539 B 5 W 45 21 Vol.39 No5
2025 £ 10 H Refrigeration and Air Conditioning 0Oct.2025.632~638

XEHS: 1671-6612 (2025) 05-632-07

BT BN &L RENLE

TR TSR WL AR
MEAR REH RKAEK

(M KFELRIEFR 7wk 550025)

i ZEY  HRGHBY AR R A A EAE I H AR B AR IR A &, 7E A R s iR B 28R A 5 RIAE AT
FIREK FARA TR BTG, BRAR S VR R GEd WU v (i, 2 25 MUl oA RERE . A T
MRACAH AR i Bh 78 R VA VR ARAE NG B okt H IRV B R % 1 45 1, I8 Sea it o2 1 3k R
HECUARRHRE Wbk 2 A XU S5 B E S HO RS PEREI R . G5 RIS 3 DRIE
FE XGEEIEASE, SWEREE S GHSE, R SHE IR . SRR E R IEAE, 5 XE
%ﬁﬁ%-ﬁuﬁﬁ%wtﬁ H R BRI 80% = H bns #E CVRERE N 20%, & ORETH &
16%, 3E FR AR AT R S AR s Wik S G 0 0.08L/min, i PR B2 4K 1.8°C HIR B
LT 8%, RGN 0.8 m/s, HiITRBETH R 3.0°C HLIE B TR 7%, 732 i bk oAt 12 AL JRUTE LB G
R R B R AR . R R I R B RE T R BRI SR, B R e S
R HE P E RS XA, TR RGAR M, RO PR b DX R0 2R A RNV R R, B
JISEINE R IR A HE O T R

[RBIRY ARAE: MM Bdiho: Br38G Rz

FESES TUS3IL3  XHEMREHE A

Experimental Study on the Influence of Air Conditioning
Operating Parameters in Data Center Air Conditioners with Phase Change Assisted Evaporative Cooling
Yang Zhangqin Yuan Jiali Zhang Zujing
( The School of Civil Engineering, Guizhou University, Guiyang, 550025 )

[ Abstract] Phase change-assisted evaporative cooling technology can extend the utilization time of natural cold sources, reduce
the dependence of air conditioning systems on mechanical cooling, and significantly reduce the energy consumption of data center
cooling. In order to optimize the results of phase change-assisted evaporative cooling technology on the outlet temperature and
humidity control in the cooling of the computer room, the effects of inlet temperature, inlet relative humidity, spray flow rate and
wind speed on the system performance were studied through experiments. The results showed that the outlet temperature was
positively correlated with the inlet temperature, humidity and wind speed, and negatively correlated with the spray flow, and the
outlet humidity was positively correlated with the inlet temperature, humidity and spray flow, and negatively correlated with the
wind speed. When the inlet temperature is 35 °C, the outlet humidity is close to the control target of 80%. The inlet humidity
increased by 20%, the outlet humidity increased by 16%, and the change of inlet humidity had a great impact on the outlet humidity.
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The spray flow rate increased by 0.08L/min, the outlet temperature decreased by 1.8°C and the humidity increased by 8%, the wind
speed increased by 0.8 m/s, and the outlet temperature increased by 3.0 °C and the humidity decreased by 7%. By defining the
collaborative regulation interval of phase transition and evaporative cooling, the system stability can be improved, the problem of
evaporative cooling over-humidity in data centers in humid areas can be effectively solved, and a more efficient and

environmentally friendly data center cooling scheme can be realized.
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Table 1 Physical property parameters of paraffin
ZH HE
FE IR B 23-25°C
[ I P e 25-23°C
RS 880kg/m>
1] 75 2% 8 850kg/m>
SRR 0.21W/(m-K)
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Table 2 Main design parameters of the equipment

WK st AT 58 bl T
EERAER  MIK-6000F  B¥{Ex0.5%+1C -200-800°C TAEREE: 20-90%
A HLAE Pt1000 £0.01°C -50-200°C ZK: 3m
il DFG-6T +4% 40-400mL/min Mo . M18x1.5G1/4 “1/4” BSP
KE R 5 — 60W HigHFE: S0m, WEFE: <1.5m
zE SF8025ATa +0.05m?/min 2m3/min TAEREE: -10-60 °C
MR RE T FLUKE-925 WEREE2% 0.40-5.00m/s TAEFREE: 0-50C
pilibiTE XH-806C e 6kg/h BUE B E: 220V, Si%: 50Hz, IJ%: 600W
BAETE ZL-TH10TP 3% 0-99%RH TAEREE: -20-50°C
1.5 SEEe THLit GiR3 SWIREITR
S S0 SR FH 45 1) AR B 1) SR8 B v, FERE T Table 3 Experimental working condition design table
HAR ZABRELR T, A —NEES BEOE RO I R
Ho WRT4RE SAPIORRES R £ w0 .
SR A T Y S —
MS%%Iﬁwuzuj‘% ; E;Sr;&ﬁ% . i 25 0.08 o
8 32 50 0.08 1.6
Table 3 Experimental working condition design table 9 1 55 0.08 L6
O O BURRE TR 10 32 40 0.06 1.6
JE/°C TR /% /(L/min) /(m/s) 11 32 40 0.1 1.6
1 28 40 0.08 1.6 12 32 40 0.12 1.6
2 30 40 0.08 1.6 13 32 40 0.14 1.6
3 32 40 0.08 1.6 14 32 40 0.08 12
4 34 40 0.08 1.6 15 32 40 0.08 1.4
5 35 40 0.08 1.6 16 32 40 0.08 1.8
6 32 35 0.08 1.6 17 32 40 0.08 2
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Fig.7 The average outlet temperature and humidity
under different inlet temperatures
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