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The Analysis of Core Flow Characteristics When Fission Moly
Target is Loaded or Unloaded in HANARO
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Abstract

The HANARO, a multi-purpose research reactor of 30 MWth, open-tank-in—pool
type, has been under normal operation since its initial criticality in February, 1995. To
produce fission moly, medical isotope, by using the HANARO a target handling tool
1s developed. When the target is loaded or unloaded, under the HANARO normal
operation, it is predicted that the flow characteristics in the core are variated by the
variation of the flow rate. This paper describes an analytical analysis to confirm the
flow characteristics of the core by loading or unloading the target at the OR-5, a
circular flow tube in the core. As results, it is confirmed that the HANARO is safely
operated through the analysis results that the flow distribution of the core is
maintained above 95% of the average flow rate in the core though the target is

completely loaded or unloaded under the HANARO normal operation.
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Table 1 Pressure loss coefficients
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Fig. 1 Analysis model for inlet plenum and core of HANARO

Fig. 2 Index of flow tube
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Figure 5 Contours of velocity magnitude at flow tube exit under state #1

Figure 6 Flow distribution at flow tube exit under state #1
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Table 2 Flow ratio of each channel under State #2 based on those of State #1

Hexagonal | Flow rate Flow ratio (%) Circular Flow rate Flow ratio (%)
flow tube (kg/s) based on State #1 | flow tube (kg/s) based on State #1
1 19.888697 2.839% S1 13.314853 2.311%
2 19.768303 2.950% C1 13.530202 3.132%
3 20.207132 3.154% S3 13.484560 2.827%
4 20.311590 3.296% C3 13.566113 3.022%
5 19.788727 1.373% C4 12.843627 0.313%
6 20.012228 2.529% S4 13.147562 1.576%
7 20.256350 3.405% C2 13.454015 2.512%
8 19.644157 -0.210% S2 13.313631 2.100%
9 19.715300 1.711% OR1 12.859370 0.376%
10 20.074139 3.036% OR2 12.883746 0.518%
11 19.613091 1.791% OR3 12.807697 1.084%
12 19.251621 0.502% OR4 13.090472 0.920%
13 19.916100 2.433% ORb 0 -100.000%
14 20.137545 2911% OR6 13.045320 1.864%
15 18.859976 -0.078% OR7 13.737023 2.920%
16 19.783470 1.875% OR8 13.477943 2.808%
17 20.086729 2.454%
18 19.165321 0.951%
19 20.011703 3.412% =78 =
20 19718184 L6429% {(State #2)—(State #1)} / (State #1)
CT 19.449236 1.066% H S/ = 3.812% (Hexa 19)
IR1 19.510719 1.143%
IR2 20.033911 2.892%
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Fig. 9 Stream line colored by static pressure under state #3
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Figure 10 Flow velocity distribution at the flow tube exit under state #3
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