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Presenter Notes
Presentation Notes
Commence on Slide 2
Morning Session
Good morning to those of you in Europe & Africa, good afternoon and evening to those of you joining us from Asia, and a very warm welcome to you all. 
Evening Session
Good morning to those of you on the West Coast, good afternoon to those of you joining us from the East Coast , good evening to anyone joining us from Europe or stations further East.
 
Thank you for joining this, the twenty fifth of our regular series of seminars on pumping topics. 
 
This one will last about 40 minutes allowing us the time for a Q&A session after the presentation
 
Restart Screen share



RuhRPumpen Short Courses
Here is a listing of all the previous courses.

 No 1 – API610 12th v 11th editions

 No 2 - Curve Shape

 No 3 – The Importance of System Curves

 No 4 - Selecting the Right Pump for the Application

 No 5 - NPSH & Nss

 No 6 - Mechanical Seals & Systems

 No 7 - Firepumps

 No 8 - BB5 Barrel Pumps

 No 9 - Pump Instrumentation

 No 10 – Non-Destructive Examination

 No 11 - Vertical Pumps (Part 1) Type VS1, VS2, VS3

 No 12 – Vertical Pumps (Part 2) Type VS4, VS5, VS6 
& VS7
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 No 13 – Performance Testing of Centrifugal Pumps; the What, the 
Why & the How

 No 14 – Testing & Inspection of API 610 Pumps

 No 15 – Start-Up, Commissioning & Troubleshooting Centrifugal 
Pumps

 No 16 – Introduction to Positive Displacement (Plunger) Pumps

 No 17 – Refresher Session

 No 18 – Overhung Process Pumps OH1 & OH2

 No 19 – Vertical Overhung Process Pumps OH3-OH6

 No 20 – New Developments in the VS6 Market

 No 21 – BB4 Multistage Pumps for the Power Industry

 No 22 – Coking Process and Hydraulic Decoking Equipment

 No 23 – Pumps for the Desalination Market

 No 24 – Cryogenic Pumps

Any you have missed you can get from our website using this link  https://short-courses.ruhrpumpen.com/

Or from www.ruhrpumpen.com and follow the link to RP Short Courses

Presenter Notes
Presentation Notes
Here is a listing of all the previous short-courses we have run during the last year
If you have missed any of them you can get a copy of the materials from our website
Use the following link 
https://short-courses.ruhrpumpen.com
Or go to www.ruhrpumpen.com & follow the link to RP Short Courses


https://short-courses.ruhrpumpen.com/
http://www.ruhrpumpen.com/


RuhRPumpen Short Courses
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www.ruhrpumpen.com

Presenter Notes
Presentation Notes
If you go to www.ruhrpumpen.com you get to this screen
And here is the link to the RP Short Courses
Click on that and it takes you……CLICK
 

http://www.ruhrpumpen.com/


RuhRPumpen Short Courses
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https://short-courses.ruhrpumpen.com/

Presenter Notes
Presentation Notes
….to this screen
Which you can also access directly with this link https://short-courses.ruhrpumpen.com
You will see all the courses listed and you can click on any of them to see the course material
The most recent of the previous 24 courses are up there. 


https://short-courses.ruhrpumpen.com/


RuhRPumpen Short Courses
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Presenter Notes
Presentation Notes
….to this screen
Which you can also access directly with this link https://short-courses.ruhrpumpen.com
You will see all the courses listed and you can click on any of them to see the course material
The most recent of the previous 24 courses are up there. 


https://short-courses.ruhrpumpen.com/


Session 25 – 
Magnetic Drive Pumps

This Short Course will look at Magnetic Drive Pumps used in the Chemical & Process 
Industries, to ANSI, ISO & API 685 standards.

A “dark art” to many pump engineers (even experienced ones) this course is aimed at 
Process and Mechanical Engineers and Consultant Engineers who specify pumping 
equipment as well as Applications & Sales Engineers selecting and quoting them. It will 
address the subject matter from first principles.
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RuhRPumpen Short Courses

Presenter Notes
Presentation Notes
Here is what we will be covering today.
Here is what we will be covering today.
Magnetic Drive Pumps – a dark art to many pump engineers – I will try to bring it into the light.

As usual we will be holding a Q&A session at the end. 
Please use the “Q&A” facility the bottom of your screen to ask any questions or make any comments. I will address those that I can live at the end of the session and the rest we will address by mail in the coming days.
 
We are recording this session and will make it available to all attendees as a You-Tube link as well as by emailing you a PDF version of the slideshow and the Q&A Summary from both of today’s sessions.
 



RUHRPUMPEN

Pumping Technology for Life…

Adam Pye

Magnetic Drive Pumps Training
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Agenda

1
2
3
4
5
6
7
8
9
10

What is Mag-Drive

Why choose a Mag-Drive

How does a Mag-Drive work

Features and Benefits

Industrial Standards

Questions and Answers



Pumping Technology for Life…

Magnetic Drive Sealless Pumps| What is a Magnetic Drive 
Pump?

Presenter Notes
Presentation Notes
First – What is a Magnetic Drive Pump?
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Basic
Principles

What is a Mag-Drive?

 Magnetic Drive refers to the method of how the Hydraulic is driven and how the liquid is handled 
within the machine.

Resulting in:
 The liquid being fully ‘contained’ within the Containment Shell.
 Drive and Driven ends are completely separated from the process fluid.

Mechanical Seal
 Mechanical Seal
 Seal Support System
 Thrust Roller Bearings
 Shaft stiffness/deflection
 Leakage

Magnetic Drive
 Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Presenter Notes
Presentation Notes
The key points are that 
1 The liquid is fully contained within the Containment Shell 
 
2 Drive and driven ends completely separated from the process fluid
 
3 No dynamic seals (there are static seals and o-rings but no mechanical seals. In that sense it is a sealless pump).
 
Here in the two cutaway drawings we see the fundamental differences between the two
On the left:
Magnetic Coupling
Containment shell
Internal Bearings and lubrication system
Thrust is intrinsically balanced internally
No leakage
And on the right:
Mechanical Seal
External seal support system
External Bearings taking radial and thrust loads
Longer shaft and higher loads hence shaft deflections to consider.
Leakage past the seal
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What is a Mag-Drive?

+

Presenter Notes
Presentation Notes
From a 40,000 ft viewpoint they look initially the same
In both cases you have the motor, the coupling and the pump
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What is a Mag-Drive?

Flexible 
CouplingMotor Pump

Shaft Impeller

+

Mechanically Sealed 
Pump

Presenter Notes
Presentation Notes
On the mechanically sealed pump we have the motor, the coupling (and guard) connecting to the pump shaft, external bearings (thrust and radial), the mechanical seal and finally the impeller
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What is a Mag-Drive?

+

Flexible 
CouplingMotor Pump Drive 

Shaft
Outer Magnet 

Carrier
Inner Magnet 

Carrier
Pump
Shaft Impeller

Sealless Magnetic
Drive Pump

Presenter Notes
Presentation Notes
The magnetic drive pump has more components.
You have the motor, the coupling (and guard) connecting to the drive shaft which is connected to the outer magnet carrier which in turn connects (magnetically) to the Inner magnet carrier which is connected (physically) to the pump shaft and so to the impeller.
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What is a Mag-Drive?

Flexible 
CouplingMotor Pump Drive 

Shaft
Outer Magnet 

Carrier
Inner Magnet 

Carrier
Pump
Shaft Impeller

Flexible 
CouplingMotor Pump

Shaft Impeller

+

Presenter Notes
Presentation Notes
Looking at the two rotating assemblies together these are where the differences lie - the additional components. A second shaft, the outer magnet carrier and the inner magnet carrier.
 




Pumping Technology for Life…

Magnetic Drive Sealless Pumps| Why choose a Magnetic 
Drive Pump?
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Why use a Mag-Drive?

Mag-Drive – Secondary Containment
- Zero leakage even with catastrophic failure.

Mag-Drive – Secondary Control
- Small amount of leakage, controlled to a ‘safe-area’ only 
with a catastrophic failure.

Mag-Drive – Basic Construction
- Leakage to atmosphere only with a catastrophic failure.

Double Mechanical Seal (Pressurised)
- Leakage to atmosphere only with seal or bearing failure.

Double Mechanical Seal (Unpressurised).
- Contaminated fluid leaks to atmosphere (process leaks to buffer).

Single Mechanical Seal (Unpressurised)
- Process fluid leaks to atmosphere.

 Environmentally friendly
 Safety of People

Packed Gland
- Process fluid leaks to atmosphere.

Presenter Notes
Presentation Notes
Two major considerations:
Environmental friendliness
Safety of people
Here is a “scale of safety” starting here at the bottom with a packed gland (which these days would only be used when pumping clean(ish) water. Moving up the scale to less and less risk of leakage.
(Go through slide)
At the top of the scale are Secondary Control and Secondary Containment which are similar but subtly different and I will come back to this in later slides.
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Why use a Mag-Drive?

 Types of Fluids:
o Harmful, toxic, flammable, explosive, heat transfer or expensive.

 Less Maintenance
o Unmanned applications.

 Reduced installation costs (compared to double mechanical seal).

 Temperatures (-120°C to +450°C) [-184°F to +840°F].

Presenter Notes
Presentation Notes
These are the type of applications where Mag Drives are actively considered.
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Why use a Mag-Drive?

 WHY NOT?

 Common limitations…
 Pressure - (Dependent on size).
 Power - Maximum the selected Magnetic Coupling can transmit.
   (Again dependent on hydraulic/size)
 Viscosity - Stick within Manufacturer’s limits.
 Vapour - Vapour Pressure margin must be maintained! – See Slide 36.
 Solids - Narrow flow passages might be clogged, but there are common 
   fixes for this problem so it is not a big constraint – See Slides 
   35 & 43

Presenter Notes
Presentation Notes
And these are the common limitations.
Why you would NOT use a mag drive pump.
1 Pressure – the higher the pressure the thicker the containment shell. The thicker the containment shell the greater the magnetic losses and so reduced efficiency.
2 Power - there are limits to how much power can be transmitted by the magnets. Anything over 175kW is bit of a special.
3 Viscosity – too low viscosity can lead to poor lubricating properties (hydrogen for example). 
4 Vapour Pressure – Mag drive pumps cannot tolerate vapour.
5 Solids - narrow flow passages might get blocked but this is not a big problem and manufacturers have designs to overcome this 



Pumping Technology for Life…

Magnetic Drive Sealless Pumps| How does a Magnetic 
Drive Pump work?
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Presenter Notes
Presentation Notes
These are the big 5 headliners and we will go through them one by one.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Containment
Shell

Outer Magnet Carrier

Inner Magnet Carrier

Presenter Notes
Presentation Notes
First the magnetic coupling
You have the outer magnet carrier which is directly coupled to the motor
Then the containment shell
Then the inner magnet carrier which is driven by magnetic forces by the outer magnets. 
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Containment Shell

Outer Magnet Carrier

Inner Magnet Carrier

Presenter Notes
Presentation Notes
Here in section
Outer magnets (shown in red) are dry. Running in air.
Inner magnets (shown in blue) are inside the containment shell so they are running submerged in the pumped fluid.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Magnetic Losses

Presenter Notes
Presentation Notes
There are of course magnetic losses
The magnitude of these losses is dependent on several matters.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Magnetic Losses

Presenter Notes
Presentation Notes
-Thickness of the containment shell
1mm – 2mm
1.5mm – 2.5mm
2mm - 3mm
The magnetic losses will be greater the greater the gap between the magnets.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Mag Size (Diameter)

Pump Speed

Quantity of 
Magnets

Magnet Gap 
(Shell 
Thickness)

Shell Material
(Electrical 
Resistivity)

Magnetic Losses

Presenter Notes
Presentation Notes
These are the 5 determining variables influencing the magnetic losses
Magnet size – Bigger diameter greater the losses
Pump speed – double the speed double the losses
Qty of magnets – more magnets = more losses but on the other hand more magnets = more power transmitted
Magnet Gap = shell thickness. Bigger the gap the more the losses.
Choice of shell material (different electrical resistivity)
 
The Applications Engineer selecting the pump will be balancing these 5 variables to optimize the selection. Technically & Commercially.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Pressure
Temperature

Material
Thickness

Temperature Pressure Material Thickness

Variables:
 Size of Magnetic Coupling.
 Pressure.
 Temperature.
 Material.
 Thickness

Presenter Notes
Presentation Notes
It’s a balancing act. 
Here are the variables (Bottom left of slide)
Let’s illustrate this with an example - CLICK
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Material Thickness

16 Bar
232 psi

316/C4
1mm /
0.039”

45°C
113°F

10 Bar
145 psi

316Ti/C4 1mm
0.039”

Pressure
Temperature

Material
Thickness

PressureTemperature

Presenter Notes
Presentation Notes
Let’s assume we are pumping sulphuric acid at 45 deg C at 10 Bar
We can select a 16 Bar pump (entry level ANSI or ISO pump) with a 316 Hastelloy C4 Hybrid containment shell.
All is in balance – all good.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Pressure
Temperature

Material
Thickness

Pressure Material Thickness

40 Bar
580 psi

Temperature

316Ti/C4

45°C
113°F

32 Bar
464 psi

1mm
0.039”

316/C4
1mm /
0.039”

Presenter Notes
Presentation Notes
Now let’s assume a condition requires 32 Bar pressure.
The balance is upset
We either need to select a thicker shell or change the material of the shell
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Material Thickness

316Ti/C445°C
113°F

32 Bar
464 psi

1.5mm
0.059”

40 Bar
580 psi

316/C4
1.5mm /
0.059”

Pressure
Temperature

Material
Thickness

PressureTemperature

Presenter Notes
Presentation Notes
Here we have changed the thickness to 1.5mm
We are back in balance
We could equally as well have changed the material of the shell to a different, stronger material while keeping the thickness the same.
The AE is always playing with all the variables to optimize the selection
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

316 SS Flange                                                         Hastelloy C4 Shell

316 SS / Hastelloy Hybrid Containment Shell

Presenter Notes
Presentation Notes
This is what we mean by a 316 / Hastelloy C4 Hybrid (or combination) shell




Slide 32 All Rights Reserved and Property of the RuhrPumpen Group Pumping Technology for Life…

How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Impact

+

- Metallic Hybrids.
 Full Metallic Fabrications.
 Solid Machined.
 Ceramics and Composites.
 Plastics.

Cost Strength Losses Thickness

Metallic (Hastelloy / Stainless) Metallic (Inconel / Titanium) Ceramics / Composites

Presenter Notes
Presentation Notes
Selection of shell materials has positive and negative impacts
For example The 316SS/Hastelloy hybrid we just looked at in the example (the green trace here)
It is low cost – so a strong positive
Middling in strength
High in losses – so a negative impact
Middling in thickness
 
Inconel  & Titanium shells – the yellow line
Very expensive – Current day prices put it nearer here than here – so strong negative
But very strong – strong positive
Middling for losses
But because of the strength you can keep it very thin minimizing the magnetic losses
 
Here we have Ceramic shells – in blue
High in cost – so a strong negative impact
Low in strength – so a strong negative
Low in losses in fact ZERO losses- so a strong positive impact
High in thickness – so a strong negative – The magnets are further apart than the metallic shells so you cannot transmit as much power, but the power you DO transmit is at zero loss.
 
All a balancing act!
Or a juggling act Click to Slide 33
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Presenter Notes
Presentation Notes
Moving on. To the internal Bearing Feed System.
The internal moving parts are lubricated and cooled by the product you are pumping.
It is driven by differential pressure.
It comes comes out of the pump discharge (1), through a self cleaning filter (if necessary) along the inside of the containment can taking away heat from the magnets, and back through the drilled pump shaft and back to the suction side of the impeller
A stream splits off from this stream at point (3), splits and passes over the journal bearings here and here.
 
I will show you an animation later on that illustrates this beautifully
 
The graph here is a Pressure / Temperature profile of the liquid as it passes through the pump
We start at suction pressure (of course).
Here is Discharge pressure which is point 1 on the flow diagram. The impeller has done work on the fluid so the pressure is high and the temperature has risen.
Now as it passes through the Bearing Feed System it will be getting hotter and the pressure will be dropping  until it gets back to the suction of the impeller.
The blue dotted line is the Vapour Pressure line of the fluid.
It is vital that the pressure in the cooling passages does not get too close to vapour pressure line or it will vapourise.
This is something that the manufacturer will check and design such that it can never happen under any flow condition (min flow to runout, at min suction pressure, max suction pressure, min fluid temp, max fluid temp)
 
It's not shown here but whenever there are solids present in the fluid we fit a vortex breaker here at point (7). It prevents vortex formation and the abrasion resulting from that.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Heart of the pump!

Potential Risks:

Viscosity

Solids

Lack of Flow

Typically:
 Silicon Carbide.
 Carbon.

 Heat-Shrunk into position.

 Include Flow/Lubrication Grooves.

Presenter Notes
Presentation Notes
The journal bearing – the true heart of the pump
If this is maintained it will outlast the impeller.
Typically silicon carbide or carbon.
 
2 bearings, one static, one rotating. Heat shrunk into position, they include lubrication grooves to ensure good flow.
 
The thermal coefficient of expansion difference between a metallic and a ceramic component is massive. Metals expand and shrink far more and more quickly than ceramic components.
This can be a real problem on start up from cold or when there is a range of temperature conditions.
This following feature is unique to Ruhrpumpen.
We use locking springs that pre-load the bearings which means that whatever happens as the pump heats up and cools down these dynamic bearing stay exactly where they are supposed to be. Whatever the temperature -130 or +350 degrees.
The same applies to the static bearing. There is an exotic metal alloy spring in between the ceramic and metallic parts here.
 
More typically manufacturers would have a solid spacer in here where we have this spring bellows. More limited in temperature range cover.
 
Again the animation I will show you in a minute illustrates this construction beautifully
 
 
3 main risks to their operation.
Viscosity – poor lubrication
Solids – clogging and abrasion
Lack of flow 
How to deal with these risks?

Click to Slide 36
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Heart of the pump!

Potential Risks:

Viscosity
Maintain Manufacturer’s Limits
Solids
1%-5% by Weight, 0.15mm-0.4mm 
( 0.006”-0.015”) in Size
Lack of Flow
Be above MCSF

Typically:
 Silicon Carbide.
 Carbon.

 Heat-Shrunk into position.

 Include Flow/Lubrication Grooves.

Presenter Notes
Presentation Notes
Stay within the manufacturer’s limits
You tell them what you need, the manufacturer will design accordingly and give you any constraints that you might need to follow.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage

Presenter Notes
Presentation Notes
NO LEAKAGE
Only the blue parts are in contact with the liquid. The red bits are completely dry.
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How does a Mag-Drive work?

Magnetic Drive
Magnetic Coupling
 Containment Shell
 Internal Bearing Feed System
 Internal Bearings
 No Leakage
Options

 Secondary Control  – Traditionally through a Bearing Isolator.
 Secondary Containment  – Double Walled Containment Shell, or other mechanical seal.
 Filtration   – Internal or External.
 Heating   – Casing and/or Magnetic Coupling Housing.
 Inducer   – Low NPSH applications.
 Vortex / Turbulence Preventer – Suggested for applications with solids.

Presenter Notes
Presentation Notes
Various available options
Summarised in this slide with more detail in each of the following slides.
Read slide.
And I will talk here in a minute about the difference between Secondary Control and Secondary Containment
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The intermediate housing 
acts as a secondary 
pressure casing and is 
equipped with a labyrinth 
system to the atmosphere

A Secondary Control 
System also includes an 
additional labyrinth system 
on the containment shell to 
help restrict flow in case of 
a containment shell failure

The presence of liquid or 
the increase in pressure 
can be monitored and the 
liquid can be drained 

Optional: Secondary Control System 
1

1
22

3

3

Options

Presenter Notes
Presentation Notes
Secondary Control
The (steel) pump casing is the containment vessel
Lip seal or dry running seal here 
A flanged connection to hazardous drain system.
A pressure switch or level switch to detect the leakage.
And a back pumping labyrinth system on the outside of the containment shell.
I’ll show you that in the animation in a minute.
See how I like to build the anticipation?
The steel casing and the bearing isolator seal will last at least the 24 hours required by API 685
And quite frankly you are going to shut the pump down well before that.
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In addition to the internal 
standard containment shell a 
secondary containment shell 
is supplied in order to provide 
full secondary containment

   Each containment shell has 
the same pressure rating and 
wall thickness

   A monitoring system can be 
used to monitor the integrity 
of both the internal and 
external shell for damage

Secondary Containment System 

1

1 1

2

2

Options

Presenter Notes
Presentation Notes
Secondary Containment
Read slide
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Secondary Control vs Secondary Containment (API-685)

Presenter Notes
Presentation Notes
This is how API685 addresses the subject
Go through slide.
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API-685 
Appdx B

Presenter Notes
Presentation Notes
There is also Appendix B of API685 which is a decision matrix for when you should choose between the two.
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In addition to the internal 
standard containment shell a 
secondary containment shell 
is supplied in order to provide 
full secondary containment

   Each containment shell has 
the same pressure rating and 
wall thickness

   A monitoring system can be 
used to monitor the integrity 
of both the internal and 
external shell for damage

Secondary Containment System 

1

1 1

2

2

Options

Presenter Notes
Presentation Notes
Secondary Containment sounds Far superior – right? Tick the box on the data sheet “ I’ll have one of those on  my pump every time”
Now I hesitate at the moment adding this to my list of “Things API got wrong” - the jury is still out on this. But there are definitely some areas you should think long and hard about before specifying Secondary Containment.

API 685 specifies 40 Bar design pressure
For both the containment shells.
What has that done to your magnet gap?
Especially if you need ceramic containment shells.
What has that done to your losses? The size of the magnets?
If an upset event is going to rupture the inner can, won’t it rupture the outer can too? (Especially if it is designed for a lower pressure than the inner can (which for practical reasons it sometimes is)).
 
The gap between the inner and secondary shells needs to be minimum possible which is extremely difficult and costly to manufacture. 
The gap can easily be 250% that of a single containment shell.
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Made of Zirconium Oxide
 
Magnetic losses are        
eliminated and efficiency 
is increased significantly
 
The pump has effectively 
the same efficiency as a  
mechanical seal pump.

The fastening is via a 
locking ring that 
guarantees easy 
assembly and 
disassembly 

Ceramic Containment Shell

1

12

2

Options

Presenter Notes
Presentation Notes
Ceramic Containment Shell
Zero losses
But the increased magnet gap means you may need larger or more magnets to transmit the power you need to run the pump
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Assembled on the 
discharge flange of the 
pump     

In case of solids in the 
process, clean fluid is 
provided to the journal 
bearings and the magnetic 
drive for lubrication and 
cooling
 
The main stream filter is 
self cleaning 

Main Stream Filter

1

1

2

2

3

3

Options

Presenter Notes
Presentation Notes
Main Stream Filter
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The pump can be equipped with 
a heating or cooling jacket at the 
casing 

The pump can also be equipped 
with a heating or cooling jacket of 
the intermediate housing 

Both heated or cooled areas can 
be operated independently, or in 
conjunction with each other

Casing and Intermediate Lantern Heating and Cooling

11

2

2

3

3

Options

Presenter Notes
Presentation Notes
Heating and Cooling Jackets
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Magnetic drive and the 
journal bearings can be 
supplied with clean product 
for cooling and lubrication

External Flushing Lubrication 

1

1

1

Options

Presenter Notes
Presentation Notes
Clean product injection
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NPSHr of a pump can 
be significantly reduced 
by using an inducer
 
The addition of an 
inducer will have very 
little impact on the 
pump hydraulic 
characteristic 

The addition of an 
inducer to an existing 
pump can usually be 
done without any major 
modifications to the 
pump

Inducer

1

1

Options

Presenter Notes
Presentation Notes
Inducer to reduce the NPSHR of the pump
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Animation of Key Features

Presenter Notes
Presentation Notes
And now the moment you have been waiting for. It’s movie time! Here is the animation I referred to a couple of times already.
It’s 2 minutes long
I muted the music
Here is the first thing I wanted to show you
31 Seconds to 41 seconds
This illustrates the lubrication/cooling flow path
Let’s look at that again
And again
 
Here is the second
48 seconds to 1 min 19 seconds
The prestressed locking spring compensates for thermal expansion in the axial and radial directions
And when a ceramic containment shell is used, the outer locking spring
Let’s look at that again
 
Now the Secondary Control 
1 min 25 seconds to 1 min 43
Here we see rupture of the containment shell.
The expeller thread not only acts as a labyrinth seal but the thread acts as a pumping ring pushing the flow backwards, thus reducing the leakage.
The leakage gets as far as the lip seal in this animation, it would be a dry running back up seal in an API pump)
 
Finally a vortex preventer that is fitted to the end of the shaft whenever the are solids present. It stops vortex formation and the abrasion resulting from that.
 
And this is our byline for this product
“Best Available Technology – Not Impacting Our Planet”




Pumping Technology for Life…

Magnetic Drive Sealless Pumps| Features and Benefits
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“Mag-Drive” Creating the Finest Example

Internal Flow… 
 Balanced flow path
 Bearing lubrication
 Internal cooling

Low NPSH(r) … 
 “High” Vapour pressures
 Inducer options

Secondary Containment … 
 Leak-activated seals
 Double-wall shell
 Leak Detection Instrumentation 

Grooved Wear Rings … 
 High Efficiency 
 ...Over a life-time
Replaceable

Free-Flow Filter … 
 Self Cleaning
 non-Clogging

Pure Magnet Quality … 
 High temperature
 Long life

Journal Bearing … 
 Bearing position stability

Petrochem Materials … 
 Carbon Steels
 Stainless Steel
 Hastelloy

Heat Dissipating Bracket … 
 Roller Bearings under negligible 

load

Various Shell Options … 
 Ceramic/Composite for 

Low Power | High Efficiency
 Inert materials 

Presenter Notes
Presentation Notes
Features and Benefits
These are mostly features and are not unique to RP
Bearing Position Stability is a unique feature
The thermal break here is not unique but not everyone does it on ISO and ANSI pumps. Important in higher temperature applications to protect the bearings
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No leakage of product
Zero emissions
No mechanical seal or seal support system
Reduced installation cost
Complete fluid containment
Improved operator safety
Protection of the environment

Benefits of a Magnetic Drive Pump

Presenter Notes
Presentation Notes
These are the true benefits of a Mag Drive pump over a Mechanically sealed pump




Pumping Technology for Life…

Magnetic Drive Sealless Pumps| Industrial Standards
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Industrial Standards

 ISO Hydraulics
 ASME Hydraulics
 API Hydraulics

040-025-125
040-025-160
040-025-200
050-032-125
050-032-160
050-032-200
050-032-250
065-040-125
065-040-160
065-040-200
065-040-250
065-040-315
080-050-125
080-050-160
080-050-200
080-050-250
080-050-315
100-065-125
100-065-160
100-065-200
100-065-250
100-065-315
125-080-160
125-080-200
125-080-250
125-080-315
125-100-200
125-100-250
125-100-315
125-100-400
150-125-250
150-125-315
150-125-400
200-150-250
200-150-315
200-150-400

1.5x1x6
1.5x1x8
2x1x10
3x1.5x6
3x1.5x8
3x1.5x10
3x1.5x13
3x2x6
3x2x8
3x2x10
3x2x13
4x3x8
4x3x10
4x3x13
6x4x10
6x4x13
6x4x15
6x4x17
8x6x13
8x6x15

2x1x8 3x1.5x8 4x1.5x12 4x3x7.5 6x3x16 6x4x11.5 6x6x9
3x1x9.5 3x1.5x9 4x2x9 4x3x8 6x3x19 6x4x12 6x6x11
3x1x10 3x1.5x10 4x2x11.5 4x3x11 6x4x7 6x4x13 6x6x12
3x1x11 3x1.5x11 4x2x14 4x3x12.5 6x4x8.5 6x4x14 8x6x10.5
3x1x12 3x1.5x11.5 4x2x15 4x4x7.5 6x4x9 6x4x16 8x6x14
3x1.5x7 3x2x7 4x2x17 6x2x16 6x4x10 6x4x19
3x1.5x7.5 3x2x11 4x3x7 6x3x9 6x4x11 6x4x21

Presenter Notes
Presentation Notes
These are the API pump sizes (suction, discharge, impeller diameters in inches)
These the ANSI sizes (again S D I)
And these the ISO pump sizes (again S D I but in mm this time)
Within each pump size there are frequently 2 or even 3 hydraulic designs (Low Med & High flow)
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Industrial Standards

 ISO Hydraulics
 ASME Hydraulics
 API Hydraulics

API
 API 685 - Sealless Centrifugal 

Pumps (Petroleum, 
Petrochemical, and Gas 
Industry Process)

 Centerline Mounted.
 Stringent design and construction 

rules (pressure, nozzle loads, 
clearance checks, etc.)

 Materials.
 Testing.

ASME
 ASME B73.3 – Sealless 

Horizontal End Suction Pumps 
(for Chemical Process)

 Imperial general process pump.
 Dimensionally constrained.

ISO
 ISO 2858 – Hydraulics and 

dimensions.
 ISO 5199 – Technical 

Requirements / specifications 
(Single/Multi-stage, horizontal and 
vertical).

 ISO 15783 – Technical 
requirements / specifications 
(Sealless).

 Metric general process pump.
 Dimensionally
     constrained.

Presenter Notes
Presentation Notes
The three international standards.
ANSI / ASME and ISO pumps are both for general purpose process pumps and are predominantly dimensional standards, so that any pump from any manufacturer is dimensionally interchangeable with the same size pump from another.
 
API 685 is a spin-off from API610. API started from API610 and adjusted it to suit magnetic drive pumps, thinning out non-applicable sections (like BB and multistage pumps and mechanical seals and systems) and adding in sections specific to MD pumps
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Industrial Standards

 ISO Hydraulics
 ASME Hydraulics
 API Hydraulics

API ASME ISO
Pressure ratings 40 Bar 18.9 Bar 16 Bar
Wear Rings Both Casing and Impeller Casing ONLY (Maximum)
Mounting Centerline Foot (as standard)
Dimensional NO standard B73.3 ISO 2858
Testing and Inspection Mandatory Optional

Typical Differences:

Presenter Notes
Presentation Notes
A summary of the key differences.
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RP has been building Mag Drive Pumps since 2012
In that time we have manufactured 675 pumps
Here are some interesting statistics.

The RP range of pump sizes is similar to the other big players in the market so I think these 
statistics can be applied across the industry.
 80% are < 10kW
 90% are < 20kW
 7% are between 20 & 50kW
 3% are > 50kW
 10% are API build
 90% ANSI / ISO build
 The largest power we have built is 160kW

The Marketplace

Presenter Notes
Presentation Notes
The Marketplace.
RP has been building these pumps since 2012
In that time we have manufactured 675 pumps
Here are some interesting statistics.
The RP range of pump sizes is similar to the other big players in the market Flowserve, Klaus Union Sundyne (HMD) and KSB so I think these statistics apply across the industry
80% are < 10kW
90% are <20kW
7% are between 20 & 50kW
3% are > 50kW
10% are API build
90% ANSI / ISO build
The max power we have built is 160kW though we have one in manufacturing of 200kW

 




Coming Attractions 

“Mechanical Seals and Sealing Systems”
 Thur 21st September – 08.00 (UK GMT+1) (Eastern Hemisphere) & 17.00 (UK GMT+1) (Western 
Hemisphere)

Aimed at Process and Mechanical Engineers and Consultant Engineers specifying pumping equipment 
as well as Applications & Sales Engineers selecting and quoting them. Develop an understanding of  
the fundamentals of sealing technology, the types of seals available and their associated sealing 
support systems (piping plans).

Future sessions :
– Understanding System Curves
– NPSH

58

Presenter Notes
Presentation Notes
Well that concludes the fun for today apart from the Q&A which is coming up in a few moments.
 
I just want to tell you about the next session
Having just covered Mag Drive Sealless pumps it seems appropriate to cover mechanical seals. So that is what we are going to do – 2 weeks from today – Thursday 21st September. Usual times.



www.ruhrpumpen.com                                                                   info@ruhrpumpen.com

Specialist for Pumping Technology

info@short-courses.ruhrpumpen.com

Q & A

Presenter Notes
Presentation Notes
I am leaving this meeting open for a little while to allow you to post in the Q&A box and I will endeavour to answer those that only need a short answer here and now. Those that need a fuller answer will be answered within a few days.
Anything you think of later – email to info@short-courses.ruhrpumpen.com
Our marketing team are standing by to direct your questions or suggestions to the best person to answer them and they will be sending you the You Tube recording and PDF of the Presentation & the Summarised Q&A from both of today’s sessions.
If you need a Certificate of Completion for this Short Course – again 
info@short-courses.ruhrpumpen.com 
 
Here - right at the end- are 8 slides about Ruhrpumpen that remind you of who we are and what we do
They will be in the pdf copy of the presentation you get so you can peruse them at your leisure
 
Now – on with the Q&A




RUHRPUMPEN AT A GLANCE

VERTICAL 
INTEGRATION

+70 YEARS
OF EXPERIENCE

SALES 
OFFICES IN 

+35 COUNTRIES

+2,000
EMPLOYEES

MANUFACTURING

FACILITIES
IN 10 COUNTRIES

15 SERVICE 
CENTERS

+70,000 PUMPING SOLUTIONS INSTALLED WORLDWIDE



A GLOBAL COMPANY

MANUFACTURING  FACILITIES

  USA [Tulsa] 

  Germany [Witten]

  Mexico [Monterrey]

  Brazil [Rio de Janeiro]

  Argentina [Buenos Aires]

 Egypt [Suez]

  India [Chennai]

  China [Changzhou]

  Russia [Moscow]

  United Kingdom [Lancing]

Manufacturing facility 
& Service center

Service center



MARKETS WE SERVE
Our commitment to create innovations 
that offer reliable solutions to our 
customers allow us to provide a 
complete range of pump systems to 
support core markets as:



OUR PUMP LINES
Ruhrpumpen offers a broad range of highly engineered 
and standard pumping products that meet and exceed 
the requirements of the most demanding quality 
specifications and industry standards. 

Our pumps can handle head requirements as high as 13,000 ft 
(4,000 m) and capacities up to 300,000 gpm (68,000 m3/hr). 
Moreover, our pump designs cover temperatures from cryogenic 
temperatures of -310 °F (-196 °C) up to 752 °F (400 °C).

Products include:
 Single Stage Overhung Pumps

 Between Bearings Pumps

 Horizontal Multi-Stage Pumps

 Vertical Multi-Stage Pumps

 Vertical Mixed Flow & Axial Flow Pumps

 Positive Displacement Pumps

 Full Range of Industrial Pumps

 Submersible Pumps

 Magnetic Drive Pumps

 Decoking Systems

 Packaged Systems

 Fire Systems

Presenter Notes
Presentation Notes
Overhung – Foot mounted or Centreline, ANSI, ISO, General Purpose or API610
Between Bearings – Axially Split, Radially Split, API compliant
Multi-stage – Axially Split Case & Radially Split Double Case (Barrel)
Vertical - Single stage, Multi-stage, API & General Purpose, Double Case or Single Case
Submersible pumps
Positive Displacement
Mag Drive
Packaged Systems
Fire Systems
I have added a few slides right at the end of the presentation as an appendix, showing the full range of our products. Scroll. But I don’t plan to spend any time on them in this Presentation, you can take a look at your leisure when you get a copy of this Session

That is the end of the commercial, now back to the subject matter!
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OVERHUNG PUMPS
CATEGORY RP MODEL DESIGN STANDARD

Sealless Magnetic 
Drive Pumps

CRP-M / CRP-M-CC ISO 2858 & 15783 
HI design (OH11)

SCE-M API 685

Foot Mounted 
OH1 and General 

End Suction 
Pumps

IPP HI design (OH1)

CPP / CPP-L HI design (OH1)
ANSI B73.1

CPO / CPO-L HI design (OH1)
ANSI B73.1

CRP HI design (OH1)
ISO 2858 & 5199

GSD HI design (OH0)

SHD / ESK / SK / SKO 
SKV / ST / STV HI design (OH1)

SWP HI design (OH3A)

Centerline 
Mounted SCE API 610 (OH2)

Vertical In-Line 
Pumps 

SPI API 610 (OH3)

IVP / IVP-CC HI design (OH4 / OH5)

IIL HI design (OH5) 
Dimensionally compliant with ANSI B73.2

SPN API 610 (OH5)
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BETWEEN BEARING PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

1 and 2 stage

Axially split

HSC / HSD / HSL
HSR / ZW HI design (BB1)

HSM HI design (BB3)

ZM / ZMS
ZLM / ZME API design (BB1)

Radially split
HVN / J API design (BB2)

RON / RON-D API design (BB2)

Multi-stage

Axially split
SM / SM-I API design (BB3)

JTN API design (BB3)

Radially split 
single casing GP API design (BB4)

Radially split
double casing A LINE API design (BB5)
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VERTICAL PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

Single
casing

Diffuser

VTP HI & API 610 (VS1)

VCT HI & API 610 (VS1)

HQ HI & API 610 (VS1)

VLT HI & API 610 (VS1)

Volute DSV / DX HI & API 610 (VS2)

Discharge through
column – Axial flow VAF HI & API 610 (VS3)

Separate discharge line VSP / VSP-Chem HI & API 610 (VS4)

Double
casing

Diffuser VLT / VMT HI & API 610 (VS6)

Volute DSV / DX HI & API 610 (VS7)

Submersible pumps
SMF HI design (OH8A)

VLT-Sub / VTP-Sub HI design (VS0)
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SPECIAL SERVICE PUMPS
CATEGORY RP MODEL DESIGN 

STANDARD

Pitot tube pumps COMBITUBE HI design

Reciprocating pumps RDP API 674
ISO 13710

Vertical turbine 
generator VTG HI design (VS6)

Barge LS BARGE HI design

Floating dock pumps
ZVZ HI design

LVZ HI design

Cryogenic pumps

SVNV -

VTG Cryogenic -

VLT Cryogenic
VLTV -

Pre-packaged fire
pump systems

Fire systems incorporate pumps, 
drivers, control systems and 
pipework in a single container. 
They can be skid mounted, with
or without enclosure and 
supplied with electric motor or
diesel engine.

NFPA-20-850
UL and FM approved
components
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