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ABSTRACT 

A 3D numerical model is developed for solar updraft tower to identify the effect of thermal 

energy storage system. Flow parameters such as temperature, velocity, pressure, and density are 

estimated, analyzed and compared for 2 different models, model - 1 (without thermal energy 

storage) and model -2 (with thermal storage). The collector diameter of 3.5 m, chimney height of 

6 m, chimney diameter of 0.6 m, inlet gap of 0.15 m, slope of the collector 30° are the 

dimensions considered for model - 1. Model – 2 consists of the same dimensions of model – 1 

with additional thermal energy storage system. Sand-rock mixture is considered as energy 

storage material and it has the thickness of 0.15 m and diameter of 3.5 m. Numerical simulations 

are performed under steady state condition for both the models at various times (10.00 am, noon, 

1.00 pm, 2.00 pm and 4.00 pm) in a day and for model – 2 up to 8.00 pm. Results are compared 

with experimental and theoretical data from literature and found that the results are matching. 

Performance parameters such as power output, collector efficiency and overall efficiency of 

system were estimated and it was found that the values of model – 2 are lower because of heat 

stored by thermal storage device. Maximum power output for both models (79.92 W for model – 

1 and 63.8 W for model – 2) was obtained at 1.00 pm. The addition of thermal storage system 

enhanced the plant operation time till 8.00 pm. 
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