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1. 3akpenuieHne TeoOpeTUIECKUX 3HAHUM, TOJIyYEHHBIX [10 MaTepHajiaM JEKIUI U yueo-

esn 1 3a1a494 NPAKTHYECKUX 3aHATHI

HOU JIUTEPATYPHL.

2. IIpakTrueckoe 03HAaKOMJIEHHE C JEHCTBYIOIIMMH BUJIAMU HH>KEHEPHBIX CUCTEM 00-

IICCTBECHHBIX 3JaHUH.

3. OBH&I[GHI/IG MCTOAaMU paC‘{éTOB TCXHUKO-IKCILTYaTalMOHHBIX ToKa3aTreneu pa6OTBI

CUCTEM U 000pYJOBaHUS U UX SIKOHOMUYECKON 2(PHEKTUBHOCTH.

4. YMeHue 1aTh aHATMTUHYECKYIO OIIEHKY KOHCTPYKTUBHBIX U SKCILTyaTallMOHHBIX J10-
CTOMHCTB Y HEJIOCTATKOB JICUCTBYIOIINX WIIN 33JJaHHBIX CHCTEM U 000pYOBaHMS HA OCHOBE
PE3yJIbTaTOB PabOTHI U ClIETaTh BHIBOJI O 11€1€C000pa3HOCTH U 3(PPEKTUBHOCTH UCTIONB30Ba-

HUs JaHHBIX BUJOB CUCTCEM U 060py,HOBaHI/I$I.

Conep:xaHne NPaKTHYECKUX 3aHATHIA

Ounas popma o0ydeHus

I‘E‘i Tembl NIPaKTHYECKUX 3aHATHI
1 cemecmp
1 Kunble 31aHug ¥ OMeLIEHUs. 31aHUS aJMUHUCTPATUBHBIX YUPEXKICHUN, TPOEKTHBIX U
HAy4YHO-HCCIIEN0BATENbCKUX OpraHU3aLHil.
2 OO61ecTBeHHbIE 3/1aHKA. BeriomoraTenbHble 34aHNs U TOMEIIEHUS TPOMBIIITICHHBIX Mpe-
HPUATHUH.
3 [lenTpanpHble KOHAMIHOHEPHL. KOHIUIIMOHEPHI CIUIUT-CUCTEM.
4 KaHanpHble KOHAMIMOHEPHI M KOHIUIIMOHEPHI CIVIUT-CUCTEM C IPUTOYHON BEHTHIISLIUEH.
5 ITpeu3uOHHBIE KOHIUIIMOHEPBI.
6 CKB B knaccubix koMHartax mkosi. CKB nomenenuii niaBaTenbHbIX 0acCeHOB.
7 CKB ni1s nomenieHnii ucKyccTBeHHbIX kaTkoB. CKB 117151 onepaliuoHHBIX M peaHUMaluu B
00JIbHUIIAX.
8 OO61ue Moaxo/bl K HOBBIIIEHUIO SHEPreTHUECKON AP (HEKTUBHOCTH U CAHUTAPHO-TUTHEHH-
YECKUX KaueCTB CUCTEM KOHJIUIIMOHUPOBAHMSL.
9 IIpenmyniecTBa MECTHO-LIEHTPAIbHBIX CHUCTEM IO CPAaBHEHHUIO C TPAaJUIMOHHBIMM II€H-
tpanbHbiMu CKB.
10 | Cucrempl KOHIMIIMOHMPOBAHUS BO3MyXa s «4uCTHIX» momemeHuii. CKB B mexax
PEANPHUATHI TEKCTUIBHONW TPOMBIIIIIEHHOCTH.
11 | IloBerimenue »sHepreruueckoir 3¢dpdexrnBHocTn CKB Meromamu BOCCTaHOBUTEIHLHOU
BEHTWIALIU
12 | Cucrempl KOHIMIMOHUPOBAHUS BO3/lyXa C YHJUIEpaMU U (paHKOHIaMu.




3aounas ¢popma oOyueHust

13?1 TeMbl NpakTUYECKUX 3aHATHI
1 cemecmp
1 JKunple 31aHMs M OMEIIEHUA. 31aHus aAMUHUCTPATUBHBIX YUPEXKICHUW, MPOEKTHBIX U
HAaYYHO-UCCIIEIOBATEIIbCKUX OPraHU3aIUN.
2 OO61ecTBeHHbIE 3/1aHUA. BeromoraTenbHble 34aHNUs U TOMEIIECHUS TPOMBIIIITICHHBIX Mpe-
MPUSATHUN.
3 I{eHTpanbHble KOHIUIUOHEPHL. KOHIUIIMOHEPHI CILUTUT-CUCTEM.

OT14éT 0 mpoaeIaHHOK padoTe

Otuér 0 nmpoaenaHHoM pabote opopmiIsieTcss THAMBUAYATBHO KaXIbIM CTYJICHTOM B
TETpaJii B CIEAYIOLIEH MOCIeJ0BaTEIbHOCTH:

Haumenoeanue pabomo.

Ienv évinonnaemoii pabomeot.

Hcxoonvle oannsle k paboTe pacu€THOTO XapakTepa.

Pacuémmnan wacms 1y NpUHIMIIAATBHBIE CXEMbI CUCTEM WIIM 000py10BaHUs (M300-
paXXarOTCs OT PyKU PYUYKOM MJIM KapaHJalIoM) C OIPENEIEHUEM HEKOTOPBIX UX XapaKTepu-
CTHK.

Bw1600 110 pesynbrataM paboThI.

Kaxxnas BeinosiHeHHas 1 oopmiieHHas padoTa 3aBepluaeTcs €€ yCTHOM 3allluTo!, Ha
KOTOPOM CTYAEHT JOJIKEH MPOSBUTH 3HAHUS MO COOTBETCTBYIOUIEMY TEOPETUYECKOMY U
PAKTUYECKOMY pa3iesly U3ydyaeMo AUCIUIUIMHBI U MOTYYUTh 3a4€T M0 TaHHOM pabore.



Ilpaxkmuueckoe 3anamue Nel

1.1 JKwunble 31aHUS U TIOMENIEHUS.
1.2 3panusi aIMHUHUCTPATUBHBIX YUPEKICHUU, MPOCKTHBIX M HAyYHO-UCCIIEIOBa-
TEJIbCKUX OpraHu3aIui.

1.1 7Kuable 37aHUA ¥ OMeILeHU A

B KuibIxX 31aHUSAX, IPOEKTUPYEMBIX B JHOOBIX KIMMAaTUYECKUX paOHax, TOMyCKa-
€TCsl YCTaHOBKA MH/IMBU1YyaJIbHBIX (ABTOHOMHBIX ) KOHAULIMOHEPOB CILUTUT-CUCTEM IIPHU KO-
HOMHYECKOM 0OOCHOBAaHMHU WJIM TIO JKEJIAHUIO 3aKa3uuKa, IPU ATOM IIYMOBBIE XapaKTepH-
CTUKU KOHJIMLIMOHEPA JIOJKHBI COOTBETCTBOBATH TpeboBaHusim CII.

B sxunbIx 3maHusx, pacnonoxkeHHsix B VA kiinmaTnyeckoM paioHe, peKOMEH Ty eTCs
yCTaHaBJINBATh UHAUBUAYaJIbHbIE KOHIUIIMOHEPHI WK (KaK aJbTePHATHBA) B KYXHSX U KU-
JBIX KOMHATax CJEAYeT MPeIyCMaTpUBaTh BO3MOKHOCTh YCTAHOBKH KOHIUIIMOHEPOB-I0-
BOAYUKOB ((haHKOMIIOB) C IENbIO MOAAECPKAHUS TEMIIEpaTypbl BHYyTPEHHET0 BO3/1yXa B OIl-
TUMAJIbHBIX TIapamMeTpax.

Komdopraoe KB npumeHseTcss B COOTBETCTBUHU C KIIMMAaTHYECKUM paiOHHUPOBAHUEM
TEPPUTOPUH CTPAHBI, KPUTEPUEM KOTOPOTO SBJISAETCS MPOAOKUTEIBHOCTh HEOIArOnmpHsIT-
HBIX KJIMMAaTUYECKUX ycaoBUH. CUCTEMY KOHIULMOHUPOBAHUS BO3yXa HEOOXOIUMO BbI-
OMpaTh C yUETOM BHEIIHUX KIMMATUYECKUX YCIOBUN: TEMIIEPATYPhI U BIIAXKHOCTH BO3/1yXa,
3arpsiI3HEHHOCTU aTMOC(EPBI, YPOBHS IIyMa, KOHTHHEHTAIbHOCTH KJIMMata (BEJIMYHHBI CY-
TOYHOM aMIUTUTYAbl TEMIIEPATyphl BO3/lyXa), a TAKKE TUIA 3/1aHUM, peKUMa ero KCIuTya-
Tauuu (Bpems npeObIBaHus Jt0Jiei), TpedyemMoro ypoBHs koMdopTa.

B XuibIx 37aHUSIX HCKYCCTBEHHOE OXJIAXK/IEHUE PEKOMEHIyeTCsl yCTpauBaTh B MECT-
HOCTSIX, TJI€ MIEPUOJI XKapKuX JHEH (co cpeaHecyTouHou temrepaTypoit 20 °C u BbIle) B
roJly He MEHEE JIByX MECSIEB.

Bo BcTpoeHHBIX B JKHIIbIE 37]aHUSI OOLIECTBEHHBIX MTOMENICHUSAX MPeTyCcMaTpUBAECTCs
KOHJIULIIMOHMPOBAHUE, BEHTWISIUSA U OTOIUieHHe. KOHAMIMOHMPOBAHWE W BEHTWIALIUS
BCTPAaUBAEMbIX OOBEKTOB JOKHBI ObITh aBBTOHOMHBIMH. BBITS)KHYI0 BEHTUIISIIIUIO TOMeETLe-
HUH, pa3MeIIaeMbpIXx B rabapuTax OJHOW KBAPTUPBI, — HOTAPUAIBHBIX KOHTOD, FOpUIUYC-
CKHX KOHCYJbTAIMi, JETCKUX KOMHAT, KOHTOP >KWJIMIIHO-3KCIUTYyaTallMOHHBIX OpraHu3a-
Ui, cOepOaHKOB, KHOCKOB COIO3IIEYaTH U JIPYTUX BCTPOCHHBIX MOMEIICHHM, TJI€ OTCYT-
CTBYIOT MT0’KapOB3PHIBOOINIACHBIE BELIECTBA U BPEAHBIE BBIJEICHHS HE MPEBBIIIAIOT HOPMHU-
PYEMBIX 3HaYEHUH, T0ITyCKAETCs MPUCOEIUHATD K OOIIEH BHITSKHON CUCTEME JKUJIOTO 3/1a-
HUSL.

B roctunuinax, pasMmemiaeMbix B JIFOOOM KIMMAaTUYECKOM paiioHE, PEKOMEH]YyEeTCs
peaycMaTpuBaTh KOHIUIIMOHUPOBAHUE BO3/lyXa B HOMEpax, 00€IeHHbIX 3a1aX U B IPOU3-
BOJICTBEHHBIX MOMEIICHUSIX MPEANPUITHI OOIIECTBEHHOTO MUTAHUS MPU 3HAUYUTEITHHBIX
TETJIOBBIJICTICHUSX, & TAK)KE MPUTOYHO-BBITSKHYIO BEHTUJISLIUIO B OCTAJIbHBIX CITYKEOHBIX
NOMEILECHHUSIX.

B kumbIX 31aHUSX C BBITSDKHOM BEHTWIISILIMEH C €CTECTBEHHBIM MOOYKJIEHUEM KOM-
NEHCALUIO YAAISIEMOro BO3AyXa IPeIyCMaTPUBAIOT KaK 3a CUET €CTECTBEHHOIO IMOCTYILIE-
HUSl HApY’KHOTO BO31lyXa, TaK U 3a CYET NEPETEKAHUS BO3/lyXa U3 APYTHX MOMEIICHH.



[Tomernienus, UMEIOIME OKHA, OJKHBI OBbITh OOECIIEYEHBI TPOBETPUBAHUEM YEpPE3
bpamyru, GOPTOUKHU WIH IPyTUE YCTPOICTBRA.

B 31anusix, npoeKTUpyeMbIX i KiinMaTuyeckux paiionoB kareropud |1 u 1V, kBap-
TUPBI JOJKHBI OBITh 00ECTICUeHBI CKBO3HBIM MJIM YTJIOBBIM ITPOBETPHUBAHHUEM; IOITYyCKACTCS
TaK)XK€ BEPTUKAJIbHOE (UEPE3 IAXThl) IPOBETPUBAHUE. B CEKIIMOHHBIX JIOMax, IPOEKTUPYeE-
MbIx 1 |l kiuMmaTudyeckoro paioHa, A0MyCcKaeTcs MPOBETPUBAHUE OJITHOCTOPOHHE PaCIo-
JIOKEHHBIX OJHO- ¥ JBYXKOMHATHBIX KBAPTUP YEPE3 JECTHUUHYIO KIETKY WU APYTHUE BHE-
KBapTUPHBIE MPOBETPUBAEMbIe NomelleHus. [Ipr 3ToM Takux KBapTHp Ha ITAXKE JTOJKHO
ObITh HEe OoJsiee ABYX. B moMax KOpuIOpHOTO TUIA AOMYCKAeTCsS NMPOBETPUBAHUE OJHO- U
JIBYXKOMHATHBIX KBApTUP Yepe3 o0IIue KOPUAOPHI IJTMHON He Oosiee 24 M, UMEIOIITUE TIPsi-
MO€E ECTECTBEHHOE OCBEUIEHNE U CKBO3HOE WJIH YIJIOBOE IPOBETPHUBAHUE.

BrITSDKHYI0 BEHTWIALIMIO KUJIBIX KOMHAT BO BCEX KBapTUpPaxX CIEAYET MPeyCcMaTpu-
BaTh Yepe3 BHITSHKHBIC KaHAIIBI KyXOHb, YOOPHBIX, BAHHBIX (AYLIEBBIX) U CYIIUIBHBIX IITKA-
¢doB. B kBapTupax B 4eThIpe KOMHATHI U OoJiee 0€3 CKBO3HOT'O WJIM YIJIOBOI'O MPOBETPUBA-
HUSl JOJKHA OBITh 3apPOEKTUPOBAHA E€CTECTBEHHAS BBITSKHAS BEHTHIIALMS HETMOCpe-
CTBEHHO U3 KWJIBIX KOMHAT, HE CMEXXHBIX C CAHUTAPHBIMU Y3JIaMU U KyXHSIMU. BeHTusu-
OHHBIC KaHAJIbI U3 TOMEMICHUI KyXOHb, YOOPHBIX, BAHHBIX (JIYIIEBBIX ), KJIQJT0BBIX IS IPO-
JYKTOB HE JIOMYCKAeTCs O0bEAUHSITH C BEHTUISIIMOHHBIMY KaHAIAMH U3 TIOMEIIEHUN aBTO-
HOMHBIX KOTEJIbHBIX, TapaKeH, a TaK)Ke MOMEIICHUH, OOpaIlleHHbIX Ha pa3JinuHble (hacaibl.

IIpn NpOEKTUPOBAHUM CHUCTEM BEHTWIALMUA KyXOHb W CAHUTAPHBIX Y3J0B MOYKHO
00BEUHATH: TOPU3OHTAIbHBINA BEHTUISILTUOHHBIN KaHAJ U3 BAaHHOM WU Ty1IeBou (0e3 yHU-
Ta3a) ¢ BEHTWISILIUOHHBIM KaHAJIOM U3 KYXHU TOM K€ KBapTUPbHI; BEHTUJISIIUOHHbBIC KaHAJIbI
u3 yOOpHOM, BAHHOM (JIyIIE€BOI) M CYIIUIBHOTO IIKada TON *e KBAPTUPbI; BEPTUKAIbHbIC
BEHTWISIIITUOHHBIE KaHAJIBI U3 KYXOHb, XO3SUCTBEHHBIX MOMEIICHUN, YOOPHBIX, BAHHBIX U
CYHIWJIBHBIX MKa(OB B OOUTNI BEHTWISIIMOHHBIN KaHall. Takoe 00beMHEHUE IOy CKAeTCs
IIPU YCJIOBUU, YTO PACCTOSIHUE MO BBICOTE MEXK1Y MPUCOEINHAEMbBIMA MECTHBIMH KaHAJIaMU
COCTaBJISIET HE MEHEE 2 M.

MecTHbIE KaHAIIBI, IPUCOCAUHSIEMbIE K O0IeMy KaHally, TOJDKHBI OBITh 000pyI0-
BAHBI JKATKO3UWHBIMU PELIETKAMH, JIOITYCKAIOIIUMHU MOHTAXKHYIO PETYJIUPOBKY.

B xyXHsIX KBapTHP, pACIIOJIOKEHHBIX B IByX BEPXHUX 3TAKaX U HE 000PYIOBaHHBIX
ra30BbIMH BOJOHAIPEBATEISIMH, JIOITYCKAETCS YCTPOMCTBO MEXAaHUYECKOW BEHTHIISILIUH.

BenTunsuuio u npoBETPUBAHUE 3aKPBITHIX JIECCTHUYHBIX KJIETOK ClIeIyeT o0ecreuu-
BaTh YCTPOMCTBOM BEHTWIAIIMOHHBIX IIaXT, OTKPHIBAIOIINXCS OKOH, (hpaMyr u (popTOUEK.
[IpoBeTprBaHUE JECTHUYHBIX KJIETOK 0€3 OKOH CJIEAYET OCYIIECTBISAThH Y€PE3 BHITSKHbBIC
KaHaJbl ¥ IIaXTHI.

JI7d momeleHnuii ¢ HOpMUPYEMOM BBITSKKOW KOMIIEHCALMIO YIAISIEMOTO BO3yXa
CIEAYET MPEeayCMaTPUBATh KaK 3a CYET MOCTYIUIEHUS! HAPYKHOTO BO3/lyXa, TAK U 3a CUET
€ro NepeTeKaHus U3 APYrux MOMEIICHUN TaHHON KBApTUPHL.

B 31aHUsX € TEIUIBIM Y€pIaKOM yIaJICHHE BO3/lyXa U3 UepJaKa CleayeT MpeycMar-
pUBaTh Ye€pe3 OJIHY BBITSHKHYIO IIAXTY HA KaXKAYHO CEKIUIO JIOMa C BBICOTOM IIaXThl HE Me-
Hee 4,5 M OT epEeKPhITUS HAJl TOCIETHUM STaKOM.

B knmmMatnueckux paifoHax ¢ TeMrepaTypoil HanOoee X0J0IHON MATHIHEBKHA HUKE
munyc 40 °C xumble 31aHUsT BBICOTOM TPHU dTaxka U 00Jjiee peKOMEHAYeTCsl 000pyA0BaTh
MPUTOYHOM BEHTWIALMEN C MOJOTPEBOM HAPYKHOT'O BO3/1yXa.



BBITSOKHYIO BEHTWIISILIMIO U3 CIIAJIbHBIX KOMHAT CAHATOPUEB U YUPEKACHUN OTAbIXA
clIelyeT IpeycMaTpuBaTh, Kak IIPaBUiIo, C €CTECTBEHHBIM OOy X 1eHueM, a uist |V kinma-
TUYECKOTO palioHa B JKUJIbIX KOMHATAX YUYPEKICHUN OT/AbIXa, PEKOMEHIYETCS MpeayCcmar-
pPUBaTh BBITSKHYIO BEHTHISILIUIO C MEXaHUYECKUM OOy KICHUEM.

VY nasneHne Bo31yXa U3 JKUJIbIX KOMHAT 1 HOMEPOB, UMEIOIINX CAHUTAPHBIE y3JIbl, CJIE-
IyeT MPEeAyCMaTPUBATh YEPE3 CAHUTAPHBIE Y3JIbL.

IIpy npuMeHEeHNN KaHAIbHOU TPUTOYHON BEHTWIISIMY, COBMELIEHHOM C BO3AYIIHBIM
OTOIUIEHUEM, ITPETyCMaTPUBAETCA 01a4a BO3/IyXa B )KUJIbI€ IOMEIIEHHS TOCTOSHHO I10 Ka-
HaJlaM BO3yIIHOTO OTOIIJICHMS.

PekomeHnyeMble MUHUMAJIbHBIE PAa3MEphl KATIO3UMHBIX PEIIETOK: B KYXHSIX OJIHO-,
JBYX- M TPEXKOMHATHBIX KBAPTUP 0€3 BBITSKHBIX BEHTUIATOPOB — 20 X 25 cM; B yOOpHBIX
U BaHHBIX KOMHaTax — 15 x 20 cM. B kxuibIX KOMHaTax U CAHUTAPHBIX y3J1ax MpeaycMar-
PHUBAIOTCS PETYJIUPYEMBIE BBITSKHbBIC PEHIETKU. B KyXHSAX — HENOABMKHBIE.

1.2 3IlaHI/IH AIMHUHUCTPATUBHBIX yqpemeﬂnifl, IMPOEKTHLIX 1 HAYYHO-UCCJIECA0BA-
TCJIBbCKHUX opranmaunﬁ

B nomeneHusIx aAMUHUCTPATUBHBIX YUPEKICHUN U MPOEKTHBIX OpraHu3alui, pac-
NoJIOXKEeHHBIX B |V kmmmaTnueckoM paiioHe, HE00X0AUMO TTOAICPIKUBAThH ONITUMAJIbHBIC T1a-
paMeTphl BO3AYILIHOW Cpe/bl, MPOCKTUPYS KOHIUIIMOHUPOBAHUE BO3ayXa. B npyrux kim-
MaTUYECKUX parioHax KOM(OPTHOE KOHIUIIMOHUPOBAHKUE BO3AyXa IMIPOCKTUPYETCS 1O IKe-
JaHUIO 3aKa3urKa WK MPU TEXHUKO-3KOHOMUYECKOM 00OCHOBAHUHU.

B 31aHusX aIMMHUCTPATUBHBIX YUPEKACHUN U MPOEKTHBIX OpraHU3aIuil, re HEBO3-
MOKHO YCTAHOBUTH KOHAUIIMOHEPHI MO TEXHUYECKUM HIIM TEXHUKO-9KOHOMUYECKUM (haK-
TOpam, IPUMEHSAETCS MEXaHNYEeCKasi IPUTOYHO-BBITSHKHAS BEHTUIISIIUL.

Jlns koH(epeHI-3a10B, MOMEIISHUH OOIECTBEHHOTO NMUTAHUSA W ITOMCEIISHUM KH-
HOAIapaTHOr0 KOMILJIEKCA CIEAYET IMPEeAyCMaTPUBATh CAMOCTOSITEIbHBIE CUCTEMBI KOH/IH-
IUOHUPOBAHUSI UJIM TPUTOYHOU BEHTWISIIIUU C MEXaHUYECKUM MO0y AeHUuEeM. J{Jist ocTab-
HBIX TOMEILICHUH MTPOEKTUPYETCS €ANHAS CUCTEMA TPUTOYHOW BEHTWISIIIAH.

[TogaBath MPUTOUHBIA BO3TyX HEOOXOAUMO HEMOCPEIACTBEHHO B KOH(EpEHII-3abl,
00e/IeHHBIC 3aJIbl, KyXHH, BECTUOIOJIU, & TAK)KE B APYTUe MOMEIIECHUS BCIIOMOTaTeIbHOTO U
00CITyKUBAIOIIEr0 Ha3HAYEHUS.

VY nanenue Bo3ayxa CaMOCTOSITENIbHBIMU BBITS)KHBIMU CHCTEMAMU BEHTWISIIUU C ME-
XaHUYECKUM TOOYKJICHUEM CIIEAYeT MpeayCMaTpUBaTh JIJIsl CASAYIOMIUX TPYII MOMEIIle-
HUM: CAHUTAPHBIX Y3JI0B U KyPUTEIbHBIX; MPOSKTHBIX 3aJI0B U CIIY>KEOHBIX MTOMEIICHUH, Ka-
OMHETOB IIOMABI0 35 M2 1 60JIee; XOIIOB ¥ KOPH0POB; MOMEIIEHHI IpeIPUATHI 00mIe-
CTBEHHOT'0 TUTaHUSI; aKKYMYJISITOPHBIX; KHHOIIPOEKIIMOHHBIX, a TAK)KE OT BBITSYKHBIX IIIKa-
¢doB u ykpeITHiA. J{711 KOH(DEPEHII-3aJI0B ¥ 3aJI0B COBEIIAHUN PEKOMEHYEeTCS POSKTHUPO-
BaTh CUCTEMBI BBITS)KHOW BEHTHISIIUU C €CTECTBEHHBIM MO0YXICHUEM.

VY 1ansarh BO3AyX U3 CIIyKeOHBIX MOMENIEHHH U KaOMHETOB IUIOMAALI0 MeHee 35 M2
CJIEAYET 3a CUET MepeTeKaHus BO3AyXa B KOPUJIOP, & U3 CIY>KEOHBIX KOMHAT U KAOMHETOB
mIomansko 35 M? 1 6ojee — HEMOCPEACTBEHHO U3 TOMEIEHUIA.

Bo3ayxo00MeH B MOMEIICHUSX MPOEKTHBIX 3aJI0B, CIYKEOHBIX TOMEIIEHUSIX U KaOu-
HETAaxX CIEIyET, KaK MPaBUIIO, OPTAHU30BBIBATH MO CXEME «CBEPXY — BHU3» UJIU «CBEPXY —



BBEPX», & B KOH(PEPEHI[-3aJ1aX «CBEPXY — BHU3 — BBEPX»; JAOIMYCKAIOTCS U APYTHE CXEMbI
BO3/lyX000OMEHA MPU COOTBETCTBYIOIIEM OOOCHOBAHUH.

BBITSOKHYI0 BEHTHISIITUIO C €CTECTBEHHBIM MOOYKIEHUEM JIOIyCKaeTCs peaycMar-
pHUBaTh B IOMELICHUSX 34aHUN BBICOTOM OJMH-TPH ATAKA C KOJIMYECTBOM COTPYAHHUKOB M€-
Hee 300 yen. Penupkymsiuus Bo3ayXa IPUMEHSIETCS B IOMEIIEHUSX, JIJ11 KOTOPBIX BO3IyXO0-
0OMEH OMpeNIeNAeTCs] paCU€TOM M3 YCIOBUM acCCUMUISIIUUA (PACTBOPEHUS) TEILJIOBIArON3-
OBITKOB. B MpOEKTHBIX 3a1aX, CIIy)KEOHBIX TOMENICHHIX U KabnHeTax, KOH(pEpeHII-3aaxX U
3aJ1aX COBEIIAHUM, B 3JaHUSAX MPOCKTHBIX U KOHCTPYKTOPCKUX OpraHU3alluil cienyer odec-
MIEYMUBATh ONTUMAJIbHBIE YCIOBUS BO3AYLIHOW cpenbl. [Ipu mpoeKTUpOBaHUM CUCTEM KOH-
JTUIIMOHUPOBAHMS BO3/yXa B KOH(EpEeHII-3a1axX U 3ajlaXx COBEUIAaHUM YCTPauBarOTCS OJHO-
KaHAJIbHBIE CUCTEMBI C PELUPKYJIAIMEH BO3/IyXa; B IPOCKTHBIX 3a1aX, CIy>KEOHBIX MOMe-
HMICHUSIX ¥ KaOWHETaX — OJHOKaHAJIbHbIE, COBMEIIEHHBIE C OTOIJIEHUEM (MJIM OXJIax7e-
HUEM) CUCTEMBbI C MECTHBIMU JI0BOTYMKaMU ((haHKOWUIaMu).

Jls maboparopubix noMemnenniit HUM ectecTBEHHBIX M TEXHUYECKHX HAYK HE00XO-
JUMO TMPOEKTUPOBATH MPUTOYHO-BBITSXKHYIO BEHTHIIALMIO C MEXAaHUYECKUM MO0y KICHUEM
WIM KOHJIUIMOHUPOBAHUE BO3/lyXa, MPEIyCMaTpUBasi MIPU HEOOXOAMMOCTH MOJIOTPEB WU
OXJIQXKJACHUE, OUUCTKY U YBIAXKHEHUE Bo3AyXa. [Ipy MpoeKTUpOBAHUM BEHTHIISIIUU TEMIIE-
paTypy, OTHOCUTEIbHYIO BIQXKHOCTh U CKOPOCTh JIBH>KEHUS BO3yXa B TOMENIEHUAX J1a00-
paTopuii cieyeT NPUHUMATh KaK JIJIsi TPOU3BOICTBEHHBIX TOMEIIEHUM, paOOTHI B KOTOPBIX
OTHOCSITCSI K KATETOPUH JIETKUX, a TAKXKe MO TEXHOJIOTMYeCKUM TpeboBaHusaM. B nomerie-
HUSX, TJI€ TPOU3BOJATCS PabOThI C BPEAHBIMHU BEIIECTBAMH BCEX KJIACCOB OMACHOCTH WUJIU
MPOUCXOAUT BBIJICTICHUE TOPIOYMX MTAPOB U Fa30B, HE JOMYCKACTCS PEUUPKYIISALNS BO3TyXa.
B nomenenusix 1abopaTopuii JOJKHBI OBITh MPETYCMOTPEHBI OTKPBIBAIOIIUECS YACTH OKOH
Y CUCTEMBI €CTECTBEHHOM BEHTHJISIIUU VIS YIaJIeHUsI BO3/yXa U3 MOMEIIICHUI B Hepabouee
Bpemsi. O0beM BO3AyXa, YIAIIEMOT0 Yepe3 BHITSXKHOM IKad, CieayeT onpeeisaTh B 3aBH-
CUMOCTH OT CKOPOCTHU JIBMYKEHHUS BO3/lyXa B paCUETHOM Mpoeme mkada.

[Ipu opranuzaiuu nojjayv NPUTOYHOTO BO3/IyXa HEMMOCPEACTBEHHO B IOMEIICHUE JIa-
O0oparopuu ciaeayeT mogaBath 90% o6beMa Bo3yXa, yAaasIeMOro MECTHBIMH BBITSKHBIMU
CHUCTEMaMH, a B KOPUIOP M XOJI — OCTajbHOE KoaudecTBe) Bo3ayxa (10%); mpu sTom B
XOJITaX 3JaHUi JTA0OpATOPHUA XUMHUYECKOTO MPOQUIIsI, MPUMBIKAIOMINX K JIECTHUYHBIM
KJIETKAaM WJIU IIIaxTaM JHUQPTOB, TOJDKEH OBITh oOecreueH He MeHee ueM 2(0-KpaTHbIi 0OMeH
BO3/lyXa; 00bEM XOJIJIOB ClIeAyeT NPMHUMATh B PACUETe MUHUMAIBLHBIM U He Gonee 130 M°,

CucreMbl KOHIMIIMOHUPOBAHUS BO3AYyXa, NPUTOYHOMW BEHTWISIUM W BO3IYyLIHOTO
OTOIUICHHUSI, OOCTYKUBAIOIINE MIOMEIICHUS C MPOU3BOJICTBAMHU (TIpOlIecCaMu) KaTeropuii 4,
b v E, 10JXKHBI MPOEKTUPOBATHCS OTJICIBHBIMU ISl TPYIII MOMENIEHUHN KaXKI0M U3 yKa3aH-
HBbIX KaTeropuil. CUCTEMBI BBITSKHON BEHTUJISALIMH, OOCTY>KUBAIOIINE TOMEIICHHS C MPO-
W3BOJICTBAMH (TIpolieccamMu ) kateropuit A, b u E, 1OJKHBI MPOEKTUPOBATHCS TAKXKE OT/IEITb-
HBIMU JUIs1 KaXKJIOTO TOMEILICHHUS.

CucreMy BBITSXKHON BEHTWISAIIMU TIOMEIIICHU JIa00paTOpHil ¢ MPOU3BOJACTBAMU Ka-
teropuu B (B TOM uncie momenieHuii, mpeaHa3HauYeHHbIX JIsl paboThl CO B3PBIBOMOXKAPO-
OTACHBIMU BEIECTBAMH), O0OPYAOBAHHBIX BBITSDKHBIMU TIKa(amu, CIeAyeT MPOEKTUPO-
BaTh:

¢ JICIICHTPAJIM30BAHHOM OT BBITSIKHBIX IIKA(OB C MHIUBUIYAJTbHBIM BO31YXOBO-
JIOM U BEHTWISITOPOM IS KaKJI0TO TTOMEIIICHUS;



¢ [CHTPAJIU30BAHHOM, IIPU KOTOPOMU BBITSKHBIE BO3yXOBOJBI OT Ka)JOro OT-
JIEBHOTO JIA0OPATOPHOTO TIOMEIIEHUS O0BEANHSIIOTCS B COOPHBIN BEPTUKATIBHBIN KOJUICK-
TOP, Pa3MEILIAEMBbIH 3a IIPEeIaMU 30aHUsl, WJIX TOPU30HTAIBHBIN, pa3MEIaeMblid HA TEXHHU-
YECKOM 3TaXKE B [IOMELIEHUU JJI1 000PYI0BAHUS BBITSKHBIX CHCTEM.

JU1sg nomeneHuii 1abopaTopuil ¢ NPOU3BOICTBAMH KaTErOpHH B BO3MOKHO IPOEKTHU-
pOBaHME OOIIUX MPUTOYHBIX KOJTIEKTOPOB. OObeMHEHNE TOTAXKHBIX OTBETBICHUI BO3/TY-
XOBOJIOB MJIM MO3TAKHBIX KOJUIEKTOPOB JOIYCKAETCsS HE 0ojiee 4eM IS IEBSITH ATaxei.
[Ipu 5TOM HEOOXOAMMO yCTaHABIMBATH CAMO3aKPbIBAIOIIMECS OOpaTHbIE KJIAllaHbl Ha KaX-
JIOM MTO3TaKHOM OTBETBJICHUH WJIU MOATAKHOM KOJUIEKTOPE, 00CITYKUBAIOIIEM I'PYIIIbI MTO-
MelleHui o0mel mromaasio He 6osee 300 Mm% B noMemennu 1abopaTopuu MECTHEIE OT-
COCBHI M 00I1IE0OMEHHYIO BBITSDKKY MOKHO OOBEIUHSATH B OJIHY BBITSKHYIO cUcTeMy. Bo3-
JyXOBOJIbl MECTHBIX OTCOCOB M 0OIIIEOOMEHHOM BBITSKKHU MOTYT OBITh 0ObETUHEHBI B TO-
MEIIIEHUH JTabOpaTOPUU WM B IOMELIEHUH BEHTUISIIUOHHOTO 000pynoBaHus. B cucremax
BBITSDKHOW BEHTHJISIIUU JTA0OpATOPU MPU YJAJICHUH BO3IYITHOW CMECH C XUMUYECKH aK-
TUBHBIMU Ia3aMu CIIEyET IPUMEHATH BO3LyXOBOIbI U3 KOPPO3ZUOHHOCTOMKUX MAaTEPUAIIOB.

Ilpakmuueckoe 3anamue No2

2.1 O0miecTBEHHBIE 30aHUS
2.2 BciomorarenbHbIe 3IaHUS U TTIOMEIIEHUS IPOMBIITIICHHBIX MPEPUSTHIA
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2.1 O0uecTBeHHbIE 31aHNUS
Jlemckue dowkobHbIe YUupescOeHUs.

B noMeneHusx AeTCKUX caJioB-sCIEN MPOEKTUPYIOT MIPUTOYHO-BBITSHKHYHO BEHTHJIS-
I[UIO C €CTECTBEHHBIM MOOYXKICHUEM.

J71st nomMenieHuid rpynnoBbIX U UTPATbHBIX-CTOJOBBIX BO BCEX KIIMMATUYECKUX panio-
HaX, KpPOME CEBEPHBIX palilOHOB, IPEyCMATPUBAIOT IEPUOANYECKOE ECTECTBEHHOE CKBO3HOE
WM yrioBoe npoBetpuBanue. B IV kmuMatnueckom pailoHe nepuoanyeckoe CKBO3HOE WIN
YIJIOBOE TPOBETPUBAHUE MPEAYCMATPUBAIOT TaKXKE B CHAIbHSIX-BEpaHIaX, KyXHSIX, CTH-
PaJbHBIX-Pa300pPOYHBIX, CYIIMIBHAX-TJIAIUIBHIX U TyaleTax.

VY aansath BO3yX U3 MOMEIIEHUH CIIalieH, UMEIOIINX CKBO3HOE (YTJIOBOE) IPOBETPH-
BaHUe, JOIMYCKAETCS Yepe3 IPYIIOBbIC MOMEIIECHUS.

O0beM BO3IlyXa, YIAIIEMOro OT OJHOTO mKada s CYIIKU IE€TCKOU OJeXKbl, IPH-
HHUMaeTcst paBHBIM 10 M3/u.

BoITsDKHBIE BO3MYXOBOJIBI, UAYIIME U3 MUIIEOI0KA, HE JOJKHBI MPOXOJUTH Yepe3
IPYIIOBBIE U CHAIbHBIE TOMEIICHUSI.

JI71st MEIUIIMHCKUX TTOMEIIEHUH ClIeIyeT MPOEKTUPOBATh CAMOCTOSITEIbHBIE BBITSK-
HbIC KaHAJIbI.

Jlist mepuoimyeckoil MHTEeHCU(UKAIUKA BO3AYX000MEHA Ha BHITSHKHOM KaHaje B Tya-
JIETHBIX KOMHATaX 0€3 OKOHHBIX TPOEMOB B HAPYKHBIX OTPAXKICHUAX CIETYET yCTaHABIH-
BaTh 110 OJHOMY OCEBOMY MajorabapuTHOMY BEHTHISTOPY.

J1i1s1 mojtorpeBa Hapy KHOTO BO3]lyXa, M0JaBa€MOTr0 B IIOMEIICHUS CTUPAIHLHOM U TJia-
JTUIBLHON, MOTYT MPUMEHSATHCS MPUTOUYHBIE MKa(bl ¢ UCIOJIH30BAHUEM B KaueCTBE Harpe-
BaTEJIbHBIX AIEMEHTOB Kalopu(hepoB, KOHBEKTOPOB WU PAIUATOPOB.

JIJisi TOCTUPOYHBIX, HE 000PYIOBAaHHBIX CYIIWIBHBIMHU OapabaHaMu, MOJOTPEB IO-
CTYTAIOMIETO BO3/1yXa JOIyCKaeTcsl 00ecreunBaTh 3a CUET MOBEPXHOCTH HArpeBaTeIbHbIX
puOOpOB.

JIist AETCKHUX JTOIIKOJIBHBIX YUPEXKICHUN HE JIOMyCKAaeTcsl IPUMEHEHUe acOecTolle-
MEHTHBIX BO3/IyXOBOJIOB B CUCTEMAaX BEHTUJISILIUU.

O6u;eo6pa306ameﬂbeze WKOJIbl, WKOJbI-UHMEPHanivbl U I’lqubeCCI/IOHCZJZbHO'me)CHM-
uecKue ydumruuia

B yueOHBIX TOMENIEHUSIX MPOSKTUPYETCS TPUTOUHO-BBITSDKHAS BEHTHIISIIUS U3 pac-
yera 16 M°/4 BO3/1yXa Ha OJIHOTO YeNoBeKa. IIpy NpOEeKTUPOBAHMU NPUTOUYHOM BEHTUIISLIUN
C MEXaHWYECKUM MOOYXJIEeHHUEM JOJDKHA MPEyCMaTPpUBAThCS €CTECTBEHHAsI BBITSKHAS
BEHTWJISIIIMS B 00bEME OJTHOKPATHOTO 0OMEHA HEMOCPEICTBEHHO U3 YU€OHBIX MOMEIIEHUN
(k1accoB, 1abopatopuii, yaeOHbIX 3aBEICHHI). Y NalsATh BO3IyX U3 YU4EOHBIX MOMEIIECHUN
CJelyeT uepe3 Mo IcCOOHbIE TOMEIIEHUS, CAHUTAPHBIE Y3IIbI, @ TAKXKE 32 CYET €CTECTBEHHOTO
npoBeTpuBaHusa. B mkonax ¢ yuciom ywamumxcss A0 200 BKIFOYMTEIBHO JIOMYCKAETCS
YCTPONCTBO BEHTHJISAIMU 0€3 OPraHN30BaHHOTO MEXaHUYECKOTO MTPUTOKA.

[Ipu npumeHeHnn JUisi y4€OHBIX TOMENIEHU CUCTEM BO3AYLIHOTO OTOILICHHUSI, COB-
MEIIEHHOTO ¢ BEHTHJIAIHNEH, HEOOXOAMMO MPEAyCMaTPUBATh aBTOMATUYECKOE YIPABIICHUE
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3TUMHU cucteMamiu. [loanepkanre pacueTHON TeMIIEpaTypbl 1 OTHOCUTEIBHOM BIIaXKHOCTH
JIOITYCKaeTCsl ¢ MOMOIIbIO CUCTEM KOHJIUIIMOHUPOBAaHMS BO3/yxa. B Hepabouee Bpems 10-
MyCKAETCSl UCMHOJIb30BAHUE PELUPKYJSILUM BO31yXa B CHCTEMAax BO3QYIIHOTO OTOIUICHUS
y4eOHBIX MoMeIIeHu. TeMrepaTypa Bo3ayxa, 01aBaeMoro B pabodee BpeMsi CUCTEeMaMHU
BO3JIYLIHOTO OTOIUIEHUS, HE JOJKHA npeBbimath 40 °C.

BrITsKHBIE KaHAIBI U3 YYEOHBIX MOMEIICHUHN MTPU BO3AYIIHOM OTOIUICHUU MPOEKTH-
pOBaTh HE CIEAYET. Y CTPOMCTBO BHITSIKHBIX KaHAJIOB MOKHO HE MPEyCMAaTPUBATh TAKKE B
clydae, €CJIM B MOMEIICHUSX YUYUTEIbCKOM, OMOIMOTeKH, KAOUHETOB aJIMUHUCTPAIIUU U B
KOMHATaXxX OTJbIXa UMEIOTCS Hapy>KHbIE OKHA ¢ pamyramu uin GopToUKaMHu.

B mixonax v yuunumax npoeKTUPYIOT OTACIbHBIE CUCTEMbI BEHTHIISIIIUU TSI CIICTY -
IOIIUX TTOMEIIEHUM: KJIACCHBIX KOMHAT U y4eOHBIX KaOMHETOB (MPU OTCYTCTBUM BO3YIII-
HOT'O OTOIUICHHMS), aKTOBBIX 3aJI0B, CIIOPTUBHBIX 3aJI0B, CTOJIOBBIX, TabopaTopuid, 000py10-
BaHHBIX BBITSDKHBIMU HIKa(amMu, KWHOANNAPATHBIX, AKKYMYJISITOPHBIX, CAHUTAPHBIX Y3JIOB,
MeanyHkTa. OTaenpHas cucteMa IPUTOYHOM BEHTWIIALIMY JTOJKHA TPEAYCMaTPUBAThCS IS
CTOJIOBBIX.

[Tomemenus: mabopaTopuii GU3NKKA U XUMUU 000PYAYIOT MEXAHHYECKOU BBITSHKKOMN
4yepe3 BBITSOKHBIE mKadbl. sl yIeHHYECKUX U JEMOHCTPAIMOHHBIX JIA0OPATOPHBIX IIKA-
(OB MTPOCKTUPYIOT OTJEIHHBIC BHITSKHBIE CUCTEMBI. PacyeTHYI0 CKOPOCTh IBHXKCHHS BO3-
nyxa B paboyeM OTBEPCTHU BBITSHKHOW CUCTEMBI IIPU MOJHOCTHIO OTKPBITOM IITOPKE MPHU-
HUMalOT cooTBeTcTBeHHO 0,5 u 0,7 m/c. OO0beM BoO3ayXa, yAAISIEMOTO Yepe3 BBITSKHOMN
mkad, caeayeT onpeaessaTh B 3aBUCUMOCTH OT CKOPOCTH JABUKEHUS BO3/1yXa B PaCUETHOM
npoemMe mkada.

W3 nomerienuii, 000py10BaHHBIX BBITSDKHBIMU IIKa(amMu, Becb 00beM BO3yXa clie-
NyeT ynalsTh yepe3 WKadbl, IpelycMaTpuBasi OTACIbHYIO CUCTEMY JUISl KOKIOro IKada.
VY aanare BO3yX AOIMyCKaeTcsl 00IIel CUCTEMOM BEHTHIISILIUKM U3 OJHOTO MJIM HECKOJIBKUX
MOMEIIEHU MPHU yCIOBUU 00ecTieueHrs TPEOOBaHMI 1O B3PBIBOMOXKAPOOE30MaCHOCTH.

B nomenenus nabopaTopuii, e BBIACISIOTCS BpeAHbIC BEIIECTBA, CIEAYET Moja-
BaTh He MeHee 90% o011ero ooObemMa MPUTOYHOTO BO3AYyXa JIJIS ATUX MoMemeHui. OcTab-
HOUW 00beM IMPHUTOYHOTO BO3/yXa MOJACTCS B CMEKHBIE MMOMEIICHUS (KOPUIOPHI), IPHYEM
€ro KOJIMYECTBO HE JAOJKHO MPEBHIIATh 1,5-KpaTHOTO BO3MyX00O0MeHa B 1 9 aJig 9TUX TIO-
MEMICHUH ¢ ydeToM K03 HUIIMEeHTa OJTHOBPEMEHHOCTH JACHCTBUS CUCTEM MECTHBIX OTCO-
COB, OIPEAEIIAEMOro M0 TEXHOJOTUYECKON YaCTH MPOEKTA.

[Ipu cMeKHOM PacroIO)KEHUH YMBIBAIbHOW KOMHATHI U YOOPHOU BBITSKKA MIPEIY-
cMaTpuBaeTcs U3 yOOpHOI.

Bo31yx000MeH B IIKOJIBHBIX CTOJIOBBIX PACCUMTHIBAECTCS Ha MOTJIONICHUE N30BITKOB
TEIJia, BBIJCISIEMOr0 TEXHOJIOTHYECKUM O0OpYJIOBAaHHWEM KyXHH, MPH 3TOM KOJUYECTBO
HAPY>KHOTO BO3JyXa Ha | MeCTo B 00€JeHHOM 3aJle JOJKHO NPMHUMATECA He MeHee 20 M%/4.
[TomaBaTh MPUTOUYHBIN BO3/IyX CIEIyET Yepe3 00€IeHHbIN 3all, yAAIATh — U3 MTOMEIICHHM
KYXHU U APYTUX MPOU3BOACTBEHHBIX OMENIEHUI. B ycTaHOBKE MOAYJIMPOBAHHOTO KyXOH-
HOTO 00OpYAOBaHUS MPETyCMOTPEHBI CIICIIMAIbHBIE BEHTUISIITUOHHBIEC YCTPOMCTBA IS TO-
Jla4¥ TPUTOYHOTO BO3yXa U YJaJI€HUs OTPa0OTAaHHOTO BO3/1yXa.
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[IpuTOYHBIN BO3ayX B KMHOAIAPATHYIO JIOMYCKAETCSA MOAABaTh OT IPUTOYHOW CH-
CTEMBI aKTOBOTO 3aJIa — JIEKIIMOHHOM ayJMTOPUHU NPU YCIOBUHU MOJKIIOYEHUS BO3LYXO-
BOJIa, UAYIIETO B KMHOAINAPAaTHYIO, K TPUTOYHOM CUCTEME 3ajla HUXKE YPOBHS IOJIa KU-
HOAIapaTHOM.

EO]ZbHMI/;bl U NOJTUKITURUKU

KoHauumonupoBanue Bo3ayxa sIBISIETCS 00s3aTeNIbHBIM B ONEPALIMOHHBIX, HAPKO3-
HBIX, TIPEIPOJIOBBIX, POJIOBBIX, MOCJIEONEPAMOHHBIX Nanarax, peaHUMalMOHHBIX 3ajiax,
najarax MHTEHCUBHOW Tepalvu, B OJJHOKOCYHbBIX U JBYXKOCUHBIX MajiaTax AJjig OONbHBIX C
O’KOTraMH, B IMajiaTax JJIsl TPYIHbBIX, HOBOPOXKIEHHBIX, HEJTOHOIIEHHBIX, TPABMHUPOBAHHBIX
JeTel, B 3ajax Oapokamep U T.J.

Boznyx, nogaBaemblil B TH TOMEILIEHUS, HAJUIEKUT JOMOTHUTEIBHO OYHUIIATh B OaK-
TEPUOJIOTMUECKUX (PUIbTPAX, YCTAaHABIMBAEMbIX IOCIE BEHTWIATOpA. B 3TOM ciyuyae He
JOITyCKAeTCsl yCTaHOBKA MaclIsHbIX (PUIBTPOB B KadecTBe | CTYIIEHU OYUCTKU BO3AyXa.

B nanarax otneneHuil OONbHUILL, MPOSKTUPYEMBIX ISl CTPOUTENIBCTBA B CEIBCKUX
HACEJICHHBIX ITYHKTAX, YBJIAXXHEHUE BO3AYyXa B IPUTOUYHBIX BEHTUISILIMOHHBIX YCTaHOBKaX
JOITyCKaeTCsl He MPEeyCMaTprBaTh.

B onepaiioHHbIX, HAPKO3HBIX, [TOCIEONEPAMOHHBIX alaTax, pOJAOBbIX, peaHUMa-
UMOHHBIX 3aJlaX W MajaTaX MHTEHCUBHOW TEepalud OTHOCUTEIbHYIO BIAKHOCTh BO3yXa
cienyeTr npuHUMarth 55-60%; moABMAKHOCTH BO3/4yXa HE TOJDKHA npeBbimath 0,15 m/c. OT-
HOCHTEJIbHYIO BJIQXXHOCTh BO3/[yXa B 3MMHEE BpeMsl B TAJIaTaX MHOI'O Ha3HAYEHUsI peKOMEH-
nyercst npuHuMath 30-50%. YBiaxkHeHUE BO3AyXa MPEAYyCMaTPUBAETCS B KOHAUIIMOHEPAX
1100 aBTOHOMHO.

CaMOCTOATENBHBIE CUCTEMBI IPUTOYHO-BBITSKHOW BEHTWIISIUH, & TAK)KE CUCTEMBI
KOHJIULMOHUPOBAaHUS BO3yXa JIUIs IOMEIICHUH, YKa3aHHBIX BBIIIE, IPOEKTUPYIOT: JUIs OIle-
PalOHHBIX OJIOKOB (OTIENBHO JUIS aCENTUYECKUX U CENTUYECKUX OTIEJICHUN), peaHnMa-
IIMOHHBIX 3aJI0B U NAJIaT HHTEHCUBHOM Tepanuu (OTAEIBHO AJIs MOCTYMAIOMUX B OOIbHUIIBI
C YJMIIBI ¥ U3 OTAeNIEHUH O0bHMUIL), POAOBBIX (OTAENBHO ISl PU3NOIOTUYECKOT0 U 0Ocep-
BallMOHHOTO OT/AEJICHUI ), TaJIaT HOBOPOKJAEHHBIX, HEJIOHOIIEHHBIX U TPABMUPOBAHHBIX J€-
TEH KaXXJa0ro OTAeTeHHs (OTACNBbHO [ (PU3UOIOTUYECKOTO U 00CEPBALIMOHHOTO OT/IENe-
HUI), pPEHTTEHOBCKHUX OTAEJICHH, Tab0opaToOpHil, OTIEICHUI IpA3eIeueHUs, BOIOJICUEHNUS,
CEPOBOJIOPOAHBIX BaHH, PAJJOHOBBIX BaHH, Ta0OpAaTOPU MPUTOTOBJICHHS paJOHA, CAHUTAP-
HBIX y3JI0B, XOJOJUIBHBIX KaMep, X03pacueTHbIX anTeK. O0beTMHEHNE HECKOIBKUX TTOME-
MIEHUH OJHOM BEHTWISILIMOHHOW CUCTEMON BO3MOXXHO TOJIbKO B MOMEIIEHUSX OJHOIO
Ha3HAYEHUs, I0MyCTUMOCTH COOOIICHHSI TOMEIIEHUN MEXKy COO0M U UCKITIOUEHUH NPeObI-
BaHUA B HUX MH(MEKIMOHHBIX OOJIbHBIX. B Kaxk/i0e moMelieHue it 1e4eOHbIX MPOUEayp
IPUTOYHBIN BO3IyX CIIEYET ITOAABATh HEMIOCPEACTBEHHO B BEPXHIOIO 30HY, JIJIS1 OCTaJIbHBIX
NOMEIIEHUH JA0IyCcKaeTcs Mojiaya MPUTOYHOTO BO3/1yXa B KOPUAOP MO OajaHCy BBITSKKU.
Pexkomenayercst moaBaTh BO3AyX U B TaKU€ MOMEIEHUS, KAaK BECTUOIOJIN U T.II.

B 3panusx antek u aedeOHO-MPOPUIAKTHIECKUX YUPEKICHUM, KpoMe NH(EKIIHOH-
HBIX OO0JBHUL (OTAEIECHHIT), IPOEKTHUPYIOT NIPUTOYHO-BBITSKHYIO BEHTUISILIUIO C MEXAHM-
4ecKuM NoOysxaeHneM. B nHpekunoHHbIX 00JIbHHUIAX (OTACIECHUSAX ) BBITSKHYIO BEHTHIIS-
IIUI0 YCTPaMBAIOT U3 KaXJA0ro O0Kca, moyOoKca M OT KaX/I0H MaJaTHOW CEKUUU OTEIbHO
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C €CTECTBEHHBIM MOOYKICHHEM, a MPUTOUYHYIO BEHTUISIIIUIO MTPEAYCMAaTPUBAIOT C MEXaHH-
YECKUM MOOYKJIEHUEM U TI0J1auell BO3IyXa B KOPUIOP.

Hapy>xHblii BO31yX, TOJaBa€Mbli CUCTEMaMHU MPUTOYHOW BEHTWJISIAM, HAIJICKUT
OYUIIATh B (PUIBTPAX COOTBETCTBYIOLIETO KJ1acca YUCTOTHI.

Penupkysinus Bo3ayxa HE TOIIyCKAETCsl.

[IpuTOUHBIl BO3AYX, KaK IPaBUiIO, 00padaThIBalOT B LIEHTPAIbHBIX NPUTOYHBIX Ka-
Mepax WM KOHAUIMOHEpax. BEeHTUISIIIMOHHbIE TPUTOYHBIE U BBITSIKHBIE KaMEphl pa3Me-
[IAIOT TaKUM 00pa3oM, YTOObI ObLTa UCKIIFOYEHA Mepeada IyMa B TOMEIICHUS C ITTUTENb-
HBIM NpeObIBAHUEM OOJBHBIX U B KAOMHETHI Bpadei.

Bo031yx0BObI CUCTEM MPUTOYHON BEHTUIISIUMU (KOHIUIMOHUPOBAHMS BO3lyXa) IO-
cie 0aKTepUOoJIOrHYeCKUX (PUIBTPOB PEKOMEHYETCS BHIOIHATH U3 HEPIKABEIOLEH CTaH.

B oTAenbHBIX ONEpallMOHHBIX, IPEIHA3HAYEHHBIX [JIS HECIIOXKHBIX ONepanui
(HampuMep, B TOJUKIMHHUKE), JOIMYCTUMO MPUMEHEHHE HHANBUIYATbHBIX MPUTOYHBIX
YCTaHOBOK C MPUTOYHBIM IIKa(OM, pacrojiaraeMbIM B CMEKHOM MOMEIIeHHUH. JIJ11 OUUCTKH
BO3/lyXa B 3TOM Clly4yae MPUMEHSIOT BaTHBIN QUIBTP.

B onepaiinoHHBIX 1 HAPKO3HBIX MAJIATaX BRITSKKY BO3yXa CIIEyeT OPraHU30BbIBATh
U3 BEPXHEW U HUKHEN 30H MIOMELICHHUS.

[Ipu npoeKTUPOBAaHUYU CUCTEMBI BEHTUJISIIUN M 000PYIOBAHUS JJOJKHBI OBITH TIPETY-
CMOTPEHBI MEPHI IO 00ECIIEYEHHUIO B3PbIBOOE30IACHOCTH.

B kaOuHeTax 31eKTpo-, CBETO- U TEIUIONEUYEHHUS VISl TOAa4y U YJAJICHHs BO3/1yXa pe-
KOMEH/yeTCsl UCII0JIb30BaTh BEPXHIOKO 30HY MoMeleHus1. Bo3ayxooOMeH B 3TUX MOMelle-
HUSAX CIEQYET PaCcCUMTHIBATh HA YJIAJICHWE BPEAHBIX BhIAENICHHM. [IpuTOK BO3ayxa B 3TH
NOMEILIEHUS], TPElyCMaTPUBAEMbIl OT OTIEIBHON MPUTOUYHON KaMepbl, JOJIKEH ObITh pac-
CUMTAH HA MOTJIONICHUE TETUION30bITKOB.

Jliis rpsizenieueOHBIX KaOMHETOB, 0ACCEHHOB pereHepaly U OMEIeHU /171l HarpeBa
IpsI3U BO3yX PEKOMEHYETCS M0JaBaTh B BEPXHIOKO 30HY, @ BBITSKKY OPTaHU30BbIBATh U3
BEPXHEU U HUXKHEU 30H.

JIJist peHTreHOIMarHoCTUYECKNX KaOMHETOB C ammaparaMmy 3aKphITOrO THIA MPOEK-
TUPYIOT MPUTOYHO-BBITSDKHYIO BEHTWISILUIO C YAAJIEHHEM BO3[yXa U3 BEpPXHEW 30HBI Ha
paccrosiuuu 0,6 M OT OTOJIKA, & U3 HUXKHEH 30HBI Ha paccTostHuu 0,5 M oT nona. B ¢orto-
nabopaTopuu BO3AYX YIAISIOT U3 BepXxHel 30HbI. KaOWHEThl peHTreHoTepanuu peKOMEeH-
IyeTCsl BEHTUIIMPOBATH TAK )K€, KAK U PEHTT€HOIMarHOCTUYECKNE KAOMHETBI, HO C MOBBIIIEH-
HBIM BO31YyXOOOMEHOM.

B 31aHMaX anTek OTAEIbHBIE BBITSHKHBIE CUCTEMBI PEKOMEHTYETCS IPETYCMATPHUBATH
JUISl IOMEIIEHUH TPUEMHO-PELENTYPHOM, ACCUCTEHTCKOM, MOMKH CTEpUIIM3aLMOHHOM, ca-
HUTApHOTO y3J1a U Ap.

IIpeonpusmus 661M06020 OOCIYIHCUBAHUS HACENEHUSA
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B nomenienusix npeanpustuil ObITOBOrO 0OCIIy>)KMBaHUsI HACEJIEHUSI IPOEKTUPYIOT
IIPUTOYHO-BBITSDKHYIO BEHTHIIALIMIO, TAKXKE JIOIYCKACTCA YCTPOUCTBO CUCTEM LIEHTPAIIb-
HOT'O KOHIMIIMOHUPOBAHUS 110 IIPAMOTOYHOU CXEME.

[Tpu onpenenennn Bo3ayxooOMeHa B MPOU3BOACTBEHHBIX MOMEILEHUAX MPEANpusi-
TUI OBITOBOrO 0OCTYKUBAHUS HACEJIEHUS YUUTHIBAIOT TEIIOBBIACICHUS OT 3JICKTPOBUTA-
Tesnel ¢ Ko (HUIMEHTOM Nepexo/ia dIEKTPOIHEPTUH B TEIUIOBYIO, paBHyio 0,3. CoctaB u
KOJIMYECTBO BPEIHBIX BBIACICHHI, NOCTYNAIOIINUX OT TEXHOJIOTMYECKOT0 000py0BAHUS B
BO3/1yX IIOMEILEHNM, @ TAKXKE TUIIBI MECTHBIX OTCOCOB, CJIEAYET IPUHUMATh 10 HOpMaM TeX-
HOJIOTMYECKOT'0 NMPOECKTUPOBAHUS UM B COOTBETCTBUU C TEXHOJIOTUYECKON YACTBIO IIPO-
eKTa.

Ecnu BeHTHJISILIMOHHBIE BBIOPOCHI COAEPKAT Mapbl NEPXJIOPITUIICHA, TPUXIOPITU-
JIeHa U APYTUX BPEIHBIX Ia30B, HEOOXOIMMO IPEIyCMAaTPUBATh PEKYIEPALIMIO TAPOB pac-
TBOPUTEJEN C MOMOIIBIO CHEIHUAIBHBIX aJCcOpOEpOoB, a Takke o0ecrneunBaTh (QakeabHbIN
BbIOpOC BO3/1yXa. B TeXHHYECKNX TOMEUIEHUX JIIsl 00€3)KUPHUBAIOLINX MAILIUH CIIEyeT MO0-
JaBaTh IPUTOYHBIN BO3AYX B KOJMUECTBE HE MEHEE YETHIPEXKPATHOTO 00bEMA NOMEILIEHUS
HETMOCPEICTBEHHO B TEXHUYECKOE MOMEUICHHE OOE3KMPHUBAIOIIMX MAIIWH; OCTAJIbHON
00BEM IPUTOYHOTO BO3yXa JOJKEH MOCTYTATh B IOMELICHHE J1JIsl TOCETUTENIeH 1IN B IpU-
Jerarouiee Ipou3BOACTBEHHOE IIOMELIECHHUE.

[Ipu ynaneHny razoBO3ayLIHOM CMECH MECTHBIMU OTCOCAaMH, BCTPOCHHBIMU B 00€3-
KUPHUBAIOLIME MAUIMHBI, HE JOIYCKAeTCs OOBEAMHEHHE HMX C BBITSDKHBIMH CHCTEMAMHM
VHOI'0 Ha3HAYCHHUS.

B nomemieHusx CpoUHONM XMMHUYECKOM YUCTKHA U B MOMELICHUSX JJI NTOCETUTEIIEH
OPEINpUATUNA XUMUYECKONM YUCTKU C CaMOOOCITY>KMBAHHEM YJIalleHWE BO3/AyXa JOJKHO
pe1yCcMaTpUBaThHCS U3 BEPXHEN U HUXKHEN 30H MOMEUIEHUI B HEMOCPEACTBEHHOM OJIM30CTH
MaluH 06e3xupuBanus. O011e0OMEHHbIE CUCTEMBI IPUTOYHON U BBITSKHOW BEHTUIISLIUU
IPOU3BOJICTBEHHBIX TOMELIECHHUH U KJIQJ0BbIX pa3peliaeTcs ycTpauBaTh OOLIMMU IIPU YCII0-
BUM YCTAHOBKH OTHE3aJEPKUBAIOIINX KJIAIIAHOB aBTOMAaTUYECKOTI0 JIEUCTBUS B ITOJAOIINX
BO3yXOBOJAX.

IIpeonpusmus po3HuuHOU MOpP206IU

[ToMetiennst Mara3uHoOB 0OOPYAYIOTCS CUCTEMaMU KOHIUIIMOHUPOBAHUS WU BEHTHU-
JSUAA ¢ MEXAaHUYECKUM TOOYKJIEHUEM, MPU 3TOM O00BEM MPUTOKA JOJKEH OBITh MOJHO-
CThIO KOMIIEHCUPOBAH BHITSKKOM. B Marazunax Heo0Xo1uMo IpeycMaTpUBaTh ONTUMATTh-
HBIE TTApaMETPhI BO31yXa.

IIpu pacdere BEHTWISIMM W KOHAWIMOHHPOBAHUS BO3AyXa KOJWYECTBO JIOJICH,
HaXOJSIIMXCS B TOPTrOBBIX 3aJ1aX, CICAYET ONPEACISITh UCXOIsI U3 IUIOLIAIA TOPTOBOro 3aja,
npuxopsmeiicas Ha 1 uen.: 3,5 M> — I PBHIHKOB, MAarasuHOB MEOENH, My3bIKAIbHBIX,
3JIEKTPO-HU PAaANOTOBAPOB, KHU)KHBIX, CIIOPTUBHBIX, FOBEJIIMPHBIX U ISl Mara3uHOB B CEJIb-
CKHX HACEIEHHBIX IyHKTaX; 2,5 M? — ISl IPyTrMX HENPOIOBOJILCTBEHHBIX M IIPOJOBOIIb-
CTBEHHBIX MAra3uHoB. B MarasmHax ¢ pa3janyHbIMU 3aJ1aMU 110 IPOJAXKE MPOAOBOIBCTBEH-
HBIX U HENPOJOBOJILCTBEHHBIX TOBAPOB MPOEKTUPYIOT OTAEJIBHBIE JUJI KaXKJIOr0 3aJIa CHU-
CTE€Mbl KOHJUIIMOHUPOBAHUS U PUTOYHO-BBITS)KHOW BEHTUIISILIAM.
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B nomenieHusx KIaIoBbIX CIEAYET, KaK MPaBUIO, OPraHU30BBIBATH €CTECTBEHHYIO
BBITSDKHYIO CHCTEMY BEHTWISIIMU C pa3/ieibHbIMH KaHaiamu. OOIIe0OOMEHHbBIE CHCTEMbI
BBITSDKHOM BEHTUJISIIIUU C MEXaHUYECKHUM MOOYKIEHUEM U3 KIAJ0BBIX U MOACOOHBIX TTOME-
IMICHUI JOIMYCKAeTCs] MPOCKTUPOBATH OOIIMMU IMPU YCJIOBUM YCTAHOBKH B BO3yXOBOJAaX
OTHE33JICPKUBAIOIIUX KJIallaHOB B MECTaX MEPECEUCHHs] CTEH U MEPETOPOJAOK ITUX MOME-
HICHU.

Mara3uHsl, pacroyiO)KEHHbBIE B IEPBBIX 3TAXKAX KUIBIX WIHM IPYTUX 3IaHUH, TOJKHBI
UMETh aBTOHOMHBIE CUCTEMbI KOHAUIIMOHUPOBAHUSI U BEHTUJISILIUU, HE 3aBUCUMbBIE OT CH-
CTEMbI BEHTWJISIIIUU ATUX 3JIaHUM.

KpatHocTh BO31yX000MEHA B TOPTOBBIX 3aJlaX Mara3MHOB ONPEAEISIOT U3 pacuera
NOTJIONIEHUS U30BITKOB TEIJIa OT JII0ei, 000py10BaHUS U COJTHEYHON paJiMalliy C poBep-
KO Ha MPEAEIbHO JIOMYCTUMYI0 KOHIEHTPALMIO YTIIEKUCIOTHI. Temnno- v BIaroBbIACICHUS
OT IMOKYIaTeNIeil COOTBETCTBYIOT JIETKOM paboTe, a 0T 00CTyKMBAIOIIETr0 MepcoHana — pa-
6ote cpenner TsokecTH. Boimenenue yriekuciotsl CO2 clieqyeT BBIYUCISTH MO O0IIeMy
YHCITy MOKYIaTeIe 1 MPOoJaBIlIOB U3 pacueTa BbiaeneHus 1 uen. B cpeaneM 20 /4 yriieKuc-
JIOTBI HE3aBUCUMO OT BpemeHu roja. Coaepxkanne C0O2 B Hapy>KHOM BO37yX€ MOKHO MpPH-
HUMATh B yepTe ropoaa 0,5 i/m3; B 3aropoanoii 3oue 0,4 1/m3,

O0beM IPUTOYHOTO BO3/IyXa IS IOMEIIEHUN MarasuHOB OTMPEIEIISIOT M0 PaCYETHOM
3UMHEN TeMmreparype JUisl TPOCKTUPOBAHUS BEHTUIALMM (apaMeTpsl A), 00beM yase-
MOTO BO3/lyXa — MO pacyeTHOU JieTHEeHW Temmeparype (mapameTpsl A), KOHIUIIMOHUPOBA-
HUE PAaCCUUTHIBAIOT 10 mapameTrpam b.

Penupkysiius Bo3ayxa JOMYCKAaeTCsl B TOPTOBBIX 3aJlaX MarasuHOB, KpOME TOPTo-
BBIX 3QJI0B C XUMUUYECKUMHU, CHHTETHUECKUMHU UM UHBIMU TTaXy4YUMH BEIIECTBAMU U FOPIO-
YUMU KUJIKOCTSIMH, TIPU 3TOM HAPYKHBIM BO3/IyX JOJKEH MOJIaBaThCs B 00beMe HE MEHEe
20 M3/ na 1 gen.

BoznymiHo-TernioBsiMH 3aBecaMi HE0OX0MMO 000pY10BATh:

¢ TaMOyphI BXOJOB JJIs IIOKyIaTellel B Mara3uHax TOProBoi mwiomanso 150 m?
1 6onee (st peiakoB 600 M? 1 G0JIee) IPH PACUETHOM TEMIIEPAType HAPYKHOTO BO3IyXa
JUIs1 XOJOAHOTO nieproa roga munyc 15 °C u Huke (pacueTHbie napaMeTpsl b);

¢ BOPOTA B Pa3rpy30YHBIX MOMEIICHUSIX MPOIOBOJIHLCTBEHHBIX Mara3uHOB TOPTO-
BOi1 Tomaaso 1500 M2 U BhIlIE NP PACYETHOM TEMIIEpAType HAPYKHOTO BO3/1yXa MUHYC
15 °C u nmxe (nmapametpsl b).

Kynemypno-3penuwnvie yupesrcoenus

B nomenieHusx KyJbTypHO-3PEIUIIHBIX YUPEKACHUN MPOCKTUPYIOT CUCTEMBI KOH-
TUITMOHUPOBAHUS WU TPUTOYHO-BBITSHKHYIO BEHTUJISIIMIO C MEXaHUYECKUM MOOYykie-
HHUEM.

B 3puTenpHBIX 3a51aX KHHOTEATPOB, KIIyOOB U T€aTPOB, B 30HAX Pa3MENICHHS 3pUTE-
JeH, mapamMeTphl BO3yXa IOJKHBI ObITh 00€CTIEUeHbI CUCTEMOMN KOHUIIMOHUPOBAHUS BO3-
JyXa W BEHTUISIUU.

[Ipu nmpuMeHeHUn PEeUPKYIISIUYA B CUCTEMaX KOHJIUIIMOHUPOBAHUS BO3lyXa U BEH-
TUISILAM JIJI 3PUTEBHBIX 3aJI0B KOJUYECTBO IMOJJaBAEMOT0 HAPY>KHOTO BO3/yXa JOJKHO
cocTaByATh He MeHee 20 M°/4 Ha 1 yeln.
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JI1st mOMeIeHui 3pUTENbCKOr0 U KIIyOHOTO KOMIUICKCOB, TOMEIICHUN 00CTyK1Ba-
HUS CIIEHBI (3CTPaJibl), @ TAKKE aIMUHHCTPATUBHO-XO035UCTBEHHBIX TTOMEIIECHUN ClIeTyeT
MpEeIyCMaTPUBATh Pa3ACIbHbIE CUCTEMbI KOHAUIIMOHUPOBAHUS BO3/1yXa WA IPUTOYHO-BbI-
TSOKHOW BEHTWISIMK. B KMHOTEaTpax ¢ HEMpPEepPhIBHBIM IMOKa30M (DHUIBMOB, a TAaK)KE B KIIy-
0ax pasjelIcHHue MOXKHO HE MPEelyCMaTpUBaTh.

CamocTosiTenbHbIe (ABTOHOMHBIE) CUCTEMbI KOHJIUIIMOHUPOBAHUS U PUTOYHOMN BEH-
TUJISIIUM HEOOXOJUMO MPOEKTUPOBATH ISl CIEAYIONIUX KOMILUIEKCOB MOMEIICHUI: 3pU-
TEJIBHBIX 3aJI0B, BECTUO0IIS, (poiie, KyllyapoB, My3es, THPUCTOPHBIX, CBETONPOEKIIMOHHBIX,
3BYKO-allllapaTHbBIX, CBETOAMNNApPaTHBIX, KAOWH JIJIsi JUKTOPA U MEPEBOIUYUKOB, ApTUCTHYC-
CKHX YOOPHBIX, PENETUIIMOHHBIX 3aJI0B, TBOPYECKOTO MEPCOHANIA U XYA0KECTBEHHOIO PY-
KOBOJICTBA, MIOMENICHUIN aIMUHUCTPATUBHO-XO3SIMCTBEHHBIX, TEXHUUYECKOW CBA3U U PAJIUO-
BEIIIAHUS, MPOU3BOJACTBEHHBIX MacTepCKuX. (CaMOCTOSITENIbHBIE BBITSHKHBIE CHCTEMBbI
JOJDKHBI OBITH TIPETYCMOTPEHBI TAKXKE JIJIs1 TOMEIEHUM: KypPUTEIbHBIX, CAHY3JIOB, IT0JICO0-
HBIX TIpU OydeTax, CBETOMPOCKIIMOHHOM, 3ByKOoannapaTHOH, KaOUH JUKTOPOB, XOJIOIIIb-
HOW CTaHIMH, MAaCTEPCKHUX, CKIIAJI0B, aKKYMYJIATOPHOM.

BenTunsauo KypuTeIbHOM KOMHATBI U CaHY3JI0B JIOIYCKAeTCs 0ObEIHHATh B OJIHY
cuctemy. s MpOEKIIMOHHBIX HEOOXOIUMO MPOCKTUPOBATh OTJICJIbHBIE CHUCTEMbI KOHIH-
IHOHUPOBAHUS Y TTPUTOYHO-BBITS)KHBIE BEHTWISIHUOHHBIE CUCTEMBI. K BBITS)KHBIM CHCTE-
MaM 3THUX MMOMEIIEHUN MOKHO MPUCOETUHSTH BBITSXKHBIE KaHAIbI OT CTOMKH (11Kada) 0Ko-
HEYHBIX YCUJIUTENEH, TEPEMOTOUYHBIX U KaOMHBI MIEPEBOIUMKA.

B MHOro3ajibHbIX KHHOTE€AaTpax OO0IIel BMECTUMOCTBIO 3a10B 10 800 MecT ciemyer
npeaycMaTpuBaTh OOCITY>KUBaHWE OJHOM CHUCTEMOW KOHAMIIMOHUPOBAHUS BO3AyXa WU
MPUTOYHOU BEHTUJISILIUM HECKOJIBKUX 3PUTEIBHBIX 3aJI0B, IPU 3TOM HEOOXOUMO IS KaXK-
JIOTO 3pUTEIBHOIO 3aJ1a IPOCKTUPOBATH IO PACUYETY YCTAHOBKY 30HAJILHOTO MOA0TpEBATENS
BO3/yXa.

s | v |l kmumMaTHyeckux paifOHOB pacxoj BO3/TyXa CUCTEMbl KOHIUIIMOHUPOBAHUS
BO3J/IyXa W NMPUTOYHON CUCTEMBI ONPELIAETCS U3 pacueTa oOecreueHus 3puTeaei HOpMHU-
PYEMBIM KOJIMYECTBOM HAPYKHOT'O BO3yXa B XOJOMHBIA mepuon roga — 20 m%/q. Ipn
YCIIOBHH OOECIICUCHHS B 3aJIaX HOPMHPYEMBIX ITapaMeTPOB BO3AYIIHON CPENbl, CHCTEMa
KOHUITMOHUPOBAHUS JTOJDKHA OBITH C PEIUPKYJISAIHEH BO3AyXa.

IIpu npoeKTUPOBAHNY 3PUTENBHBIX 3aJI0B KHHOTEATPOB CIEAYET NPEAYCMAaTPUBATH B
TEIUIbI TIEPUOJ T'0Jla BO3MOKHOCTh HOUHOT'O NMPOBETPUBAHUS. JlJIs 3TUX LEJIeN B HUKHEU
30HE€ 3aJI0B MIPOCKTUPYIOT MPOEMbI, 000PYI0BaHHBIE HETIOJBH>KHBIMHU PEIIETKAMU U yTeEIl-
JIEHHBIMU JIBEpLIAMU. PacCUMTHIBATH MIIONIA/Ib )KUBOT'O CEUEHUS MPOEMa CIIEAYET UCXOIS U3
KOJIMYECTBA TMOJIaBa€MOI'0 BO3/[yXa, PABHOTO MOJYTOpa-ABYKPATHOMY BO3AyXOOOMEHY B
MOMEIIIEHUH 3aj1a B | 4ac ¢ y4eToOM IrpaBUTALIMOHHOTO JIaBJICHUA. Y JaJsATh BO3AyX B 3TOM
ClIydae peKOMEHAYETCS uepe3 MIaxTy OCHOBHOM CUCTEMBI BEHTWISIIIMU. B BBITSKHBIX I1aX-
Tax JJIg 3TOW L€ YCTAaHABJIMBAIOT YTEIUIEHHBIE KJIAMAHBI C JTUCTAHIUOHHBIM YIIpaBJIC-
HueM. [y oTBOAA KOHJAEHCATA IO/J] aXTaMH yCTPauBarOT MOAM0HBL. HeoO0XxoamMo Takxke
MpEeIyCMaTPUBATh MEPOINPHUATHS, WCKIIOYAIOIINE BO3MOKXHOCTh HEOPTaHW30BAHHOTO II0-
CTYIUICHHS HAPYXKHOT'O BO3AYyXa B 3QJIbl YEPE3 BBITSHKHBIE IIAXTHI.
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B 3putenbHoM 3ane kiry0a wim teatpa ¢ riIyOMHHONW KOJIOCHUKOBOI CLIEHON HE00XO-
JUMO 00O€eCIeurBaTh BEHTWIALIMOHHBINA noanop B pazMepe 10% oObeMa mpuTOYHOrO BO3-
nyxa. KonmnuecTBo yaaiseMoro Bo3lyxa COOTBETCTBEHHO IpUHUMAaeETCs paBHbIM 90 % nipu-
TOYHOTO (BKJIFOYAsl PELUPKYIALHUI0), u3 HUX 20 % ynansercs yepes CUEHY.

B nomenieHusix 1ororToBO4YHbIX, MOEUHBIX Oy(eTa, CAHUTAPHBIX Y3JI0B, KYPUTEIbHBIX
U MacCTEPCKHX HEOOXOJUMO OPraHU30BbIBATH CUCTEMBI BBITSHKHOW BEHTUIISILIUM C MEXaHU-
YECKUM MOOYXKACHHUEM; B CIYKEOHO-XO3SHUCTBEHHBIX MOMEIICHUAX JOIMyCKACTCs Mpemy-
CMaTpHUBaTh BEHTUJISILIUIO C €CTECTBEHHBIM MOOYXACHUEM.

B akkyMynsATOpHON ¢ KMCIOTHBIMU aKKyMYJIITOPAMU U B KUCIIOTHOU CIELyeT IIpo-
€KTUPOBATh BBITSKHYIO BEHTUIISLIUIO CAMOCTOSITENIbHBIM arperaToM BO B3phIBOOE30IIACHOM
Y aHTUKOPPO3MOHHOM HCIIOJIHEHUU C PACIIOI0KEHUEM BBITSHKHBIX OTBEPCTUHM MOJ MTOTOJI-
KOM M Ha BbIcoTe 0,3 M OT 1Tos1a. B akKyMyJIATOPHOM CO IIENOYHBIMU aKKyMYJIATOPaMH BBbI-
TSDKHBIE OTBEPCTHS PACIIONIAraroT TOJIBKO MO ITIOTOJKOM. B 3TOM ciiydae MOKHO OpraHu30-
BBIBAaTh €CTECTBEHHYIO BEHTWIALIMIO Yepe3 OTACIIbHBIN BEHTHIISALIMOHHBIN OTCOC.

[Tomenienus 1 pa3MeIeHNns BEHTWISILIMOHHOTO 000pyA0BaHus, 000pYy10BaHUS CHU-
CTEM KOHAMLIMOHUPOBAHMS BO31yXa, KOMIIPECCOPHBIX, XOJOAWIBHBIX YCTAHOBOK HE PEKO-
MEHJIyEeTCsl PacIoyararb HEMOCPEACTBEHHO 3a OTPaKJAIOIIMMU KOHCTPYKLIMAMU 3PUTEIIb-
HOTO 3aJIa.

B crenax, pa3aensiomux 3puTeNbHbIE 3aJ1bl MHOTO3AJIBHBIX 3/1aHHUM, HE TOITYCKAETCs
YCTPOMCTBO BEHTWISILMOHHBIX KAHAJIOB M IMPOKJIAJKa BO3JYXOBOJOB YEPE3 MOMEIICHUS
3aJ1a, TPOCKIMOHHOW U IEPEMOTOYHOM, €CIIN 3TU BO3AYXOBOBI ITPEHA3HAYAIOTCS U1 IPY-
TUX IOMEILICHUM.

B 3putenpHbIX 3a1aX KHHOTEATPOB BMECTUMOCTHIO 10 800 MecT nmogauy Bo3ayxa clie-
IyET OCYUIECTBIATh, KaK MPABUIIO, KOMIIAKTHBIMU CTPYSIMU C MaKCUMaJIbHON CKOPOCTHIO,
pErIaMEHTHPYEMOU TOIY CTUMBIM YPOBHEM IIIyMa B 3aJI€, © HOPMUPYEMOI IIOIBH>)KHOCTBIO
BO3/yXa B paboueil 30He.

2.2 BeiomorartesibHbIE 31aHUSI U TOMeNIeHUs] POMbIIJIEHHBIX NpeInpusaTHii

Bo BcrioMoraTtenbHbIX 3[aHUSIX M MOMEIIECHUSX MPOMBIIIJICHHBIX MNPEANPUSATAN B
TEIJIbII NEPUOJ rojia, Kak MpaBuiio, MpeaycMaTpUBaeTCs Mo/1adya BO3AyXa €CTECTBEHHBIM
NyTEM 4Yepe3 OTKPHIBAIOIIMECS OKHAa W JBepu. MexaHuueckass MPUTOUYHAS BEHTUJISALIMS
npeaycMaTpUBaeTCsl TOJBKO JJIsl TOMEUIEHUM, TJ€ HEeb3s OpPraHhu30BaTh €CTECTBEHHYIO
BEHTWISIIIUIO (MMPOBETPUBAHUE), @ TAKXKE MPU HEOOXOJAUMOCTH CIEHUATBHOU 00paboTKU
Hapy>KHOTO BO31yXa.

B XononHblil 1 mepexoHbIN EepUoabl rojia Mo1ady BO3AyXa ¢ MEXaHUUYECKUM I10-
Oy>XKJIEHHEM CJIeAyeT MpeaycMaTpUBaTh JJis MOMEIICHUH, B KOTOPBIX BO3AyX000OMEH yCTa-
HOBJICH 00Jiee OTHOKPATHOTO B | 4, a TakKe JUIsl BO3MEIICHUS BO3/yXa, YIaJIsieMOT0 U3 Y-
IIEBBIX, YOOPHBIX U MMOMEIICHUH CYIIKH ¥ 00€CTIBIITMBAHUS OJIeKbI. J{J1 OCTaNbHBIX TTIOME-
HIEHUI JOMyCKaeTcs MpeayCMaTpUBaTh €CTECTBEHHYIO M0/1auy BO3/1yXa.

Jns psna noMmenieHuM (MAalIMHOMMCHBIX OOPO, KOMHPOBAIBHO-MHOKHUTEIIBHBIX
CITy)0, TpadyedHbIX, XUMUYHUCTOK, CTOJIOBBIX, 3JPABIYHKTOB, PaIUOY3J0B, Tele(OHHBIX
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CTaHIUM, OMOJIIMOTEK, KHHOANNAPATHBIX, BEIYUCIUTEIBHOM TEXHUKH, TOPTOBOTO U OBITO-
BOT0 00CITy>KMBaHUs1, KOH(EPEHII-3aJI0B U JIp.) pacCueTHYIO TEMIIEpaTypy BO3yXa U BO3/Y-
X000MEH MPUHUMAIOT 110 cooTBeTCTBYIOIUM CII.

[Ipu opranmzanvu TPUTOYHOM BEHTWJISLUM B XOJIOJHBIM M MEPEXOHBIN MEPHUOJIbI
roja nojady noJorperoro Bo3ayxa ClielyeT peayCMaTpruBaTh B BEPXHIOKO 30HY:

4 HCNOCPEACTBCHHO B IIOMCIICHMUS,

¢ COCPEJIOTOYEHHO B KOPUIOP JIJIsi MTOMEIIEHU, BO3yX000OMEH B KOTOPBIX yCTa-
HOBJIEH 10 BBITSKKE;

¢ B IIOMEIIEHUS TapIepOOHBIX JUTsl BO3MEIICHUS BO3/IyXa, YIaIsIeMOTo U3 AyIle-
BBIX.

B BepxHel 4acTu CT€H M NEPErOPOJOK, PA3ACISIIOIINX AYLIEBbIE, NPEAAYLIEBbIE U
rapaepoOHbIe, YCTAHABIUBAIOTCS KATIO3UUHbBIC PEIICTKH.

B Termelii nepuoa rona B paiiloHax ¢ pacu4E€THOM TEMIEPATYPON HAPYKHOTO BO3AyXa
BbIie 25°C (mapameTpbl A) B MOMEUIEHUSX, 1€ IJIAHUPYETCA MOCTOSSHHOE NpeObIBaHUE
J0JIEH, PEKOMEHAYETCS YCTAHABIMBATh MOTOJIOYHBIE BEHTUIIATOPHI JJIsl TTOBBILICHUS! CKO-
pocTu ABWKeHus Bozayxa a0 0,3-0,5 m/c uiau KOHIUIIMOHEPHI CITUT-CUCTEM.

VYnanenue BO3AyXa U3 BCHOMOTATEIbHBIX 3/IaHUM W MOMEIICHUNA MPOMBIIIICHHBIX
NPEANPUATANA JOIMYCKAEeTCs KaK C €CTECTBEHHBIM, TaK U C MEXaHMYECKUM MOOYKICHUEM.

CamoCTOSTENbHBIE CUCTEMBI BBITSHKHOM BEHTWIALIMU MPENYyCMATPUBAOTCA IS T10-
MelIeHui: penbaepckux 1 BpauyeOHbIX 3/IpaBIyHKTOB, TyIIEBBIX, YOOPHBIX, a TAKKE KO-
MUPOBAIBHO-MHOXKHUTEIBHBIX CIY>KO M MEPETUICTHBIX, XUMUYECKON YHUCTKH, CYIIIKH, 00ec-
IBUTHBAHUS U 00€3BPEIKMBAHUS OJICIK/IBI. Y CTPOMCTBO COBMEIICHHOMN BBITSOKHOW BEHTHJIS-
IIUU JIOITyCKAETCS IS TYIIEBBIX U YOOPHBIX IIPH rap1epOOHBIX JJIsi COBMECTHOTO XpaHEHUS
BCEX BHUJIOB OJICXK/IbI IIPU HEMOJHOM MEPEOICBAaHUN PAOOTAIONINX, a TAKKE JJIsl IPEayIIie-
BBIX C MTOJIHBIM MEPEOJICBAHUEM YINYHOU U TIOMAITHEN OJICKIbI.

VYnanenue Bo3ayxa U3 rapJIepoOHBIX ClIelyeT OpraHU30BbIBaTh uepe3 aylieBbie. B
cllydae, KOrja BO3JAyX000MEH rapaepoOHON MPEeBhIIIaeT BO3AYX000MEH AyIIEBOM, BO3AYX
YAQISIIOT 4epe3 AYLIEBYI0 B YCTAaHOBIICHHOM I Hee 00beMe, a pa3HUIly — Henocpe-
CTBEHHO M3 rapJiepoOHOM. B oCTalbHBIX clydasx BO3AYX YAAISIOT HEMOCPEIACTBEHHO W3
MMOMEILICHUH.

B rapaepoOHbIX TOMEIIEHUSIX JIJIs COBMECTHOTO XPaHEHUSI BCEX BUIOB OJICHKIbI IIPU
HEMOJIHOM TIEPEOJIEBaHUN PabOTAIOIINX, a TAK)XKE B MPEIYIIEBBIX C MOJHBIM NIEPEO/IeBa-
HUEM Ha 5 4ell. U MeHee pU OJHOCMEHHOW paboTe B XOJOIHBIN MEPUO]] TOMTyCKACTCS MTPH-
HUMATh OJJHOKPATHBIN BO3yX000MEH, MPETyCMaTPUBAas €CTECTBEHHbBI MPUTOK HAPYKHOTO
BO3IyXa 4yepe3 OKHA. B momenmennsx rapaepoOHbIX P 00OOCHOBAHHUH JIOITYCKAETCS yCTa-
HOBKa MKadoB JJI CyIIKUA CIEHOACK bl B HEpabouee BpeMs, 000PY10BaHHBIX BBITSKHOU
BEHTWIALMEN C €CTECTBEHHBIM NOOYXAeHHEM B o0beMe 10 M3/4 Bo3ayxa OT Ka)Ioro
mkada.

B rapnaepoOHbIX Ju1si XpaHEHUsT OCKAbl, B TOMEIICHUSX I 000TPEBaHUS CKOPOCTh
JBIKEHUS BO3/IyXa B 30HE MpeObIBaHUS JII0JICH HE TObKHA npeBbIimaTh 0,2 M/c.
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Ilpakmuueckoe 3anamue Ne3

3.1 [lenTpanbHble KOHAUITUOHEPHI.
3.2 KoHIUIIMOHEPHI CITUT-CUCTEM

3.1 llenTpasbHble KOHIUIMOHEPHI

[lenTpanbHble CUCTEMbI KOHAUIIMOHUPOBAHUS BO3yXa MPUMEHSIOTCS:

—1J1sl TOMEIIEHUM O0JIBIIOro 00beMa ¢ PABHOMEPHO PACIPEICIICHHON BHYTPEHHEH
HArpy3Koi, HE3HAYNTEIbHON BHEIIHENH HArpy3Kou (3pUTeNIbHbIE 3aJ1bl TEATPOB, KHHOTEAT-
POB, CIIOPTHUBHO-3PEIIUIIHBIC COOPYKEHUS, ayJJUTOPUH, TOPTOBBIE 3aJIbl, TPOU3BOJICTBEH-
HbIE TIOMEIICHUS U T. 1.);

— TSI IOMEIIEHUH O0JIBIIOT0 00beMa C HEPAaBHOMEPHO paclpeIeICHHONW Harpy3Koi
OTJICJIBHO JIJIS1 Ka)KI0M 30HBI (30HA 3pUTENIeH 1 KaTKa JISJIOBOIO JIBOPIIA CIIOPTa, MMPOU3BO/I-
CTBEHHBIEC 11€Xa C HEPAaBHOMEPHO pa3MEIIEHHBIM 000pY0BAaHUEM U T.J.), YTO 00YCIOBICHO
TEXHOJIOTHYSCKHUM MPOIIECCOM, OOJIBIMMMH PacXodaMH BO3IyXa U MPOTHKEHHOCTHIO BO3IY-
XOBOJIOB, MJIM KaK OJJHA MHOT'O30HAJIbHAS CUCTEMa;

— 151 HeOOIBIITUX MOMEIICHUH C 0COOBIMU TPEOOBAHUSAMH K Kaue€CTBY U TOYHOCTH
NoJIep>KaHus 3aJJaHHBIX TapaMETPOB BO3/lyXa: TEMIIEPATypbl, OTHOCUTEIILHOU BIIAXKHOCTH,
MOJABUKHOCTH (TIPEIU3UOHHBIE CUCTEMBI KOHIUIIMOHUPOBAHUS BO3/1yXa);

— 1Sl TIOMENIEHUH C MOBBIIICHHBIMU TPEOOBAHUSIMU K YUCTOTE BO3AyXa («UUCTHIC
MOMEIIEHHUS», B KOTOPBIX BO3AYX00OMEH OMpeIeIeTCsl KaueCTBOM BHYTPEHHETO BO3/1yXa,
a He yJaJICHUEM TEIUIOThI U3 TIOMEIICHU);

— )1t MHOT'OKOMHATHBIX 3JJaHUH B KaueCTBE OJHOM MM HECKOJBKHUX CUCTEM JIJISI 00-
pabOTKU EPBUYHOIO BO3/IyXa B MHOTO30HAJIbHBIX CUCTEMAaX MPU PA3TUIHOM TETJIOBOM pe-
KUME€ OTJEIbHBIX TMOMEIICHUN BCJICICTBHE HEOIMHAKOBOTO PACIIOJIOKCHHS TOMEIICHUN
OTHOCHUTEJILHO CTOPOH CBETAa, HAJIMYMS U MHTCHCUBHOCTH COJIHEUHOW paJIuallK U pa3jind-
HBIX 110 BEJIMYMHE TEIUIO- U BJIArOMOCTYIUICHUH BHYTPH 3THX ITOMEIIICHHH.

bazoBoil mpakTUUecKH I BCEX CUCTEM KOHJAMIIMOHMPOBAHMS BO3/yXa SIBISCTCS
IIEHTPAJIbHAS CUCTEMa, B KOTOPOI 00padaThIBAETCSl HAPYKHBIM BO3IYX WU €T0 CMECh C Pe-
UPKYJISIIHOHHBIM BO3ayxoM. O0opymoBanue st 00pabOTKH BO3yXa pa3MENIeHO B OT-
JEIBHOM MOMEIIEHUH, YaCTO yAAJICHHOM OT 00CIy>kuBaeMoro. ICTOYHUKHU TEIMIOTHI, XO-
J10/1a ¥ BOJIbI, OOIIME /1JI BCEX LIEHTPAJbHBIX CUCTEM 3/IaHUSI U MECTHBIX arperaTon, COEIU-
HeHbI ¢ pyHkioHansHbIMU O50kamMu CKB B cuctemax Temnso-, X010/10-, BOJOCHA0XKEHUSI.
B nenTpanpHbIxX cucremax obsieryaercs 60prda ¢ co31aBaeMbIM IITYMOM M YIIPOIIIaeTcst 00-
CITy>KUBaHUE.

[lenTpanbHble CUCTEMBI KOHIUIIMOHUPOBAHUS BO3/IyXa MOTYT OBITh C TOCTOSIHHBIM
WJIU TIEPEMEHHBIM PacxoJIoM Bo3lyxa. PerynupoBanue mapamMeTpoB Bo3ayxa (TeMreparypa,
OTHOCHUTEJIbHAS BJIAXKHOCTH) B NMOMEIIEHUM MPU U3MEHEHUH BHYTPEHHUX M BHEIIHUX BO3-
JNEUCTBUM OCYILIECTBIACTCS MyTEM U3MEHEHUS KOJIMYECTBA TEIJIOThI, HOCTYNAIOIIEH ¢ MpHU-
TOYHBIM BO3/JyXOM B MIOMEIICHUE, @ UMEHHO TEMIIEPATypPhl WIIM Pacxoja MPUTOYHOTO BO3-
nyxa. B cucremax ¢ MOCTOSHHBIM PacXoJIOM BO3/yXa B KAUECTBE yIPABJISIOIIETO BO3/IEH-
CTBHUSI BBIOMPAIOT TEMIIEPATypPy MPUTOYHOTO BO3/IyXa, B CUCTEMAX C IEPEMEHHBIM PacX0JI0M
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— pacxo]l BO3[lyXa, a TAKXKe TeMIepaTypy NPUTOYHOTO BO3/lyXa B OCIEAHUX. B mocnen-
HUX JIOCTH)KEHHHM pPacxojia MPUTOYHOTO BO3JyXa MHUHUMAJIbHO HEOOXOAMMBIX 3HAYEHUU
BO3MOYHO TaK)K€ MOCIIEAYIOIIEe U3MEHEHUE TEMIIEPATYPhl IPUTOYHOIO BO3yXa IPH AAJIb-
HEWIIIEM CHU)KEHUH HArpy3KH.

IlenTpansubie oqH030HAIBHBIE CKB ¢ MOCTOSTHHBIM pacxo10M BO3ayXa — Tpaaullu-
OHHbIE, Hau0OJIEE YaCTO HCIOJIb3yeMble CUCTEMBbL. OHU MPUMEHSIOTCS MPAKTUYECKH IS
BCEX MOMEILEHUN C MOCTOSIHHO U MEPEMEHHOMN HAarpy3Koi, 8 UMEHHO B TOMEIICHUSIX 00JIb-
moro o0beMa (3pUTeNIbHbIE 3aJ1bl, KOH(PEPEHII-3aJIbl, TOPTOBBIE 3aJIbl, ayAUTOPUU U T.1.) C
PaBHOMEPHO M HEPABHOMEPHO paACIPEICIEHHON HAarpy3Ku MPU BHICOKUX 3HAYEHHSIX OTHO-
[ICHUS SIBHOTO KOJIMYECTBA TEIUIOTHI K MOJHOMY (MaJiasi A0JIsl CKPBITOM TET JIOTHI), IPU TeX-
HOJIOTMYECKOM KOHJIMLIIMOHUPOBAHUM BO3AyXa, KOTJa TEIUIOBAsl U BJIAXXHOCTHAs Harpys3ka
Yalie BCEro HEeM3MEHHa, HaIPUMEP, B «YUCTHIX» MOMEIICHUX, B IPEIIU3MOHHBIX CUCTEMAX
KOHJIULIMOHUPOBAHUS BO3AyXa U T.1.

[{enTpanbHble KOHAMIIMOHEPHI KOMIOHYIOTCS W3 OTHAEJBbHBIX KOHCTPYKTHBHBIX H
GbyHKIHOHANBHBIX 0J0KOB. DYHKIIMOHAIBHBIE OJIOKU CITYXaT ISl peain3alyy MpoIeccoB
00paboTKH, CMEIIeHHs TOTOKOB, U3MEHEHHsI pacxo/ia, mepeMelieHus Bo3ayxa. s nose-
J€HUSI COCTOSIHHSI HAPY>KHOTO BO3AYyXa J0 COCTOSHHS IPUTOYHOTO BO3AYyXa B 3aBUCUMOCTH
OT TMepHo/ia TOJ1a, €r0 HEOOXOUMO OYUCTUTH OT MBUIN, HATPETh WIH OXJIAJIUTh, YBIAKHUTh
WIH OCYUIUTh, IPU HEOOXOANUMOCTH CMEIIATh B OMPEACIEHHOM COOTHOIIEHUHU C PELIMPKY-
JSIUMOHHBIM BO3TyXOM, PACIPEAEIUTh 110 IBYM WJIH HECKOJIBKUM IIOTOKaM, 00€CIIeUnThb Ie-
peMenieHre no CeTH BO3AyX0B0AOB. COriaacHO TEXHOJIOIMYECKOW cxeMe 00pabOoTKU BO3-
JyXa NEHTPaIbHbIN KOHAUIIMOHEP KOMIUIEKTYETCS ()yHKIIMOHAIBHBIMHU TEXHOJIOTUUECKUMU
OyiokamMH (BO3JYIIHBbIE KJIANaHbl, (PUIBTPBI, BO3IYXOHArpeBaTENM, BO3YXOOXJIAIUTEIH,
TEMJI000OMEHHUKH JJI pereHepay TeIIoThl yAalIIeMOoro Bo3ayXa, OJOKH yBIaXKHEHHUS,
0JIOKH TEerIoMaccoOOMeHa, BEHTHIAIIMOHHBIE arperarhbl, IIyMOTJIYIIUTEIN) U KOHCTPYK-
TUBHBIMU OJIOKAMH C OIIPEIENIEHHOMN MOCIeA0BaTEIbHOCTHIO UX YCTAHOBKH.

KoHcTpykTuBHBIE 610KM HEOOXOAUMBI JIJIs1 MOHTaXa, 00CTY>KUBAHUS U PEMOHTA TeX-
HOJIOTHYEeCKUX O70KOB. [Ipy KOMIOHOBKE LIEHTPAJIbHOTO KOHAMIIMOHEPA UX YHCIIO CTpe-
MSTCS YMEHBIIUTh UM COBMECTUTH (DYyHKIIMOHAIBHBIN OJIOK C KOHCTPYKTUBHBIM C IEJTBIO
COKpaIeHusi TabapuToOB YCTAHOBKH, a TAKXKE 3aHUMAEMOUN 000pYyI0BAaHUEM CTPOUTEIHHON
TIOILATH.

KOHCTpYKTUBHBIMH OCOOEHHOCTSMH COBPEMEHHOTO 000PY10BaHUS LIEHTPAIbHBIX CHU-
CTEM KOHIUIIMOHUPOBAHMS BO3/yXa SBIISIOTCS:

—pa3HO00pa3ue CXeM KOMIIOHOBKH (JIBYXbSIpDYCHasi KOMIIOHOBKA C BBITSDKHBIMU BEH-
TUJISITOPAMU, C TETIOYTHIIU3aTOPaMU U T.]1.);

—CBEICHHOE K MUHUMYMY KOJIMYECTBO Kamep 00CIyKMBaHUs, 00bEeIMHEHUE MTPU-
eMHOro 0Jioka u 6J10ka QrIbTPOB, (YHKIIMOHATBHBIE OJIOKH C JBEpPLAMH ISl 00CTYKHBa-
HUS,

—OTCYTCTBHUE MPUCOESTUHUTEILHOTO OJI0Ka, BMECTO HETO — BEHTUJISITOPHASI CEKIINS;

—Oo0bIIIoe pa3HOOOpa3ue OJIOKOB YBIAKHEHHS BO3/yXa, MCIOJB30BAaHUS HOBBIX
CHocOo00B yBIaKHEHUS BO3AyXa (yJIbTPa3BYKOBBIC YBIAKHUTEIHM, COBPEMEHHBIE (opcy-
HOYHBIE KaMepbl OPOIIEHU);

—HCMOJIb30BAHNE BO3yXOOXJAIUTENICH NPSIMOr0 HCIapeHusi (MCIapUTeNb XOJIO-
JTAJTBHOW MaIllUHbI);
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—B 11eJI0M 00Jiee KOMITaKTHbIE YCTaHOBKY;

—MOHOOJIOYHOE MCTIOJHEHUE TUIIOBBIX CXEM KOMIIOHOBKHM C €JIMHBIM KOPIIYCOM H
NaHEJsIMH, YTO CHUXKAET BEC arperara, ynpou@aeT MOHTaX, YMEHbIIAET MOTEPH TEIUIOTHI,
X0JI0/1a, ITOBBIIIAET FEPMETUYHOCTh YCTAHOBKH.

I{eHTpanbHbIE KOHAULIMOHEPHI BHIIIOIHSIOT B KOPILYCE C HECYILIMM KapKacoM U MaHe-
nasmu. Koprtyc M3roTOBICH M3 MATUTPAHHBIX IITAMIIOBAHHBIX ATIOMHUHUEBBIX MPOQUIICH,
COEJIMHSAEMBIX C TOMOILBIO YIJIOBBIX COEMHUTENBHBIX AJIEMEHTOB, OTJIUTHIX U3 aTIOMUHHS,
YTO ONpENEsieT KOPPO3UOHHYIO CTOMKOCTh KOHCTPYKUMHU. [laHenn Thma coHABUY UMEIOT
TOJIUHY OT 25 10 50 MM B 3aBUCMMOCTH OT BapHaHTa UCTIOTHEHUS U BUAA TETIIOU3O0JISILIH-
OHHOro Marepuana. [lanenb COCTOUT U3 ABYX METAUIMYECKHUX JHCTOB, MEXKIY KOTOPHIMU
pa3Melaercs yTermnTelb.

JIMCTBI MOTYT OBITH MU3TOTOBJICHBI U3 PA3TUYHBIX MATEPHUAIIOB:

—OLIMHKOBAHHO CTaN! (CTAaHAAPTHOE UCTIOJHEHUE JIJI1 BHYTPEHHUX JIUCTOB);

—OLIMHKOBAaHHOM CTaJIH C MOJUMEPHBIM MOKPHITUEM (CTAaHAAPTHOE UCTIOHEHUE IS
HapY>KHBIX JIUCTOB), B IEHTPAIbHBIX KOHAUIIMOHEepax HC 1BeT MOKpBITHUS CBETIIO-CEPhIN
RAL 9002;

—aJIOMUHUEBOTO crurtaBa (peraluman) (ms BHyTpEHHEro W Hapy»KHOTO JIMCTa Ta-
HEJN);

—Hepraseroniei cranu Mmapku A 304 (115 BHyTpEHHUX U HAPY’KHBIX JTUCTOB).

Teronzonsauus MOKeT ObITh U3 HETOPIOYUX MAaTEPHAJIOB: BCIEHEHHOTO MEHOIOJIH-
ypeTana (ctangaptHoe ucnonnenue 1t HC) unu MuHepaibHOM BaTa.

Tennon30JSIUMOHHBIN CJI0M MaHEeJIEN COHABUY OJJTHOBPEMEHHO SIBJISETCA U 3BYKOU30-
JTSUUMOHHBIM clioeM. [lornonienre ypoBHS 3ByKOBOIM MOIIIHOCTH MaHESIMUA KOpITyca ¢ TOJ-
MIMHOW M30JISMU U3 BCIEHEHHOTO NIEHOMOInypeTaHa 6 = 46 MM 110 OKTaBHBIM MOJOCAM.

Kpemienne nmaneneit oCynecTBIsE€TCS € TOMOIIbIO CAMOLIEHTPUPYIOIINXCSI BAHTOB U
HEHJIOHOBOM BTYJKHU ISl 0OecreueHnss MaKCUMaJIbHOW 3aTsKKKA BUHTa 0e3 nedopmaruun
naHeneil. YToObl HE TONMYCTUTh YTEUKH U MOICOCHI BO3/1yXa, UCIIOIb3YETCs pE3MHOBAs MPOo-
KJIaJIKa MEXKIY MMAHENbI0 U KapKaCOM.

Pama wm3roraBnuBaercs W3 HIBEUIEpA, COCAMHSIEMOro allOMUHUEBBIMH YTOJIKAMH,
UMEET OTBEPCTHSI AJIsl yA0OHOTO MOAbEeMa U repemMeleHus 01oka. J{ist kaxaoi cekunu neH-
TPaJIbHOI'0 KOHAMIIMOHEPA CBOS pama, BbICOTa OCHOBaHHMsI cocTasisieT 100 MM a1t Tunopas-
mepoB HC 013 -HC 300,140 mm — nnsa tuniopazmepoB HC 360 -HC 720, nns 610k0B
YBJIQXKHEHHS] OPOCUTENIbHBIX KaMEP M COTOBBIX YBIAXKHHUTENEH, UMEIOIUX MOJJIOH, BBICOTA
pambl — 380 mMm.

MakcuMainbHas TeMiieparypa nepemeniaemoro Bozayxa 80°C, 4to cBsI3aHO ¢ JOJTO-
BEYHOCTHIO pabOThl TAKUX 3JIEMEHTOB KaK MOJUIMIHUKH BEHTUJISTOPOB, KIMHOBUIHBIC
PEMHHU, BO3AYIIHbIE (PUIBTPBI, YIUIOTHAIOIINE NPOKIAIKU U T. A. [Ipu Temneparype Bblie
40°C cnenyeT NpUMEHATH JIEKTPOJBUIaTeNI BEHTHISITOPOB C YCUJIEHHON TETUIOBOM H30-
JISAITAEN.

LleHTpanbHBI KOHIUIIMOHEP MOXKET IOCTABISATHCA OTAEITBHBIMU (PYHKIIMOHATb-
HbIMU U KOHCTPYKTHBHBIMU CEKIIMSIMU WJIM KaK MOHOOJIOK, YTO YAEIIEBISET YCTaHOBKY,
YMEHBLIAET BEC M radapuThl M yrpomaer MoHTax. OJIHaKO CyIIECTBYET OTpPaHUYEHUE Ha
JUTMHY YCTaHOBKH, KOTOPOE 3aBUCHUT OT THMopazMepa (00braao He 60mee 3000 Mm).
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I{eHTpasbHBIE KOHIULIUOHEPBI U3rOTABIMBAIOTCS B CIEAYIOIIUX BApUAHTAX MCIIOJI-
HEHUS:

— U1l yCTAaHOBKU BHYTPH 31aHUS;

—UIs1 YCTAaHOBKH CHApPY KU 31aHUS;

—TUTHEHUYECKOM, JUISl JICUEOHBIX YUPEKICHUM U «UUCTHIX)» MOMEILEHUH.

IIpy ycTaHOBKE HEHTPAIBHOIO KOHAMIMOHEPA BHYTPH 3JaHUs ITAHEIN KOpIlyca U3-
rOTaBJIMBAIOT U3 OLIMHKOBAHHOM ctanu. [{nst ¢papmaneBTHueCcKoil, 3IeKTPOHHOM, TUIIEBON
Y XUMHAYECKOU IPOMBIIIJIEHHOCTH NMPETYCMOTPEHO CIIENUAIIBHOE UCIIOJIHEHUE C MTAHEISIMU
U3 HepxKaperolen cranu. [Ipu ycTtaHoBKke CHAapy» U 3[aHUS MIPETYCMOTPEH JOMOJHUTEIb-
HbII HABEC CBEPXY U MOJJO0H CHU3Y U3 AFOMUHMS. [Ipr MOHTa)ke yCTaHOBKA IOJKHA HAXO-
JUTHCS HA BBICOTE CPEAHECTATUCTUUECKOTO YPOBHS CHETOBOI'O MOKPOBA ISl AAHHON MECT-
HOCTH, HEOOXOJUM CIEUHaIbHBIA TEIUIOM30IMpOBaHHbIN (yHAaMeHT. CoelnHUTENbHbIE
AJIEKTpUYECKUE Kabeln pa3MelatoTcsl Ha JHe ycTaHOBKU. [Ipu HapykHOI ycTaHOBKE TpY-
O0IPOBOABI TEIIO-XO0JI0JOCHA0KEHNU U CUCTEMBl YTHIIM3AIMKU TEIUIOTHI C IMPOMEXYTOU-
HBIM TETJIOHOCUTEJIEM MOTYT pa3MeIlaThCsl BHYTPH YCTAHOBKH, 3a00pHOE U BBIITYCKHOE OT-
BEPCTHE JI0JKHBI OBITh 3allIUIICHBI CIIEIUATbHBIMU CETKaMHU OT NTUL. B leHTpaabHBIX KOH-
TULAOHEpax IPU TMTHEHUYECKOM HCIIOJHEHMM OTIEIIBHBIC 3JIEMEHTHI — BEHTUIIATOPHI,
BO3/yXOHarpeBaresb, BO31yX00XJIaUTENb C MOAJOHOM U CenapaTopoM, KacceTbl PUiIbTpa
kiacca G3 u G4, nryMoriaymmTenn — MOTYT ObITh U3BJICUEHBI 10 CTICUATBHBIM HAMpaB-
JSIOLIUM U3 HEPKaBEIOIIEH CTaau. DTO HEOOXOAUMO ISl IPOBEICHUS IEPUOIUYECKH T10J-
HOM JTe3nH(EeKINN BHyTPEHHEH TOBepXHOCTH Kopiryca. Kapmannsie hpunbTpel knacca ot G5
10 G9 ycraHOBJIEHBI B CTAllMOHAPHBIE PaMbl KOPITYCa, UX OTCOECIUHSIOT OT paMbl U U3BJIE-
KaroT nepea AesuHdexnuei. [1nacTuHpl IyMoriymuTenel 10M0JIHUTEIbHO 3allUIEHbI TTI0-
JUATUIIEHOBOM TUIeHKOU. CreruanbHO OT(OPMOBAHHOE NPSIMOE U TJIAJIKOE JHUIIE U3 He-
pKaBerollel cTaau 00ecreyrBaeT IPOCTYI0 OUUCTKY U CTOK YUCTAIIMX U I€3UH(PEKINOH-
HBIX CPEJCTB B KEJIOO U3 HEPIKABEIOILETrO JIMCTA, MPUKPEIUICHHBII Ha CTOPOHE 00CTyKUBa-
HUS 10 Beel anuHe Osoka. JIBepiia Ha CTOpoHe 00CTyKUBaHUS UMEET JUIMHY OJi0ka. BHyT-
PEHHHE CTEHKM 3JIEMEHTOB KOpIIyCa, KOPIIyC BEHTHJISATOPA, LIYMOIUIYLUMUTEIN IOIOJIHM-
TEIHHO OKPAIICHBI KPACKOH, YCTOMYMBON K CPeICTBaM JIe3UH(GEKITNH, NI U3TOTOBJICHBI U3
HepkaBeroleit ctanu. [IpucoeauuurensHbie TPyOOPOBOIBI HAXOASITCS BHYTPH KOHAMIIN-
OHEpa, KaIUIeyJOBUTEIN CBOOOIHO M3BJIEKAIOTCS, BO3AYLIHbIE KJIANIAHbI FEPMETUYHBI IO

DIN 1946/4.
3.2 KoHauuoHepshl CIJIUT-CHCTEM

JIJIsl KOHAWIIMOHUPOBAHUS BO3AyXa B JKUJIBIX U OOIIECTBEHHBIX (HAaIpuMmep, B opuc-
HBIX ) TOMEIICHUX HanOobiee npuMeHeHue moayumian CKB co crmuT-cuctemamu.

Ha3BaHmne «CIUIMT-CHCTEMay MPOMCXOAUT OT aHrauiickoro Split — pacmiensars, pas-
nensath. CucrteMa paszeiieHa Ha JBa 0JI0Ka — gHympenHull U ghewHuti. BHEIHUI OJIOK, T/1e
YCTAHOBJIEH KOMIIPECCOP, UMEET MOBBIIICHHBIH YpPOBEHb ITyMa. DTOT OJIOK BBIHOCHUTCS
HapYXKy ¥ YCTaHABIIMBACTCS HA CTCHE 3/IaHUS, HA KPBIIIE, YepaKe, B MOACOOHOM TTOMETIIe-
HHUU WIN Ha OaJIKOHE.
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BHyTpeHHuii 070K, yCTaHaBIMBACTCSl HETIOCPEICTBEHHO B KOHAUIIMOHUPYEMOM T10-
MEIICHWH W OCYIIECTBISIET OXJIAXKICHHE, & TaKKe CO3/1aeT HEOOXOAUMYIO MOIBUKHOCTH
OXJIQXKJIEHHOTO BO3/1yXa BHYTPH MTOMEIIICHHUS.

U B Hapy>KHOM, ¥ BO BHYTPEHHEM OJIOKE UMEIOTCS TEIUIOOOMEHHUKU ¥ BEHTUJISITOPHI.
B Hapy>xHOM 0J10K€ KpOME TOr0 YCTaHOBJIEH KOMIIPECCOP U TEPMOPETYIUPYIOIINUNA BEHTUITh
(TPB).

[TpuHIMN AEHCTBUS CITUT-CUCTEMBI OCHOBAaH Ha MCIIOJIb30BAHUU CIEIYIOIINX Tep-
MOJIMHAMHUYECKHX MPOLIECCOB: MPH UCTIAPEHUH JTI00ast )KUIKOCTH TOTJIOMIAET TEIUIO, a MPH
KOHJICHCAIIMH Tlapa — TEIUIO BBIACTSETCS; IPU COKATHH Ta3a OH HArpeBaeTcs, a MpU paciliu-
PEHHH — eT0 TeMIIepaTypa CHUKACTCA.

Konaummonep npeacTaBiseT coO0i 3aMKHYTHIN TepMETHYECKH KOHTYp, BHYTPH KO-
TOPOTO ABMKETCS XJaJlareHT. Mcnapssch B OJHOM TEIJIOOOMEHHUKE (MCIIapuTelie) OH T0-
TJIOIIAST TEIUI0, & KOHACHCUPYSCh B APYTOM (KOHJEHCATOPE) OH BBIACISACT TEILIO.

["a3000pa3ubIit xmagareHt (ppeoH) u3 ucnapuTens (Bo BHyTpeHHEM OJioke) npu P =
3-5 at, t = 10-20 °C noctynaet B KoMmrpeccop (BO BHEIIHEM OJIOKE), TJIe OH CKUMAETCS 10
P =15-20 ar u npu 3toMm HarpeBaetcsa o t = 70-90 °C, mocne yero HampaBisieTcsl B KOH-
JICHCATOP, KOTOPBI 00/1yBaeTCs C TOMOIIIbIO BEHTHIIATOPA BO BHEIIHEM OJIOKE Hapy KHBIM
BO3yXOM, UMEIOLINM TeMIIepaTypy HIXe (peoHa.

[Tpu oxnaxxnenuu Pppeon octeiBaet a0 t = ty +10-20 °C u konnencupyercs. [locne
TPB naBnenue ppeona cHmxkaercs 1o P = 3-5 at mpu 3TOM OH YaCTHYHO ucmapsiercs. ['azo-
KHUJIKasi CMECh MOCTYIAET B UCIIAPUTENIb BHYTPEHHETO OJIOKa, TIe UCTIApAACh OXJIaXKIaeTCs
10 1< ty BCenCTBHE Yero BOCIPHHUMAECT TEIJI0 BHYTPEHHETO BO3/yXa, KOTOPHIM 00/1yBa-
€TCsI HCTIAPUTEIh C TIOMOIIBIO0 BEHTHWIIATOPA BO BHYTPEHHEM OJIOKE M HAMPaBISETCS B KOM-
npeccop. CIuT MoXkeT paboTaTh U B peKMME HarpeBa BHYTPEHHETO BO3AyXa.

Pexxum HarpeBa oCyIIeCTBISICTCS ITyTeM U3MEHEHHS IBIDKEHUS (hpeoHa B 00paTHOM
HanpaBieHuH. [Ipu 3TOM pexuMe KOHICHCATOP M UCTIApUTENh MEHSIFOTCS POJISIMU, B HAPY K-
HOM OJioke (hpeoH mcmapseTcs, OXJaKIaeTcsl HIKe ty , MO3TOMYy BOCIPHHHMAET TETLIO
Hapy>XKHOTO BO31yxa. Takum 00pa3oM, KOHAMLIHUOHEP paboTaeT Kak «TEIJIOBOM HAacoCy.
DTOT peKUM 11eJIeCO00pa3HO MPUMEHSTH mpH ty> 5 °C.

Tax kak B KOHIUIIMOHEPE XOJOJ U TEIUIO HE MPOU3BOJIATCS, @ IPOUCXOTUT EPEHOC
TerJIa, TO BbIJada TeTula WM X0J10/1a IPUMEPHO B 3 pasa OobIle, 4eM moTpediseMast CIiu-
TOM BJIEKTPOIHEPTHSL.
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Ilpaxkmuueckoe 3anamue Ned

4.1 KananbHble KOHIULIMOHEPHI
4.2 KOoHIUITMOHEPHI CINTUT-CUCTEM C IPUTOYHON BEHTUIIALIUEH

Ipeun3uoHHbIe KOHAMIUOHEPHI
4.1 KanajbHble KOHAULIMOHEPBI

KananbHble KOHIULIMOHEPHI MIPEHA3HAYEHBI, KAK IIPABUJIO, AJIsI KOHAULIMOHUPOBA-
HUS HECKOJIBKUX MTOMEIIEHUI OJTHOBPEMEHHO.

KananbHbI# KOHAUITMOHED, TPEK/IE BCETO, PACCUUTAH HA pabOTy B PEKUME PEITUPKY-
JISIITAY, ¥ B TAKOM KadecTBe OH OoJiee OJIM30K K KOHAMIIMOHEPAM CILTUT-CUCTEM, PACCMOT-
PEHHBIM B pazzene 3.2.

OCHOBHOE OTIMYHE 3aKII0YACTCA B TOM, YTO BHYTPEHHUE OJIOKM KaHATHHBIX KOHIHU-
[IMOHEPOB YCTAaHABIMBAIOTCS 3a MOIIMBHBIM MTOTOJIKOM, a BO3/IyX 3a0UpaeTcs U pa3aaeTcs
BO3/1IyXOBOJaMU MO KOHJIUIIUOHUPYEMBIM TOMEIICHUSIM.

BuayTpennuii 610k KaHaIbHOTO KOHIUIIMOHEPA UMEET 00Jiee MPOCTYI0 KOHCTPYKIIHIO,
TaK Kak K HEMY He MpeabsBiseTcs TpeOoBaHUN nu3aliHa B OTIWYUE OT KOHIUIIMOHEPOB
CILTUT-CHUCTEM.

Bo3ayx 3a0upaercs U3 MoMeIieHus yepe3 3a00pHYI0 PEIIETKY, MPOXOJAUT BHYTPEH-
HUM OJIOK M CHUCTEMOW BO3JYyXOBOJOB CHOBA MOJIAE€TCS B MOMEIICHUS Yepe3 paclpe/eiu-
TEJIbHBIE PEIIETKH.

brox umeer 60s1€e MOLTHBIN BEHTHIATOP, MO3BOJISIOMIUNA TPEOI0JIETh COIPOTUBIIE-
HUE pacnpeieTuTENbHBIX BO3TyXOBOJOB H PEUIETOK.

KananpHbIN KOHAMITMOHED, TaK)KEe KaK MU OOBIYHBIN KOHJIHMIIMOHED CIUIUT-CHCTEMBI,
COCTOUT U3 JABYX OJIOKOB — KOMITPECCOPHO-KOHACHCATOPHOTO (Hapy>KHOTO 0JIOKA) U HCTa-
PUTENBHOTO (BHYTPEHHETO OJIOKA).

HoMmeHknaTypHbIi psii TAKUX KOHAUIIMOHEPOB IO TEIJI0-XOJI00MPOU3BOIUTEIHHO-
CTH HE MPEBBINIAECT, KaK MpaBuio, 17 kBT.

KananbHbIll KOHIUIIMOHEDP PACCUUTAH B OCHOBHOM Ha PabOTy TOJLKO Ha PEIUPKYJIs-
IIMI0O U HE BCETJa MOXET MOJIaBaTh B MOMEIICHUE CBEXXHUN BO3JAYyX. DTO BBI3BAHO TE€M, UTO
TeMIleparypa IojJaBaeMoro B pabodyro 30HY Bo3ayxa corjlacHo tpebOoBanusim CII He
noyxHa ObITh HIKE 14-16°C. [1oaToMy pu MEHBIIMX TEMIIEpaTypax HAPY>KHOTO BO3/yXa
HEO0OX0IMMO 00s13aTeIFHO TOJIOTPEBaTh 3a0MPAEMBbIil C YIUIBI BO3AYX, JIaXe MpHU padoTe
CUCTEMBI B PEKUME OXJIAKICHHUS.

[TomorpeB cBekero Bo3yxa B MPOXJIATHOE BPEMsl T0/1a MOXKET 00ecTieunBaThCs MPH-
MEHEHHEM MOJIeJIe KOHIUIIMOHEPOB C TEIUIOBBIM HAacocoM. OJHAKO B XOJIOJHOE BpeEMs
rojia mMpu TEMIIEpaType HAPYKHOTO BO3ayXxa HUxe MUHYC 10-15 °C Termnonpou3BoaUTENb-
HOCTH KOHJUIIMOHEPA CTAHOBUTCS HEJJOCTATOYHO.

Jlnst oOecrieueHust KPyrJIOroAMYHON MOJa4l CBEKEro BO3JyXa B JIOMOJTHEHUE K Ka-
HaJLHOMY KOHJIMIIMOHEPY HEOOXOJMMO YCTaHABJIMBAThH CHEIUANIbHBIC DJIEKTPUUECKUE WU
BOJISTHBIC HarpeBaTeu, 00eCneunBaroNIMe HeOOX0IUMbINA O0TPEB MOABAEMOI0 BO3/1yXa
B MPOXJIaJHOE BpEMsI T'0J1a, WJIK TPUMEHSITh OTAECIbHBIE IPUTOYHBIC BEHTHISIITUOHHBIEC yCTa-
HOBKH CO BCTPOCHHBIMHU HarpeBaTEIIsSIMH.
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JIOTIOTHUTEIBHBIE 3JIEKTPOHATPEBATENH WJIM IPUTOYHBIE YCTAHOBKHU JTOJKHBI UMETH
CBOIO cucTeMy aBToMaTHKU. [ToaTOMy B Citydae HEOOXOIMMOCTH KPYTJIOTOJJUYHOTO UCTIONb-
30BaHMs KaHAJIHHOT'O KOHUITMOHEPA C TOJjaueii CBEXKEro BO3/lyXa HEOOX0ANUMO pa3padarhl-
BaTh UHIUBUIYAJbHYIO CUCTEMY YIPABJICHHS HArPEBATEIEM WJIM CTABUTh JOMOIHUTEIbHBIN
MyJIBT yIPaBICHUS TPUTOYHON YCTAHOBKOM. B 000UX Ciydasix 3TO MPUBOUT K YCIOKHEHHUIO
U YIOPOXKAHUIO MTPOEKTA U JOMOJHUTEIbHBIM HEYA00CTBaM MOJIb30BATENS], BBIHYKJACHHOTO
«paboTaTb» ABYMsI MyJIbTaMHU.

B BO0BO3IYIITHBIX CUCTEMAaX B KOHAUIIMOHUPYEMOE MTOMEIIEHUE BBOJUTCS BO3AYX,
00paboTaHHBIN B IIEHTPAILHOM KOHJIUIIMOHEPE, U BOJA, HECYIIasl TETIO MK X0j10/1. B oTe-
YECTBEHHOM MPaKTUKE 3TH CUCTEMbl HA3bIBAIOTCS MECTHO-IIEHTpalibHbIe. Bo31yX, Ha3bIBa-
€MbIi TIEPBUYHBIM, M BOJIa 00pa0daThIBaIOTCA B IIEHTPAJIbHBIX YCTAHOBKAX, a 3aT€M IO CH-
CTeMe BO3yXOBOJOB M TPYyOOIPOBOJIOB MOJAIOTCS BO BCe MOMEIIeHUs 31aHusl. Boaa uc-
MOJIb3YETCS AJIS OXJIXKICHUSI WM HAarPEeBaHUsI BTOPUYHOTO (PELMPKYIISIUOHHOTO) BO3/IyXa
MOMEIIEHHs] B TETNIOOOMEHHHMKAX MECTHBIX arperatoB. BogoBo3ayIIHbIe CUCTEMBI IPUME-
HSIFOTCSI JJIsI TOMEIIEHUM CO 3HAaYUTENbHBIMU SIBHBIMU TEILIOBBIICICHUSIMHU, TJI€ HE TpeOy-
€TCs KECTKOE MOJJIepKAaHUE 3aJaHHOTO 3HAYEHUSI OTHOCUTEIBHON BIAXXHOCTH BO3/YyXa.
OTU CHCTEMBI XOPOIIIO ce0s 3apeKOMEHI0BANIN 32 PyOe:KoM B O(PHCHBIX 31aHUSX, OOJIbHU-
11aX, TOCTUHUIIAX, IKOJaX, JKUJIBIX 3/IaHUSIX, UCCIEA0BATEIbCKUX JIabopaTtopusix. OHH MO-
T'yT NPUMEHSTHCS B MHOTO30HAJIbHBIX MPOU3BOJACTBEHHBIX TOMENIEHUAX TOYHOTO MAIIIHO-
CTPOCHMUS, PAIUOTEXHUUECKON, (PapMalleBTUUECKOM, MUILIEBON MPOMBIILICHHOCTH U T.1. B
MOCJIETHUE TOJIBI MTOTYYWIIN IIUPOKOE pacnpocTpaHenue B Poccuu. B BO0BO3yIIHBIX CH-
CTEMax B KayeCTBE MECTHBIX arperaTtoB, YCTAHABJIMBAEMbBIX B IMOMEIICHUHU, TPUMEHSIOT
KEKIIMOHHBIC, BEHTUJISITOPHBIC JOBOUUKH, HATIOJIbHBIE KOHBEKTOPHI U OXJIXKIAIOIIIHE A~
HEJU.

Oco0eHHOCTBIO MpoeKTUpoBaHus BoAoBo3aAyIIHbIX CKB siBnsieTcss He0OX0AMMOCTh
omnpeieNeHrs TeXHoJIornueckux Harpy3ok Ha CKB pa3nensHo Uil HEHTpaibHOM CUCTEMBI U
MmecTHbIX arperatoB. Kokopun O. f. mpemnaraer pasnensite oOmiue W30bITKU WIH HEI0-
CTaTKU TETUIOTHI B TIOMEIIICHUH Ha OTCIbHBIC JTOTU UITU COCTABIISIONINE C TEM, YTOOBI OJTHA
JI0JIsI aCCUMUIIMPOBAJIACh COOTBETCTBEHHO B anmaparax LEeHTPaJIbHOW CUCTEMBI, a Apyras
— MECTHBIMH arperatamu. J[Jis UCKIIIOUEHUS Mepepacxo/ia X0J0/1a U TEIJIOThl B paHHEU
OTEUECTBEHHOU JTUTEpAType MO MeCcTHO-TIeHTpaibHbIM CKB 0b1710 pekoMeH10BaHO, 9TOOBI
HEeHTpadbHas cucTemMa accumminpoBaiia 30-40% ot 00111ero KoauyecTBa U30bLITOUHON TeTl-
JOTHI B MOMEINIeHuH, a MecTHas cucrema — 60 70%. B mocnegnux padorax [29,30] nns
MOTJIONICHUS MMOCTOSHHBIX TEIIOMPUTOKOB (JTF0/IU, OPTTEXHUKA) JISl TPAKIAHCKUX 3aHUN
PEKOMEHAYIOT B pabodee BpeMsl UCIIOJIb30BaTh BO3/IYX, OXJIAXa€MbIH B IICHTPAIbHBIX all-
napatax CKB, a oTBo/1 mepeMeHHBIX TEILIONPUTOKOB (COJIHEUHAS paJuaIlus, TOTOK 3a CUET
TeIJIoNepeJaur Yepe3 HapyKHbIC OTrpakJICHUs) OCYIIECTBISATh MECTHBIMU arperaramu. Ha
OCHOBE 3TOT'0 pa3AeJICHUS MPETI0KEHO ONMPEIENATh HArPy3KHU MO XOJIO0Y U TETUIOTE Ha LIEH-
TpaJbHYIO0 CUCTEMY U MECTHBIE arperatbl. bojiee mpaBUIIbHBIN MyTh — OMPENEICHUE TEXHO-
JIOTUYECKUX HArpy30K OJIHOBPEMEHHO C BBHIOOPOM TEXHOJIOTHYECKON CXeMbl 00paboTKU
BO3/yXa B XOJI¢ TIOCTPOCHUS Ha | - d quarpaMme ¢ y4eTOM KOHKPETHBIX TEXHUYECCKHX Xa-
PaKTEPUCTUK YCTaHABIMBAEMbIX MECTHBIX arperaros [§].
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B 3aBucuMocTH OT perraeMbIX 3a/1a4, 0COOEHHOCTEN 00BEKTa U MPUMEHSIEMBIX MECT-
HBIX arperaToB MO>XHO BBIJEIHTh BO3MOXKHBIE CXEMBbI, ONpPEACIAIONINE MOCIeA0BaTENb-
HOCTh 00pa0OTKHM BO3/IyXa BO Beex AneMeHnTax BogoBo3ayiHoi CKB. [1pu ucnonszoBanuu
B KaueCTBE MECTHBIX arperaroB BEHTUJISITOPHBIX TOBOMYUKOB ((DIHKOMIIOB) TAKUX CXEM
TpH:

a)  C He3aBHCHUMOH OOpabOTKOW PEeHHMPKYISIIIHOHHOTO BO3AyXa B ()IHKOWIE U
Hapy»KHOT'O BO3[lyXa B LIECHTPAJIbHOM KOHJHUIIMOHEPE;

0)  crpeaBapUTEIbHBIM CMEIIEHUEM HApYKHOTO HE0OOpaOOTaHHOIO BO3/1yXa C pe-
HUPKYJISILIMOHHBIM B ()IHKOMIIE, a 3aTeM ero o0pabOTKOM — HarpeBaHUEM WM OXJIax7e-
HUEM;

B)  C NIPEIBApUTEIBHBIM CMEIICHHEM 00paOOTaHHOTO B IEHTPAILHOM KOHJIUIIUO-
HEepe Hapy>KHOTO BO3/yXa C PEIHUPKYJIALMOHHBIM B (DIHKOIIIE, a 3aTeM ero o0paboTKON —
HarpeBaHUEM HJIM OXJIAXKICHUEM.

B cxeme a) B TeruiooOMeHHUKE (HIHKONIA OXJTAKIAETCS PEIUPKYIISIUOHHBIN (BHYT-
pEHHUM) BO3/yX, MOCTYMAIOIINUNA B MOMEIIEHUE HE3aBUCUMO OT MOTOKAa 00pabOTaHHOTO B
HEHTPAJIbHOM KOHJIUIIMOHEPE HApY>KHOrO Bo3Ayxa. [[puTouHbIid BO3MyX B pa3Mepe MUHU-
MaJbHOTO Pacxo/ia Hapy»KHOTO BO3ayxa o0OpabaTeiBaeTCs B ICHTPATHHOM KOHIUIIMOHEPE U
IOCTYIIAeT B MIOMEUIEHUS Yepe3 Bo3ayxopacnpenenurenn. CMemeHue IByX IMOTOKOB Mpo-
UCXOJIUT HEMOCPEACTBEHHO B caMoM TomenieHuu. B cxemax o0paboTku Bo3nyxa 0) U B)
NEePBOHAYATILHO TPOUCXOUT CMEIICHHE IBYX MOTOKOB HAPY>KHOTO U PELIUPKYIISIITUOHHOTO
BO3/lyXa B CMECUTEIBHOU KaMepe (PIHKOIIIA, a 3aTeM — OXJIAKICHUE WK HArpeBaHUE CMECH
B TeryI00OMeHHUKE. [Ipr 3TOM B cXeMe B) Hapy KHbII BO3/TyX TPOXOJUT COOTBETCTBYIOILYIO
00paboTKy B LICHTPAJIIbHOM KOHIUIIHOHEPE.

4.2 KoHauuuoHepshI CIVIUT-CUCTEM C IPUTOYHOM BEHTHJISIIUEH

bonee mMpPoOKUMH BO3MOKHOCTSIMM M NPEUMYIECTBAMH 00J121a10T KOHAMIUO-
HEPbI «CIUIUT-CUCTEMBI C IPUTOYHON BEHTHJISIIIUAECID).

KoHIuIMoHephl CIUTMT-CHCTEMBI ¢ MPUTOYHON BEHTHIISIUEH ITO3BOMSIOT 3(dek-
TUBHO peIIaTh OJHOBPEMEHHO 3a/1a4d BEHTUISIIMU U KOHJAUIIMOHUPOBAHUS ITOMEIIEHUS B
TEUYCHHUE BCETO I'ojia.

KonauunoHepsl CIMT-CUCTEMBI C IPUTOYHON BEHTUIISILIMEN KOMILJIEKTYIOTCS IITAT-
HBIMH AJIEKTPUYECKUMHU UJIM BOASHBIMU HATPEBATEIAMU C IUPOKUM JIUANIA30HOM MOIIHO-
ctu (ot 4,5 1o 24 xBTt). B 3aBUCHMOCTH OT MOIIHOCTH BHYTPEHHETO 0JIOKa HarpeBaTeiu
BBITIOJTHSIFOTCSI JIMOO OTJIETLHOM CEKIIMEH, IM00 BCTPauBaKOTCs BO BHYTPEHHU OJIOK.

KonauunoHepsl Takxke YKOMIUIEKTOBAaHbI €JUHONW CUCTEMON aBTOMAaTHKH, YIIPABJIsi-
Io1IeH paboOTOM KOHIUIIMOHEPA U 00ECIIeUNBAIOIICH €ro KOHTPOJIb M TUIABHOE PETyJIMpPOBa-
HHE MOITHOCTH HArpeBaTEJICH.

VYrpasnenne paboToi KOHIUIIMOHEpa (BKIIIOYast HarpeBaTeH ) MPOU3BOJIUTCS C €/~
HOT'O MyJIbTa YIPaBJICHUS, YCTAHOBJIEHHOTO B MIOMEIICHUH.

B03MOXHOCTH 1O TEIIO- XOJI0A0MPOU3BOAUTEIIBHOCTH 3TUX KOHIUIITUOHEPOB TAKXKE
CYIIECTBEHHO BBIIIE M COCTABJISIOT [0 MOIIHOCTH BHYTPEHHETO (MCMapUTEIbHOI0) OJI0Ka
1o 80 kBT.
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Hamop BenTunstopa BHyTpeHHero 0moka cocrapisier 100-150 ITa, mostomy Gs10ku
UMEIOT HU3KHUI ypOBEHb IIyMa U MOTYT YCTaHABIMBATHCS HEMOCPEJICTBEHHO Ha BXOJIE B
nomenieHue 3a (aabI-moToNIKOM. BO3MOXKHO KOMITJIEKTOBaHHE BHYTPEHHETO OJI0KA BEHTH-
JSITOpaMU TTOBBIIIEHHON MOIIIHOCTH, o0ecrneunBatomeid Hamop 1o 250 Ila.

PaccmoTrpum Gosiee moipoOHO MPUHITUIT pabOThl M KOHCTPYKITUIO CIUIUT-CUCTEMBI C
MPUTOYHON BEHTWISILIUEN HA IPUMEPE KOHJAUIIMOHEPOB BEAYLIETO EBPONENCKOr0 IPOU3BO-
AUTENs KIuMaTudeckoro obopynoBanust — ¢upmsl CLIVET (Mtamms).

CmuT-cUCTEMBI C TPUTOUYHON BEHTUIISIIIUEH MPEHA3HAYCHBI /IJI1 YCTAaHOBKU B KBap-
TUpaxX U O(UCHBIX MTOMEIIEHUSIX OOJBIIOTO 00beMa, Mara3uHax, peCToOpaHax U JIPyTrux Me-
CTax, KOrJa OJHOBPEMEHHO C KOHJMLIHMOHUPOBAaHMEM HEOOXOJIMMa IoJadya CBEKEro
(Hapy>KHOT0) BO3yXa.

TunoBasi cxemMa MOCTPOEHUSI CIUIMT-CUCTEMbI C MPUTOYHOW BEHTUIISIIUEH MOIIHO-
ctbio 710 20 kBT noka3ana Ha pucyske 4.1.

HacreHnan Mbkuin Bospyxopacnpe- 3nekTpuueckuin BHYTpeHHuiA CmecutenbHan  Tepmounsonu- KnanaH
peileTka B034yXOBOR AenuTenbHbIn kanopudep 6nok CN Kamepa pOBaHHbLIN C aneKTpu-

«xopob ¢ 6bnoxom BO34yX0OBOA HECKUM

j aBTOMaTUKM NPUBOAOM

pna 3abopa
cBexero

Bo3ayxa

Nyner
ynpasnexuA

MoTonoynblie

Aavchcy3opsi MoToNouHBIN
Andpysop ¢
peumpKynauven

BO3Ayxa

BrewHu
6nok MCAN

Pucynoxk 4.1 CxeMa THIOBOM CIUTMUT-CUCTEMBI C IPUTOYHOM BEHTHIIALINEH

Konauimonep criuT-CUCTEMBI C MPUTOYHON BEHTUIISIIMEH COCTOUT U3 IBYX OJIOKOB
— KOMIIPECCOPHO-KOH/IEHCATOPHOTO (BHEIIHETO OJIOKA) U UCTIAPUTETHLHOTO (BHYTPEHHETO
65oka). BayTpennuit 610k MOKeT 3a0MpaTh BO3AYX W3 MOMEIICHUS U CBEKUN BO3AYX C
YJIAIIBL.

CBexuil BO3yX MOCTyMHAeT Yepe3 HAPYKHYIO PEIIETKY U 10 TEeTJION30JIUPOBAHHOMY
BO3/[yXOBO/IY MOJIAETCSI B CMECUTEIIbHYIO KaMepy, IJIe CMEITUBACTCS C PEIUPKYIISITUOHHBIM
BO3TyXOM U3 ITOMEIICHUSI.

Hapy>xHas pemeTka MoKeT OBITh KaK peryJupyeMoi, TaKk U HeperyaupyemMoi. B mo-
CIICTHEM CITydae B BO3TyXOBOJC YCTAHABIMBACTCS BO3AYIIHBIA KJIAMaH C JICKTPUICCKUM
IPUBOJIOM, HCKJTIOYAIONNH TIOTIaIaHue XOJIOTHOTO BO3/IyXa B IIOMEIIECHUE TIPH BBIKIIFOUCH-
HOU CUCTEME.
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PeuupkynsiiiMoHHBIN BO3AyX 3a0MpaeTcss U3 MOMEIICHHS Yepe3 PelIeTKH (M0ToJI0Y-
HbIE, HACTEHHBIE U T.11.).

CoOTHOLIEHUE CBEXETr0 U PEUUPKYJSIIMOHHOTO BO3yXa PETYJIHUPYETCS CMECHUTENb-
HOM KaMepOoU M OIpeIeAeTCS CAHUTAPHO-TEXHUYECKUMH TPEOOBAHUSIMHU, a TAKKE YCIIOBH-
SIMH pabOTHI KOHAUITMOHEPA.

CMemmaHHbBINA BO3AYX IMOAACTCS BO BHYTPEHHU OJIOK, T/Ie OH (PHIIBTPYyeETCs, OXJIaxaa-
ercs unu HarpeBaercs. [1oaroToBieHHbI BO3AYX BEHTHISITOPOM BHYTpPEHHEro OJI0Ka Io-
JaeTcsl B KOHAUIIMOHUPYEMBIE TIOMEIIEHHS IO CUCTEME BO3/1yXOBOJOB U PACIIPEICIUTEIb-
HBIX PEIIETOK (HACTEHHBIX, TOTOJIOYHBIX U T.1I.).

B ogHoMm u3 momenieHuid, BEHIOpAaHHOM B Kau€CTBE 3TAJOHHOIO, YCTAaHABIUBAETCS
NyJIbT yIpaBieHus Bceil cucreMoil. C mynbTa 3aaeTcsi pekuM padoThl KOHAMIIMOHEpA U
TeMIiepaTypa B TOMEIICHHH.

Ha nynbTe ynpapiieHus 3aaeTcst pexuM padoThl KOHTUITMOHEPA — OXJIAXKACHUE WK
o0orpes, TeMriepaTypa B IOMEIIEHUH U CKOPOCTh BEHTWIATOpa. HekoTopsle Moienu myJib-
TOB aBTOMAaTHYECKH BBIOMPAIOT HEOOXOIUMBIN pexuM paboThl. B aToMm ciydae cucrema
yIpaBlIeHUusT KOHAUITMOHEPOM aHAIM3UPYET TEMIEpaTypy B MOMENICHUU U 33aJaHHYI0 Ha
nyneTe yrpasieHus. [locie 3Toro cucrema cama BEIOMpAET PEeKUM pabOThI, OXJIAXK/Iast WIH
0JIOTpEeBas MOIaBAEMBbI BO3AYX.

Ha «x01018b1X» MOJIENSIX NOAOTPEB BO3AyXa 00€CIIEYNBAETCS MIIABHBIM BKIOYEHHEM
aneKTpoHarpeBareieid. Ha Moesnsix ¢ TemIoBbIM HACOCOM MOI0IPEB BBITIOJIHSAETCS B IEPBYIO
ouepeab paboToM TemIoBOro Hacoca. B aToM ciryuae 060rpeB momenieHu odecrneunBaeTcs
KOHAUIIMOHEPOM 32 CYET PEBEPCUPOBAHUS XOJIOIUIBHOTO IIUKJIA.

Ecnu He XxBaTaeT TEIIONPOU3BOAUTEILHOCTH KOHAUIIMOHEpA (HallpuMep, pU CHU-
KEHUH TeMIlepaTyphl BO3/1yXa HA yJHMIIE, KOT/Ia MMaJlaeT TEIIONPOU3BOIUTEILHOCTh KOHAM-
[IMOHEPa), aBTOMATHKA HAYMHAET TUIABHO MOAKIIOYATh SJIEKTPUYECKUE HAarpeBaTenu, 100u-
BasCh MOJYyUYEHUS HEOOXOIMMOM TeMIepaTyphl MojjaBaeMoro Bo3ayxa. [lpu remneparypax
HapY>KHOTO Bo3ayxa Hike MUHYC 20 °C mpakTU4ecKu BeCh 000rpeB 00ECIICUMBACTCS DIEK-
TpPOHArpeBaTEISIMHU.

[ToTpeOHass MOIIHOCTH HarpeBaTessi MOXKET ObITh CHIDKEHA HUCIIOJIb30BAHUEM PEIHp-
KYJISIIAY, TaK KaK KOJMYECTBO CBEXKETO BO3IyXa, KOTOPOE HEOOXOIUMO MOJaBaTh B TIOME-
IICHHE 110 CAHUTAPHBIM HOPMaM, 3HAYUTEIHPHO HIDKE KOJTMYECTBA BO3yXa, TPEOYEeMOro JJis
KOHAUIIMOHUPOBaHUs oMeleHus. Kak mpaBuio, KOJIMYECTBO CBEKETO BO3/TyXa MOXKET CO-
cTaBiATh 70 30% OT cymMMapHOH MMOJayu, 4TO B OOJIBIIMHCTBE CIy4YaeB Jake MEepEeKpPhIBACT
CaHUTAPHO-HEOOXOIMMbIE HOPMBI ITOJA4YU CBEKETO BO3AYXa.

Oco6enHo 2 PeKTUBHO MPUMEHEHNE MOJIEIEH ¢ TeTNIOBBIM HAaCOCOM B TIEPEXOIHBIM
NepUoJI NMPU TeMIepaType HapykHOTo Bozayxa oT + 15 mo 0 °C, noka He paboTaeT IIeH-
TpaJibHasl CUCTEMa OTOIUICHUsI MOMEINIeHHs. B 3TO BpeMsi KOHIUIIMOHEP MO3BOJISIET MPH-
MEPHO B 3 pasza COKpATUTh PACXO/IbI JIEKTPOIHEPTUU HA OTOTUICHHE.

Tunonorust BHEMIHUX U BHYTPEHHUX OJIOKOB KOHIUITMOHEPOB MTPOU3BOICTBA (PUPMBI
CLIVET nmpuBenena Ha pucyHnke 4.2.
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[cnAmT- CMCTEMBI C NPUTO4HOM BEHTUNALMEN OMPMBI CLIVET|
[ . 1
L KOMNPECCOPHO-KOHABHCATOPHE (BHELIME) GnoxK ‘I L BryTpesswe Gnokn I
I |
I 1 L 1 =1
C BOAAHLM OXNAXOHHEM
C BO3ayuMLM OXNAXAGHHEM KOHAEHCATOpa
MCH lopusoHTansHue BeprmansHuie Likacmoro Tuna
6.5-185 kBT
1
[ 1
C TENNOBLIM HACOCOM C TENNOBLIM HACOCOM C rennostIM HacocoM
C ocesuimm C uenTpobexaemm
i H Cepwa CN H 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
TONNOBLIM HACOCOM TENNOBLIM HACOCOM
Cepwn CED 1 Cepwn CEI Cepwn 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
B8-847 kBr 7,6-835xBr

Pucynok 4.2 Tumnonorust KOHIMIMOHEPOB CIUTUT-CHCTEM C TIPUTOYHOM BeHTHIsIkel ¢pupmbr CLIVET

Konauiimoneps! crmuT-cucteM ¢ mputounoit BeHTmsiiuen dupmel CLIVET, kak ipu-

Mep HauboJiee (YHKIIMOHAIBLHO HACBIIIEHHOTO O0OpPYJIO0BaHUS, UMEIOT CJICAYIOIIHE Ipe-

UMYIIECTBA:

m [[lupokuii guamnazon momnHocTer — ot 8 10 80 kBT mo xonoay u Temiy,— U BO3MOX-
HOCTB paboTHI ¢ pacxogaMu Bo3myxa ot 1200 mo 14 000m>/u.

m B earHON KOHCTPYKIIUM COBMEIIAIOTCS: KaHAJIbHBIA KOHJAUIIMOHED U ITPUTOYHAS] BEHTH-
JSIMOHHAST YCTaHOBKA.

m OOecneunBaercst paboTa Ha MPUTOK CBEKETO BO3/yXa MPHU JHOOBIX OTPUIIATEIbHBIX TEM-
nepaTypax Hapy>KHOTO BO3/lyXa 3a CUET JOTOJHUTEIIbHBIX AIEKTPUUECKUX UITU BOASHBIX
HarpeBaresier ¢ €AUHON CUCTEMON aBTOMATHUKH.

m Enunas cucteMa aBTOMAaTHKU — TMO3BOJISIET 33/1aTh HEOOXOAUMYIO TEMIIEpaTypy B IO-
MEIIEHNH, TTOCJIC Yer0o KOHJAUIIMOHEDP caM BBIOUpAET PEKUMBI PaOOTHI.

MaromrymHast paboTa BHyTPEHHUX OJIOKOB IMO3BOJISET pacrojaraTh uX 3a GhajbIi-To-

TOJIKAMH HEMTOCPEACTBEHHO B 30HE IPUCYTCTBUS JIFOJEN, YTO CYIIECTBEHHO COKpAIIAET MPo-

TSOKEHHOCTH BEHTHJISIITUOHHBIX KOMMYHHUKAIIUNA U yIPOIIAET MOHTAX.
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Ilpakmuueckoe 3anamue Ne5
5.1 Ilpeny3noHHbIE KOHIUIIMOHEPHI
5.1 Ilpenu3noHHbIE KOHANIIUOHEPHI

Ilpeyu3zuonnvie KOHOUYUOHEPH! TIPUMEHSIOTCS TaM, IJ€ HEOOXOAUMO MOIACPKU-
BaTh TEMIIEPATyPy U BIAKHOCTH C BBICOKOW TOYHOCTHI0. OCHOBHBIE 0OBEKTHI, TPEOYIOIINE
MPEIU3UOHHOTO KOHIUIIMOHUPOBAHUS,— 3TO MYy3€H, (apMalleBTUYECKUE MPOU3BOJICTRA,
0aHKOBCKHE IMOMEIIICHUS C aBTOMaTaMU IepecueTra JIeHET, KOMIbIOTEPHBIE 3aIbl, Tele(oH-
HbIE CTaHIIUU, METUIIMHCKHUE YUPEKACHUS, YUCTHIC ITOMEIICHUS TTOTYIPOBOTHUKOBOM TIPO-
MBIIUIEHHOCTH U JIp.

[Iperu3noHHbIE KOHAUIIMOHEPHI 00ECTICUUBALOT:

* TOYHOCTb NoAAepkaHus reMneparypsl £1 K;

* TOYHOCTb NOJAEPKAHUS BIAXKHOCTHU * 2 %);

* MIOBBIIICHHYIO CTEMEHb OYMCTKHU BO3/1yXa OT IMbLIH;

* BO3MOXKHOCTb paOOThI B IMPOKOM JIHAa30HE TEMIIEpaTyp HAPY>KHOTO BO3ayXa (OT
-35 no +45 °C);

* BBICOKYIO HaJIe)KHOCTh MPU HENPEPHIBHOU paboTe;

* COBMECTUMOCTB C CUCTEMAMH JUCTIETYEPCKOTO KOHTPOJIS Y YIIPABJICHHUS MUKPOKIIH-
MAaTOM 3]IaHUSI.

[Ipenm3noHHbIE KOHIUIIMOHEPHI XOA0A0MPOU3BOAUTENLHOCTRIO OT 3 n0 140 kBt
npousBoastcs pupmamu AIREDALE (Benukoopuranusi), UNIFLAIR (Mranus) u ap.

[Ipenn3noHHbIE KOHIUIIMOHEPHI, KaK MPABUIIO, BBITTOIHSIIOTCS B BUJIE IKaQHON KOH-
CTPYKLUHU.

B mikady, pacrnonoxeHHOM B IMOMENIEHUH, cOOpaH BeCh XOJIOAMWIbHBIA KOHTYD
(KpoMe KOHJIeHCAaTOpa), CUCTEMAa aBTOMATHYECKOTO KOHTPOJIS M PEryJIMPOBaHUSI.

Bo3nyx MmoxkeT mogaBaThCsl HEIMOCPEICTBEHHO B IOMELIEHHUE WIIH Y€PE3 BO3LyXOpac-
IIPEIEIUTEIIbHYIO CETb.

[Ipenr3nonHbIe KOHAUIIMOHEPHI XOJIOAOIPOU3BOIUTENBHOCTRIO OT 3 10 140 kBT mpo-
usBogsatcs pupmamu AIREDALE (Benuko6puranus), UNIFLAIR (Utamus) u np.

[Ipenu3noHHbIE KOHIUITMOHEPHI, KaK MPaBUIIO, BRIMOIHIIOTCSA B BUAC MIKAQHON KOH-
CTPYKIIUHU.

B mixady, pacroyio)keHHOM B TTOMEIIIEHUH, COOpaH BECh XOJIOIUIbHBIN KOHTYP (Kpome
KOHJIEHCATOpa), CUCTEMa aBTOMATHYECKOT'0 KOHTPOJIS U PEryJIUPOBAHMUS.

Bo3ayx MoxeT nmogaBaThCsi HEMOCPEACTBEHHO B MOMENICHUE WM YEpe3 BO3yXopac-
MPEACIIUTEIBHYIO CETh.

HpeL!MS’MOHHble KOHOL{L;MOHepbl Henocpedcmeeﬂﬂoeo ucnaperus

[Ipernu3noHHbIe KOHIUIIUOHEPHI HEMOCPECTBEHHOTO UCTIAPEHHUSI SIBJISTIOTCST HanboJiee
POCTBHIMHU U TTIO3TOMY CaMbIMU PACTIPOCTPaHEHHBIMU (pUCYHOK 5.1). Bo BHyTpenHem Oroke,
HaXOJIAIEMCS B TIOMEIICHHH, PACIIONOkKeHbI kommpeccop (5), ucnapurens (1), Tepmopery-
JTHPYIOMUH BeHTWIb (2), NEeHTPOOSKHBIM BEHTHIIATOP (4) M cHCTEeMa aBTOMATHYECKOTO
ynpasieHus. BeIHOCHO# KoHIeHcaTOp (3) OXJIaXaaeTcsi Hapy >KHBIM BO3JIyXOM C IIOMOIILIO
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0CEBOI0 BEHTUJIsITOpA. Tak Kak KOMIIPECCOP PACIONaraeTcsi BHyTPH MOMEIEHUS, TO TEMIIe-
paTypa Hapy>KHOTO BO3/yXa HE BJIMSET Ha padOTy KOHIUIIMOHEPA, B PE3yJIbTaTe Yero Tou-
HOCTb MOJJEP>KAHUSI TEMIIEPATYPhI MOBBIIIAECTCS.

Ha pucynke 5.1, npeicraBieH KOHAUIIMOHEP C MPOMEKYTOYHBIM TETIOOOMEHHUKOM.
Opna yacTh TETIIOOOMEHHUKA CITYKUT KOHIEHCATOPOM CHCTEMBI HETIOCPEICTBEHHOTO UCTa-
peHusi, a Bropasi 4yacThb (7) BXOJAUT B CUCTEMY BOJISIHOTO (3TUJICHTJIMKOJIEBOI0) KOHTYpa. DTH-
JICHTIIUKOJIb OTOMPAET TEIJI0 KOHIEHCATOpa | MEePEAAeT €ro Ha Hapy> KHBIN TETIO0OMEHHUK
(6). Hapy»HbIl TEIIIOOOMEHHUK OXJIQXKIACTCS IIOTOKOM BO3yXa OT OCEBOI'O BEHTHIIATOPA.
OOBIYHO B MPOMEKYTOUHOM KOHTYPE UCIIONB3YETCS] PACTBOP ATHICHIIUKOJIS, TEMIIepaTypa
3aMep3aHus KOTOPOTO U OMPEIEIIsIeT JOITyCTUMBIH Uara30H UCIIO0Ib30BaHUS KOHIUITHOHEPA
(xak mpaBuio, -40 °C).

[TpoMeKyTOUHBIN KOHTYP CHUXKAET XOJIO0NPOU3BOIUTEILHOCTh CUCTEMBI TPUMEPHO
na 5-7 %. Mexay KOHACHCAaTOPOM U HAPY>KHBIM TEIUI0O0OMEHHUKOM HEOOXOJUMO yCTaHaB-
JMBATh BOJISIHOM HACOC, YTO BEIET K MOBBIIICHUIO TETIO0OMEHa.

LSOo O

I

a
@ — C BBIHOCHBIM KOHJICHCATOPOM BO3JIYIIHOTO OXJIXKICHHS;, 6— C MPOMEXKYTOYHBIM ATHIICHITIMKOJIEBBIM KOHTYPOM;
1 — ucnapuresib; 2 — TepPMOPETYJIMPYIOIINI BEHTHIIb; 3 —KOHICHCATOP; 4 — BEHTUWIATOP; 5 —KOMITpeccop:
6 — Hapy KHBII TEMTOOOMEHHNK; 7 — BOJISTHOM KOHTYP

Pucynok 5.1. IIpenu3snoHHbIe KOHAULIMOHEPH! HEMOCPEICTBEHHOTO UCTIAPEHUS:

Ipeyu3suonmvie KOHOUYUOHEPBL C OBOUHOU CUCEMOU OXTIANCOEHUSL

B atx cucreMax ucronp3yercs ABOMHOW UCTIAPUTENIb: OJIHA YaCTh UCIIAPUTEIIS] BKIIIO-
YeHa B XOJNOAWILHBIA KOHTYD (1), a BTropas — B BozsHOM KOHTYD (8). Boja B BOAsIHOM KOH-
Typ MOJKET T10/1aBaThCsl, HAIPUMEP, U3 apTE3NAHCKOW CKBaXUHBL. Ha prucyHnke 5.2, a moka3an
PEKHUM, TTPH KOTOPOM IT0/IaBaCMBIi B IMTOMEIIIEHUE BO3AYX OXJIAKIACTCS MCIIAPUTEIIEM XOJIO-
JMITLHOM MAITHEI, @ B BOJISTHOM KOHTYP Bo/a He rojaeTcst. Ha pucynke 5.2, 6 mokaszaH pexum,
IpU KOTOPOM XOJIOJWJIbHAS MallliHa He pabdoTacT, a OXJIaKICHUE BO3ayXa 00eCIIeYrBacTCs
BOJISTHBIM TETUIOOOMEHHUKOM. JIJIs1 TAKOTO THUTIA KOHIUIIMOHEPOB HEOOX0IUM OOJIBIIION pac-
XOJT TIPOTOYHOM BOJIbI, KOTOPAs JIOJDKHA OXJIaKIAThCs, HApUMEp, B rpaaupHe. PerymupoBka
pacxo/ia BOAbI IIPOU3BOAMTCS TPEXX0A0BBIM KiaamaHoM (9), mooskeHne KOTOporo ycraHaB-
JIMBAETCS CUCTEMON aBTOMATHYECKOTO PETYJIMPOBAHUS 110 TeMIIepaType KoHAeHcaTopa. Ecium
OpraHU30BaTh OXJIAKICHUE BOJIBI C IIOMOIIBIO IPAJIUPHU HE IIPEICTABISACTCS BO3MOXKHBIM, BHE
MIOMEIIEHUSI YCTAaHABIMBAIOTCS JTOTIOJHUTEIIbHBIC BBIHOCHBIEC BOJSHBIC TETUIOOOMEHHHKH,
OXJIAKIaeMbIe Hapy KHBIM BO3ayXoM. Boma, oxmakaaronias KOHACHCATOP, TUPKYIUPYET IO
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IPOMEKYTOYHOMY KOHTYPY Yepe3 J1Ba TeIJIOOOMEHHUKA: KOHJACHCATOP — BOJSHOW TEILIO-
0OMEHHHK, TEIUI00OMEHHUK "Boa — Bo3ayX'. Takas cxema IpexycMaTprBaeT MPEIIoyuTH-
TENBHBIA PEKUM OT BOJISTHOTO TEILIOOOMEHHHKA. B TeX ciydasx, Korja cucreMa BoAoCcHa0-
KeHUs paboraer ¢ mepeOOosIMU, BKIIOYACTCS XOJOAWIbHAS MaIlliHA ¢ TEIIOOOMEHHUKOM
HEIOCPEACTBEHHOr0 ucnapeHus. [Ipu HeoOxoaumMocT MoryT paboTaTh 06a TEII000MeH-
HUKA BHYTPEHHEro OJI0Ka.

@ — paboTaeT TOJBKO XOJOMMIBHBIN KOHTYP; 6— paboTaeT TOJBKO BOSIHOM KOHTYD;
1 — vcniapuTernp; 2 - TEPMOPETYIMPYIOLIII BEHTHIIb, 3 —KOHJICHCATOP; 4 — BEHTIWISITOP; 5 —KOMIIpeccop;
6 — Hapy KHBII1 TETUIO0OMEHHHK; 7 — BOJISTHOM KOHTYD; 8 — BOJISHOM TEINIOOOMEHHHK; 9 — TPEeXX0I0BOM KIIanaH

Pucynox 5.2 [Ipenu3noHHbIe KOHIUITHOHEPHI ¢ JBOWHOW CHCTEMOM OXJTaKICHUS:
1 peyuzuornvie KOHOUYUOHEPDL C DHEPLOCOEPELATOUSUM PEIHCUMOM

Henmocrarkom KOHAUITMOHEPOB C IBOMHOM CHCTEMOM OXJIAKICHUS SBIIICTCS HEOOXO-
JTUMOCTbH CTaOMIIBHOM pabOThl CUCTEMBI BOJIOCHAOKEHU. B TO ke BpeMs pu HU3KOM TeM-
neparype Hapy>KHOTO BO3/yXa IeJIecO00pa3HO MCIOIb30BaTh €T0 JJIS OXJIAXKICHUS TTOMe-
HieHus1 0€3 BKIIFOUEHUS XOJIOAUILHON MallluHBI.

Cxema, 00benMHSIONIAS] JBOWHYIO CHCTEMY OXJIAKJCHHS U CUCTEMY HENocCpe-
CTBEHHO OXJIQKJICHUS C TPOMEKYTOUYHBIM KOHTYPOM, TTIOKa3aHa Ha pucyHke 5.3. JlononaHu-
TEJBHBIN TEII000MeHHUK (8) BXOAWT B 3aMKHYTHIN TJIMKOJIEBBIN KOHTYP MEKIY KOHICHCA-
TopoM (3) U BEIHOCHBIM TEIJI000MEHHUKOM (0). B Terioe BpeMsi KOHAUIIMOHEP paboTaeT
KaK OOBIYHBIM KOHJMUIIMOHEDP C CUCTEMON HEMOCPEICTBEHHOI'O UCIIAPEHUS ¢ TTPOMEXKYTOYU-
HBIM KOHTYpPOM (7) ¥ BBIHOCHBIM TeI1000MeHHUKOM (6) (pucyHok 5.3, a).

o O o

[=J= B = 5 o o o

21—

a— PeXUM KOHJIMIMOHEPa HETIOCPEICTBEHHOTO UCTIAPCHHST; 6 — PEYKHM HCTIONB30BAHHSI OXJIKICHHOH BOJIBI,
6 — COBMeCTHasi paboTa pesKUMOB (a u 6)
Pucynoxk 5..3 [penu3noHHbIe KOHIUIMOHEPHI C SHEPTOCOSPETAIOITM PEKIMOM:
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TpexxomoBoi kiamnan (9) mporyckaeT OXJIaKIAIOUIYI0 KHUIKOCTh MUMO TEIIO0OMEH-
Huka (8). Korma Temneparypa Hapy»KHOTO BO3/IyXa CHUXKAETCS, U TeMIIepaTypa B MPOMEXKY-
TOYHOM KOHTYPE CTaHOBUTCS HIKE TEMIICpaTypbl B MOMEIICHUH, TPEXX010Bo KiamaH (9)
OTKPBIBAETCS M OXJIAXKICHHASI HAPYKHBIM BO3YXOM KUIKOCTH MOJACTCS B TETNIOOOMEHHUK
(8). B aToMm cityuae pabotator o6a termooomennuka (7) u (8) (pucynok 5.3, ). Ecnu temrre-
paTypa Hapy>KHOT'O BO3yXa CTAHOBUTCS €LIE HMXKE, OTKIKOYAETCS CUCTEMA HEMOCPEICTBEH-
HOro OXJaKAeHUs (pUCYHOK 9.3, 0). OXnaxkaeHne BO3ayXa B MOMEIIEHUN OCYIIECTBISETCS
TOJILKO 32 CYET UCIOJIb30BAaHUS OXJIAXKIEHHOI'O TNIMKOJIEBOI'O KOHTYpA.

Br16op pexxuma paboThl MPOU3BOAUTCS MHUKPOIPOLECCOPOM Ha OCHOBAHMU AaHAIM3a
TEeMIIepaTyphl B MOMEIICHUH, HAPY>KHOM TeMIiepaTyphl BO3AyXa U APYTUX MapamMeTpoB.

[Ipenu3noHHbIE KOHIUIIMOHEPHI MPEACTABISIOT COOON Pa3HOBUAHOCTH IIKA(HBIX
KOHIUIIMOHEpOB. OHU 000PYAOBAHBI PA3IMYHBIMU TUIIAMH CUCTEM MUKPOIPOIIECCOPHOTO
YIPABJICHUS U CITIOCOOHBI MOJIEP>)KUBATh B TIOMEIIEHUH HE TOJIBKO TOYHBIE MapaMeTphl 1O
TeMIiepaType, HO U MO BIAKHOCTH.

Takve KOHAUITMOHEPHI TPUMEHSIOTCS B TOMEIICHUSX, TIe, HAPAY ¢ KOHAUITMOHUPO-
BaHHEM BO3]lyXa, HEOOXOIMMO PEryJIUPOBATH BIAKHOCTD:

B B My3esX;
KOMIIBIOTEPHBIX 3aJax;
Ha Tene(OHHBIX CTAHIIUSIX;
B (papMalLieBTUUECKUX JTa0OPATOPHUSIX;
B MMPOU3BOJICTBEHHBIX U CKJIAJICKUX MOMEIICHUSX.

[Ipenu3noHHbIE KOHIUIIMOHEPHI 00JaaI0T CASAYIOMUMH OTINYUTEILHBIMU XapakK-
TEPUCTUKAMU:

¢ TOYHOCTb KOHTPOJIS U nojaepxkanus temiepatypsl (£1°C) u Braxunoctu (£ 2%);

¢ HaJEeKHOCTH PaOOTHI MIPU HEMPEPHIBHOM IKCIUTYaTalIUH;

¢ BO3MOXXHOCTb pa0OOThl B IIMPOKOM JHAaNa3oHE TeMIIepaTyp HapyHOTO BO3JIyXa
(mo munyc 35°C); 4 nonHass COBMECTUMOCTD C CHCTEMAMHU JUCIIETYEPCKOT0 KOHTPOJIA U CH-
CTeMaMU yTpaBIICHUS MUKPOKIMMAToM 31anus. Kiaccudukamnnontas cxema Mperu3uoH-
HbIX KoHauimoHepoB pupmbl UNIFLAIR.

[Ipenn3noHHbIE KOHIUIIMOHEPHI C BO3AYIIHBIM OXJIaXJICHUEM COCTOAT U3 JIBYX 0JIO-
KOB: BHyTPEHHETO 0JI0Ka (COOCTBEHHO KOHIUIIUOHEPA), B KOTOPOM PACTIONIO0KEHBI KOMITPEC-
COp, UCIAPUTEIb, BEHTWISITOP U aBTOMATHUKA; BHEIIHETO 0JIOKA — BBIHOCHOTO KOHJEHCA-
TOpa WM TeraooOMeHHUKa. KOHJIUIIMOHEPHI ¢ BOJASIHBIM OXJIAXKJIEHUEM HUMEIOT TOJIBKO
OJINH BHYTPEHHUH OJI0K, B KOTOPOM JIOTIOJHUTEIBLHO YCTAHOBJIEH BOJSIHOM KOH/IEHCATOP.

KoHunmroHepsl MOTYT BBIMOJHATHCS B pa3IMUHBIX Moaudukanusax. [Ipoctas moau-
dukaims odbecreynBaeT TOIbKO OXJIaXIeHUE; 00JIee CI0KHbIE — PEryJIMpPOBaHUE TEMIIEPa-
TYpbI U BIQXKHOCTU BO3/yXa B IIOMEIIICHUH.

IIpakTHueckn BCce KOHAMIMOHEPHI MOTYT BBINIOJHATHCS C HUXKHEN WM BEPXHEU I10-
Ja4yeil MoArOTOBJIEHHOTO BO3AYyXa.

Konnunumonepsl ¢ HUXKHEH mogadel oOpabaThiBalOT OOJbIINE 00BEMBI BO3ayXa U
PAaBHOMEPHO PaCIpEIEsioT €ro B MOMEIICHUH Yepe3 BO3/yXOpaclpelequTeIbHOe Mpo-
CTPaHCTBO (pasbII-TIONA.
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ITpuTok Bo3MyXa obecrneunBaeTcs MO0 HEMOCPEICTBEHHO U3 MOMEIICHUS (51), MO0
yepe3 HeOOJIbIION MaTpyOOK K3 MPOCTPAHCTBA MOIBECHOIO TIOTOJIKA HIIM CUCTEMBI BO3TyXO-
BOJIOB.

Bo3nyx u3 nmomeieHus: MOXeT Takke 3a0UpaThbCs Yyepes JIMLEBYIO MaHelb KOHIUIH-
OHEpa. YCTaHOBJICHHBIM B KOHIUIIMOHEPE (UIBTP OCOOCHHO HEOOXOIUM IMPHU HETOCPE-
CTBEHHOH moj1aye 00pabOTaHHOTO BO3/IyXa B JIEKTPOHHOE 00OPYI0BAaHUE.

B xoHaunumoHepax ¢ BEpXHEW mojayell BO3AyX MOAaeTcs MO0 HEMOCPEICTBEHHO B
noMeInieHne, 1100 CHCTeMOI BO3yX0BOJIOB Yepe3 CBOOOHOE MPOCTPAHCTBO MOTOJIKA.

Bozayx u3 moMenieHust MOXeT 3a0MpaThCsl Yepe3 JUIEBYI0 TaHeIb WIH HUKHIOIO,
WM 33]THIOIO TIAHEb.

Konaummnonep MOXeT TOMOTHUTEIHFHO OCHAIIATHCS BO3AyXOpacpeeTuTeIbHON Ka-
MEpOoH, HaMpaBJSAIONIEH MOTOK BO3yXa B MOMEIIEHUE M YCTaHABIMBAEMOW Ha BEPXHIOIO
naHe b KOHAUIIMOHEPOB.

KOHOMI/;MOHepbl c cucmemoti Henocpedcmeeﬂﬂozo ucnapernus, ¢ 6blIHOCHbIM 6030_)/1/1/[-
HbIM KOHaeHCCZn’IOpOM

Konauimoneps! JaHHOTO THUTIA UMEIOT HauOOoJIbIIIee pacpocTpaHeHre 6aaroaaps u-
POKOMY JMara3oHy MOITHOCTEN U OTHOCUTEIHLHON MPOCTOTE MOHTAXA.

Konauimoneps! BhIMYCKaOTCS MOITHOCTBIO OT 5 10 104,4 kBT ny1s1 Mozeneit ¢ Hux-
Hel nmojaveit u ot 5 10 50 kBT — ¢ BepxHel nojayeit Bo3ayxa.

Bo BHyTpeHHEM 0J10Ke PaCTON0KEHBI KOMIIPECCOP, UCTIAPUTEND, TEPMOPETYIUPYIO-
M BEHTWIb, IEHTPOOEIKHBIN BEHTHUIISITOP M BCS CUCTEMA aBTOMATHYECKOTO YIPABIICHUS.

BbIHOCHOIT KOHAEHCATOP C OCEBBIMU BEHTUJIITOPAMU YCTAHABJIMBAETCS CHAPYKH (Ha
YIJIUIIE) U COCTUHSETCS C KOHIUIIMOHEPOM TPYOOIIPOBOIaMU U DJICKTPUUECKUM KaOeIeM.

[Ipu ycTaHOBKE BBIHOCHOTO KOHJEHCATOpa HEOOXOJIUMO 00eCHedYuTh OechpensiT-
CTBEHHBIN MOJXOJ] ¥ BBIXO]I BO3/TyXa U UCKIIOUYUTH BO3MOKHOCTh MOMaJaHusl BO3AyXa C Bbl-
X0J1a Ha BXOJl BEHTUJISITOPA.

B 3aBucuMocT# OT MO/I€NIM BRBIHOCHOTO KOH/IEHCATOPa KOHIUIIMOHEP MOKET padboTaTh
B PEXKUME OXJIAKJICHHS 10 TEMIEPATYPhI HAPY)KHOro Bo3ayxa MuHyc 35°C.

Konouyuonepwt ¢ cucmemotl nenocpedcmseenno2o ucnapenusi U KOHOeHCamopom ¢
B0OAHBIM OXJIAHCOCHUEM

MOIIHOCTh KOHAUIIMOHEPOB HEMOCPEACTBEHHOT'O MCIIAPEHUSI C BOJASHBIM OXJIAX/Ie-
HHEM cocTaBisgeT ot 5,7 no 104,4 kBT myisg moaeneii ¢ HykHel nmogadent 1 ot 5,7 no 51,3 kBt
— C BEpXHEH IOJIaueH.

Konauinonepsl ¢ KOHAEHCATOPOM BOSHOTO OXJIXKICHUS MPEACTaBIISIOT COO0H MO-
HOOJIOK. OHU MpoIIe M0 KOHCTPYKIIUU U ACIICBIE KOHIUIIMOHEPOB C KOHJIEHCATOPOM BO3-
JTYIIHOTO OXJIaXKJeHus. TemnepaTypa Hapy>KHOT'O BO3/lyXa HE BIUSET HA pabOTy TaKUX KOH-
JTUIIUOHEPOB, MOCKOJIBKY KOHIEHCATOP HAXOAUTCSI BHYTPU OMEIIEHUS, U IOATOMY OHU MO-
T'yT paboTaTh TIpH JIFO0O0H TeMIlepaType Hapy>KHOTO BO3TyXa.

Onnako 11 UX MPUMEHEHUS HEOOXOJMMO MCIOJb30BaHUE MPOTOYHOM BOJIBI, YTO
CACP>KUBAET IPUMEHEHHUE TaKUX KOHIUIIMOHEPOB.
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[Tonaua oxJ1a)KIeHHOM BOJIBI MOXKET OCYIIECTBIIATHCS OT TPAIUPHU (CHCTEMBI 000POT-
HOTO BOJIOCHAOXKEHHMS), U3 apTE3MAHCKOW CKBAKUHBI WJIH JIFOOOTO JIPYyroro MCTOYHUKA XO-
JIOJHOM BOJIBI.

JI711 S5KOHOMUHU BOJIbI, MOJABAEMON HA OXJIAKICHUE KOHAEHCATOPA, MOTYT YCTaHAB-
JIMBAThCA CHEIMAJIbHBIE KJIAIllaHbl, TO3BOJISIOIINE PETYIUPOBATh PACXO0] BOJBI U COOTBET-
CTBYIOIIIECE TABJICHUE KOHICHCALINH.

KOH@MI/;MOHepbl c cucmemotl Henocpedcmeeﬂﬂozo ucnapeHus ¢ npomesCynoivHovim
KOHNYPOM U 6bIHOCHbIM meniooOMeHHUKOM

B xonauimonepax ¢ mpoMeXKyTOYHBIM KOHTYPOM KOHJIGHCATOp OXJIAXKIAeTCsl He3a-
Mep3aroieil JKUIKOCThIO, IUPKYJIUPYIOMIEH B 3aMKHYTOM MPOMEXKYTOUYHOM KOHTYpE.
OOBIYHO B MPOMEKYTOUHOM KOHTYPE UCTIONB3YETCS TIIMKOJIEBAs CMECh.

OxJaxxaeHue NUPKYIUPYIOIEH >KUIKOCTH TPOU3BOIUTCS B CIICIIUATIBHOM Hapy >KHOM
TEII00OMEHHUKE.

Hapy>xHble TenmiooOMEHHUKH, TAaK)K€ HAa3bIBA€MbIE CYXMMHU OXJIAIUTEISIMHU, OCHA-
HIEHbl BEHTWISITOPAMH C PETYJIUPOBAHUEM CKOPOCTH, MO3BOJISIIOIIMMH PETYJIUPOBATH J1aB-
JIEHUE KOHJICHCAIlUU XJIa/IareHTa.

XO0J0IUIIbHBIA KOHTYP KOHJIUIIMOHEPA 3alpaBieH HE0OX0JMMbIM KOJIMYECTBOM XJIa-
JareHTa, MO3TOMY MPU MOHTAXE KOHJIUIIUOHEpA TPEOYIOTCS TOJBKO MPOKIAIKA HKUJKOCT-
HOro TpyOONpoBOAa, COCIUHSIOMIETO OJIOKH, YCTAaHOBKA HACOCOB M HAPY’KHBIX TEII000-
MEHHHKOB. J{0MyCTHMOE pacCTOSTHUE MEXTY KOHAUIIMOHEPOM U TETUIOOOMEHHUKOM OIlpe-
JIEJISIETCS] MOLTHOCTBIO HUPKYJISIITUOHHOTO Hacoca.

MunumanbHas TeMIepaTypa Hapy»KHOTO BO3yXa ONpenesseTcsl TeMIepaTypoi 3a-
Mep3aHus U PACX0JI0OM >KHJIKOCTH B IPOMEKYTOYHOM KOHTYPE U, KaK MPaBUIIO, COCTABIISICT
munyc 40°C.

OCHOBHOI HEAOCTATOK JBYXKOHTYPHBIX CHCTEM — CHI)KEHHE XOJOIOMPOU3BOIM-
TEIBHOCTH 3a CYET BBEJICHMS MPOMEKYTOUHOTO KOHTYpPa M HCIOJIb30BAHUS TIIMKOJIEBOIO
pacTtBopa.

KOH@L{I/,H/[OHepbl C UCNOIb30BAHUEM OXAANCOCHHOU 800bl

MOIHOCTh KOHJUIIMOHEPOB C MCIIOJIb30BAHUEM OXJIAKJIECHHON BOJBI COCTABIIAET OT
7,5 no 129 kBt nyis Mozene ¢ HuKkHeW noaadeut u ot 7,5 no 87 kBt — ¢ BepxHen noxauen
00paboTaHHOTO BO3yXa.

ITo cBOE# KOHCTPYKIIMH TaKK€ KOHIUIIMOHEPHI aHATOTMYHbI (PaHKOMIaM.

BoasiHolt TernnooOMeHHUK ¢ OOJbIION MOBEPXHOCTHIO TEIIO0OOMEHAa 00ecreurnBaeT
OXJIAKJICHUE BO3yXa. BCTPOEHHBIN TPEXX0I0BOU KJIAMAH PETYJUPYET PACXO]l OXJIAXKIAK0-
el BOJIbI Yepe3 TEIIOOOMEHHMK, YTO MO3BOJISIET ¢ OOJIBIION TOUYHOCTHIO PETYIMPOBATH
TEMIIEPaTypy BO3yXa B [IOMEIIECHUH.

XonoaHas BoAAa Ha TaKOW KOHJIMLIMOHEP MOYXKET M0J1aBaThCs OT YHILIEpA.

Konouyuonepwi ¢ osotinoti cucmemoti oxnasxcoenus muna TWIN-COOL
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B xongunmonepax tuna TWIN-COOL oxnaxaeHue Bo3ayxa MOXKET BBITTOJTHATHCS:

4 B CIICIUAJILHOM TEITIOOOMEHHHUKE, Yepe3 KOTOPhIN MPOIYyCKAaeTCsl XOJIOAHAs BOAa OT
ynuiepa. PeryinvpoBanue TeMiiepaTypbl BO3Ayxa Ha BbIX0/1€ KOHIUIIMOHEPa IIPOU3BOIUTCS U3-
MEHEHHEM PacXo7ia BOJIbI Uepe3 TEINIOOOMEHHHK C IIOMOIIIBIO TPEXXO0BOTO KJIallaHa;

4 B icriapuTesie XOJOAUIBHOrO KOHTYpa ¢ KOHJIEHCATOPOM BO3AYIIIHOTO OXJIaXICHUS
(mogem MDT), mu6o ¢ kormnercaTopom BoasHOTO oxyaxaeHus (Mmoaenu MDD). Konaumm-
OHEPBI TAKOT'O TUIA MCIOJIB3YIOTCS B TEX CIydasiX, KOT/a Mmojada XOJ0AHOW BOJbI OT YMJI-
Jiepa WM CUCTEMbI BOJIOCHA0KEHUSI MOKET MPOU3BOJAUTHCS € MepeOOsMHU.

Muxkpornpoliieccop aBTOMaTHYECKH BKJIIOYAET XOJIOJWUJIBHBIA KOHTYpP MPH IOJHOM
WJIM YaCTUYHOM IPEKpaICHUH MMOa4u BOJIbI (B HOYHOE BpEMsI, B 3MMHHMIM MEPUO/I, B PE3YJIb-
TaTe aBapuu " T.1.).

JIBe cuCTeMBI OXJaXACHUS PA3IMYHOTO THIMA, OOBEIUHEHHBIC B OJTHOM KOHIUIIHO-
Hepe, aI0T BO3MOKHOCTh Hanbosee 3¢ (PeKTUBHO UCTIOB30BaTh 000PYI0BAHUE U TapaHTH-
PYIOT €ro BBICOKYIO HaJIG)KHOCTbD.

Konaunnoneps! BeIMycKaroTCs MOITHOCTBIO OT 22,8 110 44,6 kBT (cepus MDT c¢ Bo3-
OYIIHBIM oxJaxkaeHuem) u ot 22,8 no 47,6 kBt (cepuss MDD c BogsiHBIM OXJIaXKIIEHHEM).
[IpemycmaTpuBaeTCst TOJIBKO HYXKHSS 1T0/1a4a BO3AyXa.

Konouyuonepwi c snepeocoepezarowyum pesxcumom pabomol muna ENERGY-SAVING

Ecnu Temnieparypa Hapy>KHOTO BO3/yXa HIXKE TEMIIEPATYPhl BO3AyXa B IOMEIICHUH,
TO 11eJIeCO00Pa3HO UCTIOIB30BaTh €CTECTBEHHOE OXJIAXKICHUE 0€3 TPUMEHEHUS XOJIOIUITb-
HOTO IIUKJIa ¥ BKJIFOUEHUSI KOMIIPECCOPOB.

KoHcTpykTHBHO M QyHKIIMOHATIBLHO KOHIUIIMOHEPHI TAKOTO0 THMA OOBEIUHSIOT TIpe-
UMYIIIECTBA KOHJIUIIMOHEPOB ¢ aBoMHOMN cucteMoit oxnaxaenus tuma TWIN-COOL u koH-
JTUILAOHEPOB C CUCTEMOW HEMOCPEACTBEHHOIO UCIIAPEHUS C MPOMEKYTOUHBIM KOHTYPOM U
BBIHOCHBIM TEIUIOOOMEHHUKOM.

JIOTIOTHUTENbHBIN TETNIOOOMEHHUK BXOJUT B 3aMKHYTBIN TITMKOJIEBBIN KOHTYP MEKITY
KOHJICHCATOPOM ¥ BBIHOCHBIM TEIIJIOOOMEHHUKOM . B Tersoe BpeMs KOHAUITMOHED pado-
TaeT KaK OOBIUHBIN KOHJIUIIMOHEP C CUCTEMOW HEMOCPEACTBEHHOTO UCIAPEHUS C TPOMEXKY-
TOYHBIM KOHTYPOM U BBIHOCHBIM TE€TIIOOOMEHHHUKOM.

Tpexxo0Boi KJanaH MepenyCKaeT OXJIKIAIOUTY O KUIKOCTh MUMO TEIIOOOMEHHHKA.

B npoxnaaHbie JHU WM HOYBIO, KOT/Ia TEMIIEpATypa Hapy>KHOTO BO3/1yXa CHUXKAETCS
U TEeMIIepaTypa OXJaXJAroIIeH KUJKOCTH B MPOMEKYTOYHOM KOHTYPE CTAHOBUTCSI HUKE
TEeMIIepaTyphl BO3yXa B MMOMEIICHUH, TPEXXOJ0BOM KJIallaH OTKPBIBAETCS U OXJIAXKIAI0IIast
YKUJKOCTD MOJIAETCS B TEMJI0OOOMEHHHUK.

Ecnu remniepaTypa Hapy>KHOTO BO3/TyXa CHUXKAETCS JI0 TAKOW BETUYMHBI, KOT/Ia €CTe-
CTBEHHOTO OXJIQXKJIEHUS CTAHOBUTCS JIOCTATOYHO, YTOOBI TOKPHITH MOJIHYIO MOTPEOHOCTH B
XOJIOAWJIBHOM Harpy3ke, CUCTEMa HEMOCPEACTBEHHOIO0 UCHapeHus oTkiatouaercs. Konnu-
IIMOHEP padOTAET TaK K€, KaK KOHAUIIMOHEDP C UCTIOIB30BAHUEM OXJIAXACHHOM BOABL. Tpex-
XO0JIOBOM KJIamaH PeryaupyeT pacxo XJIaJOHOCUTENS Yepe3 TeII00OMEHHUK.

C nmoMomibl0 MUKPOIPOIECCOPHOTO YIPABICHUSI B Pa3IMUHBIX AKCILTyaTalMOHHBIX
YCIIOBUSAX 00€CIeYNBACTCI MUHUMAIIBHOE TTOTPEOICHHUE STIEKTPOIHEPTUH.
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Ilpakmuueckoe 3anamue Ne6

6.1 CKB B KJ1acCHBIX KOMHATaXx IIIKOJI.
6.2 CKB nomerenunii rmiaBaTeIbHBIX 0acCEHHOB

6.1 CKB B KJ1aCCHBIX KOMHATAX IIKOJI.
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[Tpunnunuansabie cxeMbl CKB mpexie Bcero onpenenstorcs Ha3HAYEHUEM U CTPOU-
TEJNbHO-APXUTEKTYPHBIMH PEIICHUSIMU OOIECTBEHHOTO 3/1aHus. Tak, HampuMep, B IIKOJIb-
HBIX 3/IaHHUSX TPAAULMOHHO MPUMEHSETCS LIEHTPAJIbHAS MPUTOYHAS CUCTEMA BEHTUIISILIUM,
COBMEIIIEHHAs C BO3AYIIHBIM OTOIIEHHEM. IMEIOTCSI MHOTOUYHCIIEHHBIE KaJI00bl Ha MJIOXOU
BO3AYIIHBIN KIMMAT, CO3/]aBaEMbIi B KJIACCHBIX KOMHATaxX OT PabOThI TPAIUIIMOHHOMN IICH-
TPaJIbHOM CUCTEMBI BO3AYIITHOI'O OTOIJICHUSI U BEHTUIISALIMY, XOTS Ha €€ KPYTJIoro10Boe (PyHK-
UOHUPOBAHKE 3aTPAYMBAETCS 3HAUUTEIIBHOE KOJIMUECTBO TEIIA U 3JIEKTPOIHEPTUU.

AHanu3 ¥ pacyeTbl CUCTEM ISl IKOJIBHBIX 3/IaHUH U TOKa3all, YTo HauOoJiee SHEePreTH-
yecku 3G (HEKTUBHON U co3aroleil HanbobIuid KOM(OPT 71 yyaruxcs U yauresei ooec-
neuynBaeTcsl B MecTHO-LeHTpalibHOM CKB ¢ ycTaHOBKOW MOJ OKHAMU B KJIACCHON KOMHAaTte
I3, OT KOTOPBIX MPUTOYHBIA BO3yX MOCTYMHAET B 30HY y4dalluxcs.. B TpaaulMOHHO LIeH-
TpasibHOU cucteme Ob B IKOJbHOM 3/1aHUH MPUTOYHBIN arperar pacnojaraercsi B o Bajlb-
HOM MoMellleHud. B mikosne Ha 22 kiacca B 3JaHUU BBICOTOW YETBIPE ATa)a MO MOJBATY OT
IIPUTOYHOTO BO3/1yXOBOZA IIPOXOAAT KOJUIEKTOPHBIE BO3LyXOBOAbI, UMEIOLIUE IECATH BEPTH-
KJIBHBIX CTOSKOB. [IpOM3BOAUTENIEHOCTD CTOSIKOB 10 IIPUTOYHOMY HApPY>KHOMY BO3IYyXYy OT
2565 10 520Mm3/4. B 3aBUCUMOCTH OT pa3Mepa U Ha3HAYCHHs 0OCIYKUBACMBIX IOMEIICHUI
[0 BBICOTE ATAXKEH MO CTOSKY MPOXOAUT PA3IMYHBIN pacxo]l MPUTOYHOro Bozayxa. O0mias
IIPOU3BOJUTEIBHOCTD IO NMPUTOYHOMY BO3JyXy LEHTPAIbHOTO KOHIUIIMOHEPA COCTABIIAET
19120 m3/4. Ha rpymiry CTOSIKOB € OTMHAKOBON OPMEHTAIUEH [0 CTOPOHAM CBETA OOCITY/KHBa-
€MbIX MOMEIIECHUI MPUHUMAETCSl OOIIMK 30HAJIBHBIA BO3AyXOHAarpeBareiab. B KiaccHBIX
KOMHATax OT OOILEro CTOsIKa OTXOJAT ABa BEPTUKAIbHBIX OTBETBIICHUS, U HAa UX HA BBICOTE
oT nojna 2,6 M MOHTHpPYIOTCS Bo3zayxopacnpenenurenu HoBoro tuna BCII-400Y ¢ pesnHo-
BbIMH PETYJIUPOBOYHBIMU 3aTITyIIKAMH.

B pexxume BO3QyIIHOrO OTOIUICHHS] U BEHTWISALIMK KJIACCHBIX MOMEIIECHUN MPUTOYHBIN
BO3yX MOJAETCs MO NOTONKOM. [ [purouHas cTpys 3aXxBaTbIBA€T UCHAPEHUS, TEIIOBBIIEIIC-
HUSI U BPEJIHBIE T'a3bl, BBIACIAEMbIC YYEHUKAMHU U MOJHUMAIOIIMECS TEIIOBBIMU KOHBEK-
TUBHBIMU CTPYSAMH IO OTOJIOK, U YACTUYHO BO3BPAILIAET BPEAHOCTH B 30HY OOUTaHUS JIO-
JIeH, 9TO 3HAUMTEIHHO YXY/IIAeT CAHUTAPHO-TUTUEHUIECKUE KauecTBa BO3yXa B paboueit
30HE IOMEIICHUSA. BTOpPBIM CEphe3HBIM HENOCTATKOM TPAAULMOHHOM LEHTPAIBHOU CH-
CTEMBI SIBJISETCS HEBO3MOKHOCTh OCYILIECTBIICHHSI PETYJIMPOBAHUS TEIIOBOIO PEKUMA B Ka-
KJOM NMOMEIIEHUU. TpeTbuM HEAOCTATKOM TPAAULMOHHBIM CUCTEMBI SIBJIIETCS] OTCYTCTBUE
OpPraHNW30BaHHOM BBITSDKKM OTEIUICHHOIO M 3ara30BaHHOTO BO3/1yXa M3 KJIACCHBIX KOMHAT.
Pa3zpaboTunku TpaUIIMOHHON CUCTEMBbI BO3IYIIHOTO OTOTUICHHS] U BEHTHJIALIMK KIACCHBIX
KOMHAT B IIKOJIE [TOJIArajiy, 4TO MPUMEHSIEMBIE NPEKAE OKOHHBIE PAMbl UMEJIA HEJOCTATOY-
HYI0 TEpPMETHYHOCTh. Yepes 0TBepCTrs B OKHAX M30BITOK BO3/IyXa B TOMEUICHUSIX yAASETCS
HapYKy U MPENSTCTBYET MHOUIBTPAIIUHN XOJIO0JHOTO HAPY>KHOTO BO3/yXa, 4YTO 00€CIIeYnBAaIIO
CHIDKEHHME Harpy30K Ha OTOIUICHUE TOMEILICHUH.

3a rmocienHue To/Ibl B HOBBIX CTPOUTEIHHBIX HOPMAX 3HAYMUTEILHO MOBBIIIEHBI TPEOO-
BAaHUS K YBEJIMYEHUIO TEPMUUYECKOTO CONIPOTUBIICHUS OTPAXKIAOIIMX KOHCTPYKIUN U Tep-
METUYHOCTU OKOH. [TpH BIMOMHEHUH 3TUX TPeOOBaHUI B HOBBIX 3/IaHUSAX OTMEUYAETCS BbI-
COKasi TePMETUYHOCTh NOMEILIEHUH, YTO TpeOyeT 00s13aTeNbHOr0 MPUMEHEHUS MEXaHuYe-
CKMX NPUTOYHO-BBITSKHBIX cHUCTEM. [loaTOMY B TpaguMIIMOHHON CHCTEME LEHTPAJIBHOIO
IIPUTOKA HEOOXOIMMO JOMOJIHUTEIBHO YCTPOUTh OPraHU30BAHHYIO BBITSKKY M3 ITOMENIe-
HUM.
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[Ipennaraemoe HoBoe pemienne CKB it Kj1acCHBIX KOMHAT MIKOJBHBIX 3/1aHUHN 00ec-
MEYMBAET NMPUTOK CAHUTAPHOW HOPMBI MPUTOYHOIO HAPY>KHOTO BO3/yXa B 30HY OOMUTaHUS
JIOJIEH, a OPraHU30BAHHYIO BBITSDKKY OCYILECTBISTH MOJ MOTOJKOM. B 1ensx 3HauuTesns-
HOI'O CHIYKEHMS PacxXoJI0B TEIUIa HAa MOJOrPEB MPUTOYHOIO HAPY>KHOT'O BO3JyXa Ipejiara-
eTcst 00s13aTeNIbHOE IPUMEHEHNE YCTAaHOBKH YTHIIM3AlMK TEIUIOTHI BBITSDKHOTO BO3/1yXa Ha
HarpeB PUTOYHOI'O HAPYKHOI'O BO3/1yXa.

6.2 CKB noMenieHuil j1aBaTeJbHbIX 0aCCeiHOB

[Tomemnienus muaBaTeIbHBIX 0ACCEHHOB UCTIONB3YIOT, KaK MPABUIIO, KPYIJIbIi To1. Tem-
nepaTypa BoJibl B 0acceifHe B XOJOAHBIN MEPUO/] T'oJla He TOJDKHA onmycKaThes Hinke 25 °C,
a ietoM yBennuuBathes [o 27°C. TemnepaTypa Bo3ayxa noaaepxxubaercsa Ha 1—2°C Bbliie
TEeMITepaTypbl BOJIBI PU OTHOCHUTETHHOM BiakHOCTH 50-60%.

Hanuure oTKpbITOM MOBEPXHOCTH BOJIbI 00YCIOBIIMBAET MOCTYIUICHUE B BO3yX ITOMEIIIE-
HUI1 OOJIBIIOrO KOJMYECTBA BOJSHBIX MapoB. KonnuecTBO MCHapsIomUXcsl ¢ MOBEPXHOCTU
BaHHBI OacceiiHa BOSTHBIX

Ecnu momenienue miaBaTeabHOro 0acceiiHa UMeeT 3HAUUTENIbHYIO TUIONIAdb MOBEPX-
HOCTH OCTEKJICHUS B HAPYKHBIX OTPaXKACHUAX, TO TPOHUKAIOIIAs Yepe3 HETO TEII0Ta COJ-
HEYHOU paJualiy 3aTPauynMBAETCS HA HArPEB CTPOUTEIbHBIX KOHCTPYKIUI U 3€pKajia BOJBbI.
Hcnonb3oBanre mpoHUKAOIIEH B MoMelieHue O0acceiiHa COJIHEUHOW pajualiyd B IEsIX
HarpeBa 3epKaja BOJIbl B IJIaBaTEIbHON BaHHE MO3BOJIIET COKPATUTh 3aTPaThl TETIOTHI OT
UCTOYHUKA TETUIOCHAOKEHUS, TpeOyeMble I MOAep>KaHus TEMIIEPaTypbl BOJbI B BAHHE
tw = 27°C.

B xonoansiif nepuona roga HEOOXOAUMO MPETOTBPATUTH MOBBIIICHHBIE TEIUIONOTEPU
yepes3 3HaYUTEeNbHbIE TOBEPXHOCTU OCTEKJICHUS B HAPYKHBIX orpaxacHusix. [{is stoi uenu
KOHCTPYKIIUSI OCTEKJICHUS JOJKHA UMETh OBBIIIIEHHOE TEPMHUUECKOE COMPOTUBIICHHUE TETI-
jornepenade, 00yCIOBICHHOW HATMYKUEM TpajJueHTa TeMIlepaTyp BHYTPEHHETO i, 1 Hapyx-
HOTO ti.x BO3/IyXa, HO COXpaHATh CIOCOOHOCTH MPOITYCKaTh B MMOMEIIEHHUE TEIUIOTY COTHEY-
HOU paauaiuu, KoTopas OyJeT CHoCOOCTBOBATh MOJEPKAHUIO TEMIIEPATYPhl TOBEPXHOCTH
BOJIbI B IIJIaBaTEIHLHOM BaHHE HA TpeOyeMoM ypoBHe tw = 25—27 °C.

B nensix yBenuueHus morioTUTENbHOM CHOCOOHOCTH TPUTOYHOTO BBITSKHOTO BO3/1yXa
M0 BOCTIPUSITUIO BJIArOBBIICIICHUN palliOHAIBLHO 110/1aBaTh MPUTOYHBIN BO3yX C MaJILIMU
CKOPOCTSIMU HETIOCPEJICTBEHHO B 30HY HAXOXJCHUS JIIOJICH, a YJIalusiTh BO3yX U3 BepXHEH
30HBI MOJI MMOTOJIKOM MOMeIleHus. BraxHeiil Bo3ayx jerde cyxoro. [loatomy B pexume
NOCTYIUIEHUS! B 30HY HaXOKJECHHUS JIIOJIEd IPUTOUYHOIO BO3/1yXa U MOTJIOMICHUS UCTIAPSIIO-
IIUXCS BOJASHBIX MapoB 00pa3yeTcsi 60Jiee HACHIIICHHBIN BIaroi BO3ayX, KOTOPBIA OyaeT
HIOJTHUMATBCS MO/ IEPEKPBITHE. TJIe Biarocojiepxkanue dy CTaHOBHUTCS BhIIIE, 4eM .

Ot temneparypsl t.2 = 1,4 °C 10 thx= 26 °C npUTO4HOI HAPYKHOM BO3AyX HAIPEBACTCS
B Kasiopudepe, nmuraeMom ropsiueit Bojiou. [Tpu noseiieHnn @z 10 60% cucrema nepexoauT Ha
paboTy 1Mo MPSIMOTOYHOM CXEMeE.

Bo u30exaHue KOHJEHCAIIMU BJIard HA BHYTPEHHEH MOBEPXHOCTH OrPa)KIAoIIUX KOH-
CTPYKIMIA C TOMOIIBIO HArpeBaTeNbHBIX MPHOOPOB HEOOXOMMMO O0ECTCUUTh TOJICPKAHNE
TeMIlepaTypbl UX MMOBEPXHOCTEHN 3uMoil Ha ypoBHe He MeHee 19 °C. B pacdeTHbIX pexumax
TETUIOTO TIEPUOJIa TO/Ia TEMIIepaTypa TOUYKH POCHl yaansgeMoro Bo3myxa paBHa 22 °C. UToOsr
MPEAOTBPATUTh KOHJEHCALIUIO BJIard, TEMIIEpAaTypa BHYTPEHHUX MOBEPXHOCTEN Orpaxie-
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HUI He T0JDKHA ormycKaThes JietoM Huxke 23°C. TIpoBeieHHbIN aHamM3 KPYTIOrO0BbIX PEKU-
MOB PabOTBl CHCTEM MHUKPOKJIMMAaTa B MOMEIICHUAX IJIaBaTEIbHBIX OACCEWHOB MO3BOJIMII
pa3paboTaTh NPUHIUITHATIBHYIO CXEMY MPEICTABICHHYIO Ha puc. 6.1,

BoznyxoBogamu 8 npurounslii arperat 1 coeauHseTcs ¢ JaMUHApPHBIMU BO3AyXO0pacipe-
aenutensiMu 9. M3 KOTOPBIX MPUTOYHBIN BO3ayX Ly mocTymaeT B 30Hy HaXOXKACHUS JIIOICH
co ckopocThio He 6onee 0,2 m/c. BraxHbIi BO3AYX MO OTOJIKOM Yepe3 BBITSKHOM BO3Y-
xoBoJ; 10 3a0upaetcs B BuITsDKHOM arperat 11. Bo3mymnslit arperat 1 codupaercs u3 0110-
KOB, BKJIFOUAIOIIIKX M0 X0y BO3/IyXa CISAYIOIINUE MIEMEHTbl: MHOT'O CTBOPYATHIN BO3AYIII-
HBIA KJamaH 2 JJis TOCTYIUICHUSI TIPUTOYHOTO HapY>KHOTO BO3AyXa MpHU MEPEeMEHHOM pac-
X071€ L4 BO3MYIIHBINA PHIBTP 3; TEIUIOOTAAOIINH TETNIOOOMEHHUK 4 YCTAaHOBKU YTHIIN3AIINH;
Kanopugep BTOPOro NoAorpena S5; CMECUTENbHYIO KaMepy 6; MPUTOYHBIA BEHTHIISTOD 7.

10 3 1l 12\13 IS\ p

_rachl\mll =-6°C
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Pucynox 6.1. [lpuHIUNMamsHas cXeMa CHCTEMBl MUKPOKJIMIMATa B IIOMEIIEHUH OacceliHa TS IIaBaHus

BeitshxHo# arperat 11 mo Xoay BO3/yXa BKIFOUACT CIICAYIOIIUE dJIEMEHTHI: PHIBTP 3\
BBITSDKHON BEHTWIISITOP 12; BO3aymIHYIO Kamepy 13 ¢ BO3MYIIHBIM KJIallaHOM, COSTUHEHHYTO
BO3IIyXOBOJIOM 14 CO CMECHTENBHOM KaMepoi 6 mpuTouHOro arperata 1 Temon3Biekarommit
TETIOOOMEHHUK 15 yCTaHOBKHM yTUIIM3allMK; BHIOPOCHOM BO3yX0BOJ 16 ynansiemoro B at-
Mocdepy Bozayxa Ly.

B nomemniennn 1utaBatenpHOrO OacceitHa TepMocTar 17 KOHTPOJIMPYET TeMIEparypy
BO3yxa {; B 30HE HAXOXKIICHUS JIFO/ICH M Yepe3 UMITYJILCHYIO CBSI3b BO3JICHCTBYET Ha aBTOMa-
TUYECKHiA KamaH 18 m3mMeHenus pacxoaa ropsaeit Boibl yepes kanopudep 5. Jlatuank 19 koH-
TPOJUPYET BIAKHOCTH BO3/IyXa (s B 30HE HAXOXKICHHS JIFO/ICH 1 Uepe3 UMITYIIbCHYIO CBSI3b BO3-
JICCTBYET HA MOTOPHBIN MPUBOJI BO3AYIITHBIX KJIANAaHOB y BO3MyIIHOM Kamepsl 13. [1pu cHu-
KCHUH OTHOCUTEIILHOM BJIAYKHOCTH BO3/IyXa JI0 HIKHETO YPoBHS 50% BO3MYIIIHBIC KITalTaHbI
KaMepbl 13 OTKPBITHI TSI TIPOITyCKa MO0 COSAMHUTEIIBHOMY BO3AyX0BOAY 14 Ha permpKyis-
1uro 710 50% yaansieMoro Bo3yxa, KOTOPBIM CMEITUBASTCS C TTOIOTPETHIM ITPUTOYHBIM HAPYXK-
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HBIM BO3JIyXOM B Kamepe 6 mpurouHoro arperara 1. [Ipu qocTikeHnu BEpXHEro ypoBHS OT-
HOCHUTEJIbHOM BJIQXKHOCTH Bo3ayxa 60% B 30HE HaxoxaeHus Jojed aaryuk 19 momaer xo-
MaH/y Ha 3aKpbITHE BO3AYIIHBIX KJIAMaHOB y BO3MYIIHONW KaMephl 13, mocie yero npurod-
HBI arperat 1 pabotaeT o npsiMotouHoi cxeme. Ha cxeme (puc. 3.3) He moka3aHbl Harpe-
BaTeIbHBIC MPUOOPHI, KOTOPBIE OJDKHBI MOJACPKUBATH TEMIIEPATYPy Ha TMOBEPXHOCTH
OrpAKACHHUI MMOMEILEHUS TUIaBaTENbHOI0 0acceiiHa BbILIE TEMIIEPATypbl TOUKU POCHI yaas-
€MOr0 BJIQXKHOT'O BO3/1yXa.

[Ipurounsie 1 u BeITsKHBIE 11 arperarsl yJ00HO 1 SKOHOMUYHO CO3/1aBaTh Ha 0aze 0J10-
KOB LIEHTPaJIbHBIX KOHAULIMOHEPOB. B HacTosIee Bpems Tobko B MockBe peann3oBaHo 00-
jee BaJLATH MPOEKTOB CUCTEM MHUKPOKIMMATA IJIaBaTeNIbHBIX 0AaCCEHOB, BBHIOJHEHHBIX
0 cXeMe Ha puc. 3.3.

B xauectBe npumepbl BbICOKOI(D()EKTUBHON 1 SKOHOMUYHON paOOThI CUCTEMBI MUKPO-
KJIMMaTa B TUIaBaTeIbHOM OacceiiHe MOKHO MpUBECTH | 0Cy1apCTBEHHYTO IETCKO-FOHOIIECKYTO
crioptuBHYO 1Koy Ne7 (Mocksa, yia. HoboToBckas). I1lo cpaBHeHHIO co cxeMoi Ha puc. 3.3
TI0JT TIOTOJIKOM MTOMEIIEHUS I1J1aBaTeIbHOTO 0acceiHa pacroiararoTcs 1Ba MPUTOYHBIX BO3IY-
XOBOJ[a, U3 KOTOPBIX HA MOBEPXHOCTH MOTOJIKA B XOJIOAHBIN MEPUO/ T0/1a MTOIAETCSI HATPETHIA
BO3IyX, YTO MO3BOJIMJIO M30EKaTh KOH/ICHCAIIMH BJIarM HA BHYTPEHHEH MOBEPXHOCTH TIEpe-

KPBITHS.

Ilpakmuueckoe 3anamue Ne7

7.1 CKB g noMmenieHuii UCKYCCTBEHHBIX KaTKOB
7.2 CKB s onepalliOHHBIX ¥ PeaHUMAIIMH B OOJIBHUIIAX

7.1 CKB pjs1 nomMeneHuii HCKYCCTBEHHbIX KATKOB
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3aKpbIThIC TOMEIIEHHSI C UCKYCCTBEHHBIMU KaTkaMmu TpeOyroT npumeHeHusi CKB, Hazna-
YEeHUEM KOTOPBIX SBJISIETCS: 00ecreyeHne OTCYTCTBUS TYMaHa y MOBEPXHOCTH JIEITHOM T0-
€Hbl; OTCYTCTBUS KOHAEHCATa Ha CTPOUTEIBHBIX U OTPaXKIAI0IIUX KOHCTPYKIHUSAX TOMelIe-
HUN KaTKOB; 00ECIEeYeHUE CaHUTAPHO-TUTMEHUYECKUX MapaMeTpOB BO3AYIIHOW Cpeibl B
30Hax MOMELIEHUs, TJIe HaxoaaTcs Jroau. Mcxoas U3 3TUX TpeX OCHOBHBIX 3a/1ay paluo-
HAJIBHO yCTPOUCTBO Tpex no HazHadeHuto CKB: oOciyxuBamux 30Hy JEASHON apeHbl,
00ecreuynBaIINX TEMIEPATypy BHYTPEHHUX MOBEPXHOCTEH CTPOUTENIBHBIX U OTpaXaaro-
IMX KOHCTPYKUMU 3JaHUI UCKYCCTBEHHOTO KaTKa BBIILIE€ TEMIIEPATypPbl TOUKH POCHI OKPY-
KAIOLIEro BHYTPEHHUE TTOBEPXHOCTH BO3/yXa, YTO IPEIOTBPATUT 0Opa30BaHNE KOHIEHCA-
MU BOJSHBIX MApOB M3 OKPYKAIOIIEr0 BHYTPEHHUE MOBEPXHOCTU BO3/yXa; CO3JAIOLIUX
TpeOyeMble CAHUTAPHO-TUTUEHUYECKUE MMapaMETPhl BO31yXa B 30HAX HAXOXKACHUS JIFOJICH.

PaccmoTpum ocHOBHBIE OTJIMYUS (POPMUPOBAHUS TEIJIOBOTO PEKUMA B MOMEIICHUSX
UCKYCCTBEHHBIX KaTKOB. Jle[siHas apeHa Jijisl MPOBEACHUS UTP U TPEHUPOBOK MO XOKKEIO €
maiidoi nmeet ctangapTHoeie pa3mepbl 60 X 30 M ¢ HanMYKUeM 3aKpYIJIEHHI y BCEX YEThIpEX
YTJIOB JIEASHOM apeHbl. PacueTHy10 MOBEPXHOCTH JIbJla MOKHO MPUHUMATH IO pazMepaM 1o
JUTMHE U ITUPUHE aAPEHBI, UTO JIJIs1 CTAHAAPTHOTO XOKKEHHOro 1mosst coctaBuT 60 x 30 = 1800
M2, VICKyCCTBEHHOE JIENSHOE MOJIE CO3JAETCS MyTEM 3aIMBKU U HAMOPAXKMBAHUS IIbIa Ha
IUTMTE KaTKa. B KOTOPOM 3aJI0KEHBI 3MEEBUKHU ISl LUPKYIISUU X0JI0A0HOCUTENs. B 3aBU-
CUMOCTH OT BHJIa MEPONPHUATHI, IPOBOJAUMBIX Ha JIEASHON apeHe, MOAJAEPKUBACTCSA pa3-
JUYHAsI TEMIIEpaTypa JibJia: JJis MPOBEACHUS UTP 1O XOKKEI0 TpeOyeTcs KeCTKHM Jiel, YTO
oOecrieynBaeTcs MpU TeMIlepaType MOBEPXHOCTHU Jbaa oT —6,5 1o —5,5°C, u npu Temrie-
paType Bo3ayxa B 30HE JeAsHoM apensl nopsaka 6—10°C; dns ¢urypHoro katanus Tem-
neparypa moBepXHOCTH Jibaa oT —4 10 ~3°C npu TeMreparype Bo3ayxa B 30HE JEAIHOU
apennl 10—13 °C; [lnsa pa3BiekaTenbHOr0 KaTaHUsA TeMIieparypa jpia or —3 g0 —2°C
npu Temmnepatype Bo3ayxa 1o 15 °C. [lns kaTKOB CIOPTUBHOTO CKOPOCTHOTO KaTaHUS TEM-
neparypa noBepxHocTtu Jjbaa Tpedyercs ot —0,5 JIO -2°C (markuii nen). TemmnepaTypa
BO3AyXa pomyckaercs 1o 15°C [26].

CKB nns o0cimy>kuBaHUs J€ASTHOM apeHbl IPOEKTHUPYETCS HA YCIOBUS MOJIEPKaHUE
PEKOMEH1yeMOU TEMIIEPATYPHI BO3/1yXa B 30HE HAXO0XKACHUS JIFOIeH Ha JIeAsiHOM apeHe. Ten-
JIOBOU pEXHUM B 30HE HAXOKICHUS JTIOEH Ha JIEITHON apeHe OIpeIeiseTcs TEIIONpUToKaMu'”
MIPEXKE BCEro 00YCIOBICHHBIMA HU3KUMHU TeMIIepaTypaMu noBepxHocTu jJbaa ty °C.

7.2 CKB nJ1s1 onepauiOHHbIX U peaHUMAIUM B 00JIbHUIIAX

N3 o0111ecTBEHHBIX 3aHUil HanOOJIEEe CIIOKHON U OTBETCTBEHHOM M0 HA3HAYEHUIO SIB-
nsercs co3ganue CKB 1y1s moMerneHnii oneparMoHHbBIX M PeaHUMAIMU B OOJIBHUIIAX. DTO
CBSI3aHO CO 3JI0POBBEM JIFOJICH, NEPEHECIINX TSDKEJbIE ONEpaluy, CTPAJArOIIUX pa3ind-
HBIMU 3200JI€BaHUSMU U UMEIOIINUX OCJIA0JIEHHBI OPTaHU3M.

B 3nanusx 6onbHUIL HauOoIee OTBETCTBEHHBIMU MO KaY€CTBY BO3YIIHOU CPEJIbI SIBIISI-
I0TCSI IOMEIIEHUS OTlepalluOHHbIX, 111 KoTopbix CKB moimkHbI 006ecrnieunBaTh BHITIOIHE-
HUE CIICAYIOMHNX TPeOOBAHUH: TIPETSITCTBOBATH PACTIPOCTPAHCHHUIO OOJIE3HETBOPHBIX OaK-
TEepUn

BO3/IYIIIHBIM ITyTEM,;

co37aBaTh /i1 OOJBLHOTO M TIEPCOHAJIA ONEePAIlMOHHON MaKCUMAaJIbHOE YCIIOBHE TEILIO-
BOTro KoMopTa;
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MPENSTCTBOBATh OOpPA30BAHHMIO CTATUYECKOTO JJIEKTPUUECTBA M YCTPAHATh PHCK
B3pbIBa ra30B, IPUMEHSIEMBIX [IPU HAPKO3aX.

B nomenieHusx onepairoHHbIX KPYTJbli IO HE0OX0IUMO MOICPKUBATH TEMIIEPATypy
20-23°C npu BBICOKOH OTHOCHTENbHOM BiaxxHocTH 50 60%, mpu KoTOopoi He oOpasyercs
CTaTHUYECKOT'0 AJIEKTpHUYECTBA. B Terblil mepros rosia temnepaTypy Bo3ayxa B MOMELIECHUH
ONEPALMOHHON HE PEKOMEHIyeTCA MoAHUMATh Bbile 23 °C, Tak Kak onepanuu NpoBOISTCS
B PE3MHOBBIX NIEpUaTKaX, B MapJIeBbIX MOBA3KAX. IIANOYKAX HA TOJIOBE M OPIOYHBIX KOCTIO-
Max, 4YTO CO3/Ia€T JOMOJIHHUTENIbHbIE TPYAHOCTH OTBEACHHUS TEIUIO- U BIArOBbIACIICHUI OT pa-
OoTaromux Jirosied. OTMEYEHO, YTO MPH MOTEHUHU OT JIFOAEH OO0JIbIIEe HCXOIUT OAKTEPHil, UTO
3arpsi3HAET BO3yX B TOMEIICHUH ONEPALIMOHHOM.

AHanu3 TpOEKTHBIX PEIICHUI MMOKa3bIBAET, YTO OOBIYHBIE pa3Mephbl MOMEIIEHUH orle-
paroHHKIX TpeOyroT nogaun 2000-2500 M3/4 IPUTOYHOTO BO3IyXa IIPU MAKCHMAJIBHOM Pa-
6ouem TemmnepatrypHoM nepemnane 6°C, 4To MO3BOJIIET OTBOAUTH 10 SKBT-4U Termion30bIT-
koB. [Ipu npoBenennu orneparyii B HOMEIEHUN ONEPALMOHHON MOKET HaX0AUThes 10 10 de-
JIOBEK, YTO BBI3OBET TEIUIONPUTOKU Oojiee 1kBT-u. MorHble 0CBETUTETHHBIC JIAMITHI U pabo-
TaloIIMe anmapaTbl MOTYT BBLACTATH M0 2 KBT'u TemnomsObiTkoB. TemmonpuToku yepes
Hapy>KHbIE OTPAXKJICHUS MOTYT COCTaBIATh 110 1,2 kBT u.

B nensix 5KOHOMHHM Temia Ha HAarpeB MPUTOYHOIO HAPYKHOTO BO3AyXa U COKPAILICHUS
pacxojia 3IeKTPOIHEPIUH Ha padOTy XOJOAUIBHBIX MAIIMH IPEAJaraeTcsl UCIOJIb30BaHUE
YTHIM3ALUU TEIUIOTHI U XOJI0JIa BBITSHKHOTO BO3/yXa HAa HArpeB U OXJIAKICHUE MTPUTOUHOTO
HaApY>KHOTO BO3/yxa. bone3HeTBOpHbIE OaKTEepUU MOTYT TOCTYIATh B TIOMEIICHUE OTIepaIiy-
OHHOW C MPUTOYHBIM BO3JYXOM, U3 COCEAHUX MOMELIEHUN, OT IepCOHaa ONEPALMOHHON.
J1J1s ouncTKH BO3AyXa OT OakTepuil HEOOXOIMMO OCYIIECTBISITh MHOTOCTYTIEHYATYH0 OUYUCTKY
CaHUTAPHOU HOPMBI IPUTOUYHOTO HAPYKHOTO Ly ¥ BHYTpEeHHETO L BO3/MYyXA.

Ha pucynke 6.2 noka3zana pa3zpaboTaHHasi B IOCJEIHUE TOAbl PUHIMITHAIbHAS CXeMa
CKB 1o sHeprocoeperatomieil TEXHOJIOTHH 7SI OTIEPALIMOHHON. COCTOsIAs U3 TPEX KOH-
CTPYKTHUBHBIX AJIEMEHTOB: MPUTOYHO-BBITSDKHOTO arperara 1 mjis KpyrjorojoBoil oOpa-
OOTKH IIPUTOYHOI'O HAPYKHOT'O BO3AYXa Ly, CMECUTEIBHO-OUUCTUTENBLHOIO IPUTOYHOTO
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Pucynok 6.2. [TpuaimmnuaneHas cxema CKB nioMenieHust ornepaoHHOM ¢ SHEprocoeperaomuMy pexkuMaMu
KPYTJIOr0JJOBOM pabOThI

arperata 2 Jijis I0JJa4y B TOMEIICHUE ONEPALIMOHHON IPUTOYHOTO BO3/ayXa Ln; HACTEHHOTO
IPUTOYHOTO BO3IyXOpacHpeIeanTelIst 3 CO BCTPOEHHBIM (GUIBTPOM 4 a0COIIOTHOU OYUCTKU
IPUTOYHOTO BO31yXa. B TexHuyeckoil nuteparype GuiabTpbl aOCOIMIOTHON OYHUCTKHU YacTO
obo3nauaror HEPA ¢unstp (ot anria. High Efficiency Particle Air).

[IpuTo4uHO-BBITSKHOM arperat 1 BkitoyaeT annapaThl JJisl KpyIJIOTr0JI0BOM MOATOTOBKH
NPUTOYHOT'O HAPYKHOT'O BO3ayxa Lny 10 3HEprocoeperaroiieid TeXHOJIOTUH B COOTBETCTBUU
C ycioBUsMU (OPMUPOBAHUS TEIUIOBOTO peXXUMa B MOMEILIEHUH ONEPAlMOHHON, YTO KOH-
TPOJIUPYETCA MO AATUYUKY 5, BOCOPUHUMAIOLIEMY TEMIIEpaTypy yAalsieMoro u3 rnomenie-
HUS BBITSDKHOTO Bo3ayxa Ly, TemmepaTypa kotoporo ty paBHa TemrepaType Bo3ayxa B Orie-
pPaLMOHHOM ;.

B xonoansiii nepuos roja JaT4MK 6 KOHTPOIISI TEMIIEPATyphl HAPYKHOTO BO3yxa 1,
BKJIFOUAET HACOC / YCTAHOBKH yTUIM3aluu 8. B 3TOM pexnume TemoTa BBITSHKHOTO yaasie-
Moro Bo3ayxa Ly Oynet mepenaBaThCsi Ha HarpeB MPUTOYHOTO HAPYKHOTO Bo3ayxa. JaTtank 9
KOHTPOJISl TEMIEPaTypbl IPUTOYHOI'O HAPYKHOIO BO3/1yXa 1, BO3AEHWCTBYET Ha ITyCKaTelb
aneKkTpoaBuraress komrmpeccopa 10 u yeTsipexxo10Boit aBToMaTH4eckuit kinanan 11. B pe-
’KUME HarpeBa IpUTOYHOTO Hapy>KHOTO Bo3ayxa padoTtaeT komrpeccop 10. Uetbipex x010Boit
kianaH 11 oGecnieynBaeT MOCTymieHUE ropsurX MapoB XOJIOAMILHOIO areHTa B TpyOKH Terl-
J000MEHHUKA 12, KOTOPBI B 3TOM PEKUME SIBIISICTCS KOHACHCATOPOM (PEKUM TETJIOBOTO
Hacoca). Temnora KOHACHCAINY TepeIacTCs B TEII0O0OMEHHUKE 12 Ha HarpeB MPUTOYHOTO
Hapy>KHOTO BO3/yXa. BBITSKHOM yanseMblil BO3IyX OXJIaXIaeTcs B TEIIOOOMEeHHUKe 13,
KOTOPBIA B 3TOM PEXHUME SIBIISICTCS UCIAPUTEIEM XOJOIMIbHON MammHe. OXJIaXIeHHbIN
ylalsieMblil BO3/yX BbIOpAchIBa€TCs IO MPUCOEAUMHUTEIBHBIM BO3AYXOBOJAaM 4epes
yCTpOMCTBO ] B atMOchepy.
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[Ipu HanMUUMKU B MOMENICHUH ONEPAIMOHHON OKOH PaIlMOHAIBHO YCTAHOBUTH MOJ| OK-
HaMM HarpeBarteibHbIe TPUOOpPHI 15 ¢ 00s13aTeIbHBIM NPUMEHEHUEM Ha TPYOOIPOBOAAX MO-
Jla4u TOPSYEH BOJIbI TEPMOPETYJIATOPOB 16, HACTPOEHHBIX HA MOICP)KaHNE MUHUMAIBLHOTO
3HAYCHHSI TEMIIePATyphl B TOMEIIEHUX ts(wun) = 18 °C. IloaroroBka u NpoBEICHHUE OTICPAITHIA
TpeOyeT MCIOJIb30BaHUS B OINEPAIMIOHHOM ITOMEIICHUH JJICKTPONOTPEOISIONUX TPHOOPOB
(CBETMJIBHUKOB, AJIEKTPOIIPUBOJIOB MEIUIIMHCKUX ammapaToB W Jp.). DTO 00yCIOBIUBAET
HaJIMYKE TETUIOBBIJICIICHUH, KOTOPBIE TOJKHBI BOCIIPUHUMATHCS XOJIOAHBIM IPUTOYHBIM BO3-
nyxowm. [lepenas Temneparyp MEXITy IPUTOUYHBIM BO3TyXOM U BO3JIyXOM B paboueit 30He Mpo-
BEJICHUS OTlepalluu He JIOJDKEH MpeBbIarh 6°C, yTo TpeOyeT MpUMEHEHUS CIEIUaTbHOTO
BO3/IyXOpacHpeIeiIeH s, KaK 3TO ITOKAa3aHO HAa CXEME PUCYHKE 6.2. B X0JI0aHbIM Iepruoj roaa
B paboueii 30He noanep;kuBaercs t,— 20 °C, 1 Temneparypa NpuTOYHOTO BO3/IyXa Ha BBIXOJIE
U3 BO3yXopacnpeaenuTelis 3 MOKeT ObITh Ha MIEeCTh TPaTyCoB HIDKE L.

Tpebyemas temnepatypa t, MPUTOYHOTO BO3yXa 00ECIIEUMBACTCS CMEIIEHUEM B TIPUTOY-
HOM arperate 2 X0JIOJJHOTr0 Hapy>KHOTO Ly 1 BHyTpeHHero L, Bo3myxa. CMech pUTOYHOTO BO3-
nyxa L., ounniaercs B arperate 2 B GUIbTPE TOHKOW OUUCTKY /7 ¢ 110 IPUCOCAUHUTEIHLHOMY
BO3/yXOBO/IY TTOCTYIAET K BO3yXOpaclpeIeUTeIbHOMY YCTPOHCTBY 3, B KOTOPOM OCYIIIECTB-
JISIeTCSl KOHIIeBasi a0COJIFOTHAsI OYMCTKA MTPUTOYHOTO BO3lyXa B ¢puibTpax 4. biaromaps mo-
CJIEZIOBATEIHLHON OYMCTKE MIPUTOYHOTO BO3MyXa B GuiibTpax arperatoB 1 u 2 obecrieunBa-
€TCsl HE TOJBbKO BBICOKAsI CTEMEHb OYMCTKH, HO M JIOCTATOYHO MPOJIOJDKUTEIbHA paboTa
KOHIIEBOTO (hryibTpa 4 63 3aMeHbI Ha HOBBIN (DMIIBTPYIOIIECH MaTepHal.

B xonoaHbIit mepuoa rojaa M3-3a HU3KOTO BJIArOCOJCPKaHUS HApY>KHOT'O BO3JyXa B
ONEPAIMOHHON OTHOCUTENbHAS BIAXKHOCTH BO3AYX MOKET MMOHU3UTHCA 0 PEriIaMeHTHpPY-
emoro HikHero npeneina 40% 11t BO3MOKHOCTH TOBBIIIEHUS OTHOCUTEIBLHOM BIAKHOCTH
BO3/IyXa B PUTOYHOM arperare 2 uiu B MIOMEIIEHUH ONEePallMOHHON HEOOXOAMMO YCTaHO-
BHTh IAapPOBOM YBIAXKHHTENIb 18, paboTa KOTOPOro peryiaupyercs AaTaukoM 19 KoHTpoJs
HUKHETO YPOBHS BJIQXXHOCTH BHYTPEHHETO BO3/1yXa.

B kauecTBe NpUTOUYHO-BBITSKHBIX arperaTtoB 1 peKOMEHyeTcsl UCIOJIb30BaTh KOHIH-
moHepsl Tuna VPL 1o AByXcTyneH4aTol cxeme YTUIIM3alUK Teia U X0JI01a BRITSHKHOTO
BO3yXa.

Ilpakmuueckoe 3anamue No§



46

8.1 O6mme noaX0/b! K MOBBIIICHUIO YHEPTETHIECKON 3(PPEKTUBHOCTH U CAHUTAPHO-
TMTMEHUYECKUX KaueCTB CUCTEM KOHJIULIMOHUPOBAHUS

8.1 O01me MOAX0AbI K MOBBIIIEHHIO JHEPreTHYeCKOi 3(P(PeKTUBHOCTH M CAHUTAPHO-
TUTMEeHNYeCKUX KAYeCTB CHCTEM KOHAMIUOHUPOBAHUS

[ToTpebrnieHne 3HEPreTHYeCKuX PecypcoB JOCTUTIIO TAKUX TMTAHTCKUX MacIITa0oB,
YTO YIPOKAET, C OHOU CTOPOHBI, HCUEPIIAHUEM IIPUPOIHBIX JHEPIrETUYECKUX PECYPCOB —
OPTraHUYECKUX BUIOB TOIUINBA U «IHEPIETUYECKUM T'OJIOIOM», C APYTOM CTOPOHBI, — 3a-
I'PSI3HEHUEM OKPY KalOLIEeH Cpeaibl NPOAyKTaMH CrOpaHus TormBa. [lepcnekTuBHBIM SABIIS-
€TCsl UCII0JIb30BaHUE HETPATULMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU: COJIHIIA,
BETpa, MaJbIX PEK, Fe0TepMaIbHBIX BOJ U T.J. OOIIMM HEAOCTATKOM BCEX HETPATULIMOHHBIX
U BO30OHOBIISIEMBIX UCTOUHUKOB sHeprun (HBUD) sBnsieTcst Bbicokasi CTOMMOCTH TOJTyYa-
€MOU TEIUIOBOM U 3JIEKTPUYECKOU YIHEPIUH, ITI0ITOMY TPAAULIMOHHAsL DHEPTETUKA B HACTOSI-
iee BpeMs peAnouTUuTeIbHel HeTpaauiinonHoit. Hapsay ¢ ucnons3zoBanuem HBUD crpa-
TErMYeCKUM HaIlpaBJICHUEM B SHEPIEeTHUKE SIBIISIETCA SHEPro- u pecypcocodepexenue. Ou-
HAHCOBBIE BJIOKEHUSI B HEprocoepexeHue B 3-5 pa3 appexTuBHee, 4eM BKJIaAbl B HApaIIH-
BaHUE FreHepaTOPHBIX MoIIHOCTeH. [Ipobnema sHeprocOepekeHnss MOXKET pelaThes Ha pas-
HBIX YPOBHSX: B IJI00aJIbHOM MaciuTtade Ha ypoBHE OOJBIION YHEPIEeTHKU U B JIOKAIBHOM
Mmacirade Ha ypoOBHE OJIHOTO OTHEIbHO B3ATOTO 3/1aHus. [Ipeamerom Harmiero paccMoTpe-
HUsl OyZIyT BONPOCHI 3HEProcOEpeXeHHsl B CUCTEMAxX OOECHeYeHUs MUKpPOKIMMAara u, B
YaCTHOCTH, B CUCTEMax KOHAMIIMOHUPOBAHUS BO3/lyXa, TaK KaKk 0003HAYUTH KPyI BOIPO-
COB, CBSI3aHHBIX C MPOOJEMOIl SKOHOMUU SHEPI'UH, CIEAyeT Ha HAYaJIbHOW CTaJUH IPOEK-
TUPOBaHUS OOBEKTA.

Bce meponpustus, HanpaBlieHHbIE Ha SHEprocOepeXeHne, JOKHbI ObITh CTUMYJIH-
POBaHBI HA OCHOBE 3aKOHOB, JEHCTBYIOLIMX B rocyAapcTBe. ['ocyaapcTBO CO3AaET 3KOHO-
MUYECKHE U TPABOBBIEC YCIOBHS 3aMHTEPECOBAHHOCTH B 3HEPrOCOEPEKEHUH IOPUANUECKUX
U GU3HYECKUX JUI] C TTOMOIIBI0 PA3YMHBIX HAJIOTOBBIX Mep U cyOcuauit. B MupoBoii npak-
THUKE U3BECTHO HEMAJIO MPUMEPOB peaIn3aluy TOCy1apCTBEHHON MOJUTUKU B 001acTu coe-
pexxeHus sHepruu. B 6onpmmHCTBE cTpan 3anaaHoi EBporbl Ob110 JOCTUTHYTO CHUKEHUE
sHepronorpednenus Ha 40-60% myTeM SKOHOMUYECKOTO BAUSHUSA rocyaapcTsa. OqHuUM U3
TJIaBHBIX MOAXO0JI0B OBLIO pelieHrne 0 (PMHAHCUPOBAHUH 3HEProcOeperaroien moJIuTUKH.
[Tpunsateiii B Poccun @enepanbupiii 3ak0H «O0 3HEProcOepeKeHUM» OMpPeneseT MpaBo-
BbI€, 5)KOHOMUYECKHE U OPTaHU3aLMOHHBIE OCHOBBI TOCYAAPCTBEHHON MOJIUTUKH B 00J1aCTH
sHeprocoepexxeHus. Bo ncnoiaHeHue 3akoHa Ajsl OTAENIbHBIX peruoHoB Poccun paspabo-
TaHbl IPOrPAMMBbI S3HEProcOepeKEHUs, MPEAYCMATPUBAIOIINE CIEAYIOINE OPTaHU3AUOH-
HbIE MEPONPUSITHS:

—)HEPreTUYECKUN ayauT Ha IPEANPUATHUAX;

—COCTaBJIEHUE SHEPrETUYECKHUX MMACTIOPTOB MPEIPUATHS;

—CO3/IaHi€ IEMOHCTPAIIMOHHBIX 30H BBICOKOM 3HEpreTU4ecKoil 23pheKTUBHOCTH;
—MCII0JIb30BAHUE SKOHOMHUYECKUX CTUMYJIOB BHEJIPEHMS SHEProcOEeperammumx TeXHOI0-
TUH.

AHanu3 OCHOBHBIX (PAKTOPOB, OMPENEISIOINIMX MNOTPEOJCHUE SHEPTUU CUCTEMaMHU
OTOIUICHMS], BEHTWISILMHA U KOHAUIMOHUPOBAHUS BO3/1yXa, ITIO3BOJIMJI HAMETUTh OCHOBHBIE
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HaIpaBJICHUS SKOHOMUHU YHEPTUHU U TOIUIMBA B CUCTEMAaxX 00eCclieyeHUs MUKpPOKIMMaTa 3/1a-
HUM:

—TeIUIOTEXHUYECKasT ONTUMM3AIUS TPATOCTPOUTENHHBIX, 00BEMHO-TLIAHUPOBOY-
HBIX, KOHCTPYKTUBHBIX PEIICHUN 3aHU;

—MUCIOJIb30BAHUE BTOPUYHBIX SHEPIETUYECKUX PECYPCOB, B YACTHOCTU YTUIU3ALUU
U pereHepalny TeII0Thl HU3KOMOTEHIIMAIbHBIX ICTOYHUKOB B TEIJIOOOMEHHUKAX U TEIIO-
BBIX HAcOCax;

—HCNOJIb30BAHNE AJTbTEPHATUBHBIX UCTOYHUKOB SHEPTUH HEMOCPEICTBEHHO B 37a-
HUU: COJIHLIA, BETPA, TPYHTOBBIX U MOBEPXHOCTHBIX BOJ, 3€MJIU U T.[I.;

—MUCIOJIb30BAHUE IPUPOJIHOTO MOTEHIIMANIA TEIUIOTHI U X0JI0/13;

—COBEpUICHCTBOBAHNE TEXHUYECKOTO YPOBHS CUCTEM 00ECIeYeHUsI MUKPOKINMATA
MOMEIIEHUI C LIEeNIbI0 TOBBIIICHUS UX dHepreTudeckoi s dexruBHoctu. [Ipumenenue pa-
MOHAJBHBIX CXEMHBIX U MPUHLIMIHUAIBHBIX PELICHU;

—HCMOJIB30BaHKE dHEProcOeperarwIiero 00opya0BaHus;

—TOBBIIICHUE KYJIbTYPbl CTPOUTENIBCTBA, MOHTaXa, SKCIUTYaTaIluU 3[JaHUI, UCIIOJb-
30BaHMS YHEPTUH (YUET U KOHTPOJIb €€ MOTPeOIeHus);

—YyMEHBIIEHUE 3aTpaT NpHU TPAHCHOPTUPOBAHUH TETUIOTHI U XOJ0/4,;

—YyIIpaBJICHUE CUCTEMOW OOECIICUCHHS] MUKPOKIMMATa WM aBTOMAaTUYECKOE PETy-
JMPOBAHUE MTAPAMETPOB BO3yXa B IOMELICHUY;

—AaKKyMYJINPOBAHUE TEIUIOTHI U XOJIOAA.

[oBbILIEHHE 3HEPreTHYECKON A(PPEKTUBHOCTH CUCTEM KOHAMLIMOHUPOBAHMSI U BEHTHIISI-
UM B MIPOMBILUIEHHBIX 3JAHUSX BO3MOXKHO TOJIBKO NP y4eTe Crelu(prIecKuX 0COOCHHOCTEN
TEXHOJIOTUYECKUX MPOU3BOICTBEHHBIX MPOIIECCOB, OCYIIECTBIIEMbIX B OOCITY>KUBAEMOM TOMeE-
menun. Hanbonblee pacnpocTpaHeHre B MPOMBIIIIEHHBIX 3aHUSX MOMYYHIM TEXHOJIOTn4e-
cku-kompoptreie CKB, koTophie B paboueli 30He MpoBeICHHS ITPOU3BOCTBEHHOTO MPOLIECcca MO/
JIEPKUBAIOT TTAPAMETPhI BO3yXa, JOCTATOYHO OJIArONPHUATHBIC /171 IPOM3BOACTBEHHOM TEXHOJIO-
MU U TETUIOBOTO KoM(opTa paboTarolux B 3TOM 30He mozei. [Ipaktuyecku noimyyaercs, 4to
obecrieunBaeMble U MOAJEPKUBaeMble TexHosorndecku-komopraeiMu CKB mapamerpsl Bo3-
JlyXa HE OTBEYAIOT ONTHMAIBLHBIM YCIOBHSIM BEICHUSI TEXHOJIOTUHU MPOU3BOJICTBA U KOM(OPT-
HOTI'O TEIUIOBOIO COCTOSIHUSI YEJTOBEUECKOTO OpraHn3Ma. J|J1st JOCTM>KEHHSI ONTUMAIBHBIX YCIIOBUIN
PEKOMEHYETCSl N3bICKMBATh BO3MOYKHOCTH pa3/IeNIeHHUsI CUCTEM: Ha TEXHOJIOTMUECKUE, O0CITY KH-
BAIOIIIME TEXHOJIOTMYECKHUI MPOLIECC B CAMOM 00OPYI0BAHUHU WITU B HEOCPEICTBEHHOM MECTE €r0
IPOBEACHUST; KOM(POPTHBIE, KOTOPBIE BHITOIHSIOT (DYHKLIMH 00€CTICUEHNS] CAHUTapHO-TUTMEHUYE-
CKHUX TpeOOBaHMIA.

Jns obecnieuenust sHepreTrdeckoit apdexrrBHocTr GyHKimMonupoBanus CKB B npous-
BOJICTBEHHBIX 3/IaHUSX CJIETyET BHIIOIHSTH CIEAYIOIIME OOIHe PEKOMEH IAIIMH 110 SHEprocoepe-
HKEHUIO:

— MoJia4y PUTOYHOTO BO3TyXa IMPOU3BOUTH B paOOUyIO 30HY C TIOBBIIIICHUEM PabOUero
nieperazia TeMIeparyp IMyTeM YBEJIMYEHHS TEMIIEPATYPhl BBITS)KHOTO BO3yXa;

— OCYUIECTBIISITH TOTJIONICHUE YaCTH TETUIOM30BITKOB ITyTEM PEryJIUPOBAHUS MECTHBIX
OXJIAXKJAIOIINX YCTPOUCTB;

— MECTa TEXHOJIOTMUYECKUX MPOIIECCOB CO 3HAYUTEIBHBIMU BbIICJICHUSIMU MBUIEBBIX U ra-
30BBIX BPEIHOCTEN 000Py10BaTh MECTHBIM YCTPOMCTBAMU yJIaBIMBAHUS 3arpSA3HEHUI, HE J10-
ITyCKas UX pacipocTpaHeHne B 00beMe pabodeii 30HHI;
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— CTPEMHUTHCS K UCIOJIb30BAHUIO IIPUTOYHBIX U BBITSDKHBIX arperatoB HA MUHUMAaJIbHO-
TpeOyeMyI0 110 CAHHOPMAaM HUJIM TEXHOJIOIMH MPOU3BOAUTEIILHOCTD 110 IIPUTOUHOMY HAPYKHOMY
BO31yXYy Lm = Ly;

— Ha HarpeB IPUTOYHOIO HAPYKHOI'O BO3AyXa UCIOJIb30BATH TEIUIOTY BBITSDKHOIO BO3-
JyXa ITyTeM PUMEHEHHS] yCTaHOBOK YTUIIN3ALNH;

— HCHOJIB30BaTh XOJIOZ HAPY>KHOI'O BO3/TyXa /Il OTBEACHUSI TEIUION30BITKOB OT TEXHOJO-
TMYECKOro 000pyA0BaHUS;

—  OTKa3aThCs OT UEHTPAIbHON PEUUPKYJIISIMH U 3aMEHSTh €€ MECTHOM Yepe3 MeCT-
HbIE aImapaThl, 00ECIEUNBAIOIINE U3MEHEHHUS TAPAMETPOB MPUTOTOBJIEHHOTO BO3/IyXa B COOT-
BETCTBHUE C YCJIOBUSIMU (POPMHUPOBAHUSI TEIJIOBOTO PEKMUMA U MOJyIEpKaHusl TpeOyeMoil KOH -
MM BO3IYIIHOM Cpeibl B 00CTYKHUBAaEMOM 30HE POU3BOJICTBEHHOT'O TOMEIICHHUS;

—  BBIIEJIATH TEXHOJIOTUYECKOE 000pYI0BaHUE, TPEOYIOLIee NOIEp)KaHuE CIeIUalb-
HOM KOHJIMIMY BO3IYIITHOM Cpe/ibl, B CEIUANIbHBIE, TOKAJIbHBIE CUCTEMBI.

Ilpakmuueckoe 3anamue Ne9
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9.1 IlpeumyiiiecTBa MECTHO-IIEHTPATIBHBIX CUCTEM I10 CPAaBHEHHUIO C TPAJAUIIMOHHBIMU
ueHtpaibubiMu CKB.

9.1 llpenmyniecTBa MECTHO-LHEHTPAJIBHBIX CHCTEM MO CPABHEHUIO € TPAAMUNOHHBIMHU
nenrpaasabiMu CKB.

B npombInieHHbIX 37aHUsIX HAUOOJIbIIIEe PACIIPOCTPAHCHHE TTOTYYHIIN IICHTPAIbHbIC
CKB c nieHTpasibHO# peLUPKYJIALUEN BHYTPEHHETO BO3/TyXa U HATMYUEM 30HAJIbHBIX MTOJI0TPE-
BaTeJIe MPUTOYHOI'O BO3/lyXa B OTJIEJIbHBIE 30HBI OMELIEHNs. boiee SKOHOMUYHBIM U Kade-
CTBEHHBIMU IO CO3ABAEMOMY MHKPOKJIMMATY SIBJSIFOTCS MecTHO-LieHTpasibHble CKB. Pac-
CMOTPHM OCOOEHHOCTH TPATULIMOHHBIX LEHTPAIBHBIX U MEeCTHO-LIeHTpainbHbIX CKB Ha npu-
Mepe 1exa 0pCeTHON NevaTy MoNMUrpauyecKoro NpeanpusThs.

Jlaxke B pacueTHbIe CyTKU TEIUIOro MEepHo/a rojia TeIJIOM30bITKH B 1IEXe MOTYT H3Me-
HAThCst 0T 100% 10 40%. s mognepskanust TpeOyeMbIX 10 TEXHOJIOTMH ITapaMeTpOB BO3TyXa
JaTYUK KOHTPOJIS TeMIepaTyphl BO3JEHCTBYET Ha aBTOMATUYECKHUM KilanaH, o0ecreunBaro-
M YBETMYEHUE TEIIOBOW MPOU3BOIUTENHLHOCTH Kajlopudepa BTOPOro MoA0rpeBa npu CHU-
KeHnU Qe B LIEXE.

[IpoBeieHHBIN aHAIN3 TOKA3bIBAET, UTO B TPAAULIMOHHBIX HIeHTpaabHbIXx CKB nepBo-
HavaJbHO 3aTPAYMBAETCS XOJIOJl HA PEXKUM OXJIAXKIAECHUS U OCYIIEHUS IPUTOYHOrO BO3AyXa,
a 3aTeM IS oiepKaHus TpeOyeMbIX M0 TEXHOJIOTHH MTapaMeTPOB BO3/lyXa B paboueii 30He
3aTpadynBaeTcs TEIUIo B Kajnopudepe Broporo nogorpesa. [Ipu npoexrupoBanuu CKB s 1e-
XOB 3HAYUTEJBHOM IUIONIA W HAJIMYMEM YYaCTKOB IMPOM3BOJCTBA C M3MEHSIOIIUMUCA I10
BPEMEHU CYTOK TEIUIOBBIJIETICHUAMHU MPUOETatoT K MPUMEHEHUI0 MHOTo30HaIbHbIX CKB. Ot
OOIIEro MPUTOYHOrO KOJUIEKTOpa B LIEXE MOABOAMTCS HECKOJIbKO MPUTOYHBIX OTBOJOB. Ha
KaX/I0OM OTBOJIE€ MOHTHUPYETCS 30HAJIbHBIA BO3yXOHArpeBaTENb, YIIPABISIEMbId OT JaT4YMKa
KOHTPOJISI B KOXKJI0M 00CTy)KMBaeMOM 30HE 1IeXa.

B xononubiii nepuo roja B TpaAUIMOHHbIX LieHTpaibHbIX CKB He mpumeHsucs ycra-
HOBKM YTHJIM3ALlMU TEIUIOTHI BBITSXKHOTO BO3/lyXa Ha HArpeB MPUTOYHOTO HAPY>KHOTO BO3-
nyxa. K coxxanenuro, 3Ta TeHASHIUS MPOIOJKAETCS U 10 HACTOSIETO BPEMEHH J1a%Ke B TOJIOB-
HBIX IPOEKTHBIX HHCTUTYTaX.

MuHuMaNbHBIN HArPEB MPUTOYHOTO HAPYKHOTO BO3/yXa [0 YCIOBUSIM O€30MaCHOCTH
0T oOMep3aHus MOXKET ObITh IPUHST tk1 = 5°C. IlyTem cMernienrs moorpeToro 10 SHTAIBITUH
1,7 = 6,5x/Ix/Kr Hapy>KHOTO ¥ BHYTPEHHETO PEIMPKYISIMOHHOTO Bo3ayxa ls = 48 kJ[x/kr
HEOOXOIMMO TIOJTyYUTh SHTATBINI0 CMECH ley = 35,5kJIK/KT, SIBISIONTYIOCS KOHTPOJIUPYE-
MBIM [TapaMeTpoM IpH KpyrinorooBoii padore CKB ¢ TOYHBIM 1 TOCTOSTHHBIM MOJ/IEPKaHUEM
napaMeTpoB BO3yXa B paboueil 30He.

Ha pucynke 9.1 npencrasiena npuHIunuanbHas cxema nentpainbHoii CKB ¢ nepemen-
HOW PELUPKYJISLMEN U TPEMsI 30HaMU OOCITY>KUBAaHHUS B LIEXE [[BETHOM MeyaTu.



Puc. 9.1. lpurimmumansHas cxema nentpaibHoi CKB ¢ nepeMeHHoM permpKyIisiimei, 00cmyKuBaroen
TPH 30HBI B IIeXe [[BETHOW MevaTu

B nenTpansHoM KoHIuIMoHepe 1 1Mo X0y BO3yXa CMOHTHUPOBAHBI CIIEIYIONINE TEX-
HOJIOTUYECKHE OJIOKU:
— aBTOMATHYECKUN KJIAMaH MOCTYIUIEHUS IEPEMEHHOT0 pacxoa Hapy>KHOTO BO3/1yXa
L s
— BO3IYIIHBIN QUIBTP;
— Kasopudep nepBoro nojorpena;
— KaMepa CMEIICHHUS IEPEMEHHBIX PacX0JI0B HAPYKHOTO Luy U perupKyIsIHUOHHOTO
bsp BO3YXA;
— TEIUI00OOMEHHHUK JJI OXJIAXKIEHUSI TPUTOYHOTO BO3yXa Ly;
— OJIOK OpOLIaeMBbIX CJIOEB IS aI1abaTHOTO YBIAKHEHUS IPUTOYHOTO BO3ayXa Ly;
— TMPUTOYHBIN BEHTWISITOP ISl HOAAYH IMOCTOSIHHOTO pacxojia MPUTOYHOTo Bo3ayxa L, =
Liw + Lap.
[TpuTOYHBIM BO3YyXOBOIOM 2 IICHTPAIBHBIN KOHIUITMOHEP 1 CBs3aH C TPEMs OTBOJIaMU
3 B Tpu 30HBI 00CITy)KHMBaeMoro 1exa. Ha KaxpIit 0TBOJI ©MeeTCs 30HaAJIbHBINA MOI0TpeBa-
TE€JIb, TEIIOBAsI TPOU3BOIUTEIIBHOCTh KOTOPBIX YIIPABIAETCS OT JaTYUKa 5 KOHTPOJIS TEM-
nepaTypbl Bo3ayxa s B KaK101 BbIJIETICHHON padoueii 30He 11exa. Uepe3 mpuToYHbIe YCTPOi-
CTBa 6, pacrmoI0KEHHBIE 0] TOTOJIKOM IIEXa, TPUTOYHOM BO3IyX C TEMIIEpaTypoil t, cTpy-
SIMH TIOCTYTIaeT B pabouyro 30HY, OTHOBPEMEHHO CMEIINBACTCS ¢ KOHBEKTUBHBIMH MTOTOKAMHU
OTEIUIEHHOTO U 3ara30BaHHOr0 BO3/1yXa.
BoiTskHOM BO311yX L Uepe3 BBITSIKHBIE YCTPOIMCTBA / MO BBITSHKHBIM BO31yXOBOAAM
8 mocTymaet B BRITSDKHOM arperaT 9, B KOTOPOM I10 X0y BO3/TyXa CMOHTHPOBAHBI CIICAYIOIIHE
TEXHOJIOTMYECKUE OJIOKHU:
— BO3AYIIHBIN aBTOMaTUYECKUH KJIamnaH, JJi 3a00pa BRITSLDKHOTO Bo3ayxa L, ynpasisie-
MBI OT MArHUTHOT'O IyCKAaTEIS AJIEKTPOJIBUTATENS BBITSHKHOTO BEHTHIISITOPA;
— BO3JIYUIHBIA QUIBT;
— BBITSDKHOM BEHTUJISATOP 3a00pa MOCTOSIHHOTO Pacxoja BRITSHKHOTO BO3yXa Ls;
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— paszgenuTeNbHas BO3AYIIHAs KaMepa ¢ aBTOMaTHYECKUMU B3aUMOOOPATHBIMU BO3-
JOYIIHBIMU KJIallaHAMM JIJISl TTOCTYIUICHHSI TIEPEMEHHOTO PacXofa BBITSHKHOTO Bo3ayxa Lg, B
BO3/IyXOBOJI IICHTPAIBHBIA PEIMPKYISIUN 9 1 BHIOPOCOM B arMocdepy MEepeMEHHOTo pacxo/a
ynanseMmoro Bo3ayxa Ly uepe3 Bozayxosox 10.

B kauecTBe anbTepHATUBHOIO BapHaHTa TpaauUMOHHON neHTpanbHoii CKB paccmarpu-
BaeTcs MecTHO-LeHTpanbHass CKB a1 poMBIIIIEHHBIX 3aHUI Ha PUMEpPE 1eXa [[BETHOU
[€YaTu C TPEeMs 30HaMU OOCITYXUBaHHs, KOTOPAas UMEET CIEIYIOIINE OTINYUTENbHbIE 0CO-
OEHHOCTH:

— B LIGHTPAJIbHOM KOHJIUIIMOHEPE MTOCTOSIHHON MPOU3BOAUTENBHOCTH Ly KpYTJIBIiA TOJT 1O
IIPSIMOTOYHOM CXEME IIPUTOTOBIISIETCS TOJIBKO IIPUTOYHBIM HAPYKHBIN BO3/1yX, HA KOTOPBIX BO3-
Jaraercs 3ajiaya MorjolleHne pacueTHbIX BJIAroBbIACIEHUN B 00CTYKUBAEMbIX 30HAX;

—- B K101 00CITy>KUBAaeMOi1 30HE 11€Xa BMECTO 30HAJILHOTO MTO/I0TpeBaTeIsl yCTaHaBIH-
BAETCSl MECTHBIA BEHTWJISITOPHBIN arperaT ¢ GUIbTPOM, BO3TyXOOXJIaIUTEIIEM U CMECUTEb-
HOW KaMepo;

— MPUTOTOBJIEHHBIA BO3/IyX MOAAETCS B IEX YEPE3 JIAMUHAPHBIE BO3AYyXOpacHpeaelin-
TEJIM TI0 BBICOTE PabOYE 30HbBI;

— TIOJ] IOTOJIKOM IIeXa 4Yepe3 BHITSLKHBIE YCTPONUCTBA 3a0UpaeTcsl MOCTOSHHBIN pacxoq
Ly oTerieHHOro 3ara30BaHHOrO BO34yXa, KOTOPBIN IO COEAMHUTELHBIM BBITSKHBIM BO3/1yX0-
BOJIaM IOCTYTAET B [ICHTPAJIbHBIN BBITSKHOW arperar, BKIIIOYAIOIUN (GUIbTP U TEIJIOU3BIIE-
KaIOIIMH TeTJIO0OOMEHHUK YCTAHOBKH YTUJIN3ALIUH.

[Ipumenenue opomraemoro ciosi rryouHoi 300 Mmm obecnieunt noaydeHue TpedyeMoit
3 PEKTUBHOCTH.

[IpoBeneHHOE CpaBHEHHE OKA3bIBAET HA 3HAYUTEIIBHBIE SHEPTETUYECKUE PEUMYIIIE-
cTBa MecTHO-LIeHTpalibHBIX CKB 1o cpaBHEHUIO ¢ TpaUuLIMOHHBIMU PEUUPKYISILIHOHHBIMU
CKB B npowmbinuieHHbIX 3aanusx. CoopykeHHble MecTHo-IieHTpaibHble CKB Oyayt Ha
30% nemesine TpaauioHHOM 1eHTpaibHo CKB.

B crarbe, onmyOnrKkoBaHHOM B BeIyIlieM crielaim3upoBaHHoM xypHase CLIA, npeacras-
JICHbl CPAaBHUTEIIbHBIC TAHHBIE O KAIMUTAIBHBIX 3aTPaTax MPU COOPYKEHUHU B OJMHAKOBOM IIO
wiomaau 3aauuu nentpanbHoil CKB tuna VAV u mectHo-1ieHTpansHoi CKB, oT KoTOpOii B
MIOMEIIECHUS [T0IAETCS TOIBKO MUHUMAIIBHBINA pacXo/l HAPYKHOIO BO3/LyXa, & MECTHOE OXJIaX/Ie-
HHE OCYILECTBIISIETCS OT MOTOJIOYHBIX OXJIAAUTEIbHBIX MaHesned. CpaBHEHUE M0Ka3alo, YTo B
nentpabHoii CKB pacxoz xomnona B jBa pasa Ooiblie. Y aenbHasi CTOMMOCTb COOPY>KEHHS BO3-
1yxoBo10B B neHTpanbHoii CKB cocrauia 43 $/M2 nuowmaay 31aHus, a B MECTHO-LEHTPaIbHOM
11$/m%. YnueneHbple 3atpathl Ha coopyxkenus nentpansaoii CKB cocrasmwm 155 $/M% a
MECTHO-LIEHTpaibHOU 120 $/M2.

Marepuasbl cTaTbu yOeUTENTHHO MOKA3bIBAOT, YTO YTBEPKACHUS CIIEIMATTUCTOB (DUPMBI
«Carrier» o mpeumyIniecTBax MEHTPAIBbHBIX cucTeM VAV Hajl IPYTUMH SBIISICTCS UX CYOBEK-
TUBHBIM MHEHHEM U HOCUT PEeKJIaMHbIN Xapakrep. Haubomnee GaronpusaTHbIe MOKa3aTeu Mo
KalMUTAJIbHBIM M AKCILTyaTallMOHHBIM 3aTpaTaMm JOCTUTaloTCsl B MECTHO-LeHTpaibHbIX CKB,
YTO ¥ OBLJIO TIOKA3aHO BBIIIE HA MPUMEPE 11eXa MOIUTpadUIecKoro Mpou3BOACTRA.

Ha pucynke 9.2 npencraBieHa NpUHIMNHAIBHAS CXeMa IIpeaiaraeMoi sHeprocoepe-
ratonieid mectHo-lieHTpaibHOM CKB 1715 iexa nsetHoi nevyatu. B nieHTpasbsHOM NpsMOTOY-
HOM KOHJIMLMOHEpE 1, KOTOPBII MO MPOU3BOIUTEIBLHOCTH 110 MPUTOYHOMY BO3AYXY L B Jte-
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CSITh pa3 MEHbIIIE, YeM B cxeMe TpaauiinoHHou nnenrpansaoii CKB (cMm. pucynok 7.1). B nien-
TpaJIbHOM KOHAMIIMOHEpe 1 Kpyribiil ros1 00pabaThiBaeTCs MOCTOSHHOE KOJMYECTBO MPUTOU-
HOT'O HapY’KHOTO BO3/yXa U HE TPEOYETCS CIIOKHOTO PEryJIMPOBAHUS BO3AYIIIHBIMH KJIarlaHaMH
NEPEMEHHBIX PacX0JI0B: Ly U Ls.p, KaK 3TO XapakTEpHO JyIsl TpaquIMOHHOM HeHTpaibHoi CKB
C MEPEMEHHON pelUpKYJIsIeil. B nieHTpaibHOM NpsSIMOTOYHOM KOHAMIMOHEP 1 1o Xomy BO3-
JTyXa CMOHTUPOBaHbI CJICIYIOIINE TEXHOJOTUUECKUE OIOKU:

— MHOTO CTBOPYATHIN BO3YIIHBIA KJIalmaH C IEKTPUISCKUM TPUBOJIOM, COJIOKMPOBAH-
HBIM C MarHUTHBIM MyCKaTeJIEeM MPUTOYHOTO BEHTUJISITOPA. YTO 00ECIEUYMBAET €ro 3aKphITHE
IIPU OCTAHOBKE JIEKTPOJBUIaTEIA BEHTUIISATOPA;

— BO3JYIIHBIN QUIBTP:

— TEIUIOOTAIOUINI TEMII00OMEHHUK YCTAHOBKU YTUIIM3ALINH;

— Kasiopudep nepBoro MnoJorpena;

—  BO3JIyXOOXJIAJIUTEIb U OCYLIUTEIb NIPUTOYHOTO BO3/lyXa C MOAJOHOM U CeMa-
paTopom;

0JI0K arabaTHOTO YBIAKHEHUS C OPOIIIaeMbIM ciioeM Tiyounoi 300 Mm;

—  NPOTOYHBIA BEHTUIISITOD;

[TpuTouHbIil BO3TyX0BOJ 2 Yepe3 OTBOJ 3 COCIMHEH C MECTHBIMU BEHTHIJISITOPHBIMHU

arperarami 4.
LJI\/ 12
i
\

Puc. 9.2. [TpunrumnuanbHas cxema MecTHO-TieHTpasibHOM CKB ¢ ycTaHOBKOM B IOMEIICHHSIX BEHTHIIATOPHBIX JI0-
BOJ/TYMKOB C PEryJIMPyEMOi XOJI0J0NPOU3BOANTEIBHOCTHIO

B MecTHOM BEHTHJISTOPHOM arperare 4 mMeeTcs:
— 3a00pHOE OTBEPCTHS JJIsI TIOCTYIUICHUS BHYTPEHHETO BO3YXa lgy;
— BO3JYIIHBIA QUIBTD;
— BO3JyXOOXJIAJUTEIh MPH IMOCTOSHHOM BJIArOCOJCPKAHUM OXJIAXKIAEMOTO0 BHYT-
PEHHETO BO31lyXa;
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— KaMepa CMEIICHUS MPUTOTOBJICHHOTO MPUTOYHOTO HApy»XHOE Bo3ayXa lm v oxia-
’JICHHOTO BHYTPEHHETO BO3AYXa ls.oxr;

— TMPUTOYHBIA BEHTUIISTOP.

[IprcoeMHATENBHBIE IPUTOYHBIE BO3yXOBO/BI O K JIJAMUHAPHBIM BO3yXOpaCIIpEAEIIH-
teasiM 6 mpurounoro Bosayxa: Iy = lw + lsox. Ha mosty 1iexa y CTeH miin KOJIOHH YCTaHOBJIEHBI
JlaMHHApHbIE BO3AyXOPACTIPEACTUTENH 6 00eCeunBaroIIMe MOCTYIJICHHUS! IPUTOYHOTO BO3yXa
B pabo4yIo 30HY BBICOTOM 1,5 M OT moJa.

TemniepaTypa Bo3/1yXa B KaXK/Iblil BBIIETIEHHON 30HE 11€Xa KOHTPOJIUPYETCS AATYUKOM 7,
UMEIOILIEM UMITYJIbCHYIO CBSI3b € KJIalIaHOM 8 Ha TpyOOITPOBO/IE MOJAYX XOJIOAHOM BObI B BO3/TY-
XOOXJI/IUTENIb MECTHOTO BEHTUJISITOPHOTO arperarta 4.

[Ton moToNIKOM 1ieXa YCTaHABIMBAIOTCS 3a00pHbIE YCTPOCTBA 9. COEAMHEHHBIE C BCACHI-
BaroIeM Bo3ayxoBosioM 10, mpucoeMHEHHBIM K IEHTPaTbHOMY BBITSDKHOMY arperaty 11, ko-
TOPBIN TI0 MPOU3BOUTEILHOCTH IO BBITSHKHOMY BO3AYXY Ly B ZIecATh pa3 MEHBIIIE BBITSKHOTO
arperara B cxeme Ha pucyHke 7.1 s tpaguimonHon nenrpaibHoii CKB. B BeITsDKHOM arpe-
rare 11 no xomy BO3yxa CMOHTUPOBAHBI CIIEAYIONINE TEXHOJIOTUYECKUE OIOKH:

—  MHOTO CTBOPYATHIA BO3MYIIHBINA KJIarmaH, COJIOKUPOBAHHBIN ¢ MATHUTHBIM ITyCKa-
TEJIEM JIEKTPOBUTATEIIS BBITSHDKHOTO BEHTUIIATOPA;

— BO3IYIIHBIN QUIBTP;
— TEIUIOU3BJIEKAIOIINNA TEMITIOOOMEHHUK YCTAaHOBKH YTHIIU3aUH;
— BBITSKHON BEHTHJISITOP.

K nenrpansHoMy BBITSDKHOMY arperaTy 11 mpucoeamnsieTcs Bo3myxoBoj 12 BeiOpoca
BBITSDKHOTO BO3yXa Ly B armocdepy. Ternon3siekaronmii Terio0OMEHHUK B BBITSKHOM ar-
perare 11 coenuuen TpyOorpoBoaaMu 13 ¢ TEIIOU3BIICKAIOIIM TEIUIO0OOMEHHUKOM B ITPUTOY-
HOM KoHjuIMoHepe. Ha Tpy6onpoBoaax 13 cMOHTHpOBaH LUMPKYIALMOHHBIN Hacoc 14 u rep-
METHYHBIA PacHIMPUTENBbHBIN cocy 15. [l obecrieueHust HezaMep3aHusl BHINAIAI0IIEro KOH-
JICHCaTa B TEIUIOM3BJIEKAIOIIEM TEIIOOOMEHHUKE TIPU OXJIAKACHUH U OCYHICHUH YAAIIEMOro
BO3/IyXa CITYKUT JaT4UK 16, MMEroIuii UMITYJIbCUBHYIO CBSI3b C aBTOMAaTHUECKUM KJIAIIAaHOM Ha
nepeMbIuke TpyoorpoBooB 13. Jlaturk 16 HacTpanBaeTcs Ha MUHUMAIIbHO-AO0IYCTUMYO TeM-
nepaTypy oxJakaeHus aHTHPPU3a tag2owmm) = -5°C.

JHaneHeiiniee noBeiieHne sHeprerudeckoi dddexruBaoctn CKB mo cxeme Ha pu-
CYHKE 7.2 JOCTHraeTcs MyTeM MOHTaXka Ha TpyOomnpoBoaax 13 yCTaHOBKH yTUIIM3ALMH T1J1a-
CTMHYATOI0 TEIUIOOOMEHHMKA Il OXJaxAeHus aHTudpuza. KaHanbl mo JBHKEHHIO aHTH-
(pur3a moaKITI0Yar0TCs K TpyOoIpoBoaaM 13 yCTaHOBKH yTUIIM3AINH, @ KaHAJIBI AJEIPOX0/1a
BOJIbI MOJKIIIOYAIOTCS K TPYyOONPOBOaM, CHAOXKAIOIIUM XJIOITHOW BOJOM BO3AyX0O0XJIa1-
TEJIN MECTHBIX BEHTWJIATOPHBIX arperaroB 4. Jljis ocylIeCTBICHUS! PEKUMOB OXJIaXICHUS
BHYTPEHHETO BO3AyXa K TEMIOOOMEHHHKAM MECTHBIX BEHTUJISITOPHBIX arperaToB JOJDKHA
10/IaBaThCsl OXJIAKJEHHAs1 Bojaa TemmepaTypoil Boiie 14°C. Takyro XOJOIUIBHYIO BOIY
BITOJIHE MO>KHO TIOJIy4aTh IIyTEM €€ OXJIAXKICHUS B TEIJIOOOMEHHUKAX XOJIOTHBIM HAPY>KHBIM
BO3AyXxoM. Bxitouenue B TpyOoIpoBoibl 13 MIacTHHYATOTrO TETIO0OMEHHHKA TTO3BOJISIET OT-
JlaBaTh M30BITOYHOE TETLJIO B MOMEIIEHHUSX Ha HArPEB XOJIOHOTO MPUTOYHOTO HAPY>KHOTO BO3-
yXa B KOHAULMOHEpe 1 B mepexoaHbId U XOJOIHBII NEPUOABI 01a. ITO MO3BOJIUT OCTa-
HABJIMBATh XOJIOMIBHYIO MAIIMHY U CHIDKATh PACXO/T TEIUIa B Kajopudepe nepBoro mojo-
rpeBa LIEHTPAIIBHOTO KOHAUIIHOHepa 1.
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Ilpaxkmuueckoe 3anamue Nel()

10.1 CKB ni1s1 «4MCTBIX [TOMEIIEHU
10.2 CKB B nexax npeanpusaTuii TEKCTUILHON MPOMBIIIIICHHOCTH

10.1 CKB pi1s1 «<4MCTBIX MOMEIeHii»

YucTele MOMEIEHus1, cpefia KOTOPBIX HE COACPXKUT 3arps3HEHUi u OakTepwid, uc-
MOJIB3YIOTCS B OOJIBIIIMHCTBE COBPEMEHHBIX MPOU3BOJICTB.

[TepBbie unCcThIC TOMEIEHUS OBLUIA CO3JaHbI B OOJILHUIAX ISl OOPHOBI ¢ MH(EKITU-
SIMU, B HACTOSIIIIEE BPEMSI BHICOKHE TEXHOJIOTHUHU BBIJIBUTAIOT OCOOBIE TPEOOBAHMUSI K UUCTOTE
cpeabl I MPOMBIIIIEHHOTO MPOU3BOACTBA. UUCThIE MOMEIEHUS] TPUMEHSIIOTCS] B DJIEK-
TPOHHOM MPOMBIIICHHOCTH TIPU MPOU3BOACTBE KOMITHIOTEPOB, TEJIEBU30POB, MOHUTOPOB,
B MUKPOJJIEKTPOHHON MPOMBIIIUICHHOCTH MPU MPOU3BOJICTBE MHTETPAIBHBIX CXEM, yCTa-
HABJIUBAEMbIX B KOMIIBIOTEPAX U MUKPOIPOIECCOpax CUCTEM YIIPABIICHUS, B MUKpOMEXa-
HUKE IpPU IPOU3BOJCTBE THUPOCKONOB, MHUHHATIOPHBIX MOAIIMIHUKOB, CUHTHIBAIOIINX
YCTPOMCTB i1 KOMIAKT-IUCKOB, B ONTHYECKOH MPOMBILIJIEHHOCTA NPHU MPOU3BOACTBE
JIUH3, POTOIJICHKH, JIa3€PHOr0 000pyI0BaHus.. B Takux Mpou3BOACTBAX Jaxe CyOMUKPOH-
HBIC YACTHIIBI 3aTPSA3HEHUN MOTYT HAPYIITUTh (DYHKITMOHHUPOBAHUE U3JIEIUIA U CHU3UTH CPOK
CITy OBl

EcTb kaTeropus npou3BoACTB, 1€ HEJOMYCTUMO MPUCYTCTBUE B TPOU3BOICTBEHHOMN
cpele MUKPOOPTaHU3MOB, BBI3BIBAIOIIMX BO3HUKHOBeHHE HHGekiuid. K HUM oTHOCSTCS
POU3BO/ICTBEHHBIE MOMEILICHHS] OMOTEXHOJIOTUU, TEHHOW UHXEHEPUH, PapMaleBTUIECKON
MPOMBIIIJIEHHOCTH, O0COOOTO MEIMIIMHCKOTO 00O0pyAOBaHUs (CEepACUHbIC KJIaNaHbl, CHU-
CTEMBbI KapJIMOITYHTUPOBAHUS), MUIIEBOM MPOMBIIIJIEHHOCTU. B CBSI3U ¢ pOCTOM BBICOKO-
TEXHOJIOTUYHBIX IPOU3BOJICTB MEPEUCHB 00JIaCTE TPUMEHEHUS YNCTHIX TIOMEILICHHH Oy 1eT
TOTIOJTHSITHCHL.

CornacuHo cragaapta 1SO 14644-1 yucroe momenieHne— 3TO MOMEIIEHHE, B KOTO-
POM KOHTPOJUPYETCS CUETHAs] KOHIIEHTpALUs a’pO30JIbHBIX YAaCTHIl, TOCTPOCHHOE U HC-
M0JIb3yEeMOE€ TaK, YTOObI CBECTH K MUHUMYMY TOCTYIIJIEHUE, T€HEPAIUIO U HAKOILJICHUE Ya-
CTHI] BHYTPH MOMEIIEHHUS, B KOTOPOM IPU HEOOXOUMOCTH KOHTPOJIUPYIOTCS IpyTUe mapa-
METpPBI, HAIPUMEP, TEeMIEpaTypa, OTHOCUTEIbHAS BIAXKHOCTh BO3Jyxa W naBieHue. Co-
31aTh U MOJAJIEPKUBATh B UNCTOM MMOMEIIIEHUU TPEOYEeMO€e KaueCTBO BO3yXa U TpeOyeMble
napaMeTpbl MUKPOKJIMMATa BO3MOXHO TOJIBKO C TOMOIIBIO CIIEIUATbHBIX CUCTEM KOHIUIIH-
OHUPOBAHUS BO3IyXa.

10.2 CKB B uexax npeanpusiTuii TEKCTUJIbHOI NMPOMbIILIEHHOCTH

Pu3NUEeCKHUE CBOMCTBA TEKCTUIIBHBIX MATEPUAJIOB 3HAUUTEIBLHO U3MEHSIOTCS B 3aBU-
CUMOCTHU OT KOJIMYECTBA BJIArH, KOTOPasi B HUX COAEPKUTCS. B TEKCTUIBHBIX MaTepuaiax
MOJKET OBITh TUTPOCKOIMIMYECKAs WIIM CBOOO IHAs Biiara. [ urpockonuyeckas Biara — 3TO Ta,
KOTOpasi MOTJIOIIAETCS WIIK OTAAETCS JIIOOBIM MaTEPUAIOM MPU UBMEHEHUH OTHOCUTEIBHON
BJIQXKHOCTU U TEMIIEpaTypbl OKPYXkAIOIIEr0 BO3AyXa, OHA MOXKET COCTABISATh 3HAYUTEIb-
HYIO 4acCTh OOIIET0 Beca TeKCTWIbHBIX MaTepuanoB. CopepaHue dTOM BIIaru KoJaeoieTcs
oT 4% nJ14 XJIONKa B OTHOCUTEIIBHO CyXOM BO3AyXe€ 10 25% 1y1sl epcT BO BIAXKHOM BO3-
nyxe. ['urpockonuyueckas Bjiara IpOHUKAET B CTEHKU BOJIOKOH TEKCTHJILHBIX MaT€pUalioB B
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BUJIE BOJSIHOTO Mapa, HO MPU B3aUMOJECHCTBUHU MEXIY MapOM U KJIETKaMH BOJIOKOH KOH-
JeHCUpYyeTCs, 00pa3ysi HEBUIUMBIE YaCTHIIbI TUTPOCKOMUYECKOM )KuaKkocTu. [lepexos Boab
U3 MapooOPa3HOTO B )KHUJIKOE COCTOSIHUE YBEIMYMBAET BEC TEKCTUIILHBIX MaTepraioB. Tek-
CTWJIbHBIC MaTepUaIIbI TAKXKE COJEPKAT CBOOOAHYIO BIAry, T. €. BOJIY B )KHJIKOM COCTOSIHUH,
HaXOJALIYIOCS MEXIY BOJIOKHAMU.

[Ipy cIMIIKOM HU3KOW OTHOCHUTEJIBHOW BJIAXKHOCTH BO3JyXa BOJIOKHA TaKUX HATYy-
paJbHBIX MATEPHUAJIOB, KaK IEPCTh, XJIOMOK, MIEIK, a TAKKE CHHTETHYECKHX MATEPUAJIOB,
TaKHX KaK aKpHJI, MOJIM3CTEP CTAHOBATCA XPYNKUMU U IUIOXO MOANA0TCS 00paboTKe, yBe-
JUYUBAETCS] KOJIMUYECTBO OOPHIBOB HUTH, CTAHKW Yallle OCTAHABJIMBAIOTCS, YMEHBIIIACTCS
MPOU3BOAUTEIBHOCTh TPYAd, YXYAIIAETCS KauyeCTBO ChIPpbsi M TOTOBBIX M3Aenui. Benen-
CTBHE TPEHUSI MEXKJIy MaTepUallaMH U JIECHTAMH KOHBEHEPOB WU JETaIsIMU 000PYI0BAHUS
BO3ZHUKAIOT AJIEKTPOCTATUYECKUE 3aps/Ibl, OCOOCHHO CHJIbHBIE TTPU OTHOCUTEIBHON BIIaXK-
HOCTH BO31lyXa MeHbIe 55-65%. [Ipu HU3KON OTHOCUTENBHON BIKHOCTH BO3AyXa 00pa-
3yeTcst 0OJIbIIIe MBUTH, Pa3Ipa)xaroTcs KOKa U CIM3UCTbIe 000J0UKH padOTaIOIIUX B TOME-
HIEHUU, YXYIUIAETCSA UX CAMOYYBCTBHE.

['maBHBIE OnEpanyu npouecca NpeBpalleHNs XJIOMKA-ChIplia B TKAHb CIEAYIOIINE:

—KapJouecaHnue (pa3pbhIXJICHHE U TPEIIaHUE);

—BBITSKKA;

—TpeOHedecanue;

—TIIOJy4YEHNUE POBHULIBL;

—IIpsJICHUE;

— MOJIyYEHUE MTOJIOTHA NPSICHUEM UJIU BSI3aHHUEM.

[TonoOHast TEXHOJIOTHS IPUMEHSIETCS HE TOJIBKO JJISI U3TOTOBJICHUS W3CIIUN U3 Yu-
CTOT'O XJIOTKA, HO U U3 OOJIBIIMHCTBA CHHTETUYECKHUX BOJIOKOH, a TaKXKe U3JIEIUN U3 CMecH
XJIOTIKA C BUCKO30M U CHHTETHYECKUMH MaTepuaiaMu.

[enpro mporiecca KapaouecaHus SIBISETCA Pa3IelICHUE U pacIyThIBAHUE MACCHI CITY-
TAHHBIX XJIOTIKOBBIX BOJIOKOH, y/aJieHUE 3arps3HeHUi U 1e(DeKTHBIX BOJIOKOH U, HAKOHEII,
COEIMHEHHE BOJIOKOH U (popMuUpOBaHUE HEMPEPHIBHOM MpsSau — JEHTHL. B Xoe mporecca
PBIXJIEHUS U TPENAHUS IIPU MEXAHUYECKOM BO3JECUCTBUM HA BOJIOKHO MI'OJIbYATBHIX pellle-
TOK, Pa3phIXJINTEIHLHBIX BAJIMKOB, OBICTPOBpAIIAOIINXCS OapabaHoB, OWII, Tpena BhIIEIsI-
eTcs OoJIbllIoe KOJMYecTBO MNbUIM. [IpM HHM3KOW OTHOCHUTEIBLHOM BIAXXHOCTHU BO3/1yXa
OBICTPO 3acopsieTcs KapjaouyecajabHasi MalllHa, MPOUCXOASIT YacThle Pa3phIBbl BATKH, OUYU-
IIEHHBIE XJIONKOBBIE BOJIOKHA OCENAIOT HA MIOBEPXHOCTAX MAILMHBI U3-3a 3apsAJI0B CTaTHYe-
CKOTI'O 3JIEKTpUYECTBA. Pa3pbIxiINTENbHO-TPENANbHBIE arperaTbl 000PYIYIOTCS TEXHOJIOTH-
YECKUMU (BCTPOSHHBIMU B MAIIMHBI JIJIs IEPEMEIICHUS Pa3phIXJICHHOM MAacChl) U TUTUEHU-
yeckuMU (yJaJeHue MbUIM OT MAIluH) MECTHBIMH OTcOcaMu. Bo3nyx, yaaisieMblii MecCT-
HBIMHU OTCOCAMHU M CUCTEMaMU ITHEBMOTPAHCTIOPTA, OUHUIIAETCS B PUIIbTpaxX ABYX CTyICHEH,
YTO AT BO3MOXHOCTb IIPUMEHSATh PELUUPKYIISLHAIO BO3/1yXa, TO €CTh BO3BpallaTh BO3AYX,
OUHMIIEHHBIN B GUIbTpax, B uex. [Ipu ynanennn Bo3ayxa STUMU CUCTEMaMU 3a MPEEibl
MIOMEIIEHHSI OH JIOJIKEH ObITh KOMIIEHCUPOBAH IPUTOYHBIM BO3TYXOM.

B npouecce BBITSIKKM HECKOJIBKO BBIIECANINX U3 KapA0UYE€CAIBHON MAILIMHBI JIEHT CO-
€IUHSIOTCSA U MPOTATUBAIOTCA B JICHTOBBITSHDKHOM MalllMHE TaK, YTOOBI MOJYyYHUTh Iapal-
JIETBHOE PACIIOJI0KEHHUE BOJIOKOH. [Ipr HU3KOM OTHOCUTENBLHOW BIIAXKHOCTH BO3/1yXa Y JIEHT
MOJIYy4YarOTCSl PBAaHbIC, PA3BETBICHHBIE KOHIIBI U HEPOBHOCTHU B BHUJIE TOJICTBIX U TOHKHX
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MECT, KPOME TOT'0, BOJIOKHA NPWINIMAOT K BBITSHKHBIM [IWIMHAPAM MalllMHbl U HAKAIIUBa-
I0TCSI B HUX, IO3TOMY IIPUXOJMUTCS 4YaCTO OCTAHABJINBATH MAIIUHY.

[Ipy M3roTOBIEHHH BBICOKOCOPTHOM XJIOIMUYATOOYMaKHOM MPOIYKIIMH, HAIIPUMED
IIBEVHBIX HUTOK, TOHKOW MPSIKU U T. II., & TAKIKE [PU U3TOTOBJIECHUH TKAHEH, 11 KOTOPBIX
TpeOyIoTCSI 0CO00 NITUHHBIE XJIOMYATOOYMaKHBIE BOJIOKHA, 33 MPOIECCOM KapAouyecaHus
cieayer mpouecc rpedHeuecanus. ['pedHeuecanne npeacTaBisieT coO00M TOHKYIO omepa-
110, IPU KOTOPOH MPOUCXOAUT JalbHENIIas OUUCTKA U yAAJICHUE KOPOTKUX BOJIOKOH. [Ipu
rpebHedecanuu TpedyeTcs: 0oJiee BbICOKAasi OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, YeM MpHU
kapaodecanuu — 60-65%.

B mporiecce oOpazoBaHus pOBHUIIBI OTHOCUTEIBHO TOJICTHIE U TSAXKEJbIC JIEHTHI, MO-
Jy4aeMbl€ B JICHTOBBITS)KHOW MaIlIMHE, BBHITATUBAIOTCS B TOHKHUE TPSIW, PUTOAHBIC JIJIs
npsiaeHusa. Bo Bpems moaydeHus pOBHHUIIBI JIEHTA JOJKHA XOPOILO YIEPKUBATHCS B IEepe-
TOHHOM OaHKaOpolle, OT/eIbHbIE BOJOKHA JOJKHBI CJIErKa MPHIANATh OAHO K JIPYyromy.
Heobxoaumo nmpuHUMaTh MEpHI UISl IPEAYNPEKACHUSI BOSHUKHOBEHUS DJIEKTPOCTAaTHYE-
CKHX 3aps0B.

B nportecce uecanus o6pa3yeTcst 00IbII0€ KOJIMYECTBO OTXOIOB B BUJIE ITyXa, 0Y€COB
U opemuka. /[ yMeHblIeH s 3alIbUICHHOCTH U YTUJIU3AIMU OTXOA0B NPOU3BOAUTCS HEIpe-
PBIBHOE yAaJICHUE MyXa U OYE€COB OT YECAIbHBIX MAIIMH C MOMOIIbIO MECTHBIX OTCOCOB,
BCTPOEHHBIX B MalIMHbl. KOIU4ecTBO BO31yXa, y1aasieMOro MeCTHbIMH OTCOCAMHU, ITPUBO-
JUTCS B TEXHUUECKOM XapaKTepUCTHKE MalluH. Y 00pKa opelika, BHIIABIIETO MO MAIIUHBI,
OCYILIECTBIISIETCS MEPUOJUYECKHU WU MOCTOSHHO IEHTPATU30BaHHON CUCTEMOW MHEBMOT-
paHcnopra.

[Tocne ounctku B GuiabTpax (1B CTYNEHU) BO3AYX, YIAAIsIEMbId OT YeCaJbHBIX Ma-
IIIMH, BBIOpAckIBaeTCsl Hapy> Ky WJIM BO3Bpalaercs B 1ex. Ha yuactkax, r/1e pactoyioxKeHb
YecaJbHbIE, JICHTOUYHBIE U POBHUYHBIE MAIIWHBI BBIACISETCS 3HAYMTEIBHOE KOJIUYECTBO
TEIJIOTHI OT 000PYIOBaHUS, TOATOMY ONPEAEIISIONIUM SBISETCS BO3AYX000MEH Ha yjae-
HUE M30BITOUYHOMN TEIUIOTHI. [IpUTOYHBIN BO3AYX MOAAIOT OOBIYHO B BEPXHIOIO 30HY, a yia-
JSIFOT — U3 HUXKHEN 30HBI HAJl TTOJIOM.

JInsi modydeHus: HUTH TPAAULMOHHO HCMOJb30BaIM KOJIBLIEBBIE MPSAIUIbHBIE Ma-
IIMHBI: TIPSIA POBHUIIBI, MOJy4aeMble ¢ 0aHKaOpoIlla, MOCTYMAOT B MPSAUIbHBIN BaTep, B
KOTOPOM OHU JBUKYTCS MEJIJIEHHO, 3aKPYUYMBAIOTCS U HAMATBIBAIOTCSI HA BepeTeHo. B mpo-
CTPaHCTBE OKOJIO BEPETEHA BO3yX TEIJIEE U CyIIIE, OJTydyaeMasi CO CTaHKa MPSKa COJIEPKUT
MEHBIII€ TUTPOCKOMTUYECKOM BJIaru, 4eM POBHHUIIA.

Cimmkom cyxast mpsika, 10 CpaBHEHHUIO C MPSDKEN, COAEPKAIe HOPMAIbHOE KOJIU-
YECTBO BJIard, HE TOJBKO XYK€ KA4eCTBOM, HO U MMEET MEHBIIIUN BeC, BCIEJICTBUE YETO
npeANpUsITHE HECET TOTEPH Ha Pa3HUIIE B BECE CHIPhS M TOTOBOM NMpoAyKIuU. B mocieanue
ToJibl MPOM30IILJIa MAaCCOBast 3aMeHa TPATUIIMOHHBIX KOJIBIEBBIX MPSIUIbHBIX MAIIUH 0e3-
BEPETCHHBIMH THEBMOMEXAHUYECKUMH U a3POMEXAHUUYECKUMHU NPSIAMIIBHBIMU MAalTUHAMH.

TexHonoruyeckuid mpoiiecc BBHIPAOOTKH MPSKU OCYIIECTBIISIETCS MO CIEAYIOIIEH
cxeme. JleHTa u3 Ta30B MOJAETCS B 30HY Pa3JEI€HUS BOJIOKOH, IJI€ HHTEHCUBHO MPOYECHI-
Baercs. Pa3neneHHble BOJIOKHA, BOBJIEKA€MbI€ BO3AYIIHBIM MOTOKOM, MOCTYNAIOT B Mpsi-
TWITHHYIO KaMepy M BBIBOASTCS Ha COOPHYIO MOBEPXHOCTh POTOPA, KOTOPHIN BpaIaeTcs ¢
gacTtoToi 30-60 Thic. 00./MuH. [lox meicTBHEM IEHTPOOCIKHOM CHIIBI BOJOKHA B POTOPE
YIUIOTHSIIOTCSI U TIPUKPYUYUBAIOTCA K KOHILY TpPSKU, BBEICHHOMY B Kamepy. BcnenctBue
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ATOTO MPOMCXOIUT MOCTENIEHHOE OTICJICHHE MPSIKKU OT cOopHOM moBepxHOocTH. Chopmupo-
BaHHAa MpshKa MOJIy4aeT ONPEICICHHYIO0 KPYTKY B KPYTWIbHOM T'OJIOBKE, ITOCJIE YeTO Hama-
THIBAETCSl HA OOOMHBI.

B npsaunbpHbIX 1I€Xax ¢ MalllMHaMU THEBMOMEXaHUYECKOTO MPSIACHUS 3HAYUTEIbHO
0oJpIlle cCyMMapHasi YCTaHOBOYHAsI MOIHOCTH JJICKTPOJIBUTATENICH MAIllMH U, KaK CJe/-
CTBUE, OOJIBIIIE TETUTOBBIICIICHUS OT MAIIHH, OOJIBIIIE 3HAYCHUE OTHOCUTETHFHOU BIAKHOCTH
BO3/TyXa, MallTUHBI UMEIOT MECTHBIC OTCOCHI, YIaJICHUE BO3yXa U3 MMOMEIICHHS 11eXxa ooec-
MEYMBAETCS TOJIBKO 332 CUET MECTHOM CUCTEMbI BEHTWISIIMU OT MaliuH. Bce 3T0 HeoOXo-
JTUMO YYUTBHIBATh IIPU MPOEKTUPOBAHUU CUCTEMbI KOHAUIIMOHUPOBAHUS BO3lyxa. B mome-
MICHUSAX TPSAICHUSI 0CO00 Ba)KHO MOJACPKUBATh MOCTOSHHOE 3HAYEHHUE OTHOCUTEIHLHOMU
BJIQYKHOCTH BO3/yXa WJIM MTOCTOSTHHOE COAEPKaHUE TUTPOCKOIMMYECKOMN BJIard B MpshKe, U3-
MEHSIS IPU 3TOM TEMIIEPATypPy WIM OTHOCUTEIbHYIO BJIAXKHOCTh B TIOMEILICHUU.

B mnowmenieHusix, 1€ MNPOM3BOJATCS KpPy4YEHHE, Pa3MOTKa NpPsHKH, CHOBAaHUE U
HaAMOTKAa, T0JKHA MOAAEPKUBATHCS JOCTATOYHO BBICOKAsi OTHOCUTEIIbHAS BIAXXHOCTH BO3-
nyXa, 4TOOBI MpsKa OCTaBajach MPOYHOU U MSATKOH, JJISI HUX TaK)Ke XapaKTepHbI 3HAUH-
TEIbHBIC TETJIOBBIICTICHUSI OT 000PY/I0BAHHSI.

Bo Bcex momeneHusx mpsAmIbHOTO TIPOU3BOJICTBA, HApSIMy ¢ 00pabOTKOM MPUTOU-
HOTO BO3/lyXa B IIEHTPaJIbHON CUCTEME KOHIUIIMOHUPOBAHUS BO3/1yXa, IPUMEHSIIOT MECT-
HOE YBJIQXHEHHE BO3/yXa JJIsi YMEHbBIICHUSI HArpy3Ku Ha OXJIAXKJECHUE IICHTPAJIbHOU CH-
CTEMBI U JJisi OOpPHOBI CO CTATUYECKUM AJIeKTpuuecTBOM. [lomoxxuTenbHbIe 3apsiibl MOTYT
OBITh YACTUYHO WJIH MOJTHOCTHIO HEUTPAIM30BAHBI, €CJIM BO3AYX JOMOIHUTEIBHO YBIAKHS-
€TCSl HeTIOCPEJICTBEHHO B IIPOU3BOJICTBEHHOM MOMEIIEHUH MPU Pab0TEe MECTHBIX YBIIAXKHU-
TeJieH, TaK KaK paclblUICHUE BOJIbI COMMPOBOKAACTCS 00pa30BaHUEM OTPHUIIATEIbHBIX HOHOB.

[Ipu u3roroByieHNH TKaHeH HAOMIOaeTCs YIyUllIeHHE KaueCTBa MPOAYKIIUU U YMEHb-
IIEHHUE YKCJIa OCTAHOBOK MAIIWH MPU MOBBIIIEHHON OTHOCUTEIBHOM BIa)KHOCTH BO3/yXa B
nomernieHud. OOBIYHO IS M3TOTOBJICHUS MEYATHBIX TKaHEW, MPOCTBIHHOTO MOJIOTHA YII0-
TPEOJISIIOT TPSDKY, TOJYYSHHYIO M3 KOPOTKHX BOJIOKOH, KOTOpas TpeOyeT 3HaYuTeIbHO
OOJBITICH KPYTKH 110 CPABHEHUIO C TIPSIKEH U3 IITMHHBIX BOJIOKOH MTPH TOM )K€ €€ TPOYHOCTH.
DTO NOMOJHUTEIFHOE KPYyUeHUEe TPSHKU YBETMYMBAET 00pa30BaHUE TMETEIh U YMEHbIIIAET
CIIOCOOHOCTH MOTJIONIATH TUTPOCKOMUYECKYIO BIIAryY, SIBISSACH KOCBEHHOW MPUYUHON MMOHU-
EHUSI TPOYHOCTHU NMpsiKU. OOBIMHO OAUH pabounii 00CTyKMBAET HECKOJBKO JIECSITKOB aB-
TOMATUYECKUX TKAIIKUX CTAHKOB, OOPBIB HUTH M YCTPAHEHUE €ro MPUBOMSIT K OCTAHOBKE
CTAHKOB M CHIDKEHUIO TPOU3BOIUTEIIBHOCTH Tpyaa. [logaepxanue BbICOKOTO 3HaUYEHUSI OT-
HOCUTEIHLHOMN BIIAXXHOCTH BO3/yXa 3HAUUTEIHLHO COKpAIlAeT YUCIIO CIy4aeB OOphIBa.

B Tkankux nexax, kak mpaBuiio, OTCyTCTBYIOT MECTHBIE OTCOCHI, CXeMa OpraHu3aIuu
BO3/IyX000MEHa — CBEpPXYy-BHHU3, B HUX MPUMEHAIOT 00pabOTKy BO3/JyXa B LIEHTPAIbHBIX
CHUCTEMaX C MECTHBIM yBJIAXHEHHEM, KPOME TKAIIKUX II€XOB C KaKKapJOBBIMU CTaHKAMH,
I7i€ 10YBJIAXXHEHHUE HEJOMYCTUMO.

[Ipsixa HegaBHEH BBHIPAOOTKH, JAXKE €CJIM OHA M3TOTABIMBAJIACh B OJarompUsTHBIX
YCIIOBUSIX, CBEPTHIBACTCS METISAMHU MPU PAa3MOTKE C KaTYIIKH, 4YTO OOBICHIETCS €CTECTBEH-
HOM 3JIaCTUYHOCTHIO BOJIOKOH, B KOTOPBIX MOCJIE KPYUEHHS MPSKU OCTAIOTCSI BHYTPEHHUE
HanpspkeHus. C TeUeHHEM BPEMEHHU 3TU HATPSDKEHHSI U CIIOCOOHOCTh HUTEH TIPSDKH CaMo-
IIPOU3BOJIBHO 3aBUBATHCA B METIN UCYE3AI0T, TAK KAK BOJIOKHA OCIIA0JSIOTCS U U3THOBI TIe-
PEXOJAT B OCTATOYHYIO Ae(hOPMAIIHIO.
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B TpukoTa)xHOM POM3BOJICTBE CBEPTHIBAHUE HUTEW MPSKU B TIETIIN SIBJISETCS CEPb-
€3HOM MOMEXOM I MOTYUYSHHS XOPOIIEeH BI3KH, TTOATOMY HEOOXOAUMO YCTPAHUTh 3TO CBOM-
CTBO MPSDKU MEPE]] MOCTYTUICHHEM B IPOU3BOJICTBO. MOXKET MPUMEHSITHCS OOBIYHAS BEIIEPIKKA
Ha CKJIaJie, HO TpsiKa JOJDKHA XPAHUTHCS JOJT0, YTO 0OXOIUTCS JOPOTO. Y HUUTOXKUTH BHYT-
PEHHHE HAIPSHKCHHSI BO3MOXHO TP BO3JICUCTBUU HA MPSDKY TETUTBIM BIAYKHBIM BO3IyXOM,
JUISL YETO €€ MOMEIAIOT B CIENUATBHYIO KaMepPy C XOPOIIEH [UPKYJIALUEN BO3ayXa. AHAJO-
THYHBIM CITIOCOOOM € MCTIOIH30BAHUEM TETUIOTO BIAXKHOTO BO3TyXa, HO ITyTEM HETPEPHIBHOTO
JBIDKEHUS OOOHMH C TIPsDKEl Yyepe3 MaIluHbI, TIe pacIbUIIETCS Topsyasi BOjIa U rap, oopadaThl-
BAeTCs yTOYHAS MpshKa, MPUMEHsAeMas B aBTOMAaTHYCCKUX TKAIKMX CTAHKaX JJIs H3TOTOBJIC-
HUS TKaHH.

B mporiecce Bsi3aHUs TIpsbka COBEpIIacT OBICTPHIC M CJIOKHBIC TBUKCHUS, OHA JTOJIKHA
OBITH POBHOM, THOKOM, KPEMKO M HE 3aBUBATHCS B METJIM, HE JODKHO BO3HUKATH CTaTUYe-
CKOT'0 AJIEKTPUYECTBA, TO3TOMY B MTOMEILIEHUSIX BS3aHUSI TPUKOTAKHBIX MOJIOTEH TaKKe HE0O-
XOJIMMO TIOJIZICPKUBATh OTHOCUTENLHYIO BIAKHOCThH BO3yXa He Huxke 60%.

TexHomnorusa nepepabOTKU MIEPCTSIHOTO ChIPbs,, CUHTETMYECKUX BOJOKOH MOJOOHBIX
IIEPCTH, TAKUX KaK aKpWJI, CMECU HATYPAJIbHBIX U CHHTETUYECKUX BOJIOKOH (HUTPOH, KaIlpoH,
BHCKO3a, JIJABCAaH U T.JI.), T0JI00HA TEXHOJIOTHH IepepaboTKH XJIOMKa, HO UMEET CBOM 0COOEH-
HOCTH, CBSI3aHHBIE C 0COOCHHOCTSIMHU UCXOTHOTO ChIPhsl. B O0THUMe OT XJI0TKa ChIPhE MIEPCTH
uMeeT OoJbliiee 3arps3HEeHUE, HEPETYISIPHYIO CTPYKTYPY, CalubHbIN HaneT. Chlpbe HEOOXO-
JIIMO MBITH C TIEJTbI0 YMEHBIICHUS COACP KAHUS )KUPA, TOBBIIEHUS TUTPOCKOTTMIHOCTH | JTyd-
IIEro pa3/ieleHus] BOJIOKOH. BOMOKHA MIEPCTH UMEIOT YelIyiuaTyio CTPyKTYpy, 9acTo ecTe-
CTBEHHYIO 3aBUBKY, BCJICJICTBUE YETO OHU OOJIBIIIE CIETUICHBI MEX Iy cOO0M U TpeOyIOT 0CO-
601t 00paboTku. TexHoIorrs MPOU3BO/ICTBA IIEPCTH 0oJIee ClIoXKHasI, yeM xJonka. [llepcTs, B
OTJIMYME OT XJIONKA W CUHTETUYECKHUX BOJIOKOH, IMPH e 00paboTke TpedyeT 0oJiee BHICOKOTO
3HA4YEHUSI OTHOCUTEIHHOM BIIAYKHOCTH BO3/yXa, OCOOCHHO IPH €€ MPSJICHUU.

[epcTsinbie MPeANPUITUS IEIIATCS Ha CYKOHHBIE M KaMBOJIbHBIC. B cOCTaB CyKOHHBIX
(babpuK BXOJAT CIAEAYIOUINE OTIEICHHUS: PUTOTOBUTEIBHOE, 10 MepepadoTKe OTXO0B, arl-
napaTtHoe, npsiauibHoe. B cocTaB kaMBOJIBHBIX (DaOpUK BXOMAAT OTNEICHUS: TPUTOTOBUTEIh-
HOE, 110 IepepaboTKe OTXO/I0B, YECAIBHOE, JICHTOYHOE, ITepBOE IpeOHeuecabHOe, POBHUUHOE,
BTOpOE rpedHeuecanbHOE, MpsamIbHOe. Kpome Toro, MMEIoTCsS y9acTKi, Ha KOTOPBIX TPOH3-
BOJIAT KapOOHM3AIIHIO, KpAIlICHWEe, OTXKUM H CYIIIKY CHIPhSl WJIM POBHUIIBL B X0/1e TeXHOI0TH-
YEeCKOT0 TpOoIiecca B MPOW3BOJICTBEHHBIC MOMEIICHHS TIOCTYMAIOT TEIUIOTa W TbUIb, MPHYEM
HarOOJTbIIIee KOJTMYECTBO MBLUTH BBIIEISICTCS B IPUTOTOBUTEIILHOM OT/ICIICHUH, @ TETUIOTHI — B
amnmapaTHbIX U MPSAWIBHBIX IIeXax. B MpUroToBUTEIHHBIX OTACICHUIX U OTIACIICHHSX IO TIepe-
pabOTKE OTXOJIOB MCITOJIL3YFOTCS CHCTEMBI ITHEBMOTPAHCIIOPTa BOJIOKHA U OTXOOB U acIupa-
UK MaIMH. PerupKkyIsims Bo3ayxa, y1aasieMoro STUMU CUCTEMaMu, He Ioyckaercs. B neH-
TOYHBIX, POBHUYHBIX, TPEOHCUCCANTBHBIX M MPSAWILHBIX OTACICHHUSIX MPUMEHSIIOT CHCTEMBI
MECTHOTO YBJIKHEHHS BO3/yXa.

Ilpakmuueckoe 3anamue Nol 1

11.1  TloBbiuenue  sHepreruyeckod  3ddexkruBHoctn CKB  Meromamu
BOCCTAHOBUTEJIBHOW BEHTHJIALIMH
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11.1 MoBbimenne 3Heprerudeckoi 3¢ dextuBHocTu CKB meTogamu
BOCCTAHOBHUTE/IbHOI BEHTWISAMHU

Jliisa peanmuzaumu sHeprocoeperatomieit Texuonorun CKB HeoOXoauMo CTpeMUThCS K
OTPaHUYCHUIO IPOU3BOJUTEIBHOCTH MMPUTOYHBIX CHCTEM MUHUMAIIbHO-HEN30EKHBIMU PacXo-
JAMU IPUTOYHOT'O HAPYKHOTO BO3AYXA Lims(vum), OTIPENEISIEMBbIMUA CAHUTAPHO-TUTHEHMYECKUMHU Tpe-
O00BaHMAMU. BBIUMCIICHHBIN 110 3TUM YCIOBUSM MUHUMATbHO-HEU30KHBIN PacXo/] MPUTOYHOIO
HapYKHOTO BO31TyXa Ligum) IOJDKEH OBITh PaBEH WM HECKOJILKO O0JIbIIIE MUHUMAIILHOTO pacxoja
yaaasieMoro Boayxa Lyaem). ITHM MHUHUMAIBGHBIM PAacXofOM BO3IyXa MOXKET ObITh pa3z0aBlICeHO
CIICAYIOIIEee KOJIMYECTBO BHIICIAIONINXCS B BO3YX paboueil 30HbI OMEIIEHUSI BPEIHOCTEH:

Bp(MI/IH) = LHH(MI/IH)KLC(CHHB - CH), Mmr/ 4,
e Cryp — MPEAETBHO IOIMYCTUMasi KOHIIEHTPAIIMS BPETHOCTEH B BHIOPOCHOM BO3/IYXE;
C, — coaeprkaHue BPEAHOCTEN B IPUTOYHOM BO3AYXE.

C noMOIIIbI0 MECTHBIX aIIapaToB IS MOTJIOIIEHUS BPEAHOCTEN JOIKHO OBITh YAEPKaHO

CIIeTyIo1ee KOJTMYECTBO BBIIENISIOMIMXCS B BO3AYX padoyeil 30HbI BPETHOCTEH:
Bp,Mec = Bp - Bp(MHH), MF/‘-I.

B 3aBucumocty ot (pu3MUecKUX U MEXaHMYECKUX OCOOCHHOCTEN BpeAHOCTEN moaoupa-
FOTCS aIlapaThl, B COCTaB KOTOPBIX BXOAT CPEACTBA JUIsl yJIaBIMBaHUs (OYMCTKH) BO3yXa pa-
0oueli 30HBI OT paccMaTpuBaeMoi BpenHOCTH. OUUIIEHHBIA B 3TUX allaparax BO3IyX BO3-
Bpaiaercs B noMenieHus. [IpuHumn riry0okoit ouucTKy Bo3ayxa paboueit 30HbI OT BBIAETISIO-
HIMXCS BPEAHOCTEW U BO3BPAT OUMIIICHHOTO BO3/yXa B IOMEIICHUS C COJEPKAHUEM BPEIHOCTEN
He 0oJsiee, YeM OIpeIeNIeH0 CaHHOpMaMM, OyJieM Ha3bIBaTh «BOCCTAHOBHUTEIBHOM BEHTHUIIS-
uuei». [IpumeHenre MeTo10B BOCCTAHOBUTEIBHOW BEHTUJISILIMY [TO3BOJISIET BBITOJIHUTH YCIIO-
BUS pean3aiun sHeprocoeperaromux texHonornit CKB mpu MuUHMMU3aIUKM pacxo10B MPUTOY-
HOT'0 Hapy>KHOTO BO3yXa 0 L.

Ha ppiHkax umeeTcss MMPOKUiA BEIOOP amnmapaToB JJIA yJIaBIUBAaHUS Pa3IMUHBIX 10
CBOUM (pr3MYeCKUM M MEXaHMYECKUM CBOWMCTBaM BpeaHocTel. bonee mecarka netr nmpume-
HSIOTCSI OYUCTUTEIIBHBIE allllapaThl U1 BEHTWISILIMM MECT MPOBEJACHUS CBAPOYHBIX padoT.
Ha pucynke 11.1 npeacrapieHa npuHIMINAIbHAS CXEMa OYHCTUTEIBHOTO arperara Jijisl yjiaB-
JMBaHMSI CBAPOYHBIX a3p030Jiei. Uepe3 MeCTHbIE IPUEMHBIE YCTPONCTBA, COEAMHEHHbIE TH0-
KUM IUJTAHTOM C OYUCTHUTENIbHBIM anmnapaToM, OT paboThl BEHTHJISITOpA 1, BCTpOEHHOTO B
OUYMCTUTEIBHBIN arperar, CBapodHasi a3po30Jib (IbIM) 3acachlBaeTCs K GUILTPY 2 TPyOoid
ouucTKu. B punbTpe rpyooit ouncTky 2 yIaBIMBalOTCS KPYIHbIE YACTHUIIBI OKHCIOB METaJ-
JIOB U MBUIM pa3zmepoM Oojiee 5-10 MM, copepxkaiiuecs: B cBapoyHor aspo3zosin. Cocras
OKHCJIOB METAJIOB B CBAPOYHOM JbIME 3aBUCUT OT COCTABA UCIOJIb3yEMBIX ITPU CBAPKE AJIEK-
TpozoB. bojiee MeNKue YacTUIbl CBAPOUYHOIO a3p030J1sl OCTAIOTCS B BO3AYLIHOM IOTOKE U
MOCTYIAIOT B AJIEKTPUUECKOE T0JIE, CO3/1aBAEMOE MOJaueii Ha BEPTUKAIBHBIE KOPOHUPYIOIINE
ANIEKTPOAbI 3 ¥ 6 TOKAa BRICOKOTO HaMpsiKeHUs: 8 KB OT HCTOYHMKA BEICOKOTO HAMPSKEHUA 4.
K ncTouHnKy TOKa BHICOKOTO HAanpshKeHUs 4 0T 0AHO(A3HOM CeTH MOIBOIUTCS MEPEMEHHBIN
aNeKTpuYecKnil Tok HanpsbkeHueM 220 B. B uctounnke 4 nepeMeHHBIN TOK BBIIPSIMIISIETCS
U €r0 HaIlpsHKEHHE MOBBIIIAeTCs 10 ABYX 3HaueHuil: 8 kB u 4 kB.
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Pucynok 11.1 [IpuHimnuansHas cxeMa MECTHOTO OYHCTHUTEIIS BBITSDKHOTO BO3[yXa OT MECT CBAPKH

C HamnpsKeHHEM MOCTOSIHHBIA 3JIEKTPUYECKUN TOK MOJAETCS Ha BEPTUKAJIBHBIE AJICK-
Tpoabl 3 U 6, COOTBETCTBEHHO TIEPBOM M BTOPOM CTyIIEHeH TOHKOW o4ncTKu. [Ipoxoss uepes
3IEKTPUYECKOE TO0JIE, CO3AaBAEMOE BBICOKMM HAIIPSHKEHUEM Ha BEPTUKAJIBHBIX AJIEKTPOJIAX
8 u 6. yaCTULIBI UM MOJIyYaT MOJIOKUTEIbHBIN AJIEKTPUUECKUI 3apsij U Jajiee C TOTOKOM
BO3/lyXa MOCTYIMAIOT B OCAAUTENbHbIE KaMepbl 5 U 7. OcaguTenbHble KaMepbl MEPBOM D U
BTOpOM 7 CTYNEHEW OYMCTKU COCTOSIT U3 IUIACTUH K KOTOPHIM OT MCTOYHMKA 4 TMOJBEICHO
HanpsbkeHue B 4 kB ¢ nonoxurenbHbie 3apsaaoM. [nacTuabl uepe3 oqHy UMEIOT OTPULIATENb-
HBIN 3apsjl, 4TO OO0YCJIOBIMBACT MPUTATHUBAHUE K X MOBEPXHOCTH MOJIOKHUTEIBHO 3apsHKEH-
HBIX YaCTHII, COJCpPIKAIUXCSI B CBApOYHOM JibIMe. B mepBoil ocanuTenbHON kamepe 5 Ha
IJJACTUHAX C OTPULIATEIBHBIM 3aPsI0M OCEAAIOT MOJ0KUTEIBHO 3apSHKEHHbBIC YaCTHULIBI pa3-
MepoM a0 1-0 Smxkm Ha mnactuHax BTOpOM OCaauTesIbHOM KaMepbl 7 OCEAAalOT MOJOXKH-
TEJBHO 3apsKeHHbIE YacTulbl pazMepoM A0 0,3 MkM. ITpoBeaeHbl HCTIBITaHUS AlapaToB
OUYMCTKH CBApPOYHOTO JbIMa, 0OPAa30BAaHHOTO OT HEMPEPHIBHON YacOBOW pabOTHI YETHIPEX
CBApIIMKOB C Pa3HBIMU 10 XUMUUYECKOMY COCTaBY 3JIeKTpoamMu. [lepen ouncTHbIM arperatom
HaYaJIbHAs 3aMbUIEHHOCTh CBAPOYHOIO JbIMa cocTaBisaa 30Mr/M>, a Ha BBIXOJE M3 arperara
BO3yX UMeI 3armbuIeHHOCTE 1,2Mr/M3 Cpennss 3G (heKTHBHOCTL OUUCTKH (PPAKLIUK CBAPOY-
HOTO JbIMa pazmepoM Oozee 0,3 MkMm coctaBuia A0 98%. Takas BbICOKas OYMCTKA BO3IyXa
OT CBAPOYHBIX a3P030JI€H MO3BOJISIET OUMIIEHHBIM BO3AYX BO3BpAIaTh B LIEX.

Hatypnbie HaGmrofeHNs MoKa3aiu, 4To paboTa OYUCTUTENHHBIX alapaToB MO3BOJISET
NOJIZICpKUBATh B paboueli 30He 11exa KoHleHTpaiuto nbutn Huxke [TJ1K.

Ha pucynke 11.2 noka3aH oUnCTUTENbHBIN arperar, yCTaHABIMBAEMbIi B TOMEILICHUSIX
aJIMUHUCTPATUBHO-OOIIECTBEHHBIX 3/IaHUSIX, TJI€ pa3pelieHo Kypenue. [1o canutapHbIM HOp-
MaM B MOMEIICHUSIX, TJIe Pa3pelieHo KypeHue, Heo0X0IMMO MOAaBaTh MOBBIIICHHBIE HOPMBI
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IIPUTOYHOTO HAPYXKHOIO BO3LyXa Ha OAHOro 4enoseka 150M%/(u-uen). g n3bexanus mo-
BBIIICHHOW MPOU3BOIUTEIBHOCTH MPUTOUYHBIX CUCTEM B TIOMEIICHUH yCTAHABIMBAIOTCS ar-
perarsbl o0 MPUHIUIAATILHON cxeme Ha pucyHke 11.2 0.

a 6

@) BHEIIHHUH BH[; 6) KOHCTPYKTHBHAs CXeMa

Pucynok 11.2 Arperat TOHKOM OYMCTKH BO3/IyXa B MOMEIICHHUSIX OOIIECTBEHHBIX 3/1aHUM

Oco0eHHOCTBIO arperarta sIBJISIETCSl HATMYUE B OYMCTUTEIEHOM arperare o cXxeme Ha
pucyHke 11.2 yeTBepTOi 3aKIIOYUTETBLHOM CTETIEHN TOHKOW OYHUCTKU B PUIIBTPE S5, KOHCTPYK-
TUBHO BBITIOJTHEHHOM B (DOpME KaccCeT, 3all0JTHEHHBIMU MOJIOTHAMU U3 TKAHU C YTOJIbHBIMU
BOJIOKHAMH. AKTUBHUPOBAHHBIM yToJib U YrOJbHbIE BOJIOKHA SIBISIOTCS BBICOKO3((PEKTHUB-
HBIMH TOIJIOTUTEISIMU Pa3IMYHbIX BPEAHBIX ra3oB. MchnblTaHus MoOKa3aid, 4TO K YHCITY
yJIaBIUBAEMBIX B QUIIBTPE 5 BPEIHBIX T'a30B OTHOCSITCS TaOauHbIN JIbIM, 3a11aX 1MOTa, OKUCIIBI
cepbl axke OO0Je3HeTBOpHbIE OakTepuu (Hampumep, Oakrepuu rpunmna) B copOimoHHOM
buIsTpe 5 yNaBIMBAIOTCS a’po30JibHBIC YacTuilbl pazmepom 0,01 MkM, 4To oOecrieyuBaeT
IPAKTUYECKN YHUCTBIN BO31yX. biaronapst HachILIEHUIO BO3yXa JIESTKUMHU OTPHULIATEIbHBIMU
MOHaMHM o0ecTieunBaeTCs IPUIaHNE BO3/IyXY CBEXKECTH BO3YIITHON aTMOC(EpBI TOPHBIX KypOp-
TOB ¥ MOPCKOTO TTOOEPEKbSI.

[epemerieHne Bo3yxa yepe3 OUUCTUTEBHBIN arperat 00ecneynBaeTcst OT padOTHI IBYX
paZMaIbHBIX BEHTWISITOPOB IByXCTOPOHHETO BcachiBaHMA 11, MpUBOIMMBIX BO BpalllEeHUE OT
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0/1HO(ha3HOTO MAJIOIITYMHOTO 3JIeKTpoaBuraress 12 morHocTeio 60 BT. 11 obecrieuenus 6e3-
OIacHOM pabOThI B arperare yCTaHOBJICHbI OJIOKUPYIOIIME BBIKIIIOUATENHN 7, KOHTPOJIUPYIOIIUE
MOJIO’KEHUE OTKPBIBAIOIICHCS HIDKHEHN JBEPIIbl, 00ECTIEUMBAIOIICH JOCTYI IS PEBU3UH DJICK-
TpOPUIBTPOB 3. IPU OTKPHIBAHUM JBEPIIHI 8 BHIKITIOUATENN MPEKPAIAOT M0aqy TOKa BBICO-
KOT'O HaIpsKEHUS K dIeKTpoduiibTpam 3.

KonTposb 3a paboTol OYMCTUTENBHOTO arperara OCyImEeCTBISIETCS «T TaHenm 9 yepes
neepiry 10. Ha manenmu 9 mpegycMoTpeH pydyHO# mycKaTelh W JBE KOHTPOJBHBIC JTAMITOUKH.
[Tpu BKITFOUEHUH OUMCTUTEIBHOTO arperara 3aropaercs Jamrnoyvka 3eiaeHoro 1seta. [Ipu naxon-
JICHUM TIBUIM HAa OCAJUTEIbHBIX TUIACTUHAX 3JIEKTPOPMIBTPOB 3 3aropaeTcsi KpacHas Jjiam-
MOYKa, CUTHAJIM3UPYIOIIAast 0 HEOOXOMMOCTH OCTAHOBKH arperata v MPOMBIBKU OCaTUTENb-
HBIX TUIACTUH AMEKTPOPUIbTpoB 3. GuibTp rpy0oit 0UUCTKH 2 IPOMBIBAETCS [0 MEPE €ro 3a-
NBUICHUS. YTO YCTAHABIUBACTCS OIBITOM SKCILTyaTallii B KOHKPETHBIX YCIOBHIX (OOBIUHO pa3
B Mecsl). OunbTp cOpOLMOHHBIN OYUCTKU S MO0 MEpe HAKOIUIEHHUSI B HEM BPEIHOCTEH BOC-
CTaHABJIMBAETCS ITyTEM 3aTOJTHEHUS KACCET HOBBIMU MOJIOTHAMU U3 YTOJIBHOM TKaHU (0OBIYHO
yepes 3-4 Mecsilia NPUMEHEHUS ).

[Toka3zanHbIif Ha pUCYHKE 7.4 OUMCTUTENBHBIN arperart norpediser B yac 180 Bt anek-

TPOSHEPIHMH 1 0OCITYKHBAET IIOMENIEHHE IIoma sio 10 80 M2, Macca arperara 90 kr.
B Hacrosimiee Bpemsi Ha phIHKE UMEETCs OOJIBIION BHIOOP Pa3IMYHOTO KOHCTPYKTHBHOTO H
BHEIITHEr0 0(OpMIICHUSI OUMCTUTENLHBIX aIlllapaToB ISl pa3IudyHBIX moMenieHut. Haunnas
OT KWJIBIX KOMHAT, JJI1 KOTOPBIX pa3padoTaHbl U BBITYCKAIOTCS MEPEHOCHBIE Maccoil 1-2 kr
arperaTtHble (PUIBTPBI KPYTIION U MIPSIMOYTOIBHOM (POPMBI. [[JIs TPOMBITIIEHHBIX 3/TaHUH BbI-
MyCKAaIOTCs KaK CTallMOHapHbIE (HapUMep, MOHTUPYEMbIC Ha CTEHE), TaK U NIEPEABUKHBIC C
TUOKUMHU WU TEJIECKOMMYECKUMH IIIJIAHTaMU ¢ 3a00PHBIMH YCTPOHCTBAMH, PACIIOIaraéMbIMU
HaJl MECTaMH BBIJCIICHUS BpeHOCTEN. PexoMeHmyeTcs pacipsATh 00JIaCTH IPUMEHEHUS OUH-
CTUTEJIBHBIX arperaToB, MO3BOJISIOIIUX COKPATUTh BEHTHISILIMOHHBIE BEIOPOCHI B aTMOchepy
U, TEM CaMbIM, CIIOCOOCTBOBATh OXPaHE BO3YIITHON CPEebl U CHIDKEHHUIO PACcX0/1a TOTLIMBHO-
SHEPreTHUYECKUX PECYPCOB Ha (PYHKIIMOHUPOBAHWE CUCTEM BEHTWISIIIUK M KOHIWUITMOHUPOBA-
HUS BO3/yXa

Ilpakmuueckoe 3anamue Nol2
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12.1 Cucrembl KOHAUITMOHUPOBAHUS BO3/yXa ¢ YWJUIEpaMH U aHKOMIaMu
12.1 CucTteMbl KOHAUIIHOHMPOBAHUS BO3AYyXa ¢ Yn/LUIlepaMu U (paHkoiIaMu

Cucrembl ¢ yniuiepaMu U (paHKoMIIaMH TTO3BOJISIOT 00ECIIEYUTh HE3aBUCUMOE PETy-
JUpPOBAHUE TEMIIEPATypbl BO3AyXa OJAHOBPEMEHHO B OOJBILIOM KOJUYECTBE MOMEIEHUHN
(MHOTO30HAJIBHO) HAIPUMEP, B TOCTUHHUIIAX, OPucax | T.n.

[TpumenstoTcst paHKOWIBI U IPU CO3AAHUU ONPECNICHHBIX MapaMeTpoB KiIuMaTa B
MOMEMICHUSAX ¢ OONBIIUM 00BEMOM, HAPUMEP TOPTOBBIX 3aJIaX JIsi paBHOMEPHOT'O pac-
IpeAeIeHus TOTOKOB OXJIaxKAeHHOro Bo3ayxa B TII mnu varperoro B XII. B r. Tyse cucre-
Mot KB ¢ unmnepamu u dankoiinamu ocHamieHsl 31anus «Tynarenekomay, «["0CTUHOTO
ZBOpay.

Danxkoir- (fan — BenTHAATOP, COIl — TEIIOOOMEHHUK, MOYXKHO BCTPETUTh U HA3BaHHE
(PHKOMIT) — arperar, yCTaHOBJICHHBII B MOMEIIEHUH, BKIIOUAIOIINNA: BEHTHIIATOP, TEII0-
O0OMEHHUK (WK J1Ba), GUIBTP JJIs OYMCTKU BO3/AyXa U MyJIbT yIipaBieHus (pucyHok 12.1)

KoHcTpykuua daHkolina 1 - TenNo0BMEHHNK

2 - 3neKTpoHarpeBatenb

3 - BEHTUNATOP

4 - Tenno3ByKou3onALnA

5 - BbIXOAHAA pelleTka

6 - BCTpOEHHaA NaHenb ynpaBnexus
7 - aneKTpoaBuraTens

8 - coeanHuTenbHaA MyTa

9 - NerkoCbLeMHbIN PUNLTP

10 - BXOAHAA peleTka

11 - NoAA0H ANA ApeHaxa

Puc. 12.1 Konctpykuus ¢ankoitina

K TermnooOMeHHNKY TOABOAUTCS IO TPYOOMPOBOAAM XOJI0IHAS BOIA (C TEMIIEpaTy-
poil Bblllie 5°) OT UCTOUYHHMKA XOJ0J0CHAOKEeHUs. Bo3ayX U3 moMelnieHus: BEHTUISTOPOM
MOTAeTCS K OXJIAXKIAIOIICH TTOBEPXHOCTH — TakuM oOpasoM, pabotaet ¢dankoiin B TII. B
XOJIOJHBIN MEPUOJI Toia, €CIIU HET CUCTEMBI LICHTPAIBHOTO OTOIUICHUS, OH MOXET paboTaTh
KaK HarpeBaTeNIbHbIN MpUOOp., s 3TOro B (PaHKOWI TOKEH BXOAUThH TEIMIOOOMEHHUK,
HOJIKITIOYCHHBIA TPYOOIPOBOJaMH K MCTOYHHUKY TerutocHaOxeHus (pucyHok 12.2). Ilo-
3TOMY (PaHKOMIIBI OBIBAIOT ABYXTPYOHBIMH WM 4YETHIpeXTpyOHbIMU. [Ipu oxmaxaeHuu
BHYTPEHHETO PEIUPKYJISIIMOHHOTO BO3/IyXa BOSHUKACT KOHJICHCAITUS BOJISIHBIX MMapoB, MO-
3TOMY (DAaHKOWT UMEET TPEThIO (WU TATYI0) TPYOyY I ApeHaka KoHaeHcaTa. DaHKOMIIBI
YCTaHABIIMBAIOTCS B TOMEUIEHUH 10J] OKHOM, Ha CTEHE, MOJI TOTOJIKOM — B 3aBUCUMOCTH OT
MOAU(UKAIINK THIIA.



Puc. 12.2 Cxema noaximroueHus: (haHKOUIIOB

Yunnep (BOIOOXIIAXIAMOIAS XOJOAMIbHAS MallliHA) — SBJISETCS UCTOYHHKOM XO-
nona. OH BKJIIOYAET B ceOsl: KOMIIPECCop, KOHACHCATOP, UCTIAPUTENIh U BCTPOCHHYIO TH/I-
paBIUUecKyto rpynmny. Ynusiepsl yaiie BCEro ¢ BO3AYUIHBIM OXJIAXKICHUEM KOHACHCATOPA,
MIO3TOMY YCTaHABJIMBAKOTCA BHE OMEIIEHUS, HA KPBILIE 31aHUs, Ha YepJake, Bo asope. [Ipu
BOJSIHOM OXJaXJI€HUU KOHAEHCATOpa — BHYTPH 3/aHUS, WIW CHApYKU NPHU YCIOBHH HUC-
M0JIb30BAHUS B TEIUIBIN NIEPUOJ roja.

Yunneps! cepun WRAT npennasHadeHs! 17151 paboThl TOJIBKO B PEKUME OXJITKICHUS
1 uMeroT MoIHOCTh 110 1346 kBt. Ynnnepsl cepun WRAN npenHaszHadeHsl a1 paboThl
KAaK B PEXKUME OXJIAKJICHHS, TaK U B PEKUME TEIIOBOIO HAacoca, U UMEIOT MOIIHOCTb 10
709 kBt. Paborta B pexxume temioBoro Hacoca unmiuiepoB cepun WRAN oGecnieunBaercs
peBepcupoBanreM xonoauibHoro mukia. Yumiepsl cepun WRAT-P 1 WRAN-P umerot
BCTPOEHHYIO HACOCHYIO TPpyIy (LUPKYJISIIMOHHBIN HAcOC, paclIUpUTENbHBINA OaK, Mpeo-
XpaHUTEIBHBIN KianaH, TuddepeHunalibHOe pesie o JaBJICHHUIO U Tp.) Yuiiepsl cepuu
WRAT-A 1 WRAN-A UMeIOT BCTPOEHHYIO HACOCHYIO TPYNIy U aKKyMYJIUPYIOIIUN Oax.
BuenrHuii BUJ 1 OCHOBHBIE XapaKTEPUCTUKU YUJUIEPOB C OCEBHIMHU BEHTHJISITOPAMH CEPUU
WRAN u WRAT wmomaoctsio 10 20 kBT.

DaHKOWIBI ¢ YHIIJIEPAMH OXJIAKIAIOT BO3AYyX MOMEIIEHHUs, HO HE 00eCTIeUnBalIOT TO-
MEIIEHUE CBEKUM HAPYKHBIM BO3yXOM Uil nbixaHus jroaei. [loatomy cuctemsr CKB ¢
quiepamMu ¥ (paHKOWIaMU BKIIIOYAIOT B ce0sl IEHTPAIbHYI0 YCTAHOBKY KOHJIUIIMOHUPOBA-
HUS BO3/yXa, C MUHHMaJIbHON MPOU3BOAUTEIHHOCTBIO MO BO3JyXYy PaBHON pacxony
HApY>KHOTO BO3AyXa, MPUHATOTO U3 pacue€Ta MUHUMAJILHOTO 1O | YelloBeKa B COOTBETCTBUU
¢ CIL

[lenTpanbHbIi KOHIUIIMOHEP BKIIOYAET (PYHKIIMOHATBHBIE OJIOKU: BO3YIIHBIN KJia-
naH, QuibTp, Bo3ayxoHarpesareinsb (i XI1), mOBepXHOCTHBIN BO31yX00XIaUTENh, B KO-
TOPBINA OT YUJIEpa MOJIA€TCS XOJI0AHAS BOJA, BEHTHISITOP U IIyMOTIyIIuTe b, KoHauimo-
HEP MOXET OBITh BO «BHYTPEHHEM HCIIOJHEHUN» U B «HAPYKHOM». B mociennem ciydae
OH YCTAHaBJIMBACTCS HE Ha dTa)ke, a Ha Yep/IaKe WIu Ha Kpsbiie.1

Cuctema BO3QyXOBOJIOB M  BO3JAYXOpacHpeAcsiCHUs YCTpPONCTBAa (pEIICTKH,
muddy30psl) MOTYT OBITH UCIIOJIB30BAHBI KaK B cUcTeMe IeHTpanbHOoro KB ninu cucreme
CO CIUIMT-KOHAUIIMOHEPAMHU.

Yucno ¢aHKOWIOB B TMOMEUIEHUU OIPEACISIeTCS W3 YCIOBUS PaBHOMEPHOCTH
pacmpeneneHus XOJOJHBIX WM HArpeThiX MOTOKOB Bo3ayxa. [lomOupaercss Tumopasmep
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daHkoiIa 10 TpeOyeMoi X0JI0A0MPOU3BOAUTEILHOCTH (PaHKoOMIa (TPYU U3BECTHOM 00IIIeH
CyMMapHOH XOJI0I0ITPOU3BOAUTEIHLHOCTH).

B oTtinmume ot BTOoporo Bapuanta KB npuTouHbIil BO3yX HE BHOCUT JOTIOJIHUTEIIBHOE
TEIUIO K UMEIOIIUM MECTO B IIOMEIICHUN TEIUIOBBIICICHUSIM, a HAIPOTUB, OXJIAXACHHbBIN B
KOH/IMLIMOHEPE BO3AYX, ACCUMUIMPYET YacTh U30BITKOB TEILa.

N3BecTHO, 4yTO B MOBEpXHOCTHBIM BO KOoHAMIIMOHEpA XOJOAHAS BOAA IONAETCS
00buHO C twy=7° C, 4TOOBI BOAA B MPOIECCE OXJIAXKACHUSA BO3JyXa HE HarpeBajiach
CJIMILIKOM MUHTEHCUBHO, €€ MOJAl0T MHOIO TaK, 4TOOBI twi= twat6...10°C. Toraa cpenuss
TeMIiepaTypa nosepxHoctu BO B KoHIuIIMOHEpE WK TETNIOOOMEHHUKE B (PaHKOMJIE paBHas
t= twat3...5°C. Ecnu Ha |-d muarpamMMe TOYKY COOTBETCTBYIOIIYIO 3TOM TeMIepaType Ha
»=100% coenuanTh ¢ TOUuKOM H', TO mMmoOmydnm mpouecc OXJAXIACHHS BO3dyXa B
noBepxHocTHOM BO. Ero xoHeuHOE COCTOSIHUE, OTPENIETIIEMOE Pk, 3aBUCUT OT HAYAJIBHOTO
3HAYCHUS @u HapyX)HOro Bo3ayxa. CoracHo pekoMeHmanusMm [8] MOXXHO NPUHUMATH
0=88% 1mipu ps<45%, p=92% npu 45%< px>70% u p=98% npu ps>70%.

Ha mepeceueHunn ¢« ¥ JIMHUK mpoliecca oxjaaxacHus Ha |-d guarpamMmme ormedaem
Touky K, coOTBeTCTBYyIOLIyI0 (PAKTHUECKOMY KOHEYHOMY COCTOSIHUIO BO3JyXa IMOCIe
OXJI&XKJICHUSI B IMOBEPXHOCTHOM Bo3nyxooxiaautene. Ecimm u3 Toukum K mpum di=const
noaHAThes Ha 1°C, To nosryunm 1nouky 11, cooTBeTcTByIOIYI0 MapaMeTpaM IPUTOYHOTO OT
KoHauIroHepa Bo3ayxa (tq, dn, 1n) B TII.

KonuuecBo Temnsa, KOTOpoe BOCIPUMET IPUTOUYHBIN BO3AyX B IOMEIIEHUH PABHO:

0 TTIOJTHOMY:: Qur"=Gu yun(ls — 11)/3,6 BT (12.1)

10 SIBHOMY: Q=G v ¢+ (ts — t)/3,6, BT (12.2)
TOT/Ia, €CJIM U3 3HAUYCHUSI U30BITKOB Teruia B nomenieHuu (Qi1+Q2+Qs, onpeneneHHoe Bo
BTOpOM BapuaHTe) BbluecTh Q" win Q”, NOJyYuM CyMMapHyl TpeOyeMylo
XOJIOIONIPOU3BIUTENBHOCTh (DAHKOMIIOB B TOMEIIEHUU. XOJIOAONPOU3BOIUTEIHHOCTD
oxuoro ¢ankoitna Qu(BT)

Qo= Q1+Q2+Q3 - Gy i (Is — 11)/3,6]/n (12.3)
XO0IIOIONPON3BOIUTENILHOCTE ~ YM/UIEpa  JOJKHA OBITH  paBHA  CyMMAapHBIM
TEIUIOU30BITKAM BO BCEX KOHIMIMOHUPYEMBIX ITOMENIEHHUAX, YBEIUYCHHYIO Ha Qpon

NOTPeOHOCTh B XOJIOJE JJISl OXJIAXKICHUS IPUTOYHOTO BO3/IyXa OT COCTOSHUSI HAPY>KHOTO
touka H (ly, ts), 10 mputounoro touka IT (I, tn)
Qs=2(Q1+Q2+Q3) + X Gy vun(ls — 1k)/3,6, Bt (12.4)

ITo »To¥ X01010TIPOU3BOIUTEIIFHOCTH MOIOUPACTCS YUIIIIEP.

B nacrosiee BpeMsi B IPAKTUKE CO3JaHUS ONPEACICHHBIX MUKPOKIMMATHYECKUX
napaMeTpOB U3BECTHBI MHOTOUYHMCIIEHHBIE BapuaHThl coBpeMeHHbIX CKB ¢ ucnonbs3zoBannem
pa3IMYHBIX TUIOB 000pyoBanus. [IpuMepsl TAKMX CUCTEM JIaHbl B KHUTE, TTOCBSIICHHOM
Teopuu u npaktuke cucteMm B u KB [13]. [IBa 13 HUX B YaCTHOCTH MPEICTABIISIOT HHTHPEC
C MO3MIIMI BO3MOKHOCTH MPUMEHEHHsI UX npu pa3padotke Bapuanta CKB ¢ ummiepom u
daHkoilaMu B KypCOBOM TMPOEKTE MO KOHJUIIMOHUPOBAHUIO BO3JyXa B JKHUIIBIX,
0OI1IECTBEHHBIX U aJIMUHUCTPATUBHO-OBITOBBIX 3/JaHUSX.

Ilpaxkmuueckoe 3anamue Nol3
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13.1 Cocras u npunnun padots! u npeumyiiectsa CKB ¢ unmiepamu u pankoinamu.

13.1 CocTaB u npuHuun padorsl u npeumyuiecrsa CKB
¢ ynJuiepamMu M paHKouIaMHU

CucreMa KOHAMIIMOHUPOBAHUS BO3/IyXa C YMiliepaMu U (hankoitamu (pucyHok 13.1)
BKJIIOYAET B ce0s LIEHTPAJIbHYI0 YCTAHOBKY KOHIMIIMOHUPOBaHUs Bo3ayxa 1, obecrneunBaro-
11yt0 00paboOTKy MEPBUYHOTO BO3yXa, MECTHbBIE arperarbl 2 — (DIHKOMIIBI, yCTaHABIMBAE-
MbI€ B IOMEILEHUAX, ICTOUHUK X0JI0/1a 3 — YMIIIep, OXJIaXAAI0LIHI BOy, OCTYIAIOIIYIO B
TEMJI000MEHHUKH (PAHKOMIIOB B TEIUIBINM NEPUO/] I'0J1a, HACOCHYIO CTaHLUIO 4, 00ecTieunBaro-
IIYI0 HUPKYJISLNIO XOJIOJA0OHOCUTEINS B CUCTEME TPYOOIPOBOIOB M HEOOXOUMBIN TUIPABIN-
YEeCKHUI peXUM, UCTOUHHUK TEIJIOTHI 5 — KOTeN, HMPKYJSILUOHHbBIE HACOChl 6 1 MEMOpaHHBIE
pacupuTenbHble 0aku 7 B COOTBETCTBYIOIIMX KOHTYpaxX LUPKYJISALUN, CACTEMY BO3yXOBO-
JI0B 8, TI0 KOTOPBIM MEPBUYHBIN BO3yX MOCTYIAET B IOMEIIEHUS, CUCTEMY TPYOOIIPOBOIOB
9, 10, M0 KOTOPBIM HUPKYIUPYET TEILIO-XOJIOJAOHOCUTEID, PETYJIUPYIOIIHE YCTPOHCTBaA 12,
CUCTEMY YIIPABJICHUS, CHCTEMY pr608HpOBOI[OB U1 OTBOJA KOHJieHcaTa 11.
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1— neHTpanbHbIi KOHTUITMOHED; 2 — (DaHKOWIBI; 3 — Yniuiep; 4 — HaCOCHAs CTaHIIHS,
5 — KoTe; 6 — MUPKYJSIIUOHHBIN Hacoc; 7 — MeMOpaHHBINA pacIIMPUTENBHBIN OaK,
8 — B031myX0BOIBI; 9 — TPYOOTPOBOIBI OTOIUICHNUS; 10 — TPyOOTPOBOIBI OXITAMKICHHS;
11 — npenaxusie TpyOONIpoBObI; 12 — 610K ynpaBieHus (paHkoimom

Pucynok 13.1. IlpunnunuansHas cxema BooBo3ayHoi CKB ¢ uniiepom u ¢ankoinamu

Ha6op ¢yHKIIMOHANBHBIX OJIOKOB HIEHTPATIBLHOTO KOHIUIIMOHEPA, B KOTOPBIX MOCIIE-
J0BaTeNbHO 00pabdaThiBaeTCs BO3AYX B IIEHTPAIBHOM KOHIUIIMOHEPE, ONPENEsSeTCs Ha OC-
HOBE TMOCTPOCHHUS MPOLIECCOB U3MEHEHHSI COCTOSIHUSA BO3ayxa Ha |-d muarpamMme u 3aBHCHT
OT KJIMIMaTU4YECKUX JAHHBIX pailOHa CTPOUTEILCTBRA.

[lepBHUYHBII BO3/TyX MO CETH BO3IyXOBOJOB MOKET CMEIIUBATHCS C PELUPKYIISILIMOH-
HBIM BO3/IyXOM B (DaHKOMJIE, €CIIM €r0 KOHCTPYKITHS TIPEyCMaTPUBAET CMEIIICHHE HAPY>KHOTO
U PELUPKYJISIITUOHHOTO BO3/1yXa. BO3MOXKHOCTh CMENIMBaHUSI BO3/lyXa U3 TOMEIICHUS C Iep-
BUYHBIM BO3/TyXOM MO3BOJISIET UCIOJIB30BaTh NEPBUYHBINA BO31YyX, UMEIOIIUI OUE€Hb HU3KYIO
temmneparypy (7—10 © C), uzberast mpu 3TOM MPOOJIEM ¢ paBHOMEPHBIM PACIPECTICHUEM 110
NOMEUIEHUIO MAJIOTO KOJIMYECTBA OXJIAXACHHOTO WJIM HAarpEeTOTro BO31yXa.
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daHKOWI — arperar, BKJIIOYAIONIMNA: BEHTUJISATOP, TEIUIOOOMEHHUK, (QWIBTP IS
OYMCTKHU BO3/yXa W MYJIbT yrpaBieHUs. QDaHKOWIbI YCTAHABIMBAIOTCSA B TOMEIIEHUH 10T
OKHOM, Ha CTEHE, I0JI IIOTOJIKOM, B TIOTOJIKE B 3aBUCUMOCTH OT Mojaudukanuu u tumna. B
(haHKOIe BTOPUYHBIN BO3MyX, WM CMECh IIEPBUYHOTO U PEIUPKYIISIIIUOHHOTO BO3yXa B
3aBUCHMOCTH OT II€pHOJa ToJa OXJaXKJAaeTCs WIM HarpeBaercs B TeriooOMeHHuke. K
(aHKOIIIaM 1O cucTEME TPYOOITPOBOIOB TIOABOIUTCS XOJIOAHAS BOJIA B TETUTBINA MEPHUOJ TOA
WJIM TOPsiYast BOJIa B MEPEXOAHBIN WIHM XOJOIHBINA NepuoJ rojaa. Ecinu cucrema KOHIUIMOHHU-
pPOBaHUS BO3/lyXa YCTPAUBACTCS B PEKOHCTPYUPYEMOM 3IaHUHU, TJI€ UMEETCS CUCTEMA OTOII-
JIeHus1, TO (paHKOMJIBI PabOTAIOT B PEKUME OXJIAXKICHUS B TEIUIBIM MEPUOJ M HarpeBaHuUs B
MIEPEXOIHBIN IEPUOI.

HcTouHnKoM X0710/4a B TEIUIBIA NIEPUOJ T'OJA CIIYKUT BOJIOOXJIAXKIAOIIAA XOJIOANIIb-
Hasi MalllMHa — yuiuiep. XOJIOWIbHAA MAIIMHA C PEBEPCUPOBAHUEM XOJIOAWIBHOIO [IUKJIA
paboTaeT KaK TEIUIOBOM HACOC U MOXKET ObITh HCTOUHUKOM TEILIOTHI B IIEPEXOIHBIN MEpUOI,
a TaKXe MPU 0COOBIX YCIOBHIX IKCIUTyaTaIluy B XOJIOIHBIN niepuo. Uniiep B 3aBUCUMOCTH
OT THIIA, OIIPEACIISIEMOTO CIIOCOO0M OXJIaXKICHHUS KOHECHCATOPa, yCTaHABIIUBACTCS BHE 3/1a-
HUS: HA KPBIIIE, BO ABOPE, WM BHYTPH 31aHUS.

[UpKyYJIAHIO XOJIOJOHOCHTEIIS, 00eCIIeUnBacT TUAPOMOIYJIb MUK HACOCHAST CTaHITHA,
BKJIFOYAFOIIAs IUPKYJISIIMOHHBIC HACOCHI, OaKH, 3aIIOPHYI0, PETYIUPYIOIIYIO U IIPEAOXPAHH-
TEJIbHYI0 apMaTypy, YCTPONCTBA aBTOMAaTHYECKOTO PETYJIUPOBAHUS.

N cTOYHMKOM TEIIOTHI B MUKOBOM PEKHUME CITYKUT KOTEN WM CHCTEMA LIEHTPAIU30-
BAHHOTO TeIIOCHAOXeHus1. [{UpKy s Tem10-X0JIO0JOHOCUTEINS B K&XKJIOM 3aMKHYTOM ITUP-
KYJISITAOHHOM KOHTYpe TPYOOIPOBOJOB OCYIIECTBIACTCS C MOMOIIBIO HUPKYJISITHOHHBIX
HACOCOB.

[Tomnepxanue 3a1aHHOM TeMIEPaTypbl BO3yXa B KAKIOM ITOMEIICHUH, HAIECKHOE
(GYHKIIMOHUPOBAHKWE CHUCTEMbI OOCCIICYMBACT €/IMHAs CHUCTEMa YIpPaBJIEHUs, BKIIOYAOIIAs
CUCTEMY YIIPaBJICHHUS LEHTPAIbHBIM KOHIUIIMOHEPOM, YriepoM U ¢ankonnamu. [Ipemny-
CMOTPEHO JBE€ CTYIICHH PEryJMPOBAaHUS: LNEHTPAIN3OBAHHOE MOAJACPKAHWE HA 33a[aHHOM
YPOBHE TEMIIEPATYPhl IPUTOYHOI'O BO3yXa B LIEHTPAJIbHOM KOHJIUIIMOHEPE, TEMIIEPATYPBI
BOJBI B CHCTEME TEILIO-XOJ0J0CHAOKEHHS (YUIUIep), MECTHOE IOJACPKaHUE 3adaHHOMN
TEMIIepaTyphbl BO3IyXa B KaXXJI0M KOHKpeTHOM nomemnieHnu ((ankoiin). B cooTBeTcTBUH C
3aJJaHHOM TEMIIEPATYPOX BO3AyXa B MOMEIICHUN U3MEHSIETCS CKOPOCTh BPAILICHUS BEHTH-
asitopa dhankoina (HU3Kas, CpeiHssl, BRICOKAs) M pacXo/ TEIUIOHOCUTEISI Yepe3 TeI000MEeH-
HUK C TTOMOIIIBIO PETYJUPYIOIIUX KIJIAMMAHOB Ha TPYOOIPOBOAAX XOJIOJOTEIIIIOHOCUTEIISL.

[Ipu oxnaxkaeHuu Bo3ayxa B TEIIOOOMEHHUKE (paHKOMIIA HUXKE TeMIIepaTypbl TOUKU
POCHI TIPOUCXOUT BBIMAJCHUE KOHACHCATA HA MOBEPXHOCTH, KOTOPHIN coOMpaeTcs B MOJ-
noHe ¢ankoiia. YUepes crienuaibHbIA MaTpyOOK KOHACHCAT CIEAYET OTBOIUTH APEHANKHBIMU
TpyOOMpoBOIaMU 3a Mpeiesbl momenieHus. Llenecoobpasno npeaycmaTpuBaTh [EHTPAINU30-
BaHHOE YJAJICHUE KOHJIeHcaTa. B 31annm ycTpanBaeTcs cucteMa IpeHaKHBIX TPYOOIPOBOIOB
C OKOHYATEJIbHBIM YAAJICHUEM KOHCHCATa B KAHAIM3ALMOHHYIO CETh.

lpeumywecmea CKB ¢ yunnepamu u ¢panxotinamu



68

CucreMbl KOHAUIIMOHUPOBAHUSA BO3/lyXa € YIILIEpaMu U (paHKOHIaMHi HE TOJIBKO SIB-
JSIIOTCA BOTUIOIIEHUEM HanboJliee yJauHOro TEXHUYECKOr0 PelIeHrs MHOTO30HAIbHON CH-
CTE€MbI KOHAUIIMOHUPOBAHUS BO3/lyXa, HO U UMEIOT LIEJIbII PsiJi IPEUMYILIECTB MEPE OCTab-
HBIMU CHCTEMaMU KOHUITMOHUPOBAHUS BO3/IyXa, OTBEYAs B IIOJTHON Mepe TEM TPeOOBAHMSIM,
KOTOpBIE MPEABSIBISAIOTCS K 3TUM cuctemam (Tabnuna 13.1).

[TpenmytiecTBO CHCTEM C YrIIIepamMu U (paHKOWIaMH MOTYT OBITh HArJIsTHO MTPOUJLTIO-
CTPUPOBAHBI HA TPUMEPAX UX UCIIOIB30BAHUS B 3/JAHUSIX PA3IMYHOTO HA3HAUCHUSI.

Tabnuua 13.1. [Ipeumymectsa CKB ¢ uninepamu u hankoinamu

TpeboBanusi, npeabsIBIsiEMbIE K [peumymectsa CKB ¢ uninepamu 1 haHKOHIAME
CKB
Kpyrnoronndaoe aBTOMaTH4YECKOE MOANEPHKAHNE 3aJaHHBIX [TapaMeTpOB
CaHuTapHO-TUTHEHUYECKHE BO3[yXa B Ka)/OM IIOMEIICHUH 3[aHMsI OIHOBPEMEHHO IIPU W3MEHEHUU
Harpy3ku Ha CKB

OKOHOMHUS ANEKTPUUECKOM, TETJIOBOM SHEPIUU U TOILTUBA, 3KOHOMUS OTACIb-
HBIX CTaTel KallNTaJIbHBIX 3aTPaT Ha CUCTEMY OOecTiedeHNsI MUKPOKIIMMATa 3/1a-
HUA
OtcyTCTBHE OrpaHIYCHHH 10 B3AUMHOMY PACTIONIOKEHHUIO Yriliepa v (paHKo-
[Ipon3BoICTBEHHO-MOHTAXKHEIE (B | JIOB, KOJMYECTBY (haHKOMIIOB, OOBEIMHEHHBIX B OJJHY OOIIYIO CHCTEMY, ITHHE
TOM YHCJIE CPOKH CTPOUTENBCTBA) | TPyOOIPOBOIOB, BOZMOKHOCTh TIO3TAITHOTO BBOJ[A CHCTEMBI B IKCILTYaTAaIHIO
Y HapalyBaHus MOIITHOCTHA
'mOkoe MecTHOE peryiMpoBaHME TEIUIOBOM W XOJOMWILHOH MOIIHOCTH
(haHKOMITOB, IEHTPATM30BAHHOE YIIPaBJIEHNE YAIUIEPOM, IIEHTPAITBHBIM KOH-
JTUIIMOHEPOM, aKKyMYJIMPOBaHHE XOJIOzia
Be3BpeHbIil X0I0JOHOCHTEIh, CHIDKEHHE OOIIErO M TEIUIOBOTO 3arpsi3HEHUS
OKpY>Karollen cpeibl
CrpouTtenbHble (TUTOMIAb, 3aHUMae- | Uniiep MOXKeT OBITh YCTaHOBJIEH 3a TIPEZENIaMH 3[IaHMsT: Ha KPBIIIe, BO IBOPE,
Masi 000pyZOBaHHEM, BBICOTA TIOME- | MaKCHMAaIbHOE HCTIOIb30BAHME TTOJIE3HOM IIJIOMIAAN TOMeIIeHNH ((haHKOMIbI-
IIeHNH, THOKOCTh TUTAHUPOBKY 0~ | B MMOANIMBHOM TIOTOIIKE)

MEITICHHH )

OKOHOMUYECKHE (IKCILUTyaTallMOH-
HBIE 1 HHBECTHLIMOHHBIE PACXO/IbI)

OKcILTyaTaluoHHbIe (THOKOCTh pa-
0OTBI, TEXHIYECKOE 00CITy)KUBAHHE)

DKOJIOTHYECKHE

CrermanbHoe MaJIOIIyMHOE MCIIOTHEHNE YMILIEpa, CHIKEHHE YPOBHS 3BYKO-
AkycTHueckue BOM MOIIHOCTH BEHTHJIAITOpPa (PaHKOIa MPH PEryIMpOBaHUN €r0 CKOPOCTH
BpaIllCHHs
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Ilpaxkmuueckoe 3anamue Nol4

14.1 KpyrioroiuuHoe aBTOMaTHYECKOE MOJIJIEpKAaHUE 3aJaHHbIX TapaMeTpoOB BO3-
yXa B KaXJ0M IMOMENIEHUH 3[IaHus NpU n3MeHeHnu Harpy3ku Ha CKB.

14.1 KpyrJjoroguiHoe aBToMaTH4ecKoe MoJAepKaHne 3aJaHHbIX IApaMeTPOB
BO37yXa B Ka:KJI0M NOMEIleHUM 31aHus NPpU u3MeHeHnu Harpy3ku Ha CKB

B pexxrMe oxnakaeHus 3a/laHHbIE MTapaMeTphl BO3yXa B IIOMEIICHUH NOIEPKUBa-
FOTCS aBTOMAaTUYECKU CUCTEMOW yIpaBiIeHHUs (PAaHKOMIOB B KaXKIOM MOMEIIEHUN U3MEHe-
HUEM CKOpPOCTH BpallleHUs BEHTWISATOpa (paHKOWIa M pacxofa XOJIOJOHOCUTENS 4epes
dbaHkoitn.

Hanunuue BogsiHOro kouTypa B CKB 1 MecTHBIX arperaroB-(haHKOWIOB B K&XJI0M T0-
MEIIEHUH JAeT BO3MOXHOCTh UCIIOJIb30BaTh CUCTEMY TaKKe U JUIs OTOIJICHHS IOMEIICHUH.

B crtpanax EBpombl cucTeMbl ¢ BEHTHJISTOPHBIMH, JOBOJYUKAMH, paOOTAIOLIMMU
TaK)X€ U B PEKUME OTOIUICHHUS, ITOJIyYHJIM HIMPOKOE pacrpocTpanenue. Henb3s cornacures
C YTBEPXIECHUEM, YTO BEHTWIATOPHBIE JOBOIYMKH MOT'YT YCIIEIIHO 3aMEHUTH OTOIUTEIIBHBIC
puOOPHI TOJIBKO B YCIOBHUSAX MATKUX 3UM, KOTOpPBIE XapaKTepHbl s cTpaH EBpomnsl u3-3a
TOTO, YTO NPHU MOJOMKE BEHTWIATOpa (paHKOIIa WM HEUCHPABHOCTH DJIEKTPOJBUTATEIS
TEIUIONPOU3BOAUTENLHOCTD (paHKOIIIa CHUKACTCS, M €€ MOXKET ObITh HEIOCTATOYHO IS CY-
poBbIx 3uM B Poccun. Jliist moBsiienns Haaesxknoctu pabotel CKB ¢ umnepamu u gankoii-
JaMH B yclioBUsX Poccuu cienyer npeaycMaTprBaTh YyCTAHOBKY B IOMEIIEHUH KAK MUHUMYM
IBYX (DaHKOWJIOB BMECTO OJJTHOT'O TOM K€ MOIIHOCTH C IIEJIbI0 PE3EPBUPOBAHUS, pa3MeIast
UX PaBHOMEPHO MOJI OKHAMH y HapyHBIX OrpakeHuil. B nmepexoHbIil epuo1 HCTOYHU-
KOM TEIUIOThl B TAKOW CHCTEME MOXKET OBITh YMILIEP, pa0OTAIOIIMI B pEXUME TEIIOBOIO
HAacoca, B 3MMHEE BpeMsi — KOTEJI WJIH TEIJIOBas CETh.

B 3aBucumMocTH OT Ha3Ha4Y€HUs MOMEUICHUH 3/1aHus TpeOyeMble PEKUMbI OXJIAXK/Ie-
HUS WIK OTOIJICHUsI MOTYT HE COBMAJaTh BO BpeMeHU. Bun pexxuma onpenensercs nepuoaom
rojia, pacrojoKEHUEM IMOMEILIEHUS B 3/aHUU, OCOOCHHOCTSMHU TEXHOJOTHYECKOIO IpO-
necca. OObIYHO B IPaKIAHCKUX 3/1aHUSAX OMEILEHHUS HE3HAUNUTENbHO OTJIMYAIOTCSI IO CBOEMY
(YHKUIMOHAIFHOMY Ha3HAYEHUIO M BO3HUKAET HEOOXOMMOCTh OJIHOBPEMEHHOTO OXJIAXKACHUS
BCEX MMOMEIIECHU B 3[JAHUM B TEIUIbII EPUOJ U OTOIUIEHUH B XOJIOHBINA NEPUO/, TOJIBKO B IT€-
PEXOHBINA NEPUOJ B KOPOTKHE MTPOMEKYTKHA BPEMEHH MOXKET MTOHAIOOUTHCS OJTHOBPEMEH-
HOE OXJIAKJECHUE OJHUX MIOMELIEHUI U OTOIUIEHHE APYTUX. I TAKUX 30aHUI TPUMEHSIETCS
IBYXTpyOHas cucrtema, kak Oosiee nemeBas U (PaHKOMIIbI ¢ OJHOKOHTYPHBIM TEIIOOOMEH-
HuKoM. [lepexitouenue pexxuma padboThl CUCTEMbI OCYLIECTBIISETCS BPYUHYIO UJIM aBTOMa-
TUYECKHU C MOMOILBIO KJIAIIAHOB HA MaruCTpaibHBIX TPYyOONpPOBOJAX OT UCTOYHHKA TEILJIOTHI
u yniuiepa. [loanepxanue 3a1aHHON TeMIEPATypbl B IOMEUIEHUH B peKUME 000rpeBa ocy-
HIECTBIIAETCA TAKXKE KaK U B PEKUME OXJIAKICHUS.

[IpeumyiiectBa oToruieHus ¢haHKOWIaMU Mepea TPATUIMOHHOW CUCTEeMON OTOILIe-
HUSL B BOBMOXKHOCTH OBICTPOrO MPOrpeBa MOMEMICHUs MpU paboTe BEHTHIATOPA C MaKCH-
MaJIbHOM CKOPOCTBIO BpallleHUsl ABUraTels, ObICTpOe NMepeMelIBaHue BO3yXa B IIOMellle-
HHH, YTO CO37AET PAaBHOMEPHOE I10JI€ TEMIIEPATYP B IOMEIIEHUH U CIOCOOCTBYET TEIIOBOMY
KoM(OpTY, OBICTPOE OXJIAXKICHUE TTOMEIIEHUS MPU OTKIIOYCHUH CUCTEMBI B CITydae HE00Xo-
JMMOCTH, TAKMM 00pa30M JOCTUTAETCS BBICOKAst THOKOCTh PETYJIMPOBAHUS M0 CPABHEHUIO C
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TPaJMLIMOHHBIMU CUCTEMaMU OTOIUIeHUs. OToIieHue MoMenieHnii B Hepaboune yachl MO-
KET OCYILECTBIIATHCS B PEXKUME ECTECTBEHHOM KOHBEKIMU. Henocrarok — nrym, co3naBae-
MBI TIPU paboTe BEHTHIIATOPA (haHKOWIIA U MOTPEOJICHUE DIEKTPOIHEPTUN BEHTHIIITOPOM.
HesHnaunTtenbHble 3aTpaThl 3JIEKTPOIHEPTUU OKYTIAIOTCS 3a CUET 60Jiee THOKOro peryupoBa-
HUS TEIUIOBOM MOIIIHOCTH, OTCYTCTBHS IIEPErPEBA B IEPEXOIHBIN IEPUOJT U ITEPEPACXO/1A TEM-
JIOTHI HA OTOIUIEHUE MIOMEIICHU M.

Cuctemoii ¢ unepamu ¥ (haHKOWIaMU MOTYT OBITh 000pPYIOBaHbI OJHOKBAPTHPHBIE
KHUIIbIE 10Ma (KOTTEIK1 ), MHOTOKOMHATHbIE O(UCHBIE 34aHUs, 30aHUs OAaHKOB, YYEOHBIX U
neueOHbIX yupexaeHuil. B Poccun yxxe ecTb onbIT 000py10BaHMs 31aHUI CUCTEMaMHU C YIJI-
JepamMu U (paHKOMIaMu, pabOTAIOIIMMU TaK e U B PEKUME OTOILICHUS.

Ha pucynke 14.1. npusenen npumep CKB ¢ unnnepom u dankoinamu s 6aHka, Ko-
TOpasi MOXKET paboTaTh B pEKHUME OJTHOBPEMEHHOTO OXJIAXICHHUSI BCEX MOMEUICHUN 3/IaHuUs
WIH B PEKUME OTOILJICHUSI.

BbITSDKHOMN KPbILUHBIA f

- i wunnep
BEHTUNSATOP KOHAMLIMOHEP HacocHas ctaHums ¥

|

R} ',
] & ¥ b B

KOTEn ruapomMoaynb
Pucynok 14.1. Cructema KOHAUITMOHUPOBAHKS BO3IyXa C YAIUIEPOM U (haHKOMIIaMy OaHKa
(mByXTpyOHasi CHCTEMA C TIEPEKITIOUCHUEM PEKIMOB OTOTIICHUE/OXJIXKICHIIE)

B 31aHuM nperycMoTpeHa HEHTPANIbHAS CUCTEMA KOHIUIMOHUPOBAHUS BO3/1yXa, IPo-
WU3BOJUTENIBHOCTE KOTOPOW OINPENENICHa U3 YCIOBUSA IOJaYd MMHMMAJIBHOIO KOJIMYECTBA
Hapy»HOT'0 BO3/IyXa Ha O/THOTIO YEJIOBEKa B 3aBUCUMOCTH OT MIPOIOJKUTENBHOCTH IPEObIBAHUS
mozedt B noMenieHnu. OyHKIMOHAIbHAsL cxeMa 00pabOTKM BO3yXa B LIEHTPaIbHOM KOHIU-
IIUOHEpE TMPETONaraeT ero OYUCTKY B (PUIbTpax, HarpeBaHUE U YBIAKHEHUE 3UMOM, OXJia-
KJIEHHE U OCYIIKY JeToM. BO3MOXKHO 1 HEOOXOIMMO BKIIIOYEHHE B CXEMY TETUIOOOMEHHHUKA
pEKyIeparopa U1 HarpeBaHus Hapy>KHOT'O BO3/yXa 3a CYET TEIIOThI BO31yXa, yIAJIEMOr0 U3
noMenieHnii. Konauimonep ycraHaBiuBaeTcs Ha KpbIlIe 34aHUs, MoAaeT oO0paboTaHHBIN
BO3/YyX B IOMELICHH IIEPBOT'O U BTOPOT'0 3TA’Ka YePe3 CUCTEMY BO3AYXOBOIOB U BO31yXOpac-
IIPEIEIUTENN B IOMEIICHUS. Y TaJIEHUE BO3/1yXa MPEILyCMOTPEHO CUCTEMON BBITSDKHON BEH-
TUISLUY.

Ilopaua m ynaneHue Bo3Iyxa B MOMELICHHUS MOJBaNA (XpaHWIMILA LIEHHOCTEH) OCy-
HIECTBIISIETCS CAMOCTOSATENbHBIMHA IPUTOYHO-BBITS)KHBIMUA CUCTEMaMHU.
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B nomemienusax 6aHka yCTaHABIMBAIOTCS (PAHKOMIIBI:

* B MOABAJIBHBIX MMOMEIIEHUIX — TOPU3OHTAIbHBIE O3 KOpIyca B MOAIIMBHOM TO-
TOJIKE;

* B [OMEIICHUAX MEPBOTO U BTOPOrO 3Ta)ka — IOJ] OKHAMH HaIOJIbHbIE KOHBEK-
TOPBI B KOPILYCE;

* B VIP 30He onepanuoHHOro 3axa — o NOTOJKOM KacceTHble. DaHKOMIIbI OXJia-
KIAIOT WM HarpeBaroT PELUPKYJSAUUOHHBIA BO3IyX B MOMEIIEHUIX. OHOKOHTYPHBIE TeM-
J00OMEHHUKH (PAaHKOMJIOB MOJKIIIOYAIOTCS K CHUCTEME TPyOOIpPOBOJOB MO JABYXTPYOHOMH
cxeMe. Ha mo/iBosikax ycTaHaBIMBAIOTCS TPEXXOJOBBIE PETYIUPYIONINE KIIAMAHbI C ABYXIIO-
3UIMOHHBIM PETYJIUPOBAHUEM (OTKPBITO/3aKPHITO), KOTOPHIE MEPEKPHIBAIOT MIPOXO]1 TEILIO-
XOJIOJJOHOCUTEIIA Yepe3 TeMIO0OMEHHUK (PaHKoiIa IpHU TOCTHKEHUH 3aJJaHHON Temmepa-
Typbl B IOMELIEHUHA U HEBO3MOKHOCTH JATbHEUIIEr0 €€ N3MEHEHHUSI PETYJIMPOBAHUEM CKO-
pOCTH BpalieHus BeHTWIsiTopa. B pabodeM mojoKeHUU MpU HEOOXOIMMOCTH HarpeBaHUs
VI OXJIKJIEHUS TIOMEUIEHUS KIIAllaHbl OTKPBITHI.

HctoyHuk xomoaa Ml BO3MYXOOXJAJAUTENEH UEHTPAJbHOIO KOHIAULMOHEpA U
(haHKONIIOB — YMJUIEp, PAadOTAOIINI TOIBKO Ha OXJaxieHne. [lapameTpbl BOJIbI B cUCTEME XO-
nomocHabkeHust 7-12°C, oHU ONPENeNsrOTCs TEMIEPATYPHBIMU YCIOBUSIMUA PaOOThHI YMILIepa,
U TUKTYIOT ONpEeAeNICHHbIA pacxXo/l BOJbl B TUIPABINYECKON CETH TPyOOIpoBoaoB. [{upkysis-
1O 00ECTIeYMBAET HACOCHAs! CTAaHIMS (TUAPABIMYECKUN MOYJIb), KOTOpasi yCTaHABIIMBAETCS
B TIO/IBAJIE.

B GaHke ecTb OTJIe/IbHBIE IOMEILLEHHUS, I7I€ TPEOYETCs MOCTOSHHOE OXJIAKICHUE BO3AyXa
Jla’ke B 3MMHEE BpeMs, HallpuMep cepBepHble. Eciu Takux nomenieHuit mano (0QHO-/1Ba), TO
0osiee IKOHOMUYHBIM OyJIeT YCTaHOBKA IIKAa(HBIX KOHAULIMOHEPOB MJIM MPOCTHIX OBITOBBIX
CIUIUT-KOHUIIMOHEPOB, PA0OTAIOLINX KPYIJIOTOJAWYHO, HEMOCPEICTBEHHO B 3THUX IMOMeEIle-
HUSIX.

HcTounuk TemnoThl — COOCTBEHHBIN KOTEJN, KOTOPBI MOKET OBbITh YCTaHOBJIEH Ha
KpBIIIE, B CIEUAIBHO OTBEICHHOM MOMEILIEHNU NO/IBAJIa WK NepBoro 3raxa. [lapamerpsl
TeruioHocuTest B pexkume otoruieHust CKB ¢ unmepamu u hankoiiaMu OTIUYar0TCs OT Ta-
pPaMETPOB TEIUIOHOCUTEIIS B TPAJUIUOHHBIX CPEIHETEMIEPATYPHBIX CUCTEMAX OTOIUICHHUS.
3HaueHus U TIepena TeMIepaTyp 0OBIYHO HUKE, OHH OTMIPEACIISIOTCS THIPABINICCKUM Pe-
KUMOM pPabOThI KOHTYpa TPYOOTIPOBOAOB, OOIIMM JJISI OTOTUICHHSI ¥ OXJIAXKICHHS, TETUIOBOM
Harpy3koi Ha (haHKOII C IJIOU[A/bI0 MOBEPXHOCTH TEIIOOOMEHHUKA, MOJA0OpaHHOW MO
Harpy3ke OXJIKICHUs, YCIOBHSIMH HaJIeKHOW 3KCIUTyaTallud KoTjia. B cBA3M co cloxHO-
CTBIO YBSI3KHM TEIJIOBOTO U TMIPABINYECKOr0 peKUMa JUIsl OTOIUICHHS M OXJIaKIECHUS LieJie-
CO00pPa3HO MOJIKJII0YATh UCTOYHHK TETJIOTHI: KOTEJ WX TEIUIOBYIO CETh Yepe3 MPOMEKYTOU-
HBIN TETUIOOOMEHHUK, Pa3Aelisisl THPaBINYECKUE KOHTYPHI.

B nepexoanblii meproj; MOKET MOTPEOOBATHCS B OJJHUX TTOMEUICHUSIX OXJIAXK]ICHUE, B
JPYTUX — OTOIUIEHUE, OOBIYHO JIJIs IOMEILIEHHH, BBIXOSIINX Ha pa3Hbie Gacassl 3nanust. J{is
pasnenbHOro cHaOkeHus (acaoB TEIJION W XOJIOAHOW BOJIOW MpeaycMaTprBarOT rmodaca-
HOE€ 30HMPOBaHUE TPYOOIIPOBOIOB B 3/IaHUSAX C YETKO pa3rpaHUYCHHBIMU dacagaMu MpH OT-
CYTCTBHH PE3KUX pa3IM4uii B TEIUIOBBIX HAarpy3kax Ha ogHoM Qacaze. [Tlodacannoe 30HMpO-
BaHUE JIByXTPYOHON CHCTEMBI TEILUIO-XO0JIOJAOCHAOKEHUS AT BO3MOKHOCTh B MEPEXOIHBIN
nepuoJ] paboTaTh CUCTEME OTHOBPEMEHHO B IBYX PEKUMAX: OXJIAXKIEHHS 1 OTOILJICHHUS, 00eC-
neyuBasi KOM(QOPTHBIE YCIOBUS BO BCEX MOMEMICHUX 31aHus. B a3Tom cimydae nmotpeOyrorcs
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HACOCBI C PETYJINPYEMBIM PACXOJOM BOJIbI B KaX10M KOHTYpE LIUPKYJIALUHI, CUCTEMA aBTOMa-
THUYECKOT0 nopacasHoro perynupoBanus. [IpenMyiiiecTBoM ABYyXTpyOHOI CCTEMBI ABISETCS
CHIDKEHHE KalMTAJIbHBIX 3aTpaT Ha TPyOONpPOBO/IbL, 3aIIOPHO-PETYIUPYIOIIYIO apMaTypy, 3a-
TpaT Ha MOHTaXX CUCTEMBI 10 CPABHEHHUIO C YETHIPEXTPYOHOI CUCTEMOM, MPUMEHEHNE TaAKUX
CHCTEM OCOOCHHO YZ00OHO IPU PEKOHCTPYKILIMHU 3[JaHUA, KOTJa CYIIECTBYET CJIOKHOCTh MPO-
KJIaJIKK TpYOOIIPOBOJIOB, Pa3MEILIEHUS apMaTyphl B CyIIECTBYIOLIEM 31aHuu. K HepocTaTkam
CHCTEMBI CIIEAyeT OTHECTH HEOOXOIMMOCTh NEPEKITIOUCHUS PEKUMOB PAOOTHI CUCTEMBI, T10-
TpeOHOCTH B JAOMOJIHUTEIBHOM 000pY10BaHUH(IIPOMEKYTOUHBIN TEIMJI00OMEHHUK, HACOCHI C
PETYIUPYEMBIM PACXOZOM M T.J.), O0siee CIO0XkKHAs CUCTEMA ABTOMATUYECKOI0 PETyIMpOBa-
HUSL.

[Ipy TEXHOIOTMYECKOM KOHJMIIMOHUPOBAHUM BO3/yXa, KOI/Ia HArpy3Ka Ha CUCTEMY
KOH/IMLIMOHUPOBAHUS BO3/1yXa B OTAEIbHBIX ITOMEIIECHUAX 3HAYUTEIBHO OTJIMYAeTCs 10 BeE-
JUYUHE U IO 3HAKY, B OCOOBIX CIydasx Ipu KOM(POPTHOM KOHIUIIMOHUPOBAHHUM, CIETYET
IPUMEHSTH YETHIPEXTPYOHYIO CUCTEMY TEIUIOX0J10J0cHa0 eHus. Hannuue 1ByX KOHTYypoB
OTOIUIEHUS U OXJIAXKICHUS JaeT BO3MOXKHOCTB MOJICPKUBATh OJJHOBPEMEHHO B KAKJIOM I10-
MEIICHNUH 3/IaHUS] HE3aBUCUMO OT BPEMEHH I'0J1a 3aJaHHbIE [TapaMEeTPbl MUKPOKJIMMATA.

[IpumepoM Takux 37aHUI MOTYT OBITh 31aHUS MHOTO(YHKIIMOHAJILHOTO Ha3HAUEHUS
TEJIEKOMMYHHUKAIIMOHHBIX CITY’K0, KOI/Ia B OJHOM 3JaHUU Pa3MEIlaloTcs aJMUHUCTPATUB-
HbIE MIOMEIIEHUS, CEPBUCHBIE CITYy>KObI IO pabOTe C KIMEHTAMH, a TAK)KE TEXHOJIOTUYECKUE
IIOMEUICHHS: aBTOBOK3aJIbl, CEPBEPHBIE, KPOCC U T.J., TPEOYIOIHE KPYyTJIOrOJUYHOIO OXJIa-
XKJICHUS MOMEIICHU; MMPOU3BOJICTBEHHBIE MHOTO30HAJIbHBIE 3[JaHUS C OOJIBIIMM KOJIHYe-
CTBOM TOMEIIEHUH, OTIMYAIOLIUXCS 110 HAarpy3Ke Ha CUCTEMY KOHAMIIMOHUPOBAHUS BO3-
JyXa, HalpUMep LieXa FOTOBbIX JIEKAPCTBEHHBIX CPEACTB B (papMalieBTUYECKOM MPOU3BO/-
CTBE, TOCTUHUIIBI C OYEHb BHICOKUM YPOBHEM TpeOOBaHUi K KOMOPTY.

B uetbipexTpyOHBIX cucTeMax (haHKOWIIBI MOTYT OBITh C OJHOKOHTYPHBIM TETJIOOOMEH-
HUKOM WJIM JIBYXKOHTYpPHBIM. IIpH OJHOKOHTYpPHOM TENJIOOOMEHHUKE yCTaHABIUBAIOTCS
JIBa TPEXXOJ0BBIX MM YETHIPEXXOAO0BBIX PErYIMPYIOMIMX KianaHa Ha TpyOOIpoBOAax XO-
JIOJHOM W ropsiueil BOABI, YIPABISIEMbIE OT JaT4MKa TEMIIEPATyphl BO3[AyXa B IMOMEILIECHNUH,
NOJKIII0YaeMbI€ K COOTBETCTBYIOIIMM KOHTYPaM HUPKYJALMA. [Ipu AByXKOHTYpHOM TEILIO-
OOMEHHHKE OJMH KOHTYp TEIJIOOOMEHHHKA, OOBIYHO C OOJbIIEH MOBEPXHOCTHIO HArpena,
NOJIKJIFOYAETCS] K ABYXTPYOHOMY KOHTYpPY XOJIOAHOW BOJBI C YCTAHOBKOWM TPEXXOJI0BOTO
KJIaniaHa, BTOPO— K IBYXTpYOHOMY KOHTYpY rOpsiueid BOJIbl, TAK)KE C YCTAHOBKOM KJlaraHa.

Ha pucynke 14.2. nan npumep 4eTbIpeXTpyOHOU CUCTEMBI IJIsl TPEX3TAXKHOTO 3/1aHus,
I7I€ pa3MeIalTCs HECKOJIBKO M30JMPOBAHHBIX TOMEIIEHUH 11€Xa TOTOBBIX JIEKAPCTBEHHBIX
CPEICTB.

YucTble MOMENIEHHs CO3A0TCS B 00beMe MPOU3BOACTBEHHOMN TIOMIAIN 3/1aHUS TTy-
TEM BBITOPAKUBAHUS CHIEIUATBHBIMA MOAYJIbHBIMU TIEPETOPOKAMUA BHYTPEHHUX MTOMEIIe-
HUI, B KOTOpPBIX 00ecneunBaeTcst U MoAepKUBAETCs TPeOyeMblil Kjlacc YUCTOTHI, C LIETbIO
COKpALEHUs TPOU3BOAUTEIBHOCTH HEHTPAIBHOM CUCTEMBI KOHIMIIMOHUPOBAHUS BO3yXa.
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Pucynok 14.2. Crucrema KOHIUITMOHAPOBAHKUS BO3yXa C YIJLICPOM 1 (haHKOMIIaMHU
1IeXa TOTOBBIX JIGKAPCTBEHHBIX CPEIICTB (YETHIPEXTPYOHAS)

[{eHTpanbHbIN KOHIUIIMOHED M101a€T B MOMEILLEHHS 00paOOTaHHbII Hapy KHBIA BO3YX
(3 cTyneHu O4YMCTKM, HarpeBaHHUE, YBIAKHEHHUE, OXJIAXKACHUE, OCYyIlKA) B pa3Mepe MHUHU-
MaJIbHOTO BO3AyX0OOMEHa, OIpENeNsieMOro TEXHOJOTUYECKUMHU BBITSKKaMH. Llenecoob-
pa3HoO He IpeayCcMaTpuBaTh LIEHTPAIMZOBAHHON OYMCTKU CMECH PELUPKYIIALMOHHOTO U 00-
pabOTaHHOTO HAPYKHOTO BO3/1yXa, a OCYILECTBIISTh MECTHYIO OYHCTKY PELIUPKYIISLIMOHHOTO
BO3/1yXa, KOTOPBII 3aT€M I10/1aBaTh B Kamepbl Nepel PUiIbTpaMu TOHKOW OYMCTKH BMECTE C
00paOOTaHHBIM HapyXHBIM BO3AYXOM. B mepuMeTpanbHOW 30HE 3/1aHUS YCTAHOBIICHBI
(haHKOIITBI TIOJ OKHAMU C JIBYXKOHTYPHBIMH TEIUIOOOMEHHUKaMHU. VICTOUHMKOM Xo0soa B
KOHTYpE LUPKYJSLMU HE3aMep3arollero pacTBopa (MPOMWIEHTIIMIOb) C apaMeTpamu 7-
12°C siBasieTcst Ynuiuiep ¢ BO3YIIHBIM OXJIAXKACHUEM KOHAEHCATOpa U OCEBBIM BEHTHJIATO-
poM. Ynsuiep ¢ rTuApOMO/IYJIEM YCTAHOBJIEH Ha KPBILIE 3/IaHUs, YTO JAET BO3MOKHOCTh KO-
HOMMTb ITPOU3BOJICTBEHHYIO IIIOMIA/1b. ICTOYHHK TEIJIOTHI B KOHTYPE IIUPKYJISIUU rOpsiYei
BOJIbI — COOCTBEHHasi MUHUKOTeNbHAsl. HeoO0X0IMMOCTh B MPOMEKYTOUYHOM TETII000OMEH-
HUKE KOHTYpa HarpeBaHMsI OTCYTCTBYET, TaK KaK KOHTYPbI OTOIIEHHS Y OXJIAXKICHUS HE3aBU-
CHMBI YT OT Jpyra. Bce 00opyoBaHue: IIEHTPaIbHbBIN KOHAULMOHED, KOTJIbI, HACOCHI yCTa-
HAaBJIMBAIOTCS B OJBAaJIbHOM ITOMELICHUH.

[Ipu oTcyTcTBUM B 37aHMHM COOCTBEHHOW KOTEJIBHOM HE3aBHCHMO OT BBIOPaHHOIA
CXEMBbI TPyOOIIPOBOIOB TEILIO-XO0JIOOCHAOKEHHSI, KOTAa HICTOYHUKOM TEIUIOTHI SIBIISIETCS
TEIUIOBAsI CETh, B MIEPEXO/IHBII NEPUO MOKET HAOIIOAATHCS N1€(PUIIMT TEIJIOTHI B OMENIe-
HUSAX U AuckomMopt. B 3TOM cilydae B KaueCcTBE UCTOYHHMKA TEIUIOTHI M X0JI0]1a LIETIEC000-
pa3HO MPUMEHUTH YHILIEP, pabOTaIONIMI B pEKUME TEIJIOBOTO HACOCA C PEBEPCUPOBAHUEM
XOJOAMIBbHOTO 1MKJa. [TapaMeTpsl BOABI B 3TOM PEKUME JIOJKHBI OBITh KaK MOXHO HUXKE
(45-35 °C). B aToM ciy4ae B KOHTYpE TOpsideid BOIbI HEOOXOIUM MPOMEXKYTOUYHBIH TEII000-
MEHHHUK.
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Ilpakmuueckoe 3anamue Nel5
15.1 DxoHOMUS InEKTPpUUYECKON dHEPrun npu dkciuryaranuu CKB
15.1 DxoHoMus jIeKTpUUYecKol 3Heprun npu sxciryarannu CKB

[Tpumenenue CKB ¢ uynnnepamu u pankoiiaamMu 1aeT BO3MOKHOCTb CHU3HUTDH 00IIee
noTpeOIeHNE FIEKTPOIHEPTUH CUCTEMON 0OecTiedeHrss MUKpOKInMaTa. OIHOM U3 MPUHLIUITHU-
JIBHBIX 0COOEHHOCTEHN TAKMX CUCTEM SIBIISIETCS MI0ja4a B OMEILIEHNE MUHUMAJIBHO HEOOXO0U-
MOT0 pacxojia Hapy»KHOT'0 BO3/1yXa U ACCUMWIMPOBAHHE N30BITKOB TEIJIOThl MECTHBIMU arpe-
raramu-(pankoiaMu. MOIIHOCTh M 3HEPronoTpedIeHHe BEHTWIATOPOB OKAa3bIBAET 3HAUM-
TEJIbHOE BIIMSIHUE HA 3HEProdPPeKTUBHOCTH CUCTEMBI B LieJoM. [loTpebnenue 3inekTposHep-
UM CKJIJBIBACTCSA U3 MOIIHOCTEH, MOTpedsieMoil BeHTIIATOpoM lieHTpaiibHo CKB u Ben-
TWIATOpaMU (aHKOMIOB. B MpSAMOTOYHBIX cHcTeMaxX KOHIWIIMOHUPOBAHUS BO3IyXa pacyer-
HBIA pacxoj Bo3ayXa (MaKCHUMallbHasi IPOU3BOJUTEIILHOCTD) OMPENENIeTCS M0 M30bITKaM
TEIUIOTHl B MOMEIIEHUH, YTO 3HAUYUTEIHHO MPEBBIIIACT MUHUMAIBHO HEOOXOIUMBIN pacxo/y
Hapy>KHOTo Bo3ayxa. [I[pumMeHeHne HEeHTpaIn30BaHHON PEUUPKYJIALUN JAE€T BO3MOXKHOCTh
YMEHBIIUTh PACXObl X0JIO/Ia ¥ TEIJIOTHI, HO HE BIUSET Ha MOTPEOJIEHUE SJIEKTPOIHEPTUH CH-
CTEMOU. B IieHTpanbHBIX CUCTEMAX C IEPEMEHHBIM PACXOIOM BO3/1yXa, B ABYXKAaHAJIBHBIX CH-
cTeMax He yJJaeTCsl IOBECTH PacXo/l IPUTOYHOTO BO3/AyXa J0 €r0 MUHUMAJIbHO HEOOXOUMBIX
3HA4YCHUMN.

Teopernuecku CHIKEHHUE NOTPEOIAEMOM MOIIHOCTH BEHTUISITOPOM MPU U3MEHEHUU
pacxoa NponoOpLHOHAIBHO OTHOLIEHHIO (DAKTHYECKOr0 pacxo/ia BO3lyXa K MAKCUMAJIbHOMY
pacxoy Ipu MOJIHOM Harpy3ke B KyoOe. [IpakTudecku B cucTeMax ¢ mepeMeHHbIM Pacxo10M
BO3/lyXa B IIPOLIECCE PETYJINPOBAHUS U3MEHSETCS XapaKTEPUCTUKA CETH IIPHU IPOCCENNPOBA-
HUM, K.II.Jl BEHTWIATOPA U MPUBOJA, 32 CYET YEro COKpAIICHHUE SHEPronoTpedeHus oyaer
MeHbIIIe, 4eM TeopeTrueckoe. CokpallieHle pacxo/ia B iBa pasza JOBEJET IHEPronoTpeOIeHne
1o 12,5% ot makcumanbHOro 3HaueHus. Steve Kavanaugh nposen cpaBHeHHE TpeX BapHaH-
TOB CHUCTEM KOHJIWIIMOHUPOBAHUS BO3AyXa OJMHAKOBOW OXJAAUTENbHOW MoIIHOCTH 1760
KkBT:

* LIEHTPAJIbHAS CUCTEMA C IIEPEMEHHBIM PAacX0A0M, PEUUPKYJIALIMOHHBIMU BEHTUIIA-
TOpPaMH, KOHIIEBBIMHA YCTPOMCTBAMU C IIEPEMEHHBIM PACX0JI0M BO3yXa U BEHTUIATOPAMHU
(cHIKEeHHE 3HepronoTpednaeHus A0 57% 0T MaKCUMalbHOTO 3HAYEHUS! IPU YMEHBIICHUN
pacxoja Bo3ayxa J10 30% oT ero moyiHoM Harpy3Ku);

*  LEHTpaJibHas CUCTEMA C IEPEMEHHBIM PACX0JOM MEHbIIEH MOTPeOIsIeMOI MO -
HOCTHU 32 CUET YMEHBIICHUS HAIMOpa, pEUUPKYISAIMOHHBIMU BEHTUJITOpAMH, 0€3 BEHTHUIISI-
TOPOB B KOHIIEBBIX YCTPOMCTBAX (CHIKEHUE SHEpronoTpedaeHus 10 22% 0T MaKCUMaJIbHOTO
3HaYeHHMsI IPU YMEHBIIIEHUH pacxoza Bo3ayxa /10 30% OT ero nojHOW Harpy3KkH);

*  CHCTEMa C MECTHBIMHM BEHTUJIITOPHBIMH OBOJYMKAMU O€3 IIEHTPATU30BAaHHOTO
npuToka ( pacxoj Bo3AyxXa MUHUMAIBLHO HEOOXOUMBIN).

CpaBHeHHME IMOKa3ajo, 4TO MepBas cUcTeMa MOoTpedssieT HauboJblIee KOIMUECTBO
SHEPruH, NOBbIIIEHNE 3P (HEKTUBHOCTH CUCTEMBI BOBMOYKHO ITyTEM YMEHBIIEHHUS MOIITHOCTH
BEHTWJISITOPA LEHTPAIBHON CUCTEMBI M OTKa3a OT BEHTUJIITOPOB KOHIIEBBIX YCTPOMCTB ( BTO-
pasi cuctema), HauiTy4yIIre MoKa3aTelld SHEPronoTpeOIeHNs Yy TPEThbel CUCTEMBI. DTO JOCTH-
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raercs 0arofapst OTCyTCTBHIO SHEPTrONOTPEOICHHUS [ICHTPAIBHON CHCTEMOM, peIUPKYIISIITH-
OHHBIMU BEHTHJIATOPAMH, HECMOTPS HAa HU3KUH K.I1.JI. HEOOJBIIUX BEHTHUIATOPOB (DAHKOM-
JIOB.

B cucteme KOHIUITMOHUPOBAHUS BO3/yXa C 3KEKIIMOHHBIMU JIOBOTYMKAMH, TIPOU3BO-
JTUTEITHBHOCTh KOTOPOM OOBIYHO OJIM3KAa K MUHUMAJILHO HEOOXOIMMOMY PAacXoay Hapy>KHOT'O
BO3/yXa, HEOOXOIMMO CO3/1aTh MOBHIIIICHHOE JAaBJICHUE BO3yXa MEPET COTUIAMH, BEHTHIIS-
TOp UMEET OOJIBIIHIA HATIOP, ¥ SHEPTOMOTPEOICHNE CUCTEMOH OOJTBIIIE, YeM B CHCTEME C BEH-
THUJSITOPHBIMH JTOBOAYUKAMHU.

B pekoHCTpyHpyeMBIX 3/IaHUAX, KOTIa HET BO3MOYKHOCTH YCTPOUTH IEHTPATLHYIO CH-
CTeMY KOHIUITMOHUPOBAHUS BO3Ayxa (OrpaHUYCHHAS BHICOTA IIOMEIICHHH, HEBO3MOXHOCTh
IPOKJIAJIKHA BO3JYXOBOJOB, OTCYTCTBHE TMOMEIICHHHM IJIA IICHTPAIBHOTO KOHIWUIIMOHEPA),
UMECTCS CYIISCTBYIOIIAs CUCTEMa BOASHOTO OTOIUICHHS MOTYT MPUMEHSATHCS TO3TaXKHBIC
IIPUTOYHO-BHITSKHBIC YCTAHOBKH B KOMOMHAIIMH C (haHKOMJIAMH TOPH30HTAILHOTO MCITOJI-
HEHUS JUIS OXJIAXKICHHUS ITOMEIICHUH B Terutoe BpeMs roaa. Ha pucynke 15.1. npencraBicH
npumep npumenennsi CKB ¢ ymiepom u pankoiaaMu 1 peKOHCTPYUPYEMOTO 0(HUCHOTO
3nanus. B 3mannn uMeeTcs efcTBYoNIas CucTeMa OTOTUICHHUS.

[’
BEHTUNATOPOM

Pucynok 15.1. Cucrema KOHAUITMOHUPOBAHHUS BO3IyXa C YHIIEPOM U (haHKOMIIaMH
PEKOHCTPYHPYEMOro O(hHCHOTO 3/1aHKS (IBYXTPYOHAs CHCTEMA, PEXKUM OXJIaXKICHNS)

O0paboTka u Mmoava MePBUYHOTO BO3AyXa B TIOMEIICHHUS B pa3Mepe MUHIUMAIILHOTO
BO3yX000MEHAa PETyCMOTPEHA TTOATAKHBIMUA KOMITAKTHBIMU TIPUTOYHO-BBITSKHBIMU arpe-
raTaMM CO BCTPOCHHBIM PEKYNEPATOPOM YEPE3 CETh MPUTOUYHBIX BO3AYXOBOJOB H BO3/1yXO-
pacnpenenurencii. MUHUMaNbHOE KOJMYECTBO HAPYKHOTO BO3AyXa OUMIIAETCS OT IBUIH,
HArpeBaeTCs 3a CUET TEIUIOThI BBITSKHOTO BO3/yXa BO BCTPOCHHOM ILJIACTUHYATOM TETI000-
MEHHHKE-pEKyTiepaTope, Ipy OYCHb HU3KUX TeMITepaTypax Hapy)Horo Bo3ayxa (i, <-15°C)
MIpEeABAPUTEIIbHO HArpeBaeTcsa B dJIEKTpoHArpenaresie. JIeTom Hapy>KHBIM BO3yX OXJIaxia-
€TCs1, 0T/IaBasi TEIJIOTY BBITSHKHOMY BO3/TyXY, €CJIM TEKYIIasi TEMIIEpaTypa Hapy>KHOTO BO3TyXa
t, BbIllIe, YEM TemIeparypa BHyTPEHHETO Bo3ayXa ts. [IpMTOUHO-BBITSDKHBIE arperaThbl ycra-
HOBJICHBI B KOHCTPYKIMH MOAIIMBHOTO MOTOJIKA KOPUAOPA WJIM IOJI MOTOJKOM BCIIOMOTa-
TEJIbHBIX MOoMeNIeHU. @AHKONIIBI MOYKHO Pa3MECTUTh B MOAIITMBHOM MOTOJIKE (KaCCETHBIN
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THUII, TOPU30HTAJIBHBIN 0€3 KopITlyca), Ha MOTOJKE WJIM Ha BEPXHEH 4acTh CTEHbI (TOPU30H-
TaJIbHBIE B KOpIyce, HacTeHHbIe). Cuctema xoJo1ocHa0xkeHust — AByXTpyOHas. Bona oxiia-
AKIAETCSl B UMJUIEPE C BO3AYIIHBIM OXJIaXICHUEM KOHJIEHCATOPa C OCEBBIM BEHTHIISITOPOM,
KOTOPBIM YCTaHOBJIEH BO JIBOPE 3/1aHMS HA CHEUMAIBHOU uromanke. [ mapomoayns pazme-
[IA€TCS B MOJIBAJIE B TEIJIOBOM IIYHKTE.

B tex 3maHusx, Korjaa Heleiaecooopa3eH LEeHTPATN30BaHHbIN MPUTOK HAPY>KHOTO BO3-
JyXa, HalpUMEpP B TOCTUHUILIAX, JI1 KOTOPBIX XapaKTepHa HEPABHOMEPHOCTh 3alOJIHEHUS
TOCTUHUYHBIX HOMEPOB, KUJIBIX 3JaHUSX, PEKOHCTPYUPYEMbBIX 3[IaHUSIX MpPU AePUIIUTE
CTPOUTEIIbHBIX TIJIOIIA/ICH BO3MOXKHO NMPUMEHEHUE (PAaHKOMIIOB CO CMEIICHUEM HAPYKHOTO
U PEUUPKYJSIIIMOHHOTO Bo3Ayxa. DaHKOWIBI YCTAHABIMBAIOTCS y HApPY>KHOM CTEHBI, TJIE
yCTpauBaeTcs OTBEPCTUE C 3aLIUTHOM PELIETKON M1 3a00pa Hapy>KHOro Bo3ayxa. B stom
cilydae cleyeT IPUMEHHUTh (DaHKOMIIBI CO CMECUTENTbHON KaMepo U KJIallaHaMH Ha Hapy k-
HOM U PELUPKYJSAIUOHHOM BO3JIyX€, C aBTOMATHUKOM 3aIlIUThI TEIUIOOOMEHHUKA (PaHKOHIa
OT 3aMep3aHusl.

OxoHoMus 3ekTpudeckoit snepruu B CKB ¢ umiepamu u daHKoiiaMu J0oCcTUTa-
€TCsl TaK e 3a cueT THOKOTO MHIUBUAYAIHHOTO PETYJIMPOBAHUS TETUIOBOM M XOJIOMIEHOM
MOIITHOCTH (DAHKOWJIOB B KaXKJOM IOMEIICHUHM W MOIIHOCTH 4YWJuIepa NPU YMEHBIICHUU
HArpy3Ku Ha CHUCTeMY KOHJIMIIMOHUPOBAHUS BO3MyXa. PerynnpoBaHue XOJ0AWIbHON MOIII-
HOCTH YHJLJIEpa OCYILECTBISCTCS CTYIEHYATO MPU YCTAaHOBKE YMIUIEpa C HECKOJIbKUMHU Tep-
METUYHBIMU MOPIIHEBBIMU WM CIIUPATILHBIMA KOMIIPECCOPAMHU, MPOMOPIIMOHAIBHO U3ME-
HEHUIO HAarpy3KH B YWJLJIEPAX ¢ BUHTOBBIMU U TOJYT€PMETUYHBIMU KOMITpeccopaMu. YToObI
CIJIaJIUTh HEPAaBHOMEPHOCTh XOJIOJOCHAOKEHHSI CUCTEMbI MIPU CTYIEHYATOM PETyJIHpPOBa-
HUU MOIIHOCTH U HEPAaBHOMEPHOCTh MOTPEOJICHHS X0J10/1a, B CUCTEME YCTaHABJIMBACTCS OaK-
AKKyMYyJIATOp. 3aTpaThl Ha AJIEKTPOIHEPIHIO, MOTPEOISIEMYI0 YMWILIEpaMH, MOXKHO 3HAa4H-
TEJILHO CHU3UTH MPHU paboTe B HOYHOE BpeMs C TOHKEHHBIMU TaprudaMu Ha JJIEKTPOIHEP-
TUIO NPY HAJIMYUU aKyMMYJIHUPYIOIIEH EMKOCTH.

[Ipumenenne umiiepa, pabOTAIONIEr0 B PEKUME TEIJIOBOIO HACOCA, OCOOEHHO IO
CPaBHEHUIO C JJIEKTPUYECKUM HCTOYHUKOM TEIUIOTHI, JAET CYIIECTBEHHYI) SKOHOMHIO
SHEPTUU Ha OTOIUICHHUE 3aHUS B TIEPEXOHBINA MEPUOJT U JIaXkKe B OCOOBIX CIydasiX B XOJIO-
HbIM. B HacTosiiee BpeMs TEIUIOBbIE HACOCHI BCEPHE3 pacCMaTPHUBAIOT KaK ajJbTEPHATUBY
TPAIUIIMOHHBIM OTOTIMTEIFHBIM KOTJIaM, OPUEHTUPYSCh HAa TPEOOBAHUS 3aIUTHI OKPYKArO-
et cpeapl. HuskomoTeHManpHasi TEIIoTa, MOABOAUMAs K TEIUIOOOMEHHUKY (HMcHapu-
TEJI0) YWJUIepaA-TEMIOBOTO HACOCA MOKET OTOMPATHCA Y HAPYKHOTO BO3AyXa MTPH YCTAaHOBKE
YIIJIepa CHapYyKU 371aHusl, Y BO3/1yXa, yAAJII€eMOr0 CUCTEMaMU BEHTUJISILIUU, I UX CMECH
IIPY YCTAaHOBKE YMJlIepa BHYTpH 3/1anusl. [lapaMeTpbl ICTOUHHMKA HU3KOIOTEHIIMATLHOMN TETI-
JIOTHI B 3HAYUTENLHON CTETICHU ONpeesatoT 3G (HEKTUBHOCTh pabOThI TEMJIOBOTO HACOCA: €
naJIeHUEM TeMIIepaTypbl HAPYKHOTO BO3/IyXa U MPU OTHOCUTEIHLHO OOJIBIIION PA3HOCTH TEM-
nepaTtyp KOHACHCAIIMU U UCTIAPEHUS POUCXOIUT OBICTPOE CHUYKEHHUE €T0 TETIONPOU3BOIH-
TENbHOCTHU. B yCcIOBUSX BIaXKHOTO KJIIMMAaTa Ha IOBEPXHOCTU HcapuTens B quanazone ot 0°C
10 6°C oOpa3yeTcst HHEeH, KOTOPhIH YMEHbIIIAeT TI0Maah CBOOOHOTO CEUSHUS IS MPOX0/1a
BO3/lyXa, IPU 3TOM TEeMIIepaTypa UCTIAPEHUs IOHUKAETCS, YTO TAKKE CIIOCOOCTBYET HapacTa-
HUIO UHES U JTATbHENIIEMY CHUXKEHUIO MPOU3BOIUTEILHOCTH BIUIOTH JI0 TTOJIHOM OCTAaHOBKHU
arperata. PazmopaxknBaHue Terio0OMEHHUKA OCYIIECTBISIETCA yTEM PEBEPCUPOBAHUS XO-
goauiibHOTO 1UKIa. C yBEIMYEHHEM YacTOThl Pa3MOPO3KH SHEPTONnoOTpPeOSICHHE pacTer,
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IPOU3BOUTEIHHOCTH MafaeT. PacmpuTh BpeMEeHHOM AUara3oH UCIOJIb30BaHUs YHIIepa B
PEeXHME TEIUIOBOTO Hacoca B CTOPOHY HU3KHUX TEMIIEpaTyp HapYKHOTO BO3/1yXa, TOBBICUTH
3¢ (HEKTUBHOCT €r0 MCIOIB30BAaHUS MOXKHO MPHU paboTe Yiiijiepa Ha CMECH YIaasieMOTo U
HApY>KHOTO BO3TyXa.

Ha pucynke 15.2 mpejacraBiieH nIpuMep CUCTEMbI KOHIUITMOHHUPOBAHUS BO3TyXa C
JIUIepOM U (haHKOUIIaAMH JJIsl PEKOHCTPYHPYEMOTO aIMUHUCTPATUBHOTO 3/1aHHUS.

qnanep C BO3AYLUHbIM
oxnaxaeHvem
KOHAeHcaTopa

N Y UEHTPOGEXHbIM
L BEHTUNSITOPOM
= i —
> HacocHasi

A

" cranums
> u

>

Pucynok 15.2. Cucrema KOHAUIMOHMPOBAHUS BO3yXa C YMIIEPOM U (haHKOWMIIAMH TSl PEKOHCTPYHUPYEMOTO aJI-
MHHHCTPATUBHOTO 3/1aHHs (KaHATbHBIC ()aHKOIIbI, HArPEBaHKE IIPUTOYHOTO BO3yXa B PEXKUME TEIIOBOTO HACOCA)

Yusrep ¢ BO3AYIIHBIM OXJIAKACHUEM KOHACHCATOpa M IICHTPOOSKHBIM BEHTHIISATO-
POM, a TaK)Ke HACOCHAsI CTAHITUS PACTIONIOKEHBI HA TEXHMUECKOM 3TaXKe 3[aHHUs B OTJCIEHOM
noMernieHun. Bo3ayx Ha oxiaxaeHue KOHACHcaTopa Yruiepa 3a0upaeTcst HeroCpeICTBEHHO
U3 TEXHUYECKOTO MOMEIICHUS, TJ¢ OH YCTaHOBJEH. B TeXHUYECKOe MOMEIIEHUE TOaeTCs
HApPY>KHBIN BO3yX W TEIUIBI BO3IYX, y/alsieMbIil BBITSHDKHBIMU CHCTEMAaMHU BEHTHIISIIHH.
[IpeaycMOTpeHO U3MEHEHHE COOTHOIICHUS KOJIMYECTBA HAPY)KHOTO BO3/IyXa U BBITSHIKHOTO
TaK, YTOOBI MOJICPKUBATH TEMIIEPATYPy CMECH B OTIPEICIICHHOM JHAa30He €€ N3MCHEHUS
C 1esbi0 o0ecreueHus BbICOKON 3((HEKTUBHOCTH pabOThI TEIJIOBOro Hacoca. B 3ganuu oT-
CYTCTBYET CHUCTEMa ICHTPAM30BAHHOTO MPUTOKA HAPY>KHOTO BO3Ayxa. B mommmBHOM ITO-
TOJIKE YCTAaHABJIMBAIOTCS (DAaHKOMIIBI KAaHAJTBHOTO THIA, KOTOPhIE MOTYT OOCITY>KHBATh OJIHO
WA HECKOJILKO TOMEIICHUH OJHOBpEeMEHHO. DaHKOMIBI paboTarOT Ha CMECH Hapy)KHOTO H
PEIUPKYISAIMOHHOTO BO3AyXa. KommdecTBO Hapy>KHOTO BO3AyXa OIpPEACTCHO KaKk MHHH-
MaJIbHO HeoOxoauMoe. Hapy KHbBIH BO3AyX MOCTYIIACT Yepe3 OTBEPCTHS B HAPY KHBIX CTEHAX
B CMECUTENbHYIO KaMepy dhaHKoiIoB. [y 3anmThl TerIo00MeHHrKa (DaHKoMIa OT 3amep3a-
HUS MPEYyCMOTpPEHA CTeIMalibHAs aBTOMATHKA: 3aKPBIBAETCS KJIallaH Ha HApyKHOM BO3/IyXe
IpU OTKJIFOUYEHUH BEHTUIISITOPA. B OTAENBHBIX palloHax ¢ MSTKUM KIIMMATOM TIPU 3HAYUTEITh-
HBIX 00BEMAaX yAaIsIEMOT0 BO3IyXa TAaKOE MCIIOJIb30BAHNE TETIOBOTO HACOCA MOXKET MO3BO-
JUTHh TIOJIHOCTHIO OTKA3aThCS OT TPAAUIMOHHOW CHUCTEMBI OTOIUICHHS. B Takom ciydae
(daHKOIIBI, pabOTAIOIIFE HA CMECH HAPYKHOTO U PEIUPKYISIIMOHHOTO BO3AyXa, CIEAYeT
Pa3MeCTUTh TTOJI OKHAMH. DTO BO3MOYKHO MPH OTCYTCTBUHU TAKUX HCTOYHUKOB TETIOTHI KaK
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TOL, neHTpanbHas KOoTelabHAas, a TAKXKE MPU OTCYTCTBUU LEHTPAIU30BAHHOTO ra30CHa0Xe-
HUSA U1 UHIMBUAYAJIBHBIX KOTJIOB, C KOTOPBIMU IPU HU3KUX LIEHAX Ha TOIUIMBO IOKA HE
MOTYT KOHKYpPHUPOBAaTh TEIUIOBBIE HACOCKHL. BbIOOp TemoBoro Hacoca B Ka4eCTBE CaMOCTOsI-
TEJIBHOTO UCTOYHHUKA TETIOTHI JUISI OTOIJICHHUSI HE0OXOIMMO MTPOBOJUTH Ha OCHOBE TEXHHUKO-
HKOHOMUYECKOT0 00OCHOBAHUSI.

HoBbie TEXHONOIMH B CTPOUTENILCTBE MO3BOJISIIOT MOJACPHU3UPOBATH KIIIbIC 3/1aHUS B
TUIOBBIX palilOHaX U MPEKPACHBIE CTAPHUHHBIE OCOOHSIKU B IEHTPAIbHOM YacTh ropo1oB. [Ipu
MPOECKTUPOBAHUU MAHCAPAHBIX ITAKEU HAJl CYyIIECTBYIOIIUMHU >KWJILIMU 3TaXKaMH BO3HUKAET
npobJsiema 00ecreyeHrs: HOBBIX MOMEIICHUH TeryioM. MOIIIHOCTh UCTOYHHKA TEIIOCHA0MXe-
HUS CTapOU MOCTPOMKH, KaK IPABUIIO, HEAOCTATOYHA. B 3TOM citydae MpuxOoaAUTCs UCKAThH aB-
TOHOMHBIN HCTOYHUK TEIJIOTHI. AJIbTE€pHATUBOM ra30BbIM KPBIITHBIM KOTEITLHBIM MOXKET CTaTh
YIIuiep, padoTaroui B pexruMe TEIJIOBOro Hacoca. Mcnonb30BaHe HU3KOMOTEHITUATBHBIX
MCTOYHHUKOB TEIUIOTHI, HAIPUMED, TEIJIOTHI BBITSHKHOTO BO3/IyXa CYIIECTBYIOIIECH YacTH 3a-
HUS1, TTO3BOJISIET IPUMEHUTD TEIJIOBBIE HACOCHI ISl OTOIUICHHS B YCIOBUSAX XOJOIHOTO KIIH-
Mara.

[TpuHIIMNIMAbHAS CXeMa TETUIOX0JI0I0CHA0KEHNSI MaHCAPAHBIX dTaXKeH, OT Yuiuiepa
— TEIJIOBOT'0 Hacoca MpecTaBieHa Ha pucyHke 15.3.

JInst OTOIJIEHUS W OXJIAXICHUSA IIOMEIICHHI TMOJI OKHAaMHM YCTaHABIMBAIOTCS
dbaHKoIBI, 0OecCeYnBalOIIKe 3aJaHHYI0 KOM(POPTHYIO TEMIEPATypy B JIEOOOE BpeMs rojia.
TemoTa 1 X001 BBIpadaThIBAETCA B UMILIEPE C BOJSHBIM OXJIAXACHHEM KOHAeHcaTopa (Bo-
JIOBOJISTHOM TETJIOBOM HACOC), YCTAaHABIMBAEMOM B OJTHOM U3 MOACOOHBIX TOMEIICHUH.

[IpueMHUKHN TEMIOBOM HEPTHH, B BUJIE «CYXOiD» TPauPHU, YCTAHABIUBAIOTCS B TEX-
HUYECKUX IMOMEIIEHUSX BEPXHETO MAaHCAPTHOTO 3TaXKa, Ky 1a BEIBOJSITCS IIOTOKU BBITSDKHOTO
BO3/yXa U3 BCEX ATaXEW JoMa U KyJia MoJaeTcs Hapy KHbI BO3yX. B sieTHee Bpemst mpuem-
HUKH TETUIOBOM SHEPTUU OyaAyT OTBOJUTDH TEIJIOTY KOHIACHCAIIUHU, HATPEBask BBITSKHOM BO3-
nyX. IIpy 3TOM BO3HUKHET JOMOJHUTEIBHOE €CTECTBEHHOE IABJICHUE B T'PABUTALIMOHHOM
CUCTEME BBITSKHONM BEHTHJIALIMU CYILECTBYIOIIEH YaCTH 3[JaHUsS, YTO HECKOIBKO YJYYIIUT
TUTHEHUYECKHUE YCIOBUS CTAphIX KBAPTUP, OPraHU30BaHHAsI BEHTWIALIMS KOTOPBIX B JIETHUN
NEepHO/I MPAKTUUYECKU OTCYTCTBYET.

Han cymectByromyum 60-KBap THPHBIM JKUIIBIM IOMOM HAJICTPauBalOTCs J1Ba MaHCAP/-
HBIX 3Taka, BKIIOYAIONINE B C€Os1 BOCEMb HOBBIX KBApTUP, OTOMUTEIbHAS TEIJIOBask MOIII-
HOCTB KOTOPBIX cocTaBisgeT Qx = 92,8 kBrT.

O0beM Bo3yxa, yIaIIeMOro CUCTEMON BBITSKHOM BEHTWISILIMM CYIIECTBYIOILEH YacTu
JI0Ma TIPU HOPMATUBHOM BO3IyX000MeHe u3 KyxHu 90 M>/4 1 u3 canysna 50 M>/4, cocTaBUT
(90+5())-60=8400 m%u. Cucrema eCTECTBEHHON BEHTHJISIMU PACCUMTAHA HA OOecIeYeHUe
HOPMAaTHUBHOTO BO3yX000MEHa IIPH TEMIIEpaType HapyKHOTO Bo3ayxa +5°C, mpu OoJiee HU3-
KHX TEMIIEpaTypax HapyKHOTo BO3/AyXa, KOrja TpedyeTcs MaKCUMaibHask TEIIOBasi MOLTHOCTb
OTOIICHUS!, (PAKTUYECKUN HEOPTaHU30BAHHBIA BO3yXOOOMEH MPEBHIIIAET PacueTHOE 3Ha-
yeHre. OOBbEM BBITSDKHOM BEHTWISIIIMA BOCBMU MAaHCAPAHBIX KBAPTHP, JKUJIOW TUIOMIAIbIO
okomo 90 M? Kakmas, OpPM HOPMATUBHOM OJHOKPATHOM BO3LyXOOOMEHE COCTaBUT
90-2,8:8=2016 M*/4, a 0OIIMIf MEHEMAJIBHBIN PACXOJ yAaIIeMOro Bo3myxa Ly = 10400 m%/u.
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Pucynok 15.3. CrctemMa KOHIUIIMOHUPOBAHUSI BO3yXa C YWLICPOM U (DaHKOMIIaMU MaHCapIbl 3IaHus (IBYXTPYO-
Hasi CUCTEMa, OTOIUICHHE B PSKMME TEIIOBOTO HACOCA)

KonnuectBo Tennotel, KBT, K0OTOpOE HEOOXOAMMO MOJBECTH B UCIAPUTENH TEMIOBOTO
HAcOCa, MOXKET OBITh ONPEEICHO OPUEHTUPOBOYHO U3 YPABHEHUS TEIJIOBOro OaiaHca ar-
perara ¢ y4eToM CpeaHero 3HaueHus: ko duirienta npeodpa3oBaHus:

Qu = Qul4, (15.1)
rie  Qu— KOJIM4YecTBO TEIJIOTHI, IOABOJUMOE B HCIIApUTENIE TEMJIOBOIO Hacoca, KBT,

Qk — KOJIMYECTBO TEIJIOTHI, OTBOAUMOE B KOH/IEHCATOPE TEINIOBOrO Hacoca (OTOMHU-
TeJIbHAsE MOIIHOCTh), KBT

C npyroii CTOpOHBI KOJIMYECTBO TEIJIOTHI, TIOJJBOIMMOE B UCIIAPUTEINb, MOXKET OBITH
OIPEJEIIEHO YEPE3 MACCOBBII PacXoj CMECH Hapy>KHOI'O U YJAJISIEMOIr0 BO3yXa:

Qu = 0,278C(Gu*Gyo) (tertau), (15.2)
r7ie cs — TEIUI0EMKOCTh BO3tyXxa, paBHas 1,005 kJ[x/kr rpaz,
tes,leux — COOTBETCTBEHHO pacyeTHasi TEMIIEPATypa CMECH YAAISIEMOIr0 U HapyKHOI'O BO3-
IyXa, KOHeYHas TeMIieparypa Bo3ayxa Mocje UCIIapuTes,
G.,Gyo — pacxobl BO3AyXa COOTBETCTBEHHO HAPYKHOTO U YAAISIEMOT0, KI/dac.

[Ipu cpeanem nepenaze temiiepaTyp Bo3ayxa B ucrnaputesne 5°C MacCcoBbIi pacxoj
CMECH yAAJIIeMOr0 M Hapy>KHOTO BO3Ayxa cocTaBUT 16376 kr/gac, u3z Hero 3896 kr/ygac
Hapy>KHOTO Bo3ayxa, 12480 kr/yac ynanseMoro.

OO01ast CTOMMOCTh 000PYIOBaHMSI JIsl OTOIICHUS] M KOHJUIIMOHUPOBAHUS BO3yXa
OJIHOM KBapTUPHI 001IEeH IIomanbso 150 M? cocTaBUT 0KO0JI0 9 THIC. JOJIIapoB. Pacxo smek-
TPOSHEPTHUH 33 OTOMUTEIBHBIN TIepro i coctaBut okosio 4000 kB1/4. OTo mpumMepHo B ABa
pasa JelieBie, 4eM NPUILIOCh Obl TUIATUTH 10 CYIIECTBYIOIIMM Tapr(aM 3a IIeHTPaTU30BaH-
HOE TEIUIOCHA0KEHHUE.
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Ilpakmuueckoe 3anamue Nel6

16.1 DxoHOMMS TEMJIOBOM IHEPTrUU W TOIUIMBA MPU KOMOWHHUPOBAHHOUN BBIPAOOTKE
TEIUIa ¥ X0JIOAA

16.1 IxoHOMMUSI TENJIOBOM IHEPTUM U TOIJIMBA NMPU KOMOMHUPOBAHHOI BHIPA0OTKeE
TeIuIa M X0J101a

JUis MHOTHX 3/1aHUIl B TEIJIOE BpeMs rojia OJHOBPEMEHHO HEOOXOIUMO OXJIaKICHHE
BO3/1yXa C MCIIOJIb30BAHUEM MCKYCCTBEHHOI'O XOJIOJIAa U MOAOTPEB BOABI HA HYK/bI TOPSYETO
BOJIOCHA0KEHUs, 0COOCHHO aKTyaJbHO 3TO B TOT MEPHUOJI, KOTJa OCHOBHOW UCTOYHUK TeM-
JIOTHI HA HYX bl TOPSIYETO BOJAOCHAOKEHUSI OTKIIFOYAETCsl Ha NMPOGUIAKTUKY U peMOoHT. Co-
OTHOUIEHHE KOJIMYECTBA TEIJIOThI, OTOMPAaEMOil OT KOHIEHCATOpa YUILIEPA, KOTOPOE 3aBUCUT
OT €ro XOJIOJAUILHONW MOITHOCTH, U PAacX0/ia TEIJIOTHI HA HYKJIbI TOPSYEro BOJIOCHAOKECHHUS
3aBHCUT OT HazHaueHwus 31anust. Camble OOJBIINE HArPy3KU Ha HY Kbl TOPSIYero BOJOCHA0-
KEHUS B )KUIIBIX 3IaHUSIX, TOCTUHHUIIAX, CAHATOPUSX, 0a3aX OTAbIXa, CIIOPTUBHO-0310POBH-
TEIBHBIX KOMIUIEKCax, OacceiiHax, pectopaHax. OOBIYHO B ATUX 3MaHUSX JJIS CO3JAHUS U
nojJiepKaHusl TpeOyeMoro MHUKpPOKIMMATa YCTPauBalOTCS CUCTEMbl KOHIUIIMOHUPOBAHUS
BO3/lyxa. B 3TOM ciyuyae mpeuMymiecTBa CUCTEMbI KOHAUIIMOHUPOBAHUS BO3IyXa «UUILIEP-
(haHKOMJIBD HEOCHOPUMBI 110 CPABHEHMIO C APYTUMHU cucTeMaMu. C 3HEPro3KOHOMUYHOU
TOYKH 3PEHHSI COBMECTHOE MCIIOJIb30BAHKE TEIIOTHI M X0JI0/1a, BEIpa0aThIBAEMOE YUILIEPOM,
NOBBIIAET 3PPEKTUBHOCTh MHKEHEPHBIX CHCTEM 3/aHHSI, YMEHBUIAET CPOK OKYyaeMOCTU
KalUTaJIbHBIX BIOKCHUH.

[Ipu paboTte BoaoOXIaXAAIOUIEH XOIOAMIBHON MAaIMHBI (UUIIIepa) HEOOXOIMMO OT-
BOAMTDH TEIUIOTY KOHJCHCALIMM XJajoareHrta. Jljig 3Toro KoHaeHcarop oxyaxaaroT. Oxia-
KJICHUE KOHJIEHCATOPa MOKET ObITh BO3YIIHBIM C TOMOILBIO OCEBBIX WIIM LIEHTPOOESKHBIX
BEHTUJISITOPOB, @ TaK K€ BOASHBIM. TerinoTa KOHJSHCAIMU MOKET O€3BO3BPATHO BhIOpACHI-
BaTbcsa B aTMOC(hepy, CIIOCOOCTBYS «TETUIOBOMY» 3arpsiI3HEHUIO OKPY KaIOIIEeH Cpe/Ibl, UK
MOJIE3HO MCIOJIB30BATHCSA. YHIIIEPHI ¢ BUHTOBBIMU, CIUPAIBHBIMU U MOJYyT€PMETUYHBIMU
MOPIIHEBBIMU KOMITPECCOPAMU MOTYT BBIITYCKAThCS KaK BApUAHT C MOJHON pereHepamuen
TEMJIOTH B KOXKYXOTPYOHBIX TETUIOOOMEHHHKAX, CIIOCOOHBIX pereHepupoBath 100% Ten-
JIOTHI, BBIACISIIOLIEHCS MPU KOHACHCAIUU, B LEJISIX HarpeBaHUsl BOJIbl; KaK BapHaHT C 4Ya-
CTUYHOMW pereHepaieil TeraoTsl B TpyOUYaThIX TEIIIOOOMEHHHUKAX, CIOCOOHBIX pEereHepH-
poBath He Oosiee 10% TemIoThI, BRIACIAIONMICICS MPU KOHJAEH AU, YUIIepsl UMEIOT JBa
KOHJICHCATOpa — BO3AYIIHBI OCHOBHOM M BOJSIHOM — BCIOMOTATENbHbIA. BapuaHT uc-
MOJIHEHUS YMJUIepa BHIOUPAETCs B 3aBUCMMOCTH OT COOTHOILEHUS HEOOXOUMOM TPOU3BO-
JTUTEBHOCTH 1O XOJIOy YMJUIepa U HAarpy3Ku Ha ropsiuee BojocHabxkenue. Penko ynaercs
MOJIHOCTBHIO KOMIIEHCUPOBATh BCIO HArpy3Ky Ha ropsiuee BOJOCHAOKEHHUE 3a CUET TEIUIOThI
pereHepanuu, 0JHaKO B pe3yJibTaTe MCIOJIb30BAaHUS TEIJIOTH KOHAEHCcAuu (GpeoHa BO3-
MO>KHO 3HAYUTEIHHO YMEHBIIIUTh TOJIOBOE MOTPEOICHNUE TETIIOTHI 3/TAHUEM.

[IpoexkT ucnonb30BaHUS IS TOPSIYETO BOJOCHAOXKEHHS TEIUIOTHI KOHICHCAIUH
(dbpeoHa X0IOUIBHBIX MAITUH pa3paboTaH /s OAHOU U3 TocTUHUIL. [IpoekToM npeaycMoT-
PEHO KPYIJIOrOJMYHOE 00ECIEYEHHE FOCTUHUIIBI TOpsSYEd BOJOM C MCIOJb30BAaHUEM TEM-
JIOTHI KOHJEHCAIIMH JBYX XOJIOJUIBHBIX MAIIIMH JIs TEIUIOrO U MepeXoiHoro nepuoa. Temn-
JIOBasi CETh CIIY>KUT JOMOTHUTEIbHBIM UICTOUHUKOM TEIIOThI, KOTJa TEIUIOTH KOHACHCAIIUU
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HEJ0CTATOYHO JIJISI MOKPBITUS HATPY3KU FOPSYEro BOJOCHAOKEHUS, © OCHOBHBIM MCTOYHHU-
KOM B 3uUMHee BpeMs. [IpenycMOTpeHO aKKyMyJIupOBaHUE TEIUIOTHI JJIsl CTIa)KUBaHUS HE-
PaBHOMEPHOCTH MOTpeOIeHHs U BBIpaOOTKU TeTTOTHL. [Ipu 00111e#t X070 IMITBbHON MOIITHOCTH
qiiepoB 425 kBT nana mudpa SKOHOMHH YCIOBHOTO TOrMBa 60 TOHH B TO/I.

Ha pucynke 16.1 npuBegeHa cxema CUCTEMbI KOHIUIIMOHUPOBAHUS BO3/lyXa C YUJILIE-
poM U (paHKOWIaMU TOCTHHHMIIBI C MCITOJIb30BAaHUEM TETIIOTHI KOHICHCAIINY Ha HYKJIBI TOPSI-
YEero BOJOCHA0KEHUS C OJTHOM XOJOAWIBHOW MAIIIMHOM.

2

=

Cuctema Tenno-
xonoaocHabxeHns
danHkonnos

1- wumnep (1.1- xonpeccop, 1.2 - ucnapurens, 1.3- BomsHOM KoHIeHCaTop, 1.4- BO3MYIIHBIA KOHICHCATOD),
2 — cucTeMa TerIoxXoJoocHa0KeHus1, 3 - HacocHast ctaniyst (3.1- Hacockl, 3.2.- pacIIMpUTENBHBIA 0aK,
3.3- mpenoxpaHUTeNbHBIN KiamaH), 4- TUPKY/ILMOHHBIE HACOCHI KOHTYpa IPEIOLeH BOIbL, 5- paCILIMPUTENbHBIHA Oak,
6- TEII000OMEHHVK, 7- IMPKYIEIHOHHBIC HACOCH KOHTYPa HarpeBaeMoi BOJIBI, 8- PEryIIITOp pacxoa,
9- aKKyMyJIATOpPBI TEIIOTHI

Pucynok 16.1 Cxema cuctemMbl KOHAUIIMOHUPOBAHKS BO3/TyXa C TeHIEpaMu U (haHKOMIaMy
TOCTHHHULIBI C UCTIONb30BAaHUEM TEILIOThI PEreHEPaLK:

OcHoBHOE 000PYIOBaHKE PACIIOIOKEHO B TEIUIOBOM IYHKTE B IMOJBAJIE, & XOJIOIUIIb-
Hasi MallliHa — Ha CHEIUaIbHOM IJIOIAaIKe BO 1BOpeE 3AaHus. [IpUTOK U BBITSHKKA BO3AyXa
PeyCMOTPEHA B KaXK/IbIii HOMEP C MOMOIIbIO MECTHBIX MPUTOYHO-BBITSKHBIX aIllapaToB.
B sxapkoii Bpemsi, KOrjia Harpy3ka Ha 4Wuiep MO XOJOMy MaKCHMallbHas, OH OXJIaKIAeT
BOJYy, MojaBaeMyto K (ankoitiam. OMTHOBpEMEHHO BOJa, OXJIaXkKaaromasi KouaeHcarop 1.3,
TIOJTOTPEBAET BOLY M3 BOJAOIPOBO/IA JIJIsl CACTEMBI TOPSIYETO BOJOCHA0KESHHSI B INTACTHHYATOM
Terjaoo0OMeHHuKe 6. ['opsiuast Boja HaKarMBaeTcs B 0akax akKyMmyJssiTopax 9 mpu oTcyT-
CTBUH BOJI0paz00pa Uiu nojiaercs Ha Bojopaszoop. Hacoc 7 oGecrieunBaeT moCTOSTHHBIN pac-
XOJI BOJIBI B UPKYJISIITUOHHOM KOHTYPE «0aKHU-aKKyMYJIITOPhI — TEIUIOOOMEHHHUK)» HE3aBH-
cuMo OT Bojomnorpedsenus. [lpu HeboapmoM Bogopaz0ope BeChb MOTOK XOJOIHOM BOJIBI
HAIPABJISIETCS Yepe3 TEIUIOOOMEHHHUK, U B 0aKaxX MPOMCXOJUT HAKOTUICHUE TOpsiueid BOJIBI.
[Tpu mukoBOM BOI0pa300pe YacTh MOTOKA XOJIOIHOM BOIbI TOCTYIIAET B HUYKHIOKO YaCTh Tep-
Boro 6aka. [Ipu 3ToM HaKONUBIIAsICS paHee Topsiyasi BO/a BhIABIMBACTCS U3 BEpXHEH yacTu
npaBoro 0Oaka. AKKyMYJSTOp KOMIEHCHpYeT NehuIuT moTpediaeHus TerioTel. Ecnum
Harpy3ka Ha ropsiuee BOJIOCHAOKEHUE OTCYTCTBYET U aKKyMYJISITOP «3apsiKeH», aBTOMaTH-
YECKU BKJIFOYAETCs B pabOTy BO3AYIIHBIN KOHIeHcaTop 1.4.

Ilpakmuueckoe 3anamue Nel7
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17.1 DxoHoMus OTACJIBbHBIX CTaT€H KaIllMTaJlbHbBIX 3aTpaT Ha CUCTEMY oOecreyeHus
MUKPOKJIINMATA 30aHHUA

17.1 DxoHOMUS OTEIbHBIX CTaTEll KANMUTAJILHBIX 32aTPAT HA CUCTEMY O0ecnedeHust
MHUKPOKJIUMATA 31aHUS

B oredecTBeHHOM MPaKTUKE W3-3a 11EJI0T0 Psifia OObEKTUBHBIX U CyObEKTUBHBIX TPUYHUH
CHCTEMbI KOHJUITMOHUPOBAHHUS BO3/yXa C YIIepaMu U (PaHKOMIaMH OOBIYHO BBITIOTHSIOT
(YHKIHIO OXJTKICHHSI BHYTPEHHETO BO3/IyXa MOMEIIEHHUH, a [y TeJiel OTOTUICHUS TTpHMe-
HSIOTCSI TPAIUITUOHHBIC OTOMUTEIBHBIE TPUOOPHI, YCTaHABIUBAaEMbIC 1O OkHaMu. Ecium st
PEKOHCTPYUPYEMBIX 3[aHUI C CYIIECTBYIOIIEH HAJIEKHO (PYHKIIMOHUPYIOIIEH CUCTEMOM OTOTII-
JIEHUS C 3TUM PEHIEHUEM MOKHO COTJIACUTHCA, TO JIJISI BHOBb CTPOSIIIMXCS 3AaHUN U TIPH pe-
KOHCTPYKIIMH 3/1aHU, KOTJia TpeOyeTcsl 3aMeHa CTapoil CUCTEMbI OTOIUICHHUS, 3TO PEIICHUE
IPUBOJIUT K HEOOOCHOBAHHOMY POCTY KallMTalIbHBIX 3aTpaT Ha CUCTEMY OOECIeUECHUS] MUK-
pOKJIMMaTa, a B TOCIEACTBUU U IKCIUTyaTallMOHHBIX 3aTpaT Ha MOJAJEp)KaHHE TpeOyemMoro
MHUKPOKJIMMATA.

Enunas cetb TpyOOIIPOBOIOB ¢ O0IIIEH 3aIIOPHOM U PEryIUPYIOIIEH apMaTypoH, eau-
Hasl CUCTEMa aBTOMATUYECKOr0 PEryJIMPOBaHuUs MAPAMETPOB MUKPOKIIUMATa B IOMEIIEHUN
B PEKUME OTOIUIEHUS U OXJIXKICHHS 1a€T 3aKa3UMKy OIIYTUMYH0 S3KOHOMHIO HHBECTUIIMOH-
HBIX BJIOYKEHUH, YMEHbBIIIAET MPOAOKUTEILHOCTh U CTOUMOCTh MOHTQKHBIX PabOT, CPOKH
CTPOUTENBCTBA, SKOHOMHUT CTPOUTEIBbHYIO IUIOMIAb. B mepexoaHpiil nepuoa B MOMEMIEHUAX
C TPAAULMOHHOM CHCTEMOU OTOIUICHHS IIPU OTCYTCTBUU WHIMBUIYAIbHBIX PETYJSTOPOB Y
OTONUTENLHBIX TPUOOPOB OOBIYHO HAOIIOIAETCS TIEPETPEB, UTO CBSA3aHO CO CPE3KOM TeMIIe-
paTypHoOro rpaduka rnpy HeHTPaTbHOM Ka4YE€CTBEHHOM PETYJIUPOBAHUU B TEIJIOBOM CETH, B
CIy4ae ¢ UHAUBUYAIbHBIM HCTOYHUKOM TEIIOTHl — C HEJOIMYCTUMOCTBIO KOHACHCAIUU BO-
JISTHBIX MTAPOB Ha XBOCTOBBIX MOBEPXHOCTSIX HArpeBa OOBIUHBIX KOTJIOB MPHU YIPOIIEHHOM pPe-
ryaupoBaHuu. B 310 Bpems i nogiepxkaHusi KOM(DOPTHBIX YCIOBHUM B TOMEIIEHUSAX BKIIIO-
4yaeTcsl U paboTaeT cucTeMa KOHAMIIMOHUPOBAHUS BO3/IyXa, B KOTOPON Ha OXJIAKJIEHUE BO3-
JyXa 3aTpayrMBaETCs UCKYCCTBEHHBIN X010/, [lomydaroTcsi IBOMHbBIC SKCILTyaTallMOHHBIE 3a-
TpaThl: IEpEePacXo;] TEIJIOTH Ha OTOIJICHUE U PACcXO0/] X0J10/1a Ha MOjyIepKaHne KOMGOPTHBIX
BHYTPEHHUX YCIIOBUM B [IOMELICHHH.

JInst oTAEIbHOM KaTErOpyuy 3J1aHHM, B YaCTHOCTH KUJIBIX 3[IJaHUI, TOCTUHUII, TPUMEHE-
HUE €IMHOM ISl BCETO 3/1aHUs IEHTPAJILHONU CUCTEMbI KOHIUITMOHUPOBAHMUS BO3TyXa, 00ec-
MICYMBAIOIIEH TI0[ady B MOMEIIEHHSI 00pabOTAaHHOTO HAPYKHOTO BO3/IyXa, HEIEeJIeCO00Pa3HO.
Pa6ora Takoit CKB notpe0yeT moCTOSSHHBIX 3aTpat dJIEKTPUYECKON, TETUIOBOM SHEPTUH, XO-
JI0/1a HE3aBHUCHUMO OT M3MEHSIOIIEHCS HAarpy3KH B MOMELICHUSX, CBI3aHHOW C HEPABHOMED-
HBIM 3aIIOJIHEHUEM JIFOABMU OTAEIBHBIX HOMEPOB WX KBapTHp. [0 HEJTaBHETO BPEMEHH B KU-
JBIX 3/IaHUSIX MPUTOK HAPYKHOTO BO3/lyXa OCYIIECTBIICA HEOPraHM30BAHHBIM MYTEM 3a
cYeT MH(PUIbTpAIUU WIK OTKpbIBaHUS OKOH. C MOSIBIIEHHEM FePMETUYHBIX OKOH CTaJu MPU-
MEHSITHCSA CIEIMATbHBIE MECTHBIC YCTPOMCTBA B OKHAX WJIA B HAPYKHBIX CTEHAX ISl PUTOKA
MOJIOTPETOr0 MJIM XOJIOAHOTO BO3AYyXa B MOMEIICHUS C PEKYNEepalMe TEIIOThl YIaIsieMOro
BO3yXxa WK 6e3 Hee. B 3manusix, o6opyaoBanHsix CKB ¢ unmiepamu u daHkoiiiaMu, ecTbh
BO3MOYKHOCTH 10IaBaTh HAPY>KHBIN BO3/IyX B IOMEIICHHUE B pazMepe MUHUMAIBHO HEOOXOIH-
MOTO BO3/TyXO0OOMEHa JCIIEHTPpATN30BaHHBIM ITyTeM. KoHCcTpyKIius 1ienoro psiia (paHkounaos
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pa3HbIX (HUPM IIpeycMaTPUBAET HEMTOCPEICTBEHHBIN 3a00p HAPY>KHOT'O BO3/IyXa Yepe3 OTBEP-
CTHE B CT€HE, CMEIIIEHHE €T0 C PEIUPKYIISALIMOHHBIM BO3yXOM B CMECUTEIIHLHON KaMepe, (Puitb-
TPAaLMIO, HATPEBAHKE M OXJIAXKICHNE. Y CTAHOBKA TaKMX (PaHKOMIIOB IMO3BOJISIET OTKA3aThCS OT
[EHTPATN30BAaHHOTO IPUTOKA 0OpaOOTaHHOTO HAPY>KHOTO BO3AyXa JJIs OMPEIEIICHHOTO THIIA
3/1aHUM, TAKXKE MPU PEKOHCTPYKIUU CYHIECTBYIOIINX 3IaHUI, KOTJJa HEBO3MOXHO YCTPOUTD
HEHTPaJIbHYIO cucTeMy. TakuM 00pa3oM KanUTAJIbHBIE U SKCILTyaTal[MOHHbIE 3aTPAThl YMEHb-
HIAIOTCS, TAKXKE SKOHOMUTCS CTpOUTEIbHAS TUIOIa1b 3AaHusl. HerocTaTkoM TakMX CUCTEM SIB-
JISIeTCsl HATMYue OOJIBIIIOrO KOJIMYECTBA OTBEPCTHIM C pelieTkamMu Ha (acanax 3/1aHus, HE0O-
XOJIMMOCTh TOYHOT'O BBITIOJIHEHHSI OTBEPCTHSI MO/ PEIICTKY B CTEHE JIsl 3a00pa HaAPYKHOTO
BO3/yXa, OMACHOCTb 3aMEpP3aHUs BOJbI B TEIJIOOOMEHHUKE MPU OTCYTCTBUHU CHEIUATBLHON
3aIIUTHI.

B nomemienusx Oonbiioro oobeMa (TOProBbi€ 3alibl KPYIMHBIX Mara3uHOB, KPHIThIC
CIIOPTUBHBIE COOPYXEHUA U T.[.) BO3MOXKHO NMPUMEHEHUE KAHAIBHBIX BBICOKOHAIIOPHBIX
(daHKOMIOB, B TOM 4YHCIIe C 3a00pOM HApY>KHOTO BO3/yXa, KOTOpble MOTYT pa0oTaTh Ha
HAOOJIBIIYIO CETh BO31YXOBOIOB.

Yare Bcero B kadecTBe asibTepHatuBHOTO BapuanTa CKB ¢ unnepamu u pankoitiamMu
npejiaraloTcs MyiabTHu30HaIbHBIe cucTeMbl THa VRF pasnmuunasix ¢pupm: DAIKIN-VRV,
MITSUBISHI HEAVY- KX, MITSUBISHI ELECTRIC-CYTY MULTY u T.1. PaGoTa Ta-
KHUX CUCTEM OCHOBaHa Ha MPUHIIUIIE HETIOCPEACTBEHHOTO OXJIAXKIEHUSI BHYTPEHHETO BO3/TyXa
MIOMEIIEHUI B UCTTAPUTEISIX NAPOKOMIIPECCHOHHOW XOJIOIMIIbHOM MAIIMHBL. B momeniennsax
yCTaHaBJIMBAIOTCS BHYTPEHHHUE OJOKU C ()PEOHOBHIM TEMIOOOMEHHUKOM U BEHTHIIATOPOM.
BHyTpeHHue 0JI0KM COeIUHSAIOTCA MEKIY COOOM CHUCTEMOW MEIHBIX TPYOOIpPOBOAOB U MO/I-
KITFOUYAIOTCS K OJJHOMY Hapy>KHOMY OJIOKY, B KOTOPOM HaXOUTCSI KOMIIPECCOP U KOHJIEHCATOP
apOKOMITPECCUOHHON XOJIOUIBHONU MaluHbl. KonmuecTBO BHYTPEHHUX OJIOKOB, TOJIKITIO-
YaeMbIX K OJJTHOMY Hapy>KHOMY OJIOKY OTpaHUYEHO, 3aBUCUT OT XOJIOAOIPOU3BOIUTEIHLHOCTH
KaXXJI0r0 BHYTPEHHET0 0JI0Ka, UMEET pa3HOe 3HAYCHHE B 3aBUCUMOCTH OT (PUPMBI POU3BO-
JUTEIS, TI0 MEPEe COBEPIICHCTBOBAHUS TaKUX CHCTEM OHO HEYKIIOHHO pacTeT (110 32 mTyK
y DALKIN). B tpy6omnpoBoaax mupKymupyeT padodee BemecTBo — (GpeoH B ABYX (Ha30BBIX
COCTOSIHUSX: KHUJIKOM U Ta3000pa3HoM. [Togo0HbIe crcTeMbl MOTYT paboTaTh B peKUME OXJIa-
KICHUS, B PEKMME OTOIUIEHUS (TEIIOBOM HACOC IO TeMIEpaTypbl HAPYKHOTO BO3AyXa —
15°C) nns Bcex MOMEIIESHUM, C pereHepalfeil Tera0Thl, KOT/Ia YacTh MTOMEIIEHUN OXJIaX/1a-
eTcsl, ipyras 4acTh otariuBaercs. [1o cBoeMy (QyHKIIMOHATFHOMY Ha3HAYEHHUIO, BOZMOXKHO-
CTSIM CO3/IaHMs U 00ecrieueHrs TpeOyeMOro MUKPOKIIMMATa CUCTEMbI UMEIOT MHOT'O OOIIIETO €
CKB c yninepamu 1 QaHkoisiaMu, 32 HCKJIIOUEHUEM peXUMa OTOIUICHUS MPU HU3KUX TEM-
neparypax Hapy>KHOTO BO3/yXa, BOBMOXXHOCTH JCIICHTPATM30BAHHOTO MPUTOKA HAPYKHOTO
Bozayxa. [IpenmytiectBo cucreM VRF B KOMITAKTHOCTH, B OTCYTCTBUY MOOYAUTENICH ITUPKY-
7SN (HACOCHBIX CTaHIIUM), YTO MOBBIIAET HAJICKHOCTh PAOOTHI CHCTEMbl U YMEHBIIIAET
AKCILTyaTallMOHHBIE 3aTPaThl, B COBEPILIEHHON CUCTEME MUKPOIIPOLIECCOPHOTO YIPABICHUSI.
Ho o nenomy psimy nokasareneii 3tu cuctemsl mpourpsiBatoT CKB ¢ uninepamu u hankoii-
JaM#. DTO U BBIOJHEHHE MPOTUBOMOKAPHBIX TPEOOBAHHM, COOIOCHUE IKOIOTHUECKON
6e3onacHoctr. B cuctemax VRF cymiecTByrOT orpaHudeHus 1Mo MPOTsHKEHHOCTH (PPEOHO-
MPOBOJIOB KaK MO JUIMHE, TaK U MO BHICOTE, MO KOJIMYECTBY BHYTPEHHHUX OJIOKOB, IPUCOEU-
HSIEMBIX K OJTHOMY Hapy>KHOMY. B MHOTO3TaXKHBIX 3[JaHUSX C OOJBIINM KOJIMYECTBOM MTOME-
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IIICHUI [TPUXOJNUTHCS YCTaHABIMBATh HECKOJIBKO CHCTEM, YTO IIPUBOJIUT K BO3PACTAHUIO Ka-
nuTaabHbIX 3aTpar. KanuranbHele 3aTparel Ha cuctembl Tuna VRF 00b4HO BhIIIE, yeM Ha
CKB ¢ unnnepamu 1 daHKoMIaMu Ui ONIPEEICHHOTO 3[aHusl, PUYEM C POCTOM OOIIeH
XOJIOONPOU3BOAUTEIBHOCTH CUCTEMBI KOHIULIMOHUPOBAHUS BO3/1yXa 3/1aHHs pa3HOCTb B 3a-
TpaTax yBEIU4YUBAETCS.

OdeHb BaXXHBIM MPEUMYLIECTBOM CHCTEM KOHIWLIMOHUPOBAHHUS BO3AyXa C YHILIE-
pamMu U (paHKOWJIAMU SIBJSIETCA OTCYTCTBHE OIPAaHUYEHUN MO B3aMMHOMY PaCIIOJIOXKEHUIO
yuiepa U (paHKOMIIOB, KOJIMYECTBY (DAHKOWUIIOB, OOBEIMHEHHBIX B OJIHY CHCTEMY, IPOTSI-
KEHHOCTU TPYOONPOBOAOB, BO3MOKHOCTh HApaLTUBAHUS MOITHOCTH CUCTEMBI, IOATAITHOTO
BBO/IA €€ B IKCILIYaTalHIo.
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Ilpakmuueckoe 3anamue Nel8
18.1 Dxonorudeckue acnekTsl ucnoias3oBanusa CKB ¢ unmiepamu u dhankoitnamu
18.1 Dkonoruveckue acnekTsl ucnojb3oBanus CKB ¢ yniiepamu u pankoiiiamn

[Iporpecc TexHUKHU HEMZOEKHO CBSI3aH C YCHIIEHUEM BPETHOTO BIUSHUS HA OKPYIKako-
iyt cpeny. He uckiroueHue u XoJIoAW/IbHAsA TEXHUKA. BiMsHUE Ha OKPYXAIOILIYHO CpEdy
JIBOSIKOE: INI00aJIbHOE Ha aTMOC(epy U MECTHOE HETIOCPEJCTBEHHO HA YeJIOBEKa.

['mobanbpHOE BIMAHNE Ha OKPYXKAIOUIYIO CPEly CBA3aHO C pa3pylLIEHHMEM O030HOBOTO
CJIOSl U «ITAPHUKOBBIM» 3P(PEKTOM U «TEIUIOBBIMY» 3arpsA3HEHUEM OKPYIKaIOLIEeH cpeibl.

OCHOBHBIMM Pa3pyLIUTEIIMU 030HA SIBISIIOTCSA aTOMBI XJI0pa U Opoma, OTJAEIUBIIH-
ecsl MoJ IEUCTBUEM COJIHEYHOUN paaualiii OT MOJIEKYJ CUHTE3UPOBAHHBIX YEJIOBEKOM XHU-
MUYECKUX BELIECTB, OTHOCSIIMXCS K KJIACCY TaJIOTEHU3NPOBAHHBIX YII1eBo0poa0B. K unciy
OCHOBHBIX 030HOPA3PYIIAIOIIMX BEIIECTB OTHOCATCS XJI0ppTOpyriepoas! (XPY — poccuii-
ckoe obo3Hauenue, CFC — MexayHapoiHoe 0003HaUEHUE), UCIIOB3YEMbIE B TEUEHUE MHO-
I'UX JIET B KaYeCTBE XJIaJI0ar€HTOB B XOJIOJWIBHOM TEXHUKE Oarogaps yJadHOMY coYeTa-
HUIO UX CBOMCTB: 3(PEKTUBHOCTH, MPOU3BOAUTEIILHOCTH U PAOOUYUX XapaKTEPUCTUK. JTa
npo0yieMa UMeeT II100aIbHBIN XapaKTep, U IOATOMY €€ PEIlIeHUE SBIISETCS III00aTbHBIM: ObLI
MIPUHAT NEPBbIA MEXIyHApOAHBIM TOTOBOP MO 3alATE OKPYKAIOIIEH Cpelbl, Ha3BAHHBIN
MoHpeallbCKuM MPOTOKOJIOM, 3alpPETUBIINM MPOU3BOACTBO ITHUX BEUIECTB BO BCEM MHDE.
Otot goroop ObuT moanucad B 1987r., a 3anper Ha XDV B OOIBIIMHCTBE MPOMBIILICHHO
Pa3BUTHIX CTpaH BCTynwi B cuity 1 stHBapst 1996 r., B EBpone Ha rop panbie. J[isi 3aMeHbI
XOY(R11) pa3paboTanbl albTEPHATUBHBIE XJA0AreHTHI: THIPOXIOPHTOPYTICPOIBI
(I'XDY) u runpodropyriaepoast (['DY). B otnuune ot XOV, DY He conepkar xjopa, a mno-
TOMy 00JaIat0T HYJIEBBIM MOTEHIMAIOM paspyiieHus o3oHoBoro cios (IIPOC). I'XDY,
paBja, COAEPIKAT XJIOP, HO MPUCYTCTBUE OJTHOTO WJIM HECKOJIBKMX aTOMOB BOJOPOJIa B MO-
nekynax ['XDY npuBogut k ux 0osiee ObBICTPOMY PACILEIJICHUIO B HUKHUX CIOSAX aTMO-
cdepsbl, B pe3ysibTaTe Yero O30HOBOIO CJIOSI JIOCTUTA€T MEHbIEE KOJIMYECTBO XJIOpa, UX
ITPOC mpumepHo Ha 95% Hike, yueM y XDV, AnbTepHaTUBHBIC XJ1a10ar€HThI 001a/1at0T IIPH-
MEPHO TEMHU K€ IKCIUTyaTallMOHHBIMU XapakTepucTukamu, yto u XDV, ogHako ux Bo3aei-
CTBHE Ha OKPY’KaIOILYIO CPEAY 3HAUUTEIbHO CHUKEHO.

W3MeHeHus KIuMMara, KOTOpble HEPEKO Ha3bIBAIOT INI00ATIBbHBIM NOTEIUIEHUEM, aHa-
JIOTUYHBI UCTOIIEHUIO 030HOBOTO CJIOsI B cTpaTtocepe TeM, YTO OHM BBI3BIBAIOTCS PACTY-
MU KOHIICHTPAIUSIMU ra30B B aTMocdepe, a TaKKe TEM, YTO OHH HOCST IrI00aNbHbIN Xa-
pakTep, a He OrPaHUYMBAIOTCS PAiOHOM BBIOpOCa 3arps3HSIOMMX BelecTB. COeqUHEHHUEM,
BBI3BIBAIOIIMM HAHOOIBIIHHA 3PPEeKT r100aIbHOr0 MOTEIICHHS, SBISIETCS TUOKCUA YTJie-
poxa (C02), BeIOpackiBaeMbIii B aTMOC(hepy BCeMH arperaTraMu, B KOTOPBIX CKHIAeTCs TOTI-
JMBO, B TOM YHUCIE 3IEKTPOCTaHIMSIMU. DTOPUPOBAHHBIE XJIAJ0Ar€HThl TAKXKE SIBISIFOTCS
Ype3BbIYATHO aKTUBHBIMU TJI00ATBHBIMU YTEIUIMTENSAMH; OJHAKO 00bEM HUX BBIOPOCOB He-
0O0JIBIION 1O CPAaBHEHUIO C OCHOBHBIMU yTeruuTesiMu — CO2, METAaHOM M 3aKHChIO a30Ta.
[TpoGieMy n3MeHeHus KiIMMaTa HEBO3MOKHO PEILUTh, HAJIOKUB 3aIIPET Ha MPOU3BOJICTBO Be-
IIECTB, BBI3BIBAIONINX INI00AIbHOE MOTEIJIeHHE (aHaJIOrM4HO MOHpeaabCKOMY MPOTOKOIY),
MOCKOJIbKY TAaKOW 3alpeT MpocTO HeocymecTBUM. OCHOBHBIE XOJIOAUIIBHBIE CUCTEMBI CITO-
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COOCTBYIOT U3MEHEHUIO KJIMMarta JABYMs MyTSMHU: BHIOPOCOM XJIaJ0areHToB ( U3 yucia rio-
OaNbHBIX yTETUIUTENEH); KOCBEHHBIM BbIOpocoM CO2, BhIpabaThIBa€MbIM U MOTMAJAOIINM B aT-
Mocepy B pe3ysbTare MOTpedIeHUs YHEPTHUH XOJIOAMIBHON CUCTeMOH ( 11 O4eHb MHOTHX
CUCTEM MpeoOIaTaloIIUM SBISETCS UMEHHO 3TOT 3(¢dekT). Bo3eiicTBue Ha cTeneHp TIo-
0aIbHOTO MOTEIUICHUS MPEIOKEHO yuuThIBaTh okaszateaem TEWI (Total Equivalent Global
Warming Impact) — moJiHbIii SKBHBaJICHT NIO0AIBHOTO MOTeIIeHus. [Toka3arenb yauThiBaeT
HE TOJIBKO TPSMOM BKJIAJ XJIaI0areHTa, 3aBUCSIINN OT BETMYMHBI YTEUKH, HO M KOCBEHHBIH
BKJIQJI, ONIpEeIIieMbIi SHEPronoTpeOIeHNEM XOIOIMIbHOM cucteMsl. [locnenuss MeTouka
TEWI| — ananusa npeayiaraet ydyuThIBaTh TakKe JOMOJIHUTENbHbIE YHEPreTUYECKUe 3a-
TpaThl Ha cO3/1aHue 000PYI0BaHUS U o0ecrieueHre Mep 0€30IIaCHOCTH, B HEH UCITIOIb3YIOTCS
oTHOcHTeNbHbIE Mokazarenu. C yuetom metoguku [EWI-ananu3a Obuta BbIMOJIHEHA HKO-
JIOTO-PHEpreTHYecKas OIICHKa 11eJeco00pa3HOCTH MPUMEHEHHUS Haubosee MepCreKTUBHBIX
aJIbTEPHATUBHBIX XJIaJ0areHToB, mpemiokeHHsix Gupmamu Du Pont, ICIl, Chemical, Alied
Signal. Hauboutee nepcnektuBHbIM (110 K03dduituenty TEWI) npereHaeHTOM Ha poiib aib-
TepHATUBBI R22 B BRIMTyCKaeMOM XOJIOAUILHOM 000pyA0BaHUU claeayeT cuntath R407.

B ob6nacty KOHAWITMOHUPOBAHUS BO3yXa B TCUCHHE HECKOJBKUX JCCATHICTUN BHE
KoHKypeH1un 06Ut R22 (I'X®DYVY), 1o cux mop oH NpUMEHSIETCS ITOYTH BCEMU U3TOTOBUTEIISIMH,
MIOCKOJIBKY B OOJIBIIIMHCTBE CTPAH €ro MCIOIh30BAHNE B HOBBIX YCTAHOBKAX MOKA Pa3perieHo
(mo 2020 u naxe 2040 rogax /Ui cTpaH, oroBOpeHHbIX B CTathbe MOHpPEabCKOro mpoTo-
KoJia). MHOTHE U3rOTOBUTENH, BKIIIOUAsi HECKOJIBKUX BEAYIINX, YKE MPEIaratoT psijl Yuilie-
poB, paboTtaromux Ha R407C.

AnbrepHatuBHbIi xnanoarenT R407C npencrasiser coboit Tpoiinyto cmech [ DY-32,
[®V-125 u I'dV-134a (23% - TDY-32, 25% - T'DVY-125 u 52% - I'dVY-134a). [1o cBoeii pe-
HEenType oHa cayKuT 3ameHon I XDY-22 B cucreMax KOHIUIIMOHUPOBAHMS BO3lyXa pY aHa-
noruuHoM aasiieHnH. Ocobennoctbio R407C sBisieTcst TO, YTO OH SIBJISIETCSI CMECHIO XJIa10-
areHTOB U UCTIAPSIETCs B HEKOTOPOM TeMIIepaTypHOM JHara3oHe, a He PU MOCTOSTHHOU TeM-
nepatype (Kak IpOUCXOIUT C IPYTUMHU XJIaJ0areHTaMu, He SBJISIFOIIMMUCS CMECHIO). DTO SIB-
JICHHUE Ha3bIBA€TCA TeMIepaTypHoil TekydecThio: R407C ucmapsieTcsi B TeMIepaTypHOM Jina-
na3zone 4,4°C, Hanpumep, ucnapeHue HaumHaetcs npu temreparype 3°C, a 3akaHYMBaeTCs
npu temrieparype Boiiie 7°C. SIBieHue TemrnepaTypHOW TEKy4eCTH MpU HEKOTOPOM YCOBEp-
IIEHCTBOBAHUHM KOHCTPYKIIMH XOJIOAUIBLHOTO arperaTa MOXeT ObITh UCTIOIB30BAHO VISl CHU-
KEHHUS €r0 SHEPronoTpeOaeHrs. Y COBEpIICHCTBOBAHNE CBS3aHO C MPUMEHEHNEM MTPOTUBO-
TOYHOTO WUCIIAPUTEIS, TCHEPUPYIOIIEro HACKIIIICHHBIN Tap ¢ TEMIIEpaTypOr BBITIIE KOHCYHON
TEMIIepaTypbl OXJIKIAEMOHN BOJIBI, M PET€HEPATUBHOTO TETNIOOOMEHHUKA, B KOTOPOM JKUKUH
XJIaJI0ATeHT MEePeOXJIAKIACTCsl, OTAaBask TEIUIOTY Ta3000pa3HOMY XJIaJ0areHTY Ha IyTH OT UC-
napuTess K komnpeccopy. bosee BrIcOokast TemriepaTypa Ha BXOJIE B KOMITPECCOP YMEHBIIIaeT
paboTy cxKaThsi KOMIIpECCOpa U CHIDKAST SHEPronoTpediieHre, COKpaIias SKCITyaTaluoH-
HBIE€ PACXOIBI.

Taxum ob6pazom, mpumenenne R407C nossimaeT 3 PEeKTUBHOCTH pabOTHI XOJIOUITh-
HOW MaIluHbI (YMJUIepa) U YMEHBIIIAET BO3/ICHCTBUE HA OKPYIKAIOIIYIO CPEY, UTO CBSI3aHO C
COKpaIIeHNEeM TOTPEOJICHUSI IEKTPOIHEPTUH, MPOU3BOIUMON SIECKTPOCTAHIIUSIMH, KOTO-
pbie pabOTaOT Ha MCKOMAEMOM TOIUIMBE U SIBIISIFOTCS OCHOBHBIM HMCTOYHHKOM BBEIOPOCOB

CO0..
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«TeruioBoe» 1 o0111EE 3arps3HEHNE OKPY KAIOLLEH Cpeibl MOKHO CHU3UTD, IIOJIE3HO HUC-
HOJIb3Ysl TEIUIOTY KOHIEHCAIMK (PpeoHa B YMILIEpE JIUIsl HArPEBAaHUS BOJbI B TEILIbIN IEPHO]
rojia, UCOJb3ys YWIIEP B PEKUME TEILIOBOIO HAcOCa JUIsl OTOIUICHUS 3aHUI B IEPEXOAHBIN
HEePUOJ U TPU OCOOBIX YCIOBUSX KCILTyaTalld B XOJIOAHBIA MEPHOJ, MPU 3TOM HE TOJIBKO
SKOHOMUTCS TOIUIMBO, HO M YMEHBILIAETCSI CYMMapHOE BPEIHOE BO3JEHCTBUE HA OKPYKAFO-
1yro cpeny. TeraoBbie HacoChl 00JIEE «UUCTHIE» B SKOJIOTMYECKOM IUIAHE, YEM CaMble COBpE-
MEHHBIE BBICOKO3(D(PEKTUBHBIE Ia30BbIE KOTJIbI, TAK KaK TEIJIOBOM HACOC CO CPEIHUM 3HaYe-
HueM kordduimenta npeodpazoBanus 3,0 1o CpaBHEHUIO C KOTJIOM, UMEIOIINUM KO3 huiiu-
€HT I0JI0BOM MPOU3BOAUTENBHOCTH Ha ypoBHE 90% (ypoBEHb Upe3BhIYAITHO BHICOKUI U TPYI-
HOJIOCTHKUMBII ), BBIOpacbiBaeT B atMmocdepy CO02 Ha 40% meHbliie, ueM KOTeJl TOH e MO~
HOCTH 3a TOT K€ NepUo/ BpeMeHH(IIpH cropaHuu raza odpasyercs 22| r va | kBt yac npous-
BE/ICHHOMN TEIJIOTHI, IIPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH, 3aTpauBaeMoil Ha paboTy Tel-
JIOBOTO Hacoca, - 460 r Ha 1 kBT yac aineKkTpo’Heprumn).

MectHoe HeratuBHOe BiusiHue CKB ¢ cucteMoll 0X1ax/IeHUs! Ha YesIOBEKa MOYKET ObITh
CBSI3aHO C aBapUNHBIMU CUTYalMsIMU, BOSHUKAIOIIMMU NpHU padote cucteMbl. Peub naer o0
yTeUKax XJIaJ0areHTa HEeIOCPEICTBEHHO B IOMEIECHUE, /1€ YCTAaHOBJIEH KOHIMLMOHEP, BO3-
MOYHBIX TIpU padoTe crumT cucteM, cucteM VRF. OnacHOCTh BOZHHMKAET MpH TIOXkKape, TaK Kak
XJIQJI0areHThl Pa3NararoTcsl MOoJ JEUCTBHEM BBICOKHX TEMIIEPATYp, Pa3BUBAEMBIX IIIAMEHEM,
100 MPH UCTIONIL30BAHMY JIEKTPUUYECKUX Harpesarenei. [Ipu pa3nokeHur MOryT BBLAEISTHCS
TOKCUYHBIE U Pa3Ipa)Karolliue COCIUHEHNs], B YACTHOCTHU, XJIOPUCTBIM BOJIOPOI U (PTOPUCTHIN
Bos1opoJ1. Camu 10 ce0e XJ1a10areHThl HE OTHEONACHBI U HE B3PBIBOOIIACHBI, OJJHAKO MHOTHE
xsagoareHTsl ' XDV u 'Y moryT crath roproYrMH MIPYU CMEIIEHUU UX ¢ OOIBIIMM KOJIUYe-
CTBOM BO3/IyXa IPU JaBJICHUH, NipeBbilatomneM armocepHoe. B ciryuae CKB ¢ unnnepamu u
(3HKOMIIaMH KOHTYp LIMPKYJISALMU (PpeoHa BBIHECEH 3a MpPEAesbl MOMEIIEHUH, TJIe HaXOIATCs
JTFOJTU, & KOHTYP LUPKYJSLUU XJ1aJ0HOCUTES 3alI0JIHEH O€3BPEIHBIM 1 O€30MIaCHBIM /ISl 4EIO0-
BEKa BEIIECTBOM — BOJIOM MJIM pacCTBOPOM MPONMICHIJIMKOJIS, UCTIOIb30BaHUE KOTOPOTrO 00sI-
3aTeNIbHO JIISl «UUCTBIX» MPOU3BOACTB: (hapMaleBTUIECKUX (aOpUK, IUILEBBIX TPOU3BOJICTB,
MIOMENIEHUH 3IPaBOOXPAHEHUSI.

Ha pucynke 18.1 npencrasnen npumep npumeHerust CKB ¢ yniepom u gankoitnamu
KaHAJIbHOTO TUIIA HA CKJIa/laX KOHAUTEPCKUX (abpHK, rae TpeOyeTcs: OXJIaXIeHHE TOTOBOTO
OpOAYKTa U MOJJIEpKaHUE TEMIIEpaTypbl XpaHEHUs Ha 3aJaHHOM YPOBHE U OTCYTCTBYET
HEOOXOJMMOCTh B OPTaHU30BAHHOM MIPUTOKE HAPYKHOTO BO3TyXa.

OaHUM U3 PUMEPOB CHUKEHUSI BPEAHOTO BO3ACHCTBHS HA OKPYXKAIOUIYIO CPENy SIB-
JISIETCS UCMIOJIb30BAHUE YMILIEPA B PEKUME TEIJIOBOTI0 HAcOCa JUIs CYIIKH Pa3InYHbIX TEXHO-
JIOTUYECKHUX MPOJIyKTOB: JPEBECUHbI, 0COOCHHO MUILEBBIX MPOIYKTOB: pUCa, 3€pHA, KOJ0ac
U T.4. TpaauioHHble CYIIMIKH, UCTIONB3YIOIIUE [Tl TOJIOTPeBa BO3/yXa TEIUIOTY CKUTaHUS
TOILJIMBA, 3arps3HSIOT OKPYXKAIOIIYI0 Cpely MNpPOAYKTaMd CropaHHsl TOIUIMBA, SHEPros3a-
TpPaTHBI, IPOLIECC CYLIKH B HUX TPYAHO yNpPaBIIsieMbIi, HE BCET 1A BbIIEPKUBACTCS HEOOXOM-
MBI TEMIIEPATYPHBII PEKUM, YTO IPUBOAMUT K HU3KOMY KauyeCTBY MPOAYKIUH.
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KaHanbHbIn KaHanbHbI
dh3aHKONN haHKOMN

Yunnep ¢ BO3AYLUHLIM
oXnaxneHnem KoHpeHcaTopa
1 OCeBbIM BEHTUNATOPOM

/

HacocHas
CTaHuus

Pucynok 18.1 Oxnaxenue Bo3ayxa B IOMEIICHHH CKJIajia TOTOBOM MPOIYKIIMK Ha KOHAUTEPCKOH (hadbprku

Ha pucynke 18.2 mpencraBineHa cxeMa HMCMOJIB30BAaHMS YHIUIEpA C LEHTPOOCKHBIM
BEHTUWJISITOPOM, paOOTAIOIIETO B PEKMUME TETJIOBOIO HACOCA, [Tl CYIIKH PUCOBOM KPYIIBL.
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1— xommpeccop; 2 — KOHIEHCaTop; 3 — UCIIApHUTENh; 4 — IPOCCETUPYIOIIee YCTPOHCTRO;

A

5 — neHTpoOeXHBII BEHTIIIATOP OXJIAXICHHUS KOHeHcaTopa, 6 — Kamepa CyIIIKH;
7 — oxuylaguTens; 8 — Hacoc; 9 — QUIBTp

Pucynok 18.2 Cxema HCTIOB30BaHMsI YMILIEPA C BO3TYIITHBIM OXJIK/ICHHEM KOH/ICHCATOpa
Y [IEHTPOOEKHBIM BEHTUIIITOPOM IS CYIIIKH PUCOBOM KPYTIBL:

J1J1s TosTydeHust puCcOBOM KPYITBI BHICIIIETO COPTA OOJIBIIIOE 3HAYEHUE UMEET TEXHOJIO-
T'Hsl TOCIeyOopoUHOil 00paboTKH puca-3epHa. PHCOBYIO Kpymy HEOOXOAMMO TOJICYIINBAThH
10 15% BnaxkHOCTH U oxJ1axaath 10 Temieparypsl 20°C mpu ucxoIHbIX napamerpax: 16,5%
BiakHocTH M Temrieparypa 30-35°C. TemnonacocHass yCTaHOBKA IMO3BOJISIET MOJITOTOBUTH
BO3/yX, MI0JIaBa€Mblii B CYIIMJIBHYIO KaMepy: OCYIIUTh, IOHU3UB BJIArOCOJIEpKaHUE, B TO-
BEPXHOCTHOM BO3[yXOOXJIAJUTEINE, CHA0XKAEMOM XOJIOIHOM BOJIOM OT 4Mjuiepa, U HarpeTh B
KOH/IeHcaTope uniuiepa. [IpeacTaBieHHblil mpuHIMI padoThl TEMJIOBOIO HAacoca AJis OCylIe-
HUS BO3/1yXa C MOCJIEIYIOIIMM €ro MOJOTPEBOM MOKET ObITh PEAIM30BAH C HUCIIOJIb30BAHUEM
YUJUIEPOB ISl CAMBIX Pa3HBIX MPOIIECCOB HU3KOTEMIIEPATyPHOU CYIIIKU B Pa3JIMYHBIX OTpac-
JISTX TIPOMBIIIIJIEHHOCTH.

MeTon OCylIKM C HCIIOJIb30BAaHUEM TEIUIOBOTO HACOCA XOPOUIO 3apEKOMEH0Bal
ce0st TPy OCYIIICHUH BO3/TyXa B MTOMEIIEHUSX C OOIBIITMMU BIAroBbIICICHUSIMU: OacceiHax,
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MOMEUIEHUAX BOJIOIPOBOJAHBIX CTAHIIMHI JUIsl IPENOTBPAIEHUS KOHAEHCAIIMK BJIaru Ha I0-
BEPXHOCTAX TPyOOIPOBOIOB, AJI OCYLIECHHUS BO3AyXa B MOABAIBHBIX U CKIIAJCKUX ITOMEIIIe-
HusAX. M3BecTHA peanu3alus 3TOro MPUHLIHUIA C TOMOIIBIO MaJIbIX KOMIIAKTHBIX arperaToB
JUTsI HEOOJIBIIIUX TIOMEIIEHUH, a JJIs1 OOJBIINX TTOMEIIEHUN CO 3HAYUTEIIbHBIMU BJIaroBbIe-
JICHUSIMU TSI pELISHUS ATON e 3a7]a9d MOXKET ObITh MCIOJIh30BaH YHIUIEP, pa0OTAIOIINN B
pEeXHME TEIJIOBOr0 Hacoca.

Ha puc. 18.3 npencraBiena cxema HCIOIb30BAHUS YMIIEPA C BOJISTHBIM OXJIAXKICHUEM
KOH/JIEHCATOPa WJIA YUJIJIEpa C BO3TYIIHBIM OXJIAKIEHUEM U OCEBBIM BEHTUJIITOPOM M JIOTIOJ-
HUTEIBHBIM BOASHBIM KOXYXOTPYOHBIM KOHJIEHCATOPOM JIJIs1 OCYIIIKH BO3/1yXa B IOMEIIIEHUU
I1aBaTeNbHOro OacceiiHa YacTh TEMIOTHl KOHJIEHCAUU (PpeoHa MOXKET OBbITh MCHOJB30-
BaHa JIJIsl HarpeBaHus BOJIbI B Oacceiine. [I[puMeHeHune ocyku NpuTOYHOro BO3yXa B KOM-
OMHAIINK C pereHepalyen CKpbITON TEIUIOTHl KOHICHCAIIMH BJIard B yJaliieMoM 13 OacceitHa
BO3/yX€ IMO3BOJISIET 3HAUYUTEIHHO YMEHBIIUTh BO3yXOOOMEH B MOMEIEHUU OacceliHa, a
TaK)K€ PacXo/Ibl TEIIOTHI HA €r0 HarpeBaHUE B 3UMHEE BPEMsI, TEM CAMbIM CHU3UTh 3HEPIO-
norpebiieHne, COIKOHOMHUTH TOIUTMBO, YMEHBIIUTh BPEIHOE BIUSHUE HA OKPYKAIOIIYIO

cpeny.

BOOAHON
TENNOOBMEHHUK
Ans Noaorpesa soAk!

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

1 KoHAeHcaTopa r
KOHAMLMOHED rMaPOMOaynb

Purcynok 18.3 Cxema HCTIONB30BaHUS YIILIEpa C BOJSTHBIM OXJIXKICHAEM KOHJICHCATOPA JUTST OCYIIIKH BO3IyXa
B TIOMEIIICHHH TUIABaTeIILHOTO OacceiiHa
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