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OTomnieHne U BEeHTUJISIIIUA KHJIOT0 I0oMa: MeToandecKkue yKka3aHus K BBHIITOJTHEHHUIO
pacueTHO-rpaduueckoit paboThl MO AUCHUIUINHE «Termnora3ocHabKeHHEe W BEHTHIISLHS C

ocuosamu temwtorexuukn» /Coct. O.B. Mono4ynukosa. — Yeboxcaper: YU (D) MITY,
2021.92 c.

Mertoanyeckne yKa3zaHUS COOTBETCTBYIOT TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crannapram HanpasieHuss 08.03.01 «CtpoutenbectBo» mno npoduiito «lIpomblineHHoe u
rpaxaaHckoe crpouTenbeTBo» U crnenuranbHocTh 08.05.01. CTpouTenbcTBO YHUKATbHBIX
3IaHU ¥ COOPYKEeHMI 10 crieruanu3anui «CTpOUTENHCTBO BBICOTHBIX M OOJIBIICTIPOTIETHBIX
3AaHUN U COOPYKEHUIN»

B MeTomudecknx ykazaHHSIX OTpaKeHBI TPEOOBaHHS K pacueTHO-TpaduIeckoil paboTte mo
mucuutuiiHe «TermmorazocHa0keHue W BEHTWISAIUS C OCHOBAMH TEIUIOTEXHUKHY», JIaHBI
pexoMmeHganuu 1o ero odopmienuto. [IpuBeneHbl naHHBIE HEOOXOAMMEBIE JUIST BHITOJTHEHHSI
pacyeToB MO OTOIUICHUIO U €CTECTBEHHOM BEHTHIISAIINH, TaHA METOIMKA pacdeTa, ClipaBOYHbIC
MaTepHaITbl ¥ TAOJHUIIBI, IPUMEPHI BBIITOJHEHHS Pa3/IeioB PaOOTHL



OcHOBHBIE 331a41 BKJIIOYAIOT B CeO:

3agaya 1. Pacuer temonoTeps 4epe3 Orpa)KIACHUSl MOMEIICHUN 3JaHUs
(Ha mpuMepe ABYX MOMEIIEHHH, OJTHO U3 KOTOPBIX — YTJIOBOE);

3amaua 2. OmpenesieHHE NOTEPh TEIUIA 3JaHUEM [0 YKPYIHEHHBIM
U3MEPUTENISIM U OLIEHKAa CTOMMOCTH T'OJIOBOT'O MOTPEOIEHUsS! TEIIOBOM SHEPTrUU
Ha OTOIUICHHE.

3agaua 3. KoHCTpyupoBaHME CHUCTEMBI OTOIUIEHUSI C BbIYEPUYHMBAHHUEM
AKCOHOMETPUUYECKON CXEMbl CUCTEMBI.

3anaya 4. ['MppaBaudeckuil pacuer 2-X y4acTKOB CHUCTEMbI OTOTUICHHMS.

3amauda 5. Pacuer u moab0p BOAOCTPYHHOTO 3JIeBaTopa.

3anaya 6. Pacuer HarpeBaTeslbHBIX IPUOOPOB sl MOMEUIEHUH U3 3a/1auu
Nol.

JlomoTHUTENbHBIE 33]Ja4H BKIIOYAIOT B CE0s:

3amava 7. OmnpenaeneHue TpeOyeMbIX BO3yXO00OMEHOB JIJIsi OJTHOW KyXHHU
M OJTHOTO caHy3sa. BbIOOp cxembl BEeHTUJISILIUOHHOW CHCTEMBI.

3agaya 8. A’pOAMHAMUYECKUN pacyeT KaHajda €CTECTBEHHOW BBITSHKHOM
BEHTWISALIUOHHOUN CUCTEMBI.



1 BBIBOP UCXOJHBIX JTAHHBIX

B pacuerHo-rpaduueckoit pabdore HEO0OXOIUMO  3aIPOEKTUPOBATH
BEPTUKAJIbHYIO OJHOTPYOHYIO TYNHKOBYIO CHUCTEMY OTOIUIEHHUS C HIKHEH
Pa3BOAKOM JIsl OTHOM CEKIUHU 3-X 3TAXHOIO KWJIOTO JOMa.

BricoTa asTaxka B cBery npuHumaercsa 3.0 M; OTMETKa YUCTOTO IoOja
nogsana —2.200 m.

TenIoHOCHTENb B CHCTEME OTOILIEHHS - Boja ¢ mapamerpamu 105-70 °C,
NIOCJIE CMELIEHHUS B BOIOCTPYIHOM 3JIEBATODPE.

B xadecTBe HarpeBarelbHbIX TPUOOPOB B KHIIBIX KOMHATaX, KyXHSIX U Ha
JIECTHUYHBIX KJIETKAaX MPUHATHI YyTYHHbIE paguaTopbl Mmapku M140-A0.

[IpucoeanHeHne cucTeMbl OTOIUIEHUS K TEIJIOBOM CETH — 3aBUCUMOE
AJIEBATOPHOE (3JI€BATOP CTANBHOU BOAOCTPYiHBIN Mapku 40c100k).

HcxonaHple JTaHHbIE JUIsl pacyeToB (pailOH 3acCTPOMKH, KIMMATUYECKHE
XapaKTEPUCTUKH, IIJIaH TUIIOBOTO ATa)a, MapaMeTPbl TEIUIOHOCHUTEIS HAPYKHOU
TEIUIOBOM CETH) CTYAEHTHhI MPUHUMAIOT MO OpuiiokeHusM A, b Meronuueckux
yKa3aHUi B COOTBETCTBUU C WHAMBUIYaJIbHBIM BapUaHTOM (JIBE MOCIE/HUE
1pbI HOMEpa 3a4eTHOW KHIDKKH).

2TEIVIOTEXHUYECKH PACYET HAPYXKHbIX
OI'PAKJIEHNUN

B nomemeHusax XKuiablX 3/aHUN CIEyeT O0ecreyrmBaTh ONTUMAJbHBIC
WIH IOMYCTUMbIE HOPMBI MUKPOKJIMMAaTa B 00CITy>KMBaeMOii 30HE.
OcCHOBHbBIE [TApaMETPhI, XapPaKTEPU3YIOIINE MUKPOKINMAT TOMEIICHU

o TeMIIepaTypa BO31yXa;
o CKOPOCTh ABUKEHHUS BO3yXa;
o OTHOCHTEJIbHAS BIIA)KHOCTh BO3AyXa.

MuUKpOKIUMAT MOMENIECHUS - COCTOSIHUE BHYTPEHHEHW Cpeabl MOMEIIECHUS,
OKa3bIBAIOIEE BO3JACHCTBUE HA YEJIOBEKA, XApAKTEPU3YEMOE MOKA3ATEIAMU
TEMIIEpATypbl BO3AyXa M OTrPAXKAAOIUX KOHCTPYKIHH, BIAXHOCTBIO U
MOJIBUKHOCTBIO BO31yXa.

OntumanbHble MapaMeTpbl MHMKPOKJIMMATa - COYETaHWE 3HAYCHHI
MOKa3aTesiel MUKPOKJIMMAaTa, KOTOPbIE MPHU JUIUTEILHOM M CUCTEMATHYECKOM
BO3JCHCTBMU Ha 4YeJOBEeKa 00ECNeYMBAalOT HOPMAaIbHOE TEIUIOBOE COCTOSHUE
opraHu3Ma MNpu MUHUMAIBHOM HANPSHKEHUM MEXAHU3MOB TEPMOPETYIISIIAU H
omyieHue komdopra He MeHee yeM y 80 % mroaeH, HaxOmSIIUXCS B
TMOMENICHUH.

JlomycTuMble MapaMeTpbl MHMKPOKJIMMATa - COYETAHUS 3HAYEHUM
MoKazaTeje MHUKpPOKJIMMATa, KOTOPBIE MPH JIUTEIBHOM M CHCTEMATHYECKOM
BO3JICHCTBMM Ha YEJIOBEKa MOTYT BBI3BaTh OOINEE M JIOKAJIHHOE OIIYIICHHE
nuckoMdopTa, yXyAIIEeHHE CaMOYYBCTBHS M TOHHXKEHHUE PabOTOCIIOCOOHOCTH



IIpU YCWJIEHHOM HAIPSKEHUM MEXaHU3MOB TEPMOPETYISIIIUM U HE BBI3BIBAIOT
MOBPEKICHUN WU YXYALIEHUSI COCTOSHUSA 310POBbSI.

Hcxoas U3 TEXHUKO-DKOHOMHYECKOW IenIecoo0pa3HOCTH, KOM(OPTHBIE
YCIIOBUS TOJKHBI MOJAEPKUBATHCA HE BO BCEM 00bEME MOMEIIEHHUs, a JIUIIb B
MEeCTax MPEUMYIIECTBEHHONW JESITeIbHOCTH 4YeJIOBeKa M TOCTOSHHOTO €ro
npeOblBaHus, T.€. B paboyell 30HE BBICOTOM 2 M OT Moja. 3a pacyeTHOe
3HaueHue t, MPUHUMAIOT TEMIEPATYpy BO3/Ayxa Ha BeicOoTe 1,5 M OT mosa u Ha
paccTosiHUM 1 M OT Hapy>KHOM CTEHBI.

3HAYUTEIBHOE MOBbIIIIEHNE TPEOOBAaHUN K YPOBHIO TEILJIO3AIIMTHI 31aHUM,
(ocobeHHO TeM, B KOTOPBIX HaumOoJiblllee BHUMAHUE YIEJICHO IapaMerpam
MUKpPOKJIMMATa), MPUBOAUT K HEOOXOJMMOCTH IIMPOKOTO HCIOJIb30BaHUS B
OJIHOCJIOMHBIX OTpaXIaIOIINUX KOHCTPYKLMSIX JIETKMX M SYEUCThIX OETOHOB C
HHU3KO# TIoTHOCTHIO oT 400 10 1000 Kr/M°, a B MHOTOCIIOMHBIX OTpaXICHUAX -
3G (PeKTUBHBIX yTEIUIUTENEe U3 TMeHoIlacTa W MUHEpPaJIbHOM BaThl C
mwiotHocThI0 40-100 kr/ M® W JApYrMX COBpPEMEHHBIX yTermresnen. Jlis
OombIIel YacTu TeppuTOpuu Poccuu mpoekTUpOBaHUE KOHCTPYKIMI HAPYKHBIX
CTEH KWJIbIX, OOIIECTBEHHBIX U JIPYTUX 3JaHUN K3 OOBIKHOBEHHOTO KHpIIHYa
CTAaHOBHUTCSI HELEIeCO00pa3HbIM, T.K. 3TO MPHUBOJUT K YPE3MEPHO OOJIBIION
TOJIIIMHE OrpaxaeHus. B 3ToM cilyyae pauuoHalIbHO NPHUHATH CTEHY U3
OOJIErYeHHON KIJIAJKU WJIA M3 OOBIKHOBEHHOI'O KHPIHYAa CO CBEPXJIETKUM
YTEIUIUTENEM, PA3MEILIEHHBIM CHAPYKU UM BHYTPU OTPAKICHHIA.

TennorexHUUecKUid  pacyeT NPOBOAMUTCS  JUIl  BCEX  HAPYIKHBIX
OTrpaXJAEHUW ISl XOJOJHOr0 MEPHOJa rojla C YYETOM pailoHa CTPOMUTENBCTBA,
YCIIOBUM HKCIUTyaTallM¥, HA3HAYEHWS 3JaHUs M CAHUTAPHO-TUTHEHUYECKHUX
TpeOOBaHUM, PEIBABISAEMBIX K OIPAXKIAIOMIUM KOHCTPYKIUSAM U IIOMEIIEHUIO.
TennoTeXHUUYECKUl pacdyeT, BHYTPEHHUX OrpakKJaloIIMX KOHCTPYKIUMK (CTEH,
NEPErOPOIOK, TMEPEKPBITHI) MPOBOAUTCS TMpPU YCIOBUM, €CIU PA3HOCTH
TEMIIEpaTyp Bo3ayxa B nomenieHusx oomnee 3°C.

2.1 UcxoaHble TaHHBIE U PacYeTHbIE MapaMeTPbI

BHYTPEHHEIr0 M HAPY:KHOT'0 BO3yXa

B kadecTBe HMCXOIHBIX AAHHBIX MJISI BBIIOJHEHUS TEIUIOTEXHUYECKOTO
pacueTa, ONpeAeieHus] TEIUIO3alIUTHBIX CBOWCTB Orpa)KAarolluX KOHCTPYKLUMA
U TOPOEKTUPOBAHUS CUCTEM OTOIUICHHUS] MPUHUMAIOTCS TEPMOAMHAMUYECKUE
mapamMeTpbl BHYTPEHHETO0 M HApY)KHOTO BO3JyXa H TeIuio(u3ndecKkue
XapaKTEPUCTUKU CTPOUTEIILHBIX MATEPUAIIOB OTPAXKICHUI.

Pailon cTpouTenbcTBa XapakTEpU3yeTCs PACUETHBIMU IMapaMeTpaMu
Hapy>XHOTO BO3JAyXa [Jsi XOJIOJJHOTO M TEIUJIOr0 IEPUOJ0B T0/a, KOTOpbIE
MPEJCTABICHBI B MIPUJIOKEHUU A.

B xonomubiii mepuon (texi< 10°C) B KkauecTBe HCXOIHBIX JTaHHBIX
MIPUHUMAIOT: PACUETHYIO 3UMHIOI0 TEMIIEPATypPy HAPYKHOTO BO3yXa Haubosee
XOJOAHOW mATUIHEBKU lxy, °C, ¢ koadduumentamu obecnieueHHoctu 0,92;
CPEAHIO TeMIepaTypy oTonurtesbHoro nepuojna ty, °C; nNpoaomKUTEIbHOCTD
OTOIUTENIBHOTO NEPUOA Zht, CYT.




[Ipn BBINOJIHEHMH TEIUIOTEXHUYECKOTO pacueTa OTPaXKIEHUW BaKHO
YUYUTBHIBATh HA3HAYEHUWE W YCJIOBUA DKCIUTyaTallMyd IIOMELIECHHs, KOTOpbIE
onpenenstorcs remneparypou t,., °C, 1 OTHOCUTEIIbHON BIIa)KHOCTBIO ¢, %0,
BHYTPCHHETO  BO3]yXa, 3HAYCHUs KOTOpPHIX periameHtupyrorces  [10],
CaHUTApPHBIMU HOPMaMmH, CTPOMUTEIbHBIMH HOpMaMU M TpaBwiamMu (Tabiauna

2.1).

Tabnuua 2.1 - PacueTHble napaMeTpbl BHYTPEHHETO BO3/IyXa JJIS 5KHIIOTO
3IaHUS

HaumeHnoBaHue nmomMemieHus Temneparypa | OTHocUTenbHAs
BHYTPECHHETO BJIQ)KHOCTb
BO3/yXa, BHYTPEHHETO
Pint tine,"C BO3/YXa, ¢, , %0
Kunas komHara, kBapTupa, kopuaop |18 50-55
B KBapTHpE
KyxHs kBapTuphbI 18 50-55
JlecTHUYHASA KIE€TKA B )KUJIOM JOME 16 50-55
[Ipumeyanus:
1. B paiionax ¢ temneparypoil ty; = -31°C u HUXKe, B XKWIBIX KOMHATax

HaJi0 npuHumarth t,, = 20°C.

2. B  yrioBbIXx TOMelIeHHMSX ~ TeMIepaTypa BHYTPEHHEro  BO3yXa
npuHumaetrcs Ha 2°C BbIIIIeE.

N3BecTHO, YTO CTPOMTENBHBIE MAaTEpHANIbl SBISIOTCA KaMUJUIAPHO-
MOPUCTHIMH TE€JIaMU M MHTEHCHUBHO TMOTJIONIAIOT BIATy U3 OKPY’KAIOIIEH CPebl.
CrnenoBatenbHO, TEIIO(PU3NYECKHE XapaKTEPUCTUKUA MaTepUasIoB MPH pacuyeTax
CTPOUTENBHBIX OrpaKIEHUN (pacdyeTHble KOIPGUIMEHTHI TEIJIOMPOBOAHOCTU
4, Bt/(m °C), u TermoycBoenust S, Bt/(m °C)), cneayer npuHUMATh C YYETOM
30HBI BJIAXKHOCTH W BIAXHOCTHOTO pEXUMa MOMEIICHHs. 30Ha BIAKHOCTU
paiioHa 3aCTPOUKH MOXKET OBITh CyXas, HOpMaJbHas U BIaXXHAS U ONPEACIACTCS
[0 CXeMaThuyeckoil kapre Tteppuropun PO [7]. BraXHOCTHBIM pexuM
MMOMEIIEHHUS OBIBAET CYXOW, HOPMaJIbHBIN, BIAKHBIA U MOKpPBIU. JIJ1s1 X0JI0AHOTO
MeproJia B KUJBIX 3AaHUSAX MPUHUMAETCS PEKUM HOPMAIBHBIN, IS IPYTUX
MOMEIIEHUI OH BBIOMPAETCS B 3aBUCHUMOCTH OT ¢, , %, [7], (Tabmuma 2.2).

Tabnuna 2.2 - BIa)XHOCTHBIN peXUM MOMEIICHUS

OTHOCHUTEIbHAS BIAXXHOCTh BHYTPEHHETO | BIa)XHOCTHBIN peXXUM IMOMEIISHUS
BO3AyXa@,,, %, mpH tinn = 12...24°C

@ <90 Cyxoi
50< ¢, <60 HopmanbHbrit
60<¢,, <75 Bnaxusrii

¢, >50 Moxkpslii




C yd4eroM 30HBI BIQXKHOCTH M BIAKHOCTHOTO pEXUMa MOMEIICHHS
BBIOMpAIOT ycnoBus dKciutyaTauuu (A win b) (tabnuna 2.3) aist orpaxaaromux
KOHCTpYKLHMiI [2].

Tabauua 2.3 - YciioBus SKCIUTyaTallMi OrPakIAl0IIUX KOHCTPYKIMM

BitaxxHOCTHBIN pexum YcnoBus dkcrutyatanuu A u b B 30HaX BIaKHOCTH
IIOMEILECHUS . . _
CyXOWH HOPMAJIbHOM | BIQXKHOM
Cyxon A A b
Hopmainbabii A b b

2.2 TenJ1IoOTeXHUYECKHUI pacyeT AJsi SUMHHUX YCJI0BHH
[Ipy BBINOMHEHNWH TEIIOTEXHUYECKOTO pacdeTa s 3UMHHUX YCJIOBUH,
NOpeXJIe BCEro, HEOOXOAUMO YOEAMThCS, UYTO KOHCTPYKTUBHOE peUICHUE
OPOEKTUPYEMOTO  OTpPaKJIEHUS  IO3BOJIsIET  00ecrneuyuTh  HEoOXOJHUMBbIe
CaHUTAPHO-TUTMEHUYECKHE U KOM(POPTHBIE YCIOBHUS MUKPOKIMMATA.
TermnorexHuuecKkum pacyer JUTSL OIpeACIICHUS TpeOdyemMoro
CONPOTHBIIEHUs Temionepenaue R U KoddduimeHtos Ttemonepenaun Kk,

NPOBOJUTCS JJIsSi HApPY)KHOM CTEHBI, TICPEKPBITUHA Haa TOJBajJaMH H
HOJIIOJBSIMH, Y€PAAYHOrO MEPEKPHITHAIO hopmymam (2.1; 2.2).

2.2.1 ConporuBjieHHe TemJionepeaadye OrpakaalInuX KOHCTPY KU
TpeOGyemoe conpoTuBIIeHHE TEIIONepeaye:
_ n- (tint _ttext)
T M@ (w2 °C)/Br, [9] @.1)
, ,
rae tin — pacueTHas TemnepaTrypa BHYTPEHHETO Bo3ayxa, °C, mpuHUMaemas o
HOpMaM TPOCKTUPOBAHHUS, COOTBETCTBYIOMUX 31anuii [10] (Tabmuma 2.1);,
tint:180 ceClinu text> -310C, tint=200 €Ciinu textf '310C.
text — pacueTHast 3uMHsIs Temriepatypa, °C, paBHas cpeaHel TeMIiepaTtype
HanOoJee X0JI0JHOM MATHAHEBKH oO0ecniedeHHOCThIO 0,92 (mpuiokenne A);
At"- HOpPMAaTHBHBIA TEMIEPAaTypHBbIM Ilepenaj MeEXIy TEMIIEpaTypour
BHYTPEHHErO0 BO3AyXa M TEMIEpaTypod BHYTPEHHEW IOBEPXHOCTH
orpaxnatrouieit konctpykuuu, °C, (tadnuua 2.4);
Qint - KOO(QGUIIUEHT TEIJIOOTAa4Yd BHYTPEHHEU MOBEPXHOCTU OTPAKICHUS,
Br/(m? °C), [2, Tabauua 4*] (tabmuua 2.5);
n- KOdP(OUIMEHT, TPUHUMAEMBI B 3aBUCUMOCTH OT IOJIOKCHUS
HApY’)KHOW MOBEPXHOCTH OTPa))AAIOIMX KOHCTPYKIUN MO OTHOUIEHUIO K
Hapy>XHOMY BO3AYXY, [2, Tabnuna 3*] (tabnuma 2.6).
KoadpuureHT TermnonpoBoAHOCTH NPUHATOTO HAPYKHOTO OTPaXdCHUS
crensl K, Br/(m2 °C), onpenensercsa U3 ypaBHEHUS:
1

k=—m, (2.2)

reg




rae R, - ouiee TpebyeMoe ConpoTHBIeHHE Temonepeaayde, M= °C/Br.

Tabnuia 2.4 - 3HaueHre HOPMHUPYEMOT0 TeMIlepaTypHoro nepenaga At”, °C

Hasnauenne | Hopmupyewmslii TemnepaTypHblid nepenan, At”, °C
37aHMs HapyXXHBIX | [IOKPBITUU U IIEPEKPBITUN HAJl
CTEH YyepJayHbIX poe31aMHu, MoJBajJaMu U
EPEKPBITUI MOJTNONbSIMU
1. XKuneie 4.0 3,0 2,0

Tabnuua 2.5 - 3Hauenue ko3 HUIMEHTa Y BHYTPEHHEH MOBEPXHOCTU

BHyTpeHH:s NOBEpXHOCTH orpaxaaromux | Koadgduuuent terioornauu, o
KOHCTPYKIHUH Br/(m2°C)

int?

1. CreH, 1OJIOB, IJIaJKUX ITOTOJIKOB 8,7

Tabnuma 2.6 - 3nauenne kodhPuimenTa N, yUuThHIBAIOIIETO MOJ0KCHUE
HAPY>KHOTO OTPAXK/ICHHUS 110 OTHOIICHUIO K HAPY)KHOMY BO3AYXY

Orpaxarnme KOHCTPYKINU Koaddunment n

1 2

1. Hapyxuble cTeHbl W TOKpbITHS (B TOM uwmcie | 1
BEHTWJIUPYEMBIE HApYXKHBIM  BO3JIYXOM), MEpPEKpPbITUSA
YepJauyHble W HAJ  [pOe3JaMH; MEpPEKpPhITUS  HaJ
XO0JOIHbIMU (0€3 OorpakIaroIMuX CTEHOK) MOJIMOJIbSIMH B
CeBepHOU CTPOUTETHHO-KIMMATUYECKON 30HE

2. IlepekpbiTHs Hajx HeOTalUIMBaeMbIMH TojaBamamu co | 0,75
CBETOBBIMH MPOEMaMH B CTEHAX

TpeGyemoe compoTuBIEHHE Terionepenaye R, JUlsl Hapy>KHBIX ABEpeit

reg

(kpome OaKOHHBIX) JTIOJDKHO OBITh HEe MeHee 3HadeHus 0,6 R JJIs CTCH 37aHUN

reg
U COOPYXEHHW, ONPEAEIsIeMOro IIpU pPacyeTHOM 3UMMHEN TemIleparype
HapY>KHOTO BO3/AyXa, paBHOW cpefaHell TemrepaType Hauboiaee XOJOIHOU
MATUAHEBKH 00ecneueHHOCThIo 0,92:

n-(t, —t
Rreq =0,6—A(t'”{ tEXt),(Mz °C)/Br. (2.2)
n int

B mpakTuke CTpOMTENBCTBA JKHIBIX U  OOIIECTBEHHBIX 3JIaHHM
MPUMEHSETCS OAWHAPHOE, JBOMHOE W TPOWHOE OCTEKJICHHE B JIEPEBSHHBIX,
IJIJACTMACCOBBIX WJIM METAJUIMYECKUX NEPEINIETaX, CHAPEHHOE WM PAa3EIbHOE.
TennorexHuueckuid pacyeT OQJKOHHBIX JBEpEe M 3alOJIHEHUH CBETOBBIX
MIPOEMOB, a TAKKE BbIOOP MX KOHCTPYKIMU OCYIIECTBIISIETCS B 3aBUCUMOCTH OT
paiioHa CTPOUTENBCTBA U HA3HAUYCHUS IOMELICHUM.



2

TpeOyemoe TepMUYECKOE CONPOTUBICHUE TeIulonepenaye R (M

reg !
°C)/BT, 115t CBETOBBIX MPOEMOB ompeaessitor [9], (tabmuua 2.7), (mpuiioxxeHue

A), B 3aBUCUMOCTH OT BEJIMYUHBI IPaayCO-CYTOK OTOMHUTEIBHOIO Iepuoaa
(CCOII), °C cyT).

['pagyco-cyTku oTONUTENBHOTO nepuoaa, °C-cyT, ciaeayeT onpeaeisaTh Mo

dbopmyne (2.3):

Int —

D= (tint _tht)' th!
rae raeth — CpeaHsst 3a OTOMMTENbHBIN eproa Temreparypa (Ipunoxk.8);

MPpOOdOJIZKUTCIIBHOCTD,

CYT.,

(2.3)

nepuojia co CpeaHed CyTOYHOM

TEMIIEpaTypOil HAPYKHOTO BO3AyXa HMxke uiu pasHoii 10°C (oTonmuTensHOro
nepuona), cyt.,(Ilpunoxenue A).

Tabnuua 2.7 — HopmupyeMmble 3HaueHUs1 CONPOTUBIICHUS TEIUIONepeaayde

OTPaXKJAIOIINX KOHCTPYKITUH
3nanus u I'panyco- | [IpuBeneHHOE CONPOTUBIICHUE TEILIONEPEIaUue
MIOMEIIEHUSI | CYTKH OrpakJaroIIUX KOHCTPYKLUiA, R™ , M?-°C/Bt
OTOIUTEI " [ Oxonn
BHOTO HOprLIT [lepexpsiTuii SUIKOH CDovHap
nepuoja, nnu u YCpaavHbIX, HEIX €u cC
°C-cyt mepeKp HaJl —y BEPTUK
CteH | BITUH | HEOTAIJIMBaEM aJTbHBI
BUTPUH
HaJ BIMU " M
poe3]l | MOATONIbIMH U OCTEKJI
BUTPAXK
amu 1oJIBalaMu - eHUEM
eil
1 2 3 4 5 6 7
1 XKwubie, 2000 2,1 3,2 2,8 0,3 0,3
JieueOHo- 2000 | 28 | 42 3,7 045 | 035
npoUIaKTHY.
1 IeTCKHE 6000 3,5 5,2 4,6 0,6 0,4
YUpCKACHUA, 8000 4,2 6,2 55 0,7 0,45
IITKOJTBI,
FOCTHHHLbL, 10000 4,9 7,2 6,4 0,75 0,5
OOIIEKUTHS 12000 5,6 8,2 7,3 0,8 0,55
[IpuMeuanue: TPOMEXKYTOUHBIE 3HA4YeHUs R cleAyeT OIpeaeisaTh
MHTEPNOJIALUCH.

3ateM, mo tabnuie 2.8 [9] u 3HadyeHUO R

reg °

BBIOUPAIOT KOHCTPYKIIHIO

CBETOBOTO MpPOE€Ma C MPUBEICHHBIM CONPOTUBICHUEM TEIUIonepeaade R™ npu

YCJIOBUU:

R7>R.,

Tabnuua 2.8 - [IpuBeneHHOE COMPOTUBIICHUE OKOH U OaJIKOHHBIX BEpeil R™

(2.5)




IIpuBenennoe
COTIPOTHBIICHUE
Tenjonepeaade, R,
M2°C/BT
3amoHeHNE CBETOBOTO MpoeMa
B JICPCBSHHBIX | B
nnu [11BX AJFOMHHUEC
neperieTax BBIX
neperieTax
JIBOIIHOE OCTEKJICHUE B CIAPEHHBIX MEPEIIETAX 0,4 -
JIBoliHOE OCTEeKJIeHHE B pa3feibHbIX nepemmierax | 0,44 0,34*
TpoliHoe ocTekJIeHHE B pa3/lelIbHO-CIIapEHHBIX 0,55 0,46
neperieTax
OnHOKaMepHBIN cTeKIonakeT u3 0obyHOro crekna | 0,38 0,34
JIByXKaMepHBIN CTEKJIONAKET:
U3 OOBIYHOTO CTEKJIA (C MEXKCTEKOIbHBIM 0,51 0,43
paccTosiHieM 6 MM)
U3 OOBIYHOTO CTEKJIA (C MEXKCTEKOIbHBIM 0,54 0,45
paccTosiHreM 12 Mm)
U3 CTEKJIa C TBEPBIM CEJICKTUBHBIM MOKPBITHEM 0,58 0,48
U3 CTEKJIa C MATKUM CEJIEKTHBHBIM MTOKPBITHEM 0,68 0,52
U3 CTEKJIa C TBEPABIM CEICKTUBHBIM MOKphITHEM U | 0,65 0,53
3aM0JIHCHHEM aprOHOM
OOBIYHOE CTEKJIO U OJHOKAMEPHBIN CTEKJIOMAKET B
pa3/ieNIbHBIX NeperieTax:
13 OOBIYHOTO CTEKIIA 0,56 -
U3 CTEKJIa C TBEPABIM CEJICKTUBHBIM MTOKPHITHEM 0,65 -
U3 CTEKJIa C MATKUM CEJIEKTHBHBIM MTOKPHITHEM 0,72 -
U3 CTEKJIa C TBEPABIM CEJICKTUBHBIM MOKpbITHEM U | 0,69 -
3aI0JIHCHHEM aprOHOM
OOBIYHOE CTEKIIO U IBYXKaMepHbIH cTekiomnakeT B | 0,68 -
pa3/IeNIbHBIX NEepeIuIeTax u3 00BIYHOTO CTEKIIA
JIBa 0JTHOKaMEPHBIX CTEKIIONAKETa B CIIAPSHHBIX 0,7 -
neperieTax
JIBa oJHOKaMEpHBIX CTEKIIONaKeTa B pa3aenbHeix | 0,74 -
nepervieTax
YeTpIpexcaoifHOe OCTeKICHHE B AIBYX cnapeHHbix | 0,8 -
nepervieTax

[Tpumevanwue: * - B CTAIBHBIX MEpPEIIIETAX.

Koadduiuent rteruionepenadn OCTSKJICHHS (CBETOBOro mpoema), Koo,
omnpezaensieM o hopmye:

k

K.,,, Br/(m?°C). (2.6)

ocm = Rnp -



[IpuBeeHHOE CONPOTHUBICHKE TETIONEpeaaye.

Jnsa navama onpenenserca ['COII — rpagyco CyTKM OTONMMUTEIBHOTO
nepuoa.

[locne omnpenenenust ['COIl (tabnuua 2.7) ompeznensieM NPUBEIECHHOE
conpoTuBieHue Temonepenade R, (m*°C)/Br.

BbiOpaB u3 conpotuBieHuii MakcumanbHoe 3HaueHue (Ryq nmm R™)(nust

KaX/10M Orpa)kAarolieil KOHCTPYKIUH), UCIIOJIb3YEM 3TO 3HAUYEHUE JJIS pacyeTa
TEIUIONOTEPh MOMEUICHUH 3/1aHuA.

2.3 Pacuer TemJIOBOH MOIIHOCTH CHCTEMBI OTOILICHHS.

YpaBHeHHE TEIJIOBOro 0aJIaHCca 31aHUs

JId KoMIIEeHCAMK TEIJIONOTEPh 4Yepe3 HAPYKHBIE OTPAXKICHUS 3IaHUA
YCTPAUBAOT CUCTEMBI OTOTIEHHS.

PacueTtHnie TETUIONIOTEPH MMOMEIICHU M JKHUJIOTO 3J1aHUSA

Zan BBIUUCJIAIOT 110 YPaBHEHUIO TEIIOBOrO OanaHca:

Zan = Zanﬁ +Q, — Qs » (2.7)
Zana =Q,+Q,; (2.8)
Qo6: Qop + QH,ag, (29)

rie  ».Q,,- CyMMapHble [00aBOYHbIC IOTEPH TEILUIOTHl  yepes
OTpaXKJarollie KOHCTPYKIMHK 31anus, BT, [5];

Q, - m06aBOYHBIC IMOTEPH TEILIOTHI HA MHPUILTpaIuo BT, [5];

Q,,,, - ObITOBBIC TeIUIOBBIAEICHUS, BT, [5];

Q,- OCHOBHBIE MOTEPH TEIJIOTHI YEpPEe3 OTpa)xKAAroIINe KOHCTPYKIUU
3ganms, B, [5];

Q,, - JOIOJHHUTEIbHBIE MOTEPUM TEIUIOTHI YEPE3  OIPaXKIaroIIHe
KOHCTPYKITMU Ha OPUEHTAIMIO 10 CTOPOHAM CBeTa, BT;

Q,,. - IOTIONHUTENbHBIE MOTEPU TEIJIOTHl HA OTKPBHIBAHHE HAPYKHBIX
JIBEpEN JICCTHUYHOM KJIETKH, BT.

MeTonuka pacdyera BeIMYMH, BXoasmux B dopmynsl (2.6 - 2.8),
MpUBOIUTCA B paznenax 2.3.1 — 2.3.6.

2.3.1 OcHOBHBIE IOTEPH TEIJIOTHI Yepe3 OrPaxAA0LIHe KOHCTPYKIMH
30aHUSA
OcnoBHble moTepu Temnotel Q,, BT, 4yepe3 paccmarpuBaembie

OrpaXKJaroliue KOHCTPYKUMU (CTEHbI, OKHA, JIBEpHU, IOTOJIKH, IOJBI HaJ
MoABajaMU U MOJIOIBIMH) 3aBUCAT OT Pa3HOCTH TeMIEpaTypbl HAPYKHOTO U
BHYTPEHHETO BO3/lyXa U PaCCUUTHIBAIOTCS C TOUHOCTHIO 10 10 BT o dhopmyie:

Q() :Aok'(tint_text)'na (210)



rae K - ko> duuuent remnonepenaun orpaxaenus, Br/(m? °C);

A - pacueTHas IOMaah MOBEPXHOCTH OTPaKJAIONIEN KOHCTPYKIMH, M,

tint - pacueTHas Temriepatypa Bo3ayxa nomenieHus, °C, (tabnumna 2.1);

text - pacueTHas TemIiepaTypa HapyKHOro Bo3nyxa, °C mpuHUMaemas Io
napametpam b (nmpunoxxenue A);

N — ko3¢ HULIMEHT, 3aBUCALINI OT MOJOKEHHUSI HAPY>KHOW MOBEPXHOCTH,

110 OTHOIIEHUIO K HAPYKHOMY BO31yXy (Tabmuna 2.6).
Brraucnenne TCIIOMMOTEPb NPOU3BOJAT AJIA KAXKA0TO IMOMCIICHUS 3AaHW.

Tertonorepn depe3 BHYTPCHHUE OTPAXKICHUS MEXAY CMEKHBIMU
MIOMEIICHUSIMH CIIEyeT YYUTHIBATH MPHU PA3HOCTH BO31yXa l; 3THX MOMENIEHUH
6omee 3°C.

CylIecTByIOT TOMENICHUS, B KOTOPBIX OTONMUTEIbHBIC TPHOOPHI HE
yCTaHABIHMBAIOTCS (KOPHUIOP, CAHUTAPHBIC Y3JIbI), HO TEIUIOMOTEPH B HUX UYepe3
noJ1 (TMepBBIH 3TaX) WM MOTOJIOK (B JAHHOM ClTydae — TPETUH 3Ta)K) HMEIOTCS.
B oaTuxX ciy4asx TeEIUIONOTEPH JaHHBIX TOMEMICHWH (MJIM YacTh WX)
N00aBISAIOTCS K TCIUIONMOTEPSIM  OJMMKAWIIMX — MOMEIICHUH, HMECIOIINX
OTONUTENIbHBIC TPUOOPBHI.

PacueTHas miomaab OrpakIarIIUX KOHCTPYKIIHHA A ompeaensercs o
npaBwiaM obOmepa B cooTBeTcTBUHM ¢ [7]. Ilpm »3TOoM, HE0OX0aUMO
IpeBapUTEILHO BBIYEPTUTh IUIaHbI 31aHusg B Macmrade 1:100. Tommuaa
HapY>XHBIX OTPaXkJICHUI JOHKHA OBITh BRIYEPUCHA B MacIiTabe, B COOTBETCTBUHU
C JJAaHHBIMH TEIIOTEXHUYECKOTO pacuera.

[To o6mmM mpaBuiiaM oOMepa 3HAYCHHS pa3MEepOB IPHHUMAFOTCS:

1) momaab OKOH M ABEPEH - MO0 HAMMEHBIIUM pa3MepaMIIPOEMOB B
CBETY;

2) Wwioniaab MOTOJKOB M IOJOB - MO PACCTOSHUIO MEXIY OCIMHU
BHYTPEHHUX CTE€H M PACCTOSIHUIO OT BHYTPEHHEH MOBEPXHOCTH HAPYKHBIX
CTEH 10 OCEH BHYTPEHHHX CTEH;

3) BBICOTa CTEH MEPBOTO ATaXKa - [0 PACCTOSTHUIO OT YPOBHSI YHUCTOTO IT0JIa
MIEPBOI0 3TaXa J0 YPOBHS YKCTOIO M0JIa BTOPOrO 3TAXKa;

4) BBICOTAa CTEH IPOMEKYTOYHOTO 3Ta)a - IO PACCTOSHHUIO MEXIY
YPOBHSIMHM YMCTOI'O I0OJIA JAHHOTO M BBILIEIICHKAIIETO 3TAXKEH;

5) BBICOTa CTE€H BEPXHEro 3Taka - MO0 PACCTOSHUIO OT YPOBHSI YHUCTOTO
1oJIa 0 BepXa yTEIIUTEIS YEPAAYHOTO IEPEKPHITHS;

6) IIMPUHA HAPYKHBIX CTEH:

- JUIL HEYTJOBBIX MOMEMIEHUW - MO PACCTOSHHUIO MEXAY OCSIMU
BHYTPEHHUX CTEH;

- JUIA YTJOBBIX NOMEUIEHWHW - TI0 PACCTOSHUI OT BHEIIHUX
MMOBEPXHOCTEN HAPYKHBIX CTEH /10 OCE BHYTPEHHHUX CTEH.

JluneliHple  pa3Mepbl  OrpaXkJalOUIMX  KOHCTPYKIUM  HEOOXOIUMO
onpeaenaTh ¢ To4HocThIo 0,1 M, a mIomaap - ¢ TogHocThio 0,1 M2,



JI71s1 IECTHUYHBIX KJIETOK MPHU pacueTe TEIUIONOTeph MIONaAb HApy>KHOU
CTEHbl M3MEPSIOT IO BBICOTE OT MOBEPXHOCTH TNoja | »3Taxka 10 Bepxa
KOHCTPYKIIMM YEpPAAYHOTO TIEPEKPBHITUS. YUHUTHIBAIOT TEIUJIONOTEPU dYepe3
Hapy>XHbI€ CTEHbI, HAPYXXHYIO [IBE€pb, OKOHHBIC IIPOEMBI, YEpPAAYHOE
MepeKPhITHE, TEPEKPHITHE HAJl TT0IBAJIOM.

JI1s1 TaHHOTO KYypCOBOTOMPOEKTA TOJIIIUHBI OTPAXKIAIOIMINX KOHCTPYKIIUH
KHUJIOTO TPEXITAXKHOTO 1I0Ma MPUHUMAIOTCS CIETYIOIINE:

- TOJIIIMHA HApYKXHOM cTeHbl — 300 MM;

- TOJIIMHA YepJavyHoro rnepekpsitusd — 200 mm;

- TOJIIIMHA NEPEKPBITHUS Hal noaBajioM — 300 mm.

Pa3mepsp1 okoHHOrO ipoema B cety — 1,8x1,5 m.

Pa3meps! octeknenust 6ankonnou nsepu — 1,5x0,7 M.

Pasmeps1 6ankonHoM nBepu — 2,75x0,87 M.

IToxBai - 6e3 OKOH.

Tennonorepu moacuuThiBatOTCs 1151 HapykHbIX cTeH (HC), mepekpoiTuit
Haa noasaiom (I1n), oxkon (JO), 6ankonnsix nsepeit (b/I), HapyxHol aBepu
(AH) u uepnaunsix nepexpoituit (I1T).

Pacuer OCHOBHBIX TEIJIONMOTEPH JJIs KaXKIOTO MOMEIICHHS TPeX JITakKei
3/1aHUs 3aIUChIBaeM 1o popme Tabnuubr 2.9.

1. BeluepunBaeM IJIaHbI 3TaXEW 3[aHUSI C yKa3aHUEM BceX pazMepoB. Ha
IlaHax 3JaHus BCE IMOMEIIECHUS HOMEpPYEM IO3Ta)XXHO, MO XOAY 4YacOBOU
CTPEJIKM, HAauWHAsl C TMOMEIICHHS, PACIOJIOKEHHOTO B BEPXHEM JIEBOM YTy
wiana 3xanus.  llepBas uudpa cooTBeTCTBYeT HOMeEpYy dTaxa, JIBE
nocleayromue - HoMmepy nomenienusi. Hampumep, ais tpetbero staxka - 301,
302,303 u T.1.

Jlannpie 3aHocuM B Tabauiy 2.9 (rpada 1).

2. B rpade 2 3amucpiBaeM TeMIiiepaTypy BHYTPEHHETO BO3yXa: B KUIOU
koMHare 1jn=20°C (B yrmoBoil komHate lin=22°C); Ha JIECTHUYHOU KIETKE
tin=16°C; Ha xkyxHe tin=18°C.

3. B rpade 3 yxaszpiBaeM ycioBHOe obOo3HaueHue orpaxzaeHus: HC -
HapyxHas cteHa; J{O - okHO ¢ ABOMHBIM ocTekiienneM; b/] - GankoHHas nBepb;
IIt - moronox; I1n - mon; JIH - nBepb HapyxHas, JI.K1. - JIECTHUYHAS KIIETKA.

4. B tpade 4 oTMedyaeM OpPHEHTALUIO KaXKIOTO BEPTUKAIHHOTO
HapyxHoro orpaxzaenus nomemenus (HC, 10, JIH, B/l) no ctopoHam cBeTa B
3aBUCHMOCTH OT oOpueHTaruu ¢acamga 3aanHus (npwioxkenue A). B
paccmaTpuBaeMoM npumMepe opueHrtanus ¢acaga Ha Cesep — C.

5. B rpade 5 ¢ yueTom mpaBmi oOMepa ykaspiBaeM pa3mephl (axb), w,
HApYXHBIX OrpaxkaeHuid ¢ TouHocThio 10 0,1 M. Hampumep, B momemenun 101
pa3Mmepbl HapyXHOUM CcTeHbl, opueHTHpoBaHHOM Ha C, cocrtaBmsaioT 4,5x3,3;
pa3Mepsbl 0kHa, opueHTrpoBaHHoro Ha C - 1,8x1,5 u 1.1.

6. B rpade 6 ykasplBaeM IUIOIAAU HAPYKHBIX OrpaxkiaeHuii, A, M2, c
To4HOCTHIO 10 0,1 M2,




7. B rpade 7 3anuceiBaeéM pacyeTHYIO TEMIEPATYPY HAPYKHOI'O BO3yXa,
PAaBHYIO paCueTHOW TEMIIEpAaType XOJOJHOW NATUIHEBKH text=tin0,92, °C
(npunoxenue A).

8. B rpabe 8 mpocraBisieM pacdyeTHYH pa3sHOCTh TeMIepaTyp
BHYTPEHHETO U Hapy»KHOTO BO3AyXa.

9. B rpade 9 3anuceiBaeM K03(pPUIMEHTHI TEIIONepeaayd Hapy>KHbIX
orpaxneHuii, K: Hapy»KHO! CTEHBI, YEPJAYHOTO NMEPEKPHITHS, MEPEKPHITUS HA]
MO/IBAJIOM, HAPYKHBIX ABEPEil, OKOHHBIX TPOEMOB.

10. B rpade 10 Tabmnuusl 2.9 npocraBisieM KO3)PUIUEHT, YUUTHIBAIOLIIUN
MOJIO)KEHHE HAPYKHOTO OTPa)KACHMS MO0 OTHOIICHUIO K HApYKHOMY BO3/1yXY, N.

11. Pe3ynbrarbl pacyeTOB OCHOBHBIX TEIUIONOTEPh JUISL  KaXIOTro
NOMeEIlIeHHs 3anuckiBatoTcs B rpady 11.

12.Io06aBoYHbBIEe MOTEPH TEMJOTHI YEpEe3 OrpakJaroliue KOHCTPYKIUU
HA OpPHEHTAIMIO MO CTOPOHAM CBeTaQ,, VYUYMUTHIBAIOTCS TOJBKO s

HAPYKHBIX CTCH, OKOH, HAPYXHbIX JBepei [7]:
Qs =Q.,-+35,), Br, 2.11)
rae fo, — NONPABOYHBIH KOIPPUIIHMEHT, YIUTHIBAIOIININ HOMOTHUTEIBHbIC
TEILIONOTEPH (OpPHEHTAIlMsI, BHICOTA MTOMEIIEHUH, [Be M 00Jee OrpakIaroIiux
KOHCTPYKIIUHU H T.11.).
Qooﬁc.ﬂe,ﬂyeT HpHHHMaTL B J0JX OT OCHOBHBIX HOTepL B IIOMCIIICHHUAX

MO00r0  Ha3HAYEeHMs] 4Yepe3 HapyXKHble BepTHUKaJIbHbIE W  HAKJIOHHbBIE
(BepTHUKaNbHAS IPOEKIIMS) CTEHBI, ABEPU U OKHA, OOpaIllEHHBIC HA:

- ceep (C), Boctok (B), ceBepo-Boctok (C-B) u ceBepo-zanazg (C-3) - B
pasmepe: 4,,=0,1;

- roro-BocTok (FOB), 3anan (3) - B pasmepe: f,,= 0,05;

- 1or (1O), roro-3aman (I103) — g, = 0.

13./Io6aBo4YHbIe MOTEPH TEIJIOTHI HA HarpeBaHUE XOJIOJHOTO BO3yXa,
MOCTYMNAIOIIETO MPU KPATKOBPEMEHHOM OTKPBIBAHUM HAPYKHBIX BX0J0B, HE
000pYZOBaHHBIX BO3AYITHO-TEIUIOBBIMH 3aBECaMU, MPUHUMAIOTCS B JIOJIIX OT
OCHOBHBIX IMOTEPh YEPE3 HAPYKHBIE IBEPU B 3aBUCHUMOCTH OT THUIMA BXOJHBIX
JBEpel U BBICOTHI 37aHus H, M.

J171st IBOMHBIX ABEpel ¢ TaMOypaMu MEXTy HUMHU:

Q.05 =Q,.. (0.27H), (2.12)

rae fB,,, =0,27H — 3nauenne ko3¢ duimenta 100aBOYHBIX TEIJIONOTEPD,
VYHUTHIBAIOIIETO THIT IBEPEN U BBICOTY 37]aHUA.

B xuneix 3nanusx temnonotepu Q, . clieyeT yduTBIBATH TONBKO IS

JIBEpEN JICCTHUYHBIX KJIETOK, BT.

Koadduurentst  100aBOYHBIX  TEIUIONOTEPh  JUISI  OTPAXICHUUN
3anmuchIBaloTCs B rpadwl 12, 13.

14. PesynpraThl pacdyeTOB A00aBOYHBIX TEIUIONMOTEPh [JIA Ka)KI0TO

nomemnieHust,Q,=Qoex f, BT, 3amuceiBarotcs B rpady 14.




15. CymMapHbie TEIUIOMOTEPH C Y4eToM J00aBouHbIX, BT, >.Q,s,
3anuckiBaloTCs B rpady 15(uroroBast CTpoka Jijisi KaXJA0ro MOMEIICHUs ).

16. odaBouHbIC noTepu TEeIJIOThI HA HAIrpeBaHHe
HHPUWIBTPYOIIErocsl HAPY:KHOIO BO3AyXa. B JKWIbIX W OOLIECTBEHHBIX
3MaHUSX MHQOUIABTpALMS TPOUCXOJUT, TIJIABHBIM 00pa3oM, Yepe3 OKHa,
OaJIKOHHBIE JIBEpU, CBETOBBIC (DOHApU, HAPYKHBIEC NBEPH, BOPOTA, OTKPHITHIC
MPOEMBI, IEIN, CTHIKU CTEHOBBIX TaHenel. Mudbunbrpanuio Bo3ayxa depes
OTIITYKAaTypEHHbIC KUPIUYHBIE W KPYIHOIAHEIbHBIE CTEHBI IPAKTUYECKHU
MOKHO HE YYUTHIBATh n3-3a 170.4 BBICOKOT'O COMPOTHUBJICHUS
BO31YXOIPOHUIIAHUIO.

Jlob6aBouHbIE TMOTEpPH TEIJIOTHI Ha HArpeBaHue HWHPUIBTPYIOMIETOCS
HapY’>KHOT'O BO3/lyXa M BHYTPEHHHUX MOBEPXHOCTECH OTpa)KIeHU HEO0OXOIUMO
OTIPENIENIATh JJI JABYX CIy4aeB: MPU €CTECTBEHHOW BBITSHKHOM BEHTUJISAIIMM, HE
KOMIICHCUPYEMOW MPUTOKOM TMojorperoro Bo3ayxa Q.. BT; mpu neiictBuun
TEIJIOBOTO U BETPOBOTO JaBICHUS Qy s, BT.

Tennonorepn Ha HarpeB HHPUIbTpYOIIErocs Bosayxa Q, B gaHHOU
KypcOoBOl paboTe HE pacCUMTHIBAIOT, a MNPUHUMAKOT B pasmepe 17% or
CYMMapHBIX TEIIonoTepsb 2.Q,s.

Pacxon TemnoTel Ha HarpeBaHue WHOPUIBTPYIOIIErocs Bo3ayxa, BT, Qu,
3anuckIBaloTCs B rpady 16 (uToroBast cTpoka JjIsl KaXJA0T0 TTOMEIICHU).

17. NonosHuTE/IbHBbIE OBITOBBIE TEMJIONMOCTYIUICHHSI B TOMEIIEHUS

IIpu pacdere TemyIOBOW MOITHOCTH CHCTEM OTOIUICHHS HEO0OXOIUMO
YUHUTHIBaTh PETYJISPHBIE OBITOBBIE TEIUIONOCTYIUICHUS B TIOMEIICHHE OT
ANEKTPUUYECKUX TMPUOOPOB, OCBEIIEHUS, TEXHOJIOTHUUECKOro 000pyJaOBaHMS,
KOMMYHUKAIIMI, MaTepUaJIOB, TEJIa YeJIOBEKA U JIPYTUX UCTOYHUKOB. [Ipu sToM
3Ha4YCHHUSI OBITOBBIX TEIUIOBBIJICIEHUM, BT, mocTynarwomux B KOMHATBl B KyXHU
KUJIBIX IOMOB, CJIEAyeT MpUHUMAaTh B koiuuyecTtBe 10 Bt Ha 1M? TuTommaayu mona
[5] u onipenensaTs o hopmyiie:

Qoum=10-4, (2.13)
rae A, - IIOMmAAb 04 OTAIUTHBAEMOT0 IOMEIICHHS, M2,

beiroBeie BeImeneHus, Qsur, BT, 3amuceiBatorcs B rpady 17 (uroromas
CTpPOKa JIJIS KaXKJI0T0 TTOMEILICHUS).

18. B rpady 18 (utoroBas cTpoka MJig Ka)XJAOrO0 MOMEIICHUS) 3aHOCST
MOJIHBIE TEIIOnoTepu, 2 Q. », BT, I BCceX orpakaeHuil MOMEIIEHHUs, KOTOPhIE
MOJIYYar0T CYMMHPOBaHWEM 3HA4YCHWH, 3amucaHHBIX B rpadax 15, 16 u
BBEIYMTAHUEM W3 ITOW CYMMBI 3Ha4eHHM rpadbl 17.

3ATAYA Nel PACHET TEIUIOIOTEPD HEPE3 OI'PAXKIEHMA
[TOMEILEHWU 3JAHUA (HA ITPUMEPE JIBYX IIOMEIIEHWHN, OJHO
N3 KOTOPBIX — YI'JIOBOE)



JUis onpeneneHus TEIJIOBOM ~ MOIIHOCTH CHCTEMBl OTOILIEHUS CIENyET
OIIPENEIUTD TEIUIOBbIE TIOTEPU YEPEe3 HApPYKHbIE OrPAXKIEHUS BCEX
OTaIUIMBaeMbIX TOMenleHud 3panus. llorepu Ttemna dvepe3 orpaxnparonue
KOHCTPYKIUH (Q,un, BT) paccunTsiBatoTcst 10 popMmyiie

O, =kFI(2, _tus)n(l+zlg@) (1)

rae K - ko3(pQUIUUEHT Temionepeaaun 4epe3 COOTBETCTBYIOIIUE OTPaKICHUS,
k= %3 , Br/m2 *rpan;

R, - TepMUUECKOE CONPOTUBIIEHHE Temtonepeaaue, m2-rpan/Br;

F - pacdernas miomaaer orpaxkacHus, KOTopasi OIpeaeIsieTCs] B COOTBETCTBHH C
TIpaBUIIaMK 0OMepa, IIPUBEICHHBIMU B paboTax /2,5/, m? (cMotpu puc. 1);

t, - pacueTHas TeMmreparypa Bo3ayxa BHyTpu nomerieHus (°C), nmpuHuMaeMmas
corimacuo CHull ")Kunsie 3ganusa" /3/;

t,s — pacueTHas TeMIlepaTypa HapyKHOTO BO3JyXa Il MPOSKTHUPOBAHUS
ororieHus (°C), COOTBETCTBYIOIIAs pacyeTHbIM MmapameTpam b mo mpui. 4
CHull "OTormenne, BEHTWIAIMS ¥ KOHIAIMOHUPOBaHKUEe Bo3ayxa" /2/ u paBHast
CpellHel TeMIiepaType Haubosee X0IOAHON MATHAHEBKY;

N — ko03(QUIMEHT, 3aBUCIIIMA OT TMOJIOKEHUS HAPY>KHOH TOBEPXHOCTHU
OTpaXJI€HHUS IO OTHOILIEHWIO K HApY>KHOMY BO3JyXy, IPUHUMAEMbIi B
cootBercTBUM co CHull "Crpoutensnas terorexauka /4/;

> B, — no6aBoYHbIE HOTEPH TEIIIA (CM. HACTOAIINE YKA3aHHs).

TemonoTepu paccuuTarOTCs Yepe3 OrpaXkKaeHus, KOTOPbIE TpaHUYaT:
- C Hapy)XHbIM BO3JyXOM (CTEHBI, OKHa, BXOJHbIE W OaTKOHHBIC IBEPH,
NEPEKPHITUS HAJl TPOE31aMHu, OecuepladyHble MOKPBITHSA);
- C HEOTAaIUIMBa€MbIMHU TOMENICHUSMH (YEpllauyHble TEPEKpPbITUSA, a TaKKe
NEPEKPBITUS HAJl MOJBAJIAMH U MOIONbSIMH);
- ¢ TIOMEHICHUSIMHU, UMEIOIMMU TeMIIepaTypy BHYTPEHHETO BoO3Ayxa Ooliee
yeM Ha 5°C HUXKeE, YEM B paCCUUTHIBAEMOM MOMEIICHUU.

JIuHelHbIe pa3Mepbl OTrPaXKAAIONIUX KOHCTPYKIUW CIEAYET ONPEAECTATh C
To9HOCTHIO 710 0,01 M cieayrommumM o0pa3oM (JIOMOTHATEIIBHO CM. puc. 1)

a) IS CBETOBBIX MPOEMOB M JBEpPEd - MO HAWMEHBIIUM pa3Mepam
CTPOUTEIBHBIX IIPOEMOB B CBETY;
0) IS TOTONKOB M TIOJOB — MEXIYy OCAMH BHYTPEHHUX CT€H H OT

BHYTPEHHEW MOBEPXHOCTH HAPYKHBIX CTEH JO OCEW BHYTPEHHUX CTEH;



B) BBICOTY CTE€H TNEPBOTO JTaka — OT YPOBHS HIKHEH TMOBEPXHOCTH
KOHCTPYKIIMM T0JIa TIEPBOTr0 3Ta)ka JO YPOBHSI YUCTOTO IOja BTOPOTO dTa)ka
MIpU HAIMYUKA HEOTAIJIMBAEMOTO IMOJ(BaJa WJIU MOJIONbS; OT HUXKHETO YPOBHS
MOATOTOBKH JIJIS T0JIa TIEPBOTO 3TaXKa JI0 YPOBHS YHUCTOTO I0Ja BTOPOIO dTa)a
MpU HAJIWMYUU T0JIa HA Jlarax; OT YPOBHSI YMCTOIO IOJia TMEPBOrO dTaxka [0
YPOBHSI YHUCTOTO IOJia BTOPOTO 3Ta)kKa MPU HAJUYUM T0JIa, PACTIOJIONKEHHOTO
HETMOCPEICTBEHHO HA TPYHTE;

') BBICOTY CT€H MPOMEXKYTOUHOTO ATa)Ka — MEXTY OTMETKAMU YHCTHIX TOJIOB
JTAHHOT'O U BBIIIEIEKAIIETO ITAXKEH;

1) BBICOTY CTEH BEPXHETO dTa)ka — OT YPOBHS YHCTOrO TMOJIa JO Bepxa
YTEIUTUTENS YepJIauHOr0 MEPEeKPBITHS TPU HAJIUYMKM 4Yepjaka U OT YPOBHSA
YUCTOTO T0JIa JI0 MEePEeCEUCHUs] BHYTPEHHEN MOBEPXHOCTU HAPY>KHOM CTEHBI C
BEpPXHEH MIIOCKOCTHIO TOKPBITHS TIPU OTCYTCTBUU Yep/laKa;

€) JIUTMHY HApYXXHBIX CTEH: JJI HEYTJIOBBIX MOMEIICHUNH — MEXIY OCSMH
BHYTPEHHUX CTEH, I YIJIOBBIX IMOMEIICHHH — OT BHENIHUX IOBEPXHOCTEH
HapY>XHBIX CT€H JO0 OCEHl BHYTPEHHHUX CTCH WJIU JI0 BHEIIHUX MOBEPXHOCTEH
HapY>KHBIX CTCH;

) JUIMHY BHYTPEHHHX CTCH — OT BHYTPCHHHMX IOBEPXHOCTEH HapyKHBIX
CTEH JI0 OCe¥l BHYTPEHHUX CTE€H UJIU MEXIY OCSIMU BHYTPEHHUX CTEH.

[Inomaam  HApYXKHBIX  OTPAXIAIOUIUX  KOHCTPYKLIMHA  HEOOXOIUMO
onpenenars ¢ TodHoctbio 10 0,1 M2 Ilpy BBMMCIEHHM IUIOMIATH HAPYKHBIX
CTeH HEOOXOUMMO YYUTHIBATh HAIMYKE B HUX HAPYKHBIX BXOJHBIX JBEpEil — U3
oOlIel IIoMaa CTeHbI CIEAYeT BBIYECTh IUIONIAb BXOAHBIX IBEpEH, OJHAKO
U3 TUIOLIAJM CTeH HE BBIYUTATH IUIONIAb OKOH W OAJIKOHHBIX ABepeil. Y oOHee
B pacyeTax YMEHBIIUTHh BEIUYMHY KOIP(DUIIMEHTa TEIionepenadyn OKHa Ha
BeMuuHy Kod(ddunmenta temronepeaaun HapyHoM cTeHbl ( Kox — Kew ). Ipu
TOM WTOTOBBIA pE3ynbTaT (CymMMa MOTEPh TeIJa HAPY>KHBIMU CTEHAMHU H
OKHaMU ¢ OaTKOHHBIMHU JBEPSIMH) HE M3MEHHUTCS, TaK KaK BCIIOMOTATENIbHbIE
MOMEIICHUS 3/IaHMsI OTAIUIMBAIOTCS BTOPUYHBIM TEILJIOM, MOTEPU TEIIa B HUX
4yepe3 MOJbl IEPBOrO U MOTOJKUA BEPXHETO ATa)KEW BBIUUCISIOTCS COBMECTHO C
TEIJIONOTEPSIMU  OTAIUIMBaeMbIX MoMeleHuil. Ilosromy miomans MOJIOB H
MOTOJIKOB BCIIOMOTATENIbHBIX TOMEIIEeHU Fee NETUTCS Ha 4YHCIIO dYacTe
Z,COOTBETCTBYIOIIEE KOJIMYECTBY COOOIIAOMIMXCS C O3TUMH TOMEIICHUSIMU
CMEXHBIX KOMHAT W KyXOHb, HMMEIONIMX HarpeBarelbHbie NPHUOOPHI, U
npubapysercs K (pakTHUECKOH MIOMaH Hoaa 1 notonka F, (M%) oTanauBaeMbIx
MTOMEIICHUN

F
F =F +—=% (2)
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Puc. 1. O6mep nomasei B miaHe v 1Mo BBICOTE:
HC — napyxnasg crena; Iln—iom; IIt—mortonok; O—okHa, ABepH; 1—Ion Ha rpyHTe; 2— I0J1 Ha Jlarax; 3 —

I10JI HaJ HCOTAINTMBACMBbIMHU ITOMCIICHUAMMU 4 — Gecr{epz(aque TIOKPBITHE

Jlo6aBo4uHBIC TMOTEPH TEIIa OTPAKIAIOIMMUMH KOHCTPYKIHMSIMHU TOMEIICHHS [3
OTIPENICIIAIOTCS B JIOJSAX OT OCHOBHBIX MOTEPh Teria B cooTBeTcTBUU co CHuII
12].

3HaYeHUS dTUX JOOABOK COCTABIISIOT:

a) IUIsl Hapy>KHbIX BEPTHKAJIbHBIX CTEH, JIBEpE M CBETOBBIX IPOEMOB
3IaHUi TI000T0 Ha3HAYEHUS, OOPAIICHHBIX:

- Ha ceBep, BOCTOK, CEBEPO-BOCTOK, ceBepo-3anan — 0,10;
- Ha 10ro-BocTok u 3amazx — 0,05;
0) B 3maHMAX JI000r0 HA3HAYCHHWS JUIS HAPYKHBIX JIBEpEH, He

000pYIOBaHHBIX BO3AYIIHBIMM WM BO3IYIIHO-TCIUIOBBIMUA 3aBecaMu (IpHU
BbICOTE 31aHus H , M):

- TPOWHBIX ¢ IByMs TamOypamu Mexay numu — 0,2 H,
- JIBOMHBIX O0e3 TamOypa — 0,34 H ;
- JBOWHBIX ¢ TamOypom Mexy aumu — 0,27 H,
- omuHapHbix — 0,22 H,
I[O63BOLIHLIC MOTCPHU TCIJIA YCPE3 JICTHUC WUJIN 3aIlIACHBIC IBCPHU YUUTHIBATH HC

CJICOYCT.



JUisi Hapy>XKHbIX OKOH M OaJIKOHHBIX JBepeld HEO0OXOIWMO YYUTHIBATh
NOTepU TEIJIa HAa HArpeBaHHE HApYKHOTO BO3AyXa, IMOCTYIAOIIETO B
MOMEIICHHE NMyTeM WHQUIBTPALMH Yepe3 HEIJIOTHOCTH (IIeJId MPUTBOPOB) B
pe3ysbTare IeUCTBUS TEIJIOBOTO U BETPOBOI'O JABJICHUS.

JloGaBoYHbBIE TEIIONOTEPU HA HATPEB UH(PUIBTPYIOLIETOCS B TOMEIIEHUE
yepe3 Hapy)KHble OIrpaXKICHUS BO3JyXa OIpEAeNaloTCsS B pacyere Ha
KOJMYECTBO BO31yXa, KOTOPOE MOJIKHO IMOCTYNAaTh B JKUIIbIE MOMEUIEHUS IO
HOpMaM BEHTWISIIIMOHHOTO Bo3AyXxooOMeHa, Bt, (bopmyina 3).

Q,=028-L,-p-c-(t, 1)« 3)

rae L, — pacxoj ynanseMoro Bo3dyxa, M>/d4ac, HE KOMIIEHCHPYEMOIO
MOJIOTPEThIM TMPUTOYHBIM BO3AYyXOM, Uil >kuibix 3nanmii L,=3F,, rme F,
IJIOMIA b JKUJIBIX TOMENICHUH;

p — IJIOTHOCTb BO3/lyXa B IIOMELIEHUAX, KI/M>,

C — ylelbHas TEIIOEMKOCTh BO3yxa, paBHas 1 kJ[x/(kr*°C);

K — KO3(p(UIMEHT, YYUTHIBAIONIUN BIMUSHUE BCTPEUYHOrO TEIIOBOTO
MOTOKAa B KOHCTPYKUMSIX, paBHbIM 0,7 — I CTHIKOB MaHENEH, JJIsI OKOH C
TpoHBIMU Tieperiéramu; 0,8 — 1J1st OKOH M OAJTKOHHBIX ABEpEH ¢ pa3aeabHbIMU
neperiétamMmu u 1,0 — IS ONMHAPHBIX OKOH, OKOH M OAJIKOHHBIX JBEpEH CO
CIIapEHHBIMU TMEePEeIrIETaMHU U OTKPBITHIX TPOEMOB.

B coorBerctBur co CHull [2] npu pacuere Temionorepbr B IKHUIBIX
MOMEIIICHUSIX CIeIYeT YYUThIBATh OBITOBBIEC TEIUTIOBBIIENeHUs (BT):

Q; = 21F, (4)

rae F, — miomans mosa (MJIM TOTOJKA) TOMEIICHHWH, T/A€ MpeaycMaTpHUBAETCS

YCTAaHOBKA HArpeBaTeNbHBIX MPHOOPOB, M2,

Pacuetnble moTepu Teria momMemeHui xxunoro 3aanus (Br)

0,=>0,-0, (5)

Pacuer Ttemnomorepp  34aHUA  OPOBOAMTCS B TaONMYHOU  (opme,
MPEACTaBICHHOW B TPWI. 2 JaHHBIX YKa3aHWWd. OTy TaOnauIyy (BEIOMOCTh
pacueTa) Hy>KHO 3aIOJIHITh MOCIEA0BATENBHO.
B BemomocTm pacuera moTepp Tema  OrPaXAAKOMIME  KOHCTPYKLIMUU
o0o3HauatoTcs AByMs 3ariaBHbeiMu OykBamu: HC - HapyxHas ctena; [1JI - mo;
IIT - motomnok; OO, 1O, TO - okHa COOTBETCTBEHHO C OJWHAPHBIM, TBOUHBIM U
tporinbiM octekienuem; EJ[,OJ,JII[, T/ - OankoHHbIE W BXOJHBIC JIBEPH
COOTBETCTBEHHO OJIMHAPHBIE, JBOWHBIE U TPOMHBIE.

[TonydyeHHble 3HA4Y€HHs] TEIUIONOTEPh TMOMENICHUM HAHOCATCS Ha
MOATaXHbIE IJIaHbl. B Tabnuuke OCTaBIsAE€TCS MECTO IS yKa3aHWsl 4ucia
CEKIUH WU JJIMHBI HarpeBaTeIbHbIX MPUOOPOB.



3AJAYA 2. OIIPEAEJIEHUE ITIOTEPD TEIUIA 3JAHUEM IIO
YKPYIIHEHHBIM U3MEPUTEJIAIM U OLIEHKA CTOMMOCTH
rogoBOI'O ITOTPEBJEHMA TEIDIOBOU SHEPI'M HA OTOIUIEHUE

MeTon yKpPYNMHEHHBIX HM3MEPHTENICH HAXOIUT IIMPOKOE IPUMEHEHUE B
MIPAKTUKE MTPOCKTHPOBAHUS ISl OPUECHTHUPOBOYHBIX IMOICYETOB IMOTPEOHOCTEH B
TEeTUIe A7l OTOIUICHMS 3[aHUs, a MHOTJA IEJOro KBapTaja WM MUKpOpaloHa,
9TOOBI, HAPUMEpP, COCTABUTH NMPOCKTHHIC 3aJaHUs 1O KOTCIBHOH, 10 CHCTEME
TETUIOCHA0KCHHMSI, ONIPEICITUTh OTPEOHBIM PacXo/] TOIIUBA U T.]I.

OpueHTHPOBOYHBIC 3HAYCHUS Terionorepsb 3nanus Q, (BT) ompenenstorcs
o ¢popmyie

Qy :qo VH .(tcp _tHS) (6)
(o — yA€eNbHAs TEIIOBas XapaKTepucTuka 3aanus, Br/(m3°C);
V, — cTpouTenbHBI 00BEM OTAIUIMBAEMOW YacTHU 3JaHUS 10 HaPyKHOMY
obmepy, M3;
t,, - pacdyeTHas TeMmIeparypa BHYTPEHHEro BO3JyXa B OOJIBLIIMHCTBE
romMenienni 3manug ,°C;
t.s — pacueTHas TeMmIepaTypa HAapy»HOIO BO3JyXa I HPOEKTHPOBAHUS

otoruieHusA, °C, COOTBETCTBYIONIAsi pacueTHbIM mapameTrpaM b mo npui. 4
CHull "OTormienne, BEHTWIAIMS ¥ KOHIAIMOHUPOBaHKEe Bo3ayxa" /2/ u paBHast
CpeaHel TeMIiepaType HanboJiee X0JIOHON MATHIHEBKH.

VienbHasi TeruioBas XapaKTepUCTUKA 3JaHUSl (o YHMCICHHO paBHA
TerionotepaM 1 M® 3maHMs [pU mepenaje TEMIEpPAaTyp BHYTPEHHEro M
HapyxHOro Bo3ayxa B I °C. Ee 3HaueHue MNpu MPOYMX PABHBIX YCIOBHSIX
3aBUCUT OT Ha3HaueHWs, oObeMa, OHTAKHOCTH U (GOpMBI 37aHUA, OT
TEIUIO3AaIUTHBIX CBOMCTB OTPaKICHUMN, OT CTENEHHW OCTEKJICHUS 3JaHUsl U
KJIMMaTUYE€CKUX OCOOCHHOCTEN palioHa TOCTPOUKH.

VY enpHas TErIoBas XapaKTEPHUCTHKA 3IaHUS JTI000T0 Ha3HAYCHHUS MOXKET
OBITH oOmpeneneHa 1Mo TabaWIaM CIpaBOYHUKA II0 TEIUIOCHAOXKECHHIO B
3aBHCHMOCTH OT HX 00bema [7].

Pacxoxnenue Mexy CyMMOM pacYeTHBIX MOTEPh TEIjIa yepe3 HapyKHbIE
OTPXKJICHUS, BBIUMCICHHBIX B TPUIIOXK. 2, W PE3yNbTaTbl, IMOJIYy4YCHHBIH 10
dopmye (6), 00bI9HO HE TIPEBBIAOT 15%.

CTOMMOCTD TEIJIOBOM SHEPTUHU 32 OTOMHUTEJIHHBIN CE30H OMpPEACsieTCs U3
pacueTra roJloBoi Harpy3Ku Ha OTOIIJICHUE:

(t, —t,.,)
Q,,=Q —2Z ®°.7.
’ g (tcp_tHS) (7)

rne QY — pacueTHbIe TEIJIONOTEPH 3JaHUS , OMPENCIEHHBIC II0
YKPYIIHEHHOW XapaKTEpUCTUKH, BT;



t po. - CpemHsA TemIleparypa Hapy>KHOTO BO31yXa 3a OTOIMTEIIbHBIN
CE30H, OIpe/eNsieMas [0 KJIMMATOJIOTHYECKHM TaHHbIM, °C;

Z - TPOJOKUTEILHOCTH OTOMUTEIILHOTO CE30HA HA IaHHBIM [7], cyT.;

N — KOJIMYECTBO YacOB B CyTKaX, N=24 dac/cyT.

Jlist onpeneneHue rog0BOM CTOMMOCTH TEIJIOBOW IHEPTUU HEOOXOIUMO
y3HaTh CTOMMOCTH 1 I'Kas TermnoBoi HEpruy Ha MOMEHT BBINIOJHEHUS 3aJJaHus
no o¢uUUaIbHBIM JaHHBIM SHEpreTuyeckoil komwuccuu. I[lpu sTom cremyer
OCYIIECTBUTh NEPEBOJI TEIJIOBBIX enuHUIl U3 BT B ['kan.

3.1Bb100p cucTeM BOASIHOTO OTOIJICHUSI MAJIOITAKHBIX 3[aHU I

[Ipy NpOEKTUPOBAHUM CUCTEM OTOIUJIEHUST HEOOXOJUMO O00ecreyuTh
pacyeTHyl0 TeMIlepaTypy M PaBHOMEpPHOE HarpeBaHHE BO3AyXa IOMEIECHMI,
TUIPABIMYECKYIO U TEIJIOBYIO YCTOMYHMBOCTD, B3PHIBOTIOKAPHYIO 0€30MaCHOCTh
U JOCTYIHOCTh OYMCTKM W peMoHTa [5]. [ns Kuiblx 31aHUd HEOOXOIUMO
npunuMath [1,5] npu Temmnepatype Ttemnonocurens 105°C - ogHOTpyOHBIE
CUCTEMBI OTOILICHUS C paJaTOpaMu WM KOHBEKTOPAMH.

CucreMbl  OTOIUIGHHS  MPOEKTUPYIOTCSA,  KaKk  MpPaBWiIo, U3
YHU(PUIIMPOBAHHBIX Y3JI0B M JeTaneil. BeprukanbHble 0MHOTPYOHBIE CHCTEMBI
o0nafaroT Jydiledl TEerioBOW M THUJPABIMYECKON YCTOWYUBOCTBHIO, YEM
JIBYXTPYOHBIE.

OToruieHne JIECTHUYHBIX KIETOK HE CleAyeT MperycMaTpuBaTh MpU
pacyeTHOM Temrmeparype Hapy>KHOTO BO3yXa JJIs XOJOJHOTO Mepuoja rojaa -
5°C u Beime (mapametpbl b).CucTeMbl OTOIIIEHUS KUJIBIX, OOIIECTBEHHBIX U
IpYyruX 3[aHWW, KaK TMPaBWIO, CIEAyeT MPOEKTHPOBATH C aBTOMATHYECKUM
PETYIMPOBAHUEM TEIIOBOTO MOTOKA MPU PACYETHOM PACXOJI€ TEIUIOTHI 3[JaHUEM
50 xBt u Oomnee.lns KWIBIX 37JaHUA PEKOMEHAYIOTCS BEPTHUKAIBHBIC
OJTHOTPYOHBIE TPOTOYHO-PETYIUPYEMBIE CHUCTEMBI BOJSHOTO OTOIICHUS C
TPEXXOJIOBBIMU KpaHaMH, C HACOCHOW HMPKYJISAIMEH, KaKk 0ojiee IKOHOMHUYHBIE
10 PacXoy MeTajlla U peryJIupoBaHuIo pacxoaa TerioThi[1,4].

3.2Bb100p, pasMenieHne U MPOKJIAAKA TPYOOIIPOBOJI0B

TpyOompoBonbl CHUCTEM OTOIUICHHS CJIEIYyeT MPOEKTUPOBATh U3
CTAJIBHBIX, MEIHBIX, JIATYHHBIX TPYyO, TEPMOCTOHKHX TpyO H3 MOJUMEPHBIX
MarepuasoB (B TOM 4YHMCJIE€ METAUIONOJUMEPHBIX), pPa3pelieHHbIX K
MPUMEHEHUIO B CTPOUTENBCTBE. BBIOOp TPyO NIl CUCTEM OTOIUICHHUS CIIEAyeT
OCYIIECTBIIATH corjiacHo [1] (Tabmuma 3.1).

Tabmumna 3.1 - TpyObI cucTem OTOTUICHHS

Bun TpyObl ¢ HAPYKHBIM THAMETPOM, MM

TEIJIOHOCUTENA | 110 60 6oxee 60

lNopstuast Boa CranbHbIE 31EKTPOCBAPHBIE CranbHble DIEKTPOCBAPHBIC
o 'OCT 10704-76 o 'OCT 10704-76

CralbHBIC BOJIOTa30IPOBOIHBIC,
nerkue o ['OCT 3262-75*




Ha yyacTkax CTOSAKOB, COCAMHEHMH C apMarypod U OTOIUTEIIbHBIMU
npudopamu, MpU CKPHITOW NpOKIaaKe - npuMeHstoT Tpyos o 'OCT 3262-75*
OOBIKHOBEHHBIE BOJIOTa30MPOBOJIHBIE; JJISl JPEHAXHBIX U BO3AYXOBBIMYCKHBIX
y4acTKOB - olluHKoBaHHbIE TPyObI o ['OCT 3262-75%*; B a51eBaTOPHBIX TyHKTaX
- anektpocBapubie TpyOsl o 'OCT 10704-76.

[Ipoknanka TpyOONpPOBOAOB OTOIUIEHUS JOJKHA MPEIyCMAaTPUBATHCS
CKpBITOM: B IUIMHTyCaX, 3a 3KpaHaMmH, B IITpoOax, kaHamax. Jlomyckaercs
OTKpBITasl MPOKJIAJIKa METAIIIMYECKUX TPYOOIIPOBOJIOB, a TAKKE MIIACTMACCOBBIX
B MECTAaX, I'/IE UCKIIOYAETCAd UX MEXaHUUYECKOE M TEPMHUYECKOE MOBPEXKIACHUE U
OpsIMOE BO3JIEUCTBHE YIbTPAPHUOIETOBOTO U3TyUEHUS.

Cnoco® mnpokiagku TpyOONpOBOAOB JOJKEH OOEcneYrBaTh JIErKYIO
3aMEHY UX IPU PEMOHTE.

B paiionax c¢ pacuetnoi remneparypoit Munyc 40°C u Huxe (mapaMeTpsl
b) npoknaaka mojaroumx U 0OpaTHBIX TPYOONPOBOJOB CUCTEM OTOIUICHMS Ha
yepJakax 3/1aHuid (KpoMe TEeIUIbIX YepAaKkoB) U B MPOBETPUBAEMBIX MOIOIbIX
HE JOMYCKaEeTCH.

Maructpanbibie TpyObl CUCTEM BOJSIHOTO OTOIUICHHUS TMPOKIAJBIBAIOT C
BEpXHEW U HWKHEN pa3BOAKOM. B cucremax ¢ HMKHEW Pa3sBOAKOU IMPOKIANKY
HNOJAIONIMX M OOpaTHbIX  TEIUIONPOBOAOB  CJENyeT IpenycMaTpuBaTh
COBMECTHYIO B IIOJIBaJI€, a IIPU €r0 OTCYTCTBUM — B TEXHUYECKOM MOIIIOJIBE WIH
HIOJITOJIBHBIX KaHajax.

Maructpanu ¢ BepXHEW WIM HWXXKHEH pa3BOJAKOW TpyO, Kak IPaBHIIO,
PEKOMEHJIyeTCs IMPOEKTUPOBATh TYNHMKOBBIMU, Kak 0oJjiee 3KOHOMHYHBIE I10
pacxony TpyO, 4eM MarucTpajiu ¢ HOMYyTHBIM ABM)KEHUEM BOJIBI.

Pexomenayercst cucreMy OTOIJICHHS pa3[eUTh Ha JIB€ WIM Oojee yacTu
(BETBM) OJIMHAKOBOM JUIMHBI U C IPUMEPHO PaBHBIMHU TEIUIOBBIMHA HAarpy3KaMH.

NunuBunyanbaeie  TemioBble  nyHKThl  (MTII), BcTpoeHHBIE B
o0cCiTy’)KMBaeMble UMU 3[JaHUs, CJIEYET Pa3MeIlaTh B OTIEIbHBIX TOMEIICHUSX C
CaMOCTOSATEIIbHBIM BXOJIOM.

3.3Bb100p 1 pasMelieHHe CTOAKOB

CTosKM TPOKIAJbIBAIOT, OTKPBITO U PACHOiaratoT, IPEeUMYyIIECTBEHHO, Y
Hapy>XKHbIX CTE€H HA PACCTOSIHUU 35 MM OT BHYTPEHHEU MOBEPXHOCTHU CTEHBI J10
ocu TpyO mpu nquametpe < 32 mM. B MecTax mepecedeHus: CTOSKOB U TIOJIBOJOK
orubaromue CKOObl yCTPauBarOT Ha CTOSAKaX U3THOOM B CTOPOHY ITOMEIICHUSI.

KoHcTpykiusi CTOSIKOB J0MKHA OOeCreYynBaTh YHU(DUKAIMIO Y3JI0B |
neraned. Jlns wuHAyCTpuanM3alMu Mpollecca 3aroTOBKM W YMEHbIICHUS
TPYIOEMKOCTH  MOHT@XHBIX  padOT  PEKOMEHAYETCs]  MPOEKTUPOBATh
OHOTPYOHBIE CTOSIKM C OJHOCTOPOHHHUM MPUCOEAMHEHUEM OTOMUTEIbHBIX
npuOOpOB W MOABOAKaMH ofuHakoBou JimuHBl (1500 mwm). Ilpu sTOM CTOSIK
OJHOTPYOHOM CHCTEMBI pa3MelaloT Ha paccrosHuu 150 MM OT oOTKOca
OKOHHOTO MPOEMa, a HE M0 OCHU MPOCTEHKA, KaK IIPU ABYXCTOPOHHUX MOJABOAKAX
U B JIBYXTPYOHBIX CUCTEMAaX OTOIICHHUSI.



B yrioBeix MmoMemieHUsIX CTOSIKM PEKOMEHIYIOT pa3MeniaTb B yriax
Hapy>XHBIX CT€H BO M30€XaHWE KOHJEHCAllMM BJIAard Ha BHYTPEHHEH
MMOBEPXHOCTH.

Tun croska BbIOMpaeTCss B  3aBUCUMOCTH OT  apPXUTEKTYpHO-
IUIAHUPOBOYHBIX PEIICHUM, pa3BOJKU MarucTpajieid U TpeOOBaHUM K TETJIOBOMY
peXKUMY TTOMEIIECHUN 31aHUsI.

[IpoTouHble CcTOSIKM 0€3 KpaHOB [JIsi PETrYJIUPOBAHUS TEIUIOOTIAYU
OTOIUTENIBHBIX TPUOOPOB MPUMEHSIOTCS B MOMEIICHUSX JIECTHUYHBIX KJIETOK U
TaM, rJe He TpeOyeTcs peryJIupoBaHKe TEMIOBOTO PEKUMa.

JInst OTOTUIEHHWS! JKWJIBIX W OOIIECTBEHHBIX 3JaHHM, Kak TMPaBuUIIoO,
PEKOMEHAYIOTCSl PETYIUPYEMbIe CTOSIKM U CTOSIKA C OCEBBIMH U CMEIIEHHBIMU
3aMBIKAIOIINUMHU YYaCTKAMH.

OTu cuUCTeMbl 00J1aal0T BBICOKOW THAPABIMYECKOM U  TEIMJIOBOU
YCTOMYUBOCTRIO U HWMEIOT XOPOIIWE HSKOHOMHMYECKHE TIOKa3aTelau  II0
TpyJl03aTpaTaM M pacxoay MeTajlia. 3aMbIKAIONIUe YYaCTKH, YMEHBIIAIOIINE
THUAPABIMYECKOE CONMPOTUBIECHUE CTOSKOB, MpEJIaracTcsi yCTaHaBJIMBATh CO
CMEIIIEHHEM OT OCH CTOSIKa JUIsl YBEIWYEHUSI KOJUYECTBA BOJBI, MPOTEKAIOIIEH
gyepe3 mpuoop.

TpyOGonpoBOIb B MECTaX MEPECEUCHHS MEPEKPHITHI, BHYTPEHHUX CTEH U
MIEPETOPOJIOK CIIEyeT MPOKIAIbIBATh B THIB3aX M3 HETOPIOUUX MaTEPHANIOB;
Kpas TWIb3 JOJKHBI OBITH HAa OJHOM YPOBHE C IIOBEPXHOCTSMH CTEH,
MEPErOopoJOK U TOTOJKOB, HO Ha 30 MM BBIIIIE MOBEPXHOCTH YHCTOTO IOJA.
3a/ieNiKy 3a30pOB W OTBEPCTUH B MeCTaxX MPOKIIAJIKU TPYOOIPOBOJIOB CIIEIYET
npeaycMaTpuBaTh HETOPIOYMMH MaTepuajiaMH, OOecCIeuuBas HOPMHUPYEMBIH
IIpEJIeNT OTHECTOMKOCTH OTPaXICHUM.

TpyObl, (acoHHBIC OeTaM W COCIUHEHHUS JODKHBI BBIACPKHBATh 0e3
pa3pyIIeHUs U MOTEPH TePMETUYHOCTH:

) npoOHOE JaBJIEHWE BOJIBI, IPEBBIIIAIONIee pabodee JTaBICHUE B
cucreme ororieHuss B 1,5 paza, Ho He MeHee 0,6 MIla, npu mocTosTHHOU
temreparype Boasl 105°C;

o MIOCTOSTHHOE JaBJICHHUE BOJBI, paBHOE pabodyeMy TaBICHUIO BOJbI B
cucreme otoruieHusi, Ho He MeHee 0,4 Mlla, npu pacyeTHON TemIepatype
terioHocutenss He Hmwke 80°C B TeueHHe 25-JIETHErO pPacyeTHOro Iepuoja
AKCILTyaTalluu.

3.4Bb100p ¥ pa3MeleHUe OTONMUTEIbHBIX IPUOOPOB

KoHCTpyKIuio OTONMUTENBHBIX MPUOOPOB HEOOXOIWMO BBHIOMpATH B
COOTBETCTBHUHM C XapaKTepOM M HA3HAYCHUEM OTAIUIMBAEMBbIX MOMEUICHHM,
3IaHUI U coopyxkeHuu 1o [1,5].



OronuTensHble TPUOOPHI clienyeT pa3MmeliaTh, Kak MpaBUiiOo, MOJ
CBETOBBIMH MIPOEMaMU B MECTaX, JOCTYIHBIX JJII OCMOTPa, PEMOHTA U OYUCTKH.
JInHa OTOMUTENBHOTO MPUOOpa N0KHA OBITH HE MeHee 75% JJIMHBI CBETOBOTO
npoema, 0COOCHHO B OOJBHHUIIAX, JETCKUX JTOIIKOJIBHBIX YUPEKIACHUIX, IIIKOIAX,
noMax Tmpectapenbix W uHBaIMA0B [1,5]. Ecnu npubopsl moj okHaMu
pa3MECTUTh HEJb3sl, TO JIONMYCKAeTCS UX YCTAaHOBKA Y HAPYXKHBIX WU
BHYTPEHHUX CTEH, OJMKE K Hapy>KHbIM. B yIJIOBBIX MOMENIEHUSX MPUOOPHI
HEO0O0X0MMO pa3MeniaTh Ha 00euX HapyKHbBIX cTeHaX. [Ipu TakoMm pa3MeneHnu
JBIDKEHHE BOCXOMSIIEr0 TEIJIOBOIO TMOTOKA OT OTONHTENIBHBIX TPUOOPOB
NPENsTCTBYEeT OOpa30BAaHUIO HUCHAJAONIMX XOJOJHBIX TMOTOKOB OT OKOH U
XOJIOJAHBIX MMOBEPXHOCTEN CTEH U MOMAJaHUI0 UX B pabOUyIO 30HY.

OtonuTenpHbIE MPUOOPHI HA JIECTHUYHBIX KJIETKAaX CIEIYeT, KaK MPaBUo,
pa3Melarh Ha nepBoM sTaxke. OTonuTeabHbIe NPUOOPHI HE CIEYeT pa3MellaTh
B OTCEKaX TaMOYpOB, UMEIOIINX HAPYKHBIC JBEPH.

OronuTenbHble MPUOOPHI JICCTHUYHBIX KJIETOK CIIEIYET MPUCOCIUHSTH K
OTJICJIbHBIM MAarucTpaJiiM U CTOSKaM CHUCTEM OTOIUICHHS 10 OJHOTPYOHOI
IPOTOYHOM cxeMe. B kadecTBe OTOMUTENBHBIX MPUOOPOB JIECCTHUYHBIX KJIETOK
MOTYT TPUMEHSThCA pPEOPUCThIE TPYObl, KOHBEKTOPHI, CTajbHbIC TAHENH,
paguaTopsl.

3.5IIpucoequHeHne TENJIONPOBOIOB K OTONMUTEIbHBIM NPUdopam

TemnooTnaya OTOMUTENBHBIX MPUOOPOB B 3HAYMTENHHOM CTENEHU
ompeneNsieTcsl TPHUHATOW CXeMOM MPUCOEAMHEHUS MPUOOPOB K Tpydam,
CUCTEMOM OTOIUICHUS U CXEMOMU MOAa4u TEIJIOHOCUTENS B IPUOOD.

[Ipucoequuenne TpyOd K OTONUTENBHBIM MPUOOpPaM MOXKET OBITh
OJIHOCTOPOHHUM M Pa3HOCTOPOHHHM. OIHOCTOPOHHEE MPUCOCIMHEHHE, Yallle
UCIIOJIb3yeMO€E Ha MPAKTUKE, 00ECIIEYMBAET, [0 CPABHEHHUIO C PA3HOCTOPOHHUM,
MEHBIIUHN pacxo TpyO U OOJBIITNE BOZMOXKHOCTH JJIsi YHU(DUKAIIUN TPUOOPHBIX
Y3JI0B.

B BepTUKaNbHBIX CHCTEMax MPUMEHSIIOT MPOTOYHBIE, PEryIUpYEMbIE H
MIPOTOYHO-PETYIHUPYEMBIEC y3JIbI C OCEBBIMU HIIM CMEIICHHBIMU 3aMBIKAIONUMU
y4acTKamu.

[lomaua  TemsjoHOCUTENsT B OTONUTENBHBIE  TPHOOPHI  MOXKET
OCYILIECTBIISITBCS «CBEPXY-BHU3», «CHU3Y-BBEPX» (PUCYHOK 3.1).

a) 6)
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Pucynok 3.1- CxeMbl mofauu TEIJIOHOCUTEIIS B HArpeBaTeIbHbIE TPUOOPHI:
a) CBEpXy-BHU3; 0) CHU3Y-BBEPX.



CxemMbl «CHHM3Y-BBEPX» U «CHU3Y-BHU3» MPUMEHSAIOT TOJBKO B
OJTHOTPYOHBIX CHCTEMax BOJASHOTO OTOIUIEHUS C HIKHEH pPa3BOAKOM.
Koaddumuent teronepenaun npuOOpPOB BOASHOTO OTOIJIEHUS MPHU CXEMeE
«CBEpPXy-BHU3» BBIILIE, YEM IPU JBYX IPYTUX BapUAHTAX.

3.6Pa3meneHue 3a110pHO-PeryJIMpyoLed apMaTyphbl

B cucremax oOTomiieHHMs ~yCTaHaBIMBAIOT MY(TOBYIO apmarypy
(pe3nbOoBOE coeanHenue) - npu auameTpe Tpyo < 40 mm, npu nuamerpe = 50 MM
- ranneByro apmarypy (raHIieBoe CoeTMHEHNE).

Ha moaBoakax k mpubGopam OJHOTPYOHBIX CTOSIKOB, PErYJIUPYEMBIX, C
OCEBBIMH U CMEIICHHBIMH 3aMBIKAIOIIMUMHU  yYaCTKaMH, YCTaHABJIMBAIOT
MPOXOAHBIE KpaHbl TOHWKEHHOTO THAPABIMYECKOTO COMNPOTUBICHUS C
MOBOPOTHOM W TuIocKOW 3acionko tuma KJIP u mmbGepnoro tuma KPJII
nuametpoM dy 15 u 20 mm. Kpanbl paccuntansl Ha ycinoBHoe nasinenue 1,0 MIla
U Temneparypy TemioHocurens pgo 150°C. Ha crodkax mOpoOTOYHO-
PETYJIUPYEMBIX C OCEBBIMH WM CMEIIEHHBIMU 3aMBIKAIONIUMH y4aCTKaMHU
MPUMEHSIOT TpexxoaoBbie Kpanbl Tuna KPT, a Taxke tuma KPTIL, dy 15 u 20
MM C IOBOPOTHOM 3aCJIOHKOM.

He pekomenayercss ycTaHaBIMBaTh apMaTypy Ha MOJABOAKAX K
KOHBEKTOpaM C BO3YIIHBIM PETYJIHUPYIONIMM KjanaHoMm; K mpubopam B
MOMEIIEHUSX rapiepoOHbIX, AYIIEBBIX, CAHUTAPHBIX y3J1aX, KJIaJ0BbIX, a TAaKkKe
B IIOMEILICHMSX, TJ€ HUMEETCS OINACHOCTh 3aMep3aHusi TEITIOHOCUTEINS
(JIeCTHHYHBIC KJIETKH, TAaMOYPBI U T.I1.).

JIns perynupoBaHUsT W TIOJIHOTO OTKJIIOYEHHUSI OTACNIBHBIX CTOSIKOB
yCTAaHABIMBAIOT TPOXOJHBIC (NMPOOKOBBIC) KpaHbl (NIPU  TeMIepaType
tewonocutens a0 105°C wu rugpasiaudeckoMm nasiaeHuun 0,6 Mlla) wnum
3allOpHbIE BEHTUIN (KEJIATEeIbHO C HAKJIOHHBIM IIIMUHJIENIEM) IIPU TEMIEpaType
teroHocuTens cpoimie 105°C u ruapaBnudeckom Aasiaenuu 6osnee 0,6 Mlla Ha
pacctosaur He Oonee 120 MM OT Bpe3KH B TMOJAOIIYI0 U OOpaTHYIO
MarucTpaib.

B 3panuax no 4 sraxkell 3a10pHO-PETYJIHUPYIOLIYI0 apMaTypy Ha CTOSIKax
HE YCTaHABIIUBAIOT.

JIist OTKIIFOUEHHUS OTHCIBHBIX YacTeW CUCTEMBI OTOIUICHHMS Ha TpyOax
MarucTpaiell HCIONb3YIOT MY(TOBBIE MPOXOJIHBIE KpPaHbl M BEHTHIH, IMPU
nrameTpe < 40 MM, WM 3aABH>XKKH, TTpU auaMmeTpe > 50 M.

B cucremax oTormiieHusi cieayer mpeaycMaTpuBaThb YCTPOMCTBA JJIsl UX
OTIOPOXKHEHUS: B 3JJaHUSX C YUCIIOM dTaxel 4 u 6oJiee; B CHCTeMax OTOTUICHHUS C
HIDKHEH pa3BOJAKOM B 3JaHMSAX 2 3Taka W 0Oojiee; Ha JICCTHUYHBIX KIETKax,
HE3aBUCHUMO OT JTaXHOCTUM 3HaHus. Ha KaxaoM cTosike cieayer
npeaycMaTpuBaTh CIUBHYIO apMaTypy CcO IITyLlepaMHu JJisi TPUCOCAUHEHUS
[IAHTOB.

B nmoHmKeHHBIX MeCTax Maructpajed yCTaHABIMBAIOT CIYCKHbIE KpPaHbI
JUIS1 CIIMBA TETLJIOHOCUTESI.



ApmaTypa B TEIJIOBOM Y3Jie 3[IaHUS MpeAHa3HAYCHA IS PETYIHPOBAHUS
U OTKIIIOYEHUS CHUCTEM OTOIUICHUS W 000pyAOoBaHUS. 3aABUKKHA PEKOMEHIYIOT
yCTaHABJIMBATh Ha TJIABHBIX TOJAONINX W OOPATHBIX MAruCTPaNsiX, 10 U MOCIHE
BOJOCTPYWHBIX 3JICBATOPOB, IUPKYJISAIHMOHHBIX W CMECUTEIBHBIX HACOCOB,
WCITOJIHUTEIBHBIX ~ MEXaHM3MOB  aBTOMAaTHYECKOTO  pEryJupoBaHUs, Ha
OOBOJIHBIX JIMHUAX.

3.7 YcrpoiicTBa 114 yaaJIeHUsI BO3YXA U3 CUCTEM OTOIJICHUSI

VY nanenue Bo3ayxa U3 CUCTEM BOJSHOIO OTOIUIEHUS MPENyCMaTPUBACTCS
B BEPXHUX TOYKaX 4Yepe3 MPOTOYHBIE BO3AyXOCOOPHUKH, YCTAHOBJICHHBIE B
BEPXHUX TOYKAX CHUCTEMBI (CHCTEMa OTOIUICHUS C BEpXHEW pa3BOAKON) WU
yepe3 KpaHbl [JIs BBINYCKA BO3/yXa, YCTAHOBJICHHBbIE HAa OTOMMUTEIbHBIX
npubopax BEpPXHUX OTakeW (CUCTeMa OTOIUICHUS C HWXKHEH pa3BOJKON).
CkomuieHHME BO3AyXa B CHUCTEME HapylIAeT LHUPKYISIUIO TETUIOHOCUTENS,
BBI3BIBACT IIIYM U KOPPO3UIO CTATBHBIX TPYO.

Bosnyx u3 Bo3gyxocOopHHKa ypaansercs B atMocdepy MepUOIUYECKH,
Opyd  TOMOIIM  PYYHBIX  CHOYCKHBIX  KPAaHOB  WJIM  ABTOMAaTHYECKHX
BO3/1yXOOTBO/TUHUKOB.

B cucremax oTomieHuss ¢ HWXKHEH pa3BOAKON yAaleHUE BO3ayXa
[eJIecooOpa3Ho  MpeAycMaTpuBaTh 4Yepe3 pY4YHbIe KpaHbl KOHCTPYKIUHU
MaeBckoro WM 4Yepe3 aBTOMATHYECKHE BO3YXOBBIIIYCKHBIE  KpaHBI,
YCTaHOBJIEHHbIE B BEPXHUX MNPOOKaX paJdaTopoB BEPXHUX HITAKEH WIM Ha
NOJIBOJIKaX K mpuOopam (Mpu MPUMEHEHUM CTAJIbHBIX MaHelield, KOHBEKTOPOB),
WIH [IEHTPAIM30BAHO Yepe3 CIielUaIbHbIe BO3YIIHBIE TPYOBI.

N3coBpeMeHHBIX  HarpeBaTelIbHBIX  MPUOOPOB  BO3AYXOYJaJICHHE
OCYLIECTBIISIETCS gyepe3 aBTOMATHYECKHUE BO3/1yXOOTBOJIUUKH,
PEeyCMOTPEHHbIE B KOHCTPYKIIUU pudopa.

3.8 YKJ10HBI TPYO CHCTEM BOJASIHOTO OTOIJIEHUSA

VKIOHBI TOPU30HTAJbHBIX Marucrpaine, 2+5 MM Ha 1 wmeTp
tpybonposoaa (0,002+0,005), coyxat /uist oOecriedyeHusl ynaaeHus BO3ayxa U3
BEPXHUX TOUEK CUCTEMBI U OMTOPOKHEHHS] CUCTEMbI OTOTIICHUSI.

Ecnu mnoparomas m oOpaTHass MarucTpaiud MPOJOKEHbI BMECTE, TO
palMOHANIbHO [JI1 yJIOOCTBAa KPEIUICHHUS] MPH MOHTaXE€ MNPOKIANbIBATH HUX C
ykioHom 0,002+0,003 (mnst KWIbIX M OOIIECTBEHHBIX 3/aHUI) B OJIHOM
HaIpaBJICHUH B CTOPOHY TEILJIOBOT'O y3Ja.

[Tomaromyro u o6paTHYIO TMOABOJIKH K HarpeBaTeNbHBIM MpUOOpaM, MpH
ux qmae 70 500 MM, TPOKIIAIBIBAIOT TOPU30HTAIBHO; ¢ yKiIoHoM 0,005 u 0,01
(5+10 mMM) Ha BCIO JUTMHY TOJBOJKH - Tpu juHEe Oosee S00 MM, B CTOPOHY
JBUKEHUSI TEIIIOHOCUTEJIA.

3.9 Temston3oasiuus Tpyo



I[Ipu npokiagke B HEOTAIUIMBAEMBIX  IOMEIICHHUSIX  (YEplaKw,
TEXHUYECKUE STa)KH, MOJBAJIbI, MOAMOJbS U JApP.) U B MECTaX, IJI€ BO3MOXKHO
3aMep3aHKe TEIUIOHOCUTENSl (Hapy>KHbIE JIBEpU, BOPOTA, OTKPBITHIE MPOEMbI U
Ip.) JJISL CHIDKEHMSI TeIUIONOTeph, MOAAIONIMEe M OOpaTHbIe MarucTpaiv u
YY4aCTKH CTOSIKOB B MECTax MPHUCOCAMHEHUS K MAarucTpajisiM, IMOKpPHIBAIOT
TEIUIOBOM M3oJsiuued. TersioBas U30JsIUs MOXET ObITh 00epTOouHas (JIEHTHI,
KTYTBl U MaThl), cOOpHas (IITy4YHBIC KOJIbIA, CKOPJIyIla U CErMEHTHI) U JIUTasil,
HaHOCMMas Ha TpPyObl B 3aBOJACKUX YyCJIOBUSX. M3omsius TpyOOmpoBOIOB
CHapy>XM TOKPBIBACTCS 3alUTHBIM CJIOEM: acOECTOBBIM WJIU ATIFOMUHHUEBBIM
JIUCTOM, WJIM CHUHTETHYECKOM HECrOopaeMoW IUIEHKOW. B HacTosiee BpeMs
UCTIOJIB3YIOTCSI  HOBBIE  TEIJIOM3OJISIIUOHHBIE — MaTepualibl  (Hampumep,
«Tepmadaekcy).

3.10KoHcTpynpoBaHne aKCOHOMETPUYECKOI CXeMbI CHCTEMbI OTOIICHHUS

Cuctembl OTOIUICHHS (OTOMHUTEIbHBIE MPUOOPHI, TEIUIOHOCUTEIIb,
npeAeibHYI0  TeMIepaTypy  TEIUIOHOCHUTENsS WM TeIUIOOTAAIoIIue
MOBEPXHOCTH) CJACAYeT NMPUHUMATH 1o Tabwuie 3.2[9].

Jlns cucteM OTOIUICHUS UM BHYTPEHHETO TEIJIOCHAOKEHUS CIIeyeT
OPUMEHSITh B KayecTBE TEIUIOHOCUTENs, KaK TPaBHIIO, BOAY; JpYyrue
TEIUIOHOCUTENM  JIOMYCKAEeTCI MPUMEHSITh TPH  TEXHUKO-DPKOHOMHYECKOM
000CHOBaHUH.

Ta6muma 3.2CucTeMbl OTOIIIICHUSI IS PAa3JIMYHBIX TUIIOB 3/TaHUM

CucreMa oTorieHus (OTOMUTENbHBIE PUOOPHI,
HaumenoBanue
TEIJIOHOCUTEINb, MPE/ICNIbHASI TEMIIEPATypa TEIIOHOCUTENS
OMENIEHUS .
WM TEIUIOOTIAOIIEH TOBEPXHOCTH )
1 2
Kunere, Bonsgnoe ¢ pagumaTtopamu, MaHelsIMU U KOHBEKTOpAMH MU
OOIIIECTBEHHBIC U TEMIIEPATYyPE TEIIOHOCUTEIIS I CUCTEM:
aIMHUHUCTPATUBHO- O0JTHOTPYOHBIX - 105°C.
OBITOBBIC

Cuctembl OTOIUIEHUSI 3[IaHUM CIEQyeT MPOEKTHPOBATh, OOECleunBast
PaBHOMEPHOE HarpeBaHUE BO3/JyXa NOMEIICHUM, TUAPABINYECKYIO U TEIUIOBYIO
YCTOMYHBOCTb, B3PHIBOMOKAPHYIO 0€30MaCHOCTh U JOCTYITHOCTb JJISI OYUCTKU U
PEMOHTA.



AKCOHOMETPUYECKYI0 CXEMY CHUCTEMbl OTOIUICHHS BBINOJIHSIOT B
Macmtadbe 1:100 B xocoyroiapHOW mnpoexkuuu nox yriiom 45°C ¢ ykazaHueM
(akTUYECKUX JUIMH TOPHU30HTAJIBHBIX M BEpTHKaIbHBIX TpyO. Ha cxeme
CUCTEMBbl OTOIUICHMS IOKa3bIBAIOT BCE JJIEMEHTHI U Y3JIbl CHUCTEMBI, TpPYOBI,
3aMOPHO-PETYIUPYIONIYI0  apMaTypy Ha  MarucTpaisix, W3ruOsl  TpYyoO,
KOMIIEHCATOPbI, CTOSIKA C OTOMHUTENbHBIMU NMPUOOpaMH, BO31yXocOOpHUKH. B
MIPaKTUKE MPOECKTUPOBAHMS AKCOHOMETPHUYECKYID CXEMY BBIUEPUHMBAIOT
oTnenbHO modacagHo, € pa3pabOTKOW  CTOSKOB B  COOTBETCTBUU  C
HAaUMEHOBAaHUEM CHUCTEMBbI OTOTUICHHUS.

Jlnst ynpouieHus U yaoOCTBa YTEHUS YEPTEKEU, y3Jbl OTOMHUTENIbHBIX
npubOPOB U YUaCTKU NMPUCOETUHEHUSI CTOSAKOB K MarucTpaisiM BbIUEPUUBAIOT B
BUjie GparMeHToB.

4 TEINIOBOM PACUET OTOIMUTEJIBHBIX TIPUEOPOB CUCTEMBI
BOJASAHOTI' O OTOIIVIEHUSA

TernmoBol pacdyeT CUCTEMBI OTOIUICHHS 3aKIIOYAETCsS B ONpEICICHUU
TUTOIIAI TIOBEPXHOCTH OTOMHTEIBHBIX TpubopoB. K pacuery mpuctynaior
mocje BBIOOpa THUIIA OTONMUTENBHBIX MPHOOPOB, MECTa YCTAaHOBKH, CIIOCO0a
NPUCOCIUHEHUST K TpyOaM CHCTEMBl OTOIUICHHS, BHJIAa H [apaMeTpoOB
TETUIOHOCUTENS, TEMIEpaTypbl BO3IyXa B OTaIIABAEMOM ITOMEIICHUH,
auaMmeTpa TpyO Mo pe3ylbraTaM THAPABINIECKOTO pacyera.

[ToBepxHOCT,  OTONMHTENBHOTO  TpHOOpa  JOJDKHA  0OECIeUUTh
HEOOXOJMMBIN TEIUIOBOM TOTOK OT TEIUIOHOCHTENSI K BO3AYXY ITOMEIICHUS,
paBHBIN TEIUIOMOTEPSM MOMEIIEHHUS 32 BHIYETOM TEIUIOOTIAa4YH MPOJIOKEHHBIX B
HUX TETUIOTIPOBOIOB.

MeTtonsl pacdera W Mmoadopa OTOMUTENBHBIX NMPUOOPOB MPUBEICHBI B
[6].

4.1 Pacuer miomaan OTONUTEIbHBIX MPUOOPOB B OTHOTPYOHBIX CHCTEMAX
OTONJIEHUS

[ToBepXHOCT, HarpeBa OTOMHUTENBHBIX MPHUOOPOB B OJHOTPYOHBIX
CUCTEMaX OTOTUICHUS PACCUUTHIBACTCS C YUETOM TeMIIEPaTyphl TEIIIOHOCUTEIS
Ha BXOJIe B KaX bl MpHOOP tax , °C, KOJMUECTBA TEMIOHOCHTENS, IPOXOIALIErO
yepes mpuoop Gpp, KI/4, 1 BETUYHUHBI TEIUIOBOM HAarpy3ku npudopa Qup, BT.

PacueT momany Kaxxaqoro OTOMUTENHHOTO MPUOOPaA OCYIIECTBISIETCS B
OTIPEJICIICHHON TTOCIICIOBATEIIBHOCTH

a) BeruepumBaeTrcs pacyeTHas cXeMa CTOSIKAa, TPUHUMACTCS THII
OTONUTENHHOTO MPUOOpPa W MECTO YCTAHOBKH, CXeMa TMO/Iauu TEIUIOHOCUTENS B
npubop, KOHCTPYKIHS y3la mpubopa. Ha pacueTHo#l cxeme MpoCTaBISIOTCS
TUaMeTphl TPyO, TEIIOBasi Harpy3Ka MpuOopa, paBHAs TETUIOMOTEPSM JTaHHOTO
noMetneHus, Qr., BT.



0) PaccuuthiBaeTcsi 0011ee KOJUYECTBO BOABI, KI/Y, IUPKYJIUPYIOIIEH
0 CTOSIKY, 1O hopmyJie:

n
>Q, B - B, 36
G, =t— 1t (4.1)
C'(tr_to)
rae S - KodpQUIHMEHT ydueTa MOMOJHHUTEIBHOIO TEIUIOBOIO IOTOKa, (MIs

JTaHHOTO BHUJIA OTOMHUTEIBHBIX IPHOOpoB A, = 1,02);

S, - KOO QUIMEHT ydeTa JONOIHUTENBHBIX TOTEPh TEIIOTHI OTOMUTEIBHBIX

nprOOPOB Y HAPYKHBIX OTPAXKICHHMA, TPUHUMAEMBIHN 110 Tabnwuie 4.1;
c =4,187 xJIx/(xr°C) ynenbHas MaccoBasi TEIJIOEMKOCTh BOJIBL;

N
%an— CyMMapHbI€ TEIUIONOTEPH B MOMEIICHUAX, 00CITY)KUBAEMBIX CTOSIKOM,
Br.

Tabmuma 4.1 - Koadduiuent yuera 10MOTHUTEIBHBIX TOTEPh TETUIOTHI
OTOIUTEBHELIX IPUOOPOB Y HAPYKHBIX OIPAKICHUN 3,

HaunmMenoBanue OTOIMUTEIHLHOTO KooddunuenT yuera B, , y Hapy»KHOI

npubopa CTEHBI, B TOM YHCJI€ O]l CBETOBLIMH
npoeMaMu

Panuarop uyrynnsiit cekimonnsiit | 1,02

Pexkomenmyembie auameTpel TPYyOOIPOBOJOB Yy3ja HarpeBaTeIbHBIX
puOOpOB MIPUBEICHBI B TabuIIe 4.2,

Tabmuma 4.2 - PekomeHayeMble TUaMeTpbl TPyOOIIPOBOIOB y3i1a
HarpeBaTeIbHOTO Mpuodopa

HaumenoBaHnue y3ia cTosika Huametp 1py0 Dy, MM

CTOSIKA | 3aMBIKAIOIIETO MOIBOJIK

ydacTka u

1 3 4 5
DTa)XeCTOSK CO CMEIIEHHBIM 15 15 15
O00XOJTHBIM y4aCTKOM 20 20 20

25 20 25/20
DTaXXeCTOSK C OCEBBIM 15 15 15
3aMBIKAIOIINM y4acTKOM U KpaHoMm | 20 15 20
tuna KPII
DTaxXeCTOAK MPOTOYHBII 15 - 15

20 - 20
To xe 15 15 15

20 20 20
V3en BepxHero 3Taxka npu HUKHEH | 15 15 15
pa3Bojke u kpane tTuna KPII 20 15 20
To xe 15 15 15




| | 20 [ 20 | 20

TennoBass Harpy3ka Q.,, BT u oO6miee komumuectBO BOAbl Gepm, KI/4,
LHUPKYJIUPYIOUIEH MO CTOSIKY, CBEAEHBI B Ta0nuIy 4.3.

Hampumep: Q¢ ompenensercss CyMMHUPOBAaHHEM TEIUIONOTEPh B
nomemieHusx 101, 201, 301; Qe - B momemenusax 102, 202, 302.

Tabnuua 4.3 - CBogHas Tabyvia pacyera pacxoa BoJIbl B CTOSIKAX

Ne ¢t Qcr, BT Ger, KT/9
1
2
3
ZQCT ZGCT

B JaHHOM  KYPCOBOM IIPOCKTC IMPOBOIAUM OHGHOqHHﬁ pacucT
HaneBaTeHBHBD(HpH60pOB.
Pacuernas HapyXKXHai IJIomaAb MOBCPXHOCTU OTOIMHUTCIIBHOTO HpH60pa,
2

M, ompenensieTcs mo popmye:

A, =, (4.2)

Quom

rae Qup — TensoBas Harpy3ka Ha npuoop, BT, Qup=Quow;

Quov — YCpPEIHEHHOE 3HAYeHHE HOMUHAIBHOW IUIOTHOCTU TEIJIOBOTO
noToka, Br/m?:

- JUIsl PaZinaTOPOB YYTYHHBIX - Quon=595,BT/M?.

PacueTHOE KOJIMYECTBO CEKIMI PaJMaTOpPOB MO MOMEHIEHUIO (CTOSKY)
ompenensercs mo hopmyre:

AB,
Nm:nM..pan:q = %ﬁa' (4.3)
rje a; — IUIoNaab OAHOM cekiuu paguaropa mapku M140-AO (I'OCT
8690-75), M?,a; = 0,254 m?;

Bz - mompaBOYHBIM KOA(PGUIMEHT, YYUTHIBAIOIMIMN YHUCIO CEKIUW B
0.16
ozHoM panuarope; B3 =0,92 4 ——;
Hmp

a4 — mompaBo4HBIH KOIPDUIIMEHT, YIUTHIBAIOIINN CIIOCOO YCTAaHOBKH

paamaTopa B moMmetneHuu; B4 = 1.

Tabnuna 4.4 - 3HaueHuss MOMPaBOYHOTO KO DHUIMEHTA ff3, YIUTHIBAIOIIETO
9HCJIO CEKIUA B ogHOM paguaTtope mapku MC 140-A0

Yucio cekuu mo 15 15-20 21

B3 1,0 0,98 0,96




[Ipu okpyriieHHH APOOHOIO YUCIA 3JIEMEHTOB MPUOOPOB JHOOOro TUMA
710 LEJIOro JIOMYCKAeTCsl YMEHbIIATh UX PaCUETHYIO Miomaas Ay, He Oosee uem
Ha 5% (0,1 wm?. Ilpm JApyruX YCIOBUSX NPMHMMAETCA OV KalIImii
HarpeBaTeIbHbIN TPUOOP.

Pe3ynbTaThl pacueToB OTOMNUTENBbHBIX MPUOOPOB KaXKIOrO CTOSKA
CUCTEMBI BOJSIHOTO OTOIUUIEHUS CBEJIEHBI B TA0IUILY 4.5.

Tabnuua 4.5 - Pe3ynbraThl pacuera OTONUTEIBHBIX TPUOOPOB CUCTEMBI
BOJISTHOTO OTOIICHUS

Ne Qup: Aup, N N

p..pacd’
HOMEINICHUS Bt M2 CEKII.

. daxs COKIL

5 THAPABJIMYECKHUA PACUET CUCTEMbBI OTOILIEHUS

['unpaBnuyeckuit pacyeT TMPOBOAUTCA IO 3aKOHAM  THIPABIMKH.
[IpaBuiabHBIA THUAPABIMYECKUN pacyeT mpenonpenenser paboTocnocoOHOCTh
CUCTEMBI OTOTLJICHUSI.

Ha ocHoBe rujpaBinyeckoro pacyera OCyHIECTBISIETCS BBIOOp IuaMeTpa
TpyO d, MM, OOeCleUYMBAOUIMI MPHU pacrojiaraéMoM Iepenaje JaBICHHUS B
cucreme oromenus, Ap,, Ila, nponyck 3aganHbIX pacxonoB Temionocurens G,

Kr/a  (oOecrieyeHo 3aTeKaHWe HEOOXOAMMOIO KOJHWYECTBA BOJABI B KaKI0€
OTBETBJICHHE, CTOSIK, OTONMTEIbHBIN mpuoop). Ilepen ruapaBIMYECKUM
pacyeToM JIOJDKHA OBITh BBIMOJHEHA IPOCTPAHCTBEHHAs CXEMa CHCTEMbI
OTOIUICHHS B aKCOHOMETPHUCCKON MPOCKITHH.

[Ipu rugpaBIMYecKOM pacyeTe CHCTEMbI OTOIUICHHS pacueT CTOSKOB U
MarucTpajibHbIX TPyOONpPOBOAOB (B TMpejaeiax IOJBAIBLHOTO IIOMEIICHUS )
MIPOBOJIMTCS METOZIOM YJICTbHBIX TIOTEPh JIABJICHHUS.

5.1 OnpenesneHue pacnojaraeMoro nepemnajaa 1aBjieHus B CHCTeMe
OTOIJICHH S

Pacnonaraemslii mepenajg AaBi€HUS UL CO3MAHUS LUPKYISLUU BOIBI
Ap,, Ila, B HACOCHO! BEPTUKAIBHON OJHOTPYOHOH CHCTEME C KaYE€CTBEHHBIM

pEryJIupOBaHUEM TEIUIOHOCUTENSI C HWKHEH Ppa3BOJAKOW  MarucTpaliei,
omnpezaensercs mno Gpopmyie:

App = Apl-t +Ape.np ’ (51)
rae Ap, - IaBlIEHUE, CO3/IaBaeMO€ LIUPKYJISIIIMOHHBIM HacocoMm, Ila;



Ap,,, - €CTECTBEHHOE LUPKYJIALUMOHHOE JABICHUE, BO3HHMKAIOIIEE

BCIICJICTBHE OXJQXJACHUS BOJBl B OTONUTEIBHBIX MpHOOpPax CHUCTEMBI
oToruieHus, Ila.

EcrecTBeHHOE UMPKYIALNUOHHOE [ABJICHUE, BO3HUKAIOIIEE BCIEICTBUE
OXJIQXKIEHHUs BOALI B OTONHMTENLHBIX Ipubopax Ap,,. , Ila, ompenensercs mo

dbopmyie:

£-9-36 <«
Ape.np. :TZthI ’

cm
rae Qi- HeoOXoaMMasi TEIuIonojaya TEINIOHOCUTEIEM B - TOMEIICHHE,
Br,(xkKan/q);

(5.2)

[ - cpenHee mpupalieHue IUIOTHOCTH (0OBEMHON Macchl) npu
MOHMKEHUH TemIieparypsl Boasl Ha 1°C;
hi— BepTHKalbHOE  pACCTOSHHE MEXKIY YCJAOBHBIMH  IIEHTPAMH

OXJIAXKCHHS B CTOSIKE JUIA I-T0 MpuOOopa U HarpeBaHuUs, M;
¢ — y/lelbHas TeII0eMKocTh Boabl, ¢ = 4,187, xJIx/(xr°C);
Gem— pacxonl BOIBI B CTOSIKE, KI/4, (popmymna 4.1);
N— xonraecTBO MPpUOOPOB B CTOSIKE, BXOJISIIEM B PaCYETHOE KOJIBIIO, IIT.
B HacocHBIX cucTeMax ¢ HIKHEH pa3BOJKON MarucTpalid JOMyCcKaeTcs He
YYHTBIBaTh Ap,, , €Cld OHO cocTaBiser Menee 0,1 Ap,. B manHOl KypcoBoii

pabore nommyckaercs Ap,,, HE yUUTBIBATb.

5.2 MeToa yneJibHbIX JUHEHHBIX OTEPb AaBJICHUS

[TocnenoBarebHOCTh TUAPABIMYECKOTO pacueTa METOAOM YIEIbHBIX
JIMHEWHBIX TIOTEPh IABJICHHUS:

a) BBIYEPUMBAETCS AKCOHOMETpPUYECKass cxeMa cHucTeMbl oTorieHus (M
1:100). Ha akcoHOMETpHUYECKOH CXeMe BBIOMpACTCs INTABHOE HHUPKYJISIIHOHHOC
KOJIbIO. J[7s mpoBenmeHuss THUAPABIMYECKOTO pacdyeTa BbhIOMpaeM HaumbOosee
Harpyk€HHO€ KOJbLIO, KOTOpOE€ SBISIETCS pPACUETHBIM ([JIaBHBIM), U
BTOpOCTEeNeHHOE KoNblo (mpuioxkenne JK).Ilpu TynukoBOM ABUIKEHUH
TEIJIOHOCUTENS [JIABHOE LUPKYISAIIMOHHOE KOJIBIIO MPOXOAUT Yepe3 Haumboliee
Harpy€HHbIN U yIaJleHHBIM OT TEIJIOBOTO LIEHTpA (y3/1a) CTOSK, MPU MOIIYTHOM
JIBUKCHUH — Yepe3 HauOoJee Harpy>KeHHbIN CPETHUHN CTOSIK.

0) mMmIaBHOE UHUPKYISIMOHHOE KOJBII0O pa30MBAeTCs Ha pacyeTHHIC
y4acTKH, 00O3Ha4aeMble TIOPSIKOBBIM HOMEpPOM (HAYMHAs OT PEMepHOTO
CTOSIKA); YKa3bIBAETCS PACXOMd TEIUIOHOCUTENsl Ha ydactke G , Kr/4, mnmuHa
yaacTka | , M;

B) Ui TPEABAPUTEIBHOTO BHIOOpa auamMerpa TPyO ONpPEaesSIoTCs
CpeIHHE ylelbHbIC TOTEPHU AaBICHUSI Ha TPEHUE:

0,65-j-Ap,
R, = ST -l (5.3)




rie j — Ko3(p(UIMEHT, YYUTHIBAIOIIMA MO0 MOTEPhb JAaBJICHUS Ha
MarucTpaysix u cTosikax, j=0,3 —mist maructpanei, j=0,7 — 1151 CTOSIKOB;

Ap, — pacnionaraeMoe JaBlI€HHE B CCTEME OTorieHus, [1a,

App=25 klla - nis teronocutenst, =105 °C.

r) mo BenuuuHe Rgu pacxogy TtemjoHocurenss Ha ydactke G
(npunoxenue E) HaxomsTcs npenBapUTENbHbIE AMAMETPbl Tpyo d, MM,
(daktuyeckue ynenbHble norepu nasieHus R, Ila/M, daxtuueckas ckopocTb
TEIIOHOCUTENS L, M/c. [lomydyeHHble JaHHBIE 3aHOCATCS B Tabnuiy 5.2.

1) ONPeNeNSAI0TCS MOTePU JABICHUS HA yYacTKax:

AP, =R-1+Z Tla (5.4)
riae R — ynenbHble moTepu naBieHust Ha Tpenue, [1a/m;

| — inHa yvactka, M;

Z — oTepu JaBJICHHsI HA MECTHBIX CONPOTUBICHUSIX, []a,

2
z=3¢"0 (55)

& — K02 GUILMEHT, YUUTHIBAIOIIUNA MECTHOE COMPOTHBICHHUE HAa y4acCTKe,
(npunoxenus b, B);

p — IJIOTHOCTh TEMIIOHOCUTENA, KI/M>, (mpuioxkenue J1);

U - CKOPOCTHTEINIOHOCUTENS Ha ydacTke, M/c, (puiioxkeHue E);

€) Iocie IMpeIBapUTEIbHOrO0 BbBIOOpAa IUAMETPOB TPYO BBIOIHAETCS
THJIpaBlInYecKas yBs3Ka, KOTOpasi He JOJDKHA mpeBbimarh 15%.

K) €CIM yBs3Ka INPOXOAMT, TO HAUYMHAKOT BBINOJHITH pacyer
BTOPOCTENEHHBIX LMUPKYISAILUOHHBIX KOJell (aHAJIOIMYHO), €CJIM K€ HEeT, TO Ha
HY)KHBIX y9acTKax yCTaHABIMBAIOTCS MIaiiObl. lnamerp maiObl moa0uparoT mo

dbopmye:

2
d = 3,544 ig’ > 5mm | v, (5.6)
w
rae G, — pacxoJ TeIJIOHOCHTEIS B CTOsIKE, KI/4, (Tabiuma 3.3);
Ap,, — TpedyeMble IoTepu AaBieHus B mmaiide, [1a.
HuadparmMpl yCTaHABIMBAIOTCS Yy KpaHa Ha OCHOBAaHWUHU CTOSIKA B MECTE
MPUCOCTNHEHNS K MOJAIONIEH MaruCTpaim.
Huadparmsl [uaMeTpoM MEHEe 5 MM HE YCTaHaBIMBAIOTCS.

ITo pe3ynbraTaM pacdeToB 3aMOIHSIIOTCS TaOMHIBIS. 2, 5.3.

1. 'pada 1 — mpocTaBisieM HOMEpa y4aCTKOB;

2. 'pacdha 2 — B COOTBETCTBUH C aKCOHOMETPUIECKOM CXEMOH 1O yJacTKaM
3aMuchIBaeM TEIJIOBBIC HArpy3Kku, Q, BT;

3. PaccuutbhiBaeM pacxoJl BOJABI B PENEPHOM CTOSIKE JJIsi PAacuE€THOIO
yuacTka (popmymna 5.1), rpada 3:

4. B coorBerctBuUM c Tabmuuedl 4.2 no nuamerpy crosika Dy, mm
BbIOMpAacM IUaMeTPhl OABOIOK U 3aMbIKaONIETo ydacTka: Dy), MM; Dy(s), MM.



5. PaccuuthiBaeM K03((HUIIMEHTHI MECTHBIX COMPOTUBIECHUHN Ha ydacTke 1
(npunoxenus b, B), cymmy 3anuceiBaeM B rpady 10 tabmui 5.2, 5.3.
Ha rpanune aByX y4acTKOB MECTHOE COIPOTHUBJICHUE OTHOCHUM K YYacCTKy

C MCHbBIINM paCxXxoJ0M BOJEGI.

Pe3ynbratel pacueToB cBeIEHbI B Ta0iuLy S.1.

Tabnuna 5.1 — MecTHbIE CONPOTUBICHUS HA PACYETHBIX yYaCTKaX

Ne yuacTka, BUJ MECTHOTO COIIPOTHBIICHHS &
Hanpumep:Yuactok 3 2 TpoifHHMKa Ha poxoJ, £=1;
2Eyu3= 2x1=2

Hanpumep:_ Ctosik 3

o ‘ 1 >

&

1) yyryHHbI paguatop — 3 1IT.,
&=1.4;

2) KpaH peryaupyrouui
JIBOMHOM peTyJIupOBKU — 6 MIT.,

£=13;
3) oTBOJ rHYTHIH oA yriaom 90°
— 6 mr., £=0,6;

4) BeHTUJIb OOBIKHOBEHHBIN

NPSMOTOYHBIN — 2 MIT., E=3;
5) TpOMHUK MOBOPOTHBIN Ha
OTBEeTBJEHHE — 2 T., {=1,5.

> Eers = 3x1,4+ + 6x13 + 6x0,6
+2x3 + 2x1,5=96,2

5.3 Pacuer yBSI3KH CTOSIKOB

Ilocnne BbIOJHEHUS IruapaBIMYCCKOIO
BBIIIOJHACTCA YBA3Ka CTOAKOB M ITOJIYKOJICII.

[Ipon3BoarM yBSI3KY CTOSIKOB:

pacuera (tabmunpid.2, 5.3)

AP - AP
A — yuacmka cmosAka .100,% (5.7)

B Cly4dyac HCBO3MOXHOCTH VYBA3KKM IIOTCPb MAA4BJICHHA B JdaHHOM

KypcoBoM mpoekTe «OTorieHue
YCTaHOBKY:

3MaHUSD»  MPEyCMAaTPUBAEM




- 1 BapuaHT yCTaHOBKM - OaJaHCUPOBOYHBIC BEHTWIH CEpPUU
HYDROCON (Oventrop), ycTaHOBJICHHBIC HAa OCHOBAaHWUHU CTOSKOB. BeHTHIIb
BBITIOJIHSET CIIEIYIONIMEe OCHOBHBbIC (DYHKIIMH, a MMEHHO: BBIKJIIOYEHHUE, a
TaKK€ OINOPOXKHEHHE U TOCJICAYIONIEe HAIMOJHEHHE CTOSKOB, a TakXke
M3MEpEeHUe JaBJICHUIN HACTpauBaHUE.

- 2 BapuaHT YCTAaHOBKH - YBSI3KY CTOSIKOB TPOU3BOJUM C TOMOIIBIO
0anaHCUPOBOYHBIX KJanaHoB cepuu ASV, yCTaHOBJIEHHBIX Ha OCHOBaHUU
CTOSIKOB. OTHM KJamaHbl BCErJa HCMOJB3YIOTCS mapoil. Ha oOpatHom
TpyOOnpoBoie MOHTHpYIOTCA Kiananel ASV-P, Ha mopjarouiem TpyOonpoBoje
MOHTHUPYETCS 3anopHbIi kinanan ASV-M.

Ucnonw3oBanue kimanaHoB cepuu ASV TMO3BOJSET pa3feiauTh CUCTEMY
Ha HE3aBUCHMBIC 1O JABJICHUIO 30HBI U OCYIIECCTBIISATH MOATAMHBIA MYCK UX B
skcrutyatanuto.  Kmanman ASV-M  MoxeT OBITh HCIOJB30BaH TOJIBKO B
KauecTBE 3allOPHON apMaTyphl U JJIsl IPUCOCAMHEHUS UMITYJILCHON TPYOKH OT
kinarnanoB ASV-P. Kmanan ASV-P ocHalieH apeHaXHbIM KpaHOM JJIsl CJIUBa
TETJIOHOCHUTEISI M1 MOXKET TIEPEKPBIBATH IMOTOK.

3AJAYA 3. KOHCTPYHUPOBAHUE CUCTEMbBI OTOIUIEHUA C
BBIYEPYNBAHNUEM AKCOHOMETPUYECKOUM CXEMbI CUCTEMBI

B  wuHauBMAyadpHBIX KHIBIX goMax cormacho  CHull  /1/
PEKOMEHIYIOTCSA K IPUMEHEHUIO BOASHBIE CUCTEMBI OTOIJICHUS C PauaTopaMy,
KOHBEKTOpaMW  WJIM  BCTPOEHHBIMH B  CTPOUTEJIBHBIE  KOHCTPYKIIMHU
HarpeBaTebHBIMU 3JieMeHTamu. [IpenenbHas Temieparypa TEMJIOHOCUTENS B
cUCTeMax OTOIUICHUS KuJbIX 3n1aHuii 95 °C B noxaatoieit maructpaiu u 70 °C B
o0OpaTHOM.

B nmamHON 3amaue HEOOXOAUMO 3alPOCKTUPOBATH BOASHYIO
JIBYXTPYOHYIO TYNHKOBYIK) CHCTEMY OTOIUICHHS C €CTECTBEHHOW WJIH
HMCKYCCTBEHHOW MUPKYJIAIMEH, TPHUCOCTMHEHHYIO K COOCTBEHHOMN KOTEIBHOM.

KoncTpyupoBaHnue cructemM OTOIJIEHHS] HAUMHAETCS C PACCTAHOBKMU Ha
MOATAXKHBIX IJIJaHAX HarpeBaTENbHBIX MPUOOPOB. MecTHbIE HarpeBaTelIbHbBIC
pUOOPHI - paIuaTOPhl, KOHBEKTOPHI U IPYTHE - JAJII CUCTEM OTOILICHUS CIEAyeT
MIPUHUMATh U3 YKCJIA U3rOTaBIMBAEMBIX IPOMBIIIICHHOCTHIO. HarpesarenbpHbie
npuboOpsl  CIeAyeT YCTaHABIWBATh TMPEUMYIIECTBEHHO TIOJ] CBETOBBIMU
MpoeMaMH U OKOJO HapyXHbIX CTeH. Bce HarpeBareiibHble MNPUOOPHI
JECTHUYHBIX KJIETOK HEOOXOJAMMO pa3MemaTh BHU3Y 3a BXOJHBIM TaMOypoM
TaK, 4TOObI HE COKpAIllaTh MIMPUHY MapIIed U MPOMEKYTOUHBIX IUIOLIAJ0K, HE
00pa30BbIBAThH BBICTYIIBI TIIOCKOCTH CTEH HA YPOBHE JBUKCHUS

MakcumanbHOE KOJHWYECTBO CEKIMH paguaTopoB B HArpeBaTeIbHOM
npudope MpU HCKYCCTBEHHOW IUpPKyIsuuu Boabl — 25. Ilpu uucne cekuuii B
paauaropax Oosiee 25 ciaeayeTt npeaycMaTpuBaTh YCTAHOBKY JABYX MPUOOPOB.



Ha mosTaxHbIX M1aHaX HarpeBaTesbHbIE MPUOOPHI YCIOBHO MOKA3bIBAIOTCS
npsAMOYTroapHUKOM 2x12 Mm. Ilox OKHaMM KUPHOWYHBIX 30aHUA PaguaTOpbI
YCTaHaBIMBAIOTCS B HMILNAX, MIMPUHA KOTOPBIX JAOJDKHA MPEBBIIIATh JJIUHY
paauatopa Ha 0,4-0,6 M. B KUIbIX 374aHUSX HarpeBaTejbHblE MPUOOPHI
000OpYIYIOTCS apMaTypod, TMO3BOJISIIOIIEH OCYIIECTBISATh MOHTAXKHYIO U
AKCIUTYaTallMOHHYIO PETYIUPOBKY.

[Tocne paccTaHOBKM HarpeBarelbHBIX MPUOOPOB MPUCTYNAIOT K BBIOOPY
MPUHIMIUATBHOW CXEMbl CHUCTEMBI OTOIUIEHHsS. BbIOOp cXeMbl 3aBUCHUT OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEH >KHJIOrO 3/1aHus (HaJIM4Yue MojBajia, 4epJaka).
[Ipy Hanmuuuu yepaaka HEOOXOAMMO 3alpPOEKTUPOBATh OTOIUIEHHE C BEpXHEH
Pa3BOKOM, T.€. C MPOKJIAJKOW MOAAIOIIMX MarucTpaneil (OT IIIaBHOTO CTOsIKa K
OTOMUTENIbHBIM CTOSIKaM) 10 YepJaKy, a 0OpaTHBIX — B MOJBaJie WIM B KaHajax
nog noioM l-ro sraxa. Ilpu orcyTcTBUM yepiaka, HO MPU HAJIUYMUU TOJBAJA
HE00X0IMMO 3aIIPOCKTUPOBATH CUCTEMY OTOIUICHHUS C HUKHEHN pa3BOMIKOM, HHAYE
— C MPOKJIaJAKOM 00erx Maructpajed BAOJNb HAPY>KHBIX CTEH MOJ MOTOJIKOM
nojBaia. [lpu orcyTcTBMM depjaka W TOABaja Jydlle BCEro BBIMOJIHUTH
CUCTEMY OTOIUICHUS] C HIKHEN Pa3BOJIKOM M C MPOKJIAAKONH 00euX MarucTpaien
B KaHaJjax Mo nojoM 1-ro staxka B1oiab GyHIaMEHTOB.

Ha mosTakHBIX TUTaHAX PACCTAaBISIIOTCS CTOSKU (B TOM YHUCIE TJABHBIN),
Ha IJIaHaX YepJlaKka U MojBaja HaHOCSTCS TMOJA0IINe U 00paTHbIE MarucTpasy.
CTosiIKM K MarucTpajisiM JTOJKHBI ObITh IPUCOEIMHEHBI TaKUM 00pa3oM, 4TOObI
BCE MapajuleibHbIE BETBU CHUCTEM HUMEIU MPUMEPHO OJIMHAKOBYIO TEILIOBYIO
Harpy3ky u JiuHy. HeoOxoaumo, 4ToOBbl MOMAOIMUA UM OOpaTHBIA CTOSAKH,
oOCIy)KMUBalOIIME OAHU W T€ K€ TPUOOPHI, NPHUCOCAMHSINCH K
COOTBETCTBYIOIIMM MAaruCTPaisiM B OJHOW U TOM K€ BETBH.

[Ipoknagky CTOAKOB CIEQyET MpEeaycMaTpUBaTh OTKPBHITOM M Pa3MEIaTh
UX B IMPOCTEHKaX M B YIVIAX HAPYXHBIX CTEH Ui MPEJOoTBpalleHUs
npoMep3anus. B IBYXTpyOHBIX cHUCTEMax ToOpsSYhe€ CTOSIKM  BCeraa
NPOKJIAJBIBAIOTCS CIpaBa, a OOpaTHBIE — CJIeBa, €CIM CMOTPETh CO CTOPOHBI
ITOMEILIECHHUS.

HarpeBatenbHble mprOOphl pa3MeNIaloTCcsl B MOMEILEHUAX TakK, 4TOObI B
cucteMe OBUIO HAMMEHBIIEE KOJIMYECTBO CTOSIKOB, @ OTBETBJIEHUS K HUM
(MoABOAKM) WMENM HaWMEHbUIYI0 JUIMHY. B BepTHUKadbHBIX JIBYXTPYOHBIX
CHUCTEMax OTOIUIEHUS MOKHO TPUCOEJUHUTH HarpeBaTeibHble MPHOOpPHI K
CTOSIKAM TakK, YTOOBI OHU UMEJH JIByXCTOPOHHIOIO HArpys3Ky.

TpyOonpoBoabl CHUCTEMBI OTOIJICHHUS MPH MPOKIAAKE IO IMOABATY HeE
JOJDKHBI MIEpeceKaTh OKOHHBIX U JIBEPHBIX MpoeMoB. CIyCK BOJBI U3 CHUCTEMBI
OCYILIECTBIISIETCSI B PAKOBUHY HWHAMBUAYAIBHONM KOTENBHOW ; YKIOH TpYO
MarucTpajiei B CTOpoHy cirycka He menee (0,002.



[lo 4epmaky mnpu BepxXHEW pa3BOJAKE MAaruCTpald MPOKIAJbIBAIOTCA
napajjielbHO HapyHbIM CT€HaM C OTCTYNOM OT HUX 1,5 M, ¢ mogbemMoMm K
pacmpuTearHoMy 0aky uiau Bo3ayxocOopHuKy. He gomyckaercs nepecedeHue
TpyOONpOBOAAMHU BEHTWISILIMOHHBIX M JBIMOBBIX KaHAJIOB, IIAXT U JIIOKOB JJIs
BBIXO/Ia Ha 4Yepaak. YJIalleHHE BO3AyXa B CHUCTEMAx C HCKYCCTBEHHOU
LHUPKYJIALMEN Tpu BEpXHEW pa3BOJIKE MPOU3BOJUTCS MPHU MOMOILU MPOTOYHBIX
BO3/lyXOCOOpPHHUKOB; MPU HUKHEW pa3BOJIKE — YepPEe3 BO3AYXOBBIITYCKHbIE KPAHBI,
yCTaHABJIMBAEMbIE B BEPXHHMX MPOOKaxX paguaTOpOB MOCIEIHEr0 3Taxa, a B
CUCTEMaxX C IJIMHTYCHBIMU KOHBEKTOPAMHU — B BEPXHUX TOUKAX CTOSKOB.

AxcoHoMmeTpHuueckasi cxemMa TpyOONpOBOJAOB CHUCTEMBI  OTOIUICHHS
BbIuepumBaetcs B macirade 1:100 Bo ¢ppoHTanbHOM n3oMeTpuu. Bo nzbexanue
OLIMOOK OHA JOJIKHA BBINOJHATHCA TOJBKO IOCJIE HAHECEHUS Ha IMOATaXKHbIE
IUIaHBl  BCEX CTOSIKOB, MarucTpajJieli M  HarpeBaTelIbHbIX  MPUOOPOB.
BrruepunBanre akCOHOMETPUYECKOM CXEMbl HAJI0 HAYMHATH C HM300pa)KeHus
0o0paTHOM MarucTpaiu M MPUCOCAMHEHHBIX K HEeM CTOsKOB. [ TOro 4yToObI HE
NOJIYYUJIOCh HAKIAJIKU HM300pa)K€HUS PA3NMYHBIX CTOSKOB IPYr Ha JIpyra,
PEKOMEHyeTCS BBIYEPTUTh CXEMY C Pa3pblBOM, M300pa3uB OTAEIHHO KaXIYIO
noJiycucTeMy (BIOJIb MIPOJIOJIBHBIX CTEH 3aHUS).

OTonUTENBHBIE CTOSKY HYMEPYIOTCS Ha KaX<JI0OM IIO3TaKHOM IUIAHE U Ha
cxemMe. HarpeBaTenbHble npHOOpPEI HAa CXE€ME€ YCIOBHO H300paXkaroTcs
OpsIMOYroiapHUKOM 6x12MM. Ha cxeme mnokaseiBaloTCsd BCA 3allOpHas W
perynupyromas apMarypa, ycTpoucTBa JUIsl BBITYCKA BO3AyXa U CITyCKa BOABI, a
TakK ’K€ YKJIOHbI MarucTpajibHbIX TPYOOIIPOBOJOB.

Ha akconomerpuueckoil cxeme y  HarpeBaTelpHOro mnpubdopa
OPOCTABIsAETCA €ro TEIUIOBas Harpys3ka, T.€. TEIUIONOTEPH IOMELICHUS,
00CITy>KHBAaeMOro JTaHHBIM TTprOOpOM (1 moMeneHui u3 3agaun Nel).

KoHeuYHBIM pe3ysbTaTOM MPOEKTUPOBAHMS CHCTEMBI OTOILJICHUS SIBIISIETCS
OIpe/IeNICHNE JIMaMeTpOB TPyOONPOBOAOB, MOBEPXHOCTEH HarpeBaTeIbHBIX
nprOOpoB (KOJUYECTBO CEKIIMIA), a TakkKe BbIOOp KoTia. Bee aTu nanHble mocie
OKOHYaHMs pacyeTa JOJDKHBI OBITh 3a(UKCUPOBAHBI Ha aKCOHOMETPUYECKOU
CXeME€ M Ha IO 3TaXHbBIX IUIAHAX; HA 4YepTekax MPOCTABISAIOTCS JHAMETPHI
TpyOOIIpOBOAOB (HAa TEX ydyacTKax, JJIS KOTOPBIX IMPOU3BOAMICA pacueT) U
KOJIMYECTBO CEKLIUN PACCUNTAHHBIX TPUOOPOB.

3AJAYA 4. THUJIPABJIMYECKHNI PACUET YUACTKOB
CUCTEMbI OTOIUIEHHWA

Ilenpro pacyeTa sBAsSETCS TOAOOP JIHAMETPOB TPYOOIPOBOAOB IpH
3aJJaHHBIX TEIJIOBBIX Harpy3Kax .

JImu  BBITIOTHEHHS THAPABIMYECKOTO pacueTra CHadalla HeoOXOauMO
BBIOpAaTh Ha TOATOTOBICHHOW CXEME€ CHCTEMbl TJIaBHOE IUPKYJISIIMOHHOE
KOJIBIIO, KOTOpPO€ TIPEACTaBIsACT COOOM 3aMKHYTHIH KOHTYP IIUPKYJISIIUH,
BKJIIOYAIOIIUM B ce0s Hanbosiee HEBBITOJIHO PACIIOIO0KEHHBIA HarpeBaTeIbHbIN
pudop, KOTEN U COCAUHSIONINE UX TPYOOIPOBOIBIL.



['maBHOE UPKYJIALMOHHOE KOJIBLIO HA CXeM€ pa30MBaeTcs Ha yYacTKH, JJIs
KOKJIOT0 ydYacTKa [MpOCTABISIIOTCA €ro TeIioBas Harpys3ka, JJIMHA W
MOPAJIKOBBI HOMEP, HAUMHAs OT MPUOOpa K KOTIY U 00paTHO.

VYyacTkoM cuuTaeTcs OTPe30K TPyOOINpoBOJa, HA MPOTSKEHUH KOTOPOTO
pacxo BOJIbl, €€ TeMIlepaTypa U AuaMeTp TpyObl ocTaroTcsa 0€3 U3MEHEHUS.

3ajaHde Ha BBINOJHEHUWE padOThl MPEAyCMAaTPUBAET  BBINOJHEHUE
TUIPABIMYECKOTO pacyera TOJbKO Il OJHOIO0 WM JBYX YYacTKOB
TpyOOIPOBOIOB CUCTEMBI OTOILJICHUS.

Pacnonaraemoe nupkysiasiquoHHoe AaBiaeHUE Ppacn (I1a) mpu rickyccTBEHHOM
noOyXI€HUH TBUXKEHUS TETJIOHOCUTENSI PACCUUTHIBAETCS MO popMylie

P e =Pu+B(PE+APE.mp)’ (8)

P, — ucKyccTBeHHOE JaBlieHHE, CO3/1aBa€MO€ HACOCOM WM 3JIEBATOPOM
(ITa); npu HemocpeICTBEHHOM MPUCOEIUHEHUH CUCTEM OTOIUICHHS K Hapy>KHbIM
TEIUIOBBIM CETSIM BEJIMYMHY MCKYCCTBEHHOI'O JaBJICHHUS HY>KHO PacCUMTaTh B
3aBUCUMOCTH OT JaBJICHUSI TIEpe]] 2JIeBaTOPOM (CM. 3a1auy 5) no popmyiie

p = P, (9)
“14*(1+0q)°

g — k03hHUIHMEHT cMeleHus, WIN KO3PPUIIMEHT MKEKIUU deBaTopa (CM.
3agaqy S);

Pg — ecrecTBeHHOE LMPKYJIAIMOHHOE [aBICHHUE B PAaCUETHOM KOJbLE,
BO3HHUKAIOIINE 32 CYET OCTHIBAaHUS BOJABI B HarpeBaTesibHOM Tpubope, [1a;

APE 1 — JONOJHUTEIBHOE €CTECTBEHHOE JABJIICHHE, BO3HUKAIOIIEE OT
oXJIaXKJIeHus BoAbsl B TpyOompoBogax (Ila), koropoe mpu BepxHeill pa3BoiKe
MarucTpajieii MOXXHO ONpeAeuTh To mpuiad ydeOHUKA/S/; mpu HIKHEH
Pa3BOJIKE MOAAIOIIMX MAarucTpaieil OHO HE YUYUTHIBAETCS;

P,san — pacnosaraemsiii Hanop B TenoBou cetw Ha BBOAE B 31aHue, klla
(mpu. 4);

b — xoadduimienT, y4uThIBaOMMIA CHIKEHHE BEIMYUHBI €CTECTBEHHOTO
JABJIEHUS] B TEYEHHWE OTOIUTEIBHOIO CE30HA IO CPABHEHUIO C MaKCUMAaJbHOU
BEJIMYMHOM, COOTBETCTBYIOLIECH MapaMeTpaM BOABI B CUCTEME IIPU PACUECTHOU
TEMIIEpaType HapyKHOro Bo3ayxa tus, cpeaHed 3a caMyl XOJOJHYIO
MATUIHEBKY; B IBYXTpyOHbIX cuctemax b=0,5....0,7.

EctectBennoe nasnenue P. (I1a) paccunteiBaercs no popmyne

P,=h-g-(p,—p.) (10)

rae hy — paccTosiHue OT OcH 271eBaTopa 10 CepeAnHbI IpUbopa 1-ro Taka, M;
0 - YCKOpPEHHE 3eMHOT0 IPUTSKEHUs, M2/C ;
0., Po — IIOTHOCTH BOJBI B MOAAIOIMIUX M OOpPATHBIX TPYOONPOBOAAX, MPHIL.3
/5/, xr/m®.
3agadeil THAPABINUECKOTO pacyeTa sBIASETCS MOA00p TaKMX JHMAMETPOB
TPYOONPOBONOB TJABHOTO LHUPKYJISLHMOHHOIO KOJbLA, YTOOBI CyMMapHbIE



MOTEpU JABJICHUS B HUX HAa TPEHUE U MECTHBIE CONPOTHBIECHUS ObLIM Ha 5-10 %
MEHBIIIE PACIOIaraéMoro J1aBjIcHUs.

> (R-1+2),,,=(09..095P,. . (1)

rae R - yaenbHBIE MOTEpW HAMOpa Ha TPEHUE B TPYOONPOBOAAX OTIEIBHBIX
y4acTKoB, I1a Ha I mor. m;

| - nuHa y4acTKOB, M;

Z - IOTEepH Hamopa Ha MECTHBIC CONTPOTUBIICHUS B TEX )K€ yJacTkax, [la.
MunpaBauveckuii pacyeT TPyOONPOBOJOB PACUETHBIX KOJICII BEISTCS B

tabnuuHoi ¢gopme (mpwi.3 ganHoro moco6Owust). [locne 3amonHeHust mepBoit u

BTOpOH Tpad JaHHOUM TaOJIUIGI, T MPUBEJICHBI HOMEpPA U TEIUIOBBIC HArPY3KHU

Ka)XJOTO PACUETHOTO ydYacTKa, OMPEACISICTCS PAacUeTHBIM pacxXoa BOJBI Ha

ydacTke. PacueTHbIi pacxo BojbI (KI/4) Ha KaKIOM y4acTKE OMPEICIACTCS 10

dbopmyne

G = 3,6'Qi '131 'ﬂz
=
c(t,—-t)
rae Qi — TeruioBast Harpy3ka pacyeTHOro y4dacTka, Br;
t., t, — TemmepaTypa TEIJIOHOCUTENS B MOJAIOIIUX U OOPATHBIX TPYOOIPOBOIaX
cucTeMsbl otorienus, °C;

(12)

t =140%

t, =70%

¢ — Ter1oeMKocTh BoJibl, K[/ (kr°C), c=4,19 x/Ix/(xr°C);

B1 — xoddduiMeHT yYUTHIBAIONIMKA TIOTEPH TeIUla Yepe3 CTeHBl 3a
HarpeBaTeIbHBIMU NTpuOopamu, $1=1,06;

B2 — kO03hUIMEHT YUYUTHIBAIOIIMK yBEIWYEHHWE TEIUIOOTAQYM 3a CYET

YBEJIMYCHHS TUIOIIAIN HarpeBaTeIbHBIX MPUOOPOB MpH okpyriieHnn [3,=1,02.

Beibop nuamMeTpoB y4yacTKOB TMPOU3BOAMTCA HCXOJS U3  YCIOBHUS
MaKCUMaJbHOTO MpUOIMKEeHHUsT (AaKTUYECKUX IOTEeph HAmopa Ha TPEHHE Ha
yyacTke Ri K 3HaUY€HHIO CpPelHUX YAENbHBIX MOTEPh HAa TPEHHUE HAa Y4acTKE B
paccMaTpuBaEMOM LIUPKYJISLUOHHOM Koublie — Rep.

3HaueHue R, ompenenseres € YUETOM TOr0, 4TO OKOJIO 65% pacronaraeMoro
UPKYJSIIIMOHHOTO HAalopa pacXoayeTcs Ha TMPEOJOJIEHUE COMPOTHBICHUS
TpeHus. Orcrona

09*P *0,65
R, = O ) 05 (13)
2N
Ppacn — pacinojaaracMoC NUPKYLAOUOHHOC JaBJIICHHUC pPacCMaTpHBACMOIO

Konbla, Ila;
1, - CyMMa JUIMH BCEX y4acTKOB PacCMaTPHBAEMOTO IUPKYIAIHOHHOTO

KOJIbIIA, M.



ITo R, npu onpenenennpix 3HaueHussx Gi B npui.6 yueonuka /5/ ("Tabnuia
s pacueta Tpy6onpoBooB") HaxoaaTes Oy, pakTHyeckue moTepy Ha TpeHUe—

Ri , ckopocTh HBWXEHUS BOABI Ui. (M/C) WU 3TH JaHHBIE BHOCSTCSA B
pacyeTHYIO TaOIuIly.

YmuoxkenueM R.. Ha |j  jams xakmoro ydacTka HaxosTCS IMOTEPH Ha
TPEHHUE TI0 BCEH ero JJIMHE M BHOCSATCS B TaOJHILY.

[lo npun5 /5/ onpenensercs cymMma KO3(DQHUIMEHTOB MECTHBIX

conporusienuii 2¢&. Ipu onpenenennn & HY)KHO BCEraa UMETh B BHIY, YTO
MECTHOE COIPOTUBJIEHUE TPOMHUKOB U KPECTOBUH IPU CIUSHUMU U PA3AECICHUN
NOTOKOB CJIEIYET OTHOCHTh K ydacTKaM C MEHBUIUM (J0JIEBBIM) pacxoJoM
BOJBL.

[TockonbKy OCh paguaTopa pacyeTHOrO KOJblAa €CTh I'paHula ydacTka ( B
paauaTope M3MEHSIOTCS TeMmIiiepaTypa BOAbl), KOAX(HUIMEHT  MECTHOIo
CONPOTHUBIICHUS PaauaTopa JEIUTCS MOIMO0JIaM U YYUTHIBAETCS KaXK/1asi OJIOBUHA
OTJIEJILHO TPU pacuere MOoAaroliel U 0OpaTHO MOABOJKH K HarpeBaTebHOMY

npu6opy. s IMPOTOYHBIX BO31YXOCOOPHUKOB MOKHO NpuHAThL & = 1,5, s

HacocoB U aneBaTopoB & =0.
HOTepI/I JABJICHUA B MCCTHBIX COIIPOTHUBIICHUAX YUYACTKaA Zj OIPEACIIIIOTCA C

TIIOMOIIBIO NPHJL.7 /5/ B 3aBUCMMOCTH OT 3HAYEHHS BEIMYUH & U Ui M BHOCATCS B
pacyeTHYIO TaOIHILy.

Benmuuunbl Rl u Z cxiagpiBaloTCsl OTIENBHO MO KAXKAOMY y4acTKy, MMOCIE
Yero CyMMHPYIOTCS BCE€ TNOTEpPH AABJICHHS MO TJIABHOMY UUPKYISIUOHHOMY
KOJIBILY M comnocTaBisoTes ¢ BenuuuHou 0,9...0,95 Pp.,. Eciin paBenctso (11)
BBITIOJTHSETCSA, TO pacyeT KOJbIA CYUTACTCS 3aKOHYEHHBIM; B TPOTUBHOM
Clly4ae M3MEHSIOT JuaMeTp TpyOOmpoBOJa Ha HECKOJBKHX YYacTKax M pacuer
MOBTOPSIOT JI0 TIOJyYE€HUS PABEHCTBA.

[locne pacyeTta KojibIla HUKHETO MPUOOPA BBITIOJIHAECTCS PACUET KOJEI]
yepe3 NpuOOphl BHIMIENEKAINIMX OSTaXel TOro e cToska. PacdeTtHoe
[UPKYJISAIMOHHOE JaBJICHUE JUIsl TOJYKOJbIla 4Yepe3 MPUOOpPH 2-TO ITaxa
BBIYHUCIISAETCS 110 (hopMyIie

Ppac’n :Z(RI +Z)n00.1+5h2(p0_p2)*q ' (14)
rae Z(RI +7),,,. - TOTepH JaBieHUS B IMOABOJAKAaX Ipuodopa

HIDKENexauero (mepBoro) 3Taxa;

h, - mpeBbimieHWe ocu MpPUOOpa BTOPOrO 3Ta)ka HaJ OCBIO TMpHOOpa
IIEPBOIO ITAXKA, M.

IIpu pacyeTax moyiykojblia OpuOOPOB TPETHErO 3TaKa TOrO K€ CTOsIKA
YYUTBIBAIOTCS Z(RI +7),.,, Ahs ur o

noo.

B cBs3M ¢ OrpaHMYEHHOCTBHIO COpPTaMEHTa TPyO, NPUMEHSEMBIX B
CUCTEMaX OTOIJICHUS (MUHHUMAaJbHBIM JUaMeTp YCIOBHOIrO mpoxoja 15 mm), B
KOJIblIaX TPUOOPOB BEPXHUX OTAXKEH MMOTYy4arOTCAd W3OBITOYHBIE [ABIICHMUS,
KOTOPBIE MPUXOAUTCA TACUTh KpaHAMU JBOWHOW PETyJIMPOBKU Ha IMOABOJKE K
npudopam.



3aTeM pPacCUMTBIBACTCA Majoe UUPKYJSNMOHHOE KOJIBLO, 4Yepe3
OJvKalIuil K y37y yNpaBie€HUsl CTOSK B TOM ke BeTBU. Pacuer koibla yepes
npudOp HWXKHEro JTa)xka ONMKAWIIero CTOSKa BBIIOJIHIETCS B TOW K€
MIOCJIE0BATENIBHOCTH, YTO U INIABHOE HUPKYJISIHUOHHOE KOJIBLO.

B TabnuyHoil (hopme paccUMTHIBAIOTCS MOTEPU AABICHHUS HAa HEOOIIMX
y4acTKax M PE3ydbTaT CKIAABIBAETCS C MOTEPSMU JABICHUS Ha YYacTKaXx,
o0muX 711 000UX KOJIEl], pacCCUMTaHHBIX paHee. Jlanee cpaBHUBAIOTCS MOJIHbIE
MOTEpH JIaBJICHUS IO KOJIbIIaM MPUOOPOB MEPBOT0 3Ta)ka OJIMKHETO U JTaJIbHEro
CTOSKOB M ONpENeNsieTcs HeBA3Ka. IS JABYXTPYOHBIX CHCTEM JIOIMYyCTHMa
HEBs3Ka 110 25%.

Ecam myrem M3MEHEHMs IMaMETPOB HE YJAeTCsl yBA3aTh IapajulelIbHbIC
KOJIbIIA, JOIYCKaeTCsl YyCTaHAaBIMBaTh Ha OJIKHUX CTOsAKax Auadparmbl
(maii6er). M30bIToK Hamopa (pa3HOCTh NOTEPh AaBICHUS B YBSA3BIBAEMbBIX
Konbliax AP, Ila) racurcs maitbol, TpeOyemblil AHaMeTp OTBEPCTHS KOTOPOM

(dw , Mm) onipenensercs o Gopmyiie

, 2 %
dm :2*4%’ (15)

rae G, - pacxo/l BOJbl B MECTE€ YCTAaHOBKU Juadparmsl, Kr/4.

JlmameTp OTBEepCTHs IMIA0BI BO M30€KaHUE 3aCOPEHUsS TOJIKEH OBITh HE
MeHee 3 MM. Pacder mosykosen mpuOOpoB BEPXHHUX 3TaXEH OJIMKHETO CTOSKa
aHAJIOTUYCH pacueTy JaJTbHEro.

[Io oKOHYAHWIO THAPABIMYECKOTO pacyera Ha CXeMe CHUCTeMBl W Ha
TUTaHAX 3/IaHUsl TPOCTABIIAIOTCS TUAMETPHl PACCUMTAHHBIX TPYOOIPOBOIOB U
nuagparm B coorBeTcTBUU ¢ ['OCTom /6/.

3AJTAYA 5. PACYET U ITOJIEOP BOJJOCTPYMHOT'O
OJIEBATOPA.

DneBaTtop TMpEeACTaBIIeT  COOOM BOJOCTPYHHBIM KEKTOP, KOTOPBIN
MpeaHa3HAuYeH JJIs CHUKEHUS TEMIIEpaTypbl BOJAbI, MOCTYIAIONIEH B TEIJIOBOM
MYHKT U3 HAPYKHOM TEIJIOBOM CETH, U CO3AaHUs LIUPKYJISAIIUOHHOTO JJaBJICHUS B
CUCTEME OTOIUICHUS 3/1aHUSI.

OnHOll M3 OCHOBHBIX PAaCUETHBIX XapaKTEPHUCTHK 3JIEBAaTOpa SIBIISIETCS
kodhumurenT cmemeHus (KO3PGUIMEHT KEKINH), MPEICTABISIOMUNA CO00i
OTHOILIEHHE MACChl MOAMEUIMBAEMON M3 CHCTEMbl OTOIUICHUS OXJIaXJACHHOU
BOJBI K Macce BOJBI, MOJaBa€MOM M3 TEIUIOBOH ceTw B cormuio sneBaropa G ,
KI/4:

G, -G, T,-t,

— —cm c _ ’ 16
=5 t 1 (16)

c

G, - KOJIMYECTBO BOJIbI, LIUPKYJIHUPYIOIIEH B CUCTEME OTOIUICHUS (KI/4),

M
KoTopoe onpezaensiercs no Gopmysne (12);
Tr — TemriepaTypa TEIUIOHOCUTENS B MOJAIOIIECH MarucTpaiv, TEIIOBOU
cetu (rpajn), IpuHUMaeMas 1o Mpuil. 4 HACTOAIIETO METOMYECKOTO TTOCOOu;



tr, t, — Temmeparypa BoIbl B mNojarouieil U 0OpaTHOM MarucTpaisix
CUCTEMBbI OTOIICHHUS, Tpajl. (CM. 3a1auy 4).

Benuuuny koa¢uuueHTa CMEmIeHHs HYXKHO  paccuuTaTh IS
ONpEJEIeHUs] OCHOBHBIX pa3MEPOB dJeBaTopa — JIUAMETPOB CoOIUIa U
TOPJIOBUHBI.

[IpenBapuTenbHbIi 1MaMETP TOPIOBUHBI (MM)

rie P, — WCKYCCTBEHHOE IUPKYJISAIIMOHHOE JIABJICHHE B CHCTEME
ororienus (I1a) , xkoTopoe MOMKHO OBITH OMNpPEJEICHHO B COOTBETCTBUU C
dbopmynoit (9) u moacTaBieHo B BeipaxkeHue (19).

[lo paccuntaHHOMy 3HaueHHIO d; HEOOXOJIMMO MOJI0OpaTh CEPUIHBIM
3JIEBATOP, UMCIOIIMIA OJM3KUIN AHaMeTp rOpAOBHHBI (01 cmano)-

3areM ompeaenseTcs aMaMeTp BbixogHoro comia dc  (MM) 1o

pUOIM>KEHHOU hopmyIie
A cmano
d, = Tig (18)

HNasnenue (Ila), xoTopoe HEOOXOIUMO HMETh TEPE] 3JICBATOPOM JIJIS
IIPEOJI0JICHUS TUIPABIMYECKOTO COMPOTUBIIEHUSI COIUIA, JAPYTUX AJIEMEHTOB U
CO37aHUs IIUPKYJISAIUUA B CHCTEME OTOTICHHUS,

P,=1,4 (1+q)? P, (19)

Jlanee paccuMTaHHOe 3HauYeHHEe P, HYXHO CpPaBHUTH C 3aJaHHOMU
Pa3HOCTHIO JIaBJIEHUH B MOJAIONIEM U 0OpaTHOM TPyOOIIPOBOIaX TEIJIOBOM CETH
Ha BBOJIC B 3/1aHHE P, ;40 (k[la) mpun. 4 Meroa. nocobus. IIpu yciaoBuu, ecinu
P ;a0 Oonpmie P, , ciemayeT MOracuTh W3JIMIIKK auadparMou, paccuuTaB ee
muamerp o dopmyne (15). Ecou xe HaoO0OpoT — HEOOXOIUMO BEPHYTHCSA K
TUIPABIUYECKOMY pacyeTy M MepecyuTaTh HECKOJIbKO YYaCTKOB CHCTEMbI
OTOIUICHHSI 70 TIONYyYEHHUS PABEHCTBA paCIOaraeMoro W HEOOXOAHMOTO
JTaBJICHUI.

PesynpTaThl pacdera sieBaTOpa CileIyeT OTpPa3UTh 3aTeM Ha CXeMe
CUCTEMBI OTOTUIeHUS U B crienudukanuu cormacuo ['OCTy /6/.

3ATAYA 6. PACUET HAI'PEBATEJIbHBIX TTPUBOPOB JULA
[TOMEIIEHNUA 13 3AJTAYN Nel.

Jlns noaaep:kaHusi B IOMENIEHUU TeMIiepaTypbl, cooTBeTcTBYIOMmEen CHull
/3/, Heobxomumo, 4TOOBI KOJWYECTBO TEIJia, OTIaBaeMOTO HArpPEeBATEIHHBIMU
npubopamu, ObLJIO PABHO PACYETHBIM TEIIIONOTEPSAM MOMEIICHUS.

[Inomanbs MOBEpXHOCTHU HArpeBaTelibHOrO mpubdopa F.., , BBIpaXKEHHas B
SKBUBAJICHTHBIX KBaJAPATHBIX METpax (3KM), onpeaensiercs no Gpopmyiie



F . Q p ) ﬂ 1 F
okM q—_ mp 182 (20)
IKM
rae Q, - TeruioBas Harpy3ka Ha NpuOOp, paBHAs PACUETHBIM TEIJIONOTEPSM
rnomenieHus, Bt;
Ooxn - TeIIOOTHAYA I KM, BT/2KM;
Fnp - pacueTHas TEIIOOTAAIONIAs] MOBEPXHOCTh TPYO, MPOXOASIIMX B JAHHOM
MNOMEILIEHUH, IKM;
1 - K03PGULKEHT, yYUTHIBAIOIIUN OXJIaXIEHUE BOJbI B TpyOax /5/;
P - k03P hULMEHT, yYUTHIBAIOUIMHI cioco0 ycTaHoBKH npudopa (puc. 8.13 /5/);
Temnoornaua I skm (BT1/5kM) HarpeBaTeiabHOro mnpubopa mnpu cxeme
MOJBOJKH BOABI "CBepXy BHHU3" B JBYXTPYOHBIX BEpPTHUKaJIbHBIX CHCTEMax
ornpenensercs no popmyie

Do = 928(A1 =10)5;  (21)

rae At - pa3HOCTb CpPEIHUX TEeMIEpaTyp TEIUIOHOCUTENS B HarpeBaTelIbHOM
npubope u Bozayxa B momenieHuu (°C);

At =0,5(¢, —t,)—t, (22)

[Pz - KOIPOUIMEHT, YUYUTHIBAOIIUN CIOCOO TIOABOJAKH TEIUIOHOCUTENS K
HarpeBaTeIbHOMY PHOOPY U OTHOCUTEIIBHBIA PAacX0]] BOJBI Yepe3 Ipuoop (s
yKa3aHHOMU BBIIIE CXEMbl MOKHO TIPHHSATH PaBHBIM 1).

TemmooTnaroias MOBEPXHOCTh TPYyO, NPOXOASAIIUX B TOMEIICHHUH,
ompenensercs mo Gpopmye

F,=A-z-d,-l (23)

rae A- smnupudeckuit koapduuuent (st Tpyo d, <32mm 4 = 1,78; s
Tpy6 dy, >32 mm A4 = 1,56);
d, - HapyXHBII AHaMeTp TPyOOIPoOBOIA, M;
| - nmuHa TpyOOIIpOBOA, M.

[locne .ompenenenusi TpeOyeMoOil TOBEPXHOCTH HarpeBaTeIbLHOTO
npubopa ompenenseTcss Yuciao cekuumid (N) paauaropa, YCTaHABIMBAEMOTO B
COOTBETCTBYIOIIEM MTOMEIICHUH:

e
n = I L (24)
IOKM
r1ie fyx, - TUIOMAah TOBEPXHOCTH HArpeBa OJTHOW CEKITUH paauaTopa, MPUHSATOTO
K ycTaHoBKe, Tabi. 8.1 /5/;
S - KO3PULMEHT, YUUTHIBAIOIIUNA YUCIIO CEKIUN B MPUOOpEe U MPUHUMAEMbIN
PaBHBIM: TIpH YHCcIIe ceKumi 10 5 - 0,95; or 6 mo 10 - 1,0; ot II mo 20 - 1,05;
6omnee 20 - 1,1.




[loBepXHOCTh HArpeBaTeIbHOrO MpUOOpa, NpPUHHMAEMas K YCTAHOBKE,
nojkHa ObITh He MeHee 95 % moBepxHOCTH, TpeOyemMoW MO pacyeTy, HO He
J0JKHA OBITh cOKparieHa oosiee ueM Ha 0,1 axMm /2/.

Pacuer HEeoOxoauMOM MIOMIAAM MOBEPXHOCTH HArpeBaTENIbHBIX MPHUOOPOB
MIPOU3BOAUTCS B TAOIUYHON popMme (CM. Mpuil.6 METOI. MOCOOUs) U TOJIBKO IS
TEX YYaCTKOB CTOSIKOB, JJI1 KOTOPBIX BBIIOJHEH THIPABIMYECKUN pacyer.

[IpucTtynas x pacdery npuOOpoB, HEOOXOIHMMO 3aJaThbCsl €ro TUIIOM IO
tabn. 8.1 /5/ (wampumep, MC-140-98), ompenenutb cxemy IOABOIKH
TEIUIOHOCUTENSI M CHOCc00 yCTaHOBKH. UyryHHbIE CEKIIMOHHBIE DPAJUATOPHI B
KAPIHUYHBIX JKAJIBIX 3/IaHUSAX YCTAHABIMBAIOTCS B TOJOKOHHBIX HHUIIAX, B
NaHENbHBIX - MO/ MOJOKOHHUKAMH, Y O€30KOHHBIX HApPYKHBIX CTeH 0€3 KaKux-
00 YKPBITUH.

Pe3ynbpTaThl pacyera (KOJIMYECTBO CEKIIHMI) 3aHECTH B TAOJUYKM Ha IUJIAHAX
3nanug. Ha akcoHomeTpuueckol cxemMe TO K€ caMoe MpPOCTaBUTh Ha
pPacCYMTAHHBIX MPUOOPAX.

3AJAYA 7. OITPEAEJIEHUE TPEBYEMBIX BO3/1Y XOOBEMEHOB
JIJI OJJTHOM KYXHU U OJHOI'O CAHY3JIA. BBIBOP CXEMBbI
BEHTUJIALIMOHHOM CUCTEMBI

B cootBerctBun ¢ pexkomenpanusmMu CHull /3/ B kuimbix 31aHuSX
IIPOEKTUPYETCS BBITSKHASL €CTECTBEHHAsI BEHTWISLUSA C YCTPOMCTBOM KaHAJIOB
BO BHYTPEHHMX CTEHAX WJIM CIEUUAIbHbIX BEHTWISIMOHHBIX OJokax (cMm.
puc.14.1, 14.2, 14.5 /5/).

[Ipr konuyecTBE XKWIBIX KOMHAT B KBAPTUPE OO0 YETHIPEX BBITKKA
yCTPaMBaeTCsl TOJIBKO W3 BEPXHEW 30HBI IIOMELICHWM KyXOHb, TYyaJeToOB,
00BEIMHEHHBIX CAHY3JIOB U BaHHBIX KOMHAT. B KBapTupax ¢ 4eTbippMs U OoJiee
KOMHATaMH BBITSKHAsI BEHTWIALMS NPEAYCMATPUBACTCSA TAK)KE B TEX JKHIIBIX
KOMHATaxX, KOTOpbIE HE NPUMBIKAIOT K KYXHSIM M caHy3iaM. Jlomyckaercs
oObeIMHEHNE BEHTWIAIIMOHHBIX KaHAJIOB W3 BaHHOM W Tyalera TOW Ke
KBapTUPBI C YCTPOMCTBOM TOPU3OHTAIBHBIX MOJAIIMBOYHBIX KOPOOOB WU 0e3
HHUX.

[IpoekTupoBaHue CUCTEMBl BEHTWISLMM HAYUHACTCS C BBISBICHUSA
HEO0OXOIMMOTO KOJIMYECTBA BEHTWISAIMOHHOTO BO3[yXa IJs Ka)JIO0ro IOMe-
wenus. HopMbl Bo3yxoo0MeHa Juist KuIbIX kpaptup L, m3/u:

BAHHAST KOMHATA ...ouvviiininniiiinneeeienneeennnnenees 25;
OOBECTMHCHHBIM CAHY3CIT ..vvvvvresrrrrreesrneeesnnenns 50;
TYaNeT UHIUBUIYATIBHBIM ......ccevrvnerveeeennnninnen. 25;
KYXH$ C IByX KOH(POPOUHOU MIIUTOH .............. 60;
KYXH$ C Tp€X KOH(DOPOUHOU IUTUTOH ............... 73;
KYXH$ C YeThIpeX KOHPOPOUYHOH TIUTOM ......... 90.

TpeOyemble BO31yX0O0OMEHBI HY>KHO 3aHECTH B TaOJIHILy 1O popMe mpuil. 5
ITAHHOT'O METO. II0COOHSI.



[Tocne BbIsiBIEHUSI TpeOyeMBbIX BO3yXOOOMEHOB CJIEAYeT Pa3MECTUTh Ha
MO3TAXKHBIX IUTAHAX 3[aHUS JKAJIO3UIHBIE BBITSDKHBIE PEHIETKH B YKa3aHHBIX
BbIIIE MOMENICHUSAX. 3aTeéM HEOO0XOAUMO BBIOpPATh CXEMY €CTECTBEHHOMU
BBITSDKHOM — cucTeMbl. JIns  MHAMBUAYaldbHBIX 3JaHUM  PEKOMEHIYeTCs
NPUMEHATh: TPU COBMEUIEHHOW KpoBie cxemy "a" Ha puc. 14.6 /5/ ¢
MHIUBUIYATbHBIMU ISl KQXA0T0 MOMELIEHUSI KaHAJIAMHU.

[locne BbIOOpa MNPUHUUINUATIBHOM CXEMBl CHUCTEMbl U  OIpPEACICHHUS
MOJIOKEHUS] BEHTWIALIMOHHBIX KaHAJIOB Ha IUJJaHAX »JSTaXed U uepaaka
BbIUEPUMBACTCS AKCOHOMETpUYEecKas cxema cucrteMbl B macmtabde 1:50. [lpu
TOM BEpPTUKAJIbHBbIE KaHAJbl, HAYIIHME OT >KATIO3UMHBIX PEIIETOK BEPXHHUX
ATake, HeOOXOUMO pacroiarath OJMKe K BBITSKHOM I1axTe, Kak HamOoJsiee
HeBbIroAHble. [IpokiaapiBasi KaHaidbl BO BHYTPEHHHUX KHUPIHUYHBIX CTEHAX,
HY’)KHO MMEThb B BHJY, YTO MX pa3Mepbl JOKHBI ObITh KPAaTHBIMHU pa3Mepam
kupnuya (140x140 mm, 140x270 u T.4.), TOJMIMIMHA CTEHOK KaHAJIOB U MMPOCTEHKU
MeX1y HUMU - He MeHee 140 MM, a pacCTOsIHHE OT MPOEMOB U CTHIKOB CTEH - HE
meHee 380 mM. IIpm mnpuMEHEHUM BEHTWISLMOHHBIX OJOKOB U TaHeNen
pa3Mepbl KaHAJIOB NMPUHUMAIOTCS CTAaHAAPTHBIMHU, B COOTBETCTBUH C MX TUIIOM.
OdopmiieHne aKCOHOMETPUYECKOW CXEMbl CHUCTEMBI CJEAYyEeT BBIMIOJHATH B
COOTBETCTBUHM C puc. 14.8 /5/, 0003HaUMB pacxoj BO3AyXa Ha KaKJOM Y4acTKe U
€ro MOPSIKOBBIM HOMEp, HauMHasi ¢ HauboJiee HEBBITOJHO PaCMOJIOKEHHOU
KATFO3UMHOMN PEIIETKH.

3AJTAYA 8. ABPOI[I/IHUAMI/IIIECKI/H\/'I PACYET KAHAJIA
ECTECTBEHHOMU BbITAXXKHOUW BEHTUIAITMOHHON CUCTEMBIL.

[lo 3amaHWio clemxyeT  paccyWTaTh  OJHY WM JBE  BBITSDKHBIX
BEHTWJISIITUOHHBIX CUCTEMBI C €CTECTBEHHBIM MOOYXACHUEM JIBIKCHHS BO3/TyXa.

[enn a3poAMHAMHYECKOTO pacyeTa:

a) moadoOp TaKuX Pa3MEepoB , BO3YyXOBOJOB MJIM KaHAJOB (MIPSMOYTOJIBHBIX
WIN KPYTJIBIX), YTOOBI MO KaXXIOMY YYacTKy CHCTEMBI TPAHCIIOPTHPOBAJICS
TpeOyeMbIil pacyeTHBI 0OBEMHBIN PACXO BO3/IYXa;

0) ompeneneHrWe  MOJHBIX TMOTEPh JABICHUS HA TPEHHE W B MECTHBIX
COTPOTHBIICHUSAX, KOTOPBHIC JIOJDKHBI OBITH  MEHBINE  PACIOIaraeMoro
€CTECTBEHHOTO JIABJICHHUSI.

Pacromaraemoe ecrectBennoe nasnenue (B Ila) paccumrTeiBaeTcs 1O

dbopmye
P,=h-(p,—p,)g (25)

rie h - BepTUKaJIbHOE pacCTOSHUE OT IICHTPA BBITSHKHOW  PEIICTKH

(pacnonoxxennot Ha 0,2-0,5 M OT MHOTOJKAa PacCYUTHIBAEMOIO 3Taxa) 0
IJIOCKOCTHU YCThsl OOIIEH MIaXThl WM UHAUBHUAYAJIbHOTO KaHala, M;



0y - TWIOTHOCTh HAPY’KHOT0 Bo3ayxa 1pu t, =5 °C, kr/m3;
Ps - TUIOTHOCTh BHYTPEHHETO BO3[yXa NPU TEMIEpPAType paccMaTpUBAEMOIO
ITOMCIICHUS, KI/M.

CHayana pacCUMTHIBAIOTCS MOTEPU IABJICHUS B KAHAJIAX MO MYTH BO3AyXa
OT €ro BXOJa B CUCTEMY Y€pe3 PEUICTKH BEPXHETO ATa)Ka U BBIXOAA U3 YCThs
axThl HapyXKy (Tak Ha3plBaeMash MarucTpalib), a 3aTeM TO K€ caMoe s
HU>KHUX DTAXKEH.

[InoTHOCTH BO3/1yXa MOKHO PACCUUTATh C TOMOIIBIO BEIPAXKEHHUS

bap
0, = 3,488
(t, +273) (26)
r1€e Psgp - aTMOC(EPHOE JaBIEHUE B PAailOHE CTPOUTENLCTBA 3/1aHus, paBHOE 990

klla;
ti - remneparypa Bozayxa, °C.
AdpOMHAMUYECKAN pacdeT MPOU3BOAUTCH B TaOMW4YHOW (opme (CM.
pwI. 7 METO. TOCOOHUSI) C TIOMOIITLIO TaOJIHII, TPECTABICHHBIX B /5/.
VYKa3aHHBIA pacyeT OCYIICCTBISICTCS IS KaXJI0T0 y4acTKa B CIICAYIOIIEM
HOpsIIKE.
Onpenenstorcst pa3Mepbl CEUSHUS KATIO3UNUHBIX PEIICTOK WU pacyeT-
HBIX y4acTKoB F, , M2
F,= L
3600-v
rae L - pacyeTHBIH pacxos ydacTka, M>/4;
L - pEKOMEHTyeMasi CKOPOCTh JIBUKEHHUS BO3IyXa Ha y4acTKe, M/C.

CpenHrE CKOpPOCTH BO31yXa INMPH E€CTECTBEHHOW BBITSHKHOW BEHTHIISIINH
IpUHUMAIOTCS (M/C):

(27)

B YKATIO3UHHBIX PEIICTKAX ....cceevvveennnnee. 0,5-1,0;
B BEPTUKATBHBIX KAHATIAX ...oveeeenvvrrennnen. 0,5-1,0;
B COOpHBIX TOPU30HTAIBHBIX KaHauax ...0,5 - 1,0;
B BBITSDKHBIX ITAXTAX ..uveeeerevvvnennneeenenes 1,0 -1,5.

Bonpuiee 3HaueHWe CKOPOCTHM MPUHUMAETCA MPU pacyeTe KaHaloB H
pPEUIETOK HUKHUX, MEHBIIIEE — BEPXHUX ITAKEH.

[lo Fp momOuparoTcsi CTaHAAPTHBIE pa3MEpPhl KATIO3UWHBIX PENIETOK U
BO3/1yX0BOA0B Kpyrjoro (d ) wim npsmoyronbsHoro (a x b ) ceuenus tak, 4To0bI
dakTUUecKas TIIONIAIb MOMEPEYHOT0 ceueHus Obuta Onm3Ka K pacdeTHou. Jls
MPSIMOYTOJIbHBIX KAHAJOB 3aTe€M OMpPEAENSeTCS SKBUBAJIICHTHBIA MO CKOPOCTH
TUaMETP

2-a-8
9, a+e (28)
T7I€ @ U 6 - CTOPOHBI IPSIMOYTOJILHOTO BO3/1YXOBO/A, MM.
Ilocne BpuKCIEHUs (PAKTUYECKOH CKOPOCTH ( Uy ) B CTaHIAPTHOM
MPSIMOYTOJILHOM BO3/IyXOBO/JI€ WJIM KaHaJIe OMPEACIISIIOTCA yIeJbHbIE TOTepU Ha



tpenue (R) ¢ momomipio Tabnuil uau HoMorpamm (Hampumep. puc. 14.9 /5/) B
COOTBETCTBUM cO 3HaueHWsMu O, W vy, (pacxon BO3Ayxa B TaOIUIE HE
NpPUHAMAETCS BO BHUMAaHUE, TaK KaKk OH HE OJUHAKOB B KPYIJIOM H
MPsIMOYT'OJIbHOM BO3JyXOBOAAX).

3arem ¢ mnomombto Tabn. 14.3 /5/ onpenensercs moONpaBOYHBIN
K03 PUIMEHT HA MIEPOXOBATOCTh CTEHOK BO3IYXOBOJOB (/3,), U3rOTOBJICHHBIX
U3 HEMETAIUTMUECKUX MAaTepHalioB, U PACCUUTHIBAIOTCS MOTEPH JaBIICHUS Ha
TpEHHUE KKIOro ydacTka Kak npoussenenue R1-5, .

[Torepn naBneHUS B MECTHBIX CONPOTHBICHUSX PACCYUTHIBAIOTCS IIO

dbopmyne
z=), 6% (29)

rae ¢ — cymma K03 PUIIMEHTOB MECTHBIX COTIPOTHBIICHUN HA KaKJOM Y4acTKe,
KOTOpBIE Ha3HAYAIOTCS Mo npui. 9 /5/;

2
v % — IMHAMHYECKOE JaBIEHUE BO3ayXa, [1a.

[ToTepu B MECTHBIX COMPOTUBICHHUSX COCTABJISIOT OOJBIIYIO JOJIIO OT
o0IMUX TOTEPh AABJICHUS, TOITOMY HX CIEAyeT CUMTaTh OYECHBb TIIATEILHO.
[Tomumo  Tabnuibl  a’pOAMHAMHYECKOTO pacyeTa CeTH  BO3JAYXOBOJIOB
HEOOXOJMMO BBITIOJHUTH pacyeT KOA(P(GUIUEHTOB MECTHBIX COMPOTHUBICHUMN
JUISE  KaXIIOTO PpPAacCYMTAaHHOTO YyYacTKa C 00s3aTeNbHOM CCBHUIKOM Ha
NOPSKOBBIA HOMEP B TaOJIMIle TMPUIIOKEHUS TO KaXIOMY BHIY MECTHBIX
COIPOTHUBIICHUM.

Jlanee onpenensaroTcs MOTEPU AABICHUS HA KAXIOM y4acTKe

(RZIBW +z) yu, @ 3aT€M OHM CYMMHPYIOTCS IO BCE€W pPAaCCUUTHIBAEMOU

MarucCTpajiv OT BXOJa BO3ayXad B CUCTCMY O €Iro BbIXOAa U3 HCC:

> (RIB, +2),..

BrruucnenHas BelIuMunHa IMOTCPb AABJICHUA II0 MArucCTpaan A0JIKHA OBITH
COIIOCTAaBJICHA C pacCIiojiaraCMbIM JaBJICHUCM:

> (RIB, +2),..<09P, (30)

Ecnu ycnosue (30) He BBINOJHSETCS, CIEAYET NEPECUUTATh HEKOTOPBIE
YYaCTKH, YBEJIMUMB CEUCHUE KaHAJIOB.

Jlanee HE0OXOAMMO MPOBECTH MOCIEAOBATEIBHO pPacyeT BO31YXOBOJOB s
OCTAJIbHBIX KATIO3UNUHBIX PEIIETOK, PACIIOI0KEHHBIX KaK Ha BEpXHEM, TaK U Ha
HIOKHEM dTaxax. [Ipm sToM KaxaoW W3 HUX OyIeT COOTBETCTBOBATH CBOS
MarucTpaib, I[O3TOMY CJEAyeT KaXIbli pa3 CpaBHUBATh IOJYYEHHbIE
a’pOJIMHAMUYECKHUE MOTEPU C MHAMBUYATbHBIM pacrojiaraéMbiM JAaBJICHUEM B
COOTBETCTBUH C BhIpaxkeHueMm (30).



[locne OKOHYaHMA a’pPOJUHAMUYECKOTO pacyeTa Ha IUTaHaX J3Taxed Hu
Yyep/aKa U Ha CXEMEe CHCTEMBbI MPOCTABISIOTCS pa3Mephbl MOMEPEYHOr0 CEUCHUS

BCEX PACCUMTAHHBIX YYAaCTKOB W JKAJTIO3UHHBIX PEMIETOK B COOTBETCTBUU C
I'OCTom



Tabnuia 5.2 - BemoMoCTh THAPABINYECKOTO pacueTa OCHOBHOTO KOJIbIIA CUCTEMbl OTOTUICHUS
Ne yu, Q,Br |G kr/a |I,m @g,Mm |R,Tla |V, m/c |RI, YE Z,Ila AP=RI+ Z,TIa | 2XAP, Ila
ITam
1 2 3 4 5 6 7 8 9 10 11 12
VYyacrtok|
Crosik 2
Yyactok?2
Crosik 3
VYyactok3

YB}ISKy CTOSKOB IIPOU3BOJIHUM C ITIOMOIIBIO 6aJ'IaHCI/IpOBO‘{HI>IX KJIaIIaHOB.

Tabnuma 5.3 - BemtoMoCcTh THAPABINYECKOT0 pacueTa BTOPOCTENIEHHOTO KOJIbIa CUCTEMBI OTOTUICHHS
Ne yu. Q,Br |G, xr/u |I,m g,mm | R, la |V,m/c |RI, >E Z,Ila AP=RI+ Z, TIa | XAP, Ila
I[Tam
1 2 3 4 5 6 7 8 9 10 11 12
Vyactok 1
Crosik 2
VyacTok 2
Crosk 3
VyacTok 3

VYBSI3Ky MOTYKOJICI] TPOU3BOIUM C IIOMOIIBI0 OATAHCUPOBOYHBIX KJIAITaHOB.
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IMPUJIOKEHMUE A. [TaHbl THITOBEIX dTaXXEU
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IIpuioxenue b
KinmaTnyeckue napaMeTpsbl paiioHa 3aCTPOHKH

[IpoaomKUTENBHOCTD, CYT. -
¥ CpeliHss TeMIIepaTypa % E;
Temmeparypa, | Bo3amyxa, °C, mepuopa co S s
) °C, Hamboree CpeHel CyTOYHOM = % =
= Paiton XOJIOTHOM TeMnepagypoﬁ BO31yXa < E : E
= . IATHHEBKH, 10 °C Bo3myxa - o =
8 3aCTPOMKH e 3 )
@ ts o £ g = | 2 )
obecrieyeHHo | 2 © = 2 5 o
100,92 | E & = 8% & 2
Qo o O R o,
g 3 o = <! ]
e 3 ° 3 =
=} =
1 2 3 4 5 6 7 8
00 | Bapuayn -39 235 -6,7 1 150-70 C
01 | Buiick -38 236 -6,7 2 150-70 | C3
02 | Py6roBck -38 227 -6,4 3 150-70 | CB
03 Brarosemenck -34 232 -9,4 4 150-70 IO
04 [IIumaHOBCK -38 246 -11,3 5 150-70 | O3
05 ApXaHTenbCK -31 273 -3,4 6 150-70 | OB
06 | Omera -31 269 -3 7 150-70 B
07 | AcrpaxaHb -23 184 -0,3 8 140-70 3
08 | bBenopenxk -34 249 -5,4 9 150-70 C
09 | Yopa -35 227 -5 10 150-70 | C3
10 benropon -23 209 -1 11 140-70 CB
11 | bpsHck -26 223 -1,4 12 150-70 IO
12 | Baprysun -42 258 -10,2 13 150-70 | 103
13 | Yinan-Ym» -37 253 -9,2 14 150-70 | IOB
14 Bnagumup -28 230 -2,6 15 150-70 B
15 | Mypom -30 230 -3,1 16 150-70 3
16 | Boarorpan -25 190 -1,5 17 140-70 C
17 | Bonorna -32 250 -3,1 18 150-70 | C3
18 | BopoHnex -26 212 -2,2 19 150-70 | CB
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IIponomxenue npunoxenus b

1 2 3 4 5 6 7 8
19 | WBanoBo -30 236 -2,9 20 150-70 | IO
20 Kunemma -31 238 -3,2 21 150-70 | O3
21 | Upkytck -36 258 -7,3 22 150-70 | OB
22 Hanpunk -18 187 1,4 23 130-70 B
23 Kamuaunarpan -19 216 1,9 24 130-70 3
24 | Kanyra -27 228 -1,9 25 140-70 C
25 [TerpomaBnoBck -20 286 -0,6 1 130-70 C3

-Kamuarckuit
26 | Ycrb- -28 305 -2,8 2 150-70 | CB

Kamuarckuit
27 UYepkecck -18 189 1,5 3 130-70 IO
28 | Kemb -27 281 -2,2 4 150-70 | O3
29 [Terpo3aBoick -29 261 2,1 5 150-70 | IOB
30 | Kemepogo -39 246 -7,2 6 150-70 B
31 | Barka -33 247 -4,8 7 150-70 3
32 | Bopkyra -41 328 -7,8 8 150-70 C
33 | Kocrpoma -31 239 -3 9 150-70 | C3
34 | AumHCK -41 254 -6,5 10 150-70 | CB
35 | Kypran -37 230 -6,6 11 150-70 | IO
36 | Kypck -26 216 -1,4 12 150-70 | O3
37 | Jlumenx -27 218 -2,5 13 150-70 | OB
38 | Cankr- -26 239 -0,9 14 150-70 B

[TetepOypr
39 | Capanck -30 225 -3,6 15 150-70 3
40 | ImutpoB -28 235 -2,2 16 150-70 C
41 | Mocksa -28 231 -2,2 17 150-70 | C3
42 | MypmaHck -27 302 -2,1 18 150-70 | CB
43 | Ap3amac -32 232 -3,8 19 150-70 | IO
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IIponomxenue npunoxenus b

1 2 3 4 5 6 7 8
44 | Huwxuuit -31 231 -3,2 20 150-70 | O3
Hosropox
45 | Hosropon -27 239 -2,3 21 150-70 | OB
46 | bapabuHck -39 243 -8 22 150-70 B
47 Hosocubupck -39 243 -1,7 23 150-70 3
48 | Omck -37 235 -1,4 24 150-70 C
49 | Tapa -40 251 -7,6 25 150-70 | C3
50 | OpenOypr -31 215 -5,4 1 150-70 | CB
51 | Open -26 222 -1,8 2 150-70 | 1O
52 | Ilen3a -29 222 -3,6 3 150-70 | O3
53 | Ilepmb -35 245 -4.9 4 150-70 | OB
54 Bmagusoctok -24 214 -2,7 5 140-70 B
55 Benukue Jlykn -27 232 -0,9 6 150-70 3
56 | Ilckos -26 232 -0,7 7 150-70 C
57 | PocroB-Ha- -22 188 0,2 8 140-70 | C3
[ony
58 | Taranpor -22 185 0,4 9 140-70 | CB
59 | Pazanp -27 224 -2,6 10 150-70 | IO
60 | Camapa -30 217 -4,3 11 150-70 | O3
61 | ExarepunOypr -35 245 -5,3 12 150-70 | OB
62 | CaparoB -27 210 -3,4 13 150-70 B
63 Kopcakor -20 255 -1,9 14 130-70 3
64 | Kypuibsck -15 257 0,8 15 130-70 C
65 | FOxHo- -24 252 -3,1 16 140-70 | C3
CaxanmHck
66 Bmagnkaskas -18 194 1,3 17 130-70 CB
67 | Bsasbma -27 236 -1,8 18 150-70 | IO
68 | CmouseHCK -26 234 -1,5 19 150-70 | O3
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IIponomxenue npunoxenus b

1 2 3 4 5 6 7 8
69 | CraBpormoib -19 187 1,7 20 130-70 | OB
70 | TamOoB -28 217 -2,7 21 150-70 B
71 | byrynsma -33 235 -4,9 22 150-70 3
72 | Enabyra -34 229 -4,6 23 150-70 C
73 | Kazanp -32 229 -4,3 24 150-70 | C3
74 | TBepw -29 236 -2 25 150-70 | CB
75 | PxeB -28 236 -1,8 1 150-70 | IO
76 | Tomck -40 253 -7,3 2 150-70 | O3
77 | Keseun -47 238 -13,7 3 150-70 | IOB
78 | Tyma -15 224 -2,1 4 130-70 B
79 Haneim -44 302 -10,4 5 150-70 3
80 | Canexapa -42 313 -10 6 150-70 C
81 | Cypryt -43 274 -8,8 7 150-70 | C3
82 | Tapko-Cane -46 294 -11 8 150-70 | CB
83 | ToGoabck -39 249 -6,9 9 150-70 | 1O
84 | Vryr -42 270 -7,9 10 150-70 | 103
85 | XaHThI- -41 270 -1,4 11 150-70 | OB

Mancuiick
86 | MxeBck -34 237 -4,7 12 150-70 B
87 VYV IBSIHOBCK -31 228 -4,4 13 150-70 3
88 bupoouxan -32 234 -9,2 14 150-70 C
89 KoMcomonbck- -35 238 -9,5 15 150-70 C3
Ha-AMmype
90 | OxoTtck -33 304 -8,1 16 150-70 | CB
91 Tpouukoe -31 231 -8,5 17 150-70 IO
92 XabapoBck -31 225 -8,1 18 150-70 | 103
93 | AbakaH -40 242 -8,4 19 150-70 | OB
94 YensaOnHCK -34 233 -5,5 20 150-70 B
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IIponomxenue npunoxenus b

1 2 3 4 5 6 7 8
95 | I'po3Hsrii -18 178 1,7 21 | 130-70 3
96 | Yapa -46 282 -15,5 22 150-70 C
97 | Yura -38 258 -10,1 23 | 150-70 | C3
98 | Uebokcapsl -32 232 -3,9 24 150-70 | CB
99 | SIpocnasib -31 239 -2,8 25 | 150-70 | IO
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IIpuioxenue B

Koa¢gpduumeHnThl & MeCTHBIX CONPOTUBJICHUI (MPUOJIHKEHHbIE 3HAYECHHUS)

MecTtHOE CONpOTHUBIIEHUE

3HaveHus & npu YCIOBHOM MPOX0/I€ TPYO, MM

10 15 |20 25 32 |40 |50
u Oonee
1 2 3 4 5 6 7 8
PanmaTopsl 1ByXKOJIOHHBIE 2 2 2 2 2 2 2
BuesamHoe pacuiupenne (OTHOCUTCS K 1 1 1 1 1 1 1
bompinieit ckopocTH) 05 |05 |05 |05 |05 |05 |05
BueszanHoe cyxeHue (OTHOCUTCS K
00JIbIIEH CKOPOCTH)
Tpotinuku: mpoxoaHbie (cxema |) 1 1 1 1 1 1 1
MMOBOPOTHBIE HA OTBETBIICHHUE (cxema I1) 15 15 (15 15 15 15 (15
Ha npoTuBoTOKE (cxema l1) 3 3 3 3 3 3 3
npoxomausie (cxema V) 2 2 2 2 2 2 2
moBopoTHbIE (cxeMa V) 3 3 3 3 3 3 3
[T-o6pa3znpie 1 MMPOOOpaszHbIC 2 2 2 2 2
CAJIbHUKOBBIE 0,5 0,5 105 0,5 05 |05 (05
Bentmmm:
OOBIKHOBEHHBIE 20 16 10 9
MPSIMOTOYHBIE 3 3 3 55 |25
Kpansr:
MIPOXOTHBIC 5 4 2 2 2 - -
JIBOMHOM PEryIMpOBKH C 4 2 2 ) )
NAIUHIDAYECKON TDOOKO#
OtBoapl: 90°n yTKa 2 15 15 1 1 0,5 (05
JIBOMHBIE Y3KUE 2 2 2 2 2 2 2
HHpotHe 1 [ 1 1 1 1
CkoObI 4 3 2 2 2
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Hpunioxenue I'

Koa¢gpduumeHnTsl & MeCTHBIX CONPOTHBJIEHU (YCpPe/IHEHHbIE 3HAYEHHS)

MecTHOE cOnpOTHUBIIEHNE Kosdduuuent & npu ycioBHOM TuaMeTpe, MM
10 15 20 25 32
1 2 3 4 5 6
UyryHHBIN paguarop 1,2 1,3 1,4 1,5 -
Kpan perynupyronuii/ TpexxonoBoii KPT:
[IPH [IPOXOJIe 4,5/4 4,4/3,5 3,5/3
MIPH TIOBOPOTE 45 4,5 3
Kpan
PEryIUPYIOIINi/ TIPOXO0THOM 4,5/4 4,4/3,5 3,5/3
Kpan peryaupyrommuii/ noitnoit peryauposku | 20,4/18 | 17,5/14,0 | 15,4/13
BenTwiib 3amopHbiit/ MyQpTOBBI# 19,9/15,9 | 12,4/10,5 | 10,4/9,3 | 9,4/8,6
OTBOJ THYTBIN TIOJT YTJIOM 90° 0,9 0,8 0,6 0,5 0,5
Kowmmencatop I1-06pa3ubrit 5,2 45 3,0 2,5 2,0
BnesanHoe pacuipenne 1 1 1 1 1
BHesamHoe cyxeHue 0,5 0,5 0,5 0,5 0,5
3aJIBIDKKA MapaijielIbHas 0,5 0,5 0,5 0,5 0,5
I'psizeBuk 10 10 10 10 10
IHpuioxenue /1
DusnyecKre CBOMCTBA BOIbI
Temneparypa |[daBnenue |IlnotHOCTh |DHTanbnu | Y nenbHas Temmonpo-
t, °C p-10% kIla | p, kr/M® s ], TEIUIOEMKOC |BOJTHOCTb
kJx/xkr |1 ¢, kJIx/(kT |4, BT/(M °C)
OC)

1 2 3 4 S 6

0 0 999.8 0 4,20 0,56

10 0 999,6 41,84 4,18 0,562

20 0 998,2 83,72 4,17 0,59

30 0 995,6 1254 4,17 0,61

40 0 992,2 166,9 4,17 0,626

50 0 088 208.79 417 0.64

60 0 083,2 250,54 4,17 0,657

70 0 977,7 292,30 4,18 0,667

80 0 9718 334,19 4,188 0,675

90 0 965,3 376,11 4,20 0,680

100 0,03 958,3 418,16 4,20 0,682

110 0,046 951 460,30 4,22 0,685

120 0,102 943.1 502,85 4,238 0,686

130 0,175 934,8 545,07 4,26 0,686

140 0,268 926,1 586,87 4,284 0,685

150 0,385 916,9 630,76 4,313 0,683

160 0,53 907,44 674,2 4,34 0,682

170 0,708 897,3 /17,7 4,38 0,679

180 0,923 886,9 761,59 441 0,674

190 1,18 876 805,9 4,455 0,681
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Ipuioxenue E
Tadauua 1is ruapaBINYEcKOro pacyera CHCTeMbl TPyOOIIPOBOI0B
BOASIHOT'0 OTOILICHHS MPH Nepenajgax TeMneparypbl BoAbl
B cucteme oromieHus 95-70°C, 105-70°C u kw=0,2 MM

g 3 E KonnuecTBo nmpoxoasmieii Boabl, KI/4 (BEpXHssA CTPOKA), U CKOPOCTD JABUKCHHS

e}
g % é BOJBI M/C (HHXKHSSI CTPOKA),
":1 ® £ |mo TpyGam cranbHBIM 31eKTpocBapHbIM HpsiMomoBHbM (OCT 10704-76 *)
o & |yCIOBHBIM IPOXOJOM, MM
o 3|15 20 25 32 [40 50 [65 80 100
S
=
Qo
1 2 3 4 5 6 7 8 9 10
0,8 50 26,2 81 123 177 337 771 1223 2131

0,009 0,021 0037 0,038 (0,038 0,045 |0,056 0,063 0,073

0,85 53 27,8 83,2 126 182 349 798 1265 2204

0,01 0,023 0,038 0,039 0,039 0,046 |0,058 0,065 0,076

0,9 5,6 29,4 83,2 129 188 360 824 1305 2274

0,010 0,024 0,038 0,040 |0,040 0,048 (0,060 0,068 0,078

0,95 5,9 31,1 853 130 194 372 849 1345 2343

0,011 {0,025 0,039 0,041 |0,041 0,049 10,062 0,070 0,080

1,00 6,2 32,7 87,5 132 199 383 874 1384 2410

0,011 |0,027 0,040 0,041 10,043 0,051 |0,063 0,072 0,083

1,10 6,9 36,0 89,7 135 211 404 919 1455 2534

0,013 |0,029 0,041 0,042 0,045 0,054 10,067 0,075 0,087

1,2 7,5 39,2 91,9 138 222 425 965 1527 2658

0,014 (0,032 0,042 0,043 10,047 0,057 10,070 0,079 0,091

1,3 8,1 42,5 94,1 138 231 442 1009 1596 2777

0,015 [0,035 0,043 0,043 10,049 0,059 |0,073 0,083 0,095

1,4 8,7 45,8 96,2 144 241 461 1051 1662 2892

0,016 |0,037 0,044 0,045 10,052 0,061 |0,076 0,086 0,099

1,5 9,4 49,0 98,4 150 250 479 1092 1727 3003

0,017 {0,040 0,045 0,047 0,054 0,064 |0,079 0,089 0,103

1,6 10,0 52,3 101 155 260 497 1131 1789 3110

0,018 |0,043 0,046 0,048 0,056 0,066 0,082 0,093 0,107

1,7 10,6 55,3 101 161 268 514 1170 1849 3214

0,028 [0,045 0,046 0,050 |0,057 0,068 0,085 0,096 0,110

1,8 11,2 56,5 103 166 277 530 1207 1908 3316

0,021 |0,046 0,047 0,052 10,059 0,071 0,088 0,099 0,114

1,9 11,9 57,8 105 171 286 547 1244 1965 3414

0,022 |0,047 0,048 0,053 |0,061 0,073 0,090 0,102 0,117

2,0 12,5 59,0 106 176 294 562 1279 2021 3510
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0,025 (0,048 |0,049 |0,055 |0,063 (0,075 |0,093 |0,105 {0,120
IIponoikenue npuwioxenus E
1 2 3 4 5 6 7 8 9 10
2,2 13,7 61,4 109 186 311 591 1344 2124 3689
0,025 |0,050 |0,050 |0,058 |0,067 (0,079 (0,098 |0,110 {0,127
2,4 15,0 62,7 115 1% 325 621 1410 2227 3867
0,028 |0,051 |0,053 |0,061 |0,070 (0,083 |0,102 |0,115 {0,133
2,6 16,2 65,1 119 204 (340 649 [1473  [2326  [4038
0,030 |0,053 |0,055 |0,063 |0,073 (0,086 |0,107 |0,120 {0,139
2,8 17,5 66,3 125 212 354 676 1534 2422 4202
0,032 |0,054 |0,057 |0,066 |0,076 [0,090 (0,111 |0,125 |0,144
3,0 18,7 67,6 130 221  |368 702 1593 2514 4361
0,034 (0,055 |0,059 |0,069 (0,079 0,093 (0,116 |0,130  |0,150
3.2 200 68,8 134 229 (381 727 1650 2603 4515
0,037 [0,056 [0,062 |0,071 {0,082 0,097 (0,020 |0,135 |0,155
3,4 21,2 71,2 139 237 394 752 1705 2690 4664
0,039 0,058 0,064 0,074 |0,084 0,100 (0,124 0,139 0,160
3,6 22,5 72,5 144 244 407 776 1758 2774 4809
0,041 0,059 0,066 0,076 0,087 0,103 |0,128 0,144 0,165
3,8 23,7 73,7 148 252 419 799 1811 2855 4950
0,044 10,060 0,068 [0,078 0,090 0,106 |0,131 0,148 0,170
4,0 25,0 74,9 152 259 431 822 1862 2935 5087
0,046 |0,061 0,070 {0,081 0,092 0,109 |0,135 0,152 0,175
4,5 28,1 74,0 163 277 461 874 1978 3119 5404
0,052 |0,060 0,075 {0,086 (0,099 0,H6 0,144 0,161 0,185
5,0 31,2 78,2 173 294 486 925 2094 3300 5717
0,057 0,064 0,079 0,091 |0,104 0,123 |0,152 0,171 0,196
5,5 34,4 82,6 181 308 512 975 2204 3474 6015
0,063 0,067 0,083 0,00 |0,110 0,130 |0,160 0,180 0,206
6,0 35,6 86,8 190 323 537 1022|2310 3639 6300
0,065 0,071 0,087 0,101 |0,115 0,136 0,168 0,188 0,216
6,5 36,7 90,3 198 338 561 1067 |2411 3798 6573
0,067 10,074 0,091 0,105 10,120 0,142 10,175 0,196 0,226
7,0 37,8 94,1 207 352 584 1111|2509 3950 6855
0,069 0,077 0,095 0,109 |0,125 0,148 |0,182 0,204 0,235
7,5 38,8 97,8 215 365 607 1153 |2603 4098 7089
0,071 (0,080 0,099 0,114 |0,130 0,153 |0,189 0,212 0,243
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8,0 39,0 |101 223 378|628 1194  |2694 4240 7335
0,073 (0,083 |0,102 |0,118 (0,135 0,159 (0,196 |0,219  |0,252
IIponoikenue npuwioxenus E
1 2 3 4 5 6 7 8 9 10
8,5 40,5  |105 230 391 (649 1233|2782 4379 7573
0,074 |0,086 |0,106 |0,122 |0,139  [0,164 |0,202 |0,227  |0,260
9,0 41,6  |108 238 403  |670 1271 |2868 4513 7804
0,076 |0,088 |0,109 |0,126 |0,143  [0,169 |0,208 |0,234  |0,268
9,5 42,1 112 245 415 689 1309 |2951 4644 8029
0,077 10,091 0,112 0,129 10,148 0,174 10,214 0,240 0,276
10,0 42,7 115 252 427 709 1345 |3033 4771 8248
0,078 (0,094 |0,116 |0,133 |0,152  [0,179 (0,220  |0,247  |0,283
11,0 44,3 121 265 449 745 1413 |3185 5011 8661
0,081 (0,099 |0,122 |0,140 |0,159 [0,188 (0,231 |0,259  |0,297
12,0 45,9 127 278 470 780 1480 |3335 5246 9065
0,084 0,103 0,127 0,146 |0,167 0,197 10,242 0,271 0,311
13,0 47,0 132 290 491 815 1545 3480 5472 9453
0,086 |0,108 0,133 0,153 |0,174 0,206 0,253 0,283 0,324
14,0 48,1 138 302 511 848 1607 |3618 5689 9827
0,088 0,113 0,139 0,159 10,182 0,214 |0,263 0,294 0,337
15,0 49,7 143 314 531 880 1668 |3752 5898 10187
0,091 0,117 0,144 0,165 |0,188 0222 10,272 0,305 0,350
16,0 48,8 148 325 549 910 1725 |3882 6101 10536
0,090 (0,121 0,149 0,171 |0,195 0,230 10,282 0,316 0,362
17,0 50,4 153 336 568 940 1781 |4008 6298 10874
0,093 0,125 0,154 0,177 | 031 0,237 0,091 0326 0373
18,0 52,0 158 346 585 969 1836 4129 6489 11202
0,096 0,129 0,159 0,182 | 038 0,244 0,300 0336 0384
19,0 53,6 163 356 602 998 1889 4248 6674 11521
0,098 0,133 0,164 0,188 |0,214 |0,251 (0308 0345 0395
20,0 55,2 168 366 619 1025 1941 |4364 6855 11832
0,101 |0,137 0,168 0,193 |0,219 (0,258 |0,317 0355 0,406
22,0 58,0 176 385 650 1077 2038 4582 7197 12421
0,106 |0,144 0,177 032 01131 0,271 |0,333 0372 0,426
24,0 60,9 185 403 681 1128 2134 14795 7531 12995
0,112 0,151 0,185 0,212 | 0,241 |034 0348 0390 0,446
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26,0 (63,6 193 421 711 1176  |2226 |5000 7851 13545
0,117 |0,157 |0,193 |0,221 |0,252 (036  |0363 0,406  |0,465
IIponoimkenue npuioxenus E
1 2 3 4 5 6 7 8 9 10
28,0 66,2 201 438 739 1224 2314|5197 8160 14075
0,122 (0,164 |031 0,230 | 032 0308 |0,377 |0,422 0,483
300 68,8 208 454 767 1269  |2399 |5387 8457 14586
0,126 |0,170  |0,209  |0,239 |0,272 (0,319 |0391 0,438  |0401
32,0 71,3 216 470 794 1313 2482 |5571 8744 15080
0,131 |0,176 |0,216  |0,247 |0,281 (0,330 |0,405 |0,452 |0,518
340 |737 223 486 819 1355  |2562 |5749 9023 15559
0,135 (0,182 |0,223 |0,255 |0,290 (0,341 (0,417 |0,467 |0,534
36,0 |76,0 230 500 844 1396  [2639 [5922 9294 16024
0,140 |0,187 |0,230  |0,263 | 039 0351 0,430 0,481  |0450
380 |783 236 515 869 1437 (2715 |6090 9557 16476
0,144 |0,193 0,236 0,271 | 0308 0361 0,442 0,495 0,566
40,0 80,5 243 529 893 1476 2788 16254 9814 16917
0,148 0,198 0,243 0,278 0,316 |0,371 (0,454 0,508 0481
45,0 85,5 258 562 948 1567 2960 6639 10417  |17956
0,157 |0,211 0,258 035 0336 0,394 10,482 0,539 0,616
50,0 90,6 273 594 1002 1656 3127 |7011 11000 ({18956
0,166  |0,223 0,273 0,312 | 0,35 |0,416 (0,509 0,569 0,651
55,0 95,4 287 625 1053 1740 3286 |7365 11553 (19907
0,175 0,234 0,287 0,328 |0,373 |0,437 (0,535 0,598 0,683
60,0 99,9 300 654 1102 1821 3438 |7703 12082 {20816
0,184 |0,246 0,300 0,343 |0,390 |0,458 (0,559 0,625 0,714
65,0 104 314 682 1149 1899 3583 |8028 12590 (21687
0,192 |0,256 0,313 0,358 |0,407 |0,477 {0,583 0,651 0,744
70,0 108 326 709 1195 1973 3723 |8340 13078,2 (22526
0,199 0,266 0,326 0,372 0,423 |0,496 (0,606 0,677 0,773
75,0 112 338 735 1239 |2045 3859 (8641 13549 23335
0,207 |0,276 0,338 0,386 0,438 0,514 |0628 0,701 0,801
80,0 116 350 760 1281 |2115 3989 (8933 14005 |24118
0,214 0,286 0,349 0,399 0,453 0,531 0,649 0,725 0,828
85,0 120 361 785 1322 2182 4116 (9215 14446 24876
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0,221 |0,295 (0,361 |0,412 0,467 |0,548 |0,669 |0,748 |0,854
90 124 373 809 1362 |2248 4239 19490 14875  |25613
0,228 |0304 0,371 |0,424 |0,481 |0364 (0,689 |0,770  |0,879
IIponoimkenue npwioxenus E
1 2 3 4 5 6 7 8 9 10
95 127 383 832 1401 |2312 4359  |9756 15292 26329
0,235 0,313 (0,382 |0,436 0,495 |0,580 |0,708 |0,791  |0,904
100 131 394 855 4439  |2374 4476 |10015 |15698 |27026
0,241 (0,321  |0392 0,448 0308 0396 0,727 0,813  |0,928
110 137 413 897 1510 |2492 4697 10511 |16473 |28359
0,253 |0338 0412 |0,470 |0,534 0,625 (0,763 |0,852  |0,973
120 144 433 939 1580 |2606 4912 |10989 (17222  |29645
0,265 (0,353 |0,431 |0,492 |0,558 |0,654 (0,798 |0,891 |1,018
130 150 451 979 1647 |2716 5118 (11449 (17940 |30878
0JIT7 |0368 0,449 |0,513 (0,582 |0,681 (0,832 |0,928 |1,060
140 156 469 1017 1711|2822 5317 11890 (18631 |32065
038 0,383 0,467 0,533 0,604 0,708 |0,863 0,964 1,101
150 162 486 1054 1773|2924 5508 12317 (19298 |33209
0,298 0397 0,484 0,552 0,626 0,733 (0,894 0,999 1,140
160 168 503 1090 1833 3022 5693 (12729 19942 24317
0,309 0,411 0,500 0,571 0,647 0,758 (0,924 1,032 1,178
170 173 519 1125 1891 |3118 5873 13129 20567  |35957
0,319 |0,424 0"16 0389 0,668 0,782 0,953 1,064 1,234
180 178 534 1158 1948 |3211 6047 (13517 (21174 36999
0,328 0,436 0,532 0,606 0,688 0,805 0,982 1,096 1,270
190 183 550 1191 2002 3301 6216 (13894 (21764 |38013
0,338 0,449 0347 0,624 0,707 0,827 (1,009 1,126 1,305
200 188 564 1223 2056 3389 6381 (14261 (22339 39001
0,347 0,461 0,561 0,640 0,726 0,849 1,036 1,156 1,339
220 198 592 1283 2158 |3556 6696 (14964 23821 40904
0,364 |0,484 0,589 0,672 0,762 0,891 1,087 1,233 1,404
240 207 620 1342 2256 |3718 7000 (15641 (24880 42723
0,381 |0,506 0,616 0,703 0,796 0,932 1,136 137 1,466
260 216 646 1399 2351 |3874 7292 116291 25896 44468
0,398 0,528 0,642 0,732 0,830 0,971 1,183 1,340 1,526
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280 225 672 1453 2442 14023 7573 (17187 |26874 46147
0,413 |0,548 0,667 0,760 |0,862 1,008 1,248 1,391 1,584
300 233 696 1505 2530 |4168 7843 (17791 |27817 |47766
0,428 0,568 0,691 0,787 0,892 1,044 1,292 1,439 1*640
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