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• Thesis Abstract:The steady forced convection between two stationary parallel circular disks in a 
i
radial sink flow cooling system is numerically investigated. The inward flow between two circular 

disks resembles flows that occur in many engineering applications such as solar chimney power 

plant collector, exit of a geothermal reservoir and disk type heat exchangers. In recent years, the 

higher cost of energy and material directed investigators in developing more efficient and compact 

heat exchangers, and more effort aimed at development of the heat transfer and effectiveness of 

heat exchangers. For these applications, techniques for enhancing heat transfer rate are required. A 

literature review shows that many investigators studied the fluid dynamics for flow between 

stationary and/or rotating disks but less heat transfer studies with stationary disks were 

conducted.This investigation is devoted to study the effect of swirling flow and /or grooved surface 
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on the heat transfer and the thermo-hydraulic parameter of the flow between two circular disks. 

Moreover, it is suggested to study the effectiveness-NTU analyses in a circular disks heat exchanger 

with radial and swirling sink flow for a wide range of Reynolds number, as an application on the 

study of the swirling inflow between two circular disks. Turbulent steady and incompressible radial 

flow is numerically studied using the commercial code (FLUENT 6.3). The valida3on study 

demonstrates the good predictions of the numerical model used. A wide range of inlet Reynolds 

number (Re), 100 ≤ Re ≤ 105, inlet swirl ra3o (S), 0 ≤ S ≤ 20 and the gap spacing ra3o (G), 0.01 ≤ G ≤ 

0.1 is considered in the study. The rectangular grooves are characterized by ribs with three 

dimensionless lengths; height (t/δ), 0.1 ≤ t/δ ≤ 0.35, the interval spacing between ribs (i /Ro), 0.025 ≤ 

i /Ro ≤ 0.1, and the width of rib (w/Ro), 0.025 ≤ w/Ro ≤ 0.1. For the circular disks heat exchanger 

study, the variation of the thermal effectiveness and the number of transfer units (NTU) are 

presented with hot water Reynolds numbers (Reh), 50 ≤ Reh ≤ 104, for different cold water flow 

rates with a wide range of the capacity ratio (Cr), 0.1 ≤ Cr ≤ 1.0. The study considered the pure 

radial sink (low (S=0.0) and the strong swirling sink (low (S=20), for the two designs of the (low 

arrangements of the circular disk heat exchanger (distributed and undistributed). The numerical 

results are reported as stream lines, pumping friction factor ratio, local Nusselt number, average 

Nusselt number and thermo-hydraulic performance factor. While for the circular disks heat 

exchanger study the results are reported for temperature contours and the effectiveness – NTU 

results.  Moreover,  correlations for the effectiveness – NTU relation are resolved.In addition, it is 

studied the outflow (source flow) with the ribs on the lower disk. Results have clearly shown that 

the ribs on lower disk can significantly increase heat transfer capabilities of radial source flow 

cooling systems.Finally, recommendations and some of studying points that we hope to be studied 

in the future are listed.  
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� Thesis Abstract:A numerical investigation has been carried out for laminar mixed 

convection inside a partially opened square enclosure with discrete heat sources 

embedded on vertical boards which situated on the bottom wall of the enclosure. It was 

indicated the importance of heat and mass transfer in different engineering and 

industrial applications and the aim of this study was illustrated. A mathematical model 

for the heat transfer problem within a square enclosure was presented and the method 

of calculating the pressure inside the cavity was illustrated. The governing equations are 

transformed into the dimensionless form to be in the general form and schematic 
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diagrams are plotted to clarify the boundary conditions. The numerical method used in 

solving the model which is Patankar and Spalding based on finite volume technique. The 

solution of the mathematical model is presented by assuming the heat transfer fluid is 

air by keeping Prandtl number is fixed at 0.7 and the thermal Grashof number was taken 

10
4
. The numerical results of the streamline, isothermals contours are obtained for a 

wide range of Richardson number (Ri), 0.01 ≤ Ri ≤ 100, dimensionless spacing between 

boards (S), 0.1 ≤ S ≤ 0.4 and the dimensionless boards' height (Hb), 0.25 ≤  Hb ≤ 0.75, for 

different arrangements of outlet port positions and boards' positions. The predicted 

results for average Nusselt number were correlated in terms of boards' height, spacing 

between boards and Richardson number for different arrangements of outlet port 

positions and boards' positions. In the enda summary of the results and 

recommendations were presented and some of studying points were illustrated to be 

studied in the future. 
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OTHER SKILLS 

� I do like hard work and keen on learning as much as possible in the 

shortest time. My cooperative behavior will be a solid asset in this 

respect. 

� Capable of working in groups as well as alone and under stress. 
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� References available on request 

                                                           
 


