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Experimental investigation on heat transfer with a two-dimensional
oblique impinging jet

i = 3, 4 = g, o CH =i
S. H. Yoon, M. K. Kim, D. H. Lee
Key words : Oblique impinging jet(7ZAF 254 E), Liquid crystal(3), Gold coated film(gF4dhe),

Nusselt number(F4E )
Abstract

Heat transfer characteristics of a two-dimensional oblique impinging jet were experimen-
tally investigated. The local heat transfer coefficients were measured by a thermochromic lig-
uid crystal. The jet Reynolds number studied was varied from 10000 to 35000, the nozzle-to-
plate distance(H/B) from 2 to 16, and the oblique angle(a) from 60° to 90°. It was ob-
served that the local Nusselt numbers in the minor flow region were larger than those in the
major flow region at the same distance along the plate due to the higher levels in the turbu-

lent intensity caused by more active mixing of the jet flow.
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Fig.1 Schematic diagram of (a) the experimen-

tal apparatus and (b) test section for the
heat transfer measurements
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Table 1 Nusselt number uncertainty analysis
. 8x; SNu
x; |Unit| Value Sx; — x100(%)
Nu §x;
f 1.0 0.02 1.97
A [[ni]j0.0025]4.975 % 10-° 1.90
TJLTH 35.6 0.22 1.56
VI[V][11.291 0.125 1.06
I|[A]] 045 | 5.0x1073 1.06
T.[[Clj 21.2 0.14 0.93
B|[m]}0.0265| 5.0x107% 0.23
€ 0.9 0.05 0.21
Nu
Total Nu uncertainty : =3.62%




2219 AL 2EAES] Ao B AW AT

130 =y —
120 | 1
—e— Re=10000
110 | -—=— Re=16000
—=— Re=22000
100 t
90+ ““
> sof ‘/" ',f.
70 ™
-
60 |
P
50 r,
40—
-6 5 4 3 -2 1 4] 1 2 3 4 5

Fig.2 Distributions of local Nusselt number on
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