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Analysis for Internal Fluid Flow of CANDU Feeder Pipe
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Abstract

The purpose of this study is to predict the most thinning part in feeder pipe of CANDU
plant by internal fluid flow analysis. This study is performed 3-dimensional analysis for five
types of feeder pipe using the commercial computation code, FLUENT. The characteristics of
feeder flow depends on the feeder geometry. The flow of the elbow is much more complicated
than that of the straight pipe, since the rotation of flow changes the pressure and velocity
distribution in pipe and the change of the turbulance shape makes the secondary flow. The
focus of this study is the analysis of elbow flow and the effect of the bending angle and pipe
length for the five feeder types were analyzed.
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3.1.1 Feeder =21%
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E 1. A A feeder®] geometry parameters

Distance Distance . Pipe
Number of |Bend No. 1|Bend No. 2 Twist ]
Bend between the | between the Nominal
Feeders per| Angle Angle Angle .
Type React « ) d ) Hub and 1st | 1st and 2nd « ) Diameter
eactor egree egree egree
& & Bend(ft) Bend(ft) £ (in)
3 12 42.8 30.2 1.89 1.5 128.8 2.5
4A 20 73.1 70.0 0.6 0.98 146.38 2.5
5C 22 73.1 70.0 0.6 5.76 146.38 2.5
6 194 73.1 - 0.6 - - 2.5
10C 2 73.1 70.0 1.2 6.84 146.38 2
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13 7. Feeder Bend Type 10C 19 8. Feeder Bend Type 3

19 9. Feeder Bend Type 6
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¥ 2. Feeder ¥4 &

feeder -9 F4= 244 AAA

Material(fluid) fluid water
density (kg/m") 700
specific heat(J/kg + C) 3316
thermal conductivity(W/m + C) 0.534
viscosity(kg/m-s) 0.000835
pressure(Pa) 10°
temperature(K) 579
Inlet(]1+271) velocity (m/s) 145
temperature(K) 579
turbulence intensity (%) 5
hydraulic diameter(in) 2.32
pressure(Pa) 10’
Outlet(&+271) pressure(Pa) 99 x 10°
Wall(d z=7) heat flux(W/m”) 0
4. 47 4D 513
Ao A feeders AZANDoA HzZtoz By)Ew ¢ Fore 55 BAs Aoz 7HAE
Ak A¥ B feedervl #e] FHHE AN dF, TEH, ETE TS FIsAT
16 (1) 11
1.3 (10) 10
o9 9 oo0o oo
0.66(8
Inger; 35
N 7 8
0.33 (6
x/Di =16 1.3 1.0 0.66 5
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L (bend type 4A)
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