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Investigation on heat transfer of micro-jet-array impinging
on pimr fin/surface

XIA Guodong, JHA Zhen, CHEN-Yong chang

(Key Laboratory of nhanced-Heat T ransfer and Energy Conservation,
M inistry of Education, College of Environmental and Energy Engineering,

Beijing University of Technology;. Beijing 100022, China)

Abstract: An investigation on heat transfer of a micro jet array impinging smooth and
pin fin surfaces was conducted. The experimental results indicate that: (1)the dimensionless
nozzle to-target spacing(H /d) has notable effects on heat transfer coefficient of both free
surface and submerged jet impingement, and heat transfer may be enhanced with increasing
Reynolds number or decreasing dimensionless jet- to-jet spacing(S/d). (2)the enhancement
factor (8 is not influenced by H/d for free surface jet, but it is sensitive to variation of H/
d for submerged jet. For both freesurface and submerged jet impingement, €increases with
increasing Re. ( 3) T he convection resistance decreases, at first rapidly and then slowly, with

increasing liquid flow rate.
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Fig. 1 Schematic diagram of-experimental system
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Fig.2 Schematic diagram of wall temperature distribution
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Fig.3 Nusselt number versus Reynolds number for

different H/d ( Submerged jet flow)
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Fig.4 Nusselt number versus Reynolds number for
different H/ d (Free surface jet flow)
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Fig. 5 Effect of jet to target spacing on heat transfer

coefficient for free surface and submerged jets
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Fig.6 Comparison of bare and enhanced surface heat

transfer coefficient for submerged jet array
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Fig.7 Variation of enhancement-factors with liquid flow

rate for submerged jet Jarray
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Fig. 8 Variation of enhancement factors with

H/d for submerged jet array
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Fig.9 Comparison of bare and enhanced surface heat

transfer coefficient for free surface jet array
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Fig. 10

Variation of enhancement factors with liquid

flow, ratefor free surface jet array
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Fig.12 Variation of-Convection resistance with flow rate
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