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shell-and-tube heat exchanger P
1

[]

Q = (Th-Te)dA

A

Th - Te

dA

1 = 1+1 + Do (Do/Di +Rd
\ Ah  AOhO 2k

A (2)

A0 (2

hi (| X)

he

Di ()

Do RN

k (1 K)

Rd - (fouling resistance )

dQ 5]

dQ  =(mCp)cdTc= -(mCp) dTh

dQ  =WcdTc = -Wh dTh

= mCp

dA
(21)

(23)
(24)
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il

*8 = Wel(Tco-Tei)1+We2(Tco-Tci)2
in(Thi -Tci )

= Wel(Teo-Tei)1+We2(Tco-Tci)2

Wel(Thi - Tci )
Wel  We2
We2/Wel =1
8 = (Tc1+Tc2)o-(Tel+Te2)i (2-16)
(Thi - Tci)
(Thermal Efficiency)[2]
E P 1 (2-17)
= Qclotal
Qh
= Wel(Teo-Tei)L+We2(Teo-Tei)2 (2-18)
Wh(Thi-Tho)
Reynold number Re
Re < 2000 laminar
2000< Re < 4000 transition
Re > 4000 turbulent
Re = VD,
(2-19)
v (7)
06 ()
v {1
2.2
Heat load

At



221

- 5 4<—
L 2
|
76—9 79
|
Iﬂ/'
2-2 3 1
1 HXL (T1)
) HXL  AHX2 (T2)
3 HX2 (T3)
4 don Hek(ERé
5 1 HX1 (Cl.out)
6 2 HX2 (C21n)
7 2 HX2 (C2 ,out)
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1 counter flow
1 1,
S — i f
2-3 counter flow
1 HXL (T1)
2 HXL  AHX2 (T2)
4 1 HXL (CLl,n)
5 1 HXL (CL out)
(13) (14)
counter flow
2
J *
—>6 —7-’
' |
Vs
2-4 2 counter flow
2 HXL  $HX2 (T2)
6 2 HX2 (C2,n)
7 2 HX2 (C2 out)
3 HX2 (T3)
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2
1
1
2 3 <—
| 4
J y
J— 6
1
oh = WhATh
= Wh(Th,n-Th.out)
Qct = Wel(Tel,out-Tel,in) + We2(Tc2,0ut-Tc2,in)
(2-14 ). Heat Capacity Ratio
Heat Capacity Ratio,R = Thi-Tho - We
(Tc1+Tc2)o -(Tel +Tc2)i Wh
(2-16):thermal effectiveness
8 = (Tcl4Tc2)o-(Tel+Tc)i
(Thi-Tci )

] !|
= Wcl(Tcl,out-Tel,in) + We2(Tc2,0ut-Te2,in)
Wh (Th,in -Th.out)



2.2.2 3 2

........................... H'— |
2 | 3memmen>
4 e 3 ===
n
2-5 3 2 (
1 HX (T1)
2 1 HX(CL, )
3 1 HX(CL out)
4 2 HX(C2, )
5 2 HX (C2 out)
6 HX (T3 )
(2-14),Heat Capacity Ratio
R Thi - Tho

(Tcl+ Te2)o - (Tel+ Te2)
(2-16),8  thermal effectiveness
= (Tc, + Tc2)o - (Te, + Tc2)
Thi - Tci

d(Tcl,out-Tcl,in) + We2(Tc2,0ut-Tc2,in)
Wh1 (Thi,in - Th1out)
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2.2.3

16

2-6

o> o1 B ow PO e

4,5

HX (T1)
1 HX (CLMn)
1 HX (CL out)
2 HX (C2.,n)
2 HX (C2 out)
HX (T3)

7(2-14 ),Heat Capacity Ratio

(2-16)

Thi - Tho

(Tcl+ Tc2)o - (Te, + Tc2)
thermal effectiveness
(Te, +ic2)o - (Tcl+ Tc2)

Thi - Toi

Wel(Tel,out-Tel,in) + We2(Tc2,0ut-Tc2,in)
Wh1 (Th1,in - Th1 out)



2.3

231 ( A)
Flash Point
Pour Point
' @25C
@50 C

2.3.2  Shell Thenmia Ol

Flash Point 1closed
Flash Point lopen
Fire Point

Pour Point

max
min
max

min

min
max

40C
100 C
200 C
300 C

0.985
60
24

045

10,000
2.0

24

0.868
220
232
255

-18

229
24.6
4.65
1.18
0.57

iy

kcal [ kg C
cal /g

% wt

cSt

cSt



specific heal kj/kg =<
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t(C)
0
2
40
60
80
100
120

P (kg/md Qo (kikgec )

1,002.28
1,002.52
994.59
985.46
974.08
960.63
945.25

4.2178
4.1818
4.1784
4.1843
4.1964
4.2161
4.250

2-11

V(1)
1.788X10'6
1.006X106
0.658X10'6
0.478X10%6
0.364X 10"
0.294X10"
0.247X10"

k(| .

0.552
0.597
0.628
0.651
0.668
0.680
0.685
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