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BBenenne

[enbto pa3paboTku KypcoBOro ImpoekTta «OTOMICHUE SKWIOT0 J0May
ABieTCsl 00O0OIEHHE TEOPETHMYECKUX 3HaHUW 1o Kypey «OtorieHuey,
MPUOOPETECHUE HABBIKOB ONTHUMAJIBHOIO MPOEKTHUPOBAHUS B COOTBETCTBUMU C
nericrByronuMu CHull, 'OCT u nporpeccuBHbBIMU TEXHUYECKUMU PELIEHUSIMH.

CornacHo 3allaHWI0 B KYpPCOBOM IIPOEKT€ HEOOXOJMMO BBITIOJIHUTD
CJIEAYIOIIUE IIyHKTHI:

1. BBIOOP PacUETHBIX MapaMeTPOB HAPYKHOTO U BHYTPEHHETO BO3/yXa,
B COOTBeTCTBUM ¢ AkTyanm3upoBanHou pepakiuen CII 131.13330.2025 «CHull
23-01-99 * Crpoutensnas kaumaroiorusi» u CanlluH 2.1.3684-21. «CanurapHubie
npaBuia 1 HopMbl CaHUTApHO-IIUAEMHUOIOTUYECKHE TPEOOBAHUS K COJIEPKAHUIO
TEPPUTOPUIN TOPOJCKUX U CEIIbCKUX MOCETECHUM, K BOJHBIM O00OBEKTaM, MTUTHEBOU
BOJIC U TUTHEBOMY BOJIOCHAOKEHHUIO HACETICHUs, aTMOC(EepHOMY BO3/IyXY, [IOYBAM,
KUJIBIM TIOMEIICHUSIM, JKCIUTyaTalldd MPOU3BOJCTBEHHBIX, OOIIECTBEHHBIX
MIOMEIICHN, OPTraHU3alMi U MPOBEACHUIO CAHUTAPHO-TPOTUBOIMUIEMUYECKUX

(mporITaKTUYECKIX ) MEPOTIPUATHIN

2. ONPEAECICHUE TEIUIOTEXHUYECKUX XAPAKTEPUCTUK OrPaKJAIOIINX
KOHCTPYKLIWHU;
3. ONPEAETICHUE TEIUIONOTEPh 3H4aHUsI U PACYET MOLIHOCTH CUCTEMBI

OTOIIJICHMUA, (TCHJ’IOBOIZ pacdeT MNpOU3BOAUTCA IA KaXXKAOI0 OTACIIBHO B3ATOTO

MTOMEIIICHHS);
4 KOHCTPYHUPOBAHUE CUCTEMBI OTOILJICHUSI;
S. pacuéT MOBEPXHOCTH HArpeBaTEIbHBIX MPUOOPOB;
6 TUAPABINYECKHUI pacu€T CUCTEMBI OTOIJICHUS,
7 pacuéT 3JIeBaTOPHOIO y3Ja.



1 OCHOBHBIE TPEBOBAHUA K IPOEKTY

KypcoBoii IpoeKT J0JKEH COAEPKaTh CICAYIONIME CTPYKTYPHBIE SJIEMEHTHI:
ITosicuuTenpHas 3aIIMCKa:

TUTYJIbHBIN JIUCT;

3a/laHUE Ha BBITTOJHEHNUE KYpPCOBOM pabOTHI;

COZICpKaHHUE;

1
2
3
4. BBeleHHE;
5. OCHOBHAs YacTh;
6. 3aKJIIOUEHUE;
/. TIPUIIOXKEHUSI.

I'paduueckas yacTs:

1. [InaHbl TEXMOAMOJIbSI W TUIIOBOTO JTa)ka, ¢ HAHECEHHWEM Ha HHX

HarpeBaTeNIbHbIX MPUOOPOB, TPYOOIPOBOAOB OTOIICHHUS.

2. AKCOHOMETpHUYECKAs CXeMa CUCTEMbI OTOTUICHUS

3. Cxema TeruIoBOro myHKTa 3aHus

TUuTyAbHBIN JUCT KYypCOBOIO MPOEKTa O0POPMIISIETCS MO YCTAaHOBJIEHHOMY
obpa3iry.

3aaHue BbIJIACTCS PYKOBOJIUTEIICM.

B conepxannu mpuUBOASITCS HAMMEHOBAHUS CTPYKTYPHBIX YacTeld pabOThI ¢
yKa3aHHEM HOMEpa CTPAHMIIbI, C KOTOPOH HAYNHAETCS COOTBETCTBYIOIIAS YaCTh.

Bo BBenenum pgaercs oOImas XapakTepUCTHKA KypCOBOTO TIPOEKTA:
000CHOBBIBAETCSl AKTYaJIbHOCTh TEMBI; OMPEACIISIETCS 1IeJIb U 33J1auu, MOIeKAIIIHe
PEIISHUIO JUIS €€ JOCTH)KCHUS, OIMMCHIBAIOTCSA OOBEKT U MPEIMET HCCISIOBAHMUS,
WCIIOJIb3YeMble METObI U MHGOPMAIIMOHHAs 0a3a UCCIEIOBaHMUs, a TaK K€ KPaTKO
XapaKTEPHU3yeTCs CTPYKTYpa MPOEKTA IO TIaBaM.

OcHOBHasi YacTh JIOJDKHA COJEp)KaTh MaTepuan, HEOOXOMUMBIM st
JIOCTHKEHUSI TIOCTABJICHHOM II€JM W 3a/iady, pPeIIaeMbIX B MPOIIECCE BHITTOJTHEHUS

KYpCOBOTI'O IIPOCKTA.



OO0s3aTeNbHBIM  SIBIIICTCS JIOTHUECKAsh B3aMMOCBS3h MEXAY TJIaBaMUd U
MOCJEAOBAaTEIbHOE  Pa3BUTUE TEMbl HAa  NPOTSHDKEHUHM  BCe  padoOThI,
CaMOCTOATENILHOE M3JI0KEHUE MaTepualia, MpoBeJeHUE HEOOXOJIMMOIo aHaIu3a,
apryMEHTUPOBAHHOCTh BBIBO/JIOB, 000CHOBaHHOCTH MPEJI0KEHUI u
pekoMeHanuid. Tak ke 00s3aTeNbHBIM SBIISIETCS HAJIM4YM€ B OCHOBHOM 4acTu
KYpPCOBOI'O IPOEKTA CChUIOK HA UCIIOJIb30BAHHBIE HCTOYHUKH.

N3noxxenue BeaeTcs OT TPETHETO JIUIIA.

B 3ak/1104eHnH JIOTUYECKU MOCIEA0BATENBHO U3JIaratoTCs TEOPETUUECKUE U
MPAKTUYECKUE BBIBOJIbI, K KOTOPBIM MPUIIENT CTyACHT B PE3yJbTaTe BHIIOJIHEHUS
KYpPCOBOTI'O MPOEKTA. 3aKII0UEHUE TOJDKHO KPAaTKO XapaKTEpU30BaTh PEIICHUE BCEX
MTOCTABJICHHBIX BO BBEJCHUU 33/1a4 U JJOCTUKEHHUE LIEJIA KypPCOBOIO MPOEKTA.

Cnucoxk HCHoJb30BAHHBIX HMCTOYHHMKOB SIBJISIETCSI COCTABHOW YacCThIO
NpOeKTa U OTpakaeT CTEMeHb W3YYCHHOCTH paccMaTpUBAeMO MPOOIEMBI.
KonruecTBO UICTOUHHUKOB B CIIUCKE OMPEIEISAETCS CTyAEHTOM CaMOCTOSITENIbHO, HO
UX KOJIMYECTBO JOJDKHO ObIThb He MeHee 10. IIpu »Tom B crucke oOs3aTelbHO
JIOJKHBI MPUCYTCTBOBAaTh MCTOYHHMKHW, M3JAHHBIE B MOCJIEAHHE 5 JIET, a TaK ke
JEUCTBYIOIIME HOPMATUBHO-TIPABOBBIC AKTHI, CTAHAAPTHI.

OOyuaromuiicss ~ HECeT  TMOJHYK  OTBETCTBEHHOCTh 32  HAY4YHYIO
CaMOCTOSITETIbHOCTh M JIOCTOBEPHOCTh PE3yJIbTaTOB KypCOBOro MmpoekTa. B ciydae
OOHapyXeHUsI OIMOOK MPOEKT CHUMAETCS C 3aIUTHI 1JI1 JOPaOOTKH.

B npusioskeHnst BBIHOCUTCS BCIIOMOTaTENbHbIA MaTEPUAIL.

Mecrononoxenue oo0bekTa 0epercs u3 Tabnuibl 1. Bua cuctemsl oTorieHus
- TIpUHUMAETCSl JNBYXTPYyOHasi ¢ HWKHEW pa3Bojkoil. PacdeTHyro temmepartypy
OTOIMTEJIBHOTO MEPHOJIa sl OTOIJIEHUS U MPOJIOHKUTEIBLHOCTh OTOMUTEIBHOTO
nepuoaa ompejaessieTcss B npuioxkeHuu 1. [lnanupoBka u pasmepbl MOMEIICHUS

BBI6I/IpaIOTC$I Ha OCHOBC ITOJTYYCHHOI'O BapHWaHTaA.



Tabnuua 1 MecTo cTpouTebCTBA

IlepBasi 0yxBa pamuann

TI'opon

ApXaHrenbck

bapnayn

bnaroserienck

ActpaxaHb

Bepxosnck

Bnanusoctok

Bourorpan

Hpkyrck

Kanyra

Munck

MockBa

HoBocubupck

Pocros Ha Jlony

CaparoB

Canxkr-IlerepOypr

Kanuuunrpan

Kampimnn

OpenOypr

Ilenza

Camapa

JIunenxk

Ya

Biragumup

Boponex

Kpacnonap

Coun

banamos
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Pucynox 1 — [Ipoduis KHIOT0 TPEXITAXKHOTO 3/1aHUS



BapI/IaHTbl INIAHUPOBKH U pasMcpoB HOMel]_[eHI/Iﬁ THIIOBOI'O 3TaXKa
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2 O®OPMJIEHME KYPCOBOI'O ITPOEKTA

1. KypcoBoil MpoeKT JoJKEH ObITh MNPEACTaBICH PYKOBOIUTENIIO B
COpPOIIIOPOBAHHOM U AJIEKTPOHHOM BHUJIE.

2.  KypcoBoii mpoekT odopmiseTcss Ha CTaHAApTHBIX JUCTax Oemoi
oymaru dopmara A4. Ilpu HEOOXOTUMOCTH 1Jisi OPOPMIICHUS OTACTHHBIX CXEM,
Ta0JINILL, WJUTFOCTPALMK TOMyCKAeTCsl UCIOJIb30BaTh JIUCTHI hopmara A3.

3. TekcT KypcoBOro nMpoeKTa JOHKEH ObITh HCIIONHEH Ha KOMITBIOTEPE Ha
OJTHOM CTOPOHE JIKCTA ¢ ucmoib3oBanrueM peaaktopa WORD, mpudt — «Times New
Romany», pasmep mpudra - Nel4, MeXKCTpOUHBIM HHTEpPBal - MOJIYTOPHBIN.

WnmrocTpauyu v TabNHIBI MOTYT OBITh YEPHO-OEJIBIMU U B IBETHOM BApUAHTE.

4, Heobxoaumplii rpadudeckuit Matepuan opopmiasieTcsi B rpauaecKom
penakTope.
5. Tekcr KypcoBOro MpOEKTa paclojiaraeTcs Ha JIMCTax, coOoaast

CIEeayIOIKE pa3Mepsnl: jJeBoe nosie — 30 MM, npaBoe noJjie — 10 MM, BepxHee U
HIkHee o — 20 M. [Ipu nmevatu TeKCTOBOro Marepuana ciielyeT UCIOIb30BaTh
BBIPABHUBAHUE IIO [IUPHUHEN.

6.  Hywmepauus ctpaHull CKBO3Hasi, HAUMHAs ¢ TUTYIbHOTO JrcTa. Homep
CTpaHMIIbl HA TUTYJILHOM JIMCTE U Ha 33J]aH1U He cTaBUTCs. Homepa npocTaBistoTes
BHH3Y CTPAHULBI, [10 LIEHTPY.

1. Kaxnas rmaBa HaUMHAETCS C HOBOM CTPAHUIIBL.

8. 3aroyioBKH riaB U naparpadoB BBITTOJIHSIIOTCS MOTYKUPHBIM MIPUGTOM
MPONUCHBIMU (3ar1aBHBIMH) OYKBAMH C BBIDABHUBAHHUEM 10 LIEHTPY.

9.  Tekcr mpoekTa MOJKEH ObITh YETKHMM, 3aKOHYEHHBIM, IMOHSTHBIM.
Opdorpadus u myHKTyaus JOIKHBI COOTBETCTBOBATH ACHCTBYIOIINM MPABUJIaM.

10. TaOauipl U PUCYHKH pACTIOIATralOTCs OCIe YIIOMUHAHUS X B TEKCTE.

11. ®opmynsl cleayeT BBIAEIATh OTACIBHOM CTPOKOW  CIUIOIIHOM
HyMepaLueu.

12. T'padpuueckuit maTepuayn pacreudatbiBaeTcss Ha @opmare Al.

JlomyckaeTtcs pacreuatka Ha popmate A3.



13. Crnucok MCIONb30BaHHBIX MCTOYHUKOB PACIOJIaraeTcsl Mo angaBUTy
WM TI0 MEPE MCTIONB30BaHMS B TEKCTE.
14. TlpunoxkeHus HyMEpYIOTCs MO NOpsJKy apadbckumu 1udppamu. CioBo

«ITPMJIOKEHUE» pacrnionaraeTcsi B BEpXHEM MPABOM YTy CTPAHUIIBI.



PacuerHass yacrthb

1.Bb100p pacyeTHbIX NapaMeTPOB HAPY:KHOT0 M BHYTPEHHEr0 BO3IyXa

[Tpu IpOEKTHUPOBAHUN CUCTEMBI OTOIIJICHUSI HEOOXOAMMO Y3HATH MMApaMETPhI
BHYTPEHHETO W HApY)XHOTO BO3/yXa, ropoja, B KOTOPOM OyJeT HaXOAUTHCS
OTaIIMBaeMOE 3/1aHUE,

1) Jlns ompeneneHus mapamMeTpoOB HAPYKHOTO BO3AyXa HEOOXOAMMO
Bocrniosib3oBaThess CIT 131.13330.2025 «CHull 23-01-99 * CrpourensHas
kiuMarosiorus» (cM. [punoxenue 1 «PacueTHble KIMMAaTHYECKUE XapaKTEPUCTUKU
OTOIHUTEIBHOTO TIEPHOIAY).

2) IlapameTpbl BHYTPEHHETO BO3JlyXa B TOMEIIEHUU MPUHUMAIOTCS
CIEAYIOIIUMU

Kunas komuara: — t,= 20°C.
Kyxns: — t,= 19°C.

CoBMemEHHbIN cany3el: — t,= 24°C.
JlectHuma: — t,= 16°C.

Knanosaga: — t;= 16°C.

Yrnosas komHara: — t,= 22°C



2. TemJI0TEeXHUYECCKUE PACYET OrPaKIAAI0IIEH KOHCTPYKIMH
PaccunTpiBaeM CONPOTUBICHHE TEIUIONEPENauYd HAPYKHOM CTEHBl U

OINTUMAJIbHYIO TOJIIIUHY YTCILIANTCIIA

0

20 250 250 X | 125 20

Pucynox 1 - Hapyoicnasa cmena
Onpenensiem TpeOyemoe tepmuuecckoe compotuBienne ['COIl (I'pamyc-
Cytku otonutenbHoro Ilepuona).
reorn=z-t,-t,,,) (1)
['ne, Z - TpoAOKUTENHHOCTH OTOMUTENHLHOTO MTEPUOJIA, CYT
t; - BHyTpeHHsIs1 TeMIieparypa Bo3ayxa,’C
tep.on - CPEIHSIS TEMIIEpATypa OTOMUTENBHOTO Tieproa, °C

[Ipu momomm nosyuenHoro 3HaueHus ['COIl ompenensiem HOpMupyemoe
3HAUCHHE COINPOTUBICHMS TEIUIONEpeadl OTrPaKAAfoOIINX KOHCTpyKmuu R,
(M*%C/Br), metomom unrepnonsuuu (Ilpunoxenne 2)

Jlanee npou3BOAUM pacyeT TEPMHUUYECKOI0 COPOTUBIIEHUSI HAPYKHON CTEHBI.

B kauecTBe cocTaBa CTECHBI IMPpUHUMACM:

Kepamuuecknii myCTOTHBIA KUPIUY: A, = 0,7,3% oCr

[lITykaTypHas CTSKKa (necanaﬂ W3BECTHSKOBAs) : A, =081 B% oC ;
TennonzonsanuoHHbI MaTepuan (nmepiautodocdocens): A, = 0,05, B% oC
o m*-°C
Bosnymnas npocnonka: R, =016 2
m

Pa3Mepbl cTpouTenbHBIX MartepuasioB ykazaHbl Ha Pucynke 2 (Hapyxnas
CTEHA)
CocraBisieM ypaBHEHHE IMOJIHOTO TEPMUYECKOTO COMPOTUBJICHHS CTEHBI U

OIpeaACIsIEM TOJIIUHY U30SALMOHHOTO CJI0S U3 BBIPAXKCHUS .



R Uus. + cm 2
ﬁ“mm /IK,'I . 2‘143. ﬂ’cm ( )
1 1
R, =—+R+—
w="tR+= 3)

6 "
e, A — k03 GULUEHT TEIIONPOBOJHOCTH MaTepHana, Br/m2-°C
S - TOJIILIMHA CJIO0S, MM;
0 — KO3 GUIIMEHT TEIUIO0TAAYN OT BHYTPEHHETO BO3ayXa K
BHYTPEHHEHN MOBEPXHOCTH CTEHBI, o = 8,7 B1/m?-°C.
0o — KO3 (PUIIMEHT TEII00TIa4H OT HAPY>KHOM CTEHBI K HAPYKHOMY
BO3JIYXY, 0y = 23 B1/M?-°C.
HpuMeuaHue: ons npocmomsl pacuema, pekomeHOyemC}l paccuumanmos cHavaula R ona

Kasicootl oepasicoaroujeli KOHCMpYKYuu no omoeibHoCmu (WmyKkamypka, KUpnuy), a nocie yice

onpedeﬂﬂmb MOoJWUHY mMenoOU30JAYUOHRHO2O CN1OA.

[Tomy4yeHHOE 3HAYE€HHE TOJIIMHBI OKPYIJISIEM JI0 LIEJIOTO Yncia K npumMepy 10
nnu 20 cM.

Ilocne pacyera IOIHOTO TEPMHUUYECKOTO COINPOTUBIICHUS CPaBHUBAEM
IIOJIyYEHHOE COINPOTUBIIEHHE C HopmupyembiM conporusieHue ['COIl, ecmm
CYMMapHO€ CONPOTUBIIEHUE O0JIbIlIE HOPMUPYEMOTO, TO PACUET BBINOJIHEH BEPHO

R>Rrcon

Hopmupyemsbiii  TeMmeparypHbIi — Iepeman  MEXAy  TeMIepaTypou
BHYTPEHHEI0 BO3JyXa U TEMIIEPATYPOU BHYTPEHHEN MOBEPXHOCTH OTPAXKIAOLIECH
KOHCTPYKIIMU JOJDKEH ObITh He Oosiee 4°C. Haxoaum TeMmmeparypHbIN Tepernas
MEXKIY TEMIIEPaTypOl BHYTPEHHETO BO3JyXa U TEMIIEPATypOW Ha BHYTPEHHEU

MMOBEPXHOCTH CTEHBI, AtH.

R:n'(te_tn):At:n'(te_tH)oC (5)
At-a, R-a

5

['me, N —ko3PPUIKEHT, yYUTHIBAIOIINNA OTHOLIEHUE OTPaXK1at0IIe KOHCTPYKIUU

K Hapy>KHOMY BO3AYXY



ty — Temmeparypa Hanbosee X0JI0THON MSATHTHEBKHY;

t, — TeMriepaTypa BHyTpH nomenieHus, npuaumaercs 20°C

Eciu Al<4, 1o ciemoBarenbHO OTpaKaaromias KOHCTPYKIMS IOCUYMTaHA
BEPHO.

Onpenenum KodQPUITUEHT TeTIONEpeaauu:

1
K= B e (6)

OmnpenensgeM CONPOTUBIEHUE TEIUIONEPEAAaYd COBMECTHOM KpOBIHM U3
MHOTOITYCTOTHOH eJ1€300€TOHHOM TUTUTHI U OMPEIeIIeM MaKCUMAIIbHYIO TOIIUHY

YTCIINTCIIA.

a) 6)

1 0.04]
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Pucynok 2 - MHoronmycroTHasi 0eTOHHAs IJIUTA

Omnpenensem tpedyemoe Tepmuueckoe conpotusieHue ['COIl (I'pagyc-
Cytku otonutenbHoro Ilepuona).
rcon=z-t,-t,,,) (7)
ITpu momomm nonydenHoro 3Hadenust ['COII ompenensem HOpMHUpyeMOeE
3HAUCHHE CONPOTHBIICHUS TEIUIONEpeladl OrpaXk1alomux KoHerpykuun R,-”
Jlamee  HaxoguM  TEPMHYECKOE  CONPOTUBIIEHUE  MHOIOIYCTOTHOM

Ke1e300€TOHHON IMIUTHl U ONTUMAJIbHYIO TOJIIMHY YTEIUIUTENs, HO 0e3 yuéra

TUAPOU30JALIMY, BBIPABHUBAIOLIECTO CJIOS W napousoisinuu. g ynpoiieHus



pacdy€ToB KPYTrioe OTBEPCTHE KEIe300€TOHHON TUIMTHI MPUHUMAEM PaBHBIM TIO

IUIOIIAAN KBAJIPATHOMY.

.d? 0,167 (8)
o |7od® _ [314-006° o,
4 4

Tak kak IUIMTa HMCHOJB3YETCA CTAHAAPTHAs TO BCE IUIOMAAN CEYECHHH
npUHUMaroTcs U3 pucyHka 2 (b)
OmnpenensieM TepMUUECKOE CONTPOTUBIIEHHUE IS ceueHus «[—D»:

_ 2:0 20 (9)
-1 _ o m°C
R - + Rgos.np /Bm

6.

['ne, 6, - TonuuHa cios (MpUMeHsTCs 0e3 yueTa KBaJpaTHOTO OTBEPCTHS) MM

As — KO3 (HULIMEHT TermIonpoBogHOCTH OeToHHOM HTH 1,92 BT/M°C;
Reos.np — TEPMUUECKOE COMTPOTUBIIEHUE BO3AYITHOM mpocioiku 0,15 M2°C/BT.

Hns ceuenus «II-1I», onpenenseM TepMUIECKOE COIPOTUBIICHUE:

1) 20
n-n _ 9% ye°C
R _16 ' /Bm1

Cormacao CHull 23.02-2003 «TennoBast 3ammura 34aHU ONPEACTACTCS

(10)

TCPMHUUCCKOC COIIPOTUBJICHUC I1APAJIJICIIBHOC TCINIOBOMY IIOTOKY:

F+F+.+F 20 (11)
n_ M 2 n u°C
"= Fl FZ Fn ém
L+ 24+
Rl RZ Rn

I'me Fi; F2 ... Fy— momanu paccMaTprBaeMbIX y4aCTKOB.
Ri; Rz ... Ry — Tepmudeckre cONpOTUBIICHUS PACCMATPUBAEMBIX YUaCTKOB.
Tenepb HEOOXOAUMO pA3ACNIUTHh IUIUTY MEPHEHIUKYISIPHO TEIJIOBOMY
MOTOKY Ha TPH 30HBI, CIEI0BATENbHO, | U 3 TIOCKOCTh OYAYT OJHOPOIHBIMHU, a 2
OyZeT HEOHOPOIHOM, COCTOAIIEH U3 TOPU3OHTATHLHOM BO3IYIIHON MPOCIONKU H
1051 XKene300€eToHa.

Tepmudeckoe compotuiieHre 1 u 3 cios onpenensercs o Gopmye.

_ _ 56 20C (12)
R =Ry _Z’M é’m



CpenHee TEepMHUYECKOE COMPOTHBICHHUE BTOPOTO CJOSI HAXOMUTHCSA TIO
dbopmyie
R, =R, = F+F2 wecs (13)
R 'R,
Jlanee HaxoauM oOIllee TEPMUYECKOE COIMPOTHBICHUE B HAIPABICHUH

HEPIIEH IUKYIIAPHOM TEILIOBOMY IIOTOKY.
20
R =R, +R, +R, ¥ °C/ - (14)

TGHGPB HGO6XOI[I/IMO HAWTU IIOJHOE TCPMHUUCCKOC  COIIPOTHUBIICHUC

MHOT'OMYCTOTHOM K€J1€300€TOHHOM TIITUTHI.

R +2-R* 2 (15)
C
Rior = ém

non

CocraBnsiem YPaBHCHHC IIOJIHOI'O TCPMHUUCCKOI'O COIIPOTUBJICHUA
MCPCKPBITUA K OIIPCACIIMM TOJIMHWHY U30JLIHUOHHOIO.

5 2 (16)
oep _ Zus. m°°C
Ry = 0 4 Ry C/.

us.
ITocne HaXOuM TCPMHUYCCKOC  COIMPOTHUBJICHHUC IINIMTBI C  YUYCTOM

HU30JIAIUOHHOTIO CJI0A

R-—1 4R +5”3+L,M2°C/ (17)
) a, Bm

us

HaxomuM TemmeparypHbI mepenajg MeXIy TEMIIEpaTypod BHYTPEHHETO
BO3/lyXa U TEMIEepaTypoil Ha BHYTPEHHEN MOBEPXHOCTU CTEHbI At.(JJOJKEH OBITh HE

oombie 3°C)

R:n'(te_tn)oc (18)
At-a,

Teneps onpeaenum ko3 PUIIEHT TerIonepeaaun

_1p 19
K = ’%ZOC' (19)

R



OmnpenensieM CONPOTUBIICHUE TEIIONEpeaaun Oecuep1adHOro NepeKPhITHS U
paccUMTaTh HAMMEHBIIYIO TOJUIUHY YTEIUIUTENS ISl OTAIUIMBAEMOTO MOMEILEHUS

06HICCTBCHHOI‘O Ha3Ha4YCHMHA.

5 ] R

—a—————
I /] Bozdyuras npochouka |7 17| R
R e
3 \
3 2 S

Pucynok 3 - becuepnaunoe nepekpseitue. [lotonok.
1-06a cnos monu, 2—wmykamypka noopanku, 3—napousonayus, 4—meniousonayus, 5—

obpeulemka u3z 00Cox.

Paccuntaem Tpebyemoe Tepmuueckoe comnpotuBienne ['COIl (I'pamyc—

Cytku OronutensHoro Ilepuoga) u ompenensseM HOPMUPYEMOE 3HauyeHUE
COIPOTHBIICHHS TEIUIONepeaade OrpakAalomnx KoHCTpykuuii R, meromom

I/IHTepHOHﬁHI/II/I.
recon=z-{t,-t,.,,) (20)

I[JIH IMPOCTOTHI pacdycTa ONnpCcACINM TCPMHUUCCKOC COIIPOTHUBIICHUC KaXKI0T'O

11051 10 OTAETBHOCTH (R yep, Ryep-2, Rury Rroms), HCTIONB3YsT hopmyiy:

el Mzo%m. (21)

KoaddummuenT rermonposogunoctu nepesa 0,23 Bt/m-°C

Koaddumuent remnonpoBognoctu mtykatypHaoi noapanku 0,52 Bt/m-°C

Koaddumment remnnonposognoctu ciost Toau 0,17 Bt/m-°C

TepMudeckas CONPOTHBIICHHE BO3AYIIHOM mpocnoiiku 0,142 m?-°C/Bt

[locne pacuera CONPOTHBICHUU KaXIOTO CIIOSl, COCTAaBJIIEM IOJHOE
ypaBHEHHE  TEPMHUYECKOTO  COMPOTHBICHHUS, W  ONpEAeNseM  TOJIINHY

HN30JIIOUOHHOI'O CJIOA.

moJb

02 5H3- 2o 22
Rmpp = R()ep.l + R{)ep.Z + Rmm + ﬂ, + R + Reo3.np. ! M C/Bm ( )



Teneppr HE0OX0AMMO paccyuUTaTh TEPMUUYECKOE COMPOTHUBIECHUE C yUETOM

BBIOPAHHOM TOJIIIMHBI U30JILUOHHOTO CJIOS

R-—2+R,_.+R_,+R_+R +R_+R 4% (23)

dep.1 dep. mob 603.1np.

OmnpenenseM Kod(pPUIUEHT Terionepeaadn

Kz%’B%ZOC. (24)



3.0mnpeaesieHue TEMI0NOTEPb 3AAHUSA

[IpousBeneM pacuer TEIIONOTEPh NOMEIIeHHs (yrioBas KOMHATa). 3a
PAcUYETHYIO TEMIEPATypPy BHYTPEHHETO BO3ayxa npuauMaem 22°C

OO11ue TeronoTepyu NOMEIICHNUS PACCUUTHIBAIOTCA 110 (hopmyIie:

Qom = Qozp + Quie) + Qoim, (Bm) (25)

I'me, Qorp — OTEPU TEIUIA UEPE3 HAPYKHBIE OTpaXieHusl, BT;

Qu(s) — IOTEPHU TEIUIA HA UHPUIIBTPALIMIO HAPY>KHOTO BO3yXa UM BEHTWISALIUIO;

Qs — ObITOBBIE TerutoBblienenns, (B1/ m-°C)Br.

Tennonorepu yepe3 Hapyx)Hoe orpaxaeHue (Qorp) HAX0IUM 1O HopMyie:

Q,, =KF(t,~t,)-n-+ ) (26)

Ine, K- xoapduument remmonepenaqu (Br/ m-°C);

F — miomas TermoTepsromeii KOHCTPYKIUH, (M),

t, — pacdyeTHas TemMIeparypa HapyKHOTO Bo3ayxa, °C;

N — XapaKTepUCTUKA OTPAXKACHUS IO OTHOIIECHUIO K HapYXKHOMY BO3IYXY,

kotopast onpenensercs nmo CHull 2302-2003 «TemioBas 3ammura 31aHUD)

(ITpunoxxenue 3);

B — KOOPPUIMEHT, YYUTHIBAIOIINKA JIOTIOJHUTENBHBIE TEIUIONOTEPH Yepes3

OrpaX/IeHUs (CTOPOHA CBETA).

[Tpu pacuere muIoNMaaM TETUIOOTPAKIAFOIICH KOHCTPYKITUH, TUIOMIAAh CTCHBI
Oepetcst ¢ BeIYeTOM ImIomaau okHa (Fe-Fop).

Koaddunment nomnpaBku CTOPOHBI CBeTa OEpeTCsi B COOTBETCTBUM C

pUCYHKOM 4
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PI/ICyHOK 4 - Benu4uHbI 1106a1301< K OCHOBHBIM TCIUIOMMOTEPAM B 3aBUCUMOCTH OT OPUCHTAlUU

OrpaXJICHUA 10 CTpaHaM CBETa

npumeyanue: Ko3gpuyuenm nonpasku Ha CMOPOHY c8ema y Noaa U YepOauH0o20 NepeKPblmusl

6cee0a paseH 1.

briToBBIE TETLIO BBIACJIICHUA PACCUYUTBIBAKOTCA 110 (1)0pMYJIe
=10- 27
Qﬁbzm 10 F K ( )

I'ne Fx — mmomaas moja B IOMEIICHUH

TemmormoTepr Ha  HarpeBaHHWE  HAPYXKHOro Bo3ayxa B 00béMe,
00EeCIICUHNBAOIIET0 MHHHUMAJIbHBIH HOPMATHUBHBIM BO3AYXOOOMEH B JKHJIBIX
KOMHAaTax orpesessieM mo Gopmyne:

Q,=028-L-cop,-(t —t)F (28)

['ne, Ls - HOPMHUPYEMBII Pacxo BO3yXa OnpeeseMblil U3 pacdera 3 M°/4 Ha
1 M? MIOIma M JKUIBIX MOMEIIEHUH M KYXOHE;

C — yaenbHas TEIIOEMKOCTh Bo3tyxa, ¢ = 1,005 (x x/kr °C );

P - IIOTHOCTH HAPYKHOTO BO3YXa.

L, 38 (29)
" 273t
F.« — Inomaas ®uaoi KOMHATHI.
KonunyecTBo Temia Ha HarpeBaHUE HAPYKHOT'O BO3/yXa, MOCTYNAIOUIETO B
MOMEIICHHS KWJIBIX W OOIIECTBEHHBIX 3AaHUM myTeM uHmibTpanuu Q,, BT,

CJIeIyeT ONpPEAeNTh Mo (HhopMyJIe:



I'ne

I'ne

I'ne

I'ne

Q =0278-G -C-k~(t.;—tﬂ)’B (30)

)
Gi- pacxon UWHOWIBTPUPYIOMIETO BO3JIyXa dYepe3 OrpaKIarolIue
KOHCTPYKITUH 3[IaHUs, KI/4;

C - y/ielIbHasI TETUIOEMKOCTb Bo3yxa, paBHas 1,005 kJlx/(kr:°C);

K- KOdQQUIMEHT ydyeTa HarpeBaHUs WHOUIBTPUPYIOLIETOCS BO3ayXa

BCTPEYHBIM TEIJIOBBIM IMOTOKOM, paBHbIN (,7- /ISl CTHIKOB MaHeNel U OKOH

c TpoilHbiMH TmieperuieTamu; 0,8- IS OKOH M OaJIKOHHBIX JBEpEd C

pa3JeNbHBIMH TIeperieTaMu; 1- Uisi OKOH C OJMHAPHBIMU U CHApEHHBIMH

IICPCILICTaMMU,

F. A i0,67
G, :0,216Z'Rp (31)
u , Kr/4,

F - miomaas Hapy>KHbBIX OTPaKIAl0IIUX KOHCTPYKIUNA, COOTBETCTBEHHO, M?;
Ru - compotuBneHne BO3ayXonpoHuIaHuio, npuaumMaemoe o CHull,
2/3
1 Api
Ru = 13 (32)
ungh.ox.08 Py

Ap. — .
I paBHOCTB JAaBJICHHUHU 110 pa3HI>Ie CTOpOHI)I BOBI[}IXOHPOHI/IHaeMOFO

AJIEMEHTA 3aHUS;

Ruspocs — CONPOTHBIEHHWE BO3AYXONPOHUIIAHUIO COOTBETCTBYIOIIETO
orpaxaenus 10 xr/m? 4

Apl - pacueTHas pa3HOCTb MEX/Ty JIaBJICHUSIMH Ha HAPYKHOU U BHYTPEHHEH
IIOBEPXHOCTAX  OrPaKJAIOIIUX  KOHCTPYKLMH  COOTBETCTBEHHO  Ha
pacueTHOM 3Taxe rmpu Apo=10 IIa.

Ap, =981-(h. . -h ) p, -127)+14-(B-V)? 18+h,
D, N, -, 121 +14-(B-V)*- p, o h 1, (33)

Ny..x — BBICOTA YCThSl BHITSDKHOW IAXTHI HAJl YPOBHEM 3€MIIM, M (BBICOTA
3MaHUs N KOIMYecTBa dTaxen + 1,5 m);
hn — BBICOTA MLEHTpPa pPAacCCMATPHBAEMOIO DJIIEMEHTA OIPaKICHUS B

3aBUCHUMOCTH OT dTaXa HaJ YPOBHEM 3€MIJIN,



B — mnonpaBouyHBI KOA(D(PUIMEHT, YUWUTHIBAIOIIMI HECOBMAJIECHUE BO
BPEMEHH TMPHUHATHIX B pacuyeTe CKOPOCTeM BeTpa U TeMIepaTypsl
HapyxHOro Bo3ayxa (st EBpomeiickoit yactu Poccuu, pacnosiokeHHOU
ceBepHee 52° c.m., W IEHTpalIbHBIX paifoHoB Cubupu p=0,6; s
npuOpexHbIX paiioHoB [Ipumopckoro kpas B=1,2; 1yt OCTaNbHBIX pallOHOB
CHI B=1);
V — pacueTHas CKOpOCTh BETpa, V=5 M/c.
ITocne Toro kak Mbl paccuntanu Qs u Q, HE0OX0AMMO BHIOPATh HAMOOJIBIIICE
U3 OTUX JBYX 3HAYCHWM W 3aHECTH B TalOJMIy 6, a mocie CyMMHPOBAaTh C

OCTaJIbHBIMH TCIUIOIIOTCPAM.

ZQ = Qu(s) + Qozp - Qabzm! Bm (34)

Ta6numa 6- Pacuet Teronoreps 3aanus (Ilpunoxenue 7)



4. KOHCTPYKTHBHOE pellieHye Mo cucreMe OTONJIEHH S

B cooTBercTBMM C 3amaHMEM NPOU3BOAUM KOHCTPYUPOBAHUE CHUCTEMBI
OTOIUIEHMs. B cucrtemMax OTOIUIEHMs MOJAronias MarucTpaib PACHOJIaracTcs
HUKE WIM BBIIE (3aBUCUT OT Pa3BOJKU CHCTEMbl OTOIUICHUS) KHUJIOTO
MIOMEIIEHUs, U Topsyas *KUJIKOCTh IMOCTYMAET B MOJAIOUIYID) MArucTpalb U
MPOJIOJDKACT ABUKEHHUE TIO PA3IMYHBIM CTOSIKAM K OTOMUTEIBHBIM PUOOpaM.

Crosiku pa3MmerniaeM ¢ TaKuM pacd€ToM, YTOObI HarpeBaTelbHble MPUOOPbI
0 BO3MOXKHOCTH pAaCIMOJIaTaIuCh MO 00€ CTOPOHBI CTOSIKOB, U YTOOBI
HarpeBaTelIbHbIe MPUOOPHI CMEXHBIX MOMEIIEHUN, UMEIN CaMOCTOSITEIbHBIC
MTOJIBOJIKH OT CTOSIKOB.

TeroBo NMyHKT pa3MeniaeM B IMOJBaJbHOM NOMEIICHUU JIECTHUYHOU
KJIETKU. B JIECTHUYHBIX KIIETKaxX IIPEIyCMATPUBAEM OTACIbHBIE CTOSKHU.

BriOepem Mapky  HarpeBaTelbHOTO  MpUOOpa,  3aloOpHYIO 51
PEryJIUpPYIOIIYI0O apMaTtypy. YCTaHOBUM OHMMETANIMYECKUE CEKI[MOHHbBIC
pazuaTopsl MapKu PBC-500 co CIEAYIOLINMU TEXHUYECKUMHU

XapaKTEepUCTUKAMM:

Xapakrepuctuku paauaropa PCb-500

HaumeHoBaHMe TOKa3aTeIeH ! ‘
PBC-500 R i
M MX Pa3MepHOCTh FAr |
I"abGapuTHbIe pa3Mepbl, MM. '
MOHTa)KHas BeIcoTa Hy BBICOTA :
H " 500x578x100x80 | | |
s | x|
rny6ouna B, mmna L/ |
HomunansHBINH TENI0BOM

MOTOK qHy (¢ y4ETOM KC-

@____ ——— @ !g

o 0,195 \
TUTyaTallMOHHBIX UCIIBITAHUH ), . |
kBT i _!__ ,1_}_ 1|
TemnomnoTHOCTS (10 AJIUHE 2438 L | L
ceknun), Br/m
IInomane Hapyx)HOM 048

HOBEPXHOCTH fc, M2
Koaddumment remmonepenaan
IIPY HOPMAJIbHBIX YCIIOBUSIX 5,8
Ky, BT/(M*°C)
Macca (6e3 yuéra Macchl

Pucynok 5 - ['abaputHble pazmMepsl

panuaropa «Cantexnpom bM»

mpo0OoK), He Ooree, KT 2,7
VY nensHas macca (0e3 yuéra
Macchl IpoOoK), He Ootee, 13,85

Kr/kBT
OO0BEM BOIBL, 1 0,23




Paguatop COCTOMT M3 CTaJBHOTO 3aKIaJHOrO JJeMEHTa (Kapkaca),
OMBIBAEMOT'0 M3HYTPU TEILUIOHOCHUTENIEM, U HAPYKHOT'O JIUTOTO MOJ JABJIECHUEM
opeOpeHusi U3 BBICOKOKAUECTBEHHBIX aJIOMUHHUEBBIX cIUIaBoB. Kapkac
U3TOTOBJICH U3 CTaIbHBIX TPYO 20X2 MM, BBIMOJHSIONIMX POJb BEPTUKATIBHBIX
KOJIOHOK OPUTHHAJIBHOU (DOPMBI, M 3JIEKTPOCBAPHBIX IEIBHOTSHYTHIX TpYO 38x4
MM, 00pa3yolUX FOPU30HTAIBHBIE KOJIEKTOPBI, CBAPEHHBIX MEXAY c000il B
Cpele CMECH aproHa M YrieKucaoro rasa. [Ipu 3Toll KOHCTpyKIMH, BO-IIEPBBIX,
UCKJIIOYAEeTCsS KOHTAKT TEIJIOHOCUTENS C AIFOMUHUEBBIM CIJIABOM, OTCYTCTBYIOT
YCIIOBUSI 3JIEKTPOXHUMHYECKOM KOPPO3UHU, UYTO OMNPENEseT JO0JITOBEYHOCTh
npudopa, BO-BTOPBIX, OpUTHHANIBbHAS (PopMa PpOHTATBHBIX ATFOMUHHUEBBIX pEOEp
U BEPTUKAJIBHBIX KOJIOHOK OIpEAesieT BBICOKYIO 3((PEKTUBHOCTH MU
CTaOMJIBHOCTh TEIUIONEpeaaul M YJIy4dllaeT TMIMeHWYHOCTh Hpubdopa H, B-
TPETbUX, OOECleUnBaeTCsl HAAE&KHOCTh WU TEPMETUYHOCTh IpU COOpKEe U

MEePErpynInupoOBKE PaAUaTOPOB.



S5.0npeaeieHue NOBEPXHOCTH HATPEBA OTONMUTEIbHBIX
npudopos
Paccmotpum Ha npumepe paHee paCCYUTaHHOTO MMOMEIIEHUS.

[Inomanes HarpeBaTeIbHOM  MOBEPXHOCTHM  OTOMMUTENBHOrO  IpubOOpa

ornpenensieTcs no popmyie:

Q.
A_(—rtcw_ () K BB, (35)

I'ne, Qnp — TeroBas Harpyska npudopa, Br;(o0ume tennonorepu B KOMHATE;

t cp.up. — CPEIHSS TEMIIEpaTypa TEIIOHOCUTENS B Tpudope, °C ;

1 — nompaBo4HBIM KOA(PIUIMEHT, YUMUTHIBAIOIIUM CIOCOO YCTaHOBKHU
npudopa npumensercs ot 1,06 mo 1,11,

B2 — mompaBoYHBIA KOIPGUIMEHT, YYUTHIBAIOUIMN OCTHIBAHUE BOJBI B
TpyOax; HpH OTKPBITBIX TPYyOONMPOBOJAX  BOJSHOTO OTOIUICHUSI B CpEeaHEM

npuHumaetcs ot 1,03 — 1,05;

K — ko3¢ dunment tennonepenauu npudopa, K = 35,8 (B% 2 00 ).

Cpennsisi TeMiiepaTypa TEIUIOHOCUTENS B MpUOOpe HaxoauTes 1o Gopmysie:

t,+t,,

tcp.np. == 2 (36)

['ne, t. — pacyeTHas Temmneparypa ropsiueii BojsI B mpudope, t. = 95°C;
t,s — pacueTHas TeMIiepaTypa oOpaTHOU BobI B ipudope, tos = 70°C ;

ITocne pacuera hopmysl () onpenessieM OpUSHTUPOBOYHOE YUCIIO CEKIIMH B

OTOIMTEILHOM TpHrbOpe:

A
n=-—
a

(37)
['ze, @ — mI0omaas MOBEPXHOCTH HATPEBa OHOM cexuun, a = 0,48 (m?);
YCTaHOBOYHOE 4YHMCIIO CEKIMM OTOIMUTEILHOTO MNpUOOpa OIpeneseM Io
dhopmyie:
Nyom = n-f; (38)
I'me, Pz — KO3pGUUHUEHT YUYUTHIBAIOUIUMN HU3MEHEHHUE KO3 pUIMEHTa,

TeIuIonepeaaY Mpruoopa B 3aBUCHMOCTH OT YHCJIa CEKITUH B HEM JI0 5 ceKIuH P3 =



0,95, mpu 6-10 cextmu Bz = 1, mpu 11-20 cexrum B3 = 1,05, cBoime 20 cexnum B3 =

1,1;

H KOJIMYCCTBAa CCKIINN

JlaHHBIE pacyeThl JJIs KaKA0M KOMHATHI CBOJSATCS B OOIIYIO TaOIUIly

Tabnuna 7 - OnpeneneHue MOBEPXHOCTH HArpeBa OTOMUTENIBLHBIX TPUOOPOB

Ne momerieHust

1 stax
N
Qco,Br | F,m? | Y€

EKIH

Ne momernenus

2 3Tax
N
cT
Qco,Br | F,m2 |7
CeK
Ui

Ne momerenns

3 srax
N
yer
Qco,Br | F,M? | cek
iV




6 MuapaBanyecknii pacyeT cCUCTEMbI OTONJIEHUS

I'mapaBauyeckuii pacyeT CHUCTEM BOISHOIO OTOIUIGHHSI COCTOUT B
OMpENICICHUH TUAMETPOB TPYO, MOABOISAIIUX K KaKIOMY OTOMUTEIbHOMY ITPUOOpY
HEOOXOJMMOE KOJMYECTBO TEIIOHOCUTEN IO/ BO3JIEWCTBHEM PacyeTHOIO
HUPKYJISLIUOHHOTO JIABJICHUSI MPU M3BECTHBIX TEIUIOBBIX HArpy3kax y4acTKOB U
JUTMHAX 3TUX YY4aCTKOB — OTPE3KOB TPYO C MOCTOSTHHBIMU PACX0JIaMU U TUAMETPAMHU.

['unpaBnuyeckuil pacyeT CUCTEM BOJSHOIO OTOIUICHHS MPOBOJSAT B
CJIEIYIOLIEM MOPSIJIKE:

1. BpruepurBaeM NPUHLMIUAIBHYI0 aKCOHOMETPUYECKYIO CXEMY CHCTEMBI
OTOIUICHMSI, TUIaHBI TOJBajia THUIIOBOIO ATaxka. Ha 1aHHYy0 cXeMy HaHOCHM
TEIUJIOBBIC HATPY3KHU Ha MPUOOpax, Ha CTOSIKAX U OTBETBJICHUSX K CTOSIKAM, KOTOPbIE
MIPOHYMEPOBBIBAEM HA ILJIAHAX.

2. OnpegensieM pacyeTHbIe HIUPKYJSIIIUOHHBIE KOJIbLA (Hanboiee yAalIeHHOE,
HamOoJiee OyM3Koe M Haubosee Harpy>KeHHOE). 3a TJABHOE IUPKYJIAIHMOHHOE
KOJIBI[O CUCTEMbI TPUHUMAEM HauboJiee Harpy>KeHHOE.

3. Pa3OuBaeM rinaBHOE MUPKYISAIMOHHOE KOJIBIIO HA YYACTKH.

4. OnpenensieM pacxod BoAbl G Ha Ka)XJOM y4dacTKE U3 pacyeTa TEIIOBOU
Harpy3Ku Ha JaHHOM Y4acCTKe:

36-Q,
) )

I'ne, Qyy — TEmIOBas Harpy3Ka Ha y4actke, BT;
C — yJenbHas MaccoBas TeII0eMKOCTh BObI 4,19 kJIx/kr °C ;
t. — pacueTHas Temmneparypa ropsiaeit Bojsl B mpudope, t. = 95°C;
t,s — pacueTHas TeMriepaTypa oOpaTHOU BojbI B ipudope, tos = 70°C ;
5. Ilocne Toro kak Mbl Hauu G Ha ydactke, ¢ nomoibio [lpunoxenus 4
HaxO0JIMM CJICAYIOIINE JaHHBIE:
R — yaenbHble noTepu naBieHust Ha Tpenue [1a/wm;
d — auameTp TpyOompoBoa (IMAMETp BCETa JOJDKCH YBEIMYUBATHCS HIIH
YMEHBIIATHCS B 3aBUCKMOCTH OT TPYOOTPOBO/Ia MOJAOIINN UITH OOpaTHBIN);

V — CKOpOCTh JBMKEHHS BOBI B TPYOOIPOBO/IE



L — nmHa pacyeTHOro y4acTka;

6. /lanee MbI C MOMOIIBIO CKOPOCTH OTpeesieM JUHAMHUECKOe JaBieHue Pg
¢ nomouibto [Ipunoxenus 5.

7. KoaduumeHT MeCTHBIX COMPOTUBICHHH Y ( HAXOJUM C TMOMOIIBIO

[Tpunoxenus 6.

IIpumeuanue - yuumui8aomcs 6ce 21eMeHmovl Ha OGHHOM yyacmke K npumepy. Paouamop

0BYXKOLOHHBL, MPOUHUK Ha omeemeéneHue, unu sce omeoo Ha 90° enezantoe cycenue.

8. Ompenensiem compotuBieHue o juymHE R, mpowsBeneHune ynenbHBIX
NIOTEeph JaBJICHNs Ha TpeHue R Ha mHy pacdeTHoro ydactka l.

9. C nmnomompio Kkod(h(uIIMEeHTa MECTHBIX COMNPOTUBIECHUU Y ( U
JUHAMHUYECKOro JAaBiieHus Pg HaiineM Z.

10. ITocne yero Ml HAXOJMM PAacUYeTHOE MUPKYISAIUOHHOE naBieHue RI+z,
MIOCJIE YEr0 CYMMHUPYEM BCE JIABJICHUS HA yYacCTKe.

[TosryueHHbIe 3HaUE€HUS CBOJIUM B TaOJIUILy THJIPaBIMYECKOTO pacyera.

Tako# ke pacyeT MpPOBOJUM JJIA CaMOr0 OJIM3KOr0 y4acTKa OT TEIJIOBOTO
IYHKTA, ¥ TaK )K€ CyMMHpYeM 3HadeHus RI+z.

11. TIpousBenem yBs3KYy JaJIbHETO U OJMXKHETO y4acTKa CUCTEMbI OTOILIICHUS
o ¢opmyie:

2Rooanvnez — XR66aucHeE2
2Rooanvnez

-100% < 15% (40)

Ecnu monydenHblii mpoueHT meHblie 15%, TO TuapaBIMdecKuil pacyer
BBITIOJTHEH BEPHO, €CIM OH oOKazajics Oombiie 15% To creayeT Npou3BecTH
MOBTOPHBIN TUIPABIMYECKUN PACUET C UCIOJIB30BAHUEM JAPYTUX JUAMETPOB.

Bce momydennwsie pacdeTsl (IadbHEro M OJMKHETO YYacTKOB) CBOJSITCS
oO1yro Tabnuiry 8.

Tabnuua 8§ - Pacuer upKyJISIIIMOHHOTO KOJIBIIA.

Ne Q, G, LM d, Vv, R, RI, 3¢ Z, RlI+z, | Pg | amc
Bt | kr/u MM m/c | [Ta/m | Tla I1a IIa |Ila

HMC — HanmeHoBaHME MECTHBIX COITPOTUBIICHUMU.



7. Ilondop u pacuer 000pyI0BAHNA y3JI1a BBOAA

Pacuer 9JICBATOPHOTO Yy3JIa CBOAWUTCA K OIIPCACICHUIO OCHOBHBLIX CTO

napaMeTpoB: Kod(h(uilMeHTa CMeIIeHus, IuaMeTpa TOPIOBUHBI, TUAMETpa COILIa,

10 KOTOPBIM HO,ZI6I/IpaI-0T OCHOBHBIC Pa3MCPHI 3JICBATOpPA. Pacuer CBCICH B Ta6JII/ILI€

Pacuer QJICBATOPHOI'0 y3Jla CBOAUTCA K OIIPCACICHUIO OCHOBHBIX CI'0O

ImapamMCTpPOB: KOB(i)(i)I/IHI/ICHTa CMCHICHUA, THaMCTpa I'OPJIOBHUHLBI, TUAMCTpPaA COILIA,

110 KOTOPBIM MOIOMPAOT OCHOBHBIE pa3Mephl ieBaropa. Pacuer cBeneH B Tabauue

Tabmuma 7.1

ctanbHOro tumna 40c100k Ha Py < 1,6MIIa.

- OCHOBHBIE XapaKTEPUCTHKUA BOJOCTPYMHOIO 3JeBaropa,

Ne HanmenoBanue dopmyna Ennaunna IMpumep
n/m H3MepeHns

Pacuetnas Temneparypa

TEIUIOHOCHUTENS B T °C

TEIJIOBOU CETU — 1t

Pacuernas Temneparypa

TETUIOHOCHUTEJS B tr—to C

CHCTEME OTOIJICHUS

PacueTHsIii pacxo Boabl

Gcn(:'r /94

B CUCTEME OTOTIICHUS

TpeOGyemoe naBneHue P -KTIla

Pa3BUBAEMOE 3J1€BATOPOM ! 1kITa-10=10000I1a

Koaddurment

MOAMEIINBAHUS 150-95

(MHKEKIMHN) 95—-70 ’

TCIIJIOHOCHUTECIIA

PacueTHsiil tuamerp

TOPJIOBUHBI 3JI€BAaTOPA MM =11
(cwm. puc.)

IIpunsT smeBaTop (cMm. MM

Tab1.) Nel
PacuertHslil 1uamerp _ drop - 15 47
coma R q 1422
JlaBnenue, HeoOXOAMMOE P, =14-P,(1+q) KIla 1,4-1,2(1+2,2) =5,4

JUTSE paboTHI 2eBaropa




HaBnenue nepen

JaBIICHUS

3JIEBaTOPHBIM Y3JIOM C
YYETOM TUIPaBINUYECKUX
MOTEPh B PETYIsTOpE

Pan.y =Py +(2+3)

-KIIa

54+2=74

KoHCTpyKTUBHBIE XapaKTEpUCTUKH (JJIMHA, TUAMETPhl), Macca Pa3IudYHbIX

TUTIOpa3MepoB 3eBaTopoB 40c100k mpuBeAeHBI B Ta0M. 7.2.

Tabnuma 7.2 -KoHCTpyKTUBHBIE XapaKTEPUCTUKU BOAOCTPYHHOTO 3eBaTOpa

40c100xk.
Kopnyc Comio

<

g = PaSMEPEL, MM g JIOIYCTHMBIE
g g . 5 0. | b o, X A § d" | wuHTEpBaNBI
2 ? 3 g 7 g dc, MM

1 15 | 360 | 40 | 145 | 40 | 145 | 70 | 130 | 8.3 13 3-8

2 20 | 440 | 50 | 160 | 40 | 145 | 93 | 135 | 11,3 | 13 4-8

3 25 | 570 | 65 | 180 | 50 | 160 | 104 | 145 | 155 | 16 6-10

4 30 | 620 | 80 | 195 | 65 | 180 | 180 | 170 | 18,7 | 18 7-12

[Tocne BbIOpaHHBIX pa3MEPOB, HA YEPTEK BBIHOCUTCSA JAHHBIM AJIEBATOP C
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Pucynok 6 - Cxema runposneBatopa: | — u3 TemioceTH; 2 — u3 00paTHOM

MarucCTpain CUCTEMbI OTOIIJICHUAA, 3-B IMOoJAaromyr0 Marucrpalb.




[To KOHCTPYKLIMH TUIPOIIEBATOP MPEACTABISAECT COOOI BOIOCTPYWHBIN HACOC,
paboTarouii 3a CYET SHEPruM, CO3JaBacMOM IEpenajoM JAaBiICHUS B MPSMOM U
00paTHOI MarucTpaysix TEIIOCETH.

['maposneBarop xapakTepu3yeTcs JBYMsl OCHOBHBIMU MapamMeTpamMu —

H
bl

dr m nuameTpom coruia .
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IIpunoocenue 1

PacueTHble KJIMMaTHYeCKHE XAPAKTEPUCTUKHU OTOMUTEJIBHOI'O Mepuoaa



T'opon Temnepary | Cpeansist Hponosxkutre | Cpenusina | PacuerHas
pa Bo3ayxa | TeMmeparyp | JbHOCTh CKOPOCTh | BEHTWJISAIIHOH
HaunooJ1ee a OTONUTEJIbHO | BeTpa, Hasl
XOJIO/IHOH | OTONHMTEJIbH | IO Mepuoja, Mm/c TeMmeparypa,
NATHIHEBK | Oro0 cyT °C
u, °C nepuona, °C
ApXaHTelIbCK -34 -45 248 3,1 -19
Bapnayn -36 -7,5 231 3,4 -17
Biaroserenck -33 -10,6 210 2,1 -16
AcTtpaxaHb -20 -0,7 165 3,2 -14
BepxosiHck -60 -22 272 3 -51
BmagusocTox -25 -4.8 201 9 -16
Bonrorpan -22 -3 182 8,5 -13
Hpkyrck -38 -8,9 241 2,8 -25
Kamyra -25 -2,5 208 3,5 -14
MmuHCcK -25 -1,2 203 4,8 -10
MockBa -26 -3,2 205 4.4 -14
HoBocubupck -37 -7,9 222 ,63 -24
PoctoB Ha -22 -1,1 175 5,8 -8
Jlony
CapatoB -24 -5 193 5,6 -16
Cankr- -24 -1,2 211 2,4 -14
[TeTepOypr
Kamuaunrpan -18 1,3 188 2,8 -4
Kampimma -24 -34 186 49 -14
OpenOypr -29 -6 195 4,1 -18
Ileusa -27 -3,9 201 3,4 -12
Camapa -27 -4,7 196 29 -10
Jlunenk -25 -3,1 196 4.5 -14
Ya -33 -5,9 209 2,9 -12
Bnaguvmup -27 -3,3 226 3,4 -9
Boponex -24 -2,4 190 3,2 -10
Kpacnonap -15 2,7 146 2,6 -7
Coun -3 6,6 93 2,2 -4
Banamos -25 -3,4 193 3,9 -16
Psaszanb -25 3,0 203 3,2 -15




IIpunoxxenue 2

TpeﬁyeMoe NMPUBEACHHOE COMMPOTUBJICHUE TEIIONIEPEeAAYC OIrPAKAANIIUX KOHCTPYKIIMHA

3AHM
IIpuBeneHHoe CONPOTUBICHHUE TeNJIONepeaaye
orpamamumx KOHCprKHI/Iﬁ,
Rib, (M2-°C)/BT
I'paapyco-cyTku
3namzm u OTOIIUTECJIBHOI'O l'[eperbITl/lﬁ
MOMEIICHUA licpuona, MOKPLITHH 1 YyepaavHbIX OKOH
OC CyT CTECH nepeggblnm Haa XO0JI. 6a.J'IROHHbIX (])OHapen
A NOANOJIbSIMM,| JABepei
npoe3xaMu
nmoaBajiaMm
2000 2.1 3,2 2.8 0,35 0,25
Kunsre, neueOHo- 4000 2.8 472 3,7 0,40 0,30
NpO(HIaKTHIECKHE 6000 35 52 46 0,45 035
1 ACTCKHE 8000 42 6.2 55 0,50 0.40
YUpeKIACHUS,
MIKOITb, HHTOpHATH 10000 49 7.2 6,4 0,55 0,45
12000 5,6 8,2 7.3 0,60 0,50
OO01IeCTBEHHEBIE, 2000 1,6 2,4 2,0 0,33 0,23
KpPOMeE YKa3aHHBIX 4000 2.4 3,2 2,7 0,38 0,28
BBIIIIE, 6000 3,0 4.0 3.4 0,43 0,33
aAMHHUCTPATHBHDBIC 8000 3,6 4,8 41 0,48 0,38
ObITOBEIC 32 10000 42 56 48 0,53 0,43
HNCKIIHOUYCHHUCM
OMEIIEHUN C
BIASKHBIM 1 12000 48 6,4 5,5 0,58 0,48
MOKPBIM PEKHUMOM
2000 1,4 2,0 1,4 0,21 0,19
TIpOU3RONCTREHHEIE 4000 1,8 25 1,8 0,24 0,22
C CYXHM U 6000 2,2 3,0 2,2 0,27 0,25
HOpPMaJTbHBIM 8000 2,6 3,5 2,6 0,30 0,28
PEeXIMOM 10000 3,0 1,0 3,0 0,33 0,31
12000 3,4 45 3.4 0,36 0,34

IHpunooicenue 3

IMonpaBouHblii KOAPPUIUHEHT N HA PACYETHYI0 PA3HOCTH TeMnepaTtyp ts - tu

OrpaxkneHust n
Hapy:xHble cTeHBI, IOKPBITUSA, IEPEKPBITHS HAT IPOE3AaAMH, OKOHHBIE ITPOEMBI 1
YepauHble NEPEKPBITUS CO CTANBHOM, YepeMYHON HITN acOECTOLIEMEHTHON KpOBIeH 09
0 pa3peKeHHOI OOpelIeTKe U MOKPBITUS C BEHTUIIUPYEMBIMU MTPOCIOUKaMHU ’
[TepexpbITHs HaJ XOJOIHBIMH MOAIOJBSIMH, PACIIONOKEHHBIMU BbIIIE ypoBHA 3eMin | 0,75




Ipunoscenue 4

Tabauua 1jsi ruIpaBJINYecKOro pacyera TpyoonpoBoI0B BOASTHOI0 OTONJIEHUS NPH
t=95°C, t,=70°C u k=0,2 Mmm

2
= =
? §_ KoauuectBo npoxoasimeii Boabl G, Kr/4 (BepXHsisi CTPOKA), U CKOPOCTH
= : = ABHMKEHHMS BOJBbI V, M/C (HHZKHSAS CTPOKA), 10 TPYOAM CTAJIBHBIM
:‘—; : E BOI0Ta30MPOBOIHBLIM (ra3oBbiM) 00bIKHOBeHHBIM (ITOCT 3262-85)
Z = YCJIOBHBIM Npoxoaom d, MMm.
)
= 3
> <
N 15 20 25 32 40 50 70
1 2 3 4 &) 6 7 8
1 16,5 36 69 148 210 409 788
0,023 0,028 0,034 0,041 0,045 0,052 0,06
12 17,5 40 76 164 229 454 872
' 0,025 0,031 0,037 0,045 0,048 0,059 0,067
14 19 44 84 180 249 496 948
' 0,027 0,034 0,041 0,049 0,052 0,064 0,073
16 21 47 96 191 269 535 1016
' 0,03 0,037 0,045 0,053 0,057 0,069 0,075
18 22 50 108 197 287 571 1077
' 0,031 0,039 0,051 0,054 0,06 0,073 0,082
2 24 53 111 203 304 606 1137
0,033 0,042 0,054 0,057 0,064 0,078 0,087
24 26 59 120 223 338 671 1258
' 0,037 0,046 0,057 0,062 0,071 0,087 0,096
o8 28 64 130 244 368 729 1377
' 0,041 0,05 0,064 0,068 0,077 0,096 0,106
39 31 72 140 263 396 774 1438
' 0,044 0,058 0,068 0,073 0,083 0,102 0,114
36 33 80 143 281 422 818 1578
' 0,047 0,062 0,071 0,078 0,089 0,108 0,121
4 35 85 146 299 448 861 1667
0,05 0,065 0,073 0,082 0,094 0,115 0,128
5 40 95 157 336 507 971 1898
0,057 0,073 0,074 0,093 0,107 0,13 0,145
6 44 103 169 373 559 1081 2090
0,063 0,08 0,082 0,103 0,118 0,144 0,16
7 48 111 184 406 601 1172 2269
0,069 0,086 0,089 0,112 0,126 0,152 0,174




IIpooonacenue npunosxcerus 4

1 2 3 4 5 6 7 8
8 55 113 199 434 642 1236 2470
0,082 0,088 0,097 0,12 0,135 0,161 0,187
9 57 119 212 463 684 1354 2593
0,084 0,092 0,103 0,128 0,144 0,171 0,199
10 59 128 225 490 726 1445 2744
0,087 0,097 0,109 0J36 0,151 0,182 0,21
12 63 140 248 537 809 1583 3011
0,093 0,108 0,12 0,149 0,17 0,201 0,23
14 67 151 269 579 876 1720 3246
0,098 0,117 0,131 0,16 0,184 0,218 0,248
16 70 163 289 621 937 1858 3428
0,103 0,126 0,141 0,172 0,197 0,236 0,266
18 74 174 309 663 997 1974 3718
0,108 0,135 0,15 0,184 0,21 0,251 0,284
20 77 184 332 705 1058 2090 3953
0,114 0,142 0,161 0,195 0,222 0,265 0,302
24 84 204 360 778 1166 2291 4327
0,124 0,157 0,175 0,215 0,245 0,291 0,331
28 91 221 391 840 1261 2645 4702
0,135 0,171 0,19 0,233 0,265 0,312 0,35
30 98 237 416 902 1357 2740 5043
0,145 0,183 0,202 0,25 0,284 0,334 0,383
36 106 255 441 964 1444 2814 5350
0,156 0, 195 0,214 0,267 0,304 0,356 0,409
40 112 267 467 1026 1524 2973 5657
0,164 0,206 0,226 0,284 0,321 0,376 0,433
50 126 297 530 1149 1710 3336 6339
0,186 0,28 0,257 0,318 0,36 0,422 0,485
60 139 324 593 1270 1866 3699 6971
0,205 0,25 0,288 0,352 0,393 0,468 0,533
70 151 351 635 1369 2022 3988 7534
0,223 0,271 0,308 0,379 0,426 0,504 0,576
80 162 377 677 1467 2178 4276 8065
0,239 0,291 0,328 0,406 0,458 0,54 0,618
90 173 404 719 1554 2309 4543 8567
0,255 0,312 0,348 0,43 0,486 0,574 0,655
100 183 430 759 1632 2431 4788 9035
0,269 0,332 0,369 0,452 0,512 0,605 0,691
120 201 469 835 1786 2674 5250 9899
0,295 0,362 0,405 0,491 0,563 0,664 0,757
140 216 507 904 1939 2895 5686 10584
0,318 0,392 0,438 0,537 0,609 0,719 0,81
160 229 546 972 2079 3095 6093 11269
0,338 0,422 0,471 0,576 0,651 0,77 0,862
180 243 584 1028 2201 3294 6473 11953
0,358 0,451 0,499 0,609 0,693 0,818 0,914




Ipunoscenue 5

3HaueHHu AUHAMHUYECCKOI0 1aBJICHUSA Pa AJIA pacuyeTa noTrepb 1aBJICHHUA B MECTHBIX
CONMPOTUBJICHUSAX prﬁOl’[pOBOHOB CHCTEM BOASAHOIO OTOIJICHUSA

CkopocTb CxopocTh CxopocTh
JABUKEHHS Pa, Ia JABUKEHHS P., Ia JABUKEHHS P., Ia
BOJBI V, BOJbI V, BO/bI V,

M/c M/c M/c
0,01 0,05 0,25 30,44 0,49 117,71
0,02 0,2 0,26 33,34 0,5 122,61
0,03 0,45 0,27 36,29 0,51 127,52
0,04 0,8 0,28 38,55 0,52 131,37
0,05 1,23 0,29 41,19 0,53 138,31
0,06 1,77 0,3 44,13 0,54 143,21
0,07 2,45 0,31 47,08 0,55 149,09
0,08 3,14 0,32 49,99 0,56 154
0,09 4,02 0,33 53,93 0,57 159,88
0,1 4,9 0,34 56,88 0,58 165,77
0,11 5,98 0,35 59,82 0,59 170,67
0,12 7,06 0,36 63,74 0,6 176,55
0,13 8,34 0,37 67,67 0,61 183,42
0,14 9,61 0,38 70,61 0,62 189,3
0,15 11,08 0,39 74,53 0,65 207,88
0,16 12,56 0,4 78,45 0,68 227,48
0,17 14,22 0,41 82,37 0,71 248,07
0,18 15,89 0,42 86,3 0,74 268,67
0,19 17,75 0,43 91,2 0,77 291,23
0,2 19,61 0,44 95,13 0,8 314,79
0,21 21,57 0,45 99,08 0,85 355
0,22 23,53 0,46 103,98 0,9 398,18
0,23 26,48 0,47 108,89 0,95 443,29
0,24 28,44 0,48 112,81 1 490,3




Ipunoosicenue 6

Ko3ppunmeHTh MECTHBIX CONMPOTUBJIEHUH ¢ 1151 PA3JJHYHBIX 3JIEMEHTOB CHCTEM
oToIUIeHHus (MPUOIHIKEHHbIE 3HAYEHUS)

¢ npH ycJ10BHOM Tipoxoje Tpy6 d, Mm
9JIeMeHTHI CHCTEM OTOIJIEHUS
15 20 25 32 40 >50
1 2 3 4 5 6 7

Panuaropsl AByXKOJIOHHBIC 2 2 2 2 2 2
Kotsr:

YyT'yYHHBIC 2,5 2,5 2,5 2,5 2,5 2,5

CTaJIbHBIC 2 2 2 2 2 2
BuesanHoe pacuupenue 1 1 1 1 1 1
BreszanHoe cyxeHue 0,5 0,5 0,5 0,5 0,5 0,5
Otcrynbl 0,5 0,5 0,5 0,5 0,5 0,5
Kommnencaropsr:

[T-o0pazubie 2 2 2 2 2 2

CAIILHUKOBBIE 0,5 0,5 0,5 0,5 0,5 0,5
OTBOIBI:

90° u yTKH 15 15 1 1 0,5 0,5

JBOMHBIE Y3KHE 2 2 2 2 2 2

JIBOMHBIE IIIMPOKUE 1 1 1 1 1 1
CKoOBI 3 2 2 2 2 2
TpolHMKN:

Ha MIPOX0/Ie 1 1 1 1 1 1

Ha OTBETBJIICHUU 15 15 15 15 15 15

Ha IPOTUBOTOKE 3 3 3 3 3 3
KpecToBuHsI:

Ha IIPoXo0/ie 2 2 2 2 2 2

Ha OTBETBJICHUH 3 3 3 3 3 3
Bentnnmu:

OOBIKHOBEHHBIE 16 10 9 9 8 7

MPSIMOTOYHBIE 3 3 3 2,5 2,5 2
3aaBMIKKHU - - 0,5 0,5 0,5 0,5
Kpansr:

IIPOXOJHBIE 4 2 2 2 - -

JIBOMHOM peryIupoBKU 4 2 2 - - -
TpexxomoBoM KpaH:

IIPY [TIOBOPOTE MTOTOKA 3 3 4,5 - - -

IIPU NIPSIMOM TIPOXOJIE 2 1,5 2 - - -




Ipuioxkenne 7
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