LlEHTpaﬂbele KOHAOWUWNOHEPbI

OBJIACTb NPUMEHEHUA

LleHTpanbHble KOHAMUMOHEPDI - 9TO KOMMNNEKCHOE BEHTUNALMOHHOE peLIeHNEe, MO3BONSIOWEe
c034aTb KOMNAKTHYH, MONHOCTbIO YKOMMIEKTOBAHHYIO CUCTEMY BEHTUNSLNN.

OCHOBHbIM MPENMYLLECTBOM CUCTEMbI SBNIIETCS €€ MOAY NbHOCTb. Moy nbHble
Bo3aybpabaTbiBatowme arperatbl COCTOST U3 PYHKLMOHAbHBIX CEKLINIA, KOTOPbIE MOXHO
COenVHATb B NOObIX KOMBUHaUMSX No TpeboBaHMIO 3aKka3zymka Ha 06 bEKTbl pa3nnNyHowA
CTeneHun CNoXHocTu. bnaronaps Mooy nbHOCTM CUCTEMbBI MOXHO BbliOpaTh ONTUManbHy0
KOHGoMrypauuo Bos3ayxoobpabartbiBarowero arperata B COOTBETCTBUN C KOHKPETHBIMY
YCNoBUSIMK 3KCMnyaTaLumun.

Ncnonb3oBaHne TONbKO BLICOKOKAYECTBEHHbIX KOMMOHEHTOB BEYILNX MAPOBbIX
NPON3BOANTENEN rapaHTMPYIOT HAAEXHOCTb BCE yCTAHOBKM, a aBToOMaTUKa U
NCMNONb30BaHME Y3/0B 1 arperatoB C HU3KUM 3HEPronoTpebneHnemM NO3BONAOT 3HAYNTENBHO
CHU3NTb 3aTpatbl HA sHepronoTpebneHne

TUNOPA3MEPBLI. TEXHUYECKUE XAPAKTEPUCTUKHA

LleHTpanbHble KOHOULMOHEPDLI NpeacTaBeHbl 8 TUNopas3Mepamm ¢ pacxonom so3ayxa ot 2000
10 35000 M3/4. MNMpNTOYHO-BBITSXHbBIE YCTAHOBKW N3roTaBNNBAIOTCS B JIEBOM M NPaBOM
ncrnonHeHnn. CTopoHa 06cnyxuBaHns 0603Ha4aeTCs B 3aBMCUMOCTI OT €€ pacnonoXeHUs no
OTHOLLEHMIO K HanpasneHno noToka Bo3ayxa. OHa onpegenseT NonoXeHne CoeanHUTENbHbIX
naTpybkoB Tennoo0bOMEHHNKOB 1 OTBOAA KOHAEHcaTa.

PABOYUED OUAMNO30HI PACXO0AIBO3AY XA

i

OMUCAHUE KOHCTPYKLUUUN BNTOKOB KOHOWUUOHEPA
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Kapkac Bo3ayxoobpabaTbiBarowero arperata CoctTouT U3 antoMUHUEBbIX Mpogonnei
COEOVHEHHbIX aNtOMUHNEBBLIMI YrONIKaMn Ha MOHTaXHOI pame U3 cTanbHOro npokaTa,
obecneynBaloLero NPO4YHOCTb M YCTOMUYMBOCTb KOHCTPYKUUW. ['epMeTUYHbI KOpnyc C
LOMONHUTENbHBIM YNAIOTHUTENEM COCTOMT U3 COOPHBIX NaHenel n3 antoMoLMHKa C
NCroNb30BaHNeM MaTepranos, obecneynBaloLnx TePMUYECKYHO 1 aKyCTUYECKYIO U30NALNIO.

CEKUUAD BO3OYLUIHOIOUKNTAIMNMAHA

BosaoyxoHenpoHMuaeMocTb BO3AYLWHbIX KnanaHoB Bo3ayxoobpabaTbiBarowmx arperatos
cootBeTcTByeT knaccy 3 no EN 1751. KnanaHbl COCTOAT 13 BpallaoWwmxcs B
NPOTMBOMOJIOXHbIE CTOPOHbI aNIOMUHNEBBLIX CTBOPOK C XOPOLWMUMN a3p0anHAMUYECKUMUN
xapaktepuctukamu. Mex gy cTBopkamm 1 KOpPrycom kKnanaHa npenycMoTpeHO pe3rvHOBOe
yrnnoTHeHue, npenoTepallatollee noncoc sosayxa. [lna akennyarauum npyu HASKUX
Temrneparypax BO3MOXHO yTernneHne cTBopok. [NnasHasa perynmposka notoka so3gyxa
obecneunBaeTcs WeCcTepeH4YaTbiM NPUBOAOM, BbIMOHEHHBIM N3 BbICOKOMPOYHOMO
TEPMOCTOWKOro nnactuka. Perynnposka 3acnoHKu OCyWeCcTBASETCS C NOMOLbIO
anekTponpueoga BELIMO ¢ npy>XnHHbIM BO3BPaTOM ANS rapaHTUPOBaHHOIO 3aKpblTUA
namenen npu aBapuinHoOM OTK/IIOYEHUM 3NEKTPOIHEPTUN.

MHCNEKUWOHHASAI CEKLU A

NHcnekumoHHas cekumusi npeacTaenseTt coboi Kopnyc ¢ MHCNEKUMOHHOW ABepblo. Takas
CeKUMs ycTaHaBNMBaeTCs MeX Ay KOMMOHEeHTamu, TpebyowmMm ocMoTpa 1 06CnyXmBaHms.
JaHHas cekumnsi TakXe UCMob3yeTCs B Clyyasx, Korna B KakoM Nmbo KOMMOHEHTE
BO3.yxo06pabaTbiBaloWero arperata Heo6xo4MMO NPOBOAUTL PEryNSPHbIE N3MEPEHNSI.
Cekums MoxeT BbITb OCHaLLeHa NHCMEKLNOHHBIM OKHOM U BHYTPEHHWM OCBELLEHUEM, YTO
nenaeT ocMoTp 6onee yno6HbIM.

NMYCTASAI CEKLUSA

[aHHas cekumsi noMelaeTca Mexay cekumsmm Bo3ayxoobpabaTbiBatowero arperarta u
ncrnonb3yeTcs AN pasMelleHns OaTYnKoB, HanpuMep, TemnepaTtypbl U ANs yCTaHOBKY B
nanbHenwem BMECTO Hee Apyrol cekummn Bo3nyxoobpabatbiBatolwero arperara.

CEKUUNA PUNTBbTPALIUN
Bbicokasi cTeneHb O4MCTKM NPUTOYHOrO BO3ayXa AOCTUraeTcs 3a CHET NPUMEHEHUS

BCTPOEHHbIX (PUNBbTPOB rpybori U TOHKOW 04NCTKU. Micnonb3ytoTcs ounbTpbl KACETHOMO U
KapMaHHOro TUMoB Ha MeTannMyeckomn pame. KacCceTHbln (oUIbTP 3TO KOMNAKTHBIA OUNbTP
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rpyboii o4ncTKM

knacca G4 no EN 779, xapakTepusyowniics Manoi rnybuHoi BCTpanBaHms, YT0 NO3BONSET
paunoHanbHO NCNOMb30BaTb BHYTPEHHEE NPOCTPAHCTBO ycTaHoBKKU. Cknagyaras
KOHCTPyKLMSA 0becrneynmBaeT OTHOCMTENbHO 60NbLyio NAowanb UbTPYIOWER NOBEPXHOCTH.
dunbTp UMEET Manoe aspoaMHaAMNYecKoe CONPOTUBIIEHNE U ANNTENbHbIA CPOK CNyX6bl.
dunbTp rpyboi 04NCTKM NO3BONSET YBENNYNTL CPOK 3KCMIyaTaumMm OCHOBHOro onnbTpa.
KapmaHHbiin donnbTp cneumnanbHas popma ounbTpa, CUNTOro B BUAE KapMaHOB,
obecneunBaloWmin Ype3BblYaNHO B60NbLWYIO NNowWaab PubTPALMN K UCKTOYNTENBHO BbICOKYIO
NbINEEMKOCTb. PUNbTP XapakTepuadyeTcst ANNTENbHbLIM CPOKOM CNyX6bl 1 SKOHOMUYHOCTbIO
akcnnyatauuun. @unbTp COCTOUT U3 HECKObKUX PUnbTpylowmx a4eek knacca ot G3 go F9 no
EN 779 (cpunbTp rpyboit 1 TOHKOW 04MCTKM). PUNbTPbI KPENSTCS C MOMOLbIO 3aMKOBbIX PEEK
¢ 6onblwmmMK pyykamu, bGnarogaps 4emy 3ameHa OUbTPYIOWMX 3IEMEHTOB NPON3BOANTCS
nerkom 6bICTpO.

KayecTtBo 1 0ONroBe4HOCTb (PUILTPOB B NpoLEecce aKcnayaTauum arperaTos
obecneynBalTCs BO3MOXHOCTbIO KOHTPONS 3arPS3HEHHOCTU OUIbTPOB M UX NErkoil YNCTKOWA
N 3aMeHoMN.

CEKUUSA SJTIEKTPUYECKOIO HAIFPEBA

Lna nogorpesa NpMTOYHOro BO34yxa B YCTaHOBKaX NPUMEHSETCS 3NeKTPUYECKuii
HarpesaTenb. OH N3roTOB/IEH U3 TEPMOCTONKOWN HEPXXaBEIOWeEN cTann, 4ONONHUTENbHO
opebpeHHbIn. Kopnyc BbIMOMHEH U3 OLMHKOBAHHOW cTanu. Harpeeatenb ocHauweH AByMS
3aWnTHBLIMKM TepMocTaTaMu(cTtaHaapTHO). PekoMeHayemas MMHMManbHasi CKOpoCcTb NoToka
Bo3ayxa — 1,5 M/cek. MakcnmanbHasa Temnepatypa BokpyrHarpesatenemn +65°C.

CEKUMA BOOSAHOIO HAIFPEBA

BonsiHow HarpeBaTtenb npeactaBnsieT coboii MHOrOPSAHbIA MYyYOK MeAHbIX BECWOBHbIX TPYO,
opebpeHHbIX FTOGPMPOBaAHHBIMY NNACTUHAMM U3 aNtOMUHMEBON COONBIN N 3aK/TIOYEHHbIX B
Kapkac u3 Hepxasetwlein ctanu. B kayecTBe TeNNOHOCUTENS MPUMEHSAIOTCS ropsyas Boaa C
Temnepatypoii 4o 150 0C. MNMprcoenmHeHne TennoobMeHHKOB K CETU TEMNOCHAbXeHMs
BO3MOXHO Ha pe3bbe, hnaHuax, ceapke. BoasHoit Bo3gyxoHarpeBaTtenb MOXeT ObiTb
OCHalleH WTylepamn Ons gaT4yvMkoB TeMrepaTypbl BOAbl, HTO N0O3BONSeT 06opynoBaTh
arperart aBTOMaTM4YeCcKOn 3aWnToN OT 3aMOpaxXBaHUs.

CEKUUADI BO3OYXOOXNAOUTENSA

Bosnyxooxnaantens npenctaenseT cobort TennoobMeHHVK BOOASHOMO U
HernocpencTBeHHOro oxnaXxageHus npnTto4HoOro so3ayxa. Bos,uyxooxnap,menm COCTOAT N3
MeaHblX TPy6 ¢ antoMnHeBbIM opebperneM. dunameTtp Tpyb Bapbupyetcs ot 10 oo 15 MM 1
3aBuCUT OT TpebyeMoii nponssoamTenbHocTu. [1na akcnnyaTtaumm B cnabo arpeccuBHom
BO34YLWHOMN cpele antoMMHneBoe opebpeHne nokpbiBaeTcs cneunanbHbiM
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KOPPO3NOHHOCTOMKMM cnoeM. [1ns akcnnyaTaumm B MOPCKOM K/MaTe BbiNyCKatoTCS
TENNOOOMEHHUKMN C opebpeHrem U3 cnnasa antoMUHNS ¢ MarHmeM. TennoobMeHHNKM
HEenocpeacTBEHHOr0 OXNaX AEHUS UMEIOT BCTPOEHHbI pacnpeaennTenb XUaKocTu, Npu aTom
TEPMOpErynupyoLwnii

BEHTW/Ib MOXET pacnonaratbCs CHapyXu, Ha npucoeanHeHHon Tpy6e. MNon
TENNOOOMEHHMKOM yCTAHOBNEH NOAAOH Ans cbopa KoHaeHcaTa. B nuHnm oTBOAa KOHAEHCATA
LONXeEH OblTb OPraHn30BaH CUHOH C AOCTATOYHOW BbICOTON BOASIHOrO 3aTBopa. B
TENNOOOMEHHMK MOXHO BCTPOWUTbL KanneoTAeNnTeNb, NPeSOTBPaLAoWNA YHOC KanenbHOM
XWIOKOCTN BO3AYLWHbBIM NMOTOKOM.

BEHTUNATOPHAYA CEKLUUSA

BeckopnycHoO BEHTUNSTOP — 3TO BbICOKOIPEKTUBHBIA LIEHTPOOEXHbIA BEHTUNATOP C
HernocpeaCcTBEHHbIM MPUBOOOM, Pa3MeELLEHHbI B 3BYKON30TMPOBAHHOM KOpnyce
BO34yxoobpabaTbiBatolwero arperata. beckopnycHoi BEHTUNATOP NpeacTaBnsiet cobon
BEHTUNSATOP OAHOCTOPOHHEr0 BCacCblBAHNSA C OTKPbITbIM HAarHeTaTeibHbiM OTBEPCTUEM.
Bentnnatop nmeet KMNL 00 75 % v 4pesBblHaiHO HU3KUI YPOBEHDb WyMa HA HU3KMX YacToTax.
KoHcTpykumns 6eckopnycHOro BeHTunaTopa obecneymBaeT HU3KY U PaBHOMEPHO
pacnpeneneHHyo CKOpOoCTb BO3OYLWHOro NoToKa B HarHeTaTeibHOM oTBepCTUn. BeHTunatop
noeanbHO NOAX0ANT AN BO3ayxoobpabaTtbiBalowmx arperaTos, B KOTOPbIX TpebyeTcs
yCTaHOBKa APYrnx CeKkuun nocne seHTunatopa. BeHtnnatop nocrtaengercs c
0OHOCKOPOCTHbIM aniekTpoasuraTenem (npeobpasosarenb 4acToThbl ANS MNABHOIO
perynnpoBaHns CKOPOCTU U pacxona Bo3ayxa — OOMOMHUTENbHASA Onuns).

BeHTnnsatop noeanbHoO NoOXo4uT ON5 CUCTEM C MEPEMEHHbIM pacXoLoM BO3a4yXa, B KOTOPbIX
Heobxo4MMO perynmpoBaTth pacxo BO3ayxa B WMPOKOM AnanasoHe. BeHTunstop
CMOHTMPOBAH Ha NPOYHOI pame, yCTaHOBNIEHHOWM HA Pe3MHOBbLIX BUOpON30naTopax, KoTopble
noabupatoTCcs MHANBUAYANTbHO B COOTBETCTBUM C TPeOOBaHNSIMM MUHMANbHOM Nepenayn
Bubpaunn kopnycy Bo3ayxoobpabaTbiBatowero arperata. BeixogHoin natpybok BeHTunsatopa
COELVHEH C KOPMYCOM arperaTa Yepes rubkyto BCTaBKy, HTO UCK/IIOYAET nepenadvy Bnbpaumii.

CEKUMSA WWYMOIrnyLwEeHUSA

MnacTrHYaTble WyMOrNyWNTEeNN NCNoNb3yloTcs B Bo3ayxoobpabaTtbiBaowmx arperartax ans
NOrNowWeHMs Wyma, co3gaBaemoro paboTatoulein ycTaHOBKON AOMOMHUTENbHbBIM
obopynosaHueM. LLymornywmtenn yctaHaBnmBaloTCs B BO3[yXOBOAAaX MEX Iy CaMuM
arperaTtom 1 Bo34yx03abopHbIM/BO34yX0BbINYCKHbIM 0TBEPCTMEM. LLyMornywmnTens coctonT u3s
NNacTUH U3 OLMHKOBAHHOW CTanu, 3anoHEHHbIX 3BYKOMOr MOLAOWMM, OFHECTONKUM
N30NSILMOHHBIM MaTepranoM ¢ OONOHUTENbHON 3aLMTON N3 MCKYCCTBEHHOMO BOJTIOKHA.
LLlymonor nowatowme nnacTmHbl UMEIOT crieumnanbHoe NOKPbITUE ONs 3aWmnTh
WwymMonornowatowero matepuana: ns ocMoTpa v 06CnyXmnBaHusi B KOpryce WyMornywmnTenen
nmeeTcs 6oNblas MHCNEKUMOHHAA ABepLa Ha WapHMpax, Y4epes KOTOPYH MOXHO U3BNeYb
WwyMonor nowatowme nnactuHbl ans obpabotku. Mocne 06paboTkm NNACTUHBI NErko
ycTaHaBnMBaloTCs Ha MecTo. CneumnanbHble BbIpaBHUMBATENN YETKO OPUEHTUPYIOT NNacTWHbI
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B TpebyeMOM MoI0XEHUN.

CEKUUADI NNACTUHYATOIOU PEKYTEPATOPA

Lns sHeprocbepexeHns Ha NOOOrPeB NPUTOYHOr0 BO3AyXa NPUMEHSIETCS NnacTUHYaTbINA
pekynepatop. MNpodnnnpoBaHHbie TeENNO0OMEHHbIE NNACTUHBI PeKynepaTopa BbiNONHEHbI N3
cneunanbHOro antoMNHUS, YNAOTHEHHOrO 3N1aCTUYHBIM TEPMOCTOMKMM repMeTUKOM U
3aKpenyieHHbIM Mex Ay coboi hukcmpyrowmmn 3axmnMamm. YnnotHeHme obecneymsaeT
HafeXHoe pasfenieHne BO34yLWHbIX NOTOKOB. MMpuHUMN OeACTBMS OCHOBAH Ha TOM, YTO
yXOLSWMIA BO3OYX OTAAET CBOE TEMNO TENNO0OOMEHHbBIM NNacTnHam, a Te B CBOK o4epenb,
NOTOKY MPUTOYHOr0 BO34yxa. TeM cambiM yMeHbLIAOTCS 3aTpaTthl HA HarpeB MPUTOYHOrO
Bo3ayxa. [10TOKM NPUTOYHOrO 1 BbITSXHOIO BO3ayxa He nepecekatoTcs, bnarogaps 4emy
NCKN0YaeTcsa nepenaya oO4HNM NOTOKOM OPYroMy 3arpsisHEHUN, 3anaxos, MUKPOOPraHU3MOB.
Taknm 06pa3om, TeNNO0OMEHHVK naeanbHO NoaAXoanT

LN cnyYaes, Koraa, BO n3bexaHune nonanaHus HENPUSTHbIX 3anaxoB B NMPUTOYHbIA BO3AYX,
HeobX0ANUMO UCKIOYNTb CMEWBaHNE NOTOKOB BO34yXa.

MnacTuHYaThbln TENNOOOMEHHUK NPUMEHSIETCA TaKXe B CNyyasix, korga Heobxoammo
NMOMHOCTbIO UCKMOYNTbL Nepenayy snarv n3 yoansaemoro sosayxa, Hanpumep, npy BEHTUAaUmnm
BO3A4yXxa nnaeaTtenbHbix 6acceitHoB. [na n3bexaHns npouecca obmMep3aHns pekynepartopa
NPVMEHSETCS 9NIEKTPOHHAs 3awmTa ¢ Ucnonb3oBaHnem bainaca. VIHtennekTyanbHas cucrema
3awWmnThl pekynepaTopa oT 0bMep3aHMs NONHOCTbIO BO3/I0XXEHA Ha NPOrpaMMy CUCTEMb
aBTomatuvku. [Mpy nocTynneHnm curHana ot gatyvmka Temnepartypbl, OTKpbiBaeTcst 6arnac Ha
NPUTOYHOM CTOPOHE peKkynepaTopa, TeNN0CHhEM PEe3KO NOHNXAaeTCsa U NPOUCXoauT
oTTamBaHWe NNAcCTUH TENJbIM BbITSXHbIM BO3AYXOM. YPOBEHb OTKPbITMS 3aCOHKM barinac
perynupyetcsa npu nomowm anektponpmsoaa BELIMO. SddekTuBHOCTb TEnnoyTunnaaropa
nocturaet 85%. OT0 NO3BONSET 3HAYMTENBHO CHU3UTbL 3KCMyaTaumoHHbIE pacxoabl Ha
oborpeB nomelueHus. MNMoa pekynepatopom yCcTaHOBNEH NOALOH ANns cbopa KoHAeHcaTa,
yoansemoro 13 BbiTSXXHOro Bo3ayxa. B nuHum otBoaa KoOHAeHcaTa fOONXeH bbiTb
OpraHn3oBaH CUPOH C 0OCTAaTO4YHOWM BbICOTOM BOOSHOro 3atBopa. lnactuHyaTtbii
pekynepaTop (NepekpecTHOro Toka UM NPOTUBOTOYHbIN) CaMbli MPOCTOM U HE COOAEePXUT
OBUXYLMNXCS YaCTEN N SNEKTPUYECKUX COeAUHEHWI; MONMHOCTbIO pasaenseT BO3OylHbIe
NOTOKW; NPaKkTUYeckn He TpebyeT obcnyXmBaHus, He TpebyeT OONONMHUTENbHbIX
SHeprosarpar.

CEKUUSAD POTOPHOIOU PEKYNEPATOPA

PoTopHbIli TENN006MeHHMK obnanaeT BbICOKOW NPOM3BOANTENbHOCTLIO N MOXET
YyTUAN3MPOBATb M3 TEMNOro U BNAXHOro yaansemMoro Bo3gyxa He TONbKO Tenno, HO 1 Bnary.
TennoobMeHHVKM AaHHOTO TuNa SABNSIOTCS caMbIMU 3P EEKTUBHBIMM 1 KOMMAKTHBIMU MO
CPaBHEHMIO C TENNOOOMEHHMKaMN OPYrMX KOHCTPYKUMiA. POTOp C Banom, yCTaHOBNEHHOM Ha
NOAWMMHMKAX, Pa3MeLLeH B CTaNlbHON KapKacHOWM KOHCTPYKLUUN.

Hacanka (HanonHeHne) poTopa NonepeMeHHoO yNnoXeHHbIE NNOCKME 1 BONHOOOPa3Hble NEHTbI
13 antoMuHns. s MUHUMU3aUUM YTEYKN BO3ayxa TENNO0OBMEHHUK OCHaLWEeH 300 DeK TUBHbIM
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LWETOYHBIM YMIOTHEHNEM BOKPYr poTopa. YTeuky Bo3ayxa MOXHO NpeaoTBpaTuTb 3a CHET
perynmpoBKu

nepenaga naBfieHnin NPUTOYHOrO 1M yaansieMoro Bo3ayxa. TennoobMeHHVK NOCTaBnsaeTcs ¢
NPMBOAOM ABYX TUMOB: C OMKCUPOBAHHOW 1 C PEryNnpyeMoi CKopocTbto. B nocnenHem
perynmpoBaHme CKOPOCTU NPON3BOANTCS BCTPOEHHBIM 3NEKTPOHHbLIM PErYNSTOPOM,
NO3BONSIOWMM NNABHO N3MEHSATb CKOPOCTb U, Takum 06pa3oM, NoaaepXMBaTb ONTUMANbHbI
TEMMNepPATYPHbI PEXUM.
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