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1. 3aerHJICHI/IC TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYYCHHBIX II0 MarcpHajiaM HeKHI/Iﬁ )41

ey 1 321244 NPAKTHYECKHUX 3AHATHH

y4eOHOU TUTEePaTypHI.

2. HpaKTI/I‘{eCKOC O3HAaKOMIJICHHC C I[CﬁCTBYIOHIHMH BUIaMH HMHKXCHCPHBIX CHUCTCM

OOIIIECTBEHHBIX 3/TaHUH.

3. OBJ'I&I[CHI/IC MCTOAaMH paC‘{éTOB TCXHUKO-3KCILTYaTallMOHHBIX MoKa3aTreneu pa6o-

ThI CUCTEM U 000PY/IOBAHUS U UX YKOHOMUYECKOU 3(h(PEKTUBHOCTH.

4. YMeHue aTh aHAIUTUYECKYIO OLEHKY KOHCTPYKTHBHBIX M 3KCILUTyaTal[MOHHBIX
JIOCTOMHCTB M HEJIOCTATKOB JICHCTBYIOIINX MM 3a/IaHHBIX CUCTEM M 000pYyIOBaHUS Ha OC-
HOBE pe3yJIbTaTOB padOThl M ClIeNIaTh BBIBOJ O 1€€CO00pa3HOCTH M 3(P(PEKTUBHOCTH HC-

ITOJIB30BaHUA JAHHBIX BUAOB CUCTEM U O60py2[OBaHI/I$I.

Conepxxanne NpaKTHYECKHUX 3aHATHI

Ounas popma 00yueHusn

:fi[ TeMbl NpaKTHYECKUX 3aHATHI
1 cemecmp
1 Kunple 3qaHug 1 noMenieHus. 31aHusl aIMUHUCTPATUBHBIX YUPEXKIIEHUHN, MPOEKTHBIX U
HAyYHO-HCCIIeI0BATEIbCKUX OpTaHMU3aIlHil.
2 OOmecTBeHHble 37aHUsA. BcermomorarenbHble 30aHMS U MOMELIEHHMS HPOMBIIIICHHBIX
NPEATPUITHI.
3 [{enTpanbHble KOHAUMIHOHEPHI. KOHIUITMOHEPHI CIUNINT-CUCTEM.
4 KaHanbpHbIe KOHAMIIMOHEPHI U KOHJUIIMOHEPHI CIUNIUT-CUCTEM C IPUTOYHON BEHTHJISLIUEH.
5 ITpen3nOHHBIE KOHIUIIMOHEPBHI.
6 CKB B knaccubix koMHatax mkojia. CKB nomenienuii miaBarenbHbIX 0aCCETHOB.
7 CKB 1 nomemennii uckyccrBeHHbIX kaTkoB. CKB 17151 onepaliuoHHBIX U peaHUMaluu B
00JIbHUIIAX.
8 OO0mue noaxoapl K TOBBIILIEHUIO HSHEPreTHUecKOd S(PQPEKTUBHOCTH U CaHUTApHO-
TMTHEHNYECKUX KAYECTB CUCTEM KOHIUIIMOHUPOBAHHUS.
9 [Ipeumy1iecTBa MECTHO-IIEHTPAIbHBIX CUCTEM IO CPAaBHEHUIO C TPAaJUIUOHHBIMH II€H-
tpasibHbIMU CKB.
10 CucreMbl KOHIWIIMOHUPOBAHMUS BO3AyXa WA «4HCThIX» mnomemennid. CKB B mexax
PEANPUATHI TEKCTUIBHON TPOMBIIIJIEHHOCTH.
11 | TloBbruenue sHeprerudeckoi sddexktuBHocT CKB Meromamu BOCCTaHOBUTENBHOM
BEHTUJISITIHI
12 | Cucrempl KOHIUIIMOHUPOBAHUS BO3JIyXa C YHIUIEPaMHU U (paHKOHIaMU.
13 | CocraB u npunuun padbots! 1 npeumyniectsa CKB ¢ uniuiepamu u gaHkoiiaMu.
14 | KpyrmoroanyHoe aBTOMaTHUECKOE MOJJIEp)KaHNE 3aJJaHHBIX IMapaMETPOB BO3AyXa B KaxK-
JIOM MTOMEILIEHUY 3aHusl Tpu u3MeHeHuu Harpy3ku Ha CKB.
15 | DkoHoMus >neKTpudecKoi sHepruu npu skcruryaranuu CKB.
16 | DkoHOMHS TETUIOBOM PHEPTrMU M TOIUIMBA NMPU KOMOWHUPOBAHHOH BBIPAOOTKE TEIUIa U
X0J101a
17 | DxoHOMHS OTHENBHBIX CTAaT€ KalWTaJbHBIX 3aTpaT Ha CHCTEMY oOOecredeHus
MHUKPOKJIIMATa 3JaHMUs.
18 | Oxonormueckue acnekTsl ucnosnb3zoBanus CKB ¢ unmnepamu u pankoiiamu.




3aounas ¢popma oOyyeHust

Ne TeMbl NIPAKTHYCCKUX 3aAHATHI
n/n
1 cemecmp
1 JKunble 31aHUS U IOMEIIECHUS. 3/IaHUsl aJIMUHUCTPATUBHBIX YUPEKICHHUM, MPOEKTHBIX U
HAYYHO-UCCJIEA0BATEIbCKUX OPraHU3aIU.
2 OOmiecTBeHHbIE 37aHUsA. BcroMorarenbHble 3/1aHUS W TOMENICHUS ITPOMBIIUICHHBIX
HPEATPUITUI.
3 [{enTpasibHbIE KOHAMUIHUOHEPHI. KOHIUIIMOHEPHI CIUTUT-CUCTEM.

OT14éT 0 npoaesianHOM padore

OTtuéT 0 mpojenaHHoM pabote oHOPMIIAETCS UHAUBUIYATBHO KaXKIBIM CTYJIEHTOM B
TETpaau B CJIEAYIOLIECH MOCIEI0BATEIbHOCTH:

Haumenosanue pabomot.

Llenw evinonnaemoii padomel.

Hcxoonwvie oannsvie x pabote pacu€THOTO XapakTepa.

Pacuémmnasa wacmp Wi TPUHIUIIMAILHBIE CXEMbl CHUCTEM WM O0OpYyAOBaHUS
(M300pakarOTCs OT PYKU PYUYKOM WIIM KapaHAAIIOM) C OMNpelesieHHneM HEKOTOpPhIX HUX Xa-
PaKTEPUCTHK.

Bw1600 110 pe3ynbraTaM paboThI.

Kaxxnas BeimonHeHHas u oopmiieHHas paboTa 3aBepiiaetcs €€ yCTHOW 3alluToM,
Ha KOTOPOU CTYJIEHT JIOJKEH MPOSIBUTHh 3HAHUS MO COOTBETCTBYIOLIEMY TEOPETUUECKOMY
U TIPAKTUYECKOMY pa3zieNly u3ydyaeMoi JUCIUIUIMHEI U MOJTYYUTh 3a4€T 10 TaHHOHM padoTe.



Ilpaxkmuueckoe 3anamue Nel

1.1 YXwunele 31aHus U IIOMELIECHUS.
1.2 3pgaHus  aaIMUHHCTPATHUBHBIX  VUPEXKJCHHH, TPOEKTHBIX M  HAy4YHO-
HCCJICIOBATEILCKUX OPTraHU3aIlHi.

1.1 7JKnible 31aHHUA ¥ IOMEIEHUS

B KumnbIX 3/1aHUSAX, TPOEKTUPYEMBIX B JIOOBIX KIMMAaTUYECKUX pallOHax, OMycKa-
€TCsl YCTAaHOBKA WHAMBHUAYAJIbHBIX (aBTOHOMHBIX) KOHAMIIMOHEPOB CIUIMT-CUCTEM MpHU
HKOHOMHYECKOM OOOCHOBaHUU WM IO KEJIaHUIO 3aKa3uuKa, IPU 3TOM IIYMOBBIE Xapak-
TEPUCTUKUA KOHJIUIIMOHEPA TOJKHBI COOTBETCTBOBATH TpeboBaHusim CII.

B skxunibIx 31aHUAX, pacnofiokeHHbIX B VA kmuMaTuyeckoM pailoHe, peKOMEHIyeT-
Csl YCTaHABIIMBATh WHUBUyaJIbHbIE KOHIUIIMOHEPHI WK (KaK aJIbTEpPHATHBA) B KYXHSX U
KUJIBIX KOMHATaX CIIEIYET MPEayCMaTPUBATh BO3MOKHOCTh YCTAHOBKU KOHIUIIMOHEPOB-
JIOBOJTYMKOB ((PaHKOIIIOB) € LENBI0 MOJACPKAHUS TEMIIEPAaTypbl BHYTPEHHETO BO3/1yXa B
ONTHMAJIBHBIX [TapaMeTpax.

KomdoptHoe KB npumensiercs B COOTBETCTBUU € KIMMATHYECKUM PalilOHUPOBAHMU-
€M TEPPUTOPHUU CTPaHbl, KPUTEPUEM KOTOPOTO SIBJIIETCS MPOAOHKUTENIBHOCTh HEeOJaro-
OPUATHBIX KIMMAaTUYECKHX ycJIOBUM. CUCTEMY KOHJIMLMOHUPOBAHUS BO3/lyXa HEOOXOIU-
MO BbIOMpATh C YYETOM BHEIIHUX KJIMMATUYECKUX YCIOBUM: TEMIIEPATYpPbl U BIAXKHOCTH
BO3JlyXa, 3arpsi3HEHHOCTU aTMOC(hEephl, YPOBHS IIyMa, KOHTUHEHTAJILHOCTH KiuMaTta (Be-
JUYUHBI CYTOYHON aMIUIMTYbl TEMIIEPATypbl BO3/yXa), a TAKKe THUMA 3JaHUM, pexuMa
€ro DKCILTyaTanuu (BpeMst mpeObIBaHUS JII0/CH ), TpeOyeMoro ypoBHs KoMdopTa.

B KuibIX 3/aHUSX HMCKYCCTBEHHOE OXJIAXKICHHE PEKOMEHAYETCS yCTpauBaTh B
MECTHOCTSIX, TJI€ IEPUOJI KAPKUX IHEHN (co cpeaHecyrouHoil temmnepatypor 20 °C u BbI-
11I€) B Oy HE MEHEE JIBYX MECSIICB.

Bo BCTpOEHHBIX B JKUJIbIE 31aHMS OOIIECTBEHHBIX MOMEIICHHIX MPEayCMaTpUBAECT-
Csl KOHAUIMOHUPOBAHUE, BEHTWISIUSA U oToruieHre. KoHaumonupoBane U BEHTUIISUS
BCTPAUBAEMbIX OOBEKTOB JOJKHBI ObITh ABTOHOMHBIMU. BBITSDKHYIO BEHTUJISLIMIO ITOME-
HIEHUH, pa3MenIaeMbIX B radapuTax OJJHON KBapTUPbI, — HOTAPUAIBHBIX KOHTOD, IOPUAM-
YECKUX KOHCYJbTALMM, TE€TCKUX KOMHAT, KOHTOP >KHJIMIIHO-3KCIUTyaTallMOHHBIX OpraHu-
3a1uii, coepOaHKOB, KHOCKOB COIO3MEYATH U APYTHMX BCTPOEHHBIX MOMEIEHUH, T/I€ OTCYT-
CTBYIOT MO>KapOB3PBHIBOOIACHBIE BEIIECTBA W BPEIHbIC BBIICJICHUSI HE MPEBBIINIAIOT HOP-
MUPYEMBIX 3HAYEHUM, JAOMYCKAETCs MPUCOCTUHATH K OOIIEeH BBITSDKHOM cHCTEME JKHIIOTO
3/1aHHUSL.

B roctunumax, pa3MeriaeMbIx B JIIOOOM KIMMAaTHUYECKOM pailloHe, peKOMEHIYEeTCs
peaycMaTpuBaTh KOHJIUIIMOHUPOBAHKUE BO3yXa B HOMEpax, 0OCICHHBIX 3ajlaX U B MPO-
W3BOJICTBEHHBIX TTOMEIICHUSIX MPEANPUITHI OOIIECTBEHHOTO MUTAHUS TIPU 3HAYUTEIIbHBIX
TETJIOBBIJICTICHUSX, @ TAK)KE MPUTOYHO-BBITSKHYIO BEHTHIISIIIUIO B OCTAIBHBIX CITYKEOHBIX
MOMEIICHUSX.

B KWibIX 31aHUAX C BBITSDKHOW BEHTHIISIIIUEN C €CTECTBEHHBIM MOOYXIEHHEM KOM-
MEHCAIMIO YIAIIEMOr0 BO3AyXa MPEeAyCMAaTPUBAIOT KAaK 3a CUET €CTECTBEHHOTO MOCTYII-
JIEHWS HAPYXKHOTO BO3/yXa, TaK U 3a CUET NepETEeKaHus BO3AyXa U3 APYTrUX NOMENICHUN.



[Tomernenusi, MerOMKE OKHA, TOJDKHBI OBITH 00ECTIEYeHBI MPOBETPUBAHUEM UYEpE3
bpamyru, GOPTOUKH UITU APYTUE YCTPONCTBRA.

B 3paHusax, mpoekTUpyeMbIX IS KIuMaTudeckux paiioHoB kareropuu Il u 1V,
KBapTHUPHI JOJKHBI OBITh 00ECIIEYEHBI CKBO3HBIM WJIM YTIIOBBIM ITPOBETPUBAHUEM; JTOTTYC-
KAaETCsl TAKKE BEPTUKAIBHOE (Uepe3 IIaxThl) MPOBETPUBAHKE. B CEKIIMOHHBIX JOMax, MPo-
extupyembix s |1l kammaTudeckoro paiioHa, JONMYCKAeTCs NPOBETPUBAHHE OJHOCTO-
POHHE PACIIOJIOKEHHBIX OJHO- M JIBYXKOMHATHBIX KBAPTHP YE€pe3 JIECTHUUHYIO KIETKY
WU IpYTUE€ BHEKBAPTUPHBIE MPOBETpUBAaEMbIe TomenieHus. [Ipu 3ToM Takux KBapTHp Ha
ATaXke JI0JKHO OBITh HEe OoJsiee ABYX. B ToMax KOpUAOPHOTO THMA JA0MYCKAETCs MPOBETPH-
BaHUE OJTHO- M ABYXKOMHATHBIX KBapTUP Yepe3 0011re KOpUIophl JUIMHON He Oosee 24 M,
MMEIOIIME MIPSMOE €CTECTBEHHOE OCBEILIEHUE U CKBO3HOE WJIM YIJIOBOE MPOBETPUBAHUE.

BBITSDKHYIO BEHTUIISILIAIO KUJIBIX KOMHAT BO BCEX KBapTUpax CIEAyeT MperycMart-
pUBATh 4epe3 BHITSKHBIC KaHAIBI KYXOHb, YOOPHBIX, BAHHBIX (AYIIEBBIX) U CYIIMJIbHBIX
mkagoB. B kBapTupax B yeTbipe KOMHATHI U 00jiee 0€3 CKBO3ZHOTO WJIM YTIIOBOTO MPOBET-
pUBaHUsl JOJDKHA OBITH 3alIPOCKTUPOBAHA €CTECTBEHHASI BBITSKHASI BEHTWISALMS HEMO-
CPEICTBEHHO U3 KUJIbIX KOMHAT, HE CMEKHBIX C CAHUTAPHBIMU Yy3J1aMU U KyXHsIMU. Ben-
TUJISLIMOHHBIE KaHAJIbl U3 MOMEIICHUN KyXOHb, YOOPHBIX, BAHHBIX (IYIIEBBIX ), KJIAJOBBIX
JUJISl IPOAYKTOB HE JOMYCKAETCsl 00bEIUHATh C BEHTWISIIMOHHBIMU KaHAJIaMU U3 TMOMeEIIle-
HUM aBTOHOMHBIX KOTEJIbHBIX, Tapa)xei, a TakKe MOMEIICHHU, OOpallleHHbIX Ha pa3iuy-
HbIC acaibl.

[Ipy mpoeKkTHpOBaHUU CHUCTEM BEHTWISILIMM KYXOHb U CAHUTAPHBIX Y3JIOB MOKHO
00BEIMHATh: TOPHU3OHTAIBHBIM BEHTHIISIITMOHHBIN KaHall M3 BaHHOW WM AylieBou (0e3
YHUTAa3a) C BEHTWISILIUOHHBIM KaHAJIOM M3 KyXHHM TOU K€ KBapTUPbI, BEHTWJISAILIMOHHBIC
KaHaJIbl U3 YOOPHOU, BAHHOM (AyIIEBOM) U CYyIIUIBLHOTO MIKada TOi ke KBapTUPHI, BEPTH-
KaJIbHbIE BEHTWJISIMOHHBIC KaHAJIBI U3 KyXOHb, XO3SHCTBEHHBIX MOMEIICHUH, YOOPHBIX,
BaHHBIX M CYIIWJIBHBIX IKa(hOB B OOUIMN BEHTWIALMOHHBIN KaHall. Takoe 00beAMHEHHE
JIOITYCKAETCS MPU YCIOBHUH, YTO PACCTOSHUE IO BBICOTE MEXKY MPUCOETUHSIEMBIMU MECT-
HBIMH KaHaJaMU COCTABJISIET HE MEHEE 2 M.

MecTtHbIe KaHAJIbI, IPUCOETUHSIEMBIE K 00IIeMYy KaHay, TOJKHBI ObITH 000pY10Ba-
HBI KaJTIO3UMHBIMH PEIIETKAMU, JOMYCKAIOINMUA MOHTAXXHYIO PETYJIHPOBKY.

B xyxHsIX KBapTHp, PaCHoOJIOKEHHBIX B JIBYX BEPXHUX dTakaX U HE 000PYOBAHHBIX
ra30BbIMU BOJIOHArPEBATEIISIMU, TOMYCKAETCSI YCTPOMCTBO MEXAHUYECKOW BEHTUJISIIIUU.

BenTunsanmio v mpoBeTpUBaHUE 3aKPHITHIX JECTHUYHBIX KIIETOK CIIETyeT 00ecreyu-
BaTh YCTPONCTBOM BEHTHJISIIIMOHHBIX IIaXT, OTKPHIBAIOIIMXCA OKOH, (hpaMyT U (PopTOUEK.
[IpoBeTpuBaHUE JTECTHUYHBIX KJIETOK 0€3 OKOH CJEAYeT OCYIIECTBISATh Yepe3 BHITSHKHBIC
KaHaJbl U [AXTHI.

JIns moMeleHnd ¢ HOPMUPYEMOW BBITSIKKOM KOMIIEHCALMIO YIAIIEMOTO BO3AyXa
CIEIyeT MpeyCMaTpUBaTh KaK 3a CYET MOCTYIUICHUS HAPYKHOTO BO31yXa, TaK U 3a CUET
€ro NePeTEeKaHus U3 IPYrux MOMELICHUN TaHHOW KBapTUPHL.

B 3maHuMsx ¢ TEmIbIM 4YepIakoM yAAJIEHUE BO3AyXa M3 4deplaka CIEAyeT Npeay-
CMaTPUBATh YEPE3 OJIHY BBITSHKHYIO IIAXTy HAa KXY CEKLHIO JOMAa C BHICOTOM IIAXTHI
He MeHee 4,5 M OT IePEeKPHITUA HaJ TOCIEAHUM 3TaXKOM.



B knmumaTndeckux paiioHax ¢ TeMieparypoi Hanlolsiee XOJIOAHON MATHIHEBKH HU-
xe MuHyc 40 °C xuiible 3aHusl BBICOTOM TPU 3Taxka U 0oJiee peKOMEHyeTCsl 000pya0-
BATh MIPUTOYHOW BEHTWISIUEW C TOAOTPEBOM HAPYKHOTO BO3AYyXa.

BBITSKHYIO BEHTWISALMIO U3 CHAJBHBIX KOMHAT CAHATOPUEB U YUPEKIACHUU OTAbIXA
CleyeT MmpelycMaTpuBaTh, Kak MPaBUIIO, C €CTECTBEHHBIM MOOYyxaeHueM, a s 1V kium-
MAaTHYECKOTO PAaliOHA B KUJIBIX KOMHATAaX YYPEKIACHHUU OTAbIXA, PEKOMEHIYETCS Mpery-
CMaTpHUBAaTh BBITSKHYIO BEHTUISILUIO C MEXaHUYECKUM MOOYKICHUEM.

VY naneHve BO3AyXa U3 JKHIBIX KOMHAT U HOMEPOB, UMEIOLIUX CAHUTAPHBIE Y3JIbI,
CIEAYeT MpPelyCMaTpUBaTh YEPE3 CAHUTAPHBIE Y3JIbI.

[Ipy npuMeHEeHUM KaHAJIbHOW MPUTOYHOM BEHTHWIISILIUU, COBMEIICHHOW C BO3AYII-
HBIM OTOIUIEHUEM, MPEyCMATPUBAETCSA M0J1a4a BO3AyXa B KUJIbIE IOMEIICHHS ITOCTOSHHO
10 KaHAJIaM BO3YIIIHOI'O OTOILJICHHUS.

PexomenyeMble MUHUMAJIBHBIE Pa3MEPBI KATIO3UUHBIX PELIETOK: B KyXHSAX OJHO-,
JIBYX- M TPEXKOMHATHBIX KBAapTUP 0€3 BHITSDKHBIX BEHTUIATOPOB — 20 X 25 cm; B yOop-
HBIX U BaHHBIX KOMHaTax — 15 X 20 cm. B )KUIBIX KOMHAaTaxX U CAHUTAPHBIX y3JIaX Opeay-
CMAaTpUBAIOTCS PETYIUPYEMBIE BBITSDKHBIE PEIIETKU. B KyXHSIX — HEINOJABHUKHBIC.

1.2 3naHus aAMUHUCTPATHUBHBIX YUPeKIAeHUI, IPOEKTHbIX H HAYYHO-
HCCJIeI0BATEIbCKUX OPraHu3anui

B nomenennsx aiMUHUCTPATUBHBIX YUPEKACHUN U MPOEKTHBIX OpraHU3alluid, pac-
noJiokeHHbIX B |V kinMmaTtudeckoMm paiioHe, HEOOXOIUMO TMOJACPKUBATH ONTUMAIbHBIC
nmapaMeTpbl BO3AYIIHON CpEJbl, MPOSKTUPYS KOHIUIIMOHUPOBAHWE BO3ayXa. B mpyrux
KIIMMAaTHYECKUX pailoHax KOM(OPTHOE KOHAUIIMOHHPOBAHUE BO3IyXa MPOSKTUPYETCS TIO
YKEJTAHUIO 3aKa34YMKa WU MIPU TEXHUKO-IKOHOMHYECKOM 0OOCHOBAHUMU.

B 3maHusx aqMUHHCTPATUBHBIX YUPEKIACHUN W MPOCKTHBIX OpraHW3allui, TIe He-
BO3MOYKHO YCTAaHOBHUTH KOHJHUIIMOHEPHI M0 TEXHUYCCKUM WU TEXHHKO-3KOHOMHYECKHM
dbakTopam, MPUMEHSICTCS MEXaHHNYECKasi IPUTOYHO-BBITSOKHAS BEHTHIISIIHSL.

JIns koHQepeHI-3aJI0B, MOMEIIEHUN OOILIECTBEHHOIO0 MUTaHUS U MOMEIICHUN KH-
HOAMMapaTHOTO KOMIUIEKCA CIEAyeT MpeaycMaTpuBaTh CAMOCTOSITEIbHBIE CUCTEMbI KOH-
JTUITMOHUPOBAHUST WM TPUTOYHOM BEHTWISIMU C MEXaHMYECKUM MoOyxaeHuem. Jlis
OCTAJIbHBIX TIOMEIIEHUH TPOCKTUPYETCS €AMHAS CUCTEMA IPUTOYHON BEHTHIISIIINH.

[TogaBaTh MPUTOUYHBIN BO3MyX HEOOXOAMMO HEMOCPEICTBEHHO B KOH(EpPEHII-3abl,
o0Oe/leHHbIe 3aJIbl, KyXHH, BECTHOIOJIH, & TAK)Ke B JPYTUE TOMEIICHUS BCTIOMOTATEIbHOTO
1 00CITY>KMBAIOIIETO HA3HAUYCHMUSI.

YnaneHne BO3ayXa CaMOCTOSITEIBHBIMH BBITSDKHBIMH CHUCTEMaMH BEHTHIISAIIUHA C
MEXaHUYECKUM MOOYXIECHUEM CIIeAyeT MpeayCMaTpUBaTh IJIs CJICAYIOMMX TPy IMOMe-
IICHUI: CAaHUTAPHBIX y3JI0B M KYPHUTEIbHBIX; IPOSKTHBIX 3aJIOB M CITY)KEOHBIX IIOMEIICHHUH,
KaOMHETOB TIOmAALI0 35 M2 M GoJiee; XOJUIOB U KOPHAOPOB; MOMENICHUH MpeIpUsATHii
0OIIIECTBEHHOTO MMUTAHUS; aKKYMYJIITOPHBIX; KHHOIIPOCKITMOHHBIX, & TAKKE OT BBITSHKHBIX
mKkagoB U YKphITUU. JJ1s1 KOHPEpEHI-3aJI0B U 3aJI0B COBELIAHUN PEKOMEHIYETCs MPOEK-
THPOBATh CUCTEMBI BBITSHKHON BEHTHIISAIIUU C €CTECTBEHHBIM IMOOYKICHUEM.

YV 1anaTe BO34yX U3 CIyKeOHBIX NOMEIIECHUM U KaOMHETOB ILIOMABI0 MeHee 35 M2
CJIEMyET 3a CUET MepeTeKaHus BO3yXa B KOPUIOP, a U3 CIIYKECOHBIX KOMHAT U KAOMHETOB
I0mAa60 35 M? 1 6oJlee — HEMOCPEACTBEHHO U3 TOMEIICHUIA.



Bo3nyxoo6MeH B mOMENIEHUSIX MPOEKTHBIX 3aJI0B, CIY>KEOHBIX MOMEIICHUSIX U Ka-
OMHETax ClIeqyeT, KaKk IPaBUiIO, OPraHU30BBIBATH 10 CXEME «CBEPXY — BHM3» WU «CBEP-
Xy — BBEpX», a B KOH(EpEeHI[-3aJlaX «CBEPXY — BHU3 — BBEPX»; JIOMYCKAIOTCS U APYTUE
CXEMBbI BO3/1yX000MeHa PU COOTBETCTBYIOIIEM 00OCHOBAHUU.

BBITSOKHYI0 BEHTHIIALIMIO C €CTECTBEHHBIM MOOYXKICHUEM JIOMYCKAeTCs MpeaycMaT-
pUBaTh B MOMEIIECHUAX 3JaHUN BBICOTON OJUH-TPU ITAXKa C KOJIUYECTBOM COTPYIHHUKOB
meHee 300 gen. Perupkyisnus Bo3ayxa IPUMEHSETCS B IOMELIEHUAX, 11 KOTOPBIX BO3-
JyXOOOMEH OIpEESIETCSl pAaCYETOM U3 YCIOBUN acCCUMMWISILIMK (PacTBOpPEHHUs) TEIUIOBJIa-
rou30bITKOB. B MPOEKTHBIX 3ajaX, CIy)KEOHBIX MOMEHIEHUSAX U KaOMHeTax, KOH(epeHIl-
3aJ1aX M 3ajJ1aX COBEIIAHWM, B 3aHUSAX MPOEKTHBIX U KOHCTPYKTOPCKUX OpraHU3alui clie-
nyeT o0ecrneynBaTh ONTUMAJIbHBIE YCIOBHUS BO3AYIIHOM cpefbl. [Ipy npoeKkTupoBaHUU CH-
CTEM KOHIUIIMOHUPOBAHHUS BO3AyXa B KOH(EpEHII-3ajlaX M 3ajlaX COBEIaHWN YCTpauBa-
IOTCSl OJHOKAHAJIbHBIE CUCTEMBI C PELIUPKYJIALMEN BO3/1yXa; B IPOEKTHBIX 3a1aX, CIyXKeO0-
HBIX MOMEIIEHUAX U KaOMHEeTaX — OJHOKaHaJIbHbIE, COBMEILIEHHBIE C OTOIUICHHEM (MU
OXJIXKJICHUEM) CUCTEMBI C MECTHBIMU JJOBOUMKAMU ((paHKOMIaMM ).

st nabopatopHbix nomemennidi HUM ecTeCTBEHHBIX M TEXHUYECKUX HAyK HEOO0-
XOJIMMO TMPOEKTUPOBATh MPUTOYHO-BBITSDKHYIO BEHTWSILIMIO ¢ MEXAHMUYECKUM TMOOYXe-
HUEM WM KOHJIWIMOHWPOBAHWE BO3]yXa, MpeaycMaTpuBas MpU HEOOXOAUMOCTH MOJIO-
IPEB WM OXJIAXJECHUE, OYUCTKY U YBIIa)KHEHHE BOo3ayXa. [Ipu nmpoekTupoBaHUM BEHTUIIS-
LIMU TEMIIEPATypy, OTHOCUTEIIBHYIO BIAXKHOCTh M CKOPOCTh JABMIKEHUS BO3AyXa B IIOMeE-
HICHUAX JIA0OpaTOpHil ciaenyeT MPUHUMATh KaK JUIsl POU3BOJICTBEHHBIX MOMELIECHUM, pa-
OOTBI B KOTOPBIX OTHOCSITCSI K KATETOPUHU JIETKUX, a TAKXKE 110 TEXHOJIOTMYECKUM TpeboBa-
HUsM. B nomeneHusx, rie npou3BoasaTcss pabOThl C BPEIHBIMH BEILIECTBAMU BCEX KJIACCOB
ONAaCHOCTH WJIM NPOUCXOJUT BBIIEIICHNE FTOPIOYMX ITAPOB U ra30B, HE IOIYCKAETCs peuup-
KyJauus Bo3ayxa. B moMenieHusx nmabopatopuii TOJKHBI OBITh MPEAYCMOTPEHBI OTKPbI-
BAIOIIMECS YaCTU OKOH U CUCTEMBbI €CTECTBEHHON BEHTWIALIMM JUISl YAAJIECHUS BO3AyXa U3
noMenieHuii B Hepabouee BpeMs. O0beM BO3lyXa, yAAISIEMOTO 4epe3 BBITSHKHOM mikad,
CleyeT ONpeAeiATh B 3aBUCUMOCTU OT CKOPOCTHU JIBMXKEHHS BO3/lyXa B pacu€THOM Ipoe-
Me mkada.

[Ipu opranu3zanuu Mojayu MNPUTOYHOIO BO3JyXa HEMOCPEACTBEHHO B MOMEIICHHE
naboparopuu cieayet nogaBath 90% oObema Bo3ayXa, YAAISIEMOIO MECTHBIMHU BBITSIK-
HBIMHM CHUCTEMaMH, a B KOPUJOp U XOJJT — OcCTaibHOE KoymuecTBe) Bozayxa (10%); npu
3TOM B XOJUIaxX 3/1aHUM Jab0paTopuil XUMHUYECKOTo MpoQuJsi, MPUMBIKAIOIIUX K JIECTHUY-
HBIM KJIETKaM WJIM I1axTaM JU(TOB, JOJKEH ObITh 0OecTiedeH He MeHee yeM 20-KpaTHbIi
oOMeH Bo3yxa; 00beM XOJUIOB CIeAyeT NPUHUMATh B pacueTe MUHUMAJIbHBIM U He OoJiee
130 M2,

CucremMbl KOHIMLIMOHUPOBAHMS BO3[yXa, MPUTOYHONM BEHTWISILUHA U BO3JYLIHOTO
OTOIUICHHUS, OOCITYKHBAIOIINE MOMEIIEHUSI C MPOU3BOJCTBaMHU (IIPollecCaMu) KaTeropui
A, b n E, DOMKHBI TPOEKTUPOBATHCS OTACIBbHBIMU JJIS1 TPYII TOMEIIEHNN KaXKI0U U3 yKa-
3aHHBIX KaTteropuid. CHCTEMbl BBITSXKHON BEHTWJISIUHU, OOCTY>KHUBAIOUIME TOMEIIECHUS C
POU3BOJCTBAMU (Tpolieccamu) kateropuit 4, b u E, JOIKHBI MPOSKTUPOBATHCS TAKXKE
OTJIETBHBIMU JJIS1 K&KJIOTO TOMEIIICHHUS.

CucreMy BBITSDKHOM BEHTHJIALIMM TTOMEIICHUH 1a0dopaTopuil ¢ MpOU3BOACTBAMU Ka-
Teropuu B (B TOM unciie noMenieHui, mpeaHa3HauyeHHbIX 1711 padoThl CO B3PBIBOIIOKAPO-



OTIaCHBIMH BEIIIECTBAMH), OOOPYAOBAaHHBIX BBITSHDKHBIMH ITKadamu, CIeayeT MPOEKTUPO-
BaTh:

¢ JICIICHTPAJIM30BAaHHON OT BBITSDKHBIX ITKa(OB ¢ MHAMBUAYAJIHHBIM BO3IYXO-
BOJIOM M BEHTHJIATOPOM JIJIS1 KQXKJOTO IIOMEIIECHUS;

¢ [ICHTPAIN30BAHHOM, NMPH KOTOPOU BBITSKHBIC BO3IYXOBOJBI OT KaXKIOTO OT-
JICITBHOTO J1a00paTOPHOTO TOMEIIECHUS 0O0BEIUHSIOTCS B COOPHBIN BEpTUKATIBHBINA KOJIICK-
TOp, pa3MeIIaeMbIid 3a TIpeeIaMy 3/1aHusl, WU TOPU30HTAIBHBIN, pa3MelIacMblii Ha TEX-
HUYECKOM 3Ta)ke B OMEIIEHUH JIJISI 000PYTOBAHUS BBITSDKHBIX CUCTEM.

Jliist moMenieHuit 1abopaTopuil ¢ MPOU3BOJACTBAMH KAaTETOPUH B BO3MOXKHO TPOEK-
TUPOBaHUE OOIIUX MPUTOYHBIX KOJUIEKTOPOB. OOBEIMHEHHE IMOATAXKHBIX OTBETBICHUI
BO3/[yXOBOJIOB WJIM MOATAKHBIX KOJUIEKTOPOB JIOMyCKaeTcs He Ooyiee yeM Ui IeBITH dTa-
xei. [Ipu 3ToM HE0OX0IUMO yCTaHABIMBATH CAMO3aKPBIBAIOIINECS OOpaTHBIC KIIAllaHbl Ha
KaXXJIOM MO3TaXHOM OTBETBJICHUU WJIM MO3TAXXHOM KOJUIEKTOPE, 00CTYKHUBAIOIIEM TPYTI-
1Bl TOMeNeHni o0mei miomaneso He 6onee 300 M2, B momemmenun 1a6opaTopul MecT-
HBIC OTCOCHI U OOIIEOOMEHHYIO BBITSIKKY MOKHO OOBEIUHATH B OJTHY BBITSDKHYIO CHCTE-
My. BO31yX0BO/IbI MECTHBIX OTCOCOB M OOIICOOMEHHOM BBITSIKKH MOTYT OBITh OOBEeIMHE-
HbI B TIOMEIIICHUH JTAOOPATOPUU UITU B MOMEUIEHUU BEHTUISILIMOHHOTO o0opyaoBaHus. B
CHUCTEMax BBITSKHOW BEHTWISIIMHU Ja00paTopuil MpH yJajJeHUU BO3AYIIHOW CMECH C XH-
MUYECKU aKTUBHBIMU T'a3aMU CIEAYyeT MPUMEHSITh BO3IYXOBOJIbI U3 KOPPO3ZUOHHOCTOMKUX
MaTepHasoB.
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Ilpaxkmuueckoe 3anamue No2

2.1 OO0miecTBEHHBIE 3aHUA
2.2 BeriomorareabHbIe 31aHUS M TIOMEIICHUS TPOMBIIUICHHBIX MPEITPUATHI

2.1 O0mecTBeHHDBIE 31aHUS
Jlemckue doukonibHble yupedcoeHus

B nomenieHusx OeTCKUX CagoB-sCICH MPOEKTUPYIOT MPUTOUYHO-BBITSKHYIO BEHTHU-
JISIITAIO ¢ €CTECTBEHHBIM TTOOYKICHUEM.

JIJs TIOMEITeHU# TPYIIIOBBIX U UTPATbHBIX-CTOJIOBBIX BO BCEX KIIMMATHYCCKHUX paii-
OHaX, KpOME CEBEPHBIX PalOHOB, MPEIYyCMATPUBAIOT TIEPUOINYECKOE ECTECTBEHHOE CKBO3-
HOC WJIM YIJIOBOE MpoBeTpuBanue. B IV xmmaTudeckom pailoHe MEpUOANYECKOE CKBO3-
HOC WJIM YTJIOBOE TMPOBETPHBAHKE MPEIYCMATPUBAIOT TAKXKE B CHAJIbHAX-BEpaHIAX, KyX-
HSIX, CTHPAJIBHBIX-Pa300POYHBIX, CYIIMIIbHIX-TIAIUIBHSIX U TyaJeTax.

VY nansaTh BO3MyX U3 MOMEIIEHUH CIIalieH, UMEIOIINX CKBO3HOE (YTII0OBOE) MPOBETPH-
BaHMUeE, JOMYCKAETCS Yepe3 rPyIIOBbIC TOMEIIECHUS.

O0beM BO3IyXa, YAaIsIeMOro OT OJHOTO miKada JJIs CYIIKU JETCKOW OJIeX b, PH-
HUMaeTcs paBHbIM 10 M%/u.

BoITsKHBIE BO3MYXOBOJIBI, UAYIIME U3 MUIIEOI0KA, HE JOJDKHBI MPOXOAUTH Yepe3
IPYIIIOBBIEC U CHIATBHBIE TOMEIIECHUS.

JIJIst MEUITMHCKUX TTOMEIIECHUH CIeAyeT MPOSKTUPOBATH CAMOCTOSITEIIbHBIE BBITSIK-
HbIC KaHaJIbI.

JIist mepuonndeckol MHTEHCU(UKAIIMK BO3AyXOOOMEHa Ha BBITSDKHOM KaHajle B
TyaJICTHBIX KOMHATax 0€3 OKOHHBIX MPOEMOB B HAPYKHBIX OTPAXKICHHSIX CIECIyeT yCTa-
HABJIUBATH 110 OJTHOMY OCEBOMY MajiorabapuTHOMY BEHTHIISATODY.

JIist moytorpeBa HapyY>KHOTO BO37yXa, MOAABAEMOI0 B MOMEIICHHS CTUPAIBHON U
TJIAIAIILHON, MOTYT TPUMEHSATHCS MPUTOYHBIC MIKA(bl C MCHOJB30BAaHUEM B KAadeCTBE
HarpeBaTeNIbHBIX 2JIEMEHTOB Kalopu(epoB, KOHBEKTOPOB WIIH PAIUaATOPOB.

JIJist TOCTHUPOYHBIX, HE 000PY/IOBAaHHBIX CYIIMWIBHBIMU OapabaHaMu, MOJOTPEB IO-
CTYTAIOMIETO BO3AyXa MOMYCKAETCsl 00ECIeYNBATh 3a CUET MOBEPXHOCTU HArpeBaTEIbHBIX
pruOOpOB.

JIJist TeTCKUX OMIKOJBHBIX YUPEKIESHUN HEe JOIMyCKaeTcsl MpUMEHEeHHe acOecTore-
MEHTHBIX BO3/IyXOBOJIOB B CHCTEMAaX BEHTHUIISIITUH.

O6W€06pa306‘ameﬂbel€ WIKOJIbl, WKOJbl-uHmepramosl U I”lpOgb@CCI/lOHCUZbHO'
mexnuvyecKue yuuiuuia

B y4eOHBIX MOMEMIEHUSX NPOSKTHPYETCS MPUTOYHO-BBITSDKHAS BCHTHUIALMS W3
pacuera 16 M3/4 Bo3yXa Ha OJHOIO yeaoBeKa. IIpu NPOEKTHPOBAHUY IIPUTOYHON BEHTH-
JSAIUA ¢ MEXaHWYCCKUM IMOOYKIESHHUEM JOJDKHA MPETyCMaTPUBAThCS CCTCCTBCHHAS BBI-
TsDKHAST BEHTWISAIMSA B 00beMe OJTHOKPATHOTO OOMEHA HETOCPEICTBEHHO M3 YUEOHBIX TIO-
MeIeHuH (KJIaccoB, JTabopaTopuii, y9eOHBIX 3aBEleHUI). Y MalsiATh BO3AyX W3 YYCOHBIX
MOMEIICHHUI CIIeyeT Yepe3 MOoICOOHBIC TTOMEIICHMSI, CAHUTAPHBIC Y3JIbI, & TAKXKE 33 CUET
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€CTEeCTBEHHOTO MpoBeTpuBaHus. B mikonax c¢ yucnom ywamuxcs A0 200 BKIIOYUTEIBHO
JIOTTYCKAETCS YCTPOUCTBO BEHTIIISIIIMK 0€3 OPTraHM30BAHHOTO MEXAHMYECKOTO TIPUTOKA.

[Tpu npumeHeHnu Jisi y4€OHBIX TOMENIEHUM CUCTEM BO3AYIIHOTO OTOILICHHUSI, COB-
MEIIEHHOTO C BEHTWIAIMEH, He0OXOAUMO TMPEAyCMaTPHUBAaTh aBTOMATHYECKOE YITpaBJie-
HUE 3TUMU cucteMamu. llognep:xanne pacueTHOM TEMIIEPATypbl U OTHOCUTEIBHOW BIIAXK-
HOCTHU JOIYyCKaeTCsl C MOMOIIBI0 CUCTEM KOHAMIIMOHUPOBaHHUS Bo3ayxa. B Hepabouee
BpeMsl JIOMYCKAETCA HKCMOJb30BAaHUE PEUUPKYISAIMU BO3JlyXa B CHCTEMax BO3AYLIHOTO
OTOIUJICHUSI YUeOHBIX MoMelieHui. TeMmepaTypa Bo3ayxa, oJgaBaeMoro B pabouee BpeMs
CHUCTEMaMU BO3AYILIHOTIO OTOIUIEHUS, HE NOJKHA npeBbimath 40 °C.

BbITsKHBIE KaHANIBI U3 YYEOHBIX MOMELIEHUN MPU BO3AYITHOM OTOIUJICHUU MPOCK-
TAPOBATh HE CJIEAYET. YCTPOWCTBO BBITSKHBIX KAaHAJIOB MOXXHO HE NpPEAyCMaTpHBAaTh
TaK)Ke€ B Cly4ae, €Clid B MOMEHICHUSX YYUTEIbCKON, OUOIMOTeKH, KaOMHETOB aJMUHU-
CTpall¥ ¥ B KOMHATaX OT/bIXa UMEIOTCS Hapy>KHbIE OKHA C pamyraMu Uiu GOpTOUKAMHU.

B mikonax u yymnaumax npoeKTUPYIOT OTIEIbHbIE CUCTEMbl BEHTWISIUU JJIsL Clie-
JTYIOIUX TOMEIIEHUN: KIAaCCHBIX KOMHAT M Y4eOHbIX KaOWHETOB (IIPU OTCYTCTBUHU BO3-
JYIITHOTO OTOTUICHMS ), aKTOBBIX 3aJI0B, CIOPTUBHBIX 3aJI0B, CTOJIOBBIX, JJa0opaTopuid, 000-
PYJOBaHHBIX BBITSKHBIMU IIKadaMH, KHHOAIIMAPATHBIX, aKKyMYJISITOPHBIX, CAHUTAPHBIX
y3710B, MeAnyHKTa. OTAe/bHasE CUCTEMA MPUTOYHON BEHTUJISIIUU JOJKHA MPEyCcCMaTpH-
BaThCS JJIsl CTOJIOBBIX.

[Tomenenus: naboparopuii GU3NKUA U XUMUU 000PYAYIOT MEXaHUYECKOM BBITSIKKON
yepe3 BBITSOKHbIE mKadbl. sl y4eHUYEeCKUX U JEMOHCTPAIMOHHBIX JIA0OPATOPHBIX IIKA-
(OB MPOCKTUPYIOT OT/IEIHHBIC BHITSDKHBIC CUCTEMbI. PacueTHYI0 CKOPOCTh JABMKEHHS BO3-
nyxa B paboyeM OTBEPCTUU BBITSHXKHOM CHCTEMBI MPHU MOJTHOCTHIO OTKPBITON IITOPKE MPH-
HUMaroT cootBeTcTBeHHO 0,5 1 0,7 m/c. OO0beM BO3ayXa, yAAUIIEMOTO Yepe3 BHITSKHON
mkad, cieayer onpeaeniaTh B 3aBUCUMOCTH OT CKOPOCTH JABWKEHHUS BO3AyXa B paCUYECTHOM
npoeme mkada.

N3 nomemiennii, 00OpyAOBaHHBIX BBITSKHBIMU IIKapamMu, BeCb 00BEM BO3AyXa
cleAyeT yaalsaTh uepe3 Ikadbl, MpeaycMaTpuBas OTACIBHYIO CHUCTEMY JUISI KaXKJIOTro
mkada. Yaanare Bo3ayX JOMyCKaeTcs: o0IIe CUCTEMON BEHTHIISIIIMU U3 OJIHOTO WU HE-
CKOJIBKUX TIOMEIICHUN MpU YCJIOBUU OOECIeUeHHs TPeOOBAHMI IO B3PHIBOMOKAPOOE3-
OTIACHOCTH.

B nomenienust mabopaTopuii, TJie BBIACISIOTCS BpPEIHBbIE BEIIECTBA, CIASAYET Mojaa-
BaTh HE MeHee 90% o01ero 06beMa MPUTOYHOTO BO3AyXa JUIsl ATHX nmoMenieHui. Octanb-
HOM 00bEM MPUTOYHOTO BO3AYyXa MOJACTCS B CMEKHBIE MMOMEIIEHUS (KOPUIOPHI), TPUIEM
€ro KOJHMYECTBO HE JOJIKHO TMPEBBIMATH 1,5-KpaTHOrO BO3ayXooOMeHa B 1 9 njist 3THX
MOMENICHHUH ¢ ydeToM KodhuimeHTa oJHOBPEMEHHOCTH JACHCTBUS CUCTEM MECTHBIX OT-
COCOB, OMPEIEIIIEMOr0 MO TEXHOJOTHYECKON YacTH MPOEKTA.

[Ipu cMEeXHOM PACTONIOKEHUH YMBIBAIBHOW KOMHATHI U YOOPHOU BBITSKKA TIPEIY-
CMaTpUBAETCS U3 YOOPHOIA.

Bo31yx000MeH B IIKOJIBHBIX CTOJIOBBIX PACCUUTHIBACTCS HA TIOTJIOIIECHUE U30BITKOB
TeIIa, BBIJICISIEMOT0 TEXHOJIOTHYECKUM OOOpYJAOBAaHUEM KyXHH, MPU ATOM KOJHUYECTBO
Hapy>XHOT0 BO3Ayxa Ha 1 MecTo B 00€ACHHOM 3ajie JOJDKHO NMPUHMMAaThes He MeHee 20
M%/4. TlogaBaTh MIPUTOYHEINA BO3MYX CIEIyeT Yepe3 0OCICHHBIH 3all, yaaaiTh — U3 IOMe-
HIEHUW KYXHU U JIPYTUX MPOU3BOJCTBEHHBIX NMOMEIICHUH. B ycTaHOBKE MOIyJIMPOBAHHO-
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ro KyXOHHOIO O0OOpYyJOBaHHS MPELYCMOTPEHBI CIELHUAIbHBIE BEHTUISIHUOHHBIE YCTPOU-
CTBa JUIsl MOJA4YM PUTOYHOIO BO3/AyXa M YAAJIECHHs OTPaOOTaHHOIO BO3/1yXa.

[IprTOoYHBIN BO31yX B KMHOAIIAPATHYIO JOIYCKAETCS MOAABATh OT IPUTOYHOU CH-
CTEMBI aKTOBOTO 3aJla — JIEKUMOHHOM ayJAUTOPHUU MPHU YCIOBHUH MOJIKIIOYEHHUS BO3IyXO-
BOJIa, MAYIIETO B KMHOANNAPATHYI0, K IPUTOYHOW CUCTEME 3ajla HWKE YPOBHS I0OJIA KH-
HOAIapaTHOM.

BO]leul/}bl U NOJIUKITURUKU

KonguumonupoBanue Bo3ayxa sIBISETCS 00s3aTEIbHBIM B OMIEPAIIMOHHBIX, HAPKO3-
HBIX, MPEIPOJOBBIX, POJIOBBIX, MOCJIEONEPANMOHHBIX MAJIATaX, PEAHUMAIMOHHBIX 3ajax,
najaTax UHTEHCUBHOM Tepalliu, B OJJHOKOCYHBIX U JBYXKOCUHBIX MajiaTax st OOJIbHBIX C
0’KOTaMH, B Mayiatax Jyisl TPYAHBIX, HOBOPOXK/ICHHBIX, HEJJOHOIIEHHBIX, TPABMUPOBAHHBIX
JeTel, B 3a1ax 0apokamep U T./I.

Bo3nyx, monaBaeMblii B 3TH MOMENICHUS, HAJJICKUT JOTMOJHUTEIBHO OYMUINATH B
OAKTEpPHOJOTUYECKUX (PUIIBTPAX, YCTaHABIMBAEMBIX IOCJE BEHTWIsATOpa. B 3TOM citydae
HE JIOMYCKAeTCsl YCTAaHOBKA MACJISIHBIX (PUIIBTPOB B KauecTBe | CTyNeHn OUnCTKY BO3AyXa.

B manarax otpenenuii 00NBHULL, TPOECKTUPYEMBIX ISl CTPOUTEIBCTBA B CEJIBCKUX
HACEJICHHBIX MYHKTAaX, YBJIAXXHEHUE BO3/yXa B MPUTOUHBIX BEHTUJIAIIMOHHBIX YCTAHOBKAX
JIOITyCKAeTCsl HE IPEAYCMaTPUBATh.

B onepanroHHbIX, HAPKO3HBIX, MOCIECONEPALMOHHBIX MAlaTax, pOAOBBIX, pEaHUMA-
LMOHHBIX 3aJaX W MNajaTax MHTEHCUBHOW Teparuh OTHOCUTEIbHYIO BIAXKHOCTh BO3IyXa
cinenyeT npuHUMaTh 55-60%; MOABMKHOCTH BO3JyXa HE NOJDKHA mpesbimath 0,15 m/c.
OTHOCUTENBHYIO BJIaXKHOCTh BO3JyXa B 3UMHEE BpeMs B MajlaTaX MHOTO Ha3HAYEHUS pe-
koMmeHayercss npuHuMath 30-50%. YBnaxkHeHue BO3yXxa MpPelycCMaTpUBAETCAd B KOHJH-
IHOHEepax JIMO0 aBTOHOMHO.

CamocTosITeIbHBIE CUCTEMbI TPUTOUYHO-BBITSHKHOM BEHTHIISIIIUU, @ TaKXKE€ CUCTEMBbI
KOHJIUIIMOHUPOBAHUSL BO3JyXa JJIs MOMEIICHUM, YKA3aHHBIX BBIIIE, MPOSKTUPYIOT: s
omnepaImoOHHbIX 0JIOKOB (OTIIETBHO JJIsl ACENTUYECKUX U CENTUYECKUX OTIEIECHUN), peaHu-
MaIMOHHBIX 3aJI0B U MajlaT UHTEHCUBHOM Tepanuu (OTACIBHO ISl MOCTYNAIIINX B 00JIb-
HUIIBI C YJIUIIBI U U3 OTACICHUN OOJBHUIL), POJOBBIX (OTACIBHO ISl (PU3UOIOTUUECKOTO U
00CepBaIMOHHOIO OTJICJICHUI ), TTajaT HOBOPOXKICHHBIX, HEJIOHOIIEHHBIX U TPaBMUPOBaH-
HBIX JIETeH KaXJ0ro OTAeieHUsS (OTAENbHO ISl (PU3HOJOTHYECKOTO U 00CEPBAIMOHHOTO
OTJIETICHUH ), PEHTTEHOBCKHUX OTCJIICHUM, TA0OpaTOPH, OTACICHHUN TPs3eIeueHus, BOJIO-
JICYCHHSI, CEPOBOJIOPOIHBIX BaHH, PAJIOHOBBIX BaHH, JIAOOpATOpPUI MPUTOTOBJICHUS PaJio-
Ha, CAaHUTAPHBIX Y3JI0B, XOJOJMWIBHBIX KaMep, X03pacueTHbIX anTtek. OObeNUHEHHE He-
CKOJIbKMX MOMEIIECHUN OJHOM BEHTWISLMOHHOW CUCTEMOU BO3MOXHO TOJBKO B MOMeEIIIE-
HUSX OJHOTO Ha3HAYCHHS, JOMYCTUMOCTH COOOIICHMS MOMEIIEHUN MEXIy co0Ooi U HC-
KITFOUCHUU TIPeObIBaHMS B HUX WH(DEKIIMOHHBIX OOJBHBIX. B KaKmoe momMenieHue ais je-
YeOHBIX MPOLEIYpP MPUTOUHBIM BO3YyX CIEAYEeT MOJaBaTh HEMOCPEICTBEHHO B BEPXHIOIO
30HY, JUIsl OCTAJIBHBIX MOMEIIEHUN JOMYyCKAeTCs Moj1adya MPUTOYHOTO BO3/yXa B KOPUIOP
1o OanaHCy BBITSKKH. PeKoMeHAyeTcs moaaBaTh BO3AyX M B TaKue MOMEIICHMS, KaK Be-
CTUOIOJH U T.II.
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B 3nanusax antek u ne4eOHO-NPOPUIAKTUYECKUX YUPEKIECHUHN, KpOMe HHPEKITUOH-
HBIX OOJIbHUIL (OTEJICHHI), TPOCKTUPYIOT MPUTOYHO-BBITSAKHYIO BEHTHISIIIUIO C MEXaHHU-
YeCKUM TMOOyX)aeHueM. B mHGpEKIMOHHBIX OONbHUIAX (OTIACICHHIX) BHITSHKHYIO BEHTH-
JSIUIO YCTPAUWBAIOT U3 KaXa0ro Ookca, MoiiyOokca M OT Ka)XAOW MaJaTHOW CEKIMH OT-
JIEBHO C €CTECTBEHHBIM MOOYKIECHUEM, a IPUTOYHYIO BEHTUISILUIO MIPEAYCMATPUBAIOT C
MEXaHUUYECKUM MOOYKICHUEM U TToAadeil BO3/1yXxa B KOPUIOP.

HapyxHnbiii BO31yX, MOJaBa€Mblii CUCTEMaMH NPUTOYHOM BEHTWJIALIMU, HAJICKHUT
OYHUIIATH B (PUIBTPAX COOTBETCTBYIOUIETO KJIacCa YUCTOTHI.

Penupxkynsnus Bo3ayxa He IOIMyCKAETCSl.

[IpuTouHbIil BO3AYX, KaK MpaBuiIo, o0pabaThiBaIOT B IIEHTPAJIbHBIX MPUTOYHBIX Ka-
Mepax WM KOHIULIHOHEpax. BEeHTWISIMMOHHBIE IPUTOYHBIE U BBITSDKHBIE KAMEPHI pa3Me-
IAI0T TaKuM 00pa3oM, 4TOOBl ObLIa MCKIIIOYEHA Tepejaya IiyMa B MOMEIICHHS C JJIH-
TEJIbHBIM NMPeObIBAHUEM OOJIBHBIX U B KAOWHETHI BpayueH.

Bo031yx0B0obI CUCTEM MPUTOYHON BEHTUIISILUU (KOHIULIMOHUPOBAHUS BO3lyXa) IO~
cie 0aKTepUONIOrHYeCKUX (PUIBTPOB PEKOMEHIYETCS BBIMOIHATH U3 HEPKABEIOILIEH CTaH.

B oTnenpHBIX ONEpalMOHHBIX, NPEIHA3HAYEHHBIX JJIsl HECJIOXKHBIX Olepanui
(HampuMep, B MOJUKIMHUKE), JOMYCTUMO MPUMEHEHUE HHIAWUBUIYATbHBIX MPUTOYHBIX
YCTAaHOBOK C MPUTOYHBIM MIKa(OM, pacroiaraéMbIM B CMEKHOM MomenieHuu. st ouncr-
KM BO3/1yXa B 3TOM CJIy4yae IPUMEHSIOT BaTHbIN (DUIIBTP.

B onepanmoHHBIX M HApKO3HBIX MajaTax BBITSIKKY BO3JAyXa CIEIYET OPraHU30BbI-
BaTh U3 BEPXHEU U HIKHEHN 30H TOMEUICHUS.

[Ipu MpOEKTUPOBAaHUU CUCTEMbl BEHTHJISIIMU W OOOPYIOBaHUS JOJDKHBI OBITh
PEeyCMOTPEHBI MEPHI 110 0OECIIEUEHUIO B3PbIBOOE30IIaCHOCTH.

B kaOuHerax aieKTpo-, CBETO- W TEIJIONCUEHUS IS MOJA4M M yJIaJeHUs BO3AyXa
PEKOMEHIYETCsI MCIIOJIb30BaTh BEPXHIO 30HY MoMelieHus. Bo3ayxooOMeH B 3TUX moMe-
HIEHUAX CJEAYET PacCUMTHIBATh HA YJAJEHUE BPEIHbIX BblAeNeHUl. [IpuTok Bo3myxa B
3TU TIOMEILEHHUS, TPEAYCMAaTPUBAEMbIN OT OTAEJIIBHOM MPUTOYHON KaMepbl, JOKEH ObITh
paccyuTaH Ha MOTJIONIEHUE TeMION30bITKOB.

Jist rpsizenedeOHbIX KaOMHETOB, OAacCeiiHOB pereHepald W MOMEIICHHH IS
HarpeBa Ips3d BO3AYyX PEKOMEHAYETCs MO0/IaBaTh B BEPXHIOIO 30HY, a BBITSKKY OpPraHU30-
BBIBATh U3 BEPXHEU U HUKHEHN 30H.

JUJisl peHTreHOIMarHOCTUYECKUX KaOMHETOB C anmaparamu 3aKpbITOTO THUIA MPOEK-
TUPYIOT TPUTOYHO-BBITSHKHYIO BEHTHISILIMIO C y/IAJICHHEM BO3/yXa U3 BEpXHEH 30HbI Ha
pacctostaum 0,6 M OT TTOTOJIKA, a U3 HIDKHEN 30HBI Ha pacctosiuuu 0,5 M ot mona. B ¢oro-
1abopaTtopur BO3AYX YNAJSIOT U3 BepxHel 30Hbl. KaOMHETHI peHTreHOoTepaniuy PeKOMEH-
JyeTCsl BEHTUJIUPOBATh TaK K€, KaK U PEHTTEHOIMArHOCTUYECKIE KaOMHEThI, HO C TOBBI-
IIEHHBIM BO31yXO000OMEHOM.

B 3p1aHuaX antek OTIeNbHbIE BBITSXKHBIE CUCTEMbl PEKOMEHIYETCS MpeycMaTpu-
BAaTh JUIA MOMEIIEHUNW MPUEMHO-PEUENTYPHOM, ACCUCTEHTCKOW, MOMKHU CTEPUIIM3ALUOH-
HOW, CAHUTAPHOIO y3J1a U JIp.
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IIpeonpuamus 6L1M0B8020 OOCIYHCUBAHUA HACETICHUSL

B nmomemennsx npeanpusTuii ObITOBOTO OOCTY)KHBAHUSI HACEIECHUS MPOEKTUPYIOT
MIPUTOYHO-BBITSIKHYIO BEHTUISILMIO, TAKXKE JIOMYCKAETCS YCTPOMCTBO CUCTEM LIEHTPAJIb-
HOT'0 KOHJIUIIUOHUPOBAHUSA MO NPSIMOTOYHOM CXEME.

[Ipu ompeneneHnn BO3ayx000OMeHa B MPOU3BOJACTBEHHBIX MOMENIEHUSX MPEIPUsi-
TUW OBITOBOTO OOCITY)KMBAHUSI HACEIICHUS YYUTHIBAIOT TETUIOBBIACICHUS OT DJICKTPOIBH-
rarenieid ¢ Ko3(PPUIMEHTOM Mepexo/ia EKTPOIHEPTUU B TemIoBY10, paBHyto 0,3. CocrtaB
U KOJIMYECTBO BPEIHBIX BBIJICTICHUH, MOCTYMAIOMIMX OT TEXHOJIOTHYECKOTO 000pYy10BaHHUS
B BO3/1yX MOMEIICHUM, a TAKXKE TUIbl MECTHBIX OTCOCOB, CIEAYET MIPUHUMATh IO HOpMaM
TEXHOJIOTUYECKOTO MPOECKTUPOBAHUS WIIM B COOTBETCTBUU C TEXHOJOTMYECKOW YaCThIO
IIPOEKTA.

Ecnu BeHTWJISIIIMOHHBIE BBIOPOCHI COAEPIKAT Mapbl NEPXJIOPITUIICHA, TPUXJIOPITU-
JIEHA W JPYTUX BPEAHBIX ra30B, HEOOXOIUMO MPEeayCMAaTPUBATh PEKyIIEpaIMIO MapoOB pac-
TBOPUTENIEH C TIOMOLIBIO CHEUATBHBIX acopOepoB, a Takxke oOecrieunBaTh (haKeIbHBINA
BBIOpPOC BO3/Ayxa. B TeXHMYECKHX MOMENIEHUSIX JJIsI 00€3KUPUBAIOIINX MAIIUH CJIEAYyeT
MoJaBaTh MPUTOYHBIM BO3AYX B KOJIMYECTBE HE MEHEE UETHIPEXKPATHOIO 00beMa MoMe-
IICHUS HEMOCPEACTBEHHO B TEXHUYECKOE MOMEIICHUE 00€3)KUPUBAIOIIUX MAIINH; OCTaJIb-
HOM 00BEM MPUTOYHOTO BO3/lyXa JIOJKEH MOCTYNaTh B MOMEIICHHUE JJIsl TOCETUTENEH Un
B IIPWJIETAIOLIEE TPOU3BOJACTBEHHOE IMIOMEIICHHUE.

[Ipu ypaneHuu ra3oBO3AYIIHOW CMECH MECTHBIMU OTCOCAMHM, BCTPOCHHBIMHU B
00€e3XKMpUBAIONTUE MAIITUHBI, HE JOMYCKAETCSI OOBEIUHEHUE UX C BBITSHXKHBIMU CHCTEMaMHU
VHOTO Ha3HAYCHMUS.

B nmomemeHusx cpoyHOM XMUMHUYECKON YMCTKH M B IMOMEMICHUAX I ITOCETUTEINIECH
NPENNPUATANA XUMUYECKOW YUCTKU C CaMOOOCITYXKHMBAHHEM yJajieHHUE BO3AyXa JOJHKHO
peIyCMaTPUBATHCS U3 BEPXHEH M HUKHEH 30H MOMEIEHUN B HEMOCPEACTBEHHOUN OH30-
CTU MaluH o0e3xupuBaHus. OOIICOOMEHHBIE CUCTEMbI MPUTOYHON U BBITSDKHOW BEHTU-
JSIUUM TIPOU3BOACTBEHHBIX MOMEIIEHUM U KJIQJ0BBIX pa3peliaeTcs ycTpauBaTh OOLIUMHU
MIPY YCIOBUM YCTAaHOBKM OTHE33JICPKMBAIOIINX KJIANAHOB ABTOMATHUYECKOIO JICWCTBUS B
MOAAIOIINX BO3LYXOBOAAX.

IIpednpusmus po3HuuHOU MOpP208IU

[Tomerenus: Mara3smHOB OOOPYIYIOTCS CUCTEMaMU KOHAMIIMOHUPOBAHUS WM BEH-
TUISIUN C MEXaHUYECKUM TMOOYXKJECHUEM, TIPH 3TOM 00bEM MPUTOKA JOJIKEH OBITH IMOJ-
HOCTHIO KOMIICHCHPOBAH BBITSKKOW. B MarasmHax HeoOXoauMo mpeaycMaTpuBaTh OITH-
MaJIBHBIE TTAPAMETPBI BO3/1yXa.

IIpu pacyere BEHTWIAMHA W KOHIAMIMOHHMPOBAHUS BO3AyXa KOJWYECTBO JIOJEH,
HaXOJSAIINXCS B TOPTrOBBIX 3aax, CIEAYET ONPEAECHATh UCXOAS U3 TUIOLIAAN TOPrOBOTO 3a-
na, npuxopsmeiica Ha 1 yen.: 3,5 M?> — I PHIHKOB, MarasuHoB MeOEIH, My3bIKaIbHbIX,
AIEKTPO-U PAANOTOBAPOB, KHUKHBIX, CIIOPTUBHBIX, FOBEJIIUPHBIX U JIJII MAara3uHOB B CEJlb-
CKHX HACEJIEHHBIX IyHKTaX; 2,5 M2 — JUIsl IPyTHX HENPOIOBOILCTBEHHBIX M IIPOJOBOIIb-
CTBCHHBIX Mara3uHoB. B MarasmHax C pasjguyHbIMU 3aJIaMH 110 MPOJAXKE MPOJOBOJIb-
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CTBEHHBIX M HEMPOJOBOJbCTBEHHBIX TOBAPOB MPOEKTUPYIOT OTAEIBHBIE ISl KaXA0T0 3a1a
CHUCTEMbI KOHJIUIIMOHUPOBAHUS U IPUTOYHO-BBITSDKHON BEHTHIISAIUH.

B nomenieHusax KIagoBbIX CIEIYET, KaK MPaBUIIO, OPTaHU30BbIBATh €CTECTBEHHYIO
BBITSDKHYIO CHCTEMY BEHTWJISIIUHM C pa3lieibHbIMU KaHaitamu. OO1meoOMeHHBIE CHCTEMBI
BBITSDKHON BEHTHISILIMK C MEXaHUYECKUM MOOYKIACHHUEM U3 KJIaJOBBIX M MOACOOHBIX IO-
MEIICHUN JTOMYCKAeTCA MPOSKTUPOBATH OOIIMMU MPH yCIOBHUH YCTAHOBKH B BO3yXOBO-
JlaX OTHE3aJep>KUBAIOLIMX KJIalaHOB B MECTaxX MEPECEYEHUs CTEH W MEPEropojIoK 3THUX
MOMEIIEHUH.

Mara3zuHbl, pacnoJioKEHHbIE B MIEPBBIX ATaKaX KWJIbIX WU IPYTUX 3AaHUH, JOJIK-
Hbl UMETh ABTOHOMHBIE CUCTEMbl KOHJIUIIMOHUPOBAHUS U BEHTUISIUHU, HE 3aBUCUMBIE OT
CHUCTEMbI BEHTWISIIIUM 3TUX 3JIaHUH.

KpaTHocTh BO37yXx000MEHa B TOProBBIX 3aJlax Mara3uHOB ONpPEAEIIAIOT U3 pacuera
NOTJIOUICHHs] U30BITKOB TEIUIA OT JIIOJEeH, 000pPYAOBAHUS U COJIHEYHOW pajualuu ¢ Ipo-
BEPKOM Ha MPEIEIbHO JOMYCTUMYIO KOHLIEHTPALMIO YIJIEKUCIOTHI. Tersio- u BIaroBblje-
JIEHUS OT MOKYIATeIel COOTBETCTBYIOT JIETKOM paboTe, a OT 0OCIYKUBAIOIIETo MepcoHaia
— pabote cpeaHelt TsokecTu. Boinenenue yraekuciotsl C0O; ciemayeT BBIYHCISTE MO 00-
HIeMy YHCIIy MOKYIaTeaeld U MpoaaBloB U3 pacyeTa BbiAeneHus 1 yen. B cpennem 20 i/4
YTJIEKUCIOTHI HE3aBUCUMO OT BpemeHu roaa. Coxpepxkanne COz B HapyKHOM BO3IyXe
MO>KHO IIPHHHMMATh B yepte ropoaa 0,5 n/m%; B 3aropoanoii 3oue 0,4 1/M°,

OO0beM MPUTOYHOIO BO3yXa AJI MOMEIIEHUH Mara3puHoB ONpPENESAIOT IO pacyuer-
HOU 3UMHEN TemMmeparype i MPOSKTUPOBAHUS BEHTWIAIUU (TTapaMeTphl A), o0beM yaa-
JIIEMOTO BO3J1yXa — IO PacyeTHOM JeTHel TemmepaType (mapamerpsl A), KOHIUIIMOHH-
pOBaHUE PACCUMTHIBAIOT 10 TapameTpam b.

Penupkynsuusa Bo3ayxa IOMYyCKAeTCs B TOPrOBBIX 3ajaX Mara3wHoB, KPOME TOPro-
BBIX 3aJI0B C XUMUYECKHUMH, CHHTETUYECKUMHU WJIM MHBIMHM MaXy4MMH BEIIECTBAMU U TO-
PIOYMMHU KUIKOCTSIMHU, TIPH 3TOM HAPYXKHBIM BO3AYX JOJDKEH IMMOJABaThCs B 00beME HE
menee 20 m3/4 Ha 1 e,

Bo3ayiHo-TemioBeIMU 3aBecaMu He00X0IMMO 000pYA0BaTh:

¢ TaMOyphl BXOJIOB /s IIOKyIaTeNlel B MarasuHax TOProsoii miomaaso 150 m?
u 6onee (mas peiHKoB 600 M? M GoJlee) IPU PACUETHOM TEMIIEPAaType HAPYKHOTO BO3IyXa
JUTSL XOJIOHOTO Tiepuoa rogaa MuHyc 15 °C u Huxe (pacueTHbie napamerpsl b);

¢ BOpOTa B pa3rpy304YHbIX MOMELIEHUAX MPOJIOBOJIBCTBEHHBIX MarasuHoOB TOp-
roBoii mwiomanpo 1500 M? ¥ BbIILIE IPU PACUETHOM TEMIIEPATYPE HAPYKHOTO BO3IyXa MHU-
Hyc 15 °C u Huxke (mapametpsl b).

Kynemypho-3penuwnvie yupescoenus

B noMemeHusax KyJbTypHO-3pPEIUIIHBIX YUPEKICHUN TPOCKTUPYIOT CUCTEMBI KOH-
JTUIMOHUPOBAHUS WM MPUTOYHO-BBITSHKHYIO BEHTUJISLIMIO C MEXaHUYECKUM TOOYKIeHU-
EM.

B 3puTenpHBIX 3aj1ax KWHOTEATPOB, KIIyOOB U TEaTPOB, B 30HAX Pa3MEIICHHS 3pUTe-
Jell, mapaMeTphl BO3AyXa JODKHBI OBITh OOECIIEYEHBI CHUCTEMON KOHAWIIMOHUPOBAHUS
BO3/yXa WJIN BEHTUJISILINU.
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[Ipu npuMeHeHnr peuupKyISIUA B CUCTEMaX KOHJIUIIMOHUPOBAHUS BO3/lyXa U BEH-
TUISIUUU JUISL 3PUTENBHBIX 3aJ10B KOJIMYECTBO 0JIaBAEMOr0 HAPY>KHOTO BO3AyXa JOJKHO
cocTaBnaTh He MeHee 20 M3/u Ha 1 yen.

JUIsl MOMENIeHN 3pUTETBCKOrO U KIIyOHOTO KOMIUIEKCOB, TIOMENIEHUI 00CITyK1Ba-
HUS CLEHBI (3CTpajpl), a TAKXKE aJIMHUHUCTPATUBHO-XO35MCTBEHHBIX MTOMEILIECHUN CIIETyEeT
peayCMaTpuBaTh pa3/ieIbHbIE CUCTEMbl KOHAMIIMOHUPOBAHUSA BO3AYyXa WM HMPUTOYHO-
BBITSDKHOW BEHTWJISIIMU. B KMHOTEaTpax ¢ HEMPEephIBHBIM MOKa30M (DPHIEMOB, a TakXKe B
KITy0ax pas3zesieHre MOXKHO HE MPEeAyCMaTpUBATh.

CamocrosiTenbHble (AaBTOHOMHBIE) CHUCTEMbl KOHJUIIMOHUPOBAHUS U MPUTOYHOM
BEHTWISIIUA HEOOXOJIUMO TMPOEKTUPOBATH [IJISl CIEAYIONIMX KOMILJIEKCOB TOMEIIECHMIA:
3pUTENBHBIX 3aJI0B, BECTUOMOMS, (oiie, KyIyapoB, My3es,, THPUCTOPHBIX, CBETOMPOCKIIH-
OHHBIX, 3BYKO-alMNapaTHbIX, CBETOAMNAPATHBIX, KAOWH JUIsl TUKTOpa U MEPEBOIYUKOB, ap-
TUCTUYECKUX YOOPHBIX, PENETUIIMOHHBIX 3aJI0B, TBOPYECKOTO MEPCOHANA U XY/10)KECTBEH-
HOTO PYKOBOJICTBA, MOMEIIICHUI aIMUHUCTPATUBHO-XO3IMCTBEHHBIX, TEXHUUECKOU CBSI3U
Y paJuoOBEIIaHNs, TPOU3BOACTBEHHBIX MacTepckuX. CaMOCTOSTENbHBIE BBITSHKHBIE CUCTE-
MBI JIOJKHBI OBITh TPEAYCMOTPEHBI TAKXKE MJI1 MOMEIICHUM: KypUTEIbHBIX, CaHY3JIOB,
noACOOHBIX Mpu OydeTax, CBETOMPOESKIIMOHHOM, 3ByKOAIapaTHOM, KaOUH JUKTOPOB, XO-
JIOJIMIIBHOM CTaHIIMM, MAaCTEPCKUX, CKIIAZI0B, AKKYMYJIATOPHOM.

BeHTw1MI0 KypuTeIbHOM KOMHATBI U CaHY3JI0B JOITYCKAETCSl OOBbEIUHATh B OJIHY
cucteMy. JI7si TPOEKIIMOHHBIX HEOOXOJIMMO MPOECKTUPOBATH OTCIbHBIC CUCTEMbI KOHIH-
HAOHUPOBAHMS U MPUTOYHO-BBITSKHBIE BEHTUIIALIMOHHBIE CUCTEMBI. K BBITSIKHBIM CHCTE-
MaM 3THX TOMEIIECHUNH MOKHO MPUCOEAWHSTH BBITSDKHBIC KaHAIbl OT CTOWKHU (IKada)
OKOHEYHBIX YCUIIUTENICH, MIePEMOTOYHBIX U KaOUHBI TIEPEBOTUNKA.

B MHOro3anpHBIX KHHOTEATpax OOIIel BMECTUMOCTHIO 3a710B 10 800 MecT ciemyer
peaycMaTpuBaTh OOCTY>KMBaHUE OJHOM CHUCTEMON KOHAMIIMOHWPOBAHUS BO3yXa WA
MPUTOYHON BEHTWJISIIMU HECKOJBKHUX 3PUTEIBHBIX 3JI0B, MPU ITOM HEOOXOIUMO IS
Ka)KJIOTO 3PUTENIBHOTO 3ajla MPOEKTUPOBATh MO PACUETy YCTAHOBKY 30HAJIBHOIO MOJOTpe-
BaTens BO3yXa.

Jist | Il kmumaTudeckux paiioHOB pacxoj BO3AyXa CUCTEMbl KOHIUIIMOHUPOBAHUS
BO3/lyXa U MPUTOYHOM CHCTEMBI ONPENEISIETCS U3 pacyeTa oOecredeHus 3puTeaeil Hop-
MHPYEMBIM KOJIMYECTBOM HaPyKHOTO BO31yXa B XOJOAHBIA nepuon roga — 20 m%/4. Ipu
yCIIOBUM OO€CIeUeHHUsl B 3aJlaX HOPMUPYEMbIX MapaMeTpOB BO3AYIIHOM Cpeibl, cCUCTeMa
KOHJUITMOHUPOBAHUS IOJDKHA OBITH C PEIUPKYJIAINEH BO3AyXa.

[Ipy npoeKkTHpPOBAHUU 3PUTEIBHBIX 3aJI0B KHHOTEATPOB CIEAYET MPEeayCMaTPpUBATh
B TEIUIbIM NEPUOJ r0Ja BO3MOXKHOCTh HOUHOTO NMpPOBETpUBaHUs. JUJIst 3TUX LeNed B HUXK-
HEW 30HE 3aJI0B MPOEKTUPYIOT MPOEMBI, 000PYOBAaHHBIC HEMOJBM)KHBIMU PEIICTKAMH U
YTEIUIEHHBIMU JIBEpLaMH. PaccunThIBaTh IIIOMIAAb KMBOIO CEUEHHS IIPOEMa CJIEeIyeT UC-
XOJsl U3 KOJIMYECTBA MOJaBAaeMOro BO3/lyXa, PaBHOTO MOJyTOpa-ABYKPATHOMY BO3IYXO-
0OMEHY B MOMEIIEHUH 3aja B | 4ac ¢ y4eTOM rpaBUTAIMOHHOTO JABJICHUS. Y TJISATh BO3-
JyX B 3TOM CIy4yae pEKOMEH]IyeTCs Yyepe3 IIaXTy OCHOBHOW CHCTEMbl BEHTWISUU. B BbI-
TSOKHBIX IIaXTax JIJIs TOM e yCTaHABJIMBAIOT YTEIUICHHBIC KJIallaHbl C JUCTAHIIMOHHBIM
ynpasienreM. st 0TBoAa KOHJIeHcaTa Mol IIaXTaMy yCTpauBaroT nogaoHubl. HeoOxoau-
MO TaKXKe MpelycCMaTpuBaTh MEPOINPUATHS, HCKIIOYAOIIME BO3MOXKHOCTh HEOP-
raHU30BaHHOTO MMOCTYIUIEHUSI HAPYKHOTO BO3JYyXa B 3aJIbl UEPE3 BBITSKHBIE IIAXTHI.
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B 3putenbHOM 3aie kiyOa WM Tearpa ¢ rIyOMHHOW KOJOCHHUKOBOM CIEHOW HE00-
XOIUMO o0OecreuynBaTh BEHTHIALMOHHBIA monamnop B pasmepe 10% oObeMa MPUTOYHOTO
BO31lyxa. KonnuecTBo ygansieMoro Bo3ayxa COOTBETCTBEHHO NMpuHUMaeTcs paBHbIM 90 %
MPUTOYHOTO (BKJIIOYAS PEIUPKYIALHIO), u3 HUX 20 % ynansercs yepes CleHY.

B momeneHusIX 10roTOBOYHBIX, MOCUHBIX Oy(dera, CAHUTAPHBIX Y3JI0B, KYpPHUTEIb-
HBIX 1 MaCTEPCKUX HEOOXOAMMO OPraHU30BBIBATh CHCTEMBI BBITSKHONM BEHTHIISILIMM C M€-
XaHUYECKUM TOOYKICHHEM; B CIYXEOHO-XO3SHCTBEHHBIX IMOMEIIECHUAX JIOMYCKaeTCs
peaycMaTpuBaTh BEHTWISALIUIO C €CTECTBEHHBIM MTOOYXKICHUEM.

B akkymynATOpHON C KUCIOTHBIMU aKKyMYJISITOPaMU U B KUCJIOTHOM CIIEyeT Mpo-
EKTUPOBATh BBITSKHYI0 BEHTWISLIUIO CAMOCTOSATENBbHBIM arperaToM BO B3pbIBOOE30Mac-
HOM U aHTUKOPPO3MOHHOM MCIIOJHEHUH C PACIOJIOKEHUEM BBITSKHBIX OTBEPCTUH O]
IOTOJKOM M Ha BbicoTe 0,3 M OT noja. B akkyMyJISITOPHOH CO IIETOYHBIMU aKKYMYJISTO-
paMU BBITSDKHBIE OTBEPCTHSI PACOJIaratoT TOJIBKO IO NMOTOJIKOM. B 3TOM ciydae MOKHO
OpraHU30BbIBATH €CTECTBEHHYIO BEHTHIISILIUIO YEPE3 OTAEIbHBIA BEHTHIISILIMOHHBINA OTCOC.

[Tomenienuss i pa3MelieHus] BEHTUISIHUOHHOTO OO0OpyAOBaHMs, 00OpYyAOBaHUS
CUCTEM KOHIUIMOHHUPOBAHUS BO3AYyXa, KOMIIPECCOPHBIX, XOJOIUIBHBIX YCTAHOBOK HE pe-
KOMEHJIyEeTCsl pacrojiaraTb HENOCPEICTBEHHO 3a OrPaXJAOIIMMHU KOHCTPYKLUSMU 3pH-
TEJIBHOIO 3aJa.

B crenax, pa3aensrommx 3puTeabHbIe 3a1bl MHOTO3AJIBHBIX 3JaHHil, HE TOMYCKaeTCs
YCTPOMCTBO BEHTWIILIMOHHBIX KaHAJIOB M IPOKIAJKa BO3yXOBOJOB Ye€pe3 NOMEIICHHUS
3aJ1a, NMPOEKIUOHHOM M IMEPEMOTOYHOM, €CIM 3TH BO3JYXOBOJbI IPEIHAZHAYAKOTCS IS
JIPYTUX OMEIIECHUH.

B 3puTenpHbIX 3a1ax KMHOTEATpOB BMeCTUMOCThIO 10 800 MecT mojady Bo3gyxa
CJIEIyeT OCYIIECTBIIATh, KaK MPABUJIO, KOMIIAKTHBIMHU CTPYSIMH C MaKCUMAJIbHON CKOpO-
CTBIO, PETJIAMEHTUPYEMOW IOIYCTUMBIM YPOBHEM IIyMa B 3ajle, ¥ HOPMHUPYEMOW IIO-
JIBM)KHOCTBIO BO3yXa B pabodeii 30He.

2.2 Beiomorarte/ibHbIE 3[IaHUSI M IOMEIeHNsI MPOMbIIIIEHHBIX MPeANPUsITHI

Bo BcmoMoraTenpHbBIX 3/1aHHMSX U MOMEIICHUSX MPOMBIIUICHHBIX MPEANPUATHI B
TEIUIbIA MEPUOJ TOJ1a, KaK MPaBUIIO, MPEyCMATPUBAETCS MOAa4a BO31YyXa €CTECTBEHHBIM
MyTEM 4Yepe3 OTKPBIBAIOIIMECS OKHA U JBEepU. MexaHuueckass MPUTOUYHAS BEHTUIISLIUS
MpeayCcMaTPUBAETCS TOJIBKO ISl TTIOMELIEHUM, TJ€ HEeNb3s OPraHU30BaTh €CTECTBEHHYIO
BEHTWIAIUIO (MIPOBETPUBAHKUE), a TAKKE MPU HEOOXOJAMMOCTU CIEIUATBLHON 00paboTKH
Hapy>KHOT'O BO3/lyXa.

B X05101HBII ¥ TIEpEXOAHBIN MEPUOBI FOAA MOAAaYy BO3AyXa C MEXaHUYECKUM I0-
OyXIeHUEM CIIEAyeT MPeAyCMaTPUBATh JIJIsl IOMEIIECHUH, B KOTOPBIX BO3IyXO0OMEH ycTa-
HOBJICH O0Jiee OJHOKPATHOTO B 1 4, a TakyKe JjIsi BO3MEIICHHs BO3[yXa, YAAISIEMOTO U3
JYTIEBBIX, YOOPHBIX W MOMEIICHUI CYIIKH M 00CCTIBIIIMBAHUS OJCKIbI. JIJIsI OCTaIbHBIX
MOMEIIEHUIN TOMYCKaeTCs MPelyCMaTpUBaTh €CTECTBEHHYIO MOAa4y BO3/1yXa.

Jns psaga momenieHud (MaIIMHOMHUCHBIX OIOpPO, KOMUPOBAIHHO-MHOKHUTEIBHBIX
CIY>k0, MpayeyHbIX, XUMYHUCTOK, CTOJIOBBIX, 3JPAaBIYHKTOB, PAJAMOY3JIOB, Tele(POHHBIX
CTaHIIMM, OMOIMOTEK, KHHOAIIAPATHBIX, BHIYUCIUTEILHON TEXHUKH, TOPIOBOTO U OBITO-
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BOTO OOCITyXKMBaHUS, KOHPEPEHI[-3aJI0B U Jp.) PACUCTHYIO TEeMIIEPaTypy BO3AyXa U BO3-
JTyXO00OMEH MPUHUMAIOT 10 cooTBeTcTBYIOIUM CI1.

[Ipu opranusanuu NPUTOYHOW BEHTWJIALMUA B XOJIOJHBIA U MEPEXOAHBIN MEPUOIBI

roJia mojiavy noJorpeToro Bo3ayxa CielyeT NpeyCMaTpUBaTh B BEPXHIOKO 30HY:

4 HCIOCPCACTBCHHO B IOMCIICHUA,

¢ COCpPEJIOTOYEHHO B KOPHUAOP JUIsl MOMEIICHHWH, BO3MyXOOOMEH B KOTOPBIX
YCTAHOBJIEH IO BBITSKKE;

¢ B [OMEUIEHUS rapAepOOHBIX i BO3MEIICHUS BO3AyXa, YAAIIEMOro U3 ay-
IIEBbIX.

B BepxHel yacTu CTEH U MEPETOPOJIOK, PA3ACTAIONINX AYIIEBbIC, MPEITYIICBbIE U
rapepoOHbIe, YCTAaHABIUBAIOTCS JKAIO3UMHBIC PEIICTKH.

B Termuslii nepuop roga B paliloHax ¢ pacuye€THOM TeMIIEPAaTypON HAPYKHOTO BO3ayXa
BoIme 25°C (mapameTpbl A) B MOMEIIEHUSX, TJI€ IIAHUPYETCS MOCTOSTHHOE TpeObIBaHUe
JIIOJIEH, PEKOMEHAYETCSl YCTaHABIMBATh MMOTOJIOYHBIE BEHTHIISITOPHI JIs1 TTOBBIIIEHUS CKO-
poctu BrKeHUs Bo3ayxa 10 0,3-0,5 M/c uin KOHAUIIMOHEPHI CILTUT-CUCTEM.

VY naneHve BO3ayxa M3 BCIOMOTATEIbHBIX 3JaHUA W MOMEUIEHUN MPOMBIILICHHBIX
MPEANPUATUHNA JTOMYCKAETCs KaK C €CTECTBEHHBIM, TaK U C MEXaHUYECKUM MOOYXKICHUEM.

CamocCTOSITENNbHBIE CUCTEMBI BBITSHKHOM BEHTHIISILIUU MPEAYCMATPUBAIOTCSA IS T10-
MelIeHuM: QeNbIIepCKuX U BpauyeOHbIX 3/IpaBIyYHKTOB, TYIIEBBIX, YOOPHBIX, a TAKKE KO-
MAPOBAJILHO-MHOXHUTEIBHBIX CITY>KO U MEPEIICTHBIX, XUMUYECKOW YUCTKH, CYIIKH, 00ec-
NBUIMBAHUS U 00E3BPEKUBAHUS OJACKIbI. Y CTPOWCTBO COBMEUIEHHON BBITSKHON BEHTH-
JISIUUM TOTTYCKAETCs JJIsl JYNMIEBBIX U YOOPHBIX TP TapAepOOHBIX i COBMECTHOTO Xpa-
HEHUSI BCEX BHUJOB OJICKIbI MPU HEMOJHOM IEPEOJCBAHUU PaOOTAIONINX, & TAKKE JJIS
MpEeAAYIIEBBIX C MOJHBIM NMEPEOICBAHUEM YIMYHON U JIOMAIIIHEH OJIeKIbI.

VY nanenue Bo3ayxa U3 rapJepoOHBIX CIIEAyeT OpraHU30BbIBATh Yepe3 NylieBbie. B
ciIy4ae, KOorja BO3lyX000MeH Trap/iepoOHOi MPEBBIIIAET BO3LyXO000MEH AYIIEBOM, BO3IYyX
YAAISAIOT Yepe3 MYIIEBYI0 B YCTAHOBJICHHOM I Hee 00beMe, a pasHUIly — HEmocpe/l-
CTBEHHO W3 TapAepoOHOM. B ocTanpHBIX ciaydyasx BO3AyX YIAJsSIOT HEMOCPEICTBEHHO U3
ITOMEILCHUN.

B rapaepoOHbIX TOMEMICHHSX JIIT COBMECTHOTO XPAHEHHS BCEX BUOB OJICXKbI IPU
HETOJIHOM TIEPEO/IEBaHNK PAOOTAIOIINX, a TAKXKE B MPEAYIIEBHIX C MOJTHBIM MEPeoIeBa-
HUEM Ha 5 Yel. U MeHee MPH OJHOCMEHHOW paboTe B XOJIOAHBIA MEPHOJ JOMYCKACTCS
MPUHUMATh OJIHOKPATHBIM BO3AyXOOOMEH, NpeaycMaTpuBas €CTECTBEHHBIM MPUTOK
Hapy>XHOTO BO3/yXa uepe3 OkHa. B momenieHusx rapaepoOHbIX TP 000CHOBAHUH JIOITYC-
KaeTcsl yCTaHOBKa MIKa(oB JIJIs CYIIKU CHELOAEK bl B Hepabouee BpeMsi, 000pyT0BAHHBIX
BBITSDKHOM BEHTHJIALMEH C €CTECTBEHHBIM MOOyXkaeHHeM B oobeme 10 M%/4 Bo3ayxa or
Kaxjoro mkada.

B rapnepoOHbIX 1151 XpaHEHUsT OACXK/Ibl, B TOMEIICHUSX JIJI1 000TpEBaHMs CKOPOCTh
JBIKEHUS BO3/IyXa B 30HE MpeObIBAHUS JIOJICH HE TOJKHA npeBbimath 0,2 m/c.
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Ilpakmuueckoe 3anamue No3

3.1 [lenTpasnbHbIC KOHAUITMOHEPHI.
3.2 KoHIUIIMOHEPHI CITUT-CUCTEM

3.1 llenTpajibHbIEe KOHAMIHOHEPHI

[{eHTpanbpHBIC CHCTEMBI KOHAUIIMOHUPOBAHUS BO3TyXa MPUMEHSFOTCS:

— 17151 TIOMEIEHUH OO0JIBIIOTO 00beMa ¢ PABHOMEPHO pacIlpeieICHHON BHYTPEHHEH
HaArpy3Koi, HE3HAUNTEIHLHON BHEIIHEW HArpy3Kou (3pUTeNIbHbIC 3aJIbl T€ATPOB, KHHOTEAT-
POB, CIIOPTUBHO-3PEIUIIHBIE COOPYKEHUS, ayAUTOPUHU, TOPTOBBIE 3aJIbl, POU3BOICTBEH-
HbIC MIOMEIIEHUS U T. [1.);

— 1711 TIOMEIIIEHUN OOJBIIIOr0 00beMa ¢ HEPABHOMEPHO PACIpPECIICHHON Harpys-
KOM OTIENBHO JJI KaXKJI0M 30HbI (30HA 3pUTENIEH U KaTKa JIEIOBOTO JBOpIA CIIOPTa, MPO-
U3BOJICTBEHHBIC 11€Xa C HEPAaBHOMEPHO Pa3MEIEHHBIM 00OPY/IOBaHUEM U T.1.), YTO O0Y-
CJIOBJICHO TEXHOJIOTHUECKHM IPOIIECCOM, OOIBIIMMH PacXoJaMHu BO3AyXa U MPOTSKEHHO-
CTBIO BO3JYXOBOJIOB, MUIM KaK OJJHA MHOT'O30HAJIbHASI CHCTEMA,

— 1711 HEOOBINX TMTOMEIICHUH ¢ 0COOBIMHM TPEOOBAHUAMHU K Ka4€CTBY M TOYHOCTH
MO/IIeP KaHMs 3aJJaHHBIX MMapaMeTPOB BO3yXa: TEMIIEpaTypbl, OTHOCUTEIHPHONW BIIAYKHO-
CTH, TIOJIBIYKHOCTH (TIPEIIM3UOHHBIE CUCTEMbI KOHIUIIMOHUPOBAHUS BO3TyXa);

— 711 TIOMEIICHUH C TIOBBIMNICHHBIMU TPEOOBAHUSAMH K YHCTOTE BO3AyXa («IUCTHIC
MOMEIICHHS», B KOTOPBIX BO3YyX000MEH OIpeesieTCs] KaueCTBOM BHYTPEHHETO BO3IyXa,
a He yJaJICHHEM TETUIOThI U3 TIOMEIIECHU );

— 1711 MHOTOKOMHATHBIX 3/IJaHUW B KA4eCTBE OJHOM WJIM HECKOJBKHX CHUCTEM IS
00pabOTKN MEPBUYHOTO BO3yXa B MHOTO30HAIBHBIX CUCTEMAX MPU PA3IMYHOM TETIOBOM
peXKUME OTAETBHBIX MIOMEIEHUN BCIIEICTBUE HEOAMHAKOBOTO PACIIOJIOKEHHS TTOMEIIEHUHN
OTHOCUTEIFHO CTOPOH CBETA, HATMYKS U UHTCHCUBHOCTHU COJTHEYHOU pajaIluu U pa3ind-
HBIX 110 BEJIMYMHE TEIJIO- U BIArOMOCTYIICHUH BHYTPH 3TUX TIOMEIIICHUH.

ba3oBoil MpakTHYECKH I BCEX CHCTEM KOHIWIIMOHWPOBAHHUS BO3AyXa SBIISACTCS
IIEHTPAJIbHAsI CUCTEMa, B KOTOPOH 00pabaThIBaeTCs HAPYKHBIM BO3AYX WU €r0 CMECh C
PELMPKYJIAIMOHHBIM Bo3ayxoM. OOopynoBaHue Ijisi oOpaOOTKM BO3JyXa pa3MENIeHO B
OTIETLHOM TIOMEIICHHH, YacTO YJAJICHHOM OT OOCITYyXMBaeMOro. VICTOYHHMKHU TEIIOTHI,
X0JI0/Ia ¥ BOJIBI, OOIIHE SIS BCEX IEHTPAIBHBIX CUCTEM 3JIaHUS M MECTHBIX arperatros, CO-
eauHeHbl ¢ QyHkImoHanbHbIMU Ojlokamu CKB B cucTtemax Temio-, X0J0/10-, BOJOCHA0-
KeHus. B 1meHTpanpHbIX cucTteMax obserdaercsi 6opp0a ¢ co3aaBaeMbIM IIIyMOM U YIIPO-
aeTcst 00CTy)KUBAaHHE.

[{eHTpanbHBIC CUCTEMBI KOHAMIIMOHUPOBAHUS BO3/yXa MOTYT OBITh C MOCTOSTHHBIM
WM TIEPEMEHHBIM PacXo0JIOM BO31yXa. PerynupoBaHue mapaMeTpoB Bo3ayxa (TeMIepary-
pa, OTHOCUTEJIbHAS BJIAXXHOCThH) B MOMEIIECHUU MPU W3MEHEHUU BHYTPEHHUX M BHEITHUX
BO3JICHCTBUI OCYIIECTBIISIETCS] TTyTeM M3MEHEHHUS KOJIMYECTBA TEIJIOTHI, TTOCTYIAOIICH ¢
MPUTOYHBIM BO3YyXOM B MOMEIICHHUE, a KMECHHO TEMIIEpaTyphl I pacxoja MPUTOYHOTO
BO31IyXa. B cucTteMax ¢ MOCTOSHHBIM PacxoJIOM BO3/yXa B KaUECTBE YITPABJISIONMICTO BO3-
NENUCTBUS BBIOUPAIOT TEMIIEpaTypy MPUTOUHOIO BO3/1yXa, B CUCTEMAax C MEPEMEHHBIM pac-
XOJIOM — pacxoj] BO3JyxXa, a TakKe TeMIlepaTypy MNPUTOYHOTO BO3[ayXa B mocieaHux. B
MOCJIETHUX JIOCTHXKEHUH Pacxojia MPUTOYHOTO BO3AyXa MUHUMAIbHO HEOOXOAMMBIX 3HA-
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YEHUN BO3MOXHO TAKXKE MOCIEAYIOIIEe W3MEHEHUE TEMIIEpaTypbl MPUTOYHOIO BO3ayXa
IPU JaJbHENIIEM CHI)KEHUH HArPY3KH.

[enTpanbuble oaHO30HAIBHBIE CKB ¢ mOCTOSSHHBIM pacxoaoM BO3Ayxa — Tpaiu-
IIMOHHbIE, HanboJIee YacTO HCHOJIb3yeMble CHUCTeMbl. OHU NPUMEHSIOTCS MPAKTUYECKU
JUIS. BCEX TTOMEIIEHUH € MOCTOSIHHO Y MEPEMEHHON HArpy3KOW, 3 HMEHHO B TTOMEIICHUSAX
0onbIIoro oobema (3puTenbHbIC 3ajbl, KOH(EepeHII-3abl, TOPTOBbIE 3aJbl, ayAUTOPUUA U
T.J.) C PABHOMEPHO U HEPABHOMEPHO PACIIPEAECICHHON Harpy3KH MPU BBICOKUX 3HAYEHUSX
OTHOIIEHUSI SIBHOTO KOJIMYECTBA TEIUIOTHI K MOJHOMY (Masias J0Jisi CKPBITOM TETr JIOTHI),
IIPU TEXHOJIOTUYECKOM KOHIMIMOHUPOBAHMM BO3/lyXa, KOI/Aa TEIUIOBAas U BIAXKHOCTHAs
Harpy3Ka 4aille BCero HeM3MEeHHa, HallPUMEp, B «YUCTHIX» MOMEIICHUSX, B TPEIU3UOHHBIX
cucTeMax KOHAUIMOHUPOBAHUS BO3yXa U T.I.

[{eHTpanbHbIE KOHIULIMOHEPHl KOMIIOHYIOTCSI M3 OTHAEJIBHBIX KOHCTPYKTUBHBIX U
(YHKIIMOHATIBHBIX 0J1I0KOB. DYHKIIMOHATIbHBIE OJIOKH CIIyKaT JAJIs peaiu3alii IpOoLEecCoB
00paboTKH, CMEIIEHUsI TOTOKOB, U3MEHEHUS pacxo/ia, epeMelleHnus Bo3ayxa. g qose-
JIEHUSI COCTOSIHUSI HAPY>KHOTO BO3yXa A0 COCTOSIHUSI IPUTOYHOIO BO3/yXa B 3aBUCUMOCTH
OT NEpPHOJa rojia, €ro He0OXOAUMO OYHUCTUTH OT MbUIM, HAarpeTh WM OXJIAAUTh, YBIAXK-
HUTh WIH OCYIIUTh, IPU HEOOXOAUMOCTH CMEUIaTh B ONMPEAEICHHOM COOTHOIIEHHUH C pe-
UUPKYJISILIMOHHBIM BO3JYXOM, PAaCIpEeAeNIUTh MO IBYM HJIM HECKOJIbKUM MOTOKaM, obecre-
YUTh MEPEMELIECHUE 110 CETU BO3AYX0BOI0B. COrjJacHO TEXHOJIOTMYECKON cxeme 00padoT-
KU BO3AyXa LEHTPaJbHbIA KOHIUIUOHEP KOMILIEKTYETC (QYyHKIIMOHAIbHBIMUA TEXHOJIOTHU-
4eCKMMH 0JIoKaMu (BO3IyIIHbIE KJIanaHbl, (GPUIBTPHI, BO3JyXOHAarpeBaTeau, BO3yX00XJia-
JUTENU, TEIJIO0OMEHHUKH [UIsl pEereHepalMy TEeIUIOThl YJalasieMoro BO31yxa, OJIOKU
YBJIQKHEHUS, OJIOKU TEeIoMaccoOOMEHa, BEHTUJISILIMOHHBIE arperaThl, UIyMOTTYIINTEIH)
Y KOHCTPYKTHUBHBIMU OJIOKaMU C OIPEIEeTICHHON MOCIe10BaTEIbHOCTHIO UX YCTAHOBKH.

KoHcTpykTuBHBIE 0JI0KM HEOOXOAMMBI I MOHTa)a, OOCITYKMBaHUS U PEMOHTA
TEXHOJOTMUECKUX OJokoB. [IpM KOMIOHOBKE LEHTPAJBbHOTO KOHJIMIMOHEpPA MX YHCIIO
CTPEMSITCS. YMEHBUIUTh WJIM COBMECTUTH (DYHKIIMOHAJIBHBINA OJIOK C KOHCTPYKTHUBHBIM C
LEIbI0 COKpAILlEHUs Ta0apuTOB YCTAHOBKHU, a TAK)KE 3aHMMAaeMOM 000pYI0BAHUEM CTPOU-
TEJILHOHN TUIOMIAIN.

KOHCTpYKTHUBHBIMH OCOOEHHOCTSMH COBPEMEHHOIO OOOpPYAOBAHMS LIEHTPAIbHBIX
CUCTEM KOHAMIIMOHUPOBAHUS BO3yXa SBIISAIOTCS:

—pa3HooOpa3ue CXxeM KOMIIOHOBKM (ABYXBSAPYCHAas KOMIIOHOBKA C BBITS>KHBIMU
BEHTWJISITOPAMH, C TEIUIOYTHUIM3aTOPAMHU U T.1.);

—CBEJICHHOE K MUHUMYMY KOJMYECTBO KaMmep OOCITyXKUBaHUs, 00beIMHEHUE MPU-
eMHOTO0 0J10Ka 1 0J0Ka PUIBTPOB, PYHKIIMOHATBEHBIE OJIOKH C IBEPIIAMU JIJIsi 0OCITYKUBa-
HUS;

—OTCYTCTBUE MPUCOEIUHUTEIBHOTO OJI0Ka, BMECTO HETO — BEHTHJISITOPHAS CEK-
1us;

—~Ooubi0e pa3zHooOpa3ue OJIOKOB YBIa)KHEHHUS BO3/yXa, MCIIOJIIb30BAHMSI HOBBIX
Croco0OB YBIAXKHEHUsI BO3Ayxa (YJIbTPa3BYKOBBIE YBIAKHHUTENIU, COBpEeMEHHbIE (PopcCy-
HOYHBIE KaMepbl OPOLLIEHU);

—HCIOJIb30BaHUE BO3IYXO0OXJIATUTENECH MPsIMOT0 HCMapeHus (MCHapuTeslb XOJ0-
JUIBHOW MAILIMHBI);

—B 11eJIOM 00Jiee KOMITAaKTHbIE YCTAaHOBKU;



21

—MOHOOJIOYHOE WCIOJHEHUE TUIOBBIX CXEM KOMIIOHOBKH C €IMHBIM KOPIYCOM U
MaHesIMH, YTO CHUYKAET BEC arperara, ynpoumaeT MOHTaX, YMEHbIIAET MOTEPH TEIUIOTHI,
X0JI0J1a, TOBBIIIAET TEPMETUYHOCTh YCTAHOBKH.

[lenTpanbHble KOHAUIIMOHEPHI BBHIMOJIHAIOT B KOPITYCE C HECYIIUM KapKacoM W Ta-
HesaMu. Kopimyc H3roToBIeH U3 MSATUTPAHHBIX MITAMITOBAHHBIX aTFOMHHUEBBIX TPOQUIICH,
COEAUHSAEMBIX C MOMOIIBIO YIJIOBBIX COEIUHUTEIBHBIX 3JIEMEHTOB, OTJIUTBHIX W3 AIOMU-
HUS, YTO OMNpPEIEIseT KOPPO3ZHUOHHYIO CTOMKOCTh KOHCTpPYKIMHU. [laHenu Tuma ciHaBUY
MMEIOT TONIIMHY OT 25 10 50 MM B 3aBUCMMOCTH OT BapHaHTa UCIOJHEHHS U BUAA TEIJIO-
M30JLIMOHHOTO Marepuana. [Ianenb COCTOUT U3 IBYX METAINIMYECKUX JILCTOB, MEXKIY KO-
TOPBIMH PA3MEIIAETCS YTEIUIUTENb.

JIUCTBI MOTYT OBITH U3TOTOBJICHBI U3 PA3IMYHBIX MATEPHAJIOB:

—OIIMHKOBAHHOM cTalv (CTaHAAPTHOE UCTIONHEHHUE JJI1 BHYTPEHHUX JIUCTOB);

—OIIMHKOBAaHHOM CTaju C TMOJUMEPHBIM IOKPBITUEM (CTaHAAPTHOE HCIIOJIHEHUE
JUIs. HAPY>KHBIX JIUCTOB), B LEHTpalbHbIX KoHauiMoHepax HC 1BeT MOKpHITUS CBETIIO-
cepsiii RAL 9002;

—aJIOMHHHEBOTO ciuiaBa (peraluman) (s BHyTpeHHEro W Hapy>KHOTO JIUCTA Tia-
HEJn);

—Heprkaseronieil cranm Mapku A 304 (11 BHyTpEHHUX U HAPYKHBIX JTUCTOB).

Tennon3omsaiust MOXeT ObITh U3 HETOPIOUUX MaTepHaIOB: BCIIEHEHHOT'O TTEHOIOIH-
ypetana (crangaptHoe ucnonnenue i1 HC) unm muHepaibHOM Bata.

Tennon30asUUOHHBINA CIIOW MaHENEel COHABUY OJHOBPEMEHHO SIBIISIETCS W 3BYKO-
W30JLMOHHBIM ciioeM. llormonienue ypoBHSI 3BYKOBOM MOIIIHOCTH MaHEISIMH KOpIyca C
TOJIIIMHOMN U30JIAIIMKA U3 BCIICHEHHOTO MEeHomoMnypeTaHa 0 = 46 MM MO OKTaBHBIM MOJIO-
cam.

Kpemienne nanenei oCymecTBIsETCS C TOMOIIBIO CAMOLIEHTPUPYIOIINXCSI BUHTOB
Y HEMJIOHOBOM BTYJIKH JJIsl 0OCCIIeUeHNs MaKCUMaIbHOM 3aTsSHKKM BUHTA 0e3 nedopmaruu
naHeneil. YToObl HEe MONMYCTUTh YT€UKH M TOJICOCHI BO3yXa, UCIOJIb3YETCS pE3NHOBas
MPOKJIAJIKa MEX]y MaHENbIO U KapPKACOM.

Pama u3roraBnuBaeTcsi W3 IIBEJUIEPA, COCIUHSIEMOrO ATIOMUHUEBBIMU YIOJKAMH,
MMEET OTBEPCTHUS JJIsl YI0OHOro MmojbeMa W mepemenieHust 0ioka. J[ia Kakaou CeKiuu
LEHTPAIBHOTO KOHJAUIIMOHEPA CBOSI paMma, BbICOTa OCHOBaHUs coctasiser 100 MM st Tu-
nopasmepoB HC 013 -HC 300,140 mm — st TunopasmepoB HC 360 -HC 720, nns 61o-
KOB YBJIQ)KHEHUSI OPOCUTEIBHBIX KaMep U COTOBBIX YBJIXKHUTEIEH, UMEIOIIUX TMOJIJIOH,
BbICOTa paMbl — 380 MM.

MakcumainbHas Temneparypa nepemeniaeMoro Bosayxa 80°C, 4To cBS3aHO € 10J-
TOBEYHOCTHIO pabOThl TAKMX 3JIEMEHTOB KaK MOAMIMITHUKN BEHTUJISITOPOB, KIMHOBHIHBIE
pPEMHU, BO3IYIIHBIC (PUIBTPHI, YIUIOTHSAIOMIUE MPOKIAIKU U T. A. [Ipu Temneparype BbIlie
40°C crenyeT IpUMEHATH 3JIEKTPOJBUTaTENId BEHTUISTOPOB C YCUJIEHHON TEIJIOBOM M30-
JISILUEN.

[{eHTpanbHBIA KOHAUIIMOHEP MOKET MOCTABISATHCS OTACIbHBIMU (DYHKIIMOHATBHBI-
MU U KOHCTPYKTHUBHBIMHM CEKIMSIMH WM KaK MOHOOJIOK, YTO YJEIUIEBIISICT YCTaHOBKY,
YMEHBIIAET BEC M radapuThl U yrpoiaer MoHTax. OJIHaKO CyIIECTBYeT OrpaHUYEHUE Ha
JUIMHY YCTaHOBKHU, KOTOPOE 3aBUCHUT OT THMopa3Mmepa (00braHo He 60s1ee 3000 mm).



22

LleHTpanbHble KOHIULIHUOHEPHI U3TOTABIMBAIOTCS B CIACAYIOMIMX BapHAHTAX HCIIOJI-
HEHUS:

— 111 yCTAaHOBKY BHYTPH 3aHUS;

— 17151 yCTAHOBKHU CHAPYXU 3[aHUS;

—TUTMEHUYECKOM, JIJIS I€UEOHBIX YUPEKICHUN U «UUCTHIX» MOMEIIEHUN.

[Ipu ycTaHOBKE LEHTPAIBHOIO KOHAWIIMOHEPA BHYTPH 3/1aHHSI MTAHETU KOpITyca W3-
TOTaBIUBAIOT U3 OIIMHKOBAHHOM cTanu. [{nsg ¢apmareBTHUeCKOl, 3IeKTPOHHOM, TUIIEBON
Y XMMUYECKOHN IIPOMBIIUICHHOCTH IIPEAYCMOTPEHO CIIEHHUAIBHOE UCIIOJHEHUE C ITAHEISIMA
U3 HepKaBerolen cTtau. [Ipy ycTaHOBKE CHapyKH 3/1aHUs NIPEAYCMOTPEH JOMNOJHUTENb-
HBIl HaBeC CBEPXYy W IOJJIOH CHU3Y W3 alroMHUHMS. 1Ipy MOHTaxke ycTaHOBKa JOJDKHA
HaXOJUTBhCA HA BBICOTE CPEAHECTATUCTHYECKOTO YPOBHS CHETOBOIO ITOKPOBA MUl JAHHOU
MECTHOCTH, HEOOXO/IUM CIEeLHMaIbHBIA TETION30JMpPOBaHHbIN pyHAamMeHT. CoeMHUTENb-
HBIE 3JIEKTPUUECKUE Kabelu pa3MellatoTcsl Ha JHe ycTaHOBKU. [Ipu HapyKHOW yCTaHOBKE
TpyOONPOBOABI TEIIO-XOJIOIOCHAOKEHHUSI U CUCTEMbl YTUJIU3ALMHA TEIUIOTHI C MPOMEXY-
TOYHBIM TEIUIOHOCHUTEJIEM MOTYT pa3MEIIAaThCsl BHYTPH YCTAaHOBKH, 3a00pHOE M BBIMYCK-
HOE OTBEPCTHE JOJDKHBI OBITh 3allMILEHbI CIIEHUATIbHBIMU CETKAMH OT NTUL. B mieHTpasib-
HBIX KOHJIUIMOHEPAX MPHU T'MTMEHUYECKOM MCIIOJIHEHUH OTIEIbHBIE 3JI€MEHThl — BEHTH-
JSITOPBI, BO3/TyXOHArpeBaTellb, BO3AYX00XIaJUTENb C IOJJJOHOM U CENapaTopoM, KacCeThbl
bunpTpa k1acca G3 u G4, MIyMOTTYIIUTEIM — MOTYT OBITh U3BJICYEHBI TI0 CTICIIHATBHBIM
HANPaBIISIOIUM U3 HEpXKAaBEIOUIEH cTai. ITO HEOOXOJUMO ISl IPOBEACHUS IEPUOANYE-
CKM TOJIHOM Je3nH(EKIMH BHYTPEHHEH NOBEpXHOCTH Kopryca. KapmanHble (UIBTpHI
kiacca oT G5 1o G9 ycTaHOBIIEHBI B CTallMOHAPHBIE pamMbl KOPIIyca, UX OTCOSAUHSIIOT OT
pambl U U3BJIEKAIOT nepen Ae3uH@pekuuei. [InacTunbl myMoriymurene JonoJIHUTEIbHO
3alUIIEHB] TOJUATUICHOBOM TuIeHKON. CrienuanbHO OT(POPMOBAHHOE MPSMOE U TIIaJIKOE
JHUILE W3 HEp)KaBeIolIeW cTaiu 00ecleyuBaeT MPOCTYI0 OYMCTKY M CTOK UYHCTAIIMX U
Ne3uH(EKIIMOHHBIX CPEICTB B 7KeJI00 M3 HEPHKABEIOLIETO JIUCTA, IPUKPEIIJICHHBIA Ha CTO-
poHe 0o0CIyXKMBaHUs MO Bced ainuHe Oyioka. JIBepia Ha cTopoHe OOCTyKMBAaHUS UMEET
JUIMHY OJloKa. BHyTpeHHHE CTEHKH 3JIEMEHTOB KOpIyca, KOPIYC BEHTUIISATOPA, IIIyMOTITY-
HIUTENN JOMOJHUTEIBHO OKpAaIllEeHbl KPacKod, YCTOMYMBOM K cCpeAcTBaM Je3UH(EKIIHH,
WIM M3TOTOBJICHBI U3 HepxkaBerllen ctanu. [IpucoeguHuTenbHble TPYOOIIPOBOIBI HAXO-
JATCS BHYTPU KOHAMIIMOHEpA, KaIlI€yJOBUTEIM CBOOOIHO W3BJIEKAIOTCS, BO3AYLIHBIC
kiamanbl repmeTryHbl 1o DIN 1946/4.

3.2 KoHguiuoHepbl CIJIMT-CUCTEM

JIJst KOHAUITMOHUPOBAHUS BO3yXa B KUJIBIX U OOIIECTBEHHBIX (Hampumep, B oduc-
HBIX) TOMEIIEeHUsIX HanOoubiee mpumeHeHue mnonyunnu CKB co crumrt-cucremamu.

HasBanne «CIIMT-cHCTEMay MPOMCXOANT OT aHriuiickoro Split — pacmemnsts, pas-
nensath. CucreMa paszericHa Ha JIBa OJI0Ka — gHympenHuil U gHewHull. BHenHui 610K, T/1e
YCTaHOBJICH KOMITPECCOP, UMEET IOBBIIICHHBIA YPOBEHb ITyMa. DTOT OJIOK BBIHOCHUTCS
HapyXXy ¥ yCTaHABJIMBACTCS HA CTCHE 3JIaHWs, HA KPBIIIE, YepJake, B MOJICOOHOM TOMeE-
IIIEHUX WM Ha OaJIKOHE.
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BuyTpenHuii 010K, yCTaHAaBIMBAETCS HETIOCPEICTBEHHO B KOHIULMOHUPYEMOM TIO-
MEIICHUH M OCYIIECTBIISICT OXJIAXICHHE, a TaKKE CO3/1aeT HEOOXOAUMYIO MOJIBUKHOCTh
OXJIAKIEHHOTO BO3/TyXa BHYTPU TOMEIICHHS.

W B Hapy»XHOM, ¥ BO BHYTPEHHEM OJIOKE UMEIOTCSI TEIUIOOOMEHHUKN M BEHTUJISITO-
pbl. B HapyXxHOM OJIOKE€ KpOME TOrO YCTAaHOBJIEH KOMIIPECCOP U TEPMOPETYIUPYIOIIUI
BeHTWIb (TPB).

[TpuHIMI AEHCTBUS CIUTUT-CUCTEMBI OCHOBAH Ha MCIIOJIB30BAHUM CIEIYIOIINX Tep-
MOJMHAMHYECKUX MPOLIECCOB: MPU UCTIAPEHUH JIt00ast )KUIKOCTh MOTJIOMIAET TEII0, a MpU
KOHJICHCAIIMU Tapa — TEIUIO BBIJEISICTCS; IPU CKAaTHH T'a3a OH HarpeBaeTcs, a Mpy paciiu-
PEHUU — €T0 TeMIepaTypa CHUXKACTCS.

Konnguumonep npencrapiser co00il 3aMKHYTBI TeépMETUYECKH KOHTYD, BHYTPH KO-
TOPOTO ABMXKETCA XJajareHT. Vcnapssck B OJHOM TEIJIOOOMEHHUKE (MCIapUTEIIE) OH IO-
IJIOIAET TEII0, & KOHIEHCUPYSCH B APYTOM (KOHJEHCATOPE) OH BBIAEISAET TEILIO.

["a3000pa3ubIil xnagareHT (GpeoH) U3 ucnaputeis (BO BHyTpeHHEM OJoke) npu P =
3-5 art, t = 10-20 °C moctynaeT B Kommpeccop (BO BHEIIHEM OJIOKE), TJIe OH CKUMACTCS 10
P =15-20 at u npu sTom HarpeBaetcs A0 t = 70-90 °C, mocne dyero HampaBisieTcsl B KOH-
JIeHCAaTOP, KOTOPBI 001yBaeTCs C TOMOIIbIO BEHTHIIATOPA BO BHEITHEM OJIOKE HApy>KHBIM
BO3/[yXOM, UMEIOIIIUM TeMIlepaTypy Huxe (ppeoHna.

[Tpu oxnaxnenuu gppeoH octeiBaet a0 t =ty +10-20 °C u kongencupyercs. [locne
TPB naBnenue dpeona cHmxkaercs 7o P = 3-5 aT py 3TOM OH YacTU4YHO ucnapsercs. ['a-
30-KUJKas CMECh MOCTYIAET B UCMIAPUTENIb BHYTPEHHETO OJI0Ka, T/I€ UCHapsisiCh OXJIaxaa-
ercs a0 t< ty BcieACcTBHE Yero BOCIIPUHUMAET TEIJI0 BHYTPEHHETO BO3/1yXa, KOTOPHIM 00-
JTyBA€TCSl UCTIAPUTENH C MIOMOIIBIO BEHTWISATOPA BO BHYTPEHHEM OJIOKE U HANPABJISAECTCS B
komnpeccop. CIUT MOXeT paboTaTh U B PeKMME HarpeBa BHYTPEHHETO BO3/1yXa.

Pexxum HarpeBa oCylIeCTBIISIETCS TyTEM U3MEHEHUS ABUXEHUS peoHa B 00paTHOM
HampaBieHuu. [Ipu 3ToM pexrMe KOHACHCATOp W MCHApUTEIh MEHSIIOTCS POJISIMH, B
Hapy)XHOM Oyioke (ppeoH mcmapsieTcs, OXJIaxaaercs Huxe ty , TOITOMY BOCHPHUHHUMAET
TEIUIO HApy)KHOTO BO37ayxa. TakuMm 0o0pa3oM, KOHAWIMOHEP paboTaeT KaK «TerIOBOU
HAcoC». ITOT PEXKUM I1eJeco00pa3Ho NpUMEHSTh npu t; > 5 °C.

Tak kak B KOHIWUITMOHEPE XOJIOJ U TEIUIO HE MPOU3BOIATCS, a MPOUCXOAUT MEPEHOC
TeIUTa, TO BbIaya TeIUla WM X0JjoJa MpuUMEpHO B 3 pas3a Oosblie, yeM moTpebisemast
CIUTMUTOM DJIEKTPOIHEPTHSI.
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Ilpakmuueckoe 3anamue No4

4.1 KanayibHbIE€ KOHIUIIUMOHEPHI
4.2 KoHAUIIMOHEPHI CIUTUT-CUCTEM C TPUTOUYHOU BEHTUIISLIUEH

IMpeun3uoHHbIC KOHAMIUOHEPHI
4.1 KananbHble KOHAMINOHEPBI

KananbHble KOHIUIIMOHEPHI MIPEeIHA3HAYCHBI, KaK MPaBUIiIO, Ui KOHAUIIMOHUPOBA-
HUSI HECKOJIBKUX MTOMEIICHUI OJJTHOBPEMEHHO.

KananbHblli KOHIUIMOHED, MPEXKIE BCET0, PACCUUTAH HA PabOTy B PEXHUME peLup-
KYJISILMHM, U B TAKOM KadyecTBe OH Ooiiee OJM30K K KOHIUIMOHEPAM CIUIMT-CUCTEM, pac-
CMOTPEHHBIM B pazjene 3.2.

OCHOBHOE OTIMYHE 3aKIFOYAETCA B TOM, YTO BHYTPEHHUE OJIOKHA KaHAIbHBIX KOH/IU-
MOHEPOB YCTAHABIMBAIOTCA 32 MOJLIMBHBIM MOTOJIKOM, & BO3AYX 3a0MpaeTcsd U pa3iacT-
Cs1 BO3IyXOBOZaMH 110 KOHJIULIHOHUPYEMBIM ITOMEIICHHSIM.

BHyTpeHHui 650K KaHaJIbHOTO KOHIUIIMOHEpa UMEET 0ojee MPOCTYyH0 KOHCTPYK-
IIUIO0, TaK KaK K HEMY HE MpeAbsABIIsAeTC TpeOOBaHUM n3aiiHa B OTIMYMUE OT KOHIUIIUOHE-
POB CIUIMT-CHCTEM.

Boznyx 3abupaetcs u3 noMenieHus yepes 3a00pHyI0 PelIeTKy, MPOXOIUT BHYTPEH-
HUIl OJIOK U CHUCTEMOI BO31YyXOBOJIOB CHOBA MOJAETCS B IMOMEILIEHUS Yepe3 paclpeein-
TEJIbHBIE PELIETKH.

biiok nmeer 60see MOLIHBIN BEHTHIATOP, MO3BOJISIOMINNA MTPEOI0TETh COIPOTUBIIE-
HUE PACTIPEACITUTENBHBIX BO3TyXOBOJIOB U PEIIETOK.

KananbHblli KOHIULIUOHED, TaKXKE KaK U OOBIYHBIA KOHJIULMOHEDP CIUIUT-CUCTEMBI,
COCTOUT U3 JIBYX OJIOKOB — KOMIIPECCOPHO-KOHJEHCATOPHOTO (HapyKHOro OJI0OKa) U HC-
MapUTEILHOTO (BHYTPEHHETO 0JIOKA).

HomenknaTypHblii paa TaKHX KOHIUIIMOHEPOB o TEII0-
XOJIOZIOITPOU3BOAUTEIIBHOCTH HE NIPEBBIILIAET, KaK IpaBuio, 17 kBT.

KaHnanpHbIi KOHIUIIMOHEP PACCYUTAH B OCHOBHOM Ha pabOTy TOJBKO Ha PELIMPKY-
JISIUIO U HE BCETJla MOXKET MOJaBaTh B IOMEUICHUE CBEKUI BO314yX. JTO BBI3BAHO TEM, YTO
TeMIepaTypa MOJaBaeMOro B pabouyro 30HY Bozayxa coryacHo Tpeboanusm CII ne
noiokHa ObITh HIKE 14-16°C. TlosTOMY Ipy MEHBIINX TEMIIEpAaTypax Hapy>KHOTO BO3yXa
HE0OX0IMMO 00513aTeTFHO TOIOTPEBATh 3a0MPAEMBI C YIHUIIBI BO3AYX, JaKe MPH padoTe
CUCTEMBI B PEKUME OXJIAXKICHHUS.

[TogorpeB cBexero Bo3ayxa B MPOXJIATHOE BPEMS TOAa MOXKET 00eCreunBaThCs MpH-
MEHEHUEM MOjieliell KOHAMIIMOHEPOB C TEIIOBBIM HacocoM. OJIHAKO B XOJOJHOE BpeMs
rojia py TEMIIEPATYpPE HAPYKHOTO Bo3ayxa Hxke MUHYC 10-15 °C temnonpons3BoauTeb-
HOCTH KOHJUIIMOHEpPA CTAHOBUTCS HEIOCTATOYHO.

Jlist obecnieueHust KpyTJIOroJIMYHOM MOJa4yu CBEKETo BO3/AyXa B JIOMOJHEHHE K Ka-
HaJIbHOMY KOHJIULIMOHEPY HEOOXOAMMO YCTAHABIMBATH CHEIUATbHBIEC JIEKTPUUECKUE WU
BOJISIHbIE HarpeBaTesy, 00eCreunBalole He0OXOAUMbIN MOAOTPEB MOJaBAEMOT0 BO3IyXa
B IPOXJIAJHOE BPEMs rojAa, WU MPUMEHATHh OTACNIbHBIE MPUTOYHBIE BEHTUJISILUOHHBIC
YCTAaHOBKHU CO BCTPOEHHBIMHU HarpeBaTEISIMU.
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JIOTIOTHUTENIBHBIE JIEKTPOHATPEBATENN WIN ITPUTOYHBIE YCTAHOBKH JTOJKHBI UMETH
CBOIO CHCTEMY aBTOMAaTHKHU. [lo3TomMy B ciydae HEOOXOJUMOCTH KPYTJIOTOJUYHOIO HC-
M0JIb30BAaHUS KaHAJIbHOTO KOHAMIIMOHEPA C MOAAaYell CBEKEro BO3/lyXa HEOOXOAMMO pa3pa-
0aThIBaTh MHAMBUAYAIbHYIO CUCTEMY YIPABICHUS HArpeBaTeNIEM WM CTABUTH JOMOIHH-
TEJNbHBIM IMyJIBT YIPABJICHUS MPUTOYHON yCTaHOBKOM. B 00oMX ciy4asx 3TO HNPUBOJIUT K
YCIIOKHEHHUIO M yOPOKAHUIO TPOEKTa U JOMOJHUTEIbHBIM HEYZOOCTBAM IOJIb30BaTEIIs,
BBIHYKJICHHOTO «pab0TaTh» IBYyMs MyJIbTaMU.

B BOIOBO3IYIIHBIX CUCTEMAaxX B KOHAMIIMOHUPYEMOE IIOMEIIEHNE BBOAUTCS BO3YX,
00paOoTaHHBIN B LIEHTPAJIbHOM KOHJIMLIMOHEpE, U BOJA, HECyllas TEIuIo Wiu xonoAd. B
OTEYECTBECHHONW IPAKTUKE 3TH CHCTEMBI HA3bIBAIOTCS MECTHO-LEHTpaJIbHbIE. Bo3nyx,
Ha3bIBa€MbIi TIEPBUYHBIM, U BOJIa 00padaThIBAIOTCS B LIEHTPAJIbHBIX YCTAHOBKAX, a 3aTEM
[0 CHUCTEME BO3yXOBOJOB M TPyOOIPOBOIOB MOIAIOTCS BO BCE NMOMEIIECHUS 3/1aHus. Boga
UCITOJIB3YETCSl JUIsSl OXJIAXKICHMS NI HarpeBaHusl BTOPUYHOTO (PEUUPKYJISIIIMOHHOIO) BO3-
JyXa MOMENIEHUs] B TEIJIOOOMEHHMKAaX MECTHBIX arperaTtoB. BomoBO3IyIIHBIE CHCTEMBI
MIPUMEHSIIOTCS T IOMEIIEHUN CO 3HAYUTEIbHBIMU SIBHBIMU TEIUIOBBIACICHUSAMH, TAE HE
TpeOyeTCsl KECTKOE MOAJIEP>KaHUE 3aJJaHHOTO 3HAYEHUsI OTHOCUTEIbHON BIAXXHOCTU BO3-
yXa. DT CHCTEMBI XOPOILIO ce0sl 3apEKOMEHI0BAIM 3a PYyOeKOM B OPUCHBIX 3JaHUSX,
OOJBHUIIAX, TOCTUHUIIAX, MIKOJAX, XKWIbIX 3JaHHUSX, HUCCIEI0BATEIbCKUX J1A0OPATOPHUSIX.
OHH MOTYT IPUMEHATHCS B MHOTO30HAJIBHBIX ITPOU3BOJICTBEHHBIX MOMEMIEHUSAX TOYHOTO
MAaIIMHOCTPOECHUS, PAIUOTEXHUUECKOH, (papMalieBTUYECKON, MUILEBOM MPOMBIIITIEHHOCTH
U T.0. B mocnegnue roapl moyiydwsiv IUpokoe pacrpoctpanenue B Poccun. B BogoBo3-
NYIIHBIX CUCTEMAaxX B KayeCTBE MECTHBIX arperaTroB, YCTAHABIMBAEMBIX B IOMEIICHUM,
IPUMEHSIOT KEKIHOHHBIE, BEHTWIATOPHBIE JOBOJYMKH, HAIOJIBHBIE KOHBEKTOPHI U
OXJIAKJAIOIINE TTaHENH.

OCOOeHHOCTBIO MPOEKTHPOBaHUs BOoBO3NyIIHBIX CKB sBisiercs HeoOXoaumMocThb
ONpe/IeNICHUs TEXHOJIOrnYeckux Harpy3ok Ha CKB pa3nenbHO 11 HEeHTpaabHOM CUCTEMBI
u MecTHbIX arperatoB. Kokopun O. f. npeayaraet paznensTh oOume U30bITKU WU HEJO-
CTaTKH TEIUIOTHI B IOMEIIEHUH Ha OTJEIbHBIC IOJIM WIIA COCTABIISIOIINE C TEM, UTOOBI OA-
Ha J10JI1 aCCUMHJINPOBAJIACH COOTBETCTBEHHO B amnmaparax HEHTPAJIBHOW CUCTEMBL, a Ipy-
ras — MECTHBIMM arperataMu. JlJIsi HCKIIOUEHHsI IIepepacxoaa X0J04a U TEIUIOTHl B paH-
HEl OTEUECTBEHHOM JHMTEpaType Mo MecTHo-LeHTpadbHbiM CKB Obl10 pekoMeHI0BaHo,
yTOOBI IIEHTpabHas cucTeMa accumminpoBana 30-40% ot olmero KojauyecTBa U30bITOU-
HOW TeIJIOTHl B MOMEIIEHUH, a MecTHas cuctema — 60 70%. B mocnegnux paborax
[29,30] myist mOTJIONIEHUsI MOCTOSIHHBIX TEIUIONPUTOKOB (JIFOAM, OPITEXHUKA) NI Tpax-
JAHCKUX 3[IaHUI PEKOMEHAYIOT B pabouee BpeMsl UCIOJIb30BaTh BO3AYX, OXJIAKIAEMbIN B
neHTpayibHbIX anmnaparax CKB, a 0TBoJl nepeMeHHbBIX TEIJIONPUTOKOB (COHEYHAs pajna-
111, TOTOK 32 CUET TEIIONEPENaul Yepe3 HapyKHbIE OTPaXKICHHSI) OCYILECTBISATh MECT-
HbIMU arperataMy. Ha oCHOBE 3TOro pasaesieHus MPEIOKEHO ONpPENEATh HArpy3Ku IO
XOJIOAY W TEIUIOTE Ha LEHTPAJIbHYI0 CUCTEMY M MECTHbIE arperarel. bosjee npaBwIbHBIN
yTh — OMNPEJEICHUE TEXHOJIOTMUYECKUX HArPy30K OJJHOBPEMEHHO C BEIOOPOM TEXHOJIOTH-
YEeCKOW CXeMbI 00pabOTKH BO3/IyXa B XOJ€ MOCTPOCHUS Ha | - d guarpamme ¢ y4eToM KOH-
KPETHBIX TEXHUYECKUX XaPAKTEPUCTUK YCTAHABIMBAEMbIX MECTHBIX arperaros [8].

B 3aBucumocTu OT pemiaeMbIX 3ahad, OCOOCHHOCTEM OOBEKTa M IPUMEHSEMBIX
MECTHBIX arperaToB MOKHO BBIIEINUTb BO3MOJKHBIE CXEMBI, ONPEACIAIOIIME MOCIeA0Ba-
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TEIBHOCTH 00pa0OTKHU BO3AyXa BO BcexX aneMeHTax BojgoBo3aymHoi CKB. Ilpu ucnons3o-
BaHWU B KaueCTBE MECTHBIX arperaroB BEHTHJIATOPHBIX TOBOJYMKOB ((PIHKOMUIIOB) TAaKUX
CXEM TpHU:

a)  C HE3aBHCHMOW 00pabOTKON pPEeHHMPKYIAIMOHHOTO BO3Ayxa B (DIHKOIUIE U
HapYy’>KHOTO BO3[lyXa B LIEHTPAJIbHOM KOHIHUIIMOHEPE;

0) ¢ mpeABapUTENbHBIM CMEIICHHEM Hapy>KHOTO HEOOpaOOTaHHOTO BO3AyXa C
PEIUPKYJIAIMOHHBIM B (P3HKOIIE, a 3aTeM ero oOpabOTKOW — HarpeBaHWEM WJIM OXJia-
KJICHUEM;

B)  C NIPEABAPUTEIBHBIM CMELIEHHEM OOpabOTaHHOIO B LIEHTPAIbHOM KOHIUIHO-
HEpe HAPYXHOTO BO3/yXa C PELMPKYJIILMOHHBIM B (DIHKOIIIE, a 3aTeM ero o0paboTKOM —
HarpeBaHUEM WU OXJIaKIACHUEM.

B cxeme a) B TemiooOMeHHUKE (PIHKONHIA OXJIaXAACTCd PEUUPKYIISALUOHHBIN
(BHYTpEHHHMI) BO3yX, NOCTYNAIOIINNA B MOMEIIEHNE HE3aBUCUMO OT MOTOKAa 00paboTaH-
HOTO B IEHTPAJIbHOM KOHJIUIIMOHEPE HAPYKHOTO Bo3Ayxa. [IpuTOUHBI BO3/IyX B pazMmepe
MUHUMAJIBHOTO PAacX0/a HApYKHOTO BO3JlyXa 00pabaThIBAETCS B LIEHTPAILHOM KOHAMIIM-
OHEpE U MOCTyNaeT B MOMEUIEHUS Yepe3 Bo3nyxopacnpenenurend. CMenieHue IByX MoTo-
KOB MPOMCXOAUT HEMOCPEACTBEHHO B CAMOM IOMeEIIeHnU. B cxemax oOpaboTku Bo3myxa
0) 1 B) MepBOHAYAIBHO MPOUCXOAUT CMELIEHUE JABYX MOTOKOB HAPYKHOIO U PELUUPKYIIS-
LMOHHOTO BO3JyXa B CMECHUTEJIbHON Kamepe (P3HKoMIa, a 3aTeM — OXJIAXACHHUE WU
HarpeBaHUe CMECH B TEII00OMEeHHUKE. [Ipu 3TOM B cxeme B) Hapy>KHBIM BO31yX MPOXOAUT
COOTBETCTBYIOIYIO 00pabOTKy B LIECHTPAJIbHOM KOH/IULIMOHEPE.

4.2 KoHauumuoHepbl CIIMT-CUCTEM C IPUTOYHON BEHTHIISIIIMEH

bornee mMMPOKUMH BO3MOKHOCTSIMH M NPEUMYIIECTBAMH 00JI1aJal0T KOHIUIIHAO-
HePbI «CIUIUT-CUCTEMbI C IPUTOYHOI BeHTHISAAIIACID).

KoHuumoHeps! CIIMT-CUCTEMBI ¢ MPUTOYHOM BEHTHIISIITUEN MO3BOISIOT 3 (PEeKTUB-
HO pelniaTh OJIHOBPEMEHHO 3a/J1a4¥ BEHTWISIIIMK ¥ KOHJAUITMOHUPOBAHUS TTOMEIIEHUS B Te-
YEHHE BCETO roja.

KoHaunoHepsl CIUIUT-CUCTEMBI C TPUTOYHOW BEHTUJISLIMEH KOMILICKTYHOTCS
MITATHBIMU DJICKTPUYECKUMU HWJIM BOJASHBIMU HArpeBaTeNisIMU C HIMPOKUM JHANa30HOM
MortHOCTH (0T 4,5 110 24 xkBT). B 3aBUCHMOCTH OT MOIITHOCTH BHYTpPEHHEro 0J0Ka Harpe-
BaTeNU BBIMOJIHSIIOTCA JHOO OTACIBHON CEKIuel, TuO0 BCTPAaMBaIOTCS BO BHYTPECHHHM
OJIOK.

KonauunoHepsl TakKe YKOMIUIEKTOBAHBI €IMHOM CHCTEMOW AaBTOMATHUKH, YIIPAB-
JsoIeld paboTON KOHIUITMOHEPA M 00ECIIEYMBAIOIICH €ro KOHTPOJb U TJIaBHOE PeryJiv-
pOBaHME MOITHOCTH HarpeBaTeseH.

VYmpaBnenue paboTol KOHIUIMOHEpa (BKIIIOYAs HArpeBaTEd) MPOU3BOAMTCS C
€AUHOTO MyJIbTa YIPABICHUS, YCTAHOBIEHHOTO B IOMEIICHUMU.

B03MOXXHOCTH MO TEIIO- XOJOAOMPOU3BOAUTEIBHOCTH 3TUX KOHAUIIMOHEPOB TaK-
K€ CYIIECTBEHHO BBIIIE U COCTABJIAIOT MO MOIIHOCTH BHYTPEHHEro (MCIapUTEIBLHOIO)
omoka 1o 80 xBrT.

Hamop BenTmisitopa BHyTpeHHero 6j0ka cocrasisgeT 100-150 I1a, mostomy 6s10ku
MMEIOT HU3KUI YPOBEHb IIyMa U MOTYT YCTaHABIMBATHCS HEMOCPEICTBEHHO Ha BXOJE B
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nomenieHne 3a (ajabii-moToaKoM. BO3MOXHO KOMITJIEKTOBaHHWE BHYTPEHHETO OJIOKAa BEH-
TUJISTOPAMHU MTOBBIIIEHHON MOIITHOCTH, o0ecnieunBaroeit Harop 10 250 Ila.

Paccmotpum Gosee moapoOHO MPHUHIMI PabOTHl U KOHCTPYKIIMIO CIUTUT-CUCTEMBI C
IPUTOYHON BEHTWISAIMEH Ha MpUMeEpe KOHAUIMOHEPOB BEIYIIEro €BPOMEHCKOro MpOou3-
BOJUTENS KIMMaTudeckoro obopyaoBanus — ¢upmbel CLIVET (Mtamus).

CIMT-cUCTEMBl C TPUTOYHOM BEHTWJISAIMEH MpenHa3HAuYeHbl Ui YCTAHOBKH B
KBapTHpaxX U OPHUCHBIX MOMEIIECHUAX OOJIBIIOT0 00beMa, Mara3uHax, pecTopaHax 1 Ipyrux
MECTax, KOrja OJHOBPEMEHHO C KOHAMIIMOHUPOBAHHMEM HEOOXOAMMA I0Jadya CBEXKEro
(Hapy>KHOT0) BO3/yXa.

Tunoasi cxemMa MOCTPOEHUSI CIUIUT-CUCTEMBI C IMPUTOYHON BEHTWISAIMEN MOIHO-
ctbio 710 20 kBT noka3ana Ha pucyske 4.1.

HacreHnan Mbkui Bosapyxopacnpe- 3nekTpuueckuin BHyTpeHHui CmecutenbHan  Tepmounsonu- KnanaH
pelweTka B03AyX0BOA AenuTenbHbI kanopucep 6nok CN Kamepa pOBaHHLIN C 3neKTpu-
«xopob ¢ 6nokom BO34yX0OBOA HECKUM
j aBToMaTUKMN nNpUBOAOM
anA 3abopa
CBEXero
BO34yxa

Myner
ynpaBneHuA

MoTonounbie

Aavddy3opsi MoTONOYHLIN
Avchysop ¢
peumpKynauven

L BO3AyXxa

BrewwHu
6nox MCAN

Pucynok 4.1 Cxema THIIOBOH CIUTUT-CHCTEMBI C TPUTOYHON BEHTHIIALIMEH

KoHIuIuMoHep CIuMT-CUCTEMBI C TPUTOYHOM BEHTHIISAIIUECH COCTOUT U3 ABYX OJIOKOB
— KOMITPECCOPHO-KOHICHCATOPHOTO (BHEIIHETO 0JIOKA) U UCTIAPUTEITHLHOTO (BHYTPEHHETO
omoka). BayTpeHHmit 010K MOXKET 3a0MpaTh BO3AYX W3 MOMEMICHHUS U CBEXKHUH BO3AYyX C
YIJIUIIBI.

CBexuil BO3yX MOCTYIMAET Yepe3 HAPYKHYIO PEIIETKY U MO TEIJIOU30JUPOBAHHOMY
BO3JyXOBOJAY MOJIAa€TCA B CMECUTEIbHYIO KaMepy, Tlle CMEUIMBAETCSA C PEUUPKYISIIIUOH-
HBIM BO3/IyXOM U3 IIOMEIIICHHUSI.

Hapy>xHas perieTka MOKeT ObITh KaK PeryJIMpyeMou, TaKk U Heperyaupyemou. B mo-
CJIETHEM CIIy4yae B BO3yXOBOJE YCTAaHABIMBAETCS BO3AYLIHBIM KiamaH C 3JIEKTPUUECKUM
PUBOJIOM, MCKJIOYAIOIIMNA TMOMNaJaHue XOJIOAHOTO BO3AYyXa B MOMEIICHHE NMPHU BBIKIIO-
YEHHOU CHCTEME.

PerupKysiuoHHbINA BO3AYyX 3a0upaeTcs U3 MOMEIIEHHS Yepe3 peuieTku (IoToI0Y-
HbIe, HACTEHHbIC U T.]I.).
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COOTHOIIIEHHE CBEKETO0 U PEUUPKYJIAIMOHHOTO BO3/yXa PETYIUPYETCS] CMECUTEIb-
HOM KaMepou W OMpeelisieTCs CAHUTAPHO-TEXHUUYECKUMU TPEOOBaHUSIMU, a TAKXKeE YCIIO-
BUSIMU PaOOTHI KOHIUIIMOHEPA.

CMemmaHHBIA BO3AYX IMOAACTCS BO BHYTPEHHHU OJIOK, TAe OH (UIBTPYETCS, OXJja-
XKIaeTcs WM HarpeBaeTcs. [loroToOBICHHBI BO3MYX BEHTHJISTOPOM BHYTPEHHETO OJIOKA
MOAACTCS B KOHAUIMOHUPYEMBbIE MOMEILICHHS 10 CUCTEME BO3IYXOBOJIOB M PacCIpeiein-
TEJIBHBIX PEIIECTOK (HACTCHHBIX, IIOTOJIOYHBIX H T.1I.).

B ogHoM M3 momenieHui, BEIOpAaHHOM B KaueCTBE 3TAJOHHOTO, YCTAaHABIMBAETCS
nyJbT yIpaBieHus Bceil cuctemoi. C mynbTa 3aaeTcsi pexuM padboThl KOHIUIIMOHEpPA U
TeMIlepaTypa B IOMEIICHUH.

Ha nynbere ynpaBieHus 3aiaeTcs peXuM paboThl KOHAUIIMOHEpA — OXJIAXKICHHUE
WK 000TpeB, TeMIepaTrypa B MOMENICHUH U CKOPOCTh BeHTHIATOpa. Hekotopsie Moaenu
MyJIbTOB aBTOMAaTUYECKU BBIOMPAIOT HEOOXOAUMBIN pexuM paboThl. B 3TOM cimyuae cucre-
Ma YIpaBJICHUS] KOHAUIMOHEPOM AaHAIU3UPYET TEMIEpaTypy B MOMEIICHUU U 3aJaHHYIO
Ha mynbTe ynpasieHus. [lociae 3Toro cucreMa caMa BHIOUPAET PEKUM pabOThI, OXJIAXKIas
WJIM TI0JIOTpEeBasi 01aBa€Mblii BO3IYX.

Ha «Xx0n01HbIX» MOJIENSIX MOAOTPEB BO3AyXa 00€CIIeUMBACTCS TIABHBIM BKJIIIOUCHU-
eM JJIeKTpoHarpeBaTesneil. Ha Mojensx ¢ TEMIoBBIM HACOCOM IOJOTPEB BBIMOJHSETCS B
NIEPBYIO Ouepenb padoTOM TEIIoBOro Hacoca. B aTom cimydae o0orpeB nomemieHuii ooec-
MEYNBACTCS KOHJAUIIMOHEPOM 32 CUET PEBEPCUPOBAHMS XOJIOJMUIBHOTO IUKIIA.

Ecnu He XBaTaeT TEIIONPOU3BOIUTEILHOCTH KOHIUIIMOHEPA (HAIpUMeEp, MpU CHHU-
YKEHUU TeMIIepaTyphl BO3AyXa Ha YJIHIIE, KOT/Ia MalaeT TeIUIONPOU3BOIUTEILHOCTh KOHU-
[IMOHEPA), aBTOMATHKAa HAYMHAET TJIaBHO MOJAKIIOYATh AJIEKTPUUECKUE HArpeBaTeld, J0-
OuBasCh MOTYUYEHUsT HEOOXOUMOM TeMIIepaTyphl MojjaBaeMoro Bo3ayxa. [Ipu temmepary-
pax Hapy>KHOTO Bo3ayxa Hike MuHyc 20 °C mpakTuuecku Becb 000rpeB 00ecreunBaeTcs
AIIEKTPOHArPEBATEISIMH.

[ToTpebHasi MOIIIHOCTH HArpeBaTelisi MOXKET ObITh CHIXKEHA MCTHOJIB30BAaHUEM PELIUP-
KYJISIIIUU, TaK KaK KOJMYECTBO CBEKETO BO3/IyXa, KOTOPOE HEOOXOAMMO MOoAaBaTh B MOMeE-
IIEHHWE MO CAaHWUTApPHBLIM HOPMAaM, 3HAYUTEIHHO HMXKE KOJIMYECTBA BO3AyXa, TPEOyeMoro
JUIs KOHJIUIIMOHUPOBaHUs noMenienus. Kak nmpaBuiio, KOJUYECTBO CBEXKEro BO3IyXa MO-
XKeT cocTaByATh 10 30% OT CyMMapHOM MoJlauu, YTO B OOJILITMHCTBE CIIy4aeB Jaxe Iepe-
KpbIBAaeT CAHUTAPHO-HEOOXOAMMBIE HOPMBI TIOJIaUM CBEKETO BO3AyXa.

Oco6enHo 2 PeKTHBHO TPUMEHEHHE MOJISICH ¢ TEINIOBBIM HACOCOM B TIEPEXOIHBIH
NIEPHOJ] TIPH TEMIIepaType HapyKHOTo Bo3ayxa oT + 15 mo 0 °C, moka He paboTaeT IeH-
TpaJibHasi CUCTEMa OTOIUICHHsI TTOMENICHHs. B 3TO BpeMsi KOHIUIIMOHEP TO3BOJISIET TIPH-
MEpHO B 3 pa3a COKpaTUTh PacXObl JIEKTPOIHEPTUHU HA OTOILICHHUE.

Tunonorusi BHENIHUX U BHYTPEHHUX OJIOKOB KOHIUITMOHEPOB MPOU3BOJCTBA (uUp-
mbl CLIVET nmpuBenena Ha pucynke 4.2.
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[cnAmT- CMCTEMBI C NPUTO4HOM BEHTUNALMEN OMPMBI CLIVET|

1
DR | |

L KOMIPECCODHO-KOHTBHCATOPHE® (BHELIE) GNOKM ‘I L BryTpesswe Gnokn I
1 |
I 1 L 1 =1
C BOAAHLM OXNAXOHHEM
C BO3ayuMLM OXNAXAGHHEM KOHAEHCATOpa
MCH lopusoHTansHue BeprmansHuie Likacmoro Tuna
6.5-185 kBT
1
[ 1
Co c o6 C TennoBLIM HACOCOM i C TeNNOBM HACOCOM C TennostM HACoCoM
i Cepwa CN Cepwn CNI H Cepwn CN-V
7.4-781 (7-79,7) kB 74-224 (1-21.7) WBr 10,5-80,7 (10-77.5) xBr
= o Bes rennoeoro Hacoca bea Tennoporo Hacoca Bes Tennosoro wacoca
TenN0BLIM HAaCOCOM TENNOBLIM HACOCOM Cepwa CED - Cepwn CEI Cepwr CED-V
Cepwnl MCAN Cepwa MCN 74-78.1 kBT 74-224 BT 10,5-80,7 kBT
8-128,6 (7,1-129.6) xBr 7.8-835 (7,0-80,2) xBr

Bea rennoeoro wacoca Bea rennoeoro wacoca
Cepwn MCAT Cepwn MCA
B-847 kBr 7,8-83 5Bt

Pucynok 4.2 Tunonoryst KOHAUIIMOHEPOB CILTUT-CUCTEM C TIPUTOYHOM BeHTIw el ¢hupmer CLIVET

Konaunmoneps! crmr-cucteM ¢ nputouHoit BeHTwisanuer gupmsl CLIVET, kak
npuMep HanOosiee (HYHKIIMOHAIHLHO HACHIIICHHOTO 00OPYIOBaHUS, UMEIOT CJICAYIOIINE
MIPEUMYIIECTBA:

m [[lupokuii nuanazon momgHocTe — oT 8 1m0 80 kBT mo xonoay W Teriry,— W BO3-
MOXHOCTb PaboTHI ¢ pacxojgamMu Bo3ayxa ot 1200 o 14 000M3/4.

m B eauHON KOHCTPYKIIMM COBMEIIAIOTCS: KaHANBHBIM KOHIAWIIMOHED W MPUTOYHAS BCH-
TUJISIIMOHHAS YCTaHOBKA.

m OGecnieunBaercss paboTa Ha MPUTOK CBEXETO BO3AyXa MPHU JIHOOBIX OTPHUIATEIHHBIX
TEeMIlepaTypax Hapy>KHOTO BO3/1yXa 3a CUET JOMOJHUTEIBHBIX DJIEKTPUUECKUX WIH BO-
JISTHBIX HAarpeBaTesier ¢ €AUHON CUCTEMON aBTOMATHKH.

m Exunas cuctema aBTOMaTUKU — MO3BOJIAET 33/1aTh HEOOXOAUMYIO TEMIIEpaTypy B MO-
MEIIECHUH, TTOCJIC YET0 KOHAUIIMOHEP CaM BBIOUPAET PEKUMBI paOOTHI.

MarnomrymHasi pabota BHyTPEHHHUX OJOKOB TMO3BOJISIET pacrmojiaraTh WX 3a (hajbIi-
MOTOJKAMH HETIOCPEJICTBEHHO B 30HE MPUCYTCTBUS JIIOACH, YTO CYIIECTBEHHO COKpAIIaeT
MPOTSHKEHHOCTh BEHTUJISIIMOHHBIX KOMMYHHUKAIMHN W YIIPOIIAET MOHTAX.
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Ilpaxkmuueckoe 3anamue No5
5.1 ITpenn3noHHbIE KOHIULIUOHEPHI
5.1 lIpeun3MoOHHbIEC KOHIULHOHEPLI

Ilpeyu3zuonnvie KOHOUYUOHEPH! TIPUMEHSIIOTCS TaM, II€ HEOOXOIUMO TMOAACPKU-
BaTh TEMIIEPATYpPy U BIAKHOCTh C BBICOKOM TOYHOCTHIO. OCHOBHBIE 0OBEKTHI, TPEOYIOIIHE
MPEU3UOHHOT0 KOHAUIIMOHUPOBAHUSL,— 3TO My3eH, (papMaleBTUYECKUE MPOU3BOJICTBA,
OAHKOBCKHE TIOMEIIEHMUs] C aBTOMaTaMu IepecueTa JeHEr, KOMIbIOTEpHbIE 3aJbl, Teje-
(GboHHBIE CTAaHIIMU, MEIUIIMHCKUE YUPEKCHHUS, YUCThIE MOMEIEHHUS IOy POBOIHUKOBOM
MPOMBIIJIEHHOCTH U JIp.

[Iperm3noHHbIe KOHAUIIMOHEPHI 00ECTICUNBAIOT:

* TOYHOCTH IoAAepkanus Temreparypsl +1 K;

* TOUHOCTh MOAAEPKAHUS BIAXKHOCTH =+ 2 %;

* MOBBIIICHHYIO CTEMEHb OYMCTKHU BO3/1yXa OT MbLIN;

* BO3MOXKHOCTb pa0OThl B LIMPOKOM JHAMa30HE TEMIEpATyp HApPYKHOTO BO3yXa
(ot -35 mo +45 °C);

* BRICOKYIO HaJIC’)KHOCTb IPU HETIPEPHIBHON padoTe;

* COBMECTUMOCTh C CUCTEMaMHU AUCIIETYEPCKOTO KOHTPOJS U YNPABICHUS MHKPO-
KJINMAaTOM 3J]aHUS.

[Ipen3noHHbBIE KOHIUIIMOHEPHI XOA0JA0MPOU3BOIUTEILHOCTHIO OT 3 10 140 kBT
npousBoasTcs pupmamu AIREDALE (BenukoOputanus), UNIFLAIR (Utamust) u np.

[Iperm3noHHble KOHAUIIMOHEPHI, KaK IMPABUIIO, BBIMOJHSIOTCS B BUJIE HIKa(QHOMN
KOHCTPYKIIMH.

B mikady, pacrnonoxeHHOM B TOMEIIEHWH, COOpaH BeCh XOJOAMJIbHBIA KOHTYD
(KpoMe KOHJIEHCAaTOpa), CUCTEMA aBTOMATUYECKOTO KOHTPOJISL U PETYJIUPOBAHUS.

Bo3ayx MoxkeT mojiaBaThCs HEMOCPEICTBEHHO B MOMEIICHUE WM 4Yepe3 BO3IyXO-
pacnpeenTuTeIbHYIO CETh.

[Ipeun3noHHbIE KOHAMIIMOHEPHI XOJOAOMPOU3BOAUTENBHOCTEIO OT 3 1m0 140 kBt
npousBoasaTcs pupmamu AIREDALE (BenukoOputanus), UNIFLAIR (Mtamus) u ap.

[Ipernu3noHHbIe KOHAUIIMOHEPHI, KaK MPABUIIO, BBIMOIHIIOTCS B BUIE IIKaQHON KOH-
CTPYKIIHH.

B mikady, pacnonoxeHHOM B MOMEIIEHNH, COOpaH BECh XOJOIMWIBHBIA KOHTYP (KpoO-
M€ KOHJIEHCATOpa), CUCTEMA aBTOMAaTUYECKOTO0 KOHTPOJI U PEryJIMPOBAHMUSL.

Bo3ayx MOXeT Mo/1aBaThCsl HEMOCPEACTBEHHO B MOMEIICHHUE WM YEPE3 BO3/IyXOpac-
MPEICIUTENHHYIO CETh.

HpeZ/}MS’MOHHble KOHOML}MOHepbl Henocpe()cmeeﬂﬂoeo ucnaperus

[Tpenn3noOHHbIE KOHIUIIMOHEPHI HEMOCPEACTBEHHOIO HCIAPEHUs SIBIISIOTCS Hanbo-
jiee TPOCTBIMU U MO3TOMY CAMBIMU PacHpOCTpaHEHHBIMU (pUCYHOK 5.1). Bo BHyTpeHHEM
OJI0Ke, HAXOAIIEMCsl B IOMEIIIEHHH, PacIioNIokKeHbI Komrpeccop (5), ucnapurens (1), Tep-
MOpETYJIUPYIONHMH BeHTWIb (2), HeHTpoOeKHBIN BeHTHISATOp (4) M cucTeMa aBTOMaTuyve-
CKOTO yIpaBJeHus. BeiHOCHO# KoHAeHcaTop (3) oxJakaaeTcs HapyKHBIM BO3IYXOM C TO-
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MOIIIBI0 OCEBOTO BEHTHWJISATOpPA. Tak KaK KOMIIPECCOp PacrojiaraeTcsi BHyTPpU MOMEIICHHUS,
TO TeMIlepaTypa Hapy>KHOTO BO3/yXa HE BIMSET Ha pabOTy KOHIMIIMOHEPA, B PE3ysbTaTe
YEero TOYHOCTh MOAICPKAHUS TEMIIEPATYPhI MOBHITITACTCS.

Ha pucynke 5.1, npencraBieH KOHIAITMOHEP C MMPOMEKYTOUYHBIM TETUIOOOMEHHUKOM.
OnHa yacTh TEII00OMEHHUKA CITY>)KUT KOHIEHCATOPOM CHCTEMBI HEMOCPEACTBEHHOTO UCTa-
peHusi, a BTopast 4acth (7) BXOJUT B CUCTEMY BOJSIHOTO (3THJICHTIIMKOJIEBOTO) KOHTYpA.
DTWICHTJIMKOJIb OTOUpAET TEIUIO KOHACHCATOpa W MEpPelaeT €ro Ha Hapy>KHbIN TEri000-
MeHHUK (6). HapyXHbIi TEII00OMEHHUK OXJIXKIAeTCsl TOTOKOM BO3/yXa OT OCEBOT'O BEH-
TusTopa. OOBIYHO B MPOMEKYTOYHOM KOHTYPE HUCHOJB3YEeTCS PACTBOP ITUIICHIIIMKOJIS,
TEeMIepaTypa 3aMep3aHus KOTOPOTO U OIpEeesieT JOMyCTUMbIN JIUANa30H UCIOJIb30BaAHUS
KOHJUIIMOHEepa (Kak mpasuio, -40 °C).

[TpoMeKyTOUHBIN KOHTYpP CHUIKAET XOJIOJOMPOU3BOAUTEIHLHOCTh CUCTEMBI TTPUMEp-
HO Ta 5-7 %. Mex 1y KOHJIEHCATOPOM U Hapy>KHBIM TEIUIOOOMEHHUKOM HEOOXOAUMO yCTa-

HaBJIMBAThb BOMHOﬁ HaCOC, 4TO BCJACT K ITOBBIIIICHUIO TEII000MEHa.
oo o

I

a
@ — C BBIHOCHBIM KOHJZICHCATOPOM BO3/IyILIHOTO OXJI&KICHHS; 6— C MPOMEKYTOUHBIM 3THJICHTJIMKOJICBBIM KOHTYPOM;
1 — ncnapuTens; 2 — TepMOpPETYIUPYOIINIA BEHTHII; 3 —KOHICHCATOP; 4 — BEHTUIIATOP; 5 —KOMIIpeccop:
6 — HapyKHBIN TETUIOOOMEHHUK; 7 — BOJISTHOM KOHTYD

PI/ICYHOK 5.1. HpeLII/ISI/IOHHI)IC KOHAUITUOHECPBI HCTIOCPCACTBCHHOI'O UCTIAPCHUS:

TpeyuzuonHvie KOHOUYUOHEPBI C OBOUHOU CUCMEMOU OXTANCOCHUS]

B stux cucremax uCHoJib3yeTcs IBOWHOM MCHAPUTENb: OIHA YacThb MCIIAPUTEIIA
BKJTFOUCHA B XOJIONWIbHBINA KOHTYp (1), a BTOpas — B BojsHOM KoHTYp (8). Bona B BoIs-
HOW KOHTYP MOXET T0JIaBaThCsl, HAPUMED, U3 apTe3UaHCKOM CKBaXHHbBI. Ha pucyHke 5.2, a
MOKA3aH PEXUM, INPU KOTOPOM IMIOJABAEMBIM B IOMEIICHHE BO3YyX OXJIAXIACTCA HC-
napuTeNieM XOJIOAUILHON MAIIMHBI, a B BOJITHOM KOHTYp Bojia He noaaetcs. Ha pucynke 5.2,
6 TIOKa3aH PEXUM, TIPU KOTOPOM XOJIOAMIbHAS MaIlIMHA HE pa0OTaET, a OXJIAXKIACHUE BO3ITY-
xa 00ecIeuynBaeTCsl BOASHBIM TETUIOOOMEHHHKOM. [[71s1 Takoro THma KOHJIUIIMOHEPOB HE00-
XOJHMM OOJIBIIIOW PacXoj] MPOTOYHOM BOJIBI, KOTOpas JOJDKHA OXJIAXKIAThCS, HAIpUMEp, B
rpagupHe. PerymmpoBka pacxoja BOAbI MPOU3BOIUTCS TPEXXOJA0BbIM KiaaraHoM (9), moso-
YKEHHE KOTOPOTO YCTaHABJIMBAETCA CUCTEMOW aBTOMATUYECKOTO PEryJIMPOBAHUS IO TEMIIE-
parype KoHJeHcatopa. Eciau opraHn3oBath OXJIaXIEHHE BOJIbI C MOMOILIBIO TPAAUPHU HE
MIPEACTABIISIETCS] BOBMOKHBIM, BHE TTOMEILICHUS] YCTAHABJIMBAIOTCS IOTIOJTHUTEIbHBIE BBIHOC-
HbIC BOJISIHBIC TEIJIOOOMEHHHKH, OXJIAKIAeMble HApPY>KHBIM BO3yXoM. Boma, oxmaxmaro-
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11as8 KOHACHCATOP, LUPKYIUPYET MO MPOMEKYTOYHOMY KOHTYPY 4Yepe3 Ba TEIIOOOMEHHH-
Ka: KOHJIEHCATOp — BOJSHOM TEIUIOOOMEHHHK, TEINIOOOMEHHUK "Boaa — BO3ayx'. Takas
cxema IpeaycMaTpuBaeT MPEANOUTUTEIbHBIN PEKUM OT BOJSHOTO TEIUIOOOMEHHUKA. B Tex
Cllydasix, KOrJia CUCTeMa BOJIOCHA0KeHHs paboTaeT ¢ nepebosiMu, BKIIOYAETCS XOJIOAUIIb-
Has MallMHa C TEIJIOOOMEHHUKOM HEMOCPEICTBEHHOro ucnapenus. Ilpu Heodxoaumoctu
MOTYT paboTaTh 00a TEIIIOOOMEHHHUKA BHYTPEHHETO OJIOKa.

o0 0

@ — paboTaeT TOJIBKO XOJIOAWIBHBII KOHTYP; 6— paboTaeT TOJIBKO BOJSHOM KOHTYD;
1 — ucnapuTenb; 2 - TPMOPETYIMPYIOIINIA BEHTHIb; 3 —KOH/ICHCATOP; 4 — BEHTIUIITOP; S —KOMITPECCOp;
6 — HapyXHBIIA TETUIOOOMEHHHK; { — BOJITHOM KOHTYD; 8 — BOJISHOM TEINIOOOMEHHHK; 9 — TPEXXO/IOBOM KIlamaH

Pucynok 5.2 [Ipeun3noHHbIe KOHAUIIMOHEPHI C IBOMHOM CUCTEMON OXJIaKACHUS:
1 Ipeyusuonnvie KOHOUYUOHEPDBI C FHEPLOCOEPELAIOUIUM PEHCUMOM

HenocratkoM KOHIUIIMOHEPOB C JABOMHOW CHCTEMOW OXJIAXKIEHUS SIBISETCS HEOO-
XOJIMMOCTh CTaOMJILHOW pabOThl CUCTEMBI BOJOCHAOXKEHMS. B TO ke BpeMsi Ipu HU3KOH
TEeMIIepaType Hapy>KHOTO BO3JyXa LEIecO00pa3HO HMCIOJIb30BaTh €ro I OXJIaXICHUS
noMelieH s 0e3 BKIIIOUEHHUS XOJIOAWIbHON MalluHBbI.

CxeMma, oObenuHsIONIAs JBOMHYIO CHCTEMY OXJIAKIEHUS M CUCTEMY HEIMOCpe.-
CTBEHHO OXJIQXJICHUS C NMPOMEKYTOYHBIM KOHTYpPOM, MOKa3aHa Ha pucyHke 5.3. Jlomosn-
HUTEJBHBIA TEIJIO0OOMEHHUK (8) BXOIUT B 3aMKHYTBIH TIIMKOJICBBIA KOHTYP MEXIy KOH-
neHcatopoM (3) v BBIHOCHBIM TeIsIo00OMeHHUKOM (0). B Termoe BpeMs KOHIUIIMOHED pa-
0oTaeT Kak OOBIYHBIA KOHJUIIMOHEP C CUCTEMON HEMOCPEICTBEHHOI'O HCIApPEHHs C Mpo-
MEKYTOYHBIM KOHTYPOM (7) M BBIHOCHBIM TeriooOMeHHUKOM (6) (pucyHOK 5.3, a).

o O O

[=J= B = 5 o o o

21—

@ — PSKIM KOHJUIIHOHEPA HETOCPEICTBCHHOTO HCTIAPSHUST; O — PEXKUM HCTIONB30BAHNS OXJIAXKICHHO! BOJIBL,
6 — COBMeCTHas paboTa pexKMMOB (a u 6)

Pucynok 5..3 [perm3noHHbIe KOHAUITMOHEPHI ¢ SHEPTOCOSPETAFOIITIM PEKUMOM:
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TpexxomoBoii kimanad (9) mporyckaeT OXJIaKIArOIIy0 JKHUIAKOCTh MHUMO TEII000-
merHuKa (8). Korma Temriepatypa Hapy»KHOTO BO3[yXa CHH)KAETCS, U TEMIIEpaTypa B IPO-
MEXKYTOUYHOM KOHTYPE CTAHOBHUTCS HIDKE TEMIIEPATyphl B MIOMEIICHUH, TPEXXOJI0BOM KJia-
naH (9) OTKpBIBaCTCS M OXJIKICHHAS HAPYKHBIM BO3AYXOM JKHIKOCTH MOJACTCS B TEILIO-
ooMenHuK (8). B aToM ciydae pabotarotr 00a terurooomennuka (7) u (8) (pucyHok 5.3, 6).
Eciu temmiepaTypa Hapy»XKHOTO BO3[yXa CTAHOBUTCSl €IIE HUXKE, OTKIIOYACTCS CHUCTEMa
HEMOCPEACTBEHHOTO OXJIaXAeHUs (pUcyHOK 5.3, 0). OxjaxIeHue BO3/yXa B MOMEIICHUU
OCYIIECTBIISIETCS TOJIBKO 3a CUET MCIIOJIb30BAHMS OXJIAXKIACHHOTO TNIMKOJIEBOTO KOHTYpA.

Bre16op pexxuma paboThl MPOU3ZBOJUTCS MUKPOITPOIIECCOPOM HA OCHOBAaHHMM aHAIU3a
TEMIEPaTyphl B TOMEIIEHUH, HAPY>KHON TeMIIepaTyphbl BO31yXa U JPYTUX MapaMeTpoB.

[Ipenu3noHHbIE KOHAMIIMOHEPHI MPEACTABISIIOT COO0N pPasHOBUAHOCTH IIKa(PHBIX
KOHJIUIIMOHEPOB. OHU 000PYIOBAHBI PA3IUYHBIMU TUIIAMH CUCTEM MHUKPOMIPOIECCOPHOTO
YIPABJICHUS U CIIOCOOHBI MOJIEPKUBATH B TOMEIICHUH HE TOJBLKO TOYHBIE MApaMETPhI 10
TeMIepaType, HO U MO BJIAKHOCTH.

Takne KOHIUIIMOHEPHI TPUMEHSIOTCS B TIOMEIICHUSX, T/Ie, HAPSAy ¢ KOHIUITMOHH-
pPOBaHHEM BO3TyXa, HEOOXOJUMO PETYIUPOBATH BIAKHOCTH!

B B MYy3esX;

KOMITBIOTEPHBIX 3ajlax;

Ha Teae(OHHBIX CTAHIUSIX;

B (hapMalieBTHUECKUX Ta00PaTOPUSIX;

B ITPOU3BOJICTBEHHBIX U CKIIAJICKUX TTOMEIIICHUSIX.

[Ipenu3noHHbIe KOHAUIIMOHEPHI 00JIAAI0T CISAYIOIMMU OTIMYUTEIHLHBIMHA XapaK-
TEPUCTUKAMH:

¢ TOYHOCTH KOHTPOJIS U ojAepkanus temiepatypsl (+1°C) u Braxnoctu (£ 2%);

¢ HAJEKHOCTH PaOOTHI TPU HEMPEPHIBHOM IKCIUTyaTallUU;

¢ BO3MOXXHOCTHh paOOThl B IIMPOKOM JHANA30HE TEMIIEpaTyp HApyKHOTO BO3JIyXa
(mo munyc 35°C); 4 mosiHasE COBMECTUMOCTh C CUCTEMaMHM JHUCIIETUYEPCKOTO KOHTPOJISI U
CHUCTeMaMU yIpaBJieHUs] MUKPOKJIUMaTOM 31aHusl. KnaccudukaimonHas cxeMa npenuns3u-
oHHbIX KoHAUIIMOHEpOB (pupmbl UNIFLAIR.

[Ipeun3noHHble KOHAUIIMOHEPHI C BO3IYIIHBIM OXJIKJICHUEM COCTOST M3 JIBYX
OJIOKOB: BHYTpEHHEro Oyioka (COOCTBEHHO KOHAMIIMOHEpA), B KOTOPOM paCIOJIOKEHBI
KOMITPECCOpP, MCIAPUTENb, BEHTUISTOP U aBTOMAaTHKA; BHEIIHETO OJIOKa — BBIHOCHOTO
KOHJIEHCATOpa WK TerIooOMeHHUKa. KOHAUIIMOHEPHI C BOASHBIM OXJIQXKICHUEM HMEIOT
TOJIBKO OJIMH BHYTPEHHHU OJIOK, B KOTOPOM JOTOJHUTEIHHO YCTAHOBJIEH BOJISTHOW KOH-
JIEHCATOP.

Konauimonepsl MOTYT BBITIOJNHATHCS B pasNuyHbIX Moaudukanusx. [Ipocras mo-
nudukaims 00ecneunBaeT TOJIBKO OXJIaXKICHUE; 00JIee CIIOKHBICE — PETYIHMPOBAHUE TEM-
nepaTypsl U BIAXXHOCTH BO3AyXa B TTIOMEIICHHH.

[IpakTrueckn BCe KOHAMIMOHEPHI MOTYT BBINOJHATHCS C HUXKHEN WM BEPXHEU I1O-
JIa4€H TTOJArOTOBJIEHHOTO BO3/1yXa.

Konaummoneps! ¢ HuXHEH mogadeil oOpabaThIBalOT OOJbIIME 00BEMBI BO31yXa U
PaBHOMEPHO paclpeesiioT €ro B MOMEIICHUH Yepe3 BO3yXOopaclpeaeauTeIbHOoe Mpo-
CTPAHCTBO (paJibII-TIONIA.
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[Iputok Bo3myxa obecrieunBaeTcs MO0 HEMOCPEACTBEHHO U3 MOMeIeHus (s1), 1100
gyepe3 HeOOoJbIIoW NaTpyOoK M3 MPOCTPAHCTBA MOABECHOIO MOTOJIKA MM CUCTEMbI BO3.Y-
XOBOJIOB.

Bo3nyx U3 noMeleHrs MOXET TaKke 3a0upaThCsl YeEpE3 JHULEBYIO MTaHEIb KOHIULHU-
OHEepa. YCTaHOBJIEHHBIH B KOHAMLHMOHEPE (QUIBTP OCOOEHHO HEOOXOJIUM IpU HEmocpen-
CTBEHHOM nojiaue 00paboTaHHOIO BO3/1yXa B 3JIEKTPOHHOE 000pYAOBaHHE.

B xonaunnoHepax ¢ BepxHel mojadyeld BO3AyX MOJAETCs JO0 HEMOCPEICTBEHHO B
NOMEILEHHUE, TUO0 CUCTEMOI BO31yXOBOAOB Yepe3 CBOOOJHOE TPOCTPAHCTBO MOTOJIKA.

Bo3nyx u3 noMenieHusi MOXeT 3a0MpaThecsl Yepe3 JIMUEBYIO MaHEIb WA HUKHIOKO,
WJIM 3aHIOKO ITaHEIIb.

KoHauuumoHep MOKET JOIOJHMTENIBHO OCHAIIATHCA BO3AYXOPacHpeesIUTEIbHON
KaMepOW, HaIIPABJIAIOIIEH ITOTOK BO3/1yXa B IOMEIIEHUE W YCTAHABIMBAEMOM HA BEPXHIOKO
NIaHEb KOHAUIIMOHEPOB.

ROH@ML;MOHepbl c cucmemoti HenocpedcmeeHHoeo ucnapernus, ¢ 6bIHOCHbIM 8030)/1/”-
HbIM KOHaeHCCIWlOpOM

Konauimonepsl JaHHOTO THIMA MMEIOT HauOOoJIbllee paclpoCTpaHeHue Onaromaps
HIMPOKOMY JHAa30Hy MOITHOCTEH U OTHOCUTEILHON MPOCTOTE MOHTAXaA.

KonauiinoHepsl BBITYCKaOTCA MOITHOCTBIO OT 5 10 104,4 kBT 17151 Mozienent ¢ Huk-
Hel nojgaveit v oT 5 1o S0 kBT — ¢ BepxHel nojayen Bo3ayxa.

Bo BHyTpeHHeM OJiOKe PacroioKEHbI KOMIIPECCOp, UCTapUTENhb, TEPMOPETYIUPY-
IO BEHTHIIb, IIEHTPOOCIKHBIN BEHTUJISITOP U BCS CUCTEMa aBTOMATHYECKOTO YITpaBJie-
HUSL.

BBIHOCHO# KOHIEHCATOP C OCEBBIMU BEHTUJIITOPAMH YCTAaHABIIMBACTCS CHAPYXKH (HA
YJIHIE) U COCAUHSETCS ¢ KOHAUITMOHEPOM TPYOOTIPOBOIaMH U DJIEKTPUUYECKUM KaleseM.

[Ipn ycTaHOBKE BBIHOCHOTO KOHAEHCAaTOpa HEOOXOAMMO OOECHe4HUTh OECHpernsT-
CTBEHHBIN TOJXOJ M BBIXOJl BO3AyXa M HCKIIOUMTH BO3MOXKHOCTH TOIAJaHUs BO3/IyXa C
BBIXO/Ia HA BXO/Jl BEHTUJISITOPA.

B 3aBrucMMOCTH OT MOJeM BBIHOCHOTO KOHJEHCATOpa KOHIUIIMOHEP MOXKET pado-
TaTh B PEKUME OXJIAXKIEHUA JI0 TEMIIEPATypbl HAPYKHOTO Bo3ayxa Munyc 35°C.

Kornouyuonepwr ¢ cucmemoti nenocpeocmeenno2o ucnapenus u KOHOEHCamopom ¢
BOOSIHBIM OXAANCOCHUEM

MOoNTHOCTh KOHAUIITMOHEPOB HEMOCPEACTBEHHOTO UCIIAPEHUS C BOJSIHBIM OXJIAXJIe-
HueM coctapisieT ot 5,7 1o 104,4 kBT q1s moaesneit ¢ HukHEH nogadeut u ot 5,7 1o 51,3 kBt
— C BEpXHEH MOJAYEH.

KoHnuumoHepsl ¢ KOHJEHCATOPOM BOJSHOTO OXJIAKJICHHS MPEACTABISIOT COOOM
MOHO0JIOK. OHU TPOIIE MO KOHCTPYKIMH U JICIIEBJIE KOHIUIIMOHEPOB C KOHJECHCATOPOM
BO3JIYIITHOTO OXJIAKIACHUS. Temmneparypa HapyKHOTO BO3yXa HE BIUSET Ha pabOTy TaKUX
KOHJIUIIMOHEPOB, MOCKOJbKY KOHJIEHCATOP HAXOJWUTCS BHYTPU MOMEUICHUS, U MOITOMY
OHM MOTYT paboTaTh MpH JIFOOOH TeMIIepaType HaApyKHOTO BO3/yXa.
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OpHako A7 MX MPUMEHEHUS HEOOXOAMMO HCIOJb30BaHUE MPOTOYHOM BOABI, YTO
CHEPKUBAET MPUMEHEHNE TAKUX KOHIUIMOHEPOB.

[Tomaua oxma)kAeHHOW BOJABI MOXET OCYHIECTBIISATHCA OT TPATUPHU (CUCTEMBI 000-
POTHOTO BOAOCHAOXKEHUs), U3 apTE3MAHCKOW CKBaXUHBI HIIM JIFOOOTO JPYroro HCTOYHHKA
XOJIOIHOU BOJBL.

JI71s1 5KOHOMUM BOJIbI, ITOIABAEMOI Ha OXJaXX/I€HHE KOHAEHCAaTOpa, MOI'YyT YCTaHaB-
JMBAThCA CIIEUMATIbHBIE KJIAMaHbl, MO3BOJIAIOIINE PErYIUPOBATh PACXOJ BOJBI U COOTBET-
CTBYIOILIEE JAaBJICHUE KOHACHCALIUU.

ROH@MI/;MOHepbl c cucmemoul Henocpedcmeeﬂﬂozo ucnaperusl ¢ npomesNCymo4HbIM
KOHMYpPOM U 6bIHOCHbIM MeniooOMeHHUKOM

B xonmuimoHepax ¢ MpoMeXyTOUYHBIM KOHTYPOM KOHJIGHCATOp OXJIaXKAAeTcs He3a-
Mep3aroel JKUIKOCThIO, ITUPKYJIUPYIONIEH B 3aMKHYTOM IIPOMEXYTOYHOM KOHTYPE.
OOBIYHO B MPOMEKYTOTHOM KOHTYPE UCIIONB3YETCS TIIUKOJIEBAs CMECh.

OxnaxxaeHue MUPKYJIUPYIOMICH JKUIKOCTA MPOW3BOAUTCS B CIICIIHAIIEHOM HapyX-
HOM TETIJIOOOMEHHHUKE.

HapyxHble TEnmI00OMEHHUKH, TaK)K€ HA3bIBAEMbIC CYXHMH OXJIATUTEISIMHU, OCHA-
IICHBI BEHTUJIATOPAMHU C PETYJIMPOBAHUEM CKOPOCTH, MTO3BOJISIOMIUMH PETYJIUPOBATH J1aB-
JICHUE KOHJICHCAIIUH XJIaJarcHTa.

XOJMOAWIBHBIM KOHTYP KOHJMIIMOHEpA 3amlpaBieH HEOOXOJUMBIM KOJIHMYECTBOM
XJIaJareHTa, Mo3TOMY MPHU MOHTaXXKe KOHIUIIMOHEpA TPEOYIOTCS TOJIBKO MPOKJIAaKa JKH/I-
KOCTHOTO TPyOOIpOBOa, COSTUHSIONIETO OJIOKH, YCTAHOBKAa HACOCOB M HAPY)KHBIX TEII-
J00OMEHHHUKOB. JloTyCTHMOE PacCTOSHUE MEXKY KOHAUIIMOHEPOM U TEIII0O0OMEHHHKOM
OTIPEICIISICTCS. MOIITHOCTBIO IIUPKYJISIITUOHHOTO Hacoca.

MunrMaIbHas TeMIepaTypa HapyKHOTO BO3yXa ONpeaessaeTcsl TeMIepaTypou 3a-
MEpP3aHUS B PACX0JIOM KHIKOCTH B IPOMEKYTOUYHOM KOHTYPE M, KaK IMPABHIIO, COCTABIISET
munyc 40°C.

OCHOBHOW HETOCTATOK IBYXKOHTYPHBIX CHCTEM — CHIDKCHHE XOJIOAOMPOU3BOIH-
TETBHOCTH 32 CYET BBEACHHS MPOMEKYTOUYHOTO KOHTYpa M MCIOJB30BaHUS TIIMKOJICBOTO
pacTBopa.

KOH@UZ/;MOHepr C UCNOJIb30BAHUEM OXJIANCOCHHOL 800bl

MONIIHOCTh KOHJUIIMOHEPOB C UCIOJb30BAaHUEM OXJIAKJICHHOW BOJIBI COCTAaBIISIET OT
7,5 no 129 kBt nns Mozeneit ¢ HuxHel nogadeit u ot 7,5 1o 87 kBT — ¢ BepxHel noaauei
00paboTaHHOIO BO3/IyXa.

[To cBOEH KOHCTPYKIIUU TaKU€ KOHIUITMOHEPHI aHAJIOTHYHBI (PaHKOMIIaM.

BonsiHoit TernmooOMeHHUK ¢ OOJBIION MOBEPXHOCTHIO TEIIOOOMEHa 0OecreurnBaeT
OXJIQXKJICHUE BO3AyXa. BCTPOEHHBIA TPEXXOAOBOM KJAIlaH PETYIUPYET PACXOJl OXJIaxK/Ia-
IOLLEN BOJBI Yepe3 TEIIO0OOMEHHHK, YTO MO3BOJISIET C OOJIBIION TOYHOCTBIO PETYIUPOBATH
TEMIEPATypy BO3yXa B IOMEIICHUH.

XonoaHas BOAA HA TAKOW KOHAUIMOHEP MOKET MOIaBaThCA OT YUILIEPA.
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Konouyuonepwi c dsotinoti cucmemoti oxnaxcoenuss muna TWIN-COOL

B xonmummonepax tuna TWIN-COOL oxmakaeHre Bo3IyXa MOKET BBITIOTHSATHCS

4 B CTICIMAIEHOM TETUIOOOMEHHUKE, Yepe3 KOTOPBIN MPOITYCKACTCSl XOJIOMHAS BOA OT
yiiepa. PerymupoBanue Temrmeparypbl BO3[yXa Ha BBIXOJIE KOHIWUIIMOHEPA MPOWU3BOIAUTCS
U3MEHEHHEM PacXo1a BOJIbI Uepe3 TEMII000OMEHHUK C TIOMOIIBIO TPEXXO0J0BOTO KJIaraHa;

¢ B UCHApHTENIe XOJOAWILHOTO KOHTYpa ¢ KOHJICHCATOPOM BO3AYIITHOTO OXJIaXK]Ie-
Hus (Momean MDT), nmubo ¢ KoHaeHcaTopoM BoAsHOro oxjiaxiacHus (Mmoaenu MDD).
KoHaumuoHepsl TaKoro THUIMa MCIOJIB3YIOTCS B TeX CydasiX, KOrja mojiadya X0J0IHON BO-
JIbI OT YMJUIEpa WIIM CUCTEMBI BOJIOCHA0KEHHUST MOXKET ITPOU3BOIUTHCS C IEPEOOSIMHU.

Muxkpornporieccop aBTOMaTHYECKH BKJIIOYAET XOJOJIUJBbHBIA KOHTYpP MHpPH ITOJTHOM
WM YaCTUYHOM IIPEKpaIleHUH I0Jaud BOJIbI (B HOYHOE BpeMsi, B 3UMHHUI MEpUOJ, B pe-
3yJIbTaTe aBapuu U T.1.).

JIBe crucTeMbl OXJTaKICHUS Pa3IMIHOTO THUIA, 00OBETUMHEHHBIE B OJTHOM KOHIHUITHO-
HEepe, Aal0T BO3MOKHOCTh Hanbosiee 3p(HEeKTUBHO UCMOJIb30BAaTh 00OPYAOBAHUE U rapaH-
THUPYIOT €T0 BBICOKYIO HAIC)KHOCTD.

KonauiuoHeps! BBITYyCKatOTCS MOIIHOCTHIO 0T 22,8 1o 44,6 kBT (cepus MDT c¢ Bo3-
TYIIHBIM oxJaxaeHueMm) u ot 22,8 no 47,6 kBt (cepuss MDD ¢ BogsHBIM OXJTaXKICHUEM ).
[TpexycMaTpuBaeTcs TOJBKO HIDKHSA M0/Iada BO3TyXa.

Konouyuonepor ¢ snepeocobepecarowum pescumom pabomer muna ENERGY-

SAVING

Ecnu temneparypa HapyKHOIO BO3JyXa HM)KE TEMIIEpaTypbl BO31yXa B IOMeNIe-
HUH, TO LEIeCO00Pa3HO UCIIOIb30BATh €CTECTBEHHOE OXJIaXKACHUE 0€3 MPUMEHEHHSI XO0JI0-
JUIBHOTO LIMKJIA U BKIIFOYEHUST KOMIIPECCOPOB.

KOHCTpYKTHBHO M (DyHKIIMOHAIBHO KOHJIULIMOHEPHI TAKOTO TUNA OOBEAUHSIOT Ipe-
UMYIIECTBAa KOHIUIIMOHEPOB ¢ ABOWHOW cuctemon oxyaxaeHus tuma |WIN-COOL wu
KOHIMIIMOHEPOB C CHCTEMOI HEMOCPEACTBEHHOIO HCIAPEHHS C MPOMEXKYTOYHBIM KOHTY-
POM U BBIHOCHBIM TEIJIOOOMEHHUKOM.

JlonoTHUTENBHBIA TETNIOOOMEHHUK BXOAMT B 3aMKHYTBIM TTMKOJIEBBIA KOHTYP MEX-
1y KOHAEHCATOPOM U BBIHOCHBIM TEIIOOOMEHHUKOM . B Tersoe Bpemsi KOHIUIIMOHED pa-
0oTaeT Kak OOBIYHBIN KOHIUIIMOHEP C CUCTEMOM HETOCPECTBEHHOIO NCIIApEHUs C ITpoMe-
KYTOUYHBIM KOHTYPOM M BBIHOCHBIM TE€TNIOOOMEHHUKOM.

Tpexxom0Boil Ki1anaH MepemycKaeT OXJIaXKIAIONIYI0 )KUKOCTh MUMO TEIIIO0OOMEHHU-
Ka.

B mpoxuiagHbie THUA WIM HOYBIO, KOTJIa TEMIIEpaTypa Hapy>KHOI'O BO3/1yXa CHUKAETCA
U TEMIEPATYPA OXJIAKAAIOUIEH KUIKOCTH B MMPOMEKYTOUHOM KOHTYpPE CTAaHOBHUTCS HHIKE
TEMIIEpPATypbl BO3AyXa B IOMEIICHUN, TPEXXOI0BOM KJIAllaH OTKPBIBAECTCS M OXJIAXKIA0IIAst
KUAKOCTh MOJAETCS B TEMII0O0OMEHHUK.

Ecnu temmepaTypa Hapy»XKHOTO BO3[yXa CHUKAETCS O TaKOW BEIMYMHBI, KOT/A
€CTECTBEHHOTO OXJIAXACHHUS] CTAHOBUTCA JOCTATOYHO, YTOOBI MOKPBHITH MOJHYK MOTPEO-
HOCTh B XOJIOJWIBHOW Harpy3ke, CUCTEMa HENOCPEIACTBEHHOIO MCIAPEHUs OTKIIIOYACTCA.
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Konauumonep padotaer Tak xe, Kak KOHAUIIMOHED C UCIMOJIb30BaHUEM OXJIAXKICHHON BO-
abl. Tpexxom0Boii KilanaH peryaupyeT pacxo XJIaJOHOCUTENS Yepe3 TEMI00OMEHHUK.

C moMoIIp0 MUKPOIPOILECCOPHOTO YIIPABICHUS B PAa3IUYHBIX JKCILTyaTallMOHHBIX
yCIOBHIX 00eCreunBaeTCsi MUHUMaJIbHOE TOTPEOICHUE SIIEKTPOIHEPTUH.
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Ilpakmuueckoe 3anamue No6

6.1 CKB B xi1accHbIX KOMHATaX IIKOJI.
6.2 CKB noMenieHuii miaBarebHBIX 0aCCEHOB

6.1 CKB B Kj1aCcCHBIX KOMHATAX HIKOJI.

[Tpunuumuansabie cxembl CKB mpexzie Bcero onpenensitoTcsi HA3HaYeHHEM U CTPOHU-
TEJbHO-apPXUTEKTYPHBIMU PEIICHUSIMUA OOILIECTBEHHOTO 3AaHus. Tak, HalpuMep, B HIKOJIb-
HBIX 3aHUAX TPAJULMOHHO NPUMEHSAETCA UEHTPaIbHAsA NPUTOYHAS CUCTEMA BEHTUIIALINN,
COBMEIIEHHAS C BO3AYIIHBIM OTOIUIEHUEM. VIMEIOTCSI MHOTOUHCIIEHHBIE Kal00bl Ha MIOXO0M
BO3QYIIHBIA KJIMMAT, CO3/JaBa€MbIid B KJIACCHBIX KOMHATaX OT pa0dOThl TPaJIULMOHHOMN II€H-
TPAJIbHOW CHCTEMBI BO3AYIIHOIO OTOIUIEHHWS M BEHTWIALMH, XOTSA HA €€ KPYIJIOroJ0BOE
(YHKIIMOHMPOBAHUE 3aTPAYUBAETCA 3HAUUTEIbHOE KOJIMYECTBO TEIUIA U 3JIEKTPOIHEPTUU.

AHanu3 ¥ pacyeTbl CUCTEM JJISl IKOJIbHBIX 3/IaHMH U TIOKa3all, 4YT0 HauOOJIee SHEPreTH-
yecku 2 (HEeKTUBHOM U co3aroniel HauboIbIH KoMDOPT /Ui ydanmxcs U yuurenen odec-
neyrnBaeTcs B MeCTHO-IeHTpasibHOM CKB ¢ ycTaHOBKOM 1O OKHaMHU B KJIACCHOM KOMHATE
I3, OT KOTOPBIX ITPUTOYHBIM BO3AYyX IOCTYIAET B 30HY y4JalMxcs.. B TpaauimoHHON LieH-
TpasibHOM cucteMe OB B IIKOJBHOM 3JaHUM NPUTOYHBIN arperar pacroyiaraercsi B IOJ-
BaJILHOM IOMeIIeHNH. B mikone Ha 22 kiracca B 3JaHUH BBICOTOM YETBIPE 3TAXKa IO MOABAITY
Ol IIPUTOYHOI'O BO3AYXOBOJAA IPOXOIAT KOJUIEKTOPHBIE BO3AYXOBOJbI, UMEIOIINE IECAThH
BEPTUKAJIBHBIX CTOSKOB. [IpOM3BOAUTEIEHOCTD CTOSKOB 10 IIPUTOYHOMY HAPYKHOMY BO3-
IyxXy oT 2565 no 520M°/4. B 3aBUCMMOCTH OT pa3Mepa U Ha3HAYEHHS OOCTyKHBAEMBIX
MTOMEIIEHNAN 10 BBICOTE ATAXKEU IO CTOSIKY IMTPOXOIUT PA3IUYHBIN Pacxoi MPUTOYHOTO BO3-
nyxa. O01as mpou3BOUTENBHOCTD 110 MPUTOYHOMY BO3JIyXY LIEHTPAIbHOIO KOHAMIIMOHEPA
coctapnsger 19120 m*/4. Ha rpynmy cTOSKOB ¢ OMHAKOBOM OPUEHTALUEH 110 CTOPOHAM CBETa
00CITy’)KMBaE€MbIX TIOMEIIEHUI MpUHUMAETCs OOUIMI 30HANBbHBIA BO3AyXOHarpeBareib. B
KJIACCHBIX KOMHATaX OT OOLIEro CTOSIKA OTXOASAT /IBa BEPTUKAIbHBIX OTBETBJICHHUSI, U HA UX
Ha BBICOTE OT MoJsa 2,6 M MOHTUPYIOTCSL Bo3iyxopacnpeaenurenu Hooro tuna BCIT-400Y
C PE3MHOBBIMM PETYJIMPOBOYHBIMU 3aTITYILIKAMH.

B pexume BO3LyIIHOIO OTOINIEHUS U BEHTWIALIMU KJIIACCHBIX IIOMEIICHUNA IIPUTOYHBIN
BO3yX IIOJAETCs MO NMOTONKOM. IIpuTouHas cTpys 3aXBaTbhIBAaeT MCIIAPEHMs, TEIJIOBBIIC-
JICHUs U BPEIHBIE I'a3bl, BBIACISEMbIE YUCHUKAMHU U MOJHUMAIOIIHMECS TEIUIOBBIMU KOH-
BEKTUBHBIMHU CTPYSIMH TOJ] IOTOJIOK, U YaCTUYHO BO3BPAIIAET BPEIHOCTH B 30HY OOMTaHUS
JOJIEH, UTO 3HAYUTENBHO YXYAIIA€T CAHUTAPHO-TUTUEHUYECKHUE KaueCcTBa BO3/lyXa B pabo-
Yel 30HE MOMELICHUA. BTOpbIM CEPBE3HBIM HENOCTATKOM TPAAULIMOHHOW LIEHTPAIBHOU
CHUCTEMBI SIBJISIETCSI HEBO3MOKHOCTh OCYLIECTBIICHHS PETYIMPOBAHUS TEIJIOBOTO PEXKUMA B
KOKJIOM NOMENIEHUU. TpeTbUM HENOCTATKOM TPAIULMOHHBIM CHUCTEMBI SIBJIIETCS OTCYT-
CTBHE OPraHU30BAHHOW BBITSDKKM OTEIUIEHHOTO M 3ara3oBaHHOIO BO3yXa M3 KIIACCHBIX
KOMHaT. Pa3paboTuuku TpaJULIMOHHON CUCTEMBI BO3AYUIHOTO OTOIUJIEHUS U BEHTUJISILIUU
KJIACCHBIX KOMHAT B IIKOJIE TOJIAraju, YTO MPUMEHSIEMBIE NPEKIE OKOHHBIE paMbl UMEIIN
HEJOCTAaTOYHYIO0 TepMETUYHOCTh. Uepes oTBepCTHsl B OKHAX M30BITOK BO3/AyXa B MOMeEIIE-
HUSIX YJaJIeTCsl HapyKy U NPEnsSTCTBYeT MH(PUIBTPALMH XOJIOAHOTO HApY>KHOTO BO3/yXa,
YTO 00€CNeurBai0 CHUKEHHE Harpy30K Ha OTOIICHUE TIOMEIICHU.
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3a MOCJEeIHHUE TOJIbl B HOBBIX CTPOUTENBHBIX HOPMAx 3HAYUTENIBHO IOBBILIEHBI Tpe-
OOBaHUS K YBEIMYECHUIO TEPMHUUYECKOTO COMPOTHUBICHUS OTPAKIAIONINX KOHCTPYKIHHA U
repPMETHYHOCTH OKOH. [Ipy BBIMONMHEHHH 3TUX TPEOOBaHUI B HOBBIX 3/IaHUAX OTMEYAETCS
BBICOKAsl FTEPMETUYHOCTh IMIOMENIEHHI, YTO TpeOyeT 00sA3aTeIbHOrO MPUMEHEHHSI MEXaHU-
YECKUX MPUTOYHO-BBITSKHBIX CUCTEM. [103TOMY B TPaJMIIMOHHON CUCTEME LEHTPAIBHOIO
IPUTOKA HEOOXOJUMO JOMIOJIHUTENIBHO YCTPOUTh OPraHU30BAaHHYIO BBITSKKY U3 ITOMeEILe-
HUW.

[Ipennaraemoe HoBoe pemreHne CKB 11t KTacCHBIX KOMHAT LIKOJIBHBIX 3aHUN 00ec-
NIEYMBACT MPUTOK CAaHUTAPHONW HOPMBI MPUTOYHOTO HAPYKHOTO BO3JyXa B 30HY OOMTAaHUS
JIOZEH, & OPraHU30BAHHYIO BBITSDKKY OCYILECTBIATH MOJ MOTOJKOM. B 1eNx 3HauuTeNb-
HOT'O CHIDKEHMSI PAacXOJ0B TEIUIA HAa NIOJOTPEB IPUTOYHOIO HApy>KHOT'O BO31yXa Ipejyiara-
eTcsl 00s13aTeNIbHOE MPUMEHEHHE YCTAHOBKHM YTUJIM3ALUU TEIUIOTHl BBITSYKHOTO BO3yXa
Ha HarpeB IIPUTOYHOIO HAPYKHOTO BO3/1yXa.

6.2 CKB nomemenuii miaBatejJbHBIX 0acCeiiHOB

[Tomenienust TIaBaTENbHBIX OACCEHHOB HCIOJIB3YIOT, KaK MPaBUJIO, KPYTJbIA TOJI.
TeMmmeparypa BOJbI B OacceiiHe B XOJIOJHBIN MEPUOJ rojla HE JOJDKHA OMYCKAaThCsl HUXKE
25 °C, a nerom yBenmuuBarbes Jlo 27°C. Temmeparypa Bo3myxa MoAaepKUBacTCs Ha 1—
2°C BblIIIe TEMIIEPATYPhI BOJIBI P OTHOCUTENHHOM BiaskHOCTH 50-60%.

Hanuuue OTKpBITON MOBEPXHOCTH BOJBI O0YCIOBIMBAET MOCTYIJICHHE B BO3YX IOME-
HICHUI OOJIBIIIOTO KOJMYECTBA BOISHBIX MapoB. KoimndecTBO MCHapSIONIMXCS C TOBEPXHO-
CTHU BaHHBI 0acceiiHa BOJISTHBIX

Ecnu nomenienue miaBaTeapHOro 0acceiiHa MMeeT 3HAUUTENIbHYIO IUIONIAb MOBEPX-
HOCTH OCTEKJICHUSI B HapY’>KHBIX OTPa)KJICHHUSIX, TO MPOHUKAIOLIAs Yepe3 HEro TeIuioTa
COJIHEYHOW paJvalliM 3aTPayrMBaeTCsl Ha HArpeB CTPOUTEIbHBIX KOHCTPYKIIMM U 3epKaia
BoJbl. Mcnonib30BaHKWE MPOHUKAIONIECH B MTOMEIIEHUE OacceiiHa COJHEYHON paauaiuu B
LEJISIX HarpeBa 3epKajia BOJIbI B MJIaBATEJIbHOW BaHHE MO3BOJISIET COKPATUTH 3aTpaThl TEI-
JIOTHI OT UCTOYHUKA TEIJIOCHAOKEHU S, TpeOyeMble I MOep>KaHus TEMIIePaTypbl BOIbI
B BaHHe t, = 27°C.

B xonoanblii epuo roga HEOOXOIUMO MPEAOTBPATUTH MOBBIIIEHHBIC TEIIONOTEPU
Yyepe3 3HAYUTEIbHBIE TOBEPXHOCTU OCTEKIICHUS! B HAPYKHBIX OTpaxkaeHusX. s sToi ue-
JIM KOHCTPYKLHS OCTEKJIEHUS JOJKHA UMETh MOBBIIIEHHOE TEPMUYECKOE COMPOTUBICHUE
Terionepeaaye, oOYCIOBICHHON HAJIMYMEM TpaJleHTa TeMrepaTyp BHYTpeHHero t, u
HapYXHOTO t;.x BO3AyXa, HO COXPAHITh CIIOCOOHOCTH MPOMYCKaTh B MOMEIICHUE TEIUIOTY
COJTHEYHOU pajualiiu, KoTopas OyAeT CrocoOCTBOBAThH IMOIEPKAHUIO TeMITepaTyphbl Mo-
BEPXHOCTH BOJIbI B IUIaBAaTEILHOW BaHHE Ha TpedyemoMm ypoBHe 1y, = 25—27 °C.

B nensax yBenuueHus MOrIOTUTEIBHOW CIOCOOHOCTU MPUTOYHOT'O BBITSXKHOTO BO3TY-
Xa MO BOCHPUSITHUIO BJIArOBBIJCIICHUN pallMOHAJIBHO MOJaBaTh MPUTOYHBIN BO3JyX C Ma-
JBIMU CKOPOCTSIMH HEMOCPEJCTBEHHO B 30HY HAXOXKJEHUS JIOJAEH, a YIalsiTh BO3IyX U3
BEPXHEMN 30HBI NOJ MOTOJKOM MNOMEIIeHUs. BraxkHslii BO3ayx Jjierye cyxoro. [loatomy B
peXrMe TIOCTYIUICHUSI B 30HY HAXOXKIEHUS JIFOJed MPUTOYHOTO BO3/lyXa W MOTJIOIMICHUS
UCIIAPSIONIUXCSl BOJSIHBIX MapoB oOpa3yeTcsi 0ojiee HACHIIEHHBINH BJIaroi BO31yX, KOTO-
phIii OyaeT MOJHUMATRLCS 10/ MIEPEKPhITHE. TAC BIArocoiep)kaHue Oy CTAHOBUTCS BBIIIE,
geMm 0.
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Ot Temneparypsl t,, = 1,4 °C g0 t, ;= 26 °C npuTO4HOI HapY>KHOI BO3yX HarpeBaeTCs
B Kaslopudepe, muraeMoM ropsiaeit Bojioi. [pu nmosbimiernu @y 10 60% crucrema nepexouT Ha
paboTy MO MPSMOTOYHOM CXEMe.

Bo u30exxanne KOHACHCAIIMH BJIarW Ha BHYTPEHHEW MOBEPXHOCTH OTPAXKIAIONINX KOH-
CTPYKIIMI C TIOMOILIBIO HarpeBaTeNIbHBIX MPUOOPOB HEOOXOAMMO OOECTICUUTh MOAICPKAHNE
TEeMIIEpaTyphl UX TIOBEPXHOCTEH 3uMOil Ha ypoBHE He MeHee 19 °C. B pacueTHbIX pexumax
TETUIOTO TIEPHOa To/Ia TeMIepaTypa TOUYKHA POCHI yaaiusieMoro Bo3mayxa paBaa 22 °C. UtoOsl
MIPEIOTBPATHTh KOHJICHCAIIMIO BJIard, TEMIIEpAaTypa BHYTPEHHUX TOBEPXHOCTEH Orpakie-
HUM HE J0JDKHA ormycKathes jietoM Hibke 23°C. [IpoBeneHHbIN aHaIn3 KPYIJoroA0BbIX pe-
KMMOB Pa0OTBhI CHUCTEM MHKPOKJIMMATa B MOMEIICHUSIX TUIaBaTEIbHBIX 0ACCEHHOB TO3BO-
JWIT pa3paboTaTh NPUHIUITMAIBLHYIO CXeMY IMIPEACTaBICHHYIO Ha puc. 6.1.

BoznyxoBogamu 8 mputouHbIil arperat 1 coemuHseTCs ¢ JJaMUHAPHBIMH BO3IyXopac-
npenenutensaMu 9. 13 KOTOpBIX MPUTOYHBIN BO3MyX Ly MOCTymaeT B 30Hy HaXOXKIEHUS JTIO-
neit co ckopoctbio He Oosiee 0,2 M/c. BiakHbIil BO3yX MO MMOTOJIKOM Yepe3 BBITSHKHON
B0o3yx0oBoa 10 3abupaercsa B BoITsKHOM arperat 11. Bo3gymneiil arperar 1 coOupaetcs
U3 OJIOKOB, BKJITIOYAIONIMX O XOIY BO3/yXa CIEIYIOIINE JIEMEHTB: MHOTO CTBOPYATHIN
BO3IYIIHBIN KJIAMMaH 2 JUIsl TIOCTYIUICHUS TIPUTOYHOTO HAPYKHOTO BO3/IyXa MPH MTEPEMEH-
HOM pacxojie Ly, Bo3mymHbid GuiabTp 3; TEIUIOOTAAIONIUIN TETUIOOOMEHHUK 4 yCTaHOBKU
YTUIIU3AUY; KaJopuQep BTOPOTo MOJ0TPeBa 5; CMECUTENBHYIO KaMepy 6; MPUTOYHBIN BEH-
TUJISITOD /.
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Pucynox 6.1. IlpuanumuansHas cxeMa CUCTEeMbl MUKPOKIIMMATa B TIOMEIICHUN OacceifHa ISl TUTaBaHMs

BeitspxHo# arperat 11 mo xomy Bo3ayXa BKIHOYAET CICAYIONIME 3JeMeHThI: (Gribtp 3\
BBITSDKHOM BEHTUIISTOP 12; Bo3mymiHy 0 Kamepy 13 ¢ BO3AyIIHBIM KIaraHOM, COSAMHEHHYIO
BO3AyX0BOJIOM 14 co cMmecuTensHOM Kamepoi 6 MpUTouHOro arperata 1 Teriou3BICKarOIUi
TEII00OMEHHUK 15 yCTaHOBKM YTHJIM3allMU; BRIOPOCHOM BO3ayxoBo1 16 ynansemoro B at-

mMocepy Bozayxa L.
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B nomemennu miaBaTenbHOro 6acceiiHa TepmocTar 17 KOHTPOJIHMPYET TeMIIepaTypy
BO3/yXa t; B 30HE HAXOXKICHUS JIIOACH U Yepe3 UMITYJIbCHYIO CBS3b BO3/IECHCTBYET HA aBTOMa-
TUYEeCKMA Kianmad 18 m3aMeHeHus pacxoja ropsdel Boasl depe3 kajmopudep 5. Jatumk 19
KOHTPOJIMPYET BIAXKHOCTh BO3IYyXa () B 30HE HAXOXKACHUS JIIOAECH U 4Yepe3 HMITYJbCHYIO
CBSI3b BO3JICIICTBYET HA MOTOPHBII MPHUBOJ BO3AYIIHBIX KJIAMaHOB Y BO3AYIITHON Kamepsl 13.
[Ipy CHIKEHUU OTHOCUTENILHOW BIA’KHOCTU BO3/1yXa JI0 HMXKHETO YpoBHA 50% BO3IyILIHbIE
KJIarmaHel KaMmepbl 13 OTKPBITHI 7S MPOIYCKa MO COSAMHUTEILHOMY BO31yX0Boay 14 Ha
petmpkyisauto 10 50% yaansieMoro Bo3ayxa, KOTOPBIA CMEIIUBACTCS C MOAOTPEThIM PH-
TOYHBIM Hapy>KHBIM BO3JyXOM B Kamepe 6 nmpurtouHoro arperara 1. [lpu noctrxeHnn Bepx-
HEro YpOBHSI OTHOCUTENILHOW BIAKHOCTH Bo3ayXxa 60% B 30HE HaXOXKIEHUS JIIOACH TaTYUK
19 nopaer xomMaH/ly Ha 3aKpbITHE BO3AYIIHBIX KJIAMaHOB Y BO3MYIIHOW Kamepbl 13, mocie
4yero NpuTOYHbIN arperatr 1 paboraer nmo npssmMoTouyHoi cxeme. Ha cxeme (puc. 3.3) He mo-
Ka3aHbl HarpeBaTeIbHbIe MPUOOPHI, KOTOPBIE JOJKHBI MOJCPKUBATH TEMIIEPATypy Ha MO-
BEPXHOCTU OTPaKJIECHUI MOMEUIEHHs IJIaBAaTEIbHOTO OacceiiHa BBIIIE TEMIEPATyphl TOUKH
POCHI yAQJIIEMOT0 BJIAXKHOTO BO3/1yXa.

[Ipurounsie 1 u BeITSDKHBIE 11 arperatbl y100HO M 3KOHOMHYHO CO3/1aBaTh Ha 0aze
OJIOKOB IIEHTpaJIbHBIX KOHIUIIMOHEPOB. B HacTos1ee BpeMs TOIbKO B MOCKBE peain30BaHO
OoJsiee BajIaTh MPOEKTOB CHUCTEM MHUKPOKJIMMATA IUIABATEIbHBIX 0acCEHHOB, BBIIOJHEH-
HBIX 10 CXeMe Ha puc. 3.3.

B xauectBe npumepbl BEICOKO3(DPEKTUBHON 1 SKOHOMHUYHOU PAOOTHI CUCTEMBI MUKPO-
KJIMMaTa B IUIaBaTEIbHOM OacceiiHe MOXHO TmpuBeCTH [OCyaapcTBEHHYIO JIE€TCKO-
IOHOIIICCKYIO CIIOPTHUBHYIO mikoimy Ne7 (Mocksa, yi. HobotoBckast). ITo cpaBHEeHHIO CO cXeMO#i
Ha puc. 3.3 1OoJ MOTOJIKOM TOMEIIECHUS TUIaBaTeIbHOTO OacceiHa pacnosararoTcs JiBa Mpu-
TOYHBIX BO3/TyXOBO/Ia, U3 KOTOPBIX HA TOBEPXHOCTh MOTOJIKA B XOJIOJIHBIN MEPUO T0/1a Mo/1a-
eTCsl HarpeThld BO3/YX, UTO TMO3BOJIMIIO M30€kKaTh KOHJEHCAIIMU BJIar Ha BHYTPEHHEH IO-

BEPXHOCTH NEPEKPBITHS.
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Ilpakmuueckoe 3anamue Ne'l

7.1 CKB nJ1st noMe1eHnii UCKYCCTBEHHBIX KaTKOB
7.2 CKB ny1s1 onepalidioHHBIX M peaHUMAaluy B OOJIbHHUIIAX

7.1 CKB n71s1 noMenieHuii HCKYCCTBEHHBIX KATKOB

3aKpbIThIEC TOMEILIEHUS C UCKYCCTBEHHBIMU KaTkaMu TpeOyroT npuMeHenus: CKB, Ha3Ha-
YEHHEM KOTOpPBIX SIBISIETCS: 0OECIeUeHUe OTCYTCTBUS TyMaHa y NMOBEPXHOCTH JICASHOU
IIOCHBI; OTCYTCTBHS KOHJEHCATa HAa CTPOUTEIBHBIX M OTPAXKAAIOLIMX KOHCTPYKLUAX IIO-
MEIICHUH KaTKOB; 00eCMeYeHNe CAaHUTAPHO-TUTUEHNYECKHUX MapaMeTPOB BO3AYIIHON cpe-
JIbl B 30HaX MOMEILEHHUS, TJ€ HaX0aATcs oau. Mcxond U3 3TUX TpeX OCHOBHBIX 33]a4 pa-
MOHAJIBHO YCTPOMCTBO Tpex no HazHadeHuto CKB: obcmykuBaromux 30Hy JeAsHON ape-
HBI; 00€CIIeUnBAIOLIUX TEMIIEPATYPy BHYTPEHHUX MOBEPXHOCTEN CTPOUTENBHBIX U OIpax-
JAOIIMX KOHCTPYKIUM 3IaHUM MCKYCCTBEHHOI'O KaTKa BBIIIEC TEMIEPATypbl TOYKH POCHI
OKPY’KaIOILIET0 BHYTPEHHUE MMOBEPXHOCTH BO3/lyXa, UTO MPEJOTBPATUT OOpa30BaHUE KOH-
JIEHCALlMU BOJSHBIX MapOB U3 OKPYKAIOLIEr0 BHYTPEHHUE MOBEPXHOCTH BO3lyXa; CO3/1a-
IOUMX TpeOyeMble CAHUTAPHO-TUTMEHUYECKHE MapaMeTphl BO3/lyXa B 30HaX HaXOXKICHUS
JIIOJIEH.

PaccMOoTpuM OCHOBHBIE OTJIMYKSA (POPMUPOBAHUS TEIJIOBOTO PEKMMaA B TIOMEILIEHUIX
UCKYCCTBEHHBIX KaTKOB. JlesiHast apeHa 1jisl MPOBEAEHUSI UTP U TPEHUPOBOK IO XOKKEIO €
maiiooit umeet crangapTHeie padmepbl 60 x 30 M ¢ HAJIMYMEM 3aKPYTJICHUN Y BCEX YEThI-
pex yTJoB JIEASHON apeHbl. PacueTHy0 OBEPXHOCTH JIbJIa MOKHO IPUHHUMATH 110 pa3Mme-
paM IO JJIMHE U IMIMPUHE apeHbl, YTO ISl CTAHAAPTHOIO XOKKEHHOTO Mo cocTaButT 60 x
30 = 1800 m?. McKycCTBEHHOE NIESHOE TIOJIE CO3JAETCS MyTEM 3alMBKU U HAMOPAKUBA-
HUS JIbJa HA TUTUTE KaTKa. B KOTOPOM 3aJI0KEHBI 3MEEBUKH JUISI IUPKYJIALMH XOJI0JOHOCH-
Tens. B 3aBUCMMOCTH OT BMJA MEPONPHUATHHI, MPOBOAUMBIX Ha JIEASHOW apeHe, MOAAEp-
KUBAETCsl pa3jMyHas TemIepaTypa JibAa: JUIsl MPOBEIEHUS WUIP MO XOKKEK Tpedyercs
KECTKUH Jiel], YTO oOecreunBaeTcs Mpu TeMIlepaType MOBEPXHOCTHU Jibjia oT —6,5 10 —
5,5°C, u npu Temmneparype Bo3Ayxa B 30HE Jie[sHOM apeHsl nopsaka 6—10°C; ns du-
TYPHOT'O KaTaHUs TEMIIEPATYpa MOBEPXHOCTH Jiba 0T —4 10 ~3°C npu TeMIieparype BO3-
nyxa B 30He neasHou apensl 10—13 °C; [Ins pa3BiaekaTenbHOrO KaTaHUs TeMIeparypa
apaa ot —3 g0 —2°C npu temnepartype Bozayxa a0 15 °C. [ns KaTKOB CIIOPTUBHOIO
CKOPOCTHOTO KaTaHWsI TeMIlepaTrypa MOBEpXHOCTU Jbaa Tpebyercs or —0,5 JIO -2°C
(msrkumit ten). Temmepartypa Bo3ayxa aomnyckaercs 10 15°C [26].

CKB nnst oOcmy>kuBaHUs JEASTHOM apeHbl MPOSKTUPYETCS Ha YCIOBUS MOJACp>KaHNe
PEKOMEHAYEMOM TEMIIEpaTyphl BO3[yXa B 30HE HAXOXKIECHUS JIIOICH Ha JIEASHOM apeHe.
TeruioBoil peXxuM B 30HE HAXOKICHUS JIOAECH HA JIEASHOM apeHE ONPENENAETCs TEIUIONPH-
TOKaMu'" TIPEXKIE BCErO OO0YCIOBIIEHHBIMH HU3KUMHU TEMIIEpaTypaMH MOBEPXHOCTH Jbia iy
°C.

7.2 CKB pJ151 onepauiMiOHHbIX ¥ peaHUMAUM B 00JIbHHIIAX

W3 00mecTBEHHBIX 30aHUNA HAUOOJIEE CIIOKHOU U OTBETCTBEHHOM MO HA3HAYECHUIO SB-
nsiercst co3nanue CKB miist momMerieHuii onepanmoHHbBIX U peaHUMaIiy B OOIbHUIAX. ITO
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CBSI3aHO CO 3JOPOBBEM JIIOAEH, MEPEHECIINX TSKEINIbIE ONEPALMH, CTPATAIONINX Pa3JIhy-
HBIMH 3200JIEBAHUSIMU ¥ UMEIOLTUX OCIa0JIEHHBIN OpraHU3M.

B 3panusx 0osbHMI] HaOO0JIee OTBETCTBEHHBIMHU 10 KaYECTBY BO3YIIHON CPEJIbI SIBISIOT-
Cs1 TIOMEIICHHUS OTIeparMOHHBIX, 111 KOTopbix CKB momkHbI 00ecnednBaTh BHIMOTHEHUE
CenyIonMX TpeOOBAHUIA: MIPEMATCTBOBATH PACIIPOCTPAHEHUIO 00JIE3HETBOPHBIX OAKTEPHIA
BO3/YILHBIM ITyTEM,;

co3/1aBaTh AJis1 OOJIBHOTO M MIEPCOHANA OMEPAIMOHHON MaKCUMAaJIbHOE YCJIOBHE TEIIO-
BOro komdopTa;

MPENATCTBOBATh OOPA30BAHUIO CTATUYECKOrO DJIEKTPUYECTBA U YCTPAHSITh PHUCK
B3pbIBa I'a30B, IPUMEHSEMBIX [IPU HAPKO3aX.

B nomenieHnsx onepanmoHHbIX KPYTJIbIA IOl HEOOXOMMO TMOIEPKUBATh TEMIIEpaTy-
py 20-23°C nipu BbICOKOM OTHOCUTENBHOU BiaxHOCTH 50 60%, mpu KOTOpOoil HE 0OpazyeT-
Csl CTaTHYECKOTr0 3JIEKTpUYeCcTBA. B TEibli epuo/1 roga TeMiepaTrypy Bo3ayxa B IOMeENIe-
HUU OINEPAllMOHHON HE PEKOMEHIYETCS MOoJAHMMAaTh Bbille 23 °C, Tak KaK omepaiuu mpo-
BOJISITCSI B PE3MHOBBIX TepYaTKax, B MapJeBbIX IMOBS3KaX. MIANOYKaX Ha roJIoBE U Oprod-
HBIX KOCTIOMaXx, 4TO CO3/IA€T JOIMOJHUTEIbHBIC TPYAHOCTH OTBEICHUS TEIUIO- U BIArOBBI-
JeJIeHu oT padoTaroiux Jiroje. OTMEUeHO, YTO MPU MOTEHUM OT JIF0/IeH OOJIbIIIe HCXOIUT
OakTepuil, YTO 3arps3HIET BO3AYX B IOMEIIEHUH ONEPALIMOHHOM.

AHann3 MPOEKTHBIX PEIICHUN IOKa3bIBAECT, YTO OOBIYHBIE pa3Mephbl MOMEIICHUMN
onepanuoHHbIX TpebyroT mogaun 2000-2500 M>/4 IPUTOYHOIO BO3AyXa IPH MAaKCHMAllb-
HOM pabodem TemneparypHoM nepemnaje 6°C, 4To Mo3BOJISET OTBOAUTH 10 SKBT-u Termo-
n30bITKOB. [Ipy mpoBeaeHUM omepaiyii B MOMEIIEHUN ONEPAlIMOHHON MOXKET HaXOIAUThCS
10 10 4enoBek, 4yTO BBI3OBET TEIIONPUTOKH Oosiee 1kBT-u. MolilHbIe OCBETUTENILHBIE JIaM-
bl U paboTaloIKe anmapaThl MOTYT BBIACIATH A0 2 KBT-u Termmon30bITKkoB. Tenaonpuroku
4Yepe3 HAPYKHBIE OTPAKICHUSA MOTYT COCTABJIATH 10 1,2 kBT 4.

B nensix 3kOHOMHMM TEIIa Ha HarpeB MPUTOYHOTO HAPYKHOTO BO3JyXa U COKPAILCHUS
pacxojia SJIEKTPOIHEPTUH HA PAOOTY XOJOAUIBLHBIX MAIIUH MPEAIaracTcsl UCIOIb30BAHUE
YTUJIM3ALUUHU TEMJIOTHI U XOJIOAA BBITSHKHOIO BO3/TyXa HA HATPEB U OXJIAKIAEHUE MMPUTOYHOTO
HaApY>KHOTO BO3AyXxa. bojesHeTBOpHbIE OaKTepUu MOTYT MOCTYIATh B TIOMEIICHHUE OTepaliy-
OHHOM C IPUTOYHBIM BO3AYXOM, U3 COCEIHUX ITOMEIIECHUM, OT NEPCOHala OIEPalMOHHOM.
JInst ouMCTKH BO3yXa OT OakTepuit HEOOXOUMO OCYILECTBIISITH MHOTOCTYIIEHYATYIO OYHCT-
Ky CAHUTapHOW HOPMBI PUTOYHOTO HApY>KHOTO Ly ¥ BHyTpeHHETO L BO3ayXa.

Ha pucynke 6.2 nokazana pa3zpaboTaHHasi B MOCJEIHUE TO/Abl IPUHIMITHAIBHAS CXeMa
CKB 1o sHeprocOeperaronieid TeXHOJIOTHH JJIs ONEPAMOHHOM. COCTOSIIAsT U3 TPEX KOH-
CTPYKTUBHBIX 3JIEMEHTOB. MPUTOYHO-BBITSHKHOTO arperara 1 st KpyrjioroaoBoi ooOpa-
OOTKHU IPUTOYHOTO HAPY>KHOTO BO3aAyXa Ly, CMECUTENIBHO-OUUCTUTEIHLHOTO TPUTOUYHOTO
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Pucynok 6.2. [Tpuniunumansras cxema CKB momerieHus ornepaiyoHHOM ¢ SHEprocOeperatoniMy peskuMaMu
KpYTJIOTOJI0BOM PabOTHI

arperara 2 AJis I01a4u B MIOMEIICHUE ONEPALMOHHON MPUTOYHOTO Bo3ayxa Ln; HacTeHHO-
ro MPUTOYHOTO BO3AyXopachpeaenuTesiss 3 cO BCTPOCHHBIM (GUILTPOM 4 aOCONIOTHOM
OYMCTKH MPUTOYHOTO Bo3ayxa. B TexHuueckoit aurepatype GUIbTpbl aOCOTIOTHOM OYUCT-
k1 yacto obo3navaror HEPA ¢unbetp (ot anra. High Efficiency Particle Air).

[IpuTOYHO-BBITSHKHOM arperat 1 BKIIIOYAET amnmapathl 1Ji KPYTJIOroJJOBOM MOATOTOB-
KU TPUTOYHOTO HAPYKHOTo Bo3ayxa L, mo sHeprocOeperaromieii TeXHOJIOTUU B COOTBET-
CTBUU C YCIIOBUSIMU (DOPMHPOBAHUS TEIUIOBOTO PEKMMa B IMOMEIICHUH ONEPALMOHHOM,
YTO KOHTPOJUPYETCA MO AATUYUKY 5, BOCOPHUHUMAIOLIEMY TEMIIEpaTypy YAAISIEMOro U3
MOMEILEHUS BBITSKHOTO Bo3ayxa Ly, Temneparypa kotoporo ty paBHa TemrepaType BO3-
JlyXxa B ONEPALMOHHOM {,.

B xomoaHbIi eprot rojia JaTIMK 6 KOHTPOJISI TEMIIEpaTyphl HAPYKHOTO Bo3ayxa t,
BKJIFOYAET HACOC / YCTAaHOBKM yTHJIM3alMU 8. B 3TOM pekume TemsioTa BhITSKHOTO yaas-
eMoro Bo3ayxa Ly Oyner mepenaBaThCsi Ha HarpeB MPUTOYHOTO HAPYKHOTO BO3yXa. JlaTunk
9 KOHTpOJISL TEMIIEPATYPhl MPUTOYHOTO HAPYKHOTO BO3IyXa 1, BO3AEHCTBYET Ha MycKaTeib
anekTponBurarenisi kommnpeccopa 10 u deThipexxo/10BOi aBTOMaTH4eckuid kimaman 11. B
peXUMe HarpeBa MPUTOYHOIO HAPYKHOro Bo3ayxa padotaer komrpeccop 10. Yerbipex xo-
noBoil knamaH 11 oOecneurBaeT MOCTYIUIEHHME TOPSYMX MApOB XOJIOAWIBHOIO areHra B
TPYOKH TErIOOOMEHHMKA 12, KOTOPBI B 3TOM peXUME SIBISETCS KOHACHCATOPOM (PEKUM
TEIJIOBOTO Hacoca). Temiora KOHAEHCAllUU MepeaaeTcss B TeIIooOMeHHuKe 12 Ha HarpeB
IIPUTOYHOIO HAPYKHOT'O BO3AyXa. BBITSDKHOW yAalsgeMbld BO3MYX OXJIAKIACTCA B TeEIl-
1000MeHHUKe 13, KOTOPBIN B 3TOM peXHUME SBISIETCS UCTIAPUTENIEM XOJOIMIbHOM MaIlIiHE.
OxJakIeHHbIN yaalisieMblil BO31yX BbIOPAChIBAETCS MO MPUCOEAUMHUTEIBHBIM BO3yXOBO-
JlaM yepe3 yCTpoucTBo /] B atMocdepy.
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[Ipy HaMYMKM B OMEUIEHUH ONEPALMOHHON OKOH pallMOHAJIbHO YCTAaHOBHUTH O] OK-
HAMHU HarpeBatelibHbIe MPUOOpHI 15 ¢ 00s3aTebHBIM PUMEHEHHEM Ha TPYOOMpOBOIaX
MOJIa4H TOPSTYEH BOABI TEPMOPETYISITOPOB 16, HACTPOCHHBIX HA TOJCPKAaHNE MUHHMAITb-
HOTO 3HAYCHUS TeMIlepaTypbl B OMeIeHHUIX () = 18 °C. [loaroroBka u mpoBeaeHue
orepaiuii TpeOyeT UCMOJIb30BaHUSI B ONEPAIMOHHOM TMOMEIICHUHU 3JIEKTPONIOTPEOIISIONIIX
puOOpPOB (CBETHJILHUKOB, AJIEKTPONPUBOIOB MEAUIIMHCKUX anmapaTtoB U Jp.). DTO 00y-
CJIOBJIMBACT HAJUYME TEIUIOBBIICICHUN, KOTOPBIE TOJIKHBI BOCHPHUHUMATHCS XOJIOIAHBIM
NpUTOYHBIM BO3ayxoM. [lepenaa TemrepaTyp MEXy NPUTOYHBIM BO3AYXOM U BO3yXOM B
paboueii 30He POBECHUS OTEPAlK HE JTOJbKEH MpeBbimaTh 6°C, 4To TpedyeT nmpuMeHe-
HUSl CHELHUAIBHOTO BO3IyXOPACHpeeeHus, KaK 3TO MOKa3aHO Ha cxeme pucyHke 6.2. B
XOJIOAHBIN Mepuo]l Toa B padoueit 3one noyaepxubaercs t,—= 20 °C, u Temneparypa npu-
TOYHOTO BO3/[yXa Ha BBIXOJIC M3 BO3IyXOpaCHpeaeauTesst 3 MOXKET ObITh Ha MIECTh TPajy-
CcOB HIXe ;.

TpeOyemast Temnieparypa t, NIPpUTOYHOTO BO3IyXa OOECIEUYUBACTCS CMEIICHUEM B IPH-
TOYHOM arperare 2 X0JIOJJHOTO Hapy»HOTO L, 1 BHyTpeHHero L, Bo3myxa. CMech IPUTOYHOTO
BO3ayXa L, ounimaercs B arperare 2 B (GUIBTPE TOHKON OYUCTKH /7 1 TI0 TIPUCOSTUHUTEITb-
HOMY BO3/yXOBOJY IOCTYIAaeT K BO3IYXOpAacCHpeNeMTeIbHOMY YCTPOUCTBY 3, B KOTOPOM
OCYIIIECTBIISIETCSI KOHIIEBast a0COJIIOTHASI OYMCTKA MIPUTOYHOTO Bo3ayxa B puibTpax 4. bia-
rojiapsi MOCJIEA0BAaTEIbHON OYHCTKE MPUTOYHOTO BO3JyXa B ¢uibTpax arperatoB 1 m 2
o0ecrieunBaeTCsl HE TOJIBKO BBICOKAsi CTEMEHb OUYMUCTKHU, HO U JOCTATOYHO MPOJOJIKUATEIb-
Ha paboTta KoHIIeBOro GpuiabTpa 4 6€3 3aMeHbl Ha HOBBIM (DUIIBTPYIOIIEH MaTepuall.

B xonoaHbIi mepuoa rojaa M3-3a HU3KOTO BIIArOCOJEPKaHUS HApY>KHOTO BO3AyXa B
ONEPalMOHHON OTHOCUTEbHAS BIAXHOCTh BO3yX MOKET MOHU3UTHCA 10 PETJIaMEHTHUDPY-
eMmoro HwxHero npenaena 40% s BO3MOXKHOCTH TMOBBIIICHUS! OTHOCUTEIBHOM BJIAXKHO-
CTH BO37yXa B NMPUTOYHOM arperare 2 WiId B MOMEIICHUH OIEPAIMOHHOW HEOOXOIMMO
YCTaHOBUTh MAapOBOM yBIaxHUTENh 18, pabora KoTOporo perymupyercs aaraukom 19
KOHTPOJISI HUKHETO YPOBHS BIQXKHOCTH BHYTPEHHETO BO3yXa.

B xauecTBe MpUTOYHO-BBITSKHBIX arperaTtoB 1 pekoMeHyeTcst UCIOIb30BaTh KOH/IH-
rmoHepsl Tuna VPL 1o AByXcTyneH4yaTol cxeMe yTHIIM3AIuU TeIUIa U X0JI0/a BRITSHKHOTO

BO3/yXa.
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8.1 O6mre moaXxo/bl K MOBBIICHUIO dHEPTeTHIECKONW d()PEKTUBHOCTA U CAHHUTAP-
HO-TUTUEHUYECKUX KAaYECTB CUCTEM KOHAUIIMOHUPOBAHUS

8.1 O6uue MoaAX0AbI K NOBBIIIEHUIO YHEPreTH4ecKoii 3¢ (PeKTHBHOCTH M CAHMTAPHO-
THTMEeHNYEeCKUX Ka4YeCTB CHCTeM KOHAUIMOHUPOBAHUS

[Torpebnenue 3HEPreTHIECKUX PECYpPCOB JOCTUTIIO TAaKUX TMTAHTCKUX MAacCIITa0oB,
YTO YrpoOKaeT, C OJHON CTOPOHBI, HCUEPIAHUEM MPUPOJHBIX IHEPrETUYECKUX PECYpPCOB
— OpPraHMYeCKHX BUIOB TOIUIUBA M «IHEPTETHUYECKUM TOJOJOM», C APYTOd CTOPOHBI, —
3arpsiI3HEHHEM OKpY>Karolled cpellbl MPOAYKTaMH CrOpaHusl TOIUuBa. l[lepcrekTHBHBIM
SIBIISIETCSl MCTIONH30BAHUE HETPATUIIMOHHBIX M BO300HOBIISIEMBIX HCTOYHHKOB SHEPTHUU:
COJIHLIA, BETPA, MAJIBIX PEK, F€OTEPMaIbHBIX BOJ U T.A. OOIIKUM HEAOCTaTKOM BCEX HETpa-
JTUIIMOHHBIX U BO300HOBIISIEMBbIX HUCTOUYHUKOB 3Heprun (HBUD) sBnsiercs Bbicokas cTou-
MOCTb IOJIy4a€MOM TEIIOBOW U AJIEKTPUUYECKON SHEPTuu, MOITOMY TPAAUIIMOHHAS dHEp-
reTvKa B HacTosIlee BpeMs MpeANOUYTUTEIbHEN HeTpaauionHoi. Hapsny ¢ ucnonb3oBa-
Huem HBUD cTparernueckum HampaBieHHUEM B SHEPTETUKE SIBISIETCS SHEPTO- U PECYPCO-
coepexenne. GUHAHCOBBIE BIOKEHUS B dHEprocoepexxenue B 3-5 pa3 appekTuBHee, yeM
BKJIaJ[bl B HapalllMBaHUE IeHepaTOpHbIX MomHocTel. [Ipobiema sHeprocoepexeHus mMo-
KET pelaThCs Ha Pa3HbIX YPOBHAX: B TNIOOAIBHOM MaclmTabe Ha ypoOBHE OOJBIION 3HEp-
TETUKU U B JIOKAJIbBHOM MaclliTade Ha YPOBHE OJHOTO OTHIEIBHO B3sATOTO 31aHus. [Ipeame-
TOM HAIlIeT0 pacCMOTPEHUs OyayT BOIPOCH SHEProcOEPEIKEHUS B cUCTeMax o0ecTeueHus
MUKpPOKJIMMAaTa ¥, B YaCTHOCTH, B CUCTEMaX KOHJIUIMOHUPOBAHUS BO3yXa, TaK KaK 000-
3HAYUTh KPYT BOIIPOCOB, CBSI3aHHBIX C MPOOJEMON 3KOHOMHMM 3HEPIrUM, CIEAyeT Ha
HaYyaJIbHOM CTaJUHU MPOEKTUPOBAHUS OOBEKTA.

Bce mepornpusitus, HanpaBlieHHbIE HA 3HEPrOCcOepeKEHHE, TOKHBI ObITh CTUMYIIH-
POBaHBbI Ha OCHOBE 3aKOHOB, JEHCTBYIOLIMX B FOCYJapCcTBE. ['0Cy1apcTBO CO3/1a€T 3KOHO-
MHUYECKHE U MTPaBOBbIE YCIOBUSI 3aMHTEPECOBAHHOCTH B DHEPrOCOEPEKEHUH IOPUINUECKUX
U (QU3NYECKHUX JIUIl C TOMOINBI0 PAa3yMHBIX HAJOTOBBIX Mep U cyOocuauii. B mupoBoii
NPAKTUKE U3BECTHO HEMAJIO MPUMEPOB pealn3alii rocyJapCTBEHHON MOJUTUKHU B 00Ja-
cTu cOepexxeHust sHeprun. B OonbimmHCTBE cTpaH 3anaaHoi EBpoOIbI ObUIO JOCTUTHYTO
CHIDKeHHe sHepronorpebneHus Ha 40-60% myTeM SKOHOMHYECKOIO BIMSHUS TocyAap-
ctBa. OTHUM U3 TJIABHBIX MOAXOJ0B OBLIO perieHue o (UHAHCUPOBAHUU dHEprocoepera-
fomed monutuku. [lpunsareii B Poccun @enepanbhbiil 3akoH «O0 3HEprocOepekeHUN
onpeensieT NpaBoBble, SJKOHOMHUUYECKHE U OPTaHU3ALMOHHBIE OCHOBBI TOCYAapCTBEHHOU
MOJIMTUKHU B 00J1aCcTH 3HEeprocOepexkeHus. Bo ucnosiHeHre 3akoHa AJig OTIEIbHBIX PEruo-
HOB Poccum pa3paboTaHbl porpaMMbl 3HEProcOepeKeH s, peIycMaTpUBAIOLIUE CIIETy-
IOLLME OPTaHU3AIIMOHHBIE MEPOITPUSATHSL:

—DOHEPTeTUYECKUH ayAUT Ha IPEAIPUITUSIX;

—COCTaBJICHUE PHEPTeTUUECKUX MACTIOPTOB MPEIIPUITHUS;

—CO3/IJaHUE IEMOHCTPAIIMOHHBIX 30H BBICOKOH 3HepreTndeckoi 3¢ (HeKTUBHOCTH;
—MCIIOJIb30BAaHUE SKOHOMHUECKUX CTHUMYJIOB BHEAPEHUS YHEProcOeperaroux TeXHOI0-
THH.
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AHanu3 OCHOBHBIX (PAaKTOPOB, OMPECISIONINX MOTPeOJICHHE SHEPTUU CHUCTEMaMHU
OTOIUICHHUS, BEHTUJISIIUU U KOHJIUIIMOHUPOBAHUS BO3/1yXa, MO3BOJIMII HAMETUTH OCHOBHBIE
HaNpaBJICHUS] SKOHOMUU SHEPTUU U TOIUIMBA B CHUCTeMax OOecledeHHs] MUKPOKJIMMATa
3IaHUM:

—TeIJI0TeXHIUYeCKast ONITUMU3ALIUS IpajoCTPOUTENbHBIX, 00BEMHO-
TUTAHUPOBOYHBIX, KOHCTPYKTUBHBIX PEIICHUHN 3aHH;

—MCTIOJIb30BAaHUE BTOPUYHBIX YHEPTETUUECKUX PECYPCOB, B YACTHOCTH YTHUIIM3AIIH
U pereHepanuu TeroThl HU3KOMOTEHIIUAIbHBIX UICTOYHUKOB B TETNIOOOMEHHHUKAX U TEIl-
JIOBBIX HAcOCaXx;

—HCIOJIb30BaHUE aIbTEPHATUBHBIX UCTOUHUKOB SHEPIHH HEMOCPEICTBEHHO B 3/1a-
HUU: COJIHIIA, BETPA, TPYHTOBBIX U MOBEPXHOCTHBIX BOJI, 3MJIU U T.JI.;

—MCIIOJIb30BaHKE MIPUPOJIHOTO MOTEHIMAIA TEIUIOTHI U X0JI0AA;

—COBEPILEHCTBOBAaHUE TEXHUYECKOTO YPOBHS CUCTEM 00€CIIEYeHHs] MUKPOKIIIMATa
MOMEIICHHI C LIENbIO MOBBIIICHHS UX dHEpreTnyeckor appexruBHoctu. [lpumenenue pa-
[IUOHATIFHBIX CXEMHBIX U MPUHIIUITHAIBHBIX PEIICHUH;

—HCIO0JIb30BaHUE SHEProcOeperarniero o0opya0BaHus;

—TIOBBIINIEHNUE KYJIbTYPBhl CTPOUTEIHCTBA, MOHTAXKa, JKCIUTyaTallud 3JaHUN, HC-
MOJIb30BaHUs SHEPIUH (YUET U KOHTPOJIb €€ OTpeOIeHuUs ),

—YyMEHBIICHHUE 3aTpaT MPU TPAHCTIOPTHPOBAHUH TETJIOTHI U XOJI0/1a;

—YIpaBJIEHUE CUCTEMOIN OOEeCeueHus: MUKPOKJINMATa WK aBTOMaTUYECKOE pery-
JUPOBAHUE MTAPAMETPOB BO3AyXa B IOMEIICHUH;

—aKKyMYJIMPOBaHHUE TEIJIOTHI U XOJI0/1a.

[ToBbiieHne sHEepreTUueckoi 3((HEeKTUBHOCTH CUCTEM KOHAWIMOHUPOBAHUS U BEHTHU-
JSIIMY B TIPOMBIIIICHHBIX 3/1aHUSX BO3MOYKHO TOJIBKO IPU y4yeTe cHelp(uueckux 0COOCHHO-
CTe TEXHOJOTHMYECKHX IMPOW3BOACTBEHHBIX MPOLIECCOB, OCYLIECTBIAEMbIX B OOCITY>KHMBaeMOM
nometenn. Hanbosnpliiee pacnpocTpaneHne B IPOMBIIUIEHHBIX 3/1aHUSX TOIYUYHIA TEXHOJIO-
riuyecku-kom@optHsie CKB, KoTopble B paboyeli 30He MPOBEACHHS POU3BOJICTBEHHOIO MPOLIEC-
ca TIOJIEP)KUBAIOT TapaMeTphbl BO3AyXa, OCTATOYHO OJAroNpHUsTHBIC I MPOU3BOACTBEHHON
TEXHOJIOTUU U TEIIOBOro kKomdopTa paboTaroimx B 3Tol 30He Jrojaeh. [Ipaktuyecku mnomyya-
eTcs, YTO 00ecCTeunBacMble W TIOIep KBaeMble TexHomormdecku-kompoptasivu CKB mapa-
METPBI BO3/IyXa HE OTBEYAIOT ONTHMAIIBHBIM YCIIOBUSIM BEICHHS TEXHOJIOTHH TPOM3BOICTBA U
KOM(OPTHOTO TEIIOBOTO COCTOSIHHS YETIOBEUECKOTO OpraHm3Ma. JIJist JOCTHKEHHST ONTHMAITBHBIX
YCJIOBUI PEKOMEHTYeTCsl U3bICKMBATh BO3MOYKHOCTH Pa3JeIeHHs CUCTEM: Ha TEXHOJIOTUYECKHUE,
00CITY>KUBAIOIIME TEXHOIOTMYECKHH MPOLIECC B CAMOM 00OPYIOBaHUH MITH B HETIOCPEICTBEHHOM
MECTE €ro MPOBEICHNS; KOM(POPTHBIE, KOTOPHIE BHIMOIHSIOT (DYHKIIMN 00SCTICUSHNST CAHUTAPHO-
TUTHEHUYIECKUX TPeOOBAHUIA.

Jlnst obecrieuenust sHepreTrdeckoit dddexruBnoctr (yHkimonuposanuss CKB B npous-
BOJICTBEHHBIX 3aHUSX CJIETYET BBITOIHSITH CICIYIONE OOIIMEe PEKOMEHAIUH TI0 SHEProcoe-
PEKEHHUIO:

— Mo/a4y MPUTOYHOTO BO3AyXa MPOU3BOUTH B PaOOUYIO 30HY C MOBBIIICHHEM pabovero
riepernaia TeMIiepaTyp ImyTeM yBelIYeHHs TEMITEPATyPhl BEITSHDKHOTO BO3AYXa;

— OCYIIECTBIISTH TIOTJIONICHUE YacTH TETIOM30BITKOB IMTyTEM PETYTHPOBAHUS MECTHBIX
OXJIQXKIAIOIINX YCTPONCTB;
— MeCTa TEXHOJOIMYECKUX IPOIIECCOB CO 3HAYMTEIbHBIMU BBIACICHUSIMH MBUIEBBIX U
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ra30BbIX BPETHOCTEH 00OPYI0BaTh MECTHBIM YCTPOWCTBAMHM YJIABJIMBAHUS 3arps3HCHUM, HE
JIOITyCKas MIX paclpocTpaHeHUE B 00beMe pabodeii 30HbI;

— CTPEMUTHCS K UCIIOJIL30BAHUIO IPUTOYHBIX U BBITSDKHBIX arperaTtoB Ha MUHUMAIbHO-
TpeOyeMyro TI0 CAHHOPMaM HJIH TEXHOJIOTHHU TPOU3BOIUTEILHOCTb 10 MPUTOYHOMY HapyKHO-
My BO3ayxy L = Ly;

— Ha HarpeB MPUTOYHOTO HAPYKHOTO BO3/IyXa MCITOJIH30BaTh TEIUIOTY BBITSHKHOTO BO3-
AyXa IyTeM IPUMEHEHUS YCTaHOBOK YTHJIM3AIIHM;

— WCIIONF30BaTh XOJIO/ HAPY)KHOTO BO3AyXa JJIsl OTBEJCHUSI TEIUIOM30BITKOB OT TEXHO-
JIOTUYECKOT0 000pyA0BaHNUS;

—  OTKa3aThCsl OT IEHTPATBHOW PEUUPKYJSIIIMA M 3aMEHSATh €€ MECTHOM uepe3
MECTHBIE almapaThl, 00ECTICUYNBAOIIIEC U3MEHEHUS TIapaMeTPOB TIPUTOTOBJIICHHOTO BO3/yXa B
COOTBETCTBUE C YCIIOBHSME (DOPMHPOBAHHUS TEIJIOBOTO PEXKMMA M TIOIJCPIKAHUS TpeOyeMoi
KOH/IMIIMH BO3AYIITHOM Cpeibl B 00CTY>KMBAEMOM 30HE MPON3BOACTBEHHOTO TOMEIIICHUS;

—  BBIICJIITH TEXHOJIOTHYECKOE 000pyI0BaHue, TpeOYIOIee TOICPIKAHUE CIICIHATh-
HOMW KOHJIUITMH BO3YIITHOM CPEJIbl, B CIICIIUAILHBIC, JTOKATBHBIC CHCTEMBI.
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Ilpaxkmuueckoe 3anamue No9

9.1 IlpeumyrecTBa MECTHO-IICHTPATIBHBIX CUCTEM TI0 CPABHEHUIO C TPAIUIIUOHHBI-
mu neHTpanibHbiMu CKB.

9.1 llpeumyiiecTBa MECTHO-IIEHTPAJIBLHBIX CHCTEM M0 CPABHEHHUIO C TPAAUIMOHHBIMH
neHrpajibabiMu CKB.

B npoMbIIUIEHHBIX 3AaHUSIX HanOOJIbIIEE pacpOCTPAHEHUE MTOTYUMIH LIEHTPaIbHbIE
CKB c ueHTpanbHOM pelUpKyJISIeld BHYyTPEHHErO BO3/1yXa U HAJIMYUEM 30HAIBHBIX MOAO-
rpeBarened NPUTOYHOIO BO3/yXa B OTAEIbHBIE 30HBI NOMEUIEHUs. bonee 3KOHOMUYHBIM U
Ka4eCTBEHHBIMHU 10 CO3[aBAEMOMY MUKPOKJIMMATY SIBJISIOTCS MecTHO-LeHTpanbHble CKB.
PaccMoTpuM 0COOEHHOCTH TPAAMIIMOHHBIX HEHTPaIbHBIX U MecTHO-IIeHTpasibHbiX CKB Ha
npuMepe 1iexa 0CeTHOM neyaTH moaurpaduueckoro mpeanpusITUs.

Jlaxke B pacyeTHbIE CyTKM TEIUIOro MEepHOa roja TEIUION30bITKH B II€Xe MOTYT U3Me-
HAThCs 0T 100% 10 40%. s mogepkanus TpeOyeMbIX M0 TEXHOJIOTHH TTapaMeTPOB BO3.TY-
Xa JaTYUK KOHTPOJIS TeMIIepaTypbl BO3JIEHCTBYET HAa aBTOMATHMUYECKUN KIamaH, oOecreyu-
BAaIOIUI yBEJIMUYECHUE TETIOBOM MPOU3BOAUTEIBHOCTH Kallopuepa BTOPOro MoI0rpeBa mpu
cHIKCHUH Q6 B LIEXE.

[IpoBeneHHBIN aHANINM3 MMOKA3bIBAET, YTO B TPAAUIMOHHBIX HeHTpabHbIX CKB mep-
BOHAUYAJIBHO 3aTPAYMBACTCS XOJO Ha PEKUM OXJIAKICHUS U OCYLIECHHS IPUTOYHOTO BO3/Y-
Xa, a 3aTeM I NOoJJep KaHus TpeOyeMbIX MO0 TEXHOJOTMH apaMeTPOB BO3AyXa B pabouei
30HE 3aTpavyuBaeTCs TEIo B Kayopudepe Broporo noporpena. IIpu mpoekrupoBannu CKB
JUTSL IEXOB 3HAYMTENIbHOM IUIOIIAIA U HAJTMYUEM YYaCTKOB ITPOM3BOJCTBA C U3MEHSIOIMMU-
Csl MO BPEMEHM CYTOK TEIUIOBBIICICHUSIMUA MPUOEraroT K MPUMEHEHUI0 MHOTO30HAIbHBIX
CKB. Ot 0011ero npuToYyHOro KOJUIEKTOPA B 11€X€ MOABOIUTCS HECKOJIBKO MPUTOUYHBIX OTBO-
J0B. Ha KaX1moM 0TBOJIE MOHTHUPYETCSI 30HAIBHBIM BO3lyXOHArpeBaTeib, YIPABISAEMbId OT
JaT4YrKa KOHTPOJIS B KQXKI0M 00CITyKUBaeMOM 30HE 1exa.

B xonoanslii mepuop roga B TPAAUUMOHHBIX LEHTpabHbIX CKB He mpuMeHsuHch
YCTAHOBKHM YTHJIM3ALMU TEIJIOThI BBITSKHOTO BO3AyXa HA HArPEB MPUTOUYHOTO HAPYKHOTO
BO3yxa. K coxanenuro, 3ra TEHAECHUINS NPOAOJDKACTCA U 10 HACTOSALLErO0 BPEMEHU JAXKE B
TOJIOBHBIX ITPOEKTHBIX HHCTUTYTAaX.

MuHuManbHbI HAarpeB MPUTOYHOTO HAPYKHOTO BO3AyXa MO YCJIOBHSIM O€30MacHO-
CTH OT OOMep3aHMsl MOXKET ObITh MPUHSAT tk1 = 5°C. [lyreMm cMerieHus: moJorpeToro A0 H-
Tanbiuu 1,; = 6,5kJ[>K/Kr HApYKHOTO U BHYTPEHHETO PELUPKYJISIIMOHHOrO Bo3ayxa |, = 48
K/[K/Kr HEOOXOAUMO TMOYYUTh SHTAIBIUIO cMecCH loy = 35,5k]K/KT, SIBISIONIYIOCS KOH-
TPOJIMPYEMBIM MapaMeTPOM IpH KpyriiorooBoil padore CKB ¢ TOUHBIM U OCTOSIHHBIM TO/1-
JiepKaHreM TapaMeTpOB BO3yxa B pabouel 30He.

Ha pucynke 9.1 npencrasiena npuHiunuaibHas cxema nentpainbHoit CKB ¢ nepe-
MEHHOU PEIUPKYJISAIMEH U TPEMsI 30HaMHU 0OCITYy>KHBaHUS B 1I€Xe I[BETHOM MEeYaTH.



Puc. 9.1. IpummpmumansHas cxema nenTpaisior CKB ¢ nepeMeHHoM permpKyIsiimei, 00CIyKuBaroen
TPH 30HBI B IIeXe [[BETHON Me4aTu

B uentpanbHOM KOHuIMOHEpe 1 MO XOAy BO3ayXa CMOHTHPOBAHBI CIIEAYIOIIUE
TEXHOJIOTMYECKUE OJIOKHU:
— ABTOMATHYECKUU KJamaH MOCTYIUIEHUS IEPEMEHHOTO Pacxo/ia HApYyKHOTO BO3lyXa
LHH;
— BO3IYIIHBIN QUIBTP;
— Kasiopuep MepBoro NoJ0rpesa;
— KaMmepa CMEILICHUS MIEPEMEHHBIX PacX0JI0B HAPYKHOTO Ly M perupKyISIHMOHHOTO
by, BO3OYXA,;
— TEIUI00OMEHHHUK JJIsI OXJIXKJIEHUS TPUTOYHOTO BO3yXa Ly;
— OJIOK OpOIIaeMBbIX CJIOEB ISl aI1abaTHOTO YBIAKHEHUS IPUTOYHOTO BO3ayXa Ly;
— MPUTOYHBIN BEHTWISATOP JUIs TIOJ[auH MOCTOSTHHOT'O pacxo/ia MPUTOYHOTO Bo3ayxa Ly =
Ll'IH + LBp-
[TpuTOYHBIM BO3YXOBOJIOM 2 IICHTPAIbHBIN KOHIUITMOHEP 1 CBsA3aH C TpeMsi OTBOJIaMHU
3 B TpH 30HBI 00cTykrBaeMoro 1exa. Ha kaxapiii 0TBOJI UMEETCsl 30HAJIBHBIN MOI0TpeBa-
T€Jb, TEIIOBAs MPOU3BOIUTEIIBHOCTh KOTOPBIX YIIPABIIAETCS OT JaTYUKa D KOHTPOJIS TEM-
nepatypel Bo3dyxa t; B KaKIOW BBIICICHHOW paboueii 30He Iiexa. Uepe3 MpUTOUYHBIC
YCTpOMCTBA 6, paCNoONIOKEHHBIE MO/ TTOTOJIKOM I1€XA, MPUTOYHON BO3AYX C TEMIIEPATypOM
t; CTpysIMU TOCTynaeT B pabOuyyl0 30HY, OJHOBPEMEHHO CMEIIMBACTCS ¢ KOHBEKTUBHBIMU
MOTOKaMHU OTEIJIEHHOTO M 3ara30BaHHOTO BO3AYXa.
BriTskHOM BO31yX L 4epe3 BBITSIKHBIC YCTPOMCTBA / 1O BBITSHKHBIM BO31yXOBOJIaM
8 mocTtynaer B BBITSHKHOM arperaT 9, B KOTOPOM IO XOJIy BO3JlyXa CMOHTHUPOBAHBI CIIETYIO-
1€ TEXHOJIOTUUECKUE OJIOKHU:
— BO3/YILIHBI aBTOMAaTUYECKHUI KJIalaH, JJis 3a00pa BRITSHKHOTO Bo3Ayxa L, ympanis-
€MbIM OT MAarHUTHOTO MYCKaTeJIs AJICKTPOIBUTATENSI BHITSOKHOTO BEHTUIIATOPA,;
— BO3IYLIHBINA QUIBTP;
— BBITSDKHOW BEHTWJITOP 3a00pa MOCTOSTHHOTO PacXo/a BBITSHKHOTO Bo3ayxa L,
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— paszaenuTenbHas BO3MYITHAS KaMepa C aBTOMAaTHYECKUMH B3aMMOOOPATHBIMU BO3-
JQYIIHBIMH KJIalaHAMU JIJIsl TOCTYIUIEHHUS MEPEMEHHOIO PACcX0/a BBITSHKHOIO Bo3ayxa Ly, B
BO3IyXOBOJI IICHTPAIBHBIN PEIMPKY/LIIMN 9 ¥ BBIOpOCOM B atMocdepy MEepPeMEHHOTO pacxoa
yaansiemoro Bo3zayxa Ly uepe3 Bo3ayxosog 10.

B xauyecTBe aJlbTEpHATUBHOIO BapUaHTa TpaaUuLMOHHOW HeHTpaibHo CKB paccmatpu-
BaeTcs MecTHO-LeHTpaibHass CKB 11 mpoMBIIIEHHBIX 31aHUIA HA IPUMEPE LI€Xa LIBETHOMN
MeYaT C TPEMsI 30HaAMU OOCITYKHBAHHS, KOTOpasi UMEET CICAYIOININE OTINUNTEIILHBIE 0CO-
OEHHOCTH:

— B LIEHTPAJIbHOM KOHJUIIMOHEPE MOCTOSHHOW MPOU3BOAUTENHLHOCTH Ly KpYIIIBIA rof
IO MPSIMOTOYHOM CXEME MPUTOTOBIIAETCS TOJILKO IPUTOYHBIN HAPY>KHBINA BO3TyX, HA KOTOPBI
BO3JIaraeTcs 3a/1aya MorJIolleHNEe PACUETHBIX BIAroBbIICICHUN B 00CTYKHBAEMbIX 30HAX;

- B K&XJOM OOCITY>KUBAEMOM 30HE 11€Xa BMECTO 30HAILHOTO MOAOTPeBaTelis yCTaHaB-
JIMBAETCSl MECTHBIA BEHTUJIITOPHBIN arperat ¢ GUIbTPOM, BO3yXOOXJIAUTEIIEM U CMECH-
TEIBbHOU KaMepoW;

— TMPUTOTOBJICHHBIA BO3YX MOJACTCS B IIEX Yepe3 JIAMUHAPHBIE BO3AYXOpacHpe/Ien-
TEJH TI0 BBICOTE paboyeii 30HbI,

— MO/ MOTOJIKOM II€Xa Yepe3 BhITSHKHBIC YCTPOUCTBA 3a0MpaeTCsl MOCTOSTHHBIN pacxo;y
Ly oTerieHHOro 3ara30BaHHOTO BO3/1yXa, KOTOPBIM MO COEIMHUTEIbHBIM BBITSDKHBIM BO3]TY-
XOBOJIaM TOCTYIIAET B LIEHTPAJIbHBIN BBITSDKHOM arperar, BKIIOUYAIOMUK (GUIBTP U TEIUIOU3-
BJICKAIOIINIA TETJIOOOMEHHUK YCTAaHOBKH YTHIIM3AIUU.

[Tpumenenue oporaemoro ciosi riryouHoi 300 MM obecrieuuT nojydeHue TpedyeMon
3 PEeKTUBHOCTH.

[IpoBeneHHOE CpaBHEHHE IMOKa3bIBAET HA 3HAYUTENIBHBIE SHEPreTHUUECKHE MPEUMY-
niecTBa MecTHO-IIeHTpaibHbiX CKB mo cpaBHEHHIO ¢ TpaJAMIIMOHHBIMH PELUUPKYISLIHUOH-
HeiMu CKB B pombItiuieHHbIx 3nanusax. CoopykeHHble MecTHO-TieHTpaibHbie CKB OyayT
Ha 30% nemieBie TpaauMoHHoW ieHTpaiabHoi CKB.

B crartbe, omyOaMKOBaHHOM B BeMyleM crielaam3upoBaHHoM xypHaie CIIIA, mpen-
CTaBJICHbI CPAaBHUTEJILHBIC JAHHBIE O KATUTAILHBIX 3aTpaTax Mpy COOPYKEHUH B OJMHAKOBOM
no momaan 3aanuu neHTpaibHo CKB tuma VAV u mectHo-ienTpansHoit CKB, ot koTo-
poil B IOMEILIEHUS TIOJIAETCSI TOJbKO MUHUMAJIBHBIN pacxoj] HaApy>KHOTO BO3/IyXa, a MECTHOE
OXJIAXK/ICHUE OCYILECTBIISIETCS OT MOTOJIOYHBIX OXJIaJIMTENbHBIX NaHenei. CpaBHEeHHE MOKa3a-
70, uro B ueHTpanbHoil CKB pacxon xonona B /1Ba paza Oosnblie. YelbHas CTOUMOCTb CO-
Opy»eHHs BO3LyX0Bo0B B nenTpansHoii CKB cocraBuna 43 $/M? mioimaay 31aHus, a B MECT-
HO-LIeHTpaIbHOM 11$/M%. Y nenbHbIe 3aTpathl Ha coopyxenus nenrpanbHoii CKB cocraBumm
155 $/m?%, a MecTHO-LIeHTpanbHOM 120 $/Mm2.

Marepuasbl cTatbl YOSTUTENTHHO TTOKA3BIBAIOT, YTO YTBEPIKIICHHSI CIICIIHAIMCTOB (uUp-
Mbl «Carrier» o mpenMyIiecTBax MEeHTPaIbHbIX cructeM VAV Haja JAPYrUMH SIBISIETCS MX
CYObEKTUBHBIM MHEHHEM M HOCHUT PEKJIaMHbINA Xxapaktep. Haubonee OGmaronpusiTHbie OKa-
3aTeId 10 KAaNWTAJIbHBIM M SKCIUIyaTallMOHHBIM 3aTpaTraM JOCTUTaloTCd B MECTHO-
neHTpaabHbix CKB, yTo M ObUIO MOKa3aHO BBIINIE HA MPUMEpE IeXa MoJUrpaduueckoro
MIPOU3BO/ICTBA.

Ha pucynke 9.2 npencrabiieHa NpUHLIUIHAAIIbHAS CX€Ma MpejjiaraeMoi sHeprocoe-
peraronieit mectHo-lieHTpainbHOM CKB 111 11exa nBeTHoil nedatu. B nieHTpaisHOM mpsiMo-
TOYHOM KOHAMIMOHEPE 1, KOTOPBIA MO0 MPOU3BOJUTEIBHOCTH 110 MPUTOYHOMY BO3AYXY Ly B
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JIECSITh pa3 MEHbBIIE, YeM B cxeMe TpaauiironHoi nentpaibHoit CKB (cMm. pucynok 7.1). B
HEHTPAILHOM KOHIUIMOHEpe 1 Kpyriblil ro o6pabaThiBacTCsi TOCTOSHHOE KOJIMYECTBO TMpPH-
TOYHOI'O HAPYKHOT'O BO3/IyXa U HE TPEOYETCs CIOKHOIO PErYIMPOBAaHUS BO3IYIIHBIMU Kilara-
HaMH [IEPEMEHHBIX PacXxoloB: Ly 1 L., KaK 3TO XapakTepHO ISl TPAIUIIMOHHON LIEHTPAIb-
Hoii CKB ¢ nepeMeHHOl perupKysinueid. B neHTpaibHOM MpSMOTOYHOM KOHAMLMOHEP 1 mo
XOJ1y BO3/lyXa CMOHTUPOBAHbI CJIEYIOIINE TEXHOJIOTHYECKUE OJIOKHU:

— MHOT'O CTBOPYATHINA BO3AYIIHBIN KIIAMaH C AJIEKTPUYECKAM MPHUBOJIOM, COTOKUPOBAH-
HbIM C MarHUTHBIM ITyCKaTeJIeM MPUTOYHOI'O BEHTHIISATOPA. YTO OOECIIEUMBAET €T0 3aKpPhITHE
IIPH OCTAHOBKE AJIEKTPOJIBUTATEIISI BEHTUJISATOPA;

— BO3IYIIHBIN QUIBTP:

— TEIUIOOTAIOLINI TeIUIO0OMEHHUK YCTAHOBKHU YTHIIM3AIINM;

— Kasnopudep IepBoro Moa0rpena;

—  BO3AYXOOXJIAJUTENb U OCYIIUTEIb MPUTOYHOIO BO3QyXa C MOAJOHOM M Cela-
paTopowm;

0JI0K a/1nabaTHOIO YBIAXKHEHHUS C OPOIIaeMbIM clioeM TiyorHou 300 mm;

—  NPOTOYHBIN BEHTUIISTOP;

[TputounbIil BO3AYX0BOJ 2 Uepe3 OTBOJ 3 COSANHEH C MECTHBIMH BEHTHJIITOPHBIMH

arperatamu 4.
LJI\/ 12
i
\

Puc. 9.2. Ilpunnmnansas cxema MmectHO-IieHTpatbHON CKB ¢ ycTaHOBKO# B TOMEIIEHUSIX BEHTHIIITOPHBIX J10-
BO/TYMKOB C PErYIUPYEMOM XOJIOAOMPOH3BOAUTETLHOCTHIO

B MecTHOM BEHTWJIAITOPHOM arperate 4 uMmeercs:
— 3a00pHOE OTBEPCTHSI TS TIOCTYIUICHHSI BHYTPEHHETO BO3IyXa lny;
— BO3AYIIHBIA PUIBTP;
— BO3AYXOOXJIaJUTEb MPU MOCTOSHHOM BJIArOCOAEP)KaHUM OXJIAXKJIAEMOI0 BHYT-
PEHHETO BO3/1yXa;
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— KaMepa CMEIICHHUS TIPUTOTOBJICHHOTO MPUTOYHOTO HapyXXHOE BO3MyXa |y, ¥ oxia-
YKJICHHOTO BHYTPEHHETO BO3YXa | o1}

— TMPUTOYHBIN BEHTHIIATOP.

[pucoenuHUTENBHBIE IPUTOUHBIE BO3TYXOBO/BI 5 K TAMUHAPHBIM BO3LyXOpacHpe/esu-
TessM 6 puTodHOTO BO3myXa: |y = |y + |y ox,. Ha moNy 1iexa y cTeH Wit KOJIOHH YCTaHOBIICHBI
JJaMUHApHBIE BO3yXOpACHpeIeTUTENN 6 00eCcTIeunBAaIOHE MTOCTYIUICHUS IIPUTOYHOTO BO3AyXa
B pa0ouyio 30HY BbICOTOM 1,5 M OT moa.

TemrmiepaTypa Bo3/1yXa B KaXKbII BbIICJICHHON 30HE 11e€Xa KOHTPOJIUPYETCS JATYHKOM 7,
MMEIOILIEM UMITYJIbCHYIO CBSI3b C KJIalaHOM 8 Ha TpyOOIPOBO/IE MOIAuM XOJIOHOW BOJIBI B BO3-
JTyXOOXJIaJIUTEIh MECTHOTO BEHTHJISITOPHOTO arperara 4.

[lox moTONKOM 1ieXa YCTaHABIMBAIOTCS 3a00pHBIE YCTPOCTBA 9. COEMHEHHBIE C BCACHI-
BarollleM Bo3ayXoBoJoM 10, mpucoeMHEHHBIM K HEHTPaJIbHOMY BBITSDKHOMY arperary 11, ko-
TOPBIN IO MIPOU3BOJUTEIBHOCTH 1O BBITSHKHOMY BO3IYXY Ly B IecATh pa3 MEHbLIE BBITSKHO-
ro arperara B cxeMe Ha pucyHke 7.1 mns tpagunmonHor neHrpainsHoit CKB. B BeITsDKHOM
arperare 11 mo xoay BO3yxa CMOHTUPOBAHBI CIEAYIOIINE TEXHOJIOTUUECKHE OJIOKU:

—  MHOTO CTBOPYATHIA BO3AYIIHBIA KilanaH, COJOKMPOBAaHHBIN C MAarHUTHBIM ITyCKa-
TeJIeM DJICKTPOIBUTATENS BBITSDKHOTO BEHTUIIATOPA;

— BO3JYILIHBIA QUIBT;
— TEIUIOU3BJICKAIOIINNA TEMJIO0OMEHHUK YCTAHOBKH YTHIIU3A1lUH;
— BBITSDKHON BEHTUJISITOP.

K uentpanbHoMy BeITsDKHOMY arperaty 11 mpucoeaunsieTcst Bo3ayxoBos 12 BeiOpoca
BBITSDKHOTO Bo3ayxa Ly B atmocdepy. Temnnon3siekaronyii TEIIO0OOMEHHUK B BBITSDKHOM ar-
perare 11 coequnHeH TpyOompoBogamMu 13 ¢ TEIUTOM3BJICKAIOIIMM TEIIIOOOMEHHUKOM B TIPH-
TOYHOM KoHauimoHepe. Ha tpy6omnpoBoaax 13 cMOHTHpOBaH IMPKYJIAIMOHHBIN Hacoc 14 u
TepMETUYHBINA pacIIMPUTENbHBINA cocyn 15. [l obecrieueHrs He3amMep3aHusl BBITTAIAIOIIETO
KOHJIEHCATa B TETUIOU3BJIEKAIOILIEM TETUIOOOMEHHUKE MPU OXJIAXKICHUH U OCYILIEHUH yIaJIsieMO-
TO BO3/IyXa CIY)KUT JaTyuK 16, UMEromuii UMITyJIbCUBHYIO CBSI3b C aBTOMAaTHYECKUM KJlara-
HOM Ha TepeMbluke TpyoompoBogoB 13. Jlatumk 16 HacTpamBaeTcss Ha MWHUMAIBHO-
JOITyCTUMYIO TEMIIEPaTypy OXAaXKACHU aHTUPpU3a tag2omm) = -5°C.

JanbHelee nobllieHne >Heprerudyeckor 3pdextuBHoctn CKB no cxeme Ha pu-
CYHKe 7.2 JOCTUTaeTCsl TyTeM MOHTaXka Ha TpyOomnpoBoaax 13 yCTaHOBKHM yTUJIM3AIIMH TI1a-
CTHHYATOTO TETUIOOOMEHHUKA Ui OXJaKACHUsT aHTH(pu3a. KaHambl Mo IBMKEHUIO aHTH-
bpuza NoAKII0OYAIOTCS K TpyOonpoBoaaM 13 yCTaHOBKHM yTHIIM3AINH, @ KaHAJIBI JJB1 TPOXO-
Jla BOJbI OJIKITIOYAIOTCS K TPyOOIpOBOIaM, CHA0KaIOIUM XJIOAHON BOAON BO3IyX00XJIa-
JUTENI MECTHBIX BEHTWISATOPHBIX arperaToB 4. [[j1si oCylIecTBIEHUS PEKUMOB OXJIAXK/Ie-
HUS BHYTPEHHErO BO3/lyXa K TEIUIOOOMEHHHUKAaM MECTHBIX BEHTUJISTOPHBIX arperatoB
JOJDKHA TIOJIaBaThCsl OXJIAXJIECHHAs Bojaa TemriepaTypoil Beime 14°C. Takyro Xonoauiib-
HYIO BOJIy BIIOJIHE MOYKHO IOJIy4aTh IIYTEM €€ OXJIaXKICHHS B TETJIOOOMEHHHUKAX XOJIOIHBIM
Hapy>KHbIM BO31yXoM. Bxiouenue B TpyOompoBoasl 13 miacTMHYATOro TErIo0OMEHHHKA
TIO3BOJISIET OTJaBaTh M30BITOYHOE TEIJIO B TMOMEIICHHSIX Ha HArpeB XOJOJHOTO MPUTOYHOTO
Hapy>KHOTO BO3/yXa B KOHIUIIMOHEpE 1 B MepexOoAHbIN U XOJOAHBIN MEPUOABI TO/la. DTO
MO3BOJIUT OCTAHABJIMBATH XOJOIMIBHYIO MAIIMHY ¥ CHIKATh PacxXoj Teria B Kanopudepe
MEPBOT0 MOJIOTPEBA LIEHTPAILHOTO KOHIMIIMOHepa 1.
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Ilpakmuueckoe 3anamue Nol(

10.1 CKB m1a «4HACTBIX IIOMEILEHUI
10.2 CKB B niexax npeAnpusTuii TEKCTHIBHON MPOMBIIIIEHHOCTH

10.1 CKB a5 «4MCcTBIX HOMeEIEeH i)

YucTeie MOMEIIECHUSI, Cpefla KOTOPBIX HE COJECPKUT 3arpsi3HCHUN U OakTepuid, uc-
MOJIB3YIOTCSI B OOJIBIITUHCTBE COBPEMEHHBIX MTPOU3BOJICTB.

[TepBbie unCTBIC TOMEIIEHUS OBLITN CO37aHbl B OONBHUITAX I OOPHOBI ¢ MHGEKITH-
SIMH, B HACTOSIIIIEE BPEMS BICOKHE TEXHOJIOTMH BBIABUTAIOT 0COObIE TpeOOBaHUS K YUCTO-
T€ Cpelbl JIsl MPOMBIILIEHHOTO MPOU3BOACTBA. UHCThIE MOMENICHHUS MPUMEHSIOTCS B
AIEKTPOHHON MPOMBIIUIEHHOCTH MPU MPOU3BOACTBE KOMIIBIOTEPOB, TEJIEBU30POB, MOHH-
TOPOB, B MHUKPOJJIEKTPOHHOUN MPOMBIIUIEHHOCTH MPU MTPOU3BOJICTBE HHTETPAIIBHBIX CXEM,
YCTaHABJIMBAEMbIX B KOMIBIOTEPAX U MUKPOMIPOILIECCOPAX CUCTEM YIIPABICHUS, B MUKPO-
MEXaHHKE MPU NPOU3BOACTBE TMPOCKONOB, MUHUATIOPHBIX MOAMINIHUKOB, CYUTHIBAIOIINX
YCTPOMCTB AJiI KOMMAKT-IUCKOB, B ONTHUYECKONM MPOMBIIIJIEHHOCTH NPHU MPOU3BOACTBE
JUH3, (POTOIUICHKH, JIa3epHOTO 000pynoBaHus.. B Takux Mpou3BOACTBAX Aa)xe CyOMHK-
POHHBIE YaCTHUIIbI 3aTPSI3HEHUI MOTYT HApPYIIUTh ()YHKIIMOHUPOBAHUE U3JIEIIUNA U CHU3UTH
CPOK CITY>KOBI.

EcTh kaTeropus npou3BOJACTB, IJ€¢ HEJOMYCTUMO MPUCYTCTBUE B MPOU3BOJICTBEH-
HOU cpejie MUKPOOPTaHU3MOB, BBI3BIBAIOIIMX BOSHUKHOBEHUE UH(eKIui. K HUM oTHOCST-
Csl IPOU3BOJICTBEHHBIC TTOMEIIECHUSI OMOTEXHOJOTUH, TEHHON UHXKEHEepUH, (hapMalieBTUYe-
CKOM TMPOMBIIIUICHHOCTH, 0CO00OTO MEIUIIMHCKOTO 000py/0BaHUs (CepIeUHbIE KIIalaHBbI,
CHUCTEMBI KapJIUOLTYHTUPOBAHUS ), IUILEBOW MPOMBIIUICHHOCTH. B CBA3U ¢ pOoCTOM BBICO-
KOTEXHOJIOTUYHBIX MPOU3BOJICTB MEepeYeHb 00JacTel MPUMEHEHHUS YUCTHIX MOMEIICHHM
OyJeT MOIOIHATHCS.

Cornacnao cragmaprta 1SO 14644-1 ynucroe momenieHne— 3TO MOMEIIEHHE, B KOTO-
POM KOHTPOJIUPYETCSI CUETHAs] KOHIEHTpALMs a’pPO30JIbHBIX YAaCTHI], TOCTPOCHHOE U HC-
MOJIb3yeMOE€ TaK, YTOObI CBECTH K MUHUMYMY IOCTYIUICHHE, T€HEPAIMI0 M HAKOTUICHUE
YaCTHUIl BHYTPU TMOMEIICHUS, B KOTOPOM TMPU HEOOXOJUMOCTH KOHTPOJMPYIOTCS APYTrUe
napaMeTphl, HapuMep, TemIiepaTrypa, OTHOCUTENIbHAS BJIAXKHOCTh BO3JyXa U JaBJICHUE.
CoznaTh ¥ MOJJIEPKUBATH B YUCTOM MTOMEIIEHUH TPeOyeMoe KauecTBO BO3ayxa U Tpelye-
MbI€ TIapaMeTpbl MUKPOKJIMMAaTa BO3MOXHO TOJBKO C TMOMOIIBIO CIEIHATBHBIX CHUCTEM
KOHJIMIIMOHUPOBAHUS BO3IyXa.

10.2 CKB B uexax npeanpusaTHii TEKCTWIbHOH NMPOMBIIIJIEHHOCTH

du3nYeCcKrne CBOMCTBA TEKCTUJIBHBIX MaTepHaoB 3HAUYUTEILHO M3MEHSAIOTCS B 3a-
BUCUMOCTH OT KOJIMUYECTBA BJIAard, KOTOpas B HUX COACPKHUTCS. B TEKCTWIHHBIX MaTepua-
JlaX MOXET ObITh TUTPOCKOTMYECKAs WM CBOOOIHAs Biara. [ 'urpockonmuyeckas Bjaara —
ATO Ta, KOTOpas IMOIJIOMIAETCS WM OTAAETCs J0OBIM MaTepHalioM MPU U3MEHEHUH OTHO-
CUTEJIbHOW BJIAQXKHOCTH M TEMIIEPATyphl OKPY>KAIOIIETO BO3AyXa, OHA MOXKET COCTaBJISITh
3HAYUTEIBHYIO YacTh OOIIEro Beca TEeKCTWIbHBIX MaTepuanoB. CojaepkaHue ATOH Biaru
KoJieoneTcst oT 4% aJ1s XJI0MKa B OTHOCUTENBHO CyXOM Bo3ayxe 10 25% s mepcTu BO
BJI&YKHOM BO31lyXe. [ Urpockonuueckas Bjara NpOHUKAET B CTEHKU BOJIOKOH TEKCTHJIBHBIX
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MaTepuagoB B BUJIE BOJASHOTO IMapa, HO MPU B3aUMOJICUCTBUU MEXK]y apOM U KJIETKAMHU
BOJIOKOH KOHJICHCUPYETCSI, 00pa3yss HEBUJIUMbIE YACTHUII TUTPOCKOMUYECKON KUIKOCTH.
[lepexon Boasl M3 MapooOpPa3HOTO B JKUIKOE COCTOSHUE YBEIMYMBACT BEC TEKCTHIIBHBIX
MaTepuaioB. TEeKCTHIbHBIE MaTEpPHAIBl TAaKXKE COAEPKAT CBOOOTHYIO BJary, T. €. BOIY B
KUJIKOM COCTOSIHUM, HAXOIAIIYIOCS MEXIY BOJIOKHAMU.

[Ipr caumkoM HU3KOM OTHOCUTEIBHOW BIIAXKHOCTH BO3]/lyXa BOJIOKHA TAKUX HATY-
paJIbHBIX MAaTEPUANIOB, KaK MIEPCTh, XJIOMOK, IIEJK, a TAK)KE CHHTETUYECKUX MaTepUAJIOB,
TaKUX KaK aKpul, MOJMACTEP CTAHOBATCA XPYNKUMU U TUIOXO MOAIa0TCs 00paboTKe, yBe-
JMYUBACTCS KOJIMYECTBO OOPHIBOB HUTH, CTAHKH Yallle OCTAaHABIMBAIOTCS, YMEHBIIACTCS
MIPOU3BOJIUTENIBHOCTh TPY/A, YXYIALIAETCSd KAa4eCTBO ChIPbS M TOTOBBIX M3Jenui. Bemen-
CTBUE TPEHUS MEXKy MaTepHUallaMy U JICHTaMU KOHBEHEPOB WIIK JIeTaIsIMU 000pYI0BaHUS
BO3ZHUKAIOT AJIEKTPOCTATUYECKUE 3apsJibl, OCOOCHHO CHJIbHBIC TIPU OTHOCUTEILHOMN BIIaXK-
HOCTH BO31lyXa MeHbIe 55-65%. [Ipyu HU3KOW OTHOCUTENHHON BIKHOCTU BO3yXa o0Opa-
3yeTcsi OOJIbIIIE TBUIM, Pa3apa)xaroTcs KOXKa U CIU3UCThIE 000JI0YKU pabOTaloNIMX B MO-
MEILEHUH, YXY/IIIAETCS UX CAaMOYyBCTBHE.

['maBHBIEC onepanuu mpoiiecca MpeBpalieHus XJI0MKa-ChIplia B TKaHb CIEIYIOLINE:

—Kapaodecanue (pa3phIXJICHUE U TPEIAHUE);

—BBITSKKA,;

—TpeOHeYeCaHue;

—TOJIyYEHUE POBHULIBL;

—TPSACHUE;

— TOJIyYEHHUE MOJIOTHA NPSIICHUEM UJTU BI3aHUEM.

[TomoOHast TEXHOJIOTHS IPUMEHSETCA HE TOJIBKO JJII U3TOTOBJICHUS U3JCIUM U3 Yh-
CTOTO XJIOTKA, HO ¥ U3 OOJIBIIMHCTBA CHHTETUYECKUX BOJIOKOH, a TAKXKe MU3JCIUN U3 CMe-
CH XJIOTIKA C BUCKO30M U CHHTETHYECKUMU MaTepUaIaMHu.

[enpto mpomecca KapAOYeCaHUs SIBISETCA PA3JEICHUE W PACHyThIBAHUE MAaCChI
CITyTaHHBIX XJIOMKOBBIX BOJOKOH, yAQJICHUE 3arpS3HCHUN U Ie(PEKTHBIX BOJOKOH M, HAKO-
HEll, COeJIMHEHNE BOJIOKOH U (pOpMHUpPOBaHUE HETIPEPHIBHOM MpsIu — JEHTHI. B Xo7€ mpo-
1ecca PHIXJICHUSI U TPEMaHUs MPU MEXaHUUYECKOM BO3JICHCTBUM HA BOJOKHO HTOJIbYATHIX
pEIIETOK, Pa3phIXJIUTEIbHBIX BaJUKOB, ObICTpOBpaIllaromuxcsa OapabaHoB, Owii, Tpemanl
BBIJIEIISIETCS OOJIBIIIOE KOJIMUECTBO MbUIH. [Ipy HU3KOM OTHOCUTENILHOM BIAXKHOCTH BO3/Y-
xa OBICTPO 3acopseTcsi KapjodecajibHas MallluHa, MPOUCXOJAT YacThle pPa3phIBbl BATKH,
OUYMIIICHHBIC XJIOMKOBBIE BOJIOKHA OCE/Ial0T HAa MOBEPXHOCTSIX MAIIMHBI U3-3a 3apsI0B CTa-
TUYECKOTO DJIEKTPUUYECTBA. Pa3phIXIUTENbHO-TpEeMaIbHBIE arperaTbl 000PYIyIOTCS TEXHO-
JIOTUYECKUMH (BCTPOEHHBIMU B MAILIMHBI JIJI IEPEMEILICHHS Pa3pbIXJIEHHON MacChl) U TH-
TUEHUYECKUMHU (yIaJIeHUE MbUIM OT MAIllMH) MECTHBIMH OTcOcaMH. Bo3ayx, ynansemblii
MECTHBIMU OTCOCAMH M CHUCTEMaMH ITHEBMOTPAHCIIOPTA, OYHUIIACTCS B (PUIBTPAX JBYX
CTYNEHEW, YTO JA€T BO3MOXHOCTh MPHUMEHSTHh PELUPKYIISIIIUI0 BO3/lyXa, TO €CTh BO3Bpa-
aTh BO3/IyX, OYMIICHHBIN B QUIbTpax, B 1ex. [Ipu ynaneHun Bo3ayxa ITUMHU CUCTEMaMU
3a MpeIelibl TOMENIEHUSI OH JIOJKEH ObITh KOMIIEHCUPOBAH MPUTOYHBIM BO3TYXOM.

B nporiecce BBITSHKKA HECKOJBKO BBIMIEAIINX U3 Kap0dyecabHOM MallWHbBI JICHT
COCAUHSIOTCS U IPOTITUBAIOTCS B JICHTOBBITS)KHON MaIlIMHE TaK, YTOOBI MOJTYYUTh Hapa-
JIETBHOE PACIIOJIOKEHUE BOJIOKOH. [IpyM HHM3KOW OTHOCUTENBHOW BIIAXKHOCTH BO3lyXa y
JIEHT TOJIyYarOTCsl pBaHbIE, PA3BETBICHHBIE KOHILIBI 1 HEPOBHOCTH B BHUJI€ TOJICTBIX M TOH-
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KHX MECT, KPOME TOTO, BOJIOKHA MPUJIUIAIOT K BBITSXKHBIM IIUIMHAPAM MAIlIMHbI U HaKall-
JIMBAIOTCA B HUX, IO3TOMY IPUXOJUTCS YaCTO OCTAHABIMBATH MAIIIUHY.

[Ipyn W3roTOBICHUU BBICOKOCOPTHOW XJIOMYATOOYMa)KHOW TPOIYKIIMW, HATIPUMEP
IIBEUHBIX HUTOK, TOHKOW MPSDKU U T. M., @ TAKKE MPU U3TOTOBJICHUU TKAHEH, N1 KOTOPBIX
TpeOyroTCsl 0c000 JUIMHHBIE XJIOMYaTOOyMa)KHbIE BOJIOKHA, 32 MPOILECCOM Kap0ouecaHus
cienyeT mporecc rpedHedecanus. ['peOHedecanne mpeacTaBiseT co0oi TOHKYIO ormepa-
LU0, TIPU KOTOPOW MPOUCXOJIUT NAIBHEWIAS] OYMCTKA M yNAIECHHE KOPOTKUX BOJIOKOH.
[Ipu rpebHeuecanuu TpeOyeTcs: 0oyiee BHICOKAsi OTHOCUTENbHAS BIAXKHOCTh BO3/yXa, YeM
npu kapjaodyecanuu — 60-65%.

B npouiecce oOpa3zoBaHusi pOBHULIBI OTHOCUTENILHO TOJICTBIC U TSKEJbIE JIEHTHI, TO-
Jly4aeMbl€ B JICHTOBBITSDKHOW MAalllMHE, BBITATUBAIOTCS B TOHKHUE MPSAIW, IPUTOJHBIC IS
npsiaeHus. Bo Bpemsi mosydeHus: pOBHHUIIBI JIEHTA JOJDKHA XOPOIIO YJEPKUBATHCS B MEpe-
TOHHOM OaHKaOpolle, OT/eIbHbIE BOJOKHA JOHKHBI CIIETKa MPWIUNATh OJHO K JIPYromy.
Heo0xonuMo mpuHUMATh MEphI JJIs MPEAYNPEKICHUS BOZHUKHOBEHUS DJIEKTPOCTATHYE-
CKUX 3apsi0B.

B npouecce yecanust oopazyercs 00JbII0€ KOIUYECTBO OTXOJIOB B BUJIE ITyXa, OYe-
COB M opemika. JlJisi yMEHbIICHUsT 3aMbUICHHOCTA Y YTHJIM3AIUUA OTXOJI0B MPOU3BOJIUTCS
HEMPEPBIBHOE yAAJIEHUE MyXa U OYECOB OT YECAJIbHBIX MAIIWH C MTOMOIIBIO MECTHBIX OT-
COCOB, BCTPOCHHBIX B MallnHbl. KOMM4ecTBO BO3/yXa, yIAISIEMOr0O MECTHBIMU OTCOCAMH,
MPUBOJUTCS B TEXHUYECKOW XapaKTEPUCTUKE MAIIMH. YOOpKa OpellKa, BBIIABIIETO MO
MaIlUHbI, OCYIIECTBISIETCA MEPUOJUYECKH WIH MOCTOSIHHO LIEHTPAIN30BAHHOW CHCTEMOM
MTHEBMOTPAHCIIOPTA.

[Tocne ounctku B punbTpax (ABE CTYNEHU) BO3AYX, YAUISEMbIA OT YECAIbHBIX Ma-
IIMH, BEIOpAChIBAETCS HAPYXKY WIIM BO3BpaIiaeTcs B 1ieX. Ha ydactkax, T/ie pacmoyioxKeHbl
yecalbHbIE, JEHTOUYHbIE U POBHUYHBIE MAILWHBI BBIJEISETCS 3HAYUTEIBHOE KOJIMYECTBO
TEIJIOTHI OT 000PYIOBAHUS, IOATOMY OIPEACIISIONIUM SIBIISIETCS BO3AYX000MEH Ha yjae-
HUE U30BITOUYHON TEIUIOTHI. [[pUTOUHBIN BO3TyX MOAAIOT OOBIYHO B BEPXHIOIO 30HY, a yJia-
JITIOT — W3 HWKHEHW 30HBI HAJ[ ITOJIOM.

s monydeHuss HUTH TPAAUIIMOHHO HCITOJb30BAIU KOJIBIIEBBIE MPSIUIbHBIC Ma-
IIUHBL: MPSJIA POBHUIIKI, TTOJIydaeMble ¢ OaHKa0poIlia, MOCTYIAT B MPSAUILHBIN BaTep, B
KOTOPOM OHU JBWXKYTCS MEIJIEHHO, 3aKPYYHMBAIOTCS W HAMAaThIBAIOTCS HAa BepeTeHO. B
IIPOCTPAHCTBE OKOJIO BEPETEHA BO3/yX TEIUIEE U CylIE, IMOJydaemMasi CO CTaHKa MpsiKa Co-
JE€P>KUT MEHbIIIE TUTPOCKONMUYECKON BJIard, YeM POBHULIA.

CnuikoM cyxasi mpsiKa, 0 CPaBHEHHIO C MpsKEH, coieprKalleil HopMaabHOE KO-
JIMYECTBO BJIATU, HE TOJBKO XYK€ KAUYECTBOM, HO U UMEET MEHBIIIUIN BEC, BCIEICTBUE YETO
NpEANPUSTAE HECET MOTEPU Ha PAa3HUIIE B BECE CHIPbsl U TOTOBOM mpoayKuuu. B mocnen-
HUE TOJIbl MPOU30IIIa MAacCOBas 3aME€Ha TPAJULIUOHHBIX KOJBIEBBIX NPSIAWIBHBIX MAIIUH
0e3BepETEHHBIMU MTHEBMOMEXAHUYECKHUMH U adPOMEXaHUYECKUMU TPSIUILHBIMU Malllv-
HaMH.

TexHOJIOrHYeCcKuil Mpolecc BBIPAOOTKH MPSHKH OCYIIECTBISCTCS MO CJICIYIOMICH
cxeMme. JIeHTa u3 Ta30B MOJACTCS B 30HY Pa3/Aeii€HUs BOJOKOH, /1€ MHTEHCUBHO MPOYECHI-
BaeTcda. Pa3nesnieHHble BOJIOKHA, BOBJIEKAEMbIE BO3AYIIHBIM MOTOKOM, MOCTYMAKOT B MpS-
JTUIBHYIO KaMepy M BBIBOASTCS Ha COOPHYIO MOBEPXHOCTh POTOPA, KOTOPBIM Bpaliaercs ¢
gacTtoTo 30-60 ThIC. 00./MuH. [log neicTBHEM IIEeHTPOOEKHONU CHIIBI BOJOKHA B POTOpE
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VIUIOTHSIIOTCS U TIPUKPYUYMBAIOTCS K KOHITY TPsDKH, BBEICHHOMY B Kamepy. BcemenctBue
ATOTO MPOUCXOIUT MOCTETICHHOE OTACIICHUE MPsDKU OT cOopHOi moBepxHOCcTH. Chopmu-
pOBaHHAs TPsDKA TMOJYYaeT OMPENCIECHHYI0 KPYTKY B KPYTHIIBHOW TOJIOBKE, TOCIE Yero
HaMaThIBaeTCsI Ha OOOMHEL.

B npsaunpHBIX 11eXax ¢ MalllMHAMK ITHEBMOMEXAHHYECKOTO TIPSACHUS 3HAYUTEIHHO
OoJbIIIe cyMMapHasi YCTAaHOBOYHASI MOITHOCTH JJICKTPOJIBUTATEICH MAIllMH U, KaK CIe/-
CTBHUE, OOJIbIIIE TEIIOBLIACICHUS OT MAIlIMH, OOJIbIlIEe 3HAUYEHWE OTHOCHTEIBLHOM BlIa)KHO-
CTH BO3/yXa, MalllMHbBI UMEIOT MECTHBIE OTCOCHI, yJIaJICHHE BO3/lyXa U3 MOMEIICHHUS 11eXa
o0ecIIeynBaeTCsd TOJIBKO 3a CYET MECTHOH CHCTEMBl BEHTWIILIMUM OT MaliuH. Bce 3To
HEO0OXOJIMMO YUUTHIBATh MPHU MPOSKTUPOBAHUU CUCTEMbl KOHJIUITMOHUPOBAHUS BO3yXa. B
MOMEIIEHUSIX TPSAJAECHUS 0C000 BaXXHO IMOJJEPKMUBATh MTOCTOSTHHOE 3HAaY€HHE OTHOCUTEIh-
HOM BJIQYKHOCTH BO3yXa WJIH IOCTOSHHOE COJACP)KaHUE THMTPOCKOIMYECKOMN BIIard B Mps-
)K€, U3MEHSSI IPU 3TOM TeMIIEpaTypy WM OTHOCUTEIIBHYIO BJIAXXHOCTb B IIOMEIIICHUH.

B mnomemeHnsx, Te MPOM3BOIATCA KpydeHHUE, Pa3MOTKa TMPsDHKHA, CHOBAHHWE W
HAMOTKa, JOJ/DKHA TOJACPKUBATHCS JIOCTATOYHO BBICOKAS OTHOCUTEIBbHAS BIAKHOCTH
BO3]TyXa, YTOOBI IIPsDKAa OCTaBaIach MPOYHON M MATKOM, JJIT HUX TaK)KE XapaKTepHBI 3HA-
YUTEbHBIC TEIJIOBBIIEICHUS OT 000PYIOBAHN.

Bo Bcex momemeHns X IpsiIiiIbHOTO MPOU3BOJICTBA, HAPSTY ¢ 00pabOTKOM MPUTOU-
HOTO BO3AyXa B ICHTPAILHON CHCTEME KOHIUITMOHUPOBAHMS BO3AyXa, MPUMEHSIIOT MECT-
HOE yBJIQXHEHHUE BO3JyXa JUIS YMEHBIICHUS HArpy3KHd Ha OXJAKJICHHUE IEHTPaIbHON CH-
cTeMbl U JJIs1 O0OPBOBI CO CTATUUECKUM 3JIEKTpUYecTBOM. [looKuTEIbHBIE 3aps/Ibl MOTYT
OBITh YaCTUYHO WJIM IMOJHOCTHIO HEHTPaIM30BaHbI, €CIIM BO3yX JOMOJTHUTEIHHO YBIAXK-
HSETCS HEIMOCPEJACTBCHHO B IIPOM3BOJICTBEHHOM IIOMEIICHUU IpU pabOTe MECTHBIX
YBIQXHUTENICH, TaK KaK pacIblICHHE BOJbBI COMPOBOXKIACTCS OOpa3oBaHMEM OTpHIIA-
TEJILHBIX HOHOB.

[Ipn wm3roTtoBlIcHWM TKaHEH HAOIIOMACTCS YIydIIEeHHE KadecTBa MPOAYKIIUU H
YMEHBIIICHUE YHCTIa OCTAHOBOK MAITMH TIPU TOBBIIMICHHONW OTHOCHUTEIHHOW BIIAYKHOCTH
BO3yXa B moMemeHnd. OOBIYHO JIJIT M3TOTOBJICHUS TICYaTHBIX TKAHEH, POCTHIHHOTO TI0-
JIOTHA YIOTPEOJISIOT MPSDKY, TOJYYCHHYI0 M3 KOPOTKHAX BOJIOKOH, KOTOpas TpeOyeT 3Ha-
YUTENHHO OOJIBIIIEH KPYTKH IO CPAaBHEHHIO C TIPSDKEH W3 JUTMHHBIX BOJIOKOH TIPU TOH K€ ee
MPOYHOCTH. DTO JOMOJTHHUTEIBHOE KPyUCHHUE TIPSHKU YBEITMIUBAST 00pa30BaHUE TIETENb U
YMEHBIIIAET CHOCOOHOCTh IOTJIONIATh THTPOCKONHMYECKYIO Bjary, SBIISSICH KOCBEHHOM
MPUYUHON TOHMKEHHUS TPOYHOCTH MpspKU. OOBIMHO OauH paboumii OOCTY)KHUBAaEeT He-
CKOJIbKO JIECSATKOB aBTOMATHYECKUX TKAIKMX CTAHKOB, OOPHIB HUTH U YCTpPAHEHUE €ro
MPUBOST K OCTAHOBKE CTAHKOB M CHMKEHUIO MPOU3BOIUTEILHOCTH Tpyaa. [loanepxkanue
BBICOKOTO 3HAYCHHS] OTHOCUTEIILHON BIQKHOCTH BO3yXa 3HAYUTEIHHO COKPAIAET YUCIIO
citydaeB 0OphIBa.

B Tkamkux mexax, Kak MpaBUII0, OTCYTCTBYIOT MECTHBIE OTCOCHI, CX€Ma OpraHu3a-
IIUU BO3yXO000MEHA — CBEPXY-BHU3, B HUX MIPUMEHSIOT 00pabOTKY BO3/1yXa B IEHTPAIb-
HBIX CHCTEMaX C MECTHBIM YBJIQKHECHUEM, KPOME TKAIKUX IIEXOB C YKaKKapIOBHIMU CTaH-
KaMH, TJI¢ IOYBJIAXKHCHHUE HEIOMYCTUMO.

[Tpska HenaBHEH BBIPAOOTKH, Ja)e €CIIM OHA M3TOTABIWBAjIach B 0JIarompHsaTHBIX
YCJIOBUSIX, CBEPTHIBACTCS NETISAMU IMPU Pa3MOTKE C KaTYIIKH, YTO OOBSICHSETCS ecTe-
CTBEHHOM 3JIACTUYHOCTBIO BOJIOKOH, B KOTOPBIX IOCJIE KPYUCHHS MPSKU OCTAIOTCS BHYT-
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pennue HanpsokeHus. C TeYeHUEM BPEMEHH TH HANPSDKCHHS U CIIOCOOHOCTh HUTEH TIpsi-
KU CaMOIIPOM3BOJIFHO 3aBUBATHCS B METJIM MCUE3AIOT, TaK KaK BOJIOKHA OCJIAOJISIOTCS U
U3THUOBI IEPEXOIAT B OCTATOUHYIO JIe(OPMAIIHIO.

B TpukoTaxHOM TIPOM3BO/ICTBE CBEPTHIBAHNE HUTEH MPSIKU B TICTIIN SIBJISICTCSI CEPh-
€3HOM TMOMEXOW IS TIOMYYCHHS XOPOIICH BS3KH, TIOATOMY HEOOXOIMMO YCTPaHUTh ITO
CBOMCTBO TPSDKH TIEPE]T MOCTYIUICHUEM B TIPOM3BOJICTBO. MOKET IPUMEHSTHCS OOBIYHAS BbI-
JIepKKa Ha CKJIaJie, HO TpshKa JOJHKHA XPAHUTBCS JIOJITO, YTO OOXOIAUTCS TOPOTO. YHUUTO-
KUTh BHYTPEHHHUE HAIMPSKEHHUS BO3MOXKHO MPHU BO3ACUCTBUM Ha MPSIKY TEILIHIM BIAKHBIM
BO3/YXOM, JUIS YErO €€ MOMELIAIOT B CIEHUAIBHYIO KaMepy ¢ XOPOUIel HUPKYISIUeil BO3Iy-
Xa. AHaJIOTMYHBIM CIIOCOOOM C MCIOJIb30BAHUEM TEILJIOTO BJIAYKHOTO BO3/yXa, HO IMyTEM He-
MPEPHIBHOTO JBMKEHUSI OOOMH € MpsDKEH yepe3 MallluHbl, TJ€ PaclbUIseTcs ropsyas Boaa U
nap, oOpabaTbIBacTCsl YTOUHAs MpsbKa, MPUMEHseMas B aBTOMATUYECKUX TKAIIKMX CTaHKax
JUTSL U3TOTOBJICHUS TKAHHU.

B mporiecce Bs3aHus Tpsika COBEpIIAeT OBICTPHIE U CIIOKHBIC ABM)KCHHS, OHA JTOJIK-
Ha OBITH POBHOM, THOKOM, KPEITKOM M HE 3aBHBATHCS B METIIM, HE JOJDKHO BO3HUKATH CTATH-
YECKOTO AJIEKTPUYECTBA, IMOATOMY B TIOMEIICHHSX BSI3aHUS TPUKOTAKHBIX TOJOTEH TAKKe
HE00X0IMMO TOJIIEP>KUBATh OTHOCUTENILHYIO BJIAXXHOCTh Bo3AyXa He Hike 60%.

TexHonorus nepepabOTKU MIEPCTSIHOTO ChIPbs, CUHTETUYECKUX BOJOKOH MOJAOOHBIX
IIEPCTH, TAKUX KaK aKpHJI, CMECH HATYPAIbHBIX U CHHTETUICCKUX BOJIOKOH (HUTPOH, KaIlpoH,
BHCKO3a, JIJABCaH U T.JI.), T0JI00HA TEXHOJIOTHH MepepabOTKH XJIOIKa, HO UMEET CBOM OCOOEH-
HOCTH, CBSI3aHHBIE C OCOOCHHOCTSIMU UCXOJIHOTO ChIpbs. B oTiiMuue OT XJIonKa ChIphe IIep-
CTH UMEET OOJIbIIIee 3arpsi3HEHUE, HEPETYISIPHYIO CTPYKTYPY, CalbHbIi HaseT. Chipbe HEe0O-
XOJIUMO MBITh C IIEJIBI0 YMEHBIIICHUS COACPKAHUS KHUPA, TTOBBIIICHHUS] TUTPOCKOMTUYHOCTH U
JYYIIIErO pa3/ieieHus] BOJIOKOH. BOJIOKHA MIEPCTH MMEIOT YellyyaTylo CTPYKTYpy, 4acTo
€CTECTBEHHYIO 3aBUBKY, BCJICJICTBUE YETO OHU OOJIBIIE CIETUIEHBI MEXTy CO00i U TpeOyIoT
0co0oii 00paboTku. TexHOJOrus MPOM3BOJICTBA INEPCTH Oojee CIOXKHAs, YeM XJIOIKA.
[IepcTh, B OTIMYKE OT XJIONKA U CUHTETHUYECKUX BOJIOKOH, MPU €€ 00paboTke TpedyeT Oosee
BBICOKOTO 3HAYECHUST OTHOCUTEIHHOM BIIAYKHOCTH BO3/yXa, OCOOCHHO MPH €€ TPSICHUH.

[IepcTsiHbIC MPEANPHUSTHS IETATCS HAa CYKOHHBIE H KAMBOJIbHBIE. B COCTaB CyKOHHBIX
(habpuk BXOAAT CIEAYIONTUE OTACICHHS: IPUTOTOBUTEIILHOE, TI0 MepepadOTKe OTXO/IOB, arl-
napartHoe, MpsaumIbHOe. B cocTaB KaMBOJIBHBIX (PaOpUK BXOAST OTACICHHUS: PUTOTOBUTEITh-
HOE, TI0 TepepaboTKe OTXO0B, YecalabHOE, JICHTOYHOE, TIEpBOe TpeOHeUECATbHOE, POBHIY-
HOE, BTOpOe TpedHeuecanbHoe, NMpsamibHoe. KpoMe Toro, MMEIOTCS Y4acTKU, Ha KOTOPBIX
MIPOU3BOMIAT KapOOHM3AIUIO, KPAIIEHNEe, OT’)KUM U CYIIKY CBHIPhSl WJIM POBHUIIBL B Xome Tex-
HOJIOTUYECKOTO TIpOIlecca B TMPOHM3BOJCTBEHHBIE MOMEIICHUS TOCTYMAIOT TEIUIOTa W TIhUIb,
npUYeM HauOoJIbITIee KOJIMYECTBO MBUTH BBIZICIISICTCS B IPUTOTOBUTEIIEHOM OT/ICJICHUH, a TETl-
JIOTBI — B aNapaTHBIX W NPAIWIGHBIX 1IeXaX. B MpUroToOBUTENHHBIX OTACICHUAX U OTEIe-
HUSIX TI0 TIepepabOTKe OTXO0JI0B UCIOJB3YIOTCSI CHCTEMBI THEBMOTPAHCIIOPTA BOJIOKHA U OTXO-
JIOB U acClHpariy MalivH. PermpKymsmus Bo3ayxa, yaaasieMoro dTUMHA CUCTEMaMH, HE JI0-
nmycKaeTcs. B IEHTOYHBIX, pOBHUYHBIX, TpeOHEUECATbHBIX U MPSAWIBLHBIX OTICICHUSIX TPH-
MEHSIOT CHCTEMBI MECTHOTO YBIIAXKHCHHS BO3IyXa.
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Ilpaxkmuueckoe 3anamue Nol 1

11.1  TloBbimenue  sHepretuueckord  dpdextuBHocTt CKB  metomamu
BOCCTAaHOBUTEJIBHON BEHTHIISALIUN

11.1 HoBbimenne 3aeprerudeckoii 3¢pdpexrusaoctn CKB meronamn
BOCCTAHOBHMTEJIbHON BEHTHJISILIUH

Jis peamuzanuu sHeprocOeperatonieit Texnosornu CKB HeoOXomumo cTpeMuThest K
OTPAHUYECHUIO MPOU3BOAUTEIBHOCTH MPUTOYHBIX CUCTEM MUHHMAJIbHO-HEU30EKHBIMU pac-
XOJaMHU TIPUTOYHOTO HAPYKHOTO BOZAYXA Lipyum), OTIPEIACIIIEMBIMUA CAHUTAPHO-TUTUEHUYECKAMU
TpeOOBaHUAMU. BBIUMCIIEHHBIH 10 3TUM YCIOBUSM MUHUMAIIbHO-HEM30SKHBINA pacXoj MPUTOY-
HOTO HAPYXKHOTO BO3MYXA Ly TOIDKEH OBITH PaBEH WM HECKOJIBKO OOJIbIIIE MUHUMAIIBHOTO
pacxoza yaaisieMoro Bo3yXa Lypus). OTHM MUHUMAIIBHBIM PAacXoZioM BO3lyXa MOXKET ObITh pa3-
OaBJIEHO CIEIYIOIIee KOJIMYECTBO BBUICISIIOMIMXCS B BO3AyX paboueld 30HbI MOMEUICHUS
BpPEIHOCTEN:

Bp(MI/IH) = LHH(MI/IH)KLC(CHZ[B - CH)) Mr/ 4,
r1ie Cyps — MPEAETBHHO AOMYCTUMAs KOHIIEHTpALMS BPETHOCTEN B BBIOPOCHOM BO3/YXE;
C,— conepKaHne BPEIHOCTEN B IPUTOYHOM BO3IyXE.

C noMOIIIBI0 MECTHBIX aIllapaToB JIjIsl MOTJIOIIEHHS BPEIHOCTEN JOIKHO ObITh yepKa-

HO CJIEYIOIIEE KOJIMUECTBO BRIJEIIIIOIIMXCS B BO3/1yX paboueil 30HbI BpEeAHOCTEN:
Bpsee = Bp — Bppuny, MI/4.

B 3aBucuMocTH 0T (PU3MUYECKUX U MEXAHUYECKUX OCOOEHHOCTEW BpeAHOCTEN Moa0u-
paroTCs arnmaparkl, B COCTaB KOTOPBIX BXOJISAT CPEACTBA IS YIIABIMBAHUS (OYMCTKU) BO3/IyXa
paboueit 30HBI OT paccMaTpuBaeMoil BpeAHOCTH. OUHUIIEHHBIN B ATHX ammaparax BO3IyX
BO3BpaIlaeTcs B nomernieHus. [Ipunimm riry0oKoi O4MCTKU BO3ayXa paboueii 30HbI OT BbIjIe-
JISFOLUXCS BPEAHOCTEN U BO3BPAT OYMIIEHHOIO BO3/1yXa B IIOMEILEHUS C COJIEP>KAHUEM BpPE/I-
HOCTEW He OoJiee, YeM ONpeeNieHO CaHHOpMaMU, OyJIeM Ha3bIBaTh «BOCCTAHOBHUTEIILHOM BEH-
tansiuuen». [Ipumenenne MeTog0B BOCCTAHOBUTEILHOM BEHTWIIALIMM TO3BOJISIET BBIOJIHUTD
YCIIOBUSI peanu3aiu sHeprocoeperarommx texHonoruit CKB npu mMuHMMM3aimu pacxoioB
HPUTOYHOTO HAPYKHOTO BO3AYXA 110 Liym).

Ha priHkax uMmeeTcsi UPOKU BBIOOP ammapaToB JJisl yJIaBIMBAHUA Pa3IUYHBIX 110
CBOMM (PU3MYECKUM M MEXaHMYECKUM CBOWCTBaM BpeaHocTel. boiee necarka et npume-
HSFOTCSI OYMCTHUTEIILHBIC alllapaThl U1 BEHTUJISIIUN MECT TIPOBEJICHUS CBAPOYHBIX paboT.
Ha pucynke 11.1 mpencraBiieHa NPUHIMIAAIBHAS CXEMa OUYMCTUTENIBHOTO arperara Jyis
YJIABJIMBAHMS CBAPOYHBIX a’p030Jick. Uepe3 MeCTHhIE NPUEMHBIE YCTPOWCTBA, COCIWHEH-
HBbIC THOKMM IIUTAHTOM C OYHCTHUTENIBHBIM ammapaToM, OT paboThl BeHTHiISATOpPa 1, BCTpO-
E€HHOTO B OUYMCTUTEIBHBIN arperar, CBapovHasi a3po30Jib (JIbIM) 3aCachIBaeTCs K PribTpy 2
rpy0oii ouncTtku. B ¢punpTpe rpy0oit ouMCTKY 2 yIaBIMBaIOTCS KPYIHbBIE YaCTUIBI OKHCIIOB
METaJUIOB M IIBUTH pa3MepoM Oojiee 5-10 MKM, coaeprkaimecs: B cBapodHou a’po3oiu. Co-
CTaB OKHCJIOB METAJUIOB B CBAPOYHOM JIBIME 3aBUCUT OT COCTaBa MCIIOJIb3YEMBIX MPH CBap-
K€ JJIEKTPOAOB. bonee Menkue 4acTUIpl CBAPOYHOrO a’po30Jis OCTAIOTCS B BO3MYIIHOM
MOTOKE U TIOCTYNAIOT B SJIEKTPUUYECKOE TOJIE, CO3AABAEMOE MTOIaY€ HA BEPTUKAIBHBIE KOPO-
HUPYIOIIKE JIEKTPo/bl 3 U 6 ToKa BBICOKOIO HampsbkeHUs 8 KB OoT MCTOYHMKA BBICOKOTO
HanpspkeHus: 4. K uUCTOUYHMKY TOKa BBICOKOTO HampsbkeHust 4 oT onHO(a3HOM ceTd Moj-
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BOJIUTCS IEPEMEHHBIN AIEKTpUUECKU TOK HanpsbkeHuem 220 B. B ncrounnke 4 nepemen-
HBIN TOK BBIPSAMIISIETCS U €r0 HamNpspKEHUE MOBBIIIAeTCs A0 ABYX 3HaueHwuii: 8 kB u 4 kB.

Y, 4
Herounnk /
BLICOKOTO HANPAKCHHUA «— llnTarue oT CeTH
220B 50T'u
~—
+400 B
3 Yncaft
BO3AYX
CpapOHHEIH =
AbIM =
[
/
2 5

PI/ICYHOK 11.1 HpI/IHI_[I/IHI/IaJ'ILHaH CXeMa MCCTHOT'O OUUCTHUTEIIA BBITS?KHOI'O BO31yXa OT MECT CBAPKU

C HanpsKEHHEM MOCTOSHHBIN AJIEKTPUUYECKUN TOK MOJIACTCS HA BEPTUKAJIBHBIE AJICK-
Tpoabl 3 ¥ 6, COOTBETCTBEHHO TIEPBOI M BTOPOI CTymeHel TOHKOM ouncTkh. [Ipoxoss uepes
ANEKTPUUYECKOE TOJIE, CO3AABAEMOE BBHICOKMM HAIPSHKEHUEM Ha BEPTUKAIBHBIX AJIEKTPOJIaX
8 u 6. 4acTULBI MUY MOJyYaT MOJOKUTEIbHBIN JJEKTPUUECKUM 3apsij] U Jaliee€ C TOTOKOM
BO3JlyXa MOCTYIMAIOT B OCaauTeIbHbIe KaMepbl 5 u 7. OcaauTesbHble KaMephl TIEPBOM D U
BTOPOM 7 CTYNMEHEH OYMCTKHA COCTOSIT M3 IUIACTHH K KOTOPHIM OT MCTOYHHMKA 4 IOABEIACHO
Hanpsbkenue B 4 kB ¢ nonoxurenbHbie 3apsaaoM. [lnacTuHbl yepe3 ogHy UMET OTpHUla-
TEJIBHBIA 3apsijl, 9YTO O0YCIIOBIMBACT MPUTATHBAHUE K MX MMOBEPXHOCTH TMOJOKHUTEIBHO 3apsi-
YKEHHBIX YaCTHII, COACPKAIIMXCI B CBAPOYHOM JbIMe. B mepBoif ocaautensHol kamepe S
Ha IUIaCTUHAX C OTPULIATEIIbHBIM 3apsA0M OCEHAIOT ITOJ0KUTEIBHO 3aPSKEHHBIC YaCTULIBI
pasmepom a0 1-0 Smkm Ha nactuHax BTOpOM OCaIUTEIBLHOM KaMepbl 7 OCENAIOT MOJIO-
JKUTEJIBHO 3apsKEHHbIEC YacTullbl pazmepoM A0 0,3 mxm. [IpoBeaeHbI UCTIBITAHUS amapa-
TOB OYMCTKH CBAPOYHOIO JbIMa, 00pa30BaHHOIO OT HEMPEPHIBHON YaCOBOM pabOThI YEThI-
peX CBapIUIMKOB C Pa3HBIMM 110 XUMUYECKOMY COCTaBY AekTpoAamu. [lepen ouncTHbIM arpe-
raToM HayajabHas 3albUIEHHOCTh CBAPOYHOIO JbIMa cocTapisia 30Mr/M>, a Ha BBIXOJE M3
arperara BO3IyX MMeI 3anbUIeHHOCTH 1,2Mr/M° Cpennss 5Gp(eKTHBHOCTh OYUCTKH (paK-
MM CBApOYHOTO JbIMa pazMepoM Ooisee 0,3 MkM coctaBuia 10 98%. Takas BeICOKas
OYMCTKA BO3/1yXa OT CBAPOYHBIX a3p030JI€M MO3BOJIET OYMIIECHHBIA BO3AyX BO3BpallaTh B
ex.

Harypubie HaOmr0IeHus TOKa3ali, 4YTo padoTa OYMCTUTEIBHBIX amlapaToB IMO3BOJISET
MOJIEP’KMBATh B paboUeil 30He 1iexa KoHteHTpanuio meutd Huxe [1J[K.

Ha pucynke 11.2 noka3zaH O4MCTUTENBHBIN arperaT, yCTaHABIMBAEMbIN B TOMEIICHU-
SIX aJIMUHHCTPATUBHO-OOIIECTBEHHBIX 3[aHUSX, 1€ pa3penieHo Kypenue. [lo canurapHbM
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HOpPMaM B TMOMELICHUSX, TJIE Pa3pelieH0 KypeHHe, HEOOXOAUMO I0/aBaTh MOBBIIICHHBIC
HOPMBI IIPUTOYHOTO HAPY’KHOTO BO3yXa Ha OJHOrO denoBeka 150m/(a-uen). s n3bexa-
HUSI TIOBBIIICHHON MPOW3BOAUTEIBHOCTH MPUTOYHBIX CUCTEM B MOMEIICHUN YCTaHABIIMBA-
IOTCSI arperarsl 1o NPUHIMIHAIBHOM cxeme Ha pucynke 11.2 0.

a 6

@) BHEIIHHUH BU;, 6) KOHCTPYKTHUBHAS CXeMa

Pucynok 11.2 Arperar TOHKOI OUMCTKH BO3/IyXa B MOMEIICHUSAX OOIIECTBEHHBIX 3AaHUI

Oco0eHHOCTBIO arperara SBISICTCS HAJTMIKME B OYMCTUTEIIEHOM arperare 1o cxeme Ha
pucynke 11.2 4eTBepTOi 3aKITIOYUTEIHLHONW CTENEHU TOHKOW OYUCTKH B (DUIBTPE 5, KOH-
CTPYKTHBHO BBITIOJTHEHHOM B (hopMe KacceT, 3aloHCHHBIMU TOJIOTHAMU W3 TKaHH C
YTOJIBHBIMHU BOJOKHAMH. AKTUBUPOBAHHBINA YTOJIb U YTOJIbHBIE BOJIOKHA SIBJISTIOTCST BEICOKO-
7 (HEKTUBHBIMU TOTJIOTUTEIISIMHU PA3JIMYHBIX BPEIHBIX Ta30B. VCIbITaHus MOKa3aiu, 9To K
YHUCITy YJIaBIMBACMbIX B QUIBTPE S5 BPEIHBIX Ta30B OTHOCATCS TaOAuHBIN bIM, 3aMax MoTa,
OKHCIIBI Cephl Jake OO0JIe3HETBOpHBIC OakTepwu (Harpumep, 6akTepun rpumma) B copOiu-
OHHOM (WIIBTPE S YJIaBIMBAIOTCS a3PO30JIbHBIC YacTuIlkl pazmMepom 0,01 MM, 9To obecte-
YUBACT MPAKTHYECCKU YUCTHIA BO3MyX. biiaromapst HaCHIIICHUIO BO3IyXa JICTKUMHU OTPHIIA-
TEJIbHBIMM MOHAMHU OOECTIEYUBACTCS TMPUAAHUE BO3IYXY CBEXKECTH BO3AYIIHOW aTMocdepbl
TOPHBIX KYpPOPTOB U MOPCKOTO MOOEPEKbSI.
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[lepemerieHre BO3mMyxa 4epe3 OUMCTUTENBHBIA arperar 00ecHednBaceTcsi OT paboThI
JIBYX paJMaJIbHBIX BEHTHWIITOPOB JIBYXCTOPOHHErO BcachiBaHus 11, mpuBOIMMBIX BO Bpallle-
HHE OT OAHO(A3HOr0 MAIOIIYMHOTO 3nekTpoasuraresns 12 momuocTeio 60 BT. Jlnst obecre-
YeHUs1 OE301TacHON PadOThI B arperare YCTaHOBJICHBI OJOKHPYIOIIHME BBHIKIIOYATETN 7, KOH-
TPOJIMPYIOIIHNE MOJIOKEHUE OTKPBIBAIOIIEHCS HUXKHEN ABEPLIbI, 00ECTICUMBAIOIIEH TOCTYH IS
PEBU3UH NMEKTPO(UILTPOB 3. MIPU OTKPHIBAHUM JIBEPILIbI 8 BBIKIIIOYATENM MPEKPAIAIOT 10 1a-
9y TOKa BRICOKOTO HAMPSHKEHUS K dJEKTPOPUIBTpaM 3.

KoHTtposs 3a paboToil OUMCTUTENBFHOIO arperara OCyILECTBIISIETCS «T MaHenu 9 yepes
nsepuy 10. Ha manenu 9 npeaycMOTpeH py4yHOM ITycKaTellb U JBE KOHTPOJIBHBIE JIAMIIOUKH,
ITpu BKJIIOUEHMH OYMCTUTENBHOIO arperara 3aropaercs jamIiouka 3ejaeHoro 1sera. [lpu Ha-
KOIUIEHUM TBbUIM Ha OCAJUTEBbHBIX IUIACTUHAX JJIEKTPOPUIBTPOB 3 3aropaercs KpacHas
JaMIIOYKa, CUTHAJIM3UPYIOIIas 0 HEOOXOJMMOCTH OCTAaHOBKU arperara U MPOMBIBKH OCAJIH-
TEJIbHBIX IJIACTUH 3JEKTPOPriIbTpoB 3. PUIIBTP rpyOOi OUMCTKU 2 IPOMBIBAETCSI IO MEPE €TO
3albUICHUS. YTO YCTAHABIIMBAETCS OMBITOM IKCILTYyaTAllMU B KOHKPETHBIX YCIOBUAX (OOBIYHO
pa3z B Mecsn). OunbTp cOpOIMOHHBIN OUUCTKU D MO MEpe HAKOIUICHHS B HEM BPEIHOCTEU
BOCCTAHABJIMBAETCSl ITyTEM 3allOJHEHUSI KACCET HOBBIMM MOJOTHAMHU W3 YTOJIbHOW TKaHU
(00b1yHO yepe3 3-4 Mecsiia IPUMEHEHUS ).

[Toka3zaHHbIN HA pUCYHKE 7.4 OUMCTUTENBHBIN arperar norpedsnset B yac 180 Bt anek-

TPOSHEPTHH ¥ 00CITY)KUBAET MOMENIeHHeE TIomanso 10 80 M2, Macca arperara 90 kr.
B Hacrosiniee Bpemsi Ha pbIHKE UMEETCs OO0JIBIION BBIOOpP Pa3IMYHOIO KOHCTPYKTHBHOTO U
BHEIIHET0 0(h)OPMIIEHUSI OUMCTUTENBHBIX aIlllapaToB JUJIsl pa3IMYHbIX oMmeleHnii. Haunnas
OT >KMJIBIX KOMHAT, JUIsl KOTOPBIX pa3paboTaHbl U BBITYCKAIOTCS IEPEHOCHBIE Maccoil 1-2 kr
arperatHble (PUIBTPBI KPYIJION U MIPSIMOYTOIBHON (POPMBI. /{1151 MPOMBIIITIEHHBIX 3/1aHUH BbI-
MyCKAIOTCS KaK CTallMOHAapHbIe (HanmpuMep, MOHTUPYEMBIE Ha CTEHE), TaK U MEpPeIBUKHbIC
C TMOKMMH WM TEJECKONMYECKUMHU IIUITAHTaMU ¢ 3a00pHBIMU YCTpOMCTBaMH, pacrosarae-
MBIMU HaJ] MECTaMU BbIJIEIECHUS BpeaHOCTel. PekoMeHmyeTcs: pacMpsTh 00JIaCTH PUMEHE-
HUSl OYMCTUTENIBHBIX arperaTroB, MO3BOJIAIOIIUX COKPATUTh BEHTUJISILIMOHHBIE BBIOPOCHI B
atMoc(epy U, TEM CaMbIM, CIOCOOCTBOBATH OXpaHE BO3AYILLIHOM Cpe/bl M CHIKEHHIO Pacxoia
TOIIMBHO-PHEPTETUYECKUX PECYPCOB Ha (DYHKIIMOHMPOBAHME CHUCTEM BEHTWISIMM U KOHIM-
IMOHUPOBAHUS BO3TyXa
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Ilpakmuueckoe 3anamue Nel2
12.1 Cuctembl KOHANIIMOHUPOBAHUS BO3/yXa C YWILIEpaMu U (haHKOHIaMu
12.1 CuctemMbl KOHIMIMOHMPOBAHNUSA BO31yXa ¢ YWLIepaMu U paHKoHIaMuU

Cucremsl ¢ ynjIiepaMu U (paHKOIaMH TTO3BOJISIOT 00ECIIEYUTh HE3aBUCUMOE Pery-
JUPOBAHKUE TEMIIEPATyphl BO3yXa OJHOBPEMEHHO B OOJBIIOM KOJUYECTBE MOMEIIECHUN
(MHOT030HAJIBHO) HAIIPUMEDP, B TOCTUHUIIAX, OPHUCcaxX U T.I.

[IpumenstoTcs (haHKOWIIBI U TIPU CO3/IaHUM OIPENIENICHHBIX MapaMeTpoB KiIUMaTa B
MOMEIICHUSIX ¢ OOJBIIUM 00BEMOM, HaPUMEpP TOPTOBBIX 3aJiax JJisi paBHOMEPHOTO pac-
IIpEJEJICHUs IIOTOKOB OXJIaxkieHHOTro Bo3ayxa B TII wim nHarperoro B XII. B r. Tysne cu-
cremoit KB ¢ unimiepamu u gankoiinamu ocHaiiensl 31anus « Tymnarenekomay, «['octuno-
rO IBOpay.

Dankoir- (fan — BenTHISITOP, COIl — TEMIIOOOMEHHHK, MOKHO BCTPETUTh U HA3BaHUE
(AHKOII) — arperar, yCTAaHOBJICHHBIM B MOMEIIEHUH, BKIIFOYAIOIINI: BEHTHIATOP, TEILJIO-
O0OMEHHHK (WK J1Ba), PUIBTP JJIs1 OYMCTKH BO3/yXa U MyJbT yIpaBiieHUs (pucyHok 12.1)

KoHcTpykuusa haHkonna 1 - TenNo0BMEHHIK

2 - 3neKTpoHarpesarerb

3 - BEHTUNATOP

4 - Tenno3syKon3onAuna

5 - BbIXOAHAA pelleTka

6 - BCTpOEHHaA NaHenb ynpasnerus
7 - aneKTpoaBuraTens

8 - coeanHuTensbHaA MyTa

9 - NerkoCLEMHbIN PUNLTP

10 - BXOAHAA pelweTka

11 - NOAAOH ANA ApeHaxa

Puc. 12.1 Koncrpykuus pankoiina

K TemnooOMeHHHKY MOJBOAUTCS MO TPYOOIIPOBOJaM XOJI0HAas Boja (C TeMIiepary-
poii BhIIIe 5°) OT UCTOYHMKA XOJIOAOCHAOXKeHUs. Bo3ayx M3 momenieHusi BEHTUIISTOPOM
MO/AETCS K OXJIAXKIAIONICH MOBEPXHOCTH — TaKUM o0Opa3om, padoTaeT dankoin B TII. B
XOJIOJHBIA MEPHOJ TOa, €CIM HET CUCTEMBI IIEHTPAIbHOIO OTOIUIEHHS, OH MOXET pado-
TaTh KaK HarpeBaTeJIbHBINA MPUOOP., IS TOTO B (DAHKOMII TOHKEH BXOJIUTH TEIIOOOMEH-
HUK, MMOJKIIOYCHHBIH TPyOONpOBOAaMH K MCTOYHHKY TEIUIOCHAOXeHus (pucyHok 12.2).
[ToaToMy paHKOMIIBI OBIBAIOT ABYXTPYOHBIMHU MJIM YEThIpeXTpyOHbIMU. [Ipu oxnaxaenuu
BHYTPEHHETO PEeLMPKYJSLMOHHOTO BO3/1yXa BO3HUKAET KOHACHCAIUS BOJASHBIX MMapOB, MO-
3TOMY (paHKOWJI MMEET TPEThIO (WK MATYI0) TpyOy Jisl IpeHa)xa KoHjaeHcaTa. DaHKONIbI
YCTaHaBJIMBAIOTCS B IOMEIIEHUH T0J] OKHOM, Ha CTE€HE, MOJI MMOTOJKOM — B 3aBUCHMOCTHU
OT MOJU(UKAIIUY TUTIA.



Puc. 12.2 Cxema noakinrodeHus: (HaHKOMIIOB

Yunnep (BOIMOOXJIAXKIAIOIIAS XOJONUIbHAS MAIIMHA) — SIBJISETCS MCTOYHMKOM XO-
aona. OH BKIItOUAET B ceOsl: KOMIIPECCOpP, KOHJIEHCATOP, UCTIAPUTENIb U BCTPOCHHYIO TH]I-
PaBIMYECKYIO rpyIiny. YUIiephl Yalie BCEro ¢ BO3AYIIHBIM OXJIaXACHUEM KOHIEHCATOPA,
MO3TOMY YCTaHABJIMBAIOTCS BHE TMOMEIICHUS, Ha KPBIIIE 3/1aHUs, Ha Yepllake, BO JIBOPE.
[Ipu BOISIHOM OXJaXJIEHUU KOHJEHCATOpa — BHYTPH 37aHUS, WM CHAPYX U MPU yCIOBUU
MCIIOJI30BaHUs B TEIUIBINA MEPUOJT TOJIA.

Ywnepst cepun WRAT npeanaznayeHsl 1711 pabOThI TOJBKO B PEXKUME OXJIAXKe-
HUS U UMEIOT MOITHOCTE A0 1346 xBT. Ynmnepst cepun WRAN nipegnazHadeHs! s pa-
OOTHI KaK B PEKUME OXJIOKICHUS, TaK U B PEKUME TEIJIOBOTO HACOCA, U UMEIOT MOIIIHOCTh
1o 709 kBt. PaboTta B pexxume TemioBoro Hacoca uniiepoB cepun WRAN obecnieunBaert-
cs peBepcupoBanreM xojoawibHoro nukia. Yumnepsl cepun WRAT-P 1 WRAN-P ume-
I0T BCTPOEHHYIO HACOCHYIO Tpynmy (LIUPKYJSIIIUOHHBIA HACOC, PACIIMPUTENBbHBIA Oak,
MPENOXPAaHUTENBHBIN KianaH, TudQepeHinraibHoe penie Mo JMaBieHruo U 1p.) Ywmimepsl
cepun WRAT-A u WRAN-A uMeOT BCTPOECHHYIO HACOCHYIO TPYIIY U aKKyMYJIUPYIO-
il 0ak. BHemHMiA BUI 1 OCHOBHBIE XapaKTEPUCTUKHU YUIUIEPOB C OCEBBIMU BEHTUIISITO-
pamu cepurt WRAN 1 WRAT momtHocThio 10 20 kBT.

DaHKOWIBI ¢ YMJUIEpAMU OXJIAKIAIOT BO3AYX IMOMEIICHHs, HO HE 00eCreYrBaIoT
MIOMEIIIEHNE CBEKUM HAPYKHBIM BO3AyXOM IS nbixanus mroaei. [loatomy cucremsr CKB
C ynJuiepaMu U (paHKOMIaMH BKJIIOYAIOT B ¢€0sl IIEHTPAIbHYIO YCTAHOBKY KOHIUIIMOHUPO-
BaHUS BO3/AyXa, C MUHUMAJIbLHON MPOU3BOJUTEIBHOCTHIO MO BO3AYXY PAaBHOM pacxony
Hapy>XHOTO BO3]lyXa, MPUHATOTO U3 pacdeTa MUHUMAJIBHOTO MO | 4YelioBeKa B COOTBET-
ctBuu ¢ CII.

[{eHTpanbHbI KOHIUIIUOHEP BKIIIOUAET (DYHKIIMOHAIBHBIE OJOKHU: BO3IYIIHBIN KJla-
naH, QuiIbTp, Bo3ayxoHarpeBatenb (s XI1), mOBepXHOCTHBIN BO3TYX00XJIaIUTENh, B KO-
TOPBIN OT YWJIJIEpA TI0JIA€TCA XOJOIHAS BOJA, BEHTIISATOP U IIyMOTIIyIuTeNlb. KoHauim-
OHEP MOXET OBITh BO «BHYTPEHHEM HCIIOJHEHUN» U B «HAPYKHOMY». B mociennem ciyyae
OH YCTaHaBJIMBAETCS HE HA dTaXe, a Ha YepJlake WK Ha Kpsiie. 1

CucrteMa BO3IYXOBOJIOB M BO3AYXOpAacHpeAesIeHUs] YCTpPOMCTBAa (pEIIETKH,
i y30psI) MOTYT OBITH UCIIOJIB30BAHBI Kak B cucTeMe mneHTpaibHoro KB wim cucreme
CO CIUTUT-KOHJUIIMOHEPAMH.

Yucino ¢GaHKOWIOB B TMOMEIIEHUU OINPENEISIETCS W3 YCIOBUS PaBHOMEPHOCTHU
pacrnpeziesieHrss XOJIOJAHBIX HIJIM HarpeThiX MOTOKOB Bo3ayxa. [logOupaercss Tumopasmep
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¢dankoitia mo TpedyeMoi X0J010MPON3BOAUTENLHOCTH (aHKOWIa (TIPU M3BECTHOM 001Iei
CYMMAapHOU XOJIOJOITPOU3BOAUTEIIHOCTH).

B ommmume ot Broporo Bapuanta KB npuTOouHBIM BO3MyX HE BHOCHUT
JOTIOJIHUTENIPHOE TEIIO K MMEIOMIMM MECTO B TIOMEIICHUWU TEIUIOBBIACICHUSIM, a
HAMpOTHUB, OXJAXJCHHBI B KOHJUIIMOHEPE BO31YX, ACCUMUJIUPYET YacTh H30OBITKOB
TeIIa.

N3BecTHO, 4yTO B MOBEpXHOCTHBIM BO KOHIMIHMOHEpa XOJIOAHAs BOJAA IOAAETCS
00b1yHO ¢ twy=7° C, 4TOOBI BOJa B MpolECCe OXJIAXKICHUS BO3JyXa HE HarpeBajiach
CJIMIITIKOM MHTEHCHUBHO, €€ TMOJAaI0T MHOTO TakK, 4TOOBI tw= twy16...10°C. Toraa cpennss
TeMriepaTtypa mnoBepxHOocTH BO B KOHIMIIMOHEpPE WM TEIIOOOMEHHUKE B (paHKoilie
paBHas t= tw,t3...5°C. Eciu Ha |-d aumarpamMmme TOYKY COOTBETCTBYIOIIYIO 3TOMH
temneparype Ha ¢=100% coenunuth ¢ Toukoi H', TO momydum mpolecc OXJIaxICHUS
BO3/1yxa B oBepxHOCTHOM BO. Ero koHeUHOE COCTOSIHHE, ONMPEALIIEMOE (g, 3ABUCUT OT
HAYaJIbHOTO 3HAYCHUS ¢y HAPYKHOTO Bo3ayxa. CoriacHo pekoMmeHmanusiM [8] MOKHO
npuHUMaTh @=88% 1ipu 0,<45%, ¢=92% 1tipu 45%< p,>70% u p=98% tipu ¢,>70%.

Ha mepeceueHun ¢ M JUHUM Tpoliecca oxJaxaeHus Ha |-d muarpamMmme oTMedaem
Touky K, cooTBeTcTByIOIIYI0 (haKTHUECKOMY KOHEYHOMY COCTOSIHUIO BO3/yXa MOCIe
OXJIAXJICHUSI B MOBEPXHOCTHOM Bo3ayxooxiaaurtene. Ecoum m3 toukn K mpum de=const
nogHAThed Ha 1°C, To moityunm 1mouky I, COOTBETCTBYIOIIYIO MapaMeTpam MPUTOYHOTO
OT KOHIUITMOHepa Bo3ayXa (ty, dy, 1) B TIL.

KonnuecBo Temia, KOTOpoe BOCIPUMET MPUTOUYHBIN BO3IyX B IOMEIIEHUN PABHO:

IO TTOJTHOMY: Qu"=Gy yuw (Is — 14)/3,6 Bt (12.1)

10 SIBHOMY: Qu"=Gy yum "¢ (t; — t,)/3,6, Bt (12.2)

TOT/Ia, €CJIM W3 3HA4YeHUsI M30BITKOB Teruia B momerieHun (Q1+Q2+Qs, onpenenenHoe BoO

BTOPOM BapuaHTe) BbIUECTh Q" wm Q", TOJyYHMM CyMMapHyl TpedyeMylo

XOJIOIOTIPOU3BIUTENBHOCTh (DAHKOMIIOB B TMOMEIICHUU. XOJIOAOIPOU3BOAUTEILHOCTh
oxHoro ankoiina Qu(BT)

Qo=[ Q1+Q2+Q3 - Gy yum (15 — 11)/3,6]/n (12.3)

X0JI0OPOU3BOUTENBHOCTh ~ YIIUIEpa JOJKHA OBITh paBHA CYMMapHBIM
TEIJIOM30BITKAM BO BCEX KOHIWIIMOHUPYEMBIX IOMEMICHHSAX, YBENIWYEeHHYI0 Ha Qon

NOTPEOHOCTh B XOJIOAE JJIsl OXJIAXKICHHS PUTOYHOTO BO3/lyXa OT COCTOSIHUS HApY>KHOTO
touka H (ly, t;), 10 mputounoro touka IT (1, t,)
Qs=E(Q1+Q2+Q3) + X Gy sl — 1k)/3,6, Bt (12.4)

ITo »Toi1 X01010TIPON3BOIUTEIIBHOCTH MOIOUPASTCS YUILIED.

B nactosimee Bpemsi B IMIPAKTUKE CO3/IaHMS ONPEAEIECHHBIX MUKPOKIMMATHYECKHUX
apaMeTpoOB  W3BECTHbl MHOTOYHCIICHHBIE  BapuaHThl  coBpeMeHHbIx CKB ¢
UCIIOJIb30BAaHUEM DPA3IUYHBIX TUIOB 00OpyJoBaHus. [Ipumepsl TakuMxX CHCTEM JaHbl B
KHUTE, MOCBSIICHHON Teopuu U npaktuke cucteM B u KB [13]. JIBa u3 HUX B 4aCTHOCTH
MPEACTABIIAIOT MHTHPEC C TO3UIUN BO3MOXKHOCTH NPUMEHEHHS UX MpU pa3padoTKe
Bapuanta CKB ¢ wuwmmmepom u  ¢aHkoWnamMu B KypCOBOM  TPOEKTE  TIO
KOHJAMIIMOHUPOBAHUIO BO3/lyXa B JKUJIBIX, OOIIECTBEHHBIX U aJMUHUCTPATUBHO-OBITOBBIX
3IaHUSX.
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Ilpakmuueckoe 3anamue Nel3

13.1 CocraB u npuniun padotsl u npeumyuiectBa CKB ¢ unmnepamu u ¢ankoiina-
MHU.

13.1 CocraB u npuHumun padorsl U npeumymecrsa CKB
¢ YMJIJIEPpaMU M (paHKOHIaMU

Cucrema KOHAMIIMOHUPOBAHUS BO3MyXa ¢ dWjuiepamMu U (paHkoimamu (PUCYHOK
13.1) BxirouyaeT B ce0s MEHTPATbHYIO YCTAaHOBKY KOHIUITMOHMPOBAHUS Bo3myxa 1, obec-
MIEYNBAIONTYI0 00Pa0OTKY TIEPBUYHOTO BO3yXa, MECTHBIC arperaTsl 2 — (hIHKOMIIBI, yCTa-
HABJIMBACMBIE B TIOMEIIIEHUSIX, ICTOYHUK X0JI0/1a 3 — YnyUIep, OXJIaKIAIOIII BOTY, TIOCTY-
MAION[YI0 B TEIJIOOOMEHHUKU (haHKOWMIJIOB B TEIUIBIA MEPHUO/]] r0Jla, HACOCHYIO CTaHIMIO 4,
00€eCIIeUnBAOIIYIO TUPKYJISIIIUIO XOJIOJOHOCUTENS B CUCTEME TPYyOOIPOBOJOB U HEOOXO-
JUMBINA TUAPABINYECKUAN PEXKUM, UCTOUHUK TEIUIOTHI 5 — KOTEJN, IUPKYIISIIMOHHBIE HACOCHI
6 1 MeMOpaHHBIE PACHIMPUTENbHbIE 0aKku 7 B COOTBETCTBYIOIIMX KOHTYpax IUPKYJISAIUY,
CUCTEMY BO3YXOBOJIOB §, 110 KOTOPHIM MEPBUYHBIN BO31yX MOCTYIAET B MOMEIIECHUS, CH-
ctemy TpyOonpoBoaoB 9, 10, MO KOTOPHIM HUPKYIUPYET TEILIO-XOJIOAOHOCUTENh, PETYIIHU-
pyroiue ycTpoiictBa 12, cuctemy ymnpaBiieHHs, CACTEMY TPYOOIPOBOAOB JUIsl OTBO/IA KOH-

nedcara 11.
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1— neHTpanbHBIN KOHIUITHOHED; 2 — (PaHKOWIBL, 3 — ymiuiep; 4 — HacOCHas CTAHITHS,;
5 — koten; 6 — UPKYISALMOHHBIN Hacoc; 7 — MeMOpaHHBINA pacIIMPUTENBHBIN OaK,
8 — BO3yX0OBOJIBI, 9 — TPYOOIIPOBOIBI OTOIICHUS; 10 — TPYOOTIPOBOIBI OXJTAXKICHHUS;
11 — npenaxusle TPyoONpoBOIbl; 12 — 010K ynpaBieHus paHKOHIOM

Pucynoxk 13.1. [puarmmmuansaas cxema BooBo3aymrHoN CKB ¢ unmiepom u hankoimamu

Habop ¢pyHKIMOHANBHBIX OJIOKOB IIEHTPAJIbHOTO KOHIUIIMOHEPA, B KOTOPHIX MOCIIE-
JI0BaTeIbHO 00padaThHIBAETCS BO3AYX B LIEHTPAJIbHOM KOHJIUIMOHEPE, ONPENENIETCS Ha OC-
HOBE MMOCTPOCHHUS MPOIECCOB U3MCHEHUS COCTOSIHUSI Bo3ayxa Ha |-d quarpamme u 3aBHCUT
OT KJIMMaTUYECKUX JTAHHBIX paliOHA CTPOUTEIBCTBA.

[lepBU4HBIN BO3IyX MO CETH BO3yXOBOJIOB MOKET CMEIIMBATHCS C PEUUPKYJISLUOH-
HBIM BO3/yXOM B (PaHKOI1IIe, €CITU €ro KOHCTPYKIIHS MPEeIyCMaTPpUBAECT CMEIICHHE HApPy>KHO-
IO U PEUUPKYJILIMOHHOTO BO3/lyXa. BO3MOXXHOCTh CMEIIMBAaHUA BO3yXa U3 NOMEILEHUS C
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MEPBUYHBIM BO3yXOM ITO3BOJISIET KCIIOIB30BATh MEPBUYHBIA BO3IyX, UMEIOIIMA OYCHD
Hu3Kkyto Temrrepatypy (7—10 © C), uzberas mpu 3ToM Ipo0IeM ¢ PaBHOMEPHBIM pacIipeie-
JICHUEM TI0 TIOMEIIEHUIO MaJIOTO KOJIMYECTBA OXJIaKICHHOTO MJIM HarpeToro BO3ayXa.

daHKOMI — arperar, BKIIOYAIOIIMA: BEHTHIATOP, TEIUIOOOMEHHUK, (DHIBTp s
OYMCTKH BO37yXa U MyJbT yrpaBicHus. aHKONIBI YCTaHABIUBAIOTCS B TIOMEIICHUH O]
OKHOM, Ha CT€HE, IOJ] MIOTOJIKOM, B TTOTOJIKE B 3aBUCUMOCTH OT Moaudukanuy u tuma. B
(haHKOMJIe BTOPUYHBIA BO3/IyX, WA CMECh MEPBUYHOTO U PEIMPKYIISIIMOHHOTO BO3TyXa B
3aBUCUMOCTH OT IMEpHOja TOoAa OXJIAXAAECTCS WM HarpeBaercsi B TeriooOMeHHuke. K
dankoiIaM Mo cucteMe TpyOOoIPOBOIOB MOABOAUTCS XOJIOAHAS BOJIA B TEIUIBINA MEPUO/ rojia
WIM TOpsYasi BoJa B MEPEXOIHBIN WM XOJOJHBIN nepro roaa. Eciu cuctema KOHIUIIMOHU-
pPOBaHMS BO3/lyXa YCTPAUBAETCSl B PEKOHCTPYUPYEMOM 37aHUH, TJ€ UMEETCSI CUCTEMA OTOTI-
JeHus1, To (haHKOMIBI pabOTaIOT B PEKUME OXJIAXKIICHUS B TEIUIbINA MEPUOJT M HArpEeBaHUs B
MIEPEXO/IHBIN MEPHO/I.

HcTOYHMKOM XO0JI0/1a B TETIBINA MEPHO/ TO/Ia CITY>KUT BOIOOXJIAXKIAIOIIAs XOJIOINITb-
Hasl MaluHa — Yujuiep. XOJoIuIbHas MaIllMHA C PEBEPCUPOBAHUEM XOJIOAUIILHOTO ITUKIIA
paboTaeT Kak TETUIOBOM HACOC W MOKET ObITh HCTOYHWKOM TETUIOTHI B TIEPEXOIHBIA TICPH-
0]I, a TaK)KE TP OCOOBIX YCIOBHSIX SKCIUTyaTallMHd B XOJIOIHBIN Tiepro. Yniuiep B 3aBUCH-
MOCTH OT THUIa, OTPEACIIIEMOTO CIIOCOOOM OXJIAXKIECHUSI KOHJIEHCATOPa, yCTaHABITUBACTCS
BHE 3/IaHMSI: HAa KPBIIIE, BO IBOPE, WJIW BHYTPH 3AaHUS.

HupKky S0 X0J0I0HOCUTENS, 00ECIIEYMBACT THIPOMOYJb WM HACOCHAas CTaH-
Us1, BKJIIOYAIOIIAs IUPKYIISIIIMOHHBIE HACOCHI, OaKH, 3alOPHYIO0, PETYIUPYIONIYIO U TIPEIO-
XPaHUTEIBHYIO apMaTypy, yCTPONCTBAa aBTOMAaTUYECKOTO PETYIUPOBAHUS.

HcTOYHMKOM TETIOTHI B MUKOBOM PEXHUME CITY>KUT KOTEJ WM CHCTEMa IIEHTPaJIN30-
BAaHHOTO TeIJIoCHaOKeHus. [UpKyNnalus Terno-X0J0JOHOCUTENSI B KaXJIOM 3aMKHYTOM
[UPKYJISIIMOHHOM KOHTYpPE TPYOOIIPOBOJOB OCYIIECTBIISIETCS C MOMOIIBI0 UPKYJISIIUOH-
HBIX HACOCOB.

[Tomnepxanne 3amaHHON TEeMIEpaTypbl BO3AyXa B KaKIOM TOMEIICHHWH, HAJICKHOE
(YHKIIMOHUPOBAHUE CHCTEMBI 0OCCIICUMBACT CIUHAS CHCTEMa YIPABIICHUS, BKIFOYAFOIIAS
CUCTEMY YITPaBJICHUS IICHTPAIbHBIM KOHAWIIMOHEPOM, YriiepoM U (ankoitmamu. [Ipemy-
CMOTPEHO JIB€ CTYIIEHU PETryJIMPOBAHUS: IEHTPAIM30BaHHOE TOJIep)KaHNEe Ha 3aJlaHHOM
YpOBHE TeMITepaTyphl MPUTOYHOTO BO3yXa B IIEHTPAIBLHOM KOHIUIIMOHEPE, TEMIIEPATYPHI
BOJIbI B CHCTEME TEIUIO-XOJIOAOCHAOXKEHUS (YUIIIEP), MECTHOE MOJJIepKaHUEe 3aJaHHOU
TEMIIepaTyphl BO3IyXa B KaXKJIOM KOHKpETHOM nomerieHuu ((pankoitn). B coorBeTcTBHM C
3aJIaHHOM TeMIlepaTypoi BO3/IyXa B MOMEIICHUN U3MEHSIETCS CKOPOCTh BpaIlleHUS! BEHTH-
asTopa GaHkoWIa (HU3Kasi, CPEIHss, BHICOKAs) U PACXOj] TETUIOHOCUTEINS Yepe3 TeIrioo0-
MEHHUK C TTOMOIIBI0 PETYIMPYIOMUX KIIAMAHOB HAa TPYOOIPOBOAX XOJIO00TEIIOHOCUTE-
JIs1.

[Tpu oxnakaeHUN BO3ayXa B TEINIOOOMEHHUKE (DaHKOIA HUXKE TeMIIEpaTyphl TOUKA
POCHI IPOMCXOANT BHITIAJICHUE KOHJIEHCATa Ha TOBEPXHOCTH, KOTOPBIM cOOMpaeTcst B MO/I-
noHe ¢dankoia. Yepes crieninaabHbIi NaTpyOOK KOHACHCAT CAEAYET OTBOIUTH IPEHAKHBIMU
TpyOOmpoBOIaMH 3a TpefieNibl momelieHus. LlenecoobpasHo nmpeaycMaTprBaTh IEHTPATH-
30BaHHOE yJajeHue KOHJCHCaTa. B 3MaHumM ycTpamBaeTcsl cUCTeMa APEHAXKHBIX TPYyOOIpo-
BOJIOB C OKOHYATENbHBIM YJaJIeHUEM KOHACHCAaTa B KAHAJIN3alUOHHYIO CETh.
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Ipeumywecmsea CKB ¢ uunnepamu u gpanxotinamu

CuctemMpl KOHIUITMOHUPOBAHMS BO3AyXa C YMUIEpaMH U (DAaHKOMIAMH HE TOJIBKO
SIBJISIFOTCSI BOTUIOIIICHUEM HanOoJee yIadHOTO TEXHWYECKOTO PEIICHHs] MHOTO30HAJTLHOMN
CHUCTEMbI KOHIWIIMOHUPOBAHUS BO3AyXa, HO W MMEIOT IEIBIA DS MPEUMYIIECTB TIEpes
OCTaJIbHBIMU CUCTEMaMU KOHIWIIMOHUPOBAHUS BO3AyXa, OTBEUas B MOJIHON Mepe TEM Tpe-
OOBaHMSM, KOTOPBIE MTPEIBABISAIOTCS K 3TUM cucTeMaM (Tabwuia 13.1).

[TpenmMyIecTBO CUCTEM € YHMJUIEpaMu B (DaHKOMIaMH MOTYT OBITh HATJISTHO MPOWII-
JFOCTPUPOBAHBI HA MPUMEPAX UX MCIIOJIb30BAHMUS B 3[JaHHSIX PA3IMIHOTO HA3HAYCHUSI.

Tabmuua 13.1. [Ipeumymectsa CKB ¢ yminepamu u dankoiiiamu

TpeboBanus, mpeapsiBisiemble K CKB

[Tpenmymectsa CKB ¢ yruiepamu u pankoitnamu

CaHuTapHO-TUTUCHUIECKIEC

KPYFJIOFOI[I/I‘IHOG ABTOMATHYCCKOC MMOAACPKAaHUC 3aJaHHbIX IapaMCT-
POB BO34yXa B K&KAOM IMOMCUHICHUHU 3JaHUA OJHOBPEMEHHO TP U3ME-
HeHuu Harpy3ku Ha CKB

DKOHOMUYECKHE (IKCIUTYaTaIlMOHHBIC U
WHBECTHIIMOHHBIE PACXOJIBI)

OKOHOMHUS JEKTPUUYECKOH, TETIOBOM HEPIUH U TOIUIMBA, SKOHOMUS OT-
JICTIBHBIX CTaTel KalMTAIBHBIX 3aTpaT Ha CHCTEMYy OOCCIICUCHHUS MHUKPO-
KJIMMAaTa 31aHus

[Ipon3BoaCTBEHHO-MOHTAKHBIE (B TOM
YHUCJIE CPOKH CTPOUTEIIHCTBA)

OtcyTcTBHE OrpaHMYECHU MO B3aUMHOMY PACHOJNOKEHHIO 4YWLIepa U
(haHKOMIIOB, KONMMYECTBY (DAHKOMIOB, OOBEIMHEHHBIX B OHY OOIIYIO CH-
cTeMy, JUIMHE TPpyOOIPOBOJIOB, BO3MOKHOCTb ITOITAITHOTO BBOJIA CUCTEMBI
B 9KCIUTYaTALMIO U HAPAILMBAHHUSI MOIIIHOCTH

DKcIuTyaTaloHHbIe (THOKOCTh paboThI,
TEXHUIECKOE 00CTYKIBAHHE)

I'mOKoe MecTHOe peryiMpoBaHVie TEIIOBOH M XOJOMMIBHON MOIIHOCTH
(haHKOIIIOB, LIEHTPAIN30BAHHOE YIIPABJICHUE YMILIEPOM, LIEHTPATIbHBIM
KOHJIULIMOHEPOM, aKKyMyJIUPOBAaHHUE XOJIONA

DKOJIOTHYECKHE

be3BpeHbIii X0I0I0HOCHTEIb, CHUKEHHE OOIIEro M TEIJIOBOIO 3arpsi3He-
HUS1 OKpY’KaroleH cpeibl

CrpoutenbHbIe (TUTOMATh, 3aHIMaeMast
060pynoBaHMEeM, BEICOTA TIOMEIICHUH,
TUOKOCTP TUTAHUPOBKY TIOMEIIEHUH)

Uusiiep MOXKET ObITh YCTAHOBJICH 3a MPE/ICIIaMH 3[aHKs: Ha KPBIIIIE, BO JIBO-
pe, MaKCHMaJbHOE WCIIOIF30BaHNE TIOJIE3HOM TIIIOMAAM TOMELICHHUM
(paHKOMITBI- B IOJIIMBHOM TTOTOJIKE)

AKycTHUYECKHE

CrielmanbHOE MaIOLUIYMHOE UCTIONHEHUE YMIUIepa, CHIKEHUE YPOBHS 3BY-
KOBOW MOIIHOCTH BEHTHJIATOPA (haHKOMIIA TP PETYIIMPOBAHUH €0 CKOPO-
CTH BpallCHUA
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Ilpakmuueckoe 3anamue Nol4

14.1 KpyrioroquuHoe aBTOMaTHYECKOE MOJIIEpKaHUE 3aJaHHbIX MapamMeTpPoB BO3-
JyXa B KOKJIOM TIOMEILIEHUU 3/1aHUsl pY u3MeHeHuH Harpy3ku Ha CKB.

14.1 KpyrJjioroguiHoe aBToMaTH4YecKoe MoJiepKanne 3aJJaHHbIX NapaMeTPoOB
BO3/1yXa B Ka:K/I0M MOMeIlleHNH 31aHus P u3MeHeHun Harpy3ku Ha CKB

B pexume oxnaxxneHus 3aJaHHbIC ITapaMETPbl BO3yXa B NOMEIICHUH MOAACPKABA-
IOTCSI aBTOMaTHYECKU CUCTEMOM yTpaBieHusl (JaHKONIOB B KaXKIOM MOMELICHUH U3MEHE-
HUEM CKOPOCTH BpAIllEHUs BEHTUJISATOpa (haHKOMIIa M pacxoja XOJOJOHOCUTENS uepes
baHKoiI.

Hamnumue BogstHOro xoHtypa B CKB u MecTHBIX arperaroB-(aHKOWJIOB B KaxJ10M
IIOMELIECHUU 1aeT BO3MOYKHOCTD MCIIOJIb30BaTh CUCTEMY TAK)K€ U I OTOILICHUS IIOMEILIe-
HUW.

B crpanax EBpomnbl cucTeMbl ¢ BEHTUISTOPHBIMU, TOBOJUMKAMH, PabOTAIOIIMMU
TaKXKe U B pEKUME OTOINICHHUs], MOJIyYWI IIMPOKOE pacnpocTpaHeHue. Henb3s cornacures
C YTBEPKIICHUEM, YTO BEHTWIATOPHBIE JOBOAYMKHA MOTYT YCHEIIHO 3aMEHUTDH OTOITUTEIIBHBIC
IpUOOPBI TOJIBKO B YCIOBHSIX MSTKHX 3UM, KOTOpbIE XapakTepHbI sl cTpaH EBponbl u3-3a
TOT'0, YTO MPHU MOJOMKE BEHTWIATOPA (PaHKOWJIA MM HEUCIPABHOCTH AJIEKTPOJBUraTENs
TEIJIONPOU3BOIUTENBHOCTD (DAHKOWMIIa CHMXKAETCS, U €€ MOKET ObITh HEJIOCTATOYHO IS
cypoBbix 3uM B Poccum. [{ns moBblmieHust HajnexHocTH padbotsl CKB ¢ umiiepamu u
(dankoitiamMu B ycioBusix Poccun crnenyer npeaycMaTpyuBaTh YCTAHOBKY B TOMELIEHUH KaK
MUHHMMYM JBYX (PaHKOWUJIOB BMECTO OJIHOTO TOH € MOIIHOCTH C LEIbI0 PE3EPBUPOBAHMUA,
pasMenias uX paBHOMEPHO I0JI OKHAMHU Y HApYKHBIX OTrpaKIeHUM. B nepexoaHbIi nepu-
0]l ICTOYHUKOM TEIIOTHI B TAKOM CUCTEME MOXKET ObITh YHIIJIEp, paObOTAIOUINI B peKuMe
TEILIOBOI'O HACOCA, B 3UMHEE BPEMsI — KOTEJI WIM TEIUIOBAs CETh.

B 3aBucHMOCTH OT Ha3HaYeHUs OMEILIEHUH 37aHus TpeOyeMble pEKUMbI OXJIaXKe-
HUs WIK OTOIUIEHUsI MOT'YT HE COBIIAJaTh BO BPEMEHU. Bua pexuma orpenesnsercs nepuoaIom
rojia, pacrojoK€HUEM MOMEILIEHUS B 3/1aHUU, OCOOCHHOCTSMHU TEXHOJOTMYECKOIO IpO-
necca. OObIYHO B IPAXAAHCKUX 3JAHUSAX MOMEIICHUS! HE3HAYUTEIBHO OTJIMYAIOTCS 1O CBOE-
My (PYHKUIMOHAILHOMY Ha3HAYEHHIO U BOSHUKAET HEOOXOIMMOCTb OJJHOBPEMEHHOT'O OXJIAXK Ie-
HUS BCEX MIOMEIIEHUN B 3/JaHNU B TEIUIBIM MEPUOJ U OTOIUIEHUH B XOJIOIHBIN MEPUOA, TOJIBKO B
NepEXO/IHBIN MEPHOJ] B KOPOTKHE MPOMEKYTKHM BPEMEHH MOXKET MOHAJO0OUTHCS OHOBpE-
MEHHOE OXJIZKJICHUE OJTHUX MOMEIIECHUN U OTOIUIEHUE ApYyTruX. [ Takux 31aHul mpUMe-
HSIETCSl ABYXTpyOHasi cucreMa, Kak Oojee aemieBas U (GaHKOWIbI C OJJHOKOHTYPHBIM Tel-
aoooMmeHHUKOM. [lepekitouenue pexuma pabdOThl CUCTEMBbI OCYLIECTBISIETCS BPYUHYIO
WIM aBTOMATHUYECKU C TIOMOIIBIO KJIallaHOB HAa MaruCTPajbHBIX TPYyOONpPOBOAAX OT UCTOY-
HUKa TEIUIOTHI U yniuiepa. [lonnep:xkanue 3anaHHON TeMIepaTypbl B IOMEIIEHUH B PEXUME
o0orpeBa OCYLIECTBIISIETCS TAK)KE KaK U B PEXKUME OXJIAXKICHUSI.

[IpeumymecTBa otoruieHus GhaHKOWIAMHU TIepes] TPATUIIMOHHOW CUCTEeMOW OTOILIe-
HUSI B BO3MOKHOCTU OBICTPOrO MpOTrpeBa MOMEIEHUS MPU padoTe BEHTHISTOPA C MAKCH-
MaJbHOW CKOPOCTBIO BpAILEHHUs IBUraTelis, ObICTpOE MepeMeluBaHue BO3ayxa B IOMellle-
HUU, YTO CO3/1a€T PABHOMEPHOE MOJIE TEMIEPATyp B MOMEUIEHUH U CIIOCOOCTBYET TEIIOBO-
My KOM(OpPTY, OBICTpOE OXJaKIECHUE MOMEIIEHUSI MPU OTKIIOUEHUU CHUCTEMBI B CiIydae
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HEOOXOJUMOCTH, TaKUM OOpa3OM JOCTHUTAETCS BBICOKAs THOKOCTh PETYIHPOBAHUS IIO
CpPaBHEHUIO C TPAIUIIMOHHBIMH CHUCTeMaMH OToruieHus. OTOIUICHHE TOMEIIECHU B Hepa-
00Yre Jachl MOKET OCYIIECTBIATHCSA B PEKHME €CTECTBEHHON KOHBEKITMU. HemoctaTok —
IITyM, CO3/IaBaeMbIil pU paboTe BEHTUJIATOpA (haHKOWMIA U TIOTPEOJICHUE DIICKTPOIHEPTHH
BEHTWJISITOpOM. He3HauuTenbHble 3aTpaThl SJEKTPOIHEPTHH OKYMAaroTcs 3a cueT Oosee
THOKOTO PeryJIMpOBaHUs TEIJIOBOM MOIIHOCTH, OTCYTCTBHUS IEpPErpeBa B MEPEXOTHBIN ITe-
PHOJ U1 Tiepepacxo/ia TeIUIOTh Ha OTOIUICHUE TOMEIIECHUH.

Cucremoii ¢ unsuiepamMu ¥ (paHKOMIaMU MOTYT OBITH 00OPYIOBAaHbI OJTHOKBAPTUPHBIC
KUIbIe JoMa (KOTTEIKU ), MHOTOKOMHATHbIE O(UCHBIE 3[]aHus, 3aHUs] OAaHKOB, YU4EOHBIX U
Je4eOHbIX yupexaeHuil. B Poccuu yxe ectb onbIT 000py10BaHUs 3aHUM CUCTEMaMU C YUJI-
jepamu U daHKoWIaMu, pabOTAIONUMU TaK ke U B PEKUME OTOIICHUS.

Ha pucynke 14.1. npuBeaen npumep CKB ¢ umiepom u dankoiinamu ajis O0aHka,
KOTOpasi MOKET padoTaTh B PEKUME OJTHOBPEMEHHOTO OXJIAXKICHUS BCEX MOMEIICHUHN 3/a-
HUS WK B PSKAME OTOTUICHUSI.

BbITSDKHON KPbILWHBIA i

> . gunnep
BEHTUNSITOP KOHAMLIMOHEP HACOUHBR CTRHR. o ¥

|

n .
H dit b B

KOTeNn ruapoMoaynb

Pucynok 14.1. Cucrema KOHIMIMOHUPOBAHUSI BO3TyXa C YAILIEPOM U (paHKOiIaMu OaHKa
(mByXTpyOHas cHCTEMA C TIEPEKITIOUEHUEM PEKUMOB OTOILICHUE/OXJIAXKICHHE)

B 3pmaHnu npemycMOTpeHa UEHTpajibHas CUCTEMA KOHAMIIMOHUPOBAHUS BO3YyXa,
MIPOU3BOIUTEILHOCTh KOTOPOM OMNpe/IeSieHa U3 YCIOBUS MOJaYM MUHUMAIBHOTO KOJIMYECTBA
Hapy>KHOT'O BO3/yXa Ha OJHOTO YeJIOBEKa B 3aBUCUMOCTU OT MPOJIOJDKUTEIILHOCTH TIPEObIBa-
HUS JrojJiel B momenieHnd. DyHKIMOHANIbHAs cxemMa o0pabOTKH BO3[yXa B LIEHTPAIbLHOM
KOHJIUITMOHEPE MperoaraeT ero OYUCTKy B (DUIbTpax, HarpeBaHUE W YBIIAXKHEHUE 3UMOI,
OXJIQXKJICHWE M OCYIIKY JIETOM. BO3MOXHO M HEOOXOIMMO BKJIFOYEHHE B CXEMY TEII000-
MEHHMKA peKyIepaTopa sl HarpeBaHWs HAPYKHOTO BO3/yXa 3a CUET TEIUIOThI BO3ayXa, yia-
JsieMoro u3 nomenieHni. KoHauImonep ycTaHaBIMBaeTCsl Ha KpPbIIIe 3aHus, TT01aeT oopa-
OOTaHHBIN BO3IyX B IMMOMEIIECHHUS TIEPBOTO U BTOPOTO ATAXKa YePe3 CUCTEMY BO3IYXOBOJIOB U
BO3JIyXOpacCIpeaeiTENN B IOMENICHUS. Y JAIICHUE BO3AyXa IIPEAYCMOTPEHO CUCTEMOM BBI-
TSDKHOM BEHTUJISAIINM.
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[lomaya u ynaneHue BO3IyXa B MOMEUICHHs MOABaNa (XpaHWIHAIIA HEHHOCTEN) OCy-
HIECTBIISIETCA CAMOCTOSITENIbHBIMUA TPUTOYHO-BBITSLDKHBIMUA CHCTEMAMH.

B nomeniennsx 0anka ycTaHaBIUBAIOTCS (DAHKOMIIBI:

* B MOJBAJIHHBIX MOMEIIEHUIX — TOPU3OHTANIbHBIE 0€3 KOpITyca B MOALIMBHOM IO-
TOJIKE;

* B IOMEIICHUSX MEPBOTO U BTOPOTO 3Taka — MO OKHAMHU HaIOJIbHbIE KOHBEK-
TOPBI B KOPITYCE;

* B VIP 30He onepanoHHOro 3ajga — Moji MOTOJIKOM KacceTHble. DaHKOWIIbI 0XJia-
XKIAIOT WM HArpeBAIOT PELUPKYJSIMUOHHBIM BO3IyX B MoMemeHusax. OIHOKOHTYpHBIE
TEMJI0O00OMEHHUKH (DAHKOMIOB MOAKIIOYAIOTCA K CHUCTEME TpyOOINpOBOAOB IO JIBYX-
TpyOHOI cxeMe. Ha mo/iBojikax ycTaHaBIMBAIOTCSA TPEXXOJOBBIE PETYIMPYIOIINE KIIAaHbl C
JBYXITO3ULIMOHHBIM PEryJIMPOBAaHUEM (OTKPBITO/3aKPBITO), KOTOPBIE MEPEKPBIBAIOT IPOXO]L
TEIUIO-XOJIOJJOHOCUTEINS 4epe3 TEII0OOOMEHHUK (aHKOWIa MpU AOCTHXKEHUU 3aJaHHOU
TEMIIEpaTypbl B MOMENIEHUU U HEBO3MOKHOCTH JAJIbHEHIIEr0 €€ U3MEHEHUS PEryJInpoBa-
HUEM CKOpPOCTH BpalleHHUs BEHTWIATOpa. B pabouem MOJOKEHUU NpH HEOOXOAMMOCTH
HArpeBaHus WIH OXJIAXK/ICHUS TOMEILIEHUS KJIarnaHbl OTKPBITHI.

Hcrounnk xomoma Il BO3IYXOOXJAAUTENEHM LEHTPAIBbHOIO KOHIWLHMOHEpA U
(haHKOWJIOB — umIIIep, padOoTarOIMi TOJIBKO Ha oxJaxkaeHue. [lapamerpbl BoJbl B cUCTEME
xoJoxocHa0xkeHus 7-12°C, OHU ONpeNessitoTCs TeMIIEpaTypPHbIMU YCIOBUSIMU paOOThI YnILIe-
pa, 1 JUKTYIOT ONPEETICHHbIN pacXo/1 BOJbl B THIPABINYECKON ceTH TpyOonpoBo1oB. Llupky-
JALUUI0 00ecieunBaeT HaCOCHAs CTaHUMS (TUAPABINYECKUI MOYJIb), KOTOpasi yCTaHABIIMBA-
eTcs B IOJBAJIE.

B 0Ganke ecTb OTI€TIbHBIE TOMELIEHUS], TI€ TPEOYETCS MOCTOSTHHOE OXJIAXKAEHHUE BO3IyXa
JlaXke B 3MMHEe BpeMsi, HarpuMmep cepBepHble. Ecnu Takux momernieHuii Mano (0JHO-1Ba), TO
0oJsiee IKOHOMHUYHBIM OYyJIET YCTAaHOBKA MIKA(HBIX KOHAUIIMOHEPOB WUJIM MPOCTHIX OBITOBBIX
CIUTUT-KOHIUIIMOHEPOB, pabOTaIOMIMX KPYIJIOTOJUYHO, HEMOCPEACTBEHHO B 3THX IOMELIe-
HUSIX.

W cTOYHUK TEmIoThl — COOCTBEHHBIM KOTEN, KOTOPbIA MOKET OBITh YCTAaHOBJIEH Ha
KpBIILIE, B CHEIMAILHO OTBEICHHOM MOMEILEHUH MMO/IBaJIa WM MEepBOro 3taxa. [lapameTpbl
TeruioHocutens B pexume otoruieHus CKB ¢ uwinepamu v paHKONHIaAMH OTIMYAIOTCS OT
apaMeTpPoOB TEIJIOHOCHUTENS B TPAJAMIMOHHBIX CPEIHETEMIIEPaTypHBIX CHCTEMax OTOILIe-
HUsl. 3HAUEHHUA U Tepenaj, TeMreparyp OObIYHO HIXKE, OHM OMNPENESIoTCS THApaBInYe-
CKHM PEXHMOM PabOThI KOHTYpa TPYOOTPOBOIOB, OOIIUM JJIsi OTOTUICHUS U OXJIAXKICHHS,
TEIJIOBOM HArpy3KOM Ha (haHKOMII ¢ IUIOMAAbI0 TTIOBEPXHOCTH TEIIOOOMEHHHKA, TIOJJ00paH-
HOW II0 HArpy3Ke OXJIAXACHUS, YCIOBUSAMU HAJEKHOM JKCIUlyaTaluu Koria. B cBsA3m co
CJIOHOCTBIO YBSI3KM TEIUIOBOTO M TMAPABIMYECKOTO PEKUMA JJI OTOIIEHUS M OXJIaXKIe-
HUS 11eJ1IecCO00pa3HO MOJKII0YAaTh MCTOYHHUK TEIUIOTHL: KOTENl WM TEIUIOBYIO CETh depe3
IPOMEKYTOUHBIHN TEINIOOOMEHHUK, pa3Iessis THAPABINYECKUE KOHTYPBI.

B nepexoHbiii epuoi MOXKET MOTPeOOBATHCS B OHUX MOMEIICHUSIX OXJIAKICHUE, B
JIPYTUX — OTOIUIEHUE, OOBIYHO JUIs MOMEIEHUH, BBIXOSAIIMX Ha pa3Hble (acajbl 3/71aHUS.
Jliia pa3aensHOro cHaOXeHus (pacasioB TEIJION M XOJIOAHOM BOJOHM MpeayCMaTpUBAIOT IO-
(dacanHoe 30HHpPOBaHKE TPYOONPOBOJIOB B 3/IaHUSAX C YETKO Pa3rpaHUYECHHBIMH (acagaamu
IIpU OTCYTCTBUU PE3KUX PA3NIMYMI B TEIUIOBBIX HAarpy3kax Ha oaHoM (Qacane. Ilodacaanoe
30HUPOBAHUE JIBYXTPYOHOU CHUCTEMBI TEII0-XO0JIOJA0CHAOKEHUS JAET BOZMOXKHOCTh B TIEpe-
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XOAHBIN MeproJl paboTaTh CHCTEME OJTHOBPEMEHHO B JIBYX PEXHMAX: OXJIAKIACHUS U OTOII-
neHusi, obecrieunBas KOM(OPTHBIE YCIOBUSI BO BCEX MOMENICHMSIX 3AaHus. B aToMm ciydae
noTpeOyIOTCS HACOCHI C PEryJUPYEMBIM PacXOlOM BOJbI B KaXIOM KOHTYpE LIMPKYJIALUU,
cHCTEMa aBTOMAaTUYECKOro nodacagHoro perynupoBanus. [IpeumyrectBom IBYXTpyOHOM
CUCTEMBI SIBJISIETCS CHIDKEHHME KamUTAJIbHBIX 3aTpaT Ha TpyOONMpOBOABI, 3alOpHO-
PEryIMPYIOLIYIO apMaTypy, 3aTpaT Ha MOHTaX CHCTEMBI 10 CPAaBHEHHUIO C YEThIPEXTPYyOHOI
CUCTEMOM, MPUMEHEHUE TAKMX CUCTEM OCOOEHHO yIOOHO MPH PEKOHCTPYKIMM 3/1aHUs, KO-
I7la CyHIECTBYET CJIOXKHOCTh MPOKJIAJAKU TPYOOIIPOBOJIOB, pa3MeEILEHHsI apMaTypbl B CyIIIe-
CTByIOLIEM 3/1aHNH. K HemocTaTkaM CHCTEMBI CIIEAYET OTHECTH HEOOXOIUMOCTh MEPEKIIIO-
YEHUS PEXKUMOB pPAOOTHI CHUCTEMBI, MOTPEOHOCTh B JONOJHUTEIBHOM 000pyJI0Ba-
HUM(IIPOMEKYTOUHBIN TETJIOOOMEHHHK, HACOCHI C PETYJIUPYEMBIM pacxoJoM U T.n.), boiee
CJIOKHAsI CUCTEMA aBTOMATUYECKOTO PETYJIMPOBAHUS.

IIpy TEXHOJIOTMYECKOM KOHJIMIIMOHUPOBAHMU BO3/lyXa, KOIZla HAarpy3ka Ha CUCTEMY
KOHJMIIMOHUPOBAHUS BO3/1yXa B OTAEIbHBIX MOMEIICHUAX 3HAUUTEIBHO OTJIMYAETCS MO Be-
JUYMHE U M0 3HAKY, B OCOOBIX CIIydasx MpH KOM(POPTHOM KOHJIWLIMOHHPOBAHUH, CIETYET
IPUMEHSTh YETBIPEXTPYOHYIO CUCTEMY TEILIOX0J0J0CHa0xeHus. Hamnume nByxX KOHTY-
POB OTOIUIEHUS U OXJIAXKIACHHS JA€T BO3MOXHOCTH MOAJIEPKUBATh OJJHOBPEMEHHO B KaK-
JIOM TTOMEILIEHUH 3[aHKsI HE3aBUCUMO OT BPEMEHHM T0Jia 3aJaHHbIEC apaMeTpbl MUKPOKIIH-
Mara.

[IpumepoM Takux 37aHUIA MOTYT OBITh 31aHHSI MHOTO(YHKIIMOHAJIBHOTO Ha3HAUEHUS
TEJIEKOMMYHHUKAIIMOHHBIX CITy’K0, KOI/Ia B OJIHOM 3[aHUU Pa3MEIlaloTcs aMUHUCTPATHB-
HbI€ ITOMEILIEHUS], CEPBUCHBIE CITY>KOBI 110 paboTe ¢ KIIMEHTaMH, a TAK)KE TEXHOJIOIMYECKUE
NOMEILEHHS: aBTOBOK3aJbl, CEPBEPHBIE, KPOCC U T.[., TPEOYIOIINE KPYTJIOTOJUYHOTO OXJIa-
KJICHUS! TIOMEIICHUH; MPOU3BOJCTBEHHbIE MHOTO30HAJbHbIE 3/1aHUSI C OOJBIIMM KOJINYE-
CTBOM NOMELIEHUH, OTIMYAIOIINUXCS 110 HArpy3Ke Ha CUCTEMY KOHIULIMOHUPOBAHUS BO31Y-
Xa, HalmpuMep I1ieXa rOTOBBIX JIEKAPCTBEHHBIX CPEACTB B (hapMalleBTUUECKOM MPOU3BOJI-
CTB€, TOCTUHULIBI C OYEHb BHICOKMM YPOBHEM TPEOOBaHUI K KOM(DOPTY.

B dyetbipexTpyOHBIX cucTeMax (haHKOMIbI MOTYT OBbITh C OJHOKOHTYPHBIM TEILJI000-
MEHHHKOM WJIH JBYXKOHTYPHBIM. [Ipy OTHOKOHTYpHOM TEIIIOOOMEHHHUKE yCTAHABIIMBAIOT-
Csl IBa TPEXXOJOBBIX WJIM YETHIPEXXOAOBBIX PETYIMPYIOMIMX KilallaHa Ha TpyOONpoBOAaX
XOJIOHOW M TOpsiued BObI, YIpaBIsiEeMble OT AaTYUKA TEMIIEPATYpPbl BO3AyXa B MOMEIIIE-
HUU, MOAKIIOYaEMbIe K COOTBETCTBYIOIIMM KOHTYpaM HUPKYJSuuu. [Ipu 1BYyXKOHTYpHOM
TEIUIOOOMEHHHUKE OJUH KOHTYpP TEII0OOOMEHHHKA, OOBIYHO C OOJIbLIEH MOBEPXHOCTHIO
Harpesa, MOJKIII0YaeTcs K ABYXTPYOHOMY KOHTYpPY XOJIOJHOHM BOJIbI C YCTaHOBKOW Tpex-
XOJIOBOTO KJIaraHa, BTOPOW— K JABYXTPYOHOMY KOHTYpPY ropsiueil BOJbI, TAK)KE C YCTaHOB-
KOU KJIarnaHa.

Ha pucynke 14.2. nan npumep 4eTBIPEXTPYOHOM CUCTEMBI JIJISi TPEXITAKHOTO 37a-
HUS, TIE€ Pa3MELIAlOTCsl HECKOJIBKO W30JIMPOBAHHBIX IMOMEIICHWHA 1€Xa T'OTOBBIX JIEKap-
CTBEHHBIX CPE/CTB.

YucTtble MOMENIeHHs CO3AAI0TCS B 00beME MPOU3BOACTBEHHON IUIOIIAIN 31aHUS TTY-
TE€M BBITOPAXUBAHUS CIELMAIBHBIMA MOAYJIBHBIMU NEPErOpPOJKAMH BHYTPEHHUX IOMeE-
HIEHUI, B KOTOPBIX 00ECIEUNBAETCS U MOAJIEP)KUBAETCA TPeOyeMbIi Ki1acc YMCTOTHI, C Iie-
JbI0 COKpAIICHHUsS NPOU3BOAUTEIBHOCTU LIEHTPAIBHOM CHCTEMBI KOHIUIIMOHUPOBAHUS
BO3/yXa.
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Pucynok 14.2. Cuctema KOHIMIIMOHUPOBAHKS BO3yXa C YAILIEPOM U (PaHKOMHIaMK
1IeXa TOTOBBIX JIEKAPCTBEHHBIX CPE/ICTB (UETHIPEXTPYOHAs)

[{eHTpanbHbI KOHIUIIMOHEDP MOJAET B MOMEIIEHUS] 0OpaOOTaHHBINA HAPY>KHBIA BO3-
nyX (3 CTyneHu OYMCTKH, HarpeBaHUE, YBIAXKHEHHE, OXJIaXICHHUE, OCYIIIKa) B pa3Mepe MU-
HUMAJILHOTO BO3AYyX000MEHa, OMPeIe/IIeMOro TEXHOJIOTUYECKUMHU BhITSKKaMH. [lenecoo0-
pa3HO HE MpeaycMaTpUBaTh IEHTPATU30BAHHON OUMCTKU CMECH PEIIUPKYJISAIIMOHHOTO U 00-
pabOTaHHOTO HAPYKHOTO BO3AYyXa, a OCYIIECTBIISTH MECTHYIO OUYUCTKY PEUUPKYJISIIMOHHOTO
BO3/lyXa, KOTOPBI 3aTeM MOJaBaTh B KaMephl nepesl GuiabTpaMu TOHKON OYHCTKHA BMECTE C
00pabOTaHHBIM HAPYKHBIM BO3AYXOM. B mepumeTpaibHON 30HE 37aHUSI YCTAHOBJICHBI
(baHKOIIIBI TIOJT OKHAMHU C JIBYXKOHTYPHBIMH TEIUIOOOMEHHUKaMU. MICTOUHMKOM XOJoja B
KOHTYpE HUPKYJSLUNA He3aMep3aroliero pacrsopa (IMpONMWICHIJIUTOJb) C MmapameTpaMu 7-
12°C saBnsieTcst ynuiep ¢ BO3AYUIHBIM OXJIAKIECHUEM KOHIEHCATOpPa U OCEBBIM BEHTUJISITO-
pom. Hniiep ¢ TUAPOMOAYJIEM YCTAHOBJIEH HA KPBILIE 3/IaHUS, YTO €T BO3MOKHOCTh IKO-
HOMUTb NMPOU3BOJICTBEHHYIO IUIONIA/lb. VICTOUYHUK TEMIOTHI B KOHTYPE LUPKYJSALHUHA TOpsi-
Yeil BoJIbl — COOCTBEHHAss MUHUKOTEIbHas. HeoOX0MMMOCTh B IPOMEXYTOYHOM TETLII000-
MEHHUKE KOHTYpa HarpeBaHusi OTCYTCTBYET, TaK KaK KOHTYPBI OTOTUICHUS M OXJIXKICHUS He-
3aBUCUMBI JIpYT OT Jipyra. Bce 000pyoBaHue: EHTPATbHBIN KOHIUIIMOHEDP, KOTJIbI, HACOCHI
YCTaHABJIMBAIOTCS B MOJIBAJIBHOM ITOMEILICHUH.

[Ipu oTCyTCTBMM B 31aHMHM COOCTBEHHOW KOTEIbHON HE3aBUCUMO OT BBIOpAHHOM
CXEMBbI TPYOOIPOBOJIOB TEIJIO-XOJIOJOCHAOKEHHS, KOTJ]Ja UCTOYHUKOM TEIJIOTHI SIBJISIETCS
TEIJIOBAasl CETh, B MEPEXOJIHBIN MEPHUO MOXKET HAOMIOAAThCS NePUITUT TEIJIOTH B TTOMEIIIe-
HUAX U AUcKoM@opT. B aTOM ciiydae B kKauecTBE UCTOYHUKA TEIUIOTHI U X0JI0JIa 11€J1eC000-
Pa3HO MPUMEHUTH YWILIEP, PaOOTAIONTNI B pEKUME TETUIOBOTO HACOCA C PEBEPCUPOBAHNEM
XOJIOMMIIBHOTO 1MKIA. [TapamMeTpsl BOABI B ’TOM PEKUME JODKHBI OBITh KAK MOYKHO HHUXKE
(45-35 °C). B aToM ciy4ae B KOHType TOpsYeid BOJbI HEOOXOIUM POMEXKYTOYHBIH TETLIO-
0OMEHHUK.
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Ilpakmuueckoe 3anamue Nol5
15.1 DxoHOMUS BAEKTPpUUYECKON 3HEprun npu dKcruryaranuu CKB
15.1 JxoHoMus jieKTpruyeckoii Ineprum npu ’3xcmiayaranun CKB

[Tpumenenue CKB ¢ uynmnnepamu u pankoigamMu 1aeT BO3MOKHOCTh CHU3HUThH 0011Iee
OTpeOJICHUE AIEKTPOIHEPTHH CUCTEMOM oOecTiedeHnss MUKpokimMaTa. OQHON U3 TIPUHITH-
NHUAJIBHBIX OCOOEHHOCTEN TaKUX CUCTEM SIBJISIETCS MOZaya B MOMEIIEHNE MUHUMAJIBHO HEOO-
XO/IMMOT'0 Pacxo0/ia Hapy>KHOTO BO3/1yXa U aCCUMWJIMPOBAHUE U30BITKOB TEIJIOTHl MECTHBIMU
arperataMy-(aHkoiyiaMi. MOIIHOCTh U 3HEPronoTpeOICHUE BEHTHIITOPOB OKA3bIBAET 3HA-
YUTEJIFHOE BIMSHUE Ha 3HEProd((eKTUBHOCTh CUCTEMBbI B 1ieJoM. IloTpebienue snekTpo-
SHEPIUU CKJIAJIBIBAETCS U3 MOILIHOCTEMN, OTpedisieMoil BeHTuATopoM LeHTpanbHoi CKB u
BEHTWIATOpaMU (haHKOWIOB. B mpsMOTOUYHBIX cucTeMaxX KOHIUIIMOHUPOBAHUS BO3/yXa pac-
YeTHBIN pacxoll Bo3dyXa (MakCUMallbHasi MPOU3BOJUTEIBHOCTD) OINpPENENIETCs M0 U30bIT-
KaM TEIUIOThl B IOMELIEHUH, YTO 3HAYUTENBHO MPEBBIIIAET MUHUMAIILHO HEOOXOIUMBIN pac-
X0l HAPYKHOTO Bo3ayxa. [IpuMeHeHne NEeHTPaIn30BaHHOW PELUPKYJSALUA AA€T BO3MOXK-
HOCTh YMEHBUIUThH PACXOJIbl XOJO/a W TEIUIOTHI, HO HE BIMUSET HAa MOTPEOJIEHUE IIEKTPO-
SHEPIUU CUCTEMOM. B LIEHTpabHBIX CHCTEMaX C MEPEMEHHBIM PACXOI0M BO3/lyXa, B IByXKa-
HaAJIbHBIX CHUCTEMAaxX HE YJAeTCsl JOBECTH PACXOJ MPUTOYHOrO BO3AyXa JO €r0 MUHUMAIbHO
HEOOXOIMMBIX 3HAYEHUM.

Teopernuecku cHUKEHHE TOTPEOIIEMOI MOIITHOCTH BEHTHJIATOPOM PU U3MEHEHUU
pacxojia MPONOPILHOHAIEHO OTHOILIEHUIO (PaKTUUECKOT0 pacxoja Bo3ayXa K MaKCHUMaJbHO-
My pacxoJy IpHU MOJHOM Harpy3ke B Kyoe. [IpakTuuecku B cucreMax ¢ IepeMEHHbBIM pacxo-
JIOM BO31lyXa B IPOLIECCE PETYIMPOBAHUS U3MEHIETCS XapaKTEPUCTHKA CETH MPU APOcce-
JUPOBAHUHM, K.II.J BEHTWIATOpA U MPUBOJA, 32 CUET YErO COKpAIllEHHE SHEPronoTpedIeHus
Oyzner MeHblIe, yeM Teoperudeckoe. CokpallleHne pacxoza B /IBa pa3a JOBEIET SHEpPromno-
Tpebnenue 1o 12,5% ot mMakcumanpHOTO 3HaveHus. Steve Kavanaugh mposen cpaBHeHHE
TpeX BapUaHTOB CUCTEM KOHJMIMOHUPOBAHUS BO3/IyXa OAMHAKOBOW OXJIAJUTEIILHON MOIII-
HocTH 1760 kBrT:

* [IEHTpaJIbHAsl CUCTEMA C NMEPEMEHHBIM PACX0JIOM, PEUUPKYIISILIMOHHBIMUA BEHTHUIIS-
TOpaMH, KOHIEBBIMU YCTPOUCTBAMH C MIEPEMEHHBIM PACX0JI0M BO3/1yXa U BEHTHJIATOPaAMU
(cHIKEeHHEe dHepronoTpedaeHus A0 57% OT MaKCMMAaJIbHOTO 3HAYEHUS MPU YMEHbIICHUH
pacxoja Bo3ayxa 10 30% OT ero nojHoON Harpy3KH);

* IIEHTpaJibHas CHCTEMa C NEPEMEHHBIM pPacXOJOM MEHbIIEH MOTpedIIeMOil
MOIIIHOCTH 3a CUET YMEHbBIIECHUS Haropa, peUUPKYISILMOHHBIMU BEHTHIIATOpaMu, O€3 BEH-
TUJIITOPOB B KOHIIEBBIX YCTPONCTBaX (CHIDKEHHE 3HepronotpedneHust mo 22% oT Mak-
CUMAJIBHOIO 3HA4Y€HMs NPU YMEHBIIEHUMU pacxona Bosayxa 10 30% OoT ero moyHoO Ha-
TPY3KH);

*  CcHCTE€Ma C MECTHBIMHU BEHTWJIATOPHBIMH JOBOAYMKAMU 0€3 HEHTPATU30BAHHOTO
npuTOKa ( pacxoi BO3ayXa MUHUMAIIbHO HEOOXOIUMBIN).

CpaBHeHHE T0Ka3ayio, YToO MepBas cUCTeMa MOTpeOJisieT HauOOoJbIIee KOJUYECTBO
DHEPIUH, MOBBILIEHUE YPPEKTUBHOCTU CUCTEMBI BOZMOYKHO IIYTEM YMEHBILIEHUS MOIIHO-
CTH BEHTWJIATOpA LEHTPAJIbHON CUCTEMBI U OTKa3a OT BEHTWIATOPOB KOHIIEBBIX YCTPONCTB
( BTOpas cucrema), HAWIydIlue [0Ka3aTesId SHEPronoTpeOIeHUs y TPEThEH CUCTEMBI. JTO
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JocTUraeTcst 6Jaroaapsi OTCYTCTBHIO SHEPrONOTPEOICHHSI IICHTPAIIBHON CUCTEMOM, perup-
KYJISIHIUOHHBIMU BEHTHJIAITOPAMH, HECMOTPSL Ha HU3KUHM K.M.JI. HEOOJIBIINX BEHTUJISITOPOB
(haHKOMUJIOB.

B cucreme KOHIMIIMOHMPOBAHUS BO31yXa C DKEKIMOHHBIMHA JTIOBOJYMKAMM, IPOU3-
BOJIUTEIBHOCTb KOTOPOH OOBIYHO OJIM3Ka K MHHMMAaJIbHO HEOOXOIUMOMY Pacxojy HapyX-
HOTO BO3[yXa, HEOOXOJUMO CO3/1aTh IMOBBIIIEHHOE JAaBJICHUE BO3AyXa IMEpell COIUIaMHu,
BEHTWJISITOP UMEET OOJIBIINIA HAOp, U SHEPromnoTpedeHne CUCTeMOM OOJbIle, YeM B CHU-
CTEME C BEHTWIATOPHBIMU JOBOIYMKAMH.

B pekoHCTpyupyeMBIX 3[1aHUAX, KOTAA HET BO3MOXHOCTH YCTPOWUTH LIEHTPAIBHYIO
CUCTEMY KOHAMIIMOHUPOBAHMS BO3JyXa (OrpaHMYEHHAsl BBHICOTA MOMEIICHUN, HEBO3MOX-
HOCTh IIPOKJIAJKN BO3yXOBOJOB, OTCYTCTBUE ITOMEIICHUN JUIS UEHTPAIbHOIO KOHAWULINO-
Hepa), UMEeTCs CYILIECTBYIOLAsi CUCTEMa BOJSHOIO OTOIUIEHHS MOTYT IMPUMEHSATHCS IO-
ATa)KHbIE MPUTOYHO-BBHITSDKHBIE YCTAHOBKM B KOMOMHAIMM ¢ (paHKOMJIaMU TOpU30HTAIIb-
HOTO HCIOJHEHMS I OXJIAXKICHHs NIOMEIIECHNH B Teruioe Bpems roga. Ha pucynke 15.1.
npencrasied npumep npumeneHuss CKB ¢ unmiepom u gankoinamu 11 peKOHCTpyHpye-
Moro oucHOro 31aHus. B 31aHuu numeercs AeHCTBYIOIAs CUCTEMA OTOILICHUS.

[’
BEHTUNATOPOM

Pucynok 15.1. Cucrema KOHIMLIMOHUPOBAHHS BO3/LyXa C YMIUIEPOM U (haHKOMIaMu
PEKOHCTPYHpYEMOro O(hHCHOTO 3/1aHUS (IBYXTPYOHAs CHCTEMA, PEXKUM OXJIKIICHNS)

O6paboTka u 1mojavya MEPBUYHOTO BO3AyXa B MOMEIICHUS B pa3Mepe MUHUMAIBLHOTO
BO3JIyX000MEHa MPEeayCMOTPEHA MOITAXKHBIMU KOMIAKTHBIMU MPUTOYHO-BBITSXKHBIMU ar-
peraramMu CO BCTPOEHHBIM PEKYIIEPATOPOM U€pe3 CETh MPUTOYHBIX BO3AYXOBOJOB U BO3.Y-
xopacnpeaenuTesne. MUHUMaIbHOE KOJIMYECTBO HAPYKHOTO BO3/1yXa OUMIIAETCS OT MbUIH,
HarpeBaeTcs 3a CUET TEIUIOThI BBITSKHOIO BO3yXa BO BCTPOCHHOM IJIACTUHYATOM TEIJIO-
O0OMEHHHUKe-peKyIreparope, Mpu OYeHb HU3KMX TeMIIepaTypax HapykHoro Bosmyxa (t, < -
15°C) mpenBapuTeNbHO HArpeBaeTCss B dJICKTpOHarpeBatesie. JIeTom Hapy»KHBIM BO3MyX
OXJIQXKJIAETCsl, OTaBasi TEIUIOTY BBITSKHOMY BO3AYXY, €CJIHM TEKyIlas TeMIieparypa Hapyx-
HOro BO3ayxa t, BbIlIe, 4eM TeMIeparypa BHYTpEeHHEro Bo3ayxa t, [IpuTOYHO-BBITSHKHBIC
arperarbl yCTaHOBJICHbI B KOHCTPYKIIMU MOJIIMBHOIO ITOTOJIKA KOPUIOPA WJIU TOJ MTOTOJI-
KOM BCIIOMOTATENbHBIX NOMEIEHNA. DaHKOWIBI MOXXHO Pa3MECTUTh B MOJIIMBHOM I0O-
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TOJIKE (KacCeTHBIN THII, TOPU30HTAIBHBIA O€3 KOpITyca), Ha MOTOJKE WM Ha BEpXHEW va-
CTU CTEHBI (TOPU30OHTAIBHBIC B KOpIyce, HacTeHHbIE). CHcTeMa XOJOJIOCHAOKEHUS —
IBYXTpyOHas. Boaa oxmaxkgaercs B YMIUIEpe ¢ BO3AYIIHBIM OXJIAXKICHUEM KOHJIEHCATOpa €
OCEBBIM BEHTWJISITOPOM, KOTOPBI YCTaHOBJIEH BO JIBOPE 34AaHUS HA CIIEHHUAIBHOM IUIONIA-
ke. [ mppomonyns pasmeniaercs B HoABajIE B TEIJIOBOM ITyHKTE.

B Tex 3manusx, Korjaa Herenecoo0pazeH IeHTPATN30BaHHbIA MPUTOK HAPY>KHOTO BO3-
yXa, HApUMepP B TOCTUHHULAX, JJIsI KOTOPBIX XapaKTepHA HEPABHOMEPHOCTH 3aIIOJIHEHHUS
TOCTUHUYHBIX HOMEPOB, JKWIbIX 3[aHUSAX, PEKOHCTPYMPYEMBIX 3JaHUSIX IpU Aeduuurte
CTPOMTENBHBIX IUIOIIAEH BO3MOKHO IPUMEHEHUE (PAaHKOMIIOB CO CMEIIEHUEM Hapy>KHOTO
U PELUPKYJLSIMOHHOIO BO3Ayxa. (DaHKOMIBI yCTAHABIMBAKOTCA Y HApPYKHOW CTEHBI, IIE
yCTpPanBaeTCsl OTBEPCTHE € 3alIUTHOW PELETKON AJIs 3a00pa HapyKHOro Bo3ayxa. B aTom
cilyyae cCieAyeT NPUMEHHUTHh (DaHKOMIBI CO CMECUTENIbHOM KaMepol M KianaHamHu Ha
Hapy>KHOM U PEUUPKYJISIIUOHHOM BO3AYyXE, C aBTOMATUKOW 3alUThl TEIIOOOMEHHHUKA
(aHKoIJIa OT 3aMep3aHusl.

OxoHoMus 3nekTpudeckoil 3uepruu B CKB ¢ unmiepamu U paHKoOWIaMu JOCTUTa-
€TCs TaK e 3a cueT TMOKOro MHIUBUAYAIbHOIO PErYIUPOBAHUS TEIJIOBOM U XOJIOAMILHOM
MOIIHOCTH (DAHKOWMJIOB B Ka)KJOM IMOMEMIEHHMH U MOUIHOCTH YHJUIEpa MPH YMEHBIICHUH
Harpy3Ku Ha CUCTEMY KOHIMIIMOHHPOBAHUA BO3ayXxa. PerynnpoBanne XOJIOAWIBHOW MOII-
HOCTH YWJIIEpPA OCYILECTBISECTCSA CTYIIEHYATO MPU YCTAHOBKE YMIIIEPA C HECKOJIBKUMU Iep-
METHUYHBIMU MTOPIIHEBBIMU WA CIUPAIBHBIMA KOMIIPECCOPAMH, MPONOPLHOHAIBHO U3Me-
HEHUIO Harpy3Ky B YMJUIEpax ¢ BUHTOBBIMH U MOJyTePMETUYHBIMU KOMITpeccopamu. YToOb!
CTJIaIuTh HEPAaBHOMEPHOCTh XOJOJAOCHA0KEHUSI CUCTEMBI NPHU CTYNEHYaTOM PETyJINpOBa-
HUM MOUIHOCTH M HEPaBHOMEPHOCTb MOTPEOJEHMs XOJ0Ja, B CUCTEME yCTaHABJIMBAETCS
0aKk-akKyMyJsITOp. 3aTpaThl Ha 3JIEKTPOIHEPTUIO, TOTPEOISIEMYIO YMITIEpaMu, MOXKHO 3Ha-
YUTEJIbHO CHU3UTH NMPHU paboTe B HOUHOE BpeMs C MOHMKEHHBIMH Tapu(aMH Ha 3JIEKTPO-
DHEPIUIO MPU HATUYHUH aKyMMYJIMPYIOIIEH EMKOCTH.

[Ipumenenue umsiepa, pabOTAIOLIETO B PEXHMME TEIJIOBOIO HACOCA, OCOOEHHO IO
CPaBHEHHUIO C DJEKTPUYECKUM HCTOYHUKOM TEIUIOTHI, JAET CYIIECTBEHHYI0 JKOHOMHMIO
SHEPIruy Ha OTOIUICHHE 3[aHHs B MEPEXOIHBIN NEPUO U 1aXKe B 0COOBIX CITydasix B XOJIOJ-
HbI. B Hacrosiee BpeMs TEMIOBBIE HACOCHI BCEPHE3 PACCMATPUBAIOT KAK AJIbTEPHATHUBY
TPaJAULIMOHHBIM OTOIMMUTENIBHBIM KOTJaM, OPUEHTHPYSICh HA TPEOOBAHUS 3aLIUTHI OKpYKa-
foeit cpenpl. HuskonoreHuuanpHasi TEIOTa, NOJABOAMMAs K TEINIOOOMEHHUKY (KCHapH-
TEJI0) YHJIJIEpa-TEIJIOBOI0 HACOCA MOKET OTOUPATHCS Y HAPYKHOTO BO3/1yXa IMPH YCTaHOBKE
yujuiepa CHapyKy 3/1aHus, y BO3yXa, YAAIAEMOr0 CUCTEMaMU BEHTUJISILUY, WIH UX CMECU
IIpY YCTAaHOBKE YWJUIEpA BHYTpHW 31aHudA. [lapaMeTpbsl MCTOYHMKAa HHU3KONOTEHLIHAJIBHOM
TEIUIOTHl B 3HAUUTEIBHON CTENEHU OMpPENesitoT A3PGEKTUBHOCTD pabOThI TEIJIOBOI'O HACO-
ca: c MaJeHHeM TeMIepaTypbl HAPYKHOTO BO3[yXa U MPU OTHOCUTEIHHO OOJBIION pa3HO-
CTH TEMIIEpaTyp KOHACHCAIMKM M UCIAPEHUS MPOUCXOAUT ObICTPOE CHIKEHHE €ro TEIUIo-
NPOU3BOAUTEIBHOCTHU. B yCIIOBUSX BIAKHOIO KJIMMaTa Ha MOBEPXHOCTH MCIIAPUTENS B IHa-
na3zoHe ot 0°C go 6°C oOpazyeTcst HHEl, KOTOpbI YMEHbBILAET MJI0Ua/lb CBOOOIHOTO ceue-
HUS Ul IPOXOJa BO3AyXa, IPU 3TOM TEMIIEpATypa UCIIapEHUS] TOHMKAETCS, YTO TAKKE CIIO-
COOCTBYET HAPACTAHUIO UHES U JTATbHEUIIEMY CHIKEHUIO MPOU3BOAUTENLHOCTH BIUIOTH JI0
IIOJTHOM OCTAaHOBKM arperara. PazMopakuBaHU€ TEIJIOOOMEHHUKA OCYLIECTBIIIETCS IIyTEM
PEBEPCUPOBAHUS XOJIOAWIBHOTO LUKIA. C yBEIMYEHHEM YacTOThI Pa3MOPO3KH DHEPIOIO-
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TpeOJeHne pacTeT, MPOU3BOIUTENBHOCTh MajgaeT. PacmpuTh BPpEeMEHHOHN Nuana3oH HC-
IIOJIB30BAaHMsI YMIUIEPA B PEKHUME TEIUIOBOIO HACOCA B CTOPOHY HM3KMX TEMIIEPATyp
HaApY>KHOTO BO3/yXa, MOBBICUTH 3()(PEKTUBHOCTH €r0 MCHOJIB30BAHUS MOXHO MpHU padboTe
yuuIepa Ha CMECH YAIsIeMOr0 U HApy>KHOT'O BO3AyXa.

Ha pucynke 15.2 npexacraBieH npuMep CUCTEMbI KOHAUIMOHHUPOBAHUSA BO31yXa C
YIIIIEPOM U (PaHKOMIIaMu 17151 PEKOHCTPYHUPYEMOT0 aIMUHUCTPATUBHOTO 3/1aHUSI.

qnanep € BO3AyLUHbIM
oxnaxaeHvem
KOHAeHcaTopa

N Y UEHTPOGEXHbIM
L BEHTUNSITOPOM
= i —
> HacocHasi

A

" cranums
> u

>

Pucynok 15.2. Crcrema KOHAMIIMOHUPOBAHUSI BO3LyXa C YHAILIEPOM U (paHKOMIaAMH JJIsi PEKOHCTPYUPYEMOTO /-
MUHHUCTPATABHOTO 3/]aHus (KaHATbHBIC (haHKOWITBI, HArPEeBaHNE IPUTOYHOTO BO3TyXa B PSKHUME TEIIOBOTO HACOCA)

Yusiep ¢ BO3IYIIHBIM OXJIQKJIEHUEM KOHJEHCATOpa U IEHTPOOESKHBIM BEHTUIISITO-
pOM, a TaK)K€ HACOCHAs CTaHIUs PACIOJIOKEHBI Ha TEXHUYECKOM JTa)xe 371aHUsl B OT/EIb-
HOM TIOMeIIeHnH. Bo3ayx Ha oxJiaKJIeHue KOHJIEHcAaTopa 4uuiepa 3a0upaeTcsi Hemocpe-
CTBEHHO U3 TEXHUYECKOTO MOMEIICHHUS], T/I€ OH YCTAaHOBJICH. B TeXHHUYecKoe MOMeIleHre
MO/IA€TCS HAPYKHBIM BO3/IyX W TEIUIbIM BO3AYX, YAAISIEMbIN BBITSKHBIMUA CHUCTEMaMU BEH-
tunsauuu. [IpenycMoTpeHo M3MEHEHUE COOTHOIICHUSI KOJMYECTBA HAPYKHOTO BO3AyXa U
BBITSKHOTO TaK, YTOOBI MOIJIEPKUBATh TEMIIEPATYpPy CMECH B OINPEACIICHHOM JIMalla30He €€
WU3MEHEHUS C 1eJIbI0 00ecreueHus: BEICOKOM 3(PheKTUBHOCTH PabOTHI TEIUIOBOrO Hacoca. B
3JlaHAM OTCYTCTBYET CHCTEMa IEHTPAIM30BAHHOIO MPUTOKAa HAPYXKHOTO BO3ayxa. B moj-
IIIMBHOM TIOTOJIKE YCTaHABJIMBAIOTCS (DAHKOMIIBI KaHATBHOTO THUIIA, KOTOPHIE MOTYT OOCIy-
’KUBATh OJIHO WJIM HECKOJIBKO TOMEIIECHUH OTHOBpeMeHHO. DaHKONIBI paboTaloT HA CMECH
HapY>KHOTO U PELUPKYJSIUOHHOTO BO3/1yXa. KonrMuecTBO Hapy>KHOTO BO3lyXa OINpPEAEICHO
KaK MUHUMaJIbHO HeoOxoaumoe. HapyxHbili BO3AyX MOCTYMaeT 4epe3 OTBEPCTHUS B HAPYXK-
HBIX CTEHAX B CMECUTENIbHYIO Kamepy (paHkoioB. (s 3amuThl TermmooOMeHHnKa (DaHKOM-
Ja OT 3aMep3aHusl TMpeAyCMOTpEeHa CIeluaibHas aBTOMATHKA: 3aKpbhIBAETCS KJIAaaH Ha
HapY>KHOM BO3JyX€ MPH OTKIIOUEHUU BEHTWISTOPA. B OTIEIbHBIX palioHaX ¢ MSATKUM KJIH-
MaTOM IPH 3HAUUTEIBHBIX 00beMaxX YJIaIsieMOro BO3/lyXa TaKOE MCIOJIb30BAaHUE TEIIIOBOTO
HACcoOCa MOXET MO3BOJIUTh MOJTHOCTBIO OTKA3aThCsl OT TPATUIIMOHHON CUCTEMBbI OTOILJICHUS.
B TakoMm ciydae ankoiinbl, paboTarone Ha CMECH HAPY>KHOTO U PEUUPKYJISILIHOHHOTO
BO3/lyXa, CIEAYET Pa3MECTUTh MOJ] OKHAMU. DTO BO3MOKHO MPU OTCYTCTBUU TaKUX UCTOY-
HUKOB TeryioThl Kak TOLl, neHTpasibHasi KOTelbHAasl, a TAKXKE MPU OTCYTCTBUU LIEHTPAJIH-
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30BaHHOT'O Ta30CHAOXKEHUS NJISi WHIWBHUIYAIBHBIX KOTJIOB, C KOTOPBIMU MPU HU3KUX II€-
HaX Ha TOIUIMBO TIOKa HE MOTYT KOHKYPHUPOBATh TEIIOBBIE HACOCHL. BBIOOp TEMIOBOTO
HAcoCa B KA4E€CTBE CAMOCTOSITEILHOTO MCTOYHUKA TEIUIOTHI ISl OTOIUICHUS HEOOXOAMMO
MIPOBOANTH Ha OCHOBE TEXHUKO-PKOHOMHYECKOTO OOOCHOBAHHUSI.

HoBble TEXHOIOTMY B CTPOUTENHCTBE MO3BOJISIOT MOACPHU3UPOBATH JKUJIbIE 37aHUS B
THUIMOBBIX pailioHaX U MPEKpPaCHbIE CTApUHHBIE OCOOHAKH B IIEHTPAIbHOM yacTu Topo1oB. [1pu
MIPOCKTUPOBAHUH MAHCAPAHBIX ATAXKEW HAJl CYIIECTBYIOIIMMU KUJIBIMU 3Ta’KaMHU BO3ZHUKAET
npobsieMa 00ecredeHrss HOBBIX TTOMEIICHUI TeryioM. MOIIHOCTh UCTOYHHKA TEIIOCHA0MXKe-
HUSI CTapOi MOCTPOMKH, KaK IMPaBUIJIO, HEAOCTATOUYHA. B 3TOM cilydae MpUXOAUTCS UCKATh
ABTOHOMHBIN MCTOYHHK TEIUIOTHL. AJIFTEPHATUBOW Ta30BbIM KPBIIIHBIM KOTEIbHBIM MOKET
CTaTh YWJuiep, paboTaronil B pekUMe TEII0OBOro Hacoca. Mcnonb3oBaHre HU3KOMOTEHIIH-
aJbHBIX MCTOYHHKOB TEIUIOTHI, HAIIPUMEP, TEIUIOTHI BBITSKHOTO BO3/1yXa CYIIECTBYIOIIEH
YacTH 3[aHusl, IO3BOJIIET IPUMEHUTD TEIJIOBBIE HACOCHI JIJIsl OTOIIEHUS B YCIOBHSIX XOJIOA-
HOT'O KJIUMaTa.

[TpuHnMnMaNbHas cXeMa TEII0X0JI0J0CHA0KEHUSI MaHCAPIHBIX ATAXKEH, OT YUilIiepa
— TEIUIOBOT'0 HAacoca MPEeACTaBIeHa Ha pUcyHke 15.3.

JInss OTOMJIEHHS W OXJIAXJCHUS IOMEIICHWM MOJ OKHAaMH YCTaHABJIMBAKOTCS
dbaHKoiIBI, O0ecTIeunBaloIIne 3aJaHHYI0 KOM(POPTHYIO TEMIIEPATypy B JIFOOOE BpeMs rojia.
Temora U X001 BbhIpabaThIBACTCSl B YWJUIEPE C BOJASHBIM OXJIAKICHUEM KOHAEHCATOpa
(BOJIOBOJITHOM TETJIOBOM HACOC), yCTAaHABIMBAEMOM B OJJHOM U3 TOJICOOHBIX MTOMEIIIECHUH.

[IpueMHHKHN TETIIOBOM HEPTHUH, B BUJIE «CYXOID» IPaJIMPHU, YCTAHABIMBAIOTCS B TEX-
HUYECKUX MOMEUIEHUSIX BEPXHETO MaHCAPAHOIO ATaXKa, KyJa BBIBOASTCS MMOTOKHU BBITSKHO-
ro BO3JyXa M3 BCEX JTAXKEW J0Ma U KyJa MOJACTCS HAPYXKHbIM BO31yX. B sieTHee Bpems
MPUEMHHKH TEIUIOBOM SHEPTUU OyIyT OTBOJUTH TEIUIOTY KOHJEHCAIIUU, HATPEBasi BHITSIK-
HOU BO3AyX. [Ipy 3TOM BO3HHUKHET JONOJHUTENIBHOE €CTECTBEHHOE JABJICHUE B I'PaBUTA-
LIMOHHON CUCTEME BBITSKHOM BEHTHJIALIMM CYIIECTBYIOIIEH YacTH 3/1aHUS, YTO HECKOJBKO
YIYUYIIUT TUTUEHUYECKUE YCJIOBHUSI CTApbIX KBAPTHUP, OPTaHU30BaHHAsl BEHTWISIUA KOTO-
PBIX B JIETHUM NEPUOJ MPAKTUYECKHA OTCYTCTBYET.

Han cymectByrommm 60-KBapTUPHBIM KUJIBIM JIOMOM HAJICTPAWBAIOTCS JIBA MaH-
CapJHbBIX dTa)ka, BKIIIOYAIOUIME B CeOs BOCEMb HOBBIX KBApTHUp, OTOMUTEbHAS TEILJIOBas
MOIITHOCTB KOTOPBIX cocTaBisieT Qx = 92,8 kBT.

O06beM BO3IyXa, YIATSIEMOTO CUCTEMOM BBITSYKHOM BEHTUIISILIMU CYIIECTBYIOIIECH YacTH
JI0OMa IIPH HOPMATUBHOM BO31yX000MeHe M3 KyxHu 90 M/4 u u3 canysna 50 M%/4, cocTaBut
(90+5())-60=8400 m°/4. CucTeMa €CTECTBEHHOM BEHTWIALMU PACCYMTAHA Ha OOECIICUECHHE
HOPMATHBHOTO BO3yXOOOMEHa IpH TeMIieparype Hapyx)Horo Bosmyxa +5°C, mpu Oonee
HU3KUX TeMIIepaTypax HapyKHOTO BO3IyXa, KOrJa TpeOyeTcss MakCuMallbHas TETIOBasi MOIII-
HOCTh OTOIUICHHUS, (PaKTUUECKU HEOPTraHW30BAaHHBIN BO3YXOOOMEH IPEBBINIAET pacyeT-
Hoe 3HaueHne. OObEM BBITSDKHOM BEHTWIISIIIMA BOCHBMHM MAHCApPHBIX KBAPTHUP, KHUIOHU TJI0-
Wanpi0 okono 90 M? Kakaast, NP HOPMATMBHOM OJHOKPATHOM BO3IyXOOOMEHE COCTABUT
90-2,8:8=2016 M%/4, a 0OMmMII MHUHUMAIHHBIHI pacxoq ypausemoro Bozayxa L,, = 10400
M3y,
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Pucynok 15.3. Crucrema KOHIUIIMOHNPOBAHKS BO3/TyXa C YHIUIEPOM U (DaHKOMIaMU MaHCapIbI 3/1aHusI (IBYXTPYO-
Hasl CHCTEMa, OTOIUICHHE B PSKMME TETUIOBOIO HACOCA)

KonudectBo Temnotsl, kBT, KOTopoe HE0OX0IMMO TIOJIBECTH B UCHAPUTENh TEIIOBO-
ro Hacoca, MOXKET OBITh ONMPE/EICHO OPUEHTUPOBOYHO U3 YpaBHEHHUS TEIJIOBOro OanaHca
arperara ¢ y4eToM CpeJHero 3HaueHus kodduimenta npeoodpa3oBaHus:

Q. = Q./4, (15.1)
raie  Qu— KOJMYECTBO TEIUIOTHI, TOJIBOJIMMOE B UCIIAPHUTEIIE TEIIOBOTO Hacoca, KBT,

Qk — KOJIMYECTBO TEILJIOTHI, OTBOJIUMOE B KOHACHCATOPE TEIUIOBOIO Hacoca (0To-
MUTEIbHAs MOIIHOCTH), KBT

C npyroit CTOpOHBI KOJUYECTBO TEIUIOTHI, MOABOAMMOE B UCHIAPUTENh, MOKET ObITh
OMPEICNICHO Yepe3 MaCCOBBIN PacX0/ CMECH HApY>KHOTO U YAAJIIEMOTr0 BO3ayXa:

Qu = 0;278C6(GH+Gy0)(tCM't6uK); (152)
rJie ¢; — TEII0EMKOCTh Bo3yxa, paBHas 1,005 kJ[>x/kr rpan,
tewstoux — COOTBETCTBEHHO pacyeTHash TEMIIEpATypa CMECH YAAIIEMOIO W HAPYKHOTO

BO3/1lyXa, KOHEYHas TeMIlepaTypa BO3AyxXa 0CJe HCIIAPUTES,
G,,,G,» — pacxonpl BO3ayxa COOTBETCTBEHHO HAPY>KHOTO U YIaJIieMOro, Kr/4ac.

IIpu cpennem nepenane temreparyp Bo3ayxa B ucnapurene S°C MaccoBbIid pacxo
CMECH YJaIsIeMOro U Hapy>KHOTO BO3Jyxa cocTtaBUT 16376 kr/dac, uz Hero 3896 kr/gac
Hapy>KHOTO BOo3ayxa, 12480 kr/4ac yaansemoro.

OO01as CTOMMOCTh 00OPYIOBaHUS ISl OTOIUICHUS! M KOHIMLIMOHUPOBAHUS BO3/1yXa
OHOM KBapTHUphl 00mIel miomaneo 150 M? coctaBuT 0KO0JO 9 ThIC. HOMIApoB. Pacxon
AJIEKTPOAHEPTHH 32 OTOMUTEILHBIN Mepuoj; coctaBuT okojio 4000 kB1/4. D10 npumepHoO B
JIBa pa3a JCIIEBIIe, YeM MPUIILIOCH Obl IUIATUTH MO CYIIECTBYIOLIUM Tapudam 3a [eHTpau-
30BaHHOE TEIJIOCHAOKEHUE.
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Ilpakmuueckoe 3anamue Nel6

16.1 DxoHOMMS TEIIOBOM AHEPTUU W TOIUIMBA MPU KOMOUHHUPOBAHHOUN BHIPAOOTKE
TEIUTa U X0JI0/a

16.1 JxoHOMHUS TENJIOBOI HEPTUN U TOIJIMBA NPH KOMOMHUPOBAHHOW BHIPA0OTKE
TeNJia u X010/

JIJis MHOTHX 3/1aHUM B TEIJIOE BpPeMs rojia OJHOBPEMEHHO HEOOXOJMMO OXJIaKICHHUE
BO3/lyXa C UCIOJIb30BAHUEM MCKYCCTBEHHOT'O XOJI0/a U MOJOTPEB BOABI HA HYKIbI TOPSIYETO
BOJIOCHA0KEHUs, 0COOCHHO aKTyaJbHO ATO B TOT MEPHUOJI, KOTJ]a OCHOBHOW UCTOYHUK TeM-
JIOTHI Ha HYXKJbl TOPSYETO BOJOCHAOKEHHUS OTKIIOYAeTCs Ha MPO(UIAKTUKY U PEMOHT.
CooTHoIIeHHE KOJTUYECTBA TEIUIOTHI, OTOMPAEMOM OT KOHJEHCcAToOpa YHljiepa, KOTOpoe 3a-
BUCHUT OT €ro XOJOJIWIBHOW MOIIHOCTH, U PacXofa TEIUIOThl Ha HYXKIbl TOPSYEro BOJO-
cHaO>KeHUs 3aBUCUT OT Ha3HaueHus 3/anus. Camble OOJIbIINE HATPY3KHU HA HYXbI ropside-
r0 BOJOCHA0KEHUSI B KUJIBIX 3/TaHUSIX, TOCTUHUIIAX, CAHATOPUSIX, Oa3ax OTAbIXa, CIIOPTUB-
HO-03JJ0pPOBUTENILHBIX KOMILIEKCAX, OacceliHax, pectopaHax. OObIYHO B ATUX 3aHUSIX IJIS
CO3/IaHUs U TOJJIEPKaHUsT TpeOyeMOro MUKpPOKJIUMAaTa YCTPAuBAIOTCA CUCTEMbl KOHIUIIM-
OHUPOBaHUS BO31yXa. B 3TOM cilydae nmpeumyIiiecTBa CUCTEMbI KOHAUIMOHUPOBAHUS BO3-
nyXa «4uiiep-GpaHKoMIb» HEOCTIOPUMBI 10 CPaBHEHUIO C ApyruMu cucteMamu. C sHEpro-
HKOHOMUYHOM TOUKU 3PEHUSI COBMECTHOE HCIIOJIB30BaHUE TEILJIOTHI U XOJI0J1a, BhIpadaThI-
BaeMO€ YHIIJIEPOM, MOBBIIIAET A (HEKTUBHOCTh MHKEHEPHBIX CUCTEM 3/1aHUS, YMEHBIIACT
CPOK OKYIa€MOCTH KalUTAJIbHBIX BIOKEHHI.

[Ipu pabore BOMOOXJIAXKTAIOIICH XOJOMMIBHON MAaIUHBI (Ywiiepa) HE0OX0IAUMO
OTBOAUTH TEIUIOTY KOHACHCAIMM XJajgoareHra. Jlis 3TOro KOHAEHCATOp OXJIaXKIAloT.
OxJakieHre KOHJEHCATOpa MOXKET ObITh BO3IYIIHBIM C MOMOIIBIO OCEBBIX WUIIU IEHTPO-
OEKHBIX BEHTWJIATOPOB, a TaK K€ BOASHBIM. TerioTa KOHICHCAIIMH MOXKET 0€3BO3BpaTHO
BBIOpachIBaThCsl B atMocdepy, CIOCOOCTBYSl «TEIIOBOMY» 3arps3HEHHUIO OKpYKarolien
Cpelbl, WK TOJE3HO HCIOJIb30BaThCA. UMiiepbl ¢ BUHTOBBIMH, CIUPAIBHBIMU U TOJIY-
TEPMETUYHBIMU TOPIIHEBBIMU KOMITPECCOPAMU MOTYT BBITYCKAThCSI KaK BapUaHT C IOJ-
HOU pereHepanyen TErjIoThl B KOXXYXOTPYOHBIX TEIIOOOMEHHHMKAaX, COCOOHBIX pereHe-
pupoBatb 100% TErIOTHI, BHIICIAIOMICHCS TPU KOHJCHCAIIUH, B LIEJISIX HATPEBAHUS BOJIBL,
KaK BapUAHT ¢ YACTUYHOM pereHepaireil TerioThl B TPyOUaThIX TEINIOOOMEHHUKAX, CIIO-
COOHBIX pereHepupoBath He Oosiee 10% TEMIOTHI, BBIACISIONICHCS MPU KOHJCHCAIUU.
Husnepsl UMEIOT J1Ba KOHAEHCATOPa — BO3AYIIHBIA OCHOBHOM M BOJSIHOM — BCIIOMOTa-
TeIbHBIA. BapuaHT ucnonHeHus Yuiepa BHIOMPAETCS B 3aBUCUMOCTH OT COOTHOIIEHUS
HEO0OXOIMMON TPOU3BOJAUTEILHOCTH MO XOJIONY YWJUIEpa U Harpy3Kd Ha ropsiyee BOJO-
cHaOxeHue. Peqko ymaeTcst oJHOCThI0O KOMIICHCUPOBATh BCIO HArpy3Ky Ha ropsidee BO-
NOoCHA0KEHUE 3a CUET TETUIOTHI pereHepannu, OJHAKO B Pe3yJIbTaTe MCIOJb30BaHUS Tel-
JIOTHI KOHJIEHCAMK ()pEeOoHA BO3MOXKHO 3HAYUTEILHO YMEHBIIUTH TOJ0BOE MOTPEOICHHE
TEIUIOTHI 3JJaHUEM.

[IpoexktT uCnoNb30BaHUS ISl TOPSYETO BOJOCHAOKEHUS TEIUIOTHI KOHJICHCAIIUU
(dbpeoHa XOJIOAWIBHBIX MAaIlMH pa3paboTaH ajsi oAHOW W3 roctuHull. IIpoekTom mpeny-
CMOTPEHO KPYTJIOTOAUYHOE 00ecreueHrne rOCTUHUIIBI Topsiuel BOAOW C MCIOIb30BaHUEM
TEIUIOThl KOHJICHCAIIMU JBYX XOJIOAWIBHBIX MAILVH JJIs1 TEIUIOTO U NEPEXOAHOTO MEPUOAA.
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TennoBas CETh CIIyKUT JOIOJHUTENBHBIM HCTOYHUKOM TEIUIOTHI, KOTJa TEIUIOTHI KOH/ICH-
cal HEJO0CTAaTOYHO I MOKPBITHS HArPy3KH TOpPSYEro BOJOCHAOKEHHS, U OCHOBHBIM
VMCTOYHUKOM B 3UMHeEe BpeMs. [IpenycMOTpeHo akKymMynMpOBaHUE TETUIOTHI IS CIVIAXKH-
BaHUS HEPABHOMEPHOCTH MOTPEOICHHS U BhIPaOOTKHU TerioThl. [Ipu oO1Iel XomoamibHON
MOIITHOCTH YmijiepoB 425 kBT nana nudpa s5xoHOMUM yclIoBHOTO TorinBa 60 TOHH B TOJ.

Ha pucynke 16.1 npuBegeHa cxema CUCTEMbI KOHAUIIMOHUPOBAHUS BO3/IyXa C YMJLJIE-
poM U (aHKOWUIAMH TOCTUHHIIBI C UCTIOJIB30BAHUEM TEIUIOTHI KOHIACHCALIMU HA HYXIbI T0-
pSYEro BOJIOCHAOXKEHUS ¢ OTHON XOJIOJMIBHON MAITMHOM.

2

Cuctema Tenno-
XonoaocHabxeHns
daHKONNOB

1- wiep (1.1- xompeccop, 1.2 - nucniapurens, 1.3- BomsHONM KoHAEHCATOP, 1.4- BO3AYIIHEIA KOHICHCATOP),
2 — cHcTeMa TeIuIoXoJoocHa0KeH!s, 3 - HacocHast craHIys (3.1- Hacockl, 3.2.- pacIIMpHTEIHHBIN 0K,
3.3- Ipe1oXpaHUTe IbHBIN KIlaraH ), 4- IIMPKYJISIIMOHHBIC HACOCHI KOHTYPa IPEIOIIEH BOJIBI, S- paCIMPUTEIILHBINA OaK,
6- TerI000MEHHHK, 7- IIMPKYJISIIMOHHBIC HACOCHI KOHTYpa HArpeBaeMOU BOJIbI, 8- PEryJIATOp pacxoa,
9- aKKyMyJIATOPBI TETLIOTHI

Pucynok 16.1 Cxema cructeMbl KOHIMIIMOHUPOBAHKS BO3/TyXa C TEHEpaMH U (haHKOMIaMu
TOCTHHUIIBI C UCTIONB30BAHUEM TEIUIOTHI pEreHepalyiu:

OcHOBHOE 00OpYy/IOBaHHE PACIOJOKEHO B TEIJIOBOM MYHKTE B IMOJBajE, a XOJO-
JUIbHAST MalllMHa — Ha CIEUUAJIbHOM TIJIOMIAJIKe BO JABOpe 37aHust. [IpUTOK M BBITSIKKA
BO3JlyXa MPEIyCMOTPEHAa B KaXIbIH HOMEP C MOMOIIBI) MECTHBIX MPUTOYHO-BBITSKHBIX
anmapaToB. B »kapkoil Bpemsi, Korja Harpy3ka Ha 4dJUIep MO XOJOay MaKCUMallbHasi, OH
OXJIQXIAET BOJYy, MojaBaeMyto K ¢aHkoiiiam. OJHOBPEMEHHO BOJIa, OXJIAK/IAOIAs KOH-
neHcatop 1.3, mogorpeBaeT BoLy U3 BOAOIIPOBOIA 1JIsi CUCTEMBI TOPSYEro BOAOCHA0KEHHS B
MJIACTUHYATOM TEIUI00OMEHHUKE 6. ['opsiyas BoJla HaKaIrjIuBaeTcsa B OaKax akKKyMyJsaTopax
9 mpu oTcyTCcTBUM BOJOPa3dOpa MM mojaeTcs Ha Bomopazdop. Hacoc 7 obecneunBaet mo-
CTOSIHHBIM Pacxoji BOJAbI B IUPKYJSAIMOHHOM KOHType «0aKM-aKKyMyJSATOpbl — TeIl-
JOOOMEHHUK» HE3aBUCHUMO OT BojaomnoTpedaeHus. [Ipu nebompiiom Bogopazdope Bech Mo-
TOK XOJIOJTHOW BOJIbI HAIPABIISETCS Yepe3 TEIUIOOOMEHHUK, U B 0akax MPOMCXOUT HAKOII-
JieHue ropsiaeid Bofpl. [Ipu mukoBoM Boopaz0ope 4acTh MOTOKA XOJIOAHON BOJIBI IIOCTYIIAET
B HIDKHIOIO 9acTh mepBoro Oaka. [Ipu 3ToM HakomuBIIasicsi paHee ropsidasi BOJa BbIIaBIIH-
BAeTCs M3 BEPXHEH YacTH MPaBOro 0aka. AKKYMYJSTOpP KOMIIEGHCHUPYET AehUIUT MOoTpeo-
JeHus TeroTel. Ecmu Harpyska Ha ropsiuee BOJOCHAOXKEHHE OTCYTCTBYET U aKKyMYJIATOP
«3apsKEH», aBTOMATUYECKH BKITIOYAETCSl B pabOTy BO3AYIIHBIN KOHAeHcaTop 1.4.
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Ilpakmuueckoe 3anuamue Nel7

17.1 DxoHOMHS OTAENBHBIX CTATEH KAMUTAJIBHBIX 3aTpaT Ha CHCTEMY O0OeCIeueHus
MUKPOKJIMMATa 3/1aHus

17.1 DxoHOMUA OTAEJIBHBIX CTATEN KANMUTAJBHBIX 3aTPAT HA CUCTEeMY O0ecreYyeHus
MHUKPOKJIMMATA 31aHUS

B oTeuecTBeHHOW MpakTHKE HM3-3a MEJI0T0 Psiia OOBEKTUBHBIX U CYOBEKTHBHBIX TPH-
YUH CUCTEMbl KOHIWUIIMOHUPOBAHMS BO3IyXa C YMIIIEpaMd M (paHKOWIaMH OOBIYHO BBIMTOJI-
HSIOT (QYHKIUIO OXJIaXKICHUS BHYTPEHHETO BO3AyXa IMOMEIIECHHM, a A IeJiel OTOTUICHUS
MIPUMEHSIOTCS TPAJUITMOHHBIC OTONMUTEIBHBIC TIPUOOPHI, YCTaHABIMBAaEMbIE 1TO/1 OKHaMu. Ec-
JM I pEKOHCTPYUPYEMBIX 3[aHUN C CYHIECTBYIOIIEH HAEKHO (DYHKIIMOHUPYIOIIEH CHUCTE-
MOM OTOIUICHHMSI C ITUM PELICHUEM MOKHO COIVIACUTHCS, TO JJIsl BHOBb CTPOSILIMXCS 3[IaHUN U
pU PEKOHCTPYKIMK 3[aHUM, KOrja TpeOyeTcss 3aMeHa CTapoil CUCTEMbI OTOIUICHUS, 3TO
pelIeHre MPUBOJUT K HEOOOCHOBAHHOMY POCTY KalMTaJIbHBIX 3aTpaT Ha CHUCTEMY oOecre-
YEHUsT MUKPOKJIMMAaTa, a B IOCJEACTBUA M JKCIUTyaTallMOHHBIX 3aTpaT Ha MOJJEpKaHUE
TpeOyeMOoro MUKpOKJIMMAaTa.

Enunas cerp TpyOOmpoBOMOB C OOIIEH 3aMoOpHONW W PEryIupyrolleid apMaTypoid,
€IuHasl CHCTEMA aBTOMATHYECKOTO PETyJIMPOBAHUS NMApaMETPOB MHUKPOKIMMATa B MOME-
HICHUU B PEKUME OTOIUICHUS U OXJIAXKICHUS JACT 3aKa3UUKYy OLIyTUMYIO YKOHOMHIO HHBE-
CTULIMOHHBIX BJIOKECHUM, YMEHBIIAET MPOAOJDKATEIIBHOCTh U CTOMMOCTh MOHTa)KHBIX pa-
OOT, CPOKM CTPOMTENILCTBA, 3KOHOMUT CTPOUTENBHYIO IIIOIIAb. B mepexonHslil nepuon B
MOMEIICHUSAX C TPAAULMOHHOW CHCTEMOM OTOIUIEHUSI MPU OTCYTCTBHUM WHIUBUIYATbHBIX
PEryJSATOPOB Y OTONUTENBHBIX TPHUOOPOB OOBIYHO HAOJIIOIAETCS MEPETPEB, YTO CBA3AHO CO
Cpe3KOi TeMmepaTypHoro rpadguka Mpu HEHTPAJIbHOM Kaue€CTBEHHOM pPEryJUpOBaHHUU B
TEIUIOBOM CETH, B ClIly4ae ¢ UHAUBUIAYAIBHBIM MCTOYHMKOM TEIUIOTBI — C HEAOITYCTUMO-
CThIO KOHJICHCAIIMU BOJSIHBIX MApOB HA XBOCTOBBIX TMOBEPXHOCTSX HArpeBa OOBIUHBIX KOT-
JIOB MPH YNPOIIIEHHOM peryiarpoBaHuu. B 310 Bpems 11st moaiepkanusi KoMGOPTHBIX YCII0-
BU B MOMEMICHUAX BKJIIOYAETCS M paboTaeT CUCTeMa KOHAUIIMOHUPOBAHMS BO3yXa, B KO-
TOPOU Ha OXJIAXKIEHUE BO3/lyXa 3aTPauMBacTCs MUCKYCCTBEHHBIN X0Joa. Ilomydarorcs nBoit-
HbIE KCIUTYyaTallMOHHBIE 3aTPaThl: IIEPEPACXO/] TEIUIOTHl HA OTOIUIEHUE U PACXO X0JIoAa Ha
noiJiepskaHne KOM(POPTHBIX BHYTPEHHUX YCIOBUN B MIOMEIIICHUH.

JI7s1 OTHenbHON KaTeropuur 34aHuild, B YACTHOCTH JKWIBIX 34aHWK, TOCTUHUL, TTPUME-
HEHHUE E€IUHOM 11 BCEro 3/IaHMs LIEHTPATBbHOM CUCTEMBbl KOHAMIIMOHUPOBAHUSA BO31yXa,
oOecrieunBaroIiel mojavy B MOMeIeH s 00pad0TaHHOTO HAPY>KHOTO BO3/1yXa, HEIIeJIeco00-
pa3Ho. Pabora takoit CKB notpedyeTr NOCTOSHHBIX 3aTpaT 3JEKTPUUECKOM, TEIJIOBOM SHEp-
I'MH, X0JI0Ja HE3aBUCUMO OT U3MEHSIOMICHCS HAarpy3KH B IIOMELIEHUSX, CBI3aHHOW C HEPAB-
HOMEPHBIM 3aI0JIHEHUEM JIFOJbMHU OTACIBHBIX HOMEPOB MM KBapThp. o HEIaBHErO BpeMe-
HU B KWJIBIX 3JAHUSAX MPUTOK HAPY>KHOT'O BO3AyXa OCYLIECTBIICA HEOPraHU30BAHHBIM I1Y-
TEM 3a c4eT WHOWIBTPAIIMN WM OTKphIBaHUS OKOH. C TOSBIEHUEM T€PMETHYHBIX OKOH
CTaJy MPUMEHSATHCS CIEUUAIBHBIE MECTHBIE YCTPOMCTBA B OKHAX WM B HAPYKHBIX CTEHAX
JUTSL TIPUTOKA MTOAOTPETOrO WM XOJOIHOIO BO3AYyXa B IOMEIICHUS C PEKYIIEpalen TeIUIOThI
yoasieMoro Bo3ayxa wiud 0e3 Hee. B 3manmsax, obopynoBanHeix CKB ¢ ummnepamu u
(danKoIaMH, €CTh BO3MOXKHOCTh TI0/1aBaTh HAPYKHBIN BO3yX B MIOMEIICHUE B pa3Mepe MU-
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HUMaJIbHO HEOOXOIMMOr0o BO3AyX00OMEHa JEeIeHTPaIn30BaHHbIM mmyTeM. KoHCTpyKius 11e-
Joro psga GaHKOWIOB pa3HbIX (PUPM MperycMaTpuUBaeT HEMOCPEIACTBEHHBIN 3a00p HApyX-
HOT'O BO3/yXa Yepe3 OTBEPCTHE B CTEHE, CMEUICHHE €r0 C PELMPKYJIUOHHBIM BO31yXOM B
CMECUTENIbHON Kamepe, (WIbTpAIMIO, HAarpeBaHUE M OXJAXKICHHE. YCTaHOBKA TaKHX
(aHKOWMIOB TMO3BOJSIET OTKa3aTbCsd OT IEHTPAIU30BAaHHOTO TPUTOKa 00pabOTaHHOTO
Hapy>KHOT'O BO31yXa JJI ONPEJCIICHHOrO THIIA 3/1aHUM, TaKXKe MPU PEKOHCTPYKIMH CYILIE-
CTBYIOILIMX 3/1aHUH, KOTJa HEBO3MOXKHO YCTPOUTh LIEHTPAIbHYIO cHUcTeMy. TakuM oOpazom
KallUTAJIbHBIE W DKCIUIyaTAllMOHHBIE 3aTPAaThl YMEHBINAIOTCSA, TAKKE DKOHOMHUTCS CTPOHU-
TeNbHAs IUIOIIA/Ab 37aHus. HemocTaTkoM TakMX CHUCTEM SIBIISIETCS HAJU4YUE OOJBLIOrO KO-
JMYECTBA OTBEPCTUH € pellleTKaMH Ha (pacaaax 37aHus, HEOOXO0IMMOCTh TOYHOT'O BBIIOJIHE-
HUSI OTBEPCTUS IOJ] PELIETKY B CTEHE Ul 3a00pa HapyKHOTO BO3yXa, OACHOCTb 3aMep3a-
HUSI BOJIbI B TEINIOOOMEHHUKE MIPU OTCYTCTBUU CIIELIMATIBHON 3aIUTHI.

B nomemenusx OoJpiIoro oobema (TOProBbl€ 3allbl KPYMHBIX Mara3uHOB, KpBIThIE
CHIOPTUBHBIE COOPY>KEHHSI M T.J.) BOBMOXHO NMPUMEHEHUE KAHAJIBHBIX BBICOKOHATIOPHBIX
(aHKOIJIOB, B TOM YHCJIE C 3a00pOM Hapy>KHOTO BO3AyXa, KOTOpbIE MOrYT padoTaTh Ha
HAOOJIBIIYIO CETh BO3IYXOBOJIOB.

Yame Bcero B kauecTBe ajibTepHaTuBHOrO Bapuanta CKB ¢ wwimepamu u gankoii-
JaMH MpeJyIaraoTcss MyJibTu30HaNbHble cucteMmbl Tuna VRFE pazmuunsix pupm: DAIKIN-
VRV, MITSUBISHI HEAVY- KX, MITSUBISHI ELECTRIC-CYTY MULTY u T.1. Pa-
00Ta TaKMX CUCTEM OCHOBaHa Ha MPUHIUIIE HEMTOCPEICTBEHHOTIO OXJIaX/I€HUSI BHYTPEHHETO
BO3/(yXa [TIOMEIICHNN B UCIIAPUTEISX MAPOKOMIIPECCUOHHOM XOJIOIMIBHON MaluHEL. B 11o-
MEILIEHUSX YCTaHABIMBAIOTCS BHYTPEHHHUE OJIOKHU C (DPEOHOBBIM TEIUIOOOMEHHUKOM U BEH-
TUIATOPOM. BHyTpeHHMe OJ0KH COeMHSIOTCS MEXAY COO0M CUCTEMON MEIHBIX TPyOOIpo-
BOJIOB U TIOJKJTFOYAIOTCS K OTHOMY HapyXKHOMY OJIOKY, B KOTOPOM HaXOJUTCSI KOMIIPECCOp U
KOHJICHCATOpP MNapOKOMIPECCHUOHHOW XOJOAWJIBHOM MalKHbl. KOanyecTBO BHYTPEHHHX
OJIOKOB, MOJKJIIOYAaEMbIX K OJIHOMY HapyXKHOMY OJIOKY OrpaHHMYEHO, 3aBUCHT OT XOJIOJO-
MPOU3BOJUTENILHOCTH KaXXJI0r0 BHYTPEHHEro OJI0Ka, UMEET Pa3HOE 3HAUYE€HUE B 3aBHCHMO-
CTH OT (UPMBI MPOU3BOJIUTENS, MO MEpPE COBEPIICHCTBOBAHUS TAaKUX CHUCTEM OHO
HeykiaoHHO pacteT (10 32 mtyk y DAL1KIN). B TpyOonpoBogax uupkynupyer padbouee Be-
IeCTBO — (PpeoH B IBYX (pa30BBIX COCTOSTHUSIX: KUJIKOM M Trazoo0pa3HoM. [Togo0HbIe cu-
CTEMBbI MOTYT pabOTaTh B PEKUME OXJIAXKICHUS, B PEKUME OTOIUIEHHs (TETJIOBOM HACOC 110
TeMIEepaTyphl HApYKHOTO Bo3ayxa — 15°C) A Bcex MOMEIlEeHUH, C pereHepauen Tero-
ThI, KOTJ]a YaCTh MOMEILEHUN OXJIaXKAAeTCs, ipyras yacTh oTaruBaerca. [lo cBoeMy QyHK-
[IMOHAJIBHOMY Ha3HAu€HUIO, BO3MOKHOCTSIM CO3aHUS U 0OecTiedeHus: TpeOyeMOoro MUKpO-
KJIMMaTa cucTeMbl uMetoT MHOro obiiero ¢ CKB ¢ umiepamu 1 ¢paHKoiIaMH, 32 HCKITIOYE-
HUEM PEXHMMA OTOIUIEHUS MPU HU3KUX TEMIIEpaTypax HAapyKHOTO BO3AyXa, BO3MOXKHOCTH
JELEHTPAIM30BaHHOIO MIPUTOKA HApyKHOro Bo3nyxa. I[IpeumyiectBo cucreM VRF B KoM-
NaKTHOCTH, B OTCYTCTBUU MOOYyIUTENEH MUPKYIALNUN (HACOCHBIX CTAHIIMI), YTO MOBBIIIAET
HaJIeKHOCTh PabOThI CUCTEMBI U YMEHBIIAET SKCIUTyaTallMOHHBIE 3aTPaThl, B COBEPIICHHON
CHUCTEME MHUKPOIIPOIIECCOPHOTO yrnpasinenus. Ho mo nenomy psiay nokasareneit 3tu cucre-
Mbl ipourpeiBatoT CKB ¢ unsuiepamu u pankoiiamMu. 3To ¥ BBIIOJHEHUE TPOTUBOMOKAP-
HBIX TpeOOBaHUMU, cOOMIOJEeHUE dKoJoTnueckoi 6ezonacHoctu. B cucremax VRF cymie-
CTBYIOT OIPaHUYEHUS 110 IPOTSHKEHHOCTH (DPEOHONPOBOIOB KaK MO JUIMHE, TaK U 110 BBICO-
TE, 0 KOJIMYECTBY BHYTPEHHUX OJIOKOB, MMPUCOEANHAEMBIX K OJTHOMY HapyXHOMY. B MHO-
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TOSTAXKHBIX 3MAHUSIX C OOJIBIITMM KOJMYECTBOM IMOMEIIEHUIN MPUXOAUTHCS yCTaHABIUBATH
HECKOJIbKO CUCTEM, YTO MPUBOAUT K BO3PACTAHUIO KAMUTAIbHBIX 3aTpar. KanuranbHble 3a-
Tpatbl Ha cuctembl Tunia VRF o0brano Beimie, vem Ha CKB ¢ ymmnepamu n parkoiimamu
JUISL ONIPENIEJICHHOIO 3/IaHus, IPHUYEM C POCTOM OOIIEH XOJOJONMPOU3BOAUTEILHOCTH CH-
CTEMbI KOHAUIIMOHUPOBAHUS BO3/1yXa 3aHUs pa3HOCTh B 3aTpaTaxX yBEIUUYUBACTCS.

OueHb BaXXHBIM MPEUMYIIECTBOM CHUCTEM KOHIUIIMOHWPOBAHUS BO3JyXa C YHUILIE-
pamMu U (aHKOWUJIAMU SBJISIETCS OTCYTCTBHE OTPAaHUYEHUH IO B3aUMHOMY PAaCITOJIOKEHUIO
yriepa U (PaHKOWUIIOB, KOJMYECTBY (DaHKOWUIIOB, 00bEITMHEHHBIX B OJIHY CUCTEMY, IPOTSI-
KEHHOCTU TPYyOOIPOBOOB, BO3MOKHOCTh HapallluBaHUsI MOIUTHOCTHA CUCTEMBI, TIOTAITHOTO
BBOJIa €€ B IKCILTyaTaIHIo.
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Ilpakmuueckoe 3anamue Nol8
18.1 DOxonoruyeckue acnekTsl ucnosbzoBanuss CKB ¢ unmiepamu u (hankoinamu
18.1 DkoJioruyeckue acnekThbl ucnoab3oBanus CKB ¢ yuniiepamu u ¢pankoiiamMu

[Iporpecc TeEXHUKH HEM30EKHO CBSI3aH C YCUJIEHUEM BPEJHOTO BIMSIHUS HA OKpYKa-
I0L0y10 cpeny. He uckimrouenne u XonoQuiibHas TEXHUKA. BIMsHIE Ha OKPYKaIOLLYIO CpeLy
JIBOSIKOE: TI100abHOE HA aTMOC(EPY U MECTHOE HEMOCPEICTBEHHO Ha YEIOBEKa.

['mobanpHOE BAMSHUE Ha OKPYXAIOIIYIO0 CPEy CBA3AHO C pa3pyIIeHHEM 030HOBOTO
CJIOSl ¥ «TTAPHUKOBBIMY» 3(PPEKTOM U «TEIUIOBBIMY 3arpsi3HEHUEM OKPY’KaIOIIEH Cpeibl.

OCHOBHBIMU Pa3pyLIUTENIMU 030HA SBISIOTCS aTOMBI XJ0pa U Opoma, OTJEIUBIIH-
ecsl 1MoJ| JEHCTBUEM COJIHEYHOUN pauaiiii OT MOJIEKYJ CUHTE3UPOBAHHBIX YEJIOBEKOM XH-
MUYECKHX BEIIECTB, OTHOCAILIMXCA K KIIACCY raJOr€HU3UPOBAHHBIX YIiIeBOAOPOoI0B. K uuc-
Jy OCHOBHBIX O30HOPa3pyIIAIOIIMX BELIECTB OTHOCATCA XJoppTopyriepoisl (XY —
poccuiickoe obo3nayenne, CFC — MmexayHapoaHoe 0003HaueHueE), UCTIOJIb3yeMbIE B Te-
YEeHWE MHOTHUX JIET B KaU€CTBE XJIaJ0ar€HTOB B XOJOIWIbHOM TEXHUKE Ojarojaps yjaad-
HOMY COYETaHHUIO UX CBOMCTB: 3(pPEeKTUBHOCTH, MPOU3BOIUTEILHOCTH U pabOUYMX Xapak-
TEPUCTUK. JTa MpobieMa UMeEET INI00ANbHbIN XapakTep, U MO3TOMY €€ PELEHHE SBISETCS
JI0OATBHBIM: OBUT MPUHAT NEPBbIA MEXIyHapOIHbII JOTOBOP MO 3alIUTEe OKPYXKAOLIEH
Cpellbl, Ha3BaHHBbII MOHpPEATbCKUM MPOTOKOJIOM, 3alpPETUBIIMM MPOU3BOACTBO 3TUX Be-
IIECTB BO BCEM MUpE. ITOT A0roBop ObuI noamnucad B 1987r., a 3anpetr Ha XDV B 00b-
IIMHCTBE MTPOMBIIIJIEHHO Pa3BUTHIX CTpaH BCTynwi B cwity | sHBaps 1996 r., B EBporne Ha
rof pasbiue. [ 3amensl XDV (R11) paspadboTanbl allbTepHATUBHBIE XJ1aJ0ar€HThI: THIPO-
xsnopdropyraepoas! (I’ XDY) u ruapodropyriepoast (I'OY). B otmmune ot XDV, 'OV He
coJiepkar xJiopa, a IoToMy 00J1a/Iat0T HyJIEBBIM MOTEHIIMAIIOM Pa3pyLIEHUsI 030HOBOIO CIIOSI
(ITPOC). I'XDY, npaBna, coaepkar XJop, HO MPUCYTCTBUE OJHOTO WJIM HECKOJIBKHX aTo-
MOB BOJIOpojaa B Mojiekynax ['X®DY mpuBoaut k ux Oosiee OBICTPOMY PaCHICTUICHUIO B
HIDKHUX CJI0SIX aTMOC(Eephl, B pe3ysIbTaTe Yero 030HOBOTO CJIOS IOCTUTAET MEHbILIEE KOJIH-
yectBO xJ10pa, ux [TPOC npumepno Ha 95% Huxe, yeM y XDY. AnbrepHaTUBHbBIE XJIAJ10-
areHTbl 00J1a/1al0T MPUMEPHO TEMHU K€ IKCIUTyaTalMOHHBIMU XapaKTePUCTUKAMH, 4YTO U
XDV, oqHaKo UX BO3AEHUCTBUE HA OKPYKAIOLLYIO CPEly 3HAUUTEIHbHO CHUKEHO.

N3meHnenus kiimmaTa, KOTOPbIE HEPEIKO Ha3bIBAIOT TNI00AIBHBIM MOTEIJICHUEM, aHa-
JIOTUYHBI UCTOILIEHUIO O030HOBOTO CIJIOSl B cTpaToc(epe TeM, 4TO OHHM BBI3BIBAIOTCS PacTy-
HIMMH KOHLEHTpAaIUsIMU Ta30B B aTMocdepe, a TakKe TEeM, YTO OHH HOCST I100anbHBIN
XapakTep, a He OrPaHUYMBAIOTCA PAiOHOM BhIOpOCa 3arps3HsIOMUX BemecTB. CoeqMHEeHN-
€M, BBI3BIBAIOIIMM HAaHOONbIINN 3PPEKT r1o0anbHOro NOTEIJICHUS, IBISETCS TUOKCU YT-
aepona (C0,), BbIOpachIBacMbIli B aTMOC(Epy BCEMH arperataMu, B KOTOPBIX CIKHUTacTCs
TOILJIMBO, B TOM YHKCJIE 3JEKTpocTaHIUsAMU. DTOprpOoBaHHBIE XJIA0Ar€HThl TAKKE SBIISIOTCS
Ype3BbIYAHO aKTUBHBIMU TNIOOATbHBIMU YTEIUTUTESIMH; OJHAKO 00BEM HX BBIOPOCOB HE-
OOJIBLION 1O CPABHEHHUIO C OCHOBHBIMH yTermuTensiMiu — CO2, METaHOM M 3aKUCBIO a30Ta.
[Tpobnemy m3MeHeHMs KJIMMaTa HEBO3MOXKHO PEIINTh, HAJIOKHUB 3alpeT Ha MPOU3BOJCTBO
BEIIIECTB, BBI3BIBAIOIINX TNI00AIbHOE MOTEIUICHUE (aHATOTHYHO MOHpPEaIbCKOMY MPOTOKO-
J1y), TIOCKOJIbKY TaKOM 3alpeT MpoCcTO HeocylecTBUM. OCHOBHBIE XOJOAWIBHBIE CHCTEMBbI
CHOCOOCTBYIOT M3MEHEHHUIO KJIMMaTa JIByMs IyTSAMHU: BEIOPOCOM XJIaI0areHTOB ( M3 4YuClia
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rII00ATBHBIX YTEIUIUTEIEH ); KOCBEHHBIM BHIOpOcOM C(2, BEIpaOaThIBAEMBIM U TOTIATAIOIIUM
B atMoc(epy B pe3ysbTare MOTPeOJICHUS] YHEPTUM XOJOAMIBHONW CHUCTEMOM ( JUii OYeHb
MHOTHX CHUCTEM IPEOOJIaTaroNIiuM sIBIISETCS UMEHHO 3TOT 3(dekT). BosneiicTBue Ha cre-
TICHb TJI00AJTLHOTO MOTETUICHHS TIPEJIOKEHO yauThIBaTh nokazareiaem TEWI (Total Equiva-
lent Global Warming Impact) — mosHbIi SKBHBaJICHT TI00aIbHOTO TMoTeruieHus. [lokasa-
TEJIb YYUTHIBAET HE TOJIBKO MPSMON BKJIA] XJIaA0areHTa, 3aBUCSIINNA OT BEJTMUNHBI YTEUKH,
HO M KOCBEHHBIN BKJIaJ, ONIPEIEISIEMbII SHEPronoTpeOIeHHEM XOJIOAUIBbHOM cucteMsl. [1o-
cinenusis metoguka TEWI| — aHanmza mpejuiaraet yduThIBaTh TaKXKe JIOMOJHUTEIbHBIC
HHEPreTUYECKUE 3aTpaThl HA cO3/laHue 000pYyI0BaHUs U o0ecrieueHue Mep 0e30MacHOCTH,
B HEH UCMOJIB3YIOTCSI OTHOCUTENNbHBIE NokazaTtenu. C yuetoMm meroauku TEWI-ananusa Obl-
Jla BBITIOJIHEHA SKOJIOrO-3)HEpreTUYecKas OIleHKa 1e1eco00pa3HOCTH MTPUMEHEHHsI HanboJiee
MEPCIIEKTUBHBIX AJIbTEPHATUBHBIX XJIAJI0ar€HTOB, MpeioxkeHHbx Gupmamu Du Pont, ICI,
Chemical, Alied Signal. Han6o:1ee nepcriektiBHbIM (110 K03 durmenty TEWI) npereHeH-
TOM Ha POJIb albTepHATHBBI R22 B BBIMYCKaeMOM XOJOIMILHOM OOOPYAOBAHUU CIIEAYET
cuutath R407.

B obnactu KOHAMIIMOHUPOBAHHS BO3yXa B TECUCHHE HECKOJBKUX JACCATUIICTUN BHE
KoHKypeHuuH 061 R22 (I'X®DY), 10 cux nop oH NpuMEHSIETCS IOYTH BCEMU U3TOTOBUTEIIS-
MH, TIOCKOJIbKY B OOJIBIIIMHCTBE CTPaH €ro MCIOJIh30BaHUE B HOBBIX YCTAHOBKAaX IOKa pa3-
pemero (a0 2020 u paxxe 2040 rogax asisi cTpaH, oroBopeHHbIX B Ctathe MOHpeabecKoro
POTOKOJIa). MHOTHE M3rOTOBUTENH, BKIIFOYAsT HECKOJIBKUX BEIYIUX, YXKE MPeIaratoT psij
YrJUIepoB, padoTtaronmx Ha R407C.

AnbprepHaruBHbli xmanoareHT R407C mpencrasnsier coboit Tporinyto cmech [ DY-
32, TOVY-125 u I'dVY-134a (23% - TDY-32, 25% - TDVY-125 u 52% - [DY-134a). [1o cBoeit
penentype oHa CIyXuT 3aMeHo ' XDVY-22 B cuctemax KOHAMIIMOHUPOBAHUS BO3AyXa IPU
aHajjornudoM AaBiieHuH. OcoOeHHocThi0 R407C saBnseTcs TO, YTO OH SIBIISIETCS CMECHIO
XJIaJIOAT€HTOB M HCTAPSIETCS] B HEKOTOPOM TEMIIEPAaTypHOM JMarna3oHe, a He MPH MOCTOSH-
HOM Temreparype (Kak MPOUCXOIUT C APYTHUMHU XJIaI0areHTaMH, He SIBIISIOIIMMUCS CMECHIO).
1O sIBIEHUE Ha3bIBACTCS TemreparypHoil Tekydectbto: R407C ucnapsiercss B Temmeparyp-
HoM nuanasone 4,4°C, Hanpumep, ucrapeHue HauuHaercs npu temmneparype 3°C, a 3akaH-
yuBaeTcsa npu temmeparype Boie 7°C. SIBneHue treMrepaTypHOl TEKy4eCTH P HEKOTOPOM
YCOBEPIIICHCTBOBAHUHM KOHCTPYKIIMHM XOJOMJIFHOTO arperata MOXeT OBITh HCIOJB30BAaHO
JUIS CHIDKCHHS €r0 SHEpronorpelseHrs. Y COBEPIICHCTBOBAHHUE CBS3aHO C MPUMEHEHHEM
MPOTUBOTOYHOTO WCHAPUTEIs], TCHEPUPYIOIIEr0 HACBHIIEHHBIN Map ¢ TEMIEpPaTypor BBIIIE
KOHEUHOU TeMTepaTyphl OXJIKIAEMOM BOJIbI, U PETEHEPATUBHOTO TETFIOOOMEHHHUKA, B KOTO-
POM >KUJKUHN XJIaJJOareHT TMEePEOXJIaXIaeTCs, OTAaBasi TEIIOTY ra3000pa3HOMY XJIaJI0areHTy
Ha TyTU OT MCIApHUTENsl K KoMITpeccopy. boree Bricokast TemmepaTypa Ha BXO/I€ B KOMIIPEC-
COp yMeHbIIaeT paboTy CKaTHs KOMIIpECCOpa M CHIKAET HEPronoTpebsieHue, cokpalias
OKCIUTYaTaIMOHHBIE PACXOJIBI.

Takum o6paszom, nmpumenenne R407C mosbimaer 3()PEeKTUBHOCTH pabOTHI XOJIO-
JVITBHOW MaIluHbl (YMiiepa) ¥ YMEHBIIIAET BO3JCHCTBHE HA OKPYKAIOIIYIO CPEy, YTO CBSI-
3aHO C COKpAIIICHHEM MOTPEOJICHHSI dIEKTPOIHEPTUU, TTPOU3BOAUMON AIIEKTPOCTAHIIHSIMH,
KOTOpBIE PadOTAIOT Ha HCKOMIaeMOM TOILJIMBE U SIBISIOTCS OCHOBHBIM UCTOYHHKOM BBIOPO-
coB CO0s.
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«TemnoBoe» u o01Iee 3arpsI3HEHUE OKPYKAIOUIEH Cpellbl MOKHO CHU3UTH, MOJIE3HO
UCTIOJB3YsI TEIUIOTY KOHACHCAIMH (hpeoHa B UMIIIEPE JIJIsl HarpeBaHUs BOJbI B TEILIBIN Iie-
pPHOJI TOJ1a, UCIIONB3Ys YMILIEP B PEKUME TEILUIOBOIO HAcOCa JUIsl OTOIUIEHUS 3JaHHi B Iiepe-
XOJHBIN MEPUOJ U MPH OCOOBIX YCIOBHUSAX IKCIUTyaTallMU B XOJIOJHBIN NEPUOJI, IPU 3TOM HE
TOJIbKO AKOHOMHUTCSI TOIUIMBO, HO M YMEHBLIAETCA CYMMapHOE€ BpPEAHOE BO3JCHCTBHE Ha
OKpYy>XaroIyto cpeay. TernoBbie HAcOCh 00JIEe «YUCTHIE» B 3KOJIOIMUYECKOM IUIAHE, YEM Ca-
MbIE COBPEMEHHBIE BBICOKOI()(EKTHBHBIE Ta30BbI€ KOTJBI, TaK KaK TEIUIOBOM HACOC CO
CpeIHUM 3HaueHueM ko3 duurenta npeodpasosanus 3,0 M0 CPaBHEHUIO C KOTJIOM, UMeE-
IOUIUM KO03()PHUIMEHT TOA0BOM MPON3BOAUTENBHOCTH Ha ypoBHE 90% (YpOBEHB Upe3BbIUaii-
HO BBICOKHI U TPYJHOAOCTHKUMBIN), BbiOpaceiBaeT B atMocdepy CO, Ha 40% MeHble,
4YeM KOTEJI TOW e MOIIHOCTH 3a TOT K€ IEepUoJ] BpeMEHU(TIpU CrOpaHuu rasza oopasyercs
22] r Ha | kBT 4ac npou3BeeHHOMN TEIIOThI, IPU MPOU3BOJICTBE AJIEKTPOIHEPTUH, 3aTPa-
4yrBaeMOM Ha paboTy TEIJIOBOro Hacoca, - 460 r Ha 1 kBT uac anexkTposneprun).

MectHoe HeratuBHoe BivsiHue CKB ¢ crcteMoil oxnnax/ieHHs Ha YeJloBEKa MOXKET ObITh
CBSI3aHO C aBapUMHBIMU CUTyallUsIMH, BOSHUKAIOLIIMMH MpU padore cuctembl. Peub uuer oo
yTeUKax XJIaJI0areHTa HEeMOCPEICTBEHHO B MOMEIIECHUE, /1€ YCTAaHOBJIEH KOHIMIMOHEP, BO3-
MOYKHBIX IpH padoTe crumt cucreM, cucteM VRF. OnmacHocTs BO3HHMKAET NpU MOXKape, TaK
KaK XJIaJI0areHThl pa3araroTcsl Mo JICHCTBUEM BBICOKMX TEMIIEPATYp, Pa3BHUBAEMbBIX ILIaMe-
HEM, JIMOO NP MCIOJIb30BAaHUH AIEKTPUUYECKUX HarpeBarenei. [Ipu paznokeHun MoryT Bbljie-
JIATHCSI TOKCUYHBIE U pa3/ipakarolliue COeTUHEHUs, B YACTHOCTH, XJIOPUCTBIM BOAOPOI U PTO-
pucThiii Bogopoa. Camu 1o ceOe XJ1a0areHTbl He OTHEOMACHBI U HE B3PBIBOOIIACHBI, OJTHAKO
MHoTue xianoareHTel [ XDV u I'®Y MoryT cTath TOpHOUYMMHU MPU CMEIIEHUH UX C OOJBIIIM
KOJIMYECTBOM BO3/1yXa NPH JaBJICHUH, TpeBblatomnemM atmocdepnoe. B ciaydae CKB ¢ une-
paMu U (PIHKOMIAMU KOHTYp ILMPKYJIALUUHM (DpeoHa BBIHECEH 3a Mpeliesibl OMELICHU, Te
HAXOMSTCSl JIFO/IM, @ KOHTYP LMPKYJISLMU XJ1aA0OHOCUTENs 3arl0jIHEH Oe3BpeaHbIM U Oe3ormac-
HBIM JUIS YEJIOBEKA BELIECTBOM — BOJIOW MJIM PACTBOPOM IPONMWJIEHIJIUKOJIS, HCIIOJIb30BAHNE
KOTOPOro 0053aTENbHO JJISl «YUCTBIX» MPOU3BOJCTB: (papMaleBTHUECKUX (HPaOpUK, MULIEBBIX
IIPOU3BOJICTB, MIOMEILIEHUH 3/]paBOOXPAHEHUSI.

Ha pucynke 18.1 npencrasnen npumep npumenenust CKB ¢ ynmnepom u gankoiina-
MU KaHaJIbHOTO THUIA Ha CKJIaJaX KOHIUTEPCKUX (haOpuK, rae TpedyeTcs: OXJIaKIeHUE roTo-
BOT'0 MPOJYKTA U MOAECPKaHUE TEMIIEPATyPbl XpaHEHUS Ha 3aJJAHHOM YPOBHE U OTCYTCTBY-
€T He0OXOIMMOCTh B OPIraHM30BAaHHOM MPUTOKE HAPYKHOTO BO3/1yXa.

OnHuM U3 NPUMEPOB CHUXKEHMSI BPEIHOIO BO3JCHCTBHUS HA OKPYKAIOLIYIO CpERy
SBJIAETCA WCIIOJIb30BAHUE YWIIEPAa B PEXKHUME TEIUIOBOIO HACOCA JUISl CYLIKM PA3IMYHBIX
TEXHOJIOTUYECKUX MPOAYKTOB: IPEBECHHBI, OCOOCHHO MUIIEBBIX MPOIYKTOB: pUCA, 3€pHA,
Kosibac U T.1. TpaauMOHHBIE CYIIMIIKHU, UCHOJB3YIOIIUE I MOJ0TpeBa BO3AyXa TEIJIOTY
C)KMIaHUsl TOIUIMBA, 3arpsI3HSIOT OKPYXKAIOUIYIO Cpeay NPOAYKTaAMHM CrOpaHusl TOIUIMBA,
HHEPro3aTpaTHBI, NPOLECC CYIIKH B HUX TPYIHO YIPABISEMBbIA, HE BCEr/Ia BbIIEPKUBAETCS
HEOOXOIUMBIN TeMIepaTypHBIA PEKUM, UTO MPUBOAUT K HU3KOMY Kaue€CTBY MPOAYKIIHH.
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KaHanbHbIn KaHanbHbI
dh3aHKONN haHKOMN

Yunnep ¢ BO3AYLUHLIM
oXnaxneHnem KoHpeHcaTopa
1 OCeBbIM BEHTUNATOPOM

/

HacocHas
CTaHuus

Pucynok 18.1 OxnakieHue Bo3Iyxa B IOMEIICHNH CKJIa/1a TOTOBOM MPOTYKIIMK Ha KOHAUTEPCKOH (hadprKu

Ha pucynke 18.2 mpejicraBiieHa cxeMa HCIOIb30BaHUS YWILIEPA C IIEHTPOOSKHBIM
BEHTWJISITOPOM, pabOTAIOIIET0 B PEKUME TETIOBOIO HACOCA, /IS CYIIKH PUCOBOM KPYIIBI.
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1— xomrmipeccop; 2 — KOH/IGHCATOP; 3 — UCIIAPUTEIIb; 4 — APOCCENMpYIOIee yCTPOHCTBO;

A

5 — 1eHTpOOEKHBIIH BEHTUIISTOP OXJIaXKICHHS KOHACHCATOpa, 6 — KaMepa CyLIKY;
7 — oxyaguTenb; § — Hacoc; 9 — QUIBTp

Pucynok 18.2 Cxema HCTIoB30BaHusI YHIIEpa C BO3IYIITHBIM OXJIK/ICHHEM KOH/ICHCAaTopa
Y [IEHTPOOSKHBIM BEHTUIIITOPOM JIJISI CYIIIKH PUCOBO KPYIIBL:

J1J1s1 IOTy4eHus! pUCOBOM KPYIbI BBICILIETO COpTa OOJBIIOE 3HAYEHUE UMEET TEXHOJIO-
rUsl TocaeyOopoUHOil 00pabOTKK puca-3epHa. PHUCOBYIO Kpyny HEOOXOAMMO MOJCYIIUBAThH
10 15% BrnaxnoctTH 1 oxyaxaars 10 temreparypsl 20°C npu ucxoassix napamerpax: 16,5%
BiaxxkHocTH U Temmneparypa 30-35°C. TemoHacocHas yCTaHOBKA TMO3BOJISIET MOATOTOBUTH
BO3/YX, [10/IaBAEMbIil B CYIIMJIBHYIO KaMepy: OCYIIUTh, TOHU3UB BJIArocoep>KaHue, B MO-
BEPXHOCTHOM BO3TyXOOXJIauTele, CHA0KaeMOM XOJIOJHOM BOJION OT UMiuiepa, U HarpeTh B
KOHZIeHcaTtope uniuiepa. [IpencraBneHHbld NpUHIMI pabOThl TEIUIOBOTO Hacoca Ui OCy-
IICHHUS BO3yXa C MOCIEIYIOIUM €ro MOJ0OTPEBOM MOKET ObITh pean30BaH C UCIOJIb30Ba-
HUEM YHJUIEPOB JIJISL CaMbIX Pa3HbIX POLIECCOB HU3KOTEMIIEPATYPHOM CYIIKH B PAa3JIMYHBIX
OTpacisAX NPOMBIIIJIEHHOCTH.

Meron oCcymKd C KCIOIb30BAaHMEM TEIUIOBOIO HACOCA XOPOILIO 3apEeKOMEHI0BaJl
ce0sl Mpu OCYIIIEHWU BO3AyXa B MOMEMIEHUSX C OOJBIITUMU BIIATOBBIJCICHUSIMH: Oacceii-
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HaX, IMOMEIIECHUSX BOJOIPOBOIHBIX CTAHIUH JUISI IPEIOTBPAICHHUS KOHICHCAIIMHA BJIard
Ha MOBEPXHOCTSIX TPyOOIPOBOJOB, JJI OCYIICHUS BO3JyXa B IMOABAIBHBIX M CKIIAJICKHX
noMenieHusIX. M3BeCTHa peanu3aliys 3TOT0 MPHUHITUIA C ITOMOIIBI0 MaJbIX KOMIAKTHBIX
arperaroB JijIsl HEOOJIBIIMX MOMEIICHHM, a AT OOJBIINX MOMEIICHUH CO 3HAYUTEITbHBIMU
BJIArOBBIICIICHUSIMY JUTS PEIICHUS 3TOH K€ 3aJa4d MOXKET OBITh MCITOJIb30BaH YHILIEp, pa-
OoTaromuii B peKUME TETIOBOTO Hacoca.

Ha puc. 18.3 npencraiena cxema HCIONIB30BaHUS YAJUIEPA C BOJASHBIM OXJIAXKICHU-
€M KOHJICHCATOpa WM YWIIepa ¢ BO3AYIIHBIM OXJKICHUEM M OCEBBIM BEHTHIIATOPOM M
JIOTIOJTHUTEIILHBIM BOJISIHBIM KOXYXOTPYOHBIM KOHJICHCATOPOM JUISl OCYIIIKH BO3/yXa B I10-
MCIICHUN TIaBaTeIbHOTO OacceiiHa YacTh TEIJIOTHI KOHJCHCAIMU (PPEOHA MOXKET OBITh
UCIIOJIb30BaHa I HarpeBaHMs BOJIbI B OacceitHe. [IpuMeHeHne OCYIIKH PUTOYHOTO BO3-
Jyxa B KOMOHMHAIIUU C pereHepaIiieid CKPhITON TEIIOThl KOH/ICHCAIMU BJIaTd B yJAJIIEMOM
u3 OacceliHa BO3yX€ TMO3BOJISICT 3HAYUTEIHEHO YMEHBIIUTH BO3AyXOO0OMEH B TIOMEIICHUU
OacceifHa, a Take PacxoJbl TCIUIOTHI HAa €ro HarpeBaHWE B 3MMHEE BPEMs, TEM CaMbIM
CHHU3UTh SHEPrornoTpeOJIeHuEe, COKOHOMHUTH TOIUIMBO, YMEHBIIUTH BPEIHOC BIHUSHHE Ha

OKPYXAIOIIYIO CPELy.

BOOAHON
TENNOOBMEHHUK
Ans Noaorpesa soAk!

" IR=S
rMapoMoaynb 4yunnep C BOASHbIM
B oxnaxaeHuem
LeHTpanbHbIA

1 KoHAeHcaTopa r
KOHAMLMOHED rMaPOMOaynb

Pucynok 18.3 Cxema ucrons30BaHus YHINIEPa C BOASHBIM OXJIKICHHEM KOHICHCATOPA TS OCYIIIKH BO3TyXa
B TIOMEIICHNH T11aBaTeNIbHOTO Oacceiina
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