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Abstract

Impinging jet cooling is an outstanding heat dissipation method, which has been widely applied in
the areas of electronics, aerospace, military and defense, automobile and medical industries. Us-
ing water as the working fluid, the flow and heat transfer performance of two-dimensional lami-
nar jet impinging on rectangular, triangular and circular convex heat sources are numerically stu-
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died, and systematically evaluated with the impact distance (h/W) in the range of 1~10 and Rey-
nolds number in the range of 50~250. The results show that the volume entrainment increases
with the increase of Reynolds number and impact distance, without much affected by the convex
shape. Near the stagnation point, the local heat exchange efficiency of triangular heat source is the
best one. When the h/W = 1 and Re = 50, its maximum heat exchange coefficient is 1.84 times that
of rectangle and 1.77 times that of circular arc, respectively. From the thermal resistance and
pump power perspectives, the rectangular heat source with h/W = 1 shows the best performance.
This study enriches the heat transfer theory of jet cooling, providing design guidelines for the
cooling technology towards high heat flux.
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Figure 1. The model of protruded heat sources with different shape
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Figure 2. Flow function contours of the protruded heat sources with Re = 50 and impact distance /W = 1
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Figure 3. Variation law of entrainment mass flow rate
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Figure 4. Velocity contours when Re = 50 with impact distance /W = 1
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Figure 5. Temperature contours when Re = 50 and impact distance A/ = 1
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Figure 6. Heat transfer coefficient along the impact surface with
h/W=1 and Re =50
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