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JI0I0] NOIIZOIN BF Nusselt 48 70= Al

Characteristic
Ra of Ra Nu
ot length (%) —
Vertical plate
i Nu=0.59Ra"" (4-8)
T 0 g Nu=0.1Ra'" (4-9)
L , £ ol —0TRa N (4-10)
Eiiiro v N“=[°'825+ [1+(0.492/ Pr)"™)
(complex but more accurate)
inclined plate
Use vertical plate equations as a
7 first degree of approximation
I
a\/ Replace ¢ by # cos 6 for Ra<10’
Horizontal plate
(Surface area A and perimeter p)
{a) Upper surface of a hot plate 10" —10 Nu=0.54Ra"" (4-11)
(or lower surface of a cold plate) 107 — 10" Nu=0.15Ra'" 4-12)
Hot surface I
Alp
(b) Lower surface of a hot plate
(or upper surface of a cold plate)
% 10°— 10" Nu=0.27Ra""! (4-13)
T,
Hot surface
Vertical cylinder
15 A wvertical clyinder can be treated
T as a vertical plate when
T L
L 4-14)
J_ D=-2 (4-14)
Horizontal cylinder
% ~5_1ni2 __D..E.T_R%_Eﬁ T (4-15)
P 075107 | No={06+ g e
Sphere
3 N Ra < 10" Nu=2+___ﬂaiﬁ9§&”iﬂ_“g (4-16)
2 (Pr = 0.7) [1+(0.469/Pr)"™]
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Fluid | H/8 mﬁ"e of |Range of Ra  |Nusselt number
il rectangular enclosure Gas or 2 L Ra < 2000 Nu=1 (4-23)
s mmid
=1/
1i-42 | 052 |2x10°—2x10° Nu=0.197Ra" (A1) (4-24)
Gas = =T
11-42 052 |2x105—107 Nu=0.073Ra'® (-%) (4-25)
-0.4
10-40 | 1-20,000 |10*—107 Nu=0.42 Pr*®*Ra'" () (4-26)
Liquid
1-40 1-20 | 10%—10° Nu=0.046Ra'" (4-27)
Use the correlations for vertical
enclosures as a first—degree
approximation for #=20 by replacing g
in the Ra relation by g cos ¢
Gas or
= e = - A=
liquid i Kzl
Gas or = =
liquid - Ra < 1700 Nu=1 (4-29)
- 05-2 |1.7x10"=7x10" Nu=0.059Ra""' (4-30)
Gas - 05-2 |7x10°-3.2%10° Nu=0.212Ra'"* (4-31)
- 05-2 | Ra>3.2x10° Nu =0.061Ra""? (4-32)
B 1-5000 |1.7+<10°-6x10" Nu=0.012Ra"* (4-33)
| - 1-5000 |6x10°~3.7<10' | Nu=0.375Ra"* (4-34)
qui
- 1-20  |3.7=10'—10° Nu=0.13Ra"" (4-35)
- 1-20 | Ra>10* Nu=(.057Ra""* (4-36)
Gas or - 1-5000 |6.3<10°—10° Nu=0.11Ra"* (4-37)
liquid 1-5000 | 10°—10° Nu=0.40Ra"* (4-38)
“Gas. 3 = 0.7-4000 | 10°— 10" Nu = 0.228Ra"? (4-39)
quid
T Erem - =
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