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The Analysis of Flow Distribution in the Core Channel of the HANARO
Flow Simulated Test Facility

Y. C. Park and K. R. Kim

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. Many experiments should be
safely performed to activate the utilization of the HANARO. A flow simulated test facility has been
developed for the verification of structural integrity of those experimental facilities prior to loading in
the HANARO. This test facility is composed of three major parts; a half-core structure assembly,
flow circulation system and support system. The half-core structure assembly is composed of
plenum, grid plate, core channel with flow tubes, chimney and dummy pool. The flow channels are
to be filled with flow orifices to simulate similar flow characteristics to the HANARO. This paper
describes an analysis of the flow distribution of the core channel and compares with the test results.
As results, the analysis showed similar flow characteristics compared with those in the test results.
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Fig. 1 Moddling of core structure assembly

Table 1 Operation and boundary condition

Fluid Water (998.2 kg/s)
Operating Temperature 40 °C
conditions Pressure 1 atm
Gravity 9.8 m/s?
Low inlet Core flow , 369 kg/s
Upper inlet Bypass flow, 41 kg/s
Outlet Outlet flow, 410 kg/s
Boundary | Hexagonal flow tube
conditions channel
- Porous media
Cylindrical flow (dP=209 kPag)
Out core channel
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Fig. 2 Flow distribution in the core channel of
the flow simulated test facility after
calculation
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Fig. 3 Flow distribution in the core channel of
the HANARO after field test

Table 2 Experimental formula of the flow
characteristics for flow verification orifices

Torrance Average
Description A B min./max. | Torrance
(%) (%)
Hexagonal | 5 447 | 0.5255 |0.04-0.2 0.1
type
Circular type 1.5711 0.4982 0.1-0.5 0.2

Fig. 5% 2ol =3¢ #¥2Eg dehnac
276l 7 KT FFo] ANANSG 2ol B
HolAT RERERHE YBF /e RelA w

—
YIS wolFm Qo] FERI FBe AAT



154 N3 By

TR

[CFD 1 ]

AdAdRE= §24 2 948 f58o FIHFY
98% ol4g UEhldey Addas WR 98 &
S0l BF 95% °]3E JERNAT

a2y 98 98 F53L A4 2 n3shR
2 yREd g 22 4% 328 ¢S 2o §
Y FEEAHE 29 FAT

olg g Aol da =M FHF FHoAAN 1F
3 29 S73 948 458 2 4 F9 A¥HF
Z}z} 244 kg/s, 83 kg/s 2 43 kg/sE e F
ol MASZRT 1 kg/s © Bo] TEAT 7Y
Eo] AAFZER o go] 7] Wi R F
E0 430 o A s2& Ao #udHh

@ @ ® (@ (@

Fig. 4 Configure of flow simulation and verification
orifices
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Fig. 5 Flow distribution in the core channel of the
flow simulated test facility after field test
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