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Impingement heat transfer within 1 row of circular water jets:
Part 2-Effects of nozzle to heated surface distance

59
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ABSTRACT

In a previous paper, we have examined the effects of nozzle configuration and jet to jet
spacing on the heat transfer of 1 row of circular water jets. In this paper, experiments have
been conducted to obtain the effects of nozzle to target plate distances on the heat transfer of
1 row of 3 jets and 1 row of 5 jets. The nozzle configurations are Cone type, Reverse cone
type and Vertical circular type. Nozzle to target plate distance H was varied from 16 mm(H/D
=2) to 80 mm(H/D=10).

For fixed value of mass flow rate and nozzle to target plate distance, larger values of
average Nusselt number were obtained for the smaller jet to .jet spacing. For the array of
water jets, the average heat transfer was decreased slightly with increasing nozzle to target
plate distance at low jet velocity of Vo=3m/s. However, except for Vo=8m/s of 1 row of 5
jets, it was increased with increasing nozzle to target plate distance at high jet velocity of V,
>6m/s. We proposed to apply the nozzle configuration of maximum average heat transfer to
each nozzle to target plate distance for 1 row of 3 jets, and, it was Reverse cone type nozzle
for 1 row of 5 jets(Reynolds number=36000).
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Fig. 1 Comparison of local Nusselt number for
the three nozzle configurations at Vo=3

m/s and H/D=2.
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Fig. 2 Comparison of local Nusselt number for
the three nozzle configurations at Vo=3

m/s and H/D=4.
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Fig. 3 Comparison of local Nusselt number for
the three nozzle configurations at V=3

m/s and H/D=6.
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Fig. 4 Comparison of local Nusselt number for
the three nozzle configurations at Vo=6

m/s and H/D=2.
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Fig. 5 Comparison of local Nusselt number for
the three nozzle configurations at Vo=3

m/s and H/D=2.
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Fig. 6 Comparison of local Nusselt number for
the three nozzle configurations at Vo=6

m/s and H/D=6.
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Fig. 10 Comparison of average Nusselt number
for the 1 row of 3 jets with the three
nozzle configurations at H/D=2, 4, 6.
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