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Abstract

In this study, the combination of ground heat exchanger to air cooling system (air underground channels) and cylindrical roof is studied. In
the proposed system, the ground-to-air heat exchanger as passive cooling system and cylindrical roof as the natural ventilation, to fulfill
thermal comfort conditions required cooling load of the building in the city of Semnan are used. At first outdoor air velocity passing over the
roof is increased and reducing pressure leads to indoor air is discharged where as partial vacuum in the chamber, cool air in underground
channels into the building and cause cooling the room. Air flow simulation in ground-to-air heat exchanger, cylindrical roof and the room was
solved by Fluent software for three-dimensional, to do this, the building and the heat exchanger by a channel with dimension of 40 x 40
mx120 as the computational space is modeled. The data obtained is used for calculating outlet temperature of heat exchanger surface-to-air
with MATLAB computer code and finally room temperature is extracted. The results show that the proposed system's ability to maintain
thermal comfort with 2 tube Lr = 7.14, dr = 0.082 for the environment has studied in Semnan. Also considering the results, the opening for
the roof span is Ar = 0.082. In this study, different parameter affecting average room temperature, such as wind speed, ceil opening
diameter, diameter, length and number of surface-to-air heat exchanger tubes were investigated.
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