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ABSTRACT
The HANARO, multi-purpose research reactor, 30 MWth open-tank-in-pool type, is under normal

operation since it reached the initial critical in February 1995. The HANARO is used for fuel performance
tests, radio isotope productions, reactor material performance tests, silicone semiconductor productions and
etc. Specially, the HANARO 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 those at
a flow tube (OR-5). The target should be sufficiently cooled in the flow tube without an interference with
the cooling of the others and an induction of extremely vibration. This topic is described an analectic
analysis for the cooling characteristics of the fission moly-99 target to find the minimum cooling water. It
was confirmed through the analysis results that the minimum cooling water, about 2.717 kg/s flew through
the flow tube under the worst case that the guide tube got no perforating holes for cooling water to pass
through the holes and that the target was safely cooled under about seventy percent (70%) of the
maximum allowable temperature of the target.
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Fig. 1 Installation of target quide tube
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Table 1 Boundary conditions
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Fig. 6 Contour of static pressure (Pa)
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Fig. 8 Contour of static temperature (K)

3.3.3 2xEx

M Aud AHEY Y SRE¥ FAG 20
M BRI 2EEXE AAsd] fig. 87 o] ¥F
% d5e LEREE Yehya ok

SHFRTH FFEA o £ REFEE YeINUL
o Jo25E 146 T (3776 K)olth ol B39 3
el &R = 14657 TR 4213 T ¥k

Wzt 9257 3B TY o, il $79 B
LEE %415 C G147 K2 JYehiigich g9 o
o Wii-e WE=E 242 612 T (3342 K% 622 C
(332 K)ole &5 &§&%E o138 Yehidch

Jd AR 249 U gFe Uy HELx
€ %42 736 T (467 K)9 743 T (473 K) % 86
T (3596 K)¢k 874 T (3604 K)2 4=},

4. 3 8

Y HFZAE vzd 238 AW 2 Q&5
A RS2 B f53) A5 FFE vAA @
T BN ZARE Weld EHo] FE3] BzE oo}
L=

o] HESY] A& il FHo| e AHA
Wztste 7 o3l e 2N AdFA fNrEe

o] g3t} FH 9] WAEA S sMsigon d& FEL
&3 2ok
1) OR5S] ZAMFd) hu#e} A= o] gla, 2 ¢t
£3o] FAHo} gl AN 2 st FA4H
o2 shEsta g o, hiiFe] HYe AL
230 kPagelth zaja EXo B EwWn SRE
W& k7t 2187 kPash 2180 kPag YERH o] 9%
9] 0.7 kPay & ¢¥E 240,
2) 5% 20 hiF o) £ERTE EF
R FF&4E 4 3m/s Y2 e
o} o] £E+= qhilEe] Foo] gl AeldA A
A3 7 oE e 2A0MY oy F3e o
272 kg/sZ =5
3 L LEE 65 T A B39 Huere
1046 T (3776 KIZ YehNo] 4 Hojsg &
E (1466 T)9) o 70% WA StAsA Wzt
=9}

£
2 a7E H|eRot Fase 27 949 A
gAY dBez SYHASH BAR o2 RolA)
A =gu,

& 28

(1] Park, Y. C, et al, 199, “System Performance
Test in HANARO", the 5th ASRR Vol 1,
240-246.

[2] Kim, H I, et al, 1996, “Flow Characteristics of
Korea Multi-Purpose Research Reactor”, Proceedings
of the 7th International Meeting on Nuclear
Reactor Thermal-Hydraulics.

3] Jun, B. J. and Park, Y. C, et. al, 2002, "Year
2002 HANARQ Operation”, KAERI/MR-395/2002,
KAERIL

[4] Park, Y. C, et. al, 2003, "The Analysis of Core
Flow Characteristics When Fission Moly Target
is Loaded or Unloaded in HANARO”, Proceedings
of Korean Nuclear Society Spring Meeting, Gyeong
ju, Korea.

[5] Fluent Inc. Users Manual of FLUENT 54.

- 507 -



