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Start-up performance of novel horizontal loop thermosyphon
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Abstract: Thermosyphon has begun to be used in the midium-high temperature trough type solar energy heat
utilization system. The characteristics of the solar radiation makes a great influence on the solar collection
efficiency in the start-up performance of thermosyphon, and thus solar collecting performance changes. The novel
horizontal loop thermosyphon (HLTS) with the dowtherm has been developed. The platform has been set up to test
the influence of filling content, heat flux and ambient temperature to the start-up performance of the HLTS. As the
result, the direction flow of steam in the evaporator of HLTS is single and the filling content has influenced the
operation of heat pipe. The best filling content of injection is 3.325 kg, and the pulsating flow forms in the
evaporator when the ratio is 100%. The start-up time changes short when the heat flux increases in the same filling,
while the start-up temperature of HLTS does not change and keeps in the temperature of 150°C when the filling
content is 3.325 kg. The best heat flux is 7.619 kW * m > as the NHLT used in the solar collector. Moreover, the
low temperature makes the oil frozen in the evaporator at below 9°C with extending time of the start-up of

thermosyphon.
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Table 1 Basic design parameters of HLTS

Parameter Value
working temperature/C 400
evaporator inner diameter /mm 68
evaporator length /mm 2000
inner diameter /mm 24
condensation length/mm 1400
ascension pipe height/mm 536
downcomer height/mm 1138
external diameter of liquid line/mm 32
inner diameter of liquid line/mm 24
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Table 2 Material specifications and instrument

Designation Type and specification Accuracy
centrifugal pump DC-2015 —
turbine flowmeter HHLCAD +1%
tube furnace WN-08-G(90) —
power meter LCDG-DG110-50 +1%
electric energy meter DDS1330-LCO +0.5%
Agilent VIDXJ 34970A 0.004%
thermocouple K/2, 0.5 mm +0.1 K
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Table 3 Performance of start-up in three different

filling ratio
Value at different filling content
Performance
2.126 kg 3.325kg 6.192 kg
start time/min 26 18 17
start temperature/C 112 146 185
stable time/min 70 71 60
fullness in stable time/% 37 58 100
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