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Design of the 1/8 Scaled HU-KINS Based on the Scaling Laws for the
Experimental Investigation of Thermal-Hydraulic Effect of CANDU-6
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Abstract

To investigate the moderator coolability for CANDU-6 reactors, a test facility (HU-KINS) has been
manufactured as a 1/8 scaled-down of a calandria tank. In the design of the test facility, a scaling law was developed
in such a way to consider the thermal-hydraulic characteristics of a CANDU-6 moderator. The proposed scaling law
takes into consideration of the energy conservation, the dynamic similitude such as dimensionless numbers,
Archimedes number (Ar) and Reynolds number (Re), and thermal-hydraulic properties similitude. Using this
proposed scaling law, the thermal-hydraulic scaling analyses of similar test facilities such as the SPEL (1/10 scale)
and the STERN (1/4 scale), have been identified. As a result, in the case of the SPEL, while the energy conservation
is well defined, the similarities of Ar and the heat density are not well considered. As for the similarity of the
STERN, while both the energy conservation and the characteristics of Ar are well defined, the heat density is not. In
the meanwhile, the HU-KINS test facility with 1/8 length scaled-down is well similitude in compliance with all
similarities of the energy conservation, the fluid dynamics and thermal-hydraulic properties. To verify the adequacy
of the similarities in terms of thermal-hydraulics, a computational fluid dynamic (CFD) analysis has been conducted
using the CFX-5 code. As the results of the CFD analyses, the predicted flow patterns and variation of axial
properties inside the calandria tank are well consistant with those of previous studies performed with FLUENT and
this implies that the present scaling method is acceptable.
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Fig.1 Schematics for the Calandria heat sources
(Calandria tubes)
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Table 2 The summary of scale parameters for HUKINS

Present
Value Scale
Deat (m) 0.95 1/8
L(m) 0.0384 1/156.3
P(m) 0.072 1/4
Geometry Dyipe (m) 0.033 1/4
N 88 1/4.3
App (m?) 0.006 11767
Agy (m?) 0.006 1/767
Q (kW) 10 1/10000
Energy ¢" (Wim’) 414130 1
AT (°C) 7.14 1/2.8
w, (Kg/s) 0.3 173571
Dynamic ,, (kg/s) 0.6 1/3571
U (v's) 0.434 1/4.7
Reynolds Rei 11000 1/55
Archimedes Ar 0.1806 1
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