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

Local friction coefficient

Local Nusselt number at
distance x from leading
cdge

Local Sherwooed number

Average [riction coefficient

Average Nusselt number
between x = Qand 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
beiween x = 0 and
x = L with transition
at Re, ., = 5 x 10°

Average Sherwood number

Equation

[a] oo ale> &5l L s Slxiw

Conditions

C,. = 0.664Re, ¢
Nu, = 0.332Re, %P0
Mu, = 0.565Re, Pr)®*

Sh, = 0.332Re,%*S¢%?
Cy = 1.33Re, "%
Nu, = 0.664Re,® *Pr®*¥

Sh, = 0.664Re,* *Sc*3

TURBULENT FL
C,s = 0.0576Re, 3

Nu, = 0.0288Re,” *Pr® *?

Sh, = 0.0283R&" "5c° 22

€, = 0.072[Re, "% — 0.0464(x,./L})

Nug = 0.036Pr® **[Re,**

Shy = 0.0365c° **[Re,”*

LAMINAR FLOW

Re, < 5 x 10°

Pr=>01,Re, <5 = 10°
Pr <01, Re, < 5 x 10*

Se>01,Re, <5 x 10
Re, =5 x 10°
Pr< 0.1, Re, < 5 »10°

S¢> 01, Re, <5 x 10°

ow
} Re, > 5§ = 10°, Pr=>05

Re, > 5§ = 10 Sc > 05

- 23,200] } Re, = 5 x 10*, Pr> 035

— 23,200] Re, > 5 x 10%, 8¢ > 0.5

* Applicable to low-speed flow iMach number < 0.5 of gases and hquids with all physical properties at the mean
film temperature, T, = (T, + T, )2

CIJ. = tr'p"t:

Nu, = ha/k

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

2,)

Cp= (L) Cppdx
Nu =k Lk

Rey = pu_Lip
Sh=hLiD,

AY

Pr = r.'p;.lfr
ho=11 J',Ijkﬁ,t.tld.l.
Sc = viD,y
h, m (1L 5 A ix) dx
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Convection Heat Transfer (Internal Flow)
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eiae Turbulent
q" =cte ok sy s 3
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P

i Lulyd ) seges 2>
=40k T,=fx )

Entrancedy ssg,9 456 ;0 () NGy

Fully Developed (a5l axwgs) dlgd (58459 51 590 alold ;o b, oylows (¥

Surface condition

T,>T(r0 ]
—
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I_".'
—_ - - -
5= - 3~ == === Exms= - o
| | Y = == e e e
I'i(r,Q) T (r.0) f T{r,0) i, T(r,0) Tr)
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r
r? T, =g(r,o—")
u=2u, (1-—) ox
ro oT
T, =y(r,s—")
ox
q” = h(TW _Tm)
n=BK =" B _ 456
11 D k 11
T-T
W': r
il
q =T, -T,)
q=-k(T,-T,)

k-1 A, -1) > n=kL
dr| dr

r=r,

P

s X @U}ghw)awbﬁxjwljﬁwdg

(gq=constant)

T\)./] d =Cte

_Tuy

Nu=4.36— % =4.36

g =hpIAT — AT =1
hpl

AT =T

wl
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mC ,Tb, + hpdx (T, —T,) = mC (T, +

dr,
Pdx
. b, /
me, TJ'H ar, _ jdx
hp Th, Tw _Th )
W C _

m P ln Tw Tbl =l
hp T,-1b,
me, I Ov)

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