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Visualization of 2-Phase Flow at Heat Pipe using Neutron Imaging Technique

TaeJoo Kim, Suli Park, JongYul Kim and SeungWoo Doh

Abstract The circular and flat heat pipe were experimentally investigated by using neutron imaging
technique. This experimental study was performed at the DINGO of OPAL research reactor, Australia.
The diameter of the circular heat pipe is 10 mm and the dimension of flat is 10(width) x 3(thickness)
mm2, respectively. We used the distilled water as a coolant. The coolant distributions and 2-phase
flow patterns were measured under heating conditions. Experimental results show that neutron imaging
technique is a good tool to visualize the 2-phase flow and phenomena in the heat pipe. The coolant
distributions and 2-phase flow patterns depend on installation posture of the heat pipe and volume
ratio of the coolant. Finally, it was discussed to calculate the void fraction by neutron imaging
technique.
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Figure 1. Mass attenuation coefficient among
thermal neutron and X-ray[10]
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Figure 2. Components of neutron imaging
technique
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Figure 3. Schematic diagram of DINGO, OPAL.
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Figure 4. Schematic diagram of the test apparatus

Table 1. Experimental conditions

Parameter Specification
Working Fluid Water
Volume ratio [%] 10, 30, 60

Tube Shape Flat, Circular

Flat: width(10), depth(3)
Circular: diameter(10)

Tube size [mm]

Tube Angle [°] 70, 90

Heat Pipe

Heating Block

e Cartridge Heater

Figure 5. Schematic diagram of heat pipe Angle
[front view]
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Figure 6. Visualization images of circular heat
pipe by neutron imaging technique without heating
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Figure 7. Visualization Images of flat heat pipe
without power: a) 70° and b) 90°

a) b)

Figure 8. Visualization Images of flat heat pipe at
30C: a) 70°and b) 90°



T/ YIS o183t Heat Pipe W] oVdf& 7HrI5} 19

a) b)

Figure 9. Visualization Images of flat heat pipe at
70°C: a) 70°and b) 90°

Figure 10. Visualization Images of flat heat pipe
at 90C: a) 70°nd b) 90°

a) b)

Figure 11. Visualization Images of circular heat
pipe without power: a) 70°and b) 90°

a) b)

Figure 12. Visualization Images of circular heat
pipe at 30C: a) 70°and b) 90°

a) b)

Figure 13. Visualization Images of circular heat
pipe at 70C: a) 70°and b) 90°

a) b)

Figure 14. Visualization Images of circular heat
pipe at 90C: a) 70°and b) 90°
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