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Flow Distribution in the Core of the HANARO After Suppressing the Jet
Flow in the Guide Tube used for Loading Fission Moly Target.

Yong—-Chul Park, Byung-Chul Lee, Bong-Soo Kim and Kyung-Ryun Kim

The HANARO, multi-purpose research reactor, 30 MWth open-tank-in-pool type, is planning to
produce a fission moly-99 of radio isotopes, a mother nuclide of Tc-99m, a medical isotope and is
under developing a target handling tool for loading and unloading it in a circular flow tube (OR-5).
A guide tube is extended from the reactor core to the top of the reactor chimney for easily loading
the target under the reactor normal operation. But active coolant through the core can be quickly
raised up to the top of the chimney through the guide tube. The jet flow was suppressed in the
guide tube after reducing the inner diameter of a flow restriction orifice installed in the OR-5 flow
tube for adding the pressure difference in the flow tube after unloading the target. This paper
describes an analytical analysis to calculate the flow distribution in the core of the HANARO after
suppressing the jet flow of the guide tube. As results, it was confirmed through the analysis results
that the flow distribution in the core of the HANARO were not adversely affected.
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Fig. 1 Plan view of core channel of the HANARO

] Flow 0 |

B>

Tobe

u Tabe
or)

S

Fig. 2 Installation of fission moly guide tube
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Table 1 Constants and exponents of flow measurement

dummy fuels
Dummy fuel A p Error ratio(%)
DH-002 | 1.88853 0.566339 0.867
Hexagon | DH-003 | 1.89123 0.569319 0.742
DH-004 | 191453 0.548788 1.203
DC-002 | 1.24527 0.558143 1514
Circular | DC-003 | 1.37596 0.568535 1678
DC-004 | 1.28139 0.551514 1.325

Lower Guide Tube

Fig. 3 Analysis model of inlet plenum and core
channel for the HANARO

Table 2 Boundary conditions

Flow rate 6535 kg/s
Differential pressure 226 kPag
Gravity accelerator 98 m/s*
Temperature 40 °C
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Fig. 4 Relative error of hexagonal and circular
flow channel

Table 3 Total flow of design, test and calculation

(unit: kg/s)
Flow | Design | No. of | Design Cal’ n
tube |unit flow |flow tube| flow | 1eSt AOW| “how
Hexagon| 1258 16 201.28 201.3 203.1
Circular | 1964 23 451.72 452.2 4532

Total flow 653.0 6535 656.3
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Fig. 5 Flow distribution of circular and hexagonal
core channel
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