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The phenomenon of two-phase flow instability is important for the design and operation of 

many industrial systems and equipment, such as steam generators. The designer’s job is to predict 

the threshold of flow instability in order to design around it or compensate for it. So it is essential to 

understand the physical phenomena governing such instability and to develop computational tools to 

model the dynamics of boiling systems. 

In Japan Atomic Energy Agency, investigations on heat transfer characteristics of steam 

generator are being performed for the development of Sodium-cooled Fast Breeder Reactor. As one 

part of the research work, the evaluations of two-phase flow instability in the steam generator are 

being carried out experimentally and numerically. 

In this report, the numerical methods were studied for two-phase flow instability analysis in 

steam generator. For numerical simulation purpose, the special algorithm to calculate inlet flow rate 

iteratively with inlet pressure and outlet pressure as boundary conditions for the density-wave 

instability analysis was established. There was no need to solve property derivatives and large 

matrices, so the spurious numerical instabilities caused by discontinuous property derivatives at 

boiling boundaries were avoided. Large time-step was possible. The flow instability in single heat 

transfer tube was successfully simulated with homogeneous equilibrium model by using the present 

algorithm. Then the drift-flux model including the effects of subcooled boiling and two phase slip 

was adopted to improve the accuracy. The computer code was developed after selecting the 

correlations of drift velocity and distribution parameter. The capability of drift flux model together 

with the present algorithm for simulating density-wave instability in single tube was confirmed. 
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