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A Numerical Analysis for the Heat Transfer Prediction of inverter system
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Abstract

In the study, a numerical analysis is conducted to investigate the heat transfer characteristics of an inverter system inside
a panel for three locations (bottom, middle and top). A conjugate heat transfer is simulated using a CFD (computational
fluid dynamics) code since the heat transfer through the surrounding panel walls is important. It is shown that the heat
flux through the left wall, which is important for the safety of the electronic equipment, is the biggest when the inverter
is located at bottom. On the other hand, the heat flux through the left wall is negligible when the inverter at middle or
top. It is also found that the heat flux to the surrounding walls is the lowest when the inverter is at middle.
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Fig. 1. Schematic of the inverter system (a) computational domains (b) boundary conditions.
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Fig. 2. Non-uniform mesh for the computational.
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Fig. 3. Velocity profiles for three grid resolutions.
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Fig. 4. Streamlines and temperature contours inside the
inverter panel (Casel).
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Fig. 5. Streamlines and temperature contours inside the

inverter panel (Case2).
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L Table. 1. Heat fluxes through the three walls and fan
if% T 100mm | 700mm | 1400mm
ors Left Wall 23.9W 0.9W 0.7W
- - Top Wall 24.4W 3.7W 9.1W
b Right Wall 19.4W 63.1W 9.3W
m Ai;teF?If_egiti‘t’re 49.89°C | 48.78°C | 50.75°C
Fan-Exit 3710W 3942W 3701W
(a) Streamlines contours
Table 2. Mass flow rate through the fan
100mm 700mm 1400mm
Mass flow rate | 0.123kg/s | 0.137kg/s | 0.120kg/s
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(b) Temperature contours

Fig. 6. Streamlines and temperature contours inside the
inverter panel (Case3).
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Fig. 7. (a) Temperature distribution along the left wall (b) Heat flux profiles fir the three cases along the left wall.
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