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ey 1 32124 NPAKTHYECKUX 3aHATHI

1. 3akpernenne TeOpETUUECKUX 3HAHUM, ITOJIYYEHHBIX 110 MaTepuaiam JeKIUn
¥ y4eOHOM! JIUTEepaTyphl.

2. IlpakTuyeckoe O3HaKOMIJICHHE C ACHCTBYIOIIMMHM BUJIAMU HHXKEHEPHBIX
CUCTEM OOIIECTBEHHBIX 3IaHUHA.

3. OBnaseHue MeToAaMH pacu€ToB TEXHUKO-IKCILTYyaTallMOHHBIX MOKa3aTese
paboThI cUCTEM U 000PYIOBAHUS U UX SKOHOMUYECKOH 3P (HEKTUBHOCTH.

4. OBnafieHne METOJaMHU pacyE€TOB BO3LyX00OMEHA IOMEIICHUHN

5. VYMeHue  MpaBWIBHOIO  BBIOOpa U TOCTPOEHUS  IPOLIECCOB
TEIUIOBIAKHOCTHON 00pabOTKHU BO3AyXa B KOHIUIIMOHEPaX

6. VYMeHue JaThb  AHAJINTUYECKYID  OLIEHKY  KOHCTPYKTHBHBIX H
AKCIUTYyaTallUOHHBIX JIOCTOMHCTB W HEJOCTaTKOB JEWCTBYIOIIMX WM 33JaHHBIX
cucTeM M 00OpyJOBaHUS HAa OCHOBE pe3yJIbTaTOB pabOThl M CAENaTh BBIBOJ O
1eaecoo0pa3HocT U 3P(HEKTUBHOCTH HCIOIB30BAHMS JTAHHBIX BUJOB CUCTEM U
o0opynoBaHUsI.

Ili1aH MpakTU4YeCKUuX 3aHATUHI

OuHnas ¢popma o0ydeHust

iﬁl TeMbI NPAKTHYECKUX 3aHATHI
1 cemecmp
1 Opranm3anusi BO3AyXOOOMEHAa B TOMEIIEHHSIX TPaXTAHCKOTO 3IaHHs TIPH  €ro
KOHJIMITMOHUPOBAHUU
2 Pacuer TeroBblIe/IeHUI B KOHAUIMOHUPYEMBIX TOMELICHUIX
3 Pacuer razo-BiaroBbliesIeHI B KOHAWIIMOHUPYEMBIX TOMEIICHUSX
4 Omnpenenenue TpedyeMoi NPOU3BOAUTEIBHOCTH CUCTEM KOHIUIIMOHUPOBAHUS BO3/1yXa
5 [TocTpoeHne mpoOIECCOB TEIIOBIAXKHOCTHOM 00pabOTKHM BO3AyXa B MNPSIMOTOYHOM
KOHJIMIIMOHEPE B TEIUIBIN MEPHOA rojia
6 [TocTpoeHne mpoIECCOB TEIIOBIAXKHOCTHOM 00pabOTKH BO3AyXa B MNPSIMOTOYHOM
KOHJIMIIMOHEPE B XOJIOHBIA IEpUOJ roJ1a
7 [TocTpoeHne mpoIEeccoB TEIMIOBIAKHOCTHON OOpaOOTKH BO3MyXa B KOHIUITMOHEPE C
[IEPBOM PELMPKYJILMEN B TEILIbIM EPUO] Toaa
OuHo-3a204yHas popMa 00yueHHs
Ne .
u/n TeMbl NPaKTHYECKUX 3aHATHI
1 cemecmp
1 Opranm3anusi BO3AyXOOOMEHAa B TOMEIIEHHSIX TPaXTAHCKOTO 3IaHHs TIPH  €ro
KOHJIMITMOHUPOBAHUHU
2 Pacder TerioBbIIeIeHUI B KOHAUITMOHUPYEMBIX TOMEIICHUSX
3 Pacder razo-BiaroBbliesIeHI B KOHIUITMOHUPYEMBIX TOMEIICHUSX
4 Omnpenenenue TpedyeMol MPOU3BOAUTEIBHOCTH CUCTEM KOHIUIIMOHUPOBAHUS BO3AyXa
5 [TocTpoeHne mNpOIECCOB TEMIOBIAXKHOCTHOM 00pabOTKKM BO3AyXa B MNPSIMOTOYHOM
KOHJIMIIMOHEPE B TEIUIBIN MEPHOA roja
6 [TocTpoeHne ™POILECCOB TEIJIOBIAKHOCTHOM O00pabOTKH BO3MyXa B MPSIMOTOYHOM
KOHJIMITMOHEPE B XOJIOIHBINA IEPUOJ roJ1a




117?1 TeMbl NPaKTHYECKUX 3aHATHI
7 [TocTpoeHue mpoIeccoB TEIMIOBIAKHOCTHOM OOpaOOTKM BO3IyXa B KOHIUIIMOHEPE C
IIEPBOY PELIMPKYJISILIMEN B TEIUIBIM NEPUOJ roAa
8 [TocTpoenue mnpoueccoB TEIIOBIAKHOCTHOM 0OpaOOTKM BO3yXa B KOHAMIIMOHEPE C
[IEPBOM PELMPKYJIALMEH B XOJIOAHBIN IEPUOL IOAa
9 ITocTpoeHue mpoueccoB TEMIOBIAKHOCTHOW OOpabOTKM BO3AyXa B KOHAMILMOHEPE C
[IEPBOM ¥ BTOPOM PELMPKYJIALMEN B TEILIbIM IEPUOJ TOAa
10 ITocTpoeHue mpoueccoB TEMIOBIAKHOCTHOW OOpabOTKM BO3AyXa B KOHAMILMOHEPE C
IIEPBOM ¥ BTOPOM PELMPKYJIALMEN B XOJIOAHBIN IEpUOL roaa

OT14éT 0 mpoaesianHOM padoTe

Otuér o mponenaHHoW padoTe odopMIIsIeTCS WHANBUAYATHLHO KaXKIbIM
CTYJICHTOM B TE€TPaJy B CIEAYIONIEH MOCIIEI0BATEIIbHOCTH:

Haumenosanue padomot.

Ilenw evinonnaemoii padomot.

Hcxoonwvie oannste x paboTe pacu€THOrO Xapakrepa.

Pacuyémnas yacme Wy NPUHIUIHAIBHBIE CXEMbI CUCTEM WU 000pYAOBaHUS
(M300pakaroTCsl OT PYKU PYUKOUN MM KapaHJallloM) C ONPEIeIEHUEM HEKOTOPBIX UX
XapaKTEPUCTHK.

Buwi600 1o pesynpTaTtaM pabOTHI.

Kaxnas BbeimonHeHHass u odopMiieHHass paboTa 3aBepliacTcss €€ YCTHOU
3aIIUTON, HA KOTOPOM CTYJIEHT JOJDKEH MPOSBUTH 3HAHUS MO COOTBETCTBYIOUIEMY
TEOPETUYECKOMY M MPAKTHUUECKOMY pa3leny U3ydyaeMOW JAUCIUIUIMHBI U MOJIYYUTh
3a4€T MO JaHHOM paboTe.




MeToan4yecKkue YKa3aHUA K MPOBEJICHUIO MPAKTUYECCKUX 3aHATHHI

|. Opranuszanus Bo31yxo00MeHa B MOMENICHUSIX IPAKIAHCKOI0 31aHUA
MPHU €ro KOHAUIMOHUPOBAHUH

1. Opranusanus Bo3ayxoo0MeHa

Jnst  oOecrieyeHuss mapaMeTpoB  BO3AYLIHOM  Cpelbl  MOMENICHHH,
YCTaHOBJICHHBIX CAaHUTApPHBIMA HOPMaMHU U TEXHOJOTUYECKUMH TpeOOBAaHUSMHU, B
3IaHUSAX U COOPYKEHHUSIX YCTPAUBAIOT CUCTEMBl BEHTWISIIUUA C €CTECTBEHHBIM WIIU
MEXaHUYECKUM  TMOOYXKIEHUEM, CMEIIaHHbIE  CHUCTEMbl  JHOO  CHUCTEMBI
KOHJIUIIMOHUPOBAHUS BO3AYXa.

KonnuectBo BO3ayxa, HEOOXOAMMOro Jisi oOecredeHHs HOPMHUPYEMBIX
napamMeTpoB BO3IYIIHON Cpeqbl B pabodeil niam o0CiIyKuBaeMoi 30HE MOMEIICHUH,
ONPENENSIIOT PACUYETOM M3 YCIOBUS ACCUMWJISILMMA W30BITKOB TeIUla M BJIATH,
YMEHBIIEHUS KOHLIEHTPAMM BPEIHBIX NIAPOB U ra30B JI0 JOIYCTUMBIX MPENEIIOB, a
TaKKe yJIaJeHUs IbLIM, NOCTYNMBUIEH B NOMENIEHNs. MUHUMAIbHOE KOJIUYECTBO
Hapy>KHOTO BO3/yXa, IIOAABa€MOr0 B IOMEIICHUS CHCTEMAaMH BEHTWISALHMU U
KOHJIUIIMOHUPOBAHUS BO3AyXa, PEKOMEHAYETCS NPUHUMATh B COOTBETCTBUHU C
Tabsn. 1.

Ta6Jmua 1.1. MuHMMaNBLHOE KOJIMYECTBO HApPYyKHOI'O BO3yXa, I10JaBacMOro
B ITIOMCIICHU A

ITomelieHus WK OT/ACNIbHBIC YYACTKH U 30HBI OO0beM TTOMEIICHUS MunuMaIbHOE KOJIUYECTBO
MOMeIleHU I (y4acTka, 30HBI) Ha Hapy»HOTO BO31lyXa,
OJIHOT'O YCJIOBCKaA, M3 1oJgaBacMoro Ha OJJHOTro
yenoBeka, M3/4
ITpon3BOACTBEHHBIE  IPU  BO3MOXHOCTH <20 30
€CTECTBEHHOUN BEHTWJISIUU (IPOBETPUBAHUS) > 20 20
[IpousBoacTBeHHBIE  0€3  €CTECTBEHHOM
BEHTWISILIMK (IIPOBETPUBAHMUS):
a) TpH ToJaye CHUCTEMaMH TOJBKO JIroboit 60, HO HE MeHee
Hapy»XHOTr'0 BO3yXa OJIHOKPAaTHOTO OOMeHa
0) ©npu TOpPUMEHEHHUH  CHCTEM C BO3ayXa B 1 4
peLUpKyIsique  Ipu  pacdyeTHOU To xe
KpaTHOCTH BO3yX000OMeHa:
10 u 6oinee 60, Ho He Menee 20%*)
meHee 10 «« o011ero Bo3ayxoooMeHa
OO11ecTBEHHBIE U JPYTUE TTPU BO3ZMOXKXHOCTH COOTBETCTBYIOIIUX TJIaB
€CTECTBEHHOHN BEHTWJISAIINH (TIPOBETPUBAHMUS ) I'OCT 12.1.005-88
CH 2.2.4.548-96
To xe, 0e3 eCTeCTBEHHOH BEHTHIIAILINHU To xe™
(mpoBeTpUBaHUS)

*) Jlonyckaemcs ymenvuumo 00 10% npu nodaue na 00no2o pabomaiouezo 6onee 120 m3/u napyscnozo 6o3zoyxa.

**) B spumenvhvle 3aivl meampos, Kunomeampos, kny6os, Jl6opyoe Kyabmypvl u Opyeux ROMewjenuil c
NPOOOIIICUMENLHOCHIBIO Npebbiéanus A100eil 00 3 u credyem nodasams HAPYICHbLI 6030VX 6 Koauvecmee 20 m%/u na
00HO20 UenoseKa.

Hoz[aqy IIPUTOYHOI'O BO3ayXxa CHUCTCMaMHu BCHTUJIILINH n
KOHIWUIINOHUPOBAHHA BO3yXad B IIOMCHICHUS CO 3HAUYUTCIIbHBIMHU M30BITKAMU SIBHOTO
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TeIla, a TAaK)K€ B IIOMEIICHMS, B KOTOPBIX TEIUIOBBIAECIECHUS (3HAYUTEIbHBIE U
HE3HAYUTEJIbHBIE) CONPOBOXKAAKOTCSA BBIICICHUSIMH BJIArM M BPEIHBIX BELIECTB,
IPOEKTUPYIOT B pabouyIo WK B 00CITYKHBAEMYIO 30HY.

Bpennrie BbigeneHus B BUAE ra3oB, MapOB U MBUIM HEOOXOIUMO YAAISATH
HEIMOCPEJICTBEHHO OT MECT MX 00pa3oBaHUs MPU MOMOIIM MECTHBIX O0TCOCOB. [Ipu
BO3MOKHOCTH TIOJIHOTO YJAJICHWS] BPEIHBIX BBIACICHUN YEPE3 HUX MPOCKTUPYIOT
BBITSDKHYIO OOIIEOOMEHHYIO CHUCTEMY BEHTWIALMU. [Ipu ycTpoiCcTBE BBITSKHOM
001ICOOMEHHON CUCTEMbI BEHTUJISILIUKA MECTO PACIIOJIOKEHHS BBITSKHBIX YCTPONUCTB
pPEKOMEHIyeTCsl BbIOMpaTh B 3aBUCHMOCTH OT XapaKTepa BpPEIHBIX BBIJICJICHUH,
PYKOBOJCTBYSCh JaHHBIMU Ta0. 2.

Tabnuma 1.2. Beibop mMecTta pacmoyio)keHUs BHITSDKHBIX YCTPOICTB

XapakTep BpeAHbIX BbLICICHUI MecTo pacnonokeHusl BHITSKHBIX YCTPONCTB

3HaYUTENLHEIE TCIIJIOBBIICICHU A BerHSISI 30Ha

3HaYNTCIbHBIC BJIAarOBBIACIICHUA To xe

3HaYHTECILHBIC BBIZCJICHHA ITaPOB U I'a30B IIPpU
TNIOTHOCTU MX MCHBIIC INIOTHOCTH BO3yXad

Bepxwusis 3ona s ynanenus 2/3 o0bema Bo3ayxa
Y HIDKHAS 30Ha 715 yaaneHus 1/2 o0bema Bo3ryxa

To ke, mpu MIOTHOCTH UX OOJIbIIIE TUIOTHOCTH
BO3yXa

Hwxnsst 30Ha niis1 ynaneHus 2/3 oObema Bo3ayxa u
BEpXHsis 30HA s yaanenus 1/2 oobema Bo3myxa

3HaYUTEILHBIC IBIJICBBIACIICHUA Hixnsas 3oHa

CoBMecCTHOE BBIACIICHUC TCILJIAa U I'a30B BerHSISI 30Ha

CoBMmecTHOE BblICIIeHHE IbUIM U Teria ot | To xke
COCPEIOTOYEHHBIX  BBICOKOTEMIIEPATyPHBIX

HMCTOYHHUKOB

Bpennsie BBIZIETICHUS B JKHUIIBIX, | «
OOIIIECTBEHHBIX U BCIIOMOTaTeIbHbIX 3MaHUIX

2. TensioBOM pe:xUM MOMeNIeHUSI

[Topsimok ~ MPOSKTUPOBAHUS  CHUCTEM  PETYJIUPOBAHHS  MUKPOKIMMATA.
[TpoeKTUPOBaHMS CUCTEM KOHIUIIMOHUPOBAHUS MHUKPOKIMMATa COCTOUT B pacyeTe
TpeOyeMbIX TEIJIOBBIX PEKMMOB 3/IaHUS TPU PA3IMYHBIX CIIOCO0ax oOecredyeHwusl.
Haxoxxnenue nHanbosee 3pheKTUBHOTO U SKOHOMUYHOTO PEIICHUS TPOBOIAT B TAKOM
MOCJICIOBATENBHOCTA: 1)  yCTaHABIMBAIOT pacyeTHbIE  (JOMYCTUMBIE WM
ONTUMAJIbHBIE) BHYTPEHHUE TETUIOBBIE YCIOBHUS M TPEOYEMYyI0 WX O0OCCIICUCHHOCTB;
2) ompememnsioT pacyeTHBIC MapaMeTphl HAPYKHOTO KiIMMaTa; 3) pacCUMTHIBAIOT
TEIJIOTIOCTYTUICHHUST Yepe3 HapYKHBIE OTPAKICHUS, OBITOBBIC W TEXHOJIOTHYECKHE
TEIUIO- W BJArOBBIICIICHHUS W COCTAaBISIOT TEIUIOBOM Oananc mnomenieHus; 4)
MIPOBEPSIOT PACYCTOM BO3MOKHOCTH 00CCTICUCHHS TPEOYEMBIX BHYTPEHHUX YCIIOBHMA
C TIOMOINIBI0 €CTECTBEHHOTO pEeXWUMa TPU PA3NHYHBIX  KOHCTPYKTHUBHO-
TUTAHUPOBOYHBIX PEIICHUSAX IO 3allUTe OT TEperpeBa M BEHTWIMPOBAHUIO; 5) B
cily4ae HEOOXOUMOCTH YCTPOMUCTBA CUCTEMBI PETYIUPYEMOT0 KOHIUIIMOHUPOBAHUS
C UCKYCCTBEHHBIM OXJIAKJIEHUEM, OIPEICISIIOT PACYETHYIO TPOU3BOAUTEILHOCTD U
PEXHUM  PEryJIMPOBAaHUS  CHUCTEMbl  KOHIUIIMOHMPOBAHHUA, OOecreunBaronine
MoJi/Iep >KaHe ONTUMAJILHBIX YCIOBUN B IIOMEIICHUH.
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[Ipu omnpeneneHuu TEIJIOBOIO M BIAKHOCTHOrO OallaHCOB IMOMEILEHUS
YUUTHIBAIOT: a) IMOCTYIUIGHWE TeIUla OT MPOU3BOJICTBEHHOTO 0O0OpYyA0BaHUS,
AIIEKTPOJIBUTATENICH, HCKYCCTBEHHOI'O OCBEIICHUS, HarpeBaTelIbHBIX MPUOOPOB
OTOILUICHHUSI, a TAKXKe MOCTyIieHue (yAalieHne) Teria OT HarpeThiX (OXJIaXK/ICHHbIX )
MaTepHaJioB U N0Jy(HaOpUKAaTOB U OT XUMUYECKUX Peakuuii; 0) BbleIEeHUE Teria
U BJIard JIIOAbMU; B) MOCTYIUIEHHE (TMIOTEpPH) TEMJia Yepe3 BHEIIHUE W BHYTPEHHHE
OTpaXKJIeHHUS; T) MOCTYIJICHHUE TEIJIa COJTHEUHON paJiialliy Yepe3 CBETONPO3payHbIe
OTpaXXJICHUS;, J) BBIIEJICHUE WJIU TMOIJIONICHHE BJAarv, YTO BO MHOTHMX CIIydasx
COTIPOBO’K/IA€TCA MOTJIOMICHUEM WM BBIJCIICHUEM TETLIa.

[lepBas yacTh pacuera COCTOUT B ONPEICTICHUU MaKCUMyMa U30bITKA TETlIa UITH
TeIjla ¥ BJIard B TOMEIICHUH TIPU PACUETHBIX MapaMeTpax Hapy>KHOTO BO3AyXa JUIs
TEIUIOrO Mepuoja rojia, Tak KaK 3Ta BEJIMYMHA CIY>KUT OCHOBaHHEM JUIs BHIOOpa
IIPOU3BOJAMUTEIBHOCTH CUCTEMBI BEHTWISILMK WIM KOHJIWLIWOHUPOBAHMUS BO3AYyXa U
pacuyeToB cerel cucTteMbl. BTopas wacTh pacuera COCTOUT B ONpPEIEICHUU
HAaUMEHBIIMX U30BITKOB MM HAaMOOJBIINX HEJTOCTATKOB TEIJIA U COOTBETCTBYIOUIUX
M30BITKOB BJIard MPU PacUYETHHIX MapaMeTpax HapyKHOro BO3AyXa JJI XOJIOAHOTO
NepuoJia rojia, CIyKalux g pacyera BO31yX000MeHa U ISl pacueTa Harpy3oK Ha
KaJopu@epbl U TEMIOCETH B ATOT MEPUOJI TOJIA.

B OosblIMHCTBE Ciy4yaeB MPOU3BOAUTEIBHOCTh CHUCTEM BEHTWISIUUU U
KOHJUMIIMOHUPOBAHUS BO3/lyXa, a CJEAOBATENIbHO, 3aTPaThl Ha MX COOPY>KEHUE U
AKCILTyaTaINI0 OMPEEISIOTCA N30bITKAMH TETLJIA U BJIaru B MOMEIICHUU.

2.1. TensioBOM 0aJ1aHC MOMeEIEHUS B 3IaHUHU

TermonocTymieHuss B TIOMEIICHHsI JKWJIBIX ¥ OOIIECTBEHHBIX 3JaHUMN
CKJIAJBIBACTCSI B OCHOBHOM W3 TEIUIOMOCTYIUICHUN OT JIIOJIeH, dYepe3 HapyKHBbIC
orpaxzeHus (B TEIUIbIA NEPUOJ), OT UICKYCCTBEHHOTO OCBEILICHHUS, OT MTOTPEOIIsIeMOit
AIEKTPUYECKOW MOIIHOCTH TEXHHYECKOTO OOOpYJAOBaHMS, PACIOJIOKEHHOTO B
MOMEIICHUH, W OT JPYyrUX HCTOYHUKOB Teruia (TOpsiueid TUINM, HarpeThIX
MOBEPXHOCTEH 000pymOBaHMsI WM Topsued Bombl W mp.) [lpm pacuerax s
ONpENCIICHUS] ~ MAaKCUMaJIbHOW  TEIJIOBOW  HArpy3KH  cleAyeT  3aJaBaTth
OJTHOBPEMEHHBIC TEILIOMOCTYIICHUS OT BCEX HCTOYHHKOB.

TermmonoTepy MOMEIIEHUS CKIIABIBAIOTCS W3 BEIUYHMH: TCIUIONOTEPh 4Yepe3
HapY>KHbIE OTPAXACHHS, TEIJIONOTEPh MHPWIBTPALMKA BO3JyXa 4Yepe3 Hapy>KHbIC
OTpakJIeHUS, TEIJIONOTEPh Ha HATPEB BO3/yXa, BPHIBAIOIIETOCS B MTIOMEIICHUE Yepes
MEPUOINYECKU OTKPHIBAEMbIE HAPY KHBIE JABEPH.

Pa3HOCTh TEMJIOMOCTYIUICHUI M TEIUIONOTEph B TIOMEIICHUM HAa3bIBACTCS
TerIon30bITKAMU  (Quss) wmm  TerioHeAoCTaTKaMH  (Quex). OTH  BEIMUHHBI
OTIPEJICISIFOTCS B PE3YJIbTATEe COCTABIICHUS YPaBHEHUS TEIUIOBOTO OanaHca.

YpaBHEeHHE TEIJIOBOro OajlaHca TMPEACTaBIsSeT CO0OM CyMMy BcCeX
TEIJIONIOCTYIUICHHH W TEIJIONOTEPh MOMEIIECHUS, KOTOpas M0 3aKOHY COXpaHEHUS
DHEPTUU POBHA HYJIIO:

Z QHOCT '2 QHOT :O, (21)
rae X Quocr— CyMMa TEIUIONOCTYIJICHUH B TOMEIICHHE;
% Quor— CyMMa TEIJIONOTEPh OMEILICHHUS.



Benuuuabt Quss M1 Quey HAXOAST 1O hOpMyTIaM
QH36 =X QHOCT -2 QHOT > O, (22)
QHeIl: 2 QHOT '2 QHOCT < 0 (23)

B nepBoMm cnydae posib BEHTWISILIUM 3aKIIOYAeTCs B  aCCUMWJIALIMU
M30BITOYHOTO TEIJIa, BO BTOPOM — B COBMEIIEHUH (DYHKIIUN OTOTUICHUS (BO3AYILITHOE
OTOILICHUE).

Tak kak B JaHHOM KYpPCOBOM TMPOEKTE BEHTWIAIMA HE COBMEIICHa C
OTOIUICHHEM, TO TEIUI0o, TepsieMOe 3JaHUEM B XOJOAHBIM TEpPUOa TOja,
KOMIIEHCUPYETCsl HarpeBaTeIbHBIMHU TMpUOOpaMu cucteM otoruieHus. [lostomy B
KypPCOBOM IMPOEKTE MPOU3BOAUTH PACUET TEILIONOTEPh HE TpeOyeTcs.

J11st 3a1UTHI 30H MOMENIEHUH BOJIM3U HAPYKHBIX JIBEpEd OT MepeoXIaKIeHUN
IpU MPOPHIBE HAPY>KHOTO BO3AyXa CIEAyeT MpeayCcMaTpuBaThb y BOPOT WU

Hapy>XHbIX JBEpeld yCTPOMCTBO BO3AYyIIHBIX 3aBec B coorBercTBUU ¢ CII
60.13330.2012.

2.2. PacyeT nocTynjieHui Temja0Tbl B MOMeIleHUsA
2.2.1.TenuionoctynjieHusi OT Jroei

Ot mroaeil B MOMEIIEGHUs TMOCTyIaeT siBHas TeIioTa (3a CYeT JIY4HCTO-
KOHBEKTHMBHOTO TEIUIOOOMEHA C BO3AyXOM W TOBEPXHOCTSAMH IOMEIICHHS) U
CKpbITasi TeruioTa (BbIAEIsieMas C BIJIArOM BBIJIBIXa€MOTO BO3JyXa M 3a CUET
UCIIApEHUN € MOBEPXHOCTH KOkKHU). [losiHas Temnora paBHa CyMMe SIBHOW U CKPBITON
TEIUIOTHL. TEeIUIONOCTYIUIEHUS OT JIKOJEW OINPENEISIIOTCS  TEIUIONPOAYKIIUEH,
3aBUCSIIEH OT TSKECTU BBIMOJHSIEMON pabOThl; TEMIEPaTypoll U BIIAXKHOCTHIO
OKPY’KAIOLIETO BO3AYyXa, €r0 MOJABMKHOCTBIO; TEIJIOU30JIUPYIOIIMMHU CBOMCTBAMU
OJICKJIBl U €€ MapONPOHUIIAEMOCTHIO; OCOOCHHOCTSIMU TEPMOPETYJIAINU CaMOTO
yesnoBeka. TemnonpoAykuus 4YeloBeKa W €ro CIOCOOHOCTh K TEPMOPEryJsLHUH
3aBUCAT OT I10JIa U BO3PACTA.

Qnon = QﬂB + QCK; (24)

QﬂB: 3,6'qu'n Qnon: 3,6 QroxnN,

e Qnon ,Qss, Qcx — TSITOBBIACICHUS OT JIFOJICH COOTBETCTBEHHO ITOJIHBIC, SBHEIC,
CKkpbIThie Kot [ 4} Qnon, CJss — TEIITIOBBIAEIECHHUS OJHAM YEJIOBEKOM (COOTBETCTBEHHO
TIOJTHBIC M SIBHBIC), MPUHUMAEMbIC B 3aBUCHUMOCTH OT MHTEHCHBHOCTH (PHU3UYECKOMN
Harpy3KH y JIFOJEH U TeMIepaTypsl B MTOMEIIEHUH, Bm, TPUHUMAIOTCS 11O 10 TabJI.
2.1; n - KoJIMYECTBO NI0ICH B TOMEIICHUH, Yell.

B Ta6n. 2.1 npuBeeHbl TaHHBIE O TEIUIOBBIACICHUAX B3POCIOrO MY KYUHBI B
JIETKOW O/IeK/1€ MPU PA3IMUHBIX TEMIIEpATypaxX BO3AyXa B TOMEIIEHUHU U Pa3IUYHBIX
BUJIAX JESATEIbHOCTU. TemIonoCTYIUICHHS OT XKEHIIUH CUUTAIOTCS paBHBIMU 85% OT
BEJIMUUHBI, YKa3aHHOU B Ta0J. 2.1, oT getreit 10 10 net — 75%. TemnonocryrieHus
OT JIFOJICH B BEPXHEU OJIeXk e ClIelyeT BBOJIUTD B pacueT ¢ koddduientom 0,75.

Crnenyer cyMMHUpOBaTh TEIUIOBBIICICHUS OT JIOJEH, 3aHATBIX TPYIOBOU
JIESITEILHOCTBIO PA3JIMYHBIX KATETOPUI U HAXOSAIIUXCS B OJJHOM ITOMEIICHHH.



Ta6mmma 2.1. KonnuecTBa teruta, Bm, Bnaru, /4, 1 TMOKCHIA YIJIepoa, /4,
BBIJIEJISIEMBIX YEJIOBEKOM

IToka3zarenu 3HaueHus NapaMeTPoB IIPH TEMIIEPAType BO3ayXa B OMEIEeHHH. °C
0 [ 15 | 20 25 | 3 | 35
B cocmoanuu nokosn
(B TeaTpax, KIy0ax, 3aJ1ax coOpaHwii)

TemsoTa: SIBHAsI 140 120 90 60 40 10
TOJTHAS 165 145 120 95 95 95

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

Ilpu nezkoii pabome

noJurpaduyeckasi MpOMbIIUICHHOCTh U JIp.)

(yupexaeHus, By3bl, IEPCOHAI MOJUKINHUK, IIOKYTIATEIN Mara3uHoOB, MOCETUTENH Kade HIBelHOe
IPOU3BOACTBO, IPUOOPOCTPOCHHE. MALLIMHOCTPOCHHE,

Tennota: sIBHAsI 150 120 100 65 40 5
TIOJTHAs 180 160 150 145 145 145
Bnara 40 55 75 115 150 200
JIByokuch yriepona 25 25 25 25 25 25
Ilpu pabome cpeoneit maxcecmu
(crosyas paboTa nepcoHana Mara3uHoB, Kage, CTOJIOBBIX, MACTEPCKHUX, TKAIIKO-TIPSIMIIBHOE
IIPOM3BOJICTBO, MEXaHO-COOPOYHBIE, IepeBO00padaThHIBAIOIIIE, CBAPOUHBIE LIEXH)
TennoTa: sIBHAsI 165 135 105 70 40 5
TIOJTHAs 215 210 205 200 200 200
Bnara 70 110 140 185 230 280
JIByokuch yriepona 35 35 35 35 35 35
Ilpu mascenoit pabome
(Ky3HEUHBIC, INTSHHbBIC, TEPMHICCKHE, MAPTCHOBCKHUE, MPOKATHBIC LIEXH)
Tenmora: sIBHasI 200 165 130 95 50 10
TOJTHASI 290 290 290 290 290 290
Buara 135 185 240 295 355 415
JByokucs yriaepoaa 45 45 45 45 45 45

2.2.2. TenJioBblieIeHHS OT HCTOYHHKOB HCKYCCTBEHHOT0 OCBEIIeHH s

[IpuHATO CuMTaTh, YTO BCS DJHEPIrUs, 3aTpauuMBacMas Ha OCBEIICHMUE,
MEPEXOAUT B TEIJIOTY, HATPEBAOIIYIO BO3IYyX MMOMEIIECHUS; TIPU 3TOM MPEeHEOperaT
YaCThIO SHEPTUM, HATPEBAIOIIECH KOHCTPYKIMHA 30aHUS U YXOSIIEN Yepe3 HUX.

KosmuecTBO TeIuia, BIIEIIEMOE UCTOYHUKAMU UCKYCCTBEHHOI'O OCBELICHHS,
ONPEAEISAIOT MO 3JEKTPUYECKON MOIIHOCTH CBETHMJIBHHMKOB. B Tex ciyuasax, koraa
MOIITHOCTh CBETHJILHUKOB W3BECTHA, TCTIOBBIICICHUS OT MCTOYHHUKOB CBETa Qocs,
kJ[>k/4, MOXKHO onpenenuTsb no Gopmye:

Qoce =3,6° Noca* Nocs,  (2.5)
€CJIM MOIITHOCTBh CBC€CTHJIbHUKOB HC U3BCCTHA,
QOCB = 3,6'F'chs' MNocs, (26)

rae Nocs — yCTaHOBJIGHHAss MOIIHOCTH ocBemieHusi, Bt; F — mmomans mona
HOMEIIEHUS, M2, ooz — MAKCUMAJIBHO JIONyCTMMAas YJelbHas YCTaHOBICHHAs
MOIHOCTh OcBemeHus, Br/m2. Onpenensercd no Tadm.2.2; Moes — JOJSA TEIUIa,

MOCTYyTAIOMIasi OT CBETHJIbHUKA B PA3JIMYHBIC 30HBI ITOMEIICHHUS, OMPEACIIIeTCS 10
Tabi. 2.3.
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Ecnu B momenieHuu INpeaycMaTpuBaeTcs Iojada IMPUTOYHOTO BO3JayXa, HE
BO3MYLIAIOIIAsl BEPXHIOK 30HY NTOMEILECHHSI, U3 KOTOPOIl OCYIIECTBIISIETCS BBITSKKA,
TO Moce MOKHO oOIpenenuTh mo rpage 3 T1abdn.2.3. B mporuBHOM ciydae ciemyet
CUMTATh BCE TEIUIO MOCTYMHAIOMIMM B MOMELIEHUE (Nocz ONpEaENsieTca mo rpade 2
Ttabn. 2.3). Eciaum CBEeTWIBHUK pAcHOJIOKEH B IMpejAeliax BEHTHUIMPYEMOTO
MOAIIMBHOIO TOTOJIKA WJIM YepJiaka, Noce OMpeaeseTcs mno rpade 4 tadna. 2.3 BHe
3aBUCUMOCTH OT CXEMBbI IMOJJa4M U yAaJIeHUs BO3yXa u3 nomenieHus. [Ipu ycranoBke
BEHTUJIUPYEMbIX IUIAQOHOB, YEpe3 KOTOPBHIE OCYLIECTBISIETCS BBITAXKKA, TMoce
onpenensercs mo rpade 5 tadi. 2.3.

Ecau ocBerutenbHas apmaTypa W JaMIIbl HaXOAATCA BHE TPENEIIOB
MOMeIIeHHs (YepIauyHblie moMenieHus: 6echOHaApHOTO 3/1aHUs, OCTEKJICHHBIE CTEHBI U
T.J.), TO JIOJdS TEIJia, MOCTYNAIoIIEero B MOMEMIEHUE Moce , cOcTaBisieT 0,5 mpu
JIOMHUHECLIEHTHBIX JIaMmIiax ¥ 0,2 mpu JaMIiax HakaaIuBaHUs.

TennoBbiieeHU OT UCTOYHUKOB OCBEHICHHMS pPaO0OYMX MECT YUYHUTHIBAIOT
HE3aBUCUMO OT NEpHoJia roJa U BPEMEHHM CYTOK, a OT HCTOYHHKOB OOILETro
OCBEILICHHS — C YYETOM BPEMEHU CYTOK U apXUTEKTYPHO-TUIAHUPOBOYHBIX PEIICHUM.

Tabnuua 2.2 MakcumaibHast yJenbHasi yCTAaHOBIIEHHAs MOIITHOCTb OCBELEHUS

Cocs, BT/M?
HanmeHoBaHuE IOMEIICHUS q
OCB)
Br/m?
Kabunets! n paboure KOMHATHI, O(UCH], MAIIMHOMKACHBIE OI0PO 25
[IpoekTHBIC KOMHATBHI H 3aJIbl, KOHCTPYKTOPCKHE M YePTEHKHBIE OFOPO 35
[Tomemenust U1t KCepOKOHUPOBAHUSL, JIIEKTpO(oTOrpadpOBaHHUS H T.11. 25
[omemenns it pabOTHI ¢ JUCIUICSIMU, BUACOTEPMUHAIAMH, MOHUTOPaMH, CEpBEPHBIE, TOMEIICHHS 25
MEKOaHKOBCKHX AJICKTPOHHBIX pacyeTOB, IIOMELICHHS JJIsl SIEKTPOHHOHN ITOUYTHI
YuTasbHble 3aJ1bl 25
OmnepaloHHbIEe M KACCOBBIC 3aJIb1 OAaHKOBCKHX M CTPAXOBBIX YUPESIKACHUN 35
TToMmemeHnus otaena HHKaccalyi 20
KnaccHple KOMHATBHI, ayIUTOpUH, y4eOHbIC KaOHMHETHI, Jaboparopuu, TaOOpaHTCKHE, KaOWHETHI 25
WH(OPMATHKH U BEIYHUCIUTEILHON TEXHUKH PA3JIMYHBIX 00pa30BaTENbHbIX YUPSIKICHUH
I'pynmoBsie, UrpanbHbIe, CTOJIOBBIC, KOMHATHI ISl My3bIKaJIbHBIX M THMHACTHYECKHX 3aHATHH JETCKHUX 25
JOIIKOJBHBIX YUPSIKACHUH
OO6eneHHbIC 3aJBl CTOJIOBBIX, 3aKYCOYHBIX, KaeTreprues, OypeToB, pecTopaHoB 2-i KaTerOpHH 14
OO0ezieHHbIC 3aJIbl PECTOPAHOB 1-i KaTeropuu 20
[NomenieHns: MPUTOTOBJICHHUS UM, PE3KHU XJie0a, MOCUHBIE 25
3aJibl MApPUKMaXEPCKUX 25
3ambl 3aceiaHmid, CIIOPTUBHBIE 3aITbL, (olie TeaTpoB 25
[Nanatsl ¥ criaJIbHBIC KOMHATBI CAHATOPHSE 12
Howmepa roctunmuil 12
KpboiThie 6acceiinbl, (hoiie KiyOOB 1 KHHOTEATPOB 20
MacTepckue 110 pEeMOHTY YacoB, FOBEJIMPHBIX U3/ICIHIA, paguoannaparypebl,
OBITOBBIX MAlIMH U PHOOPOB, MOUIMBOYHbIEC, O0YBHBIE:
* o0IIee OCBEICHUE 20
* Ha paboYyeM MecTe 52
3astbl 00CITYy)KUBAHKSI TOCETUTEIICH aNTeK 14
PerneTuinoHHbIC 3aJIbl TOCYTOBBIX U JIIOOUTEIBCKHX KITyOOB 11
3puTenpHbIE 3aJIbI KITyOOB 12
Toprosele 3a1bl Mara3uHoOB:
* CYIepMapKeTOB 35
* IPOJOBOJILCTBEHHBIX 25
* MPOMTOBAPHBIX 20
* X035IICTBEHHBIX 14
ITomeniennst XpaHeHUs1 aBTOMOOWIIEH 10
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[Ipumeuanus:
1. B Teruiblit mepuo rofa TEIIO OT UCKYCCTBEHHOT'O OCBEILEHUS, KaK IPAaBIIIO, HE YUUTHIBaIOT. MckimtoueHue

COCTaBJISIET IOMEIIIEHUE, He MMEIOIee OKOH, TOMEIIEHHUS] TOPTOBBIX 3aJI0B Mara3uHOB, TOMEIIEHUS MHOTOIIPOJIETHBIX
3JaHUI TIPU OTCYTCTBHM BEPXHETO €CTECTBEHHOT'O CBETA U IOMEIICHHS, PEKUM PaOOTHI, KOTOPBIX BEUCPHHUH HIIH
HOYHOM.

2. YacTH4HBIN yueT Termsa OT HCKyCCTBEHHOT'O OCBELICHUS B TEIUIBIA NepHro roja ¢ koapduuuentom 0,3-0,5
BO3MOJKEH B TOMEIICHUAX OOCICHHBIX U aKTOBBIX 3aJ1aX, B (o€ M APYTUX MOJOOHBIX MMOMEIIEHHUAX, B KOTOPBIX YaCTh
CBETHWJILHUKOB paboTaeT JHeM

Tabauma 2.3. Jlonu Temna, Mocs, U3Iy9a€MOTO HICTOYHUKOM CBETA, MOCTYTAIOIINE
B pabouyo (YUCIUTENb) U BEPXHIOK (3HAMEHATEIb) 30HbI TOMEIIECHUS

Tun ucroyanka Crioco0 ycTaHOBKH CBETHIIHHUKA
OCBEIICHUS
y HOTOJIKa >0,5m 3a MOAIIKMBHBIM BEHTUJIUPYEMBIH
OT TIIOTOJIKA TTOTOJIKOM CBETHWJIBHHUK
1 2 3 4 5
Jlammist 1/0 0,9/0,1 0,85/0,15? 0,8/0,2
HaKaJIMBAHUSI

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

JIAMITBI

! B 3Hamenarene ykasana JIoJs TEIUIA, OCTYTAKIIAS B IPOCTPAHCTBO MOIIMBHOTO MOTOJIKA

2.3.3. TensionocTymnieHusi OT COJTHEYHOM paJuanuu

TennonocTyieHus! OT COTHEYHOM paiualiu, 4epe3 CBETOBbIE TPOEMBI U Uepe3
MOKPBITUSL YYUTHIBAIOTCS B TEIUIOBOM OajlaHce JJIs TEIJIoro mepuojaa rojaa, s
HanOoJee )KapKOTO MecsIia IoJla U pacyeTHOTO BPEMEHH CYTOK.

PacuerHpiM yacom CyTOK sl BbIOOpa BO3JAyXOOOMEHa SIBJISIETCS 4Yac, Korja
O0’KHJAIOTCSI CaMble OOJBIINE TEIIOM30BITKHM B IOMEIICHUH, T.€. KOrJa HauOoJjiee
CyMMapHbI€ TEIUIONOCTYIUIEHUSI OT COJIHEYHOM paaualid UM MPOYUX MCTOYHHUKOB
TEIUIONOCTYIUICHUNH. Yac MaKCHMalbHBIX TEIUIOBBIJAEICHUM MO TEXHOJOTHYECKUM
YCJIOBUSIM YKa3bIBA€TCS B 33/IaHUU Ha Pa3pabOTKy MPOEKTA.

A. TGHJ’IOHOCTVHJ’IGHI/IH OT COJTHCYHOM paananmn 4€pE3 CBETOBBIC ITPOCMBEIL

MaxkcuMasbHble TEMJIONOCTYIUICHUSI OT COJHEYHOW paaualiy 4yepe3 OKHa,
¢dboHapu, BUTpakH, OCTEKICHHbIE YacTH OATKOHHBIX W BXOJHBIX JBEPEH B 37aHUE
Qcp, KJDK/4, MPOUCXOAAT B TEPUOABI MAKCHMAIBHOTO COJIHEYHOTO OOIyYCHHS
HApy)XKHOW TIOBEPXHOCTH COOTBETCTBYIOIIETO OTPAKIACHUS. OTH TOCTYIICHHS
TEIUIOTHI CKJIQJIBIBAIOTCS M3 TEIUIa COJHEYHOW pagualuy, HENOoCPeICTBEHHO
IPOIIEANICH Yepe3 OCTEKICHHYI YacTh KOHCTPYKIHUU oOrpaxacHus Q.,, u u3
TETJIOBOTO TIOTOKA 3a CUET TeIIonepesaun yepes 3anonHeHue Qu,

[Ipy npoexTUpOBAaHUU BEHTWISLIMM, B TOM 4YHClIe U C (aguabaTUYECKHM)
OXJIAKIEHUEM NPUTOYHOTO BO3]yXa, MOCTYIJICHHE TEIUla B MOMEIIEHUE 3a CYET
COJIHEUHOH pajuallii U pa3HOCTH TeMIIEpaTyp Hapy>KHOTO U BHYTPEHHETO BO3/1yXa,
yepes CBETOBBIC MPOoeMbl Q. p, KJ[K/4, clieayeT onpeneiauTs mo Gopmyre:

Qc.p = Qn.p + Qm.n, (27)

[lepBoe cnaraeMoe 3Toi CyMMbI HAXOUM 110 (hopMmyIie
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Qn.p = 36(qn * Kune + 0 Koéﬂ) Aok 'ﬁl‘ﬁZ'ﬂg, (28)

7€ Qn, (p — MAKCUMaJbHasi ”UHTEHCUBHOCTD PSIMOU U PACCETHHOM COITHEYHOU
paauanum, nagarmei Ha ceetonpoeM, Br/m? . B 3aBucuMoctu ot reorpaduyeckoi
IIMPOTHI pailoHa CTPOUTENHCTBA U OPUEHTALMU OTPAXKIEHUS oNpeeseTcs no TadJ.
2.4; Ao — momaab cBeTonpoeMa, M2, f1 — ko>(QUIMEHT TEIIONPONyCKaHHUs OKOH
C YYeTOM 3aTEHEHHUsl HEmpo3payHOll YacThio (MepervieTamMu) 3aroJHEHUs
CBETONpoeMa, omnpeensercs mo taoin. 2.5; f2 —korpPUIMEHT TemIonpoInyCKaHus
MPO3PAYHOI YaCThIO 3aMOJHEHUsI CBETOINpOeMa, ornpesensercs no tabn. 2.6; fz —
KOA((PUIIMEHT TEeIUIONPOITYCKaHUsI HECTAIIMOHAPHBIMU COJTHIE3AIUTHBIMU yCTPO-
cTBaMHu, omnpezensercs 1no Tabi. 2.7; Ko — KodhPUImeHT 001ydeHus: TOBEPXHOCTH
cBeTomnpoeMa paccessHaol panguanuent Kos: = 0,85; Kuu—kodpdurimenT nucomsmm,
YUYUTBHIBAIOIIMHI JTOII0 MPOLIEAIIErO MTOTOKA MMAJA0IIEN Ha BEPTUKAJIBHBIN CBETOBOU
IIPOEM IPSIMOM COJIHEUHOM pajuanuy MOCJE 3aTEHEHUS HAPYXHBIMH KO3BIPBKAMMU

WIN BEPTUKAIbHBIMU pedpamu. IIpyu oTCYyTCTBHM KO3BIPHKOB O BEPTUKAIBHBIX pedep
KMHC:]-

Ta6nuua 2.4. MakcuManbHas CoTHeUHas paauanus (npsmas J,/ paccestHHas ()
Ha TOPU30HTAIBHYIO U Pa3InYHO OPUEHTHUPOBAHHBIC BEPTHKAIBHBIE TTOBEPXHOCTH
npu 6e300:1auHOM Hebe B urone, Br/m?

leorpaduueck | [opuzonrtanbHas | OpueHTalMsl 10 CTOPOHAM CBETa BEPTHKAIBHOMN MOBEPXHOCTH

as MMOBEPXHOCTh FOJKHaA I0T0- BOCTOYHAas CEBEPO- CeBepHas

LIAPOTA, BOCTOYHAsl | W 3amajgHas BOCTOYHAas

rpaj.c.Il U 10TO- U CEBEPO-

3anajgHas 3anajgHas

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
48 733/133 370/120 497/151 590/175 437/133 141/75
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

Tabnuna 2.5. KoaddummeHTs! TermionpomnyckaHus OkHa 31 ¢ y4eTOM 3aTeHEHUS
HEMPO3PavyHOI YaCThIO 3aMIOJIHEHHSI CBETONPOEMA

Ne Konctpykuus neperiera B1
/1 JUTSL IepeBSTH- JUTISL MeTall-
Horo u [IBX JINYECKOTO
neperuiera neperuieTa
1 OJIMHAPHEINA NepeIuieT 0,8 0,9
2 OIHOKaMEPHBIN CTEKIIOMAKET 0,8 0,9
3 | JIByXKaMepHBIN CTEKIIOMAKET 0,78 0,85
4 | CnapeHHBIH neperuieT 0,75 —
5 | OnHOKaMepHbIii CTEKJIONAKET U pa3AesbHbIN MeperieT 0,75 —
6 | JIByXKamepHBIH CTEKJIONAKET U pa3/ieNbHbli MeperieT 0,73 —
7 Pa3nenbHbIN HeperieT JBOWHOTO OCTEKICHHUS 0,65 0,8
8 | Pa3nmenpHO-criapeHHBIN neperuieT 0,5 0,7
9 JIBa 0JITHOKaMEepHBIX CTEKIIOMAKETA B CIIAPEHHBIX MeperieTax 0,7
10 | /IBa 0JiHOKaMEpHBIX CTEKIIOMAKETa B PAa3/IebHbIX MEpPeIeTax 0,6 —
11 | [IBa cmapeHHBIX IeperuieTa B pa3ieibHbIX Neperierax 0,5 —
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Tabnuna 2.6. Koaddunuent rermonponyckanus 32 mpo3pavyHoOil YaCThIO
3aIMOJIHEHHUSI CBETONPOEMA

Ne 3anonHenue npoema’” B2
/1
1 | OguHapHOE OCTEKIICHHE U3 OOBIKHOBEHHOTO CTEKJIA!
TOJIIMHOK 2,5 — 3,5 MM 0,95
TOJIIIUHONA 4 — 6 MM 0,9
TOJIIIIUHON 8 — 12 MM 0,855

W3 CTEKJIA TOJIIKHOM 2,5 — 3,5 MM C TBEpbIM WUJIM MSTKUM CEJIEKTUBHBIM MOKPBITUEM
2 | JBoitHOE ocTekIIeHHE W3 OOBIKHOBEHHOTO CTEKIIA:

TOJILMHOMN 2,5 — 3,5 MM 0,85
TOJIIMHON 4 — 6 MM 0,76
M3 CTEKJIA TOJNIKHOM 2,5 — 3,5 MM ¢ TBEpIbIM MJIM MATKHM CEJICKTUBHBIM NOKpbiTHeM | 0,57
M3 OPraHUYEeCKOro CTEKJIa JUIsl 3eHUTHBIX QoHapen 0,9
3 | TpoiiHoe ocTekIeHHe U3 OOBIKHOBEHHOT'O CTEKIIa:
ToNmHHON 2,5 — 3,5 MM 0,76
TONIUHON 4 — 6 MM 0,66
W3 CTEKJIA TONIIMHOM 2,5 — 3,5 MM ¢ TBEpIpIM M MATKUAM CEICKTHBHBIM NokpeiTHeM | 0,51
W3 OPTaHUYECKOTO CTEKIIA JJIsl 3¢HUTHBIX oHapeit 0,83

4 | YerBepHOE OCTEKIICHHE
13 OOBIKHOBEHHOT'O CTEKJIa:

TOJILMHOMN 2,5 — 3,5 MM 0,72

U3 CTEKJIa TOJMIMHOHN 2,5 — 3,5 MM ¢ TBEp/IbIM WJIM MSTKUM CEIEKTHBHBIM MOKpbITHeM | 0,48

5 | IlpodumpHOE CTEKI0 KOPOOIATOTO CEUCHUS 0,75
6 | Byoku cTeKIIsIHHBIE ITYCTOTHBIE ¢ IMUPHHOM IIBOB 6 MM:

pasmepom 194x194x98 0,65

244x244x98 0,7

“3anosHeHne CTEKIONAKETa aPTOHOM HE BJIUAET Ha €70 JIYYENPOIYCKAIONIY 0 CTIOCOOHOCTh

Tabmuua 2.7. KoadduuueHT remnonponyckanus 33 COTHUE3AMUTHBIMU

YCTPONCTBAMHU
ConHue3alnyTHeIE yCTPOHCTBA | Bs
A. Hapyoscnule:
IITOpa WJIM MapKH3a U3 CBETIION TKaHH 0,15
HITOpA WK MapKU3a U3 TEMHOW TKaHU 0,20
CTaBHHU-)KAJIIO3U C JICPEBSIHHBIMU IJIACTUHAMU 0,10/0,15

IITOPBI-KATIO3H ¢ MeTaummdeckuMu miactuiamu | 0,15/0,20
B. Mescemexonvnvie nenposempusaemvle:
IITOPBI-KATIO3H ¢ MeTayummdeckuMu miactuaamu | 0,30/0,35
HITOpA U3 CBETJION TKaHH 0,25
[ITOpa U3 TEMHOW TKaHU 0,40

B. Bunympennue:

IITOPBI-KATIO3H ¢ MeTaummdeckuMu miactuaamu | 0,60/0,70
HITOpA U3 CBETJION TKaHH 0,40
HITOpa U3 TEMHOW TKaHU 0,80

Hpumeuanusi: 1. KoapduumeHTs! TEIIONPOMYCKaHNS JaHbI IPOOBI0: B YHCIHMTENEC — JUIS JKATIO3H C
TUTACTHHAMH TI0]T YTJIoM 45°, B 3HAMEHATE e — IS %KaIt03H ¢ TUIACTHHAMH 10 yTiioM 90° K IIOCKOCTH IpoeMa.

2. KodpduimeHTsl TEIIONPOMyCKaHUS MEXCTCKOJNBHBIMA — TIPOBETPUBAEMBIMH

COJIHLIC3AaIUTHBIMHU yCTpOﬁCTBaMH B JIBa pa3a HHNXEC HpHBe}leHHBIX KO3¢)(1)I/I]_H/IGHTOB o1 MEKCTCKOJIBHBIX
HEIIPOBETPUBAEMBIX YCTPONCTB.

Tennonocrynnenus  4epe3  3alOIHEHHS ~ CBETOIIPOEMOB  3a  CYET
TEIUIONIEPENAY B PE3yJbTaTe€ Pa3sHOCTU TEMIIEpPATyp W HarpeBa CTEKOJ COJHLEM
OIIpENENACTCS TOJIBKO B TOM Clly4ae, €ClId TeMIlepaTypa BO34yXa B IOMELICHUE
HIKE HapyXHOW. B KypcoBOM IIpOEKTE TemIeparypa BO31yXa B pPACUETHBIX
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MOMEILEHUSX IPUHUMAETCS BBIILIE HAPYKHOM, TO3TOMY pacdeT BTOPOTro CIaraeéMoro
B (popmyie (2.7) He TpeOyeTcs.

b. TemnonoctyiuieHue 4epe3 MOKPLITHE

[TocTymenne Temiaa B TIOMEIICHWE B TEIUIBIA IEPUOA Tojaa, dYepe3
COBMEIIICHHBIC TOKPBITUS 3JaHWA W COOPYKCHHH IS JIOOOTO pPacueTHOTO daca
cyToK Qum.», KJ[K/4, onipeaensieTcs: mo dhopmyiie:

q,+q, )P
Qm.n :3,6 (tycfl — 1 )'Aoep'K = 3,6 |:tH +M—ty:| 'Aggp'K ) (211)

(24

rae t, — pacdeTHas Temmeparypa HapyxkHOro Bo3ayxa, °C; Qs (p —
MAaKCUMAJIbHAs] NTHTEHCUBHOCTD NIPSIMOM M PACCESHHOW COJIHEYHOM paJialvu, Iajaa-
Iomell Ha TOPHM3OHTAIBLHYIO IIOBEPXHOCTb, BT/M? . B 3aBHCUMOCTH OT
reorpaduuecKkoi MUPOTHI pailoHa CTPOUTENHCTBA onpenenseTcs 1o 1abi. 2.4; Aoy —
IJI0IAAb MOKPHITHA, M%, P —K0>(Q(QUIUEHT NOrIOLIEHUs] CONHEYHOM paauanuu
Hapy>KHOU MOBEPXHOCTHIO MOKPBITUS: 751 achanbToBOro mokpeitus p = 0,9; mis
pybepouna ¢ almoMUHUEBOM mokpackoi P = (0,5; ¢ cepoil nmecuaHoi moceInkon P =
0,9; ¢ xpacHo# mecuyanoit moceinkot P = 0,95; nna Tomu P = 0,85; nns mmdepa
cepedpucto-ceporo P =0,75; t,— pacueTHas Temneparypa yaajaseMoro Bo3ayxa rnoj
nepexpeitieM, °C; K — ko3 duuuenT Temnonepeaaun nokpsitus, K = I/R,, Br/(m? -
°C); o — K03 (YHUIMEHT TEIUIOOTAAYH HAPYKHOM IOBEPXHOCTBIO MOKPHITUS, BT/M?,
ompeaenseTcs mo GopMmye:

ox=1,16 - (5+10-/9), (2.12)
rie $— pacueTHas CKOpPOCTb BeTpa, M/C, I TEIUIOro IEpUoJa,
npuHumaercss 1no [6]; R, — comporuBiieHune Temonepenayd  3arnoIHEHUs

ceeronpoema, (M%>°C/BT), ompeaensieMoe TEIIOTEXHUMYECKAM pacueToM MU
MPUHUMAETCSI HE MEHEE HOPMHUPYEMBIX 3HAUCHUW COMPOTHBIICHHS TEILIONEpEIadH
3aIoJIHEHUS CBETONPOEMa Ruopw: Ruopw, - OTIpEAEIISETCS B 3aBUCHMOCTH OT TPayco-
CYTOK OTOIMTEJILHOTO TIEpHO/Ia paiioHa CTpouTenbcTBa (Tad. 4 [8]).

['panyco-cyTtku otonurensHoro nepuoia, 'COII, onpenenstoT mo hopmyie

I'COIl= (tB-th.OTAH).ZOTs (213)
riae t; — pacueTHas TeMmieparypa Bo3ayxa B nomeuieHuu, °C; tep.orn — CpeaHss
TeMmreparypa oronureibHoro mnepuojna, °C, mnpunumaerca 1no [10] ; Zo -

MPOJOIKUTEILHOCTh OTOMUTENBHOTO MEproa B CyTKaxX, mpuHumMaetcs o [10].
Torna Ruopw OIIpeaensieTcst mo hopmyiam:
JUTSL SKWIIBIX, JICUEOHO-TPOPUIAKTUYECKUX U JETCKUX YUPEKIACHUMU, IIKOI,
WHTEPHATOB, TOCTUHUIL U OOIICKUTUI

Ruopw = 2,2 + 0,0005xTCOTI. (2.14)
JJIsL O6HICCTB€HHLIX, KpOMC YKa3daHHBIX BbIIIC, AIMUHUCTPATUBHBIX U
6BITOBI)IX, IMPOU3BOACTBCHHLIX U NPYTUX 3,Z[aHI/Iﬁ u HOMGHICHI/Iﬁ
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Ruopw= 1,6 + 0,0004xI"COII. (2.15)
[TapameTpsbl yansgemMoro Bo3ayxa siBIsOTCS (yHKIIMEH mapaMeTpoB BO3/ayXxa
B pabodeil 30He momernieHust (BBICOTOM 1,5 M OT moJia), BBICOTHI MOMEIICHUS H
MHTEHCUBHOCTH BBIJICJICHUS TEIJIA U BJIard B OMEIICHUMU.
TeMmmneparypa, y1ajasieMoro Bo3tyxa MOKeT ObITh OIpesiesieHa o Gpopmyiie:
ty = t; + gradt(H. - 1,5), (2.16)
rine Hn — BbicoTa momermnenus, M; gradt — TemmepaTypHBI TI'paIUCHT,
MPUHUMAETCSl B 3aBUCUMOCTH OT TEIJIOHANIPSKEHHOCTU MOMEILEeHUsI 1o [5] uiu 1mo
Tabn. 2.8.
Tabnuua 2.8. I'pagueHTh TEeMIIepaTyphl BO3yXa MO BBICOTE MOMEIIEHUN KUITBIX
U OOIIECTBEHHBIX 3/IaHUM

V nenbHble N30BITKH SBHOTO TEILIA gradt
kJIox/(m3) kkan/(m34)
Bonee 80 Bonee 20 0,8+1,5
40 - 50 10-20 0,3+1,2
Menee 40 Menee 10 0,0+0,5

2.3.4. TensioBbIAeJIeHUS OT YJIEKTPUYECKOT0 000pYy10BaAHMS

TermnonocTymniaeHus OT dAEKTpUIECKOro 06opynoBanus Qzo, BT, B momemenue
OIIPEAEISAIOTCA 10 O0LIEH IEKTPUUECKON MOIIHOCTH 00OPYIOBAHUS C YUETOM €ro
3arpy3ku, 3pOEKTUBHOCTH pabOThl MECTHBIX OTCOCOB, YCTAHOBJIEHHBIX HAJ HUM, U
OJIHOBPEMEHHOCTHU PabOTHI:

Qa‘o :]000 . Ko ° ZN06 ° R3 . (] = Ky;{p), (2.21)

rne Nos — YCTAHOBJIGHHAsi MOIIHOCTh AJIEKTPUYECKOTO 000pya0BaHUS,
Kaxkngoro tuna, kBT; K, — k03hUIIMEHT OJHOBPEMEHHOCTH pPabOTHI
AIEKTPOOOOPYIOBaHHUSI B pacyeTHOM momenieHunu. K, OOBIYHO 3amaercss B
TEXHOJIOTMYECKOM 3aJJaHMU Ha MpoeKkTupoBaHue. OpPUEHTUPOBOYHO MOMKHO
MPUHUMATB: JJI TOopsiunX 1exoB cTonoBbiX K,= 0,8, mis pecropanoB 0,7; K3 —
KOA(Q(UIMEHT 3arpy3Kd TEIUIOBOTO AJIEKTpooOopynoBaHus. [ BCTpoeHHO-
MPUCTPOCHHBIX K JKWIBIM 3JaHUSIM TOMEIICHUM 3HaueHus K3 OmpeaensroTcs
TexHojornyeckuM 3aganueM Kz = 0,5+0,8; Ky — xoapduuuent s¢pdexTuBHOCTH
paboThI TOKATU3YIOLIET0 MECTHOTO oTcoca. [Ipu ycTpoiicTBe MPUTOYHO-BBITSAKHON
nokanu3zyromen BeHTuisiuuu K, = 0,75, 3aBec 0,45, BBITS)KHBIX 30HTOB 0,5.

CrnenyeTr OTMETUTB, YTO TEIUIONOCTYIUICHHUS OT AJIEKTPUUECKOT0 000PY10BaHHUS
SBJISIFOTCS] IOMUHUPYIOITUMHU TIPH OTIPEACTICHUN N30BITKOB MTOJTHOM TEIJIOTHI, TaK KaK
npu padore o0opyoBaHUs (32 CUET €ro ANEKTPUUECKONW MOIIHOCTH) 00paszyroTcs
M30BITKY BJaru BCIACACTBUE UCTIAPEHUS KUIKOCTH, HAIPUMED, U3 BAPOYHBIX KOTJIOB
TOPAYUX IIEXOB MPEANPUITHI OOIIECTBEHHOTO MUTAHUS.

2.3.5 TemnJio, BbiejIsieMO€e OCThIBAIONIEH ropsiueii muinei

[TocTyneHnne sIBHOM TEIUIOTHI OT OCTHIBAKOIIEW MUIIM B TOPTOBBIX 3ajax
CTOJIOBBIX, Kape U peCTOpaHOB ompeensieTcs no Gopmyse
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qncn tH.n _tK.n n
Qnuw,ﬂ = ( 7 )

n

(2.22)

rae (, —CpeaHsisi Macca Bcex OJoJl Ha OJHOTO obOenaromero (0OOBYHO POBHA
0,85 kr); ¢, — cpelnHss TEIJIOEMKOCTh OJIFOJ, BXOJMSIIMX B COCTaB 00ena(0OBIYHO
paBHa 3,35 kJ[x/(kr-°C); tu.n, tc, — HaYaubHAas W KOHEYHBIE TEMIIEPATYPHI, IIHUIIH,
noctynaromeii B 06eaennslii 3an (70 u 40 °C);  Z, — IPOXOIKUTENBHOCTD IPHHSATHS
TIUIIHA OJTHUM YeJIOBEKOM (It pecTopaHoB 1 wac, s cronoBeix 0,5 - 0,75 daca, s
CTOJIOBBIX caMoo0citykuBaHueM 0,3 yaca); N — 4uCIIO MECT B 00EIEHHOM 3aJie.

Tak kaK YCIOBHO CYHTACTCS, YTO IOCTYIUICHUS CKPBITOW TEIUIOTHI PaBHBI
MOCTYIICHUSIM SIBHOW, TO TIOJIHBIE TEIUIOM30BITKH OT OCTBIBAFOIICH THUIMH Qmumn,
kJ>x/4, paBHBI

Qrmm.n = Z'anm.ﬂ
3. Pacyer mocTynjieHusi B IOMeleHNe BPeIHbIX BeLIeCTB
3.1. OnpeaesieHue BJIATONOCTYILICHUS
3.1.1. [locTynJieHue BJAru ot Jrojaeit

Bnara ot nroaei moctynaeT B IOMELIEHUS B PE3YJIbTATE HCIIAPEHNUS C KOXKH U C
BBIIBIXaMbIM BO3IyXOM. Tak jk€ Kak U TEeIUIOBBIJIEICHHS, BJIArOMOCTYIUICHUS OT
JoAe 3aBUCAT OT MHOrMX (akTtopoB. B TabmMiax, HUCHOJB3YyeMBIX B
BEHTWISIIIMOHHBIX ~pacueTax, IMPUBOJATCS JaHHbIE TI0 BJIAroBBIICICHUAM B
3aBUCMMOCTH OT TEMIIEpaTypbl OKPY>KAlOLIEr0 BO3/lyXa, M HMHTEHCUBHOCTH
BBITIOJIHSIEMOM  JIIOIbMH  paboThl (cM. Tabm. 6.1). [lns ompeneneHuss Macchl
noctynusiien ot el Baaru Wiy, I/4, CyMMHUPYIOT BJIaroBbIACIECHUS OT JIIOJIEH,
3aHATHIX JESITEIbHOCTHIO, OTHECEHHOM K Pa3IMYHbIM KaTErOpHUsM:

WJ'I}O[[ = Muox X Nuox + Mx X 11 + Mep X Nep (31)

A€ Muox, Ma, Mep — KOJIWYECTBO BIArW, BBIACISEMON YEIOBEKOM
COOTBETCTBEHHO B ITIOKOE, IPH JIETKOW paboTe U 1pu paboTe CpeaHEN TAKECTH, I/,
(ompenensiercss o Tadbm. 2.1); Nuox, #a, Nep — YHCIO JIOACH, COOTBETCTBEHHO

HaXOJSIIUXCS B IOKOE, 3aHATHIX JIETKOM paboToi uian paboToil cpeHen TIKECTH.
[Ipu pacuerax ns oOmpeAesiCeHUsT KOJWYECTBA BJarv, MOCTYMAOMEH OT
KEHIMH, K TaOJUYHOMY 3HaueHUI0 BBOAUTCS Kodddunuent 0,85 u xorhduimeHt
0,75 nns onpeneneHus BaaroBbiaeneHuii ot aere 1o 10 ner. Ecnu nroau Haxoasites
B ITIOMEIIICHUH B BEpXHEN Ok 1€, BBOIUTCS JOMOJHUTEIbHBIN Koddduiuent 0,75.

3.1.2. BoIigejieHue BJIATM OT OCTHIBAIOIIEH MUIIA

KonmuectBo wucnmapsromieiics Biard Wa,, Kr/d4, OT OCTBIBAIOIIEH NHUIIM B
TOPTOBBIX 3aJIaX CTOJIOBBIX, Kad)e M PeCTOPAHOB OIPEIEISICTCS IO BETMYNHE CKPBITHIX
TETUTON30BITKOB, YCIIOBHO MPUHUMAEMBIX PaBHBIMU SIBHBIM, 110 (JOpMyJIe

K-Q
nuw.cx

**~ (2500 + 18t )’ (3-2)
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r71€ Quuw.cx — TETUIOBBICICHUS OT TOpsiYei muiu, kJ[k/4, onmpenenstores mo
dopmyne 2.22; K — noHmwKaomui K03(QpPUIHEHT, YYUTHIBAIOINN HATMYINE Ha
NUIIEe KUPOBOWM  TUIGHKH, KOTOpas 3aTpyAHsICT HWCIApeHWUE  BIIary.
Kosddurmmentom K yuuThiBaeTCS TakkKe HEPAaBHOMEPHOCTh MOTPEOICHUS
numm. O0braao K = 0,34; 2500 — yaenbHas TemioTa ucnapeHust Bobl mpu 0°C,
kJx/kr; 1,8 — TemmoeMKocTs BOAAHBIX MapoB, KJDk/kr °C; t, — cpemHss
Temmneparypa iy (pasna 55 °C).

3.2. Onpenesienne ra3oBblaeeHU

OcHOBHOM  Ta3000pa3HOM  BpPEAHOCTHIO B  IMOMEHICHUSIX OKWIBIX U
OOIIIECTBEHHBIX 3/IaHMH SBJISICTCS YIJICKHCIBIA Tra3, BBIACISEMBIA NPH JbIXaHUH
YyeJI0BEKa.

KonuuecTBo yriekucioro rasa, r/4, BbIJACISEMOr0 B MOMEIICHUU JIIOAbMHU,
3aBUCHUT OT HHTEHCUBHOCTH BBHITIOJIHIEMOW PabOThI M paCCYUTHIBACTCS 10 (popmyiie

Gco2 =0co, N (3-3)
rac qCO2 —KOJIMYCCTBO YTIJICKHUCIIOro rasa, BBIACIIACMOIO OJHUM YCIOBCKOM

(Tabn.2.1), r/q,
N - KOJIMYECTBO JIIOJICH B IIOMCIICHUMY;

Il. PacueT cucTeM KOHAMIMOHMPOBAHMS BO31yXa

1. Onpenesienue TpedyemMoii MPOM3BOAUTEIBLHOCTH CHCTEM
KOHAMIIMOHUPOBAHMS

KomnuectBo BO3ayxa, KOTOpO€ HEOOXOAMMO IMOJaBaTh CHUCTEMaMU
KOHJIUIIMOHUPOBAHUSL BO3JlyXa OIpPEAEIseTCS pacyeToM HCXOAs U3 YCIOBHI
ACCUMMJISIIIUU TEIUIOBJIAroM30BbITKOB U 00ECIIEUEHUS IOMYCTUMbBIX KOHIIEHTpAIU B
BO3/1yX€ MOMEIIEHUN BBIJICTSIONINXCS BPEHBIX Ta30B, MapOB U MbLIH.

[IpousBoautensHocth CKB crenyeT paccuuThiBaTh OTACIBHO JJISl TEILIOTO,
MEPEXO0IHOTO U XOJIOHOTO TIEPHOJIOB Io/Ia.

JI71st KaXKJ10r0 U3 TIEPUOJIOB I'0JIa PACcCUeT BBHIMOJHSIOT MO TaKUM (hOopMYyJiaMm:

IIPU pacyeTe Mo U30BITKAM SIBHOTO TETLIa

Ll _ LM n Qg _00’2299(50.3 (t;.3)_tn) : (11)
> »x "

IIPU pacyeTe Mo U30BITKAaM BJIaru

W-12L,,(d,, —d,)

L,=L, + 20 ; 1.2
2 0.3 I,Z(dyx —d”) ( )
IpU pacyeTre Mo U30BITKAM MOJIHOTO TEeIlia
-1,2L ([ -1
L3 — L03 + Qn > 0.3( 0.3 n) ’ (13)
' 1,2(]” -1))

IIpHU paCdYCTC 110 KOJINUYCCTBY BBIAC/IAIOIIUXCA BPCAHBIX BCIICCTB
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Z-L =
L4 — L0.3 + 0.3 (20.3 Z}’l) ’
Zyx - ZH

rae L,, - KOIMYECTBO BO3AyXa, yaansdeMoe u3 paboden uiu 00CIryKMBaeMOM

(1.4)

30Hbl TOMEIIEHUS MECTHBIMH OTCOCaMH, OOIEOOMEHHOW BEHTWIALIMEH U Ha
TEXHOJIOTHYIECKUE WIH Apyrue HyXabl, M° / 4; Qu Q. — U36GBITKH COOTBETCTBEHHO
SIBHOTO U TOJIHOTO TeIula B MOMEIICHUH, KKkai / 4; 1,, — TeMreparypa yaaisieMoro
Bo3nyxa, °C; t, — temmepaTypa Bo3ayxa, mojgaBaeMoro B momeuieHue, °C; t —
TeMIiepaTypa Bo3ayxa, yaaiasemoro u3 nomemenus, °C; W — u30bITKM Biaru B
noMerieHuu, r / 4; O, — BIArocojepxaHue yaaasieMoro Bosmayxa, T / kr; d, —
BJIArOCO/Iep)KaHUE BO3[yXa, MOJaBaeMOro B MOMeEIIEHUE, T / KT lo; — dHTAIBIUS
yAAIIeMOro BO3yXa, KKaj / KT; |,x - HTaIbIN BO3/yXa, yAAIIEMOT0 U3 IIOMEIICHUS
3a mpenenaMu pabodeil wim 0O0CTy)KMBaeMOW 30HBI, KKal / Kr; |, — SHTaIbIUsA
BO3]lyXa, MOJIJaBa€MOT0 B IOMEIIEHUE, KKal / KT; Z — KOJMYECTBO BPEIHBIX BEIIECTB,
MOCTYNAIOIIUX B MOMEIIEHUE, MT / 4; Zo; — KOHIIEHTPAIUSl BPEIHBIX BEIIECTB B
yIaIsieMOM BO3/yXe, MI' / M°;, Zyx — KOHIIEHTPAlUs BPEAHBIX BEIIECTB B BO3IYXE,
yAQIIEMOM U3 MTOMEIICHHMS 32 MpeaenamMu padbodeil i 00CIyKUBaeMOn 30HbI, MT /
M, Zy — KOHIIEHTpALKs BPEIHBIX BEIIECTB B BO3LyXE, II0JABAEMOM B IOMEILEHHE, MI
/ M3,

[Tpu mpoexktupoBanuu CKB cienyer npuHuMaTh OOJIBIIYIO U3 BeIUYUH L1 —
L4, mostydenusix mo popmysiam (1.1) - (1.4).

[To dpopmynam (1.1) - (1.4) onpenensiroT o01Iyt0 npousBoauTeabHOCTH CKB,
IIPU ATOM KOJIMYECTBO MOJIaBAEMOT0 B MOMEIIEHUE HAPY>KHOTO BO3yXa HE JOJKHO
ob1Th MeHee Tpedyemoro o CII 60.13330.2012.

[Ipy OJHOBPEMEHHOM BBIJICJICHUU B TOMEIICHUS HECKOJIbKUX BPEIHBIX
BEILIECTB OJHOHAMNPABICHHOTO JEWUCTBUS BO3AYyXOOOMEH CJEAYET OINpEeNesiTh B
COOTBETCTBMUM C  TpeOoBaHusMH  «CaHUTapHBIX HOPM  IPOEKTUPOBAHMS
MPOMBINUICHHBIX TMPEANPUITHI), CYMMUPYS BO3yXOOOMEHBI, OIpeEICHHbIE
pacuetoMm. Korma BelensitONIMECs B TMTOMEIIEHUS Ta3bl U Mapbl MOTYT 00pa3oBaTh
B3PBIBOOIMACHBIE CMECH, MOTYUECHHBIM BO3TyXO00OMEH CIIETyET MPOBEPSATH PACUETOM.
Jlomyckaemasi KOHLIEHTpalMsi ra3oB M mapoB He Oozee 5% OT HIKHEro mpenena
B3PBIBAEMOCTH TP TTapaMeTpax Hapy>KHOro BO3ayxa, MpuHATHIX 111 CKB.

[Ipu pacuerax CKB Oombleii 49acThbi0O BCTPEUAOTCS TMOMEHIEHUS C
OJTHOBPEMEHHBIM BBIJICJICHHEM TeIjla W Biaru. Pacuer konnWyecTBa BO3ayXa s
KOHIUIUOHUPOBAHMS PEKOMEHIYEeTCSl BBIMOIHATH ¢ momolpio | — d-guarpammbl
BJIQKHOTO  BO3JyXa, COCTABJICHHOW [UJIi  0apOMETPUYECKOTO  JaBJICHUS,
COOTBETCTBYIOIIETO PACYETHOMY JIJIsi JAHHOW MECTHOCTH.

B GonpmmmaCcTBE CitydaeB mipu pacuere CKB mapameTpsl ynanseMoro Bo3mayxa
tyx, dyx, |x, Lx IPUHUMAIOT paBHBIMU MapaMeTpaM BO3yXa B OOCITYKHBAECMOU WIIH
paboueii 30He MOMEIICHUS ty5, dys, 15, Lps. [Ipu 9TOM ycioBum, a Takke ¢ y4eToM
3aMeHbl 00BEMHBIX eTUHHII MacCcOBBIMH BMecTO (opmyi (1.1) - (1.4) i ynporneHus
pPacyeToB MOT'YT OBITh UCIIOJIB30BaHbI CICIYIOMKE (POPMYJIbI:

MIPU pacyeTe Mo U30BITKAM SIBHOTO TEILIa
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G, = Q. ; (1.5)
c pAt »
IIPU pacyeTe Mo U30bITKaM BIIaru
W
G, =—; (1.6)
Ad
p
IIPH pacyeTe 1Mo N30BITKAM ITOJTHOTO Terlia
G, = Q. : (1.7)
A[P
IIPH pacyeTe MO KOJUYCCTBY BBIJACIISIONIUXCS BPEIHOCTEH
Z
G, = o (1.8)

p

rie G, —G, - npousBogurenbHocTh CKB, kr / u; Atp =t,, —t, — pabouas

p.3
Pa3HOCTh TEMIIEPATyp BO3/lyXa B 00CITYKUBAaEMOM WM paboyel 30He U 110/1aBaeMOr0
Bo31yxa, °C; Ad, - pabouas pa3sHOCTb BIAroCcOAEpkKaHUM BO3lyXa B paboueH 30HE 1

0/IaBa€MOr0 BO31yxa, I' / Kkr; Al, — pabouyas pasHOCTb SHTAJIbIMN BO31yXa B
00CITy’)KUBaEMON WJIM pabo4eldl 30HE W MOJAaBAEMOrO BO3JyXa, KKal / KI, Az, —

paboyasi pa3HOCTh KOHIICHTPAIIMM BPEIHBIX BEIIECTB B BO3/AyXe paboueil 30HbI U B
I0IaBAEMOM BO3yXe, MT' / M3,

Ipumep 1.

B momemienun rpaxgaHckoro 3manus B T. KummHeBe uMeEOTCs HM30BITKH
aBHOTO Tera Q; = 11660 x/{x/4 u BnarouzObiTku W = 2000 r/4. Heobxoaumo
CpeACTBAaMH OOBIYHOM BEHTWJISALMM OOECHEYUTh JOMYCTUMBIE TMapaMeTphl.
Omnpenenute NOTPEOHBIN BO31YyXO00OMEH U MapaMeTpbl MPUTOYHOTO BO3/yXa, €CIIH
TEMIIEPATYpa BO3/1yXa HAa YPOBHE BBITSKHBIX PEIIETOK BbIIe t; Ha 2 °C.

Tak kak B mOMEIIEHUU U30BITKU SBHOTO TEIIA W BJIard, MPUTOYHBIM BO3TyX
JUIS UX aCCUMMJIALIMU JOJDKEH MMETh TeMIIepaTypy M Biarocojaepskanue (tnp U dup)
MEHBIIIE TEMIIEPATYpPhbl U BIArocoJiep>KaHusi BHYTpeHHETo Bo3nyxa. [Ipu oObraHOMN
BEHTUJISIIIMY B KQYE€CTBE MPUTOYHOT'O BO3/IyXa MOXKET OBITh UCIIOJIH30BAH:

- Hapy>KHBIN BO31TyX 0€3 TEIJIOBIA)KHOCTHOW 00pabOTKY;

- Hapy>KHBIN BO3/TyX, OXJIAXKICHHBIN aquadaTruiecku B GOpPCYHOUHOM KaMmepe,

- CMECh Hapy>KHOTO U PEUPKYIISLIUOHHOTO BO3/IyXa WIIK HAPYKHOTO, MIPOIIEAIIETO
KaMepy OpOIIeHHs, U OalimacupyeMoro Bo3ayxa.

OmnpenensieM pacyeTHbIE MapaMeTPbl HAPYKHOTO U JOMYCTUMbIE MapaMeTpPhbl
BHYTPEHHETO Bo3nyxa: tu, °C, lu, KIK/KT; ts, °C, @5, %.

[TonpoOGyem B KayecTBE MPUTOYHOI'O UCIOJIb30BATh HAPYKHBIA BO3AYX, YTO
Hanbosee 1eaecoodpasno skonomuuecku. Hanocum Ha |-d-guarpamMmy Touky H (oHa
xe Touka I1 ). Tak kak Touku I, B, ¥V, COOTBETCTBYIOIIME COCTOSHUSM ITPUTOYHOTO,
BHYTPEHHETO yAAISIEMOTO BO3yXa, JIEKaT HAa OJIHOM JIy4e Ipolecca, HaXOAUM
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yIJIOBOM KO3 (DHUITUEHT JTyda Mmpoliecca M3MEHEHUS COCTOSHHS IMTPUTOYHOTO BO3IyXa
3a CYET aCCUMUJIAIIMU M30BITKOB TEIlJIa U BJIATH:

_Q 9+

W W
W

848 Q = (2500+1,8t,) - —— .
Q=( 21000

Haxonum 5Ty BennyuHy Ha yrioBoMm MacmTabe Ha J-0-muarpamme (To ee
HEPUMETPY) M MPOBOJUM JIyd € K HYJIEBOM Touke Ha opauHate |-d-muarpammsbl.
[TapannenbHO eMy U3 TOUKH [/ TPOBEAEM JIyd A0 NpAMOH ts, °C 1 mosryyaeM Touky B
COOTBETCTBYIOIIYIO COCTOSIHUIO BHYTPEHHETO BO3yXa. TaKk Kak ¢ OKa3ajaach HUXKE
MaKCHUMaJIbHO JIONYyCTUMOU ¢ = 57 < 65 % ocTaHOBUMCS Ha 3TOM BapHaHTe
BeHTWsIUU. [lpomnmum mnpsmyro [/B no npsmoit ty, © C nmomyuum TOUKy VY,
COOTBETCTBYIOIIYIO COCTOSHHIO yaansemoro Bosayxa. [lo |-d-gmarpamme dmrtaem
dup, T/kT, Jyx = 64,1 kJIx/kr, dyx, T/KT. OmnpenensieM NOTPEOHOE KOJIHYECTBO
IPUTOYHOTO BO3yXa

JIist IpOBEPKH NPABUIIBHOCTU OIPENEIEHUs MapameTpoB B Toukax B, Il u
BbuKciiieM Gup IO IBYM JAPYrUM popMyiam:

[lony4yeHHble TOYTH OAMHAKOBBIE 3HA4Y€HUS Gnp CBUIETENBCTBYET O
NPaBUIBHOCTH MOCTPOeHMI B J-d-1uarpamme.

3agaual.

CuctemMoil KOHIUITMOHUPOBAHUS BO3TyXa HEOOXOAUMO CO3/1aTh B TOMEIIECHUHU
onTUMajbHble MeTeoposiorudeckue ycioBus (ts, ¢ = 30...60 %). Temmneparypa
MPUTOKA JOJDKHA OBITH OMpeJereHa MCXOIsi M3 pacdyeTa obecrmeueHus pabdodeit

pasHOCTH Temmeparyp At=t -t =3 °C. W30bITKK ABHOTO TeIUia B MOMeEIEeHU: Qy,

Braron3ObiTkn W. Omnpenenure mapaMeTrpbl M pacxoj] MPUTOYHOTO BO3AYyXa.
Wcxonnbie naHHBIC ISl pacuera mpuMuTte 1o Taou. 1 npunoxxkenus. [loBwimieHrnem
TEMITIepaTyphl MO BHICOTE MOXKHO MPEHEOpeUb, T.€. MPUHATSH t)x = t,.
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I11. ITocTpoeHue MpoueccoB TEMJIOBIAKHOCTHOI 00padoTKHM BO31yXa

Jnsa mopnepkaHus 3aJaHHOM TEMIIEPATypbl M OTHOCUTENBHOM BIIAXXHOCTHU
BHYTPHU KOHJUIIMOHUPYEMBIX MIOMEIIIEHUN NPUTOYHBIN BO3/IyX, MOCTYHAIOIIUNA B 3TH
MOMEIIEHHUsI, MOJBEPraloT TEIIOBIAXKHOCTHON 00pabOTKEe B KOHIUIIMOHEPAX.

B 3aBucumocT OT o0coOeHHOcTel 00padOTKM BO3AyXa CHCTEMbI KOH-
quunuoHupoBanus Bozayxa (CKB) OwiBatoT npsiMOTOYHBIMH (pabOTalOT TOJBKO Ha
Hapy>KHOM BO3llyxe) U perupkyisauuoHHbiMu. CBK mo nepuoanyHocTu necTBus
JIEJISITCS. HA CE30HHBIE U KPYIJIOTOJIMYHBIE, a B 3aBUCHUMOCTU OT PACIOJIOKEHUS
KOHJIUIIMOHEPOB 110 OTHOIIEHHUIO K 00CITYKUBAEMbIM IIOMEIIEHUSIM - Ha [ICHTPaJIbHbIC
U MECTHBIE.

CKB, «xoTopble B TEIUIBIA TEpUOJ ToJla pabOTAlOT Ha OXJAKICHUE C
MOHMKEHUEM TEIUIOCOJEPKAHUSA,  HA3bIBAIOT CUCTEMAMH IOJHOTO KOHIUIIHAO-
HUPOBAHMS, a CUCTEMbI, pa0OTAOIINE B TEILIBIA MEPUOJ] TOJ1a B aIMa0aTHOM PEKUME
YBJIQXHEHUS, - CHCTEMaMH HEMOJIHOI0 KOHAUIMOHUPOBaHUA. B X00aHbINH Ieproj
rojia TEIUJIOBIAXHOCTHas 00paboTka BO3yxa B OOE€MX CHCTEMax OJIMHAKOBA U
3aKJIF0YAETCs] B HArPEBAHUU U YBIAXKHEHUH BO3yXa.

Haubonee panuoHanbHbIM M JCIIEBBIM SBJSIETCA aauMabaTHBIM mpouecce
00paboTku Bo3ayxa. [lonuTponHeie nporecchl IPUMEHSIOT TOJIBKO TOT1a, KOT1a JJIs
3aIaHHBIX YCJIOBUU aauabaTHBIM mpolecc oOpabOTKU BO3ayXa B Kamepe
KOHJIUITMOHEPA HE MOXKET OBITh OCYIIIECTBIICH.

CBK paccunThIBalOT Ha HapyKHbIM BO31yX 1o napamerpaMm b. B HekoTopbIx
ClIlydasiX MpU COOTBETCTBYIONTUX OOOCHOBAHUSIX B KAU€CTBE PACUETHBIX IMapaMeTPOB
NpUHUMAOT napameTpsl B. McXOmHBIMM JaHHBIMU JJISI pacdeTa U MOCTPOCHHS
IIPOLIECCOB SIBISIOTCS IAapaMeTpbl HApPy»KHOro Bo3ayxa: Temmeparypa ti, °C,
OTHOCHUTEJIbHAsI BJIAXKHOCTD ou , %; ynempHas oSHTambmus |y,  xJDK/kT,
Bjarocojiepkanue Oy, TI/Kr (M3 MPUBEIACHHBIX YETHIPEX MapaMETPOB JOCTATOYHO
3HATh JIFOOBIC /IBA, @ .0CTAJIBLHBIC MOYKHO OMPEACIUTH C TOMOIIbI0 |—d -auarpamme);
napameTpbl BHyTPEHHET0 Bo3ayxa: Temneparypa ts, °C, oTHOCHTENbHAs BIAXHOCTb
@8, %, wim Binarocojepkanue s, I/Kr; TEIUIOM30BITKK B moMemieHUH Qn, BT;
M30BbITOYHBIC BIArOBbIACNEHUS Mpy, KI/4.

Temneparypy nputodnoro Bozayxa ty, °C, MOXHO IPUHUMATH B 3aBUCUMOCTH
OT CXEMbl BoO3JayXxopacnpeneneHusi. Tak, TpU aCCUMWISIMN Terio- u
BJIAarOM30BITKOB  JIOMyCKAaeTCsd MPUHUMATh PAa3HOCTh TEMIIEpaTyp BO3Ayxa
nomenienus U nputounoro At=2°C npu nojgaye Bo3ayxa B pabouyro 30Hy, 4-6°C -
Ipu nojaye Ha BbIcoTe 2,5-4 M OT ypoBHs nona, 6-8°C - mpu momade Ha BBICOTE
6omee 4 M oT ypoBHs noiia. [Ipy 0JHOBpEeMEHHOM BBIIETIEHUU B TOMEIICHUH TETUIOTHI
W BJIard JUJIsl ONpEIeNICHUs] MapaMeTPOB MPUTOYHOTO BO3/TyXa MOKHO MOJIb30BAThCS
HE TOJBKO JIONMYCTUMBIM IepenajoM Temmepatyp At, HO U accuMuUIUpyroUIEH
CIIOCOOHOCTBIO MPUTOYHOTO BO3yXa 1m0 Biare Ad:

Ad =d; —dy,

rae dn - BiarocojepxaHue NPUTOYHOTO BO3/1yXa, I/KT.

Pe3y.HBTaTOM IMOCTPOCHUA Ha |—d-ILI/IanaMMC IMponuccCoB KOHIHU-
OMUOHUPOBAHHNA BO3AyXa ABJICTCA OIPCACICHHUC IIPOU3BOAUTCIBHOCTHU CKB,
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pacxo/IoB TEIIOTHI U X0JI0a, HEOOXOAUMBIX JUIsi 00pabOTKH MPUTOYHOTO BO3AYXA.
[Ipu nocTpoeHuu npoueccoB 00padbOTKH BO3yXa B IPUBEACHHBIX 33/1a4aX YCIOBHO
OPUHATO,  YTO TapaMeTpbl BO3[yXa, YXOISIIETO M3 KOHIUIMOHHUPYEMOTO
MOMEIIEHUS, TaKue ke, KakK M MapaMmeTpsl Bo3dyxa B paboueil (0OcmyknBaeMoil)
30HE.

1. HpﬂMOTO‘IHaH CUCTEMA KOHAUIMUOHHUPOBAHUA B0O31yXa

PaccmoTpuMm pacueTsl W TOCTPOCHHE IIPOIIECCOB 0OpabOTKM BO31ayXa B
KOHAUIIMOHEepax pa3nuyHbix CKB.

BBeneMm cnenyromniye yciaoBHbIE 0003HAUCHUS:

GH — KOJIMYECTBO HApYKHOTO BO3/yXa, IOCTYIAIOIIET0 B KOHIUIIMOHED, KI/4;

G{ — pacueTHOe KOJTMYECTBO HAPYKHOTO BO3/LyXa, KI/4;

Gr=G1+G; - KOMMYECTBO BO3TyXa, MOCTYIAIOIIETO HA PEHUPKYJIALMIO, KI/4;

G1 — KOJIMYECTBO BO3/yXa, IMOCTYIMAIIIETO Ha MEPBYI PEIUPKYIIALHUIO,

Kr/4;

G2 — KOJIMYECTBO BO3JyXa, IOCTYIAIOIIET0 HAa BTOPYIO PEIUPKYIISIIHIO,
Kr/4;

G« — KOJIMYECTBO BO3/yXa, MNPOIISAIICTO Yepe3 KaMepy OpPOIICHHUS,
Kr/d;

G7 — KOJIMYeCTBO MPUTOYHOTO BO3yXa, I0AABAEMOIr0 B KOHAUIIMOHUPYEMBIE
noMmelleHus, Kr/4 (mosie3Has mnpousBoauTenbHocTh CKB);

G'7— TpOM3BOOUTENHHOCTh  KOHAMIIMOHEPA,  OmpejaensieMas C Y4eToM
MOMNPABKM HA YTEUKH BO3[yXa M3 BO3AYXOpaCHpeAeNIUTEIbHON CeTH, KI/4 (IoyHas
npousBoauTenbHocTh CKB);

t, — pacueTHas TemIiepaTypa Hapy>KHOTO Bo3ayxa, °C;

@x _ pacyeTHas OTHOCUTENbHAs BIAKHOCTh HAPY>KHOT'O BO31lyXa, %;

|s — SHTanbNUA HapyKHOTO BO3/1yXa, KKaJ/Kr;

du _ Biarocojep)kaHue Hapy) KHOTO BO3AyXa, I/KT;

t _ pacueTHas TemmepaTypa BHYTPEHHErO BO3AyXa B KOHJHMIIMOHUPYEMbBIX
noMeneHusax, °C;

t7 — TeMriepaTypa NOPUTOYHOrO BO3]yXa, I0JaBaeMoro B nomemeHus, °C;

Ap _ Ppa3sHOCTb MEXKIy TEMIIEpAaTypor BO3[yXxa B NOMEmEeHUU I, u
TEeMIEepaTypoil mpuTouHOro Bo3ayxa tr, °C;

(s __ pacyeTHasi OTHOCUTEbHAS BJIAXHOCTh BHYTPEHHETO BO3/1yXa, %;

|s — SHTaNBIMSA BHYTPEHHETO BO3AyXa, KKAJ/KT;

dz — BiIaroconep:kaHNe BHyTPEHHETO BO3/AyXa, I/KT;

Qs, Qc, Qu — BBIZIENIEHUS AIBHOTO, CKPBITOTO U MOJIHOTO TEIJIa B MOMEIIECHUSX,
norexkaniue accummsinnn CKB, kkan/d;

W — BraroBbijiejieHUSI B TOMEUICHUSX, MOJIEKAIINE ACCUMUWISALIUN

CKB, kr/4;

Qx— pacxoj1 X0J10/1a B OPOCUTETHLHOM KaMepe, KKaJl/4.
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PaccmoTpuMm pacuer W MOCTpOEHHE MpoleccoB oOpabOTKM BO3AyXa B
KoHauuuoHepe npsmorouHod CKB, ucnone3ysa rpadoaHalUTHYECKUH METOA C
npuMeHerneM | — d-auarpaMmer.

B npsMOTOYHOM KOHIMLIMOHEPE C KamMepol opouieHus o0pabdoTKa BO3yXa
OCYUIECTBIISCTCS O Cleayomei cxeme (puc.l).

-9

"0 D-a-—u

2 4 7 8
Puc. 1. [IpunnmnuansHas cxema NpsIMOTOYHON CHCTEMbI KOHIUIIMOHNPOBAHHS BO3yXa:
1 — B031yx03a00pHOE YCTPOMCTBO; 2 — MPUEMHBIH KJianaH; 3 — CEKIHst 00CTyKUBaHHUS;
4 — ¢unbTp A1t BO3LyXa; 5 — BO3AyXOHArpeBaTeiIy IepBoro noaorpesa; 6 — opocurenbHas kamepa; 7 —
BO3/IyXOHarpeBareib BTOPOTro MOI0TpeBa; 8 — BEHTHIIATOP KOHAUIMOHEPA;
9 — B03/1yX0BOJI IPUTOYHOTO BO31yXa; 10 — KOHAWIIMOHNPYEMOE TIOMEIIEHHE;
11 — BO31yX0BOJ YAAISIEMOT0 BO3yXa; 12 — BBITSHDKHOM BEHTHIISITOP C 3JICKTPO/IBUTATEIIEM;
13 — Bo3myxoBox U1 BeIOpOca B atMoctepy; 14 — Bo3aylIHbIi KianaH

Hapy>xHbIit Bo3ayx B konuuecTBe GH KI' MOCTYMAaeT B KOHJIUIIMOHED U TOCIIe
00paboTKu (pa3au4HON AJIA TEIJIOr0 M XOJOJHOTO TEPHUOJOB roja) MOJaeTcs B
KOHJUIIMOHUpPYEMOe ToMelIeHune. V3 momenieHus: BO3yX YIAISETCsl BBITSKHOM
BEHTWJISIIIMEH HapYKy. [[pOM3BOINTEIFHOCTD BHITSDKHON BEHTUIISIIINH, KaK MPABHIIO,
MPUHUMAIOT MEHBIIICH, YeM TI0JIe3Has MPOU3BOAUTEIHPHOCTD KOHAUIIMOHEPA, C B0
CO3MaHMS B KOHIWIIMOHUPYEMOM  TIOMEIICHWHM  TOBBIIICHHOTO  JIABJICHWSI,
MPETATCTBYIONIETO TMPOHUKHOBEHUIO BO3AyXa M3 CMEKHBIX TOMCIICHUNA WU
CHApYXH.

OO0brunO pacuer CKB u moctpoenue nporieccoB o0paboTku Bo3ayxa Ha | — d-
JUarpaMMe HauMHAOT ¢ TEIUIOTO MEPHO/Ia, TOCKOJIBKY B 3TOT NEPHO/I, KaK MPaBHIIO,
TpeOyeTcss HanOoJIbIIast TPOU3BOAUTEIIBHOCTD KOHIUITHOHEDPA.

B 3aBUCHMOCTH OT BO3HHKAIONIUX TPEOOBAHHWH BO3AYX B KOHJIHMIIMOHEPE
MOKET HarpeBaThCs, OXJIKIATHCS, YBIIAXKHATHCS WA OCYIIATHCA.

1.1. Pacuyer 1J191 TeMJ10I0 Mepuoia

3amauya Ne 2. Iloctpouth Ha |—d -gmarpamme mporecc MpPSMOTOYHOM
00pa0OTKM BO3AyXa NpPU €ro KOHJUIIMOHWPOBAHMWA B TEIUIBIA MEPHOJ TOfa.
OnpenenuTs pacxo bl MPUTOYHOIO BO3yXa, TEIIOTHI U X0JIOAA JISl OCYILIECTBIICHHUS
IIPOLIECCOB HArpeBa, OCYIIKH U OXJIaXKIEHUS BO3AyXa.



24

Ucxoonvie  Oanmvie (Tabn.2 mpuil.) : mapaMeTpbl HApYKHOTO BO3ayXa -
temneparypa ty °C, ynenbHas sHTanbnus |y, xJx/Kr; n30brTouHbIe TET0- QY BT,
U BIaro- M, Kr/4, BBIJEICHHUS B IOMEIIECHUH, TEMIIEpaTypa MPUTOYHOTO BO3AyXa
t,,°C; mapameTpsl BHyTPEHHETO BO3/1yxa - TeMrneparypa s, °C (a1t Bcex BapruaHTOB
t;=23°C) 1 OTHOCHUTEIIbHAS BJIAKHOCTh @5 , % (U1 Bcex BapuaHTOB @z=50%).

Topsoox pacuema u nocmpoenus. 1. Ha l—d -muarpammy (puc.2) HaHOCHM
TOYKH,  COOTBETCTBYIOIIME TIapaMeTpaM BO3[yXa: HapyXHOro - Touka H,
BHYTPEHHETO - TOUKa B.

Puc.2. Toctpoenne Ha |—d -auarpamMmme H3MEHEHHUS COCTOSHUS BO3IyXa
B MIPSIMOTOYHOM KOHJMIIMOHEPE Uil TEIUIOTO NEpPHoJia roja

2. Beruucisiem yrioBoil KO3(pGUIIMEHT Jiyda Mpolecca B TOMEUICHUH &,

kJ[x/kr, mo popmyie
e = 3,6Q/Msy. 1)

3. Ha |—d -mmarpamme depe3 Touky B mpoBoaum syu mporecca € 0
nepecevyeHus C BHIOPaHHON TeMIlepaTypoy MPUTOUYHOTO BO3ayxa ty, HaX0IUM TOUYKY
[1, cooTBETCTBYIOIIYIO MTapaMeTpam MPUTOYHOTO BO3AYXa.

4. Yepe3z Touky Il mpoBOoAMM JIMHUIO TOCTOSIHHOTO BJIArOCOJIEPHKAHUS
di = const g0 mepeceueHus ¢ KpuBoit @ = 95%; HaxoauMm Touky O
XapaKTEepU3YIOUIYI0 COCTOSIHUE BO31yXa, BBIXOJAIIEr0 M3 Kamepbl opoumieHus. Ha
auaun OIT ot touku I1 BHU3 mo d, = CONSt oTkiaapiBaeM OTpe30K, paBHbIA 1°C,
COOTBETCTBYIOIIMI HArpeBy BO3/AyXa B BEHTWIATOPE M BO3YyXOBOJAX, IMOJIy4aeM
touky II/, mapameTpbl KOTOpOH COOTBETCTBYIOT COCTOSHHIO BO34yXa MOCIE
BO3/lyXOHarpeBaTessi BTOporo nojorpesa.

5. OmnpenensieM HEOOXOOUMBIN pacxod HpUTOYHOro Boszayxa G ,kr/4, mo
dbopmyie

G =3,6: Qu/(ly-1n). (2)

[Tpu BeICcOTE MOMENIEHUS 10 4 M yAEIbHYIO SHTAJIBIINIO BO3AYXa, YIAIIEMOT0

u3 nomerieHus ly, 1 Bo3ayxa nmoMmemeHus | MOXXHO IPUHSATH paBHBIMH, T.€. |y = ;.
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6. BeluuciisieM TEIUIOBYIO HATPY3Ky BO3JIyXOHArpeBaTeis BTOPOro Ioaorpesa
Q2, BT:
Q2=0,278 G(1{ —lo), (3)

rae |{ u lo— yaenbHas sHTANBOMA BO3IyXa, COOTBETCTBYIOmas Toukam I11'u O,

Kk JK/KT.
7. Touky O coenunsiem ¢ toukor H. IIpsmas HO cooTBeTcTBYyET mpoueccy
00pabOTKHU HAPYKHOTO BO3AyXa B KaMepe OPOIICHHUSI.
7. HaxomuM KOJIMYECTBO CKOHICHCHUPOBABIICIHCS BOJBI B KaMepe OPOIICHHS
Mo, kr/ug:
M,= G(ds —d,)-1073, 4)
rae do, di — BIarocoaepikanue Bo3ayxa J0 U MOCe ero 00paboTKH B Kamepe
OpOIIIEHUS, T/KT.
8. OmpepensieM OXJTaXKIAIONIYI0O MOITHOCTh Kamepsl oporieHus Qx, BT, mo
bopmye
Qx=0,278 G(l. o), 5)
rae lo — ynenbHas SHTaNbIUS BO3JyXa MOCIe €ro 0oOpabOTKH B Kamepe
opoIeHus, KJ[K/Kr.
1.1. PacueT aJ1s1 X0J10JHOTO MIEPUOIA

B X0m0oqHb11 Neproa rofa HaApyKHBIA BO3AYX B IIPSIMOTOYHOM KOHIAULIMOHEPE
[IOJOTPEBACTCS B BO3AYyXOHArpeBareildX IIEPBOrO IOJOIPEBA, 3aT€M IIOCTYIAET B
OPOCHUTEJIBHYIO  Kamepy, T[I€ YBIAXHIETCI 10 TpeOyeMoro 3Ha4yeHMs
BJIArOCOJEpKaHus, IOCIE Yero, B Claydyae HEOOXOJUMOCTH, IOJOTpPEBAaeTCs B
BO3JyXOHArpeBareiiX BTOPOTO IOAOrpeBa M IOJAETCS B KOHIUIIMOHUPYEMBIE
[IOMEILICHUS.

Tpebyemas mTpPOM3BOAUTENHLHOCTh KOHAMIIMOHEPA B XOJOJAHBIH TMEPUOA
OTIpEIETAETCS TaKKe BHIOOPOM OOJIBIIEr0 U3 3HAUCHUH, MOTYUYSHHBIX 110 pacyeTy Ha
ACCUMMWIALIMIO  TEIUIO- W BIIArOBBLACIICHUM, PAaCTBOPEHUE BBIACIAIONINXCS
BPEIHOCTEN U KOMIIEHCALIMIO BO3/1yXa, YIAIIEMOTr0 MECTHBIMH OTCOCAMH.

YacTo A XOJOJHOTO NEpHoJa C LENbl 00eCreyeHus] HaJeKHOM paboTh
CUCTEMBI BO3YXOPACHIPENEICHNUS] COXPAHAIT HEU3MEHHOM NPOU3BOAUTEIBHOCThH
KOHJUIMOHEPOB, OINPEIEICHHYIO pacueTOM I TEIUIOro nepuoaa. Paccmorpum Ha

npuMepe pacyet u nocrpoeHue Ha | — d -auarpamme nporuecca 00padbOTKU BO3IyXa
B XOJIOJTHBIN TIEPUO.
3agmaua Ne3. [Moctpouth Ha |—d -muarpamme mporecc MPSIMOTOYHON

00paboOTKH BO3/AyXa MPU €ro KOHAUIIMOHWPOBAHWUU B XOJIOAHBIM TEPHOJ TOJa.
OnpenenuTh pacxoibl TEIUIOTHI JJIS BO3JyXOHarpeBaTesie MEpBOTO M BTOPOTO
MOJIOTPEBa M KOJMYECTBO HUCTIAPUBIIICHUCS BOJIBI B KAMEPE OPOIICHHUS.

Ucxoonvie  Oanmvie (Tabn.2 mpwil.) : TMapaMeTpbl HApyKHOTO BO3ayXa -
temriepatypa ty °C, yaenbnas suTanpnus |y, kJ[k/kr; m30sITouHbIC TETIO- Q) BT,
U BIaro- M, KT/4, BBIIEJICHUS B IIOMEIIEHUH; TTapaMeTPhl BHYTPEHHETO BO3/IyXa -
temmneparypa tz, °C (151 Bcex BapuaHToB t,=20°C) 1 0THOCUTEIbHAS BIIAXKHOCTD (y
, % (st Bcex BapuaHTOB @=45%). Pacxox npurouHoro Bozmyxa G , Kr/d, MpUHSAT
10 TEIUIOMY MEePUOy roja (Tadir.3 mpun).
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Tlopsoox pacuema u nocmpoenus. 1. Ha l—d -muarpammy (puc.3) HaHOCHM
touku H u B, cooTBeTcTBylOIIME MapaMeTpaM BHYTPEHHETO U HAPY>KHOT'O BO3yXa.

J

\1 dg =67 V/er
\d.

‘Q?«.

e
— {
/—T o

2y
dudrg257

e
Puc.3. Tloctpoenne Ha |—d -muarpamMme u3MeHEHHsT COCTOSIHUS BO3IyXa

B IIPSIMOTOYHOM KOHJAUIIUOHCPEC IJIA XOJIOAHOI'O I€pUoJa roaa

2. Ilo popmyne (1) omnpenensiem yriaoBoi ko3 UIIMEHT JTyda Ipoiiecca B
MOMEIICHUH € , KJK/KT.

3. HaxoauMm acCHMMUIMPYIOIIYIO CIIOCOOHOCTh MPUTOYHOTO BO3yXa IO Bjare
Ad, r/kr:

Ad = (MBJI/ G)'103 (6)
4. OHpGI[eJISICM BJI&FOCOI[Gp)KaHI/Ie HpHTOqHOFO B03I[yxa a, F/KF, 110 @OpMYﬂeZ
dn = dy — Ad. 7

5. IlpoBogum wuyepe3 Touky B, XapakTepu3yrollyr0 3aJaHHOE COCTOSIHUE
BHYTPEHHETO BO3/IyXa, JIyd MpoIiecca B IOMEIICHNH 10 TIepecedeHus ¢ TUHueH Oy =
const, HaxoauMm Touky I, ompenensromnyo HEOOXOAMMOE COCTOSTHHE MPUTOYHOTO
BO3/yXa.

6. Uepes touky I1 mpoBoaum smauIo dy = CONSt 10 mepecedeHus ¢ KpUBOH ¢
= 95%, HaxoauM nojoxeHue Toukn O, XapakTEepU3yIOLIEH COCTOSIHUE BO3/yXa
10CJIE KaMEPHhI OPOILIECHMUSL.

7. Yepes Touky O npoBoaum nuHu0 |0 = cOnst, a yepe3 rouky H-muanto  dy
= const no mux B3aumHOro nepecedeHuss B Touke K. Orpezok HK coorBercTByeT
IIpoLlIeCCY HArpeBaHus BO3JyXa B BO3JQyXOHarpesarelle IIEpPBOrO IOAOrpEBa, a
orpe3ok KO - npoueccy annadaTHOro yBIaXHEHHUS BO3/4yXa B KaAMEpPE OpPOILIECHUS.
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8. OmpenensieM pacxop terioTel Qi, BT, B Bo3myxoHarpeBatese nepBOro
nojorpesa no popmyie
Q1 =0,278 G(I« —14), (8)
rae lx— yaenpHas sHTaIBIUS BO3AyXa Mepea KaMepou oporienus, KJx/kr.
9. Haxomum pacxox temnotel Q2, BT, B Bo3nyxoHarpeBaTeiie BTOPOIO
nojorpesa no popmye
Q2 = 0,278 G(l. o), (9)
rne |y u lo— yaenpHas SHTaIBIMNS BO3AyXa, COOTBETCTBYOMmAas Toukam [1 u O,
kJK/KT.
10. OnpenensieM KOJTUYECTBO UCHAPUBIIEHCS BOABI B KamMepe opolieHus: Mo,
Kr/4, 1o gopmyiie
M,= G(d, —dx)-1073, (10)
rne do u di— BIarocomepkanue Bo3ayxa, CooTBeTcTByromee Toukam O u K,
T/KT.

2. O0paGoTKa BO31yXa B KOHIHI[HOHEPE ¢ ePBOii pelupKYy.JIsuei

[IpuHnunuaneHass cxeMa KOHJAMIMOHEpA C IIEPBOM  PEUUPKYISLUEN
n300pakeHa Ha puc.4.

Bo3ayx B koHauinmonepe oopabdarbiBaeTCsl cleaytomumM oopazoM. B Terbrit
Mepuoja roja, KOrja SHTAIbIUS HapyKHOTO BO3JyXa MPEBBIIIAET SHTAJBIINUIO
BHYTPEHHETO BO3TyXa, 4acTh BO3yXa Gp, N3BIEKAEMOTO BBITS)KHBIM BEHTHIISTOPOM
U3 KOHJIUIMOHUPYEMOI'O TIIOMEIICHUS, IMOCTyHaeT B BO3AYIIHYI Kamepy, TJe
CMEIITMBAETCS C HAPYKHBIM BO3TyXOM, ITOCTYTAOIINM Yepe3 MPUEMHBIN KJIanaH. 3a-
TEM BO3JlyX 0OpabaThiBacTCs B KaMepe OpOIICHMs, IOJOTPEBAETCA B Cilyyae
HeoOxoaumocTu (eciu tx <ty - 1) B BO3MyXoHarpeBarensx BTOporo nojaorpesa jo ty -
1°C u nogaercs BEHTHWIATOPOM B KOHIUIIMOHUpPYeMoe nomenieHue. [Toaromy nanee

YUYTEHO CpE/IHEE 3HAUEHUE HAarpeBa BO3/1yXa B BEHTWIISATOPE U Bo3AyxoBojax Ha 1°C.
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Puc.4. TlpuHinuaisHas cxeMa CUCTeMbl KOHAUIMOHUPOBAHUS BO3/IyXa
C IEPBOM PELIUPKYIIALUEH:

1 — BO3ayX03a00pHOE YCTPOMCTBO; 2 — MPUEMHBIN KianaH; 3 — CeKIHs 00CIyKHUBaHUS; 4 - QUIBTP AJsI OYHCTKU
BO3/lyXa; 5 — BO3JyXOHarpeBarelid IepBOro Mojaorpea; 6 — opocurenbHas Kamepa, 7 - BO3JAyXOHarpeBaTelu
BTOPOr0 TOJIOTPEBa; 8 — BEHTIIATOP KOHAULIMOHEPa; 9 BO3yXOBOJ IIPUTOYHOIO Bo31yxa; 10 — KOHIUIMOHUpyeMOoe
noMererre; 11 — BO3MYXOBOJ yaaisieMoro Bo3ayxa; 12 — BBITSDKHON BEHTHIIATOP C AJIEKTpojBHraTeneMm; 13—
CeKIMsl cMecuTenbHasi; 14 Bo3nyminble kinananbl; 15 — BozayxoBon st BeIOpoca B atMmoctepy; 16 — BozayxoBoa
PELUPKYJISIIMOHHOTO BO3/IyXa.
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B xonoasbli epuoa roga peUUpPKyIMPyEMBIA BO3AYX TaKXKE CMEIIUBACTCS C
HApYXHBIM BO3JIyXOM, 3aT€M MOJOTPEBAETCS B CEKLMAX IEPBOTO MOAOTPEBA A0
TEMITepaTyphl, ONpeAeIeMOrd Mo TpeOyeMOoil JHTAIbUHA BO3AyXa HA BXOJE B
OpPOCHUTEIIbHYI0 Kamepy, 0OpalaThIBaeTCs B TOCICAHEH ISl TPUAAHHUS BO3AYXY
Tpedyemoro Biaroconaepxkanusi d«=dy ¥ 3aTtem, B ciaydae HEOOXOIUMOCTH, BO3IYX
MOJOTPEBAETCS B BO3AyXOHArpeBATEsIX BTOPOTO MOAOTPEBA, MOCIE YEro MOJAETCs
BEHTUJIATOPOM B KOHJMIIMOHUPYEMOE TMOMENICHHE. B  OTHeNbHBIX Cllydasx
(ompezensaeMblX pacueToM) yCTaHOBKA BO3JAyXOHarpeBareseil mepBoro Ui BTOPOro
MOJIOTPeBa, a WHOTJAa M TeX W JPYTUx, MOXET ObITh HCKiItoueHa. KomuyecTBo
PELUPKYIUPYEMOTO BO3AYyXa SABJISETCSA NMEPEMEHHON BEJIMYMHON, U3MEHAIOUIEHCS B
3aBUCUMOCTH OT SHTAJBIIMKM HAPY>KHOT'O BO3[yXa, U PETYJUPYETCS, KaK IMPaBHIIO,
ABTOMATHYECKHU.

KonmuecTBo HapyxkHOTO Bo3nyxa Gy, Kr/u, ompenensercs mo mpui. 13 [6].
J{ns ynpolieHus pacueToB BO BCEX BapUaHTaxX 3ajiad yCIOBHO NPHUHSTO

Gu=0,6 Go, (11)
rne G, -pacxon BO3dayxa, MPOXOJAIIETO Yepe3 KaMepy OpOIIEHHs, KI/4.
2.1. PacuyeT U151 TeIJIOTO Mepuoaa

3amauaNe4. [loctpouts Ha |—d-muarpamMme mporece KOHAMIIMOHUPOBAHUS
BO3]lyXa Ui TEIJIOro Mepro/ia roja ¢ OHON peuupKysiuend. OnpeneanuTh pacxoibl
MPUTOYHOTO BO3/YyXa, TEIJIOTHI M XOJIOAA VISl OCYIIECTBICHHS MPOIIECCOB HArPeRBa,
OCYIIKU U OXJIQXKICHUS BO3AyXa.

Ucxoonvie  Oanmvie (Tabn.2 mpwil.) : TmapaMeTpbl HApyKHOTO BO3ayXa -
temmneparypa ty °C, ynenbHas sHTANBIUA |y, KJK/KT; m30bITOUHBIC TEII0- Qn, BT,
Y BIaro- M, Kr/4, BBIJICJICHUS B IOMEIIEHUH; TTaApaMETPhl BHYTPEHHETO BO3/yXa -
temmneparypa tz, °C (s Bcex BapuaHToB t,=23°C) 1 OTHOCUTEIbHAS BIIAXKHOCTD @y
, % (1151 Bcex BapuaHToB ¢z =50%).

llopsoox nocmpoenusi u paciuema. 1. IlyHKTBI 1-5 BBINOJHSIOT aHAJIOTUYHO
COOTBETCTBYIOIIUM IYHKTaM pacdeTa MPSIMOTOYHOW CUCTEMbI KOHIUITMOHUPOBAHHMSI
BO31yxa (cM, 3amaay Ne 2).

6. Ha |—d-auarpamMe HaxomuMm TojoxeHne Touku B/, cooTsercTByromeit
napameTpaM peLUpKyIAUOHHOro Bo3ayxa rpu yciaosun s =d's; ts =t,+1°C (puc.5).
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Puc.5. Iloctpoenue Ha I-d -quarpamMmMe H3MEHEHHUS! COCTOSIHUS BO3IyXa
B KOHAMIMOHEPE C NEPBON PELUPKYJIALKEN AJIs TEIUIOTO Mepuoia rojaa

7. Tlo dopmyne (3) ompesensieM TEIUIOBYIO HAarpy3Ky BO3JIyXOHarpeBaTess
BTOPOTO MOAOTPEBA.

8. HaxoauM KOJTMYeCcTBO HapyKHOTO Bo3ayxa 1o gpopmyine (11).

9. OmpenensieM KOJWYECTBO PEIUPKYISAIHUOHHOTO Bo3ayxa Gp, Kr/4, mo
dbopmyie

Gp=G- G (12)

10. HaxomuMm momoxkenne Touyku C, COOTBETCTBYIOIIEH MapaMeTpamM CMECH
PELUPKYJSAIMOHHOTO M HApY>KHOTO BO31yXa, Il YEro OMpeaeiisieM YAebHYIO
sHTaIbUI0 cMecu e, KJK/KT, Mo Gpopmyre

lc=(Gp 1A +Gu l,)/ G.  (13)

11. Ompenensem moTpeOHOCTh B XoJjiome Kamepwl opomeHus Qx, BT, mo

dbopmyie
Qx = O,2786(|c' Io). (14)

12. Haxoaum KOIMYECTBO CKOHJCHCUPOBABIIEHCS BOJBI B KAMEPE OPOIIECHUS
M, Kr/4:

Mo = G(de-do) 103, (15)

rie d.— Biarocoiep:kaHue CMECH PEIMPKYIISIIMOHHOTO U HApy>KHOTO BO3/1yXa,
T/KT.

2.2. PacueT AJ151 X0JI0IHOTO MIeproaa

3amaua Ne5. Iloctpouts Ha |-d -muarpamme mporecc KOHAWIIMOHHPOBAHUS
BO3MlyXa IS XOJOJHOTO IEpHoaa Toja TMpH cxemMe ero oOpabOTKHM ¢ OHOM
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peuupkysiiue. OmnpeneiauTbh pacxoAbl TEIUIOTHl M XoJoAa Juisi 00paOoTKu
KOHJULMOHUPYEMOTO BO3yXa.

Hcxoonvie  Oanmvie (Tabn.2;4 mpwi.): mapameTpbl HApYXHOTO BO3IyXa -
temneparypa t, °C, ynenbHas sHTanbnus |y, xJK/Kr; n30b1TouHBIE TETI0- QY BT,
U BJaro- M, Kr/4, BbIIEJICHUS B IOMEILIEHUH; TapaMETPbl BHYTPEHHETO BO3yXa -
temmneparypa iz, °C (1151 Bcex BapuaHToB t,=20°C) 1 0THOCUTEIbHAS BIIAXKHOCTD (g
, % (st Bcex BapuaHTOB 05=45%).0011ee KOJIUIeCcTBO MPUTOYHOTO Bo3ayxa G, Kr/d,
NPUHSATH 110 TEIUIOMY Tiepuoty roja (tadi.4 mpui.).

llopsooxk pacuema u nocmpoenus. Ilpm UCHOIB30BAaHUU CHUCTEMBI
KOHJUIITMOHUPOBAHUS BO3/yXa C OJHOW PEIUPKYIALMEH B XOIOIHBIN Mepuo roga
BO3MOXHBI JIBa BapHaHTa CMEIICHUsI HAPYKHOTO M PEHUPKYISLUOHHOTO Bo3ayXxa. B
IIEPBOM BAapUAaHTE PELUMPKYJISALMOHHBIM BO3AYX CMELIMBAETCA C HENOJOTPETHIM
HapyXHBIM BO3AyXOM. Takoil BapHaHT PEKOMEHIyEeTCsl UCIOJIb30BaTh, €CIU TOYKa
cMecH OKasbIBaeTcs Bbille KpuBor ¢ = 100% u BhIIaAeHUs B Jaru U3 BO3JyXa HE
npoucxoaut. Eciam Touka cmecu okaseiBaeTcs Hke KpuBor ¢p=100%, npumensercs
BTOPOW BapHaHT, MpPU KOTOPOM PELHMPKYJISLUOHHBIM BO3yX MNOJMEIIMBAIOT K
MOJIOIPETOMY Hapy>KHOMY BO3YyXY I1OCJIE BO3AyXOHArpeBaTesl MepBOro nogorpena.

PaccMoTpyM 1ocie10BaTenbHOCTh MOCTPOCHHMS POIIECCa U pacieTa B IEPBOM
BapHUaHTE.

1. Ha I-d —gmuarpammy puc.6 Hanocum Touku H u B, coorBercTByromIne
napameTpaM Hapy>KHOTO U BHYTPEHHETO BO3/1yXa.

2. Beraucnsem no dopmyne (1) yriaoBoi kodp@dUIMEHT Jyda Iporecca B
MTOMEIICHHH.

3. Ha I-d-auarpamme yepe3 Touky B mpoBoauM Jiyd mporiecca B OMEIICHHH.

4. OnpenensieM aCCUMUIIMPYIOLIYI0 CHOCOOHOCTh MPUTOYHOrO BO3JyXa IO
Biare Ad, r/kr, mo ¢popmyie (6).

5. HaxonuMm BiaroconepkaHue MPUTOYHOTO Bo3ayxa yn , I/kr, mo (opmyire
().

6. Ha nepecedenun nuauu  d;, =CONSt ¢ jy4om mporecca B MOMEIICHUU
HaXOJMM MOJIO)KEHUE TOUKHU [1, COOTBETCTBYIOIIEN COCTOSIHUIO MPUTOYHOTO BO3AyXa
[P COXPAHEHUHU €T0 KOJIMYECTBA, IOJYYEHHOTO pacyeToM Ui TEIUJIOro Mepuojaa
roaa (cM. Ta0;1.4 pui.).
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Puc.6. Iloctpoenue Ha |-d -quarpamMMe U3MEHEHHUS! COCTOSIHUS BO3IyXa
B KOHJIUIIOHEPE C NIEPBOM PELUPKYJIALUEH Ul XOI0AHOr0 IEPUOIa roja:
1 - peunpkymsIMs BO3ayXa MOCIe BO3yXoHarpenareis 1-ro moorpesa;
2 - peIMPKYJISIHS BO3yXa IO BO3AyXOoHarpeBaresns 1-ro mogorpesa

7.Yepe3 Touky Il ma I-d-mmarpamme mnpoomum nuHUIO d; =cOnst mo
nepecedyeHus ¢ KpuBou ¢p=95%, nosyuum Touky O, XapaKTepHU3YIOLIYI0 apamMeTphl
BO3]lyXa Ha BBIXOJIE€ U3 KAMEPHI OPOILIECHHUS,

8. Uepes Touky O nmpoBoIuM JTy4 aarnadaTHOTO MpoIiecca YBIaXKHEHUS BO3/1yXa
B OPOCHUTENBHOM KaMmepe.

9. Haxomum  Touky C,  COOTBETCTBYIOIIYIO  MapamMeTpaM  CMECH
PELUPKYJISLIMOHHOIO U Hapy»XKHOro Bo3ayxa. nsa sroro toukn H u B coenunsem
psIMOI U onpeieNsieM YIeIbHYI0 SHTAIBINI0 TOUKU cMecH lc , kJK/KT, mo ¢popmysie

le=(Gpls + Gy 1)/ G, (16)

rie Gu, Gp - pacxoa Bo3ayxa, Kr/d4, HApyHOTO M PEUUPKYJISIIMOHHOIO,
omnpenensemoro Gopmynamu (11) u (12).

Touka cmecu C nexut Ha nepeceuennu 1uHuu HB u 1= const. Ecniu Touka C
HaxoauTcs Beiie kpuBo ¢=100%, mpumeHeHue MepBOro BapuaHTa MPABOMEPHO.
VYaenbHas 3HTaNbNMS cMecu |c AOKHA OBITH HE OOJBIIE YIEIBbHON IHTAIBIIHNU
BO3]lyXa MOCJe Kamepsl oporieHus o.

10. OnpenensieMm mapaMeTpsl BO3AyxXa IMepea KaMepou OpOIIEHUS MOCJE €ro
HarpeBa B BO3JyXOHarpeBarese MepBOro mojaorpesa. [[ias 3Toro npoBOoAUM JIMHHUU
d.= const u l,= const 10 ux B3auMHOro rnepecedeHus B Touke K.

11. HaxonuMm TEIUIOBYXO Harpy3ky Ha BO3JQyXOHarpeBareilb I[EepBOro
roaorpesa, Br:
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Q1 =0,278 G(I« 1), (17)
¥ Ha BO3/lyXOHarpeBareinb BToporo moxorpesa Qz, Br, mo ¢popmye (9).

12. BerauciisieM KOJIM4eCTBO BOBI, KI/4, ICTIAPUBIIICHCS B KaMepe OPOIICHHUS,
no ¢popmyie (10).

[Tpu 06paboTKe KOHAUIIMOHUPYEMOTO BO3AYyXa 110 BTOPOMY BapHUaHTy, KOrja
MOAMEUIMBAHUE  PEUUPKYJSIHMMOHHOTO  BO3AyXa  OCYLIECTBISETCA  IOCIE
BO3JIyXOHarpeBaTess IepBOro noaorpesa, nmonoxenue touek H, B, I1, O onpenensator
aHAJOTUYHO OMMCaHHOMY Bblilie (mm. 1-7 3amaun Ne30).

Jlist HaxoxieHns TOouku cMecu C IIPeIBapUTEIBbHO ONPEACIIAIOT IT0JI0KEHNE
Touku C , XapaKkTepU3YIOIIEH YCIOBHOE COCTOSIHUE CMECH. [l 3TOro mpoBOIAT

nyHKTUpHYIO JuHui0 BH n mo ¢gopmyne (16) Haxoaar yaensHyio sHTambmuoo I,
K JK/KT.
Vcnosnas touka cmecu C' nexut Ha nepeceyennn nuanu HB u 1] = const

(puc.6). Yepes touky C'mposomum d. = const go mepeceuenus B touke C ¢
anuabaroit |, mpouecca yBnaxuenus. [Tapamerpsl Touku C SBISIIOTCS UCKOMBIMH
napaMeTpaMH CMECH BO3/1yXa Mepe]] KaMepoil OPOILICHHUS.

[Tonoxenue Touku K, xapakrepu3yromnien COCTOSHUE MOAOTPETOr0 HAPYIKHOTO
BO3/IyXa, OIpeJensieM W3 YCIOBHS, 4YTO €ro BIArocoJIepKaHue paBHO
BJIArOCOJICPKaHUIO HapykHOTO Bo3ayxa Uy Kpome toro, Touka K momkHa nexaTsh
Ha ogHou npsamon ¢ Toukamu C u B. Uepes touku B u C npoBoauM npsamyto JUHUIO,
a yepe3 Touky H - muauro dy = CONSt, Ha UX MepeceyeHUH HaXOAMM TOJI0KEHUE TOUKH
K. TennoByro Harpy3ky BO31yXOHarpeBaTels MEPBOrO MOJOIPEBa OINPEIEseM I10
bopmyie

Q1 =0,278 Gu(l« —14). (18)

13. TemnnoByro Harpy3Ky BO3JyXOHarpeBaTessi BTOPOTO MOJOrpeBa oOIlpe-
nensieMm 1o ¢popmyde (9), KOTUYECTBO UCTIAPUBIIICHCS BOJBI B KAMEPE OPOIIEHUS - 110
bopmye

M, = G(d, — dc)-107. (19)

3. O0patoTKa BO31yXa B KOHIHI[HOHEPE ¢ ePBOI U BTOPOIl penMpKyJIsIuei

OTIUYUTEN HON OCOOCHHOCTHIO JAHHOW CXEMBI SIBIISIETCS HCIIOIb30BaHHE
YaCcTH PEUUPKYIAIUOHHOTO BO3/yXa JIJIsl BTOPOTO MOIOTPEBA BO3/AyXa, IPOIIEIIIETO
00pabOTKy B OpOCHTENBHON Kamepe. brmaromapss 3TOMy yMEHBLIAIOTCS PaCXOJIbl
X0JI0/1a B TETIJIBIA IEPUO/ TO/1a ¥ TETJIa B TETIIBIA U XOJIOAHBIN TIEPHUOIBI.

[TpuHIMTIHATRHAS CXeMa KOHAMIIMOHEPA C TIEPBOW M BTOPOH PEIUPKYIISAIUCH
IIpUBECHA HA pUC.7.

Bo3nyx B koHAHIIOHEpPE 00pabaThIBaeTCs CAEAYIONINM 00pa3oMm.

B tennelii mepuon rojaa, Koraa 3HTAJIbIUS HAPYXKHOTO BO3yXa MPEBBILIACT
SHTAJIBIIUIO BHYTPEHHETO BO3/yXa, 4acTh Bo3Ayxa G1 M3BJIEKAEMOIO BBITSKHBIM
BEHTWJIATOPOM, TIOJJA€TCsl B BO3AYIIHYIO Kamepy nepBoro cMemnieHus. [lomyyennas
cmech GytGi = Gy mocTymaer B OpOCHTENBHYIO Kamepy, riae oOpalaThiBaeTcs
XOJIOJHOW BOJOW, pa3dpeisruBaeMoii (Gopcynkamu. [locime opocuTenbHONW Kamepbl
BO3JyX CMEIIMBAECTCA BO BTOPOM KaMmepe CMEIICHHS C OCTAJIbHOH YacThIO
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PELUPKYISIMOHHOTO BO3AyXa, MOCTYMAIOUIETO Yepe3 KaHal BTOPOH pelUpKYIISINH.
[Tomyuennas cmech Gi+G2=G, momaercss B mOMEIEHUE, T, aCCUMIIIUPYS TEIJIO U

BJIaroBbIACIICHU A, HpI/IO6pCTaCT 3aJIaHHBIC ITApaMCTPhI.
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Puc. 7. [lpuHIMNHABHAS CX€Ma CHCTEMBI KOHITUIMOHHPOBAaHHS BO3/IyXa
C IEPBOM U BTOPOH PELIUPKYIISIIUEH:

1 — Bo3Myx03a00pHOE YCTPOMCTBO; 2 — MPHEMHBIH KIIaraH; 3 — Kamepa 00CITyKuBaHus;, 4 — (OIIBTP L1 OUUCTKU
BO3IyXa; 5 — BO3OyXOHarpeBaTeiy IepBOro IOI0rpeBa; 6 — opocuTeNbHas Kamepa; / — BO3MyXOHarpeBaTeld BTOPOro
TMOJIOTPeBa; 8 — BEHTIIATOP KOHIUIMOHEPa; 9 — BO3MYXOBOJI MPUTOYHOTO BO3ayXa; 10 — KOHIHUIIOHHpYyEMOe
niomelienue; 11 — Bo31yX0BOJ yIausieMoro Bo3ayxa; 12— BBITSHKHOM BEHTHIIATOP C AJIEKTpo/IBHraTeneM; 13—
CMecHTeNbHAs CeKIwst; 14 — Bo3ayIIHbIe Kiananbl; 15 —B0o3myxoBo 1is BeiOpoca B arMochepy; 16 — Bo3myxoBox pe-
LMPKYJISIIME BO3IyXa; 17 — BO31yX0BOI BTOPOI peLUpKyJIIInK; 18 — BO3MyX0BO IIEPBOiA PELIUPKYIISLIAH

B xomoaub1# Iepro1 Hapy>KHBIH BO3yX Gy TOI0TPEeBAETCs B CEKITUSAX MTEPBOTO
MOJOTPEBA U MOCTYIIAET B KAMEPY MEPBOr0 CMEUICHUs, TA€ CMEIINBAETCS C YaCThIO
perupKysironHoro Bo3ayxa Gi. [lomyuennas cmech Gu+Gi = G moctymaer B
OpPOCHUTEINIbHYIO KaMepy, I/ie 00padaThIBaeTCsl PELUPKYIUPYEMON BOJOM.

[locne oOpocHUTENBHOW KaMmepbl BO3AyX CMEIIMBAETCA BO BTOPOM Kamepe
CMEIICHUS C OCTAILHON YacThI0 PEIHUPKYISAIUOHHOTO Bo3ayXa G2, MOCTYIAONIETO
yepe3 KaHai BTOpod peuupkyisiiuu. [lomyuennas cmech Gi+Gz = Gy B ciyyae
HEOOXOJIMMOCTU TOJIOTPEBAETCS B CEKIMAX BTOPOTO IMOJOTPEBAa W IOJAETCS B
MOMEIIEHUE, T/e, ACCUMUIIUPYS TEIJIO U BJIArOBBIJICIICHUS, IPUOOPETACT 3aJaHHbIE
napaMeTphl.

B Tex cnyuasx, korma CKB BbeimonHseT GyHKIIMM OTONMUTENHLHON CHCTEMBI,
TeMIeparypa MPUTOYHOIO BO3JyXa OINPEAEISIETCI C YYETOM OTONMUTEIBbHOU
Harpy3KH.

3.1. Pacuer aJisl TenJioro nepuojaa

PaccmoTpum noctpoenue Ha |—d - quarpaMmme IOAUTPOIIMYECKOTO Tpoliecca
00pabOTKH BO3AyXa B KOHAUIMOHEPE C IEPBOM U BTOPOI pELUPKYIISLUEH.

3amaua Ne 6. [loctpouts Ha |-d-muarpamme mporecc KOHIUIIMOHUPOBAHUS
BO3JlyXa IS TEIUIOro Mepuojia rojia Mpu cxeMe ero oopaboTKH ¢ MEepBOi U BTOPOid
perupkyisauusMu.  OnpenenuTh pacxollbl MPUTOYHOTO U PELHUPKYJISIUOHHOTO
BO3JlyXa U Pacxoj X0JI0Ja JJIsi OXJIAXKJACHHS U OCYIIKH BO3TyXa.
Ucxoonvie oarnnvle (Tabn. 2 mpuiL.) : MapaMeTphl HAPYKHOTO BO3TyXa - TEMIIEpaTypa
t. °C, ynenbnas ’HTanmbnus ., kJDk/Kr; n30bITOUHBIC Temno- Qu, BT, u Biaro-
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Mgy, Kr/4, BBIIENEHUS B MOMEUICHUH; TEMIIEpaTypa NPUTOYHOIO Bo3ayxa Ui, °C;
napaMeTpsl BHYTPEHHEro BoO3ayxa - temmeparypa t. , °C (mist BceX BapuUaHTOB
t;=23°C) 1 OTHOCHUTEIbHAS BIAKHOCTD @5 , %0 (17151 Bcex BapuaHTOB ¢,=50%).

Tlopsiook pacuema u nocmpoenus. 1. Ha I-d -guarpammy (puc.8.) HaHOCHM
Ttouku H u B, cooTBeTcTByromme pacueTHbIM TapaMeTpaM Hapy»XHOTO |
BHYTPEHHETO BO3/yXa.

darca'= 785N N, <
; \ &
da-dg=BPL

N\ %
disrepN
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Puc.8. IToctpoenue Ha |-d-quarpamme coCTOSIHUS BO3yXa B KOHAUIIMOHEPE
C IEPBOM M BTOPOM PEHUPKYIALUIMH JUIs TEIUIOrO MIEPUO/Ia rojia

2. [To BenmuuMHE TEIUIO- W BIArow3OBITKOB ompenenseM mo ¢opmyie (1)
YTII0BOM KO3 (UIIMEHT JTy4a Ipolecca €.

3. Uepe3 Touky B mpoBoguM myd mporecca J0 MEepPecedeHus] ¢ U30TepMOi
MPUTOYHOTO BO3/yXa, TOJy4aeM MapaMmeTpbl MPUTOYHOTO Bo3ayxa (Touka II).
Haxoum monoxenue todex | ', A" npunnmast otpesku I1T ' u B A’ papasivu 1°C
npu d; =dgm d; =dj .

4. OnpenensieM mapaMeTphl BO3JyXa, MPOIIEAIIET0 .00pabOTKy B OpoO-
CHTeIbHOI KaMmepe, mpoBoms depe3 Toukn A'm | ' mpsimyo 1o mepecedeHus ¢
KkpuBoil o= 95% B Touke O, COOTBETCTBYIOIIEH HCKOMOM BEJIMUUHE.

5. Haxoaum obmiee konmmaecTBO MpUTOYHOTO Bo3ayxa G , kr/4, mo dopmyre
(2).

6. OnpexensieM pacxoj Bo3ayxa BTopoi peuupkyssiiiuu Gz , kr/4, o popmyrie
Ga=G{(li -1 )(1a-1; )} (20)
7. Haxoaum pacxon BO3ayXa, MPOIIEIIETO Yepe3 opocuTeabHyto kamepy Go,
Kr/4, mo hopmyie
Go=G - Ga. (21)
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8. KommuectBo Bo3ayxa mepBoil perupkyisuuu Gi, Kr/d, HaXOguM IO

bopmyie
G1=Go — Gy, (22)

rae Gy — pacxo Hapy>KHOTO BO3/1yXa, onpenesnseMblii o gpopmyie (11).

9. OnpenensieM yAelbHYIO SHTAIBIIMIO CMECH HAPYKHOT'O BO3/lyXa U BO3/ayXa
nepBoil peuupkysinuu e, k/x/kr, o popmyie

lc = (Gulu + G1 1)/ Go. (23)

10. Ha mepeceuennn aunuii | = const u A'H HaXOJIUM IIOJIOKE€HHE TOYKH
cmecu C.

11. Onpenensem pacxox xonoxa Qx, BT, s oxnaxaeHus U OCyIIKA BO3ayXa
o ¢popmyiie (14).

3.2. PacueT AJ1s1 X0J10IHOTO MepHoaa

PaccmoTpum noctpoenue Ha |—d -nmuarpamme mporecca 00pabOTKH BO3ayXa
B KOHJUIIMOHEPE C IEPBOM U BTOPOH PELUPKYISALIUEN

Bamaua Ne 7. Tloctpouth Ha |-d-muarpamMme mporece KOHIUIIMOHUPOBAHUS
BO3/lyXa JIJIsl XOJIOJAHOIO IIEpUojia ToJla IIPU CXeMe ero 00paboTKU ¢ epBOii U BTOPOI
perupkysiusiMu. OnpenenuTh, pacxoabl TEIUIOTH B BO31yXOHArpeBaTeie nepBoro
¥ BTOPOT'O MOAOTPEBA U BOJBI [Tl OCYIIECTBICHUS MTPOLIECCOB HAIPEBa, YBIAKHEHUS
U OXJIXKJACHUS BO3TyXa.

Ucxoonvlie  Oanmvie (Tabn.2;5 mpwi.): mapameTpbl Hapy»XHOTO BO3IyXa -
temneparypa ty °C, ynenbHas sHTanmbnus |y, kJDK/Kr; u30bITOuHBIE TEIO- Qp,
BT, 1 Bnaro- M s i, Kr/4, BBIIEJICHHS B TOMEIIEHUH; 00111e€ KOJTNIECTBO MPUTOUHOTO
Bo3nyxa G, Kr/4; pacxonbl Bo3ayxa mepBoi perupkyisauuu Gi, Kr/d, u BTOpOH
perupkyisaiuu Gz, Kr/4, IPUHATHI COTJIACHO pacyeTy TEIUIoro nepuoja roaa (tadd.
IV.25); mapamerpbl BHyTpeHHero Bo3ayxa - Temmeparypa t; , °C (mus Bcex
BapuaHToB t;=20°C) u OTHOCHTENbHAs BIAXHOCTb @s , % (17 BCeX BapUaHTOB
0s=45%).

Ilopsidox pacuema u nocmpoenus. 1. Ha |I-d -muarpammy (puc.9.) HaHOCHUM
touku H u B, cooTBeTCTBYIOIIME COCTOSIHUIO HAPYKHOTO M BHYTPEHHETO BO3yXa.
Berancisiem yriioBoit kodddumment sryda nporecca o gopmysie (1).

2. Tlo dopmyne (6) OTIpeJIeNsieM aCCUMUJIMPYIONIYI0 CIIOCOOHOCTH
MPUTOYHOTO BO31yXa Mo Biare, a no gopmyne (11) Haxoaum BiarocojepkaHue
nputoyHoro Bo3ayxa On, r/kr. Touka I1, ompexpenstonias COCTOSHUE MPUTOYHOTO
BO3/lyXa, HAXOJWUTCS Ha mepecedeHnH JuHuM O, = CONSt ¢ mydom mporecca B
MOMEIICHHH.

3. ITo popmyne (21) ompemensieM pacxoj] BO3ayXa, MPOMICAIIECTO Yepes3
Kamepy opoienust Go, Kr/d.
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He
- dy:ga '7"

Puc.9. IToctpoenue va |-d -auarpamme n3MeHEHHs COCTOSIHUS BO3/IyXa B KOHIUIIMOHEPE
C TIEPBOM M BTOPOM pEHUPKYJIAIIMEH ISl XOJIOJHOTO TIEPHO/Ia Toa

4. Haxogum mosiokeHre Touku O, XapakTEepU3YIOIIEH COCTOSIHUE BO3ayXa
MocJic KaMephl OPOIICHUS TEepel  CMENIMBAaHWEM  €ro C BO3JAYXOM BTOPOM
PELMPKYISIIAK, JAJIS1 YeTrOo OMpeelisieM BIIAarocoaep)kKaHue BO3/yXa MOCIIE KaMepbl
opoIeHus 1o popmye

do = (Gd; — Gads)/ Go. (24)

Ha nepeceuennu nmunun d, =CoNnst ¢ kpuBoi ¢ = 95% onpeaensieM MoI0KeHHE
touku O.

5. ITo ¢popmymne (11) maxoaum pacxoid Hapy>kHOTO Bozayxa Gy, Kr/d.

6. OnpenensieM Biarocojiep>kaHNUe CMECH BO3/yXa MEPBOM PEUUPKYISAIUN H
HapY>KHOTO BO3/yXa Mo popMyIie

dc = (GldB + GHdH)/ Go. (25)

7. Ha I-d-guarpamme Ha niepecevennu simanid d.=const u l,=const onpenensem
MOJI0’KEHHUE Touku cmecu C.

8. Ha I|-d-gmarpamme Ha mepeceueHun aunamid Od,=const u BC Haxomum
nojokeHne TOukM K, COOTBETCTByIOIIEW TmapaMeTrpaMm BO3Jayxa IOCTe
BO3/IyXOHarpeBaTesisi IepBOro rnojorpena.

9. OmpepensgeM mapaMeTpsl BO3ayxa, MOCTYNAIOLIEr0 B BO3AyXOHArpeBarTeib
BTOporo mnonorpeBa. Touka cmecu (i1 HaxoauTcs Ha npsamoil BO B wmecte
MIEPECEUEHHUSI €€ C JIyYOM HarpeBaHus, MPOBEICHHOM uyepe3 TouKy I1.
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10. BeiumcnsieMm  pacxoj  TEMJIOTHI HA  HarpeBaHWE  BO3AyXa B
BO3yXOHarpesareie meporo mogorpeBa Qi , Br, mo dopmyne (18) m BTOporo
nogorpeBa Q2, BT, mo dhopmyne

Q2 =0,278 G(l.—Ij). (26)

11. Haxomum pacxona ucmapuBIICHCs BOJIBI B Kamepe oporeHus: Mo, Kr/4, 1o

dopmyire (19).

IV. PacueT 0CHOBHBIX 3J1eMEHTOB KOHAMLOHEPOB
1. O0padoTka Bo31yXa B OPOCHTEJbHBIX KaMepax

Jlis co3maHusl BHYTPH TOMEIIEHUH HOPMHUPYEMBIX (ONTUMANBHBIX WU
JOMYIIEHHBIX) MUKPOKJIMMATUYECKUX IapaMeTpoB BO3JyXa HeoOXoauma Imojaya
OTIPEJICTICHHOT'0  KOJIMYECTBA MPUTOYHOIO BO3JyXa C OMNPEACICHHBIMU €ro
napameTpaMu, KOTOpbIe, KaK MPaBUiIo, (KpOMe BEHTHJISIIMY B TEIUIbINA MEPHUO] TO/1a)
HE COOTBETCTBYIOT MapaMeTpaM Hapy>KHOTro Bo3ayxa. [loaToMy HapyKHBII BO3ayX
MOJBEPraloT  TEIUIOBIAKHOCTHOM 00pabOTKe A0 TOJYYSHHS HEOOXOIUMBIX
napaMeTpoB IMpPHUTOKAa. JTa 00paboTKa OCYLIECTBISAETCS B TEIJIO OOMEHHBIX
anraparax, rle¢ BO3AYIIHBIA MMOTOK KOHTAaKTHPYET C HArpeTOM WIM OXJaXIACHHON
MOBEPXHOCTHIO MIJIM C HAarpeTod WM OXJIAXKICHHOM KHUAKOCTHIO, KOTOPYIO MOXHO
pa3OpbI3rUBaTh, CO37aBast 10KI€BOE MPOCTPAHCTBO.

Haubonee yacTo B mpakTUKe BEHTUIISIIUN U KOHIUIIMOHUPOBAHUS BO3AyXa TS
TEIUTOBJIQXKHOCTHOW 00pabOTKM TPHUMEHSIOTCS Kalnopu(epsl, MMOBEPXHOCTHBIE
OXJIATUTENN U GOPCYHOUHBIE (OPOCUTEIIBHBIEC) KAMEPHI.

B @opcynounoii kamepe BO3IyX TepeMemIaeTCs 4epe3  JI0KACBOE
mpocTpaHcTBO. Temmeparypa pacnbuisieMoil ¢GopcyHKamMu BOAbI (tw) MOMKET OBIThH
100011 Beime 0°C, a eciin B Hee Jjo0aBiieHa coib, To 1 Hike 0 °C.

Koneunsle mapamerpsl Bo3ayxa (2, j2) 3aBHCAT OT TeMIepaTypbl BOJIbI.
TeopeTnueckr B KOHEUHOM COCTOSIHUM BO3yXa t2 = ty.xon. 1 2 = 100 %. [IpakTruecku
MPOIECC TEIIO- ¥ MacCOOOMEHA 3aKaHUYMBAETCS PaHbIIE, TO €CTh 12 = by, @ @2 =
95%. O6acTh BO3MOKHBIX MPOIIECCOB 00PaOOTKM BO3ayXa BOAOW B (DOPCYHOUHOM
karnepe Ha |-d-nquarpamMme orpaHu4mrBaeTcs KacateabHbIMU 13 TOUKH [ k @ = 100 %.
W3 31Ol 007aCTH MCKITIOYAIOTCS MPOIECCHI, Al KOTOPBIX BoJa TpedyeTcs Takoiu
TEMIEPATypbl, KOTOPYIO TMPAKTUYECKH TMOJYyYUTh HEIb3s (WM SKOHOMHUYECKH
HEOIPaBJIaHHO).

Ecnu u3BecTHBI mapamMeTpbl HAYaJIBHOTO COCTOSIHHS BO3/IyXa M TeMIlepaTypa
BOJIbI B (DOPCYHOUHOM Kamepe, TO MOKHO H300pa3uTh B [-d-amarpamme mporecc
W3MEHEHHUSI COCTOSIHMSI BO3/yXa, HAWTH TapaMmeTpbl €ro KOHEYHOTO COCTOSHHUS
(M1€aTbHOTO WK PEATbHOTO0) U BBISICHUTD, YTO TPOUCXOUT B (POPCYHOUHOM Kamepe
C BO3AyXOM U BOJOM:

ecid tiau<tion (t1<to), BO3MyX HarpeBaercs M €CTECTBEHHO BOCIPUHHUMAET OT
BOJIbI IBHOE TEILJIO U HA00OPOT;

eci A4, <dxon (d1<do), BO3yX YBIQXKHSETCS M BOCIPHUHUMAET BMECTE C TIapaMH
CKPBITOE TEIUIO (cx 1 HAOOOPOT;
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ecii lyau<lion, BO3YX, OTABAS WIIM BOCTIPUHUMAS (5 U (e, B UTOTE OTJIAJ TEILIA
Oonbllle, YeM BOCHPHUHSJ, @ BOJA OTJaja MEHBIIE, YeM BOCIPHUHSIA U IMOITOMY
Harpenach;

€ClIi TPU HEU3MEHHOM HAYaJlbHOM COCTOSHHMHM BO3[yXa HYKHO MOBTOPSTH
OJMH M TOT >XK€ MPOIECC U MOJydaTh OJHO U TO K€ KOHEUYHOE COCTOSHHUE, BOIY,
HCIIOJIB30BaHHYI0 B (pOpCcyHOUHOM Kamepe, ciienyeT NpH <. HarpeBatsb, lo<liau
- oxyaxnaath, a Tpu lu=lw. (IpU agnabaTUdecKoM MpOLEeCcCce) HCIOIb30BaATh
PELUPKYJISALMIO0 BOALI 0e3 ee 0o0paboTKH, Tak Kak TeMIleparypa BOAbI B 3TOM
mpoliecce He MEHSeTCS M paBHA UYUCIECHHO TeMIepaTrype BO3JyXa MO MOKPOMY
Tepmomerpy: tw = t, = const.

AnuabaTtrdeckuit mpoiiecc 00paboTKH BO3yXa BOJOW MPUMEHSIETCS HE TOJIBKO
B (popcyHOUHOI Kamepe, HO U TIPU MeCmHOM O0Y8IaANCHEeHUY 1 3a CUET PaCbLICHHUS
HEMOCPEACTBEHHO B MOMEIIEHUHN BOJOIPOBOIHON BOJIBI C MOJHBIM €€ HUCIIapEHUEM.
[Ipu ucnapeHuu B BO3ayxe MOMEIIEHUs BOIbI ipH tw=1, Termocoaepkanne Bo3ayxa
OyZer MEHSThCS 3a CYET TeIJIOCOACpPXaHHs BOABI, OJHAKO HACTOJBKO
HE3HAYUTEIHHO, YTO B MPAKTUYECKUX pacdyeTax 3THM H3MEHEHHEM MpeHeOperaror,
MO3TOMY TMPOIIECC MECTHOTO JOYBIAXHEHHSI BO3AyXa CUMTAIOT aauabaTUYeCKUM.
Koneunoe cocrossHMe BO3AyxXa 3aBHCHT OT KOJMYECTBA PACIBUICHHOW W
VCIIAPUBLLIENUCS BOJBL.

Cmewenus 08yx konuuecms 6030yxa (G1 u Go) ¢ pasubiMu napamerpamu (i,
di, Ji u tz, d2, J2) mcmodb3yercs JOBOJILHO YAacTO B CHUCTEMax BEHTHISAILMH H
KOHJUIIMOHUPOBAHUS BO3/IyXa: CMECH TPUTOYHOTO HAPYKHOTO BO3/IyXa C BO3IYXOM,
yAalgeMbIM U3 TIOMEIICHHS - PEHUPKYJSALUsS, CMECh BO3/IyXa, MPOIIEIIIETO
00paboTKy B (POPCYHOUHOH KaMepe M MPOIMYIIEHHOT0O MHMO €€ MO0 OOBOJHOMY
KaHaiy, - o Oainacy. [lomyuennas cmech umeeT maccy Gew = G1 + G2 1 mapameTpsl
tew, Oery Jew, KOTOPBIE MOXKHO OTIPEICITUTE KaK aHATUTHYCSCKU:

Gl +G,l
ICM:—llG 22 (1)
cm
G, +G,t
ey = —ltiG 22 (8)
cm
Gd, +G,d
Ay, = 22220 (Q)

GCM

Tak ¥ rpadudecku o J-d-auarpamme.

Bcesikuit mporiece U3MEHEHHUsT COCTOSHUSI BIIAYKHOTO BO3/[yXa COMPOBOMKIACTCS
W3MCHEHHEM €ro TEIUIOCOJICpXKaHUsl Ha BennduHy AJ u Biarocoaepkanus Ha Ad,
HpPUYEM 3HAYCHHS STHX BEJIIMYMH MOTYT MMETh JIMOO 3HAK TLTIOC, THOO MUHYC, JINOO
OHU MOTYT OBITh PABHBI HYJIIO.

Al
Beanunna E Ha3bIBACTCs TCIJIOBJIIA)XHOCTHBIM OTHOIICHUCM IIpOLECCCa, a

npu U300paKEHUH TIpoIiecca JIydoM Ha J-d-auarpamme - yenosvim ko3¢ guyuenmom
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e=2 o 22ALC_Q (10)
A w

rae G - macca oOpabaTpiBaeMOro BO3/ayxa, KT;
Q, W - xouecTBO TEIUIa U BJIard BOCIIPUHSITOTO WM OTIAHHOTO BO3JTyXOM B
nporuecce, KK, T.

BHyTpHu nomenieHnit "3AMEHEHHE COCTOSHUS IIPUTOYHOTO BO3TyXa MMPOUCXOIUT
3a CYEeT aCCUMMIIAIIMU M30BITKOB JTU00 HEAOCTATKOB Teruia +(QQ 1 BIaron30bITKOB W.
B stom cmywae yrioBoit Kod(@PUIMEHT paBeH OTHOIICHHIO H30BITKOB TeIjIa
(TIOJTHOT0) K BBIJICJICHHIO BJIard B IIOMEIIICHHUH.

[Ipu u3BecTHBIX TemIon30bITKaX Qs U Qn U Baaron3ObITKax W moOMeENIeHUs
KOJIMYECTBO MPUTOYHOTO Bo3myxa Grp onpesensercs no cieayromei Gpopmyiie

?T -1 ct,-t) d —d

y n y n

G = Qn _ Q}l _ W (11)
v
Ipumep 1.

Hapy>xnbiit Bo3nyx B konudectBe G = 31000 kr/4 ¢ mapamerpami ty = -16°C;
l. = 14 xJ[x/kr nomxkeH ObITh HarpeT B kajopudepax mo te = +24 °C. Onpenenute
napaMeTpbl HArPETOro BO3IyXa ¢, U«, J« M pacxon Teruia Q B kajopudepax, eciu Peap
=760 MM.pT.CT.

Hanocum Ha J-d-auarpammy Touky H ¢ 3a1aHHBIMEU TapaMeTpaMH U TIPOBOTUM
uepes Hee BBEpX mpsamyro d = const 10 nepecedeHus ¢ npsamoi te = 24 °C. Unraem
napameTpsl Harpetoro Bozayxa O« = 0,7 r/kr, J. = 26 k/[x/kr. Pacxox Terua
onpenenseM no Gopmyie

Q=G (J-Ju)=31000 (26 + 14) = 1200000 &[]k /4,
nm Q = Ge(te - t,) =31000 x 1 (24 + 16) = 1200000 xI>x/4.

3amaua 8.

Omnpenenure HEOOXOAUMBIN pacxo TerioHocuTeNss W (BOJIBI C TapaMeTpaMu
t., twsp) Mg momorpeBa B Kajopudepe NPHUTOYHOrO BO3ayxa B KoiuwdectBe G;
UMEIOIIIEeTo TeMIeparypy t, u Ternocoaepxkanue J,, 10 Temneparypsl t. . Onpenenure
Tak)ke KOHCUHYIO TeMIlepaTypy Bo3ayxa to, ecimu mocie kamopudepa ero yBiaXHUTh
annabatuyecku B (OPCYHOUHOU Kamepe. MicxoaHbie TaHHbIE K 3a]]a4€ MPUBEICHbI B
Ta0J1. 6 MPUITOKEHUS.

Ipumep 2.

[TpuTtounsrtit Bo3ayx Grp = 1000 xr/4 ¢ HagamsHBIMEU TTapameTpamu to = 20 °C,
@0 = 50 % obOpabatsiBaeTcs B PopcyHOUHOM KaMepe BOjoi TemmnepaTypoi tw = 17
°C. BbIsicHUTE KaK W3MEHHUTCS COCTOSIHME BO3JyXa W BOJIBI B ATOM IIpoliecce,
npuHuUMas KodhdurueHT 3QheKTUBHOCTH KaMephl PaBHBIM €IMHHIIC.

Ha J-d-guarpamme ortmeyaeM Touky 0, COOTBETCTBYIOIIYHO HAYajlbHBIM
napameTpaM Bo3ayxa M TouKy 1 Ha nepeceueHuu kpuBoil ¢ = 100 % u npsmoii t = tw
= 17°C. Touka | cCOOTBETCTBYET MpPEAEIbHO KOHEYHOMY COCTOSIHUM BO3ayxa (T.e.
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COCTOSIHUIO TOTPAHMYHOIO MEXAYy BO3AyXOM M BOjo# cios). Yuraem mo J-d-
nuarpamme Jo= 42 kJIx/kr, do = 9 r/kr, d1 = 12,6 r/kr, t1 = 17 °C, d. = 0,7 r/kr, J1 =
48,7 xJx/Kr.

[Ipoananmm3upyem nporecc:
- TaK KaK Uua>tion, BO3YX OXJIAAUIICA U OTAJ BOJE ABHOE TEILIO

Q;{ = GHpC(tKOH'tHaq) = 1000 X 1(17'20) = '3000KI[)K /q;

- TaK KaK Uyau<Jxon BO3IYX YBIQKHWIICS U BOCIIPUHSII OT BOJBI BMECTE C MapaMu
CKPBITOE TEILIO

Ad

ck — Ln 2 +1, KOH
Qux = Gup(2500+1,8t) ;=

5 1000 x (2500+1,8 x 17) x 3,6 = 8900k x/4;

- TaK KaK BO3AYyX OTJaJI TeIlJIa MEHbIIIE, YeM BOCIPUHSI, BOJAa HA0OOPOT, 3HAYUT,
OHa OCTBLIA;

YTOOBI TOBTOPHO MCIOJIb30BATh BOIy U3 MOJJI0HA (DOPCYHOUHOU KaMephl, €€ HY>KHO
MOJOTPETh, COOOIIMB €11 CTOJIBKO TeIla, CKOJIbKO OHA B UTOT€ OT/Ialla BO3AYXY:

QH = G (IKOH = IHaq) HJIN QH = QCK + Q}l;
Q. = 1000 (48,7 - 42,8) = 5900 kJlx/u
nu Qn = 8900 - 3000 = 5900 x/Ix/u.

3agaua 9.

AHaOTUYHO TIpUMEPY 2 MPOAHATH3UPYUTE MPOIECChl 00padOTKU OAHOTO U
TOr0 K€ BO3AyXa C NapaMmeTpaMu ¢, o BOJOW pA3TUYHOW TEMIIEPATYPOU tw.
3HayeHUsT HAYaAJIbHBIX IMApaMEeTPOB M TEMIIEPATyphl BOABI (711 CMECH CIydacB)
MIPUBEJICHBI B Ta0J.7 MPUIIOKEHUS.

Ipumep 3.

Hapy»xHublii Bo3ayx ¢ napamerpamu t, = 29 °C, Ju = 66 kJ/KI' B KOIMYECTBE
L. = 10000 m*/u oxmaxnaaercs B GpopcyHouHOM Kamepe 1o to = 13 °C. Onpenenure
kodhpummerT rpdexTuBHOCTH TEMII000MEHa B Kamepe opomienus E, ecnmm mocnie
KaMepbl OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa @ = 95 %; X010101pOU3BOIUTEIBHOCTD
KaMepbl; KOHCYHYIO TeMIIepaTypy BOJBI ty. M PacXoJl BOJbI, €CIUM Ha BBIXOJIC U3
dbopcyHOK Bojia uMeeT TeMneparypy twa = 7 °C.

Ha J-d-guarpammy nanocum toukr H u O, COOTBETCTBYIOLIUE COCTOSHUSAM
BO3]lyXa Mepej KaMepoi U rnocie Hee (B peabHOM mpoiiecce). COeTMHUM 3TH TOYKH
npsaMoi 1 mpouM ntociienHior 10 @ = 100 %. [Momyyennas va j = 100 % Touka O’
COOTBETCTBYET MPEIACITHbHOMY, TCOPETHUCCKOMY COCTOSHUIO BO3TyXa TOCIIE KaMephl
OpOIIICHHUS.

ITo J-d-muarpamme unraem to = 11,5 °C, Jo= 36,1 xJIx/kr, Jo = 33,6 KJK/KT,
d, = 14,8 r/kr, do = 9,1 r/kr, do = 8,51/kT
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B TteopernueckoM mpouecce mpeneiapHas KOHEUYHas TeMIlepaTypa BO3ayxa
1ociie KaMephbl OpOIICHHs paBHAa KOHEYHOU TemrepaType BoIsl, T.e. to =ty = 11,6
°C.  Xo01010NpOU3BOJUTEIBHOCT KaMepbl OpOLIEHUs (KOJWYECTBO  TeIUIa,
OTJIAaHHOTO BO3/IyXOM BO/JIC)

Qx = Gu(l. - lo) =11690 x (68 - 36,1) = 371911 x/]x/4,

G, =L, —>3  _10000-12169 = 11690 r/u.
273+,

KonunuectBo pazOpbIruBaeMoil BOJIBI OMNpENEseTcs U3 YCJIOBHUS, YTO OHA
BOCIIPHUHSUIA TEIIA CTOJIBKO, CKOJIBKO OTAAN BO3AYX (IIOTEPU B OKPYKAIOIIYIO CPEIy
(haKTUYECKH B 3TOM CJIy4ae BCera paBHbI HYJIIO) U IIPU 3TOM Harpenachk ot t,, =7 °C
10 twe = 11,6 °C,

= Qo ST o500 0,
c,-(t, —t ) 419-(11,6-7)
T.€. KO3 PUIIUEHT OPOIICHUS JOJKEH COCTABUTD
= G, =@=1,67 KI/KT
G, 11690

KoapdunmenT 3p(heKTUBHOCTH TEIIOOOMEHA PABEH OTHOLUEHUIO OTPE3KOB
npsamMbeiXx HO n HO' COOTBETCTBYIOUIUX PEATbHOMY U TEOPETUUYECKOMY MPOIIECCaM,
WJIM COOTHOILIEHUIO UX MIPOEKINI Ha JII0OYI0 OCh KOOPJUHAT, T.€.

_HO 1,-1, d,-d, t,—t, 29-13

E = = = 0,92.
HO' 1,1, d,—d,

t,—t, 29-116

3anaua 10.

YcraHOBUTE MOXKHO JIM TIOJIYYUTh Mociie (POPCYHOUHOM KaMepbl BO3IYX C liox
€CJIM €ro HavajJbHbIC MapaMeTphl to, Go. ECIM MOXKHO, TO Kakasi TeMIieparypa BOJIbl
pU 3TOM HYKHA. 3HAYEHHUE HAYAIBbHBIX MapaMeTpOB U KOHEUYHOH (B pealibHOM
MPOIIECCE) TEMIIEPATYPHI €r0 (17151 CEMH CIIy4aeB) MPUMUTE MO TA0J.8 MPUIIOKEHUS.

IIpumep 4.

Hapy>xnbiit Bo3ayx ¢ napamerpamu t, = 1 °C, di = 3,0 r/kr B konuuectBe Ly =
10000 m*/a cMemmBaeTCs ¢ peUUpPKyJIALIMOHHBIM BO3IyX0oM B KomdecTse L, = 20000
M3/u, umeromuM t; = 24 °C, ds = 12,6 r/kr. OnpenenuTs napaMmeTpbl CMECH.

Hanocum Ha J-d-muarpammy Touku H 1 B u coequnseM ux npsimoii. 3mepsiem
nuHy otpe3ka HB (HB = 108 MM B macmitabe nuarpaMmbl MO0 KOTOPOHM perancs
npumep). Touka C  Oymer genutre npsHyro HB  wHa  orpeskw,
00paTHONPONOPIHOHATIBHBIE PACX0aM BO3AyXa, T.€.
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HC G CB G, HC G,

— wim = , WIN = )
B G, HB G, HB G,

OmnpenensieM Maccy BO3yXa PEIUPKYIAIIMOHHOTO, HAPYKHOTO U CMECH U
nnuny orpeska HC:

G =L p =L 3 _10000- 23 _12880 wr/;
273+t 273+1
G, =L -p =L —3 _ _20000- > _ _ 24100 r/u;
P P 273+1, 273+ 24
G,, =G, +G, =12880+ 24100 = 36980 kr/u;
G
HC = HB—2- = 108- 22290 _ 76 5 yuut.

G 36980

cm

OtxianpiBaem mnHy otpe3ka HC u nomyvaem nonosxkenue Touku C. tey= 15,9 °C,
dew = 9,2 T/KT.

3agauya 11.

N3 kaMepbl OpoIIeHUsT KOHIUIIMOHEpPA BBIXOJAT BO3AYX B KoiumdecTBe Gy C
napameTpamu t 1 @r. Bo3nyx, momaBaemplii B moMenieHrne B KomaecTse G,y JOKEH
UMETh Blarocojaepkanue d, I TMOJYYCHHMS] TaKOrO BJIArOCOACPYKAHHUS YacTh
Hapy>XHOTO BO3JyXa IPOMyCKaeTcss Mo Oailmacy MHUMO KaMepbl OpOIICHUS.
Onpenenute konuuecTBO Oaifmacupyemoro Bosnyxa Gg, MpU 3TOM NPUMHUTE
nmapamMeTpbl Hapy>KHOTO Bo3ayxa 1, ¢, U JIpyrue WCXONHBIE JaHHBIC MO TaOI.9
MPUIIOKEHMUSL.

Hpumep S.

B paOoueii 30He noMemeHHs Lexa TEKCTUIbHOM (haOpuKu HEOOXOIUMO
obecrieuutsh U, = 22 °C, ¢y = 70 %(nipu Poap = 745 mMm pT. cT.). [IpuTOUHBII BO3MYX
Gup = 17600 kr/9 umeer Biaroconepxkanue d,, = 0,9 T/kr. YBiIaxHeHHE BO3ayXa B
1I€X€ MPOU3BOJIUTCS MECTHOM CUCTEMOM ITyTEM PACHBUICHUS BOJONPOBOJIHON BOIBI C
MOJIHBIM €€ ucnapeHueM. OnpenenuTtb, ¢ Kakoil Ttemmnepatypoud 1, momxeH
MoJaBaThCs B TOMEIIEHHE BO3AYX U KaKO€ KOJIUYECTBO BOJIbI HEOOXOAMMO M0J1aBaTh
U3 CUCTEMBI JI0 YBIIAXKHEHHUS.

Hanocum Ha |-d-guarpammy Touky B u ot Hee npoBoum iuauM0 |, = CONst 10
niepeceueHus ¢ JTuHuen Biarocoaepxkanus d,, = 0,9 T/Kr U HaXOJAUM TemIeparypy
touku I1 t,, = 49,4 °C. Pacxon BoabI 10JKEH OBITH

G, =G, -(d —d ) — —17600-(11,8~0,9)- —— —191,9 xr/u.
4 »?~1000 1000
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[TPUJIOXXEHUE
Taomuua 1. Ucxomgasle nanabie K 3agade Nel
Bapu tu, I, ts, ©s, Qs W,
aHT °C kJK/KT °C % kJx/49 Kr/da
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

TaOmuna 2. IcXoaHbIe TaHHBIC IS pacueTa CUCTeM KOHIUIIMOHUPOBAHUS BO3TyXa
K 3agayaMm Ne2-7

No [TapameTpsl HAPYKHOTO BO3yXa Tennon30bITKH, N306b1TOUHBIE Teme-
IL.II Qu, Bt BJIAro- patypa
BbIEICHUS Men | IPUTOY-
KT, 4 HOTO
TeMIeparypa yAenbHas TEIJIbIM | XOJOM- | TEeIUIBIA | XOJOJ- BO3-
t,°C SHTAJIbIINA MEpHoJl | HBIA | TIEpUOA HBIH ayxa
li , xJ[K/KT rojga | mepuoj roma epro.I tn,°C
TEIUIBIM | XOJIOJ- | TEIUIbIA | XOJOJ- roja roja
MepUuo/I HEBIN nepros HBIN
roja | mepuoja | roja | MEPUOL
rojga roaxa
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 95,7 -38,9 65000 | 35000 25 25 16
4 21,7 -43 53,2 -43,1 75000 | 40000 25 25 15
o) 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 o574 -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 95 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 27,7 -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 | 30,5 -25 56,5 -24,3 | 105000 | 55000 35 35 15
29 | 28,7 -31 511 -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/ua
ILII ILII IL.IT
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, kr/a | NeNe | G, kr/u | NeNe | G, kr/ua
.11 ILII .11
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

Ta6nuia 3. Pacxon npuToyHOro Bo3ayxa k 3agade Ne3d

Tabnuna 4. Pacxon nmputroyHoro Bo3ayxa K 3amade Ne5

Ta6muma 5. Pacxon Bo3ayxa nmputounoro G, nepoit Gi, u BTopoii G2
PELUPKYIISIITUH K 3a1aue No7

NoNe | G, kr/u | Gu, kr/u | G2, kr/u | NeNe | G, kr/ua | G, kr/u | G2, kr/4
ILII ILII
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
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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
Ta6muma 6. Ucxonusle naHuble K 3amade Ne8
to, °C lo, Temneparypa Bojsbl, °C
Bapuart K JxK/KT twi tw2 tws twa tws twe tw7
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
Taomuma 7. Ucxomgasle naHable K 3agade Ne9
to, °C ¢ Temmeparypa Bojsl, °C
B )
apHant % t & & t &5 t &
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
Ta6muna 8. Mcxonusle nanuble K 3amgaue Nel(
c% [Tpumep 18
a GK, tH, IH, tK, Qx, dr[p,
r_fa KI/4 °C kJK/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
Tabmuma 7. Ucxonusle manable K 3aga4de Nel 1
= ITpumep 21, 22. Ilpumepsr: 21, 22, 23, 25, 26 [Tpumep 23 25,26
g EH, IH, EB, (PB, Qﬂv W! ¢,: I t,:, ’ G;.,g Z
§ C kJK/KT C % kJK/4 KI/4 % °oC G,
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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