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Wzobperenne OTHOCHTCS K OONACTH TEINIOTEXHUKHM W MOXET OBITh HCIIOJB30BAaHO B PaJNaTopax
BO3IYIIHOTO oxJjaxzaeHus. llaccuBHbIA paauarop MOAYJIBHOTO THIA, COAEPXNKAUIUN KOpIIyC,
PAcCIIONIOKEHHBIE Ha OIOPHBIX CTOHKAaX W TIPENCTABISAIOMMN cOo00M KacKagHBIH MOIYNb, BHYTPH
KOTOPOTO MOCJIEA0BATEIBHO PACIIOIOKEHBI TEINIOOOMEHHbIE OJIOKH, Kackaj, COCTOSIIIMNA M3 0OBEMHBIX
UCIApUTEIbHBIX IAHEJICH, CHCTEMbl OpOILIEHUS; HAa BHEIIHEH IIOBEPXHOCTU KOPIyCa YCTAaHOBIICHBI
BEHTHJIATOPBI, KOJIUIEKTOPBI, Pa3MELICHHBIE B BEPXHEN W HIDKHEH 4acTAX KOPITyca, OTIMYAIOIIUICS TEM,
YTO KOPIIyC MACCUBHOTO PaJuaTopa BBIMOIHEH yAJUHEHHBIM, C BO3MOXKHOCTBIO pa3feleHUs yKa3aHHOTO
KaCKaJJHOTO MOJLYJIsl Ha OT/IEJIbHbIE H30JMPOBaHHBIE OJIOKH MOCPEACTBOM Pa3AelTEIbHBIX IEPETOPOIOK, a
00BEMHBIE HCTIAPUTENBHBIC TAHEIH BHITIOJIHEHBI C BO3MOKHOCTBIO M3MEHEHHS HAIIPABJICH!USI BO3AYIITHOTO
MOTOKA, 33/1aBAEMOT0 HAMPABICHUEM KaHAJIOB, PACIOJIIOKEHHBIX BHYTPU MaHEIeH, IPU 3TOM yKa3aHHBIE
UCMapUTesIbHbIC TIAHENIN YCTaHOBJICHBI Ha JIaMeNsiX TaKuM 00pa3oM, 4To 00pasyloT 10 MEHbIIeH Mepe
onuH V-00pa3HbI KACKaIHBIA YPOBEHB C CHCTEMO OPOIIEHHS, TPH STOM BOJIa Ha HCIIAPUTEIHHBIE ITAHEIH
MOJAETCS C IOMOIIBI0 OPOCUTENBHBIX YCTPONCTB, YCTAHOBIECHHBIX HA KOJIJIEKTOPE, HAXOMSIIEMCS MEXKTY
JBYMs MCITAPUTEIbHBIME MAHEISIMH, 00pa3ylomnuMH V-00pa3Hblii KacKaHbBIH YPOBEHb.
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IMACCHUBHBIA PATUATOP MOAYJBHOI'O TUIIA

3asBjIEHHOE H300peTeHNe NpeIHa3HAYeHO A OXJIXKACHUA TEIIOHOCHTEIS
B Pa3MYHBIX c¢epax IMPOMBIIUIEHHOrO NMPOM3BOACTBA: MHIIEBasd, XAMHUYECKad,
MeIHUIHHCKa, HedTerazonas, HedTexumu4deckas, MeTauooopadoTka,
KoMmpeccopHasi, oxnaxneHne DATA-LEHTpoB, XONOAWIbHOE 00OpyHOBaHwue,
CHCTEMBI KOHIMLIMOHUPOBaHUS OONBIINX NPEANPUATUH U IPYTHE.

M3 ypoBHA TEXHHKHM W3BECTEH THUOPHUIHBIA OXJIAAUTENb C OCEBBIM
BEHTWIATOPOM M JBYMs BO3IYLIHBIMH OXJaIMTENIAMHM / OXJAJUTEJIMH Tasa,
PacroIOXKEHHBIMH Ha €ro CTOpPOHe BcachiBaHMid M B V-o0pasHoil dopwme,
OTJIMYAIOLLIMICSA TEM, YTO OIOJHHUTEIBHBIH OXJIANUTENIb DPACIOJOXEH HHXE H
Mexay V-00pa3HbBIMH KOHIEHCAaTOpaMH / ra30BBHIMH OXJIQJUTENIIMH B Ka4ieCTBe
BJIQ)KHOTO KCTIAPUTENIFHOTO OXJIAJUTENs, COEOHMHSIOIIEr0 pacIONIOKeHHBIE 10
IHaroHaIM KOHAEHCATOPHI / ra300XJIaquTeNId 1 00pa3ylollie ¢ HUM BCACBIBAIOLLEe
NPOCTPAaHCTBO TAaKUM 00pa3oM, YTO CyXOH OXJaXnaromuid BO3AYX Bceraa
paccuYMTaH Ha BCACHIBAHME CO CTOPOHBI KOHIEHCATOpa / ra3oBOrO OXJIAMUTENsS U
BIIQXHBIH OXJIAXKAAIOIMH BO3LYX MOXET BCACBIBAaTHCA 4Yepe3 JOINOIHUTENIbHBIN
OXJIaJMTeTb B KAuyeCTBE BJIAXHOIO HCMAPHUTENFHOrO OXJafuTens (3asBKa Ha
m3o6perenue Ne DE 202018106172 24.01.2019).

W3 ypoBHS TEXHUKH M3BECTEH TaK)Ke KOHBEKTOP, COJEPKAIIMM, II0 MEHBLIEH
Mepe, OAMH IIy4OoK OpeOpeHHBIX Tpyb6, B Tpybax KOTOpOro UHPKYIHPYeT
oxJIaXJaeMas TeKydas Cpela, U, 0 MeHbIIel Mepe, OIUH BEHTHIIATOP, CO3 A0
BO3/IyHIHBI TMOTOK, KOTOPBIH NPOXOAHT Yepe3 MOBEPXHOCTE OpeOpeHHEIX TPYO.
KOHBEKTOp COHEPXKHUT annabaTH4ecKylo KaMmepy, 4Yepe3 KOTOpYIO TPOXOAUT
YKa3aHHEINH MOTOK BO3/yXa, PAaclOJOXEHHBIH HIDKE IO TMOTOKy OT my4ka Tpyo,
BHYTPH KOTOPOrO BOJa pachbulseTcs M Hcmapserca. Anuabatudeckas Kamepa
orpaHudeHa GOKOBBIMM CTEHKaMHM H, II0 MEHBIIEH Mepe, AByMs HCIIAapUTEIbHBIMU
coToBEIMM HaGopamu (marent Ha wuzoOperenne NeWO02007015281 (A2)
08.02.2007).



HaunGonee OnuM3KuMM aHaJOrOM 3afBJICHHOTO H300peTEHHs ABIAETCA
KOHBEKTOP JUIs BO3IYIIHOTO OXJIaXJEHHS IpOTEeKaloLled Mo TpyOe >KHUAKOCTH,
COZIepPIKAIMi KaHaJl Ul OXJIQXKAAIOIIEro MOTOKa BO3AyXa C BXOJOM M3 BHEIIHEH
Cpelsl M BBIXOJOM BO BHELITHIOIO Cpelly; YCTaHOBJICHHYIO B KaHaJle TENJI000MEHHYIO
CEeKILIMIO, COJIEPXKAllyl0 10 MEHbIIedl Mepe OAMH Iy4oK TpyO, oOpasyromui
TEMI0O0OMEHHYIO TIOBEPXHOCTH; BEHTHJIATOPHBIE CPeICTBa AJIS CO3JaHHs MOTOKA
BO3[yXa B KaHalle TaKuM 00pa3oM, YTO MOTOK BO3LyXa 0OTeKaeT TeII00OMEHHYIO
TIOBEPXHOCTh ITy4Ka TPYO CHapyXW; YBIQXHSIOLIYIO CEKLHIO, YCTAHOBIEHHYIO B
KaHajle, BBEpPXy [0 TeYEeHHIO Iepel TEIUIOOOMEHHOM CeKILHWeH, rae Boja
PacIBUISETCH W 3aXBAaTHIBAETCA MOTOKOM BO3MyXa; IPH 3TOM KOHBEKTOP CHabXeH
YBJIaXHSAIOIIAM YCTPOMCTBOM Ul CMa4yMBaHHs HEMOCPEICTBEHHO BOJIOW YacTH
TEMI000MEHHOI TOBEPXHOCTH ITy4YKa TPy ¢ b0 JOTTOTHUTENBHOIO OXJIAXKICHUA
3TOM yacTH my4ka Tpy6 (mareHT Ha uzobpereHune Ne RU 2675169 C1 17.12.2018).
HenocTaTkaMy H3BECTHBIX YCTPOMCTB SBISIOTCS TOBBILICHHBIE 3HEPreTHYECKHE
3aTpaThl ¥ 06BHEMBI HCTIONB3YEMON BOABI H3-3a HU3KOH 3P (EKTUBHOCTH HCIIAPEHHS
¥ KaIlley/IaBIUBaHUs JaHHBIX TEXHUYECKHX peIleHHH.

TexHudeckoil MpobIeMoi 3asBIEHHOT0 U300peTEeHMs SIBISETCS YCTPaHEHHE
HEIOCTATKOB aHAJIOTOB.

TexXHUYECKHI pe3ybTaT 3aKIIF0YaeTCsl B CHIKEHUH SHEPreTHIECKUX 3aTpaT
¥ COKpallleHHH 00'beMa UCIIONb3YEeMO#t BOMIEI.

VKa3aHHBI TeXHUYECKH pe3ynbTaT obecrneynBaeTcs B IIaCCHBHOM
paauaTope MOAYJIBHOrO THIIA, COAEpIKaIleM KOPITyC, pacIoIOKEeHHBINA Ha OIIOPHBIX
CTOMKax W TpeACTaBNIAIOMUN coboit KacKkagHbIi MOIYynb, BHYTPH KOTOPOIO
TIOCJIEI0BATENILHO PACIIONOXKEeHBl TEINIO0OMEeHHbIe GJIOKH, KacKall, COCTOAIMH M3
00BEMHEIX HCMAPUTENBHBIX MaHeslelf, CUCTeMa OpOIIeHHs, cCUCTeMa (HIbTpalluH,
cucreMa cOopa BOIBl, Ha BHEIIHEH TMOBEPXHOCTH KOpIyCca YCTaHOBJIEHBI
BEHTHJISTOPHI, KOJUIEKTOPE], pa3MeIleHHbIe B BEpXHel 1 HIDKHEH JacTax Kopiyca,
NpH 3TOM  KOpIyC [aCCHBHOTO pajuaTopa BBINOJHEH YIIMHEHHBIM, C
BO3MOXHOCTBIO pa3lieIeHHsi YKa3aHHOTO KacKaJHOroO MOAYJsl Ha OTIENIbHBIE

H30JIMPOBAHHBIC (3% ()4 MOCPEACTBOM pasACIUTCIIBHBIX NIEPETOPOAOK, a 00BEMHBIE



HCTIApUTeSIbHbIC TaHeTH BHINOMHEHBl C BO3MOXHOCTHIO H3MEHEHHS HallpaBJIeHHUS
BO3JyIIHOTO IIOTOKA, 3aJaBa€MOro0 HalpaBJICHHEM KaHAJIOB, PaclOJIOKEHHBIX
BHYTpH TaHened, NpH 3TOM YKa3aHHBIE UCINApUTEIM YCTAHOBJIEHBI Ha
HaIPaBJIAIOUIAX TaKAM 00pa3oM, 4TO 0o6pasyloT, Mo MEHbIIEH Mepe, ONUH V-
0Gpa3Hblil KACKaJHbIN yPOBEHB C CHCTEMOH OpOILIEHHs, PaCIOIOXKEHHON B HIDKHEH
YacTH KaXJI0ro Kackaaa, TakuM 00pa3oM, 4TO paclblIEHHE BOABI MPOM3BOAUTCS 10
HCIIAPUTEBHOrO0 OJI0Ka KacKaja, MpH 3TOM ITaCCHBHBIH pannaTop BBITOJIHEH C
BO3MOXXHOCTBIO JKCIUTyaTallk B peXHMe ¢ paboTarol¥MH BEHTHIATOPAMH, a
TaKXKE B peXHMe, IpedyCMaTpPUBaOIIEM paboTy ¢ BHIKIIOYEHHBIMH
BEHTUJIATOPaMH.

JIOTIONHHUTENBHOM  OCOOEHHOCTBIO  SABNISETCS TO, 4YTO  OOBEMHBIE
MCTIApUTENbHBIE TaHENH BBITTONHEHB KApPTOHHBIMH M 3aKIIOYEHBI B JKECTKHi
METAUTHYECKHH KapKac, KOTOPBIH BCTABJIAETCSA II0 HAMpAaBJISIONMM B paMHYIO
KOHCTPYKIMIO pagxaropa.

JIOIOMHUTETRHOH OCOOGEHHOCTBIO SBISETCS TO, YTO CHCTEMa OPOILCHUA
NpeCTaBifeT Co0O0i OPOCUTENBHbBIE YCTPOHCTBA B KOJIMYECTBE OT ABYX O BOCBMU
Ha KaXXJOM KacKafe.

JIONOMHUTENBHONH 0COOEHHOCTHIO SIBISIETCS TO, UTO JIAMEIH MCIIapUTENBHBIX
naHeynell  OpPMEHTHPOBAHBI  TIOPU3OHTAJIIBHO  OTHOCHMTEJBHO  HAIpaBJICHHS
NIPOXOASILIEro BO3AyXa.

JIOTTONHUTENEHOW  OCOOEHHOCTBIO  fABIAETCS TO, YTO BBINOJHEH C
BO3MOXXHOCTBIO  YBEJIMYEHHsT  KOJIMYECTBA  KacKaZloB  JUIs  IOBBIIIEHHA
3¢ )eKTUBHOCTH HCIIApEHHMS.

JIONOMHUTENBHOM OCOOEHHOCTBIO fABISETCS TO, 4YTO BBIOJHEH C
BO3MOXHOCTBIO IIOMAaHKs HEUCIapUBIIEHCsS BOAbI Ha HIKHHMM KacKaj, CHIDKas
TEM CaMbIM pacxo]l BOJbI Ha UCIIapEHHE.

JIonoMHUTENBHOH OCOOCHHOCTBIO  SBJIAETCA TO, YTO BBINOJHEH C
BO3MOXHOCTBIO KOHTPOJIS TEMIEpaTyphl BO3AyXa Ha BXOJ€ B HHXKHHM Kackal H
TeMIIEpaTypbl BO3IyXa Ha BBIXOJE U3 BEPXHET0 KacKaja, a Takxe KOHTPOIIb yPOBHS

HEHCIapEeHHON BOJBI.



JlononHuTeNnbHO® OCOOEHHOCTBIO SIBISETCS TO, 4YTO BBHIIOJNHEH C
BO3MOXXHOCTBIO YCTaHOBKM MOJyJI] Kak TIOPHU3OHTAJIBHO, TaKk M IIOX YITIOM K
TOpPU30HTAJILHOM MOBEPXHOCTH MJIsi OOecleyeHHs BHIXOAa TEIUIOHOCUTEN U3
TpyOOK TemI00OMeHHHUKA.

JloToNTHUTENBHOH OCOOEHHOCTBIO SBJIETCS TO, YTO BHYTPH BEPXHEro
KOJUIEKTOpa HMeeTcs mnaTpyOok, ofecrnedynBaomuii BBIXOA BO3AyXa IIpH
3a0JIHCHUH U T0Ja4y BO31yXa IpH IPEHUPOBAHUH, CBA3AHHBIN C OKPYIKAIOLIEH
cpelou.

@ur. 1 - [TaccuBHBIN paguaTop MOLYJIBHOTO THIA

@ur. 2 — [TaccuBHbIN paguaToOp MOAYJIBHOI'O THIIA, BUJ U3HYTPHU

®ur. 3 - CxeMa npoxoxAeHUs BO3AYILIHBIX Macc Yepe3 IIaCCUBHBIN paauaTop,
rae:

1 — BeHTUIATOPEI

2 — Konnexrop BepXHUH

3 — Bo3aywmHebIi natpy6ok

4 — beICTpOpa3bEMHOE COEAUHEHUE

5 — TemnooOMeHHUKH TPYOHEIE ¢ JIaMeIsIMU

6 — bokoBBIE CTEHKH

7 — UcnnapuTenbHble IAaHETH

8 — dopcyHkH

9 — Pa3genurenbHble CTEHKH

10 — OnopHble CTOMKH

11 — KosnekTop HHXXHUM

12 — OunsTpyromye CeTKH

13 — JIoTOK KOHTpOIIsl ypOBHS BOJEI

®ur. 4 — CxeMa pacnoyioxeHus: GOPCYHOK LEHTpoOEKHOro THIIa

@ur. 5 — CxemMa ycTaHOBKHM MCIIapUTENBHBIX NTaHENeH

OG6ciryxuBaHHE NaCCUBHOTO pajuaTopa MPOU3BOAUTCS C BEPXHEH U HIDKHEN
yacTeii 000pymoBaHHs. 3a CUET KaCKaJHOI0 HCIIOIHEHUS YCTPOHCTBa He TpebyeTcs

JNOCTYTI Jyist 0OCTyKuBaHUs NaHeNe# cOoKy.
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HcnaputensHble maHenu (QUKCHPYIOTCS OBICTPOpa3beMHBIMH 3JIEeMEHTaMH,
NIO3BOJIAIOLIUMH 00CITy)KHBaIOLEMY I€pCOHATY OBICTPO CHAMAaTh U CTaBUTh UX Ha
YCTaHOBKY.

OO6cnyxuBanue (ycTaHOBKa H 3aMeHa) HCHApUTENBHBIX MaHeleit
OCYILECTBJIAETCS B HIDKHEH 4acTH MacCHBHOTO paguaTopa CleNyIoIUM oOpa3oM
(¢ur.5):

1. UcnapuTenpHas naHenb 3aBOgUTCs CHU3Y (¢ur. 5.1)

2. ITanens ynupaercs B amenu (ur. 5.2)

3. ITanens omyckaercs no namensm (¢wur. 5.3)

4. AHaQJIOTMYHO YCTaHABJIMBAIOTCA BCE OCTAJIbHBIE UCIApUTENbHbIE MaHEeIH
(dwur.5.4).

OObeMHBIe KapTOHHBIE HCIIApUTENbHBIE NaHenu (7) 3aKII04eHbl B KECTKHUH
METAJUIMYECKUN Kapkac, KOTOpPHI BCTaBIsEeTCS IO JaMelsM B PpPaMHYIO
KOHCTPYKIHIO paguaropa. Kapkac npenoTsparaer neopMaliiio U paccianBaHUe
naHeJsed pU IKCIUTyaTaliu.

OpocurensHele ycTpoiicTBa (hopcyHKH) (8) mpeacTaBisaioT co00H OT AByX A0
BOCBMHM B 3aBHCHMOCTH OT pa3Mepa KacKada ITOJIOKOHYCHBIX TaHI€HI[HaJIbHBIX
($hOpPCYHOK Ha KaXkJIOM KacKafe.

PacmeineHre BOObl CHCTEMO# OpOIIeHHS MPON3BOAUTCS «J10» UCIIAPUTEIBHOM
naHesnu (CHU3Y) KaXKAOro KacKaja, JaXke €CJIM OH OJWH, a HE «II0CJe» Hero Kak y
aHAJIOTMYHBIX Mojeneil. 1o obecreynBaeT Jydilee UCapeHHe U CMadyiBaeMOCTh
WCTIapUTENbHBIX IaHeNel Mo BCeil TONIIMHE, TaK KaK Kaluld BOJBI YBIIEKAIOTCH
BO3IYIIHBEIM ITIOTOKOM BrTyOb naHesteil. Takum o6pa3oM, pacxod BOABI CHUXKAETCH,
5¢()eKTUBHOCTH UCTIAPEHUS MOBBIIIAETCS.

Lenbto co3ganus V-00pa3HbIX KaCKagHBEIX YPOBHEH ABIseTCS dPPEKTUBHOE
HCrapeHne BOJBI, COKpallleHHe H3IEepXeK Ha ee (QUIBTPaUUI0 M BTOPUYHOE
UCIIOJNb30BaHKe, 4YTO oOOecreuyMBaeT TaKXXe CHH)XXEHHE SHeprornorpedieHus
ycTpoiicTBa. Kpome Toro, yBenuMuuBaeTcs IO TeIJIO0OOMEHa ¥ YMEHBILIAETCS

A3POINHAMHUYCCKOE COIIPOTUBIICHUE.



B 3asBI€HHOM TEXHHYECKOM PEILIEHUHU TakKe IIPeAyCMOTPEHa BO3MOXHOCTD
yBeJUYEeHHs KoJIn4yecTBa kKacka1oB (7) Ams MoBeIIIeHNs 3Q(PEeKTHBHOCTH UCTIapEHHs
B JKapKoM KIIMMare, HCIIONb3yss MHOrOCTaJUHHOE MOHIKEHHE TeMIIepaTyphl
BO3AyXa IO TeMIlepaTypbl BiaxHoro tepMomerpa. Ciexyer OTMETHUTh, YTO B
AQHAJIOTMYHBIX MOJAENAX Ui paboThl YCTaHOBOK B )KapKOM KJIMMaTe UCIONb3yeTCs
IpsIMOe OpOIlIeHHEe TeII00OMEHHBIX OJIOKOB (KOHBEKTOPOB) MM YBENMYEHHS
3 (HEKTHBHOCTH OXJTaXACHHS, ONHAKO 3TO IPHBOIUT K CHIBHOMY 3arps3HEHHIO
TEII00OMEHHBIX OJIOKOB COJIIMH KECTKOCTH M BBI3BIBAET OINOJHUTEIBHYIO
koppo3uto. [IpsMoe opolleHHe TeloOOMeHHbIX OJIOKOB B  3asABICHHOM
H300peTeHNH He UCTIONB3YeTCs KaK HellelecoobpasHoe.

Kaxaplit kackaJ[ BEIMTOJHAET ABe GYHKUUH: GYHKIUIO UCTIApEHHS U QyHKIIHIO
KaruteynaBnuBanus. KareynasnuBaHue obecrieunBaeTcss 3a CY4ET H3MEHEHHS
HanpasJIeHUs] BO3IYIIHOTO MOTOKA, MPOXOAAIIETO Yepe3 HCIIapUTENIbHbIE TIaHEIH,
3a/1aBaeMOTr0 HAITpaBJICHHEM KaHAJOB B HCIIAPUTENBHBIX MMaHENAX. TeM caMBIM
npocturaercs 3dQeKTHBHOE YIaBIMBaHHWE Kamelb HE HMCIApeHHOM BIIarM M He
MoMaaaHie UX Ha TEIUI00OOMEHHYIO MTOBEPXHOCTb.

Boma Ha HCHapuTeNbHBIE IaHENHd TORAETCA C IOMOIIBIO (OPCYHOK
IIEHTPOGEXXHOrO THUIA, YCTAHOBJIECHHBIX HA KOJUIEKTOPE, HAXOMALIEMCS MEXIY
IBYMsi V-00pa3HbIMU UCTIAPUTENBHBIMU MaHesaMu (¢ur.4). Bo3xyx, npoxoasmmit
Yyepe3 MaHeNH, YacTHYHO IepellaeT CBOE TEIUIO BOAE, BBI3bIBAas €€ HCIIapeHWe,
BCJIEACTBHE dYero BO3AYX OXJaXJaeTcs M YBJIaXHAETCA. JTO ABIAETCA
JOTOJIHUTENBHOM OCOOEHHOCTBIO, OTIWYAIONIel 3asBlIeHHOE H300peTeHne OT
nporoTuna. Pacxol BOAbI Ha HCNapeHHe CHibkaeTcs Omarogaps TOMy, 4TO
HeWCIapuBIIascs BOAA NOMNajaeT Ha HIDKHUM KacKa, r1e IPOUCXOAUT CMaYHBaHUE
MOBEPXHOCTH M ee WcmapeHue. TakuMm o6pa3oM, NMPakTHYECKH BCA IoJaBaeMas
CHCTEMO# OpOILEHUS BOJa pacxXodyeTCs Ha IPOLECC CHIKEHHs TEMIIepaTyphl
BO3/lyXa Mepex TeruiooOMeHHHKOM. To ecThb He TpebyeTcst c6op M peKynepanus
HEeWCIapeHHOU BOABI, He TpebyeTcs (QHUIBTpaLus 3TOH BOABI M KOHTPOJb COJICH
XecTKoCcTH. B cHcTremax aHanoroB TpeOyercs cOOp M YacTHYHBIA CIIMB

HeI/ICHapeHHOﬁ BOZbI M JJOJIUB ITOJITOTOBJIEHHOM BOJBI BO n30exaHue HapacCTaHus €€
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CTENEHU XKECTKOCTH, YTO INPUBOAUT K JOMOIHHUTEIBHOMY pacxony Boibl. Kpome
TOTO, B CBS3U C OTCYTCTBHEM HEOOXOAMMOCTH PELMPKYJISLUN BOAbI B KaCKaJHOH
cucreMe U306peTeHUs He TPOUCXOAUT 3arpsi3HeH s (POPCYHOK CHCTEMBI OPOIICHHUS.

Kpome Toro B mporecce paboTl KackKagHOM cHCTeMBbl obecriedyHuBaeTcs
KOHTpOJIb TEMIlepaTyphl BO3JyXa Ha BXOJ€ B HWXKHHH KacKaJ U TeMIlepaTypsbl
BO3[yXa Ha BBIXOJIe U3 BEPXHETO KacKaJa, a TakKe KOHTPOJIb YPOBHS HEHUCTIapeHHOM
Bomel (13), 4YTO MO3BOJIAET YMEHBIIUTH KOJIIMYECTBO BOJBI, PacxoqyeMoi Ha
NOHIKEHHE TeMIepaTryphl BO3QyXa. B  yclIOBHSAX BBICOKOH BIaXHOCTH
oKpyxatouler cpensl Oiaronaps cucTeMe KOHTPOJIS YPOBHS HEHCIIAPEHHOH BOABI
nojiauya BOABI B OPOCUTENBHYIO CHCTEMY COKpAILaeTCsl, TOTAa KaKk B aHAJIOTMYHBIX
MOZEJISIX BOAa B CHCTEMY OpPOIIEHHS MOCTYNAaeT HENpephIBHO NPH BKIIOYEHHOM
cucteMe opomeHus. Takum oOpa3oM, B H300peTeHHM HAHHOM 3asBKM HE
MPOMCXOAUT HeIlenecooOpa3sHOro pacxoja BOABI, TaK Kak paboTa CHCTEMBI
OPOLIEHHST KOHTPOJIUPYETCS] aBTOMAaTHYECKH.

VcraHoBka 3-ro0 W 4-r0  KackaoB IPUBOAUT K  YBEJIHYEHHIO
A’pPOAMHAMWYECKOTO COMPOTHUBJIEHUS HCIApUTEIbHBIX IDaHenelt u  Tpebyer
MCIIOJIb30BaHMUs BEHTHJIATOPOB OGOJbIIEH MOIIHOCTH, YTO HelenecooOpa3Ho Ui
PETHOHOB C XOJIOAHBIM KIMMaTOM.

OnuH MOIyJb ITACCHMBHOTO pajuaTopa MOXET BKIo4YaTh B cebs ot 1 1o 20
BEHTWISTOPOB, YCTaHOBJIEHHBIX Ha BepXHEH 4acTH KopIryca.

BeHTWIATOPEI CO3MAI0T pa3peXKeHHe OTHENBHO B KAKAOM KacKale MexIy
TEIJIOOOMEHHUKOM W BeHTHWIsTopoM. OTpuuarenbHoe  JaBICHHE  Ha
MCTIapUTEJIBHBIX TIaHeNAX BhI3bIBaeT 3P (eKTHBHOE HCIapeHre BOB! U OHIKEHUE
TeMIIepaTyphl BO3AyXa Iepe]] TeII000MeHHBIM O10koM (dur. 3).

BeHTHJIATOP cO37aeT paspsHKeHHe BHYTPH MOMYJS, NPH 3TOM BO3IyX,
MPOXOIAIIMH BEPTHKAIBHO (CHU3Y-BBEPX) Yepe3 MOMYIb, IOOUEPETHO IPOXOAUT
BCE YPOBHH.

Bo3smoxeH BapuaHT wu300peTeHHst G6e3 TNpAMEHEHHS BEHTUIATOPOB
(BEHTWIATOPBl HAaXOAATCS B BBIKIIOYEHHOM COCTOsSHMM). B TakoM BapuaHnte

HCIIOJIHEHH OXJIAXKIACHUC TCINIOHOCHUTEI MNMPOUCXOAUT 3a CHUHET KOHBEKTHBHOI'O



TeruiooOMeHa W HallpaBlIeHHOTO JIBIDKEHHMsI HarpeToro BO3AyXa H3 paauaropa
BEPTUKaIBbHO BBepX. [Ipy 3TOM XOJNOAHBIA BO3AYX IIOCTYNAeT BHU3 U MPOUCXOJHUT
ero HarpeB. To €cTb LHPKYIALHUA Boanyka IPOUCXOAUT MACCHUBHO, T.€. C
HepaOOTalOIMMH BEHTWIATOPaMH, YTO NPHUBOAUT K CHIKEHHMIO 3aTpaT Ha
JNMEKTPOIHEPTUI0. IJTO JOCTUraeTcs 3a CYeT CHEUUaNbHOH YAJIMHEHHON
KOHCTPYKI[MM KapKaca pagudaTopa U BEpTUKAIBHBIX OrpaXXJaloUMX CTEHOK,
YITYYIIAIOIIMX TaCCUBHYIO HUPKYJIALHUIO BO3AyXa BHYTpH paauaTopa.

BeICTpOCheMHBIE OrpakAaromue KOHCTpyKUuH (6) HeoOXomuMbl IJis
BHEIIHE YCTaHOBKM MoAyliell ¢ oOpa3oBaHHEM eIWHOro Kopllyca yCTpOWCTBa.
Konu4ecTBO MOAKIIIOYEHHBIX APYT K JIpyry MOIyjeid He orpaHudeHo. Momymnu
CTBIKYIOTCS OBICTpOpa3beMHBIMU coefiuHeHUsMH. (4). Kpome Toro, B 3asBIE€HHOM
NU300peTeHrH MPEeoyCMOTPEHO BBIIIOJHEHUE pa3ieTUTebHbIX IIeperopook (9) nus
KaXIOM BEHTWIATOPHOU ceKUWH. B aHanmornyHex mozaensx (6e3 pa3zgenuTenbHbIX
MEPEropoIoK) B BEHTHJIATOPHBIX CEKLHUAX BBIXOA U3 CTPOS OQHOrO BEHTHIATOPA
OokupyeT 3 QeKTHBHYIO paGoTy LENOro psaa BEHTHIATOPOB M TpebyeT ero
NPUHYAUTETBHOM U30JIALUN Ha BpeMs TPOBeIeHUs. peMOHTHBIX pabot. Ha Monenu
JaHHOH 3asBKM peMOHTHBIE pabOThI IO 3aMEHE BHIIIEIIEr0 U3 CTPOS. BEHTHIIATOpa
MOXXHO IIPOBOAMUTH ©e3 ero IONOJHHUTEIbHOW H30isIuuM u 6e3 moTepH
3¢ (PeKTHBHOCTH pabOThl OCTAIBHBIX BEHTWISATOPHBIX CEKIUH.

3asBlIeHHBII paIHaTOP MOXKET 3aMEHUTS JIFOOYIO UCIIApUTENBHYIO IPaJHPHIO,
CHHU3UTH YHEPreTHYECKHE 3aTPAThl M 3HAYUTEIBHO COKPAaTHTh 00bEM HCIIONIb3yeMOH

BOJIBI.



®opmyaa

1. IlaccuBHBIM paguaTop MOZAYJIBHOTO THWMA, COAEp)KAIUN KOpIIyC,
PacroIOKEHHbI Ha OMOPHBIX CTOHMKAaX M NPEICTaBIAIOLIMI cOO0O0H KacKagHEBIN
MOIyJNlb, BHYTPH KOTOpPOro IIOCJIEIOBaTEIbHO pPaclOJOXKEeHbl TEeIIO0OMEHHEIE
ONmoKM, Kackaj, COCTOSAIMUA K3 OOBEMHBIX HCHAPUTENIbHBIX MaHeNeld, CHCTEMBI
OpOLIEHUS; Ha BHEIIHEH ITOBEPXHOCTH KOPIyCa YCTAaHOBJIEHBl BEHTHIIATOPHI,
KOJUIEKTOPBI, pasMEIlCHHbIE B BEPXHEH U HUXKHEHN 4acTAX KOPILyca, OTINYAOIIMNCS
TEM, YTO KOPILyC ITaCCUBHOTO paiiaToOpa BBINOJIHEH YIUIMHEHHBIM, C BO3MOXXHOCTEIO
paszieNeHns yKa3aHHOro KacKaJHOTO MOy Ha OTJe/IbHbIE H30JIMPOBaHHbIE OJI0KH
IIOCPEICTBOM pa3leNIUTENbHBIX IEPEropoioK, a 00beMHbIe HCIIapUTeIbHbIE TaHeIH
BBITIOJIHEHBl C BO3MOXXHOCTBIO M3MEHEHMs HAalpaBlIeHHs BO3AYIIHOIO IIOTOKA,
3a/laBa€MOro HalpaBJIEHUEM KaHAJIOB, PaCIIOJIOKEHHBIX BHYTPH MaHelNeH, TPH 3TOM
yKa3aHHbIE HCTIApHUTENbHbIE TaHEJId YCTaHOBIIEHE! Ha JJaMeJIsX TakKUM 006pa3oM, 4To
o6pa3yloT, Mo MeHbLIeH Mepe, OauH V-00pa3Hblif kackaJHbI ypOBEHB C CHCTEMON
OpOILIEHHUs, TIPH 3TOM BOAAa Ha HCHApUTENIbHbIE MMaHEIH IMOAAECTCS C ITOMOIIBIO
OpPOCHUTENBHBIX YCTPOHCTB, YCTAHOBIIEHHBIX Ha KOJUIEKTOPE, HaXOMAIIEMCS MEXIY
IOBYMS HWCHApUTEJbHBIMH TMaHeNsAMH oOpasyromumMu V-o0pa3Hblif KacKaJHBIN
YPOBEHb.

2. TaccuBHBI paguaTtop Mo M. 1, oTNMYarOmUiics TeM, 4YTO OOBEMHEIE
HCHAapUTENbHbIE IaHENH BBINOJHEHBl KapTOHHBIMH M 3aK/IIOYEHBl B JKECTKHH
MEeTAJUTMYECKUH Kapkac, KOTOpPHIM BCTaBIsSETCSs 10 JaMelsiM B PaMHYIO
KOHCTPYKLIMIO paguaTopa.

3. TMaccuBHbii pagmaTop mo m. 1, OTIMYAOIIUHACAH TE€M, YTO CHUCTEMa
OpOILEHUs MpeACTaBiisieT co00 OpOCUTENbHEIE YCTPOMCTBAa B KOJIHMYECTBE OT ABYX
JI0 BOCBMH TaHT'€HLIHAIBHBIX ()OPCYHOK LIEHTPOOEKHOT0 THUIA Ha KaXKOM KacKaze.

4. TlaccuBHBIA paguaTop HO I. 1, OTIHUYAIOIIUKACA TEM, YTO BEIMIOJIHEH C
BO3MOXHOCTBIO  YBEJIHYEHHsS  KOJIIMYECTBA  KAacKaJioB I  TOBBIIICHUA

3¢ PEKTHBHOCTH UCTIAPECHHUS.



5. IlaccuBHBIN paguaTop MO M. 1, OTIMYAOIIUHCA TEM, YTO BHIITOJIHEH C
BO3MOXHOCTBIO IMONAaJaHUs HEUCNApUBIIEHCS BOABI Ha HIDKHHMHM Kackal, CHHXas
TE€M CaMbIM pacxo]l BOAbl Ha UCIIapeHHE.

6. IlaccuBHBI paguaTop Mo m. 1, OTAMYAIOINUICS TEM, YTO BBITIOJNIHEH C
BO3MOXHOCTBIO KOHTPOJISl TeMIIEpaTyphl BO3[yXa Ha BXOAE B HHXHHWI Kackag H
TEeMIIEpaTypsl BO3/lyXa Ha BBEIXOZE U3 BEPXHET0 KackaJa, a TakKe KOHTPOJIS YPOBHS
HEUCIapeHHOU BOJBI.

7. IlaccuBHBIA paauatop no n. 1, OTIMYarOIMICA TEM, YTO BBIIIOJHEH C
BO3MOXHOCTBIO YCTAaHOBKM MOIYJs KaK TFOPHU3OHTAIBHO, TaK M MO YIJIOM K
TOPU30HTAJILHON TOBEPXHOCTH Ui OOeCleueHUs BBIXOAA TEIUIOHOCUTENS U3
TpyOOK TerI00OMeHHHKA.

8. IlaccuBHBIN paauarop 10 1. 1, OTIUYAIOUICS TEM, YTO BHYTPH BEPXHETO
KOJUTeKTOpa HuMeeTcs marpyOok, obecrnedyuBalOmMid BBIXOX BO3OyXa IpHU
3allOJIHEHUH U NoJady BO3[dyXa NpU IPEHUPOBAHUHU, CBSA3AHHBIN C OKpYyXarolleH

Cpelou.
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