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Understanding How
Climate Change
Affects Global
Potato Yields

IONEL VADUVA COMMENT

on-line editor

his summer has been among the most difficult and expensive for
potato growers around the world, with a direct impact on the entire 7
potato processing chain.

Europe, the Netherlands, Belgium, Germany, France, and the United
Kingdom were among the nations that have been severely hit by the
extreme heat and drought. Some growers are still concerned about
fulfilling their planned contracts due to low yields. And the ordeal is
not yet over. Some farmers have been left on their own to salvage
what is left of their harvest from this season, despite all hands being on deck from specialists
to foresee the full implications of the drought and water constraints.
Looking ahead at 2023, potato growers (European or not) must again consider the
productivity implications of the ongoing invasion of Ukraine and the long-term repercussions
of the COVID-19 pandemic in addition to the 2022 high heat waves in Europe and other
environmental challenges for the rest of the world.
To make up for declining contract prices, which currently do not cover the additional costs
accumulated since the start of the war, producers are looking for strong free-buy prices for
the next year.
One of the first official steps taken this year in supporting the global spud producers was
McCain Negotiating Committee Chair for the South East Potato Growers Association
(SEPGA) brokering a reasonable base price increase for their potatoes, as well as an additional
levy arrangement, to reflect the volatility of fuel and fertilizer costs. This was the first time a
levy had been included in a contract for spud growers in South Australia. The system means
that the processor will pay a price that reflects changing fuel and fertilizer costs. The price
adjustment is based on any changes in input expenditures between 2020 and now.
Moving forward, there is a lot of uncertainty surrounding potato acreage for the 2022-2023
season within the NEPG (North-Western European Potato Growers) zone due to concerns
over high input costs, which are adding significant financial pressure on growers. The price of
natural gas, fuel, and electricity has reached unprecedented levels, and these are all required
to produce potatoes, with electricity largely required for grading, packing, and storage.
Additionally, natural gas is a key element used to produce fertilizers, and the continual growth
in natural gas prices is driving fertilizer costs to record highs, causing many growers to
reconsider usage. The significant cost pressures are expected to have impacted EU planting
areas for the upcoming season. If potato production declines, prices are likely to remain firm.
Understanding climate change impacts on global potato yields is important for future food
security. Analyses of climate change impacts on potatoes compared to other major crops are
rare, especially on the global scale.

This summer has been among the most difficult and expensive l_-l

for potato growers around the world, with a direct impact on
the entire potato processing chain.
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ENERGY SAVING

Energy Saving
Potential in
the Potato
Processing

Sector

—-

The majority of processes in the food system today rely on some kind of energy, which
is primarily supplied by fossil fuels. The importance of the energy-saving approach
(using less energy to provide the same level of output and services) is highlighted by the
need to use finite natural resources effectively, reduce greenhouse gas emissions,
minimize energy costs, and boost the competitiveness of the potato-growing and
processing sectors.
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he need for more processed
and ready-to-eat foods in
particular has contributed
significantly to the increase
in energy consumption.
Additionally, a significant
portion of food is wasted
throughout the system,
which lowers energy
effectiveness. The amount of energy used and the
potential for energy efficiency in food production
systems vary greatly, mostly dependent on the
specific activity engaged and the Agroecological
circumstances. This indicates that there are lots of
opportunities to save energy.
Gains in energy efficiency are commonly
acknowledged to have commercial advantages. In
response to government initiatives and laws, rising
energy prices, and the desire of many businesses to
enhance social and environmental performance, the
potato processing sector is already acting.

Food frying consumes a significant amount of energy,
accounting for more than 90% of the total energy
used in industrial potato chip production lines, for
example. In this respect, design and control
optimization that minimizes heat input to the potato
slices and lowers thermal losses offers the largest
potential for energy savings.

The majority of the energy consumed for the frying
process is related to the evaporation of water found
in the potato and on the surface of potato slices. The
remaining amount results from heat losses from the
fryer's wall surface through convection and radiation,
as well as from the evaporation of frying oil and air in
the ventilation system.

Improved equipment and unit operations, heat
recovery, and process integration are just a few
strategies to increase energy efficiency. Significant
research and development effort has been put into
these sectors during the past 30 years. The selection
or modification of processing steps in big processing
plants can be facilitated by several approaches and
methodologies that can be applied systematically to
reduce energy consumption and resource utilization.

Tomra's innovation - the Tomra Peeling Control
Module - reduces steam use and energy
consumption. This solution is being utilized today in
many potato processing lines in Europe, North
America, and Asia. Thanks to changing the traditional
process of fixed steam supply to a controlled steam
management system, the Eco steam peeler consumes
25% less energy and 28% less steam than machines
of the same type. A new patented peeling vessel
enables rapid heat transfer of the steam to the
surface of each potato. This enables the processor to
eliminate only the skin. The resulting energy

efficiency saves from EUR60.000 to EUR100.000 per
year, depending on line capacity. Then the Eco peeler
is followed by a Dry-peel separation solution, which
does not use water and brushes but removes the
peeled skin in a centrifugal separation process.

The Peeling Control Module (PCM) uses the TOMRA
5A sorter's multispectral imaging and a peel classifier.
The PCM measures peel calculates optimal steam
time and controls peeling quality so that steam and
energy use are reduced while the product is readied
for cutting.

With support from Efficiency Manitoba, the J.R.
Simplot Company (Simplot) has completed an energy-
efficient expansion to their potato processing facility
in Portage la Prairie, which will deliver significant
energy and utility bill savings while more than
doubling potato processing capacity.

The 400,000-square-foot expansion included the
design and implementation of several energy-
efficiency enhancements to the building expansion,
production, and operations equipment, establishing
this as one of the most energy-efficient facilities of its
kind in the world.

These improvements yield estimated annual
electricity savings of 20.5 GWh (gigawatt-hours) and
natural gas savings of 5.7m cubic meters, contributing
the equivalent of 6% of Efficiency Manitoba's three-
year average annual electricity savings target and
43% of the average three-year annual natural gas
savings target. In addition, the natural gas savings
result in greenhouse gas emission reductions of close
to 11,000 tonnes of CO4e (carbon dioxide equivalent)
each year.

Efficiency Manitoba supported multiple processing-
related energy efficiency opportunities. The most
significant electricity-saving upgrades included
installing variable speed drives on 12 fans and 37
pumps, yielding over 9 GWh of annual electricity
savings, with another 8.8 GWh of savings derived
from more energy-efficient refrigeration systems.
The installation of a heat recovery system, consisting
of a series of heat exchangers which removes heat
from the fryer exhaust to preheat process hot water
and incoming fresh air through the building’s HVAC
system, produces over 34% of Simplot’s natural gas
savings. Other key energy-saving features associated
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A new
patented
peeling vessel
enables rapid
heat transfer
of the steam
to the surface
of each
potato. This
enables the
processor to
eliminate only
the skin. The
resulting en-
ergy efficiency
saves from

60k

EUR to

100k

EUR per year.
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with the construction of the expansion include
improved HVAC, building envelope, and lighting
systems. Through the support of Efficiency
Manitoba’s New Buildings Program, Simplot’s final
energy model confirmed their expansion exceeded
the minimum energy efficiency requirements of the
Manitoba Energy Code for Buildings by 14.5%, which
reduces the building’s operating costs by
USD270,000 annually.

To build resilience in the supply chain and ensure
food gets to where it's needed, Egypt’s largest potato
processing factory has installed ABB MNS Low
Voltage (LV) switchgear to guarantee reliable, high-
quality power to its two production lines, which
process 10 tons of fried potatoes and two tons of
mashed potato per hour for export into neighboring
African markets. The new USD250m potato factory,
spanning an area of 15,000 square meters in a
remote region in Southwest Egypt, is an important
gateway into the rest of Africa for the country’s
processed food exports.

To provide a resilient and reliable power supply to
keep production lines operating at maximum
capacity, ABB installed low-voltage power
distribution solutions at the site as well as
digitally enabled MNS Fixed Main Distribution
Boards, which are ready for any future production
increases. UNIKIT panels and Automatic Transfer
Switches were also specified to reduce operating

costs through low-maintenance design and
integrated power solutions.

The family-run medium-sized company from the
Goldscheuer district of the German town of Kehl has
firmly integrated sustainability as one of the core
values of its corporate philosophy. In line with this
focus, the company recently expanded its solar plant.
The solar panels are installed on the roof of the
production hall, where Kronen manufactures food
machines that are sold all over the globe. The plant
was already installed back in 2016 and was expanded
this year, namely in August 2022. The expansion
enables Kronen GmbH to meet a substantial
proportion of the power requirements for its sites in
Kehl-Goldscheuer and Achern itself.

The new additional panels were installed on the roof
of the company’s building in Kehl in the summer. The
building forms part of the Kronen headquarters,
which are home to both its Administration

department and the production activities for the food
machines that Kronen manufactures itself and
delivers to around 120 countries worldwide.

“It is important to us to act responsibly, and this is
also anchored in our corporate values. For us, it
means accepting responsibility, not only in terms of
our employees and customers but also for the
environment. As a company, we place value on
contributing to a reduction in CO, emissions. Our
solar plant, which was installed in 2016 and has now
been expanded, enables us to generate a 200 kW
peak. As a result, we can produce a large amount of
the electricity that we consume. At present, this is
doubly worthwhile given that the costs for purchased
energy are increasing significantly,’ Stephan Zillgith,
Kronen’s Managing Partner mentioned.

The solar plant is just one aspect of the company’s
efforts to operate sustainably. It installed its first
charging stations in 2018, which can be used to
charge both its first electric company car and the
electric vehicles of its employees. For Kronen GmbH,
sustainability also means factoring in energy and
water consumption and the durability of its machines
and systems when developing its solutions.
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Shaping the Future
of Potato Slicing

Successful processors rely on Urschel to deliver profitable
cutting solutions like the .212 V Slice SlideLocc™ designed
head. The newest in the SL-14 MicroAdjustable® line of Model CC
slicing heads, the head delivers precision, high-capacity cutting.
Expedient, easy knife changeover in a matter of minutes.

< NEW
MicroAdjustable
Julienne Head

#] Best selling provider of U RSCH EI—m

. . . . The Global Leader in Food Cutting Technolo;
industrial cutting machinery ¢ o

throughout the world Set up a free test-cut of your product.
www.urschel.com

® MicroAdjustable, Urschel, Urschel logo symbol, and The Global Leader in Food Cutting Technology are registered trademarks of Urschel Laboratories, Inc. U.S.A.
™slideLoce trademark pending.
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WATER CONSERVATION

Water usage has increased drama cally along with the explosive growth of the potato
processing business during the past 20 years. An es mated 1.3X109 kg of waste are
produced annually by the U.S. potato industry alone. The water used in washing,

peeling, and other potato processing steps results in signi cant amounts of wastewater
and organic waste.

By lonel Vaduva
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he production of enormous
amounts of organic waste
by the potato industry is
widely recognized.
However, the removal of
organic elements from
industrial effluents
frequently modifies several
other hazardous waste
properties. Wastewater from the potato processing
facilities must be properly treated to reduce any
negative effects on the environment.
The demand for better-finished products is growing
at the same time as the need to improve the quality
of water resources. To comply with national water
quality standards, these regulations have forced the
potato sector to develop strategies for the efficient
removal of settleable and dissolved solids from potato
processing effluent. The use of recovered wastes as
byproducts and waste reduction have also been the
focus of research and development.
The wastewater generated by the potato processing
industry has high levels of chemical oxygen demand
(COD), total suspended solids (TSS), and Total Kjeldahl
Nitrogen (TKN), as well as high levels of biodegradable
substances like starch and proteins. As a result, the
industry may pose serious water pollution issues.
A waste load comparable to that of a city of 200,000
people can be produced by an average-sized potato
processing plant that produces French fries and dried
potatoes. Approximately 13,600 tons of potatoes
need to be processed, which uses about 870,6m
liters of water. Every kilogram of potatoes produced
results in around 17 liters of waste. Up to 10,000
mg/L of COD are detectable in raw potato processing
wastewater. Also about 9,700 and 9,500 mg/liter for
total suspended solids and volatile suspended solids,
respectively can be found.

To a considerable part, the processing method
determines the wastewater composition from a
potato processing plant. In general, the following
procedures are used when preparing potatoes:
washing the raw potatoes; peeling, which involves
washing to remove softened tissue; trimming to
remove damaged areas; shape, washing, and
separating; optional heat treatment; last processing or
preservation; and packaging.

The components of the waste stream that results
from potato processing processes depend on the
type of potatoes utilized. Dirt, caustic, fat, cleaning,
and preservative chemicals are a few of the foreign
substances that could be present in the potato.
Typically, several waste streams are mixed to form
effluent before being discharged from the potato
processing plant. Because different processes
produce different amounts of wastewater using
different processing techniques, it is challenging to

generalize these amounts. Numerous studies and
references in this area demonstrate the considerable
variances in water usage, peeling losses, and waste
flow reporting techniques. An effluent containing
gelatinized starch and coagulated proteins is created
during processing that involves numerous heat
treatment procedures, including blanching, cooking,
caustic, and steam peeling. In contrast, the
production of starch and potato chips results in
effluents with warmed constituents.

The protein water and pulp that are produced as a
result make up roughly 95% of the total organic load
in the effluent from starch plants.

“It is evident that if the pulp is kept and not wasted,
the organic load is significantly reduced. Potato pulp
has been proven to be a valuable feed for livestock
when mixed with other ingredients and thus
represents a valuable by-product. Protein water is
difficult to treat because of the high content of
soluble organic water," according to experts behind I
the “Potato Wastewater Treatment” paper. @
The pulp and protein water from starch

manufacturing are used for alcohol fermentation in

plants that produce both alcohol and starch The water
simultaneously. When compared to other waste u sed in
streams, the predominant organic load (BOD and .

COD) in the wastewater streams from French fry was h INg,
facilities is formed by the spray washer. A huge pee lin g,

\C/:aorilajtiondir_;_ ;vsastewat(ir <3cc.>mposif:iorl1_,| parlticularly irtl) an d Oth er
an concentrations and pH values, may be

seen in potato processing plants. pOtatO .
Potential ways to lessen waste generation include processing
water conservation, byproduct recovery, and water ste pS resu |tS
recycling practices implemented inside of plants. To . . o pe

reduce wastewater contaminants for in-plant reuse In Sign Ifl cant
or the more stringent effluent quality standards amounts of
required in the potato processing industry, wastewater
wastewater treatment systems must take into .
account the wide variations of wastewater an d organic
compositions caused by the wide variation in potato  [AZE! ste.
processing steps and methods.

s
SEPARATING
AUGER

CLEANED
WATER TANK

PEELER
WATER
TANK

WATER
INFEED
FROM
PEELERS

DRAIN




An estimated

1.3.
10’

kg of waste
are produced
annuall

by the
U.S. potato
industry alone.

The potato peeling and cutting processes use a
tremendous amount of water. There is an increasing
demand for better and more efficient water
conservation techniques. The water sustainability
burden falls on the processors and the
manufacturers of the processing equipment they
use. Vanmark uses decades of experience to find
water conservation opportunities throughout their
entire line of equipment - specifically peeling and
cutting applications.

The Vanmark Water Reclamation System -
significantly reduces fresh-water usage by up to 90%
through recirculation. The skid-mounted system
removes the peel waste from the water and then
collects it, preventing it from entering the drain. The
filtered water is then recirculated back into the peeler
through a closed-loop system that significantly
reduces fresh-water usage. Effluent from up to three
continuous peelers collects in a tank. The solids are
then run through a dewatering auger that separates
the water and solids further. The peel waste gets
removed through a self-cleaning screen and is
collected. Filtered water is pumped back to the infeed
end of the spray bar system at each peeler.

The reclamation system supports up to three
Vanmark Peeler/Scrubber/Washer machines,
allowing each machine to use less than 1.5 GPM (5.7
L/min) of fresh input water.

The Peeler/Scrubber/Washer CIP System - the
moving CIP spray bar system cleans the peeler bed
during operation and at sanitation. It uses upper
and lower spray bars to consistently and
thoroughly clean every cycle. The CIP System saves
more water than a traditional pan spray setup and
reduces the amount of water needed during
cleaning and sanitation. The machine works with all
roll types and is compatible with Vanmark 2820/22
and 2920/22 Peeler/Scrubber/Washers, as a
retrofit or on new orders.

The Waste Separating Auger screens these solids,
reducing waste that goes into the drain system, and
thereby lowering water treatment costs. Generally
speaking, the solids output waste of the auger is
about 1% of the total potato input to the peeler. The
auger supports a single Peeler/Scrubber/Washer and
has a small footprint, which enables it to be located
next to the peeler without impacting equipment line
flow. The sanitary design provides for a thorough and
quick cleaning process.

The new Mobile Water Treatment System from Haith
takes advantage of the company’s in-depth expertise
in designing and installing water treatment systems at
factories and can be used on farms in key locations or
at manufacturing facilities.

Numerous water treatment systems have been
installed by Haith in the UK, but so far, European
businesses have been discouraged by difficult
planning procedures and high transportation costs.
With its new modular design, Haith has solved every
problem that might deter potential customers from
abroad. The plant can be easily transported by low
loaders without the need for special permits by
splitting it into two units, and forklifts can be used to
assembile it in under two days. A screen separates
larger organic matter from the water in the Haith
Mobile Water Treatment System after it is connected
to a washer. The lamella settler, which separates the
soil from the water, is where the effluent is then
pumped. The sludge settles to the tank’s bottom,
where it is pumped to a filterpress for dewatering
that is located on the other side of the apparatus. The
finished soil cake can then be placed in a skip or
brought to an elevator to be dumped into a bucket
for teleportation back to the field. Gravity feeds clean
water into a holding tank where it can either be used
again in the process or discharged.
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Complete
Potato
Chip
Solutions

designed
for your
business

Potato Handling & Storage
Peeling, Grading, Washing
Electroporation

Frying & Oil Management

Salt & Seasoning Application
Conveying, Sizing & Accumulation

Energy & Pollution Control

Across industries and applications, we design specialised solutions.

Bringing together leading brands in processing and packaging equipment for the potato chip industry. Our solutions set
the standard for yield, efficiency, and safety while producing the highest quality potato chips. Whatever your product
needs, we can meet it with precision and passion.

HEAT AND CONTROL

info@heatandcontrol.com

FastBack. )

heatandcontrol.com
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HEAT RECOVERY
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Gas-fired boilers are used in the majority of food industry activities such as frying, drying,
sterilizing, and pasteurizing. The end output is only marginally improved by the total energy
consumed in these boilers. A chance for heat recovery exists when the remaining portion is
expelled along with hot exhaust fumes.
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moisture in the potato after they have been blanched.
The waste energy from the RTOs could provide a
suitable heat source for the dryer when coupled with
an energy recovery unit (heat exchanger). Nestec, Inc.
approached Munters to design secondary heat
recovery systems to preheat the clean air required for
the dryers using the waste gas from the RTOs.

he situation can perhaps be
explained most simply by
using the example of frying
potato chips. When making
potato chips, frying
consumes up to 90% of the
total energy. The energy
used for frying is then lost in
the exhaust gases in a
percentage as high as 25%. This is because a potato
must be dried out before it can be made into chips.
An average potato chip has 80% water when it is
placed in the fryer. The moisture level is normally only
2% after processing. Exhaust is another source of
empty calories because it contains substances like
frying oil, volatile organic compounds (VOC), and
odor particles. Empty calories are those that are
consumed in large quantities to perform little to no
actual labor. Before letting the exhaust into the air,
these need to be taken out. The majority of the time,
this is accomplished by using additional energy to
remove undesirable exhaust particles.

The cost and availability of energy are major concerns
when processing potato fries. The energy demand for
a dryer can be reduced by approximately 30% with a
properly installed heat recovery system. Air-to-air
heat recovery is an important step in achieving the
desired end product, and the air that is used in the
dryer is a combination of recirculated air and fresh air
from the atmosphere. Air that is brought in from the
atmosphere passes through an air-to-air heat
exchanger where the RTO exhaust air preheats the
incoming fresh air. The air-to-air heat recovery is a
unique design where the two air streams never see
each other or mix, eliminating the possibility of cross-
contamination between the two air streams. A
significant advantage to incorporating a heat recovery
system into the process is that the heat recovery unit
and fans are located outside the building.

This allows the dryer to no longer be dependent upon
make-up air sourced from inside the building. In
addition, the noise level is greatly reduced when
locating the exhaust and make-up fans outside. The
air-to-air heat recovery system has a 100% payback
in less than a year and guarantees make-up air is
filtered, which greatly reduces the energy demand for
the dryer.

Munters provided fully insulated heat recovery
exchangers. The benefits of recovering the energy
have been reduced fuel consumption using the
92,000 SCFM of waste gas at 110°C to pre-heat
68,000 SCFM of clean filtered ambient air, to as high
as 87,7°C (on an average day of 15,5°C), resulting in
over 9,500,000 BTU/hr of recovered energy.

“The heat recovery system has been running
continuously for many years and has allowed us to
successfully recover significant amounts of energy
and eliminate unnecessary energy costs,’ Jim Nester,
President, Nestec Inc. commented.

=

The cost and
availability of
energy are
major
concerns
when
processing

The issue and the solution both involve the water
that is present naturally in the substances. The water
leaves the process as low-pressure steam as it
evaporates. Water requires a lot of energy to
evaporate, but since water conducts waste heat, it is
also relatively simple to recover energy by condensing
the water. Various companies have developed
methods that can both recover the lost heat in the
exhaust and filter out undesirable particles. A clever
setup condenses the steam in a heat exchanger to
capture the waste heat, removes the particles via a
sophisticated UV treatment, and then separates the
oil for reuse or recycling in the first stage.

The numerous drying steps of the food
manufacturing process can then be completed using
recovered heat. If there is no need for heating, a
creative solution might, for instance, turn this waste
heat from low temperatures into electrical energy.
After that, the electricity can be used to reduce
internal electricity use, lowering the demand for
electricity from the grid while raising the factory's
energy efficiency.

potato fries.
The energy
demand for a
dryer can be
reduced by
approximatel
y 30% with a
properly
installed heat
recovery
system.

Nestec, Inc. provided two 46,000 standard cubic feet
per minute (SCFM) Regenerative Thermal Oxidizer
(RTO) systems to a potato processing facility in Idaho.
The RTOs were designed to control emissions from
the potato frying portion of processing to meet local
air regulations. Before the frying process, the
potatoes must move through several steps to
produce the quality and flavors desired in the final
products. The potato drying section of the process,
which is the step before frying, requires clean,
indirectly heated air to remove about 15% of the

A company active in the snacking industry has trusted
Barriquand to renew an installation with tubular heat
exchangers in one of its production sites located in
France to achieve similar thermal performance with
easier maintenance and increased resistance to
corrosion. In this case, heat exchangers were involved
in the washing of potato slices stage. This application
recovered energy on the output wash water, also
known as “white water”. The heat recovered was
used to preheat the inlet clean water for the next
wash and relieved the energy amount required by the
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process. This type of plant has a very favorable return
on investment through savings of steam produced for
preheating the white water. The existing plant
consisted of tubular heat exchangers with heat-
insulated steel shell operating at a flow rate of 150
cubic meters per hour. Due to high humidity, they
were subjected to corrosion and heavy fouling, which
is very typical of those vegetable washing water
applications (Here starch and potato chips cause
deposits on the tubes wall). The company proceeded
to two cleanings per week, i.e. a pretty standard
frequency for this type of application but which
caused important downtimes and therefore a
significant productivity loss.

For this client, the replacement of the facility had to
meet three major targets: maintain the thermal
performance, and reduce both fouling and
maintenance requirements. To meet its demand to
retain tubular heat exchangers, Barriquand proposed
installing a stainless steel heat exchanger (to limit
corrosion) as well as increasing the fluid passage
section (to decrease deposits). The new heat
exchangers have also been equipped with hinged flat
access covers fitted with tilting bolts to facilitate all
maintenance operations.

There are many potato frying applications, the most
common are potato crisps, French fries, and potato
chips. The Centriair system treats fryers' stack gases
in potato frying and removes oil, odor, and gaseous
components to give a clean gas that will meet the
strictest regulations on particles, VOC, and odors.

Pipework and rooftops are kept clean which reduces
maintenance and fire risks to a minimum, and heat
can more easily be recovered.

Potato chips frying and French fries differ somewhat
as French fries typically are fried in palm oil, which
freezes at ambient temperature. This makes heat
tracing of drains for separated oil necessary. The size
of the installation is typically bigger in the frying of
potato crisps compared to French fries, as a lot more
water is evaporated from the potatoes in potato crisp
frying. Furthermore, in many potato frying
installations, Centriair recovers heat from the stack. In
particular, when frying potato crisps, a lot of heat can
be recovered, and this heat can typically be reused for
blanching the potato and heating the building/tap
water. In French fries applications, the heat can
preferably be recovered in the drier of the fries to
reduce the energy input to the fryer.

The gases are first typically cleaned from oil particles
in an air centrifuge. This can be done close to the
fryer due to the compactness of the centrifuge. The
air centrifuge operates continuously and removes the
oil from the gas in fractions of a second, after which it
is drained by gravity out of the centrifuge and
returned to the fryer or as waste oil depending on the
oil quality. In the next step, the energy is recovered
from the gas. This is done in a specially developed
heat exchanger that condenses the water vapors in
the gas to water, while the heat is transferred to heat
users in the factory. Water from the potato can then
be recovered. Finally, the gas is treated in a cold
oxidation step with UV radiation and ozone, which
oxidizes the remaining gaseous components in the
exhaust and removes the remaining odors.
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Optimize
. Yield, Quality
& Productivity

INTEGRATED SORTING,
CONVEYING AND
PROCESSING SOLUTIONS

* Increases product yield — with the industry’s most
accurate and effective detection capabilities

* Improves product quality & food safety -
consistently meeting your target quality specifications

* Improves process efficiency — through smart
system connectivity and access to a rich set of

digital data about your product and sort operation A
Learn how Key can optimize your business TECHNOLOGY
ot keymat. A DURAVANT COMPANY

© 2022 Key Technology contact@key.net



MONITORING AND PROCESS CONTROL

iy
Measuring
the Components
of Food for
Consistency

Measuring the world around us is a fascinating endeavor that has been pursued by
humans for centuries. Nowadays not only curiosity but also the will to improve product
quality is an important factor.
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ne area where measuring
has become particularly
important is in the world
of food. The taste and
ingredients of food are
critical factors in its
quality and enjoyment
and being able to
measure these properties
accurately can help us to improve the quality of
the processed food we eat. Furthermore,
accurate measurement helps to make the
production process as efficient as possible, which
is becoming increasingly important in times of
sustainability and ever-higher production costs.
To measure the various components of food,
Insort has specially developed the Sherlock Food
Analyzer, a compact monitor and process control
device that uses spatially resolved infrared
spectroscopy. This technique uses infrared light
to identify the chemical composition of a
substance, allowing it to determine the precise
makeup of the food being processed.

One example of using infrared spectroscopy to
measure food is in the analysis of the moisture
content of French fries. By emitting infrared light
on a sample of fries and analyzing the light that is
absorbed, it is possible to determine the precise
moisture content of the fries in real-time.

This technique can be particularly useful for
ensuring the quality and consistency of French
fries in a commercial setting. By continuously
monitoring the moisture content of the fries as
they are being cooked, it is possible to ensure
that they are being prepared to the desired
level of crispness and moisture. This results in a
higher level of yield, product quality, and
efficiency for processors.

LABORATORY PROCESS

Up till now to monitor a continuous flow of
products such as French fries, samples are
repeatedly taken and analyzed in the laboratory.
Due to the often complex and destructive
process, only a few samples can be taken per tie
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per hour Since these are natural products, they
are subject to natural fluctuations. Experience
shows that, for example, the dry matter value is
subject to a standard deviation of 2.4%. The
average dry matter value is about 20.5%. The
comparatively small sample is taken from the
product flow at random. Figure 1 shows an
example of the distribution of 7 samples within
one hour. The samples badly represent the true
distribution and the mean value. In addition, the
information is passed on with a time delay, which
means that an error in the production process can
only be recognized after some time. To overcome
this time-consuming and expensive process,
Insort introduced the Sherlock Food Analyzer.

CIT® TECHNOLOGY

The Sherlock Food Analyzer uses well-proven
Chemical Imaging Technology (CIT®). Spatial
Infrared Spectroscopy is used to measure every
single French fry passing the line of sight. In the
process of setup, the device is calibrated
exactly to the circumstances and the product
measures. By doing so, high measurement
accuracy can be assured.

Furthermore, the Sherlock Food Analyzer
measures the product flow continuously and
non-destructively. Meaning 100,000 readings per
hour can be recorded. The status of a client's
production can be analyzed in real-time in terms
of mean value and deviation and represented
with high precision. In addition, no laboratory
resources are tied up.

GAIN AND PROFIT

The measurement device possesses the ability to
implement optimal process control. This leads to
a perfect product taste while the usage of
resources like raw potatoes, oil, and energy can
be optimized. The foregoing means a perfect
customer experience, satisfaction, and a more
profitable process calculations made by Insort
process engineers show that one SFA can save
the processor up to EUR1.7m per year just by
stabilizing the production process.
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represented
with high
precision. In
addition, no
laboratory
resources
are tied up.




Probability function of a
view laboratory samples
in comparison to the
representation by the
sherlock food analyzer.

The Sherlock
Food Analyzer
measures the
product flow
continuously
and non-
destructively.
Meaning

100k

readings per
hour can be
recorded.
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Single laboratory sampling Sherlock Food Analyser
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2.4 % production fluctuation

Single measurement uncertainty due to measuring equipment

0.1% 1%
Measurements per hour
7 400.000
Uncertainty of the mean value
0.5% 0.004 %

poor representation of the product stream

The Sherlock Food Analyzer using Chemical
Imaging Technology (CIT®) is a powerful tool that
allows us to measure the taste and ingredients of
food, including the moisture content of French
fries inline in real-time. The collected information
can be used to improve the quality and
consistency of food, gaining higher yields and
raise raising efficiency. For the
producer, it helps to improve
and streamline the
production process in the
sense of industry 4.0.
For the engineers of
Insort, it is not the end
of the road to just know
the moisture content.
Using infrared
spectroscopy also opens
up other measurements
such as sugar or starch
content, which helps to
forecast the degree of
browning and crispiness
to offer the optimal
taste experience.
The Sherlock Food
Analyzer - the first
choice when it comes to
analyzing dry matter and
other quality parameters,
non-destructively, in
real-time.
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detailed representation of the real product variation
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The standard deviation of the mean value of a
measurement series s is represented by the
standard deviation of a single measurements
s and the Number of measurements n carried
out as follows:

s =s/v/(n+1)

This reduction method of measurement
uncertainty is scientifically proven by the
‘Student t-distribution under the null
hypothesis’. This means the overall
measurements can be reduced by the number
of measurements carried out. The SFA carries
out 100.000 measurements per hour, therefor
the standard deviation which is a quantification
for the measurement’s uncertainty can be
reduced by a factor of 300.
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WE analyse THEM ALL

With =% s

Industry 4.0
YOUR FUTURE STARTS NOW

The Sherlock Food Analyser is the first
choice when it comes to analysing dry

matter and other quality parameters,

non-destructively, in real time.
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www.insort.at

MONITORING a production line a 100 times
more accurately than conventional methods

GENERATING MORE THAN 100,000 MEASU-
RING POINTS PER HOUR

CREATING the most accurate production
analysis possible

= insort

intelligent selection



BULK PRODUCT INSPECTION

Jones Potato Farm

Jones Potato Farm is a large-scale, family-owned producer of potatoes, green beans,
citrus, and cattle. Gripped by a tight labor market, they've searched for new automated
technologies to maintain their high product quality and production capacities.
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find and remove foreign
material (FM) and
product defects on their
fresh pack green bean
line. Processing more
than 250,000 bushels of
green beans every year,
Veryx helps Jones reduce
manual labor while
protecting product quality and maximizing yield.
“The labor shortage is a major concern for all
agricultural operations. It’s become very difficult
and expensive to recruit and retain 20 reliable
workers to manually inspect our green beans,
especially during our peak season when we
often operate seven days a week. While we'll
always have a place for good employees here in
our facility, it's nice to be able to take some
pressure off our people. Veryx is a highly
effective sorter that improves our operating
efficiencies,” Alan Jones, President, and CEO of
Jones Potato Farm said.
He added that before selecting Veryx, the
company did a fair amount of research.
“We looked at Key because we've had such
great experiences working with them in the
past. They have a reputation for both world-
class equipment and service, and we value their
expertise in green bean processing. We visited a
Key customer to see Veryx sorting green beans
in person. As soon as saw what it was achieving,
we knew it was the right solution for us. A sorter
is a big investment, so equipment dependability
and longevity are super important. We
appreciate that Veryx has a proven track record
with long-term success at so many facilities
around the world,” Jones explained.

Veryx is Key’s most advanced optical sorter and
the B175 is the highest capacity model in the
Veryx family, capable of processing up to 6.8
metric tons of green beans per hour on its
1750-mm wide inspection zone. As the world’s
only belt-fed sorter that can inspect product
entirely in-air with top and bottom sensors,
Veryx achieves all-sided surface inspection of
each green bean with no blind spots. The Veryx
B175 at Jones is fully loaded with top- and
bottom-mounted off-axis cameras, top-mounted
laser sensors, and Key’s Pixel Fusion™ detection
module to find and remove the most FM and
the right amount of defects to make the grade
and maximize yield.

Equipped with cameras and laser sensors, this
Veryx recognizes the color, size, shape, and
structural properties of every object. Pixel
Fusion combines pixel-level input from cameras
and laser sensors to produce higher contrasts
between objects for better detection accuracy

without false rejects. Veryx identifies and ejects
all types of FM including insects, animal parts,
paperboard, wood, rocks, plastics, and glass as
well as extraneous vegetative matter (EVM)
such as weeds and other plant material from the
product stream.

“Green beans can present a wide variety of
different defects, depending on the growing
environment. Here in Florida, we grow green
beans in light sand, so wind damage and tip rot
are common issues. We like that our Veryx can
be programmed to focus on the specific defects
found in our region. And it’s easy to fine-tune
the settings so we remove exactly what we want
and nothing more. It's customizable,” Ishmael
Hernandez, Production and Farm Manager at
Jones Potato Farm mentioned.

Jones Potato Farm selected a three-way Veryx
that separates product into three streams to
maximize efficiency and yield. The ‘reject’
stream is programmed to collect FM and certain
defects, which go to waste. The ‘accept’ stream

We looked at
Key because
we've had
such great
experiences
working with
them in the
past. They
have a
reputation
for both
world-class
equipment
and service,
and we
value their
expertise in
green bean
processing.




Processing
more than

250k

bushels of
green beans
every year,
Veryx helps
Jones reduce
manual labor
while
protecting
product
quality and
maximizing
yield.

sends good green beans with no clusters or
stems onto packaging. The third sort stream
gets everything else, including clusters and
green beans with attached stems - these green
beans are sent to a separate two-way sorter
from Key that separates rework, which is
circulated back to the beginning of the line.
“Separating rework helps us recover an
additional one percent of the product, which
adds up. Our Veryx is great at handling high
defect loads without sacrificing good product to
the reject stream. This means we're able to
consistently achieve our final product
specifications, regardless of incoming product
quality, while we maximize yield. This sorter is
very reliable, which is important because we
won't run our line without it. If we ever need
support, Veryx makes it easy. With its remote
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monitoring capability, a Key service technician
can securely access and adjust its settings
remotely. Sometimes our shifts run until 4 am,
and it’s good to know that Key’s remote service
is always available, even in the middle of the
night, to help our sorter operate at peak
performance,” Hernandez noted.

On the other hand, Jones mentioned that,
overall, his company is more than satisfied with
Veryx and with Key.

“Since our Veryx sorter started up, we haven't
had a single customer complaint - that’s a major
marker of success. And we're achieving our
consistently high product quality while reducing
manual labor and increasing yield. Key is truly an
industry leader. That's apparent both in the
caliber of their equipment and the services they
provide,” Jones concluded.
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TNWTUMMERS

FOOD PROCESSING SOLUTIONS

The jorocess unovators

Washing & Destoning

Complete solutions for food processing

" Flakes Lines " Hydrocutting - Cutting
I Washing & Destoning M French Fries Lines
" Peeling & Brushing 2 Drying & Cooling

Tummers Machinebouw B.V., Ampéreweg 4, 4631SP, Hoogerheide, The Netherlands
Tel: +31 (0)164 61 40 70 Fax: +31 (0)164 61 53 55
E-mail: info@tummers.nl
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