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A Performance Study of Solar Chimney with Rotating Collector
Wu Cheng-he, Liu Li-ru, Chen Yi-gang, Wang Zhang-yuan
(School of Civil Engineering and Transportation Engineering, Guangdong University of Technology,
Guangzhou 510006, China)
Abstract: In order to attain the optimal ventilation performance for solar chimney under the different solar
radiation intensity, a rotating collector plate solar chimney model is proposed and the fluent software is used to
simulate its ventilation performance. The ventilation performance of the two plates with the bottom width of 100
mm-300 mm, the solar radiation intensity of 200-400 W/m’ and the rotating angle of the collector plate at 0°-14°
was studied. And the distribution of temperature and velocity field inside the chimney was analyzed. Simulation
results show that the ventilation performance of solar chimney can be effectively improved by increasing the

rotating angle of the collector plate, the bottom width of two plates and the radiation intensity within a certain

range.
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Fig.1 Schematic view of the rotary set hot plate solar chimney
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Fig.2 Model of meshing

122.50

122.00

121.50

R E/ (g5

121.00

120.50 1 1 1 1 1
10 20 30 40 50
A% £ /1044

E3 Mg IE

Fig.3 The grid independence verification
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Fig.4 The comparison of the experiment date and the simulation
data
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Fig.5 Variations of mass flow rate with Rotation Angle of

collector plate
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Fig.6 Variations of mass flow rate with the width of the bottom of

two plates
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Fig.7 Variations of velocity at a height of 1.5 m along the width of
the solar chimney in different solar radiation intensity
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Fig.8 Variations of velocity at a height of 1.5 m along the width of
the solar chimney in different bottom width of the two

plates
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Fig.9 Variations of velocity at a height of 1.5 m along the width of

the solar chimney in different hot plate rotation angle
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