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Mono-phase Cooling Comparison

Rectangular cooling channel : 9.5mm wide x 200mm long

Heat load area : 9.5mm wide x 100mm long

Heat load : 0.5 W/cm^2 each side

Estimated coolant temperature drop : 1 degree C


Glycol-water 
Glycol-water
C6F14
C6F14

Channel depth, mm
2
0.5
2
0.5

Hydraulic dia, mm
3.3
0.95
3.3
0.9

Volume flow, L/min
0.15 
0.15 
0.32 
0.32 

Flow Velocity, m/s
0.13
0.53 
0.28 
1.13 

Re #
74
85
1466
1685

Film coef, h, W/m2*C
716 
2048 
183 
455 







Pressure drop, psi
0.02 
1.47 
0.01 
0.46 

Temp, coolant/wall, C
7.0 
2.4 
27.0 
11.0 

Estimated coolant temperature drop : 0.5 degree C


Glycol-water 
Glycol-water
C6F14
C6F14

Channel depth, mm
2
0.5
2
0.5

Hydraulic dia, mm
3.3
0.95
3.3
0.95

Volume flow, L/min
0.30 
0.30 
0.65
0.65 

Flow Velocity, m/s
0.26 
1.06 
0.57
2.27 

Re #
148
170
2931
3370

Film coef, h, W/m2*C
742 
2226 
221
449/2324







Pressure drop, psi
0.04 
2.37 
0.02/0.02
0.9/1.5

Temp, coolant/wall, C
6.7 
2.2 
22.6/8.9 
11.1/2.2 

0.01Psi = 0.28” water column.

1 v 2 and 3 v 4 (same coolant, different channel depth)

Same flow due to same heat load because of same heat load area

Re# about the same due to net product of dia and flow speed

1 v 3 and 2 v 4 (same geometry, different coolant)

Flow double because Cp 0.3 with density 1.7 (0.3*1.7 = 0.5)

Higher Re# mainly because of less viscosity
1 C v 0.5 C

Flow, velocity, Re#, and pressure drop double  because of heat removal rate double
