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Performance of a Cooling-Fan for Radiator of RFC Energy
Storage System for Near-Space Application
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Abstract: A computational model with Fluent is taken to investigate the performance of cooling-fan for the radiator
module of a RFC energy storage system of stratospheric airship. The performance parameters including wind pressure, flow
rate and static pressure efficiency are simulated under different rotational speed at the altitude of 20 km. Then, the cold
flow rate demand for 20 kW heat dissipation rate is analyzed, and the varying trends of rotational speed and power
consumption are simulated for different altitude from sea level to 20 km under obviously varying pressure and temperature.
Based on the guidance of simulation, environmental simulation experimentation is taken under different altitudes, and
results of the fan model accord well with the experimental data. The result shows that, the radiator module fulfils the need
of heat dissipation for RFC of stratospheric airship during the whole mission period including take-off, high altitude parking
and landing.
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Table 1  Parameters of atmosphere at different altitude
MR/ km  #E/ (kg s™')  KE/Pa 2 /K
0 1.225 101325 288.15
5 0.7364 54048.3 255.68
10 0.4135 26499.9 223.25
11 0.3644 22664.3 216.65
15 0.1948 12111.8 216.65
20 0.0889 5529.3 216.65
25 0.0401 2549.2 221.55
30 0.0184 1197.0 226.51
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Fig.2 Mesh of the computational model
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Fig.3 Static pressure distribution in cross section plane
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Fig. 6 Predicted volume flow rate at different altitudes
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Fig.7 Predicted power consumption at different altitudes
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Fig.8 Predicted mass flow rate at different altitudes
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Fig.9 Predicted static pressure efficiency at different altitudes
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Fig. 10  Predicted heat dissipating ability of radiator

module at different altitudes
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Fig. 13 Power consumption of cooling fan with 20 kW heat

dissipating ability at different altitudes
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Fig. 14  Scheme of experimental system
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