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Numerical Investigation on Thermal Performance of
Micro Channel Separate Heat Pipe under Low Airflow Rate

ZHANG Quan’ ,HUANG Xi, ZOU Sikai
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Abstract: In order to reduce the energy consumption of data center, the micro channel separate heat pipe (MC—
SHP) would reduce the airflow rate according to the actual heating load, resulting in a reduce of thermal performance.
In order to investigate and analyze the thermal performance of MCSHP under low airflow rate and heating load, a one—
dimensional steady—state model was established. Compared with the experimental results, the maximum average rela—
tive error of the result predicted by the established model was 6.3%. By using the established model, the effect of op—
eration parameters on the thermal performance of MCSHP and thermal safety of data center were investigated. When
the server exhaust air temperature increased from 27 “C to 39 “C, the cooling capacity was increased by more than
60% under the various airflow rates. When chilled water supply temperature increased from 6 °C to 18 °C, the cooling
capacity was decreased by a maximum of 41.8%. The cooling capacity and refrigerant mass flow rate increased with
the increasing height difference between evaporator and condenser under airflow rate ranged from 200 to 1 400 m*h,
and the growth rate of cooling capacity increased with the airflow rate. However, the growth rate of cooling capacity
decreased with the height difference under the same airflow rate. Those results give a guidance to improve the design
optimization and energy—saving operation of the application of MCSHP in data center.
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Fig.1 Structure of micro channel separate

heat pipe and its evaporator
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on cooling capacity and evaporator exhaust

air temperature under various airflow rate

3.2 A FKAKIER ERTHRVERERI IR

P 5 V2 VR K BRI B e A R IR s Hhoo e
FE. B TR E 2 8080 oo KA TR S R AN,
X S AR ERE S RS, TEPRIESRE oG
PR TTHE T , B8 s 432 WV VRZKIRLEE , ] LA
K HARR A ], BEICRSEREFRE. MFSERIT, %
KRR 1 °C, AT REIRAERE 2% /2471 181 5
T AN R AR VA 5 7K A A R P %o 38 X A
B ARPERE RS, AR B , Y2 R 7K AR 7K IR B 1) 4
T XA SR R, Y RIK IR BE M 6 CHETHE] 12
°C,7E 200 m¥h XUHEE, 4 P T [ T 41.8%; 7 1
400 m¥h KR, e FRE 30.2%. B THE
IR, 755 A AHE Rt BT — R R Y T
TE 18 CHIAR FR/K K IR EE T, HERE RS SR 6 e 4K

ParbuO bR,
I\'\'\v\
Z6000F A T
iﬂ—?ﬂ so00f T tT——e—, T
End T ——
o000l W, '
£ o5k . S, e
% 20 —f—v—/"fng
i v/""" /A/O/l
Jz’ ____—A 'y -
B OIS a— — .
e /. l/ W/ (m?+h")
Bl o —1—200 —e—600
__— - u—200
4:5 1o ./-/ —a—1 000—v— 1400
R | & 1 1 1 1 1 1
' 6 8 10 12 14 16 18
AR IR IR EE/C

B S R EURET A AACE B
Fo 2k B EHR LA %8
Fig.5 Effect of chilled water supply temperature
on cooling capacity and evaporator exhaust
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