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(57) M300pereHns] OTHOCHUTCSA K BEHTHIISAIMOHHOMY
OJIOKY JJIs1 [TOIauy HATHETaeMOr'o BO3yXa B MOMellle-
HUE WK B YaCTH TIOMEIICHHS U JUTS yIaeHHs BO3Bpar-
HOTO BO3/lyXa U3 MOMELICHUSI HJIK YacTei TaHHOTO MOo-
MEILEHHUs], COIEPKAIIEMY BBIXOJl HATHETaeMOTO BO3-
Iyxa Iuist obecriedeHus COOOIIeHUs IOTOKa HarHeTae-
MOTO BO3[yXa C yKa3aHHbBIM ITOMEIICHHEM; BXO/ BO3-
BPaTHOTO BO3AyXa s oOecriedeHns: COOOIMIEeHus T10-
TOKa BO3BPATHOTO BO3/yXa C yKa3aHHBIM MOMEICHHU-
€M; BBIXOJ] OTpabOTaHHOTO BO3IyXa UL 00ecIeueHHs
COOOIIeHNST TTOTOKA OTPaOOTAaHHOTO BO3IyXa C aTMO-
cepoif; BXoI HapyKHOTO BO3AyXa JJIs oOecreueHHs
COOOIIeHNsT TOTOKAa HapyXXHOTO BO3IyXa ¢ arMocde-
pOii; TETII00OMEHHHUK, COAEPIKAIINN TIepBhIe BO3IYIII-
HBIE KaHAJIbI ¥ BTOPbIC BO3AYILIHBIC KaHAJIBI ISl TIepe-
Jla4y TETIOBOW SHEPTUH OT BO3BPATHOTO BO3yXa, MO-
CTYMAIOIIEro B yKa3aHHbIC MEPBbIC BO3AYIIHbIC KaHa-
JIbI, U OTPa0OTAHHOTO BO3[YyXa, BBIXOSIIErO U3 yKa-

3aHHBIX TEPBBIX BO3AYIIHBIX KaHAJOB, C OJHOM CTO-
POHBI, HAPY>)KHOMY BO3/yXy, MOCTYNAIOIIEMy B yKa-
3aHHbBIC BTOPBIC BO3AYIIHbIC KaHAJbI, 1 HAaTHETaeMO-
MY BO3yXY, BBIXOZSIIEMY U3 YKa3aHHBIX BTOPBIM BO3-
JIYIIHBIX KaHAJIOB, C IpyTOi CTOPOHBI; IIEPBBIN BEHTH-
JSITOP, PACIOJIOKEHHBIH B TIEPBOM MECTOIOIOKEHUH
BHYTPU BEHTHISIIMOHHOTO OJIOKA, [UIS TTEPEMEIICHUS
BO3/yXa IO TIEPBOMY NTPOTOYHOMY ITyTH [UISl BO3yXa,
Ha4YMHAIONIEMyCs Ha YKa3aHHOM BXOJE BO3BPAaTHOTO
BO3/yXa, IPOXOSMIEMY MO YKa3aHHBIM IEPBBIM BO3-
JIYIIHBIM KaHaJlaM B TETIIOOOMEHHUKE U 3aKaHUMBaIO-
IIEMYCs Ha yKa3aHHOM BBIX0JIE OTPa00TaHHOTO BO3MY-
Xa; ¥ BTOPOH BEHTUJISITOP, PACIIOJIOAKEHHBII BO BTOPOM
MECTOIOJIOKCHUH BHYTPH BEHTHJISIIIMOHHOTO OJIOKa,
CITyXKallui JUIs TIEPEMEIIEHUS] BO3yXa 10 BTOPOMY
MIPOTOYHOMY ITyTH AJISI BO3IyXa, HAUMHAIOIIEMYCS Ha
YKa3aHHOM BXOZI€ HApyXHOTO BO3/yXa, TPOXOISIIEMY
T10 yKa3aHHBIM BTOPBHIM BO3/YIIHBIM KaHaJIaM B TETIJIO-
0OMEHHHKE 1 3aKaHUYMBAIOIIEMYCS] HA YKa3aHHOM BBI-
XOJIe HarHeTaeMoro Bo3myxa. COmIacHO HACTOSIIEMY
N300pPETEHUIO TIEPBHI MPOTOYHBIN ITyTH JJIS BO3MIY-
Xa ¥ BTOPOI MPOTOYHBIN My Th IS BO3AYyXa SABISIOTCS
BHYTPEHHUMH BO3JYXOBOJAMH C MPSIMOYTOJILHBIM TI0-
MEPEYHBIM CEICHHUEM.

IV  PLSI6ST0T



KOMMNAKTHbIA BEHTUIALWOHHbIA B/1OK C PEKYNEPALIMEW TEMJIA

HacTosiliee u306peTeHMe OTHOCUTCA K BEHTWISILMOHHOMY OnoKY,
npeaHasHauyeHHOMY A NojayuM HarHeTaemMoro BO3ayxa, NpeanoyYTUTeNbHO
Hapy>XHOro BO34yXa WM CBEXEro BO3AyXa, B TMOMELWEHWE WAN YacTu
NOMelLeHns W AN yAaneHus BO3BPaTHOro BO3AyXa, NpPeanoyYTUTENbHO
0TpaboTaHHOIro BO3AYyXa WU UCNOMb30BAHHOMO BO3AyXa, U3 NOMELLEHUS UK

yacTem AaHHOro NoMeLlLeHuns.

BeHTUNSAUMOHHbIE 6OKK C peKynepaunein Tensa B TedeHne MHOMMX neT
NPUMEHSANINCb B CUCTEeMax BeHTUAAUMW AN pekynepauum Tenna wu3
OTpaboTaHHOro BO34AYyXa, BbLIXOASAWEro W3 CTPOEHUS WAN MNOMELWEHUs B
oKpyXatwyto atmocdhepy. na nepegaun tenna ot oTpaboTaHHOro BO3AyXa,
BbIXOASALWEro U3 A0Ma WM NOMELWEeHNs, K Hapy>KHOMY BO34YXY, BXOASLWEMY B
AOM nnm nomelleHue, NCNonb3yeTcs Tenn100bMeHHUK. Takune
BEHTUNSALMOHHbIE CUCTEMbI COAEepXXaT CUCTeMY TpybonpoBOAOB ANs nepeaaum
BO34yXa Mexay onpeaeneHHbIMWU KOMHaTaMu rnomeweHnsa (unm aoma) wm
oKpyXxatuwen atmochepon. TouyHee, Takme BEHTUASLMOHHbIE CUCTEMbI C
pekynepaunen Ttenna coaepxaTt Tpybonposoabl ana cbopa BO3BpPaATHOro
Bo3ayxa (MCNONb30BaHHOro BO34yXa) W3 KOMHaT, Tpybonposoabpl Ans
pacnpefeneHnss HarHetaemoro Bo3gyxa (CBeXero Bo3gyxa) No KOMHaTaMm, C
OAHOWM CTOpOHLI, Tpybonposoabl Ans oTBoAa OTpaboTaHHOro BO3AyXa W3
nomeweHMs B atmocdepy 1 Tpybonposoabl ANS Nogadyn Hapy>XHOro Bo3gyxa
n3 atMocdepbl B NoMelleHne. BeHTUNSUMOHHbLIN 610K € pekynepauuen Tenna
pacnofaraeTca B MeCTe repeceyeHusi, rae BCTpeyalTcs Tpybonposoabl
BbILLEYNOMSAHYTbIX YyeTblpeX TUNoB. COOTBETCTBEHHO, TaKMe BEHTUASALMOHHbIE
6N10KKN C pekynepaumen Tenna coaepxXxaT BbIX0[ HarHeTaeMoro Bo3ayxa, Bxog,
BO3BpAaTHOro BO34yXa, BbIX0A4 OTpaboTaHHOro BO34yXa, BXOA4 HaPY>XHOro

BO3A4YyXa W TEMNTOOOMEHHUK BHYTPU YCTaHOBKMW.

Llenbto HaCTOSALLErO n3obpeteHus ABNSETCH co3agaHue
BEHTUNAALMOHHOIO 6n0Ka ¢ pekynepauuven Tenna, C OAHOW CTOPOHbI,

ABNAIOLWEroc KOMMaKTHbIM, @ C ApYyron CTopoHbl, obecneyuBaoWwmm
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AOCTaTOYHYIO rnojdayy BoO3ayxa, He Tpebya npu 3TOM CIMWKOM 60MbLIOro
pacxoga 3Heprun 4 NpuBoAa BEHTUAATOPOB YCTAHOBKKU, U, TaKUM 06pasoM,

He CO34alLEero CINLIKOM BbICOKOIO YPOBHS LYMa BO3AYLIHOMO NoTOKa.

YKaszaHHas uefnb AOCTUraeTcss C MNOMOLWbIO BEHTUASLMOHHOIO 6noka,
npeaHa3Ha4YeHHOro Aas noAaym HarHeTaemMoro BO3ayXa, NpeanoyvYTUTENbHO
Hapy>XHoro Bo3ayxa (CBeXero BO34ayxa), B TMNOMeEWeHue uIn 4acmm
NOMELEHNSl, U ANa yAaneHus BO3BPATHOrNo0 BO34yXa, NPeanoOuYTUTENbHO
oTpaboTtaHHOro Bo3ayxa (MCNOAb30BaHHOIO BO34AyXa), W3 YKa3aHHOro
NOMELLEHMNS UM YaCTeN AAaHHOIO MOMELLEHUS, CoaepXKallero:

BbIX04, HarHeTaemoro Bo3ayxa ans obecneyeHnss COObLEHUss NOTOKa
HarHETaeMoro B0o3ayxa C yKa3aHHbIM MOMELEHNEM;

BXOZA BO3BpaTHOro BoO3ayXa Ans obecrneyeHns cooblleHns noToka
BO3BPAaTHOro BO34yXa C YKa3aHHbIM MOMELLEHNEM;

BbIX04 OTpaboTaHHOro Bo3ayxa anga obecnedyeHns coobueHna noToka
oTpaboTaHHOro Bo3ayxa ¢ atMocdepoit;

BXO4 HAapy>XHOro BoO3ayxa ansa obecneyeHns coobuweHnsa noToka
Hapy>XHOro Bo3ayxa ¢ atMocdepoi;

TENNTO006MEHHNK, MMEIOWMNIA NEpBble BO3AYLIHbIE KaHanbl WU BTOpPble
BO3AYLWHbIE KaHanbl ANA8 nepegayn TEnaoBOW 3SHEPruM OT BO3BPaTHOMO
BO34yXa, NOCTynawwero B NepBble BO34YLWHbIE KaHanabl, U OTpaboTaHHOro
BO34AYXa, BbIXOASLLEro M3 NEepBbIX BO3AYLWHbLIX KaAHaNoB, C OAHOM CTOPOHbI,
Hapy>XHOMy BO34yXYy, NOCTynaloWeEMY BO BTOpble BO3AYLWIHbIE KaHanbl, W
HarHeTaeMoMy BO3AYXY, BbIXOASIWEMY W3 YKa3aHHbIX BTOPbIX BO3AYLIHbIX
KaHanos, C ApPYrown CTOPOHbI;

NEpPBbIA BEHTWUAATOP, PACMNONIOXKEHHLI B MNEPBOM MECTOMOMOXEHUM
BHYTPMU BEHTUAALMOHHOIO 6n0Ka, ANa NepeMelleHnMs Bo3ayxa no nepBoMy
NPOTOYHOMY NYTUM ANS BO3AYXa, HAUYMHAKOWEMYCS Ha BXOAE BO3BPaTHOMO
BO34AYyXa, NpOX0oAALWEMY NO NEPBbIM BO3AYLWHbIM KaHanaM B Tenjo0o0bMeHHuKe
N 3aKaHUYMBAlOLWEMYCS Ha YKA3aHHOM BbiXoae oTpaboTaHHOro BO34yxa; u

BTOPON BEHTUNSATOP, PAaCnOMOXEHHbIAW BO BTOPOM MECTOMOMOXEHUM
BHYTPW BEHTUASLMOHHOIO 6710Ka, cnyXawnin ana nepeMeweHms Bosayxa no

BTOPOMY MPOTOYHOMY MNyTWU AN BO34yXa, HAauyMHAWOLWEMYCA Ha YKa3aHHOM
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BXOA€ HapY>XHOro Bo3ayxa, NpoxoasaweMy no BTOPbIM BO3AYLWHbLIM KaHanam u
3aKaH4YMBALWEMYCH Ha YKa3aHHOM BbIX0Ae HarHeTaeMoro Bo3Ayxa;
XapakTepusyLwerocs TeM, YTo:
nepBbli NMPOTOYHbIA NYTb AJ19 BO34AYyXa M BTOPOW NPOTOYHbLIM NYyTb AN
BO34yXa coAepXXaT BHYTPEHHME BO34YyXOBOAbl C MNOMNEpeyYHbIM CeyeHneMm
NpSAMOYrosibHOM (POpPMbl.

BcneacrBMe nNpsiMOYroflbHOrO  MOMEPEYHOro CeYEHUst BHYTPEHHUE
BO34AYX0BOAbl  MOryT 6blTb  KOMMAKTHO  pas3MeweHbl B  Kopnyce
BEHTUASAUMOHHOrO 65n0Ka C pekynepauwnen Tenna CoOrMacHO HacCTosWeMy
n306peTeHnto, 4YTO NO3BONSIET pas3MeCcTUTb BO3AYXOBOAbl C OTHOCUTENbHO
60nbWNM NONEPEYHbIM CEYEHNEM B MUHMMASLHOM NPOCTPAHCTBE YCTAHOBKMW.
B pesynbTare nosyyaeTcss OYeHb KOMMNAKTHbIA BEHTUASLMOHHbLIN 610K C
pekynepaunen Tenna 6e3 Kakoro-nbo CHMXeHUs pabounx XxapakTepucTmk B

naaHe nNojayu Bo3ayxa W YpPOBHSA WyMa.

MpeanoytntenbHO, B BEHTUIALMUOHHOM 6noke cornacHo HacCTosALLEMY
M306peTeHVIIO BbIXO04 HArHETaeMoro BO34AYyXad, BXO04 BO3BPATHOro BO3AYyXa,
BbIX0A OTpa6OTaHHOFO BO3AyXa U BXO4 HAPY>XXHOIro BO3AyXa BCe MMEKT NO

CYLLeCTBY NpsIMOYro/ibHYt0 (OpMYy NOMEepeyHoOro cevyeHus.

MpeanoyTuTenbHO, TMEpPBbIM  BEHTUAATOP PacrnosioXXeH B NepBOM
NPOTOYHOM NYTM ANS BO3AyXa Janee no NOTOKY OTHOCUTENbHO
TennoobMeHHUKa, T.e. MexXAy Ten100bMEeHHMKOM WU BbIXOAOM OTpaboTaHHOro
Bo3ayxa. llpeanoyTtuTenbHO, BTOPOW BEHTUAATOP pPacCrosioXXeH B BTOPOM
NPOTOYHOM NYTM ANS BO3AyXa Janee no NOTOKY OTHOCUTENbHO
TennoobMeHHuKa, T.e. Mexay Tenno0OMeHHUMKOM M BbIXOAOM HarHeTaemoro
Bo3ayxa. bonee npeanoytuTeNbHO, KaK MNepBblit BEHTUAATOP, Tak U BTOPOW
BEHTUNATOP PacnOfIOXEHbl Aanee No NOTOKY OTHOCUTENbHO Ten/1006MeHHMKaA

B CBOUX COOTBETCTBYOLWNX NMPOTOYUHbBIX NYTAX ANd BO34yXa.

MpeanoyTuTeNbHO, NIOLWAaAb NOMEPEYHOro CeYEeHUs BX0Aa BO3BPATHOMO

BO3AyXa W naowaab nonepevyHoro ceyeHnd BXOoAa HAapyXHOro BO3AYyXa
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6onblwe, YeM NaOWAAb NOMNEPEYHOro CeYEHUS BbIXO[a HArHETaeMoro Bo3ayxa
M naowanb MNONepeyYHoro cedyeHus BbiXxoda OTpaboTaHHOro BO3AyXa.
YuntbiBass TOT (aKT, UYTO YyuyacTKM BO34YyXOBOAa BO3BPATHOrO BO3AyXa W
y4yacTKM BO34YyXOBOAA HApYXHOr0 BO3AyxXa paboTaloT C  paspsxeHuem
OTHOCUTENbHO aTtMocdepHoro AaBneHuns, yBen4yeHHas naowaab
NOMEPEYHOro ceYeHus AaHHbIX YY4aCTKOB BO34YX0BOAA MUHUMN3NPYET 06w NI
nepenaj AaBfeHWs B MEepBOM MPOTOYHOM NyTU ANS BO34AyXa, BO34AyX B
KOTOPOM repeMellaeTcs nepBbiM BEHTUASTOPOM, C OAHON CTOPOHbI, U 06LMiA
nepenaj AasfeHUs BO BTOPOM MPOTOYHOM MyTWU ANS BO3AyXa, nepeMeweHune
BO34YyXa B KOTOPOM OCYLUECTBASETCS BTOPbIM BEHTUAATOPOM, C ApPYrom
CTOpOHbI. KpoMe TOro, 3TO NOBbLIWAET XapaKTEPUCTUKU BEHTUASALMNOHHOIO
6noka B NjaaHe nNpPouM3BOAMTENBHOCTM  BO3AYXOObMEeHa W  YPOBHS

c034aBaeMoro wyma.

MpeanouyTnTENbHO, NpeanaraeMas BEHTUNSUMOHHbIN 610K COAEPXKUT
NCMosib3yeMbln Npun HeobxoANUMOCTM 06BOAHON NPOTOYHbLIN NYTb AN15 BO34AYXa,
npoxoaawmn B 0bxoa tennoobMeHHUKa. bonee npeanoyTnTenbHO, 06B0AHON
BO3AYLWHbIN KaHan BK/AK4YaeT B cebsa ABa OTAENbHbIX MPOTOYHbIX NYyTH,
CUMMETPUYHO  0OXOoAsWmMX  TeroobMeHHUK. DTO TakkKe  NoBblaeT
XapakTepUCTUKMU BEHTUASLUMOHHOIO 670Ka B MJjlaHe NpPOU3BOAUTENbHOCTU

BO3/YyXO06MeHa 1 YpPOBHSA CO34aBAEMOro LIyMa.

MNpeanouyTUTENbHO, B YCTAHOBKE MPeAyCMOTPEH MepenyCcKHOW KnanaH,
BbIMOSIHEHHbIA C BO3MOXHOCTbIO MEPeK/IOUEHNS M3 MepBOro MNOJIOXKEHUS, B
KOTOPOM OH 0becrneuynBaeT BO3MOXXHOCTb NPOXOXAEHNS BO3BPATHOIO BO3AyXa
yepe3 TenN00OMEHHMK MO MNEepBOMY MNPOTOYHOMY MNyTU ANS BO3AyXa M
BO3MOXXHOCTb MPOXOXKAEHUSA HApPY>XHOro BO3AyXa uyepe3 TensioobMeHHMK Mo
BTOPOMY MpPOTOYHOMY nNyTW ANa BO3AyXa, BO BTOpOe TMOJIOXKEHUE,
obecneumBalollee NpoOXOXKAEHWE  BO3BPATHOro  Bo3gyxa B 06xog
TEenN00OMEHHMKA MO nNepBOMY MPOTOUYHOMY nNyTU ANS BO3AyXxa M
NPOXOXAEHME HapYXHOro BO3ayxa B 006xoa TennoobMeHHMKa Mo BTOPOMY
NPOTOYHOMY NyTW ANA Bo3ayxa. bonee npeanouTuUTeNnbHO, NEpenyCcKHON

KnanaH cBsi3aH C YCTPOMCTBOM nNpuBOAA KnanaHa, AEeWCTBYHOWMM Ha
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nepenycKkHoM KnanaH, NpuyeM YyCTPOMCTBO MpMBOAA KNarmaHa pacrnonOoXeHo
BHYTPU BEHTUASUMOHHOro 65noKka B LUEHTPasibHOM MeCTOMOMIOXKEHNUN Ha
NOSIOBMHE PAaCCTOSIHUA MexXay MepBbiM MPOTOYHLIM MNYTEM AN BO34AyXa W
BTOPbIM MPOTOYHbIM NYyTEM Ans Bo3ayxa. ITo ewe 6onee yBenMuumBaet

KOMMNAKTHOCTb YCTAHOBKMW.

MpeanoyYTUTENbHO, B BEHTWISLWMOHHOM 6/10Ke COMnacHoO HacToseMy
N306peTeHni0 NO MeHblen Mepe 6onbluas 4acTb, NPeAnoYTUTENbHO MO
MeHblwen Mepe 80%, BCEN ANMHBbI KaXaoro U3 BHYTPEHHUX BO34YXOBOAOB
BEHTUASALMOHHOIO 6710Ka MMET NO CYyLeCcTB, NMPSAMOYrosibHOe rnonepeyHoe
ceyeHmne. ITO TaKXKe cnocobCTByeT KOMMNAKTHOCTU BEHTUASILLMOHHOIO 610Ka C
pekynepaunen Tenna 6e3 Kakoro-nbo CHMXeHUs pabounx XxapakTepucTmk B

NnaaHe NPouU3BOAUTENbHOCTU BO3AYX00OMEHA U YPOBHS LUYMa.

MpeanoyYTUTENbHO, B BEHTWISLWMOHHOM 6/10Ke COMnacHoO HacToseMy
n306peTeHnio nepBbiM NPOTOYHBIN NYTb ANS BO34yXa WU BTOPOW MPOTOYHbLIN
nyTb ANS BO34AyXa PacrojioXXeHbl 0CeCMMMETPUYHO MO OTHOLWEHWUID ApYyr K
APYry OTHOCUTENbHO OCW MOBOpPOTa, NPOXOoAseN 4epe3 BEeHTUASLMOHHOW
6N10K, M OTHOCWUTENIbHO NOBOPOTA BEHTUASAUMOHHOro 6noka Ha 180° no
yKa3saHHOM ocu nosopoTa. 270 noBbILWaeT YHUBEPCaNbHOCTb
BEHTUASAUMOHHOrO 6710Ka C pekynepauumein Tensa B OTHOLWEHUW ero

YCTAaHOBKW B NMOMeELLEeHNN.

MpeanoyYTUTENbHO, B BEHTWISLWMOHHOM 6/10Ke COMnacHoO HacToseMy
n3obpeteHnto obecrneyeHa BO3MOXHOCTb YCTaHOBKM 650Ka ynpasreHus,
npeanouTUTENbHO CoAepXXawero naHenb ynpasBieHUs W/ unn AUCNNENHYIO
naHesnb, ANS ynpaBleHUss AaKTUBHbIMM KOMMOHEHTaMW BEHTUAALNOHHOIO
6n0Ka, TakKMMK KakK NepBblii BEHTUAATOP, BTOPOW BEHTUASATOP M NepenyCKHOM
KnanaH, npuyem 600K yrnpasneHUs MOXeT ObiTb YCTaHOB/IeH B MepBOM
MEeCTOMOJIOXKEHUN BEHTUASLMOHHOIO 610Ka Mnn BO BTOPOM MECTOMOJIOXEHUN
BEHTUASAUMOHHOro 6510Ka, npuyeM nepBoe MeCTONnoJIOKEHNne W BTOpoe
MeCTOMNoJIOKEeHNe pacnosiodKeHbl OCECMMMETPUYHO MO OTHOLWIEHUI Apyr K

APYry OTHOCUTENbHO OCM MOBOPOTa, MNPOXOASWEN uepe3 BEHTUASLMOHHON
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6N10K, M OTHOCWUTENIbHO NOBOPOTA BEHTUASAUMOHHOro 6noka Ha 180° no
YKa3aHHOM OCKM NoBOpOTa. IJTO TakXe MOoBbIWAaeT YHUMBEPCaNbHOCTb
BEHTUASAUMOHHOrO 6710Ka C pekynepauumein Tensa B OTHOLWEHUW ero

YCTAaHOBKW B NMOMeELLEeHNN.

MpeanoyYTUTENbHO, B BEHTWISLWMOHHOM 6/10Ke COMnacHoO HacToseMy
n306peTeHnto MnepBblii BEHTUAATOP WM BTOPOM BEHTUASATOP PACMONOXEHbI
OCECMMMETPUYHO MO OTHOLUEHUIO APYTr K APYry OTHOCUTENbHO OCU NOBOPOTA,
npoxoaswen u4epe3 BEHTUASAULMOHHOMW 670K, M OTHOCUTENBLHO MNOBOPOTa
BEHTUAALMOHHOIO 6510ka Ha 180° no ykasaHHOW OCKM NOBOpPOTA. DTO Takxe
NOBbILLAET YHWUBEPCANbHOCTb BEHTUASALUMOHHOro 6510Kka C pekynepauuen

Tenna B OTHOWEHUN ero yCtaHOBKM B NMOMELLEHNN.

MpeanoyYTUTENbHO, B BEHTWISLWMOHHOM 6/10Ke COMnacHoO HacToseMy
n3006peTeHnio BTOPOM BEHTUAATOP MOXeT OblTb YCTaAHOBAEH B MepBOW
opuveHTaumu MM BO BTOPOW OpMEHTauuW B CBOEM MecCTe, PacrnosiOXXEeHHOM
BHYTPU BEHTUAALMOHHOro 6510Ka, NpUMYEM nMepBbl BbIXO[ HaArHEeTaemMoro
BO34yXa W BTOPOM BbIXOA HArHETaeMoro BO34YyXa pacrnosioXXeHbl B pasHbIX
MecCTax BEeHTWISUMOHHOro 65n0Ka, NpuyeM nepeas OpuveHTauusa M yKasaHHas
opueHTauus, npeanoyvYTUTenbHO, MPOTUBOMONIOXKHBLI APYr APYry. 2TO TakXe
NOBbILLAET YHWUBEPCANbHOCTb BEHTUASALUMOHHOro 6510Kka C pekynepauuen

Tensa B OTHOLIEHNN €€ YCTAHOBKW B NMOMELLEHNN.

KpaTkoe onucaHue yeptexei

dur. 1 - nepcnekTuBHoe wn3obpakeHne BapuaHTa peanusaunm
BEHTUASAUMOHHOrO 65n0Ka C pekynepauwnen Tenna CoOrMacHO HacCTosWeMy
Nn306peTeHunIo.

dur. 2 - BMA B NjaHe BapuaHTa peanu3auunu BeHTUNSUMOHHOro 6s10Ka
C peKynepaumen Tensa CornacHoO HacTosweMy n3obpeTeHuto.

dur. 3 - Bua cnepeau BapuaHTa peanmsaumu BEeHTUASLMOHHOro 6noka

C pekynepauunen Tensaa cornacHo HacTosiweMy U30bpeTeHunto.
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dur. 4 - Bug, C3aam BapvaHTa peanu3aumm BEHTUAALMOHHOIO 6n0Ka C
pekynepauuen Tenna CornacHo HacTosiweMy U3o0bpeTeHunto.

®ur. 5 - BU4, CHM3y BapuaHTa peanu3auuum BEHTUAALMOHHOIo 610Ka C
pekynepauuen Tenna CornacHo HacTosiweMy U3o0bpeTeHunto.

dur. 6 - BNA cnepean BapuaHTa peanusaumm BEHTUAALWMOHHOIo 6noka
C pekynepauwen Tenna C YAaNeHHOW nMepeaHen KPbIWKOW COrnacHo

HacToALWeEMY N306peTeHunio.

BeHTUNAUMOHHBIN 610K 1 C pekynepauven Tenna oCcylwecTBaseTr
nogayy HarHetaemoro Bo3ayxa (supply air, SA), npeanoyTUTeNbHO
Hapy>XHOro BO34AyXa WKW CBeXero BO34Ayxa, B MNOMEWeHue Win 4actu
noMelweHns, W yaaneHue BoO3BpaTHoro Bo3ayxa (return air, RA),
npeanouyTuTeNbHO OTPabOTaHHOro BO3AYyXa WAM UCMONbL30BAaHHOINO BO34AYXa,

N3 NOMELLEHNS UK YacTen AaHHOIo NMOMELWLEHNS.

BeHTuUnAuMOHHbIN 610K 1 COAEpXWUT BbIXOA HaArHETaeMOro BO34AyXa
(supply air outlet, SAO) ana obecneuyeHns coobweHNUa NOTOKA HAarHeTaeMoro
BO34AYyXa C YKasaHHbIM NOMELWEHNEM, BXOA4 BO3BpaTHOro sosayxa (return air
inlet, RAI) ana obecneuyeHuns cooblieHUsS MOTOKa BO3BPATHOMo BO3AyXa C
YKa3aHHbIM MoOMeweHneM, BbiXo4d OTpaboTaHHOro Bo3ayxa (exhaust air
outlet, EAO) anga obecneyeHnsa coobuweHnsa notoka oTpaboTaHHOro Bo3ayxa C
atMocdepoir n BxoA HapyxHoro Bo3ayxa (outside air inlet, OAI) ans

obecneyeHnsa CoobLeHMS NOTOKA Hapy>KHOro BO3AyxXa C aTMoCcdepon.

KpoMe TOro, BeHTUASUMOHHbBIN 6A0K 1 C pekynepauuven Tenna
copepxut TennoobmeHHuk (heat exchanger, HEX), coaepXawuin rnepsble
BO3AYLWHbIe KaHasbl (He noKas3aHbl) M BTOPble BO3AYLWHble KaHanbl (He
nokasaHbl) AN9 nepepayn TenaoBOW 3HEpPrnM OT BO3BPATHONO BO34AYXa,
NOCTynalLWero B yKasaHHble nepBble BO3AYLUHble KaHanbl U oTpaboTaHHOro
BO34YyXa, BbIXOASLWEro N3 yKasaHHbIX NepBbliX BO3AYLWHbIX KaHanoB, C O4HOM
CTOPOHbI, Hapy>XXHOMYy BO34YyXYy, MOCTynawweMy B YKa3aHHble BTOpble
BO3AYLWHbIE KaHanbl, 1 HAarHETaeMOMy BO34YXY, BbIXOAAWEMY U3 yKa3aHHbIX

BTOPbIX BO34YLWIHbIX KaHanoB, C Apyron CTopoHbl. Kpome Toro, 6n0k 1
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copepXxut nepebin  BeHTuUnatop (first ventilator, V1) B nepsoM
MECTOMOJ/IOKEHUN BHYTPU BEHTWASUMOHHOro ©6noka 1, cayxawunm png
nepemelleHns Bo3ayxa rno nepsomMy nNpoTtoyHoMmy nyTtu ansa sosayxa (first air
flow path, AFP1), HauuMHaooweMycss Ha YyKas3aHHOM BXOAE BO3BPATHOrO
Bo3ayxa (return air inlet, RAI), npoxoasweMy Mo YyKas3aHHbIM MepBbIM
BO34YWHbIM KaHanam B TennoobmeHHnke (heat exchanger, HEX) wu
3aKaH4YMBaloLWEMYCS Ha YKa3aHHOM Bbixoae oTpaboTaHHOro sosayxa (exhaust
air outlet, EAO), n BTopon BeHTUnaTop (second ventilator, V2) B0 BTOpOM
MECTOMOJ/IOKEHUN BHYTPU BEHTWASUMOHHOro ©6noka 1, cayxawunm png
nepemelleHns Bo3gyxa no BTOPOMY MPOTOYHOMY NMyTW ANns Bo3ayxa (second
air flow path, AFP2), HauMHawweMycs Ha YKa3aHHOM BX0AE€ HAapy>XHOro
Bo3ayxa (outside air inlet, OAI), npoxoasileMy Mo YKa3aHHbIM BTOPbIM
BO34YWHbIM KaHanam B TennoobmeHHnke (heat exchanger, HEX) wu
3aKaHUYMBALWEMYCS Ha YyKa3aHHOM BbIXoAe HarHetaemoro sosgyxa (supply
air outlet, SAO).

MepBbi NPOTOYHbIN NYTb Ans Bo3ayxa (first air flow path, AFP1) wu

BTOPOM NPOTOYHbLIN NyTb ANA Bo3ayxa (second air flow path, AFP2) coaepxaTt

BHYTPEHHME BO3AYXOBOAbl C MONEPEYUHbIM CeUEHUEM NPAMOYTro/IbHON (DOPMBbI.
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®OPMYJIA NUSOBPETEHUA

1. BeHTUNAUMOHHBLIMN 6N0K A8 nogayn HarHetaemMoro BoO34yxa,
NpeanoyYTUTeNIbHO HAapY>XHOro Bo3ayxa (CBEeXero BO34yxa), B MNOMeweHue
WAW €ero 4actm u pAsa yaaneHus BO3BPATHOrO BO34yXa, NPeanouYTUTENbHO
oTpaboTtaHHOro Bo3ayxa (MCNOAb30BaHHOIO BO34AyXa), W3 YKa3aHHOro
NOMeLLEHMS UKW ero YyacTen, coaepXallimmn:

BbIX04, HarHeTaemoro Bo3ayxa ans obecneyeHnss COObLEHUss NOTOKa
HarHETaeMoro B0o3ayxa C yKa3aHHbIM MOMELEHNEM;

BXOZA BO3BpaTHOro BoO3ayXa Ans obecrneyeHns cooblleHns noToka
BO3BPAaTHOro BO34yXa C YKa3aHHbIM MOMELLEHNEM;

BbIX04 OTpaboTaHHOro Bo3ayxa anga obecnedyeHns coobueHna noToka
oTpaboTaHHOro Bo3ayxa ¢ atMocdepoit;

BXO4 HAapy>XHOro BoO3ayxa ansa obecneyeHns coobuweHnsa noToka
Hapy>XHOro Bo3ayxa ¢ atMocdepoi;

TENNTO006MEHHNK, MMEIOWMNIA NEpBble BO3AYLIHbIE KaHanbl WU BTOpPble
BO3AYLWHbIE KaHanbl ANA8 nepegayn TEnaoBOW 3SHEPruM OT BO3BPaTHOMO
BO34yXa, NOCTynawwero B NepBble BO34YLWHbIE KaHanabl, U OTpaboTaHHOro
BO34AYXa, BbIXOASLLEro M3 NEepBbIX BO3AYLWHbLIX KaAHaNoB, C OAHOM CTOPOHbI,
Hapy>XHOMy BO34yXYy, NOCTynaloWeEMY BO BTOpble BO3AYLWIHbIE KaHanbl, W
HarHETaeMOMy BO34YXY, BbIXOASAWEMY M3 BTOPbIX BO3AYLWHbIX KaHanos, C
APYron CTOPOHbI;

NEpPBbIA BEHTWUAATOP, PACMNONIOXKEHHLI B MNEPBOM MECTOMOMOXEHUM
BHYTPMU BEHTUAALMOHHOIO 6n0Ka, ANa NepeMelleHnMs Bo3ayxa no nepBoMy
NPOTOYHOMY MyTWM AN BO34yXa, HAUYMHAKWEMYCS Ha YKasaHHOM BXoAe
BO3BPaTHOro BO3AyXa, NpPOXOASILLEMY MO MNEPBbIM BO3AYLWHbIM KaHanaMm B
TEN1006MEHHNKE M 3aKaHUMBaAIOWEMYCS Ha BbiXxode oTpaboTaHHOro BO34yXa;
n

BTOPON BEHTUNSATOP, PAaCnOMOXEHHbIAW BO BTOPOM MECTOMOMOXEHUM
BHYTPW BEHTUASLMOHHOIO 6710Ka, cnyXawnin ana nepeMeweHms Bosayxa no
BTOPOMY MNpPOTOYHOMY NYTWU ANS BO34AYXa, HAUYMHAKOWEMYCS Ha YKa3aHHOM
BXOAE HapY>XHOro BO34yxa, NpoxoaswemMy no BTOPbIM BO3AYLWHbIM KaHanaM B

TennoobMeHHnKe 1 3aKaH4YMBakWEMYCA Ha BbIX0AE€ HArHETAEMOro BO3ayXa,
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XapakTepusyLwnmnca Tem, 4To:

nepBbli NMPOTOYHbIA NYTb AJ19 BO34AYyXa M BTOPOW NPOTOYHbLIM NYyTb AN
BO34yXa coAepXXaT BHYTPEHHME BO34YyXOBOAbl C MNOMNEpeyYHbIM CeyeHneMm
NpSAMOYrosibHOM (POpPMbl.

2. BeHTUNAUMOHHBIN 6/10K NO M. 1, B KOTOPOM BbIX0[, HAarHETaemoro
BO34yXa, BXOA BO3BPATHOrO BO3AYXa, BbIX04 OTPaboTaHHOro BoO3ayXa U BXOA
Hapy>XHOro BO34yxa BCe€ WMEKT N0 CYWecTBy TrOrnepeyHble cedyeHus
NpSAMOYrosibHOM (POpPMbl.

3. BeHTUNAUMOHHBIN 610K no n. 1 wauM 2, B KOTOPOM rMepBbln
BEHTUASATOD PAacrojioKeH B NMepBOM MPOTOYHOM MyTW AN BO34yXa ganee no
NOTOKY OTHOCUTENbHO Tena100OMeHHUKa, T.e. MexAay TernnoobMeHHUKOM W

BbIXOAOM OTpaboTaHHOro BO34yxa.

4. BeHTUNAUMOHHBLIM 600K No nwboMy m3 n.n. 1 - 3, B KOTOPOM
BTOPON BEHTUNATOP pacnofioXeH BO BTOPOM MNPOTOYHOM NYyTWM ANS BO3AyXa
ganee nNO NOTOKY OTHOCUTENbHO  TennoobMeHHuKa, T.e.  Mexay
TENN006MEHHMUKOM N BbIXOAOM HarHETaeMOro so3ayxa.

5. BeHTUNAUMOHHBLIM 600K No nwboMy m3 n.n. 1 - 4, B KOTOPOM
nepBbln BEHTUAATOP U BTOPON BEHTUASATOP PACMnOIOKEHbI Aanee no NnoToKy
OTHOCUTENbHO TENJ100OMEHHUKA B CBOMX COOTBETCTBYIOLUMX NPOTOYUHbIX MYTAX

ANS BO34yXa.

6. BeHTUNAUMOHHBLIM 6/10K NO N. 5, B KOTOPOM rnonepeyHoe cevyeHune
BXO4Aa BO3BPAaTHOr0 BO34yXa M MOMNepevyHoe CeyeHuMe BXOAa Hapy>XHOoro
Bo3ayxa bonble, yeM NonepevyHoe CeyeHne BbIXOAa HArHEeTaemMoro BO3AyXa

N nonepeyvyHoe ceyeHue Bblxoaa oTpaboTaHHOro Bo3Ayxa.

7. BeHTUNAUMOHHLIN 60K no nwbomy w3 n.n. 1 - 6,

XapakTepusyLwnncsa TemM, YTo COAEPXNT NCNOJIb3YEMbIM NP HEOO6X0ANUMOCTHU
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06BOAHON NPOTOYHBLIN NYTb ANS BO34AyXa, npoxoaawmnm B  06Xxopm

TennoobMeHHuKa.

8. BeHTUNALMOHHBIN 610K NO N. 7, B KOTOPOM YKa3aHHbIN 06B0OAHOMN
NPOTOYHbLIN NYTb COAEPXMWUT ABa OTAENbHbLIX NPOTOYHbLIX MYTU, CUMMETPUYHO

ob6xoaAaWmnX TEMNT00OMEHHUK.

9. BEHTUASALMOHHBIN 610K Mo M. 7 unn 8, B KOTOPOM NpeayCcMOTpeH
nepenyckKHol KnanaH, BbIMOSIHEHHbIA C BO3MOXHOCTbIO NEPEKoUYEHUS U3
NepBoro nMOJIOXKEHUS,, B KOTOPOM OH obecneuymBaeT BO3MOXHOCTb
NPOXOXAEHUS BO3BPATHONO BO3AyXa uyepe3 Tenn00OMeHHUK Mo NepBoMYy
NPOTOYHOM NYTU ANS BO3AYyXa M BO3MOXHOCTb MNPOXOXAEHUS HapPY>XHOro
BO3A4yXa 4yepe3 TEMSI006MEHHUK NO BTOPOMY MPOTOYHOM MyTWU ANS BO3AYXa,
BO BTOpPO€ NONMOXEHWe, obecrneunBalollee TMPOXOXKAEHME BO3BPATHOrO
BO3AyXa B 06xoA TeM/00O6MEHHMKA MO NepBOMYy NMPOTOYHOM NMYTU ANS BO3AYXa
M NPOXOXAEHWE HAPY>XHOro BO3Aayxa B 06xo0A4 TennoobMeHHWKa Nno BTOPOMY

NPOTOYHOM MYTWU ANS BO3AyXa.

10. BeHTUnsAuMOHHbIN 6/10K NO M. 9, B KOTOPOM NepenycKHOM KianaH
CBs3aH C YCTPOWCTBOM MnpuBoAa KnanaHa, AEUCTBYIOWMM Ha nepernycKHOM
KnanaH,

npuyemM YCTPOMCTBO NpuMBOAA KlanaHa  pacrnosioKeHO  BHYTPU
BEHTUASALUMOHHOrO 650Ka B LUEHTpallbHOM MeCTe, pacrnosio)KeHHOM Ha
NOSIOBMHE PAaCCTOSIHUA MexXay MepBbiM MPOTOYHLIM MNYTEM AN BO34AyXa W

BTOPbIM NPOTOYHbLIM NyTEM AN BO3AYXaA.

11. BeHTUMAAUWMOHHBbIN 610K Mo nwbomy 3 n.n. 1 - 10, B KOTOPOM MO
MeHblen Mepe 6onbllas 4yacTb, NPeaAnoYTUTENbHO MO MeHblen Mepe 80%,
BCEN A/IMHbI KaXXA0ro U3 BHYTPEHHMUX BO34AYXOBOAOB BEHTUISALMOHHOIO 6n10Ka

MMEIT MO CYLLECTBY NPSIMOYro/ibHOE MonepeyvyHoe CeUYeHUe.

12. BeHTUMAAUWOHHBbIN 610K no nwboMy n3 n.n. 1 - 11, B KOTOPOM

nepeblil NPOTOYHLIA MYyTb ANS9 BO34YXa W BTOPOM MNPOTOYHbIA NYyTb A4
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BO34yXa PpacnonoXeHbl OCECMMMETPUYHO MO OTHOLWEHUID Apyr K Apyry
OTHOCUTENIbHO OCW NOBOpPOTA, NMPOXoASLWEN Yepe3 BEHTUASALMOHHON 6NM0K, U
OTHOCUTENIbHO MOBOPOTA BEHTUAALMOHHOIO 6/10ka Ha 180° no yKkasaHHOM oK
noBopoTa.

13. BeHTUMAAUWMOHHbIXN 60K no n. 12, B KOTOpOM obecneyeHa
BO3MOXHOCTb YCTaHOBKM 6noka ynpasneHus, npeanoyYTUTENbHO
cogepXawiero naHenb ynpaBneHus U/Mnn  AUCNNENHYKD nMaHenb, AN
ynpaBneHUs akTUBHbIMKM KOMMOHEHTAaMW BEHTWISAUMOHHOIO 650Ka, TakuMu
KakK nepBbli BEHTWIATOpP, BTOPOWN BEHTUASATOP M NEepernycKkHOW KianaH, B
NnepsoM MeCTOMOJIOKEHUN BEHTUAALMOHHOro 650Ka wWAM BO BTOPOM
MEeCTOMO/IOXKEHUN BEHTUNSALNOHHOro 6s10Ka,

npuyeM nepeBoe MeCTOMONOXEHNe U BTOPOEe MEeCTOMNOoJIOXKEeHue
pacnonoXeHbl OCECMMMETPUYHO MO OTHOLLUEHUIO APYr K APYFY OTHOCUTENbHO
OCWM MNOBOPOTAa, NPOXoAsiLe yepe3 BEHTUASALWUOHHON 60K, N OTHOCUTENbHO

NOBOPOTa BEHTUNALMOHHOIO 610ka Ha 180° no ykasaHHOW OCKM NOBOpOTA.

14. BeHTUAAUWOHHBIN 650K no nwboMy u3 n.n. 1 - 13, B KOTOPOM
nepBbln BEHTUASATOP M BTOPOW BEHTUASATOP PacnosiodXeHbl OCECUMMETPUYHO
NO OTHOWEHMI APYr K APYry OTHOCUTENbHO OCM MNOBOPOTa, Mpoxoasiuen
yepes BEHTUNSALNOHHON 610K, U OTHOCUTENbHO MOBOPOTA BEHTUASILMOHHOIO

6noka Ha 180° no yka3aHHOM OCM NOBOPOTA.

15. BeHTUnsAuuoHHbIn 610K no nwboMy m3 n.n. 1 - 14, B KOTOPOM
BTOPOMW BEHTUIATOP MOXET OblTb YCTAaHOBMEH B NepBOM OpUEHTauun Uan BO
BTOPOM  OpMeHTauMum B  CBOEM  MeCTe, pAacnoOJIOKEHHOM  BHYTpWU
BEHTUNALMOHHOIO 6/10Ka,

npuyeM nepBblil BbIXO4 HArHETaeMmMoro BO34yXa W BTOPOM BbIXOA
HarHeTaeMoro BO34AyXa pPacnosioXXeHbl B  Pas3HblX MecTax BHYTpHU
BEHTUNAALMOHHOIO 6510Ka, U

nepsas OpuWeHTaums U BTOpas OpMUeHTaums npeanoyYTUTEsNbHO

NPOTMBOMOMOXHbI APYT APYTY.
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