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Abstract

The heat transfer and flow measurements from a convex curved surface to a circular impinging
jet have been made. The flow at the nozzle exit has a fully developed velocity profile. The jet
Reynolds number (Re) ranges from 11,000 to 50,000, the dimensionless nozzle-to-surface distance
(L/d) from 2 to 10, and the dimensionless surface curvature (d/D) from 0.034 to 0.089. The
results show that the stagnation point Nusselt number (Nu,) increases with increasing value of
d/D. The maximum Nusselt number at the stagnation point occurs at /4 =6 to 8 for all Re's
and d/D’s tested, For larger L/d, Nus dependency on Re is stronger due to an increase of
turbulence in the approaching jet as a result of the more active exchange of momentum with a
surrounding air, The local Nusselt number decreases monotonically from its maximum value at
the stagnation point, However, for L/d=2 and Re=23, 000, and for L/d <4 and Re=50, 000,
the streamwise Nusselt number distributions exhibit secondary maxima at »/4d =2.2. The forma-
tion of the secondary maxima is attributed to an increase in the turbulence level resulting from
the transition from a laminar to a turbulent boundary layer.
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Table 1 Nusselt number uncertainty analysis
Xi Value 58X (%08 ) x 100(%)
f 1.0 0.02 2.62
€ 0.9 0.05 2.0
de 0(W/m?) 4.58 1.26
T 35.7(%C) 0.20 1.15
T; 13.0(C) 0.15 0.86
A 0.166 (m?) 8.3x107° 0.66
1 0.183(A) 7.77x107 0.56
d 13 (mm) 0.05 0.46
Vv 41.6(V) 0.125 0.39

Total Nu uncertainty .| §Nu/Nu=4.0%
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