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Abstract: In order to study the orientation effects and the comprehensive heat dissipation perform-
ance of the high power radiator heat sink with the phase-change heat transfer in capillary micro-
grooves heat sinks, the experiment studies the variation of height, power and whether using the
phase-change heat transfer in capillary microgrooves heat sinks on excess temperature and the mean
convection heat transfer coefficient with the installation angles. And the correlations between the Ra
and Nu are obtained. The results show that when the installation angle is less than 90 degrees, the
excess temperature of heat source for microgrooves heat sinks is much lower than that of the section
heat sink. When the installation angle is 30 degrees, the height is 90 mm, the input power is 80,
100, 120, 200 W, the heat source excess temperature 11.6, 13.3, 18.9, 26.7 K are reduced re-
spectively, and the greater the input power, the greater the reduction. When the installation angle is
greater than 90 degrees, the excess temperature of the microgrooves heat sinks is slightly higher than
that of the section heat sink, and the reason is that the vacuum environment inside the microgrooves
heat sinks affects the temperature uniformity, the higher the input power, the more obvious the ori-

entation effects. The lower the height is, the greater the mean convection heat transfer coefficient is.
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When the installation angle is 0°, the input power is 80, 100, 120 W, compared with height 60 mm

and height 90 mm, the mean convection heat transfer coefficient increased by 27.5% , 23.8% and

24.2% . Therefore, the orientation effects of the radiator should be considered when designing the

radiator for LED lamps.
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Fig. 1  Definition of the installation angle 6
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Fig.5 Microgrooves and section heat sink, the variation of
heat source AT with 6 under different H conditions
when @ =100 W.
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