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Abstract

The HANARO, multi-purpose research reactor, 30 MWth open-tank-in-pool type, is under 24 MWth of power operation
since it reached to the initial critical in February, 1995. Many useful experiments should be safely performed to activate the
utilization of the HANARO, but there is a radioactive risk of using the HANARO. To reduce the risk, a test facility, which is
not reacted by nuclear fuel, is being developed to simulate similar flow characteristics with the HANARO. This paper describes
the computational flow analysis to determine each shape of simulating fuels for simulating the flow similarities of 36 elements
hexagonal fuels assembly and 18 elements circulating fuels assembly loaded in HANARO. The shapes of orifices were
determined by the trial and error method and the structural integrities of them were verified by the finite element method
assuming that the flow rate and pressure differences of reactor core are constant. The analysis results will be verified with the
results of the flow test to be performed after the installation of this test facility.
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Figure I HANARO fuel assembly

Figure 2 Hexagonal and circular perforated plates in simulated
orifice

Table 1 Design conditions of orifice flow

F5xd [ $4% cgve| d¥egyx
313k KPa 210 210

%, m3/ sec 196 127

3. WA

El

o, NS O=wu,, '=y S,=—JdP/ox,
+pgt+ V;oth o V,=vr;+F; < 9F A
Hyla) 9 og A

FAHNE A8 FE ZEIR)E Ao, dREde
HEFE b—e TS HEA ARHAAE oF S0 Fre
A AZE AHgst, BN FASE IEEEE M)
AahA 0001 seco] ATHFAo R ok 27357ke] RIAAG B4

44

32 2892 F5AA
Tl il tEA e FHAINE WAATEA
SPxVix (71@—) 2
P =2
A]kol 210 kPaol W2 W7bA] AdfE At
z

o] jut
A% BEAE #3 AW 19 39 o]

dm 4y = 10 02 ox Hd
39, ) mE do >
oE ok

R
o 2Ty T
i o

2 in
E% OW.\ ol

o =
~ o& ,
& L_U == ox
Q 34_: Nié
E. I8 ok
T o of
=S T
g il I :
% as) iy ~
=S % -
S R
e R 3
i - o -

Mg oft o &
ol o It
= i
w T3
= > oxl

st

g 5o Jehhgith 1#a F2 FHLE AT A
Agsiglon giike] F8 Fose 100

Hz vintel A Jelya glom 98 eguAys x yeieg

{ ]
Sat &k

5
¥

5 0§ & 3

et pa e Prmowrd (v s
33

Taveiaa a ks boeneaw w8
N ErD reg e Al PO vl

Figure 3 Static pressure contours of orifice
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Figure 4 Variation of drag coefficient

Naturat frequency : 47.114 Hz
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Figure 5-(a) X-dir. frequency mode of hexagonal orifice



Natural frequency : 47.114 Hz
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Figure 5-(b) Y-dir. frequency mode of hexagonal orifice

Natural frequency : 54.606 Hz
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Figure 5-(c) X-dir. frequency mode of Circular orifice
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Figure 5-(d) Y-dir. frequency mode of circular orifice

Natural frequency : 54.606 Hz
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Table 2 Principle frequency mode of hexagonal and circular
orifices (Unit : Hz)
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Figure 6 Dimension of orifice
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Figure 7 1, 2, 3 mode of hexagonal orifice (47.114 Hz, 127.74
Hz, 230.257 Hz)
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Figure 8 1, 2, 3 mode of circular orifice (54.606 Hz, 149.608
Hz, 275.78 Hz)
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