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Abstract: In view of the requirement for high-efficiency cooling system, a microchannel cooling
system with phase change of perfluorohexanes was proposed to replace the traditional water-
cooling system, and the flow boiling characteristics in the microchannels with circular, square,
triangular and trapezoidal cross sections were numerically studied. The mass flow rate ranges
from 0. 000 1 to 0. 002 kg/s and the heat flux ranges from 50 to 500 kW/m?. Numerical analysis
results showed that the microchannels whose cross section includes acute angles would limit the
growth of bubbles, thus accelerate the coalescence and breaking of bubbles. The local heat
transfer coefficient gradually increases along the flow direction, and for the same equivalent
diameter, the triangular channel has the largest local heat transfer coefficient value; the circle
channel has the second value; and the trapezoid channel has the smallest value. As the heat flux
and mass flow rate increase, the average heat transfer coefficients increase for four channels.

When the mass flow rate increases by 19 times, the average heat transfer coefficient increases by
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0.11-0. 32 times, and the pressure drop increases by 5.62-8.98 times. When the heat flux

increases by 9 times, the average heat transfer coefficient increases by 0. 16-0. 20 times, and the

pressure drop increases by 1. 08-1. 53 times. The triangular channel has the highest performance

factor and better comprehensive heat transfer performance. The study results in this paper could

provide a theoretical guidance for design of the phase change cooling system of converter valves.

Keywords: converter valve; flow boiling; cross section shape; microchannel
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