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-3
—>17:1Vu><5:123.64xm:7.52
D V0.2
— ¢ =hx(T,-T.)=17.52x(285-50)=1767.2 ‘f’
m
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Coetliciant

Local friction coefficient

Local Nusselt number at
distance x from leading
cdge

Local Sherwood number

Average [riction coeflicient

Average Nusselt number
betweenx = Oand x = L

Average Sherwood number

Local netion coefficient

Local Nusselt number at
distance x from leading
edge

Local Sherwood number

Average [nction coeflicient

Average Nussell number
between x = 0 and
x = L with transition
at Re, ., = 5x 10*

Average Sherwood number

[a] oo ale> d4l; L oo Slxaw

Equation

Conditions

LAMINAR FLOW
C;, = 0.664Re,™**

Nu, = 0.332Re,%*Pr0»
Nu, = 0.565Re,Pr)°*

Sh, = 0.332Re,%*S¢"?
C; = 1.33Re, ~*
Nu, = 0.664Re,* *Pr¥

Sh, = 0.664Re,* *5¢%*

TURBULENT FLOW
s = 0.0576Re, %3 }

Nu, = 0.0288Re," *Pr"

5h, = 0.0283R&" "5c° 22

€y = 0.072[Re, "7 — 0.0464(x,,/L)]
Nu, = 0036Pr ’[Re,** - 23200]

Sh, = 0.0365c" *’[Re,** — 23.200]

Re, <5 x 10°
Pr=0.1,Re, <5 = 10°
Pr<0.1,Re, < 5 x 10°

Sc>01,Re, <5 x 10
Re, <5 = 10°
Pr < 0.1, Re, < § =10

S¢>0.1,Re, <5 x 10°

Re,> 35 x 10°, Pr> 05

Re, > 5 x 10%, Sc > 0.5

} Re, > 5 x 10°, Pr> 0.5

Re, > § x 10%,Sc > 0.5

* Applicable 1o low-speed flow (Mach number =< 0.5 of gases and liquids with all physical properties ai the mean
film temperature. T, = (T, + T, )12

CIA = tr'put:

Nu, = halk

Re, = pu_ x/p
Sh, = h_x/ D,

23,0 ff=|lilﬁ'rldj Fr=c’;.|k
Nu = hLik
Rey = pu_L/u Scm D,y
Sh=h,LiD,,
AY

ke = (1L} f§ hdx) dx

b = (1L} [ Agix) dx
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Convection Heat Transfer (Internal Flow)

el sllan Jlow 5 ) oz o ol &l JUiS

#/,] Laminar
«— @) &P
Uhgiie Turbulent
g’ =cte o ) o 3
T =T =cte ool sl o Ll glal
Q@ | ’ S < Soye e Ely

oo bulyd 5l sages 2>
=k T,=fx) )

Entrancedsl o9, 4> ,0 () R

Fully Developed (a8l axwgs) dlgd (584,951 598 alols ;o b, oylawe (¥

Surface condition

T, > T{r,0) 47
— ]
—
iy
—r—
—_—
I—-.'
— 3 TR .
| T T
T (r,0) T(r,0) T, l T(r.0) T T(r.0) Tir)

| <I Thermal entrance region| __ Fully developed region >
J 1
— Xcr

(99,5 oo @395 9 a8l anwgs sbod i) Sl ()b > S5
:ﬁ,.l)b a8l R oS $ 4>l Je
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q ( W b) (v)
q=-k(T,-T,))

—k(T, —T)ﬂ ., =hAT,-T,) > h=k—
dr| dr

hd

daf

r=r,
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g=cte
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mC ,Tb, + hpdx (T, —T,) = mC (T, +

dr,
Pdx
. b, /
me, TJ" ar, _ jdx
hp Th, Tw _Th )

W C _

m P ln Tw Tbl =l
hp T, —1Tb,
me, I Ov)

hp ln Tw_Tbl
Tw _Tb2
q=mC,(Tb, —Th,) = hpl AT
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hpl
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