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Stress Analysis of Expansion loop Using Finite Element Method
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Abstract

Designing of piping which they are operating in extreme high temperature and pressure
condition such as steam pipes in power plants. Pipes can expand when temperatures has raised in
high and will shrink when the temperature drops. If the pipe is clamped and fixed on either side. The
expansion and contraction can cause pipeline damage due to the stresses exceed the allowable stress
of the material used to make pipes. The solution to the expansion of the pipeline system can be used
an Expansion joints or installing a pipe Expansion Loops to support the expansion and the shrinkage of
the pipe line. By using the expansion loops are cost cheaper than using expansion joints. The
designing of the expansion loop must be designed with in provisions of the standard ASME B31.1,
which is the standard used in the design of steam pipes in power plants. Previously, a presenter shows
how to calculate the stresses in the expansion loops in several ways. Such as Tube turns method and
Grinnell method, but the most used and effective method is the Kellogg's. And later, computer

developers have developed several programs which were used to calculate the size of expansion
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loops, such as CAESAR Il. This article presents a method of how to calculate the stress and

momentum of force acting on the expansion loop with the method of calculation of M\W. Kellogg by

study from the Three-dimensional-horizontal loop from modifying the temperature and pipe size. As

the results of the studied were used to compared with Finite Element by program ANSYS, which

results are consistent along together.

Keywords: stress, flexibility, thermal expansion, ASME B31.1.
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2.2 MIHIAUAUIID

Thickness,t, = __PD, +A4 (1)
2SE, + PY

ANUNUNUREEANIABINS

~
Il

P = anusunglunldesnyie
D = ANUAUINEUBNNID

o}

S = AAnuAueyIngumginldesnuuuyie

Y = coefficient of material
A = allowance corrosion
E, = quality factor
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gﬂﬁ 1 Three-dimensional-horizontal loop
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S, = AMULAUTA (Torsion stress)

M, =luwuddn

M, = luuddn

Z = lgdamindn

L = UNNROIAIAUAUAUILUL
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3. HAN1SAATIZA
A139N 1 MITNNANITIATIZINT, TULLUA wasAULAY 910 FEA Wiguiungud MW. Kellogg

. NANSAATIZA
GHE]
Kellogg FEA
Temp. (°O)| L (m)|L,(m)|L,(m)[W(m)[H(m)| h(m)|Schedule|  F,; (kN) Mgy (kN-m) Sa(MPa) Faz (kN) Mey(kN-m) | S (MPa)
40 172.71 370.10 132.85 137.95 246.76 82.28
200 30 8 135 45 4.5 2 60 229.61 492.02 132.85 176.86 324.26 73.14
80 281.42 603.05 132.85 223.11 401.42 66.65
40 137.95 349.45 121.52 107.80 229.16 82.08
300 30 10 18 6 6 2 60 176.86 464.56 121.52 138.79 307.12 72.62
80 223.11 569.40 121.52 176.69 388.13 66.55
40 83.27 297.40 112.22 82.85 223.21 78.29
400 30 12 1 225 75 75 2 60 110.70 395.37 112.22 106.89 295.09 68.92
80 135.69 484.59 112.22 135.16 371.30 62.51
40 75.33 304.90 108.57 74.70 195.45 78.21
500 30 14 | 255 85 8.5 2 60 100.14 405.33 108.57 96.50 265.80 68.90
80 122.74 496.80 108.57 122.09 337.89 62.51
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