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Abstract - The vertical flash tank separator improves the heat transfer coefficient in the evaporator of the mechanical 
refrigeration system. However, enhancing and improving the performance of the vertical flash tank separator need further 
investigation. In order to provide an optimum design and performance of a vertical flash tank separator, this paper provides 
an investigation study to present the effect of the inlet to body diameter ratio (d/D) of the vertical flash tank separator on the 
separator’s performance. Computational Fluid Dynamic (CFD) was used to design the optimum ratio configuration. The 
results revealed that the d/D has significant effect on the liquid separation efficiency. The CFD simulations give a good 
agreement with the experiments, all the simulations underestimated the liquid separation efficiency by approximately 0.02 
over the range of conditions tested. 
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I. INTRODUCTION 
 
The vapour injection technique using a vertical flash 
tank is an effective way to enhance the system's 
coefficient of performance (COP). A flash tank feeds 
the evaporator with the separated liquid, and the 
vapour is injected into the compressor[1, 2]. 
Therefore, enhancing the performance of the vertical 
flash tank separator will enhance and improve the 
overall system performance[3]. Adding the vertical 
flash tank separator to the mechanical vapour 
systems, can play a role in enhancing the cooling 
capacity and system performance [4]. Grodal and 
Realff [5] suggested using a wire mesh and mist 
extractor to separate the liquid drops that move with 
the gas through the gas outlet as it is not economic to 
separate these drops by gravity alone by making the 
separator larger.Hanfei and Hrnjak [4] presented 
experimental work investigating the phase separation 
enhancement in a vertical gas-liquid separator. The 
results revealed that the liquid impingement on the 
wall of separator has a significant effect on the 
separation efficiency. 
Some researchers used refrigerant R134A to 
investigate the separation efficiency in a vertical 
separator such as Hanfei and Hrnjak [4] and Zheng, 
Zhao [6] or used different configuration of the 
vertical separator such as Wang [7] and Grodal and 
Realff [5]. CFD simulation is a appropriate way to 
investigate the two-phase flow behaviour and it can 
be used as design tool [8]. 
[9] presented a CFD study to simulate the two-phase 
flow inside a cyclone separator and to optimize the 
geometry of the cyclone separator. Four main 
geometrical parameters were considered in the 
numerical optimization: core diameter, number of 
vanes, height of vanes and leading edge angle. The 
results indicated that the most significant geometrical 

parameters of the cyclone separator are the number of 
vanes, the vane angle and the vane height. A new 
optimised geometry was obtained from the CFD 
simulation but it was not validated with experimental 
results. 
[10] used CFD simulation to investigate the two-
phase flow inside a swirl-vane separator and to 
analyse the separation performance. A mixture of air 
and water was used as the working fluid. The results 
revealed that the separation efficiency of the swirl-
vane separator depends on the flow pattern and the 
water velocity, while the pressure drop is mainly 
affected by the air flow rate and water droplet 
diameter. The CFD simulation results apparently 
agreed with the experimental results, but the 
difference between the CFD simulation and 
experimental results was not quantified. 
From the existing studies, there is a further need to 
establish fundamental design options for optimising 
the vertical flash tank separator and its configurations 
that can be used to enhance the separation 
performance. This paper presents a CFD instruction 
to simulate and investigate the effect of the inlet to 
body diameter (d/D) ratio of the vertical flash tank 
separator using ANSYS 17.1 with Fluent to carry out 
the simulations and present the result using post 
processing.  This work also provides CFD data that 
contributes additional knowledge for flash tank 
design using water as the working fluid. The 
simulation process starts with design modeller to 
creat a 3D vertical flash tank separator. Then, generat 
mesh by using ANSYS meshing and finally proceed 
the solution via ANSYS Fluent. 
 
II. GOVERNING EQUATIONS 
 
In order to present two-phase flow equations, q and p 
will be used to describe liquid and gas phases 
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