Yacts 1. O0mue cBenenns 06 oromiennu. Kinaccupukanus cucrem
OTOILICHUS

[{enbro MpaKTUUECKU3 3aHATUHN SBISACTCS MOJIYYEHHE TEOPETUUECKUX 3HAHUU U
NpUOOPETEHNE HaBbIKA MPOEKTUPOBAHUS COBPEMEHHBIX CHUCTEM OTOIUIEHUS MJIA
pa3paboOTKU CTYAEHTaMHU KypCOBOTO MPOEKTA M0 OTOILICHUIO TPaXkIaHCKOTO 37aHMs,
a B IOCJIEJICTBUU U BBIITYCKHOM KBaIU(PUKAIIMOHHON pabOTHI.

OOBbeKTaMU KYpPCOBBIX MPOEKTOB SIBIIIIOTCS TPaXXAaHCKWE 3JaHMs (Hampumep,
KWIbIE MHOTOATAXKHBIE JOMa C BCTPOEHHO-IIPUCTPOCHHBIMU aBTOCTOSIHKaMH,
MarasuHbl, TOpPEANpUATHS  OOLIECTBEHHOIO MHTAHMS, Y4YeOHblE 3aBEICHMS,
TOCTUHHMIIBI, AJMUHUCTPATUBHbIE 3JaHUsA, JETCKHUE, JIeYeOHbIE YUpEKICHHUS,
3pENUIIHBIE U CIIOPTUBHBIE COOPYKEHHS), a B BBIITYCKHBIX KBaJIM(PUKAIMOHHBIX
paboTax W 34aHUI IPOU3BOJICTBEHHOIO Ha3HAYCHHS.

KypcoBoe mIpOEeKTUpOBaHHME BEIETCA CTYJEHTOM C  HCIOJIb30BAaHUEM
pe3yJIbTaTOB, IMOJYYEHHBIX B KypcoBOH pabGore mo aucuuiuimHe «CTpouTelbHas
TEIIOPU3NKAUMUKPOKIUMAT 3/1aHui» (TUN 3JaHUS WM €ro IJIAHUPOBKA, pPaioH
CTPOUTEIBCTBA, TEIJIOTEXHUYECKUE XAPAKTEPUCTUKH OTPaXKIAOIIMX KOHCTPYKIIHM,
AKCIUTMKALIMK M PACYETHBIE TEIJIOBBIEC MMOTEPH MOMEUIEHUH U 3[JaHUS B LIEJIOM).

Ha mnpakTtuyeckux 3aHATHAX OOYYarOUIMIiCs H3y4aeT OCHOBHBIE BOIIPOCHI

IIPOEKTUPOBAHUS, PACUETHI, MATEPUAJIBI IO KOHCTPYUPOBAHUIO CUCTEMBI OTOILJICHMUS.

1.1 O6mue cBeieHUs1 00 OTOMJIEHUM.

CucremMa OTOIVIEHHSI — 3TO COBOKYMHOCTh KOHCTPYKTHUBHBIX AJIEMEHTOB CO
CBSI3IMH MEXJy HUMH, NpEeIHA3HAYCHHBIX JJIS MOJY4YEHHUs, TIepeHoca U Tepeaadu
TEIJIOTH B 000TpeBacMbIC TIOMEITICHUS 3/IaHNA.

Takum oOpa3oM cucTeMa OTOIUICHHS BKJIIOYAaeT B Ce0S TPH OCHOBHBIX
KOHCTPYKTHUBHBIX 3JieMeHTa (pucyHok 1.1):

— WCTOYHHK TEIJIOTHI (OTOMUTEIHHBIN KOTEJ MPU MECTHOM HJIM TETNIOOOMEHHUK

IIpHU OCHTPAJIN30BAaHHOM TCHHOCH8,6}I(€HI/II/I) — OJICMCHT IJIA MOJYYCHUA TCIIIIOTEI,



— TCINIOIIPOBOABLI — JJICMCHT IJIs1 IEPCHOCA TCIIOTBI OT MCTOYHHKA TCILJIOTBHI K

OTOMHUTEIBHBIM MPUOOpPaAM;
— OTONMTEBHBIE TPUOOPHI — AIEMEHT JJIs IEPEJauy TEIUIOThI B TOMEILIEHUE.
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Puc. 1.1. Ocrogrble KOHCMPYKMUGHbBLE dJIeMEHMbL CUCMEMbl OMONIEHUs
1 — ucmounux meniomol (menioceHepamop uiy Mmenio0OMeHHUK) ;2 — NOOAIOWULL MENJIONPOBO0;

3 — omonumenvubiil npuboOp

1.2 Ha3HaveHue ¥ MPOAOTKUTEIHHOCTH PA0OTHI OTONJICHUS.

Omonnenue TIpEeIHA3HAYEHO JJISI CO3JAHUS PACUETHOW TeMIepaTypHOU
00CTaHOBKHM B MOMEILIEHHUAX 3[aHUU Pa3IMYHOIO HAa3HAYEHHs], OJIaronpusiTHOM st
OTJbIXa M pabOThI UeJIoBeKa, 0OECIeUeHUs] TEXHOJIOITMYECKUX MPOIECCOB, XpPaHEHUS
MaTepUaJIOB, TPOAYKTOB U TIp.

OtormieHne OOJBIIMHCTBA JKUJIBIX, OOIIECTBEHHBIX M MPOU3BOACTBEHHBIX
3MaHUN JIOJDKHO paboTaTh NpPHU TMPOJOJDKUTEIIBHOM CTOSHUU (HE MEHee S5 CyT)
HapykHOU TemriepaTypsl Bozayxa 8 °C (wau 10 °C) m HuXKe, Korjga BHYTPEHHHX
OBITOBBIX TEIUJIOBBIACNICHUNM HE JOCTaTOYHO JJIsi TOJJIEpKAaHUS HEOOXOIUMOM
TEMIIEPATYPHI B TOMEUIEHUH.

bonpmas vacte Tepputopun Poccur B COBPEMEHHBIX TDAaHUILAX OTHOCUTCS K
CeBepHOM  CTPOMUTEIBHO-KIMMATHYECKOM  30HE,  OXBaThIBAIOIIEH  IEPBBII

KJIIMIMaTUYECKUI palioOH, KOTOPBIM XapaKTepU3yeTCsl UJIMTEIbHBIM  XOJOJHBIM

MEePUOJIOM, OO0YCIABIMBAIOIINM HEOOXOJUMCTh COOTBETCTBYIOIIEH TETUIO3aNTUTHI
30IaHUA WU COOPYXKEHHUW OT MPOAYBAaHUS CUJIBHBIMHA BETPaMU U TMOBBIIICHHOU
OTHOCUTEIBHOM BIQXKHOCTU HAPY>KHOT'O BO3yXa, 0COOCHHO, B MPUMOPCKUX pailloHax

c OoJpIION MMPOAOJDKUTCIIBHOCTBIO OTOIMUTCIIBHOTO CC30HA, HU3KWMMHN 3HAYCHHAMU



CpenHeil  TemmepaTypbl BO3ayxa HauOosiee  XOJOOHBIX  MSTHAHEBOK  IIPH
obecneuennoctu 0,92 u 0,98 u 3a OTONMUTENHHBIM CE30H MPU CPEIHEH CYyTOUYHOM
TeMIiepaType HapyxkHoro Bo3ayxa < 8 (10) °C. Kpome Toro, mioTHOCTh HACEJICHUS B
Poccuu nmoutu B 20 pa3 MeHbIIE, YEM B €BPOIIEUCKUX CTPAHAX.

CypoBOCTh OTOMHUTENBHOTO CE30HA, B TEYEHUE KOTOPOro paboTaeT OTOIUICHHE,
BBIPAKAETCS YHUCIOM Tpaayco-cyTok otomutenbHoro mnepuona (I'COII), paBHbIM
IPOU3BEJACHUIO TPOJOHKUTEIBHOCTH OTONMUTEIBHOIO Nepuofa Zern, CYT, Ha
Pa3HOCTh PACUETHOM TemIleparypbl Bo3ayxa ts, °C, B XapakKTEpHOM IOMEIICHUU
31aHUSl B XOJIOJIHBIA MEPUOJ TOJa M TEMIEPATypbl HAPYKHOTO BO3ayXa torn, °C,
CpEeaHEN 3a OTONUTEIIBHBIN TEPUO/I.

OTUM U OOBSCHSIETCS Ba)XXKHOCTh AHEPropecypcocOepekeHusi, HeoOXOAUMOCTh
oOecrieueHus: Mep MO MOBBIIMICHUIO dHEProd(OPEKTUBHOCTU MPU MPOCKTUPOBAHUU U

DKCIUTyaTallMy 3JaHul U coopykeHul B Poccun.

1.3. Onpenenenue pacyeTHOM TENJI0OBOH MOIHOCTH CHCTEMbI OTOIJIEHHS 3TaHUSI

PacueTHas TemnoBas MOUIHOCTE cucTeMbl otoreHns Qqo, BT, onpenensercs mo
bopmyie:
QCO =k QSZ[ Bl BZ ) (11)

rie K — monpaBo4HBIH KOA()(DHUIMEHT, YUYMUTHIBAIOIIMKA JOMOJHUTEIIBHBIC
TEIJIOBBIE TTOTEPH, CBSA3AHHBIE C OXJIAXKICHUEM TETUIOHOCUTENSI B TEIUIOBBIX CETSIX U
MarucTpaisix, MPOXOJAIIUX B HE OTAIUIUBAEMBIX TMOMEIICHUAX (TIPU TMPOKIAIKE
00enXx MarucTpajcii B TeXmoamnonbe ik noasaie K = 1,03; npu nmpokiaake oIHOM 13
marucTpasiei Ha yepaake K = 1,1);

Qi1 — pacueTHBIE TEIUIONOTEPH OTAILIMBAEMOIO 3[aHMs, BT (M3 KypcoBoi
paboTel o gucruIuinHe « CTpouTeNbHAs TeTIO(U3MKA U MUKPOKIUMAT 3/IaHUN»);

B1 — KO PUIIUEHT, YIUTHIBAIOIINN TEIJIOBON MOTOK OTOMUTEIBHBIX MPUOOPOB
32 CUET OKPYIJICHHMsI MX TUIOMIAM CBEPX PACUYCTHOW BEJIMYHMHBI, TPUHUMAEMBIA IO
tabn.1 mpun. 12 [1];

B2 — xo3pGUIMEHT, YYUTHIBAOMIMKA JOMOJHUTEIbHBIE TIOTEPHU TEIJIOTHI

OTOMUTENBHBIMA MPUOOpPaMH, PACIOJIIOKEHHBIMH Y HApY>KHBIX OTpaXkICHUH,



npuHuMaeMsblil o tabma. 2 npui. 12 CHull 2.04.05-91* «Oronienue, BEHTUISALMS U

KOHAWITNOHHUPOBAHUC.

IIpuMmep onpenesieHUs1 pacuyeTHO TEMJIOBOIl MOIIIHOCTH CUCTEMbI OTOIIEHUS
3MaHUSA
3amava. OmnpenenuTe pacyeTHYI TEIUIOBYHD MOIIHOCTh JJISI  OTOIUIEHUS
MOMEIIEHUN OOIIEKUTHUS, N300paKeHHBIX Ha pucyHke 1.2. KoHCTpyKiuio u crnocoo

YCTAaHOBKH OTOIIMTCIIbHBIX HpI/I60pOB IMIpUHUMACM COOTBCTCTBYHOIINMHU

koadurmentam B = 1,04 u f2= 1,03 (k = 1,0).
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Puc. 1.2. Ilnan u paspes 30anus oowesxrcumust

Pemenne: PacuerHas TerioBasgs MOIIHOCTb  ONPEACISIETCS  BEJIUYMHOMU
TEIIONOTEPh MOMEIICHUHN B IIEJIOM 32 BEIYETOM OBITOBBIX TEIUIONMOCTYIIICHUM Q6m.

Pacder TerioBoi MomrHOCTH npoBeseH o ¢opmyne (1.1) u cBeneH B TaOIUILy

1.1.
Tabauya 1.1.
PacueTt TeminoBoil MOIITHOCTH JJI1 OTOIJICHUS ITIOMEICHUM
Pacuernas
Termonorepu briToBBIE
Howmep HaumenoBanue TEIUIOBAs
IIOMEIIICHHS, | TCIIOBBIJCICHUS,
MOMEIIICHUS MMOMEILICHUSI MOILIHOCTb,
Bt Bt
Bt
101 Kuras 2939 208 2925
KOMHaTa
102 To xe 1495 178 1411
201 To xe 2987 208 2977




202 To xe 1679 178 1608

A JlecTHnuHAas 1996 0 2138
KJIETKA

1.4. Odopmiienne yepTexei

Yeprexu odopmisitores crporo corimacHo ['OCT 21.602-2016 u T'OCT P
21.1101-2013, a ycnoBHbIe 00O3HAYEHHWs Ha YepTek)ax MNPUHUMAIOTCS COTJIACHO
['OCT 21.205-2016 u I'OCT 21.206-2012.

Ha ueprexxax Bce AJIEMEHTHI CHCTEMBI OTOIUICHHUS BBITIOJIHSIIOTCS OCHOBHOM
tonctor auHuen (0,5-0,6 mm). TonmuHy TUHUN MOKHO yMeHbIaTh A0 0,3 MM, 11
0003Ha4YeHUsI apMaTyphl, €CIM 3TO HEOOXOAUMO Il yAOOCTBa YTEHHUS UepTExka.
Jlunuu, 0003HaYAIONINE APXUTEKTYPY 3/1aHusl, TIpuHUMaloT Toiamuaon 0,2—0,3 MM, a
CHOCKH U BcrioMorateiabHblid TuHuu 0,05 MM.

[Inanel 37aHUs, KaK MpaBuiio, BeiuepunBatroTcsa B MacmTade 1:100. Ha nmanax
JIOJDKHBI  OBITh HAHECEHBl AapXUTEKTYpPHBIE OCH M pa3Mepbl MEXKIy HHUMH,
aApXUTEKTYPHBIC PEIICHHS 3/IaHUs, OTOMUTEIbHBIC MPUOOPHI, CTOSKH, MaruCTPalIH,
apMarypa Ha MarucTpaisix, TerjIOBON MyHKT.

OtonutenbHple TIPUOOPHI HA TJIaHAX O003HAYAIOTCS MPSIMOYTOJbHUKAMHU, B

3aBHCHMOCTH OT THIIa OTOMUTEIBHOTO prubopa, cormacHo pucyHky 1.3.

] pagHaTop
[———]  KOHBCKTOp
— KOHBEKTOP, BCTPAaMBAEMBIH B 11071

————e — PETHCTp U3 ITaIKux TpyO
Puc. 1.3. Yenosnvie 0b6o3nauenus omonumenvno2o npubopa
Pa3Mepbl oTonuTeNnbHOrO MpUOOpa Ha TUTaHE BBIOMPAIOTCS OPUCHTUPYACH IO
pasMepaM TpHUMEHSEMOTo TpuOopa, HO, KaK TPABWIO, YCTAHABIUBAIOTCS
MOCTOSTHHBIMUA TI0 BCeMY IUIaHy 37aHusi. OTCTYN OT TMOBEPXHOCTH KOHCTPYKIIMMA
npuHuMaeTcss yciaoBHo 1 mM. Ilpum macmrtabe mnostaxubix 1aHoB 1:100,

PEKOMEHTyeMbI€ pa3Mepbl OTOMUTEIBHBIX IPUOOPOB MPHUBEACHBI HA pUCYHKe 1.4.




1 Mm

2 MM

Puc. 1.4. Pazmepvl omonumenvrho2o npubopa na niaue

Ha nnanax HAIIpOTHUB OTOIIUTCIIbHBIX HpI/I60pOB, KaK IIpaBujIO, C BHECILIHEH

CTOPOHBI OTPaKIAIOICH KOHCTPYKIIMH 3JaHUsI 0003HaYaeTCsl THI/MapKa/KOIMIECTBO

CeKI_[I/Iﬁ OTOIIMTCIIBHOI'O HpI/I60pa, Hn BCJIMYHMHA H&CTpOI?IKH TCPMOCTATHICCKOI'O

KjarnaHa. 3HaucHHe TCII03aTpaT IIOMCIICHHUA, BT, HAHOCST Ha IUIaHbI dTaXXeH pAaAaIOM

C HOMepoM TnomenieHus (cM. puc. 1.5).

Crosxu Ha mjaHax I/I306pa}KaIOTCH KPpYKKaMH, K KOTOPBIM O,Z[HOP'I OCHOBHOM

JIMHUEH MNPHUCOCAUHAIOTCS OTOIMIUTCIIBbHBIC HpI/I60pBI. Crosiku HYMCPYIOTCA, HAYMHAA C

BCPXHCTO JICBOI'O IMOMCHICHHA Ha IJIaHC, HOMEpA MX 3aIlIMChIBAIOTCA 3a IIpPCACIaMUn

3nanus. CTOSKM ABYXTPYOHBIX CHUCTEM OTOTUICHUS M300paKaIOTCS IBYMSI TOYKAMH,

UM TpucBaMBaeTcsi OAMH Homep (cM. puc. 1.5). OraenbHO yKa3bIBaeTcs U

0003HAYaeTCs IJIaBHBIM CTOSK CUCTEMBI OTOILJICHHS.
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Puc. 1.5. Ilpumep oghopmnenue nnana 6mopoeo smajica

Marucrtpaibapie  TpyOONIpPOBOABI H300pa)karoTCs Ha IUIAHE

nojBajia TpH

HIDKHEM PacCIIOIOKEHUH ToIaromeid 1 oOpaTHOM Marucrpajiei, Ha IlaHe ToaBaja H

yepAaka MpU BEPXHEM paACMONOXKEHUU MNojarouerd maructpanu. s sTtoro mecra

PACIIOJIOKECHHUA CTOSKOB U UX HOMECPA IICPCHOCATCA HaA IJIaHbI ITOABAJIA M UCPpaaKa.



MarucTpanbHble TEIJIONPOBOABI MOJIMUCHIBAIOTCS 10 HA3HAYEHUIO, HAIIPUMED:
T11, T21, T12, T22, rae nepBas uudpa yka3plBaeT Ha3HaueHHE Terwionposoaa (1 —
MOJIAIONINM, 2 00paTHbIii), a BTOpas ludpa yka3blBae€T HOMEP CUCTEMbI OTOILIICHUS.

PaccrosiHne Mexay TEmIonpoBOJaMU Ha IUIAHAX JODKHO OBITh HE MEHee
TpeOyeMBbIX Ji BBIMOJHEHUSI MOHTAXKHBIX pabOT, 1 HE MEeHee 2 MM, I yaA00cTBa
YTEHUS YepTexa.

Ha nnanax mnojaBajia W 4yepAaka, Ha MarucTpayiIX YKa3bIBaeTCs 3alopHas U
peryiaupyoias apMarypa, pasMepoM HE MEHEe PEajlbHOr0 COIJIACHO MPUHATOMY
MacmTady, 1 HE MEHEee TOr0, KOTOPbI HEOOXOIUM ISl YIOOHOIO YTEHHUS YepTexa.
VYcnoBHble 0003HAaUEHUA W pa3Mepbl NpenctaBieHbl B [Ipunmoxxkenun A, coriacHo
['OCT 21.205-2016. Ha muianax He yKa3bIBaeTCs apmaTypa, pAcIOJIOKEHHAs Ha
MOJIBOJIKaX OTOMUTEIBHBIX IPUOOPOB U HA CTOSAKAX.

Ha ueprexe, Bo3ie marucrpajieil ykasblBaeTCsl YKIOH, UX JauaMerp (Iocie
OKOHYAHHUSI TUAPABIMYECKOTO pacyeTa), a TaK)Ke HaIMUKE TEIIOU30JSIUU (CM. puC.
1.6).

[Io OKOHYAaHWIO TIPUHATHUS MHKEHEPHBIX PEIICHHH MO0 PEKOHCTPYKUUHU
BBIYEPUMBAIOT CXEMY CHCTEMbl OTOIUICHUS B AKCOHOMETPUUYECKON TMPOCKIMU B
COOTBETCTBHH C PACIOJI0KEHUEM OCHOBHBIX 3JIEMEHTOB CUCTEMBI HA IIJIaHAX 3aHUSI.
Cxema, Kak TmpaBwio, BbrdepumBaercs B MacmTadbe 1:100. ToyHOCTH MJIMHBI
Marucrtpanen npuanmaercs 10 0,1 m.

Pasmep o0opynoBaHusi Ha cxeMe JIOJDKEH ObITh HE MEHEE PealbHBIX Pa3MepoB
o0Opy/loBaHUSI U HE MEHee TOro, KOTOPHIA HEOOXOAWM Il yAOOHOTO YTEHUS
yepTexa. PasMep OTONMUTENbHBIX MPUOOPOB JOMYCKAETCS MPUHUMATH MOCTOSHHBIM
no Bceit cxeme. [Ipu macmrabe 1:100, kak mpaBwmio, npunumaercst 7x12 mm. Han
npuOOpPOM  YKa3bpIBa€TCS €ro pacueTHas MOUIHOCTb, a BHYTpH Ipubopa
THII/MapKa/KOJIUIECTBO CEKITUH OTOIMMTEIHLHOTO IIPHUOOpa.

Ha cxeMe yka3piBaeTcs apMarypa, YCTAHOBJIICHHAsI HA MarucTpajisix CUCTEMBI, a

TAKKC HAIINYINEC TCPMOCTATHYCCKHX KJIAIIaHOB M KPaHOB MaeBckoro Y OTOIINTCIIbHBIX



npubopoB. OcranpHas apMmarypa yKa3bIBaeTCS B BBIHECEHHBIX y3JaX, MaciiTaboMm
1:25, umum 1:50.

Ha cxeme Taxke ykas3pIBaeTCs OTMETKa YPOBHS I0Ja KaXJIO0ro 3Taka, a TakKe
OTMETKA PACMOJIOKEHUSI Maructpaieil. Marucrtpanu BblYEpPUMBAIOT 0O€3 yuera
MPEAYCMOTPEHHOTO YKJIOHA, HO Ha HHUX IOCIEI0BAaTECJIbHO HAHOCIT O0O3HAYCHHE,
nuaMeTp (Iocje THAPABIMYECKOTO pacuera), HallpaBJICHHE M BEJIWYUHY YKJIOHA, W
HaJIMYHUE TETUIOM30JAINU. J[naMeTp CTOSKOB MO0 MOAMKMCHIBACTCS HA CXeMe, JTU00

IIpHU paBCHCTBC JUAMCTPOB I10 BCCM CTOAKAX YKA3bIBACTCA B IIPUMCYAHUN K YCPTCIKY.

OT TEIUIOBOH CceTu
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Puc. 1.6. Ilpumep ogopmnenue nnana nodgana npu HUICHel pazeooke mMasucmpanet

1.5. Onpenenenue pacxoaa BoAbl B CHCTEMe OTONJIEHUS

Pacxox Boasl Geo , KI/4, onpeensercs no GpopmyJie:

Geo= 3,6 Qeo/ (C (& - 1o ), (1.2)



rje C - yAenbHas TeTIOEMKOCTh BOJbI, paBHas 4,2 kJ[x/(kr-°C).

IIpumep onpeneieHust 001IEro pacxoaa BoAbI B CHCTeMe OTONJIeHHS
3agaua 1. Onpenenuth oOmMIA pacxod BOJAbI B CHUCTEME OTOIJICHUS C
napaMeTpamMH TEIJIOHOCUTENs (BBICOKOTEMIIEPAaTypHO CETeBOM BOJBI) HAa BBOJE B
3JIaHue:
- TeMIieparypa B nojatomieit maructpanu T1= 140°C;
- TeMrieparypa B oopatHoi maructpainu T, = 70°C;
- TEMIIEpaTypa B MOJAIOLIEH MarucTpaiu B cucreme otoruienus t. = 95°C;

- TeMIIepaTypa B 0OpaTHON MarucTpaiu B cucreMe otorieHus t, = 65°C.

PacueTHas TermnoBas MOIIHOCTE cucteMbl otorenns Qq, = 68398 Br.

Pemienue:
OO6muit pacxoj; BOJbI B CUCTEME OTOIJICHUS:
Geo = 3,6-68398/(4,2 (95 - 65))=1959 K/,
r71e C - yJIeJIbHas TEIJI0eMKOCTh BOIbI, paBHas 4,2 kJ[x/(kr-°C).
1.6. BbiOop cucTeMbl OTONJIEHHUS

CucteMbl OTOIUICHUS! (OTOMUTEIbHBIE MPUOOPHI, TETUIOHOCUTEIb, TEMIIEPATypPy
TETIUIOHOCUTENS 1 WM TemaooTaaroiield MOBEPXHOCTH) CIICAYeT MPUHUMATH I10
npui. JI CIT 60.13330. B kuibIX ¥ OOIIECTBEHHBIX 3JaHUSAX ITPECUMYIIECTBEHHO
MpeayCMaTPUBAIOTCS CHUCTEMBI BOJASHOTO OTOIUICHUS. Temreparypa BOJbI TOCIHE
cuctembl to 00bIYHO mnpuHMMaeTcs paBHod 70 °C mpu  3aBHCHMON CXeMe
IIPUCOEAUHEHNS] CUCTEMBl OTOIUIEHUS K TEmoBoM ceth W Ha S5-10 °C Huxke
TeMIlepaTypbl O0OpaTHOM BOABI B TEIJIOCETH — TIPU HE3aBUCUMOM CXEMe
MPUCOETNHEHUS.

B nomemenusix kareropuii A u b cieayeT mpoeKTUpOBaTh, KaK MPaBUIIO,
BO3AYILIHOE OTOIUIeHuE. JlomyckaeTrcsi MPUMEHEHUE JPYTrUuX CUCTEM OTOIUICHUS IO

npui. [ CIT 60.13330, 3a uCKIIOUEHUEM MOMEIICHHUI, B KOTOPBIX XPAaHATCS WJIU



NPUMEHSIOTCS BEIIECTBA, OOpa3ylollue MpU KOHTAaKTE€ C BOJOM WM BOASHBIMHU
rapamu B3pBIBOOIIACHBIE CMECH, WM BEIECTBA, CIOCOOHBIE K CAMOBO3TOPAHUIO HIIU
B3pBIBY IIPHU B3aUMOJECHCTBUHU C BOAOU.

LeHnTpanbHOe BO3AYILIHOE OTOIUVIEHHE IIPUMEHSET B IOMELICHUAX IPOU3-
BOJCTBEHHBIX, TIPAKIAHCKMX W arpolNpOMBIIUICHHBIX 3JaHUN IIPU HAJIUYHAU
LEHTPAIBHOM CHUCTEMBl NPUTOYHOW BEHTWIINUHU. OTOIUIEHHE OCYIIECTBISIOT I10
TPEM ONMCAaHHBIM BBIIIE CXEMaM: C IIOJHOW pPEUUPKYISALHEN, € YaCTUYHOU
PEUMPKYISALUEN, U TIPIMOTOYHOM.

[TonHyO0 peuUpKyISIUI0 BO3AYyXa IPUMEHSIOT IJIaBHBIM 00pa3oM B Hepalbouyee
BpeMs JUISl IEKYPHOTO OTOIUIEHUS WM JUIsl HATPEBAHUS MIOMELIEHNN TIEPE] HaYyajaIoM
paboTHI TP MPEPHIBUCTOM OTOIJICHUH. Tak MOCTYNAIOT, €CJIM MOJHAS PELUPKYIIALNS
HE TMPOTHBOPEYUT TPEOOBAHMSIM THUTHEHBI, [0Xapo- M B3PbIBOOE30MACHOCTU
nomemeHnii. Ilpm  3TOM  ucnosb3yercss HMMEOUIascs LEHTPAJIbHAs CHCTEMA
IPUTOYHON BEHTWJISIUMHU, HO BO3JyX 3a0HpaeTcsi HE CHapyXH, a U3 OTaIllIMBaeMbIX

MOMEIIEHUM 1 HarpeBaeTCs 10 TeMIepaTyphl, onpeaesemMon no gpopmyse:

3,6Q
t.=t, +—, (2.1)
C(}BCHT
rne t, — Temmeparypa Bosayxa B mnomemenud, °C; Qp — MakcuManbHas

TEIUIONOTPEOHOCTh TOMEIECHUS [UJIsi TOJAJIEPKAHUSI B TIOMEIICHUM pPacyeTHOMU
TeMIiepaTypbl, BT; ¢ — yaenbHas mMaccoBas TEIIOEMKOCTh Bo3myxa, paBHas 1,005
KJK/(kr°K); Ggenr — KOTUYECTBO BEHTHIISIITAIOHHOTO BO3/1yXa, KI/4.

B pabouee BpeMs 1ieHTpaabHOE BO3IYIITHOE OTOIUICHUE MOTUMHSICTCS YCIOBUSM
BEHTUJIMPOBAHUA MOMeeHn. [I[pUTOUHBIN BO3MYyX HarpeBaercs 10 TEMIIEPATypbl
Oonmee  BBICOKOW, dYeM  TemIeparypa TIOMEIICHWH B  3aBUCUMOCTH  OT
TEIUIONOTPEOHOCTH, BBISIBIICHHOW TPH COCTaBJIGHUM TEIJIOBOTO OajlaHca HJTHUX
ITOMEIICHUM.

Cucrtembl JIy4UCTOTO OTOIUIEHHWS W  HArpeBaHuWs C Ta30BbIMU  WJIU
IEKTPUUECKUMU WH(PAKPACHBIMU U3ITydaTeNsIMU JTIOMYCKAETCSl MMPOSKTUPOBATH JIJIS

OTOIUIEHUS] OTAEJIbHBIX MTPOU3BOACTBEHHBIX MOMEIIEHUI UM 30H Kareropuid B3, B4,



I' u JI, nist oborpeBa ydacTKOB M OTACNIBHBIX PabOYMX MECT B HEOTAIJIMBAEMBIX
MTOMEIIEHUSX, HA OTKPBITHIX U MOJYOTKPBITHIX IUIOMIAIKAX, a TAKXKE JIJI1 TOMEIICHUI
OOIIECTBEHHBIX 37aHUN C HEMOCTOSHHBIM MpeObIBAHUEM JIOJEH (TOProBbIE 3ajIbl
Mara3suHOB, 3aJibl OXHUJAHWUS BOK3aJOB, CIOPTUBHBIC 3aJibl, PBIHKK U Jp.).
IIprmeHeHne ra30BbIX U3JIy4daTesied B IOABAIBHBIX IIOMEIICHUX, @ TAKXKE B 3aHUAX
III, IV u V crenenen OrHECTOUKOCTH HE TOMYCKAETCH.

CucTeMbl TapoOBOTO OTOIUJIEHHUS, KaK MIPABUJIO UCTIONB3YIOTCS Ha MPEANPUATHSIX,
r€ Nap MNPOU3BOAMTCS Ui TEXHOJOTHUECKUX HYX I. OJTO IO3BOJIIET COKPATHUTH
KOJINYECTBO UCTOUYHUKOB TEILJIOTHI.

B cucreme nmapoBOro OTOIUIEHUS 34aHUN U COOPYKEHUN UCIOJIB3YETCSI BOISHOU
Iap, CBOMCTBA KOTOPOTO KaK TEIJIOHOCUTEN I OTOIUICHUS PACCMOTPEHBI paHee.
BoasiHoM map B CHUCTEME COCTOUT U3 CMECH CYXOT'O HACBIIICHHOIO Iapa W Kareyek
BOJIBI, T. €. HAXOAUTCS BO BJIAXXHOM COCTOSIHMM. BliaxKHOE COCTOSIHME U3MEHSETCS
npu JBIKEHUU Tapa no Tpyoam. [lo myTu ABmKeHHMS mapa MPOUCXOJIUT, Kak ee
HA3bIBAIOT, MOMYTHAsA KOHJEHCAIUS YaCTH Mapa BCJIEACTBHE TEIUIONEPENAdYu YEpe3
CTEHKU TpyO B OKpykarwiryto cpeay. [loaromy, cTporo roBops, mo maporpoBoiaM
CHUCTEMBI MEPEMEIIAETCA MAPOKOHAEHCATHAsI CMECh, IIOTHOCTh KOTOPOM JIOJIKHA
BBIUUCIISITHCS 10 TUIOTHOCTU CYXOTr'0 HACBILIEHHOIO 1apa ¢ YYETOM €ro J0JIU B CMECU
(cTenieHM CyXOCTH Mapa) MpH JAaHHOM COJCpXaHWM Biard. [IpakThyecku ke mpu
pacuerax naponpoBOAOB UCXOJAT U3 INIOTHOCTH CyXOro mapa.

JlaBnenue Tmapa B Hayajge CHUCTEMbl OOYCIIOBIMBAETCS  JIOMYyCTHUMOM
TEMIIepaTypOil TEIIOHOCUTENS], CXeMON U PauycoM JIEUCTBUSI CUCTEMBI, CIIOCOOOM
BO3BpallleHUs KOHJICHCATa Ha TEIJIOBYIO cTaHlMio. [Ipu BhIOOpE aBieHUST UCXOJSIT,
IIPEXKJIE BCEr0, U3 HOPMATUBHOTO OTPAHUYEHHUS TEMIIEPATYPHI ITapa B OTONUTEIIbHBIX
npubopax. Kak wu3BeCTHO, MakcuMmaibHas TeMmIepaTypa HE JOJKHA IPEBHIIIATH
130 °C, a BO B3pBIBO- U MOXKapoomacHbIx nomemenusx — 110 °C.

B 3aMKHYTOH cHCTEME C HENOCPEICTBEHHBIM BO3BPALICHHEM KOHJEHCATa B
KOTEJl HAyallbHOE [aBJICHUWE Tapa Py, MlIlla, omnpenensror MCXoas W3 BBICOTHI

HOMENIEHUS KOTEIbHOM:



pu = 102(Nyoy — (Neor + 0,5D + 0,55)) , (2.2)
re Npoy — BBICOTA MMOMEIICHUST KOTEIbHOM, M; Nyor 1 D — BBICOTA KOTJIA M THAMET]
€ro napocOOpHUKA, COOTBETCTBEHHO, M.

[ToMelieHHsT KOTENIBbHBIX OOBIUHO HMEIOT BbICOTY 3,5—4 M. HauwanbHoe
JIaBJICHHE TIapa npu 3ToM He OyzaeT npesbimath 0,02 MITa.

B pa3oMkHyTOM cucTteMe ¢ BO3BpallleHUEM KOHJEHcaTa depe3 COOpHBIN
KOHJICHCATHBIM OaK HavaJlbHOE JIaBJICHHE Mapa 3aBUCUT OT KOHEYHOIO JABJICHUS U
noTepb JaBiieHus B cucrteme. [Ipu OTKpHITOM KOHAEHCATHOM Oake M CaMOTECYHOM
KOH/JICHCATOMPOBO/IC HauaJbHOE JaBJICHUE Mapa:

P = APnap + Pup, (2.3)
1€ Apunap — HOTEPH JABJICHUS B MApOIpPOBOJAE OT TEIUIOBOTO IyHKTa /10 Hauboliee
yIaJeHHOro (KOHLEBOI0) OTOMMTEIBHOIO NMpUOOpa; Py — HEOOXOAMMOE IaBJICHHE
nepea BEHTUJIEM KOHIEBOro mpubopa, mpuHuMaemoe paBHbiM 2 000 Ila mpu
OTCYTCTBUU KOHJIEHCATOOTBOAUMKa 3a mprbopom u 3 500 Ila mpu ucnosib3oBaHUU
TEPMOCTATUUECKOTO KOHJICHCATOOTBOIUHKA.

[Ipm 3aKkpbITOM KOHJEHCATHOM Oake M HAMOPHOM KOHJEHCATOMPOBOJC

HavyajgbHOE JaBJICHUE Mapa:

pn = Apl‘lap + ApKOH]:[ + pKOHs (24)
i€ Apxows — TOTEPH J[AABJICHUA B HAIMOPHOM KOHJEHCATONPOBOJE (BKIOUas
KOHJICHCATOOTBOJIUHUK); Pxon — KOHEYHOE M3OBITOYHOE JIaBJICHUE B 3aKPHITOM Oake,
npuHuMaemoe pasabiM 0,02—0,05 MI]a.

3amaya 2. BpiOpaTh cuctemMy OTOIUICHHS, OOCHY)XMBAIOIIYIO JKHIJIOE
MHOTOKBapTUPHOE 37aHue. VICTOUHMK TEIIOTHI — TEIUIOBasi CE€Thb C PacyeTHBIM
TeMIiepaTypHbIM Tpadukom Teruionocutens-posbl 130/70 °C. Cucrema BEHTHIISIITHH
B 3/IaHUU TIPEYCMOTPEHA C €CTECTBEHHBIM MOOYXKICHUEM.

Pemenne:

Cornacao mnpwmnoxenuto J[ CII 60.13330 gnst KWIbIX, OOIICCTBEHHBIX H

aIMUHUCTPATUBHOOBITOBBIX 3/IaHUH JIOMYCKAETCs MPUMEHEHUE:

- MOKBAapTUPHOM BOJSIHOM CHCTEMBI C PaguaToOpamMy WIM KOHBEKTOPAMM IIpU



TeMIeparype TernoHocurens ne 6onee 95 °C;

- BOJASHAs CHCTEMa C pajguaropamMu, NaHEISIMHM U KOHBEKTOpaMU IMpHU
TeMIlepaType TEIUIOHOCUTENS IJisi ABYXTPYOHBIX cucteM — He Oonee 95 °C, mus

oTHOTPYOHBIX — He Oonee 105 °C;

- BOIsgHAA CHCTCMAa C HArpeBAaTCIbHBIMU J3JICMCHTAMH, BCTPOCHHBIMH B

Hapy>XHBIC CTCHBI, IICPECKPBITUS U I10JIBI,
- BO3QylIHasA CUCTEMa OTOIICHMA,

- JJICKTPHUYCCKAA U ra3oBasd C TGMHGpaTypOﬁ Ha TGHJIOOTII&IOHleﬁ ITOBCPXHOCTH

He 0osee 95 °C.

1. HOCKOHBKy HCTOYHHUKOM TCIIJIOTBI SABJIACTCA BOAAHAA TCIIJIOBAasA CETb, TO
BapuaHT C IIPUMCHCHHCM BHGKTpH‘IGCKOﬁ U Ta30BOM CHCTEMbl OTOIUICHUS HE

paccMaTpUBaETCs, KaK ONTUMAJIbHBIN.

2. Kunple 31aHusA, KakK MPaBHIO, HE 00OPYAYIOTCS MEXaHUYECKOM CHUCTEMOM
BEHTWISIIMU. B paccMarpuBaeMOM BapHaHTE MPEACTABICHA CUCTEMA BEHTWISLIUH C
€CTECTBEHHBIM MOOYKICHUEM, CIIEIOBATEIHHO COBMEIIEHNE BO3TYIITHOTO OTOIICHUS
C CUCTEMOM BEHTWJIALMHM UCKIIFOYEHO. Y CTaHOBKA OTIEJIbHOM CUCTEMBI BO3AYIITHOTO
OTOIUICHUS] TpeOyeT IO0CTaTOYHO OOJBIIMX 3aTparT IUIOIIAAW Ha pa3MEIlCHUE
BO3JIYXOBOJIOB, IIPH ATOM JKHJIasl TUIOIIA b 3aHUs UMEET OOJIbIIIOE 3HAYECHUE C TOUKH
3peHHsl TPOJAXH KBapTUp, a Takke KoMmdopra mpeObIBaHUS  KUJIBIIOB.

CHC}IOB&TCHBHO BapHUaHT BOS)IYH_IHOI\/'I CHUCTCMbI OTOIINICHUA HE paCcCMaTpuBacTCs.

3. BonsHas cucremMa ¢ HarpeBaTelbHBIMH DJIEMEHTaMH, BCTPOCHHBIMU B
HapY)KHBIC CTEHBI, MEPEKPBITUS W IOJBI MOXET ObITh mMpuMeHmMa, corjacHo CII
60.13330 TosIbKO B 3aHUSX, CPOKOM IKCIUTyaTalluM He Oojiee 25 JeT. Y CI0KHEHHE
CTPOUTEIBHBIX KOHCTPYKIIMH, BHEIPEHHUEM B HHUX JOMOJHUTEIBHBIX TPYOHBIX
CHUCTEM, CO3J1aeT CJIIOKHOCTH MOHTa)Xa M OKCIUTyaTallid TaKUX CHCTEM.

CJ'IGI[OB&TCJ'IHBO ,HaHHBIﬁ BAapHAHT HC ABJIACTCA IIPCAINIOYTUTCIIbHBIM.

Takum 00pa3oM, B paccMaTpuBaeMOM 3/IaHUU PEKOMEHAYETCS MpPUMEHEHHE



BOJASIHBIX CHCTEM OTOIUIEHHS JUOO0 TOKBAapTUPHOM, 1uOO0 ABYXTpyOOH, win

OJTHOTPYOHOM CHCTEMBI.

[Tockonpky TeMIEpaTypa TEIUIOHOCHTENS B TEIJIOBOM CETH, 3HAYUTEIHHO
Oosibilie TpeObyemoil TemmepaTypbl B cucteMe oTomienus (105 wmm 95 °C), To B
3MaHUM HE0oOXoIMMa YCTaHOBKAa WHIWBUAYAJIbHOTO TEIUIOBOTO MYHKTA, IS

HU3MCHCHUA TCMIICPATYPhI TCIIJIOHOCUTCIIA.

B xauecTBe oTOnmUTENHBBIX TPUOOPOB, cornacHo mpuioxkenuto J[ CIT 60.13330

JOITYCKACTCA ITPUMCHCHUC KOHBCKTOPOB, UJIN PAIUATOPOB.

3agaua 3. OmpenenuTh pacxoj] MPUTOYHOTO BO3AyXa CHCTEMBI BO3IYIITHOTO
OTOIUICHUS, CIIOPTHUBHOTO 3aja, €CJIM HCIOJB3yeTCsS CHCTeMa C  IIOJIHOM
peuMpKyIanuel Bo3ayxa. TermmoBble moTepw mnomemenus crnoprt3aida 16 000 Br.
Temmneparypa Bo3ayxa B 3aie 20 °C.

Pemienne:

1. B cnopruBHbIX 3amax, coriacHo npunoxenuto [ CIT 60.13330
JOIyCKaeTCsl MPUMEHEHUE BO3AYIIHOM cuctemsbl otoruienus. [Ipu atom CII 60.13330
HAKJIQJBIBACT JIOMOJIHUTEIbHOE TpeOOBaHNUE:!

B cucmemax 6030ywino2o omonnenus memnepamypy 6030yxXa nNpu 8vlxooe U3

go30yxopacnpedeaumeneti ciedyem npurumams He viue 70 °C u He menee yem

Ha 20 °C Huoice memnepamypol CAMOBOCHIAMEHEHUS 24308, NAPO8, a’p030.ell U

nouliu, 6bla€JZ}ZIOM41/DCCﬂ 6 nomeuweHuu.

[TockonbKy B TNOMEWIEHWM  CIOPTUBHOTO  3ajJla  HE  BBIACISAIOTCA
CaMOBOCILJIAMEHSIOIINE Ta3bl, Mapbl U a’3pO30JHM, TO TEMIEpPATypy Ha BBIXOAE M3
BO3AyXopacopeaenuTeneid MoxHO npuHATh He Bbime 70 °C. Ilpunumaem
TeMnparypy Bozayxa 65 °C.

Ilpumeuanue: Temnepamypa npumouyHo2o 6030yXa 3A8UCUN 80 MHO2OM OMm
cnocoba nooauu 6ozdyxa 6 nomewenue. Kax onpederumv memnepamypy
APUMOYHO20 6030YXA 6 3ABUCUMOCHU OM CHnocoba B030yXopacnpeoeieHus 6

nomeuwjeHuu 6yoem paccmompeHto 8 pazoene « Bozoyuinoe omonieHuey.



2. [Tpu U3BECTHBIX TEIMJIOBBIX MOTEPSAX CHOPTHUBHOIO 3ajia, U BHIOPAHHOMN
TEMIIEPATYpE MPUTOYHOTO BO3AYyXa, MOXKHO ONPEACIUTh pPACXOd BO3AyXa B
BO3JIYILIHON CUCTEME OTOIJICHUS:

_ 36Q, _ 36-16000
e(t —t,)  1,005(65-20)

G =1274 kr / 4,

rne t, — Temmeparypa Bosayxa B mnomemienud, °C; Qp — MakcuManbHas
TEIUIONOTPEOHOCTh TOMEIIEHUSI Ui TOJIepKaHUs B TOMEIIEHUU pPacuyeTHOM
TeMIepaTypbl, BT; ¢ — yaenbHas maccoBas TEIUIOEMKOCTh Bo3ayxa, paBHas 1,005
KJK/(kr°K); Ggenr — KOTUYECTBO BEHTHISIITMOHHOTO BO3/1yXa, KI/4.

3agaua 4. OnpenenuTh HavyaJlbHOE 3HAUYEHHUE JABJEHUS Mapa B 3aMKHYTOM
CUCTEME C HEMOCPEJCTBEHHBIM BO3BpAIllEHUEM KOHJEHCAaTa B KOTEJ, €CIIM U3BECTHO,
YTO BBICOTA MOMEIIECHUS KOTENbHOM 3,5 M, BBICOTa W JUAMETpP MapoOBOTO KOTJIA
cooTBeTcTBeHHO 2 M 1 0,8 M.

Pemenne:

B 3amMkHyTOW cucTeMe C HEMOCPEICTBEHHBIM BO3BpAIllEHHEM KOHICHCATa B
KOTEJ HadalbHOE JaBJICHHE TMapa pn, MIlla, ompeaensioT HCXOAs U3 BBICOTHI

MOMENIEHUS KOTEIIHHOM:

pu = 1072(Nuow — (heor + 0,5D + 0,55)) = 10%(3,5 - (2 + 0,5-0,8 + 0,55)) = 0,0055 MIla



