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Experimental investigation on small scale siphon breaker
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Abstract In this study, a small-scale siphon breaker experimental facility was designed to examine the validity of
the Siphon Breaker Simulation Program (SBSP). To design the experimental facility, the simulation results of the C
factor, Chisholm B coefficient, and Undershooting Height (UH) were obtained by SBSP. The major parts of the
experimental facility were the upper tank, lower tank, downcomer, and Siphon Breaker Line (SBL). The area of the
Upper tank was 0.09-m with a height of 0.65-m. The height of the downcomer was 1.6-m. Pressure transmitters and
an electronic scale were used to obtain the experimental results. The experimental variables were the sizes of Loss
of Coolant Accident (LOCA) and SBL. The experimental results were analyzed by UH. The SBSP well predicted
the UH with an error of 2.5%. Overall, it is possible to design siphon breakers with various scales using SBSP.
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Table 1. Research range according to the main pipe
diameter and the height of experimental
facility

Research M?m pipe Helght of .
diameter experimental facility
D. T. Neill, .
A. G. Stephens [2] 4-inch 16-m
Kang et al. [3] 16-inch 16-m
This research 2-inch 2.5-m
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Table 2. Standard and simulation values of variables

. Reference Simulation
Variables
values values
Main pipe size
[inch] 2 1, 1.5, 2
SBL size [inch] 4/16 3/16, 4/16, 6/16, 8/16
Pool Area 025 0.01, 0.04, 0.09, 0.16,
[m’] ’ 0.25, 0.36, 0.49, 0.64
LOCA size 18 22, 30, 38
[mm]
LOCA position 16 113, 1.6
[m]
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Table 3. Test matrix and notation of test variables

SBL size
6/16-inch 8/16-inch
LOCA size L30S6/16 L30S8/16
30-mm
LOCA size L38S6/16 1L38S8/16
38-mm
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Table 4. Results of the pressure loss coefficient

K12 K23

LOCA size 30-mm 4.645

10.61
LOCA size 38-mm 3.251
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Table 5. Simulation and experimental results of UH

Experiment Experiment
(ruler) (pressure transmitter)

[m] [m]

Sim.

SBL

6/16-inch 0.0466 0.0650 0.0728
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30-mm
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&/16-inch 0.0168 0.0360 0.0351

SBL

6/16-inch 0.1083 0.0850 0.0900
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38-mm
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&/16-inch 0.0416 0.0450 0.0490
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