P DAIKIN

KOHOMUVOHEP®I

TexHn4yeckune [laHHble

?f? WHCTpyKUumMa no npoekTupoBaHuto cuctembl VRV ¢ BOAAHBIM KOHAEHCATOPOM

EEDRU13-201



PDAIKIN

KOHOMUWOHEP®I

TexHn4yeckune [laHHble

?f? MHCTpYKLNA No NnpoekTnpoBaHuio cuctembl VRV ¢ BOAAHBIM KOHAEHCATOPOM

EEDRU13-201




| * WHcTpykuumst no npoekTupoBaHuio cuctembl VRV ¢ BogsHBIM KOHEHCAaTOPOM

COAEP>XXAHUE

1 BBEOCHNE ... o 2
2 OcHoBHble KoHgurypauuu cuctembl VRV-WIIL. ... 3
OcHoBHas koHUrypaums 415 paboTbl B peXMME OXNaXOEHNS . . ... 3
OcHoBHas KoHUrypauus ans paboTbl B pexume oborpesa ........ 4
ANbTEPHATUBHOE PELUEHNE ... ... ..o\ 5
3 ONEMEHTbI BOAOMPOBOAA ... ..o 6
ObopynoBaHue AN OTBEAEHUA TEMMA ..o 6
ObopyaoBaHMe ANs TENNONEPEAAYUMN ..o 11
TPYBbI BOAOMPOBOMA ... ..ot 12
PaclumpntenbHbii BaK ........ ... 15
HacoCh! ... 15
TOuKN U3MEPEHUs TeMnepaTypbl U AABREHUS ...................... 16
KQUECTBO BOOBI ... ...t 17
4 TpeboBaHws K 6€30NaCHOCTU CUCTEMbI ........................ 18
BrOKMPOBKA HACOCA ... .. ..o 18
Pene npoToKa ..ot 18
3aLUMTA OT 3AMEP3AHUS ... ..o 19
BooonpoBoAHbIN CeTHaTbIN PUABTP ... 20
PekomeHaaumm ans MHOro6M04HbIX HapY»KHbIX YCTAHOBOK . ....... 20

lNonHoe oTBEAEHME TENNOTbI AN ogHoro Gnoka coctaenseT 710 BT 21

4] YNpaBneHNe CUCTEMOM . ... 22
[MonHoe ynpasneHue cuctemon VRV-WIII .......................... 22
BrnokuposaHue HapyxHbix 6rokos VRV-WIII ....................... 22

6 TpybonposoaHas cuctembl Refnet............................. 23

7 Tunosble KoHgurypauuv cuctembl VRV-WIIL ... 31
[TpUMEP KOHUIYPALMMN ... ..o 31
[TpUMEP KOHUIYPALMN ... ..o 33
[TPUMEP KOHUIYPALMN ... 35
[TpUMEP KOHUIYPALMMN ... ..o 37

I * Cuctembl VRV « VHCTpyKUusA no npoektupoBaHuto cuctembl VRV ¢ BogsHbIM KOHAEHCAaTOPOM




| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

"OTOT MaTepuan npeaHasHayeH ToSbKO AJ1A CNPaBOYHbIX Lienein. Ha npakTvike Moaen KOHCTPYKLMIA MOTYT M3MEHSATLCS B 3aBMCMMOCTM OT NMPOEKTOB
1 MECTHbIX HOpPM ¥ Npaeui. [Mo3Tomy Mo Bonpocam NpoekTUPOBaHMS U KOHCTPYKLMM CUCTEMbI 0BpaLLainTecs B Ball KOHCTpyKTOpckuid oTaen"

1 BBepgeHue

Cuctema c BogsiHbIM oxnaxaeHuem komnaHuum Daikin VRV (VRV-WIII) coyeTaeT B cebe Bce XOpoLLO U3BECTHbIE NpeuMMyLLecTBa CUCTEMbI
VRV 1 BoAsAHbIX cucteM:

KomnoHeHT VRV cuctembl - KOHAEHCALWUA U BHYTPEeHHME 6110KU, TPyObl C XnagareHToOM U 3feMeHTbl ynpaBreHust - o6ecneymBaeT BbICOKYHO
3¢hPeKTMBHOCTL U UCKNIOYMTENBHYIO TMOKOCTL ynpaBneHus. Tenno yaansaeTcsl v nornowaeTcs Yepes KOHAeHcaTopHble 6110ku npu
BXOAe UINu BbixoAe U3 2-TpyOHOro BOAsIHOro KOHTypa, COOTBETCTBEHHO MPU LiMKIe OXNaXaeHuUsi unu oborpesa.

Ha cTopoHe Boabl cucTeMbl ICTOYHUK Tenna (BoAa) nocTtynaeT B KOHAeHcaTopHble 6noku VRV, npoxoas yepes 3aaHue nNo BOAAHOMY
KOHTYPY, KOTOPbIN UMeeT BCNoMoraTefibHble KOMMOHEHTbI: HAacoChbl, KNnanaHbl, ceT4YaTbil (pUnbLTP, pacluMpuUTenbHbIY 6aK, 06opyaoBaHue
TennonepeAayv, BEHTUNSILMOHHbIE OTBEpPCTUA, 06G0pyAOBaHNe OUUCTKU BOAbI, U T.4.

Pabounn ananasoH cuctembl VRV-WIII 3aBncuT ot TemnepaTtypbl BOASHOTO KOHTYpPa, 1 AOMKEH nogaepxuBatbes B npefenax ot 15°C go 45°C.

O6nactb npumMeHeHusi cuctembl VRV-WIII:
*  BbICOTHbIE UNK 3aHMMaloLMe BonbLUYIO NoLWaAb MHOrO3TaXHbIe 34aHUS, ANS KOTOPbIX HE AOIMKHO ObITb OrpaHNYeHnii Ha ANMHY BOAONPOBOAA
*  3[aHusi, 4Ns KOTOPbIX CYLLECTBYIOT OFPaHNYEHUS Ha KONIMYECTBO XNagareHTa

*  NPOEKTbl PEKOHCTPYKLNM, B KOTOPbIX CYLLECTBYET BO3MOXHOCTb coeauHuTb VRV-WIII ¢ cyuiecTByowmMM BOAONPOBOAOM M UCMOMb30BaTh
CYLLIECTBYIOLLMIA UCTOYHMK Tenna

*  00beKTbl, rae MMeKTCs NOAXOASLIME anbTepHaTVBHbIE UCTOYHMKM TENNonepeaaym, HanpuMmep, ropoackon Bogonpoeos, NoA3eMHble BoAbl,
MopcKasl Boaa, CorHeYHasi Heprus 1 T.4.

*  00bBeKTbl, rAe KPUTUHECKM BaXKHbIM SIBMSIETCA HU3KUI YPOBEHb BHELLHEro wyma. BaxHo! [ins o6bekToB, rae TpebyeTcs HU3Kkuii ypoBeHb Lyma,
nMetoTca Mofenu obopyaoBaHus AN oTBeAeHUs Tenna (rpagupHn).

. MeCTa C XOonogHbIMU KINMMMaTU4YEeCKUMU YCIoBUAMMN C OTCYTCTBMEM LMKNA Pa3MOpPO3KU BCneaACcTBME UCMOoNb3oBaHNe BOOAAHOIO KOHTYypa.
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| * WHcTpykuumst no npoekTupoBaHuio cuctembl VRV ¢ BogsHBIM KOHEHCAaTOPOM

2 OcHoBHbIe KoHdurypauum cuctemol VRV-WIII

2 -1 OcHoBHas KoHpUrypaumsa ans paboTbl B pexume oxnaxaeHus

B paitoHax ¢ ymepeHHbIM KNMMaTOM, U36bITOK Tenna B BOASIHOM KOHTYpe 0GbI4YHO MOXHO BbIBOAUTL Y€pe3 OCyLUMTeNb UMY rpagupHio.
OpHaKo MOXHO TaKkXe UCMONb30BaTh anbTepHaTUBHbIE 06bEKTa CTOKa TENNOThI, BKMOYas ecTeCTBEHHble BOAHbIE PecypcChbl: peku, o3epa
M CKBaXXMHbI - MOXHO TaKXXe MCMOoNb30BaTh CYLLIECTBYIOLWMIA NPOLIECC UNN KOHTYPbl OXNaXAeHHOW BOAbl, €CIIM OHU UMEeloT CpeAcTBa
Tennonepegayu.

PaclumputenbHbin 6ak paavpHs / ocywmTens
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Ha cxeme noka3aHo, 4To npu pa60tmx LMKnax B neTtHee BpeMsi CHUXXeHue TemMnepatypbl BOAbl OXNaXXaeHUsa HUXke 3afaHHOro ypoBHs
TeMmnepaTypbl T1 npUBOAUT K OTKPbLITUIO TPEXXOA0BOIrO nepenyckKkHOro KnanaHa V1. 3ToT knanaH 3aKpbliBaeTCs BHOBb Npu npesbilieHnn T1,
YTO CHUXaeT TeMnepaTypy U yBennymBaeT NOTOK BOAbI B rpagupHIO. ﬂByXI'IOSVILWIOHHOG ynpaBrieHue KnanaHa U BeHTUNATopa B 3aMKHYTbIX
KOHTYypax rpagupHU TakXXe BbIMOJIHAETCA TPpexXXoaoBbIM KranaHOM V1.
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

2 OcHoBHble KOHurypauum cuctembl VRV-WIII
2 -2 OcHoBHas KOH(urypauma onga paboTbl B pexnme oborpesa

Fopsivas Boga HU3KOro AaBneHus u3 60ﬁnepa 06bIYHO ucnonb3yeTcd Ana nogaepxaHusa TpeGyeMbIX ypOBHeﬁ TeMnepaTtypbl B BOASAHOM
KOHType - O4HaKO B Ka4eCTBeé UCTOYHUKOB Tensia MOXXHO UCMNOJIb30BaTb TakKXe nap, CUCTeMbl I'OpOACKOI'O/TeXHOﬂOFVI“IECKOFO/
NPOMbILWIIEHHOro OTOMMIeHNA, U AaxKe CONIHeYHYH0 3Hepruto.

PaclumputenbHbin 6ak paavpHs / ocylwumTens
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Mpu paboTe B 3uMHee BpeMsi, TeMnepaTypa BoAsHOro KoHTypa T2 nogaepuBaeTcs 3a cHeT LMPKYNALMM BoAabl Yepes Gounnep (Mnun
aHanorv4yHbIN 6510K) C NOMoLLbIO KlanaHa V2, KOTopbIN 3aKpbiBaeTCA cpa3y e Npyu AOCTMKEHUN 3afaHHOW TemnepaTypsbl.
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| * WHcTpykuumst no npoekTupoBaHuio cuctembl VRV ¢ BogsHBIM KOHEHCAaTOPOM

2 OcHoBHbIe KoHdurypauum cuctemol VRV-WIII
2 -3 AnbTepHaTUBHOE peLLeHne

pagupHsa n 60|7|nep 3aMeHATCA Yunnepom C TensnioBbiM HaCoCoM

Bornep u rpagupHio, ucnonb3yemble Ans NoaaepKaHus TeMrnepaTypbl B KOHTYpe KOHAEHcaTopa, MOXHO 3aMEHWUTb YMINEPOM C TEMMOBLIM HACOCOM
B 60nbLUMHCTBE 0XKHbIX paloHoB EBponbl; 3To o6ecneynBaeT XopoLume BO3MOXHOCTM OpraHM3aLMm cUcTemMbl B OHOM KOMMEKTe, MOCTaBnsieMOM
komnaHuen Daikin.

TemnepaTypbl BoagsiHoro koHTypa Ha VRV-WIII Haxogutcs 3a npegenamuv craHaapTHoro paboyero gnanasoHa CTaHAApPTHOMO Ynunnepa ¢ TennoBbIM
HacoCcoM, NO3TOMY BaXKHbIM ABNSETCS KOHcUrypaumsa Tpy6onpoBoaos. Bo Bcex nyGnmkaumsax TeXHUYeckux gaHHbIx yunnepos Daikin ykasbiBaeTcs
pabouunin AnanasoH u onpegenseTcs makc. u MuH. AT B ucnapurtene (06b14Ho 3~8°C).

Bosppar = KOHTYP
25°C o5eC KOHZeHcaTopa —
VRV-WIII
16°C 25°c | | Pasbegunutens
eCc 16°C | 20°C
P P> MNogaua

[ns obecneveHns makcumanbHON paboyen apdeKTUBHOCTY Ynnnepa ¢ TEMMOBLIM HACOCOM, NPV UCMOMb30BaHWUM BbilLeyKa3aHHOW KOHUrypaumm
onTUManbHbIN BbIOOP OCHOBAH Ha CNeAyLnX AaHHbIX: -

Pexuvm oxnaxageHusi:TemnepaTtypa OxnaxaeHHOW BoAbl Ha BbiIxoade
= MakcumanbHO BO3MOXHasi TemnepaTtypa Boabl Ha Bbixoge (16°C)
Pexum oborpesa:TemnepaTypa ropsiveit Bofbl Ha BbIxoae =

= MuHMManbHO BO3MOXHasi TeMnepaTtypa Boabl Ha Bbixoge (25°C)

» Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 5



| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa

Bopa npu 3apaHHoON TemnepaType nogaeTcsA Ha Bce koHaeHcaTopHble 6noku VRV-WIII yepes 2-Tpy6GHbIN 3aMKHYTbINA KOHTYP.

TemnepaTtypa BoAbl B KOHTYpe AOMKHA noaaepXuBaTbca B npegenax oT 15 Ao 45°C, a Hacocbl AOMKHbI UMETb NMPOM3BOAUTENLHOCTD,
[OCTaTOYHYI0 ANSA BbINONHEeHUs Tpe6oBaHUi KO BceM KoHAeHcaTopHbIM 6rnokam VRV-WIIL. B cuctemax ¢ 3aMKHYTbIM KOHTYpax criegyeT
BbINOJHATL NPOAYBKY BO3lyXOM U YCTaHOBUTbL ceTyaTbii (hUnbTP, 4TOObI HEe AONYCTUTL NoNaAaHuA 3arpsA3sHeHU B NOTOK BoAbl. BaxHo
TaKXe yCTaHOBUTb pacluMpuTenbHble 6aku, NOCKONbKY OHU o6ecneynMBaloT BO3MOXHOCTb MU3MEHEeHUsi TemnepaTypbl B KOHType. Myck
cucTeMbl cneayeT BbINONHATL C NOMOLLLIO 6r10Ka ynpaBneHus, KOTOPbI Takke perynupyeT TemnepaTtypy BoAbl B KOHType u obecneunBaeT
3aWmTy CUCTEMBI.

Bo3moxHO ucnonb3oBaHue pr6 U3 ctanu, us Hep)KaBeIOLI.I,eﬁ CcTanu, MeaHbIX U NNacTUKOBbIX; OUMHKOBaHHbIE pr6b| ucnosb3oBaTb He
AonycKaeTcs.

I npumeEyAHKE

1 Tpu NpoekTMpOoBaHMM CUCTEMbI BOAONPOBOAa HE0BX0AMMO YYeCTb crieaytoLlee:
* BOJa JormkHa nodasBaTbcsi B Tpebyemble TOYKM B COOTBETCTBMM € NoTpebHocTaMu kaxaoin cuctembl VRV-WIII
* MOTepuv Hamopa W Ha TpeHue criefyeT CBECTN K MUHUMYMY
*  CKOpPOCTb BOAbI HEOOX0AMMO Haanexalumm obpa3oM perynmpoBath, YTOObl He ONYCTUTb LUYM MNOTOKa, BUGpaLmio Tpyb unm ux pacumpexuve/
cxaTue 13-3a TemnepaTypHbIX Nepenagos.
*  crnepyet yaensaTb BHUMaHWe MUCMONb30BaHWI0 BOAbI: BUSIHWE Ha Ka4eCcTBO BOAbI, 3aliuTa OT KOppPO3uH. ..
*  HeobxoouMmo NpeaycMOTpeTb MEPONPUATUS MO obecneyeHnto MPOCTOThI B 06CNY>XUBAHMM CUCTEMbI.

3-1 O6opynosaHue Ana oTBeAeHUs Tenna

B pexunmMme oxnaxageHua uenbio YCTaHOBKA VRV c BoasiHbIM OXNaXAeHNeM ABMSETCS OTBEAEHME NULLHEro Tenna Hapyxy.

B cuctema VRVIII ¢ BO34YLWHbIM oXnaxaeHuem, Bo3yx oxnaautens 06bl4HO NnofaeTcs vyepes TENNOOOMEHHUK KOHOeHCcaTopa C NOMOLLbK OCEBbIX
BEHTUNATOPOB. Tenno oT xnagareHTa BbICOKOro AaBeHus nepenaeTca Bo3ayxy oxnaautena n yoanaeTca HapyxXxy.

[nsa cpaBHeHus, B cucteme VRV-WIII ¢ BoAsAHbIM oxnaxaeHueM, Boaa OXnaxaeHus npokadmBaeTcs Yepea nnactTuHYaTbii KoHaeHcaTop. Tenno ot
XnagareHTa BbICOKOro AaBreHusi nepefaeTcs BoAe KoHAeHcaTopa U yaansieTcs Hapyxy.

3 -1-1 Tvinbl rpagupeH

Fpa,qmpHﬂ BCe elle ABndaeTcd Haubonee 06LLI,eanIHFITbIM oGopy,qosaHmeM ana otBegeHuna Tenna BoAbl. CyLLl,eCTBy}OLLl,I/Ie TeHAeHLU N NoBbILLEeHNA
3P HEKTMBHOCTU MCNOMNb30BAHUS SHEPTUU MPUBOASIT K UCMOMb30BaHMIO NOA3EMHbIX BO, 03€p, PeYeK 1 MOPS B KAa4eCTBe anbTepHaTUBHOMN
BO3MOXHOCTM OTBeAeHusa Tenna. B 1o xe BpemMa Mepbl Tpe6OBaHMF| K 3aluTte 0pr>Kar0u.|,e17| cpefbl MOTYyT OrpaHNYnTb BO3MOXHOE UCNOJ1Ib30BaHNe
Takux pecypcos.

MpuHUMN paboTbl rpaaupHN OCHOBaH Ha NPOLIECCe UCMapeHusl, YTO NO3BOMSET BOASHOM KOHTYP KOHAEHcaTopa oxnaxaaTte [0 TeMrnepaTypbl Huxke
TemnepaTypbl OKpy»KatoLLe cpefibl (CMOYEHHOro TepMoMeTpa).

I npumeyAHKE

1 OddeKTUBHOCTL rPaavpHN 3aBUCUT OT TeMnepaTypbl OKpYXatoLLel cpedbl CMOYEHHOro TepMOMETPa, B TO BPEMS Kak TemrnepaTypa Cyxoro
TepmomeTpa cnabo BnusieT Ha 3pdeKTUBHOCTb rPaanPHU.

"paaMpHU NOBLILLEHHOTO pa3Mepa obecneunBaoT NOHWKEHHbIE TEMNEPAaTypbl BOAbI KOHAEHCATOPa NPU YaCTUYHbIX Harpy3kax, YTo NnoBbIlaeT
3(PPHEKTUBHOCTb YCTAHOBKMU.

"pagupHu moryT BbiTh "OTKpPBLITOro" Nnu "3akpbiToro” Tuna.
B rpagmpHe oTKpbITOro TMNa, KOHTYp BOAbI / XXMAKOCTM KOHAEHCaTopa BCTynaeT B MPSIMON KOHTAKT C HAPYXXHbIM BO3[yXOM.

B rpaavipHe3akpbITOro TMna, Boga kKoHAeHcaTopa LUMpKYnMpyeT B TpyGax TennooGMeHHUKa, a NieHka BoAdbl UCNapeHust nonagaeT Ha pebpa
TPYGHOro TENNOOOGMEHHMKA.

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctembl VRV ¢ BogsHBIM KOHEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3 -1 O6opynoBaHue ona oTBeAeHUs Tenna
3-1-1 Tvnbl rpagupeH

3-1-1-1 [pagupHuU OTKPbLITOrO TUNA

pagMpHNOTKPLITOro TMMA AeNATCA Ha Kracchkl MO KOHUrypauum Bo3ayLLHOro notoka. paaMpHu"npuHyautTenbHomn Taru™ 1 "MCKycCcTBEHHOWM
TArM" ABNAOTCA Hanbonee 06LLENPUHATLIMY TUNAMU, UCMONb3yeMbIMU B pa3nunyHoe Bpems B cuctemax OBKB. B rpagupHe ¢ npuHyanTensHowm Tarom
BO3JyX Yepe3 Hee NpoayBaeTCs BEHTUNSTOPOM. B rpagupHe ¢ nckycCTBEHHOW TSro Bo3ayx HarHeTaeTcs Yepes Hee.

B 3aBucKMMOCTM OT TOro, Kak NoJaeTcsl BO34yX OTHOCUTENbHO NOTOKa BOAbI: NPOTMB UK NOMNepeK, CUCTEMa MOXET pa3fdensiTbCs Ha cucTemy
"C NPOTUBOTOKOM" 1nn "¢ nonepevyHbIM NOTOKOM".
|

a 'papupHs c ucKyccTBeHHOWM TSron

[ns atoro Tuna rpagupeH UCNOJIb3YHTCA OCeBble BEHTUNATOPbI; 06LL|eI'IpVIHHTO, YTO OHM AABNAKOTCSA Hambonee 3 heKTUBHbLIMU, U noaTomy
Haubonee LWWMPOKO ncnosibdyemMbie B HaCcTosiLllee Bpems.

Bx Boabl Bx Boabl
Bbix Bo3gyxa

_> l
Bx Bx
BO3ayXa BO3ayxa
_>

[_—l l\l Bbix

BOAbI

BonbLune oceBble BEHTUNATOPbI, PACNONIOXEHHbIE Ha BbINyCKe BO3ayXa Unn ceepxy roagmpHn, nogaroT BO3AyX NPOTUBOTOKOM Ui nonepe4yHbIiM
NMOTOKOM K BOA€ KOHOeHcaTopa. BcnencTteue 6onee BbICOKOM CKOpPOCTU Ha BblNMyCke OHU MeHee YyBCTBUTESIbHbl K KOPOTKMM BO34YLUHbIM KOHTYpam
nnn peunprynaumn. ypOBHI/I wyma ABnArTCA bornee BbICOKMMM 13-3a HU3KOYACTOTHbBIX 3BYKOB, CO3aBaeMbIX OCEBbIMU BEHTUNATOPaAMM.

I » Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 7



| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa
3-1 O6opynoBaHve ona oTBeAeHUs Tenna
3 -1-1 Tvinbl rpagupeH

3-1-1-1 [pagvpHuU OTKPbLITOrO TUNA

b [paaupHs ¢ npMHyAUTENbLHON TAron

Bbix
BO34YyX

Pacnbinutenu Boapl

i/
|
&

:

N
=7
7
\
7

I~z

Bbix
BOAbI ¢ I\

Ll,eHTpOﬁe)KHble BEHTUNATOPbI, UMeL e nonactm ¢ nepegHum n3rnbom n pacnonoxeHHble Ha BNycke Bo3ayxa, CpOpCVIpyIO/TOﬂKaIOT BO34yX B
NPOTMBOTOKE UK B NonepevyHOM MOTOKe. LleHTpOGe)KHbIe BEeHTUNATOPbI no-rpeﬁnmoT 6onblle MOLHOCTU, HO CO34alT AOCTaTOYHOe
cTaTu4eckoe foaBrneHue Ansa npeoaoneHus nobbIxX npoGneM, CBSfI3aHHbIX C YCTAHOBJIEHHbIMU BHYTPU rpagupHaAMun nnm nMerowmmm
racuTenu wyma. ot rpagnpHn ABNAKTCA 6onee TMxMMK no CPpaBHEHUIO C rpagnpHAMKU OPYroro Kracca; OHu 0COOEHHO NoAXOoAAT ANst CUCTeM, rae
Tpe6yeTc;| HU3KNIA YpPOBEHb LWyMma. npeVIMyLLI,eCTBOM rpagnpHuK ¢ nonepeYyHbliM NOTOKOM ABNSAETCA HU3KUIA npodamnb 6roka, 4To No3BonseT UX
Mcnonb3oBaTh B arperaTtHbiX NOMeLWeHNAX ¢ HU3KUM NOTONKOM, Unu anda CUCTeMm, rae CyLecTBYyOT 3CTeTU4eckne TpeGOBaHMﬂ. C ,qpyroﬁ CTOPOHbI,
BXOAHaA MOLLHOCTb I'IpVI6]'IVI3VITeJ'IbHO B ABa pa3a 6onbLue MOLHOCTH rpagunpHu c VICKyCCTBeHHOVI TArOW.

TunoBble TemnepaTypbl Bo3ayxa/Boabl AN OTKPLITON rpagupHN, paboTalolein B paioHe ¢ yMepeHHbIM KNMMaToM:

A

Bosgyx | 35°CWB

35°C
MpaavpHs > Oxra
30°C Bopa

35°DB/25°CWB

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctembl VRV ¢ BogsHBIM KOHEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3 -1 O6opynoBaHue ona oTBeAeHUs Tenna
3-1-1 Tvnbl rpagupeH

3-1-1-2 [pagvpHu 3aKpbITOro TMNa

Oxnaxpaemas Boga coaepxXxuTca B TENNOoOMEHHMKE 1N 3MeeBuKe.

Takas cxema faeT MHOFOYUCIEeHHbIe npeunmyuiecTtBa, oco6GeHHO ecnuv BoAa noAdaeTcs nop AaBrieHMeM Ui CMeLUMBaeTCs C oXNnaXaeHHOW
BOAOMN U3 BHELWHEro UCTOYHMKA, MU eCNiM OCHOBHOMW HacoC HaxoaQuTCA B APyromMm Mmecte, Ha onpeneneHHoOM pacCToAHUU OT rpaAupHN. n
|

FpagupHM 3aKkpbITOro TMNA 06bI4YHO Gonblie moaeneun OTKpPbITOro TMna n, cnegoBaTesibHO, G6onee aoporue.

C npyrow CTOPOHbI, MOCKOMNbKY 3aCOPeHNe NpPaKTU4ecky OTCYyTCTBYET, CUCTEMbI 3aKpbITOro TMNa nmetoT 6onee HU3Kve 3aTpaTbl Ha TEXHUYecKoe
obcnyxuBaHve

CyLLl,eCTByI'OT 2 Tvna rpagupeH 3akpbIToro Tuna:

a WcnaputenbHas rpagupHs:

[ins pacnpegeneHns nneHkn Boabl Ha pebpax Ncnonb3yeTcs BTOPUYHAs OTKpbITasi CUCTeMa pachblfieHUst BOAb!, YTO YCUNMBAET OXNaxaeHue npu
ncnapeHuu.

b Ocywwutens:

MpuHUMn ocyLlwinTena aHanorn4yeH npuHumny pa60TbI KOHOEeHCaTopa C BO34YyLWHbIM OXnaxgeHnem, npu KoOTopom BoAa KOHAeHcaTopa LMPKynupyeT
vepes pr6b|, N NO3TOMY CHUTaeTCA cucTeMou 3akpblToro Tuna. Beneacreue 6onee BbICOKMX TemnepaTtyp BOoAbl B KOHAEHCATOpPeE, 3(PPHEKTUBHOCTL
6nu13ka unu Hmxe SCbeeKTI/IBHOCTVI OKBMBAlIEHTHOro KOMMJieKTa C BO34YyLHbIM OXnaxaeHnem.

TunoBble TeMnepaTypbl Bo3ayxa/Boabl ANsi rpagupHA TMNa ocylunTens, paboTatolle B paloHe C yMepeHHbIM KIuMaToM:

Boagyx 4

45°CDB
40°C
45°C
—_— Ocywmrerbl 5 OxnaxpeHHas
Bofa
35°CDB

I  PexomEHmAUMK

1 PekomeHayeTcsi, 4HTOObI MakCUMarnbHO UCMONb30BaNUCh rPagvpPHU 3aKpbITOro TUNa, YToObl MPeaoTBPaTUTL NonagaHue 3B rpaampHI0
3arpsA3HeHni.

2 Tpw ncnonb3oBaHUW rpagmMpeH OTKPbITOro TUNa BaxHO YCTaHOBUTb CUCTEMY OYUCTKU BOAObI.

I » Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 9
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa
3-1 O6opynoBaHve ona oTBeAeHUs Tenna
3 -1 -2 Bbibop rpagupHu

Bbl60p rpagvpHu OCHOBaH Ha Konu4yecTBe Tensia, KOTopoe HY>XXHO OTBECTU (QJaKTVNeCKaﬂ MOLLHOCTb OXNnaxaeHusa + MOLHOCTb Komnpeccopa), a
Takke Ha onNnTMManbHOM MeToAe OTBEAEHWsI 3TOro TeNsa B 3aBUCUMOCTUN OT Hanbonee BaxHbIX KpuTepueB NpoeKTUpoBaHUA, T.e., NnepBoHa4valribHbIX
3aTtpart, Gq)d)eKTVIBHOCTVI, nnowaaun O6CJ'|y)KVIBaHVIF| N ypoBHe LWymMma.

Mpumep BbIGOpa ocywmuTens:

Qr = nonHoe oTBeAeHHoe Tenno = Obuwas (MoLHocTb oxnaxaeHus + Pl) 6rnokos VRV-WIII (kBT)
m = obwwmn pacxop koHaeHcaTopa VRV-WIII (kg/s)

AT = gnana3soH = LWC-EWC (°C)

LWC = Temnepatypa BoAbl Ha BbIxoe KOHAeHcaTopa

EWC= Temnepatypa BoAbl Ha BXoAe KoHAeHcaTopa

AT=Qr/(4,2 x m)

roe 4,2 = yaenbHas TennoemkocTb, kJ/kg*s
LWC BbIbupaeTcs 3apaHee B npegenax paboyero avanasoHa VRV-WIII (15°-45°C), EWC paccumTbiBaeTcs.

|-|pVI TaKNUX 3HAYEeHNAX OCYLUUTENb MOXHO Bbl6|/|paTb N3 pasfnyHbIX KaTanoros MU3roToBUTENEN UM C NOMOLLIbIO nporpamMmMHoOro obecneyeHus.

OTtBegeHHoe Tenno Qr

‘ EWC (Hanpuwmep, 45°C) ‘ > \\
$ OcywmTens
==

‘ LWC (nanpumep, 40°C) ‘ < \

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3-2 O06opynoBaHue onga Tennonepeaaydn

BHeLwHMI UICTOYHMK Tenna, 06bI4HO 3TO 6oMnep LPHW u cooTBeTCTBYOWMUIA TENNI006GMEHHUK, HEOOXOAUMBI B TeX 06NacTsiX NPUMEHeHUs,
rae paboyasi TemnepaTypa BOASIHOro KOHTypa He MOXeT NoAAepXKUBaTbCA U3-3a HeAOCTaTOYHOro Bo3Bpara Tenna B cucteme. Pa6oyas
Temnepartypa 6ornepa gomkHa HaxoguTbcs B auana3soHe 90/70°C.

Mpumep BbIGOpa Gonnepa:

Bbl60p 60|?1nepa OCYyLLeCTBNAEeTCA aHallorM4Ho Bbl60py oxnaguTens, 3a UCKINIoYeHWeM TOro, YTo KBT BXOQHON MOLLHOCTMU (P|) BblMUTAKOTCA N3

MoLHocTu oborpea VRV-WIII, a He nobasnstoTcs.
Qi = nonHoe HarHeTaemoe Tenno = obwas (MowwHocTe oborpesa - Pl) 6riokos VRV-WIII (kBT) n
|

m = o6wmn pacxog koHgeHcaTtopa VRV-WIII (kg/s)
AT = EWC-LWC (°C)
LWH = TemnepaTypa BoAbl Ha Bbixofe TENoobMeHHMKa

EWH = Temnepatypa BoAbl Ha BXxoae TennoobMeHHuKa

AT=Qi/(4,2 x m)

raoe 4,2 = yaenbHas TennoeMkocTb, kd/kg*s

LWH BbIbupaeTcs 3apaHee B npegenax pabdoyero ananasoHa VRV-WIII (15°-45°C), EWH paccunTbiBaeTcs.
Boinep moxHo BbiGpaTk Ha OCHOBE MOJMTHOrO HarHeTaemoro Tenna (Qi).

Mpu TakNX 3Ha4YEeHUAX TEeNNT00GMEHHUK MOXHO TaKke BbIGMpPaThb U3 PasfUYHbIX KaTanoroB M3roToBUTesien Un ¢ NOMOLLLI0 NPOrpaMMHOro
ob6ecneyeHus.

‘ HarHetaemoe Tenno Qi

A A
<———-\I/‘\/\\,/\,
(VARV}
Vv Y

—

Bowinep

LWH (Hanpumep, 35°C)

N
A\ .___.‘ EWH (anpumep, 30°C) ‘

TennoobMeHHMK

I » Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 1"
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa
3-3 Tpybbl BOgoOnNpoBoaa

O6bI4HO Ucnonb3yeTcst 2-TpyOHas cxema; OHa BKIT0YaET OHY BMYCKHYIO U OHY BbIMYCKHYH Tpyby B Touke noacoeamHeHus (parkonn nnm VRV-WIII).
K Touke noaknioyeHns MOXeT NoJaBaTbCs OXNaKAeHHas Unu ropsyas soaa.

3 -3 -1 MeTtopg Bo3BpaTa And onpeaeneHus pasmepos Tpyd BogonpoBoaa:

B cooTBeTCTBUM C 3TMM METOAOM, ANMHA NoABOAsILLLEro U obpaTHoro Tpybonposoaa novtn ognHakosa Anst Bcex VRV-WIII koHaeHcaTopHbiM 6riokam
B cucteme. [loTepu Ha TpeHne NpakTU4Yeckn OauHaKoBbl, YTO obecnedmBaeT cbanaHCPOBaHHbIV NOTOK BOAbI K K&XXOOMY KOHAEHCAaTOPHOMY GrloKy.
OTpuuaTensbHbIM MOMEHTOM SBASIETCS TO, YTO AnUHa TpybonposooBs yBenuymsaeTcs. [ocKkonbKy BOASHbIE KOHTYPbI ABNATCA OANHAKOBLIMU ANS
Kapkgoro 6roka, OCHOBHbIM NPeVMYLLIECTBOM METOAA BO3BpaTa SIBMIAETCS TO, YTO peko HeobX0ANMO BbINOMHATL ypaBHOBelLMBaHue. brnarogaps
6onee cbanaHcMpoBaHHOMY MOTOKY, BbIMONIHEHNE TECTOBOIO MPOroHa U TEXHNYECKOro obcnyxunBaHusa obneryaercs.

3TOT MeTop YacTo ABnseTcs Hanbonee 3KOHOMUYHBLIM npu NnpuuMeHeHnn B HOBbIX COOPYXEHUAX.

RWEYQ RWEYQ RWEYQ RWEYQ

=

3 -3 -2 lNoTepun Ha TpeHne

[ns HarHeTaHWsa XUAKOCTM NO pr6aM Tpe6yeTc9| AasneHne anda npeogoneHna noTepb Ha BHyTpeHHee TpeHne XXNOKOCTU. [MoTepu Ha TpeHne
npoucxogat, Nnpu ABMXeHUN NOTOKa BOAbl No pr6e.

I npumeEyAHuE

1 d>opmyna ,Elapcm SABNSAETCA OCHOBOM ANA BCeX pacyeToB NOTOKa XXUAOKOCTU. OHa onpenendaeT BeNIMYUHy nepenaga gasreHud, KOTOprVI
HeOGXOﬂI/IM Ona npeoaoneHunsa cun BHyTpeHHero TpeHua XMOKoCTu:
P=(p*frl*vl)/(2*d)

lFpe:  JP=notepu Ha TpeHue (MMa)
p = NNOTHOCTb XWUAKOCTH (Kr/M3)
f = KO3(hPMUMEHT TpeHUs B 3aBMCUMOCTM OT LLUEPOXOBATOCTU BHYTPEHHEN NOBEPXHOCTM TPYObl (6e3pa3mepHbii)
| = anuHa Tpy6hbI (M)
V = CKOPOCTb XWNAKOCTK (M/CeK)

d = BHYTpeHHuI gnameTp Tpy6bl (M)

BonbWWHCTBO cucTeEM KOHOMUMOHNPOBaHNA UCMONb3YHOT CTallbHble NN MeHble pr6bl.

Ha ocHoBaHum chopmynbl [lapcu, ana Tpyb coctaBneHsl Tabnuusl TpeHue / notok (Hanp. Puc.1).

3 - 3 - 3 CkopocTb BoAbI

PekomeHgyemasi ckopocTb BoAbl, NpoxoasLlen no Tpybonposoay, 3aBUCUT OT ABYX (pakTOpPOB:
+ pavametp Tpybonposoga

*  3dhekT 3po3nn.

B Tabnuue Hwke npuBeaeHbl pEKOMEHAYEMbIE Anana3oHbl CKOPOCTel ANt pa3nuyHbIX AMamMeTpoB Tpy6onpoBoAoB. Yem Bbillie CKOPOCTb BOAbI, TEM
BbiLLe YPOBEHb LLyMa ABWXYLLENCS BOAbI M BOBNEYEHHOrO BO3AyXa, YTO MPUBOAUT K 3p0o3un Tpy6.

PexoMeHpyemas CkopocTb BOAbI

[Jvametp (mm) [lvana3oH ckopocreit (m/cex)
>125 21~27
50~100 12~21
okono 25 06~12

|-|OCKOJ'Ibe 3p03UuAa pa3BmBaeTCA CO BpeMeHeM, Takne napameTpbl Kak CKOPOCTb BOAbl, KA4€CTBO BOAbl N pacHeTHasA CKOPOCTb BOAbI AOJDKHbI
BbIGMpaTbCﬂ NHXEeHepPOM-NMPOEeKTUPOBLLMKOM.

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3-3 Tpybel BOgonposoga

3 - 3 - 4 lMpumep onpeneneHns pasmepoB Tpyb Bogonposoaa:
UcxopHast uigopmaumsi o cuctemax VRV-WIII Ha ocHoBaHMM Tabnuw, MOLLHOCTH:
* cuctema Ha 3-m ataxe: 30 n.c.
- cooTHoweHwune npu coeamHeHun 130%
- pacxopg Bogpl: 96x3 = 288 n/mMuH
- Temn-pa BoAbl Ha Bxoge/Bbixoge 30°C / 34,3°C
* cuctema Ha 2-m ataxe: 10 n.c.

- COOTHoleHune npu coeamHeHun 120%

- 96 n/mMuH
- 30°C/34°C
e cuctema Ha 1-m ataxe: 10 n.c.
- COOTHoLleHue npu coeamHeHun 120%
- 96 n/mMuH
- 30°C/34°C
* uokons: 20 n.c.
- COOTHoleHune npu coeamHeHun 120%
- 96x2= 192 n/mMuH
- 30°C/34°C

paavpHs 0

|
| | \
Pe l
Lf | 672 n/MuH
45m
311 aTak A, (2] 100 [12 | 180
RWEYQ30P — ;OI MM | m/cek | Ma
T 1
| |
’: 384 n/MuH
4.5
i 2-i1 aTax i F 80 1,4 250
I ,D mMm | m/cek| Ma
RWEYQ10P .
” } <
|
| 1 288 n/MuH
4.5m
1-1 aTax H o 80 1.1 175
RWEYQ10P - "‘JPIV MM | m/cek| Ma
|
I
I 192 n/mMuH
45m || 9
| e b 65 |11 250
RWEYQ20P MM m/cek| lMa
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa
3-3 Tpybbl BOgoOnNpoBoaa

3 - 3 - 4 lNMpumep onpeneneHns pasMmepoB TpyO BogonpoBoaa:

I  PexomEHDAUMK

1 B Tabnuuyax mowHoctn VRV-WIII gns kaxaon moaenu/cCooTHOLLEHNUsSt MpU COeAMHeHun npuoaunTcs 4 pacxoga sogpl: 50, 60, 96, 120 n/MuH

2 pekoMeHAyeTCA ucnonb3oBaTb pacxoabl BoAbl 60 nnu 96 n/MuH, 4Tobbl NOAAEpPXMBaTL 6anaHc Mexay AMaMeTpPoM TPyObl U MoTepsiMu
AaBneHus. MNpu noBbIlWEHUM pacxoaa BoAbl AnaMeTp TPyObl yMeHbLUaeTCs, a NoTepu AaBrNeHUs YyBerMYnBaloTCA.

UepHas ctanbHaga Tpyba

HOMWHarbHblE pa3mepbl
/ Tpybonpoeoaa

N U / 1IN/ NI/ /Ll A /

600 ‘}0’6\ /I¢ | s g ;7 | I '/ // 7 —56‘4, ) s 636 £ 044/06
N T $ e Gy S o #h/
5 PR SA A LS /
= CRENS I o S %\\ SN A VAR N (Y
0 SA—SA N BRI A W N ST SA L AT
% 7 N » J @é\ §/V\ iy AW os/ §7<\ /
Ll a o
= 100 / 7( ) © S \JZ @;/ §f
9(3 a v £~ SF A7 v 7 AT,
= 7 I 7 TA T/ ARER 7 S
w / / /1 N\ /N 4 (@)
< 50 / y, / N / AN VA A
E 0,03 0,04 0,060,080,1 02103 04 {06 081 2 3 4 6 810 20 30 40 60 80100 200
=
<I:E Puc. 1 OBbEMHbIV PACXO[ , n/cek

MoTeps Ha TpeHmne BoAbl ANA cTanbHOW TPyObl CEPUMHOMO NCMNOSTb30BaHNS

Mpouenypa BbibOpa TPYOLI:

* BbIOpaH TpybonpoBoA C BO3BPaTOM

*  pacxof BoAbl HY)XHO onpeaenuTb ANs KaXKaon Cekumn BOASHOIO KOHTypa

* € NOMOLLbIO AnarpaMMbl NoTepb Ha TpeHue (Puc .1), AnameTp onpegensieTcsi UCXoast U3 Cneayowmx JaHHbIX:
- pacxopg Boapl
- peKoMeHAyeMblii Anana3oH CKopocTel BoAbl
- peKkoMeHAyeMbll Avana3oH NuHenHbIX noTepb daeneHusi (100-400 Ma/m)

*  MOSHbIE NIMHENHbIE MOTEPU Ha TPEHWE onpeaensalTcs NyTeM YMHOXeHNUS nageHnsa agasnenns (Ma/m), nony4eHHoOro n3 gnarpammel, Ha ANVHY
Tpybonposoaa.

M MeCTHbIe NoTepu AaBlieHUA pacCYnTbIBakOTCA ANA cneumanbHom apmMaTypbl, HanpumMmep, KomneH, TpOVIHVIKOBI:IX COeVUHEHUIA, nepexogHbixX MbeT, n
T.A4. 3HAaYEHNS MOXHO nony4YnTb B KaTanorax N3rotoBuUTENENn pr6 MoxHO Takxe ncnonb3oBaTb Ta6n|/|u,y HWXe. 3KBUBarieHTHaa anlnHa
YMHOXXaeTCA Ha nageHne naBreHunsa (I'Ia/M), onpegeneHHoe paHee.

OKBMBaneHTHasi ANIMHA MeCTHOM NOoTepu Ha TpeHue (M)

HoMuHanbHsIf paamep TpyGonpoeoga | MM 15 20 25 32 40 50 65 80

i 112 3/4 1 1114 112 2 2112 3
KoneHo 05 06 09 11 13 1,6 21 26
TPOIHIKOBOE COBAMHERME, MPAMOTOYHOE 03 04 06 038 09 11 14 17
TPONHIKOBOE COEAVHEHME, OTBETBIIEHME 1,0 13 18 23 28 35 42 57
3amswnkka 01 0,15 02 03 0,35 04 05 06
TepexopHas mycra (3/4) 0,1 0,15 02 03 035 04 05 06
TpoxofHow BeHTUNb 45 65 90 11 16 21 26 30

*  MOnHas noTeps Ha TpeHue B Tpy6ax paccunTbIBAeTCs NyTeM A0GABMNEHUS MIUHEWHBIX U MECTHBIX MOTEPb HA TPEHME.

MonHas noteps Ha TpeHue B pr6ax 6y.qu B AarnbHelleM Ucnonb3oBaTbCcA Ans BbIGOpa LUMPKYNALUOHHOIro Hacoca.

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3-4 PacwnputenbHbin bak

HasHayeHveMm pacumpuTensHOro 6aka siBnsieTcs nogaepxaHwe gasneHua B cCUCTeme npu paclmpeHnn oAbl U3-3a NOBbILLEHNA TeMnepaTypbl, 4TOGbI HEe
[onyCcTUTb paspbiBa pr6. OH Takke nossonsieT 4ob6aBNATbL BOAY B cUCTteMy

PaclumputenbHbiin 6ak TpeGyeTcs Ans 3aKpbITOW CUCTEMBI. B OTKPbITOM cUCTeMe (DYHKLMIO pacLumpuTenbHOro 6aka BeINOMHAET pe3epayap.
PacwmpuTenbHbIi 6aK MOXeT 6bITb OTKPLITOrO UK 3aKpbITOro TUNa.

OTKpbITbIN pacmpUTenbHbIN 6ak (pe3epeyap) pacnosiaraeTcsi Ha CTOPOHE BCAChIBaHWS HACOCA, Haf CaMoit BICOKOI TOYKOM cMCTEeMbI. B aToM mMecTe
obecneunBaeTcs aTMocepHOe AaBrieHne, paBHoe Unu Gonblue AaBMeHUst BCackiBaHWs HAacoca, NpeaoTBpaLlas PyTeyKy BO3ayXa U3 CUCTEMBI.

BCacbIlBaHNA Hacoca.

EMKOCTb 3aKpbITOro paclumputensHoro 6aka 6onbLue eMKOCTV OTKpbITOro, paboTaroLwero npu Tex xxe pabourx ycrnoBusix.

3aKpbITbIN pacluMpuTenbHbIN 6ak UCNoNb3yeTcs B HEBOTbLUMX cUcTeMax, U paboTaeT npu aTMocepHoM AaeneHnu. Bak pacnonaraeTcst Ha CTOpoHe n
Mpw onpeaeneHny pasmepa paciLMpUTEnbHOTO 6aka HeoBX0aAMMO 0BPATUTLCS K TEXHUYECKM AaHHbLIM, NMPefoCTaBMNseMbIM U3roTOBUTENEM.
|

3 -5 Hacocsbl

B BoasHbIX KOHTYpax oxnaxaeHHon Boabl (CW) n ropsiuert Boapl Hu3koro Aasnenns (LPHW) Hanbonee Lwinpoko Mcrnonb3yoTes LEHTPOOEXHbIE HACOCh.
KpbinbyaTka (BpaLuatoLascs JyacTb, "cepaue” Hacoca, MmetoLLee ocobblii npodunb) obbIMHO paboTaeT OT anekTponpueoaa.

KoHcTpykums cuctembl TpebyeT BbiIGop paboyero 1 pe3epBHOro Hacoca, C y4eToM CyMMbl BCex pacxodoB Bofpbl B cucteme VRV-WIII.
Mpou3BoAUTENbLHOCTL Hacoca MOXET ObiTb 3a4aHa MOLLHOCTbIO HAarHeTaHusl, HaNnopPoM, MOLLHOCTBIO Bana U Ko3duLMeHTOM HanonHeHust Hacoca

* MowHocTb HarHeTaHus onpegensercsa no Tpebyemomy pacxogy Bogbl (M3/MyH Unn n/muH). COOTHOLLEHME MEXOY pa3MepoM BCachiBaoLLEro
OTBEPCTWS HAcoca ¥ pacxoAoM BoAbl NPMBEAEHO B Tabnuue Hinke.

COOTHOLLEHME My PasmMepoM BO3AYXOBNYCKHOTO OTBEPCTHS ¥ PACXOFOM BOZb
MowHOCTb HarHeTaHus
Pa3mep BoaayxoBn. oTB-s (MM) (M)
40 0,10~ 0,20
50 0,16~ 0,32
65 0,25~ 0,50
80 0,40~ 0,80
100 0,63~ 1,25
125 1,00~ 2,00
150 1,60~ 2,15
200 2,50~ 5,00
250 4,00~ 8,00
300 3,30~12,50

« Hanopowm siBnsieTcs AaBneHue, co3aaBaemMoe HaCOCOM, U BbIpaXaeTcsl B METPax BOASHOrO cTonba. YeM Bbille MOLLHOCTb HAarHETaHUs Hacoca,
TeM Huxe Harnop (Puc. 2).

. TpeGyemaﬂ MOLLHOCTb Hacoca I'IpI/I6.l'IMSMT8]'IbHO nponopunoHasnbHa None3HoN MOLLHOCTH.

*  KoaddpuumeHT HanonHeHUs Hacoca (%) onpeaenseTcs Kak OTHOLLEHWE none3Ho paboTbl 1 MowHocTH Bana: KoadduumeHT HanonHeHus % =
(BbIXOAQHAA MOLWHOCTL / BXoAHasi MOWHOCTL ) X 100%

. KoathdmLmMeHT HanonHeHnst Hacoca MOXHO nony4nTb U3 TEXHUYECKUX OaHHbIX N3roToBUTENA

KoadbcpuumeHT HanonHeHUst Hacoca pacTeT Mnpu Bo3pacTaHUu pacxoda A0 AOCTWKEHUS onTuManbHoi paboyen Toukn achcekTmBHocTU (BEP), a 3atem
CHWXaeTCsl Npu AanbHENLLEM pOCTe pacxoaa.

Fpachuk npomsBoAUTENBLHOCTU Hacoca AABNSAETCA CyMMapHOM XapakTepucTUKOM Hanopa, koadhcduumeHta
HanoJIHeHMs1 U MOLHOCTU HarHeTaHus.

Hacoc pa60TaeT Ha nepece4eHUn KpMBOﬁ Hanopawu KpMBOVI CONpPOTUBNEHUSA CUCTEMBI. DTO NepeceveHne Ha3biBaeTcA paﬁoqeﬁ TOYKOW Hacoca.

MonHbIA Hanop

KpvBas
COMNPOTMBEHNS
CUCTEMBI

MonHbIN Hanop

MoluHocTb

Pwuc. 2
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

3 AnemMeHTbI Bogonposoaa
3 -5 Hacochbl

| MpumeyaHue

1 Mpu apoccennpoBaHny 3aABMXKN CONPOTUBIEHVE BO3pacTaeT, a pacxod BoAbl YMeHblLUaeTca. [Mpun aTom pa60qaﬂ TOYKa MOXET U3MEHUTbCA.
Takow xe apdekT, CHUKEHNe pacxoda BoAbl U NOBELLEHUE NOTEPU Hacoca, MOXeT NPOU3ONTH, Koraa Ha BHyTpeHHeVI NOBEPXHOCTU CUCTEMbI
BOOONpoBOAa OTKMaAbiBaeTCA pXaBYMHA U /vnn okanuHa.

MonHbIN Hanop

KpvBas
COnpOoTUBNEHUS

[MonHbI Hanop cucTeMbl

Pabouas
TOuKa

MoLwHocTb

BbI6Gop Hacoca MOXHO cAenaTb Ha OCHOBaHUM pacyeTa unuv Tabnuubl Bbibopa Hacoca:
* BxopgHble 3HaueHWs BKMHOYAIOT:

- pacyeTHbI pacxon (MOLWHOCTb HarHeTaHus1)

- nornHas noTepsi Ha TpeHue (CoNpoTUBINEHNE CUCTEMBI)

- KO3(ULNEHT HaMoNHEeHNsi Hacoca
* PesynbrtaT: TMN Hacoca u Tpebyemas MOLHOCTb Hacoca

B o6oux criyyasix, He06X0AMMO paccunTaTb MakcyMarbHble NOTepu Ha TpeHue (06bI4HO Ha CaMOM AfMHHOM OTBETBNEHUU TPYyGONPOBOAHOM
CUCTEMBI):

H = Ha + Hf + Ht + Hk
raoe:  H = nonHas noteps Ha TpeHve
Ha = daktuueckuit Hanop (MH20) = pa3HuLa ypoBHEN HarHeTaHUsi 1 BcacbiBaHWSA
Hf = nuHeHasA noteps Ha TpeHUs Ha NpsIMbIX Tpybonposoaax (MH20) = 3 guarpamMmMbl NOTEPb Ha TPEHUE
Ht = mecTHas noteps Ha TpeHue (MH20) n3-3a apmatypbl = 3KBMBaNeHTHas AnvHa TpybonpoBoda * OCHOBHas MoTepsl Ha TpeHue

Hk = BHyTpeHHss noTeps Ha TpeHue (MH20) ncnaputensi/koHaeHcaTopa (rpagupHu u VRV-WIII); MOXHO NONyyYnTb N3 TEXHUYECKNX
[OaHHbIX N3roTOBUTENSI.

3 -6 To4knm namepeHust TemnepaTypbl U gaBneHns

ToukM n3MepeHust TemnepaTtypbl U AaBNeEHUs] CriedyeT pacnonaratb Ha KaxaoM KoHaeHcaTtopHom 6rnoke VRV-WIII
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

3 AnemMeHTbI Bogonposoaa
3 -7 KayecTtBo BOAbI

KayecTBO BoAbl 4OMKHO COOTBETCTBOBATb crnefyrwnm Xapaktepuctmkam:

CTaHfapTHble XapaKTepuUCTMKM KayecTBa BoAbl 4SS OXNaXKAEeHHOW BOAbl, ropsidei BoAbl U NoANUTOYHON BoAbI

Cuctema oxnaxaatolLen Bogs! (3) Cucrema ropsiyelt Boabl (2) OcobeHHocTn BoaaencTauns (1)

l0s. ) Lin o e umpkyggq:OHHaﬂ MoanuTouHas Boga Kopposns OkanuHa

pKyl;:::OHHaﬂ MopnutouHas Boaa 20°C .I.:l 60°C A A PP

CTaHpapTHble napameTpel
pH (25°C) 07 6,8 80 8,2 016,020 8,0 o17,0808,0 o17,0008,0 o
OnekTpuyeckas npoBoaMMOCTb (MS/m) (25°C) Menee 80 Menee 30 Menee 30 MeHee 30 o o
WoHbl xnopa (mr Cl'/n) Menee 200 Menee 50 Menee 50 MeHee 50 o
WoHbl cynbdhata (Mr SO?{/ﬂ) MeHee 200 Menee 50 Menee 50 Menee 50 o
Kucnotbl (pH 4,8) (Mr CaCO4/n) Metee 100 Menree 50 Menee 50 Metee 50 [}
O6uwas xectkocTb (Mr CaCO4/n) MeHee 200 Menee 70 Menee 70 MeHee 70 o
Kanbuuesas xectkoctb (Mr CaCO3/n) Metee 150 Meree 50 Menee 50 Metee 50 [}
KpemHe3em B voHHoM cocTostHm (Mr SiO,/n) Meree 50 Meree 30 Menee 30 Metee 30 o
[JlononHuTenbHbIe NapameTpb!

XKeneso (mr Fell) Menee 1,0 Menee 0,3 Menee 1,0 Menee 0,3 o [¢)
Megb (mr Cu/n) Menee 0,3 Metee 0,1 Menee 1,0 Metee 0,1 o
VoHbl cynbduTa (Mr Sz/n) He He He He o
Wowb! ammorus (Mr NHj/n) Menee 1,0 Metee 0,1 Menee 0,3 Metee 0,1 o
OcratoyHblit xnop (Mr CL/n) Meree 0,3 Menee 0,3 Menee 0,25 Menee 0,3 o
CeobopHblit yrnekucnblit ras (Mr CO,/n) MeHee 4,0 MeHee 4,0 Menee 0,4 MeHee 4,0 o
MHaeKc yeTonumBoCTyM 076,0007,0 - o )
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

4 TpeboBaHUA K 6€30NaCHOCTN CUCTEMBI

4 -1 brnokupoBka Hacoca

Mpu paboTte koHOeHcaTopHbIX 6rokoB VRV-WIII 6e3 goctaTo4yHOro konm4yectsa BoAbl B KOHTYpe MOTyT BO3HUKHYTb Npo6neMbl.

Mpu 6noknpoBaHum BoasHOro Hacoca ¢ cuctemont VRV-WIII, Heo6xoaumo ncnonb3oBath KneMmbl 1 1 2 KnemMmHon konoaku X2M.

PCB koHaeHcaTopHoro 6noka VRV-WIII:

—BE N G 7 7 o T
P d
n i (e ] o
(3K ]
] R2T R4T RST RET y -
t t t (3 [o3%¢2]: % - LIBET COBMMHUTEN] NA NeYaTHOU NnaTbl 6 X1A 3
- % - LIBET COEOUHUTENA ANA KOMMNOHEHTA )
@ % Pa3TIHbIE UBETA DOBOZA KOMMOHEHTA
EP.J» I IR e AT T P e y
0] BXOO- |BbIXOL- M
[ XonogHblTropsuuit cenexTop |BbIXOR | BbIXOd
Fl[ F2 Fll [¥]
¥ g s — ey

HarpeBanmp LEJ ?
OXTAHACHIE ~~———p v \ \ﬁ, ¥ Dappwsi (Q1)(Q2
T~ blsos NE— 518S| ¢ CxHapyisii (F1)F2)
N | : @[] xw
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Bnokuposka npumevanve) 6
CeneKTopHbIN NepekntyaTens OXnaxaeHus/Harpesa (Onums) m\

L

I npumeEyAHKE

B 6onblunHCcTBE criydaeB B kpynHbIx 3gaHnsx (20 000 m3) Hacockl paboTatoT HenpepbiBHO. [103aToMy dyHKLMSA 6GNOKMPOBaHNSA He UCTONb3yeTCs.

4 -2 Pene npoTtoka

PekomeHayeTcs ycTaHOBUTL perne NpoToka Ha kaxabln moayne VRV-WIII, ytobel nonyyats Tpebyembiin pacxop Bodbl. Ecnv ogHo pene npoToka
pa3smblKaeTcs, MOAyNb ocTaHaenmeaeTcs. [Npy MHorobnovHomn koHdurypauum cuctemsl (6noku 20 1 30 f1.c.), Bce BNOKM 0QHOM CUCTEMbI OCTalOTCH B
cocTosiHuM 'Bbikn', 4To ByaeT npogomkaTbest 40 Tex nop, noka kakon-nnbo moayns VRV-WIII He onpegenut 'pa3soMkHyTOe' COCTOSIHUE pene NpoToKa.

Pene npoTtoka MOXHO cbnoknpoBaTb NOACOEANHEHVEM MEXAY KNEeMMON 3 1 4 KneMMHoON konoaku X3M
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

4 TpeboBaHMA K 6€30NacCHOCTU CUCTEMBI
4 -3 3awwuTa oT 3amep3aHus

B 3uMHee Bpems Ans rpagvpHU 1 BHELLHEro BOAONPOBOAa Heobxoaumo obecneynTb 3alunTy OT 3amMep3aHnA

TunoBble MepbI MO 3aluUTe OT 3aMep3aHuUsA:
*  ecnv TemnepaTtypa nagaet, Hacoc crieayeT 3anyCcTuTb Ans PeLMpKynsumm Boabl
*  HeobXoAMMO WUCMOoNb30BaTh NIEHTOYHbIV 3MEKTPOHarpeBaTernb

¢ aKTvBauus NporpamMbl NPUHYAUTENbHOMO Nycka Goiinepa

+  HeoBXOAMMO CIIUTb BOAY U3 rPaaNpHH n

4 - 3 -1 Ncnonb3oBaHwe rnvkons

Mcnonb3oBaHWe 3TUIEHIIMKOSS OnpeAeneHHoN KOHLEHTpaummn BMecTo o6blyHoi Boabl BnnsieT Ha COP u pacxop BoAbl B CUCTEME, a TakKe Ha _
nageHue aasreHvs BO BCel cucTeme.

CnepgyeT orpaHu4nTb NCMONb30BaHME FMMKOIS; OOHAKO B Cllydyae HEOOXOOUMOCTM PEKOMEHAYETCS NEPBUYHbINA U BTOPUYHBIN BoasiHon KOHTYp (Fig 3)

- —_ - -

Boga k BogsiHomy PHE, yctaHOBNEeHHOMY
B NOMELLEHNN

|
|
|
=3 I
~ 33°C | 35°C P
- I Bl
pagnpHsa |
|
@ 28°C | 30°C
> > 50 K Hapy>KHbIM
npumep | onokam VRV-WIII
40% rnvkons |
|
HapyH. | BHyTp.
o - -
Puc. 3
Mpumep

a BnwuaHue Ha COP:

*  [lpu ucnonb3oBaHnM 06bI4YHOW BOAbI -
Pexunm oxnaxaeHus: MoWHOCTb 26,7 kBT, BxogHasa MolHocTb: 6,07 kBT
Pexum oborpesa: mowHocTb 31,5 kBT, BXogHas MowHocTh: 6,05 kBT

*  Mpwv ucnonbsoaHun 40% aTUNEHINMKONSA
Pexunm oxnaxaeHus: MowHoCTb 26,1 kBT, BxogHas MoLHOCTL: 6,35 kBT

Pexum oborpesa: mowwHocTb 31,5 kBT, BXogHas MowHocTk: 6,30 kBT

b ,D,Manaaou pacxoga BoAbl:
*  [lpu ucnonb3oBaHnM 0b6bI4HOM Boabl: oT 50 n/muH go 120 n/mMuH
*  [lpu ucnons3oBaHuu Boabl ¢ 40/% rnvkons: oT 80 n/muH go 150 n/MuH

TpebytoTcs TpybonpoBoabl 6oMbLIMX AnamMeTpoB.

¢ [Omana3oH Temnepartypbl Boabl: oT 15°C go 45°C, kak n gna o6bLIYHO BOAbI.

d Koppo3nMoHHasi akTUBHOCTb:

Mockonbky TennoobmMeHHWK BbinonHeH n3 SUS304, Heo6xoaMmo ucnonb3oBaTb aHTUGPKU3, HE SBMSIOLLMIACSH KOPPO3MOHHO-aKTUBHBIM K SUS304.
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

4 TpeboBaHUA K 6€30NaCHOCTN CUCTEMBI
4 -4 BoponpoBogHbIM ceTyaTbi PUnbTp

[lns kaxxgoro HapyxHoro 6110ka Heo6XoANMO NpeyCMOTPeTh ceTyaThbin hunbTp pasmepom ceTkn 50 Ana punbTpauum Boasl 1 3aluThl
TennoobmeHHuka VRV-WIII ot 3arpssHeHus.

Moyemy HeoBx0ANMO YCTAHOBUTL CETHYATHIN UNBbTP

MnacTuH4aTbIN TeNNOOBMEHHNK COCTOUT N3 HECKOMbKMX NapansieflbHbiX KaHanoB NPOXOXAEeHNS BOAbI.

Ecnu ounbTp ANA BoAbl HE NCNONb3YeTCs, HEKOTOPbIE KaHasbl MOTyT ObiTb 3a6M0OKMPOBaHbI FPA3bIO.

TemnepaTypa vcnapeHus nagaeT, HO TeMnepaTtypbl He3abnoKMPOBaHHbBIX KaHaNOB OCTalOTCA Bbille TEMMNepaTypbl 3aMep3aHus.
Bopaa B 3a6n0okupoBaHHbIX KaHanax HaunHaeT 3amep3atb, U PHE paspywaeTtcs.

B pe3ynbTaTe Bo3HMKAET yTeuka Mexay BOASHBIM KOHTYPOM U KOHTYPOM XIadareHTa.

a b wN -~

3: MoBpexaeHune

4 -5 PekomeHgaumm ans MHOrobnoYHbIX Hapy>KHbIX YCTaHOBOK

PexomeHaaLumm Ans MHOrobouHbIX Hapy»HbIX YCTaHOBOK MO MpeaoTBpaLLeHnio 06paTHOro NoToka Macna v XnafareHTa B OCTaHOBMEHHbIA HapyXKHbI Gok:
*  Ha TpyGonpoBoae Ans rasa Hy>HO YCTaHOBUTb MacrioyroBuTenb pasmepoM He mexHee 200 Mm

*  Ha tpyGonpoBoae Ans rasa, Yepes Kaxable 2 M MeXay HapyKHbIMU BriokamMu, HyXKHO YCTaHOBUTL MacroyrioBuTerb pasmepom 200 MM.

i pr60ﬂp0BO,ﬂbl Meay Hapy>XHbIM ©6rokamm JOIDKHbI ObITb FOPU3OHTAlIbHbIMU UMW UMETb YKITOH BBEPX.

Cxewma 1 Tpy6onposoabl Mexay Metee 2 m TpyGonposozak!l Mexay

OTKrMoHeHue no HapyXHbIMK Griokamm Hapy>XHbIMK Griokamm

BepTukanu 200 m
\ Menee 2 m
( I o ] -
K BHyTpeHHeMy ) K BHyTpeHHeMy ( E|—|:|J—|
60Ky 6roky
Hapy. 7 Hapy 7 HapyHblIiA HapyXHblIiA Hapy>KHbill HapyxHbIi
6ok 6ok 6ok 6ok 6ok 6ok

Cxema 2 oH MeHee 2 M Paccm;mge no
yKn Menee 2 yEERTAKAM 00 Mm
) sBepX e

K BHYTpeHHeMy K BHVTPe%’Li'\I’ly —4
6noky Y

HapyxHbiliA HapyHbli| HapyxHbI14 HapyHblIiA HapyxHbliA HapyxHbI
6ok 6ok 6nok 6ok 6ok 6nok

Cxema 3 HeBepHas cxema |

OTCyTCTBVIe OTKINOHEeHNA No BepTukanu

K BHYTpeHHemy K BHYTpeHHemy
6n0|(y 6]'IOKy‘ [ [ |
HapyHblii| HapyXHblii HapyHbliA Hapy>HblIiA Hapy>KHbll/ Hapy>kHbi
6nok 6ok 6ok 6ok 6ok 6ok
AN
Tpy6onpoBoabl Mexay Tpy6onpoBoabl Mexay
Hapy>XHbIMU Griokamm Hapy>XHbIMK Griokamu
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

4 TpeboBaHMA K 6€30NacCHOCTU CUCTEMBI
4 -5 PekomeHgaumm ans MHOrob0YHbIX HapY>KHbIX YCTaHOBOK

Mepen TPOMHUKOBBLIM KOMMEKTOM OTBETBMNEHUI, COEAUHSIIOLLMM TPyBONpoBOAbl HApYXXHbIX 6110KOB, HE06XOAMMO YCTaHOBUTL MNpsIMyto Tpyby ¢
xnagareHTom gnvHon 500 mm.

TpybonpoBoa ans
XnaKocTu
(MecTHas noctaska)

TpybonpoBoa ans
rasa
(MecTHas nocrtaska)

(Mpumep ycTaHoBKK 2
KOMMIIEKTOB)

4 -6 [lonHoe oTBeaeHme TennoTbl Ang ogHoro 6noka coctasnsget 710 BT

Bonblas yacTe Tenna co3gaeTtcs NnaTon MHBEPTOpPa U KOMMPECCOPOM, NO3TOMY MallNHHOE oTAeneHne JOJMKHO BEHTUNTMPOBATLCA, ocobeHHo ecnn

Temnepartypa okpyxatoLlee cpefbl npesbilwaeTt 40°C. [na otBegeHus Tenna, Hag 6nokom HeobxoaMmo npeaycMoTpeTb CBOO6OAHOE NPOCTPaHCTBO
300 mm.
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

5 YnpaBneHue cuctemon

5-1 TlonHoe ynpaesneHune cuctemon VRV-WIII

* YnpaBrneHve Ans CTOPOHbI XfagareHTa BbIMOHSAETCS aHanoryHo ynpasneHuto cuctembl VRVII ¢ BO3ayLWHBIM OXNaXaeHneM -- C MOMOLLIbIO
nuHun ceasu DI

MonHoe ynpaeneHne cuctemon VRV-WIII (Bknoyas Hacockl U rpagupHI0) MOXHO obecneyuntb C MOMOLLbIO MUKPOMPOLIECCOPHOrO KOHTpomepa n
MWKPONPOLIECCOPHOro B6roka ynpasneHus:

Hanpumep:

[1ByXno3numnoHHOe yrnpaBrieHe BOAAHBIMU Hacocamu, BEHTUIMATOPOM OXNaxaatoLent BoAbl 1 HACOCaMU MOXET BbIMOMNHATLCS Yepes ANEeKTPOHHbIe
nnatel DEC101A51 (umndposon Bxoa) unu DEC102A51 (umndpoBort BXo4/BbIXos).

Bonee nogpo6Hy0 MHMOPMaLMIO MOXHO HalTK B raBax No pasnnyHbIM CUCTEMaM yrnpasrieHusa nybnukaumn TexHmdeckux aaHHbix Controle Systems

5-2 bnoknpoBaHue HapyxHbix 6nokos VRV-WIII

Bo3amoxeH LeHTpan1M3oBaHHbIN BXOA, GIOKMPOBKN AN HECKOMNBbKMX KOHAEHCATOPHbIX 6r10KOB Yepe3 BHelwHU aganTtep ynpaeneHus (DTA104A62)

DTA104A62
P J B e

lMpoBoaka /

P
npaBneHuns
nposogka
yrnpaBrneHus Q\/

BHELUHWUIA - BHELLHWNI)
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

TpybonpoBoagHasa cuctembl Refnet

COEANHWTESb HA CTOPOHE XMAKOCTW  COEAVMHUTEND HA CTOPOHE OTTOKA FA3A COEQMHWTENb HA CTOPOHE BCACBIBAHWATA3A

KHRP22M64T8

QRC

KHRQ22M29T9 | KHRQ22M20TA8| KHRP22M75T8

N
P

KHRQ22M75T8 | KHRQ22MB4T8
©
DEREECEIEE®E

N
x

KHRP23M33T8

KHRP23M64T8

KFRP23M75T8

KHRQ23M20T8

QG

KHRQ23M29T9

O

KHRQ23M75T8 | KHRQ23M64T8

KHRQS8T7

3AKPbITbIE TPYBKA

1TW25799-4D
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

TpybonpoBogHasa cuctema Refnet

COEQNHWTENb HA CTOPOHE XWAKOCTU

COEQMHWTEND HA CTOPOHE OTTOKA TA3A

COEMHIATEND HA CTOPOHE BCACBIBAHIA FA3A

7

I
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i
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KFRQ250H8

3
G
= [ w = [ =
i — " [P T
£ —" P v °
g P S - | w |
* v " g 0 -
o L ® | L ® J =
“—" [ T P "
I S| | I N} NS —
00635 R 0922 00 952 @ D #B10
[ — [ R :@m

1TW25799-4D

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM




| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

6 TpybonpoBoaHasa cuctema Refnet

BHFP22-26MA56

K HapyxHomy 6roky A

{:} 1,LDg9.5
l 1LDg12.7
! 1.Dg22,2

| PegyKTop Ha CTOPOHE XUAKoCTH 1.Dg19, 1 CoeauHeHMe Ha CTOPOHE XUAKOCTH

CoefHeHMe Ha CTOPOHE KMAKOCTY + PepykTop Ha
CTOPOHE XnaKocT

S| ! ! CoenvHenve Tpybui Hamecte |, D 4 15, 9
= —
o 4 ~—
P e e e e
K Hapyaciomy GOy B - 7 I K BHyTpeHHenmy 6roky
——1-——-\—--——"" \[Ipenynpexgaatowa Tabnutixa
,Dg9,5
16 CoefiHEHVE Ha CTOPOHE KUAKOCTU
1,Dg12, 1 224
it

HapyxHblit
6ok A

(BHFP22MA56*)

CoefvHeHme Ha CTOpOHe rasa: 1 wr.
CoefMHeHMe Ha CTOPOHE XUAKOCT: 1 wT.
Penyktop Ha CTOpoHe rasa: 2 .
BeriomoraTenbHas Tpybka Ha CTOPOHe rasa: 2
.

PenykTop Ha CTOPOHe XuaKocTH: 1 .
Tepmov3onsAuys: 2 .

W3onupytowwas Tpybka Ans Tpy6ki Ans rasa: 2
.

W3onupyiowwas Tpy6ka ans Tpybku ans
KvakocTu: 1 . %
PyKoBoACTBO MO yCTaHOBKE E(@ O X
* B cnyyae BHFP26MAS6 cM. KOMNOHeEHTbI Ha m f"
YepTexe BHLUHero B1pa.

HapyxHbiit
6ok B

Tpumep ycTaHoBKM

_BmA_ _BmB

3D049158

I nNpumeyaHuy

-

---- Ha YepTexax o6o3HavaeT coeauHUTENbHbIE TPYObI (NPegocTaBnsiemMble Ha MeCTe).

2 Cwm. "PykoBOACTBO Mo ycTaHoBKke" unu "TexHnyeckue gaHHble", rae npuBedeHsl 6onee noapobHble cBeAeHUst 0 HEOOXOAUMbIX COEAUHUTENBHBLIX
Tpybax.

3 [pw nogrotoBke aToro Habopa obpalLaiTe BHUMaHWE Ha CreayloLIMe OrpaHuYeHus.

*  YcraHoBWTE coeMHEHNE rOpU30oHTanbHO Tak, YTOObI MPUKPENneHHasn K HeMy npedynpexaatollasn Tabnuyka okasanacb CBepXy.
He HaknoHsiTe coeamHeHne 6onee, Yem Ha +15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBalitTe coeanHeHmne BepTtukansHo. (Cm. Puc. 2)

» Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 25
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* WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

6

TpybonpoBogHasa cuctema Refnet

BHFP22-26MA56

883

Mpeaynpexaatoluasi Tabmska

MopcoeanHuTe nocne Toro, kak oTpexete Tpyby

E IETATb

BcromoratenbHas Tpy6ka Ha

<
12

1,Dg$22.2
1LDg19
£

- .[> K HapyxHomy 6noky B

-~ Kapyxomy 6oy A

1.Dg19
1.Dg22,2

OtpexbTe TPyby

Orpexsre Tpyby

CoefvHeHve Ha CTOPOHe rasa + PeayKTop Ha CTOpOHe raza + BenoMorarteribHasi TpyGKka Ha CTOpoHe rasa

F MOOPOBHbIV BUL
TorioxeHue oTpesa
COEAVHUTENbHOM
TpyGbl Ha CTOPOHE

rasa
CoenyHere Ha CTopoHe rz:

Bonoworarensiast TPYGKa Ha cTopote rasa
ToyGa AnA rasa (peAocTaBnAeTcA Ha Hecre)

(BHFP22MA56*)
CoenvHeHve Ha cTopoHe rasa: 1 wr.
CoefvHeHMe Ha CTOPOHE XUAKOCTH: 1 LU,
PepykTop Ha CTOpOHe rasa: 2 L. (
BcromoratenbHast Tpybka Ha cTopoHe
rasa: 2 Wt.
Penyktop Ha CTopoHe xugkocTh: 1 .
Tepmousonsups: 2 wr.
Wsonmpyiowas Tpybka ans Tpybki ans
rasa: 2 Wr.
Vsonupylouast TpyGka Ans TpyGku fia OTOK A
xugkoctu: 1 wr.
PyK0BOACTBO MO YCTaHOBKE
* B cnyyae BHFP26MAS6 cu.

KOMMOHEHTbI Ha YEPTEXE BHELLHEro

Bida.

\

Hap

—FH

CoenuHeHve
Tpy6bl Ha MecTe

200

Konero
&\ (npepocraensercs
Ha MecTe)

oo
ﬁngn%l

[pvMep yCTaHoBKY

Cucrema

GOAPOBHbIA BUR

9%

[E NOAPOBHbIV BIAL

Monoxexve oTpesa
COeLlI/IHVITeJ'IbHOVI
TpyBbI Ha CTOPOHE
rasa

15

175

TennoBoro Hacoca

A Puc.1

&

Mpenynpexaatouas Tabuia @é}

Magc.
+15°

[
<

Puc.4

Puc.2

00

S, Moeaymperzaouian vaﬁnmg

A SN

B A
D

(o] o)

@wﬂwmawaw Tabnia

X

=y
8B

A ‘o
8y C
BeprisHas TR

gD

3D049152

I npumeyanny

2
Tpybax.

9TOM AnanasoHe.

(Cm. Puc. 3)

1 ---- Ha yepTexxax o6o3HavaeT coeauHUTENbHbIE TPYObl (MPegocTaBnsemMble Ha MecTe).
Cwm. "PykoBoacTBO no ycTaHoBke" unu "TexHudeckune AaHHble", rae npuseaeHsl 6onee nogpobHble cBeAeHNs1 0 HEOOXOAUMbIX COEANHUTENbHbIX

Mpun nogroToBke 3TOro Habopa obpalyariTe BHUMaHUE Ha CrieaytoLimMe orpaHnyeHus.
*  YcTaHOBWTE COeAVHEHWE ropuM3oHTanbHO Tak, YTo6bl MPUKPENNeHHas Kk Hemy npedynpexaatollas Tabnuyka okasanach CBepxy.

He HaknoHsiiTe coeguHeHve 6onee, yem Ha £15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBainTe coeamHeHne BepTukansHo. (Cm. Puc. 2)
*  Ybegutecb B TOM, YTO AnMHa NpsiMon Tpy6bl 4o coeanHeHusi coctasnsieT 6onee 500 mm. He crmbaite npoknagbiBaeMble Ha MecTe TpyObl B

* HenpaBunbHas ycTaHoBKa MOXeT NpuBeCTU k c6osiM B paboTe HapyxHoro 6roka.
*  YcraHoBuTe L-o6pa3sHyto YacTb n3rnba TpyObl 4Nnsi ra3a Tak, YToObl NOcne OTKIIOHEHUSI OHa Hanpaensnacb BepTukansHo BBepx. (Cm. Puc. 1,4)
* Kpowme Toro, He yctaHaBnuBavTe ee, kak nokasaHo Ha Puc. 5.

Mpu nogcoeamHeHnn Ha mecte 6onee 120 MM npsiMon TpyBbl MoXeT ObITb 06ecneyeHo TpeboBaHue oTHocuTenbHO 500 MM NPsIMOro yyacTka.
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

6 TpybonpoBoaHasa cuctema Refnet

CoSIHaRTE 12 CTOpOTe BaTCia Ta%a CoefMHeHvie Ha CTOPOHe BbInyCka rasa + PeqykTop Ha CTOpOHe BbiNycka rasa + BeriomorarerbHast TpyGka Ha CTOPOHE Bbinycka rasa

™
36 28
3 - 12 L0191
. {— Pt 1.Dg15.9
Kanympesseny 6109 (3 FF = — = +—-——— T ———— = >Knapyxomy bnoxy B
= - = — < TOK HapyxHomy 6noky A
T— M 1.D#15.9
1.0$22.2 Benoworarenias TpyGka Ha CTOPOHe BHnyCka raza 12 108191
PeaykTop Ka CTopowe sbinycka raza 28 - -
626
—1-H
|
Coepurere
S| ybeiHamecte
| 10 115 170
I 1
170
PepykTop Ha CTOpOHE Bbinycka rasa
Coepieriue #a CTOPOHE BHIMYCKa ra3a > Tpyba Anst Bbinycka rasa (MpeaocTaBnseTcs Ha Mecre)
BonoworaTerkizn TyEKa Ha CTOpOHS Boyced 832 N

OreHo (NpefjocTaBrIseTcs Ha MecTe)
(BHFP26MA56)
CoefMHeHme Ha CTOPOHe BCAChIBaHWS rasa: 1 LUT.
CoefMHeHme Ha CTOPOHe BbiMycka rasa: 1 L.
CoefMHeHIe Ha CTOPOHE XUAKOCT: 1 WwT.
BeriomoraTenbHas Tpybka Ha CTOPOHe BCachiBaHWs! rasa: 2 LWT.
BeriomoraTenbHas Tpybka Ha CTOPOHE BbiMyCKa rada: 2 LUT.
PenykTop Ha CTOpOHe BCacbiBaHys raa: 2 Lu.
Penyktop Ha CTOpoHe Bbinycka rasa: 2 L.
Penyktop Ha cTopoHe XuakocTh: 1 .
Tepmounzonauns: 2 wr.
Wsonupyiowas Tpybka ans Tpybki Ans rasa: 4 wr.
Wsonupyiowas Tpybka Ans Tpy6ku Ans xuakocTu: 1 .
PykoBOACTBO MO yCTaHOBKE

N R _Tpyba Ans Bbinycka rasa (MpeaocTasnseTcs Ha Mecre) A e &
o
o @\“@‘)" ez ¢ X

o I% Npeaynpexaaouias Tabrfjjra
Mpeaynpexzarowas TabmE N, < @
pee
R [T o

0:()\_I Puc. 4 o O D
g

< Prc.5 x
O, o
=7

e X e

Beprivansas i

3D049206
I nNpumeyaHny
1 ---- Ha yepTexxax obo3HavaeT coeauHUTENbHbIE TPYObI (MPegocTaBnsemMble Ha MecTe).
2 Cwm. "PykoBoACTBO Mo ycTaHoBke" unu "TexHnyeckue gaHHble", rae npuBedeHbl 6onee noapobHble cBeAeHUst 0 HEOOXOAUMbIX COEANHUTENBHBLIX
Tpybax.

3 MMpwu nogrotoBke aToro Habopa obpallanTe BHUMaHWEe Ha CreayoLme orpaHuYeHus.
*  YcTaHoBUTE COEAUHEHMNE FOPU3OHTanNbLHO Tak, YTOObI NPUKPENeHHas K HeMy npeaynpexaatowas Tabnuyka okasanacb CBepXxy.
He HaknoHsiiTe coeamHeHne 6onee, Yem Ha +15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBaliTe coeanHeHmne BepTukansHo. (Cm. Puc. 2)
* HenpasunbHasa ycTaHoBKa MOXeT NpMBECTU K C60AM B paboTe HapyHOro bnoka.
*  YcraHoBuTe L-06pa3sHyto YacTb n3rnba Tpybbl Ans rasa Tak, YTobbl NOCne OTKNOHEHWS OHa HanpaBnsnacb BepTukansHo Beepx. (Cm. Puc. 1,3)
*  Kpome ToOro, He yctaHaBnuBawTe ee, kak nokasaHo Ha Puc. 4.

» Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM 27



* WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

6

TpybonpoBogHasa cuctema Refnet

BHFP22-26MA84

K HapyxHomy 6rioky BCoevHeHve Ha CTOPOHe XWAKoCTH (2) + PeaiykTop Ha CTOPOHE XUAKOCTH

K HapyxHomy 6nioky ACoevHeHMe Ha CTopoHe xuakocTi (1) + PelykTop Ha CTOPOHE KUAKOCTH

? 1LDg9.5
o — 1LDg12.7

1
R | PefiyKTop Ha CTOpOHE KUAKOCTH 1.Dg22.2
] SRV 1 STopoe Wavoct LDg13.1 Sl = i Coeauetve Tpy6bl Ha mecre 1, D
2l - CoenvHenve Tpybi HaMecte | ) ¢ 15. § - = —
F A — 2 e
2 s S A \N ——
- e W S [ o
e [ K BHyTpeHHemy
<]-- = - - ] 7| - =R 6rioky
K HapyxHomy 6noky C . 5 AT Mpenynpexpaiogs Tabnpua
1.D49. 5 n ; T _C o peqynpema(n:“ﬂ T LD¢19 16 CoefiHeHve Ha CTOPOHe KukocTu (1)
1 0B/MHEHIIE Ha CTOPOHE XNAKOCTH
LD812.1 ot ,LD#15,9 224
254
25 '
. 14 265
14 265 200
286
CoeieHHe Ha CTOPOHE KHIKOCTH (1)
(BHFP22MA84%)

CoefMHeHMe Ha CTOPOHE rasa: 2 L.
CoepuHeHue Ha CTopoHe kuakocTd (1): 1 wr.

CoefvHeHMe Ha CTOpOHe XUAKoCTY (2): 1.

BerioMoraTeribHast Tpybka Ha CTOpOHe rasa: 3 .

Penyktop Ha cTopoHe rasa (1): 3 wr.

Penyktop Ha cTopoHe rasa (2): 1 wr.

PenykTop Ha CTOPOHE XUAKOCTH: 2 LUT.

Tepmouzonauus: 4 wr.

W3onupylowwas Tpy6ka ans Tpybku Ans rasa: 3 wr.

W3onupyiowwas Tpybka Ans Tpy6ki Ans xuakocTy: 2

wr.

PykoBOACTBO 10 yCcTaHOBKE

* B cnyyae BHFP26MA84 cM. KoMNOHeHTbI Ha
YepTexe BHeLLHero Buaa.

Bun B
[pumep ycTaHoBKM

3D049157

-

MPUMEYAHUY

---- Ha YepTexax 060o3Ha4aeT coeuHUTErNbHbIe TPYObl (MPpefoCTaBnsieMble Ha MecTe).

Cwm. "PykoBoacTBO no ycTaHoBke" nnu "TexHudeckne AaHHble", rae npuseaeHsl 6onee nogpobHble cBeAeHNs1 0 HEOOXOAMMbBIX COEANHUTENbHbIX
Tpybax.

Mpun nogroToBke 3TOro Habopa obpallyariTe BHUMaHUE Ha crieaytoLimMe orpaHnyeHus.
+  YcTaHOBUTE COeMHEHWE ropu3oHTarnbHO Tak, YTobbl NpUKpenneHHas k HeMy nNpeadynpexajatollas Tabnmyka okasanach CBEpPXY.
He HaknoHsiiiTe coegnHeHne 6onee, Yem Ha +15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBaliTe coegnHeHmne BepTtvkansHo. (Cm. Puc. 2)
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* WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

6 TpybonpoBoaHasa cuctema Refnet

BHFP22-26MA84

CoefvHeHve Ha CTOpoHe ra3a + PeflykTop Ha CTopoHe rasa (1) + BenomoratenbHas Tpybka Ha CTOpOHe rasa

CoeyHeHVe Ha CTOpOHe ra3a + PeykTop Ha CTOPOHe rasa (1) + BcnomoratenbHas Tpybka Ha CTOpOHe 848
Tasa * PEAYKTOP Ha CTOOHE rasa (2
599 AYKTOp P @ TMofcoeauHwTe Nocne Toro, Kak oTpexeTe| Tpyby LETATb F TloicoeHHITe nocre Toro, Kak 8
- 12 LDg222
0 peampegaoups s [ETATID G [ETATL F MpenynpexaaioLLas Tabmika 108101
2] PenykTop Ha cTopoHe rasa (2) . -
= | |= —— J=j< > Krapyxtomy 6n
==  — — K % < K HapyxHomy 6roky B
Kenseny <> K HapyxHomy OIRYA, N
N 1.0 428, 6 1,Dg19.1
o 10§18, 1 U2\ 1-0g22.2
12 \.pg22.2 D
I 155 g
OrpexeTe Toy6y (35) I
Orpexere Toy6y ,_ (98) r ; ; ;?
MOMPOEHbIV BUA E
Baa S ]
-=3-* MonoXeHite OTPe3a COBAMHMTENbHOI
NOAPOBHbIV BN G . Tpy6bl Ha CTOpOHE fasa  (55)
TonoxeHie 0TPe3a COBAMHUTENBHOM 175
TpyBbI Ha CTOPOHE rasa 5
et 5|
PeqykTop Ha cTopote rasa (2) - - Jor
Cosgmene ra copore aia 2 MOAPOBHbIN BIAA F

(BHFP22MAB84*)
CoeqvHeHve Ha CTOPOHe rasa: 2 Wr. ’
CoefvHeHve Ha CTOPOHe XuakocTy (1): 1 wr. \
CoefvHeHve Ha CTOPOHE KUAKOCTH (2): 1 wr.
BenomoratenbHas Tpy6ka Ha CTOpoHe rasa: 3 w.
Pepyktop Ha cTopoHe rasa (1): 3 wr.

PepykTop Ha cTopoHe rasa (2): 1 wr.

PenyKTop Ha CTOPOHE XUAKOCTY: 2 LUT.

[Monoxerue 0Tpe3a coeanHUTENbHON
TPyBbI Ha CTOPOHE rasa

Ha MecTe)

Tpyba anst rasa CucTema pekynepaLui Tenna
(MpepocTaBnAeTcA Ha MecTe)

> H

Puc.1

&
A “00 o el
r I I P
& Q. Theymexzaowes o
Mipeaypexaaouan a6 F @ gﬂ

Tepmou3onsuus: 4 wr. 'ﬁf WX/ Vi d]
W3onvpytoias Tpybka Ans Tpy6ku Ans rasa: 3 wr. Hapy)KHbl -2 —uB
maTonMpy»ou\asc TPYEKa AR TRYGM ATXUAIOCTH 2. ok A N\ CvcTeMa TennoBoro Hacoca c Pic.4 O O D & s X
: S . e
PYKOBOICTBO O YCTaHOBKE Eﬁgky»éﬂbm Nth . @eﬂynpwnawmaﬂ Tabwi o=
* B cnyyae BHFP26MAB4 cM. KOMMOHEHTbI Ha H \ MOAPOBHbIV BUA H
YepTexe BHeLHero Bua. 6]?&”‘6“"'” T V/ i/
Tpuvep yCTaHOBKv BuC X B D
R . A —_—
3D049156
| I
1 - Ha yepTexax obo3HayaeT coeamHUTENbHbIE TPYObI (MPeaocTaBnsieMble Ha MecTe).

2 Cwm. "PykoBoACTBO Mo ycTaHoBke" unu "TexHnyeckue gaHHble", rae npuBedeHbl 6onee noapobHble cBeAeHUst 0 HEOOXOAUMbIX COEANHUTENBHBLIX

Tpybax.

3 MMpwu nogrotoBke aToro Habopa obpallanTe BHUMaHWEe Ha CreayoLme orpaHuYeHus.
*  YcTaHOBWTE COeAVHEHWE rOpU3OHTanbHO Tak, YTo6bl MPUKPENNeHHas K HeMy npedynpexaatoas Tabnuyka okasanach CBepxy.
He HaknoHsiiTe coeguHeHne 6onee, 4em Ha £15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBainTe coeamHeHne BepTukansHo. (Cm. Puc. 2)
*  Ybeputecb B TOM, YTO ANMHA NpsiMon Tpybbl 4o coeanHeHusi coctasnsieT 6onee 500 mm. He crmbaite npoknagbiBaeMble Ha MecTe TpyObl B

9TOM AnanasoHe.

Mpu nogcoeanHeHnn Ha mecte 6onee 120 MM npsiMon TpyBbl MoXeT ObITb 06ecneyeHo TpeboBaHue oTHocuTenbHO 500 MM NpsiIMOro yyacTka.

(Cm. Puc. 3)

* HenpaBunbHas ycTaHoBKa MOXeT NpuBeCTU k c60sM B paboTe HapyxHoro 6roka.
*  YcraHoBuTe L-06pa3sHyto YacTb n3rnba TpyObl 4Nsi ra3a Tak, YToObl Nocne OTKIIOHEHUSI OHa HanpaBnanacb BepTukansHo BBepx. (Cm. Puc. 1,4)
* Kpowme Toro, He yctaHaenuBavTe ee, kak nokasaHo Ha Puc. 5.

» Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM




| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

6 TpybonpoBogHasa cuctema Refnet

BHFP22-26MA84

Poenvenvie Ha cTopose Bbinycka |

CoefvHeHMe Ha CTOPOHE Bbinycka rasa + PeqiykTop Ha CTOpOHe BbiMycka rasa + CoeqMHeHve Ha CTOOHE Bbinycka rasa + PefiyKTop Ha CTOpOHe BbiNycka rasa + BenomoratenbHas Tpy6ka Ha CTOPOHE Bbinycka rasa
CrioMOraTeribHas TpyoKa Ha CTOPOHE BbinyCka rasa "
51 < 36 28
36 30 12,
Dg19.1
Pefiynpexnauan TabnasKa P LALE
i 30 e 1.0422.2 12 {_ o 1.D$15.9
12 - L
I I T ——f o
"""""""""""""" ¢ — > Knapyriowy Gnory B
=
Kevyrosiseny roey Bz £ Kreppromy oy A N 1.D$15.9
N 5 X
1.0415.9 1L.Dg22. 2 EGTouOraTenHas TyGHa #a CTOPOHE BbITYOKa 1238 12
1,D422 2 12 1.0¢19.1 - - 1,D425 4 1L.Dg19.1
——— 28
626
626
——f—1%
= & Coeaytetine ﬁ
S S| ysunaecte 1]
Coepervie TpyGbl fa wecre =
| 10 115 170
= u 1
170
BenOMOraTenHaA TPy Ha CTOpORE BeIJCRa ra3a
Tpy6a A7 BuINyCKa ra3a (TPEOCTABMAETCH Ha MECTE)
KomnoHeHTbI ToyGa Ana BbinycKa rasa (TPESOCTABNAETCH Ha MecTe)
‘CoefyHeHHe Ha CTOpOHE BLINYCKa rasa
Benoworarenie#as TpyBKa Ha CTOPOHE BbiMYCK rasa,
(BHFP26MA84)

CoefMHeHIe Ha CTOPOHE BCAChIBaHWS rasa: 2 LUT.
CoefMHeHIe Ha CTOPOHE BbiMycka rasa: 2 LUT.

CoefvHeHme Ha cTopoHe xuakocTy (1): 1 wr.

CoefvHeHme Ha CTOPOHe XMAKOCTY (2): 1 .
BcriomoratenbHas Tpy6ka Ha CTOPOHe BCacbiBaHus rasa: 3 wr.
BcromoratenbHas Tpy6ka Ha CTOpOHe BbiMycka rasa: 3 .
PenykTop Ha CTopoHe BcacbiBaHus rasa (1): 3 wr.

Penyktop Ha CTOpOHe BCacbiBaHus rasa (2): 1 wr.

AP \*@@‘&o O Pic.2
&
g

8 B oo )<n ” X
& Q. Meampegaoua
Mpenynpexaaiouias Tabsa B G,
Marc. sz
+15° BugB

c.™ 0O0O. b= e X

Hapyisin

PeykTop Ha CTOpOHe BbiMycka rasa: 3 L. 1B | @WPWWW I &=
PenyKTop Ha CTOPOHE XUAKOCTH: 2 LUT. Happowin

TepMovsonsauys: 4 wr. Brox C w 7 =z
Vsonvpytowwas Tpybka Ans TpyBki ans rasa: 6 wr. Mpumep ycranoakit : S - A e X =D,
W3onupytowwas TpyGka Ans TpyGKY Ans KABKOCTM: 2 WT.

PyKOBOACTBO 10 yCTaHOBKe 3D049205

I npumeyanny

---- Ha YepTexax obo3HavaeT coeauHUTENbHbIE TPYObI (MPegocTaBnsiemMble Ha MecTe).
2 Cwm. "PykoBOACTBO Mo ycTaHoBke" unu "TexHnyeckue gaHHble", rae npuBeaeHsl 6onee noapobHble cBeAeHUst 0 HEOOXOAUMbIX COEAUHUTENBHBLIX
Tpybax.
3 MMpw nogrotoBke aToro Habopa obpallanTe BHUMaHWEe Ha CreayoLme orpaHUYeHus.
*  YcTaHOBUTE COEAUHEHWNE FOPU3OHTanNbLHO Tak, YTOOLI NPUKPENNEeHHas K HeMy npeaynpexaatowas Tabnunyka okasanacb CBepXxy.
He HaknoHsiiiTe coegmHeHne 6onee, Yem Ha £15°. (cM. Puc. 1). Kpome Toro, He ycTaHaBnuBalitTe coegnHeHmne BepTtukansHo. (Cm. Puc. 2)
*  HenpasunbHasa ycTaHoBKa MOXeT NpMBECTU K C60AM B paboTe HapyxHOro bnoka.
*  YcraHoBuTe L-06pa3Hyto YacTb n3rnba Tpybbl Ans rasa Tak, YTobbl NOCHe OTKINOHEHWS OHa HanpaBnsnacb BepTukansHo Beepx. (Cm. Puc. 1,3)
*  Kpowme ToOro, He yctaHaBnuBawTe ee, kak nokasaHo Ha Puc. 4.

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



* WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

7 TunoBble KoH(purypauum cuctemol VRV-WIII

7-1

o |

MoanuTouas
soaa

PacumpuTenbHbiii Gak

TaKke ans
sanonkenis
bara)

Mpumep koHpuUrypaumm

TvnoBas KoHurypauus

KoHTponiep uHankawmu Temnepatypsi

*Monb3yiiTech 3akpbITON rpaanpHeit, obecneunsaroLLei kayecTso Boab!

Kosrponnep nau
remnepaTypLl_ e

T:@g

/ * [1n51 yKna[ku BepTUKArbHOrO TpyBonpoBoaa Yepes Tpu

Tpapuprs (32°C/37°C)

OBorpesatent 3alLuThi OT 3amMep3aHs

+ ECTIM Ha KaX[OM dTaxe yCTaHOBIIEHa MHOrOGONHast
cuctema @ Unm ycTaHoBEHs! 6okut @ Ha OnpeaeneHHo
PaccTosHMM APy OT Apyra, NOMb3yiTeCh TPYGONPOBOAOM C
BO3BPATOM UMK KNanaHom perynnpoBaHna NOCTOAHHOTO
NoTOKa AnA npeaoTBpalleHns nonagaHvusa Bosayxa.

aTaxa v Gonee, NOMb3yATECh BEPTUKAMBHBIM
TPYGONPOBO/IOM C NOBOPOTOM B OGPATHYIO CTOPOHY WMk
aHanoruyHelM, ANA NpeaoTBpaLLeHns nonagadusa
BO3ayxa.

}K 6noky BS

RWEY

+ PekoMeHayeTcst npeaycMoTpeTb KaHan
|| ANS 04MCTKM rOPU3OHTANBHBIX
[ipeHaxHbIX Tpy6.

“*[ins moaenenn RWEY Heobxoaumo npefycMoTpeTb GrokMpoBKy C pere npoToka.

(PekomeHayeTcs, 4ToBbl pabouee pene npoTtoka paboTano no paboyemy curHasny Hacoca.) J——
P
KoHTpornnep:
i Hacoc ucTouHMKa ans Hacocos) T2 Teunepanyon
/ O

-
V6 -
v4 X
K vcToHuky Tenna Ans oBorpesa, Hanpuiep, 6ofinepy
TennoobMmeHHIK

#* C y4eToM TeXHU4eckoro obcnyxusaqus 6oiinepa,
PEKOMEHAYETCS OTKIIOUNTL COOTBETCTBYIOLLLYIO MNHMIO
C MOMOLLbIO TeNOoGMEeHHNKa.

» Cuctembl VRV ¢ UHCTpykums no npoektnposaHuio cuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM
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y Heobxoanmo o6ecneumnTb NOCTOAHHOE KONMYECTBO BOAbI, MOCTynaroLen Yepes cuctemy TpyGonposoaa ¢

| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

7 TunoBble KoH¢purypauum cuctemol VRV-WIII
7 -1 Tlpumep KoHGUrypauum

Mpumevanue:
OTa NpUHUMNMarnbHas cxema NpeaHa3HayeHa TOMbKO Ams CIPaBOYHbIX Lienei.
Ha npakTiike Moaenu KOHCTPYKLIA MOTYT U3MEHSITLCS B 3aBMCMMOCTM OT NPpoekToB. MoaToMy fo Bonpocam

o o Tunosas moaudukaums ans Yactu A (TpexxodoBon KnanaH —
NMPOEKTUPOBAHUA N KOHCTPYKLUUN CUCTEMbI OﬁpaLLlaVlTer B Baw KOHCTPYKTOPCKUW oTaen.

[IBYXXO[I0BOV KnianaH)

Hwke npusoasTcst TpeGoBaHWs K MPOEKTUPOBAHWIO CUCTEMbI, KOTOPbIE HY)XXHO MOSMTHOCTbLIO BLIMOSHSATL. KoHTponnep uHavkaumm Temnepatypsi
1. TemnepaTtypa T3 D

Pa6ouuit AnanasoH ruapoTepmarnbHoi cuctemsl VRV ectectBeHHoro oxnaxaeHus / o6orpesa (RWEY)
paBeH oT 10°C go 45°C.
B cucteme HyxHO noaaepxuBaTe TemnepaTypy B Npefenax ykasaHHoOro AvanasoHa G NoMoLLbio

[ABYXMO3ULIMOHHOTO YNpaBreHusi 2-X040BbIM PerynvpyoLLMM KranaHoM, TPEXXOA0BbIM perynvpyoLmm I —— e O]
KrnanaHom, rpagupHen unu Gonnepom. ’g{

2. KayecTBO BOAbI M
MppoTtepmanbHas cuctema VRV ectectBeHHoOro oxnaxaeHus / o6orpesa (RWEY) TpebyeT ycTonunsoe H

Ka4yecTBO MCMOMb3yeMoit Boabl. R | =
YcTaHoBWTE 3aKPbITYI0 CUCTEMY OXNaxaatoLe BOAbI Mk, NP1 yCTaHOBKe OTKPLITOW CUCTEMbI NOCTaBbTe

KowTponnep
TennoobMeHHNK ANs OTKNYeHuns COOTESTCTByPOLLleI;I TNNHUN. nHAMKaunn
3. 3amep3saHue Temnepatypb!
B 3umMHee Bpemsi Ansi rpaavpHU HeO06Xo0AMMO NpeAyCMOTPeThb 3aLllUTy OT 3amMmep3aHns BoAbl. 11X
BbINonHuTe psf ykasaHHbIX HKe Mep, YToObl BOAA Ha NEPBUYHON 1 BTOPUYHOM CTOPOHE OXnaxaatoLwen T

BOAbI HE 3aMep3ana B 3UMHee BpeMs.
Tunosbie Mepb! o 3awmTe ot ECNM TeMnepartypa soasl napaert,
Hacoc ans BoEL.
sawwTy o1 ¢ nomousio saumTL o7
Heo6X0AvMO NPeayCMOTPETb 3aLMTY OT NafeHs TeMnepaTyphl NyTem NPUHYAUTENBHOTO nycka Goinepa
CrieiiTe Boay C rpaavpHu.

Yactb A
310 0COBGEHHO BaXHO, ecnu 6ok ocTaHaBnMBaeTCcs Ha anutensHoe BpemMs. B NMPOTUBHOM Cry4ae OH MOXeT V1 X V2
BbITb 3aMOpOXeH. CJ'IEIJOBBTSJ'H:HO, 3TOMY HYXXHO yAensaTb BHUMaHue.
4. Monapaxue Bo3ayxa V3

BO3BPATOM, U TaIOKe KnanaH perynmpoBaHus NOCTOSHHOTO MoToka.

Tunosas moaudukaums Ans Yactu B (TpexxofoBoit knanaH — ABYXXOAOBOM KnanaH)

KOHTpONnep uHavKaLuy Temneparypsi

V5

V6

\Z

Tennoo6MeHHK

Perynuposanue T1

Crenexs
oTkpBITHA

Hacoc

CTopoHa bavinaca

KoHTponnep TemnepaTypbi

TPeXXoA0BO# KnanaH (CMewakHIiA Tan) A
TemnepaTypa Boflbl OXNaX/AeHUs!
Y-06pasaHbiii ceTHatbii hunbTp YcraHoBka

MmBkoe coeanHeHne Perynuposanue T2

MaHomeTp

CropoHa 6ainaca
TepmomeTp

Creness
oTKpLITHA

oloje|glelX|t©

Pene npotoka

Tunosble 3agaHHbIe 3Ha4YeHNs (MHAKaTUBHbIE)

A Temnepatypa BoAbl OXNaxaeHust
Pexum patorsi | O O6orpes 7 nepuop YcraHoeka
ans ans / oborpes)
3apanHoe aHavenne T1 15°C 25°C Perynuposatve T3
BapanHoe sHavenue T2 40°C 20°C
3apakHoe sHadenve T3 33°C, 31°C 33°C, 31°C
x
Orkpwitoe/ | V1 ] [®) o6orpesarens Bermunstop Pacnbinerme
saKpeiToe V2 o x o BKN BKN B0abI
cocTosHme
OGorpesatens ~ Bewtunatop Pacnbinenne BKI
knanaa V3 x o X BbIKI BbIKI BozE!
PasomkH.O V4 X O (o] BbIKI
3amt V5 X [e) o A A A
V6 O x x TemnepaTtypa
YcraHoska 1 YcraHoBka 2 YcTtaHoBka 3 BOAbI
(7°C) (31°C) (33°C) oxnaxaeHus

# ECNin CyLLecTBYET BEPOSTHOCTL 3aMep3aHisl, HeOBXOAMMO YCTaHOBMUTL oGorpesaTens
3awuTbl OT 3aMep3aHus, NN CnNUTb BOAY Ha CTOPOHE pacnbifieHns BOAbI.
(I'Ipvl cnuee BOAbl HA CTOPOHE pacnblfieHus, Gyane BHUMaTENbHbI, 4TOGbI HuKorga He
61710 Harpy3ok B OCHOBHOM Ha OXnaxaeHue.)

* Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

7 TunoBble KoH(purypauum cuctemol VRV-WIII
7 -2 [lpumep KoHGUrypaumuu

(Mcnonb3oBaHne rpagupHY OTKPLITOrO TUna Ans 6onee HU3KUX TeMnepaTyp OKpyXatoLuen cpeabl)

Tunosasa KOHd)VII'ypaLLVIH (yCTaHaBI’IVIBaETCﬂ B XONOAHbIX pernoHax c NCNnosib3oBaHNEM rpagupHuN OTKPbITOro TMna)

#TTonbayiiTeck 3aKPLITON rPAAVPHE, OBECTIeuMBaIOLIel KAYECTBO BOAb!
PaciumputensHbiil 6ak

#[1ns Toro, YToGbl UCTIONL3OBATL MOPCKYIO BOAY ANA 3aLUNTLI OT 3aMep3aHus,
n > ~0 NOCTaBbLTE TENNOOGMEHHNUK AN OTKIIOYEHNS COOTBETCTBYIOWEN JIMHNN.
loAnuTouHas
Bosa KoHTponnep uHaMKaLmMu Temnepatypbl #*[1ns Toro, 4To6bl NCNONb30BaThL rPAAVPHIO OTKPLITOrO TUMa NocTaBbTe
T3 TENNOOBMEHHVK ANt OTKMKOYEHMS COOTBETCTBYIOLLE NMUHUN.
Takke Ans —
3anonHeHust ‘—r‘ :
Gaxa) rg{ H ’—D—\
& NSNS S N

Kowrporinep ’gi ‘ IO i

uHAKaLMN

Temneparypei e O

SN —

VARER)-EN OBorpesarent 3auTsl oT 3amepaaHms

Tpauprs (32°C/37°C)

*[1N91 yKNaaKky BEpTUKANbHOO TpyGONPOBOAA oanurounan aoza s ECN Ha KaXzom STaxe YCTaHOBNEHa MHOroBNouHas!
""" 7H] Uepes Tpu aTaxXa 1 Bonee, NoNb3yATec (vcnonbayerca cucTema ® Wi yCTaHoBNeHb! GMIOKN @ Ha OpeaeneHHo
Rerans—— —— BEpTUKANLHEIM TPyBONPOBOIOM C NOBOPOTOM B PacumpuTensHsii 6ak Tae s PaccTosHUM [Ipyr OT APYra, NOMNb3yATECh TPyGONPOBOAOM C
A w X X v2 0BPaTHYIO CTOPOHY MMM AHANOTUYHBIM, TS 3anonkenus Gaka) BO3BPATOM MMM KNANaHOM PErynMpOBaHNs NOCTOSHHOMO
npeaoTepalieHusi nonagaHua Bosayxa. noTtoka Ans npeaoTepalleHns nonagaHusa Bosayxa.
’ >
v3 ——————f
' [ > K 6noky BS
| | f . .(f"
R i
H P i
. P P i

_;,___.___
b 5 s |

i
i
i
X R
|

RWEY RWEY RWEY

K 6noky BS

* PekoMeHayeTCs NpeaycMoTpeTh KaHan
{1 Ans ouMCTKY ropUIOHTaNbHBIX APeHaXHBIX
Tpy6.

#*[ins mopenen RWEY Heobxoaumo npeaycmMoTpeTh GrokMpoBKy C perne npoTtoka.
(PexomenayeTcs, 4To6bl paboyee pene npoToka paGoTano no paboyemy curHany Hacoca.) T

 Hacoc veTouHUKa ans Hacocos)

—M—M—O—@?‘Q—O—M

vHAVKaLMIA
T2 TemnepaTypsi

Yactb B

V4

K ucTounvky Tenna anst oGorpesa, Hanpumep, Goinepy

TennooBmeHHNK

#* C y4yeTOoM TexHu4eckoro obenyxusaHus Gonnepa,
PEKOMEHIYETCS! OTKITIOUNTL COOTBETCTBYIOLLYIO MIMHNIO C
NOMOLLLBHO TENNOOBMEHHIKA.
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

7 TunoBble KoH¢purypauum cuctemol VRV-WIII
7 -2 [lpumep KoHGUrypauum

(Mcnonb3oBaHne rpagupHN OTKPLITOrO TUna Ans 6onee HU3KUX TeMnepaTyp OKpyXatoLieln cpeabl)

Mpumeyare:

OTa NpuHUMNUanbHas cxema npegHasHadeHa ToNbKo ANA CNpaBOYHbIX Lenen. Tunosas moaudmrkaumsa ans Yactn A (TPexxo10BoM KnanaH —

Ha npakTuke Moaenu KOHCTPYKUMIA MOTYT U3MEHATLCS B 3aBUCUMOCTU OT NpoekToB. MoaTomy no Bonpocam [ABYXXO[0BO KnanaH)

NPOEKTUMPOBAHMS N KOHCTPYKLIMM cUCTeMbl oGpaluanTecs B Bal KOHCTpyKTOpCKUiA oTaen.

Hiwke NpUBOAATCS TPEBOBAHMS K MPOEKTUPOBAHMIO CUCTEMBI, KOTOPBIE HYXKHO NOMHOCTLIO BEINOMHSTS. KoHTponnep HAWKaLM Temneparypsi

1. Temnepatypa T3 D
Pa6ouuin ananasoH ruapoTepmanbHoii cuctemsl VRV ecTecTBeHHOro oxnaxaenus / oborpesa (RWEY) T
paseH oT 10°C o 45°C. H
B cucTeme HyXHO NoAepKVBaTL TeMNepaTypy B NPeAenax yKasaHHOrO AManasoHa C NoMOLLbIo <&

SHHOTO yrp: peryr KnanaHom, perys
v, i i nnn

2. KauecTso Boas! ’gg
rvapotepmanbHas cuctema VRV ecTecTBeHHOro oxnaxaenus / oborpesa (RWEY) TpebyeT ycToiunsoe
KayecTBO UCMOMb3yemoin BoAbI. [=53
YCTaHOBHUTE 3aKPLITYIO CUCTEMY OXT 7 BOAbI UMM, NPU Y OTKPLITOM nocrasbTe
TENNOOBMEHHUK A OTKIIOYEHIS! COOTBETCTRYIOWEN NNHIN. :j;;‘:g:jj”

3. 3amepsaHue Temneparyps!
B 3uMHee Bpems Ans rpaipH1 HEOBXOAMMO NPE/lyCMOTPETh 3aLUTY OT 3aMep3aHns BOabI. "
BLINONHITE Psifi yKA3aHHBIX HIDKE Mep, YTOBbI BO/A Ha NEPBIYHON 1 BTOPUMHON CTOPOHE OXNaxaatoLLe
BO/bI HE 3aMep3ana B 3MHEe BpeMmsi.

Tunosbie Mepb! no sauwte ot ECTIM TeMnepaTypa BoAbI nagaet,

2amepaanus: 3ANYCTUTE HACOC AN PEUMPKYNALUM BOALL
saupry o1 © nomowbI0 sawmTel o
HeoBXx0auMo NpeayCMOTPeTs 3aUATY OT NaJieHs: TeMnepaTyphi fyTem NPUHYAUTENLHOO Nycka GoAnepa.
CneiiTe BOAY C rPaAMPHY.

BT0 0COBEHHO BaXHO, €CIN BIIOK OCTAHABNNBAGTCS HA ANUTENLHOE BPEMSi. B NPOTUBHOM Criyyae oH MoXeT
BbITb 3amMopoXeH. CrieioBaTenbHO, 3TOMY HYXHO YAENsTs BHUMaHWe.

4. MonagaHve Bosayxa
HeoBx0a1Mo 06ecneunTs NOCTOSHHOE KONMMYECTBO BOAbI, NOCTYNaloLLel Yepes cuctemy Tpy6onpososa ¢
BO3BPATOM, 1 TalKKe KNanaH PerynupoBaHusi IOCTOSIHHOTO NOTOKA.

Tvnosas Ans Yactm B (T i knanaH — " knanan)

KOHTPOIep HAVKaLWN TemnepaTypi

TennoobmeHHWK

Perynuposarive T1

Creness
orkpuiTA

Hacoc

CropoHa Gainaca

KoHTponnep Temneparypei

Tpexxoaosoi knanak (cMeusaHHeii Tvn)

Temnepatypa BoAbl OXnaxaeHus
Y-0BpasHeii CeTuaThiit HAbTP Veranoska

mbkoe coeamnHeHne Perynuposanue T2

Marometp

TepmomeTp CropoHa Gaiinaca

Crenexs
omkpiTHA

SIEICHeIA PR

Pene npotoka

TunoBble 3aaHHbIe 3Ha4eHNsa (MHAVKaTUBHbIE)

A Temnepatypa Boabl OXnaxaeHus
P pacorss |PXn@kzeHMe (8 0GHOBHOM| OGOTPes (B OCHOBHOM MexcesonHbit nepho; Veramosk
ans (covetanve 1 oBorpes) CTaHoBka
Sagannos snavenne T1 15°C 25°C Perynuposatie T3
3anankoe 3navenve T2 40°C 20°C
3apanHoe sHaveHme T3 33°C, 31°C 33°C, 31°C
x
Omepeiroe/ v o ° Oborpesarent Hacoc Benmunatop Pacnuinenme
sakpbiToe V2 o) x Ie) BKN BKI BKN B0l
Oforpesatent Hacoc BKII
xnanara V3 x [¢) x BHIKN BHIKN Bourunarop [S—
Pasomis. O V4 x ] o BBIKIT
Bamkn.: X V5 X o o)
Ve 5 < < A A A /\ Temnepatypa
bl
YcraHoeka 1 YcTaHoska 4 YcTaHoska 2 YcTaHoska 3 oxnaxaens
(7°C) (15°C) (31°C) (33°C)

# ECnu cylecTByeT BEPOSITHOCTL 3aMep3aHusi, HEOBXO/IMO YCTaHOBHUTL oBorpesarters
3aWWTEI OT 3aMEP3aHNS, UIN CIIUTB BOAY Ha CTOPOHE PACTbINEHNs BOABI.
(Mpw cnuee Boabl Ha CTOPOHE pacnbineHus, GyabTe BHUMATENbHbI, YTOGbLI HUKOrAa He
6birI0 Harpy3oKk B OCHOBHOM Ha OXMaXpeHue. )
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| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

7 TunoBble KoH(purypauum cuctemol VRV-WIII
7 -3 [lpumep KoHGUrypaumum

(BKJ'I}OLIaﬂ 4YacTb 060py,EI,OBaHI/lﬂ LEeHTpanbHOro oTonsieHns, nCnosib3yemoro ans aTon KOHCbMpraLWIM)

PacuwwpuTensHsii 6ak

—H

MoanwTouHas|
sofa

(ucnonsayercs
Taioke
ana

3anonHeHns

6aka) K apyroit cucteme

nHanKauum
nonHenis Gai:
Temnepatypsi 3anonHenns Gara)

T}@DX]—DC;;\ %

Yunnep (1Z/7°C)
% [1nsi TOro, 4ToBbl UCNONB30BATL YMNNEP AN OXMAKAEHUS,
KoHTpornep MoanwTouKas soaa NoCTaBbTE TENMOOGMEHHUK AN OTKIIOYEHNUS
(nenonbsyetes Taioke Ana COOTBSTCTBYK}U.[SVI nnHUKA.

{1 )
o / *[ins yknaaku Bepmganbuoro pr6(3nposoua # ECNN Ha KaXaoM 3Taxe yCTaHOoBNeHa MHOro6ouHas
| 46pea Tpu 31axa u bonee, nonkaynrec cucTema @ MNK ycTaHoBMeHb! 6ok @ Ha onpeaeneHHo
o BEPTMKamNbHLIM TPYGONPOBOJOM C MOBOPOTOM B PacuumputensHsiit 6ak DPACCTOSHUN [1PYT OT Apyra, NoMb3yiTeCh TPYBONPOBOAOM C
”aCTb‘*X”“’ % 0BpaTHYI0 CTOPOHY WM @HANOTMYHLIM, ANs BO3BPATOM UMM KNanaHoM perynupoBaHusi NOCTOAHHOTO
A v V2 NPeAoTBpaLLeHNs nonajaHns eosayxa. noToka Ans NpeaoTepaLLeHIs NoNaaaH1s Bo3ayxa.

}K 6rioky BS

* [ina mogeneit RWEY Heobxoanmo npeaycMoTpeThb GroKMpoBKy C perne npoToka.

(PekomeHayeTca, 4To6bI paboyee pene npoToka paboTano no paboyemy curHany Hacoca.) e
Kowtponne]
frvacoe e Haoocos) T2 Tommeparyp
r F------- \  YacsB

V6

V4

o Qg o oA

K vcTouHuky Tenna ans oGorpesa, Hanpumep, Goinepy

TennoobmeHHMK

% C y4yeToM TexHuyeckoro obenyxueaHus Goinepa, pekomeHayeTcs
OTKIIOYMUTE COOTBETCTBYIOLLYIO NIMHUIO C NOMOLLBIO TENMO0BMEHHIKA.
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

7 TunoBble KoH¢purypauum cuctemol VRV-WIII
7-3 [lpumep KoHGUrypauum

(BKJ'IIOLIaﬂ 4acTb 060py,EI,OBaHMﬂ LEeHTpanbHOro oTonsieHnsa, ncnosib3yemMoro ans aTon KOH(DMpraLI,VIVI)

MpumevaHve:
OTa npuHUMNuansHas cxema NpefHa3HayeHa ToMbKO 118 CNPaBOYHbIX Lieneil.
Ha npakTuke MOaen KOHCTPYKLMIA MOTYT M3MEHSITECS! B 3aBUCHMOCTM OT NMPOekToB. [MoaTomy no Bonpocam

NPOEKTMPOBAHMSA 1 KOHCTPYKLMN CUCTEMbI oBpalualiTecs B Balu KOHCTPYKTOPCKWiA oTAeN. Tvnosas MoAUgMKaLMA Ans HacTu A (TPeXXOA0BON KnanaH —

[ABYXXO[I0BOA KnanaH)

Hwxe npusoaaTcs TpebosaHus K NPOEKTMPOBAHMIO CUCTEMbI, KOTOPLIE HY)KHO NOMHOCTLIO BLINOMHATS. KOHTpOnnep MHAVKaLM Temneparype!

1. Temnepatypa
PaBounit AnanasoH ruapoTepmarbHoit cuctemsl VRV ectecTBeHHoro oxnaxaenus / oborpesa (RWEY)

paseH ot 10°C po 45°C.

B cucteme HY>XHO NoaaepXxuBaTb TemnepaTypy B NnpeAenax ykasaHHOro agunanasoHa ¢ NoMOLLb <):|
ABYXMNO3WULUNOHHOIO ynpasneHus Z-XOIZlOEbIM perynupyrowmm KnanaHomM, TpexxoaosbiM perynupyrouimm
KnanaHom, rpaaupHeii unu Goinepom.
2. KauyectBo BOAb!
MvapoTepmanbHas cuctema VRV ectectBeHHoro oxnaxaerus / o6orpesa (RWEY) TpebyeT ycToiunsoe
KaYeCTBO MCMONb3yeMON BOAbI. (=Y
YCTaHOBHUTE 3aKPbITYIO CUCTEMY OXMaXAaloLLEe BOALI UMK, MPU YCTAHOBKE OTKPLITON CACTEMbI MOCTaBbTE Korrponnep
TeNnoo6MeHHMK NS OTKIIOYEHNS COOTBETCTBYIOLEN NIMHMA. i ——
3. 3amepsaHue Temneparypbl
B 3umHee Bpems ANnsA rpagupHu HeOﬁXOﬂVIMO npeaycmoTpeTh 3awuTy OT 3amep3aHns BOAbl. T I,...D X
BLINOMHUTE Psifl yka3aHHBIX HIKe Mep, YTOBLI BO/la Ha NEPBUYHON 1 BTOPUYHOM CTOPOHE oxnaxaatowennt || & - -0
BO/bI HE 3amMep3ana B 3UMHee Bpemsi. T
Tunossie Mepbi 1o 3auTe o1 ECI Temneparypa Boabl Nanaer, H i
3amepaanws  3anyCTATE HACOC ANA PELMPKYNALMM BOfL. ; &
sauwry ot ¢ nowoutsio 3awuTe o H
HeoBX0AMMO NPeRYCMOTPETS 3aLLMTY OT NaREHWS TeMNEpaTypbl NyTem NPUHYAUTENISHOO Nycka Goinepa H
CheiiTe BoAy ¢ rpaapHA. —
Yacte A
370 0CO6EHHO BaXHO, €Cri GOk OCTaHaBNMBAETCA Ha ANUTENbHOE BPEMS. B POTUBHOM Criyuae OH MOXeT
6biTb 3aMOpOXeH. CrieoBaTeNbHO, 3TOMY HyXHO YAENATb BHUMAHME. v X v
4. MNonapanve Bo3ayxa V3

Heobxoanmo obecrneunTs NOCTOSHHOE KONMYECTBO BOZbI, MOCTYNaloLLe Yepea cuctemy Tpybonposoaa ¢
BO3BPATOM, 1 TakxKe KrnanaH peryfimpoBaHns NOCTOSAHHOIO NOToKa.

Tunosasi moaudwmkaums ans Yactu B (TpexxonoBoii knanax — ABYXXOAOBOW knanaH)

# Hacoc r KOHTPORNep UAKaLWM TemnepaTyps!
T2

V5 4

V6

Va4

TennoobmeHHMK

PerynuposaHue T1

Crenens
oTkpeITHS

@ Hacoc
CropoHa 6ainaca
=] KoHTponnep TemnepaTypbi S
X TpexxoAoBo KnanaH (CMewwaHHbli Tvn)
A TemnepaTypa Bofibl OXNaKAEHNs
4 Y-0BpasHbii ceTyaTsii UunLTp YcTaHoBka
@] MbKoe coeauHeHne PerynuposaHue T2
® MaHomeTp .
e
@ TepmomeTp 58
58
® Pene npoToka
CropoHa 6annaca
TUNOBLIE 3afjaHHBIE 3HAYEHNS (MHANKATUBHBIE) A TemnepaTypa Bofibl OXNaXAEHMs!
YcraHoBka
Pexm paorsl | Oxnaxaeivie Oforpes # nepron
ana ana 1 oborpes)
3apanHoe aHavekme T1 15°C 25°C
3anankoe anauenue T2 40°C 20°C
Orkpeitoe! Vi ] x o
3akpbiToe V2 O X o
cocTosite
Knanaxa V3 X o X
PasomkH. O V4 X o o
Bamku.: X V5 3 o o)
V6 O X X

I * Cuctembl VRV ¢ UHCTpyKUMs No npoekTnpoBaHuio cnuctemsl VRV ¢ BOAAHBIM KOHAEHCaTOPOM



| * WHcTpykuumst no npoekTupoBaHuio cuctemMsbl VRV ¢ BogsHBIM KOHAEHCAaTOPOM

7 TunoBble KoH(purypauum cuctemol VRV-WIII
7 -4 Tlpumep KoHGUrypaumuu

(c pekynepaumeii Tenna oT MHOTOGOYHbIX CUCTEM YEPE3 BOASIHOM KOHTYP)

PaciunpuTensHsii Gak

MoanuTouHas Bopa >Q—

(eronsayercs Tawke Ans
3anonkenus Gaka)
KOHTpOINEp MHAVKALIMN TeMnepaTypbl KOHTpONINep MHAVKaLWK TeMnepaTypi
L
; L H

="

*Tonb3yiTeck 3aKpbITOi rpaavpHeli, obecneynBaloLLei kayecTBo BOAbI

%o (
v2 N

&

F— O—" ™ noawrowan soa
(wenonbayercn  —xi—| KoKTponnep WHauKaLw TewmepaTypsi
¢ Taoke ana

FpanpHs (32°C137°C) 3anonkenws aka)

*ﬂﬂﬂ TOro, 4To6bl MCNONb30BaTH MOpCKyto BOAY ANS
3alWmThbl OT 3amep3aHus, NnocTaBbTe TennoobMeHHNK ansa
OTKITYEHUs COOTBeTCTEyIOlLleﬁ NNHUA.

1

V5

#*[Ina Toro, 4To6kl 06ecneymnTs ABE UM HECKONbKO MMApPOTepPMarbHLIE CUCTEMbI
(Hanpumep, B OCHOBHOM A 06orpesa Ans CUCTeMbI, PACTONOXeHHoe ¢
C@BEePHOI CTOPOHBI, 1 OXNAXKAEHWUA AN CUCTEMbI, PACMONOXEHHON C IOXHOI I
CTOPOHBI), HEOBXOAMMO UHTErPUPOBATHL HECKOMBKO CUCTEM B OHY, YTO
obecneynT pekynepauuio Tenna faxe Mexay BOAsHbIMU cUCTEMami. V%

L1

*ECcnu Ha kaxxaom aTaxe ycTaHoBneHa MHoro6nouHas cuctema @ unu ycTaHoBMEHb!
6510k1 @ Ha OMpeeneHHo PacCTOsHUN APYr OT Apyra, MoNb3yiTeck Tpy6onpoBoaoM
C BO3BPATOM M KNanaHoM PerynnpoBaHusi NOCTOSIHHOMO NoToka st
npeaoTBpaLLEHs MonaaaHus Bo3ayxa.

*PeKOMeH/yeTCsl NpelyCMOTpeTb KaHan
QS OYUCTKN TOPUIOHTASBHBIX f T
[NPEHaXHBIX TPYG.

#*[ns mopeneint RWEY Heo6xoanmo npeaycMoTpeTh GIOKMpOBKY ¢ pene npoToka.
(PekomeHpyeTcsi, 4Tobbl pabodee pene npoToka paboTtano no padodemy
curHany Hacoca.)

R [ — e MexceaonHbii nepnon @ Hacoc
 oborpes)
3apanwoe sHaverme T1 15°C 25°C 1 KoHTponnep Temnepatyp|
T2 o o
Sapattoe sHatietme 40°C 20°C S| | Tpexxonosoit knanan (cwewanssii Tun)
3agariHoe sHavenve T3 33°C, 31°C 33°C, 31°C
OTkpbiToe/ V1 o X O 4 Y-06pasHbiit ceTvaTblit UnbTp
3aKpuiToe
V2 o x o @] TBKoe coeanHerne
«nanava V3 X o X ® Marometp
PasomMKkHO V4 X (¢} [
Bamk.: X V5 X 1) I8} @ TepmomeTp
V6 [e) X X ® Pene npotoka
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| * WHcTpykums no npoekTrpoBaHuio cuctemsl VRV ¢ BOASHBIM KOHOEHCATOPOM

7 TunoBble KoH¢purypauum cuctemol VRV-WIII
7 -4 Tlpumep KoHGUrypauum

(c pekynepauueii Tenna oT MHOTOGOYHbIX CUCTEM Yepe3 BOASIHON KOHTYP)

Mpumeyanue:

OTa npuHUMNUanbHasi cxema npeaHasHaueHa ToMbKO AMst CPaBOYHbIX Lene.

Ha npakTuike MoaEn1 KOHCTPYKLIAI MOTYT M3MEHSITLCSA B 3aBUCUMOCTM OT NPOEKTOB. MoaToMy no Bonpocam
NPOEKTUPOBaHMSA 1 PYKUMM c1CTEMbI iiTeck B Ball KOHCTPYKTOPCKMIA OTAEN.

Hwxe npusoasTca TpeGoBaHNs K NPOEKTUPOBAHMIO CUCTEMBI, KOTOPbIE HY)XHO MOMHOCTBHO BLINOMHATS.
1. Temnepatypa
Pabouuit AnanasoH ruapoTepmanbHoit cuctembl VRV ectectBeHHOro oxnaxaenus / oborpesa (RWEY)
paBeH o1 10°C o 45°C.
B cucteme HyxHo noazepxmeaTh TemMnepaTypy B npeaenax ykasaHHoro ananasoHa ¢ nomoLybio
[IBYXMO3MLIMOHHOTO YNPaBIIEHMs! 2-XOA0BbIM PETYNIPYIOLLIMM KNIaNaHOM, TPEXXO[O0BLIM PErynpyoLAM
) KnanaHom, rpaavpHeit unu Goiinepom.
. Kayectso Boab!
MmppotepmankHas cuctema VRV ectecTBeHHOro oxnaxaexus / oborpesa (RWEY) TpebyeT ycToiumBoe
KauecTBO UCTIOMNb3yeMOit BOAbI.

N

" Hacoc r MCTOYHMKA YcraHosuTe 3aKpbITY0 cucTemy oxnam,ua»ou.leﬁ BOAbI UK, NpU yCTaHOBKe OTKphITOﬁ CUCTEMbI NOCTaBbTe
ans Hacocos) TeNMoOGMEHHMK [i7151 OTKIIOYEHMS COOTBETCTBYIOLLEN MMHMM.
3. 3amep3aHue

B 3umHee Bpems s rpaanpHu HEOBXOAMMO NPeAyCMOTPETL 3aLLNTY OT 3aMep3aHus BOAbI.
BbINOnHNTE psA ykasaHHbIX Hke Mep, 4Tobbl BOAA Ha NEpBUYHON 1 BTOPUYHON CTOPOHE OXmaxaaroLuen
BO/bI He 3aMep3ana B 3UMHee Bpems.
Tunosbie Mepsi no 3auure ot ECr Temneparypa soaw nagaer,
3amepaanys; 3aNYCTUTE HACOC ANA PEUMPKYNALIAN BOfb!
or © nomoueio sawwTel oT
Heo6XonuMO NpefycMOTPeTs 3alLTY OT NajieHws TeMNEpaTypbi NYTem NPUHYUTENLHOTO nycka Goinepa.
CneiTe BoAy C rpaavpHy.

310 0cOBEHHO BaXHO, ecnn B0k ocTaHaBNMBaETCA Ha ANUTENbHOE BpeMs. B NPOTUBHOM cry4ae OH MoXeT
6bITb 3amopoxeH. CrnefoBaTenbHO, 3TOMY HYXHO yAENATh BHUMaHWe.

4. MonapaHue Bo3ayxa
Heoﬁxoquo obecneynTb NOCTOSHHOE KOMNYeCTBO BOAbI, I'IOCTyI'IalOlLlelji yepes cuctemy pr60nposoqa Cc
2— 1 BO3BPAaTOM, U TaKKe KnanaH perynmpoBaHusa NOCTOSAHHOMO NoTokKa.
K 6noky BS
|
‘ 1 ‘
Perynupoeanue T1
Perynuposanue T2 Perynuposahue T3
FH § S CTopoHa 6aiinaca
55 55 Oborpesarent] Hacoc BerTinsTop Pacninenve
BKN BKN BKN BoabI
O6orpesatens Hacoc P BKN
o Bewmunsiroy
CropoHa Garinaca BbIKN BBIK BBIKI P BoAb!
emmmnmemmn BbIKTI
A /\ Temnepatypa Boabl oxnaxaenust  /\ A A A Temnepatypa
Temneparypa BoAbl OXNaXaeHust
YeraHoska YcraHoska YcraHoska 1 YcraHoska 4 YcraHoska 2 YcraHoska 3  BOAb!
(7°C) (15°C) @31°c) (33°C) oxnaxaeHus

*ECnu cyllecTByeT BEPOSTHOCTbL 3amMep3aHusi, HeobXxoanMOo ycTaHoBUTL oGorpesaTenb
3aLMThI OT 3aMep3aHus, UK CINTb BOAY Ha CTOPOHE PacnbineHust BOAbI.
(Mpu cnvee Boabl Ha CTOPOHe pacnbineHns, byabTe BHAMATENbHbI, YTO6bI HUKOTAa He
6bIN0 Harpy3ok B OCHOBHOM Ha OXNaxaeHue. )
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Hacroawmin katanor coctasneH TObKO A CNPaBOUHbIX LeNe, 1 He ABnAeTca
npeanoxeHnem, obA3aTenbHbIM ANA BHINONHEHWA komnaHuen Daikin Europe
N.V. Ero cogepxarme coctagneHo komnanwver Daikin Europe N.V. Ha ocHoBaHUM
CBEleHUi1, KOTOPbIMM OHa pacronaraer. KomnaHva He pfaeT npamylo unu
CBA3AHHYIO rapaHTMIO OTHOCWUTENbHO MOMHOTHI, TOYHOCTW, HAaAEXHOCTUM WK
COOTBETCTBIAA KOHKPETHOM LIEAN COAEPXaHWA KaTanora, a Takxe MPOAYKTOB
W yCNyr, MPeACTaBNeHHbIX B HeM. TeXHMUECKME XapakTepuCTUKU MOryT BbiTo
n3meHeHbl 6e3 npeaBapuTenbHoro ysepomnerus. Komnawwa Daikin Europe
N.V. 0TKa3blBaeTCA OT KaKOW-IMBO OTBETCTBEHHOCTY 3a NPAMbIE WM KOCBEHHDIE
y6b\TKM, NOHMMaemble B CaMOM WMPOKOM CMbICNe, BbiTEKaloWme 13 NpAMOro
WK KOCBEHHOTO MCMONb30BaHNA W/1n TPAKTOBKM AaHHOMo 6\/Kﬂ€Ta. Ha sce
copepaHie pacnpocTpaHAeTcA aBTopckoe npaso Daikin Europe N.V.

Mporpamma  ceptudumkaumm  EUROVENT
pacnpocTpaHAeTca Ha cuctembl VRV.

He

Mpopykuma komnaruu Daikin pacnpocTpaHaeTca KomnaHvien:

DAIKIN EUROPE NV. Naamloze Vennootschap - Zandvoordestraat 300, B-8400 Oostende - Belgium - www.daikin.eu - BE 0412 120 336 - RPR Oostende

EEDRU13-201 - CD - 05/13 « Copyright Daikin

HacToswas ny6nukaumna 3ameHseT usgarve EEDRU12-201

PacneyataHo B benbruy komnaxueit Lannoo (www.lannooprint.be), koTopas 3a6oTuTca 06 OkpyxatoLein cpefe
cornacHo Pernamenty EC no cucTeme 3K0NOrMYeckoro MeHedxmeHTa v ayaurta EMAS u cuctemam ISO 14001,
OTBeTCTBEHHbIN M3gaTens: Daikin Europe N.V, Zandvoordestraat 300, B-8400 Oostende (OcTeHg)



