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Effect of Cylinder Disturbed Flow on Heat Transfer
Performance of Mini-Channel Radiators

Liu Dong Liu Minghou Wang Yaqing
(Department of Thermal Science and Energy Engineering, University of Science and Technology of China ,
Hefei, Anhui 230027, China)

Abstract With water as working fluid, the heat transfer performance of different height/width ratio mini-channel
radiators with circular cylinder disturbed flow in front of the mini-channels was experimentally studied. It is found
that the 4 mm in height mini-channel radiators with circular cylinder disturbed flow can achieve heat dissipation of
3.2X10° W/m* when surface temperature is 81.7 ‘C and flow rate is 58.2 L/h. The influence of circular cylinder
disturbed flow on heat dispersion is unnoticeable when the flow rate is low. However. as the flow rate increasing., it
is becoming distinct. The channel with circular cylinder disturbed flow has the best height when the flow rate is
fixed, and the effect of circular cylinder disturbed flow is related to flow rate for the same channels. A general
empirical formula is proposed to evaluate cooling performance of the radiators with consideration of Nusselt number as
a faction of thermal entrance region length, disturbed flow diameter/ length ratio and height/width ratio. This
empirical formula can express the heat transfer of similar radiators well.
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Fig. 2 Sketch map of mini-channel radiator
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Table 1 Dimensions of mini-channel heat sink(unit: mm)

Channel Length Height Channel Fin width  Height/width Disturbed Disturbed
NO. number L H width W. W, rate position diameter d
1* 28 20 2 0. 2458 0. 3487 8.14 front 0.8
27 33 20 3 0. 2444 0.3512 12.3 front 0.8
3* 32 20 4 0. 3125 0. 2898 12.8 front 0.8
4% 28 20 2 0. 2458 0. 3487 8.14 — —
5% 33 20 3 0. 2444 0. 3512 12.3 — —
6% 32 20 4 0. 3125 0. 2898 12.8 — —

note:distance between disturbed flow and channel inlet is 3 mm , lay in the middle of the channel height.
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Table 2 Experimental uncertainties

oy —

o _ Uncertainty / ||, _ Uncertainty /
Parameters o Parameters %
Fluid 2 Flow rate 4
temperature
Length 2.5 Heat flux 6
Surface 6.8 Thermal 8.6
temperature resistance
Hea't 19 FloW 5 3
quantity velocity
Re 7.3 Nu 11.1
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