
Session 18 –
“Overhung Process Pumps 

– Part 1 - API Types OH1 & OH2”

Comparing and contrasting OH1 and OH2 pumps.
Aimed at Process and Mechanical Engineers, and Consultant Engineers who specify pumping 
equipment as well as Applications & Sales Engineers selecting and quoting them. 

Part 2 (Session 19) will look at vertical overhung pumps (OH3,4,5 & 6) 
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Presenter Notes
Presentation Notes
Here is what we will be covering todayOverhung Process Pumps Type OH1 & OH2. Comparing and Contrasting their features and uses. When is each the more appropriate choice?  I had intended to cover the vertical overhung pumps to OH3,4,5 & 6 in this session as well, but I decided that would be too much material for one session and they deserve a session of their own. So that will be the next session. 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. 



OH1 vs OH2 Pumps
What’s the Difference? - API 610 definition 
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Presenter Notes
Presentation Notes
So what are the differencesHere is the API definition of OH1You will see the note here that does not fully meet API610



6.3.5 “…the MAWP ….. Shall not be less than….a gauge pressure rating equal to at least 4 Mpa (40 bar; 600psi) at 38 C”

6.3.11 “Centreline-supported pumps shall be used for all horizontal pumps …..”

OH1 vs OH2 Pumps
What’s the Difference? - API 610 definition 
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Presenter Notes
Presentation Notes
API lists in Table 3 the “features that require special consideration” before choosing this type of pump.It only mentions 2 – the pressure rating and the fact that it is not centreline mounted.In my opinion this grossly understates the case as you will see as we proceed.



OH1 vs OH2 Pumps
What’s the Difference? - API 610 definition 
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Presenter Notes
Presentation Notes
The API definition of an OH2 pump.(Read)



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 – Overview Explanation
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API610 Pumps are Heavy-Duty, Centreline Mounted, Mechanically Sealed Pumps.  
Which are designed to fulfil the requirements of Petroleum, Petrochemical and Liquified 
Natural Gas Industries and all Refinery applications.  

API610 gives rules covering aspects such as case design, maximum material stress 
allowed, flange ratings (usually a minimum of 300# ASME), piping design, material 
specifications, non-destructive testing, baseplate design, shaft stiffness criteria and 
dynamics, bearing designs & application, bearing housing design & lubrication, wear ring 
design and standardized minimum clearances, stuffing box sizes, mechanical seal 
design criteria including reference to the mechanical seal API 682 specification, 
balancing criteria, vibration limits, coupling designs, coupling guard design, 
instrumentation and pump testing requirements, noise level testing. 

Presenter Notes
Presentation Notes
The next two slides show a summary overview of the differencesFirst API610(Read)



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 – Overview Explanation
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By comparison, ASME B73.1 is designed for horizontal end suction centrifugal pumps 
and provides rules to cover the general chemical pump applications, where the emphasis 
is on low pressures, usually ASME 150# pressure ratings (18 Bar at ambient temps), and 
also on meeting standardized dimensional limits, to ensure that pumps within the same 
size group are dimensionally interchangeable. This is a less arduous design 
specification.

As we show later, there is a great deal of difference in the design requirements and 
limitations between these two Pump standards.  API is a much stronger and heavier duty 
design, capable of higher pressures and higher liquid temperatures.

Presenter Notes
Presentation Notes
Now ASME B73.1



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 
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DESIGN DIFFERENCES API610 PUMP DESIGNS ASME B73.1 PUMP DESIGNS

Pump Design Life. Minimum Service Life of 20 Years, 
with 3 Years continual operation, 
between Servicing.

Although these are long lasting 
Pumps, there is no reference stating 
the minimum Pump life.

Interchangeable Pump 
Dimensional Standards.

There are No Interchangeable Pump 
Dimensional standards for API610.

All ASME B73 Pumps of the same 
size are Interchangeable, as the 
Specification lists all ANSI  Pump 
dimensions.

Hydraulic Head and Flow 
standards.

There are No Hydraulic Head & 
Flow standards for API610.

All ASME B73 Pumps of the same 
size are hydraulically 
Interchangeable, as the Specification 
lists the Head and Flow at BEP at 
Maximum Impeller Diameter & also 
lists the Minimum Continuous Flow, 
for all ANSI  Pump sizes.

Presenter Notes
Presentation Notes
And now in a little more detailThe important factors20 year design life3 year MTBOInterchangeability dimensionallyInterchangeability performancewiseMeans you can swap out (for example) a Gould bareshaft pump for a Flowserve pump knowing it will fit seamlessly the footprint and performance will be very similar.Cannot do that on an API pump. It is engineered product.



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 
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DESIGN DIFFERENCES API610 PUMP DESIGNS ASME B73.1 PUMP DESIGNS

Pump Casing mount design. All OH2 Pump Casings are 
Centerline mounted on their 
Baseplates, for low & high temps.  
To allow very high temperature 
operations without vertical expansion 
causing alignment issues.

OH1 ASME Pump Casings are Foot 
Mounted designs.
But there are High Temperature 
designs that are centerline mounted 
on the pump Baseplate.

Pump Designs API610 specifies & shows the 
complete range of (18) pump types, 
vertical & horizontal, single and multi-
stage, that are regularly used in oil 
and gas production and refining 
facilities.

ASME B73.1 specifies a single 
stage, end-suction, top-discharge 
& radially split casing design.

Pump Construction Materials API610 shows 10* combinations of 
pump construction metallurgy and 
details the precise material for every 
pump component
*(14 in 11th Edition)

ASME B73 covers both 7 
combinations of pumps with 
construction metals, and also 
alternative thermoplastic & thermoset 
polymer pumps.

Presenter Notes
Presentation Notes
Centreline mounting – very important for higher temperature pumps. The casing expands upwards and downwards maintain shaft alignment and internal clearances.Broader scope (18 pump types instead of one)10 metallurgies and precise component material requirements within each7 ANSI metallurgies but also allows alternative thermoplastic and thermosetting polymer materials (though leaving it to the manufacturer to specify these).



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 - Materials 
API 12th Edition

API 11th Edition
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Presenter Notes
Presentation Notes
API 610 material groups changed between 11th and 12th editions. Groups containing cast iron materials were removed.



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 - Materials 
ASME B73.1
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Presenter Notes
Presentation Notes
Material groups for ANSI pumpsASME B73.1 does not specify the metallurgy of individual components unlike API610



OH1 vs OH2 Pumps
What’s the Difference? - API 610 vs ASME B73.1 
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NOZZLE LOADS &  MOMENT LIMITS:-

API610 PUMPS are designed to withstand much higher Suction & Discharge Nozzle LOADS and MOMENTS than
ASME B73.1 PUMPS.

The Nozzle LOADS & MOMENTS shown within API610-11th Edition in TABLE-5, show the very high values.  

Also, API610 (6.3.3) states that the Pump Casing must be designed to withstand the following 3 Factors at the 
same time.
Without causing internal contact between Rotating & Stationary Wear Rings & other Components:-
1. Take both TWICE the Combined X-Y-Z Nozzle LOADS and MOMENTS on both FLANGES.
2. Withstand the Maximum Allowable Working Pressure & Temperature.
3. Operating without Leakage.

The lower Nozzle LOADS and MOMENTS for ANSI B73.1 PUMPS are established by using the Calculations 
within ANSI/HI-9.6.2 Specification.

Presenter Notes
Presentation Notes
A very important point here which should be mentioned in Table 3 but is not.Allowable Forces and Moments. These are much higher in API610 than ASME B73.1Very important as the API market likes to take a sensitive piece of rotating equipment and use it as a pipe anchor.God knows why – but you do(Read slide)And having defined the allowable external Forces and Moments that may be applied to the pump nozzles you guys like to double them.The API manufacturers have sucked up this requirement (that exceeds API610). But it is a very good reason why ANSI pumps are seldom going to be suitable for Oil & Gas, Refinery installations, even for non-API water type services.



ANSI Chemical Process Pump OH1 CPO / CPP
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Presenter Notes
Presentation Notes
Next few slides are going to look at ANSI pump features. I have extracted a few interesting slides from the RP ANSI pump presentation Here is a typical ANSI pump. Foot mounted, formed steel baseplate, with drain pan, foot mounted motor



C-Frame Configuration CPO / CPP
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Presenter Notes
Presentation Notes
A common variation the C-Frame Adaptor which will allow you to use a NEMA C flange motor instead of a foot mounted motor.



Don’t Forget The Workhorse of Pumps! CPO/CPP
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Presenter Notes
Presentation Notes
Typical applicationsI would dispute the “Oil & Gas” oneAn ANSI pump is seldom going to meet the extra requirements this industry puts on the pump.



ANSI Chemical Process Pump OH1 CPO /CPP

• Horizontal End-Suction pump with open impeller (CPO)
or enclosed Impeller (CPP) (OH1)

• ASME (ANSI) B73.1 – 2012 full compliant.

Sizes 31
Flow 7000 GPM (1590 m3/h)
Head 650 ft (198 m)
Pressures 375 psi (26 bar)
Discharge Flange 1" to 8"

Flange ratings Cl. 150, Cl. 300, FF and RF

Min. Bearings life 50 000 hrs at BEP, max. speed, max. 
diameter and no Suction Pressure

Materials in stock

DI / SST
DI / Duplex
SST / SST
Duplex / Duplex

Special materials

Alloy 20
Hastelloy B and C
Zirconium
Titanium
Others 20

Presenter Notes
Presentation Notes
Features of an ANSI pump. This is of course the RP offering but the other major manufacturers are very similar by the very nature of the B73.1 specification. Bare shaft pumps are designed to be interchangeable between manufacturers.Bearing life need only be 17,500 hours by spec. RP have upgraded to 50,000 hours. Not sure whether others have done likewiseB73.1 specifies sizes up to 4000gpm. RP goes up to 7,000



ANSI Chemical Process Pump OH1 CPO /CPP

• Regulates dimensions, general design and performance
• Guarantee the interchangeability
• Performance envelope for ease of competitive replacement
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Presenter Notes
Presentation Notes
As we said earlier the dimensions of the pump and the baseplate are proscribed for all the pump sizes within the standard. So any pump of any manufacturer is dimensionally and performancewise interchangeable with the same size pump from another supplier.



Lubrication
• Oil sump (standard)

• Re-greasable bearings

• Greased for life

• Oil mist

ANSI Chemical Process Pump OH1 

 Luneta Sight Glass: Easy to see 
and high strength
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Presenter Notes
Presentation Notes
Four options on bearing lubrication



ANSI Chemical Process Pump OH1 
All impellers made of Stainless or Duplex using Investment Casting 

process. This gives the best casting quality and hydraulic reliability

CPO Impeller

Materials:

- SST 316 (CF8M)
- Duplex (CD4MCu)
- Alloy 20, Hastelloy

B or C, Titanium, 
Zirconium.
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Presenter Notes
Presentation Notes
Many manufacturers (including RP) use semi-enclosed impellers.These can be adjusted in-service to allow for wear.



Bearing Carrier
The Bearing Carrier is threaded to the frame and 

rotates to displace axially  the entire rotor

Each mark rotation represents an axial movement 
of 0.003” (0,08 mm)

1

2

1

2

ANSI Chemical Process Pump OH1 
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Presenter Notes
Presentation Notes
Here is how the axial clearance is adjusted



Three hexagonal bolts to lock the bearing carrier 
rotation once we have the axial clearance 
required

1

1

Power Frame
size S

ANSI Chemical Process Pump OH1 Bearing Carrier
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ANSI Chemical Process Pump OH1 CPP Impeller

CPP has 
Enclosed 
Impeller
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Presenter Notes
Presentation Notes
Optional build is a fully enclosed impeller with replaceable wear rings.



Case Cover
Packing, Single & Double mechanical seal1

1

ANSI Chemical Process Pump OH1 

Big Bore

Small Bore

Tapered Bore 27

Presenter Notes
Presentation Notes
3 interchangeable Stuffing BoxesOne for packing and cartridge sealsOne for dual seals (Big Bore)One for solids handling (Taper Bore)



ANSI Chemical Process Pump OH1 
CPO-L has a semi-open radial vanes impeller (Barske type), for low flow 

high head applications. 
Three sizes: 1 1/2x1x8-L, 2x1x10-L and 3x1 1/2x13-L.



Range

1 Balancing holes to reduce axial thrust
1
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Presenter Notes
Presentation Notes
RP has 3 sizes of Low Flow Pump that use a Barske type radial vane impeller



Baseplates CPO/CPP
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Presenter Notes
Presentation Notes
Various different varieties of baseplate as specified in B73.1Formed steel with non metallic motor support feetSame with a drain pan under the pump endDrain rim typeSame again with metal motor mounting feet and here with horizontal motor alignment jackscrews



Quick Ship Program CPO / CPP
• Same day or “Quick Ship” program for our standard products. 

o Quick ship inventory from several North American locations.

• Fast and effective 
technical support.
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Presenter Notes
Presentation Notes
And here is the big advantage of a standardized product line with warehouse stock holding – Quickship Programs which most manufacturers are able to offer.



www.ruhrpumpen.com
31

SCE

“OH2 Pumps: Centreline-mounted, single-stage overhung pumps. Radially split”  

• APPLICATIONS:
• Petroleum Refining, Production and Distribution (Pipeline)
• Industrial Wastes
• Petrochemical and Chemical Industry
• Gas Industry Services
• Hydrocarbon Processing
• Hot Oil Service
• Utilities
• Boiler Feed Recirculation 
• HRSG Recirculation
• Water
• General Industry

• Retrofitting Refinery Downturns – replacing BB pumps with OH2’s. 

Presenter Notes
Presentation Notes
Now a few slides on the OH2 API compliant pumpHere are the industries and applications they are used inAnd as you can see from the photo here, they are a very different beast than the OH1Page up, Page down.
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Presenter Notes
Presentation Notes
Here are the various features of an OH2I have highlighted 3 that really make up the difference between API & ANSI PumpsPressure casing designed for 40 Bar minimum with 300# flanges as standard. 600# is optional which means the basic casing is good for 60 BarCentreline support suitable for high temperature use and to accommodate higher forces and momentsShort, large diameter shaft to minimize shaft deflection even at 2x API Forces and Moments (low L3/D4 ratio) leads to low seal leakage and long mechanical seal life
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Casing – Forces and moments
 The forces and moments that can be 

withstood by the nozzles in SCE pumps, 
and their baseplates, expressed as a 
factor of the API nozzle forces and 
moments, is 2x API forces and moments.

 For 3x and more, additional time and 
cost for the analysis should be done on a 
case by case basis, considering 
variables such as suction pressure, 
pump materials, etc. Please consider that 
for 3x and more FEA analysis is needed, 
also, an extra cost might be incurred for 
changes in casing pattern or baseplate 
modifications.

Presenter Notes
Presentation Notes
2 x Table 5 F&M is almost a normal requirement (although it exceeds the remit of API610)From time to time we are asked for 3x and even 4xWith FEA and some case and baseplate modifications this is possible.But pipe anchors are cheaper!!!



SCE 10x8x16 (B)
HTF pump 500 m3/h @ 38 m 
for solar power plant in China

Presenter Notes
Presentation Notes
A couple of slides to illustrate how different an API pump is than an ANSI pumpThis first one is a large pump (10x8 nozzles)See the centreline support and the skid mounted auxiliary process piping.



Presenter Notes
Presentation Notes
Some smaller pumps (2x4 nozzles)Even at these small sizes they are engineered specials. See the baseplate extended to incorporate the sealing system (Plan 53)



www.ruhrpumpen.com

HYDRAULIC RANGE
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Presenter Notes
Presentation Notes
These are the RP range coverage curvesI do not need to dwell on these
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Benchmark

Flowserve

https://www.flowserve.com/files/Files/Literature/ProductLiterature/Pumps/pss-10-5.3-ea4.pdf

Ruhrpumpen vs Flowserve

Presenter Notes
Presentation Notes
Now there is no requirement for API pumps to have similar performance curves or to be dimensionally interchangeableBut the overall family curves are remarkably similar.Here is the Flowserve published range chart superimposed on the RP oneLooks like they have a pump out here that RP doesn’t have but by and large…..
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Benchmark
Ruhrpumpen vs Sulzer

Sulzer 

Presenter Notes
Presentation Notes
Same again – Sulzer
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Benchmark
Ruhrpumpen vs Goulds

Goulds

http://www.gouldspumps.com/ittgp/medialibrary/goulds/website/Products/3700/3700_reader_spreads.pdf?ext=.pdf

Presenter Notes
Presentation Notes
Same again GouldsI have similar slides for Gabbionetta, Apollo, Ensival, Finder… These last 3 slides won’t be in the final released presentation by the way.



Coming Attractions 

“Overhung Process Pumps – Part 2 – Vertical Overhung Process Pumps 
API Types OH3,4,5 & 6”

Thurs 24th November – 08.00 (UK GMT) (Eastern Hemisphere) & 

17.00 (UK GMT) (Western Hemisphere)

Comparing and contrasting vertical overhung pumps (OH3,4,5 & 6) 

Aimed at Process and Mechanical Engineers, and Consultant Engineers who specify pumping 
equipment as well as Applications & Sales Engineers selecting and quoting them.
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Presenter Notes
Presentation Notes
Well that pretty much concludes the fun for todayI just get to advertise the next of the Short Courses 24th November – that’s 3 weeks todayThe second part of this Short Course on Overhung Process Pumps – this time covering the vertical overhung pumps (OH3, 4, 5, and 6) Again two sessions, one for the Eastern Hemisphere and one for the Western Hemisphere.The invitation will be published nearer the time. Put it in your diary  
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