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Heat Transfer Characteristics of Loop Heat Pipe with

Injector and Boiling Pool
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(School of Chemical Engineering and Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the heat leakage problem of a loop heat pipe and increase the maximum heat
flux, an injector and a boiling pool were added to the loop heat pipe. The injector driven by the
steam from an evaporator was designed to induce a directional motion of the liquid in the
compensation chamber, which can not only remove the heat leakage, but also supply liquid to the
boiling pool. The boiling pool with micro-pin-finned surface was used for high heat flux heat
dissipation. Firstly, experiments were conducted to study the heat transfer characteristics of the
loop heat pipe under varying operating conditions and steady-state operating conditions. Then,
the flow velocity distribution in the loop and the amount of heat leakage removed by the injector
were calculated based on the operating temperature and the mass and energy conservation of the
main components. Finally, the heat transfer performance of this device was compared with that of
the conventional loop heat pipes. The results show that the novel loop heat pipe worked well
under varying conditions and responded quickly to the change of heat load. Increasing the heat

load of the evaporator appropriately could lead to a higher heat transfer limit of the boiling pool.
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When the heat load of the evaporator was 200 W, the maximum heat load of the boiling pool was

550 W, and the corresponding heat flux was as high as 114 W « cm™

¢, which was higher than that

of most conventional loop heat pipes. For the timely removal of heat leakage, the loop heat pipe

can operate stably even at a high heat leakage percentage of 28%. These results indicated that the

novel loop heat pipe is a potential solution to cool devices with high heat flux and multiple heat

sources.
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Fig. 1 Configuration of the loop heat pipe with an

injector and a boiling pool
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Fig. 2 Structure of the evaporator
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Fig. 3 Structure of the boiling pool and the enhanced

surface
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Fig. 4 Structure of the injector
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Table 1 Geometrical parameters of the condenser,cooler and

connecting lines mm
A FF AR X AR XK
N 6X 4 X340
B BER
HNE 14X 12X 340
N A 6X4X210
B H e
ANE 14X12X%210
HIREK 1 64X 60
EIREK 6X4X220
WARE T 6X4X270
A N
WARE B 6X 4280
AR I I 6X4X105
WARE # IV 6X4X110

K2 BMEYEFTHRRRH T

Table 2 Parameter uncertainties

I R A 2/ %%
/By

#ER A 1 1t

R AL T 0.28 0.28
HE AU - U ™! 0.08 0.12
Hffr AQ- Q! 0. 29 0.31
TR RIS BE AL - L 0.12 0.13
TR AL AA « AT 0.15 0.19
HREE Ao g 0. 33 0. 36
W AR« R ! 4.1
W T/°C +0. 29 +0.29
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Fig. 5 Operating temperature curves of variable boiling

pool heat load
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Fig. 7 Steady state temperature under various boiling pool

heat loads (with evaporator heat load of 200 W)
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Fig. 9 Comparison of the total thermal resistance between

this device and conventional loop heat pipes
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