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ObjectiveObjective

• Microchannel cooler analysis

• Using computational fluid dynamics

• Improve performanceImprove performance 
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System ConfigurationSystem Configuration

MicrochannelMicrochannel 
Cooler 

SchematicSchematic
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SimulationsSimulations

• FLUENT 6 CFD Software

• 3-D

• Steady-stateSteady state
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SimulationsSimulations

• Water flowWater flow
– 200 ml/min

T = 24 °C & P = 36 PSI– TIN = 24 C   &   PIN = 36 PSI

• Heat inputHeat input
– Constant & uniform heat flux

670 W/cm2– 670 W/cm2

• Coupled heat transfer: fluid-solid
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System ModificationsSystem Modifications
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SymmetrySymmetry
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Cross section temperature profilesCross section temperature profiles
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Results SummaryResults Summary
Channel 
D i

Existing 
System Zig-

Symmetric 
Zi Z

Symmetric 
Zig-Zag 

Wide 
S i h

Narrow 
S i hDesigns System Zig

Zag
Zig-Zag Zig Zag 

Reversed
Straight Straight

Maximum 
Solid 

Temperature 71.2 68.2 69.0 69.6 68.5Temperature 
at Heat Input 

(*C)

71.2 68.2 69.0 69.6 68.5

Average 
Temperature 66 9 64 2 64 4 65 8 64 6Temperature 
at Heat Input 

(*C)

66.9 64.2 64.4 65.8 64.6

Thermal 
Resistance 0.070 0.066 0.067 0.068 0.066
(*C-m2/W)

0.070 0.066 0.067 0.068 0.066

System 
Pressure 

Drop (psi)
14.6 14.3 14.6 4.5 5.5
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Results SummaryResults Summary
Channel Existing 

System    
Symmetric Symmetric 

Zig-Zag Wide Straight
Narrow 

Designs System    
Zig-Zag

Zig-Zag Zig Zag 
Reversed

Wide Straight Straight

Maximum 
Solid 

Temperature 71 2 -4 21% -3 09% -2 25% -3 79%Temperature 
at Heat Input 

(*C)

71.2 4.21% 3.09% 2.25% 3.79%

Average 
Temperature 66 9 4 04% 3 74% 1 64% 3 44%Temperature 
at Heat Input 

(*C)

66.9 -4.04% -3.74% -1.64% -3.44%

Thermal 
Resistance 0.070 -5.71% -4.29% -2.86% -5.71%
(*C-m2/W)

0.070 5.71% 4.29% 2.86% 5.71%

System 
Pressure 

Drop (psi)
14.6 -2.05% 0.00% -69.18% -62.33%
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Conclusion & RecommendationsConclusion & Recommendations

• Focus on channel designs forFocus on channel designs for 
improvement

• Designs should be symmetrical

• Performance improvements/balancingp g
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