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Ride the wave of African free trade

T
he UK-Africa Investment Summit’s Sustain-
able Infrastructure Forum was held in London 
from Monday January 20 to 22 at which lead-
ers, dignitaries and representatives of many 

African countries met with the British Prime Minister, 
Boris Johnson, along with foreign secretary, Dominic 
Raab, the UK’s international development secretary, 
Alok Sharma and, possibly in one of his last royal ap-
pointments, HRH Prince Harry.

Africa is a “booming continent” with “staggering 
levels of growth,” said Johnson during his opening 
address. “Look around the world today and you will 
swiftly see that the UK is not only the obvious partner 
of choice, we’re also very much the partner of today, of 
tomorrow and decades to come.”

The presidents of Ghana, Nana Akufo Addo; of 
Kenya, Uhuru Kenyatta; of Mauritania, Mohamed Ould 
Cheikh el Ghazouani; and the African Development 
Bank President Akinwumi Adesina, along with Alok 
Sharma, all addressed the plenary panel discussion 
on ‘Sustainable Finance and Infrastructure – Unlocking 
the City of London and UK financial services for growth 
in Africa.’

President Kenyatta, who rang the opening bell at 
the London Stock Exchange (LSE) to mark the launch 
of Kenya’s first-ever green bond on the LSE, made the 
case for innovative and sustainable investments in 
energy infrastructure. “We all must think out of the box 
in terms of energy … to ensure we produce more green 
energy,” he said before launching a sovereign green 
bond of US$41.45-million for use in building environ-
mentally friendly student accommodation in Kenya.

On UK-Ghana partnerships, President Nana 
Akufo-Addo said, in a world where Africa’s wealth is 
undisputed, “the City of London can play a significant 
role in bridging Africa’s huge infrastructure gap ... and 
the LSE can be a pivot in the new relationship with the 
continent. Indeed, one in four consumers will live in 
Africa by 2030,” he said.

Getting to the business end of conference on the 
Tuesday morning, African Development Bank President 
Akinwumi Adesina announced a new US$80-million 
infrastructure financing partnership between the UK’s 
Department for International Development (DFID) and 
the African Development Bank. “The continent’s $68 
to $108-billion infrastructure investment gap per year 
is massive, but it depends on how you look at it. Either 
the cup is half full or half empty. To us, this is a $68 to 
$108-billion opportunity,” he said. 

“Since joining the Bank in 1983, DFID has been 
a lead supporter of the African Development Bank. 
It’s strong and consistent support for the African 
Development Fund has helped us to support the de-

velopment of low-income states, especially the fragile 
states,” he continued.

Describing the impact the work has had on infra-
structure in the past four years, he noted that 18-mil-
lion people had been connected to electricity, 101-mil-
lion to access to improved transport and 60-million 
people to improved water and sanitation.

“Without any doubt, DFID and the UK govern-
ment’s investment in the African Development Bank 
pays off and delivers huge impacts in Africa,” he said 
before introducing the idea of framing the infrastruc-
ture spending gap as a demand-based opportunity 
for financing … “and the opportunities are many: from 
railways to ports, airports, water, sanitation, ICT and 
energy,” he suggested.

Speaking later that day at a symposium co-organ-
ised by the All-Party Parliamentary Group for Africa 
under the theme UK-Africa Trade and Brexit, Adesina 
said that Africa was on the cusp of unmatched eco-
nomic transformation and that the UK must engage 
in a partnership of change.

“The Africa of the 21st century is very different... 
new and more confident,” he continued, arguing that 
the UK should be a significant trading partner. “The 
reality, however, is that the UK’s trade with Africa 
is trending downwards. From a $49-billion peak in 
2012, trade decreased to $30.6-billion by 2018,” he 
noted. This against a backdrop of projected business-
to-business and consumer-to-consumer expenditure 
of $5.6-trillion by 2020, and a food and agriculture 
market worth $1-trillion by 2030.

He highlighted the obvious advantages of trading 
under the African Continental Free Trade Agreement, 
which, as of July 2019 when Nigeria signed, now 
consists of 54 African countries; represents a market 
of more than 1.3-billion people; a gross domestic 
product of $2.5-trillion; and is the world’s largest free 
trade area since the establishment of the World Trade 
Organisation.

The continent is home to eight of the 15 fastest-
growing economies in the world. By 2030, 42% of the 
world’s youth will be African, resulting in a substantial 
workforce and a huge number of potential consumers.

“Africa has a fabulous future,” said Sharma in his 
concluding remarks, before announcing five partner-
ships to mobilise private sector investment in quality 
infrastructure on the continent. “Together, let’s do 
more to accelerate sustainable infrastructure invest-
ments in Africa,” said Adesina. 

Who could disagree? But to make it happen, real 
investors need to commit real money. Those that do 
stand to gain, as do the new wave of younger, more 
confident and more ambitious modern Africans. q
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T
eflon™ was invented back in 1938 by 
a research chemist called Roy Plun-
kett while working at the DuPont’s 
Jackson laboratory in New Jersey, 

USA. He was working with the fluorocarbon 
gas, tetrafluoroethylene (TFE, C2F4) at the 
time, on a DuPont joint venture to develop 
new refrigerants. One morning, when Plun-
kett and his assistant opened the valve of 
the TFE gas cylinder, nothing came out. After 
unscrewing the valve, tipping the cylinder 
upside down and, eventually, cutting open 
the cylinder, the researchers found that a 
waxy powder with amazing properties – most 
notably, a very low coefficient of friction – had 
formed and stuck to the inside surfaces of the 
cylinder. The TFE gas had polymerised to form 
polytetrafluoroethylene or PTFE, which was 
registered under the Teflon™ trademark by 
DuPont in 1944.

Chemours was spun off from DuPont’s 
performance chemicals businesses in 2015, 
so retaining the PTFE invention claim and 
all of the rights associated with the Teflon™ 
product range. “Today, Teflon™ is not just 
PTFE, though. As well as PTFE, Teflon™ coat-
ing formulations also include, FEP (fluorinated 

Chemours, the world leader in titanium technology, fluoroproducts and chemical 
solutions, approached South Africa-based Thermaspray, to become the sole 
distributor and only licenced applicator of Teflon™ coatings in Southern Africa. 
MechChem Africa talks to Adee Glennie (right), Themaspray’s Teflon™ sales 
engineer, and Philip van Wyk (left), the company’s engineering support manager, 
about the history, application technology and the unique combination of properties 
offered by genuine Teflon™ coating formulations.

Hamburger baking trays coated with one of 
Chemours’ PFA-based Teflon™ formulations.

Thermaspray adds Teflon™ to its 
surfacing offering

ethylene propylene), PFA (perfluoroalkoxy 
alkanes), ETFE (ethylene tetrafluoroethyl-
ene) and many others. Dry film and one coat 
options are available for these coatings, 
which each have a different chemical make-
up enabling them to be applied via liquid or 
powder dispersions. Coatings can have two, 
three or more layers, depending on the type 
of Teflon™ and the application. Some coatings 
are FDA-approved as safe for food contact, 
while others are formulated to better suit 
chemical and industrial applications,” notes 
Glennie.

“PTFE with PFAs, for example, are com-
mon constituents of Teflon™ formulations 
and are often combined to enhance non-
stick properties and chemical  resistance,” 
she tells MechChem Africa, adding that PFA 
substituents also allow the polymer to be 
melt-processed.

Summarising the amazing and unique 
characteristics of Teflon™ coatings, Glennie 
produces a lengthy list:
• Non-wetting: Teflon™ coated cookware 

is ideal for producing sauces and gravies, 
for example, because none of the flavours 
stick to the hot surfaces so every drop of 
ingredients is retained in the mix.

• Chemically inert: As a result of the tightly 
packed structure and the strong bond 
strengths between the carbon and sur-
rounding fluorine atoms, Teflon™ is resis-
tant to almost all chemicals and solvents.

• Non-stick/self-cleaning: The tightly in-
terlinked chain of CF2 atoms results in 
very low Van der Waal forces between 
the Teflon™ surface and external sub-
stances on the surface. Water droplets, 

for example, will stay round and simply 
roll off a Teflon coated surface.

• Heat resistant: The surface remains fully 
functional at temperatures of up to 260 °C 
and down to as low as -200°.

• Non-toxic and PFOA Free: Health con-
cerns have been raised in the past about 
the compound PFOA, which used to be a 
constituent of PTFE products, but Teflon™ 

has been PFOA-free since 2013.
• Low friction/self-lubricating: Teflon™ 

still has one of the lowest friction coef-
ficients of all known solids, which makes 
it ideal for sliding, bearing and lubrication 
applications.

• Non-flammable: Teflon™ has virtually no 
hydrogen and a very high oxygen index 
(90) which means that combustion-based 
reactions cannot occur making the mate-
rial inherently non-flammable.

Industrial applications for Teflon™ 
coatings
The surface properties associated with the 
Teflon™ range make it a good fit solution for 
a host of industrial processes. FDA-compliant 
industrial bakeware is routinely Teflon 
coated for the hygienic advantages of easy 
clean-in-place and low product entrapment. 
Teflon™ -coated bakery equipment such as 
hoppers, conveyors, mixers, cookware and 
food processing equipment surfaces offer 
minimum possible surface friction and maxi-
mum corrosion resistance, while ensuring 
contamination-free processing.

“Chemours has long been the go to coat-
ing company for global industrial bakeware 
and enjoys high percentages of the market. 
Bakeware is our key market in South Africa, 
too, and we have already secured the business 
of one of the key fabricators of equipment 
for the bread baking industry,” Glennie tells 
MechChem Africa.

“We are now coating new and refurbished 
trays and conveyors and striving to educate 
end-users about what they are getting. In the 
past, local baking equipment was coated with 
a mish-mash of other imported products that 
could be non-approved and inferior. Teflon™ 
was not being used.

“Chemours will guarantee the number of 
lifecycles for a Teflon™-coated bread tray, for 
example. There are many different sizes of 
bread trays and each has a number of pans 
in a strap. By choosing the most appropriate 
genuine Teflon™ formulation, the bakery is 
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Left: Before applying a Teflon™ coating, baking trays must be degreased and abrasive blasted with a 
suitable grade of aluminium oxide. Right: By choosing the most appropriate genuine Teflon™ formulation 
to suit the product being baked, bakeries can be assured that the minimum life specified by Chemours will 
always be achieved.

assured that the minimum specified life will 
be achieved,” she says, adding, “and once this 
life has been reached, the whole strap can be 
returned to us, stripped down and recoated, 
giving a second and third guaranteed life.”

In addition, Teflon™ formulations are 
custom designed to suit the application, 
raising the cleanliness levels of the facility, 
most notably with respect to oil. “Oil gets 
everywhere and when baked it can leave 
a black residue that compromises the end 
quality of the bread – and once on a pan, this 
residue will compromise the quality of every 
subsequent bake”.

“By using Teflon™, far less release agent is 
required, which is already a cost saving; the 
residue problem is massively reduced; and the 
bread is healthier, better tasting and better 
looking,” she informs MechChem Africa. In ad-
dition, maintenance is reduced and recoating 
times extended, all of which makes choosing 
Teflon™ far less risky and more cost effective 
than unapproved substitutes with no quality 
guarantees,” she argues.

According to the bakeware coating facility 
in Egypt where Thermaspray received train-
ing  on how to apply Teflon™ to Chemours-
approved standards: “Teflon™ formulations 
are the best in terms of quality and value for 
money and they present the lowest risk to a 
manufacturer because of Chemours’ quality 
guarantees and backup service,” Glennie tells 
MechChem Africa.

“Most coatings available in Africa have 
no quality approvals of any kind. In addition, 
Teflon™ coatings formulations are designed 
to suit the exact type of bread being baked – 
white, brown, wholemeal or baguettes. Each 
bread type has a matching Teflon™ formula-
tion, depending the sugar levels and oils being 
used, which again raises the effectiveness of 
the coating and the overall quality of the end 
product,” she adds. 

Outside of the baking industry, other 
industries that could benefit from genuine 
Teflon™ formulations include: 
• The chemical and steel industries, where 

friction and corrosion are key reasons for 
adopting the material. A Teflon™ surface 
coating can slow down or stop the cor-
rosive wear on hoses and other plant 
components, protecting the substrate and 
extending component life.

• Printer and textile rollers, adhesive re-
winders and paper process rolls, where 
low-friction and non-stick properties 
can make for smooth and more efficient 
operation.

• Improving the chemical resistance of valves, 
pumps and impellers to corrosive media.

• For coated saw blades, which keeps blades 
sharp for longer while consuming less 
power.

Describing how coatings are done, Van 

Wyk says that many of the processes that 
Thermaspray already uses for its thermal 
spray offering are also needed, such as 
degreasing and abrasive blasting. “Depending 
on the coating used, the surface area will be 
blasted with a suitable grade of aluminium 
oxide. Teflon™ coatings adhere best when 
the substrate is pre-heated. Once the primer 
is applied, a drying process normally follows. 
Some processes require a midcoat with a sec-
ond cure, and the final stage always involves 
a topcoat and a final cure. 

“Teflon™ coatings are vastly different 
from Thermaspray’s metallic and ceramic 
coatings, which offer a host of different kinds 
of protection. Thermal spray coatings and 
Teflon™ often combine well, however, where 
a dimensional build up and wear protective 
coating can be achieved via thermal spray-
ing, with an additional Teflon™ coating being 
added for non-stick or chemical resistance,” 
Van Wyk informs MechChem Africa.

Glennie continues: “There are still many 
myths and misconceptions about Teflon™. 
Many coating applicators will refer to their 
PTFE or non-stick coating as ‘Teflon™’. But 
only products manufactured and distrib-
uted by Chemours may be labelled Teflon™. 
Everything else is a non-specific PTFE, FEP 
or PFA,” she warns.

“Teflon™ is PFOA free and complies to 
strict FDA and European coating regulations 
in cookware and bakeware. Other products 
manufactured in the East and South America 
do not always comply to these strict standards 
and their manufacturing processes are not 
regulated.

“We at Thermaspray will be the sole dis-
tributor and the only licensed Teflon™ appli-
cator in Southern Africa. Our manufacturing 

processes are regulated to Chemours global 
standards, which will make us a Licensed 
Industrial Applicator (LIA) – and genuine 
Teflon™ coatings can only be applied by 
the LIA, which will be Thermaspray,” she 
concludes. 

About Thermaspray
For more than twenty years Thermaspray 
has specialised in providing wear and cor-
rosion resistant thermal spray coatings, 
plasma transferred arc cladding and refur-
bishment services to Original Equipment 
Manufacturers and end-user clients. 

Thermaspray’s thermal spray processes 
include high velocity oxy-fuel (HVOF), Plasma 
spray, electric arc spray, combustion wire 
spray, powder flame spray and spray and fuse, 
all performed with 6-axis robotic manipula-
tion to ensure process repeatability. Thermal 
spray coatings are used to refurbish compo-
nents subjected to degradation by wear, cor-
rosion, oxidation or cavitation extending the 
service life and performance of components.

Thermaspray has also recently added laser 
cladding to the specialised services offered. 
Laser cladding is a process which applies a 
metallic overlay material to primarily metal-
lic substrates, offering properties similar to 
traditional welding methods such as hardness 
and impact resistance. It does, however, offer 
benefits such as low dilution, a small heat-
affected zone, and minimal heat input into the 
substrate. Laser cladding applications range 
from shafts to valves, housings, rotors and 
drilling stabilizers. 

Other services offered include machin-
ing, grinding, diamond grinding, probe track 
burnishing, electrical run out measurements/
reporting, finishing and super finishing. q
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T
o fail to plan is to plan to fail. How 
often have we heard this? It’s been 
around for so long it’s grown a beard. 
Yet, there are many times when fail-

ure arrives unannounced and not prepared 
for. And producing a plan when the crisis is 
upon you usually means working all hours, day 
and night, and a few more besides.

To be prepared for failures in an engineer-
ing system is to plan for an eventuality that 
is certain to arise. And that it will probably 
happen when you are standing alongside 
your braai with a cold one in your hand and 
few friends is, perhaps, inevitable. It was ever 
so. Disaster never strikes when you are ready 
for it, but when you least expect it. Murphy 
was an optimist. If your name happens to 
be Murphy, I apologise. I know it wasn’t you. 
The Murphy I was referring to is fictional 
and malevolent, but as predictable as Angela 
Merkel’s hairstyle.

Having ‘all the spare parts you might 
need’ sitting on a shelf in the stores will help 
in two ways. First, these will only be needed 
for planned maintenance – for the systems 
that never fail unexpectedly (Murphy again!) 
– which results in the ire of bean-counters, 
who look at the amount of money tied up in 

In his Failure column for this issue Tim J Carter talks about the perils 
of ignoring known failure risks; the value of monitoring equipment 
condition for signs of deterioration; and the role ‘what if’ failure response 
scenarios can play in minimising resulting damage and maximising failure 
response rates.

In its Apollo and Space Shuttle programmes, NASA proved to be 
very good at identifying technical ‘what ifs’.

Dismantling a used oil pump strainer filter to recover wear debris for analysis, 
although messy, is not as messy as having a machine breakdown

Wear debris from a magnetic plug, in the right hands, speaks volumes about the 
state of the equipment, without having to take it off-line for disassembly.

Planning for failure

inventory. Second, when some-
thing does break unexpectedly, 
critical parts will always have 
been overlooked or missing from 
stores. And the agents won’t have 
thought of keeping these either.

Don’t get me wrong about 
bean-counters, I have much re-
spect for accountants. Anyone 
who can accurately do and seem 
to enjoy what is, to me at least, 
a tedious and repetitive task 
deserves respect. My late Father 
was an accountant, and he har-
boured a dream that I should 
follow in his footsteps. It is prob-
ably just as well for the accoun-
tancy profession that I became 
an engineer.

I also have great respect for the hard-
pressed maintenance engineer, who is com-
pelled to stretch his manpower, his equipment 
and his budget a little further every day. These 
champions stretch the maintenance capabil-
ity to keep the place running, while having to 
work with a bare minimum of resource.

I have respect for the production people 
too. They are forever being pushed to produce 

more product, in less time and at lower cost 
and ever increasing quality. A difficult situ-
ation, to say the least, and it means pushing 
the equipment to the limits and sometimes 
beyond.

The maintenance engineer has some 
powerful tools at his or her disposal. Careful 
condition monitoring will accurately pin-
point an incipient failure in time to take the 
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⎪ Maintenance and asset management ⎪

Tim J Carter is a consulting physical 
metallurgist previously in private practice 
and now with ImpLabs in Benoni: 
timjcarterconsulting@gmail.com.

appropriate steps to at least avert disaster, 
even when it means implementing a hastily 
or unplanned shut-down for repairs. 

The installation of magnetic chip detec-
tors in a gear-box, for example, will warn that 
either a gear or bearing is getting past its ‘best 
before’ date in time for replacement parts to 
be installed, before the need arises to repair 
the collateral damage that comes with a seri-
ous in-service failure. 

Correct oil analysis will do the same. 
Although dismantling a used oil filter to re-
cover wear debris for analysis after a routine 
lubricant change is a messy business, it is not 
as messy as having your week-end ruined if a 
machine breaks when you are packing up to 
leave on a Friday afternoon. And wear debris, 
in the right hands, speaks volumes about the 
state of the equipment, without having to take 
it off-line for disassembly.

When you tell production that they will 
be down for a few days, they will protest 
vociferously, complaining that their targets 
will go straight out of the window. Tell them 
they could keep running until the whole plant 
goes completely belly-up, then it will be a few 
weeks of down-time instead of a few days, and 
a lot more expensive.

A good organisation will have, in its main-
tenance files, a selection of ‘what if’ plans 
that, even if they don’t provide the complete 

answer, will at least point in the right direc-
tion. Check them carefully, at least one will 
almost certainly be missing. 

NASA, usually very good at the technical 
stuff, was very good at ‘what ifs’, too. But 
their engineers never spotted that the CO2 
absorber canisters for the command module 
wouldn’t fit the system in the lunar module 
on Apollo 13. It nearly cost them three astro-
nauts. With Apollo 14, they did know.

They knew about the O-ring seal problem 
on the space shuttle, but were told to “take off 
your engineering hats and put on your man-
agement hats”, with inevitable consequences. 
They also knew about the problems with the 
insulation on the external fuel tank. Both were 
engineering problems, but the cause of failure 
was management accepting the status quo 
and doing nothing about it. 

Your systems are probably not linked to 
such serious consequences, and you prob-
ably don’t have a few thousand of the most 
talented engineers in the US on your staff, 
either. There’s probably just you and a few 
others. So I suggest giving the task of devel-
oping ‘what if’ plans to the youngest, least 
experienced engineers-in-training. They may 
not be overly familiar with the system, which 
improves the chances of them spotting issues 
you’ve missed.

Once spotted, give them the task of work-

ing out how to respond to identified scenarios. 
They’ll probably come up with a few bright 
ideas that either won’t work or would bank-
rupt the company. But since these are only 
plans, they can be changed, and the young 
engineers will be getting good experience of 
keeping equipment running in the real world. 

Some of the ideas they come up with will be 
spot-on, though, turning out to be diamonds 
rather than just stones.

The opinions expressed in this column are 
mine and mine alone. q

www.boschrexroth.africa
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I
n an exciting recent deal, the Intomba-
zane Development Trust has invested in 
the Germiston-based specialist in diesel 
and gas engine component remanufac-

ture. This new shareholder recognised the 
value in the company, including its continuous 
investment in latest technologies and its com-
mitment to the local economy. The Intomba-
zane Development Trust also appreciated the 
company’s strong ethos of skills development. 
The involvement of the trust will further en-
hance this important work, by supporting the 
entry of black women into engineering fields 
through study bursaries.

“It is gratifying to see our interventions 
uplifting previously disadvantaged candi-
dates, focusing on learners at tertiary level,” 
says Andrew Yorke, operations director at 
Metric Automotive Engineering. “The skills 
they are learning are vital to the South African 
economy and will certainly transform their 
lives for the better.”

Yorke highlights the importance of genu-
ine transformation initiatives by the private 
sector to fill gaps in the market and support 
economic growth. This means training histori-
cally disadvantaged individuals in areas where 

Working to embrace the spirit of transformation and 
development, Metric Automotive Engineering has affirmed 
its Level 4 status in terms of Broad-Based Black Economic 
Empowerment (B-BBEE) requirements.

Metric Automotive Engineering operates a comprehensively equipped facility and is committed to empowering skills development.

Empowering women through B-BBEE

their academic suc-
cess can be reward-
ed through employ-
ment and personal 
growth in productive 
jobs.

“There is no time 
for window-dressing 
while our economy 
struggles to create the necessary opportu-
nities for young people,” he says. “We are 
embracing the real spirit of B-BBEE, which 
is not to empower individuals who already 
have access to opportunities, but rather to 
give a chance to those who haven’t had an 
opportunity before.”

He emphasises that the beneficiaries of 
the recent deal are previously disadvantaged 
women. Through the company’s training ini-
tiatives, it is furthering the opportunities that 
exist in fields such as the local remanufactur-
ing of large engine components.

Metric Automotive Engineering has 
long been a leader in diesel and gas engine 
component remanufacture, leveraging the 
latest technology and decades of experience 
in this sector. With its Level 4 B-BBEE status, 

customers receive 100% spend recognition 
for any work they procure with the company. 

Its modern workshop facilities are 
equipped for a range of testing, grinding, 
reprofiling, reboring, surfacing and other 
specialised engineering services. Work is 
conducted on large diesel and gas engine com-
ponents including cylinder heads, cylinder 
blocks, crankshafts and conrods. Compete en-
gines are overhauled and assembled in-house, 
and are dyna-tested on one of the company’s 
three dynamometers. 

The Intombazane Development Trust is 
a non-profit organisation owned by black 
women, whose beneficiaries are young black 
women under the age of 29. It is an indepen-
dent trust that maximises the use of its capital 
for educational purposes. q

The involvement of The Intombazane Development Trust will enhance Metric 
Automotive Engineering’s important work, by supporting the entry of black 
women into engineering fields through study bursaries.
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T
he emergency repairs were required 
after the generator broke down in 
October 2018, with damage includ-
ing failed bearings on the generator 

train. ACTOM Turbo Machines, a division of 
ACTOM (Pty) Ltd, undertook to complete the 
work and have the generator back in opera-
tion by mid-December 2018.

Demonstrating its high level of expertise 
as a mechanical repairer, ACTOM Turbo 
Machines first diagnosed all the elements that 
would require attention during the repair. All 
four bearings – as well as the rotor sealing 
elements – were found to be damaged. Other 
damage, which was unrelated to the October 
failure, was also discovered.

“The damage involved a crack on the high-
pressure (HP) gland section of the main steam 
casing, while a second unforeseen irregularity 
was a malfunction in the starting or auxiliary 
oil pump,” said Danie Bloem, ACTOM Turbo 
Machines’ project manager on the contract. 

Other irregularities were an incorrect bolt 
clearance on one of the HP palms, probably 
due to faulty installation. 

“In addition to repairing the damaged 
bearings, we had to recondition a spare set 

A quick repair by ACTOM Turbo Machines 
put a 40 MW turbine generator for 
ArcelorMittal’s Vanderbijlpark works 
back into service on a fast track schedule.

ACTOM Turbo Machines technicians– from left: Louis Claasen, Jacques Zandberg and Dehan Meyer –pre-
pare to work on the 19 t rotor of the 40 MW turbine generator, as a rigger guides it into position. 

Quick repair of ArcelorMittal turbine

of bearings that ArcelorMittal had in reserve,” 
Bloem said. “The sealing segments were 
replaced with new ones manufactured at our 
Sasolburg works.”

He noted that the process of repairing 
the crack in the main steam casing took the 
team five days, working around the clock. 
“A high level of welding expertise was re-
quired here, as the casing was made of a 

special material,” he added.
The repair of the starting oil pump was also 

performed, in just two days. This required the 
manufacture of a new shaft and the recondi-
tioning of the mechanical seals. 

Once the generator resumed operation, 
vibration testing confirmed that its perfor-
mance had improved significantly, Bloem 
pointed out. q

Pragma invites engineering students to apply for its student training programme
Leading enterprise asset management 
engineering company Pragma will host 
its  award-winning Student Training 
Programme (STP) in June and July 2020 at 
its head office in Cape Town. Students are 
invited to apply for one of the ten sought 
after spots on this programme between 
1 March and 31 March 2020.

“The three-week programme is specifi-
cally aimed at B.Eng. or BSc Eng. students 
in their third or fourth years of studies. The 
programme content ensures that students 
are introduced to the concepts of enterprise 
asset management as well as Pragma’s 
service offering. Participants also have the 
opportunity to be part of various coach-
ing and mentoring sessions with Pragma’s 
senior management team so as to provide 
them with valuable life and career lessons,” 
says Stéphan Pieterse, chief people officer 
at Pragma.

According to Darius Booyens, associate 
consultant at Pragma, the theme will be 

Data Science: Future-proof your career, 
since Data Science is a regular topic within 
Pragma. “It goes hand in hand with ‘con-
nected tech’ – another big drive within 
Pragma. I believe that data science will go 
from being a desired skill to a necessary 
skill in the near future, especially given the 
incredibly fast expansion and use of tech-
nology in the physical asset management 
space,” he explains. “The era of connected 
devices and big data is upon us and if we 
aren’t ready, we’ll be left behind. The abil-
ity to be accomplished in complex problem 
solving is the top skill needed in jobs in 2020 
and beyond. Future proofing your career is 
essential if we look at the pace at which new 
jobs are being created, and traditional ones 
coming to an end. Data science and machine 
learning will help us become better at our 
jobs so we can be more efficient to keep up 
with market demands.”

Nina Booysen, project engineer at 
Pragma, adds that the student training 

programme typically runs from the start 
of the last week in June to the end of the 
second week in July. “The programme will 
run from 22 June until 10 July 2020. This 
year we celebrate a decade of Pragma’s 
Student Training Programme (STP), which 
also coincides with Pragma’s 30th birthday.”

Pieterse has been involved in the design 
and execution of the student training pro-
gramme since Pragma presented its first one 
in 2011. As he retires from this position, he 
says there could not have been a better duo 
to take over the reins, than two STP alumni.

“It’s been an amazing privilege and 
honour to have been part of the design and 
execution of this programme. Both Darius 
and Nina participated in the programme. 
I wish them all the very best. I know they 
will take the programme to even greater 
heights,” Pieterse concludes. q
For more information visit: https://www.prag-
maworld.net/culture-careers/student-training-
programme/ .
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T
he latest digital products from 
FLSmidth for the cement and min-
ing industries focus on delivering 
real-time data on the go. The new 

generation of products form part of the 
FLSmidth ENABLR portfolio of digital solu-
tions that connect, monitor, and optimise 
asset performance and enable customers to 
simplify operations and improve productivity. 
They are:
SiteConnect™ Mobile Insights App: An 
intuitive-to-use and simple-to-navigate mo-

FLSmidth has launched a new generation of site management information systems for 
cement and mining. Customers can access a suite of mobile and web apps that bring 
performance data out of the control room and directly to their laptop and smartphone.

Real-time operations intelligence – 
digital, direct and on the go

bile app, delivering insights on the go with 
on-demand equipment and plant perfor-
mance and health data. Data signals – known 
as tags in the app – can be easily found and 
monitored. Tags can be grouped into collec-
tions to offer snapshot summary reports of 
critical indicators, such as production, equip-
ment performance or equipment health. A 
favourites list enables users to recall key data 
instantly. Email alerts and push notifications 
inform users when pre-defined events occur, 
e.g. unplanned downtime or production short-

ages, allowing prompt resolution of issues.
ECS/PlantDataManagement: A comprehen-
sive management information system de-
signed for the cement and minerals industries. 
The latest browser-based system integrates 
all process and quality information islands, 
making critical real-time plant data available 
to operational, management and executive 
personnel. ECS/PlantDataManagement can 
cover one process area, a complete plant 
or several facilities, following an Enterprise 
architecture. Dashboards, process analysis 
and process/production reports have never 
been more easily available.
ECS/UptimeGo: A downtime analysis solution 
to help plant staff identify the issues that in-
terrupt operations and prevent unwanted fu-

ture downtime. ECS/UptimeGo is now 
fully integrated into a single platform 
with ECS/PlantDataManagement, 
allowing simultaneous analysis of 
process, production, health and down-
time data via a unified user interface. 

The solution calculates the economic value 
of downtime, allowing plant staff to focus on 
finding the root causes of the problems that 
impact plant productivity.

“With on-demand and remote access to 
key data points, we are putting users in control 
of optimising their plant and equipment per-
formance health,” says Ole Knudsen, head of 
digitalisation product management. “We live 
in an interconnected, data-rich world, and this 
suite of products helps make sense of this data, 
bringing insight and transparency to plant and 
equipment operations. Ultimately, we want 
to give users a better night’s sleep, safe in the 
knowledge that their plant and equipment 
are operating as they should be – and that 
they have the ability to respond quickly and 
effectively if the unexpected happens.” q
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F
LSmidth’s SmartCyclone is a monitoring and con-
trol solution for reducing cyclone-related process 
deviations. It also improves cyclone overflow particle size 
distribution, predicts and controls cyclone maintenance schedules, and 

optimises closed-circuit grinding processes.
This equates to monitoring the performance of individual cyclones within a 

circuit in real time, preventing unplanned breakdowns from occurring and 
monitoring wear rates while ensuring the cyclones are operating optimally 
at all times. This translates into higher efficiencies in the plant and ultimately, 
higher profitability.

The SmartCyclone closed circuit grinding optimisation system combines a 
variety of FLSmidth patented technologies which include the FLSmidth Krebs 
SmartCyclone wear detection sensor technology as well as the Krebs’ patented 
roping sensor technology with patent-pending wireless controller system. 
This technology immediately identifies if a cyclone is malfunctioning.

The closed-circuit grinding optimisation system also 
incorporates FLSmidth’s ECS/ProcessExpert® pro-
cess control software with a new patent-pending 
SmartWear™ cyclone maintenance algorithm. One 
of the largest benefits associated with this software 
is the ability to develop a uniform opera-
tion strategy that outlines the best way 
to run the plant. Once this strategy has 
been established, the necessity to train 
new operators is reduced.

Reducing or eliminating manual operation, 
which decreases the potential for human error, is 

Process plant optimisation techniques have become a 
necessity for mines looking to maximise their operating 
performance by keeping costs low, throughput 
high and downtime to a minimum. FLSmidth’s 
automated SmartCyclone™ system is a solution 
that delivers in all three areas for cyclone circuits, 
a vital processing element in any plant.

Process plant optimisation realised with 
FLSmidth SmartCyclone™

Product line technician docking the SmartCyclone™ handheld wireless controllers.

SmartCyclone wear and roping sensors 
can be installed on KREBS® cones, 
apex and other cyclone components.

SmartCyclone manifold system 
installed with roping sensors monitors 
and reacts to cyclones when roping 
occurs.

in fact one of the overarching benefits of 
SmartCyclone.

FLSmidth has more recently enhanced 
its Krebs SmartCyclone system with wire-
less technology that enhances installation 
simplicity by eliminating the need for indi-
vidual nodes and the interconnecting cables 
between the sensors and nodes and associ-
ated controllers.

It utilises a central wireless controller that 
can handle up to 16 sensors per unit; providing 
real-time wireless detection and communica-
tion of roping and/or wear data. The new wire-
less controller unit is a handheld device that 
can be removed from its docking/charging 
station to sync the individual sensors. Once 
it’s removed, it goes into battery power mode 
and the user can walk to a desired sensor, 
activate it with a magnet; trigger and set the 
necessary operating parameters. q
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D
riven by the need to increase 
throughput and reduce downtime, 
the global mining industry has 
become more discerning about 

equipment selection for process plant appli-
cations. The SAG mill trommel is an example 
that delivers in both areas. With large volume 
capabilities and a robust and simple structure, 
it is considered a viable alternative to vibrat-
ing screens in SAG mill scalping applications. 

Many designers and mill operators believe 
that the benefits of simplicity and the ability to 
handle throughputs in excess of 3 500 tons per 
hour of solids make trommels the preferred 
equipment for this application.

“A key component ensuring optimal 
performance of SAG mill trommels is the 
screen panel, which enables the equipment 
to classify large volumes of mill product,” says 
Francois Fouche, senior screening specialist 
at Multotec.

The company has developed a special 
range of rubber compounds that are used to 
manufacture the compression moulded rub-
ber screen panels, which are considered the 
highest wearing items in the trommel.

 “We have achieved excellent results from 
our compression moulded screen panels with 
wear life extending over six months in 4 500 

Multotec’s locally manufactured SAG mill trommel screens provide a viable 
alternative to vibrating screens in SAG mill scalping applications, offering a reliable 
and efficient operation with reduced downtime. 

Francois Fouche, senior screening specialist, 
Multotec Manufacturing.

Multotec SAG mill trommel screens.
Multotec has the process capacity to size SAG mill 
trommel screens with diameters up to 5.5 m.

Trommel screen provides simple 
classification for large volumes

tons per hour SAG mill applications,” Fouche 
explains.

Multotec has nearly four decades of expe-
rience supplying locally manufactured trom-
mel screens. The company has the process 
capability to size SAG mill trommel screens 
with diameters of up to 5.5 m. The company 
also designs its trommel screens to suit each 
customer’s requirements and confidently 
offers process and mechanical guarantees.

“Considering the size and complexity of 
large SAG mill trommel frames, Multotec 
is able to apply the latest Finite Element 
Analysis techniques during the design phase 
to ensure we reduce fatigue stresses and en-
sure structural integrity,” Fouche says. 

Given the arduous duty, Multotec covers 
all frame surfaces that are exposed to the 
milled product with a wear resistant material, 
typically rubber. 

Fouche says the operational performance 
of a SAG mill trommel is another key consid-
eration for Multotec. “As adequate retention 
time is required for the efficient removal of 
the fine fraction, we need to reduce the high 
velocity of the slurry that exits SAG mills. We 
are able to achieve this with various configura-
tions of weir bars. The design of a set of scrolls 
is an integral part of the design process as 

these regulate the flow of solids through the 
trommel screen.”

Multotec has supplied a number of trom-
mel screens for 38 to 40-foot SAG mills that 
required 500 to 600 mm high weir bars to 
create sufficient retention time. The company 
also supplies a range of rubber shell plates and 
lifter bars to protect the SAG mill trunnion 
against wear.

“Providing long term customer support is 
one of the major advantages that Multotec 
offers,” says Fouche. “Our experienced compe-
tent field service crews maintain the screen-
ing media and provide condition monitoring 
on the trommels.

“Our field service maintenance crews fo-
cus on wear rate indication and monitor the 
wear resistant lining of the steel structure, 
and in doing so provide a complete mainte-
nance solution,” he concludes. q
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T
he installation, conducted during 
the first quarter of 2019, was in re-
sponse to a serious challenge faced 
by the customer. The existing head 

plates were wearing out at double the rate 
of the shell plates, which was leading to ad-
ditional maintenance shutdowns during the 
life of the liners, with associated extra costs. 

According to Mohamed Trabelsi, senior 
sales engineer at Multotec Rubber, collabo-
ration with the customer included sending a 
Multotec team to site to assess the situation. 
Multotec has a longstanding relationship with 
the customer at the process plant, with its 
trommel screens having operated successfully 
at the plant for over three years. 

“Our team of engineers was on site to 
gather vital operating information, including 
throughput tonnages, particle size, charge 
levels and rotational speed,” says Trabelsi. 
“We also assessed the variable speed drive 
system.”

The data was processed using the latest 
simulation software – Rocky DEM – in which 
Multotec Rubber has made a significant 
investment. Leveraged by well qualified 
engineers, this software can simulate the full 
lifecycle of liners and predict when the scrub-
ber will no longer perform efficiently.

“By combining our experience and ex-
pertise with the results of Rocky DEM, we 
are able to provide industry with fit-for-
application solutions,” Trabelsi says. 

Rocky DEM allows engineers to accu-
rately simulate all operating parameters in 
the scrubber. These include the shape and size 
of ore particles in the slurry being fed into the 
scrubber slurry, the charge level, the linings, 
attrition rates, particle trajectories and the 
scrubber’s rotational speed.

“We can therefore simulate the operat-
ing conditions of the scrubber, as well as the 
performance of the head and shell liners,” he 
says. “Upon our assessment of the results, it 
was found we needed a different configura-
tion of liners from the previous one in this ap-
plication. In fact, the solution was a uniquely 
designed liner configuration – quite different 
to what is traditionally used.”

He notes that, in Multotec’s experience 
of high throughput scrubber applications, it 
is critical to lift the material away from the 

In one of its largest scrubber installations to date, a phosphate 
mine in Morocco is benefitting from Multotec Rubber’s depth 
of expertise and experience in the field of scrubber liners. The 
scrubbers measure 6,5 metres in diameter and 11 metres in 
length – large dimensions necessitated by the process plant 
throughput of 12 million tonnes per annum. 

Multotec expertise cuts wear at phosphate plant

head plate, thereby 
alleviating the slid-
ing abrasion which 
causes excessive 
wear. 

“Our objective 
was to ensure opti-
mum wear life with 
the lowest total operating costs,” says Trabelsi. 
“Efficiency was enhanced by ensuring that 
the liner profile configuration was suited to 
the specific operating conditions. By doing 
this, the wear life in this application has been 
improved.”

Since installation, the liners have been 
performing in line with the customer’s expec-
tations and are expected to have a lifespan 
of over five years. These lifecycle predictions 
also allow the payback period to be accurately 
determined, assisting the customer to make 
the best operational and financial decisions. 

The liners are locally manufactured at 
Multotec Rubber’s world class ISO 9001:2015 
facility near Johannesburg, which has benefit-
ted from continued investment in technology 
over the years. 

“Our quality manufacturing facility ex-
pedites the production of liners engineered 
for individual applications,” Trabelsi explains. 
“The entire process from design stage to 
installation took just 12 weeks – in response 
to the urgency resulting from the prema-
ture failure of the previous scrubber lining 
installation.”

Trabelsi also notes that – even after find-
ing an appropriate solution – mines must 
constantly anticipate changing conditions in 
their process plants.

“As mines develop, the ore body changes; 
this brings changes to their throughput ca-
pacities and mill operating parameters,” he 
says. “If a process plant has liners that have 
run for ten years, it is not necessarily a given 
that the liner configuration is still suitable for 
the application.” 

He emphasises that, before quoting on 
a replacement liner, it is critical to conduct 
an assessment exercise in every applica-
tion. Most importantly, the liners should be 
engineered in accordance with the current 
operational parameters on the mine.

“This is why Multotec Rubber considers 

it so important that our engineers go to site 
and assess the actual mill operating data for 
themselves,” he says. “This makes it possible 
for us to gain access to the information from 
the plant operating system, so that the best 
solution can be engineered.” 

He highlights that correctly designed liners 
will offer greater energy efficiency and reduce 
media consumption. This is significant, as 
energy input and media consumption account 
for around 80% of the grinding costs in the 
plant – depending on the application.

“The more we are able to simulate, the 
more accurate information becomes avail-
able,” says Trabelsi. “We are then able to 
accurately predict the savings and payback 
period that could be expected at the plant – as 
a result of improved efficiency and reduced 
power consumption per ton.” q

The scrubber installation at a phosphate mine in Morocco was one of the 
largest undertaken by Multotec to date.

Multotec combines experience and expertise 
with the results of Rocky DEM to provide ‘fit for 
application’ solutions.

View from the discharge end after installation of 
the Multotec liners.



14    ¦    MechChem Africa  •  February 2020

F
ormed through a joint venture, Taurus Mining Solutions 
brings together design expertise and substantial experience 
from manufacturing and aftermarket services. The result is 
high-quality mining equipment, such as truck trays, excavator 

buckets, loader buckets and dozer blades.
According to Oliver Sabu, one of Taurus’ owners, it was a natural 

fit for the company to choose Hardox® wear plate and, in some chosen 
parts, Strenx® performance steel from SSAB for its buckets, as Taurus 
aims to increase customers’ production rates, reduce overall operating 
costs and improve safety.

“It was a good combination because our idea of coming up with 
innovative products was to have lighter and stronger parts that are 
hard-wearing,” says Sabu. “The result is a mining bucket that weighs 
one ton less than the previous model, which translates into four loads 
to fill a mining tray instead of the previous five loads. It also means 
improved bucket life and decreased downtime.”

As an example, a mine site in north Queensland, Australia, is cur-
rently using a bucket and tray combination that improves productivity 
by 10-18%.

The Taurus buckets are used mainly for loading and transporting 
coal and soil. The company’s biggest bucket is a 5600-model excavator, 
that can carry roughly 36 cubic metres of product. For the bucket’s 
wearing areas, Taurus, a Hardox® In My Body customer programme 
member, mainly uses Hardox® 450 steel. The sheet sizes vary. Sidewalls 
are usually around the 25-mm range and the cheeks between 80 and 
100 mm.

“For the internal, we use Hardox wear plate on the floor and side-
walls,” explains Travis Van Rooy, fabrication and workshop leading 
hand at Taurus. “On the external, we use them on the floor as well, and 
if required, on the external of sidewalls and cheeks.”

Some Strenx® performance steel is also used in the bucket, at high-
stress points such as the hitch and the torque tube areas, to withstand 

Using Hardox® wear plate and Strenx® performance steel 
from SSAB, Australian Taurus Mining Solutions has managed 
to lower the weight of its mining buckets, thus increasing 
the capacity of the buckets by up to 10% while still keeping 
their durability.

Designing smarter and lighter 
mining equipment with Hardox®

the weight of the bucket and the operational forces of the machine.
The use of Hardox® and Strenx® steels also benefits Taurus’s pro-

duction process by improved fabrication times and less pre-heating.
“When designed and processed right, and when all the parameters 

are maintained, the weldability of Hardox is excellent. The strength of 
the material is without comparison, and it’s always consistent, which is 
why we use SSAB steel in our buckets,” Sabu concludes. q

Some Strenx® performance steel is also used in the bucket, at high-stress points 
such as the hitch and the torque tube areas.

The reduced weight of the mining buckets has increased the capacity of the 
buckets by up to 10%.

When designed and processed right, and when all the parameters are 
maintained, the weldability of Hardox is excellent. The strength of the material 
is without comparison.

The mining bucket weighs one ton less than the previous model, which 
translates into four loads to fill a mining tray instead of the previous five loads.
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P
reviously, Vale refined both nickel 
and copper in Sudbury, says Tom 
Zanetti, senior project manager on 
the Clean AER Project. After analys-

ing the total life of the mines and the long-term 
projections of mine capacity in the region, the 
company decided to focus on nickel produc-
tion and sell copper concentrate to other 
companies instead of refining it in-house. 

Vale worked with Ionic Engineering of 
Lively to design a materials handling system 
capable of packaging 24 to 32 tonnes/h of 
the copper concentrate into bulk bags by 
integrating a Flexicon automated bulk bag 
filling system into its existing process.

To handle the volume, Francois Nzotun-
gwanimana, operations manager at Ionic 
Engineering and project engineer on the bulk 
bagging project, specified the dual bulk bag 
fillers, roller conveyors and a central pallet 
dispenser comprising the Flexicon system. In 
addition, Ionic designed the electrical and con-
trol systems, sourced labelling machines and 
other equipment, designed safety systems and 
performed the systems integration including 
programming, electrical and safety. The Ionic 
Engineering team also performed additional 
mechanical design and safety engineering.

Creating copper concentrate
The ore mined on site is first ground into a 
flour-like powder, says Zanetti. A flotation 
process removes waste rock. The resulting 
bulk concentrate is sent to a smelter, which 
produces a high-grade material containing 
both nickel and copper. Another flotation 
process separates the nickel and copper con-
centrates. Vale refines the nickel concentrate 
into metal on site. 

The copper concentrate, after de-watering 
and drying, has a texture similar to that of sand 
and contains 60 to 70% copper. It is conveyed 
to two large feed hoppers positioned above 
the dual bulk bag filling stations – each hopper 
holding 10 tonnes, enough to fill five bulk bags.

Pallets automatically dispensed to 
bulk bag fillers
Flexicon’s Project Engineering Division inte-
grated a pallet dispenser, pallet turntables, 
two 7.5 m long roller conveyors, and two 

Vale Canada Limited’s Sudbury mining complex has been in operation 
for over 100 years. Since 2012, the Sudbury plant has undertaken a 
billion-dollar Clean Atmospheric Emissions Reduction (AER) project to 
reduce sulphur dioxide stack emissions by 85%.

Each bulk bag filler features an articulated Swing-Down fill 
head, allowing the operator to safely access all bag connection 
points from floor level. Load cells measure weight gain of the bag, 
allowing a PLC to stop filling the bag once it reaches target weight.

An automated pallet dispenser (right) feeds pallets to the 
bulk bag filler which receives copper concentrate granules 
from the 10 tonne capacity hopper above.

Bulk bag filling system fills 
30 tonnes/h of copper concentrate

Swing-Down™ bulk bag fillers. 
The pallet dispenser is posi-
tioned between – and at a right 
angle to – the mirror-image bag 
filling lines. 

A forklift loads 10 to 14 
pallets at a time onto the pallet 
dispenser. When one of the bulk 
bag fillers calls for a pallet, the 
dispenser lifts all except the bot-
tom pallet, which is sent to the 
left or right filler by the powered 
roller conveyor. A turntable then 
rotates the pallet 90 degrees to 
align it with the filler.

Automating bulk bag filling 
operations
Once a pallet is in place, the filler’s 
Swing-Down fill head lowers and pivots 
from horizontal orientation to vertical, 
positioning the discharge chute and 
bag strap hooks within reach of an op-
erator standing on the plant floor. This 
furthers the plant’s safety initiatives by 
eliminating the need to step on roller 
conveyors or strain to reach overhead 
connection points. 

Once the operator places the bulk bag 
loops over automated latches, fits the bag 
spout over an inflatable spout seal and pushes 
the inflator button, the filling cycle is fully 
automatic: 
1) The fill head pivots back to horizontal, 

raises to filling height and inflates the bag 
to remove creases.

2) After several safety conditions are met, 
a knife gate valve opens, allowing the re-
spective overhead feed hopper to gravity-
discharge into the bulk bag at maximum 
feed rate, as displaced air from the bag 
is vented through a filter sock to contain 
airborne dust.

3) At timed intervals, a densification deck 
below the pallet vibrates to stabilise the 
bag.

4) Load cells continually monitor the weight 
of the copper concentrate as the bag is 
filled to a weight of two 2 tonnes.

5) The controller closes the knife gate valve, 
releases the bag loops and deflates/dis-

connects the spout.
6) The powered roller conveyor moves the 

palletised bag out of the filler and onto 
several accumulating powered roller 
conveyors. The filled bag stops at the last 
accumulating conveyor, where an auto-
mated labeller applies an identification 
label, before being rolled onto a gravity-
feed roller conveyor toward a ramp that 
stops it in position for unloading.

7) A forklift transfers the filled bags to a stor-
age area, ready for shipment to customers. 

In addition to fitting into the limited space 
available, the dual bulk bag filler configuration 
provides capacity, flexibility, and redundancy 
for the bag filling process. Automatic pallet 
dispensing reduces wait time and the likeli-
hood of worker injury.

Ionic Engineering designs and builds auto-
mation systems for mining, metals processing, 
and other industries. Besides this bulk bag fill-
ing system, Ionic has completed several other 
projects under the Clean AER initiative. q



16    ¦    MechChem Africa  •  February 2020

U
nder extreme and harsh condi-
tions, water may penetrate into 
concrete pores, freeze, expand, 
and cause concrete cracking. 

These cracks make it easier for corrosives to 
enter and attack embedded rebar, starting a 
whole new cycle of expansion, cracking, and 
concrete deterioration.

A silane sealer is commonly used to slow 
down this process; however, an even more 
powerful option – with no extra labour re-
quired – is to apply a Cortec® MCI® concrete 
sealer enhanced with Migrating Corrosion 
Inhibitors. 

When applied, MCI water repellents 
create a hydrophobic layer at the concrete 
surface to prevent intrusion of chlorides and 
carbonation, and to protect concrete from 
the ingress of wind-driven rain. At the same 
time, MCI molecules penetrate through the 
concrete pore structure to form a corrosion 
inhibiting molecular layer on the surface of 
embedded metal reinforcement. 

The dual protection is easy to achieve, 
simply by applying one product. Cortec offers 

A common best practice to make new or existing concrete structures last longer 
is to apply a concrete sealer periodically. This is especially true for concrete that is 
exposed to freeze-thaw cycles. With an in-house technology, Cortec is able to slow 
down corrosion on concrete structures, using its MCI water repellents.

Unleash the migrating corrosion inhibitor 
power of MCI® water repellents

several versions of MCI water repellents from 
which contractors can select, based on vary-
ing needs for each specific project.

Two-in-One: Water repellent/
corrosion inhibitor
This water repellent provided a convenient 
solution in the repair of university residen-
tial halls that were experiencing corrosion. 
Normally, the contractor would have applied 
a standard 40% silane water repellent on the 
building walls after repairs were made;  how-
ever, with MCI-2019 – a 40% silane concrete 
sealer containing time-proven Migrating 
Corrosion Inhibitors – the workers were 
able to reduce moisture ingress and mitigate 
rebar corrosion rates. A non-etching feature 
was another important reason for choosing 
MCI-2019 – to avoid damaging newly installed 
windows on the three residential towers.

MCI-2018 is a 100% silane sealer con-
taining Migrating Corrosion Inhibitors for 
projects in need of even stronger water repel-
lence. MCI-2018 has ANSI/NSF Standard 61 
certification and is an excellent choice for 

dual sealing and corrosion protection of large 
concrete potable water structures.

MCI-2018 and MCI-2019 have been 
tested according to US Bureau of Reclamation 
M-82 (M0820000.714) Standard Protocol 
to Evaluate the Performance of Corrosion 
Mitigation Technologies in Concrete Repairs. 
The test demonstrated that both were able to 
mitigate pre-existing corrosion in reinforced 
concrete, independent of chloride levels. This 
quality makes MCI-2018 and MCI-2019 ideal 
for performing concrete repairs.

Stain resistant formula
Parking garages, commercial buildings, and 
industrial floors exposed to high levels of oils 
and grease often require stain resistance in 
addition to water repellence and corrosion 
protection. An excellent option for these cases 
is MCI POWR 100. The silane water repellent 
contains MCI as well as an oleophobic ad-
ditive that resists staining caused by motor 
oils, food, and other oily substances. It does 
not affect the colour, gloss, or visual aesthet-
ics of concrete. Treated surfaces remain 
fully breathable and maintain their natural 
moisture vapour transmission. MCI water 
repellents are powerful options for enhanced 
concrete protection without the need for ad-
ditional labour than what is required to apply 
a standard concrete sealer. q

When applied, MCI® water repellents create a hydrophobic layer at the concrete surface to prevent intrusion of chlorides and carbonation, and to protect concrete 
from the ingress of wind-driven rain.
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Cortec’s topcoat continues to rival big-name urethanes on the market
Cortec’s VOC compliant VpCI®-384 is an 
excellent coating for industrial applications 
and severe outdoor conditions. Although 
this coating does not rely on traditional sac-
rificial metals to inhibit corrosion, it offers 
protection that competes with most paints 
and zinc-rich primers.

Confident in the quality of VpCI-384, 
Markus Bieber, vice president: integrated 
solutions at Cortec® Corporation says, 
“We could put 384 up against any of the 
big-name urethanes that are commercially 
available.”

VpCI-384 is a two-component urethane 
topcoat that offers excellent adhesion to 
moisture cure urethane primers such as 
VpCI-396. It also performs well over most 
other primers on the market, including 
Cortec’s VpCI-395 water-based epoxy 
coating and water-based CorrVerter® Rust 
Converting Primer. The latter makes an 
excellent surface prep alternative to sand-
blasting when applying VpCI-384 to pre-
rusted surfaces. Workers can clean away 
loose rust, apply CorrVerter to passivate 
and protect the surface, and use VpCI-384 
as a heavy-duty topcoat.

In addition to inhibiting corrosion, 
VpCI-384 leaves an attractive appearance 
on metal surfaces and can be matched to a 
wide range of RAL custom colours. As an 
aliphatic urethane, VpCI-384 is an excel-
lent choice for exterior coating and offers 

good UV protection. VpCI- 384 uses NANO 
VpCI inhibitors with a low environmental 
impact to protect against micro-corrosion. 
Unlike traditional sacrificial metal corrosion 
inhibitors that leave gaps because of their 
large particle size, NANO VpCI Technology 
protects micro-cavities by forming a micro-
scopic corrosion inhibiting layer along the 
contours of the metal substrate for fuller 
inhibitor coverage. With VOCs at 3.5 lbs/

gal (419 g/L), VpCI-384 is also considered 
VOC compliant in many areas.

Metals in severe industrial and outdoor 
environments need heavy-duty protec-
tion that will withstand harsh conditions. 
VpCI-384 is a top-quality coating for these 
applications. Paired with a good primer, 
it will make an excellent coatings system 
for protecting metal assets in severe 
environments. q

Workers can clean away loose rust, apply CorrVerter® to passivate and protect the surface, and use 
VpCI®-384 as a heavy-duty topcoat.

U
nited States government agen-
cies and their contractors have 
to meet special biobased require-
ments when purchasing products 

from 139 categories identified by the U.S. 
Department of Agriculture (USDA). One of 
these is corrosion preventatives, which must 
have 53% minimum biobased content to be 
a qualified product under the mandatory 
federal purchasing initiative of the USDA 
BioPreferred® Program.

Cortec® is committed to using sustain-
able materials where possible, and meets 
government requirements in the form of 
EcoLine® 3690, a USDA Certified Biobased 
Product that can be used to replace solvent 
and mineral-oil based RPs.

EcoLine 3690 is a ready to use canola-
oil-based temporary coating designed for 
corrosion protection in severe marine and 
high humidity conditions. It contains 72% 
USDA certified biobased content and leaves 
behind an oily protective film that does not 
dry. It is an excellent solution for contractors 

Biobased, biodegradable rust preventive for outdoor protection
who manufacture parts or equipment, and 
need to prevent rust in interim periods of 
storage or shipment. It is also good for any 
manufacturer who wants to go to the next 
level of sustainability while reducing VOCs 
and minimising worker exposure to mineral-
oil or solvent-based RPs.

EcoLine 3690 can be easily removed with 
an alkaline cleaner and can help users avoid 
hazardous waste disposal costs associated 
with traditional rust preventatives. One tubing 
manufacturer who adopted EcoLine 3690 for 
protection of newly manufactured tube ends 
was pleased with the corrosion protection re-
sults and safety benefits of EcoLine 3690. The 
temporary coating replaced a solvent-based 
rust preventative and impressed the manufac-
turer with its performance after a multi-month 
trial on tube bundles in outdoor storage.

For best results, it is recommended that 
EcoLine 3690 be applied to clean metal sur-
faces by spray, roll, brush, or dip at a recom-
mended WFT (wet film thickness) of 1.0-3.0 
mils (25-75 μm). It can also be applied over 

painted surfaces. It has no VOCs and is tem-
perature stable up to 82 °C.

It protects multiple metal types including: 
• Carbon steel 
• Silver 
• Cast iron 
• Stainless steel 
• Copper 
• Magnesium 
• Aluminium

Cortec assists manufacturers who want to go to 
the next level of sustainability.



18    ¦    MechChem Africa  •  February 2020

T
he development of the new fan range 
concept began in early 2015 follow-
ing a lengthy global market study 
to gain an understanding of market 

requirements. In mid-2017, the range was 
defined with the fabrication of the first units 
taking place shortly thereafter.

“The development of the Auxiliary and 
Booster fan range would not have been pos-
sible without the input of clients. These en-
sured that we focused on key market-driven 
requirements including energy efficiency, 
noise reduction, cost-effectiveness and turn-
around time. To sell these products we needed 
to ensure close customer relationships and 
visibility,” says Michael Minges, technical 
director at TLT-Turbo Africa, who headed up 
the fans’ designs.

According to Minges, the company strives 
to change the industry’s mindset on the use of 
such fans to ensure proper fan selection for 
the ventilation required. He says, in optimis-
ing mine ventilation, efficient, high-quality 
Auxiliary and Booster fans can add as much 
value as surface fan installations.

Through its Africa office, TLT-Turbo started 
commissioning the first iterations of its fan 

Global ventilation fans and systems manufacturer, TLT-Turbo GmbH, has announced 
the redesign of its Auxiliary and Booster fan range. Developed in close collaboration 
with clients, the new designs address efficiency and cost-effectiveness, in a versatile 
product range that meets the specific ventilation requirements of the mining industry. 

Redesigned TLT-Turbo fan 
range meets mining needs

The new TLT-Turbo Auxiliary and Booster fan range is available to clients worldwide.

range within the sub-Saharan market towards 
the end of 2017. From there, it based the de-
velopment of the various fan sizes within the 
range on market interest. The fan designs and 
their performance validation were completed 
at the end of July 2019.

Meeting identified market demands was 
the main focus of the improved designs. “Since 
energy efficiency is one of the main drivers 
of industrial equipment usage, and minimum 
efficiency requirements on certain equipment 
are often legislated, TLT-Turbo identified a 
need and opportunity in the market for more 
efficient mining fans,” Minges explains.

The new designs include several innova-
tive additions to enhance performance and 
provide exceptional underground ventila-
tion. The fan range was developed using 
the latest in engineering flow technology, 
which allowed TLT-Turbo to improve the 
aerodynamics and thus the efficiency of the 
fans. This includes a unique stator design and 
aerodynamic fairings, all manufactured from 
wear-resistant composite materials, result-
ing in improved efficiencies and reduced 
noise levels.

The modularity of the fan casings allows 

for quick and easy assembly with interchange-
able ancillary fan parts. The motor mounting 
in conjunction with a machined impeller 
track ensures low and controllable blade tip 
clearances for improved performance and ef-
ficiencies. Pad mount motors are used for all 
fan sizes and help to reduce vibration levels in 
the axial direction of the motor significantly. 
This leads to longer motor bearing life and 
lower maintenance requirements.

Minges emphasises that all possible mea-
sures are taken to ensure the highest quality 
and best possible performance of every fan 
supplied by TLT-Turbo. “All fans are ISO 5801 
tested unless the client agrees to type test-
ing on higher volume orders. We ensure that 
the client-quoted performance is met before 
the fans leave the factory,” he says, adding 
that test certificates on both raw data and 
calculated performance can be provided on 
request.

“Clients are regularly invited to witness 
the performance tests, and to sign off on ac-
ceptance. Fan efficiency is determined with 



February 2020  •  MechChem Africa    ¦    19

⎪ Heating, cooling, ventilation and air conditioning ⎪

TLT-Turbo on-site test lab advances product quality
TLT-Turbo GmbH, has spent the past five 
years investing in and equipping its on-site 
test lab. The lab now provides streamlined 
processes for research, advancing product 
quality and expanded capabilities for mate-
rial testing.

With a focus on particle impact wear 
testing, the new test lab is driving innova-
tion forward at TLT-Turbo as the results 
help improve product reliability, quality 
and performance in their final operating 
environment.

Patrick Baumgärtner, research and 
development engineer and expert in wear 
and corrosion protection at TLT-Turbo, 
has played an instrumental role in building 
up the test lab located at the company’s 
Development Centre in Zweibruecken, 
Germany – to its current capabilities. 
Together with industrial fans product man-
ager, Sabine Groh, they have been spear-
heading the recent research. 

Currently, the core field of research 
at the test lab is the testing of new wear-
resistant materials and coatings for fan com-
ponents. Baumgärtner says that the testing 
takes place in the lab’s solid particle impact 
wear test bench. There, various types of dust 
or abrasive particles are blasted onto the 
test material, varying the angle and speed 
of the blasting to observe the resulting wear.

“We also carry out caking tests where we 
select, for example, anti-adhesive layers for 
our fans, in order to find suitable solutions 

for customer applications. A further main 
focus is the analysis of process residues that 
can have an abrasive or corrosive effect. 
Here the composition, size distributions, 
pH value and conductivity in the eluate are 
determined,” Baumgärtner explains. 

TLT-Turbo’s approach is to continuously 
test materials, coatings and components 
in order to produce fan components that 
are designed for performance excellence 
in any operating environment. The testing 
is applied to current and new products in 
development but also to samples that are 
brought in from client sites in order to es-
tablish the wear patterns caused by their 
specific environments. In this way, TLT-Turbo 
is able to provide each client with a custom-

ised solution that will last longer and require 
less maintenance.  

The test lab offers facilities for metal-
lography, a stereomicroscope, a pycnometer 
for determining the density of materials and 
coatings, and an automated solid particle 
impact wear test bench. “The capabilities 
of the test lab open a lot of doors for ad-
vanced research that will make a positive 
contribution to the engineering community 
at large as well,” says Baumgärtner. “Under 
my supervision, studies and thesis research 
takes place in the laboratory in cooperation 
with local colleges and universities. For me, 
this is the basis for successfully researching 
and developing new solutions in our field,” 
he concludes. q

The first orders for the new range were received The first orders for the new range were received 
at the end of 2017.at the end of 2017.

the performance test, while the quality check 
ensures we deliver on what we promised 
the client. The fans also come with pressure 
ports that can be hooked up to a calibrated 
handheld measuring device to measure per-
formance in-situ,” Minges adds 

In addition to performance and efficiency, 
ease of maintenance was also a major consid-
eration in developing the new Auxiliary and 

Booster range. The modularity of the product 
design and the interchangeable standardised 
parts allow for quick turnaround time on 
parts supply.

“We only have two blade types for the full 
product range and generally only one motor 
barrel per fan size accommodating various 
motor sizes and types. Standardisation on the 
product is key to successfully managing main-
tenance and repair as it allows ample supply of 
spares for companies certified to do the repair 
work. The design track record has indicated 
a longer mean time between failure (MTBF) 
than previous products,” Minges explains.

The fan range is being rolled out in phases. 
The preliminary testing at sites located in Sub-
Saharan Africa has been launched successful-
ly. The next phase is globalisation as the new 
range will be rolled out in the USA, Canada, 
Europe, Russia and Australia. Following this, 
product supply and support will be extended 
to TLT-Turbo offices in South America and 
India. In the interim, Minges says these fans 
can be supplied to clients worldwide from 
TLT-Turbo Africa.

TLT-Turbo Africa has received a number of 
orders for its fans since the end of 2017. These 
include South African clients seeking a solu-
tion for deepening a gold mine, and for Kamoa 
Copper in the DRC as an exclusive supplier. 
“The feedback we have received thus far has 
been that the fans are meeting both our and 
the clients’ expectations. One EPC consultant 
used the phrase ‘superfan’ to describe the new 
range, saying he had not heard such a quiet fan 
of this size before,” says Minges commenting 
on the reception of the new range.

“The Auxiliary and Booster fan range was 
developed to enhance TLT-Turbo’s mining 
ventilation product portfolio. The product 
is based on historic innovative designs by 
the TLT-Turbo Africa R&D team. Continual 
product development and keeping up to 
date with the latest technologies is ingrained 
within the engineering teams of TLT-Turbo. 
Ensuring that innovations are market and 
client-driven with the end result being a ben-
efit to the industry, puts us in the forefront 
of advancement in ventilation solutions,” 
Minges concludes. q

A section of the materials testing laboratory in Zweibruecken.
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M
ilchwerk Jäger GmbH is the 
oldest private dairy company 
in Germany, operating a milk-
processing factory at Haag in 

Upper Bavaria, southeast of Munich. With 
the company’s milk catchment area extending 
into Austria, the company produces mainly 
Italian-style cheeses and butter for export.

The waste generated during production 
is mainly wastewater from traditional milk 
processing – which includes a high fat con-
tent and vapour condensates – and perme-
ates from the milk powder drying process. 
Previously, the wastewater was discharged 
to the public sewer system and treated with 
the town’s wastewater at the local municipal 
sewage treatment plant until, owing to the 
company’s continuously growing production, 
it could no longer meet the effluent limits set 
by authorities.

The available alternatives were either 
to expand the municipal sewage treatment 
plant, with a high financial contribution from 
Milchwerk Jäger GmbH, or to build a com-
pletely new plant for full or partial wastewater 
treatment. The planning office commissioned 
to examine possible variants, and do some 
preliminary planning, carried out pilot tests 
where it was established that, owing to lim-

Wastewater from milk processing at Milchwerk Jäger GmbH used to be discharged to the public sewer system and treated at 
the local municipal sewage treatment plant, until the plant reached its capacity. HUBER was tasked with verifying the operation 
of a membrane bioreactor (MBR) system using the HUBER BioMem plant, and reviewing the nitrogen reduction rates in the 
whey treatment process on the premises.

HUBER Membrane Filtration BioMem® demo unit for the determination of design parameters (photo not 
taken at Milchwerk Jäger GmbH).

Water treatment in the dairy industry – 
development of customised solutions for direct and indirect discharge

ited space and special characteristics of the 
vapour condensates and whey permeates, the 
best option would be to insert a membrane 
bioreactor system into the existing infrastruc-
ture/treatment plant.

Preliminary pilot testing with the 
MBR system
The wastewater, reduction properties and 
general suitability of the MBR system for 
the wastewater were tested on a HUBER 
Membrane Filtration BioMem® pilot plant. 

The key component of the plant is the 
membrane bioreactor, a combined tank in 
which the processes of biological contami-
nant removal and membrane filtration with 
ultrafiltration modules take place quasi-
simultaneously. To allow for fully automatic 
plant operation, blowers, pumps and controls 
are provided as associated equipment for 
the tank chamber. Different variants of deni-
trification can be tested with intelligent op-
eration modes of plant feeding. All operating 
parameters are logged by the control system, 
and chemical parameters are analysed in the 
company’s laboratory.

The test plant was installed at the end of 
2015 and, after a short adaptation phase, 
operated until April 2016. Intermediate data 

and the resulting adjustments during the ad-
aptation phase were regularly discussed with 
the plant operators and planners.

The wastewater was first put into a small 
buffer tank so that, later, the actual wastewa-
ter composition could be better simulated. 
Furthermore, all plant components were 
insulated and heated to prevent freezing in 
winter. Automatic sampling devices were 
installed to obtain representative composite 
samples from the buffer tank and effluent. As 
a result of the low chemical oxygen demand 
(COD) values related to the nitrogen, residual 
whey was mixed into the influent to enable the 
complete degradation of nitrogen in the deni-
trification phase. Furthermore, a sodium hy-
droxide solution was added regularly to keep 
the pH values neutral – a basic requirement 
for the biological degradation of contaminants 
and a stable sludge structure in an MBR.

COD degradation
The COD inlet concentrations varied from 20 
to 200 mg/l and were generally low to ensure 
both the basic metabolic rate of the micro-or-
ganisms and denitrification. Available residual 
whey with a COD of approximately 30  000 
to 40  000 mg/l, or whey semi-concentrate 
of approximately 60 000 to 80 000 mg/l re-
spectively, was added as an external carbon 
source. The COD concentration in the efflu-
ent from the plant was, with few exceptions, 
constantly below 10 mg/l. This value was 
significantly below the limit concentrations 
for direct discharge or infiltration.

Phosphate reduction
The concentrations of total phosphate were 
between 5 and 20 mg/l in the inlet. The outlet 
concentrations were higher than the inlet 
concentrations, possibly due to the phosphate 
entering the plant with the whey. 

At the end of the test phase, the total phos-
phate in the outlet was permanently below 
1 mg/l. The team concluded, however, that a 
permanent installation should include simul-
taneous precipitation to ensure the applicable 
effluent requirements could be reliably met.

Conversion and reduction of nitrogen
Following a short operation phase, the am-
monium nitrogen was converted into nitrate 
nitrogen through a process of nitrification. 
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General layout of the wastewater treatment plant at Milchwerk Jäger.

HUBER Dissolved Air Flotation Plant HDF S 20.

Sufficient anoxic conditions and the presence 
of carbon are required for the degradation 
of the nitrate nitrogen or denitrification. 
Degradation starts only after adaption of the 
overall system and after a certain period of 
operation. The total nitrogen was then reli-
ably below 10 mg/l, and thus below the typical 
effluent requirements.

After a test phase of approximately two 
months, it was noticed that nitrogen degrada-
tion had deteriorated and no nitrate nitrogen 
was present owing to insufficient aeration 
times and the generally unstable biological 
process. 

Pilot test results
Good effluent values were achieved for all 
the main parameters, which were far below 
the typical requirements for dischargers of 
this size. Fluctuations in the efficiency of 
degradation were related, on one hand, to 
variations in the wastewater composition, and 
on the other, to operational failures caused by 
short-term operating troubles (for example, 
insufficient oxygen supply).

In a full-scale plant, both variations in inlet 
concentration and operational fluctuations 
would be significantly lower. A sufficiently 
sized mixing and balancing tank should be 
built. This would ensure that both uniform 
loading of the biological treatment system 
as well as constant effluent values and a high 
operating stability would be achieved.

Automated pH control for optimal pH val-
ue adjustment would also improve the operat-
ing stability in general. The addition of whey as 
external carbon source would be necessary to 
ensure a sufficient supply for the micro-organ-
ism and, especially, sufficient denitrification. 
All in all, good effluent values could be 
achieved, except for a few operational outli-
ers. The evidence indicated that the vapour 
condensates and permeates could, without 
difficulties, be treated by an MBR plant, with 
reduced space requirements compared to 
conventional wastewater treatment systems.

Proposal for solution
The pilot test results, and the experience the 
engineering office gathered with wastewater 
from milk processing industries, served as 
the basis for the following development and 
implementation of the new wastewater con-
cept. Special consideration was given to the 
extremely limited space at Milchwerk Jäger 
and the effluent requirements agreed with 
the municipality.

The focus of the concept was not to with-
draw completely from discharging to the 
sewer system and treat all the wastewater 
independently on site. Instead, a complete so-
lution concept was developed in consultation 
with the municipality and with consideration 
of the requirements of the municipal sewage 

treatment plant. It was decided that only the 
wastewater from vapour condensation and 
the whey permeates would be treated on site 
and discharged directly, whereas the produc-
tion wastewater would still be introduced 
into the public sewer system after physical-
chemical pre-treatment.

This concept’s major advantage is that the 
nitrogen-rich wastewater that is especially 
critical for the municipal sewage treatment 
plant can be treated on the company site while 
the production wastewater is still passed onto 
the municipal sewage plant that needs these 
volumes to work efficiently. In case of neces-
sity, the total wastewater can be introduced 
into the sewer network. 

The overall concept and its 
implementation
Milchwerk Jäger GmbH produces two dif-
ferent types of wastewater for which differ-

ent treatment concepts are provided. The 
first wastewater flow is typical production 
wastewater from the cheese production 
line that is rich in fat, solids and COD and 
collected in a 165 m³ supply tank. A stirrer is 
installed to ensure the tank contents are well 
mixed and homogenised and the downstream 
wastewater treatment plant can work with 
uniform loads. 

The wastewater treatment plant is 
equipped with a so-called Dissolved Air 
Flotation Plant, type HUBER HDF S20. A 
pipe flocculator is installed upstream of the 
flotation plant for wastewater conditioning, 
with a dosing and mixing unit for precipitants, 
flocculants and acid, lye and defoamers, ac-
cording to the wastewater composition. In the 
flotation plant, the pre-treated wastewater-
sludge mix is mixed with the air-saturated 
and dissolved clear water return flow. Fine air 
bubbles are generated during mixing that float 
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up and form a carpet of pre-thickened sludge 
on the tank surface. The virtually solids-free 
wastewater flows towards the outlet guided 
by baffle plates. The sludge carpet is removed 
by a surface cleaning system and passed into 
the sludge effluent from the flotation plant. 
The flotate sludge is fed to the wet sludge 
storage tank.

The second wastewater flow comes from 
the condensation of vapours generated with 
milk powder drying and from thickening 
and concentration of whey (so-called whey 
permeates). This wastewater flow has a 
relatively low solids and COD content but 
a comparatively high nitrogen content. The 
nitrogen, and the COD contained, is treated 
in a two-line MBR system. Residual whey is 
added for effective denitrification and be-
cause of the low COD content. A maximum 
of 80 m³/h clarified wastewater is removed 
via two HUBER Membrane Filtration VRM® 
30/18 RF machines and discharged to a small 
receiving water course. To reduce cover-

ing layer formation on the ultrafiltration 
membranes, the membranes are, at regular 
intervals, backwashed with permeate from 
the second line. In addition, chemicals are 
added from time to time.

The excess sludge from the MBR system is 
removed and passed to the mechanical sludge 
thickening system. Polymer is added to the 
sludge before the sludge is fed to the HUBER 
Disc Thickener S-DISC gravity thickener. The 
thickened sludge is stored in the wet sludge 
tank from where it is collected at regular 
intervals.

Lack of space means the entire plant is 
installed underground and covered with a 
ceiling. The covered area can be used as park-
ing space by the employees. The exhaust air 
is passed through a biofilter to minimise any 
odour annoyance for neighbouring residents.

Milchwerk Jäger built and automated the 
control technology and the process control 
system according to its own standards. For 
optimal regulation of chemicals addition in 

MBR plant with a HUBER Membrane Filtration VRM® 30/18 RF in one filtration chamber.

Thickening of flotate and excess sludge with a HUBER Disc Thickener S-DISC.

the HUBER Dissolved Air Flotation Plant 
HDF, a turbidity-dependent control system 
for chemicals dosing has been installed for 
the first time. This needs-based system, in 
contrast to volume control systems, should 
ensure that chemicals consumption is ad-
justed to the actual inlet situation.

A combined ammonium-nitrogen probe is 
used in the MBR system for optimal control 
of the nitrification and denitrification times. 
The phases are thus regulated as required 
for the strongly varying composition of the 
inflow. The plant was put into operation in the 
autumn of 2017. Following a run-in phase and 
a period of further adjustment and optimisa-
tion, the plant has been operating regularly 
since mid-2018.

Operating results achieved to date
The HUBER Dissolved Air Flotation Plant 
HDF S was put into operation in October 2018 
and has since treated the production waste-
water prior to its indirect discharge to the 
local sewer system. The daily mixed samples 
analysed by the dairy company’s laboratory 
staff have confirmed that the required 50% 
COD reduction has been achieved.

In this project – to avoid overdosing of 
precipitant – the HUBER DigitDose System, 
a freight-dependent chemical dosing system, 
was installed for the first time and calibrated 
to the specific wastewater characteristics 
in a three-week adaptation phase. This was 
necessary since wastewater from different 
industries shows different turbidity, colour 
and conductivity. Installation and application 
dependent calibration is therefore required.

At Milchwerk Jäger, the COD inlet concen-
tration varies from 1 500 mg/l to 8 000 mg/l. 
The high values became apparent for the first 
time as a result of the measurement methods 
and have led to adjustments in the production 
process. Because of the precipitant control 
system, the typical consumption values were 
reduced by approximately 10% in the first 
operating phase. In addition to the optimi-
sation of precipitant consumption, further 
adjustments were made on the flotation 
plant, for example, the flotate sludge removal 
interval was increased as the flotate sludge is 
thickened to nearly 15% DR in the machine, 
which is problematic for further transport to 
the flotate sludge storage tank.

Commissioning of the MBR plant for 
treatment of the vapour condensates and 
whey permeates took place at the end of 
2017. For the nitrification control, sig-
nificant importance was attached to a high 
degree of automation, including the use of 
an ammonium-nitrate probe for nitrification 
and denitrification control. The operation of 
the system was also optimised and adjusted 
to the actual wastewater characteristics over 
a period of several months. q
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D
igital transformation enables asset 
performance management and 
improvement by automating and 
integrating information technol-

ogy (IT) and operational technology (OT). It 
blends information and operational technol-
ogy for asset performance improvements by 
collecting operational data from connected 
assets such as pumps and sharing it with 
real-time decision support applications in the 
cloud system or on the premises.

“This opportunity comes at a time when 
water is recognised as a limited, high-value 
resource,” says Jacques Squire, water and 
wastewater segment leader at Schneider 
Electric South Africa. “The United Nations 
projects that if current water usage trends 
continue, by 2030 the world will have only 
60% of required water reserves. This pend-
ing scarcity compounds pressures already 
mounting in the industry.”

Industry pressures 
Although water is recognised as a high-value 
commodity, the following factors have been 
identified as major threats to organisations 
that treat and deliver this resource.
• Ageing infrastructures that contribute to 

water losses and inefficiencies.
• Cash-strapped municipalities that demand 

greater fiscal accountability to reduce the 
cost of supplying, treating and conserving 
water.

• Skilled personnel ‘age out’ of the work-
force faster than the replacement pool 
is growing.

• Climate extremes challenge water treat-
ment, supply, wastewater, and storm water 
management capabilities.

• Regulations on energy, water quality, 
standard of service, and emissions are 
increasingly stringent.

• Threats of cyberattack loom.

Improving asset management is first 
step
While the industry mitigates such challenges 
on many fronts, including water conservation 
and demand management, improving asset 
performance is one of the most effective strat-
egies a water and wastewater plant or network 
can use to reduce costs and protect quality.

Water is a high-value commodity; however, ageing assets present a major threat 
to organisations that treat and deliver it. Improving asset performance through 
digitalisation is one of the most effective strategies a water and wastewater plant 
or network can take to reduce costs, protect quality, and alleviate scarcity. 

Realigning water industry assets in 
digitally enhanced operations

“Improving asset performance can help 
counter the effects of ageing infrastructure, 
reduce total cost of ownership, empower 
maintenance teams to do more with less and 
ultimately optimise the performance of each 
asset. Asset management has become a top 
concern among a growing number of water 
operations, with 42.7% of water industry re-
spondents citing ‘maintaining or expanding as-
set life’ as their most significant sustainability 
issue,” Squire explains. “As recognition of the 
value of asset management grows, the practice 
is steadily maturing, advancing from reactive 
run-to-failure approaches to predictive and 
prescriptive strategies, in which increasingly 
intelligent assets all but manage themselves.”

The ARC Advisory Group reports that 
moving up the scale from preventive and 
condition-based approaches to predictive 
and prescriptive strategies has enabled users 
to cut the cost of maintenance labour and 
MRO (maintenance, repair and operations) 
materials by 50%. 

ARC analysts also estimate that, on 
average, industrial operations lose about 
5% of their operating budgets to downtime, 
which can be reduced to zero through more 
sophisticated asset management techniques. 
Eliminating downtime can ripple benefits 
well beyond maintenance productivity, thus 
impacting service delivery, product quality 
cost and many other factors.

“New capabilities to collect, analyse and 
share process data digitally bring the benefits 
of asset performance improvement well with-
in the reach of even the smallest operations. 
Results offer a 50% reduction in maintenance 
costs; 30% reduction in energy costs; and 5% 
improved productivity,” Squire adds. 

Implementation through IIoT
Achieving asset performance management 
in a cost-effective way involves augment-
ing traditional client/server information 
architectures with technologies such as IIoT 
gateways, edge analytics, and cloud comput-
ing, which are more open and amenable to 
digital control. 

“Collecting operational data from con-
nected assets, such as pumps, and sharing it 
with real-time decision support applications 
– in the cloud system or on premises – is how 

digitisation improves asset performance. It 
involves bringing information technology (IT) 
and operational technology (OT) together 
securely in ways that were not previously 
feasible,” explains Squire.

“The EcoStruxure architecture for water 
& wastewater provides a platform that can 
guide the management, integration, evolu-
tion and protection of digital infrastructure 
as clients move to the benefits of asset per-
formance improvement. It models the flow 
of information from smart field devices at the 
base layer, through gateways and controllers 
at the middle and edge layers, into IT appli-
cations and analytical services for ultimate 
presentation to decision makers.”

Partitioning digital infrastructure in this 
way provides an orderly framework for intro-
ducing digital technologies to improve asset 
performance. It will help achieve the following 
three objectives.
• Secure baseline reliability of assets.
• Enhance baseline reliability through ad-

vanced IT and digital applications.
• Optimise asset performance strategically, 

enhancing digital tools and techniques 
through further integration with multiple 
assets and all relevant plant operating 
data.

Attention to the aforementioned objectives 
and to EcoStruxure can bring benefits that 
allow clients to:
• Optimise asset availability and utilisation 
• Manage ageing infrastructure
• Reduce Capex
• Control Opex
• Manage energy costs
• Reinforce physical and cyber security 
• Empower the workforce
• Comply with environmental and safety 

regulations
“Most of our clients who implement asset 
performance improvement programs begin 
seeing a return on investment in as little as 
three months,” concludes Squire. q

Asset management has become a top concern 
among water operations, with 42.7% of water 
industry respondents citing ‘maintaining or 
expanding asset life’ as their most significant 
sustainability issue.
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A
spen Pharmacare has a long-stand-
ing relationship with Veolia Water 
Technologies South Africa, where 
the company’s Orion® purified 

water systems have been supplied to meet 
the pharmaceutical manufacturer’s require-
ments for purified water. This will be the sixth 
Orion® purified water installation at Aspen 
Pharmacare’s Port Elizabeth-based site, as 
part of its Stockholm Clean Utilities project, 
which involves the re-use and recycling of 
water and wastewater.  

In April 2019, a contract was award-
ed to Veolia South Africa for the design, 
supply, manufacture, delivery, installa-
tion and commissioning of a new Orion® 

Pharmaceutical manufacturing facilities require process water that meets strict 
standards of purity. Veolia Water Technologies has supplied such a plant to Aspen 
Pharmacare’s SVP2 plant expansion in Korsten, Port Elizabeth, to meet compliance 
with all regulations through a cost-effective, efficient and reliable supply of water. 

The ORION is ideal for pharmaceutical water purification.

Veolia supplies water purification for 
pharmaceutical plant

9000MKIII Purified Water Generation Unit, 
complete with pre-treatment skids for Aspen 
Pharmacare’s SVP 2 facility.

The Orion® 9000MKIII purified water 
skid was imported by sea freight from SOLYS 
UK, another Veolia business unit. “This was 
freighted on completion of the Factory 
Acceptance Test in mid-August,” says Vashlin 
Govender, business development manager, 
Veolia Water Technologies South Africa.

The Orion® 9000MKIII E-Series that was 
supplied is a Hot Water Sanitisable Reverse 
Osmosis and CEDI based purified water gen-
erator. It comes with BES Duplex Softeners, 
which will produce 9000 ℓ/h of European and 
United States Pharmacopoeia compliant puri-
fied water for the production of clean utilities 

for Aspen Pharmacare. Pre-treatment skids 
are locally designed and produced. 

Veolia will provide continuous operations 
and maintenance support for all purified 
water generation and distribution plants 
installed at Aspen’s Port Elizabeth site. This 
includes continual technical support as well as 
the provision for the supply of spares and an-
nual maintenance servicing when requested.

“We also have a formal Service Level 
Agreement with Aspen Pharmacare, with 
an optional renewal on an annual basis,” 
says Govender. According to this SLA, Veolia 
performs a number of scheduled equipment 
inspections through the course of the year 
to assess the performances of the various 
purified water plants and identify potential 
operational and technical issues to be ad-
dressed via preventative maintenance.

Veolia’s water treatment systems for the 
pharmaceutical industry include solutions 
for purified water, highly purified water, 
pyrogen-free water, and water for injection 
(WFI) for companies in South Africa, Africa 
and internationally. q
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Water reuse schemes offer win-win investment opportunities

In the water and wastewater treatment 
industry, proven technologies are paving 
the way for a strong business case for bulk 
water reuse. Government needs to attract 
private sector funding to meet its water and 
sanitation infrastructure development re-
quirements, yet public-private partnerships 
(PPPs) in this sector have not blossomed 
to their full potential, says Veolia Water 
Technologies’ Chris Braybrooke.

While heavy water consumers can ben-
efit from the lower price of recycled water, 
there are still major barriers to PPPs, and 
these need to be removed.

Many industrial companies in South 
Africa apply water recycling technologies to 
reuse their process water cycle. In minimis-
ing their water bill, these companies have 
been able to optimise production costs, 
while reducing their environmental foot-
print, to improve business performance.

There exists significant scope to upscale 
such processes in South Africa, with an 
abundant supply of treatable effluent in 
the form of municipal wastewater, as well 
as large, concentrated industrial basins with 
suitable process water demands.

The effectiveness of such a scheme is 
demonstrated by the Veolia-built and oper-
ated Durban Water Recycling Project, which 
recycles 47.5 Mℓ of municipal sewage a day 
to a near-potable standard for direct reuse 
by SAPREF and Mondi Paper.

These companies benefit not just from 
a more than 60% saving in water tariffs, 
but also a significantly enhanced drought 
supply security. The benefits to the city are 
similarly immense. At capacity, the plant 
reduces the city’s water consumption by 7%; 
the volume of potable water saved each day 

can be redistributed to 220 000 households. 
It has therefore delayed capital investment 
requirements for future bulk potable water 
supply infrastructure, as well as for expand-
ing marine outfall pipeline capacity.

It has also created a long-term revenue 
stream from a levy raised on the production 
of recycled water and reduced the city’s 
operating costs, with a subsequent reduced 
cost of water services to Durban’s citizens.

Beyond its economic, social and environ-
mental benefits, the DWR Project remains 
a model of success for public-private part-
nerships in Africa’s water and sanitation 
sectors.

A replicable PPP model
With greater financial pres-
sure on both industry and mu-
nicipalities to do more with 
less, there is great potential to 
replicate such a PPP in many 
other towns and cities across 
South Africa. Yet doing so 
requires overcoming several 
barriers, namely:
• Greater buy-in from gov-

ernment to direct wa-
ter reuse for industrial 
consumption.

• Ensuring the wastewa-
ter treatment plants are 
equipped with modern, ef-
fective technologies, such 
as Veolia’s membrane bio-
reactor (MBR) technology.

• Sensitising the public to 
this long-term water se-
curity guarantee.

• Where financing is a chal-

lenge, duplicating the DWR PPP, where a 
consortium of investors provided capital 
layout, with no cost to the city.

Government has acknowledged it needs 
the support of the private sector to meet 
its infrastructure funding requirements. A 
proven technology portfolio for water re-
use is creating an abundance of potentially 
economically viable applications.

At a time when government and busi-
nesses need to optimise spend, it is impor-
tant for the two to work together to identify 
the economic opportunities of wastewater 
reuse relationships between municipalities 
and industry across South Africa. q

The Durban Water Recycling Project recycles up to 47.5 Mℓ of municipal sewage each day for reuse by the city’s industries.
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F
or several years, automated 
firefighting systems with remote-
controlled monitors have been 
used for the fire protection of 

tank farms, petroleum loading terminals, 
aircraft hangars, thermal power plants, 
production facilities, recycling plants and 
waste incineration plants.

These days, the technology can be used 
with extinguishing agents like water, low-
expansion foam and, if required, powder. 
The range of monitors and the choice of 
a variety of mountable nozzles provides 
the flexibility and enhanced performance 
required to achieve fire protection for 
high risk areas. 

The nozzles, fine-tuned to suit the type 
of extinguishing agent, allow extended 
reach. Combined with suitable fire detec-
tion and control, effective fire protection 
can be guaranteed with a minimum num-
ber of firefighting personnel.

To make effective use of the potential 
offered by remote-controlled monitors for 
firefighting, it is essential to incorporate a 
PLC system with a state-of-the-art com-
munication facility. This allows complex, 
large facilities to connect with automatic 
fire detection systems and fire alarm 
control panels. 

Remote-controlled monitors for 
use in automated firefighting 
systems
When using remote-controlled moni-
tors in automated firefighting systems, 
function relevant parameters need to be 
considered in the design and construction 
of the monitors. To achieve the repetition 

Technical developments in the fields of drive engineering, sensor technology 
and control technology offer substantial future potential. In the case of 
firefighting operations, industry is seeing an increase in automated firefighting as 
remote-controlled monitors, especially when combined with automated fire detection, 
allow a targeted but flexible firefighting operation in limited areas. By Fritz Zimmermann, 
head of engineering, Dosetech Fire.

Multi-purpose nozzle.

Adjustable 
multi-purpose 
nozzle.

Advanced automation in special risk fire 
protection fixed installations

accuracy required for pre-programmed 
extinguishing operations, zero-clearance 
bearings are necessary to prevent tilt-
ing of the pivot mounting. In addition, a 
design aimed at reducing the repulsion of 
the water jet and decreasing the power 
needed to swivel the monitor – such as, 
for example, the FireDos octagonal ‘Oval 
Flat Design’– is essential. This includes 
suitable, contact-free and, consequently, 
wear-free absolute encoders to implement 
a high repetition accuracy and precise 
nozzle direction.

It is vital to use sensors that can moni-
tor and save movements and positions, 
even when electricity is shut off. In case 
of manual manipulation of the monitor by 
fitted hand wheels, i.e. during maintenance 
or commissioning, sensors ensure that no 
reference adjustment is necessary for re-
calibration of the programmed automated 
swivelling movements. In addition, the 
drives that regulate the spray pattern must 
be able to be fitted with absolute encoders. 
Besides right/left and up/down movements, 
these provide a third parameter that allows 
the user to influence the shape and range 
of the spray target area. A larger spraying 
angle reduces the impact forces of the ex-
tinguishing agent jet, thus preventing a fire 
of bulk materials from spreading.

To achieve the necessary degree of 
freedom, remote-controlled monitors 
should allow wide swivelling ranges. 
Preferably, the horizontal swivelling range 
should be 360° and the vertical swivelling 
range should rotate between +90º and 
-90°. Both swivelling axes should have 
self-locking worm gears to prevent the 

monitor from an unintended 
adjustment by an external 
force. In addition, self-locking 
gears help to stop remote-controlled 
monitors at the desired position with-
out additional brakes.

To realise the corrosion resistance 
required for long-term use of the monitor, 
components made of seawater-resistant 
cast aluminium with an additional hard 
anodized coating are used and have 
proven themselves for years. Using only 
cast parts to build monitors eliminates 
the risk of stress corrosion cracking, which 
occasionally appears in welded parts. 
Furthermore, the development process 
of monitors using cast parts increases the 
design flexibility and optimisation process 
significantly. The components can be flow-
optimised with the use of computational 
fluid dynamics (CFD) simulation software.

Low pressure loss figures can be 
achieved even with comparatively compact 
dimensions. This reduction in pressure loss 
indicates that the extinguishing water tur-
bulence on the way through the monitor is 
reduced to a minimum. Flow-optimisation, 
however, does not end with the so-called 
pivot mounting – or the body of the monitor 
– but includes the nozzle. A sufficiently long 
nozzle design reduces the turbulence from 
the pivot mounting effectively and creates 
the basis for the long reach of CFD flow-
optimised nozzles. As has been the case 
for manual controlled monitors for years, 
nozzles for remote-controlled monitors 
can optionally be fitted with regulators to 
control the extinguishing agent flow-rate. 
FireDos monitors allow this option to be 
remote-controlled during operation so the 
flow can be adapted to the requirements 
of firefighting.    

Control systems for automated 
fixed firefighting systems with 
monitors
Electric control systems for remote-con-
trolled monitors range from standalone 
control systems, which control a single 
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Remote foam pipe.

Monitor in hangar application.

Monitor in recycling plant.

monitor, to complex systems with multiple monitors 
where decentralised individual controls are connected with a central 

control unit via a fibre optic network. 
Depending on the requirement, compact PLC systems or systems 

consisting of several interconnected assemblies make up the control 
system. Where high functional safety is required, redundant CPUs can 
be installed or, alternatively, PLC control systems in accordance with 
the required safety level (SIL). 

A daily automatic self-test is a standard feature of today’s control 
systems. During this process, the functionality of all drives and sensors 
fitted on the remote-controlled monitors is tested. If a fault is found at 
one of the components, a corresponding error message is sent to the 
supervising body. This ensures that ‘possibly occurring’ failures are re-
ported immediately and can be eliminated before a malfunction during 
operation occurs. This functionality significantly increases the reliability 
and availability of the automated firefighting system, compared to 
systems that are tested for functionality at intervals. 

For ease of commissioning, the automated control systems offer a 
Human-Machine Interface (HMI) option. During commissioning or a 
change in program, all threshold values that must not be exceeded by 
the remote-controlled monitors can be adjusted in the control cabinet 
without having to adjust any settings directly at the site of the remote-
controlled monitors. In the case of very large systems, this offers an 
invaluable time gain during commissioning, service and use. 

It is not only thresholds and rest positions that can be programmed 
via a display. The best oscillation mode for the respective system can also 
be individually selected and programmed for single or multiple monitors. 
Currently, four different oscillating modes are generally used which 
allow adaptation to the various requirements in different applications. 
This feature allows the hazardous areas within these applications to be 
separated into individual zones where one or even several monitors will 
apply their extinguishing agent in case of an alarm. The following four 
oscillating modes are normally used: 

If control systems for remote-controlled monitors are intercon-
nected to fire detection systems (i.e. IR cameras), pre-selection of 
individual zones can be skipped. The monitor will then swivel to an area 
identified by the fire detection system and will start the extinguishing 
operation directly at the source of the fire. 
In the case of locally confined initial fires, 
this results in maximum firefighting suc-
cess while consuming a minimum amount 
of extinguishing agent and affecting only a 
limited area. q
Zimmermann is head of the engineering depart-
ment since 2012. He is in charge of foam-proportioner and fire-monitor 
design and development.
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Suitable for on-site use, WIKA’s new 
Model CTD4000 dry-well calibrators 
have been designed for use in the severe 
conditions of the naval and marine sectors.

Their ease of use and their compact and 
practical design make them unbeatable in 
industrial processes where the calibration 
of the temperature measurement systems 
is essential for the control of the process 
and the quality of the final product. Special 
attention is paid to reduce weight and size, 
and to reinforce robustness by using an 
aluminium body, and aluminium and stain-

Fibertex SA distributes a wide range of 
Naue Geosynthetics products, includ-
ing the Bentofix® and newly launched 
Bentofix® X ranges of Geosynthetic Clay 
Liners (GCLs) designed for use as efficient 
sealing barriers in diverse applications, 
including landfill projects.

Bentofix GCLs are needle-punched, 
reinforced composites that combine two 
durable geotextile outer layers and a 
uniform core of high swelling powder so-
dium bentonite clay. This forms a uniform, 
multi-directional, shear resistant hydraulic 
barrier, with self-sealing and re-healing 
characteristics. 

Bentofix GCLs are used as a replace-
ment for conventional compacted clay 
layers and when hydrated with water, 
the bentonite swells and forms a low 
permeability gel layer, with improved hy-
draulic performance over traditional, thick 

FLSmidth appoints new 
President, Mining Industry
Effective July 2020, Mikko Keto will join FLSmidth 
as President, Mining Industry and member of Group 
Executive Management. The appointment comes follow-
ing Manfred Schaffer’s decision to retire in 2020. 

Keto joins FLSmidth from Metso, where he has worked 
for 10 years of which the last two were as President: 
Minerals Services and Pumps. He delivered growth in 
Services along with profitability improvement. He also 
served as a member of the company’s Executive Team. 

His prior roles for Metso include Senior Vice President, 
Spare Parts; Senior Vice President of Performance Services business line; President of 
Automation Services; Vice President of Flow Control Services; and various line management 
positions. Before joining Metso, he was Head of Sales for the Maintenance business unit at 
KONE Corporation and held senior management and sales positions at Nokia Networks, with 
assignments in multiple countries. 

“Mikko Keto will lead the FLSmidth Mining organisation in capturing profitable business 
opportunities. He comes with extensive experience in Service Line Management, Spare Parts 
and lifecycle offerings. He brings a strong commitment to customer partnerships, and believes 
in delivering significant enhancements in performance, sustainability and asset optimisation,” 
says CEO Thomas Schulz on Keto’s appointment. www.flsmidth.com

SA supplies Geosynthetic Clay Liners for use as sealing 
barriers in landfill applications.

New clay liners provide effective sealing barriers
compacted, clay liners. The needle punch 
process and ‘Thermal Lock’ manufactur-
ing technology increase the internal and 
external shear strength of GCLs, creating a 
single, engineered barrier that utilises the 
best of both synthetic and natural materi-
als and expands the range of applications 
in which GCLs can be used.

“The Bentofix GCL product is particu-
larly well suited for use in the composite 
liner and capping systems of landfills, as 
well as in cut-off trenches and other instal-
lations where a reliable barrier system is 
required,” says Paul Baxter, Fibertex South 
Africa. 

Bentofix X GCLs represent the latest 
advancements in GCL products, where the 
woven geotextile is coated with an addi-

tional, low permeability polyethylene (PE) 
layer to achieve an immediate barrier prior 
to hydration. With the additional bonding 
of a PE coating, the fibre reinforcement is 
also more permanently locked and further 
increases the pull-out resistance, as well 
as the internal shear strength of the GCL. 

Bentofix X GCLs can be installed where 
a prompt barrier against gas and radon 
is necessary; where desiccation needs 
to be permanently avoided; and where 
protection against root penetration is 
specifically required. Other applications 
are where erosion of the bentonite due 
to high water heads must be avoided and 
where a supplementary barrier against 
critical liquid migration is required. 

www.fibertex.com

less steel for many internal parts.
Each calibrator is tested in the com-

pany’s laboratory and calibrated with its 
references in accordance with the inter-
national standard. The thermal part of the 
calibrators is made of a metal block heated 
with resistors or with Peltier thermoelec-
tric modules. In the metal block there is 
one bore in which the interchangeable 
insert is placed.

With the available standard inserts, the 
calibrators are versatile and can be easily 
adapted for the calibration of temperature 
probes with the most common diameters. 
Customer-specific inserts and bores are 
available on request.

sales.za@wika.com

Robust new dry-block calibrator
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Temperature measurement on ultra-thin glass
Touch displays – such as for smartphones 
and tablets – use ultra-thin glass, which 
in their manufacture, leads to particular 
challenges for temperature measurement 
technology. For applications of this nature, 
INSTROTECH, the local representative 
of Optris, a leading manufacturer of non-
contact temperature measurement de-
vices, has launched the CT laser G7 infrared 
thermometer.

The CT laser G7 can measure precisely 
the surface temperatures of glass compo-
nents in the range 100 °C to 1 200 °C. The 
optimum spectral range, which for flat glass is 
normally 5 μm, cannot be used for extremely 
thin glass components because of the higher 
transmissivity of the material. This was the 
design criterion for the CT laser G7, which 
works at a special wavelength of 7.9  μm. 
This spectral range is optimised for low-
reflection measurement on ultra-thin flat 

glass. Measurement errors, which are caused 
by the transmission of radiation, are there-
fore virtually eliminated. The measurement 
error is only 1 % of the measuring value – or 
1.5 °C at low temperatures.

Double laser makes setup easier
The new infrared thermometer has an 
integrated double laser that marks the ex-
act measurement location, which 
makes setting the application 
easier. The smallest size of 
the measurement spot at 
a distance of 70 mm 
is just 1.6 mm, so the 
temperature can be mea-
sured on very small objects. 
With a standardised two-wire interface, the 
measurement values can be transferred to 
a supervisory control system, for example, 
a PLC. The output can be adjusted to the 

exact requirements of the application. In 
this way, averaging, minimum or maximum 
value logging as well as an extended hold 
function with threshold value and hysteresis 
are possible.

The CT laser G7 is ideally suited to the en-
vironmental conditions which prevail during 
glass manufacturing. So, for example, with 
ambient temperatures up to 85 °C, it works 
without additional cooling.

sales@instrotech.co.za

Because of their cost efficiency and 
performance, electric valves have, for 
several years, been a viable alternative to 
pneumatic actuators for the processing 
industry. Reduced risk of contamination 
and application in a wide variety of plants 
are also positives in favour of electrically 
operated valves. 

This is why Ingelfingen-based valve 
specialist GEMÜ is further expanding its 
product range of motorised diaphragm, 
globe and diaphragm globe valves. The 
valve manufacturer is responding to these 
customer requirements by further ex-
panding its selection of motorised valves 
with the launch of the GEMÜ eSyLite, 
eSyStep and eSyDrive valves. 

A low-cost plastic diaphragm valve for 
simple and cost-sensitive applications is 
available in the form of the GEMÜ R629 
eSyLite. It constitutes a cost-effective 
alternative to solenoid valves made of 
plastic or motorised plastic ball valves. 

The GEMÜ eSyStep valves are de-
signed for standard open/close and simple 
control applications. The actuator is a 
compact spindle actuator with step mo-

Efficient electric valves with new motoried eSy actuators
tor. Via the interface in the housing cover, 
the valve can be extended with additional 
accessories such as diverse electrical po-
sition indicators or travel sensors to 
provide extra functions. GEMÜ 
eSyStep valves are available 
in globe valve, angle seat 
globe valve and diaphragm 
valve versions made of metal 
and plastic, but adapting 
to M-block valves is also 
possible. 

The GEMÜ eSyDrive 
valves are available for 
variable and complex 
open/close and control 
applications in conjunction 
with high requirements on performance 
and service life. The actuator is based 
on the hollow shaft principle. Both the 
Ethernet-based eSy-web interface – in 
conjunction with an integrated web server 
– and the Modbus-TCP communication 
interface, enable the exchange of param-
etrization and diagnostics data and the 
networking of several devices. 

If necessary, users can also benefit 

from a range of integrated functions 
such as stroke limiters and speed set-
tings. This provides customers with a 
wide product range of electric valves for 
industrial processes and for applications 
with particularly high purity and hygiene 
requirements. With the different GEMÜ 
eSyLite, eSyStep and eSyDrive ranges, 
valve solutions are available for every 
price and function segment.

www.gemu-group.com

The V2 12744 IR 
thermometer Optris 
CT-laser G5 with box.

www.rtsafrica.co.za
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W
ings with a wider wingspan 
and less weight also have 
less air resistance and better 
energy-efficiency. Optimised 

lift behaviour could save fuel and thus re-
duce both emissions and costs. The limiting 
factor for building wings such as these is the 
aerodynamic phenomenon known as flutter. 
Aerodynamic drag and wind gusts result in 
continuously increasing wing vibration, simi-
lar to a flag fluttering in the wind.

“Flutter leads to material fatigue and can 
even go as far as ripping off the wing,” explains 
Sebastian Köberle, research associate at 
the TUM Professorship for Aircraft Design. 
Although every wing begins to flutter at a 
certain speed, shorter and thicker wings have 
higher structural rigidity and thus higher 
stability. Making wings that have a wider 
wing-span that are still exactly as stable will 
add much more weight.

The European project FLEXOP (Flutter 
Free FLight Envelope eXpansion for ecO-
nomical Performance improvement) involves 
scientists from six countries working on new 

In a joint effort by the Technical University of Munich (TUM) and the German 
Aerospace Centre (DLR), researchers have successfully developed and tested 
technologies for lighter aircraft wings that are still extremely stable. These 
innovative wings could soon make flying both greener and more cost-efficient. 
Known as aeroelastic wings, a successful first flight was completed at an airfield 
in Oberpfaffenhofen, Germany late last year.

Sebastian Köberle, research associate at the TUM Professorship for Aircraft Design, along with Daniel Teubl and Dr. Christian Rößler, transport the demonstrator 
from the DLR apron to the runway. Photo: ©Fabian Vogl; TUM.

First flight for super-efficient 
aeroelastic wing

technologies that can bring flutter under 
control and, at the same time, make it possible 
to build and use lighter wings.

FLEXOP aims to develop and validate new 
methods for designing active and passive 
systems for flutter suppression of very light 
and thus flexible wing structures. Under the 
guidance of the Horizon2020 research and 
innovation program, partners from industry 
and academia from the six countries are 
working on control algorithms, actuators, 
design optimisation as well as an unmanned 
flying demonstrator with 7.0 m wingspan and 
engine propulsion system for testing these 
innovative approaches.

Test flights demonstrate behaviour of 
innovative wings
The TUM researchers are responsible for 
the conceptual design and execution of the 
test flights. The tests aim to demonstrate 
the actual behaviour of the two innovative 
wing designs developed in the project: The 
aeroelastic wing and the flutter wing.

Here the TUM scientists first built a 

three-and-a-half metre long, seven meter 
wide flight demonstrator in which they 
integrated the systems provided by 
their European partners. Using refer-
ence wings configured especially for 
this purpose, the researchers then 
worked to make the flight demonstra-
tor automatically fly a predefined test 
flight path. They figured out the opti-
mum settings and developed manuals 
and checklists for the test flights. “The 
flight demonstrator is supposed to fly so 
fast with the new wings that they would 
theoretically have to flutter,” says Köberle. 
“When flying at such high speeds, however, 
we have to be absolutely sure that nothing 
goes wrong.”

The aircraft has to be visible from the 
ground at all times so that the researchers can 
intervene in case of an emergency. This means 
that flight manoeuvres have to be performed 
within a tight radius of only one kilometre.
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The computer workplace of the Ground Control Station. The middle computer screen shows the map and 
the heads up display used for guiding the demonstrator. Photo: ©Fabian Vogl; TUM.

Above right: The unmanned flying demonstrator with 7.0 m wingspan takes off at the Oberpfaffenhofen 
airfield. This demonstrator uses the aeroelastic carbon fibre wing developed by DLR in collaboration with 

Delft University of Technology. Systematic alignment of the fibres when making the wing has allowed 
researchers to optimise the wing’s flexural and torsional behaviour.
Above left: FLEXOP aims to develop and validate new methods for designing active and passive 
systems for flutter suppression of very light and more flexible wing structures. Partners from industry 
and academia are working on control algorithms, actuators, design optimisation as well as the 
development of an unmanned flying demonstrator with a 7.0 m wingspan and engine propulsion 
system for testing these innovative approaches.
Left: The demonstrator flying at an estimated height of 130 m. Maximum altitude is not actually of 

great interest and the test flights are generally conducted at below 300 m. Photos: ©Fabian Vogl; TUM.

Successful first flight of the 
aeroelastic wing
After completion of the complex preliminary 
work, a test flight with the innovative wing 
could be conducted for the first time. “Up to 
now everything has worked out just as we 
expected it to,” says Köberle. “Now the data 
evaluation starts.”

The wing, which took off for the first 
time at the Oberpfaffenhofen airfield, is the 
aeroelastic optimised wing developed by 
DLR in collaboration with Delft University of 
Technology and is made from a carbon fibre 
composite. A special alignment of the fibres 
when making the wing allowed the research-
ers influence its flexural and torsional behav-
iour. “If the wing is bent by the force of the air, 
it turns at the same time, avoiding the force 
of the wind,” says Wolf-Reiner Krüger from 
the DLR Institute of Aeroelasticity in Götting.

Active flap control on the flutter 
wing
The second super-efficient wing developed in 
the project is referred to as the flutter wing, 
designed by TUM and made of fibreglass. 
When flutter occurs, the outermost flaps 

are deployed, functioning as dampers. “The 
integrated active flap controls developed at 

DLR significantly increase possibilities for 
a significantly lighter design,” says Gertjan 
Looye from the DLR Institute of System 
Dynamics and Control in Oberpfaffenhofen. 
Looye is responsible for coordinating the DLR 
portion of the project.

A second flight control system is being 
developed by the Computer and Automation 
Research Institute of the Hungarian Academy 
of Sciences (MTA SZTAKI). The project direc-
tor Bálint Vanek of MTA SZTAKI adds: “A wing 

like this could make it possible to transport 
20% more freight or to use 7.0% less fuel.” 
Since the technology involved is very com-
plex, the tests on this wing have not yet been 
conducted.

From demonstrator to passenger 
aircraft
The wing is intended to do more than just 
take off on the flight demonstrator: In a 
further step the results of the project are to 
be transferred to the design of transport and 
passenger aircraft. q
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T
he projects align with the Bank’s 
Strategy 2013-2022  and Climate 
Change Action Plan 2016-2020 and 
expand the ACCF’s geographic reach 

and diversify its field of intervention.
They will demonstrate how the ACCF 

helps regional member countries to finance 
climate-resilient, low-carbon development.

The Africa Climate Change Fund (ACCF) recently approved seven new project 
proposals amounting to $4.7 million, increasing its total portfolio of projects to 15.

The Solar Show Africa 2020
31 March – 1 April 2020
Power utilities, IPPs, Government and 
end users alike are rapidly adapting to 
the new energy paradigm. To remain rel-
evant, power providers are constantly 
looking for knowledge and best practice 
on additional services; future-proofing 
business models, the solar and renewable 
explosion, staying customer centric and 
how to deliver clean and sustainable power 
to a changing world and consumer.

The Solar Show Africa conference brings 
together the brightest and most innova-
tive minds. These inspirational keynotes 
and pioneers are already changing energy 
generation methods and are shaping the 
way we generate energy to meet growing 
demand across Africa.

For 23 years, delegates have flocked to 
the conference to get first-hand knowledge 
on upcoming projects, investment opportu-
nities across the continent and innovations 
that will help utilities deliver energy.

Built on 23 years of history, The Solar 
Show Africa is about innovation, Investment 
and infrastructure. It is about the big ideas, 

market disruptions and keeping our finger 
on the pulse of trends that can meet our 
energy demands and change the daily 
lives of all Africans across the continent. 
The show is intentionally designed to in-
spire and encourage knowledge exchange, 
project opportunities and to showcase 
disruptors who promise solutions that 
are transforming how we supply energy 
in Africa.

The event is a multi-brand exhibition 
with thousands of attendees and a ground 
breaking conference. This year will be no 
different. The conference will be held at 
a C-level platform that focuses on global 
trends and practical innovative energy ap-
plications as well as how market players can 
capitalise on business opportunities across 
the continent. q

ACCF grants $4.7 million to support projects 
in African countries

The projects include:
Syntropic agriculture as strategy to foster resil-
ience, climate adaptation and recovery of vulner-
able communities living in degraded marine and 
coastal ecosystems in Mozambique: This project 
will improve the environmental resilience 
and economic sustainability of smallholder 
families in Zambezia Province using scaled-up 

“gender-oriented eco-governance productive 
model”; it will be implemented by ICEI, a non-
profit organisation and ORAM, a local NGO.  

Building climate resilience through youth and 
women farmers: The project will contribute 
to building an inclusive and climate resilient 
ecosystem for food security and sustainable 
growth in Sudan, strengthening collective en-
trepreneurial capacity of farmer associations; 
it will be implemented by local NGO ZWD. 

Removing barriers to climate finance ac-
cess by local governments/municipalities: The 
project will remove barriers hindering local 
government’s access to international climate 
finance; it will be implemented by the Ministry 
of Territorial Governance, Development and 
Management of the Territory of Senegal, in 
conjunction with CSE. 

Local Climate Adaptive Living Facility (LoCAL) 
– Benin and Lesotho: The project will scale up 
the United Nations Capital Development 
Fund’s LoCAL Mechanism which supports 
local governments to execute climate resilient 
development projects using performance-
based grants. The project will be implemented 
by UNCDF.

Green energy for women and youth resilience 
in Uganda and Kenya: The project will support 
the transition to low carbon development 
and scale up access to climate finance by 
boosting the development of the Sustainable 
Energy Value Chain, focusing on women and 
youth engagement; it will be implemented by 
a consortium of CSOs led by AVSI Foundation 
and including Pamiga. 

The Africa NDC Hub: Supporting NDCs 
Implementation in Africa: The project will sup-
port African countries to accelerate access 
to climate finance and effective utilization of 
funds for the implementation of Nationally 
Determined Contributions (NDCs). It will 
support the pipeline development of eight 
project proposals, strengthening institutions 
in Namibia, Uganda, São Tomé and Príncipe 
and Cameroon. The project will be imple-
mented by the African Development Bank.

Cocoa Livelihoods Resilience - enhancing the 
resilience of smallholder cocoa farmers in Cote 
d’Ivoire through piloting the Adaptation Benefits 
Mechanism (ABM): The project will introduce 
a set of sustainable climate-resilient agro-
forestry measures to enhance resilience of 
cocoa farmers to climate shocks in Soubre 
and Sinfra districts. The project will be imple-
mented by the African Development Bank in 
collaboration with ICRAF and partners and 
will pilot the ABM – an innovative mechanism 
for mobilisation of public and private sector 
finance. q



www.hahn.co.za


www.flexicon.co.za



