YWAJITIEPBI BO3YLWHOTO OXJITAMAEHWA C FREE-COOLING

cO CHUPATIBHBIMIW KOMITPECCOPAMK 1 OCEBBIMIW BEHTUITATOPAMM
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Yunnepsl Bo3aywHoro oxnaxaeHns RAE ... F.K cepwmii, npeaHasHaveHs ans
BHELUHel YCTaHOBKM 1A CUCTEM KOHAMUVOHMPOBAHUA W 1A KOMMEPYECKOro
VICMONb30BaHNA. Tak e MOryT ObITb MCMOb30BaHbI C GaHKOMNaMu , TepMUHaNb-
HbIMI YCTPOMCTBAaMM VAW ANA OXNaXAEHNA BOAbI B MPOMBILLAEHHbIX MPOLieccax.
Bce oHv focTynHbI € 2 oXnaxaatowwyMm KOHTypamm.

bnarofapa KOMMaKTHbIM pa3mepam 1 AOCTAaTOYHOMY KOAMYECTBY AOCTYMHbIX
ONUNIA, AaHHBIN arperaTbl 04eHb YAOOHbI ANA YCTAHOBKM Ha ManblX MAOWaAAX 1
npefHa3HayeHbl 414 Pa3HOro MCMOb30BaHMA.

MaLuyHbl NOHOCTBIO COBPaHbI U NPOTECTUPOBAHDI Ha 3aBO/E, 3aNpaBneHbl X/a-
fareHTom 1 Macnom. COOTBETCTBEHHO Ha 0ObeKTe MalMHBI HYXKAAIOTCA TOMBKO
B YCTaHOBKe, NOACOEAMHEHNN K 31eKTPOCETV U M1APaBINYECKOMY NOACOeVHe-
HUIO.

Bo3moxHble Bepcumt:

RAE... F.K cTarnaptHas sepcus ¢ free-cooling

RAE... FS.K manowymHas sepcya ¢ free-cooling 11 ¢ wymorisonaumeil komnpec-
COPHOW ceKumm

RAE... FS.K ynbpatuxas sepcua ¢ free-cooling 1 ¢ wymorionaumeit komnpec-
COPHOW CeKLMV CneLnanbHbBIMU MaTepranami

Pa6ouue ycnoBus (CTaHOapTHbIE MaLUMHbI):
Bosayx: ot 15 0o 45°C; Bopa (Bbixog w3 vcnapuTens): o1 5 go 15°C.

Onuyun

Kopnyc BbinonHeH 13 naHeneil OUYHKOBAHHOW CTanu, UTobbl MPOTUBOCTOATL
arpeccuBHoM cpefe v nokpatleH B LeeT RAL 7035. Cekuma Komnpeccopa noHo-
CTbIO 3aKPbITa V1 U30/IMPOBaHa OT BO3AYLIHOMO NOTOK; [1nA ManowymHbIX 1 yib-
TPaManoWyMHbIX BEPCUM KOMNPECCOP YCTaHaBAMBAETCA B LYMOV3ONALMOHHbIN
kopnyc . Mpy HeobX0AMMOCTY MAPOMOAYSb YCTaHaBNMBAETCA Ha AHO MALLMHbI B
COOTBETCTBYIOLLYIO CEKLIO.

Bbicoko-3¢peKTMBHbIN cnpanbHbiil Komnpeccop (EER 3,7) ¢ HA3KUM ypoB-
Hem WymMa, BHYTPEHHel 3aluiToi OT neperpesa, Ha Pe3vHOBLIX BUOPOOMOpaX,
npn HEOOXOAMMOCTU OCHALLAETCA MOAOrPeBOM KapTepa. B 2-x KOHTYPHbIX CU1-
CTemax B Clyyalt BbIXOfia 113 CTPOA OJHOTO KOMMPECCopa, BTOpoli paboTaeT He
OCTaHaBAMBAACh, UTO rapaHTMpyeT 50% XON0[0NPOV3BOANTENLHOCTY B 0OOM
cnydau.

Tennoo6MeHHUK: B CTaHAPTHOM UCMONHEHME CAeflaH W3 MefHbIX TPYOOK 1
anioMrHYEBbIM 0pebpeHem AnA AyJlero TennoobmeHa. ObnadaeT napamerpa-

MM 115 pabOTbI MPU BLICOKON BHeLWHel TemnepaType.llo 3anpocy npu yCTaHoBKe
B arpeccyBHbIX cpefax, NPOU3BOAMTCA 3alliTHaA 06paboTKa TeNNooOMeHHMKa.

[MononHuTenbHbIil BoAAHOI Tennoo6meHHNK free-cooling vsrotosnex 113
MeHbIX TPYOOK C aniommnH1eBbIM OpedpeHyiem, AnA NPON3BOACTBA OXNaXAeHHOM
BOZbI MPU HU3KIX HApyKHbIX TemMepaTypax. 370 NO3BONAET CHU3NTb BPEMA Hapa-
OOTKI KOMNPECCOPA U CHIKAET YPOBEHb NOTPEONEHNA 3neKTpo3Hepriy. Tenso-
OOMEHHVIK OCHALLEH KnanaHoM CMeLLVBaHVIA.

Huskoo60opoTucTble oceBble BEHTUAATOPDI, C 6-8 MOMIOCHbIM 31EKTPOABIa-
TeNeM OCHaLLEHbI 3aLMTON OT Neperpy3oK, 31eKTPOHHON 6anaHCMPOBKOW, Mano-
LWYMHbIMV NONACTAMU 11 3aLUMTHOW peLueTKon. Perynatop CKOpoCTW BpalleHus
BEHTWNATOPA YCTAaHOBJIEH CTaHAAPTHO.

B 3aBMCHMOCTY OT XONOA0NPOU3BOAMTENBHOCTY MAACTUHYATBINA NCNapUTeNbC
2-M# XONOAWbHbBIMU KOHTYpamm 1 1 BOAAHBIM , 113 HepxaBetoLlet ctanu AlSI 316
, C 3arnaTeHToBaHHbIM TPybonpoBofoM obecneunBaeT BbICOKMIA KOIGOULMEHT
TennoobmeHa.OcHatleH Y-06pa3sHbiv BOAAHbBIM GUABTPOM. [laHHas KOHCTPYKUMA
no3BonseT obecneyrBaTb pacrnpeaeneHe Bobl B COOTBETCTBIN C MOTepel 1as-
neHmna. TennoobMeHHNK OCHALLEH U30AMPYIOLMMI MaTepuanami. [ns 6onblunx
pa3MepoB MCMONb3yeTCA KOXKYXOTPYOHDIN ncnapuTenb C 2MA XONOAUNbHbIMM
KOHTYPaM1 M30NMPOBAHHbINA NONNYPUTAHOBBIM NEHHBIM MaTePUANoM.

XonopaunbHbIN KOHTYP COCTOWT U3 KnanaHa TPB, dbunbTpa ocylwmTens, cMoTpo-
BOTO OKHQ, 11 JATYMKOB BBICOKOTO 11 HIM3KOTO [ABMEHMA,3aMOPHBIM KanaHoM Ha
KMIKOCTHOM IMHIAW, 3aNOPHBIM KanaHoM Ha pasrpy3ke KoMnpeccopa.

INeKTPO WUT B COOTBETCTBUN C HOpMamu CE, HaxOANTCA B CrielmanbHo 3alu-
WEHHOW YacTy, COREPMMT MaBHbIA BbikMiouatenb, OCHAlWEH yaaneHHbIMA Bbl-
KMIoYaTeNAMM, 3aluTamn OT MeperpysoK, TPaHChOPMaToOPOM 1 TePMI1HaNbHOM
naHesbio. B cnyyae NpycyTCTBNA MAAPOMOMYA OCYLECTBAAETCA NEKTPOHHbIN
KOHTPOSIb HACOCHOW TPy nMbl.

MuKponpoueccop ynpaBneHus yCTaHOBMeH Ha BHyTPeHHEl 3aluLieHHON
MaHeNV 11 OCHaLLEH CYETUMKOM HapaboTKM YacoB Komrnpeccopa. OcHalleH He-
CKOMbKVMM A3bIKaMV AR MHTEPENiCa, AeTarnbHbIM ONvCcaHVieM NapaMeTpos, Bo3-
MOMHOCTBIO YNPABATh [0 8 MALMH, 11 C BO3MOXHOCTbIO UCMONb30BaTh He CTaH-
[APTHbIE NPOTOKOMbI KOMMYHUKALIMM.



YJITEPBI BO3AYWHOIO OXJTAMAEHWA C FREE-COOLING

CO CIMPAJIbHBIMIA KOMIPECCOPAMU N OCEBBIMIA BEHTUITATOPAMIA
OPEOH R407C
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Amnepmertp: [In v3veperua NoTpebnsemoro Toka MalLVHOM.
HectanpapTHoe HanpsikeHue snekTponutaHua: 230B Tpex
da308bii nnv 4608 Tpex dasoseblit. Yactota 50/60 Mu.
Lymoun3onAumnoHHbIN WKad AnA Komnpeccopa s cTaHAapT-
HbIX MaTepuanoB:/130M1ALMA KOMNPECCop C MOMOLLbIO Likada No-
KPbITbIM 3BYKOM30AMPYIOWMM MaTePUanom 1 BMOpOracuTen nog
KOMMPEeCCopom (BKAOUEH B BEPCHIO S).

Lymon3onAumnoHHbI WKadp ANA Komnpeccopa W3 cneuu-
anbHbIX MaTepnanoB. /I301AUMA KOMNPeccopa COOTBETCTBYIO-
LM NOKPbITUEM LKada, BUOpOracuTeny nog KoMNpeccop, rMyLm-
TENN Ha CIVBHbIE TPYOLI KOMMpeccopa (yxe BK/IoUeHO B BepCHio
U).
LLlyMOM30nALNOHHDBIN KOXKYX Ha KOMMPECCOp /3rOTOB/EH 13
3BYKOM30NMMPYIOLIErO MaTepuana,BoKpyr KOMNPeccopa, ANA CHi-
KEHMA 0bLLUero YPOBHA LWyMa YCTPOCTBa (He gocTyner ana Swm U
BepCHN).

CyeTumK BKNIOYEHNA KOMMpeccopa: YCTPOWCTBO YCTaHaBW-
Baemoe BO BHYTPb LT, 3aNMCbiBaeT KOM-BO 3aMyCKOB KOMNPEeCCo-
pOB.

3awmMTHaA ceTKa TeNN006MEHHMKA: 3aLU/THaA MeTannnyeckan
CeTKa OT CJTyYarHOro BO3LENCTBUA.

3awumTHaA ceTKa ANnA KOMMPECCOPHOM YacTu: 3alUNTHaA Me-
TanANyeckan ceTka OT ClyyaliHbix BO3AENCTBUIA (He AOCTyneH Ana
2-XBEHTUNATOPHbIX pa3mepos ¢ onuueit CF/CFU).

WN3onauma Hacoca: V30n1AUMA 113 NONNYPETaHOBOTO Matepuana,
InA NpefoTBPaLLeHNA KOHeH aTa Ha Hacoce.

Msonauma akkymynaTopHoro 6aka: v3onauna 13 noamnypeta-
HOBOTO MaTepuana, AnA NpefoTBPaLleHra KOHAeHCaTa Ha akkymy-
NATOPHOM bake.

MN3onauuma Ha Bepcun c free- cooling : n3onauna 13 nonnype-
TaHOBOTO MaTepwana, A NpefoTBPaLleHUA KOHAeHcaTa Ha free-
cooling.

KapTta Hapa6oTKu 4acoB:neKTpOHHaA KapTa AnA Nporpammi-
POBaHMA NepeKoYeHra 1 POTaLuu MeXAY eavH1Lam, nocne 3a-
[aHHOrO BPeMeHMU.

Wntepdeiic RS 485: 3nekTpoHHas nnata No3sonsioLlas NoAKo-
unTb 06OPYAOBaHNA B CETb MO ynpasneHrem cuctemsl Carel ana
YAaNEeHHOro aAMUHUCTPUPOBAHKA 1 AnucneTyepmsaumm. Mo npea-
BapWTENbHOMY 3aMPOCY BO3MOXHA YCTaHOBKa MNaTbl MOALEPMM-
BaloLLeit 60MbLIoe KONUYeCTBO NPOTOKONOB NPOMBbILLNEHHBIX CETEN
(Modbus, LonWorks, BACnet, TCP/IP v T4.).

YnakoBKa AnA MOPCKOM TPaHCMOPTUPOBKM: 3aliMTHaA yna-
KOBKa V1 TUrPOCKOMMYHbIN HAMONHMTENb, ANA ANVTENbHBIX MOPCKIX
nepeBO30K.

MoHuTOp ¢as: yCTpOCTBO KOHTPONMPYIOLLIEee KOPPEKTHYIO Mo-
CNefoBaTeNbHOCTb ¢a3, Npy HEOOXOAMMOCTY OTKAIOYAET MALUMHY.
MaHomeTpbl BbICOKOTO 11 HN3KOTO AaBNeHNA 1114 V3MepeHna
[1aBfIeHVIA B KOHTYpaXx .

Tmapomoaynb coCTouT 13 BaKa, PaclUMPUTENBbHOMO 6auKa, 3alumT-
HOro KfanaHa, MaHOMETPa, KnanaHa pasrpysku 1 knanaHa copoca
BO3YyXa.

HacocHas rpynna: HacocHas rpynna [ina oxnaxaeHHON Bofbl CO-
CTOMT U3 PaCLIMPUTENBHOO 6auKa, NPEAOXPAHNTENBHOTO KNanaHa,
MaHOMETPa, KNamnaHoB, KnamnaHa Crycka BO3fyxa, 31eKTPOKOHTPO-
NA. 2-X NOMOCHbIN TUM HACOCa.

HacocHas rpynna noBbiLWeHHOro AaBAeHNA: HACOCHaA rpynna
NOBbILLEHHOTO AaBAEHNA ANA OXNaXAEHHOM BOAbI COCTOWT W3 pac-
W1pUTENbHOrO Hayka, NPefoXPaHNTENbHONO KNanaHa, MaHoMeTPa,
KnanaHoB, KnanaHa Crycka Bo3ayxa, 31eKTPOKOHTPOMA. 2-X NONioC-
HbI TN Hacoca.
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Pe3unHoBble BU6POONOPbI: CHIXKAIOLIME YPOBEHD BUOPALINAN, 13-
rOTOB/EHbI 113 OLMHKOBAHHO CTanu 1 HaTypanbHOro Kayuyka.
Pene npotoka: ycTaHOBMeH Ha ucnaputene, OH BbIKMOUaET
YCTPOVICTBO B CNyyae OTCYTCTBMA PacxXOfia BOAbl Yepes ucnapu-
Tenb.

MpyXuHHbIe BUGPOONOPDI: BUOPOracuTeNN NPYKIMHHOM TUMa,
ANA 1301AUMM 6noKa (NOCTaBNAETCA B KOMMEKTE), B OCHOBHOM
peKoMeHIyeTCA ANA YCTaHOBKY B CIOXHBIX W arPeCCyBHbIX Cpeaax.
V13roToBneH 13 [iByX CTanbHbIX MAACTUH C MOAXOAALMM Kommnde-
CTBOM CTafbHbIX MPYXWH.

BbiHOCHOI MUKpoONpoLeccop: NaHesb, N03BONAWAA NPOU3BO-
A1Tb MOHUTOPUHT ¥ yNpaBneHve CYCTeMON: perynnpoBKa Temne-
paTypbl ¥ BNAKHOCTb, NOAK/IOYEHNE LMPPOBbIX AaTYNKOB CUrHANM-
3aUKK, AUCTAHUMOHHOE BKAIOYEHME 1 OTKAIoYeHEe 0O0PYAOBaHNS,
13MeHeHe Paboyyx NapameTpoB, BeeHe XypHana aBapui.
CABoeHHas rpynna HacoCoB: HaCOCHaA rpynmna OxNaxaeHHOW
BOfbl COCTOWT M3 COEHHbBIX HACOCOB, PacluMpuTensHoro Haka,
npefoxpaH1TenbHOro 6aka, MaHOMETPOB, BMYCKHOTO U BbIMYCKHO-
IO K/anaH, 3NeKTPOHHOTO YNpaBieHNA HacoCamyl, aBTOMaTUYeCcKoe
nepekntoyeHne HacoCoB B Cyyae BbIXOfja OAHOrO 13 CTpoA. Haco-
Cbl LIEHTPOOEXHbIE.

Moporpes ncnapurena: 31ekTPOMNOAOrPeB YCTaHaBAMBAETCA Ha
ncnapuTens, Ana NpefoTepallieHns obmep3aHns, B KOMMeKTe C
TepmMocTaTom.

Cuctema noBbiweHna cosfi >0,9: dnekTpudeckoe yCTPONCTBO
113rOTaBAMBAETCA 13 COOTBETCTBYIOLIMX KOHAEHCATOPOB 1A M3Me-
HeHuA Ga3 komnpeccopa, obecneyunsas 3HadeHwe cosfi >0,9 Takum
06pa3om, YTobbl YMEHbBLUMTb MOWHOCTb NOTPebNEeHNsA U3 INeKTpr-
yeckom ceTu.

Pene neperpysku KOMNpeCcCOpoB: 3f1eKTPOMEXaHNYECKasa 3a-
LjWTa NeperpysKkn KoMNpeccopa.

dnoKcuAHoe MOKpbITE Tennoo6MeHHUKa KOHAeHcaTopa:
TENNOOOMEHHVK KOHOEHCaTopa MOKPbIBAETCA 3MOKCWUAHON CMO-
N0W ANA NpefoTBPALLEHVA KOPPO3UM B arpeccyBHbIX YCNOBMAX
IKCMAyaTaUmm.

YactnuHas pekynepauma tenna (okono 20%) tenna , nocpes-
CTBOM TEMNO0OMEHHVIKa XNaflareHTa/Bofbl, BCeraa C CEpUamM KoM-
npeccopos. TpebyeTca Ans NPOK3BOACTBA MMMMEHUYECKON BOAb,
pekynepvpys Tenso KOHAeHcaLmm.

MepaHbIil TenNnoo6MeHHNK KOHAEHcaTopa : CreLmanbHas Bep-
CnA TennoobMeHHVKa, COCTONT U3 MeAHbIX TPYOOK 1 MedHbIX pe-
6ep.

MonHaAa peKynepauusa Tenna MocpeACTBOM TennooOMeHHKa
X/nafiareHTa/Bopl, BCerna C cepuamm Komnpeccopos. Tpebyetca
AnA NPOV3BOACTBA MrMeHNYECKON BOAbI, PeKyneprpya Tenso KOH-
JeHcaum n/vnm ocywerns Heobxoamuma onuws BT.
NupusnpyanbHbii uBet Kopnyca RAL

Botnbrmetp: [1nA 13mMepeHna HanpaxeHra NoAaBaeMoro Ha Ma-
LWKHY .

CmeluaHHas Bepcua: nA paboTbl MCMapKTeNa Npy Temnepatype
BOZbl Ha Bbixofie Hike, yem 0°C. ObecneyuriBaetcs 20MM v3onauya
ncnaputens.

ConeHOMAHDIN KNnanaH: 3N1eKTPOMArHUTHBIN CONEHOVAHBIN KNa-
MaH Ha Ka/10M XONOANABHOM KOHTYpe AnA NpefoTBpalleHa ne-
peTekaHuA GpeoHa v NocneayloLero 3atekaHua B KOMMNPeCcopsl.

RAEFK-rel. 14



YWAJITIEPBI BO3YLWHOTO OXJITAMAEHWA C FREE-COOLING

cO CHUPATIBHBIMIW KOMITPECCOPAMK 1 OCEBBIMIW BEHTUITATOPAMM
(OPEOH R407C

TexHunueckue xapaktepuctuku - (raHaapTHas Bepcua

RAEF | 752K | 892K | 982K | 1062K | 1332K | 1352K | 1482K | 1622K | 1922K | 1972K | 2292K | 2542K | 2702K

| XonoaonpounsBoANTENbHOCTb |
X01030MpOU3BOAHTENbHOCT kBT 76,9 878 1004 107 1370 1330 1540 164,0 197,0 211,0 25,0 259,0 289,0
HomuHanbHaA noTpebnsemas MoWHOCT, kBT 28,2 31,1 373 372 474 45,1 54,7 57,0 69,2 74,2 83,4 91,8 102,0
EER 273 282 2,69 2,88 2,89 295 281 2,88 285 2,84 282 283
Mowwrocrs Free-cooling kBT 60,9 61,7 64,2 63,8 922 912 93,0 94,7 1290 1280 1320 | 1650 166,0

| OceBble BeHTMRATOPEI |
Konnuectso en. 2 \ 3 \ 4 \ 5
(KopocTb BpaLLieHwa 00/MuH 880
Pacron Bo3gyxa Wy 36'000 33°840 32'040 51120 47°880 68°040 64080 84960 | 79'920
Pacron Bo3gyra nlc 10°000 9400 8'900 14200 13300 18'900 17800 23600 | 22'200
orpe6nenas MOLIHOCTb KBr 4 6 8 10
Torpe6asenbiii ToK A 8 12 16 20

| CnpanbHble komnpeccopbi |
Konuecrso en. 2 \ 4 \ 2 \ 4 \ 2 \ 4 \ 2 \ 6 \ 4
Kowtyp el 2
(TyneHvaras perynupoBKa MOLLHOCTH en. 2 4 2 4 2 4 2 4
HomuanbHbiit norpebnsembiit Tok A 49 58 68 63 81 76 97 96 117 125 140 \ 154 173
MakcumansHbii notpebnaembiii Tok A 64 80 88 82 108 104 128 125 162 164 208 250
[1yckoBoii Tok A 230 183 193 266 248 34 294 313 302 348 428 498

| Ucnapurens |
Tun MInactuyatblii TennoobMeHHIK Kommf:: .
Konuuecteo efl. 1
Pacxon Boab! Wy 13,2 151 173 18,4 23,6 229 26,5 28,2 339 36,3 404 45 49,7
Pacron Bogbl e 37 42 48 51 65 64 74 78 94 10,1 1,2 124 1338
[orepu asneita KMa 80 98 99 112 89 83 89 100 115 116 18 145 130
Torepu anetita 8 pexume free-cooling Kl 9% 116 123 139 98 92 100 113 136 14 149 186 182
06beM XumKocTi n 33 34 50 51 67 68 n 85 119

| Hacocwi |
P1— Jlonycrmoe Aasnexte Kla 136 | 108 131 m B w5 | 106 B8 19 | M 67 | 192
P1— Morpebrsemas MOLIHOCTb ABUraTens kBT 19 3,0 3 3,0 55 75
P1H— JlonycTumoe fasnexe Kl 299 419 407 388 m | m 0 | 3 w | B | m 0
P1H - MoTpebnaeman MowWHOCTb ABUTaTeNA KBr 55 75 9,2
PT — lonycriimoe gasneHie Klla 161 35w 103 4| 13 0 | 8 I 125 119
PT— MoTpebnseman MOWHOCTb fBHraTena KBt 3,0 3 30 55 75
EMKocTb rugpomogyna n 300 750

| Nokasarenu sHepronotpe6nexns |
06uias norpe6AeMas MOLIHOCTb KBt 32,2 351 13 4,2 534 511 60,7 63 772 82,2 91,4 101,8 12
HomuanbHbiii BX0AHOI TOK A 57 65 76 71 93 88 109 108 133 4 156 174 193
MaKcumanbHblit BYOAHOI TOK A 72 88 9% 90 120 116 140 137 178 180 24 228 270
TlyckoBoii Tok A 238 191 201 274 260 336 306 385 318 364 444 448 518

| YpoBeHb 3ByKOBOrO fABNEHUA |
38yK0B0® A3BNEHHE Ha 1 M |l 6 | 70 | n | 74 o 76 \ 7

| Pasmepbi |
[innka I 2715 \ 3740 \ 4765 \ 5790
[Wnpuka MM 1370
Bbicora MM 2140
TpaHnopTUOBOYHbIIE BEC Kr 132 1522 1528 1549 1981 1891 2087 2048 2795 2711 2795 3114 3532
Bec c nycTbim rvapomogynem Kr 1432 1632 1638 1659 2°201 211 2307 2'268 3015 2'997 3015 3'334 3'752
Bec npu 3kcnnyaraumn Kr 1355 1°555 1562 17584 2031 1941 2138 2099 2862 2846 2867 3'199 3'651
Bec npy akcnnyaraLmyt ¢ ruapomogynem Kr 1765 1965 1972 1'994 3001 291 31108 3°069 3832 3816 3837 4169 4621
Kon-B0 xnaforetTa 1 KoHTypa Kr 8 M 12 15 17 23 30 31 29 40

| Napamerpbi 3nekTponuTaHus |
1apameTpbl NeKTponHTaHuA | B/O/Ty | 400/3/50+T+N

TIPHMEAH:

- HomuwanbHble ycnoBus: Hapybiit Bosayx 35°C; Boga 7/12°C
- Pexum free-cooling : Bosnyx 5°C; Temneparypa 8obl Ha Broe 15°C, 3runen rmikon 20%.
- YpoBeHb 38yK0BOr0 AaBneHA Ha paccroanm 1m (IS0 3744)




YJIIEPBI BO3AYWHOIO OXJTAMAEHWA C FREE-COOLING

CO CTIMPATIBHBIMW KOMIPECCOPAMK 1 OCEBBIMI BEHTITATOPAMIA

OPEOH R407C

Texnuueckne xapakrepuctuku - ManowymHas Bepcus

RAEF.S | 72K | 892K | 982K | 062K | 1332K | 1352K | 482K | 162K | 192K | 192K | 29K

| XonogonpoussogutensHocts |
X01070NpOU3BOANTEbHOCTD KBT 717 86,9 100,5 107,0 137,0 1320 154,0 163,0 197,0 210,0 2340
HomuHanbHas noTpe6asemas MOLIHOCT KBr 27,6 318 373 36,6 48,0 45,7 549 57,2 69,0 750 83,6
fER 281 2,73 2,69 292 2,85 2,89 2,80 285 2,80
Mowrocts Free-cooling KBT 518 514 75,7 746 772 76,4 103,9 058 | 1319 1344 | 1337

| OceBbie BenTMRsATOPBI |
Konwuectso el 2 \ 3 \ 4 \ 5
(KopocTb BpaLieHu 00/MuH 660
Pacior Bo3nyxa Wy 24'840 23'040 40°680 37°440 34'560 50°040 62'640 57°600
Pacron Bo3gyra nlc 6900 6400 11300 10400 9'600 13'900 17°400 16°000
loTpednsemas MOLLHOCT kBT 25 38 ) 6.3
Torpebasenmbiii Tok A 46 6,9 \ 6,4 6,9 92 115

[ CnupanbHbie KOMNPeCccopbl
Konuuecrso en. 2 \ 4 \ 2 \ 4 \ 2 \ 4 \ 2 \ 6 \ 4
Kortyp es. 2
(Tynewuaran perynupoBKa MOLLIKOCTI en. 2 4 2 4 2 4 2 4
HomutHanbHbiit norpebnaemblil Tok A 49 58 68 62 81 7 97 96 116 126 140
MakcumanbHbiit noTpe6naembiii Tok A 64 80 88 82 108 104 128 125 162 164 208
[1yckoBoii Tok A 230 183 193 266 243 324 294 373 302 348 428

| Ucnapurens |
Tun MnacTiHYarblii TennoobMeHHMK
Konnuecteo ell. 1
Pacxon Boab! My 134 149 173 184 23,6 2,7 26,5 28 339 36,1 40,2
Pacron Bogbl n/c 37 41 48 51 65 63 74 78 94 10 12
[Morepu fanexita KMa 82 96 97 m 88 82 89 100 116 115 119
Torepu fanetita 8 pexume free-cooling Kla 96 114 102 117 98 91 102 115 14 183 154
06beM XumkocTi n 3 48 50 65 81 82 85

| Hacocbt |
P1 - [lonycTivoe Aasneke KM B 10 1 Be | 138 | 148 |04 B w06
P1— Morpebnsemas MOLIHOCTb ABraTens KBt 19 30 55
P1H - JlonycTumoe aasnenite Kla 29 m 428 \ il \ 425 45 \ 382 246 \ 238 \ 215
P1H - MoTpebneman MowWHOCTb ABUTaTeNA KBt 55 75
PT — [lonycTimioe gasnexie Klla 158 oW | | 128 | B w1
PT— MoTpebnsema MOUHOCTb fiBHraTena KBt 3,0 55
EMKocTb rugpomogyna n 300 \ 750
Moka3arenu sHepronoTpe6neHus ]
06uias norpe6Aemas MOLIHOCTo KBt 30,1 343 N1 40,4 518 495 59,9 62,2 753 813 89,9
HoMuHanbHbiii BXOLHOM TOK A 53 62 75 69 88 84 106 105 128 138 152
MakcumanbHbiit BXOAHOI TOK A 69 85 95 89 15 11 137 134 174 176 220
[1yckoBoii Tok A 235 188 200 73 255 331 303 382 314 360 440

[ YpoBeHb 3ByKOBOT0 flaBNeHNA ]
3ByK0BOE AdBNEHIE Ha T M O 66 \ 6 | 70 \ 71 \ no 73

[ Pasmepbi ]
[innwa MM 2715 \ 3740 \ 4765 \ 5790
Wnputa MM 11370
Bbicora MM 2140
TpaHCnopTMPOBOYHbIA BeC Kr 1363 1563 1850 1879 2033 1943 2'402 2362 3180 3'096 3'198
Bec c nycTbim rvgpomozynem [ 1473 1673 1960 1989 243 2053 2'622 2582 3400 3316 3418
Bec npu 3kcnnyaraumm Kr 13% 1596 1'898 1927 2083 1'993 2467 2428 3261 3178 3283
Bec npu 3kcnnyaTaum C rUApOMogynem Kr 1806 2'006 2308 2'337 2493 2403 3837 3'398 4231 4148 4253
Kon-8o xnaoreHta An KoTypa Kr 1 15 12 17 23 29 38

| MapameTpbi 3nekTponuTaHus |
[1apaneTpl 3NeKTponuTaHNA | B/O/Ty | 400/3/50+T+N | 400/3/50+T+N

TIPUMEYAHIA:
- HomisanbHble ycnosus: KapyHbiit Bosayx 35°C; Boga 7/12°C

- Pexum free-cooling : Bosayx 5°C; Temneparypa Bogbl Ha xoge 15°C, stunen rukonb 20%.

- YpoBeHb 38yK0B0r0 AaBeHMA Ha paccronkt 1m (150 3744)

RAEFK-rel. 1.4



YWATITEPBI BO3OYWHOTO OXJTAMAEHWA C FREE-COOLING

cO CHUPATIBHBIMW KOMITPECCOPAMK 1 OCEBBIMW BEHTUITATOPAMM
(OPEOH R407C

TexHnyeckasn xapakTepucTika - Ynbrpa-manowymHas Bepcus

RAEF.U | 72Kk | 82Kk | 9K | 1062k | 132K | 12k | gk | 162K | 192K

| Xonogonpouseogutenshocts |
X071030MpOU3BOATENbHOCT KBT 770 86,4 101,0 106,0 1370 1320 1530 164,0 196,0
HomuHanbHas noTpebnaenas MoWHOCTy kBT 28,0 32,1 36,9 379 477 454 554 56,8 69,6
FER 275 2,69 2,74 2,80 281 291 2,76 2,89 282
MotHocts Free-cooling kBT 453 65,9 66,0 66,9 90,2 89,3 91,0 1123 116,0

| OceBbie BenTMRsATOPBI |
Konuectso el 2 \ 3 \ 4 \ 5
(kopocTb BpaLeHia 00/MuH 530
Pacror Bo3nyxa Wy 19080 33120 29'880 39'960 38160 50°040 47'520
Pacron Bo3ayra n/c 5300 9200 8300 11100 10°600 13'900 13200
orpe6asemas MOLLHOCTb KBT 15 23 31 39
TNorpebasemsiii Tok A 3,0 45 6,0 75

[ CnupanbHble KOMNPeccopbl ]
Komuecrso en. 2 \ 4 \ 2 \ 4 \ 2 \ 4 \ 2 \ 6
Korryp efl. 2
(Tynenyaras perynuposka MOLLHOCTH en. 2 4 2 4 2 4 2 4
HomuHanbHblit norpe6aembii oK A 49 58 67 63 81 71 97 96 17
MakcumanbHbii noTpebnsembiii Tok A 64 80 88 82 108 104 128 125 162
[1yckoBoii Tok A 230 183 193 266 18 34 294 373 302

| Ucnapurens |
Tun TnacTuxyarblii ucnaputens
Konuuecteo el. 1
Pacxon Bogb! Wy 132 149 174 182 23,6 2,7 263 282 33,7
Pacxon Bogb! nfc 3,7 41 48 51 6,5 6,3 73 78 94
[Morepu fanexita KMa 81 93 98 107 89 83 88 101 115
Torepu faBetita 8 pexime free-cooling KM 95 97 103 113 100 93 102 119 14
06bem Xumkoctit n 33 47 48 64 65 79 81

| Hacocwi |
P1 - [lomycTnmoe Aasneke KM B | s | e | e | w15 | o 134
P1— Notpebndemas MOLHOCTb ABMraTens kBT 19 3,0 55
P1H - [lonyctumoe Aasnenie KM 297 439 427 \ 45 \ m 413 \ 402 \ 318 247
P1H - MotpeBnaemas MOLHOCTb ABUTaTeNA kBT 55 75
PT — [lonycTuvioe fasnenvie Klla 159 | wm | | m I 2
PT — MoTpe6naenas MOLWHOCTb fBUraTeN KBT 3,0 55
EmkocTb rugpomogyna n 300 750
Mokasarenu 3Hepronotpe6nexns ]
061113 noTpe6AEMas MOLIHOCTD KBt 29,5 344 39,2 40,2 50,8 485 58,5 60,7 73,5
HoMuHanbHbIii BXOZHOI TOK A 52 63 72 68 87 83 104 103 125
MaKkcumanbHblii BXOAHOI TOK A 67 85 93 87 114 110 134 133 170
[1yckoBoii Tok A 233 188 198 m 254 330 300 381 310

[ YpoBeHb 3ByKOBOr0 flaBNeHNA ]
3BYK0BOR AdBNeHIE Ha T M O 63 \ 65 \ 66 \ 65 \ 68

[ Pasmepbi ]
[innwa MM s 3740 \ 4765 \ 5790
Wnputa MM 11370
Bbicora MM 2140
TpaHCnopTMpOBOYHbIA BeC Kr 1394 1829 1884 1°864 2328 2238 2'449 2724 3240
Bec ¢ nycTbim rugpomogynem Kr 1'504 1'939 1'994 1'974 2548 2458 2699 2944 3'460
Bec npy 3kcnnyaraumn Kr 1427 1876 1932 1913 2392 2302 2514 2803 332
Bec npu 3xcnnyarauim ¢ ruapomozynem Kr 1837 2'286 238 233 3362 32 3'484 3713 491
Kon-80 xnagoreHta 4n4 koKTypa Kr 15 M 17 23 30 28 37

| Napametpb! anekTponuTanua |
TapameTpbl 3neKTponuTaHus \ B/O/Ty \ 400/3/50+T+N \ 400/3/50+T+N

TIPHMESAH:

- HomuwanbHble ycnoBus: Hapybiit Bosayx 35°C; Boga 7/12°C
- Pexunm free-cooling : Boayx 5°C; Temneparypa Bofi Ha sxoge 15°C, atunen rukonb 20% .
- YpoBeHb 3ByK0BOT0 AaBNEHNA Ha paccTosHum 1 m (150 3744)




YJITEPBI BO3AYWHOIO OXJTAMAEHWA C FREE-COOLING

CO CTIMPATIBHBIMIW KOMITPECCOPAMM 1 OCEBBIMIW BEHTITATOPAMIA
(OPEOH R407C

R407C - KoppekTupytowmii dakrop BxogHoi mowHocTy (Mawmubi free-cooling co cnupanbHbiMu Komnpeccopamm)

HapyxHas remneparypa °C 25 28 30 32 35 38 40 42
15 1,475 1433 1,404 1376 1333 1,289 1,260 1,226
14 1,428 1,388 1,360 1333 1,291 1,249 1,221 1,187
13 1,382 13483 1317 1,290 1,250 1,209 1,182 1,148
12 1,336 1,298 1,273 1,241 1,208 1,169 1148 1,110
Te':::tla:lzpa 11 1,290 1,253 1,229 1,204 1,166 1128 1,103 1,071
BbIXOZE U3 10 1,243 1,028 1,185 1,161 1,125 1,088 1,064 1,032
ncnapuens’C 9 1,197 1,163 1141 1,118 1,087 1,048 1,025 0,993
8 1,151 1,118 1,097 1,075 1,041 1,008 0,985 0,954
7 1,105 1073 1,053 1,032 1 0,968 0,946 0,915
6 1,058 1,027 1,007 0,986 0,956 0,925 0,904 0873
5 1,01 0,981 0,961 0,941 0911 0,882 0,862 0,831
REMARKS:
- ﬂﬂHHME : : CO0TBETCTBYHOT 3Ha! N4 pa3HbIX MaLLIVH, B TO BPEMA KaK UCNONb3yeMble NOACYETbI MOTYT OTNNYATbCA A0 5%no (ﬂELlM¢)MKaLlMM MaLLIMHbI

- ECnw Mawwnva paBoraer ¢ Teneparypoil Bogbl Ha HCapiTene HiKe 5 °C, HeoBXOEMMO CHELwHBaTb BOy C/KONEM B MPOLEHTHOM COOTHOLIEHHM B3ATbIM U3 TabLpl.
- Emicon AC SpA TKa3b183¢TCA 0T Y30BTETBOPEHIA NDETeH3INl B CTyae HapyLIEHHA AaHHbIX WHCTpYKUM,
- [L1A yTOuHeHHA WHQOpMaLI 08palLaiTecs B OTAEN NPOAaK.

R407C - KoppekTupytowumii paktop BXoAH0ii MowwHocTy (MawmHbi free-cooling co cnupanbHbIMK Komnpeccopamu)

HapyxHas Temneparypa °C 25 28 30 32 35 38 40 42
15 0,933 0,981 1,013 1,046 1,100 1,155 1192 1,232
14 0,920 0,968 1,001 1,033 1,088 1,143 1,179 1,219
13 0,906 0,955 0,988 1,020 1,075 1,130 1,167 1,207
12 0,893 0,942 0,975 1,008 1,063 1,18 1154 1,194
Te’::;‘::!pa 1 0,880 0,929 0,962 0,995 1,050 1,105 1142 1,182
BbIXOAE U3 10 0,867 0,916 0,949 0,982 1,037 1,093 1,129 1,170
uenapurens°C 9 0,854 0,903 0,936 0,970 105 1,080 1,17 1,157
8 0,840 0,890 0,924 0,957 1,012 1,067 1,104 1,145
7 0,827 0,877 091 0,944 1 1,055 1,092 1132
6 0823 0,872 0,904 0,937 0,987 1,037 1,071 1,110
5 0,819 0,866 0,898 0,929 0,974 1,020 1,050 1,088

REMARKS:

- JaHHble KOQMUMEHTI COOTBETCTBYIOT 3H4EHHAM ANA Pa3HbIX MALLIIH, B TO BPEMA Kak HCMOMb3YeMbie NOACUETbI MOTYT OTAMYaTEA 0 5% 1o CreUMKaLMM MaLLMHbI
- Ecw mawwa paboraer ¢ Temneparypoit Bogbl Ha cnapuTene Hinke 5 °C, HeoBXoAMMO CMELLIBTS BoRy C NUKONeM B MPOLIEHTHOM COOTHOLLIGHHI B3ATHIM 13 TaBMubl.

- Emicon ACSpA oTa3blBaeTca 0T y0BRETBOPeHIA MPeTeH3Hi B C1yyae HapyLLIHIA AQHHBIX HHCTPYKUMA.

- [Ins yTouHeHwA HopMaL obpaaiiech B OTAEN MPORaXK.

Pa6ota npu cmecn Bofbl U rAMKONA

MpoueHT rnnkons
5% 10% 15% 20% 25% 30% 35% 40%
Temnepatypa R R K R R R R R
Saviep3aHiA °C 2,1 3,2 7 10 13 17 21 25
Koppekupytowuye
daKTopbl:
Xonogonpou3gonuTenbHOCTH 0,993 0,988 0,982 0,978 0,973 0,968 0,958 0,948
Pacxon Boab! 1,006 1,015 1,025 1,040 1,060 1,080 1113 1,142
Motepy fiaBnexua 1,040 1,090 1,125 1,187 1,250 1312 1,375 1,460
TTPUMEYAHUA:

- Ecnw maiwma patotaer ¢ Temneparypoil Bogbl Ha HenapuTene ke 5 °C, T0 HeoBXoRUMO UCONb30BaTb CMeCh BOZbI H FAUKONS.
- Emicon ACSpA oTknoseT Bce mpeTeH3HH B Cnyuae He COBMIOREHNA UHCTPYKLMIL
- A yTouHeHMA WQopMauini 0BpalLaiitecs B TeN NpofaX.

RAEFK-rel. 1.4



YAJITEPBI BO3OYLWHOTO OXJTAMAEHWA C FREE-COOLING

cO CHUPATIBHBIMIW KOMITPECCOPAMK I OCEBBIMIW BEHTUITATOPAMM
(OPEOH R407C

KoppexTtupytowuii pakrop mowHoctu npu free-cooling

ﬂpoqeu‘r mukonsa
5 10 15 20 25 30 35 40
3 1128 112 1115 1107 109 1087 1075 1065
4 1082 1073 106 1053 1,040 1025 1010 0,993
DL:’;‘:‘;’::;’;‘;R 5 103 1025 1012 1 0,983 0,963 0,98 0,920
Bonb! 6 0,991 0978 0963 0,947 0,926 0,901 0874 0844
7 0945 0931 0912 0,894 0,869 0,839 0,805 0765
8 0902 0,884 0,862 0,841 0811 0773 0733 0,682

TPHMESAH:

- [Ins ucnonb3osakua LUMPKYNALMOHHOTO Hacoca Cornacto NPOLEHTY FUKOAR U DT-knanana mexay BXOAHO U BbIXOGHOI TeMnepaTypoii BObl.

KoppekTupytowpmii paktop mowHoctu npu free-cooling

Temnepatypa Bogbl Ha Bxoge°C
6 7 8 9 10 1 12 13 14 15 16 17 18
-5 1,057 1,158 1,260 1,356 1459 1,563 1,667 17712 1877 1,982 2,088 2,194 2,300
-4 0,961 1,062 1,163 1,60 1363 1,466 157 1,674 1,779 1,884 1,989 2,095 2,01
-3 0,866 0,966 1,066 1,163 1,266 1370 1475 1571 1,681 1,786 1,891 1,996 2,102
-2 0,770 0,869 0,970 1,067 1,169 12713 1378 1479 1,583 1,688 1,792 1,898 2,003
-1 0,674 0,773 0,873 0971 1,073 1177 1,282 1,381 1,485 1,589 1,694 1,799 1,904
0 0,578 0,677 0,777 0,875 0,976 1,080 1,186 1,84 1381 1491 1,595 1,700 1,805
1 0,482 0,580 0,680 0,778 0,879 0,983 1,089 1,186 1,89 1393 1497 1,601 1,706
2 0,386 0,484 0,584 0,682 0,783 0,887 0993 1,089 1,191 1,295 1,398 1,502 1,607
3 0,29 0,388 0,487 0,586 0,686 0,79 0,897 0,991 1,094 1,19 1,300 1,404 1,508
HapyHas 4 0,194 0,291 0,39 0,489 0,59 0,693 0,801 0,893 0,99 1,098 1,201 1,305 1,408
Temneparypa 5 - 0,195 0,294 0393 0,493 0,593 0,694 0,79 0,898 1 1,103 1,206 1,309
C 6 - - 0,19 0,295 0,395 0,495 0,595 0,696 0,798 0,900 1,003 1,106 1,209
7 - - - 0197 0,29 0,39 0,49 0,597 0,699 0,800 0,903 1,005 1,108
8 - - - - 0,198 0,297 0397 0,498 0,599 0,701 0,803 0,905 1,008
9 - - - - - 0,19 0,298 0,399 0,499 0,601 0,702 0,805 0,907
10 - - - - - - 0,199 0,299 0,400 0,501 0,602 0,704 0,807
1 - - - - - - - 0,200 0,300 0,401 0,502 0,604 0,707
12 - - - - - - - - 0,201 0,301 0,402 0,504 0,606
13 - - - - - - - - - 0,201 0,302 0,403 0,506
14 - - - - - - - - - - 0,202 0,303 0,405
15 - - - - - - - - - - - 0,203 0,305
TPAMEP:

Ecnu Bbl XOTHTE 3HaTb MoLUHOCTb free-cooling Ha MaluutHe ph cregylou yCnosuaX : 35% 3Tunew rukona , BxoHas Temnepatypa 12 °C, DT of 6 °C Mexay BXOSHOI M BbIXOAHOM TeMnepaTypoii M 2 °C TeMNEpaTypbl BHELHEr BO3gyKa.
Tpegnionoxum 100 KB HouHansHas MoLHOCTb free cooling mpy HoMHaNbHbIX yCoBHAX, KoppeKTHpyloLLMe dakTopbi npumensioTca 0,874 1 0,993, Takinm 0Bpasom peanbas MoLuocts byner 100 0,874 0,993 = 86,788 kW




