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On Airflow Distributions of Data Centers Cooled by Evaporative Cooling Air Handling Units
Xiao Xinwen WeiZeng Zeng Chunli
( Stulz Air Technology and Service Shanghai Co., Ltd., Shanghai, 201108)

[ Abstract]  Using 6SigmaRoom simulation software, CFD air distribution simulations of three common air supply and return
types in data centers cooled by indirect evaporative cooling air handling units are carried out according to two different operating
modes that all the units are running or the standby unit is switched off because of failure. By analyzing the temperature fields and
flow fields obtained by the airflow simulations, it is found that all the three types of air distributions have good temperature fields
and flow fields when all the units are running, while when the standby unit fails to run, the air distributions of air supply through
raised floor tiles and through grilles on the side walls can still meet the temperature requirement of cold aisles, but some areas in
cold aisles of air distribution of air supply through duct in the ceiling cannot meet the temperature required by the national code.
Taking the temperature fields and flow fields of the three types of air distributions under different operating modes into
consideration, the air distribution of air supply through raised floor tiles is the best.

[Keywords] data center; indirect evaporative cooling; air handling unit; CFD simulation; airflow distribution; energy saving

R CRIER) i H#iC (1980.8-), 5, WILWFFiA:, LA, E-mail: xiaoxinwenll@126.com
Wk F 41: 2019-04-30

0 5% AT VAL BRI, R THE S

YR, WA GO, 2 Thiee B, AN IR A& RHIE S s VLA
B GREB. BB WKEVE . HUKEE . KHL BTN, i & VAR, s T4l
By Bt HRBEESE) BA AT, A RS AN AL — R R B 04Tl




H34EHE 1M B, 4

2]

128 AV 2 2 P AR AL 1 OBt oD R AL SR

* 63«

[ br | 2 b5 1 ASHARE TC 9.9 2004 5 37 il
ASHARE TC 9.9 2008 hit4%, [EH GB 50174-2017
CHAE OB ITE) IEaTE L, E AR
W% AOTE TIRO5E T I BE PR LR, a5 b K i
S5 RN RE KGR FETE 18~27 °C2 [, & vl LATE
ABHBEA KT 60%, [FIHHil 2 78 mURELE 5.5~
15 °C2 BB, B& v i e P 2SR 5 SR A4
BT RES A AR CanalEZ8 R A EIHLAD Aid T %
WA SRR E SIS A R
LTSN, 2208 R 4Ed 2 AL T 3008
O AR B AT T, 7 L2 YRR (0 4 i LR,
BEERAGHLAL, HLASGRD, didm KR E R
IDC H4 O 5%t T2 WA T RE R B I a2
i, WAHES) T B AT A 2 AR R i
o T A R RIS 22 (0 K v o0 SR FH 25 TR AE
BUALHEAT B0, RAE ™ LR i W
Z AL PUE AT 55205 PUE R F2Z BB K%
FRRET LR RALER T, SRR A8
ARGk B3 S I AL TR A S R A AL AL
WA R THLE TR, AL SEhrig T PUE
B o 2 PRARHLAL IR S T o ORI vy, R
FAR AR ALEE B AT R S PR KT R, 544
SNl TR . AU B RA SR &G
FIHFANERAT, A SORXS AT 047 S i

1 MNAEER
1.1 HdEH LSRN

Hd v e AL GEHL B A5 R R A 2 AR S
WAL, HHEBGEAST T E R %R H4F g
FMRGTT 2, X T IE R AR AT T,
SRR . bk X #UIE F % XU 75 3R/
SN VR R A (/N B R G B R 3% RO 20
AN LR Ry B ) 2 R I RO 3GE A KA
(B A 32 T SR AR o0 o 2 A A B
(132 FH R BE T B TR, AR B0 AL SR A 22
LS SN2, AR R A H BT AT
AT BERCR, A =3RRI A RAT I (T st
T OB S S ) P S HERE (AR R
Pt 0 S HEE F B AR D3, FE SR 7035 A 4 [ 45 )
A B2 R AR A H 2 IRAE AL, [ R
A S AR N T 28 R VA LA ¥4 6 2
UL, HUAARZ O R 2 S-S iy, HLALE

AR R (T B S A e, SR
FRIAR BE AT M, PRI S A TE A MR, S
W, AR BT MU LR
Py F B UIR A, IR 28 R E MU HIA
HIFF a1 O 4 A YA 3 R VR B il v =g
AT AR o AR AN [ 1 9 FH 37 S5 (W) 28 R4 30 5 PR A
GIRZERE R |Eiop S D Z W B S o N 1IN oS 1 TN ]
AN T B 0328 T ] 55 AN [ A7 7 2o S P R
FAG ¥ 5 B BT HEAT X It el FErh A 2R
LRI 52, ELEEENL S 5% B R A R 5 ) HoAth
XIS, s P e AL ] XGTRLPE v, S R
TR G RGN, i HAT K HRA EIEATR
], A RAR B AL T 2. HlflaHEA K B
A E A LA A I B O R R 2
e SR AR TN 3R T[] 0 458325 T ] g T3 T[] = o
T3, AKX =R AR 27 2T CFDAS Y,
FARVT
1.2 Hdlsh o RA R S TR

THELRLAA D)5 B R R 2, Al AR
3% FH 1) Phoenics. Fluent & CFX, Qi =¥ [l 4
AL IFIN 7 R AR 5 HT ) ansys e 3 B TS
FEAULIET airpak6l, [E i AR AR AR BL 2 R IT
BT 8 B = g AR I B 5 AR U T S A
STACH-3 & [ T41%F B8 2 P U K@ R, 518 55
[ P LA B 2 AN S5 AR ASE AU 077 0 i R B0 e o
LIRSS IR LRNRE i At s, B
AT EZLH) CFD 5144 Fluent. Flotherm. Flovent
Fl 6SigmaDC, 6SigmaRoom 1/j E #4445 inid & %
P e 5 [ N SR LS BT I 071, A ST R
6SigmaRoom 1jj E AT S A L 01T -

2 HRtALN OFD fRIUNMERE N AR
2.1 CFD Bl ft 414 ik
2.1.1 FEARHE O BEARETY

FEAR K P OB KN 26.5m, TR 18 m,
RN 477 m?, B )i (e AR 2 RO
N35m, BIEN1S5m, EHZEMREN 1 m. H
APUE R SF R 600 mm (55D 1200 mm (GR) x2
500 mm (&), HHAFA3SKkW, &itdt 200 4,
AR G, ATFAEY 700 kW. IR 4%
FBICELE 0.8 m mELLN, WHGEESN 1.2 m,
A E 10 AP, REdLTTA CHlE 0 5E D



ced- B 5%

2020 4

FAREWSINAE, WA TR 1.8 m, HUAESM
i HEE S 2 m A2 A . IRAE GB 50174-2017 (£
FOOBTYEY A BN ER, B IERIRE 23
°C, [IRXIREN 35°C. NHER. HXFTHUE K
TYRFHLEAT B, R O HUE TR R a0
1 iR

4

*
L
13
15
pL
L
piS
pL
PiS
=
pL
L
P
L

L1
AHNENEANEE
L1
ANIANEANEE

|

[

[TTETTTELT]

B #AHERROHAE L ERSE
Fig.1 Racks layout of the sample data center
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Table 2 Flow fields of three air distributions in the sample data center
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Table3 Temperature fields of three air distributions at typical heights for different sever placement height in the sample

data center
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Table 4 Temperature fields of three air distributions at the typical height in the sample data center when the standby air

handling unit at the different location is out of order
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Table 5 Flow fields of three air distributions in the sample data center when the standby air handling unit at the different

location is out of order
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