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Objective:
The objective of this case study is to compare the accuracy of Qfin with standard CFD simulations for a
typical high performance heat sink. For this application the heat sink is fully ducted.

Heat Sink Dimensions:

* Copper base 4.5mm thick, 64mm wide and 88.9mm long

* 45 evenly-spaced Copper fins 0.45mm thick and 75mm long with a front and rear offsets
* Height of the fins 21.7mm

Figure 1 — Geometry of the heat sink

Description of the application:

* Ambient temperature of 42°C.

* Package 31mmx31mm dissipating 89W

* Using thermal grease for the interface material with an effective resistance of 0.1 C/W

Thermal Results
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Figure 2 (a) Figure 2 (b)

Results: The temperature distribution for the heat sink obtained with Qfin 3.1 and CFD is shown in
figures 2 (a) and 2 (b). When comparing the thermal resistance predicted for the heat sinks using Qfin
3.1 and CFD as shown in figure 3, the difference in thermal resistance for velocities above 300Ifm are
negligible. At very low velocities the temperatures predicted with Qfin is approximately 5% higher that
what the CFD simulations predicted.
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Figure 3 : Comparison of the thermal resistance predicted

Results for Pressure Drop

The pressure drop calculated for this assembly are visually shown in figures 4 (a) and 4 (b) with the
detail values presented in figure 5.
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Figure 4 (a) Figure 4 (b)
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Figure 5 : Pressure drop across the heat sink

From the results, it can be concluded that the pressure drop across a heat sink channel with a very high
aspect ratio is under predicted in Qfin 3.1 with approximately 15%o, in contrast to standard extruded heat
sinks where Qfin 3.1 proved to produce pressure drop values very close to that of CFD simulations.

Air temperatures through the heat sink

The temperature of the air flowing through the heat sink is presented in figures 6 (a) and 6 (b). From
these results it can be concluded that the air temperature predicted by Qfin 3.1 and CFD compares very
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Figure 6 (@) Figure 6 (b)
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