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BBEJIEHUE

KonguimmonupoBanne BO3AyXa - 3TO CO3/IAHUE W aBTOMATHYECKOE
nojjAepkaHue (peryJupoBaHUE) B 3aKPBIThIX IOMEIICHUSX 3a/laHHBIX
napaMeTpoB BO3ayXa (TeMIEpaTypbl, OTHOCUTEILHOMN BIaXXHOCTH, YUCTOTHI,
CKOPOCTU JIBUKEHUSI) Ha OIpPEJCICHHOM YPOBHE C IIEJIbI0 OOECIeUeHUs
ONTUMAJIBHBIX METEOPOJIOTMYECKUX YCJIOBUW, HamOoJiee OJaronmpusTHBIX
1L CaMOYYBCTBUS JIIOACH, BEICHUS TEXHOJIOTHMYECKOTO IPOIECcCa,
o0ecrieyeHus! COXpaHHOCTH LIEHHOCTEHN KYJIbTYpHI.

Cucrema konauinonupoBanus Bo3ayxa (CKB), B oTiin4yue oT CUCTEMBI
BEHTWJISILIMKM, OOECIIEUYMBAET HE TOJIBKO HEOOXOIMMYI0 CMEHY BO3JayXa B
MOMEIICHUH, HO W aBTOMAaTHYECKU TOJJIEPKUBACT B HEM 3aJaHHbIC
napaMeTphbl BO3lyXa HE3aBUCUMO OT BHEUTHUX KIMMATHUYECKUX (PAaKTOPOB U
MEPEMEHHBIX 10 BPEMEHM H30BITOUHBIX TEIJIO- W BJIATOBBIJCICHUN B
MTOMEIIICHUH.

CKB Moxet paboTaTh B 3JJaHUM COBMECTHO C CUCTEMaMHU OTOTUICHUS U
BEHTUJISILIMM, HO OOBIYHO OepeT Ha cels (PYyHKIMHU MOCIEAHUX U CO3/aeT B
3MaHUM, WA TO KpaHel Mepe B ero HauOojee OTBETCTBEHHBIX
MOMEIICHUSAX, HEOOXOAUMBIC KIMMATHYECKHUE YCJIOBUS B XOJOJHBIM H
Teribid  nepuonbl roma. B coctaB CKB BxomsT: obopynoBaHue aJis
00paboTKH (OYMCTKH, HAarpeBa WM OXJXKACHUS, YBIAKHEHUS WU
OCYUIIEHHS) IPUTOYHOTO BO3yXa W MOJIa4d €ro B MOMEIIEHNE, UCTOYHUKH
TEIJIO- U XOJIOJOCHAOKEHUS, YCTPOWCTBA ISl paclpeiesieHus] BO3yXa,
MECTHBIE JOBOAUYUKHU (IIOAOTPEBATENH, OXJIAIUTEIHU, YBIAKHUTEIHN), CPEl-
CTBa aBTOMATHUYECKOI'O PETrYJIMPOBAHUS, NUCTAHLIMOHHOTO YIPABJIEHUS WU
KOHTPOJISL.

3HAYEHUE CHUCTEMbl KOHIWIIMOHUPOBAHHUS BO3JAyXa W3 ToJa B IO
BO3pACTaET U HAXOJUT BCE 0OJIbIIIeEe MPUMEHEHNUE B BBICOKOTEXHOJIOTMYHBIX
orpaciax. CKB HeoOXoaumbl aJi1 OCYIIECTBIEHUS MHOTHX, OCOOEHHO
HOBEWIIINX TEXHOJIOTMYECKUX IPOIECCOB. 3JI€Ch, HApSAy C MHUIIEBOM,
TEKCTWJIBHOM, KOXXEBEHHOH, OyMa)KHOH MPOMBIIIICHHOCTBIO, MOHO
BBIJICIUTh TIPOU3BOJICTBO AJEKTPOHHBIX MNPUOOPOB, MOIYNPOBOJHUKOB,
TEAEPATUOCUCTEM, NPOAYKIUH TOYHOIO MAIIMHOCTPOEHUS W IpH-
O6opocTpoeHus, ITPOMBIIIEHHOE MPOU3BOCTBO MCKYCCTBEHHBIX
MaTepuanaoB, BOJIOKOH u Jp. OcobenHo BaxkHo mnpumenenne CKB B
MEJUIIMHCKUX yUpexkIeHussx. KpoMe Toro, CHCTeEMbl KOHAUIIMOHUPOBAHUS
BO3/IyXa UMEIOT CYIIECTBEHHOE 3HAUYCHUE U ISl COXPAHHOCTU KYJIbTYPHBIX
Y HICTOPUYECKUX LIEHHOCTEM.



1 PACHETHBIE IAPAMETPBI HAPY’KHOI'O U BHYTPEHHEI'O

BO3YXA
1.1 Bb10op pacueTHbIX MapaMeTPOB HAPYKHOI'O BO31yXa

Knumatnueckue gaHHbIe BBIOpAaHHOTO IO  3aJaHUI0  Topoja
NPOCKTUPOBAHUSI B COOTBETCTBUM C PEKOMEHIYEMBIMU HOpMaMu
obecnieueHnoctu onpeaensatorcs no CIT 131.13330.2012 «CtpoutenbHas
KJIUMAaTOJI0rus» [7].

[Ipy NOpPOEKTUPOBAHUU CHUCTEMBI KOHJAMIIMOHHPOBAHUS BO3/yXa
pacCMaTpUBAIOT 1BA PACYETHBIX MEPUOJA - TEIUIBIA U XOJNOAHBIN. [Tpu 3TOM
pacueTHbIC MapaMeTpbl HAPYKHOTO BO3yXa JJIsl TPOCKTUPOBAHUS CUCTEM
KOHIUITMOHUPOBAHUS B MOMEICHUSX OOIIIECTBEHHBIX,
aIMUHUCTPATUBHO-OBITOBBIX W TMPOU3BOJICTBEHHBIX 3JIaHUN  CJIEAyeT
MPUHUMATh B COOTBETCTBUM C HOpMamHu [6, 7].

CuctemMbl KOHAWIIMOHUPOBAHUS TEPBOTO Kjacca yCTpauBaroT IS
o0ecrieyeHns METEOPOJIOTMYECKUX YCIOBUM, TPEOyEeMBbIX JJIsl peanu3aiuu
TEXHOJIOTUYECKOT0 MpoIlecca MPU SKOHOMHUYECKOM OOOCHOBAHWHU WJIU B
COOTBETCTBUHU C TPEOOBAHUSIMHU HOPMATHUBHBIX JIOKYMEHTOB.

CucTeMbl KOHAUIIMOHUPOBAHUS BO3/IyXa BTOPOTro Kjlacca HE0OXO UMbl
JUIsl 0OECIICUCHHST METECOPOJIOTMYECKUX YCIOBUM B Mpejeax ONTHMalbHbBIX
CaHUTAPHBIX HOPM WA TPEOYEMBIX ISl TEXHOJIOTHUYECKUX MPOIECCOB.

Cuctembl  KOHIWIIMOHUPOBAHUS  BO3JlyXxa  TPEThEro  Kiacca
00ecneynBalOT METEOPOJIOTHUECKHE YCIOBHUS B TMpejaeiaxX JOMYyCTUMBIX
HOPM, €CJIM OHM HE MOTYT OBbITh OOECIEYEHbl BEHTWISIIMEH B TEIUIBIN
nepuoj roga 6e3 MpUMEHEHUsI UCKYCCTBEHHOI'O OXJIKICHUS BO3AyXa, WU
ONTUMAJbHBIX HOPM - TIPU SKOHOMHUYECKOM OOOCHOBaHWM WJIM Ha
OCHOBAHWU 33/IaHUS HA IPOECKTUPOBAHUE.

B OonpniMHCTBE IOMEIIEHUI JKWIBIX M OOIIECTBEHHBIX 3JaHUU
YCTPauWBAKOTCSI CUCTEMBI KOHJMIIMOHUPOBAHUS BO3JyXa BTOPOro Kilacca.
Korga ypoBeHb TpeOOBaHMI K MOAACP)KAHUIO BHYTPEHHHUX MapaMeTpPoOB B
noMmenieHusx BbICOK, kiacc CKB MoxeT ObITh MOBBIINIEH, HO MPU 3TOM
3aTpaThl XOJ0/a, JIEKTPOIHEPTHH, CTOUMOCTb O0OpYJOBaHHUS BO3PACTYT,
MO3TOMY HEOOXOJAMMO OIEHUTHh SKOHOMHUYECKYIO 11e71eCO00pa3HOCTh ITOTO
pelIeHuUs.

IIpenenbHO gOomycTMMasi KOHIIEHTpAlMs  YIJIEKMCIOrO Ta3a B
IPUTOYHOM Bo3ayxe Cn, 1/M3, npuBeaeHa B autepatype [20]:

- meHTp ropoxa (6omee 1 miH. yenoBek) — 0,75 1/m3;

- paifoH B yepTe ropoaa - 0,5 1/m3;



- 3aropojHas 30Ha, HeOoJbIue mocenku — 0,4 1/M3.
BriOpaHHbIE 3HAYEHHUSI PACUETHBIX MAPaMETPOB HAPYKHOIO BO3AyXa
3aHOCSTCS B Ta0auny 1.
Tabmuua 1- PacueTHble mapaMeTpbl HAPYKHOTO BO3/1yXa

1.2 Bp10op pacyeTHBIX IAPAMETPOB BHYTPEHHEI0 BO31yXa

Cucrembl KOHJIUITUOHUPOBAHUS BO3/lyXa 00€eCIeunBaroT
ONTUMAJbHBIE ISl )KU3HENIEATEIIbHOCTH YeJIOBEKa MapamMeTpbl BO3AYLIHON
Cpeabl U CO3MA0T TpeOyeMble YCIOBHUS IJIi OpPTaHM3alMU U peain3aluu
TEXHOJIOTMYECKUX mpoueccoB. ONTUMalibHbIE NapaMeTphl BO3dyXa B
00CITy’)KMBa€MOM 30HE OOIIECTBEHHBIX TIOMEIICHUH MNPUHUMAIOTCA B
3aBUCHUMOCTH OT TepuoAa ToJa U Ha3HAYEHUs TMOMEIIECHUM 1o
HOPMAaTHUBHBIM JIOKYMEHTaM [2, 4].

OnrumanbpHble TIApaMETPbl BHYTPEHHETO BO3/1yXa B HOPMATHUBHBIX
MCTOYHUKAX MPEICTABIICHBI B BUJIE€ NHTEPBaJa U3MEHEHUS TEMIIEPATYPHI U
OTHOCUTEIBbHOU BIIAXKHOCTH. PEKOMEHTyeTCsl C LENbI0 YMEHBIIIEHUS 3aTPaT
Ha TEIJIO- U XOJIOJOCHA0KEHUE, pacXo/ia BOJbI Ha YBJIAXKHEHUE TPUHUMATD
B KAUEeCTBE PACYETHOM BEIWYMHBI JUISI TEIUIOTO IE€pHUoJa Toja
MaKCHMaJIbHbIE 3HAYEHUS TEMIIEPATYPHI U OTHOCUTEIIbHOMN BIIAXKHOCTH, JJIS
XOJIOMHOTO - MHUHHUMAIIbHBIE 3HAYEHUS W3 JHANAa30HAa ONTHUMAJIbHBIX
napamertpos [11, 19].

B MecCTHOCTSX ¢ pacuyeTHOM TEMIIEpATypOr HApPYKHOI'O0 BO3AyXa B
TeIIbId nepuos roaa no mapamerpam b 30°C w Bbelie TemmepaTypy
BHYTPEHHEro Bo3ayxa cienyeTr npuHumath Ha 0,4°C Oosblle yKkazaHHOU B
HOpPMAaTUBHOM Jateparype [2, 4] Ha KaxIbld TrpaayCc MNpPEBBIIICHUS
TEMIIEPATypPbl HAPYKHOTO BO3yxa cBepx Temnepatypsl 30°C, yBennunBas
TaK)X€ COOTBETCTBEHHO CKOPOCTh ABMKEHUS Bo3ayxa Ha 0,1 mM/c Ha KaxK/bIii
rpagyCc MOPEBBIICHUS TEMIIEpATypbl HapyKHOTro Bo3ayxa. Ilpu s3ToM
CKOPOCTh JIBUKEHHUS BO3AyXa B MMOMEIIEHNUH JTOJKHA ObITh HE Oosee 0,5 M/c
[6].

PacyeTHbie mapameTpbl BHYTPEHHEro BO3AyXa WM OJIUH U3
NapaMeTpoB JIOMYCKAeTCs MPUHUMATh B TNpeAeiax AOMYCTUMBIX HOPM



BMECTO ONTUMAJIbHBIX IIPU COTJIACOBAHUM C OpraHaMu [ occaH’nuIHa130pa
Poccuu u no 3aganuro 3aka3dyuka [6].

IIpenenbHO pomycTUMas KOHLEHTpalMsa YIVIEKHCIONO Ta3za BO
BHYTpeHHEM Bo3ayxe CII/IK, /M, IpEBEICHA B muteparype [20]:

- neueOHpIe 1 neTckue 3mannst — 1,0 e ;

- aKTOBBIE, 3pUTEIIbHBIC, CIIOPTUBHBIC 3aJIbI U T.I1. C OOJIBIIIUM YHUCIIOM
aroaen — 1,5 JI/M3;

- IPY BPEMEHHOM MPeObIBAHUM JIFOAEH (Mara3uHbl, KHHOTEATPHI) — 2,0
e

PacyeTHbie mapaMeTpbl BHYTPEHHETO BO3/1yXa 3aHOCSATCS B TaOJUILy 2.

Tabnuna 2- PacueTHbie mapaMeTpbl BHYTPEHHETO BO3/yXa

2 PACUET NOCTYILJIEHUH TEILIOTHI, BJIATY U BPEJIHBIX
BEHIECTB B IOMEHIEHHUE

OCHOBHBIMM ~ BpPEIHBIMHU  BBIACICHUSIMH, MOCTYNAKOIMIUMUA B
MOMEIIECHUS, SIBISIOTCA M30BITOYHAs TEIjoTa, BJlara W BpEIHbIC
BelllecTBa (B OOIIECTBEHHBIX 3JJaHUSIX 3TO, B OCHOBHOM, YTIJICKHUCJIBIH Ta3,
BBIJICTISIEMBIN JIFOJIbMH ).

2.1 Pacuer TenionoCcTynjieHun

M30biTOuHas ~ TEmioTa  ONpEAeNsieTcs Kak  CcyMMa  BceX
TEIUIONOCTYIUIEHUM 32  BBIUETOM  TEIUIONOTEPh  MOMELICHUS.
TemnonoctymineHusn ), Qocr» BT, B MOMEIIEHUST OOIIECTBEHHBIX 3aHUN
CKJIAJbIBAIOTCA W3 TEIUIONOCTYIUIEHUM OT JIFOJEW, HCKYCCTBEHHOTO
OCBEILIEHHUS, COJTHEUHOU paJualliu:

ZQnocm: Q/I + roe+ Qcp (2 1)

rae () - NOCTYIUICHUE TEIJIOTHI OT JII0/ICH, HAaXOASAIIUXCS B IOMENIeHUH, BT;
Qoce - TOCTYIJICHUE TEIUIOTHI OT UICTOYHUKOB UCKYCCTBEHHOT'O
ocBelleHus, BT;



Ocp- - TOCTYIIJICHUE TEIJIOTHLI OT COJIHEYHOM panuanuu, Br.
Temmonocrymienuss or Jgwoaein O, BT, 3aBUCAT OT BbLAEISIEMON
JIOJBMUA JHEPTUU TPU BBIIOJTHEHUM WMH OIpPEACICHHOM padoThl U
TEMIIEPATYPbl OKPYAIOIIETO BO3AyXa B IOMENICHUH U ONPEACIISIOTCA 11O
dbopmyie (2.2):
0= @ Magoren 70,85 Moy 10,75 o) (2.2)

1€ ¢, - KOJIWMYECTBO TEIUIOTHI, BBIJACISIEMOE OJHUM YEJIOBEKOM
(My>xunHOl), BT/4en., nmpuHUMaeTCs B 3aBUCUMOCTH OT TeMIEpaTypbl
BHYTPEHHETO BO3/lyXa U KaTEropruu padoT IO CIIPABOYHBIM JaHHBIM
[21, Tabauma 2.3];
Nawyorcwr Morcenup Noem - KOTAYECTBO COOTBETCTBEHHO MY)KYHH, JKEHIUH 1
JeTeH, HaXOAAIINXCS B IOMENICHNH, Yell.;
0,85; 0,75 - k03 DUITMEHT CHUKEHUS TEIJIONOCTYIUICHUM OT JIIOACH.

TenjonocTymieHuss OT JIIOAEH YYUTHIBAIOTCS ISl XOJOJAHOTO U
TETJIOr0 MEPUOI0B TO/1a.

TemonocTymieHusi 0T HCTOYHUKOB MCKYCCTBEHHOI0 OCBeIllEHMSI
Qoce, BT, 1711 HEKOTOPBHIX MOMEIICHUN YUYUTHIBAIOTCA TOJIBKO B XOJOMAHBIN
nepuoj roja. Jis momerieHui 0e3 CBETOBBIX IMPOEMOB, HAMPUMEDP IS
3PUTENBHBIX 3aJI0B, TETUIOMOCTYIIJICHUS OT OCBEIIICHHS YIUTHIBAIOTCS BO BCE
Meprobl ToJla B OJMHAKOBOM pa3Mepe. B Tex momenieHusx, B KOTOPBIX
4acTh CBETWJIBHUKOB paboTaeT JHEeM (YHUTaJIbHBIC 3alibl, O(MHUCHI, 3aJIb
PECTOPAaHOB U T. J.), BO3MOKEH YaCTUYHBIA y4eT MOCTYIUICHUS TeIia OT
HMCKYCCTBEHHOI'O OCBEILCHHUS B TEIUIBIM IMEPHOJ] Troja ¢ Kod3(hdHUIMEeHTOM
0,3...0,5 1o cpaBHEHUIO C XOJOIHBIM IIEPUOAOM TOJ1a.

TermonocTymieHuss OT HMCTOYHUKOB MCKYCCTBEHHOIO OCBEILICHUS
3aBUCAT OT MPHUHSTOTO YPOBHSI OCBEHICHHOCTH IMOMENICHUS W YICIbHBIX
TEIUIOBBIACICHUN OT YCTAHOBJICHHBIX CBETHJIBHUKOB M OMNPEACISIOTCS 10
dbopmyne (2.3):

roe: E-F- 8oce” Yocs (23)

riae £ - HopmupyeMasi OCBEIIEHHOCTh ToMenieHus, Jk [21, Tabmuna 2.5];

F - TJIOMIA b TI0JIA TIOMEICHHS, M~ |

Zoce - YACTBHBIC TEIJIOBBIZICTICHUS OT Jaml, BT/ (MZJIK) [21, Tabaua 2.6];

Hoce - JOJA TEIIOTHI, MOCTYHAIOIICH B MOMEILICHUE; €CJIM CBETUIbHUKHU
HaXOAATCS HEMOCPEACTBEHHO B IIOMEIICHUH, TO 3TOT KOA(PDHUIIMEHT paBeH
Hoce = 1, €CIIM CBETUJIBHUKU BCTPOCHBI B YEpJIAYHOE IIEPEKPHITUE WIIH



MIOJIBECHOM ITOTOJIOK, TO ¥, = 0,4.

Temonocrymiienust o0OTr  coqHeuyHou paguamum  Qc.p, Br,
YUUTHIBAIOTCSI TOJIBKO B TEIUIBIM MEPHOJ Toja W CKJIaJAbIBAIOTCS U3
NOCTYIUICHUH Teria Yyepe3 3aM0JIHEHUE CBETOBBIX MPOEMOB U TOCTYIUICHHM
TEIUIa 4Yepe3 MOKPHITUE WIM YepJladyHOe MEPEeKphITUE (€CIM MOMEIICHUE
HAXOJUTCS HA TIOCIEAHEM WIIA €IUHCTBEHHOM JITaXe).

[locTynneHus: Temjga OT COJHEYHOM paavaldd 4Yepe3 3arojHEeHUs
CBETOBBIX TpoeMoB Qcp. BT, onpenensiorcs mo gopmye (2.4):

CB Hp (an+ qu) Fo Bc3 I<1 KZ (24)
TO€ Gen Gep - yzxeﬂLHme TEIJIONOCTYIJICHUST COOTBETCTBEHHO OT MPSMOU U
PACCESTHHOM COHEYHOM paguaruy B uioie, Br/m” [22, tabmuma 2.19];

Fy - TJIOIIAb CBETOBBIX IIPOEMOB, M~

Pes - KOODPUITMEHT TEITOMPOITYCKAHUS COJTHIIC3AIIUTHBIX YCTPOUCTB
[22, Tabnuma 2.25];

K - k03 hUIHeHT, YIUTHIBAIOIINN 3aTeHEHUE OCTCKIICHUS U
3arpsizHeHue arMocdepsl [22, Tabauna 2.22];

K, - koa(ppunment, yuntsiBarouuii 3arpsisHeHre crekia [22, Tabauna
2.23].

KonuuecTBo Tera, mocTynarouiee 4epe3 MOKPhITUE UIH YepIadyHOe
nepekpbitHe Qcp. - BT, Haxoautes o opmye (2.5):

Qp. =7 (tuHp—2-t)F (2.5)

no;cp

rie R,y - COINPOTHUBIIEHHE Tennonepeﬂaqe ITOKPBITHS, MZOC/BT,
ONPEAEISIEMOE TEINTIOTEXHUYECKUM PaCUETOM;

t, - CpEIHAS MECAYHAS TEMIIEPATYPA HAPYKHOTO BO3/yXa 3a UI0Jib, °C
[7, Tabnuma 3];

p - KOO(POUUIMEHT MOTJIOIICHUSI COJIHEUHOW pajuallid MaTephaioM
HapYy>KHOW MOBEPXHOCTH MOKPBITHS [22, Tabnuua 2.27];

I, - CPEHECYTOUYHOE KOIMMYECTBO TEIUIA OT CYMMAapHOM COJIHEYHOM
paguanu (IpsIMOM M PACCESIHHOW) HAa TOPU3OHTAIBHYIO IOBEPXHOCTb,
Br/™m” [12, ta6muma 2.12];

.« - KOOPOUIIUEHT TETI00TAaYM HAPY>KHOM MOBEPXHOCTU MOKPBITHSI,
B1/(m °C):

=(5+10vv) 1,16 (2.6)
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V - MUHUMaJIbHAS U3 CPEIHUX CKOPOCTEH BETpa 1o pyMOaMm 3a UI0Jb,
MOBTOPSIEMOCTh KOTOPBIX cocTaBiisieT 16% u 6onee, m/c [7, Tabnuna 2];
t, - pacueTHas TeMIiepaTypa BHyTPEHHETO BO3/1yxa nomenienus, °C;
F - TUIOIa/Ib TTOKPBITUS WJIM YE€PIAYHOTO TIEPEKPHITHS, M,
[Tpu HaJIMYUU B 3JIaHUU MTPOBETPUBAEMOTO yepaaka
TETJIONOCTYIJICHUS YEPE3 MOKPHITUE MOKHO HE YUUTHIBATD.

2.2 Pacyer BJIaronocTymnjieHuH

HcTouyHnKkamMu BIaroBbIICIICHUN B OOIIECTBEHHBIX 3[JaHUAX SIBJISIOTCS
JIFO]TN.

IocTyniennsi Bjaaru ot Jwaed W, r/4, B noMeiieHue 3aBUCSIT OT
MHTEHCUBHOCTH (PU3MUYECKON HArpy3Ku (KaTeropuu padoT) U TEMIIEpaTypbl
BHYTPEHHETO BO3/lyXa B IOMEIIICHUH U ONpeesatoTes no ¢popmyiie (2.7):

W=w( 1,50 70,85 Mycery 0,75 Roem) (2.7)

I7I€ W - KOJIMYECTBO BJIAry, BbIACIAEMON OJTHUM B3POCIBIM YEIOBEKOM
(My>X4nHOM), T/(4-4es.), MPUHUMAETCS B 3aBUCUMOCTH OT TeMIEpaTypbl
BHYTPEHHET0 BO3AyXa U KaTeropuu paodor [21, Tabnauua 2.3];

Napyorcwr Morcenup Noem = KOJIMUECTBO COOTBETCTBEHHO MY)KYHH, YKECHIIIMH U
JETel, HaXOAAIIUXCS B TOMEIIEHNUH, Yell.;
0,85; 0,75 - k03 DUITMEHT CHUKEHUS TEIJIONOCTYIUICHUM OT JItOACH.

2.3 PacueTt ra3oBbIX BbIIEJI€HHI B TOMEIEHUH

OCHOBHBIM BpEJIHBIM BEILIECTBOM B TOMEMICHUSAX OOIIECTBEHHBIX
30AHUMN SBIISIETCA YIJIEKUCIIBIA Ta3, KOTOPBIA BBIACISETCS NPU AbIXaHUU
monen. KonmuectBo yriekucioro raza Mcp; , 1/4, HaXoauTcs mno Gopmyie
(2.8):

Mco,=mco, n (2.8)
I€ Mg, - KOJWYECTBO YIJIEKUCIOrO Ta3a, BBIACISIEMOr0 OJHUM
YEJIOBEKOM, JI/(4-4ell.), MPUHUMAETCS B 3aBUCUMOCTHU OT KaTEropuu padoT
0 CIIpaBOYHBIM JIaHHBIM [20, Tabnuma VIL.2];
n - KOJIMYECTBO JI0JIeH B MOMEIICHUH, Yel.

Briienenue B moMeIieHue yrieKuciaoro raza, BbIbIXaeMoro J0IbMH,
onpeeNsieTcs B OIMHAKOBOM pa3Mepe s ABYX MEPUOIOB TOJa.

PesynbraThl pacdyeToB TEIJIO-, BJArOMOCTYIJIEHWA W  Ta30BbIX
BBIJICTICHUM B TIOMEIIICHUH I yI00CTBA HEOOXOMMO CBECTH B TaOIuUIy 3.

Tabnuia 3 - CBoaHas TabyvIla BPEIHBIX BBIACICHUM



3 PACHET TPEBYEMbIX BO31YXOOBMEHOB B
HOMELHEHHUHAU. BBIBOP PACHETHOI'O BO31YXOOBMEHA

Tpebyemvim 6030yX000MeHOM TIOMEIICHHS HA3bIBACTCSI MUHUMAJIbHBIN
BO3JIyXO000MEH, OIpeACISIEMbIH 110 OJHOMY U3 BUJIOB BPEIHBIX BBIJICICHUN
(M30BITOYHAS TEIUIOTA, Bilara, BPSIHBIC Ta3bl MJIU ITaphl BPEIHBIX BEIIESCTB) B
OJIMH M3 PaCUYCTHBIX MIEPHOJIOB rojIa.

OCHOBHBIM METOJIOM OIpeJeNeHus] TpeOyeMoro BO3AyX00oO0MeHa
ABJISIETCSI OAJTaHCOBBIN MeTo/I. B OCHOBE 3TOr0 MeTo/a JISKUT COCTaBIICHUE
JUIS TIOMETIICHUSI CUCTEMBI YPAaBHEHMM OallaHca BO3AyXa, TEIUIOTHI, BJIaru U
JIPYTUX BPEIHBIX BBIICIICHUM.

Ha ocHOBaHMM TEMJIOBIIKHOCTHOTO OajaHca MPOW3BOAMTCS pacyer
BO3yXOOOMEHA, T. €. ONPEAENAETCS KOJUYECTBO BO3/AyXa, HEOOXOAMMOE
JUIST ACCUMUJISIIIUU M30BITKOB TEIJIa M BJIarM B TOMEIICHUU U CO3IaHMUS
ONTUMAJIBHBIX ITAPAMETPOB BO3AyXa.

Pacuer BO31yX00OMEHA BKIJIIOYAET BBIOOP CXEMbI €ro OpraHu3alluH,
crioco0a mojayu v yJajeHusl BO3/yXa, OlpeesieHre TpeOyeMoro pacxoja
MPUTOYHOTO BO3AyXa.

Bri0op crioco6a opraHuzanuu Bo31yX000MeHa 3aBUCUT OT Ha3HAYCHUS
3/IaHUS U TTOMEIICHHUH, a TaK)Ke OT KOJUYECTBA BBIACISIEMBIX BPEIHOCTEH.
JlanHBI BBIOOp pETVIAMEHTHPYETCS HOPMaMU Ha TPOCKTHPOBAHHE
COOTBETCTBYIOIINX 3/IaHUU.

Bo3ayxoo0MeHbl pa3inuyaroT Mo BUIY BPEAHOCTEH, IJisi pa30aBiIeHUS
KOTOPBIX OHHM MPEIHA3HAYEHBI, T. €. BO3IyXO0OMEH MO M30bITKaM SIBHOM
TEIJIOTHI, MO M30BITKAM BJarv, BO3AYXOOOMEH Mo OOphOe C BpEIHBIMU
BEI[ECTBaAMHU.

[Ipy OIHOBpPEMEHHOM BBIJICJICHWH B TIOMEIIEHWU TeIjla W BJaru
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OMpe/IeJIEHNE BO3JlyXOO0OMEHa, HEOOXOAUMOTo i1 HUX pa30aBieHUs,
OPOU3BOJUTCA  TIpaOaHAIUTUYECKUM  CIIOCOOOM € TOMOIIBIO
[-d-nquarpamMmsi.

3.1 IlocTpoeHue nmpoueccoB 00PadOTKHU BO31YXa B KOHAMIIHOHEPE HA
I-d-quarpamme

I[Ipu  cioxuBLIEHCS  METOAUWKE  MOCTPOCHHUS  IPOLIECCOB  HA
[-d-quarpamMme BIIQXXHOTO BO3AyXa HAWMEHOBAHMUSI PEIEPHBIX TOYEK
MOJTYYUJIU CJICYIONIYI0 a00peBUaTypy:

H - Touka Hapy>XHOTO BO311yXa;

B - Touka BHyTpeHHEro BO3ayXa;

IT - Touka MPUTOYHOTO BO3/1YX4;

VY - Touka yaansaeMoro Bo3a1yxa;

K - Touka Bo3myxa, HarpeToro B kajopudepe;

O - TouKa OXJIAXKJACHHOTO BO3/yXa;

C - Touka cMecH BO3lyXa ABYX PAa3JUUYHbBIX ITapaMEeTPOB U Macc.

B pesynpTare pacdyetra W TMOCTPOCHHUS TIPOIIECCOB HM3MEHEHUSI
cocTosiHUS Bo3nyxa Ha I-d-muarpamme omnpenensroTcsi UCXOJIHbIE JaHHbBIC
U1l To100pa U pacyuera TerIoMacCOOOMEHHBIX alapaToB.

[Ipu ucnonb3oBaHuM rpadoaHATUTUYECKOTO METOJa HEO0OXOAUMBIE
pacueTrsl IPOBOASAT OJHOBPEMEHHO ¢ TmocTtpoeHueM. [lpu moctpoeHnu
npouieccoB Ha [-d- aguarpamme U BBIOOpE TEXHOJOTHUECKON CXEMBbI
00pabOTKH BO3AyXa HEOOXOIMMO CTPEMUTBCS K PAMOHAIBHOMY
UCIIO0JIb30BAHUIO SHEPTHUH, 00ECIIeurBasi 5KOHOMHOE PacX0J0BaHUE X0J0/1a,
TEIUJIOThI, JJIEKTPOOHEPIUHU, BOJbI, a4 TAKXKE SKOHOMHIO CTPOUTEIBHOU
IUIOILA/IA, 3aHUMAaeMON 000PYy10BAHUEM.

Peuupkynsinuss npuMeHSETCs B MNOMENIEHUSX CO 3HAYUTEIbHBIMU
TEMJIOU30BITKAMH, KOT/Ia PacXojl MPUTOUYHOIO BO3/yXa, ONMPEACICHHBIN U3
YCIOBUS yAaJIeHUS H30BITOYHOM TEIUIOTHI, OOMbINEe, YeM HEO0OXOIUMBIM
pacxoJ Hapy»XHOro Bo3ayxa. B Temislii mepuoa roaa pEeUUpKYIISIIUS
MO3BOJISIET COKPATUTh 3aTpaThl XOJOAA MO CPABHEHUIO C MPSIMOTOYHOM
CXEMOU TOM K€ NPOU3BOJAUTEINBHOCTH, €CIIU SHTAIBITNS HAPYKHOTO BO31yXa
BBIIIIE, YEM OSHTAIbNUS YJAIAeMOro Bo3AayXa. B XonoaHbld mnepuon
MPUMEHEHUE PEIUPKYISLIUU MTO3BOJISIET CYIIECTBEHHO COKPATUTh 3aTPAThI
TEIJIOTHl HA HAarpeBaHUWE HAPYXKHOTO Bo3nyxa. B mro0om  ciydae
penupKyssius Oyner 1enecooopa3Ha, €ciii 3aTpaThl Ha €€ YCTPOMCTBO U
GYyHKIIMOHUPOBaHUE OyAyT MEHBIIIE, YEM MOoJTydaeMasi SKOHOMUS TETUIOTHI U



X0J10/1a.

OOBIYHO OTIPEACNSIONIUM PEKUMOM JJI BHIOOpA TEXHOJOTHYECKOMN
cxeMbl 00paboTKu M omnpeaencHus npousBoautenbHocTH CKB sBisiercs
TEIUIbIA TEPUOJ ToAa. B XOJOAHBIN IEPUOA, KAK IMPABUIO, CTPEMSITCS
COXpPaHUTh PACXOJ MPUTOYHOTO BO3]yXa, ONPEIACICHHBIN IS TEIUIOrO
nepuoja, U cxeMy o0pabOTKH BO3yXa.

B Temmoe Bpems roma HapyKHBIM BO3JAYX HEOOXOJMMO OXJIAIUTh.
OxyaxxJIeHne BO3[yXa MOXKET OBITh pPEAIM30BAHO C HCIIOJIb30BaHUEM
HMCKYCCTBEHHBIX MCTOYHMKOB XOJjoJa WIM CHOCOOOM aauabaTHOIo
OXJaXACHUs. B 3aBUCHMOCTH OT mapaMeTpOB BHYTPEHHETO W HAPYKHOTO
BO3/lyXa, TEIJIO- W BJIArOM30BITKOB B MOMEIIEHUH HAPYKHBIH BO3IAYX IS
JOBEACHUS €r0 JIO COCTOSIHUS IPUTOYHOIO HEOOXOAUMO OCYyIIaTh WIIH
YBIQKHSTB.

B XxomomHbIii mepwonx TOAa BO3MYX HEOOXOIWMO HarpeBath H
yBIXHATh. [Iporecchl HarpeBa MW YBIOXKHEHHS BO3JyXa MOXKHO
pean30BaTh COOTBETCTBEHHO B IOBEPXHOCTHOM BO3JyXOHarpeBaTeliec H
Ookax anauabaTHOro YBIAXKHEHHS (KamMepe OpOIIEHHUS, COTOBOM
YBJIQXKXHUTEINE), OJOKax yBJIaKHEHUsI ¢ (OpCyHKaMU TOHKOTO pacmbuia. B
NOCJIEIHEE BpeMs B KAaueCcTBE AaJlbTEPHATHBBI OJOKaM aauadaTHOro
YBJIQKHEHUS TPUMEHSIOT YBIAXXHEHHUE BO3/lyXa [MapOM, KOTOPOE PEATU3YIOT
B 0JIOKE MMapOBOI0 YBIAKHEHUS WU IIyTEM YCTaHOBKH paclpe1eTUTEIbHbIX
KOJUIEKTOPOB JIJIs Iapa HEMOCPEACTBEHHO B BO3IYXOBO/IC.

Bo3moxknsie cxembl 00padbotku Bozayxa B CKB u ux ocoGeHHOCTH
HauOosiee MoApoOHO onucaHwl B autepatype [9, 11, 21]. 3agaua crygeHTa
COCTOUT B TOM, YTOOBI, U3yUMB AAHHYIO JIUTEPATYPY, CAeIaTh MPABUIbHBIN
BBIOOp M BBIOpaTh HanbOoOJEe PaAlMOHAIBHYIO TEXHOJOTHYECKYIO CXEMY
00pabOTKHK BO3AyXa, COTJIACOBAB €€ C MPerojiaBaTeeM.

ITpu mr06o0ii cxeme 06padboTku Bo3ayxa B CKB moctpoenue mporiecca
Ha [-d-nmuarpamme HaumHAIOT ¢ HaHeceHus Touek H u B, xapaktepusyrommx
COCTOSIHUE COOTBETCTBEHHO HApPYKHOTO W BHYTPEHHEro BO3JyXa s
pacyeTHBIX yCJIOBHM. JlaHHBIC JUIsl HAXOXKICHUS THUX JBYX TOUEK OepyTcs
3 Tabaun 1 m 2. 3ateM ompeaenstoT yriioBod Koddh@UIMEHT Ipoliecca
M3MEHEHHS COCTOSHUSI BO3TyXa B MMOMeIIeHuu &, KJ[k/kr, mo dopmyie (3.1):

_ 3,6:Q,+2540-W (3.1)
w

rae Qs - M30BITKHU SBHOIO TEILIA B IIOMEIICHUH, BT;
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W - KOIUYECTBO BBIACISIONIEHCS B TIOMEIICHUH BIIaru, KI/4.

B CKB mnapameTpbl BHYTPEHHErO BO3JyXa MXECTKO 3aJaroTCs, H
OCHOBHasl 3aJaya CHUCTEMbl KOHJMIIMOHUPOBAHUS 3aKIIOYAETCS B MX
00€CIIEUeHNN HE3aBUCHUMO OT TIEPEMEHHBIX HApYKHBIX YCIOBHI U
BHYTPEHHUX BO3xeucTBUM. [loaTOMY JIyy mporecca ¢ NMPOBOAUTCSA Yepe3
Touky B (B omMuYMe€ OT CHUCTEMbl BEHTWISIMU, A€ Jy4 Ipolecca
IPOBOJMTCS Y€pPE3 TOUKY MPUTOYHOTO BO3IYXA).

BriOop 3HaueHHMs TeMIepaTypbl MPUTOYHOTO BO3AyXa £, Kak
napameTpa, HEIOCPEACTBEHHO CBSA3aHHOTO € 3aTpaTaMM TEIUIOTHI U XO0J10/1a
Ha 00pabOTKy BO3/yXa, 3aBUCHT OT CIOCO0a paclpeiesieHHs BO3ayXa.
OOBIUHO #, MPEABAPUTENHLHO MPUHUMAIOT HA 6...8°C HUXKE BEJIIUYUHBI 1,
B3SITOM NIJI1 COOTBETCTBYIOLIEIO MEpuoaa rojaa. B panbHeilem 3HaueHue
TEMIIEpATypbl TMPUTOYHOTO BO3JyXa MOXET ObITb YTOYHEHO C
NOCJICIYIOIIUM TIEPECYETOM BO3IyXO0OMEHA IO pe3yjbTaTaM IPOBEPKHU
napaMeTpoB NPUTOYHOM CTPYH HA BXOJE €€ B OOCIYKHMBAEMYIO 30HY
NOMENICHUS.

Temnepatypa yaansemoro Bosayxa f, °C, HaxoguTca no ¢opmyse

(3.2):
t,= ty+ grad t-(H-h) (3.2)

riae grad t - TPaJJUEHT TEMIIEPATypPhl [0 BHICOTE MOMEILICHUS BBIIIE
oOciyxrBaemMoi 30Hb1, °C/M, IPUHUMAEMBII B 3aBUCUMOCTHU OT yJI€JIbHOU

TEIJIOHAIPSXKEHHOCTH TTOMENICHUS , mo Tabmute 4 [9];

H - BpICcOTa mOMeENIEHUS, M;

h - BpICOTa O0OCITy’KHBae€MOM 30HBI, M, paBHas & = 1,5 M, eciu
HaXOJISAIIHNECS B MIOMEIICHHUH JTIIOAU B OCHOBHOM CHJIAT, /1 =2 M, €CJIU IO B
OCHOBHOM CTOSIT.

Tabnuia 4- Onpenenenue rpajgdenTa Temneparypsl grad t



3.2 OnpenesieHue pacxoaa NPUTOYHOIO BO3AYXa U MUHUMAJILHO
HEO0X0IMMOTI0 Pacxoaa HAPYKHOI0 BO3LyXa

B ClIy4dasax, Koriaa BO3AyX H3 HOMGHICHI/Iﬁ HC yAaJICTCA MCCTHBIMU
orTcocaMu UM HE 336I/IpaeTCH Ha TCXHOJOTUYCCKUC HYXIbI, PaCXo]

OpUTOYHOrO Bo3ayxa (mpousBogurenbHocTh CKB) G, kr/y4, onpenensiercs:
a) U3 yCIOBUSA yAaJICHUS U30BITOUHON TEIUIOTHI:

= 300 (3.3)

- c(ty—ty)
/i€ ¢ - yIelbHas TeIIOeMKOCTh Bo3yxa, paBHas ¢ = 1,005 k[x/(kr°C);
ly, 1, - TEMIIEpATypa COOTBETCTBEHHO yAAJIIEMOT0 ¥ IIPUTOYHOTO
BO3aYyXa, °C;
0) W3 ycloBUs yJaldeHUs1 U30BITKOB BJIArH:

w
dy—dy
rie W - u30BITKY BJard B IOMEIICHHH, I'/4;
d,, d, - BIarocoJep>kaHne COOTBETCTBEHHO yIaIAeMOr0 U
MPUTOYHOTO BO3/yXa, I/KT, onpeaensercs no [-d-guarpamme;
B) W3 YCJIOBHUS yJIaJICHUs Tra30B (YTJIEKUCIIOTO ra3a):

G= (3.4)

_ Mco,
L= Ty (3.5)

B pesynbTare pacuera BHIOMpAIOT HAUOOJBIIYIO BEIMYMHY Pacxoja
MPUTOYHOTO BO3AyXa, MojcuuTaHHOro 1o ¢opmynam (3.3), (3.4) u (3.5).
[Ipu 5TOM BBIOpAaHHOE 3HAYEHHE pAcXO0/a MPUTOYHOIO BO3/1yXa HE JOHKHO
OBITh MEHBIIIE MUHUMAJILHO BO3MO>KHOTO.

MuHUMaIBHBIM PacXxoJl IPUTOYHOIO BO3AyXa II0 HOPMHUPYEMOMY
yIeIbHOMY PACXOIy IPUTOYHOTO BO3LyXa L,, M /d:

L,=N-m (3.6)

rae N - KOJMYECTBO JIIOJEH B IIOMEIICHUM;

m - HOpMUPYEMBIN YJI€JIbHBINA pacXo]1 MPUTOYHOIO BO3aAyXa Ha |

yejoBeka, M /(4-den.).

MuHHUMaTBHBIN pacXo]l HAPYKHOI'O BO3/1yXa Ha | yeoBeka NpUBEJICH B

[6]. B momereHnsIX ¢ MOCTOSHHBIM MPEOBIBAHUEM JIIOJICH, HE MEHee 2 U
HETMIPEePBIBHO WK 6 4 CyMMapHO B TE€UEHHE CYTOK (O(HCHI, ayJIUTOPHH,
OomnepalMoHHbIe), HOpMa cocTaBisieT 50-60 M’/d Ha 4YeIOBEKa; pu
WHTCHCUBHOM (pu3nuecKor Harpy3ke (CIOPTUBHBIE U TPEHAXKEPHBIC 3Bl U
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T. 1) - 80 M/4 HA 4YENTOBEKa;, B MOMCILICHHSX C KPATKOBPEMCHHBIM
npe6bIBaHIEM JTIOJICH (Mara3iHbL, KHHOTEATPBI, TEATPHI U T. 1.) - 20-30 M’ /1
Ha YEJIOBEKA.

Ecnu pacxong mpUTOYHOTO BO3JyXa OKAXKETCS BBIIE MUHUMAIBHO
HEOOXOAUMOTO, TO CJIEAYET PAcCMOTPETh BOMPOC O LEIECOOOPa3ZHOCTU
NPUMEHEHUSI PEUUPKYJSIIUUA. Perupkyasiuuss BO3MOXKHA, €CJIM  OHA
JOMYyCTUMA IO CAHUTAPHO-TUTUEHUYECKUM COOOpaKEHUSIM, T. €. €CJIU B
MOMEIICHU U HE BBIJICTISTFOTCSI TOKCUYHBIE, naxyudue IR0
MO>KapOB3PBIBOOIIACHBIE BellecTBa. Penupkynsius 1enecooOpas3Ha, eciu
3aTpaThl Ha YCTPOWCTBO M DKCIUIyaTal[MI0 CHUCTEM PEUUPKYISIIUA HE
MPEBBIIIAIOT CTOMMOCTH DJHEPTHH, €CJIM HHTAJbMHUS BHYTPEHHETO WU
yAUISIEMOT0 BO3/TyXa HUYKE SHTAJIBIIMN HAPYKHOTO BO3AYyXa ISl pACUETHBIX
YCJIOBUU.

4 ADPOIMHAMMUWYECKH PACUET BO3/IYXOBOJOB CKB

[lenbro a’poAMHAMHYECKOTO pacuera SBISETCS Moa00p pa3MepoB
MOIMEPEYHBIX CEUEHUW BO3JAYXOBOJOB IO PEKOMEHIYEMBIM CKOPOCTIM
JIBUKCHUS BO3/lyXa, & TAK)KE OMPEACICHUE TOTEPh NABJICHUS B CUCTEME.

Bo3nyxoBonbl, ucnosb3dyembie B CKB, HOMKHBI COOTBETCTBOBATH
HOpPMaTUBHBIM TpeOoBaHusIM. BpiOOp MaTepuana sl TPOEKTUPOBAHUS
BO3JYyXOBOJIOB JIOJDKEH MPOW3BOJUTHCS B KaXJIOM KOHKPETHOM CIIy4yae C
YYETOM XAPAKTEPUCTUKHU TPAHCIIOPTUPYEMON cpenpl. B cooTBeTCTBHH C
peKoMeHaausAMu [6] HeoOXOAMMO MPUHUMATh BO3TYyXOBOJIbLI KPYIJIOTO
ceyeHus. IIpu TEXHUKO-PKOHOMUYECKOM OOOCHOBAaHUU JIOMYCKAOTCS
BO3yXOBOZbI IPSAMOYTOJIbHOTO CEUEHUS.

Jns mpoBeneHUs a’pOJAMHAMUYECKOTO pacyeTa MpPeaBAPUTEIBLHO
BBIUEPUHNBACTCS AKCOHOMETPUYECKAS cxema CUCTEMBI
KOHIUIIMOHUpOBaHus. JlaHHas cxema pa3OuBaeTcss Ha OT/ACIbHbBIC
paCUETHBIE YYaCTKH, KOTOPBIE XapaKTEPU3YIOTCSA MOCTOSHHBIM PacxoJ0M
BO31yXa.

Ilorepn naBnenuss AP, Ila, B cucremMe KOHIMIIHMOHHUPOBAHUS
CKJIAJbIBAKOTCA W3 NOTEpPh HaBiieHUs Ha TtpeHue AP,, Ila, u moreps

JIABJICHUS B MECTHBIX CONPOTUBJIEHUX Z, [1a, T. e.:
AP comy= APy, + Z 4.1)

P CKOMCHAYCMBIC CKOPOCTH ABHIKCHHSA BO3AYyXada B BO3JYXOBOJAdX B
O6I_[ICCTB€HHI)IX 3AAHUAX: B MAaruCTpajsix - 10 8 m/ C, B OTBCTBJICHUAX - OO0



5 m/c [21]. IIpu pacuere kenaTenbHO, YTOOBI CKOPOCTH JIBUKEHUS BO3AYyXa
Ha y4acTKax BO3pacTAIM MO MEPE MPUOIMKEHUS K BEHTUWIATOPY.

[Torepu naBiieHHst B MECTHBIX CONPOTUBIIEHUAX Z, [1a, onpenerstorces
o ¢hopmye (4.2):

Z=Y¢ P, 4.2)

rae Y ¢ - cyMMa Ko3(PGUIIMEHTOB MECTHBIX CONMPOTUBJICHU HA PACU€THOM
y4aCTKE BO3AyX0BOJia, KOA(PGUIIMEHTHI MECTHBIX COIPOTUBICHUN Ha
IPAHUIE JIBYX YYacCTKOB OTHOCST K YYacCTKy C MEHBIIMM pPacxoJioM H
ONPEAEISIIOT MO CIPAaBOYHBIM JaHHbIM [ 12, 20];

P, - nunamuyeckoe nasnenue, [1a, onpenensemoe o hopmyse (4.3):

172
Py=p-— (4.3)
p - ILIOTHOCTD BO3YXa, KI/M;
V - CKOPOCTb JIBUKEHHUS BO3/1yXa B BO3JyXOBOJIE, M/C.
ITocnenoBaTeIbHOCTD BBHIMOJHEHUS a3pOANHAMUYECKOTO pacyeTa:
1. OnpenensieTcst Harpy3Ka OTACIbHBIX PACUETHBIX YYaCTKOB.
2. BoiOupaercs pacueTHOe (MarucTpalibHOE) HampaBiieHue. B cucremax
C MEXaHMYECKHUM MOOYXIACHUEM 32 pAacue€THOE MPUHUMAIOT HaIpaBJICHUE,
HanOoJiee MPOTSKEHHOE U UMEIOIIEE OOJBIIYIO Harpy3Ky Ha y4acTKax.
3.CucteMy pa3OUTh Ha pacyETHbIE Y4YaCTKH, MPOHYMEPOBATh HUX H
IPOCTAaBUTh HATPy3KH. B mepByro odepenr MocienoBaTENbHO HYMEPYIOT
YYACTKHU PaCYETHOTO HANIPABJICHHUS, @ 3aTEM BCE OCTAIBHBIE.
4.Ha KaXXI0oM y4YacTKE pacueTHOIro HampaBjeHUs M0 TpedyeMomMy
pacxolly BO3JyXa W C YYETOM JOMYCTUMOW CKOPOCTH MO TaOauIlaM WU
HOMOTpaMMaM I pacyeTa BO3yXOBOJOB TMOAOHUpAETCS JAUAMETP
BO3JIYyXOBOJIa U OMNPEAEISIIOTCS 3HAYEHUSI YACIbHBIX MOTEPh TABJICHUS Ha
TpEHUE R ¥ IMHAMUYECKOTO AaBJeHUs P,
5. Onpeaenutb cyMmmy K03 (OUIIMEHTOB MECTHBIX COMPOTUBIICHUN Y & U
3HaueHue Z no gopmye (4.2).
6. Ilo popmyie (4.1) HaxOaATCS MOJHBIE MOTEPHU JIABJICHUS HAa YYaCTKE.
ABpOAMHAMUYECKUN PACUET CHUCTEMbl KOHAMIMOHUPOBAHUS COCTOMUT
U3 IBYX
ATamoB: 1) pacuer yyacTka OCHOBHOI'O HaIlpaBJieHUs MarucTpaiu (Hanbosee
OPOTSKEHHOW M Harpy>K€HHOM BETBH BO3/yXOBOJOB); 2) yBsI3Ka BCEX
OCTaJbHBIX YYACTKOB CUCTEMBL.
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[Ipr HEBO3MOXXHOCTH YBS3KH TOTEPh JIaBJICHHS 1O OTBETBJICHUSIM
BO31YyX0BOJIOB B mipenenax 10% creayer ycTaHaBiauBaTh Juadparmsl
(MeTalIMyecKkue IUIaCTUHBI ¢  oTBepctueM). KoadduiumeHt mecTHOro
CONPOTHUBJICHUSA TUAPPATMBI Cpyaqp- ONPERENAETCA 110 popMyIae (4.4):

é()uaqbp — APHeye}wku — APpacnp_APoms (44)
Py Py
rne P, - JuHaMUYeCcKOE€ JAaBJIEHWE HAa Yy4acTKe, Ha KOTOPOM

ycTaHaBiauBaeTcs nuadparma, Ila;
AP, - pacriojlaraeMele IOTEPHU JABJICHUS HA OTBETBICHHUE, I1a;
AP, - TIOTEPU JIABIICHUS HA YBSA3bIBAEMOM OTBETBJICHUH, []a.

ITo 3HAYEHUIO Cyyagp- M TIO PA3MEPAM BO3yXOBOJA, HA KOTOPOM
ycTaHaBJIMBaeTcs quadparma, noaduparoT pasmep auadparmsi |12,
Tabmuiel 22.48, 22.49].

AdBpPOIMHAMUYECKUI pacyET BO3yXOBOJIOB pACYETHOIO HAPaBJICHUS,

a TaK)K€ YBA3KY OTBETBIICHUI CBECTH B TaOJIHUILY 5.

Tabnuna 5- AspoAMHaMHUYECKHI pacyeT BO3TyXOBOOB

S BBIBOP TUITIOPASMEPA KOHANIIUOHEPA. PACUET U
MNOABOP ®YHKIIMOHAJIBHBIX BJIOKOB

5.1 Bb10op TMHIOpPa3Mepa HEHTPAJbLHOTO KOHAUIIHOHEPa

[Tocne cocTaBieHUs TEXHOJOTHUUECKON CXeMbl 00pabOTKH BO31yXa B
HEHTPAJIbHOM  KOHJUIIMOHEpPE HEOOXOAMMO  BbIOpaTh  THUIIOpa3Mep
[EHTPAILHOTO KOHAUIIMOHEPA, PACCUUTATh U M0100paTh (DYHKIIMOHAIbHBIC
U BCIIOMOTaTeNIbHbIE OJIOKU, CKOMIIOHOBATh IIEHTPAIbHBIN KOHIUIIUOHED U3
OTJICTILHBIX OJIOKOB B TOCJIEIOBATEILHOCTU, COOTBETCTBYIOIIEH MPUHATON
TEXHOJIOTUYECKOU CXEME.



HecmoTpss Ha oOTHenbHbIE KOHCTPYKTHBHBIE W (PYHKIHOHAJIbHBIE
O0COOEHHOCTH LIEHTPAJIbHBIX KOHJAUIIMOHEPOB Pa3HBIX NPOU3BOAUTENEH (KaK
OTEUYECTBEHHBIX, TaK U 3apyOEKHBIX), BCE OHU MMEIOT MHOIO OOIIEro Mo
KOHCTPYKLIHUH OTIEIbHBIX OJIOKOB, MPUHIMIIAM pacuera W mnoadopa, 1o
BO3MO’KHBIM CXE€MaM KOMIIOHOBKH.

Tunopasmep LIEHTPAJIbHOI'O KOHIUIIMOHEPA, OIPEIEIISIEMbII
paszMepamMu (PPOHTAJIBLHOIO CEUYEHUS ISl MPOX0Ja BO3AyXa, BRIOUPAIOT IO
PEKOMEHIYEMOMY 3HAUEHUIO CKOPOCTHM BO3[yXa B 3TOM ceueHud. s
BbIOOpa HEOOXOAMMOTO THUIIOpa3Mepa B Katajorax (GpupM-npou3BOAUTENICH
OOBIYHO MPUBOJUTCS AUATPAMMA.

[Tpon3BOAUTENBHOCTD KOHJIMIIMOHEpa onpeaensieTcs o
BO3/TyX00OMEHY - 00BEMHOMY PacXOy IPUTOYHOro Bo3ayxa Ly, M /4. Tlo
HAaWJECHHOMY 3HaueHUI0 L onpenensercs uHaeke koHauiumonepa KTII3
[23, nmpunioxenue 15, 24]. IIpu aTom npounzBoautensHocTh CKB He nomkHa
IpEBbIIaTh TPOU3BOAUTEIBHOCTH O KaTajory 0osnee uem Ha 10-15%.

5.2 PacyeTr QyHKIIMOHAJIBHBIX 0JI0KOB HEHTPAJIBLHOI0 KOHAMIIHOHEPA

B uentpanpubix CKB koHAMITMOHEPHI KOMIIOHYIOTCS W3 OTACIBHBIX
KOHCTPYKTHUBHBIX U (PYHKIIMOHAJIBHBIX OJOKOB. DYHKIIMOHAIbHBIE OJIOKU
CIyXaT JJig peaju3aliu MpoleccoB 00paOOTKH, CMEIICHUS] TMOTOKOB,
U3MEHEHUs  pacxoja, TMepeMelieHuss Bo3ayxa. DOYyHKIHMOHAJIbHbBIC
TEXHOJIOTMYECKHUE OJIOKA COCTOSIT M3 BO3YIIHBIX KJIAMaHOB, (UILTPOB,
BO3JlyXOHarpeBareied, BO3AYXOOXJIaJqUTENeH, TEMIOOOMEHHUKOB IS
pereHepaluu TeIIoThl YaaseMoro Bo31yxa, OJIOKOB YBIaXHEHUsI, OJIOKOB
TEMJI0MAacCOOOMEHAa, BEHTUJISILIMOHHBIX arperaToB M IMIyMOTJTYIIUTEICH.

110060p u pacuem 8o30yxonazpesameret

Bosnyxonarpesatenu (BH) npennasnadens! i TeIOBOM 00pabOTKH
BO3/yXa JI0 33IaHHBIX apaMeTPOB. TEMIOHOCUTENEM CITY>KUT Tropsiyasi Uiu
neperperas Bojaa ¢ temneparypord ot 70 mo 180°C u nmaBiaenuem go 1,2
MI]a.

MaccoBast CKOpOCTb BO3IyXa H0JDKHA ObITh B mpeaenax 4+10 kr/(m*-c).
Cxkopoctb Boibl B TpyOkax 0,2+1,0 m/c.

[lensto pacuera BH sBngercs omnpeneneHue TpeOyemorl U
pacrosiaraéMoi MoBEpPXHOCTEN TEIJIOOTIaur U PEXKUMa UX pabOTHI.

Pacuer BH ocymiecTBiA0T 111 X010AHOTO nepuoga roaa. PasgenpHo
npousBoasaT pacuer BH mepBoro m BrOporo mogorpeBa (BH Btoporo
NOAOrPEBA PACCUUTHIBAIOT HA TemIiiepatypy Boasl 60+40°C).
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HNcxomapiMu manHbIMU 1151 pacuera BH SBISIOTCA: MacCOBBIN pacxo
BO3/lyXa 4Yepe3 BO3AyXOHArpeBaATEIb, HAYAJIbHBIE U KOHEYHBIC MTapaMeETPhl
BO31yxa 110 U nocie BH, HavanbHass U KOHEYHas TeMIlEpaTypa ropsyero
TEIJTIOHOCUTENIA (MIEPErPEeTOn BOBI).

IIpu moOBEpOYHOM pacuere 3aJaTCA TUIIOM M YHCIOM 0a30BbIX
BO3/lyXOHArpeBaTeJIE UCXOA U3 MAPKU LIEHTPAIBHOIO KOHAULIMOHEPA, T.
€. BHAYaJIe IIPUHUMAETCS CTaHAApTHAs KOMIIOHOBKA, a 3aTEM PACUE€TOM €€
YTOYHSIOT.

Mertoauka pacuera u noadopa Bo3ayXOHarpeBaTeei:

1. ITo uHACKCY KOHAUIIMOHEPA MPEIBAPUTEIHLHO BHIOUPAETCS
BO3yXOHarpenarenb [23, npuioxkenue 18, 24].

2. Haxomurcs 1utoniazb TEIUIOOTAAIOLIEN ITOBEPXHOCTH F," M , U
IIOIaab (PPOHTANBHOIO Ce4eHus AJI Impoxona Bosayxa B BH 77, M

[23, npuiioxenue 16, 24].

3. Beruucnsercsa temiora Q,, BT, Heobxoaumas Jj1s HarpeBa Bo3iyxa,
o ¢hopmye (5.1):

0,=0,278-G, ¢, (t, - t,y) (5.1)

7€ C, - YACNbHAs TEIIOEMKOCTh BO3yXa, paBHas ¢, = 1,005 x/[x/(kr-°C).
4. OnpenensieTcst pacxo[i ropsuen Boabl G, KI/4, NpOXoasiiei yepes
BO3JlyXOHArpeBaTelib:

=300 (5.2)

=
cw(t.=to)

7€ ¢,, - TeII0EMKOCTh BOJIbI, paBHas ¢,, = 4,187 kJIx/(kr-°C);

t, M t, - TEMIIEpATyphl BOJbI COOTBETCTBEHHO Ha BXoJie B BH u Ha
BBIXOJIC U3 HETO, NpuHuMaemsie ¢, = 150°C, ¢, = 70°C.

5. Onpenensiercs 3HaueHUE KOA(PPUIIMEHTA TEIUIO0TIaun
BH 2

Bo3yxoHarpesarensa K-, Bt/(m™-°C):

K= a(vp)!-w" (5.3)

rae a, ¢, ¥ - KoOQPUIMEHTHI, YUCICHHBIE 3HAUEHUSI KOTOPHIX MTPUBEJICHBI B
Tabmute 6 [23];

Vp - MaccoBasi CKOPOCTh IBUKEHUS BO3/1yXa B )KUBOM CEUCHUU
BO3yXOHATPEBATEIS, KI/(M”-C);

W - CKOPOCTh JBMKEHHUSI BOJBI B TPYOKax BO3yXOHArpeBaTes, M/c.

Tabnuia 6- Pacuernbie kKodphuUIIeHTHI



6. MaccoBas CKOPOCTb ABHIXCHUS BO3AYyXa B )KUBOM CCUCHUHA

2
BO3JlyXOHArpeBaress vp, Kr/(M"-c):
__ Gy

W 3600 fo
7.Haxomurcst CKOPOCTh ABUKEHUS BOJIBI B TPyOKax
BO3JIyXOHarpesarens w, m/c, o popmye (5.5):

_ Gy
w= 3600.F, e (5.5)

riae f,, - IIolaab CEYEHHUs MJI1 MPOX0Jia BOJbI, Mz, fv = 0,00148 M TS
OIHOPSIHBIX (OZHO-, HONYTOpa-, ABYXMETPOBBIX), f, = 0,00296 m> mst
JIBYXPSHBIX (OJTHO-, TTOIYTOPa-, IBYXMETPOBBIX ) TEIJI00OOMEHHUKOB U
£,,=10,00215 M> 1JI51 TOJIYTOPAPSAHOTO TEIIO0OMEHHUKA,

P, - INIOTHOCTB BOZBI IIPH €€ CPEHEIT TeMIIepaType, KI/M, IPUHSTH
paBHoOi Pw = 1000 xr/m[23].

8. Ompenensierca cpefaHsis pa3HOCTh Temieparyp Af.,°C, Mexny

(5.4)

TETUIOHOCUTEIISIMH
tott, tett,
Ate,= P (5.6)
9. Onpenensiercs TpeOyemasi IO /Ib TEMI000MeHa
BO3.yXorojorpesarens £y, M°, 1o popmyie (5.7):
Fot= e (5.7)
P KAt

[Ipu 5TOM HEOOXOAMMO BBINOJIHUTH CJEIYIONIEE YCIOBHUE: MEXIY
IJIOIIAJIbI0  TEIUIOOTJAIONIEH  ITOBEPXHOCTHU Fl'f” MIPEIBAPUTEIILHO
0JI00PaHHOTO  BO3JyXOHAarpeBatelss W TPeOyeMON IOBEPXHOCTBIO Fyp
3amnac MOBEPXHOCTH TEII00OMEHa He JoJkeH mnpeBbimath 10%, T. K. pu
OoJbIIIeM 3amace MO TEIUIONPOU3BOJAUTEILHOCTH BO3MOXKHO 3aMep3aHue
BOJIbI B TPYOKaX:

F6H_FrZH
L—"2.100<10% (5.8)
Eg

[Ipu Oonbiiem vem Ha 10% pacxoxaenun BemwuuH F™ > F7
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PEKOMEHIYETCS YMEHBIIUTh CKOPOCTh JABMKEHUS BOABI A0 Vi, = 0,15 m/c,
OTKOPPEKTUPOBATH PACXOJ BOJBI 1 €€ KOHEUHYIO TEMIIEPATYPY, U IIOBTOPHO
IPOU3BECTH pacyeT TPeOyeMOM MOBEPXHOCTU BO3LYXOHATPEBATEIS.

[Ipn Hanmmuuum AByx u Oonee BH Ha kaxkmoW CTymeHU MOAOrpeBa
yciioBue (5.8) MOKET ObITh BBIMOJHEHO IyTEM U3MEHEHUSI CXEMbI OOBSI3KU
BH. Cuusute Benuuuny F; MOXHO TakXe YMEHBIICHHEM DPSIHOCTH
TEIJI000OMEHHMKA.

10. Onpenensercs a3poANHAMUYECKOE COMPOTUBIICHUE

Bo3yxoHarpesarens APPY, I1a, mo dopmye (5.9):

AP%"'= b-(vp)"- N; (5.9)
rjae b, m - ko3 PUIMEHTHI, ONpeiesIeMbIe 0 Ta0IHIIE 6;

N; - 4uC0 TeII00OMEHHUKOB, YCTAHOBJICHHBIX MOCIIEI0BATEIBHO 110
X0y BO3/1yXa.

3uauenue AP?Y JIOJIKHO OBITH HE OOJIbIIIE HOMHUHAILHOTO.

Pacuer BH BTOpOro mogorpeBa oCynecTBISIETCS 110 TOU )K€ METOIUKE,
yTo U pacuer BH nepBoro nogorpesa.

110060p u pacuem 8030yxooxnadumerei

B kauectBe BO3gyxooxnaauteneit (BO) B CKB moryr npuMeHAThHCS
MOBEPXHOCTHBIE  TEIUIOOOMEHHUKM C  Hapy>KHbIM  OpEOpeHHEM U
HUPKYJISIMENA XOJIOAHON BOABI B TPYOHOM MPOCTPAHCTBE.

OxnaxaeHue BO3AyXa MOXKET OCYIIECTBISITECA MPU IMOCTOSHHOM
BJIArOCOJIEP)KaHUU (CyXO€ OXJIAKJICHHUE), a TakKe IPU YMEHBIICHUU
BJIATOCOJIEPKAHUS, T. €. OXJIAXKIAECHUE COMTPOBOKAAETCS €TI0 OCYLICHUEM.

Pacuem 6030yxooxnaoumenen npu cyxom 0XaaxncoeHuu.

1. OnpenensroTcs mapaMeTphl oxjaaxaaemoro Bo3ayxa: Gy, t, d,, 1,, t.

2. OnpenensieTcst HadallbHAsl TEMIIEpaTypa BoAbl Ha Bxone B BOB ¢,

°C, UCXOId U3 YCHOBUA Ly = by.pp, TAE Iy, - TEMIIEPATYPA TOYKH POCHI
BO3ayXa, °C.

3. 3a1ar0T moKa3aTeNlb OTHOUIEHUS TETIOEMKOCTEM MOTOKOB (BOASTHBIX
skBUBaJIeHTOB) W =0,1...0,6.

4. OmnpenenseTcs pacxoa X0J0Hou Boasl G, KI/4:



_ Gntce
G, W (5.10)

5. OnpenenseTcss W YTOYHSIETCS KOHEYHAs TeMIepaTypa BOJbl Ha
BeIxXone u3 BOB ¢,,, °C:

L=t T W-(t,— 1) (5.11)

ITpu 3TOM orpannuuBarOT At,, = t,, — t,, = 2+6°C nmytem usmenenuss W
U, COOTBETCTBEHHO, G, o dopmyiie (5.10).

6. B COOTBETCTBHHU € pacxoA0oM OXJIaxkJaeMoro Bo3ayxa G BeIOupaercs
tunt BO 1o [23, npunoxenue 21]. B 3aBUCMMOCTH OT KOHCTPYKTHMBHBIX
pasmepoB Onoka BOB, cxeM 00BSI3KM ONpPEnessitoTC CKOPOCTH ABUKEHUS
Bo3myxa vp, Kr/(mM°-c), Bomel w, M/c, mo dopmymam (5.4) u (5.5).
OnTumanibHasi CKOpOCTh BOABI IO TpyOkaMm TemiooomMenHuka w = 0,6 ... 1
M/C.

7. OnpeaensieTcs MoKa3aTelb TeIIOTeXHUYECKoN 3¢ heKTUBHOCTH O,.

9,= =t (5.12)

8. Ilpu u3BecTHBIX O, 1 W HaXOAUTCS 3HAUCHUE YUCIIa €IMHUI] IEpEeHOCca
xononma N, [23, npunoxenue 22]. PexomeHayemble painoHaIbHBIE
npeebHble 3HaueHus: N, CooTBeTCTBYIOT 1,5.. .1,8.

9. Ompenensercs obiee konudectso Tpyook BOB N, mir.:

Npp= """ (5.13)
I7I€ p - YUCIO PSAJOB TPYOOK MO XOay JBMXKEHHUS BO31yXa, IIT., 33JaeTCA
IpeABAPUTENBHO, JIJIS1 BO3LyX00XJIaIUTENEH IIEHTPaIbHbIX KOHIUIIMOHEPOB
KLKII ot 1 no 16;

H,,, - BBICOTA TPYOHOM PEIIETKH, M, IPUHUMAETCA 110 [23,

npunoxenue 21];

h - mar Tpy6 no Beicote, M, Ayt KIUKII /# = 0,05.

10. OnpenensieTcss Yucao XO/A0B /1, IIT., KOTOPOE MOXKET ObITh PaBHBIM

2,4,6,8, 12 1 16:
= (5.14)

m
rac m - 4ucCiio TpY6OK, MNOAKIIFOYAaCMBbIX K IIOAAOIEMY KOJUICKTOPY, HIT.,

onpeaemsiemoe 1mo popmyie (5.15):
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n= . .60 4,60
3600-py,  fy v
roe /% - miomagp cedeHns A mpoxoa Boasl BOB, M7, mpu BHYTpeHHEM

(5.15)

nuamerpe Tpyoku 11,8 mm gns kongunmonepoB KIKII cocraBiser
0,0001108 m”.

11.0npenensiercsa TpedyeMas Ioaasr MOBEPXHOCTH
Bo3yXxooxnanurens F,. M2, o popmyite (6.16):

N1i-Gypcq
Fo= 316—R,f (5.16)

rie K®° - xosbourment temronepenaun B8 BO, Br/(M*°C), KoTOpbIit
omnpeaesieTcs no popmyre

K®= A-(vp)""- w018 (5.17)
rae A - KooppuuueHT, 3HaYeHUs1 KOTOPOro MPUBEEHBI B Ta0IHUIE 7.

Tabmuua 7- 3naueHust koapduunenra 4

12. Onpenensercs ¢pakTrdecKas IUIONIaAb TOBEPXHOCTH TEIIO0OMEHA
BOB F%°,, M":
60 __ . 60
Fioc =P Fy (5.18)
rIe Fp‘”— TJI0IIa b TETI000MEeHa ofHopsiHoro BO, M , IPUHUMAETCS

no [23, npunoxenue 21].

13. Omnpegensiercs 3amac MOBEPXHOCTH BO3AYXOOXJIAJHUTENS IO
dopmyne (5.8), koTopslid He HomkeH mpesbimath 10% [14]. B npotuBHOM
Cily4yae HEOOXOJIMMO M3MEHUTh PEXKUM padOThl TEINIOOOMEHHUKA, PUHSB
HOBOE 3HaueHue W, u MOBTOPUTH pacyerT.

Pacuem e6030yxooxnaoumeneii. npu O0X1ax#cOeHUU U OCyuUleHUU
6030yxa

Pacdyer mnpousBOAMTCS MO METOJAMKE, KOTOpas MpeayCMaTpUBAET
3aMEHY pPEaJbHOTO TMpoIecca OXJAXKACHUS M OCYIICHHUS BO3AyXa Ha
«YCJIOBHO CYXOM pPEXKUM OXJAXICHHUS», SKBUBAJICHTHBIM IO 3aTpaTam



xojaoja [14].
[Topsiiok pacdeTa BO34yX00XJIaIUTEIIS:

1. OnpenensroTcs HaYaIbHBIE MAPaAMETPhI OXJIAXKIAEMOT0 BO3AyXa:
GH, tH, dH, ]H, (/P
2. OnpenensroTcs KOHEYHbIE MapaMeTPhl OXJIAXKIAEMOT0 BO3AyXa:
tK" dlo ]lo ¢K-
Bp100p KOHEUHBIX TAPAMETPOB OXJIAKACHHOTO U OCYLIEHHOT'O BO3AyXa
cornacHo [13] He MOXKeET ObITh MPOU3BEACH NPOU3BOIBHO.

npu ¢, < 45% ¢ = 88%
pu 45% < ¢, <70% ¢ = 92%
pu ¢, > 70% ¢ = 98%

3. Ha I-d-gparpamme onpenensercss f,.,, KOTOpas COOTBETCTBYET
cpeaHen temneparype HapyxxHou nosepxnoctu BO ¢; °C.
4. BemmonsstoTcss myHKTBl 3-13 «Pacuera Bo3ayxooxmaauTened INpH

CYXOM OXJaXICHUW.

HavanpHyto  TemmepaTypy  XOJOJHOW BOABI Ha  BXOJIE B
BO31yXOOXJIAZAUTENb Onpenensior u3 yciuosus [14]: ¢, < ¢ — 2. C
YMEHBIIEHUEM £, TpeOyeMas MOBEPXHOCTb  BO3AYXOOXJIAIUTEIS
CHUYKAETCA.

[Toka3aTenp TEMIOTEXHUYECKON 3PPEeKTUBHOCTU O, B «YCIIOBHO CYXOM
PEXHMME OXJIAKICHUS» BO3[yXa BBIYUCISIOT B COOTBETCTBUHU € (POPMYIIOi
(5.19):

t,—t,

(5.19)

et_ ty—twy
110060p u pacuem gopcynounou Kamepol

B COBpeMEHHBIX LEHTPAIBLHBIX KOHAUIMOHEpPAX KaMepbl OpOIICHUS
UCTIONB3YIOT ISl peaiu3allid MOJUTPOMHBIX U aAuabaTHBIX MPOIECCOB
00paboTKH BO3AyXa.

Pacuer ¢opcyHOUHOI KaMepbl MPOU3BOAMUTCS JJIA TEIJIOTO MEepHUojia
roga. llenpro JaHHOrO pacuera SIBJISIOTCS BBHIOOp THUMA Kamepbl U
ornpeJieNieHne PEKUMHBIX MapaMeTpoB (pacxoda W JaBJICHUSI BOJbI MEpe.
dbopcyHKaMu, TEMIIEPATYPhl BOJIbI HA BXOJI€ U BBIXOJIE U3 KaMEPHI).

[TocnenoBaTenbHOCTH pacuera POPCYHOUHOU KaMEpPHI:

1. OnpenensroTcs HavadbHbIE TapaMeTPhl OXJIAXKIAEMOT0 Bo3ayXa (3TO
napaMmeTpsl TOUku H B Temblii mepuoa roaa): ¢, d,, 1,, ¢,.
2. OnpenensroTcs KOHEUHbIE MapaMeTPhl OXJIaXKIaeMOT0 BO3AyXa: ,, d,,
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L @r.

3. IIpouecc U3MEHEHHS COCTOSHUS BO3/lyXa B OPOCUTEIbHON Kamepe
UJET HA KOHEYHYIO TEMIIEPATYPY BOJIBI £,,, KOTOpas ONMPEAEISIETCS 10
[-d-nuarpamme.

4. Onpenensaercs: yHUBEpCaIbHbIN KOADPUIMEHT 3P PEeKTUBHOCTH
TerioooMeHa B kamepe Ejp:

U=tk

E,=1- 5 (5.20)

5. Ilo HalgeHHOMY 3HAYE€HUK FE; W UHAEKCY KOHIAULIHMOHEpA
noaOupaercss JByXpsiaHas TunoBasi kamepa opomenuss OK®-3 [23,
npunoxeHus 15 u 16], 3agaBasice 1uamMmeTpoM GOpCyHOK OT S 110 5,5 MM, HO
He OoJiee 6 MM.

[nomank opocuTenbHON Kamepsl [, M2, ONPEIEIISIETCS 110 UHACKCY
KOHAUIIMOHEPA.
6. OmpenemsieTcs BecoBasi CKOPOCTb BO3AYXa wp, KI/(M*-¢)

Gy
wp=—r—
3600-F,
7. 3amaroTcs Kod(h(OHUIIMEHTOM OpPOIICHHMS 71, MUHUMAJIbHOE 3HAUCHUE

(5.21)

KOTOPOTO HE JIOJHKHO OBITh MEHBIIIE 1, a MaKCUMaJIbHOE - HE OOoJIbIIIe 3.
8. Haxoautcs ob111ee KOJM4eCcTBO pacbUISIEMO BOJIbI quf KI/4:

G? =G, u (5.22)

t‘lbo

wi> C, U3 YPABHEHHUS

9. HaxoauTcsa HadyaibHasg TeMIeparypa BObI

TEILIOBOro OajiaHca:
L+1,

H-Cw

¢ _
twn = twi (523)
7€ C,, - TEII0EMKOCTb BObI, K[/ (kr-°C), paBHas ¢,, = 4,187 xIx/(xr-°C).
10. OnpenaensieTcs MpoIMyCcKHasi CIOCOOHOCTh OAHOM (DOPCYHKH g, KI/4:

gt
w nd)

11. ITo [23, npunoxenue 16], ¢ yaeToM MHIEKCA U UCTIOJTHEHUS

KOHJUIIMOHEPA, HAXOAMUTCS JaBJICHUE BOAbI epen popcyHkamu Py, klla.

(5.24)



110000p senmunayuoHn020 azpecama

BeHTunsuMoHHbIE arperatbl IpeJHa3HAYeHbl JJI1 IEepEMEICHUS
BO3/yXa B ICHTPAJIbHBIX KOHJUIIMOHEPAX 4YEpe3 TEXHOJIOTHYECKUE H
KOHCTPYKTUBHBIE OJIOKM M TOJIaud €ro 4epe3 BO3JYyXOBOAbI K MECTaM
notpedsieHuss. Bo Bcex NEHTPAIbHBIX KOHAMIMOHEpPAX IPUMEHSIOTCS
pajivalibHbICe BEHTUJISITOPBI.

[Ton0op BEHTWISIMOHHOTO arperara OCYIIECTBIAECTCS IO PacXoay
BO3/JyXa W TMOJHOMY JaBJICHUIO, PAaBHOMY CYMME a’pOJAMHAMHYECKHUX
CONPOTHUBIICHUIN OTHEIbHBIX OJOKOB KOHAWIMOHEPA, BEHTUJISIIUOHHOM
CeTH, C  HCHOJIb30BAaHUEM  A’POJAMHAMHYECKUX  XapaKTEPUCTUK
BEHTUJISAIIMOHHBIX arperaros, MIPUBEACHHBIX B KaTajiorax
(UpM-ITPON3BOIUTETIEH.
110060p u pacuem npoodoadicumenrbHOCHU pabomuvl 8030VUIHO20 uibmpa

JI7s1 BBITIOJTHEHHUSI PACUE€TOB HEOOXOJMMO 3HATh Pacxoji OYHUIIAeMOI0
BO3/1yXa, HAYaJIbHYIO KOHIICHTPAIUIO MBUIK 10 OYUCTKHU U BenmuuuHy [1/[K
IBUTK B BO3/IyX€ IMOMEIIEHUSI, @ TAaK)KE TUCIIEPCUOHHBIA COCTAB TBLIH.

Kaxk npasuio, B CKB npumeHsoT caMooduIiarnuecs: GuibTphl.

B cocraB nenTpansabix koHauumonepos KI[KII moctasistoT q8a Buaa
buIbTpyromux  OJIOKOB: SYEMKOBBbIE (PUIBTPHI C TpeMs BHUAAMU
GbUIbTpyIOIIEro MaTepuana U KapMaHHbIE (QWIBTPHI C TMOJIOTHAMH W3
CTEKJIOBOJIOKHUCTOTO yrpyroro wmarepuania DOCBY, xapakTepucTuku
KOTOPBIX MPUBEICHBI B IUTEpATypE [23, npuioxkeHue 25].

B uenrpanmbHbix koHauiuoHepax Ttuna KTI3-10..KTIL3-125
npuMeHstoTcsa Bo3ayiiHeie GuibTpbl OP1-3, OP2-3, OC-3, TexHuyeckue
XapaKkTEPUCTUKU KOTOPBIX NPUBEIEHBI B [23, mpuioxeHue 27].

Bpems pabGotel ¢uimbTpa 0€3 BOCCTAaHOBJCHUS WM 3aMEHBI
(punbTpoBaNEHOrO MaTepHala Ty, 4, BEIYUCIAETCS 10 (GopMyJIe:

1000-1{D-F
Ty=———& (5.25)
Ld)'(cex_cebzx)
Tac Il @ - 1bLIeeMKOCTh q)HHI)Tpa, YCTAHOBJICHHAs I10 PE3yjabTaTaM

WMCIIBITAHHIT QHIBTPOBATBHOIO MaTeprana, r/M” [23, mpuioxkenue 23, 24];

Fy - nnomans GpuisTpoBanbHON MOBEPXHOCTH, M° [23, IpHIIOKEHHS
24, 25];

L4 - 006BpeMHBIH pacxon Bo3ayxa yepe3 GuibTp, M>/d, paBHBIH PacXoy
IPUTOYHOTO Bo3ayxa Ly,

Cex > Cgpix -~ COOTBETCTBCHHO HavaJlbHAsA U KOHCYHASA KOHLCHTPA U



28

IIBUTH B BO3IYXE, MI/M .
KoHeuHast KOHIEHTpals MbLIK OCHe (PUIbTPA ONMPEAEISIETCS B
3aBUCUMOCTHU OT 3(PPEKTUBHOCTH (QUIILTPA:
— E-cg
Copix— Cox~ 100 (526)
rae £ - a3¢pdekTuBHOCTh PriibTpa B 3aBUCUMOCTH OT KJjacca, %o.
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HPUJIOKEHUA

IIpunoowcenue A

HMcxoanele gaHHbie Ui npoekTtupoBanus CKB

Homep BapuaHnTa (11Be Pacyernas
Hocnie e b mHdpa) Ha3Banue ropoja reorpaduueckas
IMpOTa, C.III.

00 25 50 75 AOakaH 52

01 26 51 76 AcTpaxaHb 48

02 27 52 77 biarosemnieHnck 52

03 28 53 78 BnaaukaBka3s 44

04 29 54 79 Bragumup 56

05 30 55 R0 Bousrorpan 48

06 31 56 81 BnaguBocTok 44

07 32 57 82 Boponex 52

08 33 58 83 [ po3nbI 44

09 34 59 84 ExatepunOypr 56
10 35 60 85 Kazanb 56

11 36 61 86 Kanuaunrpan 56
12 37 62 87 Kanyra 56

13 38 63 88 KpacHonap 44
14 39 64 89 Hwxnuit HoBropon 56
15 40 65 90 HoBopoccuiick 44
16 41 66 91 PocrtoB-Ha-/lony 48
17 42 67 92 CaparoB 52
18 43 68 93 Coun 44
19 44 69 94 HoBocubupck 56

20 45 70 95 SApocnasib 58

21 46 71 96 Onecca 46

22 47 72 97 Ilen3a 54

23 48 73 98 Camapa 54

24 49 74 99 ITepmb 58
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IIpunoowcenue b
[-d-nuarpamma BiIa>xHOTO BO3/ayXa



