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Structural Analysis of Boiler Module for Sea-Transportation
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Abstract

Finite element analysis was carried out to investigate the integrity and reliability of boiler module during
sea transportation. The boiler module was supported by steel structure to relieve the instantaneous shock
from oceanic wave and its primary parts were strengthened with several reinforcements. Finned tube walls
which were used in the furnace wall were assumed as orthotropic plates having equivalent material properties.
The bank tubes were also equivalently modeled in accordance with ASME B31.1 for the convenience of finite

element modeling.

The calculation results were compared with the yield stress of the material. In particular, the bank tube
stress, which was evaluated by converting the calculated stresses in equivalent tubes into those in original
tubes by using the ratio of diameter, was also examined with yield stress.
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for the stress analysis of boiler module with steel
structure
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Fig. 2 Finite element meshes and boundary conditions
for the stress analysis of boiler module without
steel structure
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Fig. 3 Finite eclement meshes for the verification of
equivalent modeling between fin-tube structure
and orthotropic plate

Table 3 Comparison of selected variables between fin
tube structure and equivalent orthotropic plate

Von-Mises Stress Displacement
Fin tube 390.7 MPa 2.367 mm
Orthotropic 334.3 MPa 1.942 mm
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Table 4 Analysis type according to the consideration of
steel structure

Case Loading Condition
CaseI-1 Case 1 with Steel Structure
Case I -5 Case 5 with Steel Structure
Case I -6 Case 6 with Steel Structure
Case 11 -1 Case 1 without Steel Structure
Case I[1-5 Case 5 without Steel Structure
Case 11 -6 Case 6 without Steel Structure
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Table S Selected results from the stress analysis of boiler

(®

Fig. 4 Positions were chosen and given letters

module
Condition | Case Location Mises Stress
A 19.83 MPa
E2 30.14 MPa
M Steel Structure | 7321 MPa
Bank Tube 3.54 MPa
Wall 12.76 MPa
With Steel 15 E2 19.70 MPa
Structure Steel Structure | 23.24 MPa
Bank Tube 1.10 MPa
Wall 12.76 MPa
16 E2 19.70 MPa
Steel Structure 23.24 MPa
Bank Tube 1.10 MPa
Wall 19.21 MPa
L1 E2 31.62 MPa
Steel Structure 34.93 MPa
Bank Tube 3.64 MPa
) Wall 16.44 MPa
“’S‘g‘:}‘“ s E2 27.36 MPa
Structure Steel Structure 26.29 MPa
Bank Tube 1.24 MPa
Wall 16.44 MPa
L6 E2 27.36 MPa
Steel Structure 26.29 MPa
Bank Tube 1.24 MPa
Yield Stress 179.1 MPa
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