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Equivalent Mechanical Property for Stress Analysis on Lined Pipe
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Abstract

The refractory-lined pipe is used to protect the system from high-temperature of the internal flow. The
property of the refractory has an effect upon the stress analysis for fluid catalytic cracking(FCC) unit piping
design. The equivalent elastic modulus and density considering steel and refractory must be applied in the
stress analysis of the system. In the research, the theoretical method to obtain the value of the equivalent
property is introduced and then the parametric analysis is carried out to understand the characteristic of the
material properties, and the stress analysis is performed with reactor, the part of FCC unit.
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Fig. 3 Cross section of lined pipe of Caselll
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Fig. 10 Schematic diagram of reactor
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Fig. 12 FE model of stripper and riser

Table 1 Dimension and loading condition of model

Stripper Riser
LD. 4,524 mm 1,753 mm
tg 76 mm 51 mm
L 127 mm 152 mm
Eg 193,799MPa 189,582MPa
EL 4,867MPa 11,032MPa
Pressure 0.175MPa 0.260MPa
Temperature 145°C 210°C

Table 2 Equivalent elastic modulus

(Unit : GPa)
Stripper Riser
Eeqt 202 214
Ecg 199 - 201
Eegs 199 201
| 201 209
Table 3 Analytical result
(Unit : MPa)
Py | PL+Py+Q
Solid Modet 142 161
Case I 160 180
Case II 155 175
Case I 155 175
Case IV 158 178
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