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Priming in a centrifugal pump is the process of removing air from the pump and the suction pipe and filling it with liquid before starting the pump. This is necessary because a centrifugal pump cannot pump air and needs liquid inside to create suction. If priming is not done, the pump impeller will rotate in air, and no water will be drawn into the
system. Proper priming ensures smooth operation, prevents damage to the pump, and helps achieve the required flow. It is a basic but very important step before operating any centrifugal pump. Detailed Explanation Priming is a critical process required before starting a centrifugal pump. Unlike positive displacement pumps, centrifugal pumps are
not self-priming. This means they cannot evacuate air from their casing and suction pipe on their own. For a centrifugal pump to work properly, the entire pump casing and suction pipe must be filled with the liquid that needs to be pumped, without any air pockets. Centrifugal pumps work by converting the kinetic energy of the rotating impeller into
pressure energy. However, if air is present inside the pump or the suction line, the impeller will spin without moving the fluid because air is much less dense than liquid and doesn’t create enough pressure difference to draw in fluid. Therefore, priming is done to fill the pump with liquid and remove air before startup. Why Priming is Important Avoids
Dry Running If the pump runs without liquid (dry running), the internal components like the impeller and seals can be damaged due to heat and friction. Enables Suction Creation Proper priming allows the pump to develop suction pressure, which is necessary to draw liquid from the source and push it through the delivery pipe. Prevents Cavitation
Air inside the pump can cause cavitation, a condition where vapor bubbles collapse violently, damaging the pump over time. Ensures Smooth Operation Once the pump is primed correctly, the impeller gets completely submerged in the liquid, and fluid flows smoothly through the system. Methods of Priming There are several ways to prime a
centrifugal pump, depending on the system setup: Manual Priming Liquid is manually poured into the pump casing and suction pipe until all air is removed. Vacuum Priming A vacuum pump is used to remove air from the suction line and casing, allowing the liquid to fill the pump naturally from the source. Self-Priming Pumps Some specially designed
centrifugal pumps are capable of priming themselves by recirculating liquid inside the casing to expel air automatically. Priming Chamber A separate chamber connected to the pump holds liquid for easy priming when the pump is restarted. When Priming is Needed Priming is usually required: When the pump is used for the first time. After
maintenance or cleaning when air enters the system. If the pump is located above the fluid level in the tank or reservoir. When the pump has been idle for a long time, and the liquid has drained back. Tips for Proper Priming Ensure the suction line has no air leaks. Check for proper valves and foot valves to prevent liquid backflow. Always read the
pump manual for the recommended priming method. Never start a centrifugal pump without confirming that it is properly primed. Conclusion Priming in a centrifugal pump is the essential step of filling the pump and suction line with liquid to remove air before starting. Without priming, the pump cannot create suction and may get damaged. Proper
priming ensures smooth operation, avoids cavitation, and protects pump components. It is a basic but critical part of centrifugal pump operation in civil engineering and water systems. Pump Knowledge Menu Centrifugal Pump Priming Most centrifugal pumps are not self-priming. In other words, the pump casing must be filled with liquid before the
pump is started, or the pump will not be able to function. If the pump casing becomes filled with vapors or gases, the pump impeller becomes gas-bound and incapable of pumping. To ensure that a centrifugal pump remains primed and does not become gas-bound, most centrifugal pumps are located below the level of the source from which the pump
is to take its suction. The same effect can be gained by supplying liquid to the pump suction under pressure supplied by another pump placed in the suction line. Additionally, a centrifugal pump should not be operated until it has been filled with fluid. Should the pump run without fluid, there is the danger of damage to critical lubricated
internalcomponents. There are several methods to properly vent a air or gas from a pump. The process of filling the pump with liquid to called priming. In some systems, the pump is primed by utilizing a priming pump controlled by a float switch. Priming the pump and venting the pump casing during system startup should prevent gas buildup.
Priming a pump is probably the first and one of the most important thing you should do before operating it. Not priming a pump or not doing it properly makes up 80 percent of centrifugal pump problems. While centrifugal pumps are relatively inexpensive, the downtime of your system due to a malfunctioning pump might be costly.When everything is
right, a standard (non-self-priming) centrifugal pump looks like this. Both diagrams above courtesy of Pumpstoreusa.com Most centrifugal pumps are incapable of pumping vapours or gases and continuously doing so will damage the pump impeller. Pump Priming is a manual or automatic process by which air present in a pump and its suction line is
removed by filling liquid. In the pump-priming process, the pump is filled with the liquid to be pumped and that liquid forces to remove the air, gas, or vapor present. With the exception of a few self-primed pumps, mostly all pumps are primed. Before starting a pump, Pump Priming is the most important first step and it avoids the majority of the
pump problems.The majority of the pump problems are started by not priming a pump or not doing it properly. Problems associated with lack of priming usually cause financial impact due to pump maintenance and the downtime of the piping system due to a malfunctioning pump. So for proper reliable operation pump must be primed.During starting
a pump, if air, gas, or vapor exists inside the pump casing, the pump will not be able to function properly. The pump will be subjected to the risk of damage. The air or gas present inside the pump will make it gas bound and the pump won’t be pumping the desired liquid. The pump will get overheated and it will damage the pump internals.To reduce
the risk of pump damage and reliable operation, the gas present in the pump must be removed. So, the pump must be fully primed.The main objective of priming a pump is to remove the gas present. So, if the air or other gases are present inside the pump casing and suction line, it must be primed before starting. But if the pump suction line and the
casing are already filled with liquid during start-up, priming is not required. The main reason behind locating most centrifugal pumps below the liquid source level is that the pump remains primed automatically. Refer to Fig. 1 below that clearly explains the requirement of priming a pump.Fig. 1: Requirement of Pump PrimingIn general, Centrifugal
Pumps need priming. Submersible Pumps or vertical sump pumps do not require priming. Positive displacement pumps are considered self-primed pumps.Normally, Centrifugal pumps need priming and Positive Displacement Pumps (Rotary Pumps, Reciprocating Pumps) do not require priming. However, for the first-time operation, all pumps need
priming to avoid overheating and failure in dry running conditions.In a centrifugal pump, the liquid is pushed from suction to discharge. The pump works by the transfer of rotational energy from the impeller to the liquid. In between the suction and discharge sides of the pump, there are no seals. For this reason, when the liquid level is below that of
the impeller, centrifugal pumps are ineffective with gases and incapable of evacuating air from a suction line. So centrifugal pumps must be primed for proper working.READ Flange Bolt Torque Calculation and Pipe Flange Bolt Torque ChartOn the other hand, all positive displacement pumps use close-tolerance parts to prevent fluid from returning
from the discharge to the suction side. Hence, a positive displacement pump is capable of venting air from its suction line to some extent.The pump can be primed by layout considerations or using external arrangements. A few of the external pump priming methods are:Natural PrimingManual PrimingPriming a pump with Vacuum PumpPump
Priming with Jet PumpPump Priming using a SeparatorPriming a pump by Installing a Foot ValvePump Priming with EjectorNatural pump priming can be achieved by maintaining the impeller eye below the surface of the water. So, naturally, water will flow into the suction pipe and casing removing all the air present by gravitational force as shown in
Fig. 2Fig. 2: Natural Pump PrimingIn the manual method (Fig. 3) of pump-priming, pumping liquid is filled in the pump suction by manually pouring liquid directly into the suction using a funnel. The pump is manually primed due to gravity feed and the air present escapes through the air vent valve.Fig. 3: Manual Pump Priming MethodTo prime, the
main centrifugal pump, An additional small-size vacuum pump or a self-priming pump, or a positive displacement pump is used. The discharge line of the main pump is connected to the suction line of the positive displacement priming pump that evacuates all the air in the primary pump and suction piping.Fig. 4: Pump-Priming using a Vacuum
PumpWater available at the high head is allowed to flow through a nozzle in this method of pump priming. The nozzle is designed in such a way that at the jet outside the nozzle, the pressure is less than the atmospheric pressure which causes water to be sucked from the sump.Fig. 5: Pump Priming using a Jet PumpOn the discharge side of the pump,
an air-water separation chamber or separator is provided for pump priming with a separator. A bent suction pipe portion is provided at the inlet of the pump that always maintains some liquid in the pump. Through pump discharge or an air vent, Air is separated and expelled and the liquid falls back into the separation chamber due to higher
density.Fig. 6: Pump-Priming using SeparatorA foot valve that acts like a non-return valve is installed in the suction piping in this pump-priming method. The foot valve does not allow the liquid to drain from the pump casing and suction line once the pump operation is stopped. So, while starting the pump for the next operation, the pump is already
primed and can work.Fig. 7: Pump Priming using Ejector and Foot valveln this pump-priming method, an ejector (Fig. 7) is provided on the pump suction (or discharge) side. These Ejectors create a vacuum inside the pump suction line forcing the liquids to draw from the sump up to the pump elevation. However, Ejectors require energy input for their
work.READ What is Concurrent Engineering?Various methods are used to prevent a pump to operate without being primed. The basis behind such methods is to trigger some alarm or auto shutdown of the pump when the pump is not liquid-filled or primed. One example of such a scenario is provided below.In some kinds of pumps, a float switch in a
chamber connected to the suction line is usually used. When the chamber level is above the impeller’s eye of the pump, the float switch allows the pump to operate without a problem. However, If the liquid falls below a predetermined safe level, the float switch forces the pump to stop using its control mechanism. Thus it prevents the pump to start to
sound an alarm, or lighting a warning lamp for necessary action.A self-priming pump is a specially designed end suction centrifugal pump with an external casing that always “floods” the inner pump or volute. The self-priming pump has the ability to evacuate air from the suction side at startup and then it operates similarly to a normal pump. The
external casing is filled with liquid and the pump is always ready to start. When the impeller of a self-priming pump rotates inside the casing, a low-pressure area (below atmospheric pressure) is formed at the eye of the impeller. As a result, the liquid is pushed up the suction pipe by atmospheric pressure along with the air present in the suction
pipe.This air is mixed with the recirculating fluid inside the casing. The air then separates from the liquid and is discharged from the casing. Once, all the air from the suction pipe is removed, the pump operates dynamically like any other centrifugal pump. So, A self-priming pump can lift fluid from a level below the pump and evacuates the air of the
suction line without using other external auxiliary devices.There are three types of self-priming pumps. they are:Liquid Primed Self priming PumpsCompressed Air Primed Self-priming Pumps, andVacuum Primed Self-priming PumpsLiquid Primed Self Priming Pumps: They have their own in-built “Priming Chamber” that is filled with liquid in order to
“self-prime” the pump. This initial liquid charging must be done for a liquid-primed self-priming pump to prime and work. External auxiliary devices are not required for liquid-primed self-priming pump operation. A Liquid Primed Self Priming Pump works in two phases of operation; “Priming Mode” and “Pumping Mode”.Compressed Air Primed Self
Priming Pumps: In Compressed Air Primed Self Priming Pumps, a jet blows the compressed air into a tapered tube. This creates a vacuum so that the air from the pump casing and suction line is drawn in with the compressed air and exhausted into the atmosphere. A check valve seals out the air from the discharge. Water or other pumping liquid then
replaces the air and the pump starts pumping. The potential build-up of solids is also prevented by this type of self-priming pump.Vacuum Primed Self Priming Pumps: Vacuum Primed Self Priming Pumps consist of a vacuum pump and positive sealing float box installed at the pump discharge. This forces you to pull a vacuum on the pump until it is full
of water.Note that, a self-priming pump, too, needs priming for its first operation. A priming chamber or some portion of the volute must be filled prior to start-up.The discharge line should not be blocked or pressurized.The suction line must be air-tight. Otherwise, the pressure will not be reduced and fluid will not be drawn up the suction line.To
reduce the priming time, the volume of the suction piping shall be minimized.If the liquid contains any solids, a strainer shall be required to keep solids from accumulating in the priming chamber and displacing the priming liquid.The pump suction piping should be designed to avoid high points where air can be trapped/accumulated, thus preventing
priming.The main advantages that self-priming pumps provide are:Can handle a variety of liquidsWork well with slurries, corrosive liquids, and suspended solidsSelf-priming centrifugal pumps will continue to pump liquids even after the pump is not submerged in a liquid tank or vesselAs the steps involving pump priming on start-up are eliminated,
they are ideal for frequent and intermittent pumping operations.The main disadvantages of self-priming pumps are:They can’t operate without the presence of the initial priming liquid in the prime chamber.Due to the presence of a liquid reservoir, this type of centrifugal pump is usually larger than a standard model, which may cause issues in
applications where space is limited.To avoid depletion of the pump’s liquid reservoir during self-priming operations, They are required to be as close as possible to production lines. Pump Priming is a manual or automatic process by which air present in a pump and its suction line is removed by filling liquid. In the pump-priming process, the pump is
filled with the liquid to be pumped and that liquid forces to remove the air, gas, or vapor present. With the exception of a few self-primed pumps, mostly all pumps are primed. Before starting a pump, Pump Priming is the most important first step and it avoids the majority of the pump problems.The majority of the pump problems are started by not
priming a pump or not doing it properly. Problems associated with lack of priming usually cause financial impact due to pump maintenance and the downtime of the piping system due to a malfunctioning pump. So for proper reliable operation pump must be primed.During starting a pump, if air, gas, or vapor exists inside the pump casing, the pump
will not be able to function properly. The pump will be subjected to the risk of damage. The air or gas present inside the pump will make it gas bound and the pump won’t be pumping the desired liquid. The pump will get overheated and it will damage the pump internals.To reduce the risk of pump damage and reliable operation, the gas present in the
pump must be removed. So, the pump must be fully primed.The main objective of priming a pump is to remove the gas present. So, if the air or other gases are present inside the pump casing and suction line, it must be primed before starting. But if the pump suction line and the casing are already filled with liquid during start-up, priming is not
required. The main reason behind locating most centrifugal pumps below the liquid source level is that the pump remains primed automatically. Refer to Fig. 1 below that clearly explains the requirement of priming a pump.Fig. 1: Requirement of Pump PrimingIn general, Centrifugal Pumps need priming. Submersible Pumps or vertical sump pumps
do not require priming. Positive displacement pumps are considered self-primed pumps.Normally, Centrifugal pumps need priming and Positive Displacement Pumps (Rotary Pumps, Reciprocating Pumps) do not require priming. However, for the first-time operation, all pumps need priming to avoid overheating and failure in dry running conditions.In
a centrifugal pump, the liquid is pushed from suction to discharge. The pump works by the transfer of rotational energy from the impeller to the liquid. In between the suction and discharge sides of the pump, there are no seals. For this reason, when the liquid level is below that of the impeller, centrifugal pumps are ineffective with gases and
incapable of evacuating air from a suction line. So centrifugal pumps must be primed for proper working.READ Flange Bolt Torque Calculation and Pipe Flange Bolt Torque ChartOn the other hand, all positive displacement pumps use close-tolerance parts to prevent fluid from returning from the discharge to the suction side. Hence, a positive
displacement pump is capable of venting air from its suction line to some extent.The pump can be primed by layout considerations or using external arrangements. A few of the external pump priming methods are:Natural PrimingManual PrimingPriming a pump with Vacuum PumpPump Priming with Jet PumpPump Priming using a SeparatorPriming
a pump by Installing a Foot ValvePump Priming with EjectorNatural pump priming can be achieved by maintaining the impeller eye below the surface of the water. So, naturally, water will flow into the suction pipe and casing removing all the air present by gravitational force as shown in Fig. 2Fig. 2: Natural Pump PrimingIn the manual method (Fig.
3) of pump-priming, pumping liquid is filled in the pump suction by manually pouring liquid directly into the suction using a funnel. The pump is manually primed due to gravity feed and the air present escapes through the air vent valve.Fig. 3: Manual Pump Priming MethodTo prime, the main centrifugal pump, An additional small-size vacuum pump
or a self-priming pump, or a positive displacement pump is used. The discharge line of the main pump is connected to the suction line of the positive displacement priming pump that evacuates all the air in the primary pump and suction piping.Fig. 4: Pump-Priming using a Vacuum PumpWater available at the high head is allowed to flow through a
nozzle in this method of pump priming. The nozzle is designed in such a way that at the jet outside the nozzle, the pressure is less than the atmospheric pressure which causes water to be sucked from the sump.Fig. 5: Pump Priming using a Jet PumpOn the discharge side of the pump, an air-water separation chamber or separator is provided for pump
priming with a separator. A bent suction pipe portion is provided at the inlet of the pump that always maintains some liquid in the pump. Through pump discharge or an air vent, Air is separated and expelled and the liquid falls back into the separation chamber due to higher density.Fig. 6: Pump-Priming using SeparatorA foot valve that acts like a
non-return valve is installed in the suction piping in this pump-priming method. The foot valve does not allow the liquid to drain from the pump casing and suction line once the pump operation is stopped. So, while starting the pump for the next operation, the pump is already primed and can work.Fig. 7: Pump Priming using Ejector and Foot valveln
this pump-priming method, an ejector (Fig. 7) is provided on the pump suction (or discharge) side. These Ejectors create a vacuum inside the pump suction line forcing the liquids to draw from the sump up to the pump elevation. However, Ejectors require energy input for their work. READ What is Concurrent Engineering?Various methods are used
to prevent a pump to operate without being primed. The basis behind such methods is to trigger some alarm or auto shutdown of the pump when the pump is not liquid-filled or primed. One example of such a scenario is provided below.In some kinds of pumps, a float switch in a chamber connected to the suction line is usually used. When the chamber
level is above the impeller’s eye of the pump, the float switch allows the pump to operate without a problem. However, If the liquid falls below a predetermined safe level, the float switch forces the pump to stop using its control mechanism. Thus it prevents the pump to start to sound an alarm, or lighting a warning lamp for necessary action.A self-
priming pump is a specially designed end suction centrifugal pump with an external casing that always “floods” the inner pump or volute. The self-priming pump has the ability to evacuate air from the suction side at startup and then it operates similarly to a normal pump. The external casing is filled with liquid and the pump is always ready to start.
When the impeller of a self-priming pump rotates inside the casing, a low-pressure area (below atmospheric pressure) is formed at the eye of the impeller. As a result, the liquid is pushed up the suction pipe by atmospheric pressure along with the air present in the suction pipe.This air is mixed with the recirculating fluid inside the casing. The air
then separates from the liquid and is discharged from the casing. Once, all the air from the suction pipe is removed, the pump operates dynamically like any other centrifugal pump. So, A self-priming pump can lift fluid from a level below the pump and evacuates the air of the suction line without using other external auxiliary devices.There are three
types of self-priming pumps. they are:Liquid Primed Self priming PumpsCompressed Air Primed Self-priming Pumps, andVacuum Primed Self-priming PumpsLiquid Primed Self Priming Pumps: They have their own in-built “Priming Chamber” that is filled with liquid in order to “self-prime” the pump. This initial liquid charging must be done for a
liquid-primed self-priming pump to prime and work. External auxiliary devices are not required for liquid-primed self-priming pump operation. A Liquid Primed Self Priming Pump works in two phases of operation; “Priming Mode” and “Pumping Mode”.Compressed Air Primed Self Priming Pumps: In Compressed Air Primed Self Priming Pumps, a jet
blows the compressed air into a tapered tube. This creates a vacuum so that the air from the pump casing and suction line is drawn in with the compressed air and exhausted into the atmosphere. A check valve seals out the air from the discharge. Water or other pumping liquid then replaces the air and the pump starts pumping. The potential build-up
of solids is also prevented by this type of self-priming pump.Vacuum Primed Self Priming Pumps: Vacuum Primed Self Priming Pumps consist of a vacuum pump and positive sealing float box installed at the pump discharge. This forces you to pull a vacuum on the pump until it is full of water.Note that, a self-priming pump, too, needs priming for its
first operation. A priming chamber or some portion of the volute must be filled prior to start-up.The discharge line should not be blocked or pressurized.The suction line must be air-tight. Otherwise, the pressure will not be reduced and fluid will not be drawn up the suction line.To reduce the priming time, the volume of the suction piping shall be
minimized.If the liquid contains any solids, a strainer shall be required to keep solids from accumulating in the priming chamber and displacing the priming liquid.The pump suction piping should be designed to avoid high points where air can be trapped/accumulated, thus preventing priming.The main advantages that self-priming pumps provide
are:Can handle a variety of liquidsWork well with slurries, corrosive liquids, and suspended solidsSelf-priming centrifugal pumps will continue to pump liquids even after the pump is not submerged in a liquid tank or vesselAs the steps involving pump priming on start-up are eliminated, they are ideal for frequent and intermittent pumping
operations.The main disadvantages of self-priming pumps are:They can’t operate without the presence of the initial priming liquid in the prime chamber.Due to the presence of a liquid reservoir, this type of centrifugal pump is usually larger than a standard model, which may cause issues in applications where space is limited.To avoid depletion of the
pump’s liquid reservoir during self-priming operations, They are required to be as close as possible to production lines. WHAT IS PUMP PRIMING AND WHY ITS REQUIRED?Priming simply means preparing or getting something ready for operation. for a centrifugal pump to work properly, you need to fill it up with water.When everything is right, a
standard (non-self-priming) centrifugal pump looks like this. The pump will resume operation once the air is removed.Most centrifugal pumps are not self-priming. In other words, the pump casing must be filled with liquid before the pump is started, or the pump will not be able to function. If the pump casing becomes filled with vapors or gases, the
pump impeller becomes gas-bound and incapable of pumping.So energy impart on air is much lesser. So impeller CANNOT impart enough energy to air to go out of casing and suck water so priming is compulsory for in case of centrifugal pump. In case of reciprocating pump, it can push out all air by itself as it has suction and delivery valves to
displace “fluid” positivelyPROCEDURE AND STEPS FOR PRIMING:The air escapes through the pump discharge nozzle whilst the fluid drops back down and is once more entrained by the impeller. The suction line is thus continuously evacuated. The design required for such a self-priming feature has an adverse effect on pump efficiency. Also, the
dimensions of the separating chamber are relatively large. For these reasons this solution is only adopted for small pumps, e.g. garden pumps. More frequently used types of self-priming pumps are side channel and water ring pumps. Another type of self-priming pump is a centrifugal pump with two casing chambers and an open impeller. This design
is not only used for its self-priming capabilities but also for its degassing effects when pumping two phase mixtures (air/gas and liquid) for a short time in process engineering or when handling polluted fluids, for example when draining water from construction pits.This pump type operates without a foot valve and without an evacuation device on the
suction side. The pump has to be primed with the fluid to be handled prior to commissioning.Two-phase mixture is pumped until the suction line has been evacuated and the fluid level has been pushed into the front suction intake chamber by atmospheric pressure. During normal pumping operation this pump works like an ordinary centrifugal
pump.Centrifugal pump with two casing chambers suction processCentrifugal pump with two casing chambers pumping duty Priming a centrifugal pump is necessary because it helps the pump to start up quickly and move water more efficiently. Without priming, the pump won’t work properly. Centrifugal pumps are widely used in many industries
due to their cost-effectiveness, reliability and efficiency. In order for these pumps to function properly, they require a process known as priming. Priming is the process of filling the pump with liquid before it is used, which allows the pump to draw in liquid from the suction line. This is an important step for centrifugal pumps as it ensures that the
pump is able to move the liquid through the system at the desired rate. In this blog post, we will explore why priming is necessary in centrifugal pumps, the factors that influence the need for priming, the benefits of priming centrifugal pumps, common priming methods, what to consider during priming, different types of priming systems, how to
troubleshoot priming problems, and conclude with a summary of the benefits of priming centrifugal pumps. These factors, such as liquid viscosity, pump speed, pressure differential, and suction head, all play a role in determining the need for priming in a centrifugal pump. Liquid viscosity is an important factor that influences the need for priming in
centrifugal pumps. Priming is the process of filling the pump casing with liquid before start-up. The higher the viscosity of the liquid, the more difficult it is to prime the pump. As the viscosity of the liquid increases, the resistance to flow increases. This means that it takes more time and effort to fill the pump casing with a higher viscosity liquid than a
lower viscosity liquid. A centrifugal pump filled with a higher viscosity liquid is also more prone to cavitation as the pressure drop across the pump is greater. As such, priming is an important step in the operation of a centrifugal pump when dealing with liquids that have a high viscosity. Pump speed is an important factor to consider when
determining the need for priming a centrifugal pump. Higher pump speeds can result in decreased suction pressures, which can cause cavitation that can damage the pump and reduce its performance. To prevent cavitation, priming is often necessary to increase the suction pressure of the pump. Additionally, high pump speeds can lead to increased
pressure losses due to friction, which can cause the pump to become inefficient. Priming the pump can reduce these losses and improve the efficiency of the pump. Therefore, when selecting a pump and determining the need for priming, it is important to consider the speed of the pump. The pressure differential is an important consideration when
determining whether priming is necessary for a centrifugal pump. This pressure differential is the difference between the pressure of the liquid in the suction line of the pump and the pressure of the liquid in the discharge line. If the pressure differential is too low, then the pump will not be able to generate enough flow to operate effectively. In this
case, priming is necessary in order to increase the pressure differential and ensure the pump can generate the necessary flow. Priming can be done in a variety of ways, such as by adding additional liquid or by using a vacuum system. By increasing the pressure differential, priming ensures that the centrifugal pump is able to operate as efficiently as
possible. The suction head is one of the most important factors that determines whether priming is necessary in a centrifugal pump. Suction head is the available pressure at the suction port of the pump, which is the pressure of the fluid that enters the pump. The suction head is an important factor as it determines the efficiency of the pump and the
amount of energy needed for it to operate. When the suction head is low, the pump requires more energy to pull the fluid into the pump, and it is less efficient. The lower the suction head, the more likely it is that the pump will require priming. Priming is the process of filling the pump with fluid prior to operation, and this is necessary in order to
ensure that the pump is able to operate efficiently. Priming is also necessary if the suction head is too low to allow the pump to operate without it. Therefore, suction head is an important factor when it comes to determining whether priming is necessary in a centrifugal pump. The lower the suction head, the more likely it is that priming will be
required. It is important to note that other factors, such as the type of pump, the size of the pump, and the fluid being pumped, can also influence the need for priming. Priming a centrifugal pump is an important step in ensuring that the pump enjoys the various benefits it offers. Let us explore these advantages in more detail. Priming centrifugal
pumps has a number of key benefits, most notably improved efficiency. Priming is the process of filling a pump’s casing with liquid, allowing it to operate more effectively and efficiently. By priming a pump, the potential for losses due to cavitation is minimized, allowing it to achieve higher levels of performance. Priming also reduces the likelihood of
air pockets forming in the impeller, which can cause the pump to become inefficient and take longer to reach the desired flow rate. Additionally, priming can reduce the amount of energy required to operate the pump, resulting in lower operating costs. In short, priming centrifugal pumps is essential in order to get the most out of the pump and
ensure it is running at peak efficiency. Priming centrifugal pumps is essential for reducing wear and tear on the pump and its components. Priming helps to reduce the friction between the mechanical components and the fluid, reducing the amount of wear and tear on the pump components. Without priming, the pump and its components are
subjected to a higher amount of wear and tear due to the increased friction between the pump components and the fluid. Priming also helps to reduce the energy required to move the fluid through the pump, thus reducing energy consumption and costs. Priming also helps to reduce the maintenance time and costs as the components are subject to
less wear and tear, leading to less frequent maintenance and repair. Priming a centrifugal pump is essential to ensure its long-term operation and efficiency. Proper priming of a centrifugal pump reduces wear and tear on the internal components, thus increasing its lifespan. Priming helps to maintain the pressure in the pump and prevents cavitation,
which can cause damage to the pump’s internal parts. Priming also helps to prevent the buildup of sediment and other contaminants, which can cause additional damage to the pump’s internal parts. Proper priming ensures that the pump is able to run smoothly and efficiently for a longer period of time, increasing its lifespan. Priming a centrifugal
pump is an essential element in its operation and can drastically increase its lifespan. Priming helps to reduce the need for manual priming and prevents common signs of inefficiency associated with self-priming pumps, such as traumatic brain injury. Furthermore, proper storage of HPLC columns is key to increasing the longevity and performance of
the pump. Priming an industrial pump is also essential to ensure proper functioning and can extend its lifespan even further. In addition, priming helps to reduce the need for regular maintenance and repairs, resulting in a longer life cycle for the pump and a more cost-effective solution in the long run. All in all, priming a centrifugal pump is a highly
beneficial practice that can increase its lifespan and performance. Priming is an important step in centrifugal pump setup, and it can be done in various methods. In this article, we’ll explore three common priming methods: manual priming, self-priming, and vacuum priming. Manual priming is a process used to fill a centrifugal pump with liquid prior
to starting it. This process is necessary to ensure the pump can function properly, as centrifugal pumps require a full liquid chamber to operate. Manual priming involves filling the pump with liquid and then manually operating the pump to draw the liquid into other sections of the pump. This process typically takes several minutes and should be done
carefully to ensure that the pump is not overfilled. Once the pump is primed, it can then be started and used for its intended purpose. Self-priming is an important method of priming a centrifugal pump. It is a process by which the pump is able to draw water from an elevation that is lower than the pump’s suction port. This is done by creating a
vacuum in the pump casing and then allowing atmospheric pressure to fill the void. This process is repeated until the casing is filled with liquid to the desired level. Self-priming centrifugal pumps are used in applications where the suction pressure is too low to be filled through a traditional priming method. Additionally, self-priming pumps are used
to move large volumes of water over long distances, making them a popular choice for agricultural and industrial applications. Vacuum priming is a common method used to prime a centrifugal pump. It is a process of removing air from the pump and piping system to create a vacuum, which then draws the liquid from its source into the pump. This
method is typically used when the pump is not submerged in a liquid and needs to be primed from an external source. Vacuum priming is a cost effective, efficient, and reliable way to prime a centrifugal pump. In order to use vacuum priming to prime a centrifugal pump, there are a few steps that must be followed. First, the pump and piping system
must be closed off and sealed. Next, the pump must be connected to a vacuum source. Once the vacuum is applied, the air will be drawn out of the system, creating a vacuum that will draw the liquid from its source into the pump. Finally, the pump must be turned on, allowing it to begin pumping the liquid. Vacuum priming is an effective and efficient
way to prime a centrifugal pump when it is not submerged in a liquid. This method is cost effective and reliable, making it a great choice for priming centrifugal pumps. With the right steps and equipment, vacuum priming can ensure that your centrifugal pump is primed correctly and ready to go. Priming a centrifugal pump is a necessary step to
ensure that the pump is able to deliver the desired performance. To ensure successful priming, there are several important considerations that must be taken into account. When priming a centrifugal pump, it is important to check for air leaks. Air leaks can reduce the efficiency of the pump and can cause the pump to break down. To check for air
leaks, inspect the pump casing for any visible signs of leakage, like cracks or holes in the casing. Additionally, check for any loose fittings or connections that might be allowing air to enter the pump. If any air leaks are found, they should be addressed as soon as possible. The effectiveness of the pump will be greatly improved by troubleshooting and
repairing any air leaks that are present. When priming a centrifugal pump, it is essential to ensure that the suction piping is air-tight. This is because air pockets in the suction piping can reduce the efficiency of the pump and cause cavitation, a phenomenon which can lead to serious damage to the pump. To ensure that the suction piping is air-tight,
all joints should be securely connected and sealed with adequate pipe-sealant. Additionally, check valves should be installed in the suction piping to prevent the backflow of fluid which can cause air pockets. By following these steps and ensuring that the suction piping is air-tight, you can ensure that your centrifugal pump is primed correctly and will
operate efficiently. Verifying that the suction line is sufficiently primed is an important part of the priming process for a centrifugal pump. Priming is necessary in order to ensure that the pump is able to draw liquid from the suction line, and it is important to verify that the suction line is primed before running the pump. The following should be taken
into account when verifying the suction line for sufficient priming: -Check the suction line for any air leaks that would prevent proper priming. -Inspect the suction line for proper alignment and ensure no bends or obstructions that may cause flow restrictions. -Ensure that all valves and fittings in the suction line are opened and the system is filled
with liquid before the pump is operated. -Check the suction line to ensure that any trapped air has been expelled before the pump is operated. -Check the suction line for any clogs or blockages that may prevent proper priming. -Check the suction line for any debris or contaminants that may cause damage to the pump or reduce its efficiency. Properly
priming the suction line of a centrifugal pump is essential for the pump to run efficiently and reliably. By taking the time to verify that the suction line is sufficiently primed before operating the pump, users can ensure that the pump will run at optimal performance and prevent future problems from occurring. Monitoring the priming process is key to
ensuring that your centrifugal pump is functioning properly. Priming involves filling a pump with liquid to ensure that it can operate correctly and efficiently. If the pump is not properly primed, it can lead to a decrease in flow rate, an increase in pump noise, and other problems. To ensure that your pump is properly primed, it is important to monitor
the priming process carefully. It is important to check the level of liquid in the pump regularly during the priming process. This will allow you to know when the pump is properly primed and when it is time to stop. Additionally, it is important to pay attention to the pressure gauge to make sure the pressure is appropriate for the pump. If the pressure
is too low, it could indicate that the pump is not properly primed. Finally, it is important to listen to the pump while it is priming. If it is making strange noises or seems to be struggling, it could indicate that the priming process is not going as planned. In this case, it is important to stop the priming process and investigate the cause of the problem.
Monitoring the priming process carefully is essential for ensuring that your centrifugal pump is functioning properly. By keeping an eye on the level of liquid in the pump, the pressure gauge, and the sound of the pump, you can ensure that your pump is properly primed and ready to go. Priming centrifugal pumps is a necessary step in order to ensure
the proper functioning of the pump. There are three main types of priming systems which are electric, mechanical, and chemical priming. Let’s explore each of these priming systems in more detail. Electric Priming is a process used in centrifugal pumps designed to ensure that the initial filling of the pump with liquid is done quickly and efficiently.
This type of priming system is often used in high-pressure applications and in pumps that require a significant amount of liquid to be moved quickly. This type of priming system works by using electricity to power a motor that drives the pump. The motor then draws liquid into the pump inlet and forces it through the pump impeller. This process
eliminates the need for manual priming, which can be time consuming and potentially hazardous. The benefits of electric priming include faster filling times, increased safety, and reduced maintenance costs. Electric priming also eliminates the need for manual priming, which is often required for pumps in high-pressure and high-flow applications.
With electric priming, the risk of air pockets in the pump is also reduced, which can lead to increased efficiency and improved performance. In conclusion, electric priming is a necessary process for centrifugal pumps that require quick and efficient filling of the machine. This type of priming system is often used in high-pressure applications and in
pumps that require a significant amount of liquid to be moved quickly. The benefits of electric priming include faster filling times, increased safety, and reduced maintenance costs. Mechanical priming is an essential part of centrifugal pump operation. It is the process of removing air from the pump’s volute casing, allowing the pump to fill with liquid
and begin operation. Priming can be achieved through a variety of methods, including mechanical means, such as a vacuum primer, or by using a liquid sealant. Mechanical priming provides a more reliable and efficient priming solution as compared to other methods. The primary benefit of mechanical priming is that it eliminates the need for a
vacuum or sealant, which can be expensive and difficult to apply. Mechanical priming works by using a small motor to spin the pump impeller at a low speed. This creates a vacuum in the volute casing, which draws in the liquid and forces out the air. This process is known as “priming the pump” and it is critical for the centrifugal pump to operate
properly. In addition to eliminating the need for a vacuum or sealant, mechanical priming also increases the efficiency of the pump. It does this by reducing the amount of air in the volute casing and allowing for more efficient liquid flow. This can result in decreased energy costs and a longer-lasting pump. In summary, mechanical priming is an
essential part of centrifugal pump operation. It eliminates the need for a vacuum or sealant, increases the efficiency of the pump, and reduces energy costs. If you are looking for a reliable and efficient priming solution, mechanical priming is the way to go. Chemical priming is a process used in centrifugal pumps to allow the pump to handle a liquid
with a relatively low vapor pressure. It involves injecting a chemical solution into the suction line of the pump to increase the vapor pressure of the liquid to a level that will be sufficient for the pump to handle. This chemical solution can be in the form of a compound such as sodium hypochlorite, or a mixture of compounds such as a glycol and
corrosion inhibitors. Chemical priming is often used when the suction pressure of the pump is too low to handle the liquid. This is especially common in applications where the liquid is drawn from a large open tank, or from a well or other body of water, as the atmospheric pressure at the pump suction is usually not sufficient to lift the liquid. The
chemical solution increases the vapor pressure of the liquid, allowing the pump to lift it more effectively. The chemical solution used in chemical priming must be compatible with the liquid that is being pumped, as it can have an adverse effect on the pump. Additionally, the chemical solution must be selected carefully to ensure that it is not corrosive
and that it does not increase the viscosity of the liquid. Overall, chemical priming is an effective way to increase the suction pressure of a centrifugal pump and allow it to handle a liquid with a relatively low vapor pressure. It is important to ensure that the chemical solution used is compatible with the liquid and does not increase its viscosity or cause
corrosion. Understanding how to troubleshoot priming problems can help ensure the efficient and proper operation of the pump. Below are four tips to help troubleshoot priming issues. When troubleshooting priming problems on a centrifugal pump, it’s important to check for leaks. Leaks can cause the pump to lose its prime and stop working. To
check for leaks, first ensure that the pump is properly sealed. Check the connections for any cracks or signs of wear and tear. If there are any visible signs of leakage, the connections should be tightened or replaced. Additionally, inspect the pump casing for any signs of leakage. It’s also important to make sure that the pump is not overfilled, as this
can cause a loss of prime as well. If any of these issues are found, they should be addressed immediately to prevent further problems. Priming a centrifugal pump is essential for ensuring its proper functioning. After priming, if you notice that the pump is not working properly, it may be due to a blocked suction line. To troubleshoot this problem, it is
important to ensure that the suction line is clear. This can be done by performing a thorough visual inspection of the line, including checking for any blockages or debris. If any blockages are found, they should be removed to allow the pump to properly prime. Additionally, the suction line should be checked for any kinks, which can also prevent the
pump from priming. Once the suction line is cleared, it is important to ensure that the valves are open and that the suction line is properly connected to the pump. Additionally, the pressure of the suction line should be checked to ensure that it is at the required level. If all of these steps are followed, the centrifugal pump should be able to prime
properly, allowing it to function as expected. Adjusting the speed of a centrifugal pump can be an important step in troubleshooting priming problems. Priming is the process of getting the pump to draw in liquid from its suction side, and an important factor in getting the pump to prime is the speed at which it is running. A pump running too slowly
can cause the impeller to lose its prime and fail to draw in the necessary liquid. Conversely, a pump running too quickly can create too much suction, resulting in cavitation and reduced performance. The ideal speed for a centrifugal pump is one that allows the impeller to draw in enough liquid to keep the impeller from losing its prime, but not so
much that it creates too much suction. Adjusting the speed of the pump can help you find the ideal speed for priming, and ensure that the pump is operating as efficiently as possible. Troubleshooting priming problems in a centrifugal pump requires a thorough check for blockages. Blockages can occur in many parts of a pump, including the suction
line, the suction strainer, the volute, the impeller, or the discharge line. Blockages can result in a variety of issues, including reduced flow, cavitation, and overheating of the pump. To check for blockages, start with the suction line. Inspect the line for any obstructions, such as debris, sediment, or other materials. If the suction line is blocked, it can
prevent the pump from pulling in enough water to prime the pump. If a blockage is found, it should be cleared prior to continuing with the troubleshooting process. Next, inspect the suction strainer. A clogged strainer can restrict the flow of water and prevent the pump from priming. If the strainer is blocked, it should be removed and cleaned or
replaced. The volute, impeller, and discharge line should also be inspected for blockages. If any of these components are blocked, they should be cleaned or replaced as soon as possible. By following these steps and checking for blockages, you can identify potential issues that may be preventing the pump from priming. Taking the time to troubleshoot
priming problems can save you time and money in the long run. In conclusion, priming is an essential process for centrifugal pumps as it helps to improve efficiency and increase the lifespan of the pump. Priming is necessary to ensure the suction line is free of air and liquid, and that the pressure differential is correct. Different types of priming
systems and methods can be used to ensure that the pump is primed properly and that any potential problems can be identified and addressed quickly. Related Post: Pump Priming is a manual or automatic process by which air present in a pump and its suction line is removed by filling liquid. In the pump-priming process, the pump is filled with the
liquid to be pumped and that liquid forces to remove the air, gas, or vapor present. With the exception of a few self-primed pumps, mostly all pumps are primed. Before starting a pump, Pump Priming is the most important first step and it avoids the majority of the pump problems.The majority of the pump problems are started by not priming a pump
or not doing it properly. Problems associated with lack of priming usually cause financial impact due to pump maintenance and the downtime of the piping system due to a malfunctioning pump. So for proper reliable operation pump must be primed.During starting a pump, if air, gas, or vapor exists inside the pump casing, the pump will not be able to
function properly. The pump will be subjected to the risk of damage. The air or gas present inside the pump will make it gas bound and the pump won’t be pumping the desired liquid. The pump will get overheated and it will damage the pump internals.To reduce the risk of pump damage and reliable operation, the gas present in the pump must be
removed. So, the pump must be fully primed.The main objective of priming a pump is to remove the gas present. So, if the air or other gases are present inside the pump casing and suction line, it must be primed before starting. But if the pump suction line and the casing are already filled with liquid during start-up, priming is not required. The main
reason behind locating most centrifugal pumps below the liquid source level is that the pump remains primed automatically. Refer to Fig. 1 below that clearly explains the requirement of priming a pump.Fig. 1: Requirement of Pump PrimingIn general, Centrifugal Pumps need priming. Submersible Pumps or vertical sump pumps do not require
priming. Positive displacement pumps are considered self-primed pumps.Normally, Centrifugal pumps need priming and Positive Displacement Pumps (Rotary Pumps, Reciprocating Pumps) do not require priming. However, for the first-time operation, all pumps need priming to avoid overheating and failure in dry running conditions.In a centrifugal
pump, the liquid is pushed from suction to discharge. The pump works by the transfer of rotational energy from the impeller to the liquid. In between the suction and discharge sides of the pump, there are no seals. For this reason, when the liquid level is below that of the impeller, centrifugal pumps are ineffective with gases and incapable of
evacuating air from a suction line. So centrifugal pumps must be primed for proper working.READ Flange Bolt Torque Calculation and Pipe Flange Bolt Torque ChartOn the other hand, all positive displacement pumps use close-tolerance parts to prevent fluid from returning from the discharge to the suction side. Hence, a positive displacement pump
is capable of venting air from its suction line to some extent.The pump can be primed by layout considerations or using external arrangements. A few of the external pump priming methods are:Natural PrimingManual PrimingPriming a pump with Vacuum PumpPump Priming with Jet PumpPump Priming using a SeparatorPriming a pump by Installing
a Foot ValvePump Priming with EjectorNatural pump priming can be achieved by maintaining the impeller eye below the surface of the water. So, naturally, water will flow into the suction pipe and casing removing all the air present by gravitational force as shown in Fig. 2Fig. 2: Natural Pump PrimingIn the manual method (Fig. 3) of pump-priming,
pumping liquid is filled in the pump suction by manually pouring liquid directly into the suction using a funnel. The pump is manually primed due to gravity feed and the air present escapes through the air vent valve.Fig. 3: Manual Pump Priming MethodTo prime, the main centrifugal pump, An additional small-size vacuum pump or a self-priming
pump, or a positive displacement pump is used. The discharge line of the main pump is connected to the suction line of the positive displacement priming pump that evacuates all the air in the primary pump and suction piping.Fig. 4: Pump-Priming using a Vacuum PumpWater available at the high head is allowed to flow through a nozzle in this
method of pump priming. The nozzle is designed in such a way that at the jet outside the nozzle, the pressure is less than the atmospheric pressure which causes water to be sucked from the sump.Fig. 5: Pump Priming using a Jet PumpOn the discharge side of the pump, an air-water separation chamber or separator is provided for pump priming with
a separator. A bent suction pipe portion is provided at the inlet of the pump that always maintains some liquid in the pump. Through pump discharge or an air vent, Air is separated and expelled and the liquid falls back into the separation chamber due to higher density.Fig. 6: Pump-Priming using SeparatorA foot valve that acts like a non-return valve
is installed in the suction piping in this pump-priming method. The foot valve does not allow the liquid to drain from the pump casing and suction line once the pump operation is stopped. So, while starting the pump for the next operation, the pump is already primed and can work.Fig. 7: Pump Priming using Ejector and Foot valveln this pump-priming
method, an ejector (Fig. 7) is provided on the pump suction (or discharge) side. These Ejectors create a vacuum inside the pump suction line forcing the liquids to draw from the sump up to the pump elevation. However, Ejectors require energy input for their work. READ What is Concurrent Engineering?Various methods are used to prevent a pump
to operate without being primed. The basis behind such methods is to trigger some alarm or auto shutdown of the pump when the pump is not liquid-filled or primed. One example of such a scenario is provided below.In some kinds of pumps, a float switch in a chamber connected to the suction line is usually used. When the chamber level is above the
impeller’s eye of the pump, the float switch allows the pump to operate without a problem. However, If the liquid falls below a predetermined safe level, the float switch forces the pump to stop using its control mechanism. Thus it prevents the pump to start to sound an alarm, or lighting a warning lamp for necessary action.A self-priming pump is a
specially designed end suction centrifugal pump with an external casing that always “floods” the inner pump or volute. The self-priming pump has the ability to evacuate air from the suction side at startup and then it operates similarly to a normal pump. The external casing is filled with liquid and the pump is always ready to start. When the impeller
of a self-priming pump rotates inside the casing, a low-pressure area (below atmospheric pressure) is formed at the eye of the impeller. As a result, the liquid is pushed up the suction pipe by atmospheric pressure along with the air present in the suction pipe.This air is mixed with the recirculating fluid inside the casing. The air then separates from
the liquid and is discharged from the casing. Once, all the air from the suction pipe is removed, the pump operates dynamically like any other centrifugal pump. So, A self-priming pump can lift fluid from a level below the pump and evacuates the air of the suction line without using other external auxiliary devices.There are three types of self-priming
pumps. they are:Liquid Primed Self priming PumpsCompressed Air Primed Self-priming Pumps, andVacuum Primed Self-priming PumpsLiquid Primed Self Priming Pumps: They have their own in-built “Priming Chamber” that is filled with liquid in order to “self-prime” the pump. This initial liquid charging must be done for a liquid-primed self-priming



pump to prime and work. External auxiliary devices are not required for liquid-primed self-priming pump operation. A Liquid Primed Self Priming Pump works in two phases of operation; “Priming Mode” and “Pumping Mode”.Compressed Air Primed Self Priming Pumps: In Compressed Air Primed Self Priming Pumps, a jet blows the compressed air
into a tapered tube. This creates a vacuum so that the air from the pump casing and suction line is drawn in with the compressed air and exhausted into the atmosphere. A check valve seals out the air from the discharge. Water or other pumping liquid then replaces the air and the pump starts pumping. The potential build-up of solids is also
prevented by this type of self-priming pump.Vacuum Primed Self Priming Pumps: Vacuum Primed Self Priming Pumps consist of a vacuum pump and positive sealing float box installed at the pump discharge. This forces you to pull a vacuum on the pump until it is full of water.Note that, a self-priming pump, too, needs priming for its first operation. A
priming chamber or some portion of the volute must be filled prior to start-up.The discharge line should not be blocked or pressurized.The suction line must be air-tight. Otherwise, the pressure will not be reduced and fluid will not be drawn up the suction line.To reduce the priming time, the volume of the suction piping shall be minimized.If the
liquid contains any solids, a strainer shall be required to keep solids from accumulating in the priming chamber and displacing the priming liquid.The pump suction piping should be designed to avoid high points where air can be trapped/accumulated, thus preventing priming.The main advantages that self-priming pumps provide are:Can handle a
variety of liquidsWork well with slurries, corrosive liquids, and suspended solidsSelf-priming centrifugal pumps will continue to pump liquids even after the pump is not submerged in a liquid tank or vesselAs the steps involving pump priming on start-up are eliminated, they are ideal for frequent and intermittent pumping operations.The main

disadvantages of self-priming pumps are:They can’t operate without the presence of the initial priming liquid in the prime chamber.Due to the presence of a liquid reservoir, this type of centrifugal pump is usually larger than a standard model, which may cause issues in applications where space is limited.To avoid depletion of the pump’s liquid
reservoir during self-priming operations, They are required to be as close as possible to production lines.



