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Abstract An experimental platform was built to evaluate the thermal switching performance of a parallel pulsating multi-channel heat
pipe using fluoroether HFE-7100 as the working fluid with a liquid filling ratio of 80%. The heating and cooling temperatures of the
pulsating heat pipe were controlled using water baths for heating and cooling. The thermal switching characteristics of the pulsating heat
pipe at different cooling temperatures were investigated experimentally. The results showed that after the complete start-up of the multi-
channel parallel pulsating heat pipe, the average temperature of the evaporation section decreased, the average temperature of the
condensation section increased, the thermal resistance decreased, and the heat transfer performance improved rapidly. The temperature
and thermal resistance transient processes exhibited a sudden step change, which can be used as a thermal switch. As the cooling
temperature increased, the closing time of the thermal switch and the switch temperature increased. At a cooling temperature of 10 °C , the
closing time of the thermal switch was 12 s, and the switch temperature was 59.3 “C. At higher cooling temperatures, the thermal switch
performed better, characterized by a greater increase in the switch ratio and heat transfer rate. When the cooling temperature was 30 C ,
the heat transfer rate increased by 26. 8 W following the closure of the thermal switch, with a switch ratio of 5. 05.

Keywords pulsating heat pipe; thermal switches; switching ratio; cooling temperature
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Tab.1 Experimental conditions

T HFE-7100

PR R/ C 50.55.60.65.70.75.80.85
PoKFi R/ (1/h) 30

FEHER/ % 80

B HIEE/C 10.15.20.25 .30
AKFL R/ (1/h) 30

1 HFE-7100 A ksl #4815, BA Rk )
AN EEBE/IN RARTE RN | RN e A R AR
UF AR B AN G SRS R o, AR an
#2 iR,

& 2 HFE-7100 A#1£58 (25 °C)
Tab.2 HFE-7100 thermophysical parameters (25 °C)

LM Kl
T C,F,OCH,
ST 250
i/ 61
FE/ (g/em’) 1.52
Mk F1/(mN/m) 13.6
B IR/ (Pa-s) 5.8x107*
ALY (k)/kg) 126
A/ [/ (kg-K) ] 1172
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Fig.4 Closing process of pulsating heat pipe thermal switch

at different cooling temperatures
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Fig.6 Variation of thermal switch opening time
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Tab.3 Thermal resistance of pulsating heat pipes

( cooling temperature 20 °C, 0% filling ratio)

PokAR B/ #oKA DO B/
RE/C (W/C) RE/C (W/C)
50 2.34 70 2.13
55 2.25 75 2. 11
60 2.18 80 2.06
65 2.16 85 2.04
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