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Stress Assessment of Heat Exchanger Tube Sheet Based on ANSYS
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Abstract:In view of complex stress situation of heat exchanger tube sheet, it is difficult to calculate internal stress
distribution by traditional theoretical methods. With the help of ANSYS finite element analysis software, instantaneous
working condition of both tube and shell side and steady working condition of normal operation were taken as research
objects, and the distribution law of equivalent stress was investigated, and the stress was evaluated. The results show
that the equivalent stress distributes evenly away from junction area of heat exchanger tube and tube sheet, and is thin
film stress; the maximum equivalent stress occurs on the outer surface of heat exchanger tube and junction between tube
sheet and shell; where temperature changes obviously, thermal stress is relatively large; stress assessment is carried out
for seven working conditions, and for dangerous working conditions, the maximum equivalent stress occurs on outer
surface of heat exchanger tube and junction between tube sheet and the result is obvious. The research results provide
certain technical guarantee for safe and reliable operation of tube sheet.
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Figure 1  Three dimensional geometric

model of tube sheet
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Table 1  Seven operation conditions
T AT A LBLHA

1 P+ P, A REANERE R T 1 Ik )
2 P+P +T IEHBAERRAS T

3 Py ERSETT R

4 Py FERESSTT k(5]

5 T RN STRR IR 45 1 IR 1]
6 Po+T FERESEA I R 1]

7 P . +T HRECAE 1R R

2 HERMNERFHRNNEE

DA R R s T A I (] 00 1 IE 5445 19 A2
B LDOUNBIFEN G, 25 5L ) AL el 1 4 2%
FERBRARRTIX 7 Fh TOLHEAT R EE , R R T 00,
FEIA TG
2.1 EYMATHE
2.1.1 BRSO I T R ]

FETFZE I 5 R T R RIS REE ) 1 A
WL BEAT FE 535 4 R W A e R i AR A7 A s, e
DU AR 2 MRA BT il 22, I 22 ) T R BT, al
Lms AT, RAE R PGk PO AR
(T 1) o SR oA = AN IEL 2 B, wl AR
2L 8 TR TRV ) 32 e DX, 25 800, ) RN A 2
FRANAE SR 5) o0 A, D RN, T HLAE AR R T R T
FEREN ) 5 T RSSO g H BT 46 A A 3 T A AR
SRR ERAL , X SRR ALAT S LR A ZEAL , th
FIUTIEARA S 22 51 A SE 0 T, AN SE )
8970 AR R SRR AT BRAE , 2R R XA, iz g R
IR, M — s DX, BV s S ek 2 R T

A: Static Structural (ANSYS)
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1
2016/411315:18

2E20N )1 /MPa

34.472 0 Max
23.883 0
13.294 0
2.704 8 Min
0.00 200.00(mm)

100.00

B2 Tl FRAEH>HEH
Figure 2 Equivalent stress distribution of

working condition 1
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Figure 3 Temperature distribution cloud chart
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Figure 2 Equivalent stress distribution of

working condition 2
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Figure 5 Equivalent stress distribution of

working condition 3 ~7
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