MHMWHOBPHAYKHN POCCHUHA

DeepajibHOE TOCYIAPCTBEHHOE OI0/IKeTHOE 00pa3oBaTe/ibHOe
yupexaeHue BhICIIero 00pa3oBaHus
«TyJbCKUH rocy1apcTBeHHbIN YHUBEPCUTET)
HNHCTUTYT rOpPHOTO A€ia U CTPOUTEIBCTBA
Kadenpa «CanurapHO-TEXHUYECKUE CUCTEMBD
VYTBepkeHO Ha 3aceaHuU Kadenpsl
«CaHUTapHO-TEXHUYECKUE CUCTEMBI)

« 12 » suBaps 2021 r., npotokos Ne 6

3aBenytomuii kadenpoit

P.A. KoBanes

METOANYECKHUE YKA3AHUA
KIIPAKTUYECKUM 3AHATHUAM

y4eOHON JUCHMIUIUHBI (MOTYJIS)

«Konouuuonupoeanue 6030yxa u xo01000cHadyiceHue»

OCHOBHOI1 MpodeccHoHANBLHOI 00pPa30BaTEIbHOI NMPOrPaMMBbI
BbICIIIET0 00pa30BaHUA — NPOrpPaMMbl DaKkajaaBpuara

10 HAMPABIICHUIO MTOATOTOBKH
08.03.01 — "Cmpoumenscmeo"

¢ npodunem
"Tennozazocnabrcenue u eenmunayus’

dopma(b1) 00yUEHHUS: OUHAs, 3A0UHASA, OUHO-3A0YHAS

Nnentuduxanmonasiii HoMep oopazoBatenbHor mporpammer: 080301-06-21

Tyna 2021 ron



Meroguyeckue yKazaHMsT K NOPAKTHYECKUM 3aHATUSAM  COCTaBJICHBI
goueHToM B.®D. PoxkoBeiM M 00CyXkaeHbl Ha 3aceganuu kadeapsl «CaHUTapHO-
TEXHUYECKUE CUCTEMBD)

npotokoi Ne 6 or« 12 » 01 2021 .

3aB. kadenpoit P.A. KoBanes

MCTOI[I/I‘ICCKI/Ie YKa3aHud K MMPAKTHYCCKUM 3aHATUAM IICPCCMOTPCHBI H
YTBCPKACHBI HA 3aCCAAHNU Ka(l)eﬂpbl ((CaHI/ITapHO-TCXHI/I‘-ICCKI/IC CHUCTCMBI»

IpOoTOKOJ Ne OT « » 20 r.

3aB. kadeapoit P.A. KoBanes

Metoauyeckne yka3zaHHsT K TPAKTUUECKUM 3aHSTUSM TEPECMOTPEHbI U
yTBEPKICHBI Ha 3aceqanuu kadenpol « CAHUTApHO-TEXHUYECKUE CUCTEMbI»

IpOTOKOJ No OT « » 20 r.

3aB. kadeapoii P.A. KoBanes




Hean ¥ 3a1a4u NPAKTHYECKHUX 3aAHATHHI

1. 3akperuieHre TEOPETUUECKUX 3HAHUM, MOTyYEeHHBIX 0 MaTepHaiaM JIEKIIUH
¥ y4eOHOMU JIUTEepaTypHhl.

2. IlpakTtudeckoe O3HAKOMJICHHWE C JEHCTBYIOIIMMHU BUIAMH WH)KCHEPHBIX
cucTeM OOIIECTBEHHBIX 3IaHUMH.

3. OBnasieHne MeToaMH Pacu€ToOB TEXHUKO-IKCIUTyaTallUOHHBIX MOKa3aTenei
paboOTHI CUCTEM U 00OPYOBAHUS M MX SKOHOMUYECKON (D (PEKTUBHOCTH.

4. OBnazieHre METOAAMHU PAcYETOB BO3IyX00OMEHA TIOMEIICHUH

5. VYmeHue  TmNpaBWIBHOTO  BBIOOpAa M TOCTPOCHUS  TPOILIECCOB
TEIUIOBIAXKHOCTHOU 00pabOTKM BO3yXa B KOHIUIIMOHEPAX

6. VYMeHue JaTh  AHAJIUTHYECKYIO  OLIEHKY  KOHCTPYKTUBHBIX U
HKCIUTYaTallMOHHBIX JOCTOMHCTB M HEAOCTATKOB JCWCTBYIONIMX WM 3aJaHHBIX
CUCTeM M O00OpYZOBaHUS HAa OCHOBE pE3yJIbTaTOB pabOThl M CAENaTh BBIBOZ O
1enecoo0pazHocTd U 3P(HEKTUBHOCTH HCHOJIB30BaHUS JTaHHBIX BUJOB CUCTEM U
000py10BaHUSI.

Ils1aH npaKkTHYeCKUX 3aHATUI

Ounas popma o0yueHus:

13‘(121 TeMbl IpaKTHYECKUX 3aHATHH
8 cemecmp
1 Opranusanusi BO31yXO00OMeHa B MOMEUIEHUSX TPaXTAHCKOTO 3[1aHUS MpU
€ro KOHAUIIMOHUPOBAHUHU
2 Pacuer TemnoBbIEICeHNI B KOHAUIMOHUPYEMBIX TOMEIIEHUSX
3 Pacuer ra3o-piaroBpl1eJ1€HUI B KOHIUIMOHUPYEMBIX TOMEIIEHUSX
4 Onpenenenue Tpedyemoit MIPOM3BOIUTEIILHOCTH CHUCTEM
KOHJMIIMOHUPOBAHU BO3/1yXa
5 [locTpoeHne mpoUEcCOB TEIUIOBIAKHOCTHOM 00pabOTKM BO3ayXa B
NPSIMOTOYHOM KOHJMIIMOHEPE B TEIUIBIA MEPUOJI TOJ1a
6 [locTpoeHne mpoUEcCcOB TEIUIOBIAKHOCTHOM 00pabOTKM BO3ayXa B
NPSIMOTOYHOM KOHAMIIMOHEPE B XOJIOIHBIN EPHOJ TOAa
7 [TocTpoenne mpoOLIECCOB TEIUIOBIAXHOCTHOW 0OOpabOTKM BO3AyXa B
KOHJAULIUOHEPE C IEPBOU PELUPKYJIISALIMEN B TEIUIBIM NIEPUOJT FOAA
8 [TocTpoenue mpoIECCOB TEIUIOBIAKHOCTHOM 00pabOTKH BO3dyXa B
KOHJAUIMOHEPE C NEPBOU PELMPKYISLIMEN B XOJIOAHBIN MIEPUOJT roAa
9 [TocTpoeHrne mpPOLECCOB TEIUIOBIAXHOCTHOW 0OpabOTKM BO3AyxXa B
KOHJULIMOHEPE C IEPBOU U BTOPOM PELUPKYJISIMEN B TEIUIBIA IEPUOJ IO
10 | IlocTpoeHue NPOLECCOB TEIUIOBIAKHOCTHOM 00pabOTKH BO3AyXa B
KOHJIUIIMOHEPE C TIEPBOM U BTOPOU PELUPKYISALIMEN B XOJIOAHBIN IEPUOJT TOJIA
11 Mertopl pacueT HOPCYHOUHBIX KaMep
12 Meroanka no0opa XoJ0AMIbHON MaIIHHbBI




3aounas ¢popma o0ydyeHust

Ne .
w/n TeMbl NPAKTHYECKUX 3aHATHI
8 cemecmp
1 Pacuer Ters0-ra3o v BIaroBbleICHHH B KOHIUIIMOHUPYEMbBIX TOMEIICHUSX
2 Omnpenenenue TpeOyemoi MPOU3BOIUTEIHEHOCTH CUCTEM
KOHJAMIIMOHUPOBAHUS BO3AyXa
3aouHas cokpameHHas popma o0yUeHHus
No .
o/ TeMbl NPAKTHYECKUX 3aHATHH
6 cemecmp
1 Pacder Ters0-ra30 v BIaroBbIJeNICHHH B KOHIUIIMOHUPYEMbIX TOMEIICHUSX
2 Onpenenenue TpedyeMoi ITPOU3BOIUTEIIBHOCTH CUCTEM
KOHJAMIIMOHUPOBAHUS BO3AyXa

OT14éT 0 npoae1anHOM padore

Otuér o mnponenaHHoi pabote odopmisgeTcs WHAUBUAYATHHO KaXKIbIM
CTYJICHTOM B T€TPaJH B CIEAYIONIEH MOCIEI0BATEIbHOCTH:

Haumenosanue pabomeul.

Llenw évinonnaemoit padomol.

Hcxoonvle oannbvie x paboTe pacyETHOr0O Xapakrepa.

Pacuémmnan yacms Wi IPUHIUTTAATBHBIC CXEMBI CUCTEM HJIH 000PYT0BaHUS
(m300pakaroTCcsl OT PyKH PYYKOU MITH KapaHIAIIoOM) C OTPEJSIICHHEM HEKOTOPBIX UX
XapaKTePUCTHK.

Bw1600 1o pesyabTaTtaM paboThI.

Kaxnas BeimonHeHHass U odopmiieHHas paboTa 3aBepiaeTcs €€ YCTHOM
3aIIATON, HA KOTOPOM CTYJEHT JODKCH MPOSBUTH 3HAHUS 1O COOTBETCTBYIOIIEMY
TEOPETUYECKOMY W MPAKTHUECKOMY pa3fieny M3ydaeMoW TUCHIUTIINHBI U TTOJTYYUTh
3a4éT 10 JaHHOM paboTe.




MeToauueckune YKazanuid K IPOBCACHUIO IPAKTHYICCKUX 3aHATHH

l. Opranmamm BO3IlyX006MeHa B MIOMECIICHUAX I'PAKIAHCKOI'0 3 IaHUS
IIPpHA €ro KOHAMIMHOHUPOBAHNHA

1. Opranuszaunusi BO31yxX000MeHa

Jns  obecrieueHus MapaMeTpoB  BO3AYIIHOM  Cpelbl  MOMEIICHUH,
YCTAHOBJICHHBIX CAaHUTApPHBIMU HOPMaMHU U TEXHOJOTUYECKUMH TpeOOBaHUSMH, B
3MaHUSIX U COOPYKEHUSIX YCTPAUBAIOT CUCTEMbl BEHTUJISIIUUA C €CTECTBEHHBIM WJIU
MEXaHWYECKUM  TMOOYXKICHUEM, CMENIaHHBIE  CHCTEMBl  JIMOO  CHCTEMBI
KOHJIMIIMOHUPOBAHUS BO3AyXa.

KonumdectBo BO3myxa, HEOOXOAUMOTO [JIsi OOECIEYCHHS HOPMHUPYEMBIX
rmapamMeTpOB BO3MYIIHON Cpelibl B pabodeil niau 00CITy)KMBaeMOW 30HE MTOMEIIECHUH,
ONPENCNISIIOT PacyeToM M3 YCJIOBUS aCCUMWISIMU H30BITKOB TEIJIa W BJIAry,
YMEHBIIICHUSI KOHIICHTPAIMI BPEAHBIX MAPOB U Tra30B JI0 JOMYCTUMBIX MPEACIIOB, a
TaK)X€ yJaJeHUs MbUIM, NOCTYNHUBUIEH B MOMENEHUS. MUHUMAIbHOE KOJUYECTBO
Hapy>KHOTO BO3/1yXa, NOJABA€MOr0 B IIOMEIICHUS CHUCTEMaMU BEHTWJISALHMU U
KOHJIMIIMIOHUPOBAHUSL BO3/yXa, PEKOMEHIYETCSd NPUHUMATh B COOTBETCTBHH C
Tabu. 1.

Ta6Jmua 1.1. MuHUMAaIBEHOE KOJIMYECTBO HApPYKHOI'O BO3yXa, I10JaBacMOro
B ITIOMCIICHUA

HOMeIlIeHI/IH WA OTACIBHBIC YYACTKH U 30HBI O6’beM IIOMCUICHUA MunnManbHOE KOJIMYECTBO
[IOMEILECHUI (y4acTka, 30HBI) Ha Hapy»HOI'O BO3/1yXa,
OAHOIo 4€JIOBCKaA, M3 IIogaBacMoIro Ha OJHOIO
JeloBeKa, MY/a
[Ipon3BOACTBEHHBIE TPHU  BO3MOXXHOCTHU <20 30
€CTEeCTBEHHOU BEHTHUJISALINHI > 20 20
(mpoBeTpuBaHuUs)

[TpousBosacTBeHHbIE  0€3  €CTeCTBEHHOU
BEHTWISILIMM (ITPOBETPUBAHMS):

a) TpH ToJaYe CHUCTEMaMU TOJBKO JIro0oii 60, HO He MeHee
Hapy>KHOTO BO3yXa OJTHOKPATHOTO OOMEHa
0) TmOpu  TPUMEHEHHH  CUCTEM ¢ BO3AyXa B | U
peUUpKYISIMUEed  NpU  pacyETHOU To xe
KPaTHOCTH BO3/yXOOOMEHa!
10 u 6onee 60, Ho He Menee 20%*)
Mmenee 10 «« o011ero Bo3ayxooOMeHa
OO11ecTBeHHBIE U IPyTUe PH BO3MOKHOCTH COOTBETCTBYIOIIUX TJIaB
€CTECTBCHHOU BEHTHUJISIIINH I'OCT 12.1.005-88
(mpoBeTpUBaHUS) CH 2.2.4.548-96
To xe, 6e3 eCTECTBEHHOH BEHTHIIAIHU To xe™)
(mpoBeTpUBaHUS)

*) Jlonyckaemces ymenvuums 0o 10% npu nodaue na oonozo pabomarowezo 6onee 120 M3/ napysrcrozo 6030yxa.

**) B spumenvuvle 3a1bl mMeampos, KuxHomeampos, knybos, Jleopyos Kynbmypul i Opyux nOMeujeHuil ¢
NPOOONANCUMENLHOCHILIO NPebbléanus ooell 00 3 u credyem nodaeams HApyx*CHbI 6030yX 6 konuuecmee 20 M/ na
00HO20 Yeno6eKa.




[logauy  MmpPUTOYHOIO BO3[lyXa  CUCTEMaMH  BEHTWISILUA U
KOHJIMIMOHUPOBAHMS BO3[yXa B IOMELIEHUS CO 3HAYUTEIbHBIMU H30BITKAMU
SABHOI'O TEIUIa, @ TAK)KE B MOMEUIEHUS], B KOTOPBIX TEIUIOBBIIEIEHUS (3HAUUTEIIbHbBIE
U HE3HAUUTEJIbHBIE) COIPOBOXKJIAIOTCS BbIIEICHUSMH BJIarM U BPEIHBIX BELIECTB,
IPOEKTUPYIOT B paOOUyIO W B 00CITYKUBAEMYIO 30HY.

Bpennble BblaeeHUs B BUJAE ra3oB, IApOB U MbUIM HEOOXOIUMO YAAIATH
HETMOCPENCTBEHHO OT MECT MX 00pa30BaHUs IMPHU MOMOIIM MECTHBIX OTCOCOB. Ilpu
BO3MOKHOCTH TIOJIHOTO yJaJ€HHsI BPEIHBIX BBIIEICHUM uyepe3 HUX MPOEKTUPYIOT
BBITSDKHYIO OOIIEOOMEHHYIO CUCTEMY BEHTWIALMH. lIpu ycTpoilcTBE BBITSKHOM
00I11e00MEHHON CUCTEMBI BEHTUJISIIIUN MECTO PACTIOIOKEHHS BBITSDKHBIX YCTPOMCTB
PEKOMEHyeTCsl BBIOMPAaTh B 3aBUCUMOCTH OT XapakTepa BpPEIHBIX BBIICICHUH,
PYKOBOJICTBYACH IaHHBIMU Ta0JI. 2.

Ta6numa 1.2. Beioop MecTa pacnoioKeHHs BBITSKHBIX YCTPONCTB

XapakTep BpEAHbIX BbLICICHUN

MecTo pacnonoKeHHUsI BBITSKHBIX YCTPOUCTB

3HaYUTENBLHEIE TCIIJIOBBIACIICHUA

BepxHss 30Ha

3HaYUTEILHEIC BJIarOBbLACJICHH A

To xe

3HAUYUTENIbHBIC BBIICICHUS TApOB U Ta30B
IpU ITUIOTHOCTH HX MEHBIIE IUIOTHOCTU
BO31yXa

Bepxnsist 30Ha uia ynanenus 2/3 odbema Bo3myxa
M HWKHIS 30HA Uil yaaneHus 1/2 oObema
BO31yXa

To KC, TIIphd IUIOTHOCTH  HX OoblIIe

IIOTHOCTHU BO3JyXa

Hwxnsist 30Ha i ynanenus 2/3 o0bema Bo3ayxa
W BEepXHss 30Ha I ynaineHus 1/2 oObema

BO3yXa

3HaYUTENbLHEIE IIBIJICBBIACIICHUA

Hixagda 3oHa

CoBMecTHOE BBIACICHUC TCILJIa U I'a30B

BepxwHsist 30Ha

CoBMecTHOE BBIACICHUC IIBIJIM M TCILJIAa OT

To xe

COCPEIOTOYEHHBIX  BBICOKOTEMIIEPATYPHBIX
HCTOYHHUKOB
Bpennbie BBIJICIICHUS B KUIBIX, | «

O6H.I€CTB€HHBIX 1 BCIIOMOTI'aTCIIbHBIX 3JaHUAX

2. TenyioBO# pesKUM MoMeleHN s

[IopsimOK  NpPOEKTHPOBAaHUS  CHCTEM  PEryJUMPOBaHUS  MUKPOKIMMATA.
[IpoekTupOBaHMs CUCTEM KOHAULMOHUPOBAHHUS MHUKPOKIMMATa COCTOUT B pacyeTe
TpeOyeMbIX TEIJIOBBIX PEKMMOB 3/1aHUS MPHU PA3IUYHBIX CIOCO0ax OOecredyeHwus.
Haxoxnenune nHaunbonee 3((PEKTUBHOIO M SKOHOMUYHOIO PEIIECHUS NPOBOIST B
TaKOW TMOCJIEI0BATENLHOCTH: 1) yCTaHaBIMBAIOT pacyeTHbIE (AOMYCTUMBIE WM
ONTUMAaJIbHbIE) BHYTPEHHUE TEIUIOBBIE YCIOBUS U TPEOYeMYyI0 UX 00€CIeYeHHOCTb;
2) ompeaendoT pacyeTHblE MapaMeTphl HAPYKHOTO KJIMMAaTa; 3) pacCUUTHIBAIOT
TEIUIONOCTYIUIEHUSI Yepe3 Hapy>KHbI€ Orpa)KIeHUsl, ObITOBBIE U TEXHOJOTUYECKHE
TEIUIO- W BJArOBBIIEICHUS U COCTaBISIOT TEIUIOBOM OamaHc mnomeuieHus; 4)
MPOBEPSIIOT PACU€TOM BO3MOXHOCTH OOecredeHusi TpeOyeMbIX BHYTPEHHUX
YCJIOBHM C MOMOUIBI0 €CTECTBEHHOIO PEXMMa IPU PA3IUYHBIX KOHCTPYKTHBHO-
IJJAHUPOBOYHBIX PEIIEHUSAX MO 3alIUTE OT NEPErpeBa M BEHTWIMPOBAHHUIO; 5) B
cirydae HEO0OX0IUMOCTHU YCTpOMCTBA CUCTEMBI PEryIpyeMOro




KOHJMILIMOHUPOBAHMS C MCKYCCTBEHHBIM OXJQXXJICHHUEM, OMNPEIEISAIOT PACUETHYIO
MIPOU3BOAUTEIIBHOCTh M PEXKHUM PErYJMPOBAHUS CUCTEMbI KOHIAMLIMOHUPOBAHUS,
o0ecreunBaroye NoAAepKaHue ONTUMAIBHBIX YCIOBUN B TOMEIICHHH.

[Ipu omnpeneneHuy TEMJIOBOIO M BIAXHOCTHOIO OaJlaHCOB IOMEIICHUS
YUUTBIBAIOT: a) IIOCTYIUIEHWE TEIUIa OT IPOU3BOJCTBEHHOr0 OOOpYyI0BaHUS,
AJIEKTPOJIBUraTeNeld, HCKYCCTBEHHOI'O OCBELICHMs, HarpeBaTeIbHbIX IPHOOpOB
OTOIUICHUS, a TAaKXKe MOCTyIUIeHHE (yJaJIeHne) TeIla OT HAarpeThiX (OXJIaKICHHBIX )
MaTepuaIoB WK NOoIy(HadpUKaTOB U OT XUMHUUECKHUX PEAKIIHil; O) BbIIEICHHUE TEIUIA
U BJaru JIOAbMH; B) NOCTyIUIEHUE (IIOTEpH) TEIUIa Yepe3 BHEUIHUE U BHYTPECHHHE
OrpakJIeHHUSI; T) MOCTYIUICHHE TEIJIa COJTHEYHON paualii 4Yepe3 CBETONPO3PAYHBIE
OrpaXI€HHs; 1) BBIIEJIECHUE WM TOIJIOIICHUE BJAark, 4TO BO MHOTHX CIIy4asX
COIIPOBOXAAETCA MOIIOLICHUEM WU BBIJCIICHUEM TEILIA.

[lepBasg yacTb pacyeTa COCTOUT B ONpPEACIICHUH MaKCUMyMa M30BITKA TeIia
WJIM TEIUIa ¥ BJIard B MMOMEUIEHUH ITPU PACUETHBIX MapaMeTpax HapyHOro BO3yXa
JUTS TEIUIOTO IEPHOJIA IO/, TAK KaK 3Ta BEJIMYMHA CITYKUT OCHOBAHHMEM JIJIsi BBIOOpA
MIPOU3BOJAUTEIILHOCTU CUCTEMbI BEHTWISIUMU WJIM KOHIWLIMOHUPOBAHMS BO3AyXa H
pacdyeToB ceTed cucTeMbl. BTopas dYacTe pacdera COCTOMT B OIPEACIICHUU
HaUMEHbBIINX U30BITKOB UM HAaHOOJIBIINX HEJOCTATKOB TEIJIa U COOTBETCTBYIOLIUX
M30BITKOB BJIard MPH PAacUETHBIX MapaMeTpax HapyKHOrO BO3AyXa JJIsl XOJOJHOTO
nepuoja roja, CayXalux i pacueTa Bo31yXooOMeHa U JUIsd pacyeTa Harpy3oK Ha
Kajopudepsl U TEMJIOCETH B 3TOT MEPUOJI TOJa.

B OonpmmHCTBE CllydaeB MpPOU3BOJUTENBHOCTh CHUCTEM BEHTWISLUU U
KOHJMIIMOHUPOBAHMS BO3/lyXa, a CJIEAOBATENIbHO, 3aTPaThl HA MX COOPYXEHUE H
AKCIUTyaTaIMIo ONPEIEISI0TCS N30bITKAMH TEIJIAa U BJIard B MOMELIEHUU.

2.1. Tens1ioBO# 0aJ1aHC MOMELIEHUS B 31aHUU

TemmonocTymieHuss B TOMEIICHUS KWIBIX W OOIIECTBEHHBIX 3MaHUIMA
CKJIQ/IIBAETCS B OCHOBHOM W3 TEIUIOMOCTYIUIGHUW OT JIOJCH, depe3 Hapy>KHBIC
orpakieHust (B TEIJIbIA TEPUOJ), OT HCKYCCTBEHHOTO OCBEIIEHHUS, OT
noTpeOasieMOr  AJEKTPUYECKOM  MOLIHOCTHM  TEXHHYECKOro  00OpyIOBaHMUS,
PaCIOJIOKEHHOTO B TIOMEIICHUH, U OT APYTHMX UCTOYHHKOB Terlia (ropsiuel MUIIH,
HArpeThIX MOBEPXHOCTEH 000pYyIOBaHUS WM Tropsiuei Bojabl u mp.) [Ipu pacuerax
JUISL  OTIpE/ICNICHUs MaKCUMaJbHOM TEIJIOBOM HArpy3Kd CJeAyeT 3aJlaBaTh
OJIHOBPEMEHHBIE TEIUIONOCTYIUIEHHUS OT BCEX UCTOYHUKOB.

Temmonorepn MOMEIIEHNs CKIAABIBAIOTCS U3 BEIWYMH: TEIJIONOTEPh 4epes
HapyXHbIE OTPaXICHHUA, TEIJIONOTeph MHPUIBTPAMA BO3AyXa Yepe3 Hapy>KHbIE
OTpaKICHMS, TETJIONOTEPh HAa HATPEB BO3/AyXa, BPHIBAIOIIETOCS B IIOMEIICHHUE Yepe3
NEPUOINICCKU OTKPhIBACMbIC HAPYKHBIC JBEPH.

Pa3HOCTh TEIIOMOCTYMJICHU W TEIJIONOTePh B TOMEIICHWH Ha3bIBACTCS
TerIon30bITKaMu  (Quss) WM TerioHeAoCcTaTKaMM  (Quey). OTH  BEJIMYMHBI
OTIPE/ICTISAIOTCA B Pe3yJIbTaTe COCTaBJICHUS YPaBHEHHUS TEIUIOBOTO OaaHca.

VYpaBHeHHe TeEIJIOBOro OajlaHca TNPEACTaBIsieT CoOOM CyMMy BCexX
TETJIONIOCTYIUICHU W TEIUIONOTEPh MOMEIIEHUS, KOTopasi MO 3aKOHY COXpaHEHUS
SHEPTUU POBHA HYJIIO:



pX QHOCT -2 QHOT :01 (21)
rae £ Quocr— CyMMa TEIUIONOCTYTUICHUN B TIOMEIICHUE;
Y Quor— CyMMa TEIUTOTIOTEPH TTOMEIICHHUS.
Bemmunab! Quuse M Qyuey HAXOAAT 11O hOpMyTIaM
QI/I36: p) QHOCT -2 QHOT > 0, (22)
QHC)I: Z QHOT '2 QHOCT < O (23)

B mnepBoMm ciiydyae posib BEHTWISALMM 3aKJIOYACTCd B ACCUMUWISALIMHU
U30BITOYHOTO TEIUIAa, BO BTOPOM — B COBMEIIEHUU (DYHKIIMI OTOIIeHHs! (BO3AYIITHOE
OTOILICHHE).

Tak Kak B JAaHHOM KYpCOBOM MPOEKTE€ BEHTWISLHS HE COBMEIICHA C
OTOIUIEHHEM, TO TEIJIO, TEPAEMOE 3JAHHEM B XOJOJHBIM MEPHOA TOJa,
KOMIIEHCHUPYETCSl HarpeBaTelibHbIMU MNpubopaMu cuctem otoruieHus. [loatomy B
KYPCOBOM IMPOEKTE MPOU3BOAUTH PACUET TEIIONOTEPh HE TPEOyeTC .

JInsg  3amuThl  30H NOMEIIEHWM BOJIM3M  HApyXHBIX JIBEped  OT
MEPEOXIIAXKICHUN TPHU MPOPHIBE HAPYKHOTO BO3/yXa CIEAYET MPEIycCMaTpUBaTh Y
BOPOT WJIM HAPYKHBIX ABEPEU YCTPOMCTBO BO3AYIIHBIX 3aBeC B COOTBETCTBUM ¢ CII

60.13330.2012.
2.2. Pacuer nocrymjieHuii TemJIoThbl B IOMeIEHUs
2.2.1.TemJionocTynJjieHus1 OT JII0Aeil

Ot nroAedl B MOMEIICHUSI TOCTYIMAET sBHAs TEIjoTa (3a CUeT Jy4YUCTO-
KOHBEKTUBHOIO TEIJIOOOMEHA € BO3JYXOM W MOBEPXHOCTSIMHU TMOMEIICHUS) U
CKpbITasi TEIUloTa (BBLAENSEMAas C BJarod BBIIBIXaEMOTO BO3JyXa W 3a CYET
HcmapeHuid ¢ TMOBEpXHOCTH Koxu). [lonmHas TemsioTra paBHAa cCyMmMMme SIBHOM U
CKPBITOM TEIOTHL. TemIomocTyIsieHus OT JIOAEH ONPENENSIOTCA — TEIUIO-
MPOAYKIMEN, 3aBUCSIIEH OT TSXKECTH BBIMOJHIEMON pabOThl; TEMMEPATYpoill U
BJIAJKHOCTBIO OKPYKAIOIIETO BO3AyXa, €r0 MOJABMKHOCTBIO; TENIOU30JIUPYIOIIUMHU
CBOMCTBAMM  OJEXIbl M €€  NapolNpOHULAEMOCTbIO;  OCOOEHHOCTSIMHU
TEPMOPETYJISALIMM  CaMOTO  4YEeJOBEKa. TeIIoONpOAyKLHs YeJlOBEKa U €ro
CIOCOOHOCTH K TEPMOPETYJISLUHU 3aBUCAT OT 10J1a U BO3pacTa.

Qnon = Q;{B + QCK; (24)

Q;{B: 3,6'qﬂ3'n Qnon: 3;6 Oron'N,

e Quon ,Qus,Qck — TEIUIOBBIIEICHHS OT JIFOJCH COOTBETCTBECHHO IIOJIHEIC,
ABHBIE, CKpBITBIE Kotc/4, Quos, Oss — TEIUIOBBIACIECHUS OJHHM YEIOBEKOM
(COOTBETCTBEHHO TIOJIHBIE W SIBHBIE), TNPUHAMAEMbIe B 3aBUCHMOCTH OT
WHTEHCUBHOCTH (PU3WYECKON HArpy3KH Y JIIOJICH M TEMIIepaTyphl B IOMEIICHUH,
Bm, npuauMaroTcs mo mo tab. 2.1; N - KOJIMYECTBO JFOACH B IOMEIIICHNH, YElT.

B Ta6i. 2.1 nmpuBeaeHBI JTaHHBIC O TETUIOBBIACICHUSIX B3POCIOT0 MYKYHHBI B
JIETKOW OACKIe TP PA3IMYHBIX TEMIIEpaTypax BO3JyXa B MOMEIICHUH M Pa3jIvd-
HBIX BHJIaX JESITEIBHOCTU. TeTUIONOCTYIICHUS OT >KCHIIUH CUYUTAIOTCS PaBHBIMH
85% ot BenmuuuHBI, yKazaHHOU B Ta0xd. 2.1, ot mereit go 10 ner — 75%. Temnomno-
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CTYIUICHMSI OT JIIOAEW B BEPXHEM OIEKIE CleayeT BBOAWTb B pacyeT ¢
koa¢punmentom 0,75.

Cnenyer CyMMUpOBaTh TEIUIOBBIACICHUSI OT JIIOJIEH, 3aHATHIX TPYAOBOU
NEATEIBHOCTBIO PA3JIMYHBIX KATETOPUM U HAXOJAIIUXCSA B OJJTHOM ITOMEILICHUH.

Ta6nuna 2.1. KonmnuectBa termna, Bm, Binaru, o/4, u TMOKCUAA Yriaepoja, /4,
BBLIEIAEMBIX YEJIOBEKOM

IMoka3zarenu 3HaueHNs HapaMeTPOB IIPH TEMIIEpaType BO3ayxa B moMeneHunH. °C
0 | 15 | 20 25 | 3 | 35
B cocmoanuu noxos
(B TeaTpax, KiIy0ax, 3ajax coOpaHmii)

Temnora: SBHAs 140 120 90 60 40 10
HOJTHAs 165 145 120 95 95 95

Biara 30 30 40 50 75 115
JIByokuch yriepona 23 23 23 23 23 23

(YupexneHusi, By3bl, NEpCOHAJ MOJIUKIMHUK, OKYIIaTeI Mara3uHoOB, IIOCeTHTENN Kade IBeiHoe
HPOU3BOACTBO, IPUOOPOCTPOCHHE. MALIMHOCTPOCHHE,

Ilpu nezkoii pabome

nosurpaguyeckast IpOMBIIIJICHHOCTD U Jp.)

Temnora: sIBHAsI 150 120 100 65 40 5
MoJHas 180 160 150 145 145 145

Buara 40 55 75 115 150 200

JIByokuch yriepona 25 25 25 25 25 25

(cTosiuas paboTa MepcoHana Mara3uHoB, Kad)e, CTOJOBBIX, MACTEPCKUX, TKAIKO-TIPSTUILHOE IPOU3BOICTBO,
MEXaHO-COOPOYHBIC, IEPEBOOOPAOATHIBAIOIIIE, CBAPOUYHBIC IIEXH)

Ilpu pabome cpeoneit maxcecmu

Temnora: SIBHAS 165 135 105 70 40 5
MOJTHAS 215 210 205 200 200 200
Buara 70 110 140 185 230 280
JIByokuch yriepona 35 35 35 35 35 35
IIpu msasicenoi pabome
(Ky3HEeuHbIe, JINTeHHbIC, TEPMUYECKUE, MAPTEHOBCKHE, TPOKATHBIE LIEXH)
Temora: sIBHASI 200 165 130 95 50 10
MOJTHAS 290 290 290 290 290 290
Bnara 135 185 240 295 355 415
JIByOoKHCH yriaepona 45 45 45 45 45 45

2.2.2. TenJioBbIIeJIeHHS] OT HCTOYHHKOB HCKYCCTBEHHOTO OCBEIleHH I

[IpuHsATO CuMTaTh, YTO BCS DJHEPIUs, 3aTpauMBacMas HAa OCBELICHHUE,
MEepEXOUT B TEIUIOTY, HArpeBAIOIIYI0 BO3JyX IIOMEIICHUSA; TIPU OTOM
npeHeOperaroT 4acThi0 YHEPIUM, HArPEBAIOIIEH KOHCTPYKIIUM 37aHUS U YXOASIICH
yepes HUX.

KosmmuecTBo Teruia, BeIICIIEMOE UCTOYHUKAMU UCKYCCTBEHHOIO OCBELICHUS,
ONPENEISAIOT MO JJICKTPUYECKON MOIIHOCTHA CBETUJIBHUKOB. B Tex ciydasix, Korma
MOIIIHOCTh CBETUJILHUKOB M3BECTHA, TEIUIOBBIICIEHUS OT MCTOUYHHUKOB CBeTa Qocs,
k/J[>K/4, MOKHO OTIpeAeNuTh 1o Ghopmyrie:

Qocs =3,6° Nocs Noesr (2.5)
€CJIM MOIITHOCTh CBCTHUJIBbHUKOB HEC U3BCCTHA,
QOCB = 316'F'q0c3' MNocs; (26)
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riae Noes — yCTaHOBIIEHHAss MOIIHOCTH oOcBemieHus, BTt; F — mmomane mosa
HNOMEIIEHHS, M2, (oz — MAKCHMAJIBHO JONYCTHMAs YIAelIbHAas YCTAHOBJICHHAS
MOIIHOCTH OcBemmernus, Br/m2. Onpemenserca 1o Tabm.2.2; Mo — JOIS TEILIa,
MOCTYTIAIOIIAst OT CBETHWJIbHHUKA B Pa3jIMUHbIC 30HBI MOMEIIEHUS, OMPEICIISICTCS T10
Tabm. 2.3.

Eciu B moMenieHnn mpeaycMaTpUBaeTCs Mojada MPUTOYHOTO BO3IyXa, HE
BO3MYIIAIONIAs BEPXHIOK 30HY TIOMEIICHHS, W3 KOTOPOW OCYIIECTBISCTCS
BBITSDKKA, TO Mocs MOXKHO OIpeneauTh 1o rpade 3 Tabn.2.3. B mpoTuBHOM ciydae
CJIEyeT CUYUTATh BCE TEIUIO MOCTYMAOIUM B MOMEMICHUE (T)ocs OMPEICISCTCS IO
rpade 2 Tabn. 2.3). Ecnu cBETMIBHUK pacmlojokKeH B Mpeneiax BEHTHINPYEMOTO
MOAMIMBHOTO TIOTOJKA WIIM YEPIaKa, Tocs ONpenensercs no rpade 4 tabm. 2.3 BHE
3aBUCUMOCTH OT CXEMBbI MOJa4d W YAJICHHWS BO3Ayxa U3 momerieHus. [lpu
YCTAaHOBKE BEHTHJIUPYEMBIX TUTAQOHOB, Yepe3 KOTOPHIC OCYIIECTBISICTCS BBITSDKKA,
Nocs OTIPENIETsICTCS TI0 Tpade 5 Tadm. 2.3.

Ecmm ocBetuTenpHas apmarypa W JaMIbl  HaXOAATCS BHE TIPEICIIOB
noMelneHus (4epiaunbpie MoMeneHus: 0ecoHapHOro 3AaHus, OCTEKICHHBIE CTEHBI
U T.J1.), TO JOJIA TEIJia, TMOCTYMAOIIEr0 B MOMEIIEHUE Moes , COCTaBIsieT 0,5 mpu
JIOMUHECIICHTHBIX Jamnax 1 0,2 mpu JiaMIax HaKaJIiBaHU.

TernoBbIEICHUST OT HCTOYHUKOB OCBEIICHUS Pab04YMX MECT YYUTHIBAIOT
HE3aBUCUMO OT TEpHOJa rojJia M BPEMEHU CYTOK, a OT HCTOYHHUKOB OOIIEro

OCBCHICHUA — C YYCTOM BPEMCHH CYTOK H apXHUTCKTYPHO-IUIAHUPOBOYHBIX
PELICHUMN.
Tabnuna 2.2 MakcuMainbHas yJieJibHasi yCTaHOBJIEHHAS MOITHOCTh OCBEILICHUS
Jocss Bt/m?
HanmenoBaHue nomeleHus q
OCBy
B1/m?
KabuHeTtsl 1 paboune KOMHATBI, O(HChI, MAIIMHOIKUCHBIE OIOPO 25
ITpoekTHBIE KOMHATHI U 3aJ1bI, KOHCTPYKTOPCKHE U YEePTEXKHBIE OI0pO 35
[TomerneHus A1 KCEPOKOIMPOBAHUS, ANEKTpodoTorpadupoBaHus U T.1I. 25
[Momemienunst it paboThl € TUCIUIESIMH, BHICOTEPMUHAJIAMH, MOHHTOPAMH, CEpBEPHbIE, TOMELICHUS 25
MeXOaHKOBCKUX 3JICKTPOHHBIX PacUYeTOB, IOMEIIEHHMs JUIs JISKTPOHHOM MOYTHI
UYuTanbHble 3161 25
OmnepanMoHHbIE U KaCCOBBIE 3aJIbI 0AHKOBCKHMX M CTPaXOBBIX YUPEKACHUI 35
[TomenieHus oT/ies1a HHKaccauui 20
KrnaccHple KOMHATBI, ayAMTOpPHUM, YydeOHbIe KaOWHETHI, JlabopaTopuH, JTabopaHTCKHE, KaOWHETHI 25
nH(OPMATHKH U BHIYUCIUTENbHON TEXHUKH PA3IMIHBIX 00pa30BaTENIbHBIX YUPEKACHUN
I'pynmoBsle, UrpaibHbIE, CTOJIOBBIC, KOMHATHI JJIsI MY3BIKQIBHBIX M THMHACTHUECKHUX 3aHITHH ETCKUX 25
JIOIIKOJIbHBIX YUPEXICHUI
OO0eneHHBIC 3aJTBI CTOJIOBHIX, 3aKyCOUYHBIX, Kaderepues, 0ydeToB, pecTopaHoB 2-i KaTeropuu 14
OO0eneHHBIC 3aJIBI PECTOPAaHOB -1 KaTeropuu 20
[TomMenieHus: MPUTOTOBIICHHS TIMIIIM, PE3KH XJIe0a, MOCUHbIE 25
3aJel HapUKMaXepCKUX 25
3abl 3aceiaHni, CHOPTUBHEIE 3aJIbI, (oiie TeaTpoB 25
[Tanatel 1 cnagbHbIE KOMHATHI CAHATOPUS 12
Howmepa roctunmig 12
KpeiThie bacceiinbl, oiie Kiy0oB 1 KHHOTEATPOB 20
Macrepckue 110 peMOHTY YacoB, IOBEJIMPHBIX U3/ENNH, PaJnoanapaTypebl,
OBITOBBIX MAIIMH U MPUOOPOB, NOIINBOYHBIE, 00YBHBIE:
* 00l1IEE OCBELIEHNE 20
* Ha pabo4eM MecTe 52
3asp1 00CITy)KMBaHUsI IOCETUTENIEH anTeKk 14
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PeneTnunoHHbIe 3211kl JOCYTOBBIX M JIIOOUTEIILCKUX KIYOOB 11
3purenpHble 3aJb1 KIy0OB 12
ToproBeie 3a1bl Mara3uHoB:
* CylepMapKeToB 35
* IPOJIOBOJILCTBEHHBIX 25
* IPOMTOBAPHBIX 20
* XO3sICTBEHHBIX 14
[TomenieHus: XxpaHeHus aBTOMOOMIIEH 10

[Ipumeuanus:
1. B rtemnslii mepuoa roja TEMJIO OT HCKYCCTBEHHOTO OCBEIEHUS, KaK MPaBWJIO, HE YUUTHIBAIOT.

HckimoueHrne coCTaBiIseT MOMEIICHHE, HE MMEIOIee OKOH, IMOMEIICHHS! TOPTOBBIX 3aJI0B Mara3uHOB, ITOMEIICHUS
MHOTOIIPOJICTHBIX 3[JaHUIl IPU OTCYTCTBUU BEPXHETO ECTECTBEHHOTO CBETA M IOMEIIEHHMS, PEXHUM PabOTHI, KOTOPBIX
BEUEPHUN MIIM HOUHOM.

2. YacTH4HBIH y4eT TeIlIa OT UCKYCCTBEHHOTO OCBEIIEHHS B TEIUTBIN IIepro roaa ¢ kodgdunuertom 0,3-0,5
BO3MOJKEH B OMEIICHUSIX O0CICHHBIX U aKTOBBIX 3allaX, B (hoiie ¥ APYruX MOJOOHBIX MOMEIIEHHUAX, B KOTOPHIX YacTh
CBETWJIBHUKOB pabOTaeT JHEM

Tabnuua 2.3. Jlonu Temia, Mo, M3Ty4a€MOr0o HCTOYHUKOM CBETA, MOCTYHAIOIINE
B pabouyIo (YMCIUTEINb) U BEPXHIOIO (3HAMEHATENh) 30HbI TOMEIIICHHUSI

Tumn ucTouHMKa Cnoco6 ycTaHOBKH CBETHIIbHHUKA
OCBEIICHHS
Y HOTOJIKA >0,5M 3a MOAIUBHBIM BEHTUJIMPYEMBbIH
OT ITOTOJIKA TTOTOIKOM CBETHJIHHUK
1 2 3 4 5
Jlamist 1/0 0,9/0,1 0,85/0,151 0,8/0,2
HaKaJIMBaHUS

JIroMUHECIICHTHBIC 1/0 0,7/0,3 0,6/0,41 0,5/0,5

JIAMIIBI
! B snameHartene ykaszaHa J1oJs TEIUIa, NOCTYNAOIIAs B IIPOCTPAHCTBO MOUIHBHOTO MOTOJIKA

2.3.3. TenionocTynjieHust OT COJITHEYHOH pauanum

TenmonocTyImieHuss OT COJIHEUHOM pajuallii, 4Yepe3 CBETOBBIE IPOEMBI M
yepe3 MOKPHITUS YYUTHIBAIOTCS B TEIUIOBOM OajlaHce Il TEIUIOro MEepHojia roja,
JUIs HanboJiee )KapKoro Mecsila rojia 1 pacueTHOTO BPEMEHH CYTOK.

PacuernsiM yacom cyTOK misi BBIOOpa BO3AyXO0OOMEHa SIBJISETCS dYac, KOorja
O0KHIAIOTCSI caMble OOJBIINE TEIIOM30BITKH B IOMEIIEHUH, T.€. KOrJa HauOojee
CyMMapHbI€ TEIUIOMOCTYIUICHUSI OT COJIHEYHOH pagualui W MPOYUX HCTOYHUKOB
TEIIONOCTYIUICHUH. Yac MaKkCHMMalIbHBIX TEIUIOBBIJACICHUN IO TEXHOJIOTHYECKUM
YCIIOBHSIM YKa3bIBaeTCS B 3aJaHUH Ha pa3pabOTKy MPOEKTA.

A. TCHHOHOCTVHHCHI/IH OT COJIHCUHOM paauaninny 4€pe3 CBETOBBIC ITPOCMBEI

MakcumanbHbIE TETUIONOCTYIUICHHSI OT COJIHCUHOW paJHaliiy 4epe3 OKHa,
dboHapH, BUTPAXKH, OCTCKJICHHBIC YaCTH OAJKOHHBIX W BXOJHBIX JIBEpEH B 31aHUE
Qcp, KJDK/4, MpoHCXONAT B MEPUOAbl MAKCUMAIbHOTO COJHEYHOTO OOIy4YEeHHS
Hapy>KHON TIOBEPXHOCTH COOTBETCTBYIOIIETO OTPAXKICHUSA. OTH TMOCTYIUICHHUS
TEMJIOTHl CKJIAABIBAIOTCA W3 TeIUIa COJHEYHOW paJualui, HEMOCPEICTBEHHO
MpoLIEIe Yepe3 OCTEKICHHYI0 YacTh KOHCTPYKUMU orpaxaeHus Q,,, U u3
TEIJIOBOTO IMOTOKA 33 CUET TEeIUIONEepeaun yepe3 3anoaHeHue Q,y,
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[Ipy mpOEKTUPOBAHMM BEHTWJISILMU, B TOM YHCIE U C (aa1nadaTUYECKUM)
OXJIQXK/ICHHEM IPUTOYHOTO BO3AYyXa, MOCTYIUIEHWE TEIUIA B IMOMEIIECHHUE 33 CYET
COJIHEYHOM paJualyy U pa3HOCTU TEMIIEpATyp HAPYKHOT'O U BHYTPEHHEIO BO3/1yXa,
4yepe3 CBETOBBIE MPoeMbl Q. ,, KJIK/4, clieAyeT ONpeaeauTs no GopMyIe:

Qcp = Qup + Qun, (2.7)

IlepBoe ciaraemoe 3TOW CyMMBbI HAXOAUM IO popMyJie
Qn.p = 36(qn ’ KuHC + qp - Koﬁﬂ) 'Amc 'ﬂl'ﬁZ'ﬁS, (28)
rae O, 0, — MAaKCUMajabHas HWHTCHCUBHOCTb IIPSIMOM M PACCEAHHOMN

COJIHEYHOM paaWalnuM, Najaioumeil Ha ceerompoeM, Br/mM? . B 3aBucuMocTH OT
reorpauyeckoil MMUPOTHl palioHA CTPOUTEIHCTBA W OPUCHTALIMHU OTPAXKJICHUS
onpezensercs 1o tadi. 2.4; A, — IIomans cBeTonpoema, M%; f1 — xodhduuuent
TEIJIONPONYCKAaHUs OKOH C YYETOM 3aTEHEHUs HEMpO3PauyHOM  YacThiO
(meperuieTaMu) 3alOJIHEHUs CBETOINpOEMa, Oompeiaensercs mno Tadmn. 2.5; fr —
KOA((DUIIMEHT TETIONPONYCKaHUsI TPO3PAYHON YACThIO 3aIOJTHEHUSI CBETONPOEMA,
ompenensiercss mo Taon. 2.6; f3 — KO3 UIMEHT TEeIJIONpPONyCKaHusl HecTa-
[IUOHAPHBIMU COJIHIIC3AIIUTHBIMUA YCTPOUCTBaMHU, omnpezensercs no 1admn. 2.7; Kos,
— K03 GUIIMEHT 00JydeHHs] TTOBEPXHOCTH CBETONPOEMa PACCESIHHOM paauarueit
Koen = 0,85; Kyu—¥K03QIUIIMEHT UHCOJSALUNUY, YUYUTHIBAIOIINUNA JOTI0 MPOIIEANIETO
IIOTOKA IIaJalolIed Ha BEPTUKAJIbHBIM CBETOBOM IIPOEM IMIPSMOU COJIHEYHOU
paguanui TOCJI€ 3aTCHEHUsS HapY>KHBIMH KO3BIPbKAMU WJIM BEPTUKAIbHBIMU
pedpamu. [Ipu oTCyTCTBUM KO3BIPHKOB O BEPTUKAIBHBIX pedep Ki..=1

Tabnuna 2.4. MakcuMasbHas COTHEUHas paauanus (mpsmast 0,/ paccestHaas J,)
Ha TOPU30HTAIBHYIO M PA3JIMYHO OPUEHTUPOBAHHBIE BEPTUKAIIbHBIE TOBEPXHOCTH
npu 6e3001auHOM Hebe B urone, Br/m?

I'eorpaduueck | [opusonrtansHass | OpueHTalysi 10 CTOPOHAM CBETA BEPTUKAIBHON MOBEPXHOCTH

as MIOBEPXHOCTh FOKHas 0To- BOCTOYHAs CEBEPO- ceBepHas

IMpOTA, BOCTOYHAsl | U 3amajHas BOCTOYHAas

rpaj.c.Il U 10T0- U CEBEpo-

3anajaHas 3anaaHas

40 778/140 257/110 425/146 561/179 428/154 104/95
44 761/133 314/114 467/148 579/177 424/149 125/80
48 733/133 370/120 497/151 590/175 437/133 141775
52 719/133 424/123 521/154 607/174 449/131 155/73
56 691/126 479/124 551/145 621/165 460/125 159/71
60 663/105 534/123 579/137 632/149 469/116 165/68
64 628/91 582/121 622/135 655/145 490/101 170/65
68 607/91 637/121 663/134 669/143 541/106 186/60
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Tabnuna 2.5. KoapdunueHTs! TEIIOnponycKanus OKHa 31 ¢ y4eTOM 3aTeHEHUs

HGHpOBp&‘-IHOfI YaCTbIO 3aITOJIHCHUA CBCTOIIPOCMA

Ne KoncTpykuus nepennera B1
/n UL ICPEBSIH- JUTSL MeTal-
Horo u [IBX JINYECKOr O
neperuieTa neperuiera
1 | OnunapHbli nepemner 0,8 0,9
2 | O;tHOKaMEepHBIH CTEKJIOIAKEeT 0,8 0,9
3 | JIByXKaMepHBIH CTEKJIONAKET 0,78 0,85
4 | CnapeHHBIH nepermier 0,75 —
5 | OnHOKaMepHBIH CTEKIIONAKET U pa3/iesIbHbIHA NeperieT 0,75 —
6 | JIByxKaMepHBIil CTEKIOMAKET M Pa3AC/IbHbIN MepemieT 0,73 —
7 | Pa3nenpHbli nepensier TBOWHOTO OCTEKICHUS 0,65 0,8
8 | Pa3nmenpHO-ciapeHHBIH neperieT 0,5 0,7
9 | JlBa omHOKaMEpHBIX CTEKJIONAKETA B CIAPCHHBIX MEPeILIeTax 0,7 —
10 | /IBa oHOKaMepHBIX CTEKJIONAKETa B pa3AebHbIX epererax 0,6 —
11 | /IBa cmapeHHBIX MeperuieTa B pa3/eibHbIX MepemieTax 0,5 —

Tabnuna 2.6. KoadduiueHT Temionpomnyckanus B2 mpo3payHoi 4acThio

3aIIOJIHCHUA CBCTOIIPOCMA

Ne 3amonHeHne mpoemMa’ B2
/11
1 | OaunHapHOe OCTEeKJIeHHE U3 OOBIKHOBEHHOTO CTEKJIA:
TOJIIIMHOK 2,5 — 3,5 MM 0,95
TOJIIIIHHONA 4 — 6 MM 0,9
TOJIIIHHON 8 — 12 MM 0,855
13 CTEKJIa TONILUHOM 2,5 — 3,5 MM ¢ TBEpJbIM WM MATKUM CEJIEKTUBHBIM MOKPBITUEM
2 | JIBoitHOE OCTEKIIEHHE U3 OOBIKHOBEHHOI'O CTEKJIA:
TOJIIIMHOK 2,5 — 3,5 MM 0,85
TOJIIIIHHONA 4 — 6 MM 0,76
W3 CTEKJIA TOJNIIMHOH 2,5 — 3,5 MM C TBepIbIM MITH MATKUM CEJIeKTHBHBIM NOKpeiTHeM | 0,57
13 OPTaHUYECKOTO CTEKJIA IS 3eHUTHBIX (hoHapei 0,9
3 | TpoiiHOE OCTEKICHNE W3 OOBIKHOBEHHOTO CTEKJIIA:
TONIHHON 2,5 — 3,5 MM 0,76
TONMHUHON 4 — 6 MM 0,66
13 CTEKJIA TOJIIMHOM 2,5 — 3,5 MM C TBEpIbIM MITH MATKUM CeJIeKTHBHBIM NOKpeITHeM | 0,51
13 OPTaHUYECKOTO CTEKJIA JIJIs 3eHUTHBIX (hoHapei 0,83
4 | YerBepHOE OCTEKICHUE
13 OOBIKHOBEHHOI'O CTEKJIA:
TOJIIMHOU 2,5 — 3,5 MM 0,72
U3 CTEKJIA TOJIIMHOM 2,5 — 3,5 MM C TBEp/IbIM HIIU MATKUM CEJICKTUBHBIM NOKpeiTHeM | 0,48
5 | IpoduibHOE CTEKI0 KOPOOIATOTO CCUCHHSI 0,75
6 | BJOKM CTEKISTHHBIC TyCTOTHBIC C ITUPUHOMN IBOB 6 MM:
pasmepom 194x194x98 0,65
244x244x98 0,7

“3aroNHEHNE CTEKIIONAKETA ADTOHOM HE BIMSET HA €0 JIy4enpOITyCKAOILYI0 CIOCOOHOCT

Tabnuua 2.7. KoadduimeHT termmonponyckanus 33 COTHUE3AMUTHBIMU

YCTPOMCTBAMU
ConHue3aluTHEIE yCTPOHCTBA | Bs

A. Hapyoicnvle:

HITOpa WIX MapKu3a U3 0,15
CBETJION TKaHU

HITOpa WX MapKH3a U3 TEMHOU 0,20
TKaHH

CTaBHU-KAJIIO3U C 0,10/0,15
JICpEBSIHHBIMU TIJIACTUHAMHU
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LITOPBI-KAIIO3U C 0,15/0,20
METAJUINYECKUMH IIIACTHHAMH
5. Meoiccmexonvhuvle Henposempusaembie:

IITOPBI-KATIO3H C 0,30/0,35
METAJUTHYECKUMHE IIIACTHHAMH

HITOpPa U3 CBETJION TKaHU 0,25

HITOpa U3 TEMHOH TKaHU 0,40
B. Buympennue:

IITOPBI-KAIO3H C 0,60/0,70
METAJUTHYECKUMHE MIIACTHHAMH

HITOpPa U3 CBETJION TKaHU 0,40

IITOpa U3 TEMHOW TKaHU 0,80

Hpumeuanus: 1. KoadunueHnTs! Teronponyckanust AaHbl APOObIO: B YHCIHUTENE — JUIS KaJlFO3U C
IUTACTHHAMH TOZ yIIIoM 45°, B 3HAMEHAaTeNe — IS JKaII03H1 C IITACTHHAMH 1oJ] yTiaoM 90° K MIIOCKOCTH MpoeMa.
2. KosddumumenTsl TEmIONpomycKaHUs MEKCTEKOJIBHBIMH  IPOBETPUBAEMBIMU
CONHIIE3AIINTHBIMA yCTPOMCTBAMHM B [Ba pa3za HIDKE IPHUBEICHHBIX KOA(P(QHUIMUEHTOB UII MEXKCTEKOIBHBIX
HETIPOBETPUBAECMBIX YCTPOHCTB.

TennonoctyryieHuss  4epe3  3alojHEHUS  CBETONPOEMOB  3a  CYET
TEIJIONIEpPeIaund B Pe3ysbTaTe Pa3HOCTH TeMIIEpaTyp M HarpeBa CTEKOJ] COJHIEM
ompenensaeTcsl TOJIbKO B TOM Cily4yae, €Cclu TeMIleparypa Bo3llyXxa B MOMEIIECHUE
HUXKE HapyxkHOW. B KypcoBOM mpoekTe Temiieparypa BO3AyXa B PacueTHBIX
MMOMEIIEHNUSAX TPUHUMACTCS BBIIIC HAPY)KHOW, IMOATOMY pacdeT BTOPOTO
ciaraeMoro B popmyiie (2.7) He TpeOyeTcs.

b. TerwtonocTymieHne yepe3 NOKPBITHE

[TocTymmenue Temaa B TIOMEIICHHWE B TEIUIBIA IEPUOA Tojaa, dYepe3
COBMEIICHHBIC TMOKPBHITHUS 3AaHUN U COOPYKEHHM Il JII0OOro pacyeTHOro yaca
cyTOoK Q. », KJIK/4, onipeaensiercs mo GopmyIe:

(a,+a,)-P
Qm'n :3,6. (tycjl - tg ).Aogp'K = 3,6. |:t” +—p_t

(24

y]Aozp-K : (2.11)
"

rae t, — pacueTrHas Temmeparypa HapyxXHoOro Bo3ayxa, °C; Q, 0, —
MaKCUMaJIbHasi ”THTEHCUBHOCTD MPSIMOM M PACCESTHHOW COJTHEYHOW paJualiiy, aja-
IOIlell Ha TOPHM3OHTAIBHYIO IIOBEPXHOCTb, BT/M? . B 3aBUCUMOCTH OT
reorpauyeckoil MMUPOTHI palloHa CTPOUTENBCTBA omnpenensercss no Taodiu. 2.4; A
— TIoOWAnb MOKPBITHS, M2, P —KO>(QULUUEHT NOTJIOLIEHUS COJHEYHON
panuanuy Hapy>KHOW MOBEPXHOCTHIO MOKPBITUS: NJis1 ac(haJIbTOBOTO MOKPHITHUS p
= 0,9; nns pybGepouna ¢ anoMuHUEBOM mokpackoir P = (,5; ¢ cepoll mecuaHoi
noceimkoit P = 0,9; ¢ kxpacHoU necuanoi noceimnko P = 0,95; nns Tomm P = 0,85;
g mmdepa cepedpucto-ceporo P = 0,75; t, — pacuerHas TemmepaTypa
yaalseMoro Bo3ayxa moj nepekpbitueM, °C; K — koddduimenT reronepeaadn
nokpeitus, K = 1/R,, Br/(m? - °C); o, — k0>()PULUEHT TEIUIOOTIa49d HAPY>KHOM 110~
BEPXHOCTEIO MOKPBITUS, BT/M?, onpenensercs mo Gpopmyie:

o= 1,16 - (5+10-9), (2.12)
rie $— pacueTHas CKOpPOCTb BeTpa, M/C, s TEIJOro MepUuoaa,
npuHuMaercss 1no [6]; R, — compoTuBieHue Termsonepenayd  3arnoIHEHHS

ceeronpoema, (M*°C/BT), omnpenenseMoe TEIUIOTEXHUYECKMM pPacyeToM WM
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MPUHUMAETCS HE MEHEE HOPMHUPYEMBIX 3HAUYCHUN COMPOTHBIICHUS TEILIONEepPeIadn
3aIl0JIHEHUs CBETONPOoeMa Ryopu: Ruopw, - OMpeAenseTcs B 3aBUCUMOCTU OT I'Paayco-
CYTOK OTONMTENBHOTO NIEPUO/Ia pailoHa CTpOUTENbCTBA (Tab. 4 [8]).

I'panyco-cytku otonurensHoro nepuoja, 'COII, onpexaenstoT no Gopmyine

FCOH = (tB_th.OT.H).ZOTl (2.13)
rae t, — pacueTHas Temneparypa Bo3ayxa B nomemeHud, °C; tep orn — CpEIHsA
TEeMIleparypa OTonuTeNabHOro rmnepuoaa, °C, mnpunHumaercs no [10] ; Ze

MPOJIOJKATEIBHOCTh OTOMUTENIBHOIO MIEPUO/IA B CyTKax, NpuHumMaercs o [10].
Torna Ruopw 0npeaensercs no Gpopmynam:
JUI KHWIIBIX, JIEYEOHO-TIPOPMITAKTHUECKUX M JIETCKUX YUPEXKIECHUH, KO,
WHTEPHATOB, TOCTUHUI] ¥ OOIIEKUTHIA

Riopw = 2,2 + 0,0005xI"COIL. (2.14)
JU1s1 OOIIIECTBEHHBIX, KPOME YKa3aHHBIX BBIIIE, aIMUHUCTPATUBHBIX U
OBITOBBIX, TPOU3BOJICTBEHHBIX U JPYTUX 3JIaHUHN U TTOMEIICHU
Ruopw = 1,6 + 0,0004xI"COIL. (2.15)
[TapameTphl ynaasgeMoro Bo3ayxa sIBISIOTCS (yHKIMEH mapaMeTpoB BO3ayXxa
B paboueli 30HE TMOMeIIeHHS (BBICOTOM 1,5 M OT moia), BBICOTHI MOMEIICHUS M
MHTCHCUBHOCTH BBIJCIICHUS TEIIJIa ¥ BJaru B IOMEIICHUH.
TeMmmeparypa, yaaaseMoro Bo3ayxa MOKeT ObITh OnpeiesieHa 1o Gpopmyie:
t, = t, + gradt(H, - 1,5), (2.16)
rie H, — BeicoTa momenieHus, M; gradt — TemmepaTypHBId TpaIUCHT,
MPUHUMAETCS B 3aBUCUMOCTH OT TEIJIOHANPSXKEHHOCTH MOMENICHUS 10 [S] WK 1o
Taba. 2.8.
Ta6nuna 2.8. ['paqueHTsl TeMIepaTyphl BO3/1yXa MO BICOTE MOMEIICHUHN KUITbIX
1 OOIIIECTBEHHBIX 3JaHUI

V nenbHbIe M30BITKH SIBHOTO TEILIA gradt
kJIx/(m31) kkan/(m34)
Bonee 80 Boinee 20 0,8+1,5
40 - 50 10-20 0,3+1,2
Memnee 40 Menee 10 0,0 +0,5

2.3.4. TenjioBbl1e1eHUS OT JIEKTPUYECKOT0 000PY/10BAHMS

TermonoctyryieHuss OT  dJeKTpudeckoro obopymoBanus Qsp, BT, B
MOMEIIIEHUE OTPECIIIOTCS MO 00IIeH dIEKTPUIECKON MOITHOCTA 000PYA0OBaHHUS C
y4eToM ero  3arpy3kd, dG(exkTuBHOCTH  pabOThI  MECTHBIX  OTCOCOB,
yYCTaHOBJICHHBIX HaJl HUM, M OJTHOBPEMEHHOCTH Pa0OTHI:

Q.0 =1000 - K, - ZN,5- K3 - (1 - K,p), (2.21)
rac Nog — YCTAHOBJICHHAsA MOIIHOCTb OSJICKTPHUYCCKOIO O60py)10BaHI/I$I,

Kaxgoro tuna, kBT; K, — K03QUIUMEHT OJHOBPEMEHHOCTH pPabOTHI
ANIEKTPOOOOPYIOBaHUS B PAcyeTHOM MOMEIIeHHH. K, O0ObIYHO 3ajJaercs B
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TEXHOJOTMYECKOM 3aJJaHMM Ha MpoeKkTupoBaHue. OpPHEHTHUPOBOYHO MOMKHO
MPUHUMATh: JJIsl Topsauux 1exoB ctojoBeix K,= 0,8, mis pecropanoB 0,7; K3 —
Kod(h(DUIMEHT 3arpy3Kd TEIJIOBOTO JJIEKTpooOopymoBanms. J[jis BCTpOEHHO-
IMPUCTPOCHHBIX K JKWIBIM 3JaHUSAM IOMEIICHUN 3HaueHusi Ks OmNpenessroTcs
TexHoJoruyeckuM 3aganueM Kz = 0,5+0,8; K, — xoaddunueHt 3dpexTuBHOCTU
PpaboTHI JJOKATU3YIOIIEro MECTHOr0 oTcoca. [Ipu yCcTpolcTBEe MPUTOYHO-BBITSIKHON
JoKanu3yromen BeHTuisiunu K, = 0,75, 3aBec 0,45, BBITSXKHBIX 30HTOB 0,5.

Cnemyer  OTMETHTh, 4YTO  TEIUIONMOCTYIUIEHHWS  OT  DJIGKTPUYECKOTO
000pyI0BaHUS SABIAIOTCS JOMUHUPYIONIUMU TIPU ONpPEIeIeHUN U30bITKOB MOJHOM
TEIUIOThI, Tak Kak mpu pabore 000pydoBaHUs (32 CUET €ro HJIEKTPUYECKOU
MOIIIHOCTH) O0pa3yloTcs W30BITKH BIIAaTH BCJICACTBUE HCIAPCHUS JKUIKOCTH,
HanpuMmep, U3 BAPOYHBIX KOTJIOB TOPSAYMX IEXOB MPEANPUATHI OOIIECTBEHHOIO
MMATAHUS.

2.3.5 Temo, BbIe/IIeMO€ OCTHIBAOIICH rOpsiYeld MUILei
[TocTynnenue sSBHOW TEIIOTHI OT OCTBHIBAKOLIEH IHWINM B TOPTOBBIX 3ajlax

CTOJIOBBIX, Ka(e ¥ PECTOPAHOB OMPEIEIAETCS M0 GOpMYyJIe
n

qncn tH.n _tK.n
Qnuw,ﬂ = ( 7

n

(2.22)

rjae (, —CpeaHss mMacca Bcex OJItoj Ha OJTHOTO obOenaroniero (0OObYHO POBHA
0,85 kr); ¢, — CpelHsAsl TEIIOEMKOCTh OJII0J], BXOJSAIIMX B COCTaB 00eaa(00hIUHO
paBHa 3,35 kJIx/(kr-°C); t,,, t., — HaYaIbHAg ¥ KOHEYHBIE TEMIIEPATYphl; IHUIIH,
noctynaromeii B o6eaennsiii 3a1 (70 u 40 °C);  z, — MpOIOIKUTEILHOCTD IPHHATHS
MUIIY OHUM YeJIoBeKoM (11t pectopaHoB 1 yac, mis cTosnoBsix 0,5 - 0,75 yaca, s
CTOJIOBBIX caMoo0OcykuBaHueM 0,3 yaca); N — 4uciio MECT B 00EJIEHHOM 3aJie.

Tak Kak yCJIOBHO CUMTAETCS, YTO IMOCTYIUICHUS CKPBITON TEIIOTHI PaBHBI
MOCTYIUICHUSIM SIBHOW, TO TIOJIHBIE TEIJIOW30BITKH OT OCTBIBAFOIICH MU Qg
k/J{>k/4, paBHBI

Q= 2" Qumamn
3. Pacuer nocrymjienusi B noMelleHne BpeHbIX BelleCTB
3.1. OnpenesieHne BIATONMOCTYILICHUS
3.1.1. [locTynJieHue BJIAryu OT JOJeil

Bnara ot mofeit moctynaet B MOMEIICHHS B PE3yJIbTaTe HUCIApEHUs C KOXKH U
C BBIIBIXaeMbIM BO3IyXOM. Tak ke Kak W TeIUIOBBIJCIICHHS, BIArOMOCTYIUICHUS OT
JTOAEH 3aBUCAT OT MHOrux @QakrtopoB. B Tabnumax, uUCHIONb3yeMbIX B
BEHTWISIIMOHHBIX pacyeTrax, TMPUBOAATCA JaHHBIE TI0 BJIArOBBIACICHUSIM B
3aBHCHMOCTH OT TEMIEepaTypbl OKPYKAIOIIEro BO3AyXa, U HWHTEHCUBHOCTH
BBINIOJIHAEMOM JtObMH  paboThl (cM. Tabn. 6.1). Jlns omnpeneneHuss Macchl
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noctynuBiien ot monaen Baaru Wiy, T/4, CyMMHUPYIOT BJIaroBbIJCICHUS OT JIIOACH,
3aHSTHIX IESATEIHLHOCTHIO, OTHECEHHOHN K Pa3IUYHBIM KaTETOPHSIM:
Winon = Muok X Nuoxe + 71X 11, + Mgy X Ny (3.1)

e Mpox, My, Mg — KOJUYECTBO BIIATM, BBIACISIEMON UYEIOBEKOM
COOTBETCTBEHHO B IOKOE€, IIPHU JIErKOW paboTe u mpu padboTe CpelHel TIKEeCTH,
r/4, (onpeaensiercss mo Tadn. 2.1); Npox, g, N — YHUCIO JO/CH, COOTBETCTBEHHO
HaXOJISIIMUXCS B TIOKOE, 3aHITHIX JIETKOW paboToM uiau paboToN cpeaHel TSHKECTH.

[Ipu pacuerax st ompeaesieHHs KOJMYECTBA BJIArM, MOCTYIMAIOMIEH OT
YKEHIIUH, K TaOJUYHOMY 3HaueHUI0 BBOAUTCS kKodddunueHt 0,85 u kordduimeHt
0,75 nmnsa onpeneneHus BiaroBblaeneHnit ot gerert no 10 ner. Ecim mronm
HaxoNATCS B TIOMEIICHUUW B BEPXHEW OJEKIE, BBOIAUTCS IOTOJHUTEIHHBIN
koahpumment 0,75.

3.1.2. BuigesieHue BJIaryu oT OCThIBAIOINEed MUIIHA

KonuuectBo wucnapsitomeiicss Baaru Wy, Kr/4, OT OCTHIBAIOIIECH MNHINK B
TOPTOBBIX 3ajlaX CTOJOBBIX, Kae MU PECTOPAHOB OMNpEIACISICTCS I10 BEIMYHUHE
CKPBITBIX TEIUIOM30BITKOB, YCIIOBHO IPUHUMAEMBIX PAaBHBIMH SIBHBIM, TI0 (hOpMyIIe

K-Q, e

“r~ (2500 +18t )’ (32)

r71€ Q.o — TETUTOBBIICIICHUS OT Topsiuer muim, kJx/4, onpenenstores mno
dbopmyne 2.22; K — noHmwxkammMi KodQPUIIUEHT, YIUTHIBAIOIINI HAIMYUE HA
MUIIE >KUPOBOM  IUIEHKH, KOTOpas 3aTPyIHSET HCHApEeHUE  BIArW.
Kosdpdummentom K yduThIBaeTCS TaKKE€ HEPABHOMEPHOCTh MNOTPEOIEHUS
nut. O6eraHO K = 0,34; 2500 — yaenpHas TeruioTa ucnapeHus Boas! mpu 0°C,
k/x/kr; 1,8 — TerioeMKocTh BOASHBIX mapoB, KJ/Dk/kr °C; t, — cpemHss
TemmnepaTypa mumu (pasua 55 °C).

3.2. Onpenesienne ra3oBblaeaeHU

OcHOBHOUM  Ta3000pa3HON  BPENHOCTHIO B  TOMEIICHUSX OJKWIBIX U
OOIIIECTBEHHBIX 37IaHUN SIBJISICTCS YTJCKUCIBIN Ta3, BBIJACISIEMBIM TPU JBIXaHUH
YEJIOBEKA.

KonudecTBo yriieKucioro rasa, I/d4, BBIACISIEMOTO B IOMEIIEHUU JIIOJIbMH,
3aBUCHUT OT MHTEHCUBHOCTHU BBITIOJIHSIEMOW pabOThI 1 paCCUMTHIBAETCS IO popMyIie

G(:o2 =0co, "N (33)
rac qco2 —KOJMYECTBO YIJICKHUCIOI'O rasa, BBIACTISACMOI0O OAHHWM YCIIOBCKOM

(Tabn.2.1), r/y;
N - KOJIUYECTBO JIIOJICH B IIOMCIICHUMY;
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I1. Pacyer cucTeM KOHAMUMOHUPOBAHUS BO3AyXa

1. Onpenesienue TpedyemMoii MPOM3BOAUTEIBLHOCTH CHCTEM
KOHANLMOHUPOBAHUS

KonnuecTtBo BO31yXa, KOTOpO€ HEOOXOAMMO MOJaBaTh CHUCTEMaMU
KOHJUIMOHUPOBAaHNS BO3[yXa OIPEACISETCS pPacyeToM HCXOAs W3 YCIOBUU
aCCUMWISLIMU TETJIOBJIArOU30bITKOB U OOECIIEUEHUs TOIyCTUMBIX KOHLIEHTpalui B
BO3/lyX€ IMOMEUICHUI BBIIEISAIOINXCS BPEAHBIX T'a30B, IAPOB U IIBLIN.

[TpousBoautensHocte CKB ciexyer paccunThiBaTh OTIEIBHO ISl TEIUIOTO,
IIEPEXOJHOrO U XOJIOAHOTO IIEPUOAOB IroJa.

JIJis KaskI0To 13 MEPUOJI0B Iojla pacyeT BBIMOIHAIOT [0 TAKUM (opMyam:

IIPU pacyeTe Mo U30bITKaM SIBHOI'O TEIlIa
Q,—0.29L,,(t,, —t,)

Ll = Lo 3 + ’ (1'1)
' 0,29(tyx —t,)
IpHU pacueTe Mo U30bITKAM BJIaru
W-12L (d .—d
L2 — L03 + > 0.3( 0.3 n) ’ (1-2)
) l,z(d_yx - dH)
IPH pacyere Mo M30BITKAaM MOJIHOTO TEIIa
-1,2L (I .—-1
L3 =L + Qn > 0.3( 0.3 n) ’ (1-3)

- 1’2(1yX - IH )
IIPU pacueTe M0 KOJMUYECTBY BBIIENAIOUINXCS BPEIHBIX BEIIECTB
Z—-L, (z,.—2z)
— 0.3 0.3 n
L,=L,, + : (1.4)
Zyx T2y
rae L,, - KOJIM4ECTBO BO31yXa, yJallieMoe U3 paboueil Uik 00CIy)KUBAaEMOil

30HBI TIOMEIICHHUS MECTHBIMU OTCOCaMH, OOIICOOMEHHOW BEHTWIISAIIMEH M Ha
TEXHOJIOTUYECKUE UM Apyrue Hyxkabl, M° / 4; Q, Q, — M30BITKM COOTBETCTBEHHO
SIBHOTO W TIOJIHOTO TeIljla B MOMEIICHUH, KKai / 4; t,, — TemIepaTypa yaaaseMoro
Bo3ayxa, °C; t, — Ttemmneparypa Bo3myxa, nmomasaeMoro B nomeunienue, °C; t, —
TeMmreparypa Bo3ayxa, yaaiasemoro u3 nomenienus, °C; W — u30bITKHM Biaru B
nomerenuu, T / 4, d,, — BiIarocojepxaHue yaaiaseMoro Bo3ayxa, T / kr; d, —
BJIAarOCOJIEpKAHUE BO3/yXa, MOJAaBaeMOro B nomemieHue, r / kr; l,, — sHTaIbOUs
ylaiasieMoro Bo3ayxa, Kkan / Kr; |, - SHTalpmus BO3AyXa, yIalIsIeMOro u3
MOMEIIICHHs 3a TpeaenamMu padbodeil wiam oOcmykuBaeMoil 30HBI, Kkan / kr; |, —
SHTAIIBIINS BO31yXa, MMOJABacMOr0 B IOMEIIICHHE, KKal / Kr; Z — KOJUYECTBO
BPCIHBIX BEIIECTB, IMOCTYIAIOMINX B IMOMEIICHHE, MT / 4; Z,; — KOHIICHTpAIUsI
BPEIHBIX BEINECTB B YAAIAEMOM BO3IyXe, MT / M%; Zyx — KOHIEHTpAIMS BPEIHBIX
BEIIECTB B BO3AYyXE, yJaasieMOM U3 TMOMEIIEHUs 3a TpenenamMu pabodeilt wim
00CITY’)KUBA€MOM 30HBI, MT / M®; Z;, — KOHIIEHTPALUs BPEIHBIX BELIECTB B BO3IyXE,
I0IaBaEMOM B ITIOMENIEHHUE, MI / M3,

ITpu npoexktupoBannu CKB crneayer mpuHUMAaTh OOJBITYIO M3 BETUYMH Lg —
L4, mostyuenHsIx mo popmynam (1.1) - (1.4).
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[To dpopmynam (1.1) - (1.4) onpenensitoT obuIyro mpousBoauteabHocTh CKB,
IIPU 3TOM KOJMYECTBO MOJIaBAEMOI0 B IOMEIIEHHE HAPY>KHOT'O BO3/1yXa HE JOJKHO
owITE MeHee Tpebyemoro o CIT 60.13330.2012.

[Ipyu OAHOBpPEMEHHOM BBIJICICHUM B TOMELIEHUS HECKOJbKUX BPEIHbIX
BELIECTB OJHOHAIPABICHHOTO JCUCTBUS BO3MyXOOOMEH CIEAyeT ONpeleNsiTh B
COOTBETCTBUM €  TpeOoBaHusIMU  «CaHUTApHBIX HOPM  IPOECKTHUPOBAHMUS
POMBIIUICHHBIX TPEANPUATAN», CYMMHUPYS BO31yXOOOMEHBI, OIpE/IeICHHBIC
pacuetoM. Kornma Bbiensroniyecss B MOMENIEHUS Ta3bl U Mapbl MOTYT 00pa3oBaTh
B3PBIBOOIACHBIE CMECH, MOTYYEHHBIN BO3AYX000MEH CJIEAyeT MPOBEPATh PACUETOM.
Jlommyckaemasi KOHIICHTpaIusl Ta30B M mapoB He Oosnee 5% OT HIDKHEro mpeneia
B3pPBIBAEMOCTH MIPU MapaMeTpax HapyKHOTo Bo3ayxa, NpuHAThIX At CKB.

IIpu pacyerax CKB Oonpmieil 4acThl0 BCTPEYAOTCS IOMEIIEHUS C
OJTHOBPEMEHHBIM BBIICICHUEM TeIUla M Biaru. Pacder konumdecTBa BO3AyXa IS
KOH/IMITUOHUPOBAHUSI PEKOMEHIIyEeTCsl BBIOJHATE ¢ momomipio | — d-amarpammsr
BIQKHOTO  BO3AyXa, COCTAaBJIGHHOW isi  0apOMETPUUYECKOrO  JIaBIICHUS,
COOTBETCTBYIOIIETO PACUETHOMY JIJIsl JAHHON MECTHOCTH.

B OGonpmmHcTBE citydaeB npu pacuete CKB nmapamerps! ynansemMoro Bo3ayxa
tyx, Ay, lyx, Ly IPHHUMAIOT paBHBIMU MapamMeTpaM BO3/yXa B OOCITYy)KUBACMOU WIIN
paboueii 30He momerieHust t,;, d,5, 1,5, L, [Ipu aTOM ycinoBum, a Takxke ¢ ydeTom
3aMeHbl OOBEMHBIX CIMHHUI] MaccoBbiMH BMecto Qopmyn (1.1) - (1.4) ama
YIPOILEHUS PACYETOB MOTYT ObITh UCIIOJIB30BAHBI CIEAYIOLUE (POPMYJIBI:

[pU pacueTe Mo U30bITKaM SIBHOTO TEIUIa

G =2 (1.5)
¢, At »
IIpHU pacyCTC I10 I/I36BITKaM BJIaru
W
G2 = — ’ (1.6)
Ad
p
IIpH pacyeTe Mo M30bITKaM MOJTHOTO Teria
G, = (L7)
A[P
IIPU pacyeTe MO KOJIUYECTBY BBIICIAIONIUXCS BPETHOCTEN
Z
G4 = AZ_ y (1'8)

rne G, —G, - npousBogurenbHocTh CKB, kxr / u; Atp =t,, —t, — pabouas

p.3
pa3HOCTh TeMmIepaTyp BO3dyxa B OOCITy)XHMBaeMoOM uiuM paboueld 30HE U
nozjasaemMoro Bosayxa, °C; Ad, - pabovas pasHOCTb BJIAroCOJIEPIKaHU BO3/yXa B

paboueii 30HE U MOJABAEMOTO BO3/yXa, I' / KI; Al , — paboyas pa3sHOCTb SHTAJIBIHIA

BO3/lyXa B 00CIIy>)KMBaeMOM WK paboyell 30He U MOAaBaeMOro BO3/yXa, KKajl / KT;
Az, — pabodas PasHOCTb KOHLEHTPAlMi BPEAHBIX BELIECTB B BO3AyXe paboden

30HBI U B IOJIaBACMOM BO3J1yXEC, MI' / MS.
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Ipumep 1.

B nomenienun rpaxaaHckoro 3gaHusi B . KuillmHeBe HMMEIOTCS W30BITKU
sBHOro temma Qg = 11660 x/Ix/4u u Bmarom3oeiTku W = 2000 r/a. Heob6xommmo
cpencTBaMu  OOBIYHOW  BEHTWISIIIMM OOECIEUUTh JIOMYCTHUMBIE TMapaMeTphl.
Omnpenenure noTpeOHBIN BO31YyXO000MEH U MapaMeTpbl MPUTOUYHOTO BO3AYyXa, €CIH
TeMIlepaTypa BO3/lyXa Ha YPOBHE BBITSKHBIX PEIIETOK BbIlIe t; Ha 2 °C.

Tak kak B MoMenieHUM U30BITKU SIBHOTO TEIUIa W BJIArd, MPUTOYHBIA BO3IYX
ISl KX aCCUMMJISIIIAU JTOJDKEH MMETh TEMIIepaTypy M BIarocojaepkanue (tup ¥ dup)
MEHBIIIE TeMIEpaTyphl U BIIAroCO/ep>KaHusl BHYTPeHHETro Bo3ayxa. [Ipu oObruHOM
BEHTUJISILIUY B KAYECTBE MPUTOYHOTO BO3AyXa MOXKET OBITh UCIIOJIb30BAH:

- Hapy>KHBIN BO31TyX 0€3 TEIIOBIAKHOCTHON 00pabOTKH;

- HAPYXHBIN BO3/1yX, OXJIaXJACHHBIN aaunadaTuyecku B GOPCYHOUHOH Kamepe,

- CMECh Hapy>KHOTO U PEIUPKYISIUOHHOIO BO3yXa UM HAPY>KHOTO, IIPOIIEIIETO
KaMepy OpoIleHUs, U OalimacupyeMoro Bo3ayxa.

OrnpenensieM pacueTHbIC MapaMeTpbl HAPYKHOTO U JOMYCTUMbBIE TTapaMEeTpPhI
BHYTPEHHETO Bo3ayxa: ty, °C, |, kI[x/KT; ts, °C, @5, %.

[TorpoObyeMm B KauecTBE MPUTOYHOIO HCIIOIB30BaTh HAPYKHBIH BO3IyX, YTO
Hanbolee 1enecoodpazHo 3koHomuyeckn. Hanocum Ha |-d-mumarpammy Touky H
(ona xe Touka II ). Tak kak touku II, B, V¥V, cooTBeTcTBYyIOIIME COCTOSHUSIM
MPUTOYHOTO, BHYTPEHHETO YJaIsieMOro BO3/lyXa, JIeKAaT Ha OJTHOM JIyue Mpolecca,
HaxoJAUM YIJIOBOM KOd(PhUUIMEHT Jyda mpolecca H3MEHEHHUSI COCTOSHUS
MPUTOYHOTO BO3/lyXa 3a CUET aCCUMUJISIIIUU U30BITKOB TEILJIa U BJIAru:

_Q _Q,+Q,

W W
W

38 Q=(2500+18t,) —— .
Q=( 21000

HaxonuMm 3Ty BenuuuHy Ha yrjioBoM Mmacmitabe Ha J-O-muarpamme (mo ee
MEepUMETpPYy) M TPOBOAMM JIyd € K HYJIEBOW TOYke Ha opauHare |-d-muarpammei.
[TapannensHO eMy U3 TOYKHU [/ TPOBEAEM JIyd 10 IPSIMOMH ts, °C U MOTydaeM TOUYKY
B COOTBETCTBYIOIIYIO COCTOSIHMIO BHYTPEHHETO BO3ayxXa. Tak Kak ¢ OKa3ajaach
HIKE€ MAKCUMAJIBHO JOMYCTUMON @ = 57 < 65 % ocTaHOBHMCS Ha 3TOM BapUaHTE
BeHTHIALMU. [Ipommum mpsmyro /B no mpsmont ty, ° C moimyduMm TOuky VY,
COOTBETCTBYIOIYIO COCTOSIHUIO ynaisemoro Bosayxa. [lo |-d-muarpammve ymraem
dup, T/KT, Jyx = 64,1 xJIK/kr, dy, T/kr. OmpenensieM HOTpeOHOE KOJIMYECTBO
IPUTOYHOTO BO3yXa

JIns IpoBEpKH MPABUIIBHOCTU OIPEAEEHUs MmapaMeTpoB B Toukax B, Il u
BbIUUCIsIEM Gyp 10 ABYM APYTUM (HOPMYIIaM:
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[TosrydeHHble TIOYTHM OAMHAKOBbIE 3HAueHUs Gy, CBUAETEIBCTBYET O
NPaBUIBLHOCTH MOCTpOeHUH B J-d-auarpamme.

3amaual.

Cucremoli  KOHAWIIMOHUPOBAHUS  BO3AyXa HEOOXOAMMO co3daTh B
MOMEIIIEHUN ONTHUMAaJIbHbIE MeTeoposiormyeckue ycinoBus (t, ¢, = 30..60 %).
Temmneparypa nputoka J0KHa ObITh ONpe/esieHa UCX0/IS U3 pacyeTa 00eCIeUeHUs
paboueli pasHOCTH Temmeparyp At=t —t =3°C. W30bITKM $BHOTO TEIJa B

nometeHnnu Qy, Bnaron3osiTku W. Omnpenenure napameTpbl U pacxo] MPUTOYHOTO
Bo3ayxa. McxomHble naHHBIE Ui pacyeTa MNpUMUTE MO0 Tabd.l mpuiioKeHus.
[ToBpIlIEHNEM TEMIIEPATYpPBI IO BHICOTE MOKHO MPEHEOPEUb, T.€. IPUHATH 1,y = t,.

I11. IlocTpoeHue MPoOLECCOB TEMJIOBJIAKHOCTHOMH 00pad0OTKH BO31yXa

Jnst mojnnep:kaHusl 3aJaHHOM TEMIEPAaTypbl U OTHOCUTENIBHOM BIIAKHOCTH
BHYTPU KOHIUIMOHUPYEMBIX MMOMEIIEHUN MPUTOYHBIA BO3/yX, MOCTYNAIOMIHUA B
3THU TIOMEILIEHUS, MOABEPraroT TEIJIOBIAKHOCTHON 00pabOTKe B KOHIULIMOHEPAX.

B 3aBucuMocTH OT 0OcoOeHHOCTel OOpadOTKM BO3AyXa CHCTEMBbI KOH-
auumonrpoBanus Bozayxa (CKB) ObiBatoT npssMOTOYHBIMHU (pabOTarOT TOJIBKO Ha
Hapy>XHOM Bo3Ayxe) | peuupkyasiuuoHHbiMu. CBK 1o nepuoanyHocTy neicTBuUs
JEJSTCS HAa CE30HHBIE U KPYIVIOTOJIMYHBIE, a B 3aBHCHUMOCTHU OT PACIOJIOKEHUS
KOH/JMLIMOHEPOB IO OTHOIIEHUIO K OOCITYKMBAaeMbIM TIOMELICHHSM - Ha
LEHTPAJIBHBIE U MECTHBIE.

CKB, «koropble B TeIUIbI NEPHOJ] roaa padOTalOT Ha OXJAXKICHHUE C
NOHW)KEHHEM TEIUIOCOJAEP)KAHMS,  HAa3bIBAIOT CUCTEMaMHU IIOJHOIO KOHIUIMO-
HUPOBaHUS, a CHCTEMbI, paboTalllue B TEIJIbIA MEepuoja rojga B aguabaTHOM
pEeXUME YBIAKHEHHS, - CHCTEMAMH HEMOJHOTO KOHAUIMOHUPOBAaHU. B X0m01HbII
Mepro/] ToJla TEIUIOBIAXKHOCTHAs 00pad0oTKa BO3/1yXa B 00€MX CUCTEMaX OJIMHAKOBA
Y 3aKJIF0YAETCs] B HArPEBAHMH U YBIAKHEHUHU BO3TyXa.

Haubonee pauumoHanbHBIM M JCIIEBbIM SBJISETCA aauabdaTHBIA Mpouecc
0o0paboTku Bo3ayxa. IlonmuTponHble MPOLECCh MPUMEHSIOT TOJBKO TOTAa, KOraa
JUIS 3aJJaHHBIX YCJIOBUU ajuabaTHBIM mpolecc 00pabOTKM BO3ayXa B Kamepe
KOHJUIIMOHEPA HE MOXKET ObITh OCYIIIECTBIICH.

CBK paccuntbeiBatoT Ha Hapy»KHbIM BO31yX Mo napamerpaMm b. B HEKoTOpBIX
ClIydasix pH COOTBETCTBYIOIINX 0OOCHOBAHMSIX B KAUe€CTBE PACUETHBIX MapaMeTPOB
npuHuMaroT napamerpsl B. McxoaHbiMU JaHHBIMHM JUIsl pacyeTa M IMOCTPOCHUS
IIPOLIECCOB  SIBIISIIOTCSL  MapaMeTpbl HApy»KHOro Bo3ayxa: Temmeparypa t,, °C,
OTHOCHUTEJIbHAS BJIAXXHOCTH ou , %; ynenpHas osHTampnus I,  xJx/kr,
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Biarocojaepxxkanue 0y, T/Kr (M3 MPHUBEICHHBIX YETHIPEX MMapaMeTpoB JOCTATOYHO
3HaTh JIFOObIE J[Ba, a .OCTAJIbHbIE MOXKHO ONpEIeNIHTh C momompelo |—d -
JUarpaMmbl); napamMeTpbl BHYTPEHHErO0 BO3JyXa: TeMIlepaTypa t,, °C,
OTHOCHUTEJIbHAS BIAKHOCTD @y, %, WM Barocojiepkanue 0y, I/KT; TEIUIOM30bITKH
B nomenieHuu Q,, BT; u30bITOUHbIE BiaroBbiaeneHuss My, , Kr/4.

TemnepaTypy npuTodHoro Bozayxa t,, °C, MOXHO MPUHUMATH B 3aBUCUMOCTHU
OT CXEMbl BoO3ayXxopacmpeneneHusi. Tak, TpU aCCUMWISAIMN TEIIo- u
BJIAron3ObITKOB  JIOMYCKAeTCs MPUHUMATh PA3HOCTh TEMIIEpaTyp BO3Ayxa
nomelnenus U nputoyHoro At=2°C npu nojade Bo3ayxa B padouyto 30Hy, 4-6°C -
IpU nojaye Ha BbIcOoTe 2,5-4 M oT ypoBHs noiyia, 6-8°C - mpu mopade Ha BBICOTE
6onee 4 M or ypoBHs moina. [Ipy OAHOBPEMEHHOM BBIJCIICEHUU B TOMELICHUH
TEIJIOTHl M BJAru JUisl ONpPENENICHUs NapaMeTpoOB MPUTOYHOIO BO3yXa MOKHO
MOJIb30BAaThCAd HE TOJBKO JOMYCTHMBIM IiepernanoM Temmneparyp At, HO u
ACCHMIJIMPYIOIIEH CITOCOOHOCTHIO MMPUTOYHOTO BO3/yXa 1o Biare Ad:

Ad =d; —dy,

rae d; - BiIarocojep:kaHue MPUTOYHOTO BO3yXa, T/KT.

PesynapraToM moctpoenuss Ha |—d-mmarpaMme  mpoIecCOB  KOHJIU-
[IUOHHUPOBAHMUS BO3JyXa SBIsETCS omnpenenaeHue mnpousBoautenbHocTH CKB,
pPacxo/10B TEIUIOTHI U X0JI0a, HEOOXOAUMBIX JUIsi 00pabOTKU MPUTOYHOTO BO3AyXa.
[Tpu mocTpoeHun npoueccoB 00padOTKH BO3AyXa B IPUBEIECHHBIX 33/]a4aX yCIOBHO
OPUHATO,  YTO MapaMeTpbl BO3AyXa, YXOJISIIET0O W3 KOHIUIMOHUPYEMOTO
MOMENICHUS, TaKHe e, KaK W MapaMeTphl Bo3ayxa B padoueil (00ciiyKMBaeMOM )
30He.

1. IlpssMoOTOYHASA cCHCTEMa KOHAMIMOHMPOBAHUS BO31yXa
PaccmMoTpuM pacdeTbl M IOCTPOECHHE INPOLECCOB OOpabOTKM BO3JyXa B

KOHIHIMOHepax paznmnuHbix CKB.
BBenewMm crienyromue ycaoBHble 0003HAYECHHUS:

GH — KOJIMYECTBO HApY)KHOTO BO3/yXa, MOCTYIMAIOUIETO B KOHIUIIMOHED,
Kr/d;

G{ — pacueTHOE KOIMYECTBO HAPYKHOTO BO3MyXa, KI/d;

Gy=G1+G; - KONMMYECTBO BO3yXa, MOCTYMAIOIIETO HA PEUPKYIIAINIO, KI/4;

G1 — KOJHMYECTBO BO3[yXa, MOCTYMAIOIICTO0 Ha MEPBYIO PEIUPKYIISIHIO,
Kr/4;

G, — KOJMYECTBO BO3[yXa, MOCTYMAIOMIETO HAa BTOPYIO PEIHUPKYISAIHIO,
Kr/4;

Gy — KOJHMYECTBO BO3/AyXa, MPOIMICAIIETO dYepe3 KaMepy OpOIISHHUS,
Kr/4;

G — KOJIMYEeCTBO MPUTOYHOTO BO3MyXa, TMOJABAEMOrO0 B KOHIUIIMOHU-
pyeMmble TMOMeIeHus, Kr/d (mojie3Has mnpousBoauteabHocTh CKB);
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G'/— TOpOM3BOIWUTENHHOCTh  KOHAWIIMOHEpA,  OmpejessieMas C y4eToM
MOTIPABKMA HA YTEUKH BO3MyXa M3 BO3AYXOPACIPEACIUTEIHLHON CETH, Kr/4 (TOJIHAS
npousBoautenbHocTh CKB);

t, — pacueTHas TeMmIiepaTypa Hapy>KHOro Bo3nyxa, °C;

@x _ pacyeTHas OTHOCUTEIbHAS BJIAXKHOCTh HApY>KHOTO BO311yXa, %;

|, — SHTaNBIUA HAPYKHOTO BO3/1yXa, KKaJ/KT;

du _ BIarocojep)kaHue Hapy) KHOTO BO3/1yXa, I/KT;

t, _ pacueTHas TeMmiiepaTypa BHYTPEHHErO0 BO3JyXa B KOHIUIIMOHHUPYEMBIX
nomemnieHusx, °C;

t7 — Temmeparypa NPUTOYHOTO BO3.yXa, I0OJAaBaeMOro B nomMemieHus, °C;

A, _ DPa3HOCTb MEXAY TEMIIEpAaTypol BO3JAyXa B NOMEIICHUU [, u
TEeMIIEpaTypoi MpUTOYHOTO Bo3ayxa ty, °C;

(s pacyeTHas OTHOCUTEJbHAS BIAXXHOCTh BHYTPEHHETO BO3yXa, %o;

| — PHTANBIUS BHYTPEHHETO BO3AyXa, KKAJI/KT;

ds — BIarocojep>kaHue BHYTPEHHETO BO3AyXa, I/KT;

Qs Qo Qn — BBIACNCHHS SBHOTO, CKPBITOTO M IIOJIHOTO TeIUia B
nomenieHusx, noanexaue accummsanuu CKB, kkan/y;

W — BraroBeijieJieHUSI B TOMENICHUSX, MOJIEKAIINE ACCUMUIISALIUN

CKB, kr/4;

Qx— pacxoj1 x0JI0/1a B OPOCUTEIILHON KaMepe, KKaJl/u.

PaccMoTpuM pacueT M MOCTPOCHHE MPOIECCOB OOpabOTKH BO3AyXa B
koHauImonepe mnpsimotounoit CKB, wucnone3ys rpadoaHaluTUUYECKUN METOd C
npuMeHeHneM | — d-nuarpaMMel.

B npsMOTOYHOM KOHAMIIMOHEpPE C KamMepoul opolieHusi 00paboTka BO3ayXa
OCYIIECTBIISACTCS TI0 CIIeayrolIel cxeme (puc.l).

2 4 5
Puc. 1. [IpyHuunuanbHas cxema NpsSIMOTOYHON CUCTEMbl KOHAMLMOHUPOBAHUS BO3/AyXa:
1 — BO3IyX03a00pHOE YCTPOWUCTBO; 2 — MPUEMHBIH KIanaH; 3 — CEeKIHs 00CTy)KHBaHUS;
4 — ¢GuneTp AN BO3yXa; 5 — BO3AyXOHArpeBaTeNH IIEPBOTO MOJIOTPEBa; 6 — opocuTeNnbHas Kamepa; 7 —
BO3yXOHArpeBaTellb BTOPOTO MOJOTPEBA; 8 — BEHTHIIATOP KOHIUIMOHEPA;
9 — BO3YXOBOJ MPUTOYHOTO Bo31yXa; 10 — KOHIUIIMOHHPYEMOE IOMEIICHUE;
11 — BO3AYXOBOJ YAAIIEMOr0O BO31yxa; 12 — BBITSDKHOW BEHTHIISTOP C 3JIEKTPOIBUTATEIIEM;
13 — Bo3myx0BO It BBIOpOCa B aTMochepy; 14 — BO3AYIIHBINA KIamaH
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HapyxHub1it Bo3ayx B KonmdecTBe Gy KT MOCTYMAaeT B KOHAUIIMOHEDP U TTOCIIE
00paboTKM (pa3TUYHON JJIS TEIJIOTO W XOJOJHOTO TIEPHOJOB Toja) MOMaeTCs B
KOHJUITMOHUPYEMOE TOMeIIeHue. M3 momernienus BO3ayX YIalIseTCsl BBITSIKHOM
BEHTUJISIMENH HapyxkKy. [IpoM3BOAUTENBHOCTh BBITSIKHOM  BEHTWIISIUH, Kak
OpaBuiIO, MPUHUMAIOT  MEHbBIIEH, YeM TMoJe3Has  MPOU3BOJUTEIHLHOCTD
KOHJUIIMOHEPA, C LEIbI0 CO3JaHusl B KOHJUITUOHUPYEMOM MOMEIICHUH
MOBBILIEHHOTO JABJICHUS, TPEMATCTBYIOIIETO MPOHUKHOBEHHUIO BO3AyXa U3
CMEXHBIX TOMEIICHUHN WIIU CHAPYKU.

O6s1yHO pacyer CKB u moctpoenue rnpoiieccoB 00paboTku Bo3ayxa Ha | —
d-nmuarpaMme HAaYMHAIOT C TEIUIOTO IIEPHOAA, IMOCKOJIBKY B 3TOT IEPHOJ, Kak
MpaBujIo, TPeOyeTCss HanOOJIbIIas MPOU3BOAUTEIIPHOCTh KOHIUITHOHEDA.

B 3aBUCHMOCTH OT BO3HHKAIONMUX TPEOOBAHWI BO3AYX B KOHJAHWIIMOHEPE
MOXKET HarpeBaThCsA, OXJAXKIATHCS, YBIAKHITHCS WIIA OCYIIATHCA.

1.1. Pacuer aJis Tensioro nepuoaa

Bagauya Ne 2. [loctpouth Ha |—d -guarpamme mporiecc MPSAMOTOYHOU
00paboOTKM BO3JlyXa MPU €ro KOHJAUIIMOHHUPOBAHUNA B TEIUIBIA MEpPUOA Toja.
OnpenenuTs pacxollbl MPUTOYHOTO BO3AyXa, TEIUIOTHI MW XOoJoJa A
OCYILIECTBIICHUS MPOIIECCOB HAIPEBa, OCYIIKU U OXJIAKIACHHS BO3/1yXa.

Ucxoonvie  Oannvle (Tabn.2 mpwil.) : MapaMeTpbl HapyKHOTO BO3ayXa -
temriepatypa ty °C, ynenpHas sHTanbnus |y , kJK/Kr; u30bITOuHBIE TEIIO- Qp,
Bt, u Bmaro- M, Kr/4, BBIJACICHHUS B MOMEIICHHWH, TeMIIEpaTypa MPUTOYHOTO
Bo3ayxa 1,,°C; mapameTpsl BHYTpEHHErO Bo3ayxa - Temmeparypa i, , °C (s Bcex
BapuaHTOB 1,=23°C) um OTHOCHUTENIbHAsI BIAXHOCTb @y , % (A1 BCeX BapUaHTOB
s=50%).

Ilopsiook pacuema u nocmpoenus. 1. Ha |l—d -amarpammy (puc.2)
HAHOCHUM TOYKH, COOTBETCTBYIOIIME MapaMeTpaM BO3IyXa: Hapy»KHOTo - Touka H,
BHYTPEHHETO - TOUKa B.
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Puc.2. Tlocrpoenue Ha |—d -auarpamMmme H3MEHEHHUS COCTOSIHUS BO3/IyXa
B IPSIMOTOYHOM KOHJMIIMOHEPE Ui TEILIOrO MEeprojia rojaa

2. Boruncnsiem yrioBoil Ko3(h(UIIMEHT Jyda Tpoliecca B TOMENICHUU &,

kJK/Kr, 1O hopmyie
e = 3,6Q/M,,. 1)

3.Ha |—d -mmarpamme depe3 Touky B mpoBomuMm Jyd mporecca € 0
repeceueHus ¢ BRIOpaHHOW TeMIlepaTypoil MPUTOYHOIO BO3yXa ty, HAaXOUM TOUKY
I1, cOOTBETCTBYIOILYIO TApaMETPaM IPUTOYHOTO BO3IYyXa.

4. Yepez Touky Il mpoBoAMM JHMHHIO TOCTOSHHOTO BJIArocoiep KaHus
d, = const mo mepecedeHwss ¢ KpuBoH @ = 95%; Haxommm TOuky O
XapaKTEPU3YIOIIYI0 COCTOSIHUE BO3/yXa, BBIXOMSILIETO0 M3 Kamepbl opomieHus. Ha
auaur OIT ot touku I1 BHU3 mo d,; = cONSt oTkiagsiBaeM OTPE30K, paBHBIA 1°C,
COOTBETCTBYIOIIMI HArpeBy BO3AyXa B BEHTHJISITOPE W BO3IYXOBOAAX, MOJy4aeM
Touky II', mapameTpsl KOTOPOH COOTBETCTBYIOT COCTOSHHIO BO3JyXa MOCIE
BO3/lyXOHarpeBaTessi BTOPOro Mo0rpeBa.

5. OmnpenensieM HEOOXOAUMBIN pacxoa TPUTOYHOrOo Bosnyxa G ,kr/4, mo
dbopmyie

G=3,6 Qn/(ly'ln)- (2)

[Tpu BeICOTE MOMENIEHNS 10 4 M YAETbHYIO SHTAIBIIUIO BO3/lyXa, yAAISIEMOrO
u3 nomMeueHus ly, u Bo3nyxa nomemeHus |, Mo>XHO NPUHATH paBHBIMHU, T.€. |y = 1.

6. BeruncinsieMm TEMIOBYIO Harpy3Ky BO3AyXOHarpeBaressi BTOPOro noaorpena
Qz, Br:

Q,=0,278 G(I; —1,), (3)

rae |{ u |, — ynenbHas sHTanbOMs BO3AyXa, COOTBETCTBYIOIIAs Toukam 11/ u
O, kJIx/Kr.

7. Touky O coenunsiem ¢ Toukor H. IIpsmas HO cooTBeTcTBYeT mpoieccy
00paboTKN HAPY>KHOTO BO3AyXa B KaMepe OPOITICHUSI.

7. HaxouM KOJIMYECTBO CKOHJICHCHUPOBABILEHCS BOJABI B KAMEPE OPOIICHUS
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M,, xr/4:
M, = G(d, —d,)10°, (4)
rae do, dy — BIarocogep:kanue BO3AyXa JI0 U MOCie ero 00paboTKu B KaMepe
OpOIIIEHHUs, T/KT.
8. OmpenenseM OXJIaXTAMOIIYI0 MOITHOCTh KaMmephl oporneHus Qx, BT, 1o
dbopmyie
Qx =0,278 G(l, —1,), (5)
rne l, — ynmenmpHas SHTANBNHA BO3AyXa IOCIE €ro oO0pabOTKHM B KaMepe
oporeHus, kJx/Kr.
1.1. Pacuer 1Jis1 X0JIOJHOTO MEPHOIA

B xononHbIl epro roJ1a HapyKHbIM BO3yX B MPSIMOTOYHOM KOHAUIIMOHEDPE
IIOJOIPEBACTCS B BO3JYyXOHArpeBaTeNIsIX MEPBOrO IOAOIPEBa, 3aT€M IIOCTYINAET B
OPOCHUTEIBHYIO  Kamepy, T[I€ YBIAXHIETCS 10 Tpe0yeMOoro 3Ha4YeHMs
BIIArOCOJIEP’KAaHUs, IIOCIE YEero, B Clydae HEOOXOOUMOCTH, IOJOTPEBAECTCS B
BO3JyXOHArpeBaTeIsiX BTOPOTrO NOAOTPEBA W IMOJACTCA B KOHIWLHWOHUPYEMBIE
IIOMELIEHUS.

Tpebyemass NpPOM3BOAUTENBHOCTh KOHAMIMOHEPA B XOJOAHBIA MEPHOA
OTIpE/EIAETCS TaKKe BBIOOPOM OOJIBIIETO M3 3HAYEHHH, MOJYUYEHHBIX 10 pacdery
Ha ACCUMWJIALIMIO TEIUIO- W BJArOBBIAEICHUN, PACTBOPEHUE BBIACIIAIOLIUXCS
BPEIHOCTEN U KOMIICHCALMIO BO3/1yXa, YIAJIIEMOT0 MECTHBIMU OTCOCAMHU.

Yacto i XOJIOAHOTO MEpHOoJa C LEIbI0 OOECleueHus] HaJeKHON padoThI
CHUCTEMBI BO3JYXOPACHPEACIICHUSI COXPAHAKT HEW3MEHHOW IPOU3BOIUTEIBHOCTD
KOHIMIIMOHEPOB, ONPEACIICHHYIO pacyeToOM I TEILIoro nepuona. Paccmorpum Ha

npuMepe pacueT u nocrtpoeHue Ha | — d -auarpamme mporecca 00pabOTKH Bo3Iyxa
B XOJIOJHBIN TIEPUOI.
3amaya Neo3. [Moctpouts Ha |—d -mmarpamme mporecc MPSIMOTOYHON

00pabOTKM BO3AyXa MpPU €ro KOHAWIIMOHUPOBAHWU B XOJOIHBIM TEPUOJ Toja.
Onpenenuth pacxoipl TETUIOTHI JJS BO3MyXOHarpeBaTelield MEepBOTO W BTOPOTO
M0JIOTPEBa U KOJMYECTBO MCIIAPUBIIICHUCS BOJIbI B KAMEPE OPOIICHHUS.

Ucxoonvie  Oannvle (Tabn.2 mpwil.) : TMapaMeTpbl HapyKHOTO BO3ayXa -
temriepatypa ty, °C, ynenpHas sHTanbpnus |, , kJK/Kr; u30bITOuHBIE TEO- Qp,
Brt, u Bmaro- My,, Kr/4, BbIIETICHUS B TOMEIICHUH, MapaMeTpbl BHYTPEHHETO
BO3ayxa - Temneparypa 1 , °C (mna Bcex BapuanToB 1,=20°C) U OTHOCUTEIbHAS
BIIAKHOCTD @y , % (17151 BceX BapuaHTOB ¢,=45%). Pacxox npurounoro Bozmyxa G ,
KI/4, IPUHSAT 10 TEIUIOMY Tiepuoy roza (tab:1.3 mpu).

Ilopsiook pacuema u nocmpoenus. 1. Ha |l—d -amarpammy (puc.3)
HaHocuM Toukn H m B, cooTBeTcTBYyrOmIME MapaMeTrpamM BHYTPEHHETO U HAPYKHOTO

BO3/yXa.
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PI/IC.3. HOCTpOCHI/Ie Ha |—d 'I[I/IanaMMe N3MCHCHHUA COCTOAHUA BOS,HYXa
B Hp?[MOTO‘IHOM KOHIII/IIII/IOHepe IJIA XOJIOAHOTI'O nepnona roga

2. Ilo popmyne (1) omnpenensem yrioBod ko3 dUIMEHT Jiyda Tmpolecca B
MOMEIIeHUN € , KJK/KT.

3. HaxoauMm acCHMUIMPYIOIIYIO CIIOCOOHOCTH IIPUTOYHOIO BO3IyXa IO Bjare
Ad, T/kr;

Ad = (M,,/ G)103 (6)
4, OnpenersieM BIIarocoJiepKaHue MPUTOYHOTO BO3AyXa a, I/KT, o popmyJie:
d, =d; — Ad. (7)

5. IlpoBogum uyepe3 Touky B, xapakTepusyroulyro 3aJaHHOE COCTOSHHE
BHYTPEHHETO BO3/yXa, JIyd Mpolecca B MOMEUICHUH JI0 TIepeceueHus ¢ JinHue dy
= const, Haxoaum Touky 11, onpeaensronryo He0OX0AUMOE COCTOSIHUE MPUTOYHOTO
BO3/yXa.

6. Uepes Touky I1 mpoBoaum nmaUI0 d; = CONSt 10 epecedeHus ¢ KpUBOH ¢
= 95%, wnHaxomum noJsioxkeHne Toukn O, XapaKTepU3yOUIEH COCTOSTHUE BO3ayXa
IIOCJIE KaMEPbI OPOLIEHHUS.

7. Yepes touky O npoBoaum juHuto |, = const, a yepe3 touxy H-nuHuro
dy = const 1o ux B3aumuoro nepeceuyenus: B Touke K. Orpezok HK coorBeTcTByeT
MPOLIECCY HAarpeBaHMs BO3JyXa B BO3JyXOHarpeBaTele IEpBOTrO MOJAOrpeBa, a
otpe3ok KO - nporieccy annadaTHOrO yBIIaXXHEHHS BO3/1yXa B KAMEpPE OPOLLICHUS.

8. OmpenensieM pacxon termiotrel Qi, BT, B Bo3myxoHarpeBarene mepBoro
nmojorpena mno Gopmyie

Q1 =0,278 G(l —ly), (8)
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rae lx— yaenbHas SHTaIBIUS BO3AYyXa Mepea Kamepoit oporienus, K x/Kr.

9. Haxomum pacxon temnotel Q., BT, B Bo3agyxoHarpeBareie BTOPOTO
mojiorpesa mo popmyie

Q2 =0,278 G(1, -1,), 9)

rne |, u |, — ynenpHas sHTaIBINS BO3/IyXa, COOTBETCTBYIOMIAs Toukam I1 u O,
kJK/KT.

10. OmpenensieM KOTMYECTBO MCIIAPUBIIICHCS BOIBI B KaMepe opomieHus: Mo,
Kr/4, 1o gopmyJe

M,= G(d, —dy)-1073, (10)

riae d, 1 d— Biaarocoaepkanue Bo3ayxa, COoTBeTcTByommee Toukam O u K,

T/KT.

2. O0pa6oTKa BO31yXa B KOHIHI[HOHEPE C MEPBOi pelUpPKY.JIsiIuei

[IpuHnunuaneHass CcxeMa KOHAMIMOHEpA C TE€PBOM  PEUUPKYISALUEH
n300pakeHa Ha puc.4.

Bo3nyx B koHauimonepe oopabaThIBacTCs CileayomuM oopa3oM. B Teribiii
Nepuoj] roja, KOTJAa SHTAIBIHUS HAPYKHOTO BO3/lyXa NPEBBIIAET SHTAJBIIHUIO
BHYTPEHHETO BO3/lyXa, 4acTh Bo3ayXxa Gy, U3BJIEKAEMOTO BBITSKHBIM BEHTHIISITOPOM
U3 KOHIUIMOHUPYEMOTO IIOMEIICHHS, TOCTYMAaeT B BO3AYIIHYIO Kamepy, TJe
CMEILIMBAETCA C HApPYKHBIM BO3JYXOM, MOCTYNAIOIMIMM Y€pe3 MPUEMHBIN KIalaH.
3aremM Bo31yx oOpaOaThIBaeTCsi B KaMmepe OpOIICHHs, MOJIOIPEBAETCS B Ciydae
HeoOxonumocTH (eci t, < t; - 1) B BO3myxoHarpeBaTessix BTOPOTo mojorpena ao iy
- 1°C u nopaercs BEHTWISATOPOM B KOHAMLMOHUpPYEMoOe mnomenieHune. [loaromy
Jlajiee yYTeHO CpeHee 3HAaUEHUE HarpeBa BO3[yXa B BEHTUJISTOPE U BO3AYXOBOAAX
Ha 1°C.
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Puc.4. [lpuHniunuansHas cxeMa CUCTEMBI KOHAWIIMOHUPOBAHHUS BO3/IyXa
C MepBON PEeLUPKYIIALUEH:
1 — Bo3ayX03a00pHOE YCTPOHCTBO; 2 — MPHEMHBIN KJanaH; 3 — CeKIus 00CIyKUBaHUs; 4 - QUILTP U1l OUUCTKU
BO3/lyXa; 5 — BO3JyXOHArpeBaTeiy MepBOro Mojorpesa; 6 — opocuTenbHas Kamepa, 7 - BO3JyXOHArpeBaTelH
BTOPOTO nojiorpesa; 8 — BEHTHJIATOP KOHIHULIMOHEpa, 9  BO3AyXOBOJ MHpUTOYHOro Bo3myxa; 10 —
KOH/IMIIMOHHPYEMOE TOMEIIEHHE; 11 — BO3AYXOBOJ yAalsieMOro BO3AyXa; 12 — BBITSDKHOM BEHTHJISTOP C
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anekrpoasurateneM; 13— cekuus cMecutenbhas; 14 BO3JlyLLIHbIE KJIAMaHbI, 15 — Bo3ayxoBox s
BEIOpOca B aTtMocdepy; 16 — BO3ayXOBOJ pEHUPKYIISAIUOHHOTO BO3AyXa.

B x05101HBIM IEpUOJ rOfja PELUPKYIUPYEMBIN BO3AYX TAKKE CMEIIMBAETCS C
Hapy>KHbIM BO3JyXOM, 3aTE€M IOJOIPEBAETCS B CEKLUMIX IMEPBOTO MOJIOIPEBa [0
TEMIIEpATyphl, OINpEAEISIEeMOd MO TpeOyeMOl SHTAJBIHMHM BO3AyXa Ha BXOJE B
OpOCUTEIIbHYIO KaMepy, oOpabaThiBaeTcsi B MOCIAEAHEH sl MPUJAHUS BO3AYXY
Tpebyemoro Biarocoaepkanus d,=d, U 3aTem, B ciiydae HEOOXOAUMOCTH, BO3IAYX
[IOJIOIPEBAETCS B BO3JyXOHArpeBaTeJsIX BTOPOrO MOJAOTPEBA, IIOCIIE YErO MOAACTCS
BEHTUJISITOPOM B KOHJAMIMOHHPYEMOE IIOMEIIEHHE. B  OTAeNbHBIX —cioydasx
(ompenensieMbIX pacyeTOM) YCTAaHOBKA BO3/1yXOHArpeBarTeseil NepBoro ik BTOPOro
HOJOTpeBa, a MHOTJAAa U TeX W APYTUX, MOXKET ObITh HckiItoueHa. KomnuecTBo
PELUPKYJINPYEMOTO BO3yXa SIBJIIECTCS MEPEMEHHON BEJIMYMHOM, U3MEHSIOIIEHCS B
3aBUCUMOCTH OT JHTAJIBIIMM HAPYKHOT'O BO3/lyXa, U PETYIHPYETCs, KaK MPaBHIIO,
ABTOMAaTUYECKHU.

KoymdectBo HapyxkHOTO Bo3ayxa Gy, Kr/4, ompeaemnsiercs mo npui. 13 [6].

I[JDI YHpOHICHI/IH paC‘-ICTOB BO BCEX BapHaHTaX 3aaa4 YCJ'IOBHO HpI/IHHTO
Gy =0,6 Go, (11)

rie G, - pacxond Bo3ayxa, MPOXOISIIETO Yepe3 KaMepy OpOIICHUs, KI/4.
2.1. Pacuer aJ1sl TenJioro nepuojaa

3agauaNe4. Tloctpouts Ha |—d-muarpamme mporecc KOHIUIIMOHUPOBAHHS
BO3[yXa JUIsl TEIUIOrO IIepuoJa roja C OJHOM peuupKysinuend. Ornpenennutsb
pacxopl MPUTOYHOTO BO3/1yXa, TEIJIOTHl M XOJI0/1a AJI1 OCYIIECTBIICHUS IIPOLIECCOB
HarpeBa, OCYILIKH M OXJIAKIEHUS BO3IyXa.

Hcxoonvlie  oanmnvie (Tabn.2 mpui.) : MapaMmMeTpbl Hapy>KHOTO BO3IyXa -
temneparypa t, °C, yaenpHas sHTambnus |, , kJDK/Kr; u30bITOUHBIE TEIUIO- Qp,
Bt, u Bnaro- M;,, Kr/4, BBIJACICHUS B TOMEIIEHUH, MapaMeTpbl BHYTPEHHETO
BO3ayxa - Temreparypa 1 , °C (mns Bcex BapuanHToB t;=23°C) U OoTHOCHUTENIbHAS
BJIQKHOCTB ¢ , % (111 Bcex BapuaHToB ¢,=50%).

Ilopsioox nocmpoenusi u pacuema. 1. IlyHKTBI 1-5 BBINOJHSIIOT aHAJIOTUYHO
COOTBETCTBYIOIIUM ITyHKTaM pacyeTa MPsIMOTOYHOW CUCTEMbI KOHIUITMOHUPOBAHMUS
BO3ayXa (cM, 3amauy Ne 2).

6. Ha |—d-gunarpamMmme HaxoauM IOJOKCHHE TOYKH B/, COOTBETCTBYIOLIEH
mapaMeTpaM pelUpKYISLUOHHOro Bosmyxa npu ycnosunm d, =d,; t), =t,+1°C
(puc.5).
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Puc.5. Tloctpoenue Ha I-d -nuarpammMe U3MEHEHHsSI COCTOSTHHS BO3AyXa
B KOHJMIIMOHEPE C MEPBOM pEeLUPKYJIALUEH AJIs TEIUIOro epuoia roaa

7. Tlo dopmyne (3) ompenensieM TEIJIOBYIO HArpy3Ky BO3JIyXOHArpeBaTess
BTOPOTO TOJIOTPEBA.

8. Haxomum KoJIMuecTBO Hapy»KHOTO Bo3ayxa o ¢popmyne (11).

9. OmpenensieM KOJMYECTBO PEHHUPKYISAIHOHHOTO Bo3ayxa Gp, Kr/d4, mo
bopmyie

G,=G-G,. (12)

10. Haxomum mosoxkenne Toukd C, COOTBETCTBYIOIISH IapaMeTpaM CMECH
PELUPKYJIAIMOHHOTO W HApYyXHOTO BO3/yXa, MJIs YEero OMNpeessieM YICIbHYIO
sHTANBNUIO cMecu |, kJDK/Kr, 1o dhopmyre

.= (G, 1A +Gy 1)/ G.  (13)

11. Onpenensiem moTpeOHOCTH B Xxoyione Kamepwl opomieHus Qx, BT, mo

bopmyie
Qx=0,278G(l.- I,). (14)

12. Haxoaum KOJMYECTBO CKOHJIEHCUPOBABIIIEHCS BOJIBI B KaMEPE OPOIICHUS
M, xr/u:

M, = G(d.-d,)-103, (15)

rne d. — Biarocojep)kaHue CMECH PEUUPKY/SIIMOHHOIO W HapYXHOI'O
BO3lyXa, T/KT.

2.2. Pac4eT /151 XOJI0HOTO Mepuoaa

3amaga Ne5. IToctpouts Ha I-d -gmarpamme mporecc KOHIUIMOHHUPOBAHHS
BO3JyXa JJIs XOJOJHOTO Iepuoja roja IMpU CXeMe ero oO0paboTKU C OJHOU
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perupkymsiiuei. OmnpenenuTb pacxoAbl TEIIOTHl W XOJloAa sl 00paboTKu
KOHJIULIMOHUPYEMOT'O BO3IyXa.

Hcxoonvie  Oannvie (Tabn.2;4 mpwil.): mapameTpbl HApYKHOTO BO3IyXa -
temrepatypa ty °C, ynenpHas sHTanbnus |y , kJK/Kr; u30bITOuHBIE TEIIO- Qp,
Brt, u Bnaro- My,, Kr/4, BbIJIeJICHUS B TMOMEIICHUH, MapaMeTpbl BHYTPEHHETO
BO3ayxa - Temneparypa 1 , °C (ana Bcex BapuanToB 1,=20°C) U OTHOCUTENIbHAS
BIIAKHOCTH @5 , % (715 BceX BapuaHTOB ¢,=45%).00111ee KOIMYeCTBO MPUTOYHOTO
Bo3ayxa G, Kr/4, IPUHATH 110 TEILUIOMY IIEpHOAY Toza (Tadi.4 mpuiL.).

llopsiook pacuema u nocmpoenus. Ilpu HUCMOIBL30BAaHUU  CHUCTEMBI
KOHJIMIIMOHUPOBAHUS BO3yXa C OJHOM PEUUPKYJSALMEN B XOJOAHBIN NEPUOJ rofa
BO3MOKHBI JIBa BapUaHTa CMEIICHUS HApYKHOTO U PELMPKYJIALMOHHOIO Bo3ayxa. B
IIEPBOM BapUAHTE PELUPKYJSLHUOHHBIM BO3JyX CMEIIMBAETCS C HEMOJIOTPETHIM
Hapy>KHbIM BO31yXOM. Takoil BapHaHT pEKOMEHIYETCsl UCIOJIb30BaTh, €CJIH TOYKa
cMecHu OKa3bIBaeTcs Bbllie KpuBoil ¢ = 100% u BbImajeHUs B Jaru U3 BO3/AyXa HE
npoucxoaut. Ecam Touka cmecum oka3piBaeTcs Himke KpuBoil  ¢=100%,
MPUMEHSETCS BTOPOM BapHaHT, MPU KOTOPOM PEUUPKYJSILIUOHHBIA BO31yX
NOJMEIINBAKT K ITOJOIPETOMY HApyKHOMY BO3JyXy IIOCJIE BO3J1yXOHarpeBaTells
IIEPBOT'O MOJOTPEBA.

PaccMoTpuM 1OCIIEOBATENBHOCT IOCTPOEHUS IIpollecca M pacyera B
NIEPBOM BapHaHTE.

1. Ha I-d —guarpammy puc.6 Hanocum Touku H u B, cooTBercTByromIne
napameTpaM Hapy>KHOT'O U BHYTPEHHETO BO3]IyXa.

2. Berancnsem mo ¢opmyne (1) yrmooit koddduimenT gyda mpormecca B
MTOMEIICHUH.

3. Ha I-d-guarpamme uepes Touky B nmpoBoauM Jiyd mporiecca B TOMEIICHUH.

4. OnpenensieM acCCUMHJIMPYIOIIYIO CHOCOOHOCTh MPHUTOYHOTO BO31yXa IO
Biare Ad, r/kr, mo gpopmyie (6).

5. Haxomum BiarocojepkaHue MpUTOYHOro Bo3ayxa Oy , r/kr, mo dopmyie
(7).

6. Ha nepecedenun nuauu  d, =CONSt ¢ jy4oMm mporecca B MOMEIICHUN
HAXOJIUM TIOJOXKEHHE TOYKH II, COOTBETCTBYIOIIEH COCTOSIHUIO TMPHUTOYHOTO
BO3/yXa MPH COXPAHCHHU €r0 KOJMYECTBA, MOJIYYCHHOTO PacdyeToOM i TEIIOro
nepuoja roja (cM. Tadi.4 mpui.).



32

wr-1%

d

Puc.6. [Toctpoenue Ha |-d -auarpaMMe U3MEHEHHsI COCTOSTHHS BO3AyXa
B KOHJIUIIMOHEPE C NEPBOM PEHUPKYIALUEH U XOIOAHOTO IEPUOAA IOAA:
1 - peunpkyssiuMs Bo3ayxa mocie Bo3yxoHarpeBaress 1-ro nmojxorpesa;
2 - peLUpKyJISIIKS BO3LyXa 0 BO3AyXOHarpeBaresns 1-ro mojgorpesa

7. Yepe3 Touky Il na |-d-muarpamme mnpoBoamm JsmHUIO O, =const mo
repecedeHust ¢ KpuBor ¢=95%, nosyunm Touky O, XapaKTepU3YIOIIYIO MapaMeTPbI
BO3JlyXa Ha BBIXOJIE U3 KaMeEPbl OPOIICHMUS,

8. Uepes Touky O mpoBoguMm Iyd aAauabaTHOTO TMpolecca YBIAKHEHHS
BO3J/lyXa B OPOCHUTEIBLHOM KaMepe.

9. Haxomum  Touky  C,  COOTBETCTBYIOUIyI0  IMapaMeTpaM  CMECHU
PELUPKYJISILIMOHHOTO W HAapYKHOTO Bo3ayxa. g storo Touku H u B coenuusem
OpsIMOM M OmpeseNsieM yIeIbHYI SHTajdbnuto Touku cmecu |l , x/x/kr, mo
dbopmyre

l.= (Gl + Gy 1)/ G, (16)

rie Gy, G, - pacxon Bo3ayxa, KI/4, HApy>KHOTO M PELMPKYISLIMOHHOTO,
omnpenensemoro Gopmynamu (11) u (12).

Touka cmecu C nexut Ha nepecedenuu auHuu HB u 1= const. Eciu touka C
HaxoauTcs Beiie kpuBod ¢=100%, npuMeHeHue MepBOTO BapuaHTa MPABOMEPHO.
VYnenvHast sHTaIbUS cMecH |, JMoKHA OBITH HE OOJIBbINIE Y/EIbHOW IHTAIBIUU
BO3/lyXa MOcJje Kamepbl oporieHus .

10. Onpenensiem mapaMeTphl BO3/yXa IMepea KaMepod OpOIIECHUS MOCIE €ro
HarpeBa B BO3JyXOHarpeBareje MepBOro mnojorpesa. [[ias 3Toro nmpoBoaUM JIMHHUH
d.= const u l,= const 1o ux B3auMHOTO nepeceycHus B Touke K.

11. HaxonuMm TEIUIOBYIO HArpy3kKy Ha BO3JyXOHarpeBareilb MEPBOTO
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rogorpesa, Br:
Q: = 0,278 G(I 1), (17)
¥ Ha BO3JIyXOHArpeBaTellb Broporo nojorpesa Q,, B, mo dopmyite (9).

12. BoryuciisieM KOJIMYeCTBO BObI, KI/4, UCIIAPUBIICICS B KaMEpe OPOIIEHUs,
o popmyite (10).

[Tpu 06padoTKe KOHAUIIMOHUPYEMOTO BO3AyXa MO0 BTOPOMY BapHaHTy, KOrJa
NOJMEIIMBAHUE  PEIUPKYJIAIMOHHOTO  BO3AyXa  OCYIIECTBIISIETCS  TOCIHE
BO3JlyXOHArpeBaTeyis IMEpBOro Tmojorpera, mnonoxenue Ttouek H, B, II, O
OMpEeNENsIOT aHAJOTUYHO ONMMcaHHOMY Bblle (mi. 1-7 3amauu Ne30).

Jns waxoxpaenus  Touku cmecu C NPEIBAPUTEIILHO OMPEICIISIIOT
nosiokeHrne Touku C , XapakTepHu3yrolleld yCIOBHOE COCTOsIHME cMmecH. /st aToro
npoBOAAT TyHKTHpHYIO juHuio BH u mo ¢opmyne (16) Haxomar yaenpHYIO
saranemuio 1, kJK/KT.

Ycnosnas touka cmecu C' nexxut Ha nepecedennu muamu HB u 1] = const

(puc.6). Yepes touxy C'mpoomum d. = const mo nepeceuenus B touke C ¢
aguabaron |, mpouecca yenaxHeHus. [Tapamerpsl Touku C SIBISIIOTCS HCKOMBIMH
napamMeTpamM CMECH BO3yXa Iepes KaMepon OpOIIEHHS.

[Tomoxenne toukn K, xapakTepusyrllen COCTOSHHE MOAOTPETOro Ha-
PY’KHOTO BO3/yXa, ONpENENsieM M3 YCJIOBHUS, YTO €ro BJAroCOJIepKaHUE PaBHO
BJIAr0CO/ICPIKaHUI0 HapyXHOTO Bo3ayxa Oy Kpome toro, Touka K momkHa nexath
Ha oxHoM mpsiMoit ¢ Toukamu C u B. Yepe3 touku B u C npoBoauM mpsiMyro
JWHHIO, a 4Yepe3 Touky H - jumHMio Oy = CONSt, Ha WX TepeceYeHHH HAXOIUM
nosnioxkenre Touku K. TemmoByro Harpy3ky BO3JyXOHarpeBareliii IEepBOIrO
HOJIOTPEBA OIpesiesieM 1o popMmyJie

Q1 =0,278 Gy(lx —ly). (18)

13. TennoByro Harpy3ky BO3JyXOHarpeBaTejsi BTOPOTO MOJOrpeBa OIlpe-
nemsieM 1o dopmyse (9), KOTMIECTBO MCIAPUBIICHCS BOJBI B KaMepe OpPOIICHUS -
o opmyiie

M, = G(d, — d.)- 107, (29)

3. O0padoTKa BO31yXa B KOHAUIMOHEPE ¢ MePBOii M BTOPOi pelupKyJisinueit

OTIUYUTENbHOM OCOOCHHOCTBIO JAHHON CXEMBl SIBISICTCS HCIOJIb30BaHHE
4acTH PELUPKYJSLHOHHOTO BO3AyXa JJIg BTOPOrO IOAOTpPEBAa  BO3YXa,
nporuienero oopaboTKy B OpOCUTENbHOM KaMepe. biiaronapst 3ToMmy yMeHbIIAIOTCS
PacxXo/Isl X0JIOAA B TETUIBIN TIEPHUOJ] TOa U TETIA B TETLJIBIA U XOJIOIHBIN TIEPHO/IBI.

[IpuHMNIManpHas cxema KOHAUIMOHEPA C IIEPBOM U BTOPOU PELUPKYISALIUEN
MpUBEJICHA HA pUC.7.

Bo3ayx B koHAMITMOHEPE 00pabaThIBACTCS CJICIYIOMIUM 00Pa30M.

B Temunblil mepuos roja, Korga SHTAIbIUS HAPYKHOTO BO3[yXa MPEBBIILIAET
SHTANBIHUI0 BHYTPEHHETO BO3AyXa, 4acTh Bo3ayxa (G M3BIEKAEMOTO BBITSKHBIM
BEHTUJISITOPOM, MOJIA€TCS B BO3YIIHYIO KaMepy mepBoro cmemienus. [lomydyennas
cmech Gy+Gi; = Gy mocTtynmaeT B OpOCUTENBbHYIO Kamepy, Ie oOpabarbiBaeTcs
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XOJIOMHOW BOAOMU, pa3OpbisruBaemoi (opcyHkamu. [locne opocHTENbHON KaMephl
BO3JyX CMENIMBAETCA BO BTOPOM KaMepe CMEIIEHUsS C OCTaJbHOW YacCThbIO
PELUPKYJSLMOHHOTO BO3/1yXa, MOCTYNAIOIIET0 Yepe3 KaHall BTOPOU PELUPKYIISILUN.
[Tonmyuyennas cmech G +G=G, mogaercs B moMenieHue, e, aCCUMIIAPYS TEIUIO U

BJIAaroBBIACIICHUA, HpI/IO6peTa€T 3aIaHHBIC ITaPaMCTPBI.
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Puc. 7. IlpuHnmnuanbpHas cxeMa CHCTEMbl KOHAUIMOHNPOBAHUS BO3IyXa
C TIEPBOM U BTOPOU peLUPKYJISLUEH:

1 — B031Myx03a00pHOE YCTPOMCTBO; 2 — MPUEMHBIH KiIanaH; 3 — KaMepa oOCITy>KHBaHUS;, 4 — (QUIBTP 11T OUMCTKA
BO3/lyXa; 5 — BO3/IyXOHArpeBaTeNy IIEPBOro MOAOTPEBa; 6 — OpocHTEIbHAsI KaMepa; 7 — BO3LyXOHArpeBaTelll BTOPOTO
TI0JIOTPEBA; 8 — BEHTIIIATOP KOHANIMOHEPa; 9 — BO3IYXOBOA MPUTOYHOTO Bo31yXxa; 10 — KoHAMIHOHUpYEeMOoe
nomernieHue; 11 — BO3yX0BOJ yIaIsieMoro Bo3/yxa; 12— BBITSIKHOW BEHTHIIATOP C dJIeKTpoBHrarenem; 13—
CMecHTeNbHAs CeKIHst; 14 — BO3AyIIHbIC KiIanaHbl, 15 —B031yX0Bo T BeIOpoca B atMochepy; 16 — Bo3myxoBox pe-
LUPKYJISIUK BO3MyXa; 17 — BO3MyX0BO.I BTOPOH PEIMPKYJIAIHHU; 18 — BO3MyX0BOI MEPBOi pEIUPKYIISIIIUN

B xomomHblii mepuon HapykHbIM Bo3ayX Gy mogorpeBaeTcs B CEKIHUAX
IIEPBOTr0 MOJOrPEBA M OCTYNAET B KAMEPY MEPBOTO CMELICHHUS, T/I€ CMELINBAETCS C
4acThl0 peHUpKyIIuoHHOr0 Bo3ayxa Gi. [lomyuennas cmech Gu+Gi = Gy
IOCTyMaeT B OPOCUTENIBbHYIO KaMepy, riae o0pabaTblBaeTcsi PpEeLUupKyIupyeMoit
BOJOM.

[Tociie opocuTenpHOM KamMepbl BO3AyX CMELIMBAETCS BO BTOPOM Kamepe
CMEIIEHUS C OCTaJIbHON YacThIO PEHUPKYJISIUOHHOTO Bo3ayxa Gy, mocTynaroniero
yepe3 kaHan BTopod peuupkyssiuu. [lomyuennas cmech Gy+G; = G, B ciyuae
HEOOXOAMMOCTH TIOJOTPEBACTCSI B CEKLUSAX BTOPOrO MOJOTPEeBa M TMOJAETCs B
MOMEIIEHHE, I1€, ACCUMHIIIMPYSI TEIJIO U BJIArOBBIJIETIEHUS, TPUOOPETAET 3a/laHHbIE
[MapaMeTphl.

B Tex cnyuasx, korna CKB BbeimosHgeT (yHKIMH OTONMHUTENBLHON CHCTEMBI,
TEMIIEpATypa MPUTOYHOTO BO3AYyXa ONPEACISIETCA C YYETOM OTONMMUTEIBHON
Harpys3KH.

3.1. Pacuer a5l TenJioro nepuojaa

PaccmoTpum moctpoenue Ha I—d - quarpaMme mOJUTPONMYECKOro mpoliecca
00paboTKM BO3/yXa B KOHIUITMOHEPE C TIEPBOI M BTOPOI pEIUPKYIISAIUEH.

3agaya Ne 6. Iloctpouts Ha |-0-muarpamme mporecc KOHIUIIMOHHUPOBAHUS
BO3lyXa JUIsl TEIJIOTO MEePHo/ia Toja MpU CXeMe ero o0paboTKu ¢ IEpBOil U BTOPOI
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perupkysmusaMu.  OnpenenuTh pacXxonbl MPUTOYHOTO W PEIUPKYJISAIIMOHHOTO
BO3/lyXa M pacxo X0J0/1a AJis OXJIaKIECHHUS U OCYIIKHA BO3TyXa.
Hcxoonvie OaHuble (Tabn. 2 TpwWi.) : TapaMmMeTpsl HApPY>KHOTO BO3JyXa -
temreparypa t, °C, ynenbHas sHtanmenus |y, k/[x/kr; u30bITOUHBIE TEMO- Qp,
Bt, u Bnaro- My, Kr/4, BBIJCICHHUS B NMOMEIICHUH; TeMIEpaTypa MPUTOYHOTO
Bo3ayxa t,, °C; mapameTpsl BHYTpEHHEr0 Bo3iyxa - reMiepatrypa iy, °C (s Bcex
BapuaHToB t;=23°C) U OTHOCHUTENbHAs BIAKHOCTb @5 , % (I BCeX BapUaHTOB
s=50%).

Ilopsiook pacuema u nocmpoenus. 1. Ha I-d -guarpammy (puc.8.) HaHOCHM
touku H wu B, cooTBercTBymommMe pacueTHbIM TapaMeTpaM HapyXKHOTO U
BHYTPEHHETO BO3AyXa.

dodat= 786 N
da-dg \V N
a-dg=BFL

\ %
desgel 3

N

d
Puc.8. HOCTpOCHI/Ie Ha |'d'HI/IanaMMe COCTOAHUA BO3AYyXa B KOHAUITUOHEPE

C IIEPBOM U BTOPOM PELUPKYISIUAMH IS TEIUIOrO Iepruoaa roaa

Ve

2. [lo BenmuumMHE TEIJIO- M BIAroum3OBITKOB ompezenseM 1o ¢opmyine (1)
yrI0BOM KO3(PUITMEHT JTyda mporecca €.

3. Uepe3 Touky B mpoBoauM Jyd mporiecca A0 MepecedeHusi ¢ U30TepMOi
OPUTOYHOTO BO3/lyXa, TIOJIy4aeM MapaMmeTpbl MPUTOYHOTO Bo3ayxa (Touka II).
Haxomum mojoxenue Touek | ', A’ npuanMas otpesku 111 'n BA’ PaBHBIMH
1°Cnpu d; =dgum dy = djf .

4. OmpenensieM TapaMeTpbl BO31yXa, MpoIIEAiero .00paboTKy B Opo-
CHTENBHON Kamepe, mpoBoas uepe3 Toukn A'um T ' mpsmyro 10 mepecedeHus ¢
KpuBoil = 95% B Touke O, COOTBETCTBYIOIIEH UCKOMOW BETUYHHE.

5. Haxoaum ob1iee konudecTBo mputodHOro Bozayxa G , kr/4, mo dopmyne
().



36

6. OmpenensemM pacxoj Bo3Ayxa BTOpod pemmpkyisiuu Gy , Kr/4, mo
bopmyie
Gz=G{(li -1 )(1a-1; )} (20)
7. Haxomum pacxo BO3yXa, MPOUISAIIETO Yepe3 OPOCUTENbHYIO Kamepy Go,
KI/4, 1o popmyJe
G,=G-Go. (21)
8. KommuectBo Bo3myxa mepBoi perupkyisiuun Gi, Kr/4, HaXOAUM IO
dbopmyie
G1=G, -Gy, (22)
rae Gy — pacxoa Hapy>KHOTO BO3/yXa, onpenesseMbrii o gpopmyie (11).
9. OmpenensieM yAETbHYIO SHTATBINIO CMECH HAPY>KHOTO BO3MlyXa U BO3/IyXa
nepBoi perupkyssiuun . , kJK/Kr, mo Gpopmye
l.=(Guly + G1 1)/ G.. (23)
10. Ha mepeceuenun nuuuii I, = const u A’'H HaxoauM MOJIOKEHHE TOUKH
cmecu C.
11. Onpenensiem pacxox xonona Qx, BT, mist oxmakaeHus # OCyIIKA BO3ayXa
o opmyie (14).

3.2. PacueT 1J151 X0JI0AHOTO Mepuoaa

PaccmoTtpuMm moctpoenue Ha |—d -auarpamme mporecca 00pabOTKH BO3ayXa
B KOHJMILIMOHEPE C NIEPBOU U BTOPOU PEUUPKYIIALUEN

Bamaua Ne 7. Tloctpouts Ha |-d-muarpamMme mporece KOHAMIIMOHUPOBAHUS
BO3/lyXa JUJISl XOJOJHOTO NEpHOoJa TojAa MpPU CXEMe ero o0pabOTKH C MEepBOM U
BTOPOU peuupKyysigusiMu. OnpeaenuTb, pacxoibl TEIVIOTHl B BO3AyXOHArpeBaresne
MEPBOTO M BTOPOTO MOJOIPEBa M BOJIBI JIJISi OCYHIECTBIEHHUSI MPOLIECCOB HArpeBa,
YBJIQXKHEHUS U OXJIaXKICHUS BO3/1yXa.

Hcxoonvie  Oanmvie (TabN.2;5 mpui.): mapameTpbl HapyKHOTO BO3IyXa -
temneparypa t; °C, ynenpHas sHTanbmus |, , kJPK/Kr; u30bITOUHBIE TEIIO- Qp,
Br, m Bmaro- M,;,, Kr/d, BBIICICHHUS B TOMCIICHHH, OOIINEEe KOJUICCTBO
IpUTOYHOTO Bo3ayxa G, Kr/4; pacxoisl Bo3ayxa mepBor peuupkyssiiuu Gi, Kr/4, u
BTOpOU perupkyisituu Gy, Kr/4, IPUHSTH COTJIACHO pacyeTy TEIIOTo Meprojia rojaa
(tabut. 1V.25); mapaMeTpbl BHYTpEHHET0 BO3ayxa - Temieparypa t, , °C (mas Bcex
BapuanToB t{;=20°C) um OTHOCHUTENbHAs BIAXHOCTb @5 , % (I BCEX BapHaHTOB
ps=45%).

Tlopsioox pacuema u nocmpoenus. 1. Ha |-d -nuarpammy (puc.9.) HaHOCHM
Toukd H 1 B, cooTBeTCTBYIOIINE COCTOSIHUIO HAPY>KHOTO U BHYTPEHHETO BO3/yXa.
BrrurcisieM yriioBoit koaddunment yda nporecca mo Gopmysie (1).

2. Tlo dopmyne (6) OTpEeNIeNIsIeM ACCUMIIMPYIOIIYIO CIIOCOOHOCTh
IMPUTOYHOTO BO31yXa Mo Biare, a no gopmyne (11) Haxomum BiarocojepkaHue
nputoyHoro Bozayxa dy, r/kr. Touka I1, ompenensromias COCTOSHUE MPUTOYHOTO
BO3/yXa, HAXOJWUTCS Ha mepeceueHuH JuHMM O, = CONSt ¢ Jydom mporecca B
MOMEIICHHH.

3. Ilo popmyne (21) ompenensiem pacxojl BO3AyXa, MPOIICANIETO Yepe3
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Kamepy oporienus G, Kr/u.

e’

He
dyz: 02 '7(\'

Puc.9. IToctpoenue Ha |-d -muarpamme U3MEHEHHsI COCTOSHHS BO3/IyXa B KOHIHUIIMOHEPE
C IIEPBOM U BTOPOU PELMPKYIISIUEN JIJIs1 XOJIOJHOIO MEPHO/IA roAa

4. HaxoguMm monoxkenue Touku O, XapakTepusyrolled COCTOSHUE BO3AyXa
MocJie KaMephbl OpPOIIEHUS Tepel  CMENIMBaHWEM  €ro C BO3JYyXOM BTOPOM
PELUPKYJIAINH, JUIsl 4YeTr0 OMpeeisieM BJIarocoJepsKaHue BO3ayXa MOCTIE Kamepbl
oportieHus no popmyie

do = (Gd, — Gad,)/ Go. (24)

Ha mnepeceuenun nuaum 0, =CONSt ¢ kpuBoit ¢ = 95% omnpenensem
noJsioxkenne Touku O.

5. ITo dhopmymne (11) maxomum pacxoj HapykHOTO Bo3ayxa Gy, Kr/d.

6. OnpenenseM BiarocoaepkaHUE CMECH BO3yXa MEPBOU PEHUPKYISAIUNA H

Hapy>XHOTO BO3ayxa 1o ¢hopmyiie
dc = (Gid;s + Gudy)/ Go. (25)

7. Ha I-d-muarpamme Ha mepeceyenun JsmHUE d.=const u l,=const
ompeesieM nojioxeHue Touku cmecu C.

8. Ha I-d-gmarpamme Ha mepeceuenuun auHuii d,=const u BC maxomum
MojokeHnue To4ukhu K, COOTBETCTByIOIIEW TMapaMeTpaMm BO3AyXa IOCIe
BO3JyXOHarpeBaTess epBOro noJI0rpeBna.

9. OmpepensieMm mapaMeTpsbl BO3AyXa, MOCTYNAIOMIET0 B BO3AyXOHATrPEBaTEIb
BTOpOoro mojaorpeBa. Touka cmecu (i HaxoauTcsa Ha npsamoir BO B mecte
MIEPECEUCHHUS €€ C JIyYOM HarpeBaHusi, MPOBEIECHHOM uepe3 Touky I1.
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10. BeobrumcnsieM pacxo  TEIIOTHI Ha  HarpeBaHME  BO3AyXa B
BO3JyXOHarpeBatene nepBoro mojporpesa Qi , Brt, mo dopmyne (18) u BTOporo
nmogorpeBa Q3, Bt, mo dopmyne

Q2 =0,278 G(l. - I5). (26)

11. HaxomuMm pacxoj ucnapuBIIEicst BOABI B KaMepe oporinenus M,, Kr/4, 1o

dopmyite (19).

V. PacueTr 0OCHOBHBIX 3J1eMEHTOB KOHAUIUOHEPOB
1. O0pa6oTka BO31yXa B OPOCUTEJBHBIX KaMepax

JUist co3gaHusi BHYTPU MOMENICHUH HOPMUPYEMBIX (ONTHUMAIbHBIX WM
JOMYIIEHHBIX) MUKPOKIMMATUYECKUX MapaMeTpoB BO3Ayxa HeoOxoauma mojadya
ONPENEIICHHOTO KOJIMYECTBA MPUTOYHOTO BO3[yXa C OINPEACICHHBIMU €r0
rnapaMeTpamu, KOTOpbIe, KaK PaBUiio, (KpOME BEHTUISIIUU B TEILIBIN MepUo Tojia)
HE COOTBETCTBYIOT MapaMeTpaM Hapy>KHOro Bo3ayxa. [[o3TomMy HapyKHbBIA BO3yX
MOJBEPraloT TEIJIOBJIAXKHOCTHOM 00pabOTKe [0 TMOJYyYEeHHUS HEOOXOIUMBIX
MapaMeTpoB TMPUTOKA. ITa 00pabOTKa OCYIIECTBISIETCA B TEIJIO OOMEHHBIX
amraparax, IZ1€ BO3QYIIHBIA IOTOK KOHTAaKTHUPYET C HArpeTOM WIM OXJAXIACHHON
MMOBEPXHOCTHIO MJIM C HArpeToOl MM OXJIAXIECHHOW KUAKOCTHIO, KOTOPYIO MOYHO
pa3OpbI3TUBAaTh, CO3/1aBasi JOXKIAEBOE MPOCTPAHCTRO.

Haunbonee yacTo B mpakTUKe BEHTWISIIMU M KOHAUIIMOHUPOBAHUS BO3IyXa
JUTSL TETUIOBJIAXKHOCTHOM OOpaOOTKM MPUMEHSIOTCS KaJOpU(EpPhl, MOBEPXHOCTHBIC
oXJIaAUTENU U (POPCYHOUHbIE (OPOCUTEIILHBIE) KAMEPHI.

B @opcynounou kamepe BO3myxX mepeMemiaeTcs 4epe3  JO0XKIEBOE
npocTpaHCcTBO. Temmeparypa pacmbuisieMoil (GopcyHkamMu BOAbI (tw) MOXKET OBITh
mro6oi Beitie 0°C, a ecii B Hee to0aBjieHa coJib, TO M Hinke 0 °C.

Koneunbie mapametpbl Bo3ayxa (t2, j2) 3aBHCAT OT TeMIEPaTypbl BOJIBI.
TeopeTndyeckn B KOHEYHOM COCTOSHMHM Bo3ayxa 1 = U, ¥ @ = 100 %.
[IpakTryecku mpoIecc TeIrI0- ¥ MacCOOOMEHa 3aKaHYMBAETCS PaHbIIe, TO €CTh 1 =
twxon, @ @2 = 95%. O0OMaCTh BO3MOXKHBIX MPOLIECCOB 00paOOTKH BO3AyXa BOJOW B
dopcyHouHO# Karepe Ha |-d-auarpamMmme orpaHUYMBACTCS KAacaTEIbHBIMH U3 TOYKH
I x ¢ =100 %. U3 310l 00IaCTH MCKIIFOYAIOTCS TPOIIECCHI, JII KOTOPHIX BOja
TpeOyeTCcsi TakoW TeMIepaTyphl, KOTOPYIO MPAKTUYECKU MOIYYUTh HENb3s (WiH
HKOHOMHUYECKH HEOMPAB/IaHHO).

Ecnu u3BecTHBI mapaMeTphl HAYaIbHOTO COCTOSIHUSI BO3AyXa M TeMIeparypa
BOJIbI B (DOPCYHOUHOM Kamepe, TO MOXKHO H300pa3uTh B [-d-amarpamme mporecc
U3MEHEHUsI COCTOSIHUSI BO3/yXa, HAWUTH TapaMeTpbl €ro KOHEYHOI'O COCTOSHHS
(MeaNbHOTO WJIM PEealbHOr0) M BBICHUTH, YTO MPOUCXOAUT B (POPCYHOUHOM
KaMepe ¢ BO3IYXOM U BOJIOM:

ecid t,,,<tin (11<tp), BO3ayX HarpeBaeTcs U €CTECTBEHHO BOCHPHUHHUMAET OT
BOJIbI SIBHOE TEILJIO K HA00OPOT;

ecmu O,40<Cyo, (d1<dp), BO3MYyX YBIQKHSAETCSI W BOCHPUHUMACT BMECTE C
napamu CKpbITOE TEIIIO (¢ U HA000POT;
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ecmd |,,q4<lyon, BO3MYX, OTHABAS WM BOCIPUHUMAS (; U (, B UTOTE OTIAN
Tera OoJbllle, YeM BOCTIPHHSUI, a BOJA OTAajla MEHBIIE, YeM BOCIPHUHSIA |
MMOATOMY Harpesach;

€CTM TP HEW3MCHHOM HaYaJlbHOM COCTOSHHUU BO3JyXa HYXXHO ITOBTOPSTH
OJIMH W TOT >K€ IPOIIECC M IMOJydaTh OJIHO M TO K€ KOHCYHOE COCTOSHHE, BOIY,
UCIIOJIb30BaHHYIO B (DOPCYHOUHOU Kamepe, cleayeT pH |,,q,<l.., HarpeBatsb, l,<lq
- oxyaxnath, a npu l.=l,, (Ipu agnabaTudeckoM MpoIEcCce) HCIOIb30BaTh
PELUPKYJIANNIO BOJABI Oe3 ee 00pabOTKHM, TaKk Kak TeMIleparypa BOJbI B 3TOM
Ipolecce He MCHSETCS W paBHA YMCIACHHO TEMIIEpaType BO3JyXa IO MOKPOMY
Tepmomertpy: ty = t,, = const.

Anmnabatudeckuil mpoiuecc oOpaOOTKM BO3AyXa BOJOW MPHUMEHSETCA HE
TOJIBKO B (DOPCYHOUHOU KamMepe, HO W MPU MeCMHOM O00V8IANCHEeHUU W 33 CUET
pacIbUICHUS HETIOCPEICTBEHHO B IMMOMEIICHUU BOJIOIPOBOIHON BOJBI C TIOJHBIM €€
ucrapenueM. Ilpum wucmapeHun B BO3AyxXe TMOMENIEHUS Boasl mnpu ty=t,
TEIJIOCOACP)KaHUe BO3ayXa OyIeT MEHSThCA 3a CUET TEeIIOCOMCP)KAaHHUS BOJBI,
OJTHAKO HACTOJIPKO HE3HAYHMTEIIbHO, YTO B TMPAaKTHUYECKHX pacueTrax J3TUM
U3MEHEHHUEM IpeHeOperaroT, Mo3TOMY MPOLECC MECTHOTO JOYBIAKHEHHUS BO3IyXa
cuuTaroT aaunadbaTudeckuM. KoHeuHOe COCTOSIHUE BO3yXa 3aBHUCUT OT KOJWYECTBa
PacCIBIJICHHON U UCIIApUBIIICICS BOJIBI.

Cmewenus 08yx koauvecms 6o30yxa (Gi1 u Gz) ¢ pasHbpiMu napamerpamu (i,
di, Ji u tp, dp, J2) mcCHoIB3yeTCs AOBOJBHO YacTO B CHCTEMAaxX BEHTUJISALUH U
KOHJIMIIMOHUPOBAHUS BO3AyXa: CMECH IPUTOYHOTO HAPYKHOTO BO3JayXa C
BO3IYXOM, VIASIEMBIM U3 TIOMEIICHHS - PEHHUPKYJSAIUS, CMECh BO3/yXa,
npoueanero o0padoTky B (pOPCYHOUHOM Kamepe U MPOMYLIEHHOTO MHUMO €€ IO
00BOHOMY KaHaly, - 1o Oaknacy. [lomydaernas cmech umeeT Maccy Gey = G1 + Gy
1 mapaMeTpsl t.,, Ueyy Jeny KOTOPBIE MOXKHO ONPEACITUTD KaK aHATUTHYECKU:

G, +G,l
ICM:—lé; 22, (7)
cm
Gt +G,t
tCM:—ltIG 22 (8)
cm
Gd, +G,d
Ay = 20220 ()

GCM

Tak ¥ rpadudecku mo J-d-guarpamme.

Besikuii poriecc M3MEHEHHUST COCTOSIHUS BJIQYKHOTO BO3/1yXa COMPOBOXKIACTCSI
U3MEHCHHEM €ro TEIIOCOAepKaHus Ha BennduuHy AJ u Biarocomepkanus Ha Ad,
IpUYeM 3HAYCHHSI TUX BEIMYMH MOTYT UMETh JIN0O 3HAK ILTIOC, THOO MUHYC, JTHO0
OHHU MOT'YT OBITH PaBHBI HYJIIO.

Al
Bennunna E Ha3bIBACTCA TCINIOBJIAKHOCTHBIM OTHOHICHHUEM IIpoHEcca, a

pH M300paXkKeHHUH Tpoliecca JIydoM Ha J-d-auarpamme - yenoevim koo duyuenmom
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g:A—I WA g:ﬁzg, (20)
Ad Ad-G W

rae G - macca 06pabaTeIBa€MOTO BO3/1yXa, KT}
Q, W - konMuecTBO TeIla U BJIard BOCIIPUHITOTO WJIM OTIAaHHOTO BO3/TyXOM B
npouecce, Kk, T.

Bayrpu nomemieHuii HU3MEHEHHME  COCTOSHHUS ~ IPUTOYHOTO  BO3JyXa
IMPOUCXOJUT 3a CUET ACCUMIJISIIIUK HM30BITKOB JIMOO HEMOCTAaTKOB Terma +Q u
Biaron30bITkoB W. B 3TOM ciyyae yrioBoil kKod(pGUIMEHT paBEeH OTHOIICHUIO
M30BITKOB Terjia (ITOJHOI0) K BBIJICJICHUIO BIaru B MOMEIICHUH.

[Tpu u3BecTHBIX TerIOM30bITKAX Q,; U Qn W BiIarom3ObITKax W MOMEIICHUS
KOJINYECTBO MPUTOYHOTO BO3yxa Gyp ONpeiesnsieTcs 1o ciaenyromei popmye

G = Qn _ Qﬂ _ W (1 1)

o0, -1, cft,-t) d -d,

y n

Ipumep 1.

Hapyxubiii Bo3nyx B koaudectBe G = 31000 kr/u ¢ mapamerpamu t, = -16°C;
I, = 14 x/x/kr nomkeH ObITh HarpeT B kajnopudepax 1o t, = +24 °C. Onpenenute
mapaMeTphbl HarpeToro Bo3ayxa ¢, O, J« u pacxox Temia Q B kamopudepax, ecim
Psap = 760 MM.pT.CT.

Hanocum Ha J-d-muarpammy Ttouky H ¢ 3agaHHBIMEM TapamerpamMu |
IIPOBOJMM Yepe3 Hee BBEPX NpsaMyro d = const 10 mepecedenus ¢ npsamoii t, = 24 °C.
Yuraem mapameTpsl Harperoro Bo3ayxa d, = 0,7 r/kr, J, = 26 xJx/kr. Pacxon teria
omnpenenseM mo Gopmyse

Q=G (Je- J,) = 31000 (26 + 14) = 1200000 &I /4,
wmm Q = Ge(te - t,) = 31000 x 1 (24 + 16) = 1200000 xJTx/4.

3anaua 8.

Onpenenute HEOOXOIUMBIN pacxo/ TerioHocuTess W (BOIbI ¢ mapameTpaMu
t., tsp) A mojorpeBa B Kajopudepe NPUTOYHOTO BO3ayXa B KoiuuectBe G;
UMEIoIero Temmeparypy t, u TemnocomepkaHue J,, 70 TeMmreparypsl
OnpenenuTe Takke KOHCUHYIO TeMrepaTypy Bo3ayxa fp, ecnum mocie xamopudepa
€ro YBJIAKHUTh aauabatndecku B (PopcyHOUHOM Kamepe. McxomHble HMaHHBIE K
3aj1a4e MPUBEACHBI B Ta0JI. 6 IPUIIOKECHHUS.

Ipumep 2.

ITputounsiit Bo3ayx G, = 1000 kr/u ¢ HauanbHBIMU NTapameTpamiu to = 20 °C,
@ = 50 % obpabateiBaeTcs B (hOPCYHOUHOU Kamepe BOJOW TemriepaTypout ty = 17
°C. BbIICHHTE KaK W3MEHUTCS COCTOSIHME BO3AyXa M BOABI B 3TOM IpOIIECCE,
npuHUMas KodhuimeHT 3 HEeKTUBHOCTH KaMephl PAaBHBIM €IHMHHIIC.

Ha J-d-guarpamme otmeuaem TOuky 0, COOTBETCTBYIOIIYIO Ha4ajJbHBIM
napaMeTpaM Bo3ayxa 1 TouKy | Ha nepeceuenuu kpusont ¢ = 100 % u npsamoii t = ty
= 17°C. Touka 1 cOOTBETCTBYET Mpe/EIbHO KOHEYHOMY COCTOSIHUM BO3ayxa (T.e.
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COCTOSTHUIO TOTPaHUYHOTO MEXIy BO3IyXOM W BoJOH cios). Yuraem mo J-d-
nuarpamme Jo= 42 kJIx/kr, do = 9 r/kr, dy = 12,6 r/kr, t; = 17 °C, d,. = 0,7 r/kr, J; =
48,7 xJx/KT.

[Ipoananu3upyeM mnporecc:
- TaK KaK t,,,>1con, BO3YX OXJIAIWIICS M OTJIAJ BOJE SIBHOE TEILIO

Qs = GupC(ton-tuas) = 1000 X 1(17-20) = -3000k Tk /1;

- TaK KaK 0,,44<0x,, BO3MYyX YBIXXHHICS U BOCIPUHSII OT BOJIBI BMECTE C Mapamu
CKPBITOE TEILIO

Qux = an(2500+1,8t,m)%= 1000 x (2500+1,8 x 17) x 3,6 = 8900k [x/u;

- TaK KaK BO3AYyX OT/AaJI TeIlJIa MEHbIIIE, YeM BOCIPUHSI, BOJAa HA00OPOT, 3HAYUT,
OHa OCTBILJIA;

4TOOBI TOBTOPHO KMCIOJIB30BaTh BOJIY U3 MOJI/I0HA (DOPCYHOUHOH KaMephl, €€ HYKHO
MOI0TPETh, COOOIIMB €1 CTOJIBKO TEIlIa, CKOJIBKO OHA B UTOTE OT/ajia BO3AYXY:

Qn = G (IKOH - Inaq) HJI Qn = QCK + Qﬂ;
Qn = 1000 (48,7 - 42,8) = 5900 kJ[k/4
i Qn = 8900 - 3000 = 5900 x/{x/4.

3anaya 9.

AHanoruuHO TpUMepy 2 MpPOAHATU3ZUPYUTE MPOLEeCcChl 00PadOTKH OJHOTO U
TOrO0 K€ BO3AyXa C MapaMeTpamu ¢, t, BOJOW pa3JIUYHOU TEMIIEPATYPOH ty.
3HaueHUsl HayaJbHBIX MAapaMETPOB W TEeMIepaTypbl BOABI (IUII CMECU CIIy4aeB)
IpUBEJICHBI B Ta0JI.7 IPUITOKEHHUS.

IIpumep 3.

Hapy:xHb1ii Bo3ayx ¢ napamerpamu t, = 29 °C, J, = 66 kJ[K/KT B KOIMYECTBE
L, = 10000 m*/4 oxnaxnaercss B popcyHOUHOM kKamepe 10 to = 13 °C. Onpenenure
ko3 uimeHT 3gpekTuBHOCTH TerooOMeHa B Kamepe opouieHus E, ecnu mocrne
KaMmepbl OTHOCHUTENbHAs BIIAYKHOCTh BO3/yXa @ = 95 %;
XOJIOIOMTPOU3BOAUTENILHOCTh KaMEPhl; KOHEUHYIO TEMIIEPATypPy BOIBI t,, U PacXo]l
BOJIbI, €CJIM Ha BBIXOJIE M3 (POPCYHOK BOJIa UMEET TeMIiepatypy twy = 7 °C.

Ha J-d-nmuarpammy HanocuM touku H u O, COOTBETCTBYIOIIHE COCTOSIHUSAM
BO3/1yXa Nepej KaMepou U nocie Hee (B peaabHoM mporecce). CoeTMHUM 3TH TOYKH
npsiMoit 1 nipoayiumM nociieiHior 10 @ = 100 %. ITonyyennas Ha j = 100 % Touka O’
COOTBETCTBYET MPEACTHLHOMY, TCOPETHICCKOMY COCTOSIHUIO BO3/IyXa MOCIIEC KaMephl
OpOLIEHUS.

ITo J-d-muarpamme untaem toy = 11,5 °C, Jo= 36,1 xJIx/kr, Jo = 33,6 KJIK/KT,
d, = 14,8 r/kr, do = 9,1 r/kr, do = 8,51/kr
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B Tteopernueckom mpouecce NpeaesibHas KOHEYHas TeMIeparypa BO3ayxa
MOCJIe KaMephbl OPOIIICHUS paBHA KOHEYHOU TeMIiepaType Bombl, T.e. toy = t,, = 11,6
°C.  Xo0J010npOU3BOJUTEIBHOCTh KaMepbl OpOLICHHA (KOJIMYECTBO TEILIa,
OTJIaHHOT'O BO3/TyXOM BOJIE)

Qx = Gy (I, - lo) = 11690 X (68 - 36,1) = 371911 I/,

G, =L, —>2 _ _ 1000012169 = 11690 r/u.
273+,

KonuyecTBo pazOphi3ruBacMoil BOJIbI OIpEAENIeTcs U3 YCIOBHUS, YTO OHA
BOCIIPHUHSUIA TEIJIA CTOJIBKO, CKOJIKO OTAAJ BO3AYX (MIOTEPH B OKPYKAIOIILYIO CPEIY
(akTHUECKH B ATOM CJIy4yae BCEr/ia paBHBI HYJIIO) U MPU 3TOM Harpenach ot t,, = 7
°C mo t,, = 11,6 °C,

o 3L 9500 gy,
c-(t,—-t,) 419-(11,6-7)
T.€. KO3 PHUIIUEHT OPOIICHUS JOJDKEH COCTaBUTh
U= S, = 19500 =1,67 xr/kr
G, 11690

H

Koaddumment rddhekTuBHOCTH TEriooOMeHa paBeH OTHOLICHUIO OTPE3KOB
npsiMeix HO u HO' cOOTBETCTBYIOLIUX peaJbHOMY U TEOPETUUYECKOMY IpoIleccam,
WIM COOTHOIIEHHUIO UX TIPOEKIINI Ha JII00YI0 OCh KOOPJUHAT, T.€.

_HO 1,-l, d,-d, t,—t,  29-13

E = = 0,92.
HO' 1,-1, d,—d,

t,—t, 29-116

3apaua 10.

Y cTaHOBUTE MOXKHO JIM TIOJIYYHUTh TTOC)Ee (POPCYHOUHON KaMepbl BO3AYX C tin
€CITM ero HavyaJbHBIC TTapaMeTPHI to, (o. ECIM MOXKHO, TO Kakas TeMreparypa BOJIbI
IpU 3TOM HY)KHA. 3HAYCHHWE HAYaIbHBIX MApaMETPOB M KOHEYHOH (B peajbHOM
MPOIIECCe) TEMIIEPATYPHI €r0 (I CEMU CIIy4aeB) MPUMUTE IO Ta0JI.8 PUIIOKEHHUS.

Ipumep 4.

Hapy>xubiit Bozayx ¢ mapamerpamu t, = 1 °C, d, = 3,0 r/kr B konuuectBe Ly =
10000 M%4 cMmemmBaeTCs ¢ PEUMPKYIALIMOHHBIM BO3AYXOM B KomudecTBe L,
20000 m3/4, umerommmM t, = 24 °C, d, = 12,6 r/kr. OnpeaenuTs napamMeTpbl CMECH.

Hanocum Ha J-d-mumarpammy toukn H m B u coeamHseM uX MOpsiMOid.
N3mepsiem qunay otpeska HB (HB = 108 MM B macmitabe muarpamMmbl MO0 KOTOPOM
pemainics mnpumep). Touka C Oymer gemuth mnpsayro HB  Ha otpeskw,
00paTHOMPONOPIIUOHATBHBIC PACX0laM BO3/yXa, T.€.
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HC G CB G HC G,

H

—L wm = , WIN = )
B Gll H B GCJ'! H B GCJW

OmnpenensieM Maccy BO3/lyXa peUUPKYIALUOHHOTO, HAPYKHOTO U CMECH U
nuHy otpeska HC:

G,=L,-p, =L, 353 =10000- 353 =12880 kr/u;
273+t, 273+1
G, =L, -p =L 353 _ 20000-—353 = 24100 xr/4;
P P273+t, 273+24
G, =G, +G, =12880+ 24100 = 36980 kr/4;
G
HC =HB—*- :108-M =70,2 Mm.

G 36980

cm

OtknansiBaem iy otpe3ka HC u nonyyaem nonosxenue Touku C. tey= 15,9 °C,
dev = 9,2 T/KT.

3agaua 11.

W3 kamepsl OpoIIeHusT KOHIUITMOHEPA BBIXOIAT BO3AyX B KommdecTBe Gy ¢
napamerpamu t, U ¢@.. Bozayx, momaBaemblii B momenieHue B KoiuuectBe G,
JIO/DKEH HMMETh Biarocojepxanue d, A MOJy4eHHMs TaKOrO BJIArocoACpKaHHs
4acTh HAPYXXHOTO BO3yXa MPOITyCKaeTcs Mo Oailrmacy MHUMO KaMephbl OpOIICHUS.
Onpenenute KoIMYeCTBO Oaimacupyemoro Bosnyxa Gg, MpU ATOM MPUMHTE
napaMeTpbl Hapy>KHOro Bo3ayxa t,, ¢, U JOpyrue HMCXOJHBbIE AaHHBIE MO Ta0y.9
MIPUITIOKECHUS.

IMpumep 5.

B paboueit 30He moMmenieHUs Iexa TEKCTWIbHOW (aOpuku HEOOXO0IUMO
obecnieunts t, = 22 °C, ¢, = 70 %(1ipu Psop = 745 MM pT. cT.). [IpuTOuHBIi BO3AYX
Grp = 17600 kr/4 umeer Bnarocoxaepxanue d,, = 0,9 r/kr. YBnaxHeHne BO3ayXa B
1I€X€ MPOU3BOJUTCS MECTHOM CHUCTEMOM IYTEM PACIbIJICHUS BOJOMPOBOJHON BOJIbI
C NOJHBIM ee ucrnapeHueM. Olpenenurs, ¢ Kakoud Temieparypou t,, noimkeH
MOJaBaThCsl B TMOMEIICHUE BO3yX M KAKO€ KOJIMYECTBO BOJABI HEOOXOIUMO
M0JIaBaTh U3 CUCTEMBI JI0 YBJIAKHEHUS.

Hanocum Ha |-d-guarpamMmy touky B u ot Hee mpoBoaum jgunHHiO |, = const
10 TepeceueHuss C JHMHUEH Biarocojepxkanus O,, = 0,9 T/kr u HaxoquMm
temneparypy Touku 11 t,, = 49,4 °C. Pacxon Bozibl 10JIKEH OBITH

G, =G, -(d —d ) — =17600-(11,8—0,9) - —— =191,9 xr/u.
4 »”°1000 1000
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I[TPUJIOXXEHUE
Tab6muma 1. Mcxoaubie nanHbie K 3amade Nel

Bapu t, I, ts, s, Qs W,
aHT °C kJK/KT °C % kJK/49 Kr/4
1 -20 -18,9 20 30...45 -5000 1,2

2 -10 -8,5 21 30...45 -4000 2,0

3 -16 -12,5 22 30...45 -4500 0,8

4 -15 -13,0 20 30...45 -6000 3,0

5 -5 -3,0 21 30...45 -5000 3,0

Tabnuna 2. VMicxoaHble TaHHBIC I pacueTa CHCTEM KOHANIIMOHUPOBAHUS BO3IyXa
K 3agagaM Ne2-7

Ne [TapameTpsl HApY)KHOTO BO3yXa Tennous30obITKH, N36bITOUHBIE Temmne-
IL.II Qu, Bt BJIAro- patypa
BBIACIICHUST Mgy MIPUTOY-
KT, 4 HOTO
TeMreparypa yAenbHas TEIIBIA | XOJOMA- | TEIUIBIM | XOJOA- BO3-
t,,°C SHTAIbIUSA NepuoJ | HbIA epuos HBIN ayxa
i, kJIK/Kr roja | mepuon | roja HepHOJ tn,°C
TEIUIbI | XOJIOA- | TEIUIbIA | XOJOoA- roaa rojaa
epuon HBIN EPUOL HEIN
roja | nepuon rojaa epuos
rojaa rojia
1 2 3 4 5 6 7 8 9 10
1 33,0 -22 64,5 -20,9 45000 | 25000 20 20 18
2 32,5 -31 56,9 -30,6 55000 | 30000 20 20 17
3 28,3 -39 55,7 -38,9 65000 | 35000 25 25 16
4 21,7 -43 53,2 -43,1 75000 | 40000 25 25 15
5 27,3 -24 53,2 -23,0 85000 | 45000 30 30 18
6 31,8 -25 58,6 -24,3 95000 | 50000 35 35 17
7 33,0 -22 57,8 -20,9 | 105000 | 55000 40 40 16
8 28,9 -25 54,8 -24,3 | 115000 | 60000 40 40 15
9 26,8 -30 54,9 -29,7 | 125000 | 65000 45 45 18
10 31,0 -24 57,4 -23,0 | 135000 | 70000 50 50 17
11 27,0 -28 52,8 -27,6 | 145000 | 75000 50 50 16
12 27,3 -30 54,8 -29,7 | 155000 | 80000 55 55 15
13 28,7 -21 56,1 -19,7 | 165000 | 85000 60 60 18
14 28,1 -31 56,9 -30,6 | 175000 | 90000 65 65 17
15 30,2 -15 59,5 -13,0 | 185000 | 95000 65 65 16
16 30,8 -19 63,6 -17,6 | 195000 | 100000 70 70 15
17 29,7 -27 55,3 -26,8 | 205000 | 105000 75 75 18
18 28,4 -35 53,6 -35,2 | 215000 | 110000 75 75 17
19 24,8 -25 51,5 -24,3 | 225000 | 125000 80 80 16
20 26,4 -19 57,4 -17,6 | 235000 | 120000 85 85 15
21 25,9 -25 53,6 -24,3 | 245000 | 125000 90 90 18
22 28,5 -25 54,0 -24,3 | 225000 | 115000 80 80 17
23 28,6 -18 62,0 -16,3 | 205000 | 105000 75 75 16
24 21,7 -37 53,6 -36,8 | 185000 | 95000 65 65 15
25 26,3 -34 53,2 -33,5 | 165000 | 85000 60 60 18
26 27,3 -27 53,6 -26,8 | 145000 | 75000 50 50 17




27 | 319 -22 60,7 -20,9 | 125000 | 65000 45 45 16
28 | 305 -25 56,5 -24,3 | 105000 | 55000 35 35 15
29 | 28,7 -31 51,1 -30,6 85000 | 45000 30 30 18
30| 294 -23 56,1 -22,2 65000 | 35000 25 25 17

NoeNe | G, kr/a | NeNe | G, kr/u | NeNe | G, kr/4
111 ILII .11
1 20769 | 11 | 50680 | 21 | 116050
2 23023 | 12 | 47288 | 22 | 92045
3 22718 | 13 | 81370 | 23 | 73800
4 23894 | 14 | 71590 | 24 | 56440
5 42500 | 15 | 64600 | 25 | 82500
6 40714 | 16 | 60517 | 26 | 62143
7 36699 | 17 | 101096 | 27 | 36585
8 35085 | 18 | 93253 | 28 | 34364
9 61644 | 19 | 79412 | 29 | 43714
10 | 57857 | 20 | 71695 | 30 | 27200

NoNe | G, kxr/a | NeNe | G, kr/u | NeNe | G, kr/4
ILII ILII ILII
1 21892 | 11 | 53814 | 21 | 124225
2 24444 | 12 | 50727 | 22 | 97590
3 22941 | 13 | 84857 | 23 | 75306
4 25000 | 14 | 76829 | 24 | 58421
5 44348 | 15 | 67959 | 25 | 84857
6 41205 | 16 | 63818 | 26 | 65250
7 38182 | 17 | 102500 | 27 | 45918
8 37297 | 18 | 92143 | 28 | 34054
9 64286 | 19 | 81818 | 29 | 43714
10 | 57176 | 20 | 76909 | 30 | 27209

pEeLMpPKYJISAINUY K 3agaue No7

Ta6muma 3. Pacxon mpuTo4HOro Bo3ayxa K 3agade Nod

Ta6nuna 4. Pacxon npuTo4HOro Bo3ayxa Kk 3aaade NoS

NoeNe | G, kr/a | Gy, kr/u | Go, kr/u | NeNe | G, kr/a | Gy, kr/u | G2, Kr/4
ILII IL.II
1 21040 | 4030 10960 16 | 62680 | 17910 | 17910
2 23020 | 5460 9370 17 | 130940 | 21300 | 50700
3 23170 | 6010 8150 18 | 93250 | 22520 | 36960
4 24770 | 7200 6780 19 | 82650 | 21720 | 28350
5 44350 | 9040 21760 20 | 74870 | 20750 | 23000
6 39310 | 9440 15720 21 | 122500 | 24500 | 61250
7 38180 | 10040 | 13090 22 | 97590 | 23710 | 38320
8 35085 | 9562 11180 23 | 75310 | 19790 | 25830
9 62500 | 12280 | 31800 24 | 59460 | 17210 | 16440
10 | 57860 | 14030 | 22790 25 | 84860 | 17070 | 42180

Tabnuma 5. Pacxon Bo3ayxa nputounoro G, nepsoit Gi, u Bropoit G,
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11 | 53270 | 14380 17330 26 62890 | 15180 24930
12 | 49820 | 14040 14720 27 | 43690 | 11420 15150
13 | 84860 | 17180 41920 28 34360 | 10220 8800
14 | 75000 | 17620 30960 29 | 44350 9030 21770
15 | 66600 | 17500 22850 30 28190 6650 11570
Tabmuna 6. cxonuele gaHHele K 3agade Ne®
to, °C lo Temmeparypa Bobl, °C
B i) i)
apuant K JK/Kr tw1 tw2 twa twa tws twe twz
1 16 32,3 18 16 13 11 9 7 5
2 20 42,8 22 20 18 15 13 12 9
3 17 43,0 20 17 15 13 11 10 8
4 21 30,0 22 21 18 14 12 9 5
5 21 35,3 23 22 17 12 10 5 3
Tabnuna 7. Ucxonusle ganable K 3amade No9
Bapmar to, °C ;p, Temneparypa Bojpl, °C
% t1 t2 t3 ts ts te t7
1 21 35 23 21 19 13 11 6 4
2 20 60 21 20 19 16 14 13 10
3 17 63 19 17 16 14 12 11 9
4 16 55 17 16 14 12 10 8 6
5 21 36 20 21 19 15 13 10 6
Tab6muna 8. Mcxoaasle nanuble K 3agaue Nel(
c% [Mpumep 18
é Gq, ta, s, tx, Ok, dnpa
53 Kr/4 °C kJ>K/KT °C % /KT
1 10000 26 36 19 95 7
2 15000 28 44 11 95 6
3 20000 30 63 15 95 11
4 25000 32 58 12 95 10
5 30000 25 48 8 95 8
Taomuma 7. Ucxonusie manable K 3amaye Nell
5 [Tpumep 21, 22. Tlpumepsr: 21, 22, 23, 25, 26 [Tpumep 23 25,26
g ta, I, ts, Qs, Qﬂ, W, @,’,, t:: ) GH >
=3 °C kJK/KT °C % kJx/41 KI/4 % °oC G
m m
1 33 59 20 30...60 | 3000 1,3 10 10...20 0,1
2 29 55 21 30...60 | 6000 2,0 20 12...20 0,15
3 28 660 22 30...60 | 4500 1,0 15 11...19 0,2
4 30 61 23 30...60 | 9000 3,3 20 12...22 0,25
5 30 64 25 30...60 | 7500 3,3 30 15...25 0,3
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