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Cathodic Protection Co Ltd chose to supply 

Winn & Coales (Denso) Ltd’s Densoseal 16A 

for use in the cathodic protection system 

that protects external well casings  from 

corrosion. This is particularly aggressive 

in the tidal conditions and high rainfall of 

Bangladesh.  An important property in this 

application is that Densoseal 16A does not 

contribute to cathodic disbondment of any 

adjacent protective coatings.

Densoseal 16A is a  non-setting, self-supporting mastic which may be applied to 

wet surfaces and will seal ducts and conduits against ingress of water and gas. 

It complies with British Telecom Specification  M212C. It is suitable for sealing 

cable ducts – as in the above project, conduits and service entry pipes or sleeves, 

particularly below ground level, and to prevent entry of water or gas into buildings. It 

is suitable for CHP and biogas projects.

Densoseal Chosen for Bangladesh 
Cathodic Protection System

One of the latest major projects supplied by Cathodic Protection 
Co Ltd of Grantham, Lincs,  is for the Jalalabad Wellhead Drilling 
Project on behalf of Chevron Bangladesh.

Winn & Coales (Denso) Ltd, Chapel Road, London SE27 OTR

Tel: 020 8670 7511.  Fax: 020 8761 2456

e-mail: mail@denso.net    www.denso.net

Debus brings a strong manufacturing leadership record 

to the post, including several senior positions within the 

Recaro Group, part of Johnson Controls. He started his 

career with Daimler in the field of corporate strategy/new 

technologies and subsequently became a management 

consultant at Malik Management in St. Gallen, 

Switzerland.

In 2005, he joined Keiper Recaro Group in Germany and built up their corporate 

development department before his promotion to president of Recaro Asia 

Pacific in Japan in 2007. After turning around the company and substantially 

growing and restructuring the business, Debus returned to Germany in 2011 

to assume global responsibility for Recaro Car Seating. The business grew by 

more than 50 percent worldwide and achieved premium profitability during his 

tenure there.

Christian Debus Named Global EVP of Camfil APC

Heywood, UK, September 1, 2015: Camfil Air Pollution Control (APC), 

the leading global manufacturer of dust, mist and fume collection 

equipment, reports that Christian Debus has been appointed as the new 

executive vice president in charge of worldwide operations. He will be 

located at the Camfil APC office in Tuttlingen, Germany. 

Camfil APC is part of Camfil, the world leader in air filters and clean air 

solutions.  For further information, contact Camfil APC at +44 (0) 1706 

363 820 (UK and Europe), email Europe.apc@camfil.com, or go to www.

camfilapc.com/europe (Europe, Intl.), www.camfilapc.com (U.S and Canada).

The Group has grown to become one of the leading fluid 

power companies in the UK with offices nationwide with 

products and systems in use worldwide.

From its humble beginnings in 1965 on a farm in 

Cheltenham repairing tractor hydraulics, the company is 

now a multi-million pound success story employing over 

70 people with a customer base that spans all areas of 

the engineering world - from control valves in Chiswick 

to ship lifting power packs in China!

With its roots steeped in engineering history, Hydraulic 

Equipment Supermarkets was originally founded by 

the highly respected Ted Dowty and has been serving 

generations of engineers in the fluid power industry 

ever since.  While the Dowty brand is still evident 

within the product portfolio today, Hydraulic Equipment 

Supermarkets and its younger sister divisions, Branch 

Hydraulic Systems (est. 1976), HES Tractec (est. 2005) 

and HES Lubemec (est. 2008) have all established 

themselves as market leaders among engineering 

professionals. The Group’s fifth division HES Automatec 

is the newly formed Automated and Control department, 

another example of the forward thinking of the Group.  

The company’s rich heritage remains at the heart of the 

business and sets a precedent for current operations, 

central to the values and principles of today’s 

organisation.

Since 1966, the Group has been based in Gloucester, in 

addition to operating sales/service and trade counters 

in Birmingham, Leeds and Durham, providing the Group 

with nationwide coverage. 

Throughout its fifty-year trading, the company has 

built its business on securing top tier, and in some 

cases exclusive relationships, with a number of global 

manufacturers, including Danfoss, Parker, Duplomatic, 

Hy-Pro, Webtec, Hallite Seals, Carraro, ZF, Bosch 

Rexroth, MP Filtri, Comer Industries, SKF and Lincoln. 

Group HES has always been committed to providing 

products from the top manufacturers with excellent 

customer service. They continue to invest in systems, 

infrastructure and their people. With a large proportion 

of staff with over 15 years of service, the level of service 

and knowledge received is unrivalled. 

Group HES has built a reputation of being innovators 

in the industry and need a website to reflect this, so to 

align with the 50 year celebrations, the company has 

launched a new site, with a brand new look and feel in a 

new easy to use, attractive and customer-friendly layout. 

Alongside this they have become more vocal on social 

media accounts Twitter, Facebook and LinkedIn. 

Group HES would like to take this opportunity to thank 

their customers for their continued commitment as 

without their loyalty and support would not have made it 

to 50 years. Here’s to the next 50 years!

Group HES Celebrates 50 Years Of Trading
2015 marks an impressive fifty years in hydraulic engineering for Group HES.

www.grouphes.com 

01452 730774

admin@grouphes.com
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Now in its third year, the show is expected to 

continue its double-digit growth in visitor numbers, 

aided by the addition of a new feature for 2015, 

RoadRailAir, highlighting the region’s expertise in 

the automotive, public transport and aerospace 

manufacturing sectors

As with last year, the exhibitor list has no shortage 

of well-known companies, including several of the 

world’s leading machinery and industrial equipment 

vendors, alongside an incredible collection of 

component suppliers and sub-contract service 

providers. Focusing both hardware vendors and 

service providers in an individual venue makes it 

easy to tackle a lot of issues very effectively and 

solve a number of production and maintenance 

challenges in a single day. 

Northern Manufacturing is a great place to locate 

consumables of all types, from Heico Fasteners and 

Tappex Thread Inserts to Lee Spring, TR Fastenings 

and a enormous collection of maintenance and 

production aids from companies such as Henkel 

Loctite, Viking Industrial Products, Ambersil and 

many others. You’ll also find a broad range of 

industrial fixtures and fittings, among them materials 

handling, storage and industrial furniture. 

The free seminar programme is another compelling 

reason to pay a visit to EventCity. During a popular 

two-day programme, presenters from several well 

known organisations address a range of technical 

and operational subject areas in a series of hour-

long sessions running over both days of the show. 

Highlights of this year’s programme include Ailsa 

Kaye’s look at best practice in manufacturing, 

demonstrating how the techniques applied by the 

world’s leading manufacturers can be applied in 

any kind of enterprise to increase competitive edge. 

Tim Scurlock of Automotive Lean Consulting will 

take a pragmatic insight at how Lean methods can 

be exercised to boost production efficiency. Full 

details of the programme can be found at www.

industrynorth.co.uk

Admittance to Northern Manufacturing and 

Electronics 2015 is completely free to business 

visitors. Just off J9 and 10 of the M60 near 

Manchester, EventCity provides 3000 free onsite car 

parking spaces and easy access by public transport. 

Northern Manufacturing & Electronics 
Maintains Its Lead

Northern Manufacturing & Electronics, the North’s 

leading industrial engineering exhibition, returns 

to EventCity, Manchester from September 30th to 

October 1st 2015.

To book your tickets to  the North’s 

manufacturing event of the year, simply 

visit www.industrynorth.co.uk. Visitors can 

follow all the latest news from the show 

on Twitter by following @industry_co_uk 

#northmanf or the show blog at 

http://blog.industrynorth.co.uk
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Following the implementation of the Urban Waste 

Water Treatment Directive and the subsequent 

ban on the disposal of sludge to the North Sea, 

Northumbrian Water (NW) embarked on the 

construction of what was at the time, the UK’s 

largest thermal sludge drying facility.  The project 

was part of NW TEES strategy to provide centralised 

treatment for municipal sewage and industrial 

effluents for the Middlesbrough and Teeside area on 

a single site at Bran Sands, along with dewatering 

with lime stabilisation at the Howdon site.

This was a significant project for System Mix, 

involving the supply and installation of 6 Vaughan 

HE12 chopper pumps operating on a duty-standby 

basis mixing 3 x 6000 cubic metre digesters.  The 

mixers have been operating for 6 years, and as 

part of Northumbrian Waters recent programme 

of inspections and modifications to associated 

pipework, one of the digesters has been emptied 

and cleaned.  The emptying and cleaning process 

took less than a month and ultimately confirmed 

a residue remaining of less than 5% of the total 

digester volume. In terms of the mixing performance 

this is an excellent example of how the digesters 

have maintained their working volume to the 

guaranteed 95% which was required at the tender 

stage.  As a consequence, Northumbrian Water 

has benefitted from maximised gas production 

throughout the 6 years of the digesters operation. 

Furthermore, during this period of operation, the 

pumps have required only routine maintenance.

The circumstances at NW’s Bran Sands operations 

are a good example of the importance of mixing to 

the overall operational performance of AD systems 

and are in marked contrast to other ‘retrofit’ projects 

where System Mix has noted a less impressive 

performance of alternative mixing systems.

For example, digesters operating for only 2 or 3 

years and containing 75% of debris by volume, 

resulting in significant costs for operators because of 

the need to clean and dispose of residues.

As the sole UK suppliers of the bespoke design 

ROTAMIX (Digester Mixing) and STM (Small Tank 

Mixing) tank mixing systems using the integral 

VAUGHAN chopper pump, System Mix are 

making an important contribution to the success 

of AD plants.  Operators are benefitting from 

their technology and experience resulting in their 

involvement in many ‘retrofit’ projects where existing 

mixing systems (or lack of them) were contributing to 

operational and biological issues.

For example, problems such as solids settlement 

are commonplace reducing active digester volume 

and can result in a significant reduction in output, 

leading to failure of compliance requirements.  Also 

compressors in ‘traditional’ gas mixing systems 

and submersible in-tank propeller systems are often 

associated with labour intensive maintenance issues, 

resulting in process downtime and associated costs.

Andy Parr, Director at System Mix comments: 

“Today AD operators need to maximise the 

sustainable credentials of their plant and equipment 

even further and we are confident that the benefits 

of our mixing systems are becoming even more 

relevant and important, as illustrated by the results of 

our involvement at NW’s Bran Sands site”.` 

Proof Of The Mixing Is In The Maximised Gas Production
Mixing specialist SYSTEM MIX LTD has made an important contribution to the 
operational success and environmental sustainability of Northumbrian Water’s 
advanced anaerobic digestion operations at their Bran Sands, Middlesbrough and 
Howdon, Newcastle sites in the North East.

For further information on how SYSTEM 

MIX can help eliminate the operational and 

biological issues occurring in AD operations 

and to appreciate that excellence is not a 

single act, but a habit, contact:  Andy Parr, 

System Mix Ltd, Sawtry, Huntingdon, UK.

Tel: +44 (0) 1487 830123       

andy@pumpmix.co.uk           

www.pumpmix.co.uk
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The Challenge

The majority of accident repair centres in the country 

use a visual system to co-ordinate, allocate and 

manage the work through the various processes.  In 

the workshop environment communication is key in 

ensuring the flow of work though the shop.

Knights wanted to utilise the most efficient systems 

to ensure that they managed each job in a clear 

and precise way, so that technician, workshop 

controller and Bodyshop Manager could have 

access to the weekly workload and current status.  

This can be complicated if  communication between 

departments is reliant upon word-of-mouth updates, 

manually checking paperwork, or having to log on 

to dealer management systems to check the status 

of a repair.

The Solution

After reviewing the various systems available on 

the market, Knights selected T Cards Online on 

the basis that it provided the features they needed. 

It was installed in August 2014 and has proved 

to be successful with Knights acknowledging 

that the system is saving them time and money.  

Developed and fine-tuned over a period of 4 years 

and launched in early 2013, the innovative T Cards 

Online workflow monitoring system replicates the 

manual card and board T-Card system It enables 

users to manage workflow in real time using the 

drag-and-drop technique, moving job cards around 

the board to reflect current status.

It features password-protected login and enables 

multiple remote access from anywhere in the world. 

All historical data is maintained so that it can be 

copied and reused at a later date.

A clear benefit of the new T Cards Online system 

is its simplicity.  Once the virtual board has been 

configured to meet individual requirements new 

cards are opened from the main menu bar.  There 

are standard templates for Vehicle Workshops, Parts 

Ordering and Vehicle Stock Control.  T Cards can 

also be tailored enabling Alarms, Signals and email 

notification to be added and there is also a facility 

to attach external documents.  Since a number 

of cards will appear on the same chart, they can 

be colour-coded for easier identification and as 

work progresses the cards are simply dragged and 

dropped into a new column.

The Benefits

Christian Cerrone at Knights of Stafford comments, 

“We looked at various systems but decided on T 

Cards Online. As a work flow management tool the 

system is excellent, it has enabled us to upgrade 

from the manual system to one which is easily 

accessible via PC’s in our different departments”.

Knights Group’s experience in using the new online 

system is another example of T Cards Online 

expertise in helping a wide range of automotive 

companies to explore the benefits of a simple, yet 

highly effective online management tool. The result is 

streamlined more efficient management processes, 

which ultimately leads to improved productivity, 

saving time and money.

BMW BODYSHOP BENEFITS FROM NEW 
T CARDS ONLINE SYSTEM

As a BMW main dealership, Knights Group based in Staffordshire, 

has to maintain the highest levels of quality and customer service 

which it has developed over many years.  Optimising the after-sales 

and accident repair centre is crucial to their business with the latter 

involving a range of requirements that vehicles are repaired to the 

highest standards expected from BMW.

More information from: T Cards Online, 

Addington, West Malling, Kent, MER19 

5BP, UK.

Tel: +44 (0) 1732 871417

email: philip@tcardsdirect.com

www.tcardsonline.com
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It is, therefore, in manufacturers’ interests to employ 

technologies that can reduce these costs, as well 

as comply with UK government energy saving 

initiatives. However, it is not always that easy, 

making it necessary for management to identify 

application areas where costs can be reduced.

 

One major government initiative on energy is ESOS 

(Energy Savings Opportunity Scheme), this being 

a mandatory energy assessment scheme for larger 

companies with turnovers in excess of Euros 50 

million and a balance sheet total of Euros 40 million/

or employ over 250 people. ESOS was established 

by the government to implement Article 8 (4-6) of the 

EU Energy Efficiency Directive (2012/27/EU), with 

the ESOS Regulations of 2014 giving effect to the 

scheme. Administered by the Environment Agency, 

organisations that qualify for ESOS must carry out 

ESOS assessments every four years, with the first 

assessments having to be carried out and notified to 

the Environment Agency by the 5th December 2015.

 

With plant hygiene being a priority for food and 

drinks manufacturers, expenditure on cleaning 

systems and water is always going to be a major 

concern. However, it is one area where savings can 

be made and will make a positive contribution to 

an energy assessment report. Many food and drink 

processing plants operate multiple sanitation wash-

down systems that are sized to run at full demand 

at all times, with the water being re-circulated until 

it is required and the demand is increased. This is 

very uneconomic both in terms of energy consumed 

and water used. However, an energy efficient wash-

down system has been developed by Cat Pumps 

that is suitable for food and drink production plants 

of all sizes.

 

New solution

Cat Pumps’ Wash-Saver pump package has been 

developed for centralised hygiene and sanitation 

cleaning systems and only uses water when it is 

required. The Wash-Saver is a fixed, multiple gun 

pressure wash down system utilising Cat Pumps’ 

high pressure plunger pumps in combination with 

a sophisticated variable speed controlled motor 

arrangement and control panel. As the pump 

remains fully primed and pressurised even when 

in idle mode, water is delivered at the required 

pressure and flow as soon as any wash-down 

gun is activated. This removes the need for the 

water to be continuously re-circulated, resulting in 

significantly lower energy costs and water usage. 

The energy savings achieved can be used as part of 

the ESOS assessment carried out by companies to 

demonstrate ESOS compliance.

 

How it works

Water consumption demand is managed by the 

Wash-Saver control panel, designed specifically to 

match demand with supply. The Wash-Saver uses 

a feedback signal from a sensor to a variable speed 

drive (VSD) to control the pump speed. The pump, 

drive motor, accessories and VSD panel come fully 

assembled, tested and pre-configured to match 

customers’ individual requirements. Furthermore, the 

system can be provided with an optional pre-piped 

water header tank, with installation into an existing 

centralised high-pressure pipe system being a 

simple procedure. The control panel can be readily 

incorporated into a factory automation system or 

linked into a local area network.

 

As each additional gun is opened, the pump speed 

ramps up rapidly in response to the increased 

demand, and then gently slows down when no 

longer required. As a result, each operator will not 

notice any drop-off in cleaning performance when 

co-workers activate adjacent guns. When left in idle 

mode for longer periods of time, the control stops 

the pump completely, yet the system still responds 

instantly when any wash-down gun is activated. 

Built-in protection against dry-running should there 

be any disruption to the water supply, as well 

as automatic detection of both minor and major 

pipework leaks, come as standard.

Typical Industry Energy Saving

Illustrating how energy savings can be made, Cat 

Pumps has evidence that shows the value of energy 

savings that have been achieved when running 

its Wash-Saver system under the same operating 

conditions and for the same length of time as pitot 

tube pump wash-down pumps in a food processing 

plant. Running 50 wash-down guns at pressures of 

50 bar and 16l/min at an energy cost of 0.114p, the 

energy costs for the Wash-Saver were £13,497.43 

and £31,693.82 for the standard pitot tube pump 

system, realising a saving of £18,000.

 

 

Summary

Most large food processing and production sites 

have a centralised hygiene or sanitation cleaning 

system, many of which feature one or more high 

pressure pumps feeding a distributed array of 

wash-down guns and lances. Using high pressure 

water demonstrates several advantages over 

chemical-based cleaning, not least of which are 

the effective removal of deposits and simpler 

wastewater disposal.  The additional advantages of 

using a wash-down system using a high pressure 

triplex plunger pump is that the pump does not 

suffer the problems of lime-scale build up, which is 

common on pitot type rotary pumps, and they can 

be serviced in-situ thereby reducing maintenance 

time and costs.

Reducing Energy And Water Costs In Hygienic Cleaning
The food and drink manufacturing industries are large users 

of power and water and their associated costs impact on 

production and finished product costs.

For further product information, contact: 

Cat Pumps (UK) Limited  

Tel:   01252 622031  

E: sales@catpumps.co.uk 

www.catpumps.co.uk
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These problems are linked to decreased efficiency 

and poor performance, leading to increasing 

operational costs. 

Minimising performance deterioration is therefore an 

important factor for pump manufacturers and end 

users.  Indeed, hydraulic losses account for most of 

the efficiency decrease (9% for a mixed flow pump 

to 20% for radial flow). Coating technology can help 

in decreasing these losses, increasing the pump’s 

performance and reducing operational costs.

Hydrophobic coatings for pump efficiency 

improvement 

In pumping equipment, it is possible to reduce 

power consumption and improve the hydraulic 

properties by changing the pump surface finish. 

In fact, the loss of efficiency is caused by frictional 

forces created between the fluid and the walls, the 

acceleration and the slowing down of the fluid, and 

the change in the fluid flow direction. The smoother 

the pump walls, the more fluid turbulence will be 

reduced, thus reducing the energy required for 

the pump to move the fluid through the hydraulic 

passage. 

In order to get the best performance possible, pump 

manufacturers seek to create the smoothest surface 

possible to reduce the turbulence of the fluid. This 

can be obtained by the polishing of the selected 

metal, such as stainless steel; however, this method 

is extremely time consuming and expensive. 

A smooth surface finish can also be obtained by 

applying an erosion-corrosion resistant efficiency 

coating on the pump’s volute and impeller. These 

polymeric coatings are specifically designed to 

improve efficiency on fluid handling systems and 

protect metals against the effects of erosion-

corrosion. Their unique combination of properties 

such as self-leveling application, hydrophobicity 

and hydraulic smoothness makes these coatings 

ideal candidates for lining the hydraulic passages 

of pumps. These coatings possess a low electronic 

affinity towards water molecules and result in a 

smooth glossy finish once applied onto a metallic 

surface. This allows the water or other aqueous 

solutions to easily slide on the surface of the coating.

As a result of the smoother surface and reduction 

in flow resistance and friction, the hydraulic 

performance of the pump can be increased. 

Testing of the Belzona 1341 coated pump gave a 

maximum of 6% increase in the peak efficiency and 

a reduction in power consumption of 5.1 kWh at 

duty point. Assuming a 5,000 hours operating cycle/

annum, the power savings over this period would 

amount to 25,500 kWh.

Similar results have been measured by many pump 

manufacturers around the world, and feedback on 

industrial equipment protected with this coating 

show that it is possible to achieve a return in excess 

of new pump. 

Pump efficiency enhancement with 4 

months return of investment 

In 2013, a water elevation plant in Portugal was 

looking for a solution to improve its hydraulic 

efficiency. This plant was chosen because of its 

high energy consumption and costs, with an annual 

consumption of 1.7 GWh/year and a volume of 

water propelled of 1.2 Mm3/year recorded in 2012.

The client was looking for a reliable and long-

term solution to restore the damaged pump while 

reducing internal friction in the impeller and volute 

to enhance hydraulic efficiency. An internal pump 

coating was chosen to maximize water flow and 

reduce energy consumption while reducing internal 

wear and minimize future maintenance actions.

The pump was disassembled and all internal 

surfaces were grit blasted to remove the previous 

coating, creating a substrate cleanliness of at least 

SA2,5 and a surface profile of at least 75μ. The 

surface was then cleaned and examined to ensure 

that it was free of dust and other particles.

Polymer Solutions To Improve The Efficiency 
Of Water Systems

Fluid handling equipment may suffer from multiple problems 

including physical and mechanical damage as well as general or 

localized erosion and corrosion.

After grit blasting, the application areas were 

masked for the application of Belzona 1111 

(Super Metal), an epoxy paste grade composite 

for metal repair. Simply applied using an applicator 

provided with the product, this material was used 

to reconstruct the areas damaged by corrosion, 

rebuilding the original surface profile. This solvent 

free composite provides excellent corrosion 

resistance and ensures the substrate is protected 

when it comes in contact with an abrasive material.

Within the two-hour over coating window, the first 

coat of Belzona 1341 (Supermetalglide) was applied 

by brush, followed by a second coat to obtain a 

total dry film thickness of 500μ. This coating was 

specified because it provides protection against 

erosion and long-term corrosion of equipment, whilst 

improving the efficiency of the pump.

Above: Pump impeller before application     

Below: Pump impeller repaired and coated

Belzona Polymerics Limited

belzona@belzona.co.uk

www.belzona.com
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A good example of this is their range of valves 

available in a bellows seal design, such as their Type 

808 bellows sealed globe valve.  This is an ideal 

choice for critical, zero-fugitive emission, high-purity 

or high-vacuum applications where the potential for 

hazardous emissions has to be eliminated.

 

The bellows forms a flexible static seal that is leak-

free, as long as the integrity of the bellows remains 

intact. However, should the valve fail, a set of back-

up packing allows the valve to continue to operate 

safely until repairs can be made.

The valve is available in sizes ¼”, ½”, ¾” and 1” and 

standard features include interchangeable trim sets, 

bellows packing, PTFE CV ring back-up packing 

and PTFE bellows gasket.  The trim characteristics 

available are; linear, equal percentage, quick-open, 

or double taper.  A range of accessories to enable 

the valve to suit specific application requirements 

includes positioners, filter regulators, gauges, I/P 

limit switches and solenoid valves.

 

Badger Type 808 Bellows Valves can be widely used 

in industrial applications including  research and 

process plants on liquids, gases or steam.

Bellows Seal Valve Ideal For Challenging Applications
Liquids handling specialists PUMP ENGINEERING offer the 

extensive range of Badger Meter control valves which enable 

the precise control of liquids and gases in the most challenging 

applications and demanding environments.

Further details and product literature is 

available on the ALL-NEW dedicated 

website:

www.badgermeteruk.com

email: badger@pumpeng.co.uk

Diageo Scotland Ltd, have a number of distilleries in the 

‘Whisky Trail’ area located in Speyside, Perthshire and 

have invested around £1bn in increasing production 

capability and enhancing their bio-energy facilities.

Mixing is an essential part of the AD process and 

SYSTEM MIX LTD who market the  Rotamix Dual Zone 

Mixing System, have made an important contribution 

in supplying mixing equipment to both the Dailuaine 

and Glendullan distilleries.  The mixing system installed 

at the Dailuaine Bioplant consists of a single Vaughan 

HE10R12-381 horizontal end suction chopper pump 

driven by a 37 kW rated motor and 4 internally floor 

mounted double nozzle assemblies to mix a 24.5m 

diameter digester tank.  The success of this initial 

AD project was an important factor in the decision 

to upgrade the Bioplant at the Glendullan distillery, 

where another single pump mixing system is operating 

successfully.

Production residues such as spent grains and pot ale 

form the bulk of the materials which are fed into the 

bioplants which ultimately produce outputs of bio-gas 

of up to 500 kWe CHP and are used to power the 

distilleries.

As the sole UK suppliers of the bespoke design 

ROTAMIX (Digester Mixing) and STM (Small Tank Mixing) 

tank mixing systems using the integral VAUGHAN 

chopper pump, System Mix are making an important 

contribution to the success of AD plants in the ‘food’ 

waste sector.  Operators are benefitting from their 

technology and experience resulting in their involvement 

in many ‘retrofit’ projects where existing mixing systems 

(or lack of them) were contributing to operational and 

biological issues.

For example, problems such as solids settlement are 

commonplace reducing active digester volume and 

can result in a significant reduction in output, leading to 

failure of compliance requirements. Also compressors 

in ‘traditional’ gas mixing systems and submersible 

in-tank propeller systems are often associated with 

labour intensive maintenance issues, resulting in process 

downtime and associated costs.

Andy Parr, Director at System Mix comments: “Today 

AD operators need to maximise the sustainable 

credentials of their plant and equipment even further and 

we are confident that the benefits of our mixing systems 

are becoming even more relevant and important”.

NOT SHAKEN, NOT STIRRED… BUT MIXED.
Maximising the benefits of renewable energy continues to be the focus for an increasingly 

diverse range of companies who are continuing to invest in the anaerobic digestion (AD) 

process and a new bio-energy plant at the Glendullan distillery is a good example.

For further information on how SYSTEM MIX 
can help eliminate the operational and biological 
issues occurring in AD operations and to 
appreciate that excellence is not a single act, 
but a habit, contact:  Andy Parr, System Mix Ltd, 
Sawtry, Huntingdon, UK.

Tel: +44 (0) 1487 830123
 andy@pumpmix.co.uk
www.pumpmix.co.uk
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And because Fulton now offers a range of thermal 

fluid heaters and multi-fuel-fired steam boilers, they 

are well placed to offer customers an unbiased review 

of their heat transfer requirements.

Thermal Fluid: The Facts

Water and steam are typically used as heat carriers 

in heating systems, but at high temperatures, both 

require a corresponding high operating pressure. For 

industrial heating systems, a high temperature is often 

a great advantage, but establishing this with water 

and steam can be controversial and expensive.

Thermal fluid heaters use specialist oils as heat 

carriers and operate at atmospheric pressures up to 

300°C. To gain a similar operating temperature from 

traditional water- or steam-based systems would 

require a pressure of 85 bar. Thermal fluid heaters 

are therefore an ideal source of heat for industrial 

processes where high process temperatures are 

required and there are circumstances, especially 

where low running costs is a requirement, where 

they are more suitable for heat transfer than steam 

systems.

A properly designed, installed and maintained thermal 

system that uses the correct thermal fluid for the 

application’s operating conditions should give 20 to 

30 years of reliable service. However, like with water 

and steam systems, maintenance is essential for safe 

and effective operation; and the thermal fluid should 

be checked regularly to verify that it has retained its 

heat transfer properties.

Thermal Fluid v. Steam

But at what point does 

thermal or steam 

become the best 

or most cost-

effective solution 

for a process?

The choice between 

adopting steam or thermal 

systems is determined by the requirements of the 

process and its temperature range. In general, if the 

process requires a temperature below 180°C, steam 

is usually the first choice. However, if the required 

process temperature is above 180°C, thermal fluid is 

often the better solution. 

Thermal systems, unlike steam, provide useable 

temperature with very little pressure and a variety 

of cost savings should be expected. The additional 

control provided by thermal systems also allows 

multiple, easy and accurate temperatures throughout 

a single system that can also include cooling. There 

are also no freezing hazards, they provide rapid start 

up and shutdown with minimal heat losses and there’s 

no requirement for blow down or condensate losses. 

The whole life costs for thermal systems can also 

be cheaper because they require fewer insurance 

inspections, which minimises production downtime 

and shut down periods. There’s also no requirement 

for water treatment or chemical dosing, which leads 

to zero waste disposal and minimal maintenance 

costs. 

Fulton Thermal Heaters

With a range of thermal oil systems Fulton is now 

considered a major provider of thermal fluid solutions. 

Its thermal fluid heaters feature a four-pass, high-

efficiency design that pre-heats the combustion air. 

Their compact construction can, like many Fulton 

systems, be skid-mounted with ancillary equipment 

and their layout designed to suit the customer’s 

requirements. The range includes models with 

heat outputs to 3500kW and standard operating 

temperatures of 345°C (400°C is also available with 

optional heater enhancements and suitable thermal 

fluids). Fulton’s FT-N features a compact, vertical 

design with the capacity to operate at temperatures 

up to 340°C and with heat outputs from 22 to 504kW. 

The FT-C offers outputs from 235kW to an impressive 

4.1mW and its largest heater, the horizontal FT-HC, 

provides heat outputs from 0.7 to 5.9mW. 

Fulton Fuel-fired Steam Boilers

Fulton has been designing and manufacturing high 

quality steam boilers since 1949. The eight models in 

the vertical ‘J’ Series range covers outputs from 96 

to 960kg/h and can quickly raise full steam output 

FULTON. 
THE BEST KEPT SECRET IN THERMAL 
FLUID TECHNOLOGY

The Fulton name is synonymous with heat transfer solutions 

and produces an unrivalled range of thermal oil, steam and hot 

water boiler solutions.



13EMS Magazine   |  Aug/Sept 2015

Front Cover Story

in just 20 minutes. Three JFS models offers peak-

rate outputs between 300 and 680kg/h and are 

manufactured with larger pressure vessels to allow a 

much greater flash reserve to be stored. The seven-

model VMP combines high output and efficiency with 

a small footprint and low maintenance; and covers 

outputs ranging from 626 to 2348kg/h and with a 

maximum fuel-to-steam operating efficiency of 85%. 

Fulton’s nine model horizontal RB provides outputs 

from 1150 to 4787kg/h and can be specified with 

matched multi-stage oil, modulating gas or dual-fuel 

burners as standard. The largest boiler from Fulton is 

the eight model FB, which has outputs from 4,699 to 

25,000kg/h at 10.34 barg and can be configured for 

gas, oil or dual-fuel installations and for either steam or 

hot water applications.

Fulton Electric Steam Boilers

Fulton’s compact electric boilers cater for a wide range 

of applications and combine traditional engineering in 

a number of versatile modern packages with outputs 

ranging from the 14kg/h (9kW) Mini Compack to 

the 2393kg/h (1500kW) FB-L. The seven-model 

Electropack, is designed for steam loads between 29 

and 160kg/h and is ideal for ‘clean environments’; and 

the four-model EFS range, which has been designed 

specifically to deliver the short period/high demand 

steam loads at a steady pressure (typically 3 barg).

Fulton Packaged & Skid Mounted Systems

Fulton manufactures a range of modular or bespoke 

plant rooms and skid-mounted systems.  All are 

designed to be delivered to site and installed on a 

prepared concrete base and final installation is made 

easier by connecting to pre-installed termination 

points. Single or multiple skid-mounted systems are 

available complete with all necessary ancillary plant for 

a range of applications. 

Fulton After Sales Service

And finally, Fulton’s service doesn’t just stop when a 

boiler or system has been sold. Its one-day training 

courses (Operator Routines & Maintenance and 

Knowledge of Steam Systems) are certified by City 

& Guilds and offer a mix of theoretical and practical 

operational assignments which, Fulton claims, bridges 

the gap between the more expensive courses – that 

can cost many thousands of pounds per employee – 

and straightforward ‘toolbox’ training.

Additionally, the company’s nationwide Service 

& Installation team is available to deal with the 

requirements for steam boiler installations and 

retrofitting of additional ancillaries where 

customers that don’t have access to an installation 

service can draw on Fulton’s extensive experience. 

Water treatment service packages and a commitment 

to provide a comprehensive stock of spare parts 

available for next day delivery as standard, completes 

the total solution packages available from Fulton. 

Fulton Technology in Action

Specialising in the manufacture of precast masonry 

blocks, Interfuse’s plants are amongst the most 

advanced facilities of their kind in the UK and are 

capable of producing around 21 million dense and 

lightweight blocks per year. 

The manufacturing process for the concrete and 

lightweight building blocks uses a press to precast the 

products and a series of kilns to provide heat for rapid 

curing and, at its Gainsborough site, Interfuse replaced 

a live steam system that was proving too expensive to 

operate, with a Fulton FT-C vertical coil thermal fluid 

heater. 

Commenting on the installation, Interfuse works 

manager Len Parks says: “Using live steam for the 

curing process at Gainsborough was costing the 

company in the region of £20,000 per month in 

fuel costs alone, so while the change to the Fulton 

FT-C thermal fluid boiler proved to be a significant 

investment, the thermal fluid system’s operating costs 

are about a tenth of those for the steam system, so 

we are expecting to achieve payback in three to four 

years.”

Whilst the decision to change to thermal fluid was 

based on the company’s positive experience over a 

number of years with a German-manufacturer boiler 

at its Syston facility, Interfuse decided that UK-based 

service and support was essential for the new boiler. 

“Fulton’s UK base was a big incentive when choosing 

the replacement.” says Len.

Highlighting other significant reasons for the change, 

Len confirms that thermal fluid is much cleaner than 

the original steam installation and the maintenance 

costs are significantly lower because no annual strip-

down is required. In addition, there are no associated 

costs for mains water, water softeners or chemicals to 

run the system, nor are there pressure regulations to 

adhere to.

For further information on its heat transfer 

solutions, call Fulton on:

+44 (0)117 972 3322

email sales@fulton.co.uk 

or visit www.fulton.co.uk
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Geoff Hobbs, Business Development Director at 

Bosch Commercial and Industrial Heating, believes 

that now is the time to raise industry standards 

as the resurgence of district heating networks 

continues to grow.

 

He commented: “At present, there are an estimated 

250,000 dwellings thought to be on district heating 

schemes in the UK and numbers are growing all 

the time. Whilst Britain is taking a big step towards 

improved energy efficiency, it is important that we 

continue to set our standards as high as possible to 

ensure this growth is able to deliver sustainability on 

a large scale.

 

“In an age where Britain is facing ambitious carbon 

reduction targets, alternative ways to heat homes 

that can help reduce both carbon usage and 

emissions, whilst saving homeowners and tenants 

money in the face of rising fuel costs, means district 

heating networks can deliver on all levels.

 

“With this in mind, ADE and CIBSE promoting 

best practice through the introduction of new 

heat network standards will provide specifiers and 

developers with a solid foundation to achieving the 

highest district heating efficiencies.”

 The ADE and CIBSE brought together leading 

industry partners to draft the Code of Practice for 

Heat Networks. This not only ensures that heat 

networks are designed to operate effectively, but 

also seeks to establish shared standards for the 

development of district heating.

 

Geoff reminds stakeholders that we need not look 

far to see the benefits of correctly designed and 

implemented, wide-spread district heating schemes.

 

He added: “Although district heating networks are 

on the rise in the UK, we are still some way behind 

Scandinavian countries like Denmark who have 

really led the way in this area over the years. These 

countries now have such a wealth of experience 

that there is much the UK can learn by following 

their example in order to replicate heating network 

success and pave a clear route towards increased 

energy efficiency.

 

“The good news is this appears to be happening 

and the new Code of Practice for Heat Networks will 

only help to enhance things further.”

Bosch Welcomes New Heat Network Standards
The introduction of new heat network standards, developed in 

partnership between the Association of Decentralised Energy 

(ADE) and Chartered Institute of Building Services Engineers 

(CIBSE), has been welcomed by a leading commercial and 

industrial heating manufacturer.

For more information on Bosch Commercial 

and Industrial Heating and its range 

of products and services, including its 

comprehensive CHP range, please visit 

www.bosch-industrial.co.uk  or call 0330 

123 3004. Alternatively, follow Bosch 

Commercial and Industrial Heating on Twitter 

(@BoschHeating_UK) and LinkedIn (Bosch 

Commercial and Industrial Heating UK).
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To find out how KING’S BOILER HIRE 

DIVISION  can assist your business call 

+44 (0) 1992 451629 today.

Veetee’s  Directors made contact with King’s Boilers 

and a site meeting was arranged where Veetee’s 

needs were discussed in detail. Whilst Veetee  

needed to satisfy increased steam demand,  they 

also needed to allocate funds to upgrade production 

facilities.  Like many companies, Veetee had 

pressure to find the most financially viable solution 

to upgrade their boilerplant without sacrificing 

productivity or profits.  

The choice was for Veetee  to purchase either a new 

boiler or a fully refurbished boiler.  Kings were able to 

offer a late model Cochran Thermax boiler complete 

with duel fuel burner, auto TDS and main blow down 

system from stock, saving both time and money. 

Veetee made the decision to purchase King’s 

refurbished boiler unit for several factors;  not only 

was there a substantial saving on the price of new – 

releasing funds for their production upgrades -  but 

the delivery lead time was much quicker than new 

and the boiler still came with a 5 year NDT certificate 

and the 24/7 back up from a respected boiler 

specialist with over 75 years’ experience.

The boiler was duly ordered and delivered within 6 

weeks, allowing Veetee’s Rochester plant to swiftly 

work to increased production levels. 

 “ Clients are often surprised at the savings possible 

when buying a refurbished boiler” says Mr David 

King.  “They are much greater than people think.  

Delivery time is also critical in many cases when 

clients need to replace an existing boiler or add 

steam demand to an existing system and our shorter 

lead time with refurbished units can be extremely 

important in the decision making.   Another benefit 

of coming to King’s is that our dedicated Hire Dept. 

can provide a temporary unit during a boiler change 

over!  All in all King’s can provide a one-stop solution 

– keeping costs and down-time to an absolute 

minimum”. 

Veetee Rice choose King’s Boiler.
As sales grew for premier UK rice supplier Veetee Rice,  they 

looked to increasing their existing steam output to cope with 

the rise in production.
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Suitable for gas, light oil or dual fuel 

application, advanced combustion 

technology ensures low NOx levels 

conforming to Class 3 EN 676.

R Series burners are available in 

various control configurations. 

These include modulating operation 

using an electronic cam for closer 

and more repeatable control of 

the air-fuel ratio, as well as options 

for variable speed drive of the combustion air fan motor to reduce energy 

consumption and noise levels. Integration of O2 trim control ensures the highest 

achievable combustion efficiency is maintained throughout the modulation 

range.

As with all Riello products, ease of installation, commissioning and servicing are 

all inherent in the design, with easy access to internal components offered by 

the hinged access to the burner head.

Riello low NOx burners up to 12MW

Riello’s popular RS-RL-RLS range of monobloc low NOx 

burners offers outputs up to 12MW and features key advances 

in power output control and ventilation.

Further information can be found at www.rielloburners.co.uk

The three courses currently available cover 

Specification of Pressure Jet Burners, Optimising 

Performance of Pressure Burners and Specification 

of Gas Boosters.

Each of the CPD courses can be delivered as 

separate one-hour presentations, or the pressure 

jet burner courses can be combined as a two-hour presentation if required. The 

courses can be delivered at specifiers’ own premises or at Riello’s training centre in 

Huntingdon, Cambridgeshire.

The Specification of Pressure Jet Burners course provides a detailed explanation of 

how pressure jet burners work and the key criteria in their specification.

Building on the content of the Specification course, the Optimising Performance 

of Pressure Burners CPD looks in more detail at the factors influencing energy 

efficiency and emissions.

Specification of Gas Boosters covers the specification, installation and 

maintenance of gas boosters for use with gas-fired burners in commercial and 

industrial applications.

Riello burner range supported by CIBSE CPD courses

Riello’s extensive range of gas, light oil and dual fuel burners is 
supported by three CIBSE-accredited CPD courses that will run 
throughout 2015.

Specifiers interested in registering should visit www.rielloburners.co.uk/

cpd , email cpd@rielloburners.co.uk  or call +44 1480 432144.



17EMS Magazine   |  Aug/Sept 2015

Boilers & Burners



18 EMS Magazine   |  Aug/Sept 2015

Condition Monitoring

When looking at the expenses associated 

with corrosion, particularly in the Oil, Gas and 

Petrochemical industries, direct and hidden 

costs should be considered. The former includes 

equipment and part replacement whereas the latter 

accounts for downtime, delays, litigation and other 

unplanned overheads. 

The most damaging form of corrosion is localised 

corrosion. It occurs when the steel substrate is 

immersed in a liquid in the presence of chemical 

pollutants and/or galvanic cells. Unlike uniform 

corrosion where all parts of the metal surface 

corrode at a uniform rate, localised corrosion does 

not proceed uniformly and is focused at sites where 

corrosion proceeds much more rapidly, dependent 

upon the environment. Crevice and pitting corrosion 

(Figure 1) represent the main types of localised 

corrosion. In uniform corrosion Anodic and Cathodic 

sites across the surface of the steel substrate 

develop and are constantly changing polarity with 

respect to each other, resulting in an even oxidation 

over the entire surface.

In pitting corrosion an anode develops and maintains 

its electrical potential with respect to the surrounding 

metal. Consequently due to the large Cathode to 

Anode ratio, corrosion progresses rapidly forming 

a pit. Pitting corrosion is especially prevalent in 

steels that have the ability to passivate - especially 

in stagnant conditions where the formation of 

a protective film is hindered by the presence of 

chloride ions. Pitting is understandably considered to 

be more dangerous than uniform corrosion damage 

because it is more difficult to detect, predict and 

design against. When identified, pitting damage has 

always been cumbersome to repair.

Pitting can be prevented and controlled by using 

corrosion inhibitors, cathodic protection, and 

protective coatings. Evidently and for a variety 

of reasons these protective systems have been 

known to fail. Once pitting occurs a solution is 

then required, which should be able to satisfy three 

basic needs: (1) quick repair, (2) ease of application, 

and (3) rapid return to service. Additionally, the 

maintenance solution would ideally withstand service 

conditions for a considerable amount of time.

Pitting repairs: welding

Localised corrosion in the form of deep pits can be 

weld repaired to restore the original profile; however, 

sufficient expertise and special tools are required. 

If either is lacking, repairs can do more harm than 

good with risks of distortion, weld cracks, stress 

corrosion and Health and Safety risks associated 

with hot work. 

Welding repairs carried out on metal substrates 

over 30mm thick must also involve post weld heat 

treatment (PWHT). PWHT, in some instances, 

may result in the loss of weld metal strength and 

toughness. The mechanical properties of the 

weld-joint may deteriorate as the vessel is repaired 

repeatedly. At times, PWHT takes approximately 

40 hours to complete, therefore can be very costly, 

especially offshore. Furthermore, by welding over a 

metallic substrate, metal is being applied onto metal 

again. The original problem is not removed unless 

the metallic substrate is coated with an organic 

protective material. 

Alternative to welding

Another viable alternative to repair pitting corrosion 

is the use of cold applied epoxy materials. These 

100% solids paste grade materials have been on the 

market since the 1960s and have been continuously 

improved to withstand greater temperature and 

pressure levels as well as various in-service 

conditions. Based on positive qualification testing 

data, they have been successfully applied in the field 

in the past two decades. For instance, an amine 

HT/HP Process Vessels: Pitting Repairs
The costs of corrosion can be colossal, especially 
where safety critical equipment is concerned.

Figure 1. Pitting corrosion magnified

Figure 2. Example of pitting in an 

amine reboiler
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reboiler vessel at a gas terminal in the UK suffered 

corrosion with heavy pitting, which was discovered 

in 2011 (Figure 2). The operator required the vessel 

to be back in service as soon as possible and was 

looking for an alternative solution to hot work. 

A paste grade epoxy material was chosen to fill 

the pits and the wall was protected with a modified 

epoxy novolac coating afterwards (Figure 3). Both 

the coating and paste grade material were designed 

to achieve full curing in high-temperature immersion 

service, minimising downtime.

The reboiler was opened up for inspection in July 

2015. No further pitting damage or corrosion were 

identified (Figure 4). Minor localised repairs were 

completed on the coating and the reboiler was 

returned to service.

Cold applied repairs: application 

methodology

In order to ensure fitness for service of pit filling 

epoxy paste grade materials, the application 

should be carried out in strict accordance with 

manufacturer’s requirements.  The contracting 

company must ensure that the surface is prepared 

correctly, the repair material is mixed and applied 

properly and that it is allowed to cure in accordance 

with manufacturer’s instructions. A typical pit filling 

procedure is summarised as follows. 

1. All work must be carried out in accordance 

with the manufacturer’s instructions.

2. The vessel substrate must be dry and 

contaminant-free. 

3. Sharp edges or irregular protrusions should 

be ground down to a smooth contour with 

a radius of not less than 0.1 inch (3 mm). All 

surfaces must then be grit blasted using an 

angular abrasive to Swedish Standard SA 2 ½ 

(near white metal finish) with a minimum profile 

of 3 mils (75 microns).

4. Paste grade epoxy material is mixed at a 

correct ratio.

5. The material is applied onto the substrate until 

original wall thickness is restored.

6. Material is allowed to solidify at ambient 

temperatures before achieving full cure in 

service.

Historically, one drawback of using epoxy materials 

for pitting repairs was the amine bloom film, which 

would appear on the surface during cure. Bloom 

manifests in a form of sticky deposits and affects 

overcoatability and intercoat adhesion. It must 

be removed by first washing with a hot detergent 

solution followed by a fresh water wash and then 

frost blasting prior to the application of a protective 

coating atop the pitting repair, leading to extended 

application time and labour costs.

The latest innovation in raw materials has brought on 

non-bloom technology, where frost blasting of the 

applied material prior to the application of protective 

lining is not required. This feature was incorporated 

into the reformulated version of the Belzona 1511 

(Super HT-Metal), which has been on the market 

since 2001. In addition to incorporating non-bloom 

technology, further evaluation revealed the following 

enhanced features:

•	 Frost blasting of the Belzona 1511 is no longer 

required when a protective lining is being 

applied atop with a 24-hour overcoat window, 

thus reducing application costs.

•	 Application is also simplified with mixing and 

application possible at temperatures as low as 

10°C (50°F). 

•	 Rubbery domains used in the Belzona 1523 

and Belzona 1593 linings have also been 

incorporated in the polymer matrix of Belzona 

1511, improving adhesion, flexibility and 

toughness.Tensile shear adhesion (ASTM 

D1002) has increased by 46% regardless of 

the cure temperature. Pull off adhesion has 

increased by 34% (ASTM D4541/ ISO 4624).

Continuous advancements in raw materials make it 

possible for coating and composite manufacturers to 

produce systems that are better value and easier to 

apply, at the same time minimising the risks typically 

associated with hot work. This way indirect costs 

of corrosion, including downtime, delays, litigation 

and other unplanned overheads, can be significantly 

reduced.

For more information about Belzona 1511 

visit Belzona.com/1511

Belzona Polymerics Limited

belzona@belzona.co.uk

www.belzona.com
Figure 3. Pits filled and protective 

coating applied

Figure 4. Amine reboiler inspection after 4 years in service showing no sign of corrosion 

or further damage
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Following a two year design and production phase, 
the equipment delivery, made up of 92 (ninety two) 
Sentry G3 4-channel protection modules and over 300 
channels of vibration analysis across three cabinets, is 
currently undergoing commissioning as part of the Unit 1 
construction phase. 
The instrumentation will monitor and protect 45 machines, 
the balance of plant equipment for Unit 1, consisting of various fans, pumps and 
chillers in support of the steam turbine.  The fully programmable Sentry G3 equipment 
is utilised to monitor bearing and shaft vibration in addition to thrust wear and speed. 
The specification includes dual redundant power supplies in each rack with redundant 
Ethernet communications to the main plant systems for trending of overall vibration 
levels and the reporting of alarms.  A condition monitoring package is also integrated 
with the G3 equipment to provide real time analysis of the vibration signals.  All data 
is stored on a local server which provides live machine Mimic’s in combination with 
offline analysis of historical trends. 
This major overseas contract for the Korean Electric Power Corporation is another 
example of Sensonics’ commitment to developing the most innovative and robust 
solutions for vibration, position and speed instrumentation for critical machine 
condition monitoring applications in power generation, petrochemical, paper 
production and process manufacturing industries around the world.

SENSONICS DELIVERS CRITICAL PROTECTION 
TO NUCLEAR POWER PLANT IN UAE

Condition monitoring specialists SENSONICS have delivered the first 
tranche of machinery protection systems to the Barakah Nuclear Power 
Plant project in the UAE (United Arab Emirates).

Further details are available from:

Tel: +44 (0) 1442 876833   |   Email: sales@sensonics.co.uk  |  www.sensonics.co.uk

The Ultra 2 tops the range of TPI vibration analysers 

and offers high levels of functionality and capability 

but at price which is a fraction of similar equipment 

from elsewhere. This device can automatically detect 

out of balance, misalignment, looseness and bearing 

defects and uses predictive analysis capabilities that 

accurately calculate time frame to failure. The assets 

of an entire plant, or many plants, can be monitored 

and their condition trended over time using the 

included C-Trend 2 software.

Affordable CBM from TPI
Test Products International, the leading manufacturer of 

test and measurement instruments; continue to expand 

their range with the launch of the new 9041 ‘Ultra 2’ data 

collector, vibration analyser and balancer.

Contact TPI Europe Ltd on 01293 530196 for on-site & on your 

equipment demonstrations and training on any of the extensive TPI 

product range, which includes the 9070 & 9080 Vibration Analyser, 

Infra Red Thermometers, Tachometers, Digital Multimeters & Clamp 

Meters plus many more instruments. Visit www.tpieurope.com

A motor running hot could be due to the mains 

power supply, the motor itself, or its load.  

Sometimes the problem is not apparent and it is 

often difficult to find the cause, as many motors are 

tucked away in hard-to-access areas.

So how can you tell?

The Whitelegg Dynamic Motatest will find the 

problem. It is designed to access the motor´s power 

cables. By doing so the electric parameters can be 

measured fast and accurately and, from these, the 

relevant mechanical parameters are calculated.

The aim is to receive an analysis of the electric 

motor, its mains supply, and its load conditions 

based on six accurately measured, electric values. 

The full analysis includes; voltage; power; cos phi; 

performance factor, frequency, harmonics, harmonic 

distortion; power supply analysis, torque, torque 

ripple; overall efficiency, energy costs and more.

Designed to be used by a non-specialists, it can be 

used in the operational environment or in a bench 

test when the motor is run up to speed after a 

rewind, for example.

The Motatest is supplied in a robust, rugged 

measuring case with an integrated laptop PC. The 

software rapidly analyzes the measured values in 

real-time and indicates the results. The results are 

displayed in two ways: the numerical values are 

listed and secondly by way of a graphical display 

that is quick and easy to understand. The test 

Your Inefficient Motors are Costing you Money!  
Some of your process motors could be close to failure 
with others running inefficiently. 

results are then stored in a safe, modern SQL- data 

base and detailed reports can be generated.

More at http://www.whitelegg.com/

products/electric-motor/electric-

motor-rewind-and-repair/sub/test-

equipment-c9542337-4517-42ed-9d60-

805d633ecd75/motatest-dynamic

Whitelegg Machines, Crawley 

sales@whitelegg.com

http://www.whitelegg.com
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What you get for your money, in terms of camera 

functionality, increases year on year.  Even 

troubleshooting infrared cameras now have standard 

features that were once only the preserve of top-

of-the-range models.  Sophisticated user interfaces 

allow simple point and shoot operation.  One click 

saves the image in a variety of modes, complete 

with embedded thermal data for subsequent 

analysis.

For those involved in plant maintenance this is 

essentially good news.  Thermal imaging has now 

become widely adopted for preventative inspection 

but, although the technology is exceptionally easy to 

apply, the need for training is more important than 

ever.  It is vital that the camera user understands the 

science behind thermal imaging.  Without it, thermal 

images are virtually meaningless and findings are at 

risk of serious misinterpretation.

Stuart Holland from the Thermographic Consultancy 

in Swindon is a Level III thermographer who has 

worked in electromechanical and building science 

for thirteen years.

He explained: “When I first started, courses weren’t 

readily available so I initially learnt through trial and 

error and believe me, I made mistakes.  Certified 

training has given me a definite advantage and this 

is the testimony of others too.  Even thermographers 

with more than four years’ experience have been 

amazed at the knowledge they were missing 

and how much more they understood following 

dedicated instruction.”

Training is vital as it not only ensures that the users 

get the best return on the camera investment 

but also that application standards are upheld.  

Indeed best practice guidelines often require those 

responsible for maintenance to be trained to a 

specific standard.  As a result, courses are now 

available that range from foundation through to 

professional level, in three levels.

What do the various qualifications mean?

Any good supplier of thermal imaging cameras will 

provide a basic level of operational training and they 

will also recommend the user takes a foundation 

course.  These are aimed at novices in thermal 

imaging and designed to provide a good basis for 

further study.  They may also be application specific, 

for example, focusing on HVAC, electrical or building 

inspection.

The next stage is Level I which instructs the 

camera user to perform industrial thermographic 

measurements and fundamental infrared 

thermography, including basic image post-

processing according to established and recognized 

procedures.  This includes the use of measurement 

tools, emissivity adjustments and span & scale 

adjustments.

Put simply, a Level I thermographer can use the 

equipment without knowing too much about its inner 

workings and perform uncomplicated measurement 

following existing routines.  He or she will be able 

to detect obvious faults, recognize possible errors 

in measurement and carry out post processing and 

data collection.  

In the Level I training course, the emphasis is very 

much on hands-on training.  Theory is kept as 

simple as possible and use of formulas, minimised.  

Whilst the student leaves the course as a competent 

user of an infrared camera they would need to 

defer to a higher-qualified thermographer to define 

inspection routines and guidelines.

Greater depth

In the Level II course, this knowledge base is 

expanded.  The training course includes more 

theory and goes deeper into the physical laws that 

the infrared camera uses to generate an image 

and measure temperature.  It also explores the 

causes, anomalies and patterns that are commonly 

encountered in thermal imaging.

The student uses more formulas and is expected to 

be able to perform simple calculations.  Steady state 

and transient mechanisms are examined in greater 

detail and the course work involves more laboratory 

experiments.  As a result, the certified Level II 

thermographer is qualified to perform and direct 

infrared thermography according to established and 

recognised procedures.

For any professional thermographer, Level III 

certification is the gold standard.  It signifies wide 

experience and a standard of knowledge that meets 

internationally recognised criteria.  

The goal of this course is to enable pre-qualified 

Level II thermographers to set up and run a 

successful condition monitoring programme.  As 

such, the instruction includes guidance on acquiring 

and developing the necessary personnel, resources 

and technologies.

Thermal imaging is a highly valuable technology 

but only effective at saving maintenance costs 

and minimising downtime in the hands of properly 

trained users.  It is therefore especially important 

that training should be planned with the purchase of 

every camera.

Stuart Holland concludes: “Even though the 

technology is getting smarter it still requires user 

knowledge to configure the camera correctly.  So, 

the camera user needs to ask several important 

questions.  Do I understand thermodynamics, 

conduction, convection and radiation?  Can I define 

emissivity, reflectivity and measure them correctly.  

Do I know how to thermally tune my camera?  If not, 

get on a training course!”

Smart Infrared Cameras Need Skilled Operators
Thermal imaging is getting smarter as well as much more affordable.

FLIR Systems Ltd

Tel: +44 (0) 1732 220011

Fax: +44 (0) 1732 220014

Email: sales@flir.uk.com

Web Site: www.flir.com
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High Wycombe, United Kingdom – Monitran, an 

industry leader in the development and manufacture 

of sensors and condition monitoring systems has 

launched the MTN/2285STC. It is a dual-output 

sensor ideal for monitoring vibration and temperature 

levels in the same location and for protecting motors, 

fans, pumps, compressors and other assemblies with 

rotating parts.

 

Both of the sensor’s outputs are in the industry-

standard range 4-20mA and are suitable for direct 

connection to a Programmable Logic Controller (PLC), 

Distributed Control System (DCS) or other industrial 

controller.

 

Andy Anthony, Managing Director of Monitran, 

comments: “Changes in vibration or temperature 

levels tend to provide the earliest indication that a 

piece of plant or equipment is in need of maintenance, 

and in some cases warrants shutting down to avoid 

damage. With our new dual-output sensor, engineers 

can connect directly to any equipment that accepts 

inputs in the 4-20mA range in order to monitor both 

parameters for maintenance, control or emergency-

shutdown purposes.”

 

The MTN/2285STC is a stainless steel side-entry 

transducer, sealed to IP65 and supplied with 5m of 

integral stainless steel over-braded ETFE cable as 

standard with other lengths available upon request. 

Its dynamic range is 50g peak and it has a frequency 

range of 16Hz to 720Hz ±10%.

 

The sensor requires a DC supply voltage in the 

range 12 to 32V. Its Vibration output is proportional 

to RMS velocity with a range of 0 to 10, 20, 25, 50 

or 100mm/S; to be specified when ordering. The 

sensor’s Temperature output sensitivity is 0.106mA/

oC across its operating temperature range of -25 to 

90oC, and it has an accuracy of 0.08%/oC.

Anthony adds: “Most velocity sensors that also 

measure temperature usually do so because of 

the addition of an AC output – i.e. they produce a 

voltage proportional to acceleration or velocity. It is 

therefore often necessary to convert the voltage into 

a current, in the range 4-20mA, in order to connect to 

monitoring or control equipment. With the introduction 

of our new sensor we are negating the need for the 

conversion step.”

A Double Measure
Monitran launches the MTN/2285STC - a combined velocity and temperature 

sensor with 4-20mA range outputs for industrial monitoring applications

The MTN/2285STC is available immediately, 

and datasheets are available for download 

from www.monitran.com or by emailing 

Monitran at info@monitran.com

With parallel-processing capability, Intellinova® Parallel 

MB is a highly efficient monitoring solution for a broad 

range of industrial applications. 

Intellinova® Parallel MB is a small and robust unit 

for parallel condition measurement on four channels. 

With online or offline capabilities, this compact-

size unit supports all vibration and shock pulse 

techniques, including the high definition technologies 

HD Enveloping® and SPM HD® for superior vibration, 

lubrication and shock pulse monitoring, providing 

immediate condition evaluation.

High-performance characteristics and easy 

configuration

Intellinova® Parallel MB delivers advanced vibration 

analysis and shock pulse monitoring in a small, high-

performance package. Careful hardware design and 

component selection ensures exceptional response time 

and high-efficiency data acquisition, making the system 

well suited for a wide variety of industrial applications. 

The unit is easy to configure, using rotary switches on 

the front panel. In offline mode, the appropriate settings 

are selected from a large number of predefined setups 

stored in an internal configuration file. When operating 

online, the measurement setup is configured via the 

Modbus master. 

Ideal for operator-based maintenance

For facilities implementing operator-based maintenance 

to optimize plant reliability, Intellinova® Parallel MB is an 

excellent candidate for first-line condition monitoring. 

Run as an offline unit, Intellinova® Parallel MB can be 

connected for example to an alarm light, siren, circuit 

breaker or other external device, alerting for fault 

symptoms such as gear and bearing faults, unbalance, 

poor lubrication etc. In case of high readings, follow-up 

and further analysis can be done using a portable 

instrument on the unit’s isolated signal output.

Trouble-free communication with process 

control systems

Intellinova® Parallel MB is also easily integrated into 

existing industrial automation systems via the widely 

supported Modbus RTU protocol, thus enabling 

troublefree communication of measuring results to 

PLCs, SCADA or other process control systems.

SPM Instrument launches Intellinova Parallel MB
SPM Instrument, leading worldwide provider of condition monitoring 

technology and products, now announces the launch of Intellinova® Parallel 

MB, a new unit in the Intellinova product range for continuous monitoring of 

rotating machinery.

SPM Instrument UK Ltd.

Tel +44 1706 835 331 

info@spminstrument.co.uk

www. spminstrument.co.uk
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The FLIR A6750sc SLS incorporates a high 

performance cooled Strained Layer Superlattice 

(SLS) detector that operates in the 7.5 to 9.5 micron 

waveband producing crisp LWIR thermal imagery at 

640x512 pixel resolution.

Working in snapshot mode, the FLIR A6750sc 

SLS is able to capture all pixels from a target 

simultaneously in less than 190 microseconds 

for room temperature scenes. This is particularly 

important when monitoring fast moving objects, 

such as in impact testing experiments, where an 

uncooled thermal imaging camera would suffer from 

image blur. The camera supports image frame rates 

up to 4.1k frames per second when operating in 

windowing mode.

Offering data capture over a wide temperature range 

up to 2000 °C the FLIR A6750sc SLS is designed 

to be readily synchronized with other instruments 

and events. Custom cold filtering options for specific 

spectral detection and measurement are available.

Using a standard GigE Vision® interface to transmit 

full dynamic range digital video, and GenICam 

for camera control, the FLIR A6750sc SLS is a 

true “plug and play” thermal imaging camera. 

Additional interfaces include a BNC analog video 

output. The Gigabit Ethernet and analog video are 

simultaneously active yet independently controlled 

allowing greater flexibility for recording and display 

purposes.

Using FLIR’s ResearchIR software, researchers and 

scientists can easily monitor, acquire, analyze, and 

share data. In addition, extender rings for zoomed-in 

fields of view make the camera perfect for imaging 

small thermal targets, and close-up lenses can 

detect spot sizes down to 15um per pixel – well 

beyond the capabilities that lower performance IR 

cameras are able to achieve.

Superlattice LWIR Camera for High Speed Research
The new FLIR A6750sc SLS thermal imaging camera offers the high speed, 

high resolution, ease of use and flexibility in configuration for optimally 

detecting high-speed thermal events and fast-moving targets.

For further information please contact FLIR 

Systems on +32-3665-5100

research@flir.com 

or visit:

http://www.flirmedia.com/flir-a6750sc-sls.html
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Fluke is looking for legends. Fluke announces its 

“Legend of Fluke” promotion, a way for Fluke digital 

multimeter (DMM) customers to share their stories 

for the possibility of winning one of ten state-of-the-

art Fluke tool bundles and the glory of becoming a 

legend.

There are two ways for people to enter: share the 

story in writing (300 words maximum) or create 

a three minutes or less video. Each entry should 

describe how a Fluke DMM improved productivity, 

solved a problem, or improved efficiency. Written 

and video descriptions must be submitted via the 

entry form on the Fluke Legends website.

A panel of qualified Fluke employees will review 

each submission and choose winners based on the 

explanation of the business benefit provided and 

demonstration of the creative use of the product. 

Winners will win the latest in Fluke tools: either a 

Fluke Connect General Maintenance Kit or a Fluke 

Connect Industrial Maintenance Kit.

Share Your Story And Become 

A Legend Of Fluke
The people with the best problem-solving stories using Fluke 

digital multimeters win glory and state-of-the-art tools

For complete rules and to share your story 

and become a Legend of Fluke, go to 

www.fluke.com/UKEN/legend 

Entries must be submitted between 1st 

September and 31st December, 2015. 

Fluke has introduced eight new Fluke® TiS 

Performance Series Infrared Cameras, with 

improved resolution to help industrial, maintenance, 

and HVAC professionals analyse equipment health 

more quickly and accurately.

The new Fluke TiS models deliver up to 2.5 times 

more pixels and a 70 percent improvement in 

distance-to-spot than the Fluke Ti1xx series 

cameras, for better image quality to enhance 

identification of potential equipment problems in 

industrial and electrical maintenance, process 

industries, and in building applications. The new 

models feature large 3.5 inch screens to help 

pinpoint issues while still in the field and offer one 

touch image access, which eliminates the need to 

scroll through a menu to view images. Eight models 

are available, five fixed focus and three manual 

focus, with resolution up to 260 x 195 pixels.

The rugged infrared cameras upload images to the 

Fluke Connect Cloud via a wireless connection to 

securely store and manage images and potentially 

reduce administrative time back in the office. 

Reports can be created and emailed from the jobsite 

via Fluke Connect®, eliminating the need to return to 

the office to process reports.

Fluke Connect

The Fluke TiS Performance Series are designed to 

work with Fluke Connect® system - the industry’s 

largest system of software and wireless test tools 

- which allows technicians to wirelessly transmit 

measurement data from their test tools to their 

smartphones for secure storage on the Fluke 

Connect® Cloud and team access from the field.* 

The Fluke Connect® Assets subscription service 

offers ShareLiveTM video calls that enable teams to 

easily share and access infrared inspections on the 

go and look at trends per piece of equipment over 

time. The Fluke Connect® app can be downloaded 

free from the Apple App Store and Google Play.

Fluke Introduces Eight New Infrared Cameras With Up To 2.5 
Times The Resolution To Quickly Assess Equipment Health

New TiS Performance Series also adds image blending to better 
identify problems before they become expensive failures

*Within your provider’s wireless service area and subject to your plan’s pricing and other terms. Fluke Connect is not available in all countries.

For more information on the Fluke TiS 

Performance Series Infrared Cameras, visit: 

www.fluke.co.uk/ti
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With high end high sensitivity instruments as well 

as simple point and shoot cameras available to 

purchase and rent from less than £100 per week, 

these new calibration facilities ensures measurement 

traceability of these instruments back to national 

standards wherever the need arises.  

BSRIA Instrument Solutions General Manager, 

Alan Gilbert, said: “Thermal imaging or IR cameras 

are used in lots of applications such as finding 

where there is missing insulation in the fabric of 

buildings to increase their efficiency but they are 

also used in more critical environments such as the 

detection of faults in overheating mechanical plant 

to the surveying of tyre temperatures on Formula 

1 cars to establish if they are operating at the 

correct parameters, and the need for an absolute 

measurement of temperature is becoming more 

and more critical. The new calibration benches 

within the Instrument Solutions laboratory are 

ranged from -10 to +500 degrees centigrade and 

are perfect for critical application markets which 

require quick turnaround times with a high degree of 

measurement accuracy. ”

Instrument Solutions offers as standard a five day 

turnaround as well as a while you wait service on 

most calibration parameters including: pressure, 

humidity, air and liquid flow, with UKAS (ISO 17025) 

accredited work available on the majority of products 

sold into industry throughout the UK.

BSRIA Instrument Solutions offers “one-stop-shop” 
in its calibration laboratory

Over the past year, to meet the needs of its customers, BSRIA 
Instrument Solutions has extensively upgraded its infrared (IR) 
temperature calibration laboratory – with the aim of offering 
thermal imaging camera users a true “one-stop-shop”.

BSRIA Instrument Solutions 

Old Bracknell Lane West, Bracknell, 

Berkshire  RG12 7AH  UK

T: +44 (0)1344 459314

F: +44 (0)1344 465556

E: info@bis.fm  W: www.bis.fm
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The SPOT pyrometer family provides continuous 

on-line temperature measurements within the range 

50°C to 1800°C (122°F to 3272°F), ensuring greater 

accuracy and quality for process industries.

These latest new products incorporate many 

advanced technologies and features that are 

combined in one easy-to-use temperature sensor.

SPOT R210 is an innovative multimode pyrometer 

operating within the range 1250C to 11000C (257oF 

to 2012oF).  It features five selectable measurement 

modes, making it completely configurable to a wide 

range of different process applications. The end 

result is the user benefits from greater accuracy and 

improved product quality when measuring lower 

temperatures in challenging environments.

The five selectable modes allow SPOT R210 to 

provide highly accurate temperature measurements 

by selecting one of the following:

•	 Mono 1 (2.1μm short wavelength) 

•	 Mono 2 (2.4μm short wavelength)

•	 Ratio/2 Color (both detectors used in a ratio 

mode)

•	 Duo (uses Mono 2 at low temperatures and 

Mono 1 at higher temperatures)

•	 Multi (uses Mono 2 at low temperatures and 

seamlessly transfers to Ratio mode at higher 

temperatures).

The second addition to the family is the SPOT 

M210, a single wavelength pyrometer utilising short 

wavelength 2.3 μm spectral response and providing 

high accuracy readings within the range of 500C 

to 11000C (1220F to 20120F). It is ideal for low and 

uncertain emissivity metals measurements.  

“These are very exciting developments as we 

further extend our SPOT family of pyrometers’ 

measurement capabilities,” explains Richard Gagg, 

Global Product Manager: Infra-red at AMETEK Land.  

“With R210, this is the equivalent of five different 

pyrometers in one, making it extremely flexible as 

well as user friendly.  Heat Treaters processing 

many different materials for their clients have the 

advantage of being able to choose the measurement 

mode that works best for that process.  When 

starting a new customer job, they can simply 

change operating modes if necessary.  The sister 

M210 pyrometer opens up huge opportunities for 

measurements over a wide temperature range of 50 

to 11000C (1220F to 20120F), while operating at a 

short 2.3 μm wavelength.”

SPOT pyrometers from AMETEK Land are designed 

for simple installation, configuration and flexible 

design.  All processing functions are integrated into 

a single sensor, making them suitable for use in a 

wide range of industrial applications from cement, 

steel production and metal forging to heat treating.

Each SPOT pyrometer features a sapphire 

protection window, resistant to scratches, heat, 

solvents and acids.  As standard, each SPOT 

pyrometer has multiple interfaces, digital and 

analog, providing many choices of connectivity. In 

addition, precision mirror optics eliminate chromatic 

aberrations.  SPOT is powered by either 24 V DC or 

Power over Ethernet.

A popular feature of the range is the built-in web 

server, enabling the sensor to be viewed and 

configured from any standard web browser over an 

Ethernet connection.  No setup software or special 

cable is required, so you will never need or lose 

them.  

SPOT pyrometers feature an integrated keypad and 

screen, allowing for easy local setup and alignment 

by one person. The pyrometers do not need 

removing from their protection mountings to change 

focus.  SPOT pyrometers also feature a live video 

view of the scene and motorised focusing between 

600mm and infinity. 

Setup, focus adjustment and video scene view are 

available locally on the instrument and remotely 

using a standard web browser or optional SPOT 

Server Software.  A patent pending bright green LED 

focus pattern pulsates to aid in the initial pyrometer 

alignment.  SPOT also features multiple language 

settings, making it easily used in many countries 

around the world.

SPOT pyrometers are designed for simple 

installation and are easily interchangeable with 

older LAND pyrometers and also some from other 

manufacturers.

Optional SPOT Server software allows up to 

40 SPOT pyrometers to be integrated, with up 

to 20 readings being displayed on one screen 

simultaneously.  Readings can be data logged and 

trended – making it easy to document process 

temperatures.The SPOT Server software fully 

supports multiple monitor configurations.

AMETEK Land Extends Spot Pyrometer Range

AMETEK Land has released two new high performance 

SPOT pyrometers which further extend its measurement 

capabilities and temperature ranges.

For more details, visit: 

www.spotthermometer.com.

AMETEK Land offers a wide range of 

process imaging and non-contact infrared 

temperature measurement products. 

E-mail:  land.infared@ametek.co.uk 

Website: www.landinst.com. 
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PRUFTECHNIK presents ROTALIGN touch, the 
revolutionary new cloud-based laser shaft alignment 
system with touchscreen and integrated mobile 
connectivity. But what exactly is going to change? 

With ROTALIGN touch, alignment is no longer a 
static snapshot. It becomes a dynamic parameter 
for machine condition monitoring. ROTALIGN touch 
is the only alignment system that allows to measure 
and track the alignment condition over time to help 
identify machine issues early on. For example, a soft 
foot problem over time may indicate an underlying 
foundation issue.

With the range of connective features it comes 
with, the new system makes alignment become an 
integral part of your asset management programs. 
Using the new ALIGNMENT RELIABILITY CENTER 
4.0 software, connect to the Cloud to send in 
real time alignment tasks to a ROTALIGN touch 
mobile device anywhere in the world. The Wi-Fi and 
Bluetooth-enabled device makes it possible to send 
the measurement report straight back via the Cloud 
from anywhere, without any PC connection. 

The asset-specific tasks, paired with the integrated 
RFID reader makes machine identification fully 
automatic and error-free. After corrections, the 
alignment status as left can easily be saved onto the 
machine’s RFID tag. The built-in camera allows the 
operator to add pictures to the alignment report for a 
more visual documentation.

Precision Meets Connectivity
Be ready to change the way you align. 

It communicates with all the latest offline and online 

systems of PRUFTECHNIK such as the award 

winning VIBXPERT device family, the VIBRONET 

Signalmaster and the DNV GL certified VIBGUARD 

and VIBROWEB XP.

 

OMNITREND Center is available in single user or 

client-server versions, is ready for cloud solutions, 

and provides powerful aids like knowledge-based 

machine templates, online and offline device 

managers. Statistical post processing methods 

help to monitor the health of even the most 

complex machines. The operator quickly gets an 

overview about the status of his machine park using 

interactive asset reports. Thanks to the flexible html 

format one can easily share this information with 

colleagues and managers.

ROTALIGN touch also promises a more modern 
experience of alignment. The first capacitive glove-
enabled touchscreen in the market makes alignment 
quickly become second nature: just tap, swipe and 
drag, just like a smartphone or tablet. When the job 
really gets hands-on, use voice control for hands 
free operation. The redesigned user interface with 
3D animations and the wizard-like user guidance 
provide a fully transparent, visual and intuitive 
workflow.

With its strengthened glass screen and tough 
housing, ROTALIGN touch is built for industrial 
environments. Cornerstone of the new solution is 
the unique sensALIGN intelligent sensor technology 
delivering the industry leading precision that you’ve 
come to expect from PRUFTECHNIK.

Visit www.what-is-coming-next.com/en

Full diagnostic power on your PC
OMNITREND stands for thousands of successfully implemented CbM programs within plants all over 

the world. With OMNITREND Center, PRUFTECHNIK Condition Monitoring now takes the next 

step and launches a modern, powerful and easy to use software platform.

For further information, please visit

www.pruftechnik.co.uk

PRUFTECHNIK Ltd. 

Tel: +44 1543 448350  |  Fax: +44 1543 275472 

eMail: info@pruftechnik.co.uk
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