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Experimental study on heat storage layers of
solar chimney power generation systems

ZUO Lu' ZHENG Yuan' SHA Yu-jun’ LI Zhen-jie'! LIU Wen-ming’
1. College of Energy and Electrical Engineering Hohai University ~Narnjing 210098  China
2. College of Mechanical Engineering Tsinghua University — Beijing 100084  China
3. DHI Water and Environment Shanghai 200032  China

Abstract Three solar chimney power generation systems with heat storage layers of different stone heat storage media
were constructed. The operation performances of the systems under actual weather conditions were tested and the resuts
were compared and analyzed. The test results show that the stone heat storage layer has heat storage capacity. With the
increaesing depth of the storage layer the effects of the environment on the temperature of the heat storage layer is
smaller and smaller. The temperature rise of heat air flow in the system is mainly in the middle and front parts of the heat
collector and its amplitude is different at different time levels. The radiation intensity irradiation time other
environmental factors and heat storage characteristics of heat collectors all have certain influences on the temperature rise
of heat air flow. The heat capacity and conductivity of stone heat storage materials have great influences on the average
temperature and heat capacity of heat storage layer. The daily and nightly variations of the average temperature of heat
collector are relatively small with large heat capacity and it is in favour of adjusting the peak and valley difference of the
solar chimney power generation systems. By adopting the same kind of stone as the heat collector and storage materials

the size and porosity of stone materials should be rationaly chosen. The proper particle size and porosity can enhance the
heat capacity of heat storage layer so as to improve the average temperature of heat storage layer. The heat stored in the

heat storage layer can better heat the air flow under no solar radiation.

Key words solar chimney heat collector heat storage layer heat air flow





