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Experimental study of flow and heat transfer characteristics.in
silicon2based corrugated microchannels

TANG Hu2min, WU HuRying, WU Xin2yu

(School of Mechanical and Power Engineering,
Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Silicom2based corrugated microchannels used for heat transfer enhancement
were fabricated by micra2electr @mechanicalsystem technology for the first time. The flow
and heat transfer characteristics of-the deionized water through these corrugated microchan2
nels were studied experimentally, and comparisens were performed between corrugated mi2
crochannels and'straight microchannels with the same aspect ratio ( heigh2to2width ratio)
and hydraulic diameter., Experimental results show that, both flow friction and Nusselt
number in corrugated microchannels increase considerably than those in straight microchan2
nels, and this mncrease becomes more obvious with the increasing Reynolds number. Under
the same pumping power, using corrugated microchannels instead of straight microchannels
causes the reduction of thermal resistance. The heat transfer enhancement mechanism of cor2
rugated microchannels was also discussed.

Key words: corrugated; silicon2based microchannel; convective heat transfer;

enhanced heat transfer; flow friction
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1 Gas valve; 2 Liquid tank; 3 Liquid valve; 4 Thermostat; 5 Filter;
6 Pressure transducer; 7 Testsection; 8 Liquid collection tank;
9 Electronic balance; 10 Data acquisition system
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 \ Structures and geometrical parameters of silicon microchannels used
bk GRS plib e W/Lm H/Em L/mm L/ mm Dy/Lm plib R a= H/W
# 1 P HETE 400 100 60 60 160 10 0.25
#2 B 400 100 60 64.08 160 10 0.25
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Table 2 Measurement errors
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