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A Study on the Convection Heat Transfer on the Side-wall
with a Offset

i g 97
Yong Il Park

ABSTRACT

The coefficients of convective heat transfer were investigated when air is jetted to
surface of the heated side-wall. The temperature on the side-wall was measured when
the offsets changed from 1.5 to 10.5 as 7 steps at the state of fixed Reynolds numbers
that were 35000, 29000 and 23000. The experimental results are as follows:

1. The mean Nusselt number is very high on the surface of reattached flow region.

2. The offset and the recirculation flow region decreased, while the mean Nusselt
number increased between the outlet of nozzle and the region of reattachment flow.

3. The local Nusselt number is not concerned with 'Reynolds number on the
recirculation flow and on the reattached flow region when the offset decrease. But the
‘Nusselt number increased only when Reynolds numbers on the wall jet flow region
increased.

4. The mean and the maximum Nusselt number decreases linearly, and in parti-

cular its values rapidly decrease in accordance with changing of the offset from 1.5 to 3
in inverse proportion. |

Nomenclature \' average velocity at jet nozzle exit, m/s
P-P. q heat transfer rate per unit area,
Cp pres-sure coefﬁqent, Cp = + oV? q=h(T, - T« ), Wm?
p static pressure on the side-wall, mmAq h heat transfer coefficient, W/m?2 +°C
P ambient pressure, mmAgq T . o
_ g @ local side-wall temperature, "C
0 density of air, kg/m 0
Teo free stream temperature, C
| Re Reynolds number
* AL ) A2 AR S ) 74];_} Nu local Nusselt number, hd/k
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Nu . maximum Nusselt number

Nu, .., mean Nusselt number

d hydraulic diameter, mm

k thermal conductivity of air, W/m-°C

D/B offset

D1 offset distance from nozzle to side-wall,
mm

D2 offset distance from nozzle to opposite-
wall, mm

Xr reattachment distance, mm

L distance to measured position of the

down stream on the side-wall, mm

B nozzle width, mm
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Table 1 Mean Nusselt number on the side-wall
for DI/B=1.5
umean | Recirculation|Reattachment|Wall jet flow
Re flow region |flow region region
35000 40.766 60.271 50.280
29000 39.692 59.454 48,451
23000 37.000 57.790 43.988
Table 2  Mean Nusselt number on the side-wall
for Re=23000
Numean | Recirculation|Reattachment{Wall jet flow
D1/B flow region flow region region
1.5 37.000 57.790 43.980
3 34.935 54.712 42.610
4.5 35.400 52.751 40.921
|
6 i 34,629 49.626 38.621

Attt  Reynolds 427} 23000
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