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Experimental Study on Flow Distribution Characteristics of
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Abstract: This study aims to improve heat transfer performance and operating stability in a two
phase cooling system while exploring the characteristics of flow maldistribution in parallel chan-
nels. An experimental setup with two parallel channels using water as the working fluid is estab-
lished to examine the impact of flow maldistribution on system performance. The main factors
considered include inlet water temperature, heating flux density, and mass flow rate, and the
obtained experimental data are compared with the theoretical calculation results. The results
demonstrate that flow maldistribution in parallel channels leads to uneven flow distribution and
significant temperature deviations. Specifically, the channel with the less flow experiences boiling
first, while the unboiling channel exhibits a considerable reduction in outlet temperature. Addi-
tionally, certain factors contribute to the occurrence of flow maldistribution. Increasing the inlet
temperature, increasing the heat flux density and reducing the inlet flow rate could lead to flow
maldistribution, meantime, the inlet temperature, heat flux density and inlet flow rate corresponding to

the occurrence and disappearance of flow maldistribution changed by 24.8°C, 175.6 W/m, and 19. 8%,
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respectively, and there are lags among them; the external disturbance might accelerate the

appearance of flow maldistribution, the corresponding difference of inlet temperature is about

3.2%C in experiment; the header structure affects the position of the firstly boiling channel, and

the channel with less flow rate in the single-phase state tends to preferentially boil. These

research findings provide valuable insights for improving flow distribution uniformity in parallel

channels.

Keywords: parallel channels; flow distribution; two phase; flow and heat transfer
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Fig. 1 Schematic diagram of two experimental device
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Fig. 2 The effect of inlet temperature change on channel

temperature
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Fig. 3 Pressure fluctuations due to flow distribution
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Fig. 6 The effect of external disturbance on flow distribution
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