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Experimental investigation on energy saving of the combined air conditioner in data center
by separate heat pipe and vapor compressor
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Abstract: In order to solve the problem of high energy consumption and running cost of the air conditioning system in data
center a set of combined air conditioner with separate heat pipe and vapor compressor was designed in this paper. The refrigera—
ting capacity and EER of air conditioning system were tested under different ambient temperatures. Moreover the performance of
energy saving of the combined air conditioner was also analyzed. The experimental results show that the maximum refrigerating ca—
pacity and EER of separate heat pipe are respectively 4575W and 17.99 when the ambient temperature is 7°C. Therefore the
combined air conditioner runing in the heat pipe condition can meet the cooling demand of data center in winter spring and au—
tumn seasons. Based on the analysis of air conditioning operation condition throughout the year it is not necessary for Harbin
Beijing and Guangzhou area to open the compressor refrigeration at least 67% 52% and 19% of the annual time respectively
which can greatly reduce the energy consumption of the refrigeration system.
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Fig. 1 Distribution of energy consumption in data center
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Fig.2  Flow chart of air conditioning system in data room
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Fig.4 The enthalpy difference lab layout
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Tab.1 Operating condition parameters
/°C /C W W cop
1 27°C 7C 254 4575 17.99
2 27°C 11C 253 3489 13.76
3 27°C 15C 252 2512 9.93
4 27°C 19C 252 1392 5.51
5 27°C 23%C 252 453 1.79
1 27°C 19C 832 3356 4.03
2 27°C 23C 860 2613 3.03
1 27°C 23C 741 2868 3.87
2 27°C 27°C 763 2693 3.33
3 27°C 31C 781 2316 2.96
4 27°C 35C 808 2179 2.70
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Fig.7  Annual working hours of air conditioner in different
areas
7 . 1 M .
2010.
2 . I
( ) 2009(2) :464 -470.
67% 3 Choi J Jeon ] Kim Y. Cooling performance of a hybrid
52% refrigeration system designed for telecommunication e—
19% quipment rooms J . Applied Thermal Engineering
R 2006 27( 11) :2026 -2032.

4 Lee S Kang H Kim Y. Performance optimization of a
hybrid cooler combining vapor compression and natural
circulation cycles J . International Journal of Refrigera—

’ tion 2008 32(5) :800 —808.

31% ~ ) o _

Manimaran R Palaniradja K Alagumurthi N et al. Ex-
35% o A perimental comparative study of heat pipe performance
° using CuO and TiO, nanofluids J . Int. J. Energy

Res. 2014 38(5) :573 -580.
4 6 Rahmat M Hubert P. Two — Phase Simulations of Micro
Heat Pipes J . Computers & Fluids 2010 39( 3) :451

-460.
7 /
J.
2011 11(1):30-36.
(1) 7C 8 C .
4575W EER 17.99; — 2011
19°C 1392W EER 5. 2011 19 -25.
51; 7°C 9 .
12C 82.1% . I 2013 41(8) : 63 - 66.
10 GB50174 -2008. S .

2008.





