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COMMENT

New technology must
reflect business strategy

David Fowler MIStructE, Editor
david@maintenanceandengineering.com
[@MaintOnLine

ncertainty looks set to be a defining

characteristic of 2019. For the UK, this arises not

least from the continuing Brexit stalemate - but
there is also a technological dimension.

A new report from software specialist SSG Insight (see
News) warns that though businesses may be preoccupied
with short-term events and concerns about the economy,
the pace of technological change is continuing unabated.

It identifies five key technology trends that it
expects to shape progress in manufacturing for 2019.
They are the arrival of the next generation of mobile
networks (5G); increasing levels of automation;
intelligent manufacturing systems exploiting artificial
intelligence, machine learning and the cloud; the
growth of e-learning; and the need for an evolving, more
technologically-orientated workforce.

Developments such as these have the potential to
improve productivity, in which the UK lags behind its
competitors. At the same time they could also play an
important role in helping UK industry adapt to Brexit,
SSG Insight argues.

But, as M&E's newly-inaugurated Editorial Advisory
Board warns in this issue, UK companies are being slow to
exploit the potential of Industry 4.0 technologies: some
are adopting them in a piecemeal fashion, others are
unsure where to start.

Trends in the adoption of digital techniques was the
subject of a roundtable discussion at the board's first
meeting (see page 8 for detailed report). The group,
drawn from academics and consultants at the front
line, observed that companies want to adopt techniques
such as condition monitoring and predictive analytics,

but many collect data without a clear purpose, or
inconsistently. In small and medium firms particularly,
technology such as augmented reality or artificial
intelligence are treated warily because they are regarded
as unproven. Such firms, it appears, are more confortable
with concepts such as lean manufacturing, which can

be addressed through training. Other barriers include
concerns about cybersecurity, and a lack of resources or
technical skills.

But SSG Insight warns, “Manufacturers have no choice
but to move with the times.” The software firm and M&E's
board offered similar advice for companies as they set off
or continue down the Industry 4.0 path.

Companies keen to derive insights from condition
monitoring and other data should not rush in, the
editorial board advised. They should take a more
systematic view, and ask what information would
improve their decision-making process, and collect data
on that basis.

SSG Insight stresses that it is not enough to invest in
technology for its own sake. “Investment in technology
should reflect the competitive strategy of the business”, it
argues: it's not about buying the latest software, but about
identifying how the business model can be changed to
improve its competitiveness.

Technology will not help the business to evolve
without the right skills to exploit it, so investment
needs to be complemented by investing in recruiting
more technologically aware staff, the company argues.

It concludes: “There is no substitute for wisdom
in business, and technology cannot replace the
fundamentals of management.”

Automation will boost productivity, not cut jobs

here is no shortage of examples of the march of new technology

in this issue. Humidity Solutions is offering a service to monitor

humidity in processes where it is critical; Brammer Buck & Hickman
adds condition monitoring to complement its equipment repair services.
UE Systems describes how ultrasound can accurately diagnose a range
of electrical and mechanical faults. And ABB's TXplore service uses a
“swimming” robot controlled by a game-style console to inspect the interior
of transformers. Not only does this simplify the inspection process and
reduce downtime from three days to one, it also avoids the need to drain the
insulating oil and the potential hazard for maintenance staff of working in a
confined space.

Another theme that emerged in our Editorial Advisory Board discussion
was the fear that technology and automation will result in the loss of jobs.
But, it was pointed out, since the first industrial revolution new technology
has created more jobs, not destroyed them.

UK manufacturing’s key problem is productivity. In addition, it faces a
skill shortage, compounded by an ageing workforce which means that skills
are being lost to the industry. Employers need to compete for experienced
maintenance staff from a limited pool.

As the examples above show, Industry 4.0 technology is about increasing
productivity, allowing staff to do their jobs more effectively and freeing their
time for activities that add greater value. That can only be positive.
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Unlocking
productivity:

Best practice maintenance
for manufacturing equipment

COVER STORY

It's an exciting time for the UK manufacturing industry, writes
Shahina Kazi, Shell Lubricants UK B2B Marketing Manager.

A buoyant market means growth opportunities are aplenty.
Operators should be looking at operational measures to lower
total cost of ownership, and boost productivity across the

value chain.

t's an exciting time for the UK manufacturing industry. A

buoyant market has meant that looking forward, growth

opportunities are aplenty. To take advantage of this, operators
should be looking at operational measures available that will
help to lower total cost of ownership, and boost productivity and
efficiency across the value chain.

Integral to succeeding in this opportunity is an effective
maintenance strategy. However, recent research from Shell
Lubricants (see box) reveals that current maintenance practices,
including lubrication measures, are often not optimally
protecting operations. Over half of manufacturing companies do
not recognise that a proactive maintenance strategy could help
shorten equipment downtime (55%) or think it would help reduce
maintenance costs (53%). Maintenance staff are also feeling the
strain with 36% thinking they have too few personnel, and a
quarter (25%) feeling a squeeze on maintenance budgets.

A key element of an effective maintenance strategy is the
application of high-quality lubricants. An example of this is the
Shell Tellus range of hydraulic fluids. These advanced products
have been specifically formulated to meet the demands of modern
hydraulic systems. For instance, Shell Tellus S4 ME hydraulic fluid
lasts up to 10 times longer than the industry minimum standard
oil life. Long oil life means that equipment can operate for longer
without interruption:
the oil's formulation,
which offers excellent
wear protection, also
helps to prolong the life
of the hydraulic pump.

Looking forward
beyond current
practices, to remain
competitive in
tomorrow’s smart
factories, companies
must also remain
informed and consider
the long-term benefits
of embracing Industry
4.0.Industry 4.0 is the
implementation of new
technologies such as
artificial intelligence,
big data, and the
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industrial Internet of Things
(IoT) in factories.

The survey, commissioned by
With the emergence of Shell Lubricants and conducted
industry 4.0, maintenance by research firm Edelman
has never been more crucial.
Manufacturing businesses
have to optimise today's
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interviews with power sector
staff who purchase, influence

the purchase or use lubricants/
to accelerate the uptake

of the smart factories of greases as part of their job

tomorrow. In a smart factory, across seven countries (USA,

China, India, Germany, Russia,
Indonesia and the UK) from
March to April 2018.

technological advances will
allow for remote monitoring,
maintenance and servicing
as well as communication
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between different machines,
enabling businesses to make data-driven, efficient decisions.

However, while 86% of manufacturers anticipate that
Industry 4.0 technologies will result in savings, and 57% believe
that they will allow for fewer breakdowns, 61% cite a lack of staff
understanding about how the technologies work as a barrier to
implementation.

With change on the horizon, collaboration is essential to help
share knowledge and accelerate industry progress. With 56% of
manufacturers feeling that there is a lack of trusted third-party
experts to provide support and with 78% revealing that their
maintenance staff would benefit from additional training on
effective equipment lubrication, this means that as an industry
we must work together to succeed.

Tapping into the knowledge of suppliers will help companies
supplement their own resources to deploy field specialists where
needed, to find the right technical and organisational approach to
maintenance challenges, and optimisation tactics to help protect
the bottom line.

Through knowledge-sharing, consultancy and close
collaboration, manufacturing companies can draw on expertise
from OEMs, parts and consumables developers and industry
bodies to achieve measurable efficiency gains, cost savings and
an improved return on investment for their equipment, their
consumables and their specialist personnel.

With over 260 technical experts available to provide advice,
Shell Lubricants has the knowledge and expertise to support
manufacturing businesses across sectors in reducing costs and
delivering business value.

For more information around how to optimise operations
to boost competitive edge, visit the Shell Lubricants website,
or download the Optimise Today, Accelerate Tomorrow industry
whitepaper from the URL below.
www.shell.co.uk/business-customers/lubricants-for-
business/plastic-injection-moulding/optimise-today-
accelerate-tomorrow.html
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PLANT & MAINTENANCE / NEWS

Five emerging trends set to
transform manufacturing

ive technology trends that look likely to define the manu-

facturing sector in the year ahead have been identified by

asset maintenance “software as a service” specialist SSG
Insight.

The trends emerged from research carried out with Sheffield
Hallam University for a recent white paper entitled Harnessing
Brexit, Technology and Insight: British Manufacturers, a Competitive
Edge in an Age of Uncertainty and Opportunity.

The company says that new technology can be used to digitally
transform the industry and boost productivity, but warns that
businesses should make sure investment decisions reflect their
competitive strategies.

The following five trends are predicted to define intelligent
manufacturing over the next 12 months:

1: 5G is coming

Many believe that the next generation of mobile networks will be
a key enabler of industry 4.0 in the manufacturing sector - from
improving data management to allowing greater collaboration
between suppliers and end users. 5G networks will give
manufacturers the chance to build smart factories with real time
connectivity.

2: Increasing automation
Greater levels of automation are thought essential for

manufacturers to remain competitive and meet demands for
manufactured goods. SSG Insight research indicates that a third of
the UK's leading manufacturing executives expect automation to
take over British manufacturing in the next three years.

3: Intelligent manufacturing

Over the next 12 months, connected systems that exploit the
cloud, IoT, artificial intelligence and machine learning will
provide instant intelligence and play a crucial role in making

UK manufacturing smarter and more agile. Research found that
93% of manufacturers in Britain are already using live data and
automation technology in some capacity, while nearly a third
predict that technology which analyses big data will play a greater
role in their business over the next three years.

4. Adapting to an evolving workforce

Training staff to equip them with the skills to excel in an increas-
ingly digital environment is considered crucial in the sector.
Directors must develop the skills of their staff to plan, educate,
explain and execute the digital transformation of their businesses.

5. The growth of e-learning

Developing digital skills among the workforce can be supported
with the use of augmented and virtual reality technologies

to improve training programmes. These technologies allow
employees to learn much of what they need to know without
stepping foot on the factory floor.

The full report can be downloaded at www.ssginsight.com/
resources/harnessing-technology-and-insight/
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MGE launches dedicated jobs website

&E Jobs, Maintenance & Engineering’s dedicated
online recruitment platform for professionals in the
manufacturing and engineering industries has gone live.
The site - www.maintenanceandengineeringjobs.com — provides
a platform for active job seekers to find relevant and current
vacancies, and offers recruiters a unique opportunity to raise
their profile among a highly relevant and skilled audience,
drawing on M&E's database of almost 11,000 industry
professionals.
M&E Jobs has a variety of options available to help support
recruitment campaigns of all sizes, whether it is just one role,
several roles or ongoing recruiting throughout the year, as well as

further opportunities for those companies wishing to

position themselves as key employers
and destination choices to attract
talent from their market.
For employers recruiting regularly or
undertaking a large recruitment drive,
the new site offers a “Jobs Unlimited”
subscription service, where employers
have full control of their recruitment
campaigns and can post as many jobs on the
site as they wish, whenever they are needed,
as well as receiving other benefits to help
attract candidates.
Maintenance is one of recruitment agency
Hunter Selection'’s specialist areas, and director
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Simon Kinson said: “There’s an overall shortage of maintenance
candidates in the market, and a high level of demand.” The
shortage was due to the long-recognised skills gap and the fact
that the economy is close to full employment, he said. “If you
have the qualifications and want to work in maintenance you'll
get a lot of calls once you put up your CV. You can pick and choose
your job.”

As well as mainstream maintenance engineer posts, he said
“there’s also heavy demand from clients for people with a higher
level of skills and understanding in disciplines like electrical
installation or automation for project work, such as putting in
new equipment.”

He added: “One reason we were attracted to M&E Jobs is
because it provides a unique pool of candidates we can tap into.”

Maintenance & Engineering commercial director Fawad Minhas
said: “M&E Jobs provides recruiters with a unique opportunity
to target M&E's specialised audience of maintenance and
engineering professionals and for jobseekers to have a dedicated
place they can source and find relevant roles quickly and easily.
The launch of the M&E Jobs website reflects our commitment
to the continued development of the trusted Maintenance &
Engineering magazine brand to further support and service the
markets it operates in.”

To advertise on M&E Jobs contact Fawad Minhas, commercial
director: fawad(@maintenanceandengineering.com
Tel: 01892 553149
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W to seize

David Fowler reports on a Roundtable discussion held as part of the
inaugural meeting of the MGE Editorial Advisory Board.

K firms are often adopting Industry
| l 4.0 techniques in a piecemeal fashion,
without necessarily having clear
objectives, and many barriers remain to their
take-up including poor recording, management
and use of data.

That was the verdict of Maintenance &
Engineering’s Editorial Advisory Board in a
Roundtable discussion on digitalisation.

The group, consisting of academics and
consultants at the front end of developments,
debated the likely trends in the adoption of
digital techniques in the short term and how
effectively the process was being undertaken.

Included under the heading of Industry 4.0
technology were the internet of things, digital
analytics, augmented and virtual reality, the use

of cobots, and artificial intelligence.

“These techniques are becoming buzzwords,
but the big question is are they being adopted?”
asked Dr John Ahmet Erkoyuncu, deputy
director of the Through-Life Engineering
Services Centre at Cranfield University, chairing
the Roundtable. The meeting considered the
maturity of the UK approach, whether the
techniques were being used effectively, the
barriers to their uptake, and the question of
whether government initiatives such as Made
Smarter could help.

Industry 4.0 Adoption

There was a general perception that in
predictive analytics and condition monitoring,
data was badly recorded and badly stored,

Q1] |

Small and medium companies appear less willing to adopt technology such as robotics than their
larger counterparts.
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data governance was poor, and in many cases
nothing was done with the data. Getting the
data into the right shape and storing it correctly
was a huge job. People recorded data in separate
“silos”.
‘The immediacy of the need
to get value meant people
often jumped to solutions
rather than thinking them
out from an integrated

A perspective’
a Dr Peter Geake, Jacobs

Consultancy
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Dr Peter Geake, a senior consultant with
Jacobs Consultancy, said he had chaired a
conference on digitalisation of integrity
management in the oil and gas industry. “What
came out was a great desire to make better
use of data and make more value of it, but the
immediacy of the need to get value meant people
often jumped to solutions rather than thinking
them out from an integrated perspective. Getting
them to take a more systematic or systemic view
was quite a challenge,” he said.

Instead, he argued that the starting point
should be to ask “what decisions do you
actually make, what would aid that process
and therefore what information do I need?”.
From this the required data inputs and outputs
could be established. “That whole thinking was
a bit startling for that group. There’s a huge
educational piece there in understanding the
systematic approach,” he said.

Dr Erkoyuncu said that there was a big
challenge in UK manufacturing relating to
productivity, especially for small and medium
companies. By contrast, in Germany the use of
robotics, for example, had increased at a much
faster rate. “The number of robots has increased

\
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dramatically in Germany - the number of robots
per person is much higher.”

MCP Consulting Group head of business
development and training John Saysell said that
the take-up of robots varied greatly depending
on the industry sector. They were used
extensively in the pharmaceutical industry, and
the automotive industry was very advanced in
using robots for tasks such as welding.

There was a general acceptance that robots
were being used widely for packing in sectors
such as food manufacturing. “Robots on the
end of the line are replacing low-skilled labour,”
said Dr Atai Winkler, principal consultant of
PAM Analytics. It was felt that the UK relied
too much on cheaper labour from overseas.

One effect of Brexit could be to limit the
supply of such workers - and as a result drive
further automation. But at the same time it
was necessary to invest in recruiting experts in
the technology, and it was felt that there might
not be the required numbers of software and
robotics engineers to program and make use of
the robots.

‘The take-up of robots varies
greatly depending on the
industry sector’

John Saysell, MCP
Consulting Group

@ e 0000000000000 00000000000 00

Regarding cobots, it was felt that in
maintenance, as opposed to on manufacturing
lines, their application could be more
challenging. “In maintenance there’s the need
to diagnose, and the problem can be different
every time,” said Dr Erkoyuncu.

Barriers

Dr Erkoyuncu referred to a recent survey of
small and medium companies in the UK, which
had uncovered a reluctance to adopt new
technology. “This may be the biggest barrier to
Industry 4.0 and digitalisation,” he said. “These
firms won't bring in a new technology that they
feel is not proven.”

Technology such as augmented reality and
artificial intelligence are not necessarily proven,
he continued. “In many ways they need to be
developed for a specific purpose for a specific
company's needs. They're not off the shelf,
where you can just pick it up and use it.”

Dr Geake added: “The only times I've seen
an organisation do that [adopt an unproven
technology] has been when the organisation is
in a distressed state and it has no alternative but
to take a leap of faith.”

Other barriers were considered to be
cybersecurity, which was felt to be an increasing
challenge.
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Cybersecurity continues to be seen as a barrier to adopting Industry 4.0 technology.

Another was identifying a return on
investment to convince senior management to
invest in the technology. Mr Saysell said: “From
a maintenance perspective, the approach we use
is to do a criticality study first, so we identify a
critical asset, make sure you focus on it and then
make sure you analyse the data.”

“It's a huge task to persuade people,” said
Dr Winkler. “When we give presentations
we've adopted the approach of giving a very
technical presentation to the relevant technical
people. The very technical people are the ones
who get it best. For the non-technical people,
they don't get where are you coming from and
what are you trying to do. The more technical
people understand their problem, they might
know what the solution is, but they don't
have a solution at hand and then know how to
implement it.”

Dr Erkoyuncu felt there was a different
approach between large and small companies.
“For large companies it’s built into their
systematic annual review, and they have a
budget allocated for R&D... they have a kind
of structure which is continuously exploring
improvement. But with the SMEs I don't get
that feeling. With techniques such as lean
manufacturing, the kind of things where
you can train people, that seems to be more
feasible for them to adopt than picking
up a new augmented reality device. Skills
seem to be easier to handle than bringing in
technology.”

Mr Saysell pointed out that there was often
a mismatch in resources - typically a company
might buy a new machine for £4m but only
allow £4,000 for training in its operation and
maintenance.

Data

There was a general feeling that the collection
and use of data left much to be desired. Dr
Erkoyuncu said digitalisation required asking
which data do we need to collect and why do we
need it, but he felt these questions were not being
asked enough and instead companies were trying
to collect everything.

Dr Geake said: “I agree that harvesting data to
describe everything without really understanding
if you need to or not is bad enough, but then if
you put it into a rigid data system which you can't
manipulate easily or remap easily, you can really
waste very significant sums of money.”

‘In many ways augmented
reality and artificial
intelligence need to be
developed for a specific
company’s needs. They're
not off the shelf'

DOr John Erkoyuncu,
Cranfield University

-
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It was difficult to get companies to
understand the benefits of a flexible database
in which everything was time -stamped and
mapped so that it could be manipulated. “Even
if you can't make up your mind what data you
want, at least put it in something where you can
manipulate it, and then if you've got it wrong you
can put it right.”

Most data is still collected and input manually,
by hand, even in large high-tech firms. “How do
you engage the person who enters the data?”
asked Dr Geake. “How do they benefit from
entering the data? If they don't benefit in some
way they don't pay attention and they don’t want
to do it. How do you catalyse that interest?”



Dr Winkler said that usually the person
collecting the data was a very small cog in a big
organisation. They would be likely to regard
many parts of their job as having no purpose or
being just form-filling and would probably see
collecting data in the same way. They might have
no idea where the data went or what it was used
for.

Dr Geake felt it was vital for a company
to employ a data scientist. And based on the
principle that the board of directors should
manage risks enterprise-wide, he said: “The
board should manage data enterprise-wide. Data
management should be reported to the board
so they've got the data under control for the
company.”

Automation, skills and employment

Dr Erkoyuncu said: “A big perception and
resultant worry is that when you bring robots in,
employment’s going to go down.”

He felt that evaluating the impact of
technology from a socio-technical perspective
was an area that was not receiving enough
attention. He had recently given a presentation
in a defence setting about how augmented reality
could improve productivity and efficiency. “At the
end of the presentation a few people came up to
me and said, ‘Your technology’s going to reduce
employment”.”

Dr Geake felt that in many cases it would be
possible to redeploy people. Many departments
were actually under-resourced, and increased
automation might allow them to do things they
should have been doing but were neglected
because of a lack of time.

PLANT & MAINTENANCE / ROUNDTABLE

Data management should be overseen at board level because of its importance, members argued.
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‘Technology has always
increased the range and
breadth of work, not
decreased it’

Dr Atai Winkler,

PAM Analytics
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Autonomous vehicles, such as the Nissan IMx Kura concept car, will depend on artificial intelligence
and could be on the market by 2021.

Dr Winkler argued that “Technology has
always increased the range and breadth of work,
not decreased it.”

Dr Erkoyuncu said Nissan expected to have
autonomous vehicles on the market by 2021,
and they would depend on Al “The numbers
are probably debatable but Al is coming into
use already. I wouldn't be surprised if it has a big
impact in maintenance soon.”

Government initiatives

The board considered whether government/
industry projects such as the Made Smarter
initiative could help overcome some of the
barriers and increase uptake of new technology?

Dr Geake had been involved in two initiatives
managed by the DTI and Eureka in the field of
asset management. “I think technically they both
produced brilliant things but the adoption was
poor,” he said.

Dr Erkoyuncu said: “The UK is one of the
world leaders in research, but in taking that
research, adopting it and implementing it, its
record is not great.” He was aware of examples
of research done in the UK being picked up and
implemented by other countries.

The general feeling was that the long-term
benefits derived from such initiatives was not
at the level it should be. Dr Geake thought
this might be another manifestation of the UK
attitude of being hesitant about anything new
and original. “It’s a terrible pity but there we are,”
he said.
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A wider spectrum

Developments in instruments and software mean that
ultrasound analysis can play a key role in detecting and
diagnosing mechanical and electrical failures. Chris Hallum,
UE Systems regional manager for the UK & Ireland, explains.
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Bad compressor valve
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Itrasound is no longer limited to leak detection. Advances

in instrumentation and software have given users the

ability to accurately diagnose electrical conditions such
as corona, tracking, and arcing. In mechanical inspections bearing
faults, pump cavitation, and valve problems can be pinpointed. In
both cases, the ultrasound naturally emitted by the mechanical
or electrical process is detected, analysed, and translated into an
audible sound signature that the user can listen to as part of the
process of diagnosis.

Mechanical inspection
Reciprocating compressor valves are very noisy and produce a lot of
extraneous vibration. Because ultrasound is highly directional, it is
possible to differentiate between sound emitted by different sources
and isolate the one that is relevant to the object being inspected.
This means it is possible to listen to and view the sounds of such
noisy valves in real time, and to determine when a valve is leaking.
How would you imagine the sound of a “good” compressor valve?
As it opens and closes, there will be a definite pronounced clicking.
What about a bad valve? Below are two examples of recorded
ultrasound signatures of reciprocating compressor valves, viewed in
the time series in spectrum analysis software.
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Good compressor valve

The good valve shows the valve open for a very distinct and short
time, after which it closes quickly. The faulty valve is open for a
much longer time.

Below is another example, comparing two motor and pump com-
binations from a group of eight. The pump motors were 60hp items.

Pump 3 MTR 0B (Good)

Pump 4 MTR OB (Bad]

Both decibel readings and sound files were recorded. The screen
shots above show a comparison between the readings for pumps 3
and 4.

Notice the difference between the two. Both motors are operating
under the same conditions, but the Pump 4 observation has a very
different spectrum from Pump 4. If you were listening through the
headset of the ultrasound instrument, you would hear a distinctly
different sound.

Another image captured from Pump 4 by the ultrasound
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instrument is shown below. Notice that distinct 175.8Hz harmonics
are detected.

EC = 10 CARRIER FREQ = 30 kHz SENS = 42 dB =36 ]
54 ¥P5.8H

The spectrum analysis =l
software used has a built-in W?f T
bearing fault frequency = :
calculator. If the user enters
the speed (in rpm) and the s S

bor:
STOP H PLAY m REC H LEVELS H BT

Pump 4 MTR OB from ultrasound
instrument

number of ball bearings,
the software will calculate
inner and outer race ball
pass frequencies, and cage frequency. For this motor, the speed
was 1750rpm and the number of bearings was 10. The software
calculated the expected inner race fault frequency would be
175Hz - the same fault harmonic detected on the ultrasound
instrument.

Electrical inspection
The application in which ultrasound use has increased the most in
the last few years is electrical inspection. Ultrasound can be used to
listen for electrical conditions such as corona, tracking, and arcing.
Each anomaly has a distinct sound, and can easily be identified and
confirmed through the use of ultrasound imaging.

Corona, the ionisation of air surrounding an electrical
connection above 1000V,
is heard via the ultrasound
instrument as a steady,
uniform, static sound.
Looking at the recorded
ultrasound of corona in

spectrum analysis software,
very distinct and evenly

Corona (Fast Fourier Transform)

spaced peaks or harmonics
can be seen.

The harmonics appear every 50Hz, or 60Hz in the US, the same
as the supply frequency. You can also see frequency content,
peaks within the peaks, between the harmonics. Being able to
detect corona with ultrasound is particularly helpful because the
phenomenon typically does
not produce sufficient heat to
be detected by infrared.. i

In electrical inspection, the
well-defined 50Hz or 60Hz

harmonics will diminish 2 T
Tracking (Time series view)

]
=

as the condition becomes
more severe. The example below is from a recorded sound file of
tracking (in which conductive tracks are formed by carbonised dust,
which can lead to a short circuit). Typically, it has a more distinct
continuous frying and popping sound. Also notice the greater
amplitude, indicating a more intense sound compared with corona.
The loss of uniform .
harmonics is even more :
evident in the analysis of =
arcing. Here, the electrical =
discharge becomes more -
erratic and has sudden starts - A

and stops.

In summary, airborne and
structure-borne ultrasound instruments have become a perfect
complement to infrared and vibration analysis tools, and many
engineers would consider ultrasound a must-have technology for
any maintenance and reliability programme.

Arcing (Time series view]
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Condition monitoring forms part of a comprehensive offering
from Brammer Buck & Hickman's engineering service centre
network. By David Fowler
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ndustrial supplies specialist Brammer Buck & Hickman has

added condition monitoring to the range of services it offers.

The new service forms part of an expanded portfolio being
provided through the company’s chain of engineering service
centres.

Three centres, at Leeds, Glasgow and the flagship
Wolverhampton site, were officially launched in November. A
centre at Maidstone is to be formally inaugurated in March, and
a fifth in Cardiff, to cover south Wales and south-west England, is
planned.

The Wolverhampton centre is also home to the company’s new
Product Proving Centre, where state of the art CNC machines
are available to allow Brammer engineers to advise and assist
customers in optimising manufacture of precision components
(see box).

Brammer Buck & Hickman began offering condition monitoring

as an optional add-on with its industrial equipment repair
business. In a partnership with specialist Vibrotech, built up over
the last year, it now offers a more sophisticated range of services
including vibration monitoring, ultrasonic testing, thermography
and oil analysis. In addition the company can undertake air leak
audits, and laser shaft and coupling alignment.

Brammer began repairing industrial gearboxes at sites in Leeds
and Birmingham (later moving to Wolverhampton) during the

Product Proving
Centre

Another innovation at the Wolverhampton
site is the Product Proving Centre. Equipped
with a range of CNC machines from Haas, and
an Autodesk CAD package, the centre will be
able to investigate the production of precision
components. The intention is to assist and
advise customers in finding better and more
efficient ways of manufacturing components,
away from the pressure of the shop floor. Simon Pearson, Brammer Buck &
Hickman category manager for machining, says: “This centre gives us the capability
to bring a component back here and re-engineer it.”

Typically the customer would be expected to supply a CAD file and the material
from which it is made. Brammer Buck & Hickman would seek not just to
demonstrate the optimum cutting and machining paths but also advise on
workholding and the best cutting fluid to use.

If the company’s proposals are approved its application engineers would go to the
site to set up the customer’s machine tools and train the operators If necessary.

The service is free, with the aim of strengthening relationships with customers and
the incentive, said Mr Pearson, that “we would have the opportunity to supply
equipment and consumables if we demonstrate value”.
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Condition monjtorindg
evolved as affadd-
on to the company's

repair activities -

1980s. It later diversified into pump and compressor repair and
elastic motor rewinds. Then following customer demand it added
removal and replacement of the equipment to be repaired, re-
commissioning and checking alignment and belts.

Brammer Buck & Hickman head of engineering Andy Batey says
with the advent of lean manufacturing, companies no longer have
the staff to undertake such work themselves.

He says: “Skills are being lost to the industry. From repairs
to condition based monitoring, we're replacing that with a full
solution here.”

Explaining how the condition monitoring service arose, he adds:
“Once we've repaired something, we monitor it here and produce a
report for the customer to say that on the test bed, this is what we
found.” The item is then monitored
again when reinstalled, to check
its performance is the same. “We
would then offer to come back in
a year to check whether it was still
OK, and this could be extended
annually.”

The partnership with Vibrotech
allows a more comprehensive
service to be offered. Vibrotech
director Antony Barnes says: “We
support Brammer Buck & Hickman
to give a complete package. We're
very good at finding the problem.
They are very good at fixing it.”

For example, in vibration analysis Brammer Buck & Hickman

would carry out a detailed frequency analysis, recording frequency
responses and amplitudes, enabling it to pinpoint a problem to

a precise location, such as being in the inner or outer race ofa
bearing.

Mr Batey says: “Rather than data going into the cloud, we're
more hands-on. Our staff explain their report to the customer,
and point out if the data suggests a machine is likely to fail.” With
the cost in lost production of failure of a critical component such
as a drive potentially running into millions of pounds, customers
welcome such advice coming from an experienced engineer, he
continues.

“If we find a problem we always propose a solution,” he adds. “If
we find £1,000 worth of air leaks, we will also propose £200 worth
of fittings to solve the problem.”

Typically, a Brammer Buck & Hickman engineer will visita
customer’s plant to undertake monitoring, and will return to
discuss the results. “Customers prefer to see the same engineer
every time,” said Mr Batey. “In that way we build up a relationship.”

Customers can tap into the knowledge and experience of The
company'’s experts in these and other areas, including advice
on minimising repair downtime and on process and efficiency
improvements, through the company’s network of 49 branches
nationwide.
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Redefining

transformer
inspection

A new robotic inspection service for oil-filled power
transformers allows utilities and industrial operators to
control risk and minimise outages, says ABB digital lead for
transformers, Jamie Stapleton.

A TXplore
pilot uses a
gaming-style
controller to
navigate the
robot inside a
transformer

t's now possible to retrofit sensors for non-invasive condition

monitoring of oil-filled transformers - but it’s still essential to

carry out periodic visual inspections. These enable operators
to identify the exact location or severity of a fault or check an
asset’s condition after a lightning strike.

However, a traditional visual inspection can require taking a
transformer out of service for three or more days. The process
involves disconnecting the transformer before draining it down
and storing its insulating oil. After it has cooled, a technician
climbs into the interior to inspect and photograph it. The support

of a confined space entry team and an oil handling team is needed.

The robotic approach

Recognising that operators want to maximise
availability and minimise risk, ABB developed
the TXplore robotic inspection service. This uses
an autonomous "swimming" robot controlled by
an electronic-game-type handset via a wireless
link. It enables technicians to carry out a full
inspection without draining the oil or exposing
anyone to risks inside the oily and fragile
interior.

As aresult, it's possible to return a
transformer to service within a day. The
service also reduces the risk of damaging the
transformer, and the risk to the environment of
mishaps during oil handling.

The robot is designed to capture clear images and video and
transmit them live over a wireless link so that they can be shared,
almost in real time, with experts anywhere in the world. Utility
engineers and transformer experts can observe the transformer’s
condition remotely and request additional images and photos for
a closer look at components such as bushings, leads, tap changer,
core top, core support and insulation.

Compact size

Measuring only 18 x 20 x 24cm, the robot can get close to
components and access hard-to-reach areas. A smooth casing
and wireless connectivity reduce the risk of snagging on internal
components. Multiple on-board cameras capture images from
different angles.

The robot takes account of the fact that manufacturers have
used many different types and formulations of oil over the years.
Its buoyancy can be configured for mineral oil, or ester-based
or silicone fluids. In addition, although transformer oil often
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A demaonstration
of a remotely’
driven rabotic
inspection in an
oil-filled tank

becomes darker over time, testing has shown that the robot’s
bright LED lights can pierce through even the darkest oils.

The service can be used in transformers that may contain PCBs
(polychlorinated biphenyls), a toxic product that was discontinued
in 1987. If pre-testing of the oil identifies the presence of PCBs,
ABB will make arrangements for licensed disposal of the
materials used to clean the robot - and ABB will clean the robot
scrupulously after every inspection.

The only limiting factor is that there must be an opening on the
top of the transformer large enough for inserting the robot.

0il integrity
It is essential to preserve the integrity of transformers and their
insulating oil. For this reason, ABB's multidisciplinary team
carried out extensive validation of the robot and its subsystems.
For example, prototypes were tested for leakage for more than

96 hours under various temperature and pressure conditions. In
addition, spatial and depth navigation were tested thoroughly,

as was stability, to guarantee the quality of images. Stroboscopic
testing showed that no gas bubbles form on the propellers.

The prototype was even tested in heavily contaminated oil from
a field transformer before being cleaned and placed in fresh oil,
showing that that fresh oil is unaffected if the correct cleaning
procedures are followed.

A North American utility was the first to use the service in
summer 2017 on a 50-year-old transformer, showing that a full
inspection can be carried out with oil in place. Since then, ABB
launched the service globally at the Hanover Fail in 2018 and has
a fleet of TXplore robots globally, with one available to operators
in the UK.

For more information, contact Johnny Sanchez,
johnny.sanchez@gb.abb.com
phone 01785 825050.
www.abb.com

Diagram

7 showing the
typical path
arobot can
take inside a
transformer
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Feel the heat

Every organisation that uses pumps seeks to maintain their
performance and optimise efficiency. Corroserve pump
manager Simon Cappleman explains why thermodynamic
pump monitoring is accepted as providing the most accurate
measurement of pump performance.

2

OO0

ool oo

On site live
thermody-
namic pump
monitoring
showing
probes
inserted
into tapping
points on
pipeline.
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T he thermodynamic method of monitoring pumps is based on
the first law of thermodynamics. That is, the increase in the
internal energy of a thermodynamic system is equal to the
amount of heat energy added to the system, minus the work done by
the system on its surroundings., In basic terms, the energy losses in
the pumping process result in a temperature rise in the fluid.

The concept of the centrifugal

v
)

pump is based on Bernoulli’s
principle that there are three
forms of energy in a fluid
system - potential, kinetic

=

v W

and pressure. Kinetic energy
and potential energy are the
thermodynamic properties of
the fluid system and the two
energy quantities of heat and
work are required to account for
real world conditions.

The thermodynamic method
for pump testing requires the
following data: temperature
of the pumped fluid at pump
suction and pump discharge;
suction and discharge pressure;
motor input power and motor
efficiency. To measure the
energy losses dissipated as heat,
corrections are applied for the
specific heat and density of the
pumped fluid.

To use the technique in
practice, Corroserve’s test
engineers use the client’s monitoring system to take readings from
a fully open discharge valve until any fluctuations in temperature
have settled out. The engineer will then continue to take readings
for a predetermined amount of time at set points of the discharge
valve until the valve is fully closed. This allows the pump curve to be
mapped from the fully open to fully closed position of the discharge
valve. The pump curve is then compared with the original test
curve of the pump, when any losses in performance or increase in
absorbed power will signify signs of wear.

As running clearances open up between the wearing parts of the
pump, the leak paths for the pumped fluid increase, resulting in lost
efficiency. A thermodynamic monitoring system detects and records
these losses more accurately than other test method. During the
test a filter can be adjusted to take readings from every 2 seconds
up to every 3.3 minutes. This allows the system to achieve a steady
reading of AT (temperature differential). ISO standards recommend
a fluctuation of AT less than or equal to 5mK/min.

Corroserve uses the latest thermodynamic pump monitoring
equipment to monitor the performance of any Class C industrial
centrifugal pump over its working life. The degree of accuracy of the
test for centrifugal pumps is to ISO 5198 part III (formerly ISO 2548).
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Comparison of pump efficiency against flow before and after
refurbishment of a five-year-old pump

The mathematical basis of the software only allows centrifugal
pumps to be tested by this method.

The monitoring equipment measures pressure, temperature and
power input. This information is used to calculate flow, which elim-
inates the need for a flow meter. As a result, tests can be carried out
on equipment with only short lengths of straight pipe - two diam-
eters - at the suction and discharge. Conventional testing methods
require a length of straight pipe equal to at least five diameters.

A TPM data sheet is provided to the pump user: this can be
compared against the original manufacturer’s test results when the
pump was new. A report is issued showing what efficiency gains
could be expected following manipulation of the impeller and after
the application of an energy-saving protective coating, Fluiglide.

A vibration test and sound readings are also taken to check for
rotor imbalance, bearing wear and cavitation. The user can then
make informed decisions about refurbishment and the optimum
time for any work to be carried out. The financial investment in
testing will be quickly recovered in savings made by reduced energy
costs from running a more efficient pump.

Corroserve’s dedicated pump division provides a comprehensive
service covering refurbishment, re-manufacture, modification,
coating and improved efficiency to many types of pump.

simonc(dcorroserve.com | WWW.COITOSEI'VE.COI

Temperature and
pressure Sensors
are introduced to
the suction and

| discharge sides of
f a centrifugal pump.
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Does reliahility centred maintenace still have a role in the age
of the internet of things? Sandy Dunn, managing director

of consultant Assetivity, believes its underlying principles
continue to make it relevant

hen reliability centred maintenance (RCM) first came
; ’ \ ; on the scene, it started a major shift in the way that

people thought about preventive maintenance and
the way that they went about developing preventive maintenance
programmes. With its roots in the aviation industry of the 1960s,
it may be tempting to think that RCM has “had its day”, and is no
longer relevant in the age of the industrial internet of things (IIoT)
and predictive analytics.

However, RCM contains some underlying concepts and lessons
that remain just as relevant today as they always have, and RCM
itself is continuing to evolve to meet the challenges of the digital
age.

Three fundamental principles

While there are a number of “standards” for RCM - with differing
levels of prescription regarding the decision-making process for
preventive maintenance task selection - all these standards and
processes have, at their heart, three key principles that I believe
are universal and will prove to be timeless, regardless of the
advent of newer technologies.

Principle one - We don’t do maintenance for maintenance’s sake.

We do it to avoid the consequences of failure.

The purpose of preventive maintenance is not to avoid

equipment failures. Instead, It is undertaken in order to avoid the

consequences of those failures. This wide-reaching principle leads

us to understand:

« That it is quite possible (and may be optimal) to have different
preventive maintenance tasks for identical equipment
operating in different areas of a given plant, depending on their
operating context and consequences of failure

« The value of condition-based maintenance. Predicting when
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inciples that:e

something is about to fail does not prevent the failure - but it
does allow you to avoid or mitigate the consequences of that
failure (normally by conducting a corrective maintenance
activity before the item fails in-service).

Principle Two - To be effective, the preventive maintenance
programme must be aimed at addressing failure modes - the
causes of equipment failure.

It is necessary to understand the underlying causes of failure in
order to make sure that a preventive maintenance programme is
effective. Once again, identical equipment operating in different
conditions may have different causes of failure.

Principle Three - Most items don’t wear out

The work performed by Nowlan and Heap when developing RCM
indicated that most items do not wear out. They found that there

were six failure patterns, and the proportion of components that

they studied that complied with each failure pattern is illustrated
below.
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The results of the study generated a paradigm shift in the way
engineers think about equipment failure. If items do not wear out,
we cannot prevent failure by replacing them at a set point.

Indeed, in the majority of cases (failure pattern F), fixed time
replacement makes things worse. So it is necessary to understand
the underlying failure pattern that is associated with the cause
of failure in order to identify the most appropriate preventive

Conditional Probability
of Failure

maintenance action.
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RCM, lloT and predictive analytics

The three principles outlined above are, I believe, timeless

and universal. However, some other elements of RCM and its
application will need to evolve in the context of IIoT and predictive
analytics algorithms.

First, while RCM has always embraced the analysis of available
reliability data in its decision-making process, it does not require
this data. One of its strengths is that sensible decisions can often
be made in the absence of extensive data.

However, the advent of IIoT means that much more (and better
quality) data will become increasingly available to RCM analysts
and teams for their use. In my experience, few RCM practitioners
effectively use this data as an input into the decision-making
process, and the quality of decisions suffers as a result. Many RCM
practitioners will need to become much more familiar with the
mathematical and statistical aspects of reliability analysis than
they currently are.

Second, as mentioned earlier, RCM has led to a much greater
focus on condition-based (or predictive) maintenance as a
strategy for avoiding the consequences of equipment failure. In
a traditional RCM approach, failure modes are assessed one at
a time; for each failure mode, if a condition-monitoring task is
feasible, a single “condition” is identified to be monitored - for
example, vibration, noise, oil condition, and so on. However,
with the advent of IIoT and predictive analytics algorithms, a
number of conditions can be monitored simultaneously, and

PLANT & MAINTENANCE / RELIABILITY CENTRED MAINTENANCE

various combinations of these conditions could be the trigger that
instigates a corrective action.

At present, traditional RCM decision diagrams do not explicitly
consider the use of continuous asset health monitoring, how
to determine the alarm points resulting from multi-variate
regression models or those based on machine learning, or how to
determine the required response times for any ensuing corrective
action being initiated in response to an alarm generated by one
of these models. RCM decision processes will need to evolve to
incorporate and embrace this new reality.

Conclusion

In my view, RCM, and the three core principles embedded in it,
remain vitally important for determining the optimum preventive
maintenance programme for a given item of equipment in its
present operating context - especially when dealing with simpler,
non-heavily instrumented equipment.

Asregards its application to equipment fitted with real-time
equipment health monitoring sensors - particularly if the data
from these sensors is used to power sophisticated predictive
analytics models - it has some conceptual application, but in
practice may need further extension and development to deal with
these emerging technologies.
www.assetivity.com.au
assetivity @assetivity.com.au
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Join the digital
manufacturing
revolution

combined high-level conference and trade exhibition,

the Industry 4.0 Summit (to be held on 10-11 April in

Manchester) aims to educate manufacturers in developing
their own industry 4.0 strategy, as well as providing a great platform
to see the latest technologies and demonstrations, seek advice
and finance from government, meet industry associations, and to
network with over 2,000
attendees from 40 countries.

The summit has managed

to attract a stellar line-up
of speakers since its launch
in 2017 from industry,
government and academia.
The latest speaker line-up
includes EEF, Siemens,
Made Smarter North West,
Millers Oils, BAE Systems,
Mondeléz International,
EDEF Capula, and Ford, to
name a few.

Since industry 4.0 has an impact right across the manufacturing
spectrum, the event has attracted attendees from the aerospace,
food and drink, automotive, nuclear and pharmaceutical
industries. A key focus for this year’s event is inviting more
small and medium companies to participate and to get a better
understanding of industry 4.0, as well as debunking some of the
jargon associated with the subject. There are plenty of free-to-
attend seminars for SMEs to enjoy and gain knowledge to help
them start their own digital journey.

Bosch Rexroth has returned as headline sponsor for the third
year in a row, a testament that the organisers hope shows that
the event is able to deliver the right audience to engineering
companies.

Siemens will also be attending, with a large stand and
sponsorship of the Open Technology Forum area, a free-to-attend
feature designed to help smaller companies get a better grasp of
4.0. Intel returns once more and will be hosting two days of free to
attend internet of things workshops.

In the exhibition hall, attendees to the free Expo will be able
to see a broad mixture of smart technologies from automation,
robotics, AR/VR, cyber security, 3D printing, big data and other
relevant areas.

The organisers have secured the support of companies across
the 4.0 spectrum including automation companies such as Festo,
ifm, Grundfos, Panasonic, Atlas Copco, Werma & Beckhoff.

For more details please contact Gary Gilmour on 01642 438225 or
at info@industry40summit.com - or visit
www.industry40summit.com
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Boh Wood,

PLANT & MAINTENANCE / LUBRICAN
-

technical engineer at Total Lubricants,

explores the fundamentals of lubricating grease.

Thickener 5-30%

Grease constituents

he word “grease” comes from the Latin word “crassus”
meaning “fat”, which effectively describes its consistency.
Itis believed that around 500BC the ancient Egyptians
were among the first to develop a real grease by combining olive oil
with lime (calcium), which acted as a thickening agent.

The purpose of grease lubrication
A lubricating grease is a semi-fluid to solid lubricant containing a
thickening agent and additives.

There are three core principles of grease lubrication: the grease
works its way into the cavities around a bearing; the thickener
holds the oil in the lubricating zone; and the grease shears,
delivering a slow release of oil into the path of the rolling elements.

The purpose of grease in industrial applications is to lubricate
moving parts while retaining its performance properties under
extreme temperatures and pressures.

Industrial applications where grease may be used include roller
bearings, open gears, enclosed gears, centralised systems, wire
ropes, slides and seals.

In most applications, the original manufacturer will recommend
a grease or an oil for its machinery. If a bearing needs both cooling
and cleaning, an oil may be recommended. However, if the location
is difficult to access and cooling is not needed, a grease can be
used.

Grease constituents
There are three constituents
of alubricating grease:
abase oil, thickener and
additives.

Additives up to 10%

Grease is typically made
Base Oil 70-95% of 70-95% base oil. The base
oil used in most greases
produced today is mineral
oil, because it is cost-effective and performs well in industrial
applications. Synthetic oils are used as the base oil in some
lubricating greases where high temperatures are experienced, as
well as in biodegradable greases.

A thickener is added to the base oil and this gives the grease its
consistency. Whereas oils are classified according to their viscosity
at different temperatures, greases are graded according to their
consistency, measured by NLGI number, at 25°C.

The thickening agent can be soap-like and is often referred to
as a sponge that holds the lubricant, which, on squeezing, releases
the oil.

Thickeners include metal soaps (calcium, sodium, lithium or
aluminium), complex metal soaps (calcium complex, sodium

22 / Jan/Feb 2019 / ME
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BASE OIL THICKENER ADDITIVES

Mineral Oil Simple Soaps - Ca, Na Li, Al, Mixed Oxidation

Vegetable Oil - Rape Complex Soap - Ca, Na Li, Al, Ba Load

Wear

PAO - Poly Alpha Olefin

Clay - Bentonite

PAG - Poly Alkyene Glycol Polyurea Friction

Silicone Polymer - PTFE Passivation

Esters- Natural, Synthetic Pigments Adhesion

Silica Fillers- Solid Additives and Lubes

complex, lithium complex, barium complex or calcium sulphonate
complex). Thickeners that may be more suited to very high
temperature operations include bentonite clay, silica and polyurea.

The type of thickener that is added to the oil affects the
properties of the grease - see table below.

Thickener Dropping point  Upper Temp Range  Other

Hydrated calcium 95-100°C Excellent water resistance
140°C

180-200°C

60°C
100°C
120(140)°C

Anhydrous calcium Excellent water resistance

Lithium Good water resistance

Good working stability

Aluminium 120°C 150°C Good water resistance

Rarely used in Europe

Calcium complex >250°C 140°C Excellent water resistance
Good extreme pressure and anti-wear

Good pumpability

Calcium sulphonate complex  >300°C 180°C Good corrosion protection
Good extreme pressure

Absorbs water

>260°C 180°C Reduction of vibration
Reduction in energy consumption

Extended lubrication interval

Polyurea

Lithium complex >250°C 150-160°C Generally used in lubrication points experiencing

higher temperatures than ordinary lithium grease
Excellent water resistance
Incompatible with other thickeners

Aluminium complex >250°C 160°C

Clay >300°C 200°C High temperature performance

Typical thickener properties

Finally, additives are used to improve specific performance
properties. For example, antioxidants may be added to reduce
oxidation, thereby extending the life of the grease. Extreme
pressure (EP) additives may be added to increase load-carrying
capacity.

Advantages and disadvantages

Grease has both advantages and disadvantages compared with

oil. Advantages include: grease stays in place because of its
consistency; it seals out dirt, functioning as a sealant to prevent
leakage and keep airborne contaminants out. It offers a high
temperature range; lower coefficients of friction; water resistance;
and noise and vibration damping. It is resilient - it copes well with
neglect.



Industrial Hose & Assemblies

RUBBER - METALLIC’;\PTFE - COMPOSITE - PVC

* Air/Water

+ Qil/Chemical/Gas
+ General Purpose
+ Steam

bt Lttt

* Food & Beverage
+ Custom Built

* Large Bore

* Armoured

Hose Assemblies certified to PED
2014/68/EU Module D1

Lloyds Register Quality Assurance
(Notified Body 0038)

Contact Us Today On:
01772 323529

The Right Connection®

Real solutions for real challenges. i ®

©2018 Dixon Group Europe Limited

01772 323529  dixoneurope.co.uk

CUSTOMER SERVICE - INNOVATION - MANUFACTURING - QUALITY - TECHNICAL EXPERTISE - UNCOMMON EXCELLENCE - DESIGN

2 WEBTEC

Tel: +44 (0)1480 397444 - Email: sales-uk@webtec.com
www.webtec.com

Helping you to control and
maintain your hydraulic systems

Portahle Test Equipment

NEW BOOK - An Introduction to Practical -
Hydraulic System Maintenance =—=
www.wehtec.com/education

Hydraulic meagurement and control

CP3330 & CP3340 Industrial Vertical Grinders

GRINDERS DESIGNED FOR INTENSIVE APPLICATIONS!

= 3.7 hp & 4.5 hp covering 7” & 9” for abrasive grinding, cutting wheels and flap wheels and
6” grinding cup wheels

= Offering twice the material removal rate versus many competitors using the same abrasives

= |deal for contouring, deburring, cutting, finishing and weld cleaning

ROBUST:

Durable aluminium
housing designed to
withstand tough usage

Allows easy tool
operation while
wearing heavy
gloves

PROTECTIVE GUARD:
Smart design combines
durability and operator safety
(2.6mm / 12 gauge thick)

STREAMLINED ———
SAFETY LEVER: “a

HIGH RESISTANCE ———

OVERSPEED SHUT-OFF DEVICE:
Avoids abrasive bursts in case of
accidental air pressure variations

AIR GOVERNOR:
Maintains abrasive speed and
productivity under operator load

e———— HIGH POWER MOTOR:
High torque 3.7 hp and
4.5 hp motors for the most
demanding applications

2 TIMES

FASTER MATERIAL
REMOVAL VERSUS
COMPETITION

Please contact us for your nearest retailer or for further information:
Tel: +44 1442 838999 - Email: cp.marketing@cp.com

£ Follow us on Facebook @CP.Tools.UK Y Linkedin @Chicago-Pneumatic

Website: www.cp.co.uk

People.
Passion.
Performance.

Chicago

Pneumatic
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ROUNDTABLES

Roundtables offer you the opportunity to be the exclusive
sponsor of a topical debate of high interest on a key market
area at an event which brings together around eight key
individuals from the sector.

M&E is looking to host a series of roundtable debates, bringing together
senior figures from across the industry to discuss emerging mobility trends
and issues that affect the sector and society as a whole.

Topics of interest include:

< Made Smarter - industry digitalisation

- Skills and Recruitment, the impact of automation

« Cybersecurity and Industry 4.0

- Smart Factories

- From Condition Monitoring to Predictive Maintenance
+ Asset Management

If your company would like to host a roundtable and see a write-up
published in a future issue of M&E, contact:

Commercial Director, Fawad Minhas 01892 553149
fawad@maintenanceandengineering.com

Business Development Manager, Colin Campbell 01892 553143
colin@maintenanceandengineering.com




Some semi-fluid greases can be used in some oil systems to
avoid leakage that may happen with an oil.

Disadvantages compared with oil are that grease does not
remove heat; it does not clean; it cannot be filtered; and it needs
replenishing frequently.

Grease performance testing
Various laboratory tests are conducted to measure the performance
of grease.

Consistency is rated by the cone penetration test, in which a
cone of standard weight is placed on the surface of a level cup of
worked grease at 25°C. The cone is allowed to sink into the grease
under its own weight for five seconds and the depth to which
it sinks is measured in tenths of a millimetre. The penetration
measured is rated according to the National Lubricating Grease
Institute classification scale, where 000 is very fluid at room
temperature and 7 is much more solid.

NLGI number

Another important measure
is “dropping point”: this is the

temperature at which the oil 000 445-475

00 400-430

separates out of the soap to flow 0 355-385

through the orifice in a small 1 310-340

metal test cup. However, it should 2 265-295

) ' 3 220-250

be noted that the dropping point 4 175-205

is only an indication of the upper 2 1:50_'11550
temperature limit at which the 7 40-70

grease retains its consistency, not The NLGI scale
the maximum temperature at
which the grease may be used.

The performance properties of the grease, including extreme
pressure resistance, can be measured using the four-ball scar and
weld load tests, as well as the Timken OK Load test, which can give
an indication of how the grease will perform under heavy loads.
The SKF EMCOR bearing test gives a good indication of how the
grease will perform in a bearing contaminated with water and sea
water.

Specifying grease

It is important to select the right type of grease for a particular
application, which can be done by checking the indications from
the properties on the grease’s data sheet.

In theory, most greases will lubricate a bearing, but the difficulty
arises when the bearing is subject to harsh environmental
conditions such as heavy or shock loading, slow or very high
speeds, dirt, water, cold or heat. It is therefore essential to use a
grease that will be able to withstand such severe conditions.

Technical guidance should be sought from a grease
manufacturer or a bearing manufacturer if there is any uncertainty.

To give some examples:

For high speed bearings, particularly in fans and blowers, it
would be good to use a polyurea NLGI 2 grease with a thin base oil,
because this provides good lubrication but also damps vibration
and reduces noise.

For general purpose lubrication, in wheel bearings for example,
alithium NLGI 2 EP grease could be used.

For high temperatures, for example in heavily-loaded bearings, a
bentone molybdenum disulphide grease could be used.

Calcium sulphonate complexes are very useful where EP,
anticorrosion and water washout is needed, particularly in the steel
industry, for example.

PLANT & MAINTENANCE / LUBRICANTS
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Methaod of application
How the grease is dispensed
depends on the application.

Total greases

General purpose
A handheld grease gun may
be used, where a greaser puts
the correct shot of grease into
amoving bearing at regular
intervals.

applications

To get to hard-to-reach areas, Speciality
small grease dispensers may be
used. These may be powered by
battery or gas and dispense the
required amount of grease at

scheduled times.

operating temperatures

Electrical grease dispensers
that pulse a specific amount
of grease into the bearing at a
certain time are widely used
in factories instead of manual
greasing. Large systems can
use grease tote bins that supply
factories through grease

mechanical stability

dispensing units.

If a grease gun is being used, a NLGI 2 or 3 grease would
be suitable, whereas a NLGI 0, 00 or 000 would be the
recommendation for a centralised lubrication system.

General considerations

The amount of grease required, for example in bearings, depends
on the rotational speed. In a typical medium-to-high speed bearing
the grease should fill about a third of the free space. In slow-
moving, heavily loaded applications, more grease will be needed.

If the bearing is overpacked, when it rotates it will centrifugally
throw out the grease into the housing. If it is too full, it will
generate heat which will oxidise the grease, harden it, and allow
the oil to leak out.

It is more efficient to lubricate little and often, so it may prove
cost-effective in the long run to invest in a higher quality grease, as
this will help to extend the intervals between re-lubrication.

Maintenance staff should also seek to rationalise the number
of different grades they require and keep these to a minimum. A
streamlined grease inventory will create less confusion.

The NLGI grade is just the starting point in understanding a
grease’s consistency and this, together with other information
about the grease’s properties and performance, are normally found
on the product’s technical data sheet.

Compatibility

Care needs to be taken when mixing different types of grease. If
they are incompatible, the soaps could react with each other and
release the oil. If a new grease is introduced, it is essential to make
sure it is compatible with the one already being used.

Finally, with the number of grease compositions available, it is
important to select the right type for a specific application. The
cost of grease itself is negligible compared with the cost of repairs
and lost productivity if it is not suitable for the application or if it is
not replenished adequately.
www.total.co.uk/businessproducts/industrial-lubricants.
01977 638303 | email: lubesorders@total.com.

MULTIS EP range - multipurpose
extreme pressure greases, will cover most

MULTIS Complex EP range - for higher
temperature operating systems

. Anti-seize (SPECIS CU) - an anti-seizing
¢ copper grease for threaded assembly
« under severe corrosion conditions and high

Track roller - lithium semi-fluid

Constant Velocity (CV) joint grease -
lithium EP plus solid lubricant

CERAN - based on calcium sulphonate
complex thickener; providing outstanding
resistance to water, wear, and load and
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BOGE launches SOLIDscrew

BOGE Compressors has launched SOLIDscrew, a
new generation of oil lubricated compressor aimed
at automotive and light industrial operations.
SOLIDscrew is priced very competitively and, yet
still offering BOGE's ‘Made in Germany' reliability
and UK stock availability. Mark
Whitmore, general manager
at BOGE says, “Customers tell
us that a low capital purchase
price, immediate availability
and reliability are the most
desirable factors for this size
of compressor. We've been
able to meet their needs with
the SOLIDscrew compressor, offering value for
money but still using BOGE's proven technology
and reliability.” Stock of all compressors and service
parts are available from BOGE's UK warehouse in
Huddersfield, with next day delivery available.

t: 01908 533253 | info@4cm.co.uk
www.boge.co.uk

Material removal
can be twice as fast

Chicago Pneumatic introduces
its next generation of Industrial
vertical grinders, the CP33 Series
with 7" & 9" and 6" Cup Wheel options, setting new
high standards of operator safety and productivity.
“We are excited to make the grinders available
globally so metalworking professionals can benefit
from this best-in-class tool that offers the highest
levels of quality,” says Lucas Bryk, global product
marketing manager — material removal. “These tools
are ideal for many applications in the Industrial/
MRO sector and are equipped with powerful
governed motors, 3.7 hp for CP3330 and 4.5 hp

for CP3340. They can achieve a superior material
removal rate and a reduction of completion times,
delivering a fast return on investment.”
www.cp.co.uk
www.cp.com/en-uk/tools/news-events/
product-news/cp3330-cp3340-powerful-vertical-
grinders-worldwide

Borger pump passes acid test

At an amine recycling plant, a Borger rotary lobe
pump has been introduced to add sulphuric acid
to an important neutralising process. The new
Borger pump has replaced a screw pump that had
reoccurring problems with its sealing system. A
sodium sulphate solution (created by the reaction
between caustic soda and the sulphuric acid
contained in the amine sulphate) is pumped to one
of two storage tanks — with sulphuric acid mixed
in on the suction side until the solution reaches a
pH value of 7. With air quality control requirements
of high importance, the plant specified that the
Borger rotary lobe pump be set to 8 bar. If the
pressure drops below 5 bar, a pressure switch turns
] off the system. The medium
pressure is restricted to a
4 maximum of 3 bar by a pressure
| transducer, which ensures a
minimum barrier pressure of 2
bar above feeding pressure.
ﬂ*? www.boerger.com/en_UK/start
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Webtec launches guide for
engineers new to hydraulic fluid

power maintenance
Webtec has launched An

SO sl Introduction to Practical Hydraulic
—— == System Maintenance, a new guide

g=|j'°° for all fluid power technicians.

P Co-authored by industry experts
lism, Steve Skinner and Webtec
E==) m===== managing director Martin Cuthbert,

this invaluable tool is aimed to help educate
technicians and engineers new to hydraulic fluid
power maintenance and hydraulic engineers.

This excellent starting guide is now available

from Amazon, costing £34.99, featuring over 240
pages and 200 colour illustrations and has been
endorsed by several organisations including the
British Fluid Power Association, Institution of
Mechanical Engineers, National Fluid Power Centre,
British Valve and Actuator Association and the CEA.
www.webtec.com

World’s fastest
640 x 512 IR
camera now
available through
UK distributor

Camera manufacturer FLIR and Thermal Vision
Research (TVR) are now able to supply the FLIR
X6900sc, the world's fastest commercial infrared
camera at a full 640 x 512 resolution, direct

to the UK market. The X6900sc blends all the
features of a high speed visible camera with FLIR's
advanced thermal camera technology to produce
an extremely fast frame rate of 1000 frames per
second, at temperatures up to 30000C, as well

as superior resolution and sensitivity. Designed
for scientists, researchers and engineers, suitable
applications for the X6900sc range from ballistic
testing to chemical interactions, car crash tests to
air friction in aviation.

0333 200 4667 | www.thermalvisionresearch.co.uk

Earth leakage is just
one parameter

With the 18th Edition’s increased
emphasis on earth leakage and
associated problems, electricians
are being encouraged to get

a dedicated clamp-meter.
However, Metrel, the provider of
innovative test solutions, thinks
this is a wasted opportunity.
That's why its earth leakage
clamp meter, MD 9272, includes a
range of power quality functions
too, and for no more cost.

These include energy efficiency
measurements such as W (real power), VAR
(reactive power), (VA) apparent power, power
factor and harmonic distortion.

The Metrel earth leakage clamp meter offers true
RMS readings, maximum, minimum and data hold
functions and the ability to measure currents as
high as 100 A.

01924 245000 | brendan.beaver@metrel.co.uk

Forecast of snow and ice makes
salt spreading a priority

With ice and snow likely to settle
over the next couple of months,
Newtown-based forklift attachment
company Contact Attachments is
working with customers across the
UK to ensure they are fit to operate
effectively throughout winter.

The company provides a range of
forklift compatible and pedestrian-operated salt
spreaders and gritters. These include the 190kg
capacity Forklift Towable Salt Spreader — helping
those with warehouses, large sites and depots to
keep them safe for staff and free from potentially
hazardous ice and snow — and the 50kg capacity
pedestrian-operated salt spreader which is ideal for
smaller applications including car parks, driveways,
walkways and access areas.
www.forklift-attachments.co.uk
sales@forklift-attachments.co.uk | 01686 247092.

Denso™ Steelcoat™
protects Ayr pipe

crossing e
George Leslie Ltd recently carried out a contract
for Scottish Water to remove sections of an
existing coating and carry out non destructive
testing on a pipebridge near Ayr. After the testing
was complete these areas were protected with

the Denso Steelcoat 100-400 System. Having
examined the system applied to the test areas,
Scottish Water then decided that as scaffolding
was already in place they would take the
opportunity to wrap the whole section of pipe,
which crossed the River Ayr. Denso Steelcoat
100-400 System consists of Denso Hi-Tack Primer,
Denso Profiling Mastic, Denso Hi-Tack Tape,

Denso Ultraseal Tape and Denso Acrylic Topcoat.

It is designed to provide long-term corrosion
protection with minimal surface preparation,
therefore making it ideal for use in remote

areas where prevention of contamination to the
surrounding environment is important.

t: 0208 670 7511 | mail@denso.net | www.denso.net

Air/gas leak detection

At the press of a button
GOTEC LDS is instantly
ready to locate the
smallest low presure
leaks from compressed
air and every other gas
- quickly, reliably, safely

and conveniently. o

+ Non flammable - With corrosion Ugotec
inhibitor « Non toxic and

biodegradable - Free from oils, halogens, salts,
metals and CFCs (since 1973) - Propellant:
compressed air - Totally safe for user, equipment,
environment, ozone layer - Can with 360° valve

- spray at any angle from upright to inverted -
NATO stock no. 4910-99-930-4489 - For sub-zero
ambient temperatures down to -45° use GOTEC
LT45.

t: +44 (0)1438 740400 | gotectrading.com
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As a rule, our advertisers don't trust their marketing budgets to random passers by or lottery tickets.

No... they put it our way because ABC audited circulation figures show exactly where every penny of
their advertising spend goes.

Unless Daddy owns the company, we imagine you also care enough about your job not to fritter away
your own budget.

For more information on ABC Certificates please contact info@abc.org.uk or visit www.abc.org.uk

abc abc
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Dangerous Substance Conlfrol

(M)

fpsc .

\

3 day
DSEAR
Training Course

24-26" April 2019

Venue
Cannock Staffordshire

Programme Includes
Regulations Overview
21 Live Desktop Experiments
Chemical, Dust and Gas Hazards

ATEX
Ex Zone Classification

Controls to Reduce Risk
Chemical Segregation
Understanding Scales of Risk

Identifying Chemical Hazards
Pressure - Density
Limits of Flammability
Boiling Point
Temperature
Static Generation

Call
01952 947682

email
sales@dsc-ltd.co.uk



Breathe easy: New ESAB PAPR
provides heavy duty protection

For heavy-duty protection from fumes and
particulates when welding, gouging and grinding,
ESAB Welding & Cutting Products introduced
the new ESAB PAPR (powered air purifying
respirator) system at EuroBLECH 2018.

Compatible with a range of helmets, the robust
ESAB PAPR weighs a comfortable 1kg and features
a P3 filter and pre-filter to remove particulates. The
latest control technology allows the operator to
adjust air flow between 170 and 220 I/min to suit
the environment and application.

As an extra measure of safety, it |ncorporates both
visual and audible i
alarms to alert
the operator in
the event of a
blocked filter or
low battery.
esab.com
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Babcock Wanson launches UK’s
first BOAS Cat 5 training for coil
b0|Ier operators

Babcock Wanson has

2! the first Boiler Operation

§ Accreditation Scheme
(BOAS) Cat 5 training course
for coil type steam boiler
operators, in conJunctlon with the Combustion
Engineering Association (CEA). The new course will
cover a range of important safety and operational
issues, and can be completed at Babcock Wanson's
Hertfordshire works or on the customer’s site. The
training is assessed through a multi-question exam
produced and marked by the CEA who will issue

a certificate and ID card to successful candidates,
valid for five years. A one-day course is offered for
steam generator operators, or a three-day course
for engineers/managers.

020 8953 7111 / info@babcock-wanson.co.uk
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Radar or ultrasonic?
Now there’s a real
choice

Most non-contacting level
and flow measurement
applications suit ultrasonic
measurement perfectly. However,
in situations where the material
being measured is hot, or the environment is very
electrically or acoustically noisy, where very high
accuracy is needed or in applications where you
want to measure through a plastic tank, radar

has the edge. Pulsar offers interchangeable radar
and ultrasonic transducers that work with its
standard range of controllers — you can choose the
right technology without compromising control
protocols. Whether you are measuring volume,
monitoring flow by level or velocity, or controlling
pumps, Pulsar offers the perfect answer.

Pulsar Process Measurement, Malvern, UK
info@pulsar-pm.com | tel: 01684 891371

Pattonair transforms warehouse with
high output LED lighting from Goodlight

Market leading lighting supplier LED Eco Lights has
announced that Pattonair, a global aerospace and defence
supply chain provider, has reduced lighting energy costs

by 40% by replacing the fluorescent tubes at its 3,400 m?®
European hub in Derby with long life, energy efficient G5 LED
Battens from its Goodlight range.

Goodlight supplied Pattonair with G5 LED Battens which deliver
very high levels of light output, offering up to 110 lumens per
watt. The G5s are rated to IP65 and provide protection from dust,
ice, heat and corrosion. They are a direct drop-in replacement
for standard 2ft, 4ft and 5ft fluorescent tubes and are available in
daylight, natural and warm white colour temperatures. Housed

in a sleek body, and IP65-protected, the G5 maintains an attractive
appearance for front-of-house as well as being robust and durable

he installation in April has directly resulted in a 40%
| reduction in kilowatt hours. Pattonair expects this figure
to rise throughout the winter months, but it is spot on
target with the original forecast. The G5 LED Battens have been
surface mounted throughout Pattonair’s low-level warehouse and
suspended in the inspection and kitting areas.

Pattonair carried out a company-wide environmental review to
assess the most effective way to reduce energy costs and ensure its
carbon footprint was as low as possible and LED lighting came out
top. Following a site survey, Goodlight LED lighting was chosen
to supply and install low energy, hlgh performance LED lamps
to replace the outdated,
energy hungry fluorescent
tubes. Chris Snowden,
HSE manager for Pattonair
said: “Installation of the
new lighting solution for
our facility was efficient
and did not interrupt
- operations. Service from

| LED Eco Lights was
professional at all times.

”
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in work areas. The lamps come with a five-year warranty and have
alifespan of 50,000 hours.

Commenting on the success of the project, Saima Shafi, sales
& marketing director at LED Eco Lights says “We are delighted
to support Pattonair with their conversion to LED lighting. Our
Goodlight range ticked all the boxes - efficiency, maintenance
reduction, ultra-long lifespans and value for money. Another
project delivered without fuss, to budget and on time.”
LED Eco Lights was founded in 2006 and celebrates 11 years as an
award-winning LED lighting manufacturer. Its Goodlight™ LED lamps
and luminaires provide a comprehensive range of LED solutions for
commercial, industrial, amenity, leisure and hospitality environments.
LED Eco Lights offers a team of technical experts to guide customers
through every stage of the upgrade process, including lighting design
services, funding solutions and installation. LED Eco Lights also offers
its Bright Goods range of vintage-style decorative LED filament bulbs.
Sophia Burr, marketing manager, LED Eco Lights, Unit 7, J4
Camberley, 15 Doman Road, Camberley, Surrey GU15 3LB,
Tel: 01276 691230. Email: sophia@ledecolights.com.
Web: www.goodlight.co.uk
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Reducing emissions and improving
boiler efficiency through modern
burner technology

Pete Nicholls
Technical manager,
JBC Industrial Services

Introduction

The Government has implemented legislation
to force companies to take action on
emissions. The MCPD requires anyone with

a boiler generating around 1.3 ton/hr of
steam or more to monitor and manage their
emissions under permit. In summary, any
company operating a combustion plant from
1MW thermal input and up to 50MWth will
fall under Medium Combustion Plant Directive
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A regular burner service ensures the efficient and reliable operation of a boiler through its lifecycle.

ABSTRACT

Never before has burner technology been as important as it is today.
Meeting environmental regulations such as the new EU Medium
Combustion Plant Directive and reducing greenhouse gases are

challenging.

The demand for cleaner air means that industry needs to take a careful
look at its combustion assets and plan for the future.

Any company operating a combustion plant from 1MW thermal input and
up to 50MWth will fall under MCPD legislation.

Analysing emissions need not be an arduous task and, in most cases, the
use of a modern burner will result in a more efficient system, achieving
substantial cost savings and a short payback period.

legislation (including CHP plant and diesel
generators).

Typically, more efficient combustion and a
reduction in emissions favour energy efficiency,
resulting in substantial cost savings with
payback in as little as 18 months.

The most important assets in industrial
combustion are the burner and boiler
combination, and with advances in technology
the modern burner has many features that

enables it to outperform old equipment. New
technology not only supports compliance,

it aids efficiency, energy loss reduction and
ultimately reduces costs, allowing businesses
to be more competitive overall.

The benefits of a modern burner
One of the main advantages of modern
burners is the ability to achieve a high
turndown ratio of typically 9:1 (more in
some cases). Hysteresis losses associated with
mechanical drive systems are eliminated.
Furthermore, effective mixing of gas and air
within the burner head, variable speed drives
added to motors, digital combustion controls
and oxygen trim systems all work together to
complement each other. This combination of
technology allows the burner to operate at
maximum efficiency at all rates of firing with
minimum flue gas emissions.

The importance of turndown
Turndown on burners is critical for a variable
load. By use of turndown, the energy input
can be regulated to match the energy output
(or site demand) without the need for stop/
start conditions. The most efficient way of
running a boiler is to keep the burner firing
for as long as possible, if not actually shutting
down at all. This reduces the cooling effect
due to purging and component wear caused
by frequent start-ups, and, more importantly,
allows a quick response to sudden changes



Burner
adjustment
pre testing

Fuel
variation

Stability control
(eg. OH-radlical
formation)

Computer modelling of gaseous flames allows the
effects of energy-saving equipment to be predicted.

in load, minimising potential issues with low
water level and lockout due to slow response.
It is possible to achieve up to a 10:1
turndown ratio by using an Oilon burner
together with an Ecosafe digital controller
(a JBC product) coupled to a variable speed
drive which modulates burner fan speed,
rather than opening and closing a mechanical

and dust.

January 2025.

External FGR influence to emissions and stability

Air/fuel staging optimization

Nozzle pressure optimization

Internal FGR optimization

Furnace geometry
influence to emissions and
stability

damper and a fan motor constantly running
at full speed. This returns larger savings in
power consumption. The Ecosafe digital
controller maps the modulation band so

that it is possible to ensure that all hysteresis
(present in any mechanical linkage system) is
eliminated from the drive, from high to low
fire, which in turn ensures the burner is firing

The Medium Combustion Plant Directive

The proposal was originally published by the European Commission in December 2013
and forms part of the new Clean Air Package, introduced to help member states reduce
their emissions and meet revised ceilings being negotiated under the NEC Directive. It will
plug the gaps between plants covered by the European Ecodesign Directive 2009 and the
Large Combustion Plant Directive, and sets emission limit values for NOx, sulphur dioxide

The requirements also include the measuring and reporting of carbon monoxide in
low air quality zones. Specifications for any new plants will need to meet the criteria.

It is estimated that over 15,000 plants in the UK will be affected and will be required
to comply with emissions limit values. It is anticipated that 75% of those will be between
1-5MW and regulations will affect boilers (80%), engines and gas turbines.

From 20 December 2018, all new plants must be registered and have permits from
the Environment Agency, and test emissions to show compliance with the ELVs. Existing
plants above 5MW have until January 2024 to register, but must comply with ELVs by

Existing plants below 5SMW must be registered and tested for emissions by January
2029 and have until January 2030 to comply. It is worth noting that if burners are
replaced and potentially exceed 50% of the original asset value of a package boiler, the
MCPD may define it as a new asset under the regulations.

Definition of flame dimensions

Flame temperature

_maintenan
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Emissions

at peak efficiency throughout the complete
range.

Emissions released in combustion
The main pollutants released by a natural
gas flame are carbon monoxide and oxides
of nitrogen (NOx). Carbon monoxide is
colourless, odourless and tasteless and

can be toxic to humans and animals in
concentrations above 35ppm. It is formed
in flue gases due to factors such as lack of
oxygen, a cooler furnace flame temperature,
too short residence time inside the furnace,
exaggerated air/fuel staging and insufficient
mixing.

Oxides of nitrogen comprise mainly
nitrogen monoxide (NO) and nitrogen dioxide
(NO,). NOx is the most strictly regulated
emission in burner applications because
of the serious damage it can cause to the
environment. This includes acid rain, smog
and ozone formation (a potent respiratory
hazard near ground level).

NOx emissions are derived from three
possible sources: nitrogen present in the
atmospheric air used for combustion; fuel-
bound nitrogen in liquid and solid fuels (but
not gaseous fuels); and gaseous fuels which
contain nitrogen-based compounds such as
ammonia and hydrogen cyanide. In natural
gas combustion, only the nitrogen in the
combustion air needs to be addressed. In
light oil combustion, fuel-bound nitrogen
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will influence the total emission level, and in

heavy oil combustion fuel-bound nitrogen will

play a dominant part.

Formation of NOx emissions
NOx is formed in two ways, thermal NO
formation and prompt NO formation.

Thermal NO formation: The bounding
energy of the N, molecule is so high that
combustion air oxygen (O,) cannot break it in
normal combustion conditions.

Formation of NO happens as a result of the

reaction path actuated by a single atom O-
radical or, when residual O, is decreased, an
OH- radical is operates as an oxidiser.

The amount of generated O- and OH-
radicals is exponentially proportional to
flame temperature, thus resulting in high
temperature dependency for the whole
process.

Studies show that NO formation is not

significant below 1400°C, but in temperatures

above 1600°C it is by many times the
dominant formation mechanism.

Prompt NO formation is a result of nitrogen
reacting with hydrocarbon radicals to create
hydrogen cyanide (HCN) which through
further reaction paths oxidises to NO. It is
only relevant in the flame reaction zone when
the combustion is not yet complete and the
required hydrocarbon radicals are available. In
conventional burner applications, the prompt
NO contribution to the total emission level is
no more than 5%. In low NOx-applications,
where the flame is relatively cool, the prompt
NO contribution becomes more relevant and
should be taken into account in the burner
combustion performance design.

Reduction of CO and NOx
Complete carbon monoxide burn out could
be promoted by altering the conditions that
help to form it. However, CO formation
conditions are often in conflict with NOx
formation conditions (so reducing one will
encourage formation of the other). Variables
which will promote CO and NOx reduction
are choosing a larger boiler or adding more
residual oxygen. Unfortunately, burner
manufacturers are unable to do this and
there are some downsides, such as associated
investment and operational costs. Instead,
burner manufacturers set out to find an
optimal balance between CO and NOx
formation.

Optimal balance conditions depend
on a variety of circumstances such as fuel
and furnace properties, and with correctly
designed burner adjustments the flame is
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Heat exchanger for heating
the combustion air

Duoblock burner for
preheated combustion air
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Installing a heat exchanger to pre-heat combustion air will improve efficiency.

able to conform to the changing furnace
conditions.

Emission reduction methods — NOx
Air and fuel

Using air and fuel distribution, air and fuel
staging or internal flue gas recirculation
(using recirculated flue gas as a diluent to
reduce flame temperature) will achieve an
NOx reduction of approximately 40-60%,
depending on the method.

NOx reduction by external flue gas
recirculation

For this method, the required components
are a combustion manager suitable for FGR
applications, a flue gas damper with actuator,
a temperature transmitter, a flue gas inlet
adaptor, an oxygen sensor and a recirculation
pipe provided by the client.

Electronic fuel/air ratio control
system

Accurate burner control will result in
substantial fuel savings. This method is by far
the most efficient and encompasses burner
control and security functions, fuel/air ratio
control and fan motor variable speed drive
control. Its additional functions are boiler cold
start protection, boiler temperature limitation,
a PID controller for capacity control and O,
control with an O, module. It will allow results
to be seen, as it communicates with external

systems and is supplied with a fuel flow meter
and combustion efficiency calculator.

0, control and variable speed drive
Using the electronic fuel/air ratio control
system will reduce O, levels from 4% to 2%,
which corresponds to roughly 1% higher
efficiency.

To demonstrate this, a 10 ton/hr steam
boiler without O, control or a variable speed
drive, running 18 hours a day on natural gas
and at a power level of 6ton/hr, would have
an efficiency of 87.5% with an O, level of 4%.
Its gas consumption would be 8,071 m3/day or
2,421,300 m3/year.

The equivalent steam boiler with O, control
and a variable speed drive would have an
efficiency of 88.5%, with gas consumption of
7,635 m3/day or 2,394,000 m?3/year.

Substantial savings would also be made
by the variable speed drive on the electricity
consumption of the fan motor, reducing it
from 89,100 kWh/year to 41,700 kWh/year.

This would equate to a combined saving of
£10,200 annually.

Other ways to save energy

Installing a heat exchanger for heating the
combustion air will give 4% higher efficiency
when combustion air is preheated to 100°C.
Also, liquids and gases which had previously
been considered waste have been used as
combustible fuels, with many processes having



side streams for this purpose, such as for
biogases in breweries.

It is also possible to fire two gases
simultaneously. For example, biogas plus LPG
or natural gas will fire at a simultaneous firing
capacity range of 10-100%, and the start-up
of a burner can be achieved by either LPG or
biogas.

Case study - food manufacturer

A new burner with digital combustion control
replaced an old mechanical burner with a
mechanical linkage in a food production
process. Installation of energy saving
equipment was part of the scope. The site
required the decommissioning and stripping
down of the old structure and the installation
of a new Oilon burner with an Ecosafe digital
combustion control system, including an O,
trimming system giving up to 7% fuel saving.
Following on from this, an economiser was
installed to gain a further improvement of
around 5.92%.

The reduction in gas cost at the burner,
calculated on 80% overall boiler efficiency,
8,000 hours annual operation at maximum
continuous rating, and a gas cost of 2.2p/kWh
gives a substantial saving of £38,124.

Case study - hygiene product
manufacturer

The site required the decommissioning and
stripping down of the old, obsolete burner
which was installed on the three-pass

steam boiler rated at 20,000 kg/hr, and the
installation of a new Oilon burner with Ecosafe
digital combustion control.

The new Oilon dual-fuel fired burner
achieved a turndown of up to 8:1 on gas,
with operating NOx levels below 100mg/m?,
compared with the old system which only had
a turndown of 3.5:1 on gas, and operated
at high O, levels towards the bottom of its
modulation range.

By reducing excess oxygen levels from 8%
to 3.5% at low fire where the burner operates
for the majority of time, fuel savings of 2%
were achieved.

JBC has invested time and resources
in order to advise its customers on
how and if MCPD affects them and
what their options are. For help,
advice and updated information on
MCPD contact info@jbcmail.co.uk,
putting “MCPD Advice"” as the subject
header, or contact 0113 220 3830

and ask for Matthew Schofield/Pete
Nicholls.
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For a food manufacturer, a new burner with digital combustion control and energy saving equipment

including an economiser reduced fuel use by nearly 13%

A new burner allowed a turndown of 8:1 at a hygiene product manufacturer, improving efficiency at

low firing rates.
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A cost-effective
option

If you need extra capacity to cover maintenance, temporary
peaks in demand, or for the longer term, hiring could be the
solution says Michael Rutter, Byworth Boiler Hire sales
director.

yworth Boiler Hire was the first to offer portable boilers
for hire 40 years ago. Its range of British-manufactured
steam and hot water boilers is constantly in demand
over a wide range of industries from food manufacturing to
petrochemical plants.

Byworth provides steam and medium temperature or low
temperature hot water boilers for both long term and short term
hire. Short term hire can be particularly beneficial to cover annual
inspections, maintenance and peak seasonal loading.

Alongside other industries, the healthcare sector has seen the
benefits, and since Byworth's first major hospital contract in 2005,
the company has expanded its hire provision to the healthcare
sector across the country.

In healthcare, constant steam provision is vital to day to
day operation. In many cases hospital sites require multiple
boilers to maintain security of supply, and Byworth Boiler Hire's
ability to provide modern, efficient plant has led to continued
success, not just in providing cover but also in fuel savings. Over
£123,000 of savings were made within 12 months of a pair of new
Yorkshireman dual fuel hire boilers being supplied to provide an
installed capacity of 11,000kg/h at Kettering General Hospital. A
third 600okg/h boiler is taken during the winter months.

Hire boilers are often essential during periods of major
facilities works, to provide cover during the project. At a leading
Liverpool hospital, the main boilerhouse had to be shut down, so
a pair of Yorkshireman dual fuel boilers rated at 6000kg/h and
7000kg/h were supplied and commissioned in May 2017, with a
further two 6000kg/h boilers arriving on site in July 2018 to give
extra cover for the next phase of the project.

Industries that have ageing plant can use the hire approach
even for long-term boiler solutions. Byworth's project
management team works with the client's in-house engineers to
specify and design purpose-built boiler plant rooms including

Built for the future.
Ready now.

v /
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all ancillary feeds, fuel and blowdown tanks and water softening
equipment. The plant rooms can be in containerised format or,
increasingly, in purpose-built prefabricated boilerhouses, but
both will provide a true turnkey project with minimal site work:
just position, connect to services, commission and go.

Full training is available to make sure that critical operations
go uninterrupted, and should there be any teething troubles
Byworth's experienced team of boiler engineers throughout the
UK can quickly provide full support. Remote boiler monitoring
can be offered with long-term contracts, helping to maintain
efficiency and performance.

As more companies choose the cost-effectiveness of hiring,
Byworth's fleet of over 150 hire boilers continues to be increased,
upgraded and maintained for maximum continuity and
efficiency. Hiring a Byworth boiler, which combines the latest
manufacturing techniques with outstanding quality control,
provides an unparalleled level of reliability and service.

https://byworth.co.uk/hire/ | Telephone: 01535 6625399

Leading burner technology for over 90 years.
Meeting the climate challenges of today and tomorrow.
Maximising Efficiency and Minimising Emissions.

The perfect choice for all process applications.

Full product support from concept to completion
and beyond.

An extensive range to cover 10kW to 30,000kW.

Visit rielloburners.co.uk to find out @[]
more or phone on 01480 432144 COMMERCIAL &

INDUSTRIAL




Boiler Hire
Short or Long Term
You can’t beat Byworth
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Long Term Short Term

Long term hire can be a cost effective When you need help in a hurry you can depend
alternative to outright purchase. on Byworth for a rapid response. Temporary
boilers provided for:

o Capital outlay for new plant alleviated

« Maintenance and servicing costs included ° Breakdown cover

e Plant designed and manufactured to suit Cover for repairs and maintenance

exact needs Urgent need for extra production capacity

Unity - Byworth's unique remote monitoring Short term projects and trials
system available

Trust in the UK's leading industrial boiler hire company using
the latest fuel efficient boilers, manufactured in our own
factory. Byworth Hire gives total flexibility to cover any
eventuality with full back-up support.

N Byworth

YEARS IN BOILER

BUSINESS THE QUEEN’S AWARDS

onmsaiene e Tel: 01535 662599 | hire@byworth.co.uk | www.byworth.co.uk




New technigues such as
segregation have made controlling
and preventing the spread of dust
more effective, with benefits for
safety and for product quality, says
Dustcontrol UK managing director
James Miller.

ne of the biggest challenges facing the engineering industry
is preventing dust migration, especially in large-scale

premises where excess dust is prevalent.

Using heavy-duty machinery in such environments can create
and encourage the spread of hazardous dust, which presents
significant health and safety as well as product quality issues.

Airborne dusts are of particular concern in manufacturing, not
only because they can greatly increase the risk of product pollution
in the food, aeronautical, automotive and composite engineering
industries (to name but a few), but also because they have the
potential to affect the health of people working in those industries.

Being exposed to and breathing in high levels of fine dust, often
invisible to the naked eye, can lead to widespread occupational
lung diseases such as pneumoconiosis,
while also significantly increasing the
chance of developing other dust-related
diseases, such as cancer, asthma, allergic
alveolitis and irritation, as well as a
whole range of non-respiratory illnesses.
Overexposure to hazardous dust for
a prolonged period can even cause
permanent disabilities and death.

It is therefore essential that efficient
measures are adopted for the protection of
the workforce and the quality of products,
while adhering to the relevant health and
safety regulations.

All companies are required to adhere
to the Control of Substances Hazardous to
Health (COSHH) Regulations 2002, which
set out workplace exposure limits (WELs).
These limits are legally binding, and
businesses must make sure they abide by
the limits contained in the Act.

Deeper understanding

As a deeper understanding of the harmful
properties of dust is gained, businesses are
taking measures to control and confine
areas in the workplace where excessive
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\ Extraction at source plus the use of
segregated areas can gliminate dust

as a problem in workplaces.

A

dust is created, and using at-source extraction techniques to
minimise the release of airborne dust in the first place, with
centralised vacuum systems for cleaning up.

The sectioning-off of a specific room involving dust-producing
processes allows other areas of the site to work unhindered. The
air in the room itself can then be cleaned more easily because of its
smaller volume.

Containing the release of airborne dust in a designated area
prevents its spread throughout the workplace, creating the safest
possible working environment.

It is crucial, though, to manage the sectioned-off areas to
ensure the complete safety of those using them, where high
concentrations of dust can be created within small spaces because
the dust can no longer dissipate. These areas must be managed
with a combination of high-quality dust extraction solutions.

Through the innovation of attaching power tools to extraction
units via hoses or nozzles, businesses can remove dust as an
issue altogether by capturing it comprehensively at the point of
its production. The loading on secondary air cleaners is reduced,
making cleaning less onerous, and potentially reducing the
prevalence of Atex-rated zones.

Background air cleaning equipment with HEPA-13 filters can
then be used as a complement rather than a first line of defence.
Within the sectioned-off areas simple techniques of using negative
pressure (so that air can flow in but not out) can further prevent
migration to other areas, helping to maintain a clean, healthy
working environment.

Overall, introducing smaller, more efficiently-sized areas which
are used solely for dust-producing practices, and introducing
efficient dust extraction techniques, can effectively control
and contain the spread of dust, while creating a safer working
environment.

Dustcontrol UK has a wealth of experience in helping businesses
control and prevent the spread of dust in the manufacturing,
engineering, food processing, construction and demolition industries,
through providing dust extraction solutions and centralised vacuum
systems to fit client requirements.

© © 0006000000000 000000000000000000000 000

http://dustcontroluk.co.uk/ sales@dustcontroluk.co.uk



Our range of FACILE burners sets new standards for industrial
and commercial combustion applications. The patented FACILE
burners feature innovative technology for faster commissioning,

optimum performance, energy efficiency and reduced emissions.

Self-regulation of air and fuel flow for optimum combustion and

energy savings —~—

Independent set up of parameters for minimal commissioning;time
Automatically adapts to all types of boilers and processes
Capacities from 100 — 4100 kW f

LO NOx models with emissions below 80 mg/kWh

Remote data monitoring for system diagnostics “NIGAS

T: 01793 709050 E: info@gpburners.co.uk W: www.gpburn‘(-g‘; o\k

CMS

Combustion Mané@ament System

Now Available - LAMTEC‘s new CMS -
Combustion Management System

odular.- Flexible - Scalable
NV e R YA )/

cms CMS cms CMS

AEC-TPS AEC-VS  SDO
aewr [T "
TERR ERR R

v Supported by aiwide range oficombustion
\analysers and flame scanners,

For further details contact: LAMTEC UK Office
E-Mail: mick.barstow@lamtec.de
Tel:  +44(0)1732 445001

CMS - Combustion Made Simple!

LAMTEC

www.lamtec.de

EXPERTLY PACKAGED SOLUTIONS

Benefits of Fulton's skid mounted and plant room heat transfer solutions includle

* Higher productivity

= Reduced construction timescales and year-round
construction (not constrained by weather)

* Increased build and quality assurance
- Design flexibility

= Minimised on-site disruption
= Reduced wastage

* Improved Health & Safety

= Built in a controlled environment
with designers and fabricators under one roof

= High cost benefit against site work

Home of the award-winning

=HRulton

The World's Best Steam Boiler

www.fulton.co.uk
+44 (0)117 972 3322

sales@fulton.co.uk
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Merging maintenance and
energy management strategies

For the effective management of resources, merging operational
strategies such as maintenance and energy consumption can
prove beneficial, says Mike Loughran, Rockwell Automation chief
technology officer for the UK & Ireland

] nergy management and maintenance are not traditionally
== connected, but equipment performance and energy

sl cOnsumption programmes can work together to effectively
maintain machines and optimise energy use.

To merge these two strategies, finding common ground is key,

and this comes down to predictive monitoring.

Rather than just reacting, plant managers who implement
predictive strategies can actively examine equipment to check
amachine is in good health. For energy management, active
monitoring can help optimise consumption. As any manager
understands, inadequately maintained equipment is a major cause
of energy waste. Combining the strategies can substantially reduce
overall operating costs and boost productivity.

Why a predictive programme makes sense for energy
When viewed as a production resource, energy can be managed as
effectively as raw materials, equipment or other production assets,
leading to decreased costs and increased productivity.

The process for creating a predictive strategy for energy
management follows the same three steps as any maintenance
programme: monitor, analyse and control. Once all three steps
have been taken, manufacturers will start to sustain gains.

Manufacturers need to know how much energy is being used,
as well as where and when. Having established that, they need the
ability to act on that information.

At the heart of an effective monitoring programme is a network
of digital power-monitoring devices that capture and communicate
information. Monitored systems provide the foundation for the
accurate collecting and reporting of energy data. With this data,
plant managers can understand the true base load or fixed portion
of energy consumption.

The second step, data analysis, enables plant managers to

ork Teaching Hospital NHS Foundation

SITE, BUILDINGS, ENERGY & WORKS MANAGEMENT / ENERGY MANAGEMENT

make better decisions about controlling energy costs, such as by
reducing consumption at peak demand.

Energy management software should act as the centralised
database for all accessible energy parameters in a plant or over
multiple sites. The software will help those on site see problems
that might exist and lead them to the proper corrective actions.
The same software also allows manufacturers to model their
energy profiles by measuring peak demands and power-quality
parameters, determining demand patterns and calculating energy
costs.

The key to analysing the data relies on an integrated network
architecture which allows users to deliver energy information
across the enterprise.

Finally, control. As in a predictive maintenance strategy, after
analysing the data plant managers can develop their action plan
and install automation systems to capture energy savings with a
control system. For example, plants that want to maintain a more
consistent level of energy use over time can use a load-management
system to monitor the electrical consumption of selected
equipment, and turn it on and off to minimise peak demand.

How to merge predictive maintenance and energy
management strategies
The predictive mindset creates an environment in which plant
managers, engineers and operators can work closely with
management to create business rules that effectively merge
maintenance and energy strategies. By coming armed with data
from the plant floor that clearly shows the profitability margins, the
two groups can work together to develop a set of effective practices.
By implementing a predictive maintenance strategy and
applying that to energy consumption, organisations will see
longer-term savings for mission-critical machines. By adding
condition monitoring, further operational cost saving can be made.
Merging maintenance and energy management strategies
makes business sense and is a powerful way to achieve significant
cost of ownership savings on the plant floor.

https://tinyurl.com/rockwellenergymgmt

real-time remote access.

Case study:
York Teaching
Hospital

=
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Trust needed to modernise its energy
infrastructure, which dated from the
1970s and was reaching the end of its life.

The existing energy system comprised
gas-fired steam boilers controlled by an
obsolete control architecture. As part of a
wider modernisation project, the trust decided
to proceed with a SCADA system supplied by
Vital Efficienci, based primarily on Allen-Bradley
integrated architecture products.

Vital Efficienci worked with Rockwell
Automation to develop a bespoke energy

management and control solution that would

help the trust measure and reduce its energy
consumption, while giving Vital Energi Group

The new system runs on Allen-Bradley
CompactLogix L33ER & L24ER programmable
automation controllers, running on a fibre
EtherNet/IP network served by multiple 1/0
points and Stratix 5700 managed Ethernet
switches. A range of interfaces records data from
multiple gas, steam, electrical and heat meters
measuring set points. Data, collected every 30
minutes, is recorded in a CSV file and sent out
at midnight to Vital Efficienci’s head office and
to the cloud. Specialist software is used to track
savings and compare actual figures against
desired set points. Now, a year after installation,
the system is achieving the energy savings
envisaged in the original design.
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* Eliminate problems caused by condensate

SSOP is a sustainable asset management program

that continuously optimizes performance of the entire steam system through visualization.

TLV TLV EURO ENGINEERING UK LTD.
® Tel: 01242 227223 Fax: 01242 223077

Steam Specialist Email: technical@tlv.co.uk Web: www.tlv.com

N eed hel p m ai ntai n i n g Steam systems are very reliable but, like all plant, they require regular

maintenance to ensure they consistently deliver maximum productivity with

and optimising your minimurm energy consumption.

From advice on choosing the right steam trap, to building a new plant, our

Steam SySte m? flexible steam system services will yield genuine business benefits.

Service contracts Steam system audits Steam trap surveys Steam quality testing

n? ‘:aéﬂ:' m

Boilerhouse assessment Installation and 24-hour response Non-intrusive metering hire
commissioning services

& 5 &

i

Steam & thermal Water treatment Valve refurbishment Health & safety requirements
energy assessment

spiray
T: +44 (0) 1242 521361 E: ukenquiries@spiraxsarco.com W: sxscom.uk/spiraxservices SaI‘CO




Get to grips with
skin disease

Exposure to industrial chemicals remains a hazard that
workers must remain vigilant about - especially for the
hands. John Lambeth, technical manager of single use glove
specialist Unigloves, looks at the dangers.
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EN Standards for gloves

EN 374-2: tests for defects in the glove such
as holes and seams, using a water leak and
an air inflation test.

EN 16523-1 (formerly EN374-3): tests for
permeation of chemicals through the glove
by totally immersing it in the chemical.
EN374-4: tests for loss of strength in the
glove when exposed to a chemical.

@0 0000000000000 000000000 00

ands exposed to chemicals on a regular basis are stripped
H of their natural protective oils. Eventually the skin will

lose its ability to repair itself, leading to skin diseases
such as dermatitis, urticaria and, in severe cases, skin cancer.

According to the Health and Safety Executive, an estimated
7,000 new cases of self-reported work-related skin problems are
recorded annually in the UK.

Workers in the maintenance and engineering sectors are in
one of the higher-risk environments for exposure, given the
substances commonly used, including oils, greases, de-greasing
fluids and metalworking fluids.

Even just having wet hands for long periods will strip the skin
of its natural protective oils, greatly increasing the risk of skin
disease if this continues unchecked.

Where any skin hazards exist in the workplace, the first step
should always be to seek to change working practices to eliminate
human contact wherever possible. But in reality this may not be
practical or possible. In this case, selecting the right gloves to
protect against the chemicals being encountered is essential.

Chronic condition

Most irritant contact dermatitis is chronic. Repeated exposure
to many different irritants
may result in an accumulation
of damage to the skin’s cells.
The damage is invisible until
the point is reached where

the skin finally breaks down
and dermatitis appears, with
symptoms including itchy,
burning, red, sore and cracked
skin. By then the damage is
done. Though the symptoms

e e 0000000000000 00 00
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can be treated, any further exposure to the irritants in question is
likely to trigger another flare-up.
Where it has been extablished that protective gloves are
required, key steps should include:
« Providing appropriate protective clothing or gloves
« Making sure gloves are made of suitable materials for the
chemicals encountered

Selecting gloves that are the right size and right protection
for the task being done

« Replacing gloves when necessary

« Supplying moisturising pre-work and after-work creams.

Employers should also make sure regular skin checks are
carried out to look for the early onset of skin disease.

Selecting the right gloves

When you select protective gloves, base your choice on the work,
the wearer and the environment they work in. You will need to
identify the substances handled, as well as all other hazards.
Consider the type and duration of contact the worker will have -
for example, are the gloves being splashed by or immersed in the
chemical? You also need to take into account the comfort of the
user and the task they are engaged in.

No glove material will protect against all substances, and no
gloves will protect against a specific substance forever, so it's vital
to know what workers are in contact with.

You will also need to consider whether there are any other
risks, such as mechanical hazards from machinery increasing the
likelihood of scuffing, snagging, grazes and cuts - and make sure
the glove selected can protect against these to the right level.

Glove materials such as Nitrile provide a good balance of
chemical protection with strength and high levels of comfort.
Glove manufacturers such as Unigloves provide information on
how well their gloves perform against different substances. For
protection you need to consider three key terms:

o Breakthrough time: This is the time a chemical will take to
permeate through the glove material to the inside (without
going through pinholes, pores or other visible openings).
This tells you how long you can use a glove for.

« Permeation rate: the amount that permeates through. The
higher the rate, the more of the chemical will move through
the glove.

« Some chemicals can destroy the glove material. It may
get harder or softer, or it may swell. This is known as
degradation.

Comfort and grip

Gloves should not hamper the task. If wet or oily objects are
handled, choose gloves with a roughened or textured surface for
good grip.

Gloves that are not completely comfortable are more likely to be
taken off during a shift. Get samples of the gloves you've identified
and see if workers find them comfortable. It is also important that
gloves fit properly, so make sure you provide the right size for each
worker.

Get support

If you are in any doubt, seek the support and advice of a glove
manufacturer such as Unigloves, who will help you select the right
glove through a glove audit and free samples.

© © 0006000000000 000000000000000000000 000

To find out more visit info.unigloves.co.uk/request-a-sample,
call Unigloves on 0800 049 6602 or email
enquiries@unigloves.co.uk or technical@unigloves.co.uk
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remote monitoring we can adjust the timing based on the hours
the unit has actually run.” So if a unit runs for more hours in
the winter than the summer, timing of services can be adjusted
accordingly.

He adds that another driver is the data that is produced. “We're
finding customers want data,” he says. “If a problem arises with
their process they can refer back and see what the humidifier
was doing at the time in question.” Pharmaceutical processes,
for example, may need to be able to validate that production took
place within a specified humidity range.

“I expected it to be about optimising service schedules, but the
data side is more valued than we expected,” says Mr Luddington.
An example application is a malt store - a grain silo in Elgin,

Moray. The company’s engineering manager is responsible for a
number of sites of which this is the only one in Scotland. A 100%
relative humidity fog is maintained at the base of the silo. If the
process goes out of specification a whole batch of grain worth
hundreds of thousands of pounds could be lost. In the past, if
any problem arose the engineer would have to go to Scotland to

rectify it. With remote monitoring the system “can give complete
visibility of what's going on,” says Mr Luddington.

C t 1 Monitoring has been made possible because the cost of
D n I D YD ur technology has dropped significantly, he says. A router is attached

to the unit’s controller which connects to the internet. Staff at

L L
Humidity Solutions’ 24-hour service desk can log on at any time
to interrogate the unit. If a fault arises an alert appears on screen

immediately. Customers
Companies operating processes where airborne moisture also have the option of ‘
content is critical are discovering the value of Humidity Solutions’ being no.tlﬁed by email .
automatically, and data is also
innovative remote monitoring service. By David Fowler. stored in the cloud.
Mr Luddington says that
emote monitoring for humidification and often there is only a “soft”
dehumidification equipment is being offered by Humidity =~ fault - the unit may have
Solutions as part of its planned maintenance contracts. automatically shut down
The independent humidification specialist has been offering because of the water supply
the option for just over a year, and says the service is proving being interrupted, for example.
valuable for remote sites and for production processes where He says: “Often we can reset
environmental conditions are critical. it remotely, and the machine
After sales director Rob Luddington says: “A key driver is that will then continue to operate
remote monitoring allows you to schedule services when the normally.” By the time the _M
equipment needs it. Whereas in the past we would service a unit customer receives an email — o
at, say, six monthly intervals under a maintenance plan, with alert and logs in, the problem An Airtec Hydrosens fitted with

monitoring
may already have been solved.

If a site visit is needed, it is usually possible to diagnose what is
wrong and make sure the engineer takes the right part, avoiding
having to make multiple visits.

Parameters including supply air temperature, relative humidity,
return air temperature and unit status can be viewed and logged.
The communication is made via Modbus protocol and a graphic
displays the data.

Other applications, says service engineer Eddie Capraro, include

a medical supplies firm making indicator strips for urine analysis,
where it is critical to production to maintain humidity between
10 and 15%. Monitoring was also installed for a printing firm,
where the humidity is controlled to optimise ink setting and to
prevent the paper curling through being too dry. Humidity has to
be kept within tolerance or the presses stop automatically. “With

remote monitoring we can pick up on anything that’s wrong and
warn the customer that production is in danger of going out of
—_— . - specification,” Mr Capraro says.

Remote . o © e 00 0000000000000 0000000000000 000 00
Monitorin Ancilytics Optirisation o . ) o )
g www.humiditysolutions.co.uk info@humiditysolutions.co.uk



IVE

F© CUS / FACILITIES MANAGEMENT AND FACTORY MAINTENANCE

IIoT and the
evolution of
automation
control systems

Dave Sutton, automation, HMI and connectivity manager at
Schneider Electric, explains how the industrial internet of
things is allowing companies to take the first steps towards
digitalisation with the minimum of disruption

ver recent decades traditional automation control systems
have increasingly provided smarter manufacturing methods,
improving industrial process efficiency and productivity,

while reducing downtime. Reactive maintenance has been replaced

in the main by active maintenance, driving down the time and

money spent diagnosing, fixing and testing.

As the whole production process becomes more efficient,

businesses are wondering where the next wave of improved

productivity will come from. Most are banking on data analytics and

the industrial internet of things as the next big breakthrough. But

the introduction of the technology brings significant considerations,

such as how to collect and interpret the data in a secure way.
Existing installed automation control systems are not necessarily

equipped, or flexible enough, to take up this challenge. New

generation IIoT Node-RED based technology is helping to bridge

the gap with low-risk solutions that provide a direct connection

between manufacturing data and the cloud, without the need to

modify existing automation control systems. This makes it easier

for businesses to introduce IIoT technology and see its benefits, in a

cybersecure environment.

The evolutionary journey to lloT
The IloT is a natural evolution of control systems.
The size, capabilities, and complexity of control systems have

increased rapidly in recent decades. The increasing volume of

@0 0000000000000 00

Node-RED

Node-RED is a tool for
integration between
automation and IT functions
that have traditionally been
fragmented by different
programming languages and
systems. It provides a web-
based integrated environment
to build and deploy operations.

Originally developed by
IBM in 2013, Node-RED has
evolved into a simple, open
source graphical programming
tool for designing the
communication data flow
from OT to IT.

Thousands of nodes are
available ready to use, to get
data from connected products,
manage communication, and
connect to IT systems.
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process and machine data in industrial settings
is astronomical. By 2020, there will be an
estimated 50 billion “things” connected to

the internet, and an increasing share of these
devices will be industrial assets.

IIoT connectivity provides a common
platform to develop new digital services,
improving the efficiency and reliability of all
sorts of machines and industrial processes, and
connecting plant, field and cloud applications.
It will be essential to exploit the power of big
data and translate it into business value.

The IloT consolidates data analytics from
arange of assets in different locations. It
aggregates the data and seamlessly provides
analytics at the cloud level, building digitalised
smart factories and improving responsiveness.

Traditional systems - barriers to lloT?
Existing control systems may not be flexible
enough to adapt to changing business

conditions. Traditional control systems operate with a limited scope

of data. Data collected and used from existing control systems is only
a small fraction of field data. Data is sometimes difficult to extract,
integrate, and comprehend. It's even harder to drive dynamic,
actionable intelligence back into operations to improve productivity.

This is where IIoT comes in - but making changes to introduce
IIoT connectivity at both the device or operational technology level
and cloud or information technology level can present obstacles.
Control system applications and programming languages may be
challenging. Making changes requires skilled personnel, and may
require authorisation, re-testing and re-validation. It can require
assets to go out of service while updates are made.

In recent years automation devices have increasingly been
connected to web servers, allowing access from browsers. IT
software technologies that manage open communication from the
plant level, such as OPC, .net and SQL, have become common. This
was the foundation of IloT.

New IIoT technology builds on IT/OT convergence, which involves
high levels of cooperation between IT and operational technology
groups in charge of monitoring physical devices such as valves
and pumps. Open source Node-RED software can simply wire the
“things” from the field to the cloud applications without the need to
modify existing automation control systems.

Extensive node libraries are openly available from the rapidly
growing Node-RED community. This represents a quick, low-risk
path to the IloT.

lloT Edge Box

Schneider Electric’s Magelis IIoT
Edge Box, with Node-RED pre-
installed, is a robust industrial

edge device, requiring no
maintenance, and designed to run in harsh environments. It stands
alongside (in parallel to) the existing automation control system,
minimising plant disruption.

It connects to and collects data from field devices, and provides
awide array of connectivity options, hard-wired I/O, and remote
access via Wi-Fi or 4G, plus options including blind box or local
operator screen, expansion accessories and operating system
options for Windows 10 and Linux. It is natively cybersecure. Node-
RED can be configured for one-way communications only, so device
data is accessible in read-only mode. IIoT Edge Box also incorporates
cybersecurity features such as end-to-end data encryption.

Conclusion

Businesses are demanding integration of IloT with the entire value
chain on factory floors. The Magelis IIoT Edge Box provides a first
step towards IIoT and IT/OT integration without the need to change
or stop the existing control system. With smarter data, operational
efficiency can be improved globally.

© © 0006000000000 00000000000000000000c00 00

www.schneider-electric.co.uk
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WIDE RANGE
OF STOCK
AVAILABLE FOR
NEXT DAY
DELIVERY
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o1282 878200
sales@fibet.co.uk
www.fibet.co.uk

Fibet Rubber Bonding (UK) Ltd
Unit 9 Dale Mill, Hallam Road, Nelson, Lancashire, BB9 8AN

Health & Safety Info
&
Product Data Sheets

@ 2 or 4 hole ring binders

@ Available in magnetic or self-adhesive fixings
® Colour coded PVC covers also available

@ 5 stand out colours to cover A4 horizontal files

BEAVERSWO °D® o‘ﬁro Communicate in Colovr"

IDENTIFICATION SOLUTIONS  eperience
R, +44 (0} 118 979 6096 sales@beaverswood.co.uk @ www.beaverswood.co.uk

NEW Controls
for Simply
Saving Energy

DANLERS Limited have recently launched
an extensive range of reliable, easy to install,
controls for Lighting and HVAC including:

NEW HIGH BAY CONTROLS An extensive
range of controls suitable across a wide
spectrum of high bay applications.

NEW EASYZAPP SWITCHING CONTROLS
Remotely programmable PIR Occupancy
switches by mobile phone / tablet from up to
100m away. Standard ceiling flush or surface
mount and high bay mounting options.

NEW EASYZAPP DIMMING CONTROLS
Remotely programmable controls suitable
for either DALLI, DSI or 1-10VDC dimmable
ballasts. Easy to install, easy to configure.
Standard ceiling flush or surface mount and
high bay mounting options.

NEW DAYLIGHT LINKED DIMMING PIR
SWITCHES With adjustable run-on for lower
light level when areas are not occupied.
Versions for DALI or 1-10VDC ballasts.
Standard ceiling flush or surface mount and
high bay mounting options.

CONTACT US FOR THE LATEST DETAILS.

DANLERS

DANLERS Limited, Vincients Road,
Chippenham, Wiltshire, SN14 6NQ U.K.
Tel: 01249 443377. E: sales@danlers.co.uk

www.danlers.co.uk

numidity
mMatters...

56 -

Steam Adiabatic Service &
Humidifiers Dehumidifiers Humidifiers Maintenance

...take control of your environment.

+ Equipment to suit all applications

+ Full technical back up

+ Adds value to projects

+ Planned maintenance contracts

+ Remote monitoring optimises service visits

HUMIDITY
SOLUTIONS

Independently better

01372 571200

www.humiditysolutions.co.uk




JSP equipment seminars support
health and safety professionals

—— g JSP holds educational
seminars at its
manufacturing
headquarters in
Oxfordshire dedicated
. toraising awareness
about the importance
of personal protective equipment. JSP is a leading
manufacturer of innovative 'above the neck' PPE,
specialising in head, eye, face and respiratory
protection. The next JSP Respiratory Seminar is on

26 February, and looks at how you can protect
yourself and your workforce from the dangers of
airborne hazards such as silica dust. On 27 February,
JSP will host the Head Protection Seminar, looking at
protection from hazards on site.

To book on one of these free of charge events simply
sign up on bit.ly//SPSafetyEvents

www jspsafety.com

Makita introduces
brushless LXT
rebar tying tool

Makita’s first ever introduction
of a cordless rebar tying tool is now
available, allowing fast, efficient and
precise application of rebar tie wire
. and eliminating manual action.

The new DTR180ZK Rebar Tying Tool is
powered by a brushless motor for extended runtime
and increased power, and is compatible with both
14.4V and 18V Makita lithium-lon batteries.

The tool automatically produces double loop ties for
a range of construction applications. It is compact
in size and weight and can be operated by a single
hand operation, in single or continuous action,
allowing the other hand to remain free to adjust the
position of the rebars.

www.makitauk.com

Collaboration
produces specialist
baggage handling
system for Malta
Airport

Hart Door Systems has
supplied eight fire shutters

to form a specialist baggage
handling system as part of
Malta International Airport’s
€12m terminal reconfiguration
project. The upgrade is designed to improve
efficiency in handling over 16,000 tonnes of

cargo and enhance the experience of its 6 million
passengers annually. John Loftus, Hart's international
estimator, said: “Having once again been chosen

as preferred supplier to integrate our door systems
to form this specialist baggage handling system, it
demonstrates our expertise and reliability in security
and fire control solutions, not to mention passenger
experience.” Hart is highly experienced in airports
having supplied safety, fire protection and security
solutions to over 40 airports worldwide.

www.hartdoors.com | t: 0191 214 0404
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G P Burners launches Facile
range of self-regulating burners

Swindon based B
combustion
equipment
manufacturer

G P Burners
has launched its
Facile range of fully
automatic burners. The
company claims that the new models are
the first self-regulating burners for industrial and
commercial combustion applications. They feature
smart technology for ease of operation, faster
commissioning, optimum performance, energy
efficiency and reduced emissions.

Facile burners independently and automatically set
up plant parameters such as temperature, pressure
and boiler power, and react to ambient variables.
The system recognises and adapts to all types of
boilers and processes for optimum performance.
These characteristics simplify installation and
dramatically reduce commissioning time. For

the rare occasions when operator intervention

is required, Facile units have a user-friendly LCD
controller.

During operation, Facile burners have a self-
regulating mass flow sensing capability,
automatically adjusting fuel and air flow. The
ignition point is burner determined and regulated
to ensure optimum ignition.

Facile's intelligent technology facilitates

remote operation and data monitoring via PC,
laptop, tablet and iPhone. Plant performance is
constantly monitored and real time alerts are
issued promptly, highlighting performance or
maintenance issues.

The Facile range includes six LO NOx models and
seven standard models, and the company plans

to add additional models, with higher power
capacities, during 2019.

T: 01793 709050 | info@gpburners.co.uk
www.gpburners.co.uk

Jasic launches two new PFC wide
voltage inverters to the MMA
inverter welding equipment
range

New from

global welding
manufacturer Jasic,
is the Jasic Pro-Arc
180 PFC Wide
Voltage and the Jasic
200 PFC Wide Voltage
MMA welding inverters.

Both models use PFC technology to provide
advantages such as energy saving and wide input
voltage range (95-265V).

Both technologically advanced IGBT inverters,
the models are extremely user friendly and offer
reliable and consistent arc performance.

Both welding inverters also offer LIFT TIG
functionality making them an ideal choice for
maintenance and light fabrication use. Each
product carries a 5-year warranty offering the user
total peace of mind.

www.wilkinsonstar.com/jasic-welding-inverters

Denso™ corrosion prevention for
Wessex Water pipe fitting

A Wessex Water pipe-fitting has recently been wrapped
with the Winn & Coales DensoTM P1 System. The
project in Warminster was to install a new pipeline to

a pumping house, replacing an old existing pipeline
which will now be discontinued.
The Denso P1 System was
selected as a result of its
products meeting the
requirements of the CESWI P1
Specification for Water Industry.
The corrosion prevention
system comprises Denso Paste,
Denso Profiling Mastic and
Denso Petrolatum Tape.

t: 0208 670 7511
mail@denso.net
www.denso.net

| Denso scholarship
| in honour of
| group chairman

Denso Australia recently

| announced its sponsorship
of an educational
scholarship called the
‘Denso Award’ for members
of the Australasian
Corrosion Association (ACA). The award is in honour
of Denso Australia’s co-founder David Winn OBE
and his continued affiliation with the ACA. The ACA
actively encourages its members to further their
understanding of corrosion mitigation by attending
training courses and conferences; contributions
from the Denso Award will help cover the costs.

The company is making AU$50,000 available over
the next five years, with AU$10,000 to be awarded
annually to reward academic excellence. Recipients
will be selected by an independent panel of judges.
t: 0208 670 7511 | mail@denso.net | www.denso.net

Balmoral Tanks
stores up the ideal
loading dock solution
for purpose-built

site from Thorworld
Industries

Leading tank design and manufacturing company,
Balmoral Tanks, has streamlined its loading
operation with bespoke loading dock equipment
from Thorworld Industries. Balmoral Tank's
operations director, Bryan Bentley explains:
“Significant growth has resulted in a move to

new premises. Prior to this, we'd spent £125,000
over a 12-month period on third party loading
services and were keen to reduce costs.” Having
previously worked with Thorworld, Bentley called
upon it again, this time via its sales agent, Darmax .
Darmax recommended a ramp and a modular dock
system that together would create a flat access
point for operatives to reach containers safely, with
dimensions suitable for accommodating Balmoral's
3m x 1.5m by 400mm delivery boxes. Bentley
concludes, “The new equipment performs perfectly.
Already our loading costs have been reduced by
70% and loading time has decreased by half.”
www.thorworld.co.uk
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Blowers, Compressors & Vacuum Solutions

Babcock L \/\Vatkinst

Wanson Your complete.
Modern Coil Type Steam boiler solution

Sales

Parts . v
Generators § Fire Tube Boilers
se rvice — Trailerised Steam Boilers
10_0Kg/h - 25000Kg/h — Containerised Steam Boilers
Rental High efficiency - up to 96% — Static Steam Boilers

Low overall emissions — Heating & Hot Water Boilers
‘WPVUVV_Ed safety — High Capacity Water

Simplicity of control Storage Boilers ~
Quiet, clean & cool in operation

Tel: 020 8953 7111
info@babcock-wanson.co.uk
www.babcock-wanson.co.uk

sales@aerzen.co.uk www.aerzen.co.uk
+44 (0)208 502 8100

7 AERZEN
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WaitkinsHIRE”
0800 999 6 365

hire@watkinshire.co.uk
www.watkinshire.co.uk

135 years of

Twin Industries International BEST FOR
Leading YOUR SHORT :
BOILER BROKERS & (L)ONG TERM Ranges WOI'ld beatl I‘Ig
BOILER HIRE ’ @
INDUSTRIAL BOILERS Y .
Steam ¢ Hot Water  Thermal Fluid | | - =¥ 8kg/hr Y 2000kg/hr 5 IUtIons

New ¢ Reconditioned ¢ Hire

JUST ONE PHONE CALL!

For FREE independent advice,
linking you with the most appropriate
suppliers to meet your needs

Tel: 0121 327 5362
Fax: 0121 328 293

Tel. 01252 845521
sales@twin-industries.co.uk
www.boilerbrokers.com

Rapid response

Energy efficient
BOILER HIRE British boilers

Bespoke solutions

INDUSTRIAL
L KING soier Full backup support
4 HIRE & SALES

The UK’s largest provider of industrial Steam

and Hot Water boiler plant. Fast, efficient

Nationwide service

o Steam boilers 227kg -15,800kg

o Hot water boilers 50kW - 7,100kW

© 0il, gas or dual fuel

e Containerised, trailerised & static units

o In-house delivery & engineers

Cochran are the internationally acknowledged experts in
the provision of packaged steam, hot water generation and
heat transfer systems, combustion and ancillary technology.

o Fully supported, modern fleet
e Competitive long or short-term hire

ﬁsm\,v

m - | @ow NHS

Every product is constructed
to meet stringent UK, European .
and international standards. ‘ ’
earsiv )2 APPROVED .
- SUPPLIER ac@danstoker.com

HIRE o SALES o EXPORT i ansoercon | 4a00)1461202111 COCHRAN

+44 (0)1992 451629 " wg:g:?v g?f:gluk danstoker e || www.cochran.co.uk  Energy Solutions Worldwide

Tel.: 07966 099124

www.kingshoilerhire.com
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* from Service Works

QFM Software for
Maintenance Management:

Improves efficiency of
assets & services

Optimises service delivery

Proven to deliver cost
savings

« Over 20 years of delivering maintenance software benefits
« Range of solutions to match your specific requirements

+ Proven by hundreds of customers across
awide range of industries

* Now even simpler to implement, to use, and to own
* Fully feature systems start from only £1,490
today to find out more -

Tel: 0191 296 3816 * Fax: 0191 296 3856
info@cayman.co.uk ¢ www.cayman.co.uk

pirana CMMS

Low Cost
Maintenance
& FM Software

Wdhammar
~9

Integrated
CMMS, OEE &

Call
Kirsty
on 01892
553142 to

advertise in

“ DEMOLITION/DECOMMISIONING

A
agility
The secret ingredient

that ensures the
bread always rises

We’ve helped a leading food
manufacturer to reduce
production disruption.

Whatever you manufacture,
Agility can help you manage
your assets and maintenance.

* Uniquely Configurable
* Completely web enabled
» Affordable hosted option

* Mobile, tablet and smart
phone solutions

¢ Integrates with
Corporate Systems

Call us today on
01924 200344
or find out more at
softsolsgroup.com

&&= SoftSols 4l
wwr Group Microsoft Partner

CONDITION MONITORING

PRUFTECHNIK - keeps your world rotating
Productive maintenance technology

PRUFTECHNIK stands for proven
maintenance technology.

We develop, manufacture

and sell instruments and offer
service in vibration analysis and
advanced condition monitoring,
shaft alignment and geometrical
measurements e.g. bore
alignment, flatness measurement
and roll alignment. We also offer
support and training for anything
related to all these applications
with our own organization
throughout UK and the world.

&PRUFTECHNIK

www.pruftechnik.com

PRUFTECHNIK Ltd.

City Wharf,

Davidson Road,

Lichfield, Staffordshire,

www.pruftechnik.com

info@pruftechnik.co.uk |-
Tel: +44 (0) 1543417763 |-
Fax: +44 (0) 1543418268 L

THOMPSONS

O F »

P RUDHOE

.

National Coverage for:
Dismantling © Demolition © Asbestos Removal
Certifications:
OHSAS 18001, ISO 14001, ISO 9001, ISO 50001
Achilles, ARCA, ESA, FORS, NFDC, Safecontractor
Contacts:

www.thompsonsofprudhoe.com

Tel: 01661 832422
E-Mail: info@thompsonsofprudhoe.com

Celebrating 70 years in Business

J

DOORS DOORS

From the home of
innovation and
British engineering:
* High-speed doors
* Security & Fire doors
and shutters
* Bespoke door products
* Service & maintenance

excellence

Door & Hardware.
Federation

o, o1

K@
POGR STOTENS | g 1
ELPBEH | Y
@ ¢ L
0191 214 0404
sales@hartdoors.com
www.hartdoors.com  mse

dP DOORS & SHUTTERS LTD

Industrial Door
repairs, and new
door installations ...
please ring
T 0114 288 9464

WCM Systems

u Simple to use, yet powerful

f i Pirana Mobile PRO
» Real-time Reporting via
Dashboards and Alerts

® Plan Maintenance Schedules
based on Asset Type

= Mobile Maintenance via
PDA, Smart Phone and
Tablets

On-premis
or Cloud

Reduce Costs
Support Compliance
Meet Sustainability Goals

® (loud hosting or local install
available

+44 (0) 117 920 9400 sales@shiresystems.com

info@idhammarsystems.com

023 8022 4111

) R&D / PATENTS DOORS

CORPORATE
STRATEGIES
LTD.

MCS Corporate Strategies Ltd
provide specialist funding
support to businesses,
with a core focus on
Research and Development
Cost Recovery.

www.mcs-corporate.com
01926 512477

DOOR
PROBLEMS?

VISIT
WWW.
STANAIR.

CO.UK

Fox: 01142 939193

mail: sales@dpdoorsandshutiers.co.uk
Web: www.dpdoorsandshutters.co.uk

Tell
advertisers

you saw
them in




DRUM HEATERS ELECTRICAL LUBRICATION MATERIALS HANDLING PIPEWORK

Fast, Efficient & Safe
Drum & IBC Heaters

1 440 7071 41

www.Imkthermosafe.co.uk

| oRums |
&5 SMITHS

of the Forest of Dean Ltd.
The Tank and Drum Experts

id E.

Small containers, bunds, spill trays.

e

B Visit www.smdd.co.uk
or call on 01594 833308

Buy now from stock.
We’ve a huge choice
of tank & drum fittings
for fast delivery.

Oil
Diagnostics

by EA Technology

= (0

For all of your

Oil Diagnostic

requirements
call

EA Technology

0151339 4181

= Oil-filled tranformer
testing & analysis

= Oil quality

Dissolved gas
analysis (DGA)

= Furfuraldehyde
analysis

= PCB analysis
= Dissipation Factor

= Interfacial Tension
(ITF)

Find out more

www.eatechnology.com

MEE JlaleE

maintenanceandengineeringjobs.com

For more details please contact
Fawad Minhas, Commercial Director
fawad@maintenanceandengineering.com
Tel: 01892 553149

LOCK OUT TAG OUT PRINTERS

Mechanical and technical labelling is not always
square and not always one or two colours.

The SMS-R1 is a desk top system that can print
in multiple colours and cut any shape in minutes

and in any number of quantities.

The SMS-R1 gives the process professional the
ability to create; prototype labels, part of prod-
uct labels, pipe identification, cable identifica-

tion, tagging, equipment labels, certification
marking and generic safety labels - all from one
device.

MQRRIS

LUBRICANTS

A range of
high-quality
industrial
lubricants
designed
to perform...

NN &,

UK Design & Manufacture
High quality drum handling solution

Drum Trolley

Manual
Electric Hydraulic
~Preumatic-Hydraulic

Compatibility with
different Drum Types

'

Hydraulic Oils

Industrial
Gear Oils

Metalworking
Fluids

Compressor Oils
Greases
Aerosols

Daily Nationwide

UK Delivery

Plast®k

The Plastok group Specialists in
filtration equipment, media, metal,
nylon meshes and technical fabrics.

WuE

Plastok (Meshes and Filtration) Ltd.
75-77 Market street,

Birkenhead, Merseyside,

CH41 6AN

T: +44 (0) 151 647 4579

F: +44 (0) 151 647 3641

e.mail: filters@plastok.co.uk

Whb: www.plastok.co.uk

For our latest
industrial

product range

brochure,
please call
01743232 200

AN Ve
Z 1[N

morrislubricants.co.uk
info@morris-lubricants.co.uk

IVE

SAFETY KNIVES

JACOB

NUMBER ONE FOR
PIPEWORK SYSTEMS

FAST ASSEMBLY.
TIGHT CONNECTIONS.

GALVANISED,
STAINLESS STEEL OR
POWDER COATED

...more than just pumps

www.dualpumps.co.uk
01664 567226

The ERGE:’)f Range
Safety Knives

Where “Safety” means
comfort, dexterity
~and protection

sales@safetyknives.co.uk

01305 251971

www.safetyknives.co.uk



STEAM S

S ¥ o

Have you thought
about outsourcing
your steam system
maintenance?

» Service contracts

» Steam system audits
» Steam trap surveys
» Steam quality testing

» Boiler inspection
preparation

» Burner servicing
» Valve refurbishment

Plus much more...

+44 (0) 1242 521361

sPIra)(SaI'CO

YSTEMS TRAINING
e R2™

— Estig8o0 ——

PROVIDING
PRACTICAL
ENGINEERING
SKILLS

TRAINING
FOR INDUSTRY

Technical
Training
Solutions

t: 01634 731 470

e: tech.training@zen.co.uk
technicaltrainingsolutions.co.uk

THERMAL FLUID SYSTEMS TRAINING

Babcock
Wanson

Thermal Fluid
Heating

Technology now
for the future

= Up to 50% energy
savings

= Compactsize

= Easy § safe to use

= Works up to 350°c

" Low exhaust emissions
= High efficiency

= Requires no specialist
knowledge

= Corrosion free operation

= No chemical treatment

Tel: 020 8953 7111

info@babcock-wanson.co.uk
www.babcock-wanson.co.uk

Infrared Training Limited

Professional Thermography Training

BINDT Approved Training Organisation
ASNT-SNT TC 1A Certifications
PCN Certifications
UK & International Training Locations
In House Training Courses

Courses Available
Level 1 Infrared Thermography
Level 2 Infrared Thermography

Air Tightness Testing

1 Day Introductions

1 & 2 Day Camera Operator

0151 486 5120
info@irttraining.com

Visit www.irttraining.com for dates and
information

B v wib

Infrared Training Ltd, Training & Conference Centre,
South Road, Liverpool, L24 9PZ

TRAINING

NOISE VIBRATION
ACOUSTICS

Diploma in Acoustics and
Noise Control

Short courses in:

* Workplace noise assessment

* Environmental noise

* Hand-arm vibration

At IOA accredited centres throughout
the UK and Ireland.

Email: education@ioa.org.uk
www.ioa.org.uk/education-and-training

(@' Institute of
01727 848195 = Acoustics

INDEX OF ADVERTISERS

Aerzen - Rental Division

Air Control Industries

Ari Armituren

Audit Bureau of Circulation
Babcock Wanson
Beaverswood Identification Solutions
Bifold Fluidpower

BOGE Compressors

Borger

Byworth Boiler Hire

Chicago Pneumatic

Contact Attachments
Danlers

Darcy

Davall

Dixon

DSC Limited

Dual Pumps

ESAB

Fibet

Flir

Fulton Boilers

Gotec Trading

GP Burners

Hart Door Systems
Humidity Solutions

Industry 4.0 Summit & Expo
JSP Group

KSB

Labfacility

Lamtec

LED Ecolights

Maintenance & Engineering Round Tables
MaintenanceAndEngineeringjobs.com
Makita

Metrel

Pulsar Process Measurement
Riello Burners

Rotronic

Schaeffler

Shell Lubricants

Shire Systems

Spirax Sarco

Thorworld

TLV Euro Engineering UK Ltd
Webtec

Wilkinson Star

Winn & Coles (Denso)
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www.MaintenanceAndEngineeringJobs.com

The new home for johs in the
maintenance and engineering sectors

Powered by
Maintenance & Engineering magazine
and a database of approx 11,000
industry professionals

Recruiters - for further details contact Fawad Minhas
T: 01892 553 149
E: fawad[@maintenanceandengineering.com




Highlight your

gearbox filtratior

Too often do gearboxes fall victim to wear and failures caused by gross
contamination. Not anymore. Hy-Pro is revolutionizing gearbox filtration to deliver
world class cleanliness everywhere from small solutions for critical gearboxes to
systems optimized for high viscosity dragline mining in the Canadian tundra.

We're making premature oil changes a thing of the past. Every Hy-Pro
Filtration system comes standard with best practice sample ports so you know your
oil is clean and extend its useful life. And with multi-function systems for water
removal and temperature control to keep your gearboxes running at peak efficiency,
contamination doesn’t stand a chance.

To find out more, visit:
hyprofiltration.com/gearbox

Elements

High Viscosity Filter Skids Compact Mounted Systems Critical Filter Upgrades




