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Abstract:

The current study is conducted to analyze two dimensional incompressible natural convection heat
transfer in tilted enclosure of aspect ratio of (A=1) with and without concentrated square
obstruction. The cavity horizontal bottom wall is maintained at a hot uniform temperature at (350
K) higher than the top wall at (300 K) while the vertical walls were insulated and the cavity
inclination varied with the angles of (0°, 15° , 30° 45° 60° 75° 90°) with horizontal. The
governing equations were write in stream-vorticity formulation, then changed from the differential
form to the algebraic form by using finite difference method and then solved by Crank-Nicolson
method, also body fitted coordinate system was used to change the equation from the Cartesian
coordinates to the general coordinates. The validity of the numerical results used is ascertained by
comparing with previously published results. The central obstruction enclosure and the angle of
inclination effect on the flow structure and heat transfer characteristics are investigated in detail
while the Prandtl number is considered equal to (Pr = 0.781 ) and Rayleigh number (3.5%x105 < Ra
< 104x5). The results showed that the average Nusselt number increases with an increase in both
angle of inclination and Rayleigh number. Maximum heat transfer occurs when cavity at the angle
900 where the maximum gradient of the sliding the natural convection whirlpools. Finally, the Nu
is increased by (8.2%) at angle of (0°, 15°, 30°) and with present of (25%) at angle of (30° to 90°)..

Key Word: Water treatment plant, Al-kut, Weighted Arithmetic, Turbidity
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