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Peter Middleton “G
overnment will do whatever it takes 
to ensure a stable electricity supply,” 
said Tito Mboweni while delivering his 
budget speech in February, before an-

nouncing the allocation of R230-billion over ten years 
to achieve the restructuring of the electricity sector.

He assured that the current shortfall will ease as 
critical maintenance is completed. He went on to an-
nounce the acceleration of Bid Window 4 of the inde-
pendent producer programme for renewable energy 
and, that “the rapid decline in renewable energy prices 
will give new momentum to Bid Window 5.”

As a further signal to Government’s intentions to 
diversify power generation, he said that municipalities 
in financially good standing would soon be allowed 
to purchase electricity from independent power 
producers.

A few days before Mboweni’s budget speech, the 
first of Scatec Solar’s three Sirius Solar Park projects 
came online outside Upington, connecting a further 
80 MW of renewable energy to Eskom’s grid. Ultimately, 
the three Sirius projects will contribute 258 MW of ad-
ditional solar capacity to the grid, and all are expected 
to be completed within the next few months.

There are 27 REIPP projects that will soon add 
2 300 MW to the grid, which should surely relieve some 
of the pressure on the currently unreliable coal plants 
that were the preferred technology choice of Eskom’s 
old regime for far too long.

Scatec Solar has also recently launched a lease 
offering of smaller scale plants for those wanting to 
reduce their dependence on diesel generators. This 
pre-assembled and containerised solution, combined 
with a financial leasing model, uses solar tracking and a 
modular system to enable scalability, quick installation 
and easy redeployment. A battery storage solution 
from Tesla or DEIF is an integral part of the offering, 
with the batteries being used to optimise combined 
diesel and solar networks or to supply solar-derived 
power earlier in the mornings and into the evenings.

“The combination of a leasing agreement and flex-
ible contract length greatly reduces customers’ finan-
cial liabilities. Furthermore, using customers’ own sites 
for solar plants means that fewer permits and licenses 
are required which, combined with our pre-assembled 
product, results in shorter preparation and installation 
times,” says Raymond Carlsen, CEO of Scatec Solar.

A key topic for the Africa Energy Indaba currently 
underway in Cape Town is Africa’s Mini-Grid Agenda, 
which is being explored as a way of improving energy 
access for African people – as articulated in the re-
gion’s 2030 Agenda for Sustainable Development. 

Underpinning the drive towards mini-grids is the 
lack of capacity of major power producers to reliably 
reach and serve remoter areas –extending a country’s 
main electrical grid is often unaffordable. This alone, 
immediately suggests the integration of smaller mini-
grids that operate independently from the main grid.

Mini-grids comprise multiple electricity generators 
and energy storage systems that are interconnected to 
a distribution network for supplying local consumers. 
They generally involve small-scale generation in the 
10 kW to 10 MW range and the idea is that a genera-
tion technology combination can deliver uninterrupted 
power in isolation from a national grid.

They are ideal for maximising Africa’s potential 
for renewable energy, particularly if sufficiently large 
modern storage systems are incorporated to cater for 
the cyclical and unpredictable nature of renewable 
energy sources such as solar and wind. 

The development of mini-grids presents several 
barriers, however, such as gaps in policy and regulation, 
the capacity of key stakeholders and access to fund-
ing. Hence the Africa Energy Indaba focus. Mini-grids 
could prove instrumental in providing clean energy 
with the necessary sustainability, thereby enabling 
African nations to achieve their commitments to the 
Paris Climate Agreement, as well as their Sustainable 
Development Goals (SDGs), reads the invitation to 
participate in this Energy Indaba discussion. “Our aim is 
to unlock the potential on mini-grid power projects and 
catalyse the business opportunity linked to developing 
these projects in Africa,” said the Indaba’s MD, Liz Hart 
prior to the event.

The Innovative engineering feature for this is-
sue of MechChem Africa introduces a novel energy 
storage solution that uses liquid air at -196 °C as a 
highly efficient and large scale energy storage op-
tion – a 50 MW/400 MWh CRYOBattery™ solution 
from Highview Power has been connected to the 
grid to provide eight hours of energy storage; and 
100  MW/800  MWh modular units are mooted for 
scaling up to meet higher energy requirements.

Solutions for Africa and South Africa’s energy 
access and reliability problems are numerous and 
increasingly affordable. They offer more flexibility, 
less risk and far more environmentally friendly carbon 
footprints than large and ageing coal-fired fleets.

In South Africa, we need not rely on the breakup 
of Eskom to resolve our domestic power issues. The 
landscape is sure to change rapidly as independent 
producers and discerning consumers see the benefits 
of cleaner and independently produced generation 
solutions. q

Changing the power generation landscape
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“A
s well as our extensive range of 
slurry, dewatering and special-
ity pumps, we pride ourselves 
on developing innovative and 

reliable engineered-to-order pumping solu-
tions that offer the best possible energy ef-
ficiencies, at the lowest-possible total costs 
of ownership,” begins Koorts. 

Since the invention of the Warman® slurry 
pump with replaceable liners more than 80 
years ago, Weir Minerals has develop its tech-
nologies and boasts some of the most modern 
and innovative slurry pumping solutions in 
the world. In addition, through acquisitions 
and mergers, the company has accumulated 
and redeveloped a vast range of pumping 
products for transport and processing ap-
plications across the mining and minerals 
processing sectors. 

Starting with the Weir Minerals’ slurry 
pump ranges, Koorts says the key to innova-
tion and development of slurry transport 
solutions is strong lifecycle support. “Through 
consistent and high investment in research 
and development, we have been able to suc-
cessfully extend wear life, reliability and total 
life of our slurry pumps to minimise pumping 
and plant operation costs. Coupled with this, 
we have put in place highly sophisticated 

MechChem Africa talks to Weir Minerals Africa’s pumps product manager, Marnus 
Koorts, about the extensive depth and range of pumping solutions available 
through Weir Minerals and its widely experienced and qualified teams; and the 
company’s successful approach to meeting the long-term needs of mine and 
process plant operators.

Weir Minerals’ comprehensive pumping  solutions

Marnus Koorts, product manager slurry pumps at 
Weir Minerals Africa.

A Warman froth pump combined with Linatex rubber hose in a phosphate 
application.

The engineered-to-order pontoon designs incorporate Warman slurry or 
dewatering pumps and Linatex rubber hoses.

spares and aftermarket support services 
for plant operators’ convenience,” he tells 
MechChem Africa.

“Our Warman AH pumps are still the 
world’s most widely used slurry pumps, 
but even these receive ongoing research 
investments to maximise their performance. 
Continued innovation makes this range in-
creasingly productive, efficient and reliable, 
with longer wear life and easier maintenance. 
Condition and demands at mining sites are 
increasingly harsh, while the slurries pres-
ent widely varying challenges, so even our 
highly successful products are continuously 
improved,” Koorts continues.

Also integral to the company’s slurry pump 
offering are:
• Weir Minerals’ metal- and rubber-lined 

Warman® (MCU® and MCR®) mill circuit 
pumps, which include some of the largest 
pumps available for mill circuit duty. 

• Vertical spindle pumps for clearing sumps 
and spillages. 

• Carbon transfer pumps for carbon in leech 
(CIL) circuits, which are carefully designed 
to gently recirculate the carbon slurry so 
it doesn’t break down. 

• Warman® AHF froth pumps, used for 
removing the froth from flotation circuits 

and also ideal for stirring up thickened 
underflows to improve pumpability. 

• GEHO® high pressure positive displace-
ment pumps offer pumping capacities of 
up to 800 m3/h in some applications at dis-
charge pressures of up to 250 bar. “These 
pumps can handle 85% solids content 
when required, which makes them ideal for 
use with our Isodry® range of filter presses 
and thickeners for making tailings as dry as 
possible,” Koorts says.

Moving on to Weir Minerals’ dewatering 
pump range, Koorts notes that dewatering 
is, in general, particle or slurry free. “The 
key focus for dewatering is high pumping 
efficiency to reduce energy costs per volume 



March 2020  •  MechChem Africa    ¦    5

⎪ Cover story ⎪

Weir Minerals’ comprehensive pumping  solutions

A Multiflo trailer mounted pontoon with diesel driven Warman DWU pump set.

pumped. Dewatering often involves very high 
heads for pumping water from deep pits or 
underground mine shafts due to continuous 
water seepage. 

“Mines usually use process water and 
they need to maintain their water balance. 
The water used must be filtered, cleaned and 
recirculated. Every one of these water circuits 
is different, so we offer customised water 
circuit solutions to meet specific site needs 
at the highest possible energy efficiency,” he 
informs MechChem Africa.

Weir Minerals can offer horizontal, verti-
cal spindle and multistage pumps from its 
Multiflo®, Floway®, and Warman® brands, 
depending on the specific need. “We also 
offer a range of dirty water and submersible 
options, many of which are portable so they 
can be temporarily placed into flooded areas 
until the unwanted water is pumped out and 
then moved somewhere else,” he explains.

“Our Warman DWU dewatering pump 
has been further developed to enhance our 
high head mine dewatering. These pumps 
can handle dirty water with densities of up 
to 1.05, that is, water with low solids con-
tent. Underground mine water often starts 
out ‘clean’ but particles tend to accumulate 
over time, so we have evolved the ‘hybrid’ 
dewatering solution to cater for this,” Koorts 
explains, adding that the Warman® DWU 
pump’s bearing assembly deals with load 
variations, while its slightly wider throat bush 
and impeller tolerances enable solid particles 
to pass through easily.

From Weir Minerals’ speciality pump 
range, Koorts goes on to highlight the com-
pany’s Lewis® range of chemical pumps, which 
are widely used in copper leeching circuits. 
These pumps can cater for the production, 
transfer, and processing of sulphur from its 
points of production (from mineral or hydro-
carbon sources) to the major points of use in 
sulphuric acid plants. 

Adding depth to each of its brands and 
product ranges, Weir Minerals has a dedi-
cated materials division that develops wear 
and corrosion resistant solutions for the vast 
range of pumps and applications needed by 
the company’s diverse client base.

“Our original Ultrachrome A05 metal alloy, 
developed in the 1990s, is still widely used for 
metal wear parts such as throat bushes and 
impellers in mill circuit applications, but we 
have developed additional materials such as 
Hyperchrome A61 and, our latest addition, 
Hyperchrome A68, a patent pending alloy 
that is showing improvements in wear life of 
as much as 30% in mill discharge for specific 
applications,” Koorts says.

For specific corrosive media, stainless steel 

variants are available, and different special al-
loys have been developed for when corrosion 
and abrasion resistance are required – and 
new and customised materials are continu-
ously being worked on. 

“It’s not just about metal. Our R55 rubber 
is the standard rubber material used in the 
Warman pump range, but we have also ap-
plied valuable materials technology expertise 
from Linatex rubber into our pump ranges 
and, for SO2 and acidic applications, we have 
specific synthetic rubbers that are capable of 
handling solids in these acidic environments,” 
Koorts reveals. 

“Our entire technology division works in 
an integrated way to incorporate new ma-
terials and design enhancements into every 
product range. There are many examples of 
failures in the market. Before we release a 
component or material change, we go through 
rigorous testing processes all over the world 
to ensure there are no unforeseen conse-
quences,” he assures.

In terms of expertise, Koorts notes that 
Weir Minerals’ engineering staff have ex-
tensive experience across a broad range of 
applications: from slurry pumping to dewater-
ing and from mill circuits and flotation cells to 
copper and gold processing plants. “As a result, 
we know how a change in one part of a mine 
will affect the other parts and we are able to 
develop holistic and integrated solutions,” he 
says, citing one case where a problem with a 
mill pump was resolved by completely rede-
signing the sump and the inlet piping: using 
Computational Fluid Dynamics (CFD) to op-
timise the inlet flow to reduce abrasive wear 
on the inlet lining of the pump. “We strive for 
complete engineered solutions rather than 
simply relying on high quality pump products 

to deliver,” he notes.
Weir Minerals’ floating pumping stations 

for pit dewatering are another engineered 
example: “These systems include all the 
pumps, valves, hoses and controls required to 
dewater dams from floating pontoons. They 
are integrated products developed to solve 
specific site problems and are engineered to 
be fit-for-purpose using suitable products 
from our range,” he says.

Weir Minerals’ considerable success 
with this engineered approach is evident 
from the £100-million order from the Iron 
Bridge Magnetite Project in Australia. “This 
is Weir’s largest ever individual mining or-
der. It comprises a range of our crushing and 
pump equipment including Enduron® High 
Pressure Grinding Rolls, and GEHO® pumps 
that will reduce energy consumption and wet 
tailings waste by more than 30% compared to 
traditional mining technologies,” Koorts tells 
MechChem Africa.

Success in projects such as these requires 
an excellent supply chain with a massive 
infrastructure. “We have the infrastructure, 
logistics and connectivity to get equipment to 
the most remote sites in Africa, a feat that can 
be problematic if a supplier does not have the 
required capability and footprint.

“We have the engineering, manufacturing, 
product range, spares and supply chain to 
back up every product and every engineered 
solution we offer. That is why we are the global 
leaders in pumps, with a market share larger 
than all our competitors combined.

“Getting pumping solutions consistently 
right for over 80 years does not happen 
accidently. It happens because of ongoing 
innovation, development and critical thinking 
into everything we do,” Koorts concludes. q
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B
earing and seal manufacturer SKF 
has developed software to design 
its products more effectively. The 
software combines an intuitive in-

terface with powerful simulation to produce 
designs that can be validated quickly and 
effectively.

One way that SKF has done this is to take 
in-house software called SimPro Expert – 
which it uses to develop and design highly 
complex bearing arrangements – and make it 
more user-friendly for customers.

SimPro Expert can be used to model an 
entire gearbox, in order to see the influence 
of one shaft on another; to determine the 
supporting properties of the housing; and to 
understand the detailed bearing behaviour 
for the given conditions.

“SKF application engineers know the 
SimPro Expert software very well. You need to 
be a relatively frequent user and have a good 
level of bearing knowledge to get the most 
from it,” says Francisco Serrano, manager for 
product line engineering tools at SKF.

Although design engineers within OEM 

Machine designers can now design complex bearing arrangements and analyse 
bearing loads more quickly without having to master complex software programs 
thanks to SKF’s software and equipment technology advancements

SKF Agri Hubs solution 
with a bearing and seal 
integrated in one housing for disc plough.

SKF Agri Hubs 
solution with a 
bearing and seal 
integrated in one housing for seeding.

SKF load sensing 
bearings with fibre optic sensors.

Speeding up design of bearing 
arrangements and product development

companies tend to have a solid knowl-
edge of bearings, many would not consider 
themselves to be ‘experts’. SKF application 
engineers constantly design bearing ar-
rangements, which is not necessarily the 
case with in-house OEM engineers, who can 
go long periods or intervals between bearing 
projects. They also cannot devote their time 
and effort to learning complex simulation 
software in detail.

It is for this reason that SKF has developed 
SimPro Quick – a stripped-down version of its 
more specialised bearing design programs.

SimPro Quick has the same core as more 
advanced products such as SimPro Expert 
and SimPro Spindle. It retains many of their 
innovative features, but it is far easier to use. 
While customers were demanding more ad-
vanced analysis of their bearing designs, they 
wanted to be able to do it in an intuitive way, 
using tools that were not excessively complex. 
SimPro Quick is a single-shaft bearing simula-
tion tool developed to evaluate the design of 
bearing arrangements and their field perfor-
mance quickly, based on relevant application 
requirements and conditions.

Catalogue link
A key feature of the software is that it ties 
in with SKF’s new online Roller Bearing 
Catalogue – which is a live database of 
products. This means that anything 
incorporated into a design will 
be a current product.

“If we were using a paper 
catalogue, it would be out of date 
on the day it was printed,” says 
Serrano. “Now, with the software, 
it’s live – so any product that is 

selected will be available and 
up to date.

“The link with the live data-
base not only offers the latest 
products, but also allows them 
to be selected according to 
specific criteria – such as, high 
availability.”

Model building
SimPro Quick builds a complete model in 

three steps: components; boundaries; lubrica-
tion and clearance.

In the first stage, the model is built us-

ing common components such as bearings, 
springs and spacers. These are incorporated 
into the model by ‘dragging-and-dropping’ 
them onto the shaft. Bearing types can be 
searched based on dimension, designation 
as well as whether it is a ‘popular item’. Other 
elements such as gears can also be ‘dragged’ 
onto the shaft.

The second stage is to set applicable 
boundary conditions. Factors such as shaft 

rotational speed, radial and ax-
ial forces and gravity can be 

added to the model. Force, 
power input and moment 
are all applied using ‘drag-
and-drop’, while other 
boundaries are added 
with an icon click.
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SKF Agri Hubs 
solution with a bearing 
and seal integrated in one housing for tillage.

The third stage is to apply the lubrication and fit conditions. 
SimPro Quick allows the user to define the lubrication method 
and type, oil viscosity and contamination level. All lubrication 
properties affect outputs, such as relubrication interval for 
greases and bearing friction.

Once these steps have been completed, SimPro Quick carries 
out an analysis of the model. Here, users can run a single (data set) 
analysis or several conditions at once (load cycle analysis) based 
on defined operating boundaries. A time weight portion can be 
applied to each step, which is useful when determining bearing 
life over several different operating conditions.

The output of the analysis includes data tables and visuals 
that enable the user to create a preferred template set-up for 
the report. These might show factors such as bearing loads, 
operating internal clearances, friction, misalignment, deflection 
and SKF rating life.

For now, all modelling is done within the program itself. SKF 
has added a CAD import functionality, which allows users to 
import a CAD design into SimPro Quick. Other features include 
visual plots and animations, including a shaft deflection plot.

“In one case, a manufacturer of high-end textile machinery 
used SimPro Quick to increase the speed and accuracy with 
which it designed bearing arrangements. Running accuracy of 
the bearings was critical to the overall performance. Using SKF 
SimPro Quick helped the company speed up its design process, 
while evaluating an optimal bearing arrangement without 
external help.

“This was due in part to the user-friendliness of the software, 
combined with its advanced analysis capabilities. The embedded 
e-Learning module made an intuitive piece of software even 
easier to understand, allowing the user to quickly start modelling 
relevant bearing arrangements,” says Serrano.

Load sensing bearings
Software isn’t the only area where SKF is demonstrating digital 
innovation. Lars Kahlman, senior applications expert at SKF’s 
Drives Competence Center in Sweden, describes the work SKF 
is doing in the pumps and compressors department.

Designers can now accelerate the design cycle by analysing 
bearing loads quickly and accurately with the addition of fibre 
optic based load sensing bearings for pumps and compressors.

“SKF has released the world’s first commercial load sensing 
bearing based on its proprietary fibre optic sensing technology; 
a technology, which is part of a long term strategic technical 
product development,” says Kahlman. “Similar to the SimPro 
Quick technology, the SKF Load Sensing Bearing for pumps and 
compressors takes the guesswork out of product development.”

According to Kahlman the product is helping to speed up 
the design and verification process, by giving instant access to a 

variety of bearing data. This includes for example 
axial versus radial loads, polar lots of the 

bearing´s internal strain field, strain 
spectra, load directions, speed of rota-
tions and temperature. 

The first product streamlines the 
creation of rotating products such 

as pumps, using angular contact ball 
bearings. In it, SKF enables real-time 

measurement of bearing loads using 
fibre optic sensing. 

The bearings, which are inter-
changeable with conventional 
bearings, offer several benefits to 

designers and test engineers, includ-

ing optimised design, lower development costs, 
shorter design cycle and the ability to digitalise 
the design and verification process.

OEMs and end-users can use 
the tool when testing and install-
ing new equipment to check that 
the correct load and lubrica-
tion requirements 
have been defined 
and are not ex-
ceeded in the real 
installation.

“Understanding 
bearing loads is essential in the de-
sign of rotating equipment such 
as pumps.” explains Kahlman.

“SKF has, through extensive 
testing campaigns and simula-
tions, developed algorithms that make the technology really accurate and 
robust. Because it takes accurate strain measurements directly within the 
bearing, our Load Sensing Bearing provides access to data that until now 
has been difficult to access.

“The new sensing bearings are safe to use in hazardous environments as 
signal data is transferred at high-speeds by low power in optical fibre rather 
than as electrical signals, making the system immune to electromagnetic 
fields. It also enables robust remote monitoring where wireless technol-
ogy cannot be used as the optical fibres can transmit signals over very long 
distances,” he concludes.

Customers can access SimPro Quick through a local SKF contact to 
request a license, or by registering through SKF’s website – after which the 
request will be passed on to a local SKF representative. q

www.multialloys.co.za
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T
he agricultural sector, the economy’s 
largest consumer of water, is learn-
ing the value of effective pond dredg-
ing. According to Lee Vine, managing 

director of Integrated Pump Rental, the 
company has been applying its equipment and 
experience in the Northern Cape to help farm-
ers ensure optimal use of water resources. 
“With increased competition for the country’s 
scarce water supplies and drought conditions 
in some provinces, farmers are looking for 
ways to conserve and optimise water,” says 
Vine. “A key aspect of this is preventing their 
dams from silting up over time”.

Too much silt means less storage capacity 
for a farmer’s water, which can undermine 
the agricultural operation. It can also lead 
to sediment finding its way into pipes and 
pumps, causing costly blockages and equip-
ment damage. 

Vine explains that Integrated Pump Rental 
has found that a number of farms have chal-
lenges with blocked pipes and pump failure 
as a result of high solids in their water. The 
company has assisted with solutions using 
purpose-designed pumps, dredging barges 
and auxiliary equipment.

The rental equipment is easy to use 
and can be offered with specialised on-site 
supervision and training. Integrated Pump 
Rental also manages all the logistics to get 
the right equipment to the right place time-
ously. “Our many years of experience in the 
mining sector have given us valuable insight 
into how to solve the challenges farmers are 
facing,” Vine says. 

A key aspect of Integrated Pump Rental’s 
offering is its SlurrySucker dredging unit, 
which can extract high tonnages and, with 

Integrated Pump Rental is applying its equipment and experience to ensure optimal 
use of water resources by implementing effective pond dredging.

Too much silt in a dam means less storage capacity 
for a farmer’s water.

Putting the SlurrySucker to work on a farmer’s water storage dam.

Lee Vine, managing director of Integrated Pump 
Rental.

A dam free from sediment and vegetation allows 
optimum water storage for farmers.

Farm dam dredging helps 
optimise water resources

its specially engineered dredge head, cope 
with high solids, vegetation and sewerage. 
The solution features fit-for-purpose floats 
constructed from polyethylene for ultra-
violet resistance. This gives them a service 
life of over 20 years. They are also poly-filled 
to ensure maximum buoyancy. 

During the developmental stages, Inte-
grated Pump Rental made use of computa-
tional fluid dynamics (CFD) to optimise and 
validate the design. Customers therefore 
have the assurance that the performance and 
engineering integrity of the SlurrySucker are 
maximised.

“The range of quality accessories enhances 
the cost efficiency of the dredging process,” 
says Vine. “Our pump hoses, fittings and 
purpose-designed hose flotation devices 
ensure that the job can be completed quickly 
and effectively.”

Two standard units are available. The 
smaller SlurrySucker Mini is capable of 
extracting 120 m3 per hour of slurry/water 
mixture, equating to 30 to 40 dry tons per 
hour. Double this extraction volume can be 
achieved with the SlurrySucker Maxi, which 
will remove between 70 to 80 dry tons per 
hour. The SlurrySucker Mini has a 100  mm 
discharge and the SlurrySucker Maxi has a 
150 mm discharge.

“Many customers find our rental option the 
best way to reduce capital outlay, while oth-
ers request a full turnkey solution to address 
a particular challenge. Through our on-site 
operational assessments, we help farmers 
and our other clients troubleshoot and design 
solutions that work,” says Vine.

The group also engineers bespoke de-
watering solutions that match customers’ 

specific needs. These services range from 
concept generation and technical drawings, to 
structural simulations and thermal analyses. 
Bespoke products can then be built, installed 
and monitored. 

“With our technical teams on hand 365 
days a year, we make sure that we closely 
support the solutions we provide,” Vine 
concludes. q
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A
dding to the complexity of selecting 
pumps for slurry pumping applica-
tions is the concentration of solids 
which, together with particle size 

and shape, can affect pump performance and 
power requirements. Settled solids might 
require external agitators, water jets or mix-
ers to get them back in suspension and allow 
them to be pumped.

All these factors need to be considered 
when selecting the correct slurry pump for an 
application, and local Grindex pump distribu-
tor Integrated Pump Technology has issued a 
caution against making this purchase decision 
based on capital cost alone. 

“Slurry pumps need to handle abrasive 
solids in suspension, including sand, gravel and 
waste products in high concentration,” says 
Colin Adams, managing director of Integrated 
Pump Technology.

“Coping with the high levels of wear caused 
by this abrasion requires a pump with hydrau-

Pumping fluids with high solids concentrations is more complicated than pumping 
water. To avoid sedimentation in the system, the correct pump size with appropriately 
dimensioned hoses and pipes must be selected.

Grindex Bravo pump is proving its worth in slurry 
pumping applications.

Easy set-up with the bi-directional inductive flowmeter
Instrumentation and process control com-
pany, INSTROTECH, now offers Kobold’s 
MIS magnetic inductive flowmeter. The 
flow meter, or magmeter, was developed 
specifically for measuring and monitoring 
medium-sized flow of conductive liquids 
in pipes.

It is operated by electromagnetic mea-
surement, where a voltage is induced in a 
conductor moving through a magnetic field. 
The electrically conductive measuring agent 
acts as the moved conductor. The voltage in-
duced in the measuring agent is proportional 
to the flow velocity and is thus a value for the 
volumetric flow.

The induced voltage is picked up by two 
sensing electrodes in contact with the mea-
suring agent and is sent to the measuring 
amplifier, which amplifies the measurement 
that cannot be measured directly. The flow 
rate is calculated on the cross-sectional area 
of the pipe. 

The magnetic inductive measurement 
with the MIS does not depend on the pro-
cess liquid or its material properties such as 
density, viscosity and temperature. It offers 

two configurable outputs that can be set 
to: switch, analogue or frequency.  A dosing 
function can also be selected.
Significant characteristics
• Monitoring, dosing (with external control 

input) and transmitter function.
• Coloured, multi-parameter configurable 

TFT-display, rotatable in 90° steps.
• Bi-directional measuring.
• Intuitive setup menu (four optical touch 

keys).
• Two configurable outputs (pulse-/fre-

quency-/alarm- and analogue output).
• Grand and resettable totalizer.
Areas of application
• Water & waste water treatment.
• Water distribution network (leakage 

detection management).
• Water tapping and irrigation.
• Filtration systems (e.g. reverse osmo-

sis and ultrafiltration).
• Industrial applications.
MIS characteristics for;
Electronics:
• IO-Link
• Function package C3T: Flow measure-

ment, counting, dosing, alarm, Hotkeys, 
rotatable display

Electrode material:
• HastelloyÒ C276, titanium, platinum, 

tantalum, stainless steel
Linings:
• NBR, EPDM, soft rubber, PTFE

Matching pump to application ensures 
low total cost of ownership

lic parts manufactured from a very hard metal 
alloy. Selecting anything less will result in high 
maintenance and repair costs, translating into 
unnecessarily high total cost of ownership.” 

Grindex Bravo submersible slurry pumps 
are engineered to cope with the toughest 
pumping conditions, and the hydraulic com-
ponents are made from Hard Iron™, one of 
the hardest materials available. “Countering 
excessive wear is important in slurry pumps. 
The robust construction of the Bravo pump, 
coupled with its low shaft speed, ensures high 
wear resistance even in the most demanding 
slurry applications,” Adams says. 

The Bravo pump range can operate over 
the complete pump curve, not just on a 
specific duty, and can handle from 30  litres 
to 130 litres per second at a maximum head 
of 45 metres. The large through-let means 
the pump can handle solids of varying sizes. 
With its single adjustment screw it is simple 
to tweak the pump impeller for optimal per-

formance. The pumps are also equipped with a 
leakage sensor that facilitates early detection 
of any problems, allowing action to be taken 
as soon as possible.

Pumps in the Bravo range – from the 400 
upwards – are equipped with an agitator de-
signed specifically for coarser slurries. This en-
ables the pump to stir up and pump sand, sludge 
and solids in suspension. “Our team of experi-
enced and skilled pumps specialists can advise 
customers on the most appropriate pump for a 
particular slurry application, ensuring that the 
pump installation will operate at low total cost 
of ownership,” Adams concludes. q

MIS magnetic 
inductive flowmeter from 
Kobold.



10    ¦    MechChem Africa  •  March 2020

D
uring trials and in the up-scale 
process, it is vital to create the 
right conditions in the bioreactor 
to allow micro-organisms or cells 

to thrive. The correct environmental condi-
tions will ensure that the yield is maximised 
in a stable and predictable manner.

Two of the most critical parameters during 
a fermentation process are the pH and oxygen 
levels, and both need to be controlled care-
fully. The pH and dissolved oxygen values that 
are out of specification, lead to a loss of yield. 
For some specific cells – typically Mammalian 
cells from humans and hamsters – the pH 
value is highly critical and needs to be con-
trolled in a range better than ± 0.1 to 0.2 pH 
units, to obtain the expected yield. The oxygen 
concentration gets critical for the batch if it is 
too low – less than 20-25% – as there is not 
enough oxygen for respiration, or too high, 
as it risks the yield because some bacteria 
tend to grow in size rather than increase the 
production of the wanted molecules. 

When a process is scaled up from the 
initial laboratory fermentation to pilot and 
then to full-scale, it is important to keep all 
conditions unchanged as well as it is preferred 
to keep the identical sensors down to brand 

In the biotechnology industry, analytical sensors are commonly standardised to 
maintain data consistency when the process is later scaled-up. Despite this, problems 
caused by unreliable sensor signals and disparities concerning signal algorithm and 
sensor handling can still occur. Digital sensors offer a solution to guarantee data 
consistency and a way to easy, uniform sensor management.

The importance of measuring 
consistency from lab to process
By Bo Ottersten, business development manager, Endress+Hauser Conducta GmbH+Co.KG

and type. This is to ensure that no measuring 
discrepancies occur that could risk a decrease 
of process yield when the process is up-scaled.

Despite standardisation of the sen-
sors, discrepancies are anyhow common. 
Measuring behaviour and performance dis-
crepancies between different sensor brands 
can occur for several reasons, such as differ-
ent compensation algorithms, different mate-
rial performance or different sensor design. 

They are oftentimes related to the analyti-
cal sensors or to the electrical signals from the 
sensors. For electrical signals, discrepancies 
can be eliminated using digital sensors. 

Challenges concerning consistency 
of pH measurements 
One of the largest challenges, especially for 
pH sensors, occurs with the bioreactors in 
the laboratory. During the autoclavation, 
both the glass fermenter and the sensors are 
exposed to high temperature in combination 
with steam. If humidity remains on the sensor 
contacts, this will later result in unreliable and 
unstable measured values. 

The high impedance mV-signal from a pH 
sensor is very sensitive to any humidity or 
oxides on the metallic cable contacts. Signal 
drops will result in unpredictable measuring 
errors and, depending on the environment, 
they can occur randomly. The biggest chal-

lenge is if they only appear occasionally, 
as this makes them hard to detect. An 

ideal pH sensor has a zero point at 
pH 7.00. In other words, in a pH 7.00 
solution, an ideal pH sensor provides 
a 0 mV signal. In a pH 8.00 solution 
the same pH sensor will provide 
a - 59.16 mV signal (at 25°C). Under 
perfect conditions this signal is 
measured without interference 

and converted into the pH value by 
the transmitter. But when corrosion, 

humidity or oxides are present on the 
sensor and cable contacts, part of or, 

in the worst case, all of the 59.16 mV will 
disappear, and the signal gets closer to 0 mV 
(pH 7.00). The signal from the pH sensor will 

indicate a lower value than there is in real-
ity and the controller in the fermenter will 
continue to add reagent to increase the pH. 
The result in this case will be an overdosing 
of reagents which results in a pH value out of 
specification and likely a wasted batch.

Comparability of measurements in 
the laboratory and in the process 
It is also common that measuring discrepan-
cies occur between measurements in the labo-
ratory and in the process. Typical reasons for 
these anomalies can be diffusion potentials 
in the pH sensor due to different reference 
systems; nonlinearity at high/low pH-values 
because of different membrane glass; and dif-
ferent temperature behaviour depending on 
the isothermal point or different compensa-
tion algorithms in the pH-transmitter.

Challenges concerning consistency 
of dissolved oxygen concentration 
measurements 
There are two types of measuring tech-
nologies available for dissolved oxygen 
measurement: the traditional amperometric 
and the optical florescence technology. 
Amperometric oxygen sensors provide a very 
small nA signal proportional to the oxygen 
concentration. Commonly, a freshly main-
tained sensor provides 0 nA at 0 mg/l (%) and 
60 to 70 nA at the saturation point (100%). 
This small nA current measuring signal re-
quires a sophisticated controller to detect 
variation in the process. 

In contrast, the optical measuring principle 
is based on fluorescence quenching, where 
oxygen sensitive molecules are integrated 
into an optically active fluorescence layer. By 
applying energy, in general light with a specific 
wavelength on this layer, a response in form of 
fluorescent light is received, which is inversely 
proportional to the oxygen concentration in 
the solution. The decay time and intensity of 
the response signals are inversely propor-
tional to the oxygen content in the solution. 

The optical sensor technology has several 
advantages compared to the traditional am-
perometric method – it has no fragile mem-
brane and no electrolyte; it does not require 
polarisation time, and it is very easy to handle 
and maintain.

The challenge with optical and amperomet-
ric oxygen sensors is mainly the interference 
of air bubbles at the O2-sensitive membrane 
when the sensor is top-down mounted. A 
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Above: Memosens analogue 
converter CYM17.

Right: Memosens COS81D optical 
oxygen sensor.

Below right: Memosens CPS171D pH 
sensor.

dissolved oxygen sensor should measure the 
concentration of oxygen that is dissolved in 
the solution and that can be employed by 
the bacteria and the cells. It should not be 
sensitive to the oxygen of the air bubbles in 
the solution. The oxygen concentration in 
the bubbles is completely different to what is 
dissolved. When an oxygen sensor is installed 
in a laboratory fermenter it is mainly installed 
top-down. This installation is always a risk as 
bubbles tend to stick on the O2-sensitive mem-
brane. The influence can be minimised with 
electronic filters and damping of the sensor 
signal. However, this will slow down the sen-
sor response. In a pilot and larger fermenter, 
the oxygen sensors are installed from the side 
slightly angled from a horizontal line. In this 
position the influence of air bubbles is negli-
gible. The next challenge arises when values 
from those two applications are compared. 
The best solution on the market so far is to use 
an oxygen sensor with a convex sensor tip. It 
minimises the risk that bubbles get stuck and 
also enables top-down installation.

Advantages of digital sensors 
Digital sensors can solve the challenges of 
pH measurement. The actual sensing part 
of the sensor is analogue and identical to a 
conventional analogue sensor. The difference 
is that digital sensors include an additional 
component in the form of a microprocessor 
that processes measuring signals. Generally, 
several signals need to be processed and 
considered in parallel.

The advantage of digital analytical sensors 
is that they provide 100% signal integrity, 
improving the reliability of the measurement 
value. Compared to a measurement loop with 
analogue sensor technology, there is no risk 
of signal loss between the sensor and the 
displayed measurement value. Moreover, 
humidity and oxides on contact surfaces do 
not cause any issues for the measurement. 
Either you receive a correct measurement 
or no measurement at all. This is a great step 
forward for all fermenter applications in the 
laboratory, as any remaining humidity on the 
contact surfaces after the autoclavation will 
no longer cause distorted or unstable values. 

Measuring consistency means maintain-
ing the same sensor brand and type, as well 
as keeping the calculation algorithms behind 
the measurement values unchanged when a 
process is scaled up from the laboratory to 
pilot and full process capacity. Standardisation 
of digital signal processing is much easier be-
tween different transmitters when using digital 
information as opposed to analogue signals.

Sensor adjustment and sensor 
handling 
A second great benefit of digital sensors is 
that sensor handling and sensor adjustment 

can be standardised between the labora-
tory and the process. The adjustment of an 
analogue pH sensor can be challenging at 
the measuring point as buffer and cleaning 
solutions need to be brought from point to 
point and additional documentation needs 
to be done. Digital sensors carry their own 
adjustment data, which means that they can 
be cleaned, calibrated and adjusted offline in 
a stable environment and later installed in 
process or in laboratory applications 

Memosens sensors for reliable, 
stable measured values 
Digital Memosens sensors with inductive 
coupling are completely resistant to mois-
ture and can be connected under water. This 

guarantees maximum accuracy. Memosens 
digitises the measured value within the sensor 
and provides non-contact interference-free 
transfer to the transmitter/controller. With 
the CYM17 Memosens Analog Converter, 
digital Memosens sensors can now be used in 
biotechnology laboratories too. The sensors 
can simply be installed in existing fermenters 
and connected to the converter. Different 
adapter cables are available for easy and fast 
conversion. The output signal of the CYM17 
converter corresponds to that of a conven-
tional analogue pH or oxygen sensor. q
Taken from: “Whitepaper on digital sensors in 
the biotechnology industry’ – By: Bo Ottersten, 
business development manager, Endress+Hauser 
Conducta GmbH+Co.KG

www.verder.co.za
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G
len Pringle, Director of Vital 
Engineering, believes this is an 
exciting and concerning time for 
the petrochemical industry. “Look-

ing at the industry, there are myriad positive 
developments throughout the rest of Africa, 
which we can exploit, even in these tough 
economic times,” he observes, adding that 
increased oil and gas exploration, potential 
new refineries and extensions to existing re-
fineries are planned along the East and West 
African coasts, giving a clear indication that 
the greater petrochemical sector is definitely 
not stagnant.

Having been a key supplier of a wide range 
of products including gratings, stair treads, 
pressed pattern floors and safety handrails 
to the petrochemical, mining and other indus-
tries for the past 80 years, Vital Engineering is 
well acquainted with the needs of the industry 
– and with developments in materials tech-
nology. This has placed the company in the 
privileged position of being able to continually 
meet the needs of petrochemical clients by 
adapting and expanding its product ranges in 
line with international industry requirements 
and trends.

“We are pleased to have a secure base of 

The pressures experienced by the South African petrochemical industry – including 
the trend towards the reduction of operational carbon footprint, and a proliferation 
of new technological developments – present new and dynamic opportunities for 
the industry if it can evolve apace with industry developments. 

Understanding fibre-reinforced plastic vents
The use of liquid storage tanks for the stor-
age of flammable or combustible liquids is 
common practice in the chemical industry. 
Liquid can be stored as a raw material, an 
intermediate product or a final product of 
the chemical process. 

Lavenda Sekwadi, process engineer for 
Energas, says it is important to note that the 
different types of chemicals have different 
characteristics and behaviours when stored 
in these tanks. Therefore, breathing of liquid 
storage tanks is significant as a safety mea-

sure against some of 
the common acci-
dents – such as fire 
and explosions – 

associated with the storage of chemicals.
“Storage tanks have different sizes, 

liquids vapourising at different rates, and 
different liquid discharge and inflow rates. 
The API 2000 standard is primarily used 
to determine suitable sizes for the safety 
equipment (mainly pressure-vacuum vents 
and emergency vents),” says Sekwadi. 

Compatibility materials
The compatibility of the tank safety equip-
ment and the medium stored is of paramount 
importance as it affects the service life and 
the performance of the equipment. For 
hazardous vapours such as sulphuric acid, 
for example, carbon steel, aluminium, and 
other typical materials are not compatible. 

“Fibreglass Reinforced Plastics (FRP) 
are employed in applications of hazardous 
vapours because of their ability to withstand 
corrosion – this is because of their high level 
of resistance to chemically hostile environ-
ments,” Sekwadi explains.

Such applications of hazardous liquids 
are typically found in petroleum, petro-
chemical, pulp and paper, waste treatment, 
and food and beverage industries. FRP’s 
eliminate the need for exotic metal con-
struction. The vent body and internals are 
constructed of the same heavy-duty lami-
nated resin, namely Derakane  470, Furan 
and Derakane 411.

Sizes, pressure settings and 
connections
Protectoseal FRP vents, supplied locally by 
Energas Technologies, are available in pipe-
away form, where vapours are directed to a 
designated designation, and normal vents, 
that vent directly to the atmosphere.

The sizes range from 2” to 12” for pres sure-
vacuum vents, with emergency vents ranging 
from 16” to 24”. The minimum pressure and 
vacuum setting is 0,215 kPa with maximum 
settings of 20 kPa and 7 kPa for pressure and 
vacuum settings, respectively. All vents mate 
with standard flanged Class 125 ANSI, API 
(20” or 24” only) or DIN PN 16. q

Vital clients enjoy a range of products manufac-
tured to the most stringent international standards.

In-depth material knowledge vital to petrochemical sector

repeat business within the petrochemical sec-
tor and a growing base of referred clients. We 
reliably produce quality products on-time, on-
specification and within budget,” Pringle says.

Petrochemical plants produce certain 
products that can be mechanically or chemi-
cally aggressive and corrosive, acidic or alka-
line in nature, representing yet another set of 
limitations and specific requirements when 
it comes to construction materials of choice. 
Vital’s glass-fibre reinforced resin (GRP) or 
aluminium gratings are suitable for non-spark 
environments, Pringle points out. 

“Because we thoroughly understand 
the properties of our products, which are 
influenced by factors such as manufacturing 
method, structural configuration and chemi-
cal additives, we can lend valuable support to 
our clients, so that the correct products are 
specified, leading to enhanced plant lifetime 
and performance and, most importantly, 
reduced safety risks,” he adds.

Vital Engineering’s products, which are 
particularly popular in the petrochemical in-
dustry, typically include its mini-mesh or solid 
top GRP products, aluminium or stainless-
steel patterned plate products, and expanded 
metal products for applications such as safety 

guards, lock-out areas, and secure areas on 
petrochemical plants.

“Vital Engineering clients value the fact 
that our entire range of products – which 
includes mild steel, GRP, aluminium, ferritic 
and non-ferritic stainless steel – is manufac-
tured according to the most stringent inter-
national standards, including ISO 9000 /15. 
It is therefore no wonder that a growing 
number of clients have been specifying Vital 
Engineering’s product ranges in their designs,” 
Pringle continues.

“We are extremely proud to be the supplier 
of choice to these consulting engineers and 
clients, and we go the extra mile to keep it that 
way. We offer our clients many configurations 
with tailored products to meet their specific 
industry requirements as far as possible, and 
do our best to provide them with valuable 
guidance and advice based on our manufac-
turing knowledge of each product, suitability 
and application,” Pringle concludes. q_
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A
safe working environment and 
good monitoring of machines and 
personnel is essential for an effec-
tive operation at Sasol’s two large 

locations – Sasolburg and Secunda. Coal is ex-
ploited over a large area, and partially highly 
explosion-prone substances are processed.

For this reason, when the company needed 
reliable voice and data transmissions for 
the sites, they sought the help of Hytera, a 
manufacturer of radio transceivers and radio 
systems, who employed the powerful TETRA 
mobile radio system for both locations.

Coal mining and the processing in Secunda 
as well as gas processing in Sasolburg consist 
of a complex sequence of automated process 
steps. An error in one of these steps leads to 
an interruption of the processing chain and, 
as a result, to enormous losses. Sasol opted to 
digitise its management processes by invest-
ing in technology that would provide reliable 
voice and data transmissions covering a large 
surface area to overcome the communications 
problems.

South Africa’s largest petrochemical company selected Hytera’s TETRA mobile radio 
solutions to improve remote monitoring and communication across its two large 
locations in Sasolburg and Secunda.

Connecting SA’s largest petrochemical with a mobile radio system

Hytera, opted to connect the petrochemi-
cal giant with the ACCESSNET®-T radio sys-
tem, which offers employees a communication 
system with high voice quality for safe and 
efficient work.

Different applications supplement the 
scope of functions of the ACCESSNET-T IP 
system. For example, radio calls are recorded 
and played back using the TETRA voice 
recorder. For every recorded call, including 
group calls, extensive information such as 
time stamp and subscriber information is 
stored. The user-friendly interface and imple-
mented search function enable users to call up 
previous connections quickly and easily. The 
AVL/GIS functions ensure an increased safety 
at the company site through the localisation 
of handheld and vehicle radios.

With the multifunctional ACAPI interface, 
external applications can conveniently be 
connected to the TETRA mobile radio sys-
tem. For the mobile radio network for Sasol, 
Hytera collaborated with one of its partners, 
Expert System Solutions (ESS) who provided 

a powerful SCADA system at the individual 
locations. This SCADA system transmits infor-
mation via SDS using Hytera infrastructure.

A Hytera solution
One challenge during the integration of the 
equipment was the arrangement of the base 
stations. The possible locations outside of the 
hazardous areas were precisely calculated to 
enable optimal mobile radio coverage. As a 
result, a continuous mobile radio supply exists 
over the entire 4 000 km2 company complex 
in Secunda, including inside of buildings. Both 
locations feature several base stations that 
are outside of the company site. This allows 
employees or the company’s own fire crew 
to be reached in emergencies.

The mobile radio system at Secunda, the 
larger of the two locations, shows an enor-
mous operational performance during peak 
loads: up to 52 000 calls are made every day. 
In this case, 8 900 subscribers, 800 groups 
and 110 fleets are registered in Secunda. In 
the process, different call priorities guarantee 
an effective communication that is tailored to 
the respective situation. 

The flexibility and technical performance, 
even at peak loads, are additional highlights 
of the extensive system. q

www.afrox.co.za
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T
he laboratories of electrical engineer 
Jun Yao and microbiologist Derek 
Lovley at UMass Amherst have cre-
ated the ‘Air-gen’ or air-powered 

generator device, with electrically conductive 
protein nanowires that are produced by the 
microbe Geobacter; anaerobic respiration 
bacterial species which has capabilities that 
make them useful in bioremediation. The 
Air-gen connects electrodes to the protein 
nanowires in such a way that electrical cur-
rent is generated from water vapour that is 
naturally present in the atmosphere.

“We are literally making electricity out 
of thin air,” says Yao. “The Air-gen generates 
clean energy 24/7.” Lovley, who has advanced 
sustainable biology-based electronic materi-
als over three decades adds, “It’s the most 
amazing and exciting application of protein 
nanowires yet”.

The new technology developed in Yao’s 
lab is non-polluting, renewable and low-
cost. It can generate power even in areas 
with extremely low humidity such as the 
Sahara Desert. It has significant advantages 

Scientists at the University of Massachusetts Amherst have 
developed a device that uses a natural protein to create 
electricity from moisture in the air – a new technology that 
could have significant implications for the future of renewable 
energy, climate change and the future of medicine.

Electrical engineer, Jun Yao.

Graphic image of a thin film of protein nanowires generating electricity from atmospheric humidity. UMass Amherst 
researchers say the Air-Gen device can make electricity out of thin air.

Power generation from ambient 
humidity using protein nanowires

over other forms of 
renewable energy 
including solar and 
wind. Lovley says 
this is because un-
like other renew-
able energy sourc-
es, the Air-gen does 
not require sunlight or wind, and it even 
works indoors.

Xiaomeng Liu, a Ph.D. student in Yao’s lab, 
was developing sensor devices when he no-
ticed something unexpected. He recalls, “I saw 
that when the nanowires were contacted with 
electrodes in a specific way the devices gener-
ated a current. I found that that exposure to 
atmospheric humidity was essential and that 
protein nanowires adsorbed water, producing 
a voltage gradient across the device.”

The Air-gen device requires only a thin 
film of protein nanowires less than 10 mi-
crons thick. The bottom of the film rests on 
an electrode, while a smaller electrode that 
covers only part of the nanowire film sits on 
top. The film absorbs water vapour from the 

atmosphere. A combination of the electrical 
conductivity and surface chemistry of the 
protein nanowires, coupled with the fine 
pores between the nanowires within the 
film, establishes the conditions that gener-
ate an electrical current between the two 
electrodes.

Yao and Lovley say that the current gen-
eration of Air-gen devices is able to power 
small electronics. They expect to bring the 
invention to commercial scale soon. 

The future plans of both researchers 
include developing a small Air-gen ‘patch’ 
that can power electronic wearables such 
as health and fitness monitors and smart 
watches, which would eliminate the require-
ment for traditional batteries. They also hope 

to develop Air-gens to apply to 
cell phones to eliminate periodic 
charging.

“The ultimate goal is to make 
large-scale systems,” says Yao. “The 
technology might be incorporated 
into wall paint, which could help 
power your home. Or, we may 
develop stand-alone air-powered 
generators that supply electricity 
off the grid. Once we get to an in-
dustrial scale for wire production, I 
fully expect that we can make large 
systems that will make a major 
contribution to sustainable energy 
production.”

Meanwhile, Lovley’s lab is con-
tinuing to advance the practical 
biological capabilities of Geobacter. 
He recently developed a new mi-
crobial strain which aims to rapidly 
and economically mass produce 
protein nanowires.

“We turned E. coli into a protein 
nanowire factory,” he says. “With 

Microbiologist, Derek Lovley.
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The Air-gen powering battery tester. The current Air-gen device can power small devices.

this new scalable process, protein nanowire 
supply will no longer be a bottleneck to de-
veloping these applications.”

According to Yao and Lovley, the Air-gen 
discovery reflects an unusual interdisciplinary 
collaboration. 

Before coming to UMass Amherst, Yao 
worked for years at Harvard University, 
where he engineered electronic devices with 
silicon nanowires. Lovley discovered the 
Geobacter microbe in the mud of the Potomac 
River more than 30 years ago. His lab later 
discovered its ability to produce electrically 
conductive protein nanowires. The pair joined 
forces to see if useful electronic devices 
could be made with the protein nanowires 
harvested from Geobacter.

In addition to the Air-gen, Yao’s laboratory 
has developed several other applications with 
the protein nanowires. “This is just the begin-
ning of new era of protein-based electronic 
devices,” Yao concludes. q

Investing in a Lithium-ion UPS battery from Schneider Electric 
Up until recently, Lithium-ion (li-ion) batteries have not been com-
mercially adopted as batteries for single-phase UPSs. While used in 
various other applications, they didn’t provide the necessary balance 
of price, energy density, power, safety, and reliability to be suitable 
for UPSs. However, as battery technology has advanced for the 
purposes of electric vehicles, this has all changed. 

Specialist in electrical equipment, Schneider Electric has launched 
the APC Smart-UPS Lithium-Ion UPS Battery to South Africa, which 
offers twice the battery life and up to half the total cost of owner-
ship (TCO) compared to valve regulated lead acid (VRLA) batteries, 

“We are very excited about bringing this technology to South 
Africa, where return-on-investment is a crucial decision-making 
factor,” says George Senzere, pre-sales manager: secure power 
solutions at Schneider Electric South Africa. “When it comes to 
return-on-investment, it is important to look beyond the initial 
spend and assess the TCO so that you can more accurately project 
the costs and benefits involved. The move from traditional VRLA 
batteries to li-ion batteries offers several advantages that ultimately 
lower TCO.”

Lower opex
One of the biggest contributors to this lowered TCO is the low 
operational expenses (opex) of li-ion batteries. While the capital 
expenditure (capex) on a VRLA battery UPS may be less than a li-ion 
battery UPS, VLRA batteries become very expensive due to the costs 
of refreshing and replacing them, which is necessary for lead acid 
UPSs. On the other hand, a li-ion battery will typically match the life 
expectancy of the UPS itself, about 10 years compared to three to 
five years of VRLA batteries. That effectively means never having 
to change the UPS battery, which means you save not only on the 
cost of the battery, but also on the labour involved in replacing it.  

Handles the heat
Part of the reason for their extended life is that li-ion batteries can 
operate for longer in higher than average temperatures compared 
to lead acid batteries. While both batteries would see some degra-
dation as the temperature rises, li-ion service life is less affected 

by higher temperatures than lead acid. Many of the li-ion batteries 
being used in UPSs are designed for higher average temperatures 
(40°C), meaning that the APC Smart-UPS Lithium-Ion UPS Battery 
will not shy away from the South African climate. 

Smaller and lighter
Li-ion batteries are about 30% lighter than VRLA batteries, which 
also provides advantages. Many customers find they must reinforce 
floors in rooms that house multiple racks with VRLA UPSs, adding 
construction costs. In such cases, that alone can make a li-ion-based 
UPS the more economical option in terms of TCO. They are also 
smaller, which means they are perfect for tight spaces and fit con-
veniently into wall-mount racks and small closets.

Innovation for Africa
“The technological benefits that a li-ion UPS provides and the fact 
that it has a lower TCO means that the APC Smart-UPS Lithium-Ion 
UPS Battery brings cost savings and certainty to South African busi-
nesses”, concludes Senzere. q

The APC Smart-UPS Lithium-Ion UPS Battery brings cost savings and 
certainty to South African businesses.
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T
he Coega Development Corporation 
(CDC) welcomes the statements 
made by the Department of Min-
eral Resources and Energy minister 

Gwede Mantashe to catalyse developments 
to ensure electricity and energy supply within 
the short and medium term.

In the context of the CDC, access to reli-
able and affordable energy is a critical enabler 
to drive industrialisation and economic 
growth. To ensure a competitive investment 
location for its clients and future investors, 
the CDC has prioritised the provision of a 
stable, continuous energy supply and as-
sociated utility services. Furthermore, this 
advocates for the move towards a diversified 
energy mix to establish a well-integrated en-
ergy value chain, inclusive of electricity, liquid 
fuels and natural gas.

With a proven track record in delivering 
mega-projects, the CDC plays a pivotal role 
in advancing readiness for the realisation 
of various energy projects in South Africa. 
These comprise production, generation, 
manufacturing and services. The Coega 
Special Economic Zone (SEZ), includes world 
class infrastructure, extensive roof area and 
serviced land that is available to host various 

Sandisiwe Ncemane, Coega Development Corporation’s energy sector manager, comments on 
measures of ensuring South Africa’s security in the energy sector, as it undertakes extensive technical 
readiness work for up to 3 000 MW of gas-driven power.

Power generation with flare gas in oil-and-gas sector
Dynamic expansion in the oil-and-gas in-
dustry continues to fuel demand for new 
technologies that tackle the impact of flare 
gas emissions globally. While the production 
of oil has grown by roughly 30% over the 
past two decades, the climate impact of flare 
gas, typically considered a waste by-product 
by the oil-and-gas industry, continues to be 
a cause for concern. Globally, 140 million 
cubic metres of natural gas are flared annu-
ally, emitting more than 300 million tons of 
carbon dioxide (CO2) into the environment.

According to power generation company 
Cummins, a lack of infrastructure to capture 
and sell the flare gas released when drilling 
for oil is a major environmental problem. 
Billions of dollars in wasted natural gas could 
be used to generate reliable, affordable 
electricity, and yield billions more per year 
in increased global economic output.

“Governments, development institutions 

and oil companies around the world are 
being pressured to look at the amount of 
money spent in gas flaring, and the damage 
it is causing to the environment,” says Linda 
Nezerwe, technical specialist and emissions 
expert for gensets at Cummins.

The company launched the HSK78G 
natural gas generator series, designed to 
provide reliable power regardless of the nat-
ural gas source or the climate. It is capable 
of generating power from very aggressive 
fuels, otherwise considered waste products. 
“The quantity of unburned fuel that needs to 
be flared is usually known, but the question 
is what to do with it,” Nezerwe outlines.

The World Bank, which has launched 
an initiative called Zero Routine Flaring by 
2030, has stated that if this quantity of gas 
were used for power generation, it could 
provide about 750 billion kWh of electricity, 
or more than the African continent’s current 

annual electricity consumption. While asso-
ciated gas cannot always be used to produce 
power, it can often be utilised in a number of 
other productive ways, or conserved.

“A critical development for the oil-and-
gas industry is the advancing technology in 
natural gas generators to use fuel sources 
that would otherwise be considered waste 
products,” Nezerwe highlights. “This leads to 
robust power solutions even with aggressive 
fuels with minimal derating.

“The result is that routine flaring can 
be reduced and transformed into a more 
environment-friendly option, while help-
ing communities by supplying electricity. 
These advancements in power generation 
applications allow operators to use environ-
mentally harmful raw flare gas for diverse 
purposes instead of simply burning it, with 
clear benefits to the environment,” Nezerwe 
concludes. q

Measures of ensuring SA’s 
security in the energy supply

energy programmes, with spin-offs for other 
sectors.

Distributed generation solutions are rap-
idly providing an alternative for industries 
within the SEZ. Complementing this is the 
existing 48 kW solar plant, which feeds power 
to the CDC head office. Leveraging massive 
factory roof tops, the roll out of the Coega 
Solar Rooftop Programme will also draw from 
the innovative mechanisms available within 
the Nelson Mandela Bay Metro to address the 
short-to-medium term energy gap.

Embedded generation is a viable and 
attractive proposition in the Coega envi-
ronment. Over the past decade, the Coega 
location has bolstered momentum to ensure 
it is a well-equipped site for integrated gas-
driven power solutions and has secured key 
pre-requisites that support development in 
the shortest time.

“Coega continues to undertake extensive 
technical readiness work for up to 3 000 MW 
of gas-driven power, which demonstrates 
our eagerness to advance readiness for SA’s 
first LNG importation with the assistance of 
relevant stakeholders,” says Ncemane.

The Eastern Cape Government continues 
to support this programme, with a detailed 

plan for a provincial gas economy, comprising 
market analysis, logistics studies, third party 
(small-scale) gas localisation for SMMEs and 
black industrialists, as well as natural gas 
research and decision support. 

The finalisation of Section 34 determina-
tions will set in motion the development of 
these impactful energy programmes, and posi-
tively impact South Africa’s energy landscape. 
Ncemane believes the Coega SEZ is an ideal 
location to unlock South Africa’s diversified 
energy economy. “To advance this vision, the 
CDC continues to work hand in hand with the 
Eastern Cape Province, other state organs, 
and the private sector,” he explains.

Integrated to the Liquified Petroleum Gas 
(LPG) value chain, MM Engineering, a gas 
cylinder manufacturer, led by a black female 
industrialist is located in Zone 3 of the SEZ, 
within 5 km of the Port of Ngqura, where 
the liquid fuel tank farm is currently under 
construction. LPG will propel the regional 
gas market demand, and trigger inclusive gas 
localisation.

“The CDC`s initiatives for diverse energy 
investments are towards achieving govern-
ment objectives of stimulating the South 
African energy sector,” concludes Ncemane. q
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M
ention fuel prices and most of us think only in terms of 
what it costs us every time we fill our tanks at the garage. 
However, the reality is that changes in fuel prices affect 
us in other ways too. Fuel prices affect the cost of trans-

porting goods to retailers, costs that are either passed on to consumers 
or absorbed by the retailer.

With the reinstatement of load shedding in the country, fuel costs 
are now impacting business costs as generators have become a need 
rather than a luxury to ensure business continuity.

In today’s ‘always on’ business environment, sitting out outages and 
waiting until the power comes back on is not an option. For hospitals, 
shopping malls, office blocks and other key services, lengthy power 
outages mean a breakdown in services to clients, loss of income or 
health risks. Many businesses and other organisations have had to 
invest in generators and have found themselves having to cover a new 
cost, the cost of diesel. 

Volatility and business planning
The cost of diesel would be enough of a challenge for businesses if it 
were steady and predictable. Unfortunately, diesel prices are highly 
volatile, which makes planning and costing difficult.

The price of diesel is set by government, as part of what is known 
as the basic fuel price. A number of factors go into the setting of the 
basic fuel price such as fuel levies, but the two key variables are the 
US dollar price of oil and the rand/US dollar exchange rate – both of 
which are usually volatile. Much of that volatility stems from factors 
outside of the control of South Africans, such as global confidence in 
emerging markets and global oil supply dynamics.

Combined, these two variables (exchange rate and oil price) make 
up 65% of what determines the basic fuel price. However, they account 
for 98% of the changes in the basic fuel price – which accounts for the 
volatility of the basic fuel price. 

In short, businesses have to deal with an important and volatile cost 
item on their income statements. They can absorb the cost of rising rand 
diesel prices, which affects cash flows and profitability, or pass it on to 
customers and clients, which may ultimately affect profitability of the 
business or cash flow if customers withdraw their business.

Mitigating costs by using derivatives
Fortunately, businesses need not be at the mercy of global exchange 

Shedding the risk – how derivatives can 
help manage the costs of running a generator
By Itumeleng Merafe, head of interest rate structuring and Quentin 
Allison, head of commodities trading & structuring, Investec Specialist 
Bank

The latest round of load-shedding has focused attention on the 
cost of running generators during power outages, in particular 
mitigating the effects of volatile diesel prices.

rates and oil prices. Thanks to a liquid and well-traded market in oil and 
currency derivatives, there are a number of hedging structures avail-
able to minimise risk and help manage business costs and cash flows.

A hedge can be constructed by using over the counter (OTC) or 
exchange-traded derivatives. There are a number of strategies that 
can be structured to mitigate your diesel price risks using rand/dollar 
derivatives and gasoil futures.

The gasoil futures contract is one of the most actively traded oil con-
tracts on the International Petroleum Exchange and has been shown 
to have a 95% correlation with the basic fuel price. It includes a range 
of petroleum products, including diesel, marine diesel and heating oil. 

How would the hedge work in practice? 
There are two basic techniques you can use, one that locks in a price 
using a swap, and another that uses call options. 

With a swap strategy, you get a fixed rand price per litre on a speci-
fied volume over a pre-determined period by buying a swap. The advan-
tage of this mechanism is that it locks in a fixed price for a certain time 
period and protects you from any price increase above the swap price.

With a call option strategy, you create a ceiling price in exchange 
for an upfront premium, which reflects the likelihood that the option 
will be exercised. The farther the strike price is from spot price (it’s 
less likely to be called), the lower the amount of premium paid upfront. 

The main advantage of using call options is that you participate fully 
in downside price movements while protecting against price increases 
above the call level. Although there is an upfront cost associated with 
this strategy, it may prove to be more cost-effective than locking in a 
fixed price should prices retrace dramatically. 

Strategies will differ according to your business’s needs. In the 
current environment of volatile global currency, energy markets and 
electricity constraints, it’s worth having a conversation about managing 
your diesel price risks. q

www.flsmidth.com
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W
hen the Jukskei quarry be-
gan operation some seven 
decades ago, its location was 
decidedly rural. However, the 

surrounding area of Midrand developed rap-
idly, and in the past 10 to 20 years in particular, 
various neighbours have closed in around the 
Jukskei aggregate and ready-mix operation.

“Today, we are surrounded by residential, 
commercial and industrial developments,” 
says Zielas Du Preez, regional manager for 
AfriSam’s Gauteng aggregates operations. 
“This process, alongside the changes in 
environmental regulations, means we are 

Increasingly hemmed in by urban development, AfriSam’s Jukskei quarry and ready-mix plant has been applying stringent 
controls and standards to remain an environmentally friendly neighbour while juggling efforts to withstand a stagnating 
construction sector. 

AfriSam’s Jukskei ready-mix plant is one of the highest volume production plants in the country.

Afrisam defines good neighbourliness

constantly improving the way we work.”
Noise, dust, blasting and water quality 

are among the most important areas of the 
company’s focus. To minimise the impact on 
surrounding areas, noise monitoring is regu-
larly conducted. Measuring points around 
the operation feed back information on how 
noise is being dissipated. The data populates 
an annual survey where performance can be 
checked.

With the crushing of blasted granite into 
various aggregate products, and the constant 
movement of trucks and other equipment, 
dust is inevitable. A number of strategies to 

control dust are applied, Du Preez ex-
plains. These range from sprays inside 
the high-speed crushers, activated on 
start-up, to water spray systems along 
the roadways to suppress air-borne 
dust. The success of these activities is 
measured with the monthly analysis 
of Dust Fallout Buckets, strategically 
placed in numerous positions around the 
operation. The collection and analysis of 
these buckets is performed by an independent 
consulting group.

Monitoring of water quality is also critical, 
both upstream and downstream of the pit. 
This is done at seven sample points, ensur-
ing that any seepage from the quarry is not 
negatively affecting water quality. 

Controlling blasts in the quarry leverages 
the latest technologies to keep noise, vibra-
tion and other impacts low. Du Preez notes 
that electronic blasting has revolutionised the 
quest for more effective and better controlled 
blasts. “Using electronic blasting technology 
and blast planning software, we can simulate 
each blast within optimal parameters,” he says. 
“We keep air blast, vibration and fly rock to a 
minimum, while still achieving our required 
fragmentation for the crushers.”

Adding to this, operations manager Kevin 
Naidoo says, “Ready-mix is a high-speed game. 
It has become vital for material suppliers to 
get smarter while remaining environmentally 
conscious. The poor state of the market, and 
the continuous entry of new players, only 
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Left: All AfriSam’s ready-mix plants are certified for the ISO 9001 quality standard and are fully accredited members of SARMA. Right: Various aggregate (stone) 
products are produced at AfriSam’s Jukskei quarry to meet the requirements for construction and infrastructure projects.

AfriSam’s Jukskei quarry has been part of the Waterfall community for over 60 years.

adds more pressure for us to be faster and 
better, but this cannot be to the detriment of 
the environment.”

Naidoo highlights that quality remains a 
critical factor for ready-mix in the construc-
tion sector, as lives depend on concrete per-
forming as expected. He also emphasises the 
role of technology and how Afrisam’s pursuit 
of excellence means that systems and technol-
ogy should always be advancing to harness 
productivity while prioritising control. He 
believes the increased risk of using ready-mix 
concrete suppliers without the necessary 
quality controls encourages customers to 
come back to AfriSam.

“Despite the weaker demand seen by 
industry, our standards remain high,” Naidoo 
says. “This gives our customers the confidence 
they need in the quality of our systems and 
our products. Customers rely on that from us. 
They know that our affiliations demand rigor-
ous auditing – both internal and external – of 

our operations. This is vital in managing the 
considerable risks inherent in their projects, 
especially in infrastructure and large building 
projects.”

Managing the tight economic environment 
also means getting the most of operational 
assets, says Naidoo. He highlights the impor-
tance of constantly checking basic elements 
like accurate measurement of material and 
plant equipment. “Digital communication 
technology is among the tools that are 
embraced by the group. With a world-class 
computerised batching system, the plant’s 
scale calibrations are conducted internally 
every two weeks. “In another such applica-
tion, variances in plant performance can be 
communicated directly to managers’ mobile 
phones,” he says. 

An external service provider also does a 
full range of calibration tests every month. 
These are all conducted within SANAS 
specifications. “At Afrisam, though we are in 

the business of making business, we concern 
ourselves with every aspect of the plant, and 
that includes people. We have included a 
public engagement element to the blasting 
programme, where neighbouring properties 
are kept informed about certain blasting 
activities through a roll-call list. In pursuit of 
safety, we also engaged with the helipad next 
door to declare the quarry area a no-fly zone 
during blasting. 

“All these extra measures have been ap-
plied in the quarry including lighting, surveil-
lance and security, to ensure that as human 
settlements encroach ever closer to the plant, 
Afrisam can still continue productions with-
out encroaching on the lives of its neighbours,” 
concludes Du Preez.

All 40 of Afrisams ready-mix operations 
nationwide are certified for the ISO 9001 
quality standard. They are also fully accred-
ited members of the Southern Africa Ready-
Mix Association (SARMA). q
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W
ith large volumes of pedestrian and vehicular traffic 
in food manufacturing facilities and retail stores, the 
associated ingress of unwanted elements goes without 
saying. 

Wim Dessing, sales executive at Apex, says that high quality strip 
curtains offer an affordable and viable solution for a number of these 
applications. Balledge® PVC strip curtains, for example, work well in 
the food, pharmaceutical and heavy engineering industries as effective 
control mechanisms against various foreign elements.

Apex General Purpose Strip Curtains are transparent to ensure 
unimpaired visibility. This eliminates accidental collisions between 
pedestrians and vehicles, while the specially formulated PVC provides 
durability for extended longevity.

There are six specific elements that are controlled using the general-
purpose strip curtains namely, humidity; noise; temperature; hygiene; 
dust; insects; health and safety. In highly sensitive environments such 
as the pharmaceutical or printing industries, control of the level of 
humidity is critical to ensure a high-quality level of finished product.

Noisy machinery, especially in the printing and engineering environ-
ments, can be effectively enclosed with PVC strip curtains without 
obstructing the operator or hindering production. 

“Tests have shown that noise levels can be reduced over a range of 
7 to 15 decibels to improve working conditions,” says Dessing. “The 
curtains keep disturbances in, or out, depending on the goal. The dis-
turbances could pose health and safety compliance problems.” 

In food processing and handling facilities – such as the dairy industry 
– temperature control ensures that temperatures remain at specific 
optimum levels to prevent harmful levels of bacteria in the products.  

The ineffective control of dust and insects, coupled with variances in temperature, often results in breaches in environmental 
control in manufacturing operations. With its general-purpose strip curtains, Apex Strip Curtains & Doors offers an affordable 
and viable solution to maintain good hygiene, as well as health and safety compliance.

Apex Strip Curtains have been found to contribute to attaining high levels of 
hygiene in the food production industry. They are transparent which allows for 
unimpaired visibility.  

Controlling dust, insects and heat 
means more hygienic conditions

“Temperature control is crucial to the quality of valuable perishable 
cargoes destined for export or domestic use. Hygiene is vital in such 
facilities and Apex general purpose strip curtains have been found 
to contribute towards attaining acceptably high levels of hygiene,” 
Dessing adds.

Temperature control is equally important in food preparation and 
storage, cold storage and freezer areas and in refrigerated trucks. The 
company’s strip curtains have a patented reinforced edge, referred to 
as the Balledge, which ensures an overlapping secure seal whereby cold 
air is kept in and warm air is kept out for maximum thermal control,” 
Dessing says.

In pharmaceutical and chemical plants PVC strip curtains are used 
to create dust free and hygienic manufacturing areas. They are also 
used around pill packaging areas, and in powder rooms, mixing rooms 
and warehouses. 

“A dust free environment is also important in the handling and 
packaging areas of manufacturing plants where clean surfaces are 
required for adequate sealing of packaging material,” Dessing explains.

“In the food processing sector, there is a definite need for strip 
curtains in wash areas, deboning sections, mixing rooms, vacuum 
packing facilities, holding and freezer rooms, and delivery trucks. Raw 
meat products attract unwanted insects and the PVC strip curtains can 
control the presence of insects to ensure absolute hygiene,” he adds.

Other areas that could benefit from using PVC strips include open 
areas at dust filtration and extraction units and applications in mine 
hostels, kitchens, food preparation areas and workshops.

“Apex General Purpose Strip Curtains are locally manufactured in 
a quality-controlled environment to customer specifications and mea-
surements. In this way we guarantee complete customer satisfaction 
in a cost-effective manner,” Dessing concludes. q
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D
ubai’s Burj Khalifa skyscraper 
stands at a jaw dropping 828 
metres and it takes three months 
to clean the tower from top to bot-

tom. To achieve this amazing feat, the cleaning 
team attach themselves to the building’s spire 
and from there they abseil down, cleaning as 
they go.

Of course, not all buildings have such 
extreme window cleaning needs. But it does 
highlight how challenging it can be to maintain 
exterior cleanliness. Building design, height 
and weather all add to the difficulty of window 
cleaning operations, meaning cleaning teams 
need reliable equipment to get the job done 
safely and effectively.

InterClean has compiled the four com-
mercial window cleaning trends to look out 
for in 2020 and how they might transform 
a business.
1. Cleaning drones will take to the skies in a 

big way
 This trend could shape commercial win-

dow cleaning in 2020. Some companies 
already use drones to clean tall, glass-
fronted buildings and even wind turbines. 
The benefits of the technology are clear. 
It is a safe and incredibly efficient option 

Exterior maintenance is an important part of creating productive and 
hygienic professional environments. InterClean looks at commercial 
window cleaning trends, such as drones and robots, which are set to 
make cleaning tasks easier in 2020.

Rope access is ideal for industrial cleaning applications
Reduced maintenance downtime and a fast-
er turnaround in a totally safe environment 
has resulted in the increased popularity of 
rope access for industrial cleaning applica-
tions, says Skyriders marketing manager 
Mike Zinn.

Here rope access is eminently suitable 
for utility providers such as power stations, 
which have large areas that are not only 
inaccessible to general cleaning providers, 
but experience ash and dust build-up that 
needs to be removed regularly.

While scaffolding is the traditional means 
of access for industrial cleaning at power 
stations, in the long term it is costly and 
unwieldy, especially if the area that needs to 
be cleaned is extensive and at height. 

“Rope access is sufficiently flexible to 
allow for more regular, proactive inspec-
tion, which assists to reduce overall main-

tenance budgets,” Zinn explains. Recently 
Skyriders combined rope access with the 
use of industrial vacuum cleaning trucks to 
remove fly ash build-up at a power station. 
Technicians installed the necessary rigging 
quickly and efficiently – allowing the fly ash 
to be vacuumed up quickly – before moving 
onto the next area.

Petrochemical producers also encoun-
ter debris and residue build-up internally 
in tanks and on roof trussing. Recently 
Skyriders deployed its Elios Sky Eye con-
fined-space drone technology on such a 
tank-inspection project to determine the 
extent of the build-up, and the general con-
dition of the structure, prior to the clean-up 
operation itself.

The rope-access specialist has also car-
ried out industrial cleaning services at a 
massive bulk store at a major fertiliser plant. 

“More and more industrial sectors are cot-
toning onto the benefits, convenience, and 
safety of rope access as a highly effective 
means of inspection and maintenance,” Zinn 
concludes. q

Commercial window cleaning 
trends to look out for in 2020

Rope access is sufficiently flexible to allow for 
more regular proactive inspection.

especially as newer, tethered 
cleaning drones increase the 
range and time for which you 
can use them. Drones are still 
relatively new in the sector which 
means there’s scope for improvement 
and innovation.

2. Robots will be the ones climbing buildings
 Autonomous robotic cleaners will likely 

be the competition for cleaning drones in 
2020. Offering similar safety and efficien-
cy benefits, the difference is in customer 
needs – understanding the client’s needs 
and allocating the appropriate innovation 
to better match the specific requirements 
of the environments. While drones still 
rely on a user to pilot them, robots can 
operate independently, providing a crucial 
benefit.

3. Management & Mobility apps will be-
come standard

 As exciting as drone and robot use for 
cleaning operations may sound, both 
innovations need to be effectively man-
aged, and this is where Management & 
Mobility apps come in. By connecting team 
members via smartphone, management 
and mobility applications give complete 

visibility to operations, and eliminate the 
possibility of duplication or missed tasks. 
This means improved and measured pro-
ductivity to deliver better results while 
saving costs.

4. Sustainability will be at the front of cus-
tomers’ minds

 Whichever way you develop your clean-
ing operations in 2020, sustainability will 
underpin every decision. Companies are 
actively striving to create environmen-
tally friendly products and processes. 
However, the need for sustainability in 
professional cleaning goes way beyond 
green cleaning. It is an all-encompassing 
ideal that seeks to establish maintainable 
cleaning habits and methods for the bet-
terment of the environment, workers, and 
businesses. q
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W
hile change is buffeting the 
industrial manufacturing in-
dustry from a number of di-
rections, the most disruptive 

changes will be those which manufacturers 
can and should make for themselves. Many 
of these manufacturers are already taking 
advantage of technologies like the internet 
of things (IoT), and as we head into 2020 they 
will find themselves early adopters of things 
like artificial intelligence, 5G and 3D printing.

In a departure from past manufacturing 
technology adoption cycles, the focus will 
not be entirely on incremental improvement 
of existing processes. These technologies will 
find their way to the core of new and innova-
tive business models and revenue streams 
that will change the very nature of industrial 
manufacturing.

Prediction 1: 5G will have more 
machine than human customers
By the end of 2020 there will be more manu-
facturing devices connected by 5G than there 
will be people on 5G networks.

Bernard Marr in Forbes points out the tre-
mendous impact 5G will have when it comes 
to enabling other technologies. Streaming mu-
sic, TV shows and movies in an uninterrupted 
way via mobile devices will indeed be easier 
and more affordable with 5G. However, 5G 
will be more transformational for devices that 
drive automated industrial processes than for 
consumer-facing smart devices.

“These advancements will enable con-
nected cars and autonomous driving,” Marr 
writes. “Smart cities with connected logistics, 
transport, and infrastructure; enhancement in 
connected healthcare from robotics to block-
chain use, to wearable telemetry; industrial 
internet of things and smart factories; and 
the more extended use of augmented reality, 
virtual reality and mixed reality.”

I predict that 5G will make its greatest 
impact in industrial automation. The ultra-
low-latency, and ubiquitous connectivity will 
power sensors on industrial machines, en-
abling them to talk to each other and generate 
floods of data that, through machine learning, 
will unlock new vistas of cost savings and ef-
ficiency. China and South Korea are already 
working in this way and the US and the UK 
are likely to spend much of the coming year 
ensuring they don’t get left behind.

Improved communications between ma-
chines due to 5G will not just lead to increased 
efficiency, but rather the ability to automate 

more complex manufacturing models includ-
ing configure-to-order and make-to-order. 
Thanks to the high speed of 5G, levels of auto-
mation formerly associated with long-run and 
repetitive manufacturing will now be able to 
automate multivariate production runs. This 
may result in custom products, regional mass 
customisation or highly configured products, 
all with less human involvement than is cur-
rently the case. 

Prediction 2: In 2020, the 
B‑2‑B‑2‑C model will start to 
compete in earnest with the B‑2‑C 
model
The movement of manufacturers from their 
traditional perch at the far end of the value 
chain towards the consumer is underpinned 
by the global trend of servitisation – product-
oriented companies either adding services 
to their products or selling their products as 
services on a subscription basis.

As early as 2018, IFS data suggested 
that 62% of manufacturers were already 
benefiting from aftermarket revenue – be it 
through parts, warranty or proactive service 
contracting. A full 16% of respondents were 
offering maintenance contracts with specific 
service-level agreements (SLAs), but only 4% 
of manufacturers offered products entirely as 
a service – full servitisation. What this means 
is even if a manufacturer is selling the product 
through a channel of distribution, it may be 
supporting or servicing that product directly 
over its lifecycle. The manufacturer is sud-
denly a business-to-business-to-consumer 
company. It now has a service relationship 
that will drive much of its revenue, and it 
may be responsible for delivering an outcome 
rather than just the product.

As an example, one of our customers is 
an air filter manufacturer that manufactures 
and sells filtration systems, historically 
through a standard business-to-business 
model. But through servitisation, it has made 
the transition from selling air cleaners to 
selling clean air. It works proactively with 
its customers to measure their existing air 
quality, establish an air quality goal and then 
maintain the filtration system to deliver that 
outcome. Much of this process is automated 
as sensors in the equipment monitor the 
results and can dispatch technicians, order 
parts and execute on a condition-based 
maintenance program. 

For them, however, preventative main-
tenance is only the beginning. As big data 

Manufacturing in 2020: Connecting machines 
to networks and companies to end-consumers
By Antony Bourne, IFS Industries senior vice president

manipulation and analytics becomes easier, 
the opportunity to garner more information 
about what is happening to the air qual-
ity in particular environments will increase 
exponentially. 

There are many other examples. Baxi 
Heating, the UK leader in smart, low-carbon 
heating and hot water solutions (and an IFS 
customer), is now selling environmental 
temperatures to end customers rather than 
pallets of mechanical equipment into a 
distribution channel. Its customers ask for 
a target temperature and Baxi will achieve 
this for them.

Customer experience will improve as the 
business-to-business-to-consumer model 
takes hold because there will be more direct 
communication between the manufacturer 
and the end consumer of a product. This 
model will also benefit the environment as 
the number of items being built and resources 
going into them matches the requirements for 
a task rather than the whims of a consumer. 

Prediction 3: By 2022, more than 
half of manufacturers will have 
invested in AI technology and 
improved productivity by over 10%
IFS has been working with clients to combine 
machine learning applications with multiple 
large data sets and using them to identify 
patterns and strategies that are beyond what 
the human mind can conceive. 

Most manufacturers already employ 
some level of automation—not just on the 
plant floor but in the front office. Dried fruit 
and snack manufacturer Whitworths is a 
good example. It has reached a high degree 
of automation in quality management, mov-
ing from period random testing of product 
and manual recording to a streamlined 
process driven directly by the shop order. 
While automation streamlines processes, 
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AI will be able to create net new processes. 
So a company like Whitworth may be able 
to predict quality problems before they 
happen, or create new AI-driven flavours to 
meet an individual customer’s tastes, as did 
distiller Diageo.

Another area that will continue to develop 
over the coming years is AI-powered demand 
planning and forecasting, as I mentioned in 
my predictions last year. As AIs are trained 
on the right data sets, manufacturers will be 
able to align their supply chain with demand 
projections to get insights that were previ-
ously unimaginable.

This in turn brings about a new mindset 
for the manufacturer, who is likely to con-
sider only the manufacturing process as 
beginning in the factory and finishing when 
the goods leave the warehouse. Just-in-time, 
the Toyota Production System concept, 
will be taken to new heights, in large part 
because AI allows a manufacturer to ask, “in 
time for what, exactly?” What is the event or 
combination of events that should trigger re-
plenishment – a demand signal, a price drop 
in the component part or raw material – it 
could be anything, and the relationship may 
not be apparent without AI.

In a November 2019 study from IFS, 40% 
of manufacturers said they were planning 
to implement AI for inventory planning and 

logistics, followed by production scheduling 
and customer relationship management, 
each at 36%. A majority of 60% of total re-
spondents said they were targeting produc-
tivity improvements with these investments.

The year 2020 really should be an exciting 

year. After decades of incremental productiv-
ity growth, the result of lean initiatives, auto-
mation and stern discipline, manufacturers 
will use technology not to optimise, but to 
create. AI will let us create new ways of doing 
things, and that means new revenue. q

www.machinetoolsafrica.co.za
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N
itraLife has been manufacturing 
and marketing nitrogen genera-
tors – primarily for the tyre infla-
tion market – since 1996. In 2016, 

following a request from the owner of a local 
fabrication business, NitraLife developed 
the NitraCut generator to supply gas to the 
fabricator’s fibre laser. The new generator was 
immediately very successful and since then, 
NitraLife has sold over 60 NitraCut genera-
tors into the fabrication market. 

Bystronic is the world-leading manufac-

South Africa’s pioneering nitrogen generator manufacturer and supplier, NitraLife, has 
partnered with Bystronic, a leading Swiss steel processing solutions manufacturer in 
a deal which will see the Swiss company marketing NitraLife’s NitraCut generators.

BMG’s Ammeraal Beltech for food handling
Developed by Ammeraal Beltech to mi-
nimise the problems of belt-edge fray and 
associated contamination issues, BMG’s 
KleenEdge non-fray belting series ensures 
absolute hygiene in food processing.

The easy-to-clean KleenEdge belting 
has been designed with a high-strength, 
low-stretch fabric reinforcement, which 
is held securely in a tough, non-cracking 
thermoplastic structure. The durable as-
sembly prevents the risk of contamination, 
belt shrinkage and distortion that may occur 
from belt-edge wear during use.

“BMG products for food handling appli-

cations are carefully selected by our special-
ists to meet the highest conveying standards 
in terms of reliability, flexibility and consis-
tent quality and hygiene controls,” explains 
Ryan Forsyth, business unit manager, Light 
Materials Handling division, BMG. 

KleenEdge is suitable for use in ardu-
ous applications, particularly where knife 
edges are present. The belting can also be 
safely used on roller supports, slider bed 
and troughed applications.

Typical applications include high-risk 
food processing areas, such as bakeries 
and confectioneries, meat, poultry and fish 
processing, the dairy industry and fruit and 
vegetable processing. q

By generating its own nitrogen, the cost of a NitraCut 
generator can be amortised within the space of a year, or 
less in some cases. 

BMG’s new Ammeraal Beltech KleenEdge non-
fray belting minimises the problems of belt-edge 
fray and associated contaminated issues, to 
ensure absolute hygiene in food processing.

NitraLife and Bystronic partner to 
advance cutting-edge steel processing

turer of a range of steel processing equipment. 
Within this range, the company markets the 
ground-breaking 10 kW ByStar fibre laser, 
one of the most powerful, high-output lasers 
in the market.

According to Tom Sowry, managing direc-
tor of NitraLife, the advantage of having a la-
ser steel processor linked to a NitraCut is that 
conventional gas is usually supplied in tanks or 
cylinder bundles. Occasionally – and usually 
because of unavoidable circumstances – there 
is a risk of gas run-outs. This, in turn, means 

expensive downtime for the fabricator 
or engineering business, until such time 
as new supplies of gas can be delivered.

“What we have found is that if a 
busy fabrication shop generates its own 
nitrogen, the cost of a NitraCut genera-
tor can be amortised within the space of 
a year, or less in some cases,” explains 
Sowry. “After the NitraCut has paid for 
itself, the owner of the fabrication shop 
essentially continues to have a free sup-
ply of nitrogen,” he adds.

Sowry explains that some owners 
of fabrication businesses were under-
standably hesitant about acquiring a 
NitraCut. He cites the example of a 
leading steel processing company which 
operates six fibre lasers.

“We initially connected a NitraCut to 
one of the company’s smaller Bystronic 
machines. After a period, the cost-
saving convenience of the NitraCut 
became evident. Recently, this company 

purchased three more NitraCuts, which are 
connected in parallel to supply the large gas 
volumes needed by the company’s 10 kW 
Bystronic ByStar fibre laser.

“We have also found that supplying a fibre 
laser with a NitraCut generator allows a fabri-
cator to continue operating successfully – in 
locations where conventional gas supplies are 
either erratic or unavailable,” he continues.

This was recently the case when, in a 
first-ever for Zimbabwe, a Bystronic BySprint 
Fiber 3015 was purchased by a Harare-based 
company. As gas supplies in Zimbabwe are 
sometimes uncertain, the Bystronic laser was 
supplied with its own NitraCut generator. This 
has allowed the Zimbabwean operation to 
continue cutting steel without interruption.

As the world moves towards Industry 4.0 
and increasingly automated factories, the 
uninterrupted flow from a NitraCut nitrogen 
generator supplying automated fibre lasers 
means that production can continue with a 
minimum of human intervention, or skilled 
supervision. “Since the generator has no 
moving parts, it is also absolutely reliable 
and requires minimal and infrequent main-
tenance,” says Sowry.

He adds that, in the past few years, 
Nitralife has had great success in co-mar-
keting its NitraCut nitrogen generators with 
Bystronic’s fibre lasers. Feedback from users 
of this combination has been excellent, as 
the two machines in tandem have invari-
ably increased productivity and consequent 
profitability.

“Our experience to date in partnering 
with Bystronic has been excellent, so much 
so, that we are now exporting our NitraCut 
units to Bystronic in Switzerland and Israel,” 
continues Sowry.

“We are extremely gratified that Bystronic, 
a leading global provider of holistic steel pro-
cessing solutions, has chosen us to be part of 
the future development of its advanced steel 
processing worldwide,” he concludes. q
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“O
ur dies kept getting bigger, 
and we were starting to run 
out of room,” says company 
president Frank Schlieder. 

“We had reached our limits in the production 
of our more sophisticated parts, and decided 
to purchase this machine.”

Successful transition to new 
technology
The servo press was delivered by Schuler a 
year ago, to the Schlieder facility in Olbernhau, 
where other company equipment is also in 
service. “The machine has been up and run-
ning in two shifts for six months now,” says Ben 
Schlieder, who serves as the company’s chief 
technology officer. “The servo technology was 
new for us, since we’d previously only used 
presses with conventional drives at our com-
pany. But we’ve been able to make a successful 
transition, and we’re really pleased with it.”

In a press shop, the main thing is to reduce 
setup times and get the most out of the ma-
chine and the parts, adds Frank. He believes 
great company service and machine improve-
ment must be an everyday target. “A useful 
tool we took advantage of was the advanced 
operator training provided by experts from 
Schuler. This included explanations of the 
machine’s intelligent functions.

“For us, it was obviously a big change with 
all of the different sensors,” Ben admits. “But 
we got used to that very quickly. We’re now 
monitoring many more parameters than be-
fore; we keep an eye on the main drives and 
the temperature and press force data. And the 
operators use the ‘Assistant’ to optimise the 
movement curves, for example.” For processes 
like stamping, forming, blanking, embossing, 
bending or drawing, operators can also choose 
from pre-programmed curves.

Ben notes that the training has yielded 
“major progress” and adds: “With the servo 
technology, we have been able to increase 
stroke rates by 15 to 20% in some areas, even 
though the part is formed over the same inter-
val of time. Clearly, that’s a big plus.” Schuler 
also supplied the coil line, which is perfectly 
tuned to work with the system and is able to 
keep pace with the high production rate.

The highly dynamic torque motors on 
the press can be programmed so that the 
slide speed remains constant during forming 

Ute Schlieder Metallwarenfabrik GmbH metalworks has been forming metal for 140 
years. In equipping itself for the future, the company purchased a fully networked 
MSP 400 servo press from Schuler as part of the process, and it has been successfully 
running for more than six months 

Servo press provides short die 
and tooling change times

The Ute Schlieder Metallwarenfabrik metalworks 
invested in a fully networked MSP 400 servo press 
from Schuler.

The 400-ton machine has been up and running at 
the Olbernhau site in Germany’s Erzgebirge region 
for six months.

Schuler also supplied the coil line, which is perfectly tuned to the high output rate of the servo press.

Ute Schlieder Metallwarenfabrik metalworks’ 
company president, Frank Schlieder.

and only increases when the parts are being 
transported. “We don’t make mass-produced 
parts; we manufacture high-quality items 
for the furniture and automotive industries,” 
notes Frank. “That’s why we opted for a servo 
press, which also helps us meet strict quality 
requirements. As an added benefit, the ma-
chine’s controlled forming process extends 
the service life of the dies.”

Driven by gearless torque motors
Mechanical benefits like the gearless torque 
motors and external pressure points, which 
permit eccentric loads, also factored into the 
company’s purchasing decision, says Ben, 
adding, “We were a bit skeptical at first. But 
in today’s environment, you have to keep up 
with technological progress. It was the right 
decision.”

He notes that the project was executed 
according to plan, without any delays during 
commissioning. 

“If we invest in another press in the future, 
there’s a 100% chance that we’ll go with 
Schuler again. They did a great job and were 
always available. For that we owe them a big 
‘thank you’,” Ben concludes. q
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C
loud computing enables users 
to access servers, networks, 
software and analytics, and to 
save data via the internet with 

the option of accessing it on phones and 
computers from anywhere. The same 
applies to seamless connectivity in indus-
trial automation from components to the 
cloud. This is why Festo considers a client’s 
complete automation architecture from 
the mechanical system to the actuators, 
motors and servo drives, as well as the 
motion controllers, right up to modern 
industrial cloud solutions.

As more industrial automation com-
panies undergo digital transformation, 
Festo has developed technology to seam-
lessly connect hardware such as the Servo 
Drive CMMT-AS, Servo Motor EMMT-AS 
and software such as Dashboards to the 
cloud. This is achieved by using the IoT 
Gateway CPX-IOT as a medium. The 
Electric Automation solutions simplify ma-
chine operations in industrial automation. 
System planners and design engineers 
can rely on Festo to achieve integrated 

Integrated connectivity for Electric 
Automation a reality with Festo

Festo dashboards for seamless connectivity.

automation, and digitalised machines from 
components to the cloud.

Mechanical connectivity
Handling systems from Festo are compact 
and cost-effective; and they provide an 
optimal installation and working space 
ratio to enable the best use of space in 
assembly systems. For example, the 
Spindle Axis ELGC-BS and Toothed 
Belt Axis ELGC-TB, are ideal 
for compact dimensions and 
optimum installation space. 
These mechanical axes do not require 
adapters and are thus easy to assemble 
into compact handling systems based on 
the ‘one-size-down’ concept. They provide 
the best use of space as part of assembly 
systems, test and inspection systems, 
in small parts handling, the electronics 
industry or desktop applications. Benefits 
extend to the precise carrying of heavy 
loads, which includes a wide range of 
mounting options for maximum machine 
integration and protection of internal 
guide, and keeping external influences out.

Electrical connectivity
T h e  Fe s t o  r a n g e  o f  E l e c t r i c 

Automation servo motors and 
servo drives is the ideal link be-

tween mechanical system 
and control technology. 

They are optimally co-
ordinated, easily con-
figured and quickly 
commissioned with 
Festo software. For 
example, the Servo 
D r i ve  C M M T-A S 
and Servo Motor 
EMMT-AS enable 

comprehensive con-
nectivity in hardware 

and software. Users 
can commission the 

entire drive system con-
sisting of the servo drive, 

motor and mechanical sys-
tem in a few minutes. With the 

high-performance CMMT-AS and 
economically friendly CMMT-ST on one 
platform, the benefits are endless. These 

servos are ideal for the CPX-E or control-
lers from third party suppliers. Lastly, the 
design and connections are optimised for 
control cabinets. 

Intelligent connectivity
The free, flexible communication and the 
direct, complete integration of Festo servo 
drives into higher-level control concepts 
enable a wide range of solutions for 
industrial automation tasks. These tasks 
are supported by innovative software so-
lutions for engineering and configuration.

With the IoT gateway CPX-IoT, as an in-
terface between the automation platform 
(mechanical and electric hardware) and 
the cloud; machine, plant builders and op-
erators can benefit from Industry 4.0. The 
CPX-IOT collects information and data 
on Festo devices such as the Servo Drive 
CMMT-AS and Servo Motor EMMT-AS 
and their statuses through an Ethernet-
based interface and a standardised com-
munication protocol, such as OPC UA. It 
then sends the information to the cloud 
through the second Ethernet connection 
using IoT protocols.

The preconfigured dashboard visual-
ises the suitable information and spares 
users tiresome programming work. While 
these tasks take place, there are IT secu-
rity mechanisms in place to ensure data 
security and protection in the process. 
The benefits of the CPX-IOT further in-
clude easy and convenient access to data 
on Festo machines, monitoring of data to 
improve efficiency and real-time analysis.

Monitoring conditions with Festo 
dashboards
With Festo dashboards, Festo is driving 
digitalisation forward and supporting 

System planners and design engineers can rely fully on the Festo Automation Suite to achieve integrated automation 
and digitalised machines and systems. This applies to all levels of automation, from mechanical to electrical, 
as well as intelligent connectivity and cloud services, regardless of the standard used by the customer.
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High- performance CMMT-AS and extremely economical CMMT-ST on one platform.

The Festo ELGC 
with a wide range 

of mounting options for 
maximum machine integration.

its customers to enter the digital age. 
The IoT gateway CPX-IOT from Festo 
makes it possible to have pre-configured 
dashboards for each Festo component 
with additional customisation. The Festo 
dashboard is viewed in the web browser 
and includes diagrams and traffic lights. 
Specific widgets, graphs for energy moni-
toring and preventive maintenance, as 
well as key performance indicators for 
the process and the improvement of 
equipment effectiveness, provide 
clarity for the user. The condition 
monitoring solution improves 
error diagnostics and fault iden-
tification, creates transparency 
around energy consumption, deliv-

ers clear information in graphical format 
and offers historical data. This ensures 
intelligent connectivity and flexible com-
munication on all components. 

As industry focus rapidly shifts to elec-

tronics and new technology, Festo looks 
at ways to better customers’ working 
lives. The company aims to achieve this 
with the featured Electric Automation 
solutions as well as other products such 
as the Decentralised Remote I/O System 
CPX-AP-I, Simplified Motion Series and 
Motor Controller CMMB-AS for Servo 
Motor EMMB-AS. Furthermore, the 
company is closing the loop by integrating 
its products, software from the Festo App 
World and Didactic training courses with 
its seamless connectivity theme to ensure 
quality services.

www.festo.co.za

www.pumptechnology.co.za
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The Colliery Training College (CTC) in 
Witbank has awarded INDUSTRI Tools & 
Equipment the 2020 contract to supply 

For lubrication-free sliding in a very small 
space, igus has developed three new 
materials made of maintenance-free tribo-
polymers as coating materials for metal 
components such as metal sheets, valves 
and shafts. This means that a wear-resis-
tant, compact and cost-effective solution 
is now available for users who do not have 
enough space to install a plain bearing.

In industry, the demand for space-
saving machines is growing unceasingly. 
As a consequence, technical design en-
gineers are creating small machines and 
equipment for use where installation 
space is limited. In order to meet new 
requirements in the area of mechanical 

Rockwell saves costs, simplifies sizing with new servo system
To provide a more cost-effective option for 
OEMs building smaller machines, Rockwell 
Automation has introduced a Kinetix 5100 
servo drive, Kinetix TLP motor and cable that 
can function as a system without a controller.

The Allen-Bradley Kinetix 5100 servo 
drive has multiple control modes to support 
a range of high-speed, low-power motion 
control applications. The drive can be used 

with a Micro800 controller, a Logix control-
ler, or by itself, allowing OEMs to choose 
how the product best functions in their 
applications. 

“The Kinetix 5100 servo system works 
especially well for small- to mid-sized pack-
aging machines that need cost-effective 
servo control,” said Simon Wong, product 
manager, Rockwell Automation. “Bundling 

the drive, motor and cable together creates 
more competitive system pricing. The ability 
of OEMs to select the products based on a 
machine’s power ratings can save time and 
effort – and help them get to market faster. 
This approach and product portfolio posi-
tions Rockwell Automation to accelerate its 
growth in China and emerging markets.” 

www.rockwellautomation.com

INDUSTRI supplies tool kits to CTC
tool kits, which are used during mining and 
engineering related skills training.

“Artisan skills training is available for 

JS Spies, Witbank branch manager, INDUSTRI Tools & Equipment and Johan Venter, managing director, Colliery 
Training College.

Wear-resistant sliding movement iglidur 
tribo-polymer coating from igus

engineering, igus has made use of its 
decades-long experience in the develop-
ment of tribologically optimised plastics to 
develop three new maintenance-free and 
lubrication-free tribo-polymers as coating 
materials specifically for very small instal-
lation spaces. These include lubrication-
free iglidur plain bearings and the iglidur 
coating service for metal surfaces with the 
material iglidur IC-01 and the new IC-02, 
IC-03 and IC-06.

www.igus.co.za

Wear-resistant sliding in extremely small 
spaces: new coating materials made of 
tribologically optimised iglidur plastics make 
metal surfaces abrasion-resistant.

many different trades at CTC, including 
electrical, auto electrical and instrumen-
tation. Students can also train as riggers, 
diesel mechanics, plater welders, mill-
wrights and fitters,” says Kriban Govender, 
managing director, INDUSTRI Tools & 
Equipment. 

“The INDUSTRI team is proud to be 
part of this skills upliftment initiative, 
which is playing an increasingly critical 
role in South Africa. The 2020 CTC tool 
kit contract encompasses quality-branded 
hand tools that are used by hundreds of 
students every day in the CTC engineer-
ing workshops and during practical skills 
training.

“The CTC, which is accredited by the 
Mining Qualifications Authority (MQA) 
and the Quality Council for Trades and 
Occupations (QCTO) also has certifica-
tion from relevant SETAs. In line with the 
CTC’s commitment to meeting the highest 
standards in every aspect of the training 
programme, all tools are carefully selected 
by INDUSTRI Tools & Equipment special-
ists for quality, suitability for task, safe use 
and long service-life.”

www.industri.co.za
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New general manager 
for Hytec Engineering
On 1 February 2020, 
Andre Lindeque became 
the new General Manager 
of Hytec Engineering.

Part of Bosch Rexroth 
S o u t h  A f r i c a ,  H y t e c 
Engineering is the hy-
draulic cylinder special-
ist for mobile and indus-
trial applications. One of 
Africa’s largest cylinder manufacturers, Hytec 
Engineering’s products are used across Africa’s 
mining, materials handling, steel, oil and gas, and 
marine industries.

www.boschrexroth.africa

Coca-Cola Beverages South Africa 
(CCBSA) has introduced a 2L returnable 
bottle made of PET plastic that offers 
consumers value for money and is also 
good for the environment. 

The bottles can be reused up to 14 
times and thereafter they can be recycled 
and made into new bottles. The rollout 
is being piloted in the Mandela Bay and 
Border-Kei districts in the Eastern Cape 
and, if successful, is expected to be rolled 
out to the rest of the country.

The returnable bottles are made of PET 
plastic and are labelled with a new paper 
label, with ‘RETURNABLE’ appearing in 
green on the front of the bottle. 

“Through innovation and our infra-

structure investment in this packaging 
line, we are providing consumers with 
greater value for money, whilst introduc-
ing a PET plastic bottle that can be re-
used,” says Velaphi Ratshefola, Managing 
Director of CCBSA

“The launch of these returnable PET 
bottles is one way in which we are invest-
ing in innovative and more sustainable 
packaging,” says Ratshefola. “The new 
returnable 2L PET plastic bottle also sup-
ports The Coca-Cola Company’s global 
commitment to addressing the world’s 
waste problem.” 

Once a bottle is returned to Coca-Cola 
Beverages South Africa, it will go on a 
looped journey to be cleaned to Coca-

Cola’s stringent measures and require-
ments, then refilled and start its next 
life-cycle.  When the bottle reaches the 
end of its 14 useable lifecycles, after being 
returned to Coca-Cola Beverages South 
Africa, it will be recycled and turned into 
another PET plastic bottle. 

“We’re committed to increasing re-
cycled material in our packaging and 
ensuring more packaging is collected and 
recycled. The launch of the Returnable 
PET plastic bottle is another way we can 
use innovation to unlock the value in waste 
and support a circular economy in South 
Africa,” concludes Ratshefola.

CocacolaSA@fticonsulting.com

Powermite has introduced the Molex 
range of heavy-duty connectors to cus-
tomers across Southern Africa. 

The Molex GWConnect® heavy duty 
connector portfolio comprises industrial 
connectors (including multipole), inserts, 
aluminium enclosures and more than 
6000 complementary products. “The 
products we supply are a representation 
of our brand and therefore we ensure 
that our entire portfolio adheres to strict 
quality standards,” says Powermite direc-
tor Donovan Marks. “All components in 
the Molex range are fabricated from the 
finest quality materials and are compli-
ant with international standards and 

Coca-Cola SA launches 2L returnable PET plastic bottles

Molex range of heavy-duty connectors

A smart connection with Molex heavy duty connectors from 
Powermite.

UL/CSA requirements. Customers can 
rest assured that their Molex products 
will contribute to increased uptime and 
productivity.”

The Molex multipole connectors are 
designed and developed for heavy-duty 
industrial applications. Perfectly suited 
for use with alternate or direct current, 
the robust connectors facilitate the manu-
facturing process and installation and 
maintenance of sectional electric parts in 
complex electric and electronic machinery. 
They are also used in robots, electric pan-
els, control equipment and power, control 
and signal circuit connectivity.

www.powermite.co.za

Monoblock for sampling 
and injection processes 
WIKA’s new monoblock has been designed to 
meet the requirements of the process industry. 
It is well suited to applications in natural gas and 
aggressive media. The compact design integrates 
two shut-off valves to separate the process from 
the instrument side. 

The modular monoblock design allows for an arrangement of ball valves and/or 
needle valve use. Injection valves have also an integrated non-return valve to prevent 
bi-directional flow. The integral probe is solidly attached to the valve and it is designed 
according to the flow condition in the pipeline. 

The valve seat design and the redundant seals of the valve body ensure high durability 
and tightness. In case the soft valve seat fails, the metal-to-metal seat will ensure that 
the valve can still be operated and set to a safe position. The tightness is guaranteed 
for the connection between the process and the measuring instrument and towards 
the atmosphere. 

The super-finished machining of the internal parts allows a very smooth and precise 
operation, even at high pressures and after long periods without valve operation. The sur-
face finish is also minimising corrosion with aggressive media and makes it easier to clean.

www.wika.co.za
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I
n 2018, Highview Power, a UK-based 
energy storage company, opened the 
world’s first grid-scale cryogenic energy 
storage plant. With a capacity to deliver 

5.0 MW for three hours or 15 MWh of elec-
trical energy, the plant is grid-connected and 
reliably delivers electricity on-demand, while 
using excess grid capacity to replenish the 
liquid air used by the process.

The development began when co-founder, 
Peter Dearman came up with an idea for a 
reciprocating engine driven by liquid nitrogen. 
The volume of nitrogen expands 700 times on 
evaporation from a liquid, potentially creating 
high expansion pressures that can be used by 
an engine or turbine.

In 2005, Dearman met Highview co-
founder Toby Peters who saw the potential 
for energy storage on a very large scale and 
tested the concept with Professor Yulong 
Ding, then at the University of Leeds. In 
2011, the original engine part of the business 
branched off to form the Dearman Engine 
Company, which began exploring cool-power 
mobile applications with the Universities of 
Birmingham and Loughborough and industry 
partners taking them through to commercial 
trials in UK and European supermarkets.

From 2006, Highview with Professor 
Ding worked to invent and file patents for 
cryogenic energy storage and generation. This 

With the help of the University of Birmingham’s energy storage 
specialists, Professor Yulong Ding and Professor Toby Peters, 
MechChem Africa takes a look at the use of liquified air energy 
storage technology and reports on ongoing research initiatives 
and early implementation successes.

Using liquid air for energy storage and 
Birmingham University’s initiatives

air. By keeping this liquid air at -196  °C or 
below, it can be stored in very well insulated 
tanks at atmospheric pressure,” he explains.

When power is required, liquid air is 
withdrawn from the tanks, pumped to high 
pressure, reheated and then expanded. “The 
resulting high-pressure gas is then used to 
drive expansion turbine generators to gener-
ate electricity. No fuel is burnt in the process, 
so the only emission is clean dry air,” says Ding.

The system can be further enhanced 
by harnessing low grade waste heat from 
industrial or power generation or high grade 
waste cold from LNG regasification. As Peters 
explains: “Globally we currently throw away 
vast amounts of energy as waste heat and also 
waste cold. Given that the system uses liquid 
air as the storage medium, it can exploit low 
grade waste heat in the regasification pro-
cess, which is often otherwise thrown away. 
Likewise, as the first stage is to liquefy air 
down to -196 °C, the system can be integrated 
with LNG regasification plants to harness the 
copious amount of cold that is exhausted as 
the LNG is regasified before being injected 
into the gas grid. Coupling liquid air energy 
storage to cryogenic storage facilities, there-
fore, brings many unique benefits.”

Energy storage research at 
Birmingham
Led by Dr Jonathan Radcliffe at the University 
of Birmingham, MANIFEST (Multi-Scale 
Analysis for Facilities for Energy Storage) is a 
£5 million project that taps into Birmingham’s 
expertise in cryogenic and thermal energy 
storage. The programme is continuing to 
investigate improvements in energy storage 
technologies through integration and explor-
ing potential application scenarios to acceler-
ate the deployment of the technologies.

MANIFEST addresses a number of re-
search questions about how materials can be 
better used and integrated and how energy 
storage devices can be best optimised. The 

Yulong Ding and Toby Peters, both now professors at the University of Birming-
ham, are widely recognised as the founding fathers of liquid air energy storage.

work resulted in the 
world’s first demon-
strator for cryogenic 
energy storage, first 
built at the Slough 
Heat & Power site by 
Highview. This plant was later moved to the 
University of Birmingham.

In 2013, Highview partnered with the 
University of Birmingham and Professor Ding 
was appointed as the Highview Power/Royal 
Academy of Engineering Research Chair in 
Energy Storage and charged with further 
developing cryogenic energy storage technol-
ogy, alongside other thermally based energy 
storage concepts.

Explaining the underpinning principle, 
Yulong Ding says that this technology goes 
back to 1902, when Georges Claude devel-
oped a cycle to improve the chilling efficiency 
of the Linde method for liquefying atmo-
spheric gases. Claude used a turbo-expander 
to further lower the air temperatures during 
air separation. “A turbo-expander works in a 
similar way to a gas turbine, expanding high-
pressure gas so it becomes lower in pressure 
and temperature, while extracting mechanical 
power. A turbo-expander cools the gas, while 
a turbine is used when the core purpose is to 
recover power,” he explains.

Describing how cryogenic energy storage 
systems work, he lists four main components: 
a charging device that uses off-peak or excess 
electricity to power an industrial liquefier to 
produce liquid air; an energy store where 
the liquid air is held in an insulated tank at 
low pressure; a power-recovery unit where 
regasified liquid air is used to drive a series 
of turbines to generate electricity; and the 
clever fourth bit, which is to capture the ‘cold’ 
as the liquid air is heated back to ambient and 
regasified for recycling to help drive the liq-
uefaction process. This inventive step signifi-
cantly increases the overall cycle efficiency. 

Ambient air is taken from the surround-
ing environment. Then, using electricity, it is 
cleaned, dried and refrigerated through a se-
ries of compression and expansion stages until 
the air liquefies. “Using a modified version of 
the Claude Cycle, this process can convert 
700 litres of ambient air into one litre of liquid 

Breaking news: Sumitomo invests 
in Highview’s CRYOBattery™
On 25 February 2020, Sumitomo Heavy 
Industries, SHI, announced a US$46-
million investment in Highview Power to 
strengthen its position in clean technology 
with energy storage.

The partnership between SHI and 
Highview will enable Highview Power 
to accelerate deployment of its liquid air 
storage solution, with SHI’s daughter com-
pany, Sumitomo SHI FW (SFW) becoming 
SHI’s technology centre and hub for the 
CRYOBattery™ business, thereby expand-
ing the technology’s geographical foot-
print in Europe, Asia, and the Americas.

www.highviewpower.com
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project brings together Birmingham’s exper-
tise in liquid air and thermal energy storage 
with scientists from across the country work-
ing on thermo-mechanical and electrochemi-
cal storage technologies.

“Modelling energy storage systems is 
extremely complex and challenging. The 
MANIFEST programme provides cross-
university and cross-discipline collaborations 
for addressing this challenge,” explains Ding. 
“Equally important and also of particular 
interest to us is experimental validation of 
multiscale modelling through this research 
programme. 

“Technologies such as liquid air and ther-
mal energy storage have great potential to 
help crack the energy conundrum: how can 
variable generation from renewables meet 
the needs of energy users. We have one of the 
world’s first experimental cryogenic energy 
storage facilities on campus and have also 
achieved success with the first commercially 
available shipping container constructed from 
cold storage materials that can be charged 
with cold energy.” 

As an additional part of the MANIFEST 
project, the University of Birmingham is 
taking a lead role in establishing UKESTO 
(UK Energy Storage Observatory), a national 
‘observatory’ for energy storage that will give 
scientists online access to data from experi-
mental facilities at partner universities within 
the consortium.

MANIFEST and UKESTO lead, Jonathan 
Radcliffe, Reader in Energy Systems and 
Innovation, says: “MANIFEST is allowing 
detailed studies of a range of energy stor-
age technologies and their potential impact 
across the energy system. There is a focus 
on batteries now, but that is just part of what 
will be required to integrate renewables at 
the scale needed to be on track for net-zero. 
And whilst there are a growing number of 
energy storage demonstrator sites in the UK 
and globally, there is little data available on 
their operations. 

“UKESTO will connect energy storage 
pilot plants on university campuses to create 
a network of national facilities that establish 
the UK as an innovation hub – allowing sys-
tematic study of energy storage technologies 
to an extent that is not possible with industrial 
demonstrators.”

Professor Ding and Professor Toby Peters, 
who left Highview and is now Professor of Cold 
Economy at the University of Birmingham, are 
widely recognised as the founding fathers of 
liquid air energy storage. Working together, 
they led the team that invented and proved 
the idea of cold recycling, which is key to 
achieving high-levels of efficiency.

In terms of competing technologies, 
pumped hydro-electric storage still accounts 
for 95% of global capacity, with lithium-ion 

batteries, which have been the fastest grow-
ing recent years, now accounting for most of 
the rest of the world’s energy storage. Both 
have issues. Pumped storage requires two 
large water reservoirs close to each other 
with a sufficient height difference between 
them. The construction of the reservoirs and 
interconnecting tunnels is expensive and can 
also impact heavily on the surrounding envi-
ronment. Lithium is relatively rare and supply 
is tightly controlled. Cobalt is also needed, 
which is both toxic and rare. The batteries 
also degrade and they have a realistic limit of 
about four hours per day for harnessing large 
amounts of power.

Cryogenic storage solutions such as those 
from Highview Power tick many boxes, includ-
ing sustainability, cost, effectiveness and the 
fact that they have a small footprint and can 
be sited anywhere. The only box not yet ticked 
– until now – has been demonstration at large 
scale. Now, with plans to begin 
building two large cryogenic 
energy storage plants in 2019, 
that is set to be ticked too.

The most recent of these is 
a 50 MW (minimum) 400 MWh 
H i g hv i e w  Po w e r  S t o ra g e 
plant, to be built in northern 
Vermont in the USA for Encore 
Renewable Energy to provide 
eight hours of energy storage. 
The facility will contribute 
to resolving the longstand-
ing energy transmission chal-
lenges surrounding the state’s 
Sheffield-Highgate Export 
Interface (SHEI) and enable 
the efficient transport of excess 
power from the company’s 
wind and solar renewable en-
ergy sources to help integrate 

and stabilise the power grid.
“We’re hugely excited at the opportu-

nity to build on the vast experience in cryo-
genic energy storage at the University of 
Birmingham and help to unlock the potential 
of liquid air and other energy storage tech-
nologies,” says Peters.

“Liquid air energy storage is a unique 
solution to provide low-cost, large-scale long 
duration energy storage with no geographical 
constraints. It can also harness waste heat or 
waste cold in the system to further increase 
the overall efficiency.

“With the demand now for large-scale, 
long duration energy storage, liquid air can 
emerge as the serious competitor to lithium-
ion in grid-scale-storage,” Peters concludes.

Acknowledgement: Dominic Joyeux: A 
new contender for energy storage; Ingenia 
magazine: Royal Academy of Engineering; 
Issue 78, March 2019. q

UK-based energy storage company, Highview Power’s world first 
grid-scale cryogenic energy storage plant has the capacity to 
deliver 5.0 MW for three hours or 15 MWh of electrical energy.

Highview Power’s liquid air energy storage solutions involves four main aspects: a charging device that uses 
off-peak or excess electricity to produce liquid air; an energy store where the liquid air is held in an insulated 
tank at low pressure; a power-recovery unit where regasified liquid air is used to drive a turbine to generate 
electricity; and a clever fourth bit, which is to recapture the ‘cold’ as the liquid air is heated to significantly 
increases overall cycle efficiency.
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T
he annual meeting of the VDMA 
Working Group Hybrid Lightweight 
Technologies, held in January 2020, 
addressed the question of the impor-

tance of lightweight design in electric mobility. 
The debate was sparked by the mechanical 
engineering and supply industries, who are 
feeling the effects of a weak global economy, 
trade disputes and far-reaching structural 
changes in the automotive industry.

The technical papers presented dealt 
with the processing and applications of steel 
and aluminium as well as joining processes 
suitable for series production in hybrid light-
weight design. 

Electric mobility and lightweight design 
– symbiosis or contradiction

Innovation, skills and learning at Machine Tools Africa 2020
12 -15 May 2020, Expo Centre in Johannesburg,

The biggest trade exhibition of its kind in 
Africa, Machine Tools Africa is about innova-
tion and focuses on additive manufacturing, 
automation and control, CNC machinery, 
cutting tools and robotics. 

The exhibition is designed in partner-
ship with the Machine Tools Merchants’ 
Association of South Africa (MTMA), and 
has its full commitment and endorsement. 
Although the local machine tools industry 
has been experiencing tough trading con-
ditions, there is an understanding of the 
value of exhibiting and the importance of an 
industry showcase of this nature. Support 
from industry has been positive, with 92% 
of floor space already sold. 

Industry experts will talk about latest 

innovations, industry trends and future 
technologies at the Seminar Theatre. These 
seminars, hosted by the South African 
Institution of Mechanical Engineering 
(SAIMechE), are free to attend.

At the ATI Skills Zone, the future of 
skills development will be in the spotlight. 
Developed in partnership with the Artisans 
Training Institute (ATI), this area will be a 
fully functional workshop where learners 
will demonstrate trade skills learned at ATI, 
including electrical, instrumentation, weld-
ing, and fitting and turning.

The South African Capital Equipment 
Export Council (SACEEC), representing 
the capital equipment and project sector 
for new projects and the aftermarket, has 

partnered with Machine Tools Africa to 
support the ‘new products and technolo-
gies’ walk-way. 

The South African Institute of Welding 
(SAIW), a non-profit technical organisation 
dedicated to furthering standards in weld-
ing-fabrication and related technologies, has 
also committed to the show.

“We’re heartened by the response we’ve 
had to Machine Tools Africa 2020,” says Gary 
Corin, managing director of Specialised 
Exhibitions, the organisers of the show. 
“We’re mindful of current economic trading 
conditions, so it is very encouraging that 
we’ve had such a positive response from 
exhibitors.” 

www.machinetoolsafrica.co.za

Working group hybrid lightweight technologies new executive board for the period 2019 to 2021: Lothar 
Gräbener, Schuler Pressen, Waghäusel; Marc Kirchhoff, Trumpf Laser- und Systemtechnik, Ditzingen; 
Dr.- Ing. Norbert Müller, Engel Austria, Linz; Manfred Reif, Dieffenbacher Maschinen- und Anlagenbau, 
Eppingen; Jochen Schmidt, Karl Mayer Technische Textilien, Chemnitz; Klaus-Peter Welsch, Geiss, Sesslach; 
Martin Würtele, KraussMaffei Technologies, Munich

Digitalisation in lightweight design 
Particular importance was attached to digi-
talisation strategies for plant development 
and their use in the production of lightweight 
components. Lothar Gräbener, Vice President 
Sales at Schuler Pressen GmbH, sums up as 
follows: “In the intelligent, fully networked 
press shop of the future, it will be possible 
to use sophisticated sensors and actuators 
and the data they collect to precisely pre-
dict and avert any impending downtime in 
advance. This will ensure the productivity 
of our customers will increase the quality of 
the manufactured parts and reduce energy 
requirements”.

Multi‑material mix on trend 
The automotive industry is encouraging light-
weight design applications and thus promotes 
competition amongst materials and multi-
material applications. The cost specifications 
and requirements for processes that are 
suitable for large-scale production determine 
the degree to which these are implemented in 
practice. Increasing process networking and 
an adaptation of joining processes, ultimately 
support trends of hybrid lightweight design 
applications.

Strategy development and funding of 
lightweight construction 
Increasing support for lightweight design 
at the political level is encouraging. Based 
on workshops with representatives from 
industry and research, the Federal Ministry 
of Economics and Energy is preparing a 
lightweight design strategy and a ten-year 
technology transfer programme. A first 
tender for project funding is currently be-
ing launched. The VDMA Working Group 
participates in the committees of the light-
weight design initiative and welcomes the 
cooperation between the national and state 
networks that is superordinate to materials. 
A bundling of activities is essential for main-
taining Germany’s competitiveness in the 
lightweight construction sector. It is equally 
desirable to concentrate on a number of trade 
fairs and conferences that are appropriate to 
the market.

lightweight.vdma.org/en/ueber-uns
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