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Bsenenue

Hacrosimue ykazaHusi 1O KypCOBOMY MPOEKTUPOBAHUIO KOHJIUIIHUO-
HUPOBaHUS BO3[yXa pa3pab0TaHO B COOTBETCTBUM C mporpammoit kypca "Konau-
IMOHUPOBAHKUE BO3[yXa M XOJOJOCHAOKeHHe" M CTYJEHTOB CHEIUaTbHOCTU
270109 «TemnorazocHaOKeHHE U BEHTUIAIUS» TOPHO-CTPOUTEIBHOTO (haKyJbTe-
Ta.

B ykazaHusx KpaTKO CUCTEMATU3UPOBAH MaTepHasl, HEOOXOIUMBIN ISl BbI-
MOJIHEHUS KypCOBOI'O MPOEKTa MO KOHJUIIUOHUPOBAHUIO MUKPOKIMMATA.

KypcoBoii poeKT SIBAsIETCS 4acThl0 KOMIUIEKCHOTO MPOEKTA MO0 BEHTUIISIIMU
rpakaaHckoro 3nanusa. CorjiacHO 3aJaHUI0 Ha KYpCOBOM MPOEKT CTYAEHT JTOJKEH
JUISL OTHOTO WJIM HECKOJIBKUX MOMENIEHUM, SISl KOTOPBIX B KYPCOBOM IIPOEKTE 3a-
IPOEKTHPOBaHA O0IIEOOMEHHAs BEHTWIALUSA, pa3padoTaTh OAHO30HAIBHYIO HIIU
MHOT'030HAJIbHYIO CUCTEMY KOHJIULIMOHUPOBAHMS BO3/1yXa.

B naHHBIX METONUYECKHX YKa3aHUSIX YJEISeTCs BHUMAHUE JIMIIb OCOOEH-
HOCTSIM MPOEKTUPOBAHUS KOHIUIIMOHUPOBAHMS BO3AyXa MO CPABHEHHUIO C OObIU-
HOM 00111e0OMEHHON BEHTHJISAIMEH, KOTOPhIE UMEIOT MECTO TpHU pa3paboTKe clie-
JTYIOLIUX BOIIPOCOB:

BBIOOP pacUETHBIX MapaMeTPOB BHYTPEHHETO U HAPY>KHOTO BO3/1yXa;

pacyeT Bo3ayxo00MeHa MOMEIICHHI;

pacyeT pacrpeaesieHHs BO3AyXa B IOMEIICHHH;

pacuer nporeccoB 00pabOTKH BO3yXa;

pa3paboTka CXeMbl aBTOMATUYECKOTO PEryJUPOBAHUS CUCTEMBbI KOHIUIIMO-
HUPOBaHUS BO3/yXa.

[lo npyrum Bompocam, B YacTHOCTH, MO BOMPOCAM KOHCTPYUPOBAHUS U
a’pOAMHAMUYECKOTO pacyeTra CUCTEM CIIEyEeT PYKOBOICTBOBATHCSA METOJIUYECKU-
MU YKA3aHHUSIMU 110 BEHTWISIIIUU TPAXKIAHCKOTO 31aHUsI.

1. OO01He mMoNI0KEHUS

B npaktuke mpoeKTHpoBaHMsI BEHTWISILIMA MOMEUIEHUH OCHOBHBIMM OTJIH-
YUSIMH KOHJUIIMOHUPOBAHUS BO3yXa OT OOBIYHOM BEHTWJISIUU SIBIsieTcs OoJiee
CTpOTO€ MOJIeP)KaHNE 3aJaHHBIX TApaMEeTPOB MUKPOKJIMMATa U YUCTOTHI BO3AyXa.

Tak KaKk KOHIWLMOHUPOBAHHME BO3[yXa TpeOyeT 0oJiee HOPOroro BEHTHIISA-
IIMOHHOTO 00OPYJIOBAHMS U CHCTEM aBTOMATHYECKOTO PETyTUPOBaHUs 1O CpaBHE-
HUIO ¢ 00Ie0OMEHHON BEHTWIAIMEH, €r0 MPUMEHEHHE B MPOEKTE TOJDKHO OBITH
obocnosano. B cootBerctBuu co CII 60.13330.2012 kOHIUIIMOHUPOBAHKUE BO3/Y-
Xa cleayeT MPUHUMATh:

— 11t obecredeHnst mapaMeTpoB MUKPOKJIMMATa U YUCTOTHI BO3yXa, Tpedy-
eMbIX JUIS TEXHOJIOTUYECKOTO Ipolecca MO 3aJlaHui0 Ha MPOEKTUPOBAHHUE; MpHU
HKOHOMHUYECKOM OOOCHOBAaHMM WJIM B COOTBETCTBUHU C TPeOOBAaHUSIMHU CII€LHAIb-
HBIX HOPMATHBHBIX JOKyMEHTOB;

— sl o0ecredeHrs napaMeTpoB MUKpOKIMMAaTa B MpeaesaX ONTHUMalIbHbIX
HOPM (BCEX WJIM OTJEIbHBIX MMAPAMETPOB) MO 33JaHUIO Ha MPOECKTUPOBAHUE,
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— s obecrieueHrss HeOOXOAMMBIX TTApaMETPOB MUKPOKIMMATA B TpeIeax
JOMYCTUMBIX HOPM, KOT/Ia OHU HE MOTYT ObITh 0OecreueHbl BEHTUJISIUEN B Tel-
JIBIA TIepuoj rojia 6e3 MPUMEHEHHUs UCKYCCTBEHHOTO OXJIAXKECHUS BO3/IyXa.

KonnunmonupoBanue OBITOBBIMU KOHAMIIMOHEPAMHU JIOMYCKAETCA Mpemy-
cMaTpuBaTh (Mpu 000OCHOBAHWH) B OTJIEIbHBIX MOMEIICHUIX B palloHaX C pacyer-
HOU TeMIiepaTypoil HapykHoro Bo3ayxa 25°C u Boliiie (napamerpsl b). Konauim-
OHHMpOBaHHE MapaMEeTPOB MHUKPOKIMMATa, 00ECIEUUBAIOIIEe ONTUMAJIbHbBIE Iapa-
METpbl BHYTPEHHETO BO3/lyXa, YCTAHOBJICHHBIE CAHUTAPHBIMH HOPMAaMHU, IPUHATO
Ha3bIBaTh KOMPOPMHLIMU.

Texnonocuueckumuy Ha3bIBAIOT KOHAMIIMOHUPOBAHUE BO3AyXa, oOecreunBa-
I01ll€€ TTapaMeTpbl BHYTPEHHETO BO3/yXa, YCTAHOBJIEHHbBIC TPEOOBAHUSIMU TEXHO-
JIOTUYECKOTO MpoLecca.

2. BriOop pacyeTHBIX TapaMeTPOB BHYTPEHHETO U HAPY>KHOTO BO3AyXa

[TapameTpbl BHYyTPEHHETO BO3/1yXa MPUHUMAIOTCS B 3aBUCUMOCTH OT Ha3Ha-
YEHUs KOHAUIIMOHUPOBAHUS BO3qyXa:

MIPU TEXHOJIOTUYECKOM KOHIMIIMOHUPOBAHUU — IO 33JJaHUI0 TEXHOJIOTOB;

npu KOM(POPTHOM - omntuMaibhbie B cooTBeTcTBHH ¢ ['OCTom [6] u CII
[12].

OnTumanbHble METEOPOJIOTHYECKHUE YCIOBUSI BHYTPH MOMeEIeHUH (B 00ciy-
YKMBaeMOM 30HE) 3anatoTcsi HopMamu [12] untepBasiom BenuuuH. [Ipu omnpenerne-
HUU TEIJIOBOTO OajlaHca U MOTPeOHOro BO3AyX000MEHA 3a pacueTHhIEC TeMIIepaTy-
Py ¥ OTHOCUTEIBHYIO BIQXXHOCTh BO3AYyXa CIEIyeT NPUHUMATh JIJIsl TETIOrO MepU-
0J1a TOJla MaKcuManbhslie U JJid XOJOIHOTO MEPUOJA MUHUMATbHbIE U3 ONITUMAJIb-
HBIX HOPM.

B rteruibiil nepuoa roxa pe3kasi pazHuLa MEXAY TEMIIEPATYPOU BHYTPEHHETO U
HApEe3HOT0 BO3/yXa BBI3BIBACT NUCKOM(OPTHOE CaMOYYBCTBHE YEJIOBEKA M MOXKET
MPUBECTU K MPOCTYIHBIM 3aboneBaHusiM. [109TOMy B MECTHOCTSIX C pacyeTHOU
TEMIIEPATYpOl HapYKHOI'O BO3/yXa B TEIUIbIM mepuoi rojaa mno napamerpam b 30°
C u Gonee TeMriepaTypy BO3[yXa B MOMEIIEHUU cleAayeT npunumarh Ha 0,4 © C
Bhbilie ykazanHoi B 'OCT 30494 u I'OCT 12.1.005 Ha kak1plii Tpaayc IMpeBbIiiie-
HUs TeMIepaTypbl Hapy>KHOro Bo3ayXa cBepx Temmeparypsl 30° C, yBenuuuBas
TaKXe COOTBETCTBEHHO CKOPOCTh JABMXKEHHUs Bo3ayxa Ha 0,1 M/c Ha kKaxnblii rpa-
JTyC TIPEBBILICHUS TEMIIEPATYPhbl HAPY>KHOTO BO3ayXa. [Ipu 3TOM CKOPOCTH JBHKE-
HUS BO3JlyXa B IMOMEIICHUSX B YKa3aHHBIX YCJIOBHUAX JOJDKHA ObITH He Oosee 0,5
M/c. PacueTHble mapaMeTpsl BHYTPEHHETO BO3AyXa MPUHUMAIOTCS 10 [5] Mo 1o
[[Tpunoxenuto 2] METOAMUECKUX YKA3aHHI.

[TapameTpbl MUKpOKJIMMATa WU OJUH U3 TTapaMeTpPOB JOMYCKAeTCs MPUHU-
MaTh B Mpeaeaax JAOMYCTUMBIX HOPM BMECTO ONTUMAJbHBIX MPHU COTJIACOBAHHUU C
opranamu ['occansnuananzopa Poccuu u no 3aj1laHnio 3aKa3vmkKa.

PacueTHbie mapaMeTpsl HapyKHOTO BO3AyXa JJISl KHUJIBIX, OOIECTBEHHBIX,
aJIMUHUCTPATUBHO-OBITOBBIX M MPOU3BOJICTBEHHBIX MOMEIIEHUN corjiacHo m. 5.13
CII 60.13330.2012 cnenyet npuHUMATh:
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napaMeTpel b — st cuCTeM OTOIJIEHUS, BEHTWISIIIUK ¥ BO3YIIHOTO JTyIIIH-
pOBaHUs JJIs1 XOJIOIHOTO MEePUO/Ia ro/1a, a TAKXKE JJI1 CUCTEM KOHAUIIMOHUPOBAHUS
JUTSI TETIOTO U XOJIOJTHOTO IEPUOJIOB TO/IA.

PacuerHble mapamMeTphl HApy>KHOTO BO3yXa MPUHUMAIOTCS 110 [14].

3. TemstoBO¥ OataHC TOMEILIEHUI

[Ipu mpoekTrpoBaHWY KOHIWITMOHUPOBAHMS BO3yXa B TEIJIOBOW OasaHc,
COCTaBJICHHBIA TIpU pacdyeTe OOBIYHOW BEHTUJISALIMM 3THX TMOMEIICHUH, CleayeT
BHECTH CJICAYIONMINE KOPPEKTUBHI:

* MenaIonoOCMynjieHus Om COIHEYHOU paouayuu yepes oCmeKienue, pacciu-
MbIBAIOMCSL AHANIOSUYHO KAK U 8 KYPCOBOM NPOEKme NO 8eHMUNAYUU SPANCOAHCKO-
20 30anus (cm. memoo. ykazaunus « Pacuem epeonocmeti») , monvko yeenuuueas u

F

ux Ha eenuuuny — (t, —t,)  20e F, Ry — coomeemcmeenno niowaos u mepmuue-
R
0

CKOe COnpomueieHue OCMeK1eHUA,

* MIOCTYIUICHHUS] OT COJIHEUHOM pajualluy uyepe3 MOKPBITHE (€CIU MOKPHITHE
OecuepaadyHoe) ONPEACIUTh M0 TOU kK€ METOJIUKE, YTO U B KYpPCOBOM MPOEKTE IO
BEHTWIALIMYU TPAXKIAHCKOTO 3[aHUs, U3MEHUB B COOTBETCTBUU C U3MEHEHUEM pac-
YeTHBIX TeMueparyp ty u ts;

* TEIUIONOCTYIUIEHUS OT UCKYCCTBEHHOI'O OCBEIIECHUS, OT TEXHOJIOTHYECKOTO
00OpyZI0BaHUS U OT OCTHIBAIOIIEH TOPSYEH MUK pacCUYUTATh aHATOTUYHO, KaK U B
KYPCOBOM IIPOEKTE MO BEHTUJIALUU TPAXKIAHCKOTO 31aHUs,

* TEIUIOBBIJCICHUS OT JIIOJIEN OMPEAECIUTh MO TOW K€ METOJUKE, YTO U B
KYPCOBOM IIPOEKTE MO BEHTWISALMU TPAXKIAHCKOrO 3[aHUS, HO IIPU HOBBIX 3Ha4e-
HUSX U, U1 TETUIOTO M XOJIOAHOTI'O IIEPUOI0B IOa;

* B TEIUIOBOW OajaHC BKJIIOYUTH TEIJIOMOTEPU YEPE3 HAPYKHBIC OTpaxk[ie-
HUSL.

Temnonorepu yepe3 HAPYKHbIE OTPAKICHUSA PACCUUTHIBAIOTCA MO METOAU-
K€, OCBOCHHOM CTYJCHTOM IPHU MNPOCKTHUPOBAHWM OTOIUICHUS 3AaHUS. Tak Kak B
MIOMELIEHUAX C KOHIUIMOHUPOBAHMEM BO31yXa, KaK IPABUJIO, OCYLIECTBIISAETCSA
MCKYCCTBEHHOE IMPEBBIIICHUE BHITSHKKU HAJl TPUTOKOM (TIOIIOP), TOTEPH TeTia Ha
WHOUIBTPAIMIO HAPYKHOTO BO3/yXa MOXXHO HE yUWUTHIBATh. BiaroBbieicHus: B
IOMEIIEHUN TaKXe CIIEAYET CKOPPEKTHUPOBATh C YYETOM W3MEHEHUs PACUETHOU
TeMIIEpaTypbl BHYTPEHHErO BO3AyXa.

4. Bb160op cxeMbl IIEHTPaIbHOT0 KOHAUIITMOHUPOBAHHUS BO3yXa

KonudecTBo moTpeGHOTr0 MPUTOYHOIO BO3yXa B KOHAMIIMOHUPYEMBIX IO-
MEILEHUAX, 3aBUCUT OT UMEIOLIUXCA B HUX BPEAHOCTEH, UX KOJIMYECTBA, a TAKKE
OT MPUHATHIX [apaMETPOB BHYTPEHHETO U IPUTOYHOTO Bo3ayxa. Ilapamerpsl xe
IIPUTOYHOI'O BO3JYyXa OIPEHCISIOTCS XapaKTEpOM IIOMEIIECHUs, MECTOM I10J1a4u
BO3JlyXa, & TAaK)Ke MPUHATON cXeMOoi KOHAMIIMOHUpOoBaHus Bo3ayxa (KB).
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[lo mpuHIUITY pacroNOXKEHUs KOHIUIMOHEpa IO OTHOIICHHWIO K 00-
CIIy’KMBa€MOMY TTOMEIICHUIO CUCTEMbI KOHAUIIMOHUPOBAHUS JIEATCS HA MECTHBIE,
HEHTpaJIbHbIE 1 KOMOMHUPOBAHHBIE.

[lentpanbubie cuctembl KB mpuMensitoTcs st oOCTy>KMBaHUSI OOJIBITHAX
MOMEIICHHI: TeaTpoB, 3aJI0B coOpaHUl, O0OENEHHBIX 3aJ0B PECTOPAHOB U T.IL
Konauimoneps! mpu 3TOM pa3MeliaroT BHE 00CTyKMBAEMbIX TOMEIICHHM.

Mectabie cuctembl KB Moryt oOcimykuBaTh HEOOJIBIIME TMOMEIICHUS: pa-
O0oumne KaOWHETHI, )KUJIbIe KOMHATHI, HOMEpa TOCTUHHII U T.II.

HenocratkaMyu MECTHBIX CUCTEM SIBJISIFOTCS: TTOBBILICHHBIN 1TyM, CBSI3aHHBIN
c paboTOl BEHTHIATOPOB (M XOJIOAUIBHBIX MAIIWH), 3aTPYAHUTEILHOCTh OOCIY-
JKUBaHMS OOJBIIIOTO0 YHCIIAa arperaTtoB, CPaBHUTEIHLHO KOPOTKHH CPOK CITYXKOBI
MECTHBIX KOHJIUIIHOHEPOB.

CucrtemMbl, KOTOpbIE OOCIYXHBAIOTCSI OJHOBPEMEHHO IIEHTPAJIbHBIMU U
MECTHBIMU KOHJIUIIMOHEPAMH, HOCST Ha3BaHWE KOMOMHUPOBAHHBIX WJIU CMEIIAH-
HbIX. B OOJIBIIMHCTBE ClTydyaeB TaKue CUCTEMBI COCTOSIT U3 IEHTPAIBHOIO KOH/IHU-
[IMOHEPA, B KOTOPOM 00pabaThiBaeTCs HAPYKHBIN BO3AYX B KOJIWYECTBE, COOTBET-
CTBYIOILIEM CaHHTapHBIM HOPMaM, U MECTHBIX KOHAUIMOHEPOB-IOBOIUYHUKOB, YCTa-
HOBJICHHBIX B OOCIY>KHMBAaeMbIX MOMeENIeHUsX. [[pUHIMIBI paboThI, TAKUX CHUCTEM
usnoxkensl B pabore [11]. Ilpu yctpoiictBe KB B 3manusx ¢ OosibiiuM 4ucioMm
KOHJTUITMOHUPYEMBIX TTOMEIICHHH 1pu BbiOOpe cuctembl KB HE00X01UMO yUUTHI-
BaTh Pa3jiMyue TEIUIOBBIX PEKUMOB B OTJICJIbHBIX MOMEIIECHUSIX. Pa3nuuHbIil Ter-
JIOBOM PEXUM (T.€. pa3IMuHbIC TEIJIOBbIE M30BITKU M UX WU3MEHEHHE BO BPEMEHH)
BO3HHMKAET BCIIEACTBUE HEOJMHAKOBOTO PACIIOIOKEHUS IOMEIIEHUS OTHOCUTEIBHO
CTOPOH CB€Ta, Pa3IMYHOW HMHTECHCUBHOCTH COJHEYHON paJHualluu U Pa3IUYHBIX
BHYTPEHHMX HCTOYHUKOB TEIJIO- U BIArOBBIACICHUHN (T.€. TEIUIOBIAKHOCTHBIC
MPOLIECCHI, CAMONPOU3BOJIBLHO BO3HUKAIOUIME B Ka)KJOM MOMEILEHUHU, Yallle BCETO
HEOJMHAKOBBI HE TOJILKO B TEYEHUE I0/la, HO JaXKE€ IIPU PACUETHBIX HAPYKHBIX Me-
TEOPOJIOTUYECKUX YCIOBUAX). B 3TOM cilydae HY>KHO JJISI KaXJIOTO MOMEIEHUS
MIPEyCMOTPETH CBOKO cucteMy KB.

JlydmiuM pemieHueM sl OJJHOBPEMEHHOTO KOHJWIIMOHMPOBAHUS BO3/yXa
HECKOJIbKUX TOMEUIEHUHA C HCIOJIb30BaHUEM OJHOTO KOHIWIIMOHEpA SIBJISETCS
MPUMEHEHUE EHTPATBHBIX MHOT030HAJBHBIX CHCTEM, KOTOPbIE MOTYT OOecreyn-
BaTh B MOMEUIEHUAX KaK OJWHAKOBBIC, TAK U Pa3JIMYHbIE TapaMETPbl HE3aBUCUMO
OT Pa3JIMYHbIX BHYTPEHHUX W BHEUIHUX YCIOBUM. MHOr030HaIbHBIE CUCTEMBI MO-
I'YT OBITh CIEAYIOIINX BUIOB:

Cucmembl ¢ usMeHeHueM Koauyecmea nooasaemozo 603oyxa. llpunuun pa-
OOTBI CUCTEMBI 3aKJIFOYAETCS B TOM, UYTO MIPU U3MEHEHUHU TeMIIepaTyphl BO3AyXa B
KOHJIUIIMOHUPYEMOM TOMEIICHUN YCTAHOBJIEHHBIA TaM PETYJISATOP TeMIIepaTyphl
U3MEHSET KOJIMYECTBO MOAaBaeMOro Bo3ayxa. HemoctaTkaMu TakoW CUCTEMBI SIB-
JSIeTCS HeOOXOAMMOCTh MPUMEHEHUS TPOMO3JKUX KaMep MOCTOSHHOTO CTaTH4Ye-
CKOTO JIaBJICHUS, a TAKKE HECTAOWIIbHBIN a’pOAMHAMUYECKUN PEXXUM pabOTHI CH-
cTeM BOo30yxoBoa0B. [Ipu Takoit cucteme K3

L, #const,d, =constt, =const,d, =d, 6 =..=d,
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riae ¢ dn - TeMIICpaTypa U BJIAroCOACPKaHHUEC IMPUTOYHOI'O BO3AyXa IIO-

np; >~ np,

MCHICHHﬁ, OC, r/ KT, an_ -KOJIMYCCTBO IIPUTOYHOI'O BO3ayXa AJIAA PACUCTHBIX ITIOMC-

IEeHMi, M3/ 4; 71 - YMCII0 KOHIUIHMOHMPYEMBIX TOMEILCHHMIA.

OO0s13aTeNbHBIM YCIIOBHEM INPUMEHEHHS ITOM CHUCTEMBI SBIISIETCS 3aJaHHE
OTHOCUTEIBHOM BIQKHOCTM BO3JyXa BHYTPH IHOMEIIEHUH HMHTEpBAIOM (
@, <@, <@, ). PacuerHble TemmepaTypa BHYTPEHHETO BO3lyXa B KOH-

JTUITMOHUPYEMBIX MOMEIICHUSX MPH ATOM JTOJDKHBI OBITh IPUMEPHO OJMHAKOBBIMU
(¢, =t,=..~t,).

Cucmembl ¢ n0002PeBOM UIU O0OXIAHCOEHUEM NPUMOYHO20 8030yXd C NO-
MOWbI0 30HANbHLIX 008004UK08. [Ipu Takoit cucteme KB

L, =const,t, #constd, =d, 6 =.=d, ., *t, 6 *..#d,

np;
O6H3aTeHBHBIM yCJ‘IOBHOM HpI/IMeHeHI/IH 3T0ﬁ CUCTEMBI ABJIACTCA 3a4aHHUC
OTHOCI/ITGHBHOﬁ BJIAXXKHOCTH B03,/:[yxa BHYTPI/I HOMeH_IeHI/Iﬁ I/IHTepBaJ'IOM (

@, <@, <@, ). Pacdernsle TeMnepaTypbl BHyTPEHHETO BO3AyXa IIPU 3TOM MOTYT

OBITh 17151 KOHIULIMOHUPYEMbIX ITOMEIICHUN KaK OJMHAKOBBIMU, TAK U Pa3HBIMH.
Heyxxananvruvle cucmemvl, B KOTOPBIX BO3AYX IOJAETCA IO JABYM BO31YXO-
BOJIaM (I10 OJTHOMY - XOJIOJIHBIM BO3/yX, 110 APyromy - Termislii). Ilepen BbimyckoM
BO3/lyXa B MOMEIIEHUE TEIUIbII U XOJOAHBIA BO3yX CMENIMBAIOTCS B CIEIUANb-
HOM CMECHTEJIE B HY’KHOM JIJISI IAHHOT'O NTOMEIIEHHS] COOTHOLIEHUH MPHU MOCTOSH-
HOM CYMMapHOM KOJIMYECTBE MPUTOYHOrO Bosayxa (L,, =L, + L =const); npu

TaKOM MHOTO30HAJIBHOW CUCTEME YCIIOBUS U3MEHEHUS IPUTOYHOTO U BHYTPEHHETO
BO3/yXa TAKUE ke, YTO U B MPEABIIYIIEH CUCTEME.

Kombunuposanmnvie cucmemot, Ipu KOTOPHIX B KOHAUIIMOHUPYEMBIE TTOME-
HICHUS TIOAACTCS HAPYXKHBIM BO3IYX OT IEHTPAJIbHBIX KOHIUIMOHEPOB, a
00pab0TKa PEIUPKYISIUOHHOTO BO3JAyXa MPOU3BOAUTCA B MECTHBIX KOH[IU-
[HUOHEpax — JOBOAYMKAX (MPEUMYIIECTBEHHO MKeKIMOHHBIX Tua KHD-YO,8A u
KHD3-V1,2). Takue cucTteMbl HEKOTOPHIMU aBTOPAMH Ha3bIBAIOTCS BOJOBO3MYIII-
HBIMU.

Hpyeue cucmemsr ( cm. [8, 11]).

B >xuibIX U OOIIECTBEHHBIX 3/aHHSIX, B KOTOPHIX U3MEHEHHUE TOTOBOTO pe-
KMMa B OTJEJIbHBIX MOMELIECHUSIX ONPENEISETCA TOJIbKO HAPYKHBIMH METEOYCIIO-
BUSIMH, T.€. MIPOUCXOJUT U3MEHEHHUE TEIIOM30BITKOB (UM HEJIOCTATKOB) BO BCEX
ITOMEIIEHUSX OJHOBPEMEHHO B OJIMHAKOBOM IMPOIOPLMH IIPU YCIOBUH, YTO B IO-
MEILEHUSIX HYKHO MOJAEPKUBATh MPUMEPHO OJAMHAKOBBIE MapaMeTpbl (BHYTPEH-
HUE pacueTHhIC TeMIepaTyphbl JOJDKHBI OTJIMYAThCA HE OoJiee YeM Ha OJWH-IBa
rpajayca), MOKHO IPUMEHSATh OJHO30HAJIBHYIO CUCTEMY IIEHTPaTbHOIO KOHIUIIMO-
HUPOBaHUs, B KOTOPOM POJIb CE30HHBIX JOBOAYMKOB B 3UMHHUH MEPHUOJI B HEKOTO-
POl CTeNEeH! MOTYT BBIMOJIHATH MPUOOPHI CUCTEMBI OToIUIeHUS. [IpuHIMT paboThI
TAKOM CXEMbI U3JIOKEH HUXKE.

B netHuil nepuo BO31yX MOJAETCS BO BCE MTOMEIICHUS C OJMHAKOBBIMU Ma-
pameTpamMu, HO B pa3HOM KOJHMYECTBE, COOTBETCTBYIOIIEM TEIJIO- M BIArOU30bIT-
KaMm Kaxaoro nomenieHusa. C Te4eHHeM BpeMEHU KOJIUYECTBO MPUTOYHOIO BO3IY-
Xa HE MEHSETCsl, HO ITapaMeTPhl IPUTOYHOIO BO3AYX€E HA BBIXOAE U3 LIEHTPAIBLHOIO
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KOHJAMIIMOHEPA U3MEHSAIOTCS B 3aBUCUMOCTH OT HApYKHBIX M BHYTPEHHHUX yCIOBHI
B KAKOM-TO OJIHOM U3 MOMEIIEHUH (B KOTOPOM YCTaHOBJIEH AATUMK TEMIEPATYPhI).
[Ipu Takoii cucteme KB
t, St, =t ;t, =l =R QSO <@, ;

6;
d, =d, =.=d, .

T.e. Takyro cHCTeMy MOXHO MPHMEHSATH JIHMIIb B TeX CIIydasx, KOTJa, BO-
NIEPBBIX, BIAXHOCTh W TEMIIEpaTypa BHYTPEHHETO BO31yXa 3aJaHbl HE CTPOTO
OTIpE/IeTICHHON BEIMYMHON, a UHTEPBAJIIOM; BO-BTOPBIX, KOT/Ia MOXHO MPEAIOIO0-
XKHUTh, YTO TETUIOM30BITKH BO BCEX TIOMEIICHUSIX U3MEHSIFOTCS C TCYEHUEM BPEMECHH
MPOTOPIIMOHANIEHO. Hampumep, moMenieHus, OKHa KOTOPBIX OPHEHTHPOBAHBI Ha
OJIHY M Ty K€ CTOPOHY CBETa, a KOJMYECTBO JIOJCH B MOMEIICHUHA C TCYCHHEM
BPEMEHU TPAKTUYCCKH HE MEHSETCS (KJIacChl IIKOJI, TanaThl OOJIBHUI, KOMHATHI
OOIIIEKUTHS ).

B 3umHMIT meprnoa KOJTUYECTBO MPUTOYHOTO BO3yXa MPUHUMACTCS TaKUM
e, KaK ¥ B JICTHUH TIEPHUOJ], MapaMeTPhl K€ MPUTOYHOTO BO3AyXa MPUHUMAIOTCS
JpyTUe, HO OJJMHAKOBBIE JUIsl BceX momMetieHui. [Ipyu Hammyuu B MOMENIeHusX Ter-
JIOHEJOCTATKOB (B 3TOM CJIy4ae palMOHAIBLHO IPUHATH ty, > t;) cuctema KB He BO
BCEX MTOMEIICHHSIX CMOXET B PABHOM CTETICHN BOCTIOJNHUTB HEAOCTATKH Teruta. [1o-
ATOMY TSI 3UMBI CJIETyeT MPETyCMOTPETh YCTAHOBKY HArpeBaTeIbHBIX MPUOOPOB
CHUCTEMBI OTOIUIeHUs. Harpyska HarpeBaTelbHBIX MPUOOPOB MPH 3TOM HE paBHA
BCEM TETUIONIOTEPSIM, a paBHA JIUIIThL TEM HEIOCTaTKaM TeIlia, KOTOPhIE HE KOMITCH-
CHUPOBAHBI TPUTOYHBIM B 3TO TTOMEIICHHUE BO3TYXOM.

[Tpu BBIMOTHEHHUST KypCOBOTO MPOEKTa, eciu Bu cuctembl KB He ykazan B
3aJlaHud, CTYACHT JOJKEH CAMOCTOSITENIbHO BHIOpaTh Ty WK HHYIO cucteMy KB u
00s13aTEIbHO 000CHOBATH 11€7€CO00PA3HOCTH MPUMEHEHHS 3TOW CUCTEMBI.

L, =const;t, =t, =..=t

np; np, 2

5. PacueT motpebHOro BO31yX000MeHa

Pacuer moTpeOHOTO BO3MyXO00OMEHAa TIpH KOHIUIIMOHUPOBAHUS MHU-
KPOKJIUMaTa MOMEIIEHUH MPOU3BOJUTCS 1O TOU K€ METOJUKE, YTO U MPHU pacyeTe
oOmeoOMeHHON BeHTWIsuK . [Ipyu pacdere BO3MyxooOMeHa IO ACCUMUIISIITUN
TEIUIO- M BJIArOM30BITKOB CIIEAYET TaKXe MOJIb30BaThesl J-0-TuarpaMMoi U MOHS-
THEM Jyda Tporiecca. Paznura 3akiirouaercst B TOM, 4TO TeMIEpaTypa MPUTOYHOTO
BO3/yXa HE paBHA HapYXXHOMW, TaK KaK OH IMepeja mojauei B momeiieHue odpada-
THIBAC€TCS, a TEMIIepaTypa yaajseMoro BO3AyxXa ompeiaelnsercss 0oiiee CTporo, ¢
y4eTOM TeMITepaTyphl MPUTOKA:

t,=nt,—1,)+1,;

np?

At, =t —t,;
n=1+02 T =2
At

)4

rae N — ko3¢pUIHEHT HEPABHOMEPHOCTH TEMIEPATyp MO BHICOTE; Hpoy —
BBICOTA PA3MEILEHUSI BBITSKHBIX YCTPOUCTB, M.

Ecnu BbIcOTa mOMeNEHUs! HUKE 4 M, 10ITyCTUMO NPUHUMATH ty; = L.
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3HaYeHUE PaCUETHOW pa3HUIIBl TEMMEPATyp MPUTOYHOTO U BHYTPEHHETO
BO3ayXa (Atp) JOHKHO MPUHUMATHCS KaK MOXHO OOJIbILEH U3 yCIOBUM 3KOHOMUY-
Hoctn cucteM KB M kak MOXHO MEHbIIEH ISl YJIOBJIETBOPEHHS CAHUTAPHO-
rurueHndeckux tpedoBanuil. [loaromy 3HaueHue At, onpezensics pacueToM B 3a-
BUCHUMOCTH OT MIPUHSITON CXEMbI BO3IyXOpaCIpeaeICHUsI, KOHCTPYKIIMU BO3yXO-
BBIITYCKHBIX YCTPOMCTB M PACCTOSHUSA OT HUX JIO pabouel uin 0O0CITyKHBaecMOM
30HBI B cooTBeTcTBHH co CII 60.13330.2012.

OpueHTHPOBOYHO IPU pacyeTe BO3yX00OMeHa MOKHO 3a1aThest At, = 3 °C
IpU BBICOTE MOJAuu Bo3ayXa 10 3 M U At, = 5 °C mpu BbICOTE MOAAYU BO3TyXa
CBBIIIC 3 M.

B nanpHeiimeM, eciii 0Ka3ajaoch MPU pacdyeTe BO3AyXOpPACHPEACICHUS], YTO
3HauyeHue At, HeI0IyCTHUMO, CIIEAYEeT UM Nepe3aaaThCs, a BO3AYX000MEH Mepecuu-
TaTh.

Bre10op mapaMeTpoB MPUTOYHOI'O BO3JyXa € IOMOIIbI0 J-O-1uarpaMMel
OCYIIIECTBIISIETCS B 3aBUCUMOCTH OT NMpUHATON crucTteMbl KB.

Oonozonanvraa cucmema KB.

[To BEIOpaHHBIM 3HAUEHUSAM ¢, W @, Ul TEIJIOrO MEpHoja Ha Auarpamme
HaHocutcs Touka B, Uepes Hee MPOBOAMTCS JIyd IIPOLIECCA JI0 TIEPECEUEHUS C U30-
TepMaMu t;"p = const u t;’a = const. Takum oOpa3oM MoayyaeM MOJOKEHUE TOUYEK

[T u ¥V B Temiblii mepuoa U onpeaessieM UX mapamMeTphl, a Jajee - BO3IyX000MeH
(Gup , Lyp) utst aTOTO TIEpHOAA:

G = Qﬂ ; G = Qn ; G = ;

np
353
273+1,,

rae Q,, Qn — COOTBETCTBEHHO SIBHBIC M IOJIHBIC TEIUIOU30LITKH, KJIk / u; W
— BJIATOBBIACICHUS, T / .

an:an/pnp; P =

Jns xononnoro mepuona L, = L, . Ilpunss opuenruposouno t, =1, —
(1...2)°C, onpenenstior G, | u jajnee napameTpsl IPUTOYHOTO BO3JYXa IS XOIO-

HOT'O NIEPUOAA:
1,-Q, . d,-w. _1,-Q,
vy, Ty T eey,
p p p
Ecnmu momyuyeHHoe 3HadyeHUE l,, 3HAYUTEIBHO OTIMYACTCS OT OPUEHTHU-
POBOYHO IIPUHATOTO, TO CIEAYET MPUHATH APYTrO€ 3HAYEHUE U PACUYETHI IOBTOPUT.
Yepes NONy4eHHYIO 10 OTHM IapamerpaM Touky I1* mpoBomsr jiyd mpomuecca Xo-
JIOMHOTO MepHoa K 1moaydaroT Touky BX. Cinenyer npoBepurh, 0Ka3anach JId TOY-
xa BX B 3a1anHOM MHTEpBaNe 3HAYEHUIH OTHOCUTENILHOM BIaXXHOCTH, B IIPOTHBHOM
cliydae ClieyeT IPUHSTh Apyroe 3HadeHue dnp .

Mmuozcozonanvnasa cucmema KB ¢ doeoouuxamu.
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Ha |-d-quarpamme HaHOCSTCS TOYKH B, COOTBETCTBYIOIINE MPHHATHIM 3HA-
YEeHHUSIM TTapaMeTpoB Bo3ayxa s nmoMerinenuii ¢ KB. Uepes kaxayio U3 HUX IMPO-
BOJIUTCS JIyd MPOIECCa ISl COOTBETCTBYIOIIETO TIOMEIICHHUS.

[IpuHUMast 1715 BCEX MOMEIEHUH Unp OIMHAKOBBIM, BHIOUPAIOT €r0 3HAUYCHHE
TaK, 4ToObI B ToUKax I (IOTyYeHHBIX Ha IEPECEUCHUH JTyUeH POIIECCOB C JIMHHUEH
dnp = CONSt) 3HaueHHs typ, COOTBETCTBOBANM NPUHATBIM At - (puc. 1).

Puc. 1. ITonoxenwue B |-d-gquarpamme touek IT u B B terubiii nepuox 8 CKB ¢ moBogunkamu

B sToM citydae u3 1ieHTpaIbHOTO KOHIUIIMOHEPA BO3AYX OYIET BBIXOIUTH C
TEMIIEpaTypOl, pAaBHOW WJIM MEHbIIEH tHPimi”’ a 3aT€M B MECTHBIX JOBOJYHKAX JO-
BOJIUTCSL 1O COOTBETCTBYIOLICTO 3HAYCHHUS Ly . Jlaniee mpou3BOAUTCS pacyeT BO3-
JyXO00OMEHa MOMEIICHUN B TEIUIBIM MEPHO/I, a TAK)KEe CTPOUTCS MPUTOYHAS TOYKA
s xonogHoro nepuoga roga (ITX) mis ogaoro us momeienuii. Yepes monydes-
HYIO TOYKY MPOBOJUTCS JTUHUS dnpi = const. B mecrax nepecedyeHus 3TOM JIMHUU C
M30TEPMAMM, COOTBETCTBYIOIIMMHU MPUTOYHBIM TEMIEpaTypaM XOJIOJHOIO Iie-
prOJa I OCTAJIbHBIX PACUETHBIX TOMEIICHUM, MOJIy4aeM MTPUTOYHBIE TOUKH 3TUX
TIOMEIICHUH.

Jitst monydeHust Touek B U1 XOJIOIHOTO TIeproaa 4epe3 MPUTOUYHBIE TOUKHU
MPOBOJSATCS JIyYU MPOLECCOB JIJISI COOTBETCTBYIOIIUX MMOMEIIEHUN 10 U30TEPM t; =

const. Ecin xoTg ObI OJ1HAa TOYKA B[X BbINAJIa 32 MPEAEJbl 3aJJaHHOTO MHTEpPBAJIA
OTHOCHTEJILHOM BJIAXKHOCTH, ciieayet d ;‘p nepe3anaThCsi U MOCTPOEHUE TPOUBECTH

BHOBb.
MHnozozonanvras 0syxkauanvras cucmema KB.

Bri0op mapamMeTpoB NPUTOYHOTO BO3yXa B TEIUIBIA M XOJIOJHBIN MEPHUOIbI
rojia U OompeesieHre MOTPEOHOTO BO3IyX000MEHa MPpU MPOSKTUPOBAHUU ITOU CH-
cteMbl KB ananorvueH npeasiaymien.

B cucremax KOHIMIIMOHUPOBAHUS BO3AyXa, B KOTOPBIX POJIb AOBOJAYMKA
BBINOJIHSET B 3UMHUN MEPUOJ CUCTEMA OTOIUIEHHUS, TPUTOYHBINA BO3AYX MOJAETCA
BO BCE MOMEIICHUS HE TOJBKO C OJIMHAKOBOE TEMIIEPATYPOU, HO U C OJMHAKOBBIM
BJIATOCOZICp)KaHUEM, T.€. NMPUTOYHAS TOYKA JJIS BCeX MOMemeHui oOmmas. Jlms
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OTIPEAETICHNS MOJIOKEHUS MPUTOYHON TOUKHU 3a1at0Tcs dyp Uy, IO KAKOMY-TO OJI-
HOMY M3 nomenieHui. 13 nonyyennon touku I1 mpoBoAsSTCS JTyyu IMpOLIECCOB IS
BCEX KOHJMIMOHUPYEMBIX MOMEIICHUIN 10 M30TEPM, COOTBETCTBYIOIIUX TEMIIEpa-
Typam BHYTPH 3TUX OMELICHUU.

Hanpumep, nmeeM Tpu MOMELICHHS C MTapaMeTPaMH: tgl =19°C, t,_=20
°C, t63 =21 °C, @5 = 40...60 %. JIyuu mpoiiecca COOTBETCTBEHHO PaBHBI €1, €2 U
e3. Ha I-d-nquarpammy manocurcs touka By ¢ t, =20 °C u ¢ = 50 % u nmposoaurt-
cs1 y4 npouecca €. [Ipuanmaerces t,,=1, - 3 = 17 °C n nanocuTcs Ha JIyd IIpo-
necca touka I1. Jlanee u3 touku I1 npoBoasTCs 1yuu €1 1 €3 10 IEPECEYEHHUS C U30-

TepMamMu tgl ,t83 , momyvaroTcsi Touku B; u Bs. Heo6xonumo uMerh B BHY, UTO

MOJIO’KEHUE TIPUTOYHOM TOYKH HY>KHO BBIOHMpaTh TaKMM 00pa3oM, 4TOOBI OTHOCH-
TEJIbHAS BIAXKHOCTh MOMEIIEHUS U IIEPENal MEeXAy TeMIEpaTypaMu BHYTPEHHETO
Y NPUTOYHOIO BO3JAyXa JUIsl BCEX NMOMEIICHHW ObUT B 3aJaHHBIX mpenenax ( B

Hamem ciydae At;=2 °C, At,=3 °C, Atz=4 °C; 60> @, >40 %, 60> @, >40 %, 60>

@, >40 % (puc. 2).

W3 BBIIIIEyKa3aHHOTO SICHO, YTO I0JIa4y IPUTOYHOI'O BO31yXa BO BCE IMOME-
IICHUS C OJMHAKOBBIMHU TapaMETpPaMH HEJb3s OCYIIECTBIIATH, €CIIM BHYTPECHHHUE
TEMIIEpaTypbl B MOMECIICHHSIX 3HAYUTEIBHO PA3HATCS WIIM €CIIM OTHOCHTEIbHAs
BJIQXKHOCTH B IIOMEIIICHUSX 33/IaHa OJTHOM BEJIMYMHON, a HC MHTEPBAJIOM.

[TapameTpsl MPUTOYHOTO BO3AyXa B 3UMHHU IEPHOJ, a TaK)Ke Harpyska
HarpeBaTeNIbHBIX MMPUOOPOB CHCTEMBI OTOIUICHUS Mpu 3Toi cxeme KB BbIOHMparoT-
Csl CIEAYIOITUI 00pa3oMm:

24

¢
(4

{#]

Puc. 2. IIpumep nonoxenus B |-d-muarpamme touek I1 1 B B Teruiblii neproa B AByXKaHAIbHOM
CKB

a) OMpPEAeIAIOTCS MOTPEOHBIC MapaMeTpbl MPUTOYHOTO BO3AyXa B 3UMHHM

nepuon Ass Beex nomewennd 7, , 1, 1, W T

np, 2 = np;



14

0) NpUHUMAIOTCSA NapaMeTpbl IPUTOUYHOTO BO3yXa TaKUM 00pa3oM, YTOObI
lp OBLITO MeHBb1LIE JF000T0 U3 3HaYeHwi 7, , 1, , 1, ¥ T.1.;

npy > = np,?
B) OIIpENIEISAETC KOJIMYECTBO TEIlIa, KOTOPOE MOJAETCA B KaK/10€ KOHJIULIN-
OHHPYEMOE TIOMEIIEHHE C MPUTOUYHBIM Bo3ayxoMm (Q, ,Q, ,Q, ):

Q. =6,U,—1,);
Q. =6,U,—1,);
Q. =6¢6,{,—1,)urn
I) MOJCYUTHIBACTCS HArpy3ka OTOMUTEIBLHOIO Mpudopa (QH,Oi) B KaXXIOM
MOMEICHHUH 110 (hopMyJIam:

Q.o, = Quen, - Qi
Quo, = Quen, ~ Q.5
Qio, = Quea, = Qi3 HTA.

Crnenyer uMeTh B BUJLy, YTO TeMIIEpaTypa MPUTOKA JOHKHA OBITh HE BHIIIIE
40 °C npu mogade Bo3myxa Ha BeicoTe MeHee 3,5 M u He Oosee 70 °C Ha BBICOTE
3,5 M ¥ BBIIIIE OT IOJIA.

Bo3ayxoobmen, notpedHsiit ayist pazbasinenus qo [1/IK ra3zo- u maposbije-
JICHUW, TIPU MPOEKTUPOBAHUHU KOHAMIIMOHUPOBAHUS MHUKPOKJIMMATa MOMEIICHUM
TaKOM ke, KaKk U MpHU pa3paboTke 00111e0OMEHHON BEHTHIALIMH B HUX.

Ecnmu nna nomemenuit ¢ KB Bo3yxooOMeH, moTpeOHbIN Juisl pa30aBieHUs
ra3oB WM OINPEAECIEHHBIN 10 CAHUTAPHOMY MUHHMYMY Ha OJIHOIO YEJIOBEKa, OKa-
3aJicst OOJBIIE, YEM 10 aCCUMUJISIIIUU TEIUIO- U BIArou30bITKOB, TO €ro HaJ0 MpHU-
HATH 33 PACUETHBI, a MapaMeTPbl IPUTOYHOTO BO3/1yXa CKOPPEKTHUPOBATD.

6. Bo3nymrHsiil 0amaHc moMeneHuin

[Ipn KOHIWIIMOHWPOBAHUHM BO3AyXa MOMEIIEHWN B KayeCTBE MPHUTOYHOTO
MOXET HCIMOJb30BATHCS TOJIBKO HAPYKHBIM BO31yX (MPSAMOTOYHAS CXeMa) WIIU
CMECh HApPYKHOTO C YacThIO BO3/yXa, yIalIeMOro M3 MOMEIICHHs (cxema ¢ pe-
HUPKYJSIKEH ). PeupKyisiiiys mo3BoJisieT dKOHOMUTD TEIJIO0 B XOJIOIHBIA MEPHUO/T
U X0JIod — B Teriblii. OJIHAKO HE BO BCEX MOMEIECHUIX JIOMYCKAETCs CAHUTAPHO-
TUTHCHUYECKUMHU HOPMaMH TTPUMEHEHNE PEUPKYISIITIU. Bo3MOKHOCTh MpUMEHE-
HUs peuupkyisanuu - onpenenstor no CHull mo mnpoekTtupoBaHuiO COOT-
BETCTBYIOIIETO THUMA 3JaHUM.

[Tpu npsimoroke Gpp = Gy, G, = 0; npu npuMeHeHuu peuupkyasiuuu G, =
Gut + G, umu G, = Gy — G,

B ciiydae ucnonb30BaHUST PEIUPKYIIAINN KOJTHYECTBO HAPYKHOTO BO3TyXa
JOJDKHO OBITH HE MEHBIIE CIEAYIONINX 3HAUCHUIN:

KOJIMYECTBA BO3/yXa, MOTPEOHOTO JJIsl pa30aBICHHS Ta30B;

KOJIMYECTBa BO3/yXa MOTPEOHOIO il 00ECreYeHrs] CAaHUTAPHOTO MUHHUMY-
ma [12];

— 10 % ot o011ero KoJIMYECTBA MIPUTOUHOTO BO3TyXA.

KonnuecTBo pelupKyJISIITUOHHOTO BO3/lyXa HEOAWHAKOBO B pa3IMYHbBIC Tie-
PHOBI TOJIA: JIETOM OHO MaKCMMAJIBHO, B TIEPEXOJIHBIN MEPUO]] MOXKET ObITH PABHO
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HYJII0, @ B 3UMHHI — IEPEMEHHBIM. B XONOJHBIN MEpUoa OHO JOJHKHO OBITH HE
MEHbIIIE, YeM 3TO TpeOyeTcs NJisi OCYIIECTBJICHHsS aauabaTHoro mpoiecca. s
obecrieueHus mocienHero ycinoBus cootnomenue G, / G, onpexnensiercs mo aua-
rpamme J-d rpaduuecku.

W3 mputouHoii 3umMHel Touku [1* ormyckaem nunuio 10 ¢ = 95 %. Yepes mno-
aydeHHyto Touky O npoBogum aauabdary |, = const no nepeceueHus ¢ TUHUEH, CO-
equnstonieit Touku [1* u BX, T.e. no Touku a. Jlng obecniedeHus B 3MMHUN TIEPHO/T
aanabaTUYECKOro MpoIecca TOYKa CMECH JOJDKHA JIekKAaTh B TOUKE @ WA HUXKE.
Hy»xHO€ KOnmuecTBO Hapy>KHOTO BO3/1yXa OMPEIEIIETCS U3 COOTHOLICHUSI OTPE3-
KOB (puc. 3)

d T nx
J = B ,‘n.gs?;
/.'cm%
K*
! " y

Puc. 3. Boi6op panmonaibaoro cootrnomenus Gu/Gp, 8 CKB

Gu/G, = B*a/H*B*

KonuyectBo BO3ayxa, ygaisieMoro M3 KOHIUIIMOHUPYEMBIX IMOMENICHUMN
(Ggenr), 3a0MpaeMoro Ha PEHUPKYJISLMIO, MOCTYMAIONIETO B COCCIHUE MTOMEIIICHHS
WM BBIOPACKIBAEMOTO HApPYXKy, WM CyMMa 3THX BEJIUYUH JOJDKHA ObITh MEHBIIIE
npuToKa Ha BeIMYrHY MoAnopa (Gyoy):

GBLIT = an - Gnom LBLIT = GBLIT / Py-

KommuecTBo BO3myxa, HEOOXOIUMOTO JJIsl CO3/IaHUS B 00BEME MMOMEIICHHS

MOBBINICHHOTO JIABJICHUSI, TPUHUMAETCS U3 pacyeTa CIASAYIOIUX KPaTHOCTEN MO/I-

nopa:
a) IoMeIeHrue 0e3 OKOH U HapYKHBIX JIBEpeH 0,5-0,75;
0) momereHne ¢ OKHaMH Ha OJTHy CTOPOHY 1,0;
B) MMOMENIEHHUE C OKHAMU Ha JIB€ CTOPOHBI 1,5;
I') IOMEIIEHUE C OKHAMH Ha TPU U YEThIPE CTOPOHBI 2,0;
B) BECTHOIOJIb 2,0-3,0.

KonuuectBo Bo3myxa, BblOpacbiBaeMoro Hapyxy (G ) W3 IOMEIIEeHUs

bl
ONpEeNEIIIeTCS U3 YpPaBHEHUS
4 —_—
Gsbzm - Gebzm - Gp - Go.n >
rae G, — KOJIMYECTBO PELUPKYJISLUOHHOIO BO3AyXa, Kr / 4 ; Gon — KOJIH-
YECTBO BO3]lyXa, MEPETeKaeMOro M3 KOHAUIIMOHUPYEMBIX TTOMEIICHUM B CMEXKHbBIC

(HampuMep, U3 TOPTOBOTO 3ajia CTOJIOBOM B KYXHIO U MOMKY).
7. ITocTpoeHue mpolieccoB 00padboTku Bo3ayxa Ha |-d-muarpamme
CxeMbl 00pabOTKM BO37yXa MOTYT OBITH Cambie Pa3HOOOpa3HBIE: MPSIMO-

TOYHBIE, C OAHOW W JBYMS PELMPKYJSLUSIMH, MPIMOTOUYHBIE C MOAMEIINBAHUEM K
BO3/yXy, MpOILIEAINIEMy KaMepy OpOLICHHs] Hapy>KHOrO BO3JyXa, U 0e3 Hero,
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annabaTHBIM MpoIlecCOM 00pabOTKH BO3/yXa B KaMepe OPOIICHUS U C MOJUTPOI-
HBIM U T.JI.

ITpu BBIOOpE cXeMbl 00pabOTKM BO3[yXa HYKHO YUUTHIBATH CIIEAYIOLIUE
MOJIOKEeHHUS (TpeOOBaHMS, YCIOBHS U T.J1.):

— BO3MO>XHOCTb IPUMEHEHUS PELUPKYJIISLUY;

— CHUCTEMa aBTOMAaTHUYECKOI'0 PETyJIMPOBAHMS BECbMa JOpOra U MpU 3HAYU-
TENbHOM CII0KHOCTU MOKET OKa3aThCs JOPOXKE KOHAULMOHEpa (HarpuMmep, BeECbMa
CIIO)KHOM, MOXET OKa3aTbCs CHUCTEMa PEryJupoBaHus OOpabOTKU BO3AyXa IMpHU
CXEME C JBYMS PELUPKYJSALHIMM);

— JIJIs1 IPOCTOTHI ABTOMATUYECKOI'O PErYJIMPOBAHUS CXEMY OOpabOTKH BO3-
JyXa B 3MMHUH U JETHUU NIEPUOBI CIETYET IPUHUMATH OJJMHAKOBOM;

— TaK Kak HamOoJiee BBITOJHBIM MPOIIECCOM 00paOOTKH BO3IyXa B Kamepe
OpOILLIEHUS SIBISAETCA aauabaTHBIA MpoIecC, MPU KOTOPOM B Kamepe OPOLICHHS
UPKYJIUPYET OJIHA U Ta K€ Boja 0€3 MoJ0TrpeBa WiIN OXJIaXIEHUS €€ C TIOMOIIBIO
XOJIOIUJIBHBIX YCTAaHOBOK, HYXKHO MPEXKIE BCErO BBIACHUTH BO3MOKHOCTb ITpUMeE-
HEHUS ainadaTHOTO IMpolLecca;

— JJIs 3UMHEro nepuoja aauabaTHBIA Mpolecc BO3MOXKEH, KaK IPaBUIIO,
BCET/a, JUISl JIETHETO - JUIIb B CIIy4ae, €ClId OTHOCUTEIbHAS BIAXHOCTh (s BHYT-
PEHHEro BO3/yXa 3aJjaHa MHTEPBAJIOM, a pacyETHbIE MapaMeTpbl HAPYKHOTO BO3-
nyxa (t,, d,) HIKe mapamMeTpoB BHyTpeHHero Bo3ayxa (i, 0s) ¥ He BBIIIC mapameT-
POB MPUTOYHOIO BO3/1yXa;

— TeMIiepaTypa BO3[yxa Iociie Kajiopudepa mepBoro mogorpena AOKHA
ObITh He MeHee + 5 °C Bo n3bexxaHue 3amep3aHusi Kalopudepos;

— CYILECTBYIOT 0COObIE METOJIbI OOPaOOTKH BO3AyXa: OCYyIIKa TBEPIAbIMU U
KUJKUMHU COpOEHTaMH, YBIAKHEHUE U OXJIAXJACHHUE C MOMOIIBIO MOBEPXHOCTHBIX
BO3JIyXOOXJIAJUTENIEH, MECTHOE JI0YBIAXKECHHUE.

Bce atu Metoawl onucansl B ureparype [11], ogHako penko NpuMeHsI0TCs
IIPY KOHJIMIMOHUPOBAHUY BO3/lyXa B IPAXKIAHCKUX 3IAHMSIX.

B naHHBIX METOIMYECKHX YKa3aHUSIX HE JIaHbl MPUHLHUIBI TOCTPOCHUS CXE-
MBI 00paboTku B |-d-guarpamme. [Ipu MOCTpOCHUN CXEM CTYIEHT MOXKET IMOJIb30-
BAThCS KOHCIIEKTOM JIEKIWHU 110 YATAEMOMY KypCy U JIUTEpATypou [4 wnu 7], a mpu
IIPOSKTUPOBAHUHA MHOTO30HAJIBHHX cucTeM — [11].

B nosicHuTeNnbHOM 3amicKe K KypCOBOMY MPOEKTY CTYIEHT JOJIKEH OMUCATh
MOCTPOEHUE CXeM 00pabOTKHM BO3/yXa U yKa3aTh MMapaMeTphl BO3/lyXa B XapakTep-
HBIX TOYKaX CXeMbl Ha J-0-muarpamme.

8. Pacnipenenenue Bo3nyxa B NOMEIIEHUAX
C KOHIULIMOHUPYEMBIM MUKPOKIMMATOM

Co3nlaHne HOPMHpPYEMBIX 3HAYEHUN MapaMeTpOB BHYTPEHHErO BO3ayXa
o0ecrneunBaeTcs He TOJBKO COOTBETCTBYIOIIEH 00pabOTKON MPUTOYHOTO BO3yXa,
HO M paclpeieieHMeM €ro BHYTpH mnomenleHus. OT MpaBUIbHOTO BBIOOpA KOH-
CTPYKLIMH, Pa3MEPOB BO31YyXOpACIIPEAETUTENECH U UX Pa3MEILIECHUS 3aBUCUT U JKO-
HOMHUYHOCTb, U 3p(HEeKTUBHOCTH padoThl cucteM KB.
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B kypcoBOM npoekTa Mo BEHTWISIMU PAXKIAHCKOTO 3JaHus (C LEIbI0 CO-
KpauieHus: o0bema MpoeKTa) AOMYyCKaIOCh BBIOOP MPUTOYHBIX U BBITSXKHBIX pellie-
TOK OCYIIECTBUTh M3 pacueTa OPUEHTUPOBAHHO PEKOMEHIYEMBIX CKOPOCTEH BO3-
JlyXa B CEUECHHUU penieTKu. [Ipu KOHAMIIMOHMPOBAHUHU BO3AyXa KaKk KOM(OPTHOM,
TaK U TEXHOJIOTHUYECKOM MPEAbIBISAIOTCS 00Jiee CTporue, 4Yem mnpu OObIYHOW BEH-
TUJISIUU, TPEOOBaHUS K PA3HOCTAM TEMIIEpaTyp U CKOPOCTEH BO3yXa, KOTOPHIC
CO3AI0TCSl MPUTOYHBIMU CTPYSIMHU, BXOASIIMMHU B oOciyxkuBaemyro (03) umu pa-
oouyto 3ony (P3) momemenus. [loatomy B KypcoBoit pabore mo KB crnenyer
000CHOBaTh PAacyETOM THII, Pa3Mephl U pa3MEIICHUE BEHTHISIIIHOHHBIX PEIICTOK
WJIM IPYTUX BO3LYXOPACIPEICIUTENEH.

Metonuka pacuera BO3AyXOpacHpeaeiaeHus] MOAPOOHO HM3JI0KEHa B CIIpa-
BouHOM [11, ¢.179-214] u yuebOHoii [14, c.103-115; 4, c .217-245] nurepatype. B
HACTOSIIINX METOAMYECKUX YKA3aHUAX W3JIAratoTCs JUIh HAIPABJICHHS, IO KOTO-
PBIM CJIEAYyeT MPOU3BECTH PacdeT paclpeeICHHs BO3/lyXa B TIOMEIICHUN TIPU BbI-
MOJIHEHUH KYPCOBOU pabOTHI.

[TpuTOouHBIi BO3AYyX MOJAIOT B TOMEIIEHUE, KaK MPABUIIO, TypOYJIEHTHBIMU
CTPYSIMU, UMEIOIIMMU TEMIIEpaTypy HUIXKE HJIM BBIIIE TEMIIEpaTypbl BO3JyXa B
ATUX TOMEIICHUSX, MPUYEM Pa3BUTUE CTPYH OOBIYHO CTECHEHO OTPAXKICHUSIMU
nomenieHnii. Takue CTpyu Ha3bIBAIOT HEU30MepMud4ecKUMu W CMeCHeHHbLMU
(HaCTHIIALIUMUCH ).

Ecnmu mipu mcTedeHnn M3 OTBEPCTHS CTPYS MMEET MapajuielbHBIE BEKTOPHI
CKOpPOCTEM, OHA SABJISCTCS KOMNAKMHOU. Y 6eepHbiX CTPYU BEKTOPBI CKOPOCTEU
MPU UCTEUEHUU COCTABIISIIOT MEXKIY COOOM HEKOTOPBIN Yroil. 3akpyueHHble CTPyU
NPy HUCTCUCHUU HAMNPABISAIOTCS MO crnupanu. llnockumu CTPYSIMU Ha3bIBAIOTCA
CTPpyH, BBITCKAIONIME W3 IIEJIEBUIHBIX OTBepcTHid. KoOMIakTHBIE CTpyH 00-
pa3yloTcs, HalpuMep, MpU UCTCUCHUH uepe3 pazinuHble ceTku [11, Tabu. 8.1, om.
5,6,7 u mpuToUHBIC peryaupyembie pemeTku tuna PP mpu mapamiensHo ycTaHOB-
JeHHBIX kajao3u [11, Tabma. 8.1, n.8] . BeepHsle cTpyn 00pa3yroTcs BEEpHBIMH Pe-
meTtkamu PB konctpykiun HUMCT [11, Tta6n. 8.1, m. 20] u mpUTOYHBIMHU THTIA
PP ¢ xanto3u, ycraHoBIeHHBIMY 1101 yriioMm 90° [12, Taba. 8.1, m. 21].

3aKOHOMEPHOCTH M3MEHEHUS MapaMeTpPOB BO3JyXa B ATUX CTPYSIX pas3jidy-
Hbl. [loaTomMy cTpyu, 06pa3oBaHHBIC pa3HBIMU BO3yXOPACIPEACTUTESIMHU, XapaK-
TEepU3YIOTCA KOd(DPUITMEHTAaMU 3aTyXaHUsI CKOPOCTH U U3MEHEHUS TeMIepaTyphl
[11. Ta6:m.8.1; 10, Tabm.14].

[Tpu aBMXKEHUW CTPYH B BO3AYITHOM MPOCTPAHCTBE MOMEIICHUS BO3HHUKAIOT
BTOPHYHBIC TTIOTOKH BO3/yXa, KOTOPHIE MOTYT UMETh MPOTHUBOIIOIOKHOE IO CPaB-
HEHHUIO C OCHOBHBIM WJIM TIPSIMBIM ITOTOKOM HarpaBjieHHe. Takne MOTOKH Ha3bIBa-
0T 00paAmMHLIMU.

9. AspoauHaMHYECKUN pacyeT BEHTHISIIIUOHHBIX CUCTEM

Beibop cedeHHMs KaHAJIOB U OMpEIEICHUE a’dpPOJMHAMHYECKOTO CO-
MPOTUBJICHUS MIPU JABUAKEHUU 110 HUM KOHJUIIUOHUPYEMOTO BO3/1yXa MPOU3BOJIAT-
Csl IO METOJIMKE, YK€ OCBOCHHOM CTYJIEHTaMU MIPH MPOCKTUPOBAHUHU OOIICOOMEH-
HOM BEHTWJIALIMM TPaXXTAHCKUX 3/IaHUM, TOATOMY B HACTOSIIMX YKa3aHUSAX OHA HE
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uznaraercs. CrnefyeT JHIllb YYeCTh CIEAYIOIne 0COOCHHOCTU ONMpPENETIeHUs pac-
XOJIOB BO3/IyXa, TIEPEMEIIaeMOro Mo BO3IyXOMPOBOIAM:
* pacxoj BO3/yXa, M0JIaBaéMOT0 KOHAUIIMOHEPOM L, B BO3TyXOBOIIbI, MPH-
Humaetcs Ha 10 % 6onbiue Ly, (C yuerom yredek),
L =11-L ;

np !
¢ KOJIMYCCTBO PCHUPKYILIOUMOHHOTO BO3AYyXa MOXKCT B TCUCHHUC Ioaa U3MC-
HATBCA OT HCKOTOPOI'0 MAKCUMAJBbHOI'O 3HAYUCHUA OO HYJIIA, PCHUPKYJILIOUOHHBIC
BO3YXOBOAbBI pACCUHUTBIBACTCA HaA MaKCHUMAaJIbHBIN pacxon,
¢ UCPEC3 BLITAKHBIC KaHAJBI IIPU HAJIMYUHU PCOUPKYJLIIUHN TAKXKE IICpeMCIIa-
CTCA IICPCMCHHOC KOJIUYCCTBO BO3ayXa: HanOOJIbIIee IIpu Gp = 0 u HauMeEHbIIIee
IIpU MaKCUMAJIBHOM PAaCXOJAC pCUUPKYJLALINN.

10. Be100p BEHTUIISIIUOHHOTO 000PYI0BAHHUS

Pa3zpabaTbiBasi MPOEKT KOHIUIIMOHUPOBAHUS BO3/1yXa, CTYJICHT JOJKEH BBI-
OpaTh KOHJUIIMOHEP U 00OCHOBATh PACUETOM, KAKUMH CEKIUSIMU MOAOTPEBA U Ka-
MepaMH OpPOUIEHUS OH JOJDKEH ObITh YKOMILJIEKTOBAH, a TaK)Ke BbIOpATh 30HAJIb-
HbIE TIOIOTPEBATEINN — JOBOJIUYMUKU U BEHTHISITOPHI.

Konuiimonep BriOupaeTcs o crnpaBo4yHbIM [11] Wiam HOpMaTUBHBIM Mate-
puraiaM 1o U3BECTHOM MPOU3BOIUTEIIBHOCTH.

Metonuka moadopa CeKIUi MoJorpeBa He OTIIMYAETCS OT METOAMKHU MO00-
pa xamopudepoB. JlaHHBIE O CEKIUSX MOJOTPEBa KOHAMIIMOHEPOB MPUBEICHBI B
muteparype [11]. Tam sxe uznoxkeHna Mmeroauka nojoopa GopcyHOUHONU KaMepbl

B muoro3zonaneHbix cucteMax KB ¢ qoBogumkaMu U3 IEHTPATBHOTO KOH-
JTUIMOHEPA BO3AYX BBIXOAUT C MapaMeTpaMH, COOTBETCTBYIOIIMUMU COCTOSTHUIO €r0
MOCJIe KaMephbl OPOIIICHUS, a B 30HAJIbHBIX JIOBOJYUKAX — IMOJOTPEBAETCS A0 COOT-
BETCTBYIOLIMX TEMIIEPATyp HPUTOKA typ .

B nByxkanampHbix cuctemax KB Bo3ayx ¢ Temmeparypod, KOTOPYH OH
MMEET IOCJIe KaMepbl opoIieHus t,, MocTyrnaer B KaHal OXJIAKJICHHOTO BO3yXa U
Jajiee MOXKET HarpeThCsl B BEHTWIATOPE M B Bo3AyxoBogax Ha 1 - 1,5 °C (tox, = 1, +
1...1,5 °C). B kanaze Terioro Bo3ayxa OH JIOJDKEH OBITh IMOJIOTPET B Kajopudepe
BTOPOI'O MOJOTPEBA 110 I, KOTOpasi onpenessieTcs U3 CASAYIOIero YpaBHEeHUS TeM-
JIOBOTO OajaHca:

OXJl ~ OXJl

Lmtm + L 4 = ZL”P[t”P !
1 i

rae anl_ - KOJINYECTBO MPUTOYHOTO BO3AYyXa B IMOMELICHUH, M/ g tnpi -

TeMIlepaTypa MPUTOKa COOTBETCTBYIOIIETO MOMEILIEHUS, KOTOpas paBHa TemIepa-
Type CMECHU OXJIAXACHHOTO U TEIJIOBOrO Bo3ayxa (B KypcoBOil paboTe JomycKaeT-
Csl HE YYUTHIBaTh HEIUIOTHOCTh CMECHUTEINSI, KOTOPbIM B MOJIOKEHUS 3aKPBITOTO Ha
MIPOXOJI TEMJIOTO BO3/[yXa YaCTUIHO MPOIYCKAET ETO, M MOITOMY BCETA tnp . > toxs).

Tak kak B KOMIUIEKT CEKIIUM TUIIOBOTO KOHJUIIMOHEPA BXOJUT KOHKPETHBIN
BEHTWJISITOP, B KypPCOBOM pabOTe HYXHO MPOBEPUTH, OOCCIEUYUT JIU BEHTHIISTOP

KOHJIUIIMOHEepa npu L, motpedHoe naBnenue Py, KOTOpoe paBHO:
P, =LWR(B+Z),, + AP, + LIRS+ Z),
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rne (Rep+2)
COOTBETCTBEHHO IPUTOYHBIX M BBITSUKHBIX KaHAJoB, I1a; S"Ap - cyMMapHbIe 110-

(RCPB + Z), - CYMMApHBIC IIOTCPU NABJIICHUA Ha ydaCTKax

np >
TEpU JaBJICHHS B CEKIIUAX KOHAUIIMOHEpA U ToBoIYMKax, [la.
11. ABTOMaTH4ecKoe peryupoBaHue MUKPOKJINMATa MOMEICHUH
11.1. 3agaun cucteM aBTOMaTUYECKOIO PETYIMPOBAHHUS

3amauell cUCTEMbl aBTOMATHYECKOIO PETYJMPOBAHUS SIBIIAECTCA IMOJAECpHKa-
HUE MapaMeTpPOB BHYTPEHHETO BO3JyXa B 33JaHHBIX MHTEpBajax MpHU JIFOOBIX H3-
MEHEHHAX IapaMeTpPOB HAPYKHOTO BO3yX€ B TEIUIbIM, XOJOAHBIM U MEPEXOIHBIN
NEPHUOJIbI roAa.

Kak u3BeCTHO, peryjaupoBaHUE MOXKET OBbITh KaueCTBEHHBIM U KOJIAYE-
CTBEHHBIM.

KonndecTBEHHOE PETYIMPOBAHUE 3aKIIOYAETCS B U3MEHEHUM KOJMYECTBA
IPUTOYHOTO BO3/1yXa B 3aBUCHMOCTH OT U3MEHEHUS TEIJIO- U BJIArou30bITKOB IO-
MELIEHUH IPU COXPAHEHUH [TapaMeTPOB MIPUTOYHOTO BO3AYyXa MOCTOSSHHBIMU. Of-
HAKO KOJHMYECTBEHHOE PEryJupOBaHUE TPeOyeT yCTPOWCTBA IPOMO3JIKUX Kamep
MOCTOSTHHOTO CTaTUYECKOTO JAABJICHUS U BBI3bIBAET HEYCTOWUYMBBIA PEXKUM PaOOTHI
BO3JYXOBOJOB U BeHTWsATOpa. B cucremax KB Haubombinee pacnpocTpaHeHue
MOJIYYHJIO KaYECTBEHHOE PETYJIMPOBAHUE.

KauecTBeHHOE peryiMpoBaHUi 3aKIIOYaeTCsd B TOM, YTO MPU W3MEHEHUU
KOJIMYECTBA TEIUIa W BJard, BBIIEISIOMIMXCS B MOMEIIEHUH, TPOU3BOJIUTCA COOT-
BETCTBYIOILIEE M3MEHEHUE NapaMeTpoB IMPUTOYHOTO BO3[yXa IMPU COXPaHEHUS
HEU3MEHHOTO €ro KOJIMYECTBA.

11.2. PerynupoBaHue TemnepaTypbl BO31yXa BHYTPU TOMELIECHUN
IIPY KAYECTBEHHOM peryaupoBanuu KB

[Tpu n3MeHeHNH TEMTON30bITKOB B IOMELIEHUH HYKHO TaK M3MEHUTH Iapa-
METpbI MPUTOYHOTO Bo3ayxa npu Gy, = CONSt, yToOBI TEMIEpaTypa B MOMEIICHUN
OCTaJIaCh MOCTOSTHHOM:

e
np
npu t; = const, G, = const u Q, # const, t,, # const.

N3menenue t,, nocruraercss U3MEHEHUEM TEIUIOOTAAaYHM HarpeBareliieil min
WU3MEHEHHEM COOTHOIICHHSI CMEIIMBAEMBIX KOJIWYECTB BO3IyXa. ABTOMATHUECKU
3TO OCYIIECTBIIACTCS MMyTEM BO3JACUCTBUS JaTYMKA TEMIIEPATyphl, YCTAHOBICHHOTO
B TIOMEIICHUU M HACTPOCHHOTO Ha 1, ( MM HHTEpBaHI ;).

B oano3onanpHbix cucremax KB gaTumk Temreparypbl BO3IECHCTBYET Ha
Kasopudep CeKIUu BTOPOTO MoJorpeBa (Mpu TeX cxemax oOpaboTKH, T/Ie 3Ta CEK-
Usl IPUMEHSIETCs), TOUYHEee JaTYMK BO3JIEHCTBYET HAa MEXaHU3M, KOTOPbI MEHSET
KOJIMYECTBO WJIM TMapaMeTphbl TEIUIOHOCUTEINSI, MOJBOAMMOIO K CEKIMH BTOPOIO
nojiorpesa (WM Ha CABOCHHbIE KJAlaH MO BO3/1yXYy, YCTAaHOBIICHHBIM Mepes] Cek-
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nuei). B 3aBUCHMOCTH OT MOJI0KEHHSI CABOCHHOIO KJanaHa MEHSAETCS KOJIMYECTBO
BO3]lyXa, MPOXOSIIET0 Yyepe3 KaIoprudep 1 MUMO HEro, T.e. MEHAETCs TeMI00TAa-
ya kajopudepa CeKIHUU.

B mHoro3onansHbIX cuctemMax KB ¢ moBomgunMkamu JaTYMKK TEMIIEpaTypa,
YCTAaHOBJICHHBIE B KaKJIOM KOHAUIUOHUPYEMOM IOMEIICHUH, PETYIUPYIOT TEIJIO-
OTJIayy JIOBOAYMKOB (KajmopudepoB), YCTAHOBJICHHBIX NEPE]l COOTBETCTBYIOIUMU
MTOMEIIECHUSIMU.

B MHOro 30HanbpHBIX IByXKaHaJIbHBIX cucTeMax KB matdumku temmneparypsl,
YCTAHOBJICHHBIE B Ka)KJIOM ITOMEILICHUH, BO3JCHCTBYIOT HA CMECUTEIbHBIE KJIala-
HbI, UI3MEHSS IMApaMETPbl IPUTOYHOTO BO3/1yXa, MOJABAEMOI0 B KAXKJI0€ IMOMEIIE-
HUE€ IIyTEM W3MEHEHMS COOTHOLIEHHs €r0 KOJIMYECTBA U3 KAHAJIOB XOJOIHOIO H
TEIUIOrO BO3AyXa.

B kOMOWMHUPOBAaHHBIX CXeMaX NAaTYUKH TEMIIepaTyphbl B MOMEIICHUH BO3-
NEHCTBYIOT Ha pabOTy HarpeBaTesisi MECTHOIO KOHAUIIMOHEPA.

B cxemax KB, rie poiab J0BOJYHMKOB B 3MMHEE BPEMS BBIIIOJHSIOT CUCTEMBI
OTOIUICHHUS], TATYMK TEMIIEPATypbl, YCTAHOBICHHBIN B OJHOM M3 XapaKTEPHBIX IO-
MEIICHU, peryupyer paboTy CEKIIMH BTOPOro MOJ0rpeBa, Kak B OJJHO30HAJIbHBIX
cucrtemax KB. B apyrux nomemeHusx B JETHUHI MIEPUOJ TEMIIEPATYpa HE PEryJIu-
pyercs, a yCTaHaBJIMBAETCA KakK Obl B 3aBUCUMOCTH OT T€X YCJIOBUHM, KOTOPBIE BO3-
HUKAIOT B MOMEILIECHHUH, 1€ pa3menieH gatuyuk. OQHaKko, yYUThIBask TO, YTO TaKas
CUCTEMA MOKET MPUMEHATHCS, KaK ObLIO CKa3aHO paHee, TOJIBKO MPH YCIOBUH, YTO
TEIJION30BITKH BO BCEX MOMELIEHUSX MEHSIOTCS OJHOBPEMEHHO MPONOPLIUOHAIIb-
HO HAPYKHOM TemIepaType U TemIepaTypa B NOMEUIEHUAX 3aJaHa WHTEPBAJIOM,
TaKO€ PETYJIMPOBAHNE MOYKET OKA3aThCsS BIOJIHE YIOBJIECTBOPUTEIbHBIM. B 3uMHuUI
NEepPUOJ JAaTYUK, YCTAHOBIICHHBIA B OJHOM MOMEILEHUHU, YIPABISIET pabOTONU CEK-
LIMA BTOPOTO MOJOTPEBA, a4 NATYUKU TEMIIEPATYPHI, YCTAHOBJIEHHBIE BO BCEX IPO-
YUX TOMEILIEHUX, PETYIUPYIOT TEIUIO0Tauy HarpeBaTesIbHbIX TPHUOOPOB.

11.3. PerynupoBanue BIaKHOCTH BO3/1yXa BHYTPU TOMELIECHUS

[Tpu m3MeHeHnH BIArou30BITKOB B MOMEIICHUU HYKHO U3MEHSTh BIAroco-
JepKaHUE MPUTOYHOrO BO3AyXa. JTO aBTOMATUYECKU OCYILIECTBIISIETCS BO3EH-
CTBHMEM JaT4YHMKa BIAKHOCTH, YCTAHOBJICHHOTO B IMOMEIIEHUH, HA pabOTy KaMOpPHI
OpOIUIEHUS WU APYTOM CeKIMU KOHJUIMOHEPa, B KOTOPOUM MEHSIETCSl BJIArocoiep-
YKaHHUE BO3/yXa MPHU ero o0padoTKe.

Paznuuaror Tpu crnocoba peryiupoBaHUsl BIIArOCOJAEPKAHMS MPUTOYHOTO
BO3JlyXa:

* PETryJIMpPOBaHUE KaMepOW OpOIIEHUS, KOT/Ia HAPY>KHBIA BO3IYX, (WJIH €ro
CMECh C YXOJSIIMM) JOBOJUTCS B MOKPOM Kamepe /10 mapamMeTpoB, OJU3KUX K Ta-
paMeTpaM TOYKH pOChl IPUTOYHOTO Bo3ayxa (B TexHuke KB Takoe perynupoBanue
Ha3bIBaeTcA Mo Touke pockl");

* peryaupoBaHue "BTOPOW pEeLUPKYsIUEn", KOraa Hapy>KHbIM BO3AYyX (WU
€r0 CMECh C YXOJSIINM) JOBOJUTCS B OPOCUTEIHHOM KaMepe JI0 TeMIIepaTyphl 00-
Jiee HU3KOM, 4ell TemrnepaTypa TOUKU POCHl IPUTOUYHOrO Bo3ayxa. [locie aToro on
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CMEMINBACTCS C YXOMSAIIAM BO3IYXOM B TaKOW MPOIOPIMH, YTOOBI HOBas CMECH
yMeJia BlIarocoiepKaHue NpUTOYHOTO BO3AyXa;

* perynupoBaHue "001yBOM OpPOCHTENILHON Kamephl', KOTJa 4acTh, HaApyX-
HOTO BO3/TyXa ( MJIM CMECH €ro C YXOJISAIIMM) JOBOJUTCS B MOKPOH Kamepe /10 TEM-
nepatypsl 0ojiee HU3KOM, 4YeM TeMIleparypa NPUTOYHOIO BO3/AyXa, 3aTEM CMEIIu-
BaeTcs ¢ HeoOpabOTaHHOM YaCThIO BO3/lyXa, MPOIYIIEHHOTO MO 0OBOJAHOMY KaHa-
Jy MUMO MOKpPOI Kamepbl B TaKOW MPOMOPIIUH, YTOOBI HOBasi CMECh UMeEJa BIIaro-
coJiep KaHue MPUTOYHOTO BO3/IyXa.

OpHako 11 MHOTHX ITOMEIIEHUH XapaKTePHO, YTO BIAKHOCTh B HUX 3a7aHa
3HAYMTEIHLHBIM HHTEPBAJIOM, a BIIATOM30BITKH ¢ TEUYCHUEM BPEMEHU HE MEHSIIOTCS
VI MEHSIIOTCS OYCHb HE3HAYUTEILHO W TMPH PEryIUPOBAHUHM dTUM HU3MEHEHHEM
MOXHO TIpeHeOpeub. [Ji1 MPUTOYHOrO BO3IyXa XapaKTepHBI B 3TOM cirydae Oy, =
Const 1 MOCTOSTHHASI TOYKA POCHI, & 3HAYUT, MOCTOSTHHOE TMOJI0KeHne Touku 0, xa-
paKkTepu3yIollel COCTOSTHUE BO3/yXa Tociie kamepbl oporieHus (@o = 90...95 %,
do =np):

w =d, — GKHP; apu d = const, W = const, G = const mmeeM d = const.

Tennviti nepuod. JIns obecrieueHust MOCTOSTHCTBA TOUKK O B TEIUIBIA TIEPHO]T
B CXE€MaXxX C OJHOM PEUUPKYJSALHMEN U NPIMOTOYHOU 32 KAMEpPOM OpPOIIEHHUS yCTa-
HABJIMBAIOT JATUYUK TEMIEPATyphbl, KOTOPBIA BO3JEHCTBYET HAa CMECUTEh BOJIBI,
noaaBaeMoit B popcyHouHyro kamepy. CMecuTesnb, MEHSISI COOTHOIIIEHUE CMEIIIU-
BAaE€MbIX KOJUYECTB BOJIbI, IPOIICAIICH XOIOIUIBHYIO YCTAaHOBKY, U BOJIbI, B3SITOMN
U3 TOJJI0OHA, U3MEHSET HAadaJbHYI0 TEMIEPaTypy BOJbI COOTBETCTBEHHO BO3HUK-
[IUM YCJIOBUSIM.

Xonoouwiii_ nepuod. JIns obecredeHrus MOCTOSHCTBA TOUKHA () B XOJIOJHBIM
MEPUOJT JATYUK TEMIIEPaTyphl MOXKHO YCTAaHOBUTH HE 3a KaMepOil OpOIICHHUS, a B
MIOJ/IJTOHE, HACTPOUB €r0 HA TEeMIEPaTypy BOABI B MoA0He. OOBICHICTCS 3TO TEM,
YTO B XOJIOJHBIN TIEPHO] IPUMEHICTCS aanabaTHBIN MPOIECC, MMEIOIITUI OTpee-
JeHHoe HanpasiieHue B |-d-guarpamme. Yepes oHy TOUKY MOKHO MPOBECTH TOJb-
KO oauH amuabatHeiii mporecc (I = const), moatomy npu moctosiHHOM Touke O B
TEUCHHUE XOJIOAHOTO TIePHO/Ia KOHEYHAsI TeMITepaTypa Boja B MOAAO0HE tw, TOIDKHA
OBITh OCTOSTHHOM. Tak Kak TaT4YuK TEMIIEPATyPhl, YCTAHOBJICHHBIM B BOJAC JyUIIe
U ObICTpee pearupyeT Ha BCE M3MEHEHHS, TO palldOHAJbHEE TIe 3TO BO3MOXHO,
yCTaHaBJIMBATh €r0 HE B BO3AYIITHOU Cpeie, a B BOJIE.

B mnpsmorouHoit cxeme oO0paOOTKM BO3AyXa YKa3aHHBIM JAaTYUK BO3JIEH-
CTBYET Ha Kajopudep MepBOTro MOJ0TrpeBa TAKUM 00pa3oM, YTO TOYKH, COOTBET-
CTBYIOIIME COCTOSHHUSIM BO3/yXa IoOcie Kajgopudepa mepBoro mojaorpena (mepe-

d’

MEHHBIC B TEUCHHE XOJIOJHOTO NIepHo/Ia), JexkaT 1a aguadare Jg( = const.

B cxeMe ¢ o1HON peUUpKYJSIIUEN AaTYUMK BO3ACHCTBYET BHAYajle Ha Kajo-
pudep mepBoro mojorpeBa npu MoCcTosHHOM cooTHomenuu G, /G, a koraa Kao-
pudep OTKIIIoUaeTCs, - Ha COJOKUPOBAHHBIC MEXTY COOOM KIIalaHbl, YyCTAaHOBJICH-
HbIC Ha KaHaJe HapY>KHOTO BO3/yXa W PEIMPKYJISIMOHHOM KaHase. Takum oOpa-
30M, B O3TOW CXEME pEryJupOBaHHE OCYUIECTBIIECTCS CHayalla yMEHBIICHHEM
Harpy3ku Kayopudepa (mpu MOBBIICHUU HAPY>KHON TeMIIepaTyphl), a 3aT€M COOT-
HOIICHUEM PEIUPKYIISIIHOHHOTO U HapykHOTro Bo3ayxa mpu (G, + G,) = const.
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IIpy MOJI0/kKEHMH HAPYKHOM TOYKHM Ha anuabare J, = CONst xamopudep or-

Kkiroyaetcs. Haumnast ¢ 3Toi TOUKH, HY’)KHO MEPEXOAUTh Ha JETHUM peXUM padOThI
KOHJUIIMOHEPA, T.€. OCYIIECTBIIATH MOJIUTPONHBIA MPOLIECC B KaMEpPE OPOLIEHUS,
IPUMEHSS XOJOAWIBHYIO OCTaHOBKY. OAHAKO cieayeT MMEThb B BUIY, UTO NpHU
KOHJULMOHUPOBAHUH BO3JyXa B I'PAXKJAHCKHUX 3/IaHHUSIX BO3MOYKHO INPHUMEHEHHUE
NEPEXOAHOT0 PeKUMA. J{HS IEpPEeXOAHOr0 peKUMa XapaKTEPHO IPUMEHEHUE aIna-
0aTHOTO Mpolecca (Kak 3UMOM) U OTKIIIOYEHHE Kajopudepa MepBOro Mmojaorpena
(xax netom). Touka O B mepexoaHbIi TEPUO IIaBaeT Mexay Toukamu 0T u 0%,
PerynupoBanue temrepaTypsl U BIa)KHOCTH B 3TOT NEPHUOJ B MOMELIEHUU OCY-
IIECTBIISICTCS JAaTYMKAMM TEMIEpPATyphl U JAaTYUKOM BIAXKHOCTH, YCTAHOBJICHHBI-

MU B IOMELIEHMH M HACTPOECHHBIMU Ha MHTepBan Temmepatyp (t! - t*) u uarep-

BaJl BIAXKHOCTU. DTU JATYUKH PETYIUPYIOT paboTy KamopudepoB BTOPOro mojo-
rpeBa TakK, YTO TOYKH, COOTBETCTBYIOIIME COCTOSTHUSIM BHYTPEHHETO BO3yXa, Jie-
’KaT B 3a/IaHHOM 00JIaCTH apaMeTPOB BHYTPEHHETO BO3AYyXa.

B MHOrO30HaNbHBIX CUCTEMaX, KaK MPaBUJIO, HUKAKMX OCOOEHHOCTEH pery-
JIMPOBAHMS BIAKHOCTU B CPABHEHUU C OJTHO30HAJIBHBIMU CUCTEMAMH HET.

[Tpu pa3paboTke aBTOMaTHueckoro perynuposanus cuctem KB npu kypco-
BOM IIPOEKTHPOBAHUU CTYJEHT JOJKEH pa3pabdoTaTh TEXHOJIOTHUECKYIO CXEMY pe-
I'YJIUpPOBaHUS, T.€. YKa3aTh HA CXEME yCIOBHBIMU O0O3HAUEHUSIMU MECTA YCTAHOB-
KU JJaTYUKOB U CBSI3U UX C TEMHU UCIOJHUTEIbHBIMA MEXaHU3MaMu, paboToil KOTO-
PBIX 3TU JATYUKU YNPABIAIOT. VICTIONHUTEIbHBIE MEXaHU3Mbl MOXKHO 0003HAYUTh
Ml, M2 nT.AO.

B mosicautenbHO# 3anmucke Ha |-d-muarpamme TOMKHBI OBITH M300pasKEeHBI
30Hbl PACYETHBIX MapaMETPOB BHYTPEHHErO0 M HAPY>KHOTO BO3AyXa U IPOLIECCHI
pEeryianpoBaHus pabOThl T€X WJIM MHBIX CEKIUI MPHU PACYETHBIX U IPOMEKYTOUHBIX
napaMerpax Hapy»KHOI'O BO31yXa.
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IIpunoxenue 1

Ne Haumeno- Teo- Bapo- IMapamerpsr A IMapamerps b ticps lep, toporn, | Zor
. BaHUE rpadu- MeTpH- Tewm- Yaenn Cko- | Temmne- Ynens- Cko-

I IIYHKTa yeckas 4ecKoe nepa- Hasi poct | patypa Has poct

LIHPO- JaBiie- Typa 9H- b BO3y- | OSHTalb- b
Ta, HHE, BO3/LY- Tallb- BET- xa, nus, BET- °C Br/m °C
xa, nusi, pa, °C kJIx/Kr pa, 2
°c.1I. rlla °C kJDx/kr | M/c Mm/c
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 | Aumnck 56 970 22,6 49 32 -41 -41 1 14,7 327 -7,6 | 237
2 | bapnayn 52 990 239 51,9 1 -39 -38,9 2 15,7 329 -7,7 | 221
3 | Bwmiick 52 970 24,2 51,1 31 -38 -38,1 31 16,1 329 -7,8 | 222
4 | Bparck 56 970 22,5 49 1 -43 -43,1 2 15,0 327 -8,6 | 249
5 | Bmagumup 56 990 21,4 49,4 33 -28 -27,8 3,5 14,9 327 -3,5 | 213
6 | Bomorma 48 990 21,1 50,2 1 -31 -30,6 52 14,7 328 4,1 | 231
7 | Boponex 52 990 24,2 52,3 3,3 -26 -25,3 57 14,9 329 -3,1 | 196
8 | Exarepun- 56 970 20,7 48,1 4 -35 -34,6 52 13,9 327 -6,0 | 230
Oypr
9 | Enmceiick 60 990 22,3 48,1 1 -46 -46,3 2 15,3 319 -9,6 | 245
10 | UBanoBo 56 990 22,2 49,8 2,8 -29 -28,6 3,6 14,9 327 -39 | 219
11 | Wmmmck 56 990 23,1 494 1 -45 -45,2 1 14,4 327 -11 255
12 | Kazaub 56 990 22,8 51,1 3.8 -32 -31,7 4 14,9 327 -52 | 215
13 | Kemeposo 56 990 21,8 50,2 1 -39 -38,9 3,2 15,4 327 -83 | 231
14 | Kupos 60 990 20,9 50,7 4 -33 -32,6 54 14,0 319 -83 | 231
15 | Kyprau 56 990 23,6 51,1 32 -37 -36,9 5,2 14,3 327 -7,7 | 216
16 | Kypck 52 970 22,9 51 35 -26 -25 6,3 15,0 329 -2,4 | 198
17 | Koibin 52 950 24 48,6 1 -48 -48,1 1 12,8 329 -15 225
18 | Jlumerx 52 990 24,4 50,2 41 -27 -26,5 54 15,1 329 -3,4 | 202
19 | Yemstbunck 56 990 22,8 48,1 32 -34 -33,5 4.8 14,3 327 -6,5 | 218
20 | MapuuHck 56 990 23,2 50,2 1 -40 -39,9 2,2 15,4 327 -7,7 | 235
21 | MuHycHHCK 52 970 24 51,1 1 -40 -40,3 1 15,3 329 -8,8 225
22 | Mocksa 56 990 22,3 49,4 1 -26 -25,3 4 14,7 327 -3,1 | 214
23 | Hosocn- 56 990 22,7 50,2 1 -39 -38,9 2,7 157 327 -8,7 | 230
OHpcK

24 | Omck 56 990 22,4 49,4 3,7 -37 -36,8 5 14,3 327 -84 | 221
25 | Open 52 990 231 49,8 39 -26 -25,3 15,0 329 -2,7 | 205
26 | IlaBmomap 52 990 23,6 51,5 1 -37 -36,8 4 14,3 329 -8,7 | 206
27 | Ilensa 52 990 23,8 51,1 1 -29 -28,8 3,8 14,9 329 -4,5 | 207
28 | Pszanp 56 990 22,8 49,8 4,1 -27 -26,8 3 15,2 327 -3,5 | 208
29 | Camapa 52 990 24,3 52,8 3,2 -30 -29,8 5 14,6 329 -5,2 | 203
30 | TamboB 52 990 245 52,3 2,8 -28 -27,8 3 15,1 329 -3,7 | 201
31 | Tyna 56 990 22,2 50,2 34 -27 -26,6 3 15,0 327 -3,0 | 207
32 | TiomeHb 56 990 22,4 51,5 1 -37 -37,2 4,6 14,5 327 -7,2 | 225
33 | Vman-Yp 52 930 23,7 49,8 1 -37 -37,1 3 14,2 329 -10,4 | 237
34 | Yoa 56 990 23,4 50,7 1 -35 -34,5 42 15,1 327 -59 | 213
35 | Xabaposck 48 990 24,1 60,7 4,6 -31 -30,8 6,8 19,6 328 -9,3 | 211
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[Tpunoxenue 2
OnTuManbHble HOPMbI TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH U CKOPOCTH
JBUKEHMSI BO3/lyXa B 00CITYKUBAEMOU 30HE )KUJIbIX, OOIIECTBEHHBIX,
U aIMUHUCTPATUBHO-OBITOBBIX TOMEIIEHUSIX

Ha3znauenue [Tepuon rona Temnepa- OtHocutenbHas | CKOpOCTh
MTOMEIICHUS Typa BJIQYKHOCTD JIBIKCHHUSI
BO3/1yXa, BO31aYXa, %, BO3/1yXa,
°C He 0oliee Mm/c,
He Oouee
Kuoe, Terutsii 20-22 60 - 30 0,2
0OIIIECTBEHHOE, 23 -25 60 - 30 0,3
AIMUHUCTPATUBHO | XOJIOIHBII 20 - 22 45 - 30 0,2
-OBITOBOE U TIEPEXO/IHBIC YCTIOBHS




