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1. ICXOJHBIE TAHHBIE JIJI1 IPOEKTUPOBAHMS TEILJIO3AIIUTHI 3AHUIM
1.1 HAPYKHBIE KIMMATHYECKHUE YCJIOBUS

1.1.1 PacyeTHyro TeMIepaTypy HapyXKHOro Bo3ayxa tgq °C, ciemyeT MpHHHMATh MO CpeAHEH TemIepaTrype

HauOoJiee XOJNIOMHOM msATHAHEBKU ¢ obOecnedeHHocThio 0,92 cormacHo CHull 23-0O1 myist cOOTBETCTBYIOIIECTO
TOPOJICKOTO MIIM CENbCKOTO HACENIEHHOTO MyHKTa. [Ipy OTCYTCTBHM JAaHHBIX U KOHKPETHOIO MyHKTa PACUETHYIO
TEMIIEPATYPY CIIEAYeT MPUHUMATE JUTS OJIMKAMIIIEro HaCeJIeHHOTO MyHKTa, KoTophiid ykazan B CHull 23-01.

1.1.2 TIpoomKHUTeNbHOCTh OTOMUTENBHOTO MEPHONa Zp;, CYT, U CPEIHIOI TEMIIEPATYpy HApYKHOTO BO3TyXa

tg\é , °C, B TeueHue OTOIMUTEIBHOrO Ieprona cieayer npuaumath cornacHo CHull 23-01 (ta6a. 1, rpader 13 u 14

— I METUIUHCKUX M JAETCKUX yupexaeHuit, rpader 11 u 12 — B OCTaNbHBIX CIydasx) Il COOTBETCTBYIOIIETO
ropojia Wid HaceleHHOro MyHKTa [Ipu OTCYTCTBUM JaHHBIX JJIsi KOHKPETHOTO IMMyHKTa pacyeTHHIE MapaMeTphbl
OTOIUTENILHOrO TEePHOAa CISAyeT MPUHUMATh JJIs OJMDKANIIero HaCeJICHHOrO IMyHKTa, KOTOphid ykazan B CHull

23-01. BenuunHy rpagyco-cyTok Dy B TeueHHe OTONHMTENIBHOrO MEPUOA CIeAyeT BBIYUCIATE [0 hopMyIie
— av
Dy = (tint - Text )th! 1.3
rje t, — pacueTHas TemmepaTypa Bo3lyXa BHYTPHU 31aHus coriacto, °C.

CpenHuil ynenpHBIH BeC HApYXHOIO BO3AyXa B TEUEHHE OTOMMTEIHBHOrO Iepuoja ggt H/M®, cremyer
paccuuThIBaTh 1o opmyre

ot =3463/(273+12% ). (12)
CpeHIOo IIOTHOCTB Bo3zyXa [ 1, kr/M®, cientyeT onpeensts mo dopmye
1t =353/ 273- 13%), (14)

1.2BHYTPEHHMUE YCJIOBUS

[MapameTpsl BO31yxa BHYTPH JKWIIBIX M OOIIECTBEHHBIX 3J[aHUI U3 YCIOBHS KOM(OPTHOCTH CIEAYET ONpeNessTh
coriacHo Tabnuie 1 — it X0JI0MHOro Nepuoja roja, u Tadiuie 2 — Al TEIUIOro Ieproja roja.

1.2.1 PacyeTHasi OTHOCHTEIIbHAS BIIAYXKHOCTh BO3yXa BHYTPH KHJIBIX U OOIIECTBEHHBIX 37[aHUH JOJKHA OBITh HE
BBIIIIE 3HAUYEHHH, TPUBEIeHHBIX B Tpade 3 Tadmui 1 u 2.

O0ecreueHHOCTh YCIOBHI IKCILTyaTallii OrPaKJarolIUX KOHCTPYKIMH CIIEAYET YCTAHABINBATh B 3aBUCUMOCTH
OT BJI&YKHOCTHOT'O PEXUMa IMOMEIIEHUH 1 30H BIIAXKHOCTHU CIIEAYIOIUM 00pa3oM:

- ONpPEJCTAIOT 30HY BIAXKHOCTH (BIakHas, HOpMalibHas, cyxas) coriacHo npmioxeruto 1* CHull 11-3; npu
9TOM B Clly4yae MomnaJaHusi HACEICHHOTO NMYHKTa Ha I'PaHMIly 30H BJIAXKHOCTH CIEIYyeT BHIOMpATh Oojiee BIAXKHYIO
30HY;

- OMPENEISIFOT BIAYKHOCTHBIN PEXKUM MOMENIeHHH (CyXOi, HOPMAJIbHBIN, BIaXKHBIH WK MOKDBIH) B 3aBUCHMOCTH
OT pacueTHON OTHOCUTEIBHON BIYKHOCTH U TEMIIEpaTyphl BHYTPEHHEr o Bo3ayxa B coorBercTBuu ¢ 1.3 CHull 11-3;

- YCTAHABJIMBAIOT YCIOBHS SKCIUTyaTalliy OrPaXKIAIONINX KOHCTPYKIWid (A, B) B 3aBUHCHMOCTH OT BJIQXKHOCTHOTO
peKMMa NOMEUIEHUH 1 30H BIaXKHOCTH 1o npuiokenuro 2 CHull 11-3.

1.2.2 PacyeTHas TemIepaTypa BO3JyXa BHYTPH XUIBIX U OOIIECTBEHHBIX 31aHUH tj; IJIs XOIOXHOrO Iepuona
roja MO/DKHA OBITh HE HIDKE ONTHMAJBHBIX 3HAUCHWU, NpUBeACHHBIX B Tabmuie 1, cormacho I'OCT 30494.
[TapaMeTpsl BO3AyXa 3MaHMI MPOU3BOACTBEHHOIO Ha3HAueHHs ciieAyeT npuHuMath corntacHo ['OCT 12.1.005 u
HOPM IIPOEKTUPOBAHUS COOTBETCTBYIOIIMX 3JaHUH M COOpYyKeHHH. PacuerHas temmeparypa Bo3ayXxa BHYTPH
30aHus U [UIs TEMJIOro MepUojia rofa J0MKHA ObITh HE BBIIIE AOMYCTHMBIX 3HAYEHHUH, IPUBEIEHHBIX B TaOIHIE 2,
coriacHo 'OCT 30494,

Ta6m/1ua 1 — OnTumannHast TeEMIIEpaTypa U AOIMYCTUMAaA OTHOCHUTCIIbHASA BJIAXXHOCTb BO34YyXa BHYTPU 3J1aHUA
JJI XOJIOAHOT'O I€puoaa roaa

Tun 3nanus Temmepartypa Bo3ayxa Jlonmyctumast
BHYTpH 31aHus i, °C| OTHOCHTEJIbHAS BIaXXHOCTh

BO3ZIYXa | i, %0

1. ’Kusible, MIKOJIBHBIE U IpYTHE OOIECTBEHHBIE 20%+2 55+5
3nanus (Kpome npuBeIeHHBIX B2 U 3)

2. TToNMUKJIMHYKY ¥ JIe4eOHbIE YIpeXKICHHs 21+1 55+5
3. Jlerckue HOIIKOIbHBIE YUPEIKICHHS 22+1 55+5

* 21 °C B paiioHax ¢ pacueTHON TeMIePaTypoii Hanbosee XonoaHoM nsaruaHeBkU Mutyc 31 °C v HibKe.




1.3 Temmneparypa BHYTPEHHHX ITOBEPXHOCTEH HAPY)KHBIX OrPakKICHHI 3IaHUs, IJIe UMEIOTCS TEIUIONPOBOIHBIC
BKIfoueHus1 (auadparMpl, CKBO3HBIE BKIIIOYEHHS [EMEHTHO-TIECYAHOTO PAacTBOpa MM OETOHA, MEXIaHETIbHBIE
CTBIKH, )KECTKHE COETUHEHMSI U THOKUE CBS3HM B MHOTOCITOMHBIX MAHENSIX, OKOHHbIE OOpaMIIEHHS | T.1.), B YIJIaX U B
OKOHHBIX OTKOCaX, He JJOJDKHA OBITh HIKE, YeM TeMIIepaTypa TOYKM POCHI BO3[yXa BHYTpH 31aHus ty (rabmuua 3)

HPU PAcYETHON OTHOCUTEIBFHOW BIAKHOCTU ] j M PAcUeTHOH TeMmmepatype tj, BHYTpeHHero Bozmyxa (rabimua
1).

Ta6m/1ua 2 — )IOHyCTI/IMI)Ie TeEMIIEpaTypa U OTHOCUTEIbHAA BJIAXXKHOCTH BO3AYyXa BHYTPU 3JaHUA IJIA TCILUIOTO
nepuoga roaa

Tun 3panus Temmneparypa OTHOCHTEIbHAS BIaXKHOCTh
BO31yXa BHYTPH BO31lyXa BHYTPH 3aHHs
3ganus tiy, °C Jint, %
1. Xwuinble, MIKONBHBIE W JIPYTrUe OOIIECTBCHHBIC 2414 6015
3nanus (Kpome NpuBeIeHHBIX B2 U 3)
2. TToNMUKJIMHYKY ¥ JIe4eOHbIE YIpeXKICHHs 24+4 60+5
3. Jlerckue HOIIKONIbHBIE YUPEIkKICHHS 24+4 60+5

Tabnuma 3— TeMnepaTypa TOYKH POCHI BO3AYyXa BHYTPH 34aHUA JJIs1 XOJIOAHOI'O IEpruoia roga

Tun 3nanus Temmepatypa ToukH pocsl ty, °C
1. JKunble, mkonpHele M Apyrue obmectBeHnsle 3manust| 10,7 (11,6 B paiioHax ¢ pacyeTHO
(kpome mpuBeeHHBIX B2 U 3) TEeMIIepaTypoil HanboJee X0JI0HOM
msituaHeBkd Munyc 31 °C u Huke)
2. TToNMUKJIMHYKY ¥ JIe4eOHbIE YIpeXKICHHs 11,6
3. Jlerckue HOIIKONIbHBIE YUPEIKICHHS 12,6

1.4 HpI/I pacuerax TeHHOyCTOﬁ‘IHBOCTH OorpaXaarommx KOHCprKHI/Iﬁ B TEIUIBII nepuoa roaa MakCUMMaJIbHYIO
AMIUTUTYY CYTOYHBIX KoJiebaHui TEMIICPATYpPbl HAPYKHOT'O BO3AyXa B HIOJIC At,ext y OC, CJICAYyCT NIpUHUMATh 110

npunoxenuto I' CII 23-101. MakcumanbHoe | gy, BT/MZ, u cpennee |5, BT/MZ, 3HaYEHHs] CYMMapHON COJTHEUHOM
paaMaIiy JUIs Pa3IUYHBIX MOBepXHOCTEH — Mo npuiokenuto 11 CIT 23-101.

1.3. 3amaum u ynpa>kHeHUsl.

1. BeiOpath pacueTHbIe MapaMeTpbl Hapy)KHOTO M BHYTPEHHEro BO3jAyxa Uil OOBbEKTa pacllojIOKEHHOTO B
ropoze N (na3nauenue u Ne 06bekTa cM. pwil. 1, HOMep 3aJaHusi COOTBETCTBYET HOMEPY B CITUCKE TPYIIIIEI ).



2. TEILIOYCTOMYUBOCTH IIOMEIEHU B XOJIOAHBII ITEPUO]I TOJA

2.1 PeKOMeH)IyeMbIe TpeGOBaHHﬂ K TeHJIOyCTOﬁ‘{HBOCTH HOMeHleHHI?I B XOJ'[O)IHBIi;I nepuoa roae.

Tpebyemast amruuTya Konebanus pesynsTupytomei Temmepatypsl (TOCT 30494) momemenns A/ °C, B

XOJIOJIHBIN MEPUOJ T0JIa HE TOJKHA MPEBHIIIATh:
- IPY HAJTMYHH [ICHTPAIHLHOTO OTOIUICHUS U Tieueii HenpepbiBHOM Tonku — 1,5 °C;
- [IPY 3JIEKTPO-, TEIIOAKKYM YJISIIMOHHOM oToruieHnun — 2,5 °C;
- MIPH MIEYHOM OTOILICHHUH C MepUoandeckoii Tomnkoi — 3 °C .
Merton pacueTa TerIoyCTONYMBOCTH TTOMEIIEHUI B XOJIOIHBIN MIEPUO] TO/1a COCTOUT B CIEAYIOIIEM.
PacueTHyr0 aMIUTUTYy KOJeOAaHUS TEMIIEPaTyphl BO3AyXa B MOMEIICHHUIX JKHJIBIX W OOIIECTBCHHBIX 3JaHUMN B

XOJIOJTHBIH IEPHOJ TozIa ArCal , °C, ciemyer onpenensTh 1o Gpopmyie

AP =(07MQo)/(& AB), (2.1)
rae M — ko3 UIMEeHT ~ HEepaBHOMEPHOCTH  TEIUIOOTJAYd  HArPeBaTeJbHBIM  MPUOOPOM,
MIPUHUMAEMBI# 10 Tabmuie 9;
Qo — CpenHsAs TelIooTAaya OTONMHMTENBHOrO INpuOOpa, BT, paBHas TemaonoTepsM JIaHHOTO
MOMEIIIEHHSI, OIPECTIEMbIM B COOTBETCTBUH C HOPMATUBHBIMH JOKYMEHTAMU;
A — TUIOMA/b i-# OrpaskIarolIell KOHCTPYKIH, M;
B — Kk03((HIMEHT  TEIUIONOIIOMEHHs — [OBEPXHOCTH  i-ro  orpaxaenms, Br/(m?-°C),
omnpeensieMslii mo Gopmysie
B =/|ura;)+f ¥, (22)
a; — KO3(QQUIMEHT TEeMIo0T/auu BHYTPEHHEH MOBEPXHOCTH OrpakIarollel KOHCTPYKIIHH,
Br/(M%-°C), pasusiit 4,5+ a K
ay — Ko3(hQUIMEHT KOHBEKTHBHOTO TEIMI0OOMEHa BHYTPEHHEHl IOBEpXHOCTH, Br/(m%-°C),
MIPUHUMACMBIN PaBHBIM IUIA. BHYTpeHHEro orpaxkaenus — 1,2; okma — 3,5; moma — 1,5;
noroinka — 3,5;
Yiint __ K03(h(HUIHEHT TETUIOYCBOCHHUSI BHYTPEHHEH TTOBEPXHOCTH i-OM OrpaskJaroniell KOHCTPYKIIUH,
Br/(m%-°C), onpenensiemsiii 1o 2.2
Hymeparms cnoeB B dopmysie (45) mpuHsTa B HampaBiICHUH OT BHYTPEHHEH K HapYKHOHW MOBEPXHOCTH
OrpakICHHUS.

| o
[pu pacuere A™® 1o dopmyne (44) s OKOH M OCTEKIEHHBIX HAPYKHBIX ABEpEH ClelyeT MPUHAMATH
BEJIUYUHY

B; =1/(108R,), (2.3)

2
rae Ry — conporuBiieHne Temulonepenaye okHa win asepu, M- °C/BT.

Tab6muma 9— KoadduimeHT HepaBHOMEPHOCTH TEIUIOOTAaYH HarpeBaTeIbHBIX MPHOOPOB M

Tun oroneHus M
1. BonsiHOE OTOIIEHUE 3[JaHN# C HENPEPBHIBHBIM 00CITYKHBaHHUEM 0,1
2. [TapoBoe OTOIUICHUE WITN HETETUIOEMKUMHU MEYaMH:
a) BpeMs TIoJIa4uy Mapa WK TONKu meun — 18 4, mepepbiB — 6 u 0,8
0) BpeMs Moayuy mapa Wiy TONKH neun — 12 4, mepepbis — 12 9 14
B) BpeMsI [IO/IauHl Mapa WK TOMKH reyn — 6 d, mepepbiB — 18 u 2,2
3. ITokBapTHPHOE BOJSHOE OTOILICHHE (BpeMst TOITKH — 6 ) 1,5
4. TleyHoe OTOIICHUE TEIUIOEMKUMH IT€UYaMU TP TOMKE WX 1 pa3 B CYTKH. 01 0,4 100,9
TOJIIMHA CTEHOK ey B 1/2 xuprmya Or0,7m0 1,4
TOJIIIMHA CTEHOK Tieud B 1/4 kuprimda

Hpumeltal-tue — Menbmue 3HaueHus M COOTBETCTBYIOT MACCUBHBIM II€4aM, OoJIbIINE — MEHEE MACCHBHBIM
nerkum nedam. Ipu Tonke nedeid 2 pasa B CyTku BelInuuHy M cienyeT yMeHslIath B 2,5 — 3 pa3a Uit nedeit co
creHkamu B 1/2 kupnnya, u B 2— 2,3 paza — npu 1/4 xupnuya.

211, Jna ompeneneHus Kod(PQHUIMEHTOB TEIIOYCBOSHHSI MOBEPXHOCTH OT/EIBHBIX CIIOEB OrpPaXKAaloIIei
KOHCTPYKIIUH CIIEAYET MPEIBAPUTEIFHO BBIYUCIUTH TEIUTOBYIO HHepIHio D .

TemnoBast naepiwst D ka)I0ro 1051 BBIYUCISETCS O (popMyIie
D=RS; +RoSy +...+ RS, (2.4)
rae Ry, Ry, ..., Ry— TepMudeckie CONPOTHBICHHS OTAEIBHBIX CIOEB OrPaKIAIONIMX KOHCTPYKIIHHA,
M?-°C/Br, npuanmaemsie 1o popmyre (3);



S1, Sy ooy Sh— PaCUYCTHLIC KO3(1)(1)I/IHI/ICHTI)I TCIUIOYCBOCHUA MaTe€puajla OTACIbBHBIX CJIOCB

orpakaromei KoHCTpyKiuH, Br/(M?-°C), npuHIMaeMble [0 MpHIoKeH O E.
ITpumeuanusn
1. PacuerHsIi KO3(1)(1)I/H_H/IGHT TCIUIOYCBOCHHS BO3AYIIHBIX IIPOCIOCK NPUHUMACTCS paBHBIM HYIIIO.
2. Cnou KOHCTPYKLHHM, DPACIOJIOKCHHbIE MEXTY BO3IYLIHOH IPOCIOWKOH, BEHTHIMPYEMOH HAapyXKHBIM BO3LYXOM, M
Hapy)l(Hoﬁ TIOBEPXHOCTBIO orpamzta}omeﬁ KOHCTPYKIIMH, HC YYUTBIBAKOTCA.

Koa¢ppunuent TtemioycBoeHUs BHYTPEHHEH ITOBEPXHOCTH OrpaXKAAIOIIe KOHCTPYKLUH yint , Bt/ (M2-°C),
clieyeT ONpeesaTh CleIyOIIM 00pa3oM:
a) ecyIv TepBbIil (BHYTPSHHUHN) CIIOH Orpakaaromieii KOHCTPYKIIMK UMEET TeIIoBYro uHepiwio D>1, To

Yt =g (2.5)

6) ecmu D; + D, + ... + Dy < 1, H0 Dy + Dy + ... + D, > 1, T0 K03 duIiuent y'nt cilenyeT OnpeneNsTh
TIOCJIE/IOBATENIFHO PacyeToM KO3((HUIMEHTOB TEIUIOYCBOSHHS BHYTPEHHEH ITOBEPXHOCTH CIIOEB KOHCTPYKIIHH,
HauuHas ¢ (N — 1)-ci10st 10 MEPBOro CeIyIONIUM 00pa3oM:

- st (N— 1)-cyos o hopmysie

— 2 .
Yn-l - (Rn- 1Sn-1*Sh )/(1+ Rn- 15n ) ' (2-6)

- st i-ro cnost (i = n-2, n-3, ..., 1) o dhopmyne

— 2
Y =[RS+ Y11+ R ) (27)

Koa¢ppunuent yint MPUHUMAETCS PABHBIM KO3(DDHUIMEHTY TEIUIOYCBOSHHUSI TOBEPXHOCTH i-T0 ¢J101 Y, ;

B) €CITH JJIS OTPaXJafoIIeii KOHCTPYKIIMH, COCTOSAIIEH U3 N-CII0EB,

D; + D, + ..., + D, < 1, 10 koapduiueHt yint ClIelyeT ONpPEeeNsaTh IOCIeOBATEIbHO PaCcueToOM
ko3 dunuentor Yy, Ynq, ..., Y1

- IUTs N-TO cI1ost 1o hopMyIie

— 2
Yo = (Res? +a,)/ 1+ Ryas), 29)

- st i-ro cnost (i = n-2, n-3, ..., 1) no dpopmymne (2.7);

r) AI8 BHYTPCHHHX OrPaKJAIONIMX KOHCTPYKIMI BenUYuHA yint OIpesIeNsieTCsl Kak JJIsl HapyKHBIX
OrpakJCHUH, HO NMpUHUMAETCs, 4To B cepenune orpaxaeHuii S = 0. J[ns HECUMMETPUYHBIX OTPaKACHHH HX
CepeIHy CIIeyeT Ha3HAYATH [0 TIOJOBHHE BEHUMNHBI @ D BCEro orpaIeHus;

) IPY HAJTUYKMHK B OTPaK/IAOIIeH KOHCTPYKIIMH BO3AYIIHON MPOCTOHKH KO()DHUIIMEHT TEMI0YCBOCHHS BO3yXa
SB Hell IPUHUMAETCS PABHBIM HYIIIO.

B dopmynax (2.5) — (2.8) u HepaBeHCTBaX:

Ds, Dy, ..., Dy — TemoBas HHEPIMS COOTBETCTBEHHO 1-T0, 2-TO, ..., #-TO CJIOEB KOHCTPYKIIUH, ONpeaeseMas 1mo
dopmyae (47);

2 .
R, ..., Ry1, Ry — Tepmuueckue conporusieHusi, M- °C/BT, coorBeTCTBEHHO i-TO, ... , (—1)-r0 ¥ N-ro CcloeB
KOHCTPYKIIUH, onpeaensieMbie mo popmyne R=d/| ;
S1, oy Sy oo Sl Sy — pacueTHbIe KO3 (GHUIMEHTHI TEIUIOYCBOEHUs MaTtepuaia 1-ro, ..., i-ro, ..., (—I)-ro u n-ro

cioes KoHeTpykuun, Br/(m%-°C);

Yi 41 — K03 PUIHEHT TEIIOyCBOCHNS BHYTPEHHEH MOBepXHOCTH (i+1)-ciost koHCTpyKuuHu, Bt/ (m2-°C);

@ — KOI(DHIMEHT TENIOOTaYH HAPYXKHOM TMOBEPXHOCTH KOHCTpYKimH, Br/(M>-°C), MpHHHMaeMbIii 1o
tabnune 6% CHull 11-3.

2.1.2. KoauimeHT TeruoycBOeH sl BHYTPEHHEH OBEPXHOCTH OIPaXKIaoiell KOHCTPYKIMU ynt B/ (M%-°C),
clieyeT ONpeesaTh ClIeLyIOIIM 00pa3oM:

a) ecyIv TepBbIil (BHYTPEHHUHN) CIIOH Orpakaaromieii KOHCTPYKIIMKE UMEET TeIIoBYro uHepiwio D>1, To
YN = (2.9)
6) ecmu D; + D, + ... + Dy <1, H0 Dy + Dy + ... + D, > 1, T0 K03 duIiuent y'nt cileyeT OnpeneNsTh
TIOCIIE/IOBATENIFHO PacyeToM KO3((HUIMEHTOB TEIUIOYCBOSHHSI BHYTPEHHEH ITOBEPXHOCTH CIIOEB KOHCTPYKIIHH,
HauuHas ¢ (N — 1)-ci10st 10 MEPBOro CeIyIONIUM 00pa3oM:
- st (N — 1)-cmost o popmyie
— 2 .
Y1 = (Rn_ 1S2.q +5, )/(1+ Rn-15n); (2.10)
- aust i-ro cnost (i = n-2, n-3, ..., 1) o dhopmyne
— 2
Y =[RS+ Y11+ R ) (211)
Koa¢ppunuent yint MPUHUMAETCS PABHBIM KO3(DDHUIMEHTY TEIUIOYCBOSHHUSI TOBEPXHOCTH i-T0 101 Y, ;
B) €CITH JJIsSI OTPaXJAoIIeHi KOHCTPYKIIMH, COCTOSAIIEH U3 N-CII0EB,



D; + D + ..., + D, < 1, 10 xo3pduuent y'nt CIIElyeT ONPENEATh IOCAEIOBATEIBHO PACUETOM
ko3 dunuentor Yy, Ynq, ..., Y1

- IUTs N-TO cI1os 1o hopMyIie

— 2
Yo = [Res? +a,)/ 1+ Ryas), (2.12)

- s i-ro cnos (i = n-2, n-3, ..., 1) mo popmyie (50);

r) JUIi BHYTPEHHHX OrPaKTAlONMX KOHCTPYKIMM BeTMYMHA y'nt oIpeessIeTcsl Kak IS Hapy:KHBIX
OrpakIeHUM, HO MPUHHUMAETCSA, YTO B cepeaune orpaxaeHuii S = 0. JIas HECUMMETPUYHBIX OrPaKICHHMA HX
CepeHHY CIIeLYeT HA3HAYATb II0 TIONOBUHE BEIMUMHE & D BCEro OrpaKICHHS,

) TIPY HAJTUYKMHK B OTPaK/IAOIIeH KOHCTPYKIIMH BO3AYIIHON MPOCTOHKH KOI()DHUIIMEHT TEMI0OYCBOCHHS BO3yXa
SB Hell IPUHUMAETCS PABHBIM HYIIIO.
B dopmynax (2.9) — (2.11) u HepaBeHCTBaX:

Ds, Dy, ..., Dy — TemnoBas HHEPIMS COOTBETCTBEHHO 1-T0, 2-TO, ..., #-TO CJIOEB KOHCTPYKIIUH, ONpeaesieMas 1mo
dopmyine (2.4);

2 .
R, ..., Ry1, Ry — Tepmuueckue conporusieHusi, M- °C/BT, coorBeTCTBEHHO i-T0, ... , (—1)-TO ¥ N-roO CloeB
KOHCTPYKIIUH;
S1, ey Sy oo Sl Sy — pacueTHbIe KO3 (GHUIMEHTHI TEIUIOYCBOEHUsT MaTtepuaia 1-ro, ..., i-ro, ..., (—I)-ro u n-ro

crioeB koHcTpykumn, Br/(mM%-°C);

Yi 11 — K03 PUIHEHT TEII0yCBOCHHS BHYTPEHHEH MOBepXHOCTH (i+1)-ciost koHCTpyKuuHu, Bt/ (m2-°C);

ag — KO03GOULIHEHT TEMIO0TAaYn HAPYXKHOH NOBEPXHOCTU KOHCTPYKIUH, Br/(M%-°C), mpuHEMaeMslii o
tabnune 6 CHull I1-3.

2.1.3. Bei0op THIIa TEIUIOAKKYMYJIHPYIOIIET0 IpUoopa.

BeiOop THMa TEMIOAKKYMYJIHPYIOIIETO MpUOOpa IO MOKA3aTeN0 3aTyXaHHs TEIUIOBOM BOJHBI B HEM V,
MIPOM3BOIUTCS TIO TpaduKkaM PUCYHKOB 1—3 /I pasaHuHBIX PEKHMOB €r0 3apSIKHd B 3aBUCUMOCTH OT COUCTAHHUS

L/YyuQpe! (L Dtda), obecrieunBas B JIEBOM CEKTOPE OT KPUBBIX YCIOBHE cri1es £ AT
IToka3aTesnb TEIIIOYCBOCHHS BHYTPEHHUX [TOBEPXHOCTEH IIOMEIICHNS U TEIUIOAKKYMYIHPYIOIIHUX CIOEB Mpubopa
Y,, U IOKa3aTenb UHTCHCUBHOCTH KOHBEKTUBHOTO TEIUIOOOMEHA B IMOMEIICHHH L ONpenessiioTcs: COOTBETCTBEHHO
1o opmynam:
Yo =& AY; (212)
|

L:aa‘skpﬁ, (2.13)

e Y, — Ko3(pQUIMEHT TEMIOYCBOEHHUS i-Oi TOBEPXHOCTH MOMEIIEHHUS, ONpPENIENsAeMblii COracHO
10.2.3, 1 TeII0aKKyMy/IHpyromero npubopa, Br/(m?-°C), onpeenseMblii 1o Gopmyie
Y, = |_R1512 +R,S3 (RZ RS+ 2)]/[1+ R,s2 (R, + 2R1)J, (2.14)
Ry, R, — tepmuueckue COMPOTHUBIICHUS COOTBETCTBEHHO TEITOU3OJIAIHOHHOT O "
TEIIOAKKYMYJIHPYIOLIEro CII0eB npuéopa, Mm% °C/Br;
S,  — KOOQDUIMEHT TEeMIOYCBOCHHS MATEPHAIIOB COOTBETCTBEHHO TEIUIOM3ONIAIIMOHHOTO |
TEIUI0AKKYMYJIUPYIOLIEro cioes npubopa, Br/(m?-°C);
al __KOOQQUUMEHT KOHBEKTHBHOIO  TEIUIOOOMEHA i-H  NOBEPXHOCTH  IOMEUICHHUS M
TEIUI0AKKYMYJIUPYIOLIEro Ipuéopa ¢ BO3AyXoM momeuteHws, Br/(M?-°C), npuHHMAaeMblii
PaBHBIM JUIsi: HAPY)KHOTO orpaxaeHusi — 3,1, BHyTpeHHero orpaxieHus — 1,2; okHa —
4,1; moma — 1,5, moromka — 3,5; Temioakkymymaupyromero mnpubopa — 5,6 mpu
temriepatype ero nmosepxHoctu 95 °C u 3,3 - npu 40 °C;
A — TUIOIIa b i-H MOBEPXHOCTH MOMENIEHHS U TEII0AKKYM YJIMPYIOLIEro NMPUOopa, M2,

MOIJ_IHOCTI) Harpe€BaTCjIbHBIX  3JIEMCHTOB  TCIUIOAKKYMYJIUPYIOIIETO an/I60pa Q pc BHC IIMKOBOI'O

3JIEKTPOOTOILIEHNUS onpeaenseTcs o Gopmyse
—nd
Qpc =Qf (241 m), (2.15)
re Q P?I% __pacueTHBbIe TeIuIonoTepy moMeienus, Br, onpenensiembie mo CHull 2.04.05;

M — MPOAOIHKUTENBHOCTD 3aPs/IKU TEIIOAKKYM yIHPYIOIIEro npudopa, .

B CJI1ydqac Korga OSJICKTPOTCIIOAKKYMYIIAIIMOHHAA CUCTEMa OTOIUICHUA YaCTHYHO ITOKPBIBACT TCILJIONOTCPHU
3O0aHUsA W SABJIACTCA 0a30BOl YACTHIO KOMGI/IHPIpOBaHHOﬁ CHUCTEMBI OTOIUICHUSA, YCTAHOBOYHYIO MOUIHOCTH



JOTOTHUTENTHBIX TTIOCTOSHHO PabOTAOIINX TPUOOPOB CUCTEMBI OTOMIEeHUsT Q) CledyeT ONpenensTh mo Gopmyie

Qp =QF=- Q.. (2.16)

e Qﬁitlas __To ke, uro u B 10.2.5;

Q. —PacyeTHbIE TEIMIONOTEPU MOMelleHus, BT, mpu Temmeparype Haubosee XOMOAHOMH
maTuaHeBkd Ha 5 °C Beime ykasannoi B CHull 23-01.

PacueTHyI0 pa3HOCTh TEMIIEPATYpP CIEAYET ONMPEICNIATE M0 hopMyIIe
Dtdes =tdes _ ydes (2.17)

int
___ pacyeTHBIC TeMIIEpaTyphbl COOTBETCTBCHHO BHYTPCHHEI O U Hapy>KHOI'O BO31yXa, TC
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Pucynok 2.1 —I'paduk mis nogdopa TEIIOAKKYM yIUPYIOIIUX MPHOOPOB
(TPOIOIKUTENBLHOCTD M 3apAAKY 8 U)
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Pucynok 2.2 —I'paduk mis nogdopa TEII0AKKYM yIUPYIOIIUAX MPHOOPOB
(TPOOIKUTENBLHOCTD M 3apsAAKd 8 U + 2 4 THEBHOM MOA3aPSAIKN)
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Pucynox2. 3—TI'paduk mis nogdopa TEIIOAKKYM yIUPYIOIIUAX MPHOOPOB
(TPOIOIKHUTENBLHOCTD 72 3apSIIKU 6 U + 2 4 THEBHOM MOA3aPSIIKHI)



2.2. MTIPUMEP PACYETA MOIIIHOCTHU TEIIVIOAKKYMYJISIINMOHHOT'O ITPUBOPA
2.2.1. Ucxonuble JaHHBIE.

OHpeI[eJ'H/ITB MOHIHOCTE  JJICKTPOTCIUIOAKKYM YJIAITMOHHOT'O HpI/IGOpa, HUCIOJB3YyEMOI'0  JJId  OTOIJICHHUSA
TIOMECIICHUSA OI[HOCCMCfIHOFO JKWJIOro JoMa, U ONpCACIUTh TUIl DJICKTPOAKKYMYJIHUPYIOHICTO an/I60pa. Pacuernas

TeMIepaTypa HapyKHoro Bo3ayxa MuHyc 22 °C. PacueTHble TEIUIOMOTEPH ITOMEIICHUS QP?I% = 2500 Br.
INoka3zarenu TemIoycTONYMBOCTH IIOMELIEHHS CIIeIYIONIHe. [I0Ka3aTelb TeII0yCBOeH s ToBepxHocTel Y, = 122,5

Br/°C, mokaszarenb HHTEHCHBHOCTH KOHBEKTHBHOIO BO3AyxooOMeHa B momemenunn L = 98,8 Br/°C.
[IpomOIKUTENBHOCTD 3apsIIKA TEIUIOAKKYMYJIMPYIOIIEro mpudopa m = 8 4u. PacueTHyro pa3HOCTh TeMIEpaTyp

Dt des ompenesttor mo  ¢popmyne (57), paBuyto 20 — (—22) = 42 °C. Paccuurath MOIIHOCTH
TEIIOAKKYMYJISIMOHHOTO M JOMOJHUTENLHOrO MPUOOPOB I Ciiydas KOMOMHHUPOBAHHOW CHCTEMBI OTOIUIEHMS,
cocrosieii w3 0a30BOM (BHE IHMKOBOM) TEMTOAKKYMYISAIMOHHON CHUCTEMBI M JIOMOJHUTEILHOM ITOCTOSHHO
paboTaroliel CHCTEMBI.

2.2.2. Tlopaok pacuera.

MOoIIHOCTh OTOMUTENHHOrO Tiprbopa onpenensiercs o Gopmyste (2.12)
Qpc =2500 (24/8) = 7500 Br.

ITon6op Tuma npudopa MPOU3BOAMM IO TpaduKy Ha pucyHke 2.1, npensapurensHo onpenenus L /Y, =98,8 /
1225=081n Qp / (L Dtdes) = 7500/ (98,8-42) = 1,81. B pe3yabTaTe ClieAyeT BHIOPATh TEILIOAKKYMYITUD YOI
npubop ¢ MoKaszaTeneM 3aTyxaHus Vo = 18.

Komnuectso  temnorsl Qpe, NMOCTyHarowmwiedl OT TEIUIOAKKYMYISUMOHHOrO mpuGopa 0a3oBOi  CHCTEMSI,
paccunThIBatOT coritacHo 2.13 mpu pacueTHol Temmeparype munyc (— 22 + 5) == 17 °C mo popmyie

Qc = Q% [ting - (tex +5)]/ (tint - tex) = 2500 (20 +17) / (20 + 22) = 2202 Br.
MoIHOCTh TONOTHUTENBHOTO MOCTOSHHO paboTaromero mpubopa oTomieHus Qp onpeensroT mo ¢gopmyne

(2.14)
Qp = 2500 - 2202 = 298 Br.

2.3. 3a1a4u ¥ ynpakHEeHusl.

OmnpenenuTs MOIIHOCTh  AJIEKTPOTEIUIOAKKYMYISIIHOHHOTO  IIPHOOpa, HCIIONB3YyeMOro Uil  OTOIUICHHUS
HOMEIICHNS] OAHOCEMEHHOr0 YUIIOro JOMa, M ONPEICIUTh THI IEKTPOAKKYMYIHPYIONero npubopa st o0beKkTa
pacnionoxkerHoro B ropozae N (Mcxo/HbIe 1aHHbIC 00bEKTa CM. TPHIL. 1, 2, HOMep 3aJaHus COOTBETCTBYET HOMEPY B
CIUCKE TPYIIIIbI)



3. TEILIOYCTOMYUBOCTH OI'PAKJIAIOIINX KOHCTPYKIIMI B TEIJIBIA IEPUO]I TOJA
3.1. O6mme TpedOBaHUS K TEMJIO0YCTOHYNBOCTH.

3.1.1 Tlpu mpOEKTUPOBAHMM OrPAXKIAIOUIMX KOHCTPYKIHMH C y4ETOM HX TEIUIOYCTOHYMBOCTH HEOOXOANMO
PYKOBOJCTBOBATHCS CIETYIOUUMHU MOJIOKESHUIMU!
TEIUIOYCTOMYMUBOCTh KOHCTPYKLIMH 3aBUCUT OT TMIOpAIKa PACHOIOKEHHUS CI0EB MAaTepHalioB; BEIMYMHA

3aTyXxaHus aMIUIUTYObl KoJieOaHWH TeMIlepaTypbl HapyXHOro Bo3ayxa V B JIByXCIOHHOW KOHCTPYKIIHH
YBEJIMYMBAETCS, €CITU OOJIee TeII0yCTOWYMBBINA MaTepHrall paciolioKeH U3HYTPH,;

HalIW4Ke B KOHCTPYKIUM OrpakI€HHs BO3TYLIHON MPOCIOWKH yBEIWYMBAET TEIUIOYCTONUHUBOCTh KOHCTPYKIIMU.
B 3aMkHyTOH BO3ZYHIHON MpOCIOHKE lEeIecoo0pa3sHO yCTpauBaTh TEIUIOU3ONALMIO C TEIUIOOTpakaromleil
MIOBEPXHOCTBIO; CJIOU KOHCTPYKIUH, PACHONIOKEHHBIE MEXAY BEHTHWJIMPYEMOH HapyKHBIM BO3AYXOM BO3IYIIHOM
MIPOCTIONKOMN U HApYXHOM MOBEPXHOCTHIO OrpaxkAaroliei KOHCTPYKIMH, JOJKHBI UMETh MUHUMAJIBHO BO3MOXKHYIO
tonumHy. Hanbonee menecooOpa3zHO BBIIONHATH STH CIIOM U3 TOHKHX METAJUTMUECKHX WM acOeCTOIEMEHTHBIX
JIUCTOB.

3.1.2. TeruioycTOH4YNBOCTD OTPaXKAAIOIIEH KOHCTPYKIWH 3/IaHHs JOJDKHA COOTBETCTBOBATh TpeboBanusM CHull
[1-3; st aTOTO OMpPEAENSIOT:

TpeOyeMylo aMIUTUTYLy KojeOaHuil TemIepaTypbl BHYTPEHHEH MOBEPXHOCTU OrpaKAarouliell KOHCTPYKIIHU

Areq °C, cormacHo popmyrne
int

A% =25-0]1, -21),

rae t, - cpenHeMecsYHas TeMIIepaTypa HapyKHOTO BO3/yXa 3a b, °C,

BEJIMYUHY 3aTyXaHHs PACUCTHON aMIUIATYIBI KOJIEOaHUH TeMIepaTyphl HAPYKHOTO BO3ayxa V B OrpaaIaroliei
KOHCTPYKIIUH, COCTOSIIIEH U3 OHOPOIHBIX CJIOEB, — MO GopMyIie

D
us= ogeﬁ (Sl +as)(52 + gl)...(sn +gn-1)(aH + gn)
| (s.+au)(s2 +92)-(sn + 9n )
a BenmuuuHy V U1 MHOTOCIOMHOW HEOJHOPOJHOW Orpa)<Ialolled KOHCTPYKIUH C TEIUIONPOBOAHBIMU

BKJTIOYCHUSAMU B BUJIIE 0Opamirstonux pedep — B cootBeTcTBruU ¢ ['OCT 26253;

cal

ot r G, — 10 opmyie

PaCUYCTHYIO aMIUTUTYY KoJIeOaHu TEMIIEPATYPbI HAPYKHOT'O BO31yXa At

(e - 1-5)

r
pacy — 0’5 +
A A+

U aMIUIUTYRy KosleOaHUM TeMIepaTypbl BHYTPEHHEH IOBEPXHOCTH OrpakAarolieil KOHCTpyKimu A

bopmyie

int ~ 1o

Azaw
A=~y

Ecnu Atint £ At req: TO OIpakKAAIomas KOHCTPYKUMsS YAOBJIETBOpSET TPeOOBAHMAM HOPM IO
int

TEII0YCTONYUBOCTH.

3.2. IPUMEP PACYETA TEILIOYCTONYMBOCTH OT' PAYKIAIOIAX KOHCTPYKIHIL B
TEILUIBIA MEPHOJ T'OIA

Onpenenuts, yAOBJIETBOPSET JH TPeOOBaHMSM B  OTHOUIGHHWH TEIUIOYCTOHYMBOCTU  TPEXCIIOWHAS
XKeJ1e300€TOHHAs MaHeN b C YTeIUIUTEIEM U3 IIEHOIOIUCTUPOSIa Ha THOKHMX CBA3SX C Ta0apUTHBIMU MapaMeTpamMHu:

Pazmep manenu 6 x 2 M. KOHCTpYKTHBHBIE M TEIIOTEXHUYECKHE XapaKTEPUCTHKH MaHEIH:

TONmMMHA cTayibHBIX 00mmBok 0,001 M, xosdduument remronposogHoctn | = 58 Br/(M -°C), TommuHa

neHonoauctTuponsHoro yremmrens 0,2 M, koadduuuent Temtonposoanoct | j,g = 0,04 Br/(m-°C).

OT0OpTOBKAa JIMCTOBOIO MaTepHaia BIOJIb MPOTSHKEHHBIX CTOPOH IaHENH IPUBOJUT K 00pa30BaHHIO
TemronpoBoaHoro BrmoueHus tumna |16 (mpunoxenne 5¢ CHull 11-3), numerorero mmpuny a = 0,002 m.



3.2.1 UcxonHble JaHHBIE.

1. Paiion crpoutenbctBa — r. Pocro-Ha-J{oHy.

2. CpenHeMecsyHas TeMIepaTypa Hauboiee sxapkoro Mecsa (urons) cornacao CHull 23-01 tg =23 °C.

3. MakcumasbHast aMIUTUTY/Ia CYTOYHBIX KOJeOaHuil TeMITepaTyphl HAPY)KHOTO BO3IyXa COMIACHO TPHIIOKCHHUIO
' Aex =20,8°C.

4. MakcuMajJbHOE W CpEeJHEe 3HAueHHE CyMMapHOH (IIpsIMOM M pacCesTHHOW) COJHEYHOW paauallid st
BEPTUKAJIBHBIX MIOBEPXHOCTEH 3aMa HON OPHEHTALUHI COrTIACHO TPHIOKEHHUTO 1]
| max = 764 Br/m’u |, =184 Br/v’.
5. Pacuernas ckopocth Betpa cornacao CHull 23-01 v = 3,6 m/c.
6. TemIoTeXHHYECKHE XaPAKTEPUCTUKH MATEpUANIOB IMAHEIM BBIOHUPAIOTCSA IO YCIOBHSAM SKCIUTyaTalldid A
coryacHo npuioxkeHuto E:
JUTSE JKENIEe300€TOHHEIX CIIOEB

| 1 =1 3 =192 Br/(M*-°C), s =S3 =17,98 Br/(mM*-°C);
JJI1 ICHOIIOJIUCTHUPOJIa
| , =0041 Br/(M*°C), s, =041 Br/(mM*-°C);

3.2.2. Mopsagok pacyera.

1. TepMuUECKHE COMPOTUBIEHHS OTACIBHEIX CII0EB CTEHOBOM MaHENH:

BHYTpPEHHer0 xese300eronHoro cnosi R =0,1/1,92 = 0,052 BT/(M2-°C);

ciost meHononucrupona Ry, =0,135/0,041 = 3,293 Bt/ (M?-°C);

Hapy»KHOTro xKene3oberoHHoro cnost Ry = 0,065/1,92 = 0,034 Br/ (M2-°C).

2. TemnoBast MHEPIHS KaXKI0TO CIIOS M CAMOM MaHesH:

HapyxHoro sxene3oberonHoro D; = 0,052 - 17,98 = 0,935< 1,

neHononucrupona D, = 3,293 - 0,41 = 1,35;

BHYTpeHHero xene3oberonnoro Dz =0,034 - 17,98 = 0,611,

BCell Ma”enu é D; =0,935+ 1,35+ 0,611 = 2,896.

IMocKONbKY TEMIOBast MHEPLUS CTEHOBOM Manean D < 4, TpebGyercs pacyeT MaHeIn Ha TEMI0YCTOMYUBOCTD.

o o r o
3. TpeOyemas ammuutyna koneOaHMU TeMIepaTypbl BHYTPEHHEW IOBEPXHOCTH A[ teq orpaxkaaromieit
ni

KOHCTPYKIIUH ONpeAessieTcs mo hopMye:
A t“fq =25-0,1(23-21) =2,3°C.
n

4. Koa¢duirenT TermnooTaaun HapyKHOH MOBEPXHOCTH & o OrpaxIarolieil KOHCTPYKIHH MO JIETHUM YCIOBUSIM
orpeieNsieTcs o popmysie:
8, =116(5+10,/36) = 278 Brf(w°C)
5. Pacuernas aMIUIUTyJa KosieOaHuit TEMIICPATYPHI HAPYKHOI'O BO3/1yXa BBIUYHUCIIACTCA I10 Q)opMyne:
A% =05 208+[07(764-184)] / 27,8= 25 °C.

6. Koaddumment remnoycBoeHns: Hapy»KHOH OBEpXHOCTH cliosi Y ¢ TerioBoi uHepiueid D < 1 ompenensiercs
pacyeroM 1o hopmyiiam:

) JUTs BHYTPEHHET 0 JKeIe300€TOHHOT0 CII0sT

Y, = (Rlsf +a; )/(1+ Ra;) = (0,052 - 17,98* +8,7) / (1L + 0,052 - 8,7) = 17,6 Bt/(m*-°C);

0) UL CpeqHero CJos U3 MEHOHOoNHCTHpona, nMeromero D > 1, K03 @UIMEHT TEIIoyCBOSHUSI HApYKHON
HOBEPXHOCTH CJI0s IIPUHUMAETCS] PABHBIM KO3 HUIIMEHTY TeIu1oycBoeHus Matepuana Yo =S, =0,41 Bt/ (M2-°C);

B) [UTSl HAPYIKHOTO 5KeTIe300€TOHHOTO CIOsI

Ys = [Rss2 +Y, )/ (1+ Res,) = (0,034 - 17,987 + 0,41)/(1 + 0,084 - 0,41) = 11,24 B/(w?C),

7. BennunHa 3aTyXaHHsl pacUeTHOW aMIUTUTY/BI KOJIeOaHUH TeMIepaTypbl HApY)KHOTO BO3/yXa B Orpa)<IaroIei

KOHCTPYKIIHH BBIYHCIISIETCS 1O (hopMyIie

V= OygeD/ﬁ[(Sl +a; Jsp +Yy)s3 + Yo Nae +Ya)l/ sy + Y1 )(s2 + Yo )(s3 + Ya)ae] =

= 09e289%/2 [(17,98 + 8,7)(0,41 + 17,6)(17,98 + 0,41)(27,8 + 11,24)] /
/ [(17,98+17,6)(0,41+0,41)(17,98+11,24) 27,8] = 101,56.
8. Ammimryna xosjebaHWil TemiepaTypbl BHYTPEHHEH ITOBEPXHOCTH CTEHOBOW IAaHENU OMpeneNseTcs o
bopmyie



=A 9y = = req _ g0
At = Ay 1V =25/10156=025< A 1 =23°C,
49TO OTBEYACT TpeGOBaHI/IHM HOpM.

3.3. 3a1aun ¥ ynpakHeHusl.
OmnpenenuTh, YIOBICTBOPSECT JuU TPeOOBaHMAM B  OTHOHICHHH TEIUIOYCTOWYMBOCTH  TPEXCIOiHAs

JKeJNe300€TOHHAs MMaHehb C YTCIUIMTEIIEM U3 IICHOIIOJMCTUPOJIA Ha TUOKUX CBS3SX C I‘aGapI/ITHI)IMI/I napaMeTpamMu
(I/ICXO)Z[HI)IC JaHHbIC o0BbeKTa CM. puJI. 3 HOMCD 3aJilaHusd COOTBETCTBYCT HOMCPY B CIIMCKE I’pyHHH)



4. PACUET OI'PAXKIAIOIINX KOHCTPYKIUI TEILJIBIX YEPJIAKOB.

4.1. O01muMe MoJI0KEHU.

4.1.1 TpeOyemoe COIPOTHBIICHHE TEILIONEpeaaue YepAaYHOTO MIEPEKPITUS TEILIOrO YepaKa Rg'f , M2-°C/Br,

OMPENIEISIFOT MO (hopMyIie

RET =R,
rae RIS __TpebyemMoe CONpOTHBJICHUE TeIUlonepenaue IOKPHITUS 3AaHHs, OIpenessieMoe [0
tabmuie 16* CHull I1-3 B 3aBHCHMOCTH OT TPaayco-CYTOK OTOMUTEIBHOI'O IEPHOAA
KJIMMaTHYECKOr0 paliloHa CTPOUTEINLCTBA,
n — ko3 dunueHt, onpeaenseMspliii o Gopmyiie

N = int - ti%t)/(tint - text),
tint, tex — TO ke, uTO B hopmyie (1) CHull 11-3;
g __pacueTHas TeMIepaTypa Bo3ayxa B uyepjaxe, °C, paBHas He 6onee mitoc 14 °C (mwrroc 15 °C
It B paifonax ¢ pacdyeTHol TemmepaTypoil Hambomee XonoaHON MATHAHEBKH MuHYC 31°C u
HIDKE) TIPU PACUETHBIX YCITOBHSX.

4.1.2 Ipoeepstot ycnosue Dt £ Dt, i nepekpbiThs 1o hopmyiie
- f
Dt _(tint - ti%t)/(Rg >ﬁi),
f TO e, uto B 4.1;
re tints b RS —
aj — KO3(pQUIMEHT TeIUIOOTAAYd BHYTPEHHEH ITOBEPXHOCTH OrpakIaromen
koHcTpyKiH, Br/(m?-°C), mpuHiMaemsiit cormacuo Tabmune 4* CHull 11-3;

Dt" __ HOPMATHBHbIH TeMIICPATYPHBIN Iepenal, IPUHAMAeMbIil COMIACHO TabiuLe
2* CHulI |1-3, paBabim 3 °C.

(4.1)

(4.2)

(4.3)

Ecnu ycnosue Dt £ Dt" He BBINONHAETCS, TO CEAYET YBEIUYUTH CONPOTUBJIEHHE TEILIONEPENade MEPEKPHITHS

f
Rg J10 3HAUYCHUA, 00€eCIeUnBaroIIEero 3To YyCJIOBHE.

4.1.3 Tpebyemoe COMPOTUBJICHUE TEIUIONEpPEaade IOKPBITHI YeplaaKa Rg'c, m%-°C/Br, OnpeAessaoT 1o

bopmyie
g)’ZBGVenC(tven - ti%t)+ (tint - ti%t)/ R$T + ﬂ
RJ¢ :(ti%t - text)/l:? D ) 0,
?*éa Uil i 2/ Ag.t - (ti%t - te><t)"*5‘g.w/ RJ™"u
8 i=1 '] H

g TO ke, uto B 4.1;
e tine s texts iy —

Gyen — TIPHBENICHHBIIH (OTHECEHHBIH K 1 M” T0J1a Yepaka) PacXoj BO3AyXa B CHCTEMe
BeHTH/ISIMH, Kr/(M%-4), ompeenseMslii 1o Tabmuie 6;
Tabnuna 4.1.
DTaKHOCTh TIpuBeICHHBINA PACXOJ BO3yXa, Kr/(M°-4), IPU HAJTHUHH B KBAPTHPAX
3IAHUSI Ta30BbIX ILUIUT SIIEKTPOILTUT
5 12 9,6
9 19,2 15,6
12 25,2 20,4
16 324 26,4
22 — 35,2
25 — 39,5

C — yaenbHas TEII0EMKOCTh Bo3ayxa, paBHast 1 kJIk/(kr-°C);
tyen — TEMIIEpaTypa BO31yXa, BHIXOAAIIErO W3 BEHTHJIAIMOHHBIX KaHayoB, °C, IpHHAMaeMast
paBHo# tjn +1,5;
Rg.f __ TpebyeMoe COIPOTUBIIEHHE TEIUTONEPEaaUe YepAadHOro MEPEKPHITHS TEILIOrO YepaaKa,
M2-°C/BT, yCTaHaBJIMBaeMoe coryiacHo 4.1;
Op — JMHEWHas IUIOTHOCTh TEIUIOBOIO IMOTOKA 4Yepe3 IIOBEPXHOCTb  TEILION3OJIALHH,
npuxonsimascs Ha 1 M UIMHBI TPYOONPOBOJA i-r0 JHaMeTpa ¢ y4eTOM TEIUIONOTEPh

(4.9



4yepe3 H30JUPOBAaHHBIE OMOpHI, (IIAHIEBBIE COEAWHEHUS H  apMatypy, Br/wm;
npunnmaercsa no CHull 2.04.14; juist yepiaKkoB U IIOABAJIOB 3HAYEHUs Op NPHBEICHBI B
Tabauue 4.2,
| — mmuHA TpyGompoBOa i-ro ):[I/IaMETpa M, IPUHUMAETCS 110 IIPOEKTY;
agW— anBez[eHHaa (OTHeCCHHaH k 1 M° mona depjaka) IUTOMIAAb HAPYKHBIX CTEH TEILIOrO

depiaka, M°/M?, onpesensemas 1o (bopMyne
=Agw /! Agt (4.5)

Ay — IUIOMAb HAPY)KHBIX CTEH YepaKa, M
Ag; — IIOIAAb EPEKPHITHS TEIUIOrO YepaKa, M-,
RIW — TpeGyeMoe CONMpOTHBICHHE TEIIONepeade HAPYKHBIX CTEH TEIIoro depaaka, m>-°C/Br,
ompenenseMoe coryacHo 4.1.4.

Tabnuna 4.2
VYcrnoBHbIN quaMeTp Cpennsist Temneparypa teruionocurest, °C

Tpy6ONpoBoa, 60 | 70 | 95 | 105 | 125
MM JluHeliHas INIOTHOCTH TEIZIOBOTO MOTOKA (i, BT/M
10 7,7 9,4 13,6 151 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

w2
4.1.4 TpeOyemMoe CONPOTHBIEHHE TEIUIONEpeqade HapYKHBIX CTEH TEIJIOro 4epiaka Rg M“°C/Br,
ompenenstor corigacHo Tabmuie 16* CHull [1-3 B 3aBUCHMOCTH OT Tpaayco-CyTOK OTOIMTEIBHOTO IEPHOAA
KJIMMaTHYECKOr0 palioHa CTPOUTENILCTBA TIPH PACUETHOM TEMIepaType Bo3yXa B Uep/IaKe ti%t
4.1.5 TIpoBepstoT HapyKHbIE Orpa)k[Iarolye KOHCTPYKIMHM Ha HEBBINAJEHHE KOHIEHCAaTa Ha WX BHYTPEHHHX
o g.w . .g.f . .gcC
noBepXHOCTAX. Temreparypy BHYTpEHHEN MOBEPXHOCTH CTeH t g™, mepekphIThid t g ¥ MOKphITHH t g~ uYepraka

ClleyeT ONpeessaTh Mo popMyiie

—1+9 g g
tg _tlnt - l(tlnt - text)/ Roal J, (46)
e ti%t! t — TO X, UTO B 6.2.1;
ad— K03(p(PHUIMEHT TEII00TaIaYd BHYTPEHHEH ITOBEPXHOCTH HAPY)KHOTO OrPaKICHUS
TEIIOro 4epjaka, BT/(M -°C), npuHUMaeMBbIil: i cTeH — 8,7; [t MOKphITH# 9-
TaXHBIX 10MOB — 9,9; 12-3Taxkusix — 10,5; 163TtakHeix — 12 BT/M2 °C);
Ro— TpeOyeMoe CONPOTHUBJICHHE TEILIONEpeaade HAPYKHBIX CTEH Rg'w, MIEPEKPHITHIHA

Rg'f U TTOKPBITHIA ch)].c TEIIOro Yepaaka, M2-°C/BHr.

Temneparypa TOUKH pochl ty paccUUTHIBAETCS CIEAYIOMIUM 00pa3OM:
- oIpezeIsieTcs BIarocoJep kanue Bo3ryxa uepaaxa fy mo dopmyie
fg=foqe +Df, 4.7

e fog — BIarocoepKaHHe HAPYKHOrO BO3AYXa, T/M°, IpPH pACUETHOH TeMIepaType teq

onpeaensercs 1mo Gopmyie
foq =0,79%%g; /Lt / 273), (4.8)
Df — npupallieHne BIarocoAepkKaHus 3a CUET IOCTYIUICHUS BJIar ¢ BO3AYXOM M3 BEHTHIIAIMOHHBIX
KAHAJIOB, I/M°, NPHHUMAETCS: Ul JOMOB C ra3oBbiMH mmmtamu — 4,0 r/M°, mis 1oMoB ¢
anekTporiuTamu — 3,6 r/M3;
- PaCCUMTBIBACTCS YIPYIOCTh BOASHOrO Mapa BO3AyXa B TEIUIOM 4epiake eg, I'lla, o dpopmyie

eg = f (1+t9 /273)/0794 (4.9)

int
- II0 Ta6J'II/IIlaM MaKCHUMAaJILHOHN YIOPYTOoCTH BOJAAHOI'O IIapa COIJIAaCHO MNPHUITIOKCHUIO M OIpCACIACTCA



TemIepaTypa TOUKU pockl ty 1o sHaueHnio E = ey .

A o
INony4yeHHoe 3Ha4YeHHE ty COIOCTaBIAETCA C COOTBETCTBYIOIIMM 3HauyeHHeM tg (cTeH tg , TICPEKPBITHIH

tg.f

§  TOKDBITHi tg'c) Ha yJOBJIETBOpEHHE ycnoBusa {y < tg .

4.2. MIPUMEP PACYETA OTI'PAXKJIAIOIINX KOHCTPYKIUI TEILJIOTO YEPJAKA

4.2.1. Ucxonuble JaHHbIE

Mecto ctpoutensctBa — MockBa, tgy =—28 °C; Dy =4943 °C-cyT.

Tun 3naHust — psioBas cekuust 17-3Ta)KHOro )KUIIOro JI0Ma.
KyxHu B KBapTHpax C 3JIeKTPOILTUTAMH.
2
[lnomany nokpbIThs (KPOBIHM) HaJl TEMBIM YepaakoM Agc = 252,8 M”, epeKpHITHS TEIUIOro Yepaaka Ag ¢ =

252,8 M?, HAPYKHBIX CTEH TEIIOro YepaaKa Agw = 109,6 M2, TIpUBEIEHHYIO IUIOMIAb ONpEesieM o popMye
(28) agw =109,6/252,8 =0,4335.

Conporusienue Tervionepenade cren RI™ = 1,8 m?-°C/Br.

B Temom uepmake pasmellieHa BEpXHssS pa3BOAKa TPYO CHCTEM OTOIUICHHS W TOPSYEro BOIOCHAOKEHHS.
PacuerHble TeMIiepaTypbl CHCTEMBI: OTOIUIEHUS ¢ BepxHel pasBojkoii 95 °C, ropsiaero BogocHatkenus — 60 °C.
JmuHa TpyOONIpOBOIOB BEpXHEH Pa3BOJKHA CHCTEMbI OTOIJICHHS COCTABUIIA!

dpi , MM 80 50 32 25 20
I i s v 15 17 19,3 27,4 6,3

)IJ'II/IHa prGOHpOBOI[OB Tops4Yero BOJIOCHA0KEHHS COCTABHIIA:

dpi, v 80 50 32 25
R 35 16 124 6

TemmnepaTypa Bo31yxa B IOMEIIEHUAX BepXHero staxa tj, =20 °C.

Temneparypa Bo3ayxa, IOCTYNAOLIETO B TEIUIBIN YyepJaK U3 BEHTWISIMOHHBIX KaHAJOB, tyen =215
°C

4.2.2. Tlopsaaok pacuera
1. CornacHo ta6a. 16 CHull |1-3 tpebyemMoe cOnMpOTHUBIICHUE TEILIONEPEaade MOKPBITHS KIJIOTO 3JaHUS Rcr,eq
st Dy = 4943 °C-cyr pasHo 4,67 M?-°C/Br.
Omnpenenum cormacio 4.1.1 BenuuuHy TpeOyeMOro CONPOTHUBIICHHMS TEILIONEpEaade MEPEKPBITHSI TEILIOro

yepraka Rg'f mo ¢opmyne (4.1), mpemBapuTesbHO BBHIYUCINB Kod(duuuent # mo dopmyne (4.2), npuHIB

TeMIIepaTypy BO3yXa B TEIUIOM ueplaKe ti%t =14°C.

n= (tim -3, )/(tint - te) = (20-14) / (20 + 28) = 0,125.
Torna R$T =n RI® =0,125 - 4,67 = 0,58 m?-°C/Br.
IIpoBepum cornacHo 6.2.2 BemonHernue ycaosus Df £ Di" 1 motonkos moMemenui mocneHero sraxa npH
D" =3°C
Dt = (tim -2 )/(Rg-f a, ) =(20-14)/ (0,58 - 87)=1,2°C < Dt"
2. Boumcium cornmacHo 4.2.3 BeTMUMHY COTPOTHBIEHHMS TeIUIONepenaye IMepekphiTus uepmaka RIC,

MPEABAPUTEIBHO OMPEIETHUB CIIEAYIONINE BETHUMHBL
CONPOTHUBIIEHHE TEIUIONEPEIaue HAPY)KHBIX CTE€H dYepJaKa M3 YCIOBUS HEBBINAJCHHSA KOHIeHcaTta paBHO 1,8
M2-°C/BT;



MPUBEACHHBIN PACXO/ BO3/[yXa B CHCTEME BEHTHIIAINK ONPeIesisitoT mo Tabmume 4.1

Gyen =264 Kr/(M*-a) — st 17-5Ta’HOro 10Ma ¢ SIEeKTPOIUTHTAMIL

[puBeneHHBIE TEIUIOMOCTYILICHHS OT TPYOONPOBOJOB CHCTEM OTOIUICHHUS M TOPSYErO BOJOCHAGKEHHSI
OIPEJIENSIOT HA OCHOBE HCXO/HBIX IaHHBIX JUISL TPYO M COOTBETCTBYIOLIMX 3HAYEHHH (i 110 Tabmuue 4.2:

5
a%'{ Opil pi 7/ Ag.s =(318-15+25 - 17+22,2-193+204 - 27,4+ 18163+
i=1 7]
+192-35+14,9- 16+ 13,3 - 12,4 + 12 - 6)/ 252,8 = 10,07 Br/m2
Torz[a COIIPOTHUBJICHUEC TCIJIONEPEaAAYUC ITOKPBITHUA Y€pAaKa Rg'c paBHO:
RIC = (14 +28)/[0,28 - 26,4 (21,5 - 14) + (20 - 14) / 0,58 + 10,07 - (14 + 28)-0,4335/ 1,8] =

2
=42/65,74 = 0,64 m“-°C/Br.

3. TIpoBepuM HapyXHbIE Orpa)iIarolie KOHCTPYKIMU YepJlaka Ha YCJIOBHE HEBBINQJICHUSI KOHJIEHCATa Ha WX

BHyTpeHHell moBepxHocTH. C 3TOM Henpl0 paccuuThiBaloT cornmacHo 4.1.5 Temmeparypbl Ha BHYTpEHHEH

MIOBEPXHOCTH ITOKPBITHS tg'c U CTeH tg'w yepaka mo gpopmyie (4.6);
tJd¢ =14-[(14+28)/ (12 - 0,64)] = 8,53 °C;
tI" =14-[(14+28)/(8,7 - 1,8)] = 11,32 °C.

OmnpeznenuM TemnepaTypy TOYKH pOCHI ty BO3ayXa B ueplaxe.
CpenHsist ymIpyrocTsb BOASHOTO Napa 3a sHBaph 111 MockBbl paBHa €, = 2,8 rlla. Bnarocoaep:xaHne Hapy:KHOTO
Bo3yxa feq ompenenstor mo dpopmyie (30)
fot =0,794-28/(1-28/273) =2,478 /v’
Brniaroconeprkanue Bo3ayxa remnoro yepnaka fy onpenensor no gopmye (4.7) 1ist 1OMOB € IEKTPOILIUTAMH
fq =2478+3,6= 6,078 r/n’.
YIpyrocts BOJHOTO Napa BO3/lyXa B Yep/iake € onpesensior no Gopmyine (4.9)
ey =6,078(1+14/273)/0,794 = 8,047 rlla.

IMo npunoxenuto JI HaxoauM Temnepartypy Touku pocsl ty = 3,8 °C, 4To 3HAaUNTEIPHO MEHbIIIE MHHUMAJIbHON

TeMIIEpaTypbl MOBEPXHOCTH (B maHHOM ciydae mokpbiTus) 8,53 °C. ChenoBarenbHO, KOHIAECHCAT HA MOKPHITUH U
CTCHAX 4yepjaka BBINaJaTh HE OyJIeT.
CyMMapHOe COIPOTHUBIIEHHE TeIUloNepenade TOPU30HTAIBHBIX OrpaXKACHUM TEIUIOro dYepaaka COCTaBJISET

Rg'c + Rg'f = 0,64 + 0,58 = 1,22 m?-°C/Br npu tpeGyemom cornacto CHull |1-3 conpoTuBieHnn Teruonepeaade

r
OOBIYHOT'O TIOKPBITHS 3IAHHS Roeq = 4,67 M2-°C/Br. Takum obpazoMm, II-3, oOecrmeunBaeTcss HE TONBKO

OrpaXKICHUSAMH (CTCHAMH, TEPEKPHITUAMH U TOKPBITHAMH), @ U 3@ CYET TEIUIONOTEePh TPYOONPOBOIOB CHUCTEM
OTOIUIEHHS W TOPS!YEr0 BOMOCHAOKEHUS M YTHIM3ALUH TEIUIOTHl BHYTPEHHErO BO3[yXa, YAAJISEMOro U3 KBapTHP
IIPYU €CTECTBEHHOMN BEHTHIIALINH.

4.3. 3apaum u ynpaKHeHHsI.

Omnpenenutb, oOecreuynBaeTCs JIM TEIUIO3allUTa, dKBUBaJeHTHas TpeOoBanuto CHull B Terutom depmake
(ucxo/HbIe TaHHBIE 00BEKTA CM. MPHUIT. 4 HOMED 3aJaHHs COOTBETCTBYET HOMEPY B CIIUCKE IPYITIIHI)



5. PACUET OI'PAXKIAIOIINX KOHCTPYKIUM «TEILIBIX» IOJIBAJIOB
5.1. OBHIUE MMOJIOKEHMUSI.

5.1.1 Tlon «remipIMU» MOABANAMHU IOHUMAIOT MOABAJbI IPH HAJIWYMU B HUX HIDKHEH Pa3BOIKU TPYO cHCTEM
OTOIUICHHS, TOPSIYEro BOJOCHAOKEHHUS, a TAK)KE TPYO CHCTEMBI BOJIOCHA0KEHHS U KaHAIN3AIHH.

Pacuer orpakmaromux KOHCTPYKIMH TaKMX ITOABAJIOB CIICIyeT BBINOIHATH B mpuBencHHOM B 5.1.2 — 5.1.6
TIOCJIE/I0BATENLHOCTH.

w2 . N

5.1.2 TpeOyemoe compoTHBIEHUE TeIUIONepeaaye Rg , M~-°C/BT, 4acTH MOKOJBHON CTEHBI, PACIIOIOKEHHOMN
BBIIIIE YPOBHSI IpyHTa, onpenessifor no tabmuie 16* CHull I1-3. Ilpu sTOM B KauecTBe pacyeTHON TeMIepaTypbl
BHYTPEHHETO BO3/yXa MPHUHUMAIOT PAaCUETHYIO TEMIIEpaTypy BO3/1yXa B MOJBAJIE tit,’n °C, paBHYIO HE MEHee ILTIC 2
°C mpu pacyeTHBIX YCIOBUSIX.

5.1.3 Onpenenstor NpuBeACHHOE COPOTHBIICHHUE TEILIONEpeaaye Rcr,'s , M*-°C/BT, OrpaIaoIiX KOHCTPYKIIHii

3aFHy6HEHHOﬁ YacCTu noJiBajia, pacriojOKC€HHbIX HMKE YPOBHS 3CMIIH.
I[J'If[ HCYTCIUICHHBIX IIOJIOB Ha TIPYHTE B CilIyda€ KoOrja Marepuajibl I10Ja M CTCHbI HMCIOT PaCUYCTHBIC

ko3bunments Terwonpopoaroctd | 2 1,2 Br/(M-°C), npuBe/ieHHOE COMPOTHMBIEHHE Temnonepenade Ry

OMPEeNIeISIFOT MO Tabnuile 8 B 3aBHCHMMOCTH OT CYMMAapHOW JUIMHBI |, M, BKJIIOYAIONICH HIMPUHY MOJABANa U JBE
BBICOTHI YAaCTH HAPY)KHBIX CTEH, 3ariyOIeHHBIX B TPYHT.

r. ]
Tabmuua 5.1. — IIpuBeneHHOE COMPOTHBIEHUE Temtonepenaue Ry S JUT OrpaskJIeHHil MOBaIA, 3aTTy0IeHHBIX
B IPYHT

[, M 4 8 10 12 14 16

RIS wioC/Br| 245 | 286 | 331 | 369 | 413 | 452

)IJ'IH YTCIUICHHBIX II0JIOB Ha TPYHTC B CJIydac Korga Marepuajibl Iojla W CTCHbI HUMCIOT pPAaCUCTHBLIC

kodbdunmenTs Temtonposoanoctu | < 1,2 Br/ (M-°C), mpuseleHHOE COMpOTHBIEHHE Terionepenaye Ry
OIPEIEIISIOT 110 HOPMATUBHOM JOKYMEHTAIHH.
5.1.4 TpeOyemoe CONPOTHBIECHHE TeIUIONEpeaaue OKOJIBHOIO MEPEKPHITUS HaJ «TEILUTBIM» IOABAJIOM Rg'c,
M?-°C/Br, onpeaensior o Gopmysie
ReC =nR(*, (5.2)
rae RIS __TpebyemMoe COpOoTHBIICHUE TeIIoNepeaaye NepeKphITHI Hal IIOIBAJIAMH, OIPE/IeNieMOe
o Tabmuie 16* CHull 11-3 B 3aBUCHMOCTH OT TPagycO-CyTOK OTOIUTEIBHOIO MEePHOIa
KJIMMaTHYECKOr0 palloHa CTPOUTEINILCTBA,
n — xoadduipenT, onpeaensemMslii mo popmyie
— b
n= (tint - tint )/(tint - text)! (5.2)
tirt, te¢ — TO k€ uTO B 5.1.1;

tit,)n —To0 %€, uTo B 5.1.2.

6.3.5 TemnepaTypy BO31yXa B ITOJBAJIC tit,’n , °C, ompenenstor o Gpopmyiie

b _é bc 9( ) r.s b.wl\:I
tint = &intAp / Ro~ +a \dpil pi )+ 0.28VpNaCrtey e As / Ro™ +teq Apw / Ro™ 0/

é i=1 s (5.3)
Ay | RSC +028Vpnacr +Ag | RES + Ay | RO

e tjy ¥4 PacueTHas TeMmIeparypa Bo3JyXa B IIOMEIIeHNH HaJl ionsaiioM, °C;

t TO K€, uTO B hopmyie (26);

EXI, qpi! Ipi ,CYa
A, ¥, miomanp noasaina (LOKOITBHOTO TIEPEKPHITHS), M
Rg'c . TpeOyeMoe CONPOTUBIICHUE TeIuloepeade IIOKOJIBHOTO MEePEKPHITHS, m?-°C/Br,
4

ycTaHaBIMBaeMoe coriacHo 5.1.4;
3
Vp 3, 00beM BO3/yXa, 3aMOITHSIOIIEr0 MPOCTPAHCTBO MO/ABAjA, M

-1.
na 3, KpaTHOCTb BO3)1yX006MeHa B noJABajJic, 4 . IpH MPOKJIAAKE B IMOABAJIC I'a30BbLIX
4

n -1 n -1.
Tpy0 @ =149, BocTambHBIX cydassx & =054 L
I % TUIOTHOCTH BO3JyXa B MOJBAJIE, KF/M3, puHUMaeMas paBHou I = 1,2 Kr/M3;



2,
Ag 3/, TVIOIIA/I 110714 U CTEH M10/1BANIA, KOHTAKTHPYIOUIUX C IPYHTOM, M
4

: 5.1.3;
RIS ” TO €, UTO B ;

2.
Ab.W 3, IIo1aab HapyKHbIX CTCH IOABaJIa HaJl YpOBHEM 3€MJIU, M,

Rcl:)).w ” TO e, uro B 5.1.2.

Ecnu tit,)n OTJIMYACTCs OT IEePBOHAYAILHO 3aJaHHOM TeMIepaTypbl, pacder moBTopstoT mo 5.1.3 — 5.1.5 no
MOJYYCHUS PABCHCTBA BEJIMUMH B MPEIBIAYIIEM H MMOCICIYIOIIEM IIarax.
n, - t,)
Dt"a,

TEIIonepeaavY€ IMOKOJIbHOI'0 IEPECKPLITUA Ha YIAOBJICTBOPCHUC TpeGOBaHI/IH 110 HOPMATHUBHOMY TEMIICPATYPHOMY

5.1.6 Iposepsior mo ¢dopmyne R’ = HOJIyYeHHOE pacyeToM TpedyeMoe COIPOTHUBIICHHE

nepenay Ul Toja IIepBoro Taxa, papaomy Dt" =2 °C.

5.2. TemnoTexHUYeCKHil pacyeT «TEIJIoro» MmoaBajia
5.2.1. Ucxonubie faHHbIE

Tun 3maHust — psioBast CeKims 17-3Ta)KHOTO KHUIIOTO JIOMa TPH HaIWYUHM HIDKHEH pa3sBOIKH TPYO cHCTEM
OTOIUICHUS U TOPSIYETO BOTOCHAOKEHHS.

Mecto ctpoutensctBa — MockBa, teq = — 28 °C; Dy =4943 °C - cyr.

ITommans OKOIBHOTO MepeKphIThst (Hax moxsatom) A, =281 M.

[Tupuna momsana — 13,8 M; miomass moja moasaita — 281 M.

BricoTa HapyKHO!H CTeHBI MojBaja, 3arayoneHHoi B rpyHT, — 1,04 M. [lnomans HapyKHBIX CTEH IOJBaa,
3arIy6IeHHBIX B TpyHT, — 48,9 M%.

CymmapHast JyiHa | morepevHoro ceueH s OrpaxIeHHi Mo/Baa, 3arayoIeHHbIX B TPYHT,

[=138+2-1,04= 1588 m.
BricoTa Hapy»XHOM CTEHBI MOBaNA HaJ YpOBHEM 3eMid — 1,2 M.
TIiomma s HApYKHBIX CTEH Hajl ypoBHeM 3emitu Ay, = 53,3 M°

O6bem noasana Vi, = 646 M,

PacuerHble TemmiepaTyphl CHCTEMBI OTOILIeHHs HibkHeH pa3Boaku 70 °C, ropsiuero BogpocHadxenus — 60 °C.
JlnuHa TpyOonpoBoja CHCTEMBI OTOIUIEHHS ¢ HIKHEH PasBojkoil | i cocraBuia:

dpi, MM 80 70 50 40 32 25 20
lpi v M 3,5 10,5 11,5 4,0 17,0 14,5 6,3

JlmuHa TpyOONpOBOIOB TOPSYEro BOJOCHAOKEHHUS COCTABIISCT:

d pi » MM 40 25

R 47 22

-1
pr6 CUCTEM Trasopacnpeaci€CHus B 1oABaJI€ HET, IIO3TOMY KPAaTHOCTb Bo3z[yx006MeHa B IofBajie Ny = 0,5 9.

TemmepaTypa Bo3Iyxa B IOMEILEHHUAX MepBoro sTaxa tj; =20 °C.

5.1.3. Ilopsok pacuera.

1. COHpOTI/IBJ'IEHI/Ie TCIUIONIEPEAAUC HAPYKHBIX CTCH IOABaJIa HaJd YPOBHEM 3€MJIM IIPUHHUMAIOT COIJIACHO 51.2

PaBHBIM CONPOTHUBJICHUIO TEIIONEpeaaye HapyKHbIX CTEH Rg'w = 3,13 M%-°C/Br.

2. TlpuBesieHHOE CONPOTHBIICHHE TEIUIONEpeade OrpaXkJarolIMX KOHCTPYKIMH 3arinyOJIeHHOW YacTH TMojaBaja
orpezienuM coraacHo 5.1.3 kak I CTeH W TOJIOB Ha TPYHTE, COCTOSIIINX M3 TEPMUYECKOrO CONPOTHBIICHUS CTEHBI,
paBroro 3 M%-°C/BT, 1 yuacTKoB moja moasata. COnpoTHBIICHHE TEIUIoNepeaue YIacTKOB T0Na oBana (HadnHas
OT CTEHBI JI0 CEPEIMHBI MojBaa) mmpuHoit: 1 m — 2,1 M%-°C/BT;, 2 M — 4,3 M>°C/BT; 2 M — 8,6 M>-°C/BT; 1,9 M
— 14,2 M%°C/Br. COOTBETCTBEHHO ILIOMIAlb ITHX YYACTKOB JUIS YACTH MOABAIA JIHHON 1 M Gyxer pasua 1,04 m°
(cTeHbI, KOHTAKTHPYIOIIEH ¢ rpyHTOM), 1 M%, 2 M2, 2 M2, 1,9 M.

Takum 006pa3oM CONMPOTUBIICHHE TEIUIONEpeaade 3ariayOIeHHOI YacTH CTEH Mo/[Bajia PaBHO!



R(S =2,1+3=51wm"°C/Br.

BLIYMCIIUM TIPUBEIEHHOE CONPOTUBIICHUE TeIUIoNepeaaue OrpakieHuil 3artybieHnolt yactu nomsana RS =
7,94/ (1,04/5,1 + 1/2,1 + 2/4,3 + 2/8,6 + 1,9/14,2) = 5,25 m*-°C/Br.

3. CornacHo Tabmune 16 CHull 11-3 TpeOyemoe conpoTuBieHHE Teruionepenade NepeKphITHs HaJl TOIBAIOM
SKHJIOTO 3IaHUS Rcr)eq qst Dy = 4943 °C-cyr pasno 4,12 M2-°C/Br.

Cornacuo 5.1.4 ompenenuM 3HaueHHE TPeOYEeMOro CONPOTUBIICHHUS TEILIONEpEaade IOKOIBHOTO MEePEeKPBITHS

HAaJT <TETIBIM TTOBAIOM RQ-C o opmyiie

RS = k(e
rne 7 — K03 HUIUEHT, ONpeeNsieMbli IPU IPUHSATON MUHUMaJIBHON TeMIIepaType Bo3yXa B MOBAaJe tit:]t =2
°C
— b — -
n= (tint -t )/(tint - teg ) = (20- 2)/(20 + 28) = 0,375.
Torna RO€ = 0,375 - 4,12 = 1,55 m°C/Br.

4. OnpenenyM TeMIepaTypy Bo3ayxa B IOJBajie tit,’n coriacHo 5.1.5.

[penBaputebHO ONpe/eInM 3HaueHne wWieHOB Gpopmyisl (5.3), Kacaromuxcs TEIUIOBBICICHU OT TPYO CUCTEM
OTOIUICHHS U TOPSYET0 BOMOCHAOKEHMS, UCIIONIB3Ys NaHHBIC Ta0muIs! 4.2

n
o

8 (aplpi) =228-35+203-105+17,7 - 11,5+ 17,3 - 4+
i=1
+158-17+14,4-145+12,7 - 6,3+ 14,6 - 47 + 12 - 22 = 2073 Br.
PaccunraeM 3HaueHHE TEMIIEPATYpHI tit,’1t W3 YpaBHEHHs TEIUIOBOTO OalaHca TMPH HA3HAYCHHOH TeMIepaType
nozagaia 2 °C
tit,’n =[(20 - 281/1,55 + 2073- 0,28 - 646 - 0,5- 1,2 - 28 - 28 - 329,9/5,25 - 28 - 53,3/3,13)] /
/(281/1,55+ 0,28 - 646 - 0,5 1,2 + 329,9/5,25 + 53,3/3,13) = 423,8/ 369,7 = 1,15 °C.
TermoBo# MOTOK Yepe3 IOKONbHOE MEPEKPHITHE COCTABUIT
qP€ = (20- 1,15) / 1,55 = 12,2 Br/v>
5. TIpoBepuM, YIOBJIETBOPSET JIM TEIUIO3ALIUTA IMEPEKPHITHSA HAM TMOJBAJIOM TPEOOBAHHIO HOPMATHBHOTO
nepenaga Dt" =2 °C ans moma mepBoro sraka.
o popmyite (1) CHull 11-3 onpenenum TpedyeMoe CONMPOTHBIICHUE TEIIIONEPeaaye
RI® =(20-2)/ (2 - 8,7) = 1,03 m%°C/Br < RY® = 1,55 m?°C/Br.
TpebyeMoe COMPOTHUBIICHHE TEIUIONEpeaye OKOJIBHOIO MEPEKPHITHS HAJ «TEIUIBIM» MOABATIOM COCTABISIET
1,55 m2-°C/Bt npu Tpebyemom cornacao CHull |1-3 conpoTHBieHHH Teruonepeaade NepekphITHiA Hal TOABATAMH
4,12 M%-°C/B1. Takum 00pa3oM, B «TemyIoM» TojaBajie dKBuBasieHTHas TpeOoBanusM CHull [1-3 Temno3amura

obecrieunBaercst He TONBKO OrpakAeHUAMHU (CTEHAMH M ITOJIOM) IMOJBAJia, HO M 3a CYET YTHIM3AIMU TEIUIOTHI OT
TPYOOIPOBOJOB CHCTEM OTOIUICHHUS M TOPSYETrO BOAOCHA0KEHUS.

5.3. 3anaum u ynpakHeHHsI.

OHpeI[eJ'H/ITB, YAOBJICTBOPACT JIM TCIUIO3allUTa IMEPEKPLITUA HaA IMOABAJIOM TpeGOBaHI/IIO HOPMATHUBHOI'O

nepenaga Dt" = 2 °C nna moma mepsoro sTaxka (MCXOAHBIE NaHHBIE OOBEKTAa CM. MpWI. 4 HOMEp 3aJaHus
COOTBETCTBYET HOMEPY B CIIMCKE TPYIIIIHI)



6. OTPAYKIAIOIIME KOHCTPYKIIMHA OCTEKJIEHHBIX JIOJKAA U BAJIKOHOB
6.1. OBIIUE IMOJIOKEHU .

6.1.1 Ilpu ocTexIcHUU JOMKUH U OATKOHOB 00pa3yeTcs 3aMKHYTOE IPOCTPAHCTBO, TEMIIEpaTypa KOTOPOIo
dbopMHupyeTCsl B pe3ylbTaTe BO3JCUCTBHS €ro OTrPaKIArOIIUX KOHCTPYKIHMA, CpPEAbl IMOMEIICHUS 3JaHUS U
HapyXXHbBIX ycioBuil. TemmepaTypa Bo3ayxa BHYTPH 3TOro MpOCTpaHCTBa ty, ompenenserca coriacHo 6.1.2 Ha

OCHOB€ PEIICHUA YpaBHCHUA TECIIJIOBOI'O OaltaHca OCTEKJICHHOM JIOMKUN UK OalKoHa (z[a.nee — J'IOI[)KI/II/I)

n m
(tint - thar ) (Af' I R ): (toar - te)A (A} ! Ry ) (6.1)
i=1 j=1
rze tjy — pacueTHas TeMmIepaTypa BHYTPEHHEro Bo3gyxa momenienus, °C, nNpuHUMaeMas
corimacHo 'OCT 30494 u HopMaM NPOEKTHPOBAHUSI COOTBETCTBYIOIIUX 3AaHHIA;
teq — DacueTHas TemIepaTypa HapykHoro Bosayxa, °C, paBHas CpelHel Temmeparype
HanboJiee X0IOHOM naTuAHEBKH obecieuennocTsio 0,92 mo CHull 23-01;
tha — TEMIEpaTypa Bo3/lyXa NPOCTPAHCTBA OCTEKJIEHHOM JoukuH, °C;
A" R — COOTBETCTBEHHO IUIOMIA/b, M°, U NPUBEICHHOE CONMPOTHBICHHE TeILIONepenaye,
© % M2°C/Br, i-ro yuacTKa OrpakaeHHs MEKLY MOMEIIEHHEM 3aHMs 1 JIOIKHEH;
N — YHCIIO YYaCTKOB OTPAXKACHUH MEX Ty TOMEIICHUEM 3IaHHUsI U JIODKHUEH;
A, Ry — C(;O;FBCTCT]?CHHO miomans, M-, H TIPUBENICHHOE  CONPOTHBIICHNE  Teruionepeate,
M“-°C/BT, j-T0 yuacTka OrpakACHHUsI MEX Y JIOMKUECH U HAPYKHBIM BO3IYXOM;
M — YHCII0 YYACTKOB OTPaXKICHHUI MEXTY JIO/DKHEH U HAPY)KHBIM BO3IYXOM.

6.1.2 Temnepatypy Bo3yXa BHYTPH OCTEKIECHHOH JIOMKUN tpy CIELyeT ONpeneNiITh U3 ypaBHEHUs TEIIOBOTO
Oananca 1o ¢opmyie
é n m U én m u
tha = i & (A7 /RS J¥te & (A7 /R J0/EA (A7 1 RG )+ & (A7 7Ry o 62)
g = j=1 H &-=1 j=1 H

6.1.3 [lpuBeneHHOE CONPOTUBIICHHE TEILUIONEPEAaYe CUCTEMBI OTPa)XKIAIOIIUX KOHCTPYKIHMH OCTEKJICHHOM

JOPKUH, PA3AC/IAOIIUX BHYTPCHHIOIO M HAPYXHYIO CpeAbl. CTCH b\;a\.} 1 OKOH Rggl CJICAYCT ONpCACIATL I10

(dopmynam:
bal _ or .pbhal _ pr
W_Rowln! F_RoF/ny (6.3)
e Rcr) __TPUBEICHHOE CONPOTHBICHHE TEIUIONEpENaye Hapy)KHOH CTeHBl B Ipenaenax
. 2 .
OCTEKJIEHHOM nomkuu, Mm“-°C/Br;
R(r) __TpPHUBEIEHHOE CONPOTHMBJEHHE TEIUIONEpeaaue 3alolHEHUHA OKOHHBIX IPOEMOB H

MIPOEMOB JIO/KHHU, PACIIOJIOKEHHBIX B HApYXKHOH CTeHEe B IpeAenax OCTEKICHHOM
nomkun, M2-°C/BT;

n — K03 PUIMEHT, 3aBUCAIIMA OT IOJOKEHUS] HAPY)KHOH MOBEPXHOCTH OTPaXKAAIOIINX
KOHCTPYKLIMI 3[aHUS 10 OTHOIICHHIO K HApPY)KHOMY BO3JYXY, IS HapYXHBIX CTEH M
OKOH OCTEKJIEHHOMH JIOJDKUH CIIEAYeT PHUHUMATH TI0 hopmyrie

N = (ting - thar )/ (tint - tex)- (6.4)

6.2. MPUMEP PACUETA NIPUBEJJEHHOI'O COITPOTUBJIEHU S TEIIJIONIEPEJJAYE YYACTKOB
CTEH, PACIIOJIO’)KEHHBIX 3A OCTEKJIEHHBIMH JIO/KUAMUA U BAJIKOHAMHA

6.2.1. Ucxomubie JaHHbIE

JIeBATUATKHOE KUJIOE 31aHUE CO CTEHAMHU U3 TIOPUCTOTO CHIMKATHOTO Kupruda Tommmuoi 770 mm (RY,, =
1,45 M>°C/Br), moctpoero B T. SIpociasie (teq = —31 °C). bankoHBI M JIOJUKMH OCTEKIEHBI OJHOCIONHBIM
ocrexnenueM (R = 0,18 M2-°C/BT), HIKHSS 9acTh yTeIUIeHa (Row =081 M2-°C/Bt). B HapyKHBIX CTEHax B
30HE OCTEKJICHHBIX OAIKOHOB CBETOMPOEMBI 3aIlONHEHBI OKOHHBIMU U JBEPHBIMH OJIOKAMH C JBYXCIOHHBIM
OCTEKJICHHEM B pa3JeJbHBIX INeperierax (R{,F = 0,44 M?-°C/Br). Hapyxuslii Toper GalkoHa HMeeT CTEHKY H3
cuiMkatHoro kuprnuda tonmuHoi 380 MM (R, = 0,6 M?-°C/Br). TemnepaTypa BHYTPEHHEr0 BO3IyXa tint =21°C.

OnpenenuTh NPUBEIECHHOE COMPOTUBIIEHHE TEILIONEPEaue CUCTEMbI OTPaXIAfOIIUX KOHCTPYKIIHM OCTEKIEHHOTO
OaJIKoHA.



6.2.2. Ilopsiok pacuera.

CormnacHo TCOMETPUUCCKUM ITOKA3aTCIIAM Ol"pa)KZ[eHI/Iﬁ OCTCKJICHHOT'O 6am<0Ha, IpeaACTaBJICHHBIM Ha PUCYHKE
6.1, OIpCACICHBI IU1OMaAn OTACIbHBIX BU0B Ol"pa)KZ[eHPIﬁ.

a)

! ) {
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Pucynox 6.1 —Ilnau (a), paspes (6) mo ceuenwro |-I u pacan (6) mo ceuenuro |1-11 miana ocrexeHHOro GaaKoOHa
MHOTO3TaXKHOTO JKUJIOTO 3IaHHsl

1. HapyxHasi CTeHa U3 IOPUCTOTO CHITMKATHOTO KMpIHYa TOJMIIHHOH 770 MM Rcr)w =1,45m%°C/Btr — 15 M2

2. 3anonHeHne OAJKOHHOTO M OKOHHOTO IPOEMOB JCPCBIHHBIMH OJIOKAMH C JBYXCIIOHMHBIM OCTCKJICHHEM B
pasienbHBIX MeperieTax R{,F =044 M2-°C/Br — 6,5 M

3. Topuesas cTeHKa U3 CHJIMKATHOr'0 Kupnuya ToamuHon 380 MM Rcr)w = 0,6 M>-°C/Br — 3,24 M°.

4. HenpospauHast 9acTh orpaxkaeHus 6ankona R, = 0,81 M%-°C/Br — 6,9 M2

5. OnmHocnoiiHoe ocTekneHue 6ankoHa Ry = 0,18 M2-°C/BT — 10,33 M.

OmpenenuM TeMmInepaTypy Bo3fyxa Ha OalkoHe tp, MpH PacUeTHBIX TEMIIEPATYPHBIX YCIOBHAX MO (GopMmyre

(6.2)
the = [21 (15/1,45 + 6,5/0,44) - 31(10,33/18 + 6,9/0,81 + 3,24/0,60)] /

/ (15/1,45 + 6,5/0,44 + 10,33/0,18 + 6,9/0,81 + 3,24/0,6) = -1683,06 / 96,425 = - 17,45 °C.

Mo popmyse (6.4) onpenenum ko3 dHUIUCHT 72
n=(21+1745)/ (21 + 31) = 0,739.
ITo popmyse (6.3) monyunM yTOYHEHHBIE 3HAYEHNUS IPUBEICHHOTO CONPOTUBIIEHNS TEIUIONepeiaye CTeH b\;‘\‘,l
U 3aI0JHEHHH CBETONPOEMOB Rg,?' YYETOM OCTEKIIEHHs OATKOHA:
bal - 1 45/0,739 = 1.96 M>-°C/Br;

R =0,44/0,739 = 0,595 u?-°C/Br.

6.3. 3anaum u ynpakKHeHHsI.

Onpe;lem/m) MNPpUBCACHHOC  COINPOTHUBJICHUC  TEILIONEpCAaUYC CUCTCMBI  OrpaXXJaroIux KOHCprKHI/Iﬁ
OCTEKJIEHHOr0 OaJIKOHa. (I/ICXOZ[HI)IC JaHHbIC 00BEKTa CM. IpurI. 4 HOMCDp 3a/laHusA COOTBECTCTBYCT HOMEPY B CIIMCKE



TP YIIIIbI).



7. TEINIOTEXHUYECKHW PACYET I10.JIOB.

7.1. OBIIUE MMOJIOKEHUSI.

7.1.1 TennoycBoeHHE MOBEPXHOCTH IIOJIOB 3JaHMH JOJDKHO cOOTBeTcTBOBaTh TpeOoBanmsM CHwull I1-3 u
ompeensercs cIeayoIMM 00pa3oM:
MOKa3aTesb TEIIOYCBOCHHS TIOBEpXHOCTH nona Y HaxoxsT o 4.2* CHull 11-3;

€CJIn pacye€THas BCIMYMHA Yf MoKkasaTejid TCIUIOYCBOCHUA ITOBCPXHOCTH I10J1a OKaXCTCA HE 6onee

v r o
HOPMAaTUBHOW BEJIUYMHBI Yfeq, ycranoeneHHod B Ttabmuue |1* CHull 11-3, To 3TOT monm ynoBierBopsieT
TpeOOBaHUSIM B OTHOILIEHHUH TEIJIOYCBOCHUS;

r
€CJIin Yf > Yfeq , TO CJICAYET B3ATH APYT'YIO KOHCTPYKIHIO I10JIa WX UBMEHUTDH TOJIHIMHY HEKOTOPLIX €T0 CJIIOCB

JI0 ynoBieTBopeHusi TpeboBanus Y £ Yfr A,

7.1.2 TemnorexHWYeCKass XapaKTEPUCTHKA IOJIa B MECTaX OTAbIXa J>KMBOTHBIX NPU COACPKAHUU HX 03
MTOJICTWIKH OINPENENIeTCsS BBIUUCIAEMBIM B COOTBeTCTBUM ¢ TpeboBanmwsimu 4.2* CHull |l-3mokaszatenem
TEIJIOYCBOEHUSI TIOBEPXHOCTHU Tona Y¢ , KOTOPBIH TOJKeH OBITh HEe OoJiee HOPMATUBHOM BETMYHHBI, IPUHUMAEMON

paBHOIM: Tl KPYITHOTO POTaToro CKOTa MOJOYHOTO HAMPABJICHHS M MOJOTHAKA JIO0 YETHIPEXMECIYHOTO BO3pacra
(KpYIHOrO PoraToro ckora i cauueit) — 12,5 Br/(m%-°C);

JUISL OTKOPMOYHBIX JKHBOTHBIX C YETHIPEXMECSIHOr0 BO3pacTa: cBuHell — 17 Br/(M%-°C) 1 KpymHOro poraroro
ckora — 15 Br/(M?-°C).

PacyerHbie KO3(Q(HUIMEHTHI TEIUIONPOBOIHOCTH MATEPHATIOB CJIOCB KOHCTPYKIMH TIOla B MECTaX OT/bIXa
KUBOTHBIX CIlelyeT MPUHAMATH MPU IKCILTYaTAIMOHHOW BIIQXKHOCTH ITHUX MAaTEpHAIOB, HO HE BBIIIE, YeM MPH
YCIOBUSIX JKcIuTyaTaiu b mo mpunoxkenuto E. B cnyuae mpuMeHeHHs CHENHMANbHBIX THAPO(HOOH3UPOBAHHBIX
MaTepHajIoB JOMYyCKAETCs PUHUMAThH YKAa3aHHbIE XapaKTEPUCTUKH MPH YCIOBHUSIX SKCILTyaTaluu A.

7.2. MTIPUMEP TEIVIOTEXHUYECKOI'O PACYETA IIOJIA

7.2.1. Ucxomubie JaHHbIE
OnpenenuTh, yAOBICTBOPSAET JU B OTHOUICHHWH TeuioycBoeHus TpeOoBanusam CHull |1-3 koHCTpyknus mona
JKUJIOTO 3JIAHKS U3 MOJUBUHIIXJIOPHIHOIO JIMHOJMIEYMa Ha TEIUIO3BYKOM3OJIUPYIONICH MOJOCHOBE M3 CTEKIISTHHOTO
BOJIOKHA, HAKJICCHHOI'O XOJOJHOW OHUTYMHOH MAaCTUKOM Ha  Kele300€TOHHYI0 IUIMTY IEPEKPBITHS.
TemmoTeXHUUECKHE XapaKTEPUCTUKH OTAEIBHBIX CIIOEB KOHCTPYKIKY mojia (IIPU UX HyMepaluu CBEPXY BHU3) JTaHBI
B Tabnuue 7.1.

Tab6muma 7.1
[Tnotaocts | Koadduimentsr nmpu ycnoBusx | TepMudeckoe
Marepuaa SKCIUTyaTaImu A COTPOTHUBJICHUE
Howmep Marepuan Tonmuua| B cyXxom TETUIONPOBO/- TeII0- R, M%-°C/Bt
crost cnost d, M | cocTosTHUM HoctH | , YCBOEGHHUS S,
ro, kriv® Bt/(m-°C) Bt/ (M?-°C)
1 [JIunesoii cmoit u3| 0,0015 1600 0,33 7,52 0,0045
JIUHOJICyMa
2 |IlomocHoBa 0,002 150 0,047 0,92 0,043
3 |burymHuas 0,001 1000 0,17 4,56 0,0059
MacCTHKa
4  |Ilnura 0,14 2400 1,74 16,77 0,08
MEPEKPBITHS

7.2. Tlopsiiok pacuera
OnpeznenuM TEIIOBYI0 HHEPLUIO CIIOEB M0JIa 110 hopMyiie

D=R;ss+R,ys+...+t RS, , (7.1)
D; =R;s, =0,0045 - 7,52 = 0,034;
D, =Ry;s,=0,043 - 0,92 =0,04;
D3 = Ry = 0,0059 - 4,56 = 0,027,
D, =R4s,=0,08 - 16,77 = 1,34.



Tak kak cymMMmapHasl TeIIoBasl HHEpLHs NepBhIX Tpex cinoeB Di + Dy + Dy = 0,034 + 0,04 + 0,027 = 0,101 <

0,5, Ho cymmapHas TerutoBast uHepis yetbipex cnoeB 0,101 +1,34 = 1,441 > 0,5, To moka3aTenb TEIUIOYCBOCHUS
MOBEPXHOCTH IOJIa OTPEJIENAEM IOCIEN0BATEIbHO C YYETOM YETHIPEX CJIOEB KOHCTPYKIMH I10ja C MOMOIIBIO
dopmym:
2R s? +s AR. 2 +Y.
Y, = 2RiS * S (7.2) uY; AR Vi (7.3)
05+R S, 1+R;Yiy

HAYUHAS C TPETHETO
Y3 = (2R3s§ +s4)/(0,5+ R3s4) =(2-0,0059 - 4,56° + 16,77) / (0,5 + 0,0059 - 16,77) = 28,4 Br/(m*-°C);
Y, = (4st§ +Y3)/(1+ R,Y3) =(4- 0,043 - 0,92% + 28,4) / (1+0,043 - 28,4) = 12,9 B1/(M*°C);

Yo =Y, = [4RiS2 +Y, JIL+ RyY,) = (4- 00045 - 7,522 + 12,9) / (1 + 0,0045 - 12.9) = 13,2 Br/(*-*C).

3HaveHHe MOKa3aTessl TeIIOYCBOSHMSI TTIOBEPXHOCTH T0Ja JUIS JKWIIBIX 31aHui 1o tabmune 11* CHwull 11-3 He
nomkHO npebimath Y, = 12 Br/(M*-°C), a pacyeTHOe 3HaUeHHe TOKA3aTes TEIIOYCBOCHHS TAHHOM KOHCTPYKITHH
Y, = 13,2 Br/(m*-°C). CliefoBaTeIbHO, PaCCMATPHBACMAs KOHCTPYKIIHS MOJa B OTHOLICHHH TEIIOYCBOGHUS HE
yaoBnerBopser TpeboBanusM CHull [1-3. Omnpemenum nokaszatenb TEMIOYCBOGHUS IIOBEPXHOCTH JAHHOM
KOHCTPYKIIMHM II0JIa B TOM CJIyd4ae, eCIIH MO IUTUTE MePeKphITHs OyIeT yCTpoeHa CTshKKa U3 Hutakornem3oberona (d =
0,02 M, ro = 1200 kr/m®, | = 0,37 Br/(m?°C), s = 5,83 Br/(mM?-°C), R= 0,054 Br/(m?-°C), D = 0,315). Koncrpykius
T0JIa B 3TOM ciIydae OyIeT COCTOSATh U3 IISTU CIIOEB.

Tak kak cyMMapHas TEIUIoBasi HHEPLHs MePBHIX ueThipex ciaoes D+ D, + D3 +D, = 0,034 + 0,04 + 0,027 +

0,315 = 0,416 < 0,5, Ho cymmapHas TerioBas uHepius 1t cinoeB 0,416 + 1,34 = 1,756 > 0,5, To moka3atens
TEIIOYCBOEHUsI TOBEPXHOCTH I10J1a OMPEAENSIETCS C YUETOM IISITH CJI0EB KOHCTPYKIIMH I10J1a.

OmnpenenuM moka3aTeib TEIIOYCBOCHHS IIOBEPXHOCTH YETBEPTOr0, TPETHEr0, BTOPOTO U IIEPBOTO CIOEB MOJIa MO
dopmynam (7.2) u (7.3) CHull I1-3:

Y, = (2R4s§ + 55)/ (05+R,ss) =(2- 0,054 - 5,83+ 16,77) / (0,5 + 0,054 - 16,77) = 14,5 Br/(m*°C);
Ys = [4Rs2 +Y, )11+ RaY,) = 4- 0,0059 - 4,562 + 14,5) / (1 + 0,0059 - 145) = 13,82 Brf(w?°C);

Y, = (4R,52 +Y5 )/ (1+ R,Y3) = (4- 0,043 - 0,922 + 13,82) / (1+ 0,043 - 13,82) = 8,78 Br/(w?°C);

Yo =Y, = [4RiS2 +Y, JI1+ RyY,) = (40,0045 - 7,52 + 8,78) / (1 + 0,0045 - 8,78) = 9,4 Br/(v%-°C).

Takum 00pa3oM, yCTPOWCTBO IO IUIMTE IEPEKPHITHS CTSHKKM M3 IUTakomemsoberoHa (rg = 1200 KI‘/M3)

ToupHON 20 MM YMEHBIINIO 3HAYEHNUE [TOKa3aTels TeIIOyCBOCHUS OBEPXHOCTH moa ¢ 13,2 1o 9,4 Br/(M?-°C).
CrnenoBaTenbHO, 3Ta KOHCTPYKIHMS I10Jla B OTHOIIEHHWHM TEIUIOYCBOEHHUS  YIOBJIETBOPSET HOPMATHBHBIM

TpeGOBAaHMAM, TaK Kak 3HAYEHHE MOKA3aTeNsl TEIUIOYCBOECHHUs MOBEPXHOCTU He Tpesbimaer Y, = 12 Br/(M%-°C)
HOPMHPYEMOT0 MTOKa3aTeNs TEIUIOYCBOECHUS 10J1a AJIS JKUIIBIX 3JaHUH.

7.3. 3anaum u ynpakKHeHHsI.

OHpeI[eJ'II/ITI), YAOBJICTBOPACT JIM HOPMATHUBHBIM TpeGOBaHI/IHM KOHCTPYKIHMA I0JIa B OTHOHMICHHUU TCIUIOYCBOCHUA
(I/ICXOI[HI)IC JaHHBIC 00BEKTA CM. IpuJI. 7 HOMCDp 3aJlaHusd COOTBETCTBYCT HOMCPY B CIIMCKE prHHI)I)
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Banyesa, B. I1. Mypariko .— HoBas pen. — M. : EBpoknumar, 2008 .— 504 c. : uin. — (Bubnnoreka KInMaTeXHHKA)
.— ABT. yKa3. Ha 060opoTe THT. J1. — Bubmuorp. B konie ku. — |SBN 978-5-94836-171-0 (Bmep.) : 1275.00.

4. T'pumuriuH A.M. Hacocbl, BeHTHISITOPBI, KOMIIPECCOPHI B MH)KEHEPHOM 00OpY/JIOBaHUM 37aHU: y4eO. 1mo-
cobue / I'pumuriiua A.M., UBanos O.I1., ITyxkan B.A. — CII6. : ABOK Cesepo-3amnan, 2006. — 210c. : un. + 1 omr.
quck (CD ROM). — (Vue6nast 6ubamnoreka ABOK Cesepo-3anan). — Bubirorp. B konie ko.— |SBN 5-902146-09-0
/B mep./: 140.00.

Lononnumenvna aumepamypa

1. Bentwisinysi, KOHIUIIMOHUPOBAHUE M OYHCTKA BO3[yXa Ha MPEANPUATHAX MHUIIEBOH HMPOMBIIUICHHOCTH :
y4eb. mocobue mis By3oB / E.A. Illtokman [u ap.]; mox pen. E.A. [lltokmana. — 2-e uss., ucnp. u gon. — M.: ACB,
2007.- 632c.:un.— bubmuorp. B Hayane ku.— |SBN 978-5-93093-522-6.

2. TerumocHabkeHne ¥ BeHTUIANUA. KypcoBoe M THIIOMHOE MPOCKTHpPOBaHHE: yueb. mocobue ais By30B /
B.M. Xpycrazes [u ap.]; mox. obur. pex. 5.M. XpycraneBa. — 3-¢ u3f., ucnp. u gorn. — M.: ACB, 2008. — 784 c. : ui.
— Ha 0611. u kopemike yka3. Tpu aBT. — Bubnuorp. B konie 1. — | SBN 978-5-93093-394-9 (8 mep.) : 627, 00.

3. Honymxkua B.W. Oronnenne, BEHTHISIIUS U KOHIUIIMOHUPOBaHUE Bo3ayxa: Yueo. [locodue. U.1. Teoperu-
YeCcKHe OCHOBBI CO3aHus MUKpoKIuMaTa B momenienuu / B.W. Tlonymkusn, O.H. Pycak, C.W. Bypues u ap. — CII6.:
IMpodeccust, 2002. — 176¢.: wn. — (Cnenuanuct). — bubnuorp. B konie ku. — ISBN 5-93913-031-3 /B mep./ :
145.48.

Ilepeuensv pecypcos unghopmayuoHHO-meneKoMmMyHUKayuonHot cemu <Humepnem», HeoOxo0umbix 0

oceoenust oucyuniunst (Mooys) (Mooys)

1. Onexmponmuwiii wvumanvueiii 3an “ BUBJIMOTEX" . yueOnuku aBtopoB Tynl'V mo Bcem nuc-
muIuinHaM.- Pesxxum mocryma: https://tsutula.bibliotech.ru/, mo maposto.- 3ara. C sxpana

2. OBC |IPRBoOks yHuBepcanbHas 0a3oBas KOJUISKIMsS —W3JaHHi.-Pexxum  focrtyma:
http: //www.iprbookshop.ru/, mo mapoutto.- .- 3ari. ¢ s3KkpaHa

3. Hayunas Dnextponnas bubmuoreka elibrary— 6ubimoreka 31eKTpOHHONW NEPHOANKH, pe-
xwumM gocrtyna: http://elibrary.ru/ , mo maposo.- 3ari. ¢ 3KkpaHa.

4. HOb KubepJlennnka HaydHas JIEKTpOHHasi OMOJIMOTEKA OTKPHITOrO JAOCTYIA, PEXKUM JI0C-
tyma http://cyberleninka.ru/ ,ceo6oHbIi.- 3ari. ¢ FKpaHa.

5. ExuHoe OKHO jocTyma K 00pa3oBaTelibHBIM pecypcaM: moprai [DNeKTpOoHHBIA pecypc]. -
Pexxum nmocryna : http: //window.edu.ru. - 3ari. ¢ skpaHa.
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