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Preface

In 2011, the Competitive Cashew initiative (GIZ/ComCashew) - formerly African Cashew
initiative (ACi) - conducted a comprehensive study on cashew nut processing equipment.
That study involved a comprehensive survey of African cashew processing plants
and individual studies carried out in Vietnam, India and Brazil to assess the equipment
available and the suppliers who manufactured it. The study revealed areas of concern
related to cashew nut processing, especially in relation to the selection of equipment,
commissioning, installation and management of machines. At the time, the mechanisation
of cashew processing (although a feature in very large-scale plants for many years) was
becoming feasible for medium and smaller plants after the advent of automatic peeling
machines and cashew cutting or cracking machines.

Following the study, the Competitive Cashew initiative (GlIZ/ComCashew) published a
series of five guides to provide practical guidelines to new processors with processing
equipment selection and existing processors who plan to upgrade or expand their facilities
or capacity.

The purpose of this Processing Guide Number 3: Guidebook to Cashew Nut Processing
Equipment is to provide an overview of the technical information on a range of cashew
nut processing machines and to provide a list with contacts for 170 selected suppliers of
processing equipment. It provides basic guidelines and information on the different types
of processing equipment and their function in the process.
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1. Introduction

Innovation in cashew processing equipment has continued since the study was done in
2011. There have been significant advancements in sophisticated peeling and shelling
lines at the higher end of the technological spectrum for medium and large-scale factories.
There have also been significant advancements in standalone machines for medium and
small-scale factories. This has created an array of challenges for new entrants and existing
processors in assessing machines for new systems and the integration of new machines
into existing systems.

The cashew processing equipment industry has become dynamic because of these
innovations. Many processors who bought machines during the first wave of innovation
(2007-2011) are now interested in replacing those machines. They find that they are
faced with more choices of machines and suppliers, and enhanced claims on equipment
performance. The latest machines are far ahead of earlier generations of peeling and
grading machines, and especially shelling machines. Colour sorters have become
commonplace in cashew-processing factories because of the availability of newer, cheaper
machines from suppliers in China, India and Vietnam. Potential buyers may be offered a
machine which is not the latest model, as suppliers want to deliver the latest innovations
to existing customers in their home countries.

Buyers may also find that between the initial quotation and plant construction and
installation phase, machines offered have been improved for higher performance, which
also means higher purchase price. Therefore, although cashew processing investment
returns and the speed of entry to the market have been improved by the new innovations,
the importance of machine and supplier knowledge has increased, as the market has
developed.

The cashew-processing equipment market has changed in other ways too. The most
noticeable change is the diversification of the supply sources. When the 2011 study
was conducted, only Vietnamese suppliers offered real solutions for medium and small,
mechanised cashew factories, with Oltremare of Italy being a viable alternative for larger
scale projects. Today, there are purpose-built cashew machines and production lines from
China, India and Vietnam, as well as standalone machines from Sri Lanka, Brazil, Cote
d’lvoire, Ghana and Nigeria. European, Japanese and North American manufacturers of
multipurpose machines for cleaning, sorting, grading and packing cashews have also
begun more actively to engage in the cashew sector. This has been driven by increased
enquiries from potential investors in African countries and by the trend of mechanisation
in India.



Today, in terms of the investment cost/performance calculation, the picture is a lot less
clear than it was six years ago. Vietnam still appears to have taken the lead in peeling
and larger scale shelling machines, but India now has a broader spectrum of suppliers, is
leading in sorting and grading equipment and rapidly improving its offering of peeling
and shelling machines. Chinese suppliers have become active in the market despite China
itself not having a significant cashew processing industry. Chinese suppliers offer a range
of machines which are similar to the specialist alternatives, but often lower cost. They also
are competitive in the supply of multipurpose machines, particularly packing and sorting
machines.

The changes in the market reflect the development of the processing industries in each
major processing country. In Vietnam, cashew factories have become larger and less
labour-dependent due to competition in the labour market. Vietnam has become the
largest processor for export, which lends itself to larger, more efficient factories which use
high volume, high capacity production lines and as such, require machines which fit these
purposes. There are still many pre-process and part process plants in Vietnam, meaning
that smaller capacity machines are still being produced and improved.

The cashew sector in India has been on a drive toward mechanisation. Indian cashew
production is spread throughout much of the country. Processing has also diversified in
location and is now close to production areas and the large city markets of North India.
The relocation brings cashew production to areas with higher labour costs and a long term
history in agro processing. As a result, cashew processing has developed new mechanised
methods and equipment, especially for small and medium scale factories.

These developments have created more options of equipment and suppliers for buyers.
The list of suppliers has more than doubled since the first version of the equipment
study was published. There is no single homogenous set of machines. Each supplier’s
machine, service offering and installation package may differ from the others. The market
development means that there are many new suppliers who do not have a track record
or experience in African countries, but may have machines which are competitive and
appropriate for African processors. Research of the offerings, knowing the supplier and a
careful procurement strategy have never been more important.



2. Market Structure

It is important for processors or investors who are intent on building new factories or
upgrading or replacing existing machines, to understand how the cashew processing
equipment market works. The cashew processing equipment market is changing and
developing. As mentioned above, new entrants, new technology and new investors in
cashew processing have changed the processing equipment market and the machines
produced. Manual processing still plays a part, but mainly in small units and in pre-process
units where, for example, shelling is done before the nuts are sent for peeling and grading
at the main plant.

However, the vast majority of cashew processing plants throughout the world are semi-
mechanised, with machines for processing linked together in a production line, and
product moved from one section to the next manually or by conveyor. There are a handful
of fully-mechanised or continuous process plants where conveying of the product as well
as the process itself is conducted by machines supervised by a few workers. These plants
are usually large scale. A rough guide for full mechanisation is that capacity of RCN to be
processed should be a minimum of 10,000 tonnes per annum. For semi-mechanised or
mixed manual/mechanised plants, there are a range of machines which can be efficiently
utilised for capacity as low as 1,200 tonnes p.a., although that level is not ideal. There are
also small scale machines (e.g. standalone low capacity shelling machines or the “mini
fabrica” systems found in Brazil) which can be used in factories with capacities as low as
500 tonnes per annum.
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Changes in the market structure have been influenced by a range of factors related to the
product market as well as the processing machine market. These are: -

Factor Impact

Rising labour costs especially  More development of machines to reduce the labour

in India and Vietnam. needs of a factory

Food Safety demands from Mechanised plants are easier to manage from a
buyers and the introduction  food safety point of view, which looks for consistent,
of certified quality predictable production.

management systems. .
As quality management systems have been

introduced, cashew kernels buyers found the need to
audit and approve the processing plants. From their
point of view, larger plants are better as the cost of
audit, approval and monitoring is reduced. Larger
factories mean more mechanisation.

Essential elements of food safety are pest control.,
microbiological control, chemical residue compliance,
foreign matter control and control of harmful moulds
and other pathogens. There are machines and
technology which offer solutions for each of these.

Consolidation in Vietnam Vietnam is the largest importer of RCN and the largest
exporter of cashew kernels. The consolidation of
processing in Vietnam has meant that the trend has
been toward larger, more mechanised factories. These
factories need machines which are effective and
have high capacity. This has caused the Vietnamese
processing machine manufacturers to develop more
efficient, high capacity machines which are now
available to buyers in Africa.

At the same time, there are many smaller factories in
Vietnam often feeding into the large factories. This has
led to a parallel development of processing machines
which can stand alone at a lower capacity range.

This factor influenced the Viethamese machine
manufacturers who took the lead from Italian
manufacturer, Oltremare, the original supplier of
large-scale mechanised cashew processing solutions.
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Factor Impact

Expansion in India The fast development of cashew consumption in
India centred on the large northern urban centres,
the diversification in the cashew-growing area and,
above all, the increased dependence on imported
RCN, which meant that it was no longer necessary to
locate processing close to traditional growing regions
in South India. Processing plants are now located,
for various reasons, throughout India. Most of these
factories are medium scale and located in areas
without traditional processing skills and relatively
high cost of labour.

In response to the new demand, agro machine
manufacturers began developing cashew processing
machines suited to medium scale factories.
Throughout northern India today, there are
manufacturers offering a wide range of machines.
These machines often have their own specific design
features or innovations.

Innovation and Positive developments in peeling and shelling

Technological development ~ machines have been a factor in recent years. The
development of shelling machines of high capacity
with continuous flow, low breakage and improved
shell/kernel separation has been a feature of the
market. Peeling machines too have improved in
capacity, breakage and peeling success rates.
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Factor Impact

Competition Indian factories initially imported machines from
Vietnam and, to some extent, they still do. However,
the exposure to Vietnamese machines and the
opportunity to compete stimulated many new
machinery businesses to develop in India. Vietnam
still leads the market in shelling and peeling, but India
is catching up as the demand of Indian factories for
new machines and innovation increases.

The entry of China into the market with more generic
sorting and grading machines (e.g. colour sorters
and calibrators) has been followed by an increase in
the availability of custom-built cashew processing
machines. This competition is likely to continue and
grow.

Demand and diversification Cashew demand has increased by 86% since the

of processing first Vietnamese-manufactured peeling machines
appeared on the market in 2009. These machines
were largely based on innovation and design by
Oltremare of Italy. The fast growth in demand
stimulated further advancement in machines, and
new suppliers appeared. The ability and interest of
these suppliers to supply to African factories has often
been influenced by growth at home, as it is easier and
less risky to supply a nearby customer.

More recently, processing investment in African
countries has become a factor for the processing
machinery market. The development of factories in
Benin, Mozambique and Cote d’lvoire have stimulated
interest for export in machine-producing countries.

It has also stimulated an interest in developing home
grown solutions for example in Cote d'Ivoire.
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Factor Impact

Main stream suppliers

The expansion in the processing sector, together
with the demand for better quality management
systems, has created more interest from mainstream
processing machinery manufacturers who previously
would not have serviced the cashew sector. This

is especially seen in the marketing of sorting and
conveyancing equipment by firms in Europe, North
America and China.

This has created greater competition and, for the first
time, made the calculation high cost + long life vs.
low cost + shorter life a factor in cashew processing
purchasing decisions.

These factors have greatly changed the specialist cashew-processing machine market
structure which today looks like this:

Country/Region Processing machine sector

Vietnam

India

12

Consolidated into a few manufacturers of innovative
machines with interest in export but first loyalty to servicing
their existing customers in Vietnam.

Prices are mid-range and machine life is moderate. Interest in
export is high.

A few “full project” companies able to deliver a fully-
commissioned cashew factory.

Many mid-size and small companies producing machines for
medium-sized and small factories.

Specialist companies producing high tech sorting, packing or
peeling machines at high efficiency and cost.

Prices ranging from mid-range to low cost. Machine life tends
to reflect this.

Interest in export is high among the “full project” companies,
but often low with others who are occupied in the domestic
market.
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Country/Region Processing machine sector

China 1. Low cost, short life generic food processing machines are
readily available. These are often produced by large multi-
purpose companies making large ranges of equipment for
many different applications.

2. Prices and operational life tend to be low.

3. Interestin export is very high.

Europe/USA/ 1. There is only one specialist machine supplier in Europe —
Japan/Korea Oltremare. They offer large-scale factories of high quality with
long operational life and higher cost.

2. Food processing machine builders who seek to sell their
machines for use in the cashew-processing sector.

3. Prices tend to be high but machines have high quality and
long operational life.

4. Interest in exportis high.

Brazil Brazil has never been a major exporter of cashew-processing
equipment. There are essentially two processes at work in Brazil:

1. Processor-developed mechanised solutions in partnership
with local engineering firms. These factories are difficult to
even visit and the technology is not available to purchase.

2. Small scale and semi-manual factories are present in Brazil.
There are a number of mid-size firms that design and produce
equipment. This is usually offered as packages depending on
the intended capacity. This equipment may be available to
buy.

| 08 1



3. What does this mean for a buyer of equipment?

More options for machines and suppliers make the procurement task more difficult, but the
greater competition can make results more profitable if right decisions are made. Buying
cashew-processing equipment has never been more complex or demanding. Getting the
decision right or wrong can have long term implications for the success or failure of the
business.

VL.

VII.

An agreed procurement strategy and business planning is essential for
successful procurement in a diverse market (see Guidebook 4).

There are alternatives for processors and investors. Different systems, machines,
levels of investment and labour needs, are just some of the factors which need
to be considered. In order to make the right decision for the long term, it is
important to clearly define the needs of the existing or new factory by making
some important decisions or working parameters for scale, level of investment,
management skills and target markets. It is important for the procurement

team to know their own business and to conduct a needs analysis, taking into
account, among others, funding, scale, management ability, labour skill, location,
environmental factors and target markets.

Cashew factories now need more space, better and more reliable electrical
systems, better ventilation and better design for a logical flow when using
processing machines.

A wide range of processing equipment is available for each stage of the process.
Making the right choice of equipment can determine success or failure in the
business. Information on the technical factors, servicing, operational life, and
commissioning of equipment has become essential. Procurement teams must
know the market and conduct effective market research.

The advent of mechanisation means that initial capital needs are higher. It is
important to ensure that there is enough funding for the capital investment and
working capital, especially in times of high raw material prices.

The large number and different types of suppliers mean that it is essential that
a procurement team know the suppliers well before decision-making. This may
involve research, telephone communication or factory visits.

Reliability and performance depend not only on the initial purchasing choice,
but also on the servicing options offered by the supplier or available at the
factory location. Even the best machine at the lowest cost is useless if key spare
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VIIL.

parts cannot be found. Fact-based evaluation and challenges to manufacturer
performance claims are essential in good decision making. It is also essential to
assess the skills of maintenance staff and managers on site to handle the new
demands placed on them by the advances in processing equipment.

As mentioned above in relation to the market structure, the options for supply
mean that it is vital to assess the lifetime of the machine in relation to its cost.
This is a relatively new issue for the cashew processor. It may not always be that
the cheapest machine is the best choice if that machine has a short lifespan.
Low cost machines may have an effective lifetime of 3-5 years depending on
how they are managed. Higher cost machines, possibly constructed with higher
quality materials and higher quality parts like electric motors, may turn out to
be better value in the long run. This decision will be influenced by the speed

of developments in the technology. It may, for example, be better to buy a low
cost, short life machine in a market situation where the technology is likely to
improve rapidly.

Some related factors of the performance of machines and the factory as a whole, but which
are often overlooked in the procurement process are:

Ease of cleaning - a key consideration in machine efficiency and food safety.
Level of noise produced - can impact productivity of workers.

Space taken up by the machine.

Contamination — especially with CNSL in shelling.

Dust produced —possible contaminant of kernels and potential danger to
workers.

Maintenance needs and scheduling.

Availability of spare parts.

The purpose of the following is to give the procurement team or business planner an initial
briefing on cashew-processing equipment

1101



3. Cashew-Processing Equipment

3.1 In-Shell Calibrators

Stage in the process Calibration of RCN is done at the beginning of the
processing process, either before storage or steaming.

What does it do? The in-shell calibrator removes foreign matter and grades
the nuts according to size. Available machines grade the
RCN into threeg, four, five or eight sizes.

The most common sizes are 18mm, 20mm, 22mm, and
24mm. RCN size impacts shelling; therefore, processors
need to decide on the number of calibres (three, four, five
or eight) to facilitate management and building of the
shelling section.

Available capacities A minimum quantity of 200kg is required for a calibrator

to function efficiently. Available in-shell calibrator
capacities range from 500kg/hour to 3 MT/hour.

Ease of use A rotating cylinder with screens of different sizes allows
RCN to fall through by sizes.

Maintenance Must be cleaned regularly to remove debris from the
screens.

Control Simple electric motor and rotating cylinder. The speed

of the rotation must be monitored and controlled for
efficient performance. The quality of the motor and the
moving parts will determine the lifespan of the machine.

Suitability for small Some small processing factories do not calibrate RCN.

factories Models suitable for small scale factories are now available,
notably in India and Brazil. The use of calibrators ensures
efficiency in the processing process. It is essential for
mechanical shelling of RCN.

Options Most calibrators can be used with an elevator and
automatic conveyance system.

Scalability High potential for scaling up calibration capacity for small
and medium size factories.
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Pay attention to Electric motor size for the calibrator capacity and its
durability

Current suppliers in Africa  Almost all suppliers of the full range of machines will
supply to Africa. Oltremare offers a post-harvest handling
unit for full preparation.

Other suppliers Agrotech, Brazil.
Price range (2018) US$5,400 - US$13,800

Full calibration and integrated conveyancing are available
e.g. US$30,000 - US$40,000 (MK Tech, Vietmold)

Figure 1: In-Shell Calibrators

Source: GIZ/ComCashew; Mekong
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3.2 Steam Cookers / Boilers

Stage in the process

What does it do?

Available capacities

Ease of use

Maintenance

Control

Suitability for small factories

Options

After calibration, steaming is the first actual stage of
RCN processing.

In most cases RCN are steamed to facilitate cutting,
to reduce breakage and to protect workers hands
from CNSL. Steaming is a critical stage of RCN
processing. Attention must be paid to the duration
of steaming, temperature and initial moisture of the
nuts.

250kg — 1000 kg

Boilers are loaded and timed. The duration of
steaming required depends on RCN quality

and the type of boiler. Processors should follow
manufacturer’s specification on steaming duration,
temperature and air pressure.

Rotary boilers are more complex to use but require
less steaming time and allow for larger batch sizes.

Regular maintenance is required for efficient
functioning of the boilers. Rotary boilers fitted with
elevators require frequent and higher levels of
maintenance.

There are simpler models favoured in India but
which require manual control of cooking duration.
Rotary boilers are generally more advanced and will
have a time control system.

Smaller size cookers can cook 2-2.5 tonnes / day,
which may be suitable for smaller factories.

Rotary steamers can cook up to 12 tonnes per day
but should match the capacity of the factory at
shelling and peeling stages.

Rotary or static system.
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Scalability The machines are relatively small and low capacity.
Scaling is achieved by adding more machines.
Shelling different batches which have been cooked
separately will usually not create a problem.

Pay attention to As always with boilers, careful attention to the
lines and pipes is essential. Loss of pressure or
temperature will reduce efficiency which may not be
obvious until too late in the process. Steam can be
dangerous, and workers should be well trained.

Current suppliers in Africa Vietmold, Cao Thanh Phat (CTP), MK Tech from
Vietnam and a range of Indian suppliers.

Other possible suppliers Other Indian suppliers, Brazilian suppliers for small
units (50kg)

Price range (2018) 320kg boiler, non-scalable $2,500 - $4,500

>320kg capacity rotary boiler with loader $6,500 —
$14,500

Figure 2: Steam Cookers / Boilers

African model
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Brazilian Mini Factory Boiler

A

Source: Gayathri Industries; cashewmachines.com, Rami International
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3.3  Manual Cutting/Shelling Machines

Stage in the process

What does it do?

Available capacities

Ease of use

Maintenance

Control
Suitability for small factories

Options

Scalability
Pay attention to

Industry Developments

Current suppliers in Africa
Other possible suppliers
Price range (2018)

After steaming and cooling RCN, the shell is removed
to obtain the kernels

The shell is cut without affecting the kernel to keep the
kernel whole. African factories report 90 % to 95 % of
whole kernels are obtained after cutting manually, but
others report levels as low as 80%. Low breakage is a
key factor in successful cashew processing.

Manual cutting capacity depends on productivity per
worker, as well as the number of workers and cutting
tools. Currently, the productivity per worker per shift in
African factories ranges from 35kg to 40kg.

The Vietnamese two-pedal tables have the best record
in cutting high volumes. However, workers in Africa
often prefer Indian manual cutting machines. High
level training of workers in manual cutting is essential.

Cutting blades must be sharpened and adjusted to suit
RCN size. The cutting areas need to be clean for kernel
quality and food safety reasons. At this stage, the
kernel is obtained from the shell.

Cutting tools are operated by individual workers.
Mostly used in small factories.

Standing, pedal and lever

Seated, two pedals

Seated, single lever

High

Health implications of workers using pedal and lever

Shelling machines are among the most significant
advances made in cashew processing technology in
recent years.

Best Engineering, Muskaan, Gayathri.
Brazil Agrotech
USS 75 - USS 400
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Figure 3: Manual cutting machines

Brazil
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India

Source: GIZ/ComCashew
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3.4  Automatic Cutting/Shelling Machines

Stage in the process

What does it do?

Available capacities

Ease of use

Maintenance

Control

After steaming and cooling RCN, the shell is removed to obtain
kernels

The shell is cut to obtain the kernel. Automated shelling results
in a higher proportion of broken kernels than manual cutting.

Most factories today are using a mechanised shelling process.

40kg/hour to 2000kg/hour (Manufacturer claims).
General range 400-1200kg per hour

Shelling machines tend to process just one size and
are designed to process that size in harmony with the
calibration system. E.g. Vietmold quoted three or four
machines as necessary in a high-volume factory.

Calibration is a key aspect of successful mechanised
shelling. The calibration and cutting processes should be
carefully considered together when sourcing equipment.
This should include consideration of the uniformity of the
available raw material.

Shelling machines must be well-maintained and carefully
supervised. The continuous process type of machines are
complex and should be only considered for a factory that
will have technical expertise on hand and access to good
communications for service advice and spare parts.

The machine must be cleaned regularly. Blades should be
cleaned and kept sharp. Feeders must be clear and allow flow.

Modern high capacity machines, for example the Oltremare
model, are electronically controlled and designed for medium
to large scale processing.

The lower capacity standalone models often require manual
adjustment before nuts are fed into the machine for cutting.
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Suitability for small
factories

Performance

Options

Scalability

Pay attention to

Industry
Developments

Current suppliers in
Africa

Other possible
suppliers

Price range (2018)

The standalone models e.g. Buddhi type are suitable for small
scale factories. The appropriate technical expertise is required
for efficient performance and especially maintenance.

Performance claims for manufacturers range from 85 % to

95 % cut-open RCN in the first shelling cycle. Breakage in the
shelling process claims range from 3-5%. Uncut nuts are as low
as 5% according to manufacturers. Manufacturers’ claims are
difficult to substantiate, especially regarding recently launched
models.

Manual, semi-mechanical and mechanical cutting.

The standalone models and other small machines are scaled
out by installing more machines in the same area.

The medium and large machines are scaled up through the

installation of modern and more efficient machinery, but this

can be costly as machines have to be installed for each calibre

of cashew nut.

«  The number and calibre of the machines in terms of their
suitability for the nuts in the region.

« The separation of shell and kernel (scooping) including the
possible contamination of the kernel by CNSL.

« Ensure that you are buying the latest model.

Higher capacity machines are now available. Improvements in
separation and reliability are expected.

MK Tech, Vietmold, Gayathri, Buddhi.

Nexgen, CTP, Muskaan.

USS$ 1,500 - US$ 165,000 depending on capacity of machinery.
This covers the range from 40kg per hour to 1200 kg per hour.
There is also a different labour structure with two workers
needed to operate the low scale machine (40kg) and only five
for a 1200 kg machine.

For large scale operators, a fully-mechanised cutting system
would cost US$400,000-US$450,000 for a 10,000 RCN tonne
capacity plant.
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Figure 3: Automatic Cutting / Shelling Machines

Chinese Machines

Buddhi
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Gayathri

PILONNAGE DE NOIX DE CAJOU, SYSTEME DE SEPARATION ET DE SCOOPING/ CASHEW NUT SHELLING, SEPARATING AND SCOOPING SYSTEM
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Vietmold

CASHEW SHELLING MACHINE SM400

Capacity: 400 = 500 Kg nuts / hr

Sources: GIZ/ComCashew, Buddhi Industries, Gayathri Industries; cashewmachines.com;

Vietmold

3.5 Oven Dryer

Stage in the process
What does it do?

Available capacities

Ease of use

After cutting of RCN and before peeling

The shelled nuts are heated on trays to make the testa

brittle for easy peeling to reduce breakage, thus increasing
output. This can be done through a variety of energy sources,
including a steam boiler fuelled by cashew nut shells, a heat
exchanger, electricity, gas or oil.

Even drying to give a homogenous product for the next stage
is a key factor in optimum preparation for peeling.

Range from 500kg to 5000kg

A modern dryer fitted with electronic controls and fan air
circulation is easy to use. Older models without the air
circulation require manual rotation of the trays to prevent
scorching of the kernels, and constitute significant risk to the
colour of kernels.
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Maintenance

Control

Suitability for small
factories

Options

Scalability

Pay attention to

Industry Developments

Current suppliers in
Africa

Other possible
suppliers

Price range (2018)

Regular cleaning of trays and oven. Testing of control panels
for efficient functioning.

Many modern oven dryers have full electronic control. Older
types are controlled manually by workers who regulate the
timing and temperature. It is important to know RCN quality
to set the appropriate drying time.

Range of capacities. At start up, ensure that oven capacity can
be increased to dry higher kernel volumes.

+ Capacity /cost
«  Control systems

« Mechanised or manual rotation

The potential for scalability is limited. It is essential to
consider the expansion plan and long-term capacity ambition
when buying for this section.

+ Maintenance

+ Boiler capacity

+ Quality of control equipment
+ Heat circulation in the oven

+ Quality of trays — ensure compliance with food safety
standard

Higher capacity incorporating drying/cooling tunnels.

Reduction in manual handling.
Vietmold (SM Range), MK Tech, Gayathri (ASM 600).

Check mid-size Indian suppliers.

1.2 tonnes US$10,000 -$15,000.

fully electric steel construction: US$ 39,000
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Figure 5: Oven Dryers

Ghana

=

Vietnam

Source: GIZ/ComCashew
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3.6 Thermal Shock/Humidifier

Stage in the process

What does it do?

Available capacities

Ease of use

Maintenance

Control

Suitability for small factories

Options

Scalability

Pay attention to

Industry Developments

Current suppliers in Africa

Other possible suppliers

Price range (2018)

After drying, in preparation for peeling

This is an option found in African factories - After
drying, kernels are cooled and treated with a short burst
of hot steam in a thermal shock chamber to loosen the
testa.

Often made on site. Manufacturers offer machines
which render this operation obsolete.

The kernel is placed on trays and wheeled into the
thermal shock chamber for cooling over a period of
time.

Regular cleaning of thermal shock chamber and
checking of steam outlets.

The cooling time is manually controlled, and water
quality is tested for compliance with food safety
guidelines.

High

Modern Thermal shock chambers combined with
drying ovens

The potential for scalability is limited. The decision of
thermal shock chamber size should consider expansion
plans.

Water quality
Temperature of the thermal shock chamber

Equipment suppliers offer improved humidifiers.
This product is best built locally, for example by
Technoserve.

No suppliers but advice is available from African
Cashew Alliance and Technoserve.

None

US$ 1,000 - US$ 3,000 depending on capacity.
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Figure 6: Thermal Shock Chamber

Source: GIZ/ComCashew
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3.7 Peeling Machines

Stage in the process
What does it do?

Available capacities

Ease of use

Maintenance

Control

Suitability for small
factories

After shelling and drying to loosen the testa

The kernels are peeled by rotating springs and /or brushes
which loosen the testa. Compressed air is used to separate the
testa from the kernel. An air compressor is necessary to go with
the peeling machine.

Peeling machines have seen significant advancement in

the past couple of years. In particular, the greater use of
compressed air has decreased the number of unpeeled kernels
on each run.

Manufacturers claim machinery performance up to 500kg/
hour. In some cases, reducing proportions of the kernels must
be run through the machine two or three times with some
kernels being eventually sent for manual finishing.

Breakage varies, depending on RCN quality, machine
management and machine efficiency.

The effective use of peeling machines requires appropriate
technical knowledge about the operation and maintenance of
the machine. It is important to understand the factors which
influence the effective performance of the peeling machine in
your factory.

It is very important to obtain the manufacturer’s instruction
manual published in a language understood by maintenance
staff.

Cleaning and regular adjustment and maintenance of the

peeling machine is essential. Depending on the capacity used,
manufacturers suggest full maintenance twice per annum.

Electronic control panel.

Unsuitable for small factories.

The Agrotech small-scale machine might be a better solution.

| 28 1



Options

Scalability

Pay attention to

Industry
Developments

Current suppliers in
Africa

Other possible
suppliers

Price range (2018)

Manual peeling is the only other option. During a forum on
processing at SIETTA 2018, experts agreed that mechanisation
in peeling would be their priority if they had to choose
between the sections.

Peeling machines should only be introduced after workers
have undergone training in manual peeling. Currently, the
proportion of manual peeling in mechanised systems in Africa
is estimated at 20-40 %. This level can be reduced to 0% by
increasing peeling machinery efficiencies.

Some manufacturers are still offering older models. Take care to
ensure that you purchase the latest model.

The most significant issue according to processors is the
number of unpeeled kernels. These kernels must be manually
peeled and can increase breakage. The unpeeled kernels may
relate to the quality — especially post-harvest handling of the
RCN - as much as to the operation of the peeling machine.
Manufacturers claim peeling success rates at 80-95%, but
reports from factories suggest that this may in fact be as low as
70%. Breakage is claimed to be 4-8% which appears in line with
processors’ experience.

Processors are installing the new generation of improved
machines.

Oltremare, Vietmold, MK Tech., Gayathri, Best Engineering, My
An.

Smaller scale from Indian manufacturers - see listing of
suppliers.

Peeling machine US$13,000 - $25,000
Peeling machines with compressor US$25,000 to US$50,000
Small scale machine US$3300 (50-60kg per hr)
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Figure 7: Automated Peeler
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Source: Gayathri Industries; cashewmachines.com; Oltremare

3.8 Cashew Wholes Grading Machines

Stage in the processing
process

What does it do?

Available capacities

After peeling, the kernels are sorted into the different grades
by colour and by size

This area has become more complex in recent years. Most
new and modern factories are using a type of colour sorter
to classify according to WW, SW, SSW and DW. This has come
about due to the availability of more cost competitive colour
sorters. It is also a result of the larger scale of factories now.
Modern colour sorters may use imaging technology, X-ray
and laser.

The second part of the process is the grading of the kernels
according to size, which is usually a mechanical process.

Colour sorters can grade up to 1 tonne per hour.

Mechanical size graders 80 kg/hour - 100 kg/hour
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Ease of use

Maintenance

Control

Suitability for small
factories

Options
Scalability

Pay attention to

Industry Developments

Current suppliers in
Africa

Other possible suppliers

Price range (2018)

Grading is mostly done manually. In mechanised grading
systems, processors have consistently experienced problems
with poor grading and breakage of kernels. More research is
required to improve the efficiency of whole kernel grading
machinery.

Electronic machines require regular and high-level
maintenance.

Electronic control panels

Unsuitable for small factories due to high costs and the
high kernel volumes required for the machine. Technical
complication of the machine requires specialised
management expertise.

Manual grading is the only other option.
None scalable in small and medium factory systems
Exaggerated manufacturer claims of machine performance

Processors are demanding greater accuracy and faster
processing from colour sorters. These factors are currently
related to the price of the machine with high levels of
accuracy and capacity available from high quality /cost
manufacturers.

There are developments from manufacturers such as
Nanopix of India, with sorters which learn and improve
identification as they are used using artificial intelligence.

Oltremare, Buhler, China Meyer, Nanopix.

Cao Thanh Phat (CTP), Viet Mold, MK Tech

Colour sorters US$16,000 -US$65000
Mechanical sorters US$3,200 - US$15,000
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Figure 8: Size Grading Machine

Size sorter

Source: Gayathri Industries; cashewmachines.com; Buhler
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The KF Model cashew kernel grading machine
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_

The KM Model cashew shell and kernel sorter

Source: MEYER Optoelectronic Technology Inc.
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3.9 Grading Machines for Broken Cashew Kernels

Stage in the processing
process

What does it do?

Available capacities

Ease of use

Maintenance
Control

Suitability for small
factories

Options

Scalability

Pay attention to

Industry Developments

Current suppliers in Africa

Other possible suppliers

Price range (2018)

After peeling, the broken kernels are graded

The grading machine sorts all broken kernels by size
according to international quality standards.

Up to 150 kg/hr.

The broken kernels are spread on grading sieves to grade
the broken kernels, consistent with international quality
standards and buyer specifications.

Regular cleaning of grading sieves.

Electronic control panel.

High

Manual grading

High potential for scalability. Incorporate scalability at the
planning stage of the factory.

Machine quality and reliability.

Compliance with food safety standards.
Continuous research for small scale factories
Best Engineering, Gayathri, Vietmold, Muskaan

Many suppliers offer this machine with price ranges
defined by capacity.
US$2,400 - US$3,800

A full continuous process grading system with
conveyancing ranges US$25,000 - 30,000 for a system 800
- 1000 kg per hour.
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Figure 9: Piece Kernel Separators

Source: GIZ/ComCashew
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3.10Vacuum packaging machines

Stage in the process
What does it do?

Available capacities

Ease of use

Maintenance

Control

Suitability for small
factories

Options

Scalability

The final stage of cashew processing is vacuum packaging

Vacuum packing machines are generally not specifically
designed for the cashew industry. Therefore, the range of
suppliers is wide with specialist packing machine companies
offering standalone solutions, and specialist cashew
equipment companies offering integrated packaging
machines. In general, packaging machines can be bought as
standalone units as matching them to the rest of the process
is straightforward.

The kernels are fed into a vacuum packaging machine, either
manually or by conveyor, with weight check and metal
detector. This machine aerates and cleans the kernels. It fills
and weighs the kernels into pouches. The pouches are then
vacuum sealed and stored, ready for shipment either packed
in cartons to be marked prior to shipment or simply in the
vacuum packs ready for final packing.

Capacity is only an issue for the largest factories, with
machines generally capable of exceeding 2 MT/hour (25,000
tonne RCN equivalent per annum)

The machines are relatively straightforward to usein a
semi-mechanised process, but may be more complex if a
mechanised or automatic feeding system is used.

Daily cleaning and regular testing of the weighing scales. The
packaged products should be tested for integrity of seals,
pressure of the vacuum and quality of the gas backflush.

Direct electronic control panels to set weight, vacuum and
back flush.

If a small processor is targeting export markets, then a
packaging machine is needed even if the capacity of the
machine may be well beyond the volume processed in the
factory.

Tin packaging, especially demanded by buyers in the Gulf
States.

The packing machine is unlikely to be a barrier to expansion
due to capacity.
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Pay attention to

Industry
Developments

Current suppliers in
Africa

Other possible
suppliers

Price range (2015)

Integrity of the vacuum seal.

Even and effective gas backflush.

Availability of pouches, delivery time and cost of pouches.
Developments in recent years have been few, given the
already advanced nature of this section. The main advances

have been in the feeding and conveying of the kernels to the
machines and changes in the gases used.

Oltremare, Multivac, Sepack, Libra MK Tech.

High quality machines from Europe at higher cost.

Vacuum packer with conveyor and screen circa US$30,000
Small scale packer: US$3,300

Metal detector unit: US$3,000 - US$16,000 depending on
quality and capacity.

Figure 10: Vacuum Packing Machine

Ghana

Sources: GIZ/ComCashew, Gayathri Industries; cashewmachines.com
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Source: NCP; Oltremare
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The Competitive Cashew initiative (GIZ/ComCashew)

The Competitive Cashew initiative, formerly African Cashew initiative (GIZ/ACi), presents a
new and innovative model of broad-based multi-stakeholder partnership in development
cooperation. GlZ/ComCashew is a private-public partnership programme under the
implementation of the Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
GmbH, with funding from the German Federal Ministry for Economic Cooperation and
Development (BMZ) as well as Cooperation Partners from the private and public sector.

GlZ/ComCashew’s main objective is to increase the competitiveness of African cashew
smallholders, processors and other actors along the value chain to achieve a lasting
reduction of poverty in the project countries - Benin, Burkina Faso, Céte d’lvoire, Ghana,
Mozambique and Sierra Leone. GIZ/ComCashew aims at ensuring that by 2020, each of
the 580,000 cashew farmers trained will earn an average additional annual family income
of at least $600.

Beyond increasing farmers’ direct income, the initiative aims at improving cashew
processing capacity in Africa, developing sustainable supply chain linkages and
supporting a better organisation and coordination of the cashew sector. GIZ/ComCashew
also strengthens initiatives in the cashew sector and responds to questions regarding
investment and processing.

It is time to accumulate and share the valuable experience and knowledge gained in the
production and processing of raw cashew nuts and its by-products with industry as well as
potential investors in the raw cashew nut processing sector.



This Guidebook on Cashew Nut Processing Equipment is to provide an overview of the
technical information on a range of cashew nut processing machines and to provide
a list selected suppliers of processing equipment. It is a practical guide on selection of
processing equipment and their function in the process.

It provides valuable information on the following:

selection of equipment, commissioning, installation and management of
machines

technical information on a range of cashew nut processing machines
names and contacts of 170 selected suppliers of processing equipment

basic guidelines and information on the different types of processing equipment
and their function in the process

Other Titles in this Series:

Cashew Processing Guide Number 1: Guidebook on the Cashew Processing
Process

Cashew Processing Guide Number 2: Opportunities and Challenges in Cashew
Processing in Africa

Cashew Processing Guide Number 4: Guidelines for Choosing Raw Cashew Nut
Processing Equipment

Cashew Processing Guide Number 5: Food Safety, Traceability and

Sustainability in Raw Cashew Nut Processing
I“B‘N ‘9 7‘8“9 S“ ﬂﬂﬂ 6
9 ‘789988‘292256‘



