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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 catalyst 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.
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(a) Real system (b) Model for analysis
Fig. 1 Piping system geometry
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Fig. 4 Lining thickness vs. equivalent fluid density
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Fig. 5 Pipe inner radius vs. equivalent fluid density
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Fig. 6 Lining thickness vs. equivalent model density

23

22
2.1
2.0

194

Peo Ps

1.84

1.74

1AeaL \

15— — T —r T

30 40 50 60 70
Pipe Thickness (mm)

Fig. 7 Pipe thickness vs. equivalent model density
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Fig. 9 Lining thickness vs. equivalent elastic modulus
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Fig. 10 Pipe thickness vs. equivalent elastic modulus
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- Case 1) AA AAA Bol A&t AXE

o] AT 4 BeAQl 4 wyer
ol 2A9 7HsAel Atk Figy, 10, 1194 HE
2 AE CaselV)= Casell), Casel)B.t}= H3
ol Case )BEUE 2 BFAHQ ALHolt} Case
)9} Casell) At o] & HAT 4 Qi

Lining F77} $71¢d wet 571 @4 Asx
%7}8t1(Fig.9), Pipe FA7} Z7bgel W& 57t
B2 AFe Zaste AFE B} (Figlo)

Pipe 1A 9 3= 571 B4 Algd 2 9F
< AR = Figll & Pipe WAS 57t
g4 Ao BAE BoFo

4. ZE

A5 AA§ FCC Unit 9 Zo] 129 U5
AZRE A2AL BFE7] st g uist
HWEZ 425 o4y 4719 gy FhE 9o
7t AT 2 5o 9RE e WEE A
AR}, Pipe 57, skl T4, WA sl
0E EA4L 1Fe9c

P

re

(=]
F

) AEHY, A, BAF 1999, “AMF A&
FCC Unit 9] Pipe Stress 34 & 9|3 571 E4A
AN, ZlEgRIA, F5FF

(2) Chadda, T. S. 1981, “Effect of Refractory Lining on
the Stiffness of Steel Pipe”, ASME, pp. 79 ~ 87.

(3) Manuel Aguirre G. 1969, Bending of Composite
Cylinders, Master Thesis, Rice University.

(4) Mogbo Nathan C., Jirsa James O., and Wilhoit, Jr.
J.C. 1972, “Effective Stiffness of Concrete Coated
Line Pipe”, ASME 71-Pet-26, pp. 1 ~ 9.

(5) Truong, K. T. 1998, “Improve FCCU Refractory
Lined Piping Design”, Hydrocarbon Processing, pp.
69 ~74.

6 8%, FA%, 3hd1% 2000, “Lined Pipe 34}
S A9 57 @AAF A, FEHL IS
A8t &3] =%, pp.547~550.

(7) 1998, Project Book for Stress Analysis in FCCU-
Reactor/Regenerator, RT1.

- 968 -



