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Abstract

In order to prevent the decay heat removal system from failure due to air entrainment of free
surface vortex in the piping system, a set of simulating experiments for the midloop operation of

nuclear power plant was performed. Through these experiments, a relation between the dimen-

sionless numbers, such as submergence H/d, froude number, reynolds number, was found.

However, the effect of reynolds number was negligible for the operation conditions of Nuclear
power plant. It was also found that the perturbation of the system by the disturbance such as
pump start, valve operation, etc., has a strong effect on the free surface vortex. Furthermore, from
a view point of reactor safery, a modified inlet device of reducer type is strongly recommendable

for the prevention of air entrainment.
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Table 1 Comparison of the prototype with the model

Item Reactor System (Yonggang 3 & 4) Experiment apparatus
Flow rate 0.2523 m®/sec 0.002~0.005 m®/sec
Hot leg pipe ID 1.0668 m 0.18m
. 0
RHR pipc
pip 3958 m 0.054m
Temp 50~60°C Room temp (10~17°C) ~70°C
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Table 2 Results of the experiment () : avg. temperature
Type T-type Reducer type with
(m?®/sec) Reducer type
Flow Rate at 15C | at 30C | at50C | at70C vortex breaker
0.0020 7.31(14.1)| 7.55(30.7) 7.67(49.9)| 7.29(69.8) # ®
0.0025 7.86(13.9)| 8.02(30.2)] 8.29(50.1)| 8.41(70.3) * *
0.0032 8.59(13.8)| 8.83(30.5)| 8.96(50.0)| 8,89(70.4) * *
0.0038 9.29(13.9)| 9.69(31.1)| 9.83(50.6)| 9.74(69.3) * »
0.0044 9.91(13.8)(10.31(29.9)(10.41(50.2)(10.31(70.5) 8.23(10.5) *
0.0050 10.79(13.7)(10.71(30.3){(10.82(50.6)[10.71(70.0)| 10.10(10.7) *

* . Air entraimment does not occur
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Table 3 Critical water level data in terms of H /d for T-type, Reducer types
(with and without vortex breaker)

(m®/sec) e Froude No Ttype Reducer type Reducer type with
Flow rate at 15°C | at 30°C | at 50C |at 707 vortex breaker

0.0020 1.2001 1.359 | 1.452 | 1.475 | 1.402 * *

0.0025 1.5069 1.465 | 1.542 | 1.594 | 1.617 * *

0.0032 1.9200 1.590 | 1.698 | 1.723 | 1.710 * *

0.0038 2.2800 1.719 | 1.863 | 1.890 | 1.783 * *

0.0044 2.6726 1.835 | 1.967 | 2.002 | 1.983 1.5230 *

0.0050 3.0001 1.999 | 2.059 | 2.081 | 2.060 1.8710 *

* . Air entrainment does not occur
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