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Structural Analysis of Synthetic Heat Transfer Fluid Boiler
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'Computer Aided Mechanical Design Engineering, DaeJin University
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Abstract In this paper, 3-dimensional designing program CATIA was used to design in order to investigate
causes of a fire in a boiler using synthetic heat transfer fluid. And also structural analysis was conducted to the
boiler by using 3-dimensional finite element code, ANSYS. Maximum temperature, maximum stress, and
maximum strain were obtained at the normal condition and after fire.

Key Words : Synthetic Heat Transfer Fluid Boiler, Structural Analysis, Maximum Temperature, Maximum
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[Fig. 1] Geometry of synthetic heat transfer fluid boiler
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[Fig. 2] Geometry of first pass
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[Fig. 3] Geometry of second pass
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[Fig. 4] Geometry of third pass
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[Table 1] Material properties of STBH 340

Structural
Young’s Modulus 2.05000e11 Pa
Poisson’s Ratio 0.27

Density
Bulk Modulus
Tensile Yield Strength
Shear Modulus
Tensile Ultimate Strength

7600 kg/m®
1.667E+11 Pa
175000000 Pa
8.0709E+10 Pa
340000000 Pa
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[ 2] sj4=A
[Table 2] Analysis conditions

coil inner temperature(C) 260
gravity(m/s?) 9.8
time(s) 700

contact condition fixed & bonded
modeling solid
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[Fig. 5] Mesh generation of first pass
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A: SteadyState Thermal
Figure

Type: Ternperature

unit. "¢

Tirne: 3600

2012-01-02 25 3:44

261.57 Max
261.39
261.22
261.04
26087
280.7
260.52
260.35
26017
260 Min

0.000 3.000 ()
1.500

B: Transient Thermal
Figure

Type: Temperature
Unit:

Time: 700

20120111 2 10:42

. 1501.3 Max
1501.3 Min

AUVSRESS

</
0.000 3.000 (m)
[ =]

1.500
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[Fig. 9] Temperature distribution of fire condition
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[Fig. 6] Temperature distribution of steady state

D: Static Structural n

T ANSYS
Type: Equivalent (van-Mises) Stress

Unit: Pa
Time: 1

2012-01-08 2 = 5:30

1.378408 Max
1.2252e8
1.0721e8
9.189367
7.6578e7
6.1263e7
4.6947e7
3.0632e7
1.6317e7
1393.4 Min

X.;,f
0.000 3.000 ()

[ S
1.500

T CANSYS

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

Time: 1 _
20120109 25 5:30

9.0728e9 Max
5.0647e8
7056628
B.0486e9
5.0405e8
4.0325e9
3.024420
2.0163e8
1.0083e3
2.734e5 Min
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[Fig. 71 Stress of steady state

E:gf:nic Structural ? L%@HSYS

Type: Equivalent {von-Mises) Elastic Strain
Unit: métn

Time: 1
2012-01-09 2 5 530

0.00067239 Max
0.00059768
0.00052297
0.00044828
0.00037355
0.00029884
0.00022413
0.00014242

7. 4716eS
6.797e-9 Min

w2t
0.000 3.000 (m)

1.500

(32 8] A4y Wis
[Fig. 8] Strain of steady state

[33 10] 341 & 59
[Fig. 10] Stress of fire condition

C: Static Structural N

Type: Equivalent (von-Mises) Elastic Strain
Unit: mfm

Time: 1

20120109 25 530

0.044257 Max
0.03934
0.034423
0.028505
0.024588
0.019671
0.014753
0.0098358
0.0049185
1.0897e 6 Min

X-lJ
0.000 3.000 ()

[ =]
1.500

[O8 1] X & HEgE
[Fig. 111 Strain of fire condition
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[Table 3] Comparison of steady state and fire condition
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[Fig. 12] Mesh generation of second pass
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[Fig. 13] Temperature distribution of fire condition
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[Fig. 14] Stress of fire condition
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[Fig. 15] Strain of fire condition
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[® 4] 22} sj20] HAaiefet 2 & Hla B: Transient Thormal
Figure
[Table 4] Comparison of steady state and fire condition ijvf Termperature 12:0
AAIAH B _ ;EIT;EIZDEB 25823
| SRR 3+ s
(6507C) (1032C) 904 57
90459
904,51
Z 904,44
i 260 996.94C 079
%E. 904,21
904.14 Min
3]
A 4.9346e8 1.8834e9
©.7
o T z
“f v
‘%]EH 3,000 (rm) X‘\L
wes 0.0024673 0.0093142
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[Fig. 171 Temperature distribution of fire condition
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[O3 18] 341 & 59
[Fig. 18] Stress of fire condition

Figure
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1 Max ] T
0.65688 C: Static Structural
L Figure
0.77778 Type: Equivalent (von-Mises) El 13:9
WESEHT Unit: m#m
0.55556 Sl
0.44444 20120109 2 = 818
0.33333
0.22222 0.029667 Max
o111 0.026371
2 0.023074
0 Hin 0.019778
0.016482
0.013185
0.0098891
0.00685925
0.0032964
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[Fig. 16] Mesh generation of third pass [O8 19] 31 & HI&
[Fig. 19] Strain of fire condition
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[Table 5] Comparison of steady state and fire condition

. A sl 7
(650°C) (1007°C)

23 260.69C 904.8C
:?_;H 7.6274e8 2.703e9
%Z\%EH% 0.0037207 0.013185
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