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Fig.3 The CCD image of 2# mini-channel
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Table 1 Dimensions of mini-channel heat sink

o, Channel Length  Height C;?;I}llel Fin width  Height/width  Disturbed  Disturbed
number L/mm  H/mm Wi /mm rate « position determine d
We/mm
14 28 20 2 0.2458 0.348 7 8.14 behind 0.8
2# 33 20 3 0.244 4 0.3512 12.3 behind 0.8
3# 33 60 3 0.3348 0.2792 8.96 behind 0.8
4# 32 20 4 0.3125 0.2898 12.8 behind 0.8
5# 28 20 2 0.2458 0.3487 8.14 front 0.8
64 33 20 3 0.2444 0.3512 12.3 front 0.8
TH# 33 60 3 0.3348 0.2792 8.96 front 0.8
8# 32 20 4 0.3125 0.2898 12.8 front 0.8
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Table 2 Measurement uncertainties

Maximum Maximum
Parameters Parameters
errors/% errors/%
length 0.5 pressure drop 0.5
areas 2.25 flux 2.5
d .
flow rate 2.6 ynamic 2.35
viscosity
eq.uivalent 9.3 fr?ction m
diameter resistance
Re 4.25 f X Re 6.1
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Fig.4 The pressure drop vs. Re with a circular cylinder

behind channels
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Fig.5 Empirical formula for radiator with a circular cylinder

behind channels
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Fig.6 The pressure drop vs. Re with a circular cylinder

before channels
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(FAtthdh: fTi%M)

EXPERIMENTAL STUDY ON THE FRICTIONAL PRESSURE DROP OF
WATER FLOW IN MINI-CHANNELS WITH CIRCULAR CYLINDER
DISTURBED FLOW

Liu Dong Liu Minghou') Wang Yaqing Xu Kan

(Department of Thermal Science and Energy Engineering, University of Science and Technology of China, HeFei 230027, China)

Abstract Using water as working fluid, the pressure drops for mini-channel radiator with different height /width
ratios involved with circular disturbed flow before or behind the mini-channels were experimentally studied. It
is found that the pressure drop increases linearly with the Reynolds Number. A general empirical formula was
proposed to consider pressure drop as function of Reynolds Number, hydrodynamic diameter and height /width
ratio. The formula can predict flow friction of the similar system well. For line-wear mini-channels, the flow
friction coefficient is inversely proportional to Reynolds number, and the value is larger than that of circle
tube. The experimental results indicate that the surface roughness is the main impact factor for pressure drop.
However, the circular cylinder disturbed flow has little influence on it. It is found that the circular cylinder

disturbed flow which set in the front of mini-channel can enlarge the heat dissipation.

Key words mini-channel, pressure drop, flow friction
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