JNC TNS400 2003-043

JFDREN B 2O L B8 A 5
— SRR~ — 43y PRI I 1) B KRB U —
(e &)

200343 H

Rk 4 o L BE K AE
K% T % & v & —



FEEOEME LI —HERE - BH - BT A5, TRICBHWEDR LS,

T319-1184 KBIE I IR R AT AR 4 k49
BBRET A 2 VIR
BRI B IR
BEaE 1 029-282-1122 (f£F)
T 7 vy A 029-282-7980
BT A — )V . jserv@ijnc.go.jp

Inquiries about copyright and reproduction should be addressed to :
Technical Cooperation Section,

Technology Management Division,
Japan Nuclear Cycle Development Institute

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki, 319-1184
Japan

O BBET A 7 W FEHE (Japan Nuclear Cycle Development Institute)
2003




JNC TN9400 2003-043
2003%3EH
FRUFEN B A TR I BE 3 B A58
— BT X R—Y /Xy RIRITHB T B /KGR K O —
(FF5EsREE)

ORI X fR5h*, _EHY SEE
2 g

FREBBEAEREFR & U T DRACS (Direct Reactor Auxiliary Cooling System) Z#AHL. FE
LT L F AIHAIZE (DHX : Dipped Heat Exchanger) ZEE L /= @ EEEFICHB N T,
BAERRE THEARE D AT LRI BHEEIC. FOENICDHX D S OB FEN
ADRAS, BMEESAFOREZERMRL. T v/ —ENEN SRELORBEIERIAT 51
>F—FyN\—7 00— (IWF : Inter-wrapper Flow) ASEE 2 EEZS5NTNDS, BREHESK
DTy N—FIZWROFTENDAR—T—/Ny BRI IWF IZL B mAICKIZTZEE
FEITHZDITLN2 B —HAETFTINOKREHBRERE (TRIF : Test Rig for
Inter-wrapper Flow) ZHWEHRERHREER LU=, T2, LA 3 RTHRHEHI—R
AQUA ERWERIFEREDA > —F v\ — 7 O— OB EHRT 5 720 OEREN +
EHL7z.

CNETITRY VBt RERWERREEBL THD. JI T SERX—5/ty R
ZEWODMIT7ZERICTBT 5 T vy N—EREADORRRECFLEAADRADBAKD 70—/ X
ZNTA—F LI BREROBREAMAERRZT > . FRNmHRESHRICL Y > SFL
REESEARE, N7 74 —<ICRIT I SHAKRBNFLEICE ADRARZ, Zhb
D7 O—NABFENFHICEIN TH D ZENDN o7z, BY VBRI R—F/)%y RMERTORR
RREDODUBRIZED &, R DHAR—Y/y TR, HROT7O—NZ2RT2TH, N
v REREREID & DK DA DIABIE WD IF RSB TH B T30 7z,

Xz, A 3 KTRIREFEN I— R AQUA ZHVWEAKRIENICRHEEREZER A v > 2 TE
WUIERBITETT o 2. Ny RIRFEICRIT 5ENBRBEEV T v\ —EERBRGEE
BYICEETEIEICKD, FLEO—BZRE, WITNOER—X EBITRESTEEE
TE, A2 =S yN—TO—DREFENITEHETES LG5 T,

* APELHFEE Y — - BEREMARLE - SFEdipEEERs I —7



JNC TN9400 2003-043
March, 2003

Study on Natural Convection in Core Barrel
Experimental and Numerical Results for Band Type Spacer Pads

KHAYASHI *, N.KAWAMATA*, H.KAMIDE*
ABSTRACT

In a fast reactor an Inter-Wrapper Flow (IWF) is one of significant phenomena for decay heat removal under
natural circulation condition, when a direct reactor auxiliary cooling éystem (DRACS) is adopted for decay
heat removal system. Cold coolant provided by dipped heat exchangers (DHX) of DRACS can penetrate
into the core barrel (region between the subassemblies) and it makes natural convection in the core barrel.
Such IWF will depend on a spacer pad geometry of subassemblies. Water experiment, TRIF (Test Rig for
Inter-wrapper Flow), was carried out for IWF in a reactor core.  The test section modeled a 1/12th sector of
the core and upper plenum of reactor vessel. Experimental parameters were the spacer pad geometry and
flow path geometries connecting the upper plenum and core barrel. Numerical simulation using AQUA code

was also performed to confirm applicability of a simulation method.-

An experimental series using a button type spacer pad had been carried out. Here a band type spacer pad
was examined. Temperatures at subassembly wall were measured with parameter of the flow path
geometries; one was a connection pipe between the upper plenum and core barrel and the other was flow hole
in core former plates between the outermost subassemblies and the core barrel. It was found that these flow

paths were effective to remove heat in the core in case of the band type spacer pad.

A general purpose three dimensional analysis code, AQUA, was applied to the experimental analysis. Each
subassembly and inter wrapper gap region were modeled by slab mesh geometry. Pressure loss coefficient
at the spacer pad was set based on the geometry. The numerical simulation results were in good agreement

with measured temperature profiles in the core.

* New Technology Development Group, Advanced Technology Division, O-arai Engineering Center
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Fig. 2-2 Schematic of Test Vessel
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Fig.5-1  Caiculational model of TRIF core and upper plenum
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Fig.5-2 Velocity and temperature field in vertical cross section (Case NC4P-03, J=3)



JNC TN9400 2003-043

- Fig.5-3  Velocity and temperature field in vertical cross section (Case NC4P-03,J="7)
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Fig.5-4 Velocity and temperature field in vertical cross section (Case NC4P-03, J=9)
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Fig.5-5 Velocity and temperature field in vertical cross section (Case NC4P-03, J=4)
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Fig.5-6 Radial temperature distribution in the core (Case NC4P-03, J=3)
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Fig.5-7 Velocity and temperature field in vertical cross section (Case NC5P-03, J=3)
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Fig.5-8 Velocity and temperature field in vertical cross section (Case NC5P-03, J=7)
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Fig.5-9 Velocity and temperature field in vertical cross section (Case NC5P-03, J=4)
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Fig.5-10 Radial temperature distribution in the core (Case NC5P-03, J=3)
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Fig.5-11 Velocity and temperature field in vertical cross section (Case NC6P-03, J=3)
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Fig.5-12 Velocity and temperature field in vertical cross section (Case NC6P-03, J=7)
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Fig.5-13 Radial temperature distribution in the core (Case NC6P-03, J=3)
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Fig.5-14 Comparison of radial temperature distribution (k=2,6,8)
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Fig.5-15 Comparison of radial velocity distribution (k=2,6,8)




