHOE Bug OrpaKIACHUA: 3-CIIOMHBIE
)KeJIE300€TOHHEIC ITAHESIN Ha TUOKUX CBI3SIX
C YTCIIIMTCIICEM M3 NMNCHOIIOJINCTHUPOJIA

Tnomas 1oMa (KBapTHpbi), M2 34,3 | BPICOT ITOMEIICHHUS, M: 2,65

Tum okHa: cnapeHHbIE JePEBIHHLIE bapomerpuueckoe nasnenue, klla: 98,79
nepeIuieThl C IBYXCIOWHBIM
OCTEKJIECHUEM

CkopocTh BeTpa, M/c: 6e3BeTpue

BenTunsatop: ¢ miactuHoi/ 6e3 miacTUHbI (HY>KHOE OAUYEPKHYTh)

Uucno 3arnymiek - 0, 4, 6, 7, 8 (Hy>KHOE MOAYEPKHYTH)

HcnpiTanue: Ha MOBBIIICHUES/ TIOHMKCHUE (HY)KHOC HO,Z[‘-ICpKHyTB)

Bpewmst Hauana \HapymHa;[ ‘BHYTpeHHﬂﬂ




ucnbITanuid: 12 9 45 MuH temneparypa, °C: 20,5 temneparypa, °C: 24,0

P 4ey oy A 4py apj”
50 108 4 110 1o 4 110 110
40 88 83 80 80
30 45 58 30 30
20 25 31 25 i5
0 ] 10 Y b 10 Y
Bpewms okoHuaHusA Hapy:xnas BryTtpeHnHss
ucnbiTanuii: 13 4 10 mun temmneparypa, °C: 20,5 temriepatypa, °C: 24,4

Hcnbitanus nposenu

Ilo pesynpTaraM HCHOBITAaHUI YCTaHOBJIEHO, 4TO Npu &¢,,=50 Ila ocpenHeHHas pa3HOCTh

iV
JMABJICHHUS BO3JyXa Ha BEHTHIATOpE Ly 7 =110 TIla. CornmacHo KaaTuOPOBOYHBIM JIaHHBIM
BEHTUJIAITOPA NPH 7 yCTaHOBJICHHBIX 3ariIylIKaX 0OBEMHBIN pacXol BO3[yXa L, depe3 BEHTUIISATOP

omnpenensercs mo popmye

O =415 2034
Hpnﬂvﬁvz 110 ITa monyunm ¢, =368 e f .
KpatHocTh BO31yX000MeEHa 5, y ! . ipu £, =50 Ila onpenensercs no popmyie

nsg = Qi Vi = 369791 =4u’!,

CrnenoBaTenbHO, BO3MyXONPOHUIIAEMOCTh HAPYKHBIX OTPAXIACHUN KBAPTUPHI YJIOBIETBOPSIET
tpeboBanusM CHull 23-02 mis sKWIbIX 3aHUH C €CTECTBEHHOW BEHTHIISIIIMEH M COOTBETCTBYET

KJIACCY BO3yXOIPOHUIIAEMOCTHU "yMepeHHas".

[MPUJIOXEHUE I
(cipaBouHOE)

COMNPOTUBINEHUE NMAPOIMPOHULIAHUIO JINCTOBbLIX MATEPUAJIOB
N TOHKUX CNOEB NAPOU30NALUN



N Marepuan Tonmun | ConpoTuBIeHH
ILII. a crosl, e
MM | TapOIPOHUIIAH
UI0
Ryp ,
2
M -u-Ila/mr

1 |KapToH 0ObIKHOBEHHBIN 1,3 0,016
2 |JIuctel acOecTOLlEMEHTHEBIE 6 0,3
3 |JIucTel rurncoBbie OOIMBOYHBIC (CyXas MITYKaTypKa) 10 0,12
4 |JIucThl IpeBECHO-BOJIOKHUCTHIC KECTKHE 10 0,11
5 |JIucTel IpeBEeCHO-BOJIOKHUCTHIC MATKHE 12,5 0,05
6 |Oxkpacka ropsyuM OMTYMOM 3a OJIMH pa3 2 0,3
7 |Okpacka ropssuuM OMTYMOM 3a JiBa pasza 4 0,48
8 |Oxpacka mMacIIsTHas 3a JIBa pasa ¢ MpeaBapUTeIIbHON - 0,64

LINIATIEBKON U TPYHTOBKOHN
9 | Oxpacka 3MajeBoi Kpackoii - 0,48
10 |ITokpsiTHE N30JIBHON MAacCTUKOMW 32 OJIUH Pa3 2 0,60
11 |IToxpeiTHE OUTYMHO-KYKEPCOJIBHOW MaCTUKOH 3a OUH 1 0,64

pas
12 |TlokpeiTHE OUTYMHO-KYKEPCOJIBbHOW MAaCTHKOH 3a J1Ba 2 1,1

paza
13 |IlepramMuH KpOBEIbHBII 0,4 0,33
14 |TlonudTHIEHOBAS IUIEHKA 0,16 7,3
15 |PyGepoun 1,5 1,1
16 |Tonb KpOBENbHBII 1,9 0,4
17 |Danepa kieeHas TpexciolHas 3 0,15

IMPUJIOXXEHUE II1




(oGs3aTenbHOR)

N30JINHNN COPBLIMOHHOIO BJTIATOCOAEPXXAHUA KEPAM3UTOBETOHA,
COOEPXALLEIO XJTOPUAbI HATPUA, KANMUA U MATHUA
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Pucynox I11.1 - M30onuHum cOpOLIMOHHOTO BIArocoAep:kanus kepamautoderona py = 1200 kM 3 :
COJIEpIKalIero XJI0PpHUI HaTpUsl, IPU U3MEHEHUH OTHOCUTENIbHOM BIIaXKHOCTHU BO3AyXxa o, %o, U

MaccoBOro cojecoaepxanus =, %
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Pucynox 111.2 - M30nuHnM cOpOLIMOHHOTO BIarocoAep:kaHus kepamutoderona py = 1200 ki 3
COJIePIKAILETO XJIOPU KaJusl, IPU U3MEHEHUH OTHOCUTENILHON BIIAXKHOCTH BO3yXa ¢, , %0, U

MaccoBoro coneconepxkanus L', %
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Pucynox 111.3 - M301uHNM COpOLIMOHHOTO BiIarocojiepkanus kepam3urodeTona pp = 1200 xf u,

COJIepIKAILETro XJIOPU MarHus, IpU U3MEHEHUU OTHOCUTEIbHON BIQXKHOCTH BO3AyXa ¢, , %o, U
MaccoBOTo cosiecoaepkanus =, %
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Pucynox 111.4 - M30nuHnM cOpOLIMOHHOTO BIarocoAep:kaHus kepamutooerona py = 1200 ki 3

conepxariero NaCl - 60%, KCI - 30%, MgCl 2 - 10%, npu u3aMeHeHHH OTHOCHTEIBHOM BIaKHOCTH
BO3AyXa tp,, %0, U MAaCCOBOTO cojecoaepxanus ', %, B creHax ¢uoTo-padpuk
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Pucynox I11.5 - M30muHuK cOpOLIMOHHOTO BIarocoAep:kaHus kepamutoderona py = 1200 kM 3

conepxariero NaCl - 50%, KCI - 30%, MgCl 5 - 10%, npu u3MeHeHHH OTHOCUTEIBHOM BIAXKHOCTH
BO31yXa @, %, 1 MaCCOBOTO coyiecopepkanus ', %, B CTEHaX IIEXOB JIPOOICHUS PYIbI
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Pucynox 111.6 - M301uHMM COPOLIMOHHOTO BIarocoAepkaHus kepamautooerona py = 1200 kM 3
coxepxariero NaCl - 30%, KCI - 60%, MgCl 5 = 10%, mpu U3MCHCHHN OTHOCHTEILHOW BIaKHOCTH

BO3yXa %, Y0, U MACCOBOIO cojiecoaepkanus ', %, B CTeHaxX LIEXOB CYLIKU

[MPUJIOXEHUE 5
(pexomeHnayemoe)

NMPUMEP PACYETA COMNMPOTUBIEHUA NAPONPOHULIAHUIO

Paccunrare conpoTHBIIEHHE IAPONPOHULIAHHWIO HAPYXKHOM MHOTOCIOMHOM CTEHBl W3
Kene300eToHa, YTeIUIUTeNss U KUPIUYHOM OOJMIOBKHM >XKuUioro 3xaHust B Mockse. IIpoBeputsb
COOTBETCTBUE COIPOTUBIICHUS MaponpoHUIaHuio cTeHbl TpeboBanusm CHull 23-02, paccuurath
pacnpezielieHue IMapUUaJbHOTO JIaBJIEHUS BOJSHOIO Iapa IO TOJILE CTEHbl U BO3MOYKHOCTb
00pa30oBaHMs KOHJIEHCATa B TOJILE CTEHBI.

Hcxomnpie manabIe

Pacuernast Temneparypa i, (C, U OTHOCUTENIbHAs BIA)KHOCTb BHYTPEHHEIO BO3AyXa ff., %0:
IS )KWJIBIX TIOMEIIeHuit £y, = 20 °C (cormacno 'OCT 30494), ¢, =55% (cormacno CHull 23-02).

PacueTHast 3UMHSS TEMIEPATypa f,, -, U OTHOCHUTEJIbHAS BJIAXKHOCTh HApPY>KHOI'O BO3JyXa
o> 0, ONPEHCNSAIOTCS CIEAYIOIUM O0pa3oM: f,y M &, HIPUHUMAIOTCS COOTBETCTBEHHO

paBHBIMU CpEIHEW MECSYHOW TeMIepaTrype W CpelHed OTHOCHTENBHOW BIIAXXHOCTH Haumbosee
xonmoaHoro Mecsma. s MockBbel Hambojee XOJIOAHBIM MECAIl SHBapbh W COIVIAaCHO Tabmuie 3*
CHulI 23-01 £, =-10,2 °C, u cornacuo tabnuue 1* CHull 23-01 «p,,, =84%.

Bita)xHOCTHBIM PEXHUM JKHJIBIX MOMEIICHUM - HOPMAJbHBIM; 30HA BIAXHOCTH Ui MOCKBBI -
HOpMaJlbHasl, TOI/A YCJOBMSI OKCIUIyaTallud OrpPakKJAIoLUX KOHCTPYKUUN ONPEIENSIOT 110
napametrpy b (cormacao CHull 23-02). PacyerHble TEIUIOTEXHHUYECKHE MOKA3aTeIH MaTepHajoB
IPUHATHI 10 napaMeTpy b npunoskenns /1 Hacrosimero CBoja npaBuil.

Hapy:xnast MHOrocioiHas CT€Ha >XWUJIOIO JOMa COCTOMT U3 CIEAYIOIIMX CJIOEB, CUMTast OT
BHYTPEHHEHN MTOBEPXHOCTH:

1 - rumcoBasg mITyKaTypka TOJIIMHOW 5 MM, IUIOTHOCTBIO pp = 1000 i © OKpacKou

BHYTPEHHEH TOBEPXHOCTH JIByMsl CJOSMU MAacisSHOW KpackH, pacyeTHble KO3(p(HUIHMESHTHI
TETUTOTIPOBOAHOCTH Ag = (1,35 Br/ I[M-"C), napornponutaeMoctu = 0,11 nrf I[M-LI-Ha) ;

2 - KeJe300eTOH TOJIIIAHOMN 100 MM, IJIOTHOCTBIO
po = 250050/, hg = 2,04 Br/(m-"C), w = 0,03 vr/ (- Tla )



3 - yrerumatenb Styrofoam 1B A ¢upmer "JIAY FOPOIT I'm6X" tosmuHoM 100 MM, TUIOTHOCTBEO
po = 281, hg = 0,031 Br/(a°C Y p = 0,006 wrf (mea-Tla ),

4 - KHUpIIMYHas O6J‘II/IL[OBK8. W3 CIUIOIIHOTO TNIMHSIHOIO OOBIKHOBEHHOT'O KUpIunia TOJ‘IH.[I/IHOf/’I 120
MM, pg = 1800sr/m”, Ag = 0,81 B/ (1-°C) = 0,11 wr (n-Tla ),

S5 - mTyKaTypka U3 TOPHU30BAHHOTO THIICOMEPIUTOBOTO pPACTBOpPA TOJIIMHOM &8 MM,
po = 500m/m”, Ag = 019 B1 (mC) = 0,43 wr/ (maa-Tla ).

[lopsnok pacuera
ConpoTuBieHHE TEIUIONEPENAUY€E OTPakIAIOLIEN KOHCTPYKIIMH PABHO

Ry =1/87 +0,005/0,35+0,1/ 24 +0,1/0,031+ 0,12/ 0,81+ 0,008/ 0,19 +
+1/23= 3,638 °C)/ B

Cormacao CHull 23-02 (1.9.1, mpumewanue 3) IUIOCKOCTH BO3MOXHOM KOHJICHCAIIUU B
MHOT'OCJIOMHOW KOHCTPYKLHH COBIIAJAET C HAPYKHOM MOBEPXHOCTBIO YTEIUIUTEIIS.

ConpoTHBIICHHE NAPONPOHULAHUIO Ry w? --Tafvr , OTpaKJaroIell KOHCTPYKLUH (B Mpeenax

OT BHYTPEHHEH MOBEPXHOCTH JO IUIOCKOCTH BO3MOKHOW KOHJIEHCALMU) JOJDKHO OBITH HE MEHee
HOPMHUPYEMBIX CONPOTUBIIEHUI MAPONPOHUIIAHHUIO, onpeensaeMbIx 1o Gopmynam (16) u (17) CHull
23-02, npuBeIEHHBIX HUXKeE Ul y100CTBA U3IIOKCHHS:

Ryf =l —E)RG, /(B — e ) O.1)

R;;% = 0,00242 ['E:'nf - )I[Pwﬁw&av +T|:]9 (B3.2)

TAC £y HapUUAJIBHOC HNAaBJICHUE BOJASHOIO IlIapa BHYTPEHHEI'O0 BO31yXa, Ha, Ipu pacquHoﬁ
TEMIICPATYpPEC U OTHOCHUTEIBLHOH BIaKHOCTH STOTO BO3ayXa, OIIpEaAcCIsIeMocC 110 Q)opMyne

Emf T I:f'pmf ! 1':”:':'5:':1: > (3.3)

rae Zy NapuuanbHOE JIaBJICHUE HACBIIEHHOTO BOAsSHOro mapa, Ila, mpu Temmepartype i
npuHUMaercs o npuioxeHuto C Hacrosimero CBoaa MpaBWIL: MPU iy = 20°C By = 2338 Ila.
Torga Ipn e = 53% ey = (5571002338 = 1286 I1a;

A - maprumanbHOE JaBJICHHE BOJSHOTO Tapa, [la, B MIOCKOCTH BO3MOYKHOW KOHJICHCAIMU 32
TOJIOBOM MEPHO/ IKCIUTyaTalliy, onpenensieMoe mo popmyie

E =(Ejz) + Byzq + Baz9)/12, (D.4)



A, Hy, B - mapnuanbHble JaBJICHUS BOASHOTO napa, Ila, mpuHuMaeMsle o TeMneparype t; B

IUIOCKOCTH BO3MOKHOM KOHJAEHCALlMU, OMNPEIENIIeMON MpH CpeJHEel TemmepaType Hapy»HOro
BO3/1yXa COOTBETCTBEHHO 3UMHETO, BECEHHE-OCEHHETO U JIETHETO IIEpUO/IOB;

Z1, 272,23 - IPOAOJDKUTCIIBHOCTb, MEC, COOTBETCTBCHHO 3UMHCEI'0, BECCHHC-OCCHHCTO U JICTHEI'O
NnepnuoaoB, onupeacisaeMasd ¢ yadeToM CICAYOIINX YCHOBHf/'II

a) K 3UMHEMY TMEPHOJY OTHOCATCS MECSIIBI CO CPEIHUMH TeMIepaTypaMu HapyKHOTO BO3IyXa
Hxe munyc 5 °C;

0) K BECEHHE-OCCHHEMY TMEPUOy OTHOCSITCS MECSIBI CO CPETHIUMH TeMIIepaTypaMH Hapy KHOTO
BO31yXa OoT MuHyc 5 110 mtoc 5 °C;

B) K JIETHEMY IEPHOJY OTHOCSITCS MECSIBI CO CPEAHUMH TeMIepaTypaMu Hapy»KHOTO BO3AyXa
BhIIEe IuToc S5 °C.

[IpoaomKUTENPHOCTh MEPUOJOB M HMX CPEIHSS TeMIeparypa OMNpelensioTcs mno Ttabmuune 3*

CHull 23-01, a 3HaueHuss TeMmmepaTyp B IUIOCKOCTH BO3MOXKHOM KOHJIEHCAllUU  T;,

COOTBETCTBYIOIIKME STUM IEpHOaM, 1o Gpopmyie (74) nacrosiero CBoaa npasui
Ty = L ~ I:z:'nf _5:'jI:R.s:' + ZR:I"{ £y, (3.5)

T1e iy - pacdeTHasl TeMIeparypa BHyTpeHHero Bo3ayxa °C, mpuHUMaeMast Ul KHWJIOTO 31aHHS
B Mockge pasnoii 20 °C;

{; - pacueTHas TeMIepaTypa Hapy>KHOTO BO3ayXa :-ro mepuona, °C, mpuHUMaemasi paBHOU
CpeIHEeN TeMIepaTrype COOTBETCTBYIOLIETO IEPUO/IA;

K, - CONpPOTHUBICHHME TeIUIoNepeaaue BHYTPEHHEH IIOBEPXHOCTH OTPaXKICHUs, PpaBHOE

Ry =1 oy =1/87 = 0115 °C-Br *;

> R - repMuyecKoe CONPOTHBIICHHUE CJIOS OTPaKICHHS B TIpeJiesiaX OT BHYTPEHHEH TTOBEPXHOCTH
J10 IJIOCKOCTU BO3MOKHOM KOHJIEHCAINH;

Rp - cONpOTHBIICHUE TEIUIONEpeiade OrPaKICHUS, ONIPEICIICHHOE paHee PaBHBIM

Ry =3,638m° “C-Br.>

* EquHuIa n3MepeHust COOTBETCTBYET opuruHany. - [Ipumeuanne "KOJIEKC".

OHpe,Z[eJ'II/IM TCPMHUYCCKOC COIIPOTUBJIICHUE CJIOA OIrpaXACHUA B IIPCACIax OT BHYTpeHHeﬁ
MOBEPXHOCTHU OO IIIOCKOCTHU BO3MOXKHOM KOHJICHCAIINH

> R=0005/035+01/204+01/0031= 32553 (Mz -°C)/BT.



VYCcTaHOBUM 71 MEPUOJIOB UX MPOJODKUTENBHOCTh Z;, CYyT, CPEIHIOI TeMmieparypy £, °C,

corsiacHo CHull 23-01 u paccunTaeM COOTBETCTBYIOLIYIO T€MIEpaTypy B IJIOCKOCTH BO3MOKHOM
KOHJeHCcauuu t;, °C, no popmyie (0.5) A KNMMaTHUECKUX yCI0BUN MOCKBBI:

3UMa (SHBapb, (heBpaiIb, 1eKaAOPh):
z1 =3 Mmec;
1 =[(-10,2)+(-9,2)+(-7,3)]/3=-8,9 °C;
71 =20-(20+8,9)(0,115+3,289)/3,638=-7,04 °C;
BECHA - OCEHb (MapT, afpelb, OKTSIOPb, HOSOPBD):
z7=4 mec;
£ =[(-4,3)+4,4+4,3+(-1,9)]/4=0,6 °C;
749 =20-(20-0,6)(0,115+3,289)/3,638=1,85 °C;
neto (Maif - CeHTAOpH):
z4 =5 Mec;
£3=(11,9+16+18,1+16,3+10,7)/5=14,6 °C;
79=20-(20-14,6)(0,115+3,289)/3,638=14,95 °C.

[To Temmepatypam (y, T3, T3 ) AT COOTBETCTBYIONIMX MEPHOAOB ONpPEAENIAeM MO MPHI0KEHUIO
C napuuanensle gaBnenus ( &, #5, B5) BoggHoro napa: & = 337 1la, By = 6%51la, &5 = 170511a u

no ¢opmyne (2.4) ompenenuM MaplHadbHOE IaBlieHHE BOJsSHOrO mapa &, [la, B mIockocTH
BO3MO)KHOM KOHJIEHCAIIMM 3a T'OJOBOM NEPUOJ AKCIUTyaTalldud OIpa)KIarolleldl KOHCTPYKIUH JUIs
COOTBETCTBYIOIUX MPOAOIKUTEIBHOCTEW NEPUOJIOB =, £5,23.

E=(337-3+698-4+1705-5)/12=1027 Ila.

8 2 o
ConpoTuBieHHe MAPONPOHUIAHHI0 Ry, m“-oIla/ur, wacTu orpakjarouiedl KOHCTpyKIWH,

PACHOIOKEHHON MEXIy Hapy>KHOH TMOBEPXHOCTHIO M IUIOCKOCTBIO BO3MOYKHOW KOHJICHCAIIWH,
onpexensercs o Gopmye (79).

R;p = 0,008/0,43+0,12/0,11 = 1,11 % - TTafur.



Cpennee mapruanbHOE JaBJICHHE BOJASHOTO Iapa HApYXKHOTO BO3MyXa ¢, , 1la, 3a romoBoi
nepuon onpenessitor mo CHull 23-01 (tabnuma Sa*)

8¢ =(280+290+390+620+910+1240+1470+1400+1040+700+500+360)/12=767 Ila.

ITo ¢opmyne (16) CHull 23-02 onpenensieM HOPMHPYEMOE CONPOTHUBICHUE MAPOINPOHHUILIAHUIO
U3 YCIIOBUSl HEIOIyCTMMOCTH HAKOIUIEHUS BJaru 3a TroJIOBOM IMEpPHOJ AKCIUTyaTalMd COIJIACHO
CHullI 23-02 (11.9.1a)

Rf = (1286 - 102711141027 - 767) = 111 112 v Tlafnr

JUia pacyeTa HOpMUPYEMOT'O CONPOTHUBIICHUS TAPOIPOHULIAHHIO R;;% U3 YCIIOBUS OTpaHUYEHUs

BJIarW 3a MEPHUOJI C OTPULIATEIIbHBIMUA CPEAHUMHU MECSAYHBIMU TEMIIEpaTypaMu Hapy>KHOT'O BO3AyXa
0epyT onpeeseHHYI0 paHee MPOJODKUTEIBHOCTD 3TOr0 MEepUoja =g, CyT, CPEIHIO TEMIIEpaTypy

9TOro nepuoja i, “C:zp = 15leyr, iy = —6,6°C.

Temmnepatypy tj.°C, B INIOCKOCTH BO3MOXKHOW KOHJICHCAIIUH JUISL 9TOTO IEPHOJA ONPEAEIIOT
o popmyie (80)

73 =20-(20+6,6)(0,115+3,289)/3,638=-4,9 °C.

HapunanLHoe JaBJICHUE BOJSAHOI'O IIapa ED, Ha, B TUIOCKOCTH BO3MOXKHOMH KOHJICHCAallu1

onpenensor o npunoxenuto C npu t =-4,89 °C paBHbiM Zp=405 Ila.

Cornacno CHull 23-02 B MHOTOCTIOWHOW OTpa)KIaoel KOHCTPYKIMH YBIIAKHIEMBIM CIOEM
SBIISIETCA YTEIUTUTENb, B JAaHHOM npuMmepe Styrofoam IUIOTHOCTBIO [ = pp = 28 KT pu
TtomuuHe ¥, =0,1 M. IIpenenpHo nomycTrMoOe NpHpalleHUEe PacueTHOTO MAacCOBOIO OTHOLICHHMS

Bi1aru B 3ToM Marepuaine corsiacio CHull 23-02 fav,, =25%.

Cpe,I[HHH YIOPYTroCTb BOAAHOI'O IIapa HAPYKHOI'O BO3AyXa IEpHOJa MECALCB C OTPULATCIIbHBIMU

CPEIHUMU MECSIUHBIMH TeMIIepaTypaMH, olpeesieHHasl paHee, paBHa eﬁxf =364 Ila.

Koaddunment 1y onpenensiercs mo popmyne (20) CHull 23-02.

n =0,0024(405-364)151/1,11=13,39.

Onpenenium Ri;% o gpopmyse (17) Cuull 23-02

Ri;% = 0002415101286 — 405) /(28-0,1-25 + 13,39) =5 83 1? a TTafnr,



Ilpn  cpaBHEHHMM MOJNYYCHHOro 3HAaYCHUS K, € HOPMHPYCMBIM YCTaHaBINBACM, 4TO
reg reg
Rvp >Rvp2 > Rvpl'

CrnenoBarenbHO, OrpaXkJarolias KOHCTPYKIUsS ynosieTBopsier TpeOoBanusm CHull 23-02 B
OTHOIIEHUHU CONPOTUBIIEHUS apONPOHUIIAHHIO.

Pacuer pacnpeaciicHusd napuuajibHOro JaBJICHUA BOASHOTO IIapa 10 TOJMIC CTCHBI U OIIPECACIICHUC
BO3MOKHOCTHU O6p330BaHI/I$I KOHACHCATa B TOJIIIC CTCHBI

JUis mpoBepKHM KOHCTPYKLUMH Ha HaJlWuuWe 30Hbl KOHAEHCALMU BHYTPU CTEHBI ONpEIessieM
CONPOTHBIICHAE NAPONPOHULAHHUIO CTEHbI K,y 110 opmyite (79) Hactosmero Coja npasui (31ech
U Jlajiee COMPOTHUBICHHEM BIarooOMeHy y BHyTpPEHHEH U HapyKHOI MOBEpXHOCTEN IpeHeOperaem).

R =0,003/011+01/0,05+01/0,006 + 012/011+ 0,008/ 043 = 2115 w? o TTafmr,

OmnpenensieM MmapiyaibHOES aBICHUE BOJSHOTO MMapa BHYTPU M CHAPYXKU CTEHBI MO (hopmyrie
(3.3) u mpunoxenuto C HacTosiero CBojia MpaBuI

Tt = 2070, g = 55%;

2 =(55/100)2338=1286 Ila;

fo = —10,2°C pyy = 84%,

24, =(84/100)260=218 Ila.

Ompenensem TeMmepaTypsl T; Ha TpaHUIAX cloeB 1o Gopmyne (3.5), Hymepys OT BHyTpeHHeEN

IIOBEPXHOCTU K Hapy’KHOH, M MO 3THM TEMIIEpaTypaM - MAaKCUMAaJbHOE MapLUalIbHOE JaBJICHUE
BOJISIHOTO napa &; mo npunoxeHuro C:

1, = 20 - (20+10,2)(0,115)/ 3,638 = 19,0 °C,
B = 2197 I

Ty =20 - (20 +10,2)(0,115 +0,014)/ 3,638 = 18,9°C,
Ey =213211a;

T3 = 20 - (20+10,2)(0,115 + 0,063) /3,638 = 18,5°C,

£y = 2129TIa;



T4 = 20— (20 +10,23(0115+ 3,285 /3 638 = —83°C;
Ey =30211a,

75 = 20— (20+ 10,200,115+ 34373/ 3,635 = =95 °C;
He = 270114,

T = 2020+ 10230115+ 3479 /3 638 = -9 5 °C;
By = 264 11a;

Paccuuraem HeﬁCTBHTCHbHBIe NnaporuaJIbHbIC JABJICHUA &; BOASHOIO ITapa HAa I'paHHuIax CJIOCB II0
bopmye

B T i T I:’Ez'nf T ot )ZR"F Rvp > (2.6)
TII€ €y U €,y - TO K€, YTO U B hopmyite (2.3);
R,y - 10 %€, 40 U B popmyie (79);
2 & - cyMMa CONpOTHUBIICHUH NApOIIPOHUIIAHHIO CIIOEB, CUUTAs OT BHYTPEHHEH TOBEPXHOCTH.

B  pesymprate pacueta 1o  ¢dopmyne (D.6) moNydMM  CIEAYIOIIHE  3HAYCHHUS:
gy =12861la, o9 =12851la, &5 = 111584 = 274 1la, 65 = 219118, 245 = 21811a

HpI/I CpaBHCHHU BCJIWYHMH MAKCUMAJIbHOI'O IapuuaJlbHOr'o JaBJICHHUA E!- BOAAHOIO Iapa H“
BCJINYHH HGI;'ICTBHTGHI)HOFO MapouajbHOTO AAaBJICHUSA <; BOJAJAHOIO Iapa Ha COOTBCTCTBYIOIINX
TpaHUlax CJIOCB BUAUM, YTO BCC BCIMYHUHBI &; HHIKXC BCINYUH E!- , UTO YKa3bIBACT HAa OTCYTCTBUC

BO3MOXHOCTH KOHACHCAIIUH BOAAHOIO I1apa B orpancz[alomeﬁ KOHCTPYKIHH.

JUia HarJIgIHOCTH pacyera MOCTPOUM TIpadUK paclpeneseHus] MaKCUMalIbHOIO MaplHaIbHOTO
JlaBJIeHUs] &; BOJSHOIO Hapa M rpaduK U3MEHEHUs JEeHCTBUTEIbHOTO MaplHaIbHOIO JABICHUS £;
BOJISHOTO Tlapa IO TOJIE CTEHbl B MaciuTabe CONPOTHUBICHUH MapONpPOHHUIIAHUIO €ro CIIOEB.

OLICBI/II[HO, 4TO OTH KpPHUBBIE HE THCPECCKAIOTCA, UYTO TaKXKC JOKA3bIBACT HEBO3MOXHOCTH
06p330BaHI/I$I KOHZCHCATa B OI'PaXICHUH.
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Pucynok 2.1 - Pactipeenenue napiuaibHOTO JaBJICHUS BOJSHOTO Mapa B OrpakKaaroen
KOHCTPYKIIUU (ClIeBa HAIIPABO - OT BHYTPEHHEH MOBEPXHOCTH K HAPYIKHOM)

[MPUIJIOXEHUE 1O
(pexomenayemoe)

NMPUMEP TEMNOTEXHUYECKOIO PACYETA NOJA
Hcxomgnsie maHabIe

Onpenenuth, yIOBIECTBOPSET JU B OTHOIICHWW TeIIOycBoeHHs TpeOoBanmsm CHull 23-02
KOHCTPYKUHMs  II0Jla  JKWJIOTO  3JaHUs M3  MOJHUBUHWIXJIOPHUIHOIO  JIMHOJIEYMa  Ha
TEIUIO3BYKOU3OJIMPYIOIIEH TOJIOCHOBE U3 CTEKJISHHOIO BOJIOKHA, HAKJIEEHHOIO XOJOIHOM
OMTYMHOW  MACTHUKOM Ha  JKEIe300€TOHHYIO  IUIUTY  TEPeKphITHS.  TermmoTeXHUYecKue
XapaKTEPUCTUKU OTACIBHBIX CIOE€B KOHCTPYKIMH Tojia (TIPH MX HyMEpalliyd CBEpXYy BHHU3) JIaHBI B
tabnuue FO.1.

Ta6nuua 1O.1
Home Marepuan Tonmu |IImoTHOCTH Koadduunents! npu Tepmuyecko
p Ha CJI0s | MaTepuaia | yCIOBMX KCIUTyaTauuu A e
cio d,M | BCyXoM COIPOTUBIIEH
COCTOSIHUM ue
PD,RTfME R wm*eCiBT

TEIIOMPOBOJHO | TEIIJIOYCBOCH
CTH us
WBHC) |5 B oC)




1 |JIuuesoii ciooh u3 0,0015 1600 0,33 7,52 0,0045
JUHOJIEyMa

2 |IlomocHoBa 0,002 150 0,047 0,92 0,043

3 |burymnas mactuka | 0,001 1000 0,17 4,56 0,0059

4 |IlnuTa mepeKphITUs 0,14 2400 1,74 16,77 0,08

[Topsanok pacuera
OrnpenenuM TEIIOBYI0 HHEPITUIO CI0EB moJjia 1o gopmye (53)

Dy = Rysy = 0,00457,52 = 0,034,
Dy = Ryay = 0,043-0,92 = 0,04;
Dy = Rysy = 0,0058-4,56 = 0,027;
Dy = Rysq =0,081677 = 1,34,

Taxk KaK cyMMapHas TeIJI0Bast HUHEpIUs MEePBBIX Tpex CJIOEB
Ly + 05+ 12=0,034+0,04+0,027=0,101<0,5, HO cyMMapHasi TeIUIOBasi MHEPLUS YETHIPEX CIIOEB

0,101+1,34=1,441>0,5, TO mnoOKa3zaTeab TEIJIOYCBOCHUSI TOBEPXHOCTU TIOJIa  OMpENesaeM
MOCIIEZIOBATEIHHO C YYETOM YEThIPEX CIIOEB KOHCTPYKIMHU TMoJia ¢ moMoIisio Gopmyn (82) u (83),
Ha4YWHAas C TPEThETO

¥y = (zf?.gs% + 34)f[0,5 + Rasy )= [2-0,0059-4,563 + 16,??)f[0,5 +0,005916,77) =
- 28.4Br/(u? " C}

Yy = (4R33§"* + }’3);[1 +Ry13) = (4-0,043-0,922 + 28,4)f[1 +0,043:28,4) =
- 129B7/(u? " C)

n=r,-= (431 s+ }’g)f[l + RF) =(4-0,0 0457,52%+ 12,9)f (1+0,004512,9) =
- 132Bw/[u? < C)

3HavyeHHe MoKa3aTessl TEIJIOYCBOCHHUS MOBEPXHOCTH TMOJa I KUIbIX 3/1anuii corniacno CHull

23-02 He nMOKHOE TMpEeBBIMIATh I ;gg =12 Bt [Mz -°C), U pacyeTHOE 3HAYCHHUE I[OKa3aTest

TEIUIOYCBOCHHS. JaHHOH KOHCTpyKumn ¥y =132 B/ ICM2 -"C)



CnenoBarenbHO, paccMaTpuBaeMasi KOHCTPYKLHMsI II0jla B OTHOILIEHUM TEIUIOYCBOEHHUS HE
ynosietBopsieT TpeboanusmM CHull 23-02. Onpenenrm nokaszaresib TEIIOYCBOCHUS IOBEPXHOCTH
JAaHHOW KOHCTPYKIUU T10JIa B TOM Cllydae, €Cliu MO IUINTE MEePEKPhITUs OyAET YyCTPOEHA CTSDKKA U3

5=0,02m,pg = 12003/, A = 0,37 Brf(10°C), 5 =
= 583B1/(m2"C) R = 0,054 u2-"C/Br, D = 0315

9TOM ClIy4dac 6YIICT COCTOATH U3 IIATHU CIIOCB.

HIIaKoneM3o0eToHa . Koncrpykuuss mona B

Tak Kak CyMMapHas TeIIoBas UHEPIHS MEPBBIX YeThIPEeX CII0EB
Iy + 05+ Dy + 1,=0,034+0,04+0,027+0,315=0,416<0,5, HO cymMMapHasi TeIUIOBasi UHEPLHUS MATH

cnoeB 0,416+1,34=1,756>0,5, To noka3areiib TEIJIOYCBOCHUS MMOBEPXHOCTH I0JIa OMPEACIISIETCS C
YYETOM IATH CJI0€B KOHCTPYKIMH T0JIa.

OHpCl[GJII/IM MMOKa3aTcCjib TCIJIOYCBOCHHA IMOBCPXHOCTU UYCTBEPTOIro, TPCTHLEro, BTOPOIo M
MepPBOTO CJI0eB moJja o Gopmynam (82) u (83):
Yy= [25?.4331 + 85 )n{m,ﬂ + Rys5)= [2-0,054-5,832 + 16,??)f[0,5 +0,05416,77) =
- 14,5B/[u? = C)

¥y =[4Rys3 + 7 )11+ B3F,) = [40,00594 567 +14,5 Ji(1+0,005914,5) =
- 1382B7/(m? C)

¥, = (4Rss3 + 13 )11+ Ry} = (40,043,922 +13,82)/(1 + 0,04313,82)-
-8,78 Brf(u? ~ C},

¥, = Vylam 52 + 1, W1+ Ri7y) = [8:0,00457 522 +878)/(1+0,0045:8,78) =
- 94 Br/(w?-C)

Taxum 06p8.30M, YCTpOﬁCTBO M0 IINIMTC TMCPCKPBITHA CTAKKU M3 IIJaKoIIeM300eTOHA

(p,:, =1200 RT.I"I-.-IBJ TommuHOM 20 MM YMEHBIIWJIO 3HAYCHHWE T[OKa3aTes TeIIO0yCBOCHUS

2.
noBepxHoctu nosa ¢ 13,2 go 9,4 Bt/ (M ) C). CrnenoBaTenbHO, 3Ta KOHCTPYKLHMS IOjda B
OTHOIIIEHWW TEIJIOYCBOCHHUS YOBJIETBOPSET HOPMATHUBHBIM TpeOOBaHUSAM, TaK KakK 3HAYCHUE

reg 2.
MoKa3aTesl TEeIJIOYCBOCHHsI MOBEPXHOCTH HE IMpPEBBIIACT I e 12 B/ |m**C] - HOpMHpyemoro

MMOKa3aTeiid TCIUIOYCBOCHUS ITOJIa I KUJIBIX 3JIaHUM.

[MPUJIOXEHUE S
(pexomeHayeMoe)

NMPUMEP COCTABJIEHUA PA3OEJIA "OHEPTO93®®EKTUBHOCTbL"
NMPOEKTA OBLUECTBEHHOI'O 30AHUA



.1 NICXOJHBIE JAHHBIE IS PACUHETA TEIVIOOHEPT'ETUYECKHUX ITAPAMETPOB
3JAHUA JIEHEBHOI'O YUYPEX/IEHUA

OO0mmas xapakTepuUCTHKA 3TaHHS

[TsaTraTaxkHoe 3maHue jedeOHoro yupexaeHus. dacan, miaH W pas3pe3 3/7aHUS MPUBEICHBI Ha
pucynkax S.1-51.3. B mokombHOM »3Take pasMelieHbl KOH(EpEeHI-3al, KyXHS H IMOJCOOHbIE
nomenieHusi. Ha mepBom staxe - BXOAHAs Tpymia ¢ KOH(EpEeHI-3a10M | 3ajlaMH JUIsi CEMUHApOB,
MPUEMHOE OTJeNIeHHe U pecTopaH. Ha BTopom staxe - oiie ¢ 3amamu 151 CEMHHAPOB, OMOINOTEKA,
aJIMAHUCTPATHBHBIC TOMEIICHUS U OTACIeHHE (QyHKIIMOHAILHOW AMarHOCTHKH. Ha TpeTheM sTaxe -
naboparopuss KIETOYHBIX TEXHOJIOTUW, IIEHTP HAYYHO-HCCIIENIOBATENbCKUX J1abopaToOpui,
Mopdoorrueckas gadoparopus. Ha yeTBepTOM 3TaKe - KapAUOXUPYPIHUSCKUN CTAI[MOHAp Ha 66
Koek. Ha msaTom sTaxke - omepanyoHHBIM OJOK M peaHMMalMOHHOE OTHejeHHe. B TexHudyeckom
TaXEe TMOJA KYyHOJIOM - 3al Uil TEeKYIIMX ONEpaTHBHBIX COBEUIAHWK Bpaded W KOMHATa
MICUXOJIOTHUECKOH pa3rpy3Ku IepcoHaa.

Pucynok .1 - ®acan 3qanus
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Pucynok 1.2 - [1naH OKOJIBHOTO ATaxa
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Pucynok 4.3 - IIpononbHbIi paspes
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OOmias BeIcOTa 3maHug 25,3 M, BbIcoTa moaBaia - 3,6 M. OrammBaeMas IUIOIIAAbL 3OAHUS -
18199 m 2 , B TOM YHCJIe TI0JIe3Has Imomanb - 15241 m 2 , OTAIUIMBAEMBIA 00BEM 34aHusg - 72395 M~

o0111as1 TUIOIAAb HAPY KHBIX OIPaKIAIOIIMX KOHCTPYKIHMA - 14285 M 2,



Pexxum paGoThl: sieueOHBIM OOk  (4-i-5-if  3Taxu) - KpPyrJIOCYTOYHO, JIabopaTOpHO-
aJIMUHHUCTPATUBHBIA 00K - (1-#-3-# sTaku) - 8-yacoBoii paboumii JeHb TPU S-AHEBHON paboueit
HeJene, MacCOBbIe MEpONpUsATHs (Hay4yHble KOH(epeHIuu M np.) - 8-9acoBOM JE€Hb OJUH pa3 B
Heneno. OTHOBPEMEHHOE HaX0X/IeHHUe JIIoJIeH B 31aHuu: KpyriocyTouHoe - 100 yen., B TeueHue 8-
4acoBOro paboyero AHS Npu S-AHEBHOH Hexene - 400 yern., BO BpeMsl HayYHBIX KOH(EpEHIHH -
1200 uven.

HpOCKTHHe peuICHUs 31aHUA

KoHcTpyKkTHBHAs cxeMa 3/1aHus - MOHOJIUTHBIM jKeNe300€TOHHBIA KapKac ¢ OeCKamuTeIbHBIMU
MOHOJIUTHBIMU TEPEKPBITUSAMH W MOHOJMTHOW (YHIAMEHTHOM IUTMTOM B OCHOBAaHHMH IIOJBaja
tonuuHon 0,7 M. Hapy»kHble CTEHBI IIOKOJIBHOTO 3Ta)ka jkeIe300eToOHHbIe TOMmuHON 250-400 MM.
3anosHEeHHEe KapKaca Mo Hapy»KHBIM CT€HaM TEPBOTO dTa)xa - KUpHU4YHOE ToimmHon 380 MM, Ha
OCTaJbHBIX JTAXKaX - MEJKUE OJIOKM U3 SYEUCTOro OetoHa TommmHON 250 MM miuoTHOCcThiO 600

3
Kr/M~ . Bce CTEHBI MMEIOT Hapy»XHOE YTEIUICHHE M3 MHUHEpPAIOBATHBIX IUIMT W3 0a3albTOBOTO
BOJIOKHA, 3aKPBITOE CHApy>KH T'PAHUTHBIMHU IUIMTAMU Ha OTHOCE C 0Opa30oBaHHEM BEHTWIMPYEMOM
BO3/YLIHOM MTPOCIONWKH TOJIIUHON HE MeHee 60 MM.

[TokppiTHE 3MaHUS BBHIMOJIHEHO B BHUJIC MOHOJHMTHOHM JKEIE300€TOHHOHW IUIUTHI, YTETUICHHOW
MHUHEPaJIOBaTHBIMHU ITUTAaMHU 13 0a3aIbTOBOTO BOJIOKHA C KEPAM3UTOBOM 3aCHIMKOM.

Caeronpo3payuHble 3all0JIHEHUs (OKHA, BUTPAXKHU, OKPHITHE KYTOJa) BHIITOJHEHbI U3 MIEPEIIeTOB
U3 QJIIOMHUHHMEBBIX CIUIABOB C 3alOJHEHUEM JIByXKAMEPHBIMU CTekjomnakeraMu. CThIKOBbBIE
COEJIMHEHUS] UMEIOT pa3phIBbl MOCTUKOB X0JI0/1a, BHIIIOJIHEHHBIE U3 IJIACTMACCOBBIX BCTABOK.

HJ’IH CBCTOIIPO3paAYHBIX 3aII0JTHCHUH KyIioJia HCIIOJIB3YHOTCA OAHOKAMCPHBIC CTCKIIOIMMAKEThI C
TPUIIIICKC-CTCKIIOM U CTCKJIOM C CCIICKTUBHBIM IMOKPBLITUCM.

B 3nmanum mpemycMOTpeHBl BOJSIHOE OTOIUICHHE, TOopsiuee BOJOCHAOXKEHUE, MOAKIIOUEHUE K
CHUCTEME LIEHTPATU30BAaHHOTO TeruiocHaOkeHus. Cuctema OTOIJICHUS NBYXTpyOHasi C BepxHei
pasBoakoil  maructpaned.  HarpeBatenbHbie  mpuOOpbl  CHAOXEHBI  aBTOMATHYECKUMHU
TEPMOPETYJIATOPAMHU.

B xopmyce mpemycmarpuBaercsi 00meoOMEHHAas TMPUTOYHO-BBITSKHAS ~BEHTWISALHS —C
MEXaHHYECKUM TMOOyxaeHueM. [IpuTouHBIE YCTAaHOBKH pACIONAraloTCs Ha IOKOJIBHOM H
TEXHUYECKOM JTaXKaxX, BBITSKHBIE - Ha TEXHHYECKOM OJTaxe. [IpuTouHBIe YCTaHOBKH
KOMIUIEKTYIOTCS BO3JYyX03a0OpHBIM KJIAIlAaHOM C 3JEKTPOIPUBOJOM U 3JIEKTPOIOJOTPEBOM,
KaJIOpu(EPHOU CEeKITUEH.

KmmmaTtnueckue u TCIIOOHCPICTUUCCKUC ITapaMCTPbI

Cormacao CHulI 23-02 u 'OCT 30494 pacueTHas cpenHssl TeMIIepaTypa BHYTPEHHETO BO3ayxa
npuHAMaercs L = 21°C Cormacno CHull 23-01 pacyeTHasi TeMIIepaTypa Hapy>KHOTO BO3/1yXa B

o o —_ =]
XOJIOJTHBIW MEePUOJ ToJIa Il yCIOBUA MOCKBBI fap =28 C, IIPOJOJDKUTEIBHOCTD Zp; =231 CyT U

CpejHsis TeMIIepaTypa Hapy»KHOro Bosayxa £y =—2,2 “C 3a oromuresnbHbli nepuo. ['pagyco-cyTku
OTONMTENBHOrO nepuoaa Ly ompenenstorcs no popmyne (1) Ly = 5358 °Cheyr .



Cornacno CHull 23-02 mnst 3THX rpagyco-CyTOK HOPMHPYEMOE COMPOTHBIICHHUE TeTIonepeaade

JUIsl HAPYXKHBIX CTEH R;’zg =328 ME-"CJ’BT, MTOKPBITHS szeg =4 85 Mz-"CJ‘ET, OTpaXXJACHUM TOJ
OTaIlJIMBaEMBbIMUA  ITOJBAJIaMU R;’;Q = 331m°-°C/Br , OKOH U JpyIHX CBETOINPO3PAYHBIX

KOHCTPYKITUH R:E;'g = 0,552 u?-°C/Br .

Cornacno Ttabmuue 9 CHull 23-02 nopmupyemblil yaenbHbBIH pacxo]l TEIUIOBOW SHEPrHH Ha

OTOIUICHHUE JIEYEOHOT0 YUPEKACHUS q;gg = 31eJlwl e -"C-u:}.rr).

1.2 TEINIOTEXHUYECKHUE PACUETHI OI'PAXJIAFOIIMX KOHCTPYKIUI

51.2.1 Ilnomanu Hapy>KHBIX OTPa)XAAOIIUX KOHCTPYKIMH, OTAIlUIMBaeMbIe IJIOHIANb U 00beM
3aHUs, HEOOXOAWMBIE JIII pacdyeTa HSHEPreTHYEeCKOro TaclopTa, W TEIUIOTEXHUYECKHE
XapaKTePUCTUKU OTPAKIAIONINX KOHCTPYKIMM 3MaHHUS OIpPENesUINCh COTJIACHO TMPOEKTY B
coorserctBuu ¢ CHull 23-02.

CompoTuBieHUs TEIUIONEpeade OrpaKIAIONINX KOHCTPYKIUN ONPEACISUTNCH B 3aBUCUMOCTH OT
KOJIMUECTBa M MaTepHajoB cioeB no ¢opmynam (6-8) CHull 23-02. Ilpu sToM KO3 IUIMEHTHI

TEIIoNpPOBORHOCTH Af, BT/(m°C), MCronb3yeMBIX MaTepuanoB iuisi yCIOBHIl dKCILTyaTamuu b:

&Kene300eToH (INIOTHOCThIO  pp = 2500 RTIMB), Ap = 2,04 Br/(m-°C); KkupnuuHas Kiuagka w3

CIIJIOOIHOT'O Kuprnuda TJIMHAHOI'O OOBIKHOBEHHOTI'O Ha OEMCHTHO-IIECYaHOM pacTBOpEC

(pg = 18700 smm 3 ), Ap = 0,81B1/ (1" C); [IEMEHTHO-TICCYaHbIH pacTBop
(pg = 1800 xrim 3 ), Ag = 0,938 (a0 C); SAYEHCTO-OCTOHHbIE O50KH
(pg = 600 K1 ), Ap = 0,26 B/ (m-C); rpaBuii KEPaM3UTOBBII

(pg = 800 kT 3 ), Ag =0,23Br/(m-°C);  MuHepanoBaTHBE  IUIMTEI  TNPOM3BOACTBA  3AO
"MunepanpHast Bata" mapku Bentu bartc (pp =100 T ), »g = 0,045 Bt/ [M'DC), Mapku Pyd
Bartc B (pp =180 RTIME),}aE = 0,048 B/ ("), MapKu Py bartc H
(pp =100xxim?), hg = 0,045 Br/(m-"C).

Hapy>xHbl€ CTEHBI B KOpPITyCe IPUMEHEHBI TPEX TUIIOB.

IlepBplli TMD Ha NEpBOM HJTaXKE - KUPNHMYHAS KiIaaka ToiamuHOM 380 MM, yTemnseHHas
MUHEpaNoBaTHBIMU IIMTaMu Bentu barrc Ttommumuoit 120 MM, OONMIIOBOYHBIM CJIOEM U3
TPAaHUTHBIX IUTUT HA OTHOCE, OOpa3yIIIUM C Hapy>KHOH TMOBEPXHOCTHIO  YTEIUIUTENS
BEHTHWJIMPYEMYIO  BO3AYILIHYIO Mpocioiiky TommmHoM 60 wmMm. Ilockonbky — mpocioiika
BEHTWJIMpYEeMasi, TO OHAa W TpaHUTHAs IUIMTA HE YYaCTBYIOT B ONPEAEICHUU TEIUIO3AIUTHBIX
cBOICTB cTeHbl. COMPOTUBJICHHE TEIUIONEPeIade STOM CTEHBI PaBHO

Rn‘r =1/8,7+038/0,81+0,12/0,045+ 1/ 23 = 33 m* “C/Br.

Bropoii Tl cTeHBl MPUMEHEH B OrPaXJCHHUSIX OCHOBHBIX JIECTHUYHBIX KJIETOK U CTEHOBOI'O
OTpaKJIEHUsl KyIoJla W BBIIOJHEH U3 Kene3o0eToHa TommuHoW 250 MM, yTEmJIEHHOro



MHHCPAJIOBATHBIMU IINIMTAMU TOJ'IHII/IHOfI 135 MM ¢ O6J'II/IIIOB0‘~IHI)IM CJIOEM M3 I'PAHUTHBIX IIJIMT Ha
OTHOCC. COHpOTI/IBJ'IeHI/IC TCIIonepeaavuc 9TOM CTEHBI paBHO

R =1/87+0,25/2,04+ 0,135/ 0,045 + 1/ 23 = 3,28 m° °C/Br.

Tpetuii TUI CTEHBI IPUMEHEH Ha 2-5-0M M TEXHUYECKOM ATa)KaX 3[aHHs U BBIMOJIHEH U3 MEJIKUX
AYEUCTOOCTOHHBIX OJIOKOB TONIMHON 250 MM, yTEIUIEHHBIX MUHEpPAJOBATHBIMH IUIMTaMU BeHTu
barrc ronmmuoit 100 MM, ¢ 0GJIMIIOBOYHBIM CJI0€M M3 TPAHUTHBIX IJIUT Ha oTHOCEe. CONpOTHBIICHHUE
TEIIoNepeIade 3TOM CTEHbI PAaBHO

RgT =1/87 +0,25/0,26 +0,1/0,045+ 1/ 23 = 334 u* “C/Br.

CteHbl IEpBOro TUIA UMEIOT IIomanp A,; = 4613 1 npu obuielt miomany Beex gpacanos 7081

M2,

Cpennee conpoTHUBIIEHUE TEIUIONEpeaaue CTeH 3/1aHus onpeAesstoT o gopmyie (10) paBHbIM

n i

R =4, fz(ﬂm- ff?.ﬁ:,)= 7081/(1256/3,3 +1212/ 3,28+ 4613/3,34) =
=1

=3 3m% /BT,

[TockonmbKy CTEHBI 3[aHUS UMEIOT OJHOPOAHYIO MHOTOCIOWHYIO CTPYKTYPY, TO NpU HAJTHYHH
OKOHHBIX TPOEMOB, 00pa3ymIIMX B CTEHaX OKOHHBIE OTKOCHI, KO3()(PUIMEHT TErIOTeXHHYECKOU
OJTHOPOJIHOCTH HapyXHbIX cTeH npuHsT # =0,9.

Torna npuBeaeHHOE CONMPOTUBIIEHUE TEIJIONEpeaue CTeH 3J1aHusl, omnpeaenseMoe no ¢popmyre
(11), paBHO

Ry =rRE =0933=297u’"C/Br.

IMoxpertue ( Ay = 2910 I-.-Ig) 3/1aHMsI, BBITIOJTHEHHOE B BUJIE MOHOJIUTHOM KE€I€300€TOHHOM TIITUTHI

TONMIKHON 220 MM, yTEIUIEHO IBYMs CJIOSIMA MHHEPAJOBATHBIX IJIUT: BEPXHUM 3AIUTHBIN CIOU -
winthl Py batre B Tonmmmuoit 40 MM 1 HIkHUI cinoit - mutel Pyd bartec H tommmuoit 150 mm.
CBepxXy MOKpPBITHE HMMEET KEPaM3UTOBYIO 3aCBIKY cpeaHeld ToamuHOM 120 MM M LIEMEHTHO-
NECYAHYIO CTSDKKY TOJMIIMHON 30 MM.

COHpOTI/IBJ'ICHI/IC TCILIONCpCAAYC MOKPLITUSA COCTABUIIO

Ry = 1/B7+0,22/2,04 +0,04/0,048 + 0,15/ 0,045+ 0,12/0,23 + 0,3/0,93 +
+1/23 = 4,99 1° - /BT,



Oxna wu Burpaxu 3manus (Ap =1424 I'.'Iz) BBINIOJIHEHBI M3 OJIOKOB C TIEpeIuieTaMH U3
ATIOMUHHEBBIX CIUIABOB C 3allOJIHCHUEM W3 JBYXKaMEPHBIX CTEKJIONIAKETOB C TOJIIMHON

BO3IyIIHBIX pocoek 12 mm. [IpuBenenHOe conpoTHBIeHue Temonepenaue K = 0,45 u?-°C/Br,

2
Ceeronpospa4Hoe MOoKpeITHE Kynona (Ag, =255 1™) BBINOIHEHO U3 GIOKOB C NIEPEIUIETaMH 13

AJIFOMHUHUCBBIX CIUIABOB C 3aIIOJIHCHUCM H3 OJHOKAMCPHBIX CTCKJIIOIIAKCTOB C HAPYIKHBIM CTCKIIOM
TPUILJICKC W BHYTPCHHUM CTCKJIIOM C CCICKTHBHBIM ITOKPBITHCM. HpI/IBeIIGHHOG COIIPOTUBJICHHUEC

Temonepenade Ry = 0,6 m2 OBt

Ol"pa)KJICHI/IH oTarinBacMoro I1moJaBajia (HOJ'I u CTCHLI) KOHTAaKTUPYIOT C TPYHTOM. OHpeI[eJ'ICHI/Ie
IMPUBCACHHOT'O COIPOTUBJICHHUA TCILIOIIEpEaAAUC OFpa)KﬂeHHfI, KOHTAKTUPYIOIINUX C TPYHTOM,
OCYHICCTBJIACTCA IO cnenylomeﬁ MCTOJHMKCE.

JIs. 9TOTO Orpa)kAeHus, KOHTaKTUpyIomue ¢ rpyaTom (A, = 4006 e , Pa30MBAIOTCS Ha 30HBI
P py Py . p

HIHpI/IHOﬁ 2 M, HAUMHAaA OT BEpXa HAPYKHBIX CTCH MMOJBaJla, KOHTAKTUPYIOUIKUX C TPYHTOM.

IInomamny 308 1 UxX COITPOTHUBJICHHUSA TCILJIOIICpCaauC

Ag.w® Ry weC/Br
3ona | 634 2,1
3ona [I 592 43
3ona 11 556 8,6
3ona [V 2224 14,2

[IpuBeneHHOE COMPOTHBIEHHE TEIUIONEpeaade OTPaXKACHUH IO TPYHTY, OIpENeNsIeMoe II0
dbopmyie (10), paBHO

R} = 4006 /(6347 21+ 592/ 4,3+ 556/ 8.6 + 2224/14,2) = 6,06 u?*C/Br.

51.2.2 TlpuBenennsiii ko3dduuueHT Tteruionepenayn Kg 4yepe3 HapyKHbIE Orpa)kIaroliue

KOHCTPYKUIMHU 31aHus ompexaensiercss mno ¢opmyne (I.5) mpunmoxenms I CHull 23-02 mo
NPUBEICHHBIM  CONPOTHBICHUSAM TEIUIONEpeaade OTACNBbHBIX OTrPaKAAIOMINX  KOHCTPYKLUH
000JI0UKY 3AaHMSI U UX TJIOLIAISIM

KE = (5657/2,97 +1424/ 0,45+ 2910/4,99 + 283/0,6 + 4006/ 6,06)/14285 =
- 0476 Br[u? oC)



51.2.3 YcnoBHBIM KOAQOHUIMEHT Terionepeaayn 31aHus Kj,l,’ff , YUUTBIBAIOLINH TEIUIONOTEPH 3a

cYeT MHQUIBTPALMN U BEHTWIALNY, onpenensercs no ¢popmyne (I'.6) npunoxxenus I' CHull 23-02.
[Ipn sTom

yAelbHas TETUIOEMKOCTh Bo3myxa ¢ = 1 Jlx/ IiRT-"C) :

[, =0,85;

OTaIUIMBaeMblil 00beM 31aHus Fy = 72395 o ;

obmast IJIOIIAb BHYTPEHHUX IIOBEPXHOCTEN HapYKHbBIX OrpakIArOIINX

KkoHcTpyKumit ASZ™ = 14285m° ;

CpeAHSISI TUIOTHOCTh IMPUTOYHOTO BO3/yXa 32 OTOMMTENBHBIA TIEPHOJ] ONpenesieTcs mo hopmysie
(I".7) npunoxenus I' CHull 23-02

ph =353 /[273 + 0,5(tyy + Lo )] = 353/[273+ 0,5(21 - 28)] = 13 Tsaim " ;

CpCaHdaA KpaTHOCTDH BO3I[yXOO6M€Ha 3JaHuA 3a OTOIMUTEIIHLHBIN nepuoa pacCUUThbIBACTCA I10

CyMMapHOMY BO3yXOOOMEHY 3a CHYeT BEHTWISAUUHA U uHpmiIbTpanuu mo Gopmyne (I'.8) CHull 23-
02

g T [[Lv'nv )"'r 168 + (Gz'nf k’%‘nf ! 168)]"{[&‘" Vi ) ) (41.2.1)
rac ..'i_rnv - KOJIMYCCTBO IPUTOYHOTO BO3AyXa IIPU MEXaHHUYECKOM BCHTUJIAIINH.

[To mPOEKTy KOJIMYECTBO IPUTOYHOTO BO3JyXa, IOCTYMHAIOIIETO0 IO 3TaXKaM, COCTaBJISCT:
LIOKOJIBHBIN ATax - 69298 M , 1-11 stax - 34760 M , - 2-1 arax - 19240 Mo , - 3-1 aTax -
30890 1 fu , - 4-i1 sTax - 14690 w frg , - 5-11 srax - 37460 W frg , - TEXHUYeCKUH sTax - 3610

I-.-IE.I"T-I )

#, - YHCIO 4YacoB pabOThl MEXaHWYECKOW BEHTWIILMUM B TEYEHUE HEJENU; COIJIACHO

TE€XHOJIOTMYECKOMY peXUMy paboThl 31aHus 4-i1 U 5-U 3Taku BEHTWIHMPYIOTCS C TOMOIIBIO
MEXAHUYECKON BEHTWISILIMM KPYTJIOCYyTOYHO B TeueHHe Henenu 168 4 (#,), 0OlHA TPETh NPUTOKA

LIOKOJIBHOTO, 1-ro M 2-ro 3TakeH, a TakKe MPUTOK 3-TO 3Taka M MOJKYIIOJIBHOTO NIPOCTPAHCTBA - B
tedeHue 40 4 B HeJeo (#,, ), IBE TPETU LOKOJIBHOTO, 1-r0 U 2-ro 3Taxei - B TeueHHe § U B HEZIENIO

(n,);

G:'nj' - KOJIMYECTBO I/IH(I)I/IHLTPYIOH_ICFOCSI BO3J1yXa B 3JAHUC YCPEC3 OIrpaKAA0IINC KOHCTPYKIIUHA B

Hepa6oqee BpEeMs - IUIA O6H_ICCTBCHHBIX 3JIaHUM OMpeaACIACTCA 1O (popMyne

G = 05, P, (51.2.2)



V;} - OTaIIMBaeMbIii 00bEM MTOMEIIeHUH 31anus, padoTtatomux 40 4 B HEEIIO, V;} = 53154 " X

k - xodpOdUIMEHT yueTa BIHMSHHUS BCTPEYHOTO TEIIOBOTO IIOTOKA B CBETONPO3PAYHBIX
KOHCTPYKLUSX, PABHBIN /11 KOHCTPYKLIUHU C OIMHAPHBIMU TeperieTaMu & =1;

Ay - YUCIO YaCOB y4eTa MH(HIBTPALMM B TCUCHNE HEJCNH, PABHOE UL PacCMaTpHBACMOIO

3MAHUS Hgye = 168 -2, =168-40=128 u.

Torna

#, ={[(14690+37460)168+(41099+30890+3610)40+82199,8]/168+(0,5-0,85-53154-128)/168}/0,85
-72395=1,48 1/u.

[Toncrapnsist mpuBeAeHHBIE BhIIe 3HaYeHHU B popmydy (I.6) CHull 23-02, nomyunm

K = 0.280n,B, Vyp i/ AZ™ = 0,281148 0,85723951,311/ 14285 =
- 2,337 Br/[u?"C

S1.2.4 OO6muit ko>pGUIMEHT Teruonepenayn 3AaHus K, , B/ (Mz-"C), omnpeJensieTcss 1o
dopmyie (I'.4) npunoxxenus I' CHull 23-02

Ky = K&+ KW = 0476 +2,337 = 2813 B/ [u?-C),

m

1.2.5 Hopmupyemble 3Ha4Y€HUs COMNPOTHUBJICHHUS TEIUIONEpeIaue HAPYKHBIX OrPaKIAIOIINX
koHCTpyKiuid cormacHo CHull 23-02 ycraHaBnuMBarOTCS B 3aBUCHUMOCTH OT TPagyco-CyTOK
OTONUTENIBHOTO NepuoAa !y pailoHa CTPOMTENbCTBA JUIS KaKAOrO BHJA orpaxaeHus. B talmuie

S1.1 TUpHBENEHBl 3HAYEHUS HOPMHDPYEMBIX fipgq ¥ TpHMBENEHHBIX R}, CONPOTHBIECHHUI

TCIUIONCpEaaYC BUA0OB OFpa)K,Z[CHI/Iﬁ paccMaTpuBaACMOTI O 31aHUA.

Tabmuua .1 - BenuuuHbl HOPMHPYEMBIX Rreg ¥ TPHBEIEHHBIX & CONPOTHBJIEHHIA

TCIUIONCpECaaYC BUIA0OB OFpa)K,Z[CHI/Iﬁ 3JaHUA

HNH Buporpaxcaenns | g - wfeCBr | R, m?oCiBr
1 |Crensl 3,28 2,97

2 TlokpeiTHe 4,88 4,99

3 |OkHa 0,552 0,45

4 |CreHBbl ¥ IO 110 - 6,06




I'PyYHTY

5 | OcrekiieHue Kymoia - 0,6

Kak cnenyer n3 TaGmuipl, 3HaYE€HHs TPUBEICHHBIX CONPOTHBIICHUH TeIUIonepeaaye Uik CTeH U
OKOH Hmke Hopmupyembix BemuunH 1o CHwull 23-02. Ognako sT0 momyctuMo coriacHo 5.1 B
CHull 23-02, Tak Kak 3TH BeJIWYMHBI OyAyT Jajiee NPOBEPEHbl Ha COOTBETCTBHE MO MOKA3aTEII0
yJIJIFHOTO pacXoja TeIUIOBON SHEPIUU Ha OTOIUICHHE 3AaHUsL.

51.2.6 Temneparypa BHYTpEHHEH MOBEPXHOCTH CBETONPO3PAUYHbIX KOHCTPYKLUUN JOIKHA OBITh
JUIi  TOPHU3OHTAIIBHOIO  OCTEKJICHMS HE HWXKE TEMIEpaTypsl TOYKM POCBl  fy: IIpU

bt = 21°C Hpyy =55% £3 = 1L6°C qng oxon He Hmke 3 °C NP pacyETHBIX YCIOBHSX.

Temneparypy BHyTpeHHEH MOBEPXHOCTH HAPYKHBIX OTPaXICHUU Tinf MPU PACUETHBIX yCIOBUIX
cJIelyeT ONpeAelaTh 1o Gpopmyiie

T = bt ~ s ~ Lowt ) [R.Jr‘?ﬂmfjl (51.2.3)
JInst cBeTONpO3pavyHoOro Kyrosia
Toe = 21— (21+ 28)/(0,699)=11,75°C »¢5 = 11,6°C;
JJ1s1 OKOH
T = 21— (21+28)/(04587)=87°C » 3°C

CnenoBatenbHO, TEMIEpAaTypa BHYTPEHHEN MOBEPXHOCTH CBETONPO3PAYHBIX KOHCTPYKIUI MpH
pacyeTHBIX YCIOBUAX ynoBieTBopsieT Tpedoanusm CHull 23-02.

51.2.7 O0BbeMHO-TITIAHUPOBOYHBIE XapaKTEPUCTUKU 31aHus ycTaHoBIeHbI o CHull 23-02.

OTHoOIlIEHNHE TIOMIAN HAPYKHBIX OTPakJAI0IIMX KOHCTPYKUUNA OTarIMBA€MOM YacTH 3JaHusl K
MOJIE3HOM TUIONaan X :

k=AM A, =14285/15241=0,94.
KoaddunueHt ocrekneHnoctr dacanos 31aHus f :
J = Ap | Ay 4r=1424/7081=0,2<0,25
(o ropmam CHulI 23-02).

[TokasaTeb KOMIIAKTHOCTH 3JJAHUS kfﬂs , I/



% = 45y =14285/72395=0,197.

51.2.8 B 31aH1N IpUMEHEHBI CIEAYIOLUE S3HEPTOCOEeperamne MEpOnpUsITHS:

- B Ka4eCTBE YTEIUIUTEINS OTPAKAAIONINX KOHCTPYKIMHA 3laHUS HCIIONB3YIOTCS 3P QEeKTHBHbIE
TEIUIOM30JSILIMOHHbBIE MaTepuaisl ¢ Koddduuuentom rertonpoBogHoctH 0,045 B1/(m-°C);

- B 3JaHWU YCTAHABJIMUBAIOTCHA B(I)(I)eKTI/IBHBIe ABYXKAMCPHBIC CTCKIIOIIAKETBI C BbBICOKHM
COIIPOTUBJICHHUEM TCILIOIICPCaAUC,

- B 3IaHUH NIPECAYCMATPHUBACTCA IIPUTOUYHO-BBITSA)KHAA BCHTUIALIUA C aBTOMaTH3aHH€ﬁ;

- HOPHUMCHCHO AaBTOMATHUYCCKOC PCTYJIUPOBAHHUEC TCILUIOOTAAYU OTOIHTECIbHBIX HpI/I60p0B C
MMOMOIIBIO TEPMOCTATOB ITPHU HCHTPAJIIEHOM PETYJIUPOBAHHUN TEILJIOBOH SHCPIUU.

5.3 PACUETBI SHEPTETUUECKUX ITIOKA3ATEJIEN 3JAHUSA

A.3.1 Pacxox TemioBoOW PHEPTrHUU Ha OTOIUICHHE 3/IaHUS 33 OTOMUTEIBHBIM MEPHOT Q% , MJIx,

omnpenensercs o Gopmye (I.2) CHull 23-02

0F =[0h — (Cye + 2 e Ba, (51.3.1)

rae {Jy - oOliue TeIUIONOoTepu 3/aHUs 4yepe3 Hapy’KHble Orpakaaroliue KOHCTpyKuuu, MJDx,
onpexaensieMble 1o f.3.2;

{)5s - OBITOBBIE TEIUIONOCTYIUIEHHUs B TEUEHHE OTOMMTENBHOTO nepuoaa, MJIx, onpenensemsie
o 1.3.3;

{/. - TemIONOCTyIUIEHUs] 4Yepe3 OKHa M (OHApU OT COJHEYHOM paavaluu B TEUYEHUE
oTonuTeIbHOTO nepuoaa, MJx, onpenensiemslie no 5.3.4;

v - KO3(Q(OUIMEHT CHIDKCHUS TEIUIONOCTYIUICHUH 3a CUeT TEIJIOBOW MHEPLHUH Orpa)kIAroIIuX
KOHCTPYKLUH, U1 paccMaTpuBaemoro 3aanus v =0,8;

£ - xodpdunmeHT SPPEKTUBHOCTH aBTOPETYJIMPOBAHHS IOJAYU TEIUIOTHI B CHCTEMax

OTOIUICHHSI, B KOpPIyCe NPUMEHEHA JABYXTPYOHas CHCTEMa OTOIUICHUS C TEPMOCTATHYCCKHUMHU
KpaHaMHu Ha OTOMHTENbHBIX pubdopax, £=0,95;

Fp - KOOQPUIMEHT, yUUTHIBAIOIINN JTONOIHUTEIBHOE TEIIONOTPEOICHUE CUCTEMBl OTOILICHMS,

CBSI3AHHOTO C )II/ICerTHOCTI)IO HOMHUHAJIBHOTO TCIINIOBOI'O IIOTOKA HOMeHKJ'IaTypHOFO psma
OTOMUTENHBIX MPUOOPOB, UX MOMOTHUTEIHHBIMU TEIJIONOTEPSIMU Yepe3 3apaJruaTOpHbIE y4aCTKU
OTpaXKJACHUM, IMOBBIIIEHHON TEMIEpPaTypol BO3JyXa B YIVIOBBIX MOMEIICHHSX, TEIUIONOTEPSIMHU
TpyOONPOBOIOB, MPOXOASIINX YePE3 HEOTAINIMBaeMble TIOMEIICHHUS, ISl 3IaHUi C OTaIIMBaeMbIMHU
nojsanamu Py =1,07.



41.3.2 OOmue TermonoTepu 3/aHus 3a OTOMUTEIbHBIN nepuon onpeneistor no dopmyine (I.3)
CHull 23-02

Oy = 0,0864 k05 - AT = 0, 0864-2 813-5359-14285 = 18605762 MTx.

51.3.3 DbbITOBBIE TEIUIONOCTYIUIEHUST B TEYEHHE OTOMUTEILHOTO TepUoja OMPEIENSIOT M0
dopmyite (I'.10) CHull 23-02

Qz'nf = 0,0264 ing 'zhf'ﬂi ) (H-3-2)

rac .{":1; - I 06IJ_ICCTBCHHLIX 3JaHUN - pacuCTHad I1uUI0IAaAb, OIpCAcIACMas KakK CyMMa

IUIOIIazeii Bcex HOMCH_IGHI/Iﬁ, 34 HUCKIKYCHUCM KOPHUAOPOB, IICPEXOH0B, JICCTHUYHBIX KIJICTOK,

J'II/I(bTOBBIX IaxT BHYTPCHHUX OTKPBIThIX JICCTHUL MW IIaHAYCOB; B pacCMaTpuBACMOM 3J1aHUU
2

miomazab KOPUAOPOB, JICCTHUYHBIX KIICTOK, JII/I(I)TOBLIX maxt coctaBiseT 3316 M Torma

A =15241-3316 = 11925 W

o 2
G - BEIMYMHA OBITOBBIX TEIUIOBbIAENEHMH Ha 1 M™® 1ulomaau OOIIECTBEHHOIO 3AaHus,
YCTaHABIIMBAEMBIX 110 pacyeTHOMY uuciy Jtoaeit (90 Br/4yen), Haxoasmuxcs B 3JaHUH, OCBELICHMUS,
MEIWIIMHCKOTO ¥ JPYTrOr0 TEXHOJOTHMYECKOTO OOOpYIOBaHHS, B TOM YHCJIEC KOMIIBIOTEPOB (IO
YCTAaHOBOYHON MOIIHOCTH) C Yy4eTOM pabouuMx YacoB B HEAENI0. TeIUIOBBbIIEICHHS B TEUYCHHE
HEZeNu:

OT JIFOAEH, HAXOJSUIUXCS B KOPITyCe

oy = 90[100-168+ 400-40 + 1200-8)f168 = 22714 Br = 227 ¥BT;
OT UCKYCCTBEHHOTO OCBeIeHus (¢ koahduimentom ucnoip3opanus 0,4) 5 =149,4 xBr;

OT MEIMIIMHCKOTO M JAPYroro TEXHOJOTWYECKOro o0OpynoBaHHMS; OT KomImbioTepoB 897 kBT,
KOA(p(UIMEHT UCMHOJIb30BaHUS KOTOpPHIX IO BpeMeHH B TeueHue Hexenu 0,35, Ttorma
{*5=0,35x897=314 xBr.

VITOTO g = () + Oy + G5 )/ A = (22,7 +149,4 + 3141107 /11925 = 40,8 Br/u?
Zp: - TO Ke, uTo B Qpopmyie (1), zp =231 cyT;
Torma Gy = 0,0864-40,823111925 = 9710560 MIx.

A.3.4 TemmonoctymieHus dYepe3 OKHA W (OHApPU OT CONHEYHOW paJuallMk B TEUYEHUE
OTONMTENBHOTO Tepuoja s 4YeTelpex (acagoB 3/1aHUS, OPUEHTHPOBAHHBIX IO YETHIPEM
HarnpaBJIeHUsM, onpeaenstoTes mo Gopmyie (I'.11) CHull 23-02

Qs = tpkp (Apily + Apply + Apsls + Apgly)* o Koy Asy lpor,  (513.3)



TACTF, Ty - KOOPQUUMCHTHI, yYIUTHIBAIOIIME 3aTCHEHUE CBETOBOIO MPOEMa COOTBETCTBEHHO

OKOH M OCTEKJICHHS KyIoJja HETNpO3payHbIMH JJIEMEHTAaMH, JJISl 3allOJIHEHHS CTEKIIOIIAKETaMHu B
OJMHAPHBIX AIOMUHHUEBBIX [IEPLIUICTAX T = Ty = 0,85]

kg Ksey - KOOQQHUUMEHTBI OTHOCHTEIBHOrO MPOIYCKAHWsS COJNHEYHOM pajuauud Juis

CBETOIPOITYCKAIOIINX 3allOJIHEHUHA COOTBETCTBEHHO OKOH W KyNola: U1 JIBYXKaMEpHBIX
CTEKJIOTIAKETOB OKOH 4 g =0,76; &Il OZHOKAMEPHBIX CTEKJIIONAKETOB C BHYTPEHHHM CTEKIOM C

CEJIEKTUBHBIM TIOKPBITHEM & 50 =0,51;

A, Apa, Aps, Apy - mnomagu  ceerompoeMoB  (acanoB  3[aHUS, OPHEHTHPOBAaHHBIX 10

YeThIpEM HalpaBlIeHUAM, Ag =174 m?; HApn =613 M Apg =155 m?; Apg =482 u?;

Ajep - IIOLIA/E CBETONPOCMOB Kynona, A;, = 288 1 ;

H,19,15,14 - cpemHss 3a OTONUTENBbHBI NEpUOJ BEIMYMHA COJNHEYHOM pagualuy Ha

BEePTHUKAJIbHBIE TIOBEPXHOCTH MPHU ACHCTBUTEIBHBIX YCIOBHSIX OOJAYHOCTH, OPUEHTHUPOBAHHAS MO
YETBIPEM dhacamam 3aHUS, JUTS YCIIOBUM MockBbl

I = 43MOxim?, Iy = 8350 T2, 15 = 1984 MIx/m? ; 1, = 835 MTx/m>,

"'ITF!GJ‘ - CpCaHAA 3a OTOIMUTEIIbHBIN nepruoa BCJIIMInMHa COJIHEYHOM paaranu Ha rOpU30HTAJIBHYIO

IIOBEPXHOCTH IPU JIEHCTBUTENBHBIX YCIOBUAX 0071a4HOCTH, 111 MOCKBBI fp,. = 1035 T i ;

L= 08507643174 +835-613 + 1984155 + 835-482)+
+0,850,511035-288 = 923862 M=

3Has 3HAaUYCHUS COCTAaBAIOIIUX TCIUIOIIOTECPb U TeHJ'IOHOCTyrIJ'IeHI/Iﬁ B 3JaHUC, OIIPCACIUM Q% oo

dopmye (5.3.1). Pacxon TemioBoii SHEPTUH 32 OTONMUTENBHBINA MTEPHOJI PABEH
Qﬁ = [186[]5?62 — (3710560 + 92386210 8 % 0,95]-1,0? = 11260254 W D=

$1.3.5 PacueTHbIN yJIeTbHBIA pacXo]] TETIOBOM YHEPTUHU HA OTOIICHHUE 3/1aHUS 33 OTONMUTEIbHBIN

epuoI qfﬂs xS (ME-"C-E_?T), onpenensiercs mo Gopmyne (I'.1) CHull 23-02

g% =10°0) 17, 1 D4 )= 107 -11260254/(72395% 5358 ) = 29 Kﬂxf[ﬁﬂc-m)

Jns TATHATAaXHOTO JIedeOHOTO yUYpeXkKJIeHHS HOPMHpYyeMOe 3HAueHHWEe COTJIacHO Tabmume 9
CHull 23-02 paBHo

q;‘fg = 31w/ (ME -°C-|::§.rr:|.

CrenosarenbHo, TpeboBanuss CHull 23-02 BeinonHsoTCS.



51.3.6 VcxonHble naHHBIE, 00OBEMHO-IUIAHUPOBOYHBIC, TECIUIOTEXHUYECKUE M DHEPreTUYECKHUE
MIOKA3aTeN M 3aHUs 3aHOCSATCS B SHEPreTUYECKUN MAacIopT 374aHus, (opMa KOTOPOTO MPHUBEJCHA B
npunoxenuu J| CHull 23-02.

3AKNIOYEHUE

Orpaxparomne KOHCTPYKIMH S5-3TaKHOTO 3/aHUs JIEYEOHOTO YUPEXKICHUS COOTBETCTBYIOT
tpeboBanusm CHull 23-02.

CreneHb CHIDKGHMSI pacxojla JHEPrud 3a OTONUTENbHBIN mepuoa paBHa MuHyc 6,45%.

CrnenoBarenbHo, 3n1aHue oTHocurcs K kiaccy C  ("Hopmanbnbiil") mo sHepreTuueckoin
3 PEeKTUBHOCTH.
N IToka3zaTenu Hopmupyewms! | Pacuernbie
.1 € 3HaYeHUus 3HAYCHHUS
1 |Temmneparypa Ha BHyTpeHHEH
MIOBEPXHOCTHU ocTekiieHus, °C:
KOH F Fo_
OKO Tinf 23 Timf = 8_,?
KyIoJia acp -
y T 2116 | 18 =1175
2 |TIokazarenb KOMIIAKTHOCTH 3/[aHHUsI kg, - ;Cfﬂﬁ =0,15%7
1/m
3 PvaeTHIzII/I YACJIBHBIM pacXxo/ qu =731 g Eﬂs =20
TEIJIOBOM DHEPIUU HAa OTOIUICHUE
3/1aHMS 32 OTOIUTEIBHBIN IEPUOL
G Kl[}:{f(mg -°C-n::3r’r)
4 | CompoTHBIIEHHE TEIUIONEepeIaue
Ay, M2 CCYBT
CTCHOBBIX OTPAXKJICHUU REEE =318 Rgﬂs =297
TIOKPBITHS RIS =488 | RE® =439
OKOH RF? =038 | RE® =045
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