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JIOPOKHUKOB «COIO3I[OPCTPOI71»:

l. 16 CTO, paspabomannwie Ilapmuepcmeom ona HOCTPOMH,

Il. 46 CTO HOCTPOM.
IIo BTOpomy Bompocy IloBecTtku aHsi, a UMEHHO [IpuHSATHE HOBBIX JOKYMEHTOB
[TapTHEpcTBa - CTaHIAPTOB CaMOPETYJIMPYEMOM opraHuzauuu Hekxommepueckoe
MapTHEPCTBO «MexperunoHalibHOE oObeMHEHNE JOPOKHUKOB
«COHO3/IOPCTPOI».

CJIYIIAJIN XBounckoro Anatonus Brmagumuposuua: B 2013 roxy IlaptHepcTBO
pazpaborano s HOCTPOH 16 CTO B o6nactu CTPOUTEIILCTBA aBTOMOOMIIBHBIX
JIOpOT, MOCTOBBIX COOpykeHHii u a’pojipomoB. Oth CTO OBUIM pPacCMOTPEHBI
KomuteTrom  mo TtexHuueckomy peryaupoBannto mpu Cosere IlaptHepctBa
(mpotokon Ne 7 ot 12.09.2013 1.), CoBetom CPO HIT «MOJI «COIO3/IOPCTPOI»
(mpoTtokosr Ne 42 ot 19.12.2013 1.) m pexoMeHAOBaHBI K yTBepkaeHUI0 Ha OO1em
CoOpanwnn.

Kpome Toro, ma sro CoOpaHue uisl NPUHATHS B KAyeCTBE CTaHAAPTOB
MapTHepcTBa, BbIHOCATCS 46 CTO HOCTPOM. Dtm crammaprer HOCTPOU
paccmotrpenbl KomMuTeroM 1o TeXHUYECKOMY perynupoBaHuto Tmipu CoBere
Maptaepcta CPO HIT «MOJT «COIO3JOPCTPOM» n pexomenmoBansl CoBety
[TaptHepcTBa (mpoTokoisibl Ne 5 ot 11.12.2012 r., Ne 8 ot 16.12.2013 r.). CoBeTom
IaptaepctBa cranmaptsi HOCTPOM (mpotokomsr Ne26 ot 17.09.2012 1., Ne 42 ot
19.12.2013 r.) ObUIM pacCMOTPEHBI U PEKOMEHIOBAHbBI JIJIsl IPUHATHS UX B KaUeCTBE
cranaaptoB CPO HII «MO/J «COIOSI[OPCTPOPI» Ha OOmeM coOpaHUU YJICHOB
[TapTHEpCTBAa.

lpennarato: _yrBepaute B kadectrse CTO  CPO  HII  «MOJ|
«COIO3JOPCTPOM» BhILIEyKa3aHHBIE CTAHAAPTHI.

lNonocosanu:
3a — 239 roiocoB, MPOTUB — HET, BO3JIEPIKAJICS — HET.
Pemienune npuHATO.




HALUMOHAJIbHOE OBbEAVWHEHUE CTPOUTEJIEN

PekomeHpgauumn

MUHXXeHepHble ceTU 34aHUN U COOPYXKEeHUN
BHYTPEeHHue

PEKOMEHOALUWU MO
YCTPOUCTBY
OHEPITO3®DEKTUBHbIX CXEM
CUCTEM BEHTUNALUUN U
KOHOUWUWOHUPOBAHUA
BO3OYXA

P HOCTPOM 2.15.6-2013

N3OAHUE OPULIMATIBHOE

Mocksa 2014



HALIMOHAJTbHOE OB bEAVHEHWE CTPOUTENEWN

PekomeHaauunm

NHXeHepHble ceTn

34aHNN N COOPYKEHUI BHYTPEHHME

PEKOMEHOALIMM NO YCTPOUCTBY
OHEPTO3®PEKTVMBHbBLIX CXEM CUCTEM
BEHTUITAUWN N KOHOMUNOHNPOBAHNA
BO3OYXA

P HOCTPOW 2.15.6-2013

N3paHne opuumnansHoe

3akpbiToe akunoHepHoe obuecteo «MC3C — KoHcanT»

O6LuecTBO C OrpaHNYEHHON OTBETCTBEHHOCTLIO
M3paTtenbctBo «BCT»
Mockea 2014



P HOCTPOM 2.15.6-2013

IIpeaucaoBue

1 PA3PABOTAHBI

2 TIPEACTABJIEHBI HA
YTBEPKXKJIEHUE

3 YTBEPXK/IEHBI 11 BBEJIEHBI
B JIEMICTBUE

4 BBEJIEHBI

3aKpBITHIM aKIIMOHEPHBIM OOIIECTBOM
«1C3C-Koncant»

KomuteroM 1o cucremaM HHKEHEPHO-
TEXHUYECKOTO 00ECIIeUeHUs 3IaHui U
coopyxeHuit HarmonansHOTO 00BETMHEHUS
cTpouTesel, nmportokona ot 15 aBrycra 2013 r.
No 20

Pemennem CoBera HartmonansHOrO
00beIMHEHUs CTPOUTENIEH, TPOTOKOJI OT 19

ceHTs10ps 2013 r. Ne 46

BIIEPBLIE

© HammonanbHoe 00beauHeHne crpoutenei, 2012

Pacnpocmpanenue HCZCWIO}ZM/[MXpeKOMeH()aI/}MIz ocywecmeiiaenics 6 coomeemcemeuu C

()eﬁcmeyiou;ww 3AKOHOO0AMENbCMBOM U C COONIIO0eHUeM npaeus, yCmaHO6/1€HHbIX

Hayuonanvnvim ob6veounenuem cmpoumerneti



P HOCTPOM 2.15.6-2013

Conepxxanue
Crp.
BBEIIEHUE. . ..ot e e e e s V
1 OOMACTD TIPUMEHEHMS . .. .vvteneteeeneeeenteeenaeeaeeeanneeenaeeeannnens 1
2  HOPMATHUBHBIC CCBITKH. ... uvtentteentsenteenneeenneenneenneeaneeeneennnens 1
3  TepMHHBI U OTIPEICTCHM. ...\ veeere et enteeaneeenneenneerneeanne e 3
4 OO0O03HAYCHUS M COKPAIICHUS. . . .evvenreenneenneeanneenneanneenneennenns 6
SIN 01632 (6):35 18 (S 1 (11 (07 (0521 6 SO 7
6 CucreMbl KOHAUIIMOHUPOBAHUS BO3/IyXa C MECTHBIMU arabaTHRIMU
YBITAKHUTEIIIME . . ... vveennteeenteeenseeeeneeeaeeeaseeaaneeeanseeanneenns 8
6.1 OnmcaHue CXeMBbl U METOJIUKA PACUETA. .. veureenrrennreannnnnns. 8
6.2 Ilpumep pacduera u TOCTPOCHHUS TMporiecca C MECTHBIMU
aMa0aATHBIMU YBIAKHHUTEIAMU .. ..ueenneaneenneeneennenneeneennenne. 12
7 CucreMa KOHAMIIMOHUPOBAHUS BO3yXa C MPSMBIM UCIAPUTEITHLHBIM
(0041 21> 291 ()2 1 () S50 17
7.1 ONHCAHUE CHUCTEMBL. ... uutteennteeennteeanteeeaneeeaneeennneennnenn 17
7.2 Meroauka pacuera CUCTEM KOHJIUIIMOHUPOBAHMS BO3IyXa....... 18
7.3 Tlpumepbl pacuera CUCTEMBI KOHIMIIMOHUPOBAHUS BO3IyXa C
TPSIMBIM UCTTAPUTETHHBIM OXTAKICHIEM ....veeeeeneenneennennennennnns 25
8 Cucrema  KOHAWIIMOHMPOBAHUS  BO3AyXa C  KOCBEHHBIM
HCTIAPUTEIIBHBIM OXTAKICHMEM . ... .uuveeenreeannreeenneeeennneinnnenns 28
8.1 OTIMCAHUE CHUCTEMBL. ...\t enteeetentenneenneennnennneanneenneenneenn 28
SIZAY (551071170 B 0T ok (S - DO 33
8.3 Ilpumep pacyera cHCTeMbl KOHAMIIMOHUPOBAHHUS BO3IyXa C
KOCBEHHBIM HCTIAPUTEIBHBIM OXJTAKICHUCM. ... uuveeneeenreennnannss. 43

9 Cucrema KOHIUIIMOHMPOBAHMS BO3AyXa C JABYXCTYNEHYATBHIM 57



P HOCTPOW 2.15.6-2013
HCHAPUTEIIBHBIM OXJIAKACHUCM . ...ttt eiiiie e,

9.1 OIHUCAHUE CHCTEMBL. . . vttt tee et ee et ee e e e e e e ee e ee e teeeaaeenns 57

A\ (53 V0311703 W o Tolc (o1 : H P 61

9.3 [Ipumep pacuera cucCTeMbl KOHAMIIMOHUPOBAHHUS BO3IyXa C

JIBYXCTYIEHYATHIM UCITAPUTEIBHBIM OXJIAKICHUEM ...covveennnnennnnn.. 65

10 Cucrema

KOHANIIUOHUPOBAHUA  BO3AyXa C  HCIIOJIB30BaHHEM

HU3KOIIOTCHIMAJIBHBIX UICTOYHHUKOB TCIIJIOTDBIL. .....ccovvvviiiiiiineeennnn. 72

10.1 OIHMCAHUE CHCTEM.. ...ttt et et et 72

10.2 Meronuka pacuera CHUCTEMbI KOHIUIIMOHUPOBAHUS BO3TyXa

C UCIIOJIBb30BAHUEM POTOPHOI'O YTHIIM3AaTOPA TCIIJIOTHI. ................. 81

10.3 Ilpumep pacueta CHUCTEMBbl KOHAMIIMOHUPOBAHHUS BO3JyXa C

HCIIOJB30BAHUEM POTOPHOTO YTHUIIN3AaTOPA TCIIOTHI. .................. 93

11 PCKOMCHI[&I_II/II/I 10 MOHTaXy, HCIbITAHHUAM W HaJIaJKEC CHCTCM

KOHTUITAOHUPOBAHUS BOBITY XA+ . veenveenneenneennneenneanneenneenneennns 99
11.1 MonTaxk 000pyAOBaHUS BEHTUIISILIUOHHBIX CUCTEM............... 99
11.2 Tlyck, wucnplTaHWe, MOHTaXHas peryJupoBKka U clada

BEHTUISILUOHHBIX CUCTEM B SKCIUTYATALIMEIO . . .« vt v veeveeenaenneneneeens 100

[Tpunoxenue A

IIpunoxenue b

IIpunoxenue B

IIpunoxenue I

bubnuorpadus. ..

\Y}

(cpaBouHOe) J-d qUarpamma BIIaKHOTO BO3yXa ..... 105
(cnmpaBouHoe) DopMa OMPOCHOrO JUCTa MJIs pacyera
MJIACTUHYATOTO TETNTIOOOMEHHHUKA. .. 'vveenerreennneannnns 106
(pexomennyemoe) @opma AKTa OCBHIETEIIbCTBOBAHUS
CKPBITBIX pabor CUCTEM BEHTHJISALINN u
KOHJTUIIMOHUPOBAHUS BOBITYX .. vvveeerrvveeessnrrenesssnresssnnns 108
(pexomennyemoe) @opma  AKTa  HUCHOBITAaHUA U
MOHTQ)XHOW  PETYJIUPOBKH  CHCTEMBl  BEHTUJISAINH

(KOHJIUIIUOHUPOBAHUS BOBIIYXA). . eeeeurrreesnrnneesnnnnnesannenss 110



P HOCTPOM 2.15.6-2013
BBenenue

Hacrosimmme pexkomennmauuu pa3pabotanbl B pamkax [Iporpammbi
cTrangapTu3anuu HanmroHamsHOTO OOBEIMHEHHS] CTPOUTENCH W TpeIHa3HAYCH
JUISL TIpaKTHYEeCKON peanu3aiuu TpedoBanuii denepanbHoro 3akoHa Ne 261-D3
«O0 sHeprocObepekeHUH U O MOBBIILIEHUN SHEPTeTUIECKON YPPEKTUBHOCTH U O
BHECCHUM W3MCHEHUW B OTJACJIbHBIC 3aKOHOJATENbHBIE aKThl Poccuiickon
deneparun» B 00JIaCTH  CTpouTeNbcTBa O  CHWkeHun K 2020 romy
sHeproemkoctu poccuiickoro BBII He menee uem Ha 40 % 10 CpaBHEHUIO C
ypoBHeM 2007 roaa.

Hacrosimmme pexkoMeHganuu pa3paboTaHbl C  1EJbI0  BHEIPEHUs B
MIPAKTUKY CTPOUTENIHCTBA U MTPOCKTUPOBAHMS HOBBIX SHEPTO3((PEKTUBHBIX CXEM
1 000pyZ0BaHUsl, 00ECIIEUUBAIOIINX JOCTUKEHUE OJIHUX M TEX K€ KOHEUHBIX
pE3yNbTaTOB TMPU MEHBIIUX DJHEPTEeTHUYECKUX 3aTparax IO CPaBHEHHUIO C
TPaJAWIIMOHHBIMU PENICHUSAMHU, obOecrieueHrne 0e30macHOCTH U 3G(HEKTUBHOCTH
BUJIOB paboOT, BIMSAIOIIMX Ha 0€30IMaCHOCTb OOBEKTOB KaIUTAIHHOTO
CTPOUTEIhCTBA, YyKa3aHHBIX B llepeune BuUIOB pabOT MO HWHKEHEPHBIM
U3bICKaHUSM, 0 MOJTOTOBKE MPOEKTHON TOKYMEHTAallMU, MO CTPOUTEIHCTBY,
PEKOHCTPYKIIMH,  KAaNMUTAILHOMY  PEMOHTY  OOBEKTOB  KalUTaJIbHOTO
CTPOUTEIBCTBA, KOTOPHIC OKA3bIBAIOT BIIMSHUE Ha O€30MacHOCTh OOBEKTOB

KaIMTaJIbHOTO CTPOUTENBCTBA, coryiacHO [Ipukasy Ne624 MunpernoHpa3BuTus

P® ot 30 nexabps 2009 r.

ABTOpCKUW  KOJUIGKTMB:  KaHJ. TeXH. Hayk M.I". Tapabanos, A.B.
Konvuurxos, A.B. Oxonenos, H.A. Koponesa (OOO HayuHo MH>KEHEPHBIN LIEHTP
«nBenT»), xano. mexu. nayk A.B. bycaxun (0OOO Tperbe MoHTaxXHOE

VYnupasnenue «IIpomeentussiuus»), @.B. Tokapes (HI1 «AC3C-MonTax»).
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PEKOMEHJIAITN HALITMOHAJIbHOI'O OB bEJVHEHUS CTPOUTEJIEN

HNHxeHepHBIe CeTH 30aHUN U COOPYKeHUIl BHYTPEHHHE

PEKOMEH/JAIINM 11O YCTPOMCTBY DPHEPI O®PEKTUBHbBIX
CXEM CUCTEM BEHTWJISAIINA 1 KOHANIIUOHUPOBAHUASA
BO3IYXA
Internal buildings and structures utilities
Recommendations in creating energy-efficient

ventilation systems and air-conditioning

1 O6aacTh NpUMeHEeHUs

Hacrosmue pexoMeHanmm yCTaHABIUBAIOT OOIME MpaBUiia BHEAPCHUS
B TIPAKTHKY CTPOUTENHCTBA U TMPOCKTHPOBAHMS HOBBIX SHEProdO(EeKTHBHBIX
CXeM U 00O0pYAOBaHMS CHCTEM BEHTWISIIMM U KOHIUIIMOHWPOBAHUS BO3IyXa,
o0ecreunBaroIUX MEHBIINE YHEPTreTHUECKHUE 3aTpaThl, a TaKke oOecreueHue
0e3omacHoCcTH U 3(PGEKTUBHOCTU BUJOB paldOT, BIMSIONIUX Ha OE30MAaCHOCTH

00BEKTOB KaIIUTAJIbHOI'O CTPOUTCIILCTBA.
2 HopmaTuBHBIE CCBHLIKH

B HacTosAmMX peKoMEeHIAIUsIX HMCIOJIb30BaHbI HOPMAaTUBHBIE CCHUIKM Ha
CIICAYIOIINE CTAHIAPTHI U CBOJIbI IPABUII:

['OCT 12.1.005-88 «O0miue caHUTapHO-TUTMEHUYECKHE TpPeOOBaHUS K
BO3YyXY paboueil 30HbI»

['OCT 3049496 «3mnanusa xwiple u oOmecTBeHHbIE. [lapameTpbl

MHUKPOKJIMMATa B IIOMCHICHUAX>



P HOCTPOM 2.15.6-2013
['OCT P 51251-99 ®unbtpel  ouncTkH  Bo3ayxa.  Knmaccudukanms.

MapkupoBka

['OCT P 51541-99 Dueprocbepexenue. IHepreTudeckas
s dextuBHOCTH. CocTaB mokazateneid. OOIIHe MOI0KESHUS

CII 7.13130.2009 «OtoruieHre, BEHTWISAIHUS W KOHIUITMOHHPOBAHUE.
[TpoTuBomOX)apHBIE TPEOOBAHMS

CI144.13330.2011 «CHull 2.09.04-87* AaMuHHCTpaTUBHBIE U OBITOBbIC
3ITAHUSD)

CI151.13330.2011 «CHullI 23-03-2003 3amuTa oT 1ryma»

CIT 54.13330.2011 «CHulI 31-01-2003 3nanus KUJIbIE
MHOTOKBapTHPHBIC)

CII 55.13330.2011 «CHulI 31-02-2001 /Toma >kuiibie OTHOKBAPTUPHBIEH
CII 56.13330.2011 «CHull 31-03-2001. ITpon3BoACTBEHHbIE 3TaHU
CI160.13330.2010 «CHuII 41-01-2003 Otorienue, BEHTHWIALINAS 5

KOHJIUITIOHUPOBAHHE»

CII 73.13330.2012 «CHulI 3.05.01-85 BuyTtpennue CaHUTapHO-
TEXHUYECKHE CUCTEMBD»)

CII 118.13330.2012 «CHulI 31-06-2009 OGmiecTBeHHble  374aHUS |
COOPYKECHHS

CII 131.13330.2011 «CHuII 23-01-99* CtpouTenbHasi KIUMATOIOTHS

P HOCTPOM 2.15.3-2011 UmxeHepHble CETH 3IaHMIl M COOPYKEHHIl
BHYTpeHHHUE. PeKOMEHIaIy 10 UCHBITAHUIO U HAJIAJKE CUCTEM BEHTWIALUU U
KOHJIUIIMOHUPOBAHMS BO3IyXa

P HOCTPOI 2.15.4-2011 VHxkKeHepHbIe CETH 3JaHHA M COOPYKEHHIA
BHYTpEeHHHE. PekoMeHIaIMM 1O HCIBITAHUIO M HAJIAJKE CUCTEM OTOILUICHHMS,

TEIUTOCHAOKEHUS U XOJIONOCHAOKEHUS
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CTO HOCTPOM 2.24.2-2011 UxeHepHbIe CETH 3aHUI U COOPYKEHHUI

BHYTPCHHHC. BCHTI/IJ'IHHI/UI N KOHIWIIMOHUPOBAHHC. HcneiTanue u HaJ1aaka
CHUCTEM BCHTHUIIILIWMHY 1 KOHAWIWMOHHUPOBAHUA BO3AyXa

[Ipumeuanue — [Ipy TOIB30BAHWM HACTOSIILIUM CTAaHJAPTOM  IIE€JIECOOOPA3HO
IIPOBEPUTH ACHCTBUE CCBUIOYHBIX HOPMATHUBHBIX JOKYMEHTOB B MH(OPMALMOHHOHN cucTeMe
0011Iero NoJIb30BaHUs — Ha O(UIHATLHOM caiiTe DeepaibHOr0 areHTCTBa M0 TEXHUYECKOMY

pPEryJIMPOBAaHUIO M METPOJOTHUM B ceTH MHTepHET WIM 1O €XEroJHO HW31aBacMOMY
nH(popMallMOHHOMY YyKa3atenio «HanuoHanbHble CTaHAAPTHD), KOTOPBINA OMyOJIMKOBaH IO
COCTOSIHMIO Ha | siHBaps TEKyIIEro rojia, u 1o COOTBETCTBYIOIIUM €XEMECIYHO MU31aBAEMbIM
MH()OPMAIIMOHHBIM yKa3aTeNsIM, OITYOJIMKOBAHHBIM B TEKYIIIEM TOTY.

Ecnu ccbutouHblif HOpMATUBHBIN TOKYMEHT 3aMEHEH (M3MEHEH, aKTyaJIu3upOBaH), TO
IIPU  TOJB30BAHUM  HACTOAIIMMHU  PEKOMEHIAUMsSMH  CIEAYEeT  PYKOBOJCTBOBATHCS
3aMEHSAIOMNUM (M3MEHEHHBIM, AaKTYaJIM3UPOBAaHHBIM) HOPMATHUBHBIM JOKyMeHTOM. Ecmu
CCBUIOYHBI HOPMATUBHBIN TOKYMEHT OTMEHEH 0€3 3aMEHBI, TO TIOJI0KEHUE, B KOTOPOM JlaHa

CChblIJIKA HAa HCTO, IPUMCHACTCA B 4aCTH, HC SanaFI/IBaIOHIGﬁ 9Ty CCBUIKY.
3 TepMuHBI U onIpeaeIeHNsI

B HACTOSIIIIMX ~ PEKOMEHIAIUSAX  MPUMEHEHBl  TEPMUHBI C
COOTBETCTBYIOIIMMHU OINPEACICHUSIMU:

3.1 aguabaTHOoe oOXJaxkIeHHe W YyBJaxKHeHUe (aguabaTuyeckue
npouecchbl OXJAaXIAeHHUS M YBJAKHEeHUs1): TepMOJIMHAMUYECKUE MPOILECCHI
HACBIILIEHUS BO3/yXa, B KOTOPBIX OTCYTCTBYET B3aUMOJICHCTBUE C OKPYKAIOIIEH
Cpenon.

3.2 BeHTWIANMA: VICKyCCTBEHHO OpraHM30BaHHBIA OOMEH BO31yXa B
MOMEMICHUSAX JUIsi 00€CTeueHUusT MapaMeTpOB MHUKPOKIMMATa ¥ YUCTOTHI
BO3/lyXa B O0CITy»KMBaeMOM 30HE TMTOMEIICHHUH B Tpe/ieiax JOMYCTUMBIX HOPM.

3.3 BO31AYX HApY:KHbIH: ATMOC(hEpHBIN BO3AYyX, 3a0MpaeMbIil CHCTEMOM

BCHTUJIIIWH WM KOHAWTTUOHHUPOBAHUA BO3yXa IJIA IMOAaA4YH B 06CJ'Iy7K1/IBaeM06
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nmoMenieHnue W (Wiu) MOCTyHaromuid B 00CITy)XHMBaeMOE€ TOMEIICHHE 3a CUeT

UHQUIBTPALINH.

3.4 Bo3ayX mMpuUTO4YHBbIH: Bo3yX, mogaBaeMblil B TOMEIIEHUE CUCTEMOM
BEHTWIALIMMA WY KOHJAWULUMOHHMPOBAHUS WIM MOCTYNAKOIIMKA B MOMENICHHUE 3a
cueT HHQUIbTPAIUH.

3.5 Bo3ayx yaaasieMblil  (BBITSIKHO#): Bo3nyx, ynansembli U3

IIOMCIICHU A CUCTEMOU BCHTUWJIIHUU WJIX KOHAWTTHUOHHUPOBAHUS.

3.6 rpagupHA  BEeHTWISATOPHAsi 3aKpbiTas: TemioMaccooOOMEHHBIN
amnmapar peKynepaTUBHOTO THIIA, B KOTOPOM OXJIaxkaaeMas >KUIKOCTh (BOJa,
pacTBOp) TMOJAETCS B TEIUIOOOMEHHHK, Hapy>KHas TMOBEPXHOCTh KOTOPOTO
00/ TyBaeTCsl MOTOKOM BO3/yXa M OPOIIAETCsS 000POTHON BOJIOM.

[P HOCTPOW 2.15.4-2011, mynxkr 3.3]

3.7 TpaiMpHsl BEHTWJIATOPHAsA OTKPbITasA: TermiomMaccooOMEHHBIH
anmapaT CMECUTEIbHOIO THIA, B KOTOPOM OXJIaXIEHHE OOOPOTHOM BOMABI
IPOUCXOAMT IIPU €€ HENOCPEACTBEHHOM KOHTAKTE C TIOTOKOM BO3AYyXa.

[P HOCTPOI 2.15.4-2011, niynkr 3.4]

3.8 nByxcrynmeHuyartoe HCIAapUTeIbHOE OXJIAJK/IEHHEe:
[locnenoBarenpHOE  OXJIAXKIEHUE  BO3JyXa  KOCBEHHBIM U MPSMBIM
MCTIAPUTEHHBIM OXJIAKICHUEM.

3.9 koHgunuoHMpoBaHue Bo3ayxa: Co3gaHMe U ABTOMATUYECKOE
nojJiepkKaHue B OOCITYKMBAa€MOM MOMEIICHUH WM TEXHOJIOTHYECKOM 00BbeMe
TpeOyeMbIX TapaMeTpOB M KadecTBa BO3yXa HE3aBUCHUMO OT BHYTPECHHHX
BO3MYILICHUM Y BHEIIIHUX BO3JICHCTBUM.

3.10 mpsimoe wucnapuTeqbHoe oxJaxaeHue: OXyaxaeHue BO3Oyxa

PELUPKYIUPYIOLIEN BOJIOK.
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3.11 kocBeHHOe WcHapUTeJbHOE OXJaxkaeHue: OXJaXISHUE BO3IyXa

IPU TIOCTOSIHHOM BJIarocOJEp»KaHUU BCIIOMOTAaTEIbHBIM MMOTOKOM BO3yXa WU
BOJbI MIPEABAPUTEIILHO OXJIAXKIC€HHBIM MIPSIMBIM UCHAPUTETBHBIM OXJIAKICHUEM.

3.12 peumpkyjasinus Bo3ayXa: MHOTOKpAaTHOE TMOJHOE WM YaCTHUYHOE
HCIOJIb30BaHUE BO3/lyXa U BO3BpALICHHE €r0 B JaHHOE WU APYTye MOMEIICHUs
MOCJIE OYUCTKM W TEIUIOBJIAXXHOCTHOM 0OpabOTKM (B TOM YHMCIE BO3IYIIHO-
TEIUIOBBIMH 3aBecaMu, (PIHKOMIaMU, BHYTPEHHUMH OJIOKaMHU CIUIUT-CUCTEM U T.
I.).

3.13 cucrema konaguuumonupoBanusi Bo3ayxa (CKB): Kommieke
000py10BaHUs, SIEMEHTOB U YCTPONCTB, C IIOMOIIIBIO KOTOPBIX 00EeCIIeYnBaETCs
KOHJUIIMOHUPOBAHKE BO3AYyXa B 00CITYKMBAEMBIX TOMEIICHUSIX.

3.14 TemmepaTrypa «MOKpOro» rtepmomerpa: Temmeparypa, KOTOPYIO
MPUHUMAET HEHACBIIEHHBIN BIAXKHBIA BO3AyX B pPE3yJbTare aauadaTHOTO
TEIJIO- U MacCOOOMEHa C BOJOH B JKUJKOM WJIM TBEPJOM COCTOSHUH, UMEIOIIEH
MOCTOSIHHYIO TEMIIEpaTypy MOCIe TOCTHKEHUS UM HACHIIIIEHHOTO COCTOSIHHUSL.

3.15 Temmepatrypa TO4YKM Ppochl: TeMneparypa, COOTBETCTBYIOIIAs
COCTOSHMIO HACBIIEHUS BIAXHOTO BO3JyXa IMpH 3aJaHHOM 3HAUYCHUU
BJIArOCOJIEPKaHuUs WIH MapLHUaIBbHOTO TAaBJICHUS BOJSHOTO Mapa.

3.16 ycaoBHBI X0JI0ANJIbHBIH k03¢ uuuent: OTHOLIEHNE
MOJIyYEHHOTO KOJIMYECTBA XOJI0Jla K CyMMAapHBbIM 3HEPIeTUYECKUM 3aTpaTaM

mporiecca.

3.17 3HeprocoOepesxkenue. Peanuzaius OpraHU3alMOHHBIX, MPABOBBIX,
TEXHUYECKUX, TEXHOJOTHUECKIX, IKOHOMHUYECKUX W UHBIX MEP, HAMPaBICHHBIX
Ha YyMEHBIIEHHE O00beMa WCIOJb3YEeMbIX JHEPTreTUYCCKUX PECYpPCOB IMPHU
COXPAaHEHUU COOTBETCTBYIOIIETO MOJIE3HOTO 3((eKTa OT MX MUCIOIB30BaHus (B
TOM 4YHClIEe O0BbeMa TMPOU3BEICHHON MPOIYKIIUH, BBIMOJTHEHHBIX pPabdoT,
OKa3aHHBIX YCIYT).

[Denepanbubiii 3akon Poccutickoi ®enepanyu Ne 261-D3, crates 2 [1]]
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3.18 3HeprodppekTuBHOCTL: DDPeKTUBHOE UCITIOJIb30BaHUE
HPHEPreTHUECKUX  PECypCOB — JOCTUKEHHE  SKOHOMHYECKH  ONpaBIaHHOU
3¢ (HEeKTUBHOCTH  HCIONb30BAHUSI TOIUIMBHO-DHEPT€TUYECKUX PECYPCOB €
MOJICPHH3AINEH CYIIECTBYIOIICH TEXHUKH W TEXHOJOTHH U TPH COOIIOICHUH

TpeOOBAaHUH K OXpaHe OKPYKAIOIIEH CPE/IbI.

[TOCT P 51541-99, nynkr 3.5]

4 O003HAYEHHS U COKPALLCHUS

d /KT BJIArOCOJIEpKaHuE

kJIx/(kr- °C)  TEMI0EMKOCTH BO3/1yXa

E K03 pumeHT 3PPEeKTUBHOCTH

€ yTII0BOM KO3 HUITUEHT

G Kr/c MacCOBBIN Pacxo/1 BO3ayXa

J K JK/KT SHTAJIBIINS BO3yXa

L Mg pacxoj1 Bo3ayxa

Yo, KO/M° IJIOTHOCTh BO3/1yXa

Q kBT KOJUYESCTBO TEILIOTHI

t, °C TeMIIepaTypa BHYTPEHHETO BO3TyXa
ty °C TEeMITepaTypa 1o MOKPOMY TEPMOMETPY
t. °C TeMIlepaTypa Hapy>KHOTO BO3TyXa
tn °C TeMIIepaTypa MPUTOYHOTO BO3TyXa
tw °C TeMIrepaTypa BOJIbI

Vv M/c CKOPOCTh JBHKEHUS BO3/1yXa

W KIr/4 BJIATOBBIJICJIEHUS

) % OTHOCHUTEJIbHAS BIAKHOCTh BO3/IyXa
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3,6 nepeBoIHON KOd(phUIIMEHT pa3MepHOCTeN

J-d rpaguveckas 3aBUCUMOCTb  MEXIy TapaMeTpaMH:

auarpamma TEMIIEPATypOid, OTHOCHUTEIILHOM BJIIQXKHOCTBIO,
SHTAJIBITHEH, BJIATOCO/ICPIKAHUEM, napIraIbHBIM

JABJIICHUEM  BOJSHBIX  I[ApOB,  XapaKTEPU3YIOIIUMHU
COCTOSIHME  BJIAXHOIO  BO3JyXa IPHU IIOCTOSHHOM

3aJaHHOM 6apOMeTpI/I‘-IeCKOM JaBJICHUN

PIIYT — POTOPHBIN TIACTUHYATHIA YTUIN3ATOP TEIIIOThI
CKB - cucTeMa KOHIUIUOHUPOBAHUS BO3/1yXa
YKB — YCTaHOBKA KOHAWLIMOHUPOBAHUS BO3yXa

5 OcHOBHBIC MOJIOKCHUSA

5.1 VYcrpoiicTBO 5HEprodPHEKTUBHBIX CXEM CHUCTEM BEHTWISIIIUU U
KOHIUITMOHUPOBAHMSI JOJIKHO OCYIIECTBIISATHCSA MPU COOTIOCHUN TPEOOBAHMIA
®denepaibHbIX 3akOHOB P® [1-6] W mNpoOW3BOAUTHECS B COOTBETCTBUU C
tpedboBanusmu ['OCT 12.1.005, T'OCT P 51541, CII7.13130, CII 44.13330,
CII 54.13330, CIT 55.13330, CIT1 56.13330, CII 118.13330, a Tak:xe HACTOSIIIUX
PEKOMEH TAIUM.

Pa3paboTke TIPOEKTHOW JOKYMEHTAIMM JOJDKHA TPEAIIECTBOBATH
pa3paboTka U COIJIACOBAaHUE CHEIHUATbHBIX TEXHUYECKUX YCIOBUUA B
COOTBETCTBUU c IIOCTAaHOBJICHUEM IIpaBurenbcTBa PO OT
16 despans 2008 roma Ne 87 [7] u mnpuxazom Munpernona Poccum ot
1 anpens 2008 roma Ne 36 [8].

5.2 DHepronhPeKTUBHOCTHL cXeM O0OpaOOTKM BO3AyXa B CHCTEMax
BCHTWIALIMA W KOHIUIIMOHUPOBAHMS JOCTHTAETCA 3a CUYET CIEAYIOIINX
pELIEHU:

- TMPUMEHEHUS MECTHOW PEIMPKYJISAIMUA BO3AyXa W €ro aanabaTHOTO

OXJIAKJACHHUA U YBJIAJKHCHHA, YTO ITO3BOJIACT OTKA3ATHCA OT HCIIOJIb3OBAHUA B
7
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XOJIOAHBIN MEPUOJ rofia CXeM C CYXHUMH OXJAAUTENSIMU, UCKIIOUUTh KOHTYpP C
pacTBOPOM  TJIMKOJS, UUPKYJSILHOHHBIM  HAacoCOM M IUIACTUHYATBIM
TEMJI000MEHHHUKOM, a TAKXE MOHU3UTh TEMIIEpATypy MPUTOYHOTO BO3JAyXa Ha
BBIXOJIE M3 BO3ayxoHarpesareiss neporo noporpesa ot 30 °C go 14-16°C u
noutd Ha 30 % cokpatutrh norpedbseHue TemioTel. Kpome Toro, cxema c
MECTHBIMU ainabaTHBIMU YBIIAKHUTEISIMHA-TOBOTYUKAMU TO3BOJISIET BKIIOYATh
U JKCIUTyaTUPOBaTh XOJOJWUJIBHBIE MAIIMHBI TOJBKO MPU MOJOKUTEILHON
TeMIlepaType Hapy>KHOTO BO3/1yXa, YTO 3HAUUTEIHHO MOBBIIIAET HAJEKHOCTh U
pecypc paboThl XOJIOAMIBHOTO 000PYI0BaHUS;

- NPUMEHEHHE  CXeM  C UCTIAPUTEILHBIM, KOCBEHHBIM W
JIBYXCTYIIEHYaThIM HCIAPUTEIBHBIM OXJIAXKJIECHUEM I[03BOJISIET B HEKOTOPBIX
CllydasiX WM OTKa3aTbCid TIOJHOCTBIO OT HCIOJIb30BAHUS HMCKYCCTBEHHOTO
XO0JIOIa WJIM 3HAYUTENIbHO CHHU3UTH XOJIOAWJIbHYIO HAarpy3kKy H JIOCTUYb
3HAQ4YEHUS YCJIOBHOTO XOJOAMWIBHOTO Koddduimenta 1o 12-15 kB1/kBT, T.e. Ha
OJIMH KWJIOBATT 3aTPAYE€HHOM MOIIHOCTU Moay4yuTh 12-15 kBT xosoma, 4o
HEJOCTHXKUMO TP UCTIOIB30BAHUM CaMbIX JIYUILIUX XOJIOUIbHBIX MAIIUH.

- NPUMEHEHHEM CXEM C HCIOJIb30BAaHUEM TEIUIOTHl OOpAaTHOW BOJIBI
CUCTEMBI LIEHTPAJIM30BAHHOTO TEIJIOCHA0XKEHUS JJIs MPSAMOro HarpeBa BO3yXa

HU3KOIIOTCHIUAJIBHBIM TCIIJIOHOCHUTCIIEM.

6 Cucremsl KOHIMIIUOHUPOBAHUA BO3dyxa ¢ MECTHBIMHU

aI[HaﬁaTHbIMI/I YBIIA)KHUTCIAMHA

6.1 Onucanue cxeMbl U METOMKA pacyeTa

6.1.1 Cxema 00paOOTKM BO3ayXa B IIEHTPAJbHBIX KOHJIUIIMOHEpPAX C
MCIIOJIb30BAaHUEM B KaU4eCTBE JIOBOJYMKOB MECTHBIX aJMa0aTHBIX YBIAXKHUTEICH
MO3BOJISIET TOJHOCTHIO OTKA3aThCs OT HMCKYCCTBEHHOTO XOJIOAa B 3WUMHUUN

NEpruoa U BHAYUTCIIbHO YMCHBIIIUTDb OHCPIrCTUUCCKUC U KAIIUTAJIbHBIC 3aTPAaThI.
8
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6.1.2 IlocTtpoenue mpoiecca OOpaOOTKU BO3AYyXa BBITIOJTHACTCS C

ucnoib3oBaHueM J-d muarpamMmbl, TPEACTABICHHOW B TPWIOKEHUU A, H
PEKOMEHIyeTCsl OCYIIECTBIIATh B MOCIEIOBATENbHOCTH, U3J10KEeHHOH B 6.1.3 —
6.1.14.

6.1.3 Touku ¢ mnapamerpaMu BHYTpeHHerot,, ¢, W HaPYKHOIO
Bo3ayxat,, J, HaHocaT Ha J-d mumarpammy (pUCYHOK 6.1), I 3THUX TOYEK
HAXOJAT HEOOXOJMMBIC HEIOCTAIOINME IMapaMeTphl: Blarocojepxanue d, u
TEeMIIepaTypy MOKporo repmMometpa ty, st Touku B Ha pucyHke 6.1.

6.1.4 TlpuHUMArOT THN anMUa0aTHOTO YBIAXKHUTENSA, M HAXOMT JIJIST HETO
aanabatHbil kKod(ddumeHT 3gpdexkTuBHOCTU E,, 3aTE€M BBIUUCISAIOT 3HAUCHHE
TEMIIEPATyphl BO3AyXa Ha BBIXO/E U3 YBIAXKHUTEINS 110 popMmyJie:

tH.y = tB - Ea (tB - tM) ! (l)

6.1.5 Uepe3s Touky B (pucyHOK 6.1) mpoBOAST JIyd aauabaTHOIO
YBIQXKHEHHUs IO U30TEpMBI t;, M NOJy4aroT TOYKy [I,, XapaKTepU3yIOUIyIO
napaMeTphbl IPUTOYHOTO BO31yXa HA BBIXOAE M3 YBIAKHUTEIA: DHTAJIBIUIO Jyy;
Biarocojepxanue d,,. Hanocsar touky /7 ¢ mapamerpaMu OPUTOYHOTO BO3yXa
t,, KOTOPYIO PEKOMEHIYyeTCs MPUHUMATh Ha 8 TPaJyCoB HUXKE TEeMIIepaTyphl
BHYTPEHHETO BO3yXa.

6.1.6 UYepes touku /1, u I] NpoBOIAT NPAMYIO JI0 IEPECEUEHHs C JIMHHAEH
BJIArOCOJICPIKaHMUS Hapy)KHOTO Bo3ayxa d, W moyiydaroT TOuky I1,, KOTOpOW
COOTBETCTBYIOT MapaMeTphbl IPUTOYHOTO HAPYKHOTO BO3/lyXa: TeMIeparypa ty;

BJarocojiep>kanue d, , SHTATBIHS J .
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Pucynok 6.1 — [TocTpoenue nporieccoB 00pabOTKH BO3/IyXa B CUCTEME
KOHAUIIMOHWPOBAHUA C MCCTHBIMHA aI[I/Ia6aTI/I‘~ICCKI/IMI/I YBJIIQXKHUTCIISIMU HA J'd
aHarpamme

6.1.7 Amanu3 cxembl Tmpollecca, TNPUBEIECHHOW Ha pHCYHKe 6.1,
MOKa3bIBAE€T, YTO TMPH TMOBBIIMIEHUA TEMIIEPATypbl M BIArOCOJCPKAHUS
Hapy>XHOTO BO3/yXa TOYKa MPUTOYHOrO BO3Jayxa [/, a 3a HEW U TOYKa
BHYTPEHHETO BO3/1yxa B, OyayT cMEaThCsl BBEPX U BIPABO.

6.1.8 OmpeneneHue rpaHUYHOTO COCTOSHHMS HApy>XKHOTO BO3AyXa, IMpHU
KOTOPOM BO3MOJKHA pa0oTa MPEIJIOKEHHONW CXEMBbI, BBITIOJHSIIOT TTOCTPOCHUEM
npolecca, IPUBEICHHOIO Ha PUCYHKE 6.2.

'paHu4YHBIM COCTOSIHUEM B JIaHHOM ClIy4ae SIBIISIETCS  PEXKUM,
TPEOYIOMNIA BKITIOYEHUS XOJIOAMIHON MAIINHBI.

6.1.9 Hanocar Touky B Ha J-d nuarpaMMe W ONPEAC/ISIOT I HeEe
HE0CTAIONINe TTapaMeTphl Biiarocoaepxkanus d,, 3HTAIBIUU J,, TeMIIepaTypsl

MOKpOro TepMomerpa t,,.
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6.1.10 Yepes Touky B mpoBOST JIy4d aana0aTHOTO YBJIAKHEHUS BO3IyXa

u npu kodpdumumente spdextuBHocTM E, Haxomar Touky [1,
XapaKTepU3YIOIIyI0 TapaMeTpbl MPUTOYHOTO BO3AyXa Ha BBIXOJE W3

YBIQXKHUTEISA: TeMIeparypy i, Brarocogepxanue dyy, SJHTAIBIHIO Jyy.

my'
6.1.11 Yepes Touky B TpOBOISAT JIyd MpoIiecca B MOMEIIEHUU TI0 JTUHUHU
d, = const 10 mepecedeHHs ¢ HM30TEpMOK t,, coxpaHssi pabOUYyl Pa3HOCTh
Temreparyp At, = t, — t,; Takyro ke, KaK 1 JJIsl pACYETHOIO XOJIOJHOIO IIEPHOA.
6.1.12 Omnpenenstor 3HaAYEHUE PHTAIBIUU B Touke [/, J;, M YTOUHSIOT

MacCCOBBIN pacxo/1 MPUTOYHOTO Bo3nyxa, G, Kr/4, mo dhopmyre:

_Q-36
=23 @

6.1.13 13 ypaBHeHus OajaHca  BJIArocoAep>XKaHUW  ONPEIEsIOT
MaccoBblil pacxos Bo3ayxa G,y Ha BBIXOJIE U3 yBIIAKHUTEIA:

GH' dH + Gny ' dny = dn ' (Gny + GH)! (3)

rae pacxonst G, G,y u3MepsIoTCs B KI/4, a Biarocoaepxanus dy, dyy, d,
— B I/KT.

6.1.14 Yepes Touku [/, u [l NpoBOAAT HPAMYIO 10 IEPECEYEHHs C
auared d = cONnst u mosyyaroT TOYKY /7, XapaKTEepHU3YIOUIYI0 MapaMeTphl
MPUTOYHOTO HApPY)KHOTO BO3ayXa: Temmeparypy t.,, Bmarocomepxkanwe d,
SHTAIBIHNIO Jy.

6.1.15 Ompenensaror  Temmeparypy TOYKH  POChl  t,,, KOTOpas
XapaKTEPU3yeT TPaHUIly MEPEXOTHOTO MEePUOoIa JjIsi HOBOM CXEMBI, 3TO 3HAYUT
4TO, IPU TEMIIEPATYPe HAPYKHOIrO BO31yXa {p;; M OTHOCHTENBHON BIaKHOCTU
@y = 100% HeoO6X0IUMO BKIIHOYATh XOJIOAWIbHBIC YCTAHOBKH W MEPEXOIUTh Ha

netHui pexxum padotel CKB.

11
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Pucynoxk 6.2 — Ipouecc onpesenenns rpaHUYHOTO COCTOSTHUSL HAPYKHOTO BO3/1yXa

6.2 Ilpumep pacyera MW MNOCTPOEHHsI TMPoIecca C MeCTHbIMHU

aIlI/IaﬁaTHLIMI/I YBJIAKHUTCJIAMHA

6.2.1 HcxoaHble TJaHHBIE:

- 0o(uCHOE TOMEIIICHHE:

- omanas nomentenus — 100 Mz;

- BBICOTA OT I10JIa IO HOAIIMBHOIO ITOTOJKA — 3,3 M;

- pacyeTHbBIC TEIIOU30BITKHN B X0J0HBIN epuoa roaa — /000 Br;

- KOJIMYECTBO JIIOJcH B MOMEIICHUH — 16 UeI0BEK;

- pacyeTHbIe MMapaMeTpsl HapyKHOro Bozayxa — t, = munyc 28 °C, J,; =
Munyc 27,5 kJK/Kr;

- pacueTHbIe MapaMeTpbl BHYTPEHHErO0 BO3AyXa B XOJIOAHBIN MEPHOI —
t, =22 °C, ¢, = 35 %;

- JIOTyCTUMBIE MTapaMeTPhl BHYTPEHHETO BO3/IyXa B MEPEXOIHBIN TIEPHO.T
(B MaHHOM clly4ae MEPEXOIHBIM CUMUTACTCS PEXKUM, TPEOYIOUIUNA BKIFOUYEHUS
XOJIOMWIIbHON MAHbB) — ty, = 24 °C, @y = 45 %.

6.2.2 Tlopsanok mocTpoeHUss M pacuera IMpuBeaeHbl B 1.1.6.2.2.1 —

6.2.2.7.

12
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6.2.2.1 Ilpomiecc 00pabOTKM BO3Ayxa JUII CXEMbl C MECTHBIMH

YBIIQKHUTEISIME CTPOAT Ha J-0 muarpamme (pUCyHOK 6.3).
HaHocsT TOYKM ¢ mapameTpaMyd BHYTPEHHErO W Hapy)KHOTO BO3IyXa:
t, =22 °C, ¢, =35 %; t, = munyc 28 °C, J,, = munyc 27,5 xJ[K/Kr, 1 HaXOJAT
JUISL OTHX TOYEK HEOOXOIUMBbIC HEIOCTAIOIINE IMapaMeTpPhl BIArocoIep:KaHus
d, ¥ TemmepaTypsl «MOKporo» tepmomerpa t,: d, = 0,28 r/kr; t,, = 13,02 °C.
6.2.2.2 B nanHoM mnpuMepe B KauyeCcTBe aJuadaTHOTO YBJIAKHUTEIS
WCIIONIE3YETCSl POTOPHBINA TUIACTHHYATHIA TETJIOMaCCOOOMEHHUK, I KOTOPOTO
anuabaTHbIl ko3P uueHT sapdextuBHoctr £, npunumarotr £, = 0,88.
6.2.2.3 BBIYHCIAIOT 3HAYCHHE TeMIepaTypsl Bo3ayxa t,y, °C, Ha BbIXOJE

U3 yBIaxHuTens no gopmyie (1):

ty =t, —E, (t;-t,)=22-0,88"(22-13,02) =14,1.

6.2.2.4 BeimonuaoT HeoOXomuMble mocTpoeHus. Yepes Touky B
IPOBOIAT JIyd aauabdaTHOTrO yBIaXHEHHs a0 u3orepmbl 14,1 °C, momywarot
TOYKY /], ¢ mapaMeTpaMH: SHTAJIbIIM U BIarocoJep KaHue BO3yXa Ha BBIXOZE
U3 yBIaxHUTeNns Jyy = 37,24 xJx/kr, dny = 9,124 r/kr.

Hanocar Touky [/ ¢ mnapamerpaMH CMECH IIPUTOYHOIO BO3JyXa:
TEMIIEPATYPHI, BIarocoaep:kanus u suTanemuu t, = 14 °C, d, = 5,87 r/kr, J, =
28,9 xJx/xkr.

UYepes touku [I, u I mpoBOJAT NPAMYIO 1O IEPECEUYEHUs C JIMHHEU
BJIAr0COJIep)KaHusl Hapy)Horo Bo3ayxa d, = 0,28 r/kr, mnoay4art Touky /1, ¢
napamMeTpaMu IPUTOYHOrO HapykHoro Bo3ayxa: t,, = 13,8 °C; d,, = 0,28 r/kr,
Ju = 14,59 xJx/Kr.

6.2.2.5 IlpuHuMaOT pacxoa HaApYKHOTO BO3AyXa M3 pacyera HOPMBI
BO3yx000MeHa B orcHoM nomernieHnu mo CTO HIT «ABOK» 2.1-2008 [9] 60
M°/a Ha oxHOro wenoeka L=60 - 16 = 960 ~1000 m*/u4 (G, = L - 1,2 = 1200

KI/4), U U3 ypaBHEHHUs OajlaHCa BJIAroCOACpPKaHUN ONPENENSIOT MAaCCOBBIM

13
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pacxon Bo3ayxa Gy, KI/4, 10JaBa€MOro B IIOMEILEHHE TIOCIIE YBIAKHUTEIS I10
dbopmyre (3):

1200 - 0,28 + G,y - 9,124 =5,87 - (G, + 1200),
orkyna G, = 2060 xr/4, uto coorsercTBYeT 1720 M /g
6.2.2.6 IIpoBepsrOT mosiydeHHOE 3HAYCHHUE TT0 OaJIaHCY SHTAJBITHIA:
Gy i + Gy oy = Jn (G + Gy ) = 0.
1200 - 14,59 + 2060 - 37,24 — 28,90 - (1200+2060)- = 0,

(c morpemrHOCTHIO ~ 1% . MOCTpOEHUE MpoIiecca BBHITIOTHEHO MPABHIIBHO).

S
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Pucynok 6.3 — J-d auarpamma mporeccoB 00pabOTKH BO31yXa B CHCTEME

KOHAUIIUOHUPOBAHUS C MCCTHBIMU aI[I/Ia6aTI/I‘ICCKI/IMI/I YBJIAXKHUTCIISIMU
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6.2.2.7 [ns ompenesneHus TPaHUYHOTO COCTOSHUS HApY>KHOTO BO3/yXa,

Opu KOTOPOM BO3MOXHa padoTa TNPEUIOKEHHONM CXEMbl, BBITOJHSIOT
MIOCTPOCHHUE TIpoIiecca, MPUBEACHHOTO Ha PUCYHKE 6.2.

[IpenBapuTenbHO MPUHUMAIOT, YTO MAaKCHUMAaJIbHbIE JOIMYyCTHMBbIE
napaMeTpsl BHYTPEHHETO BO3[AyXa B MEPEXOIHBIM MEpHOA 10 BKIIOUYCHHS
XOJIOWIBHBIX MaliuH cocTaBsiior t, = 24 °C, ¢, = 45 %. Hanocst Touky B
COOTBETCTBYIOIIYIO 3THM Iapamerpam, Ha J-0 muarpamme (pucyHok 6.4) u
JUIS  HEe OMNpPENeNsIIOT HEJOCTAIIIME IapaMeTphl  BIAroCoJep KaHus,
DHTAJBIIMA U TEMIIEPATyphl «MOKporo» tepmomerpa: d, = 8,556 r/kr; J, =
45,913 xJx/kr; t,, = 16,2 °C.

Yepes Touky B mpoBoAMM JIyd aauabaTHOTO YBIAKHEHHUS BO3JyXa U
npu  kodddunuenre sdpdexktuBHoctn E, = 0,88 Haxomum Touky [/,
XapaKTepU3yIOIIYI0 MapaMeTphl MPUTOYHOTO BO3AyXa Ha BBIXOJAE W3
yBiaxuurens: t,, = 17,136 °C; d,,y = 11,40 r/kr; J,y = 46,103 x/Ix/KT.

Yepes Touky B MPOBOAAT JIy4 Mpoliecca B MOMENICHUH 0 JIMHUU d, =
const = 8,556 r/kr 10 mepecedyenuss ¢ um3orepmoit t, = 16 °C, coxpanss
pabouyro pazHocTb Temieparyp At, = 24 — 16 = 8 °C, Takyto xe, KaKk u Jyis
pac4yeTHOro XoJoaHoro nepuoaa (22 — 14 = 8 °C).

OmnpenensroT HEIOCTAIOIINE MapaMeTphl B Touke /1. BiarocojepxaHue
d, = 8,556 1/kr, sHTanbnus J, = 37,742 xJIx/kr u o Gopmyne (2) yTOUHSIOT
pacxon TmpUTOYHOTO Bo3ayxa G, Kr/d4, MpU PACUETHBIX TEIUIOM30BITKAX B
xoJioaHbIN nepuoa roga Q = 7000 Br:

7000-3,6

= = 3260,
45,913 37,742

9qTO TOYHO COOTBCTCTBYCT 3HAUCHHUIO pacCXxoda I PpacdCTHOI'O
XOJIOJHOT'O IIeproJa.
N3 YPaBHCHUA OanaHca Bnaroconepmaﬂnﬁ OIIPCACIIAIOT 3HAYCHUC

BJIATOCOJICPIKAHUS HapY)KHOTO Bo3myxa dy, I/Kr, u3 ypaBHeHus (3):
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1200 - d, + 2060 11,4 = 8,556 (1200 + 2060);

orkyna d, = 3,674 r/kr.

ITposoasaT yepe3 Touku [/, u II NpsAMyr0 10 IEPECEUYEHMs C JIMHUEH,
COOTBETCTBYIOIIEH 3HaueHWIo Biarocoaepxkanuss d =3,674 r/kr = const u
noaydyaeM TOUKY I71,;, XapakTepU3YIOIIYI0 MapaMeTpbl IPUTOYHOIO HAPYKHOTO
Bo3ayxa t,, = 14,02 °C; d,,, = 3,674 r/xr; J,, = 23,389 xJIK/KT.

OnpenesioT TeMIepaTypy TOYKH pocsl t,.,, =munyc 0,6 °C, koropas
apisieTcst ycioBueMm nepexoaa CKB Ha neTHuil pexum, T.e. IpU TeMIlepaType
Hapy»XHOro Bo3ayxa MuHyc 0,6 °C ¥ OTHOCHTEIBHOM BiaxkHocTd @, = 100 %
HEOOXOJAMMO BKJIIOYATh XOJIOJAWJIbHBIE YCTAHOBKM W MEPEXOJUTh Ha JIETHUHN

pexum padotel CKB.

> 17.14°¢
16° ~f=
6.»-9’P-f L_ IM- ?62 OC
- =
~ & &% %,
0.6°C — S =R 53%9
—

- ok A "%_
= © -
f; NI

/[ 8
||lIII cv-j

Pucynok 6.4 — Onpenenenue rpaHUYHbBIX TAPAMETPOB HAPY>KHOTO BO3TyXa
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/ CucteMa KOHAUIMOHMPOBAHUSA BO3AyXa ¢ MNPAMBIM

HCHIAPHUTEC/IbHBIM OXJIAXKIACHUEM

7.1 Onucanue cUCTEMBbI

7.1.1 Cucremy xonguuuonupoBanus Bo3ayxa (CKB) c¢ ucnapurenbHbM
OXJIQKJICHUEM PEKOMEHAYETCS MCIOJb30BaTh B JKWIBIX M OOIIECTBEHHBIX
3IaHUSIX, TIPOU3BOJICTBEHHBIX TTOMEIICHUSIX, CUCTEMaX 00pabOTKH BO3ayXa IS
OOBEKTOB PHEPTEeTUKH U T.M. |71 OCYIIECTBIEHUS MPOLIECCOB UCTIAPUTENHHOTO
OXJIAXKJICHUS] CJIEAyeT HCIOJb30BaTh (POPCYHOUHBIE KaMepbl, HacaJOuHBIE,
MJICHOYHbIE U TIEHHBIE alaparhl.

7.1.2 CKB ¢ wucnapuTeabHbIM OXJaXJACHUEM SBISIOTCS HauOoJiee
HSKOHOMHUYHBIM CIIOCOOOM OXJIAKIEHUS BO3JlyXa, TaK Kak MpeArnoarator
NPUMEHEHHE CTaHJApPTHOTO OTHOCHUTEIBHO JAEIIEBOTO 00OpyaoBaHus 0e3
UCIIOJIb30BaHUSI MCTOYHMKOB MCKYCCTBEHHOTO XOJIOAAa. DHEpros3arparbl IpH
TOM CBOJATCA K TEPEMEUICHHIO BO3IyXa M PELUPKYJSIMOHHON BOIBI B
a11a0aTHYECKUX YBIIAXKHHUTEISAX.

7.1.3 TlpeumymiecTBa TaKUX CUCTEM KOHAUIIMOHUPOBAHUS BO3AyXa:

- KOHCTPYKTHBHAs MPOCTOTA U HA/IEKHOCTD;

- MHUHHMMAJIbHbIE 3aTPaThl HA 00CITY>)KMBaHUE TTPHU IKCIUTyaTallUU.

7.1.4 Henocratku IIPSAMBIX UCITAPUTEIIBHBIX CUCTEM
KOHJAUIIMOHUPOBAHUS BO3/IyXa:

- HEBO3MOKHOCTb MOJJIEPKaHUs TapaMETPOB MPUTOYHOTO BO3yXa;

- 3aBHUCHUMOCTH OT BHEIIIHUX KIIMMAaTUYECKHUX yCIOBUN;

- HCKJIIOYEHHE PEUUPKYISIUU B 00CTYKUBAEMOM MOMEIIEHHUU.

7.1.5 Ilpumenenune CKB ¢ wucnapuTeabHbIM OXJIQXKJIEHUEM OOBIYHO

OIrpaHUYIUBACTCS KIIMMATHYCCKUMH 30HAMHA C CYXUM KJIIMMATOM.

17
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7.1.6 IlpunuunuansHas cxema CKB ¢ ucmaputenbHBIM OXJIaXIEHHUEM

IIPUTOYHOTrO BO3/1yXa NOKa3aHa Ha pucyHke 7.1.

]

Bl

AN
I >
A

> ‘ Obcapufioenoe nomewenue

=]

L

1, 2 — bunbTpeI rPYOOI M TOHKOW OYMCTKH; 3 — YBIQKHHUTENb BO3AyXa

ok

PI/ICYHOK 7.1- HpI/IHIII/IHI/IaJ'IBHa}I CXEMa CUCTCMbI KOHAUIIMOHUPOBAHHA

BO3yXa C IPAMBIM UCIIAPUTCIIbHBIM OXJIAXKICHUCM

7.1.7 JIns anmabaTWdecKoro YyBIKHEHUS (OXJIAKICHUS) CIEAyeT
UCIIO0JIb30BaTh BOJIY MUTHEBOIO Ka4eCTBA, MPHU HEOOXOAUMOCTH YMATYAEMYIO 10
OTIPENICJICHHOTO  coJiecoJiepaHus  (YCTaHABIMBACTCS  MPOM3BOJIUTEIIEM
yBrnaxuurens). C  [enblo  NPeaoTBpAllEeHUs  3aCOJICHUS  YBIAKHUTEIS
OpraHu3yeTcsi  MepuoJuyYecKkas  WJIM  HelpephiBHAS  3aMEHAa  YacTH

UHUPKYJIUPYIOLIEH BOABI HA CBEXKYIO.

7.2 MeToauka pacyeTa CUCTEM KOHAUIMOHMPOBAHUSA BO3IyXa

7.2.1 Pacyer CKB ¢ ucnapuTenbHbIM OXJaKICHHUEM NPUHLUIUATBHO
HE OTJIMYAETCs OT pacueTa MPSMOTOYHOM CHCTEMbl KOHIULIMOHUPOBAHUS C

18
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MOBEPXHOCTHBIMHU  BO3AyXooxjamutensimMu [IpuMep mocTpoeHus mpoliecca
UCIIAPUTEIBHOIO OXJaXAeHUS Ha J-d auarpamMve i MPOM3BOACTBCHHOIO
noMeleHus npuseseH B 7.3.1..

7.2.2 VIcxomHBIMH TAHHBIMU JJIS pacyeTa SBISIFOTCS:

- pacyeTHbBIC TEIJIO- ¥ BIAron30bITKH 00CITYKUBAEMOTO TTOMEIICHHS;

- TpeOyeMble TapaMeTpbl BHYTPEHHETO BO3/AyXa;

- MapaMeTphl HAPY>KHOTO BO3/IyXa B TEIUIBIN MIEPHUOJ] TOA.

7.2.3 Ha J-d guarpamme (pucyHOK 7.2) HAaHOCSAT TOYKH BHYTpEHHEro B
u HapyxHoro H Boznyxa. M3 TOUKM BHYTPEHHEro BO3[yXa CTPOAT JIy4 &,

k/[x/KT, poliecca aCCUMIIISALIMU TETTOBIaron30bITKOB:

, (4)

rae Qs — pacueTHbIE TOJHBIE TETUIONOCTYIJICHUS B TTIOMeEITeHe, BT;

£=36-" Qus
W

W - BJIaroBbIACJICHUA B IIOMCIIICHNH, KI/d.

7.2.4 U3 ToukH HapyKHOTO BO3AyXa MPOBOIAIT JIyd mpoiecca t,, = const.
Haxomar  Touky  mepeceueHuss  JIyded  IPOLIECCOB  aCCUMWIISILUHU
TEIUIOBIArOM30BITKOB C JIy4OM aauabaTUYecKOTOo OXJIaKIEHHUS BO3AyXa B
HCIIapUTENBHOM annapare, Touky /7. JlanHas Touka /7, oToOpakaeT mapameTpbl
IPUTOYHOTO BO3/yXa, KOTOPBIH HEOOXOAMMO IOJABaTh Il ACCUMMJISALIUU

TEIJIOBJIArON30bITKOB.
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Ju — SHTAIBNHS HAPYKHOTO BO3Ayxa, KJ[K/KT; t; — TeMmeparypa Hapy»KHOTO Bo3ayxa, °C; @y
— BJIIAXKHOCTb HapyXHOTO BO31yXa, J; — SHTaJbMIHS BHYTPEHHEro Bo3ayxa, kJDK/kr; t; —
TemIeparypa BHYTpeHHero Bo3ayxa, °C; @, — BIQXHOCTb BHYTPEHHEro BO3ayXa, J; —
SHTAJIBIUS MPUTOYHOTO BO3ayXa, KJK/KT; t; — Temmneparypa nputodHoro Bo3ayxa, °C; ¢ —
BJIA’KHOCTB IIPUTOYHOT'O BO3AyXa.

Pucynok 7.2 — Cxema mocTpoeHus mporiecca ¢ IpsSMbIM UCTIAPUTETHHBIM

oxyaxkaeHueM Ha J-d auarpamme

7.2.5 Ucxoasa u3 mocrpoenus Ha J-d guarpamme, OmpenessioT Pacxoj
Bo3ayxa L, MS/‘-I, TpeOyeMbIii JJid TOAAEpKAHUS 3aJaHHBIX I1apaMeTPOB
BO3JIYIITHOM cpefbl 1o hopMmyIie:

_ 36Qu )
p-Q,=3,) "
rae Qg — TEIIONOCTYIJIEHUS B ToMeleHre, Bt

20
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J; — DHTaJIBNKS BHYTPEHHETO BO3AYyXa, KJK/KT;

Ji — PHTAJBIUS IPUTOYHOTO BO3AYXa, KJXK/KT;

p — IOTHOCTb BO3yXa, KI/M',

7.2.6 Tlo cOOTHOIIEHUIO OTPE3KOB lnom U lipes OMpenensaior Tpedyemblii
ko3 umeHT aguadarnyeckoil 3pPEeKTUBHOCTU yBIAXKHUTEIIS.

7.2.7 Ha  ocHoBanmum  pacxoja Bo3ayxa W Kod(dduimeHTa
agnabaruueckor A(PQPEKTUBHOCTH OCYIICCTBISIIOT IMOAOOp ammaparta Jyis
yBIQXHEHUs Bozayxa. llogbop cieayer OCYIIECTBIATH 10  PAaCYETHBIM
IporpamMMmaM 3aBOJI0OB-IIPOU3BOJUTENICH 000pyIOBaHUS U KaTaJloraM.

7.2.8 B COOTBEeTCTBUM C THUIOM YBIQXHHUTEJCH BBIOUPAIOT METO[
peryaupoBaHMUs  TEMIIEpaTypbl IMPHUTOYHOTO BO3AyXa MPHU  HU3MEHEHUH
napaMeTpoB  HAapyKHOTO  BO3ayxa.  PerynupoBaHue  pEeKOMEHIyeTcCs
OCYILIECTBIISTh:

- W3MEHEHHEM Pacxojia BO3yXa, M01aBaeMOr0 MPUTOYHON YCTaHOBKOIA;,

- TEpEex0JI0M Ha YACTUYHYIO PELUUPKYISAILHUIO;

- W3MEHEHHEM Pacxoja BOJbI, [10JIaBaEMO Ha YBIIAXKHUTEJIb,

- JIOTPEBOM MPUTOYHOTO BO3JyXa B BO3JyXOHArpeBareie BTOPOTO
MoJI0TpeBa.

7.29 Cucrembl KOHIWIIMOHUPOBAHUS BO3AyXa C MCHAPUTEIbHBIM
OXJaXJCHHEM B OOJBIIMHCTBE CIy4aeB NPUMEHSIOT Ha OObBEKTax, He
TpeOyIOIMX TOYHOTO TOAJAEP)KAaHUSI TEIUIOBIAXKHOCTHBIX TapaMeTpoB. B
OCHOBHOM, 3TO OOBEKTHI PA3NUYHBIX OTpaciieid MPOMBIIUICHHOCTH, TIE TMpHU
BBICOKOW TEIJIOHAINPSKEHHOCTH TOMEILEHUH TpedyeTcsl JeleBblii crnocod
OXJXKICHHUs BHYTPEHHETO BO31yXa, JHUOO BO3IyXa, TOJABa€MOTO s
AYUIUPOBAHUS IOCTOSIHHBIX pab0YMX MECT.

[To »TOl nMpuuKMHE pacCMOTPEHBI MPUMEPHI TPUMEHEHUS UCTTIAPUTEIBHOTO

OXJIAXKACHHS MMECHHO HAa TaKHUX 00BEKTAaX.
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7.210 OpHuM ¥3 OCHOBHBIX YCTPOWMCTB MECTHOM IPUTOYHOU

BCHTUW/IONWK  ABJIAACTCA  BO3AYHIHOC  OYIIMPOBAHUC. MCTOI[I/IKa pacucra

BO3YIIHOTO IyIIMPOBAaHHS MOAPOOHO paccMOTpeHa B crpaBounukax [10, 11],
IIpUMEp pacyeTa NpuBesieH B 7.3.3.

7.211 TIlpu OGopnbe ¢ u30BITKAMU TeIJia OMNPEACNIAIOT OTHOILICHHUE
Pa3HOCTH TeMIepaTyp — TeMIiepaTypHbii napameTp P, o ¢popmyie:

t,—t
P =222 6
=2 ©)

p.3 o

rae t,, — TeMnepaTypa Bo3lyxa B pabodeii 30He, °C;

t, — HopMHMpyemas  TemiepaTypa BO3JyXa Ha pabod4eM  MecTe,

npuHuMaemMas no tabnuue 1, °C;

to = toxsx + Al, — Temmeparypa BO3/lyxa Ha BBIXOJE U3 AYLIUPYIOIIETO
natpyOka, °C (3mech .y, — Temreparypa Bo3ayXxa Ha BBIXOJE U3 (POPCYHOUHOMH
KaMmephbl mocie anuabatudeckoro oxnaxaenus, °C; At, — HarpeB Bo3ayxa B
BEHTUJISITOPE M BO3AYXOBOJIaX MEXIY (DOPCYHOUHOU KaMepol U AYIIUPYIOIIUM

naTpyoxom, npuHuMaeMsblii He menee 1,5°C).

Tabnuua 1-HopMbl TemmepaTyp W CKOpPOCTEH JBMXKEHHUS BO3[ayXa MpH

BO3AymHOM jaymupoBanuu [10]

Temmnepatypa, °C (BEpXHssI CTPOKa), 1 CKOPOCTb,
M/C, (HWDKHSISL CTPOKa), P MHTEHCUBHOCTHU
Tepuon rona Kareropus TEIIOBOTO H3TyUeHH s, KKa/(d'M’)
pabote 600 1200 1800
300-600 | 4500 | 1800 | 2400 | 2400
Terubrit 22-24 21-23 20-22 19-22 19-20
Jlerkas
0,5-1 0,7-1,5 1-2 2-3 2,5-3,5
21-23 20-22 19-21 18-21 18-19
CpenHent TKeCTH
0,7-1,5 1,5-2 1,5-2,5 2-3,5 3-3,5
20-22 19-21 18-20 18-19 18-19
Tsxenas
1-2 1,5-2,5 2-3 3-3,5 3-3,5
XOJIOMHBII U Jlerxas 22-23 21-22 20-21 19-22 19-22
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MePEXOTHBII 0,5-0,7 | 0,5-1 1-1,5 1,5-2 1,5-2

21-22 20-21 19-20 19-21 19-21

CpenHent TKECTH
0,7-1 1-1,5 1,5-2 2-2,5 2-2,5

20-21 19-20 18-19 18-19 18-19
1-1,5 1,5-2 2-2,5 2,5-3 2,5-3

Tsoxenas

7.2.12 Tlpu P, < 1 npuMeHSIOT aguabaTHYeCKoe OXJIAKJICHHE BO3yXa,
pu P; > 1 — UCKyCCTBEHHOE €ro OXJaXK/ICHHUE.
7.2.13 Tlpu P, < 0,6 pacuer BenyT B CIAEAYIOLIEM MOPSIIKE:
OIpenensioT I0Mab CeYeHNs AYIUPYIoLero marpyoka Fo, M°:

FO{PT'XT , @

0,6-n

I7Ie€ X — PacCTOSIHUE OT AYIIMPYIOIIETo naTpyoka 10 paboyero Mecra, m;
N — ONBITHBIN K03 QUILIMEHT, XapaKTEPU3YIOUTUH U3MEHEHUE
TeMmnepaTypbl (WM KOHIEHTpPALMM Ta30B) MO OCU CTpyd (OpHUHUMAETCS IO

Tadauie 2).

Ta6nuna 2 - KoapduumenTs: N u M uist pacyera nymupyromux narpyoxos [10]

Tun gymupyromero natpyoka n m
IITJT (cepust 4.904-22) 4,5 6,3
I1/1B (cepus 4.904-36) ipu o (yros1 HaKJIOHA JIOTTATOK
OTCUYHUTHIBAETCS] OT TOPU3OHTAILHOTO HAMIPABJICHHUS),
rp;‘é“ 4 5,5
45 3,4 51
60 3,1 4,5
I11n (cepust 4.904-36) npu o (yroJ1 HaKJIOHA JIOMATOK
OTCUYUTHIBAETCS] OT TOPU3OHTAILHOTO HAMIPABJICHHUS),
rpaji:
0-20 3,1 4,5
> 20 2,8 4
[Mununapudeckas TpyOa 4,8 6,8
BHUUI'C (cepus 4.904-21, Bpim. 1) 4,5 6,6
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7.2.14 OnpenensitoT CKOPOCTh JIBMXKCHHUS BO3JyXa Ha BBIXOJAEC W3

natpyOka, M/c, o ¢popmyie:
v, - X

T orm R,

rae v, — HopMupyeMas CKOpOCTb ABHMKCHUA BO31yXa Ha pa60qu MCECTC,

(8)

L,

M/c (mpuHUMAaETCs 1o Tabnwuie 1);
X — pacCTOSIHHE OT AYIIUPYIOIIETO marpyoka a0 pabodyero mecra, M;
M — OMBITHBIN KOY(PPHUIMECHT, XapaKTePU3YIOIMNUNA W3MEHEHHUE CKOPOCTH

10 OCH CTpyH (IpUHUMAETCS Mo Tabaune 2).

7.2.15 Tlpu P, B mpeaenax ot 0,6 1o 1 pacuet BeayT no Gpopmysam:

 _(x+53-P, ~32 ? )
° 0,75-n '

Up
= . 10
0,7+01-(08-m-\/F, —x) (10)

7.2.16 TIlpu 3nauenusx P, Oiu3kux Kk enuHMIIE, pacyeT 1o dopmyse (9)

U,

JaeT maTpyOKu O4eHb OOJBIIKMX pa3MepoB. B 3THUX cioyyasx HYKHO yCTpauBaTh
HMCKYCCTBEHHOE OXJIAXKJEHUE BO3JyXa M BECTH pacyeT 1o Gdopmyiam,

MPEI0KEHHBIM JJ1s1 ycinoBust P, > 1:

R = [o,sx- mjz ! (1)
0, =55 - (12)

7.2.17 Temneparypy Bozayxa 1,, °C, BBIXOJSIIETO U3 MPUTOUYHOTO
naTpyOkKa, Ipy 3TOM OIPENEIAIOT 10 (hopMyJie:

(=t e ) (13)

o p.g_m .

7.2.18 Pacyer mo dopmymam (11) - (13) maer skoHOMHMUECKH OoJjiee

BBITOJJTHOE COYETAHHE MEXAY PAacXOAOM BO3/lyXa M €ro temmeparypou. Eciau
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KpOME pacCTOSIHUA 10 IYIIUPYIONIEro naTpyOka X 3amaH u ero pasmep F,,

npudeMm Xx/,/F, >m, TO TeMIeparypy IMOAaBaeMOT0 BO3[yXa OMPENECISIOT MO

dbopmyre (13), a ckOpocTh IBIKEHHS BO3AyXa V,, M/C, IO opMyIie:
vV, X
Vo =————. (14)
0,7-m-F,
7.3 IlpuMepnl pacuera cMCTeMbl KOHAMIMOHHPOBAHUSI BO3AyXa C

NPAMBIM HCIIAPHTEC/IbHBIM OXJAKACHUECM

7.3.1 Ilpumep 7.1 — Ilpumep nocmpoenus npoyecca UcnapumeabHo20
oxnaxcoenusn na J-d ouazpamme 013 npou3e00cmeeHH020 nomeuieHu .
Hcxonnbie naHHbIE:

- 06mas momans — 600 M

pacueTHbIe TeMIon30bITKH — Q.5 = 72000 Br;

pacueTHbie Bnaron30bITku — W, = 14,4 kr/4;

- pacyeTHbIE MapaMeTpbl BHYTPEHHET0 BO3/1yXa B TEIUIbINA MEPUOJI roj1a —
t, =28 °C; ¢, =60 %,; J, =67 xJ[)/kr.

- pacyeTHbIE MapaMeTpbl Hapy>KHOTO BO3/yXa B TEIUIbIA MEpPUOJ rojaa —
t, =32 °C; ¢, =40 %; J, = 63,4 xJIx/Kr.

7.3.2 Tlopsimok pacyera u3noxeH B 7.3.2.1 — 7.3.2.6.

7.3.2.1 BpUucHsIOT 3HaUY€HUE YIIIOBOrO Kod(duuuenTa & k/x/kr, tyda
mporiecca B MoMemieHuu no gpopmyise (4):

E= 3,6-@ =18000
14,4

7.3.2.2 Ha J-d amarpamme (pucyHok 7.3) HaHocuM Touku H u B ¢
napamMeTpaMy COOTBETCTBEHHO HAPYXKHOTO M BHYTPEHHETO BO3ayxa. M3 Touku
B mpoBouM JTyu mporiecca aCCUMUIISIIMN TETUIOBIArOn30bITKOB B TTOMEIICHUN

¢ yriaoBbM ko3¢ dunreHTom ¢ = 18000 kJx/KT.
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Pucynoxk 7.3 — IIpumep mocTpoeHws! mporiecca HCIapUTEITBHOTO OXJIAXKICHUS

Ha J-d amarpamme JUIsl POU3BOJCTBEHHOTO TOMEIICHUS

7.3.2.3 N3 Touku HaApY>KHOTO BO3AyXa MPOBOJAT JIy4d mporecca t, =
const =21,5 °C. Mlasee HaxoauMm TOuYKy [/ mepecedeHus JIydell NpoLEcCOB
ACCUMIJISAIIMN TETJIOBIArOM30bITKOB C JIy4OM aana0aTHYeCKOTO OXJIAXKICHUS
BO3/lyXa B MCIAPUTEIBHOM ammapate. /laHHas Touka oTOoOpakaeT mapamMeTphl
NPUTOYHOTO BO3/yXa, KOTOPHIH HEOOXOIMMO TMOAaBaTh MJIsi ACCUMUJISINH
TEIJIOBIAron30sITKOB t, = 26,3°C, d,, = 14,5 r/kr, J,, = 62,8 KJI>K/KT.

7.3.2.4 Wcxons w3 moctpoeHus Ha J-d amarpamme, onpeaersieM pacxo
Bo3gyxa L, M4, TpeOyeMmblii s MOZNEP/KAHMS 3aJaHHBIX [APAMETPOB
BO3IYIIHON cpeapl o popmye (5):

72000-3,6

=S 51500 .
12.(67-62,8)
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7.3.2.5 Ompenensem TpeOyembll Kodpduuuent E,, anumadaTndeckou

3(heKTUBHOCTH YBIAXKHUTENA IO COOTHOIUEHUIO OTPE3KOB lpomy M lppes,
HU3MEepeHHBIX 1Mo J-d auarpamme u3 pucyHka 7.3:

I
. =ﬂ=@:0’47 ,
I 91,5

peb

7.3.2.6 Ha ocHoBanmm pacxoga Bo3myxa u  Kod(dduimenrta
annabaTnueckod 3(G(GEKTUBHOCTH IO pacueTHbIM MpOrpaMMaM 3aBOJIOB-
Ipou3BOIUTENEH 000PYIOBAaHUS U KaTaloraM OCYIIECTBIISIOT MoAOOp anmapaTa

IJI1 YBIIQAKHCHUA BO3/1yXa.

7.3.3 Ilpumep 1.2 — I[Ipumep pacuema 6030yuiH020 OYUUpPOBAHUS

HcxonHbie TaHHBIE:

Ha paGoueil miomanke, pacueTHass mupuHa Kotopoil 1 M, Tpebyercs
HOAJEPKUBATh CKOPOCTh ABMKEHHUA BO31yXa v, = 3 M/C W Temmeparypy t, =
22°C. Temmepatypa BO3gyxa B pabouedl 30He t,,=30°C. Ilyrem
aanabaTUYeCcKOro OXJAXJACHHUS HAPYKHOTO BO3/yXa MOXXHO MONYUYUTh toy, =
21°C. B03MOXHO€ MHUHUMAJIBHOE pACCTOSHUE OT BBIXOJHOIO CEUCHMS
OyIIMPYIOLIEero narpyoka g0 padodero mecta X = 2 M. OnpenenuTs TpeOdyeMblit
JUISl AYIIAPOBAHUS pacXo]] BO31yXa.

7.3.4 Tlopsaok pacuera npueneH B 7.3.4.1 —7.3.4.7.

7.3.4.1 OnpenenstoT OTHOIIICHUE pazHocTei TeMIepaTyp
(TemmnepatypHblii mapamerp) P, mo dopmyne (6), mpu sTomM 3HaueHue t, B

3HaMEHAaTENIE BRIUUCIAIOT corjiacHo 7.2.11:

. 30-22
" 30-(21+15)

7.34.2 Tak xak P, > 1, HEoOXO0JAMMO HCKYCCTBEHHOE OXJIXKJCHHE

BO3JyXa U MPOBEJEHUE pacueTa IyIUpYIomel ycTaHOBKU 1o Gopmynam (11)-
(13).
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7.3.4.3 TlpuHumaroT K ycrtaHoBke aymupyronuid natpyook I u mo

Tabaue 2 HaxomoaT N =4,5um =6,3.

7.3.4.4 OnpenensroT IIONIaAb BBIXOJHOTO ceueHUs narpyoka F, M , TIO0

2
F=[—2 ] -016
(QS@B]

VcranaBmmBarot natpy6ok IIJI-6 ¢ Fo= 0,16 M°.

dbopmyme (11):

7.3.4.5 OnpenensoT CKOPOCTh JABMKEHUS BO3yXa U,, M/C, BBIXOSAIIETO
Ha BBIXOJI€ U3 MaTtpyoka mno popmyne (12):
L, = 0% =43.

7.3.4.6 Omnpenensttor TemmepaTypy Bo3ayxa t,, °C, BbIXOASIIETO U3
OyHUpYyroIero narpyoka, mo dopmyie (13):

(30-22)-2
0,6-4,5-,/0,16

=15.

t =30

7.3.4.7 Onpenensior pacxon Bosgyxa L, m°/u, momaBaemoro uepes
TYIIAPYIOMUN naTpyOok 1mo popmysie:
L=F, -v,-3600=016-4,3-3600 = 2500.

8 Cucrema KOHIAUIUOHUPOBAHUA BO3yXa € KOCBCHHBbIM

HCHAPUTECIBbHBIM OXJUIAKICHUEM

8.1 Onucanue cucremMbl

8.1.1 Cxemnl cucreM KOHIUIIUOHUPOBAHHA BO3aAyXa C KOCBCHHBIM
HCIAPUTCIIbHBIM OXJIAKACHUCM PCKOMCHIAYCTCS NPUMCHATHL B ClIydasaX, KOrja
mapamMcCTphbI BHYTPCHHCTO BO3ayXa HEBO3MOXKHO INOJIYIUTb IMPpsAMbIM

HCIIapCHHUECM, YBCIMYHBAIOIIHM BJIAroCOACPKaHUEC IMIPUTOYHOI'O BO3ayXa.
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8.1.2 OxunaxaeHue MPUTOYHOTO BO3AYyXa IMPU 3TOM OCYILECTBISETCS B

TEIJIOOOMEHHOM arapaTe PeKyNnepaTUBHOTO JIMOO pPETreHEepaTUBHOTO THIIA,
KOHTaKTUPYIOUIETO CO BCIIOMOTATEIbHBIM IMOTOKOM BO3/AyXa, OXJIAXAaeMbIM
WCTIAPUTEHHBIM OXJIAXKICHUEM.

8.1.3 CxeMy mpUMEHSIOT B ciy4yae, eciau TpeOyeTrcs I0/aBaTh
OPUTOYHBI Bo3Ayx 0e3 ocymku. [logaep:kaHue KOMQpOPTHBIX MapaMeTpoB
BHYTPEHHEH CpPeJIbl MPU 3TOM CIIEYET OCYIIECTBIATh MECTHBIMU JJOBOTUYUKAMH.

8.1.4 OO0beM mpPUTOYHOrO BO3AyXa OMPEACIISIIOT M0 CAHUTAPHBIM HOpMaM
a1u00 MO BO3AYHIHOMY OallaHCy MOMEIIECHUM (MPU HATUYUU TEXHOJIOTHYECKOM
BBITSKHOW BEHTHUIISIIINN ).

8.1.5 B kauecTBe BCIIOMOTaTeIbHOTO MMOTOKA BO3/IyXa, B 3aBUCUMOCTH OT
CaHUTAPHO-TUTUCHUYECKUX TPEOOBaHWI MO KA4YeCTBY MPUTOYHOTO BO3/YXa,
HCIOJIB3YIOT JMO0 HapyXHBIN, MO0 BBITSDKHOM BO3AYyX. BBITSDKHOMY BO3AYXY
[IpU HAJIMYUU MECTHBIX JOBOJYMKOB PEKOMEHIYETCS OTJaBaTh MPEANOYTECHUE
KaK TOBBIIIAIONIEMY dHEPreTHYecKyro 3¢h(EKTUBHOCTH mporiecca. HapykHbrit
BO3/lyX MCHOJIB3YIOT B Te€X CIlIydasiX, KOrJa HE€ JIONMyCKaeTCs MepeTeKaHus
BBITSDKHOTO BO3AyXa B TMPUTOYHBIA UYepe3 HEIJIOTHOCTH TeIIO0OMEHHHKA-
yrmsatopa. [Ipu  HEBO3MOXHOCTH TOJydYeHHUS TpeOyeMbIX MapameTpoB
MPUTOYHOTO BO3yXa C UCTIOIH30BaHNEM B KaUeCTBE BCIIOMOTATEILHOTO TTOTOKA
Hapy>KHOTO BO3/yXa, JJHOO MPU HEBO3MOXKXHOCTU OJIOKUPOBAHUS MPUTOYHBIX U
BBITSDKHBIX ~YCTAHOBOK, CIEAYeT MPUMCHITh CXEMy C TPOMEKYTOUYHBIM
TETIOHOCHUTEIIEM.

8.1.6 Ucnosb3oBaHUE pPEreHEPATUBHBIX TEIJIOOOMEHHUKOB POTOPHOTO
THa OO C HEMOJBVD)KHOW HACAJKOW JOMYyCKAaeTCs, €CIU IO CaHWUTapHBIM
Hopmam  (CI160.13330) pams oOCIyXMBaeMOTO  TIOMENICHHs]  (TPYIIIIbI
MTOMEIICHHI ) pa3penieH KOHTAKT MPUTOYHOTO U BRITSDKHOTO BO3/IyXa.

8.1.7 He nomyckaercss MCMOJIB30BaHHWE B KA4e€CTBE BCIIOMOTATEIHHOTO
MOTOKAa  BBITSDKHOTO  BO3AyXa C  JYPHONAXHYIIUMH,  SJIOBUTHIMH,
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B3pBLIBOONIACHBIMU IIPUMECSIMH, a TaKXE€ CO 3HAYHUTCIBLHBIM COJCPKAHUECM

B3BEIIEHHBIX YaCTHII, 3aTrPSI3HSIIONINX MOBEPXHOCTh TETNIOOOMEHA.

8.1.8 BcmomorarenpHBIH MOTOK BO3AyXa MEpel Mmojadeii Ha yBIa)KHEHHE
TpeOyeTcs oOuMIath B BO3AYIIHBIX (QUIBTPAX C KOHEYHOH CTETIECHBIO
dbunbrparuu He MeHee FS(EUS) B coorBercTBuu ¢ 'OCT P 51251 (myHkT 4.2).

8.1.9 BapuaHnTbl KOHCTPYKTHUBHOT'O UCIIOTHEHUS CUCTEM
KOHJIUITMOHUPOBAHMS BO3JyXa C KOCBEHHBIM HCIAPUTEIHHBIM OXJIAXKICHUEM

MoKa3aHbl Ha pucyHkax 8.1 — 8.3.

Q\WM
aai=h ANEEIS
©. &
\ | LN 2]
,_%}_@7
o YV
W ¥ A

Jbcaywufiamme nometueHua

1 - xjamaH Hapy»XHOTO BO31yXa; 2 — BO3AYIIHBIH (uiIbTp (IpUTOYHBIN BO3AyX); 3,4 —
KJIanmaHbl OOBOJAHOTO KaHama; 5 — IMUIACTUHYATHIA TETUIOOOMEHHUK «BO3JIYyX-BO3IyX»; 6 —
annabaTHYeCKuil YBIQKHUTENb (BBITSDKHOW BO3AYyX); / — BO3AYIIHBIA (QUIBTP (BBITSIKHOMN

BO311yX); 8 — BO3AyXOHarpeBareib (IPUTOYHBIN BO3AYX); 9 — MECTHBIN IOBOAYHUK

Pucynok 8.1 — IIpuHnunuanpHas cxema CUCTEMbl KOHIMIIMOHUPOBAHNUS BO3AYyXa C
KOCBEHHBIM MCHapUTEIbHBIM OXJIAXKIEHUEM C IJIACTUHYATHIM TEIJI00OMEHHUKOM
«BO3/1YX-BO31YyX»
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NN

JU
@
D

Dbcmmulasime noMelerus

1 - kiama"H HapyXHOTO BO31yXa; 2 — BO3AYMHBIN (uibTp; 3 — BO3MyXOoHarpemarenp |
nmoAorpeBa; 4 — TermI000MEHHUK-YTHIIN3aTOP; D — BRITSDKHAS YCTaHOBKA; 6 — BEHTUIIATOPHAS

IpaiupHsl OTKPBITOTO TUIMA; / — MECTHBIN JOBOYHK

PI/ICYHOK 8.2- HpI/IHHI/IHI/IaJ'IBHa}I CXEMa CUCTCMbI KOHAUITMOHUPOBAHHA BO3]1yXa C

KOCBCHHBIM HUCIIAPUTCIIbHBIM OXJIAXKICHHUEM C IIPOMCIKYTOYHBIM TCIINIOHOCUTCIICM
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Obcapxuboemue nomeuterus

1 - iamaH Hapy>XHOTO BO31yXa; 2 — BO3IYIIHBIA (UILTP (MIPUTOYHBIA BO3AYyX); 3 —
POTOpHBIN yTUIM3aTOp; 4 — BO3AYyXOHArpeBaTellb; 5 — BO3AYWIHBIA (UIBTP (BBITSHKHOM

BO3/yX); 6 — aqnabaTudecKuil yBIaXKHUTEIh; 7 — MECTHBIH TOBOTYHK

Pucynoxk 8.3 — IlpuHnMnuansHas cxema CHCTeMbl KOHJIUIIMOHUPOBAHMSI BO3/IyXa C

KOCBCHHBIM HUCIIAPUTCIbHBIM OXJIAKACHHUCM C POTOPHBIM PCICHCPATOPOM

8.1.10 IIpeamourenue CIEelyeT OT/1aBaTh cucTeMaMm
KOHJIMIIMOHUPOBAHMS BO3AyXa C pPEreHepaTHUBHBIMU TEIUIOOOMEHHUKAMH, TaK
KaK JaHHas cxema oOjanaer Oonblued >HepreTudeckoil 3(h(PeKTUBHOCTHIO U
MEHBIIEH CTOUMOCTBIO 000y I0OBaHHUS.

8.1.11 Cxewmsl CUCTEM KOHJIUIITMOHUPOBAHUS BO3JIyXa C
pereHepaTUBHBIMU U MJIACTHHYATHIMU TEIJIOOOMEHHUKAMHU IPU UCIIOJIb30BAHUU
BBITSDKHOTO BO3JyXa B KauecTBE BCIOMOraTeIbHOTO II0TOKa CJEIyeT B

00s13aTEIHPHOM MOPSIKE MPOBEPSITH HA pAOOTOCTIOCOOHOCTH B XOJIOHBIN MEPUO.
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roga. Taxke creayeT pa3pabaThiBaTb MEPONPHUSATHS IO PEryIHPOBAHUIO
MPOIIECCOB YTUIM3AlMK TEIJIOTHI B XOJOAHBIM TEpHOA ToJa C LEJbIo
UCKITIOUEHHs] 00Mep3aHusl TeII00OMEHHUKOB.

8.1.12 MeponpusTusi, UCKIOYAIONKe oOMep3aHue TEeT000OMEHHUKOB
BKJIFOYAIOT:

- 00BOJ yacTu 00pabaThIBAEMOT0 MPUTOYHOI'O BO3JyXa B IJIACTUHYATOM
TEILIOOOMEHHUKE;

- peryJMpoBaHUE YaCTOTHI BpaIllEHUs] POTOPHOTO YTUIM3ATOPA;

- JIOTpEB BBITSHKHOTO BO3/lyXa Mepel yTUIN3aTOPOM.
8.2 Mertoauka pacyera

8.2.1 VcxonHbIMM TaHHBIMH JJIS pacueTa sBISIOTCS:

- pacueTHbIE TEIUIO- U BIAroM30bITKH 00CITYKMBA€MOTO TOMEIIICHUS;

- TpeOyemble MmapamMeTpbl BHYyTPEHHETO BO3yXa, MapaMeTpbl HAPY>KHOTO
BO3/yXa B TEILJIbIA NEPUOA I0J1a;

- pacyeTHbIM BO3AyXOOOMEH (MO HapyKHOMY BO3[yXYy) [0 CAHUTAPHBIM
100 TEXHOJOTUYECKUM TPEOOBAHUSIM.

8.2.2 HaJ-d gmarpamme (pucyHok 8.4) HAHOCST TOYKH BHYTPEHHETO B,
HapyxxHoro H u ynansemoro V Bosnyxa. Touky ¥V npuHumaroT Ha 1 © BbllIe
TEMIEPATypbl BHYTPEHHETO BO3AyXa. 13 Touku BHyTpeHHEro Bo3yXa B cTposT

JIyq IIporecca aCCUMMWISIINUU TCILJIOBJIAT OM30BITKOB &, KI[)K/ KI', B COOTBCTCTBHHU C

(4).
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Pucynok 8.4 — Cxema noctpoeHust poieccoB 00pabOTKH BO3AyXa B CUCTEME
KOHJIMIIMOHUPOBAHHUSI C KOCBEHHBIM HUCTIAPUTENbHBIM OXJIAXKECHUEM U MECTHBIMU

JIOBOIYUKAMU

8.2.3 W3 toukm H HapyxHOro Bo3ayxa mo d, = const crpost my4
mporecca, — OTPaKAIOMMKA  OXJaXICHHEe  MPUTOYHOTO  BO3dyXa B
TEIUIO0OMEHHUKE-0XJIafuTeae (POTOPHOM YTHIIM3AaTOpe, IUIACTUHYATOM WIIH

MOBEPXHOCTHOM TEIJIOOOMEHHHUKE).
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8.24 B 3aBucuMoCTH OT THIIAa MCHOJIB3YEMOI'O BCIOMOIATEIBLHOTO

MOTOKA BO3/yXa (HAPY>KHBII WU BBITSX)KHON BO3YyX) CTPOSIT COOTBETCTBYIOIIHI
Jyd mporiecca aquabaTHYeCKOro YBIaXHEHHUs 0 J, = CONSt BCIIOMOTraTenbHOro
noToka. B ciyuae HCHONB30BaHUS HApY>KHOTO BO3JIyXa B KadecTBe
BCIIOMOTATEJIbHOTO MOTOKa TPeOyeMbIi pacXxo]l OMpPeNessioT U3 cooOpakeHUun
HKOHOMHUYECKOH 11esieco00pa3HocTu. PekoMeHyeTcsl MpUHUMATh €ro B 00bemMe
oOpabaTpiBaemMoro mputouHoro Bosayxa (£10) %. B ciydae wucmonab3oBaHus
yIalsieMOro BO3/JyXa €ro pacxojJi HM3BECTEH M3 pacueTra BO3JAyX0oOMeHa
obciy:xuBaemMoro  momenieHus  (rpymmnbsl - nomenieHuit).  IlopOuparot
annabaTUYEeCKUM YBIAKHUTENb ¢ MAaKCUMaJIbHO BO3MOXKHBIM (T10 TEXHUYECKUM
1 SKOHOMHYECKHUM COOOpakeHUsIM) K03 huririeHToM 3 (PEeKTUBHOCTH.

8.25 Pacuer aguabaTUYecKOro  yBIAXHUTENS  BBINOJHAIOT 1O
KOMITBIOTEPHON Mporpamme 1noadopa o0opy10BaHUS Ha OCHOBAaHUHM HadaJlbHBIX
nmapaMeTpoB BCIOMOTAaTeIhLHOTO TOTOKa Bo3ayxa (Touka V). Ha ocHoBanum
IPOrpaMMHOTO TOA0O0pa YBIQKHUTENS, PACCUMTAHHOTO IO MpOrpaMMam
NPEANPUATUN-TIPOU3BOAUTENCH, ONPECISAIOT TEMIIEPaTypy OXJIAKIECHHOTO
BBITSKHOIO BO3/lyXa Ha BbIXoJe U3 (opcyHouyHoit kamepsl tg,. Ha J-d
auarpaMme Ha IepecedeHHH Jyda Ipoliecca aanadaTHuecKoro YBIXKHEHHS C
TEMIIEPATYypOr lg, CTpoAT Touky @K, COOTBETCTBYIONIYIO IapaMeTpam
BBITSDKHOT'O BO3/[yXa Ha BBIXOZE U3 OPCYHOUHOH KaMephl.

8.2.6 MHcxonms u3 pacxoia BO3Ayxa BO BCIIOMOTaTE€IbHOM IIOTOKE H
pacxojla Hapy»XHOTO BO3[yXa, MO JaHHBIM TMIPOU3BOAUTENS O00O0PYIOBaHUS
noNOUPaIOT  TEIIOOOMEHHUK  (pereHepaTHBHBIA,  IJIACTHHYATBIA WK
MOBEPXHOCTHOTO THUIIA), OOEcCHeuuBalOMi TMpU 3aJaHHBIX [apaMeTpax
HApY»KHOTO BO3[yXa M BCIOMOTAaTEIbHOIO MOTOKA (IOCNE €ro YBIaKHEHHUS)
MaKCUMaJIbHBIN KO3 PUITUEHT 3 HEeKTUBHOCTH. [Tpu nonoope
TEMJIOOOMEHHMKA CJIEIYeT YYWUTHIBAaTh CTOMMOCTHBIE M MaccorabapuTHbIC
dakToppl  mpuMeHseMoro  obopynoBanus. He crmenyer  mpuMeHSTh
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TEIJIOOOMEHHHUKHM, OOnajarone Haumbojiee BBICOKUM  KOI(PPUIIUEHTOM
3¢ (dEeKTUBHOCTH, HO HE TMOAJSKAlIMe TPAHCIOPTHPOBKE U  MOHTAXY

CTaHAAPTHBIMHA CIT0OCO0aMU.

[Ipumeuanune — TermnooOMEeHHUKH c MaKCHUMAaJIbHO BO3MOXXHBIMU

TEIUIOTEXHUYECKUMHU XapaKTePUCTUKAMU MOTYT OTHOCUTHCS K YHUKAIILHOMY 000pYA0BaHHUIO,
MMEIOIIEMY 3aBBIIIEHHYIO CTOUMOCTb, U, KaK CJIEJICTBUE, YBEITUUYEHHE CPOKOB OKYHNAEeMOCTHU

sHeprodddextuBHoM cxembr CKB.

8.2.7 Ha ocHoBe pe3yJbTaToB 1mojadopa TeriooOMeHHUKA-yTUIIN3aTOPa,
BBITIOJTHEHHOTO MO JaHHBIM KaTajiora MpearnpHsITHSI-IPOU3BOAUTENS (1100 MO
pacueTHOM mporpaMMe MNoao0pa MPenrnpHUsITHSI-TIPOU3BOJUTENS) ONPEACIISIOT
napaMeTpbl MPUTOYHOTO M BBITSHKHOTO BO3[yXa TOCJE MPOXOXKICHHS POTOpA.
CrposiT Ha J-d muarpamme Touku /7 ¢ mapaMeTpaMu MPUTOYHOTO BO3AyXa U V)
C TapaMeTpaMH BBITSDKHOTO BO3AyXa, YAAIIEeMOTro B artMocdepy Tmocie
MIPOXOXKACHUS POTOPA.

8.2.8 [Ilpou3BomsT pacueT CHUCTEMbl KOHIUIIMOHHUPOBAHUSA BO3IyXa C
NPUMEHEHHUEM MECTHBIX JOBOJYUKOB — BHYTPEHHUX OJOKOB MYJIbTH30HATBHON
CUCTEMBI.

Ha J-d auarpamMme cTposT IpoIecc OXJIaKICHHUS BHYTPEHHETO BO3IyXa B
MECTHBIX JIOBOJUMKAX — KAHAJIBHBIX OJIOKOB MYJBTU30HAJIHHOW CHCTEMBI.
OmnpenensitoT THN OJIOKOB, B 3aBUCUMOCTH OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH
MOMEIIEHUM (HACTEHHBbIC, KaHaJbHbIC, KAaCCETHBIC), BBIOMPAIOT THUIOpPA3ZMEP
OJloKa M TPOMU3BOAAT pacueT MNPOU3BOAUTEIBLHOCTH OJIOKAa MpU 3aJaHHBIX
napaMmeTpax BHYTpeHHero Bo3ayxa. [lo mporpamme monbopa oOopyaoBaHus
MoJdy4arT  BeJduuuHbl noiHod Q,, «kBt, wu sBHoit Q, kBT,
XOJIOJJOTIPOU3BOIUTEIBHOCTH, a TaKXe pacxoi BO3ayXa, 00padaThIBa€MOro
6iaokoM L,, M*/4. Pacuer ciemyer MpOM3BOAUTB NPU CPEIHHX 060poTax (Io

JaHHBIM MPEAIPUATHI-TIPOU3BOIUTENEH 000pyA0OBaHMS) BEHTHIISITOpA OJI0KA.
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OnpenensioT mnapaMmeTpbl Bo3ayxa (TeMmmeparypy M DSHTAIBIHIO) Ha

BBIXO/IE U3 0J10Ka 1Mo hopmysam:

BBIXOJ] = tB - Qﬂ 3,6 ' (15)
p c L6J'IOK

BBIXO/1 = JB - QH .3'6 1 (16)
p ’ L6n01<

rae Q, — siBHad XOJI0I0NTPOU3BOAUTENLHOCTh (MpUHUMAIOT u3
MporpamMMBbI mog60pa odopyaoBanus), BT;

Q, — MoJIHAsT XOJIOAONPOU3BOAUTENBHOCTh (MPUHUMAIOT M3 MPOTPAMMBbI
nmoabopa obopynoBanus), BT;

J; — PHTAJIBNHS BHYTPEHHETO BO3AyXa, KJK/KT;

t; — TeMImepaTypa BHyTpEeHHEro Bo3nyxa, °C;

Lok —pacxom Bo3myxa (MPUHUMAIOT W3 TOPOrpaMmbl  moabdopa
060pyIOBaHUs), M /;

p — IUIOTHOCTB BO3LYXa, KI/M’,

C — TEIIOEMKOCTh Bo3ayxa, kJ[x/(kr: °C).

8.2.9 Ilo mapameTrpam TeMmmepaTtypbl W SHTAIBIIHH, PACCUUTAHHBIM I10
dopmynam 15 u 16, HaHOCAT «TOUYKY BO3AyXa» Ha BBIXOJE M3 JOBOAYMKA /[,
Toukn [/ wm /] COemuHAIT NpPsIMOM, OTPAXKAIOIIEHM MPOLECC CMEIIEHUS
IPUTOYHOTO BO3JlyXa M BO3JyXa Ha BBIXOJIe M3 NOBOAYMKOB. Ha mepeceuenuu
Jyya Tpollecca AaCCUMMIISIHUMU  TEIUIOBJIAroM3ObITKOB B TOMEIICHHH,
MOCTPOEHHOTO paHee U npsiMout [1-/], HaxoAsT «Touky cMmecu» C TMPUTOYHOTO
BO3/lyXa M BO3AyXa M3 JOBOAYMKA. JIaHHOW CMeChIO OCYIIECTBISIOT
ACCUMHJIALIMIO TEIUIOBIAron30bITKOB B IOMEIIEHUH.

8.2.10 OmnpenenstoT MOJHBIA pacxod BO3AYXa Lot MS/‘{, (MpUTOYHOTO

U U3 I[OBOI[‘-II/IKOB), TpC6y€MbII>i A1 aCCUMMIAIINHA TENJI0M30BITKOB IIOMCIICHU A

36-Q
. Lt ST 17
TIOJIHBIN p.(JB_JC) ( )

37



P HOCTPOM 2.15.6-2013
rae Q. — TEIIOBBIAEICHHUS B IOMEIICHUX, BT;

J; — PHTAJIBNHS BHYTPEHHETO BO3AyXa, KJK/KT;

J. — dHTaAIBIUS CMENIeHus Bo3ayxa, KJK/KT;

p — IUTOTHOCTD BO3/LyXa, KI/M".

8.2.11 OmpenenstoT COOTHOIIIEHUE MEXKAY MPUTOYHBIM BO3IAYXOM U

BO3JIyXOM U3 JIOBOAYUKOB 1O JuirHe oTpe3koB /[-C u C-11 no popmyie:

k=A< (18)

[Ipumeuanue — COOTHOLIEHHE PACXOJIOB BO3AyXa MOXKET ObITh Jt0OBIM. [Ipu
OMMPECACIICHUKU COOTHOMICHUA CICAYET YUYCCThb, YTO TOYKa CMECH CMCHIACTCA B CTOPOHY
OOJIBIIIETO pacxoja BO3ayXa.

8212 Jlna CKB ¢  perecHepaTUBHBIMM W  IUJIACTUHYATHIMU
TEII00OMEHHUKAMH TIPU HMCMHOJIb30BaHUHM YJAISIEeMOr0 BO3JyXa B KadecTBe
BCIIOMOTATEILHOTO TMOTOKA HEOOXOAMMO TMPOU3BECTH MPOBEPKY pPabOTHI
CUCTEMBI B XOJIOJIHBIN TTepuo roja (pucyHok 8.5).

8.2.13 Ha J-d nmarpamme HaHOCAT TOYKH HAPYKHOTO W BHYTPEHHETO
Bo3ayxa (H um B coorBercTBeHHO). OT TOoukn B mo d = const OTKIaJbIBAIOT
TOYKY C THapaMeTpaMH yjaajaseMoro Bo3ayxa (touka V) (c yderom
teMmnepaTypHoi ctparudukanuu). Touku ¥V u H COeAUHSIOT NPSIMON JTHMHUEH,
0TOOpaXkarolieH mpolecc TermIo0OMeHa B HICATbHBIX YCIOBUSX.

8.2.14 Tlo wu3BecTHOM BenuuuHe KodPPuireHta 3PPEeKTUBHOCTH
TEIJIOOOMEHHMKA Ha MPAMOW  OTKJIAJBIBAIOT JOCTHXKUMBIE MapaMeTpbl
yaansieMoro (Ttouka ¥') m mputoyHoro (Touka P’) Bo3lyxa Ha BBIXOAE W3

TenaooOMeHHuKa. I1omokeHne Touek OoNpCACIIAIOT U3 COOTHOIMICHUSA OTPE3KOB!

E — IY—Y' — _P-H ’ (19)
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8.2.15 B cunyyae, ecau To4yka V' JIGKHT B 30HE OTpPHIIATEIbHBIX

TeMIlepaTyp, TpeOyeTcs MpeayCMOTPETh MEPONPHUSITHS IO TPEIOTBPAIICHHUIO
obmep3aHus TEIII0OOOMEHHHMKA 110 TTyHKTY 8.1.12.

JlorpeB BBITSHKHOTO BO3/IyXa MEpe.l IIACTUHYATHIM WIIA PEreHEPATUBHBIM
TEMJI000OMEHHUKOM SIBJIIETCSI HAMOOJee TPOCTHIM M HAACKHBIM CIIOCOOOM
peryjJupoBaHusi,  HO  JIOJDKEH  NPUMEHATHCS  MCKIIOYUTENBHO MO
SKOHOMHUYECKOMY oOocHOBaHUIO. llenmpio morpeBa SBISETCS MOIBEM TOYKH
BBIXOJSIIIETO U3 YTHUJIM3aTOpa BBITSHKHOIO BO3/yXa B 30HY TMOJIOKHUTEIbHBIX
temrneparyp. ['paduuecku, ecaum Touka V' oka3pIiBaeTcsl B 30HE 3a JUHUCH ¢ =
100 %, ee momokeHHe yTOUHSIOT mepeHocoMm 1o J = const Ha ¢ = 100 %, kak
MIOKa3aHO Ha PUCYHKE 8.5.

8.2.16 Jlns miacTHHYATOTO TEIUIOOOMEHHHMKA CIEAYeT MPETyCMOTPETh
0o0BOJI YacTU HapyXHOro Bozayxa. [Ipu HeoOXOoAMMOCTH OOBOA HAPYKHOTO
BO3/lyXa CIlIeAyeT OroBapuBaTh B  ONPOCHBIX JIUCTaX, BBIJABAEMbIX
IPOU3BOIUTEIIO TETTIOOOMEHHUKA (Tpuiioxkenue b).

8.2.17 Omnpepnenstot yriaoBol koahduiment ¢, kJ[x/Kr, Jyda mnpoiecca B
XOJIOOHBIN Iepuon roxa. M3 Toukn B 1O ONpPENEIEHHOMY & CTPOAT JIyd
mpolecca aCCUMUJISAIIUNA TETMJIOU30BITKOB MPUTOYHBIM BO31yXoM. M3 Touku P’
no d = const OTKJIAJBIBAIOT JIyd MpoIlecca HarpeBa MPUTOYHOTO BO3yXa B
BO3JlyXOHarpesaTesne BTOporo mnojorpesa. Ha mnepecedeHun ¢ jydom
ACCUMWISIIIUM TETUIOM30BITKOB CTPOSIT TOUKY C IMapamMeTpamMu MPUTOYHOTO
BO31yxa (Touka /71').

8.2.18 Ompenensitor pasuuily sHTaIbIU AJ, KJ[K/KT, BHYTpEeHHETO U
OPUTOYHOTO BO3/lyXa, OOECHNEYMBAIOIIYI0 ACCUMIIALMIO TEMJIOU30BITKOB

MOMEIICHHH 110 (hopMyTIe:

AJ:% , (20)
p-L,

rae Q.,— TeIIOBBIACICHUS B IIOMEIICHUSX, BT;
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L, — PACXOX IPUTOYHOrO BO3yXa, M°/d;

p — IUTOTHOCTH BO3/yXa, KI/M".

8.2.19 TIlo manubIM Ha J-d nuarpaMMe ONPEAEISAIOT PAa3HMILY dHTAJIbIIHMI
AJ, x]J[>)X/KT, MPUTOYHOTO U BHYTPEHHETO BO3/IyXa MO hopmyIie:

Ad=J,-J,. , (21)

rae J, — SHTAIbINS BHYTPEHHETO BO3ayxa, KJK/KT;

J — PHTAIBIUS IPUTOYHOTO BO3aAyXa, KJ[K/KT.

8.2.20 Ecnm mo pacueTy MPOEKTHBIM PacXOiOM MPUTOYHOTO BO3AyXa C
napaMeTpamMu TOYKH [I' HEBO3MOXHO JOOUTHCS aCCUMUIISIMH  BCEX
TETJION30BITKOB MTOMEMICHUH, MTPOU3BOAUTENNI0 000PYIOBAHUS B TAKOM CIIy4ae
TpeOyeTcs 3aJ0KUTh BO3MOXKHOCTh CHUKEHUS CKOPOCTH BpAIICHHS] POTOpa-
yTUIM3aTopa Il CHIDKCHHS KoddduuneHnta >(hPEKTUBHOCTH yTHUIM3ATOpa
TETLJIOTHI.

8.2.21 Heobxomumoe 3HaueHue  Koddduiuenta  dPEGeKTUBHOCTH
POTOPHOTO TEIJIOOOMEHHUKA W PEATbHBIH MPOIeCC 00pabOTKM BO3ayXa B
pacyYeTHBIA XOJOJHBIN MEPUO To/ia OMPEACSIOT YTOYHSIOMUM MOCTPOSHUEM
Ha J-d auarpamme.

8.2.22 Ot ToukH B MO & OTKJIAABIBAIOT OTPE30K PAa3HUIILI SHTATBIUN AJ,
k/[X/Kr, O0O0ECHeunBaOIIyl0 ACCUMUIIIIMIO TETUIOM30BITKOB  TTOMEIICHUIA,
paccuntannyto 1o ¢opmyie (20), crposr touky /1. Ot touku /7 mo d = const
OTKJAIBIBAIOT  Jyd  TMpoIllecca  HarpeBa  NPUTOYHOTO  BO3AyXa B
BO3JlyXOHArpesarese BTOporo mnoporpeBa. Ha mepeceuenun ¢ orpeskom V-H
CTPOSAT TOUKY P ¢ mapaMeTpaMu BO3ayXa Ha BBIXOJE U3 YTUIU3ATOPA.

8.2.23 Ilo cooTtHOmEeHut0 0Tpe3koB V-H u H-P onpenensioT TpedyeMblit

K03 puieHT 3PHEeKTUBHOCTH POTOPHOTO TETIIOOOMEHHUKA!

e lur (22)
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ITo n3BecTHOMY KOBPPUINEHTY E o5 YTOUHAIOT IApAMETPBI BBITSKHOIO

BO3/lyXa Ha BBIXOJIE M3 yTHiH3aTopa (Touka V).

8.2.24 Omnpenenstor pacxon Ttemiotel Q,, BT, Ha HarpeB Bo3ayxa B

TEIUIOOOMEHHUKE BTOPOTO TIOJI0rpeBa 1o GhopmyIie:

L -(J, -J
QT' — 1% oy 35611 P)’ (23)

rae J, — dHTaJIbIHs MPUTOYHOTO BO3ayXa, KJK/Kr;

J, — SHTanBIUA BO31yXa Ha BBIXOJE U3 yTHIN3ATOPA, KJK/KT;
3

L, — pacxoj MpUTOYHOTO BO3/LyXa, M /4;

3
P — INIOTHOCTHL BO3ayXa, KI/M".
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8.3 Ilpumep pacuera cHCTeMbl KOHIAMUMOHHMPOBAHHUS BO3AyXa C

KOCBCHHBIM UCHIAPUTECJIBbHBIM OXJIAXKICHHEM

8.3.1 HcxoaHble TaHHBIE:

- 00mI1ast IIONIaIb TOPTOBBIX TOMEMICHHH — S, = 2500 M

- TIOMEIIECHUS pa3/esIeHbl IEPETOPOIKAMH Ha HETIOHYIO BBICOTY dTaxa U
MOTYT paccMaTpUBaThCS KaK €IMHbIA 00bEM;

- BBICOTA 3Ta)ka JI0 MOJABECHOTO MOTOJIKA U 00BEM COOTBETCTBEHHO — 3 M
u 7500 M3;

- yJlleJIbHas TOprosas IUIOIAAb Ha OJHOro nokymnarens — Fy, =5 MZ/‘{CJI;

- pacueTHOe KoJIMm4uecTBO nokymarenei — N = 500 yenosex;

- IPUHATHIE MO pe3ysbTaTaM pacuera TeroBoro Oanmanca 3nanus [10]
YIEJIBHBIE TETUIOBBIACIEHH (IBHBIE U TONHBIE) — (yyy = 70 Br/v’, Qyan = 82
Br/Mm%;

- HapaMeTpbl BHYTPEHHETO BO3AyXa:

1) B xomoausii nepuon t, = 21 °C; ¢, = 50%;
2) B Temiblii nepuon t, = 24 °C; ¢, = 50%;

- MapaMeTpbl HAPY>KHOT'O BO3/yXa:

1) B xomoausii nepuon t, = munyc 28 °C; ¢, = 85%;
2) B temnbiii nepuog t, = +30 °C; ¢, = 40%;

- B KaueCTBE BCIIOMOIaTeJIbHOIO MOTOKA MPUHSIT BHITSXKHON BO3TYX.

8.3.2 Ilopsimok pacyera nmpuBeneH B 8.3.2.1 — 8.3.2.16.

8.3.2.1 Temmosbiaenenuss Q.,,, BT, B TOProBeIXx MOMEIIECHUIX

PACCUUTBIBAIOT UCXOS U3 MPUHATHIX YAEIbHBIX TEIUIOBBIIECIECHUHN TTO opMyIie:

QTH-H = qyﬂ.n ) STH' (24)
Qo = 82 - 2500 = 205000

8.3.2.2 Cymmapusle BiaroBsiaenenus y W, /4, OT J1tojiel COCTaBIAIOT:
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W =W, - |S: : (25)

ya

W =106- % =53000

rae Wy, = 106 — yaenbHbIe BIaroBbIIENIEeHUs OT OJHOTO Y€I0BEKa, I/4, U3
pacueta BiaroBbiaesnenuit mo [10].
8.3.2.3 3nauenue yrioBoro ko3dduimenta g, kJx/kr, myda mporecca B

noMeneHuu o gopmyie (4):

205000

=306 =13900.

8.3.2.4 PacueTHbIil BO3yX00OOMEH M0 HApYKHOMY BO31yXy MPUHUMAIOT,
ucxons u3 pacxona nmo CTO HIT «<ABOK» 2.1-2008 [9] L, = 60 M>/4 Ha OJTHOTO
genoBeka. /(s ympoieHus pac4eToB B TOPTOBOM 30HE AMCOATIAHC TPUTOYHOTO
Y BBITSDKHOTO BO3/yXa HE BBITIOJTHSIOT.
3 3
Takum 00pa3oM, pacxojibl MPUTOYHOTO L, M*/4, U BBITSDKHOTO L,, M™/4,

BO3/yXa PaBHbI U COCTABJISAIOT:

L. =L, =n-L |, (26)
L =L, =500-60=30000

8.3.2.5 Ha J-d mmarpamme (pucyHok 8.6) HAaHOCST TOYKH BHYTPEHHETO,
Hapy>KHOTO M YJaJIIeMOro BO3[AyXa B TEIUIbIA Iepuoja roxaa. PacuerHbie
napaMmeTpbl  yJaisemMoro Bo3zayxa (Touka V), B CBA3M C HaJIMYUEM
TeMIlepaTypHOH cTparudukamuu npuHATEE Ha 1°C  BbIIE pacyeTHOU
TEeMIlIepaTypbl BHYTPEHHEro Bo3Ayxa. M3 Touku B cTposT Jiyd mponecca

aanabaruueckoro yenaxuenus no ty, = 17 °C. U3 Touku B cTpodT nyd npoiiecca

o ¢ = 13900 kJIx/Kr.
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Pucynok 8.6 — J-d muarpamma npoiieccoB 00pabOTKH BO3/1yXa B CUCTEME

KOHIAUIIMOHWPOBAHUA C KOCBCHHBIM UCITAPUTCIIBHBIM OXJIAKACHUCM U MCCTHBIMU
JOBOOJYHNKAMH — OJ0KaMu MyJ'IbTI/I?)OHaJ'IbHOﬁ CHUCTCMBI
8.3.2.6 Tlo mporpamme mnpeanPUATHNR-TIPOU3BOAUTENCH 00OpPYIOBAHUS

OIpCACIIAAIOT THII KW MAapkKy azu/la6 ATUYCCKOro  YBJIQXKHUTCJIA. Pacuer
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YBIQXKHUTEIS  BBIMOJHEH 110  KOMIIBIOTEPHOM  MporpaMMme  IMoadopa
o0Opy/IOBaHMsI HAa OCHOBAaHMM HaYyaJbHBIX MapaMETPOB BCIIOMOTATEIHHOTO
IIOTOKAa BO3ayXa (Toyka Y ¢ mapamerpamu dHTanenuu J,=49,3 xJIx/kr n
temreparypsl t, = 25 °C). B ycraHoBKe B JaHHOM IIpuMepe IMOAoOpaHa
dbopcyHouHas kamepa ¢ koddpdumnrerTom hdextuBroctr 0,79, oxmaxmaronias
BBITSDKHOM BO3ayX 10 19 °C.

Ha J-d nmarpamme Ha mepecedeHHH Jyda Mporecca aanadaTudeckoro
yBIOKHEHHs ¢ Temmepatypoil tye = 19°C  crpoar Touky @K,
COOTBETCTBYIOIIYIO MapaMeTpaM BBITSDKHOTO BO3JyXa Ha BBIXOJE U3
(GopCcyHOUHOM KaMephl.

8.3.2.7 Ilo wu3BecTHBIM pacxojaM U IapaMeTpaM MPUTOYHOTO H
BBITSDKHOTO ~ BO3JyXa  TOAOWPAIOT  PEreHepaTWBHBIA  TETIOOOMECHHHK-
YTHJIM3AaTOP POTOPHOTO THUMA (PHTAIBIMMHOE KOJECO) U ONPEeAessiioT (To
MOJYyYEeHHBIM JaHHBIM T0jJ00pa B MporpaMMe pacuera Teri00OMEHHUKOR)
napamMeTpbl TPUTOYHOTO M BBITSDKHOTO BO3JIyXa IMOCJE MPOXOXKIACHHS POTOpa.
CrtposT Touku /I ¢ mapameTpaMmu npUTOYHOTO Bo3ayxa t, = 22 °C, ¢ = 64 %, u
¥, ¢ mapamerpamu BBITSKHOTO Bo3nyxa ty, = 27 °C, ¢ = 52,5 %, ynandemoro B
atMocdepy Tociie TpoxXoxkaeHus poropa. Crieayer OTMETHTh, YTO TOYKa Y,
BCEr/a JISKUT HUXKE TOYKU H, U, ClIeI0BaTeNbHO, BO3AYX MOCIE MPOXOXKICHHUS
TEIJI000MEHHUKA-YTUIIN3aTOPa B HEKOTOPBIX CIydasxX pariOHAILHO TPUMEHSTh
Opy  OXJ@XIEHUU TOMEIIEHUH, B KOTOPBHIX JIOMYCTMMO HCHOJIb30BAHKE
PELUUPKYJIAIMOHHOTO BO3/AyXa (HAmpUMep TEXHUYECKUX TIOMEIIEHUNH ¢
TerIon30bITKaMu ). BO3MOXKHOCTh TIPUMEHEHHS! MOJOOHBIX PEIICHHUI CIeayeT
OLICHMBaTh HA OJTale NPOEKTHUPOBAHUS HAa OCHOBAaHMU TpeOOBAHMI

HOPMAaTUBHBIX JOKYMCHTOB.
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8.3.2.7 IlpoBepsArOT TemioBOW OallaHC MO MPUTOYHOMY M BBITSKHOMY

BO3AyXy. Tak Kak mpouecc uAeT 0e3 HW3MEHEHHs BIArocojepKaHus,

HCIIOJB3YIOT 3aBUCUMOCTD CICAYIOIICTO BUAA:

pel, -t -t) _pel, -, —t) 27)
3,6 3,6 ’

1,2-1,005-30000- (30— 22) 1,2-1,005-30000- (27 —19)
3,6 3,6

80400 Bt = 80400 Bt

8.3.2.8 IIpou3BoasT pacyeT CHCTEMbl KOHAWLIMOHUPOBAHUS BO3IyXa C
NPUMEHEHHEM MECTHBIX JOBOIYUKOB — BHYTPEHHUX OJIOKOB MYJIbTH30HATBHON
CUCTEMBI.

Ha J-d auarpamMme CTposT MpoIece OXJIaKICHHUS BHYTPEHHETO BO3IyXa B
MECTHBIX JOBOJUYMKAX — KAHAJIBHBIX OJOKAaX MYJBTU30HAIBHOW cuCcTeMBbl. J{7st
ATOTO OMNPEACNSIOT THM OJOKOB B 3aBHCUMOCTH OT KOHCTPYKTUBHBIX
0COOCHHOCTEH MmoMeIIeHni (HaCTeHHbIC, KaHAIbHBIC, KACCETHBIC) U 3aJaHusl Ha
MPOCKTUPOBAHKE, BBIOUPAIOT THUIMOpa3Mep OJ0Ka W TPOUZBOAAT pacuer
MIPOU3BOAUTEIILHOCTH 0JI0Ka MPH 3a/IaHHBIX MTapaMeTpax BHYTPEHHETO BO3yXa.
OmnpenensiroT (1o mporpaMMe moa00pa MyJIbTU30HATIBHONW CUCTEMBI) BETUYHHEI
noHor Q, = 3600 Bt u siBHOU Q, = 2600 BT X051010TIPON3BOAUTENHHOCTH, a
TaKKe pacxoJl Bo3lyxa, 00pabaThiBaeMOro AoBogYuKkoM (Omoxom) L, =
550 m*/a. Pacuer BeHTWITOpa ONOKA CIICAYeT IPOM3BOAUTH NPH CPEIHUX
obopotax (MO MaHHBIM MPEANPHUATHSA-TIPOU3BOAUTENST O0O0OPYIOBAaHMS), UYTO
yKa3bIBAETCS MPHU TIO00PE B MPOTpamMme.

8.3.2.9 Tlo momy4eHHBIM 3HAYEHUSM OMPEICTSIOT MapaMeTphl BO3IyXa

Ha BBIXOJI€ U3 J0oBoauMKa (O510Ka): Temnepatypy, °C, u sHTanbnuto, k/x/Kr, mo

dbopmynam (15), (16):
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o4 2600-36 _

1,2-1,005-550

3, =483-090:36 559
1,2 550

[IpumMeuanue — B naHHOM npuMepe NPUHATH HACTCHHbIE OJIOKM C Ha4aIbHBIMH
napamerpamu t, = 24 °C, J, = 48,3 k/lx/kr. [Ipn ycraHOBKE KaHAJIBHBIX WM KAacCETHBIX
0JIOKOB HauaJIbHBIMH TTApaMETPaMHU JOJDKHBI OBITH TTapaMeTPhl TOUKH Y (PUCYHOK 8.6).

8.3.2.10 CrtposT TOUKy BO31yXa Ha BBIXOJE M3 JOoBomuuKa /[, Touku /1 n
/[ COeMHSIIOT PSIMOM, OTpa)KaroIIel MpolecC CMEIICHUsI TPUTOYHOIO BO3AyXa
M BO3JlyXa Ha BBIXOJE W3 JIOBOJYMKOB. Ha mepeceueHunm mnyda mpoiiecca
ACCUMUJISIIIMU  TETUIOBIArOU30BITKOB B TOMEIIEHUH, TOCTPOCHHOTO paHee H
npssMor /1-/] HaxXomAT TOYKY CMECH IPUTOYHOrO BO3JyXa M BO3AyXa H3
noBoaurka (Touky C) ¢ mapamerpamu t. = 16,2 °C, J = 39,5 xJIx/kr. JlanHoit
CMECHIO OCYIIECTBIISIIOT ACCUMUJISIIUIO TEIIJIOBIATON30BITKOB B TTIOMEIIICHHH.

8.3.2.11 OmpenenstoT TOMHBIA  pacXod  BO3AYXA  Lionmmiis M3/11,
(TIPUTOYHOTO ¥ U3 JOBOTIMKOB), TPEOYEMBIN JIJIT ACCUMUIISAIIAN TETTION30BITKOB
nomenieHus mo gopmyse (17):

36205000
TIOJHBII 1,2-(48,3-39,5)

= 70000

8.3.2.12 Tak kak pacxojJ NPUTOYHOTO BO3JyXa SBIAECTCS HCXOJIHOU
. 3
BEIIMYMHOM, TO PacxXxoj] BO3AyXa B JOBOAUMKAxX L,, M'/4, ONMpEemensioT Kak

pasHuy MCXKAY IOJIHBIM paCcXoa0M U pacxXoaAOM IIPUTOYHOI'O BO3AyXa:

L =L

+ = Liomnss — L, = 70000 — 30000 = 40000

BEIOTHAIOT TPOBEPKY BEPHOCTH COOTHOMICHUS MEXKIY pPacXxoiaoM
TPUTOYHOTO BO3/IyXa U BO3/lyXa JOBOTYHKOB.

8.3.2.13 OmpenensitoT COOTHOUICHHE MEXIY MPUTOYHBIM BO3AYXOM H
BO3JyXOM U3 JOBOTYMKOB 110 JnuHe otpe3koB /J-C u C-I1. B paccmarpuBaeMoM
ciydae o popmyite (18):
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|
k = <A :E:OB?
I, - 48

[IpuMeuanue —B npakTuke NMpoeKTUPOBAHUS COOTHOLIEHHE PACXOOB BO3/yXa

MOKET ObITh JH00BIM. [Ipu onpeneneHn COOTHOIICHUSI CIEIYEeT YUECTh, YTO «TOYKAa CMECH)

CMeIIaeTcss B CTOPOHY OOJIBIIETO pacXxo/ia Bo3ayXa.
3
8.3.2.14 Pacxonm Bo3myxa, 0OpabaThIBaeMOTO AOBOAYHMKamu, L,, m’/d,
OTIPENIEIISICTCS] U3 COOTHOILICHHSL:

L =L .k, (28)

bl TIOJTHBII
L, =70000-0,57 = 40000
Tak kak pacxoq Bo3ayxa, 00pabaThIBAEMOTrO  JTIOBOJYMKAMH,
OTIPEICIICHHBIN ABYMS CIIOCOOAMH, COBITAIACT, PACUET CUUTACTCS BEPHBIM.
8.3.2.15 Ilo mu3BeCTHBIM BEIMUMHAM PACX0JIa BO3IyXa, 00padaThIBAEMOTO
JIOBOTYMKAMH, M TPOU3BOIAMTEIBHOCTH OT/ACIBHOTO JIOBOMYHMKA OIPEACIISIOT
KOJINYECTBO BHYTPEHHUX OJIOKOB MYJIbTU30HAJIBHONW CHUCTEMBI, MOISKAIINX K

YCTaHOBKeE JIJIsI MOAIep KaHUus TpeOyeMbIX MapaMeTpOB MUKPOKIIMMATA!

L
no_— 40000 44 (29)
L 550

610K

Takum o00pa3oM, mnpeaycMaTpUBalOT 73 MIT. BHYTPEHHHUX OJIOKOB
MYJIbTU30HAJIBHON CUCTEMBI.

8.3.2.16 Bo3moxHOCTD pEryIrpoBaHUS CKOpOCTH BpallCHHUS
pEreHepaTUBHOIO TEIJIOOOMEHHMKA CJEIyeT YKa3blBaTh IIPU BbIJa4u€ ONPOCHBIX
JIMCTOB IIPOU3BOJUTEITIO.

8.3.2.17 TlpoBoasAT mpoBepKy padOThl CUCTEMBl KOHIUIIMOHUPOBAHMS
BO3/yXa B XOJIOJHBII MEpUOJ TOfa.

Boimonusitor pacuer B mepBoM mnpubmmwkenuu. [ns sroro Ha J-
d muarpamme (pucyHOK 8.7) HAHOCST TOYKH HapyXHOTO H W BHYTpEHHETO
Bo3ayxa B, ¢ mapametrpamu t, = 21°C, J, = 41,2 xJlx/kr. OT Touku B 110

d = const OTKJIaaBIBAIOT TOYKY C TapaMETpaMH yJaJIIeMOro BO3ayXa (C y4eToM
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TeMIIepaTypHOU cTpatudukanuu). B paccmarpuBaeMoM ciydae TeMIEpaTypy B
BEpxHel 30He nomerenus nogauMaror Ha 1 °C ot t, = 22 °C. Toukn ¥V u H
COCUHSIOT NPSMOW JIMHUEW, COOTBETCTBYIOIIEH WACATbHOMY MPOLECCY
TEIIOMaccoOOMEHa B pEreHepaTUBHOM TEIJIO0OMEHHHKE.

ITo U3BECTHOM BEJINYMHE K03 uueHTa 3¢ (EeKTUBHOCTH
TEMJI000MEHHMKA Ha MPSIMOM OTKJIAJBIBAIOT PEATbHO JOCTHXKUMbIE MapaMeTphbl
BBITSDKHOTO (TOouka V') u mputouHoro (Touka P’) Bo3lyxa Ha BBIXOJIE U3
TeroooMeHHuKa. [lookeHre Touek onpeAesistoT U3 COOTHOIIEHUS OTPE3KOB B
cooTBeTcTBHH C (19).

Tak kak Touka V' npH NOCTPOEHUM OKA3bIBAECTCS B 30HE 3a JIMHUEH @ =

100%, ee mosioxkeHre YTOUHSIOT iepeHocoM 1o J = const Ha ¢ = 100 %.
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Pucynok 8.7 — J-d namarpamma nporeccoB 00pabOTKH BO3yXa B CHCTEME

KOHAUIUOHUPOBAHHA C KOCBCHHBIM HUCIIAPUTCIBHBIM OXJIAXKIACHHUCM B XOJIOAHBIN

nepuos roaa (pabouuii pexum)
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8.3.2.18 Ilo pesyapTaTam pacuera TeruioBoro Oananca 3manus [10]

MOJYYWJIM  BEJIMYMHY YACIBHBIX TEIJIOU30BITKOB TIO TIOJHOM TEIMIOTe B
XOJIOJIHBIM TIepuoj; roga 66 BT/MZ, a 3HauuT Q.5 = 66 * 2500 = 165000 Bt
VYienpHBIC BIATOBBIICIECHUS OT OJHOTO YEJIOBEKa B XOJIOJHBIA TIEPHO]
oy 69,4 v/4, torma W = 69,4 - 500 = 34700 r/u=34,7 kr/u.

8.3.2.19 OmnpenenstoT yrioBoi kodpduumeHT &, kJHk/kr, Iyda nporecca
B XOJIOAHBIA TMepuoa roaa (C yYeTOM TMPHUHATHIX TEIJIOM30BITKOB U

BJIArOBBIICJICHUH) 110 (4):

165000

e=306- =4755= 4800

N3 toukn B mo &=4800 k/[X/Kr CTposAT Jyd mpoliecca acCUMUJIISALIAU
TETUTOM30BITKOB MMPUTOYHBIM BO3AyX0M. M3 Touku P’ 1o d = const OTKIIQABIBAIOT
Jy4 MpoIlecca HarpeBa MPUTOYHOTO BO3JyXa B BO3JyXOHarpeBaTesie BTOPOTO
nogorpeBa. Ha mepeceyeHuu C JIydOM aCCUMUJIISIIAU TEIJIOU30BITKOB CTPOSIT
TOYKY C MapaMeTpaMud MPUTOYHOTrO Bo3zmyxa t, = 21,4°C, J,» =30,8 x/[x/kr
(touka I7").

8.3.2.18 Ompeaenstor pazHully sHTaNbNUNA AJ, kJ[>K/Kr, BHyTpEHHETO U
OPUTOYHOTO BO3/lyXa, OOECHEUYMBAIOIIYI0 ACCUMMIIALMIO TEMIOU30bITKOB
nomenieHui mo (20):

;36165000 _
1,2-30000

[lo J-d mmarpamme ompenensror pasHuily SHTambnwii AJ, kJDK/Kr,

MPUTOYHOTO U BHYTPEHHETO Bo3ayxa mo gopmyie (21):
AJ =41,2-30,8=10,4
W3 pacuera BHIHO, YTO MPOEKTHBIM PACXOJOM MPUTOYHOTO BO3AyXa C

mapamMeTpaMu TOYKH II' HEeBO3MOXHO I[O6I/ITI)C}I ACCUMMWJIAOMHM  BCCX

TEIJION30bITKOB NToMeleHuil. [Ipon3BoauTento 000py10BaHUs B TAKOM Cllydae
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TpeOyeTcsl 3aJ0KUTh BO3MOYKHOCTh CHMKEHUSI CKOPOCTH BpalllEHHs pOTOpa-
YTWIIM3aTOpa JUIsl CHIDKEHHS Kod(pduuneHta >(QQPEeKTUBHOCTH yTHIM3ATOpa

TCIIJIIOTHI.

8.3.2.19 Heobxomumoe 3HaueHue kod3pdumuenra 3PEGEeKTUBHOCTH
POTOPHOTO TEIJIOOOMEHHHMKA W pealbHBbI Mpolecc 00paboTKU BO3AyXa B
pacyYeTHBIA XOJOJHBIN MEepUO ] rojia ONPEesSioT YTOYHSIOMUM MOCTPOSHUEM
Ha J-d nmuarpamme.

Ot toukn B mo ¢ = 4800 kJ[X/KT OTKJIAIbIBAIOT OTPE30K Pa3HUIIBI
sHTanbu AJ = 16,5 kJ[K/Kr U CTpOSIT TOUKy [/, OTpa’karollyr MapaMeTphbl
MPUTOYHOTO BO3JyXa, HEOOXOAUMBIE Ui ACCUMUJISIIUU TEIUIOM30BITKOB
nomenieHust. Ot touku I/ ¢ mapametrpamu t, = 13,2 °C, J, = 24,5 x/[x/kr no
d =const oTkmampIBaIOT Jyd TpoIlecca HAarpeBa MPHUTOYHOTO BO3IyXa B
BO3JyXOHarpesareyie BTOporo noaorpeBa. Ha mepeceduenun ¢ orpeskom V-H
CTpOAT TOYKYy P C mapaMeTpaMu BO3JyXa Ha BBIXOJE€ W3 yTuwiau3aropa. B
paccmarpuBaeMoM mnpuMmepe Touka P jexutr Ha smHud @ =100 %, c
temneparypoir  tp =2°C, onHtamenuend Jp = 13 k/DK/Kr  clemoBaTenbHO,
MIOJIOKEHUE TOYKH Ha 0Tpe3ke V-H onpeaensaroT no J = const oT TOUku P.

[lo coorHomenuto otpe3koB ¥V-H u H-P omnpenensior TpeOyemblid
ko3 dunrieHT 3¢ HEKTUBHOCTH POTOPHOTO TEIIIOOOMEHHUKA 10 (22):

l, , 307,68
® o, 52187

=0,58

ITo u3BectHOMYy KO03(dunuenty E,, yTOYHSAIOT mapaMeTpbl BBITSHKHOIO
BO3/lyXa Ha BBIXOJIE M3 yTHiHM3aTopa (Touka V).

8.3.2.20 Ompenenstor pacxon temiotel Q,, BT, Ha HarpeB Bo3ayxa B
TEMJI000MEHHUKE BTOPOTO MOI0TpeBa 1o (23):

~1,3-30000-(24,5-13)
3,6

Q. =124000
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8.3.2.21 Tak xak paccMaTpuBaeMoe 3/J1aHUE UMEET JBa peKruMa paboThl —

THEBHOW (pabouwnii) W HOYHOW (IEXKYPHBIN), CIENyeT Y4YeCTh CHUKCHUE
TeMIIEPaTypbl BHYTPEHHETO BO3yXa B JIEKYPHOM PEXKUME U €ro BIIUSHUE Ha
paboTy cucTeMbl KOHIUIMOHHUpOBaHMs. llenpi0 HUKENpUBEIEHHOTO pacyeTa
ABIISIETCS OMPEIECICHNE MOIIHOCTH TEINIOOOMEHHHMKA BTOPOTO MOJOTpeBa AJis
oOecrieueHus «pa3orpeBay MOMENICHUN B MEPHOJl Mepexoaa OT AEKYpPHOro
pexuma K pabodemy.

TemnepaTypa BHYTPEHHETO BO3AyXa B OOCITY>KHMBAEMBIX MOMEIIECHUSIX
IpU  JIEKYPHOM DPEXKUME 3aBUCUT OT COBOKYIIHOCTH XapaKTEPUCTHUK
TEIJIOYCTOMYMBOCTH 3JaHHUSI M TEIUIOMOCTYIUIEHHM OT CHCTEMBI JEXKYpPHOTO
OTOIUICHHS 37aHus. PeanbHble mapameTpsl BHYTPEHHEN Cpellbl B 3HAYUTEIIBHOU
MEpe 3aBUCAT OT KauecTBa CTPOUTEIbHO-MOHTAXHBIX, ITyCKOHAJIaJ0YHBIX
paboT, IEHCTBUTENHHBIX TEIUIOTEXHUUYECKUX XapaKTEPUCTUK TMPUMEHIEMBIX
CTPOUTEIBHBIX MaTepHaloOB U IMp. (AKTOPOB, Y4YECTh KOTOpPBHIE B pacueTrax
HEBO3MOXHO. 110 3TOM mpHunHE 3a pacyeTHbIE TapaMeTpbl BHYTPEHHEU CPEIbl
IIOMEIICHHS CJEAyeT MPUHUMATh PACUYETHYIO TEMIEPATypy BHYTPEHHETO
BO3/1yXa, MOIJEPKUBAEMYIO CHUCTEMOW JEKypHOro ororuieHusd. llpu stom
NPUHUMAETCS, YTO OXJAXKICHHE 3JIaHUS TMPOUCXOIUT 0e3 MaccOOOMEHHBIX
MPOLIECCOB C OKPYKAKOIIEU CPEIION.

8.3.2.22 Ha J-d mmarpamme (pucynok 8.8) or Toukm B mo d = const
OTKJIQABIBAIOT JIyd IMPOIECCa OXJIAXKIAECHUA BHYTPEHHETO BO3IdyXa [0
TeMIepaTyphbl, MOJACPKUBAEMON IEKYPHBIM oToruieHuEM (1., = 12 °C). Ctpost
TOYKy BH.

Touky BH coemuHstor ¢ Toukou /. 1o ommcanHOW paHee METOIMKE
OTKJIaApIBalOT TOYkM Y’ w P nmnpu MakcuMaiabHOM  Kod(duuuente

s dexTuBHOCTH TeruoooMeHnHuka E = 0,72.
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W3 touku P ¢ mapamerpamu tp = 3,1 °C, Jp =15.,4 x/[x/xr o d = const

MPOBOAAT Jyd mpouecca 1o nepeceuenus: ¢ t, = 21 °C. Crposar Touky I c

napametpamu t, =21 °C, J,, = 33,4 xJx/Kr.
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Pucynok 8.8 — J-d amarpamma mporieccoB 00pabOTKH BO3IyXa B CHCTEME

KOHAUIIMOHWPOBAHUA C KOCBCHHBIM NCITAPUTCIIBHBIM OXJIAKACHUCM B XOHOI[HBIﬁ

NepHoJ roaa (pexUM pazorpeBa MOMEIIEHNN)

8.3.2.24 Omnpenenstot pacxoj TemioTel Q,, BT, Ha Bo3ayXxoHarpeBareinb

BTOPOTO noAorpesa 1o (23):

~1,3-30000-(33,4-15,4)
3,6

=195000

QT

[lo mnonydyeHHBIM JaHHBIM MOAOMPAIOT TEIJIOOOMEHHUK BTOPOTO
MOJIOTPEBa W pacyeT CHUCTEMbl KOHJWIIMOHUPOBAHUS BO3AyXa CUYUTACTCSH
3aBEPILICHHBIM. ¢ =100 %

8.3.2.25 Ilo 3aBepuieHUIO pasorpeBa HmomMelneHui (u3 ycnosus ty, =t, =
21 °C) cucteMy KOHAWITMOHHPOBAHUS BO31yXa Ha MEPUOJ HEMOJHOMN 3arpy3Ku
3naHusl (B yTpeHHUE 4Yachl U B OyJaHHE JHM) IeJecoo0pa3sHO MEepeBOIUTh Ha
PEXKUM CHIDKEHHOW MPOU3BOAMTENIBHOCTH MO BO3AyXy. [ns storo ciemyer
MpeayCMaTPUBATh CHHXPOHHOE IIABHOE PETYIMPOBAHUE 00OPOTOB IPUTOYHOTO
U BBITSDKHOIO BEHTWIATOpPOB 10 curHainy pgatunka CO,; B BBITSKHOM
Bo3AyxoBoje. CHuxeHue pacxona Bo3ayxa no CO, cremyer orpaHuyMBaTh
CUTHAJIOM OT JJaTYMKa TEMIIEPaTyphbl B BHITSHKHOM BO3/1yXOBOJIE, OTBEUYAIOIIETO
3a MOJAJAEpX aHUE TPOEKTHOM TeMmmepaTrypbl BHYTPEHHETO BO3/AyXa B

O6CHy>KI/IBaeMBIX IIOMCIICHUAX.

9 Cucrema KOHIMIMOHNPOBAHMS BO3/1yXa c

ABYXCTYIICHYATBHIM HCHHAPUTEC/IBHBIM OXJIAKICHUEM

9.1 Omnucanue CUCTEMbI

9.1.1 Cucrembl KOHAMIMOHUPOBAHUS BO3AyXa C JIBYXCTYNEHYAThIM
UCHApUTEIbHBIM OXJIAXKACHUEM CIIEAyeT MPUMEHATh B ClyyasxX, Korjaa
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Tpedyercs Oosee riy0okoe (10 CpaBHEHHUIO C MCIAPHUTEIBHBIM U KOCBEHHBIM
UCTIAPUTEIHHBIM OXJIAXKICHUEM) OXJIKIECHHE MPHUTOYHOTO BO3ayxa. Takike
nanHass CKB mo3Bosisier 6oJjiee TOUHO peryJMpoBaTh MapaMeTphl BO3yxa Ha
BBIXO/I€ U3 MPUTOYHON YCTAaHOBKHU.

9.1.2 OxnaxneHue BO3IyXa B JAHHOM CXEME OCYILECTBISIOT B JIBE
CTYIICHHU:

- OXJIaX/IEHHE KOCBEHHO-UCIIAPUTEIbHBIM METOIOM;

- OXJIaXJICHUE TIPSIMBIM UCTIAPUTEITHHBIM METOIOM.

9.1.3 IlepByro  cTymeHb  OCYIIECTBISIOT B  PETCHEPATHBHBIX,
MJIACTUHYATHIX YTUIU3AaTOpax WM B TOBEPXHOCTHBIX TETUIOOOMEHHHKAX
MIPOMEXYTOUYHBIM TEIJIOHOCUTENIEM C TMOMOIIBI0 BCIIOMOTaTEbHOTO TIOTOKA
BO3/IyXa.

9.1.4 Btopyro CTYIICHb OCYILIECTBIISIIOT B annabaTUIeCcKux
YBITOKHUTEISX.

9.1.5 TpeboBaHusi K BCIOMOTaTEIbHOMY IOTOKY BO3[yXa M MPOBEPKE
paboThl CHCTEMBI B XOJOIAHBIN MEPHOJ] TOAa aHATIOTUYHBI CXeME C KOCBEHHBIM
UCTIAPUTEIHHBIM OXJIAXKICHUEM.

9.1.6 BapuaHTBl WCIOJHEHHS CUCTEM KOHIUITMOHHPOBAHUS BO3AYyXa C
JIBYXCTyMEeHYaThIM  oxJaxaeHneM aHamormuubl CKB ¢ kKocBeHHBIM

UCHIApUTEIBHBIM OXJIAKICHUEM U MIPUBEACHBI HAa pUcyHKax 9.1 — 9.3,
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Obcapubaente nomeweHus

1 — xjamaH Hapy>KHOTO BO3/ayXa; 2 — BO3IYIIHBIA (PuiIbTp (IPUTOYHBIA BO3AYX); 3,4 —
KJIanmaHbl OOBOJAHOTO KaHala; 5 — IUIACTUHYATHIA TETUIOOOMEHHUK «BO3JIYyX-BO3IyX»; 6 —
annabaTuyecKuil yBIAXKHUTENb (BBITSOKHOM BO3/1YyX); 7/ — BO3AYIIHBIA (UIBTP (BBITSDKHOU
BO3/IyX); 8 — BO3ayxXoHarpeBareib (IPUTOYHBIN BO3AYX); 9 — annabaTuuecKuil yBIaXHUTETh

(mputouHsIi Bo3ayX); 10 — MeCTHBIN JOBOTUNK

Pucynok 9.1 — [puHIMNuaneHas cxema CHCTeMbl KOHJIUIIMOHUPOBAHUS BO3IyXa C
JIByXCTYIIEHYaTbIM UCIIAPUTEIIbHBIM OXJIAXKICHUEM C IUIACTUHYATHIM

TEMII000MEHHUKOM «BO3J1yX-BO3J1YX»
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ODbeapwuBaembe nomeienus

1 — kimana" Hapy)XHOTO BO31yXa; 2 — BO3IYWIHBIA (GuIbTp; 3 — BO3AyXoHarpesarenb |
nmogorpera; 4 — TEMJIOOOMEHHMK-YTUIIU3ATOP; S5 — aaua0daTHYeCKUW YBIQKHUTENb, 6 —

BBITSDKHAsE YCTaHOBKA; / — TPaJAMpHS OTKPHITOrO THMa 0Oe3 BEHTHIATOpa; 8 — MECTHBIN
JIOBOJIYMK
Pucynoxk 9.2 — [IpuHnunuaibHas cxema CUCTEMbI KOHAUITMOHUPOBAHUS BO3AyXa C

ABYXCTYIICHYATBIM UCITAPUTCIIBHBIM OXJIAKACHUCM C IIPOMCEKYTOYHBIM

TCIINIOHOCHUTCIICM
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Obcrrubaempe noMeweHus

1 - iamaH Hapy>XKHOTO BO31yXa; 2 — BO3IYIIHBIA (UILTP (MIPUTOYHBIA BO3IYyX); 3 —
POTOPHBIN yTUIM3aTOp; 4 — BO3JIyXOHArpeBaTelb, 5 — aauabdaTUYECKUW YBIAKHUTEIH
(mpUTOYHBIA BO3AYX); 6 — BO3AYIIHBIA (QUIBTP (BBITSDKHOM BO3AYX); 7 — anuabaTudecKui

YBIIQKHUTEIND (BBITSDKHOM BO3/1YX); 8 — MECTHBIN TOBOTYHK

Pucynok 9.3 — [IpuHnunuanbHas cxema CUCTeMbl KOHAUIIMOHUPOBAHUS BO3IyXa C

,Z[BYXCTYHCanTBIM I/ICl'IapI/ITeJ'IbHBIM OXJIAXKACHHUEM C pOTOpHBIM pereHepaTopOM
9.2 Mertoauka pacuera

9.2.1 VMcxoaHbIMH JaHHBIMU TSI TIPOCKTUPOBAHUS SIBJISIOTCS:
- pacyeTHBIC TEIUIO- U BIArOM30BITKH O0CITYKHBAEMOTO TOMEIICHUS;
- TpeOyeMble mapaMeTpbl BHYTPEHHETO BO3/1yXa;

- TapaMeTpbl HApY»KHOI'O BO3yXa B TEIUIBINA IIEPUOJ TOJA;
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- pacyeTHBIN BO3yX000MEH (10 HapyKHOMY BO3/1yXY) MO CaHUTapHbBIM,

100 TEXHOJIOTUYECKUM TPEOOBAHUSIM.

9.22 Ha J-d mumarpamme (pucyHok 9.4) OTKIA[BIBAIOT  TOYKH
BHYTPEHHETO B, HapyxHoro A Bo3ayxa. M3 TOYkM BHYTpPEHHEro BO3ayxa
CTPOSIT JIy4 IPOIECcca aCCUMUIISIIIUM TETIJIOBIArOM30bITKOB 110 (4).

9.2.3 U3 Toukum H HapyxHOro Bosayxa mo d =coOnst mpoBoaar ayd
mpolecca, — OTpaXarolMi  OXJAXKIACHHE  MPUTOYHOTO  BO3AyXa B
TEMJI000MEHHUKE-0XJIafuTeNae (POTOPHOM YTHIIM3ATOpE, IJIACTUHYATOM WIIU

IMOBCPXHOCTHOM T€HHOO6M€HHI/IK€).

S g
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o

=B o
=
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Ju — DHTANBIUS HApYXKHOTO BO3nyxa, kJ[K/Kr; t, — TeMmepatypa Hapyx)HOro Bo3ayxa, °C;

@y — BIQXKHOCTh Hapy>KHOTO BO31yXa; J; — DHTAJbIUS BHYTPEHHEro Bo3nyxa, KJx/kr; t; —
TeMIeparypa BHYTpeHHero Bo3ayxa, °C; @, — BIQXHOCTb BHYTPEHHEro BO3ayXa, J; —
SHTAJIBIUS MPUTOYHOTO BO3ayXa, KJK/KT; t; — Temmneparypa nputodHoro Bo3ayxa, °C; ¢ —
BJIAJKHOCTb TPUTOYHOTO BOB,Z[yXEl; Jp — OHTAJIbIUA MNPUTOYHOI'O BO3AYXa Ha BBIXOAC U3
TENI000MEHHUKa-0XJaauTens, kJx/kr; t, — TeMneparypa MpUTOYHOrO BO3/AyXa Ha BBIXOJE
u3 TGHHOO6M€HHI/IKa-OXJ'Ia,Z[I/ITe.HSI, OC; (Dp — BJIAJKHOCTH MMPHUTOYHOTO BO3AYyXa HAa BBIXOAC H3
TCHJIOOGMCHHHKa-OXHaHI/ITCHH; Jy — OHTAJIbIIUA YOAJIAEMOI0 BO3yXa BCIIOMOIaTCIIbLHOTO
IOTOKA Ha BBIXOJE M3 TEIUIOyTHIM3aTropa, KJ[K/kr; ty — TeMnepaTypa yaanseMoro BO3ayxa
BCIIOMOTI'aTCJIbHOTO IIOTOKAa Ha BBIXOJAC H3 TCINIOYTHIIM3AaTOopa, OC; (Dy — BJIAXXHOCTb
yAansieMoro BO3[yXa BCIOMOIaTeIbHOTO MOTOKAa Ha BBIXOAE M3 TEIUIOyTWiIH3aTopa, J, —
SHTANIBIIMS BO3JyXa Ha BBIXOJE M3 YBIaxHUTeNs, kJ[K/Kr; t, — TemmepaTypa Bo3ayxa Ha
BBIXOJIE U3 yBIaxHUTeNd, °C; ¢, — BIaXKHOCTh BO3/lyXa Ha BBIXOJE U3 yBiaxuurens; P, IT°,
O’ — TOYKHM IPEBAPUTEIBLHOTO IOCTPOEHUS.
Pucynoxk 9.4 — Cxema mocTpoeHus MporeccoB 00pabOTKX BO31yXa B CUCTEME

KOHANIUOHUPOBAHUS BO3/]yXa C KOCBCHHBIM ABYXCTYIICHYATBIM OXJIAKACHUCM

9.24 B 3aBUCMMOCTM OT THNa HCIOJIb3YEMOTO BCIOMOraTEIbLHOTO
MOTOKA BO3/yXa (HAPY>KHBII MU BBITSX)KHOW BO3YX) CTPOSIT COOTBETCTBYIOIIMI
Jqy4d mpoliecca ainadaTUYECKOro YBIKHEHHUS BCIIOMOTATENbHOTO MOTOKa. B
Cllyyae HCIOJb30BaHUA HApyHOTO BO3JyXa B KayecTBE BCIOMOTaTEIbHOTO
MOTOKa TPeOyeMbIid PacXojl OMPEICSIOT W3 COOOpaKEHUH SKOHOMUYECKOMN
nejgecooOpazHocT.  PekoMeHayercss — mpuHUMarth  €ro B o0beme
oOpabatpiBaeMoro mputodHoro Bosayxa (£10 %). B ciayuae wucmonb3oBaHus
BBITSDKHOTO BO3JyXa €ro pacxoJ H3BECTCH U3 pacueTa BO3AyXooOMeHa
obciy:xuBaemMoro  momenieHus  (rpymmbl - nomenieHuit).  IloxOuparoT
annabaTUYeCKUil YBIAXHUTEIh C MAKCUMAJIbLHO BO3MOXKHBIM (IO TEXHUYECKUM
1 SKOHOMHYECKHUM COOOpakeHUsIM) Ko huiirieHToM 3 (PEKTUBHOCTH.

9.25 MHcxons w3 pacxoja BO3JyXa BO BCIOMOTATEIIBHOM IIOTOKE U

pacxojia Hapy>KHOTO BO31yXa, IO JaHHBIM MPOU3BOAUTENS O0O0PYIOBAHUSA,
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noadupaercss TEMJIOOOMEHHHMK  (pereHepaTUBHBIN, IJACTUHYATHIM  WIU
NOBEPXHOCTHOTO THIA), OOECHEUYMBAIOIIMNA MpU 3aJaHHBIX IapaMeTpax
HApY>KHOTO BO3JyXa M BCIOMOTAaTEIbHOTO MOTOKa (MOCJE €ro YBIaKHEHUS)
MaKCUMaJbHBIN K03 PuireHT 3¢ HeKTUBHOCTH.

9.2.6 Ilpu nmogbope TEmI000MEHHUKA CIEAYET YUUThIBATh CTOUMOCTHBIE
u MaccorabaputHbeie (akTopbl npuMeHsemoro oOopynoBanusi. He cuenyer
MPUMEHSITh TENJI000MEHHHKH, oOJagaronye Hanobosee BBICOKUM
ko3 dunreHToM 3PEGEKTUBHOCTH, HO HE MOJJIkKAIUe TPAHCIOPTHUPOBKE M
MOHTaXy CTaHJAPTHBIMU CITIOCOOAMHU.

9.2.7 PesynpraThl mogdopa 000pyAoBaHUS (TapaMEeTpbl MPUTOYHOTO
BO3/lyXa Ha BBIXOJE M3 TEIIOOOMEHHHKAa — TOuYka P, mapameTpbl BO3IyXa
BCIIOMOTATEJIbHOTO MOTOKA Ha BBIXOJE U3 YBIAKHUTENS — Touka O, mapaMeTpbl
yIagsieMoro  BO3JIyXa  BCIOMOTaTeNbHOTO  IMOTOKAa Ha  BBIXOAE U3
TEIUIOyTHWIIN3aTopa — Touka V) HaHociaT Ha J-d muarpammy. [IpoBepstor
TEIJIOBOM  OaJlaHC 1O  OXJAXJAIIEH W OXJIAKIAEMOW  CTOpOHaM
TeroooMeHHuKa. [Ipy HeoOX0AMMOCTH KOPPEKTHPYETCS Pacxo]] BO3ayXa BO
BCIIOMOTaTeJIbHOM TOTOKE.

9.2.8 U3 Touku ¢ mapameTpaMH MPUTOYHOTO BO3AyXa, BBIXOJSIIETO U3
TenaooOMeHHuka (touka P) mo t,, = const crpoAT Jsyu mpolecca
annabaTUYeCKOro  YBIQXHEHMsS  MPUTOYHOrO  Bo3ayxa. llo  mgaHHBIM
IPOU3BOAUTENSE 000PYI0BaHMS BbIOMpaeTcs ainadaTUuYecKuid yBiaaxHuTenb. Ha
Jy4ye Mpolecca CTPOST TOYKY KOHEUYHBIX MMapaMeTpoB IMPUTOYHOIO BO3IyXa
(Touka /1) Ha BBIXOJE M3 aANMabaTUUECKOTO YBIQKHUTEIS.

9.29 B 3aBUCHMMOCTM OT MECTOIOJIOKEHUSI TIOJYYCHHOM TOYKH
napaMeTpoB IMPHUTOYHOTO BO3[AyXa HAa BBIXOAEC W3 yBIaXHUTENs (touka [1)
JIeaeTcsl BBIBOJI O HEOOXOIMMOCTH TPUMEHEHHUS MECTHBIX JOBOJYMKOB JIJIS

nojiepkaHusi TpeOyeMbIX apaMeTpPOB BHYTPEHHETO BO3/lyXa B MOMEILIEHHUHU.
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9210 Ina CKB ¢  pereHepatuBHbIMH ¥  IJIJACTUHYATHIMU

TEMI000MEHHUKAMH IIpHU HCIIOJIb30BAHWH BBITAKHOI'O BO3/lyXa B KadCCTBC
BCIIOMOI'aT€JIBbHOTO IIOTOKa HCO6XOI[I/IMO IIPOU3BECTH IIPOBECPKY pa6OTBI
CUCTCMBI B XOHOI[HBIﬁ nepunoJ roga, MCETOAMKA pacucra MW IOCTPOCHUA

MPOBEPKHU KOTOpoOii puBeaeHa B 8.2.14 — 8.2.24 u Ha pucyHke 8.5.

9.3 Ilpumep pacuera cuHCTeMbl KOHAMIMOHMPOBAHHUS BO3AyXa C

ABYXCTYNICHYATBIM OXJAXKICHUCM

9.3.1 HcxoaHble TaHHBIE:

TpanchopmaTopHbIC MOACTAHIIMA HA KMHHYC» BTOPOM 3Ta)ke TOPIOBO-
Pa3BIICKATEIHPHOTO KOMILICKCA.

Iom@aap nmomMemnieHus — F = 14 Mz,

KOJIWYECTBO MOMEIeHUH — N = 12 mT.;

YcranoBieHsl TpaHCHOPMATOPHI € TOTEPSAMH XOJIOCTOTO XOJa Ha
pabouem pexxume Q = 10000 Br.

Ha ocHOBaHWM TEXHOJIOTHUECKOTO 3aJaHusi TpeOyeTcs MoIaep KaHue
TeMIiepaTypsl t, Bo3ayxa B moMelleHu: TpaHcdopmaTopa B auamnazone ot 5 °C
1o 30 °C.

PacuerHbie mapaMeTpsl HAPYKHOTO BO3AyXa:

- B XoJIoHbIH niepuon t, = munyc 28 °C; ¢, = 85%;

- B temsnii nepuon t, = 30 °C; ¢, = 40%.

9.3.2 Ilopsimok pacyera u3noxeH B 9.3.2.1 — 9.3.2.6.

9.3.2.1 Ha J-d aumarpamme (pucyHOK 9.5) OTKIaabIBalOT IMapaMeTphI
Hapy>KHOTO Bo3ayxa (Touka H) W 3agal0T MaKCHUMaIbHYIO TEMIIEpaTypy
BHYTPEHHETO BO3/lyXa B TeIUIblii nepuoa roaa t, = 30 °C.

BcnoMorarenbHbIM TOTOKOM BO3/AyXa B TEIUIbIM TNEPHOJ ToAa MPUHAT
HapyKHBIM BO3AYyX C HAadaJbHBIMHU ITapaMeTpamu Todku /. lIpenBapurenbHo

pacxoa BCIIOMOTIaTCJIbHOI'O BO3AYyXa MPHMHHUMAIOT paBHBIM pacxoay IIPUTOYHOTO
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Bo3lyxa. Tak Kak BCIIOMOTATENbHBIH TOTOK OXJIAXKJIACTCSd HCIAPUTEITHLHBIM
MmeToaoM, u3 Touku H mo t,, = const (t,, =20 °C) npoBoasaT ayu mpoiecca
aaunabaruueckoro yBiaxHeHuss (touka O°). IlpeaBaputenbHo 3amaercs
3 PeKTUBHOCTh YBIAKHUTENSA (Auamna3oH 3Hauenuit E, or 0,8 mo 0,95; B
npumepe npuniatT E, = 0,85) u, ucxoas u3 HM3BECTHOM MpPH MOCTPOECHUU
BEJIMYHMHBI oTpe3ka HO', onpenenstor jmHy otpe3ka HO no |,,=E, - |, u
nmoJTy4aroT Touky O ¢ mapaMeTpaMu BO3/ayXa Ha BBIXOJE U3 YBIKHUTEIS.

N3 toukm H mo d = CONSt OTKJIaaBIBAIOT JIyd MPOIECcCa OXJIaXKICHHS
MIPUTOYHOTO BO3/lyXa B pPEreHEpPaTUBHOM TEIIOOOMEHHHUKE (TepBasi CTyNEeHb
oxnaxaenus). Ha yiyde oTKmampIBalOT TOUKy P’ ¢ mapameTrpamu TPUTOYHOTO
Bo3ayxa t,» =21,5°C Ha BBIXOZE M3 PETCHEPATUBHOIO TEIJIOOOMEHHHUKA IPU
UJIeaJIbHOM MPOIECCE TETLI00OMEHA.

IIpu »sToM koHeuHas (uaeanbHasg) Ttemmeparypa tp, °C, OPUTOUYHOTO

BO3ayXa:

t, =t =215
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£ =247
9 =57%

|
b =21,50—b7

Pucynok 9.5 — J-d amarpamma oxJiaxJIeHHs IPUTOYHOTO BO3yXa JBYXCTYIIEHYATHIM

croco0oM (TIpeIBapUTEIHHOE MTOCTPOCHHE)

9.3.2.2 3anaror  kodhduimeHT  APPEKTUBHOCTU  pereHepaTuBHOTO
TerioooMeHHuKa (nuarna3oH 3HadeHudt Ep ot 0,5 go 0,75; B mpumepe mpuHST
Ep = 0,7). Ilo 3amannomy ko3dpdunueHty Ep ¥ KOHCTPYKTHBHO H3BECTHOM
IUIMHE oTpe3ka HP' Haxonar mimMHy otpe3ka HP IHp=Ep : IHp\ Y HAHOCST TOYKY P,
OTPAKAIOUIYI0 PEATbHO JTOCTHKUMYIO TeMIIepaTypy HPUTOYHOTO BO3JyXa Ha

BbIXOJAC H3 PCEreHcpaTuBHOIO TETJI000MECHHHUKA. HapaMCTpI)I yYAAIACMOTO
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BO3/yXa TOYKa YV, KOHCTPYKTUBHO OTKJIaAbIBaeTcst oTpeskoM OV mo d = const,

COOTBETCTBYIOIIEN OTpe3Ky HHP.

W13 touku P mo t,, = const (t,, =18,2 °C) oTkimagsIBaoT Jy4 mpolecca
UCIAPUTEIBHOTO OXJAXKIEHUS MPUTOYHOTO BO3AyXa B aaMa0aTHYECKOM
YBIQKHUTENE (BTOpas CTYNEeHb oOxJaxzaeHus). IlpeaBapurenbHO 3a7aroT
3 PEeKTUBHOCTh YBIXHUTENS (IuamazoH 3HadeHudt E; ot 0,8 mo 0,95, B
npumepe npunar E; = 0,85), mocne dero BBIUKCIAIOT JIMHY OoTpe3ka Pl u3

COOTHOIICHHA:

gt (30)

3aTeM OTKJIQJBIBAIOT TOUKY [/ ¢ mapaMmeTpaMu mpUTOYHOro Bozayxa t; =19 °C,
10J1aBacMOTr0 B IIOMEIIICHHUE.

[Ipumevanue —Tak Kak Bce JBEHAANATh TOMEIICHHH TpaHchopMaTopoB
UJCHTUYHBI, pPAcXoJ BO3[AyXa, HEOOXOAMMBINM JJs AaCCUMMISLIUU  TEIUIOM30BITKOB
paccMaTpuBaeTCs Ha MPUMEPE OJJHOTO TOMEIICHHUS.

N3 toukm I/ OTKJIAABbIBAKOT JY4Y ITPpOLCCCa aCCUMUNIIIIINN TEIION30BLITKOB
B IIOMEIICHUHU. Tak Kak B paCCMaTPUBAEMOM NPUMEPE HET BIArOBBIICICHUM, TO
Jyd TIpoIecca aCCHMUJISIMHN TEIIOM30BITKOB TPOXOJIUT BEpTUKAIbHO 1Mo d =
const. Ha mepeceuenuu nyda mpouecca ¢ 3aJaHHOM TEMIIEPATYPOH BHYTPEHHETO

Bo3nyxa t, = 30 °C cTposr Touky 5.

9.3.2.3 [lo momyyeHHOW Pa3HOCTH TeMIlepaTyp MNPUTOYHOTO U
BHYTPCHHErO BO3AyXa HaxomsT pacxon L, wm°/4, mpurounoro Bosmyxa,
HEOOXOTUMBIN SIS ACCUMUIISILIMM TEIIOM30BITKOB:

_36Q
ooty 0 O

3,6-10000

= = 2700
1,2-1,005- (30 —19)
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3 .
9.3.2.4 OmnpenensdoT NPOU3BOAUTENBHOCTh L.y, M/4, HPHUTOYHOMH

YCTaHOBKH, 0OCTYKHBAFOIIEH BCE MMOMENICHHS TPAHC(HOPMATOPOB:

L, =n-L=12-2700 =32400 |, (32)

9.3.2.5 Tlo pesynbTatam mpeaBapuUTEIbHBIX pacdyeToB (M0 3HAYCHUSM i,
@u, Luy, Ep) KOMIOHYIOT pealbHYI0 NPUTOYHYIO YCTaHOBKY, HOCIE pacyera
KOTOpPOM TMOJIy4al0T YTOYHEHHBIE TEMIIEpaTyphl MPUTOYHOTO U YIAISIEMOIO
Bo3ayxa (t,, ty), IPOM3BOIAT KOPPEKTUPOBKY PACYETOB C OTOOpakeHHEM Ha J-
d amarpamme (pucyHOK 9.6).

[IpoBepsitoT TerioBoi Oamanc, Bt, mo oxmnaxkngaromieil u oxiaxaaemMoun

CTOpPOHAM TEII000MEHHHKA 10 (popMyiie:

p.c.Ln.(tH_tP)=p-C~LH~(ty—to) (33)
3,6 3,6 ’
rac LH — pacxoz: HpI/ITOIIHOI“O Bo3ﬂyxa AJI51 ACCUMUIISIIINU

TETJION30BITKOB, pacCYMTaHHbIN 110 popmyre (31);

¢ — TEIUIOEMKOCTh Bo3ayxa, KJIxk/(kr- °C);

p — IUTIOTHOCTB BO3LYXa, KI/M’,

t, — TemmepaTtypa HapyKHOTo Bo3nyxa, °C;

t, — TeMnepaTypa NPUTOYHOIO BO3JyXa Ha BBIXOJAE U3 PETCHEPATUBHOIO
TEeNna000MeHHuKa, t, = 23,9 °C;

t, — Temmeparypa ynansemoro Bosayxa, t, = 27,6 °C;

t, — TeMnepaTypa Bo3ayxa Ha BbIXOJE U3 yBiaxuurens, t, = 21,5 °C.

1,2-1,005-2700-(30-23,9) _1,2-1,005-2700- (27,6 — 21,5)
3,6 3,6

5510 =5510
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L =21,5C

Ju — DHTaANBNUS HAPYKHOTO BO31yxa, KJK/KT; t, — Temmeparypa Hapy>KHOTO Bo3ayxa, °C; @y
— BJIQXHOCTb HAapy>KHOTO BO3AyXa, Js — DHTaJbNMA BHYTPEHHEro Bo3ayxa, KJDK/Kr; t, —
TEMIEpaTypa BHYTPEHHEro Bo3ayxa, °C; @ — BIaXKHOCTb BHYTPEHHETO BO31yXa, J; —
SHTAJIBINS MPUTOYHOTO BO3AYyXa, KJDK/KT; U, — TeMnepaTypa MpUTOYHOrO Bo3ayxa, °C; ¢y —
BI&XHOCTh IPUTOYHOIO BO31yXa, J, — DHTaJbIMA NPUTOYHOIO BO3JyXa Ha BBIXOAE W3
TemI000MEHHUKa-0XnaauTens, kJ/k/kr; t, — Temmeparypa OpUTOYHOrO BO3JyXa Ha BBIXOZE
U3 Tem1000MeHHUKa-oxnaauTend, °C; ¢, — BIaXHOCTh IPUTOYHOIO BO3/yXa Ha BHIXOZAE U3
TEMI000OMEHHUKA-0XIaUTeNs; Jy — DHTAIbNMA YAAIIEMOrOo BO3[yXa BCIIOMOraTelIbHOIO
IIOTOKA Ha BBIXOJE M3 TeIUIOyTuiu3aropa, kJ/D/Kr; ty — remmepaTypa ynansgeMoro Bo3oyXa

BCIIOMOI'aT€JIbHOT'O IIOTOKAa Ha BBIXOJAC H3 TCINIOYTHIIM3aTopa, OC; @y — BIIAXHOCTb
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yIaasieMoro BO3JyXa BCIOMOIaTeIbHOTO MOTOKA HAa BBIXOJE M3 TEIJIOYTHINW3ATOpa; J, —
SHTANIBIIUS BO3JyXa HA BBIXOJE M3 YBIakHUTENs, kJ[K/Kr; t, — TemmepaTypa BoO3ayxa Ha

BBIXOAC M3 YBJIAXKHUTCIIA, OC; @ — BJIAKHOCTBb BO3AyXa HA BBIXOJC U3 YBJIAKHUTCIIA.
Pucynok 9.6 — J-d nuarpamMma oxJaxJeHHs IPUTOYHOTO BO3AyXa JABYXCTYIECHUATHIM

crocoOoM (ITOCTPOCHHME 10 pe3yabTaTaM Mo 00pa MPUTOYHON YCTAHOBKH )

9.3.2.6 IlpousBoasT mNpoBepKy pabOThI CHUCTEMBbI KOHIAUIIMOHUPOBAHUS
BO3/yXa B XOJIOJHBII MEPUOT TOA.

N3 coobOpakeHnii SKOHOMHH TEIJIOBOW SHEPrUU B XOJOJHBIM MepHon
rojia MPUHATO MEPEKITIOYCHIE BCIIOMOTATEIHPHOTO MTOTOKA BO3IyXa C HApY>KHOTO
BO3/1yX03a00pa Ha BO3AYX, YAATSIEMBIA U3 TPaHCPOPMATOPHOTO TTOMEIICHHUSI.

[Tockonpky B TMOMEHIEHUH  TPaHC(HOPMATOPHON  OTCYTCTBYIOT
BJIArOBBIJICIICHUS, W TPUTOUYHBIM BO3AyX MpH TMOJadye B TOMEIICHHE He
YBJIQXKHSETCS, OMACHOCTh OOMEp3aHusi POTOPHOTO pereHeparopa OTCYTCTBYET.
[ToaTomMy mpoBepka pabOTHI CUCTEMBI B XOJIOJHBIN TEPHUOA TO/Ja CBOIUTCS K
ONpPENICNICHUIO TeMIlepaTypbl BHyTpeHHero Bo3ayxa t,, °C, oaHoro wus

MTOMEIICHUH Mpu paboTe CUCTEMBI BEHTHIISIIIUY TI0 (hopmyIe:

{ ot - 0Q (34)
Py L'(EP _1)

rae ty; U py — COOTBETCTBEHHO TeMIeparypa M IUIOTHOCTh BO31yXa B
PACUYETHBIN XOJIOJAHBIN MEPUOL TOAA;

Q — TEIIOMOCTYIUIEHUS OT 00OPY/IOBaHUS 32 BBIYETOM TOTEPh TEIJIOTHI
yepes Hapy>KHbIE OTpakAatoIIMe KOHCTPYKIMH, BT.

B nepBoM npubnmkeHnr MOTEPU TEIUIOTH MPUHUMAIOT PABHBIMH HYJIIO.

Onpenensitot Temnepatypy t,, °C, no (34):

{ - g 3610000 _
1,4-2700-(0,72-1)
rae: 10000 Br — »sro Temora Ui TpaHC(OPMATOPOB € MOTEPSIMHU

X0JIOCTOTO X0J1a Ha paboyem pexume (cMm. 9.3.1).
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[lotepu TEmynOTH 4Yepe3 HaAPYXKHbIE OTpPaXAArOIIMe KOHCTPYKIUU

noMeleHus: TpaHcpopmaTopa, coctaBisitoT 160 BT, mpu TtemmepaTypHOM
nepenane, °C:

t —t =6—(-28)=34.

C yyeTtoM TIOTEph TEIUIOTHI 4Yepe3 HaPYXKHBIE OTrPaXIaroNIue
KOHCTPYKIIUU TIOMEIICHHUS TpaHc(opmaropa, KOJIUYECTBO TETUIOMOCTYIUICHUHN
paBusercs (10000 — 160) Br.

[TpousBoAsST MPOBEPKY TeMIEpaTyphl BHYTpeHHETO Bo3ayxa t,, °C, mpu
MOJTyY€HHOM 3HAUYEHUH MOTEPh TEIIOTHI 10 (34):

_36-(10000-160) _

t =-28 =
1,4-2700-(0,72-1)

t, =5 °C.
[IpoBepstoT Temneparypy NpUTOYHOro Bo3ayxa t,, °C, momaBaemoro B
roMelieHue Tpaacopmaropa mno Gopmyiie:
tn:tﬂ+(t3—tﬁ—mj : (35)
p-L

3,6- (10000 —160)
14-2700

t =28+ (5,5 —(~28)- ] =-39°C

Tak xak temneparypa t, = munyc 28 °C oTHOcUTCA K TeMmIiepaType
XOJOJHOW TNSATHAHEBKH, IIOCTOSIHHBIE paboune MecTa B  IOMEIICHUU
TpaHcpopmaTopa OTCYTCTBYIOT U TEMIIEPATYpHBIM pPEXUM B IIOMEIICHUU
BBITIOJTHSETCS, TOMOJHUTENbHBIN HarpeB MPUTOYHOIO BO3/AyXa HE Tpedyercs u

pacdeT CYNTACTCA BBIITIOJIHCHHBIM.

10 Cucremsbl KOHJIULIMOHUPOBAHUS BO31yXa c

HCIIO0JIBb30BAaHUEM HU3KOIIOTCHIHUAJBHBIX HCTOYHHUKOB TCIIJIOTHI

10.1 Onucanue cucrem
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10.1.1 WcrouyHMKaMHy HU3KOMOTEHIIMATBLHOMN TEIIJIOTHI MOTYT SIBJSTHCS:

- TEIUIOTa YAAJIIeMOT0 CHCTEMaMH BBITSDKHOM BEHTWISLIMU BO3AYXa;

- TEIJIOHOCUTENb, MOJy4aeMbIi B TEIJIOHACOCHBIX YCTAHOBKAX;

- TEXHOJOTMYECKHE  HWCTOYHUKA  HHU3KOMOTCHIMATBHOM  TEIJIOTHI
(obopoTHas Boma CHUCTEM OXJIaXKIEHHUS 000pyIoBaHMs, COpPOCHl OTpabOTaHHOM
BOJIbI, UCIIOJIb3yEMOM B MMPOU3BOJCTBEHHOM IIPOLIECCE U T.I1.);

- o0parHas BOJia TEIJIOBOM CETH.

10.1.2 Cucrembl KOHIUIIMOHUPOBAHUS BO3AyXa C KCIOJIb30BAHHEM
TEIJIOThl OOpaTHOM BOJbI MPUMEHSIIOT B Ciy4ae MCIOJb30BaHUS B KauyecTBE
MCTOYHHUKA TEIMJIa CUCTEMbI IIEHTPATM30BAHHOTO TOPOJCKOTO TEIJIOCHA0KEHUS.
Hcnonbs3oBaHrne TEIIOTHI OOpaTHOM BOABI  YBEJIMYMUBAECT MPOMYCKHYIO
CHOCOOHOCTh TEIUIOBBIX CETe 3a cYeT yBenudeHus pabodero mnepemnaja
TEMIEpaTyp W  COKpallaeT  dSHEpro3arparbl Ha  TPAHCIOPTHUPOBKY
TEIJIOHOCUTEJIS.

10.1.3 TemnoHOCHUTED, BbIpa0aThIBaEMBbIi B TEIJIOHACOCHBIX
YCTAaHOBKAX, TaKXKe MPUHAMJIEKHUT K KATerOpUM HU3KOMOTEHIUAIBHOTO, T.K.
napameTpbl IPsIMOM BOJIbI COCTaBISAIOT He Bbime 60°C.

10.1.4 Tlpumenenue TEXHOJIOTUYECKUX HMCTOYHHUKOB
HU3KOMOTCHIIMALHOM  TEIMJIOTHI  JOJDKHO PAacCMaTpUBATBCS B KaKIOM
KOHKpeTHOM ciy4dae. OOGOCHOBaHHMEM JJiIi MPUMEHEHHUS TEXHOJOTHYECKHX
WMCTOYHUKOB TETUIOTHI SBJISIIOTCS ClIeAyomne (GaKkTOphI:

- CTaOWJIBHBIN 00bEM BhIpA0ATHIBAEMOU TETUIOTHI;

- HU3Kas XMMUYeCcKasi arpeCCUBHOCTh TETIOHOCUTES.

10.1.5 VYrtwimzanumo TemIoThl yAalsieMOoro BEeHTHISIIITUOHHOTO BO3/1yXa B
JAHHOM  KOHKPETHOM  Cllydae  OCYIIECTBJISIOT €  HCIOJIb30BaHHEM
MIPOMEXYTOUYHOTO TEIUIOHOCUTENS (He3aMmep3arolield BOJO-TJIMKOJIEBOM JHOO

WHOW CMECH).
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10.1.6 Bo Bcex pacCMOTPEHHBIX CJydasiX, B CBSI3U C HU3KHUMH

3HAYCHUSMH TapaMETPOB  TEIJIOHOCUTENSI HUCIONB3YIOT  TETUIOOOMEHHBIE
anmnapaTbl KOHTAaKTHOro Tumna (B YacTHOCTH, POTOPHBIE IUIACTUHYATHIE
yrunuzatopsl Teriotsl (PITYT)).

10.1.7 Ha pucynkax 10.1-10.3 mpuBeneHbl PEKOMEHIyEMbIC
npuHiunuaibieie cxembl CKB ¢ Hcnonb3oBaHMEeM HHU3KOMOTEHIIMATbHBIX
HMCTOYHHUKOB TETUIOTHI.

10.1.8 Ha pucynke 10.1 paccmorpena mpuniunuaibHas cxema CKB
MPSIMOTOYHOTO THUIMA (0€3 PEeUMPKYJIAIUU BO3JAyXa) C YTUIHU3AIUEH TETUIOThI

BBITAKHOI'O BO3QyXa.
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ey
he e

Pucynok 10.1 — Ilpsamorounas cxema 0e3 penupKyJIsaLUU
10.1.9 HarpeBanue 1 0JHOBPEMEHHOE YBIIAXKHECHHE HAPYKHOTO BO3/IyXa
ot temneparypsl (Touka H) no muaun @ = 100% 10 TOUKM pOCHl TPUTOYHOTO
Bo3ayxa (touka PIIYT) ocymectBisitor B PIIYT u peryaupyroT ¢ moMouisko
TPEeXXx00BOro KianaHa (Krl).
10.1.10 B  kauecTBe  TEIUIOHOCUTENS  MCIOJB3YIOT  PacTBOP

STUJICHTJIMKOJSI, OTOMpAIONIMi TEIUIOTY YIadseMOro BO3[AyXa C IOMOIIBIO
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IIOBEPXHOCTHOTO  BO3JAyXOOXJAIUTENs, YCTAHOBIECHHOIO B  BBITSDKHOM

YCTaHOBKE.

10.1.11 Tlo Mepe MOBBIIIEHUS SHTAJIBIIMK HAPYKHOTO BO3AyXa (TOUKH
H,, H,) tpexxonoBoii kianaH B KoHType PIIYT (K71) npukpbIBatOT 10 MOJHOIO
3aKpBITHs, KOTJA OHHTAJbIUS HApPYXKHOTO BO3JyXa JOCTUTAaeT 3HAYCHUs
SHTANBIIMU TOYKU POCHI MPUTOYHOTO BoO3Ayxa (Touka H3). B 3TOT MOMEHT
KOHAMIIMOHEP paboTaeT B MEPEXOJHOM peXuMe 0e3 MoTpeOJaeHHs TEIIOThl U
X0Jl0/1a, U TpeOyemble MapamMeTpbl BO3AyXa MOAJIEPKUBAIOT HA BBIXOJE W3
PIIVT 3a cuer agmabGaTHOTrO YBJIaKHEHUsS BO3ayxa. /[0 TOYKM MPUTOYHOTO
BO3/yXa (TOYKa B) BO3AyX HarpeBaroT B IOBEPXHOCTHOM BO3yXOHArpeBarese.

10.1.12 TIlpssmoTouHass cxeMa C UCIIOJb30BaHUEM MPEINOI0TPEeBa
(yTunm3aTopa TEeIIOThI ¢ TPOMEKYTOUHBIM TETUIOHOCUTENIEM).

10.1.13 TIlpm TaKou cxeme (pucyHok 10.2) CUCTEMBI
KOHJMIIMOHUPOBAHMS BO3AyXa paboTaroT 0e3 pelupKyISUU, MOJHOCTHIO Ha

Hapy»XKHOM BO3JyXe.
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Pucynok 10.2 — IIpsiMoTouHast cxema ¢ UCTOJIb30BaHUEM MPEANOA0TPEBA

(yTunuzaTopa ¢ mpoMeXYTOUHBIM TETNIOHOCUTEIIEM)

10.1.14 C uenbpio CHMXEHUS DYHEPTONOTPEOICHUS B XOJOAHBIM MEPUO/T
ronra B CKB mpemycmoTpena yTunmsamusi TEIUIOTHI yAalsieMOrO BO31yXa B

KOHTYpE C MPOMEXYTOYHBIM TeIJIoHOcUTeNEM (45 % pacTBOp 3TUIICHTIIUKOJIS).
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J171st HenmpepbIBHOW pabOTHI KOHIUIIMOHEPA IPUHSTA TEMIIepaTypa rIUKos ot 0
1o + 4°C, npu KOTOpOH UCKIIIOYaeTcsi oOMep3aHue TeII00OMEHHHUKA B MTOTOKE
yAaNseMoro BO3ayXa W He TpeOyeTcsi ero oTTaMBaHHME. Takoe pelIeHHe
MO3BOJISICT HATPETh HAPYKHBIN BO3yX B XOJIOAHBIN Tepuoa roaa (Touka H) mo
TOYKH |, IpH MTOCTOSTHHOM BJIarocoaepxanu d,, .

10.1.15 TIIpomecc npeaBapuTeabHOrO HarpeBaHUsl HAPYKHOTO BO3/1yXa B
KOHTYpE VYTWIH3AIMU HE PEryJupyeTcs, HO COIMPOBOXKIAETCS KOHTPOJIEM
MUHUMAJILHON TeMmeparypbl pacTBopa riaukoias MuHyc 1 °C ¢ momolbio
TpexxojmoBoro  knamaHa (Kzl) g mpenynpexiaeHus — oOMep3aHus
TErI000MEHHHUKA B MOTOKE YAAJISEMOr0 BO31yXa.

10.1.16 J[lanpHe#iiee HarpeBaHue€ W OJIHOBPEMEHHOE YBIIAXKHEHHUE
Hapy’>KHOTO BO3JlyXa OT Temmeparypsl (Touka |,) A0 TemmepaTypbl (TOYka
PIIYT) mpu ¢ = 100% ocymectsiusitor B PIIYT u perynupyioT ¢ momoibio
TPEXX00BOTO KianaHa (Kr2).

10.1.17 TIlo mepe NOBBIIIECHUS SHTAIBINU HAPYKHOTO BO3JayXa (TOUKH
H,, H,) TpexxonoBoii kianaH B KoHType PIIYT (K71) npukpbIBatOT 10 MOJHOIO
3aKpBITHSA, KOTJIAa SHTANBINA HAPYXKXHOTO BO3JyXa JOCTHTaeT 3HAYCHUS
SHTANBIIMU TOYKU POCHl MPUTOYHOTO Bo3Ayxa (Touka H3). B 3TOT MOMEHT
KOHAMIIMOHEP paboTaeT B MEPEXOJHOM peXHMe 0e3 MoTpeOJaeHHs TEIIOThl U
X0Jl0/1a, U TpeOyemble MapaMeTpbl BO3AyXa MOAJIEPKUBAIOT HA BBIXOJE W3
PIIVT 3a cuer anuabaTHOrO yBIaXHEHHS BO3IyXa.

10.1.18 Jlo Touku MPUTOYHOTO BO31yXa (TO4YKa B) BO3ayx HarpeBarT B
MOBEPXHOCTHOM BO3/yXOHarpeBarese.

10.1.19 Cxema ¢ TIOIOTPEBOM  PEIUPKYJIAIHOHHOTO  BO3IyXa

npeacraBieHa Ha pucynke 10.3.
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oD

obcamulioemme

Pucynok 10.3 — Cxema ¢ nogorpeBoM peuupKyJISIIUOHHOTO BO31yXa

10.1.20 B pacueTHbIi1 X0JIOAHBIN MEPUOJI TOJa KOHIUIIMOHED pabOTaeT ¢
IIOCTOSTHHOW PEeLMPKYJISILMEN BHYTpEHHEro Bo3ayxa B konaumdectse 50-60 % mo

O6T)CMy COOTBCTCTBCHHO HAPYXKHOTO U pCUHUPKYJLITUOHHOTO BO3aAyXaA.
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10.1.21 TIIpu cmenieHun BHYTPEHHETO BO3ayxa (Touka B) B KOJIMYECTBE

50 % c HapyXHBIM BO31yXOM (Touka H), UMEIOIINM TEMIEpAaTypy B UHTEpBaJe
ot muHyc 30 °C po munyc 20 °C, Touka CMECH OKa3bIBACTCS HUXKE KPHUBOM
HAaCBIIIEHUs] W B 30HE OTPULATENBHBIX Temmeparyp. s 3toro pexuma
PEKOMEHIyeTCsI IOJIOTPETh PELUPKYIALUOHHBIA BO31yX, YTOOBI «TOUYKA CMECH»
yljia B 30HY T[OJOXHUTEIbHBIX TEMIlepaTyp, MpH TaKOM pEUICHUU
BO3/lyXOHarpeBaTellb IOJHOCTBIO 3allMIIEH OT pa3MopakuBaHus. BennuuHa
nojiorpesa omnpenensercs rpadguuecku o J-d quarpamme.

10.1.22 TIlpu mNOBBIIIEHUH TApaMETPOB HAPYKHOTO BO3JyXa «TOYKa
CMECH» MEpEMENIAETCS BIIPABO-BBEPX, U MPU TEMIIEPATypE HAPYKHOTO BO3/ayXa
okoJ10 MuHyC 15°C cucteMa KOHIUIMOHUPOBAHUS BO3AyXa NEPEXOAUT B PEKUM
50 % peuupKyasSIMU C MOMOIIBIO BO3AYIIHOTO KianaHa Ha Hapy>KHOM BO3/1yXe
(Knl) m kimanmaHa Ha PEeHUPKYJSIMOHHOM Bo3nyxe (K7n2). Ilpu nmanbHetiiem
MOBBIIIEHUH TEMIIEPaTypbl HApPY>KHOTO BO3JyXa IOJOKEHUE BO3IYIIHBIX
KJIA[laHOB HE M3MEHAETCS, U COOTHOILIEHHWE PACXOJOB HAPYKHOIO U
PELUPKYJIALMOHHOIO BO3/1yXa HE MEHSIETCS.

10.1.23 B wunTepBayie Temmeparyp HapyXHOTO Bo3ayxa t, or MuHYC
30°C nmo wmuuyc 15°C B KOHAUIIMOHEpPE TMOAJAECPKUBAIOT TOCTOSHHYIO
TEMIIEpaTypy PEUUPKYISIIUOHHOTO BO3/1yXa, U BO3AYX C NapaMeTPaMH CMECU B
touke C noctynaer B PIIYT, rae HarpeBaeTcst U yBIaKHSETCS O TEMIEPATYPbI
9°C u @=100% (rouxka PIIYT). Ilomnepxanme mapamMeTpoB BO3ayXa
OCYUIIECTBJISIETCS. C IMOMOIIBIO TPEXXOJOBOTO KjaraHa Ha TEIMJIOHOCUTEJE B
koHtype PITYT (Kx3).

10.1.24 Tlpu panpHeWIIeM  TIOBBIIIEHUH  TEMIIEpaTypbl  Harpes
PELUUPKYJISIIMOHHOTO BO3AyXa IpeKpaliaercs, M CMEeCh HarpeBaloT U
YBIAXHAOT TOibKO B PIIYT. PerynmupoBanue napamerpoB Ha Bbixonae u3 PIIYT

OCYIIECTBIISAETCS C MOMOIIBIO TPEXXO00BOro Kianana B koHtype PITYT (Kx3).
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10.1.25 Takoii pexuM MNPOJAOJDKAIOT  JI0  IMOJHOTO  3aKPBITHS

TpexxonoBoro kmamana B PIIYT (Kz3) u mnepexoma ammapara B peXUM
aanabaTHOTO YBIIAXXHEHHUS IIPHU TEMIIEpaType MOKPOIro TepMOMETpa cMmecH ty,
9°C (rouka PIIYT). Ilpu Takoii TemmepaType KOHIUIMOHEpP paboOTaeT B
MEePEXOHBIM TIepro]; 0e3 TOoTpPeOJICHHs XOJjoJa W C HE3HAYUTEIbHBIM
noTpediaeHneM TermiIoThl. OpUEHTHPOBOYHO TAaKOM pEXUM HACTYyNaeT IMpHU
TEMIIEpaType HapyKHOTO BO3/1yxa okoio § °C.

10.1.26 MowmeHT padoThl B IEPEXOTHOM MEPHUOJIC 3aBUCUT HE TOJIBKO OT
TEMIIEpaTypbl, HO U OT OTHOCUTEIbHOM BIIAXKHOCTH HAPYXHOTO BO3yXa.
OnpenensdommM MapaMeTpoM SBIISIETCS TEMIIEpaTypa CMECH BO3J1yXa IIO
MOKpOMY TepMoMeTpy Ha Beixoze u3 PIIYT wim temneparypa BOJbI B IOAJ0HE
PIIVT.

10.1.27 Tloanepxanue TEMITepaTypbl BHYTPEHHETO BO3]lyXa
00ecreynBalOT € TOMOIIBIO BO3JYyXOHarpeBaTesisi BTOPOro IMOAOTpeBa MU
YCTaHOBJIEHHOTO TPeXX0A0Boro kianaHa (Kr4). Jlo Touku mpuTOYHOTO BO3AyXa

(Touka B) BO3yX HarpeBaroT B TOBEPXHOCTHOM BO3yXOHarpeBarese.

10.2 MeToauka pacyera CHCTEM KOHIAMIMOHUPOBAHUS BO3AyXa ¢

HCII0JIB30BAHMEM POTOPHOI'O YTHIM3ATOPA TECIJIOTHI

10.2.1 Pa3paboTka HHXEHEPHOM METOJUKM OCHOBBIBACTCS  Ha
MOJIYYCHHBIX paHee pe3ysibTaTax HWCCIASAOBaHWM, TakWX Kak Tpadudeckue
3aBUCUMOCTH  Kod(pdunmenta >OPEKTUBHOCTH POTOPHOTO  yTHIM3ATOpa
TEIJIOTBI  OT  KOHCTPYKTHUBHBIX  IapaMeTpPoOB, a TakkKe IapamMeTpoB
00pabaThIBa€MOT0 BO3AyXa M HU3KOTEMIIEPATYPHOTO TEMJIOHOCUTES.

10.2.2 Meroauka UHXXEHEPHOTO pacyeTa COCTOUT U3 Pa3JIeIoB:

- BBIOOp MPUHITUTTHATBLHOU CXEMBI ITOJJaYH TeTUTIOHOCUTEIIS;

- KOHCTPYMPOBAHHE YCTAHOBKH KOHJIUIIMOHUPOBAHUS BO3IyXa;

- MOCTpoeHue TpedyemMoro mpoiecca 00paboTKH BO3IyXa;
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pacyeT TpeOyeMbIX apaMeTpPOB TEIIOHOCUTEIS;

YTOYHEHUE CXeMbl 00paboTKH Bo3myxa Ha J-d auarpamme;

IMPpUHOUIIMAJIbHAA CXEMa aBTOMATU3allNH,;

ONpeaEICHHUE a’pOIMHAMUYECKOTO COTMPOTHUBIICHUS u
THJIPaBIMYECKOTO COMTPOTUBIICHUS B CXEME C TEIII00OMEHHUKOM.

10.2.3 BpiOOp NOpUHIUNUATLHOW CXEMbl IOJa4M  TEIJIOHOCUTEIS
npuseneH B 10.2.3.1 —10.2.3.5.

10.2.3.1 Bwibop cxembl TMOJauyud  TEIUIOHOCUTENsE  OOYCJIOBJICH
TpeOOBaHUSIMU K KauecTBY BO3AyXa M, COOTBETCTBEHHO, HAIUYHEM
TEIJIOHOCUTEIST OTpesiesieHHOro KadecTBa. CyllecTBYeT 1Be cxemMbl 00paboTKU
IPUTOYHOTO BO3/yXa!

- HarpeB BO3AyXa IPOTOYHOM HU3KOTEMIIEPATypPHOW BOJOM IHUTHEBOIO
kauectBa (PIIYTn), npencraBienHoi Ha pucyHke 10.4;

- HarpeB BO3/lyXa HU3KOTEMIIEPATYPHBIM TEINIOHOCUTENIEM, I10/IaBAEMbIM
BO BCTPOGHHBIM B TOAAOH TpyOuarbiii TemnooomenHukom (PIIYT3),

NpeaCcTaBICHHON Ha pucyHke 10.5.

AN

Bozgy

Ly A A

‘ foga f

Pucynok 10.4 — [IpunnunuansHas cxema PITY T
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Pucynok 10.5 — IlpunuunuansHas cxema PITY T3

10.2.3.2 B nepBom Bapuante (pucyHok 10.4)  TemioHOCUTEIb
HETNOCPEICTBEHHO KOHTAKTUPYET C 00pabaThIBAEMbIM BO3AYXOM, IIO3TOMY IpU
npuMeHenuu PIIYT B momemeHusx, rae MOryT HaXOAUThCA JIIOAH, B KA4E€CTBE
TEIJIOHOCUTENISI MOXKET OBbITh UCII0JI30BAHA TOJIBKO BOJIa MUTHEBOIO Ka4eCTBA.

10.2.3.3 Bo Btopoii cxeme (pucynok 10.5) TermoHocutenb mogaeTcs B
pPEKyNepaTUBHBIM TEIUIOOOMEHHUK W HE KOHTAKTHpPYeT ¢ oOpabaThiBacMbIM
BO34yXOM. TakuM 00pa3oM I0/1aBaTh B JAHHBIN TEINIOOOMEHHMK JOIYyCKAETCs
T1000W TEMIOHOCUTENb, B TOM YHCIE paccoyibl M TJIUKOIM, a TaKkKe
0TpabOTaHHOE MAcCJIO OT KOMIIPECCOPOB.

10.2.3.4 OrtpunatenbHbIM Ka4e€CTBOM IPOTOYHOU CXEMBI SIBIISICTCS
JOTIOJIHUTENbHOE ~ O0OpYyIOBaHUE — HUPKYISIMOHHBIE ~ Hacoc M Oak-
aKKyMyJIITOp, a TakKe JIONOJHUTENbHAs  BOJOMOAroToBKa. OJHAKO
3¢ (HeKTUBHOCTh HarpeBa B MEPBOIl cXeMe HECKOJBKO BBILIE, YEM B CXEME CO
BCTPOEHHBIM TEIIOOOMEHHUKOM.

10.2.3.5 Cxema cO BCTPOEHHBIM TEIJIOOOMEHHUKOM SBIIsI€TCA OoJiee
YHUBEPCAIBHOM M PEKOMEHIYETCsI K MCHOJIb30BaHUI0. TaKkyto CXeMmy BBIFOJHO

IMPUMCHATD AJI YTUIIW3alluK TCILJIOTBI OT 060p0THOF0 BOIIOCH3.6}KCHI/I$I.
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10.2.4  Ocobennoctu KOHCTPYUPOBAHUS YCTaHOBKH

KOHAMIIMOHUPOBAHUs Bo3ayxa u3noxensl B 10.2.4.1 —10.2.4.4.

10.2.4.1 KoHcTpyHpoBaHHE YCTAaHOBKHM KOHJMIIMOHUPOBAHUS BO3AyXa
(YKB) ocHOBBIBaeTCsS Ha JIOMYCTUMOW CKOPOCTH BO3AYyXa, MPOXOSIIETO Yepes3
POTOPHBIN yTHIN3AaTOp TEIOTH. CKOPOCTh BO3yXa B HaOETarolleM MOTOKE He
JI0JKHA TpeBbIIaTh 6 M/C BO M30€kKaHME BbIHOCA Kallelb B MOCIEIYIOUIUE
cekiuu YKB. HuxHen rpanunbsl CKOPOCTH HET, HO IIPU CHUIKEHHWH MOCIIEIHEN
yMeHbI1aeTcs 3p(HEeKTUBHOCTh HArpeBa MPUTOYHOTO BO3TyXa.

10.2.4.2 PIIYT umeeT nBa KOHCTPYKIIMOHHBIX MapaMeTpa:

- nuametp auckoB (PITYT330 u PITYT400);

- mmpuHa ¢pponTansHoro ceuenus PITYT (b, mm).

JlnameTp AMCKOB BBIOMPAETCS MCXOJS U3 BBHICOTHI BHYTPEHHETO CEUCHUS
YKB wu TpeOyembix mnapaMeTpoB Bo3ayxa Ha Bbixoge u3 PIYT -
s extuBHOCTh PITYT400 BoimIe, yem PITYT330.

10.2.4.3 Illupuna GpoHTANBEHOTO ceueHHs D, M, BBIOMpAETCs MCXOMIS W3

CKOPOCTH BO3/IyXa B HaOETraroIeM IOTOKe:

L

b:
36-a-v

. (36)

rae L —pacuerHbiit pacxon Bo3ayxa B YKB, m?/4;
a — Beicota QponHTansHoro ceuenus PIIYT (ma PITYT330 @ = 0,23
M, 11t PITYT400 a = 0,28 m);
V — ckopocTh B HaOeraromem notoke PITYT, m/c (ot 5 no 6 m/c);
10.2.4.4 TaGaputubeie pasmepsl PIIYT BbIOMparoTcsi, OCHOBBIBASCh Ha
NPUHIUMIIHATIBHOM CXeM€ TMOJIayd TEIJIOHOCUTENS] M PACHOJIOKEHUH MOTOpa-
penykropa (pucyHok 10.6). MoTop-peayKTop MOKET pacrojararbcsi Ha
TOpLEBOU cTOpoHe M kpeiike PITYT, otkyna:
a) yCTaHOBKa MOTOpa-peayKTopa Ha TopueBoi cropone PITYT:

A=A (4,) B=b+028 , (37)
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0) ycTaHOBKa MOTOpa-peaykTopa Ha kpbiike PITYT

A=A (4,)+01 B=b+0,09
rne A4, = 0,35, A4, = 0,425 — rabGapurnas Bwicora PIIYT330m u
PITYT400m cooTBeTCTBEHHO 0€3 yueTa MOTOpa-peayKTopa, M;
A, = 0,55, 4, = 0,625 — rabaputnas Beicota PIIYT3303 u PITYT4003
COOTBETCTBEHHO 0€3 ydeTa MOTOpa-peayKTopa, M;

A, B — rabaputhsie BbicoTa 1 rinyouHa PIIYT cooTBeTrcTBEeHHO, M.

B B
Pucynoxk 10.6 — I'aGaputHbie pazmeps PITYT

['aGaputnas qnmuna PIIYT mo xomy Bo3myxa s 000MX THUIIOPa3MEpPOB
coctaBysaeT 0,55 M.

Koneunbie rabaputhl BHIOMPAIOTCS WHAMBUIAYAJTbHO B 3aBUCHUMOCTH OT
BHYTpeHHUX pa3MepoB YKB, Bapbupys CKOpPOCTBIO BO3qyXa B HaOeraromem
MOTOKE U PACIIOJIOKEHUEM MOTOPA-PEIYKTOPA.

10.2.5 TIloctpoenue Ttpebyemoro mpoiecca o0OpabOTKH BO3IyXa
npuseneHo B 10.2.5.1 — 10.2.5.3.

10.2.5.1 IIpomecc o6padbotku B YKB cocTouTt u3 AByX 3TanoB — HarpeB B
PIIYT ot ToukM Ha4aJIbHBIX MTApaMeTPOB (TOUKa /) 10 TOUKU POCHI IPUTOYHOTO

BO31yXa (Touka P), 3aTeM HarpeB €ro B MOBEPXHOCTHOM BO3JyXOHAarpeBaTelie

(Touka [7).
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10.2.5.2 Koneunass touka HarpeBa B PIIYT (touka P) HaxomguTcs

rpadpuueckuM crocooom Ha J-d gumarpamme. IIpomecc HarpeBa B PIIVT

MPOXOAUT 10 JIMHUK HackieHus (¢ = 100%) (pucynox 10.7).

n [lpouecc HazpebBa Bo3gyxa
" 8 noBepxHocmom Bo3gyxoHazpebamene

o.l"
- 0= 100%

\ [lpouecc Hazpeba HapyxHo20
Bosgyxa 6 PIIVT

Pucynok 10.7 — IIpouiecc HarpeBa HapyKHOTO BO3/lyXa B yCTAHOBKE

KOHIUIIMOHUPOBaHus Bo3ayxa ¢ PITYT Ha J-d nuarpamme

10.2.6  Pacuer TpeOyeMbIX MapaMeTPOB TEIJIOHOCUTENS TMPUBEACH B
10.2.6.1 -10.2.6.8.

10.2.6.1 Jlns wumnxenepHoro pacuyera PIIYT yao6HO wucnonb3oBath
IIpUMEHSIEMbIE B TEXHUKE KOHJUIMOHUPOBAHUS BO3AyXa KOI(P(HUIIMEHTHI
3¢ ()EKTUBHOCTH, C TOMOIIBIO KOTOPHIX PEAIbHBIN aImapaT CpPaBHUBAETCS C
UJICATHHBIM.

10.2.6.2 Ilpornecc HarpeBaHus BO3AyXa C OTPUIATEILHON TeMIepaTypoun
IIPU €T0 HEMOCPEJCTBEHHOM KOHTAKTE C TETJIoi BoAo mpoTtekaet mo ¢ = 100%,
U Ui ONpPENENICHUs KOHEUHBIX IMapaMeTpOB BO3Ayxa Ha Bbixoje u3 PIIYT
PEKOMEHIyeTCSl MCIOIb30BaTh KO PuiueHT 3(pPeKTUBHOCTH, ONPEACTICHHBIN

o ¢opmyiie:

E = t13,1 B t32 ’ (38)
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rae i, ty, —TeMmneparypsl 00pabaThiBa€MOro BO3AyXa B Hauaje U KOHIIE

nponecca, °C;

ty1 — TeMIepaTypa BOoAbl Ha BXojie B yTuim3atop, °C.

10.2.6.3 DOddextuBrocts PITYT onpenensiercs rpadudeckum crocooom
B 3aBUCHMOCTH OT CKOpPOCTH Bo3ayxa B HaOeraromem nortoke PIIYT mo
HoMorpamme (pucyHok 10.8), B ocHOBe KoTOpoi JjexaT TrpaduyecKkue

3aBucuMocTd ko3 durmenta s3gdexruBaocTu (pucynku 10.9, 10.10).

- 1.5
| I | .
I - cxeMa ¢ TeENnooDMEHHHKOM - 14 _:_2'
2 - npoToMHAA cxXeMa / 13 Q..
= =
L 12
o
e SRR
/ d P L0 ¢
/ - 09 2
=
/ e - F 08 s
yd ~ F 07 g
g2 71 1 2 - 0.6
T g . 1 ~
%[: 5 — \\
3 >
gal:; 4 1 \\ \\
=
4 R ~ g
g 3
] 046 048 050 052 054 056 058 060 062 064 066 068 PIIVT400

041 043 045 047 049 051 053 055 057 059 061 0,63 PIIVI330

Jdbdexmuenocts PITVT, E

Pucynok 10.8 — Onpeaenenue TpeOyeMoro pacxo/ia TeIIOHOCUTEIIS
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Pucynok 10.9 — 3aBucumocts ko3 dunrenta r3¢pHeKTUBHOCTH OT K03 P PuimeHTa

opomenus PITYT

0.70

0.65
0.35

0.50

OddexTuBHOCTE, K

0.43 = —

N

0.40

0.35
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CropocTs BO3OyXA BO (PPOHTANRHOM CEMeHHH, ¥V, M/C
=0=-PII¥T330n ={=PII¥T330z =O=PIIVT400n =—A—PIIVT400=

Pucynok 10.10 — 3aBucumocts ko3 durmerTa 3pPeKTHBHOCTH OT CKOPOCTH BO3TyXa

BO (poHTAIBHOM ceueHuu PITYT
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10.2.6.4 Tlo 3amaHHBIM TemIepaTypaM BO3/AyXa Ha BXOJ€ M BBIXOJE U3

PIIYT wu mnomyyeHHbIM KO3pduieHTaM 3PQPEKTUBHOCTH PACCUUTHIBACTCS
MUHHMaJIbHAs TeMIepaTypa TEIIOHOCUTES 110 popmyIie:

tBl B tBZ
E

- (39)

ty =1,

10.2.6.5 [lanmee ompeneistoT MUHUMAJIBHBIA pacxon TerioHocuTens Gy,

KI/4, IOJTy4aeMblii ¢ ToMoIb0 kodd durmenta opomenust PITYT B, kr/kr.
G,=uG,, |, (40)

rae 4 — KOI(PPUIMEHT OpolIeHus, OmpeAensercss TIpa@uueckud 1o
HoMmorpamme (pucyHok 10.8), Kr/kr;

G; = py-Ly— MaccoBelii pacxoa oOpabaTeiBa€MOro Bo3ayxa, Kr/d;

ps — CpemHss TUIOTHOCTH O00pabaThiBaeMOTO  BO3AyXa, KI/M?
(ompenensiercs rpadudecku 1o J-d muarpamme).

10.2.6.6 Takum oOpa3om, oOIpeaeaeHbl  OCHOBHBIE  IMapaMeTpbl
TEIUIOHOCUTENA — TemIieparypa Ha Bxoze B PIIYT u ero pacxon.

10.2.6.7 Temmnepatypa TemioHOcuTendss Ha Bbixoge u3 PIIYT

OTIpe/IeIIsieTCs U3 TeII0BOro 0anaHnca mo opmymnam:

QW = QB! (41)
_ GB(JZ — ‘]1) 42
Q=2 (42)
G,C,(t, —t,2)
— w~w \tw. w ’ 43
Q, =2 (43)
rac Qe, QW — KOJIMYCCTBO TCIIOTBI BO3AYXa MW TCIINIOHOCHTCIIA

COOTBETCTBEHHO, BT;
Cw — YAeNbHas TeITIOEMKOCTh TermoHocuTes, K[ x/(kr-°C);
tw1, ftw2y — HayampHagd W KOHEYHAs TeMmIleparypa TEIJIOHOCUTENA

COOTBETCTBEHHO, °C;
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Ji1, Jo — HavanbHas W KOHEYHas PHTAJBIMS 00padaThIBAEMOI0 BO3AYyXa,

kJK/KT.

10.2.6.8 Dwuranenuu Jq, J,, KIHK/Kr, pacCUUTHIBAIOTCS 110 hopMyJie:

3=[1006+1805- 9 .t +2501. & (44)
1000 1000

rie d — BiarocoiepykaHue HACBIICHHOTO BIAYXXHOTO BO3/yXa, I/KI' CyXOTO
BO3/lyXa;

t — HayanbHAd Temmeparypa, °C.

10.2.7 YrTouHeHue cxemMbl 00pabOTKM Bo3ayxa Ha J-d nuarpamme
OCYILECTBIISIOT B coorBeTcTBMM ¢ 10.2.7.1 — 10.2.7.3.

10.2.7.1 YTOouHEeHHE CXEMBbl COCTOMT B KOPPEKTHPOBKE IapaMeTpOB
BO3/lyXa WM TEIUIOHOCUTENS, CBSI3aHHBIE C HEJIOCTaTOYHBIM HArpeBOM
obpabartbiBaemoro Bo3zayxa B PIIYT HuzkoTeMeparypHbIM TEIJIOHOCUTEIIEM.

10.2.7.2 Bapuantamu KOPPEKTUPOBKU MOTYT SBIISATHCA:

- TIOBBIIICHUE HAYaJIBHBIX MAapaMETPOB BO3yXa MyTEM HCIOJIb30BaHUS
PELUPKYIISLNHN YIATIEMOTO BO3yXa;

- TIOBBINICHUE HAYATBHON TEeMIEepaTyphl TETUIOHOCUTEIS;

- TOBBIIIEHUE PACYETHOTO PACX0/1a TEIJIOHOCUTETIS;

- BbIOOp ApYrod NPUHIMIHAIBHONW CXeMbl 00OpabOTKH BO3ayXa IyTEM
u3MeHeHus Habopa cexkuuii B YKB (cexkuus ytunmzaropa ¢ mMpoMeKyTOYHBIM
TEIJIOHOCUTENIEM, CEKIUs MPEeANnoJorpeBa, CeKLUUs BTOPOro MOJOTpeBa
BO3/1yXa).

10.2.7.3 Ilocme KOPPEKTUPOBKH CXE€Mbl OOpaOOTKHM BO3AyXa JTarbl
MOCTpOeHusl Tmporecca oOpaboTku Bo3ayxa (myHkTel 10.2.14 — 10.2.17) wu
pacueT TpeOyeMbIX MmapamMeTpoB TerioHocutens (myHkTel 10.2.18 — 10.2.26)

I[aHHOﬁ MCTOJAUKHU IMOBTOPAKOTCA.
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10.2.8 IIpunnunuanbpHas cxemMa aBToMaTu3anuu npuseaeHa B 10.2.8.1

—-10.2.8.

10.2.8.1 Ha npuHIMNUAIBHOM CXeMe OTOoOpakaloTcsl KJalaHbl U
NAaTYUKU JUId  peryanpoBanus Ttemnoornadn B PIIYT B nenTpanbHOM
KOHAMIIMOHEpe. PerynupoBaHue  MOXET  OCYIIECTBISTHCS 1O  JIBYM
HaIpaBJICHUSIM:

- U3MEHEHHE TEeMIIepaTypbl  TEIJIOHOCHTENS  IyTeM  YCTaHOBKH
TPEXXO0/I0BOI0 KJIallaHa JUisl CMEIIEHUs MOTOKOB M3 MOJAIOIIEr0o U 00paTHOTO
TpyOOIPOBOJIOB;

- HW3MEHEHHUS CKOPOCTH BpAILEHUS pOTOpa.

10.2.8.2 Ompenenenrie  a’pOJMHAMHUYECKOIO  COMPOTUBICHUS U
THJIPaBIMYECKOTO COMPOTUBIIECHUS B CXEME C TEIJIO0OMEHHUKOM.

10.2.8.3 AnspoamHamudeckoe CONPOTUBJICHUE OnpeensaeTcs
rpaduyecku (pucyHok 10.11) u He 3aBUCHUT OT NMPUHIUIIHATIBLHON cXxembl PITYT
(mpoTo4yHasi cXeMa WM CXEMa C TEIJIOOOMEHHMKOM), a JIMIIb TOJBKO OT

CKOPOCTH BO3JIyXa B HaOETaromeM MOTOKE.

250

175 /

2.5 3 3.5 4 4.5 5 5.5 6 6.5

E'JLJ]] OJHHAMAYECKOE COLPOTHRIEHHE Flﬂ, [la
—
%)
LM

CrxopocTs Bo3nyXa Bo (poHTansHOM ceveHuu PITYT, mic

Pucynoxk 10.11 — 3aBucumMocTts a3poauHamuueckoro conportusienus PITYT or

CKOpPOCTH BO31yXa BO q)pOHTaJ'IBHOM CCUCHHUHU
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10.2.8.4 T'mppaBauueckoe compotuBieHue PIIYT co BcTpoeHHBIM B

MOJJIOH TEIIOOOMEHHUKOM ompeaensercs rpaduueckun (pucyHok 10.12) u
3aBHCHUT OT CKOPOCTH JABUKEHMSI TEILIOHOCUTENS W, M/C, KOTOpasi ONpeesaeTcs
o ¢opmye:

L

73635

rae Ly =Gy / pyw— 00beMHBIH pacxo TEIIOHOCHTEIS, M3/,

W (45)

pPw — TUIOTHOCTh TETJIOHOCUTETIS, KT/M?;

>'s= 1,384-10"° M2 — cymmapHOe cedeHne TpyOOK BCTPOSHHOTO B IOIOH

TCHJIOO6MCHHI/IK3.
5 11
m
=
= g __...--""""#
1
% 7 ]
z —
S
=
=
2
]
= "
P o
2
T
= 0.6 0.8 1 1.2 1.4 1.6 1.8 2
.

CKDP OCTE TEIUTIOHOCHT 2714 B TeIUno o0MeHHHES 2 M/

Pucynoxk 10.12 — 3aBucumMocTts ruipaBiandeckoro conpotunienus: PITYT3 ot

CKOPOCTHU TCINIOHOCUTCIIA B TEII000MEHHUKE

10.2.8.5 KoucTpykiuusi  TeruiooOMEHHUKAa  MPEACTaBIseT  COOOi
3MEEBUKOBBI TEMJIOOOMEHHUK C YETHIPbMs MapajUIeNbHBIMU pAJaMH U3

ropupoBaHHOM TpyOKH 13 HEPHKABEIOIIEH CTaIH.
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10.3 IlpuMep pacyera cHCTeM KOHJAUIIMOHUPOBAHHUS BO3AyXa C

HCIO0JIb30BaAHMEM POTOPHOIO YTHJIN3ATOPA TEIJIOTHI

10.3.1 HeoOxoaummo paccuuTaTth CEKIHMIO C POTOPHBIM YTHUIHU3aTOPOM

TCIIOTHI I HCHTPAJIbHOI'O KOHAUIIMOHCPA.

10.3.2 HcxonHble NaHHBIE:

arMocepHoe naBneHue Pg,, = 99 klla;

pacxon Bo3ayxa: L, =4500 m*/4;

HavyaJbHbIE TapaMeTphl Bo3ayxa: t,; = munyc 28 °C, ¢, = 100%;
napameTpbl IpUTOYHOro Bo3ayxa: t, = +20 °C, ¢, = 40%;
TETJIOHOCUTENh: 0OpaTHas Boja TemiocHaoxkenwus ty,; = + 70 °C;

KOHCTPYKTHBHBIC MApaMETPhl LHCHTPAJIbHOIO0 KOHIHWIMOHEPA. wxh =

1260%x610 mm (pucynok 10.13).
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Pucynok 10.13 — [{eHTpaJIbHBIN KOHIULIMOHED
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10.3.3 Iopsgok pacuera npuBeaeH B 10.3.3.1 — 10.3.3.16.

10.3.3.1 IlockonpKy B KauecTBE TEIJIOHOCUTENSI MCIOIb3yeTCs BOJA HE
IMUTHEBOTO KayecTBa, TO JIsl yctaHOBKH npuHuUMaercsi PIITYT co BcTpoeHHBIM B
HOJJI0H 3MEEBUKOM.

10.3.3.2 MunumanbHas mmpuaa b, M, ¢pontamsHOro ceuenus PITYT

paccuuTbiBaeTcs 1o ¢opmyiie (36) u cocraBiisieT:

a) s PITYT3303:

__ B0 _g05~001 ;
3,6-0,23-6,0
0) s PITYT4003:
__ B0 _g4s~074 .
3,6-0,28-6,0

10.3.3.3 BuyrpeHHue  pasMepbl  ILEHTPAJIbHOIO KOHJIUIIMOHEPA
MO3BOJISIIOT UCIOJIB30BaTh TOJILKO PITYT3303 ¢ ycTaHOBKOI MOTOpa-pelykTopa
¢ Topua. Takum oOpa3oMm, MHUHUMaJIbHbIe TabapuTHbie pasmepbl PITYT3
coctaBar A=0,55wm, B=1,19 m.

10.3.3.4 BHyTpeHHsiss TayOuMHA KOHIUIIMOHEpA MO3BOJIIET YBEITUYHUTH
rabaputHeii pasmep 4 a0 1250 MM, 3TO 0OeCHEeYUT CHUKEHHUE CKOPOCTH
BO3yXa BO (DPOHTAJIBHOM CEUEHHUH, YTO B CBOIO OYEpEeAb YMEHBIIUT
a’pOJMHAMUYECKOE COTPOTUBJICHHUE anmnapara.

10.3.3.5 B utore radaputsl PITYT3303 cocTaBisioT:

A=0,55m, B=1,25m.
CkopocTh BO31yXa BO (POHTAIILHOM CEYEHHH COCTAaBUT V = 5,6 M/C.

KomnoHoBouHbIN yepTex npuBeaeH Ha pucyHke 10.14.
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Pucynok 10.14 — KomnonoBounsiit yeptex PITYT3303

10.3.3.6 Ilockonpky TOYKa HPUTOYHOTO BO3AyXa HAXOJUTCS BBIIIE
JMHUM HACBIIIEHUs, HEOOXOIUMO YCTAaHOBHUTH CEKIIMM BTOPOIO TOAOTrpEBa B
LEHTPAJbHOM KOHJUIIMOHEpE, [UIsl 3TOr0 HCIOJB3YETCsl TOBEPXHOCTHBIN

BO3/lyXOoHarpesatelb. [Ipoiiecc 00padoTku Bo3nyxa noka3an Ha pucyHke 10.15.

95



P HOCTPOM 2.15.6-2013
+20 °C, 40%

) (leoo%

_—
+6 °C, 100%

-28 °C, 100%

Pucynok 10.15 — Ilpomecc o6paboTku Bo3ayxa Ha J-d auarpamme

10.3.3.7 Takum oOpa3zom, mpouecc HarpeBanus Bo3ayxa B PIIVT
MPOUCXOJIUT OT HaYanbHOU Temmeparypsl MuHyc 28,0 °C no +6,0 °C.
10.3.3.8 Ilo momorpamme (pucynok 10.16) onpenenum ko3)PUITUESHTHI

s dekTUBHOCTU E 1 OpOILIEHUS [, KI/KT:

11=0,68, E = 0,44.
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[ 2
1 - cxema ¢ TennooOMeHHHKOM - 1.4
2 - npoToUHAA CXeMa / L 13
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046 048 050 052 054 036 038 060 062 064 066 068 PIIVI4Q)

041 043 045 047 049 0531 0533 055 057 059 061 0,63 PIIVI330

Dibdextenocts PITVT, E
Pucynoxk 10.16 — Onpenenenue korpdunuenta r3¢phekTuBHOCTH U K03 punnenTta

OpOLICHHUS
10.3.3.9 Ilo (40) HaxoguM MHHUMAJBHBIA pacxoj TeraoHocutens G,
KI/4:
Gy =0,68:4500-1,305 = 3993.
10.3.3.10 HMcxons wu3 cxembl 0OOpabOTKM BO3JyXa pPacCUHUTHIBACTCS
TpedyeMasi MUHUMaJIbHas TeMneparypa remionocurens ty;, °C, mo (39):

L= 280280600,
0,44

10.3.3.11 Dwuransnuu Ji, J, Bo3ayxa, KJ[K/KT, pacCUUTHIBAIOTCA 110 (44):
3, = (1,006 +1,805-0,2937 .10 )- (- 28,0) + 2501-0,2937 -10% = —27,448

J, = (1,006 +1,805-5,9320-10)- 6,0 + 2501-5,9320-10° = 20,936.
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10.3.3.12 KommuectBo TtemnoTel Q,, BT, pacxomyemoe Ha Harpen

BO3/yXa COCTaBIseT 1o (42):

5873-(20,936 + 27,448)
3,6

Q, = ~7893 .

10.3.3.13 U3 pacuera TeroBoro 6ananca (41) remmneparypa oOpaTHOTO

TeIIoOHOCHUTEeNs cocTaBuT ty, = 32,32°C.

10.3.3.14 TlpunuunuanbHas CcXeMa aBTOMAaTHU3allud TpUBEAEHA Ha

pucynke 10.17.

t=20,0C P=40%

e
S S
C}_ N —o
3D @Q s |
! _ s
IVWWVVV\'I
G4 F7 | 493/325¢ |
l =
fat, | 4@

L@

Pucynoxk 10.17 — ITpuHuMnuanbHas cxeMa aBTOMaTU3aIuu

10.3.3.15 TIlo rpaduky (pucynok 10.11) OIpeaesieTcs
a’poamHamudeckoe conpoTtusieHue PITY T, kotopoe cocraBnser P, = 190 Ila.

10.3.3.16 CkopocCTh TEIJIOHOCHUTEISI B TEIUIOOOMEHHHUKE W, M/C, TI0 (45)
COCTaBJISIeT:

_3993.10°
3,6-1,384.10°

10.3.3.17 Orkyaa ruapaBiaudeckoe comnpotuienue Py, , kl[la (pucyHok

10.12) cocraBnser:
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Py = 3,4 m.B.cT.=34 xl]a.

11 PexoMeHIalMU MO MOHTAKY, MCNIBITAHUAM M HaJajJKe

CUCTEM KOHAUIIHOHUPOBAHUA BO31yXa

11.1 MoHTax 000py10BaHUS BEeHTHJISIHHOHHBIX CHCTEM

11.1.1 Tlepen nocTaBKOW KOHAMIITMOHEPOB HAa OOBEKT HEOOXOIMMO
MPUHSATH 10 aKTy CAAYH-NIPUEMKH MECTO MOHTa)Ka (BEHTWISIIMOHHYIO Kamepy,
IJIOIIAJIKY U T.I1.).

11.1.2 Tlpu npuemke MOMEIICHHUS M0l MOHTaX HEOOXOIUMO MTPOBEPUTH
TOTOBHOCTb:

- (yHIaMEHTOB I10]] BEHTHJISIITUOHHBIN arperar;

- YHCTBHIX MOJIOB B KaMepe KOHIUIIMOHUPOBAHMUS;

- ITYKaTypKu u OKpacKu CTEH | ITOTOJIKOB KaMepbl
KOHJIUIITMOHUPOBAHUS;

- THUAPOU3OJISIIUU TIOJIOB;

- MOHTaXHBIX ITPOEMOB;

- OCBEIICHHUS KaMephbl 1 MECTa MOHTaXa.

11.1.3 K akry clauyu-npueMKd BEHTWISIIMOHHON KaMephl JTOKHA OBITh
MPUJIOKEHA CXeMa IreoJe3UUeCKON CheMKH C YKa3aHHWEM MPOEKTHBIX OTMETOK U
MpUBS30K (yHIAMEHTa, a Takke ero ¢akThuueckoro pacmoyiokeHus. [lopsmox
MOHTakKa KOHJIMIIMOHEPOB B BEHTUJISIIIMOHHOW KamMepe OMpeesieTCs] MPOSKTOM
npousBojicTBa padot (I1I1P). B 3aBucHMMOCTH OT BHIOpAaHHOT'O METOJIa MOHTaXa
yCTaHaBIMBACTCSI HEOOXOUMAasi MOHTaXKHasi OCHACTKAa. MUHUMAJLHBIE pa3Mephl
MOHTa)KHBIX IIPOEMOB OTIPEICIISIOTCS MPU paboueM MPOSKTUPOBAHUMU.

11.1.4 MoHTaxX KOHAUIIMOHEPOB CJEAYEeT BECTH B COOTBETCTBUHU C

CIT 73.13330.2012 vt UHCTPYKIMAMH TPEANPUITUN-U3TOTOBUTEIICH.
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11.1.5 Co6panHnble y37bl KOHIUIIMOHEPOB MOHTHPYIOTCS aBTOKPAaHOM

WM IPYTUMU MEXaHM3MaMy Wi TpucrnocoOnenusimu. Ha HynmeBod oTMeTke
KOHJIUIIMOHEPHI MOHTHPYIOT, KaK MIPaBUIIO, aBTOKpaHaMU WA
aBTornorpy3urikamu. [Ipy MOHTa»xe Ha MUHYCOBBIX OTMETKax, Ha 3Ta)kax U B
HAJICTPONKAX MCIOJB3YIOT TEIb(PEPhl UIIN CHEIIUATHHOE KO3JIOBOE YCTPOMCTRO.

11.1.6 TIlpu MoOHTaxe KOHAMIIMOHEpPA C IIOMOIILIO AaBTOKpaHa, Kak
MpaBUJIO, BHayajie MOHTUPYIOT KamMepy OpOIICHHs, a JAIbHEHUIIYI0 COOpKY
IPOU3BOJAT B 00€ CTOPOHBI OT Hee. MOHTaXX KOHAMIIMOHEPA C ITOMOIIBIO
KO3JIOBOTO YCTPOWCTBA WU Teab(depa BEACTCS OT BO3IYXONPUEMHOTO KJiarnmaHa
K BEHTWIATOPHOM cexkuuu. Ko3ioBoe yCTpOWCTBO NPENHA3HAYEHO Ui
TPAHCIIOPTUPOBAHUSI U MOHTa)Xa CEKIMM U y3J70B KOHAuIMOHEepa. OHO MOXKET
OBITH CAMOXOJIHBIM JINOO MEepPEMEIIAEMbIM C TIOMOIIBIO JIEOEAOK WM BPYUYHYIO
10 HAIIPABJISIFOIINM, YJIOKEHHBIM C 00€MX CTOPOH KOHauImoHepa. [t moabema
MU TIEpEeMEIICHUS Yy3J0B KOHJUIIMOHEpA KO3J0BOE YCTPOWCTBO OCHAIAETCS
Teab(hepoM WIN PBIYAKHOW JIEOSAKON C MEepecTaBiIsIeMbIM TPY30MOIbEMHBIM
OJIOKOM.

11.1.7 Ilpu HEBO3MOKHOCTH HCIIOJIb30BAaHUS YKa3aHHBIX MEXAHU3MOB U
MIPUCIIOCOOICHUH (HEJOCTATOYHBIC pa3Mephl KaMepbl W T.I1.) KOHIUIIHOHEPHI
MOHTUPYIOT C TIOMOIIBIO JiIe0e0K, OJIOKOB, Tajel, 3aKperiieMbIX K
CTPOUTENBHBIM KOHCTPYKIHSIM 3/IaHHUS.

11.1.8 Cexkuun KOHIUIIMOHEPOB COCIUHSIOT OOJATAMU C TMPOKJIAIKAMHU
M3 MATKOM PE3UHBI WJIN HE3AChIXAIOUIEH MACTUKHU.

11.1.9 Ilpm moapemMe OTHEABHBIX CEKIMH KOHJMIIMOHEPOB HUX
HEOOXOJIUMO CTPOTIOBaTh B YETHIPEX TOUYKAX 3a MOHTAXXHbIE KOJbIA WU

KOCBIHKH, TPEAYCMOTPEHHbIE KOHCTPYKIIMENH KOHIUIIMOHEPA.
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11.2 Ilyck, ucnbITaHMe, MOHTAKHAsli PeryJUpoBKa U cJaya

BCHTUWISAHIHOHHBIX CUCTEM B IKCILTyaTanuio

11.2.1 Bce cMOHTHUPOBaHHBIE BEHTHJISIITUOHHBIE YCTAHOBKH JI0 C/IaYl UX
B DKCILTYaTaIHMIO JTIOJDKHBI OBITh UCIIBITAHBI M OTPETYJIMPOBAHBI B COOTBETCTBUU
¢ CII73.13330, CTO HOCTPOU 2.24.2-2011, P HOCTPOM 2.15.3-2011.
MoHTakHasi pPEryJIMpOBKAa BEHTUJISIIMOHHBIX CHCTEM TMPOBOJIUTCS B IEJIAX
JIOBEJICHUSI 10 TPOCKTHBIX CIEAYIOIINX MapaMETPOB:

- TPOUW3BOJUTEIIBHOCTM W  TOJIHOTO  JAaBJIGHWs, Pa3BUBAEMOTO
BEHTHJISITOPOM;

- o0BeMa BO3IyXa, MPOXOASIIETO Yepe3 OTACIbHBIC BO3TYXOIPUEMHEIE U
BO3/IYXOBBIITYCKHbBIC YCTPOUCTBA;

- TEeMIIepaTyphl  IOAABAa€MOr0  BO3JyXa B TOJOBHOM  YYacCTKe
BO3YXO0BO/Ja (B MIPUTOYHBIX CUCTEMAX);

- OTHOCUTEJIBHOM  BJAKHOCTHM  BO3JyXa B TOJOBHOM  YYacTKe
BO3/IyXOBOJAa 3a KaMmMepodh s MPUTOYHBIX CHUCTEM, OOOpPYIOBAHHBIX
YBJIQXKHUTEJIIBHBIMU ~ YCTPONUCTBAMH, M  YCTAaHOBOK KOHJUIIMOHHPOBAHUS
BO3/yXa.

11.2.2 CreneHb HEIMJIOTHOCTEH B BO3YyXOBOJAX U JIPYTUX AJIEMEHTaX
BEHTWISIITUOHHBIX YCTAHOBOK OIPEJEsAeTCs M0 BEIWYUHE MOACOCa WM YTEUKH
BO3Ayxa. BennunHa mojcoca wiM yTEYKH BO3JyXa B BO3AYXOBOJAX M JIPYTUx
AJIEMEHTaX YCTaHOBOK (KpOME€ PYKaBHBIX (DMIIBTPOB U KJIAMIAHOB OTKJIIOUEHHBIX
OTBETBJICHUI) He JMoJbkHa mpeBbimath 10 % npu amube cetu 10 50 M u 15 %
IIPOM3BOIUTEIIFHOCTH BEHTHJIATOpPA IpH OoJbliel jiauHe cetd. [lomcochr mmm
YTE€YKH BO3JyXa B pPYyKaBHbIX GUIbTpaX ¢ KJIalMaHaxX OTKIIOYEHHBIX
OTBETBJICHUI HE JOJKHBI TPEBHINIATh BETUYMH, YKa3aHHBIX B TEXHUYECKUX

XapaKTEPUCTHKAX Ha 000pyaoBaHuUE. J[OMyCKalOTCs CIEIYIOITNE OTKIOHEHUS OT
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OpeayCMOTPEHHBIX IPOCKTOM BCJIWYMH, BBISBJIICHHBIC IIpW HCHOBITAHUU

YCTaHOBOK:

- 10 % mo oOBeMy BO3[yXa, MPOXOMSIIETO Yepe3 TOJOBHBIE YYACTKU
BO3/IyXOBOJIOB 00IIEOOMEHHBIX YCTAHOBOK BEHTIJISIIINK ¥ KOHIUITMOHUPOBAHUS
BO3/IyXa;

- 120 % 1o o6beMy BO3/yXa, MPOXOASIIETO Yepe3 BO3AyX0pa31aTOuHbIe
WJIM BO3AYXOTPUEMHBIEC YCTPONCTBA OOIEOOMEHHBIX YCTAHOBOK BEHTUJISIIUU U
KOHJIUIIMOHUPOBAHUS BO3/IYXa,

- ¥10% 1no o0beMy BO3AyXa, [OJABAEMOr0 OT  YCTaHOBOK
KOHJIUITMOHUPOBAHKS BO3yXa B TIOMEIICHHUs] 0COOOT0 Ha3HAaueHUs (KaOWHETHI,
KaOWHBI TIEPEBOAYMKOB, IYJIbTHl YNPABICHUS WU Jp.), TPEOYIOIIHME TOYHOTO
MO/I/ICPKaHUsT PACUETHBIX MapaMeTPOB BO3/yXa M 00OpYJIOBaHHBIC OJHUM WITU
JBYMS BO3TyXOpaclpeIeTUTEIbHBIMUA YCTPOHCTBAMH;

- 10 % mo o0beMy BO31yXa, MPOXOMASIIETO Yepe3 TOJOBHBIC YYACTKU
BO3/[yXOBOJIOB MECTHBIX YCTaHOBOK, a TAaK)Ke YJAISIEMOT0 MECTHBIMUA OTCOCaMH.

11.2.3 Ilpu npeaBapUTeIbHOM OCMOTpPE HEOOXOIUMO 0OpaTUTH 0c0O0e
BHUMaHUE Ha COOTBETCTBUE MPOCKTY:

- YCTaHOBJICHHOTO OOOpPYJIOBaHUs (BEHTHJIATOPOB, JIEKTPOIBUTATEIICH,
IIIKUBOB, KaJIOpU(EpOB, IIUKIOHOB U T. I1.);

- TPacCCUPOBOK M CEYECHUM BO3AYyXOBOJIOB, INIOTHOCTH WX COCIUHCHUH,
HAJINYUS TUTOMETPUIECKUX JIFOUKOB,

- YCTaHOBJICHHBIX IIMOEPOB, IPOCCEIUPYIOMHUX U OOBOJHBIX KIIAMIAHOB,
BO3MOYXHOCTh JIOCTylla K HUM U JIETKOCTh YIPABIECHUS MMM, HAJICKHOCTh WX
YCTaHOBKH Ha TIOJIOKEHUS KOTKPBITOY, «3aKPHITO» U MPOMEKYTOUHOE;

- CMOHTHPOBAHHBIX MECTHBIX OTCOCOB, YKPBITHH, MPUTOYHBIX HACAJIOK U
AYUIUPYIOUINX MaTPyOKOB;

- OrpaXKIEHUM BpallaloNINXCs YacTel BEHTUISIIUOHHOTO 000y A0BaHMUS;
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- TepMETHYECKUX IABEPEU NMPUTOYHO-BBITSIKHBIX KaMep U IPaBUIBHOCTH

UX OTKPBIBAHUS.

11.2.4 Heo06XoauMoO MPOBEPUTH COOTBETCTBUE PACIOJOXKEHUS W
MPOYHOCTH CPEJCTB KPETUICHUS! BEHTHIIALIMOHHON CETH U 000pyA0BaHUA.

1125 [Ilo mnpaBunaM TPOKIAAKA U MOHTXHBIM TMOJOXKEHUSIM
BEHTWJISILIMOHHBIX CHUCTEM CIIEIYET TAaKXE IMPOBEPUTH COCTOSHUE JIOMACTEH,
BpalleHUE M OalaHCHPOBKY KOJI€ca, BEJIMYMHY 3a30pa MEXAY KOXKYXOM U
KOJIECOM BEHTUJIITOPA, KOJMYECTBO M THUN IPUBOJAHBIX peMHEH (mpu
KJIMHOPEMEHHON Nepefade), HAINYUE CMA3KU B IOALIMIHUKAX, HAIEKHOCTh
3aKpeIJICHUs] BEHTHJISITOPA U AJIEKTPOJIBUTaTeNs HA (DyHIaMEHTaX, UCIIPABHOCTh
IIyCKOBBIX YCTPOMCTB M CTENEHb HArpeBa AJIEKTPOJABHUraTelss B pabouem
COCTOSHUM TIPU OTKPBHITBIX PETYIHUPYIOIIUX YCTPOHCTBAX, TIE€PMETUYHOCTH
MBUICOYNCTHBIX YCTPOUCTB (CKpyOOepoB, HUKIOHOB, GUILTPOB).

11.2.6 Bce oOHapyxeHHbIe JIePeKThl K Hayally HCIBITAHUM JOJKHBI
OBITh YCTPAaHEHBI, MOCJE YEro MOXKHO MPHUCTyHNaTh K HMHCTPYMEHTAJIbHBIM
3aMepam.

11.2.7 Omnucanue npuOGOpPOB AJs UCIBITAHUI BEHTUISIUOHHBIX CHCTEM
U TpaBWia TOJB30BAaHUS MMM, a TakXKe IMPaKTUYeCKHe yKa3aHusd 10
IPOU3BOJICTBY HHCTPYMEHTAIBHBIX 3aMEPOB U METOJIbI PETYIUPOBKU U3JIOKEHBI
B cnpaBouHuke «Hamanka, peryiaupoBka M 3KCIUTyaTallus CHCTEM IIPO-
MBIIIICHHOW BeHTWIISIIUW» [ 13].

11.2.8 MoHTaxXHasi peryjaupoBKa 3aBEpIIAETCS COCTABIEHUEM aKTa, B
KOTOPOM YKa3bIBalOT MPOEKTHbIE M (aKTUYECKHUE JMJaHHbIE A0 U IOCIe
PEryJIMpPOBKH, XapaKTEPUCTUKY YCTAHOBIEHHOTO 00OPYI0BaHUS, MEPOIIPUSTHUS,
NpoBeJeHHbIe Tpu  peryidpoBke. Ha  Omanke axkta  BBIYEPUYMBAIOT
AKCOHOMETPHUYECKYIO CXEMY BEHTUJISILUOHHON CHCTEMBI.

11.2.9 TIlocne MOHTaXXHOHM PEryIMpPOBKH BEHTHJISIIMOHHBIE CUCTEMBI U
YCTAaHOBKHM KOHIMIIMOHUPOBAHHUS BO3/yXa IMPOBEPSAIOT B paboyeM COCTOSHUU
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(Opokpy4HMBaKOT B TEYEHUE 7 Y), 3aTeM NPEABABISIIOT HUX K CJade B

AKCIUTyaTaITHIo.

11.2.10 TIIpm crade CUCTEM BEHTUWJISI LU 51 YCTaHOBOK
KOHJUITMOHUPOBAHMS BO3JyXa B OKCIUTyaTalldi0 MPEIBSIBISIOT CICTYIOIIYIO
JTOKYMEHTAITHIO:

- pabouue YepTeKU C MOACHUTEILHOMN 3aMMCKON U HAHECEHHBIMU HA HUX
W3MEHEHUSIMU, JOMYIIICHHBIMY TIPH MOHTaXe, U JOKYMEHTBI COTJIACOBAHUS ITUX
M3MEHEHUM (MCTIOJIHUTEIIbHBIC YEPTEXKH );

- aKThI OCBUJIETEILCTBOBAHUS CKPBITHIX paboT (mpuiioxenue B);

- macnopTa Ha 000pyJOBaHHUE;

- aKThl MOHTaXXHOW peryiaupoBku (npuioxenue I).

11.2.11 WcnbiTaHus Ha CaHUTApPHO-TUTHEHUYECKUU A(hPeKT U Hamaaka
BEHTWISAIIMOHHBIX YCTPOUCTB (OTMpEETCHHE CONEePKaHUs B BO3AyXe pabounx
MOMEIICHU BpPEIHbIX Ta30B U IMbUIM, 3aMEpbl TEMIIEpaTypbl M BIAXKHOCTH
BO3/lyXxa Ha paboymx MeCcTax ¢ BBISIBICHHUE COOTBETCTBUS COCTOSIHUS
BO3IYIIHOW  CpEIbl  JEHCTBYIONIMM  CAHUTApPHBIM  HOpPMaM)  JIOJDKHBI
MPOU3BOAUTHCS TPHU TMOJHOW TEXHOJOTMYECKOM Harpy3Ke BEHTHIIMPYEMBIX
nomerenuii (mpunoxerue b, P HOCTPOU 2.15.3-2011).

[Ilpumeuyanue —ITH HCHBITAaHUS HE BXOIIT B OOS3aHHOCTh MOHTAKHOU
opraHmauI/m N BBIIIOJIHAKOTCA HepCOHa.HOM HpOMBIH_UIeHHBIX Hpe,Z[HpI/ISITI/Iﬁ HNIJIN 3a UX CUCT

CIICHUAIN3NPOBAHHBIMHA HAJIAJOYHBIMU OpTraHU3allusAMU.
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IIpunoxenne A

(ctipaBOUHOE)

J-d anarpamma BJiaskHoro Bosayxa [12]
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IIpuinoxenue b
(cipaBouHOE)

<I)0pMa OIIPOCHOI'0 JIMCTA AJA pacdeTa nJaacTuHHYIaToro TEII000MEeHHHKA

OITPOCHBIN JIUCT

pPacYeTHBIX TTapaMeTPOB IS TT0100pa MIACTUHYATOTO TETNIOOOMEHHHUKA
b.1 CBenenud o 3akas4uke:

Komnanus:

®.N.0.

JIOIDKHOCTH KOHTAKTHOTO JIWIIA:

Anpec:

KonrtakTHbI TeNedOH: daxc:
E—mail:
Tum TermmooOMeHHNKA (HYKHOE OTMETHTH ( * ) ) Tum mportecca (Hy»XHOE OTMETHUTE ( * ) )
Paz0opHbIii macTHHYATHINA Otomnnenue
[TastHBI TACTUHYATHIN I'BC
CBapHO¥# TUTACTHHYATHIHN Tex. potiecc
Buroii Hpyroe

Heo6xoammoe KoIu4ecTBO eUHHUI] 000pYTOBaHHUS:

Enunnip: I'peromas cpena HarpeBaemas cpena
U3MEPCHHS
HaumeHoBaHue pabouux cpes
da30BbIii cOCTaB (ra3/KUIKOCTb) % BXoA \\BHXOH Bxod \\BHXOH
TerutoBas Harpy3ka kBT
MaccoBblii pacxon Kr / gac
OOBEMHBII pacxo] M°/ gac
TemnepaTypa Ha BXOZE °C
TeMmrrepaTypa Ha BBIXOJIE °C
Pabouee naBienue Ma
(00s13aTeNIbHO yKa3aTh I T'a30B)
Makc. momycTumMasi TeMIiepaTrypa °C
Makc. nonycTuMoe AaBlIeHUE ITa
JomycTuMelil iepenaj JaBICHUs
(TumpomrHAMHUYIECKOE klla
CONPOTHUBJICHUE TETNTIOOOMEHHUKA)
Coz[epxcafme 4aCTHIL MEXaHHMECKHX /1 u
mpuMeceii I 1X MaKCHMATIBHBIH MM
YCIIOBHBIH AMAMETP
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MaTepHraiam

Oco0ble TpeOOBaHUs K KOHCTPYKIINH
TETI00OMEHHUKOB U HCIIOJIb3YEMbIM

OI‘paHI/I‘{eHI/I}I 10 ra6apHTaM

b.2 JlononHuTeNnbHBIE CBEICHUS K PACUETHBIM MIapaMeTpam

Cocras cpen

Ne I'peromas cpena %, %, Ne Harpesaemas cpena %, %,
Kowmr. 00. | macc. Kowmr. 00. | Macc.

1 1

2 2

3 3
du3nYeCcKre CBONCTBA Cpe/l

En. uzmep. I'perommas cpena HarpeBaemas cpena
Bxon Brixon Bxon Brixong
Temmepatypa °C
Kunkas daza
[TnoTHOCTH Kr/m°
TemnoemMKocTh Jox/(xkr*K)
TermnonpoBoIHOCTh Bt1/(M*K)
Bszkocts cll
Temnora T/ KT
napooOpa3oBaHus
DHTaIBIN kJK/KT
l'azoo0paznas ¢aza

[TnotHOCTH Kr/m°
MonekynsapHbIi Bec KI/KMOJTb
TermnoeMKocTh Jx/(kr*K)
TertonpoBoaHOCTH Bt/(M*K)
Bszkocthb cll
Touka BeINaEeHUSA oC
pochl
OHTaNbIUsA kJK/KT
Kpurnueckoe
I[;)BJ'IGHI/IG Ma
Kpurnueckas oC
TeMIeparypa
[Ipumevanue:
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IIpuiaoxenune B

(pekoMeHnyemMoe)

(I)0pMa AKTa OCBHAECTECJIbCTBOBAHUA CKPBITBIX paﬁoT CHCTEM BCHTUJIALINHU U

KOHIII/IIH/IOHPIPOBaHI/IH B03nya
(o PJI-11-02-2006 [14])

AKT
OCBUAETEJIBCTBOBAHUSA CKPBITBIX PABOT
Ne «__» 201 1.

IIpencraBurens 3aCTpOMILMKA WM 3aKa34MKa
(Oon21CcHOCIb, (DaMUIUsA, UHUYUATbL, PEKGU3UMbI OOKYMEHMA 0 NRPeOCma8Umelbcmae)
[IpencraBuTens auia, OCYIIECTBISIONIETO CTPOUTEIHCTBO

(OonorcHOCMb, PaAMUNIUS, UHUYUATbL, PEKSU3UMbE OOKYMEHMA 0 RPeOCmAasUumeibcmee)
[IpencraBurens nuna, OCYIIECTBIAIOIETO CTPOUTENIBCTBO, IO BOIIPOCAM CTPOUTEIBLHOTO
KOHTPOJIA

(Oon21CcHOCIb, (DaMUIUA, UHUYUATbL, PEKGU3UMbI OOKYMEHMA 0 NRPeOCmA8Umelbcmae)

[IpeacraBuTens mIa, OCYIECTBISIONIETO OATOTOBKY MPOSKTHON JOKYMEHTAIIUN

(OonorcHOCIb, DaMUIUS, UHUYUATbL, PEKSU3UMbE OOKYMEHMA 0 RPeOCmAasUumeibcmee)
[IpencraBuTenb TUIA, OCYIIECTBIISFOIIETO CTPOUTENBCTBO, BBIMTOJIHUBILIETO PA0OTHI, MOICKAIINE
OCBHJIETEIIHCTBOBAHUIO

(0on21CcHOCIDb, Damunus, UHUYUATbL, PEKGU3UMbL OOKYMEHMA O
npeocmasumenvbcmee)

a TaK’KC MHBIC ITPCACTABUTCIIN JIUL, YHACTBYIOIIUX B OCBUACTCIILCTBOBAHUM:

(HaumMeHoBaHue, O0INCHOCb, YaAMUTUA, UHUYUATDL, PEKGUIUMbBL QOKYMEHMA 0 NPEOCmAasumeibcmee)
MIPOM3BEII OCMOTP PabOT, BHIMOTHEHHBIX

(Hawvzeyoeanue Jauya, ocywmecmeyisirioueco cmpoumeibCnieo, 6blNnojIHUsULIECO pa6omb1)
Y COCTaBWJIM HACTOSIIIUM aKT O HUXKECIIEAYIOIIEM:
1. K ocBUETEIbCTBOBAHUIO IPEABIBICHBI CIEAYIOIINE PaOOTHI

(HaumenoBaHue CKpbIMbIX pabom)
2. PaGoTHI BBIMIOHEHHI 110 IPOEKTHOM TOKYMEHTAIIUH
(HoMmep, Opyaue PeKeU3UmMblL YePMeNcd, HAUMEHOBAHUE NPOEKMHOU OOKYMEHMAYUU,

C8EOCHUSL O TUYAX, OCYWECMBIAIOWUX NOO2OMOBK) PA30eid NPOEeKMHOU OOKYMEeHMAayu)
3. [Ipu BBIMOJTHEHUH pabOT MPUMEHEHBI
(Haumenosanue CmpoumenbHblX MAmepuaios,

(uzdenutl) co ccolIKOU Ha cepmugpuramol uiu Opyaue O0KyMeHmbl, NOOMBEEPHCOatouue Kauecmao)
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4. IlpebsiBICHBI JOKYMEHTHI, ITOITBEP)KIAAIONINE COOTBETCTBHE PAOOT MPEIBABISIEMBIM K HUM
TpeOOBaHUSAM:

(MCI”IO]ZHume}Zbele CXeMbl U Yepmedicu, pe3ybmanibl IKCNEPmMu3s, 060]16008(11—1“1/7, Jza60pam0prlx U UHbLX
UCnvIManutl 6bln0ﬂH€HHblxpa60m, npoeeOeHHblx 6 npoyecce cmpoumelbHoco KOHmpOJZ}l.)

5. JaTer: Hadama paboT « » 201 1.

OKOHYaHUs paboT « » 201 r.

6. PaOOTHI BEITOIHEHEI B COOTBETCTBHUU C
O/KaS’bl@(lIOWlC}l HaumeHoeaHue, cmamovu

(MYHKMbL) MEXHUYECKO20 pe2iaMeHma (HOPM U NPABUT), UHBIX HOPMAMUBHBIX NPABOGLIX AKMOE,
pazoenst NPOeKMHOU OOKYMeHmayuu)
7. Pa3pemiaercst mpou3BOJACTBO MOCIEAYIOUINX PabOT 1Mo

(HaumeHnoganue pabom, KOHCMPYKYULl, Y4aCmKO8 cemell UHICEHEPHO-MEXHUYECKO20 0becneyensl)
JlonoIHUTENBHBIE CBEICHUS

AKT COCTaBIIEH B AK3EeMIUISpax.
[Tpunoxenus:

IIpencraBurens 3aCTpOMILMKA WM 3aKa34UKa
(OonxrcHoCmb, Pamuius, UHUYUATbL, NOONUCD)
[IpencraBurens nuna, OCYIIECTBIAIOLIETO CTPOUTEIHCTBO

(Oon21cHOCID, hamuus, UHUYUATbL, NOONUCD)
[IpencraBuTens auia, OCYIIECTRIAIONIETO CTPOUTEIBCTBO, IO BOIIPOCAM CTPOUTEIHLHOTO
KOHTPOJIA

(OonxrcHoCmb, Pamuus, UHUYUATbL, NOONUCD)
[IpencraBuTens auia, OCyIIECTRISIOMIErO MNOATOTOBKY MPOEKTHOM JOKYMEHTAIUN

(OondrcHoCmb, hamuius, UHUYUATbL, NOONUCD)
[IpencraBuTenb TUIA, OCYIIECTBIISIOIIETO CTPOUTENBCTBO, BBIMTOJHUBIIETO PA0OTHI, MOICKAIINE
OCBHJICTEIILCTBOBAHUIO

(OondrcHOCIb, hamuius, UHUYUATbL, NOONUCD)
[IpencraBuTenu UHBIX JTUIL:

(Oond1cHOCID, hamuusi, UHUYUATbL, NOONUCD)

(OonxrcHoCmb, amunus, UHUYUATbL, NOONUCD)

(OondrcHOCIb, Pamuus, UHUYUATbL, NOONUCD)
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Ipunoxenne I
(pexkoMeHmyeMoe)

@®opmMa AKTA UCIBITAHUS U MOHTAKHOI PeryJMpoOBKU CUCTEMbl BEHTWIALMHU
(KOHIUIIMOHUPOBAHMS BO31yXa)

AKT
HCHBITAHUS U MOHTAKHOM PETYJIMPOBKH

(HaI/IMGHOBaHI/Ie CI/ICTCMLI)

(uex, 00BEKT)

MBI, HWXXCIIOAIMUCABIINECCA, IPCACTABUTCIIN

3aKa3dyuKa

(HamMeHOBaHWE OPTaHU3AIHH, JOJDKHOCTh, (PaMITHs, UM, OTIECTBO)

TEHIOIPSTINKA

(HaI/IMeHOBaHI/Ie OopraHusanuu, J1OJKHOCTD, (l)aMI/[J'II/Iﬂ, nums, OT‘ICCTBO)

U TPEICTAaBUTENIb OpPraHU3alUH, MPOU3BOMASAINEH WCIBITAHUE U PEryJIUPOBKY CHUCTEMBI
BEHTWIALIMU

(HaI/IMeHOBaHI/Ie OopraHusanuu, J1OJKHOCTD, (l)aMI/[J'II/Iﬂ, nums, OT‘ICCTBO)

COCTaBHMJIN HaCTOSIH_II/Iﬁ aKT B TOM, YTO IIPU UCIIBITAHUH U PECTYJIIMPOBKE YCTAHOBJICHO
COOTBETCTBHC

yCTpOICTBa MPOU3BOAUTEIHHOCTH CUCTEMBI

(HamMeHoBaHUE)

tpeboBarusm CHull, mpoekra
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Ha ocHOBaHMM NaHHBIX UCTIBITAHUN M PETYIUPOBKU CHCTEMa MOKET OBITh PEAbABICHA K

MpUEMKE B SKCIUTyaTalHIo

[peacraBuressb 3aKa3zyuKa

IIpencraBuTesib reHNOAPSIAYNKA

IIpeacraBurens cyonoapsigunka

IIpencenarenan

(HauMeHOBaHUE)

(monuce)

(monuce)

(monuce)

(moamuce)
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bubaunorpadus

denepanbHbIi 3aKOH oT 23 nosiopst 2009 r. Ne 261-D3 «O6
HPHEProCcOEPEKEHUN U O MOBBIIIEHUU 3HEpPreThueckoi 3(h(HEeKTUBHOCTH
U O BHECEHHMM MW3MEHEHUW B OTIENbHbIE 3aKOHOJATEIbHBIE aKThI
Poccniickon ®enepannny»

®denepanbublil 3ak0H 0T 30 nekabps 2002 r. No 184-D3 «O texHUYecKOM
PETYJIMPOBAHUI)

®enepanpHbiii 3akoH 0T 22 wutonsg 2008 r. Ne 123-D3 «Texuudeckuii
periamMeHT o TpeOOBaHUSAX MOXKAPHOU OE30MaCHOCTH

®enepanbabiii 3akoH 0T 30 mexadbps 2009 r. Ne 384-D3 «Texuuueckwii
peryiaMeHT 0 0€30MaCHOCTH 3aHUI U COOPYKEHUID)

denepanbHbii 3ak0H 0T 30 mapta 1999 r. Ne 52-®3 «O caHuTapHo-
AMUACMHUOJIOTHYECKOM 0J1aronoiyqnuy HaceJICHUSD)

OenepanbHbii 3akoH oT 10 stHBaps 2002 r. Ne 7-d3 «O6 oxpane
OKPYXaroLIEH CpeabD)

[TocranoBnenue [IpaButensctBa PO ot 16 despans 2008 roma Ne 87 «O
COCTaBe pAa3/eJiOB MPOEKTHOM JOKYMEHTAlMH M TpeOOBaHUSAX K HUX
COJICPIKAHUIO»

[Ipukaz Munpernona Poccun ot 1 anpenst 2008 roga Ne 36 «O
[Topsinke pa3pabOTKM W COTJIACOBAHUS CHEIUATBHBIX TEXHUYECKUX
YCIIOBUM JUIsi pa3pa0OTKU TMPOEKTHOM JTOKYMEHTAllMd Ha OOBEKT
KalMUTAJIbHOTO CTPOUTETHLCTBA»

Crangapt ABOK 2.1-2008 «3manus xuible u obmecTBeHHbIe. HopMbI
BO3/lyXO000OMEHa»

CrpaBOYHMK MNPOEKTUPOBIIMKA. BEHTWISIIIMSA W KOHJIMLIMOHUPOBAHHUE

Bo3ayxa» M.Crpoituznar, 1992r
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[11]

[12]
[13]

[14]

Yuactkud [11.B. BeHTunsums, KOHIWIMOHUPOBAHUE BO3AyXa W

OTOIUIEHUE Ha NPEANPUATUAX JETKOM IpOoMbINIIeHHOCTH. — M.: Jlerkas

unayctpusi, 1980

CnpaBounoe mocooue ABOK 1-2004 «BnaxHbIif BO3TyX».

Opmuxman C.fA. CrnpaBoyHuk mo crnenuaidbHbiM paboTam. Hamanka,

PETYJIUPOBKA W SKCILUTyaTallus CHUCTCM HpOMBIHIJICHHOfI BCHTHJIAIIUHU. —

M.: - U31-Bo IuTEpaTyphl 10 CTPOUTEIBCTBY, 1962

P/111-02-2006

TpeOoBaHUs K COCTaBY U MOPSIKY BEACHUS

HCIIOJIHUTEIbHOM AOKYMCHTAIU IIpu

CTPOUTENBLCTBE, PEKOHCTPYKIIMH,
KaIUTaJIbHOM pEMOHTE O00BEKTOB
KAaIUTaJIbHOI O CTPOUTENBCTBA 51

TpeOOBaHUs, MpEeAbABISEMbIE K aKTam
OCBUJETEIBCTBOBAHUSA pabor,
KOHCTPYKIIMH, Y4aCTKOB CETE MHKEHEPHO-

TEXHUYECKOTO 00eCIICUeHUS
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OKC 91.140.30

Bun pabort: 15.4, 23.5, 24.14 no npuka3zy Muunperuona Poccun ot
30.12.2009 Ne 624

KitoueBbie cioBa: 3Hepro3P¢GeKTUBHOCTb, KOHJMLIMOHUPOBAHUE BO3/YXa,

KOCBCHHOC UCIIAPUTCIIBHOC OXJIAXKICHHUC, a,HI/Ia6aTHI)IC YBIAXKHHATCIIN, I'paaupHs
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