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Heat Transfer Characteristics by Impingement Jets Issuing
from Dusal Elongated Slot Nozzles

Kenyu OYAKAWA™, Shoichi MATSUDA,
Minoru YAGA and Atsushi TAMASHIRO

* Ryukyu University, Dept. of Mechanical Systems Engincering,
Senbaru L. Nishilara, Okinawa, %03-0213 Japan

The effects of spacing belween dual jels on Lhe heit transfer characteristics and flow behaviors
over the plate surface were investigated experimentally when the dual slot jels impinge on the target
plate. “The local heal transfer distributions were measured for various spacings at small nozzle-to

plite separation distances and the fow patiern alsa visualized by the oil- titanium IV oxide method.
An infrared radiometer with a two dimensional arvay of InSh sensor was employed to clarify space
viteying in the fow amd heat transfer accompanying By the inlerferences between jets, and jet and
spent flow. The characteristics of heat transfer, flow patlerns and thermal disLributions change wilh
the spacing of the dual jets and the nozzle-to plate separation. The phenomenon of axes switching,
which is caused by the differences in the self induced velacity in the non circular vortices, was
observed farther downstream compared wilh that of u single impingement jet. These phenomena
consequently played an impurtaat role in the heal transfer enhancement,

Key Words: Convective Heat T'ransfer, Impingement Jel, Dual Elliptic Nozzles, Infrared Image,
Axes Switching, Flow Visualization
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Fig.1 Arrangement of nozzle and impingement plate
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Fig.2 Variation of velocity and turbulence intensity
profiles with distance downstream from exit of -
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(Single jet, Re=17 000)
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(b} Major axis plane

(a) Minor axis plane

Fig.3 Variation of velocity and turbulence intensity
profiles with distance downstream from exit of
elliptic nozzles for free jet
(Dual jets, S/L=1.67, Ke=17000)
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Fig.5 Variation of local heat transfer coefficient with nozzle-exit volocity
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