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Abstract of Thesis: This study investigates numerically and experimentally the internal environmental conditions that prevail in a large

athletic hall which is air-conditioned mechanically. This study is accomplished by the computational fluid dynamics (CFD) using the
engineering program (ANSYS15). The internal space of the hall was built and designed by the (Design Modeler) program. The three
dimensional flow was resolved by the (Fluentl5) program within the (ANSYS15) program , which depend on using finite volume method
(FVM) to solve the partial differential equations (PDE) by converting these differential equations to algebraic equations, so that they can be
easily solved Numerically. The governing equations being solved are continuity, momentum and energy equations. The model equation used
in the turbulent-flow (k-e standard model equation). In addition to the above main equations, the water-vapor and CO, concentration
equations are also considered in this study. The numerical results and experimental measurements are matched together, to show reasonable
differences. The measurements include airflow characteristics at different locations of the internal space as well as the surface temperature of
the internal materials. Various schemes are implemented in the model to investigate the environmental conditions that prevail in the hall
under different ventilation and professional conditions, which relate to the different cooling patterns. The numerical results and the
experimental measurements include the air-flow velocity, temperature, relative humidity and CO, concentration in the door environment of
the hall, when this hall is empty and when it is preoccupied with a sporting event. Different cases are studied. In each case an impact study is
done by calculating the air diffusion performance index (ADPI), and a thermal comfort test, by calculating effective draft temperature
(EDT). The effect of the air distribution and mixing ratios on the tested points are also studied by calculating the space diffusion effectiveness
factor (SDEF).Twelve cases are studied, firstly, an evaluation case aims to test the performance of the program used, and comparing its
numerical results with a previous theoretical study [1], which shows reasonable matching between the results of two studies. Secondly, the
cases studied in this work include a real case,(wrestling hall ) of physical education college of Basrah university, which is studied when it is
empty and reoccupied with a sporting event under different HVAC system conditions.




