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10. Pa3zpaboTka MpUHIMIIHATIBHON CXEMBI aBTOMATHYECKOTO PETyIMpoBaHus paboThl cuctemMbl KB
I'pagpuueckan ywacmeo

1.ITnans! ¥ pa3pessl (wiu GparMeHThl) 3JaHMs ¢ HAHECEHHEM Ha HUX BO3JYXOBOJIOB, 000py10Ba-
HUS U YCTPONCTB MPUTOUYHBIX U BBITSXKHBIX CUCTEM
2.MoHTaxxHas cxeMa BO3/1yX0oBoJI0B. [li1an u pa3zpe3 KOHAUIIMOHEpa

Bubnuozpagpuueckuii cnucok numepamypoi

OcHoBHOI

1. BorocnoBckuit B.H. CtpoutenbHas Teriodusmnka (Teruopu3nieckue OCHOBBI OTOILIE-
HUS, BEHTIWISLIMYA U KOHIUIIMOHUPOBAaHUS BO3ayXa: yueOHuk s By3oB / B.H.borociosckuii. —
3-e u3n. — CII6. : ABok CeBepo-3anan, 2006. — 400c. — (MHxeHepHBIE CUCTEMBI 3IaHUN). —
bubmuorp. B konme kH. — ISBN 5-902146-10-0/B nep./: 180.00.

2. AnanbeB B.A. CuctemMbl BEHTHIISIIUU U KOHIAWIIMOHUPOBAHUS BO3ayxa. (y4eb. moco-
oue/AnanbeB B.A., banyesa B.I1., Mypamiko B.I1. — HoBas pen. — M.: EBpokiiumar, 2008. — 504c.
: un. — (bubnmuoreka knumartexauka). — ISBN 5-94836-171-0 /B nep./: 1275. 00.

3. BenTwisinus, KOHAUIIMOHUPOBAHUE M OYMCTKA BO3JyXa Ha MPEINPUITHUSIX MHUIIEBON
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3agaHve MpUHSIT
3aganue BeLIAI
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Hacrosmue yka3zanus o KypCcOBOMY MPOEKTHUPOBAHUIO KOHIAMIIMOHHUPOBA-
HUS BO3yXa pa3paboTaHO B COOTBETCTBUHM C Mporpammoi kypca "Konauimonupo-
BaHME BO3/yXa M X0JIoAocHa0keHue" 1 cTyAeHTOB crieninanbHocT 270109 «Ten-
JIOTa30CHA0KEHNE U BEHTUJIAIUS TOPHO-CTPOUTEIBHOTO (DaKyIbTETA.

B ykazaHusx KpaTKO CHCTEMAaTHU3UPOBAH MaTepHasl, HEOOXOIUMBINA ISl BbI-
MOJTHEHHUS KypPCOBOT'O MPOEKTa M0 KOHAUIIMOHUPOBAHUIO MUKPOKJIMMATA.

KypcoBoii poeKT SIBAsIETCS YaCThl0 KOMIUIEKCHOTO MPOEKTA MO0 BEHTUIISIIUU
rpaxkaadHckoro 3aanusi. CoryiacHO 3aJlaHUI0 Ha KYpCOBOW MPOEKT CTYJICHT JOJIKEH
JUIS. OTHOTO WJIM HECKOJIBKUX MOMENICHUM, /ISl KOTOPBIX B KYPCOBOM IPOEKTE 3a-
MIPOCKTUPOBAaHA OOIICOOMEHHAsT BEHTUJISINSA, pa3padoTaTh OJHO30HAIBHYIO WITH
MHOT'030HAJIBHYIO CUCTEMY KOHJIUIIMOHUPOBAHUS BO3/IyXa.

B maHHBIX METOIMYECKUX YKa3aHUSIX yAENICTCS BHUMAHHUE JIUIIb OCOOCHHO-
CTSIM IIPOCKTUPOBAHMS KOHJAMITMOHUPOBAHHUS BO3JyXa IO CPABHEHHUIO C OOBIYHOMU
00111600MEHHON BEHTUJIALIMEH, KOTOPBhIE UMEIOT MECTO MPH pa3pabOTKe CIICTYIOMINX
BOIIPOCOB:

BBIOOD pacyeTHBIX MapaMETPOB BHYTPEHHETO M HAPY)KHOT'O BO3/yXa;

pacuer Bo3ayx000MeHa OMEIICHU;

pacudeT pacnpeaeaeHus BO3AyXa B IOMEIICHUY;

pacuer MmpoIeccoB 00pabOTKH BO3IyXa;

pa3paboTka CXeMbl aBTOMATUYECKOTO PEryJUPOBAHUSI CUCTEMbI KOHIUIIMO-
HUPOBaHUS BO3/yXa.

[To npyrum Bompocam, B 4aCTHOCTH, IO BOIIPOCAM KOHCTPYUPOBAHUS U a3PO-
JMHAMUYECKOI0 pacdyeTa CHCTEM CJIEyeT PYKOBOJICTBOBATHCS METOJIMUYECKUMU
YKa3aHUSIMU IO BEHTWISLIMYU TPAXKIAHCKOTO 3/1aHUSI.

1. OO01He mMoNI0KEHUS

B npakTuke npoeKTUpOBAHUS BEHTWIALINY MIOMEIIEHUI OCHOBHBIMH OTJIUYH-
SIMH KOHJTUIIMOHUPOBAHMS BO3/IyXa OT OOBIYHON BEHTUIISIIIUU SBJISIETCS O0JIee CTPO-
roe noJJep>KaHue 3aJaHHbIX MapaMEeTPOB MUKPOKIMMATa U YUCTOTHI BO3AyXa.

Tak Kak KOHAUIIMOHUPOBAHUE BO3yXa TpeOyeT 00jiee JOPOTroro BEHTUIISIIN-
OHHOT'O 000PY/IOBaHUS U CUCTEM aBTOMATUYECKOTO PETYJIMPOBAHMS IO CPABHEHUIO
c 00111e00MEHHOM BEHTUJISALIMEH, €r0 MPUMEHEHNE B IPOCKTE TOIKHO OBITH 000CHO-
eéano. B coorBercTtBum co CII 60.13330.2012 xoHAMIIMOHUpPOBaHKE BO3AYyXa Clle-
JyeT TPUHUMATD:

— JIJ1s1 0OecrieYeHus mapaMeTPOB MUKPOKJIMMATa U YUCTOTHI BO3/lyXa, TPeOy-
€MBIX JIJISl TEXHOJIOTHYECKOTO MPOoIecca Mo 3a/IaHUI0 Ha TPOCKTUPOBAHKE,; TIPH IKO-
HOMHUYECKOM OOOCHOBAaHHMHM WJIM B COOTBETCTBHM C TPEOOBAHUSMHU CIICIIHATBHBIX
HOPMAaTUBHBIX JOKYMEHTOB;

— i 00ecTieueHHsI MapaMeTPOB MUKPOKIMMATa B TIpeiesiax ONTUMAIbHBIX
HOPM (BCEX WJIM OTJIETbHBIX apaMEeTPOB) MO 3aJJaHUI0 HA TPOCKTUPOBAHME;

— s obecrieueHrs HeOOXOAUMBIX TTApaMETPOB MUKPOKIUMATa B Tpeeax
JIOTTYCTUMBIX HOPM, KOT/1a OHH HE MOTYT OBITh 00€CTICUCHBI BEHTHIISIITUEH B TETUIBIH
nepuoJI roja 6e3 MpUMEHEHHUsT UCKYCCTBEHHOTO OXJIAXICHHS BO3TyXa.
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KonmuimonnpoBanne OBITOBHIMU KOHAMIIMOHEPAMHU JIOMYCKACTCA TPEIy-
cMaTpuBath (Ipu 00OCHOBAHUH) B OT/ICTHHBIX TTOMEIICHHSIX B paliOHaX ¢ paCYETHOM
TeMIiepaTypoi HapykHoro Bo3nyxa 25°C u Bsiie (nmapamerpsl b). Konaumuonupo-
BaHUE TapaMeTPOB MUKPOKJIMMATA, OOECIICUNBAIOIEE ONTHMATbHBIC TapaMeTphl
BHYTPEHHETO BO3/yXa, YCTAHOBJICHHBIC CAaHUTAPHBIMH HOPMaMH, MPUHITO Ha3bI-
BaTh KOMGHOPMHbIMU.

Texnonoecuueckumu Ha3bIBAIOT KOHIUITMOHUPOBAHUE BO3/IyXa, 00CCIIEUNBaI0-
mee mapaMeTpbl BHYTPEHHETO BO3/yXa, YCTAHOBJICHHBIC TPEOOBAHHMSIMU TEXHOJIO-
THYECKOro Impolecca.

2. BriOop pacyeTHBIX NapaMETPOB BHYTPEHHETO U HAPY>KHOT'O BO3AyXa

[TapameTpbl BHYyTPEHHETO BO3AyXa MPUHUMAIOTCSI B 3aBUCUMOCTH OT Ha3Ha-
YEHUs KOHAUIIMOHUPOBAHUS BO30yXa:

MIPU TEXHOJIOTUYECKOM KOHAUIIMOHUPOBAHUU — IO 33JJaHUI0 TEXHOJIOTOB;

npu KoM(popTHOM - onTuMabHbIe B cooTBeTcTBUHM ¢ ['OCTomMm [6] u CIT[12].

OnTuManabHbIe METEOPOJIOTHYECKUE YCIOBHS BHYTPH MOMEIIEHUH (B 00CTy-
YKUBaeMoM 30He) 3a71at0Tcsa HopMamu [ 12] maTepBanom BenuuuH. [Ipu onpeaenenuu
TEIJIOBOro OajlaHca W MOTPEOHOT0 BO3AyXOOOMEHA 3a pacueTHbIE TEMIEPATypy U
OTHOCHUTEJIBHYIO BJIAXXHOCTh BO3JyXa CJIEAYET MPUHHUMATh JJISI TEIUIOrO MEepUoja
rojla Maxkcumanibhsle U i1 XOJIOJHOTO MEepPUoJia MUHUMAIbHbIE U3 ONTUMAIIbHBIX
HOPM.

B Tteruibiil nepuop rona pe3kas pazHULA MEXIY TEMIIEPATYPOd BHYTPEHHETO U
Hape3HOro BO3/yXa BbI3bIBAET NUCKOM(POPTHOE CAMOUYYBCTBUE YEJIOBEKA U MOKET
MPUBECTH K MPOCTYAHBIM 3a00JieBaHUsIM. [109TOMY B MECTHOCTSIX C paC4eTHOM TeM-
nepaTypor Hapy»KHOI'0 BO3/lyXa B TEIUIbIM nepuoa roaa no napamerpam b 30° C u
OoJiee TeMIiepaTypy BO3ayxa B MOMEIICHUH ciieayeT npuHuMarth Ha 0,4 © C BeIe
ykazaHHoi B 'OCT 30494 u I'OCT 12.1.005 Ha xakablil rpayc MPEBBIICHUS TEM-
nepaTypbl HApy»KHOT0 BO3ayxa cBepx temmepatypsl 30° C, yBenuunBas Takxke co-
OTBETCTBEHHO CKOPOCTH JIBIKEHMsI BO3yXxa Ha 0,1 M/Cc Ha Kaxabli Tpaayc MpeBbI-
HIEHUA TeMIEPATypPhbl HAPYKHOTO Bo3Ayxa. [Ipy 3ToM CKOpPOCTh IBUKEHHUS BO3AyXa
B MTOMENICHUSIX B YKa3aHHBIX YCIOBUSIX JOJKHA ObITh HE O0mee 0,5 m/c. PacueTHbie
napaMeTpbl BHYTPEHHETO BO3ayXa npuHuMarotcs mo [5] wim mo [[Ipunoxenuio 2]
METOJIMYECKUX YKa3aHUM.

[TapameTpbl MUKpOKJIMMATa UM OJIMH W3 MapamMeTPOB JOIMYCKAETCs MPUHU-
MaTh B Tpejeax JOMYCTUMBIX HOPM BMECTO ONTHUMAJIbHBIX MPU COTJIACOBAHUM C
opranamu ['occansnuanaazopa Poccuu u o 3agaHuio 3aKkazyuka.

PacuetHble mapaMeTpbl HapY>KHOTO BO3yXa IS KUJIBIX, OOIIECTBEHHBIX,
aJIMUHUCTPATUBHO-OBITOBBIX M MPOU3BOJCTBEHHBIX MOMEUIEHU corjacHo m. 5.13
CII 60.13330.2012 cnenyet npuHUMATh:

napaMeTpel b — [uist cuCTeEM OTOIJIEHUsI, BEHTWISIIUY U BO3IYIIHOTO JTyIIH-
pOBaHUs JJisl XOJIOJAHOTO MEpUOa ToJla, a TAKKE JJIsl CUCTEM KOHIUIIMOHUPOBAHUS
JUJISL TETIJIOTO U XOJIOAHOTO MEPUOIOB roja.

PacueTHble mapamMeTpsl HApyKHOTO BO3yXa MPUHUMAIOTCS 1Mo [14].



3. TemtoBo¥ OalaHC IMTOMEILIEHUI

[Tpu mpoeKTUPOBaHUY KOHAWIIMOHUPOBAHUS BO3/IyXa B TEIJIOBOW OanaHc, Co-
CTaBJICHHBIN NIPU pacdyeTe OOBIYHON BEHTHIISIIUHU dTUX IIOMEIICHHM, CIIeAyeT BHECTH
CIICYIOIINE KOPPEKTUBHI:

* MEeNJIONOCMYNJIeHUsT OM COTHEYHOU paouayuu yepes ocmekieHue, pacciu-
MbIBAIOMCS AHATOSUYHO KAK U 8 KYPCOBOM NPOEKMme N0 8EHMUNAYUU SPANCOAHCKO2O
30aHus (cm. memod. ykasanus «Pacuem épednocmeiiy) , monvko ygeauuusas u ux

F
HA BeTUYUHY R_(t” —t,) , e0e F, Ry — coomeemcmeenno niowads u mepmuseckoe
0

COnpomusneHue OCmeKIeHus,

* MIOCTYIUICHHS] OT COJIHEUHOM pajMallui 4yepe3 MOKPBITUE (€CTU MOKPHITHE
Oecuep/lauHOe) ONPENIeNUTh MO TOM K€ METOAUKE, YTO U B KYPCOBOM IPOEKTE IO
BEHTWJIALIMY TPAXKIAHCKOTO 3/IaHUSI, ©3MEHUB B COOTBETCTBUU C U3MEHEHHUEM pac-
YETHBIX TeMueparyp ty u t;;

* TEIUIOMOCTYIUICHUSI OT UCKYCCTBEHHOTO OCBELICHHS, OT TEXHOJIOTUYECKOTO
000py10BaHUS U OT OCTHIBAIOIIICH ropsiueii MUIK pacCUUTaTh aHAJTOTUYHO, KaK U B
KYPCOBOM ITPOEKTE 110 BEHTUIISALINU IPAXKIAHCKOTO 30aHUS;

* TEIUIOBBIAECIICHHUS OT JIFOAECH ONIPEAECIIUTD 110 TOU K€ METOJIMKE, YTO U B Kyp-
COBOM IIPOEKTE 110 BEHTUISILIMU T'PAXKIAHCKOTO 3[1aHUsS, HO IIPYU HOBBIX 3HAYEHUSX
ts, U1 TEIUIOrO U XOJIOAHOIO MEPUOIOB I0/1a;

* B TEIJIOBOW OaJlaHC BKIIIOUUTH TEIJIONIOTEPH Yepe3 HapyKHBIE OTPaKICHUSI.

Teruionorepu yepe3 HapyKHbIE OTPAKICHUS PACCUUTHIBAIOTCS 110 METOAUKE,
OCBOCHHOM CTYJICHTOM IPHU MPOEKTUPOBAHUU OTOILICHHS 3JaHUS. TakK KaK B MmoMe-
HICHUSAX C KOHIWIIMOHUPOBAHUEM BO3yXa, KaK MPaBUJIO, OCYIIECTBIISIETCS UCKYC-
CTBEHHOE€ MPEBBIIICHUE BBITSHXKKU HaJl MPUTOKOM (TIOJIOP), MOTEPU TEIJIa HA WH-
GUIbTpalii0 HAPYKHOTO BO3/lyXa MOKHO HE YUYUTHIBATh. BiiaroBbijieneHus B mo-
MEIIIEHUH TaKXKE CIEAYET CKOPPEKTUPOBATH C YIETOM M3MEHEHUS PACUETHOM TEM-
MepaTypbl BHYTPEHHETO BO3IyXa.

4. BeiOOp cxeMbl IIEHTPATBLHOTO KOHAUITMOHUPOBAHUS BO3/IyXa

KonnuecTBo moTpeOHOro NpUTOYHOTO BO3/[yXa B KOHAUIIMOHUPYEMBIX IIOME-
LICHUAX, 3aBUCUT OT UMEIOIINXCS B HUX BPEAHOCTEN, X KOJMYECTBA, a4 TAKXKE OT
IPUHATHIX TAPaMETPOB BHYTPEHHEIO U PUTOYHOIO Bo3ayxa. IlapameTpsl ke npu-
TOYHOI'O BO3JlyXa ONPEIEISAIOTCS XapaKTEpOM IMOMELIEHUS, MECTOM IOJAa4u BO3-
JyXa, a TaKXKe MPUHITON CXeMOW KOHIMIUOHUpoBaHus Bo3ayxa (KB).

[To npuHLIMITY PAcTIONOKEHHSI KOHAUIIMOHEPA MO0 OTHOIIEHHUIO K OOCITYXUBa-
€MOMY TIOMEILIEHUIO CHUCTEMbl KOHIWIIMOHUPOBAHUS JIENSATCS HA MECTHBIE, IEH-
TpaJibHbIE U KOMOMHUPOBAHHbIE.

enTtpanbubie cucteMbl KB npumensitores 11st 00Cy ) KuBaHus 00JIbIINUX T10-
MEUIEHUH: TeaTPOB, 3aJI0B COOpaHMii, 00EIEHHBIX 3aJI0B peCTOPaHOB U T.N. KoHau-
LMOHEPHI IPU 3TOM pa3MENIaloT BHE 00CITYKMBAEMbIX TOMEUIEHUH.

Mectablie cuctembl KB MoryT o0ciayuBaTh HEOOIbIINE TOMEILIEHUs: pado-
Yyre KaOUHETBI, KHUJIble KOMHAThI, HOMEpa TOCTHHHUII U T.II.



HenocratkaMyu MECTHBIX CUCTEM SIBJISIFOTCS: TTOBBILICHHBIN 1IyM, CBS3aHHBIN
C paboTOM BEHTUIISTOPOB (U XOJOIUIBHBIX MAIIUH), 3aTPYAHUTEIIbHOCTH OOCTYXKH-
BaHUsI OOJIBIIIOTO YUCIA arperaTtoB, CPAaBHUTEILHO KOPOTKUMA CPOK CITYX OBl MECT-
HBIX KOHAUIMOHEPOB.

Cucrembl, KOTOpbIE 00CTYKUBAIOTCS OJTHOBPEMEHHO 1IEHTPATIbHBIMU U MECT-
HBIMHU KOHJUIIMOHEPAMH, HOCAT Ha3BaHHE KOMOMHUPOBAHHBIX UM CMEIIAHHBIX. B
OOJBIIMHCTBE CIIy4aeB TAKUE CUCTEMbI COCTOSIT U3 IIEHTPAIbHOTO KOHAUIIMOHEPA, B
KOTOPOM 00pabaThIBaeTCs HAPYKHBINA BO3yX B KOJUYECTBE, COOTBETCTBYIOIIEM Ca-
HUTAPHBIM HOPMAaM, U MECTHBIX KOHJUIIMOHEPOB-I0BOJYMKOB, YCTAHOBJICHHBIX B
o0CTy)KMBaeMbIX MOMeeHUsX. [[pUHIUTIB paOO0ThI, TAKMX CUCTEM HU3JIOKEHBI B pa-
oote [11]. Ilpu yctpoiictBe KB B 31anusix ¢ 00JbIIMM YHUCIOM KOHIUIIMOHUPYE-
MBIX ITIOMEILEHUM TTpu BeIOOpE cucTeMbl KB HE00X0AMMO YUUTHIBATh pa3auyue Tem-
JIOBBIX PEXKUMOB B OTACJBHBIX MOMEUICHUSIX. Pa3nuuHblil TEIUIOBOM pexuM (T.€.
pa3lIMyHbIC TEIUIOBbIE U30BITKH U WX W3MEHEHUE BO BPEMEHH) BO3HUKACT BCIE]-
CTBHE HEOJIMHAKOBOI'O PACIIOJIOKEHHUS MOMENIEHUS OTHOCUTEIIBHO CTOPOH CBETA,
pa3IMYHOM MHTEHCUBHOCTH COJHEYHOUW pagualvy U Pa3iIMyHbIX BHYTPEHHUX HC-
TOYHHMKOB TEIJIO- M BIIATOBBIJICICHUH (T.€. TEIUIOBIAXXHOCTHBIC MPOIECCHI, CaMO-
MIPOU3BOJIbHO BO3HUKAIOIINE B KaKJAOM IOMENIEHUH, Yallle BCETO HEOIMHAKOBHI HE
TOJBKO B TEUEHHUE I0a, HO JIayK€ MPU PACUETHBIX HAPYKHBIX METEOPOJIOTMYECKHUX
yclioBUsIX). B 3TOM citydae HyHO JIJIsl KaKJI0TO TTOMEIIEHUSI PEyCMOTPETH CBOIO
cucremy KB.

Jlydium pereHueM Jijisi OJTHOBPEMEHHOTO KOHAUITMOHUPOBAHUS BO3/TyXa He-
CKOJIBKMX MOMEIIIEHUH ¢ UCITOIb30BaHUEM OJTHOTO KOHAUITMOHEPA SABJISETCS IPUME-
HEHHE LIEHTPAJIbHBIX MHOTO30HAJIBHBIX CHUCTEM, KOTOPhIE MOTYT OOecIieunBaTh B
MOMEIIEHUSIX KaK OJJMHAKOBBIE, TaK U Pa3IMYHbIC MapaMeTphbl HE3aBUCUMO OT pa3-
JUYHBIX BHYTPEHHUX U BHEIIHUX YCIOBUM. MHOT030HAIBHBIE CHCTEMBI MOTYT OBITh
CJIEAYIOIINX BUAOB:

Cucmembl ¢ us3MeHeHueM Koauuyecmea nooasaemozo 603oyxa. llpunmnun pa-
OOTBI CHUCTEMBI 3aKJIF0OYAETCA B TOM, YTO MPU U3MEHEHHH TEMIIEpaTyphl BO3AyXa B
KOHJIUIIMOHUPYEMOM TMOMEIICHUU YCTAHOBJIECHHBIM TaMm PETYJISATOP TEMIIEPaTyphbl
M3MEHSET KOJMYECTBO M01aBaeMoro Bo3ayxa. HegocraTkamu Takoil CUCTEMBI SIBJIS-
eTCsl HE0OOXOIUMOCTh TPUMEHEHHUSI TPOMO3JIKMX KaMep MOCTOSTHHOTO CTaTHYECKOTO
JIABJICHUS, a TAK)KE HECTAOMIIBHBIN a3pOIMHAMUYECKUIN PEXUM pabOThl CUCTEM BO3-
nyxoBonioB. [Ipu takoit cucreme K3

L, #const,d, =constt, =const,d, =d, =..=d,

roe t, .d,

,, -~ TEMIIEpATypa U BIIAr0CO/ICPKAHUE MPUTOYHOTO BO3yXa TOMeE-

np; 2
wenuit, °C, r/ xr; L,, -KOJUYECTBO TPUTOYHOTO BO3IyXa Il PACUETHBIX MOMEILlE-
HUiA, M/ 9 71 - 9UCII0 KOHMIMOHUPYEMBIX MOMEIICHHUIA.

O0s13aTeNbHBIM YCIOBUEM IPUMEHEHHS 3TOM CUCTEMBI ABJISIETCS 3aaHUE OT-
HOCHUTEJIBHOM BJIAYKHOCTH BO3/yXa BHYTPHU IIOMEILEHUIA MHTEPBAIOM (@, <@, < @,

). PacueTHble TeMiiepaTypa BHYTPEHHETO BO3/lyXa B KOHAUIIMOHUPYEMBIX MTOMEIIIe-
HHSAX IPU 3TOM JIOJDKHBI OBITh IPUMEPHO OAWHAKOBBIMH (7, =1, ~...~ 1, ).
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Cucmemvl ¢ N0002peBOM UNU 00OXTIAHCOEHUEM NPUNOYHO20 8030YXA C NOMO-
w0 30HaIbLHLIX 008004uK08. [1pu Takoit cucteme KB

L, =const,t, #constd, =d, 6 =.=d, ., *t, 6 *..#d,
OO0s13aTenbHBIM YCIOBHOM IIPUMEHEHUS 3TON CUCTEMBI SIBJISIETCS 3a/laHUE OT-

HOCUTEIIBHOM BJIAYKHOCTH BO3/1yXa BHYTPHU ITIOMEIECHUA UHTEPBAIOM (@, <@, <@,

). PacueTHble TemnepaTypbl BHYTPEHHETO BO3/1yXa IIPU 3TOM MOTYT OBITh JJI KOH-
JALIMOHUPYEMBIX ITIOMEIICHUN KaK OJJUHAKOBBIMU, TaK U PA3HBIMHU.
/Jleyxxananvnwvie cucmemul, B KOTOPBIX BO3AYX IIOJAETCS IO IBYM BO31YyXOBO-
naM (1o OJIHOMY - XOJIOJIHBIM BO31yX, MO JIpyromy - Teruibiit). [lepea Bbimyckom
BO3/yXa B IOMEIIEHUE TEIUIBIA U XOJIOIHBIN BO3/IyX CMEIIUBAIOTCS B CIIEIIUAIBHOM
CMECHUTENIE B HYKHOM JJI1 JTAaHHOI'O MOMEIIEHHUSI COOTHOILIEHUU MPHU MOCTOSIHHOM
CYMMAapHOM KOJIMYECTBE IPUTOYHOI'O BO3/1yXa (an‘_ =L, + L=const);, npu Takon

MHOT'0O30HAJIbHOU CUCTEME YCIIOBUS U3MEHEHUS IIPUTOYHOI'O U BHYTPEHHETO BO3-
JlyXa TaKue *Ke, 4TO U B MPEABbIAYILIEN CUCTEME.

Kombunupoesannwvie cucmemul, Ipu KOTOPHIX B KOHAUIIMOHUPYEMbIE IOMEIIE-
HUS TOJIa€TCsl HApPY>KHBINA BO3AYX OT LIEHTPAIbHBIX KOHJIUIIMOHEPOB, a 00PAO0TKA
PELMPKYISIIHUOHHOTO BO3/lyXa MMPOU3BOAUTCS B MECTHBIX KOHIUIIUOHEPAX — TOBO/I-
yuKax (MperuMynecTBeHHO »keKIMoHHbIX THa KHO-YO,8A u KHO-VY 1,2). Takue
CHUCTEMBI HEKOTOPBIMH aBTOPAMU HA3BIBAIOTCS BOJOBO3AYIIIHBIMHU.

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

B >kuibIX U OOIIECTBEHHBIX 3/aHMSIX, B KOTOPHIX U3MEHEHHUE FOTOBOTO pe-
)KHUMa B OTJEJIbHBIX MOMEILICHUSX OIPEAECISAETCS TOJIBKO HApPYKHBIMU METEOYCIIO-
BUSIMH, T.€. MIPOUCXOJUT U3MEHEHHUE TEIUIOM30BITKOB (MJIM HEJIOCTATKOB) BO BCEX
MTOMEIIEHUSX OJHOBPEMEHHO B OJJMHAKOBOU MPOMOPIMH IIPU YCIOBUH, UYTO B ITIOME-
HIEHUAX HYXKHO MOJJEPKUBATh NPUMEPHO OJMHAKOBBIE MapameTphl (BHYTPEHHUE
pacyeTHbIE TeMITepaTyphl JOJKHBI OTINYATHCS HE OoJiee ueM Ha OJIMH-/Ba Ipajryca),
MOYKHO MMPUMEHSTH OAHO30HAIBHYIO CUCTEMY LIEHTPAJIBbHOTO KOHIUIIMOHUPOBAHNS,
B KOTOPOM POJIb CE30HHBIX JOBOJYMKOB B 3UMHHU MEPHUOJ]I B HEKOTOPOM CTENEHU
MOT'YT BBITIOJIHATEH NMPUOOPHI CUCTEMBI OTOTUICHUS. [IpuHIIMT paboThl TaKOW CXEMBI
M3JI0KEH HUXKE.

B netHunit nepuor BO31yX MOJAETCS BO BCE MTOMENIEHUS ¢ OJJTUHAKOBBIMU Ma-
paMeTpaMu, HO B pa3HOM KOJIUYECTBE, COOTBETCTBYIOIIEM TEILJIO- U BJIArou30bITKAM
Kaxzaoro nomMemieHusi. C TeUeHUEM BPEMEHH KOJIMYECTBO MPUTOUYHOTO BO3yXa HE
MEHSIETCS, HO ITapaMeTPhl IPUTOYHOIO BO3/YXE Ha BBIXOJAE U3 LUEHTPAIBHOTO KOH-
JULIMOHEPA U3MEHSIOTCA B 3aBUCUMOCTH OT HApyKHBIX U BHYTPEHHUX YCIIOBUH B
KaKOM-TO OJTHOM U3 TOMENIEHUH (B KOTOPOM YCTAaHOBJIEH JATYUK TEMIIEPATYPHI).

[Tpu Takoii cucteme KB

t, St, st 5t =Rl R.RLIQ SO SO,
=..=t,;d,=d, =.=d,.

T.e. Takyr0 CHCTEMY MOKHO IMPUMEHSITH JIUIIb B TEX CIIy4asX, KOTrAa, BO-IEp-

BbIX, BJIIAZKHOCTH U TCMIICPATYPa BHYTPCHHCTO BO3AyXa 3aJladHbl HC CTPOT'O OIIPCAC-
JICHHOM BGHI/I‘II/IHOfl, 4 MHTCPBAJIOM; BO-BTOPLIX, KOTJd MOKXHO IIPCAITIOJIOKNUTE, YTO

L, =constt,,

np; = tnpz np, 2
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TEIUIOM30BITKH BO BCEX MOMEILIEHUAX U3MEHSAIOTCS C TEYCHHEM BPEMEHHU MPOTIOPIIH-
oHasibHO. Hanpumep, momenieHus, OkHa KOTOPbIX OPUEHTUPOBAHBI HA OJIHY U TY K€
CTOpPOHY CBETAa, a KOJMYECTBO JIIOJICH B MOMENICHUHU C TEYEHUEM BPEMEHH IPAKTH-
YECKU HE MeHseTCs (KJIACChl IIKOJI, MaJlaThl O0IBHUI], KOMHATBI OOIIEKUTHUS).

B 3umHUI nepruoa KOJUYECTBO MPUTOYHOTO BO3yXa MPUHUMAETCS TaKUM
ke, KaK ¥ B JICTHUI MEepUoj], MapaMeTphl k€ MPUTOUYHOTO BO3/AyXa MPUHUMAIOTCA
JpyrUe, HO OJJMHAKOBBIE JUIsl BceX MoMelieHuid. [Ipyu Hanmmyuu B moMenieHusx Tem-
JIOHEJ0CTAaTKOB (B 3TOM CJIy4ae palMOHAIBHO IPHUHATH ty, > t;) cuctema KB He BO
BCEX MOMENICHUIX CMOXET B PaBHOM CTENEHU BOCIIOJIHUTH HelOoCTaTKu Teria. [lo-
ATOMY ISl 3UMBI CJIEJIyeT MPEeyCMOTPETh YCTAHOBKY HarpeBaTelbHbIX MPUOOPOB
CUCTEMBI OoTorieHus. Harpy3ka HarpeBaTelbHBIX NMPUOOPOB MPHU 3TOM HE paBHA
BCEM TEIUIONOTEPSIM, & PaBHA JIMIIb TEM HEJOCTATKaM Terljia, KOTOphle HE KOMIIEH-
CUPOBAHbBI IPUTOYHBIM B 3TO TOMEIICHUE BO3TYXOM.

[Tpu BBIIOJTHEHMS] KYpCOBOI'O IPOEKTA, €ciau BUI cucTeMbl KB He yka3aH B
3aJJaHUM, CTYACHT JIOJKEH CaMOCTOSITEJIbHO BBIOpATh Ty WM UHYIO cucteMy KB n
00s13aTeNbHO 000CHOBATH LEIECO00PA3HOCTh MPUMEHEHHS 3TOM CUCTEMBI.

5. PacueTr noTpebHOro Bo3ayxooOMeHa

Pacuer nmotpeOHOro BO3ayXx000MeHa NpHU KOHAUIUOHHUPOBAHUS MUKPOKIIH-
MaTta MOMEIEHUN MPOU3BOJAUTCS MO TOM K€ METOJIMKE, UTO U MPHU pacuyeTe o011e00-
MeHHOU BeHTUIsiuY . [Ipu pacuere Bo3nyxooOMeHa 110 aCCUMMIISILIMY TEIUIO- U Bila-
TOM30BITKOB CJIEIYET TaKXKe MO0JIb30BaThcs J-0-TuarpaMMoil U MOHSITHEM JTyda IPOo-
necca. Pa3Huna 3akioyaercs B TOM, YTO TeMIEpaTypa IMPUTOYHOTO BO3/AyXa He
paBHa HapyKHOM, TaK KaK OH IepeJ nojadei B HoMeneH1ue oopadaTeIBaeTcs, a TeM-
neparypa yAaajJseMoro Bo3ayxa ompesensercs 0ojiee CTpOro, ¢ y4eToM TemIepa-
TYpBI IPUTOKA:
ty=n(t,—1,)+1,;

np?

At, =t —t,;
n=1+02 T =2
At

)4
rae N — ko3¢ (UIHUEHT HEPABHOMEPHOCTH TEMIEPATyp MO BHICOTE; Hpon —
BBICOTA PA3MEIIECHNUSI BBITS)KHBIX YCTPOMCTB, M.
Ecinn BbICOTa IOMENEHNs] HUXKE 4 M, IOITyCTUMO IPUHUMATH ty; = L.
3HauYeHHE PACUETHOM pa3HUIIbI TEMIIEPATYP NPUTOYHOIO U BHYTPEHHETO BO3-
nyxa (Aty) TOMKHO MPUHUMATHCS KaK MOKHO OOJIbIIEH U3 YCIOBUN SKOHOMUYHOCTH
cucteM KB m kak MOXKHO MeEHbLIEH ISl YAOBJIETBOPEHUSI CAHUTAPHO-TUTHEHUYE-
ckux TpeboBanuil. [loaTromy 3HaueHne At, onpenemnsuics pac4eToM B 3aBUCUMOCTH
OT NPUHATOU CXEMBI BO3LyXOpacCIpeaeaeHus], KOHCTPYKIMN BO3AYXOBBIITYCKHBIX
YCTPOWCTB U PACCTOSHUS OT HUX JI0 paboyeit uim 00CTyKUBAEMOM 30HBI B COOTBET-

crBuu co CII 60.13330.2012.
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OpueHTHPOBOYHO MPHU pacyeTe BO3LyX000MeHa MOXKHO 3a1aThest At, = 3 °C
IpU BBICOTE MOJA4YM Bo3ayxa 10 3 M U At, = 5 °C mpu BbICOTE MOJAYu BO31yXa
CBBIIIE 3 M.

B nanbHeiteM, eciam oka3aioch MPHU pacueTe BO3AyXOpaclpeacesieHus, YTo
3HaueHue At, He10IyCTUMO, CIIEAYEeT UM Iepe3aaThes, a BO3AYX000MEH Mepecuu-
TaTh.

Bb100p mapaMeTpoB MPUTOYHOTO BO3IyXa C IMOMOIILI0 J-0-1rarpaMMel ocy-
LIECTBIIIETCS B 3aBUCHUMOCTH OT NMPUHATOU cucTeMbl KB.

Oounozonanvruas cucmema KB.

[To BbIOpaHHBIM 3HAYEHUSAM ¢, U @, s TEIUIOrO MEpHoAa Ha JuarpaMmme
HaHocutcsa Touka BT, Uepes Hee MPOBOAUTCS Tyd IIPOLIECCA 10 IEPECEUEHHS C U30-
Tepmamu t; = const u t7, = const. Takum 0Opa3oM I0JIyYaeM MOJIOKEHUE TOYEK
ITu Y B TeIBIiA IEPHO U OTIPEACIIsIeM MX MapaMeTphl, a Jajiee - BO3ayX000MeH
(Gup , Lup) utst aTOTO TIEpHOAA:

Q Q
G, = A ; G, = = ; G, =
"ol —t woo\r, =1 ?\d

353
273+¢,,

rae Q,, Qn — COOTBETCTBEHHO SIBHBIC M IOJIHBIC TEINIOM3OLITKH, KJIk / u; W
— BJIArOBBIJCIICHHS, T / 4.

an:an/pnp; P=

HAnst xononunoro mepuopa L, = L. Ilpunss opueHtupoBouso t, =17 —
(1...2)°C, onpenensiior G, 1 jajnee napameTpbl NPUTOYHOTO BO3JYXa IS XOIO-

HOTO MepHo/Ia:

6

" G, " G, v c-G,

Ecnu nosydeHHOe 3Ha4eHME 1, 3HAYUTEIBHO OTIMYACTCS OT OPUEHTUPO-
BOYHO MPUHATOTO, TO CJIEAYET MPUHATH JPYro€ 3HAYEHUE U PaCUEThl TOBTOPHUTh.
Yepes MoNydeHHYIO 110 OTUM IapamerpaM Touky I1* mposomar iyd mpomecca Xo-
JIOTHOTO TIEPUO/IA K ToIy4aroT Touky BX. Cremyer mpoBeputh, 0Ka3anach JIu TOYKA
BX B 3amanHOM WHTEPBAJIC 3HAYEHUN OTHOCUTEIBHOW BJIAXKHOCTHU, B MPOTHUBHOM
cliydae ClielyeT IPUHSTh Apyroe 3HadeHue dnp .

1,-Q,. , _d-W. _1,-Q,

Mmuozcozonanvnasa cucmema KB ¢ 0oeoouukamu.

Ha |-d-nuarpamMmMe HaHOCSITCSl TOYKH B, COOTBETCTBYIOIIUE TPUHSTHIM 3HAYC-
HUSIM ITapaMeTpPOB Bo3ayxa Juis noMemeHun ¢ KB. Uepe3 kaxayro U3 HUX MPOBO-
JIUTCS JIyd IpoLecca i COOTBETCTBYIOLIETO IIOMEIIECHMUS.

[puauMas 11t Bcex momerieHuid dny OJMHAKOBBIM, BEIOMPAIOT €T0 3HAUCHHE
TaK, yToObI B Toukax [1 (mosy4eHHbIX HA IEpEeCeUeHUH JyUyeil MPOIECCOB C JIMHUEN
dnp = cONSt) 3HaueHus tyy, COOTBETCTBOBANM NPUHATBIM At - (puc. 1).
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Puc. 1. [Tonoxxenwue B I-d-quarpamme touek I1 u B B Teruibiii nepuox B CKB ¢ noBogunkamu

B stoMm ClIy4dac U3 NCHTPAJIBbHOI'O KOHAUIIUOHEPA BO3AYX 6y,Z[€T BBIXOJUTH C
TGMHCpaTypOfI, paBHOﬁ WJIM MCHBIIICH tnpl.min, a 3aTCM B MCCTHBIX JOBOOYHUKAX JO-

BOJIUTCSI 10 COOTBETCTBYIOIIETO 3HAYCHUS by . Jlasiee MpON3BOANTCS pacyeT BO3/y-

X000MeHa TOMEIIICHU B TETUTbIN MEepUOo/, a TAKXKE CTPOUTCS MPUTOYHAS TOUKA JIJIS
xonoxHoro nepuoga roga (ITX) mwis ogHoro us moMeneHuit. Yepes moaydeHHYIO
TOYKY TIPOBOAMTCS JMHUSA Oy, = CONSt. B MecTax nepecevenus 9TOM JIMHUM € H30-

T€pMaMH, COOTBETCTBYIOIIUMHU IPUTOYHBIM TEMIIEPATYpPAM XOJOJHOIO MEPUOAA
JUJIS. OCTAJIbHBIX PACUECTHBIX TOMEIICHUM, OJIy4aeM MPUTOYHBIE TOUKHA ITUX IMOME-
IICHUI.

Jns monydenus Touek B 171 X0JIOHOrO nmepuoaa 4epe3 MPUTOYHBIE TOUKH

IPOBOASTCS JIy4H MIPOLIECCOB JJIi COOTBETCTBYIOLIMX MTOMELEHUH 10 n30TepM t =

const. Ecitu xoTst ObI oiHa Touka B BbImana 3a mpeensl 3aJaHHOTO MHTEpBaa
OTHOCHUTEJILHON BIAKHOCTH, CiieyeT d)  mepe3afaThesi U MOCTPOSHHUE IIPOM3BECTH

BHOBb.
Mmuocozonanvnasn osyxxkananvhas cucmema KB.

Br100op mapamMeTpoB NpUTOYHOTO BO3/1yXa B TEIUIBIA M XOJOJHBINA MEPUOIbI
rojla ¥ onpeneneHrue NoTpedHoro BO3AyxXxoo00MeHa Mpy NpOEKTUPOBAHUU ITOU CH-
crembl KB ananoruuen npeapinymiei.

B cucremMax KOHAMIIMOHUPOBAHUS BO3/lyXa, B KOTOPBIX POJIb JOBOJYHKA BbI-
MOJIHAET B 3UMHUN NIEPUOJ] CHUCTEMA OTOIUIEHHUSI, IPUTOYHBIN BO3AyX MOAAETCS BO
BCE MOMEIIECHUS HE TOJIBKO C OJMHAKOBOE TEMIIEPATYPOM, HO M C OJIMHAKOBBIM BJIa-
roco/iep>KaHueM, T.e. IPUTOYHAs TOUKA JIsl BceX moMeleHuit oomas. s onpene-
JICHUS! TIOJIOYKEHHSI TIPUTOYHON TOYKH 3aat0TCs Ay U typ IO KAKOMY-TO OJJHOMY U3
nomeneHn. M3 nomyyennom touku 11 mpoBoaATcs ayun nporeccoB i BCEX KOH-
JULIAOHUPYEMBIX ITOMEIIEHUM 10 H30TEPM, COOTBETCTBYIOIIMX TEMIIEpATypaMm
BHYTPH ITUX IIOMELICHUU.

Hanpuwmep, nmeeM tpu noMerenus ¢ mapamerpamu: L, =19°C, t, =20°C,

tgg =21°C, ¢z =40...60 %. JIyuu mporiecca COOTBETCTBEHHO PaBHHI €1, €2 U €3. Ha
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|-d-nuarpammy Hanocutest Touka By ¢ t, =20 °C u ¢ = 50 % u npoBoautcs yd

npouecca &. [lpunumaercs t,,= 1, - 3 =17 °C u HaHOCUTCH Ha JIyY IPOLIECCA TOYKA
1. Janee u3 Touku 11 mpoBoasATCA JIyuu €11 €3 10 NEPECEYEHUS C U30TEPMAMHU tgl :

tg3 , Moy4aroTcst Touku By 1 B3. Heo6xonuMo uMeTs B BTy, UTO MOJTOKEHHUE TIPU-

TOYHOM TOYKH HY>KHO BBIOUPATh TAKKUM 00pa30oM, 4TOOBI OTHOCUTEIIbHAS BIIAXKHOCTh
MOMEIIEHUsI ¥ TIepernaji MeXIy TeMIlepaTypaMyd BHYTPEHHEr0 M MPUTOYHOTO BO3-
JyXa JiJIsl BCeX MOMEIeHHU ObLT B 3aJJaHHBIX Mpeaenax ( B HameM ciaydae At;=2 °C,

At=3°C, Ats=4 °C; 60> @, >40 %, 60> @, >40 %, 60> @, >40 % (puc. 2).

W3 BbIIEyKa3aHHOTO SICHO, YTO MOJa4y MPUTOYHOTO BO3AyXa BO BCE MOMe-
HICHUSA C OJIMHAKOBBIMU MapamMeTpaMu HENb3sl OCYIIECTBISATh, €CJIIM BHYTPEHHUE
TEMIEPaTypbl B MOMEIICHUSX 3HAYUTEIBLHO PA3HATCA WM €CJIM OTHOCUTEIbHAs
BJI&YKHOCTb B MOMEIICHUSX 3a/1aHa OJTHON BEJIMYMHOMN, a HE HUHTEPBAJIOM.

[TapameTpbl MPUTOYHOTO BO3JyXa B 3UMHHMU TNEPUOM, a TAKXKE Harpys3ka
HarpeBaTesIbHbIX TPUOOPOB CUCTEMBI OTOIUICHUS MpH 3TOM cxeme KB BeiOupatoTcs
CJIeAYIONIHi 00pa3oMm:

e, 34

24 “'Eg__
2¢

r({iﬁ-

(H—F—0

Puc. 2. ITpumep nonoxenus B |-d-auarpamme touek [1 u B B Teruiblii mepruos B IByXKaHATbHOM
CKB

a) ONPEACIISIIOTCS TOTPEOHBIEC TapaMEeTPhl MPUTOYHOTO BO3yXa B 3MMHUM T1e-

PHOJ 7151 BCEX TTOMEIeHU [ np, > 1 _ 1 opy A TA

0) MPUHUMAIOTCS TTapaMeTPbl MPUTOUYHOTO BO3yXa TaKUM OOpa3oM, YTOOBI
Iy OBLITO MeHBb1LIE JF000TO U3 3HaYeHwit /,, , [, , 1, ¥ T.1;

np,?
B) OIpEEIISIeTCs KOJIMYECTBO TeIia, KOTOPOE MOJACTCS B KaXK10€ KOHIUIH-
OHHPYEMOE TIOMEIEHHE C MPUTOIHBIM Bo3ayxoM (Q, ,Q, ,Q, ):

QK] = an, (Inp - Ig, ) ;
Q’Cz - an2 (I"p o 132 ) ’
QK3 = an3 (Inp - ]33 ) U T.I.
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T) OJICYUTHIBAETCS HATPY3Ka OTONUTENBLHOTO PprO0opa (Qu.o,) B KAKIOM MO-
MeUIeHUH 1o (popmyam:

Quo, = Quer, ~ Qi3
Quo, = Quen, ~ Q.5
Quo, = Quen, ~Qu, s HTA

Crnenyer UMETh B BUTy, UTO TEMIIEpaTypa MPUTOKA JOJKHA OBITH HE BbIIIE 40
°C npu nogade Bo3ayxa Ha BeicoTe MeHee 3,5 M u He O6osiee 70 °C Ha BbIcoTE 3,5 M
Y BBILIE OT MOJIA.

Bo3ayxoobmen, notpeOnbiii 1151 pazdasienus g0 [1JIK razo- u mapoBsiaene-
HUM, MPU NPOEKTUPOBAHUU KOHIUIIMOHUPOBAHUS MUKPOKIMMATa MOMENICHUN Ta-
KOU K€, KaK U Mpu pa3paboTke 001c0OMEHHON BEHTWIALIMU B HUX.

Ecmu nst momerennii ¢ KB Bo3nyxooOMeH, moTpeOHbI At pa3zdaBieHus
ra3oB WJIU OMNpPEETICHHBIN M0 CAHUTAPHOMY MUHUMYMY Ha OJHOTO Y€JIOBEKa, OKa-
3aJicsi OOJIBIIE, YEM 10 aCCUMUJIALIMM TEIUIO- U BIArou30BITKOB, TO €ro HaJl0 MpHU-
HATH 32 PACUETHBIH, a MapaMeTphl MPUTOYHOTO BO3/1yXa CKOPPEKTUPOBATD.

6. Bo3nymHbii 0anaHc moMeneHuin

[Ipy KOHAUIHMOHUPOBAHUM BO3yXa MOMELIEHUI B KAUECTBE TPUTOYHOTO MO-
YKET UCTIOJIh30BATHCS TOJIBKO HAPY>KHBIN BO3AYX (MPSMOTOYHAsI CXeMa) WM CMECh
HApY>KHOTO C YaCThbIO BO3/yXa, YJAISEMOT0 U3 MOMEIICHHS (CXeMa C pelUupKyJIs-
uuen ). Penupkynsinus mo3BoJisieT S3KOHOMUTh TEIJIO B XOJIOJHBIN MEPUOJ U XOJI0]T
— B Teruiblid. OJIHaKO HE BO BCEX MOMEIICHUSIX JOIMYCKAETCS] CAHUTAPHO-TUTMEHNYe-
CKMMHU HOPMaMH MPUMEHEHUE PeUUPKYIAINU. Bo3MOXKHOCTh MPUMEHEHHUSI pelup-
Kysauuu onpenernssror no CHull mo mpoekTupoBaHWI0 COOTBETCTBYIOLIETO THIIA
3IIAHUH.

[Tpu npsamotoke Gy, = Gy, G, = 0; npu npuMeHeHnn petupkysuun Gy, =
Gut + G, umu G, = G,p — G,

B ciiydae ucnosib30BaHus PELUPKYJISALUA KOJIMYECTBO HAPYKHOTO BO3AyXa
JIOJDKHO OBITh HE MEHBIIIE CIEAYIOIINX 3HAUCHUM:

KOJIMYECTBA BO3/yXa, MOTPEOHOTO JIJIsl pa30aBICHHS Ta30B;

KOJIMYECTBA BO3/IyXa MOTPEOHOTO A 00ecreueHrs CAaHUTaApPHOT0 MUHUMYMa
[12];

— 10 % ot oO1iero KoaM4ecTBa MPUTOYHOTO BO3AyXA.

KonruecTBo pelupKyISIIIMOHHOTO BO3/TyXa HEOAMHAKOBO B pAa3IMYHbIC TIEPU-
OJIbl TOJa: JIETOM OHO MaKCUMAJIbHO, B MEPEXOJHbIN MEPUOJ MOXKET ObITh PaBHO
HYJIIO, @ B 3UMHHUN — MEepeMEHHBIM. B XOJI0AHBIN MEepUoj OHO JOJKHO OBITH HE
MEHbIIIE, YeM 3TO TpeOyeTcs NJisi OCYIIECTBJICHHs aauadbaTHoro mpouecca. s
obecrieueHust mocienHero ycnoBus cootnomenue G, / G, onpexnensiercs mo aua-
rpamme J-d rpaduyecku.

W3 mputouHoii 3umMHeN Touku [1* ormyckaem nunuio 10 ¢ = 95 %. Yepes no-
Jdy4yeHHyro Touky O mpoBoaum aauabaty |, = const 1o nepecedeHus ¢ IMHUEH, CO-
equnstonieit Touku [T u B*, T.e. mo Toukm a. [{nsa obecrieueHuss B 3UMHUIN TIEPHOT
annabaTUYecKoro mpolecca Touka CMeCH JOJKHA JIeKaTh B TOUYKE @ WJIM HIDKE.
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HyXHO€ KOJIM4eCTBO HAPYKHOI'O BO3/AyXa ONPEAENIAETCS U3 COOTHOLICHUS OTPE3-

KOB (puc. 3)
I

Puc. 3. Boibop panmonaibaoro coorsomenus Gu/Gp, 8 CKB

Gu/Gp= B*a/H*B*

KonmdectBo BO3myxa, ygamsieMoro W3 KOHIUITMOHHUPYEMBIX TTOMEIICHUN
(Ggurr), 3a0MpaeMoro Ha pEeIUPKYIAINIO, MOCTYIAIONIETO B COCETHUE TTOMEIICHUS
WM BBIOPACKIBAEMOTO HAPYXKY, WM CyMMa 3THX BEIUYHMH JIODKHA OBITh MEHBIIIE
pUTOKA Ha BeMYUHY TTOATTOpa (Gpoy):

GBLIT = an - Gnom LBLIT = GBLIT / py-

KonudecTBo Bo3ayxa, HEOOXOUMOTO JIJIsi CO3/IaHUsI B 0O0OBEME MOMEIIECHUS

MOBBINICHHOTO JIABJICHUSI, TPUHUMAETCS U3 pacueTa CISAYIOIMMUX KPaTHOCTEeH MOoI-

nopa:
a) moMenieHrne 0e3 OKOH M Hapy)KHBIX JIBEpel 0,5-0,75;
0) MOMEIIEHUE C OKHAMU Ha OJTHY CTOPOHY 1,0;
B) ITIOMEIIIEHUE C OKHAMU Ha JIB€ CTOPOHBI 1,5;
') HOMEIIEHUE ¢ OKHAMU Ha TPHU U YEThIPE CTOPOHBI 2,0;
B) BECTHOIOJb 2,0-3,0.

KonmuecTBo Bo3myxa, BbIOpaceiBaeMoro Hapyxy (G. ) W3 TOMEIIEeHHS

oim
ONPEAEIACTCS U3 YPABHECHUS

Goum = Coun =G, =G,

rne G, — KOJMYECTBO PELUPKYISIMOHHOTO BO3ayXa, K / 4 ; Gon — KoIuye-

CTBO BO3/yXa, MEPETEKAEMOr0 U3 KOHAULIHMOHUPYEMBIX ITOMELICHUNA B CMEXKHBIC

(HampuMep, U3 TOProBOTO 3ajia CTOJIOBOW B KyXHIO U MOMKY).
7. Iloctpoenue mpoiieccoB 00padboTku Bo3ayxa Ha |-d-guarpamme

CxeMbl 00pabOTKH BO3IyXa MOTYT OBITh CaMbIe Pa3HOOOpa3HbIE: MPSIMOTOY-
HBI€, C OJTHOM M ABYMS PEIUPKYIISAIUIMU, MPSIMOTOYHBIE C TOJIMEITMBAHIEM K BO3-
yXy, MPOIIeIIEMy KaMepy OpOLIEHUs] HApyKHOTO BO3yxXa, U 0e3 Hero, ¢ aaua-
OaTHBIM MpoIIeCCOM 00pabOTKH BO3yXa B KaMEpPE OPOILICHUS U C MTOJIUTPOIHBIM U
T.J.

[Tpu BBIOOpE cxemMbl 00PaOOTKH BO3AyXa HY)KHO YUYUTBHIBATH CJIEIYIOLIUE T10-
JoxeHus (TpeOboBaHus, yCIOBUS U T.1.):

— BO3MOXKHOCTbh PUMEHEHUS PELUPKYJIISIUY;

— CHCTeMa aBTOMAaTHYECKOI0 PEeryJIMpOBaHMs BeCbMa JOpOra U Mpu 3HA4YH-
TEJBHOM CII0KHOCTU MOKET OKa3aThCs AOPOXKE KOHAULIMOHEpa (Hanmpumep, BecbMa
CIIO)KHOM, MOXET OKa3aTbCi CHUCTEMa PEryJIHpoBaHUS OOpabOTKH BO3AyXa MpH
CXeMe C JIByMS PELUPKYJISALUIMU);
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— JUISl IPOCTOTHI aBTOMAaTUYECKOTO PEryJIMpPOBaHUS CXxeMy 0OpabOTKHU BO3-
JyXa B 3MMHUI U JIETHUN [IEPUOJBI CIENYET IPUHUMATh OJIMHAKOBOM;

— TaK Kak HamOosiee BBITOJHBIM IPOLECCOM 00pabOTKH BO3AyXa B KaMepe
OpOLLEHUS SIBIISIETCA aAnadaTHBIN MpOIeCcC, IPU KOTOPOM B KaMepe OPOILIECHUS LIUp-
KyJIUPYET OJHA U Ta e Boja 0e3 MOJ0rpeBa UM OXJIaXKIEHUS €€ ¢ MOMOILBIO XO-
JOJWIBHBIX YCTAHOBOK, HY’KHO IPEXJIE€ BCErO BBIICHUTH BO3MOYKHOCTH ITPUMEHE-
HUS a7nabdaTHOTO IpolLecca;

— I 3MMHET0 TIepruo/ia aanadaTHBIA MPOIECC BO3MOXKEH, KaK MpaBuio, BCe-
T7a, A7 JIETHETO - JIMIIb B Clydae, €ClId OTHOCUTEIbHAs BIAXXKHOCTh () BHYTPEH-
HEro BO3/yXa 3a/laHa MHTEPBAJIOM, & PACUETHBIE MTapaMeTPbl HAPYKHOIO BO3TyXa
(t., d,,) HIDKE MTapamMeTpoB BHYTpeHHET0 Bo3ayXxa (1,, d,) ¥ He BBIIIE TapaMeTpoB IpH-
TOYHOTO BO3/1yXa;

— TeMIiepaTypa BO3[yxa Iociie Kajopugepa mepBoro moaorpeBa J0DKHA
ObITh He MeHee + 5 °C Bo n3bexxaHue 3amep3aHusi Kalopudepos;

— CYILECTBYIOT 0COObIE METOJIbI 0OpPaOOTKH BO3AyXa: OCYyIIKa TBEPAbIMU U
KUJAKAMHU COpOEHTaMH, YBIAKHEHUE M OXJIAXKICHUE C TIOMOIIBIO MTOBEPXHOCTHBIX
BO3IyXOOXJIAJUTENEH, MECTHOE JI0YBIIA)KCHHE.

Bce atu Metoapl onucansl B areparype [11], ogHako penako NpuMeHsI0TCs
P KOHAUIIMOHUPOBAHUN BO3/yXa B TPAKJAHCKUX 3TAHUSIX.

B naHHBIX METOIMYECKUX YKAa3aHUSIX HE JaHbI TPUHIIUAIIBI TOCTPOCHUS CXEMBI
00paboTku B |-d-guarpamme. [Tpu mocTpoeHUN CXEeM CTYACHT MOXKET TOJIb30BATHCS
KOHCIIEKTOM JIEKLIUH IO YNTAEMOMY KYpCy M JIUTEpaTypoil [4 wiu 7], a mpu npoek-
THUPOBAHUHM MHOTO30HAIBHHX cucTeM — [11].

B nosicHuTenbHOM 3anucKke K KypcoOBOMY IIPOEKTY CTYJEHT JOJKEH ONMHUCATh
IOCTPOEHUE cXeM 00pabOTKM BO3yXa U yKa3aTh MapaMeTphbl BO3/lyXa B XapakTep-
HBIX TOYKaX CXeMbl Ha J-0-muarpamme.

8. Pacnipenenenrie BO31yxa B HOMENIEHUAX
C KOHAUIUOHUPYEMBIM MUKPOKIMMATOM

Coznanre HOpMUPYEMBIX 3HaUEHUH ITapaMeTPOB BHYTPEHHETO BO3TyXa o0ec-
NIEYNBACTCA HE TOJIBKO COOTBETCTBYIOIIEH 00pabOTKOM MPUTOYHOTO BO3IyXa, HO U
pacnpeneneHueM ero BHyTpH rmomernieHus. OT MpaBUIILHOTO BEIOOpA KOHCTPYKITAH,
pa3MepoB BO3yXOpacipeeuTeNe u X pa3MeIeHNs 3aBUCUT U S KOHOMHYHOCTb,
1 3¢ pexTuBHOCTL paboThl cuctem KB.

B xypcoBoM mpoekTa 1o BEHTUJISIIUHU TPaKIaHCKOTO 3/IaHuUs (C IIETbI0 COKpa-
HIeHUsT 00beMa MPOEKTa) JOMYCKAIOCh BEIOOP MPUTOYHBIX M BBITSDKHBIX PEIIETOK
OCYIIECTBUTH U3 pacueTa OPUEHTUPOBAHHO PEKOMEHIYEMBIX CKOPOCTEH BO3IyXa B
CEUCHHH perieTKu. [Ipu KOHIUIIMOHUPOBAHUM BO37yXa Kak KOMGOPTHOM, TaKk U
TEXHOJIOTUYECKOM TIPEIBSBIISIOTCS O0JIee CTPOTUe, YeM MPU OOBIYHON BEHTHIISIIINH,
TpeOOBaHMS K PA3HOCTAM TEMIIEpaTyp M CKOPOCTEH BO3AyXa, KOTOPHIE CO3MAIOTCS
MPUTOYHBIMHU CTPYSIMU, BXOASIIMMHU B oOciykuBaemyto (03) wim pabouyro 30HY
(P3) nomemenus. [ToaTomy B KypcoBoii pabote no KB cnegyer 060cHOBaThH pacue-
TOM THII, pa3Mephl U Pa3MEIeHUE BEHTUIAIIMOHHBIX PEIIETOK WIIN JAPYTUX BO3MIY-
XOpacHpeaeIUTEICH.
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MeTtoauka pacyera BO3yXopacnpeeseHus IoApoOHO U3JI0kKEHA B CIIPABOY-
Hoi [11, ¢.179-214] u yueOHnoti [14, ¢.103-115; 4, ¢ .217-245] nutepatype. B HacTo-
AIUX METOANYECKUX YKa3aHUIX U3JIaratoTCs IMIIb HAllpaBJIEHUs, 10 KOTOPBIM CJie-
JIyeT MPOU3BECTH PaCUET paCMpeIeICHHs BO3yXa B IOMEUICHUU MTPU BHITIOJIHEHUU
KypCOBOM pabOTHI.

[TpuTOuHBI BO3AYX MOAAIOT B TIOMEIIEHUE, KaK MPABUIIO, TypOYJIEHTHBIMU
CTPYSIMU, UMEIOIIMMHU TEMIIEPATYPy HUKE WIIH BBIIIE TEMIIEPATyphl BO3yXa B 3THX
MOMEIICHUSX, IPUYEM Pa3BUTHE CTPYH OOBIYHO CTECHEHO OIPAKICHUSMH ITOMEIIe-
Hull. Takue CTpyu Ha3bIBAIOT HeUzomepMuyeckumy U cmecHeHHviMuy (HaCTUIAIM-
MHUCSH).

Ecnu npu WcTedeHUH U3 OTBEPCTHS CTPYs MMEET IMapajliebHbIE BEKTOPbI
CKOPOCTEH, OHA SIBIIICTCSI KOMNAKMHOU. Y 8€epHbiX CTPYH BEKTOPBI CKOPOCTEN NpHU
VCTEYEHUHN COCTABIIIOT MEXKIY COOOM HEKOTOPBIN Yroil. 3axkpyueHHvle CTPYyH NpU
WCTEUECHHUH HAIPABIISIIOTCS MO COUpanu. [liockumu CTPysSMH HA3bIBAIOTCS CTPYH,
BBITEKAIONIME U3 IIEJIEBUIHBIX OTBepcTuil. KommakTHbeie cTpyn 00pa3yroTcs,
HaIpuMep, MPU UCTEUECHUU Yepe3 pazinunblie ceTku [11, Tadmn. 8.1, nm. 5,6,7 u npu-
TOYHBIE pEryJHpyeMble pemeTku Tuna PP npu mapamienbHO yCTaHOBIICHHBIX XKa-
mo3u [11, Tabn. 8.1, n.8] . Beepubie cTpyu oOpasyrotcst BeepHbIMU perieTkamu PB
koHcTpykiuu HUWCT [11, tabn. 8.1, n. 20] u mputounsimu tuna PP ¢ xamio3wu,
yCTaHOBJICHHBIMH 1101 yriioM 90° [12, Tabm. 8.1, m. 21].

3aKOHOMEPHOCTH U3MEHEHHUS TapaMETPOB BO3/IyXa B 3THX CTPYSIX Pa3IUUHBI.
[ToaToMy cTpyH, 0Opa30BaHHbBIE PA3HBIMH BO3AYXOPACIPEACIUTEIAMH, XapaKTEepPH-
3y10TCs KO3 (ULIHUEHTaMH 3aTyXaHus CKOPOCTH M M3MEHEHHs Temneparypsl [11.
1ab611.8.1; 10, Tabm.14].

[Ipu nBMKEHUU CTPYU B BO3AYIIHOM MPOCTPAHCTBE MOMEIIECHUS BOZHUKAIOT
BTOPHUYHBIE IOTOKU BO3IyXa, KOTOPbIE MOT'YT UMEThH MPOTUBOIOJIOAKHOE 110 CpaBHE-
HUIO C OCHOBHBIM WJIUA MPSMBIM IMOTOKOM HampaBiieHUE. Takue NOTOKU Ha3bIBalOT
0OpamHvIMU.

9. AspoauHaMHYECKUN pacyeT BEHTWISIIIUOHHBIX CUCTEM

Br16op ceueHrs KaHAIOB U ONPECIICHHE adPOJUHAMUYECKOTO COMTPOTHBIIE-
HUS TIPY JIBXKEHUU 110 HUM KOHJIUIIMOHUPYEMOT'O BO3/1yXa MPOU3BOISTCS IO METO-
JIMKE, Y’KE€ OCBOCHHOH CTyZICHTaMU MPH MPOSKTUPOBAHNN OOIIICOOMEHHON BEHTHIISI-
IIUU TPAXTAHCKUX 3JaHUH, IOATOMY B HACTOSIIMX YKa3aHHUSIX OHA HE M3JIaraeTcs.
CrenyeT TUIIb y9eCTh CIEIYIOIINe 0COOCHHOCTH OIpeIeTICHHs pACX00B BO3IyXa,
MEPEeMEIaeMOro MO BO3AYXOMPOBOIAM:
* pacxoj BO3/1yXa, 110/1aBacMOT0 KOHIUITMOHEPOM L B BO3AYXOBOIBI, TPUHU-
maetcs Ha 10 % Gomnbiie Ly, (¢ yueTom yreyek),
L =L1-L ;

np?
* KOJIMYCCTBO PCHUPKYLIHOHHOIO BO3AYXa MOXET B TCUCHHUC rojga MU3Mce-
HATBCA OT HCKOTOPOro MAaKCHUMAJIBHOTO 3HAYCHUA OO0 HYJIS, PCHUPKYIAIHOHHBIC
BO3AYXOBOJbI paCCUNTBIBACTCA HA MaKCHUMAaJIbLHBIN pacxona;
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® 4CPEC3 BLITSKHBIC KaHAJIBI ITPU HAJIMYWKU PCHUPKYIBIIUNA TAKKE IICPCMCIIA-
€TCA NMCPEMCHHOC KOJIMYCCTBO BO3yXa: HanOOJIbIIICE Ipu Gp = 0 u HauMeEHbIIIee
IIpU MaKCUMAJIBHOM PACXOJAC pCUUPKYJLALINU.

10. Bb160p BEHTUIISIIMOHHOTO 000PY10BAHUS

Pa3pabateiBasi IpOEKT KOHIUIIMOHUPOBAHUS BO3/yXa, CTYJEHT JIOJKEH BbI-
OpaTh KOHAMIIMOHEP U 0OOCHOBAThH PACUETOM, KAKUMH CEKITUSIMU MOJ0TPEBA U Ka-
MepaMu OPOIIICHUS OH JIOJDKEH OBITh YKOMIUICKTOBAH, a TAKXKE BHIOPATh 30HATBHBIC
MOAOTPEBATENIA — JOBOIUYUKHU U BEHTHIISITOPHI.

Konaunmonep BoiOupaercs mo cupaBo4yHbM [11] unm HOpMaTHUBHBIM MaTe-
puajaM 1o U3BECTHOM MPOU3BOIUTEIIBHOCTH.

MeTtonuka moadopa CEeKIuii oI0rpeBa He OTIIMYASTCS OT METOAMKH TI0100pa
kanmopudepoB. [laHHBIE O CEKIUAX MOIOTPEBA KOHIUIIMOHEPOB MPUBEICHBI B JTUTE-
patype [11]. Tam >xe uznoxkeHa MeTouka noaoopa GopcyHOUHON KaMephl

B mHoro3onanbsHbIX cuctemax KB ¢ 10BogqUMKamMu U3 HEHTPAIbHOTO KOH/IH-
LMOHEPa BO3AYyX BBIXOJIUT C MapamMeTpaMu, COOTBETCTBYIOLIMMH COCTOSIHUIO €T0 I10-
CJI€ KaMepPhl OPOIIEHUS, @ B 30HAIBHBIX IOBOJYMKAX — IMOJIOTPEBAETCS 0 COOTBET-
CTBYIOLIUX TEMIICPATYP MPHUTOKA Ly .

B nByxkananpHbix cucremax KB Bo3ayx ¢ Temnepatrypoil, KOTOPYO OH UMEET
10CJIe KaMepbl OpolleHus t,, MOCTynaeT B KaHajl OXJIaXKJIEHHOIO BO3/lyXa U Jaliee
MOJKET HarpeThCs B BEHTUIATOPE U B Bo3ayxoBogax Ha 1 - 1,5 °C (tox; =t, +1...1,5
°C). B kanasne Terioro Bo3ayxa OH JOJKEH ObITh OJOTPET B Kalopudepe BTOPOro
nojorpena 1o tr, KoTopas onpeaessieTcss U3 CAEAYIOIIEero ypaBHEH!s TEIIOBOIro Oa-
JIaHca:

OXJl ~ OXJ1

Lmtm + L 4 = ZL”'P[ t”[’l !
1

rae anl_ - KOJIMYECTBO NPUTOYHOTO BO3yXa B IIOMEIEHUH, M° / U; tnpi - TEM-
reparypa MpUTOKa COOTBETCTBYIOIIETO MOMEIIECHHS, KOTOpasi paBHa TEMIIEpPaType
CMECH OXJIAKJICHHOTO M TEIIOBOTO BO3ayXa (B KypCcOBOM paboTe JOMycKaeTcs HeE
YUYUTBIBATH HEMJIOTHOCTh CMECUTEIS, KOTOPBIN B TTOJIOKEHHUS 3aKPBITOTO HA MPOXO/T
TEIUIOTO BO3AyXa YACTUYHO MPOIYCKAET €r0, U MOITOMY BCErAa tnpi > toxn)-

Tak kak B KOMIUIEKT CEKIIUM TUITOBOTO KOHIAWUIIMOHEPA BXOAUT KOHKPETHBIN
BEHTHJIATOP, B KypCOBOM paboOTe HYXKHO IPOBEPUTH, OOCCIEUYUT JIU BEHTHIISATOD
KOHJIUIMOHEepa npu L, motpedHOe naBineHue Py, KOTOpOe paBHO:

P =1L1(RISB + Z)np + 2 AP, + L(R(B + Z),

Tae (RSB +Z),,,(RCS+ Z), - CyMMapHbIe MOTEPU NAaBICHHS HA y4acTKax

COOTBCTCTBCHHO IIPUTOYHBIX W BBITPKHBIX KaHAJIOB, Ha, > AP, - CYMMAapHEBIC I10-

np >

TEPpU AaBJICHUA B CCKIUAX KOHAUINOHECPA U JOBOJUHUKAX, I1a.
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11. ABTOMaTHU€ECKOE PETYIMPOBAHNE MUKPOKIMMATA IOMELIEHUI
11.1. 3amaun cuctemM aBTOMaTHYECKOTO PETYIUPOBAHUS

3agaydeil cuCTEMbl aBTOMAaTHUECKOTO PETYJIMPOBAHUS SIBISETCS MOAIEPKAHUE
napamMeTpoB BHYTPEHHEIO BO3/lyXa B 3aJaHHBIX MHTEPBAIAX MpPH JIIOObIX U3MEHE-
HUSX [MAPaMETPOB HAPYKHOTO BO3/IyX€E B TEIUIbIN, XOJOAHBIN U IEPEXOIHBIN MEPHU-
OJIbl rofia.

Kak n3BecTHO, peryaupoBaHUe MOKET ObITh KaYE€CTBEHHBIM U KOJINYECTBEH-
HBIM.

KonuuecTBeHHOE pEryJMpOBaHUE 3aKIIIOYAETCS B U3MEHEHUHM KOJUYECTBA
IMPUTOYHOTO BO3AYyXa B 3aBUCHUMOCTU OT U3MEHEHMS TEIUIO- U BIArou30bITKOB IO-
MEUIEHUH MPU COXPAHEHUH MapaMeTpPOB MPUTOYHOTO BO3AYyXa MOCTOSSHHBIMU. Of-
HAKO KOJIMYECTBEHHOE PETYJIUPOBAHUE TPEOYET yCTPOICTBA TPOMO3IKMX KaMep I0-
CTOSIHHOTO CTaTUYECKOTO JIaBJICHUS M BBI3bIBAET HEYCTOMUYMBBIN PEXUM pabOTHI
BO3lyXOBOJIOB U BeHTHWIATOpa. B cucremax KB Hanbosnbiiee pacnpocrpanenue mo-
Jy4YUJIO KAYECTBEHHOE PETYJIUPOBAHMUE.

KauecTBeHHOE peryIMpoBaHnid 3aKI0YAETCS B TOM, YTO IPU U3MEHEHUHN KO-
JIMYECTBA TEIUIA U BJIArU, BBIICISAIOIIMXCS B [IOMEIEHUH, IPOU3BOJIUTCS COOTBET-
CTBYIOLIIEE M3MEHEHHUE MapaMeTPOB IPUTOYHOTO BO3[yXa IPHU COXPAHEHUS HEW3-
MEHHOT'O €r0 KOJIMYECTBA.

11.2. PerynupoBanue TemnepaTypsl BO31yXa BHYTPH ITOMEIIECHNAN
IIPY KQa4ECTBEHHOM peryirpoBannu KB

[Ipu u3MeHEeHUU TEIUIOM30BITKOB B MTOMEIIEHUH HYKHO TaK U3MEHUTH Mapa-
METpbI MPUTOYHOTO Bo3ayxa npu Gy, = CONSt, yToOBl TeMIepaTypa B MOMEIICHUN
0CTaJjIach IMMOCTOSHHOM:

Q}I

¢, =t, ——2—
v -G,

npu t, = const, G, = const u Q, # const, t,, # const.

N3menenue t,, 10CTUraeTcs M3MEHEHHEM TEIUIOOTAAYu HarpeBaTesed WiIn
U3MEHEHUEM COOTHOIIECHHSI CMEIIMBAEMBIX KOJIMYECTB BO3AyXa. ABTOMaTUYECKU
9TO OCYILECTBIISIETCS IIyTEM BO3IEUCTBUA NATYUKA TEMIIEPATYPHI, YCTAHOBIEHHOIO
B TIOMEIIIEHUU M HACTPOCHHOTO Ha 1, ( MM HHTEpBaHI iy).

B onHo30HanbHBIX cuctemax KB gaTunk Temneparypbl BO3IEUCTBYET Ha Ka-
Jopudep ceKIu BTOpOro noAorpena (mpu Tex cxemax o0paboTKH, IJe 3Ta CEKLUS
PUMEHSIETCS ), TOUHEE JaTYUK BO3CHCTBYET HA MEXAaHU3M, KOTOPbIA MEHSET KOJIH-
YeCTBO WJIM IMapamMeTpbl TEIJIOHOCUTENSA, ITOABOIUMOIO K CEKLUMU BTOPOrO IOO-
rpeBa (MM Ha CIIBOCHHBIE KJanaH 1Mo BO3/IyXy, YCTAHOBJIEHHBIN nepes cekuueit). B
3aBUCUMOCTH OT ITOJIOKEHHUSI CIBOCHHOI'O KJIallaHAa MEHSETCS KOJIUYECTBO BO3AyXa,
IPOXOSIIETO Yepe3 Kaopudep 1 MUMO HETO, T.€. MEHSETCS TEIJI00T/Aa4ya KalopH-
dbepa cexIumu.
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B MHOrozonanpHbix cucremax KB ¢ noBomgumkamu JaTUMKK TEMIIEpaTypa,
YCTAHOBJICHHBIE B KaKIOM KOHAULIUOHUPYEMOM MOMEIIECHUH, PETYIUPYIOT TEIJIO-
OTJIayy JIOBOAYMKOB (KajopudepoB), YCTAHOBJICHHBIX NEPE]l COOTBETCTBYIOIIUMU
MTOMEIIEHUSIMU.

B MHOTr0 30HanbHBIX JIByXKaHalbHBIX cucTeMax KB mpatuuku temmneparypsi,
YCTAHOBJICHHBIE B KA)KJIOM ITOMELIECHHWH, BO3JCHCTBYIOT HAa CMECHUTEIIbHBIE KIa-
MaHbl, U3MEHSS TapaMeTPbl IPUTOYHOTO BO3/1yXa, IOJABAEMOT0 B KaXKJI0€ MOMeEIIIe-
HUE IIyTEM U3MEHEHMS COOTHOIIIEHUS €r0 KOJIMYECTBA U3 KaHAJIOB XOJIOJJHOTO U TEII-
JIOTO BO3/yXa.

B KOMOMHHPOBaHHBIX CXeMaxX JaTYUKU TEMIIEPATyphbl B MOMEIIEHUN BO3IEH-
CTBYIOT Ha pabOTy HarpeBaTelisi MECTHOTO KOHAUIIMOHEPA.

B cxemax KB, rae ponb 70BOJYMKOB B 3MMHEE BPEMS BBIIIOIHIIOT CHCTEMBI
OTOIUICHHUS], JaTYMK TEMIIEPATypbl, YCTAHOBJICHHBIM B OJHOM M3 XapaKTEPHBIX IO-
MEIICHUM, PEryIupyeT paboTy CEKIIMH BTOPOTO MOJOTPEBA, KaK B 0JIHO30HAJIbHBIX
cucrtemax KB. B apyrux nomemeHusx B JETHUHI MIEPUOJ TEMIIEPATYpa HE PEryJiu-
pyercs, a yCTaHaBJIMBAETCA KakK Obl B 3aBUCUMOCTH OT T€X YCJIOBUM, KOTOPBIE BO3-
HUKAIOT B [IOMEUIEHUH, e pa3MelieH AaTyuk. OQHAKO, YUUTBIBAs TO, YTO TaKas
CHCTEMAa MOXKET MIPUMEHSTHCS, KaK ObUIO CKa3aHO paHee, TOJIbKO MPHU YCIOBUHU, YTO
TEIUIOM30BITKH BO BCEX MOMEUIEHUSIX MEHSIOTCS] OJHOBPEMEHHO MPOTOPIIMOHATBHO
HapYy’KHOH TeMIlepaType U TeEMIEpATypa B IOMEUICHUAX 3a/1aHa NHTEPBAJIOM, TAKOE
pPEryJIMPOBAaHUE MOYKET OKA3aThCsl BIIOJIHE YIAOBJIETBOPUTEIBHBIM. B 3uMHMII me-
pHOJl JaTYMK, YCTAHOBJICHHBIA B OJJHOM MOMEIICHUH, YIPABISIET padOTON CEeKUUU
BTOPOTO NOJOTPEBA, a TATYUKU TEMIIEPATYPBI, YyCTAHOBJIECHHBIE BO BCEX IPOUYHUX I10-
MEUIEHUSX, PETYIUPYIOT TEILUIO0TAAaYy HarpeBaTeIbHbIX TPHOOPOB.

11.3. PerynupoBanue BI1a>XKHOCTH BO3/1yXa BHYTPH TOMELIEHUS

[Tpu u3mMeHeHHH BJIAronM30bITKOB B OMEUICHUH HYKHO M3MEHSTH BJIAroco-
JEpKaHUE MPUTOYHOIO BO3AYyXa. DTO aBTOMATHYECKH OCYIIECTBIISIETCS BO3ACH-
CTBHEM JIaTYMKa BJIAKHOCTH, YCTAHOBJICHHOTO B MIOMELICHUH, HA Pa0OTy KaMOpBI
OPOILEHHSI WU IPYroil CEKIMU KOHAMIIMOHEPA, B KOTOPOW MEHSETCS BIarocojaep-
YKaHUE BO3/yXa MPHU ero oopaboTke.

PaznuuaroT Tpu crocoba peryaupoBaHUsl BIArocoA€p)KaHUs MPUTOYHOTO
BO3/yXa:

* peryJMpoBaHUE KaMepoul OpOILEHHUS, KOTJa Hapy>KHbIA BO31YX, (MJIM €ro
CMECH C YXOJSIIIMM) TOBOJUTCS B MOKPOM Kamepe 710 apaMeTpoB, OJIM3KUX K Mapa-
MEeTpaM TOYKH POChl IPUTOYHOrO Bo3ayxa (B TexHuke KB Takoe perynmpoBanue
Ha3bIBaeTCS MO TOUKE POCHI");

* peryiMpoBaHue "BTOPOM pelMpKyJsiiuen”, Koraa Hapy>KHbI Bo3ayX (Wiu
€ro CMECh C yXOJSIIMUM) JOBOAUTCS B OPOCUTENILHOM KaMepe A0 TeMIlepaTrypbl 00-
Jiee HU3KOH, 4eil TeMIiepaTypa TOYKHA pOCkl IPUTOYHOro Bo3ayxa. Ilociie atoro on
CMEIIIMBAETCSA C YXOSIIMM BO3JYyXOM B TakKOil MpOMOpLMU, YTOOBI HOBask CMECH
MMeJa BIarocoiepKaHue NpUTOYHOrO BO3AYXa;
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* perynupoBaHue "00lyBOM OpPOCHUTENBHON KaMephl', KOTJa 4acTh, HapyX-
HOT'O BO3/1yXa ( MJIM CMECh €0 € yXOASIIUM) T0BOJUTCSA B MOKPOU Kamepe 10 TeM-
neparypsl 0oJjiee HU3KO, YeM TeMIlepaTypa MPUTOYHOTO BO3/4yXa, 3aT€M CMEIINBa-
eTcsl ¢ HeoOpabOTaHHON YacThIO BO3/yXa, MPOIYIIEHHOrO M0 0OBOJAHOMY KaHally
MHUMO MOKPOW KaMmephl B TaKOM MPONOPLHHU, YTOOBI HOBAass CMECh MMeEJIa BJIaroco-
JiepKaHUE MPUTOYHOIO BO3TyXa.

OpHako 11 MHOTMX IIOMELIEHUH XapaKTEPHO, YTO BIAXXHOCTh B HUX 3aJaHa
3HAYUTEIbHBIM HUHTEPBAJIOM, & BJIArOU30BITKH C TEYEHHEM BPEMEHH HE MEHSIOTCS
WIM MEHSIOTCA OYE€Hb HE3HAUMUTEJIbHO W MPHU PETYJIMPOBAHUU 3THUM H3MEHEHUEM
MOXHO TIpeHeOpeub. [Ji1 MPUTOYHOrO BO3IyXa XapaKTepHBI B 3TOM cirydae Oy, =
CoNnst ¥ MOCTOSIHHASI TOYKA POCHI, & 3HAYUT, OCTOSTHHOE IMOJ0KEeHNHE ToukH 0, xa-
paKTepHU3YIOIIEH COCTOSHIE BO3TyXa Iociie kKamepbl opomeHus (g = 90...95 %, d,

=0pp):

w
d,, =d,— G7; apu d = const, W = const, G = const mmeemMm d = const.

np

Tennwiii nepuod. Ins obecrieueHust TOCTOSTHCTBA TOUKU O B TEIUIBIA MEPHUO/T
B CXEMax C OJJHOM PEHHUPKYJALUEN U TPIMOTOYHON 3a KAMEPOU OPOLIEHNS yCTaHAB-
JUBAIOT AATYUK TEMIIEPATyphl, KOTOPBIM BO3/IEHCTBYET HA CMECUTEND BOJBI, MMOJA-
BaeMoi B (popcyHOUHYIO Kamepy. CMecuTesb, MEHSIsE COOTHOIIEHUE CMEIIMBAEMBbIX
KOJIMYECTB BOJBI, IPOLIEAIIECH XOIOAUIbHYI0 YCTAaHOBKY, U BOJBI, B3ATON U3 MOJ-
JI0OHA, U3MEHSET HAYaJIbHYIO TEMIIEPATYPY BOJIBI COOTBETCTBEHHO BO3HUKIIIHUM YyCJIO-
BUSIM.

Xonoouwiti nepuod. Jlns obecnedeHrs NocTossHCTBA TOUKU O B XOIOHBIN Te-
pHOJ JAaTYMK TEMIEPATYPBI MOKHO YCTAHOBUTH HE 3a KAMEPOW OPOLIEHMS, a B ITOA-
JIOHE, HACTPOUB €T0 HA TeMIepaTypy Bobl B noAgoHe. OOBACHSAETCS 3TO TEM, UTO
B XOJIOAHBIN IEPUOJI TPUMEHSETCS aiabaTHBIN MPOIIECC, UMEIOLIUNA OTPEIeIEHHOE
HanpasieHnue B |-d-guarpamme. Uepes oHy TOYKY MOXHO ITPOBECTH TOJIBKO OIMH
annabaTHbIN Tporiecc (I = const), mosTomy npu mocTosiHHOM Touke 0 B TeUeHHE X0-
JIOJTHOTO TIepHojia KOHEUHas TeMIlepaTypa Bo/ia B HOJIOHE tyy JOIKHA OBIThH MOCTO-
aHHOM. Tak Kak IaTyuk TeMIepaTyphl, yCTAHOBJICHHBIH B BOJAE Jydlle U ObICTpee
pearupyeT Ha Bc€ M3MEHEHUs, TO pallMOHAJIbHEE 1€ 3TO BO3MOXKHO, YCTaHABIUBATh
€ro HE B BO3JIYIIIHOM CpeJiE, a B BOJIE.

B mnpsmorouHoit cxeme oOpabOTKM BO3AyXa YKa3aHHBIM JaT4UK BO3JCH-
CTBYET Ha KaJopuQep MepBOoro MmojaorpeBa TakuM oOpa3oM, YTO TOYKH, COOTBET-
CTBYIOILIME COCTOSIHUSAM BO3/yXa Mociie Kajopudepa rnepBoro nojorpesa (epemMeH-

HbIE B TEUEHHE XOJIOJTHOTO MEeproIa), Jiexkar 1a aguadare Jg( = const.

B cxeme ¢ 01HOM pEUUPKYIALMEN JaTYUK BO3AEUCTBYET BHAYAJIE HA KAJIOPHU-
(ep mepBoro momorpesa mpu MocTostHHOM cooTHomeHnn G, /G,, a xoraa kanopu-
dbep oTKIIIOYaeTCs, - Ha COJIOKMPOBAHHBIE MEXKy COOON KJlanaHbl, yCTaHOBJICHHBIE
Ha KaHajie Hapy>KHOTO BO3/lyXa W PEIMPKYISIMOHHOM KaHaie. Takum oOpa3om, B
ATOM CXEME PETYIMPOBAHUE OCYIIECTBISIETCS CHAYajla YMEHBIIEHUEM HAarpy3Kuy Ka-
nopudepa (mpu MOBHIIICHUN HAPY>KHON TEMIIEPaTyphl), a 3aTEM COOTHOIIICHUEM Pe-
UPKYJISIIHOHHOTO U HapyKHOTO Bo3ayxa npu (G, + Gp) = const.
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IIpy M0JI0/kKEHMH HAPYKHOM TOYKHM Ha aguabare J, = CONst xamopudep or-

Kkitouaerca. Hauunas ¢ 3Toil TOUKHM, HY>)KHO TIEPEXOAUTH Ha JISTHUM PEXUM pabOThI
KOHJUIIMOHEPA, T.€. OCYIIECTBIIATH MOJIUTPONHBIA MPOLIECC B KAMEPE OPOLIEHUS,
PUMEHSS XOJOAUIBbHYI0 OCTAaHOBKY. OJTHAKO CleIyeT UMETh B BUY, UYTO ITPU KOH-
JUIUOHUPOBAHUH BO3AYyXa B IPAXKIAHCKUX 3JaHUSAX BO3MOXKHO MPUMEHEHHE Mepe-
XOJHOTO pexuma. J[Hs mepexoaHOro pekruMa XapaKTepHO MpUMEHEHHe aanadat-
HOTO mporiecca (Kak 3UMO) B OTKJIIOUEHUE Kajopudepa mepBoro moaorpena (Kak
nerom). Touka O B epexoqHbIN HepUo I IaBaeT Mexay Toukamu 07 u 0%, Perynu-
pOBaHUE TEMIEPATYPhI U BIAKHOCTU B 3TOT EPHUO/] B TOMEIICHUH OCYIIECTBIIACTCS
JATYMKAMU TEMIIEPATyPhl U TATYUKOM BJIAKHOCTH, YCTAHOBJIEHHBIMU B TOMEIICHUH

¥ HACTPOEHHBIMH Ha UHTEpBan Temmepatyp (t! - t*) u unrepsan BnaxuocTH. DTN

JaTYMKH PETYIUPYIOT paboTy KanopudepoB BTOPOro MoA0rpesa Tak, 4To TOUKHU, CO-
OTBETCTBYIOIINE COCTOSHHMSIM BHYTPEHHEIO BO3/AYyXa, JIEKAT B 3aJaHHOW 00JacTH
napamMeTpoB BHYTPEHHETO BO3yXa.

B MHOrO30HaNbHBIX CUCTEMAaX, 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 HAa CXEME YCIIOBHBIMU O003HAUYEHUSIMU MECTA YCTAaHOBKHU
JATYMKOB U CBA3HM MX C TEMH UCIIOJIHUTEIbHBIMU MEXaHU3MaMH, pab0TONH KOTOPBIX
3TH JaTYMKHU YNPaBJAIOT. McnoaHUTENbHBIE MEXaHU3Mbl MOXKHO 0003HaYUTh My,
My u T.4.

B mosicautenbHO# 3anmucke Ha |-d-muarpamme ITOJDKHBI OBITH M300pasKeHBI
30HBI PaCYETHBIX APAMETPOB BHYTPEHHETO U HAPYKHOT'O BO3yXa U MPOLIECCHI pe-
T'YJIUPOBaHMS pabOThl TEX WM UHBIX CEKIMI MPHU PACYETHBIX U MPOMEKYTOUHBIX
napaMerpax Hapy»KHOI'O BO31yXa.
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IIpunoxenue 1

Ne | HaumenoBa- | I'eorpa- Bapo- [Mapamerpsr A [Tapamerpsr b ticps lep, toporn | Zor
1. HUE (uue- MeTpH- Tewm- Vnens- | Cko- | Temme- | VYmemb- | Cko-
I IyHKTa cKast 4yeckoe | mepa- Hasi pocr | parypa Has poct
- JaBie- Typa 9H- b BO3- SHTAaNIb- b
pora, HHE, BO3- Tajb- BeTp ayxa, s, BeTp °C Br/m
nyxa, s, a, °C kJK/KT a, 2 °C
°c.Il. rlla °C k/Lr/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 23
7
2 | Baprayn 52 990 23,9 51,9 1 -39 -38,9 2 15,7 329 -1,7 22
1
3 | Buiick 52 970 24,2 51,1 31 -38 -38,1 31 16,1 329 -7,8 22
2
4 | Bparck 56 970 22,5 49 1 -43 -43,1 2 15,0 327 -8,6 24
9
5 | Bmagumup 56 990 21,4 49,4 33 -28 -27,8 35 14,9 327 -3,5 21
3
6 | Bosorma 48 990 21,1 50,2 1 -31 -30,6 52 14,7 328 -4,1 23
1
7 | Boponex 52 990 24,2 52,3 33 -26 -25,3 5,7 14,9 329 -3,1 19
6
8 | Exatepun- 56 970 20,7 48,1 4 -35 -34,6 52 13,9 327 -6,0 23
Oypr 0
9 | Enwuceiick 60 990 22,3 48,1 1 -46 -46,3 2 15,3 319 -9,6 24
5
10 | MBanoBO 56 990 22,2 49,8 2,8 -29 -28,6 3,6 14,9 327 -3,9 21
9
11 | Mmamck 56 990 23,1 49,4 1 -45 -45,2 1 14,4 327 -11 25
5
12 | Kazanb 56 990 22,8 51,1 3.8 -32 -31,7 4 14,9 327 -5,2 21
5
13 | Kemeposo 56 990 21,8 50,2 1 -39 -38,9 3.2 15,4 327 -8,3 23
1
14 | Kupos 60 990 20,9 50,7 4 -33 -32,6 54 14,0 319 -8,3 23
1
15 | Kypran 56 990 23,6 51,1 3.2 -37 -36,9 52 14,3 327 -1,7 21
6
16 | Kypck 52 970 22,9 51 35 -26 -25 6,3 15,0 329 -2,4 19
8
17 | Kesur 52 950 24 48,6 1 -48 -48,1 1 12,8 329 -15 22
5
18 | Jlumeuk 52 990 24,4 50,2 4,1 -27 -26,5 54 15,1 329 -34 20
2
19 | YensOunck 56 990 22,8 48,1 32 -34 -335 4.8 14,3 327 -6,5 21
8
20 | MapunHck 56 990 23,2 50,2 1 -40 -39,9 2,2 15,4 327 -1,7 23
5
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21 | MuHycHHCK 52 970 24 51,1 1 -40 -40,3 1 15,3 329 -8,8 22
5

22 | Mocksa 56 990 22,3 49,4 1 -26 -25,3 4 14,7 327 -3,1 21
4

23 | HoBocu- 56 990 22,7 50,2 1 -39 -38,9 2,7 15,7 327 -8,7 23
OHpCcK 0

24 | Omck 56 990 22,4 49,4 37 -37 -36,8 5 14,3 327 -84 22
1

25 | Open 52 990 231 49,8 39 -26 -25,3 5 15,0 329 -2,7 20
5

26 | IlaBnomap 52 990 23,6 51,5 1 -37 -36,8 4 14,3 329 -8,7 20
6

27 | Ilensa 52 990 23,8 51,1 1 -29 -28,8 38 14,9 329 -4,5 20
7

28 | Ps3anb 56 990 22,8 49,8 4,1 -27 -26,8 3 15,2 327 -3,5 20
8

29 | Camapa 52 990 24,3 52,8 3,2 -30 -29,8 5 14,6 329 -5,2 20
3

30 | TamGos 52 990 24,5 52,3 2,8 -28 -27,8 3 15,1 329 -3,7 20
1

31 | Tyna 56 990 22,2 50,2 34 -27 -26,6 3 15,0 327 -3,0 20
7

32 | Tiomens 56 990 22,4 51,5 1 -37 -37,2 4,6 14,5 327 -7,2 22
5

33 | Ynan-Ymo 52 930 23,7 49,8 1 -37 -37,1 3 14,2 329 | -104 | 23
7

34 | Voa 56 990 234 50,7 1 -35 -345 42 15,1 327 -5,9 21
3

35 | XabapoBck 48 990 24,1 60,7 4,6 -31 -30,8 6,8 19,6 328 -9,3 21
1

OnTumanbHble HOPMBI TEMIIEPATYPhI, OTHOCUTEIBLHOM BJIa)KHOCTU U CKOPOCTHU
JBIKEHUS BO3/IyXa B OOCITYKUBAEMOU 30HE KHUJIBIX, OOIIIECTBEHHBIX,

u aI[MI/IHI/ICTpaTI/IBHO'6I>ITOBI>IX IIOMCIICHUAX

[Tpunoxenue 2

Haznauenue Iepuon rona Temmepa- OtHocutenbHas | CKOpoCTh
MIOMEIIIEHUS Typa BJIQKHOCTh JIBHOKECHUS
BOo3nyxa, °C | Bo3ayxa, %, BO3/lyXa,
He Ooitee Mm/c,
He Oonee
Kunoe, Tenbri 2022 60 — 30 0,2
00IIIeCTBEHHOE, 23-25 60 — 30 0,3
aQIMUHUCTPATUBHO | XOJOIHBII 20-22 45 -30 0,2
-OBITOBOE U TIEPEXOJIHBIC YCIIOBUS




