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EXTERNAL FIOW CORRELATTONS
FOR CoNNECTION
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TABLE 7.9 Summary of convection heat transfer correlations for external flow™ *
Correlation Geometry Conditions®
8 = 5x Re; (7.19) Flat plate Laminar, 7,
C,.=0.664Re;"? (7.20) Flat plate Laminar, local, 7,
Nu, = 0.332Re\? PP" (7.23) Flat plate Laminar, local, 7;, Pr= 0.6
8,=8Pr8 (7.29) Flat plate Laminar, 7,
C,= 1.328Re; 2 (7.29) Flat plate Laminar, average, T,
Nu, = 0.664Rel? PrB (7.30) Flat plate Laminar, average, 7}, Pr= 0.6
Nu, = 0.565Pe”? (7.32) Flat plate Laminar, local, 7;, Pr= 0.05, Pe, = 100
C,.=0.0592Re;"* (7.39) Flat plate Turbulent, local, T}, Re, < 10
8=0.37xRe;* (7.35) Flat plate Turbulent, 7, Re, < 10°
Nu, = 0.0296 Re¥® P (7.36) Flat plate Turbulent, local, T}, Re, < 10%,
0.6 s Pr<60
C, = 0.074Re; Vs — 1742Re; (7.40) Flat plate Mixed, average, Ty, Re, .= 5 X 10°,
ReL = 108
Nu, = (0.037ReYs — 871) PR (7.38) Flat plate Mixed, average, 7}, Re, .= 5 X 10°,
Re, = 108,06 < Pr=60
Nup= C R PP (7.52) Cylinder Average, T, 0.4 < Rep< 4 X 105,
(Table 7.2) Pr=07
Nup= C Rell Pr(PriPr)" (7.53) Cylinder Average, T., 1 < Rep= 105,
(Table 7.4) 0.7 =< Pr=s 500
Nup= 0.3 + [0.62Rel2 PP Cylinder Average, T;, Rep Pr=0.2
X [1+ (0.4/Pp¥3)~1)
X [1 + (Rep/282,000)%%)*5 (7.59)
Nup=2+ (0.4Relf? Sphere Average, T..3.5 < Rep = 7.6 X 10¢,
+ 0.06 ReZ) Pr*4 0.71 < Pr= 380
X (u/p)* (7.56)
Nup= 2 + 0.6Reli2 PR (7.57) Falling drop Average, T.
Nup=113C,C, Re3,.a Pr'? (7.60), (7.61)  Tube bank’ Average, T;, 2000 S Rep < 4 X 10%,
(Tables 7.5, 7.6) Prz0.7 _ 4
Nup= CC, Refb. . Pro%(PrlPr)" (7.64), (7.65)  Tube bank? Average, T, 1000 < Rep =< 2 X 108,
(Tables 7.7, 7.8) 0.7 < Pr= 500
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