PacuyerHo-rpadguyeckas padora 2

TemiorexHUYeCKUH pacyeT OrpaKIAIUX KOHCTPYKIMT
JKIJIBIX U 00IIeCTBEHHBIX 3IaHuM

BBEJEHHE

OT TemI0TeXHUYECKNX Ka4eCTB HApY KHBIX OTPKICHUH 3JaHHUN 3aBHCAT:

- OJarompuATHBIA MHUKPOKIMMAT BHYTPCHHEH CpeJbl 3[aHuii, oOecreucHue
TeMIepaTyphbl U BIAXXHOCTHU BO3/yXa B MOMELICHUN HE HMXKE HOPMATUBHBIX CAHUTAPHO-
TUTUCHUYCCKUX U CTPOUTCIIbBHO-TEXHUYICCKUX Tpe60BaHHI71;

- pacXox TEIUIOBOM OJHEPrMM Ha OTOIUICHHE ¥ BEHTWIINHIO 3JaHUN 3a
OTONHTEBHBINA MEPHO;

- TeMmIeparypa BHYTPEHHEH NOBEPXHOCTH OTPaKACHUS, TapaHTHPYIOMIas OT
oOpa3oBaHUs Ha HEH KOHICHcaTa, a TakKXKe CBEPXHOPMATHBHOW acCHMMETPHH
3¢ deKTHBHOI TeMIepaTypbl, BO3ACHCTBYIONICH Ha YeIOBEKa BHYTPH ITOMEIICHUH;

- BIIQYKHOCTHBIA PEXHMM KOHCTPYKTUBHOT'O PEUICHUS OTPa)XICHHU, BIISIOMUN Ha
€ro TeIUIo3allUTHBIE KauyeCcTBa;

- IPOJOJDKUTETHFHOCTH CPOKA IKCILTYaTAIH OTPAKIAFOIINX KOHCTPYKITHH.

OOecrieueHre HOPMATHBHBIX IApaMETPOB MHUKPOKJIMMATa BHYTPEHHEW Cpebl
31aHuit o0ecreunBaeTcs 3a CueT:

- COOTBETCTBYIOIIEH TOMIUHBI 1 3P PEKTHBHOCTH OTpaXkIAIOIel KOHCTPYKITHH;

- MOIIHOCTH CHCTEM OTOIUICHUSI, BEHTWISAIIUY WA KOHIUITUOHHPOBAHHS.

MeToarKa TEIUIOTEXHHYECKOTO pacdeTa OCHOBaHA HAa TOM, YTO ONTHUMaJbHAas
TOJIHMHA U 3PPEKTUBHOCTh KOHCTPYKIIUH HAXOAUTCS, UCXOS U3:

- KJIMMaTUYECKUX TIOKa3aTelied pailoHa CTPOUTENbCTBA;

- HOPMATHBHBIX CAaHHUTAPHO-THTUCHWYCCKUX YCIOBUH SKCIUTyaTallddl 3JaHUN H
TIOMEIIECHMI;

- YCIIOBHI SHEprocoepexeHust 1 3HeprodhHeKTHBHOCTH 3aHUI;

- DKOHOMHYECKOH IeIecoOo0pa3HOCTH W CPOKOB OKYIIaeMOCTH 3aTpaT Ha
CTPOUTEIBCTBO 3IAHHH.

MeToarka  TEIDIOTEXHHYECKOTO  pacdeTra 3aKIiouacTcs B OINpEIeIICHUH
MUHUMAJIBbHOTO JIOCTAaTOYHOI'O 3HAYEHHs COIPOTUBIEHUS TeIUIONepeaue HapyKHOU
orpakparome KOHCTpyKuuu. IIpm 3TOM pacueTHOE€ 3HA4YCHHE CONPOTHUBIICHUS
TeIJIonepeaade OrpaXKAAIONIe KOHCTPYKIIMHU JOJKHO OBITh HE MEHee BEJIMYUHBI,
Tpe6yeM0171 10 CAHUTAPHO-TUTUECHUYCCKUM U CTPOUTEIIbHO-TEXHNYCCKUM I10Ka3aTCIIAM.

B METOOAUYCCKHUX YKaszaHuAaX paccMaTpuBacCTCA pacyer OJHOPOIHBIX )5
MHOTOCJIOMHBIX KOHCTPYKIIHIA.

BapuHaThl 1/ BbINOJTHEHUSA UHANMBUIYJIbHbBIX 3a1aHUM
npeacrasienbl B [Ipuinoxennn 13 .

Homep BapuanTa BpiOMpaercs no mociaeaneii uugpe 1D
HOMeEpAa CTYyJeHTa



1. HOPMATHUBHBIE CCBIJIKH

1. CHullI 23-02-2003 TerunoBas 3amura 3JaHUi.

2. CIT1131.13330.2012 CrpouTenpHast KITUMATOJIOTHSL.

3. CanlluH 2.2.4.548-96 I'mruenuueckue TpeOOBaHUS K MHKPOKINMATY
MIPOM3BOJICTBEHHBIX TOMEIICHHH.

4. T'OCT 30494-96 3nanus xmuible U oOmecTBeHHbIe. [lapamMeTpbl MUKpOKIIMMaTa
B IIOMELICHUSIX.

5. CIT 23-101-2004 [TpoexTrpOBaHUE TETIOBOH 3aIIUTHI 3AAHHA.

2. AICXO/JHbIE JAHHBIE

B coctaB HCXOHBIX JaHHBIX JUIS pacyeTa BXOJST CIEAYIOIINE CBEICHHS:

2.1. PaiioH 3acTpoiikn — NpPHHHMAeTcs B COOTBETCTBUH C HHAWBHIYaJbHBIM
3aIlaHHAEM TIPENoIaBaTeILs

2.2. XapakTepuCTUKa OTPAXACHUI 30aHUS — KOHCTPYKLHMS Hapy>KHOW CTCHBI
(mpumep: cmM. puc.1).

2.3. HaznaueHue 31aHus U TOMelleHHs (TIpUMep: JKWIIOE 3[aHue, Ha3HaueHHe
TIOMEIIEHUS — JKUJIasi KOMHATa).

3. MOPSAOK BbITIOJTHEHUSI PABOTHI

BeinosniHeHue pacyera MpOU3BOAUTCS B CIEIYIOUIEM MOPSIKE:

3.1. OmpenerneHue HCXOAHBIX MAHHBIX JJIS pacdeTa HCXOAsS W3 3aJaHUS Ha
pacueTHO-TpadIecKyIo paboTy.

3.1.1. OmpenerneHue pacyeTHBIX ITApaMETPOB HAPYKHOW Cpenbl I paioHa
cTpouTtesbeTBa (cM. npuiokerue 13, Tadmn. T-10).

3.1.2. Ompenenenue pexrnMa dKCIUTyaTallid MTOMEIICHUS ¢ YIeTOM HOPMATHBHBIX
CaHWTaPHO-TUTUCHHYECCKIX ITOKa3aTelleil MUKPOKIIMAaTa €r0 BHYTPEHHEH Cpebl.

3.1.3. OmpepeneHre yCIOBHiA SKCIUTyaTaluu orpaxaaromieil konetpykuuu (OK) ¢
YUETOM KIIMMaTHYECKUX IOKa3aTrelieil paiioHa CTPOUTENbCTBA M PEKUMa IKCILTyaTallliu
3/1aHUI U [IOMEIICHUN.

3.2.  Omnpenenenne  TpeOyeMoro Rieq ~ TCPMHYECKOrO  CONPOTHBICHMS

temonepeaade OK u TOJIMHBI CJI0S YTEIUIUTENIS.
3.3. Ompenenenue NPUBEACHHOIO  R,™P  rtepmuueckoro comporusieHus OK,
UCXOJIS U3 BapUAHTA 3aJaHHs.

3.4. OnpeaeneHHe TOJIIHHBI YTCIIIATEIIA Hapy)KHOﬁ CTCHBI C LICJIIBIO obecreueHus

yen.mp

npuBesieHHOTo Ry TepMudeckoro conpotusieHus OK.

3.5. OmpeneneHne pacuyeTHO-TeMIepaTypHoro mnepenana Afp (pasHuUIA MexIy
TEMIIEpaTypoii BHYTPEHHETO BO3AyXa M TEMIepaTypod BHYTPEHHEH IIOBEpXHOCTH
CTEHBI).

3.6. OmpeneneHue NOJNOXKEHHUS CIOS YTCIUIUTENS OTHOCUTENBHO Hapy)KHOU
nosepxHoctu OK.

3.7. OopmIieHHE TOACHUTEIBHOM 3aIIMCKH K pacueTHO-rpaduuecKoii padbore.



4. METOAUKA U ITPUMEP BbIIIOJTHEHUS PABOTbI

33[[31'{1/[6 M UCXOJHbIC TAHHbIC

Onpedenumsb_mpedyemyro mouiuiy Ymeniumesis U _GblUUC/IUMb _NPUECOCHHOE
CONpomueneHue _menionepeoaue _MHO20CLOUHOI __ 02pa)coaroueil  KOHCHMPYKUUU
(coznacno unousudyaibHoOMy 3a0anuio) ¢ memaiiuyeckumu ceazamu d = 6 um (wmaz
packinaoku — 0,6 m) cmenbl 3#cul020 _nOMeuieHus_30aHusl, PAChOJIONCEHHO20 8 2.

Mockee.

600 Mm

1/ d=6mm

120 mm ? 250 mm 2 mm

Pucynok 1. Cxema orpakaaronieif KOHCTPYKIIUH

Ta6auna 1. Crion orpaxkaaromieif KOHCTPYKIHA

Ne IInoTHOCTH TormmmHa
cos Marepuan PO, KI/m? 3, M
1 Krnazaxa n3 kepamMuueckoro Kupnuda 1600 0.12
2 IInura MuHepanoBaTHas MPOLIUBHAS 125 ?
Ha CHHTETHYECKOM CBS3YIOILIEM
3 Knanka u3 cruroniHoro riiMHsIHOro 1800 0.25
KUpIHYa
4 tykatypka 1800 0.02
(IeMeHTHO-TIeCYaHbI PacTBOP)




IopsaaoK BHINOJIHEHHS PA0OTHI

4.1. Onpedenenue pacuemnvix napamempos _HapylicHOll cpeobl 0JisA_pailona
cHmpoumenscmed

PacuerHplc mapaMeTpbl HApYXKHOH cpenmbl, HEOOXOMUMBIC JUIs — pacuera
compoTtuBieHus Teronepenaye, npusegacusl B CHull 23-02-2003 «TermioBas 3amuTa
3nanuit» [1] u onpenensarores mo CIT 131.13330.2012 «CtpoutenbHasi KIMMATOJIOTHS
[2]. K HuM oTHOCSTCS:

— cpemHSsA TemIepaTypa BO3IyXa IEepHOIa CO CPEIHECYTOYHOH TeMIlepaTypoiu
Bo3yxa Mensblie 8°C, onpenensiercs no tabmune 1 CIT 131.13330.2012: t,, =-3.1°C;

— TPOJODKUTEIHHOCTh TMEPHUOAA CO CPETHECYTOUHOW TeMIlepaTypod BO3Jayxa
Mmenble 8°C, onpenensercs no tada. 1 CIT 131.13330.2012: z, = 214 cyTok;

— CpemHsAsA TeMIleparypa HaubGojee XOJOJHOW TSTHIHEBKH OOECIICUYeHHOCTHIO
0.92, onpenemnsiercs mo tadmume 1 CIT 131.13330.2012: t ext = -32°C.

4.2. Onpedenenue __ pexcuma ___ IKCHAVAMAUUU __ NOMEWECHUA __ C __ YYEHOM
HOPDMAMUGHBIX _ CAHUMAPHO-2UZUCHUYCCKUX __NOKA3AMEIel _ MUKDOKIUMAMA €20
GHYmMpeHHel cpeobl

IMapaMeTpbl BO3MYHMIHON cCpeabl Ais OOECIEeYCHHUS MHUHHUMAIbHO-IOIYCTHMbIX
yCIoBUH KOMGOPTHOCTH BHYTPH KHJIOTO ITOMEIICHHS B XOJIOJHBIH MEPHOJ] TOa,
onpenensemple cormacHo Tabmune 1 CIT 23-101-2004' (cm. npunoxenue 1),
COCTaBJIAIOT:

— TeMriepaTtypa Bo3ayxa - tinn = 20°C;

— OTHOCHTENbHAS BIAXKHOCTD BO3yXa - jint = 55%.

PexxuM 3KCIUTyaTannd NOMEIICHUS] B XOJOAHBIA MEPUOA Troja B 3aBHCHMOCTH OT
OTHOCHTENIFHOI BIaXXHOCTH W TEMIICpaTypbl BHYTPEHHErO BO3JyXa ONpenesseTcs Ho
tabmune 1 CHull 23-02-2003 (cM. mpriiokeHue 2): HOPpMAJIbHBIH.

4.3. Onpedenenue ycnosuil skcnayamayuu_ozpaxcoaroweni koncmpykuyuu (OK) ¢
yUemom __KiumMamuydecKux _noxkazameJieil _paiuona __CHMpPOUmensCmea U __pexcuma
IKCRAYAmauuu 30aHUIL U noMeueHull

VYcaoBus SKCIUlyaTallMd OrPaKAAIOIIEed KOHCTPYKIMHM ONPEAeNsieTcsl € Y4eToM
KJIMMATHYECKHX IOKa3aTesel pailoHa CTPOUTENHCTBA U PEKUMA IKCIUTyaTalluy 31aHUN U
TIOMEIICHHIA.

OmnpenernsieM 30HY BIQXHOCTH paiioHa cTpouTenscTBa (r. MockBa) 1O
KJIMMaTUYECKUM TIOKa3aTeNIsIM Hapy>KHOUM cpellbl coryiacHo npuiioxkeHuto «B» k CHull
23-02-2003 (cM. punoxenne 10)?: HopMaibHas.

Jlns TmoMelNeHM, He YKa3aHHBIX B TAONHIE, TEMIEpPaTypy M OTHOCHTCIBHYIO BIIAXHOCTh BO3/yXa
BHYTpEeHHEH cpexpl ciexyer mnpuHuMmaTth cormacHo I'OCT 30494 (cm. mpumoxeHune 3) U HOpMam
IIPOEKTUPOBAHUS COOTBETCTBYIOMINX 3/JaHHH.

2 Jlns paiioHOB CTPOHUTENLCTBA, PACHONOKEHHBIX Ha TeppuTopuu Obimero CCCP 3a npenenamu Poccuiickoit
Denepanuy, 30Hy BIQKHOCTH CIEAyeT ONpeaelTh o ananoruguoi cxeme u3 CHull 11-3-79* «CtpourensHas
KIIMMATOJIOTUSI ¥ Te0(H3UKay (CM. mpuiioxxenue 11).

4



Yenoeust skcmiyatanun OK onpenesstrorest mo Tabmuie 2 CHull 23-02-2003 (cm.
npunokenune 4). st HOpMaJILHOTO PEKMMa SKCIUTYaTaIlMK TIOMEIICHUS H HOPMAaJIbHOM
30HBI BIXHOCTH ycjoBus kcmnyaranuu OK coorBercTByioT mapamerpy «b».

4.4. Onpeoenenue __mpeoyemozo _ Rreq  mepmuuecko20 _ cCOnpomuenenus
menaonepedaue OK u monwunvl coa ymenaumens

4.4.1. TlpuBeicHHOEe  CONPOTHBJEHME  Temwlonepegaie Ro,  M2%°C/Br,
OTPaXIAIONIMX KOHCTPYKIIHIA, & TAK)Ke€ OKOH U (hoHapeii (C BEPTUKAIBHBIM OCTEKIEHHEM
WIK C YoM HakjioHa Oosee 45°) ciemyeT NPUHUMAThL HE MeEHee HOPMHUPYEMBIX
3HAYEHUH Rreq, M?X°C/BT, onpejienseMbIx 110 Tabuue 4 CHull 23-02-2003 (cwm.
MPUIOKEHUE 5) B 3aBUCHMOCTH OT IPagyCO-CYTOK OTONMUTEIBHOrO MepHojaa paifoHa
ctpoutenbeTBa Dy, °CXcyT.

OmnpenensieM rpaaychl-CyTKH OTOMMTENBLHOTO Meproaa mo gpopmyie (1):

Dy = (tin —the )% 25 [°Cxcyr] 1)
(ycmoBHBIE 0003HaYCHUS — CM. B I 1, 2 HacTosAmmx MeToandecKuX yKa3aHuil).

Dy = (20— (~3.1))x 214 = 4943.4 [°Cxcyt].

4.4.2. OnpenenseM HOPMUPOBAHHOE CONPOTHBIICHHE TEILIONEpenayde 1o hopMye
)
Rreq =ax Dy +b [M*x°C/Br] )

rae: a=0,00035; b=1,4 cornacuo «IIpumeuanus» k Tada. 4 CHull 23-02-2003 (cm.
MpUIIoKeHue 5);

Ryeq = 0,00035x 4943.4+1.4 = 3.13 [m?x °C/B1].

4.4.3. Haxomum TpeOyeMoe YCIOBHOE COMPOTHBIICHHE TEIUIONEepeaade Io
(dopmyie (3):

R yermp — Rreq

0

" [M*°C/Br] (3)

r

Ine:  Ry™™™ -

TpeOyeMoe COMPOTHBIICHHE TEILTONepeaye KOHCTPYKIU Oe3 ydera
TeIIoTeXHIIeCcKoi HeogHopoanoctn OK,
I — KO3 HUIMEHT TETIIOTEXHUYECKOH HEOTHOPOTHOCTH, TN, TIIyX0H 4acTH

cTensl. B paccmatpuBaeMoM BapuaHte npuHUMaeM I = 0.87.

R v = 313 _ 360 [wexec/Bal.

0 0.87



4.4.4, TpebyeMoe 3HaUEHUE COMPOTHUBJICHUS TEIUIOTIEpeaade CIIOS YTETUIUTENS U3

TUTUT MHHEPAJIOBATHBIX TPOIMUBHEIX HA CHHTETHYECKOM CBA3YIOIEM HAXOINUM COTIIACHO
. 8 CIT 23-101-2004 mo dopmyne (4):

R = Ry — (R, + 3 Ryuss + Ry ) [M?x°C/BT] 4)
ym 0
rae: R, = 1/otint — K03 HUIHEHT COTIPOTHBIICHHS TEIUIOOT/Iaue BHYTPEHHEN TTIOBEPXHOCTH
OTPAKAAIONINX KOHCTPYKIHU. OQlint TPHHUMaeMblii o tabmume 7  CHull 23-02-2003
(cMm. mpunoskenue 6): aint = 8.7 [Bt /(M?x°C)].
Ri = l/oext — x03)OHUIHEHT COMPOTHUBICHUS TEIJIOOTAAYe HAPYKHOM
MTOBEPXHOCTH OTPAXKJAIOIINX KOHCTPYKIUH. Olext TIPHHAMAEMBIH 110 Ta0I. § CIl

23-101-2004 mist HapY>KHBIX CTEH, MOKPBITHH, MEPEKPHITUH HAA MPOE3NaMH: Olext = 23
[Bt /(M?x°C)].

z Rm,uj‘e — cymMmma COIIPOTUBJICHUA TeHJIo1iepeaavue HN3BECTHBIX CJIOEB
OrpakaroIIell KOHCTPYKIIUH: 51 sn
>R =" 4.+ [M®>x°C/Br],

mee An

rae: 01 — TonmuHa 1-To M3BECTHOTO CIOs OTPaKAAIOIIEH KOHCTPYKIINH; Al -
K03()(PUIMEHT TETUIONPOBOJHOCTH 1-T0 U3BECTHOT'O CIIOS OTPAXKIAIOIIECH KOHCTPYKLUH; N
— KOJINYECTBO CJI0E€B MHOI'OCJIONHOM OIpayKAaroIled KOHCTPYKIUH.

Jlnst yno6cTBa pacyeToB 3aroliHseM TabIMIly pacdeTHbBIX JaHHbIX:
Taoauna 2 — PacueTHble naHHbBIE

IInotHoCTH Koopduument
. Tonuuna
Croit Marepuat PO, KIAE 5. u TEIUTONPOBOIHOCTH A,
’ Br/(Mx°C)
1 Kmanka n3
KepaMHU4eCcKoro 1600 0.12 0.64
KUpIHYa
2 [Tura
MHUHEpaJOBaTHAs ’
IIPOIIUBHAS (rocr 125 ' 0.07
21880)
3 Knanka u3 crutoniHor
Jlika 113 CHAOMIHOTO 1800 0.25 0.81
TIIHHSHOTO KUPIHYa
4w
TyKaTypKa
(IeMeHTHO-TIeCYaHbIN 1800 0.02 0.93
pacTBop)

Ipumeuanue: k03pUIHMEHTHI TEIUIOMPOBOAHOCTH MaTepPHAIOB B COOTBETCTBHH C II. 3
pacuera ipuHUMaeM Juis pexkuma skcrryatamui OK «b» o npusnosxenuto 7°

3 Jlns MaTepuanoB, He BOLIEAUIUX B IIPUIOKEHHE 7, KO3POUUUEHT TeMIONPOBOAHOCTH
cnenyet npuauMaTh 1o CIT 23-101-2004 (nprtokerue «J»).
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R 360 1,012,025 002 1)

ym | —_

(23 064 081 093 87J

=3.60-0.68 = 2.92 [M*><°C/Br]

4.4.5. PacueTHYIO TONIIUHY YTEIUTUTEIN HaxoauM 1o gopmyie (5):

8 ym=2.92x0.07 = 0,204 [m].

@DakTHYeCKyI0 TONIIMHY YTEIUIUTEN W3  KOHCTPYKTHBHBIX  COOOpaskeHHUH
npuUHUMaeM (OKpYTJIsieM IIONYYCHHBIH BBINIC Pe3yJbTaT IO ILEJNBIX CM. B OOJBIIYIO
CTOpOHY):

8%y, =0.21 [m].

446. Jlna TpOBEepKU TIIOJNYYSHHOTO pe3ysibTaTa HAaxXOIUM IPHBEICHHOE

CONPOTHBIICHHE TEILIONIepeIade HapyKHO! cTeHbl mo Gopmynam (6)-(7):
Ro“" =R, + Y Ry +R, [M°C/B1] (6)

Ry = Ry« x 1 [M?x°C/B1] 7
( 168 8% &5 &5 1 )
X =

+—+ ym. +_3+—4+—
L o ko,
(1+012 021 025 002 1) <087 =320 m2x°C/ Bm

23 064 007 081 0.93 8.7

4.4.7. TlpoBepseM BBIIIOJHEHHE HEPABEHCTBA (IOCTATOYHOCTH COMPOTHBIICHU
TerIonepeaaye):
Ro = 3.20 > Ryeq = 3.13 [M?x°C/Br].
BoiBoa: ¢axTHyeckoe NpHBeIEHHOE CONMPOTHBJIEHHE TeIulonepenaye He

MeHblIe TpedyeMoro.

4.5. Onpeoenenue pacuemno-memnepamypnozo nepenada Ato (pasnuya mescoy
MeMNepamypoi_eHYmMpeHnez0 6030YXd U _MeMnepamypoiu_eHympenneiu noeepxuocmu
Cmenbl,

45.1. OmnpenemnsieM pacyeTHBIM TemrepaTypHblii nepenan Aty, °C, Mexmy
TEeMIIEpPaTypol BHYTPEHHETO BO3AyXa W TEMIIEpaTypod BHYTPEHHEH IOBEPXHOCTH
OTpaKAAOIICH KOHCTPYKIMK B coorBeTcTBHU ¢ 1. 5.8 CHulII 23-02-2003 o dopmyie

(8):



At = n(tim _text) [oC] (8)
0 e —
Ro Gt

Tac: Atp — oKa3bIBaeT PaCUYCTHYIO pa3HULly MCEKAY TeMnepaTypoﬁ BHYTPCHHETO

BO3/lyXa M TEMIIEPaTypOi BHyTPEHHEH TOBEPXHOCTH CTCHBI;

N — KkO3(OHULUMEHT, YYHUTHIBAIOIMKA 3aBUCHMOCTh TIOJIOKEHHSI HapyKHOH
MOBEPXHOCTH OTPaKACHHUS IO OTHOUICHHIO K HApy)KHOMY BO3ayXy. IlpmHHMMaemM mo
tabmure 6 CHull 23-02-2003 (cm. mpunokenue §): n = 1.

tim — Temmeparypa BHYTPEHHEro BO3[yXa 3[aHWs, MpHHAMaeMas II0
MHUHHAMAJIbHBIM 3HAYCHUSM ONTHMAIBHON TEMIIEPaTyphbl IS JKHJIOTO ITOMEINEHHS II0
tabmure 1 CIT 23-101-2004 (cm. npunoxerue 1): tine = 20°C.

tex — TemmepaTypa Hapy>XKHOTO BO3QyXa B XOJOAHBIM mnepuon roma, °C,
IIpUHUMaeMasi paBHOM cpeAHel TemmepaType HauOojee XOJOAHOW TATHUIHEBKU
obecneuerrocThio 0.92. [purnmaetcs mo tadsume 1 CIT 131.13330.2012: texe = -32°C.

1x(20-(-32))
Atn = =1.87 [°C
f 3.2x8.7 [*C)

4.5.2. Tlposepsiem ycnosue: Atg < At,, rne At, — HOpMUPYEMBIi TeMIIepaTypHBIH

mepenag MeXOy TEeMIepaTypoil BHYTPEHHErO BO3[yXa M TEMIIEpaTypoil BHYTpeHHEH
MTOBEPXHOCTH OTPaKIAIONICH KOHCTPYKIWH, IpUHUMaeMbIid o Tabmume 5 CHull 23-02-
2003 (cm. mpunoxenue 9): At, = 4°C:

1.87°C < 4.0°C.

BbiBoA:  NpUHATAsT  KOHCTPYKIHUSI CTeHbI  OTBeYaeT  CAHUTAPHO-
TUTHEHNYeCKNUM M CTPOMTEJIbHBIM TPe0OBaHUAM K Telulonepenaye OrpaIaloniux
KOHCTPYKIU 10 TeMIIEPATYPHOMY Ilepenany.

4.6. Onpedenenue nonodceHUs C10s1 YMENTUME OMHOCUMENbHO HAPYICHOU
nosepxnocmu OK.

4.6.1. TlonmoxeHue cIOs YTEIUTUTENS B COCTaBE OTPa)KMAIOIMICH KOHCTPYKIMH
BEIOMpAaETCs UCXO M3 (PYHKIMOHATBHOTO Ha3HAYCHUS U PEXKHIMa HKCILTyaTalluH 3TaHui
u nomemenud. [Ipu 3ToM momkHa obecreunBaThCs TpeOyemas TepMOCTaOMIBHOCTB
BHYTPCHHEH cpellbl MOMEIICHUH MPH MUHUMAIBHOM MOTPEOJICHUH YHEPropecypcoB Ha
HX OTOIUICHUEC U KOHAUITHOHUPOBAHUE.

[IpaBuibHOE pacIojOKeHHe CJIoS YTEIUTUTENs B COCTaBE OrPaXKIarouiei
KOHCTPYKIIUH OMpPEaesieT NOJArOBEYHOCTh W HAIEKHOCTh €€ JKCIuTyaTtanuu. J[ist 3Toro
TpebyeTcsl MPeAOTBPATUTh BO3MOXKHOCTH OOpa30BaHWs W 3aMep3aHusi KOHJIEHcaTa B
xkecTkux ciosix OK u obecnednTs WX MHHAMAIBHYIO TeMIIEpaTypHYIO AepOopMaliuio,
00YCIIOBIICHHYIO aMIUTUTYIOW KOJICOaHHs TEeMIepaTypbl Hapy)KHOTO BO3/yXa M JAPYIUX
KIIUMAaTHYECKUX MapaMeTPOB, OMPEICIAIOMUX yciaoBus dkciuryaranun OK B TeueHue
BCETO rojia.



4.6.2. lns onpexnesieHNs NPaBUILHOCTH IIOJIOKEHHS CIIOS YTEIUIUTENs, YUUThIBAs
ero paHee HalJICHHYIO TOJIIMHY, PACCMOTPUM pacIpelelieHHe TEMIEePATyp M0 CEUCHHUIO
OTpaKAaoIIe KOHCTPYKINH TPH TeMIIepaType HapyKHOTO Bo3ayXa ltex -32°C mms nByx
BapuaHTos (puc. 2):

1 BapuaHT — CJIOW YTEIUIMTENsT HAaXOAMTCS CO CTOPOHBI HAapyXKHOH cpensbl, a
KUpIIMYHas KiaaKa (HeCyIui cioif) — ¢ BHYTpEHHEH CTOPOHBL;

2 BapHaHT — CJIOW YTEIUIUTEIs HaXOMUTCS CO CTOPOHBI BHYTPEHHEH cpenbl, a
KUpIIMYHas KilaaKa (HecyIui cioif) — ¢ HapyxHoi cropoHs! OK.

CNOA YTENNWTENA  KNAAKA (HECYLLWA CNoW) Knaaka (Hecywmi cnoi) cnoi ytennutens

20°C (BHyTpenHnn cpeaa)

- 32°C (napymHaa cpepa)

T=
T= 20%C (BHYTpeHHAR cpena)
T = - 32°C (HapyxHnn cpeaa)
T=

(& &

120 MM 210 M 250 MM 2 MM .120 |'|l.|. 250 1M 1 210 um .Z-r.m
Pucynok 2. BapuanTtel nonoxenus cios yrermurens B OK

4.6.3. OrmpeneneHue pacrpeieleHUs] TeMIIepaTyp B CEYCHHUH KOHCTPYKIHH IS
ABYX BAPUAHTOB IOJIOKEHHUS CJIOS YTCIJINUTCIISA.
Temneparypa Ha rpaHule N-HOrO CIJIOSl OrpakJarolled KOHCTPYKLUHH Tn, C €ro
«TETUIoM» CTOPOHBI, OIIPEACIIACTCA KaK:
tint _tex

t
_ — XTI X R 0
Tn=ty ———¥XR LR LRy PCT (9)
Ro
raec: Rl Rn — COl'IpOTI/IBJ'IeHI/Ie Termonepez(aqe N-HOro CJI0s OK, OCTaJIbHBIC
0603HaquI/Iﬂ TC )Ke, YqTO U BBILIC I10 TeKCTy.

4.6.4. Tloacrapinsist B (9) UCXO/HBIE JaHHBIC W TOJyYCHHBIE PAacyeTOM 3HAUECHHS,
MoJIy4aeM, 4To i 1-ro BapuaHTa (CIIOW yTEIUTUTENS] HAXOIUTCA CO CTOPOHBI Hapy KHOM
Cpensl, a KUPIUYIHAS KIaKa — C BHyTpEHHE!):

a) TeMIiepaTypa BHYTpEHHEH TOBEPXHOCTH OTpakIaroIieil KOHCTPYKIIMU COCTABHUT

Tint = tint — [(tint - text)/Ro] xrx[L/oint ] = 20 — [(20+32)/3.20]x0.87x[1/8.7] =

18.37°C.

0) TemmepaTypa BHYTPCHHEH WOBEPXHOCTH HeCyIIero cios (Kiaaka wu3
CIUTOIITHOTO TJIMHSHOTO KHPIHYa) COCTABUT

11 =20 — [(20+32)/3.20]x0.87x[ 1/8.7+0.02/0.93] = 18.07°C.



B) TeMIIepaTypa BHyTPEHHEH MOBEPXHOCTH YTEIUTUTENS (TUTHTAa MUHEPAJIOBaTHAS)
COCTaBHT

2= 20 — [(20+32)/3.20]%0.87x[ 1/8.7+0.02/0.93+ 0.25/0.81] = 13.71°C.

r) TeMmmeparypa BHYTpPEHHEH  IIOBEpXHOCTH  OONHMIOBKH  (Kaaka W3
KepaMHUYECKOr0 KHPINYa) COCTABUT

3= 20 — [(20+32)/3.20]x0.87x[ 1/8.7+0.02/0.93+ 0.25/0.81 + 0.21/0.07] =
=-28.71°C.

Z[) TeMIICpaTypa BHEITHEH TOBCPXHOCTU O6J'II/H_IOBKI/I (KJ'IaZ[Ka n3 KCpaMHICCKOTO
KI/IpHI/I‘Ia) COCTaBUT

Tt = 20 — [(20+32)/3.20]x0.87x[1/8.7+0.02/0.93+0.25/0.81+0.21/0.07  +
0.12/0.64] = -31.36°C.

4.6.5. Tloacramag B (9) UCXOAHBIC NAaHHBIC W MONYYCHHBIC PacdeTOM 3HAYCHUS,
MojydaeM, YTO Juisi 2-TO BapHaHTa (CJIOW YTEIJIMTENss HAXOTUTCS CO CTOPOHBI
BHYTpPEHHEH Cpeibl, a KUPIUYHAsK KJIaJKa — C HapYKHOM):

a) TeMIlepaTypa BHYTPEHHEH MOBEPXHOCTH OIPaXkIaroIeii KOHCTPYKIIUU COCTABUT

Tint = tine — [(tint - tex)/Ro] x#]x[1/ctint ] = 20 — [(20+32)/3.20]%0.87%[1/8.7] =

18.37°C.

0) TeMIiepaTypa BHyTPCHHEH MMOBEPXHOCTH YTEIUTUTENs (IUTUTAa MUHEPATIOBATHAS)
COCTaBHT

11 = 20 — [(20+32)/3.20]x0.87x[1/8.7+0.02/0.93] = 18.07°C.

B) TeMIepaTypa BHYTPEHHEH IIOBEPXHOCTH Hecymero ciosi (Kiaaka u3
CIUIOIIHOTO TJIIMHSIHOTO KUPITHYa) COCTaBUT

2= 20 — [(20+32)/3.20]x0.87x[ 1/8.7+0.02/0.93+ 0.21/0.07] = -25.16°C.

r) TeMmmeparypa BHYTpEHHEH NOBEPXHOCTH  OOJMIOBKM  (KiIaagka U3
KepaMH4YEeCKOTr0 KUPIIUUa) COCTaBUT

13 = 20 — [(20+32)/3.20]%0.87x[1/8.7+0.02/0.93+ 0.21/0.07 + 0.25/0.81] =
=-28.71°C.

1) TeMIepaTypa BHEIIHEH MOBEPXHOCTH OOJMIOBKH (KJIaIKa U3 KEpPaMHYECKOTO
KHUPITUYa) COCTABUT

Tex = 20 — [(20+32)/3.20]x0.87x[1/8.7+0.02/0.93+0.21/0.07 + 0.25/0.81+
0.12/0.64] = -31.36°C.
10



4.6.5. CpaBHMM BapWaHTBl paclpefeNcHHs TeMIepaTyp IO CEUCHHIO
KOHCTpYKIMH. [IJIs1 3TOrO MOCTPOMM COOTBETCTBYIOIIHE AWArPaMMBI C pe3yJbTaTaMu
pacuera (puc. 3)

B nepBom BapuanTe (CIOH yTEIUIMTENs pPACHOJIOKEH CHAPYXKU KIAIKH)
TeMIIepaTypa B Kiajike rnagaeT Bcero Ha 4.66°C, TakuM 00pa3oM, HecyIiuii ciiol Bceraa
OyZeT HaxOJUThCs B 00JACTH IMOJOXKUTEIBHBIX TEMIIEpaTyp, a AUala3oH UX KojeOaHuit
OyzeT ocraBaThcs HEOONBIINM JlaKe MPU OOJBIIMX aMIUIMTYaX CyTOYHBIX M CE30HHBIX
KoJieOaHUH TeMIepaTypsl HApYKHOTO BO3/yXa. JTO yMEHbIIAET pa3Mep TeMIepaTypHbIX
nedopmanmii B Kiaake M, CIEACTBEHHO, BEPOSTHOCTh 00pazoBaHus edopManmoHHBIX
HanpspkeHui U TpenuH. [lonoruit HakioH rpaduka TeMmmeparyp MOKas3bIBaeT, YTO MpPHU
BPEMEHHOM OTKJIIOYCHUHM CHCTEM OTOIUICHUS HapyKy OyAeT oThaaBaThCcsi HeOoJbIIoe
KOJIMYECTBO TEIUIA, YTO 0OSCIICYHT TePMOCTaOMIBHOCTE BHYTPEHHEH CpeIbl OMEILCHHUS.
3a cyer TOro, YTO KJIagKa (Hecymmil cloif) Jaxke MPH KCTPEMAaJbHBIX MOXOJIOTAHHIX
OyIeT HaXOOUThCS B OOJACTH MOJIOKHTEIBHBIX TEMIIEPATyp, CHIKACTCS BEPOSTHOCTh
o0pa3oBaHus KOHICHCATA M UCKIIOYAeTCsl BOSMOXHOCTB €r0 3aMep3aHHs B Telle KIaaKu
HecyIeil KOHCTPYKLHUH.

CNOM yTENAMTENA KNaaKa (HECYLMIA CRoi) KNagka (Hecylwmi cnof)  cnoi yTennutens
g )
]
3 g
=
£ nol s : Rl
£ 13714 — — 807 & ¥ =
g ! g 2 sl a
ES ! = z / :
o / £ = / £
i / £ & 7/ E2
© 2 o o
' / L -] a
" e % . ¢ K =)
= - a - / 5
/ o -25.18 =
4 . o= O
’-2’3.73 / g ‘2_3 £1 L. - g
(31,36 i [31.36 )
- [

120 210 MM 250 MM 2 M 120 mu 250 1 210 2 MM

Pucynox 3. Pacnpenenenune temmneparyp B OK mnpu pas3inyHbIX BapHaHTax
MOJIOKEHHUS CJIOSI yTETIUTENS

Bo BTOpOM BapumaHTe, KOIa CIIOM YTEIUIMTENI PACHOJIOXKEH CO CTOPOHBI
BHYTPCHHEH Cpelbl 34aHus, TEMIIEpaTypa B KJIaJKe B 3UMHee BpeMsl OyIeT HaAXOJUTHCS B
00JacTH OTPULATENBHBIX TeMmmeparyp. Takum o0pa3oM, TpU pPE3KHX H3IMCHEHUSX
TEMIepaTyphl BO3AyXa B TOAOBOM XOJI€, & TAKXKE IPU PE3KOW CMEHE MOTOHBIX YCIOBUI
(moTeruieHre, TMOXOJIOAAHHWE) KiIagka OyAeT NOIBEpPraThCs BO3IECHCTBUIO OOIBIINX
TEeMIEpaTypHBIX KOJeOaHW, YTO MOXKET MPHUBECTH K IOSIBICHHIO B HEH TPEemH OT
TeMIepaTypHBIX AehopMarui.

Kpome TOro, B mepexoaHbIe Ce30HbI I'0/1a, KOr/Aa B CYTOYHOM XOJI€ TeMIlepaTypa
Hapy»XHOU cpenbl mepexoaut depe3 0°C, B KiIaake MOKET HaKaIUTMBAThCS KOHJIIEHCAT, a
NpU TIOJIOKCHUH HYJEBOH HM30TEPMbl BHYTPHU HECYLIETO CJIOS KOHCTPYKUIWH OyJer
MPOKUCXOJIUTH €ro 3aMep3aHUe M, KaK CJEICTBHE, MOSIBUTCS BO3MOXHOCTh 00pa3oBaHMUs
TPEUINH, CBSI3aHHBIX C YyBEJIMYCHHE OO0beMa BOJABI IPU IMPEBPALICHUU €€ B Jie]
(¢pu3ndyeckoe BEIBETPUBAHKE).
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Taxum 06pa3om, MOJ0KEHHE CIIOS YTEIUTUTENS B OrpakKAAOIIeil KOHCTPYKIUU B
o0meM cilydae HE BIHACT Ha 3HAYCHUS TEMIIEpaTyp BHYTPCHHEH M HapyKHOH
nosepxHoctu. HecMoTpss Ha 3TO B KOHCTPYKTHBHOM OTHOIIEHUM CJIOM yTeIUIUTeNs
Liesiecoo0pa3Ho pacnoniaraTh ¢ BHEIIHEH CTOPOHBI OIPaKAAOMINX KOHCTPYKIUH KUJIBIX
JOMOB W JAPYIMX 3JaHHMH, K TIOMELICHHSM KOTOPBIX IPEIbsBIACTCS TpeOOBaHUS
NOJI/IepKaHusI CTAOMIIBHOM MOJOXKUTEIBHON TeMIIEpaTyphl B TEYEHHUE BCETO BPEMEHH HX
9KCIUTyaTaluu (CyToK, Tofa).

4.7. Opopmnenue nosacrumenbHol 3anUCKy K pacuemno-zpadyuieckoit pabome

PacuetHo-Tpadmueckas padora opopmisercs B BUAE MOSCHUTEIHHOHW 3aIlMCKH,
COCTOSIIEH U3 TUTYJIBHOTO JHCTa (CM. MpUIIokKeHHe 12), TEKCTOBOH YacTH (BKIFOYAIOIICH
COOTBETCTBYIOIIME PUCYHKH U TaOmuubl), odopmisemold ananoruuHo nm. 4.1-4.6
HACTOSIINX y4eOHO-METOANUECKUX YKa3aHUH U CITUCKA JINTEPaTyphl.

12
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IMPAJIOXKEHUA

Hpunoxenne 1

Ta6auna I1-1. OnTuManeHas TemmepaTypa M JOMYyCTHMask OTHOCHTENBbHAS BIA)KHOCTB
BO3/yXa BHYTPH 3[aHUS AJIS XOJOJHOTO BPEMEHH rofia

Temneparypa Bo3ayxa
BHYTpH 3J1aHUS OTHOCHTENbHAS BIAKHOCTh BHYTPH
Tun 3paHus ting, °C 3aaHus Jint, %0
(st pacueToB Opath He Ooiee
MHHHUMAaJIbHOE 3HAYCHHUE)

Kuneie 20-22 55
TlomuKIuHUKY 1
JIe4eOHbIC 21-22 55
YUpEKACHUS
JlomkonbHbIE
YUpeXKICHUSI 22-23 55

Ta6auna I1-2. BraxxHOCTHBIN PEXUM MOMEIICHUH 3TaHUI

Mpunoxenue 2

Peskcun BiriaxxHocTh BHYTpEHHETO BO31yXa, %,
npu Temrnepartype, °C
0 12 cB. 12 10 24 cB.24
Cyxoit Ho 60 Ho 50 Ho 40
HopmainbHbiii Cs. 60 o 75 Cs. 50 o 60 Cg. 40 10 50
Bunaxusbrit CB.75 » 60 » 75 » 50 » 60
Mokpbiii — Cs. 75 Cs. 60
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Ipuioxenne 3

SoTHIEEHE # xAraderoadl BT MeNor d BIIFI0KLO EeH§oA) 4 FHHIEEHE, - N:Emn—\ﬂmﬁ%
E2194duNdoH 3K - HH

£0 o <9 0£-09 LT-81 ¥C-Tt 8¢-0T ST-TC LICHNOM BUIHN)  HITNIRJ,
HH HH HH HH 12-11 LT-ST -7l 8T1-91 AI9doTen]
ERREITe
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dorndox
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Ipuinoxenne 4

Ta6aumna I1-4. YcnoBus 3KCIITyaTaluy OrPaskKAarONINX KOHCTPYKITHA

VYcnosus skcmtyataiiud A u b B 30He

BiiaykHOCTHBIN pexuM NOMELIEHUI BJIa)KHOCTH
3IaHUI
CyXoW HOPMAJIBHOW | BIJIQXKHOM
Cyxoit A A b
HopmanbHsiit A b b
BuaxxHbli WM MOKpBIi b b b

[puioxenne 5

Tadaunua I1-5. HopMupyemsble 3Ha4eHUS CONPOTHBIICHNUS TEILIONEPEIaue OTpaXIaroNIiX

KOHCTPYKLMH

31aHus 1 IIOMCIICHHUS,
k03¢ dunmenTsI @ U b

I'papyco-cyTku
OTOIUTEIHHOTO
nepuoga Dy, °C-cyT

Hopmupyemble 3HaUCHHS
COMPOTHBJICHHUSI
TerIonepeiaye CTeH
Rreg, M2-°C/BT

1 ) 3
1 Kunsre, nedeOHO- 2000 2.1
NpOPUIAKTHYECKHE W JETCKHE 2000 58
YUpEXICHUA, HIKOJIBI, 8
HHTEPHATBI, TOCTHHHUIIBI u 6000 35
OOIIEHKUTHS 8000 42
10000 49
12000 5,6
2 — 0,00035
b — 14
IIpumeyanus:

1 3rauenns Rreq 11t BemmauH Dy, oTnmuuaromuxcs ot TaOIMYHBIX, CIIEAYET ONPENeiiTh

1o gopmyie:

rne Dy — rpamyco-cyTku otonurensHoro nepuoaa, °C-cyT, Juist KOHKPETHOTO ITyHKTa; &,
b — ko3 duieHTs, 3HaUCHUS KOTOPBIX CIEAYeT IPHHUMATh [0 JAHHBIM TaOJIULBI AJIs

COOTBETCTBYIOLIUX TPy 31aHUH

Rreq = aDd + b,
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Ipuioxenue 6

Tadanua I1-6. KosgduipeHT TeruiooTnaun BHYTPEHHEH HMOBEPXHOCTH OTpakAarolei
KOHCTPYKIIMU

Koagpdurpent
BHYTpeHHSs MOBEPXHOCTb OTPakACHHs TEIUIOOTIA4H Wint,
Bt/(M2-°C)

1. Cren, TmOJOB, TIJAIKUX IIOTOJKOB, IIOTOJKOB C
BBICTYTIAIOIIMMHU peOpaMu MpH OTHOIIEHHH BBICOTHI h pebep k 8,7
PaCCTOSIHUIO a MEXIy TpaHsIMu coceqHux pedep h/a < 0,3

2. T1oTONKOB € BEICTYNAarOMIKUMH pebpamu pu oTHOIeHu: h/a >

03 7,6
3. OxoH 8,0
4. 3enutHbIX (oHapeii 9,9

Hpunoxenne 7

Tadauua I1-7. TenmnoTexHUYECKHE OKA3aTeNN HEKOTOPBIX CTPOUTENBHBIX MaTepHaoB
IIPU YCIOBUAX IKCIUTyaTaIwu mo A u b.

A
HaunmenoBanue maTteprana po Br/(M°C)
Kr/M° A b
1 2 3 4
1. BeToHBI U pacTBOPHI

Kemnezoberon 2500 1,92 2,04
TTem300eTOH 1000 0,30 0,34
Beron Ha ByTKaHUYECKOM IITaKe 1000 0,29 0,35
Kepam3uroOeToH Ha KepaM3UTOBOM IECKe
1 KepaM3uTOOETOH 1000 0,33 0,41
Kepam3utoOeToH Ha KBapIIEBOM TECKE C
nopusanuen 1000 0,41 0,47
Kepam3uToOeTOH Ha IEPIIUTOBOM IECKE 1000 0,35 0,41
[yHru3uTo6eTOH 1000 0,33 0,38
[epauroberon 800 0,27 0,33
IInakornem300eToH /tepmosuroderon/ 1000 0,31 0,37
IInakonemM3ora3zo0eTod 1000 0,35 0,41
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Ipusoxenne 7 (MpoaoKeHHE)

1 2 3 4

I'a30- 1 IeHOGETOH, ra30- ¥ IIEHO-CUIIMKAT

To xe 600 0,22 0,26
T"a30- 1 MeHO30100€TOH 300 0.11 0.13
LemeHTHO-TIECUaHBIH paCTBOP 800 0,35 041
M3BecTKOBO-TIECUaHEIH pacTBOP 1800 0,76 0,93
I'unconepauToBbIil pacTBOp 1600 0,70 0,81
JIucThI TUTICOBBIC OOIIMBOYHBIC /CyXas 600 0,19 0,23
HITYKaTypKa/ 800 0,19 0,21

2. Kupnimunast knagka i 06JMII0OBKa TPUPOJHEIM KAMHEM

KI/IpHI/I‘{HaH KJIaaKa U3 Kupruva:
-TJIMHSHOTO OOBIKHOBEHHOT'O Ha OEMCHTHO-

TIECYaHOM P-pe 1800 0,70 0,81
-TJIMHSHOTO OOBIKHOBEHHOTO Ha LIEMEHTHO-

MIEPJIMTOBOM PacTBOpe 1600 0,58 0,70
-CHJIMKaTHOTO Ha IIEMEHTHO-TIECY. P-pe 1800 0,76 0,87
-IIDTAKABOTO Ha IIEMEHTHO-TIECY. P-pe 1500 0,64 0,70
-KEepPaMHUYECKOT0 IyCTOTHOTO Ha IIEMEHTHO-

MIECYaHOM PacTBOpE 1600 0,58 0,64
-TO XK€ 1400 0,52 0,58
-TO XK€ 1200 0,47 0,52

3. Temon30IOHHBIE MaTEPUAJIbI

- Matsl MUHEpAJIOBATHBIE MTPOIIMBHBIE Ha
CHUHTETHYECKOM CBA3YIOIIEM 125 0,064 0,07
-I1MTBI MATKHE, TIOTY>KECTKUE U IKECTKUE
MHHEPAIOBATHBIE HA CHHTETUYECKOM U
OUTYMHOM CBA3YIOIIEM

-I11uThl MUHEPAIOBATHBIC TOBBIIIICHHOM 150 0,068 0,073
JKECTKOCTH Ha opranodochaTHOM

CBSI3YIOIIEM

-I11uThI NOTYKECTKHE MUHEPAIOBATHBIC HA 200 0,07 0,076
KpaxMajbHOM CBA3YIOIIEM

-ITATHI U3 CTEKIIIHHOTO U IITAIEILHOTO 125 0,06 0,064
BOJIOKHA Ha CHHTETHYECKOM CBA3YIOIIEM

-ITeHOmOIMCTHPOIT 45 0,06 0,064
-To xe 150 0,052 0,06
-ITenomnonuyperan 40 0,041 0,05
-ITnutel U3 pe3onbHO-(heHonhopmabie- 80 0,05 0,05

THJHOTO IEHOILIACcTa
90 0,053 0,073
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Ipunoxenue 8

Tadoaunua I1-8. KoadduuueHT, yuuThIBarONMi 3aBUCUMOCTD TOJIOKEHUS OTpakatomieit
KOHCTPYKIIUU 110 OTHOILIEHHUIO K HAPYKHOMY BO3yXYy

Koadhdumnuent
Orpaxxgarorie KOHCTPYKINI (b(bn
1. HapyHble CTCHBI W TOKPBHITHsA (B TOM YHCJIC BEHTHIHPYEMBIC 1

Hapy>XHBIM BO3YXOM), 3€HHTHbIE ()OHAPH, MEPEKPHITUS YepaauHble (C
KpOBJIEH U3 IITYYHBIX MAaTEPUANIOB) U HaJ MpOe3JaMH; NepeKPBITHs Hal
XOJNOMHBIMK (0€3 OrpaXAaloluX CTEHOK) mnoamonbsiMu B CeBepHOU
CTPOHUTEIHHO-KIMMATHIECKOH 30HE

2. IlepekpwiTHss Hax XOJIOOHBIMHM TOABAJaMH, COOOIIAIOIIUMUCS C 09
Hapy>XHBIM BO3IyXOM; IepeKpHITHA 4epAauyHble (C KpoBied wu3
PYJOHHBIX ~ MaTE€pPHANIOB);  TEPEKPHITHS  HAJ  XONOXHBIMH  (C
OTPaXXJAIOMIMMH CTEHKAMH) ITOANONBAMH M XOJOJHBIMH 3TaKaMH B
CeBepHOH CTPOUTETHHO-KIIMMAaTHYECKOH 30HE

3. IlepekprITHs HaJ HEOTAIUIMBACMBIMHU IOJABAJAMH CO CBETOBBIMU 0,75
IPOEeMaMH B CTEHAX

4. TlepexpbITsi HaJ HEOTAIUTMBACMBIMH TIOABaJlaMH ©0€3 CBETOBBIX 0,6
MPOEMOB B CTEHAX, PACIIOJIOKCHHbBIE BBIIIE YPOBHS 3eMIIU

5. IlepekprITHsI HaJ HEOTAIUTMBACMBIMH TEXHHUUYCCKHUMH ITOJIOJbIMH, 04

PACIOJOKEHHBIMU HUKE YPOBHS 3EMJIN

Mpunoxenue 9

Tadmmua II-9. Hopmupyemsblii TemrepaTypHbIl mepemnajg  MexIy TeMmIeparypoit
BHYTPEHHEIO BO3lyXa U TEMIIEPaTypol BHYTPEHHEW IIOBEPXHOCTH OIpaXkAaroliei
KOHCTPYKLIUU

Hopmupyemslit TeMnieparyphbiil nepenan Aty, °C, s
N MEePEKPHITHIl Hall
MOKPBITUH U
31aHuUs U IOMEIICHHSA HapyXHBIX S — npoe3iaMu, 3€HUTHBIX
CTEH P . [0/IBajlaMU U (onapeit
MEPEKPBITUI
MOJTOJIBIMHU
Kunsre, ne4eOHO- 4,0 3,0 2,0 tint - ty
POoUITAKTUIECKHE u
JIETCKHUE YUPEKICHUS,
LIKOJIbI, HHTEPHATHI
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Cxema C-1. Kapra 30u Bnaxxuoctr (ITO CHulIl 23-02-2003)

% Cronuya
® Cronuus
e Llentpaic
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Mpunoxenne 10

YCNOBHbLIE OBO3HAMEHMA
Poccuitcroi Pegepaunm Pamamemames  MocyRapcTeenHas rpasnya PO Sone: 4 -snaxuas
rocyaapcTe Bantum u CHIM e mcrss rem o mnse - pannyb ctpan GanTuu u CHI 2. HOPManbHasn
y6vexros PO —— [ DARAB 30H BNAKHOCTH 3 cyxan
% 3 1 N
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Cxema C-2. 3ous1 Braxknoctu teppuropurt CCCP (o CHull 11-3-79%)
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Mpunoxenne 11
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Ipuioxenune 12
Oopa3zen opopMiIeHHSI THTYJIBHOIO JIMCTA

Bocrouno-Kazaxcranckuii Texanuecknii yauBepcutet nmenn J[.Ceprukbaesa
[IIxona apXUTEKTYpBl, CTPOUTEILCTBA U SHEPTETUKU

PacuetHo-Tpadmaeckast paborta

TENJIOTEXHAYECKHWI PACUET HAPYKHBIX OI' PAYKIEHUA

CrynenTa(ku)__Kypca__ TpYIIIBI
0)5(0)

[IpenonaBatens PUO

VYerp-Kamenoropek
2026
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Ta6aumna I1-10 — Knumatuueckue TaHHBIC I pacdyera

Mpunoxenne 13

NHAWBUIYAJIBHBIE 3AJAHUS AJ151 PACUETA

FO[)OL[ Iponon- Temmne- Temmne- r0p0}] Iponoa- Temmne- Temmne-
JKUTEIIb- parypa parypa JKMTEJIb- parypa parypa
HOCTH 0OTOIMu- Hauﬁonee HOCTh OTOIIHN- Hanﬁoﬂee
0oTOonMn- TeJIbHOTO XoJ0a- OTOIIH- TeJIbHOI'0 Xo0J10/1-
TeJILHOI0 nepuoja HOii 5- TeJILHOIO nepuoja HOii 5-
nepuoja tht, Onu JAHEBKH nepuosia tht, OHu JTHEBKH
znt °C text °C znt °C text °C
AKTIOOMHCK 200 -6,8 -36 Ounecca 158 +1,7 -21
ApxaH- 253 -4.4 -37 Ietpo- 240 -31 -34
relbeK 3aBOJICK
Actpaxanp 167 -1,2 -26 Pura 199 -0,4 -25
Anrxaban 108 +4 -16 PoctoB-Ha- 171 -0,6 =27
Jlony
I'ypeer 177 -3,4 -30 CaHkT- 220 -1,8 -30
(ATsIpay) [etepOypr
JlxamOy 162 -0,7 -28 CapatoB 196 -4,3 -33
O. Jlukcon 365 -114 -44 Cemura- 203 -7,8 -41
JIATUHCK
EpeBan 140 +1,0 -19 Cumdepo- 153 +2,6 -20
I10J1b
HpxyTck 240 -8,5 -38 Craspo- 168 +0,9 -23
I10JIb
Kaymnac 104 -0,9 -22 Tamkent 129 +2,7 -16
Kuesn 176 -0,6 -26 Tounucu 121 +4,1 -11
Kusunapsat 118 +3,0 -18 Typkectan 151 -0,3 -26
Kummues 162 +0,6 -22 VYpasck 198 -5,9 -36
Kycranait 212 -8,1 -36 XapbKoB 179 -1,5 -28
K3pin1-Opna 175 -4,3 -30 XabapoBck 211 -9,3 -34
Maxaukana 148 +2,7 -19 XepcoH 163 +1,0 -23
MypmaHck 275 -3,2 -32 [eB4yenko 157 0,9 -19
(Popr-)
Hoso- 230 -8,7 -42 DbTOH 181 -3,6 -31
CHOMpPCK
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BAPHUAHTBI OT'PAKJIAIOIIAX KOHCTPYKIUI

BAPUAHT 1
No IInoTHOCTH Tonmmnaa
CcI0st Marepuan Po, Kr/m® 3, M
1 Krnanka u3 kepaMH9IeCcKOTo KHpInJa 1600 0,12
2 [TnuTa MuHepanoBaTHas Ha 200 ?
opranodochaTHOM CBSI3YIOIIEM
3 Kiaznka 13 CIIOIIHOTO TIIMHAHOTO 1800 0,25
KUpIuJa
4 TykaTypka (IIeMEHTHO-TIECIaHbIH 1800 0,02
pactBop)
BAPUAHT 2
No [TnoTHOCTH
CIost Martepuan Po, KTAP TommmHua §, M
1 Kragka 13 kepaMHYecKOro Kupnmda 1400 0,12
2 Mart MuHepaIOBaTHBIH MPOIIBHOM 125 ?
3 Kiagka u3 CIUTONIHOTO TIMHSAHOTO KUPITHYA 1800 0,38
4 tykatypka (M3BECTKOBO-IIECYAHBIH 1600 0,02
pactBop)
BAPUAHT 3
No IInotHOCTH
oS Marepuain PO, KIAE TonmuHa 3, M
1 Krnanka u3 kepaMHIeCKOTO KHPIIAYa 1200 0,12
2 Mart MHuHEepaI0BaTHBIH MPOIITMBHOM 125 ?
3 I'a3o00eToH 800 0,38
4 [Tykarypka (IleMeHTHO-TIECYaHBIH P-pp) 1800 0,02
BAPUAHT 4
No [TnotHOCTH Tosmmua 3,
cInost Marepuan PO, K/ y
1 Kunagka u3 rauHsHOro Kupnuda 1800 0,12
2 [Tnuta MuHEpanoBaTHas Ha KpaXMaJlbHOM 125 ?
CBSI3YIOIIEM
3 Kiagka 13 criiomHoro riimHsSHOTO KUpIHya 1800 0,25
4 Cyxast mTykarepka (JINCThI THIICOBBIE 800 0,02
OOLIMBOYHBIE)
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BAPUAHT 5

Ne [InoTHOCTB Tonmna 5,
crost Marepuan o, K/ M
1 Knaaka U3 CHIIMKaTHOTO KUpITHYa Ha 1800 0,12
MeCYaHHO-IIEMEHTHOM PacTBOpE
2 [lrTa U3 CTEKITHHOTO HJIH IITAIEIEHOTO 45 ?
BOJIOKHA HAa CHHTETHYECKOM CBSI3YIOIIEM
3 Kepam3utoOeToH Ha KepaM3UTOBOM TIECKE 1000 0,38
4 tykarypka (IleMeHTHO-TIECYaHbIH pacTBOP) 1800 0,02
BAPUAHT 6
Ne [TnoTHOCTH Tonmmua 3,
clos Marepnan o, KK/ M
1 Krnagka 13 rMHSHOTO KUpIda 1600 0,12
2 [Nenonommctupon 150 ?
3 Kepam3uroOeToH Ha KepaM3UTOBOM TECKe 1000 0,25
4 [Itykarypka (1leMeHTHO-TIECYaHbIi PacTBOP) 1800 0,02
BAPUAHT 7
No [TnoTHOCTH TomumuHa 5
CIost Marepunan Po, KTAP "
1 Krnazaka u3 nmurakoBoro kupnuya 1500 0,12
2 [Tenomonuctupon 40 ?
3 Kepam3uto0eToH Ha KepaM3UTOBOM TIECKe 1000 0,38
4 Tykarypka (LleMEHTHO-TIECYaHbIH PaCTBOP) 1800 0,02
BAPUAHT 8
No IInoTHOCTB TonmuHa &
clost Martepuan Po, KTAL "
1 Knanka u3 KepaMHYECKOro MyCTOTHOTO 1600 0,12
KUpIuya
2 IlenononuypeTan 80 ?
3 Kepam3uto0OeToH Ha KepaM3UTOBOM TECKE 1000 0,25
4 Tykarypka (IeMEHTHO-TIeCYaHbIH PacTBOP) 1800 0,02
BAPUAHT 9
No [TnoTHOCTD TomumuHa o
cInost Marepnan PO, K/ M
1 Krnaaka 13 kepaMu4ecKoro mycTOTHOTO 1400 0,12
KHpITHYa
2 IMenononuyperan 80 ?
3 KepaM3uTo0eTOH Ha KEPaM3UTOBOM IIECKE 1000 0,38
4 IItykarypka (IleMEHTHO-TIECYaHbIi PAaCTBOP) 1800 0,02
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BAPUAHT 10

No [InoTHOCTB Tonmna 5,
crost Marepuan o, K/ M
1 Knanka 13 kepaMU4ecKOro MmyCTOTHOTO 1200 0,12
KUpIuJa
2 [InuTta momyecTkass MEHEpaJoBaTHAs Ha 150 ?
OUTYMHOM CBS3YIOIIEM
3 Kepam3uto0eToH Ha KepaM3UTOBOM TECKE 1000 0,25
4 tykarypka (IleMeHTHO-TIECYaHbIH pacTBOP) 1800 0,02
BAPHAHT 11
No [TnotHOCTH TomumuHa o
CIost Marepunan Po, kTAL "
1 Kemnezoberon 2500 0,12
2 [enonommctupon 150 ?
3 Kragka u3 CIUTONIHOTO TIMHAHOTO KUPITHYA 1800 0,38
4 [tykarypka (1leMeHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 12
No [TnotHOCTH Tommmma &
clos Marepnan 0, K/ M
1 ITem300eToH 1000 0,12
2 [TnuTa U3 CTEKISTHHOTO WIIH IITaneIbHOTO 45 ?
BOJIOKHA Ha CHHTETHYECKOM CBSI3YIOIIEM
3 Knanka U3 CIUTONIHOTO IIMHSAHOTO KUPIIHYa 1800 0,25
4 [Tykarypka (LIeMEHTHO-TIeCYaHbIH PacTBOP) 1800 0,02
BAPUAHT 13
No [TnotHOCTH Tonmmna
clost Marepnan 0, K/ M
1 beron Ha ByJIKaHMYECKOM LIIaKe 1000 0,12
2 Ilenononuctupon 150 ?
3 Kiagka 13 criiomHoro riivHsSHOTO KUpIuya 1800 0,25
4 Tykarypka (HeMEHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 14
No [TnoTHOCTD Ton 5
IIMHA O,
cInost Marepnan PO, K/ y
1 Kepam3uto0eToH Ha KepaM3UTOBOM TECKE 1000 0,12
2 [TnuTa U3 CTEKISTHHOTO WIIH IITAaNeIbHOTO 45 ?
BOJIOKHA HAa CHHTETHYECKOM CBSI3YIOIIEM
3 Kiagka 13 criiomHoro riimHsSHOTO KUpIHya 1800 0,38
4 Tykarypka (LeMEHTHO-TIECYaHbIH PaCTBOP) 1800 0,02
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BAPUAHT 15

Ne IInotHOCTB Tonmna 5,
crost Marepuan o, K/ M
1 Kepam3uto0eToH Ha KBapleBOM IECKe C 1000 0,12
nopusanuen
2 [Tuta MsaTKast MUHEpalioBaTHas Ha 150 ?
CHHTETHYECKOM CBS3YIOLIEM
3 Krnazika U3 CIUIOIIHOTO TIIMHSIHOTO KUPITHYA 1800 0,25
4 tykarypka (IleMeHTHO-TIECYaHbIH pacTBOP) 1800 0,02
BAPUAHT 16
Ne [TnoTHOCTH TomumuHa o
cnost Marepuan po, kr/v® M
1 Kepam3utobeToH Ha IEPIUTOBOM IIECKe 1000 0,12
2 [Nenomomuctupon 40 ?
3 Kragka u3 CIUTONIHOTO TIMHAHOTO KUPITHYA 1800 0,25
4 [tykarypka (1leMeHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 17
Ne IInotHOCTH TommuHa
cnost Marepuan po, kr/m® M
1 HlyHru3ntodeToH 1000 0,12
2 [Tenomonuctupon 40 ?
3 Knanka u3 CIuTONIHOTO TIMHSAHOTO KUPIIHYa 1800 0,25
4 Tykarypka (LleMEHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 18
Ne [TnoTHOCTD Tommuua &
cIost Marepuan po, kr/m® M
1 IepnutobeToH 800 0,12
2 [TnuTa U3 CTEKISTHHOTO WIIH IITaNeIbHOTO 45 ?
BOJIOKHA HAa CHHTETHYECKOM CBSI3YIOIIEM
3 Kiagka 13 criiomHoro rivHsSHOTO KUpIHya 1800 0,25
4 Tykarypka (IeMEHTHO-TIeCYaHbIH PacTBOP) 1800 0,02
BAPUAHT 19
Ne IInotHOCTB Ton 5
HIMHa O,
crost Matepuan po, kr/m® M
1 TepmozuTobeToH 1000 0,12
2 [InuTa momyecTkass MEHEpaJoBaTHAs Ha 150 ?
OUTYMHOM CBSI3YIOIIEM
3 Kiagka 13 criiomHoro riivHsSHOTO KUpIHya 1800 0,38
4 Tykarypka (IeMEHTHO-TIECYaHbIH PacTBOP) 1800 0,02
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BAPUAHT 20

No [InotHOCTH Tomuuna &
cost Marepnan PO, Kr/m? M
1 [ImakomeM3orazo0eTon 1000 0,12
2 [Tuta 13 CTEKISIHHOTO MM I TAleTIbHOTO 50 ?
BOJIOKHA Ha CHHTETHYECKOM CBS3YIOLIEM
3 Krnazika 13 CIUTOIIHOTO TIIMHSHOTO KUPITHYa 1800 0,25
4 [MTykarypka (IIeMEHTHO-TIECYaHBIA PACTBOD) 1800 0,02
BAPUAHT 21
No IInotHOCTH Tonmmna
CIost Marepunan Po, KTAP "
1 I'a3o00eToH 600 0,12
2 [TnuTa mony»ecTkas MUHEpaJoBaTHas Ha 150 ?
CHUHTETUYECKOM CBSI3YIOLIEM
3 Kragka u3 CIUTONIHOTO TIMHAHOTO KUPITHYA 1800 0,38
4 [tykarypka (1leMeHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 22
Ne [InoTHOCTB TommuHa
CIost Marepunan Po, K/ "
1 T"a300eToH 300 0,12
2 [Tenomonuctupon 40 ?
3 Knanka U3 CIUTOIIHOTO IIMHSAHOTO KUPIIHYa 1800 0,25
4 Tykarypka (LIeMEHTHO-TIECYaHbIH PacTBOP) 1800 0,02
BAPUAHT 23
Ne IInoTHOCTH Tonmmna 8
clost Marepuain 00, KIhP " )
1 ITenoGeron 600 0,12
2 [Inuta MuHepanoBaTHas IOBBIILIEHHON 200 ?
KECTKOCTH
3 Kiagka U3 CIUTOIIHOTO TJIMHSIHOTO KAPITHYa 1800 0,38
4 Tykarypka (IeMEHTHO-TIECYaHbIH PAcTBOP) 1800 0,02
BAPUAHT 24
Ne ITnotHOCTB
cros Marepuain P0, kM TonmuHa 8, M
1 IlenoGeron 600 0,12
2 Ienonomuctupon 40 ?
3 Kinagka 13 criiomHoro riivHHOTO KUpIHYa 1800 0,25
4 ITykaTypka (LIeMEHTHO-TIECUaHbIH 1800 0,02
pacTBop)
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BAPUAHT 25

Ne IInotHOCTB
crost Marepuan o, K/ Tonmuna 8, M
1 I'azo6eToH 800 0,12
2 [TnuTa MUHEpATOBaTHASI TOBBIIICHHON 200 ?
KECTKOCTH
3 Krnazika U3 CIUIOIIHOTO TIMHSIHOTO KUPITHYA 1800 0,38
4 TykaTypka (IIeMEHTHO-TIECIaHbIH 1800 0,02

pactBop)

31




