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Abstract: The separated heat pipe can effectively reduce the energy consumption of telecommunication
base station, and the micro-channel heat exchangers can be adopted as the evaporator and condenser. In or-
der to investigate the effect of the filling ratio on the heat transfer rate, EER,refrigerant pressure and tem-
perature, and the variation of optimal filling ratio range and heat transfer rate under two air volumes and
different outdoor temperatures, experimental test was carried out in the enthalpy difference laboratory,
taken R22 as working fluids. The heat transfer rate and EER were 4. 0 k€W and 11. 8, respectively, and the
optimal filling ratio was 79. 3% to 105.8%. The pressure of the system increased with the increase of the
filling ratio. As filling ratio increased, the temperature difference between the inlet and outlet of the evapo-

rator decreased firstly, and then increased slightly. When the air flow rate was reduced from 3 000 m®/h to
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1 700 m*/h, the optimum filling ratio was almost remained, but the air temperature of evaporator outlet

decreased and the maximum heat transfer rate decreased by 29%. Finally, the system was tested under dif-

ferent outdoor operating conditions. The test results showed that the range of the optimal filling ratio be-

came narrow with the decrease of the outdoor temperature. The results are useful for modeling, design,

and operation control of the micro-channel separate heat pipe.

Key words: heat pipes; micro-channel heat exchanger; heat transfer; telecommunication base station;

filling ratio
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Fig. 1 Schematic diagram of the micro-channel

separate heat pipe
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Fig. 2 Schematic diagram of the micro-channel
heat exchanger

x1 BMHEBRANEEFNSH
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Fig. 4 The heat transfer rate and EER
with different filling ratio

2.2 FEEIHLFMEDEREN M

FERRUE T B0 R 5 78 & 2% R 5 2 0 1 11 3 4 57
JE 3 J S5 i ek B 7S U Y S AR A Sl A ] 5 .
I TR DU ) 3R 40 03 o i kB A 0 VR 2% 18 Jon iy 1
K. FEHR M 33. 02038 F] 59. 5% B, 28 & A% 1k 1
JEJ7Hh 888. 6 kPa b F+ % 974. 5 kPa, 78 & #& F1i% Bt
AN B EREAR /N X R B T MR AWE T iR
JIN S TG T A N O Bl R R s BN B
FE IR I AR S BN 2R G E  EINAR AR 2 i i b
KIS} 28 S 2 RV 5 4 vh T R Rt i i 184 K, HL 2%
s v T He B e TR A T R

1050

—m— ZE sk
1025 L | —O— 2R

1000

g5l g
30 40 50 60 70 80 90 100 110 120 130
FEWAR/ %

S REAREALEFLRERD
EASAREHXAZ

Fig.5 The mass flow rate,inlet and outlet

refrigerant pressures of evaporator and condenser
with different filling ratio
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Fig. 9 Variation of heat transfer rate with filling ratio
under different outdoor operating conditions
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