Chapter 8 ® Internal Flow
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TABLE 8.4 Summary of convection correlations for flow in a circular tube®?
B
Correlation Conditions
f = 64/Re,, (8.19) Laminar, fully developed
Nup, = 4.36 (8.53) Laminar, fully developed, uniform ¢
Nuy, = 3.66 (8.55) . Laminar, fully developed, uniform T,
MD =366+ 0.0668 Gz, : (8.57; Laminar, thermal entry (or combined entry with
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3.66 n 0 -y (8.58) Laminar, combined entry, Pr = 0.1, uniform T,
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f=1(0.790In Rep, — 1.64)2

(8.21)"  Turbulent, fully developed, smooth walls,

3000 = Rep < 5 % 10°

Nup = 0.023 RelfS pr
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(8.60)°  Turbulent, fully developed, 0.6 < Pr < 160,

Rep 210,000, (L/D) =10, n = 0.4 for T, > T,
andn = 03for 7, < T,

Nup = 0.027 Re}‘)’5Pr”3( — | (8.61) Turbulent, fully developed, 0.7 < Pr = 16,700,
\Hs/ Rep, = 10,000, L/D = 10
/8)(Rep — 1000) Pr
Nup = (78)(Rep 7 2,)3 (8.62)°  Turbulent, fully developed, 0.5 = Pr < 2000,
L+ 12.7(f18)(Pr — 1) 3000 < Rep, = 5 X 10°, (L/D) = 10
Nup = 4.82 + 0.0185(Rep, Pr)0t? (8.64)  Liquid metals, turbulent, fully developed, uniform
' ' 4. 3.6 X 10° S Repy £ 9.05 X 10°,3 % 1072 <
Pr=5X107% 10° < Rep Pr < 10*
Nup = 5.0 + 0.025(Re,, Pr)*s (8.65)  Liquid metals, turbulent, fully developed,

uniform 7, Re;, Pr = 100

“Properties in Equations 8.53, 8.55, 8.60, 8.61, 8.62, 8.64, and 8.65 are based

on 7,,; properties in Equations 8.19, 8.20. and 8.21 are based on

Ty = (T, + T,/ properties in Equations 8.57 and 8.58 are based on 7, = ( Toi = T 2.

“Equation 8.20 pertains to smooth or rough tubes, Equation 8.21 pertains to smooth tubes.

“As a first approximation, Equations 8.60, $.61, or 8.62 may be used to evaluate the average Nusselt number ]—VTI;E over the entire tube length,
if (L/D) = 10. The properties should then be evaluated ar the average of the mean temperature, T.=(T.,.+T
“For tubes of noncircular Cross section, Rep = Dy, jv, D, = 44, /P and i, =
Table 8.1. For wrbulent fiow, Equation 8.60 may be used as a first approximaj
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mipA.. Results for fully developed laminar flow are provided in
tion.




