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MpeagncnoBue
CBeaeHunsa o cBoae npaBui

1 UCTTOJIHUTEJb - ObwecTBO ¢ orpaHnyYeHHon 0TBETCTBEHHOCTbLIO "CaHTexMpoekT"
2 BHECEH TexHuuyeckum komuTeToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM rpadoCTPOUTENbHON AesATeNbHOCTU U
apxutektypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03sicTBa  Poccuinckon
®epepaumun (Muxctpon Poccun)

4 YTBEPXIEH [Mpukazom MuHucTepcTBa CTPOUTENLCTBA U XKUIMULLHO-KOMMYHANbHOro X0351CTBa
Poccuiickon ®egepauum ot 16 gekabpsa 2016 r. N 945/np 1 BBeaeH B genctaune ¢ 17 noxs 2017 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHgapT)

6 BBEJJEH BINEPBbLIE

B cnyyae nepecmompa (3aMeHbl) Unu OmMMeHbl Hacmosiwezao ceoda npasusi coomeemcmeyroujee
ysedomneHue bydem onybniukogaHo 8 ycmaHoerneHHoM ropsdke. Coomeemcmeyrowas UHgbopmayus,
ysedomiieHUe U meKcmbl pa3Melaromest makxe 8 UHGhopMayuoHHOU cucmeme oble20 nonb308aHust - Ha
oguyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BBepeHue
HacTtoswuin ceoa npaeun pa3paboTaH B COOTBETCTBUM C TpeboBaHusMU defeparnbHbiX 3aKOHOB OT
30 pgekabps 2009 r. N 384-d3 "TexHuyeckuit pernaMeHT o 6e30MacHOCTU 30aHWUA U COOpYXeHuin", oT 22
nions 2008 r. N 123-$3 "TexHu4eckuii pernameHT o TpeboBaHMsiX noxapHon 6e3zonacHocTn", oT 23 HosbpS
2009 r. N 261-93 "O06 sHeprocbepexeH!Un 1 0 NOBbILLEHUN 3HEepPreTUHeckon 3hdEeKTUBHOCTU U O BHECEHUN
N3MeHEHM B OTAENbHbIE 3aKoHOoA4aTeNnbHble akTbl Poccuinckon deaepauun”.

Csog npaBun paspabotaH OOO "CanTexllpoekt" (kaHg. Tex. Hayk A.A.llapunos, wuHX.
A.C.BorayeHkoBa, wuHx. M.A.llapunos, wuHx. [O.®.Kapumo, wuHx. H.A.AnekcaHOpoBWY,  WHX.
W.0.MoHacTbipeHko) npu yyactum ®IrbOY BINO "MICY" (g-p TexH. Hayk, npod. .A.XaBaHoB), NMKE OO0
"TennoaHepretuka" (kaHg. TexH. Hayk E.J1.Manen).

1 O6nacTb npumeHeHUs
1.1 Hactoawwmn cBog npaBun  pacnpoCTpaHSeTCss Ha MNPOEKTMpPOBaHWE, CTPOUTENbCTBO WU
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aKcnnyatauynw CUCTeM nogadvn BO3ayxXa Ha ropeHue u ypaneHuma npoaykTtoB CropaHua opraHun4ecKkoro
Tonnuea AOnd TennoreHepatopoB Ha ras3oBoM TonnmBe, YyCTaHaBlIMBaeMbIX B KBapTuUpax HOBbIX WU
PEKOHCTPpYyMpyemMbIiX MHOTOKBApPTUPHbIX XWUIbIX 340aHUA BbICOTOM OO0 28 M, B TOM 4UCME UMEOLLNX
BCTPOEHHbIE HEXUITblEe NOMELLEHNA 006LEeCTBEHHOIrO Ha3Ha4YeHUs.

1.2 Csopg npasuigli  He pacnpoctpaHAaAeTCcAa Ha NOKBApTUPHble CUCTEMbI TennocHabxeHus
OOHOKBAPTUPHBLIX N 6]'IOKVIpOBaHHbIX XKunblX JOMOB.

2 HopmaTuBHbIe CCbIJIKU
B HacTosweM cBoae npaBun NCNOMNb30BaHbl HOPMATUBHbIE CChINKX Ha cnegytoLuime cBoabl NpaBun:

CI160.13330.2012 "CHwuI1 41-01-2003 OTonneHue, BEHTMAALMSA U KOHOULMOHMPOBaHME Bo3ayxa"
CI161.13330.2012 "CHwuI1 41-03-2003 Tennosas nsonauns obopyaosaHusa n Tpybonposogos”

MpumeyaHwue - MNMpy NoONb30BaHMM HACTOSALWMM CBOAOM MpaBwi Lenecoobpas3Ho NpoBepuTb OeNCcTBue
CCbINTOYHbIX OOKYMEHTOB B MHOPMaLMOHHOW cucTeMEe OOLLEero nonb3oBaHWsi - Ha odULManbHOM canTe
denepanbHOro opraHa WCMNOMHUTENbHOW BracTu B cdepe cTaHgapTu3aumMm B CETU VIHTEpHET unm no
€eXerogHomy MHMOpMaUNOHHOMY YykasaTento "HauuoHanbHble cTaHaapTbl”, KOTOpbIA OnyGrmkoBaH Mo
COCTOSIHUIO Ha 1 AHBapsi TeKyLlero roga, U no BbiMyCckaM €XeMecsa4HOro MHOPMAaLMOHHOIO ykasaTtens
"HauunoHanbHble cTaHgapTbl" 3a TeKywun rod. Ecrnv 3ameHeH CCbINMOYHBLIN OOKYMEHT, Ha KOTOPbIM AaHa
HeJaTUPOBaHHAs CCbifka, TO PEKOMEHAYeTCs MCMOMb30BaTb AEWCTBYIOLLYIO BEPCUIO 3TOro0 AOKYMEHTa C
YYETOM BCEX BHECEHHbIX B JAHHYI0 BEPCUIO N3MEHEHMI. ECnn 3amMeHeH CCbINOYHbIV JOKYMEHT, Ha KOTOPbIN
JaHa [gaTupoBaHHas CCbIflka, TO PEKOMEHAYETCH UCMONb30BaTb BEPCUMIO 3TOM0 AOKYMEHTA C yKa3aHHbIM
BbiLLE rOA0M yTBEPXAEHUS (NpuHATKSA). Ecnu nocne yTBepxaeHUsa HacTosILEero ceoaa npaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIA AaHa AaTUpOBaHHAs CCbifika, BHECEHO U3MEHEHWE, 3aTparMBatoLlee nonoxeHne, Ha
KOTOpOE [aHa CCbIflka, TO 3TO NOJIOXKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOro n3ameHeHus. Ecnn
CCbINTOYHbIA JOKYMEHT OTMEHeH 0e3 3ameHbl, TO TMOSfIoXKEeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCsi NPUMEHSTb B YacTu, He 3aTparmBatoLLen aTy ccbinky. CBegeHus 0 AeNCTBUM CBOAOB NpaBwusl
uenecoobpasHo NnpoBepuTb B PegepanbHOM MHOPMaLMOHHOM OOHAE CTaH4apTOB

3 TepmuHbI M onpepeneHus
B HacTodwem cBoge npaBun  MpUMMEHeHbl  crnefylolwme TEepMUHbl € COOTBETCTBYHOLLMMMU
onpeaeneHnsaMu:

3.1 Bo3gyxoBopa: KaHan vnu Tpy6onpoBoa NpsMOYrofibHOro UMn KPYrioro CeveHusl, Cnyxalumin ans
noJayv K TennoreHepaTopy Bo3ayxa Ans ropeHnusi, 3abupaemoro CHapyXu 3gaHusi.

3.2 BosgyxonoaBoh: TpyGonpoBond KPYrforo CeyYeHusl, cryxawuid Ans nogadys Bosgyxa oT
3aBOpHOro YCTPOMCTBA UK OT KONMEKTUBHOIO BO3AyXOBOAA A0 TennoreHepaTopa.

3.3 abimooTBoA: TpybonpoBoa Anst 0TBoAa AbIMOBbIX ra30B OT TEMN/oreHeparopa 4o AbIMOX0Aa.

3.4 pbimoxopa: BepTukanbeHbI kKaHan nunu TpybonpoBoa NPSMOYrofibHOro UMM KPYrioro cevyeHns ans
CO3JaHus TArM 1 0TBOAA NPOAYKTOB CropaHmsl (AbIMOBbLIX Fa30B) OT NMPUCOEAMHEHHBIX K HEMY AbIMOOTBOAOB
BEpPTMKanbHO BBEPX B aTMOcdepy.

3.5 ecTtecTBeHHas Tsira (camoTsara): Pa3pexeHue, Bo3HUMKaloLlee B ObIMOXOAE 3a CYHET pasHUub
MMAOTHOCTU HapYXXHOro BO3AyXa W MPOAYKTOB CropaHusi MO BbICOTE U MPUHYXJAoLLMX BO34yX MOCTynatb B
TONKY, a ra3oo6pasHble NPoayKTbl CropaHus ABMraTbCs Mo AbIMOOTBOAAM M AbIMOX0AaM B aTMOCdepy.

3.6 UCKYCCTBEHHas TdAra: Pa3pe>KeH|Ae, co3aaBaemMoe bIMOCOCOM UIM BEHTUITATOPOM.

3.7 koakcmanbHbIN AbiMoxoa: KOHCTPYKTMBHOE pelueHne nogayn Bo3gyxa M yaareHus npogyKToB
CropaHus COBMELLLEeHHbIM (COOCHbBIM) YCTPOWCTBOM MO NpuHuuny "Tpyba B Tpybe”.

3.8 koakcManbHbIN AbiMooTBOA: KOHCTPYKTMBHOE pelueHne nogayvv Bo3gyxa M O0TBOAa MPOOYKTOB
CropaHusi COBMeLLEHHbIM (COOCHBIM) YCTPOMCTBOM MO NpuHUuny "Tpyba B Tpybe".

3.9 TennoreHepatop Tvna B: TennoreHepaTtop C OTKPbITON KaMepon CropaHud, noakniovyaemMbin K
nHauBMAayanbHOMYy Abimoxony. Bosgyx ans ropeHuss 3abupaeTcsi HEMOCPEACTBEHHO U3 MOMELLEHUs, B
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KOTOPOM YyCTaHOBJIEH TennoreHeparop.

3.10 TennoreHepaTop TMna C: TennoreHepaTop C 3aKpbITON Kamepow CropaHusi, B KOTOPOM OTBOA
NPOAYKTOB CropaHus M nogadya BO3gyxa AMs FOPEHUs MOryT OCYLLEeCTBMAATbCS 3a CHET BCTPOEHHOrO
OyTbeBOro BEHTUNSITOpPA MM AbiMococa. CucTema CxuraHusi rasoBoro TonmnvBa (nogaya Bo3gyxa Ans
ropeHusi, Kamepa CropaHusl, OTBOA MPOAYKTOB FOpPEeHMs) B 3TUX TennoreHepatopax rasonsioTHa Mo
OTHOLLUEHMIO K MOMELLEHNSIM.

4 O6wme nonoxeHus
4.1 Csop npasun passuBaeT TpeboBaHua CI1 60.13330 B yacTv NpoOeKTUPOBaHMS MOKBAPTUPHbLIX
CUCTEM TENNOCHaBXeHNs1 MHOrOKBapTUPHbIX XUNbIX 30aHUNA.

4.2 AspoomMHamMmyecKknin pacyeT ra3oBo3yLUHOro TpakTa TennoreHepaTopoB BbINOMHAETCH Ha OCHOBE
obLenpuHATLIX DU3NYECKUX 3aBUCUMOCTEN MMOPOAUHAMUKA U a3pOAMHAMWKM C YY4EeTOM CTaHO4apTHbIX
3Ha4YeHUIN MECTHbIX COMPOTUBIEHNA KOHCTPYKTUBHBIX M3OENWIA NO CNPaBOYHbIM AaHHbLIM.

4.3 Mo pe3ynbTatam aspognHaMmn4eCcKoro pacyeTta CMCTeM nogadnm so3ayxa Ha ropeHune un yaganeHume
npoayKTOB CropaHua onpenendarT ce4dYeHne [ObiIMoXodoB W BO34yXOoBOOOB, pekoMeHaauunm no Bbl60py
BbICOTbI ObIMOBOW pr6bl n ee pasMelleHnio B 3aBUCUMOCTUN OT apXUTEKTYPHO-MJ1aHNPOBOYHbIX peLLIGHVIﬁ
XKUnoro 3gaHug.

4.4 TpaccupoBka ObIMOOTBOAOB M [bIMOXOAOB, MX MPOTSXKEHHOCTb, B TOM YucCne U Ansi KBapTup
CYLLECTBYIOLLEro >XMNoro doHaa, OnpedenstTCa HacTOsAWMM CBOAOM MNpaBun U UHCTPYKUUSIMU
NpeanpuaATU - U3rOTOBUTENEN JAHHBIX CUCTEM.

4.5 B kadvecTBe mMmatepuana Aanda WU3rotosrieHnA AbIMOOTBOAOB M [ObIMOXOAOB MNpeanodYTuTesibHa
HepXaBetLllaa cTalb.

Vcnonb3oBaHue AN M3roToBNEHMS ObIMOXOAOB W BO3[QYXOBOAOB KepaMWYECKUX, MIACTMKOBbLIX W
KOMMO3WTHBIX MaTepuanoB [AOMyCKAeTCsl TOMbKO MPWU HanuyuMu MOXapHOro U CaHWTapHO-TMIMEHNYECKOro
cepTudukara.

5 PekomeHayeMble cxeMbl Noga4yun Bo3ayxa U yaaneHusi NnpoayKToB cropaHus

5.1 O6wume nonoxeHus
CucTeMbl nogayn Bo3gyxa W yAaneHus MpodyKTOB CropaHusi TEMnoreHepaToOpoB C 3aKpbITbIMU
Kamepamu cropaHusi MOryT NpOEKTUPOBAaTLCS NO CreayoLWMM CXeMaM:

- C KOaKkcualibHbIM (COBMeLLI,eHHbIM) yCTpOVICTBOM nogavn Bosgyxa v yganeHua npoaykTtoB CropaHuA;

- C pasgenbHbiM yCTpOIZCTBOM nogavny Bosgyxa un yaaneHua npoaykTtoB CropaHnua BCTPOEHHbIMU U
NPUCTPOEHHbBIMU KOJNNEKTUBHbIMMN BO3OQyXOBOAAMU U ObIMOXOOaMU;

- C MHAMBMAOYyanbHbIM BO3[4yX0BOAOM, obecnevnBaowmnm 3abop Bo3Oyxa Yepes CTeHy M nogady ero
MHOVBUAYATBLHO K KaXXAOMY TenmnoreHeparopy, v yaaneHuem AbIMOBbIX ra3oB KOMMNEKTUBHbLIM AbIMOXOAO0M.

yCTpOIZCTBO ObIMOOTBOAOB OT KaXAOoro rtennoreHeparopa unHaunsuayanbHO 4epes cbaca,u,Hyro CTEHY
MHOIO3TaXXHOrro Xunoro 3gaHnga 3anpelaeTcA.

Mpy PEeKOHCTPYKUMM CUCTEMbI TEMNocHabXeHWs CyLLEeCTBYIOLLEro MarioaTaXkHoro Xunoro dgoHaa u
TEXHNYECKOW HEBO3MOXHOCTU  OpraHusaumy  KOMMeKTUBHbLIX [AbIMOXOOOB  [JOMyCKaeTcs  YCTPOMCTBO
nHAMBMAOyanbHbIX AbIMOOTBOAOB nNpu obs3aTenbHOM paspaboTke MeponpuaTvin no  obecneyeHuto
6e3onacHoCcTy B cOOTBETCTBUM C [1, cTaThd 6, NnyHKT 8].

5.2 Cxembl 3abopa Bo3ayxa u yaaneHusi NPOoAYKTOB CropaHusi AnA TensoreHepaTtopoB Tuna B
Cxembl 3abopa Bo3gyxa W yganeHue NpPOAYKTOB CropaHws Ans TennoreHepaTopoB Tuna B [c
aTMocdepHbIMU ropenkamMmu (OTKpbITUE KaMepbl CropaHunst)] NpMBeaeHbl Ha pucyHke 5.1.
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a) - OTBOA NPOAYKTOB CropaHusi Hapy»xy MHanBuayansHo, 3abop Bo3ayxa Ans ropeHust U3 nomeLleHus; 6) -
3ab0p Bo3ayxa Ans ropeHust U3 NoMeLLeHUs KoakcuanbHbIM BO34YXOBOAOM, OTBO/ NPOAYKTOB CropaHus
OTAENbHBIM AbIMOOTBOAOM UMW OGLLIMM AbIMOXOAOM, MPOSIOXKEHHBIM B CTEHE 3[0aHWUSI UMW NMPUCTPOEHHBLIM K
Hen

PucyHok 5.1 - UhauBmayanbHOE 1 KoakcuanbHOe UCTIONHEHne
5.3 Cxembl 3a60pa Bo3ayxa v yaaneHusi NpoayKTOB CropaHus Ans TennoreHeparopoB Tuna C
5.3.1 UnauBuayanbHoe noaknoyYeHune K rpynnoBomy aAbiMoxoay

Cxema nHOnBNAOYyanbHOro NOAKIMHOYEeHUA K rpynnoBoMy OAbiIMOXOAyY npmueeneHa Ha pUCyHke 52

MpucoeamnHeHWe K rpynnoBomy
ObIMOX0y, NPUCTPOEHHOMY K 3aHWI0:

a) - KOakCunarnbHO€e UCMOoJIHEeEHnE,
BEHTUINATOP 3a TennoobMeHHUKOM;

0) - KoakcmanbHoe UCMONHEHNE,
BEHTUIATOP Nepen ropenkomn;

B) - pasgenbHoe ncnonHexne, 6es

BEHTUNATOPA,
ur— ] 1 r) - pasgensHoe UCronHeHune,
1 | , ———— .
— -‘] —. h - BEHTUNATOP 3a TennooOMEHHUKOM;
o i

I [) - pasaensHoOe UCTOSHeHne,
BEHTUNATOP nepep roperikon;

1 - ByTbEBOW BEHTUNATOP;

2 - CNVB KOHOeHcaTa;

3 - ctabunusartop TAru;
4 - npo4yncTKa gbiMoxoaa




PucyHok 5.2 - UhaneBuayanbHoe noaknoyeHme ra3oBbiX
TENnoreHepaTopoB K rpyrnnoBoMYy ObIMOXOAY

5.3.2 UnguBnagyansbHoe NogKIoYeHMe ra3oBbIX TensoreHepaTopoB. PaszaenbHoe UCNOMHEHUe
Ha pucyHke 5.3 nokasaHbl TOMOYHbIE YCTPONCTBA C CUCTEMOW OTBOAA NPOAYKTOB CropaHus 1 nogsoaa

BO34dyXa BepTuKaribHO 4Yepes Kpbilly. BblﬂyCKHbIe OTBEPCTUA HaxoOgATCA B HeHOCpeﬂCTBeHHOVI 6nmsoctn
apyr ot gpyra n B 30He OMHaKoOBOIro AaBJieHuA.

i

a) - KOaKcunalribHoe UcnoJyiHeHne C npepbiBaTesieM T4rnm, C BEHTUIIATOPOM 3a TENNOOBMEHHUKOM; 6) -
KOaKkcuarnibHOe UCMNoJIHEeHNE C npepbiBaTeniemM T4ru, C AyTb€BblM BEHTUIIATOPOM MNepen ropenKon; B) -
pa3genbHoe coBMeELEeHHOE UCTOJTHEHNE C AYyTbeBbIM BEHTUNATOPOM Nepen ropenKon; F) - pa3gernbHoe
coBMeLlleHHOoe UcnoJsiHeHne C AyTbeBblM BEHTUITATOPOM 3a TEennoobMeHHMKOM

PI/IcyHOK 53- VlH,EI,VIBI/I/J,yaﬂbHOG noakKrn4yeHmne ra3oBbixX TenrioreHepaTopos. KoakcmnanbHoe 1 coBMeLLEHHOE
pasaenbHoe ucnofiHeHune

5.3.3 UuguBuayanbHoe NOAKIMIOYEHME ra3oBbIX TensnoreHepaTtopoB. PazaenbHoe UCNOMHEHMEe

Ha pucyHke 5.4 nokasaHbl TOMOYHbIE YCTPOMCTBA C pasfesfibHbIMKM CMCTEMaMuW OTBOAA NPOAYKTOB
cropaHua 1 nogsofa Bosayxa. YCTbs 9TUX CUCTEM HaXOOATCH B 30HaX C pasnnyHbIM JaBfieHMEM.



o) [T

a) AbIMOCOC YCTaHOBIIEH Ha BbIXOAE M3 TOMKKW; 6) BEHTUNATOP YCTAHOBMEH A0 ropernku; 1 - AbiMococ,
OyTbEBOW BEHTUNATOP

PVIC)/HOK 54- MHHVIBVID,yaJ'IbHOG nogKn4YeHmne ra3oBblX TenJioreHepaTtopos. PasgenbHoe ncnonHeHue

5.3.4 WHauBunpyanbHoe nNoAKNOYeHWe Tra30BbIX TenyoreHepaTopoB C pa3MeLleHUeM
ObIMOXOL0B B O0OLLeNn waxre

Cxema vHOuBMAYanbHOro MOAKMNIOYEHNS ra3oBblX TenforeHepaTopoB C pas3MelleHneM ObIMOXOA0B B
obLen WwaxTe npMBedeHa Ha pucyHke 5.5.



a), r) - KoakcnanbHoe UcnomnHeHue; 6), B) - pasgernbHoe NCNonHeHne; 1 - QyTbeBOW BEHTUNATOP

PVICyHOK 55- MHAVIBVILI,yaJ'IbHOG nogkKnw4yeHmne ra3oBbiX TennoreHepaTopOB C pasmeu.l,eHmeM AbiIMOXOO0B B
obuen waxrte

5.3.5 N'pynnoBoe noakntoyeHue ra3oBbIX TeNnoreHepaTopos

Ha PpUCyHKe 5.6 nokasaHbl TONO4YHbIE yCTpOVICTBa C pasgernbHbiIMM CuCcTtemMamMn OTBOAa MNPOAYKTOB
CropaHua n noasoaa Bosayxa, NoAKMHYaknLWMMNCA K KONMNEKTUBHbIM AbiIMOXO4aM U BO34yX0BOAaM.



]

1 - cnmB KoHAeHcaTa; 3 - ctTabunuaaTop Taru; 4 - NPoYNCTKa AbIMOX0oAa

PucyHok 5.6 - 'pynnoBoe noaknoveHne ra3oBbix TEMNOreHEPaToOpoB C pa3aernbHbIMY CUCTEMaMU Noaayu
BO3Jyxa W yaaneHns npodyKToB cropaHus

5.3.5.1 'pynnoBoe NoakroyeHe rasoBblX TENNOreHepaTopoB MO KoakCuanbHON cxeme

KoakcmanbHas cxema rpynnoBoOro noAkrio4YeHnA ra3oBblX TenyioreHepatopoB npuneeneHa Ha pucyHKe
5.7.

t t
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1 - cnuB KoHaeHcaTa; 3 - cTabunusaTop TAru; 4 - NpoYUCTKa AbiMoxoaa

PMOyHOK 5.7 - prnnosoe NOoAKI4YeHne ra3oBbiX TENNOreHepaTopoB K KOAKCMallbHOMY AbiIMOXOo4Yy
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5.3.6 Tlogknio4yeHne rasoBbIX TennoreHepatTopoB K KepaMU4YeCKOMY KOJINeKTUBHOMY
KOoaKCuanbHOMy gbiMmoxoay

Cxema MoakIoYeHnsi ra3oBbIX TENSIOrEHEPaTOPOB K KEPAaMUYECKOMY KOJIEKTUBHOMY KOakcuarbHOMY
AblMoXxoay npuBeaeHa Ha pucyHke 5.8.

Mpmpasmes nonra

/ T [ e b
Howye 3auimiei

Kausisain pSont-ia Bopxiear fnepua
Besmvnsyacehis usinTa
i
V
Tenacrasepartop ,/
Kauesnga pboned
Tennorexeparep Kepasecian Tpyda
Tporree LA nopus
faepua Oreepctra A0 pepasBasms
AdAngwaE
EwsocTe gna cfiopa » oteaga
KOsgoHCRTa
Hefitpanusatop
HOHABHCATE

1 - NokpoBHasi NNNTa; 2 - BO3AYLUHbIN 3a30p; 3 - BEPXHAA ABEpLA; 4 - kKaMeHHas obonoyka; 5 -
Kepamuyeckasi Tpyba; 6 - TPONHWK ANs ABepLbl; 7 - OTBEPCTUE A1 BbipaBHUBAHWSA OABMEHUS]; 8 - EMKOCTb
ans cbopa n otBoda KoHAeHcaTta; 9 - HenTpanuaaTtop koHaeHcata; 10 - oeepua; 7171 - HeTpanmsaTop

KoHAeHcaTa; 12 - TennoreHepatop; 13 - 3alUUTHbIN KOXYX; 14 - KOHYC
PucyHok 5.8 - MopgkntoyeHre ra3oBbix TEMOreHepaTopoB K KEPAMUYECKOMY KOMNEKTUBHOMY KOaKCHMarbHOMY
ObIMOXOAY

6 TpebGoBaHusA K cucTemMam nogavm Bosayxa U yaaneHus npoAyKTOB CropaHusi TOnfMBa
6.1 3abop Bo3dyxa QAN TOpeHWUs Ans TensioreHepatopoB Tuna B JormkeH npoBoaWTbCS U3
MOMELLeHUs, B KOTOPOM OH YCTaHOBEH.

6.2 I'Ipvl MCNOJ1Ib30BaHN TenrfioreHepaTtopoB TuNa B cuctema BeHTMNAUMKM 30aHUA  OOSMKHA
obecneunBatb NOCTOAHHYIO NOoda4vy HapyXHOro BoO3gyxa B NomMeweHune, B KOTOPOM YCTaHOBJIIEH
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TennoreHepartop, B obbeme, HeobxoamMmom Ans ropeHund rasa.

6.3 Ons yaaneHna npoaykTtoB CropaHuda OT TensioreHepatopoB Tuna B cnenyeT npeaycMatpuBathb
nHanBunayalbHbl€ ONA KaXOoro tenfioreHepartopa BepTukalribHble AbiIMOXOAbl.

6.4 3abop Bo3gyxa pAns ropeHust Ans  TennoreHepaTopoB Tuna C  [OOMKEH NpPOBOAUTLCS
BO34yXOBOZAaMW HEMOCPEACTBEHHO CHaPYXMW 34aHUs.

6.5 lNMpun Mcnonb3oBaHUM NOKBAPTUPHBIX CUCTEM TEMMOCHAOXEHMS B XUMbIX AOMax, HAXOASLMUXCS B
KNMMaTUYeCKUX panoHax CO CPedHEeCYTOYHOW TemnepaTtypor HapyxHoro Bo3gyxa muHyc 30°C u Huxe,
pekoMeHayeTCca MpuMHUMaTb CXeMy MoAauyu Bo3gyxa WU yaaneHus nNpoaykToB CropaHus B KOakCUanbHOM
WCNOSNHEHNN.

6.6 KoHCTpyKuMs 1 pasmelleHne ObIMOXOAOB M BO3L4YXOBOAOB OMpenensTcs B COOTBETCTBUM C
NPUHUMAEMbIMU aPXUTEKTYPHO-MIAHUPOBOYHBIMWU PELUEHUSIMWU 34aHUS UCXoas U3 yAoOCTBa UX MOHTaxa M
obcnyxmBaHus.

6.7 lpoknagka BO3OyXOBOOOB M ra30X0d0B [OMNYyCKAETCA 4Yepe3 HeXWnble MOMELLEHUS, KYXHW,
KOpWOOpbl, NECTHWYHbIE KMEeTKM UMM NudToBble Xomnnbl. [py 3TOM OHM [OMKHbI MMETb OrpaXxaeHUs
CTPOUTENbHbLIMN KOHCTPYKLUMAMM C NPEOENIOM OrHECTOMKOCTU HE MEHee YCTaHOBIMNEHHbIX ANS Nepecekaemblx
orpaxgarLmx KOHCTPYKUMIA. [lonyckaeTcst Npoknagka AbIMOXOAOB M BO34YXOBOAOB BO BHYTPEHHUX CTEHaX
3[aHus. 3anpellaeTcs npoknagka obIMOXOA0B U AbIMOOTBOOB Yepes Xurble NOMELLEHUS.

6.8 [biMooTBOABI N ObIMOXOAbl LOMXKHbI OblTb ra3onfoTHbIMK, HE AonyckaTb NOACOCOB BO3dyxa B
MecCTax COeOUHEHUA W NPUCOEAMHEHMS ObIMOOTBOAOB K AbIMOXOAY M BbINOMHATLCA M3 MaTepuarnos,
CMOCOOHbLIX MPOTUBOCTOSATL 6€3 NOTEPU FrEPMETUYHOCTU U NMPOYHOCTU yAAPHBIM MEXaHMYECKUM Harpyskam,
CTOMKMX K TpaHCMNOPTUPYEMOWN 1 OKpyxatowen cpeae. ObIMOOTBOAbLI U AbIMOXOAbl OOIMKHbLI OblTb HaAEXHO
3aKpensieHbl U Nocne MoHTa)a NoABEPrHyTbl UCMbITAHUSAM Ha Hanuyne TAru.

Vcnonb3oBaHue 4ns M3roToBneHWs ObIMOXOLOB M BO3OYXOBOAOB KEpaMMKW, NracTMacchbl U OpYyrux
NMONMMMEPHBIX MaTepuarnoB [OMyCKaeTCA TOMbKO MPW HanuMyMyM NOXapHOTO U CaHUTapPHO-TUIMEHUYECKOro
cepTngnKaToB.

B kadyectBe MaTtepmana Onda  WU3rotoeBrieHUAaA  ObIMOOTBOAOB Haubonee npeanoyTuTesibHa
HepXXaBetLwlaa cTalnb.

6.9 KonnektuBHble AbiMOXoAbl WM BO34yXOBOAbl crnedyet npoektMpoBaTb W3 Heroptounx (HI)
mMaTepumanos.

[biMooTBOAbLI M NogBoasALME BO34yX0BOAbl HA CTE€HE KyXHU O0MNYyCKaeTCA 3aKpbiBaTb AEKOPATUBHbIMU
orpaxaeHnAamMmm n3 Heropro4mnx matepmarnoB, He CHXXaKLWNMn Tpe6yeMb|x npenernios OrHECTONKOCTM.

6.10 KOHCprKTVIBHbIe ANieMeHTbl ObIMOOTBOAOB U BO30YyXOBOAOB [OOJTKHbI OblTb 3aBOACKOrO
N3roToBlieHNA U UMETb cemecpleaT COOTBETCTBUA TEXHNYECKMM YCITOBUAM.

B cnyyae wucnonb3oBaHusi AbIMOXOA0B COOPHOM KOHCTPYKLUMM M3 HemeTannuMyeckux MaTepuarnos
TPOVHMKN COEAMHEHMI KOMMEKTMBHOMO [AbIMOXOA4a C [ObIMOOTBOAAMM [OOJBKHbI ObiTb 00s13aTenbHO
N3roToBMEHbl B 3aBOACKMX YCINOBUSIX U UMETb CepTUdUKaTLl COOTBETCTBUS TEXHUYECKUM YCIIOBUSIM.

6.11 Y3nbl CTbIKOBbIX COEANHEHNIA ObIMOXOA40B AOSMKHbI pacnonaratbCA BHE KOHCTPYKUUN NepeKpbITUA
(FIOKprTI/IFl) Ha pPacCTOAHUAX, obecneynBatoLmnx yﬂ,O6CTBO MX MOHTaxa, 06Cﬂy)KMBaHI/IF| N peMOHTa. CTblkn
AOOJIXHbI NMEeTb yCTpOVICTBa, UCKMoYaoLme cMeLLeHNe CeKLMN OTHOCUTESBbHO apyr gpyra.

KoHCcTpykuun 3apenku OTBEPCTMI B MecTax MpPOXOAO0B [AbIMOXOAOB Yepe3 MepekpbiTus (MOKpbITUE)
XKUINOro 3[aHusl OOMmKHbl obecneynBaTb YCTOWUMBOCTb KOHCTPYKUMM [bIMOXO[OB M BO3MOXHOCTb WX
CMELLEHWI, BbI3BaHHbIX TEMMNepaTypPHbIMU BO3AENCTBUSIMU.

6.12 He ponyckaeTcsa ucnonb3oBaHne OTBEPCTUI B NIIMTaX NepPeKpbITUN B KAYeCTBE COeANHUTENBHbIX
3M1EMEHTOB ra3oxopa.

6.13 B cnyyae ncnonb3oBaHWs ObIMOXOLOB COOPHOWM KOHCTPYKLMW M3 METannMyeckux maTepuanos

COoeauHeHns getanen ObIMOXOOO0B AOSMKHbI OCYyLUECTBNATLCA 3aTAXHbIMUA MEeXaHNYeCKMMU KpenneHUnAaMn.
Vicnonb3oBaHue KrnenaHbiX COeauMHEHWN 3anpeLljaeTcs. ,D,OI'IyCKaeTCFl ncnonb3oBaHne repmMeTmnsnpyroLinx
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Marepuanos, UMeLWmx ceptTudmkaTbl cooTBeTCTBUSA PocnoTpebHaasopa n MUC Poccun.

6.14 B BepxHem 4acTm p[piMoxofa AOMKeH ObiTb NpeayCMOTPeH OronoBOK, MPEnATCTBYOLLMIA
nonagaHuio NTWW, CHera, OoXAs W Mycopa BHYTpb AbiMoxoda. KOHCTpyKUMsi OrorioBka He [OSKHa
3aTPYAHATb BbIXOA AbIMOBLIX ra3oB Mpu tobbix MNOrogHbIX ycrnoBusx. Mpu koakcuanbHOM WCMOSTHEHWUN
BbIXOAHOE CEeYEeHMe OrorioBka AOSMKHO ObiTb, KaKk MUHUMYM, B OBa pa3a bornblue ceyYeHust YCTbs AbIMOXo4a
(Bo3gyxoBoga).

6.15 Ha ppimooTBOgax AonyckaeTcsa npegycmatpuBaTb He Oornee Tpex MNOBOPOTOB, BKYas
coeiHEHWe ero C ObIMOXOAOM, C paauyCoM 3akpyrneHus He MeHee AmameTtpa Tpybbl. [Mpu aTOM yrnbl
NMOBOPOTOB AOMKHbI ObITb HE MeHee 90°.

6.16 CymmapHasa anuHa ObIMOOTBOAOB M BO34yXOMNOABOAOB OT MecTa 3abopa BO3ayxa He AOMkHa
npeBbIlaTb 3HAYEeHWW, PEKOMEHOOBaHHbLIX NpeanpuaTMeM - WK3roToBuTeneMm TennoreHepartopa. [lpu
M3MEHEeHNN HanpaeleHnAa Bo3ayxonoasoda M ObIMOOTBOAA A0ONYCTUMYHKO ONMMHY FOPU3OHTAllbHOrNo yyacTka
cnepyeT yMeHblath Ha 0,8 m nocne kaxxgoro nosopota (koneHa).

6.17 [dbimoxoq OOMmKeH MMEeTb BEPTMKANbHOE HanpaBfeHne N He UMETb Cy>XeHWI. [lonyckaeTca UMeTb
He Bonee OBYX NepeMeH HanpaBneHuss Ocu AbiIMoxoaa, NPy 3TOM Yrosl OTKIIOHEHUS] OT BEPTMKANW OOIKEH
ObITb He 6onee 30°.

6.18 KomnekTMBHble ObIMOXOAbI W  BO3AyXOBOAblI MOrYT MPOEKTMPOBAaTbCA  KPYrmoro wnu
NPSAMOYrofnbHOro ceyeHus. Npu NpsSMOYronbHOM CeYEeHUW OTHOLIEHWEe BOonbluen CTOPOHbI K MEHbLUEN He
OOMKHO npeBbiwaTh 1,5, yrnbl 4OMKHbBI ObITb CKPYTAEHbl C pagnycom cKpyrineHus He meHee 20 M.

6.19 deiMooTBOA CneayeT npoknagpiBatb C YKIOHOM He MeHee 3% B CTOPOHY OT TennoreHeparopa, u
OH JOSPKEH UMeTb YCTPOWCTBA C 3arfnyLUKon Ans otbopa Npob B Lensx NpoBEPKN KayecTBa ropeHust.

6.20 ObIMOOTBOA AOMKEH OblThb HAOEXHO U repMeTUYHO 3aKpenrneH Ha naTtpybke Bxoda B AbIMOXO[.
He ponyckaeTtcs BBOAWUTL AbIMOOTBOA BHYTPb AbIMOX0O/1a, YMEHbLLIAsA ero ceyeHue.

6.21 Bo3ayxo3abopHble YCTPONCTBA HE OOIMKHbI MMETL 3arpaxkaeHun, NpensaTCcTBYOWMX CBOGOOHOMY
NPUTOKY BO34yXa, U OOIMKHbI OblTh 3alUMLLEHbI METANNMYECKON CETKOW OT MPOHUKHOBEHUSI B HUX MyCOpa,
NTUL W MNOCTOPOHHMX MpeameToB. [lpy Hag3eMHOM pasMelleHUM W pasMelleHMM Ha KpoBne 34aHust
BO3ayx03abopHble OTBEpPCTMS cnegyeT npegycmatpueath Ha 0,5 M Bbile yCTONYMBOrO CHErOBOrO NMOKPOBA,
HO Ha BbICOTE He bonee 2 M.

6.22 B coegnHeHUsx y4acTKkoB BO34yXOBOAOB Pa3fiMYHOIO HanpasfeHWsi He OOIMKHO ObiTb CyXeHWi
CeYeHMs 1 OCTPbIX KPOMOK. YToNn COeANHeHNs ABYX Y4acTKOB BO34yXOBOAOB AOMKeH ObiTb He MeHee 90°.

6.23 Mnowaab ceyeHnss AbIMOOTBOAA U BO3[yXOBOAa K TenyoreHepaTopy He AoSkHa GbiTb MeHbLUe
nrowage cedyeHns NaTpyokoB NpUCOeaNHAEMOro KoTna.

6.24 Bo wusbexaHne KOHOEHCAUuuMM BOASIHbIX MApPOB Ha HAPYXHOW MOBEPXHOCTU pa3fenbHOoro
BO34yXx0BOAa AOIMKHA ObITb NpegyCcMOTpeHa Tennon3onsauuoHHas KOHCTPYKUUS M3 HEropoYnX Matepunanos
roynnel  HI,  cooteBetctBytowas  CI1 61.13330. PekomeHgyetcs  paccuutbiBaTb  TOMLWUHY
TeNnou3onsaUMOHHOIo Crosi AblMoXoda W3 YCrnoBWsi obecneyeHuns TemnepaTypbl CTEHKM ObIMOXOAa B
paboyem pexvmMe BbIle TOYKUM POCbl AbIMOBbIX a30B MPU CaMOW HU3KOW pacyeTHOW Temnepartype
Hapy»XHOro Bo3ayxa.

6.25 [1bIMOX0A 1 BO34yX0BOA AOSKHbI OblTb BNAroCTOMKMMI U BOAOHENPOHULAEMbIMMU.

6.26 CeuyeHuss ObIMOXOAOB W MPUTOYHbIX KOMMEKTMBHbIX BO34YyXOBOAOB criedyeT onpedensTb
pacyeToOM UCXOASA M3 KONMYecTBa AbIMOBbIX ra30B OT OAHOro TensioreHeparTopa v Y1cna TensoreHepaTopos,
npucoeanHseMbIX K AbIMOXOAY, C Y4eTOM OOHOBpPeMeHHOW ux paboTbl. [pu aTom camoTsra AbiMoxoaa
AormkHa OblTb He MeHee 4yem Ha 20% Bblle CyMMbl BCEX adpOAMHaAMUYECKMX MOTepb ra3oBO3AYLUHOrO
TpakTa npu nobbix pexumax paboTbl.

Mpu no6om pexume paboTbl TenroreHepaTopa B AbIMOXO4Ee MO BCeil ero BbICOTE [AOIDKHO
c0o3aBaTbCs PaspexeHne No OTHOLLEHMIO K CMEXHBLIM MOMELLEHUSIM.

6.27 Bce aneMeHTbl AbIMOX0o4a AOSMKHbI UCKMoYaTb BO3MOXHOCTb npocavymBaHnAa KoHOAeHcaTa B HUX
nnn 4yepes3 Hux. Bce cTbikM 1 cOeOAUHEHUS1 ANEMEHTOB ObIMOXOA4A W BBOAbI ObIMOOTBOAA AOSMKHbI ObiTb
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YCTPOEHbI TaKUm o6pa30M, 4YTObbI KOHOEHcaT cBOOOOHO CTEKan BHU3, He npocavnBadACb BHYTPb KOHCTPYKLUNN
M He nonagas B AbIMOOTBOA.

6.28 B HWKHeN YacTu abiMoxoda AOMKHa ObITb NpegycMOTpeHa cOopHas kamepa BbICOTON HEe MeHee
0,5 m ans cbopa mMycopa 1 OpyrMx TBEpAbIX YacTul, MPOYMCTKM AbIMOX0OAa, YCTaHOBKU CUEIOHA U EMKOCTM
Onsl 0OTBOAa KOHAeHcaTa, yCTPOWCTBa perynMpyemMoro nogcoca Bosayxa (orpaHm4uTens TArv) ¢ rywmntenem
N NpegoxpaHuTenbHbIM KnanaHoM. Kamepa gomkHa MMeTb NpoeM And OCMOTpa, NMPOYUCTKU U yCTPOWCTBA
OTBOAA W packUCreHns KoHageHcara. [Mpoem JosmKeH repmMeTUYHO 3akpbiBaTbCA METanIM4Yeckon ABepLen.

6.29 MuHumanbHas BbicoTa AbiIMOXO4a OT MecTa NpMcoeanHeHns AbIMoOTBOAa NOCNEeAHero Kotna ao
OronoBKa Ha Kpbllle OOMKHa COCTaBNATb HE MeHee 3 M.

6.30 [lNaTtpybok noaBoda KOMMEHCALUMOHHOrO BO34yXa [AOMKEH BbIXOAUTb HEnocpeacTBEHHO B
aTMocepy UM CoOeamHATLCS KaHaroM C KOJINIEKTUBHBLIM BO34yXOBOLAOM.

Matpybok noaBoda KOMMEHCAUMOHHOIO BO3Ayxa AOJKEeH OblTb 3alUuMlieH OT nonagaHusi mycopa U
MOCTOPOHHUX NPeOMETOB PELUETKOW C Menkoil ceTkoW. [pu 3TOM XMBOe ceyeHue peLleTku OOIHKHO
obecneumBaTb NPUTOK Bo3ayxa B oObeMe He MeHee 1,5 pacxoda Bosgyxa npu paboTe ogHoro arperaTta Ha
HOMWHamNbHOW MOLLHOCTMU.

6.31 B HWKHEN N BepxXHEW 4acTsx [ObIMOXOAa [OSMKHbl ObiTb MpPegyCMOTPEeHbl OTBEpPCTUS C
3arnyLwKamu ons usmepeHns TemnepaTypbl AbIMOBbIX Fa30B U pa3pexXeHnsi B ObIMOXOAE.

6.32 PacctosHMe OT ObIMOOTBOAA A0 CTEHbl MM MOTOMKa M3 HEropwyMx martepuanos crnegyet
npyHMMatb He MeHee 50 MM. [pyM KOHCTPYKUMSX HAaPYXHOrO Crosi CTEH WM MOTOMKOB U3 TOpHYMX
MaTepunanoB pacCTosiHMe 00 HUX criegyeT NpMHMMaThb He MeHee 250 MMm.

6.33 [lbiIMoxoabl ¥ AbIMOOTBOAbBI AOIKHBI MMETb TEMNSIOM30NAUMI0, 0GecneynBaloLLyo TeMnepaTypy Ha
Hapy)XHO MOBEPXHOCTW AbiIMOXo4a B MecTax, AOCTYMHbIX YeroBeky, He Bbile 45°C B cootBeTcTBMU C CIl
61.13330.

PekomeHayeTca paccumTbiBaTb  TOMWMHY  TEMMOU3OMALMOHHOIO Cros  WCXOAs U3 YCroBuS
obecneyeHnss TemnepaTypbl CTEHKN AbiIMOXoAa B paboyeM pexumme Bbille TOYKM POChl AbIMOBLIX ra3oB npu
CaMOW HM3KOW pacyeTHOM TemnepaType Hapy>KHOro Bo3ayxa.

6.34 YcTaHoBKa ObIMOCOCa BHYTPW KOMMEKTUBHOIO AbIMOXO4a He A0MyCcKaeTcs.

6.35 BbicOTy [ObIMOXOOOB OT TENSIOreHepaTopoB B 34aHWsX MNPUHMMAKOT MO  pesynbTartam
aspoaVHaMMYecKoro pacyeta U MPOBEPKU MO YCIOBUSAM paccevBaHWA B aTMocdepe BpedHbiX BeLlecTB,

npvBeAeHHbIM B [2] (cM. Takke pucyHok 6.1). BbicoTa gomkHa 6biTh:

- He MeHee 4Yem Ha 0,5 M Bblle KOHbKa Mn napaneta KpoBJin NMpU pacnonoXXeHunn mnx (C‘-IVITaﬂ no
I'Opl/I3OHTaJ'Il/I) He ganee 1,5 M OT KOHbKa Unn napaneta KpoBJin;

- B YpOBE€Hb C KOHbKOM UK napaneToM Kpbiln, eClin OHN OTCTOAT Ha pacCToAHUU OO0 3 M OT KOHbKa
KpOBJN UK napaneTa;

- HE HWXKe MPSAMOW, NPOBEAEHHOW OT KOHbKa unu napaneta BHM3 nog yrriom 10° K ropusoHTy, npu
pacnosnoXeHun ObIMOXOA0B Ha paccTosiHuM 6onee 3 M OT KOHbKa UNu napaneTa KpoBIu;

- He MeHee 4yem Ha 0,5 M Bblwe rpaHnUbl 30HbI BETPOBOro noanopa, ecnu BONM3n gpimoxoda
HaxogaTcs 6onee BbICOKME YacTu 30aHUS, CTPOEHNA NN AepeBbA.

Bo Bcex cnyyasix BbicOoTa AbIMOXO4A Haf, NpuneratLlen 4acTbio KpOBNM JOSKHA ObiTb He MeHee 0,5
M, a 4N JOMOB C COBMELLEHHON KpoBnen - He meHee 2,0 M.

YCTbs KMPMNUYHBIX AbIMOXOAOB NpY OTCYTCTBUM Komnaka Ha BbicoTy 0,2 M crnegyeT 3awumuwartb OT
aTMocdepHbIX 0CaAKOB CIOEM LieMEHTHOrO pacTBopa.
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PucyHok 6.1 - BbicoTa AbIMOX0A0B B 34aHUAX

MpunoxeHne A
(obs3aTenbHoE)

MeToauka aspoAuHaMmnyeckoro pacdyeTta CMCTeMbl nogaydun Bo3ayxa Ha ropeHune u yganeHums
NPOAYKTOB CropaHus
A1 LleJ'IFlMI/I BbIMOJIHEHNA a3pPOAMHAMUNYECKOIo pacyeTa ABNAKTCA NpoBeEpKa pa60TOCﬂOCO6HOCTM
CuUCTeMbl Nnoga4vn Bo3ayxa Ha ropeHne un yganeHuma npoaykTtoB CropaHnda 1 onpeaerieHne pacyeTHbIX 4aHHbIX
OnA  KOHCTpyupoBaHUA CUCTEMDbI. B OCHOBY ajpoaunHamMn4yecKoro pacyeta noJioXeHbl CbMSVILIeCKVIe
3aBMCUMOCTN ad3poanHaMN4eCKMX NOTOKOB rmapaBiin4eCKnX COI'IpOTVIBJ'IGHI/IVI.

A.2 MpoekTpoBaHMe cUCTEM NoJayM Bo3ayxa U yaaneHusi NpoAyKTOB CropaHusl crneayeT HaumHaTthb
O03HaKOMITEHMSI C KOHCTPYKUMEA W XapaKTepuCcTUKamu TensoreHeparopa, NPOBEPKA PEKOMEHYeMbIX
NpPOM3BOAUTENEM YCMOBUI €ro NOAKMIYEHMS K TPAKTy yaaneHus NpoayKToB cropaHust (opiMoxodam), B TOM
yncne mMakcumarnbHbIX ONMH ObIMOOTBOAOB M BO34YXONOABOAOB, @ TaKkKe C onpeAeneHns ruapaBnnyeckux
COMPOTMBIEHNI KaXXO0ro 3NeMeHTa CUCTEMbI.

A.3 KoHcTpyKkumer TennoreHepaTtopoB NpeayCcMOTPeHbl ABE BO3MOXHOCTU COEAMHEHMSI C CUCTEMOWN
"0TBOA NPOAYKTOB CropaHus - nogaya Bo3gyxa": yepes koakcuanbHyo Tpyby anameTtpom 60/100 MM unu
pasgenbHbiMu Tpybammu guametpom 80/80 mM. Bo BxogHble OTBEpPCTMS AbIMOOTBOAOB BMOHTMPOBaHbI
naTpyoku 4ns NOAKMHYEHUS YyCTponcTBa oTbopa nNpob Ans aHanusa yxoasilmx rasos.

A.4 B 3aBMCUMOCTM OT MOLLHOCTWU TennoreHepartopa, MOLHOCTM YCTaHOBSIEHHOrO BEHTUNSATOpa U
MPUHATON CUCTEMbl "OTBOAa MPOAYKTOB CropaHust - nogada Bo3gyxa" (KoakcuanbHas vnv pasgernbHas) B
PYKOBOACTBE MO SKChfyaTtauum Kaxgoro TennoreHepatopa MpuBedeHbl peKkoMeHdyemble  AnuHbI
BO3[yXOBOAOB W [ObIMOOTBOAOB. B Tex cny4vasx, Korda MpOeKkTHble AMNWHbl MeHbLue peKkoMeHAyeMmblX
npovssoguTenem, B KOMMNIEKTe C TennoreHepaTtopoM MOCTaBMAATCA AuadparMmbl AN yBernuvyeHus
CONPOTUBMEHUSA ra30BO34YLLIHOIO TpakTa. Takmm obpa3om, KOHCTPYKUMEN U 3NemMeHTamMmn TennoreHeparopa
obecneunBaeTca NOAKMIOYEHME AbIMOOTBOAA K KOMMEKTUBHOMY AbiMOXoAdy 6e3 M3ObITOYHOro AaBneHus u
onpegensietca paboTa AbiMoxoaa npu camoTsre. Mpu aTom HopmanbHasa paboTa AbiMoxoaa onpegensercs
cobniogeHvem obs3aTenbHOro ycroBust - camoTsara AosmkHa ObiTb He MeHee YeM Ha 20% Oonblue CyMMbl
pacyeTHbIX COMPOTUBIEHUA AbIMOXOAa. A3pOAMHAMMYECKMM pacveToM OnNpeaensioTcs  pacyeTHble
3HaYeHUst CaMoTArM 1M BCEX CONPOTMBNEHUA apiMoxoaa. Bce conpoTuBneHns obblYHO pasgensaloTcs Ha aBe
rpynneol:

- CONPOTUBIIEHNA TPEeHUA, T.€e. CONPOTUBIIEHNE MNPU TEeYEeHUN NOTOKa B NMPAMOM KaHasne noCcTtoAHHOro
ceYeHund:
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- MeCTHbl€ COMNpOTUBIIEHNA, CBA3AHHbIE C UBMEHEHUNEM (bOprI nnn HanpaelieHNA KaHana, Kaxagoe 13
KOTOPbIX CHUTAETCA YCITOBHO COCpeaOTOYEeHHbIM B Kakom-rnmbo ogHOM CeYeHun kaHana, T.€. He BKITOYaEeT B
cebsi conpoTuBieEHNE TpeHuA.

OnameTp ycTbs AbiIMOXoda 4 , M, OnpeaensitoT no popmyne

d = fnl 107857 (A1)

roe # - YMCro TennoreHepaTopoB, NOAKMHOYEHHBIX K OAHOMY AbIMOX0OAY;
[7 - 06beM ObIMOBLIX ra3oB, 0OpasyloLMXCsi NPU CropaHMn TOMMUBA, Ha BbIXOAE M3 AbIMOXO4a OT

ofQHOro TennoreHepaTopa, M- /c;

¥ - cKOpOCTb ObIMOBbLIX ra30B Ha BbIXO4e U3 YCTbA AbIMOX0AA, m/c.

O6bem [bIMOBbLIX rasoB [, M3 /c, 06pa3yloWyxca Npyu cropaHuy Tonnuea [3], onpeaensiot no
dopmyne

2?3+53,x
V=BV —— (A2)
273 3600
roe B - pacxon Tonnmea, M3 /u;
. - TeopeTwdeckuii 0GbEM NPOAYKTOB CropaHusi, 0GpasyloLMXCS MpW  MOMHOM  CropaHuu

TeopeTu4eckn Heobxogumoro KonnyecTsa Bo3gyxa npu cxuraHmm 1 M3 npupoaHoro rasa, M3 /m3;
fyx - Temnepatypa yxogswmx ra3oB 3a TennoreHepaTopom, °C.

O6bem [bIMOBbIX ra30B, M3 /M3 | 06pa3yloLLMXCA NPY MOMHOM CropaHUM TOMMMBA, OMPeaensioT Mo
dopmyne

V. =Vao, + Vﬁj + Vg0 + (- 17" (A3)

roe IT”FRCJE - 06beM TpexaTOMHbIX ra3oB, M3 /M3 ;
pd , 3 03
M, - TeopeTnyecknii obbem asota, M- /M~ ;
FH,0 - TeopeTuueckuil 06beM BoAsHBIX Napos, M3 /m3 ;
t - K0aPPULMEHT U3BbITKA BO3AYXA, MPUHUMAIOT MO NACMOPTHLIM AAHHLIM TENNOreHepaTopa;

17U - TeopeTtuueckuin o6bem Bosayxa, M3 /M

O6bem Bo3ayxa M NPOAYKTOB CropaHus raszoobpasHbiX TOMMUB, VEFVER npu <t =1,0°C n 760 mm
PT.CT. MPMHMMALOT NO Tabnuuam xapakTepucTuK ra3oobpasHoro Tonnmea.

Ir’rHEC:I paccunTbIBaloT Mo hopmyne

0 0
Vo = Vo +0.0161(a- 17" (Ad)
A.5 PacuyeTHbIMU pexnmammn ABnAKTCA PEeXUMbI pa6OTbI BCeX TennoreHepaTtopos, NOAKIHOYEHHbIX K
14



OaHHOMY ObiMOXo4dy, C MakCUMarsbHOM TENNONpon3BoANTENIbHOCTBIO B 3MMHEE W JETHEE BpeMA4.
I'IonyquHble pac4yeTHble OaHHble MNMPOBEpPAKT Ha Hanbonee He6J'IaFOI'IpMF|THbIl71 pexum - pa60Ty OHOoro

HauMMeHbLUEero no Tensonpon3BoanTENIbHOCTU TenrnoreHepartopa neTtomMm npu MaKcUMarbHON TeMneparype
CaMOro >apkoro Mecsua.

OxnaxgeHne ObIMOBLIX ra30B B AbIMOXOAE He YyYnTbIBatoOT.

CamoTsry KonnekTUBHbIX AbiMoxoaoB, [a, onpeaenstot no dopmyne

273
B, = Hg(p— ppg — ————
. =Hglp—ppg 2?3+33', (A5)

roe /A - BblcOTa AbiMoxoada, M;
£ - yckopeHue cBoboaHoro nagenns, £ =9,81 m/c2;

' - MNOTHOCTb HapyXHOro Bo3gyxa npu 760 MM pT.CT. U TeMnepaType Hapy>XHOro BO3gyxa B
pacyeTHbIi nepuoa, krc-c2/m4;

2 - abconTHOe cpefHee AaBrieHne ra3oB Ha yyacTke, [a;

[?g - NNOTHOCTL AbIMOBbLIX ra3os npu 760 mm pT.cT. 1 0°C, Kre-c 2m4:
£h- cpeaHAas TemnepaTypa ra3oBoro nNoToka Ha JaHHOM yyacTke, °C.
ConpoTtuBneHne TpeHusa abIMoxonos, a, paccunTeiBatoT no opmyne

L.
Ay = 101—d_ —#r, (A.6)

roe b - Ko3(MUUMEHT COMPOTUBIIEHWUS TPEHUS, MPUHMMAEMbIA MO XapakTepucTukam maTtepuana, u3
KOTOPOro U3roTOBJIEH AbIMOXOA;
£ - OnvHa yyacTka, M;

J¥ - CKOPOCTb AbIMOBbIX ra30B B AbIMOXOAE, M/C;
o - QnameTp gbimoxoaa, M;
(- NNOTHOCTb ra3oB, krc-c</m 4.

MecTHble conpoTtuBieHna agbimoxoaa, Ma, paccynTbiBaKOT Mo (bopmyne

Wea
bl =102 8 ; Pr, (A7)

roe & - cymma koadhpULMEHTOB MECTHOMO COMPOTUBIEHMS.

BO3MOXHOCTb BO3HUKHOBEHMS M3BLITOYHOTO AABIIEHUS NPOBEPSAIOT M0 KpuTepuio fp:

P A ﬂgn
O hpga (A.8)
roe .- KoahrUNEHT CONPOTUBEHNS TPEHUS;
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;3'11 - JMHaMn4yeckoe aaBrieHune, Ma.
2
W
.'EEH:].DTD; (Ag)

.I'il'l.p - pa3HOCTb NIOTHOCTEN OKpyXakulero so3gyxa un AbiIMOBbIX ra30B.

Ecnm Hp =1, To BeCb AbIMOXO HAXOANTCS MOA, Pa3pEXEHNEM.
1]

O6Lwee conpoTuBneHne abimoxoaa, lNa, cocraBngaer

g = (g + D) (A.10)

A.6 MpaBUNbHOCTb NPUHSATBLIX PELUEHUA MO OpraHu3auum CMCTEMbl NOoJayuM BO3AdyXa Ha ropeHue u
yoaneHus npoayKkToB CropaHusi AN TennoreHepaTtopoB Ha ra3soBOM TOMNuBeE, pacdeta Heobxoaumoro
OnameTpa BO34yXOBoAa M CKOPOCTM BbiIXOAa [AbIMOBbIX ra3oB M3 YCTbA [ObIMOXOAa MNOATBepXOaeTcs
cnegyrowmnm oba3atenbHbIM YCNOBUEM:

by = Hg| pw — 200 31,2;&:_ (A.11)

273+ 5

MpuHATYIO BBLICOTY AbIMOBOWM TPyObl MPOBEPSAIOT Ha NPeaMeT paccevBaHWs BpedHbIX BblIOPOCOB B
npu3emMHoM crioe [3].

lMpuBeAEeHHbIN anropuTM pacyeToB MOXET CIYXXMTb OCHOBOW CO34aHUsA NporpaMMHOro obecneyeHus
ANs Npou3BoACTBa, adpOAMHAMUYECKOrO pacyeTa U KOHCTPYMPOBaHMS CUCTEM MoAayvm Bo3ayxa U yaaneHus
NPOAYKTOB CropaHums.

B NPpUNOoXeHNn b npuBeageH npuMep aspoanMHamMmm4yecKoro pacderta Bbl60pa BbICOTbl U OnaMeTpoB
ObIMOBOM pr6b| MHOTIOKBapTUPHOIO XMUnoro goma, coctodwero n3 9-3TaXKHbIX CEeKUUN 1 10-3TaXXHOWN CEKLMN.

Mpunoxexne b
(cnpaBo4Hoe)
Mpumep asapoanHammyeckoro pacyera

CucrtemMbl AbIMOyAaneHUsa U Bosgyxonogayuum
B.1 UcxogHble AaHHble

B HacTosilleM nMpUNOXeHUM pacCcMOTpeHa MpPOEeKTHas [OKYMEHTauusi Ha  CTPOUTENbCTBO
pasHoaTaxHoro (9-10 ataxen) 3-cekuMoHHOro xunoro goma cepun 121M-2003C.

B cooTBeTcTBMM C 3ajaHMeM 3akasuvka Ofsi TennocHabXeHWUsi CUCTEM OTOMMEHUs, BEHTUMALMN U
ropsiyero BoAoCHabXXeHns KBapTUp NPUHATBLI pasHble TUMbl TEMNOreHepaTopoB:

- ANA OAHOKOMHATHbIX W ABYXKOMHATHbIX KBAPTUP - 2-KOHTYpHble TennoreHepaTopbl TennoBoun
MOLLHOCTbIO 23 KBT;

- AN TPEXKOMHATHBLIX KBapTUP M AN OTOMSIEHUSA NMOMELLEHUIA KOHCbEPXKEN U NTECTHUYHBIX KINETOK -
2-KOHTYpHble TennoreHepaTopbl TENNOBOMN MOLLHOCTLIO 28 KBT.

MNpoekToM NpuHSATa pasgenbHas cucTeMa MNofayn BO3fdyxa WHAWBUAYaNbHbIMU BO34yXOBOAAMM,
obecneumBatolMmmn 3abop Bo3gyxa yepe3 dacagHylo CTEHY M nojadvy ero MHAMBUAYanbHO K KaXaomy
TEnnoreHepaTopy 1 0TBOA AbIMOBbLIX Fa30B KOMNEKTUBHLIM AbIMOXOA0M.

B cOOTBETCTBMU C apXUTEKTYPHO-MNAHUPOBOYHLIMU PELLEHUSMMU:

- OM COCTOUT U3 TPeX CEKUUN - NeBON, cpeaHen u npasown;

- NleBas U cpedHaa cekumm - 9-aTaxHble, npaBas cekums 10-aTaxHas;
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- pa3mMelleHne KBapTup B CeKUMAX N NO3TaXHO passinyHoe.

Onst Xunblx KBapTUp NPeaycMOTPEHO MO YeTbIPE KOMMEKTUBHbLIX AbiMoxoda (MO 4YMCIy KBapTUp Ha
Ka)K[OM TUMOBOM 3Taxe) B Kaxaomn cekumn. K kaxxgomy abiMoxody NOAKMYaoTCs AbIMOOTBOAbI, YKa3aHHbIe
B MepeyvncrneHunsx a)-B).

a) Cekuus neasi 9-aTaxkHas:

1) agbimoxogq N 1. geBATb AbIMOOTBOAOB OT TennoreHepartopoB, YCTaAHOBJIEHHbIX B KyXHAX
OBYXKOMHATHbIX KBApPTUP;

2) pbimoxoa N 2: neBATb AbIMOOTBOAOB MO OAHOMY OT TENnSIoreHepaTtopoB, YCTAHOBMEHHbLIX B KyXHe
KakOom TPEXKOMHaTHOW KBapTUphI;

3) obimoxoa N 3: peBATb AbIMOOTBOAOB MO OAHOMY OT TENnSIoreHepaTopoB, YCTAHOBMEHHbLIX B KyXHe
Ka)kOom OBYXKOMHATHOW KBapTUPbI;

4) peimoxog N 4: 1-1 aTax - oAWMH AbIMOOTBOA OT TEMoreHepaTtopa, YCTAHOBIIEHHOTO B KyXHe
TPEXKOMHATHOW KBapTMpbl, MU OOWH ObIMOOTBOA OT TennoreHeparopa, YCTaHOBIMEHHOro B MOMELLEHUU
KOHCbepxa; 2-1-9-1 aTaxu - BOCEeMb [ObIMOOTBOAOB MO OAHOMY [ObIMOOTBOAY OT TenoreHepaTopos,
YCTAHOBIMEHHbIX B KyXHAX KaXO0W OAHOKOMHaTHOW KBapTUPbI.

©) Cekumsa cpegHas 9-aTaxHas:

1) obimoxog N 5: 1-1 atax - oAWH ObIMOOTBOZ OT TENnnoreHepatopa, YCTAHOBIIEHHOIO B KyXHe
OQHOKOMHATHON KBapTupbl; 2-n-9-n 3TaxuM - BOCEMb [AbIMOOTBOAOB MO OAHOMY AbIMOOTBOAY OT
TEnnoreHepaTopoB, YCTAaHOBMEHHbIX B KyXHSIX KaXXOOW ABYXKOMHATHOWN KBapTupbl;

2) peimoxog N 6: oeBsiTb ObIMOOTBOAOB MO OAHOMY OT TEMSIOrEHepPaTopoB, YCTAHOBIEHHBLIX B KyXHe
KaXk[oW TPeXKOMHAaTHOW KBapTUpbI;

3) abimoxog N 7: 1-i aTax - oAMH ObIMOOTBOZA OT TEnnoreHepaTopa, YCTaHOBIIEHHOMO B KyXHe
TPEXKOMHATHOW KBapTUpbl;, 2-N-9-ii 3TaXu - BOCEMb [AblIMOOTBOAOB MO OAHOMY [ObIMOOTBOAY OT
TENnnoreHepaTopoB, YCTAaHOBMNEHHbIX B KYXHSIX KaXKOoW ABYXKOMHATHOWN KBapTUpbI;

4) peimoxop, N 8: 1-i1 aTax - ogMH AbIMOOTBOZA, OT TensioreHepaTopa, YCTaHOBMEHHOIO B MOMELLEHMM
KOHCbepXXa W MNpefgHasHayYeHHOro Ansi TenrocHabXeHWst NMOMELLEHUs] KOHCbep)Ka WM FECTHUYHbIX KIeToK
cekumu; 2-i-9-1 3TaXmM - BOCEMb AbIMOOTBOAOB MO OAHOMY [AbIMOOTBOZY OT TennoreHepaTopos,
YCTaHOBIEHHbIX B KyXHSIX KaX40W OAHOKOMHaTHOWN KBapTHpbl.

B) Cekuuns npasas 10-aTaxHas:

1) obimoxoa N 9: 1-1 aTax - oAWH ObIMOOTBOL OT TenrnoreHepartopa, YCTAHOBIIEHHOrO B KyXHe
OAHOKOMHATHOW KBapTupbl; 2-B-10-m 3Taxm - [OeBATb [ObIMOOTBOAOB MO OAHOMY [AbIMOOTBOAY OT
TENMOoreHepaTopoB, YCTAHOBIEHHbIX B KYXHAX KaXOoW ABYXKOMHATHOW KBapTMPBbI;

2) geimoxog N 10: ogvH AbIMOOTBOA OT TensioreHepaTopa, YCTaHOBIEHHOIO B KyXHEe ABYXKOMHaTHOMW
kBapTupbl; 2-n-10-1 aTaxu - OeBATb AbIMOOTBOAOB MO OAHOMY [AbIMOOTBOZY OT TEennoreHepaTtopos,
YCTaHOBIEHHbIX B KYXHAX KaXOoW TPEXKOMHaTHOW KBapTupbl;

3) abimoxoa N 11: 10 AbIMOOTBOAOB NO OAHOMY AbIMOOTBOAY OT TennoreHepaTopoB, YCTaHOBNEHHbIX
B KyXHSIX Ka)KOOWN ABYXKOMHATHOW KBapTMPbI;

4) peimoxog N 12: 1-n aTax - 0AMH AbIMOOTBOS, OT TennoreHepaTopa, yCTaHOBNEHHOro B MOMELLEHUN
KOHCbep)Xa M MpefHa3Ha4YeHHOro Ansi TennocHabXeHUs1 NMOMELLEHUS] KOHCbepXa W NEeCTHUYHbLIX KIeToK
cekumn; 2-n-10-n aTtaxu - [OeBATb AbIMOOTBOOOB MO OOHOMY AbIMOOTBOAY OT TensforeHepaTopos,
YCTAHOBMEHHbIX B KYXHAX KaXXO0W OAHOKOMHATHOW KBapTUPbI.

M3noxeHHble obcToATENBCTBA NPUBENY K HEOHOXOAMMOCTU paboThl AbIMOXOAOB B pasHbIX YCIOBUSX,
yKasaHHbIX B Tabnvue b.1.

PacueTbl BbINOMAHEHbI MCX0as W3 yCJ'IOBMIZ paGOTbI BCEX TennoreHepatopoB Ha oAMH AObiIMOXOd B
3UMHEM pexuwme, npu pa60Te BCeX TenjioreHepaTopoB Ha OAUH ObIMOXO4 B JNIETHEM peXnme n nNnpoBepPeHbI
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Ha camble HebnaronpusaTHble ycrnosus: paboTa OOHOr0O HauMMEeHbLIero Mo MNPOU3BOAUTENBHOCTH
TennoreHepaTopa Npy MakcumarnsHon TemnepaTtype Bosgyxa (cm. Tabnuuy b.8).

HDOBe,D,eHHbIe pac4eTbl NoKa3bliBakdT, YTO KOHCTPYKTUBHO ObIMOXO[bI obecneuunBaroT Heo6xop,mmy}o
TAry BO BCEX pexnmax. I'IpV| 9TOM pacyeTHble AaHHble MO NoTepAM AaBJieHUA Ha TpeHune N MeCTHble NoTepun
pas3nnyaroTcAa Ha AecATble U COoTblie 0T MUnnnmMmeTpa.

Ncxopsa m3 atoro ansa abimoxogoB N 9 u N 11 B cnyyae Heo6XOAMMOCTM MOXHO BOCMOMb30BaTLCS
AaHHbIMK pacyeToB Tabnuubl b.4.

Kaxxgbii obIMOX04, pacnonoXeH B LWaxTe, BCTPOEHHOW B NOMLKUN.

HmxHaa yacTb BCex AbIMOXOAOB pa3MelleHa B Nomaxum nepBoro ataxa. OTmeTka Bepxa Bcex
ObIMOXOO0B NEBOW M cpeaHen cekunmn +31 M, npaBon cekuum +33 M.

B HWXHel yacTu kakgoro AbiMoxona AOMKHa ObiTb npegycMoTpeHa Kamepa BblcOTON HEe MeHee 0,5 m.
Kamepa AOOoJKHa uMeTb npoemMm And obecneyenuns OCMOTpa, NpPOYUCTKM AObIMOXOAa, c6opa n orTBoaa
KOHOEeHCaTa B Clly4ae ero 06pa3OBaHMﬂ.

[N BblpaBHMBAHMWS TAMM B HWDKHEM 4YacTu AbIMOXoda AOIMKHO ObiTb MpPedyCMOTPEHO YCTPOWCTBO
perynsipHoro nogcoca Bo3sayxa. MNatpy6ok nogcoca Bo3gyxa AoShkeH ObiTb 3aLlMLLEH OT nonagaHus mycopa
¥ NOCTOPOHHMX NPEAMETOB.

CymmapHas onuHa AbiMooTBO4a M BO34yXOBOoAa OT MecTa 3abopa BO3gyxa He [OoJSKHA npeBblwaTth
3HaYeHW, peKOMEeHA0BaHHbIX NPEeANPUSTUEM-U3TOTOBUTENEM.

KoHcTpykumio AbIMOXOA0B, AbIMOOTBOAOB W BO3YXOBOAOB CriefyeT npefycMatpuBaTte COOpPHy0 M3
MeTannuyeckux Matepuanos. CoeavHeHve peTanei [OIMKHO OCYLUECTBNSTbCS  COEAMHUTENbHbIMU
KpenexHbIMW 3reMeHTamMuM B COOTBETCTBUM C pEeKOMeHAauusMu npeanpusitus-uarotosutens. [Ons
YNNOTHEHUSI COEAUHEHUIA [OMYCKAeTCs UCMONb30BaHNE HEropHOYMX FrepMETU3UPYIOLLMX MaTepuanos.

ObiMooTBOABI CnedyeT npoknaabiBaTb C  YKIOHOM He MeHee 3% OT TennoreHepaTtopa WU
npegycmaTtpuBatb YCTPOWCTBa C 3arfylikow ans oTbopa npob Ans npoBepku KadyecTBa ropeHus. Kak
npaBuIo, yka3aHHble YCTPOWCTBA yCTaHaBNMBaOT Ha COOPHOM Kopobe AbIMOBLIX ra30B TensoreHepaTopa u
NOCTaBNSAT BMECTE C TENSIoreHepaTopoMm.

Ona obecneyeHns HaOEXHOCTU, AOMTOBEYHOCTU U TEXHOMOMMYHOCTU KOMMEKTUBHbIE AbIMOXOAbI, UX
3MNeMeHTbl, a TakKke [AbIMOOTBOAbI M  BO34yXOBOAbl  TEMNOreHepaTtopoB  crneayeT  NpUHMMATh
MeTannuMyecknumMmn, ABYXCNONHBIMU C TENNIOU3ONSLMOHHBIM CIIOEM.

B.2 AapogvHaMuUyeckuit pacyeT AbIMOXOAOB NOKBapTUPHbLIX CUCTEM TennocHabxeHus

b.2.1 PacueT guameTpoB AbIMOXOA0B

Bbixoa4 ObIMOBbLIX ra3oB Npu CropaHUn TONSMBaA, M3 /c, OT ogHOro TennoreHepaTopa onpeaensT no
dopmyne

o 213+ iy
r
2733600

roe B - pacxop TONNWBa, NOAaBAEMOro K TENoreHepaTopy, M= /u;

I - BbIXOA MPOAYKTOB cropaHns Ha 1 M2 npupogHoro rasa, M3 /m=3 ;

f-yx - Temnepatypa yxogsmx ra3oB 3a TennoreHepaTopom, 5};}{ =120°C.

v, = Vo, +V§2 + Vg0 +(a=1)- 77,
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Vg0 = Vggo 40,0161 (=1 7"

[na razonposoaa "CpeaHsas Asus - LieHTp" npuHumatoT [3]:
w0 —9,91; V]_ﬂz =7,84; VRo, =1,07; Vﬁzg =2,21.
l
VHEO =2,21+0,0161(14-13-9,91= 2,27

Po=L074+784 4227 +(14-1)-591=15144 m3 /m3.

Pac4yeTHble gaHHble MO 06bEMY BbIXOAALMX ObIMOBbLIX ra30B OT KaXOoro KOMSEKTMBHOrO AbiIMOXoaa
yKasaHbl B Tabnuue b.1.

PacyeTHbIMK pexvMamn ABRASIOTCA pexyMbl paboTbl BCEX MOAKMIOYEHHbIX K OAHHOMY AbIMOXOAY
TennoreHepaTopoB C MakKCUMarbHOW MPOU3BOAUTENBHOCTLI0 B 3MMHEe U neTHee Bpems. PacuyeTHble
AaHHble MpoBepstoT Ha Hambonee HeGRaronpATHbIA pexum - paboTy OAHOMO0 HaMMEHbLUEro Mo
TeNnnonpon3BoANTENLHOCTU TenrnoreHepaTopa NeToM MpyM MakCMManbHOW TemnepaType Camoro Xapkoro
mecsua.

OxnaxaeHne ObIMOBbIX ra30B B AbIMOXOAE He yynTbiBaeTCA.

Mo gaHHbIM npon3BognTENA pacxod NpMpoaHoro ra3a Ha oguH TenyfioreHepaTop coCcTtaBAeT:

- IBYXKOHTYPHbI/ TEMNOBOM MOLLHOCTbIO 23 KBT - 2,65 M3 /u;

- ABYXKOHTYPHbIii TEMNOBOM MOLLHOCTbIO 28 KBT - 3,25 M3 /u.

Bbixop AbIMOBbIX Fa30B OT OAHOIO TENoreHepaTopa COCTaBnNseT:

- MOLLHOCTbIO 23 KBT - I = 2,65-15144{ 273+ 1200/ 273. 2600 = 0,016 m3 1y;

- MOLLHOCTbto 28 kBT - F' = 3,25 15144{273+120%/ 273 . 3600 =0,0197 M3 M.

[OuameTp ycTbsa gbiMoxoda 4 , M, onpeaensoT no dopmyre

d = . nt {07785 W,

rae - YMcno TenrnoreHepaTopos, NOAKMIOYEHHbIX K OAHOMY AblMOXo4y;
I~ - 06bEM AbIMOBbIX [a30B Ha BbIXOAE U3 AbIMOX0Aa, M- /C;

I#7 - cKOpPOCTb ObIMOBbIX FA30B Ha BbIXOAE M3 YCTbs ObIMOX0Aa, M/C.
WMcxoas us ycnoBun 3agyBaHus npyuHumairot [ =6 m/c.

PacuyeTHble 3Ha4YeHUs1 AMamMeTpoB YCTbs ANS KaX4oro AbIMoXo4a ykasaHbl B Tabnuvue b.1.

Tabnuua B.1 - PacyeTHble UcxoaHble AaHHble

N Yurecno u MoLHOCTb 06w o6bem OunameTp PacueTHasa ckopoCTb Ha BbIXxoge 13
AblMoxoa, npucoeanHsaeMbIX [bIMOBbIX ra3oB Ha yCTbs asimoxopaa, m/c, npu 4 = 200
a TennoreHepaTopoB BbIXO[€e M3 YCTbsl | AbIMOX0Aa,

abiMoxoaa, M- /c MM

npu paGoTe Bcex | npu paboTte ogHoro
TennoreHepaTopoB | TennoreHepaTopa
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1 9 2-koHT. 23 KBT 0,144 174 4,58 0,5

2 9 2-koHT. 28 kBT 0,177 194 5,64 0,63

3 9 2-koHT. 23 KBT 0,144 177 4,70 0,5

4 9 2-koHT. 23 kBT + 0,1674 188 5,33 0,5
1 2-koHT. 28 kBT

5 9 2-koHT. 23 kBT 0,144 174 4,58 0,5

6 9 2-koHT. 28 kBT 0,177 194 5,64 0,63

7 8 2-KoHT. 23 kBT + 0,1477 177 4,70 0,5
1 2-koHT. 28 kBT

8 9 2-KOHT. 23 kBT + 0,1477 177 4,70 0,5
1 2-koHT. 28 kBT

9 10 2-KOHT. 23 kBT 0,16 184 5,09 0,5

10 1 2-KOHT. 23 kBT + 0,193 200 6,14 0,5
9 2-koHT. 28 kBT

11 10 2-koHT. 23 kBT 0,160 184 5,09 0,5

12 9 2-KOHT. 23 KBT + 0,164 186 3,22 0,5

1 2-KOHT. 28 kBT

MprHUMatoT Gnvkanwnn cTaHaapTHLIN gnameTp abimoxogo 200 Mm.
B.3 AapoguHamMn4ecKkun pacuyeTt

CamoT4ry KonneKkTMBHbIX AbIMOXOAOB, [a, onpedenstoT No cneaytoLlen opmyne

273
by = Hg| 0,123 —_—

roe 4 - BblcoTa gbiMoxofa, M;
£ - yckopeHue cBoboaHoro nagexus, £ =9,81 m/c2;

P - abconTHOe cpeaHee JaBrneHue ra3oB Ha yvacTke, [a;
- NNOTHOCTb ALIMOBbIX ra30B, Krc-C </M#, npu 760 Mm pT.cT. n 0°C P =0,132 krc-c2/m#;

[?'r - NMMOTHOCTL AbIMOBbLIX ra3os npu 760 mm pT.cT. n Temnepatype 120°C, krc:-c 2m4:

273
pp=0132. ——— =0,0%.
2134120 ’

3 - cpeaHsAs TemnepaTypa rasoBoro noToka Ha AaHHoM y4vacTke, °C, & = 120°C;

i - cpegHsia TeMnepaTtypa Hapy)XHOro Bo3dyxa Hambonee XonogHoro mecsua - MuHyc 36°C;

i~ CpedHas TeMmnepaTtypa HapyXHoro Bo3gyxa Hanbonee Tennoro mecsua - nnoc 23,6°C;

0,123 - NNOTHOCTbL HapyXHoro Bosayxa npu 760 mm pT.cT. U Temnepatype 20°C.
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MnoTHOCTbL BO3ayxa, Krc-c 2/M %, npu HapyxHoit TeMnepaType MuHyc 36°C

273
273+ (—36)

MnoTHocTL BO3ayxa Npu HapyXHon TeMmnepaTtype nntoc 37°C

Py =0,132 ,

152

273
P =0132———=10116
273437 '
BbicoTa abiMOXoa0B NeBon u cpeaHen cekumim - 31 m 1 29 M, npason cekumm - 33,5 m n 31,5 m.

ConpoTuBneHne TpeHus abiMoxonos, a, onpeaensatot no opmyne

L2
L i N
'I'p dg I:lry

roe - koadduumeHT conpotmeneHmns TpeHns; A, =0,02;
L, - OnvHa y4acTka, M;

Fﬂ’-’;% - CKOPOCTb [AbIMOBbIX ra30B B AbIMOX0OAe, M/C;

« - DnameTp gpimoxoaa, M;

(- NNOTHOCTb rasoB, krc-c</m 4.

MecTHble conpoTuBneHus asimoxoaa, Na, onpegenstoT no opmyne
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by =38 5
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roe . &- cymma koadhpULMEHTOB MECTHOMO COMPOTUBIEHUS!:
£=0,25 conpoTuBneHnst TponHmnka 90°;

£=1,0 COMPOTUBNEHUS BbIXOAa N3 AbIMOX0OAa.
B03MOXXHOCTb BOSHUKHOBEHWSI M30bLITOYHOIO AaBrieHUsi NPOBEPSIIOT MO KPUTEPULIO RD:

_ A an
Ap-god-
OOwee conpoTmBreHne gpiMoxoaa, Na, coctaBnsaer

£y

g = (B, + Bty )

MpaBUNbHOCTL  MPUHATBIX PELIEeHWA N0  OpraHM3auMuM CUCTEMbl  OblMOyOarneHusi, pacyeTy
HeobXoAMMOro AuameTpa BO3[4yXOBOAA W CKOPOCTU BbIXOAa AbIMOBbIX rAa30B M3 YCTbs [ObIMOXOAda
noaTBEPXAAETCS CneaywmmMmn 0b6s3aTenbHbIMU YCNOBUSIMU:

1) Fie =HE(I:'HB_PDD ]31-:2’33.11;

213+ 5
2) Ry =1.
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PacueTHble gaHHblIe a3poaMHaMUYECKNX pacyeToB AbIMOXOA0B NpmBedeHbl B Tabnuuax b.2-6.9.

Tabnuua b.2
KonnektmnBHble abimoxoabl N 1, N 3, N 5
YyacTok Otmetka | [, m I XonogHebl nepuop (B paboTte Bce TensioreHepaTopbl)
yyacTka T
m3 /c
Wowe | iy Ma | Ahg,, |Aky na| 1254k, | Ry
Ma Ma
1-ro ataxa 1,90 3,25 0,016 0,5 H =325]| 0,036 0,14 0,21 0,0016
19,5
2-ro aTaxa 4,60 2,70 0,032 1,0 H =595| 0,126 0,56 0,82 0,00656
35,7
3-ro ataxa 7,30 2,70 0,048 1,53 H =865 0,28 1,31 1,9 0,0153
51,9
4-ro aTtaxa 10,00 2,70 0,064 2,04 H =1135 0,5 2,33 3,39 0,0273
68,1
5-ro ataxa 12,70 2,70 0,08 2,55 H =14,05| 0,79 3,64 5,31 0,0426
84,3
6-ro aTaxa 15,40 2,70 0,096 3,06 H =16,75| 1,14 5,24 7,66 0,0614
100,5
7-ro aTaxa 18,10 2,70 0,112 3,57 H =1845| 1,55 7,14 10,43 0,0836
110,7
8-ro ataxa 20,80 2,70 0,128 4,076 | H =21,15| 2,02 9,3 13,58 0,11
126,9
9-ro aTaxa 23,5 2,7 0,144 4,58 H =2385| 255 11,74 17,15 0,1376
143,1
Yctbe 29 55 0,144 4,5 H =29 5,01 11,39 17,57 0,176
AblMoxofa
174
31 7,5 0,144 4,5 H =31 6,83 11,39 21,86 0,176
186
Tabnuua B.3
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KonnektneHble abimoxoabl N2 n N 6

YyacTok Otmetka | [, m - XonopgHei nepuog (B paboTe BCce TennoreHepaTopsbl)
yyacTka T
m3 /c
Wowe | e Na | Ahg, |4k, Nal123 4k, Ry
Ma MNa
1-ro ataxa 1,90 3,25 | 0,0197 0,63 H =325 0,029 0,223 3,02 0,00297
19,5
2-ro aTaxa 4,60 2,70 | 0,0394 1,25 H =595 0,189 0,878 1,28 0,0169
35,7
3-ro aTtaxa 7,30 2,70 | 0,0591 1,88 H =8,65 0,429 1,986 2,898 0,02643
51,9
4-ro aTaxa 10,00 2,70 |0,0788 | 2509 | H =11,35| 0,765 3,538 5,163 0,04708
68,1
5-ro aTtaxa 12,70 2,70 | 0,0985 3,137 H =14,05| 1,195 5,53 8,07 0,0736
84,3
6-ro aTaxa 15,40 2,70 |0,1182 3,76 H =16,75| 1,718 7,945 11,595 0,1057
100,5
7-ro aTaxa 18,10 2,70 | 0,1379 4,39 H =18,45| 2,341 10,83 15,8 0,1441
110,7
8-ro aTtaxa 20,80 2,70 | 0,1576 5,019 H =2115 3,06 14,15 20,65 0,1884
126,9
9-ro aTaxa 23,5 2,70 (01773 | 5,646 | H =23,85| 3,873 17,915 26,146 0,2384
1431
YcTbe 29 5,5 0,1773 5,646 H =29 7,889 14,34 26,67 0,2384
ablMoxoaa
174
31 7,5 0,1773 5,646 H =3 10,76 14,34 30,12 0,2384
186
Tabnuua B.4

KonnektusHble abimoxoabl N 9, N 11
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YyacTtok Otmetka | ., m s XonogHeli nepuog (B paboTe BCce TennoreHepaTopsbl)
yyacTka T
VNS
Wowe |k Na | Lhg, [Aly, Nal 12388, Ry
Na MNa
1-ro ataxa 1,90 3,25 0,016 0,5 H =3,25| 0,0036 0,014 0,021 0,0016
1,95
2-ro aTaxa 4,60 2,70 0,032 1,0 H =595| 0,0126 0,056 0,082 0,00656
3,57
3-ro aTaxa 7,30 2,70 0,048 1,53 H =8,65| 0,028 0,131 0,19 0,0153
5,19
4-ro aTaxa 10,00 2,70 0,064 2,04 H =1135| 0,05 0,233 0,339 0,0273
6,81
5-ro ataxa 12,70 2,70 0,08 2,55 H =14,05| 0,079 0,364 0,531 0,0426
8,43
6-ro aTaxa 15,40 2,70 0,096 3,06 H =16,75| 0,114 0,524 0,766 0,0614
10,05
7-ro aTaxa 18,10 2,70 0,112 3,57 H =18,45| 0,155 0,714 1,043 0,0836
11,07
8-ro ataxa 20,80 2,70 0,128 4,076 | H =21,15| 0,202 0,93 1,358 0,11
12,69
9-ro aTaxa 23,5 2,7 0,144 4,58 H =2385| 0,255 1,174 1,715 0,1376
14,31
10-ro aTaxa 26,2 2,70 0,16 5095 | H =26,55| 0,46 2,13 3,108 0,2835
17,4
Yctbe 31,50 4,95 0,16 6,156 | 4 =31,50| 0,844 2,13 3,569 0,2835
AblMoxofa
18,9
33,50 6,95 0,16 6,156 | & =33,50| 1,185 2,13 3,978 0,2835
20,1
Tabnuua B.5

KonnektneHbin abimoxoa N 10
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YyacTtok Otmetka | ., m s XonogHeli nepuog (B paboTe BCce TennoreHepaTopsbl)
yyacTka T
VNS
Wowe |k Na | Lhg, [Aly, Nal 12388, Ry
Na MNa

1-ro ataxa 1,90 3,25 0,016 0,5 H =325| 0,036 0,14 0,21 0,0187
1,95

2-ro aTaxa 4,60 2,70 |0,0357 | 1,137 H =595| 0,126 0,726 0102* 0,0967
3,57

3-ro aTaxa 7,30 2,70 |0,0554 | 1,764 H =865 0,28 1,75 0.243 0,233
5,19

4-ro aTaxa 10,00 2,70 |0,0751 | 2,392 | H =11,35 0,5 3,21 0,445 0,428
6,81

5-ro ataxa 12,70 2,70 |0,0948 | 3,019 | H =14,05( 0,79 5,12 0,7092 0,681
8,43

6-ro aTaxa 15,40 2,70 |0,1145| 3,646 | 4H =16,75| 1,14 7,47 1,033 0,994
10,05

7-ro aTaxa 18,10 2,70 |0,1342 | 4,2738 | 5 =18,45| 1,55 7,14 1,043 1,37
11,07

8-ro ataxa 20,80 2,70 |0,1539 | 4,9012 | 5 =21,15| 2,02 10,26 1,473 1,797
12,69

9-ro aTaxa 23,5 2,70 |0,1736 | 5,528 | 4 =23,85| 2,55 17,17 2,366 2,285
14,31

10-ro aTaxa 26,2 2,70 |0,1933 | 6,156 | H =26,55 4,6 21,3 3,108 2,835
17,4

Yctbe 31,50 495 |0,1933 | 6,156 | 4 =31,50| 8,44 21,3 3,569 2,835

AblMoxofa

18,9

33,50 6,95 |0,1933 | 6,156 | H =33,50| 18,5 21,3 3,978 2,835
20,1

* TekcT OOKyMeHTa COOTBETCTBYET OpUrnHany. - I'Ipvlmeanme nsrotoBuTens 6asbl AaHHbIX.

Tabnuua b.6
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KonnektueHble abimoxoasl N 7, N 8

YuacTtok Otmetka | [, ™ - XonogHei nepuopa (B paboTte Bce TensioreHepaTopbl)
yyacTka T
M3 Jc
Wowe | e Na | Ahg, |4k, Nal123 4k, Ry
Ma MNa
1-ro ataxa 1,90 3,25 | 0,0197 0,63 H =325]| 0,058 0,0223 0,337 0,00297
1,95
2-ro aTaxa 4,60 2,70 |0,0357 | 1,137 H =595| 0,157 0,0726 1,06 0,00966
3,57
3-ro ataxa 7,30 2,70 |0,0517 | 1,646 H =865]| 0,329 0,152 2,22 0,0202
5,19
4-ro aTaxa 10,00 2,70 |0,0677 | 2,156 | 4 =11,35| 0,565 0,2612 3,81 0,0347
6,81
5-ro ataxa 12,70 2,70 |0,0837 | 2665 |4 =14,05| 0,863 0,399 5,82 0,0531
8,43
6-ro aTaxa 15,40 2,70 |0,0997 | 3,175 | 4 =16,75| 1,225 0,566 8,26 0,0754
10,05
7-ro aTaxa 18,10 2,70 0,116 3,694 | 45 =18,45| 1,658 0,767 11,19 0,102
11,07
8-ro aTaxa 20,80 2,70 0,132 4,20 H =2115| 2,14 0,991 14,46 0,132
12,69
9-ro aTaxa 23,5 2,7 0,148 4,71 H =23,85| 2,69 1,247 18,19 0,166
14,31
Yctbe 29 5,5 0,148 4,71 H =29 5,49 1,247 21,55 0,166
AbiMoxoaa
17,4
31 7,5 0,148 4,71 H =31 7,49 1,247 23,95 0,166
18,6
Tabnuua B.7
KonnektneHble abimoxoabl N 1, N 3, N 5
YyacTtok OTmeTka ‘ L™ I Tennbii (neTHWN) nepuog (B paboTe Bce TennoreHepaTophbl)
yyacTka T
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M3 Jc

W.we | . Na | Ahg, |Aky,Nal12F 48, Ry
Ma MNa
1-ro ataxa 1,90 3,25 | 0,016 0,5 H =325]| 0,036 0,14 0,21 0,00164
8,28
2-ro aTaxa 4,60 2,70 | 0,032 1,0 H =595| 0,126 0,56 0,82 0,00164
15,2
3-ro aTaxa 7,30 2,70 | 0,048 1,53 H =865 0,28 1,31 1,9 0,00164
22,05
4-ro aTaxa 10,00 2,70 | 0,064 2,04/ | H =11,35 0,5 2,33 3,39 0,00164
3,62
28,94
5-ro aTaxa 12,70 2,70 0,08 255/ | H =14,05( 0,79 3,64 5,31 0,00164
4,53
35,82
6-ro aTaxa 15,40 2,70 | 0,096 3,06 H =16,75| 1,14 5,24 7,66 0,00164
42,7
7-ro aTaxa 18,10 2,70 | 0,112 3,57 H =18,45| 1,55 7,14 10,43 0,00164
47
8-ro aTaxa 20,80 2,70 | 0,128 4,076 | H =21,15| 2,02 9,3 13,58 0,00164
53,93
9-ro aTaxa 23,5 2,7 0,144 4,58 H =2385| 2,55 11,74 17,15 0,00164
60,82
YcTbe 29 5,5/8,5 | 0,144 4,58 7,395 5,2 9,44 17,57 0,00164
abiMoxoaa
31 79,05 8,2 21,16
Tabnuua 6.8
KonnektneHbii abimoxoa N 10
YyacTtok Otvmetka | [, m I Tennbi nepuog (B paboTe BCce TennoreHepaTopsbl)
yyacTka r
VENS
Wowie | . Ma | Al |Aky Nal123 8k, Ry
Ma MNa
1-ro ataxa 1,90 3,25 | 0,016 0,5 H =325]| 0,036 0,14 0,21 0,00187
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0,828

2-ro aTaxa 4,60 2,70 | 0,0357 1,137 H =595 0,126 0,726 1,02 0,00967
1,52

3-ro aTaxa 7,30 2,70 | 0,0554 | 1,764 H =865 0,28 1,75 2,43 0,0233
2,205

4-ro aTaxa 10,00 2,70 | 0,0751 2,392 H =1135 0,5 3,21 4,45 0,0428
2,894

5-ro aTtaxa 12,70 2,70 | 0,0948 3,019 H =14,05 0,79 5,12 7,092 0,0681
3,582

6-ro aTaxa 15,40 2,70 |0,1145| 3,646 | K =16,75| 1,14 7,47 10,33 0,0994
4,27

7-ro aTaxa 18,10 2,70 | 0,1342 | 4,2738 | ¥ =18,45 1,55 7,14 10,43 0,137
4,7

8-ro aTaxa 20,80 2,70 |0,1539 | 4,9012 | ¥ =21,15| 2,02 10,26 14,73 0,1797
5,393

9-ro aTaxa 23,5 2,70 |0,1736 5,528 H =23,85 2,55 17,17 23,66 0,2285
6,082

10-ro ataxa 26,2 2,70 | 0,1933 6,156 H =26,55 4,6 21,3 31,08 0,2835
6,77

YcTbe 31,50 4,95 |0,1933 | 6,156 8,032 8,44 21,3 35,69 0,2835

AbiMoxoaa
33,50 6,95 | 0,1933 6,156 8,542 11,85 21,3 39,78 0,2835
Tabnuua b.9
YyacTtok Otvmetka | L, m I Tennbi nepuog (B paboTte oanH TennoreHepatop 23 kBT)
yyacTka T
m3 /c
Wowe | hona | bhg Ak, nal 12T 8k, Ry
Ma MNa

1-ro ataxa 1,90 3,25 0,016 0,5 H =325 0,036 0,14 0,21 0,00164
8,28

2-ro ataxa 4,60 2,70 0,016 0,5 H =595 0,0303 0,14 0,204 0,00164
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15,2

3-ro aTtaxa 7,30 2,70 0,016 0,5 H =8,65| 0,0303 0,14 0,204 0,00164
22,05

4-ro aTaxa 10,00 2,70 | 0,016 0,5 H =11,35| 0,0303 0,14 0,204 0,00164
29,894

5-ro aTtaxa 12,70 2,70 0,016 0,5 H =14,05| 0,0303 0,14 0,204 0,00164
35,82

6-ro aTaxa 15,40 2,70 0,016 0,5 H =16,75| 0,0303 0,14 0,204 0,00164
42,7

7-ro aTaxa 18,10 2,70 | 0,016 0,5 L =18,45| 0,0303 0,14 0,204 0,00164

47

8-ro aTtaxa 20,80 2,70 0,016 0,5 H =21,15| 0,0303 0,14 0,204 0,00164
53,93

9-ro aTaxa 23,5 2,70 | 0,016 0,5 & =23,85| 0,0303 0,14 0,204 0,00164
60,82

10-ro aTaxa 26,2 2,70 | 0,016 0,5 H =26,55| 0,0303 0,14 0,204 0,00164
67,7

YcTbe 31,50 4,95 0,016 0,5 80,32 0,056 0,562 0,74 0,00164

Abimoxofa
33,50 6,95 0,016 0,5 85,42 0,078 0,562 0,768 0,00164

B.3 PacueTbl BLIOPOCOB BpeAHbIX BELECTB

O6bem cyxux 6e3BO3AYLIHbIX [bIMOBLIX [a30B, M - /M 2 0Bpasylolmxca npu cxuraHm 1 m 3
NPUPOAHOro rasa, CoCTaBnser:

Fo=107+784+227+(14-1)-231=15144.

Mo gaHHbIM (bI/IprI-M3FOTOBMTeJ'IF| B AbIMOBbIX Na3ax COOEepPXUTCH;

- anokenpg yrnepopa CO - cnefpl;

- okeup asota IO, =30 ppm:

1 ppm = 2,05 cyxunx 6e3B034YLUHbIX ra3oB NDx ,
1 ppm = 1,25 cyxux 6e3B03ayLLHbIX ra3oB CO;

- BbI6pOCbI OoKCcMaoB asoTa Ha 1 M3 npupoaHoro rasa:

Myq, = 2,05 3015144 = 931,356 \rjm3 =0,931 r/m3
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[aHHble pacyeTa BpeaHbIX BbIOpOCOB NpmuBeaeHsbl B Tabnuue 5.10.

Tabnuua .10

M o= 0,13 0,931=0,121r/m3,
Myo, = My, =0.8-0.931= 0745 yy3 .

N gbimoxoaa Pacxopg, Bbixoa Bei6pockl CO, Bbi6pochl Bbi6pockl NO, Bbi6pochl
TOMNuBa, |AbIMOBbLIX ra30 r/c ND}; rlc r/c NOZ rlc
m3 B, M3 /c

1 0,0066 0,144 Cneppl 0,00614 0,000798 0,00491
2 0,008125 0,1773 Cneppl 0,00756 0,000983 0,00605
3 0,0066 0,144 Cnepel 0,00614 0,000798 0,00491
4 0,00769 0,1674 Cneppl 0,00716 0,000931 0,00573
5 0,0066 0,144 Cneppl 0,00614 0,000798 0,004915
6 0,008125 0,1773 Cneppl 0,00756 0,000983 0,00605
7 0,00679 0,1477 Cneppl 0,00632 0,000822 0,00505
8 0,00679 0,1477 Cneppl 0,00632 0,000822 0,00505
9 0,00736 0,16 Cneppl 0,00685 0,00089 0,00548
10 0,00886 0,193 Cneppl 0,00825 0,00107 0,0065
11 0,00736 0,16 Cneppl 0,00685 0,00089 0,00548
12 0,00752 0,1637 Cneppl 0,007 0,00091 0,0056

Ha ocHoBaHUM [aHHbIX pacyeToOB BbIMONHeH "PacyeT KoHUeHTpauuii B aTMocdepHOM BO3ayxe
BpeAHbIX BELLECTB, coaepXallmxca B Bblopocax npeanpuatuin” no nporpamme "lMpuama” V.1.7.

PesynbTathl pacuera:
KoHueHTpauusa Bcex BpeAHbIX BbIBpocoB B atMmocdepe 3HaumTensHo meHee 0,1 MOK.

[aHHble pacyeTbl MOKa3bIBAKT, YTO 3HAYEHWE CaMOTArM Ha KaXdoM yyacTke npeBbillaeT obuiee
conpoTusneHne ¢ koadduuneHTom 3anaca 1,2.

BbINnonHeHHbIe pacyeTbl OTHOCATCA K J'II-060My aobiMoxoay, T.K. BCe AbIMOXOAbl MMEKT OAMHaKOBble
OTMETKU, N K HUM NOoAKITHo4EeHO OJNHAaKOBO€E YUCIIO KOTIIOB (LLIeCTb KOTJ'IOB).
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YK 662.76.032 OKC 91.140.20

KntoueBble cnosa: NOKBaAPTUPHbIE CUCTEMDbI TennocHabxeHus, TennoreHepaTtopbl, ra3oBoe TONMBO,
Xunble 30aHna, Bo3gyxoBoadbl, AbIMOOTBOAbI, AbIMOBbIE pr6b|, asgpoanHaMmn4eckmne XxapakTepucTukn.
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