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BBenenue

3naHus U COOPYKEHHUST HEOO0XOIUMO O00O0pyJOBaTh CHUCTEMOU
OTOIJICHUSA MJId TOJJEpKaHUS B HUX JOMYCTHUMBIX TEMIEPaTypPHBIX
YCJIOBUI, OTBEYAIOIIUX TPEOOBAHUSIM TEIIIOBOTO KoMpopTa.

Cozmanmne TerioBoro komdopra HEOOXOAUMO MJid OOecredeHus
COOTBETCTBYIOILIETO TEMJI000OMEHA MEXKIY YEIOBEKOM M OKPY KaIoIIeH
cpeoi (T.€. TaKoro TemiI000MeHa, KOT/ia B TeJle YeJIOBeKa HE U3MEHSETCS
KOJIMYECTBO TEILJIOTHI).

Jist  9Toro B KaXKAOM  3aKPHITOM TOMEIIEHUH JOJDKHA
MOJIJICP)KUBATHCS 3aJlaHHAs TeMIlepaTypa BHYTPEHHUX ITOBEPXHOCTEH
orpaxkaaronux KOHCTpyKiui (1-e ycrmoBue TemmnepaTypHoro komdopra)
U OIpeJeICHHbIC MapaMeTpbl BO3IYIITHON Cpe/ibl, a TAaKXKe TeMIleparypa
HarpeThlX TIOBEPXHOCTCH OTOMUTEIbHBIX MPUOOPOB (2-€ yCIOBHE
TeMnepaTypHoro komgpopra).

BHyTpeHHI0I0 Cpely MOMEIIEeHH S, XapaKTepU3yeMyIo IapaMeTpaMu
BO3yXa W  TEMIIEpAaTypol  TOBEPXHOCTEH  OrpakJarolux |
OTOINUTEIBHBIX MPUOOPOB, HA3BIBAIOT MUKPOKJIMMATOM TTOMEIIICHHUS.

B uHXEHEepHOW TMpaKTUKE, OTHOCIWEUCA K  OTOIUICHUIO,
UCITOJIB3YETCS METOJ| pacuera IapaMeTpOB MHUKPOKINMATa, KOTOPBIH
CBS3BIBACT J[Ba MapaMeTpa:

- TEMIIEPaTypy BHYTPEHHETO BO3/ayXa ty;

-paaualioOHHYI0 TEMIIEPATYPy TOMEIICHUS.

CoBpeMeHHBIN MOAX0 K MPOSKTUPOBAHUIO CHUCTEM OOECIeUCHUs
MUKpOKJIIMaTa HaMpaBJIeH Ha ONTHMH3AlUI0 HX YCTaHOBOYHOM
MOIITHOCTH, C IIEeTBI0 CHIKCHHS 3aTpaT TeIioBor sHepruw [1].

3amaueid CTyAeHTa SBIACTCS OCBOCHHE TEOPETUYECKUX U
MPaKTUYECKUX OCHOB, MO3BOJIAIONIMX TPAMOTHO U NPO(ecCHOHANTBHO
BBITIOJIHATh BCE pacueThl W NMPUHUMATh COOTBETCTBYIOIIHME PEIICHHS,
CBSI3aHHBIE C OTpEJIeIICHUEM TETUIOBOW HArPy3KU CUCTEMBI 00ECTICUeHUS
MUKpPOKJIMMATA.



1. TeopeTn4ecKkHue MOJOKEHUA
1.1 PacuyeT TenJOBOIl HATPY3KHU CHCTEMbI OTOMJIEHHU.
YpaBHeHHe TemjJoBOro 0ajaHca

MOIIHOCTh CHUCTEMBI OTOIUICHHS OIPEICISIIOT ISl PACUETHBIX
TEIUIONOTEPD, T. €. MPU IMOTEPSIX TEIUIa MPU PACYETHOU TEMIIEPATYPE
HAapy>KHOTO BO3AyXa [Ji1 IPOCKTUPOBAHUS CHUCTEM OTOILICHUS,
YUYUTHIBAS:

a) MOTEpPH TEIUIOTHI YEPE3 OTrPAXKIAIOIINE KOHCTPYKIINH;

0) pacxon TEIJIOTHl Ha HArpeBaHWE HAPYKHOTO BO3yXa,
MPOHUKAIONIETO B TMOMEIICHUS] 3a CUeT WHQPUIbTPAMU WU ITyTeM
OpraHW30BaHHOTO TMPUTOKA Yepe3 OKOHHBIC KJamaHbl, (OPTOUKH,
dbpamyTH 1 Ipyrue yCTpoucTBa sl BEHTUJISALUK TIOMEIIICHHI;

B) TEIUIOBOM  TOTOK,  PEryJsipHO  TOCTyHaloIui  OT
ANEKTPUUYECKUX MPHUOOPOB, OCBEUIEHUS, JIIOJEH U JAPYTUX HCTOUYHHKOB
TeIuIa.

PacueTtnyto MomtHOCTh cuctembl oTorieHus (Qor , BT) onpenensior
U3 YpaBHEHHUSI TEIJIOBOI0 OajlaHca MOMEIIECHHUII:

QsHOT - QT + QI/IH(l) - Q6BIT. y (11)

raie Q: — TemmomoTepu TEIUIONepeaadeii 4epe3 OrpakIaroliue
KOHCTPYKIIMH 37aHus, BT;

Quup. — pacxoj TEIJIOTHl HAa HarpeBaHue WHOUIBTPYIOIIETOC
BO31yXa, BT;

Q6. — OBITOBBIC TEILIOBBIICICHUS, BT.

TennonoTtepu cineayer onpenensaTh AJisl BCEX OTaIIMBAEMbIX
NOMENICHUN, CyMMHpYSl TOTEpPH  TEIJIOTHl  4Yepe3  OTIEIbHBIC
OTPaXIAOIINE KOHCTPYKIUH, C OKPYTJIEHHEM 10 S BT

- 4epe3 HapyKHbIC CTEHBI;

- 4Yepe3 BHYTPEHHHME CTEHBbI, €CJIM Pa3HOCTh TEMIIEpaTyp B
IIOMENIEHUH, KOTOPhIE OHU pa3ienstoT, npesbimaet 3°C;

- 4epe3 OKHa;

- yepe3 OaJIKOHHBIE JBEPH;

- 4epe3 IO0JI Ha MIEPBOM 3TAXKE;

- 4Yepe3 MOTOJIOK Ha MOCIEAHEM ITaXKe.

Jlns  orpaxaeHuii, OOpallleHHBIX HAPY>KHOM IMOBEPXHOCTHIO B
CTOPOHY HEOTAaIlJIMBAEMBIX TOMEIICHUN (MOJBAJIbHBIE W YepAavyHbIe



MOMENICHUSA, XOJIOJIHbIE TMOJIONbs, TaMOypa, 3aKpbITbIe BEpaHAbl U
JOKUM M T.I.), B KOTOPBIX TEeMIIEpaTypa Bo3AyXxa OyAET BBIIIE
pacUueTHOM TEMIIEPATYPBI HAPYIKHOTO BO31yXa ty, BBOAAT MOIPABOYHBIN
ko3 dumueHt n .

B cmywae, HenpemyCMOTPEHHOM  HOPMaMH,  OIPEICIISIIOT
TEMIIEPATypy BO3AyXa B HEOTAIUIMBAEMOM IMOMEIICHUH, TPAHUYAIIEM C
OTaIIUBaE€MbIM, HCXOJAS M3  ypaBHEHUsA TEIJIOBOTO  OajiaHca
HEOTAIIMBAEMOTO TIOMEIICHHUS.

Temmonorepu 4epe3 BHYTPEHHUE OTPAXKIAKOIMIKNE KOHCTPYKLUH
MMOMEIIEHUN JOMYyCKAETCS HE YUUTHIBATh, €CJIIM PA3HOCTh TEMIIEPATYDP B
stux nomemenusx 3°C u menee. Eciu pazHocts Temrmieparyp 6osiee 3°C,
TO JUIs TIOMEIICHUH C 0o0Jiee BBICOKOM TEMIEpaTypold BHYTPEHHETO
BO3/lyXa ATH TMOTEPH TEIUIOTHI HEOOXOIUMO CYMMHPOBATH C JIPYTUMH
TEIUIONOTEPSMH, a JUIsl TMOMEIIEHUM ¢ 0oJjiee HU3KOM TeMmmepaTypou
BHYTPEHHETO BO3/1yXa UX CIEAYET YUYUTHIBATH KAaK TEILUIOMOCTYTUICHHUS.

1.2 Pacyer TPAaHCMUCCHOHHBIX TEILIONOTEPH

Ilorepu TemoTHI TemOmepenaavel (TPAaHCMHCCHOHHBbIE)
CIEyeT OIpPEeIENIATh 1Mo popMyJie:

Q=Z*A*(t, —t)*A+ZAH*n (2
raie R- dakTrdeckoe TepMHUECKOE CONMPOTUBICHUE OTPaKIACHUS,

M? °C/BT;
A - pacyeTHas TJIOIIAAb OTPAXKIAIOIICH KOHCTPYKIIUH, M

B - mo6aBOYHBIC IMOTEPH TEIUIOTHI B JOJISIX OT OCHOBHBIX ITOTEPb.

JIuneriHbIe pasMephl OrPAKIAAOIINX KOHCTPYKLUUM ONPEIEISIOT C
TouHoCcThIO 10 0,1M, a TuIoTIaas — ¢ TouHOCTHIO 10 0,1M? , B COOTBETCTBUH
C mpaBuiIamMu oomepa .

JlomomHUTENbHBIE TEIUIONIOTEPH YUYUTHIBAIOTCS J100aBKaMU K
OCHOBHBIM, 33JJaBA€MBbIMH B JIOJISIX €IMHUIIBL. [[00aBKM moapa3aensoTcs
Ha HECKOJIBKO BUIOB:

1. JlobaBka Ha OpHEHTALMIO OTrPaXXJACHUS MO CTOPOHAM CBETa
NPUHUMAETCS JUIsl BCEX HAPYXKHBIX BEPTUKAJIBHBIX OTPAXKICHUN WIH

2.
'



MPOEKIMN Ha BEPTUKAIb HAPYKHBIX HAKJIOHHBIX OTpaxkaeHuiu (puc.3),
oOpaIlleHHbIX Ha!

- cesep (C); Boctok (B); ceBepo-BocTok (CB) u ceBepo-3anan (C3)
— B pa3zmepe 0,1;

- 1oro-Boctok (FOB) u 3aman (3) — 0,05.

B kunmbix moMenieHusix, pa3padaTblBAEMbIX IS TUIIOBOTO
MIPOCKTUPOBAHUSA, YEPE3 BCE OTPAXKJCHUS, OOpalllCHHbIE Ha JTIO0YIO0 U3
CTOpOH cBeTa B pazMmepe 0,13.

0) uepe3 HeoOorpeBaeMble IMMOJBI | H3Taka HaAI XOJOJIHBIMH
MOAIONIBSIMH 3/TaHUH B MECTHOCTSIX C pacueTHoU Temieparypoii -40°C u
HIke — B pazmepe 0,05;

B) uepe3 HApyXKHbIE [BEpPU, HE OOOPYTOBAHHBIC BO3AYIIHBIMU
3aBecaMH IMpHU BBICOTE 3MaHMKM H, M, OT cpenHed IUTaHUPOBOYHOU
OTMETKH 3€MJIM JI0 BEpXa KapHHU3a B pa3Mepe:

0,2H — nng TpoitHBIX ABEpEi ¢ IByMsI TaMOypaMu MEXKy HUMU;

0,27H — nnst IBOMHBIX IBEpEM ¢ TaMOYpOM MEXIy HUMU;

0,34H — nyst ABOMHBIX ABepei 0e3 TamOypa;

0,22H — nyst oquHAPHBIX ABEpEH.

1.3 Pacuer motepsh Tenia Ha UHPUWIbTPALHIO

B XmipIX ¥ 0OIIECTBEHHEIX 3AAHUAX C €CTECTBEHHOM BBITAKHOMU
BeHTHJIsAUMell (0e3 KOMIEHCAIIMU TMOJOTPEThIM IPUTOKOM) PacXo]l
TEIUIOThl HA UHPUIIBTPAILUIO ONPEICIISAIOT ABYMS Iy TSIMU:

- BBIYUCISICTCS pacxon TEIUIOTHI Ha IOJIOTPEB
UHQUIBTPYIOIIETOCS  BO3AyXa, OOECHEYMBAIOIIETO HOPMATHUBHBIN
BO3JyX000MEH, T.€. PABHOI'0 PaCcXoJy yAaldsieMOr0 BBITSXKHOTO BO3/1yXa;

- PACCUUTBIBAETCS PACXOJ TEIUIOTHI U3 YCJIOBHUS HarpeBaHUS
WHQUIBTPYIOMIETOCS 4Yepe3 HapyXHbIE OTpPaXXISHUS BO3AyXa IMpHU
OTCYTCTBUM BEHTUWJISALIUU.

3a pacdyeTHOE IPUHUMAETCS OOJbIIee U3 MOTYyUYCHHBIX 3HAUYCHH.

Pacxon TermnoTel Ha HarpeBaHue HHPUILTPYIOMIETOCS BO3IyXa MIPU
HOPMAaTHUBHOM BO3/IyX00OMEHE ONPeIeIIsIOT:

Q" = 0,28LupuC(ts-t4), (1.3)



rae Ly — pacxon yaageHHoOro Bo3ayxa, M5/d, He KOMIIEHCUPYEMBI
MOJOTPETHIM MOTOKOM, PaBHOE JIJISI:

a)  JKWIBIX 3JIaHUM C PaCYETHOM 3aCEJEHHOCThIO KBAPTUP MEHEE
20 M? 00IIeH IUTONIAIN HA YETTOBEKA - 3 Ay,

0) apyrux xxwmibiX 3ganui - 0,35 h,(Ax), HO He MeHee 30m, T1e
M - pacuyeTHOE YKCJIO KUTEJIEH B 3/1aHUH;

B)  OOIIECTBEHHBIX W AAMHUHHCTPATUBHBIX 3JaHUM OMPEACIIIOT
COIVIACHO  TOJpa3feny IMPOEKTHOW JoKyMeHTauuu "OToIuieHue,
BEHTWJISIMS U KOHJIUIIMOHUPOBAHUE BO3/1yXa, TEILUIOBBIE CETH'" C YUETOM
OajaHca NTPUTOYHOTO U BBITSDKHOTO BO3JAyXa, B TOM YHCIE IIpU
WCIIOJIb30BAHUM CUCTEM PEIUPKYJIAINH, TUO0 COTJacHO npuiioxkenuto U
CII 60.13330.2020 [2] ¢ yueToM KOIHMYECTBA YEIOBEK B IOMEIICHHUSAX;

h,r - BBICOTA 3Ta)ka OT 110J1a [0 MMOTOJIKA, M;

Pn — IUIOTHOCTH HAPYXKHOTO BO3jyXa, KI/ MS, ompejensiercd Mo
dbopmyiIe:

353

273+tH

C— yJenbHas TEII0EMKOCTh Bo3ayxa paBHas 1 kJ[x/kr °C.

Py (1.4)

IIpu oTcyTCTBMHM BEHTHWJISLUM, PACXOJ TEIUIOTHl HA HAarpeBaHUE
UHQUIBTPYIOIIETOCS  4Yepe3 HEIMJIOTHOCTH  OTPaXKISHUWA  BO3IyXa
ONPENEIISIIOT:

Qqub_:O,ZSZGi*k*C*(t6 —tH) (1.5)

rie K — ko3¢ ¢uIMeHT ydera BIHUSHHS BCTPEYHOTO ITOTOKA B
KOHCTPYKIIHSIX;

Gi — pacxon UHOUIBTPYIOIIETOCS BO3ayXa, Kr/4, depes

OTPaXJIAOIIME KOHCTPYKIIMM NOMEIICHUSA: Hapy)KHbIE CTEHBI, OKHA,
OaJIKOHHBIE ABEPH, IIEJIH U HEIJIOTHOCTH IIPOEMOB OTPaKJICHUM, CTHIKU
CTCHOBBIX ITaHENCH.

Takum o00pa3zoMm, 3ajgaya HMHXKEHEPHOI'O pacueTra CBOJUTCA K
ONPEIEICHUIO PACX0/1a HHPUIBTPALUOHHOTO BO3ayXa Guugp, KI/4, Uepes
OTJCJIbHBIC OTPaXJICHUsI KaXI0ro momenieHus. MHbunptpanus depes
CTEHBI M TIOKPBLITUS HEBEJIWKA, MOATOMY €10 OOBIYHO IpEeHEeOperarwT u
PACCUUTBIBAIOT TOJBKO YEpE3 3aMOJIHEHHUE CBETOBBIX IMTPOEMOB, a TAKKE



4yepe3 3aKpbhIThIE JBEPU U BOPOTA, B TOM YHUCIE U T€, KOTOpPbIE MpHU
OOBIYHOM IKCILTyaTallMOHHOM PEXXUME HE OTKPBIBAIOTCHL.
Pacxon Bo3ayxa uepe3 okHa v OalIKOHHBIE IBEPH, OTIPEICIISIEM

Ap:0:67

_ Cy A w
G =0216 T A x— (1.6)

4Cpe3 3aKPLIThIC IBCPU U BOPOTA:
1 Ap %

1.7

rae Aj— Iomaan OKOH U OaJIKOHHBIX JBEPEH, M2

RU — CONpOTHBIIEHHE BO3AyXONPOHMIAHMIO, M2ulla/KIr, OKOH H
OaJIKOHHBIX JIBEPEl;

Api — pacueTHass Pa3HOCTb MEXAY NABJICHUSMHU Ha HApPYKHOU H
BHYTPEHHEN MOBEPXHOCTSAX OTPAXKIAIOIINX KOHCTPYKIUM HA PAaCUETHOM
JTaXe .

PacuernHass pa3HOCTH MEXKAYy [AABJICHUSAMH HAa HAPY)KHOU WU

BHYTPEHHEN MOBEPXHOCTAX KAXKIAON OTPAKIAIOIIEN KOHCTPYKIIMU PaBHA:

Api = Pii + Pvi - APci - Pint (1.8)

re Pt — U30BITOYHOE IPaBUTALIMOHHOE JIaBjeHue, [1a;
Pvi — U30BITOYHOE BETPOBOE J1aBicHue, [1a;
APci — pac4yeTHBIC IOTEPU JABJICHUS B BEHTHJISILIMOHHBIX CUCTEMAX,
I1a;
Pint — YCIIOBHO-TIOCTOSIHHOE JIaBJICHUE B 31aHuH, [1a.
B 31anmnsax ¢ ectecTBEHHON BEHTUIIALIMEH

Apci = (H-hi)(p+5 - p=)xQ, (1.9)

rje hi — pacdeTHas BBICOTa, M, OT YPOBHS 3€MJIH JIO BEpXa OKOH;

Pt+5,Ps - INIOTHOCTH BO3/lyXa, COOTBETCTBEHHO IIPU TEMIIEPATYPE
Bo3ayxa +5°C ¥ pac4eTHON BHYTPEHHEN TeMIeparype, Kr/M°.

['paBUTAaIMOHHOE AABJIEHUE ONMPENEIAECTCS COOTHOIICHUEM:
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pi = (H—hi) (pu-ps)g (1.10)

BerpoBoe nasienue:
pvi = 0,5paVs? (Cu — C5)K' (1.11)

rae Cy, =0,8; C; = -0,6 — aspoaunamuueckue KodpOUIUESHTHI s
COOTBETCTBCHHO HAaBETPEHHOW M 3aBETPEHHOU CTOPOHHI [3];

K" - K09 PULMEHT, yUUTHIBAIOIIMA H3MEHEHUE BETPOBOTO JaBJICHHUS
10 BBICOTE B 3aBUCHMOCTH OT THIIA MECTHOCTH M BBICOTHI 37anus [3].

Y CIIOBHO-TIOCTOSIHHOE JIaBJICHUE BO3JyxXa B 3JaHUU Pin, [la
(OTOXKICCTBIACTCA C JABJACHUSAMH HAa BHYTPEHHHUX ITOBEPXHOCTSIX
HApPY> KHBIX OTPakIAI0NUX KOHCTPYKIIHI) OMPeaeasacTCs:

pint= 0,5 HY(px - ps) + 0,25 V2pu(Cy— C3)K’ (1.12)
TaKuM 00pa3oM, UMEEM:

Api = (H — hi) (ps -p+5)g + 0,5p:VZ(Cy; — C3)K’ - pint . (1.13)

1.4 PacueT OBITOBBIX TEILJIOBBLIICJICHUMI

B xunbix 3maHMAX TEIUIOBOM NOTOK, BT, mnocrynaromuii B
MOMEILIEHUE OT DJJICKTPUUYECKUX TPHUOOPOB, OCBEIIEHUS, JIIOACH U JIp.
HMCTOYHMKOB, CJIEIYET ONPEAeHsaTh no hopMmyJie:

Q6LIT. = q6LITA>K ) (114)

T1€ Qowr - BEAMYMHA OBITOBBIX TEILIOBEIAEIEHHNI HA 1 M? muromanu
KUJBIX TIOMEIIeHUN (Ax) WIM PacUeTHOM ILUIOMIAAU OOIIECTBEHHOTO
spanus (A,), Br/M%, npuruMaemas s

a)  OKWIBIX 3/IaHUM C PaCYETHOM 3aCEJICHHOCTHhIO KBAPTUP MEHEE
20 M? 0011eil uIomaay Ha 4eaoBeka (our = 17 BT/M?;

0) SKMJIBIX 3JaHUH C PACUETHOM 3aCEIECHHOCTBIO KBAapTHD 45 M2
o0mIel mIomaay u 6oee Ha yesoBeka (eour = 10 BT/M?;
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B) JIpYrUX >KWAJbBIX 3JaHUA - B 3aBUCUMOCTH OT pPacUETHOMN
3aCEJICHHOCTH KBAPTUP MO UHTEPIOIAIUNA BETUYUHBI (orr MEXTY 17 11 10
B1/M?;

r) s OOIIECTBEHHBIX U aJIMUHUCTPATUBHBIX 3[JaHUN OBITOBBIC
TEIUIOBBIJICJICHUS] YYMUTBHIBAIOTCA IO pacyeTHOMY uyuchy Jroger (90
Bt1/den), Haxomsdmuxcs B 3JaHUH, OCBEIICHUS (MO0 YCTaHOBOYHOM
MomHOCTH) U oprrexauku (10 Bt/ mM?) ¢ yuerom paboumx 4acoB B
HEJIEIIO.

2 IIpumep pacuera

XapakTepucTHKA 00beKTa CTPOUTEILCTBA
Haznauenue 31aHus — )KHI0€, MHOTOKBAPTHUPHOE;
Paiion noctpoiikn — ApXaHrenbCK;

Yucno sraxeit — 12;

[TonBan HXKE YPOBHS 3€MJIH;

Yepnak;

Opuenrarnus dacana — FO (roxxHas).

PacueTHble mapamMeTpbl BHYyTPEHHEI 0 BO3yXa

Cornacuo CIT 50.13330.2012, TOCT 30494-2011, pacuetHas
CpeIHsIs TEMIIEpaTypa BHYTPEHHEro Bo3ayxa npunumaercs t= 21 °C. 1o
nmanapiM TaOmuiel 3.1 CIT 131.13330.2020 pacderHas temmeparypa
Hapy>KHOTO BO3/yXa
B XOJIOJHBIM MEPUOJ ToAa JJisl yCIOBHM T. ApXaHrenbck, ty=- 33 °C,
MPOJOJIKUTEIIBHOCTh OTOMUTENIBHOTO TEPUOAA Zor =250 THA U CpeaHss

TeMrepaTrypa Hapy>KHOTO BO3JyXa COCTaBIAeT tor = - 4,5 °C 3a
OTONUTEIIbHBIN nepuos. CxopocTe BeTpa cocrtaBisier 3,4 M/c.
Knumartnuecknii parioH — 1.

30Ha BJIAXHOCTH — BJIA)KHAsl. BIIa)XHOCTHBIN pEKUM — HOPMAJIbHBIN.
Ha ocnoBanum m. 5.1 CII 60.13330.2012, . 5.1 CIT 60.13330.2020
u 1abn. 1 TOCT 30494, napameTpbl MHUKpPOKJIUMATa ISl OTOIJICHUS
MOMEIIEHUHN (TeMIepaTypa BHYTPEHHETO BO3AyXa) B XOJIOIHBIA EPUOA
roja
B OOCIY>KMBAa€MOW 30HE JKWIbIX MOMEUICHUI ClIeNyeT MPUHUMATh
MUHUMAIIBHYIO U3 ONTUMAJIbHBIX.
Temneparypa BHYTPEHHEr0 BO3JyXa B pPAacyE€THOM 3/IaHUU
npuBeJeHbl B Taduie 2.1,
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Tabnuna 2.1

HanmenoBanue  orammmBaemoro | PacuetHas TeEMIIEparypa
IIOMELICHUS BHYTPEHHETO BO31yXa tg, °C
JKunast komHaTa 21

KyxHs 19

BanHnas1, coBmelll. canysen 24

Tyaner 19

JlecTHUYHAS KJIETKA 16

Pacyer TepMHYECKOro

KOHCTPYKIMH

COIIPOTUBJICHUSA orpakKaarnmmx

1. Onpenensem no I'COIL:
ICOI = (ty ~t oy, ) 2,

['COIT = (21 — (- 4,5))-250 = 6375 °C-cyT.
[To tabmume 3 CIT 50.13330.2012 pacueTHOE COMPOTUBIICHUE

TCIUIOIICpCaaduC OrpakKJaaromux KOHCprKHI/Iﬁ JJIA KHIIOTO
MHOT'OKBAPTUPHOTO JOMa IPHHUMAKOT CICAYHOIIUC 3HAYCHUA:

- JUISI CTEH:
R+ (6000) = 3,5 (M2°C/BT),
R+ (8000) = 4,2 (M2°C/Br),
MZ o
R’ =3,5+ (4,2 —3,5) * —Zzgi_zggg ~ 363 BTC-
- 1JIA HeperBITI/Iﬁ Haad XOJIOAHbIMU ITOABAJIaMU U ITOAITIOJIBAMMN.
R+ (6000)=4,6 (M2°C/Br),
R+ (8000)=5,5 (M2°C/Br),

™ _ . 6375—6000 MZ °C
Ry mep 46+ (55— 4,6) 8000—6000 4,77 Bt
- JUISl TIOKPBITHM:
R-™(6000)=6,2 (M>*°C/Br),
R~™(8000)=5,2 (M>*°C/Br),

™ _ _ 6375-6000 MZ °C
Romox = 22 + (6,2 —5,2) * 50002000 — 5,39 -

- 1711 OKOH 1 OQJIKOHHBIX JIBEPEH:
R+(6000)=0,6 (M*°C/BT),
R«P(8000)=0,7 (M*°C/BT),
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6375—6000 Mm% °C

OOK—O6+(O7 0,6) * S 000-6000 = 0,62 -

20
Rs, =1,5-R™ =15-0,62 =093 L=

Hopmupyemoe compoTuBieHue Tennonepez[aqe BXOJIHBIX JIBEpei
R,""™ momxkuo 6bIT He Menee 0,6-R,’" cTeH 3naHuii, ONpeENseMoro
mo dopmyne 5.4 CII50.13330.2012:

R.P _ n-(tg —ty)
At" oy
rie n =1 — xoadduumeHT, TpuHUMAaEeMbIi B 3aBUCUMOCTH OT
MOJIOKEHUST HAPY>KHOW TMOBEPXHOCTH OTPaKIAIONIUX KOHCTPYKIIMM IO

OTHOHIICHHIO K HAPYKHOMY BO3YXY,
2 .0
R.MD _ 1-(21-(-33)) _ 155 C

0 4-8,7 Bm
RHoPM M2 °C
Rom'=0,6-1,55=0,93 -

Pac4yeT TOJMIIMHBI OCHOBHOI'O TENJIOM30JSIIAOHHOIO CJI0S

Hapysicnaa cmena

1) Kupnuy o00gM110BOYHBIN CcUIUKATHBIM Tyctotenbiii Ha IIIIP:
p = 1500 xr/m3, A = 0,81 Br/M-°C, & = 120 MM™.

2) I1KUTHI U3 SKCTPYAUPOBAHHOTO IIEHONOIMCTUPOIA: p = 30 Kr/M>,
As = 0,031 Br/m-°C.

3) Kupnwa rimesHb 00bIKHOBeHHBIM Ha LITIP: p = 1800 kr/m3,
As =0,81 Br/m-°C, 6 =510 mm.

4). BHyTpeHHsIs IITyKaTypKa U3 U3BECTKOBO-TIECYAHOTO PACTBOPA:
p = 1600 xr/m3, A = 0,93 Br/m-°C, § = 50 mm.

Ha ocnoBanuu n. 8.17 CII 23-101-2004 «IIpoextupoBanue
TEIUIOBOW 3amuThl 3manui» u Ttadmuuel 1 TOCT 54851-2011
«KOHCTpYKIIMM CTPOUTENBHBIE OTPAXKAAONINE HEOTHOpPOIHbIE. Pacuer
MPUBEJACHHOTO  COMPOTHBJICHUSI  Terionepenaue»  Kodpduiment
TEMJIOTEXHUYECKON HEOJHOPOJHOCTH ISl CT€H JKWIbIX 3JaHUN U3
kupnuya (510mMm) ¢ 3(1)(1)6KTHBHLIM yrermutenem — 0,74.

Ous (3 63— — (i T i)) 0,031 =
074 \23 081 081 093 87
0,123 m.
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HC
o ~015m,
[IpuBenenHoe (dakTUueckoe) COMPOTHUBJICHUE TEIUIONepeIayue
oTpezeNseTcs 1o cienyiei hopmyIe:

Rq) — 0’74 i (i + 0,12 + 0,51 + 0,005 + 0,15 +i)

=44 wm%-°C/
8,7 0,81 0,81 0,93 0,031 23

BT.
R® > R™P,

BHyTpeHHss cTeHa

1) Kupnny runsaseii o6bikHOBEeHHEIH Ha LITIP: p = 1800 kr/m3,
As = 0,81 Bt/M-°C, 6 = 250 mm.

2) BHyTpeHHHSI MITYKaTypKa W3 U3BECTKOBO-TIECUAHOI'O0 PACTBOPA:

p=1600 kr/mS, A = 0,81 Bt/m-°C, & = 20 mMm.

R¢—i+g—§+%+—_056MZ°C/BT.

Yepaak

CocTaB HapyXHBIX OIrpaXJAONIMX KOHCTPYKIUU ONpeacscH
COTJIaCHO TEXHUYECKOMY IMAacHOpTy M MHPOBEAECHHOMY OOCJIEJOBaHMUIO.
TermoTeXHn4eckrne XapakTepUCTUKU UX MaTepHaloB OMPEACTSUINCH B
COOTBETCTBUU
c CII 50.13330.2012 «TennoBas 3amura 34aHAN. AKTyaJIM3UPOBAHHAS
penakis CHull 23-02-2003».

— XKeJe300€TOoH: po = 2500 xr/m3, A = 2,04 B1/m-°C;

— 3aMKHYyTasi BO3JIyILIHAS TPOCIONKA MPHU HAIPABICHUHN TEIJIOBOTO
MOTOKA CHHU3Y-BBEPX U TMOJOKUTEIBHOW TeMIEpaType BO3AyXa B
MIPOCIIOVKE:

Ra1= 0,14 Bt/m-°C.

ConpoTruBneHus Temwionepeaaye OTrPAKIAIUX KOHCTPYKIUN
ONPENEIAOTCS B 3aBUCUMOCTH OT KOJIMYECTBA CJIOEB U MATEPHUAIOB IO
dbopmynam (E.1), (E.4) — (E.14) CII1 50.13330.2012.

Pacuér IIPUBEIEHHOTO CONPOTUBIICHUSA TeIUIoNnepeaaun
HEOJTHOPOJTHOW YaCTH YEPAAYHOTO MEPEKPHITHS ITPOU3BOIUTCSA C YUETOM

TEIUIONMPOBOJHBIX  BKJIIOUYEHUNW KOHCTPYKIIMM B COOTBETCTBUU C
ykazanuamu npwi. E CIT 50.13330.2012 u n. 9.1.7 CIT 23-101-2004 ¢
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LENbI0 TOCJEAYIOEro omnpeAesieHus (aKTHUeCKOro COMPOTUBICHUS
TEIUTOINEpEIaur YEPAAYHOTO MEPEKPBITHSL.

B KOHCTpYKIIMM 4epAaYHOTO NMEPEKPHITHS BBIACISAECTCA PETYISAPHBIN
aneMeHT mupuHou 1000 MM m gnuuou 1 M. Ing ynpomieHus: pacdera
KpPYTIJIbIE 3JIEMEHTBI JKEJI€300€TOHHOTO TMEPEKPbITUA 3aMEHSIOTCS Ha
KBaJpaTHble C mepecueroM auamerpa (160 MM) Ha SKBUBAJICHTHYIO
cTopoHy kBazpara (140 mm).

[I;mockocTsiMH TapajIeIbHBIMUA HAIPABJIEHUIO TEIUIOBOTO MOTOKA,
BBIJICJICHHBIN DJIEMEHT YCJIOBHO pa3pe3aeTcs Ha ydyacTku. [lomyvaercs 2
xapakTepHbiX yyactka — I, 1.

[lepBbIii y4aCTOK COCTOUT U3 5KeJI€300€TOHA TOIMHON 220 MM.

BTopoii y4yacTok COCTOMT U3 2-X CJIOEB KeJIe300€TOHA TONIIMHON
40 MM 1 BO3AYIIHOM MPOCIOMKHU TOMMHAHON 140 mm.

TepMudeckoe CONMPOTUBICHHUE ATHUX YYACTKOB OMPEICISIOTCS TIO
dbopmyie (7) CII 23-101-2004:

. M2_o
R, =2 +014=0,04+014=018"%;
' 2.0
R, =222=0,108 ¢
2,04 Bt

Tepmuueckoe compoTuBiieHHe Rar BCETo peryssipHOro 3JeMEHTa
npu pa3OUBKE €ro IMIOCKOCTSAMHU, MapauIeTbHBIMUA TEIJIOBOMY IMOTOKY,
onpenensiercs mo Gopmyie (10) CIT 23-101-2004:

A

Rar = S ap
'=IRG
rae A, RB,i — COOTBETCTBEHHO TUIOIIA b 1-TO YUacTKa XapaKTepHOI
4acTH OrpaXJalole KOHCTPYKIIMHA, M2, W €ro IPUBEICHHOE
CONPOTHUBJIEHUE Terulonepeaayde, m>-°C/BT;
A — o0mias Tomaab KOHCTPYKLMH, paBHas CyMMe IUIOIIaaci

2.
OTACJIbHBIX YHAaCTKOB, M~;

M — YKCJIO YYaCTKOB OTPa)KJAIOIIENd KOHCTPYKLIHUH C Pa3IMYHBIM
IIPUBEICHHBIM COIPOTUBIICHUEM TEIUIONIEPEAYE.

0,07 + 0,14 0,21 0,21 M2- °C
R = a— = ‘ = - = 0 124
aT 0,07 , 014 0,39+ 1,3 1,69 ! BT
0,18 0,108

[Tnockoctsimu (A, b, B), nepneHIuKyJISIpHBIMU HaMpaBICHUIO
TEIUIOBOTO MTOTOKA, BBIJCICHHBIN JIEMEHT YCIIOBHO Pa3pe3aeTcs Ha CIOMU.
[Tonydaercst 3 XapaKTEpHBIX CJIOSI.
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Croii A — 0qHOPOIHBIN, COCTOMT U3 CJI0S KeJIe300€TOHA, TOIIIHMHOMN
40 mwM;

Cioli b — HEOTHOPOAHBIM, COCTOUT U3 TOPU3OHTAIBHOMN BO3TyIITHON
npocioku ToamuHon 0,14 MM u ci1os xene3o00eToHa ToamHon 70 MM;

Cinoit B — HEOmMHOPOJHBIN, COCTOMT H3 CIJIOS KeJle300eTOoHa,
TOJIIIUHON
40 Mm.

TepMudeckoe CONMPOTUBICHUE OJHOPOJHBIX CIIOEB OINPEICIISIIOTCS
no ¢popmyie (7) CII 23-101-2004:

0,04 M2 °
R, =22 =002 25,
2,04
0,04 2 °
Rg =222 =0,022 «
2,04
Tepmuueckoe COl'IpOTI/IBJIeHI/Ie HEOJHOpPOAHOro  ciuosi b
OINIPENEIAIOTCS
no ¢popmyie (10) CII 23-101-2004:
_007+014 _ 021 _ 021 _ M2 °C
0,07 0,14

Tepmuueckoe comportuBiieHne Rt Bcero peryispHOro sieMeHTa
Ipu pa30MBKE €ro IUIOCKOCTSAMH, IEPICHINKYJISPHBIMA TEINIOBOMY
MOTOKY, OIpeAeIsIeTcss KaK CyMMa TEPMHUYECKHUX COMPOTHUBICHUM
OTJICTILHBIX OJTHOPOJIHBIX M HEOTHOPOIHBIX CIIOCB:

Rt=0,02 +0,105+ 0,02 = 0,145 m?>-°C/Bt

Tepmudeckoe COMPOTUBIEHHUE BCETO PETrYyJISIPHOTO JJIEMEHTa C
y4ETOM TEIUIONPOBOJIHBIX BKJIOUEHUMN omnpenenseTcs no dopmyse (19)

CII 23-101-2004:

RI‘ — RaT +2- RT .
k 3 ! 2
0,124+2-0,145 _ -°C
R|, = $12H205 - g 14"

IIpuBeieHHOE COMPOTUBIICHUE TEIJIONEPEIadYe BCEM KOHCTPYKIUU
ITyCTOTHOU >KeJ16306eT0HH0171 TUINTBI COCTABUT:

20
RiPepn = o= +0,14+ —=034"=

HCO6X0)II/IMO IPOBECTH yTenneHHe

§IP = (477 (5 +22 40,34+ 7))-0,045=0,185M.

[puauMaeM §,.@ = 0,20 M.



17

Hnst  oOecrieuenusi TpeOyemol  BEIMYHMHBI  CONMPOTUBIICHUS
TEIJIonepenaye  KpOBAM  374aHUS  HEOOXOJUMO  NPUMEHEHUE
ruApoHOOU3UPOBAHHBIX  TEIUIO-, 3BYKOU3OSALUUOHHBIX  IUIUT U3
MUHEpaJbLHON BaThl HA OCHOBE TOPHBIX MOPOJ 0a3aJIbTOBOM IpymIbl HA
HU3KO(EHOIBbHOM cBs3ymolieM, rpynmnsl roprouectu HI' mo I'OCT P
57270-2016.

Koaddunments! TermmonpoBogHocTu As, BT/(M:°C), ucnonb3yeMbix
MarepuaioB s ycaoBuit skcrutyaranuu b mo CI150.13330.2012 paBHbi:

— )KeJ1e300€TOHHAS! MyCTOTHAS ITUTA IEPEKPHITHS: Po = 2500 Kr/m>,

R‘gf’qem = 0,34 m:°C/Br;

— munepanosaTHele ntsl TEXHOJIAWUT OIITUMA no TY 5262-
01074182181-2012: po = 100 xr/m?, A = 0,045 B1/™m-°C;

— CTSKKA M3 LIEMEHTHO-TIECUYAHBIM pacTBopoM: p = 1800 kr/m>,
A=0,76 Bt/m-°C, 6 = 100 MmM.

Tepmuueckoe comnporusiieHue ydyactkoB | u Il ompenensirores mo
dbopmyie (7) CII 23-101-2004.

IIpuBeneHHOE COMPOTUBIICHUE TEMJIONEPEIAUE BCEM KOHCTPYKIUH
KPOBJIM COCTABUT:

) _ 1 020 |, 009 1 _ M2-°C |
RO:‘*GPA 8,7 +0,34+ 0,045 T 0,76 t 12 533 BT
R® > R™.

IlepexpbiTHEe HAX MOABAJIOM.
Cxema KOHCTPYKIMM TEPEKPHITHS HaJ IMOJBAJIOM IIpEJCTaBjieHa Ha
puc.2.1

4(0) 1. Xenesodemonnas nauma NePEeKpsimusa
. A =204 Bm/mx°C.
s rdrts 2 Tennousonayua A =0,042 Bm / m*°C.

o 3 Cmaxka yeMenmo-necYaHHsM
pacmBopom A =0,76 Bm / m*°C

/4

220

Puc.2.1 - Cxema nepeKkpbITUs HaJl I1OIBAJIOM.

Omnpenennum Tpebyemoe COTIPOTHUBJICHUE Terionepeaayue
MEPEKPHITHS HAJl HEOTAIUTMBAEMOM I10IBAJIOM 110 opMyJIe:

Ry =n* Ry, (5)
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6375-6000 MZ °C
8000—6000 ' Bt '

R e = 4,6 + (5,5 — 4,6) *

_ (te—ty) _ (21-2) _
T (ty—ty)  (21+33) 0,35.
t,-pacyeTHas TeMIleparypa Bo3ayXa B IOBaJIE.

R™® =0,35'4,77 = 1,67 #°°C
Bm

KoaddumumeHTsl TEIIONpPOBOAHOCTH KOHCTPYKTHBHBIX CJIOEB 10
YCIOBUSM dKCILTyaTalluk A (MCXOIs M3 30HBI BIIAXKHOCTH U HOPMaJIbLHOTO
BJIQJKHOCTHOTO PEKHUMa TTOMEIIECHHUS ):

A= 2,04 Bt/m°C;

s = 0,042 Bt/M°C;

A3 = 0,76 B1/M°C;

OmnpenenuM HEOOXOIUMYIO TOJIIUHY HW3OJISAIAHA, YYWUTHIBAs, YTO
KOY(PUIIUEHT TEIIOTCXHUYSCKON HEOMHOPOTHOCTH ISl IIEPEKPBHITHS
HaJ rmoaBajioM I = 1.

1,004 (022 1 B
=167 (55 97 +(2,04JX1+5)) 0,042 = 0,052,

npuauMaeM 0,06 m.

Paccunraem (akTHUECcKOE 3HAYCHUE CONPOTUBIICHUS
TeIIonepeiaue OrpaXkaarolie KOHCTPYKIUHU 1o hopmyiie 4:

1 004 (022 0,06 m? .oC
R, = ’ 1 g7 :
» 87" 076 +[2,04 70,042 6) =
R® > R™,

B kauectBe YTCIUIUTCIII IIPUHUMACM MHUHCPAJIOBATHBIC IIJIUTBI
TEXHO-T 120(1200x600x50) 1 .

Bxoonasn osepv (c mamoypom)
Bxonmnas asepr JICH JIKH 1-2-1 M2 2100-1800 1800 T'OCT
31173-2003,

. plph _ 2.0
¢ 2-ms TamOypamu, knacca 2: Ry = 1,14 (m*-°C)/Br.
¢ Tp
Rz > Ry
OkHna
OkonHHBIE OJIOKM BBHITIOTHEHBI 2—X KaMepHbI cTekaomnakeT [1BX,
paccTossHUE MEXAy cTekiamu 18 m 18 MM u3 crekia 0e3 MOKPBITHS C

3anosiHeHHuEeM Bo3ayxom o 'OCT 23166-99.
[To moka3zarento TPUBEICHHOTO COIPOTUBICHHS TEILIONEpeaayue

OKHO OTHOCHTCS K Kiaccy A2, R.F= 0,75 (m2-°C)/BT.
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¢ TP
R, > R, -
Tabnuua 2.2 TepMuueckrue CONPOTUBICHUS.

HanmeHOBaHUE MEPEKPHITUS R®
Hapy»xHas cTeHa 4,40
BHyTpeHHss cTeHa 0,56
IlepekpbITHE HAJT MOJIBAJIOM 1,87
UepnadHoe NEPEKPHITHE 5,33
OxkHo 0,75
Bxonnas nBepb 1,14

Pacuer Temyionoreps NepBoro 3Taxa

ITomemenne 101, kyxus — 19 °C;

HC1: a=3,4 M, b=2,7 M, A=9,18 m? — opuenranus IO — 0;
HC2: a=5,44 m, b=2,7 m, A=14,69 m? — opuenTaus B — 0,1;
OK1: a=1,42 m, a=1,42 M, A=2,02 m? — opuenranus IO —0;
BC3: a=1,75 M, b=2,7 M, A=4,73 m?;

ITJI: A=18,5 m2.
[TpuBeneHHbI K03GPUITUEHT TeTIoNepeaayl OKHA OyJIeT paBeH:
— BT -
KOK - KOK - KCT, m1
1 1 Bt
ok = o785 " 24— D11 oo

TernonoTepy Yepes OrpaxkJarone KOHCTPYKIUH, BT:
Quc1= %'A' (tB—tH)°(1+ZB)'n=4—14- 9,18 - (19 — (—33)) (14 0)-

1 =108,5 Br;

Ha

Quc=0,23-14,69- (19 — (=33)) - (1 + 0,1) - 1 = 193,3 Br;
Qok1=1,11-2,02- (19— (=33)): (1 +0)+1 =116,6 B;
Quon=0,53-18,5" (19 — 2) - 0,4 = 66,7 Br;

Qorp. = 108,54+ 193,3 + 116,6 + 66,7 = 485,1 Br.

Ilotepu Temyia Ha HarpeBaHUe HAPYKHOI0  BO3AyXa
pakTHyecKkyl0 HHPUWILTPAIMI HW HAa  HOPMATHUBHBIU

BO31yX000MeH

Pacxon temya Ha MHQUIBTPALMIO MPU OTCYTCTBUU BEHTUJISALIUU

ompeaesieTcs mo Gpopmyre :

QP = 028-3Gi k- c- (t; — t,)
hyy=2,7 M, v=23,4 M/cC.
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Pacxon Bo3yxa uepe3 okHa 1 OaJKOHHBIE IBEPU ONPEEsIeM:
G = —- YA, (%)0’67
R

PacueTHast pa3HOCTP MEXKIy [HaBJICHUSIMH Ha HapYXHOH U
BHYTPEHHEW MOBEPXHOCTSIX KaXKAOW OTrpaKJaromiell KOHCTPYKIIUU
BO3HMKAET 3a CYET IPAaBUTAIIMOHHOTO M BETPOBOTO JIABJIICHUS U MOXKET
OBITH OTpeJIeNICHa KaK:

Ap; = (H—h;) g (py — p+s) + 0,5 v p, - (C4 — C5) -

kK'=Pine  (9)

rae H — BeicoTa 31aHus1, M, OT YPOBHS 3€MJIM JIO BepXa BBITSKHOM
1aXTHI;

hi — pacdeTHas BBICOTa OT YPOBHS 3€MJIH JIO paccMaTpUBAEMOM
TOYKH (M);

P +5, P s — IVIOTHOCTH BO3/yXa, COOTBETCTBEHHO IMPHU TEMIIEpaType
Bo3ayxa +5 °C U pacueTHOM BHYTPEHHEN TeMIlepaType, Kr/Mm>;

Cu=0,8; C;=-0,6 — adsponuHamuyeckre KOIPPUIUECHTHI IS
COOTBETCTBEHHO HABETPEHHOW U 3aBETPEHHOW CTOPOHBI;

K" - xo3hduIueHT, YYUTBHIBAIONIMN HW3MEHCHHE BETPOBOIO
TaBIICHUS
10 BBICOTE B 3aBUCUMOCTH OT THUITA MECTHOCTH M BBICOTHI 3/1aHHS;

Pint — YCIIOBHO-TIOCTOSIHHOC JTaBJICHUC, I1a
353

Py = 73 35 = 1,47 xr/m°;
— — 3.
Pes =552 = 1,27 xr/m?;

H=hy+10-h+ hpeprux =1+12-2,7+ 1,5 = 34,9 m;

k'=0,74.

VCIIOBHO-TIOCTOSHHOE JaBJIE€HME BO3AyXa B 3JaHUM Din, lla
(OTO)KI[CCTBHSIGTCH C JaBJICHHAMHM Ha BHYTPCHHHX ITOBCPXHOCTIAX
HAPY>KHBIX OTPaXKJAIOIINX KOHCTPYKIIUIA) OIpeIeIsSeTCs:

pérslzc)): O'S.H.g.(pH_pB)-l_OJZS.VZ Pu (G —Cy) K

_ _ 3
Pe = 273410 1,21 kr/M

Dint = 0,5-34,9:9,8- (1,47 —1,21) + 0,25 3,4%-1,47 - (0,8 + 0,6)
- 0,74 == 48,86 Ila.
YpoBeHb Bepxa okHa repBoro staxa: h1=1+0,8+1,42=3,22 m, Torna
pacu€THBIN Mepenai 1aBjIeHUs Ha YPOBHE BepXa OKHa:
Ap; = (349 —3,22)-9,8- (1,47 —1,21) + 0,5+ 3,4% - 1,47 -
(0,8+0,6)-0,4 — — 48,86 = 36,62 Ila.



https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%B5%D1%88_(%D0%B7%D0%BD%D0%B0%D0%BA)
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HopmaTnBHOE CONPOTHMBIEHHWE BO3AYXONPOHUIAHUIO OKOH H
OQJIKOHHBIX JABEpPEU JKWIBIX 3JaHUN ONpEeNsIeTCs B COOTBETCTBUU C II.

7.5 CI1 50.13330.2012:
. 0,67
Ry 2 Ry, b= G [APO]

PaznocTe paBnenuid Bo3ayxa AP Ha HapyHOW M BHYTPEHHEU
MOBEPXHOCTSX OTPAXKAAOIIUX KOHCTPYKIIUMA, onipeiessieTcs o Gpopmyiie
7.2 CII1 50.13330.2012:

AP = 0,55-H" (y;;, — ¥5) + 0,03 - y,, - v*

rie APg — pacueTHas pa3HOCTb MEXIY JaBJICHUSMH HA
Hapy>XKHOU
U BHYTPEHHEU IIOBEPXHOCTAX OTrpaXKIAAIOLINX KOHCTPYKIUU
COOTBETCTBEHHO

Ha ypoBHe 1oJja nepsoro dtaxa u 10 Ila.
Yi» Ve — YACTBHBIN BEC COOTBETCTBEHHO HAPY>KHOTO M BHYTPEHHETO
Bo3ayxa, H/m?, onpenensiemsriii mo popmyine (7.3) CIT 50.13330.2012:

3463 3463 3
Vo = 27, Vi T 27me(33) 14,43 H/m
3463 3463 3

Ve = 273+t Yo = 373510 11,86 H/m

AP = 0,55 34,9 - (14,43 — 11,86) + 0,03 - 14,43 - 3,4 = 54,34
ITa.
0,67
Ry =222 = 0.62 ki m?); G, = Riup = — =161 ]
B kypcoBoit pabote npeaycmarpuBaercs yctaHoBKa okoH VEKA
Euroline
C JByXKamepHbIMU cTekionaketamu u3 [IBX mnpodwuneir kmacca

Bo3nyxonponunaemoctu b mo I'OCT 23166-2021. COHpOTI/IBJIeHI/Ie

1

Bo3IyXxonponnuaemocts: RY= 1,31 xr/(a- m?), GF = = E = 0,77

KI
(am?)

Takum o0pazom, CONIPOTUBJICHHE BO3yXOIIPOHUIIAHUIO
OTPAXIAOIINX KOHCTPYKIIMM HE MEHEE HOPMHUPYEMBIX 3HAYCHUU
COIIPOTHUBJIEHUS BO3yXONPOHUIIAHUIO.

Pacxon Bo3ayxa uepes okHa:

A 0.67
_ SA L L
Gi—0,216 ZAi [quj

u
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0.67
G. =0.216-(2,02)-| 2292 " _406xo/u..
i 1,31

Q;ch =028-G;*k-c-(t;,—t,) =0,28-4,06-1,11-1"-
(19 — (—33)) = 65,62 Br.

Pacxop Temia Ha HOpMaTHUBHBIN BO3AYX00OMEH:

QHI/IHd): 0128LHpHC(tB-tH)1

rae L, — pacxon yaaneHHOro BO3lyxa, M>/d4, He KOMIIEHCHUPYEMBbIi
MTOJIOTPETHIM MOTOKOM.

JIn 31aHri SKWITHIHO-TPAXKJAHCKOTO HA3HAYCHHUS:

L. = 3A;

rae 3 — yaeJbHbId HOPMATUBHBIN PACXO], M3/q Ha 1 M? mmomaau
110J1a TIOMEIIICHUS;

Ay — TIomaAk 1moJia KMo KOMHAThI (KyXHH), M2

A=18,5 M,

Q" ungp=0,28-3-18,5-1,47-1- (19-(-33)) = 1187,9 Bm.

TennonocrymieHus 0T OLITOBBIX HCTOYHUKOB:

Qorrr = 10 - Aoy, BT (22)

Qg = 10-18,5 = 185,0 Br.

Tennonocrymienus u3 nomemenusi Ne 103 (sBannas):

BCl1:a=1,75m, b=2,7 M, A=4,73 Mm°.

Bc1 = 1,79 -4,73 - (24—-19) - 1 =33,9 Br.
Tennonorepn nomemenus (101)

QC.O.: Qorp.+ QI/IH(b_Q6LIT-
Qc0=485,1 +1187,9 — 185,0 — 33,9 =1454,1 Br.

Pacyer Temsionoreps TUNOBOIO 3Taxka (201)

Quci= 0,23:9,18- (19— (=33)) - (1 + 0) - 1 = 108,5 Br;
Quc2=0,23 - 14,69 - (19 — (—33)) -(1+0,1)-1=193,3 Br;
Qox1=1,11-2,02- (19— (-=33))- (1 4+ 0) - 1 = 116,6 Br;
Q"umg= 0,28-3-18,5-1,47-1- (19-(-33)) = 1187,9 Br;

Qg,r = 10-18,5 = 185,0 Br;

Qpc1=1,79-4,73 - (24-19) - 1 = 33,9 Br;

Qc0=108,5+ 193,3 + 116,6 + 1187,9 — 185,0 — 33,9 = 1387,4 Br.
Pacyer Temsionoreps mocjeanero 3raxa (1201)

Quci= 0,23-9,18 - (19 — (—33)) -(1+0)-1=108,5Br;
Quc=0,23-14,69- (19 — (=33)) - (1 +0,1) - 1 = 193,3 Br;
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Qoki=1,11-2,02- (19— (-33))- (1 +0) -1 =116,6 B;

Qror=0,19-18,5- (19 — (-=33)) - 1 = 182,8 Br;

Q"= 0,28-3-18,5-1,47-1- (19-(-33)) = 1187,9 Br;

Qgur = 10-18,5 = 185,0 Br;

Qsc1=1,79-4,73 - (24 -19) - 1 = 33,9 Br;

Qco= 108,5 + 193,3 + 116,6 + 182,8 + 1187,9 — 185,0 — 33,9 =
1570,2 Br.

Pacyer Temjionorepn JJECTHUYHOMN KJIETKHU

Hcxoanble 1aHHDBIE:

Paiion ctpoutenscTBa — . ApXaHrelbCK;

KomnuectBo sTaxen — 12;

BricoTa OT MOBEPXHOCTH 3€MJIM JI0 YPOBHS BEpXa OKHA HUXKHETO
OKHA JIECTHUYHOM KJIeTKU — 4,91 M;

MaxkcuMaibHas BeicoTa 37aHus — 34,9 M.

Ta6nuna 2.3 Tepmuueckue CONPOTUBIICHUS

HaunmeHoBaHue nepeKpoITUs R®
HapyxHas cTena 4,40
[lepekppiTHE HAJ ITOABAIOM 1,87
UepiauHoe nepeKphITHE 5,33
OxHO 0,75
Bxonnas nBepb 1,14

Tenionorepu remjioneperayen:
Tenmonorepu yepe3 HAPYKHYIO CTEHY:

QS‘T Z% '(ACT_AAB)'(tB _tH)'(1+ZB)'n

rae Acr — IUIOIAb HAPY/KHOM CTEHBI, Acr=6,34-2,7-12 = 205,42 M?;

A — IIOMAAb BXOIHOU ABEPH, A p=1,8-2,1=3,78 M2

t,— Temmeparypa Ha gecTHH4HOM Kietke, (16 °C);

t,— Temmeparypa HapyxkHOro Bosayxa (-33 °C);

QY = 0,23 (205,42 —3,78)- (16 — (-=33)): (1 +0)1 =
2272,3 Br.

Tenonorepu yepe3 OKHA:

QY = Aok - (tB - tH) ) kOK ) (1 + ZB) " Nok
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e Aox — IUIOIIaAbh OKHA Ha JISCTHUYHOU KieTke, Ao = 0,9 1,2 =
1,08 m2.

Nox — KOJIUYECTBO OKOH - 111mT;

Q% =1,11-1,08- (16 — (=33))- (1 4+ 0) - 11 = 646,2 Br.

Tenonorepu yepes ABEPh:

AB _ l A At
rae 1+Xp — mob6aBKM Ha OPUEHTALIMIO U HA BPBIBAHHUE.
JloOaBKka Ha BpbIBaHHE PACCUUTHIBACTCS MO POpMYyJIE:

0,27-H=0,27-349 =9,42.
Q¥ =0,88-3,78- (16 — (—=33)) - (1 + 9,42 + 0) = 1698,4 Br.
Temnonorepu yepes MoJr:
T =An'% (t—ty) ' m
rae Anp— IJI0aab moJa.
Mm=31,01-0,53 (16 —2)-0,4 =92,0 Br.
Temnonorepu yepes MOTONOK:
1T =31,01-0,19 - (16 — (—33)) - 1 = 288,7 Br.
OO01me TemJIONOTEePHU TeIionepeaayeil COCTABAT:
;)6“‘ = 2272,3 + 646,2 + 1698,4 + 92,0 + 288,7 = 4997,6 Br.
OnpeensieM IIOTHOCTB Bo3yxa npu t=16 °C

3% g
Pii6 = 57316~ L2 KI/M

OnpenensieM pacueTHbIE Tepenanbl JABICHUN HAa yPOBHE Bepxa
KaXXJ10I'0 OKHAa JIGCTHI/IIIHOfI KIICTKUA.
Api = (H—=hy) g (py —P+5) + 0,5 -v? py - (Cy — C3) ' K — Pine
Ap, = (349 —4,91)-9,8- (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -

(08— (-0,6)) - - 0,4 — 48,86 =32,31 Ia;
Aps = (349 —7,61)-9,8- (1,47 —1,21) + 0,5 3,4% - 1,47 -
(08— (-0,6))- - 0,40 — 48,86 = 25,43 Tla;

Ap, = (34,9 —10,31)-9,8- (1,47 — 1,21) + 0,5 3,42 - 1,47 -
(0,8 = (=0,6)) - -0,405 — 48,86= 18,61
I1a;

Aps = (34,9 —13,01)-9,8- (1,47 — 1,21) + 0,5 3,4% - 1,47 -
(08— (-0,6)) - .0,445 — 48,86= 12,21

I1a;


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%B5%D1%88_(%D0%B7%D0%BD%D0%B0%D0%BA)
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Ape = (34,9 — 15,71)-9,8 - (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -

(0,8 —(-0,6)) - . 0,486 — 48,86 = 5,82 Ia;

Ap, = (34,9 — 18,41) - 9,8 - (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -
(0,8 —(=0,6)) - .0,526 — 48,86= - 0,59
I1a;

Apg = (34,9 — 21,11) - 9,8 - (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -
(0,8 —(-0,6)) - .0,564 —48,86= - 7,01
I1a;

Aps = (34,9 —23,81) 9,8 (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -
(0,8 —(-0,6)) - .0,598 — 48,86 = - 13,49
Ila;

Apo = (349 —26,51)-9,8- (1,47 — 1,21) + 0,5 3,4% - 1,47 -
(08— (=0,6)) - .0,631 —48,86= - 19,98
I1a;

Apy; = (34,9 —29,21)- 9,8 - (1,47 — 1,21) + 0,5 - 3,4% - 1,47 -
(0,8 —(=0,6)) - . 0,665 — 48,86 = - 26,45
I1a;

Api, = (34,9 —31,91)- 9,8 (1,47 — 1,21) + 0,5 - 3,42 - 1,47 -
(0,8 —(—0,6)) - .0,699 — 48,86 = - 32,93
I1a.

OHpCI[CJ'H/IM pacxodbl BO3ayXa 4€pE3 OKHA JICCTHUYHOM KJICTKM:

0,67
G; = 0,216 - A; - (Aé’i)

0,67
G, = 0,216 - 1,08 - 32'31) = 2,00 Kr/u;
1,31
0,67
Gy = 0,216 - 1,08 - 25'43) = 1,70 kr/u:
1,31
18,61\

G, =0,216-1,08-

(
(
(
Gs = 0,216 - 1,08 -
(
(
(

1,3
0,67
Ge = 0,216 - 1,08 - 5ﬁ) = 0,63 Kr/u;
1,31
_ 0,67
G, =0216-1,08- (=221) " = 0,14 xr/s;
1,31
B 0,67
G = 0,216-1,08- (52) " = 0,72 xr/u;
1,31
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|—13,49|

0,67
) = 1,11 kr/u;
1,31

Go = 0,216 - 1,08 (

_ 0,67
Gyo = 0,216+ 1,08 - ('%’8') = 1,45 xr/a:

_ 0,67

Gy = 0,216+ 1,08 - (%) = 1,75 Kr/u;
. 0,67

Gy, = 0,216 - 1,08 - ('f;;:’") = 2,02 kr/u;

Y.G; = 13,94 kr/u.
Pacxon Temna Ha HHPUIBTPAIUIO:
Quugp = 0,28-13,94-1,11- (16 + 33) = 212,3 B.
Takum o00Opa3oMm, o0OLIME TEMIONOTEPU JIECTHHUYHOU KIETKH

COCTaBAT:
Quc =4997,6 +212,3 =5209,9 Br.

3 Bonpochl ¥ 321a4M JIs1 CAMOKOHTPOJIA 10 pa3eiry

1. Kakas temmeparypa sIBISI€TCS PAacUETHOM MpPU MPOECKTUPOBAHUU
CUCTEM OTOILICHHUS?

2. UTo Takoe OTONMUTEIBHBIN IEPHO?

3. Ot 4ero 3aBHCUT TpeOyeMoe TEPMHUYECKOE COMPOTUBIICHHE
OTPAXKIACHUN?

4, Kakue BuUABI TOTEPh TEIUIAa ONPEACISIOT MOIIHOCTh  CHCTEM
OTOILICHUA?

5. Kakme ycloBUSA  MHKpOKJIMMATa IMOJJIEPKMBACT  CUCTEMa
OTOILICHUS ?

6. B kakoMm ciyuyae ciemyeT OINpenessaTh TEIUIONOTepH uepes
BHYTPEHHHE OTPAXKIACHHUS ]

/. Kak omnpenensitoT yCIOBUSA  DKCIUTyaTallid  CTPOUTEIIbHBIX
MaTEPUAIIOB?

8. Uemy paBHO TpeOyeMoe TEPMHUUYECKOE COMPOTUBIICHHE BXOIHOU
JIBEpH B 37aHHE?
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9. B kakom ciyyae A00aBOYHBIN KOA(DPUIMEHT HA OPHUEHTAIUIO
PaBEH HYJIIO?

10. B kakom ciydae 1iomanab OKOH HE BBIUMTAIOT W3 ILJIOIIAIN
CTEH IIPU pacyeTe TEIIONOTEPH?

11. ConpoTUBIICHUIO BO3yXOMPOHUIIAHUIO 3TO -

12. NudunsTpanus 3o -

13. OddexTruBHAS UOISIUSL ITO -

14, [IpaBusia oOmMepa Hapy>KHBIX OTPaKICHUIM

15. ITorepu Teria yepes HapY>KHbBIE OTPAXKICHUS
Terionepenaden

16. Kak Ha3plBaeTcs mOpouecc ABWKEHHS  BO3AyXa U3

OTAaINIMBACMOI'0O ITIOMCIHICHUA YCPEC3 HCIJIOTHOCTH Ol“pa)KI[GHI/Iﬁ?

3agmaya Ne 1

PaccunTaTh TpaHCMHUCCHOHHBIC TEIJIONOTEPH TOMEIESHUS
Hcxonubie JaHHbBIE:

t,=-13°C

t;=20°C

ITomemenue 101, roctunas — 20°C;

HC1:a=3,92 M, b=3,0 M, A=11,76 M? — opuenranus 03
HC2: a=6,42 m, b=3,0 M, A=19,26 M> — opuenranus C3 ;
OK;i: a=1,47 m, b=1,42 m, A=2,09 m? — opuenTanus C3
OK23: a=1,86 M, b=1,42 M, A=2,64 m?— opuenranus C3
BJ1B (rnyxas yacts): a=0, 7 M, b=0,7 M, A=0,49 Mm% — opuenranus B
IUL: A=18,03 m?
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3agaua Ne 2

Paccuutath pacxoj Temsia Ha HOPMATHUBHBIA BO3yXOOOMEH MJis
YKUAJIOTO TTOMEIICHUS

HcxonHbie JaHHBIE:

t,=-18°C

t;=20°C

Ap — II0Iak 1M0JIa KOMHAT KBAPTUPEL, M2;

An=11,72 M2,

3agauya Ne 3

Paccuurtath TCIUIOIIOCTYIUICHUA OT OBITOBBIX HMCTOYHHKOB JJIA

KUJIOTO TIOMEIIEHUS, €CIM IUIOTHOCTh 3acesieHust Oomee 20 M2, a

OTaIIMBaeMas IIOIAb ¢ IIOCTOSHHBIM peObIBaHueM Jozei - 11,72 m?

3agaua Ne 4

PaccuuTath TCILIOIIOTCPHU YCPC3 BXOJHYHO ABCPbL B JICCTHHUYHYIO
KJIICTKY KHWJIOTO AO0MaA.

Hcxonubie JaHHbBIE:

Paiton crpourensctBa — r. Kemeposo;

Bricota 3ganusa — 19,95 wm;

IJI0IIab BXOAHOM ABepH, Ap=1,3-2,1=2,73 M2 —
opueHranus FOB;

ty— Temmeparypa Ha nectauunol Knetke, (16°C);

t,— TemmepaTypa HapyskHOro Bosayxa (-39°C);

3agauya Ne 4
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OnpenenuTs yCIOBHO-TIOCTOSIHHOE IaBJICHUE B 3/TaHUU
Hcxonnbie JaHHbBIE:

Paiion crpourensctBa — r. Kemeposo;

Bricota 3ganusa — 19,95 wm;

CKOPOCTh BeTpa cocTaBisieT 3,4 m/c;
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