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0A UeHTpoB 06paboTKM OaHHbIX

Liebert HPM

LLIkadbHble BO3[yLIHblE KOHAMLIMOHEPbI

Bnoku Liebert HPM npenctaBnsioT cobon WwkadgHble BO3AYLWHbIE KOHANUW-
OHepbl. OHW OCHaLEeHbl BEHTUNATOPaMM C SNEKTPOHHbLIM YMNpaBieHneM 1
MOTYT UMETb PasfinyHble BapuaHTbl HanpaBneHHOCTW BO3AYLHOro NoToKa:
BHW3, TO €CTb C HarHeTaHWeM BO3[yxa Nof MoJl, BBEPX U C BbITECHEHVEM.
kadpHble KoHanUMOoHepsbl Liebert HPM o6opynoBaHbl KOHTponnepamu
iCOM, umelolMK BCTPOEHHYIO CCTEMy Bbixofa B Ethernet v npeanara-
eMbIMV B Ka4ecTBe Onumu rpadpuyeckMy QUCnneamMuy AByx TUMOB.

Liebert HPM kom6uHupyeT pasnuy-
Hble CUCTEMbI OXMaXkaeHWA ans no-
Ny4YeHUA peleHnn, NoaxXooAllnX ansa
MHQpPaCTPYKTyp Ntoboro Tuna:

° MPAMOro pacWMpPeHnA: OCHaLlEeH-
Hble Komnpeccopamu Copeland
Scroll (unwn Digital Scroll™) ¢ Bo3-
OyWHBbIM WAV BOAAHBIM OXJlaxae-
HUeM KoHOeHcaTopa;

° BOOAHOIO OXJTAXAEHWSA: MPUMEHsA-
eMble ¢ yunnepamu Liebert HPC;

o Dual-Fluid (c aBymA oxnaxpatowm-
MW cpedamu): 3Ta cUcTeMa no3Bo-
NAeT coyeTaTb HU3KMe 3KCruyaTa-
LIMOHHble pacxodbl C MOMHOW Ha-
OeXHOCTbio. B HopmanbHoOM pe-
XUMe oHa PyHKLIMOHUPYET C BO-
OAHbIM oxna)xaeHveMm, obecneyu-
BaA 6ecnepebonHbI pexum pa-
60Tbl 3a CHeT pe3epBHbIX KOMT-
pPeccopoB, BKIOYAIOWMXCA 3a He-
CKONbKO CeKyHA B C/lydae oTKasa
LeHTpann3oBaHHOro 65oka;

* Freecooling (ceo6onHoe oxnaxae-
H1e): He NoTpebnaeT sHepruio
npu OTCYTCTBMM HEOBXOAUMOCTMW.
PaboTan 365 gHew B roay, 3Ta CUC-
TemMa MCnosnb3yeT HU3KNE 3UMHUE
TemMnepaTypbl ANA OXnaxneHus
nomeLeHnn 6e3 NnomMoLm Komn-
peccopos.

1 KoHcTpyKUmna
KoHpouumoHepsl Liebert HPM cneun-
anbHo paspaboTaHbl AnA obecreyve-

HUA MaKCMMarnbHOW HadeXHOCTH.
Bce nx KOMNoHeHTbI MMeEIOT Napa-
MeTpPbI, No3BonAlWmMe MUHUMKN3N-
poBaTb MPUIOXEHHYIO K HAM Har-
py3Ky.

lMepen BbINYCKOM B Npogaxy Bce
Mopenu 6binu NoaBepPrHyTbl COOT-

BETCTBYKOLWUM NCNbITAaHUAM. NInHen-

Ka KoHauumMoHepos Liebert HPM
cepTudomumpoBaHa Eurovent.

1 MOHUTOPUHT
TexHonornyeckoe pelueHne
Emerson Network Power
Monitoring obecneuynBaeT onTtu-
MarnbHOe yrpaBrieHne pacxofom
3HEPrnn N KOHANLUMOHNPOBAHNEM

BO3ayxa BHyTpW IT-MHpacTpyKTyp.

COBMECTUMOCTb CO BCEMM TUMAMM
npotokonos (Modbus, Bacnet,
Lonworks, HTTP, SNMP — Tonbko
HeKoTopble 13 NoAAeP>XMBAEMbIX)
AenaeT BO3MOXHOW MHTerpaumio
KakK ¢ cuctemon BMS, Tak u ¢ npor-
paMMHbIM obecrnevyeHrem, Npume-
HAEMbIM ONA ynpaBneHusa nHdpa-
CTPYKTYpPO.

m CoBMecTHas paboTa

CoBmecTHasA paboTa KOHAMLIMOHE-
pos HPM BHyTpu oaHoOro 3ana ocy-
wecTenAeTcA 6narogaps obbennHe-
Huio B eAuHylo ceTb Ethernet. ABTo-
MaTunyeckoe yripaBrieHue n3bbiTou-
HbIMM 6510KaMU NMO3BONAET OcyLye-
CTBNATb poTaumio 610KOB, HaxoasA-
LWNXCA B peXMMe OXMUOAHUSA, U OT-
AaBaTb NPUOPUTET yyacTkam C Mo-
BbILIEHHOW TeMMnepaTypon.



| BeHTVIﬂiITOpr C NIeKTPOHHbIM

ynpasneHnem

BeHTUnATOpPLI C perynupyemon
CKOPOCTbIO NO3BONAT obecneym-
BaTb 6OMbIION AMana3oH pacxoaa
BO3[yXa M CTaTMYECKOro AaBfieHus.
OHun obecneymBaloT NPaBUILHOCTb
pacnpeneneHua Bo3gyxa U B y-
Yyae yBenu4yeHua MHAPaCTPYKTYpbl.
JononHnTenbHO ycTaHOBNEHHanA amn-
napatypa TpebyeT 6onblueit MoLl-
HOCTW OXfaXxAaeHWUs.

Bnaropaps nnaBHOW perynupoBke,
obecneynBaeMoi KOHTposiepamu
iCOM, BEHTMNATOPbI C INEKTPOH-
HbIM yrnpaBfieHneM MOryT yBenniu-
BaTb CBOIO MPOU3BOANTENBHOCTL B
COOTBETCTBUM C YBENMUYNBAIOWINMCA
BbloeneHnem Tenna.

CneuwnanbHble ABUTaTeNmn C AeKT-
POHHbIM yrnpaBneHneM o6beanHs-
0T B cebe nyylume cBONCTBa ABUra-
Tenen NepemMeHHOro N NOCTOAHHOIoO
ToKa. Tak Kak anA ux npveopa He
ncrnonb3yloTca npeobpasoBaTenu
4acTOTbl, OHWN He CO3[aloT 3eKTPO-
MarHUTHbIX nomex. Kpome Toro,
ABUraTenu ¢ 3NeKTPOHHbIM yrnpas-
neHvem noTpebnAlT NPUMEPHO Ha
30% MeHbLue 3Heprum no cpaBHe-
HUWIO C TPAANUNOHHBIMW ABUraTens-
MW MepemMeHHOro ToKa.

Copeland Digital Scroll™
Komnpeccopbl Copeland Digital
Scroll™ coueTaloT B cebe Hapex-
HOCTb CKPOJI-KOMMPECCOPOB C BO3-
MOXHOCTbIO PaboTbl C NepeMeHHOMN
HarpysKom.

TennoBblgeneHus ot obopynoBaHNsA
3aBUCAT OT Tpadhmka. Mpu peskom
yBenuyeHnn Tpadpuka nHdpacTpyk-
Typa UCMbITbIBAeT NUKOBbLIE TEMO-
Bbl€ HarpysKu.

Komnpeccopbl Copeland Digital
Scroll™ 6bicTpo cnemyloT 3a N3Me-
HeHueM TemnepaTypsbl, obecneyn-
BaA MOLHOCTb OxfaxaeHus, cba-
NTAaHCUPOBAHHYIO MO OTHOLWEHUIO K
Harpyske.

TexHonorus Copeland Digital
Scroll™ He mMeeT NpoTMBOMNOKa3za-
HUM B OTHOLWIEHWUW 311EKTPOHHON an-
napaTypbl, Kak 3TO Cly4yaeTca npu
MCMONMb30BaHMN NHbIX PELUEHNN.
DTa yHUKaNbHaA XapakKTepuctmka
NO3BONAET PAacNpPOCTPaHUTbL UX NPU-
MEHEHMeEe N Ha OTPaciuv, B KOTOPbIX
NCMONb3yeTCA YyBCTBUTENbHAA an-
napaTypa, Hanpumep KOMMbIOTepbI,
KOTOpas He OOMKHa noaBepraTbcA
BO3AENCTBUIO 3NEKTPOMArHUTHbIX
Nomex.

Web Sitescan

Ecnn BbI pacrnionaraeTte cuctemMom yn-
paBneHua ceTtbio unu BMS 1 Bam
HY>XHO UHTerpupoBaTh 6noku Liebert
HPM, 3TO MOXHO NpoCTO caenaTb 4ve-
pe3 ceTeBylo kapTy: SNPM, Modbus,
HTTP, Lonworks — Tonbko HekoTo-
pble 13 NPOTOKONOB, AOCTYMHbIX C
nomolblo Liebert Sitescan, coBpe-
MEHHOIo pelleHunA, fenaoLero Bos-
MOXHbIM KaK MeCTHbI, TakK 1 yaa-
NEHHbI MOHUTOPWHT.

miCcoMm

B koHTponnepe iCOM, ocywecrtena-
lolwem yripaBneHue 6510KkamMm KOH-
avumoHepos HPM, BonnolweH 60-
nee yem ABagUATUIIETHUA OMbIT
pa3paboTOoK CMCTEM YyrpaBieHUs 1
CBA3N.

Mcnonb3ya cneunanbHbI anroputm
ynpasneHus, KoHTponnep iCOM
obecrneunBaeT HaOeXHOCTb B Nio-
6011 cnTyaumm. OH HenocpeacTBeH-
HO MOOK/0YAETCA K BHYTPEHHeN ce-
TV nHpacTpykTypbl (Ethernet) n
OCYLLEeCTBAET CBA3b MeXAy He-
ckonbkumu 6nokamu HPM, obecne-
YyMBaA 3a CYET CMHXPOHM3aALIKN UX
paboTbl BbICOKYIO 3hpheKTUBHOCTb

M TOYHOCTb yNpaBrneHnsa Temrepary-
POV 1 BNaXHOCTbIO.

KoHTponnep iCOM

¢ PasnnyHble onumun rpadounyeckoro
oucnnes.

e OHNanHoOBbIN XypHan 6roka.

e BcTpoeHHasA cicTeMa o6MeHa faH-
HbIMW Yepe3 NHTepHerT.

e [lpenynpeaunTtenbHoe TexobcnyxmBa-
HWe C MOMOLLbIO COBPEMEHHOW cmcTe-
Mbl AMArHOCTUKM.

e CoxpaHeHue B namsATn 0o 400 cobbl-
TUI AnA Kaxporo 6noka.

¢ CoxpaHeHVe B NaMATN CPOKOM A0
16 OHel naHHbIX TeMnepaTypbl U
BNaXHOCTU.

» Oucnnent iCOM

B o601 ToUuKe CETU MOXHO YCTaHO-
BUTb NHTepdeNC nNonb3oBaTens
iCOM 1 ¢ ero NnomMolLbto BbIMONHATb
HaBUraumio No NoacoeAmnHEHHbIM K
Helr moaynAam.




CDyH KUMOHalbHble CXeMbl

A — C BO3AyLWHbIM OX- W — ¢ BoAAHbIM D — Dual-Fluid ¢ Bo3-

naxneHnem C BbIHOC-
HbIM KOHOEHCAaTOpPOM

H — Dual-Fluid ¢ Boas-
HbIM OXJlaXOeHNEeM KOH-

oxnaxgeHnem
KOHOeHCaTopa

F — co ceob6oaHbIM
oxnaxmpeHvem

AyWHbIM OXfaxXaeHnem
KOHAeHcaTopa

M C UCTONb30BaHNEM
OXrnaxpneHHoW Bofbl

C — C UCNONb30BaHMEM
oxnaxmneHHoW Bofbl

fOeHcaTopa n C NCNonb3o-
BaHVEeM OXJlaXOeHHOoMn
BOMbl

‘ COI'IpFI)KeHI/Ie C KOHOeHCaTopaMm

MakcumanbHasa HapyXXHaa Temnepatypa 35°C MakcumanbHasa Hapy>XHaa Temnepartypa 35°C

S05 A 1 x HCEO7 1 x HCE 07 M35 A/D 1 x HCE33 1 x HCE 42

S07 A 1 x HCE10 1x HCE 14 M41 A/D 1 x HCE42 1 x HCE 49

S10 A 1 x HCE14 1x HCE 14 M42 A/D 2 x HCE24 2 x HCE 24 vnwn 1 x HBE 49
S12 A 1 x HCE14 1 x HCE 17 M47 A/D 1 x HCE49 1 x HCE 49

S13 A/D 1 x HCE14 1 x HCE 17 M50 A/D 2 x HCE29 2 x HCE 29 vinmn 1 x HBE49
S17 A/D 1 x HCE24 1 x HCE 24 M58 A/D 2 x HCE29 2 x HCE 33 unmn 1 x HBE49
S20 A/D 1 x HCE24 1 x HCE 24 M66 A 2 x HCE33 2 x HCE 42

S23 A/D 1 x HCE29 1 x HCE 29 L83 A/D 2 x HCE 42 vnn 1 x HBE 87 2 xHCE 42 vinn 1 xHBE 87
M25 A/D 1 x HCE29 1 x HCE 29 L99 A 2 x HCE 49 wnn 1 x HBE 87 2 xHCE 49 vinn 1 xHBE 99
M29 A 1 x HCE29 1 x HCE 33

M31 A/D 1 x HCE29 1 x HCE 33

M34 A/D 2 x HCE24 2 x HCE 24 nnn1 x HBE33

ConpsaxeHue ¢ cyxumu rpagnpHamu (Dry Cooler)

MakcmmanbHasa HapyXXHaa Temnepatypa 35°C

MakcumanbHasa HapyXXHaa Temnepatypa 35°C

S04wW 1 x ESM009 1 x ELM008 M31 W/H/F 1 x ESM028 1 x ELT027
So5wW 1 x ESM009 1 x ELM008 M34 W/H/F 1 x EST028 1 x ELT027
SO7W 1 x ESM009 1 x ELM008 M35 W/H/F 1 x EST028 1 x ELT027
S10W 1 x ESM009 1 x ELMO11 M41 W/H/F 1 x EST040 1 x ELT040
S12wW 1 x ESM013 1 x ELMO11 M42 W/H/F 1 x EST040 1 x ELT040
S13W/H/F 1 x ESM013 1 x ELMO11 M47 W/H/F 1 x ESTO50 1 x ELT040
S17W/H/F 1 x ESM018 1 x ELMO015 M50 W/H/F 1 x ESTO50 1 x ELT047
S20W/H/F 1 x ESM022 1 x ELM018 M58 W/H/F 1 x EST060 1 x ELTO55
S23W/H/F 1 x ESM028 1 x ELT027 M66 W 1 x EST060 1 x ELTO55
M25 W/H/F 1 x ESM028 1 x ELT027 L83 W/H/F 1 x EST080 1 x ELT065
M29 W 1 x ESM028 1 x ELT027 L99 W 1 x EST080 1 x ELT085




TexHnyeckue gaHHble: Bepcna AW —
MOAyNU NPAMOro paclMpeHmns C BO3AYLWHbLIM UKW BOAAHbIM OXaXaeHneM KoHAeHcaTopa

HanpaBneHHocn NMoTOKa BO3AyXa: BHU3 Uin BBepx

Xapakrtepuctuku®

MonHas xonopno-
npouseoautenbHocTb!) | KBT 4,6 57 8,2 10,6 12,5 14,5 17.3 20,5 26,6 26,5 29,7 31,3 36,2 37,0 45,8
OwyTtnmasn xonopno-
npousBoautenbHocTb() | KBT 4,3 53 7.7 10,1 11,0 13,8 16,4 19,2 23,6 24,2 27,2 30,3 34,1 35,1 43,4
SHRM 0,93 0,93 0,94 0,95 0,88 | 0,95 0,95 0,94 0,89 @ 0,91 0,92 0,97 @ 0,94 0,95 0,95
EER(®) 3,29 3,35 3,28 3,66 3,57 3,82 3,68 3,42 3,41 3,56 3,35 3,51 3,62 3,58 3,52
Yucno komnpeccopoB WwT. 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1
Yncno BeHTUNATOPOB WwT. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
Pacxon Bo3nyxa m3/4 | 1150 = 1350 @ 2100 | 2600 | 2700 4200 @ 4950 | 5200 | 5750 | 6340 | 7080 | 8850 | 9490 | 9540 | 11230
Makc. ESP?
HanpasieHHOCTb
BO3AYLWHOro NMoToka
BHM3/BBEPX Ma 200/250|170/180/240/240/130/130 80/80 280/280/220/220 400/400 270/270 360/380 240/280 360/420350/350 340/340 380/380
YpoBeHb
3BYKOBOro naBneHuna® | gb(A) = 45,5 46,4 | 47,3 48,2 50,5 | 49,0 51,3 51,5 54,4 | 53,3 55,1 58,5 | 60,5 60,4 58,4
WnpuHa MM 750 750 750 750 750 750 750 750 750 1000 | 1000 | 1750 | 1750 | 1750 | 1750
ny6uHa MM 400 400 500 500 500 750 750 750 750 850 850 850 850 850 850
Bec HeTTO Kr 160 170 195 210 215 240 250 260 270 425 430 575 590 580 600
XapakTtepuctmku
MonHas xonopno-
npowvseoanTensHocTb( | KBT 42,8 53,7 54,9 60,1 70,3 86,3 104,6
OuwyTnman xonopno-
npoussoanTensHocTb™ | kBT | 41,5 49,0 49,3 52,7 58,5 79,5 89,3 M 24°C db-17°C wb-, 50% R.H.; 45°C KOHAeHcaUWA; xnagareHT
SHR®M 097 | 091 09 08 | 08 | 092 | 085 o g:?gfj—b C Wb 50% RLH.: 712°C ,
- wbD-, 0 R.H.; Ha BXofe / BbIXxoae BOAbl.

EERM® 363 345 3,59 340 349 331 340 () 20 Ma ESP anA ncnonHeHnA ¢ HanpaBneHHOCTbIO BO3AYLIHOMO
Yncno komnpeccopos wr. 2 1 2 2 2 2 2 noToka BHU3. 50 Ma OnA UCMONHEHWA C HaMNpPaBIEHHOCTbIO BO3-
Yucno BeHTUNATOPOB wT. 2 2 2 2 2 2 2 OyWHOro noToka BBepX.
Pacxon Bo3nyxa M3/4 | 11370 | 12250 | 12240 | 12910 13470 | 20020 21100 1,5 M BbicOTa, 2 M (hPOHTANLHOE pACCTOAHME; cBOGOnHOE
M ESP®) NPOCTPaHCTBO; Npu paboTalowmx Komnpeccope (Komnpecco-

aKe. pax) u BeHTUNATOpe (BeHTUNATOpaXx). ANA NCNONHEHNA C Han-
:2:;’;5:2:':?_'::0“ PaBNEHHOCTbIO BO3AYWHOrO MOTOKA BHY3.

) 1,5 M BblcOTa, 2 M (ppOHTanNbHOE paccTosiHue; cBoboaHoe

BHM3/BBEPX Ma 380/390/300/300/300/300240/250170/180 170 90 HPOCTPAHCTBO; NPM PaBOTAIOWEM BEHTUNATOPE (BEHTURATO-
YpoBseHb pax). AnA UCNONHEHNA ¢ HanpPaBIEHHOCTbIO BO3AYLHOMO MOTOKA
3ByKOBOro naBneHna® | ob(A) = 58,1 60,4 59,3 61,1 63,4 66,2 66,9 BHU3.
WwrpuHa MM 1750 1750 1750 1750 1750 | 2550 2550 ©) meeTcA TONbKO B UCMOMHEHUN C HaNPaBNEHHOCTbIO BO3AYLWHO-
ny6uHa MM 850 850 850 850 850 890 890 o R?I MoToKa BHUS. ESp
Bec HeTTO = 600 620 635 650 670 950 1000 akcC. BenMM4nHa BHeWHero cratu4eckoro aaBneHunAa ( ): aoc-

HPMxx_A

TYNHaA Npu ykasaHHOM pacxofe BO3fyxa.

HPM xx_W



TexHnyeckne gaHHbIe

» LkadpHble KOHAVLIMOHEPBI C NABHOW PEryNMpoBKOI XONOAONPOV3BOAUTENBHOCTH

Lindposbie 6noku npsamoro pacumpeHus ¢ komnpeccopom Digital Scroll npu 100% xonoponpowussoautensHoct DxxU/O Bepcuin A/W

SnekTponutaHue (B = 10%) B/®/Tu 400/3/50

KOHTYp oxnaxneHus omH | omvH | omvH | omvH | omvH | omvH | nea | nsa | nmsa | naea
MpowusBogutenbHocTu()

Pacxon Bo3nyxa M3/ 4200 4950 5200 5750 6340 9540 9490 11370 12240 13470
ESP, BHelwHee cTaTuy. gaBneHune (Under) Ma 20 20 20 20 20 20 20 20 20 20
ESP max — max. BHellHee cTaTnyeckoe

naeneHue (Under)@ MNa 280 220 400 270 360 340 350 380 300 170
ESP, BHewHee ctaTny. nasneHune (Over) Ma 50 50 50 50 50 50 50 50 50 50
ESP max — max. BHelHee cTaTnyeckoe

naenexHue (Over)@ MNa 280 220 400 270 380 340 350 390 300 180
SPL — ypoBeHb wyma® (Under) nb(A) 49,0 51,3 51,5 54,4 53,3 60,4 60,5 58,1 59,3 63,4
SPL — ypoBeHb wyma® (Over) nb(A) 51,4 52,4 52,4 55,5 55,0 59,8 59,8 60,3 61,7 63,2
XnapareHTt R407C

Obuwan

XOSI0N0MNPOUN3BOANTENBHOCTD KBT 15,1 18,0 21,5 26,8 26,7 36,7 36,5 44,7 55,0 70,2
OuwyTnMas xonoaonpon3BoaANTeNbHOCTb KBT 141 16,6 19,7 23,6 24,3 35,0 34,3 42,4 49,4 58,4
SHR — Kk03dh. achcpekTnBHOCTN

TennoobmeHa — 0,93 0,92 0,92 0,88 0,91 0,95 0,94 0,95 0,90 0,83
SHepronoTpebneHne KoMnpeccopa KBT 3,15 4,01 5,06 5,72 5,72 7,71 7,85 9,53 11,62 15,65
DHepronoTpebneHne BeHTUNATOPA KBT 0,87 0,98 1,50 1,86 1,52 2,38 2,38 2x151 2x1,74| 2x2,09
MonHoe 3HepronoTpebneHune

(koMnpeccop + BeHTUNATOP) KBT 4,02 4,99 6,56 7,58 7,24 10,09 10,23 12,55 15,10 19,83
EER — koach. achchekTmBHOCTH

NCMONb30BaHUA SHEPTUN

(Komnpeccop + BEHTUNATOP) 3,76 3,61 3,28 3,54 3,69 3,64 3,57 3,56 3,64 3,54
SHepronoTtpebneHune BeHTUNATOPa —

onunoHanbHbI EC-BeHTUNATOP KBT 0,62 0,72 0,96 1,48 1,08 2x065 2x065|2x099| 2x1,40 2x1,94
EER (ko3dp. 3dhdpekTnBHOCTH

MNCNONb30BaHUA SHEPTUN) —

onunoHanbHbIA EC-BeHTUNATOP 4,00 3,81 3,57 3,72 3,92 4,07 3,99 3,88 3,81 3,59
CeKuMA KOHAeHcaUuun

(Tonbko ana mogenein W).

TemnepaTtypa Bofbl Ha Bxope 30°C,

TemnepaTypa KoHaeHcauun 45°C

(cpenHee 3HauyeHue)

Tvn KoHaeHcaTopa TennoobmMeHHMK nnactnuH4aToro Tuna AlSl 316

Pacxon Bonbl nlc 0,35 0,43 0,54 0,67 0,64 08 ' 2x044 | 2x055| 2x0,66 2x0,83
MNepenan naeBneHNa Ha CTOPOHe BOAbI kMa 30 44 66 61 41 52 41 64 43 49
CoeaviHeHUs1 BOOAHOWN CTOPOHbI aoNMBbI 3, F 3, F 3, F 3, F 1F 1, F | 2x3/,F | 2x3,F 2x1/,F 2x1',F
Pasmepsl

OnuHa MM 750 750 750 750 1000 1750 1750 1750 1750 1750
WnpwnHa MM 750 750 750 750 850 850 850 850 850 850
BbicoTa MM 1950 1950 1950 1950 1950 1950 1950 1950 1950 1950
Mnowanb oCHOBaHMA MM?2 0,56 0,56 0,56 0,56 0,85 1,49 1,49 1,49 1,49 1,49
Bec

HeTto Kr 240 250 260 270 425 580 590 600 635 670
MonHbIn (cTaHaapT. yrnakoska) Kr 250 260 270 280 435 590 600 610 645 680

™ Mpu cnepyoWMX CTaHAAPTHBIX YCIOBUAX: YCroBYA B nomeleHny 24°C, 50% oTH. Bn. (17°C no BnaxH. Tepm.), TemnepaTtypa koHaeHcaunm 45°C (cpeaHee 3Have-

Hue), kodatpcpuLmeHT EER OTHOCUTCA TONbKO K BHYTPEeHHeMy 650Ky, pacxof BO3AyXa COOTBETCTBYeT CTaHOAPTHOW KOHUrypauum ¢ donnbTpom knacca G4.

lMpumedaHne. XonononpounsBoanTeNbHOCTb NPUBeNeHa NonHas. Y10b6bI NOoNy4YnTb YNCTYIO XONOAOMPOU3BOAUTENIbBHOCTb, U3 OAHHbIX BENMNYUH Heo6xoanmo Bbl-
4yecTb I'IOTpEﬁﬂHEMyIO MOLWHOCTb BEHTUNATOPA.
@ MakcmanbHoe BHelwHee cTaTuyeckoe fasneHue ans YKa3aHHOro pacxofa Bo3sfyxa.
@ M3mepeHo nepen 6nokom Ha BbicoTe 1,5 M, Ha paccToAHNN 2 M, B YCIIOBMAX OTKPLITOrO NMPOCTPAHCTBA, C paﬁoTalOLl.lVlMVl BEHTUNATOPOM U KOMMpeccopom. bnokun
C BO3ayxoBogamu npu BepxHeW nopgave BO3Aayxa.



TexHnyeckne gaHHble: Bepcna C — cxema € NCNOofb30BaHUEM oxna)xgeHHOWn BoAbI

] LUKa(*)HI:Ie KOHANLIMOHEPGI, pa60Ta|ouw|e Ha 3aXONOXXeHHOW Bofe

HanpaBneHMe nofgayu Bo3gyxa: BHU3 nnu eeepx

XapakTepuctukn

MonHasa xonopo-

NPOu3BOANTENBHOCTD KBT 6,2 9,2 12,6 17,5 22,4 28,8 43,6 58,6 68,8 83,5 90,7 103,4 | 117,9 | 142,8 1589
OwyTumas xonono-

NpPON3BOANTENBHOCTbL KBT 5,6 8,5 11,2 16,7 20,3 25,0 34,7 49,7 56,2 64,8 76,8 83,9 97,4 | 11,7 | 1215
SHR 0,90 0,92 0,89 0,95 0,91 0,87 0,80 0,85 0,82 0,78 0,85 0,81 0,83 0,78 0,76
Pacxon Boab! nlc 0,30 0,44 0,60 0,83 1,07 1,38 2,08 2,79 3,28 3,71 4,33 4,93 5,62 6,81 7,58
Yuncno BeHTUNATOPOB wr. 1 1 1 1 1 1 1 2 2 2 2 2 3 3 3
Pacxon Bo3nyxa m3/4 | 1395 | 2200 @ 2800 | 4500 @ 5200 6150 | 8150 | 12740 | 13650 | 14220 | 19060 | 20400 | 23100 | 25100 | 26070
Makc. ESP HanpaBsneH-

HOCTb BO30yLWHOro

rnoToka BHU3/BBEPX Ma [170/190/190/190 30/50 220/220 400/400/180/180|170/170/340/350250/250/170/190 270 180 290 180 110
YpoBeHb

3BYKOBOTO faBfieHNA nb(A) | 46,1 48,3 50,5 50,4 51,4 54,5 55,1 58,2 60,3 62,2 58,7 61,0 62,1 62,1 63,8
WnpwuHa MM 750 750 750 750 750 750 1000 | 1750 | 1750 | 1750 | 2050 | 2050 | 2550 | 2550 | 2550
Iny6uHa MM 400 500 500 750 750 750 850 850 850 850 890 890 890 890 890
Bec HeTTO Kr 135 150 165 190 210 230 330 480 550 600 620 630 790 800 810

TexHn4yeckme gaHHble

Bbnoku LxxU Bepcum C

3SnextponuTakye (B + 10%) . B/®/Tu | 400/3/50 | 400/3/50 | 400/3/50
MpouseoauTtenbHOCTb("

Pacxon Bo3nyxa M3/4 29 600 35410 35650
ESP, BHelwHee cTaTuy. naBneHne Ma 20 20 20
ESP max — MakcumarnbHoe BHelHee cTaTuyeckoe nasneHune® Ma 100 100 100
SHepronoTpebneHne 3neKTPoHHO-KoMMyTrpyemoro (EC) BeHTUnsATOpa KBT 8,1 10,6 10,6
TemnepaTtypa Bofibl Ha Bxofe 7°C, TemnepaTypa Bofbl Ha Bbixofe 12°C

O61was XONoAOMNPON3BOANTENBHOCT KBT 153,9 182,2 204,5
OwyTMmana Xonoaonpon3BOANTENbHOCTb KBT 134,6 159,9 172,3
SHR (k03ch. 3dphekTUBHOCTU TennoobmeHa) — 0,87 0,88 0,84
Pacxon Boabl n/c 7,35 8,69 9,75
MNepenan naBneHNA Ha CTOPOHe BOAbI kMa 115 141 150
BeHTunatop

Tun LleHTpo6exXHbIN ¢ 3arHyTbiMY Ha3af lonatkamm
KonunyectBo wT. 3 4 4
Monioca wT. 2 2 2
Tok EC-BeHTMNATOpa Npw NonHonm Harpyske — FLA A 3x5,0 4x5,0 4x5,0
Tok EC-BeHTURATOpPa Npw 3abnoknpoBaHHOM poTtope — LRA A 3x0,1 4x0,1 4x0,1
SPL — ypoBeHb wyma® nb(A) 66,4 68,5 68,6
Tennoo6mMeHHNK OXnaXKAeHHON BOAbI

Tpy6ku / opebpeHue Menb / antloMuHWUi

Mnowanb nepenHeit NOBEPXHOCTM \ M2 \ 5,38 \ 6,00 \ 7,20
CoelHEeHNA KOHTYpa OXnaXAeHHON BOfbl

BoasiHble coeanHeHUs ‘ AloNMBbI ‘ 2, M ‘ 2, M ‘ 2"/, M
Pasmepsbl

WnpuHa MM 2550 3350 3350
my6uHa MM 890 890 890
BbicoTa MM 2150 1950 2150
Mnowanb ocHoBaHMA MMm2 2,27 2,98 2,98
Bec

Hetto Kr 940 1000 1085
MonHbIN (CTaHAapT. yrniakoBka) Kr 960 1020 1105

(™ Mpw cnenylowmnx CTaHAAPTHbIX YCIOBUAX: YCIOBUA B MOoMelleHun 24°C no cyx. TepMm., 45% oTH. BNl. Pacxon Bo3ayxa 6/10KOB COOTBETCTBYET CTaHAAPTHON KOHUrypa-

umm c d)VIHprOM knacca G4. [TpymedaHme. X0NOAONPON3BOANTENbHOCTL NPMBeAeHa NonHas. Y106bI nonyynTb YNCTYIO XONOAONPOM3BOANTENTIbHOCTb, U3 AaHHbIX BeNn-

UYMH HEeO6XOAMMO BbIYECTb TEMNOBYIO HAarpy3Ky BEHTUATOPA.
@ MakcMmaribHoe BHellHee cTaTuyeckoe AaBneHue AnA yKasaHHOro pacxofa Bosayxa.
® N3mepeHo nepen 6110KOM Ha BbicOTe 1 M, Ha PACCTOAHMN 2 M, B YCIIOBUAX OTKPLITOrO MPOCTPAHCTBA, NMPU CTaHOaPTHbIX Pabounx yCnoBusax.
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LLIkadoHble KOHANLMOHEPBI C ABOMHbLIM KOHTYPOM OXflaxaeHwusA

Bnoku Liebert HPM Tvina R npencTtaBnAoT coboi ABYXKOHTYPHbIE WKadgHbIe
KOHAMLMOHepbI, paboTatowme Ha oxnaxneHHon sofe. OHW NpeaHasHayeHbl
OnA NOMeLeHNn C KPUTUYHBIMU Br3Hec-npoueccamu. KoHamumMoHeps! oc-
HalleHbl ABYMA HE3aBMUCMMbIMU KOHTYPaMM OXAaXAEeHWA 1 MOTYT nony4vaTb
OXNaxOaloLyto XMAKOCTb OT ABYX HE3ABUCKMMbIX NCTOYHUKOB.

Pa3nnyHble mogenun 3Toro cemen-

CTBa MMeEIOT XxonogonpoussoanTernb-

HOCTb OT 24 no 120 kBT onA kaxno-
ro koHtypa. Kpome Toro, Kaxmabin
KOHTyp OCHalleH ABYX- Unn TPpexxo-

OOBbIM KrarnaHom. OTu 6noku obec-

neymBaloT OONONHUTENbHYIO 6e30-
NacHOCTb ANA KPUTUYECKU BaXKHOM
cpenbl Bawero 6usHeca 6naropapn

Hannynio AByX HE3aBUCUMbIX KOHTY-

poB oxnaxpaeHus n obsAzaTensHoe
pe3epBUpPOBaHME XONOOOMNPOU3BO-
ANTENBHOCTU.

m Cxema rugpaBnmMyeckomn cucTemsl
ABOWHOrO KOHTypa OXiaXXAeHHOWN
Bofbl Liebert HPM
KoHpunumoHepsl Liebert HPM ¢
OBOVIHbIM KOHTYPOM KOHTYPOM OX-
naxpeHuWa cneumnanbHO npeaHasHa-
YeHbl AnA 30aHUN C NEPBUYHBIM 1
BTOPUYHbIM KOHTYpPaMu oxJlaxkaeH-
HOW BOAbI.

OO6bIYHO OHY MPUMEHAIOTCA B MHO-
rodoyHKLMNOHAanNbHbIX 30aHWAX, roe
6onee MolHoe oxnaxaeHue pabo-
TaeT B TeyeHmne OHA, obcnyxmsan
ooUChI, TEXHONOINYECKUE Nomelle-
HUSA, LeHTPbl 06paboTKM OaHHBIX, a
HOYblO OxnaxpaeHue TpebyeTcA
TOMNbKO B TEXHOMOMMYECKMX NoMe-
LWeHUAX 1 LeHTpax obpaboTkn naH-
HbIX, YTO MO3BOMAET 3aleNCTBOBATb
MeHee MOLHbIA KOHTYP CUCTEMbI
oXNlaxaeHWs 30aHNA U CHU3NUTb
3HepreTMyeckmne 3aTparhbl.

m FoToBHOCTBL K pabote 100%
° PesepBrpoBaHMe KOHTYPOB OX-
naxneHHown Bofbl.
© [1BOMHbIE KOHTYPbI OXNa>XAeHHOMN
BOMbI C ABOWHOWM nopaven obec-

nevynBaloT MakKCUMalJibHYIO HanoexXx-

HOCTb.

MbkocTb

* YnobHas cxema noaksioyeHus:
— kabenu 3nekTponnTaHns;
— C/IMB KOHOEHCaTa;

— rnopaya/cnmB yBRaxKHUTENA.

° BTOPUYHBIN KOHTYP OXnaxaeHHon
BOMbl MOXeT obecreynBaTthb 00O-
MOMHUTENbHOE OXNaxaeHne B d1y-
Yae NOBbIWEHHON TEMIOBOW Har-

py3Ku.

Hu3kasa coBoKynHasa CTOMMOCTb

BnageHuns

* MeHbLlue 3aHMMaeMas nnowanb
Mo CPpaBHEHMIO C ABYMA pa3nernb-
HbIMK H6rokamu.

° bonee HM3KNI ypoBeHb MHBECTU-
LM B CUCTEMbI KOHAVWLIMOHNPOBaA-
HUA.

° bonee HM3KaA CTOMMOCTb yCTa-
HOBKM.

YnpaBneHune

CnoxHble nornyeckne cxemol yr-
paBneHnA KoHONUMOHEPaMu NO3BO-
NAT BbIGpPaTb OAUH M3 HECKONbKNX

BapnaHTOB, YTO6bl MaKCUMaNbHO
ynoBeETBOPUTH I'IOTpe6HOCTVI B OX-
NlaXxgeHun n oNnTUMmn3npoBaTb yn-
paBneHne KnanaHamMmn.

o [MapannenbHblv PeXUmM
YnpaBneHne 1 NonoxeHna knana-
HOB OXJTaXXAEHHOW BOAbl OANHAKO-
Bbl An1A 060MX KOHTYPOB.

° be3onacHbIv pexum

[MepBbIN KOHTYP 1 €ro KnanaH pa-
60TaloT B npepnenax 70% npornop-
LIMOHaNbHOro TemnepaTypHoOro ana-
nasoHa, 3aTeM HaunmHaeT OTKPbI-
BaTbCA BTOPOW KnanaH (Heobxoaoun-
Mo, 4TO6bI TEMMNepaTypa BoAbl Ha
Brycke 060Mx KOHTYpOB 6bina oau-
HaKoBOMW).

° Pexum 4YepenoBaHus

Mo cpencteam nopayvm BHEWHEro
cirHana B KoHTposnnep iCOM mox-
HO yKa3aTb, Kakom 13 ABYX KOHTY-
pPOB OXnaxpaeHHOW BoAbl/KnanaHoOB
ABnAeTcA paboyumm, a Kakonm — pe-
3epPBHbIM.

B napannensHom n 6e3onacHom pe-
XMMax ob6a KOHTypa MoryT pabo-
TaTb OOHOBPEMEHHO, YBeNnnyneasn
00 MakKCMMYyMa XOSI0O0MNpPOonN3BOaN-
TENbHOCTb.
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Obuwan XonogonponseoanTeNibHOCTb

TexHnyeckne gaHHble*

npu MakcMManbHOM pacxofe Bo3ayxa® KBT 24,8 48,4 63,5 86,1 108,1 127,4
O6was Xxonoaonpom3BoAnNTeNbHOCTLA): € KBT 24,2 46,9 60,7 80,3 99,7 118,6
XonopnonpovsBoanTeNIbHOCTb B pexume

ecTecTBeHHOro oxnaxaneHma®: 6 KBT 24 43,1 54 68,3 89,1 118,6
Pacxon BoabI®) n/c 1,15 2,24 2,89 3,83 4,76 5,66
Yuncno BeHTUNATOPOB WwT. 1 1 2 2 3 4
MNopaua Bo3nyxa M3/4 7050 11 500 13 900 17 150 23 900 32700
Makc. BHeWHee cTaTU4eckoe faBrneHne

npu HUXHen/BepxHel nopaye® MNa 190/210 100/100 120/140 180 210 180
YpoBeHb 3ByKOBOrO AaBreHnA®) nb(A) 54,4 65,4 64 64,2 66,1 69,3
WnpuHa MM 1000 1750 1750 2050 2550 3350
rny6uHa MM 850 850 850 850 850 850
BbicoTa MM 1950 1950 1950 1950 1950 1950
Macca HeTTO Kr 335 540 610 640 865 1020

* Bce faHHble OTHOCATCA K cnefyiolel cuTyaummn: paboTaeT OOMH KOHTYpP, UCMONb3yeTcA BO3AyLWHbIA dounbTp G4. BHewHee ctaTnyeckoe aaeneHve 20 Ma ana HUX-

Hel nopgauwn, 50 Ma ana BepxHen nopauu.

() 3a6op Bo3nyxa npu 24°C, oTHOCMTENbHAA BNaxHocTb 50%, TemnepaTtypa Boabl Ha Bxofe / Bbixofe 7 / 12°C, BHelwHee cTaTuyeckoe nasneHune 20 Ma, BO3AYLWHbIV

cunbTp.

@ 3abop Bo3ayxa npu 24°C, oTHOCUTENbHAA BNaxHOCTb 45%, TemnepaTtypa Bofdbl Ha Bxoae / Boixoae 7 / 12°C, BHelWHee cTaTnyeckoe aasneHue 20 Ma, BO3AYyLWHbIN

chunbTp.

() Makc. BHelHee cTaTU4Yeckoe naBreHne ans yKaBaHHOﬁ nona4v Bosgyxa.

@) [Insi HAXHeN nopaun.

©) BbicoTa 1,5 M, pacctosiHve criepeau 2 M, cBO60OHOE MPOCTPAHCTBO, BEHTUNATOP obecrieynBaeT ykasaHHylo nofaady Bo3AyXa, HUXHSASA nofaadva Bosayxa.

®) Mpn HOMUHanbHoM/yKa3aHHOW nopaye Bo3ayxa.
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