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Physical Model (In-Line PFHS)
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Literature Review (PFHS)

Experimental: Ortega group (SPFHS)

Rizzi group (CPFHS, SPFHS)

Jonsson group (CPFHS, SPFHS)

Numerical:      Jonsson and Moshfegh (CPFHS)

No theoretical study exists which investigates the 
effects of side and top bypass on the overall 
performance of PFHS
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Objectives

Investigate effects of side and top bypass on  Investigate effects of side and top bypass on  
overall performance of PFHS foroverall performance of PFHS for :

In-line and

Staggered arrangements

Compare thermal and hydraulic performances for 
both arrangements
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Front View (In-Line PFHS)
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Top View (In-Line PFHS)
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Side View (In-Line PFHS)
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Mass and Force Balance
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Pressure Drops
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Friction Factors

Khan (2004):

9th AIAA/ASME Joint Thermophysics and Heat Transfer Conference



Average Velocities in Different Regions 
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Thermal Resistance Network
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Heat Transfer Coefficients

Khan (2004):
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Assumed Parameter Values
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Velocities in Top Bypass and Heat Sink Regions
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Umax (Top Bypass Only)
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Umax (With Side and Top Bypass)
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∆Phs (Top Bypass Only)
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∆Phs (With Side and Top Bypass)
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Rth (With Top Bypass Only)
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Rth (With Side and Top Bypass)
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Rth and ∆Phs (Top Bypass Only)
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Conclusions

Rth increases whereas ∆P decreases with the 
increase in side and top clearance ratios.

Comparisons show that In-line arrangement has 
higher Rth but lower ∆P than staggered one.
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