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Transport of a capsule immersed in the pipe
Part II. Experimental Results
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ABSTRACT

The Hydraulic Transfer System(HTS) is a facility for producing various radioisotopes, and it enables us to transfer materials

irradiated into the reactor core remotely. The irradiation capsules or targets, which are the aluminium capsules for sealing

materials irradiated, pass through the pipe by hydraulic force due to pump operation. When the irradiation capsules are

transferred, the moving speed of those should be controlled intendedly to maintain the structural integrity themselves and not

to exceed the limit of the insertion rate. Thus, the main design parameter is concluded by the flow rate and the drag force

resulting from the water gap between the capsule and the pipe wall. In the part I of this paper, the moving speed of the capsule

is predicted based on the theoretical background, and the experimental loop design is presented. In the part II, the experimental

results are compared with the theoretical results. Finally, the design parameters for the HTS will be determined.
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Fig. 1 Flow rate measurement result when closing bypass
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Fig. 2 Flow rate varying frequency on an invertor

pump when closing bypass
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Fig. 3 Flow rate measurement result when opening bypass
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Table 1 Flow rate and flow speed inside pipe (inner
diameter : 31 mm) varying frequency on an invertor pump

when closing bypass

Freq. l;;):; Flow Speed
Hz 3 - -
m’/h liter/m liter/s m/s
3 0.313 5.217 0.069 0.115
6 0.691 11.517 0.192 0.254
9 1.081 18.017 0.300 0.398
12 1.478 24.633 0.411 0.544
15 1.877 31.283 0.521 0.691
18 2.286 38.100 0.635 0.841
Table 2 Flow rate and flow speed inside pipe (inner

diameter : 31 mm) varying frequency on an invertor pump

when opening bypass

Flr:;]. l;;)t‘: Flow Speed

m*h liter/m liter/s m/s
3 0.278 4.633 0.077 0.102
6 0.592 9.867 0.164 0.218
9 0.900 15.000 0.250 0.331
12 1.224 20.400 0.340 0.450
15 1.547 25.783 0.430 0.569
18 1.889 31.483 0.525 0.695
21 2.210 36.833 0.614 0.813
24 2.549 42.483 0.708 0.938
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Fig. 9 Mean speed of irradiation capsules (150 g) with the
number of the irradiation capsules
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