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Product Operations

Equipment Environmental Specifications for Air Cooling

Product Power Off

Dry-Bulb
Temperature
°C

18 to 27

Maximum | Maximum | Maximum Rate

Humidity Range,
Non-Condensing

-9°CDP to 15°C
DP & 60% RH

°C

Recommended

Dew Point| Elevation

of Change
°C/h

%

-12°C DP & 8% RH to
151032 1 17:C bp & 80% RH
-12°C DP & 8% RH to
10 to 35 T R R 21 3050 5/20 5 to 45 8 to 80
-12°C DP & 8% RH to
5to 40 VT B £ S5 24 3050 5/20 5to 45 8 to 80
-12°C DP & 8% RH to
5to 45 S S A 24 3050 5/20 5 to 45 8 to 80
8% to 28°C DP &
5to 35 B 28 3050 NA 5to 45 8to 80
8% to 28°C DP
5 to 40 % 088 [ 28 3050 NA 5 to 45 8 to 80
RELATIVE HUMIDITY
2 H N o o o o o
These environmental envelopes pertain w0 S8 & & $
to air entering the IT equipment ; ‘
Conditions at SEA LEVEL 4
o
S
25
=
o\ 20 =
L 3
, 3
15 3
=
=
A%l 10 :
5
[0}

15 20 25 30 35
DRY BULB TEMPERATURE - <C
B 2.1-1 Class AL~Ad F 3% 2 B 3t R B

13

45



I

N @

TRV B R P § R HER

TR w2 RIEEEHNNR AR TR G A AN
L BT = & (Total Cost of Ownership, TCO) » & % B4+ 2. 3258
dﬁ&ﬁ@*&?i%ﬁﬁﬁ?ﬁ%T

TRR AR CER R R B E M B A R
To o ik d B2 it (6047 F 9% 4 (e~08)2 —F = 1 o
EMA LR A D N h R LR R D A Gldodk 2 AR

BEa e 2Zp £ &% Kigs Low-E g3 > s M k5 5
¥ ©

R F AR - B S RITA R AR AR F AR SN e

Fed gt gy e NHI-BEFEFIPEFHFT TR
ok 7—,: . BT L E oo

HEFULAPEFFER NHREI R AN BRARE WA L2
ARERGR T G F VA A BRI
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B8 U o©
Heat Rejection Equipment Cooling Equipment Cooling Distribution Equipment
Make-up Air Representative
B Outdoor Air Make- Datacom Space
Condenser Water Loop Up Unit Q
Chilled Water Rekumn Al Fan
Pump Filter
Cooling
Tower Chiller Chiller CRAH Unit
Ce

ol

i

\ VS

Chilled Water
v— Cooling Coil

Chilled Water Loop

Condenser
Water Pump

W 3.1-1

Supply Air

Supply Air

BRI P EE S TR
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3.2 Bt s 2 o HpF
LoskkBRENEA AR B2 LR PP
1‘53:}7%;%@4?1;4‘;;%1%};{, WSS AR FFER G T
FHEVE TRV R RB AR ERERNAGETER T
BRI greF @ @olork 2 BB R A B E =g
747 (KW/RT) 2 B fa4c®) 3.2-1 #r7% » KR RA%F » B =04
TR AL T AR o

/,

K

1.20
-\ —-CHT-5
1.00 o
—4—CHT-9
= —&- CHT-11
= v —&—CHT-13
(<l
= ~
<
e
s
0.40
0.20
10% 20% 30% 40% 50% 60% 0% 80% 90% 100% 110%
HHEE(D)
ma}l**i%%*ﬁ&ﬁi##%$mwmnimﬁ
2' ;€2P’RVE—3’_. > /? 4F’LLW-}£§‘+%~@-/? ,:‘i 3‘ e "‘kg '?3

1R # 4 %‘31252%%/11%1@12’ﬁizézﬁzﬁti%}ﬁﬁi;éé@m ﬁfﬁf»’z
B4 (Bl 3.2-2 #777) 0 FIt @ T oA E ko k 3484 drokig 8
BWARER -V FAERARIBE R/ T T o
dkok Az A gk £ B E =L 2 2T (KWIRT) 2
B fido @] 3.2-3 #7m > S ARKIR A AT A ATk g o B
AEroRRzZATEMR Rired S A WA RERRAS R FAPx
FRELFINRBRTEAIRRE A2 BN BFLILEL
BodivztE a4 s - A miE L fro kiR £ 4~5°Ch P R o
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FEEZ (KW/RT)

FEEEAR KW/RT)

1.20

—— CWT-24
h\\ |- CWT-26
1.00 —&— CWT-28
—— CWT-30
——CWT-32
0.80
0.40
0.20
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 110%
EHE (%)
W 322 ik rc RS WET FKWRT)Z M 4
0.65
0.60 //’
0.5 /
0.50
0.45
0.40
0.35
0.30
5 6 7 8 9 10 11 12
AHIKERE (C)

W 323 4ir-kiR L8 BET FKWRT)Z M %
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3. lib 1o 2 QA HI2 § 0L

Foam AE W RS R A ok A B 2 i i
ﬂ%ﬁﬁ%%%i@ﬁ@*tﬁfﬁ%/wﬁ@%a;/@ﬁ%ﬂ
ALWEARFIIRFEFBLRL F LA B8 #%
P E FE S AR R B S REREAR A H
EBR L RS RREPC AEFEFFEAS LT REF L
PR APPSR RER A EML - BABRER 2GR
fa 2
(1) #5 2L -
(2) BRagtszF = » v &Rt -
(3) @ﬂﬁbﬂ\% e I

B BF 3 U2 URREPRELNZ A5 £ 3L v REEH
Bor T U MBRGEEH EE LR TR O FAET ELER
Wim g N Z BN CRER AR RS EF > v SR
fe T RAF 2 0 U S RAF WL AR RS E N TR
ﬁ%ﬁﬁ%@wiﬁﬁn%aiﬁﬁﬁ%i%£@$%%$&%f
SR MR A MRS E T 2 2 A PR
PORGE R I P o TR B E L2 #ok s B RAFS AL B
FIRIH FL e S0 f P IRIRE PR T e iE o Bl BRAEAC BT
é{%ﬁai@%%ﬁ@* AR AR R LR AR
BEEM AN AP EE L REF L AERY BEITTER
RACRERER  RZEDW S A & R Fp R ¥ R TR
MRS ot kg S RS TSN M2 g AR R

*ﬁ%ﬁﬁ@ﬁ%?ﬁﬂ‘ EES IR R 25 7L
HRETRFFEIDOELRGWACREFT L ZFE RS RRE
g@@im@,ag$$ﬁ\pmo%@324wf’”%ﬁﬁﬁ
%}ﬁ;}g"’ﬁa? i’s%é;é Fr-kR 3E 8 224 (VSD Chiller with CW Relief) » P %l

FAT R B 2 i dge(COP) -
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ZRALPRPRF L ERERE T EI R AL L LT
FokoR A A RS R > drk 32-1 577 o @ A0 F EREL N
ARk Ay e R o TERY FENIR L ok
(Integrated Part Load Value, IPLV):& (7223 205 - B2FR P o 5 87
d AT IPLV2Z2xiE w2 A4 235 € ASHRAE &
HzH a3 .4 ANSI/ASHRAE/IES Standard 90.1 5 ¢ 7 4p B
IPLV %2 346 7 7 5% > 404 3.2-2 57 o

Efficiency (COP)

‘_._VSD Chiller with CW Relief V5D Chiller with Fixed CWS === Fixed Speed Chiller with Fixed CWS
9 V.———-..______1
. / \

7
6 | \%

20% 30% 40% 50% 60% 70% 80% 90% 100%

% Design Load

W 3.2-4 BFRFBE VFRFB 2L ok Pk
THERAL K ZAE E ASHRAE #ridixz 2 8 & i *ﬁa%

ANSI/ASHRAE/IES Standard 90.1-2016 » 3t & A F 4% 5 2 # %
BiEE » Z TN 2 a g Moediod 3.2-3 97 o
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% 32-1 Wik 22228 J AR BN Rk R

HITRSER E—PRER E_FEER
BEiEEEA EEA+_&F—H—H EBA+NFE—H—H
SEIEE N &R BER M ELLE AR B RERTIEILE HEE&BI(COP)
(EER)kcal/h- (COP)  (EER) kcal/h-
w w

ke | BER <150RT 3.50 407 383 445

g >150RT 3.60 419 421 4.90
<500RT

>500RT 4.00 4.65 473 5.50

B <150RT 430 5.00 430 5.00

L >150RT 477 5.55 477 5.55
<300RT

>300RT 477 5.55 5.25 6.10

E e, 2173 2.40 279 240 279

at
1oAGKEEEE R ZE L {E(EER) RCNS 12575 BB i e RCNS 1281 288 L R koK B R B 8 7 S A5E
(Keal/h) LR B B2 28D ESThEW) A MEERURLEFRS R LEEEE  SHERERLZE
TEEIFEEEREESZALA -
2. MEEREBI(COP)= %8185 (W) / = 8EFEEINZEE(W)=1.163EER - 1RT(% &EEE)=3024Kcal/h -
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Test

(Y]

Air-cooled chillers <528 kW COP (W/W) >2.985FL >P.866 FL AHRI
>4.048 IPLV.SI >4.669 IPLV.SI 551/591
2528 kW >2.985 FL =2.866 FL
>4.137 IPLV.SI >4.758 IPLV.SI
Air-cooled without condenser,  All capacities COP (W/W) Air-cooled chillers without condenser must ~ AHRI
electrically operated be rated with matching condensers and 551/591

comply with air-cooled chiller efficiency
requirements

Water-cooled, <264 kW COP (W/W) >4.694 FL >4.513 FL AHRI
electrically operated 551/591
positive displacement =5.867 IPLV.SI >7.041 IPLV.SI
>264 kW and >4.889 FL >4.694 FL
<528 kW
>6.286 IPLV.SI >7.184 IPLV.SI
=528 kW and >5.334 FL =5.177 FL
<1055 kW
>6.519 IPLV.SI >8.001 IPLV.SI
>1055kW and >5.771 FL >5.633 FL
<2110 kW
>6.770 IPLV.SI =8.586 IPLV.SI
>2100 kW >6.286 FL >6.018 FL
>7.041 IPLV.SI >9.264 IPLV.S|
Water-cooled, <528 kW COP (W/W) =5.771 FL >5.065 FL AHRI
electrically operated 551/591
centrifugal >6.401 IPLV.SI >8.001 IPLV.SI
=528 kW and =5.771 FL >5.544 FL
<1055 kW
>6.401 IPLV.SI >8.801 IPLV.SI
>1055 kW and >6.286 FL =5.917 FL
<1407kW
>6.770 IPLV.SI >9.027 IPLV.SI
21407 kW and >6.286 FL >6.018 FL
<2110 kW
>7.041 IPLV.SI >9.264 IPLV.SI
=2110 kW >6.286 FL >6.018 FL
>7.041 IPLV.SI >9.264 IPLV.SI

21



% 3.2-3ASHRAE #3#2 /i 5 238 4 2 5tk

Minimum Net Sensible COP

Return Air Dry-Bulb Temperature/
Dew-Point Temperature

Net Sensible Class 3
Equipment Cooling
Type Capacity Standard Model 24°C/11°C | 29.5°CM11° Test Procedure
Air cooled <19 kW Downflow unit 2.30 AHRI 1361
Upflow unit—ducted 2.10
Upflow unit—nonducted 2.09
Horizontal-flow unit 2.45
=19 kW Downflow unit 2.20
gL L Upflow unit—ducted 2.05
Upflow unit—nonducted 1.99
Horizontal-flow unit 2.35
=70 kW Downflow unit 2.00
Upflow unit—ducted 1.85
Upflow unit—nonducted 1.79
Horizontal-flow unit 215
Water cooled <19 AW Downflow unit 2.50 AHRI 1361
Upflow unit—ducted 2.30
Upflow unit—nonducted 2.25
Horizontal-flow unit 2.70
219 kW and Downflow unit 2.40
<70 kW Upflow unit—ducted 220
Upflow unit—nonducted 2.15
Horizontal-flow unit 2.60
270 kW Downflow unit 2.25
Upflow unit—ducted 2.10
Upflow unit—nonducted 2.05
Horizontal-flow unit 2.45

(<l
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Rack Intake
Temperature

Max Allowable -
Under Cooled /

Max Recommended i

.
Fecommendad | Allowable
Range Range
Min Recommended ]
Ower Cocled

Min Allowable —y

I
Rack Intake # M

W 4.8-1 FITRER 2]~ LEFRRF R

RCIHI _ |1 Z(Tx - Tmax—T€C)Tx>Tmax—rec % 100% (4.1)
(Tmax-ait — Tmax-rec)n

He

T, D&~ 2§ R AR °C

n: WiFEF o2 B Ed

Toaeree - R 2ZER T °C

Toan - “3F28 B °C

RClyp = |1 — 2minree Z T tutmincree | 1009 (4.2)
(Trmin-rec — Tmin-au)n

He

T, D W2 F g R °C
N: e o2 8Bk
Tmin—rec : Li"?i]\,ﬁ)i"f KE\I OC

. Lo ] = fe)
Tmin—all - e ?q:'L/JY-}i.T T °C

% 48-1RCl#EZERZ R % %

S RCI
LU 100%
2 4F =96%

TR 91-95%
e <90%
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Recognized 0.4~0.5 2~2.5
Not recognized < 0.4 >2.5
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LRATEEY
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¥ IDC &84 PUE & jf i 1.49 p& >
£ 4r®@] 5.2-1 #7710 4 ﬂ}ﬂ,\rr

HVAC 7 3

Rl

% %
TS b AR

% 5.2-1 F WL #

e L7 X V2
fe el eng oo

LT R LA R R Y

BV R (b F
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Eiﬂ’:‘_}—"&,_§<§ 30%:12 F o

LI R H &I NfL g W b A R I
WHZ AR B MY 67% 0

B2 LT AT 25% A e T O AR A BRP Y TAZE 8% o

TAE LR 2RF 3% PUERE

0A
0B
1A
1B
2A
2B
3A
3B
3C
4A
4B
4C
5A
5B
5C
6A
6B

1.64
1.62
1.61
1.53
1.49
1.45
1.41
1.42
1.39
1.36
1.38
1.38
1.36
1.33
1.36
1.34
1.33
1.32
1.30

a. PUEO and PUET shall not include energy for battery charging.
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