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Abstract TE 1356878

This thesis was aimed to conduct field testing of performance of solar chimney with air conditioned
building in order to help developing a method for calculating OTTV of building compopents where
solar chimney are integrated. The study was limited to a west-facing wall of the school single room
house of 25 m® volume approximately. The wall was divided into two sections: The first was a
common masonry wall whereas the other was designed to act as a solar chimney. Different
materials were considered and external and internal solar chimneys as wall. Testing was performed
during different days with and without air conditioning. The air gap of solar chimneys was fixed at
14 cm. When the air condition was in use, experimental observations confirmed that solar chimney
wall decreased heat gain by about 25%. The maximum decrease was observed when the solar
chimney was operated on external ventilation mode. The calculated overall heat transfer value of the
solar chimney wall is much smaller, varied between 1-1.5 W/m’K compared 1.5-2.5 W/m’K of the
common masonry wall. The corresponding equivalent temperature difference of the solar chimney
wall is bigger due to the high thermal resistance varying between 3 to 13 °C compared to 2-10 °C for
common wall. When the air conditioner was turned off, data recorded continued to confirm the

thermal performance of the chimney.

Based on the data reported here, a long term testing comparison will be scheduled to cover various
time periods and includes all walls orientation so that a general method for calculating OTTV of

solar chimney walls could be developed.





