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Development and Application of Siphon Breaker Simulation Program
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'School of Mechanical and Control Engineering, Handong Global University

2 o U ATE Az AZNY AlolH BLE T e A A FEFe] ASH WEES HUE 5 ek
Aol ARl old @ WA EabH o AT A% PAPAZ, FALSA 54 Aol e B AL 913
efeloh B W @t Atk et ofo) Aol A Age ﬁyﬂ BAT 4 ol Z2age sl st 9%
8 2P M7 250 20128 ol kel MECERAAYOR ABAN L, 48} ) 48T 4 sl
GUIBAOR ALSSIE, AT TEIRE A8A7 YA o zve] A BANE Fal 360 NS
A A S DL, 2ol WAL ZIE ) e Fabel 91, 2 CE, e, S el ol
FE0 AR AHES AR Z2Y) A EE o] YHE SR LE Chisholm Loln, WA A A elo)4
o 75 FE ISk ABUIH Ashs T E Faf vehby] vRe] ALgARE AAA Aa AL 417 sherehs
2ol 7Psstel, Bl HolEle] A% 3k APsahk mebd] AL AR A7) AEdOH TR A
Bl Aleldl A B4 47 BAY S glon, Aola Awrlel A AAGNE o8 & A& Ao sldEth

Abstract In the design conditions of some research reactors, the siphon phenomenon can cause continuous efflux
of water during pipe rupture. A siphon breaker is a safety device that can prevent water efflux effectively. However,
the analysis of the siphon breaking is complicated because many variables must be included in the calculation process.
For this reason, a simulation program was developed with a user-friendly GUI to analyze the siphon breaking easily.
The program was developed by MFC programming using Visual Studio 2012 in Windows 8. After saving the input
parameters from a user, the program proceeds with three steps of calculation using fluid mechanics formulas.
Bernoulli's equation is used to calculate the velocity, quantity, water level, undershooting, pressure, loss coefficient,
and factors related to the two-phase flow. The Chisholm model is used to predict the results from a real-scale
experiment. The simulation results are shown in a graph, through which a user can examine the total breaking
situation. It is also possible to save all of the resulting data. The program allows a user to easily confirm the status
of the siphon breaking and would be helpful in the design of siphon breakers.
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Table 1. Input parameters

List Default List Default
Density 998.2 . 3
of water ke o Gravity 9.81m/s
Densi.ty 120‘& Position 0 3.3m
of air kg/m
Viscosity 0.001002 -
of water Ne/m’ Position 2 3.3m
Vlscos.ny 0‘000021 8 Position 3 -8.3m
of air Ns/m
Main pipe Loss
diameter 390.6mm coefficient 12 06
Break Loss
diameter 390.6mm coefficient 23 231
Sl;{hon line 69mm Siphon line 6.74m
diameter length
Initial 4 Number )
water level m of elbows
Tank area 14.22m’ Number 1
of valves
Air 101.3kPa Time step 0.05sec
pressure
Chisholm
coefficient B 20
21 FHIGet s
ARl Al e 2A52RE Aol Ag Ay
SN @ Aok AN PsR Ak 14 Y 5
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