微結構三維流場與熱傳現象 
 
The Direct Simulation Monte Carlo (DSMC) method is employed to analyze the heat transfer and the fluid dynamics characteristics of a 3-D microstructure. The microchannel flows are simulated with Knudsen numbers ranging between 0.08 and 1.8 and with three different temperatures 273k, 323k and 373k of microstructure. The calculated flow properties in the 3-D case are compared with those in the 2-D case. It shows that the two extra side walls in the 3-D case have significant effects on the heat transfer. The wall heat transfer decreases with an increase in Knudsen number. The 3-D microchannel flows is also simulated with the cross aspect ratio in the range of 1 ,3 and 5. It shows that when the aspect ratio < 3, the two extra side walls in the 3-D case have significant effects on the heat transfer. When the aspect ratio increases, the flow pattern and heat transfer characteristics tend to approach that of 2-D results. The 2-D simplification is found to be reasonable only when the cross aspect ratio is larger than 5.
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