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Experimental Study on the Heat Transfer and Turbulent Flow
Characteristics of Jet Impinging the Non-isothermal Heating Plate
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Chungbuk National University, Jeonju University

2 o

Y LTS e vlFY Sl ERe] g E AR dFE5Ye 94T SHE AW Be) Q
FEYF, AES Fo)izziol sl LETH, 22T w5 FTLIH DA A2l Wk
719 Age skt A dRLE FAGAA eim gAY o s Re Haeke s Aels) 2t
ol wel ADFL AT} WAL Al ZA Ge A9 BRe) cdges g A2 A
Aol vepde}. o GALE wZ7} sl Aole] Azt 22 N7 6l s HED 9 vehd
o JHDES) VAL TAESe} Ho)nag, wET ldglole) Aze NAu] el LETFu
A5re) Y42 PHAT SULET IFEY) WAS AFL Fa) Pelskic), WA EE 28T
we) o8 e WET WwAzl 2SO =7 ek,

Abstract — An experimental study of jet impinging the non-isothermal heating surface with linear temper-
ature gradient is conducted with the presentation of the turbulent flow characteristics and the heat transfer
rate, represented by the Nusselt number. The jet Reynolds number ranges from 15,000 to 30,000, the tem-
perature gradient of the plate is 2~4.2°C/cm and the dimensionless nozzle to plate distance (H/D) is from 2
to 10. The results show that the peak of heat transfer rate occurs at the stagnation point, and the heat transfer
rate decreases as the radial distance from the stagnation point increases. A remarkable feature of the heat
transfer rate is the existence of the second peak. This is due to the turbulent development of the wall jet.
Maximum heat transfer rate occurs when the axial distance from the nozzle to nozzle diameter (H/D) is 6 or
8. The heat transfer rate can be correlated as a power function of Prandd number, Reynolds number, the
dimensionless nozzle to plate distance (H/D) and temperature gradient (dT/dr). It has been found that the
heat transfer rate increases with increasing turbulent intensity. The wall jet is influenced by temperature gra-
dient and the effect becomes more important at higher radii.
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Fig. 1. Diagram of experimental apparatus.
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Fig. 2. Heating system.
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Table 1. Nusselt number uncertainty analysis.

X, Value 5X, (%a%‘)xm%
T.  29.1 (C) 0175 1.882

T, 19.8 (°C) 0.12 129

v 2.1 (V) 0.05 238

I 16.8 (A) 0.05 03

A 0.0257 (WmK)  1.2x10 047

D 0.05 (m) 5x10 1.0

A 325x107 (m)  1.625x10° 1.0

Total Nu uncertainty : SNu/Nu=3.63%.
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