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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
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BBenenue

Hacrosmue ykazaHus Mo KypcOBOMY MPOEKTHUPOBAHUIO KOHIAUITMOHHUPOBA-
HUS BO3yXa pa3paboTaHO B COOTBETCTBUHM C Mporpammoit kypca "Konauimonupo-
BaHME BO3/yXa M X0JIoA0ocHaOkeHue" /1 cTyAeHTOB crieninanbHocT 270109 «Ten-
JIOTa30CHA0KEHNE U BEHTUJIAINS TOPHO-CTPOUTEIHLHOTO (paKybTeTa.

B ykazaHusx KpaTKO CHCTEMaTHU3UPOBAH MaTepHas, HEOOXOIUMBIN JJIsl BbI-
MOJIHEHUS KypCOBOI'0 MPOEKTa MO KOHAUIIMOHUPOBAHUIO MUKPOKJIMMATA.

KypcoBoii poeKT SIBAsIETCS 4acThl0 KOMIUIEKCHOTO MPOEKTa MO0 BEHTUIISIIMU
rpaxkaanckoro 3aanusi. CoOrjiacHO 3aIaHUI0 HA KypCOBOM MPOEKT CTYJEHT JOJKEH
JUISL OTHOTO WJIA HECKOJIBKUX MOMENIEHUM, SISl KOTOPBIX B KYPCOBOM IIPOEKTE 3a-
MIPOCKTUPOBAaHA OOIICOOMEHHAsT BEHTUJISIUSA, pa3padoTaTh OHO30HAIBHYIO WITU
MHOT'030HAJIBHYIO CUCTEMY KOHJIUIIMOHUPOBAHUS BO3/IyXa.

B nmaHHBIX METOIMYECKUX YKA3aHUSAX yJENSIeTCs BHUMaHUE JIUIIb OCOOCHHO-
CTSIM IIPOCKTUPOBAHUS KOHJAMITMOHUPOBAHHUS BO3JyXa IO CPABHEHHUIO C OOBIYHOMU
00111600MEHHON BEHTUJIALIMEH, KOTOPBhIE UMEIOT MECTO MPH pa3pabOTKe CIICIYIOIINX
BOIIPOCOB:

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

pacuer Bo31yx000MeHa OMEIICHUI;

pacyeT pacnpeeseHus BO3ayXa B IOMEIICHUN;

pacuer nporeccoB 00pabOTKH BO31yXa;

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

[To npyrum Bompocam, B 4aCTHOCTH, IO BOTIPOCAM KOHCTPYUPOBAHUS U a3pO-
JMHAMUYECKOTO0 pacyeTa CHCTEM CJIEyeT PYKOBOJCTBOBATHCS METOJIMYECKUMHU
YKa3aHUSIMU 10 BEHTWISALIMYU TPAXKIAHCKOTO 3/1aHUSI.

1. O01mue noJioKeHus

B npakTtrke NpoeKTUPOBAHUS BEHTUJIALIMU TOMEIIEHUH OCHOBHBIMU OTJIMYH-
SIMU KOHUITMOHUPOBAHMS BO3TyXa OT OOBIYHOM BEHTHJISIIUU SIBIISICTCS O0JIee CTPO-
roe noAjAep>KaHue 3aJ]aHHBIX MapaMEeTPOB MUKPOKIUMATa U YUCTOTHI BO3/IyXa.

Tak kak KOHAUITMOHUPOBAHKE BO3ayXa TpeOyeT OoJiee JOpOroro BEHTHIISIHI-
OHHOTO 000PYNIOBaHUS U CUCTEM aBTOMATHYECKOTO PEryJIUPOBAHUS IO CPABHEHUIO
c 00111e00MEHHOM BEHTUJISAIIMEH, €r0 MPUMEHEHUE B MPOEKTE T0HKHO OBITh 000CHO-
eéano. B cootBercTtBuM co CII 60.13330.2012 xoHAMIIMOHUpPOBaHKE BO3AYyXa Clle-
JyeT TPUHUMAT:

— JIJ1s1 0OecrieYeHus mapaMeTPOB MUKPOKJIMMATa U YMCTOTHI BO3/lyXa, TpeOy-
€MBIX JIJIsl TEXHOJIOTHYECKOTO MPOoIecca Mo 3a/IaHUI0 Ha TPOCKTUPOBAHKE; TIPU IKO-
HOMHYECKOM OOOCHOBAaHHMH WJIM B COOTBETCTBHH C TPEOOBAHHSAMH CIICIIHATIBHBIX
HOPMAaTUBHBIX JOKYMEHTOB;

— s oOecrieueHus ImapaMeTpOB MUKPOKIMMATa B IIpeAeiax ONTHMAIbHBIX
HOPM (BCE€X WJIM OTACIBHBIX ITApaMETPOB) IO 3aJaHUI0 Ha IPOEKTUPOBAHUE,
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— s oOecrieueHus HeOOXOAMMBIX ITapaMeTPOB MHUKPOKIMMAaTa B Ipeneax
JIOMTyCTUMBIX HOPM, KOTJIa OHH HE MOTYT OBITh 00€CIICYCHbI BEHTHIISIMCH B TETUIBIH
HeproJI Toj1a 6€3 MPUMEHEHHUS HCKYCCTBEHHOTO OXJIKIICHUS BO3AyXa.

KoHIuimoHupoBaHie OBITOBBIMA KOHIUIIMOHEPAMH JOMYCKAeTCs Ipey-
cMaTpuBaTh (IIpU 00OOCHOBAHUH ) B OT/ICIBHBIX IIOMEIICHHUSX B pailOHaX C pacyeTHOU
TEeMIEpaTypoil Hapy»)Horo Bo3ayxa 25°C u Beime (mapameTpsl b). Konaunnonupo-
BaHHUC MapaMETPOB MHKPOKJIMMaTa, 00ECICUNBAIOIICEe ONTUMAIIbHBIC MapaMeTPhI
BHYTPEHHETO BO3/IyXa, YCTAHOBJICHHBIC CAaHUTAPHBIMH HOPMaMH, MPUHITO Ha3bI-
BaTb KOMDPOPMHLIMU.

Texnonocuueckumu Ha3pIBAIOT KOHJIUIIMOHUPOBAHHUE BO3/1yXa, 00ecreunBaro-
1Iee rmapaMmeTpsbl BHYTPEHHETO BO3/yXa, YCTAaHOBJICHHBIC TPEOOBAHUSIMH TEXHOJIO-
THYECKOTO MpOoIIecca.

2. Bb10op pacueTHBIX NAPpaAMeTPOB BHYTPEHHEI0 M HAPY’KHOI'0 BO3AyXa

[TapameTpbl BHYyTPEHHETO BO3/AyXa MIPUHUMAIOTCS B 3aBUCUMOCTU OT Ha3Ha-
YEHUs KOHAUIIMOHUPOBAHUS BO3qyXa:

IIPU TEXHOJIOTUYECKOM KOHIMIIMOHUPOBAHUU — IO 33JJaHUI0 TEXHOJIOTOB;

npu KoM(pOpTHOM - onTUMabHbIe B cooTBeTcTBUHU ¢ ['OCTowMm [6] u CIT[12].

OnTuMaabHble METEOPOJIOTHUYECKUE YCIOBHS BHYTPH MOMEIICHUH (B 00CTy-
KUBAEeMOU 30H€) 3aat0Tcsa HopMamu [ 12 ] maTepBanom BenuuuH. [Ipu onpeaenenun
TEIJIOBOro OajaHca U MOTPEOHOro BO3AyXOOOMEHA 3a PACUETHbIE TEMIEPATYPY U
OTHOCUTEJIBHYIO BJIAXKHOCTh BO3[yXa CJIEAyeT NPUHUMATh JJIsl TEIUIOro MepHoja
rojla MakCuMaibHvle U I XOJIOAHOTO MEPHOJA MUHUMANbHbIE U3 ONTUMAIbHBIX
HOPM.

B Temnbii nepron roaa pe3kas pazHUIA MEXIY TEMIIEPATYpOl BHYTPEHHETO U
HApEe3HOTO BO3/yXa BBI3BIBAET NUCKOM(POPTHOE CAaMOYYBCTBUE YEJIOBEKA U MOXKET
MIPUBECTH K MPOCTYIHBIM 3a00eBaHusIM. [103TOMY B MECTHOCTSX C paCU€THON TEM-
nepaTypou Hapy»KHOT0 BO3/lyXa B TEIUIbIM nepuoa roja mno 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 kakabIil rpayc MPEBBIICHUS TEM-
nepaTypbl HApyKHOTO Bo3/lyxa cBepx temneparypsl 30° C, yBelInuuBasi TAKKe CO-
OTBETCTBEHHO CKOPOCTH JIBIKECHMsSI Bo3yxa Ha 0,1 M/c Ha Kaxablid Tpaayc MpeBbI-
HIEHUS] TEMIIEPATYPbI HAPYKHOTO BO3AyXa. [Ipr 3TOM CKOPOCTh IBM>KEHUS BO3AyXa
B ITOMENICHUSIX B YKa3aHHBIX YCIOBUSIX JOJIKHA ObITh HE O0see 0,5 m/c. PacueTHbie
napaMeTpbl BHYTPEHHEr0 BO3AyXa NpHHUMaOTCs 10 [5] wim no [[Ipunokenuto 2]
METOANYECKUX YKA3AHUM.

[TapameTpbl MUKpOKJIMMATa UM OJIMH W3 MapamMeTPOB JOIMYCKAETCs MPUHU-
MaTh B Tpejeax JOMYCTUMBIX HOPM BMECTO ONTHUMAJIbHBIX MPU COTJIACOBAHUM C
opranamu ['occansnuananzopa Poccuu u no 3aj1laHnio 3aKa3vmkKa.

PacueTHbie mapaMeTpsl HapyXKHOTO BO3AyXa JJISl KHUJIBIX, OOIIECTBEHHBIX,
aJIMUHUCTPATUBHO-OBITOBBIX M MPOW3BOJCTBEHHBIX MOMEIIEHUN corjiacHo 1. 5.13
CII 60.13330.2012 cnenyet npuHUMATh:



napaMeTpel b — JJis1 cUCTEM OTOIJIEHUS, BEHTWISIIIUU U BO3YIIHOTO JTyIIIH-
pOBaHUs JIJIs1 XOJOIHOTO MEPUO/IA ro/1a, a TAKXKE JJI1 CUCTEM KOHAUIIMOHUPOBAHUS
JUTSL TETJIOTO U XOJIOJHOTO TIEPUOJIOB rojia.

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

3. TemyioBO#i 0aJ1aHC MOMeEIIICHU I

[Tpu mpoeKTUpOBaHNM KOHAUIIMOHUPOBAHUS BO3IyXa B TEILIOBOM OanaHc, Co-
CTaBJICHHBINA NIPH pacueTe OOBIYHON BEHTWISAIIUN YTHX IIOMETIICHUMN, CIIEyeT BHECTH
CIIeyIOIINe KOPPEKTUBBI:

* MEeNJIONOCMYNJIeHUsL OM COTHeYHOU paduayuu iepes ocmekieHue, pacciu-
Mbl8AIOMCS AHATOSUYHO KAK U 8 KYPCOBOM NPOEKMme N0 8EHMUNAYUU SPAHCOAHCKO20
30aHus (cm. memod. ykasanus «Pacuem epeoHocmeily) , monvko y8eauuusas u ux

F

na eeauyuny — (&, —t,) , 20e F, Ry — coomeemcmeenno niowaos u mepmuueckoe
R
0

conpomuenerHue OCmeKaIeHusl,

* MIOCTYIUICHHUS] OT COJIHEUHOM pajMalluy yepe3 MOKPBHITHE (€CIU MOKPHITHE
OecuepaadyHoe) ONPEACIUTh M0 TOU kK€ METOJIUKE, YTO U B KYpPCOBOM MPOEKTE IO
BEHTWIALMYU TPAXKIAHCKOTO 3[aHUs, U3MEHUB B COOTBETCTBUU C U3MEHEHUEM pac-
YeTHBIX TeMueparyp ty u ts;

* TEIUIONOCTYIUIEHUS OT UCKYCCTBEHHOI'O OCBEIIECHUS, OT TEXHOJIOTHYECKOTO
000OpyZI0BaHUS U OT OCTHIBAIOIIEH TOpsYeit UM pacCYUTaTh aHAJTOTUYHO, KaK U B
KYpPCOBOM IIPOEKTE MO BEHTUJIALUU TPAXKIAHCKOTO 31aHUs,

* TETUIOBBIJEIICHHUS OT JIFOAEH ONPEAECTUTD IO TOM K€ METOJIMKE, YTO U B KYyp-
COBOM ITPOEKTE MO BEHTUJIALMU TPAXKIAHCKOTO 3[1aHUsI, HO TP HOBBIX 3HAYEHUAX
ts, U1 TEILIOrO U XOJIOAHOIO IEPUOIOB Io/1a;

* B TEIUIOBOM OalaHC BKIJIIOUHUTH TEIUIONOTEPH Yepe3 HapY>KHbBIE OTPAXKICHUSL.

Termnonorepu yepe3 HAPYKHBIE OTPAKIACHUSA PACCUUTHIBAIOTCS 110 METOAUKE,
OCBOCHHOM CTYJICHTOM IMPU MPOEKTUPOBAHUU OTOILJICHUS 34aHUS. Tak Kak B MoMe-
WIEHUAX C KOHIAUIUOHUPOBAHUEM BO3/1yXa, KaK IPABUJIO, OCYLIECTBISIETCS UCKYC-
CTBEHHOE TIPEBBINICHUE BBITSHKKH HaJl MPUTOKOM (TIOJIOp), MOTEpU TEIjia Ha WH-
buIbTpaIMio HAPYKHOTO BO3yXa MOKHO HE YYUTHIBaTh. BraroBbiieneHus B 1o-
MEILIEHUH TAKXKE CIEAYET CKOPPEKTUPOBATH C YUETOM U3MEHEHHUS PACUETHOU TEM-
repaTypsl BHyTPEHHETO BO3AyXa.

4. Bb100op cxeMbl HEHTPAJIbHOT0 KOHAUIIMOHUPOBAHUS BO31yXa

KonudecTBo NoTpeOHOr0 MPUTOUYHOTO BO3/yXa B KOHAUIIMOHUPYEMBIX IIOME-
LIECHUAX, 3aBUCUT OT UMEIOIIUXCSA B HUX BPEAHOCTEU, UX KOJIMYECTBA, 4 TAKKE OT
IIPUHATBHIX TapaMETPOB BHYTPEHHET0 U IPUTOYHOTO Bo3ayxa. [Tapamerpsl e npu-
TOYHOT'O BO3JlyXa OIPEAEIAIOTCA XapaKTepoM IOMELIECHUs, MECTOM I10Ja4yd BO3-
JyXa, a TaKXKe MPUHITON CXeMOW KOHIMIUOHUpoBaHus Bo3ayxa (KB).

[To npuHLMITY PacCTIONOKEHHS] KOHAUIIMOHEPA MO0 OTHOIIEHHUIO K 00CITyKUBa-
€MOMY ITOMEILECHUIO CUCTEMBbl KOHAWULIMOHUPOBAHUA ACIATCS HA MECTHBIE, LEH-
TpaJibHble U KOMOMHUPOBAHHBIE.
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[{enTpanbabie cuctembl KB mpumenstores my1st 00CyKuBaHus 0OJIBIINAX TI0-
MEUIEHUH: TeaTPOB, 3aJI0B COOpaHMii, 00EIEHHBIX 3aJI0B peCTOpaHOB U T.N. KoHau-
[IMOHEPHI IPU FTOM Pa3MENIAIOT BHE 00CTYKMBAEMBIX TOMEIICHUH.

Mectabie cucteMbl KB MoryT 00caykuBaTh HEOOJBIINE TOMEIICHUS: pado-
yre KaOMHETHI, KUJIble KOMHATBI, HOMEpa TOCTUHUIL U T.I1.

HenocrarkaMu MECTHBIX CHCTEM SIBIISIFOTCSI: TTOBBIIICHHBIN IITYM, CBSI3aHHBIN
C paboTOM BEHTUIISATOPOB (U XOJOAUIBHBIX MAIINH), 3aTPYIHUTEILHOCTH 00CTYKHU-
BaHMSI OOJIBIIIOTO YHCIIA arperaToB, CPABHUTEIHLHO KOPOTKHMA CPOK CITYKOBI MECT-
HBIX KOHIUITHOHEPOB.

Cucremsl, KOTOpBIE 00CTY>KUBAIOTCS OJTHOBPEMEHHO IIEHTPATLHBIMU H MECT-
HBIMHU KOHJUITMOHEPAMH, HOCAT Ha3BaHHE KOMOMHUPOBAHHBIX WU CMEIIAHHBIX. B
OOJIBIIIMHCTBE CIYYaeB TAKUE CUCTEMbI COCTOSIT U3 IIEHTPATIBLHOTO KOHIUIIMOHEPA, B
KOTOPOM 00pabaThIBAETCs HAPYKHBINA BO3yX B KOJUYECTBE, COOTBETCTBYIOIIEM Ca-
HUTapHBIM HOPMaM, U MECTHBIX KOHJIUIIMOHEPOB-JIOBOJYHKOB, YCTAHOBJICHHBIX B
o0CTy>KMBaeMbIX MoMeIeHuaX. [[puHIUITBI pabO0ThI, TAKMX CUCTEM U3JI0KEHBI B pa-
oore [11]. IIpu ycTpoiictBe KB B 31anusax ¢ GOJbIIMM YHUCIIOM KOHIUIIMOHUPYE-
MBIX TTOMeIleHu pu BeIOope cucteMbl KB HE00X01uMO yUuThIBaTh pa3indue Tem-
JIOBBIX PEKUMOB B OTJCIBbHBIX MOMEIIEHUAX. Pa3uuHbIil TEIOBON pexuM (T.e.
pa3MyHbIC TEIUIOBbIE M30BITKH M WX M3MEHEHHE BO BPEMEHHU) BO3HHMKAET BCIIE/-
CTBHE HEOJIMHAKOBOTO PACIIOJIOKEHUSI TTOMEIIEHHUS] OTHOCUTEIBHO CTOPOH CBETA,
pPa3TUYHON WHTCHCHUBHOCTH COJIHEYHOW paJvallid W Pa3THMYHBIX BHYTPEHHHUX HC-
TOYHUKOB TEILJIO- U BJIArOBBIICICHHUN (T.€. TEIUIOBIAXXHOCTHBIE MPOIECCHI, CaMo-
MPOU3BOJIbHO BO3HUKAIOIIHME B KAXOM MTOMEIIEHUH, Yallle BCEro HEOIMHAKOBHI HE
TOJIBKO B TE€UYCHHE T'0JIa, HO JIaXKe MPU PACUYETHBIX HAPYKHBIX METCOPOJOTHUECKHIX
yCJOBUSX). B 3TOM ciydae Hy»KHO ISl K&KJIOTO MOMEIICHUS TTPEAYCMOTPETh CBOIO
cucrtemy KB.

Jly4mmum perieHrem AJis OJHOBPEMEHHOTO KOHUITMOHUPOBAHUS BO3/TyXa He-
CKOJIBKUX TMIOMEIIEHUH C UCTIOJIb30BAHUEM OJTHOTO KOHIUIIMOHEPA SABJISIETCS IPUME-
HEHUE IEHTPAJIBHBIX MHOTO30HAJIBHBIX CHUCTEM, KOTOPbIE MOTYT OOECre4YnBaTh B
MOMEINICHHIX KaK OJMHAKOBBIC, TAK M Pa3IUYHbIC MapaMeTPbl HE3aBUCUMO OT pas-
JIMYHBIX BHYTPEHHUX U BHEIIHUX YCJIOBUIM. MHOT030HaIBHBIE CUCTEMBI MOTYT OBIThH
CJIEAYIOIINX BUAOB:

Cucmembl ¢ u3MeHeHueM Koauuecmea nooasaemozo 6o3oyxa. llpunuun pa-
OOTBHI CHCTEMBI 3aKJIFOYACTCS B TOM, YTO MPU U3MECHEHHH TEMITepaTyphl BO3AyXa B
KOHIUITMOHUPYEMOM TIOMEIICHHH YCTAHOBJICHHBIM TaM PETYJATOP TEMIEPATypPhI
M3MEHSET KOJMYECTBO Mo1aBaeMoro Bo3ayxa. HegocraTkamu Takoi CUCTEMBI SIBJISI-
€TCsI HEOOXOIMMOCTh TPUMEHEHHS TPOMO3IKUX KaMep MOCTOSIHHOTO CTaTU4ECKOTO
JIABJICHHMS, @ TAK)KE HECTAOMIIBHBIM adpOIMHAMUYECKUH PEKUM PabOThl CUCTEM BO3-
nyxoBozioB. [Ipu takoit cucreme K3

L, #const,d, =constt, =const,d, =d, 6 =..=d,

rae t,,,d,, - TeMreparypa u BIarocoiep)KaHue IPUTOYHOTO BO3AyXa IIOMe-

menui, °C, r / Kr; L,, -KOJIMYECTBO MPUTOYHOTO BO3/AyXa JUTSl PACUCTHBIX MOMEIIIE-

Huit, M3/ 4 71 - YHCII0 KOHAULUOHUPYEMBIX TIOMELICHHMIA.
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O0s13aTeNBHBIM YCIOBUEM IPUMEHEHHUS 3TOW CUCTEMBI SBJISIETCS 3alaHUE OT-
HOCHUTEIBHON BJIAKHOCTH BO3/lyXa BHYTPH IOMELICHUI UHTEPBATIOM (@, <@, <@,

). PacueTHble TeMiiepaTypa BHYTPEHHETO BO3lyXa B KOHJAUIIMOHUPYEMBIX ITOMEIIIE-
HUSAX IPU 3TOM JOJDKHBI OBITh IPUMEPHO OAWHAKOBBIMH (7, =1, ...~ 1, ).

Cucmembl ¢ NO002PEBOM UNU OOOXAANHCOEHUEM NPUMOYHO20 8030YXA C NOMO-
Wvio 30HAIbLHLIX 008004UK08. [1pu Takoit cucteme KB

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

OO0s13aTeNbHBIM YCIOBHOM TPUMEHEHUS STOW CUCTEMBI SIBIISIETCS 3aaHUE OT-
HOCHUTEJIBHOM BJIAYKHOCTH BO3yXa BHYTPHU IIOMEILEHUH MHTEPBAIIOM (@, <@, <@,

). PacueTHble TemnepaTypbl BHYTPEHHETO BO3/AyXa IIPU 3TOM MOTYT OBITh JJI KOH-
JUALIMOHUPYEMBIX ITIOMEIICHUN KaK OJJMHAKOBBIMU, TaK U PA3HBIMMU.
/Jleyxxananvnwvie cucmemul, B KOTOPBIX BO3AYX I10JAETCS IO IBYM BO3/1yXOBO-
naM (1o OJIHOMY - XOJIOJIHBIM BO31yX, MO JIpyromy - Teruibiii). [lepea Bbimyckom
BO3/yXa B IOMEIIEHUE TEIUIBIA U XOJIOIHBIN BO3TyX CMEIIMBAIOTCS B CIIEIIUAIBHOM
CMECHUTEJIE B HYKHOM JJI1 JJAHHOI'O MOMEIIEHHUSI COOTHOLIEHUHU MPHU MOCTOSIHHOM
CYMMAapHOM KOJIMYECTBE IPUTOYHOI'O BO3/ayXa (ani =L, + L =const);, npu Takon

MHOTO30HAJIbHOW CHUCTEME YCIIOBUS U3MEHEHUS MPUTOYHOIO U BHYTPEHHETO BO3-
JlyXa TaKue *Ke, 4TO U B MPEABIAYILIEH CUCTEME.

Kombunuposanmnsie cucmemwi, mpu KOTOPHIX B KOHIUIIMOHUPYEMBIE ITOMEIIIE-
HUS TI0JIa€TCsl HAPY>KHBIA BO3AYX OT LIEHTPAJIbHBIX KOHJIUIIMOHEPOB, a 00PA00TKA
PELMPKYISIIUOHHOTO BO3/lyXa IMMPOU3BOAUTCS B MECTHBIX KOHIUIITUOHEPAX — TOBO/I-
yuKax (MperuMynecTBEHHO »keKIMoHHbIX THa KHO-YO,8A u KHO-VY 1,2). Takue
CHUCTEMBI HEKOTOPBIMHU aBTOPAMU HA3BIBAKOTCSI BOJOBO3AYIIIHBIMHU.

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

B >xuibIX U OOIIECTBEHHBIX 3/aHHSIX, B KOTOPHIX U3MEHEHHE TOTOBOTO pe-
’)KMMa B OTJEJIbHBIX MOMEILICHUSAX OINPEAECISAECTCSA TOJIbKO HAPYKHBIMU METEOYCIIO-
BUSIMH, T.€. MPOUCXOJUT U3MEHEHHUE TEIIOM30BITKOB (UM HEJIOCTATKOB) BO BCEX
MTOMEIIEHUSX OJHOBPEMEHHO B OJJMHAKOBOM MIPONOPLMU IIPU YCIOBUH, UYTO B ITIOME-
HIEHUAX HYXKHO MOJJEPKUBATh NPUMEPHO OJMHAKOBBIE MapameTphl (BHYTPEHHUE
pacyeTHhIE TEeMIIEPATYPhl JOJDKHBI OTIMYAThCS HE 00Jiee YeM Ha OJIMH-]IBa Ipajyca),
MO>KHO MMPUMEHSTH OJHO30HAIBHYIO CUCTEMY LIEHTPAIBHOTO KOHAUIIMOHUPOBAHHS,
B KOTOPOM POJIb CE30HHBIX JOBOJYMKOB B 3UMHHU MEPHUOJI B HEKOTOPOM CTENEHU
MOTYT BBITOJIHATEH NMPUOOPHI CUCTEMBI OTOTUIeHUS. [IpuHIIMT paboThl TaKOM CXEMBI
M3JI05KEH HUXKE.

B netHuil nepuo BO31yx MOJAETCS BO BCE MTOMEIICHUS C OJMHAKOBBIMU Ma-
pameTpamu, HO B pa3HOM KOJMYECTBE, COOTBETCTBYIOIIEM TEIJIO- M BIAron30bITKaM
Kaxaoro nomMemienusi. C TeUeHUEM BPEMEHH KOJIMYECTBO MPUTOUYHOTO BO3yXa HE
MEHSIETCSI, HO MTapaMeTPhl PUTOYHOIO BO3/IYXE HA BBIXOJE M3 UEHTPAIBHOTO KOH-
JULIMOHEPA U3MEHSIOTCA B 3aBUCUMOCTH OT HapyXHBIX U BHYTPEHHUX YCIOBUU B
KaKOM-TO OJIHOM U3 TOMENIEHUH (B KOTOPOM YCTAaHOBJIEH JATYUK TEMIIEPATYPHI).

[Tpu Takoii cucteme KB

t, St, <t ;t, =l =R QSO =@, ;

d, =d, =.=d

L, =const;t, =t =..=t,; S
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T.e. Takyro cucTeMy MOXHO IPUMEHATD JIMIIb B TEX CIIydasx, Korja, BO-Tep-
BbIX, BJIQ&)KHOCTh U TEMIIEpAaTypa BHYTPEHHErO BO3/1yXa 3a/1aHbl HE CTPOTO OIpeie-
JIEHHOM BEJIMYMHOM, a UHTEPBAJIIOM; BO-BTOPBIX, KOTJ]a MOYKHO MPEANOI0KUTH, YTO
TEIUIOM30BITKH BO BCEX MMOMEILIEHUAX U3MEHSAIOTCS C TEYEHHMEM BPEMEHU MPOTIOPIIH-
oHanpHO. Hanpumep, moMenienusi, 0kHa KOTOPbIX OPUEHTUPOBAHBI HAa OJJHY U Ty XK€
CTOPOHY CBETa, a KOJIMYECTBO JIFOJEH B IOMEIIEHNN C TEYEHUEM BPEMEHU NPaKTH-
YeCKH HEe MEHsETCS (KJI1AacChl IIKOJ, ManaTbl OOJIbHULL, KOMHATBI OOIIEKUTHUS ).

B 3uMHul mepuosi KOJIWYECTBO MPUTOUYHOTO BO3JyXa MPUHUMAETCS TaKUM
&Ke, KaK U B JICTHUU TEPHOJ], MapaMeTphl K€ MPUTOYHOTO BO3TyXa MPUHUMAIOTCS
Jpyrue, HO OJMHAKOBBIC JUISl BCeX MmomerieHui. [lpyu Hanuyny B MOMEIIeHHUsIX Tel-
JIOHEJ0CTAaTKOB (B 3TOM CJIy4ae pallMOHAIBHO IPHUHATH ty, > t;) cuctema KB He BO
BCEX MOMEIICHUAX CMOKET B PABHOM CTENEHH BOCIOJHUTH HENOCTATKH TerJa. [lo-
3TOMY JUISl 3UMBI CIEAyeT MPEeJyCMOTPETh YCTAaHOBKY HarpeBaTeNIbHBIX MPHUOOpPOB
cucteMbl otomieHusi. Harpyska HarpeBaTelbHBIX HMPUOOPOB MPHU 3TOM HE paBHA
BCEM TEIUIONOTEPSIM, a paBHA JIMILb TEM HEAOCTaTKaM TEIUIa, KOTOpble HE KOMIIEH-
CHUPOBAHBI IPUTOYHBIM B 3TO TIOMEIIIEHUE BO3IYXOM.

[Tpu BBIMOTHEHHS] KYpCOBOTO MPOEKTa, eciu BUA cucTtembl KB He ykaszaH B
3aJlaHuU, CTYACHT JOJDKEH CaMOCTOSTENIbHO BHIOpaTh Ty Wi HHYIO cuctemy KB u
00s13aTENbHO 000CHOBATH LEIECO00PA3HOCTh MPUMEHEHHS 3TOM CUCTEMBI.

5. Pacyer moTpedHOro Bo31yxoo0MeHa

Pacuer nmotpeOHOro BO3ayX000MEHA MPHU KOHIUIIMOHUPOBAHUS MHUKPOKIIH-
MaTa MOMEIIEHUN TPOU3BOIUTCS IO TOH K€ METOJIUKE, YTO U MPHU pacuere 00111e00-
MEHHOM BeHTWwIsiuu . [Ipu pacueTte BO3Iyxo00OMeHa 0 aCCUMIIISIITUU TEIJI0- U Bia-
TOM30BITKOB CJICIYET TaK)Ke MOJb30BaThes J-0-1uarpaMMoit 1 OHATHEM JTy4a Ipo-
necca. Pa3Huila 3akiroyaercs B TOM, YTO TeMIIEpaTypa MPUTOYHOTO BO3AyXa HE
paBHa HApY>KHOM, TaK KaK OH MepeJ] mogauei B moMernieHne 00padaThIBaeTCs, a TEM-
nepaTrypa yaajlseMoro BO3JyXa ompejaelserca 0osee CTporo, ¢ y4eToM TemIiiepa-
TYpbI IPUTOKA!

tyd :n(te _tnp)+tnpa

At =t —t;
d,, -2
n=1+02"m =
At

p

rae N — ko3¢ dUIMEHT HEPABHOMEPHOCTH TEMIEPATyp MO BHICOTE; Hpoy —
BBICOTA Pa3MEILCHUS BBITSXKHBIX YCTPONCTB, M.

Ecinn BbICOTa IOMENEHNs] HUXKE 4 M, OIIyCTUMO PUHUMATD ty; = L.

3HaYeHUE paCUETHOM Pa3HUIBI TEMIIEPATYP IPUTOUYHOTO U BHYTPEHHETO BO3-
nyxa (Aty) 1OJKHO MPUHUMATBCS KAK MOYKHO OOJIbIIEH U3 YCIIOBUN SKOHOMUYHOCTH
cucteM KB u kak MOXXHO MeHbIIEH JJIsl YAOBJIETBOPEHUSI CAaHUTAPHO-TUTUCHUYE-
ckux TpeOoBaHuil. [loaTromy 3HaueHue At, onpenesnsics pacyeToM B 3aBUCUMOCTH
OT MPUHATON CXEMbI BO3yXOpacIpeaeieHusi, KOHCTPYKIIMU BO3IYXOBBITYCKHBIX
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YCTPOMCTB U pACCTOSIHUS OT HUX /10 paboyeil nin 00CayKUBaeMOil 30HbI B COOTBET-
cteun co CII 60.13330.2012.

OpHEHTUPOBOYHO IIPU pacyeTe BO3AYX000MEHa MOXKHO 3a1atbes At, = 3 °C
IIPH BBICOTE MOJA4YX Bo3ayxa 10 3 M u At, = 5 °C npu BbICOTE MOJAYU BO31yXa
CBBILIE 3 M.

B nmanpHeiniem, ecii 0Ka3aJoch IIPU pacyeTe BO3LyXOPACHPEAECICHUS, YTO
3HaueHue At, He10IyCTUMO, CIIeAyeT UM Iepe3aaThes, a BO3AYX000MEH Mepecuu-
TaTh.

Be160op mapaMeTpoB MPUTOYHOTO BO3yXa C MOMOIIBI0 J-0-TuarpamMMel ocy-
LIECTBIIAETCS B 3aBUCUMOCTH OT NPUHATOU cucteMbl KB.

Oonozonanvraa cucmema KB.

[To BEIOpaHHBIM 3HAUEHUSAM ¢, W @, Ul TEIJIOTO MEpHoja Ha AuarpamMmme
HaHocurcs Touka B, Uepes Hee MPOBOAMTCS JIyd IIPOLIECCA JI0 TIEPECEUEHUS C U30-
Tepmamu t; = const u t7, = const. Takum 0Opa3oM IOJIyYaeM MOJIOKEHUE TOUCK

[T u ¥V B Temiblii mepuoa U onpeAessieM UxX mapameTphl, a Jajee - BO3IyX000MeH
(Gup » Lyp) utst aTOTO TIEpHOAA:
G = QH ; G = ; G = ;

oele, —t

¥ np o np Y

_ . 353
an _an/pnp’ P=-57 .
273+¢,,
rae Q,, Qn — COOTBETCTBEHHO SIBHBIC M IOJIHBIC TEIUIOU30LITKH, KJIk / u; W
— BJIAroBBIICJICHHUS, T / 4.

HAnst xononunoro mepuopa L, = L. Ilpunss opueHtupoBouso t, =17 —

8

(1...2)°C, onpenensiior G, | 1 jajnee napameTpbl NPUTOYHOTO BO3JYXa IS XOIO-

HOTO MepHo/Ia:
_Ig—Qn-d _d —W-t 1, —Q,

6

" G, " G, v oc-G,

Ecnu nosydeHHOe 3Ha4eHME i, 3HAYUTEIBHO OTIMYAETCS OT OPUEHTUPO-
BOYHO MPUHATOTO, TO CJIECAYET MPUHATH JPYro€ 3HAYEHUE U PACUEThl TOBTOPHUTh.
Yepes NoNydeHHYIO 110 OTUM IapamerpaM Touky I1* mposomar iyd mpomecca Xo-
JIOMHOTO IEPUOA K Tony4aroT Touky BX. Crenyer mpoBeputh, OKa3anach jau TOYKaA
BX B 3a1aHHOM MHTEpBaje 3HAYECHWH OTHOCUTENHHOM BIA)KHOCTH, B IPOTHMBHOM
cliydae Clie/lyeT IPUHSTh Apyroe 3HadeHue dnp .

Mmuozcozonanvrnasa cucmema KB ¢ 0oeoouukamu.
Ha I-d-muarpamMmMe HaHOCSATCSI TOUKH B, COOTBETCTBYIOIIME MPUHITHIM 3HAYE-

HUSM [apaMeTpoB Bo3ayxa s noMmemeHui ¢ KB. Uepes kaxayro U3 HUX MPOBO-
JIUTC JIy4 IpolLecca i COOTBETCTBYIOIIErO IIOMEILECHMUS.
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[MpuHuMas 1t BceX moMenieHui dny OJJMHAKOBBIM, BEIOUPAIOT €ro 3HAUCHHE
TaK, 4ToObI B TOUKax I (IOTyuYeHHBIX Ha IEPECEUCHUH JIyUYeH MPOIIECCOB C JIMHKUEH
dnp = CONSt) 3HAaUEHHs typ, COOTBETCTBOBANM NPUHATBIM Aty - (puc. 1).

J 4 Z B
Eap.. ﬁ s :

Puc. 1. ITonoxenwue B |-d-guarpamme touek IT u B B Teruisiii nepuox 8 CKB ¢ noBogurnkamu

B »TOM ciyyae U3 LIEHTPaIbHOTO KOHIUIMOHEPA BO3IyX OYJET BBIXOJHUTH C
TEMIIEPaTypOil, PABHON MIIM MEHBILCH lnp min, @ 32TEM B MECTHBIX JOBOAYHMKAX J10-

BOOUTCA JO COOTBCTCTBYIOIICTO 3HAUCHM S tnpi . ,[[aﬂee IIPOU3BOAUTCA paCdCT BO3AY-

X000MeHa MOMEIIEHUI B TEIJIbINA NEPUOJI, @ TAKKE CTPOUTCS MPUTOUHAS TOUKA JJIS
xonoxHoro nepuoaa roga (ITX) mis ogHoro u3 nmoMemenuii. Yepes mosydeHHyIO
TOYKY TIPOBOAMTCS JMHUSA Oy, = CONSt. B MecTax nepeceveHus 9Tol JIMHUM € H30-

TE€pMaMH, COOTBETCTBYIOIIMMH IPUTOYHBIM TEMIIEpaTypaM XOJIOJHOTO IMEPUOIA
JUJIS. OCTAJIbHBIX PACUECTHBIX MOMEIICHUM, MOJIy4aeM MPUTOYHBIC TOUKHA ITUX IMOME-
IICHUI.

Jns nmonydenus Touek B 1i1s X0JI0JHOrO nmepuoaa 4epe3 MPUTOYHBIE TOUKH

IPOBOASTCS JIy4H MIPOLIECCOB JJIsi COOTBETCTBYIOUIMX MOMELIEHUH 10 n3orepM t. =

const. Ecitu xoTst ObI 0iHa Touka B BbImana 3a mpenensl 3aJaHHOTO MHTEpBaa
OTHOCHTEJILHON BIAKHOCTH, ciiefyeT d,  nepe3asaThes ¥ MOCTPOEHHUE TIPOU3BECTH

BHOBb.
Mmnoeozonanvras 0syxkananvras cucmema KB.

Br16op mapamMeTpoB NpUTOYHOTO BO3/IyXa B TEIUIBIA M XOJIOAHBIA TIEPUOIBI
rojia ¥ onpeneseHne moTpeOHOro BO31yX000MeHa Mpy MPOSKTUPOBAHUU ITOU CH-
cteMbl KB ananorvueH npeasiaymien.

B cucremax KOHAMIIMOHUPOBAHMS BO3yXa, B KOTOPBIX POJIb JOBOIYHUKA BbI-
MOJIHAET B 3UMHUM MEPUOJ] CUCTEMA OTOIUICHUS, TPUTOYHBIA BO3yX MOJIAETCS BO
BCE MTOMEIIICHUS HE TOJIBKO C OJJMHAKOBOE TEMIIEPATYPOM, HO U C OJIMHAKOBBIM BJIa-
rocojiepkaHuem, T.e. IPUTOYHAs TOUKA JJIs BCeX MmoMeleHuit oomas. s onpene-
JICHUS! TIOJIOXKEHHSI TIPUTOYHON TOYKH 3a1a0TCs Opp U typ IO KAKOMY-TO OZHOMY U3
nomeneHn. M3 nomyyennom Touku 11 mpoBoadTcs aydn npoueccoB it BCEX KOH-
JULIMOHUPYEMBIX MOMEIICHUN J0 H30TEPM, COOTBETCTBYIOLIMX TEMIIEpaTypam
BHYTPH 3TUX [TOMEILICHUMU.
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Hanpumep, uMeeM Tpu MOMENIEHUS C TapaMETPaAMU: tgl =19°C, t, =20°C,
t63 =21 °C, @5 =40...60 %. JIyun nporuecca COOTBETCTBEHHO PaBHHI €1, € U €3. Ha
|-d-nuarpammy Hanocutes Touka B, ¢ t, =20 °C u ¢ = 50 % u npoBoautcs iy

npouecca &. [lpunumaercs t,,= 1, - 3 =17 °C u HaHOCUTCH HA JIyY IPOLIECCA TOYKA
1. Janee u3 Touku 11 mpoBoasATCA yuu €11 €3 40 NEPECEYEHUS C U30TEPMAMHU tgl ,

tg3 , ony4atorcs Touku B u Bs. Heo6xoaumo umeTs B BUy, YTO MOJOKEHUE MTPH-

TOYHOM TOYKH HY>KHO BBIOUPATh TAKMM 00pa30oM, 4UTOOBI OTHOCUTEIIbHAS BIAKHOCTh
MOMEIIEHUsI ¥ TIepernaji MeX Iy TeMIlepaTypaMyd BHYTPEHHEr0 M MPUTOYHOTO BO3-
JyXa JiJIsl BCeX MOMEIeHU ObLT B 3aJIaHHBIX Mpeaenax ( B Hamem cirydae At;=2 °C,

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

W3 BBIlIEYKa3aHHOTO SICHO, YTO MOAAa4y IPUTOYHOrO BO3yXa BO BCE MOMeE-
IICHUS C OJIMHAKOBBIMU MapamMeTpaMu HEJb3sl OCYIIECTBISATh, €CJIM BHYTPEHHUE
TEMIEPaTypbl B MOMEIICHUSIX 3HAYUTEIBHO PA3HATCA WM €CJIM OTHOCUTEIhHAS
BJI&YKHOCTb B MOMEIICHUSAX 3a/1aHa OJTHON BEJIMYMHOMN, a HE HUHTEPBAJIOM.

[TapameTpbl MPUTOYHOTO BO3JyXa B 3UMHHMU TEPHOJ, a TAKXKE Harpys3ka
HarpeBaTesIbHbIX TPUOOPOB CUCTEMBI OTOIUICHUS TIpHU 3TOM cxeme KB BeiOupatoTcs
CJeAYIONIUil 00pa3oMm:

e,
24

2¢
(4

{p—F—0

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

a) ONPEACIISIIOTCS TOTPEOHBIEC TapaMeTPhl MPUTOYHOTO BO3yXa B 3MMHUM I1€-

pyoa ISl BCEX MOMEIIEHUN [ np, > I .1 oy, M TA

np,?

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

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

QKI = an‘ (Inp - Ig, ) ;
Q’Cz - an2 (I"p o 132 ) )
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Q.=6,d,—1,) TN
I') MOJICYUTHIBACTCS HAIPy3Ka OTOMUTEILHOTO Mprubopa (QH.oi) B KQ)XKOM I10-
MEILICHUH TI0 popMysiaM:

Quo, = Quen, ~ Qi3
Quo, = Quen, ~ Q.5
Quo, = Quen, ~Qy, 3 HTL

Crnenyer UMETh B BULy, 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
U BBIIIIE OT MoJa.

Bo3ayxoobmen, notpebOnbiii 1151 pazbasienus Ao [1JIK ra3zo- u mapoBsiaene-
HUM, MPU NMPOEKTUPOBAHUU KOHJAUIIMOHUPOBAHUS MUKPOKJIMMAaTa MOMEIICHUN Ta-
KOU K€, KaK U Mpu pa3paboTke 001c0OMEHHON BEHTWIALINU B HUX.

Ecmu nns momemennii ¢ KB Bo3nyxooOMeH, moTpeOHbIN 71 pa30aBieHUs
ra3oB WJIU OMNpPEETIECHHBIN M0 CAHUTAPHOMY MUHUMYMY Ha OJHOTO YE€JIOBEKa, OKa-
3aJicsi OOJIBIIE, YEM 10 aCCUMUMJIALIMU TEIUIO- U BIArou30BbITKOB, TO €ro HaJl0 MpHU-
HATH 32 PACUETHBIH, a MapaMeTpbl MPUTOYHOTO BO3/1yXa CKOPPEKTUPOBATD.

6. Bo3nymiHbii 0anaHc moMeneHui

[Ipy KOHAUIIMOHUPOBAHUH BO3yXa OMEUIEHNUN B KAU€CTBE MPUTOYHOIO MO-
YKET UCTIOJIb30BATHCS TOJIBKO HAPYXKHBIN BO3AYX (IMPSAMOTOYHAS CXEMa) UM CMECh
HApY>KHOTO C YacThbIO BO3/yXa, YAAISEMOT0 U3 MOMEIICHHS (CXeMa C pelUupKyJIs-
nuent ). Penupkynsiius mo3BoIsieT SdKOHOMUTD TEIJIO B XOJOAHBIN MEPUOI U X001
— B Teruibl. OJIHAKO HE BO BCEX MOMEIICHUSIX JIOMYCKAETCSl CAHUTAPHO-TUTHEHUYE-
CKMMHU HOPMaMH MPUMEHEHUE PeIUPKYISIUU. BO3MOXKXHOCTh IPUMEHEHHUS PeLUp-
Kyjsauuu onpenensaror no CHull mo mpoekTupoBaHWI0 COOTBETCTBYIOIIETO THUIIA
3QHUH.

[Tpu npsamotoke Gy, = Gy, G, = 0; nmpu npuMeHeHnn peuupkysuun G, =
Gut + G, umu G, = G,p — G,

B cnyuae ucnosib30BaHUs PEHUPKYISLINN KOJIWYECTBO HAPYKHOIO BO3IyXa
JIOJDKHO OBITh HE MEHBIIIE CICAYIONINX 3HAUCHUN:

KOJIMYECTBA BO3/yXa, MOTPEOHOTO JIJIsl pa30aBICHMS Ta30B;

KOJIMYECTBA BO3/IyXa MOTPEOHOTO /JIsi 00eclieueHnsi CAHUTAPHOTO MUHUMYMa
[12];

— 10 % ot o01mero Koau4ecTBa MPUTOYHOTO BO3AYXa.

KonruecTBo pelupKyISIIIMOHHOTO BO3/TyXa HEOAUHAKOBO B PAa3IMYHbIC TIEPU-
OJIbl TO/a: JIETOM OHO MaKCUMaJbHO, B TIEPEXOHBIN MEPUOJ MOXKET OBITh PABHO
HYJIIO, @ B 3UMHUN — MEpEeMEHHBIM. B XOJ0AHBIN MEeproj OHO JOJKHO OBITH HE
MEHbIIIE, YeM 3TO TpeOyeTcs sl OCYIIECTBIEHUs aauadaTtHoro mnporecca. s
obecrieueHust mocienHero ycnoBus cootHomenue G, / G, onpexnensiercs mo aua-
rpamme J-d rpaduyecku.

W3 mputounoii 3umHeN Touku [1* ormyckaem nunuto 10 ¢ = 95 %. Yepes mno-
aydennyto Touky O mpoBoaum aauabdary |, = Const mo mepeceuenus ¢ TUHUEH, CO-
equnstonieit Touku [T m B*, T.e. mo Toukm a. [{nsa obecrieueHuss B 3UMHUIN TIEPHOT
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aI[I/Ia6aTI/I‘-IeCKOFO nmponecca ToO4YKa CMCCHU JIOJDKHA JIC)KATh B TOYKC a4 WM HHIKC.
Hy}KHOG KOJIMYECTBO HAPYIKXHOI'O BO3AyXa OMNPCACIIACTCA N3 COOTHOLMICHUA OTPC3-

KOB (puc. 3)
It

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

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

KonumdectBo BO3myxa, ygamsieMoro W3 KOHIUITMOHUPYEMBIX TOMEIICHUN
(Ggurr), 3a0MpaeMoro Ha PEHUPKYIIALNIO, MMOCTYHAIONIETO B COCSTHUE TTOMCIICHHS
WM BBIOPACKIBAEMOTO HApPYXKy, WM CyMMa 3THX BEIWYUH JTOJDKHA OBITH MCHBIIC
pUTOKa Ha BeMYUHY TToAIIopa (Gpoy):

GBLIT = an - Gnom LBLIT = GBLIT / py-

KonudecTBo Bo3ayxa, HEOOXOUMOTO JIJIsi CO3/]aHUsI B 0O0OBEME MOMEIIECHUS

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

nopa:
a) moMeIneHrue 6€3 OKOH U Hapy>KHBIX JIBepei 0,5-0,75;
0) MOMeEIIEHNE C OKHAMU Ha OJTHY CTOPOHY 1,0;
B) ITIOMEIIIEHUE C OKHAMU Ha JIBE CTOPOHBI 1,5;
') HOMENIEHUE ¢ OKHAMU Ha TPHU U YEThIPE CTOPOHBI 2,0;
B) BECTUOIOJIb 2,0-3,0.

KonuuectBo Bo3myxa, BblOpacbiBaeMoro Hapyxy (G ) W3 IOMEIIeHHs

oL
OIIPpCACIIACTCA N3 YPABHCHUA
’ —
G@blm - Geblm - Gp - Go.n ’
rac Gp —  KOJIMYCCTBO PCHUPKYJIALMUOHHOI'O BO3YyXa, KI / 9. Go,n — KOJIHUYC-
CTBO BO314yXa, IICPCTCKACMOI'O0 M3 KOHIWIHNOHHPYCMBIX HOMCH_ICHI/II\/JI B CMCXHBIC

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

CxeMbl 00pabOTKH BO3/lyXa MOTYT OBITh CaMbl€ pa3HOOOpa3HbIE: MPIMOTOY-
HbIE, C OJJHOM U JBYMS PELUPKYIIALMUIMH, TPSIMOTOYHbBIE C MOAMEIIMBAHUEM K BO3-
yXy, MPOIIeIIEeMy KaMepy OpOUIEHUs] HApyKHOTO BO31yxa, U 0e3 Hero, ¢ aaua-
OaTHBIM MPOIECCOM 00pabOTKH BO3/yXa B KAMEpPE OPOILEHHUS U C OJUTPOIHBIM U
T.JI.

[Tpu BeIOOpE cxembl 00PaOOTKHM BO3AyXa HY>KHO YUUTHIBATH CJIEIYIOLIUE T10-
JoxxeHus (TpeOGoBaHUs, YCIOBUS U T.11.):

— BO3MOKHOCTb IPUMEHEHUS PELIUPKYIISALNN;

— CHCTE€Ma aBTOMATHYECKOI'O PErYJIMPOBAHMS BECbMa JOPOTa U MPHU 3HAYU-
TEJIBHOM CIIOKHOCTH MOYXET OKa3aThCsl IOPOKE KOHIULIMOHEPA (HalpuMep, BECbMa
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CII0)KHOM, MOXET OKa3aTbCid CHUCTEMAa PEryJIHpoBaHUS OOpabOTKH BO3AyXa MpH
CXEME C JIByMS pELUPKYJIALUAMU);

— JUIsl IPOCTOTHl AaBTOMAaTUYECKOT0 PErYJIMPOBAaHUS CXeMy 0OpabOTKHU BO3-
JyXa B 3MMHUH U JIETHUM NIEPUOJBI CIETYyET IPUHUMATh OJAMHAKOBOM;

— TaK Kak HamOosiee BBITOJHBIM IPOLECCOM O0pabOTKH BO3yXa B KaMepe
OpOLLEHUS SIBIISIETCA aAnadaTHBIN MpoIeCcC, IPU KOTOPOM B KaMepe OPOILIEHUS LIUp-
KyJIUPYET OJHA U Ta e Boja 0e3 M0J0rpeBa UM OXJIaXKIEHUS €€ ¢ MOMOIIBIO XO-
JIOIUIIBHBIX YCTAHOBOK, HY’KHO IPEXKJE BCETO BBISICHUTH BO3MOXKHOCTh IPUMEHE-
HUS aanabaTHOTO MpoIiecca;

— JUIsl 3MMHET0 Neprojia aanabaTHBIN NpoLecc BO3MOXKEH, KaK MTPaBUiIo, BCE-
r7a, JUisl JIETHErO - JIMIIb B CIIy4ae, €CJIU OTHOCUTENIbHAS BIAXKHOCTD (), BHYTPEH-
HEro BO3/yXa 3a/laHa MHTEPBAJIOM, & PACUETHBIC NTapaMEeTPbl HAPY>KHOT'O BO3yXa
(t., d,,) HIDKE MTapamMeTpOB BHYTpeHHETO Bo3ayxa (1,, d,) ¥ He BhIIIE TapaMeTpOB IPH-
TOYHOI'O BO3/1yXa;

— TeMIiepaTypa BO3[yxa Iociie Kajlopudepa mepBoro mogorpeBa A0HKHA
ObITh HE MeHee + 5 °C Bo n30exaHue 3amep3aHus KaIopu(epoB;

— CYUIECTBYIOT 0COOBbIE METO/bl 00pa0OTKM BO3/yXa: OCYIIKa TBEPIbIMU U
KUIKAMH COPOCHTaMHU, YBIAXKHEHUE M OXJIAXKIEHUE C MOMOIIbIO MOBEPXHOCTHBIX
BO3JIyXO0OXJIAUTENEH, MECTHOE JI0YBIAXKECHHUE.

Bce atu Metoapl onucansl B areparype [11], ogHako penko NpuMeHSIOTCS
IIPU KOHJAUIIMOHUPOBAHUY BO3/lyXa B IPAXKIAHCKUX 3IAHMSIX.

B naHHBIX METOIMYECKUX YKa3aHUAX HE JaHbl IPUHLIMIIBI TIOCTPOCHUS CXEMBI
obpabotku B |-d-muarpamme. [1pu moCcTpOCHUU CXEM CTYJICHT MOXKET MOJIB30BATHCS
KOHCHEKTOM JIEKIIUH 110 YUTAEMOMY KYypCy U JIuTepaTypou [4 wiu 7], a npu npoek-
TUPOBAHMK MHOTO30HAJILHHX cucteM — [11].

B nosicHUTENbHOM 3alKCKe K KypCOBOMY IPOEKTY CTYIAEHT JOJDKEH OMUCATh
IOCTPOEHUE cXeM 00pabOTKM BO3yXa U yKa3aTh MapaMeTphbl BO3/lyXa B XapakTep-
HBIX TOYKaX CXeMbl Ha J-0-muarpamme.

8. Pacnipenesienne Bo3ayxa B IOMEIICHUAX ¢ KOHAUIMOHUPYEMbIM
MHMKPOKJIMMATOM

Coznmanre HOpMUPYEMBIX 3HaUEHUH MTapaMeTPOB BHYTPEHHETO BO3IyXa o0ec-
MEYMBACTCS HE TOJIBKO COOTBETCTBYIOIICH 00paOOTKOM MPUTOYHOTO BO3TyXa, HO U
pacnpeneneHueM ero BHyTpu rnomernieHusi. OT npaBUIIbHOTO BEIOOpA KOHCTPYKITUH,
pa3MepoB BO3IyXOpACTIPECIUTENICH U UX Pa3MEIIEHUS 3aBUCUT U SKOHOMUYHOCTb,
1 3 pexTruBHOCTL padboTHl cucteMm KB.

B xypcoBoM mpoekTa 1o BEHTUJISIUHU TPaKIaHCKOTO 3/IaHuUs (C IS0 COKpa-
HIeHUsT 00beMa MPOEKTa) JOMYCKAIOCh BEIOOP MPUTOYHBIX M BBITSDKHBIX PEIIETOK
OCYIIECTBUTH U3 pacueTa OPUECHTUPOBAHHO PEKOMEHTyEMBIX CKOPOCTEH BO3IyXa B
CEUCHHH perieTku. [Ipr KOHIUIIMOHUPOBAHUHM BO37yXa Kak KOMGOPTHOM, TaK U
TEXHOJIOTHYECKOM TIPEIBSBIISIOTCS O0JIee CTPOTUE, YEM IMPU OOBIYHON BEHTHIISIIINH,
TpeOOBaHMS K PA3HOCTSIM TEMIIEpaTyp M CKOPOCTEH BO3AyXa, KOTOPBIC CO3MAI0TCS
MPUTOYHBIMHM CTPYSIMHU, BXOASAIIMMU B oOcaykuBaemyto (03) miau pabouyro 30HY
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(P3) momemenus. [ToaTomy B KypcoBoii pabote mo KB cnegyer o6ocHOBaTH pacue-
TOM THII, pa3Mepbl U Pa3MEIICHUE BEHTWISALIMOHHBIX PELIETOK WIN APYTUX BO3Y-
XOpaclpeIeTUTEINEH.

MeTtonuka pacueTta Bo3ayxopacipeaesieHus MoAPOOHO U3JI0KEHA B CITPaBOY-
HoM [11, ¢.179-214] u yueOHoti [14, ¢.103-115; 4, ¢ .217-245] nutepatype. B HacTo-
AIIAX METOJANYECKUX YKA3aHUSIX U3JIAratoTCs JINILb HAIIPABIICHHUS, 10 KOTOPBIM ClIe-
JyET IPOU3BECTU PACUET PACHPENEIICHHS BO3/1yXa B IOMEIICHUH ITPU BBITIOJIHEHUN
KypCOBO# pabOTHI.

[TpuTOYHBII BO3AYX MOJAIOT B MOMEIIEHHE, KaK MPaBUiIO, TypOyJIEeHTHBIMU
CTPYSIMH, UMEIOIIMMHU TEMIIEPATYPy HUYKE WIIH BBIIIE TEMIIEPATYpPhl BO3yXa B 3THX
MOMEMICHUSX, IPUYEM Pa3BUTHE CTPYH OOBIYHO CTECHEHO OIPAKICHUSMH ITOMEIIE-
Hul. Takue CTpyu Ha3bIBAIOT HeU3omepMuyecKkumMy U cmecHeHHviMuy (HaCTUIIAIH-
MHUCSH).

Ecnu npu MCTEYEHUH U3 OTBEPCTHS CTPYsl MMEET IapajuIeIbHbIE BEKTOPHI
CKOPOCTEH, OHA SIBIISICTCSI KOMNAKMHOU. Y 8eepHbix CTPYH BEKTOPBI CKOPOCTEN MpHU
UCTEUYEHUHU COCTABJISIOT MEXKIY co00il HEKOTOPBIN yroiu. 3akpyuenHvle CTpyU TpU
WMCTEUECHUH HAIMPABIISIIOTCS MO COUpaiu. [lnockumu CTPysSMHU HA3bIBAIOTCSA CTPYH,
BBITEKAIOUINE W3 WIENEBUIHBIX OTBepcTuil. KommakTHble cTpyn 00pasyrorcs,
HaIpuMep, MPU UCTEUECHUU Yepe3 pa3inunblie ceTku [11, tadmn. 8.1, nm. 5,6,7 u npu-
TOYHBIE pEryJIMpyeMble pemieTku Tuna PP mpu nmapamienbHO yCTaHOBIICHHBIX XKa-
mo3u [11, Tabn. 8.1, n.8] . BeepHble cTpyn 00pa3yrorcst BeepHbIMH penietkamu PB
koHcTpykiuu HUWCT [11, taba. 8.1, n. 20] u nputounsimu tuna PP ¢ xamo3w,
YCTaHOBJICHHBIMU 101 yritoM 90° [12, Tab:. 8.1, m. 21].

3aKOHOMEPHOCTH U3MEHEHUS TapAMETPOB BO3/yXa B 3TUX CTPYSIX PA3JIUYHBI.
[ToaToMy cTpyu, 0Opa30BaHHbIE PA3HBIMHU BO3AYXOPACIPEACIUTEIIAMH, XapaKTepH-
3y10TCs KO3 (ULIHUEHTaMH 3aTyXaHus CKOPOCTH M M3MEHEeHHs Temneparypsl [11.
tab11.8.1; 10, Tabm.14].

[Ipu nBHMXKEHUU CTPYH B BO3AYIIHOM IIPOCTPAHCTBE MOMEIEHNS BO3ZHUKAOT
BTOPHYHBIE IOTOKU BO3yXa, KOTOPHIE MOT'YT UMETh IPOTHUBOIIOJIOKHOE 110 CpPaBHE-
HUIO C OCHOBHBIM WJIM MPSMBIM IIOTOKOM HarpaBieHue. Takne NOTOKM Ha3bIBAKOT
0OpamHvIMU.

9. AapozmHaanecmlﬁ PacY€T BEHTUJIAINHNOHHBIX CUCTEM

Bb10op ceueHus: KaHaJIOB U ONpeesieHHe adpOJMHAMUYECKOTO COTPOTHBIIE-
HUS TIPY IBYDKEHUH TI0 HUM KOHJIUITMOHUPYEMOTO BO3AyXa MPOU3BOISATCS IO METO-
JIVKe, Y’K€ OCBOGHHOU CTYJCHTaMH IIPU POSKTUPOBAHNHN 00IIEOOMEHHOM BEHTHIISI-
[IUU TPOKIAHCKUX 3/IaHUH, TOATOMY B HACTOSIINX YKa3aHHUSIX OHA HE M3JIaraeTcs.
Crenyer JUIIb y4ecTh CeIyIoue 0COOEHHOCTH ONpeAeIeHNUs PACX00B BO3/yXa,
HepeMeIaeMoro o BO3AyX0IpOBOJaM:
* pacxoJl BO3/1yXa, MoJaBaeMoro KOHAULIHOHEPOM L B BO31yXOBOIbI, TPUHU-
maetcs Ha 10 % Gombiie Ly, (¢ yueTom yreyek),
L. =11-L

np?
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* KOJIMYCCTBO PCHUPKYILIHUOHHOIO BO3AYyXa MOXET B TCHCHHUC roJga U3MC-
HATBCA OT HCKOTOPOro MAaKCHUMAJIBbHOTO 3HAYCHHUA OO0 HYJIS, PCHUPKYIAIHMOHHBLIC
BO3YXOBOAbBI pACCUHUTBIBACTCA HaA MaKCHUMAaJIbHBIN pacxon,

¢ UCPEC3 BLITAKHBIC KaHAJbBI IIPU HAJIMYWHU PCOUPKYJLIIUHN TAKXKC IICpeMelIa-
CTCA IICPCMCHHOC KOJIUYCCTBO BO3aAyXa: HanOOJIbIIee IIpu Gp = 0 u HauMeHbIIIee
IIpU MaKCUMAJIBHOM PACXOJAC pCUUPKYILALINN.

10. Bb100p BEeHTHISILMOHHOTO 000PY/10BAHMS

Pa3zpabateiBasi mpOeKT KOHIUIIMOHUPOBAHUS BO3/yXa, CTYJACHT JIOJDKCH BBI-
OpaTh KOHAMIIMOHEP U 0OOOCHOBAThH PACUETOM, KAKUMH CEKIIMSIMH MTOAOTPEBA U Ka-
MepaMU OPOIIICHUS OH JIOJDKEH ObITh YKOMIUIEKTOBAH, a TAK)KE BEIOPATh 30HATBHBIC
MOAOTPEBATENIN — JOBOJAUYUKHU U BEHTHIISITOPHI.

Konmuimonep BriOMpaeTcs o crnpaBo4YHbIM [11] Wiau HOpMAaTUBHBIM MaTe-
puraiaM o U3BECTHOM MPOU3BOIUTEIIBHOCTH.

MeTtonuka moadopa cexiuii moIorpeBa He OTIIMYAETCS OT METOAUKHU MO 100pa
kanmopudepoB. [laHHBIE O CEKIUAX MOIOTPEBA KOHIUIIMOHEPOB MPUBEICHBI B JIUTE-
patype [11]. Tam >xe uznoxkeHa MeTouka noaoopa GopcyHOUHON KaMephl

B mHoro3onansHbIX cuctemMax KB ¢ T0BogqUMKamMu U3 HEHTPAIbHOTO KOH/IH-
OHEPA BO3AYyX BBIXOIUT C MapaMeTpaMu, COOTBETCTBYIOIIUMHU COCTOSIHUIO €0 MO-
CJIe KaMephl OPOILIECHHUS, a B 30HAJBHBIX JOBOJYMKAX — MOAOTPEBAETCS IO COOTBET-
CTBYIOIIMX TEMIICPATyp HPUTOKA tnp .

B nByxkaHanbHbIX cuctemMax KB Bo3ayX ¢ TeMiiepatypoil, KOTOPYIO OH UMEET
MocJe KaMepbl opouieHus t,, MOCTynaeT B KaHaJI OXJIAKICHHOTO BO3/lyXa WU Jlajee
MOJKET HarpeThCs B BEHTUIATOPE U B Bo3ayxoBogax Ha 1 - 1,5 °C (tox; =t, + 1...1,5
°C). B kanane Temnoro Bo3ayxa OH JOJKEH ObITh MOJOTPET B KaJIOpH(epe BTOPOro
nojorpesa 1o tr, KoTopas onpeessieTcsl U3 CISAYIONIero ypaBHEHUs TEIIOBOTro Oa-
JIaHca:

Lt +L, 1t =ZL,,,,_tnp’
. np,

OXJl ~ OXJl

rae  Lup, - KOJMYECTBO IPUTOYHOTO BO3/lyXa B IIOMELIECHNH, M3/ top . - TEM-
reparypa IMpUTOKa COOTBETCTBYIOLIETO IMOMELIECHUS, KOTOpasi paBHA TEMIIEPAType
CMECH OXJIAKJICHHOTO M TEIJIOBOIO BO3AyXa (B KypCOBOM paboTe JOMyCKaeTCsl HE
YUYUTBIBATh HEIUIOTHOCTh CMECUTENSI, KOTOPBIM B MOJIOKEHUS 3aKPBITOTO HA MTPOXO]1
TEIUIOT0 BO3/1yXa YaCTUYHO MPOIYCKALT €ro, ¥ I03TOMY Beeraa tny . > toxn)-

Tak kak B KOMIUIEKT CEKIIUM TUITOBOTO KOHIAWUIIMOHEPA BXOAUT KOHKPETHBIN
BEHTUWJISITOP, B KypCOBOH pabOTe HY)KHO MPOBEPUTH, 0OECIICUUT JIU BEHTUIISTOP
KOHJUIIMOHepa npu L, moTpedHoe naBiieHue P, KOTOPOE paBHO:

P =LRIL+Z),, +2 AP, + LI(RIB+Z),

Fac (R + Z2) (RS + Z)6 - CYMMApHBIC MMOTEPH AABJICHHA HA YYaCTKaxX

COOTBCTCTBCHHO IIPUTOYHBIX W BBIT’KHBIX KaHAJIOB, Ha, >AP, - CYMMAapHEBIC I10-

np >

TEPpU AaBJICHUA B CCKIUAX KOHAUIWOHECPA U JOBOJJUHUKAX, I1a.
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11. ABTOMaTH4YeCKOe peryJTupoBaHiNe MUKPOKJIMMATA MOMeLeHUil
11.1. 3agauu cucreM aBTOMAaTHYECKOI0 PeryJiMpoOBaHUs

3agaydeil cuCTEMbl aBTOMAaTHUECKOTO PETYJIMPOBAHUS SIBISECTCS MOAIEPKAHUE
napamMeTpoB BHYTPEHHEIO BO3/lyXa B 3aJaHHBIX MHTEPBAIAX MpPH JIIOObIX U3MEHE-
HUSX [MAPaMETPOB HAPYKHOTO BO3/IYXE B TEIUIbIN, XOJIOAHBIN U IEPEXOIHBIN MTEPHU-
OJIbl rofia.

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

KonuuecTBeHHOE pEryJMpOBaHUE 3aKIIIOYAETCS B U3MEHEHUHM KOJUYECTBA
IPUTOYHOTO BO3AYyXa B 3aBUCHUMOCTH OT U3MEHEHHMSI TEIJIO- U BIaron3ObITKOB 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
BO3yXOBOJIOB U BeHTHIIATOpa. B cucremax KB Hanbomnblee pacnpocrpanenue mo-
Jy4YUJIO KAYECTBEHHOE PETYJIUPOBAHMUE.

KauecTBeHHOE peryIMpoBaHnid 3aKI0YAETCS B TOM, YTO IPU U3MEHEHUHN KO-
JIMYECTBA TEIUIA U BJIArU, BBIICISAIOIIMXCS B IIOMEIEHUH, IPOU3BOJIUTCS COOTBET-
CTBYIOLIEE M3MEHEHUE MapaMeTpOB IPUTOYHOIO BO3AyXa MPU COXPAHEHUS HEU3-
MEHHOT'O €r0 KOJIMYECTBA.

11.2. PeryJupoBaHue TeMneparypbl BO31yXa BHYTPH IOMeELIEHUH
NPU Ka4eCcTBeHHOM peryaupoBanuu KB

[Ipu u3MeHEeHUU TEIUIOM30BITKOB B MTOMEIIEHUH HYKHO TaK U3MEHUTH Mapa-
METpbI MPUTOYHOTO BO3ayxa npu Gy, = CONSt, yToOBl TeMIepaTypa B MOMELICHUN
0CTaJjIach IMMOCTOSHHOM:

Q}I

¢, =t, ——2—
v -G,

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

N3menenue t,, 1OCTUraeTcs M3MEHEHHEM TEIUIOOTAAYu HarpeBaTesed Win
U3MEHEHUEM COOTHOILIECHHSI CMEIIMBAEMBIX KOJIMYECTB BO3AyXa. ABTOMaTUYECKU
9TO OCYILECTBIISIETCS IIyTEM BO3JIEUCTBUSA 1aTUYUKA TEMIIEPATYPBI, YCTAHOBIECHHOIO
B TIOMEIIIEHUU M HACTPOSHHOTO Ha 1, ( MM HHTEpBaHI iy).

B onHo30HanbHBIX cuctemax KB gaTunk Temneparypbl BO3IEUCTBYET Ha Ka-
Jopudep ceKIu BTOpOro noAorpena (mpu Tex cxemax o0pabOTKH, I 3Ta CEKLIUS
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 CABOCHHOIO KJIallaHAa MEHSETCS KOJIMYECTBO BO3AyXa,
IPOXOSIIETO Yepe3 Kaopudep 1 MUMO HETO, T.€. MEHSETCS TEIJI00T/Aa4ya KalopH-
dbepa cexIumu.
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B MHOrozonansHbix cucremMax KB ¢ nqoBoguMkamMu JaTUMKW TEMIIEpaTypa,
YCTAHOBJICHHBIE B KaXKJOM KOHAULIUOHUPYEMOM MOMEIIEHUH, PETYJIUPYIOT TEILIO-
OTJIayy JIOBOAYMKOB (KajopudepoB), YCTAHOBJICHHBIX NEPE]l COOTBETCTBYIOIIUMU
MTOMEIIEHUSIMU.

B MHOTr0 30HanbHBIX JIByXKaHalbHBIX cucTeMax KB patuuku temmneparypsi,
YCTAHOBJICHHBIE B KA)KJIOM ITOMELICHHUH, BO3JCHCTBYIOT HAa CMECHUTEIIbHBIE KIa-
MaHbl, U3MEHSS TapaMeTPhl IPUTOYHOTO BO3/1yXa, I0JJABAEMOTO B KaXKJ10€ MOMEIIIe-
HUE IIyTEM U3MEHEHMS COOTHOIIIEHUS €r0 KOJIMYECTBA U3 KaHAJIOB XOJIOJJHOTO U TEII-
JIOTO BO3/yXa.

B KOMOMHHPOBaHHBIX CXeMaxX JAaTYUKU TEMIIEPATYphl B IOMELIEHUHN BO3IEH-
CTBYIOT Ha pabOTy HarpeBaTelisi MECTHOTO KOHAUIIMOHEPA.

B cxemax KB, rae ponb 70BOJYMKOB B 3MMHEE BPEMS BBIITOJIHSIOT CHCTEMBI
OTOIUICHHUS], JaTYMK TEMIIEPATypbl, YCTAHOBJICHHBIM B OJHOM M3 XapaKTEPHBIX IO-
MEIICHU, Peryupyer paboTy CEKIIMH BTOPOro MOJ0TPeBa, Kak B OJJHO30HAJIBHBIX
cucrtemax KB. B apyrux nomemeHusx B JETHUI NIEPUOJ TEMIIEPATYPA HE PETYJIN-
pyercs, a yCTaHaBJIMBAETCA KakK Obl B 3aBUCUMOCTH OT T€X YCJIOBUHM, KOTOpPBIE BO3-
HUKAIOT B [IOMEUIEHUH, e pa3MelieH AaTyuk. OQHAKO, YUUTBIBAs TO, YTO TaKas
CUCTEMAa MOXKET IPUMEHSTHCS, KaK ObUIO CKAa3aHO paHee, TOJIbKO MPHU YCIOBHUHU, UTO
TEIUIOU30BITKH BO BCEX MOMEUICHUSIX MEHSIOTCSI OJJHOBPEMEHHO IPONOPLUOHATIEHO
HapYy’KHOH TeMIlepaType U TeEMIEpATypa B IOMEUICHUAX 3a/1aHa NHTEPBAJIOM, TAKOE
PEryJIMPOBAHUE MOKET OKA3aThCsl BIIOJHE YJIOBJIETBOPUTEIBHBIM. B 3uMHMII me-
pHOJl JaTYMK, YCTAHOBJICHHBIA B OJJHOM MOMEIICHUH, YIPABISIET padOTON CEeKUUU
BTOPOTO NOJOTPEBA, a TATYUKU TEMIIEPATYPBI, yCTAHOBJIECHHBIE BO BCEX IIPOUYHUX I10-
MEUIEHUSX, PETYIUPYIOT TEIIO0TIAaYy HarpeBaTeIbHbIX TPHOOPOB.

11.3. PeryaupoBaHue BJIaKHOCTH BO3yXa BHYTPH IIOMEILCHUSA

[Tpu u3mMeHeHHH BJIAronM30bITKOB B OMEUICHUH HYKHO M3MEHSTH BJIAroco-
JEp)KaHUE MPUTOYHOTO BO3AYyXa. DTO ABTOMATHYECKU OCYIIECTBIISIETCS BO3ACH-
CTBHEM JIaTYMKa BJIAKHOCTH, YCTAHOBJICHHOTO B MIOMELICHUH, HA Pa0OTy KaMOpBI
OPOILEHMSI WU IPYTrOil CEeKUMU KOHAMIMOHEPA, B KOTOPOW MEHSETCS BIarocojuep-
YKaHUE BO3/yXa MPHU ero oopaboTke.

PaznuuaroT Tpu crocoba peryaupoBaHHs BIIArOCOAEP)KAHUS MPUTOUYHOTO
BO3/yXa:

* peryJvpoBaHUE KaMepoul OpOILEHHUs, KOTJa Hapy>KHbIA BO31yX, (WJIK €ro
CMECH C YXOJSIIMM) TOBOJUTCS B MOKPOM Kamepe 0 apaMeTpoB, OJM3KUX K Mapa-
MEeTpaM TOYKH POChl IPUTOYHOrO Bo3ayxa (B TexHuke KB Takoe perynupoBanue
Ha3bIBaeTCS MO TOUKE POCHI");

* peryiMpoBaHue "BTOPOM pelMpKyJsiiuen”, Koraa Hapy>KHbI Bo3ayX (Wiu
€ro CMECh C yXOJSIIMUM) JOBOAUTCS B OPOCUTENILHON KaMepe A0 TeMIiepaTrypbl 60-
Jiee HU3KOH, 4eil TeMIiepaTypa TOUKHA pOChl IPUTOYHOro Bo3ayxa. Ilocie aToro on
CMEIIIMBAETCSA C YXOSIIMM BO3JYyXOM B TakKOil MpOMOpLMU, YTOOBI HOBask CMECH
MMeJa BIarocoiepKaHue NpUTOYHOrO BO3AYXa;
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* perynupoBaHue "00yBOM OpPOCUTENBbHON KaMepbl', KOT/ia 4acTh, HAPYK-
HOT'0 BO3/1yXa ( MJIM CMECH €r0 C yXOASIKM) JOBOAUTCA B MOKPOM 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 KaMephbl B TaKOM MPOINOPLNH, YTOOBI HOBas CMECh MMeEJIa BJIAaroco-
JiepKaHUE MPUTOYHOIO BO3TyXa.

OpHako 11 MHOTMX IIOMELIEHUH XapaKTEPHO, YTO BIAXXHOCTh B HUX 3aJaHa
3HAYUTEIbHBIM HUHTEPBAJIOM, & BJIArOU30BITKH C TEYEHHEM BPEMEHH HE MEHSIOTCS
WIM MEHSIIOTCS OYE€Hb HE3HAUUTEIbHO M MPH PEryJIUPOBAHUM 3TUM HU3MEHEHUEM
MOXHO TIpeHeOpeub. [Ji1 MPUTOYHOTO BO3IyXa XapaKTepHBI B 3TOM cirydae Oy, =
CoNst ¥ MOCTOSIHHASI TOYKA POCHI, & 3HAYUT, OCTOSTHHOE MOJ0KEeHnEe ToukH 0, xa-

paKTepHU3YIOIIEH COCTOSTHIE BO3TyXa Iociie kKamepbl opomeHus (¢ = 90...95 %, d,
=Cp):

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

np

Tennvii nepuod. Jyist obecrieyeHust MoCTOSTHCTBA TOUKU O B TEIUIbIA MEPUOJ
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, MEHSIS COOTHOIIEHUE CMEIIMBAEMBIX
KOJIMYECTB BOJBI, IPOLIEANIEH XOJOAUIBHY YCTAHOBKY, U BOJBI, B3SITOW U3 MOJI-
JI0OHA, U3MEHSET HAYaJIbHYIO TEMIIEPATYPY BOJIBI COOTBETCTBEHHO BO3HUKIIIHUM YyCJIO-
BUSIM.

Xonoouwiii nepuod. Jlns odecnedeHrs MocTossHCTBA TOUKU O B XOIO0JHBIN Tie-
PHOJ JATYHMK TEMIIEPATYPBI MOXKHO YCTAHOBUTH HE 3a KAMEPOU OpOLIEHUS, a B MO~
JIOHE, HACTPOUB €T0 HA TeMIepaTypy Bobl B noaaoHe. OOBACHIETCSA 3TO TEM, UTO
B XOJIOAHBIN IEPUOJI TPUMEHSETCS aiabaTHBIN MPOIIECC, UMEIOLIUNA OTPEIeIEHHOE
Hanpasienue B |-d-guarpamme. Uepes oHY TOYKY MOXHO ITPOBECTH TOJIBKO OMH
annabaTHbIN Tporiecc (I = const), mosTomy npu mocTosiHHOM Touke 0 B TeUeHHE X0-
JIOJTHOTO TIepHojia KOHEUHas TeMIlepaTypa Bo/ia B OJIOHE tyy JOIKHA OBITh MMOCTO-
sHHOU. Tak Kak IaTyumk TeMIepaTypbl, yCTAHOBJICHHBIM B BOJE Jy4lle U ObICTpee
pearupyer Ha BCE U3BMEHEHUSI, TO PALlMOHAJIBHEE T/I€ 3TO BO3MOXKHO, YCTaHABINBATH
€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 nojaorpesa (epemMeH-

HbIE B TE€UEHHE XOJIOJTHOTO MEepUOoa), JIexKar 1a aauadare Jg( = const.

B cxeme ¢ 01HOM pEUUPKYIALMEN JaTYUK BO3AEUCTBYET BHAYAJIE HA KAJIOPHU-
(ep mepBoro momorpesa mpu MOCTostHHOM cooTHomreHnn G, /G,, a xoraa kanopu-
dbep oTKIIIOYaeTCs, - Ha COJIOKMPOBaHHBIE MEXK]Ty COOOM KJlalaHbl, YyCTAaHOBJICHHbBIC
Ha KaHajie Hapy>KHOTO BO3/lyXa W PEIHUPKYISIMOHHOM KaHajie. Takum o0pa3om, B
ATOM CXEME PETYIMPOBAHUE OCYIIECTBISIETCS CHAYajla YMEHBIIEHUEM HAarpy3Kuy Ka-
nopudepa (mpu MOBHIIICHUN HAPY>KHON TEMIIEPaTyphl), a 3aTEM COOTHOIIICHUEM Pe-
UPKYJISIHOHHOTO U HapykHOTO Bo3ayxa npu (G, + Gp) = const.
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IIpy MOJI0/kKEHMH HAPYKHOM TOYKM Ha anuabare J, = cONst xamopudep or-

kitouaerca. Hauunas ¢ 3Toil TOUKHM, HY>)KHO TIEPEXOAUTH Ha JISTHUM pexUM pabOThI
KOHJUIMOHEPA, T.€. OCYIIECTBIISATH MOJIUTPONHBIM MpOLIECC B KaMepe OPOLIEHUs,
IPUMEHSS XOJOAUIBHYI0 OCTAaHOBKY. OJTHAKO ClIeyeT UMETh B BUAY, YTO IIPH KOH-
JUIUOHUPOBAHUH BO3AYyXa B IPAXKIAHCKUX 3JaHUSAX BO3MOXKHO MPUMEHEHHE Mepe-
XOJHOTO pexuma. J[Hs mepexoaHOro pekruMa XapaKTepHO MpUMEHEHHe aanadat-
HOTO Tporiecca (Kak 3uMOM) M OTKJII0YeHUE Kaopudepa nepBoro mogorpesa (kax
nerom). Touka O B epexoHbIi Hepro I miaBaeT Mexay Toukamu 07 u 0%, Perynu-
pOBaHUE TEMIEPATYPhI U BIAKHOCTU B 3TOT EPHUO/] B TOMEIICHUH OCYIIECTBIIACTCS
JATYMKAMU TEMIIEPATypPhl U TATYUKOM BJIAKHOCTH, YCTAHOBJICHHBIMU B TOMEIICHUH

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

JaTYMKH PETYIUPYIOT paboTy KanopudepoB BTOPOro MoA0rpesa Tak, 4To TOUKHU, CO-
OTBETCTBYIOIINE COCTOSHMSIM BHYTPEHHEIrO BO3/yXa, JeKaT B 3aJaHHON 00JacTu
napamMeTpoB BHYTPEHHETO BO3yXa.

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

ITpu pazpaboTke aBTOMaTHueckoro perynupoBanus cuctem KB npu kypco-
BOM IIPOEKTHPOBAHUU CTYJEHT JOJKEH pa3pabdoTaTh TEXHOJIOTHUECKYIO CXEMY pe-
I'YJIUpPOBaHUS, T.€. YKa3aTh HAa CXEME YCIIOBHBIMU 0003HAUYEHUSIMU MECTA YCTAHOBKHU
JATYMKOB U CBA3HM MX C TEMH UCIIOJIHUTEIbHBIMU MEXaHU3MaMH, pab0TONH KOTOPBIX
3TH JaTYMKHU YNPaBJAOT. McnoaHUTenbHblE MEXaHU3Mbl MOXHO 0003HaYUTh My,
My u T.4.

B mosicautenbHO# 3anmucke Ha |-d-muarpamme JTOJDKHBI OBITH M300pasKEeHBI
30HBI PaCYETHBIX APAMETPOB BHYTPEHHETO U HAPYKHOT'O BO3yXa U MPOLIECCHI pe-
T'YJIUPOBaHMS pabOThl TEX WM UHBIX CEKIMI MPHU PACYETHBIX U MPOMEKYTOUHBIX
napameTpax Hapy»HOTO BO31yXa.
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[Tpunoxenue 1

OnTuManbHbIC HOPMBI TCMIICPATYPHI, OTHOCHUTEJIBHOM BIAXKHOCTH U CKOpOCTH
ABH)KCHHUA BO31yXa B O6CJIY)KI/IB8€MOﬁ 30HC KHJIBIX, O6HI€CTBCHHI)IX,
)51 aIlMI/IHI/ICTpaTI/IBHO-6LITOBI>IX ITOMCIICHHUAX

Ha3znauenune [Tepuon rona Temnepa- OtHocutenbHas | CKOpOCTh
MTOMEIICHHS Typa BJIQYKHOCTD JIBIDKCHHUSI
BOo3nyxa, °C | Bo3ayxa, %, BO3/1yXa,
He Ooiee Mm/c,
He Oouee
Kunoe, Terbri 20 - 22 60 — 30 0,2
00I1IECTBEHHOE, 23-25 60 — 30 0,3
AIMUHUCTPATUBHO | XOJIOIHBII 20 - 22 45 - 30 0,2
-OBITOBOE Y TIEPEXO/IHBIC YCIOBHS




