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drag force

— drag F,
CYLINDER Nusselt e Reynolds P VD coefficient C,= Tsﬁ/z) (7.50)
in cross flow Number Uy = Number L) Fig.7.9, p.457 \P
frontal area
100
200 No separation By, = 80°
separation point 100 !
free stream 60 By~ 140°
10
20
.............................................. e :
a 6 :
' i i Smooth eylind
2 D= mooth cylinder
) I Re,,
stagnatton
point ’ 85 forRe, <0.5
0.2| creeping flow
Local Nu,, for Pr>0.6 (7 51) o%é for sphere
stagnation point Nu,, (9=0) =1.15 Reg2 Pr'i - : ot 100 100 102 0 o* 10° 105
(for low Re,) ) for0<@<rm: Fig.7.9 R!D:-TD
Hilpert P TaeLe 7.3 Constants of Equation 7.52 for noncireular
P = iz 13 7.52 cvlinders in cross flow of a gas [ 13
Nu,, = CRe, Pr : zas [13]
Geometry Rep, C m
R C . T‘ +Tm Square o
s i all properties at T, = Vs ,:3 5% 10°10° 0246 0.588
0.4-4 0.989 0.330 _
4-40 0911 0.385 . v+ [] I 5% 107-10° 0.102 0.675
40-4000 0.683 0466 | 0.4<Re, <4-10 Hexagon
4000-40,000 0.193 0.618 S Ve~ i e 13}1'955 ot o oo
40,000-400,000 0.027 osos | Prz0.6 Y LRIOSlO 0038 0182
V—><:> g 5 X 10-10° 0.153 0.638
Vertical plate
Vs D 5 4% 10°-1.5 X 104 0228 0.731
; T +T.
@ Churchill 12 polf3 sj8 45 all properties at T, =——=
I\E - 03+ 062R€D Pr 4 ReD 2
D — . 04 203 1/4 282.000 (7,54) wider range of Re,, and Pr
1+(pr) Re, Pr>0.2
14 Proar T,
Zhukauskas Aﬁo - CR e',f‘ Pr" Pr (7, 3 3) other properties at T,
Pr, 0.7 < Pr < 500
1< Re, <10°
Rey, C m €p
il G 04\ =037 for Pr<i0
40-1000 051 0.5
10°-2 X 10° 026 06 n=0.36 for Pr>10
2 X 10°-10° 0.076 0.7
SPHERE ‘
free stream
Vv
0.71< Pr< 380 Hgoat T,
Whitak 14 other properties at T,
£ _
Hakcer Nu, = 2 + (0.4Re})’+0.06 Re}]’ ) Pr* £ (7.56) 3.5<Re, <7.6-10°
ﬂs
<2 <32
Ranz and - B ol freely falling
Marshall Nu, = 2+ 0.6 Re,)” Pr liquid drops (7.5 7)
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