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K' 107192107 0.675 0.058
1072-10° 1.02 0.148
10°-10* 0.850 0.188
10°-107 0.480 0.250
5 \ 10-10" 0.125 0.333
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TABLE 9.2

dama  oul

for immersed geometries

Fluid

Gas

Liquid

Gas or
liquid

Geometry

Vertical plate,
isothermal

Horizontal plate,
isothermal
heated from
below

Vertical plate,
constant heat
flux or
isothermal

Horizontal plate
i1sothermal,
heated from
below

Vertical annulus

Horizontal annulus
isothermal
Spherical annulus

Summary of free convection empirical correlations

Geometry

1. Vertical plates”

2

)

inclined plates
Cold surface up or hot
surface down

A

Horizontal plates
(2) Hot surface up or
cold surface down

U

(b) Cold surface up or

hot surface down

LT

Recommended
Correlation

Equation 9.26

Equation 9.26
g—gcosh

Equation 9.30
Equation 9.31

Equation 9.32

Restrictions

None

0=8=60°

10 S Ra, < 107, Pr= 0.7
10" = Ra, =< 10"

10" = Ra, < 10°, Pr= 07

—o4

2
i e
&=
Grs Pr Pr C n m
<2000 klk = 1.0
6000--200,000 0.5-2 1142 0.197 & i
200,000-1.1 x 107 0.5-2 11-42 0.073 4 -4
<1700 kJk 1.0
1700-7000 0.5-2 0.059 0.4 0
7000-3.2 x 10° 0.5-2 0.212 i 0
>3.2 x 10° 0.5-2 0.061 L] 0
<2000 kdk = 1.0
104107 1-20,000 10-40 Eq. 7-52 —_
10%-10° 1-20 1-40 0.046 ] 0
<1700 kJk 1.0 —
1700-6000 1-5000 0.012 0.6 0
6000-37,000 1-5000 — 0.375 0.2 0
37,000-10* 1=20 0.13 0.3 0
>10° 1-20 0.057 - 0
Same as vertical
plates
6000-10° 1-5000 — 0.11 0.29 0
10e-10* 1-5000 - 0.40 0.20 0
120-1.1 x 10° 0.7-4000 0.228 0.226 0
4. Horizontal cylinder
\/: Equation 9.34 Rap = 10"
5. Sphere
@/ Equation 9.35 Rap =< 10"
Pr=07
“The correlation may be applied to a vertical cylinder if (/L) = (35/Gr}™)
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