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Heat Transfer from Extended surface: (fin)
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Chapter 6:Introduction of convection (fundamental of converection)
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Heat Exchenger thermal Analysis:
Assumptions: AKE,APE =0-Adiabatic- constant properties
Constant prppert: = Ah=C_AT
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Parallel flow:
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LMTD: log Mean Temperatue Diffrence
¢-NTU: Effectivenss Number of Transfer Unit
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Special cases: ol wYl>

QH = thphATh

Q. =mM.Cp AT,
m,cp, >>m.cp,

c, >>C.
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Cross flow oR multipass flow:
q = FUAAT,

F : correction factor

o
Dgb oo >y 83C L 18C l LI2/5kg/s il slp sy —aiwg ole,S Jow
g g ploml Joe gy Coons )3 ABOC (slod L p )5 j5i9e (5, yaee b Gale)S
0o 5l ol .h) =400 /MK Laady L5 mhw § 489, ow 2lals hwgic oo
» bhcda by D=231m s 4 G je (Sl balgd 0,05 o atwgy Sl g
ol jodz ol Sal wsd )l Jawe 511000 sles b (429, ST st gy

fasl Wb o> laly) Jsb woad atulgs 2ule )5 ol

Qc :Qh




mcCpc (Tc,o _Tc,i ): mhcph(Tho _Thi) ((\ ) :‘-l@.‘))

15:85 _, L. o]
T == =500 — ,Cpav—418%g.k

~160-100

T L1300 =408—2 5 (p,,, = 235%; )

av,h

=55 25k% (418(85-19=mm, (235166 10p= 1, = Sld‘%

(V)
q = M, cp AT, = (25(418(85-19=> q = 7316 W
_ AT, - AT,
In AiTl
AT,

AT,=Th —-T,, =166 85= 75¢

— 73B78W,AT, ,

AT,=T,,~T, =100-15-85¢ —

= AT _ 7585 799¢ A

vl

1 4m

U= Re=——

1

1,1
hi  h,
N.S

=54&b~®
wator* m’ w25

U

pr|___, =356k =64%10°

T=50C
water

4x025
= Re= — Re =232341000L. SCRCRT I KSR T |
54810°x 7 x0025 35 b Edang Ul |y Olyz

Nu =0023Re%®.pr®* = Nu =002&8323%4 (35¢™" =11¢

__ hiD _ hi(0025%
k0643

Nu 119=> h, = 30612
m-.k




1 1

U337 1°%
"h, 3061 400
p_to_ti
Ti_tl
R:Ti_To
t -t
85-15 70
16615 145
_ 169100: 90:086
85-15 70
= F =008

q=FUAAT,, = 7316Wb=087x 354Ax 39
= A:297m2¢,)1)> JLQ_J 6‘)-? )L., 3,90 KT IS

A=168xDl =1=47m

Aiib Jgazme gloles Sloy:e—NTU by, ™
Q, =Qc = m,Cp,(Th —Thy)=m..C,.(T,, - T,)
35500 b sog g 1y bales M| oy ;5L *
(AT, =Th -Tc,)
mcp =C
= C,(T,co —T.;)=C,(Th =Th,)
Grex = Crin AT = Crin (Toi = To)
{* IfC,<C,=C, =C,
*IfC, <C,=C,, =C,

e=—3 = q=e,, NTU: Number of TransferUnit (as ;s ,el,b)

max

NTU _UA

min

Y4 J3J~>




@)

e=f(NTU,C,), C, = —min.

O

NTU = f(¢,C,)
S amyy VAN B VEVY clo IS0
Condansor: ¢, >>C,,  Evaportor: C.>>C, =C, =C
C, =045 by > e=1-e™
Ll oS e 3l LMTD gl i, 51 S o |y Jie ol o 45 e ™
oS oo 00l E—NYTU by, 5l ol jobiie Joe £33 bl a5 Slej
e
o mlbe olan o1 o of e a8 el (ol S Jue S ) oS58 jgmilos
gy S 45l ) sy e Joe 55 1 3l S 58 9
Wiea D =281m L S5b az boals) ol ond LS5 o ulgo L oS o gl Yoo - ¢
oo S hy =11000/ MK olaaile o, U Lyl )5 gl (g3, o 5o 5
Sy 2l jee b1y inl g ool 2¢1OW Jowo ;0 5L5 090 Qsbe 3 Jlinl Sanl o9 o0
Tl KQ/s gl 5 55 oo Sinl cnlple) 55 (el (s oo Bx10Kg/s Sal L
75 eilasS 51 aS (68w O (sles 050 oo 0aE> 5OC ,o Ol Ju g 9,15 20C L

Sl jaiz ol o 50 L Gli 0)50 gl Jgb ol jaiz 090 e

|qh| - Ic I — r..,‘.Cp,,(TN, - rci): rhl'\CDh(Thi -1 0)




q=m..cp, (TCO ~T, ):> 2x 10w = 3x 1O—k9 4179 _, —2()
: S :
=T, =36C
o] &S.: ).3‘).3 )9.").3‘9‘ 9 js.w.s‘dvf go F

q=FUAAT, ,F =1

Im?

AT, =50-20=3(

AT, =50-36=14

1 =85510° N%z

T =28C Kzoalyyk Re:ﬂ,m:SXlozl
m. LD 30000
Pr=583
4x<1 )
= Re = . — Re =5956¥10 = |, ~: turbulent
85% 7 x10°x0025

Nug =002Re”®.pr joi 0,5 > 0 ol =002869567(583™ = 30¢

h, <0025 _
=g = 308= h, = 755%2.k

1
>U=———=U =447
%55? %1000

32><16w=1><4473/m2_kA><21g3A=2126

A= NMzDI = 3000& 2x 7 x025<| =212€

=1=45mn

'£9% 495




Cr — C:min :O & :i
C_ O
UA . J
NTU === 3,0 Jluw Cpyp =McC, = 3x10x 4179
C... kg.k
~125¢16 W
k
& :1_ e—NTU

Uy = Crin AT, =C,.. (T, =T, ) =125¢16(50-20

— “~min c

—37510w . e=-d _ 2x10 _c-
O 37510
053=1_e MV s gvu - AU
Cmin
076 B A_2121
125<168

— 21215 30002 7 <x002% | =1 =45

The End.




