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1. TAPAMETPBI HAPYKHOI'O KIIMMATA N BO3AYXA
B IIOMEINEHUHA

1.1 Be1Gop pac4eTHbIX MapaMeTPOB HAPY:KHOI'0 BO3IyXa

[TapameTpsl Hapy>KHOTO BO3/IyXa MPUHUMAIOTCA COTJIACHO
pekomenpmaumam  CHull  41-01-2003 «OTtonnenue, BEHTUIAIMI WU
KOHAWIIMOHMPOBAHWE» B COOTBETCTBHM C reorpaQuueckuM  pardoHOM
pactionokeHuss o0beKTa. PasnmuuaroT Ba BapMaHTa HAPYKHOTO KIMMara Mpy
MMPOEKTHUPOBAHUM BEHTWIALMKM — TapaMeTpel A W b, BBIOOp KOTOpBIX
00yCITaBTUBACTCS CIIEAYIOIUMH TTOJIOKEHHUAMH.

CornmacHo n. 5.10 CHulla napametpsl A NpUHMMAOT A CHCTEM
BEHTWIALIMM U BO3AYIIHOTO AYIIMPOBAHUS AJI TEIJIOr0 NMEPUOA TOAa;

[Tapametrpsl b — g cuCTeM OTOIUICHMA, BEHTWISLMU W BO3QYLIHOIO
OyILIMPOBaHUA 7l  XOJIOAHOTO MEpHOoAa ToJa, a Takke JUIsl CUCTEM
KOHIWLIMOHMPOBAHUS 11 TEIIOTO Y XOJOJHOTO MEPHOJIOB rojia.

[TapameTpsl HApyKHOTO BO3yXa JJIA MEPEXOJHBIX YCIOBUM rojia CleayeT
npuauMats 10 °C 1 yienbHy 0 SHTAIbIHO 26,5 KJHK/KT.

Knumaruueckue  naHHble  33aJaHHOTO  padioHa  CTPOMTENbCTBA B
COOTBETCTBHHM C PEKOMEHIYEMBIMH HOPMaMH OOECIIEYEHHOCTH OTPEAETSIOT TI0
CHul1 23-01-99" «CTpouTensHas KIMMATOIOTH.

[To 3amaHuiO Ha MPOEKTUPOBAHUE OITYCKAETCS MPUHAMATh 0OJIee HU3KHUE
MapaMeTpsl HAPYKHOTO BO3AyXa B XOJIOMHBIM MEPHOI ToAa U O0jee BBICOKHUE
napameTpbl Hapy;KHOTO BO3/yXa B TEIUIbINA nepuos roaa, 1.5.12 CHulla [5].

1.2 Be1Gop pac4eTHBbIX NapaMeTPOB BHYTPEHHEr 0 BO3yXa

Br16op pacdeTHpIX mapaMeTpoOB BHYTPEHHETO BO3yXa B OOCTYKHBAEMOM
30HE TMOMEUICHUS OMNPEEISIOTCA B 3aBUCMMOCTH OT HA3HAYEHHWs MOMEILIEHUA.
OHu wmoryr OBITHP ONTUMATBHBIMA W JOMyCTHUMBIMH. OnTUMAabHBIE
METEOPOJIOTUIECKHE YCIOBHA B pabouel M O0OCTYyKMBAEMOM 30HE TIOMEIICHUS
KUIIBIX W OOIIECTBEHHBIX 3/IAHMK CIIEAyeT NPUHUMATh 3a PACUETHBIC TIPU
HAJIMYMH COOTBETCTBYIOIIMX TPEOOBAHHUM 3aKa3uMKa

[lapameTpsl MHKpOKITMMAaTa TIPU BEHTWIALMK TIOMEIIEHUH (KpoMme
MOMEIICHUM, 71 KOTOPBIX METEOPOJOTHMYECKHE YCIIOBHUS YCTAHOBJICHBI
JIPYTMMH HOPMAaTUBHBIMU JOKYMEHTaMHM) crienyeT npuamumars no I'OCT 30494-
96, 'OCT 12.1.005-88 CCBT, CanlluH 2.1.2.1002-00, CanlIuH 2.2.4.548-96 u
CHuIT 41-01-2003 (OtomneHue, BEHTHIAIMS W KOHIWIIMOHUPOBAHUE) YIS
o0ecTieYeHnsI METEOPOIOTHIECKUX YCIOBUN Y TIOAIEPKAHUSA YMCTOTHI BO3AyXa
B 00CITy’KUBAa€MOMW HUJTH pad0veH 30HE TTOMEIIECHHUIA:

a) B XOJIOAHBIW TIEPUOJ TOAA B OOCITYKUBAEMOU 30HE YKUIIBIX TIOMEIICHHUM
TEMIIEpATypy BO3/lyXa — MUHUMAIbHYIO W3 ONTUMAJIbHBIX TEMIIEpaTyp; MNpH
cornacoBaHud ¢ opraHamu [occamsnupHamzopa Poccum W mo 3amaHuro
3aKa3uyMKa JOMyCKAaeTcsl TMPUHUMATh TEMIIEparypy BO3Ayxa B IMpeaesax
JIOTY CTUMBIX HOPM;



0) B XOJIOJHBIM TIEPHOA TOJAa B OOCTY)KMBAEMOM WM padouel 30HE
KUNNBIX ~ 37MaHdi  (KpOME  KWIIBIX  TIOMEIICHMM), OOIIECTBEHHBIX U
AIMHUHUCTPATUBHO-OBITOBBIX ~ TIOMEIICHWH  TEMIIEparypy  BoO3Ayxa  —
MUHHMABHYIO U3 JTOTTYCTUMBIX TEMIIEPATyP MPH OTCYTCTBUM H30BITKOB SBHOM
TEIUIOTBI B TIOMEMIEHUSAX, 3KOHOMHYECKH LIEJIeCOOOPa3HyI0 TeMIeparypy
BO3yXa B TIPEAENIAax MOIMYCTHUMBIX HOPM B TOMEIICHUAX C M30BITKAMH SBHOM
TETUTOTHI.

B) U TEIUIOTO TIEPUO/Ia TOJAA B TMOMEMIEHUAX C M30BITKAMH TEIUIOTHI -
TEMIIEPATYPy BO3AyXa B Tpeaesax AOMyCTHUMBIX TEMITEparyp, HO He Oojiee dyem
na 3 °C JUIs OOIIECTBEHHBIX W aJIMUHUCTPATHBHO-OBITOBBIX TIOMEIIEHUA U HE
Gomee uem Ha 4 ’C I MPOM3BOACTBEHHBIX TMOMEIICHWH BBIMIE PACUCTHOM
TEMIIEPATyphl HAPY)KHOTO Bo3ayxa (mo mapametpaMm A) ©W He Oonee
MaKCHMAaJIbHO MOTYCTUMBIX Temrieparyp mo mpwioxkenunio B (CHwull 41-01-
2003).

IIpy DpOEKTUPOBAHMM BEHTWIALMHA TOPAYMX LEXOB IPEANPHUATHA
OOMIECTBEHHOTO TIMTAHUSA JIOMYyCTUMBIE TApaMETPhl TPUHUMAIOTCH, KakK I
MTPOU3BOJCTBEHHBIX TIOMEIIEHWH CO 3HAYUTEIBHBIMUA TETUIOM3OBITKAMHM, JUIS
KaTeropuu padoT CpeTHEN TAKECTH.

1.3. 3apaun n ynpa:kHeHusl.

1. BoiOpath pacueTHbIC MapaMeTpbl HAPY;KHOTO BO3AyXa JUIS OOBEKTA
pacrioyioxeHHoro B ropoae N (HazHaueHue u No oObekTa cMm. Tipui. 1, HoMep
3aJIaHUS COOTBETCTBYET HOMEPY B CIIMCKE TPYIIIHI ).

2. BoiOparh pacueTHbIC TapaMeTpbl BHYTPEHHErO BO3MyXa A OOBbEKTa
pacrioyioxkeHHoro B ropoae N (HazHaueHue u No oObekTa cMm. mipui. 1, HoMep
3aJIaHUS COOTBETCTBYET HOMEPY B CIIMCKE TPYIIIHI ).



2. TEILJIOBOU BAJIAHC 3JIAHUSL. ONIPEJEJEHUE TEILJIOBOI
MOIIHOCTHN CUCTEMbI OTOIIVIEHHU A

Bsenenune

CoBpeMEHHBIM YEJIOBEK TMPOBOAWUT B 3aKPHIThIX mnomemieHus 10 80%
BpeMeHU. IlomMemeHus B 30aHMM W30JMPOBAHBI OT BHELIHEH Cpenbl, 4TO
MO3BOJIIET CO3/1aTh B HUX HEOOXOOMMBIM MUKpOKnMMar. HapysxHeie
OTPAXKACHUS 3AILUIIAIOT OT HEMOCPEICTBEHHBIX KIUMATHYECKUX BO3JACUCTBHM,
a CHUCTEMBl OTOIUIEHWA, BEHTWIILMU W KOHAULMOHUPOBAHUA BO3ayXa
MOJJIEPKMBAIOT B TOMELIEHUAX B TEUEHHWE BCEr0 TroJia OIPEACSICHHbIE
napameTpbl BHYTPEHHEMN CpeJibl.

KoMrnekc MHKEHEPHBIX CPEACTB U YCTPOMCTB MO OOECTICUCHHUIO 3aJaHHBIX
METEOPOJIOTUYECKUX YCIOBHM B TIOMEHICHUAX HA3bIBACTCS  CUCTEMOM
KoHguIoHupoBaausa MukpokiauMara (CKM) smanma. CKM Bxmodaer B ceds
KOHCTPYKTHUBHBIE (OTPAKIAIOIIME KOHCTPYKLMH) W OOBEMHO-TUIAHUPOBOYHEIC
CPEACTBA 3AIIMTHl MOMEMICHUA OT BHEIIHUX KIMMATHYECKUX BO3JCUCTBUM, a
TaK;K€ CUCTEMBI OTOIUIEHHUSA, OXJIAXKACHUS, BEHTWISILMA U KOHIWLIMOHUPOBAHUS
BO3/1yxa. Bech 3TOT KOMIUIEKC MHKEHEPHBIX CPEJCTB HAIIPABJIEH MPEkKAEC BCETO
Ha o0ecrieueHre TPeOyeMOTO TETUIOBOTO PEKUMa 3AaHUs. | eTUTOBBIM PEKUMOM
3MaHWS HA3BIBACTCA COBOKYITHOCTH (DAKTOPOB M TIPOLIECCOB, KOTOPBIE TIOJ
BJIMAHAEM BHEIIHUX, BHYTPEHHUX BO3JACUCTBUM U TIPUHATHIX HWHXKEHEPHBIX
YCTPOUCTB (POPMHUPYIOT TEIUIOBYIO OOCTAHOBKY B €TI0 TIOMEIIEHUAX.

Cucrema OTOIUICHHA, TAKUM OOpPa3OM, SBISETCS OJHOW M3 COCTABISIOIIMX
CKM, oOecrieunBaromie 3aJaHHBIA TETUTOBOW PEKUM 3JaHWUH B XOJIOJIHBIN
MEepHoJI rojia.

B xomoaHoe Bpems roja MOMEIIEHUME TEPAET TEIUIOTY Yepe3 Hapy KHbIC
orpaxnaeHus. KpoMme Toro, Terora pacxoAyeTcsi Ha HarpeB Hapy»KHOro
BO3/IyXa, KOTOPBIM MPOHMKAET B MOMEIICHUE YEpe3 HEIUIOTHOCTU OTPaKICHUM,
a TaKK€ Ha HArpeB MarepuasoB, TPAHCHOPTHBIX CPEACTB, U3ACIUN, OHECHKIbI,
KOTOPBIE XOJOAHBIMHU MOMAJAI0T C YJIULIBI B TIOMEIICHHE.

CucremMoi BEHTHISLIMK B TIOMEIIEHHWE MOYKET TOJABATHCA BO3AyX C Oomee
HU3KOM  TeMmeparypo MO CpPaBHEHUMIO C  BO3AyXOM  IOMEILIEHUS,
TEXHOJIOTUYECKHE TIPOLIECCHI MOTYT OBITh CBSI3aHBI C UCTIAPEHUEM JKHUAKOCTEH U
JIPYTMMH TPOLIECCAMHM, COMPOBOKIaEMBIMU 3aTPATaMHM TEILIOTHI.

B TO ke BpemMs B MOMEILEHHWE IMOCTYMAaeT TEIUIOTa OT TEXHOJOTMYECKOTO
000pyHOBaHUA, MCTOYHUKOB WCKYCCTBEHHOTO OCBEIIEHMS, OT HArpeThixX
MaTepuaioB, W3JEIUN, B Ppe3yJibTare NPAMOro MOMagaHus Yepe3 OKOHHbIC
MPOEMBI COJTHEYHBIX JIyueW, OT Jnojgei. B momemneHusx Moryt OBITh
TEXHOJIOTUYECKHE TIPOLIECCHI, CBA3AHHBIE C BBIICJICHUEM TETLIOTH (KOHACHCALHA
BJIaryd, XUMHUYECKHE PEAKIIMHU U TIp.).

Jlst 000CHOBAHHOTO BHIOOPA YCTAHOBOYHOM MOIIIHOCTH CHCTEMBI OTOTUICHHS
HEOOXOIMM TOYHBIN YUET BCEX COCTABISIONIMX TETUTOBOTO OajlaHCa TTOMETHEHUH
Y 3/1aHUA B LIEJIOM.



2.1. YpaBHeHHe TeILUI0BOr0 0AIaHCA 3AaHHS

B ycraHoBuBHIIEMCS PEXKHMME TIOTEPH PABHBI TIOCTYTUICHUSIM TEIIOTHI.
CBemeHrEM BCeX COCTABISIONIMX MOCTYTIEHHI M PACX0/1a TETUIOTH B TETUTOBOM
OaylaHce TIOMEMICHUS OTPEAeAeTCs TePUIMT Wi M30BITOK TeTUTOTHL. Jledurr
TETUTOTHI YKA3bIBAET Ha HEOOXOAMMOCTh YCTPOMCTBA B TIOMEIIEHHWH OTOTUICHHS,
M30BITOK TETUIOTH OOBIYHO ACCUMWIMPYETCS BEHTHIHAIMEH. [ onpeneneHus
TEIUIOBOM MOITHOCTA CHCTEMBI OTOIUICHHA COCTABIIIOT OajlaHC YacCOBBIX
PacxoA0B TETUIOTHI U PACUETHOTO 3UMHETO TIEPHOIA B BHJIE

Qor = AQ = Qo +2.Q4 + Quen £ Qros, (2.1)

rme Q, — OCHOBHBIE TOTEPH TEIUIOTHI uepe3 orpaxkacHus, Br; Y Q,
CYMMapHbI€ TOOaBOYHBIE TTOTEPH TEIUIOTHI Y€PE3 OTPAKTAIOIINE KOHCTPYKLUH
3nanudA, BT; Qe — pacxoa TEIJIOTHl HA HArpeB BO3AYX, IOCTYIAOIIETO B
nomemieane, BT; Q;s — TEXHOJIOTMYECKHWE M OBITOBBIC BBIACIICHUS WU
pacxoabl TeOTHI, BT.

Bamanc cocraBmsercs mis yCIOBHM, KOTJAa BO3HMKAET HAMOOJBIIWM TIPH
3amaHHOM  Kod(uimeHnTe odecnieueHHOCTH — Aeduiar  TemwmoThl. s
TPOXAAHCKUX 3MaHUA OOBIYHO YYWTHIBAIOT PETYJIPHBIE TEIUIOBBIE ITOTOKH,
MOCTYTIAIONINE B TIOMEIMIEHWE OT JIHOJAEH, OCBEIIEHHWS, APYTHX OBITOBBIX
TEIIOUCTOYHMKOB. B IPOMBINUIEHHBIX 3AaHUSAX MPUHUMMAIOT B PacyeT Mepuol
TEXHOJIOTHYECKOTO [IUKJIAa C HAMMEHBIIMMU TETUIOBBIACTICHUSAMMU.

TeroBow O0amaHC COCTABISIOT JIUTS CTAIIMOHAPHBIX yCIIOBHM. Pacuer crenyer
MIPOBOAMTH B (pOopMe TaOIHIIEI.

2.2. [ToTepu TeIIOTHI Yepe3 OTAeIbHbIC OTPAKIEHNsI B TOMEIeHHH.
OcHoBHBIE TIOTEPH TEIUTIOTH Q,, BT, Uepe3 paccMaTpuBaeMbie OTpa)KaaroIimne
KOHCTPYKIIMH PAaCCYUTHIBAIOTCA ¢ TOUHOCTHIO 10 10 BT 1o hopmyme

Qo =Ak (t, - t) n, (2.2)
rne k — ko3pduimeHT Teruioniepenaun OTPAKACHHS, Bm/(x*°C); A —
pacueTHas MOBEPXHOCTh OTPAXKIAFONICH KOHCTPYKLWH, M ; t, — pacderHas
Temriepatypa Boszayxa noMmemneHusa, °C; t; — pacueTHas TeMmIeparypa
Hapy>kHOTOo Bo3myxa, °C, WM TeMreparypa BO3ayxa OOJiee XOIOIHOTO
MOMEIIEHNA; N — KOA((HUIMEHT, 3aBUCAMIMA OT TIOJOKEHUSI HapyKHOH

MTOBEPXHOCTH TI0 OTHOLICHHUIO K HAPYKHOMY BO3IAYXY.
Brraucnenue TennonoTepb MPOU3BOIAT I KAKAOTO MIOMEMICHHS OTIETBHO.
Termororepu  4epe3 BHYTPEHHHME OTPAKICHUS MEKAY CMEKHBIMH

MMOMETIEHUAMHU CJIeIyeT YYUTHIBATh TP PA3HOCTH TEMITEPATyphl BO3ayXa tg

3THX nomeniennii 6omee 3°C.

PaccmoTpuM, Kak MPUHUAMAIOTCS JUTA PA3NIMYHBIX OTPAKICHUMN TOKA3aTelH,
Bxomanme B ¢opmyny (2.2), MPU OMNPEAEICHHHA PACYETHBIX TEIUIONOTEPS.
Kosdpdumentsr temnonepenaym AjiA  HAPYKHBIX CTE€H W TOKPBITHUH
MPUHUMAIOTCA  TO  TETUIOTEXHUYECKOMY  pacueTy. KOHCTpyKIHMIO OKOH



MOAOUPAIOT W3 YCIOBHUA TPEOYEMOTO COTMPOTHUBIICHHS TEIUIONEpeaadye H IO
CHull «CtpourenpHas Termmou3uKay ONPEaesaroT GpakTuieckoe 3HaueHue R,,.

[Tnonams OTAECTBHBIX OTPAKACHHN A TPH MOACYETE MOTEPh TEIUIOTH Yepes3
HUX JOJKHA BBIUUCATHCA ¢ COOJTFOICHUEM OTPEICIICHHBIX TIPaBUiI oOMepa. ITr
MPaBHUIa TI0 BO3MOJKHOCTH YYHTBIBAIOT CIIOKHOCTH TIPOLIECCA TEILIONEepeaayu
Yyepe3 3JEMEHTHI OTPAKICHUS W TIPEIyCMAaTPUBAIOT YCIIOBHBIE YBEIMYCHUS U
YMEHBIIICHHs TUIOMAneH, Koraa (PaKTUYECKHUE TEIUTONOTEPU MOTYT OBITh
COOTBETCTBEHHO OOJIbIIE WA MEHBIIE TIOACYUTAHHBIX MO TPUHATHIM
npocrevmmmM Gopmynam. HeoOxomumo mpeaBapuUTeIbHO BBIYEPTUTH TUTAHBI U
paspe3 3manusa macmrade 1:100. TommmHa HAPYKHBIX OTPAKIACHUHN TOJDKHA
OBITh BBIYEPUYCHA B MacHITa0€ B COOTBETCTBHM C TETUIOTEXHUYECKUM PACUETOM.
Kak mipaBmiio, moiomaiy onpeessitoTes mo BHenHeMy ooMepy (cm. puc.2.1):

1) mmomamu okon (O), nasepeut (II) u donHapeir wu3MepsArOTCS 1O
HAUMEHBIIEMY CTPOUTEIIBHOMY TIPOEMY;

2) mnomamu mnortonka (IIt) w moma (IIm) wu3mepAroTCS MEXITy OCAMH
BHYTPEHHUX CTEH Y BHYTPECHHEH ITOBEPXHOCTBIO HAPYKHOM CcTeHbI. [lnomanm
30H TOJIa TIO JIaraM W TPYHTY OMPEAEIIIOTCA C YCIOBHOM WX Pa3OMBKOM Ha
30HBI, KaK YKa3aHO HHIKE;

3) mnomaam HapyxHBIX cteH (Hc) mmepstores:

a) B TJIaHE — TI0 BHEITHEMY MEPUMETPY MEKAY HAPYKHBIM YTJIOM U OCSIMH
BHYTPEHHHX CTEH;

0) Mo BBICOTE: B MEPBOM FTakKE (B 3aBUCUMOCTH OT KOHCTPYKLHMH ITOJIa) —
WIA OT BHEIIHEH TMOBEPXHOCTH II0Jla TIO0 TPYHTY, WJIH OT TOBEPXHOCTH
MOJITOTOBKH TT0JT KOHCTPYKIIMKM TI0JIa HA JiaraxX, WK OT HWKHEW MOBEPXHOCTH
MIEPEKPBITUS HAA TIOATIONBEM HIH HEOTATLUTUBAEMBIM TTO/IBATTBHBIM TTOMEIICHAEM
JI0 YUCTOTO TOJIa BTOPOTO 3TAXKa; B CPSIAHUX ITAKAX — OT MOBEPXHOCTH TOJIA
0 TIOBEPXHOCTHA TONa CIEAYIOMIET0 JTaka; B BEPXHEM JSTake — OT
MOBEPXHOCTH TMOJIA O BEpPXa KOHCTPYKIMH YEPHAYHOTO TMEPEeKPHITHA WU
OecuepaavyHOrO TMOKPBITHA. [Ipr HEOOXOOUMOCTH OMPEACIICHUS TEILIONOTEPh
yepe3 BHYTPEHHUE OTPAKICHUS MX TIIOMAIH OEPyTCS TI0 BHY TPEHHEMY 00Mepy .

JluneliHbIe pa3Mepsl OrpaXKIAIOMNX KOHCTPYKIMKA HEOOXO0IMMO TIPEIEIATD C
touHocThi0 0,1 M, a TwTomane ¢ TodrocThio 0,1 M.
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Puc.2.1. llpaBuina oOmepa IUtomajeil OrpaXJaloNMx KOHCTPYKIMH: a - paspe3 3[aHus ¢ dep/IadHbIM
MIOKPHITHEM; O - pa3pe3 3/[aHusl ¢ COBMEITEHHBIM IIOKPHITHEM; B - IUIaH 3/@Hus; | - IO HaJl [IOBAJIOM; 2 - TIOJI
Ha Jlarax; 3 - IIoJI Ha IpyHTe.

IMpumep 2.1.

Pacyet OCHOBHBIX TEIDIOMOTEPD YePe3 OrPaAKIAIOIMNE KOHCTPYKIUY 3IaHUS.

HcxoaHaple maHHbIC

1. Ompenenuth TEIUIONMOTEPH JKHUIBIX TOMENICHWH (puc. 2.2) KBapTup,
pacnionokeHHbIX Ha riepsoM (Homep 101) u mocnemnem (Homep 501) sTakax u
TEIUIOTIOTEPH JIECTHUYHOM KieTku (Homep b). 3panme mTHITa)kHOE C
YepAaYHBIM TTIOMETLEHUEM Gy; = 0,Im .

Puc. 2.2. @parMeHT 101aHa U paspes 31aHUSI

2. Paiion ctpoutenbctBa - T. [lensza
3. ®@acan 31aHKUA OPUEHTHMPOBAH HA FOTO-3ara/l.
4. BricoTa 3Taxka h.; COCTaBIseT 2,7 M.

5. KOHCTpyKIMs MOJIOB: YTEIICHHBIE, HA TPYHTAX, HA JIarax.



6. [TokpsITHE 30aHUS - YEPAAYHOE C TEXHUYECKUM STAMKOM.

7. Koa¢dumenTtsr Teronepenayy HapyKHBIX OTPAKIACHUNA TIPUHATHL: I
CTE€HBI -k, =0,51Br/(M*-°C); I TOKPBITHA k0 =0,27Br/(v*-° C); A
YTEIIIEHHBIX TIOJIOB HA (DYHTE HA J1arax Jjid OTACIBHBIX 30H k|, =0,33Br/(m*-° C),

ko =0,18Br/(m*-° C),
k' =0,09Br/(m>-° C),
k' =0,06Br/(M” " C);

JUIi  CBETOBBIX TMPOEMOB k. =24Br/(m*-° C); 171 Hapy>KHbIX JBepeH
ks =1,23B1/(m* -7 C).

8. PacuerHas Temmeparypa BHYTPEHHErO BO3AyXa B IKWIIOH KOMHATE
t, =18°C (B yrIoBOM KOMHATe ty =20°C), HA KyXHE t, =18°C; Ha JECTHUYHOMU
KIIETKE t; =16°C ; B KOPUAOPE KBAPTHUPHI, t, =18°C

9. PacueTtHas  TeMmepartypa HapyKHOTO BO3/yXa (xomomHOM
MATHTHEBKHU) ty; =-29°C .

10. KoadurmeHT, yIUTHIBAIOINHN TTOJI0KEHUE HAPYIKHOTO OTPAKACHUS TI0
OTHOMICHUIO K HAPY’KHOMY BO3IyXy, n=1 .

ITopsanok pacuera

Pacyer OCHOBHBIX TEMJIOMOTEPh UIA KAXKIOTO TIOMEIICHUA 3OaHUA
3anmceiBaeM 1o ¢opme tadm.2.2, rpadsr 1-11.

l. BpruepurBaeM TIUIaHBI 3TaXKEH 3MaHUS C YKA3aHHEM BCEX Pa3MEpOB
(cm.pmc.2.3). Ha mmaHax 3maHWs BCE OTAIUTMBAEMBIC TTOMEMICHUS HOMEpPYyEM
TTO3TAYKHO TI0 XOAY YaCOBOM CTPEJIKH, HAYMHAS C TIOMEIIEHHUS, PACTIONOKEHHOTO
B BEpXHEM JIEBOM YTIy IiaHa 371aHus. [lepsas mmdpa cCOOTBETCTBYET HOMEPY
3Taka, ABE TIOCIEAYIONIME - HOMEPY TOMemeHus. Hanpumep, mis mepBoro
sraxka - 501, 502, 503 u T.n. JlecTHMYHBIE KJIETKH O0O3HAYAeM OOJIBIIMUMU
oyksBamu andasura A, b, B u t.a. [lannsie 3anocum B rpady 1 Tadm.2.2.

2. B rpade 2 3ammchiBaeM TeMmIlepaTypy BHYTPEHHETO BO31yXa: B KHJIOU
KOMHATe t, =18°C (B YIJIOBOM KOMHATE t, =20°C); HA JICCTHUYHOMU KIIETKE
ty =16°C ; HA KyXHE t, =18°C.

B rpade 3 ykaszpiBaem ycimoBHOE oOo3HaueHue orpaxaeHus: HC -
HapyxkHast creHa; BC - BHyTtpeHHsss creHa;, /O - OKHO C JBOMHBIM
ocrexnenuem; OO - okHO ¢ onMHAPHBIM ocTekineHueM; b/l - 6amkoHHas TBEpS;
IIt - moronok; Iln - mon; JAH - nBepwp Hapy:kHas; Ila;n, ;MM - OOJ MO
30HaM.

4. B rpade 4 orMeuaeM OPHEHTALMIO KAXKIOTO BEPTUKAIBHOTO HAPYIKHOTO
orpaxxnenust riomernienus (HC, JI0) mo cropoHam cBera B 3aBHCHUMOCTH OT
opueHTaIMH (pacana 37aHU HA FOTO-3ara/I.

5. B rpade 5 ¢ yuyerom mpaBunm oOMepa ykaseiBaeM pasMmepbl (a x b)
HapyKHBbIX OrpakaeHui ¢ TouHOoCcThiO 10 0,1 M. Hanmpumep, B momemenuu 101
pazMepbl Hapy:KHOW CTeHbl, opueHTMpoBaHHOW Ha lO-3 cocrasmsaroT 4,5x2,96,
Ha FO-3 - 8,4x2,96, pasmepsl okHa opueHTUpoBaHHOTO Ha FO-3, - 1,8x1,4 u 1.1



[Tome1, pacionOXeHHBIE HA TPYHTE, Pa3AesieM Ha 30HBI; 3aIUCHIBAEM Pa3MEpPHI
TEX 30H, KOTOPhIE HAXOJATCA B JAHHOM TIOMEHICHWH (CM. aajnee mipumep 2). B
nomenieHuu 501 pa3mepsl notonka pasHsl 3,8x7,7.

6. B rpade 6 ykazpiBaem 1UIONIa 1M HAPYKHBIX OTPAKACHUM C TOYHOCTBIO 10
0,1 m°.

7. B rpade 7 3ammcbiBaeM pacueTHYIO TEMIIEPATypy HAPYyKHOT'O BO3ayXa s
r. [lewssl, paBHyHO pacyeTHOM TeMmeparype XOJIOJHOW IATUIHEBKHU
ty —tyg =—29°C.

8. B rpade 8 mpocTaBnseM pacyeTHYIO pa3HOCTh TEMITEPATy Pbl BHY TPEHHETO
W HaApY’>KHOTO BO3/AyXa, PaBHYKO tg—t,;=18-(-29)=47"C, WM I YTJIOBBIX
KOMHAT t, —t,; =20 —(-29)=49°C.

9. B rtpade 9 3ammceiBaeM KOIPPHUIIMEHTH, YTOUHSIONIME PACUETHYIO
Pa3HOCTh TEMIIEPATypPHl (I OTPAKACHHA, COTPUKACAIONIMXCA C HAPYKHBIM
BO3JIyXOM n=1).

10. B rpade 10 ykaszpiBaem K03 HHUIMEHTH TEIIOTICPEIaYM OTPAKAAFOTITX
KOHCTPYKLMWA CTCHKH, TOKPBITHSA, TI0JIOB, HAPYKHBIX JIBEPEH, NMPUBEICHHBIC B
WCXOOHBIX JaHHBIX (KO3((HIMEHT TEeruonepeayd CBETOBBIX IPOEMOB
TIPUHUMAETCS M3 YCIOBHUSA: €CIIM MPU PacdyeTe TEIUIONOTEPh U3 TUIOIMAIN CTEHBI
HE BBIYMTACTCS IO ab OKHa, TO k) =kox —Kers T.C.
Kok '=2,4-0,51=1,89Br/(m> - C)).

11. B rpade 11 3ammceiBaeM OCHOBHBIE TEIUIONOTEPH HYEpPE3 KaKIOE
HAapYKHOE OTPAKICHUE TIOMEIICHHUS.

2.3. OcHOBHbBIE IOTEPH TEILIOTHI Yepe3 yTeIUIeHHbIe MOJIbI
HA IPYHTE | Jiarax.

Ilepeqaya TemyoOTHl M3 TMOMEIIEHUS HWKHErO 3Ta)Ka 4epe3 KOHCTPYKLHIO
10JIa SBJISAETCS CIIOMKHBIM TIPOLIECCOM. YUMTHIBAas CPABHUTEIBHO HEOOIBIION
YACTBHBIA BEC TETUIOTIOTEPh YEpe3 IOJ B OOIMIMX TETUIOTIOTEPAX ITOMEIIEHHH,
MPUMEHAIOT YNPOUIEHHYI0 METOAMKY pacyeTa. Teruonorepu uepe3 IO,
PACIIOJIOKEHHBIM Ha TPYHTE, PACCUUTHIBAIOT IO 30HaM. JlJI1 3TOro MOBEPXHOCTh
1oJ1a ACJIAT Ha TIOJIOCH HIMPUHOM 2 M, TIapaJuIeNIbHbIE HAPYKHBIM CTEHaM (CM.
puc. 3). Ilonocy, Ommkaly 0 K HApYKHOM CTEHE, 0003HAYAIOT TIEPBOM 30HOM,
CIEIYIONIME IBE MOJOCHI BTOPOM U TPETHEW, 4 OCTATBHYIO MOBEPXHOCTH 1071 —
YETBEPTOU 30HOM.

L s |
2 . b .

Puc. 2.3. CxeMa pacrionoxeHus 30H



Pacyer temmonoTepp KaxkaoW 30HOHM TIPOM3BOMAT 1O ¢opmyne (2.2),
npuarMasn n=1,0. Kos¢d¢puumenr renmnonepenaun orpakaeHus OTPEIESIAIOT KaK
k=1/Romp. 3a BemmuumHy R,;, DIPUHUMAIOT YCIOBHOE CONPOTHUBICHHE
TEIUIOTIEpeiaye, KOTOPOE UIA KAXIOW 30HBI HEYTEIUDICHHOTO TIoNia OepyT
paBHbIM: i | 30ub1 Ry =2,1; nms 11 30ub1 Ry =4,3; nns 11 30mb1 Ry =8,6; mns
IV 30mb1 R, = 14,2 °C M*/Br.

Ecmy B KOHCTpYKIIMM 110714, PACHIOJIOKEHHOM HEMOCPEACTBEHHO HA TPYHTE,
WMEIOTCS CJIOU MaTEPHUAIOB, TEIUIONMPOBOAHOCTh KOTOPBIX MEHbIIIE 1,2, TO Tako
MON HAa3bIBAIOT YTEIUICHHbIM. TEepMHUUYECKUE COMPOTUBICHUS YTEIUIAIOIIMX
CIIOEB B KAXKJIOW 30HE MPUOABJIAIOT K COMPOTHBICHUAM RHIT Tak, 4TO yCIIOBHOE
COMNPOTUBJICHUE TEIUIONEPENAaYe KaKAOM 30HBI YTEIUIEHHOro mnona Ry
OKa3bIBAETCS PABHBIM

Ryn = Ryn + Zdyc /Aye (2.3)
rnie R.,, — compoTmBieHuwe TeIUIONEpenade  HEYTEIUIEWHOTO  Ioja
COOTBETCTBYIOIEH 30HBI; Oy U Ay — TONIIMHA U TEIUIONPOBOIHOCTb

YTEIUISIOIHNX CIIOEB,

Termonorepu 4epes3 MONBI MO JaraM PAaCcCUMUTHIBAIOTCS TAKKE IO 30HAM,
TOJIBKO YCJIOBHOE COIPOTHUBIICHUE TEILIONEPeaave KakA0U 30HBI I10JIA 110 JIaram
R, nmpuaMMaeTca paBHbIM

R.=1,18 Ry, (2.4)

rae Ry, — BenuuuHa, noaydeHHas no ¢opmyse (2.3) ¢ y4eToM yTEIUIAIOMMX
CIOeB. 3/1eCh B KayeCTBE YTEIUMIOMIMX CJIOEB YYWUTHIBAIOT BO3AYyLIHYIO
MPOCIIOWKY Y HACTHII T10 J1aram.

IloBepxHOCTH TIONA B MEPBOM 30HE, MPUMBIKAOIIENW K HAPYKHOMY YTIIy,
MMEET MOBBILIEHHBIE TEIUIONOTEPHU, MO3TOMY €€ IUIOWAanb pasMepoM 2X2Mm
VYUTBIBAETCS TIPH OTIPEACIICHAN OOIIEH TUIOIAIM TIEPBOM 30HBI TBAKIBI.

[TogzeMHBlE YacTU HapyKHBIX CTEH PaccMaTpUBAIOTCA IIPM  pacyeTe
TEIUIOTIOTEPh KaK TMPOJOKEHHE Tojia. Pa30mMBKa Ha TOJOCHI — 30HBI B 3TOM
Cllyyae AenaeTcs OT YPOBHA 3€MJIM IO MOBEPXHOCTH MOA3EMHOM YacTU CTEH M
Jlajgee Mo ToJy. YCJIOBHBIE COIPOTHUBIIEHMA TEIIoNepenadye i 30H B 3TOM
CIly4yae MPUHUMAIOTCS U PACCUMTBHIBAIOTCA TAK K€, KaK JUIsl YTEIUIEHHOTO Moja
MPY HAJIMYUM YTETUIAIOMIMX CIIOEB, KOTOPBIMH B JJAHHOM CJy4ae ABJISIOTCA CIOU
KOHCTPYKLIUH CTEHBI.

IIpumep 2.2. Pacuer 0CHOBHBIX TEIUIONOTEPHh Yepe3 yTeILUIeHHbIE T0JIbI,
pacnoJio:keHHbIe HA IPYHTE HA Jarax.

Hcxonasle naHHbie

Onpenenuthy TEIUIONOTEPH Yepe3 mojbl Kumo komHatel NelO1 (cm. pwc.
2.2). @parMeHT IUaHa C yKa3aHWEM pa3MEpPOB HAPYKHBIX OrpakJAcHUH U
OTIENBHBIX 30H TTOJIOB TMIOKa3aH Ha puc.2.4. PalloHbI CTPOUTENHCTBA, PACUECTHBIC
TEMIIEPATYPbl HAPYKHOTO M BHYTPEHHETO BO3AyXa, 3HAYEHUS KO3 (HIMeHTa



TEIUIONEPENAYM OTACIIBHBIX 30H YTEIUICHHBIX TI0JIOB HA Jlarax MPUBEICHBI B
WUCXOIHBIX JAHHBIX K TIpUMeEpy 1.

i:q

=102
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Puc. 4. PacnonoxeHue 30H IIOJIOB B KMI0M KOMHATE

ITopsaok pacuera

Pacuer Ttermonoreps depe3 TONBI I KAXKIOTO TIOMEIIEHUS 3IaHUs
3anmceiBaeM 1o ¢opme tadi.2.2, rpadsr [-11.

1. BeryepumBaeMm 1laH TEPBOTO JTaka 374aHus B Macmrade 1:100 ¢
yKa3aHUEM BCeX pa3MepoB (cMm. puc.13) W HAHOCHM PACITONIOKEHUE BCEX
YeThIpex 30H (cM. puc.14, a).

2. B rpade 3 ykaspiBaeM ycCI0oBHOE OOO3HAYECHHE OTHEIBHBIX 30H TIOJIOB
I Iy ¢ q. Hampumep, B xunoii komuare 101 (puc.15) pasmemarorcs
TOJIBKO TIEPBAasi ¥ YaCTh BTOPOU 30HBL.

3. B rpade 5 zarmceiBaeM pasMeppl KaKIOW 30HBI, PACTIOIOKECHHOW B
JAaHHOM noMereHnd. Hanpumep, pasmepsl nepBoi 30HbI cocTaBisitoT 2,0x7,72
u 2,0x3,82, a BTopoi 30HbI - 1,82x5,72. PacueTsl mpoU3BOAATCS C TOUHOCTHIO
o 0,1 m.

4. B rpade 6 yka3piBaeM IUIOMA/M KAXKI0H 30HBI ¢ TOUHOCTBIO 10 0,1 A,

5. B rpade 10 zammceiBaem 3HaueHUs KO3(DUIMEHTA TETIIONEPEIAYH TS

I _ 2 0 . m_ 2 0
Kancoi 30Hs1. Harpumep, Knr' = 0.33BT/(e* - O ks =0.18Br/(” - C)

2.4. lo6aBo4YHBbIE TEIIONOTEPH Yepe3 OrpaKaAeHusl.

OCHOBHBIE TETUIOTIOTEPH Yepe3 OTPaKIACHUS, MOACYHUTAHHBIE TI0 (opMyIie
(2), yacTO OKa3BIBAFOTCS MEHBIIE NCHCTBUTEIHHBIX TEIUIOMOTEPH, TAK KaK ITPH
STOM HE YYWTHIBACTCA BIMSHUE HA TPOIECC HEKOTOPhIX ¢akropos. [lorepu
TEIUIOTHl MOTYT 3aMETHO W3MEHAThCA TIOJI BIMAHUEM WHPUIBTpAIMH U
SKC(HUIBTPALIMN BO3IyXa YePe3 TONILY OTPAKACHHUM M IIENTH B HUX, a TAKKE O
JIEWCTBUEM OOJIyYEHUsI COJTHIIEM W «OTPHIIATCIIFHOTO» W3JIyUYEHHUS BHEITHEH
MOBEPXHOCTH OTPAXKICHHWH B CTOPOHY HEOOCBOAA. TemnonoTepy MOMEMICHUS B
IIEJIOM MOTYT BO3PACTH 34 CUET U3MEHEHUS TEMIIEPATYPhI TI0 BHICOTE, BPHIBAHUS
XOJIOJTHOTO BO3/AyXa Yepe3 OTKPHIBAEMBIE TIPOEMBI U TIP.



OTH JOTIOTHUTEIFHBIE TIOTEPH TETUIOTH OOBIYHO YUYHTBHIBAIOT JOOABKAMH K
OCHOBHBIM TeTUTONIOTEPAM. BenwunnHa m00aBOK M YCIOBHOE HMX MACIIEHHE TIO
onpeAeNIomuM (HakTopaM CIeayIOIre:

1) moGaBka Ha OpPHEHTAIMIO TIO CTOPOHAM TOPH30HTA AENIAETCS Ha BCE
Hapy»XHbI€ BEPTUKANbHBIE (MPOCKUMM HA BEPTHKAIb) W  HAKIOHHBIC
orpakaeHus. Benwuniel 100aBok OepyTCs B COOTBETCTBHU CO CXEMOM Ha pHC.
5; nns OOIIECTBEHHBIX, AAMHHHUCTPATHBHO-OBITOBBIX M TIPOW3BOJCTBEHHBIX
3aHWH TIPU HATUYWW ABYX HAPYKHBIX CT€H U 0ojee T00aBKHM HAa OPUECHTALIUIO
MO CTOPOHAM Tropu30HTA yBenauuuBaroTcad Ha 0,05 Ha KakAayro CTEHy, ABEPh U
OKHO, €CJIM OJTHO M3 OTPaKIECHMIH 00pAaIlIeHO Ha CEBEP, BOCTOK, CEBEPO-BOCTOK H
cesepo-zanan u 0,1 - B Opyrux ciyyasx; B YIJIOBbIX TTOMEIIEHUAX IKHITBIX
3/1aHUM MOBBIIIAIOT PACUETHYIO TEMIIEPATy Py BHYTPEHHETO Bo3ayxa Ha 2 °C.

B TumnoBsIx mipoekTax 3t q00aBKu puHUMAaroTcs B pazmepe 0,08 nipu ogHOM
Hapy»XHOW cTeHe B moMemeHuu 1 0,13 mipu 1Byx U 0oJniee CTeHaX B TTOMEIECHUH
(KpoMe JKUITBIX 3/TaHUN );

Puc. 5. Cxema pacnpeseneHus 1o0aBOK B JOIX €IMHUIHI K OCHOBHBIM
TEIUIONOTEPSIM Ha OPHUSHTAITHIO HAPYKHBIX OTPaKJICHUN IO CTOPOHAM TOPU30HTA

I[pumep 2.3. Pacder 10n0JTHATETHHBIX TEILVIONOTEPh HA OPHEHTAITHIO

Hcxonasle naHHbie

1. Onpenenvte NOMOJHUTENBHBIE TEIUIONMOTEPH HA OPHUEHTALIMIO Yepes3
BEPTUKAIBbHBIE HAPY KHBIE OTPAKACHHS KUI0W KoMHaTh HoMmep 101 (cm. puc.2).

2. ®acan 3maHAA OPUEHTUPOBAH HA FOT0-3armaj.

ITopsaok pacuera

PacyeTr OOMOMHUTENBHBIX TEIUIONIOTEPh HA OPHEHTALMIO OTICIBHBIX
BEPTUKAIBHBIX OTPAKACHUN [T KAKAOTO TOMEIIECHUS 31aHUS 3aIllMChIBAEM IO
¢dopme Tadm.22 (rpadsr 4 u 12).

1. B rpade 4 3amiucsiBaeM OPHEHTALMIO KAKIOTO BEPTUKAITBHOTO HAPYKHOTO
orpaxaenus nomemieHuss NelOl 1o cropoHam cBeTa ¢ y4e€TOM OpPUEHTALIUU
dacama va FO-3. Harmpumep, ogna Hapy»xHas crena HC opuentuposana Ha FO-3,
apyras HC - Ha lO-B u

ceeroBoi nipoeM J1O - Ha FO-3.

2. OnpenensieM 3HaueHue kodpdurmenrta 100aBOK HA OPUESHTAIMIO (CM. PHC.
5). Hanpumep, nst opueHTanmu cteHsl M okHa Ha 10-3 B, =0, nst opueHTtamm
crensl Ha }O-B B, =0,05.



3. B rpade 12 3amuceiBaeM BEIMYWHY JOTIOJHUTEIBHBIX TEIUIOTIOTEPH JUIA
KaKIOTO BEPTUKAIBHOTO OTpaKACHUA. Harmpumep, Ui OpUeHTAllMK CTEHBI Ha
IO-B senmruuna Q,,,=1135 x 0,05 = 56 Br.

2) mIA TOPU3OHTAIBHO PACTIONOKEHHBIX OTPAKICHWH TO0AaBKa B pasMepe
0,05 BBOOMTCA TONBKO I HEOOOTPEBAEMBIX TIOJIOB TIEPBOTO JTaKa HaA
XOJIOTHBIMHM TIOJTIONIbSMH 37IaHWKW B MECTHOCTSX C PAacCYeTHOM TeMIIepaTrypou
Hapy»XHOTO Bo3ayxa (maTuaHeBkH ) Munyc 40 °C 1 HUKE;

3) moGaBka Ha BpPHIBAHWE XOJIOJTHOTO BO3AyXa Yepe3 HApyIKHbIC ABepH (HE
00OpyIOBaHHBIE BO3AYINHBIMA 3aBECAMH) TIPH HMX KPAaTKOBPEMEHHOM
OTKPBIBAHMM TIPY BBICOTE 31aHuUs H, M.

Jlis TpOMHBIX ABEpeH ¢ AByMs TaMOypaMH J00aBKa MPUHUMAETCA B pa3Mepe
Bz =0,2 H, mns nBotiHbIX nepeii ¢ TamOypamu — 0,27 H, utst ABOMHBIX ABEpE
0e3 TamOypa — 0,34H, mns omuHapubeix asepert — 0,22H. Jlna Hapy:kHBIX
BOPOT MPH OTCYTCTBUM TaMOypa M BO3IYIIHO-TETIOBBIX 3aBEC HA/I0aBKa paBHA
3, ipu HaMumMK TamOypa — 1.

B oOmiecTBeHHBIX 31aHUAX YacTO€ OTKPBIBAHWE ABEPEH TaKkKe HWHOTAA
PEKOMEH/TyeTCS YYUTHIBATh BBEACHHEM OTIOJHUTEIBHBIX TOOABOK B pasMepe

Bop = 4-5;

IIpumep 2.4. Pacyer AONOITHUTEIBHBIX TEIUVIONOTEPb HA OTKPbIBAHHE
HaPY/KHBIX JABepeil

Hcxonasle naHHbie

1 . BelYMCIUTD OTOJHUTENBHBIE TEIUIONOTEPU HA HArpPEeBaHUE XOJIOJIHOIO
BO3/IyXa, BPBIBAIOLIETOCA MPU OTKPHIBAHWHU HAPYKHBIX ABEPEN JTECTHUUHOM
KIIETKU b T THATaX)HOTO JKHITOTOo IoMa (CM. puc. 2). ;

2. Bricora 3nanmna H= 13,6 M.

3. KoHCTpyKLMsI BXOJHBIX ABEPEH JIECTHUYHOM KIETKU: JBOMHBIEC IBEPU C
TaMOyPOM.

ITopsaok pacuera

Pacuer  AOMNOAHUTENBHBIX  TEIUIONOTEPh  HA  OTKPBIBAHHWE JBEpPEH
JIECTHAYHOM KJIETKH 3anuchiBaeMoe popme tadm. 1.2, rpada 14.

B rpapy 14 3ammceiBaeM BenmMuMHY [00aBOYHBIX TETUIOTIOTEPh HAa
OTKPBIBAHUE HAPYKHBIX OBEPEA JIECTHUYHOU KIIETKH. Hanpumep, msa
HapykHOU ABepu 3HadeHue Q, y,=208 (0,27x13,6) = 764 Br.

JloGaBKHM Ha BBICOTY I TIOMEIIEHWH BbicOTOM Oonee 4 m pasubl 0.02 Ha
KaKIOBIA METP BBICOTHI CTEH cBepx 4 M, HO He Oonee 0.15. Dra HamOaBka
VYUTHIBAET YBEIIMUCHUE TEIUIOTIOTEPh B BEPXHEH YacTH TOMEMICHHA, TaK Kak
Temriepatypa Bo3ayxa Bo3pactaeT ¢ BbicoTod. B CHull 2.04.05-86 »sta
KaTreropus J00aBOK OTCYTCTBYET. B BBICOKMX MOMEIIEHUAX ACTAIOT CIIELUAIIb-
HBIM pacyeT pacrpeneiieHus TEMIIEpPaTypbl IO BBICOTE, B COOTBETCTBHH C
KOTOPBIM ~ OTIPEJENSAIOT TETUIOTIOTEPH dYepe3 CTeHBl W TOKphITHA. Jlnd
JIECTHUYHBIX KJIETOK JT00aBKa Ha BHICOTY HE PUHUMACTCH.



2.5. JlonoiHUTe/IbHbIE OBITOBBIE TEILIONOCTYIUIEHUsI B NMOMeIeHUs

[Ipu pacyere TEMIOBOM MOIMHOCTH CHUCTEM OTOIUIEHUA HEOOXOIUMO
VYUTBIBATh PEryJSpHBIE OBITOBBIE TEIDIOMOCTYIDICHUS B TIOMEIIEHUA OT
ANEKTPUYECKUX TIPUOOPOB, OCBEMICHUS, TEXHOJOTHYECKOTO OOOPYIOBAHUS,
KOMMYHHKAIIMH, MaTEPHUaJIOB, TENa YeJIOBEKA W APYTHUX UCTOYHHUKOB. [IpH 3TOM
3HAYEHUs OBITOBBIX TEIUIOBBIACIICHWH, TOCTYMAIOMMWUX B KOMHATBHI M KyXHH
JKUJIBIX JIOMOB, ClielyeT MpuHUMaTh B KoiaumdectBe 10 BT Ha 1 M’ IUIOMIAIH
nona.

PacyeT mo0aBOYHBIX OBITOBBIX TEIUIOMOCTYIUICHHM 3alMCHIBAIOT TI0 (popme
Tabdm.2.4.

Ipumep 2.5.

Pacuer nonoTHUTETbHBIX OBITOBBIX TEILIONOCTYIIEHHII B TOMeEIIeHHE.

Hcxonasle naHHbie

1. BblUMCIUTE JOTIONHUTEIBHBIE OBITOBBIE TEIUIOTIOCTYTUICHUS B JKHITYIO
koMmHaty Homep 101 (cm.puc. 2).

2. IInomiaap 1moma >kumoi KOMHATel A, =29,5 M2.

ITopsaok pacuera

PacyeT MOTIOTHUTENPHBIX OBITOBBIX TEIUIOTIOCTYIUIEHHA Ui  KaKIOTO
TTOMEICHUS 3/TaHUs 3arrMchiBaeM 1o gpopme tadom.2.3, rpada 19.

B rtpage 1 zammceiBaeM = BETMUHMHY ~— JOOABOYHBIX  OBITOBBIX
TEIUIONIOCTYIUIEHMA 1A BCEX  MOMEHICHWWA  3JaHuA. Hanpumep
10x29,5=300 Br.

2.6./100aBo4YHbIE MOTEPH TEILIOTHI HA HATPeBaHUe HHPUIbTPYIOLIErocs
HAPY:KHOT'0 BO3AyXAa.
1. Pacxon termoter Q;, BT, Ha HarpeBaHue WH(PUIBTPYIOMIETOCS BO3IyXa
cnenyeT onpeaensaTh mo Gopmyne

Qi = 0,28 > Gi C(tp - ti)k, (25)

rne G; - pacxon WHQWIBTPYIOMIETOCS BO3/yXa, KI/4, Yepe3 OTPaKIAOIINC
KOHCTPYKIIMMA TIOMEIICHUSA; C - YACNbHAiA TEIJIOEMKOCTh BO3/yXa, paBHas |
kJlx/(xr-°C); t,, ti - pacueTHble Temmeparypsl Bozayxa, °C, COOTBETCTBEHHO B
MTOMETIEHNH (CPEIHsASA C yYeTOM TIOBBIIIEHUS U TIOMEIICHUM BBICOTOM Ooee 4
M) W HApy»XHOTO BO3AyxXa B XOJNOAHBIA mepuon roxa (mapamerpsl b); k -
KO3 (PULIMEHT ydeTa BIUSHUS BCTPEYHOTO TETUIOBOTO TMOTOKA B KOHCTPYKIIHAX,
paBHbIii 0,7 A1 CTHIKOB MAHEIEH CTEH U OKOH C TPOMHBIMHU Tieperieramu, 0,8 -
JUISI OKOH W OaTKOHHBIX JBEpEH C pa3aenbHbIMH mepervieTamMud u 1,0 - s
OJIMHAPHBIX OKOH, OKOH M OAJIKOHHBIX IBEPEH CO CIIAPEHHBIMHU TIEPETUICTAaMH H
OTKPBITBIX TIPOEMOB.

Pacxon wHumpTpyromerocs Bo3ayxa B mnioMenieHun Gj, Kr/4, dYepes
HETUTOTHOCTH HAPYKHBIX OTPAKACHHUN CIIETyeT OMPEaenaTh Mo hopMyie

Gi=0,216 = A; Ap”®” /Ry + T A> Gy (Api/Apy)™® + 3456 = A; Ap” +
+0,5 Z 1 Api/Ap;,



rae Ay, A, - TIUIONAAM HAPYXKHBIX OTPAKIAIONIMX KOHCTPYKLUH, Mz,
COOTBETCTBEHHO CBETOBBIX TIPOEMOB (OKOH, OAanKOHHBIX ABepe, (oHaper) u
JNPYyTUX OTPaXACHUM; A; - IUIOMIAAb IMIENCH, HEIUIOTHOCTEW W TIPOEMOB B
HapYXHBIX OTPAKIAIONIMX KOHCTPYKUMAX; Ap;, Ap, - pacueTrHas pa3HOCTb
MEXTy JABICHHUAMH HA HAPYKHOW M BHYTPEHHEW MOBEPXHOCTIAX OIPAMKTAFOIIIAX
KOHCTPYKIIMA COOTBETCTBEHHO Ha pacueTHoM 3taxke mpu Ap; = 10 Ila; R, -
CONPOTUBIIGHHE  BO3MyXONpOHMUAHMIO, M -u-lla/kr; Gy - HOpMaTHBHAs
BO3/LyXOMPOHHULIAEMOCTh HAPYKHBIX OIPaXIAFOIIMX KOHCTPYKLWMH, Kr/(Mm>u); | -
JUTMHA CTHIKOB CTEHOBBIX TTAHEJIEH, M.

PacueTHas pasHOCTP MEKIy [JABJICHUSAMHM HAa HApy)KHOM M BHYTPEHHEU
MOBEPXHOCTAX KaXIAOW orpaxnaromiert koHcTpykimu Ap;, Ila, npunmmaetcs
MOCJIE ONPEACIECHHS YCIIOBHO-MTOCTOAHHOIO JIABJIEHUA BO3yXa B 3[IaHUH Py, 112
(oTOKIECTBIACTCA C JABICHUAMH HA BHYTPEHHHMX ITOBEPXHOCTAX HApy KHBIX
OTPAKIAIONIMX KOHCTPYKIMI), HA OCHOBE PAaBEHCTBA pacxoja BO3AyXa,
MOCTYMArOMIETO B 3manue XG;, KT/4, U yIansieMoro u3 Hero XG.y, KI/4, 3a cCUeT
TETUIOBOTO M BETPOBOTO JABIICHHWH M AUCOANTAHCA PACXOA0B MEXKIY T10/1aBaEMbIM
W yJasieMbIM BO3AyXOM CHCTEMaMM BEHTWALIMM C HCKYCCTBEHHBIM
MO0y KIEHUEM M PACXOAYEMOTO Ha TEXHOJOTUIECKUE HYHKIbI.

PacueTHas pasHOCTh maBneHui Ap;, onpenensercs no popmyie

Api = (H- 1) (i - 1) + 0.5 pi V¥ (Cen - Cep) ki - Pims (2.6)

rae H - BeicoTa 30aHuA, M, OT yPOBHSA CPEIHEU INIAHUPOBOYHOM OTMETKH 3E€MJIHA
JI0 BEpXa KapHHU3a, LIEHTPA BBITSHKHBIX OTBEPCTHH (DOHAPS WIIMA YCThS MIAXTHI; h;
- pacdeTHas BBICOTA, M, OT YPOBHS 3€MJIM 10 BEpXa OKOH, OATKOHHBIX JIBEPEH,
JIBEpEH, BOPOT, IPOEMOB MWIM [0 OCH TOPU3OHTAIBHBIX M CEPEIAUHBI
BEPTUKAIBHBIX CTBIKOB CTEHOBBIX MaHeNeH; Vi, Y, - yAenbHbId Bec, H/m,
COOTBETCTBEHHO HAPYKHOTO BO3yXa M BO3AyXa B IIOMEICHUM, ONPEAEIEMBIN

o popmye
3463
y=Q73+1); (2.7)

pi - IUIOTHOCTh HAPYKHOTO BO3AyXa, KI/M’; V - CKOPOCTh BeTpa, M/C,
MPUHUMAEeMas 10 O00s3aTEIbHOMY TIPHJIOKEHHIO 8 W B COOTBETCTBHM C 11.3.2
CHull 2.04.05-91*; cCcp, Cep - adpOAMHAMHYECKHE  KO3(D(QUIMEHTHI
COOTBETCTBEHHO 151 HABETPEHHOM M TTOABETPEHHON MOBEPXHOCTEN OTrPaKACHUN
3ganua (C., = 0,8, ¢, = -0,6) ; ki - kospduupeHT yuyera H3MEHEHMA
CKOPOCTHOTO JaBJE€HMA BeTpa B 3aBUCUMOCTH OT BBICOTHI  3JaHMA,
MIPUHUMAEMBIHN 110 Ta0II. ........... ; Pint - YCIOBHO-MIOCTOSTHHOE TABJIEHUE BO3yXa
B 31aHuu, I1a.

Pacxon Ttemmoter Q;, BT, Ha HarpeBaHne WHOQUIBTPYIOMIETOCS BO3AyXa B
TTOMEMICHUSAX KAIBIX UM OOMICCTBEHHBIX 3/TAHHMM TPU €CTECTBEHHOM BBITSIKHOMU
BEHTWIALIMM, HE KOMIICHCUPYEMOIO IIOAOTPETHIM IPUTOYHBIM BO3IyXOM,
CIIeTyeT PUHUMATh PABHBIM OOJIBINEH U3 BEIMYWH, MOTYUYSHHBIX 110 PACUETY TI0
dopmynam (2.5) u (2.8):




Qi =0,28 L, p c(t, - t)k, (2.8)

rae L, - pacxona ygansemMoro Bo3ayxa, M3/‘l, HE KOMIICHCUPYEMBIXA MOJOTPETHIM
MPUTOYHBIM BO3AYXOM; ISl KUJIBIX 3JAHUM - yACIbHBIA HOPMATUBHBIN pacxon 3
M /a Ha | M* KUIbIX MOMEIEHUH; P - TDIOTHOCTh BO3AyXa B MOMEIICHUH, KI/MC.

Tadomma 2.1.
KoaddumenT yuera msmeHeHus1 CKOPOCTHOTO JIABJICHHS BETPA IO BBICOTE
Beicora Kooddrmienr k119 pasHbIX THIIOB MECTHOCTA
3JaHUsI HAJ
TIOBEPXHOCTD | Io0epekbe MOpel, | TOpOJCKHe TePPUTOPHH, | TOPOJICKUE PafiOHbI ¢
1O 3eMITH 03ep u Bo;:[oxpa— JICCHBIC MAaCCHUBBI U /:[pyrI/Ie SacmOm(e 3JaHISAMHA
HWIIT, ITCTBIHY, | MECTHOCTH, PABHOMEPHO Jo 25M
CTCIIH, JICCOCTCIIN, HOKpBITI/Ie HpeHﬂTCTBI/IﬂNH/I
TYHJIPBI BBICOTOH 10 10 M
<5 075 0,50 0.40
10 1,00 0,65 0.40
20 1,25 0,85 0,55
40 150 1.10 0.80
60 1,70 130 1,00
80 1.85 145 115
100 2,00 1,60 125
150 225 1.90 1,55
200 245 2.10 1,80
250 265 230 2,00
300 275 2.50 220
350 275 2.75 235
>480 275 275 275

I[Ipumeuanua: 1. MakcumanpHbIii pacxoJ TEIUIOTHI HAa HarpeBaHUE
Hapy»XHOTO BO3AyXa CJIEAyeT YYHTHIBATh I KAKAOTO TIOMEIIEHUS TIpH
HamOoJee HeONarompusATHOM [Jii HETO HampaBieHweM Berpa. llpm pacuere
TEIUIOBOM HArpy3KM 3JaHUs C aBTOMATUYECKMM PETyJIMPOBAHHUEM PACXOJ
TEIUIOTBI HAa  MHQWIBTpALMIO CleAyeT [pUHUMATh IIpU  Haubomee
HEOJIaronpusATHOM HAIPaBJICHUM BETPa [T BCETO 30aHMUA.

2. UadumpTpanmo Bo3ayxa B MIOMEIICHAHA YePe3 CTHIKKA CTEHOBBIX TAHEIEH
CIIEZTyE€T YUUTHIBATh TONBKO TS KMIIBIX 3TaHHM.



OCHOBHBIE U ,Z[O6aBOqHI:Ie MOTCPH TCIJIOTEI.

Tabauna 2.2.
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TaGmuma 2.3.
Pacxox TermioTsl Ha HarpeBaHne HHPIIBTPY FOIIErocs BO3AyXa.
Tem-pa PaznocTh VY nenpHBIA
L IImomanp
Ne momermenust BHYT-TO TeMIIepar 0,28 ¢« pacxon OKOH 0;,Br
BO3JlyXa yp BO3JIyXa
1 2 3 4 5 7
Tabmuma 2.4
TemroBoii OanaHc MOMEIIESHMIA.
Howmep moM-st Qs , Br Qs , Br 0O, Br Q. , Br Onp , Br
1 2 3 4 5 6

2.7. 3apauun u ynpakHeHuUsl.

1. OnpenenuTb OCHOBHBIE TEILIONOTEPH sl OOBEKTA PACTIONIOKEHHOTO B
ropone N (HasHaueHne U Ne O00BEKTa CM. TP

COOTBETCTBYET HOMEPY B CIIMCKE TPYTITHI ).
2. Onpenenuth NOOABOYHBIE TETUIOMOTEPH sl OOBEKTA PACTIONOKEHHOTO
1, HOMEp 3amaHus

B ropone N (Ha3HaueHne W Ne oOBeKTa CM. TIPUIL

COOTBETCTBYET HOMEPY B CITMCKE TPYTIIIHI ).

3. OnpenenuTh TEIUIOBYO MONTHOCTh CHCTEMBI OTOTUICHUS IS OOBEKTa
pacrioyioxeHHoro B ropoae N (HazHaueHue u Ne oObekTa cM. Tipui. 1, HOMep
3aJIaHUS COOTBETCTBYET HOMEPY B CIIMCKE TPYIIIHI ).

I, HOMep 3amaHus




3. PACUET MOCTYILIEHUS B IOMEIEHUE BPEJHBIX
BEIECTB

3.1. Pac4yeT nmocTyivieHHii TemJIOThl B IIOMeLIeHHs
3.1.1.TennonocTyiuieHus1 OT JII0Ae

Ot mozael B TIOMEIIEHUs TOCTYTAeT ABHAS TEIUIOTa (3a CYET JIyYHCTO-
KOHBEKTHUBHOTO TEIJIOOOMEHA C BO3/IyXOM M MOBEPXHOCTAMH TOMEIICHUS) U
CKpBITasd TEIUIOTa (BBLAEIAEMAs C BIArod BBIABIXaEMOTO BO3AyXa WU 3a CUET
WCTIApeHUH C TOBEPXHOCTH KOkH). [lomHas Termmora paBHa cymMMme SBHOW M
CKPBITOM TEIUIOTHL. TEIIOMOCTYIIEHUsT OT JIIOACH ONpPeAcssIIOTCA TEIo-
MPOTyKIIUEH, 3aBUCAIIEN OT TAKECTH BBITIOIHAEMOUW padOTHI; TEMIIEPATYPOH U
BJIQ)KHOCTBIO OKPYKaroIIEero BO3/yXa, ero MOABUKHOCTBIO;
TEIUION3O0JIUPYIOIIUMH CBOMCTBAMM OBl U €€ MapONPOHULIAEMOCTBIO;
OCOOEHHOCTSMHM TEPMOPETYJSLIMA CAMOTO YEJIOBEKA. | eIuionpo yKIus
YEJIOBEKA U €T0 CIIOCOOHOCTh K TEPMOPETYJISALIMU 3aBUCAT OT T10JIa U BO3pacTa.

Qnon = QﬂB + QCK) (3 1)

Ow=3,6qw'n;  Quon= 3,6" Guox'n,
ri€ Ouox »Ous,Ocx — TETUIOBBIAETEHHS OT JIOAEH COOTBETCTBEHHO TMOJIHEIE,
ABHBIE, CKPBITBIE K/[DiC / 4

Qo> sz — TETUIOBBIICTICHUS OJHUM YEJIOBEKOM (COOTBETCTBEHHO
TOJIHPIE ¥ SIBHBIE), TIPUHUMAeMble B 3aBUCHUMOCTH  OT
WHTEHCUBHOCTH (PM3UYECKON HATPY3KH Yy JIFOJEH Y TeMIIepaTyphl
B MIOMEIICHUH, Bm, MpUHUMArOTCs 110 [2] viu 1o Tada. 3.1;

7 - KONMUYECTBO JIOJAEU B MOMEIICHUH, Yel.

B Ta6n. 3.1 npuBeneHbl AaHHbIE O TEIUIOBBIACIIEHUAX B3POCIOTO
My>KYMHBI B JIETKOW OACKIE TPH PA3TUYHBIX TEMIIEpPAaTypax BO3AyXa B
MMOMETIIEHNN M PA3UYHBIX BHIAX JCATENBHOCTH. TEIUIONOCTYIUIEHUA OT >KEH-
IIAH CYUTAIOTCS PaBHBIMU 85% OT BEIMUMHBI, yKa3aHHOW B Ta01. 3.1, OT nereit
1o 10 ger — 75%. TennonocTyIieHUs: OT JIFOACH B BEPXHEH OJEKAE CIAEAYET
BBOJIUTH B pacueT ¢ ko3 duimenrom 0,75.

Creqyer cyMMHUpOBaTh TEIUIONOCTYTUICHUS OT JIFOACH, 3aHATHIX TPYI0BOM
JESITEIbHOCTBIO PA3IMYHBIX KATErOPHM M HAXOIIIMXCSA B OTHOM TIOMEIICHHU.
Hampumep, s onpenenieHns M30BITKOB IBHOTO TeTrna Q oy 4, BT:

QJ’IIOI[.?I =s. ok * Mok T Qor. 1 Ny Q. ep Nep- (3 2)

TAC. Qa mows Gu > a cp — KOJMYECTBO SBHOM TEIUIOTHI, BBIACIAEMOM
YEIIOBEKOM COOTBETCTBEHHO B TIOKOE, TIPW JIETKOW padboTe W mpu
pabore cpemHeit TaxkectH, Br/(u-uem) mo Tadum. 3.1;

Npok, Ny, Nep — YUCIIO JFOACH, COOTBETCTBEHHO HAXOISIIUXCA B TIOKOE,
3aHATHIX JIETKOM paboTOM U padOTON CPEIHEN THIKECTH.



Tabmnuma 3.1.
KomudecTsa Termma g, Bm, sBnaru W, 2/4, v nuokcuna yriepoaa CO,, 2/u,
BBIIEJISIEMBIX YEJIOBEKOM

ITokazarenn 3HaueHus MapaMeTPOB MPH TEMIIEPATY Pe BO3AYXa B
nomerenun. °C
10 | 15 | 20 | 25 | 30 | 35

B cocmosnuu nokos
(B Tearpax, ky0ax, 3anax coopaHuii)

Temnora: 140 120 90 60 40 10
SIBHASI
MOJTHAS 165 145 120 95 95 95
Bnara 30 30 40 50 75 115
JBYOKHCE yIiiepoaa 23 23 23 23 23 23
IIpu nezkoii padome

(YupexaeHusi, By 3bl, IEPCOHAT NOIUKINHUK, IOKYIaTENd Mara3uHoB, IOCETUTEIN
Kade mBeifHOe MPOU3BOACTBO, MPUOOPOCTPOSHHE. MAIIHHOCTPOCHHE,
nojurpapuieckas mpOMBIIUIEHHOCTD U Ap.)

Temnora: 150 120 100 65 40 5
SIBHAA

MOTHAS 180 160 150 145 145 145
Bnara 40 55 75 115 150 200
JBYOKHCE yIiiepoaa 25 25 25 25 25 25

IIpu padome cpeoneii msxcecmu
(crostuast paboTa mepcoHana Mara3uHoB, Kade, CTOTOBBIX, MACTEPCKUX, TKAITKO-
MPSAUIBHOE TPOU3BOACTBO, MEXaHO-COOPOUHBIE, epeBO0OPa0aTHIBAIOIITHE,
CBAPOYHBIE LIEXH)

Temnora: 165 135 105 70 40 5
SIBHasA

MOJTHAS 215 210 205 200 200 200
Bnara 70 110 140 185 230 280
JBYOKHCE yIiiepoaa 35 35 35 35 35 35

IIpu mascenoii pabome
(xy3HEeuHble, TUTeHHBIE, TEPMUUIECKHIE, MAPTEHOBCKUE, IPOKATHBIE LIEXH)

Tennora: 200 165 130 95 50 10
SABHAasI

MOJTHAS 290 290 290 290 290 290
Bnara 135 185 240 295 355 415
JBYOKHCE yriepoaa 45 45 45 45 45 45

Ipumep 3.1. Tpebyercs onpenenuTh sIBHbIC, OJTHBIE U CKPBITHIE TEITOBBLACTICHUS OT
MOJeH B 3pUTENBHOM 3aj1€ C YMCIOM MocanouHblx Mect 600 mpu TeMmneparype BHYTPEHHETO
Bo3ayxa 23 °C.

Peuienue. Tlo Tabn. 2.1 myTeM HHTEPHOIAPOBAHMS OMpEIesieM, YTO B COCTOSIHUH
nokost 1 wen. mpu temneparype 23 °C Beimensier 72 Bt sBHOro termia u 105 Bt monHOro
teria. OTCIOAa SIBHBIE TEIIOBBIASIEHUS OT 1 uen. cocTaBaT: Qg = 3,6° ga = 3,672 = 259,2
kJlx/4, a mogaBIE - QOnoy = 3,60 Guon =3,6° 105= 378 xJIx/u. CremoBaTelbHO, SIBHEBIS
termoBeLaeaeHus oT 600 uen. cocraBnsaroT 155520 w/lx/4, a momueie 226800 kJlx/4. Takum
obpazoM, ckpeIThie TemaoBbaeneHust ot 600 uen. cocTaBAMOT Q= Onon — O = 226800 —
155520 = 71280 xLx/u.



3.1.2. Ter10BbIAeIEHUS OT HCTOYHHKOB HCKYCCTBEHHOI0 OCBeEIIeHUSsI

[IpunHsATO CUMTATh, YTO BCS SHEPrus, 3aTpayMBacMas Ha OCBEILICHHUE,
MEPEXOAUT B TEIUIOTY, HArpeBAIOIIYI0 BO3AyX TMOMEIICHUSA, TIPU 3TOM
MPEeHEOPEraloT YacThl0 SHEPTWM, HArPeBAIOMEd KOHCTPYKIMK 37aHUS U
YXOJAIICH Yepe3 HUX.

KomuuectBo Temna, BBIACAIEMOE HWCTOYHUKAMHA  HUCKYCCTBEHHOTO
OCBEILEHUS, OTNPEACAIOT MO 3JEKTPUYECKON MOIIMHOCTU CBETHJIBHUKOB. B Tex
ClAy4yasX, KOTJAa MOIIHOCTh CBETWJIbHUKOB HW3BECTHA, TEIUIOBBIACICHUS OT
UCTOYHHUKOB CBETA (o, KJ3K/4, MOKHO OTIpeIesuTh 110 hopmyne:

QOCB 2376' NOCB' MNocs, (33)
C€CJIM MOIIIHOCTh CBCTUJIBHHUKOB HC U3BCCTHA,

ros = 3a6'F'C]ocs' Noce, (3.4)

A€ Noes — YCTAHOBJIEHHAsA MOIITHOCTh OCBELICHUs, BT;
2
F — mmomaap 11018 MOMEIISHUS, M

Jocs — MAaKCHUMaJbHO JOMyCTHUMAas yJAedbHasi yCTAHOBJICHHASA
2

MOIIHOCTh OcBemeHus, Bt/m". Omnpenemsercs mo [14] wm

Ta06/1.3.2;

Nocz — JIOJS TEIUIA, TOCTYTAIOMAS OT CBETHUIIPHUKA B Pa3IHYHbBIE
30HBI MOMEICHUs, ornipeaensercs no [ 14] wiu tadm. 3.3.

Ecrmu B momemieHny mpeaycMarpuBaeTcs mojada MPUTOYHOTO BO3MyXa,
HE BO3MYIIAIOMIAS BEPXHIOIO 30HY TOMEHICHHS, U3 KOTOPOW OCYIIECTBIAETCS
BBITSKKA, TO Moz MOXKHO ompenenuts 1o rpade 3 T1adm.3.3. B nporusHOM
Clly4ae CIEAyeT CYMTaTh BCE TEIUIO TOCTYMHAOMMM B TOMEHICHHE (Moce
onpenensiercs 1o rpape 2 Tada. 3.3). Ecau CBETHIBHUK paCIiONIONKEH B
Mpefenax BEeHTWIMPYEMOTO TIOAUNIMBHOTO TIOTOJKA WM YepHaka, Moce
onpenensercs no rpade 4 tada. 3.3 BHE 3aBUCHMOCTH OT CXEMBI TOJAYHA U
yAaJeHus BO3MyXa U3 oMemeHus. [Iprn ycTaHOBKe BEHTHIMPYEMBIX TIa(OHOB,
yepe3 KOTOPBIE OCYMIECTBIISAETCA BBITKKA, Moo, OTIPEACIIAETCS 0 Tpade S5 Tadm.
3.3.

Ecru oceerwrenbHas apmaTypa W JIAMITBI HAXOMATCS BHE TPEACIIOB
MOMETIEHN (YepIavHble TIOMEIEHUs Oec)OHApHOTO 3MaHWA, OCTEKIICHHBIC
CTeHBI Y T.H.), TO JIOJIA TEITIa, TOCTYIAIOMEr0 B TIOMEHICHHUE Toc; , COCTABIIAET
0,5 mpu moMuHecLEeHTHBIX Jammax U 0,2 npy Jammnax HaKaIMBaHUA.

TernmoBbIIEICHUSA OT UCTOYHUKOB OCBEHICHUS PA0OYMX MECT YUUTHIBAIOT
HE3aBUCHMO OT TEpHUO/a ToAda W BPEMEHH CYTOK, 4 OT WCTOYHHUKOB OOIIETO
OCBEIIEHUS — C YYE€TOM BPEMEHH CyTOK W apXHUTEKTYPHO-TUIAHUPOBOYHBIX
pELICHUN.



Ta0mwmua 3.2
2
MakcumanbHas yaeibHas yCTaHOBJIEHHAS MOMIHOCTh OCBEIIEHUS (o, BT/M

Haumenosanue noMerneHns Gocss
Br/m
1 2
Kabunets!l u pabounie KOMHATHL, O(HCHI, MAIIMHOMUCHBIE OIOPO 25
ITpoexTHBIE KOMHATHI U 3AJTbI, KOHCTPYKTOPCKHE M YePTEeKHBIE OI0PO 35
ITomeneHus 1151 KCEPOKOMUPOBAHMSL, dJEKTPpodoTorpadupoBaHus H T.II. 25
[Momemennss aas paboThl C AUCIUISSIMH, BHICOTEPMHHATAMH, MOHHTOPAMH, 25

cepBepHbIe, MOMeEINIeHNus MeKOAHKOBCKUX DJIEKTPOHHBIX PACUYETOB, MOMEIIEHUS
JUISL DAEKTPOHHON MOYTHI

YuransHeIE 3a7TB 25
OnepanroHHBIE U KACCOBBIE 3ATbI OAHKOBCKHUX M CTPAXOBBIX VUPEKICHU 35
IToMemennd oTAena HHKaCCAUM 20
Knaccuple  xomHarel, ayauTopuu, ydeOHble kaOuHeTwl, Jsaboparopuw, | 25

nabopaHTckue, KabnHeT HH)OPMATHKH M BBIYACIATEIEHON TEXHUKH PA3THIHBIX
00pa3oBaTeIbHBIX VUPEKICHUH

I'pynmosele, uWrpaipHbele, CTOMOBBIE, KOMHATbl JAAd  MY3BIKAIBHBIX U 25
TUMHACTHYECKUX 3aHATUH JETCKUX TOMIKOIBHBIX YUPEKASHUI

ObexneHHbIe 3abl CTOJIOBBIX, 3aKy COUHBIX, Kaderepues, Oy deros, pecropaHoB 2-i 14
KaTeropuu

O0eneHHbIe 3aTBl PECTOPAHOB 1-i Kareropuu 20
[MomenieHns: MPUrOTOBJISHHSI UM, PE3KH XJ1e0a, MOSUHBIE 25
3aJbl MapUKMaxepCeKuX 25
3anbl 3acenaHuii, CHOPTUBHBIE 3abl, (Polie TeaTpoB 25
ITanate! U ciadpHBIE KOMHATHI CAHATOPHUS 12
Howmepa roctunumig 12
KpsiThie Oaccelinsl, (oiie ki1yOoB 1 KHHOTEaTPOB 20

Macrepckre o peMOHTY 4acoB, IOBEIUPHBIX U3ACTHN, paanoarnmapary pbl,
OBITOBBIX MAIIMH W TPUOOPOB, MOUTUBOYHEIE, OOy BHEIE:

* o011ee OCBeIIeHNe 20

* Ha paboueM MecTe 52

3anmbl 00CTYKUBAHUS MOCETUTEIEH anTeK 14
PeneTnuimoHHble 3abI JOCYTOBBIX H JTIOOUTEIBCKHUX K1y 60B 11
3puUTeNbHbIE 3A)TbI KTy OOB 12

Toproprie 3a1bl MAra3uHOB;

* CYNIEPMapPKETOB 35

* IPOJOBOJIBCTBEHHBIX 25

* IPOMTOBAPHBIX 20

* XO3sIICTBEHHBIX 14
[MomeneHnst XpaHeHus aBTOMOOMIIEH 10

IIpuveyanus:
1. B Temnelii mepuoa roja TEIIO OT MCKYCCTBEHHOTO OCBEIIEHUs], KaK MPaBWiIo, HE

VUUTBIBAIOT. MCKIIOUEHHE COCTaBIsieT IOMEIIEHHE, HE WMEIONIee OKOH, MOMEIIEeHUs
TOPrOBBIX 3aJI0B MAara3WHOB, MOMELIEHHS] MHOTONPOJETHBIX 3JAaHUH MPH OTCYTCTBUH
BEPXHEro eCTeCTBEHHOTO CBETa W NMOMEINEHHS, PeXuM paboThl, KOTOPHIX BEUSPHUI WIH
HOYHOIA.

2. YacTuuHbI yUET TemIa OT UCKYCCTBEHHOIO OCBELIEHHS B TEILIbIM mepuoj roja ¢
koaddunuentom 0,3-0,5 Bo3MONKEH B MOMEIIEHUAX 00eISHHBIX W aKTOBBIX 3aiax, B (polie u
JOPYTUX MOJ00HBIX MOMEIIEHHUSX, B KOTOPBIX YaCcTh CBETUILHUKOB paboTaeT 1HeM



Taobmwma 3.3.

Jlomu Tera, Moes, M3JIy4aeMOT0 UCTOYHHKOM CBETA, TOCTYTIAFOIIIHAE
B pabouyr0 (YMCIUTENTh) U BEPXHIOKO (3HAMEHATEITh) 30HBI TIOMETICHHUS

Tun ucrouHuka Cnoco® yCTaHOBKHM CBETHIIBHUKA
OCBEIIEHHS
y IOTOJIKA >0,5M 34 IOALIMUBHBIM | BEHTHJIUPYEMBI
OT IOTOJIKA MOTOJIKOM 51
CBETUJIBHUK
1 2 3 4 5
JlamMribt 1/0 0,9/0,1 0,85/0,15' 0,8/0,2
HaKAJIMBAHMS
JIFOMUHECIIEHTHBI 1/0 0,7/0,3 0,6/0,4 0,5/0,5
e
JIAMIIBI
' B 3HaMenarene yKa3aHa JOMsl TEILIA, MOCTYMAMIIAs B IPOCTPAHCTBO HOAIIMBHOLO IIOTOIKA

Ipumep 3.2. Tpebyercs ompeaenuTh TEIUIOBBLASTEHUS OT HCTOYHHKOB OOIIEro
OCBEIIEHUS! JTIOMUHECHEHTHBIMH JIaMIaMu TU(QY3HOTO PACCESIHHOTO CBETAa B TOPTOBOM 3aje
MArasWHa MPOMBIIUICHHBIX TOBApOB IUIomanpio 200 M°. CBETHIBHHKH HAXOASTCS BHE
MTOMEISHMUSI.

Peuwenue. Tlo Tabn. 2.2 nmpuHuMaeM MakCUMaTBHYIO VAETBHYIO YCTAHOBIEHHYIO
MOIIHOCTb OCBEIIEHHS (ocp = 20 Br/v’. Jons Tem1oBOH SHeprum, MNONAJAIOIIEH B
MOMEIIEHHE, Nocs = 0,5. Torma TenmoBbAETSHNS] B TOMEIIEHUH, ONpeaesieMble Mo hopmyie
(2.6), 6y a1y T paBHBI

Qocs=3,6- 200-20-0,6 = 8640 xJx/4.

3.1.3. TemionocTymnieHusi OT COJTHETHOI pPaguanun

TemmonocTyImeHrs OT COJTHEYHOM Paaualvy, 4€pe3 CBETOBBIE ITPOEMBI U
Yyepe3 TOKPHITHA YUYUTHIBAIOTCA B TEIUIOBOM OalaHce I TEIUIOoro Iepuoaa
roj1a, JUIs HauOoJIee ’KapKOoro MECSIIa ToAa U PaCU€THOTO BPEMEHH CYTOK.

PacyeTHBIM YacoM CyTOK JJT BBIOOpA BO3MYyXOOOMEHA ABISIETCS Yac, KOTAa
OKHUIAFOTCS CaMble OOJIBIIHAE TETUTOM3O0BITKH B TIOMEIICHHH, T.€. KOT/1a Hanooee
CyMMapHble TEIUIONOCTYIUIEHHsIT OT COJHEYHOM paaualMd M [pOuUX
WCTOYHUKOB TEIUIOMOCTYTUICHUHA. Yac MakCHUMAanbHBIX TEIUIOBBIICICHUN IIO
TEXHOJIOTUYECKHUM yCIIOBUAM YKA3bIBAETCS B 3aJaHMM HA Pa3padOTKy MPOEKTA.

A. TermmonocTyIuieHus 0T COTHEYHOU PAIUALIMU YEPE3 CBETOBLIE MTPOEMBI

MaxkcumanpHble TEIUIONMOCTYIUIEHUA OT COJHEYHOM paJvaldd 4Yepes
OKHa, (poHApH, BUTPAKH, OCTCKICHHBIC YAaCTH OAJIKOHHBIX M BXOJHBIX JIBEPEH
B 3nanue (., KJ[XK/4, MPOUCXOIHIT B TEPUOJBI MAKCUMAIHLHOTO COJITHEUHOTO
O0My4YeHUs] HAPY’KHOW TTOBEPXHOCTA COOTBETCTBYIOIIETO OTPAKIACHUA. OTH
MOCTYIUIEHUA TEIUIOTHI CKJIAABIBAFOTCA W3 TEIUIA COJIHEYHOW PaaualviM, HETIO-



CPEACTBEHHO TPOIIEAMENH Yepe3 OCTEKICHHYI0 YacTh KOHCTPYKIIUH
orpaxneauss (,,, U W3 TEIUIOBOTO TIOTOKA 3a CUET TEIUIOTIePEIayu dYepe3
3anoiHeHUE O,

[Tpy mpoekTUpOBaHWY BEHTUIIAIIMM, B TOM YHCIIC U C (aaHa0aTHIECKUM )
OXJIAKIACHUEM TIPUTOYHOTO BO3/yXa, MOCTYTICHHE TEIUIA B TIOMEIICHUE 34 CUET
COJTHCYUHOM pajMaliiid W PA3HOCTH TEMIIEpaTyp HAPYKHOTO W BHYTPEHHETO
BO3/yXa, 4epe3 CBeToBble MpoeMbl (., KJ&K/4, cleayeT ONpeaeauTh 0

dbopmye:
Qc.p = Qn.p + Qm.na (35)

[TepBoe cnaraeMoe 3Tou CyMMBI HAXOUM 110 opMmyIie

Onp=3.6(qn Kune + @p * Kow) Ao *Br-prPs,  (3.6)

TAE (n, ¢y — MAKCUMAJIBbHAS HWHTCHCUBHOCTb NPAMOW M PACCEIHHOU
COITHEYHO#M PafHMaLliy, Tafafomei Ha ceetonpoeM, Br/m” . B 3aBucu-
MOCTH OT reorpaMueckod MIMPOTHl pPalOHA CTPOUTENBCTBA U
OPHEHTAIINH OTPAKICHUSA onpeaensiercs 1o [ 14] wimum Tadu. 3.4;

A oy — TNOIAap CBETOMPOEMA, M

B — k03pPUIMEHT TEIUIONMPONYCKAHUS OKOH C YYE€TOM 3aTEHECHUS
HETPO3PaYHON YacThiO (TIEpPEeTUIeTaMM) 3aIOJIHCHUS CBETOMPOEeMa,
ompeaensercs no [ 14] wiu Tada. 3.5;

p> —Kk0o3pPUIMEHT  TETUTONPOITY CKAaHUs MPO3PAYHON  YACTHIO
3aIIOJIHEHUS CBETOTIPOEMa, onpeaessaeTcs 1o [14] unu Tada. 3.6;

f; —  kodpdUIMEHT  TEIUTONPOITyCKAHWS  HECTAIMOHAPHBIMHU
CONHLIE3AIIMTHBIMUA YCTPOMCTBAMHU, ompeaensercas 1o [14] wmu
Ta0J1. 3.7

Kosn — kodh¢dummeHT O0ONydYeHHs TIOBEPXHOCTH CBETOIPOeMa

paccestHHOM paguaument K,z = 0,85.

Kiyp—K03pPUImieHT MHCONAIMH, YYUTHIBAIONIAN MO0 TIPOLISIIETO
MOTOKA TMAJArOIIEH HAa BEPTUKAIBHBIM CBETOBOM MPOEM MPAMOU
CONIHEYHOM paJualviy TIOC/e 3aTEHEHUs] HAPYKHBIMU KO3BIPbKAMHU
WM BEPTUKABHBIMHA peOpamu. [Ipu OTCYyTCTBMM KO3BIPEKOB O
BEPTUKAIBHBIX pedep Ky, ~1



Tabmuna 3.4.

MakcumanbHasi COJTHEUHas paauaruys (npsaMas ¢,/ paccestHHas ¢),)

HA TOPU3OHTATBHYIO ¥ PA3JIMYHO OPUEHTHPOBAHHBIEC BEPTUKAIBHbIC
2

MOBEPXHOCTH TIPH Oe30071auHOM HeOe B urojie, BT/m

leorpajpuuec | opuzonTanbHas | OpHeHTAIM MO CTOPOHAM CBETA BEPTHKATLHOU MOBEPXHOCTH
Kas MOBEPXHOCTh FOJKHAS I0r0- BOCTOYHAsI CeBEpo- | ceBepHas
IUpoTa, BOCTOYHAS | W 3alagHasl | BOCTOYHAS
rpaj.c.it 1 10T0- U CEeBEpo-
3amnajgHasi 3amajgHas
40 778/140 257/110 | 425/146 561/179 428/154 104/95
44 761/133 314/114 | 467/148 579177 424/149 125/80
48 733/133 370/120 | 497/151 590/175 437/133 141/75
52 719/133 424/123 | 521/154 607/174 449/131 155/73
56 691/126 479/124 | 551/145 621/165 460/125 159/71
60 663/105 534/123 | 579/137 632/149 469/116 165/68
64 628/91 582/121 | 622/135 655/145 490/101 170/65
68 607/91 637/121 | 663/134 669/143 541/106 186/60
Ta6mmra 3.5.

KoapdurmenTsr Temmonponyckadusi OKHA 3 C y4€TOM 3aTCHEHUS
HETIPO3PAYHON YaCThIO 3ATIOJTHEHUS CBETOIPOEMa

Ne KoHcTpykius neperiera By
n/m JUTSL AePEBSIH- | ISl MeTal-
Horo u [IBX | nmueckoro
neperviera neperviera
1 | OguHapHBIH DEeperieT 0,8 0,9
2 | OgHOKAMEPHEIN CTEKIOMAKET 0,8 0,9
3 | JIByXKaMepHBI CTEKITONaKeT 0,78 0,85
4 | CnapenHnslii mepemier 0,75 —
5 | OgHOKAMEepHBIM CTEKIOMAKET U Pa3IebHBIH MePEIUIeT 0,75 —
6 | JIByxxaMepHBI CTEKITONAKET U Pa3aeTbHBIN Meperier 0,73 —
7 | Pa3aenbHbIi nepemier ABOIMHOTO OCTEKICHUS 0,65 0,8
8 | PazgensHO-capeHHbIH Nepenier 0,5 ,
9 | JIBa OAHOKAMEPHEBIX CTEKJIONAKETA B CHAPEHHBIX MEPEIlIeTax 0,7
10 | JIBa OAHOKAMEPHBIX CTEKJIONAKETA B Pa3JCIbHBIX MEPEILIETax 0,6 —
11 | /Isa cmapeHHBIX NEepeieTa B pa3aenbHbIX NePenaeTax 0,5 —




Tabmwuta 3.6.

Koaddurment rermonponyckanus 3, mpo3pavyHONM 4acThIO

3aIllOJIHCHHA CBCTOITPOCMA

Ne 3anoHeHue TpoeMa B2
/1
1 | OauHApHOE OCTEKIICHHE
13 OOBIKHOBEHHOI'O CTEKJIA:
TONIUHOMN 2,5 — 3,5 MM 0,95
TOJIIITUHOHN 4 — 6 MM 09
TONITUHOHN 8 — 12 MM 0,855
U3 CTEKJIA TOAMUHON 2,5 — 3,5 MM C TBEPABIM WU MSITKUM CEJICKTUBHBIM
MTOKPBEITHEM
2 | JBoliHOe oCTeKIcHue
13 OOBIKHOBEHHOT'O CTEKJIA:
TONIUHOMN 2,5 — 3,5 MM 0,85
TOJIIITUHOHN 4 — 6 MM 0,76
U3 CTEKJIA TOAMUHON 2,5 — 3,5 MM C TBEPABIM WU MSITKUM CEJICKTUBHBIM 0,57
MTOKPBITHEM
M3 OPTaHNUYECKOTO CTEKJIA JUTSl 3eHUTHBIX (poHapeit 0,9
3 | TpoiiHO€E OCTeKIcHuE
13 OOBLIKHOBEHHOT'O CTEKIA:
TONIUHOMN 2,5 — 3,5 MM 0,76
TOJIIITUHOHN 4 — 6 MM 0,66
U3 CTEKJIA TOAMUHON 2,5 — 3,5 MM C TBEPABIM WU MSITKUM CEJICKTUBHBIM 0,51
MTOKPBEITHEM
W3 OPTaHUYECKOTO CTEKJIA TSl 3eHUTHBIX (poHapeit 0,83
4 | YerBepHOE OCTEKIEHHUE
13 OOBLIKHOBEHHOT'O CTEKIA:
TONIUHOMN 2,5 — 3,5 MM 0,72
U3 CTEKJIA TOAMUHON 2,5 — 3,5 MM C TBEPABIM WU MSITKUM CEJICKTUBHBIM 0,48
MTOKPBEITHEM
5 | [MpodunabHOE CTEKIO KOPOOUATOTO CEeuSHUs 0,75
6 b1OKM CTEKJISIHHBIE Ty CTOTHBIE C IMUPUHON IIBOB 6 MM:
pazmepoM 194x194x98 0,65
244x244%x98 0,7

*
3amoaHeHne CTEKIONaKeTa aproHOM He BJIMSIET Ha ero Jy4enpomny CKaloUIy0 ClIoCOOHOCTh




Tabnvma 3.7.
Koapdurment termonpomnyckanus 33 COTHIIE3AMUTHBIMA YCTPOUCTBAMHA

CoTHIE3aIUTHEIE Y CTPOICTBA | B3
A. Hapyocnvie:
ITOPA WM MAapKHU3a U3 CBETI0N TKAHH 0,15
ITOPA HJIN MAapKHU3a U3 TEMHOU TKaHU 0,20
CTABHU-KATIO3H C ACPEBSIHHBIMU IJIACTHHAMHA 0,10/0,15

MITOPBI-KATIO3H ¢ MeTaLTHYecKuMH rmactuaamu | 0,15/0,20
b. Meoccemexonvhvle Henposempusaembie:
IMTOPBI-KATIO3H ¢ MeTauTmueckumu riactuaamu | 0,30/0,35
ITOPA U3 CBETIOH TKAaHU 0,25
INTOPA U3 TEMHOH TKaHU 0,40
B. Buympennue:
MITOPBI-KATIO3H ¢ MeTaLTIeckumu ractuaamu | 0,60/0,70
IITOPA U3 CBETIOH TKAaHU 0,40
ITOPA U3 TEMHON TKaHH 0,80
Ipuveuanns: 1. Koopduuuents! Termmonpormny ckanus 1aHbl APOOBIO: B UACIUTENE
— JUIS1 XKATIO3H € TUIACTHHAMH IO yIjIoM 45°, B 3HaMeHaTee —
IS KTIO3U € TUIACTHMHAMU 10 yIiioM 90° K IIOCKOCTH IMpoeMa.
2. Koa(ppuumeHTs! TemIonpomny CKaH!sI MEKCTEKOIbHBIMH
MPOBETPUBAEMBIMH COJIHLIE3AIIUTHBIMA Y CTPOMCTBAMH B ABA
pa3a HWKe MPUBEISHHBIX K03()PHUIHNEHTOB A1 MEKCTEKOTBHBIX
HENPOBETPUBAEMBIX Y CTPOHCTB.

TermmmonocTymyieHuss 4epe3  3alojHEHUs CBETONPOEMOB 34  CUET
TEIUIONEpENaYl B PE3yJIbTaTe Pa3HOCTH TEMIEpATyp U HAarpeBa CTEKOI
COJIHLIEM OIPEAENAeTCS TOJABKO B TOM CIIy4ae, €Ccliyd TeMIeparypa BOo3dyXxa B
MOMEILEHUE HUKE HapyKHOM. B KypcoBOM IpoekTe Temieparypa BO3ayxa B
pacyeTHhIX MOMEILICHUSAX MNPUHUMAETCA BBIIIE HApYKHOM, IMO3TOMY pacyer

BTOpOTO ciaraeMoro B ¢popmyie (3.7) He Tpedyercs.
Hpumep 3.3. OnpeaenuTs TEIIONOCTYILIEHNE COTHEYHOH paaualdd depe3 UeThIpe
OKHA B MOMENIEHWH, PACIONOKEHHOE Ha 56° C.II., 3aMOJHEHHE CBETOBBIX IPOEMOB
opuentupoBano Ha l03. OcrexineHne OKOH OJMHAPHOE B METALIMYECKUX Ieperuierax,
TOJIIMHA CTeKIa 0 = 2,5 MM. Pazmeps! okoH: BbIcoTa 1,8 M, mmpuHa 2 M..
Pewienue. TemnonoCTyIUICHUE COJTHEUHOU PaavalvK, HEMOCPEACTBEHHO OpOLISIIIei
4yepe3 OCTEKJISHHY 10 4acTh KOHCTPYKIMU Oy, onpezensiercs o popmy.e (2.8):
Onp =3,6(qn - Kunc T qp - Koon) Aok -Brp2f3=3,6:(551-1+145-0,85) -3,6:0,9-0,95-1= 7471
Kmx/4.
3mece g, = 551 Br/™® u qp = 145 Br/w ompenenaeHst mo Tabu. 3.4 npu
reorpa)MuecKoil MMUPOTE paiioHa CTPOUTENBLCTBA 56° C.IIL. M FOro-3ana HOM OPUEHTALMH.
Ape=182=3,6 %
£:=10,9 no Taén. 3.5 115 OJUHAPHOTO MEPENIETA;
£2=0,95 mo Ta6. 3.6 171 OAMHAPHOTO OCTEKIEHUS U3 OOBIYHOTO CTEKJIa TOIIIMHOM
2,5-3,5 mm;
f3 = 1, Tak Kak HUKAKAX HECTAIIMOHAPHBLIX CONHIIE3ANTUTHBEIX YCTPOUCTB HE
MpeLy CMOTPEHO.



b. TemonocTyIwieHUE Yepes MOKPLITUE

[TocTyrieHre Teruia B TOMEIICHWE B TCIUIBIA MEPUOa Toja, 4epes
COBMEIIICHHBIC TTOKPBITHS 31aHHIA U COOPYKESHUM IS IFOOOro pacuyeTHOro yaca
cyToK O, », KJI:k/4, onpenensiercs 1o ¢opmymne:

9, +4,)-P

Qm.n 2376' (tyCJZ — 1 )'Aogp'K = 3,6 t, + u

a

H

1, | "AoyK . (37

TO€E 1, — pacyeTHas TeMIiepaTypa Hapy»KHOro Bo3ayxa, °C;

qn, ¢y — MaKCUMAaJIbHas HMHTEHCUBHOCTb IIPIMOM M PACCETHHOU
COJTHEYHOM  paaualyy,  Tafgalomied  Ha  TOPU3OHTAIBHYIO
NOBEpXHOCTh, BT/M* . B 3aBUCHMOCTH OT reorpadMueckoil IUpOTHI
parioHa CTpOUTENBCTBA onpeaesseTcs o tadu. 3.4;

Apzp — TUIOINAIP TTOKPHITHA, M ;

P —xo03¢PurmeHT noTNomeHus COTHEYHOW paguallii HapyKHOU
MMOBEPXHOCTHIO TIOKPBITHSA: A achamproBoro mokpeitusa p = 0,9;
i pydepouna ¢ alfOMUHMEBOW mokpackor P = 0,5; ¢ cepoi
necyaHoi noceimkoi P = 0,9; ¢ kpacHOM mecyaHoM MOCHINKOM P =
0,95; nys romm P = 0,85; mns mmdepa cepedpucto-ceporo P = 0,75;

t, — pacueTHas TeMIeparypa yaaaieMoro Bo3ayXa oA NMEPEKPHITHEM,

OC;

K — xo3(¢duument termonepeaaun nokpsitus, K = 1/R,, Br/(m* - °C);

o, — KOdPPUIMEHT TEIUTOOTAAYM HAPYKHOHW TOBEPXHOCTHIO
MOKphITHS, BT/M”, onpenensercs o hopmyie:

a, = 1,16 (5+ 10-49), (3.8)

rae $— pacueTHas CKOPOCTh BETpa, M/C, IS TEIUIOTO MepHoja,
MPUHUMAETCA 10 [6];

R, — CONpPOTHBIIEHWE TEIUIONECPEAaYM 3arlOTHEHUS CBETOIPOEMa,
(M*°C/BT), ompemenseMoe TEIUIOTEXHMYECKMM pAcueToM MU
MPUHAMACTCS HE MEHEE HOPMHPYEMBIX 3HAYCHWH COTPOTHBIICHUS
TEIUIONEPEAAqH 3ATIOJTHEHHS CBETOIPOEMA Rypopy:

Ryopy, - OTpedensercdi B 3aBUCHUMOCTH OT  IPaayco-CyTOK
OTOTHUTEITFHOTO TIEPHO/Ia PalioHa CTPOUTENTbCTBA (Ta0. 4 [4]).

I'panyco-cytkn orormurensHoro mnepuoaa, I['COIl, ompepenstor 1o
dbopmyie

['COII = (ty-tep.or.n) Zors (3.9
e t, — pacueTHas Temreparypa Bo3ayXa B noMereHuu, “C;
teporn — CPEIOHSS TEMIEpaTrypa OTOMMTENbHOro mepuoma, C,
MPUHUMAETCA 10 [6];
Zor - TIPOJOIDKUTENBHOCTh OTOIMMUTEIBHOTO TIEPHOAA B CYTKax,

MPUHUMAETCA 1O [6].



Toraa Ryopy ONIpeAensercs 1no Gopmyaam:

JUTSL KUITBIX, JIEYEOHO-TTPOPUITAKTUIECKHUX U JETCKUX YUPEHKASCHUM, TIIKOT,
WHTEPHATOB, TOCTHHHMII U OOIIECKATHH

Ruopn= 2,2 + 0,0005xT"COIT. (3.10)

JUTsl OOTIIECTBEHHBIX, KPOME YKA3aHHBIX BHITIE, aIMUHUCTPATUBHBIX U
OBITOBBIX, TIPOU3BOACTBEHHBIX M JPYTHUX 30aHUH Y TIOMETIICHHMA

Ruopn= 1,6 + 0,0004xT'COIL (3.11)

[lapameTpsl yaanseMoro BO3Ayxa SBIAIOTCA (PYHKIMEH TapaMeTpoB
BO3yXa B pabouel 30HE TOMEmEeHUs (BBICOTOM 1,5 M OT T0ya), BBICOTHI
TTIOMETIEHMA ¥ MHTEHCUBHOCTH BBIZICIICHUS TEIUIA U BJIard B TIOMEIIIEHHUH.

Temmeparypa, ymamieMoro BO3QyXa MOXKET OBITh OIPEIENeHa TI0
dbopmye:

ty =t, + grad«(H, - 1,5), (3.12)
riae H;, — BricoTa moMenieHus, M;
gradt — TeMmepaTypHBIA TPATUEHT, IPUHAMACTCI B 3aBUCHUMOCTH OT
TETUIOHANPAKEHHOCTH TIoMeIeHus 110 [ 1] unu o TadJ. 3.8.

Taobmwma 3.8.
['pamueHThI TEMIepaTyphl BO3IyXa IO BHICOTE MMOMEIIICHHIM JKUITBIX
U OOILIECTBEHHBIX 30aHUAMN

V neapHble N30BITKH SIBHOTO TEILIA gradt
1 JIK/(n 1) KKan/(m 1)
Bboraee 80 Bboxaee 20 08+1,5
40 — 50 10-20 0,3+1,2
Memnee 40 Memnee 10 0,0+0,5

Hpumep 3.4. Ompenenurh TEIUIONOCTYIUIEHUSI OT COJHEUHOH paguannyd yepes
NOKpbITHE ILIoWaae0 F = 60 M°, JUIs1 OOIIECTBEHHOTO 3aHMsI (r. Ps3anb, reorpadudeckas

mpora 56 °c..). Ucxomable naHubie: t; = 20 oc; teporn= -3,5 °C; Zor=208 CYyT.; t§ =-27°C;
b= 15,2 oc; tf =22.8°C; 9=13 w/c; I, =327 Bt/M%; P=0,9. BbICOTa MOMELIEHHS 3M.

Peuienue. OnpenensieM rpamyco-CyTKH OTOMUTEIBHOTO nepuoaa no ¢opmyie 2.13.
I'COIT = [20- (-3,5)]-208 = 4888. ConpoTuBiIeHHE TEILIONEpeaayn MOKPBITHS 1O (opmyJIe
2.15 coctaBut: R, = Ry = 1,6 + 0,0004x4888 = 3,56 M>°C/Br. Koahdumuent Tenmoorauu
HApY>KHOU MOBEPXHOCTH OTpakKIaromied KOHCTpyKuuH, mo popmyae 2.12 o, = 8,7 + 2,6X3 =
16,5 Br/(m*°C).

Temneparypa yxojsiiero Bosayxa Moj HepekpbitieM mo ¢opmyine 2.19 fy =
20+1,1(3-1,5) = 21,65 °C.

TerutonocTyuieHus COTHEYHOW pagualiy 3a CUeT TEIUIONepeaadn uepe3 MOKPHITHE
py mapamerpax A HapyHOro Boszayxa rmo popmyse 2.11 cocraBur:

Omn=3.6 1. Lo ra, )P ,y} Ay K =3,6 {22,8 L (691+126)-09 21,65} 60-1/3,56 = 3075

(24

H i}

KK/,
3aecs g, = 691 Br/M’ n q,=126 Br/m” HaiineHs! 1o Tabu. 3.4 pu reorpaduIecKoi
IUPOTE 56° C.I1. JJ1si TOPU3OHTAIBHON IIOBEPXHOCTH.



3.1.4 Tenno, Bbiae/isieMOe OCTHIBAIOLIEH ropsidei nummeii

[TocTyrinenue SsBHOM TEIUIOTHI OT OCTBHIBAKOIIEHW MUIIKA B TOPTOBBIX 3a1ax
CTOJIOBBIX, Kade U pecTOpaHOB onpeaenseTcs mo Gpopmyne

q}’l(:n Z‘HJ’Z _tKVZ n

— z ‘ (3.13)
Ie ¢, —CpemHAsd Macca BCEX OO HAa OZHOTO olOemaromiero (OOBIYHO
posHa 0,85 kr);
¢, — CpemHsAs TEIUIOEMKOCTh OJIOA, BXOIIMX B COCTaB

o6ema(06braHO pasHa 3,35 kJlx/(kr-"C);

tun txn— HAYAJIBbHAS M KOHEYHBIC TEMIIEPATYPBI IMUILM, NOCTYNAKOIIEH
B 06emeHHbi 3a1 (70 u 40 °C);

Z, — TIPOJIOJKATENBHOCTh TIPUHATHS TIMIIM OJJHAM YEIOBEKOM (I
pecropanoB 1 uac, g cronosbix 0,5 - 0,75 waca, Ajis CTOJIOBBIX
camoo0cyskuBanuem (0,3 yaca),

1 — YACTIO MECT B OOEACHHOM 3aJie.

Tak xak yCIOBHO CUHMTAETCS, YTO TIOCTYTUICHUS CKPBITOM TETUIOTHI PABHBI

MMOCTYTUTCHUAM STBHOH, TO TIOJTHBIC TETIOU30BITKH OT OCTHIBAIOMIEH TTAIIH Qyyyyy i,
k/J[>x/4, paBHBI

anm.n = 2‘QHI/IH_I.${

Ilocme onpeneneHus TEIUIONOCTYIUIEHMM B IIOMEIIEHME OT BCEX
WCTOYHUKOB, PE3yJbTaThl pacyeTa 3alMCBhIBAIOT B OJaHK, ¢GopMa KOTOPOTO
npuBeaeHa B Taom. 3.9.

Tabnwma 3.9.
TerumoBoit OanaHc MOMEIIEHUN
Ne | Hammenosanue | PacueTHslit Tennonoctymnenus:, kJx/a
ILI | TOMEIICHHUS MEepPUox
roxa SIBHOTO TEIIa
oT OT HCKYC. | OT CONl. | OT Tex. or | Beero
Jrofel | ocsem. | pamuan. | obopya. | mpou.
1 2 3 4 5 6 7 8 9
Temnbrit
Xon0aHbII
poJTokeHue 1a071.3.9.
CKPBITOIO TEILIA H36b1TOK Temna, kDK/4
OT Tex. oT oT Beero | sBHOro temia | modHOrO Temia
o0opy a. T Il mPoY.

10 11 12 13 14 15




3.2. OnpenesieHHe BJATONOCTYIICHUSI
3.2.1. IlocTyniieHue BJAry OT JIKOAe

Bnara or mrozmed moctynmaer B NMOMEIICHUS B PE3yJIbTaTe MCHIAPEHUA C
KOXM M C BBIOBIXaEMbIM BO3QyXOM. Tak K€ KaK M TEIUIOBBIICICHMUA,
BJIArOTIOCTYTUICHUA OT JIFOAEW 3aBHCAT OT MHOTHX (akTopoB. B Ttabnmiax,
WCIIONB3yEMBIX B BEHTWIALMOHHBIX pacyerax, NPHUBOIAATCA JAHHBIE 10
BJIArOBBIACIICHUAM B 3aBMCMMOCTHM OT TEMIIEPATypbl OKPY’KaroIIEro BO3AyXa, U
WHTCHCUBHOCTH BBITIOJTHAEMOW JHOABMH padotel (cMm. T1adn. 6.1). [l
OTIPEAETICHUS] MAcChl TIOCTYNHBIIEH OT JHOAEH BIaru W, T/4, CYMMHPYIOT
BJIArOBBIJETIEHUS OT JIIOACH, 3aHATBIX JACATEIBHOCTBIO, OTHECEHHOM K
Pa3IAYHBIM KaTErOpUAM:

WJ’IIOI[ = Myox X Hpox T My X Ay + Mep X Nep (314)

TO€ Mok, My Mgy — KOIMYECTBO BIArd, BBIIEIAEMOM YEIIOBEKOM
COOTBETCTBEHHO B TIOKOE, TIPU JETKOM padore W mipu padore
CpeIHEeH TKECTH, 1/4, (onpeaensercs mo taom. 2.1);

Hroxs My Hop — UHCIIO JIFOAEH, COOTBETCTBEHHO HAXOMAMIUXCA B IIOKOE,
3QHATHIX JIETKOW padOTOM MK PadOTON CPEAHEH THIKECTH.

Ilpn pacuerax s OHpeneneHUs KOJWYECTBA BIArW, IMOCTYIAIOMIENM OT
KEHIWH, K TaOJWYHOMY 3HAUYCHHIO BBOAMTCS Kodhduiment 0,85 wu
ko3 durment 0,75 misa onpeneneHus BuarossiaeneHnid ot aeren 1o 10 ner. Ec-
JU JIIONM HAXOMATCA B TOMEIICHWH B BEPXHEW OACKAC, BBOIUTCA
JOTIOJTHUATENBHBIN KO3 urment 0,75.

3.2.2. BoigejieHue BJIArd OT OCTHIBAIOIIEH MUIIH
KomiectBo mcnapsitomericss Biaaru Wy, Kr/4, OT OCTHIBAIONICH THIIHA B
TOPTOBBIX 3ajJaX CTOJIOBBIX, Kae M PEeCTOPAHOB OMPEACISIETCS TO BEITAYMHE
CKPBITBIX TEIUIOM30BITKOB, YCIIOBHO TIPUHWUMAEMbIX PABHBIMU SBHBIM, TIO
hopmyure
K- Qe

= A
Wer (2500 +1,8¢,)° (3-15)

171€ Oy cx— TETUIOBBIACIICHUS OT TopsAYeH muiu, KJk/4, onpeaemnsroTes mo
dbopmyme 2.22;

K — monmxkaromuid K03 (GHUIMEHT, YIATHBAIONINN HATMYME HA TIAIIC
KUPOBOM  TUIEHKHM, KOTOpas 3aTPyAHAECT WCIIAPEHWE  BIIArd.
Kosppumenrom K  yuuThIBaeTCS TakKe HEPABHOMEPHOCTH
notpedenns . OosraHO K = 0,34,

2500 — yienpHas TEIIoTa WenapeHus Bo bl ipu 0°C , KJDK/KT;

1,8 — TerI0eMKOCTh BOASHBIX NApoB, KJK/KT °C;

t,— cpemHss Temmeparypa mui (pasHa 55 °C).



3.3. OnpenesieHne ra3zoBblae/IeHAIl

OCHOBHOM Ta3000pa3HOM BPEAHOCTHIO B TIOMEMICHHAX JKUIIBIX W
OOIECTBEHHBIX 3JIaHUMN SABJISIETCSA YTJICKUCIBINA Ta3, BBIICIACMBINA TIPU TbIXaHUH
YeJIOBEKA.

KomuyecTBo yriaekucimoro rasa, T/4, BBIICTSIEMOTO B TIOMEIICHHUH
JIFOJTBMH, 3aBUCUT OT MHTCHCHUBHOCTH BBITIOTHAEMOU PabOTHI U PaCCUUTHIBACTCS
o popmye

GCO2 =qco, s (3.16)

TOE (o, —KOJIMYECTBO  YIIEKMCIOTO rasa, BBUIEIAEMOTO  OJHHM
yeoBekoM (Tadm.2.1), r/4;
N - KOJUYECTBO JIIOJICH B IMTIOMEIIICHUY,

JIns momemnieHui, BO3AyXOOOMEH KOTOPBIX OMMPECTSIOT PAcyeToM II0
YCIOBUIO Pa30aBICHUS BPEAHBIX BBIICICHUH 0 TPEIACIHHO JOMYCTUMBIX
KOHIICHTPAllM WM ACCUMWIAIIMA TEIUIO- W BJIATOM3OBITKOB TIOMEIIEHUS,
COCTaBIIACTCS CBOJIHAA TAOJMIA BPETHOCTEH, BBIACIAIONINXCS B TIOMEIICHUH.
dopma TabIHIIBI IPEACTABICHA HIKE.

Tadomuna 3.10.

CBojiHast Ta0nuIa BPeTHOCTEMN, BBIICIIAIOIIUXCS B TIOMEIIICHHUH

Ne | Haume- | O0nem PacuerHbIii Temnosble H30LITKH Baaro- | I'azo-
ILII | HOBAHME | MMOMEIIE- MePUOA SIBHOE TEILIO CKPBIT. | TIOJHOE | BBIAE- | BbIIS-
MoMelne- | Hus, rozja TEMI0 | TEIJIO | JIEHUs, | JIEHUS,
HUA W KoK/ | Ko/ | kb | xR/ Kr/4 r/4
q
1 2 3 4 5 6 7 8 9 10
Temnwrii
XOJIOTHBIH

Ipumeuanue. T'pada 6 — oTHOIIEHHE U30BITKOB SIBHOTO TeIIa K 00BeMy MOMELIeHHUS
(sIBAISIETCS XaPAKTEPUCTUKOHN TEIIOHANPSDKEHHOCTH TIOMEIISHHSI i IPUMEHSISTCSI TIPH BBIOOpPE
pacyeTHON TeMIepaTypbl B IOMEICHUH ).




3.4. 3apaun u ynpaxHeHust

1. Ompengenute TEIUIONOCTYIUICHUS B TiomenieHHe (N w6 B XOJIOJHBIN
MIEPUO,ECTTA HA3HAYCHWE TIOMEIIEHUS — Y4YeOHasd ayAuTOpHs, KOIHYECTBO
monaer — 50 yen, OpyUeHTAIM OKOH — FOJKHAfA, IUIOMIAAb OCTEKJICHUS 6 M2,
CBETHWJIBHUKM JU(PPy3HOTO CBETa C JIOMHUHWUCLEHTHBIMH JIAMIIAMH, TLIOINAIb
nomenierns — 40 m°. OGbekT pacrionokeH B ropoge N (HasHauenue u Ne
00BEKTa CM. TIPWIL. 1, HOMEp 3aJaHUsI COOTBETCTBYET HOMEPY B CITMICKE TPYTIIIHI).

2. Onpenenure TEIIONOCTYIUIEHUA B MOMEMIEHUE ()4 w36 B TEIUTbIN MEPUO,
€CITM Ha3HAYCHHE TTOMEIIECHUA — y4ueOHas ayauTOpPHsA, KOIMYECTBO JIOACH — 7
YeJl, OpPMEHTAIMs OKOH — FOJKHAsA, IUIOIIAMb OCTEKIECHHs [ocr, CBETHIbHHKH
i y3HOTO CBETA C IFOMUHUCIICHTHBIMU JIAMITAMH, TUTOMIA(h TTOMeTieHus — 60
m2. OOBekT pacriosioskeH B ropoge N (HasHaueHue U Ne oOwbekra cMm. mpuin. 1,
HOMEp 3aJaHUsI COOTBETCTBYET HOMEPY B CITMICKE TPYIIITHI).

3. Omnpenenvre TEIUIONOCTYTUIEHUA (Il w6, Ta30MOCTyIUieHUs Mr u
BIIAT OTIOCTY -

WieHUd Mer B TNOMENIEHHE B XOJOJHBIM TIEPUOA, €CITW HA3HAYCHUE
TOMEILECHUS — 3pUTENIbHBIN 31 HA 150 mocamoyHbIX MECT, OKOHA BBIXOJAT HA
10-3, 1O, IO-B, ctopoHsl cBeTa, MIOMAAb OCTEKICHUA — O M ¢ KaKIOM
CTOPOHBI, CBETHJIBHUKUA AU(PPY3HOTO CBETa C JIOMHUHHUCIICHTHBIMH JIAMIIAMH,
momaas nomemenus — 40 M>. O6BeKT pacrosnoxeH B ropoae N (HasHaueHUe U
Ne oOwekra cm. mpwi. 1, HOMEp 3aJaHUA COOTBETCTBYET HOMEPY B CITMCKE
TPYIIITH).

4. OmnpenenuTh BPEAHOCTA B 1IEJIOM 1O 3MaHAI0 IS OOBEKTA
pacrioyioxeHHOTo B ropoae N (HazHaueHue u No oObekTa cMm. Tipui. 1, HOMep
3aJITaHUS COOTBETCTBYET HOMEPY B CIIMCKE T'PYIIITHI ).



4. PACYET BO3JYXOOBMEHOB OBIIIEOBMEHHOI
BEHTWJIALINN

4.1. BoiOop pac4eTHOr0 BO31yX000MeHa

[TocnenoBarembHOCTh  pacueTra  TPEOyeMOro  BO3IyXOOOMEHAa B
TMOMEILCHUM ClIeytomas: 1) 3aaar0Tcst mapaMeTpaMy MPUTOUYHOTO U YXOIAIIETO
W3 TIOMEIICHHWS BO31yXa; 2) OMNPEICISIIOT TPeOyeMbI BO3MYyXOOOMEH TS
JAQHHOTO TIEpUOJA TIO BPEIHBIM BBIACICHHAM; 3) MPOBOAAT pacueT pasaadd
MPUTOYHOTO BO3JAyXa W YTOYHAIOT TIPABHIIBHOCTh BBIOOpA TAPaMETPOB
TTOCIIEAHETO.

Ecmu craHmapTHbIE BO3AyXOPACIPEICIUTEIA HE OOCSCICUMBAIOT B
O0CITy’)KMBaeMOW 30HE TIOMEIIEHUS JOMyCTUMBIC TIApaMeTphl, TO pacyer
TPeOyeMoro BO3QyXOOOMEHa TOBTOPSIOT, 330aBasCh APYTMMH TApaMeTpaMH
MIPUTOYHOTO BO3AyXa.

MuHrManbHBIA BO3AYyX000MEH B TIOMEUICHHUH (MUHAMAITBHOE KOJTHMYECTBO
HAPY>KHOTO BO3/lyXa B IPUTOKE) HA OJTHOTO YEIOBEKA OMPENEIICTCS U3 yCIIOBUSI
paszoasnmenns CO, n0 HOMyCTUMBIX KOHICHTpamwi, a takxke mo CHull 41-01-
2003, mpun. M:

* st pabovYMX TOMENICHUM KaOMHETOB, OPUCOB OOMIECTBEHHBIX 3MaHUI
aIMMHUCTPATUBHOTO Ha3HAYeHM — 40 M°/4 C €CTECTBEHHBIM MPOBETPUBAHUEM U

60 M'/4 — NpPU HEBOMOKHOCTM €CTECTBEHHOTO IIPOBETPUBAHHUA (HOPMbI
YCTAHOBJICHBI JUIA JIIOJCH, HAXOMAIIMXCA B TIOMEIIEHWM OOJiee IBYX 4YacoB
HEIPEPBIBHO);

* JUTA TIOMEIIEHWM, B KOTOPBIX JIIOAM HAXOMATCA HE 00JIee OBYX YacoB
HernpepsIBHO — 20 M’/4 PU HEBO3MOKHOCTH €CTECTBEHHOTO MPOBETPHUBAHHS.

B mpyrux moMmemeHusx OOMIECTBEHHOTO HA3HAYCHHS HOPMY HApy:KHOTO
BO3yXa CIIEAyeT TIPUHAMATh TI0  TPEOOBAHUAM  COOTBETCTBYFOIIHMX
HOPMATHBHBIX JOKYMEHTOB.

B kypcoBom mpoekre  pacuer  TpeOyeMoro - BO3ayXOOOMEHa
00IIeOOMEHHOW BEHTUIALIMA JOITyCKACTCS MPOU3BOUTH TONBKO T TETUIOTO M
XOJIOJTHOTO TIEPHOJIOB TOAA.

4.2. Bo3ayxo00MeH 0 HOPMATHBHOH BeJIMYHHE KPATHOCTH
HopmaTuBHast KpaTHOCTh HWCIOJIB3YETCS Ui pacueTa BO3MyXOOOMEHa B
PAIOBBIX TIOMENMICHHUSIX C M30BITKaMu B ocHOBHOM CO, u tera. PacderHsrii

BO3/1yX000MEH MOMEIIEHUs, L, B 3TUX CIy4asx JOJKEH COCTaBIIATS, M/

Ly=KyView, (4.1)

rae K,— HOpMaTuBHAs KPAaTHOCTH BO3AyXO000OMEHA MOMEILEHHUS, 9 View—
00BEM MOMETIEHHUS, M.
3nayenne K, npuBoAMICI B coOoTBeTcTByromux rinasax CHull m
cripaBouHmKax (7;8;9) B 3aBUCHMMOCTHA OT HA3HAYCHWS 3/IaHUS W TIOMEIICHUS.
[Tpu 3TOM yKa3bIBa€TCA KPATHOCTH MO BBHITSKKE W IO MPUTOKY. Pe3ynbrarsl
pacdeTa BO3ayX000MEHa 3aHOCAT B Ta0suIty 4. 1.



Tabnva 4.1.
PacueTHbIE BO3yX000MEHBI

Ne | HammeHnosanue | Pazmepsl Ob6rvem HopmarusHas PacueTHsIi
/T | IOMELLEHHSI MTOMEIIEHUS! | TOMEIEeHUs], | KpaTHOCTh BO3IyX000MeEH,
(axBxh), BO3AyX000MeHa Mfa
M M MPUTOK | BBITSDKKA | IPUTOK | BBITSDKKA
1 2 3 4 5 6 7 8

Ilpumenanue. Tlpu OTCYTCTBMM B HOPMAax YKa3aHWUN O BENWYHWHE KPATHOCTH A
HEKOTOPBIX MOMENIEHNH, MO COIMIACOBAHUIO C KOHCYJIBTAHTOM, MOJKHO NMPHUHSTH €€ PaBHOU
KPaTHOCTH CXOJHBIX 10 HA3HAUEHUIO MOMEIEHUI.

Ecnmm HOpMHpOBaHHBIE KpPAaTHOCTH BO3QyXOOOMEHa IO TIPUTOKY |
BBITS’KKE IS OTAEJBHBIX MOMEIIEHWA HE COBMAJAIOT, KOJWYECTBO BO3IyXa,
HEOOXOIMMOTO IS TIOJTHOTO OajaHca, TOJAETCs B COCETHUE TIOMELICHUS WU
MOMEIEHUsT KOPUAOPOB. [l Kakaoro staxa NMpU KOPUAOPHOW CUCTEME WIIH
JUTA TPYTITBI TIOMEINEHUH Ha 3TaXKE, BBIXOMAIIMX B OOMMKA KOpuaop (IDIF03),
HEOOXOIMMO OTIPEIETIATh CyMMAapHBIE BO3AyXO0OMEHBI 10 TIPUTOKY Y BBITSIKKE.
Pazauiy Mexay cyMMapHBIM MPUTOKAMH W BBITSIKKOH — «JIe0anmaHc» ClemayeT
noyaBath (TIpW W3OBITOYHOW BBITSKKH) WM yAAMATh (MPU  M30BITOYHOM
TIPUTOKE) M3 OOMIETO IIITF03a.

Bo3zmyxooOMeH TmioMemieHni, i1 KOTOPBIX HE YKa3aHbl BEITWYHMHBI
HOPMATUBHBIX KpaTHOCTEW, CIEAYET OMNpeaeisATh pPacyeToM II0 YCIOBHIO
pa30aBIieHHs BPEIHBIX BBIACIICHHUM /10 TIPEACITEHO JOTYCTUMBIX KOHIICHTPAIIAN
WM aCCUMUIISILIMM TETIO- Y BIArou30bITKOB TTIOMETIEHUS.

4.3. PacyeT BO31yX000MeHAa 1O ra30BbIM BPeJAHOCTAM
OmnpeneneHre HEOOXOIUMOTO BO3AYXOOOMEHA B TIOMEIICHUH I
pa30aBlieHHs KOHIICHTpalmii CO, 10 MPEASIHHO A0y CTUMOMN MPOU3BOIUTCS TIO
dbopmye:
G

Lco2 :C;EZCO D (42)

oon

rac GCO2 - KOJIMYCCTBO BBIACITUBIICTOCA YTTICKHUCIIOrO ra3a B IOMCIICHNH, r/ 9,

3
Coon » Co— KOHIICHTPAIMH YTIICKUCIIOTO Ta3a B TIOMEIICHUHA W CHAPYKH, T/M".
Jlna pacuera Bo3myxooOMeHa 1o CO, HEOOXOIMMO TPUHATH PACUETHHIC
KOHLIEHTPALMHU YTIJIEKHUCIOrO Ta3a B HAPYKHOM U BHYTPEHHEM BO3AyXe€.
Konuenrpamma CO, B HApy>KHOM BO3yXe€, r/m’;
Jng nentpa 601bmoro ropoaa (CBEIINIE 0JHOTO MJTH. xuTeneii)-0,75;
I8 paiioHa B uepte ropoja - 0,5;
JUTSL 3arOpOXHON 30HBI THO0 HEOOIBIINX MOCenKoB -0,4.
. 3
KOHL[GHTpaI_[I/DI CO, B BO3Qyx€ IMOMEIICHUH, /™M :
B eueOHBIX 1 AeTCKUX YUPEKICHUSIX — 1;
B aKTOBBIX, 3PUTCIIBHBIX, CIIOPTUBHLBIX 3a71aX U B HO,Z[CO6HI>IX IIOMCIHICHUSIX C 60.]'II:I_HI/IM
KOJIUYECTBOM Jrrofeit — 1,5;
B IOMEIIEHHSIX BPEMEHHOT0 NMpeObIBaHMS JI0eH (Mara3uHbl, KHHOTEATPhl)-2;



OO06br4HO BEITUYUHA L, OTIPEICIACT MUWHHAMAIbHOE KOJIMYECTBO

Hapy’KHOTO BO3/lyXa, KOTOPOe HEOOXOAUMO MOJATh B IIOMEIIEHHE.

4.4. Ten/10BJIaKHOCTHOE OTHOILIEHUE

B momenieHusx ¢ TEmIo- W BIArom30OBITKAMH  BO3QyXOOOMEH
ompeAenseTcs C TOMOMmBI [-d-guarpaMmsl ¢ OTHOBPEMEHHBIM YUYETOM
W3MEHEHUS SHTANBIMU [, K/[K/KT, CyXOT0 BO3MyXa U BIAroCoAep:KaHus d, T/KT,
CyXO0ro

OCHOBHOM XapaKTEPUCTUKOM M3MEHEHMs [apaMeTpoOB BO3AyXa B
TTOMEIIEHUH SBISIETCS OTHOMIEHWE HW30BITOYHOro TojiHoro Tera O, k/k,
BJIArOBBIIEICHUAM W, Kr, Ha3pIBA€MOE TETUTOBIAKHOCTHBIM OTHOINEHWEM WU
YTJIOBBIM KO3 HUITMEHTOM JTy4a TIPOIiecca B MOMENICHUH €, KJ[/Kr:

e=0,/ W (4.3)

Ecnmm n30pITouHOE TIOTTHOE TeTuto m3Mmepsaercs B Bt, To Beipaxenue (4.3)

TIPUHUMAET BU/T
e=3,600,/W

DOTa XapakTepucThKa yHOOHAa TpH pacueTax BO3AyXOOOMEHOB C
WCTIONIb30BaHUEM [-d AuarpaMMBbl BIIAXKHOTO BO3yXa.

YrnoBoi ko3(dduimeHT nyua mporecca OMPEAESIsIeTCs IS TeTUIoro |
XOJIOAHOTO TIEPHUOJIOB TOAA U KAXKAOTO PaCYeTHOTO TOMEICHHS.

4.5. OnpeneneHne pacxoaoB MPUTOYHOTO U YIAISIEMOT0 BO31yXa
Pacuer HEOOXOMMMBIX PAcXOJOB BO3AyxXa OCHOBAH Ha COONIOJACHHUH
BO3AYyLIHOTO OanaHca ¥ OajlaHca BPETHOCTH.
Bo3mymHeiii 6anaHe BRIpakaeT PAaBEHCTBO MOCTYTAIOMINX B TTOMETICHUE
Y yXOJSTIIUX PACXOJ0B BO3/IyXa:

an + LM.HD - Ly 'LM.y 207 (44)

e Lyp, L, — Ppacxo/sl MPUTOYHOTO M BBITSIKHOTO BO3IyXa OOMICOOMEHHOM
BEHTHJIALIMH, M /4,
Ly ips L.y — PAcXozpl MECTHOTO TIPUTOKA (MHPHIBTPALIMS HAPYIKHOTO
BO3/IyXa, TMPUTOK JIOKAIM3YIOMIETO YCTPOMCTBA M T.A.) U MECTHOM
BBITSOKKH (MECTHBIMU OTCOCAMHM U T.1.), M/,
[Ipy opranmzanmy MOANOPOB WM Pa3PAKEHUN B COCEOHUX MOMEIIECHUIX
U B Cly4ae aucOanmaHca MEXAy pacxoJaMu TMPUTOYHOTO U BBITSIKHOTO
BO3/lyXa B OJTHOM W3 TIOMECIICHWH, TEM HE MEHee, COOFONACTCA OONIUM
BO3JYIITHBIN OalaHC, TaK KaK BO3MyX TMEPETEKAECT W3 OJIHUX TMOMEIICHUN B
JMPyTHE WM B HAPYXHYIO cpeay. B cmyuae mopnep:kaHus paspsokeHUS] B
KaKOM-THOO TIOMENICHWH B HEM YBEIIMUMBACTCS WH(QWIBTPAIMS HAPYKHOTO
BO3/IyXa W BO3/yXa W3 COCEHUX TOMENICHUM, a MPH TOJIePKaHUN TIOTOopPa,
HANpUMep B KOHAUIMOHUPYEMOM TIOMENIEHWH, W3 HEro IPOUCXOIUT
SKCPUIBTPAIMS BHYTPEHHETO BO3/TyXa.



BanaHnc  BpeaHOCTM  MOKa3bIBA€T, YTO  PacxXxod  BPEIAHOCTH,
BBIJICISIONICHCS B MOMCIICHUH MW TOCTYMAOIICH ¢ MPUTOYHBIM BO3IyXOM,
PaBeH pacXxoay ATOW BPEIHOCTH, YAAIIEMOMY BBITAKHBIM BO3TyXoM. BaxkHyro
POJIb TIPH OTIPECICHUH PACXOJA0B BO3IyXa UIPAOT TEMIICPATYPhl MPUTOYHOTO
tup, °C, ¥ yaansemoro t,, °C, Bo3ayxa B CUCTEME 00IIEOOMEHHON BEHTUIISALIUH.

4.6. HeoOxoaumbIii BO31yX000MeH Mo H30bITKAM SIBHOT'O TeILIa

B GompmmHCTBE Ciyyaes IIpH OTIPEIEICHUH TPeOyEeMBIX BO3TyX000MEHOB
pacuer 00Ie00MEHHOM BEHTHIIALIMH MOMKHO TIPOBOJMTH IO M30BITKAM SIBHOTO
TersIa. TOT pacyeT MpoIIe, MPOBOAUTCS 0€3 TIOCTpoeHUs /-d quarpamMmsbl U
MO3BOJISIET TIOYYUTh PEIICHUE 0€3 TTOCTIEI0BATEIFHOTO MPUOIMKEHHUS, KaK ITO
HMMEET MECTO TPH pacyeTe 1Mo NoTHOMY Teruty. OTHAKO pacyueT 1o SBHOMY
TETUTy HE JAeT BO3MOKHOCTH OLICHHUTH BIAKHOCTHOE COCTOSTHUE BO3/IyXa B
MOMEIICHUH, TIO3TOMY MM ITOJIb3YIOTCS TIPH PACYETe BO3IyXOOOMEHOB B CYyXHUX
niomemeHusAx (e > 10000 xIx/kr).

B tex ciyyasx, korja BO3ayX000OMEH B IOMENICHUH ONPEACIIACTCS
TOJIBKO OOIIE0OMEHHON BEHTHIISILIMEH, (popMya 1t onpeieICHAS
BO3/lyXO000MEHA MO W30BITKAM SBHOTO TEIJIa UMEET BHI

0
L - : . (45
' ce'pg'(ty()_tnp) ( )

TOT/Aa
Gup =Ly ps.
rae G, Ly, — TOTPEOHOE KOIMMYECTBO IIPUTOYHOTO BO3/yXa,
COOTBETCTBEHHO KI/4 U M/H;
O, — U30BITKY SBHOM TEIIOTHI, KJ[K/4;
¢, — yIeNbHas TEIUIOEMKOCTh Bo3ayxa, pasHas 1,005 kJ[x/(kr/°C),
[0,24 kxan/(kr/°C)];
1o — TEMIIEpATypa yaaiieMoro Boayxa, ‘C;
t,p — TEMIIEpaTypa MPUTOYHOTO BO3Ayxa, "C.
pe — TUIOTHOCTH BO3/yXa, IPHHUMAEMast B 3aBUCUMOCTH OT
TeMrieparypsl Bosayxa ¢, ‘C

o= 355/(273+)

4.7. HeoOxoaumMpbIii BO31yX000MeH MO H30bITKAM MOJHOI0 TEIJIa U BJaru

Pacuer BO3MyX0OOMEHOB B TIOMEIICHUSX C TETUIO- M BJIATOBBIICIICHUIMH,
O0OCITy’)KUBA€MBIX CHUCTEMAMH BEHTWIIIMH, BBITIONHIETCS C  TTOMOIIBIO
TTOCTPOSHUI MPOIIECCOB M3MEHEHUS COCTOSHUSA BO3/yXa B TOMEIIeHWH Ha [ - d
JMarpamme.

Ha nuarpaMmy HaHOCSITCS TOUKH, OTBEUYAIOIIME MapaMeTpaM XapaKTePHbIX
COCTOSTHUM:

B — BHyTpeHHero BO3yxa, TOYKAa HAHOCUTCA II0 HOPMHMPYEMOU
TEMIIEPATYPE U OTHOCUTENIBHOW BIAKHOCTH;



[T — mpurodyHOTO BO3/MYXa, TOYKA JICKUT HA TICPECCUCHUH HW30TEPMBI
MPUTOYHOTO BO3AyXa t;, W Jy4a Tipolecca B moOMenieHud €, KJDK/Kr,
onpenesieHHoro 1o gopmyre (4.3);

Y — ymansemMoro Bo3myxa, TOYKa HAXOIUTCA Ha TIEPECEUCHUH U30TEPMBI t, U
JIy4a TPOoIecca B IOMENICHUH &€;

C — cMecH PerMpKYISIIIMOHHOTO Y HAPY KHOTO BO3/TyXA.
3arem ¢ I-d quarpaMMbl CHUMAIOTCS 3HAUCHUS SHTABITHN / ¥ BIAarocoIep:kaHnui
d N yKa3aHHBIX TOYEK.

Pacxon mpurouHoro Bozmyxa L, M3/‘{, CUCTEMBI O0IIEOOMEHHOM
BEHTHJISILIAHA, €CITH WUMEIOT MECTO TEIUIO- W BIIArOBBIACTICHUS, OIPEICIAIO TI0

dbopmyre:
0 W30BITKAM TIOJIHOTO TEIUIA
_ 0
L,=—>=9 . (4.6)
p p@ ) (Iy - Inp )
MO U30BITKAM BJIaru
Liy= We, L@

pe (dy _dHP)'1073
TOraa
Gn =an'pB-

rae O, — U30BITKY TIOJTHOW TeTUIOTHI, KJ[K/4;
W,,— A30BITKM BJIAry, Kr/d;
[, — sHTaANBIUA yaansaeMoro Bo3ayxa, KJx/kr;
1,, — 3HTAIBNMA NPUTOYHOTO BO3AYXA, K/ K/KT;
d,, d,, — BIarocogep:kaHue, I/Kr, Cyxoro Bo3yxa, COOTBETCTBEHHO
yAAJIIEMOr0 U MPUTOYHOTO;
p¢ — TNIOTHOCTH BO3/yXa, MPUHUMACMast B 3aBUCUMOCTH OT
TemrepaTypsl Bo3ayxa t, “C
[Tpu npaBUILHOM TTOCTPOCHHH TpOILIecca Ha [ - d quarpaMme pe3yJibTaThl
pacuera 1io popmyiiam (4.6) v (4.7) coBIanaroT.

4.7.1. I'padu1eckoe mocTpoeHne MPOLECCOB H3MEHEHHS
MapaMeTpoB BO3AyXa B IOMeNIeHAH B TEILTbIH NePHoa roaa

IIpr 0OBIYHON OOMEOOMEHHOM BEHTHWIIAIMA B TEIUIBIM IIEPHOA Troda
BO3/IyX ToaeTcs 6e3 00paboTKH (TOIBKO OYHIIAETCA OT MBLIM B (PUITBTPAX) UK
MOABEPracTCs aaradaTHUYECKOMY OXJIAKICHHIO B (DOPCYHOYHOM Kamepe. B
MEPBOM CTy4ae MapaMeTpbl MPUTOYHOW TOYKHM COBIANAIOT C TapamMeTpamu
Hapy»XHOTOo Bo3ayxa (T. /1 coBmamaet ¢ T. H). [l onpeneneHys mapaMeTpos
BHYTPEHHETO M yJIAIIEMOro BO3AyXa 4epe3 TO4YKy H mpoBOAAT Jyd mporiecca
teruioro  mepuoma  (puc. 4.1, a) OO0 TIEpeceueHUs C  HM30TEPMOM,
COOTBETCTBYIOIIEH  TMPUHATOMY  3HAYCHHUIO  JOMYCTAMOW  TEMIIEPaTyphI
BHYTPEHHETO BO3Ayxa (T. B) W pmajmee A0 H30TEPMBI, COOTBETCTBYIOIIECH
TeMreparype ynaiseMoro sosayxa (1. V). Temrieparypa yaansemMoro Bosayxa ty,
°C paccuutsiBaetcs 110 popmysie (2.19)



Ecmm Touka B okasamace 3a TipenenaMM  OOJacTH  JOIYCTHUMBIX
MapaMeTpOB BHYTPEHHETO BO3AyXa, CIEAyeT NPUMEHATh aauadaTHYecKoe
OXJIXKICHUE WM UCKYCCTBEHHOE OXJIAXKICHHUE (C MPUMEHEHUEM XOJIOAMIbHBIX
yCTaHOBOK). B ciyuae ucnionp3oBaHus aauadaTH4Ieckoro oxiaxaeHus (puc. 4.1,
0) B [ — d-pmarpamme uepe3 Touky H mpoBommrcs ammadara [,=const 10
®=90+95% . IlomydyeHHasa Touka K COOTBETCTBYET COCTOSHHMIO BO3AyXa IOCTE
KaMephsl OpOMICHHWA. 3a CYET HAarpeBaHWsl BO3AyXa B BO3AyXOBOAAX |
BEHTHIATOPE TEMITEPaTypa IPUTOYHOrO BO3ayxa Oyaer Bermre Ha 0,5 — 1,5 °C.

>
d

Puc. 4.1. Ilpoueccrr n3MEHEHHUs! COCTOSIHUSI BO3AyXa MPH BO3IYy X000MeHe MOMEIeHHI
B TEIUIbIA MEPUON;
a — HapY KHBIA BO3MyX He 00pabaThIBaeTcs;

0 — Hapy KHBIN BO3AYX anuabaTHUECKH OXJIaKIaeTCsL

IIpumep 4.1. OnpeaenuTs KOJIUYESCTBO BEHTWISLHOHHOTO BO3AyXa, MOTPeOHOrO
Jutst 60pBOBI C TEMJIOM U BIaroil, BEIASTSIOMUMHACS B TOMEIIESHHH.

Hcxonanwie nannrie: O, = 25500 xx/a; O, = 130200 xJlx/a; W=42 kr/4.

PacueTHbIe mapaMeTphbl Hapy KHOTO Bo3ayxa: 4,=24 °C; [,=48 kJlx/kr.

PacuerHbie mapamerprl BHYTPEHHETO BO3AyXa B MOMEIIEHHH MPUHUMAEM COTJIACHO
CHulT [5], T.e. Ha 3 °C BblLIE TeMIEpaTypPbl HAPYIKHOrO Bo3ayxa =24 + 3=27 °C; ¢, He
6omee 70 %.

Pewenne. Ha [—d-muarpamme HaxoauMm Touky H(/I), COOTBETCTBYIOIIYIO
mapaMeTpaM Hapy>KHOTO BO3Ayxa (#y, [,) , UYepe3 KOTOPYIO MOMKEH MPOXOIUTH JIyU
mpouecca B NOMELIEHHH, TAK KaKk B JIETHEE BPeMsl NPUTOUYHBIH HapyXHbIH BO3IyX
MOCTYMAET B MoMelleHue 0e3 Kakoi-mubo npeasapuTeabHol 0bpadorku (puc.4.2)

ITo popmyne (4.3) BeIUMCIsIEM 3HAUSHHE YIIIOBOTO K03 (UIMeHTa JIyua mpouecca € =
On / W=130200/42=3100 x x/kr. Yepes Touxy H(/I) mpoBoauM Iyd Impolecca W3MEHEHHUSI
cocrosust Bo3ayxa. [Mo dopmyrne (2.19) onpenensem napameTpsl y 1a1seMoro Bosayxa 7, = ty

+ grad/(Hy - 1,5)= 27+1.1(3-1,5)=27,3 °C. Ha niepeceuenuu Jiy4a mpoLecca & ¢ U30TepMaMu
BHYTPEHHEr0 M yJATseMOro BO3AyXa, ompenessieM MojoxkeHue Touek B u V. 3arem c I-d
JUarpaMMbl CHUMAFOTCSI 3HAYCHUS SHTANBINN [ M BIAroCOASpX aHUN d 11 YKA3aHHBIX TOUEK
H(IT), B, V- nns rouxu H(ID) t,=24 °C; 1,=48 xJlx/xr; d,=9,5 r/xr, nis rouku B £,=27 °C; 1,=68
kJLx/xr; de=16 r/xr, ms Touxu ¥V £,=28,7 °C; I,=72 xJlx/xr; d,=17,2 r/kr
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Puc. 4.2. I'padpuueckuii pacuer Bo3ayx000MeHA PH JIETHEM PEKIME
C TIOMOIIBI0 [—d-auarpaMMel

3Hasi mapaMerpbl HapyXHOTrO (MPUTOYHOrO), BHYTPEHHEro W yJalsieMOro BO3IyXa,
MOXKHO OIpPENEIUTh KOJIHUYECTBO BEHTIJISLIUOHHOTO BO3AyXa, HCIONb30BAB INPH 3TOM
bopmyarl (4.5); (4.6); (4.7): 1o uzbdbITkam nonHoro temia Gu= On/(L-Iy,) = 130200/(72-48) =
5425 xr/a; 110 36bITKAM BIArd G, =W/ (dy-d,p) * 107 = 42000/(17,2-9,5) = 5454 Kr/u; 110 M36bITKAM
sBHOrO Terwna Gu= Qy/[cdtyrty)] = 25500/[1(28,7-24)] = 5425 xr/4. Tak Kak, IIOTyUCHHBbIE
3HAYEHHS COBIAIAIOT, TO CJIEAOBATENBHO, IOCTPOSHUE IpoLecca Ha [ - d auarpaMMe BbIIOTHEHO
BEPHO.

4.7.2. I'paduveckoe mocTpoeHne MPOLECCOB H3MEHEHHS
napaMeTpoB BO31yXa B IOMELIeHHH B X0JI0HbII Mepuoa roaa

B xomomHeli mepuoa roga TPUTOYHBIA  BO3AyX HAarpeBacTcs B
Kajopudepax MPUTOYHONW KaMephl. B Iemax 3KOHOMHH TeIuia 1LenecooOpasHo
(rme momyckaeTcs HOpMaMu) IPUHATD PELIUPKYIISLIHUIO.

Kak mnpaBuno, mpu OOBMHOW BEHTWIALMHA YBIAKHEHHWE BO3IyXa B
(OPCYHOUHBIX KaMepax B XOIOIHBIN NTEPUO HE TIPOU3BOIUTCS.

Xapakrepaple Toukd Ha | — d-gmarpamme mjii XOJIOZHOTO TIEPHOJA
MPSIMOTOYHOM BEHTUJISILIMU MOKa3aHbl Ha puyc. 4.3.
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Puc. 4.3. TIpoueccsl n3MEeHEHUsI COCTOSIHUS BO3ayXa
Py BO3XyX00OMEHe MOMEeNIeHUH B XOJIOAHBIN epHo roja.



Kak mpaBumo, mnpoeKTUpyeTcs OJHA TIPUTOYHAA BEHTHIALIMOHHAST
YCTAaHOBKA, OOCTY KMBAIOIIAS TTOMETICHUS B TIEPEXOTHBIN, XONOIHBIA U TETUTBIN
niepuoasl. [losToMy B TTOMEIIEHUAX, TI€ HEBO3MOKHO B TEIUIBIM MEPHOA roja
€CTECTBEHHOE TMPOBETPUBAHUE, BO3AYXOOOMEH B XOJOJHBIA W TIEPEXO/THBIN
MEPUOABl TIPUHUMAETCSI PAaBHBIM TOTPEOHOMY BO3AYyXOOOMEHY I TETUIOTO
rnepuoAga Kak MakCHMaldbHO oOkumaemoMmy. CreqoBaTenbHO, TIPH 33JaHHOM
KOJIMYECTBE BEHTWISILIMOHHOTO BO3/IyXa pacueT 3WUMHETO PEeXMMa CBOIUTCI K
HAaXO0KJICHUIO HEOOXOIWMBIX MapaMeTPOB MPUTOYHOTO BO3AYyXad, a TAKKE K
OTIPEACTICHUIO BEJIMYMHBI BIAYKHOCTHA BHYTPEHHETO BO3yXa MPU YCIIOBHH, YTO
00padoTKa MPUTOYHOTO BO3AyXa 3UMOM COCTOMT TOJBKO B €TI0 TTOJIOTPEBE.

Temmeparypy PUTOYHOTO BO3/yXa JKENATETHHO MPUHUAMATH KaK MOKHO
0onee HM3KOM, Tak KaK 3TO TPUBOAWT K COKPAIICHHUA BO3AyXOOOMEHA,
MOTPEOHOTO JIsl ACCUMUIIAIIAN TETUIOU30BITKOB.

OmgHako CHIDKEHME TEeMIepaTypbl TPUTOKA MOMKET TIPUBECTH K
BO3HUKHOBEHHIO JUCKOM(OPTHBIX YCIOBHA BOJIM3M JCHUCTBUS TPUTOUYHBIX
ctpyi. [Ipyu BBICOTE TOMEMIEHWI KHUIBIX W OOIIECTBEHHBIX 3/IaHUM 110 3 M
MPUHUMAIOT TEMIEPATypy MPUTOKA HUKE TEMIIEpATypbl BHYTPEHHEro Ha 2 — 3
°C, mpu BhIcOTE TIOMEIIEHMI GoNee 3 M — HWKE TeMIIepaTyphl BHYTPEHHEro
Bo3ayxa Ha 4 — 6 °C. Bosblee MOHMKEHHE 3HAYCHHS t, BOSMOKHO, HO TIPH €r0
BBIOOpE HEOOXOIMMO rapaHTUpoBarh coOmoaeHue 3amanHHeix CHullom
MapaMeTpoB BO3AyXa B OOCITYKMBAEMOW 30HE TIOMEHICHHM, TOATBEPAUB €TO
pacyeToM NMpUTOYHOM cTpyH [I].

[TocTpoenue mporiecca 3UMHETO PEeXUMa Ha [—d-muarpaMMe HauYMHAEM
OT TOYKM /, COOTBETCTBYIOLIEW MapamMeTrpaM Hapy:KHOTO BO3yXa, KOTOPYIO
HAHOCST HAa T0JIe quarpamMmel (puc.4.3).

KonmaecTBO BEHTWISALMOHHOTO BO3AyXa JUIA 3WMHErO TEpPHUOJa Toja
MIPUHUMAEM PaBHBIM JICTHEMY:

L, =L, otkyma G,,= L, - p,,.

P2 =353/(273+12,); £, =1, — 2+3°C

o 3
Taxum 00Opa3oM, 3a7aBIIMCH TEMIIEPATyPOM NMPUTOYHOTO BO3MyXa f, Ha

2+3°C nuxke t, u onpenenus G, I8 XOJOAHOTO MEPUOMAA TONA, OMPEHEISIEM
JIEUCTBUTEIIbHYIO TEMIIEPATYPY YAATIEMOTO BO3ayXa 1o (hopMyIe

6:%+:éﬁ (4.8)
rae ¢, — TeMIepaTypa MPUTOYHOTO BO3yXa B XOJIOIHBIHM MEPHOJ roja,
OC;
(Q,— M30BITKY SIBHOW TETIOTHI B XOJIOAHBIN MeproA roaa, kK x/4;
C¢ — YIEIbHAS TEIUIOEMKOCTh BO3yXa, pasHas 1,005 k/[x/(kr/°C);
G,y — TIOTPEOHOE KOMYECTBO MPUTOYHOTO BO3AyXa AT XOJIOJHOTO
TepUoa roaa, Kr/d.
OmnpenenseM 3HaAYEHUE TPATUESHTA TEMITEPATYPHI TI0 (hopMyJie
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TJIe f, — TeMIepaTypa BO3ayXa MoMeIeHus B padboueii 3oue, *C;
t, — TeMIIeparypa yIajaseMoro BO3ayXa B XOJIOIHbIH repro roxaa, C;
H,,— BbICOTa MOMEIICHMS, M,
h — BBIcOTa paboOYei 30HBI B TIOMEIICHUH, IPUHUMAETCS paBHOH 2,0 M,
a B TMOMCIICHHAX, TJ€ JIOJAM HAXOAATCA TNPEHUMYIICCTBEHHO B
CHIITYEM TIOJIOKEHMH, 1,5 M.

Ecnu rpagueHTt TeMreparypy HAXOJMTCS B MPEIENiax, COOTBETCTBYOIIMX
PacCMOTPEHHBIM BBIIIE TPEOOBAHUAM K T'PAJAMCHTY TeMIiepaTypa (CM. METOI. VK.
Pasmen I Tabn. 2.9), TO TIPOM3BOAAT AalbHEWIIEE TOCTPOEHHE ITPOLIECCOB
W3MEHEHHS COCTOSTHHS TTPUTOYHOTO BO3/yXa.

Uepes Touxky /H TpoBOAMM Jy4 MOAOTPEBA HAPYKHOIO BO3AyXa B
kanmopudepe d,=const. Touka /] HaXOOUTCA HA TIEPECEUCHUH JTMHUM d,=const C
H30TEPMOH NPUTOKA ¢,, . JIIs TOCTPOCHH TOYCK B U Y yepe3 TOUKy /7 IpOBOIAT

Jy4 npoliiecca (€) 40 IepecedeHUs C U30TEPMaMH 7, U 1.

Ecnu ke rpagueHT TemIiieparypy NPUTOKA HAXOMWTCS B Tpeaeiax, He
COOTBETCTBYIOIIMX PACCMOTPECHHBIM  BBIIIE TPEOOBAHUSIM K TPaIUCHTY
Temneparypa (Tabun. 2.9), To HEOOXOIMMO NMEPE3anaThCs ¢, M BHINOTHUTH PACHET

3aHOBO.

[Ipu ycraHOBKE OJHOW TIPUTOYHOM KaMeEpbl, OOCITYKMBAIOIIEH BCE
pacyeTHBIE TIOMEUICHWsA, TEMIeparypa MNPUTOYHOrO BO3AyXa BO  BCEX
MOMETIEHUAX OyAeT oAuHaKoBa. [Ipy yCTaHOBKE HECKONBKUX MPUTOYHBIX KaMep
TEMIIEpAaTypa TPUTOKA Ui PAa3HBIX TIOMEHICHWH MOMKET OBITh pa3IuyHa,
MO3TOMY BBIIIE TNPUBEACHHBIM PAcyeT MPOBOAUTCA UIS KAXKIOTO IMOMELICHHUS
HAMEIOIIETO COOTBETCTBYIOIIYIO TEMIIEPATY Py IIPUTOKA.

Ilpumep 4.2. Oupenenuts TeMIeparypy yIasIeMOTO BO3AyXa Uil 3MMHEro Mepuoia
roja.

Hcexoonvie oannvie: Q; = 34929 xJlx/qa; Oy = 46,6 T/ (v 1) L,, = 38030 M/
BeIcOTa momenienust Hy, = 3 m; BeicoTa padoueii 30861 h = 1,5 M. PacueTHble mapamMeTphl
BHYTPEHHEr0 BO3/yXa B IIOMENIEHUH TIPUHUMaeM coriacho [8] =20 °C.

Peuwtenue. 3agaevcs TeMneparypoil OpUTOUYHOI'O BO3AYXa tjp Ha 2°C HUKE I, T.e.

£ =t,—-2=20-2=18°C; Py = 353/(273+18) = 1,213 kr/m°. KONHYeCTBO BEHTHIISILIHOH-

np
HOro BO3ayXa IJIsI 3UMHErO nepuoga roga MNMpUHUMACM pPaBHBIM JICTHEMY IICpUOAY roaa
1.e.L,, =L, = 8030 M /4, otkyaa G,y = L, - p,,= 8030-1,213 = 9749 xr/4. Onpenensem

JEHCTBUTENBHY 10 TEMIIEPATYPY YAAIAEMOT0 BO3ayXa Mo Gopmyie (4.8)
ty=t, + 04 G,p= 18 +34928/9749 =21, 6°C.

OnpenensgeM 3HAYeHHE TPAJMEHTa TEMIIEPATy PbI 0 hopmyie (4.9)
gradt= (t,- t)/( H,— h) = (21,6 —20)/(3 - 1,5) = 1,1 °C/m.
Tak kak, MOJyYEHHOE 3HAUCHUE T'PAAUEHTA TeMIIEPaTypbl COOTBETCTBYET 3HAUSHUSIM
npuBeleHHbIM B Tabm. 2.8, mpu Oy = 46,6 KI[;K/(M3 ‘), TO MOXHO TPOU3BOJIUTH
JanbHelIee NocTpOeHUE MPOLECCOB M3MEHEHHSI COCTOSHUSI IPUTOYHOTO BO3AYXA.



4.8. B16op pac4eTHOr0 BO3AyX000MeHA U COCTABJIEHIE
BO3IYLIHOT0 0aJIaHCA MOMeEIEeHH U 3aHUIl B 11eJIOM

PacyeTHyto BenuumHYy BO3AyXOOOMEHa BBIOMPAIOT, PYKOBOACTBYACH
CIIEYFOIIIMMH COOOPAKEHUIMHU:

1) ecnu B MOMEIIEHMH BO3MOKHO B TEIUIbIM MEPUOJ OCYIIECTBICHUE
BO3yXOOOMEHa 4Yepe3 OTKPBITHIE TPOEMBI, TO 34 PaCYETHHIN
BO3JIyXO0OOMEH TTPUHUMAETCS OOJIbINAs BEJIMYMHA BO3IyXOOOMEHA TIO
TIEPEXOTHOMY U XOJIOTHOMY TIEPUOY;

2) ecnmi B TEIUIbIA MEPUOA HEBO3MOKHO OCYIIECTBUTh €CTECTBEHHOE
MPOBETPUBAHME  Yepe3 OKHAa (10  TEXHOJIIOTMYECKUM  WITH
KOHCTPYKTUBHBIM TIPUYMHAM), TO PACUYETHBIM BO3IyXOOOMEH paBeH
OOJTBITICH BETMYHMHE BO3yX0O00OMEHA 10 TPEM MEPHUOIaM.

Kak mnpaBuno, mnpoexkTupyeTcs oOnHa TPUTOYHAA  BEHTYCTAaHOBKA,
OOCITy)KMBAIOIIAsl TIOMEIIEHWE B TIEPEXOJHBIM M 3WMHHAW WIM B JIETHUM,
TIEPEXOTHBIA W 3UMHHM TiepuoApl. [1o3TOMy, BBIOpaB pacueTHYIO BEITUYHHY
BO3[yXOO0OMEHa, HEOOXOAMMO YTOYHHTH TMApaMeTpsl MPUTOYHOTO BO3AyXa B
JPyTHE TIEPUOMbl (HATIPUMEP, 3UMOM). DTO HEOOXOAUMO JI TPABHIIHHOTO
pacuera TeTUTOTIPOU3BOAUTENFHOCTH KaJTOpHU(hEepHOM yCTAaHOBKH.

Jlns OompIMX TOMEMICHWH BO3MOKEH BapHAaHT C JBYyMS PAaCcUETHBIMH
BO3yXooOMeHaMHu. Hanpumep, npeaycMarpuBaeTcs ABe BEHTYCTAHOBKH B
TEIUIbIA MEPUOA YU OJHA BEHTYCTAHOBKA B 3MMHMM. B 3TOM ciydae ogHa W3
BEHTYCTAHOBOK MOKET HE WMETh KanopudepoB M OyaeT padoTarh B JIETHUH
TIEPHO,.

B 3aganuum o kypcoBoMy TIPOEKTY it OOJIBIIMHCTBA TIOMENIEHUIN 3IaHUS
MPETyCMOTPEHO OMPEACTICHHE BO3MyXOOOMEHAa TI0 HOPMATHBHOW BEIMYMHE
KpPaTHOCTH BO3yX000OMeEHa.

KonmuecTtBo BO3ayxa, yoanieMoro W3 TIOMEIICHHS, OMpeAesaeTcs U3
YCIIOBHSA:

G,=G

(512708 ]
a Juis TIOMENICHWM, B KOTOPBIX HEOOXOAUMO TIOICPKUBATH TTOIIIOP
OTHOCHUTEJIBHO APYTMX CMEKHBIX C HUM TTOMEILICHUN:

G, =G,, +G

6bim 1noo »
rae Gpoy — KOJIMIECTBO BO3MyXa, HEOOXOAUMOTO T CO3AaHUS TPeOyeMOoro
o ATIOpa.
Hanpumep, nia roprosoro 3ana:
Gnoa = 2(I/2u + VM)]/p.S 9

rae Viy Vu — OOBEMBI TIOMEIICHHM COOTBETCTBEHHO TOPSYEro IeXa H
MOEYHOM.

B Ttabnuiyy BoszmynrHOro OajgaHca 3aHOCHUTCS KOJHMYECTBO YIAJISEMOTO
BO3/yXa T TIOMEIIEHNH C paCUeTHBIMHM BO3ayX0o0OMeHamu (Tadm. 4.2).

JUii  KakAoro »JTaka Npyd KOPUAOPHOHM CHUCTEME WM JUIA  TPYTIIIBI
MMOMETIEHNH Ha 3TaXe, BBIXOMIIIMX B OOMMNA KOPUIOp (IUTI03), HEOOXOIMMO
OTIPENIENATh CyMMApPHBIE TI0 3TUM MOMENICHHAM BO31yXOOOMEHBI 10 TIPUTOKY H



BBITSDKKE. Pa3HMIly MexKIy CyMMapHBIMH TPUTOKAMH HM  BBITSIKKOM
«aucOaNancy - CIieAyeT moaaBarh (NP M30BITOYHOM BBITSIKKE) WM YIAIATH
(mpu M3OBITOYHOM TPUTOKE) M3 OOMIETO NUT03a (MCKIFOUYEHUEM SBIAFOTCS
KHJIBIC TIOMEUICHHA, B KOTOPBIX BBITSIKKA KOMIICHCHPYETCS €CTECTBEHHBIM
MPUTOKOM Y€pE3 OKHA).

CyMMapHbIe 3HAYCHHS TIPUTOKA M BBITSKKH TI0 3TAKaM M 3JaHUIO B LIEJIOM
3aMMCHIBAIOTCS B TAOMITy BO3AYIIHOTO OamaHca (Taomn. 4.3).

Ta6mmrra 4.2.
BosaymrHeiii 6ajmaHe moMenieHu.

BhITspKKa, Kr/d (M°/u) TTpuToK, Kr/d (M°/i)
Ne | Hamm. | Ilepuon <
. | mome roxa Mectaag | OOmeodOmeH. | Bcero | MectHbI | OOmeoOMeH. | BCEro
’ B A Ecr. | Mex. | Ect. | Mex. Ecr. | Mex. | Ect. | Mex.
1 2 3 4 5 6 7 8 9 10 11 12 13
Tabnva 4.3.
BozmymHenil 0anaHc 1mo 3Takam M 3JaHHFO B LIETIOM.
Ne L. ra ITepron X IlpuTox X BeiTshxka Mpumex.
roja M /q KT/4 M/q Kr/4
1 2 3 4 5 6 7 8

4.9. 3apaun u ynpaxHeHust

1. Omnpenenuth TOTPEOHBINM BO3AYXOOOMEH L, M./d, IJIsI CHUCTEMBI
00IIIeOOMEHHOM BEHTHIIAIIMNA, €CIIM M30BITKA SIBHOrO Teruia cocrtasisror 6300
Br. IloMenieHue rpaxAIaHCKOr0 HA3HAYEHUSA, HAXOUTCA B T. N.

2. Omnpenenuth TOTPEOHBIM BO3AYXO00OMEH L, M./4 B TIOMENICHUM
pasmepom 155x653 M, ecimu B HEW HaxomATcs nh dYenoBek. HazHaueHue
TTOMEMICHUS — y4eOHas ayUTOPHA.

3. B nomemieHuM wucrapsercs Boxa B KoaudectBe Muu, KI/4.
TemriepaTypbl Hapy>KHOTO W BHYTPEHHETO BO3JyXa COOTBETCTBEHHO PAaBHBI
10°C u 20°C, OtHocHTenpHAS BIAKHOCTH HAPY>KHOTO BO3[yXa paBHA
OTHOCHUTENIPHOM BIAXKHOCTA BHYTPEHHETO BO3ayxa MW cocrtasier 60%.
Ornpenenuth MOTPEOHBIN BO3YyXO00OMEH CHCTEMBI OOIIEOOMEHHOW BEHTHITSAIMH
L, M./4, ecnmu OapoMeTpUUIECKOe MaBieHre cocTasiser 760 MM pr.cr.

4. B nomemennu obsemoM 10000 M’ peanmsyercs oOIEeoOMEHHas
BEHTHIIALMA C KPaTHOCTBIO 3 4 . OmpenenuTsh MoTpeGHbIH BO3AyX000MeH L,
M./d.

5. B

PacTBOPUTENH: OEH30J1 ¢ MACCOBBIM pacxonoM MI'1, KI/4, aleToH — ¢ pacxoaoM

BO3AyX TIIOMCHICHUA OJHOBPEMCHHO BBIACIIAIOTCA JICTYYHC

Mr2, Kr/4, stunauerar — ¢ pacxogom Mr3, KI/4, GyTviaaneTar — ¢ pacxomoM

Mr4, Kr/u. IlpenenbHO IOIMYCTHMBIE KOHLIEHTPALMM JTHX IMApOB B padoueit
30HE TMIOMENIEHUST COOTBETCTBEHHO PaBHEI C1 = 20 Mr/m3, ¢2= ¢3= ¢4 = 200 mr/ms3.



[IpenembHO AOMYCTUMBIE KOHIEHTPALMKA 3THUX TAPOB B HAPYKHOM BO3IyXe
COOTBETCTBEHHO PaBHBI Clu = 2,4 Mr/m3, c2s= 0,35 mMr/m3, ¢3u = c4n = 0,1 Mr/™m3.
Ornpenenuts HEOOXOTUMBIH BO3yXO0OMEH L, M. /4.

6. B momemenue Ky3HMIBI Beienserca yrapusid ra3 (CO) M IBYOKHCH
cepnl (SO2) ¢ maccoBbiMu pacxomamu Mr1, Kr/au u Mr2, KI/4 cOOTBETCTBEHHO.
[IpenempHO AOMYCTUMBIE KOHLIGHTPAIMK JTHX Ta30B B paboueld 30HE
COOTBETCTBEHHO paBHbl 20Mr/m3 m 10 M™Mr/mM3; B HapyXHOM BO3ayXe
COOTBETCTBEHHO COCTaBIAOT 6 mr/m3 u0,5 mr/m3. Onpenenuts HEOOXOIUMBINA
BO3yX000MeH L, M./4.

7. B momemenre yueOHOTo Kiacca Ha 30 4enoBeK MOCTyMaeT YTiAeKUCITBIN
ra3 (CO2) BeimensieMbId TIpH ApIxaHuM. [IpenensHo momycTumas KOHIICHTPALMS
3TOTO Ta3a B MOMEMICHAHA COOTBETCTBEHHO paBHA | JI/M3, B HAPYKHOM BO3/IyXe —
0,5 mr/m3. OnpeaenuTs HEOOXOTUMBIN BO3TyX000MeH L, M./d.

8. Ompenemurs BO3MyXO0OMEH B IIENOM TI0 3MAHHUIO I OOBEKTa
pacrioyioxkeHHoro B ropoae N (HazHaueHue u No oObekTa cMm. Tipui. 1, HoMep
3aJaHus COOTBETCTBYET HOMEPY B CITUCKE T'PYTIIIHI ).



5. PACUET BO3AYIITHBIX AYTIEH H MECTHBIX OTCOCOR
5. 1. OcHOBHBIE 0TIPEAeIeHIA 0 PACHETHBIE COOTHOIIEHHS

Bendvumnie dyie TPCTyeMaTpUBAIOTES HA TOCTOAHHRIX padouix MccTax ¢ WH-
TEHCHBHOCTEIO TEIIOBOTO  OOIVHeHus Doee 350 Bt/ Pacuer BOFIVIODHOTC JVITa
JAKIMIOYaeTed B OHpeIeneHHH IIOEIH Iy IEpyIomero natpyOka, norpeSHoro pac-
NOJId BO3IYNA H 8T0 TeMTIEpaTypLl, CROPOCTH 1A BLIXo/e UX matpyvora. Jyrmipona-
HHE pabodero MecTa MOKeT IPHMeHSTECH 114 JOCTHACHH] HOPMHPYeMEIX 3HAYEHHH
KOHUCHIPEMN BPCUHBIN VA30B M UBULH,

Pacuer BOIAYITHOTO AVINA HaUHHACTCI ¢ BRIOOPA THIA AVIITHPYFOIIETO MaTpyo-
Kad W XapaKTepH3vIOMKX ero koadhAaIHeHToR 3aTYXaHAs 110 CKOPOCTH M W TeMTIepa-
TVpe (1M KOHIEHTPAIIHH ) /.

Xauy . X .t X e
H’I:?, o e e (51\]
yEo VB

UUE Xygo v Xygy 1 Nigy ¢ — AIHHBL HIYAIBHBIX YUACTKOB CIPYH, HCTEKHOIER 13 1a1py O-
Kd, 110 CKOPOCTH, TEMIEepaType HIH KOHIEHTPAIIHH BpeaHoCcTeH COOTBETCTBEHHO, M;
Iy — m1omaaE BRINOJHOTO CEUeHHS MaTpyOKa, M

SHaueHHA KOdQpUIHEHTOB 3aTYXNAHIE TPHBOAATCH B CHPABOUHOH IHTEparype
[12]. B radn 3. 1npHpoaared JaTiiie I8 IeKOTOPL DHOD IaTpyOKOR,

Tabmma 5.1
XapakTepHCTHKH Y HIAPYIONIHX IaTpy GKOB
Bajg qymmEpyomero Tun Pazmepr HA BXO[E [Tnomanks Koappriaente
natpyoKa (AMAMETp HIH JUIHHA | BRIXOJHOTO z
H IMHPHHA). MM COMEHHS, M s " ?
Hatpyvbox IITr-5 500 1
HOBOPO T HBILH [T -6 630 016 6,3 45| 4
IVINHPYVIOIMHR LIL-R &/l (126
MapyGor i BI'K-1 400 x 300 (1,32
[0JATH BO3TVXA BIr'e-2 200 » 200 064 6.2 51119
KoMOakTHOol ctpyveli | BITK-3 BO0 X 1600 1.28
HMatpybGox [L3-3 315 0.14 53nprna=30" | 45| 1.6
TYITHPVIOITEH [J1R-4 4K (1.23 S53npra=45 | 34| 1
¢ pepxuHM nogeodon | [LJB-3 304 0,36 S3mpua=60" | 3.1 |02
Mampybox [1JTH-3 315 (.14 45npue=0" | 3,132
IYIIHPVIOI I [1JTH-4 400 0.23 45mpua=20" | 3,1 | 32
C HHAHAM nogeogon | TTITH-5 500 036 dnpmo—-20° | 2R |28

Ipameaanne k tadn 5.1 Faece o — yvronesinycxa sosavya, rpal; C — koadHiEeHT MecT-
HOTO CONPOTHRISHHA TATPYOKa.




Eemu nymHpoBaHde IMpHUMEHSeTes [ 3allUTE YeloBeka oT Ieperpesa, To 1
pacdeTa ILIONEIH BEIXOJHOID CEHMEHHS HaTpyOKa NpelBapHTS/ILHO HYKHO Olpeje-
JMTE TEMUEPATY PY HAPYKHOIO BO3AYXA HOCHE €10 aualarHoro oxiamenus £, C.

B ciyuae, eciid HOPMHPYEMOE 3HAYEHHE TEMIIEPATVPLI Ha PatodeM MECTE I,
OKAKETCS He MEHBINE TEMIEPATVPH f, . TO PpacieTHad IUIOIMAaLh BEIXOTHOTO cete-

HHA l'[EI'I‘lJ}"EFEEI OIIPEIC/IACTCA 110 ElZ'DPM"nTE
a
T

% =[—r” = Faom -EJ , (5.2)

pi
. f . Loy 1
Uie f,, — reMueparypa B paboueil sode, "C; X — PACCTOSHUE 01 BBHIXOAHOLIO CeUeHUs
maTpyOKa 10 padodero MecTa, M.
IIpH 10, foy AOTAHO ORITE PEATH3OBAHO HCKVCCTBEHHOE (ITOIHTPOIIHOE ) 0X-
TaAIeHHe BO3IYVXA, 4 pacdeTHad II0IAa b BEIXOIHOTO CeHeHH OIPE/IENAeTCH KakK

P

Fo=| "“] ; (5.3)

W

HEIJTDI.'_‘- Mo TIOTYHUCHHEOMY DACUCTHOMY 3HATCHHRY TITOMATH HaT0 HI-Jﬁl’.IElT’I-.. DITH-
#aiimee GoIbIIes 3HAYSHEE TIIOIMATH BEXOIHOTO CeYeHId CTaHJapTHOrO MaTpyOKa
(cm. Tabin. 5.1).

JUTHILL 1Ta9aILHLIN VIACTROD CTPVH II0 CKOPOCTH, TEMIIepaType H KOIerpa-
IHH HAXOJAT o Gopayaam (3.1)

Eemm okaeres, 49T0 X £ X, 1. TO CKOPOCTh BO3IYXA Ha BRIXOJE H3 MaTPyOKa vy,
M/C, TIPHHEMAeTCS DABHOH HOPMUDPYEMOH CKOPOCTH Vygp,. LIPH x > X, , HAYATRHAS
CKOPOCTE OTIPEEIAeTcs 110 (POpAyIIe

X

v

Fi R

“wopn
l" MOy

(5.4)

Janmee onpejermsiercd oObeMHBIH pacNol Bo3[vXa depes [vIIHPVIONIHIA TaTpy-
GoK Lo, M /4
Lo =vgFy. (3.3)

Tevreparypa no3Iyxa IMa NLIXoJe W3 natpyoxa fp, "C, onpejiengercd TpH yeIo-

BHH X = X,  KAK #p — f,yp,. OPH YCIOBHH X > X, , — 110 GOPMY e
X
P ruupu )

X wau f

by =E .~

(5.6)

Feny palijeHHoe  SHUUEHHE TeMUIEPATYPhL H BRIXOJE M3 LA1PYOKd OKaxeres
MEHBIE TeMIEPATYPHL MOCIe OXIaNIeHHA, TOTIa HY#KHO BRIOpATH TATPYyGOoK ©
OOIBIIEH ILIOMAIB0 BEINOJAHOIO CEMEHML, MO0 HarpvOOK JAPYIOro THIA H IIOBTO-
pPUIbL pacuer.

Femm avimupopamme padoduero MecTa NPHMEIMeTCd ¢ 1LeNLIO JATHTLI Helo-
BEKa OT IOBLINEHHON 3arasoBaHHOCTH HIIH 3allBUICHHOCTH, TOIJA pacdeTHas IUIo-
MIa1h BRIXOIHOTD CeHeHMHs maTpy Oka onpeaendercs 1o hopMy e



/ch - _c by _?
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TJE Cps, Chopw, Cp — KOHIECHTPAIMS BPEIHEIX BEIleCTs B padodeii 30HE, e HOpMHpYE-
MOC SHAUCHHE M KOHICHIPHIMA BPpCIHLIX BEIECTE B HPMTOUHOM BOZVXE COOTBEICT-
BelII,

Mecmupie  omcocst  XapakTepH3VIOTCH  pazHoo0pazveM  KOHCTPYKTHBHOIO
odopvnennd. [Tnpokoee mpakTHdeckoe MpHMEHEHNHE HAXOAAT TAKHE PA3HOBHIHOCTH
MECTHRIX OTCOCOB, KAk BEITSKHER MKaBL, 20HTEL, GOPTOREE OTCOCEL

1. Boimaxcisie wikaghor w sonmei. [IpH MCXaHHYCCKOH BBITSUKKC —OOBCMHEIH
Pacxojl BO3 VYA, VIATACMOTO W3 BHTAAHOTO MKada MIH BO3AVNa, VIATIEMOro 30H-
TOM, olpejengeTcd o hopmyie (3.3). 3eck vy — PeKOMEHIVeMasn CKOPOCTE JIRHKe-
HASA BOATYXA B CEMeHHH OTKPRITOTO TTROeMa Tkada WA B MPUEMHOM CEYeHHH 30HT,
ODBMHO IIPHHHEMaeTCH paBHOH (1,5 = 2 M/, Fj — IIoIa e CeHeHHI OTKPRITOTO Ipo-
EMd LLLl{‘dl.]:ltJ. MM NPHEMHOID CEHCHMH SOHTH, ME.

lIpu ecTecTBeHHOH BRITSKKe OOBLEMHEIH pacxol Bo3ayXa L. M-‘m, Y 1AISIEMOTO
W3 BHITSDKHOTO [IKada, WA BO3AYXa, VIAIEMOTe 30HTOM, ONpeielsercs To
dropary1e

L=KYQ HF’, (5.8)

rae K — xoadipunment, uueneHHo pasHeml 120 s mxada, 156 — 188 s 30HTA;
(Jr — KOHBEKTHBHAH COCTARJSMIONEAS TEIUIOBOro IOTOKA OT HCTOYHHKA Tervia. Bt
H — BrIcOTA OTKPHITOIO IpoeMa IMkada HIH paccTodHEE OT HATPEToH IOBEPXHOCTH
10 MPHEMHOTO CEUEHHS 20HTA, M: [ — WIOmATEL CEUeHN OTEPRITOTO NpoeMa mKkadia
HJIH [IPHEMHOIO CeHeHH 30HTA, S

HeoOxomMMyIo BLICOTY BLITAEIION TpYOLL A, M, TIPH €CTECTREIIION BLITAKKES Me-
CTHEIMH OTCOCAMH ONPEISISIOT H2 VOIOBHA DABSHCTBA PAacloIaraeMoro Iepernjia

napaeHdd AP, 1 IOoTeph JaBlIeHHd B Tpyoe AP
AP, =hp—p )8, (5.9)

rine g, /4 — TIOTTTIOCTT NOATY XA T8 TTOMETTIETIHH H RITYTRH MECTIIOND OTCOCA COOTHET-
CTBEHHO, KI/M’, g — VCeKOpeHHe cBo0OIHOTO TaIeHns, M/c”,

2 7
ap = P2 &']

- \§m+§m+g (5.10)

[IC vV — CKOPOCTE BO3AVXA B BRITAHON Tpyoe, Mic, £ . ¢, — KOpQHIMCHTEL Me-
CTHBIX CONPOTHBICHHI Ha BXOJAe B TpvOY H Ha BBEINOJE H3 HEEC COOTBETCTBEHHO,
mpuaEEMaerest ¢, = 0.5, ¢, = 1 [11]: & — xoadpHIHeHT THAPABIHMECKOro COMpo-
THRIEHWA, MOKHO TIPAAATE pardiM (0,02 d — mHaMeTp npoTogHeH 9acTH BRITTKHON
TPVORL M.

CropocTh BO3IYXa B BRITSAHON TpyOe olpejersercs Bepake HieM
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2. Bopmoesie omeocs! VeTaHARTHBAKOTCA OORMHO V BAHH ¢ BpelHBIMH H ropi-
YHMH PACTBOPEMH.
OfreMHBIT pacxod Boilyxa L, M'/c, yJameMoro GOPTOBRMH OTCOCAMH OT
RAHH, OIIpeAenseTcsa 1o dopMyie
L=KK.B [{pu B 1 3600, (5.12)
oA
roe K, =1.5 — 1.75 — xoapurenT samaca, A 0coO0 BpeIHEIX pacTBOPOB PHHH-
mMaercd paBHeM 1,75 — 2! K, — roadpHITHERT, VIHTHBAIOIMH NIOJACOC BO3IYXA ©
Topiee ragael, 5 = 0,35 1w ogpodopToore otcoca, 0.5 — e ABYXOOPTOBOIO OT-
coca, @ — yrol, odpaloBallLii TpalMiaMy peackipalomero gakena (eM. GopMyny
(3.13% 7, .7, — abcomoTHBIC TEMTICPATYPH WHIKOCTH B BAHHC W BOZ/IYXA B [OMC-
MEeHHH cooTReTeTReH D, K 3 — MHUpHHA BaHHEL, M; [ — JUIHHA PAHHEL, M.
Koahdmument K, OLUPEARIBSIOT 13 COUTHOINCHHI:
JUTA OIHOGOPTOROTO OTCOCa 03 ¢IyBa

; 7
. B .
E, [1 " ] -, 5.13
! ¢ )
JUTE JIRYRO0OPTOROTO oTenea De3 ¢Tyna
[ BT |
K =1+ . 5.14
m L 8!_’, L ]

[pn vammaus cayea K, = 1.
5.2, 3ajaun B VIEKHEHHS

1. BeiOpaTte pasMep oymeEpyviomero natpyoka tama LI pacxea posayxa L.,
M'/d, H eTO TEMIIEPATYPY Ha BEIXOJE M3 maTpyOKa fp, ‘C 1718 ofecleue s Ha [0CTO-
SHHOM PAdoUYeM MCCTC CKOPOCTH JIRIGKCHHS Ro3/TyNa 2.5 Mfe W temneparypr 19 °C,
ecId TeMIlepaTvpa Bo3ayxa B padodeii zoHe — 40 "C, paccTogHHe OT cpesa JAVIIH-
PYHHIEID HATPYOK JI0 HOCTOMHHOLO PadotuerD MecTa — X M: TEMUEPUTY P HUPY AHO-
ro ROF/IVXA NOCHC ajiHadaTHOTO oxXTaweHns — 16 C.

2. YenoBdd Te e, 4T0 M B Nepeoi 3ajade 3a HCKITFOYeHHeM TeMIepaTyphl Ha-
PYRHOIO BO3AYXE LOCILE dMaCarHOIO OXIIAeHHE, Koropas  cocrasiser 18 "C.
Temmueparypy noyvxa b padoue 301e TPHIATE ., C.

3. Bribparte pazMep aymupyviomeroe narpyoka i [ ¢ vrinoM Beliveka Boa-
myxa 30°, pacxox Bosayxa L, M/ H €ro TEMIEPaTYPY Ha BREIXOJE W3 natpydka fg, "C
s odecTieden s 1a MOCTOAINIOM padotdeM MecTe CKOpOCTH JIBIKeITHd Bo3ayxa 2,5
Mic u temmepaTypel 21 TC, ecnH TeMmepaTypa Bo3ayxa B pabodell 30He COCTARISET
35 "C. paccTosHHME OT cpe3a AVIIMPYVIOMETD HaTpyDKa A0 IOCTOSHHOTO pabodero



MecTa — 1.5 M; TeMIepaTypa HAPYKHOTO BO3IVXA Tocle aIHabaTHOTO OXITaM TeHHs —
19,

4. Boidpars pusyep aymmpyrinero tarpyOka raug T v pacxoy Bosavxa L,
M4, 11 OGECTIEMEHIS H TIOCTOSHHOM padotdeM MecTe CKOPOCTH TEHAEHI BO3IY XA
| mfc 1 xoHIEHTpaIH BpeqHLIX razoB 03 Mr/mn, ecnH paccToSHHE OT cpe3a JIyIIIH-
PYEOTIIEro HaTpyOKa 10 MOCTOSHHOTO Pafoduero MecTa — x M1 KOHIIGHTPAITHA BPE/THRIX
rason p padoteil 3011€ — ¢p o MIVIL, KOIIEITPAHA BPeAlLX [a308 B IPHTOYIIOM BO3-
ayxe — 0,02 mMr/m.

5. OnpenenaTe pacxo] Bo3javya L, ML qepes BREITAAHOH KA H BRICOTY Tpyv-
OBl TIPH ecTecTReHHOH BHITHHKe A, M. BhHcoTa OTKPHTOrO mpoeMa mkada cocTap-
ager 0.3 M ero mnoma s — (0.1 ME; KOHRCKTHBHEIH TCTUIOROH MOTOK  OT HCTOUHHKOR
TETIOBELIENCHIS cocTapngeT 2 kBT, AuaMeTp BEITAKHON TpyORI — d, TeMmmepaTypa
BO3AYXA BHYTPH NoMermeHnd coctapnder 22 “C. payTpH mikada — -, "C.

6. OnpeledTs pacxol Bo3avya I, M/H, VIATAEMEL BRITAKHEIM 30HTOM H BhI-
COTY TPYOR! IIPH ecTecTBeHHOH BRITAXKKe hi, M. PaccTodnne oT HarpeTol MOBEPXHO-
CTU 10 BO3IYXOLUPHEMHOLD CeUgHUY 30HTd coctapiier 0.5 M IUIOHEL BO3LY XOLPU-
eMHOTO ceueHHs 20HTa — (.15 M. KOHBeKTHBHELI TEIIOBOH MOTOK OT HCTOUHHKOB
TeIUIOBRLIEIe HUs cocTarnger (1,3 kBT, aMaMerp BeITH#MHOH TPy Ohl IIPHHATEPARHBIM
(0.2 M; TEeMEmepaTypa Bo3Iyxa B noMemneHus coctasiser 20 'C: BayTpu 30HTA — 2, 'C.

7. Oupejenurs 00beMHBH pacxo Bosiayxa L, smfe, yiaismemoro GoproBum or-
cocoM OC3 ¢TYRa OT BaHHK TPARICHWS CCPHOI KHCIOTHL, VCTAHORICHHOH V CTCHHL
TemmepaTypy pacTBopa B BanHe npuESTE 1. KD TemmepaTypa Bozayxa B NoMelie-
HHH cocTap1ger 20 "C. mEpHHa BaHHEL cocTapiseT 0.9 M: 17THHA BaHHBL — [, M.

8. Ha cromxo uaMendTed pacxo] posjyvxa L, Mfe, TIo VCIOBHAM TIDEILITY IIEH
3aJIa4M, ClIH a) BaHHY pacloloEHTE PAIOM ¢ ApYToil Takol #e BaHHOH el oTcoca;
0) BaHHY paclioNoAHIb B cepe/lHHe TIOMEINEHHAS, B) HCIIOIE30BaTh IBYX00pTOROI 0T-
COC: T') IPHMEHHTE OTCOC CO CIVBOM,



6. TEPMO/IUHAMHNYECKHUE N PU3NKO-MATEMATHYECKHUE
MMPOLHECCOB TEPMO- H MACCOOBMEHA B AIIITAPATAX KOH-
JANITUTOHUPOBAHUA BO3AYXA.

6.1. OcHOBHbIC MOHATHS M ONpeAeIeHUs!

NHTEHCUBHOCTh TIEPEHOCA TEIUIOTHl XapPaKTEPU3yEeTCA TUIOTHOCTBIO TETLIO-
BOrO TIOTOKA. [JIOTHOCTh TETJIOBOTO IMOTOKA - 3TO KOJHUYECTBO TEIUIOTHI, Mepe/ia-
BAa€MOE B E€IWHHUILy BPEMEHHU YEPE3 E€AUHUYHYIO IUIOTHOCTh TOBEPXHOCTH, (
[Br/™’].

MOIIHOCTH TEMIOBOrO MOTOKA WK MTPOCTO TEIIOBOW MOTOK - 3TO KOMUYECT-
BO TEIUIOTHI, TIEPEAABAEMOE B €IUHMIYy BPEMEHM 4Y€pe3 MPOM3BOJIbHYIO MOBEPX-
HocTh F , [BT].

q=Q/F, Br/™m’ (6.1)

ITOBEPXHOCTH TeIoooMeHa F - 370 OBEpXHOCTH, Yepe3 KOTOPYIO MPOUCXO-
T Tiepenaya Teruia. Hampumep, mpu OCTBIBAaHWM TETUIOHOCHTENS B TpyOe aua-
MeTpoM d ¥ JUIMHOM |, Terno mepemaeTcss OT TOPSAYEro TEIIOHOCUTENS K OKpPY-
JKAIOMIEW Ccpede 4Yepe3 IWIUHAPUYECKYIO TIOBEPXHOCTh TPYObl. B »TOoM cmydae
F=rn-d-l.

[lepeHOC TETIOTHI 3aBUCHUT OT PACTIPEEICHHS TEMIIEPATYPHI TI0 00BEMY Te-
Jla WITA TIPOCTPAHCTBA. | E€MIIEPATYPHBIM TIOJIEM HA3BIBAETCS COBOKYITHOCTH MTHO-
BEHHBIX 3HAUYEHUH TEMIIEPATyPhl BO BCEX TOYKAX TEJa WIIA CUCTEMBI TN B JTAHHBIN
MOMEHT BpeMEHU. MaTeMaTHyecKoe ONMCAaHME TEMIIEPATYPHOTO TON UMEET BUA:

t=f(x.y,z,7), (6.2)

rae t - reMmeparypa,
X,y,Z - MPOCTPAHCTBEHHbIC KOOPAWHATHI,
7 - BpeMmH.
TeMmieparypHoOe TIONE, OMUCHIBAEMOE MPUBEACHHBIM YPAaBHCHUEM, Ha3bIBa-
€TCA HECTAMOHAPHBIM. B 3TOM ciiyvyae Temneparypsl 3aBUCAT OT BPEMEHH.
B Tom ciywae, korja pacnpeneneHue TeMIEpaTypsl B TEE HE U3MEHACTCS
CO BPEMEHEM, TEMIIEPATYPHOES I10JIC HA3BIBACTCS CTALIMOHAPHBIM
t=f(x,y,z,), (6.3)
€CIIM TEeMIICpaTypa M3MCHACTCS TOJIBKO IO OOHOW WIIM IBYM IIPOCTPAHCT-
BEHHBIM KOOpAWHATAM, TO TEMIIEPATYPHOE IOJI€ HA3BIBACTCSI COOTBETCTBEHHO OJ-

HO- Y IBYXMEPHBIM:

t=f(x,7), (6.4)

Temmneparypusie nomns (1.2) u (1.3) Ha3pIBaOTCA TPEXMEPHBIMH.

[ToBepxHOCTH, BO BCEX TOUKAX KOTOPOW TeMriepaTypa OJMHAKOBA, HA3bIBA-
eTCcs M30TePMUYIECKOr. M30oTepMudeckre moBEpXHOCTH MOTYT OBITh 3aMKHY THIMH,
HO HE MOTYT TIepeceKarbcs. bpicTpee Bcero Temmneparypa u3MeHseTCs TIPU ABHKE-
HMAW B HAIIPABIICHWH, TEPIICHIUKYISIPHOM HM30TEPMHYECKONW TOBEPXHOCTH. CKO-
POCTh U3MEHEHUS TEMIIEPATYPHI TI0O HOPMAIIA K M30TEPMHUYECKOM TTOBEPXHOCTH Xa-
PaKTEpHU3yeTCA TPATUEHTOM TEMIIEPATYPHI.




I'pamuent temneparypsl (erad

\d

t;=Cons t) - ecTb BEKTOp, HANPABICHHBINA IO
d

‘é\ HOPMaIM K H30TEPMHUYECKOM IIO-
/“ t,=Con

BEPXHOCTH Y YMCJICHHO PAaBHBIN MPO-

//’\t c W3BOJHOM MOT TEMIIEPATyphl MO 3TO-
1=Lon

MY HalpaBJICHUIO:

/ grad

Pucynok 6.1 - PacnonoskeHue rpagueHTta
TEMIIEPAaTy pbl U BEKTOPA TEIJIOBOIO IMOTO-
Ka OTHOCHUTEJIBHO H30TEPMBI tr—const TEM-
Hepary pHOro Mo

a
grad.t=n, > ,(6.5)

TI€ Ny -€AUHUYHBIA BEKTOP, HAIIPABJICHHBINM B CTOPOHY BO3PACTAHUS TEMIIEPATyp
HOPMAaJIbHO K U30TEPMUAYECKOMN TTIOBEPXHOCTH.

6.2. Teopusi TemJIONPOBOTHOCTH.
3akon @ypwe. Teopus TETUIONMPOBOAHOCTH PACCMATPHUBAET TENO KaK He-
npepriBHYI0 cpexy. CoriaacHO OCHOBHOMY 3aKOHY TEIUIONMPOBOAHOCTH - 3aKOHY
@Dypbe - BEKTOP IUIOTHOCTH TETUIOBOTO TOTOKA, TEPEIABAEMOTO TETUIOMPOBOIHO-
CTBIO, TIPOTIOPITUOHANICH BEKTOPY TPATUEHTA TEMIIEPATYPHI:

a
q=-A.grad.t =—/An, P (6.6)

rae A - ko3dduiment remmonposoaHoctd, B1/(M-K). OH xapakrepusyer
CIIOCOOHOCTH BEHIECTBA, U3 KOTOPOT'O COCTOMT PACCMATPHUBAEMOE TEJIO, TIPOBOIUTH
TETUIOTY.

3HAK «-» YKa3bIBACT HA MPOTHUBOIIOJIOKHOE HAMPABIIEHHE BEKTOPA TEIIOBO-
ro MOTOKA W BEKTOpa IPagueHTa TeMIiepaTypbl. BEKTOp MIOTHOCTH TEILIOBOTO TI0-
TOKA (] BCET/1a HAIIPABJICH B CTOPOHY HAUOOJBIIETO YMECHBIIICHUS TEMIICPATYPHI.

CKaIIpHAs BEJIMYMHA BEKTOPA IJIOTHOCTHU TEIUIOBOTO MOTOKA:

ot
q= —/15, (6.7)

W3 dopmynsl crieayer, YT0 KO3PPHUIMEHT TETUIOMTPOBOAHOCTH A  Ompene-

JIIET TNIOTHOCTh TEIIOBOTO TIOTOKA MPH TpajMeHTe Temriepatypsl 1 K/m.
KO3(pPHUIMEHT TETLTOMPOBOTHOCTH SBISETCA (PUIMUSCKUM TTApaMETPOM U 3a-

BHCHUT OT XUMHYECKON MPHUPOIBI BEIECTBA M €r0 (PU3UIECKOTO COCTOSHUSA (TUIOT-

HOCTH, BIIAJKHOCTH, TABJICHUS, TEMIIEPATYPHI).



OnHoc/10iHAS IVTIOCKAS CTEHKA.

t PaccMOTpUM OHOPOAHYIO IUIOCKYIO CTEHKY
TOJIIIAHON O, HA TIOBEPXHOCTIX KOTOPOM MOIAEP-
JKUBAIOTCSL TEMIEpParypsl t,; U tp, mpudem to;>to
(puc.2.2). Temrieparypa W3MEHAETCA TOJNBKO 10
q=Const  TomMHe CTEHKH - TI0 OJJHOM KOOPAMHATE X, KOd(-
(UIIMEHT TETIONPOBOIHOCTH A ~ const. TemnoBo-
ro MOTOKAa B 3TOM Cllydae, B COOTBETCTBUHU C 3aKO-

HOM Dypse, orpeaesaeTcs no q)OpMyJIe:
=—A—=4——" (6.8
q n 3 (6.8)

]
\

|

N
\

o+
o
—
e e e e

WA
Pucynox 6.2 - U3menenune
TEeMIIEpaTyp MO TOJIINHE OJ-
HOPOJHOU IJIOCKOU CTEHKH

_AL (6.9

q= E

1

rne At=t., —t_,, IpA4eM t,;>t);
R, =0/ A - BHyTpeHHee TEPMHUECKOE COMPOTUBJICHHUE TEILIONPOBOI-
HocTH cTeHkH, (M>-K)/Br,
Pacrnipenenenue reMneparyp B INIOCKOM OJTHOPOAHOM CTEHKE - JIMHEHHOE.
B GompmmHCTBE TIPAaKTHYECKUX 3a71a4 TPUOJIFIKEHHO TIPE/ITONaraeTcs, 4ro

KO3 (PULIMEHT TETUTONPOBOAHOCTH A HE 3aBUCHUT OT TEMIIEPATyPhl U OMHAKOB TI0
BCEU TOJIIIMHE CTEHKW. 3HAYCHHE A HAXOIAT B CIPABOYHHUKAX MPH CPEIHEH TEeM-

neparype ¢, =0,5- (1., +1.,).
TernmoBoit MOTOK (MOMIHOCTH TEIIOBOTO TOTOKA) ompeaensercs 1o (hopmy-
Je:

O=q-F=(i,~1,)-F-%5, (610)

MHoroc/10MHAA IVIOCKAA CTEHKA

t PaccmoTpum i Tex ke ycro-
o1 o 03 BHUM MHOTOCJIOM IUTOCKYIO CTEH
HY1O YIO CTEHKY
=TT T = g=Const y
C TOJIIHUHOM CJIOEB O, O,..., O, C CO-
7, \\\\\\\s/ -
» 7 e \\é OTBETCTBYIOIIMMHU  KOd(duimeHTamu
é&% TETIONPOBOAHOCTU Ay, As,..., Ay (PH-
tc3§
/ \ cyHOK 6.4). 34ech CI0M IDIOTHO IIPH-
/& % A tcl y ) g P
MoA A JETAIOT JPYT K JPYTY.
X

Pucynok 6.3 - PacnpenencHue Tem-
neparyp 0o TOALIMHE MHOTOCION-
HOH IJIOCKOH CTEHKHU



B sTOM cnyuae rmiioTHOCTh TETUTOBOTO TIOTOKA OTpeIesieTcs 1o hopMyie:

tcl - tc~(n+1) . At
>0 %
i
i=1 /1!' i=1

[JIE N - YUCJIO CIIOEB MHOTOCIOMHOM CTCHKH;
te1 ¥ toni1) - TEMIIEPATYPBI HA BHEIHUX I'PAHMLAX MHOTOCIOMHOM CTEH-

q= ,(6.11)

n
ZR 4 - TIOJIHOE TEPMMYECKOE CONPOTUBIICHHME MHOTOCIIOMHOM IUIOCKOM
i=1

CTEHKH.
[110THOCTH TEMIOBOrO MOTOKA, MPOXOIIETO YEPE3 BCE CIOU, B CTALMOHAP-
HOM PEXHUME OJWHAKOBA. A Tak Kak KO3(PPHUIMEHT TETUIOMPOBOHOCTH A Pa3iiH-
YEH, TO JJs TUIOCKOWM MHOTOCIOMHOW CTEHKM PACIIPEACIICHUE TEeMIIEpaTyp - JIO-
MaHHas JTIUHUA.
PaccumTas TEeroBOM MOTOK 4Ye€pe3 MHOTOCIOMHYK) CTEHKY, MOKHO HAWTH
TEMIIEPATYPy Ha TPAHMIIE TFOOO0TO cnosA. JIJIg K-TO CIIOS MOIKHO 3ancarh:

k
Letker) =ter — qz Ry, (6.12)
Iy

6. 3. Terutonepexaua
B TexHuKe 4acTo MPUXOAUTCSA pacCUMTHIBATh CTALIMOHAPHBIN MPOLIECC nepe-
HOCA TEIUIOTHI OT OJHOTO TEIIOHOCUTENS APYTrOMYy YEPE3 pa3JessIolLy0 CTEHKY.
‘TakoM npoLecc HA3BIBACTCA TEIUIONEPEAAYEH.

Ilnockas crenka. PaccMoTpum Termionepenady 4epe3 pa3Aeisiomyro H3
MHOTOCIIOMHYIO TIIOCKYIO CTEHKY. 3/1€Ch Tiepeiada TeIuIOThl ASIUTCA Ha TP TPO-
recca:

1) B Hauane TernoTa mepemaeTcs OT TOPSAYETO TETUIOHOCHUTENS ty K TO-
BEPXHOCTH CTCHKH ITyTeM KOHBEKTHBHOTO TEIIOOOMEHA, KOTOPHIA MOXKET COIMpPO-
BOXK/IAThCA M3Ty4YeHHUeM. VIHTEHCHBHOCTP TPOIIecca TETUTOOTAAYN XapaKTEPU3YeT-
cs KO (PUIMEHTOM TETUTOOT/IAYH O ;.

2) 3areM TemoTa TEILIOMPO-

t
MA An BOJHOCTBIO TICPEHOCUTCS TMOOYESPETHO
thcl \W OT OHOM MOBEPXHOCTH CTECHKH K APY-
ter \\tqg TOM, KOTOpas XapakTepuzyercs Kodg-
\ les 3 burmeHToM TETIOMPOBOAHOCTH
§ = temen G )
Mt \ JEXERPIAVIYE
NV 5N
5 |6, 5 K2 Pucynox 6.4 - PactipesieieHre Temiepa-
: - Ty TIPH TEMIONEPENAUE YEPES MHOTO-

Xunakoctb KNAKOCTb CJIOMHY IO TLIOCKY KO CTEHKY




3) Y, HakoHel, TeroTa OrmATh IMyTeM KOHBEKTHBHOTO TEIUIOOOMEHA Tiepea-
€TCS OT TIOBEPXHOCTH CTEHKH K XOJIOAHOMW KHJIKOCTH tyo. ITOT MPOLIECC XapaKTe-
pusyeTcs K03 (PHUIMEHTOM TETUTOOTAAYH L.

[Ipu cranpioHapHOM pPEKHUME IDIOTHOCTH TEIIOBOTO TMOTOKA BO BCEX TPEX
MPOLIECCaX OAMHAKOBA M MOKET OBITh 3aITMCaHa CIEAYIOLUIUM 00pa3oM:
1. no 3akony HeroToHa - PuxmaHna

1
q:al'(toicl_tcl):R_'(tch_th)’ (613)

al

2. no 3akony Pypbe

t.,—1t. t.,—1t.
q= cl c(n+l) _ cl c(n+l) ’ (614)

n ] n
1
> 1 2Ry
i=1 7Y i=1
3. mo 3akoHy HptoToHa - PuxmaHna

1
=, (tuyi) —tys)=———(turnis) —tys), (6.15
q 2 (c( +1) 2) R-a, ( (n+l) 2) ( )

1

rne R,,=— m R,, =—— - TEPMHUYECKOE CONPOTUBJICHUE BHEIHEHN TEII-
27 o,
JIOOTAAYM COOTBETCTBEHHO OT IOPSAYEro TEIUIOHOCUTENA K CTEHKE M OT CTEHKH K
XOJIOZHOMY TEITIOHOCHUTEIIIO.
W3 BeIIENIPUBEACHHBIX YPABHEHUA COCTABUB CUCTEMY YPAaBHEHHM:

Lyer =t =9 Ry
th _tc~(n+1) =q ZRJJ ” (616)
i=1

tc~(n+1) - tJICZ =q- Ra2
U CJIOKUB IMPABBIC M JICBBIC YACTH, TIOJTYYHUM YPABHCHUA TCILTIONMEPCAAYN YC-
pe3 MHOFOCHOI;'IPIYIO TIIOCKYHO CTCHKY !

thwr —tw=q (R, +ZH:RM +R,,) (6.17)
WA -
g=— D1 Zhu2 A (6.18)
R, +> R;+Ra2 Ry
rne At=(t,, —t,,) - TeMnepaTl;i:)an‘/'I HATIOp, 3aJaHHBIA YCIOBUAMH 3a/1a-

4y,

Ry - TepMutdeckoe CONPOTHUBICHHUE TETUTOTIEPEAAYH OT TOPSYETO TETUIOHOCH-
TEJNA K XONOAHOMY .

Bemmuuna, oOpatHas Ry, HazeiBaeTcs ko3 durmernTom Terumonepenaun K:



1 1
K=—= , 6.19
R 1 (6.19)

V)
k — + LI
o, l;;ti

25
Koaddurmenr rermnonepenaun K xapakrepusyeT MHTEHCUBHOCTD MPOIIECCa
TEIUIOTIEPEIAYA  OT TOPSYETO TEIIOHOCUTENS K XOJIOJHOMY Yepe3 Pa3HelTOILy 0
WX CTCHKY.
Torma ypaBHeHHE TETUIONIEPEIAYH MOMKHO 3aITUCATH:

t,.; —1
4= K- () =y )= 2 i Q= K- (1) = 1)+ F (620)
k
['paHM4HBIE TEMIIEPATYPhI ONPEASIAIOTCS U3:

th = tJICI _q'RaI

n
tc~(n+1) = tJICI —-q- (Ral + ZRJJ) = tg;c2 - q 'Ral ’
i=1
Od4eBUAHO, YTO JIJIs1 OJHOCIOMHOMW TUTOCKOM CTEHKHM (POPMYJITBI CTIPABEIJTUBHI,
FI[C Z R/ll - R/l ) _l - — ) tC(H+])=tC2' (6.22)
i=1 A A

i=1 7Y

(6.21)

IIpumep 1

B TemiooOMeHHOM amnmapare BEPTHKATLHAS TUTOCKAs CTEHKa TONIUHON & = 5,5 MM, TIHHOMN
1=1,45M wuBbIcOoTOI h = 0,95 M BBIMOMHEHA U3 cTAMU ¢ KO()HUIUEHTOM TEMIOMPOBOTHOCTH
he =50 Bt/(MK) (puc. 1). C 0qHO# CTOPOHBI OHa OMBIBAETCS! IPOJOIBHBIM BBIHY K ASHHBIM ITOTO-
KOM ropsiueii ;KuakocT (Boabl) co ckopocteio w = 0,525 m/c u remmneparypoit tx = 80 °C (Baa-
J¥ OT CTEHKH ), C APYTOil CTOPOHBI — CBOOOAHBIM MTOTOKOM aTMOC(EpPHOro BO3AyXa C TeMIepary -
poit  ty =10 °C.

/ )\’C
tml / t)KZ
q S h
Y
) |
Tpebyemcesi:

1. OnpenenuTs MIOTHOCTH TEIUIOBOTO MOTOKA (. Pe3yapTaTsl pacueToB 3aHECTH B TaOJIHLy.
Jlyuncteiv Tennoo6mMenoM npeHeOpetn u3-3a MATbIX SHAYECHUH ty Mty .

2. lNpoBecTn pacueTHOE WCCIECAOBAHWE BAPHAHTOB MHTESHCH(MKAIIMH TEIUIONepeayn IpH
HEN3MEHHOU Pa3HOCTH TEMIEPATYP MEXKAY TOPSUAM U XOJOHBIM TEIUIOHOCUTEISIMU.



2.1. Onpexenuts K03 PUIMESHT TEIUIONepE YN TIPH:
a) yeenmmuenun B 5, 10, 15 pa3 ko punmreHToB Temnonepeaaun o, o, U MOBEPXHO-
CTH CTeHKH F KaK cO CTOPOHBI ropstueil UAKOCTH (Ksq , Kioa,» Kisa,» Kps s Kplor» Kpise )s

TaK ¥ CO CTOPOHBI BO3AyXa (KS(xz > K10a, » Kisa, » Kpse, » Kp1og, » Kpisk, ).

0) 3ameHe cranbHOM cTeHku Ha natyHHywo (K ), amomunuesywo (Kj ) 1 mex-
HY IO (Ky,,) c ko3 punmeHTamu TEIJIONPOBOAHOCTH COOTBETCTBEHHO
Ay =102 Br/(M-K), Ap =202 Br/(M-K), Ay, =393 Br/(Mm-K).

Pesynbrarsl pacueToB 3aHecTH B TAOIHLY.

2.2. OnpenenuTh CTENeHb VBeMnYeHnsl ko3 puuuenTa Temonepesadn mpyu n3MeHe-
HUUM KKJI0TO M3 BapbupyeMbIX (paxtopos o; mo popmyie: o; = K;/K, rue K, K; — xo-
3¢ punHenTH TEITONEPEaaYr 10 W MOCTe WHTEHCU(DUKAIIUN TETTOTIEPEIayH.

PesynabpTarer pacueTos cBecTH B TAOIHILY.

2.3. O603HAUUB CTEIEHb H3MEHEHHSI BAPbUPYEMBIX (aKTOPOB Uepes z, MOCTPOUTH B
macmrabe (Ha OXHOM puCYHKe) rpaduku: Go, =11(z), of =12(2), 64, =13(2),

op, =f4(2), o3 =1f5(2).
2.4. [IpoaHanM3MPOBATE MOy YSHHBIE PE3yJIbTaThl H C(HOPMYIHPOBATH BBIBOABI O I1e-
JIeCOO00PA3HBIX My TSIX HHTEHCU(UKAITNH TeTLIONEPeaayn.

Pewenue:
1. st HaxoxaeHns ko3 pUIImeHToB TeriooTaaun o HE0OX0IMMO BEIOPATh YpaBHEHUS! O~
no6ust 1 HalTH YrciIa moJ00Hs..

Ipu BBIHYKIEHHOM OOTEKAHHWHU IJIOCKOM MOBEPXHOCTH MOJKET OBITh UCIIONB30BAHO CJIEIYOIIEE
ypaBHeHHe 0100u:
0,25
nj n, Pry
Nuy 1 =cRe ' -Pr —

)I(]l K1 PrCl

Hnst Boxe! ipu Temmeparype 80°C xapakTepHEI Clieyoiue napaMeTpol:
v=0365-10"0xm/¢?; Pryy = 2,215 hy, =67,4-1072 Br/(m-K);

wl 0,525-1,45
v 0,365-10
Rey,1>5- 10°=>c¢c= 0,037;n;=0,8; n, =0,43;

3agaammcst TeMIepary paMu MOBEPXHOCTEH CTEHKH CO CTOPOHBI OXJIKAAEMOH t¢, M Harpe-

=20,85-10°;

BaeMOH t¢, Cpea. YUMTBIBAS PEKOMEHIAMH (1711 METATMIECKUX CTEHOK B TIEPBOM TPHOIIIKE-
HUM MOXHO NPUHATB L, =1, ={;; TEMIEparypa CTEHKH BCeriaa Omke K TeMmeparype Toi

cpeabl, CO CTOPOHELI KOTOpOﬁ O BBIIIEC; ITPU BBIHYXKACHHOM ABUKCHUU BECJIMYHUHA O OOBIYHO 3HA-
YMTENBHO OOMbIIE, YeM TIPpH CBOOOAHOM), BeIOUpaem t¢, =tc, =tc =75°C.

Ipu temneparype 75°C Pr;, =2,38.

221
N1 =0,037-(20,86-10%)08 .2,210:43 (F

b

0,25
] =5803,576;

[Mpu cBoOOAHOM IBWKEHHH (S€CTECTBEHHOW KOHBEKIMH) BIOJb BEPTUKAIBHBIX MOBEPXHOCTEH
MOKeT OBITh UCITOIB30BAHO CIAEAYIOIIee Y paBHEHHE OO0 S



Pr.
Nu)th - C(Gr)th : Pr)Kz )m[ﬂj 5
Pre,
Hnst Bozayxa nmpu Temneparype 10°C xapakrepHsl Cleqy IOLIUe mapaMeTphl:
v=1416-10"0m%/c; Pryg, =0,705; Ay, =2,51-1072 Br/(m-K);
a mpu temneparype 75°C Pre, =0,693.
gh’-p

1
At,tae=—;
v2 P T

Gry,h =

9.81-0,95% .1/283
=200 / .65=9,635-10;

(14,16 : 10—6)

-Pr_ =0,705-9,635-10° =6,792-10%;
2 2

Pr >10° = c=0,15m=0,33;

2 2

0,705

0,25
= 264,554 ;
0,693]

Nuy, 1, =0.15:(6,792:107)%% (

Koa g durieHTs! TEmIooTaum:

A 1072
oy = Nuy |0 = 5803,576- 924197 5697660/ — 27|

b

A -2
2.51-1 B
o, =Nu h.ﬁ:264,554.A:6,990K T ];
xh 0,95 M2 -K

Koagduruent termnonepenaun K 11s miockol CTeHKH:

1 1 Br
2
1 1 I 00055 1 K

5
LA, @, 2697662 50 6990

ITNOTHOCTE TEMI0BOTO MOTOKA:

o

Bt
q= K('[>I<1 - t>1<2) =6,9666- (80 —-10) = 487,662(M—2] ;

ITpoBepka npaBUIBLHOCTH NPUHATHSA 11 TEMIIEPATY P te, ¥ te, AId pacuera:

t, =t _ 9 _gg_ 487,662 =79.819(°C);
1 ooy 2697,662
4 2
t =t +-—-=10+ 87.662 _ 79 766(°C):
2 2 a, 6,990
OTKIIOHEHUS
t -t
9= “ , 9 _79819-75 100% = 6,04% < 10% => nomnycTumo;
t, 79,819
1
t —t
0, =22 P70 T 1500, _ 5979 <10% => somycramo;
t 79,766



Pesynerarsl pacuera

Tabnuna 1

oy, o2, 1/ ay, 1/ o, 6/}\.9, R, K, q,
Br/(M’K) | Br/(M’K) | M’K/Br M°K/Bt M°K/Bt M’K/Br | Br/(M’K) | Br/(»°K)
2697,662 6,990 0,0004 0,1431 0,0001 0,1436 6,9666 487,662

2.1 . Koa(ppunmeHTs! TemIonepeaaun Npyu H3MEHEHUH KKOT0 U3 BAPBUPYEMbIX (DaKTOPOB:

1

1

K. = = =6,9810;
1 8 1 1 L 0.0055 1
Sa, A, @, 5-2697,662 50 6990
Koo = 1 = 1 = 6,9828;
o, =1 8 1 1 L 00055 1 T
100, A, o, 10-2697,662 50 6,990
Kis, = 1 = 1 =6,9834;
Sy =1 8 1 1 L 00055 1
150, A, o, 15-2697,662 50 6,990
1 1
K, = = 343725,
Sy 18 1 0,0055 1
—+—+ + +
o Sa, 2697662 50 5-6990
K 1 = 1 = 67,6277;
W =1 8 1 1 00055 1 T
a; A, 100, 2697,662 50  10-6,990
K 1 = 1 =99.8191;
oy 1 08 1L 100055 1 T
o, A, 150, 2697,662 50  15-6,990
1 1
- = =6,9810;
Psp, 181 1 0,0055 1 T
b+ + +
Sap A, a, 5-2697662 50 6990
K = 1 = 1 = 6,9828;
Plog, 18 1 1 L 00055 1 T
100, A, a, 10-2697,662 50 6,990
K = 1 = 1 =6,9834;
PISR, 18 1 1 L 00055 1
150, A, o, 15-2697,662 50 6,990
1 1
_ - =34,3725;
Ps;, 13 1 1 0,0055 1
2 —+—+ + +
a; A, Sa, 2697662 50  5-6990



1

1

K = = =67,6277
P10F, 1 ) 1 1 N 0,0055 N 1
o, XC 100,  2697,662 50 10-6,990
= ! = 1 =99,8191;
P15F, 1 0 N 1 1 0,0055 N 1
o, kc 150,  2697,662 50 15-6,990
1 1
K, = = =6,9693;
n 1 0 1 1 0,0055 1
—+—+— + +
a, A, o, 2697,662 102 6,990
K, = ! = ! =6,9706;
Mo 108 1 100055 1
@, A, o, 2697662 202 6990
K, = ! = ! =6,9713;
o1 8 1] 00055 1 7
—t+— 4 + +
o, A A, 2697,662 393 6,990
TaGnuua 2
Pesynerarsl pacuera
Kso, | Kiog, | Kise, | Kpsp | Kpjop | Kpysp | Ksay, | Kioa,
6,9810 | 6,9828 | 6,9834 | 6,9810 | 6,9828 | 6,9834 | 34,3725 | 67,6277
Br/(M°K)
K150, KPSF2 KPlOF2 KPlSF2 K, Kian Ko
99,8191 | 34,3725 | 67,6277 | 99,8191 6,9693 6,9706 6,9713
Br/(M°K)
2.2. Ctenens yBenuueHus Kod(puueHTa:
K K
5 10 2
o5, =t O8N0y 001 6y, = 2 09828y 03,
% K 6,9666 1 K 6,9666
K K
15 5 4372
sy = o 6,9834 =10024; 05, = % _ 34,3725 =4,9339;
% K 6,9666 2 K 6,9666
K K
10 15
o = o, :67,6277:9’7074; o . = o, :99,8191:14’3282;
) K 6,9666 % K 6,9666
KPSF 6,9810 KPIOF 6,9828
Oep =———=———=1,0021; 0, = L= =1,0023;
1 K 6,9666 1 K 6,9666
K
PI5E PsE 4372
Osp = L0983 ) 0024 Oep =——— T 9339,
1 K 6,9666 2 K 6,9666
KPIOF KPISF 191
Clop = 2 JOT02TT g 9074, Olsp = 2 8Dy 5080,
10F, K 6,9666 2 K

6,9666




K K
7y 7y
o, == 0004 5, =t = 9700 g
n K 6,9666 “an K 6,9666
K
7 1
o, =—a =991 5007,
M K 6,9666
Tabauna 3
Pesynerarsl pacuera
50, 100, 150, OsF, ®10F, 15, %5a, 10a,
1,0021 1,0023 1,0024 1,0021 1,0023 | 1,0024 | 4,9339 | 9,7074
150, OsE, C10E, O15E, %, %%, %,
14,3282 4,9339 9,7074 14,3282 1,0004 1,0006 1,0007

2'3'rpa(bHKH:GOL] :f](Z),GFl :f2(Z)750c2 :f?)(z)aGFz :f4(Z)7G7\. :f5(Z)

16
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0 2 4 6 8 10 12 14 16

Haknonnast 1tuHuS XapakTepusyer 2 HATOKEHHBIX APYT Ha aApyra rpaduka QyHKIui
Gy, =13(2)u o, =14(2). Jlunus, nouTH napamuienbHas 0cu abCUKCC, XapakTepusyer 3 Ha-

JIOKEHHBIX IPYT Ha apyra rpaduka pyukumit 6o, =11(z), o =12(2) u 6), =15(2).

2.4. BLIBOIEI:

1. u3 Tabnunp! 1 BUIHO, YTO BEIUUHMHY IOJHOTO TEPMUIESCKOTO CONMPOTUBICHUS U K03 (pdu-
[IUEeHTa TeIUIoNepeaaun ONpeaessieT TePMUIECKOe COMPOTUBICHHE TEILIOOTAAYH CO CTOPOHBI
CTEeHKH, OMBIBAEMOI1 CBOOOIHBIM IOTOKOM aTMOC(EPHOr0 BO3AyXa.

2. u3 rpaduka, Tabaun 2 U 3 BUAHO, UTO YBeIHUeHHe Kod3((uimenTa TermoorTaaun u no-
BEPXHOCTH CTEHKH CO CTOPOHBI TOpsiueil >KUIKOCTH, a TakKe HM3MEHEHHe MaTepuana CTeHKU
MPAKTUYECKH HE YBEIUYMBAIOT TeIuonepenauy. A ypenmueHne Kod(p(uIrenTa TeruiooTaaun u
MOBEPXHOCTH CTEHKH CO CTOPOHBI BO3AYXa SIBIsieTCs () (EKTHBHBIM CPEACTBOM €€ WHTSHCHU(H-
KaIllH, TOCKOJBKY TEPMUYECKOE COMPOTHUBIECHHE CO CTOPOHBI CTEHKH, OMBIBAEMOH CBOOOIHBIM



MOTOKOM aTMOC(EepHOro BO3AyXa, BHOCHT HAaHOOJBIINI BKIAX B MOJHOE TEPMHUUECKOE COMpPO-
TUBJIEHHUE TEIUIONEPEIAuH.

3. HeoOX0AUMO yMEHbIIaTh HaubOoIbIIee U3 YACTHBIX TEPMUUSCKUX COMPOTUBIICHUH, Ipea-
BAPUTEIHHO YMCIEHHO BBIUHUCIUB KAK0€ CONMPOTUBICHHE.

6.4. 3agaun u ynpaxHeHus.

B TenmnooOMeHHOM ammapaTe BEpTHKAIbHAS IUIOCKAs CTEHKA TOJIIUHON O, MM,
JUTMHOW 1, M ¥ BBICOTOM h, M BBITIONHEHA U3 CTAIA C KOY(PPUIIMEHTOM TETUIO-
MPOBOJTHOCTH A, BT/(MK) (puc.). C ogHO¥M CTOPOHBI OHA OMBIBAETCS TIPOJIONb-
HBIM BBIHYKACHHBIM TIOTOKOM TOPSYEH KUIKOCTH (BOABI) CO CKOPOCTBIO W, M/C H
TEMIIEPATYPOH ty , °C (BOATM OT CTEHKH), C APYTOH CTOPOHBI — CBOOOIHBIM TOTO-
KOM arMOoC()epHOTO BO3/lyXa C TEMIIepaTypou  t,, , °C.

t)Kl / t)KZ

1. OnpenenuTh TIOTHOCTH TEIUIOBOTO TOTOKA (. JIydyuCTBIM TermooOMeHOM
NpPeHeOPEYb M3-3a MAJIbIX 3HAYCHUM ty M ty .

2. [IpoBecTu pacyeTHOE KCCIIEIOBAaHUE BAPUAHTOB MHTEHCU(DUKALIMK TETLIONe-
pelladyv py HEM3MEHHOW PAa3HOCTH TEMIIEPATyp MEKIY FOPSYHM M XOJOIHBIM Te-
TUIOHOCHTEIISIMHU.

2.1. Onpenenuth k03P PHUIMEHT TEITIONIEPEIAYH TIPH:

a) yenuieHuM B 5, 10, 15 pa3 koapduimenTos Teruonepenadn o, o, U
MTOBEPXHOCTH CTEHKHU F Kak CO CTOPOHBI ropsivei HUIKOCTH, TaK U CO CTO-
POHBI BO3/TyXa.

0) 3amMeHe CTanbHOM CTEHKM Ha JaTyHHyro (K; ) , aIIOMHUHHEBYIO

(Ky,, ) 1 MeaHy1o (Kj,, ).

2.2. OnpenenuTs CTEMEHb YBEIWYeHHUs Kod((HIMeHTa Teruonepeaadn
TIPY U3MEHEHUHH KAXKIOTO M3 BAPPUPYEMBIX (DAKTOPOB Gi.

2.3. O003Ha4YMB CTETIEHh U3MEHEHHA BAPBUPYEMBIX (PaKTOpOB Uepes z,
NOCTPOMTh B Macmrade (Ha OXHOM DPHCyHKe) Tpaduku: o4, =fi(z),

of =12(2), 64, =13(2), o, =14(2), o), =15(2).
2.4. IlpoaHanu3upoBaTh TONYYEHHBIE PE3yNbTAThl U CHOPMYTHUPOBATH
BBIBOABI O L[eJ'IeCOO6paSI-IBIX HYTHX I/IHTCHCI/I(i)I/IKaL[I/II/I TCHJ'IOHCPCI[a"II/I.



bubnmorpaduuecknii Ciucok.

OcHoBHas nuTeparypa

1. Kamenes, I1. H. Bentwmsamus : yueonuk mis syzos / [1. H. Kamenes, E. W.
Teprrnanuk .— M. : ACB, 2008 .— 616 c. : un. — bubmmorp. B koHue kH. — [SBN
978-5-93093-436-6 (B mep.) .

2. TermocHaOxeHre U BEHTWIATHA. KypcoBoe ¥ TUTIIOMHOE TIPOEKTUPOBAHHUE !
yued. mocooue st By3oB / b, M. Xpycranes [m ap.] ; moa obm. pen. b. M.
Xpycranesa .— 3-e u3g, ucnp. u gon. — M. : ACB, 2008 .— 784 c. : un. — Ha o6m.
Y KOpEIIKe yKa3. TpH aBT. — bubmmorp. B koHue 1i1. — [SBN 978-5-93093-394-9 (8
riep.) : 627,00.

JlonomHuTenpHAs TUTEpaTypa

1. Epemkun , A. Y. TeroBoii pexxum 3manuid : yued. mocooue 1 By308 / A. U.
Epemkun , T. . Koponesa .— Poctos-#//[] : ®enukc, 2008 .— 365 c. : um .—
(Beiciee oopazosanue) .— buomuorp.: ¢. 358-360 .— ISBN 978-5-222-12605-9 (B
iep. ) .

2. Uzenst I1. VBnaxuenue Bo3ayxa. Cuctemsl u mpumMeHeHue: (y4ed. mocoowme/
Wzenbt I1., Apaar. V., Bumske M. — M.: Texnocdepa., 2007. -216c¢.:um.- budbmmorp.
B Haudase KH.- [SBN 978-5-94836-136-9/8 nep./: 512.00.

3. Jlykanmn B.H. Temnmorexauka: Yueonuk mis By3os/Jlykanva B.H. - 5 wza.
ctep. - M.: Beicmias nikona,2006.-671c¢.:un.- bubmmorp. B koHue kH.- ISBN 5-0600-
3958-7/8 mep./: 364.06.

[lepuoauueckre n3naHus

1. sxypHan "BeHTunsuus, OTOTUIEHHUE, KOHIUITMOHUPOBAHUE BO3/TyXa,
TEIIOCHA0KEHHUE U CTPOUTETbHAS Terrtodusnka’

[Tporpammuoe obecnieuenre u IHTEpHET-PeCyPChI

1. http://tgv.khstu.ru/lib/learn/ - nHpOpMaIMOHHO-CIIPABOYHBIHN cepBep Kadeaps
TTTB UCD TOI'Y

Paccmotpeno Ha 3aceqanuu kadenpet CTC
IIpotokon Ne  oT«_ » 20 1.
3as. kadenpoii CTC P.A .Kosanes



http://tgv.khstu.ru/lib/learn/

[Tpunioxenus



TeppuropnaabHOE PacIoIOKEeHHE 00bEKTa

Howmep Bapuanra

Pation cTpoutenseTBa

Homep Bapuanra

PatioH cTrpourenscTBa

(HOMED IO CITUCKY) (ropon) (HOMED TIO CIIHCKY) (ropo)
1 Abaxax 31 CaparoB
2 ApXaHIeIbcK 32 Camapa
3 AcTpaxaHb 33 Tomck
4 benropox 34 TroMmeHb
5 Bupobumkan 35 Vman-Y o
6 brnaropemeHck 36 Yecypuiick
7 Bbparck, Hpk. 37 XabapoBcK
8 bpsgrCK 38 YenssOnHCK
9 Bragmsocrok 39 Ywura
10 Bragmvnp 40 IOxm0-CaxammHck
11 Bourorpan 41 BrnaguBoctox
12 Bouorza 42 HpkyTck
13 Boporex 43 XabapoBcK
14 Bridopr 44 HoBocubupck
15 3es, AMypckoit o011, 45 OMck
16 HBanoBo 46 TromMeHB
17 HpkyTtck 47 bparck
18 Kazanp 48 Ilepmp
19 TBepn 49 ExatepunaOypr
20 Kaiyra 50 YenssOnHCK
21 Kemeposo 51 Openbypr
22 Kupos 52 Kazanp
23 KpacHogpck 53 Marajan
24 Kyprar 54 IlerpozaBojck
25 Kypck 55 Cankr-llerepOypr
26 Jlrmenx 56 Mocksa
27 Mocxksa 57 Boponex
28 MypMaHCK 58 Ilen3a
29 Hampunk 59 CapartoB
30 Hogropogn 60 Pocro-na-Jlony

IMpunoxenne Ne 1



ITpunoxenne Ne 2
I'paduueckoe pacmonokeHne 0ObeKTa

Arnan O atasa

* PIBOO — e

DEroan [ A A

L agrpana o mE
2, Spureninnsii sdn w7
g Pore-secraloas o vapaepobom 10w
4. BpyskRoOuie T® »
Fazpsa 1-1 2. Bangossie 11 =
- B, Carvore 19 =
.71 _ V. BoMHEATS OOMHTOIPCCSE WEHHA 25 =
* : 7ol & Crran aexopadii 1z =
O Tamfyper ¥ HOPHACTI Gd  »
1 Hyoenic 3 o
11, BHHCNpooKIUHOHNI ¢ Depexorowacd 100 »
12 Pubauorers 45,0 =
13 Xonmn 2 e
14, RabuferT yNpaBlAKRLIErs 125 =
13 KoMHATED CTSUMANKOTOS el -
18 TTameneHue aTes THOCRATH 44 =
17. KomHaTs ofie0TEEHELIN DRTatH-
HHIAN 125
18, Berrubaas 16,5 o
10, Ofipsfor=sn Ty 13 =
2, Kuagoess nuckdos H o oHRHOCTOR 35 w

®

21, Umepanuomingl Gaa oo o2
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BeeruBroar ¢ rapgepobamu
KoMHaTa agMMHMCTpaTOpRa
Caxyanst

KomHaTa 3anmTHi xopeorpacued
Epyvkronne

Macrepcrue

JpMTeNEHEIR 38 C JCTpagor
Muuigma

Boenso-yueTHRIN CTON
[oMemenna oTAeNeH A CBA3H

. hoite ¢ BydieTom
12
. BubGauorexa

. pegeepgaTens

. Komuarta omuaaHWa

. Cerperaps

. Byxranrepus

. Komuarta penyraTos

. darc, apxue

. KomuaTa cobermans

. ArponabopaTopMR

. RoMHATEl CHOEUMEINCTOR
. Pymopopgurens XossicTea
. Komuara ofiuecTheMHBIY opraHMaanmit 23
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