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Abstract

The heat transfer characteristics of free surface water jet impinging normally against a flat
uniform heat flux surface were investigated. This deals with the effect of three nozzle configura-
tions (Cone type, Reverse cone type, Vertical circular type) on the local and the average heat
transfer. Heat transfer measurements were made for water jet issuing from a nozzle of which exit
diameter 8mm. The experimental conditions investigated are Reynolds number range of
27000~70000( V,=3~8m/s) . nozzle to-target plate distances H /D =2~10, and radial dis-
tance from the stagnation point »/D=0~7.42. For all jet velocities of /D=2, the local Nusselt
number decreased monotonically with increasing radial distance. However, for /D from 4 to 10,
and for the jet velocity V,=7m/s for Cone type nozzle and V,>6 m/s for the other type nozzles,
the Nusselt number distributions exhibited secondary peaks at »/D=3~3.5. For Reverse cone
type nozzle and Vertical circular nozzle, the maximum stagnation point heat transfer and the
maximum average heat transfer occurs at H/D=4§. But for the Cone type nozzle, the maximum
stagnation and average heat transfer occurs at H/D=10, 4, respectively. From the optimum
nozzle to-targert plate distance, the stagnation and the average heat transfer reveal the following

ranking: Reverse cone type nozzle, Vertical circular type nozzle, Cone type nozzle.
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Table 1 Constants, exponents and correlation coefficients of Egs. (5) and (6)
Nozzle H/D a ¢ m p r
Cone type 2 7.706 1072 0.67 0.9952
4~10 1.018x10°*  1.307 0.022 0.9657
Rcone type 2 6.337x1072 0.702 (.9892
~10 9.445x107° 1.3 0.181 0.9705
Vert type 2 2.306 1072 0.797 0.9906
4~10 1.51x10"* 1.256 0.178 0.9650
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