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Abstract Of Thesis:

This study presents Steady state, three-dimensional analysis of two major parameters, namely, air flow pattern and particle deposition in
a clean room. Air flow and particle deposition has been numerically modeled by the computational fluid dynamics (CFD) using the
engineering program (CFX-15), where the clean room was built and designed by the (Design Modeler) program. The governing
equations being solved are, continuity, momentum and energy equations for multiphase flow models 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 standard model equation (k-&) for the turbulent flow is used in this study. In
addition to the above main equations, for multiphase flow model the discrete particle phase model (DPM) equations, with Lagrangian
tracking approach for particle deposition are also considered in this study the numerical results are matched together, which show
reasonable differences with Lagrangian tracking approach for particle deposition. It is considered that particle movement is in turbulent
indoor airflows inside the clean room (surgical operation room) in al-Najaf hospital in Iraq with dimensions of (7m x 3m x6.3m) which
is air-conditioned mechanically, to obtain appropriate environmental conditions within the room, and to account for the process of
particle deposition at solid boundaries. These particles were originated with the supply air. This program was validated against the
results of a similar model which showed a reasonable matching. The results of this study indicate that, when applying an (ACH=25-30),
is the best choice for the clean room.

The room will be in the comfort zone and particle deposition is decreased. Some improvements in the surgical operation room are
suggested, in order to investigate the best environmental conditions in the studied room so that professional conditions are existed.
1. Replacing the single rectangular ceiling supply air diffuser by 8- circular ceiling diffusers.
2. Replacing the 4- return air wall grills by 8- return air wall grills.
3. Replacing the vertical suspended surgical lights by 45°- inclined surgical lights.

The above three cases are studied in details, and the results were compared with the actual case of the surgical operation room.




