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When McCain 
released its latest 
sustainability 
report, the 

company also committed to 
embracing regenerative 
agriculture. One of the world’s 
largest producers of frozen 
potato products is pledging to 
cultivate 100% of its potatoes, 
growing across 370,000 acres 
worldwide, from the use of 
regenerative practices by 2030.  
McCain’s new commitment 
will see potatoes grown in a 
way that protects soil health 
and quality, while utilizing natural processes to prevent 
plant diseases and improve crop resiliency against 
climate-induced severe weather events. 
By allowing the soil to recover and different crops to 
grow, regenerative plots also sequester carbon. Given 
that the agri-food sector accounts for more than one-
fifth of global annual emissions, allowing soil to recover 
and different crops to grow and sequester carbon is a 
key mechanism in the mission to reach net-zero. 
Regenerative agriculture, which more companies are 
adopting within their supply chains, can help restore 
soil health while using natural processes to control 
pests and disease and promote crop resiliency. It can 
also boost drought tolerance and prevent crop failures 

from extreme weather events. 
There is typically very little plant 
diversity on large industrial 
farms, yet cover crops can help 
change that reality by providing 
wildlife habitat.  
Another common practice in 
regenerative farming is low or 
no-till agriculture. This approach 
boosts organic matter in the soil, 
prevents soil erosion, and 
increases biological activity in 
the ground. According to the 
USDA, it can “lead to economic 
gains for farmers over time.” 
Likewise, introducing 

hedgerows with native plants and promoting crop 
diversity are common regenerative agriculture 
practices. 
"The pandemic has put a spotlight squarely on the 
precarious nature of our global food system," said Max 
Koeune, McCain’s CEO in a public statement, 
highlighting the importance of examining the food 
system for vulnerabilities. Potatoes are cultivated in 130 
countries and are among the most critical crops for 
global food security, following wheat and rice. 
Profitable businesses need reliable supply chains to 
thrive. As the global population climbs, the demand for 
food increases. This pressure makes resilience even 
more critical, especially for marginalized people. l

Regenerative 
agriculture, which 

more companies are 
adopting within their 

supply chains, can help 
restore soil health while 
using natural processes 

to control pests and 
disease and promote 

crop resiliency. 

Tudor Vintiloiu - Editor in chief 
email: tudor.vintiloiu@trade.media, Skype: tudor.vintiloiu
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A new addition to the 
local Lamb Weston 
plant will produce 
chopped and formed 

products such as potato patties 
and potato puffs, according to 
a corporate press release. The 
new facility will commence 
with production in early 2022, 
and 70 additional workers will 
be hired to staff it, according to 
the press release. 
“The line will be built to the highest safety and food safety standards in the industry,” 
the company said. The original building was constructed in 1960 and was the first 
Lamb Weston French fry facility in the U.S. 

Lamb Weston Expands American 
Falls Facility

The Emsland Group 
has contracted GEA 
for the new 
construction and 

expansion of its potato 
protein production line at the 
Wietzendorf site in Germany. 
The company previously 
partnered with GEA in 2018 
for the construction of its 
protein line at the German 
Kyritz plant. The follow-up 
order for the production line 

in Wietzendorf, valued in the low single-digit million-euro range, includes planning, 
delivery, and installation support for the entire process line for converting potato juice 
into high-quality protein.  
“When it comes to protein recovery, the quality of the end product as well as the 
professional management of the process to ensure a high yield from centrifugal 
separation are critically important,” Tobias Niemeyer, project engineer at the Emsland 
Group’s Wietzendorf location explains. 

GEA to Build Potato Protein 
Process Line for Emsland Group

United States potato growers 
are celebrating a major 
victory following a decision 
by Mexico’s Supreme Court 

allowing for a lift on the U.S. fresh 
potato import ban. The 5-0 ruling 
overturned a lower court’s decision 
from 2017. Presently, Mexico only 
allowed U.S. fresh potatoes into its first 
26 km from the border. The expansion 
could result in up to USD200m in 
estimated sales per year, in five years. 
“This ruling is consistent with Mexico’s 
obligations under the USMCA and the 
WTO. It represents a major step forward 
in the U.S. potato industry’s efforts to 
provide consumers throughout Mexico 
access to fresh, healthy U.S.-grown 
potatoes,” Jared Balcom, vice-president 
of trade affairs for the National Potato 
Council said in a press release. 
Jaren Raybould, chair of Potatoes USA 
added: “We are hopeful that with this 
ruling the authorities will quickly re-
implement the market access 
agreement and allow for high quality 
U.S. potatoes to be enjoyed 
throughout Mexico”. 

TOMRA Appoints New CEO

TOMRA Systems ASA 
announced its current 
president and CEO, Stefan 
Ranstrand, would be replaced 

by Tove Andersen by November 1 this 
year at the latest. 
Tove joins TOMRA from global 
agricultural products and 
environmental protection agents 
provider YARA International where 
she is currently executive vice 
president Europe. 

Commenting on her appointment, 
Tove said: "I've seen the great work 
that TOMRA is doing to enable the 
circular economy while also ensuring 
resource responsibility and minimizing 
waste across the food, recycling and 
mining industries. [...] I’m very excited 
to take on the role as the new CEO of 
TOMRA. I’ve seen the impact TOMRA is 
making and to join this company with 
sustainability at the core of its strategy 
is a privilege."

Mexico Lifts 
Ban on US 
Potato Imports
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News 

Tesco is set to trial fully recyclable packaging for its 
1kg new season potatoes and a reduction in the 
amount of paper used in its 2.5kg potato 
packaging. The packaging trial will last for 12 weeks 

across 100 stores, with plans to roll out the changes to more 
products if successful. The packaging change will initially 
cover the Tesco Ireland range of ‘New Season Early Potatoes’. 
The change will also reduce the amount of paper used in 
Tesco’s 2.5kg new season potatoes bag by 30% and remove 
almost 50,000 non-recyclable 1kg new season plastic bags 
from the waste system annually. 
The new single-ply paper bag is responsibly sourced from 
Forest Stewardship Council (FSC) accredited material and replaces the existing plastic 1kg 
bags. Plastic components of the 2.5kg potato paper bag, which contained a non-
recyclable net window, will be removed and will be fully recyclable.

Tesco Ireland Examines Home-
Recyclable Potato Packaging

Solids handling specialist Ajax 
Equipment has supplied European 
pre-fried and frozen potato product 
producer, Agristo, with a continuous 

mixer featuring enhanced mirror polish 
finish. The latest mixer operates in addition 
to Ajax mixers supplied in 2016 and 2018, 
enhancing Agristo’s production capacity. 
The stainless steel, twin screw mixer utilizes 
a combination of Ajax’s paddle and Lynflow 
ribbon screw geometry to provide efficient 

though gentle mixing to grated potato and various additives, including flavorings, to 
produce a range of potato products with negligible damage to the ingredients. The 
continuous mixer also has a range of hygienic features, comprising a crack and crevice 
free finish, easy to clean profile and the ability to hold water. 
The mixer’s casing and covers features a smooth figure of eight profile ensuring there are 
no ‘dead’ areas for product to accumulate. While ease of access is assured with the 
counterbalanced covers needed on such a large mixer. The mixer also holds water making 
it easy to agitate the screws within the casing, which effectively becomes a bath for a 
cleaning cycle. Once cleaning is complete, the mixer’s gentle incline ensures it fully drains. 

Ajax Mixer to Enhance 
Agristo’s Production CapacityAs plantings for the 2021 

potato crop in North-western 
Europe is wrapping up, the 
NEPG reports that the final 

planted potato area within the NEPG 
region will most likely be reduced by 3% 
to 5%. The so-called EU-4 countries 
include the Netherlands, Belgium, 
France and Germany. NEPG says this is 
an absolutely historical event – the last 
time the planted area went down was in 
2014, while the total area has usually 
gone up year after year for the past two 
decades. The industry body further says 
that its repeated calls to growers since 
last summer to lower their planted area, 
and the difficult situation on the free buy 
market since the 2020 harvest, have 
been headed by growers. Processors 
expect an increase in demand in the 
coming weeks and months – on the 
NEPG market, but also for shipment to 
other European countries and for export 
outside the Union.

European Commission 
Greenlights Future Use of CRISPR

On 29 April 2021, the 
European Commission 
published a study into new 
genomic techniques and the 

consequences of a July 2018 ruling, 
which essentially made it impossible to 
continue development of the new 
techniques within the EU. The report 
concludes that the Nobel prize-
awarded CRISPR technique is an 

important tool for the future of 
sustainable food systems, and that the 
current GMO legislation must be 
updated. The EU Commission’s position 
means Sveriges Stärkelseproducenter 
förening u.p.a. will now be able to 
commercialize the efforts it has made 
in this field within the EU. 
“We have invested considerable 
resources in the CRISPR technique 

because we see the opportunity to 
develop future climate-smart food 
products. The judgement issued by the 
EU court in July 2018 was a setback for 
us, but we have continued to believe in 
a future where it would also be 
possible to use these techniques 
within the EU”, says Hans Berggren, 
CEO of Sveriges Stärkelseproducenter, 
förening u.p.a.. 

European 
Planted Area 
Expected 
to Be Lower 
than Demand
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As the most complex step in 
potato processing, frying 
requires several highly 
efficient processing stages, 

tools and associated techniques in 
order to produce the throughput and 
quality demanded by today's market. 
 
NO TWO SYSTEMS 
ARE THE SAME 
The main solutions for potato 
processing at Kuipers, for example, are 
the chips and the French fry lines. 
Kuipers generally focuses on smaller 
capacities, from 250 to 1000 kilograms 
per hour output for chips and up to 
2000 kilograms for French fries. 
According to the company, this 
approach enables better control over 
the process and ensures a high-quality 

output is achieved. "We help our 
clients lower their oil usage costs with 
an innovative fryer design that requires 
minimal frying oil volume. The design 
combined with an optimized process 
helps processors to significantly lower 
their oil as well as general labor costs. 
Our plants also include one of the 
most advanced water treatment 
systems, a system that continuously 
recycles the water throughout various 
stages of production," says Valeria 
Lucinschi, business development 
manager Kuipers. 
She reveals that each processor has a 
different need and by analyzing that 
need they craft custom solutions. 
While it may seem that a system is 
equal to another in terms of capacity 
or type of snack, however, in reality, 

tailoring happens either in the process 
or the design of the system or both. "At 
Kuipers we don’t offer a standard 
solution, we discuss the processor’s 
particular need and the available 
resources and build a solution that will 
deliver the optimal result," she adds. 
 
SYNERGY WITH THE 
PRODUCTION LINE 
Arnaud Jansse, applications engineer, 
Product Development, tna solutions 
explains that the latest advances in oil 

“The design combined with an optimized 
process helps processors to significantly 
lower their oil as well as general labor costs.” 
Valeria Lucinschi, business development manager Kuipers

Although the frying process has remained largely unchanged for decades, its efficiency 
and operational capabilities are continuously being upgraded and adapted in order to 
meet customer needs and reduce production costs. 
 
by Tudor Vintiloiu
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management and filtration have 
helped improve frying processes over 
the past few years. Especially as 
concerns around health and wellness 
continue to gain momentum, 
processors have been looking for new 
ways to ensure potato products are 
always cooked in the highest quality 
oil – to keep consumers coming back 
for more.  
"Our portfolio of fryers has been 
developed to suit a wide variety of 
processing requirements. The tna 
Florigo conti-pro® PC 3 is our latest 
potato chip fryer with built-in opti-
flow® technology. It works by 
optimizing oil flow throughout the 
kettle, to ensure each potato slice is 
evenly fried. It also removes almost all 
dead spots at the start of the fryer, to 
help maintain nominal speed and 
prevent debris from settling. Its multi-
flow oil injection system and 
automatic temperature control means 
processors can adjust the frying 
process quickly and easily to achieve 
the right potato chip texture and 
quality," says Jansse. 
tna also manufacturers continuous 
frying systems specifically designed for 
processing French fries and specialty 
potato products, as well as 
atmospheric batch fryers and 
continuous vacuum frying equipment. 
"Once we have understood their 
requirements, our experts can 
recommend different features to 
optimize the frying process 
accordingly, while ensuring 
complete synergy with the rest of 
the production line. Whether it’s 
adding a fully integrated defatting 
belt for a potato chip, or an oil mist 
eliminator to maintain power output, 
there’s a tailored option for 
everyone," adds Jansse. 
 
CONTROLLING 
ALL THE VARIABLES 
Mick Walsh, chief engineer, Heat and 
Control says their company has well-
developed solutions to most 
applications and can advise new 
partners on ideal ways to process their 
product. "Chances are, we have 
experience with their product and 
have within our standard range the 
right equipment to deliver a premium 
solution. We can tailor a package to the 
customer’s needs and ideas with 
variations in preparation, heating, 

filtration, seasoning and packaging." 
According to him, depending on the 
raw material and type of product 
texture required, they can mix and 
match different types of washing, 
blanching, electroporation, salt 
washing and drying solutions, 
all from their regular playbook.  
"We explain the benefits of each 
piece of equipment and how it will 
deliver the result the customer 
wants. Whether it is a simple, 
entry-level PC processing line for an 
emerging market or a world-leading 
French fry line, new customers can 
rely on Heat and Control to supply a 
system that will deliver the goods," 
Walsh points out. 
When working with developed 
industry partners, Heat and Control 
can customize solutions to a wide 
range of individual requirements. 
Fryers will be engineered for particular 
cook times, product throughput and 
temperature profiles. Filtration systems 
can be tailored to suit particular 
products, from battered French fries to 
peanuts and more. OEM requirements 
such as PLC brands, belting types and 
others can all be accommodated with 
their partners. 
 
FUTURE-PROOFING 
PRODUCTION LINES 
Göran Wadsten, senior advisor, 
Rosenqvists Food Technologies 
says they offer a unique solution for 
processors that have a batch fried 
chips production and consider 
launching a normal fried chips line or 
vice versa. "Both these scenarios raise 
the question: Do I dare to invest in a 
completely new line for a dedicated 
product? The answer is: 'Yes!' 
Rosenqvists Food Technologies has 

developed a patented dual function 
fryer. A fryer for true batch fried chips 
and for normal potato chips. All in the 
same pan. The conversion from batch 
to normal chips will take two hours 
only," Wadsen explains. 
According to him, the market has seen 
a growing interest for batch fried chips 
over the last 7-8 years. So the company 
designed a pan that has two different 
systems inside its hood, which can be 
switched. Each one has the required 
elements needed to transform the 
fryer between continuous and batch 
style production. 
As the potato slices enter the fryer, one 
or two paddle-wagons (agitators) will 
be moving back and forth in the frying 
pan separating the individual slices 
and ensuring that the bed of slices is in 
motion. The sequence of the action of 
the paddle-wagons is set by the PLC 
program. The number of trans-
movements, the speed of the paddles, 
duration of stop and start times at 
each end, etc. are set in the recipe 
program for each type of potato chips 
being produced. The total frying time 
and requested temperature in the end 
of the batch cycle can also be set to 
match the product criteria’s set by the 
snack processor. When the chips are 

“Once we have understood their 
requirements, our experts can 
recommend different features to optimize 
the frying process accordingly, while 
ensuring complete synergy with the rest 
of the production line.” 
Arnaud Jansse, applications engineer, Product  
Development, tna solutions
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done, a gate opens, and the automatic 
take-out conveyor transports the chips 
to de-oiling and towards the 
seasoning system. 
The expert says some mechanical 
modifications are required in order to 
lift the whole system in the hood, and 
switch from one type of production for 
the other, but it's a relatively quick 
maneuver. "Some people do it during 
the night shift, others only when they 
stop production for cleaning and 
maintenance, but most people run the 
line alternatively week by week," 
Wadsten says. 
 
CHALLENGES 
Raw potatoes contain as much as 80% 
of moisture. Bringing this figure to 2% 
is an energy-intensive process. This is 
one of the challenges that snack 
manufacturers will come across. A 
good fryer design will include all 
parameters that facilitate an energy-
efficient process while maintaining the 
quality of the output.  
"For example, Kuipers multi-injection 
points fryer enables processors to 
control their energy input across the 
length of the fryer and maintain 
accurate temperature profiles for the 
desired output. Having temperature 
profiles within the fryer can also help 
chips producers explore possibilities 

with regards to the structure of the 
chips, for example having a harder bite 
or more crunchiness. In general, the 
lower the temperature and the longer 
the process times, the firmer the crust 
and the higher the oil absorption rate," 
Lucinschi reveals. 
The sugar and starch present in 
potatoes can also become a challenge 
while frying. A high percentage of 
sugars and starch entering the fryer 
will deteriorate the frying oil quality 
and consequently affect the quality of 
the chips. "Kuipers pre-processes the 
potatoes via blanching to remove 
sugars and reduce frying time. A de-
watering stage including air knives can 
also help processors eliminate any 
surface water and excess starch from 
the slices before frying," adds Lucinschi. 
Arnaud Jansse from tna solutions says 
they focus their efforts in making the 
frying process more energy efficient. 
"The open design or structure of most 
fryers means there is significant energy 
lost via heat radiation, including frying 
vapors into the environment. Insulated 
fryer hoods are a great way to 
counteract these losses but they often 
add excess weight, which brings 
additional challenges. Lighter 
composite building materials are one 
solution to this – or redesigning the 
hood and lifting system," he explains. 

Heat and Control's Mick Walsh says 
that for French fries, they focus on oil 
quality, minimizing system volume 
and providing hygienically designed 
systems with no stagnation points or 
debris-collecting areas. "We have our 
own filtration systems, using 
cyclones to concentrate the fines 
and belt or paper filters to 
continuously remove them from the 
oil stream. Control of oil flow in the 
fryer is a Heat and Control specialty 
ensuring all product is cooked 
consistently and handled precisely." 
Potato chips have their own 
challenges. While oil quality 
management is somewhat simplified 
due to the high oil pickup of the 
product, frying down to “crisp” requires 
extremely tight control of oil flow and 
product dwell (time) in the fryer. 
(Minimal) chip-to-chip moisture 
variation is the key characteristic that 
defines quality crisps, with the benefits 
of best taste, shelf life, energy usage 
and lowest defects. "Of course, success 
here starts up-stream of the fryer, with 
the control of product flow into the 
fryer setting up the conditions for the 
ideal outcome," says Walsh. 
Batch frying to produce hard-bite 
chips requires a focus on even 
heating through the pan, precise 
temperature control and correct 
agitation of the product to ensure 
even cooking and minimum 
clumping. Systems can be adjusted to 
provide a wide range of products 
from curled, artisan style to a flatter, 
modern style chip. Hardness and 
texture are driven by the temperature 
profile, which is fully adjustable. 
"On all frying systems, maintaining 
oil quality and a good working 
environment means managing the 
steam and frying vapors. All Heat 
and Control fryers have engineered 
hoods and extraction systems that 
open for easy cleaning and provide a 
safe and comfortable work 
environment," he adds. 
Rosenqvists's Wadsten agrees that one 
extremely critical component in any 
fryer is the oil flow, and also the oil 
level control. That is why the company 
spends enough time in the 
development stage, working with 
computer models to design and 
position oil inlets and test everything 
using real-world scenarios.  
"The difference and main challenge in 

“Control of oil flow in the fryer is a Heat 
and Control specialty ensuring all 
product is cooked consistently and 
handled precisely.”  
Mick Walsh, chief engineer, Heat and Control
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a batch fryer versus a continuous fryer 
is the total amount of frying oil in the 
complete frying system compared to 
capacity. Protecting the sensitive 
vegetable oil is more challenging in a 
batch fryer as the frying time normally 
is 5-7 minutes and the water inside the 
potato slices is evaporated during the 
first 2 minutes, the oil will not be 
covering by steam protection layer 
during the last part of the frying cycle," 
he explains. 
As the total amount of vegetable oil in 
the batch fryer system is critical, direct 
gas heated fryers are suitable for 
capacities up to 150 – 160 kg/h of 
finished potato chips however for 
higher capacities (250-300 kg/h) an 
alternative heating media is 
recommended to minimize the total 
oil volume and allowing for other 
technical solutions addressing the 
above-mentioned challenges, the 
specialist concludes. l

“Rosenqvists Food Technologies has 
developed a patented dual function fryer. 
A fryer for true batch fried chips and for 
normal potato chips. All in the same pan.” 
Göran Wadsten, senior advisor, 
Rosenqvists Food Technologies
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Oil content and 
usage was the 
main focus, at the 
start of the 

research process. Together 
with the highest flexibility 
possible. A fryer to fry any 
product, with the lowest oil 
content at any time. This 
lead to a reduction of up to 
30% of the oil content of 
the frying system (not only 
the fryer, the heat 
exchanger, the pumps, the 

plumbing, everything was 
closely investigated), 
without any concessions to 
quality or quantity of the 
output. French fries, coated 
fries, hash browns, 
specialties, the new CORDA 
Invicta Fryer does it all. With 
its unique top-down oil 
injection, it even offers a 
wide range of layer 
thickness, to make it the 
most all-round fryer in the 
marketplace.  

“The new fryer meets customer 
expectations, like Total Cost of 
Ownership, consistency of the 
end product and the highest 
safety standards.” 

Two years of investigation, research, testing 
and consulting of customers lead to a new, 
revolutionary design of the Kiremko CORDA 
Invicta Fryer. At the core of the potato 
processing line, this beating heart is in 
excellent shape. With up to 30% less oil 
content, 15% less factory footprint, hygienic 
design and low maintenance belt and pumps 
system, it is slim, strong, safe and sustainable. 
Trusted technology is redesigned, new 
technology incorporated. Ready for the future 
and leaps ahead. This summer Kiremko will 
present the CORDA Invicta to the first 
launching customers.  
 
By Kiremko

Leaps Ahead: 
Kiremko’s New 
CORDA Invicta Fryer
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“With its unique top-down oil injection, 
it even offers a wide range of layer 
thickness, to make it the most all-round 
fryer in the marketplace.”
STRONG ENGINEERING 
Fryers are meant to perform. Any 
improvement on lower 
maintenance is welcomed, as 
long as the fryer keeps running 
with a consistent output of 
quality of the end product. 
Customers depend on this, at a 
moment in processing where all 
inconsistencies are expensive. The 
potato is already peeled, cut, 
blanched and dried, you don’t 
want any waste or quality 
fluctuations when you’re frying. 
That is why the re-engineering of 
the flow, the injection, the oil 
circulation and a complete new 
belt design leads the way in this 
CORDA Invicta. Not a single part 
was untouched, not a single 
security was unquestioned. From 

rock bottom, the oil 
flow was renewed, 
which even lead to 
a successful patent 
application. The 
belt in the fryer has 
a closed chain, 
completely new, 
with low 
maintenance 
rolling instead of 
slurring. In every 
way, this new fryer 
has a solid base, all 
aspects of the 

frying process are built 
on expertise and 
experience. Over 50 
years of building fryers 

created a strong vision on 
strong solutions.  
 
SAFE OPERATION 
This is where heat and 

product meet. So safety is a 
very important part of the 
customer’s choice. With the 
CORDA Invicta, safety was a basic 
demand from day one. The 
Kiremko specialists went to an 
inspiring location near Montfoort, 

to start off with a clean sheet. And 
safety was one of the first words 
on the whiteboard. The results of 
that awareness can be found in an 
ingenious system of controls, 
connected to the dedicated 
control system in the fryer. Apart 
from that, the hood and bottom 
of the fryer can both be opened 
for cleaning purposes, but again, 
safety comes first. So controls 
only allow safe operation. The 
inspiring location near Montfoort 
offered a lot of hospitality as well. 
To the internal and external 
experts, but above all, to 
customers. Their input was vital to 
the new design of the fryer and 
safety turned out to be one of the 
main points of attention for them. 
In terms of food safety, the 
CORDA Invicta has a redesigned 
frame and all flat surfaces are 
eliminated from the setup.  
 
SUSTAINABLE SOLUTIONS 
Heat recovery is no new territory 
to Kiremko. They have built heat 
recovery systems – from fryer to 
dryer – for the last decade. 
Together with that added value, 
the insulation of the fryer and the 
compact oil circuits show high 
scores on sustainability. The 
highest level of automation 
technology makes sure that no 
energy is wasted and 
temperature and status of the 
fryer are close to the optimum at 
all times. The most effective 
turnover time, not only in quality 
of the end product, but also in 
efficiency of the process. 
Innovative solutions are built in, 
to avoid quality loss of the oil, 
during short intervals or product 
switches, when no product is in 
the fryer. All these smart 
sustainable improvements lead to 
a lower Total Cost of Ownership, 
for the customers profit and for 
our planet.  
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TRUSTED TECHNOLOGY 
Two years ago, Kiremko launched 
their Primary Oil Filter, on the 
Interpom trade show in Belgium. 
In this new fryer, the ‘POF’ is part 
of the trusted technology. But 
even at this point, the design 
team of the CORDA Invicta left no 
parts unattended. The position of 
the pump and filter, the low 
maintenance connection to the 
motor and the flow of the oil 
through the scrape filter were all 
adapted to the new fryer. So one 
improvement lead to the other. 
And although the Primary Oil 
Filter has already proven its 
added value in the marketplace, 
this new application even shows 
better results than the 
remarkable statistics it already 
had. So a lot of the fryer is new, 
but a lot is also based on 
improvement of trusted 
technologies that Kiremko 
developed in the past. 
 

OIL GUARD 
The quality of fried potato products 
highly depends on the quality of the 
oil that is used. The Kiremko Oil 
Guard measures total polar materials 
(TPM). The data collected allow 
constant monitoring of the oil 
quality. These inline measurements 
make sampling and lab testing 
redundant. This way the Oil Guard 

not only saves money in manpower, 
it also intensifies the sampling data. 
Depending on the process and the 
end product, the Oil Guard does 
three to six measurements per hour. 
In the testing phase we saw oil 
quality levels rise closer towards 
quality requirement levels, leaving 
the operators more than enough 
time to adjust, so no end product 
was lost. Again, a money saver. But 
the most important guarding 
functionality is the food safety. The 
Kiremko Oil Guard assures food 
safety specifications more than any 
other system in the world.  
What Customers May Expect 
Customers change, markets change, 
products change, consumers 
change. Change is a constant driver 
for innovation at Kiremko. No 
wonder that the customer had a 
leading role in the development and 
design of the CORDA Invicta. No 
wonder that even the smallest 
functionality was reconsidered, 
rebuilt, retested. All the knowledge 
and experience of Kiremko is now 
shared with the market, by 
launching the CORDA Invicta. The 
new fryer meets customer 
expectations, like Total Cost of 
Ownership, consistency of the end 
product and the highest safety 
standards. This is coupled with an 
embedded control system that uses 
the data out of the processing to 
improve the efficiency of the fryer. 
The steps taken resulted in leaps 
ahead. This fryer for the future is 
ready for launching to customers 
that are looking for state of the art 
frying technology that puts them 
ahead as well.  l

“A lot of the fryer 
is new, but a lot 
is also based on 
improvement 
of trusted 
technologies that 
Kiremko developed 
in the past.” 

Expert View 
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Accuracy of seasoning 
systems are essential to 
good product quality and 
flavor and today’s 

equipment manufacturers are keen to 
provide processors with advanced 
systems that can assist in this 
important process. Oftentimes, 
coatings (i.e., water, oil, slurry) require 
different handling and application 
methods, and equipment should be 
able to cover any of these scenarios. 
 
CUSTOMER DEMAND 
Heat & Control offers a variety of 
coating drum styles/designs, liquid 
applicator designs, and dry seasoning 
applicators designs to optimize the 
end-product and process for their 
customers. This also includes in-

kitchen and on-machine packaging 
methods in order to optimize their 
clients’ efficiency. 
"Based on the different base products 
and processes at hand, we carefully 
select the correct coating and 
seasoning equipment for the job. 
Depending on the rates and the base 
product/liquid/seasoning type, we 
sometimes work through our catalog 
of equipment offerings to ensure we 
choose the correct applicators for the 
process," says Blake Svejkovsky, 
general manager, Product Handling 
Systems, Heat & Control. 
The specialist explains that free 
flowing seasonings (e.g., salt, trickier 
seasonings containing non-free 
flowing ingredients) require different 
approaches to hopper agitation and 

distribution, and their equipment can 
cover a full range of dry applications. 
The requirements of every customer 
are different and so equipment 
manufacturers have to ensure they 
can offer a range of options and 
technology to satisfy the production 
needs of every processor.  
Trevor Howard, managing director, 
Fabcon Food Systems told us their 
range includes dry seasoning screw 
feeders which come in volumetric 
and gravimetric options, a 
technology that provides top 
accuracy when it comes to dry 
seasoning feed and compensates for 
variations in powder characteristics, 
including bulk density.  
Vibratory scarf edge feeders are also 
a key part of their portfolio. These 

“Compared with other systems, our rate of 
powder drop off is less than 5% whereas 
traditionally it will be an average of 45-
65%. Given the expense of flavorings and 
powders, that’s a lot of money saved.”  
Peter King, founder of Spice Application Systems

Coatings are used in the frying sector in order to improve crispiness and hold natural 
flavors, but also to add a different taste to chips or French fries. With a role of enriching 
the consumers’ experience, coatings can be applied in different stages of production. 
 
by Tudor Vintiloiu 

Electrostatic drum flavouring 
system with loss and weight infeed
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receive the seasoning from the screw feeders and feed 
an even curtain onto the product in the seasoning drum.  
"Alongside the scarf edge feeders are our vibratory drum 
feed conveyors which provide a regular flow of product to 
the seasoning drum and our innovative space-saving 
Vibraweigh technology which accurately weighs the 
product and proportions the amount of seasoning 
accordingly. We also offer a wide range of stainless steel 
seasoning drums in different sizes. These have adjustable 
rotation speeds and angles, as well as specially designed 
flights to ensure consistent product coverage and vitally, 
which keep breakage to a minimum, overcoming any 
quality control issues," Howard explained. 
Peter King, founder of Spice Application Systems says 
they predominantly – but not exclusively – use 
electrostatics to apply flavorings and seasonings because 
they believe it to be the most effective system for flavor 
application and quality. 
"The most important features of our seasoning machines 
are: firstly, the ability to save customers money by 
reducing powder wastage; and secondly, ensuring a 
much cleaner environment, because there is less dust in 
the air," the specialist revealed. "Accuracy is everything 
and our new Loss and Weight System, which fits onto 
production lines, automatically weighs every item before 
it reaches the flavoring drum. It means exactly the right 
amount of flavoring or seasoning is applied to each 
individual product for optimum taste and guaranteed 
minimum waste," he added. 
 
WASTE REDUCTION 
Seasoning is often the most expensive ingredient in the 
production of snack products so it is vital that seasoning 
waste is kept to a minimum.   
According to Howard, the design and performance of all 
Fabcon equipment ensures accurate and consistent 
coating, while avoiding overcoating or rejects due to poor 
quality seasoning. 
Heat and Control uses a combination of PLC control logic 
and a multitude of manual or automatic rate verification 
methods to ensure they are applying only the correct 
amount of seasoning/coating per the base product rate 
traveling through their systems. 
"For OMS systems, our patented totally automated 
seasoning control (leverages the accuracy of the FastBack 
Revolution seasoning system and Ishida weighers to 
automatically measure the seasoning, base product, and 
finished product as well as provide real-time automatic 
adjustments and QC charting," says Lucas Bell, Spray 
Dynamics Group general manager, Heat & Control. 
Spice Application Systems believes minimizing waste is 
one of the things their electrostatic systems excels at and 
they are able to deliver considerable savings for their 
customers by ensuring a more accurate application of 
powders. 
"Compared with other systems, our rate of powder drop 
off is less than 5% whereas traditionally it will be an 
average of 45-65%. Given the expense of flavorings and 
powders, that’s a lot of money saved. Less powder in the 
air also means a much cleaner working environment for 
employees, which is important," says King. "For example, 
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“Depending on the rates and the base 
product/liquid/seasoning type, we 

sometimes work through our 
catalog of equipment offerings 
to ensure we choose the correct 

applicators for the process.”  
Blake Svejkovsky, general manager, 

Product Handling Systems, Heat & Control

“Our Horizontal Motion (HM) feeders prove very popular 
for feeding multiple OMS systems or weighers. 

These can be up to 30 meters long 
with a single drive and supports 
at only every four meters which 

is another big plus for cleaning.”  
Trevor Howard, managing director, 

Fabcon Food Systems

Two stage coating system Hero

Fabcon On Machine Seasoning

our Wire Belt System uses a bespoke 
moving wire chain link belt to deliver 
products into an electrostatically-
charged chamber, where powders are 
sprayed up through the belt and then 
fall down on top of the product 
giving 98% coating top, bottom and 
sides. Excess powders are caught by 
the tray below the belt, greatly 
reducing wastage and giving a clean 
production area." 
 
HYGIENE AND MAINTENANCE 
For manufacturers, the ease and 
speed of cleaning are of paramount 
importance not only for basic 
hygiene but also for the 
increasingly important need to 
address allergen issues.   
Fabcon reveals they have taken those 
needs into account especially 
through their popular EM Vibratory 
Conveyor range, which uses a single 
pedestal support up to lengths in 
excess of four meters, allowing for 
easy sanitation.  
"Our screw feeders are also designed 
specifically so they can be easily and 
rapidly stripped down to be cleaned 

and sanitized and these along with 
the scarf feeders can be mounted on 
a common retractable support 
which allows them to be removed 
quickly from the drum," Trevor 
Howard explains. "Our Horizontal 
Motion (HM) feeders prove very 
popular for feeding multiple OMS 
systems or weighers. These can be 
up to 30 meters long with a single 
drive and supports at only every 
four meters which is another big 
plus for cleaning." 
Meanwhile, their seasoning drums are 
made of stainless steel which 
overcome the problems caused by 
plastic drums which can easily be 
damaged by abrasive snacks such as 
potato chips with bacteria or 
allergens easily trapped in the 
invisible scratches.  
Heat and Control's specialists point 
out they constantly listen to their 
customers’ feedback, leveraging their 
extensive industry knowledge and 
experience, and adjust their 
equipment solutions to offer the 
most hygienically designed and easy 
to clean machinery possible. "We 

work with our customers in 
partnership as well as research the 
outcomes of how we addressed these 
points in other factories. We are also 
conscious of wet wash down areas vs. 
dry wipe only areas and incorporate 
that factor into our solution for 
customers," the experts show. 
Peter King considers things to be 
closely connected, and reducing the 
amount of waste powder and dust in 
the air means there’s a cleaner 
working environment and in turn that 
reduces the amount of cleaning time 
required. Production lines can be 
changed more quickly, and it’s also 
more energy efficient.  
Manufacturers agree there has been a 
growing demand for increased 
capacity and more flexibility, which 
has evolved over time in the food, 
agricultural, pet, and other industries. 
As such, the design and the 
development of equipment systems 
have taken into account current 
trends, accommodating an extensive 
range of production rates while also 
remaining flexible to run multiple 
products in most applications. l
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Plant cells, e.g. potato cells, 
soften when subjected to 
the PEF treatment, as they 
lose their internal cell 

pressure (turgor). Due to controlled 
texture softening of tubers, cutting 
is improved, resulting in less starch 
loss, and therefore increasing 
product yield. Less feathering also 
decreases oil uptake during frying. 
Facilitated moisture release allows 
reduced frying time and 
temperature, which can lead to a 
production capacity increase and 
improved product appearance.  
 
PEF BENEFITS 
IN THE SNACK INDUSTRY 
Whilst the cell membrane´s 
function is to control mass 
transport into and out of the cell, 

an electroporated membrane 
allows mass transport. The most 
visible effect after PEF application 
is water leakage out of the cells, 
reducing the turgor pressure and 
resulting in an overall softer, and 
easier to cut raw material. This 
allows an easier processing of fresh 
from the field crop or hard raw 
material such as sweet potato and 
helps to equilibrate naturally 
occurring variability within the raw 
material. As vegetable tissues after 
PEF cut better and show less 
breakage or rupture, the reduced 
turgor pressure allows more 
complicated cuts, such as deep 
ridge, waffle or lattice. The 
treatment results in a smoother 
cutting surface and less wear of the 
cutting blades, reducing the knife 

service intervals. Furthermore, as 
fewer cells are mechanically 
damaged by cutting, the number of 
fines, debris and starch released 
into processing water is reduced 
during cutting. Less fines and 
broken particles translate into less 

Pulsed Electric Fields (PEF) 
Applications in the Snack Industry
PEF is finding more and more use in potato and vegetable snacks processing. Process 
benefits are based on an effect termed electroporation with the cell membrane as its 
target. All cells are surrounded by a membrane, separating the cell from its surrounding. 
Applying an external voltage results in a charge accumulation at the membrane and an 
increase in the potential is induced. This triggers an electrical compression of the cell 
membrane and results in a pore formation.  
 
by Robin Ostermeier, Stefan Töpfl, ELEA

PEF principle
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product waste and increased yield. 
The lower extent of free starch on 
product surface also reduces the 
number of chips sticking together 
during frying. In addition to that, 
improved cutting causes less cracks 
in the product surface. Those are 
the pathways for oil entering during 
subsequent frying. Notably oil 
entering those capillaries will also 
be difficult to remove even with 
defatting equipment. Reduced 
mechanical tissue damage after PEF 
will lead to a reduction of fat uptake 
of 10 % for typical product and 
frying conditions. Due to the PEF-
induced open cell structure water 
leaks out from the slices during 
processing. This increases the 
amount of free water on the chips 
surface and leads to the formation 
of a vapor layer on the surface of 
the chip during frying, reducing the 
amount of chips sticking together in 
the fryer. As a result, less rejects can 
be observed.  
After frying, an overall crunchier 
texture can be detected for PEF 
treated chips due to higher starch 
retention and as the open cell 
structure allows for a more uniform 
gelatinization of the starch kernels. 
Due to the facilitated water 
diffusion rate, an increase in batch 
size or capacity of the fryer is 
possible. Furthermore, it is easier to 
evaporate water from the chips 
during frying, allowing a reduction 
of the frying temperature, especially 
in the last zone of the frying 
process, improving the overall color 
of the finished product. 
In addition to the process and 
quality benefits sustainability 
advantages can be achieved when 
implementing PEF-technology into 
a chips processing line. The 
reduction in starch leakage 
together with the lower amount of 
optical sorting rejects due to less 
doubles and discolored chips when 
applying PEF contribute into yield 
increase. On a standard 1.3 t/h 
finished product line a total of 47 t 
solids can be saved per year.  
Furthermore, the yearly oil 
consumption is reduced by approx. 
174 t. This is on the one hand based 
on reduced oil uptake because of 
smoother surface. In addition, a 
lower amount of fines and particles 

in the frying oil reduce oil 
adulteration and allow extended oil 
turnover times. These oil savings 
are equivalent to save 178 football 
field sized rape seed fields for a 
standard sized line of 1.3 t/h 
finished product. The extra 
production capacity of 67 t per year 
is comparable to supply all football 
supporters in Camp Nou stadium 
(Barcelona) for 27 matches with 
25 g chips bags. 
At present approx. 150 PEF systems 
are in use in the potato sector 
worldwide. Naturally, the 
implementation of PEF is 
associated with additional 
investment. PEF systems are 
available with different production 
capacities; the resulting CAPEX will 
be dependent on throughput as 
well as operation hours per day and 
year. PEF use is based on electric 
energy use, with typical energy 
inputs in a range of 1 kWh/t of 
material processed. In most 
situations a return of investment in 
12 to 24 months is achieved on 
basis of processing, quality and 
sustainability benefits. Of course, 
the savings are also related to 
overall line setup performance and 
monitoring. In retrofit scenarios PEF 
often results in a substantial 
improvement of line capacity and 
or product quality. Turnkey projects 
and new installations often allow 
the optimization of overall line 
performance by optimization of 
process equipment and settings on 
all stages of the production line.  

Continuous as well as batch frying 
lines benefit from implementation 
of PEF systems, though the extent 
and importance of yield, energy 
and quality benefits will differ. Also 
for raw material different from 
potato the relevance of PEF 
induced benefits may shift. For 
some raw materials such as cassava 
or taro PEF use is triggered by 
making cutting possible, whereas 
for other raw materials, reducing 
frying time and temperature may 
be of greater importance. The low 
energy use of PEF in combination 
with yield increase and other 
benefits observed has made PEF a 
very viable pre-treatment for most 
fried snack products.  

CUSTOMER SERVICE 
AND REMOTE SUPPORT 
The recent pandemic has shown 
how important a good client 
support is, may it be in person or 
making use of remote support 
options. Considering current travel 
restrictions, smart and video 
support apps make it possible for 
customers to be present during live 
trials in the pilot plant, to 
experience the effect of PEF on the 
raw material virtually and to 
actively participate in the customer 
trials and R&D activities. 

Sustainability 
aspects

Potato Chips

-174
+67
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Customer service and support 
today even for line installations can 
be carried out remotely. Using a 
purpose-built video & chat app, the 
PEF service engineer can brief and 
provide instructions live and in real 
time to the local electrician and 
engineering team. Optionally the 
PEF-systems can also be connected 
for remote diagnosis and support 
by the Customer Service 
Department after installation.  
More than 20 successfully completed 
remote installations since the 
beginning of the Covid pandemic 
have demonstrated that remote 
installation is possible, allowing 
customers and chip manufacturers 
to continue achieving the benefits of 
PEF technology. In order to achieve a 
smooth implementation of the 
technology into the existing process 
with necessary optimization of all 
process parameters, process-
monitoring tools are required. Elea 
has developed a unique measuring 
device, Cut Control, to support 
process control and optimize PEF 
treatment parameters. Making use of 
it, the PEF settings can be adjusted 
to the local conditions and raw 
material in order to achieve the best 
process and highest product quality.  
 
LATEST MACHINE UPGRADES  
To meet the requirements of 
production lines in the potato 
processing industry, PEF systems 
are currently available with 
capacities of 1 - 70 t/h raw material. 
In general, PEF systems consist of 
two main components, an energy 
supply or pulse generator, and a 
treatment area, where the product 
is exposed to the treatment.   

In most situations the treatment is 
performed in a continuous mode 
and the product conveyed through 
the treatment area. For larger scale 
installations as often used in French 
fry industry, pulse generator and 
treatment unit often are separated. 
That has proven to be useful to 
ensure a small footprint within the 
actual processing line. The 
generator is located close to the 
treatment unit, either in the 
production environment or in a 
separate area with certain 
maximum cable length limits.  
Due to the strong growth and 
demand within the snack sector, 
Elea has designed a dedicated 
system for the market, the compact 
"all in one" Elea Advantage Belt One 
system in 2018. It features a small 
footprint and integrates generator 
and conveyor belt into one unit. 
This allows easy implementation 
into existing production lines. 
Typical line capacities of up to 9 t/h 
of raw material can process with 
that design. For smaller lines, such 

as batch lines, also a 3 t/h design is 
available. It is important to mention 
that each system can be operated 
within the full capacity range, e.g. 
at off-peak times or if product or 
raw material with a lower 
throughput demand is to be 
processed. In practice, this means 
that even one potato can be treated 
just as efficiently as tons per hour at 
the same time. Potato size or the 
presence of peel also do not impact 
on the process, which is why natural 
raw material fluctuations or line 
capacity fluctuations (e.g. prior 
batch peeling process) are 
compensated for. This once again 
demonstrates the advantage of PEF 
technology as a volumetric 
treatment in combination with the 
usage of belt systems.  
 
WHAT´S NEXT? 
Our team of experts currently 
works on making use of PEF 
enhanced product development 
opportunities such as new product 
shape and raw material. Improved 
cutting but also the option to 
extract and infuse allows making 
use of so far underused crops. A 
pre-treatment e.g. allows washing 
out undesired or antinutritive 
substances from tubers or 
vegetables. On the other hand, 
PEF enhanced uptake of color, 
flavors or minerals is gaining 
importance and can be used to 
impact on product taste, texture 
and appearance. Last but not least, 
combinations of PEF and upcoming 
vacuum frying or drying techniques 
allow creating novel, tasty and 
crunchy product textures. l

Elea Cut Control, allows for precision process 
control and optimized treatment conditions

 Elea Advantage Belt 
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The frozen potato industry 
mostly grew after the 
development of scientific 
methods for blanching and 

processing in the 1940s. Only after 
the achievement of success in 
stopping enzymatic degradation, did 
frozen vegetables gain a strong retail 
and institutional appeal. 
 
FEATURES AND TECHNOLOGY 
For potato products, GEA is one 
equipment producer that offers IQF 
tunnel freezer solutions since 
decades and providing the major 
potato processors with some of the 
largest freezing production 
capacities reaching up to 
30,000kg/hour combined with 21 
days continuous operation.   
"High hygienic design, high product 
quality and yield, minimum energy 

consumption and effective frost 
management for long operating time 
have always been and remain key 
drivers at GEA for freezer 
development," says Mathieu 
Nouhin, head of Product 
Management, Food & Healthcare 
Technologies, Frozen Food, GEA. 
"Fully welded stainless-steel 
structure, floor and enclosure, open 
profiles, external motors, and ease of 
access to all areas for cleaning are 
proven features in GEA freezers. 
Recirculating cleaning systems are 
available for large tunnel capacities 
for effective and automated cleaning 
with strongly reduced water and 
detergent consumption," he adds. 
FPS is another renowned producer 
that offers extremely hygienic spiral 
and tunnel IQF freezers for formed 
and cut potato products as well as 

special designs for most other 
frozen food products. All freezers 
feature purpose built stainless steel 
and polyurethane enclosure walls 
and integrated sloped bathtub 
floors incorporating flexible TIG 
welded joints.  
"Our proprietary door design offers a 
bonded solid one-piece door gasket, 
integral wall heating and no 
penetration to potentially expose 
foam to water. Hygiene and durability 
are improved with externally 
mounted drives and fan motors. 
Internally, we incorporate polished 
non-hollow welded support frames, 
with minimal surface area, elevated 
from the floor welded to integral floor 
studs," explains Greg Sheridan, Sales 
Manager, FPS Food Process Solutions. 
"Our welding of most assemblies 
reduces lap and bolted joints, 

Competing with new technologies of minimal processing of foods, industrial freezing is 
still considered the most satisfactory method for preserving quality during long storage 
periods. When compared in terms of energy use, cost, and product quality, freezing 
always comes out on top. 
 
by Tudor Vintiloiu 

Overcoming 
Challenges in Modern 

Freezing Equipment 
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eliminating harborage risks. See-
through coils are specifically designed 
for each application and our baffle-
less SynchroSD defrost system allows 
multi-week production runs without 
the use of dirty and complicated coil 
baffles. Our recirculating Clean-In-
Place (CIP) system operates like a 
dishwasher, automatically cleaning 
the entire freezer. The CIP system 
saves water, chemical use and energy. 
In addition, it offers the ability to run a 
high temperature kill step, which 
insures no bacteria survival in the 
freezer," Sheridan points out. 
 
CUSTOMIZATION OPTIONS 
GEA's IQF tunnel freezers cover a 
capacity range up to 30,000kg/h 
with 3ft to 10ft belt width. They are 
built in modular sections pre-
assembled in the factory and welded 
together on site. French fries freezing 
tunnels are designed with multiple 
temperature zones including pre-
cool, refrigerated, freezing and 
stabilization. The number of sections 
for each zone and design conditions 
for evaporators and air temperature 
are optimized according to customer 
process and product requirements, 
according to Nouhin. 
Available options are: 
• External fan motors for ease of 

maintenance and cleaning; 
• Sequential defrost on evaporators 

for long operating time; 
• Cleaning systems with 

recirculating mode; 
• Intelligent valve system (IVS) for air 

temperature and evaporator 
feeding control for optimum 
freezing performance in all 
running conditions; 

• CALLIFREEZE® system measuring 
product level of frozenness at freezer 
exit and automatically controlling 
the freezer parameters for product 
frozen quality according to targets. 

FPS's Sheridan says each of their 
freezers is built specifically to meet 
customer requirements, including 
product specifications, operational 
and size allowances. "We work 
closely with our customer to 
determine the most efficient design 
for their particular circumstance and 
discuss the various options 
available to enable them to make an 
informed decision. There are 
numerous options available 

including orientation of belts, belt 
material and design, enclosure 
dimensions and door locations. 
Floor slopes and drain locations can 
also be changed to meet plant 
requirements. We try to say yes 
instead of saying no," he explains. 
 
SPECIFIC CHALLENGES 
FPS's specialist reveals there is greater 
demand from French-fry and hash 
brown processors to have higher 
throughputs from both tunnel and 
spiral freezers. "This has pushed us to 
find new techniques and 
technologies to meet the challenge. 
We recently introduced the first 72-
inch Intralox DDS spiral freezer to 
match a 6-foot hash brown line. Our 
tunnel freezers are designed for over 
30,000kg/h while our external motor 
design and open frame concept 
keeps energy use to a very efficient 
level. At this capacity even a few 
percentages in excess consumption 
will be very substantial over a year. 
Our freezers will run for several weeks 
without stopping, which is very 
valuable to production efficiency, yet 
our CIP system is able to effectively 
clean the freezers of built up oil and 
debris with minimal labor and 
repeatable results when production is 
finished," Sheridan says. 

In regards to operational challenges, 
GEA's Nouhin says they have 
identified three problematic areas: 
1. Maintaining constant air 

temperature in the successive 
temperature zones particularly 
in part load conditions or 
during transition between two 
product batches. 

During these transitions, the 
refrigeration duty required in the 
tunnel freezer is varying and the 
evaporators can quickly be overfilled 
with refrigerant. It generates large 
movement of refrigerant volumes 
between the evaporator and 
refrigeration system and 
consequently causes high air 
temperature variations in the freezer. 
The freezer performance is 
decreasing during periods, which can 
vary from a few minutes up to several 
hours. To avoid such degraded 
modes, GEA is offering the unique IVS 
valve station, adjusting automatically 
the exact feeding of each evaporator 
with refrigerant for freezer air 
temperature control. 
2. Frost management for long 

operating time. 
After four to six days of operation 
with a French fry tunnel, the 
processed product will not be frozen 
anymore if accumulated frost is not 

“Each °C decrease of the evaporating 
temperature setting for the evaporator 
design corresponds to a 3% additional 
energy consumption for the freezer and 
refrigeration system.”  
Mathieu Nouhin, head of Product Management, 
Food & Healthcare Technologies, Frozen Food, GEA

GEA AD-series IQF tunnel freezer with external fan motors
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eliminated. The solution to resolve 
this issue is a sequential defrost 
system allowing the defrosting of 
one evaporator while the other 
evaporators remain in operation, 
providing the required duty. During 
defrosting of the evaporator, the 
elevation of temperature in the 
evaporator must not affect the other 
sections and melt frost must be 
drained efficiently outside the 

freezer to prevent any water being 
trapped again in other sections.  

3. Continuous control of 
product frozen condition 
at freezer exit. 
It’s notoriously difficult to 
maintain the desired product 
temperature at the freezer 
exit if there is no way to 

measure continuously the 
product level of 
frozenness. GEA 
developed a solution to 
answer to this challenge 
with CALLIFREEZE®, a 
unique sensor and 
control system able to 
monitor continuously 
the condition of the 
frozen product at 
freezer exit and adjust 
the freezer parameters 

to match 
temperature 

target setting 
and this with 

minimum of 
energy consumption. 

 
ENERGY EFFICIENCY 
& MAINTENANCE 

Generally there are systems 
designed for each type of 

product, so rarely, 
especially in the potato 

industry, is there a 
choice to make 

between types of 
freezers. That said, 
the cost of 
refrigeration is the 
largest factor to 
consider in 
operational costs.  
Reducing 
baseloads that

 

create heat such as fans, motors and 
infiltration of warm air will go a long 
way to improving operational 
efficiency and reducing maintenance.  
With a larger freezer, there is economy 
of scale over a small freezer and 
running longer between stoppings 
will improve this productivity. Less 
stopping, within reason, generally 
means less cleaning costs, less wear 
and tear from heating and cooling, 
less maintenance and less energy and 
water. "Most of our customers are 
running larger freezers with long 
runtimes and our overall design 
concept enhances the ability to do 
this with the lowest total cost of 
ownership," says Sheridan. 
Each °C decrease of the evaporating 
temperature setting for the 
evaporator design corresponds to 3% 
additional energy consumption for 
the freezer and refrigeration system, 
according to GEA's expert. With 
2MWh/h electrical power 
requirement for large French fries 
tunnel freezers, a less efficient 
evaporator design can generate 
several thousands of euros of 
additional yearly electricity cost. GEA 
IQF tunnels are designed with the 
optimum evaporating temperature 
and energy recovery solutions such as 
heat exchanger sections used to pre-
heat plant water for cleaning 
purposes, for example. 
Another element impacting the 

total cost of ownership is 
maintenance cost. With fan motors 
inside the tunnel enclosure, any 
motor failure would require a stop in 
production for motor replacement. 
Several hours downtime on a 
30,000kg per hour tunnel freezer are 
leading to a significant loss in 
output. "With the external fan motor 
option proposed on GEA tunnel 
freezers, motor replacement can be 
done during production without 
affecting production uptime," 
Nouhin points out. 
 
LOOKING AHEAD 
According to the specialists, one  
of the biggest shifts in the market 
demand in recent times has been 
for improved hygiene and 
lower maintenance.  
Large French fry production sites are 
continuously increasing their 
production capacity with lines sized 
now for over 30,000 kg/h while 
average capacity was only 15,000 
kg/h 15 years ago. At the same time, 
all industrial sectors have a 
responsibility to meet sustainability 
targets, reduce water and energy 
usage, and minimize waste and 
emissions. French fry processors are 
driving developments of new design 
features and new technologies for 
larger capacity, longer operating 
times and minimum energy 
consumption for freezing solutions. l

“There are numerous options available 
including orientation of belts, belt 
material and design, enclosure 
dimensions and door locations. Floor 
slopes and drain locations can also be 
changed to meet plant requirements. We 
try to say yes instead of saying no.” 
Greg Sheridan, Sales Manager, FPS Food Process Solutions

FPS DDS Spiral 
double drum 

external
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B & C, the Libyan Food Company, a leading supplier of food made from wheat, corn, 
potatoes, milk and even chocolate, has its headquarters in Tripoli and serves North 

Africa and also parts of Europe with its products. 
 

by Sascha Budweg, Senior Consultant at EIMA Engineering
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Mr. Awiti, the CEO of the 
B&C Food company, 
visited the Fruit 
Logistica in Berlin to 

find out about the latest steam 
peelers and innovations. Because 
in the potato processing division, 
the existing peeler was about 
to be replaced. 

„I was very impressed of the first 
conversation with the CEO Kai 
Brandt, that we had at the fair 
booth. At first it was an exchange of 
information, also about our 
cramped spatial situation. This was 
followed by the first consultation. 
Mr. Brandt primarily didn´t want to 
offer me a machine at all, he was 
much more interested in 
optimization. The optimization 
process should not only make 
investments more worthwhile but 
also always achieve optimum 
peeling results, especially with the 
most varied of potato qualities,“ 
said Awiti about the first contact 
with EIMA. 
Steam Peeling with a System  
The offer from EIMA was in itself 
logical and the systems are already 
working very successfully. B&C 
Foods in Tripoli had the German 
market leader, the Steam peeler 
MONSUN 2.0, in view from the very 
beginning. Some advantages were 
already known, because of the 
Internet fame the equipment had 
received. Others, especially the 
gentle supplying and discharge of 
the product, the fact that the 

system is entirely „Made in 
Germany“, the innovation of heat 
recovery and the improved 
balanced relationship between 
steam and product for an optimal 
peeling result, were all new to 
Awiti. Another little known fact was 
the ideal relaxation and evacuation 
of the steam, which reduces the 
peeling loss by 3% below the 
values of comparable systems. The 
steam peeling line was completed 
with a subsequent brush peel 
remover and excellent optical 
recognition of the peeling quality. 
This recognition intervenes directly 
in the control system in order to 
optimize the peeling result. A 
hydraulic cutting system with 
starch separation is integrated 
behind the inspection unit. Like the 
entire system, the cyclone starch 
separation and attached sorting 
work very economically thanks to 
the coordinated control of the 
individual systems.  
 
PROCESS RELIABILITY MADE 
BY EIMA ENGINEERING 
Like all EIMA Engineering systems, 
this line is also very low-
maintenance, currently running at 8 
t/h in a 365-day 24/7 cycle, with a 
process reliability of 98%. The line in 
Tripoli can also be successfully used 
at 10 t/h without any loss of quality.  
The system was delivered turnkey. 
At EIMA Engineering, the engineers 
construct complete systems or 

individual machines, which are 
then manufactured and 
programmed in their own 
production hall. 
 
ALWAYS WITH YOU ONLINE 
Delivered turnkey also means that 
the contacts in Tripoli are trained 
online and digitally in the EIMA 
training center in both theory and 
practice during the development 
phase and before delivery of the 
system. If something should 
happen during operation, access 
to the electronics is possible. 
Remote maintenance always 
takes place after approval from the 
main EIMA Engineering plant in 
Bad Zwischenahn. 
A 24-hour service is also possible as 
an option, but in the past decade 
no customer has considered this to 
be necessary due to the high 
process reliability of the systems. l

“The system was delivered turnkey. At 
EIMA Engineering, the engineers 
construct complete systems or individual 
machines, which are then manufactured 
and programmed in their own 
production hall.”

“Another little known fact was the ideal 
relaxation and evacuation of the steam, 
which reduces the peeling loss by 3% 
below the values of comparable systems.” 
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Oil also plays a great role in 
determining the storage 
stability quality of the 
fried product. Most of the 

time, the main reason a specific oil 
is selected for frying is because it's 
locally available. Over the last 
decades, the world oilseed 
companies and the palm plant 
growers have developed more 
stable oils, both through 
conventional breeding process as 
well as through mutagenic and 
transgenic methods. This 
development, along with the 
technical advancement in the 
frying industry, has allowed the 
fried food processors to make and 
deliver shelf‐stable fried products 

to the consumers. 
The initial quality of 

oil as well as its 
durability 

during 
frying 

is influenced by all the steps 
involved in processing the oil. The 
common steps of oil processing 
include filtration and degumming, 
alkaline or physical refining, 
bleaching, hydrogenation, 
winterization or fractionation, 
deodorization, and packaging. 
There are three important factors in 
oil alteration during frying: the 
exposure to water (from potatoes), 
to high temperatures, and to 
oxygen. During repeated heating of 
oil at temperatures between 160 
and 1800C there are various 
oxidative, polymerization and 
thermal degradation reactions that 
change the quality of the oil 
leading to the production of free 
fatty acids and other degradation 
products that may be harmful to 
human health. Many countries have 
created regulations and 
recommendations to control the 
reuse of frying oils such as the use 
sunflower or rapeseed oil at an 
optimum temperature of 1750C, 

filtration of the oil once a day and 
replacement of the oil after 20 
frying hours. 
High-oleic oils are more stable than 
low-linolenic oils. High-oleic 
sunflower, safflower or peanut oils 
have the best prospects for large-
scale applications. The stability can 
be improved by the addition of 
antioxidants such as tocopherols. 
 
DIFFERENT SOLUTIONS 
FOR DIFFERENT PRODUCTS 
Nicolette Drieduite, Technical 
Business Development Manager 
Foodservice, Cargill reveals that in 
the potato par-frying industry, they 
primarily provide customers with 
sunflower-based soft seed oil 
blends. Soft seed oils have a 
relatively low content of saturated 
fat (SFA) and because of that have a 
healthy image. Thanks to the 
inclusion of high oleic oils in soft 
seed oil blends, the stability of the 
oil is ensured. Palm oil is a cost 
effective alternative but has a higher 
content of saturated fat (SFA).  

Oil’s Impact on 
the Frying Process
Oil varies widely in eating quality, functionality, and rate of deterioration depending on 
source, processing, or formulation. The initial quality of frying oil may have a significant 
impact on the quality of fried food prepared with it.  
 
by Tudor Vintiloiu
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"Our customers in the potato snack 
industry also have a choice 
between tailor-made sunflower-
based soft seed oil blends and palm 
oil. In this application, the choice of 
oil will depend on company policy, 
consumer trends and/or retail 
requirements," Drieduite explains. 
According to experts from Bunge 
Loders Croklaan, the key function 
of frying oil is to make a tasty, crisp 
product and to create a great 
mouthfeel and eating experience.  
"When it comes to the provenance 
of potato frying oils, we see a great 
interest in organic and more stable 
oils like high oleic. The mitigation of 
contaminants, like glycidyl and 
MCPDe in frying oils and the 
avoidance of frying by-products are 
key topics. Sustainability and 
traceability remain important as 
well," the company experts say. 
 
OIL LONGEVITY 
In par-frying, the oil itself is just one 
of many factors that determines oil 
longevity: the quality of the fried 
product, the equipment and the 
process also impact how long oil 
can be used. To achieve the best 
results, Cargill's Drieduite says it is 
important to minimize the ‘oil 
enemies’ like carbon (food particles) 
and air through oil filtration and 
steam blanketing.  
"The design of the fryer also plays 
an important role. It should be easy 
to remove crumbs and to clean. 
Also, the temperature of the oil 
heating system should be as low as 
possible, minimizing oil exposure to 
excessive heat," she explains. 
In continuous frying, oil 
performance is determined by 
turnover. The higher the turnover, 

the more the fresh oil is topped and 
the longer the oil’s longevity will be. 
Oil turnover is determined by the oil 
volume in the fryer and the amount 
of oil absorbed by the fried food.  
According to the specialist, oil 
degradation in a fryer is a very 
complex process. During the frying 
process, the oil breaks down due to 
three different reactions: oxidation, 
polymerization and hydrolysis. 
"The dominant reaction is oxidation. 
The typical oil flavors (positive and 
negative) are produced by oxidation. 
Unsaturated fats react with oxygen, 
resulting in peroxides, which react 
further into aldehydes, alcohols, 
ketones and acids. Presence of water 
facilitates hydrolyzation, producing 
free fatty acids. Polymerization 

results in the formation of oil gums," 
Drieduite added. 
Bunge Loders Croklaan's experts 
reveal that oxidation happens at 
the double bonds in the fatty acids 
in the oil, creating aldehydes, 
ketones and peroxides, which can 
affect the organoleptic properties 
of the oil. "Prevention lies in the use 
of saturated oils, as well as the 
proper way of processing: 
continuous frying with constant 
frying temperature and avoiding 
cold zones." 
 
FILTRATION 
Food particles should be filtered 
out from the oil. If not, they will 
burn and carbonize, increasing oil 
breakdown and negatively 
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impacting color, flavor and smell of 
the oil and the end food product. 
Crumbs should not get in contact 
with the oil heating system. Particles 
that stick to the heating elements 
will burn and carbonize, leading to 
heat transfer inefficiencies, bitter 
flavor notes and eventually to 
unexpected shutdowns. 
"The size of the fryer filter should 
be aligned with the size of the 
particles that need to be removed, 
as well as with the oil volume. In 
addition to filtration, 
replenishment of oil is required to 
keep a proper oil level and will 
rejuvenate the oil. With continuous 
frying, oil replacement will mostly 
be applicable when switching to 
another oil. Oil discard is only 
rarely needed and only if for some 
reason the oil quality is below 
standard. In kettle frying (batch 
process for snack products), oils 
will need to be changed when 
predefined discard levels are 
reached," Drieduite points out. 
Bunge's experts advise processors 

that within the frying operation, 
regeneration is best done by 
continuous filtration, and timely 
replacement of the oil, instead of 
replenishing, as oxidation is a 
progressive process. 
 
MARKET OUTLOOK 
The oil specialists told us they 
expect to see a continued move 
from palm oil to soft seeds oils. This 
continued change is determined by 
the need to choose healthier 

alternatives, lower SFA oils (soft 
seed oils) or a more price-
competitive solution (palm oil). 
"Other changes we expect to see on 
the horizon include the global 
phase out of partially hydrogenated 
oils by 2023 and the development 
of alternative frying methods like air 
or turbo frying, which will drive 
fried product innovation. These 
developments may lead to 
increased use of more stable oils, 
such as high oleic sunflower oil," 
said Drieduite. "With our experience 
and expertise in frying oils, we are 
well positioned to provide full 
support and solutions to evolving 
market needs - today and 
tomorrow. We take the 
requirements of the full supply 
chain into account, from deliveries 
of bulk oil to our customers’ 
industrial fryers, to the finished fried 
products of our foodservice and 
QSR customers," she concluded. l

“Prevention lies in the use of saturated 
oils, as well as the proper way of 
processing: continuous frying with 
constant frying temperature and 
avoiding cold zones.”  
Bunge Loders Croklaan's experts

“The design of the fryer also plays an 
important role. It should be easy to 
remove crumbs and to clean. Also, the 
temperature of the oil heating system 
should be as low as possible, minimizing 
oil exposure to excessive heat.” 
Nicolette Drieduite, Technical Business Development 
Manager Foodservice, Cargill
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Potato chips (or crisps, as they are more 
frequently called in markets such as the UK) 

remain one of the most popular forms of 
snack food throughout the world. They 

have continued to retain their popularity 
despite increased competition from various 

other types of snack foods – examples 
include nuts, popcorn, confectionery, fruit, 
biscuits, dairy products (e.g. yoghurts and 

cheese) and hot-eating snacks (such as 
microwaveable sandwiches). 

 
by Jonathan Thomas 

Jonathan 
Thomas

T he global market for potato 
chips and crisps is currently 
worth around $30bn, with 
sales highest in western 

markets such as the US and larger 
Western European countries, as well 
as in various emerging economies 
(e.g. China). Within the last few years, 
annual growth rates have been 
rather limited in mature markets 
such as the US, with consumption 
rising at a faster pace in countries 
such as China, India and other parts 
of Asia and Latin America. Whether 
this continues in the foreseeable 
future depends upon how well these 
parts of the world recover from the 
economic damage caused by Covid-
19, since any protracted downturn in 
spending could adversely affect sales 
of snack foods.  
Notable product trends in the 
market at present include efforts to 
cater towards greater health 
requirements from consumers and 
the authorities, as well as 
developing more novel flavor 
varieties to cater towards more 

sophisticated consumer tastes. 
Both these trends will be discussed 
in more detail shortly.  
Manufacturers have also sought to 
develop more novel textures for their 
products. Recent activity indicates 
that thicker, ridge-cut varieties 
command a sizeable following in 
markets such as the UK, as can be 
illustrated by the success of brands 
like McCoys from KP Snacks. The 
desire for different textures has also 
contributed to the growth of the 
market for batch-fried products, or 
kettle crisps/chips as they are often 
called. These are prepared using a 
process known as batch cooking, 
which results in harder and crunchier 
products, as well as caramelizing the 
chips to a deeper and more 
distinctive color. However, 
fluctuations in temperature during 
the batch-frying process risk creating 
heat damage to the oil, while kettle-
style products tend to absorb up to 
35% of the frying oil (which is slightly 
lower than regular varieties 
produced via a continuous system).  
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INFLUENCE OF COVID-19 
The snack foods market is regarded to 
have been one of the main 
beneficiaries from Covid-19’s impact 
upon the world in 2020. Although 
lockdown measures severely 
curtailed the amount of on-the-go 
(OTG) snacking occasions as 
consumers were forced to stay 
indoors, the frequency of in-home 
snacking increased. Some of reasons 
for the popularity of snacks included 
heightened stress, relieving boredom, 
improving moods via escapism and 
actively seeking out comfort foods 
during uncertain times. 
A survey of 2,000 adults carried out 
in 2020 by Olam Cocoa found that 
over half (55%) regularly opted for an 
indulgent treat during periods of 
lockdown to improve their state of 
mind. Furthermore, 39% of 
respondents claimed to be snacking 
more frequently since the arrival of 
Covid-19. Other studies have 
pointed to greater demand for snack 
foods packaged in larger formats 
such as sharing bags – part of this 
was undoubtedly due to their 
suitability as an accompaniment for 
in-home entertainment occasions 
when they could be shared with 
family members or friends. The 
ongoing rise in popularity of in-
home entertainment options such as 
streaming services (e.g. Netflix) could 
benefit sales of larger bagged potato 
chips for some time to come if 
consumers display a reluctance to 
return to out-of-home socializing 
over the foreseeable future.  
Similar sentiments were expressed in 
the latest edition of the State of 
Snacking study published by 
Mondelez International in 2020. This 
survey (which canvassed the 
opinions of almost 6,300 people) 
found that over half (52%) 
considered snack foods to be 
something of a lifeline during the 
pandemic and the lockdown 
measures introduced to curb its 
spread. In addition, a sizeable 88% of 
respondents felt that they were 
snacking either more frequently or 
around the same compared with the 
pre-Covid state of affairs. 
Future demand for snack foods such 
as potato chips is expected to remain 
high as the world emerges from the 
pandemic. With more people 

working from home, consumers 
have become increasingly inclined to 
eat smaller meals on a more frequent 
basis throughout the day, a trend 
most evident amongst the younger 
age groups. According to the 
Mondelez study, 70% of millennials 
claimed to prefer snacks over formal 
meals, a figure that at 67% was 
slightly lower for those working from 
home regularly. Almost two-thirds 
(64%) of respondents plan to 
continue to eat several smaller meals 
over the course of a typical day 
(rather than three main meals) in the 
post-pandemic world. The study also 
revealed that more people are 
turning to snack foods to ‘get 
through the day’ and to help 
confront difficult everyday situations.  
Another trend related to Covid-19 
identified by the Mondelez report 
was the fact that consumers in less 
developed countries were taking 
more time to enjoy snacking 
occasions, which suggests that snack 
foods are increasingly being viewed 
as a source of comfort in difficult 
times across much of the world. As 
can be seen from the Table below, 
the average time taken for snacking 
occasions in developing countries 
rose from 17.8 minutes to 19 
minutes in 2020. The global average 
at present is 15.5 minutes.  
The greater popularity of snack foods 
such as potato chips during 
lockdown periods was reflected in 
increased sales of packaged food 
brands owned by multinationals 
such as PepsiCo, Kraft Heinz, Kellogg, 
General Mills and Conagra. PepsiCo, 
for example, reported heightened 
demand for brands such as Doritos 

and Cheetos, while strong growth in 
sales for Kellogg’s Pringles and 
Cheez-It brands were experienced. 
Frito-Lay’s Snack Index (which 
measures activity and attitudes 
amongst US consumers) indicated 
that 66% of the population plans to 
keep more snacks in their home in 
the post-pandemic world, due to the 
desire to go out shopping on a less 
frequent basis.  
 
HEALTH-RELATED NPD 
Although Covid-19 caused many 
consumers across the world to seek 
out foods offering comfort and/or 
indulgence, health considerations 
remain a significant market driver. 
According to the Olam Cocoa study 
mentioned previously, more than 1 
in 5 consumers claimed to have 
made a serious effort to eat more 
healthily during the pandemic – as 
far as snack foods are concerned, this 
has manifested itself in seeking out 
products offering lower sugar, salt 
and saturated fat levels. This trend 
has been most evident amongst 
younger consumers, i.e. those aged 
18-34. With potato-based products 
coming under increased pressure 
from snack foods made from lentils, 
vegetables, etc., innovation focusing 
upon improved health and nutrition 
is likely to remain at the forefront of 
NPD activity.  
With pressure from the health lobby 
as strong as ever, manufacturers of 
potato crisps and chips continue to 
develop products with improved 
nutritional profiles. Typically, this 
equates to products offering a 
myriad of health claims and benefits 
– examples include low or reduced 
sodium, saturated fats and/or 
calories, as well as crisps and chips 
free from artificial additives and 
ingredients and products 
manufactured using a baking (rather 
than frying) process. Another trend 
has been the adoption of different 
oils in the manufacturing process, 
some of which have recognized 

Average time taken for 
snacking occasions 

(minutes), 2020
                                                2019 2020 
Developing countries      17.8 19.0 
Developed countries        12.4 12.0 

Source: Mondelez International
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health benefits. Examples include 
sunflower, safflower, avocado, olive 
and coconut.  
Manufacturers of potato chips and 
crisps have also been experimenting 
with production methods to improve 
the nutritional profile of their 
products. One such example has 
been the use of pulsed electric field 
(PEF) technology, which uses 
electrical impulses to puncture cell 
membranes and prevent excessive oil 
uptake, while at the same time 
retaining a crisp texture. 
Manufacturers have also expressed 
greater interest in multi-stage frying 
as an alternative to the standard 
atmospheric frying process, since this 
can reduce the need for additives. 
Elsewhere, vacuum frying has been 
more apparent, since this can help to 
reduce the formation of acrylamide 
(which is potentially carcinogenic).  
As this trend has accelerated, 
healthier varieties of potato chips 
and crisps have come to represent a 
mainstay within the ranges of many 
leading manufacturers. One example 
from the UK is Walkers Oven Baked, 
whose crisps typically contain up to 
50% less fat than their standard 
counterparts. Moving to the US 
market, PepsiCo’s Lay’s range 
includes baked crisps that offer 65% 
less fat than regular potato chips. 
This rises to 70% less fat for the same 
company’s Ruffles Baked range. 
Other examples include the Cape 
Cod range owned by Campbell Soup 
Company (which includes potato 
chips with 40% less fat) and Golden 
Lights, part of the Golden Wonder 
range owned by Tayto Group. 
Available in three flavors, Golden 
Lights crisps contain less than 100 
calories per pack.  
 
FLAVOR TRENDS 
Flavor remains an important selling 
point for potato chips and crisps 
throughout the world. In many 
western markets – such as Western 
Europe and North America – the 
market is experiencing greater 
innovation and experimentation 
with hotter, bolder flavors which 
provide more novel and interesting 
taste sensations. Much of this is 
being driven by the younger age 
groups, such as millennials and 
Generation Z consumers.  

In the UK market, for example, sales 
of potato crisps marketed as having 
‘hot’ flavors are currently growing by 
around 29% per annum. The McCoys 
range has recently been extended 
with new Fire Pit flavors, which are 
described as having been inspired by 
the rustic flavors obtained from 
cooking meat over an open fire. 
Varieties in the range included Flame 
Roasted Peri Peri, Flame Scorched 
BBQ and Flame Smoked Chorizo. 
Elsewhere, the Max Strong range 
owned by PepsiCo’s Walkers has 
recently been extended with a new 
Fiery Peri Peri flavor, while 
Steakhouse Barbecue joined the 
Kettle range in the UK market during 
the early months of 2021.  
In a similar vein, the Texan-based 
company Amplify Snack Brands 
launched Spicy Krakatoa Hot Chips, 
kettle-style chips with intense 
flavors, during May 2020. These 
flavors were ranked in terms of 
intensity, using Scoville Heat Units 
(SHUs) – for example, a Jalapeno 
pepper ranks as 5,000 on the SHU 
scale. Varieties in the range included 
Kung Pow (Thai chili and Szechuan 
pepper), Mustard’s Revenge 
(cayenne pepper and hot Dijon 
mustard), Hot Hot Honey Pot (spicy 
honey and chili), Sour King (lime with 
Serrano pepper) and Black Magic, 
which included a blend of habanero 
and cayenne peppers, as well as 
other chili spices.  
Elsewhere in the US market, Herr’s 
Foods launched new spicy snacks at 
the start of 2021. These included 
Herr’s Fire Ridged Potato Chips, 
which were described as containing 
both sweet and savory notes to 
create a unique flavor profile. In the 
future, the company intends to start 
rolling out a unified ‘heat meter’ on 
its packaging to provide an 
indication to consumers of how 
spicy its snack foods are.  
The effects of Covid-19 have been 
reflected in the emergence of snack 
flavors playing with ideas of 
nostalgia, reflecting the uncertain 
times at present. In Japan, the 
Pringles range has recently been 
extended with new ‘Passport Flavors’, 
which are inspired by global cuisine 
and are intended to help consumers 
overcome any feelings of 
melancholy caused by the 

shutdown of international travel. 
Thus far, new flavors have included 
Sichuan Stir-Fried Chicken, New 
York Cheeseburger, London Fish & 
Chips and Napoli Cheese. In the US 
market, owner Kellogg has teamed 
up with the fast food operator 
Wendy’s to create a limited edition 
Pringles Baconator, which combines 
the flavors of beef burger, cheese, 
crispy smoked bacon, ketchup 
and mayonnaise. 
Limited editions remain at the 
forefront of flavor innovation within 
the potato chips and crisps category. 
During May 2021, Walkers unveiled 
new flavors inspired by football, 
largely in anticipation of the 
summer’s sporting schedule. There 
were four flavors in the range – these 
were Sour Cream & Sweet Chili 
Kicker, Steak & Ale ‘Pie-nalty’, Chicken 
‘Tackle’ Masala and ‘Hotshot’ Hot 
Dog. In addition, the Salt & Lineker 
flavor (a reference to ex-footballer 
Gary Lineker, who appears in many 
of the advertisements for Walkers 
crisps) returned to the shelves. l
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With the TOMRA 
Eco Steam Peelers, 
resources are 
optimized to directly 

improve product yields while 
reducing the steam energy usage. 
Representatives from both 
companies agreed to share 
with Potato Processing 
International insights on their
fruitful collaboration. 
 
PPI: How has the collaboration 
with one of the largest potato 
processors in Europe and beyond 
come to fruition? 
Alain De Puydt, Area Sales 
Manager, TOMRA: The business 
relationship between our two 
companies started in 1995 when 
the first optical sorters went into 
several plants across Europe. Over 
time Lamb Weston/Meijer (LWM) 
introduced more optical sorters at 
their different plants across 

Europe, and today there are more 
than 40 in service - product 
sorters and wet strip sorters, as 
frozen product sorters. 
In the USA the first peelers go back 
to 1978 and were installed at 
Conagra Foods -actual Conagra 
Foods- in their plant in Connell, 
Washington State. In Europe, the 
first TOMRA steam peeler was 
installed at LWM’s plant in 
Oosterbierum, in the Netherlands, 
in 2003. Lamb Weston had several 
peeler projects planned for the 
near future and was evaluating the 
solutions available. TOMRA had 
demonstrated the performance of 
the Orbit peeler at Lamb Weston 
USA and this was compared in tests 
at Oosterbierum with the LWM 
group’s existing peeling 
equipment. The TOMRA steam 
peeler proved its advantages and 
there are now 11 in operation 
at LWM. 

What do you believe made Lamb 
Weston choose TOMRA for this 
particular project? What role do you 
consider that sustainability played in 
this partnership?  
TOMRA has a long history of 
innovation in Steam peeling that has 
delivered significant savings in waste 
and energy. The results are seen in 
efficiency gains for their customers 
through low peel loss and high 
utilization of the potato. 
It’s important that every piece of 
equipment is used optimally in this 
process - not only the steam peeler, 
but also post-peel equipment, the 
rework line, and downstream sorting 
equipment. TOMRA develops 
solutions for all of these positions 
and works closely with customers to 
achieve the best results. For Lamb 
Weston this results in raw material 
being used to its maximum and 
production costs reduced with 
minimum steam and water usage.  

The 11 TOMRA Steam 
Peelers operating in seven 
Lamb Weston/Meijer 
processing facilities 
worldwide help the business 
produce an impressive 255 
tons of potatoes every hour 
so they can fulfill the 
business objectives of their 
global customer base.  
 
by Potato Processing 
International

TOMRA's 
Steam Peelers 
Empower 
Lamb Weston 
Performance
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Similarly to Lamb Weston, TOMRA 
has created important initiatives and 
has implemented R&D projects, in 
order to reduce water and energy 
consumption, alongside food safety 
by design. Please elaborate in 
reference to the equipment that led 
to the formation of this partnership.  
TOMRA’s company vision is to lead 
the resource revolution. Our 
collection, peeling and sorting 
technologies have a significant 
positive impact on the world 
around us, helping to address 
major environmental challenges 
such as climate change. TOMRA has 
recently launched “ReSociety”, a 
platform aimed at promoting and 
accelerating the transformation to a 
circular economy. In Potato 
process we see examples in the 
form of potato processing lines for 
IQF French fries. In the receiving 
area, peeling area, wet area, or the 
cold room where the frozen 
product is packed, TOMRA can play 
a role in reducing water and 
energy consumption.  
In the receiving area, we have 
solutions to take out waste 
(foreign materials, mud clods, 
gross green) before the product 
goes into the washer. This reduces 
stress on the washing equipment 
and saves on sanitization and 
water consumption. Removing 
these impurities at the beginning 
of the line also increases overall 
line efficiency.  
In the peeling hall, TOMRA's focus 
is on maximizing the utilization of 
each potato, with minimal peel 
waste, and minimum steam & 
water consumption. This is made 
possible by high efficiency steam 
peelers in combination with 
optical sorters equipped with peel 
control automation. These offer 

best-in-class efficiency and yield 
gains by ensuring greater line 
output from the same line input. 
TOMRA’s ECO steam peeler range 
reduces steam usage through 
very low steam times and 
automated processing programs. 
The TOMRA peel module 
harnesses the intelligence and 
processing expertise of steam 
peeling and whole product 
sorting to produce a unique 
closed loop peeling system. Every 
potato is inspected, analyzed and 
reported on to ensure the highest 
quality and food safety standards 
are achieved. 
In the wet area, TOMRA’s optical 
sorters inspect the potato strips. 
The output of the sorters is tailored 
to the user’s specifications and 
desired tolerances. And because 
the unwanted impurities are 
separated from the product stream 
and sent for re-work - to be used in 
specialty products, potato flakes, 
purees, or in the worst case, animal 
feed - there’s no food waste! 
At the end of the processing line, 
close to the packing, TOMRA’s 
sorters conduct one more, final 
inspection. This looks again for 
foreign material and removes any 
processing defects, such as batter 
balls/scrapes. At the same time, 
the sorter checks that the 
product will meet the end 
customer’s specification.  
 
What do you consider to be the key 
points that are challenging at 
present, for the entire potato 
industry, from field to fork? 
Aside from the temporary 
disruptions caused by COVID, 
today’s processed potato market 
is growing steadily, both for 
frozen fries and for specialty 

products. In the past the main 
processing and consumer areas 
were Western Europe and the 
USA, but now consumer markets 
are emerging in other parts of the 
world. Innovation in agronomy is 
vital to improving potato 
utilization in emerging markets. 
And this in turn will increase the 
need to process closer to these 
emerging markets, which means 
more high-end production 
facilities will have to be built with 
access to good raw potato 
material. Investments into Asia, 
South America, and Russia have 
already started. COVID may have 
slowed this trend, but the 
trend remains.  
 
PPI: What was the motivation that 
stood behind LW making the 
decision to collaborate with TOMRA 
Food and its equipment? Has this 
been an ongoing business 
relationship, or was it the first time 
both companies collaborated? 
Lamb Weston/Meijer: Both 
companies share a similar culture 
and ambition to use innovation to 
deliver ambitious sustainability 
targets. For years there have been 
many collaborations that have 
yield benefits for potato process 
business and the environment. 
The concepts that TOMRA Food 
delivers ensure a high yield on 
peeling and a fully controlled 
process line. Whenever Lamb 
Weston/Meijer proposes ideas or 
challenges, TOMRA Food makes 
sure that the bar is raised every 
time when finding joint solutions. 
It is Lamb Weston/Meijer's 
purpose and value to drive 
collaboration with any supplier 
and with TOMRA Food, this is 
done especially well.  

“TOMRA steam peelers are designed for 
maximum peeling efficiency. The results 
are seen in efficiency gains for their 
customers through low peel loss and high 
utilization of the potato.” 
Alain De Puydt, Area Sales Manager, TOMRA
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Please discuss the current state of the 
potato industry from Lamb Weston's 
point of view, considering the pandemic, 
but also Brexit, and other factors that 
may have been challenging. 
The uncertainty in the market is huge, 
because of all kind of challenges. The 
pandemic resulted currently in a shift 
from out of home to retail, because 
the cafes and restaurants are/were 
closed. Lamb Weston/Meijer is of 
course, happy with the growth in 
retail and is hoping that when the 
lockdown is over, everyone will walk 
out to enjoy our beautiful potato 
products again. In these challenging 
times, it is important to understand 
very well what drives our customers. 
By understanding and trying to be on 
the ball, we can all find the right 
solutions for the difficult time we are 
all going through. In any case, we 
want to be a stable factor in the chain. 
If we are successful, it will filter down 
through the whole chain, so Lamb 
Weston/Meijer aims for a real win-win 
situation here. It is difficult to predict 
how fast that will happen. It is 
important to make sure that, in the 
long run, we as a chain will come out 
of this much stronger. In the difficult 

short-term decisions, we must not 
destroy anything for the future. 
That is why we are honoring our 
agreements with chain parties, 
including our suppliers, where 
possible and necessary.  
 
What was Lamb Weston's solution to 
rise above this particularly difficult time 
for the potato industry overall? 
Lamb Weston/Meijer's ambition is to 
get as much value out of the potato 
as possible by making high-quality 
products that consumers are willing 
to pay for with as little waste as 
possible. Lamb Weston/ Meijer 
activates growers by sharing best 
practices aligned with the Lamb 
Weston/Meijer Sustainable 
Agriculture Program to achieve the 
highest possible yield and quality per 
hectare and improve soil health. And 
in the factories, Lamb Weston/Meijer 
applies Sustainability by Design: 
produce more efficiently and with 
less water, reduce energy and raise 
the bar in circularity (reduce, reuse 
and repair). Next to that, Lamb 
Weston/Meijer will take steps to make 
the total supply chain even more 
sustainable, also focusing on those 
suppliers that have the largest impact 
on the carbon footprint. So we learn 
from our suppliers' best practices and 
facilitate the process to let them learn 
from one another. 

What role do the TOMRA Food Steam 
Peelers play and the partnership overall 
in Lamb Weston's strategy, both 
businesswise and sustainability-wise? 
The TOMRA Food steam peeler 
connects seamlessly to the 
Sustainability goals of Lamb 
Weston/Meijer by reducing specific 
energy and optimizing yield. Optimi -
zing the yield due to innovation in the 
whole peeling concept, from peeler to 
optical sorting, will significantly benefit 
the business- and sustainability goals 
due to the less overall usage of RAW 
product. Furthermore, the fully 
integrated peeling process constantly 
controls and limits the losses made 
during peeling, which is a big step 
forward in terms of both business 
and sustainability.  
 
Do you intend to continue this 
partnership with TOMRA in the 
future? If so, have you already 
considered any other kind of 
investment in TOMRA's equipment? 
We aim for a long, constructive and 
healthy partnership with TOMRA 
Food. At the moment, we are 
closely working together with 
TOMRA Food on various projects in 
which our current operation will be 
upgraded even further. Striving for 
innovation and learning from each 
other will let us stay ahead of 
the curve. l

“Whenever Lamb Weston/Meijer proposes 
ideas or challenges, TOMRA Food makes 
sure that the bar is raised every time when 
finding joint solutions.” 
Lamb Weston/Meijer
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T he rise in demand for 
potatoes for applications 
such as snack foods and 
prepared ready meals, and 

the growth in consumer 
preferences for convenience foods 
to save time and efforts, are a few 
factors driving the growth of the 
processed potato products market 
in the region. 
Driven by competition, the local 
potato processors in South 
America strive to improve their 
processing technology and 
product quality. The processing 
industry in Argentina has evolved 
technologically, creating new 
standards for performance and 
quality. The potato production 
market in Argentina has grown 
due to the rise in exports to 
countries such as Russia, Brazil, 
the Netherlands, Italy, and the US. 
Chile has developed as a major 
player in the international 
agriculture and processed food 
markets, which has resulted in 
significant growth in its potato 

processing and packaging 
equipment industries. 
According to 'Research and 
Markets', the economical growth 
of Latin America is leading to an 
improvement in individual 
lifestyles. Consumers have started 
to spend their income on 
diversifying the foods they eat. 
Concurrently, as the working 
population of Latin America is 
improving its lifestyle standard, 
they are also becoming busier 
than ever before with tight work 
schedules, which make them 
unable to take their time to cook 
an elaborate meal. The workforce 
of Latin America has also seen an 
increase of working women and 
young individuals, which is 
leading to a further growth in the 
consumption of frozen food 
products. The threat of disease 
caused by unhealthy food has 
shifted consumer focus towards 
frozen foods, as the people 
realized frozen equals 
healthy & nutritious. 

FROZEN PRODUCTS 
According to 'Market Data Forecast', 
the frozen potatoes market in 
LATAM was worth USD5.47bn in 
2021 and estimated to be growing 
at a CAGR of 4.2%, to reach 
USD6.66bn by 2026.  
The main driver of the projected 
growth is the expansion of the 
quick service restaurants (QSRs) 
business in the developing and the 
developed nations. Other factors 
driving the market are the upsurge 
in disposable income of people in 
the emerging countries and the 
increase in urbanization. However, 
the high price of frozen potato 
products and the need for 
continuous cold-chain logistics are 
estimated to limit the market 
growth. French fries and hash 
browns are the most lucrative 
segments of the market.  
Geographically, Latin America was 
the second fastest growing region 
in the frozen potato market, 
owing to on-going developments 
in Brazil, Argentina, and other 

South America offers immense growth 
opportunities to domestic as well as 

international potato processing players. Brazil 
is one of the most attractive markets in terms 

of both internal sales and export potential. The 
demand for processed potatoes is expected to grow 

strongly in Brazil as it has the largest consumer market.  
 

by Tudor Vintiloiu 
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emerging economies. In 2017, the 
Brazilian government decided to 
impose anti-dumping duty on 
frozen potatoes (mostly frozen 
French fries) imported from 
Germany, Belgium, France, and the 
Netherlands, as these countries 
were exporting at significantly 
lower prices, making it a concern for 
local producers. Thus, Brazilian 
manufacturers, because of the 
support by the local government, 
are harnessing opportunities, which 
acts as an aid to the South American 
processed potato industry.   
 
POTATO PROTEIN 
According to 'Market Watch', the 
potato protein market size will 
observe substantial growth over 
2021-2027 owing to the increasing 
consumer shift towards plant based 
diets as an environmentally 
sustainable and healthier alternative 
to a diet heavy in diary and meat.  
Other key factors that drive the 
growth of the market include an 
the nutritional profile of potato 
proteins, customer demand for 
clean-label products, consumer 
concerns regarding food allergens 
in products, owing to growing 
demand for plant-based protein. 
Despite the growing consumer 

demand for potato protein 
applications in the food industry, 
the market was dominated by the 
feed segment in recent times. It is 
also projected to grow at the 
highest CAGR in the near future. 
This is attributable to wide-scale 
application of potato protein in the 
feed industry, but also because, 
currently, potato protein finds 
limited usage in the food industry 
due to its high instability and 
insolubility after isolation by 
thermal coagulation of the juice. 
 
COVID-19 IMPACT 
Presently, major countries in South 
America are still under lockdown 
due to the COVID-19 pandemic. In 
the high-impact countries in the 
region, isolation and social 
distancing measures have been 
put in place. The lesser production 
of goods and commodities is 
hampering the growth of the local 
frozen potato market as the 
demand for these products has 
declined over the past months. 
Brazil has reported the highest 
number of confirmed COVID-19 
cases, which has had a severe 
impact on the regional economic 
outlook. According to 'The Insight 
Partners' market research, the 
outbreak and measures taken to 
contain the infection spread are 
likely to impact the food & 

beverages industry even further, 
mainly due to disruptions in 
supply and distribution chains. In 
addition, the overall 
manufacturing processes, as well 
as diminished research and 
development activities will also 
impact market growth. l

“Latin America was the second fastest 
growing region in the frozen potato market, 
owing to on-going developments in Brazil, 
Argentina, and other emerging economies.”

4.2%  

CAGR is the 
projected growth 
rate of the frozen 
potatoes market in 
LATAM by 2026.

66 
billion USD is the 
projected value of 
the frozen potatoes 
market in LATAM 
by 2026.
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Weight loss, or 
shrinkage, can be 
minimized during the 
course of storage by 

achieving the most ideal storage 
environment conditions possible. 
Preserving the quality, and 
quantity, of stored potatoes means 
gaining the best possible return on 
a grower’s harvested crop. Of all the 
factors impacting storage 
shrinkage, relative humidity (RH) is 
paramount. RH is the amount of 
moisture in the air at a given 
temperature, relative to the 
maximum possible humidity at that 
same temperature. 

IMPORTANCE 
OF RH CONTROL 
Researchers from the North 
Dakota State University found 
that weight loss increases with 
sprout growth, since sprout 
growth adds to the surface area 
of the tuber and the high 
permeability of the sprout wall to 
water vapor leads to greater 
water loss. It has been estimated 
that the surface area of sprouts 
equivalent to 1% of that of tuber 
could double the potential rate of 
evaporation (Burton 1955). The 
high weight loss observed at 90-
95% RH between 35 and 42 days 

of storage could be attributed to 
higher sprout growth leading to 
greater weight loss. 
Respiration is also an important 
factor when discussing weight-
loss, but researchers believe that 
respiration only accounts for 
about one-tenth to one-half of 
the total weight loss, except 
when tubers were stored in 100% 
relative humidity. Under these 
conditions, research shows there 
is an actual net gain, apparently 
from the tubers absorbing 
moisture from the surrounding 
atmosphere. Near the time 
sprouting began to occur the 
total weight loss accelerated. 
Also, the respiration rate 
increased appreciably as 
sprouting occurred.  
A high relative humidity reduces 
the vapor pressure difference 
between the potato surface and 
the unsaturated air, thus reducing 
vapor losses. Previous studies 
have indicated that moisture loss 
is not affected appreciably by 
higher air-flow rates so long as the 
air has a high moisture content. 

“So the challenge is to adapt the climate 
computer to the required circumstances 
and at the same time the weather 
conditions can be less favorable to 
achieve this.”  
Jan van Maldegem, product manager, Tolsma Grisnich

Many components of the storage 
environment impact shrinkage, 
but the most critical is relative 
humidity (RH). Actively 
managing the RH within the 
storage building will enable the 
maximization of the tonnage and 
quality of potatoes delivered.    
 
by Tudor Vintiloiu
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AVAILABLE TECHNOLOGY 
Industrial Ventilation Inc. (IVI) is a 
company that specializes in post-
harvest, root crop storage climate 
control and ventilation systems - 
from development to installation 
and service. Their specialists explain 
that optimal RH conditions for 
stored spuds are best achieved 
through a combination of 
centrifugal humidifiers, or spinners, 
plus media cells. IVI offers both the 
Centrifugal Humidifier 30-Series 
and their Humidicell. They also offer 
the expertise in set up and system 
design for new or existing storage 
buildings. Their service technicians 
can evaluate the quality of 
operation of existing components, 
as well as monitoring sensors, to 
ensure optimal performance in 
advance of harvest. As research has 
demonstrated, achieving ideal 
relative humidity is directly relative 
to any grower’s bottom line. 
Jan van Maldegem, product manager, 
Tolsma Grisnich, told us their 
equipment is controlled by the Vision 
Control climate computer. This 
computers measures data like 
temperature, relative humidity, 
carbon dioxide (but is also able to 
measure weight loss, energy 
consumption etc.)  and controls the 
use of fans, hatches, heaters, 
humidifiers, refrigeration and other 
equipment. "This climate control 
computer is programmed by our own 

software engineers and is configured 
during the installation to control the 
storage facility. This means that it’s 
made modular so it can be 
configured for each unique storage 
solution we supply," he explains. 
The system layout is that the 
processor is installed on a central 
position and measuring and control 
equipment is installed locally and 
connected with a bus system. The 
climate control computer switches 
relays to switch on and off high 
voltage electric motors of e.g. fans, 
hatches and compressors. New 
technology is that the climate 
control computer can now be 
connected to the internet so that 
external data like weather forecast 
and energy prices can be used to 
optimize the storage climate. 
According to the specialists, the 
challenge of potato storage is to 
keep as much as possible the 
potato’s moisture inside the tuber 

during the whole storage season 
(up to 10 months) and the potato 
quality (e.g. frying quality) as good 
as possible. On the other hand it 
must also be possible to dry the 
potatoes in such a way that during 
a wet harvest the can be dried 
quickly and stabilized for a good 
start of storage.  
"So the challenge is to adapt the 
climate computer to the required 
circumstances and at the same time 
the weather conditions can be less 
favorable to achieve this. So, in the 
ideal situation, we need ventilation, 
refrigeration and heating to have all 
tools available when needed. The 
computer has to be set to the right 
phase: drying/wound healing, 
storage or heating and the settings 
have to be made in accordance 
with the situation of the crop. Then 
the climate control computer will 
run the algorithm and starts its job," 
van Maldegem concluded.  l

“Service technicians can evaluate the 
quality of operation of existing 
components, as well as monitoring 
sensors, to ensure optimal performance 
in advance of harvest.” 
Industrial Ventilation Inc.
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Airflow should be as 
uniform as possible 
throughout the store, to 
give even drying and 

maintain stable crop temperatures. 
A well-designed store should be 
able to achieve uniformity of 
airflow at its typical operating 
condition. This might include 
features such as graduated outlets 
or suction slots to ensure similar 
airflow across the whole store. 
Several factors can influence 
temperature management for 
stored potatoes. These include: 
whether the potatoes are to be 
marketed for processing, as fresh 
table stock, or as seed; the 
temperature of the tubers at the 
time they are placed in storage; the 
length of time the tubers are to be 
stored; the extent of tuber damage 
at harvest; and the presence of 
disease organisms. 

AUTOMATION IS KING 
Dr. Gavin Lishman, managing 
director of Martin Lishman Ltd., 
says their Barn Owl Wireless system 
gives the user the ability to wirelessly 
monitor the temperatures at all 
levels in potato boxes or bulk-stored 
potatoes and automatically control 
ventilation systems. 
"Fans are controlled independently 
and automatically according to the 
stored commodity temperature 
and ambient conditions using a 
selection of cooling and drying 
programs. The programs control 
the fans so that only air good 
enough to cool or dry the 
commodity is used for ventilation. 
Since fans are only being used 
when it is most efficient to do so, 
this significantly reduces the 
energy required to cool or dry," 
Lishman explains. 
Due to the scale of potato storage 

facilities, Barn Owl Wireless utilizes 
wireless components to make 
installing and moving sensors easy, 
the specialist adds. Drying and 
cooling potatoes when they are 
first put into storage must be done 
as quickly as possible, so the system 
only cools or dries when it is most 
efficient to do so, ensuring faster 
cooling and drying with lower 
energy costs. 
According to the company, Martin 
Lishman's automatic control 
systems can be used to operate any 
type of ambient ventilation or 
cooling system. Control parameters 
such as air and crop temperature 
and the differential between the 
two can be adjusted in either case 
to suit the desired outcomes. 
 
WHERE TO START 
Adam Fryer, commercial director of 
Farm Electronics shared some 

An important part of controlled-environment potato stores, is the ability to regulate 
temperature, which can be achieved using ambient air and/or mechanical cooling 
(refrigeration). Internal recirculation of air can also be used to eliminate temperature 
variation, which is an equally important step to manage condensation risk.  
 
by Tudor Vintiloiu 
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insight with Potato Processing 
International regarding their store 
control system called Cropscan and 
the things to consider when 
implementing such a system. 
"We would always say start with the 
building itself. Make sure it is sealed 
and insulated. From there, look at 
the quantity you can store in the 
building and what temperature you 
would like the crop to be stored at, 
and then look at what equipment 
you require," he advises. 
Their system uses an in-house 
developed software, which means 
it can be tailored to the customers' 
needs, with its full set of features 
best used when the store's layout is 
shown on the screen with the 
equipment in position. "Other 
features include continuous 
scanning of crop temperature with 
automatic selection of refrigeration 
or ambient ventilation depending 
on temperature differential, air mix 
control, drying control which 
prevents hitting dew point, min-
max limits, timed recirculation and 
CO2 monitoring and purging. This 
interface comes as a 7” or 12” 
touchscreen," Fryer explains. 
As for the choice between ambient 
or mechanical cooling, the 
specialist says the main difference 
between the two systems is that 
you don’t have as much control 
with the ambient cooling only. This 
also depends on the climate of 
where the store is located in the 
world and what temperature you 
are trying to achieve in the store. 
 
TEMPERATURE IS CRITICAL 
According to the Canadian 
Horticultural Council, temperature 
is the single most important factor 
in the keeping quality of stored 
potatoes. Respiration, sprouting, 
water loss, relative humidity, 
chemical composition and the 
development of storage diseases 
are all influenced by temperature. 
Respiration consumes oxygen and 
releases carbon dioxide, volatile 
gases, water and heat. The rate of 
respiration is minimal at 7.2oC and 
increases above and below that 
temperature. For most varieties, 
temperatures below 3.0oC and 
above 15.0oC cause dramatic 
increases in respiration and are not 

recommended. With certain 
varieties, such as Shepody, holding 
temperatures as low as 2.0oC can be 
tolerated and may be required to 
control sprouting. Bruising, 
sprouting and immaturity also favor 
a high rate of respiration and 
should be avoided.  
Length of dormancy during storage 
is determined by variety, 
temperature and the physiological 
age of the tubers, all of which vary 
from year to year. At temperatures 
below 4.0oC most potato varieties 
will remain dormant during a 
normal storage season (up to 8 
months). Some varieties may 
require temperatures below 3.0oC 
to completely inhibit sprouting. At 
temperatures above 4.0oC the 
dormant period decreases as the 
temperature increases. Table and 
processing potatoes to be stored at 
temperatures above 4.0oC for more 

than a few months will require a 
sprout inhibitor. Maintaining 
uniform temperatures is critical as 
fluctuations shorten dormancy.  
Temperature also has an important 
relationship with relative humidity 
(RH). Warm air holds more moisture 
than cold air. Thus, even small 
changes in temperature can cause 
dramatic changes in relative 
humidity. For the same reason 
water loss from the tubers is greater 
at higher temperatures. Air at 
10.0oC and 90% RH will cause more 
"shrink" than air at 4.0oC and 90% 
RH. To avoid fluctuations in RH, 
which stresses the tubers and can 
lead to condensation problems, 
maintaining a uniform temperature 
is essential. 
 
RECOMMENDATIONS 
Once produce is placed in the cold 
store, the heat from the produce is 

“Look at the quantity you can store in the 
building and what temperature you would 
like the crop to be stored at, and then look 
at what equipment you require.” 
Adam Fryer, commercial director of Farm Electronics



transmitted to the air, which 
transfers this heat to the 
evaporator, which in turn removes 
it in the normal mechanical 
refrigeration cycle. The cooling of 
the air and hence the cooling of 
produce is speeded up by the 
presence of electric fans mounted 
across the evaporator coils and may 
be supplemented by circulatory 
fans placed in the room and 
directed across the produce. 
The time it takes for the produce to 
reach the optimum storage 
temperature (sometimes called the 
pull-down time) will be limited by 
the overall refrigeration capacity of 
the equipment and the speed of 
the air passing over the evaporator 
and over the produce assuming 
there are no barriers to air 

circulation around the produce. 
In the published 'Seed Storage 
Guide' booklet, Adrian Cunnington, 
AHDB's head of crop storage 
research describes some of the 
storage recommendations 
regarding cooling and ventilation. 
During store loading, temperatures 
should, ideally, track the daytime 
average temperature of the crop in 
the ground, usually between 20°C 
down to 10°C, over the harvesting 
period. The store should be 
ventilated whenever the outside air 
is within ±4°C of the crop 
temperature, to ensure all surface 
moisture is removed and 
condensation is not caused. If dew 
point temperature sensing is 
available, it can be used instead of 
temperature to prevent 

condensation, if ventilating with air 
warmer than the crop. Crops should 
be quickly blown dry to prevent 
disease development, which will be 
encouraged by the relatively warm 
temperatures during this period, if 
crops are moist.  
The store’s box stacking 
arrangement is crucial to achieving 
optimum air distribution and 
uniform crop temperatures. 
Stacking for positively ventilated 
systems is usually predetermined 
by the design, although may 
require the fitment of covers or 
bungs to work correctly. Lateral 
suction (e.g. ‘Aspire’) systems are 
effective systems for crop drying 
and even pull-down. In space-
ventilated, ‘overhead throw’ 
systems, the rolling air mass created 
by the ventilation system always 
takes the path of least resistance. 
Pallet openings should be aligned 
with this airflow to force ventilating 
air within 400 mm of the center of 
every box, to ensure drying and 
temperature control are achieved. 
Poor air distribution often occurs in 
the back corners of the store, 
especially where there is a biased 
flow towards a centrally positioned 
fan/fridge. Additionally, short-
circuiting of air back to the main fan 
around the store perimeter can 
compromise the effectiveness of the 
cooling and ventilation system. l
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“Drying and cooling potatoes when they 
are first put into storage must be done as 
quickly as possible, so the system only cools 
or dries when it is most efficient to do so, 
ensuring faster cooling and drying with 
lower energy costs.” 
Dr. Gavin Lishman, managing director 
of Martin Lishman Ltd.
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Processes 
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Transportation, Product Handling 
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Sharp Innovation in Potato Cutting 

Smart Packaging and End-of-line Solutions 
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Markets  

Western Europe 
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Flakes, Pellets and Mashed Potatoes 
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POTATO EUROPE SPECIAL - Road Map and Event Agenda 
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Conveying Systems and Belts 

Forming and Extrusion 

Expert View  

Innovation in Cutting Equipment 

Conveyors and the transfer of potato products and snacks 

Spotlight 

Weather and Its Effects on Potato Crops 

Markets  

North America 
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Batch Fried Chips 

Ingredients 
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Storage Special  

Heating in Storage Facilities 

Storage Energy Efficiency 
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America Annual Meeting/Jul 22-26, PMA Foodservice 

Conference and Expo/July 23-24
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Extruded, Pasteurized and Formed Potato-based Snacks 
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Storage Special  
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Drying and Dehydrating 

Sorting, Blanching 

Process Monitoring 

Expert View  
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Drying - Innovation in Belt and Drum Dryers 
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Spotlight 

Procesas Monitoring – Digital Programing & Industry 4.0 
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Eastern Europe 
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Batters, Coatings 

Storage Special  

Ventilation, Drying 

Trade shows: ProFoodTech/April 13-15, ALAP Congress/Mar 16-19, 

Foodex UK/Apr 12-14
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Cooling and Freezing 

Expert View  

Innovative Frying Equipment for chips and French fries 

PEF Applications in the Industry 

Cooling, Refrigerating and Freezing  

Spotlight 

The Latest Reports on Acrylamide 

Markets  

South America 

Products  

Chips and Potato-based Snacks 

Ingredients 

Frying Oils 

Storage Special  

Humidity and Condensation Control 

Cooling and Freezing 

Trade shows: WPC & Europatat/May 31-June 3

FRUIT LOGISTICA SPECIAL - Road Map and Event Agenda 
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Energy and Water Saving 

Turnkey Projects 

Expert View  

Complete Lines for Processing  

Advantages of Pulse Electric Field Technology in Potato Processing 

Spotlight 

Saving Water, Energy, Oil during Potato Processing 

Markets  

Global Market Predictions for 2022 

Products  

Global Market Predictions for 2022 

Markets 

Processed Potatoes Global Market Trends 2020 

Storage Special  

Storage Monitoring & Quality Assurance 

Cold Storage Updates



Like our page and join our online community: 
www.facebook.com/Potatobusiness  

 
 
 
 
 
 
 
 
 

Follow us on Twitter: 
http://twitter.com/potatobusiness 

We will update regularly on our activities, 
upcoming features and show attendance. 

 
 
 
 
 
 
 
 
  

Join our group on LinkedIn search for:  
Potato Processing 

International News
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