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Abstract— Desalination is the mainly separation process in 

which we get the output as brine and fresh sea water. For 

recycling the brine water different ERDs use to getting fresh 

water. Pressure Exchanger is a kind of fluid energy recovery 

device which is based on the positive displacement 

principle. The main component of the PX is Rotor having 

several ducts containing fluid. There is no any separator in 

the duct of the rotor. So that the mixing occurs between the 

high and low salinity fluids during the mass and energy 

transportation. 
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I. INTRODUCTION 

Water is one of the nature’s most valuable and wonderful 

gifts to mankind which is required for the survival of all the 

living things on the Earth. Water pollution is the global issue 

in the industries. To overcome these issue desalination 

process is useful. Desalination is mainly separation process. 

 
Fig. 1: Separation process 

Desalination is defined as the process of removing 

dissolved salts and other chemicals from seawater, brackish 

groundwater or surface water. In the desalination process we 

gave energy and feed water as input source and we get the 

fresh water and reject brine as output. 

A. Types of desalination process  

There is mainly two type of desalination process: 

1) Thermal type desalination process 

2) Membrane type desalination process 

Thermal type process is again divided into three 

types which are multi stage flash, multiple effect distillation 

and mechanical vapor compression. And membrane type 

process is divided into two types which are reverse osmosis 

and electrodialysis. Desalination plants based on reverse 

osmosis are one of the most popular types installed 

nowadays, although their overall capacity is comparatively 

small. Reverse osmosis is a membrane process; the salt is 

separated from the water by means of a selective membrane. 

Theoretically, the only energy requirement is to pump the 

feed water at a pressure above the osmotic pressure. 

However, higher pressures must be used, typically 50-80 

bars, in order to have a sufficient amount of water pass 

through a unit area of the membrane. 

In Reverse osmosis desalination process, the sea 

water has been pumped under pressure across the surface of 

the membrane, water molecules diffuse through the 

membrane leaving a concentrated brine solution on the feed-

side of the membrane and fresh water on the low-pressure 

product side. The brine solution is rejected as wastewater 

and is usually between 10% to 50% of the feed water 

depending on the salinity and pressure of the feed water. A 

typical RO plant consists of three section, namely pre-

treatment section, membrane section and post-treatment 

section. 

B. Types of ERDs 

Energy recovery device is mainly classified into two 

types:[2] 

1) Centrifugal type ERDs 

2) Isobaric type ERDs 

1) Centrifugal ERDs  

Coverts hydraulic energy into rotational energy. Francis 

turbine, Pelton wheel, hydraulic turbocharger are the 

centrifugal type ERDs. Isobaric energy recovery devices use 

the principle of positive displacement. Pressure exchanger 

and DWEER are the isobaric type ERDs. 

2) Pressure exchanger  

Pressure exchanger is the most efficient device in all the 

ERDs. It is a kind of fluid energy recovery equipment which 

is based on the positive displacement principle. Pressure 

exchanger consists main three parts: 

1) Ceramic rotor 

2) Ceramic end covers 

3) Ceramic sleeve 

Pressure transfer occurs in the longitudinal ducts of 

a ceramic rotor that spins inside a ceramic sleeve. The rotor-

sleeve assembly is held between two ceramic end covers. At 

any given instant, half of the ducts are exposed to the side 

with high-pressure fluid and half are exposed to the side 

with low-pressure fluid. There is no any tangible separator 

in the duct of the rotor. 
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Fig. 2: Pressure exchanger 

C. Mixing of two different TDS liquids 

From the construction of the PX, there is no any separator in 

the duct of the rotor. So that mixing occurs between the high 

salinity and low salinity fluid in the duct. These increase the 

salinity in the high pressure feedwater and also increase the 

osmotic pressure. Due to this mixing zone, volumetric 

efficiency is not satisfying. So that mixing zone is an 

important criterion in the SWRO system. The mixing 

formation and its movement are very important to the 

performance of PX because of its direct effect on the purity 

of pressurized fluid.[4] If the mixing is out of control, either 

occupying the whole duct or moving out of the duct, the 

quality of pressurizes fluid will be poor. Analysis of this 

mixing behavior is essential to get the steady mixing 

formation time, the mixing formation process and their 

effective parameters for the future innovation of PX design 

[3]. There are few parameters that affect the mixing zone like 

rotor speed, flow length etc. Using the CFD method we can 

check the mixing behavior of the two fluids in the pressure 

exchanger. 

II. CONCLUSIONS 

Pressure exchanger is the most efficient device to improve 

the energy consumption. In the PX there is no any separator 

in the duct of rotor .so that mixing occurs between high 

salinity and low salinity fluids which affect the purity of 

pressurized fluid. The mixing formation and its movement 

are very important to the performance of the PX. Analysis of 

this mixing behavior is essential to get the steady mixing 

formation time, the mixing formation process and their 

effective parameters. CFD is the most common method to 

check the fluid flow and we can also check the mixing 

formation of the PX. 
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