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ABSTRACT

In this study, the high-temperature high-pressure vessel was successfully manufactured, which can be used
to store pressurized air and to increase the temperature for the mix performance test of high-temperature
high-pressure air with coolant (e.g., water). In this research, static structure analysis and transient thermal
analysis were performed using the commercial software Midas NFX 2015 R1. Based on the results, the
optimized pressure vessel design was carried out. As a result of the optimized design, the minimum stress
and minimum weight were found at 120 mm of the vessel thickness, and the optimized pressure vessel was
verified. Finally, through manufacture and performance test (e.g., the non-destructive inspection and hydraulic
pressure test), the reliability and safety were validated for the designed pressure vessel.
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Table 1 Requirement of pressure vessel

Contents Value
Maximum Temperature 400 [C]
Maximum Pressure 4300 [Psi] (= 30MP)
Vessel volume 1000 [L]

Table 2 Material property of SA182-F304

Contents Value
Density 8 [g/em]
Tensile strength 485 [MPa]
Young's modulus 193 [GPa]
Poisson ratio 0.29

Heat conductivity 0.0157 [W/mn-C]

510 [J/kg C]

Specific heat
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Fig. 1 Drawing of pressure vessel

N@ @700.0

4-R150.0

2600.0

118.0
Fig. 2 Drawing of pressure vessel after modification
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Table 3 Result of finite element analysis
Ao A 3), @E T AAE 12 u% Structure Thermal
2719 4L 99| Figl ¥ 2o} Analysis Analysis
2R /~:LJJr Ao HJAL 98 |7 A= Maximum Stress 154.97 [Ma]  200.69 [MPa]
ZAE A3 2 FAZ WA A FA4L 99 Maximum Displacement ~ 0.35 [mm] 4.91 [mm]
Fig2 9} 2t} Temperature - 199.44 [C]
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Fig. 7 Detail design of pressure vessel

Fig. 8 Manufacture of pressure vessel
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