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Effects of Adverse Pressure Gradient on Heat Transfer in Turbulent Boundary Layer
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Characteristics of turbulent boundary layer flows with adverse pressure gradients (APGs) ditfer significantly from those of canonical
boundary layers. We have experimentally investigated the effects of APG on the mean velocity and temperature profiles in a thermal
boundary layer developing on the uniformly heated plate. It is found that, in the APG boundary layer, the conventional thermal law of

the wall does not hold in the fully turbulent region.
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Table 1 Flow parameters (Uo = 10.8 m/s)

T U, du Uy
(mm] | (m/s] | [mm] | [mss) | 0 P B
925(ZPG) | 10.8 | 19.9 | 0.465 | 1620 0 0
523(APG) | 9.08 | 162 | 0390 | 1290 | 9.12%10 2 | 0.77
723(APG) | 8.18 | 24.6 | 0.307 | 1880 | 1.93x10° % | 2.19
925(APG) | 7.54 | 342 | 0.251 | 2660 | 2.56x1072 | 3.95
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Fig. 2 Normalized velocity profiles in ZPG and APG flows.
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Fig. 3 Normalized temperature profiles in ZPG and APG flows.
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Mean velocity profiles in ZPG and APG flows.
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ERLTWS. BESZ SBBNTH, ERESH1E
BRTW3. 2O, AT T MK Pry i Pry (= k/ke) R

=085 THD. —F, BEHZ HIBFL T, HEEHICBW ool © Pt =0 . i
T, ROOHKBEXHRLV BEVEL L ZZ B0 5. o ﬁif&ﬁgx 18*2
I, BEAHTRALNESMRSORKIZRLNZ. Xo O = 1.78 x 1 o5

+ -2 u&%
T, WEAHZSEIHENTIE, BESICIHWVT S EE R BT 2230510 o oga¥lees
TLBRWZ LREBRBIRENTE.
AT, XRMPARNEHER A0S ISR B)No.
13450083) O EZ T, TR LTHEHELERTS.

Ell::Bod s of | | 1

1) Y. Nagano et al.: Turbulent Shear Flows 8 (ed. Durst et al., Springer- At L AL
Verlag, 1992) 7. ° 1 10 10% .+ 10°
2) Y. Naganoetal.: Int. J. Heat Fluid Flow 19 (1998) 563.
3) T. Houraetal.: Int. J. Heat Fluid Flow 21 (2000) 304. . . N .
4) B.F. Blackwell et al.: Stanford Univ. Rept. HMT-16 (1972). Fig. 7 Mean temperature profiles in ZPG and APG flows.

5) W. M. Kays & M. E. Crawford: Convective Heut and Mass Trunsfer
(3rd ed., McGraw-Hill, 1993).

— 186 —

NI | -El ectronic Library Service



