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Scaling Analysis of Thermal Hydraulics Phenomena in the Nuclear Reactor
Vessel Downcomer during the Reflood Phase of LBLOCA

B.J. Yun, C.H. Song, T.S. Kwon, D.J. Euh, |.C. Chu and Y.J. Yoon
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Abstract

As one of the advanced design features of the Korea next generation reactor, direct vessel injection (DVI) system is
being considered instead of conventional cold leg injection (CLI) system. It is known that the DVI system greatly
enhances the reliability of the emergency core cooling (ECC) system. However, there is still a dispute on its
performance in terms of water delivery to the reactor core during the reflood period of a large-break loss-of-coolant
accident (LOCA). Thus, experimental validation is under progress. In this paper, a new scaling method, using time and
velocity reduced linear scaling law, is suggested for the design of a scaled-down experimental facility to investigate the

2 34-3)), Scaling(# =5 4)

direct ECC bypass phenomena in PWR downcomer.
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Table 1. Comparison of scaling parameters of several scaling analyses (3,4,5)
P eter Symbol Pa?rameter R?tlo (m@UprotoW) ‘
Volume scaling Linear scaling 3-Level scaling
Length L, 1 L L
Diameter d. d. I d.
Area a, d: L d g
Volume V. d? I l.a,
Core AT AT, 1 - 1
Velocity u, 1 1 ll/z
Time te 1 A l;/z
Gravity 8r 1 I} 1
Power/volume q. 1 7 ;Y2
Heat flux q. 1 I V2
Core power 9. d: I aly’
Rod diameter RDR 1 1 1
Number of rods ng d,i l,f a
Flow rate m, d; L a1y’
Ai subcooling AisubR 1 1 1
AT subcooling ATsubR 1 1 1
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Table 3. Comparison of Time and Velocity Reduced
“Modified Linear Scaling Methodology" and
Previous Linear Scaling Law

Parameter Lir}ear . MOdiﬁe.d
Scaling | Linear Scaling

Length Ratio, Ig In Ir
Area Ratio, og 12 12
Volume Ratio, ¥ I I

Time Ratio, 3 Iy 1y?

Velocity Ratio, vz 1 X2
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Gravity Ratio, gz I3} 1
Pressure Ratio, ppr 1 1
Temperature Ratio, Tx 1 1
Void Ratio, ap 1 1
Slip Ratio, S 1 1
Aspect Ratio, I / Dy 1 | 1
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