Breezart A

OnucaHue VAV-cuctem

BEHTUNALUMUOHHbBIE CUCTEMbI
C NEPEMEHHbLIM PACXOA40M BO3AYXA

www.breezart.ru 11.02.2025



CopepxaHue

1. 30UEM HYMHBI VAV -CUCTEMDI ...ceittiiieeiiiieeetttis e eettieeeettieeeetesuseeetaaaseetaaanseetanaeseeeasnassenesnnnseenennnns 3
2. VAV-CUCTEMA MU PEKYMEPATOP? coeeeeeeeieeeeieeeeeeieeeeeeeeeeeee e e e e e et e e e e e e e e e e e e e e e eeeeeeeeeeeaeeeeaaaaaaaeaaaeaaeaaaaeens 4
3. Kakue npenmyLLecTBa NOAYYAET NONb30BATENb VAV-CUCTEMBI? ....ccevriieeeiiiieeereiieeeeesnieeeennnneeens 5
4, KaK PADOTAET VAV-CUCTEMA cevvruuuieieeeeieiiiiiiieeeeeeeeeeettttaeeeeeeeseesssttnaaeeesssssssstnnaaeeessssssssssnnnaeeessesees 6
5. VAV-cuctema 6€3 pacnpeieIUTENBHOM KAMEPDI.....ccueeeeeeeeeeeieeieeeeieeeeeeeeeeeeeeeeeaeeeeaeaeaaeaaeaaaeaaaaaaeas 7
6. VAV-cuctembl Ha 6a3e 060pyaoBaHua Breezart M JEtLOZIC.......covvvvvvvuceeiiieeeeeiccee e, 9
7. MpoeKTUPOoBaHNE IHEPTOIPPEKTUBHBIX CUCTEM ...evriiiieiiiiiiiiiiriiieeeeseesiiiirrrrreeeessesssinrrrrreeeesseens 10

© Breezart 2



VAV-cucrembl

VAV-cuctema — 310 cucTema BEHTUAALLMM, NMO3BOJIAOLW,AA SKOHOMUTb SHEPTUIO0 6e3 CHUNKEHMUSA YPOBHA KoMmdopTa.
CoBpemeHHas afieMeHTHasa 6a3a NO3BOIAET CO3aBaTb TaKME CUCTEMbI MO LLEHAM, NOYTU HE MPEBbILLAOLLMX LEeHbI
0B6bIYHbIX CUCTEM BEHTUAALMN — 3TO O4HA M3 NMPUYMH UX BO3PACTAOLLLEN MONYASPHOCTH.

B 31O cTaTbe Mbl NOAPOGHO paccKaXKem o TOM, 4To Takoe VAV-cucTema M Kak oHa paboTaeT, Kakue

NpermyLLEeCcTBa NoJ/ly4aeT No/ib30BaTe/ib TAKOM CUCTEMbI, @ TaKXKE 0 TOM, Kak MOXKHO co3aatb VAV-cuctemy Ha
6a3e BEHTUNALMOHHbIX YCTAaHOBOK Breezart n aBTomaTunkm JetLogic.

1. 3ayem HyXHbl VAV-cuctembl

YT106bI NOHATb, 3a4em NoHaZ0buNOCk co3aaBaTbh VAV-cMCTeMbI, PaCCMOTPUM PaboTy TPaANLMOHHON CUCTEMDI
BEHTUAALNM B KOTTeAKe naowaabto 200-250 M. Lns }K1Mnoro nomeLLeHMA TaKoM naowaamn TpedbyeTca pacxos,
BO3/yxa 0Koo 1000 M*/4. 3UMOI1 A1 HarpeBa NPUTOYHOTO BO3AyXa 4,0 KOMMOPTHOM TemnepaTypbl NoTpebyeTca
0Ko/10 14 KBT-4 3Hepruu. MNpu 3TOM 3aMeTHaA YacTb SHepPrnmn byaeT TPaTUTLCA BNYCTYHO, BeAb NH0AN, AA KOTOPbIX
paboTaeT BEHTUAALMNSA, HE MOTYT HAXO4MTbCA CPA3y BO BCEM KOTTeAKe: HOYb OHM NPOBOAAT B CNaJIbHSAX, @ AEHb —
B APYrMX KOMHaTaX. YMEHbLUUTb e BbIBOPOYHO NPOM3BOANTENBHOCTb TPAANLMOHHOM CUCTEMbI BEHTUAALUN B
HECKO/IbKUX NOMELLEHMAX HEBO3MOKHO, NMOCKO/IbKY BanaHCMPOBKA BO3AYLUIHbIX K/anaHOB, C MOMOLLbIO KOTOPbIX
MOHO peryampoBaTtb noaayy Bo3ayxa no nomelleHmam, NpomM3BOAUTCA Ha STane NyCcKo-Hana4Ku, B npouecce
9KCNAyaTauMmn COOTHOLIEHME PACX0A0B M3MEHUTb HEBO3MOXKHO. [ToNb30BaTeNb MOMXKET TO/IbKO YMEHbLUINTb
0bWwuii pacxos Bo3ayxa, HO TOrA4a B MOMELLEHUAX, FAe HaXo4ATCA 04N, CTAaHET AyLWHO.

Ecnn K BO34yLWHbIM KNanaHam NoAKAYUTL 3/IEKTPONPUBOAbI, KOTOPbIe
NO3BONAT ANUCTAHLMOHHO YNPaBAATb NONOXEHNEM 3aC/IOHKM KNanaHa n Tem
CaMbIM Pery/iMpoBaThb Pacxos BO34yxa Yepes Hero, MOXKHO OyAeT BKNOYATb U1
OTK/II04ATb BEHTUALMNIO Pa3fe/ibHO B KaXK40M MOMELLLEHWUM C MOMOLLbHO
06bIYHbIX BbIKAOYaTENen. O4HAKo ynpaBAsTb TaKoM cuctemon byaet
NPaKTUYECKN HEBO3MOXKHO, BeZlb OAHOBPEMEHHO C 3aKPbITUEM YacTu
KNanaHOB NPUAETCA CHUXKATb NPOU3BOAUTENBHOCTb CUCTEM bl BEHTUAALMN HA
CTPOro onpeaeneHHy BEIMYNHY, YTODbI Pacxos BO34yXa B OCTa/IbHbIX MOMELLEHUAX OCTABAICA HEU3MEHHbIM.
VAV-cuctembl UM CUCTEMbI C MEPEMEHHbIM pacxoaom Bo3ayxa (Variable Air Volume) Kak pa3 n npegHasHayeHbl
ANA TOro, YTOObI fenaTb 3TO B aBTOMATUYECKOM PEKMME.

Hackonbko 3¢ dekTnBHO VAV-cUCTEMbI MO3BONAKOT SKOHOMUTL SHEPrMO? Ecan B Hawem npumepe BMeCTo
006bIYHOM CUCTEMbI BEHTUAALMM ByAeT ycTaHoBAeHa npocTeliwan VAV-cuctema, KOTopasa No3BOAUT pPasae/ibHO
BK/IIOYATb M OTK/OYATL NOAaYy BO34yXa B CMa/ibHU U OCTa/ibHble MOMELLEHUS, TO B HOYHOM peXXunme, Koraa
BO3/yX NOJAETCA TONBKO B CMasibHU, Pacxog, Bo3ayxa ByAeT cocTaBaAaTb okono 250 mM>/4 (13 pacyeTa no 125 m*/y
Ha [1Be cnasbHU Naowazbto no 20 m?), a noTpebaeHne sHeprn — okoso 3,5 KBT- U, TO ecTb B 4 pasa MeHbLUe, Yem
notpebaaeT TPaANLMOHHAA CUCTEMA BEHTUAALMM. YiKE HA 3TOM NPOCTOM NpUMepe BUAEH YPOBEHb JOCTUIaeMol
3HeproadpGeKTUBHOCTU.
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2. VAV-cuctema unm pekynepatop?

MPUTOYHO-BbITAMHbIE YCTAaHOBKU C peKkynepaTopom, Kak u VAV-cuctembl, NO3BONAOT SKOHOMUTb 3HEpruto. B
peKkynepaTopax 9KOHOMMUA AOCTUTAeTCA 3a cHeT nepesadum Tenaa oT BbITAXKHOIO BO34yXa K NPUTOYHOMY, MpUyem
3¢ PEKTMBHOCTb HEKOTOPbIX TUMOB PEKYNEePaToOpoB MoXKeT gocTurate 90%. Of4HAKO pekynepaunoHHble
BEHTYCTAHOBKM MMEIOT pAg 0cOBeHHOCTEN, KOTOPbIE 3aTPYAHAIOT UX MCMO/Ib30BAHUE B KBAPTUPAX U HEGONbLUMX
KOTTeax.

B KBapTMpax M3-3a HegoCTaTKa MecTa Yalle BCEro OPraHU3yroT TO/IbKO NPUTOYHYI0 BEHTUAALMIO, @ OTPaboTaHHbIN
BO34yX YAANAETCA Yepes BbITAXKHbIE KaHa/lbl, PAaCNOIOXKEHHbIE B CaHy3/1aX U Ha KyxHe. PasmelleHune ke
NPUTOYHO-BbITAXKHOIM YCTAHOBKM NpeanonaraeT NpoKaaLKy He TOIbKO MPUTOYHOM, HO BbITAXKHOM
BO34yXONPOBOAHOM CETU, 419 KOTOPOWM MOKET NPOCTO He XBaTUTb MecTa.

Kpome TOro, npuToyYHasa BeHTUAALMA obecnevymnBaeT BO3AYLLHbIN NOAMNOP KTPA3HbLIX» MOMELLEHUIA: YACTbIN BO3ayX
NoAaeTCA B XKW/ble MOMELLEHUA, MPOXOAUT NO KOPUAOPAM U, Y¥Ke 3arpA3HEHHbIN, yAANAETCA Yepes BbITANXKHbIE
KaHasbl B CaHY3/1axX M Ha KyxHe. Takaa cxema ABUMKEeHUA BO3A4YLHbIX MOTOKOB He NMO3BOASAET HEMPUATHbIM 3aMaxam
pPacnpoOCTPaHATLCA MO HKUJIbIM NOMeLLEHUAM. ECIM aHANOTMYHYI0 CUCTEMY OPraHM30BaTb C MOMOLLbIO MPUTOYHO-
BbITAMHOW YCTAHOBKM, Pa3MECTMB BbITAMKHbIE PELIETKUN B «TPA3HbIX» NOMELLEHUAX, TO NPUAETCA OTKa3aTbCA OT
Hanbonee apPeKTUBHOrO POTOPHOrO peKynepaTopa, MOCKO/IbKY OH AOMYyCKaeT YacTUYHOEe NoAMELLUBAHNE
BbITAMKHOTO (3arpA3HEHHOro0) BO34yxXa B NPUTOYHbIM KaHa. A NaacTMHYaTble peKkyrnepaTopbl, IMLLEHHbIe TaKoro
HeA0CTaTKa, MMET HEBbICOKYH0 3P PEKTUBHOCTb M CKIOHHbI K 06Mep3aHUIo Npu TemnepaType HapyKHOro
BO3A4yxa HMKe -10°C.

[pyroli BapuaHT co3gaHus nognopa npu UCrnoib30BaHUM MPUTOYHO-BITAXKHON BEHTUAALMM 3aK/I0YaeTCsA B
pa3banaHCcMpPOBKE NPUTOKA U BbITAMKKM: MPON3BOAUTENIBHOCTb MPUTOYHOTO KaHana HYXKHO cAenaTb Bbile, Yem
BbITAXKHOrO. Toraa 4yacTb NPUTOYHOIO BO3AyXa byAeT yXxoAuTb He Yepes PeKynepaTop, a CKBO3b BbITAXKHbIE
KaHaNbl «TPA3HbIX» NomMelleHuii. O4HAKo B 3TOM C/lyyae Ha co3faHue nognopa byaert yxoauTb 3aMmeTHas YyacTb
NPUTOYHOrO BO34yXa, U TOrAa NPUMEHEHME A0POroCTOALLEN NPUTOYHO-BLITAXKHOMN CUCTEMbI MOTEPSET CMbIC/ W3-
3a CyLLECTBEHHOTO NageHuns 3GPeKTUBHOCTM peKynepaLmm.

MepeyncaeHHble 0CO6EHHOCTM 3aTPYAHAIOT UCMO/b30BaHME PEKYNepaTopoB B KBAPTUPAX M HEBObLLMX
KoTTensKax, NoaToMy Hambosee 3peKTUBHbIM CNocobom sHeprocbepekeHmsa gaa Takux NomelleHuin byaert
MCMosib30BaHMe NpUToYHbIX VAV-cucTtem. B ToXKe Bpems peKynepaTopbl yCNewHo NpUMeHSOTCA B OQUCHbIX
NOMELLEHUAX U aAMUHUCTPATUBHDBIX 34aHUAX, F4e YKa3aHHbIE Bbllle HEA0CTaTKM He ABMAIOTCA CYLLECTBEHHbIMM,
Heob6xoaMmo oTMeTUTb, 4To VAV-CHCTEMbI MOXKHO TaK»Ke CO03aBaTb Ha OCHOBE NPUTOYHO-BbITAXHbIX YCTAHOBOK C
peKynepaTopom, NO3STOMY BMECTO «UAM» B Ha3BaHWM 3TOrO Pas3ge/ia MOXKHO NOCTaBUTb €M,
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3. Kakue npeumyuiectsa nonyyaet nonb3osartenb VAV-cucremol?

NTaK, ocHOBHbIM npenmyLiectBom VAV-cuctem ABASETCA CyLLECTBEHHAA SKOHOMMA SHEPTUK, 0COBEHHO
aKTyanbHasa ANA BEHTUAALMOHHDBIX CUCTEM C 3/IEKTPUYECKMM Kanopudepom: y Nonb3oBaTenei noasafeTcs
BO3MOXHOCTb BKAOYATb M OTKAHOYATb BEHTUAALMIO B NH0OOM KOMHATE TaK }Ke, KaK BK/IOYAET M BbIKAOYAET CBeT. A
NPUMeEHEHME KanaHoB C NPOMNOPLUUOHANbHBIMU 31EKTPONPUBOAAMU CAENAET yrpaBaeHue elle 6onee ya06HbIM,
No3BO/IMB NONb30BaTEIAM NAABHO PErYINMPOBaTb 06bEM NOAAaBAaEMOro Bo3ayxa. MOXHO TaKKe U3MeHATb 06bem
BO3/lyXa Mo CMrHay OT AaTYMKa NPUCYTCTBUA (aHaNOr CUCTEMbI «YMHbIN r1a3», UCNOb3yeMOn B BbITOBbIX CMIUT -
cucTemax), AaTyMKoB TeEMNEPaTypbl, BAAXKHOCTU, KOHLEeHTpauun CO, 1 ApyrMx — BCe 3TO NO3BOAUT
aBTOMATM3MPOBATb YNpPaB/eHNEe SHeprocbeperkeHnem.

Ecnn ke 6/10KM aBTOMATUKM, KOTOPbIE YNPABAAOT 3N1EKTPONPUBOAAMM BO3AYLIHbIX K1anaHoB, COeANHUTb e4NHOM
LWMHOM ynpaBaeHuA, TO NOABUTCA BO3MOMKHOCTb LLEHTPa/IM30BAHHOIO CLLEHAaPHOro ynpaBeHUa BCEN CUCTEMOI.
Hanpumep, MOXHO BPYYHYIO UM NO TaiMepy BKOYATb ONpeaeneHHble PexXnmbl paboTbl:

e  HouHol pexcum. Bo3ayx noaaetcs TO/bKO B CnasibHU. BO BCeX OCTalbHbIX MOMELLLEHMAX KaanaHbl
OTKPbITbl HA MUHUMA/IbHOM YPOBHE.

o /lHesHoU pexcum. Bo Bce MomeLLeHMA, KpOMe crasieH, BO34yX NoaaeTca B nonHOM obbeme. B
CNaZibHbIX KOMHaTaX KaanaHbl 3aKPbITbl UM OTKPbITbl HA MUHUMA/IbHOM YPOBHE.

e [ocmu. Pacxoz Bo3ayxa B rOCTUHON yBEIUYEH.

e [luKnuyeckoe nposempusaHue (UCNob3yeTcsa Npu ANNTeIbHOM OTCYTCTBUM Nitoaelt). B Kaxpoe
nomeLlleHune no-ovyepeamn nogaetca HebobLLIOE KOIMYECTBO BO34yXa — 3TO NO3BOAAET U3beXKaTb
noABAEHMA HEMPUATHbIX 3aMaXxoB U AyXOTbl, KOTOPble MOFYT CO34aTb AUCKOMOPT Npwu
BO3BpaLLLEHUM NtOAEN.

[NnA He3aBMCMMOro ynpaBaeHWs He To/IbKo 06 beMOM, HO U TEMMEepPaTypPo NMPUTOYHOIO BO34yXa B KaXKAOM U3
NOMELLEHNI MOKHO YCTaHOBMUTb AOrpeBaTenn (MalomoLLHblie Kanopudepsl), ynpasasemble oT UHAMBUAYAIbHbIX
pPerynaTopoB MOLLLHOCTK. 3TO NO3BO/IUT NOAABaTb M3 BEHTYCTAHOBKM BO34YX C MMHMMANbHO AONYCTUMOA
TemnepaTypoii (+18°C), MHAMBMAYabHO HarpeBas ero 40 TpebyeMoro ypoBHs B KaxKA0M NomeLLeHun. Takoe
TEXHUYECKoe peLleHne No3BoUT elle 6obliue CHU3UTb NoTpebeHne sSHepruu.
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4. Kak pabortaet VAV-cuctema

PaccmoTpuMm BHYTPEHHE YCTPOMCTBO M NpUHLMN paboTtbl VAV-cuctemsl.

o
VAV coBmecTumas PacnpenenutensHas o
npuTOYHasn Kamepa =
5]
yCTaHOBKa P = const g
=
0
C
MomeLleHue 1 MNomeLueHune 2

Tunosasa VAV-cuctema COCTOUT M3 CeLyHOLWMX KOMNOHEHTOB:

e BeHTMNALMOHHAA YCTAHOBKA C N/J1aBHO M3MEHAEMOM NPON3BOANTENbHOCTBIO. B Hel AoKeH
MCMONb30BaATbCA 3/IEKTPOHHO-KOMMYTUPYEMbIA (MIHBEPTOPHbINA) BEHTUAATOP WUJIU 3KE OBbIYHbIN
BEHTUAATOP, YNPaBASEeMbI OT perynatopa o60poToB (3/1eKTPOHHOro aBToTpaHchopmaTtopa),
KOTOpPbI NO3BOASET NNaBHO U3MEHATb CKOPOCTb BPaALLLEHWUS BEHTUAATOPA.

e BosayxopacnpeaenutenbHaa Kamepa, B KOTOPOWN NoaLepKMBaeTcA NOCTOAHHOe (3aaaHHoe)
nasneHue. K aToli Kamepe NoAKNHYAOTCA BO34YXOBOAbI OT BCEX 0OCNYKMBAEMbIX MOMELLEH WA,

o [unddepeHumnanbHblii 4aTUMK faBAEHUA, KOTOPbIM pacnonaraeTca Bo3/ie pacnpesenmTesibHoM
Kamepbl. [laT4MK C MOMOLLLbHO TOHKOW TPYOKM U3MepSseT AaB/ieHne BHYTPM KaMepbl 1 nepegaeT
3Ty MHDOPMALNIO BEHTUNALMOHHOW YCTaHOBKE.

e BosaywHbie KnanaHbl ¢ aneKTponpusogamm (VAV-knanaHsbl), ynpasasemble OT BblKatoYaTe e
NN PerynaTopoB (Ha cXeme He MoKasaHbl).

Pasbepemcs, KaK Bce 3T0 paboTaeT. [LonycT1Mm, YTO B Hayaie BCe BO3AYLUHbIe KaanaHbl NOJHOCTbIO OTKPbIThI. Ecan
B npouecce paboTbl 04MH U3 KNanaHoOB 3aKpbIBaeTcA, AaBNeHWe B BO3AyXopacnpeaennteibHoW Kamepe HaymHaeT
pacTu. 3To U3MeHeHMe GUKCUMpPYeTCa AAaTYMKOM, U CUCTeMa aBTOMATUKM NPUTOYHOW YCTaHOBKM CHUMKaeT CKOPOCTb
BpaLLEHMA BEHTUNATOPA POBHO HACTO/bKO, YTObbI AaB/ieHUe B Kamepe BEPHY/I0Ch Ha MPEXHNIN YpoBeHb
(nepexoaHbIi npouecc 3aHNUMaeT He bonee 0AHOM MUHYTbI). TaKMM 06pa3om, cMcTeMa aBTOMATUKM MOCTOAHHO
OTC/IEeXKMBAET YPOBEHb AaBAEHWNA B KAMEPE U NPU ero OTKAOHEHWUN B TY UKW UHYIO CTOPOHY OT 3a[,aHHOTO
3HaYeHMA M3MeHAET CKOPOCTb BpalleHNs BEHTUAATOPA TaK, YTobbl AaBieHMe BO3BPaLLanoch K Hopme. MOCKObKY
[aB/ieHne B Kamepe, a 3HAUYUT 1 Ha BXO/e KaXa0ro Bo34yxXxoBoaa, NoCTOAHHO, 06bemM NocTynatoLwero B
nomeLlleHns Bo3ayxa byaet onpenenatbcsa TONbKO Yr/I0M MOBOPOTa 3aC/IOHKM COOTBETCTBYHOLLLEro KnanaHa. Ha
NAMOCTPaLMM NoKasaHa VAV-cuctema, 06CNy»KMBaOLWAA TONbKO 3 MOMELLEHUA, O4HAKO 3TUX MOMELLEHNIN MOXKeT
6bITb Nt06OE KO/IMYEeCTBO.

Bce ob6opyaoBaHue, UCNONb3yEMOE A1 NOCTPOeHUA VAV-cMCTEMBI, MOXKHO YC/IOBHO Pa3ge/ivTb Ha ABe YacTu:
BEHTUNALMOHHAA YCTAHOBKA C AAaTYMKOM AABJAEHMA M BO3AyXOpacnpeaenmTebHas CeTb C Peryimpyembimm
30Hamu. O6e yactn VAV-cuctembl MOryT GYHKLMOHMPOBATb HE3aBUCUMO APYF OT APYra: BEeHTUNALMOHHARA
YCTaHOBKa C NOMOLLbIO AaTYMKa NOALEPKMBAET 3a4aHHOE AaBNeHWe B BO3AyXopacnpeaenntensHon Kamepe, a
No/b30BaTe /b C MOMOLLbIO BbIKNtOYATENEN MOXKET N0 CBOEMY YCMOTPEHMIO 3aKPbIBaTb M OTKPbIBATb KAanaHbl BO
BCEX 30Hax. [TOCKONIbKY AaBaeHMe B Kamepe NOCTOAHHO, TO PacXo4, BO34yXa B KaXKA0M NomelleHnn byaert
3aBMCETb TONIbKO OT NOOKEHUA 3aC/IOHKM KAanaHa 3Toro nomMelleHus, u He byaeT 3aBUCETb OT pacxoia Bo34yXa
B APYrMX MOMELLEHUAX.
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5. VAV-cucrema 6e3 pacnpegenutenbHou Kamepbl

VAV-cMCTEMY MOKHO YMPOCTUTb, OTKa3aBLINCh OT pacnpeaennteNbHON Kamepbl, U U3MepATb AaBaeHue
HenocpeAcTBEHHO B KaHase BO34yX0BoAa. B aTom caydyae Bce BO3AyX0BOAb! A0/IXHbI Pa3BOANUTLCA U3 OA4HOM
TOUKM, B6AN3M KOTOPOM 3amepsieTcs AaBneHme (MOXKHO CYMTaTb, YTO Kamepa NPOCTO YMEHbLIAETCs A0 pa3mepa
He60/bLIOro y4acTKa LEeHTPaNbHOro Bo3Ayxosoaa). [J/MHbl BO34yX0BOA0B, MAYLLMX OT TOYKM Pa3BeTB/eHUA 40
06CNyKMBAEMbIX, NOMELLEHWIA MOTYT BbITb PA3NIMYHBIMK, FABHOE, YTOBbI K KaX40My BO34yX0BOAY, MAYLLEMY OT
TOYKM Pa3BeTBAEHMSA, MOAKNOHANCA TO/IbKO OAMH KnanaH.

Ons ymeHblieHma ctoumocti VAV-cMCTeMbI OAUH YNPaBAAeMblid KnanaH MOXKeT 06CyK1BaTb Cpasy HECKONbKO
NOMELLEHWNI, B 3TOM C/ly4ae B MOMELLLEHMAX YCTAHABMBAIOTCA TONIbKO HELO0POTME KAanaHbl C PyYHbIM NPUBOAOM,
KOTopble BanaHCMpYHOTCA Ha 3Tane Nycko-HanaaKku. KoHpurypaumsa Bo3ayxonpoBOAHOM CETU HA yYacTKe,
Pacrno/Io}KeHHOM MOC/e YNPaB/IAeMOoro KaanaHa, MOXKeT ObiTb /Il000M, MOCKO/IbKY ee CONnpoTUB/IEHNE He byaeT
M3MEHATbCA B NPOLLECCE IKCM/IyaTauum. Takoe pelleHme No3BoiAeT CHU3UTb CTOMMOCTb CUCTEMbI, EC/TN
obcnykmMBaemble MOMELLLEHNA UMEIOT OANHAKOBOE Ha3HaYeHMe, Hanpumep, chnajabHW B KOTTeAKe Uan opucHbole
NoMeLLeHUs, 3aHMMaemMble O4HON KoMMaHuen. MOXKHO CHU3UTb CTOMMOCTb VAV-cUCTeMbI 4,0 MUHUMYMa,
MCNOb3ys TO/IbKO A,Ba yNpaBaseMblxX KnanaHa, Og4MH U3 KOTopbix byaeT obcnyKmMBaTb, Hanpumep, CnasbHu, a
OpYyrol — Bce ocTa/ibHble MOMELLEHWUA KBAPTUPbI UKW KOTTeAKa.

' Fpynna nomeweHuii, o6cnyxmsaembix ogHUM VAV-KNanaHOM, Ha3blBaeTcA 30HOM, No3Tomy 06bIuHO AN
VAV-cuctembl CHUTAIOT HE KOJIMYECTBO 06C/y}KMBaeMbiX MOMELLEHUIA, @ KOIMYECTBO 30H (B KaXkpoM
30HEe MOKeT 6bITb 04HO U1 HECKOIbKO O4HOTUMHbIX MOMELLEeHU).

Ha nnntoctpaumm nokasaH npumep KOPPeKTHOM KoHdUrypaLmm BO3AyXonpoBoaHol cetu VAV-cucTembl:

v - 7

A A

[MputoyHas DU
yCTaHOBKa - P, = const P, = const

B VAV pexnme (i

— ©® g &'

PaccmoTpum aToT npumep noapobHee. Mocie BEHTYCTAHOBKM PacnoioKeH GUAbTP TOHKOWM OYMCTKM (MOKET He
6bITb). Mo Mepe 3arpAsHeHMA GUAbTPa ero conpoTueaeHune byaeT pactu. O4HaKO B OT/IMYME OT 0BbIYHOWN CUCTEMDI
BEHTUAALMM PACXOA, BO3YXa NPW 3TOM MEHATbCA He ByeT, NOCKOIbKY BEHTYCTaHOBKA NOAAEPKMUBAET
NOCTOSHHOE AaB/ieHMe B BO34yX0BoAe nocsie ¢puabTpa. Takum 06pasom, A0MNONHUTENbHbIM MPENMYLLECTBOM
VAV cucTembl ABNSIETCA KOMMEHCALMA U3MEHEHUA CONPOTMBIEHNA BO3AYLIHOMO GUAbTPa.

Bo3ayxoBoabl K yrnpasasgemMblM KnanaHam pa3sBogAaTca n3 OAHOﬁ TOYKM NO NnpuHUMNy: oanH Bo3gyxosoad — OANH
KnanaH, npu asToM a/1MHbl BO34YyX0BOA0B OT TOYKM pPa3BETB/IEHUNA 00 VAV-KnanaHos pas3nnyHbl. B BerHEVI 4actm
pPacnonoxeH yl'lpaBl'IﬂeMbIﬁ KnanaH, KOTOprﬁ O6CI1Y)KMBaET Tpu nomeLLeHma. B aTUX nomeLLeHMAX YCTaHOBEHDI
Apoccenb-KnanaHbl C pydyHbIM ynpasaeHnem ana 6a!'|aHCVIpOBKM Ha aTane nycko-Hanaaku. MockonbKy
conpoTtmneBneHmne aTUX KnarnaHoB He 6yAET M3MEHATbCA B nNpouecce pa6OTbI, TO KOHd)MI'yan,MFI ceTun nocne
ynpaBaaAeMOro K/1ianaHa He OKa3blBaeT BJIMAHNA Ha TOYHOCTb NogAep*aHMA pacxoda BO34yxa.

O6paTVITe BHUMaAHUE, YTO K MarmcTpasibHoOMy BOo34yxosoay NOAKNKOYEH K/1anaH C PyYHbIM ynpaB/ieHNUEM — OH
MMmeeT HEU3MEHHbIN pacxon Bo3ayxa. TakoM KnanaH MoXKeT I'IOHaLI,O6MTbCFI ana obecneyeHus HOpMaﬂbHOVI
pa6OTbI BEHTYCTaHOBKM B C/ly4ae, KOrga BCe OCTajibHble KanaHbl 3aKpbITbl. BO34yxoBOA, € 3TMM K/1lanaHOM
06bIYHO BbIBOAUTCA B NoMelleHUe, rae TpE6VETCH NOCTOAHHAA Noda4a BO34yXa.
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Tenepb pacCMOTPUM OLLIMOKM, KOTOPbIE MOTYT ObITb A0OMYLLEHbI MPU MPOEKTUPOBAHNN BO3A4YXONPOBOAHOMN CETU
VAV-cuctembl:

1 6 mp

[MputoyHas
yCTaHOBKa
B VAV pexume

| O ol 5

PuneTp

(onumsl) = const P,# const

OwwnboYHble OTBETBIEHUA BO34YXOBOLOB BblAe/IeHbl KpacHbIM LgeToM. KnanaHbl N2 1 3 nogKntoveHbl K
BO34yX0BOAY, nayLemy OT TOYKKU pa3BeTBaeHua K VAV-knanaHy Nel. MNpu nsmeHeHUn NONOXKEHUA 3aCIOHKN
KnanaHa N2l nasneHue B Bo3ayxoBoge Bo3/e KnanaHos No2 v 3 6yaeT MU3MeHATbCA, NO3TOMY Pacxoj, BO3Ayxa
yepes HUX He ByaeT NOCTOAHHbIM. Ynpasasaembli KnanaH Ne4 Henb3A NOAKNIOYATb K MarncTpasibHOMyY
BO34yXOBOAY, NOCKOJIbKY MU3MEHEHMEe pacxoa BO34yxXa Yepes Hero MOXeT MPUBECTU K U3MEHEHUIO AaB/ieHnA
BO3/1e 3TOr0 KnanaHa (Touka n3amepeHus gasaeHua pacnosoxeHa ganbuie). A knanaH Ne5 Henb3Aa nogKAtoYaTh
TaK, KaK NOKa3aHO Ha Cxeme, Mo TOM e NpUYMHe, YTo 1 KnanaHbl N2 u 3.

Mbl pa3obpannch c Tem, Kak KOHOUTYPUPOBATL MPOCTblE BO3AYXONPoBoAHble ceTu VAV-cuctem. Bonee cnoxKHbIi
BAPMAHT CUCTEMbI, UCMO/Ib3YEMbI 1 B MHOTO3TaXKHbIX 34aHUAX, Mbl PACCMOTPUM B KOHLE CTaTbM.
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6. VAV-cucrembl Ha 6a3e ob6opypoBaHua Breezart un JetLogic

Bblwe mbl paccmoTpenn NpuHLumnn paboTtbl U ocobeHHOCTM NpoekTupoBaHus VAV-cuctem. Tenepb Mbl paccKkaXkem
o peannsaumm VAV-cuctembl Ha 6a3e BEHTUNALMOHHON ycTaHOBKM Breezart u mogynax JetLogic JL208. Ana
co3gaHna VAV-cuctem MOXKHO MCNOJIb30BaTb BCE MPUTOYHbIE U MPUTOYHO-BbITAXHbIE YCTaHOBKM Breezart

B CTaHZAPTHOM KOHGUrypaLmm (TO ecTb NpY 3aKase MOXKHO He yKasbiBaTb, YTO BEHTU/IALMOHHAA YyCTaHOBKa byaeT
MCcnonb3oBaHa Aa1a noctpoeHns VAV-cuctemsl).

Ona cozpanuna VAV-cuctembl Ha 6a3e JL208 noTpebytoTca cnegytollee obopyaoBaHue:
e Mopaynb JL208DP, KoTopbIi cOAepKUT 610K MUTAHUA, AATYUK AABAEHUA U BNOK HA 4 30HbI. B KomnnekTe
TpybKa 4na M3amepeHua AaBnaeHna n agantep 408 NOAKAOYEHUA K BO34YXOBOAY.
e Mopaynm JL208, ecnv Konnyectso 30H VAV-cuctembl 6onblie 4-x (ognMH moay/ib 06cnyxuBaeT A0 4-X 30H)

VAV 30HblI MOTYT UMETb Pa3/INYHblE TUMNbI YNPaBAeHUA:
e YnpaBneHue yepes Ny/bT: PAacXof BO34yXa B KaXKA0MN 30HE 3aZaeTCA BPYUYHYHO C Ny/bTa UAN
aBTOMaTMYECKM NO TaliMmepam.
e CmellaHHOeE ynpaBaeHue: 418 KaXKA0W 30Hbl AOMNONHUTEIbHO UCMOb3YETCA IOKAJIbHbIM pPerynsaTop,
pacxog, BO34yxa MOXHO 3a4aBaTb MO MECTY UK LEeHTPaNM30BaHO, Kak B NepBOM BapuaHTe.
e YnpasneHue no CO2: B 3TOM c/yvae ncnonb3ytotca agatynkm CO2, pacxos Bo3ayxa peryavpyerca
aBTOMaTUYECKM ANA NOALEPMKAHUA 334aHHOM KOHLEHTPaL MK YIEKUCIOro rasa.

Yepes Beb-uHTEpdeiic 4OCTYNHO yaaieHHoe ynpaB/ieHre BEHTUAALMEN, B TOM YMC/E PeryIMpoBKa pacxoga B
VAV 30Hax.

TuN KaXKA,0M 30HbI MOXKHO BbIGMPaTb HE3aBMCUMO APYT OT Apyra, Takum obpasom, VAV-cnuctema mosket
COZEepP’KaTb 30HbI C Pa3HbIM TUMOM YNpPaBAEHMS.

Ons ynpasneHusa VAV-cuctemol ncnonbayeTtcs WTaTHbIM nyabT TPD-283U-H, KoTopbii MoXKeT 06cayKnBaTb
00 20 30H. MNynbT N03BOAAET BbINOAHATL NOJHYHO HAcTPoMKy VAV cuctembl. [anee mMbl paccCMOTPUM Npumep
VAV-cucTembl € pasHbiMU TUNAMK 30H.

MopgoepxueaeTcs
= [ < e
AaeneHwe

e L
. COz

MNputouHan
ycTaHoBKa

2 ’* 3

MpuBeseHHan B 3TOM NpMMepe CUCTeEMA BEHTUAALUN AeMOHCTPUPYET pasInYHble BapUaHTbl yNpaBaeHuUA:

o Neo 1. Ky3ny30oHbl 1 mogyna JL208DP He nogKNto4eH peryaatop nan gatyuk. YnpasneHue
NpPoOW3BOAMNTCA TONBKO C Ny/ibTa No wuHe Modbus. Takol BapMaHT MOXKHO MCMONb30BaTbCA B oduce, rae
BEHTWUIALMA BK/OYAETCA N0 TaliMepy B paboyee Bpems.

o No 2. Ky3ny 30Hbl 2 nogkntoveH perynatop JLC101, ynpaBneHne MOXKeT NPONU3BOAMTLCA KaK
LLeHTPaIn30BaHHO, TaK U IOKaNbHO. [TepekntoyeHne mexay pydyHbIM 1 aBTOMAaTUYECKUM peXKMMamm
paboTbl MPOM3BOAUTCA C NYAbTA UK MO TAKMEPY.

e No 3. B stom nomeLLeHUn ycTaHoBneH gaTumk CO2. Pacxoa Bo3ayxa peryavmpyeTca aBTOMaTU4eCKn Ana
noaneprKaHMA 3a4aHHOrO C Ny/bTa 3HAYEHUA KOHLUEHTPaLLMKM YIIeKUCAOro rasa.
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e No4-1,4-2 n 4-3. Ha nnntocTpaLmm NokasaH BO3MOXKHbIN BapUaHT UCMO/Ib30BAaHUA OAHOrO K/anaHa aas
LLeHTPa/IM30BaHHOIO 06CNYKMBAHUA HECKO/IbKMX MOMELLEHUN.

CoctaB 6a3o0Boro ob6opyaosaHua VAV-cMCTEMbI C Y4€TOM TUMNA YNPABAEHUA PACXOA0M BO34YXa MOXKHO noaobpatb
c nomoubto Kanbkynatopa 4na pacyeta BEHTUNALUN.

7. TpoeKkTupoBaHue sHeproaPpPeKTUBHbIX CUCTEM

Ha 6a3e obopyaoBaHua Breezart u moayner aBTomatukm JetLogic BO3MOXKHO co34aHue 3HeproapeKTUBHbIX
CUCTEM BEHTUAALMM ANA NH0ObIX MOMELLEHWNI: KBAPTUP, KOTTeaKen, 0dUCOB M afMUHUCTPATUBHbIX 343aHUN.
JononHnTenbHO CHU3UTL 3aTPaTbl HA HAarpeB BO34yXa MOXHO € NomoLbio VAV-cOBMECTUMbIX MPUTOYHO-
BbITAXHbIX YCTAHOBOK C PEKYNepaTopOM.

3a A0No0HUTENIbHOM MHOPMaLMENn Y MOMOLLBIO B MPOEKTUPOBAHUMN S3HEPrO3PdEKTUBHbIX BEHTUAALLMOHHbIX
cuctem obpautaiitech B lnnepckuin otaen Breezart.
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