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Critical Heat Flux Tests using Finned Rod Bundles
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Abstract

Rod bundle CHF tests were performed under the low flow conditions to supplement CHF
data for HANARO fuel. Test rod has the same geometric configuration as the real HANARO
fuel and aluminum cladding with fins is co-extruded on SUS heating tube. There are 3 types
of test sections that their shapes are hexagonal with 7 rods, triangular with 3 rods and
rectangular with 4 rods. Test bundle has 3 spacers axially and a view window is located in
upper region of the test section. Flow patterns until CHF condition are typically varied from
bubbly flow to annular flow and then CHF is occurred through long annular flow period. 36
bundle CHF data were obtained in 3 test sections. When bundle CHF data are compared



with single rod CHF data, bundle CHF data are larger than single rod CHF data by 4% ~
32%. It is considered that these results are induced by enhancement of turbulence and
thermal mixing generated by spacers. It can be seen indirectly that the existing thermal
margin analysis for HANARO core has a conservatism because CHF correlation was

developed based on single rod data.
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Number of heated rods 7 3 4
Qs 7o Heated length 700 700 700
i t&rﬁ]m)a ] Bottom unheated length 780 780 780
Top unheated length 500 500 500
Pitch between rods(mm) 12 12 12
Sheath Outer diameter at base of fins 7.87 7.87 7.87
dimension
(mm) Outer diameter over fins 9.91 991 9.91
) Number of fins 8 8 8
dinn Height of fins(mm) 1.02 1.02 1.02
imension : -
Width of fins(mm) 0.76 0.76 0.76
28.5
Flat to flat(mm 329 ; 241
Flow tube (mm) (height)
dimension Cross sectional area(mm’) 937.7 467.7 578.2
Inner perimeter(mm) 114.0 98.6 96.2
Net flow area(mm”) 553.7 303.1 358.8
Bundle Hydraulic diameter(mm) 5.52 5.47 5.51
dimension Total heat transfer
area without fins(mm?) 121149 51921 69228
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