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Wet Steam lubrication for the Manchester Museum 

Big Stuff webinar September 2021 

 

Section 1: The challenge 

  
In 2021 Rachel Rimmer from the Science and Industry Museum in Manchester asked 

the Big Stuff community to explore the Museum’s plans for its new Power Hall, 

which they want to make as environmentally sustainable as possible.   

 

A lot of us have been discussing the issue of what to do about operating our older 

engines and what do we do about the fact that we use fossil fuels?  What do we do 

about the fact that they can be pretty polluting and contaminating?  So we were very 

excited that Rachel Rimer from the Museum came to Big Stuff with this question 

because the Science and Industry Museum is trying to create a display which deals 

with at least some of those problems, and that’s really, really exciting.   

 

This transcript contains Rachel’s introduction to the project.  

 

 

 
 

Rachel: I’m Rachel Rimmer, I am the Conservation and Collections Care Manager at 

the Science and Industry Museum in Manchester.   

 

I am a conservator, I’m not an engineer, which is why I really want to open up this 

discussion to everybody and get other people’s thoughts, any advice that people might 

have or any comments so that we can really take these onboard and forge forward 

with this new sustainable way of working. So I’m just going to tell you a little bit 

about the museum group and also about the museum itself and about the collections 

and then about the project that we are embarking on.   
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The Science Museum Group has 7.3 million objects in its care. Some of the themes 

are science, technology, engineering, medicine, transport, and media.  We have a few 

different sites across the country – see the picture above.   

 

The Manchester site is a very important historic site.  It was built in 1830 and is the 

base for the world’s oldest surviving passenger railway.  In 1844 it stopped being 

passenger railway and just continued its use for goods.  In 1856, the Shipping Shed 

was built, which is now our Power Hall that we’re going to focus on.  And in 1975, 

Liverpool Road Railway was no longer required because there were other railway 

stations across Manchester and the complex was then sold to Manchester City Council 

for use as a museum.  Around 1980 redevelopment work happened to transform the 

site into a museum, opening in 1983.  In 2012, the museum changed ownership from 

Manchester City Council to be part of the Science Museum Group. 

 

 
 

Science Museum 
Group

Science Museum, London

National Collections Centre, 
Wiltshire

Science & Industry Museum, 
Manchester

National Science & Media Museum, 
Bradford

National Railway Museum, York

Locomotion, Shildon

Science and Industry 
Museum Site History

• 1830 Worlds oldest surviving passenger railway
• 1844 changed to shipping railway
• 1856 “Shipping Shed” built, now “The Power Hall”
• 1975 Liverpool Road Railway is no-longer required
• 1978 The complex is sold to Manchester City Council for 

use as a museum 
• 1983 The museum opens to the public
• 2012 Museum changes ownership from Manchester 

City Council to Science Museum Group
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The Shipping Shed, which became the Power Hall, was built in 1855 for the London 

and North Western Railway Company and it was used for processing goods in and out 

of the station.  In 1881 the external gantry that you can see just on the left-hand side 

of the slide below, was added to facilitate the loading and unloading and moving of all 

the parts around the site. Both of those structures are grade two heritage listed.  In 

1980 it was sold to the council for £30,000 and all of the restoration work began, 

which you can see in the photographs of the redevelopment work, turning it into 

afantastic gallery. 

 

 
  

 

However, the Power Hall has been closed since 2018 and we haven’t had steam going 

there since the year before in 2017.  

 

 
 

Shipping Shed to Power Hall

1980s Restoration                                                   1980s Restoration                                     2018

© The Board of Trustees of the Science Museum, London

What’s Next?

• Power Hall has been closed since 2018, is due to open late 2023…
• Now part of a site wide decarbonisation project
• £4.3m grant from government public sector decarbonisation fund
• £2.6 million of this will enable the Power Hall to reduce C02 

emissions by 60% by 2030 (SMG aims to be at net zero carbon 
emissions by 2033) through enhanced roof insulation and glazing 
to improve energy efficiency, an electric boiler and ground source 
heat pump to heat the space and power the historic engines 
sustainably, and a new building management system

Carmody Groake Gallery Concept
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The new gallery is due to reopen in 2023.  It forms part of the site-wide 

decarbonisation project, for which we have a £4,300,000 grant from the government 

public sector decarbonisation fund. £2,600,000 of this will enable the Power Hall to 

reduce its CO2 emissions by 60% by 2030, which fits in with the Group’s aim to be at 

net zero carbon emissions by 2033.  There’ll be areas addressed, like enhanced roof 

insulation and glazing to improve energy efficiency, an electric boiler will be added 

and also ground source heat pumps to heat the space and power the historic engines 

sustainably.  There’ll also be a new building management system.   

 

 
 

In the hall itself, there are 11 steam engines, six gas engines, four diesel engines, two 

hot air engines, and five locomotives.  This will stay the same, but the narrative and 

the story we will tell is changing.  The engines were all initially selected to show the 

pivotal moment when steam engines were first created and changed the world and our 

relationship with fossil fuels forever.  At the core of the narrative of Manchester 

engines, there are three large mill engines.  The Durn mill engine is the oldest and 

simplest, the Firgrove mill engine is a standard type used in the Manchester cotton 

industry, and then the Elm Street mill engine, which is known as the Galloways, is the 

most advanced steam mill engine.   

 

In the central compound there’s a group of five small steam engines which show a 

lovely variety of shapes and types of steam engines for different purposes.  There’s a 

double diagonal, an A frame, grasshopper, very small engine, and dynamo, and an 

engine and generator.  There’s also a vertical steam engine with an alternator, 

showing the fascinating overlap of steam engines for motive power and early 

electricity generation (see image below).  

 

• 11 steam engines

• 6 gas engines

• 4 diesel engines

• 2 hot air engines
• 5 locomotives 

© The Board of Trustees of the Science 
Museum, London



  5 

 
 

So how do we power the engines?  Well, as part of the Group’s efforts to become 

carbon neutral, and as part of the Power Hall refurbishment, along with the 

introduction of the water source heat pump network across the site, we’ve been 

looking at how to better power the historic working machinery itself.  The existing 

steam infrastructure to run the machinery dates back to the 1980s refurbishment and 

has been out of service since 2017.  A new steam system will be installed to bring the 

engines back to life, but using a more sustainable approach.  The new boiler to be 

fitted will be an electric boiler and for those of you that will want the specification of 

it, it is an 81 electric steam boiler and its rated steam output is 1285kg an hour from 

100 degrees.  The maximum load is 810 kilowatts at 400 volts.  The maximum current 

is 1170 amps.  Electricity supply is 400 volts, three phase, and 50 Hz.  Design 

pressure is 11.34 barg and the max working pressure is 10.34 barg.   

 

 
 

boiler etc

water source heat pump network fitted across the museum site

How Do We Power The Engines?
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We were urged to think not too big on the boiler front and actually think realistically 

about what could be run at any one time.  There are so many factors affecting what 

can actually be run, how many can be run at any one time, whether it’s actually good 

for the engines and the amount of time that they can run for, down to resources, such 

as experienced people to run them at any one time.  And so, taking all of that into 

consideration, we did go for a smaller engine rather than the biggest that we could 

have had. 

 

Previously, the engines were run at nine bar and I think the hope would be that we 

would run them about the same with the new system.  Rather than using external heat 

dissipators to compensate the return steam from the machines, there were previously 

external cooling towers, and a similar system will be installed internally in the new 

gallery, using water from bore holes being drilled.  Being inside the gallery, the heat 

dissipated by the condensation system will be used in the new gallery heating system, 

too.  So it all helps each other.  The new boiler will also sit inside the gallery.  It was 

previously outside in its own building.  And it will fit with the industrial appeal of the 

gallery and will have its own interpretation.   

 

The possibility of using wet steam instead of oil to lubricate the historic working 

machinery, cylinders, pistons, and valve gear in the Power Hall was first suggested by 

an external consultant, IHC, Industrial Heritage Consultants.  IHC have experience 

and knowledge of this practice from paddle steamers, notably PS Waverly and PS 

Kingswear Castle.  Paddle steamers have long since run this way because they didn’t 

have lots of fresh water to use and waste.  As part of the sustainability plan, IHC 

suggested running the steam engines in the gallery on a closed loop system similar to 

a steamship engine.  

  

This sparked an interest in the museum and we’ve been trying to work out if and how 

this could successfully be translated to our historic mill engines.  Are they so different 

after all?  Do they run the same?  Or are they actually quite different and have 

different requirements?   

 

The new boiler has already been purchased and even with water filtration in place, if 

we used oil lubrication the water would not be 100% clear from oil particles.  So we 

have been told that the boiler’s warranty would be null and void if we ran the engines 

on the closed loop system and continued to use oil as a lubricant internally, and any 

oil in the boiler, if there was any, would shorten the boiler life too.  So the benefit of 

wet steam lubrication would be to resolve the problem of oil contamination and 

subsequent damage to the system’s steam boiler,.  Also if the steam condensate is not 

returned to the boiler because of the oil content, it will need discharging to foul drains 

instead, therefore massively increasing the water consumption and discharge 

(although even though I say massively, I think this is an area to explore as well, about 

what the difference will actually be).  I will just add that, even if we went to internal 

steam lubrication, external lubrication of the piston rods, et cetera, would still 

continue. 

 

All of this leaves me with many questions about the suitability of this method for our 

engines.  The pros are no oil at all being returned to the boiler, reduced waste 

consumption, using the closed loop system, no discharging of water to foul drains, 

and lesser oil consumption. But then I’m wondering, do we potentially need to replace 
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piston rings with modern materials?  Yes, we accept that on working historic 

machinery there are definitely areas that are going to have to be replaced and that’s 

OK, but it’s about where you draw the line with those things.  And I think it is an 

important area to explore.  Does internal steam lubrication cause long-term wear more 

than oil lubrication?  Does it cause parts to rust or seize up more in the long term 

without oil?  Are any of the above directly linked to how often the engine is run?  And 

if it isn’t run often enough, will these problems happen at an accelerated rate without 

oil lubrication?  Does this method translate to mill steam engines from marine steam 

engines easily enough?  And is there a difference between running a vertical steam 

engine in this way compared to a horizontal engine?? 

 

  

 

We have been looking at different research projects about this, as well as the PS 

Waverly and PS Kingswear Castle mentioned earlier.  We also have contacts with the 

Bolton Steam Museum who have been trialling running this method with horizontal  

mill engines. However they do have a slightly different operating system to us.  So I 

would love to hear if anybody knows of any other projects that are relevant, and just 

to open up the discussion to try and find some answers to some of those questions.   

 

Thank you for listening. 

 

Pro’s and Cons of Wet Steam Lubrication?

• No/less oil being returned to the boiler
• Reduced water consumption using closed loop system
• Not discharging water to foul drains
• Less oil consumption
But…
• Potentially replacing piston rings with modern materials
• Does this cause long-term wearing more than if lubricated with oil?
• Does this cause parts to rust or cease-up more in the long term without oil?
• Are any of the above directly linked to how often the engine is sun and if it 

isn’t run often enough will the above happen at an accelerated rate without 
oil lubrication?

• Does this translate to mill steam engines from marine steam engines?
• Is there  difference between running a vertical steam engine in this way to a 

horizontal engine?


