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Pipe-rack structures supporting high temperature and pressure are of great importance to ensure the safety of the operation of the
plants. If some damage occurred in the pipe-rack structure, the facilities not only bring damage to the commercial property, but also
result in economic losses. Specially, since pipe-rack structures are exposed to various environmental conditions, it is essential to
evaluate the thermal behavior of the structure caused by environmental conditions for the appropriate design and maintenance of the
pipe-rack structure. Thus, based on a selected, typical pipe-rack structure, a thermal-stress coupled analysis was conducted to evaluate
the temperature distributions and thermal stresses of the structure. For this, this study accounted for the operating condition of the
pipe and the effect of environmental conditions, Yeosu in South Korea and Saudi Arabia in the Middle East. The results of the study
showed the need for accounting for a variance in the environmental factors to evaluate the thermal behavior of the pipe-rack structure
along with the working condition of pipe.
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(b) Solar radiation
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Fig. 2. Hourly variations in ambient temperature and solar radiation



Table 1. Mechanical and thermal properties of the pipe-rack

structure
. 3 Thermal
Density 7850 kg/m oty 60.5 W/m-C
Modulus g
sty 200 GPa Specific Heat 434 J/kg-C
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Table 2. Temperature of the pipe-rack obtained from the
heat-transfer analysis

Fig. 4. Temperature distribution of the pipe-rack structure at noon
in Yeosu due to environmental conditions
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(@) Normal stress in Yeosu (MAX = 39.25 MPa)

(b) Normal stress in Saudi Arabia (MAX = 138.04 MPa)
Fig. 5. Stress contours of the pipe-rack structure at noon due
to environmental conditions
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