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Numerical Analysis of Bubbly Flow in Helical Tubes
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Helical coil type heat exchanger tube is used in evaporator and superheater of MONJU which is a fast-breeder
reactor(FBR). This heat exchanger can be made smaller and decrease oscillation by fluid in comparison with usual
type. However, the studies on two-phase flow inside the helical coil tube are not reported so far. It is important for the
safe operation of helical coil type heat exchanger to understand flow pattern and behavior of bubbles in the tube. The
purpose of this study is to analyze flow patterns and the behavior of bubbles in the helical coil type tube by means of
Computational Fluid Dynamics(CFD) using Eulerian-Lagrangian model in cylindrical coordinate system.
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Fig.1 Curvature Vector
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Fig.2 Calculation of Void Fraction
on the Cylindrical Coordinate system
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Table 1 Calculation conditions

No. ulmis] %] g[m/s’]  R[m]
1 0.2 0% 0 -
2 0.2 3.0% 0 -
3 0.2 3.0% 9.8 -
4 0.2 0% 0 1.3
5 0.2 3.0% 0 1.3
6 0.2 3.0% 9.8 1.3
Pipe Radius 0.05 [m]
Pipe Length 1.00 [m]
Grid Division Number rX 6 Xz  10X30X100
xXyXz 10X10X100
Curvature Radius R 1.30, oo[m]
Void Fraction a 0, 3[%]
Reynolds Number Re 1760
Froude Number Fr 0.202, oo
Dean Number K 351,0
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