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An Experimental Study on Heat Transfer of Semi- cylindrical
Surface by Impinging Water Jet
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ABSTRACT

Local heat transfer coefficients were measured on semi-cylinders on which a circular water
jet impinged in crossflow. The ratio of the semi-cylinder’s diameter and the nozzle outlet dia-
meter were varied parametrically, as were the Reynolds number and the supplementary water
heights.

The mcasurements showed that the circumferential distribution of the heat transfer co-
efficient peaked at the stagnation point. For a fixed supplementary water height, the peak heat
transfer coefficient was not depend on the curvature of test specimen (d/D). Optimum height of
supplementary water which brought about the augmentation of heat transfer at the stagnation
point was S/D=1.

The Nusselt number decreased as the circumferential distance or angle increased. The cir-
cumferential distribution of dimensionless heat transfer (Nu/Nus) was independent of d/D
(d/D>8.33), but for the d/D<8.33, it was depended on d/D. At a fixed angle of specimen,
dimensionless heat transfer (Nu/Nus) decreased as the ratio d/D increased. The extent of the
decrease between d/D=6.67 and 8.33 was markedly greater than that between d/D=8.33 and 10,
or d/D=10 and 11.67.
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1. Water tank 2. Water pump 3. Valve 4. Orifice

6. Nozde
8. Test specimen 9. Copper bar
12, Slidac 13. Ampere meter 14. Voltmeter

5. Manometer 7. Supplementary water tank
11. Thermometer

15. Test chamber

10. Thermocouple

Fig. 1 Experimental apparatus of impinging water [el system
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Fig.3 Stagnation point Nusselt number vs.
Reynolds number (S/D=10).
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Fig. 6 Stagnation point Nusselt number vs.
Reynolds number ( S/D=23).
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Fig. 5 Stagnation point Nusselt number vs.
Reynolds number (S/D=2).
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Fig. 14 Circumferential distribution of heat
transfer coefficient (S/D=10)
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