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Multiphase Flow Pumps 
Multiphase and Single Phase
Movement of gases and liquids is referred to as fluid flow. Fluid flow can take place in single phase or multiphase. Single phase flow refers to the flow of fluid of one physical and/or chemical state/composition. Multiphase flow refers to the simultaneous flow of fluid consisting of more than one physical and/or chemical state/composition. Fluids naturally flow due to gravity or pressure difference but in the case where flow against gravity or pressure is desired, Flow pumps are used to deliver fluid. 
Flow pumps are designed in such a way that they can be used for the desired flow application and thus we have multiphase flow pumps and single phase flow pumps. Fluid flow pumps are mainly categorized into positive displacement pumps and centrifugal pumps both of which can be designed for multiphase and single phase use.
Multiphase flow pumps working at high GVF are simply pumped capable of moving a fluid mixture containing a high volume of gaseous components as compared to liquid. Most commonly used pump design for this purpose are; 
i. Twin screw pump (TSP)
ii. Helicoaxial pump (HAP)
iii. Progressing cavity pump (PCP).
[bookmark: _GoBack]This is due to these pumps’ ability to handle a higher suction of gas volume fraction without compromising performance, especially when compared to the centrifugal pump which in most cases requires priming to eliminate air in the suction channel and impeller housing which leaves the pump suitable for single phase flow applications. This brings us to the observation that multiphase flow pumps are suitably positive displacement or axial flow pumps. This is not to mean that positive displacement and axial flow pumps cannot be used for single flow applications but rather to bring us to the point and not an affirmation that centrifugal pumps are suitable for single phase applications since they deliver much more flow rates than positive displacement pump when the working condition is just right. Also, it is worth noting that centrifugal pumps with the self-priming capability and modified impeller designs can be used for multiphase flow applications.
Multiphase (Gas-Liquid) Flow Pump at High Gas Percentage and a Compressor
Working at high gas volumes of over 80% air, multiphase flow pumps suck in a fluid comprising mostly air from a low-pressure side at the input and release it at high pressure and/or speed at the output side. This behavior may be thought to mimic a wet gas compressor but still lacking in the full form and function of a compressor since with a compressor, sucked air is first compressed to a desired pressure by reducing its volume in a regulated pressure tank before it is released to work at the desired point and pressure. A compressor will compress fluid at the intake location and the fluid will travel to its destination due to the acquired pressure. On the other hand, with multiphase flow pumps at high GVF, the air flows due to the pump’s kinetic energy which is transferred to the gas for purposes of transportation and at no instance do we desire to have the air compressed before motion. These brings us to the observation that a multiphase pump at high GVF transfers kinetic energy to the gas for transportation whereas a compressor gives potential energy to a gas which when released will move to an area of lower potential pressure.
Pump Head, Pump Speed, Design and Stages
A good pump must meet the design consideration, delivering fluid at the desired rate and to the desired height. Looking into the most commonly used multiphase flow pumps, we begin we the TSP. the TSP is a positive displacement pump and it offers the highest flow rates among positive displacement pump. TSP’s are made of two screws which intermesh and rotate to force fluid into high pressure thus transporting it. They are commonly used to transfer highly viscous fluids.  Typical flow rates range from 45 to 16,000 gallons per minute with total head pressure ranging between 50 to 4500 psi which gives a great lift to fluids as the pump works at 5 to 5000 horsepower range at low rotational speed.
Modify a single phase flow pump (liquid only) to handle the gas-liquid flow
Among the multiphase flow, pump is the helicoaxial pump. It is a rotodynamic pump which means it employs the centrifugal principle to pump fluids by transferring kinetic energy to the fluid via rotating multistage impellers. Also to its design is a static diffuser and a rotating part powered by a motor via a shaft as in the figure below 
[image: Figure 2 - Helico-axial pump]
Figure 1– Helico-axial pump
Helicoaxial pumps have the ability to pump fluid with as high as 90% gas ratio and achieve high-pressure heads of up to 2500 psi. When we consider a typical centrifugal pump viewing it as a suitable single phase flow pump, we can confidently state that a helicoaxial pump is a good modification from a single phase centrifugal flow pump to a multiphase centrifugal flow pump.
The third type of multiphase flow pump is the progressing cavity pump. It is a positive displacement pump with a rotating helical screw within a helical stator chamber. This arrangement forms a cavity between the stator and rotor helical threads with the stator having one more thread than the rotor. When the cavity is viewed while the rotor rotates, it appears to be moving relative to the screw’s rotation. The PCP is used to pump highly viscous fluids and can achieve heads of as high as 48 bars. The PCP is employed in the injection plastic molding systems to transfer molten plastic to the preform mold.
How Can We Modify a Gas-Liquid Flow Pump to Handle Gas Percentage Rather than Low Percentage of Gas?
Multiphase fluids containing higher GVF can cause slug flow thus can tamper with the efficiency of the multiphase flow pumps. In order to manage slugs, we employ liquid recycling system where the liquid is recycled into a mixer located just before the pump’s inlet so that the gas-liquid ratio will not fluctuate much. In this case, we prime the pump for the low percentage of gas which is mostly the case with twin screw types of pumps. 
Modifications to handle gas percentage can be achieved with centrifugal pumps by employing the helicoaxialde sign for centrifugal types of pumps whose structure and modifications have been discussed above.
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