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Study upon Design Stress due to Pressure of Shell-and-Tube
Type Heat Exchanger
ojlgd - stMA - Y

Y. B. Lee, S. G. Han and J. M. Ko
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Abstract: Shell-and-tube type heat exchangers are generally classified with fixed tube-sheet and floating
tube-sheet heat exchangers. In this paper, we employed the fixed tube-sheet heat exchangers. We theoretically
investigated the safety evaluation of our shell-tube heat exchanger by axial, bending and equivalent stress of fin
tubes, tube plates, channels and shell. Design pressure ranges were chosen pressure(0.6~2 MPa) on tube side
and 200 %(3 MPa) of Maximum pressure on shell side for safety evaluation of heat exchangers. This research

will be useful for fabrication of heat exchangers to prevent against damage hazard of heat exchangers in

operation.
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Fig. 1 Diagram of shell & tube heat exchanger of
typical fixed tube-sheet
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Table 1 Specification of heat exchanger

e Size 7 A 100 A 125 A
D, [mm) 826 107 133
D, [mm) 752 % 130
D [mm] 788 138 143
e, [mm) 128 135 1
B [mm] 8.1 115 140
C [mml 113 135 171
dy, [mm] 11 13 13
p [mm) 15 17 166
p* [mm] 79 17 166

n 6 4 4
N, 14 2 30
L [mm] 562 652 452
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Fig. 2 Tube stress due to pressure variations on

HAo A ALREE dagr)e oY AE ¢HE
9] 200%% 4= Hu ¢¥E(B MPa)o& 1A},
FEZ ¢48& W79 A 4806 ~ 2 MPa)7t
A MIAA FE7F s S ALEA Fg 2

o] F7tgel wet FE W, % &
(row) $8o| 43t Y BHoFa o, &4
g JE’—:‘.«] 7t wet FE O,
T Utk FEY Ut
S8Le A(17) 02V H EHu1ﬂT 4, Fe
A B dEHFY &Y % FEAA HAAE &
o] Zhztel Aol gro] Hol Adi ek 1=
2 14 MPa%H & F718H do.

Fig. 3& FBZ ¢3S 14 MPaS 1AH3IY 4=
4Ee HWIAA YL A Aot FH
R doM e $EHL 4= ggo] Fvigd o
g TMdo] M2 4 BEFe=R FU) ZFAIFAT,
F719-& 1#5E, Fig. 29 n7iRE 4=
Z7/18E ¢ 4 At 57 FE $8He 4 ¢
Z7kob A F7bstl 28 MPaY-EHle 343
7¥sAl e

2wt

olxmag

olf

tube side
438 45 4455
LS - Maximum outer tube row stress
T 440 ~ ~ . =
s N o Ma)qmum inner tube row stress| |, © | .
S ~ + Equivalent tube stress 2 .
2 RN H 8 ¢
g 444 “ i 438 g- 445 g
173 AN . [ 0
N h 8
g 448 . 1 S_ a0 8
2]
3 <48 e 8 g
2 1 “u o5 21a3s 2
8 4504 N ié =
2 i ~ c 9
3 € o
g 452+ \. {2 g{430 ¢
=2 = =1
E 4544 @ £ i
=3 x
E] 415 §4425
S 4564 o 2
458 . 10 420

T A T T T T
20 22 24 26 28 30
Pressure on Shell side (MPa)

Fig. 3 Tube stress due to pressure variations on
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