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Abstract

The paper presents the flow pattern and heat transfer enhancement of the multiple swirling
impinging jets on a flat surface received by using Thermo Chromic Liquid Crystal (TLC) sheet. The set
of jet nozzles consisted of 9 tube nozzles (3 x 3 arrangement), each tube had an inside diameter (D) of
16 mm and a length of 200 mm. To induce swirl flow, each tube was twisted to form a screw with a
depth ratio (r/D) of 0.125. Experiments were performed at constant a jet-to-jet (5/D) of 4, jet-to-plate
ratios (L/D) of 2, 4, 6 and 8 and Reynolds number of 10,000. A round tube nozzles were also tested
for an assessment. The results show that the twisted tube nozzles (multiple swirling impinging jets)
give higher heat transfer (Nusselt numbers) than the smooth tube nozzles (multiple conventional
impinging jets). In addition, the jets issuing at the jet-to-plate (L/D) of 2 show the highest heat transfer
(Nu) as compared to those issuing at L/D = 4, 6 and 8.
Keywords: Multiple impinging jets, Heat transfer, Flow pattern
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