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Experimental and Numerical Results of a Solar Chimney Prototype
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Abstract A small solar chimney prototype was built. Temperatures of walls and air in the solar
chimney and the system transient mass flow rate were measured under different solar radiation.
Experimental results show that temperatures and the transient mass flow rate all increase with
the solar radiation. Numerical simulation results of the prototype show that without considering
the radiation losses, the wall temperatures and the mass flow rates with fixed heat flux boundary
conditions provided from measurements are much higher than experimental results. However, with

the consideration of the radiation losses the simulation results are close to experimental results.
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Fig. 1 Experimental device of the solar chimney
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Fig. 2 Dimensions of the solar chimney
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Table 1 Solar radiations and corresponding input

powers

KPR R/ Wm =2 BAThE/W
200 265.46
300 398.20
400 530.93
500 663.66
600 796.39
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Fig. 3 Variations of wall temperature with the solar radiation
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Fig. 4 Variations of temperature rise in the collector with the

solar radiation
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Fig. 5 Variations of mass flow rate with the solar radiation
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Fig. 6 Comparison between numerical results and measured

results on mass flow rate
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Fig. 7 Comparison between numerical results and measured
results on heater temperature
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