Preserve your grain
with nitrogen

CROP-PROTECTOR®
Nitrogen Generator
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CROP-PROTECTOR® Nitrogen Generator
The CROP-PROTECTOR® Nitrogen Generators are designed for efficient infestation
control. By flushing the stored crop with nitrogen and reducing oxygen levels,
all insects, mites and fungus will be killed or paralysed in the oxygen depleted
environment. The CROP-PROTECTOR® Nitrogen Generators use a Pressure Swing
Adsorption (PSA) system to generate the Nitrogen.
The CROP-PROTECTOR® Nitrogen
Generators are used together with the
iGRAIN® Sensor system to monitor the
flushing process and the condition of
the crop.

The CROP-PROTECTOR® Nitrogen
Generators are configured to suit your
needs with a Nitrogen capacity of
between 100 and 500 Nm3/h.
They are permanently installed in
either a 20’ or 40’ HQ container.

All monitoring data from the iGRAIN®
Sensor system and the Oxygen/
Nitrogen concentrations for each
silo are recorded and displayed in
the iGRAIN® Dash Board Manager
software. The data is also available in
the iGRAIN® Smart APP. This makes
grain management easy. All data are
also available to your local SCADA
system if required.

Advantages
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Professional design

Precise Zirconium Oxygen analyser

Unique molecular sieve
Very durable Atlas Copco
Compressor

Data available in the iGRAIN® Dash
Board, the iGRAIN® Smart App or
your local SCADA system

Integration with the iGRAIN® Sensor
system

iGRAIN® O2 Sniffers report the
conditions in each cell/silo 24/7

Operating principles
The Nitrogen is generated with a PSA principle.
The system components consist of the following units from air intake to the Nitrogen
tank:
Intake filter unit

Molecular sieve adsorption tower

Screw compressor

Nitrogen buffer tank

Compressed air buffer tank

Oxygen analyser

Air condensate separator

Distribution valve assembly

Air freeze dryer
The system separates Nitrogen directly from the air via molecular kinetic effects in a
special carbon absorption sieve.

Nitrogen is especially effective
for preservation of:
Beans
Nuts
Lentils
Wheat
Coffee beans
Canola
Barley
Maize
Rice
Cocoa beans

Distribution is possible
anywhere in the processing or
storage containers.
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Design layout in 20’/40’ HQ container
The general principle of the design is shown below.

Side view

Top view

Control system
The system contains an HMI
that records and controls
the process including
various control parameters.
The iGRAIN® Smart App
enables remote access for
monitoring the performance
and the nitrogen filling
efficiency in each silo.
It is recommended to include the iGRAIN O2 Sniffer.
This Sensor is connected to the control system and
confirms the Nitrogen flushing efficiency. The O2/N2
concentrations in the commodity can then be viewed in
the Smart App. Alarms for High Oxygen level can also
be activated.
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Nitrogen distribution system
The Nitrogen can be distributed via connection hoses from the Nitrogen buffer tank to silos etc.
A manifold system with valves on each outlet makes distribution to the relevant silos easy.
The CROP-PROTECTOR® Nitrogen Generator should be placed as close to the silos as possible, and
the manifolds should be placed so the distance to each silo is as short as possible.
Alternatively, the distribution system can be installed locally with steel or hard polymer pipes.

Overview example with manifold and distribution hoses

Distribution hoses
The Nitrogen distribution hoses are made of
50 mm durable rubber-polymer. The hoses
should be installed permanently to ensure
optimum protection. They adapt to our special
valves and the manifold system.

Manifold distribution valve units
The manifold can be placed where convenient
for the distribution of the nitrogen. Each
outlet from the manifold has a valve to enable
manual selection of distribution according to
need.

N2 Inlet

Manifold with valves
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CROP-PROTECTOR® Nitrogen Generator
assembled in 20’/40’ HQ container
All generators are designed and manufactured to the highest standards. The specific
design and container size depends on the specific nitrogen volume and purity
required.

Container with
compressor (other end)

Main container with the complete installation of the
CROP-PROTECTOR® Nitrogen Generator system –
ready for commissioning
Advanced and durable
screw compressor
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Technical specifications
Assembly

20’ / 40’ HQ container for permanent installation, double door which
must be accessible at both ends.

Recommendation

It is recommended to install the container on a concrete foundation.
In tropical areas, it is also recommended to install a sun shield roof
on top of the container. Refer to the CP drawing for permanent
installation and suggested roof design.

Nitrogen capacity

100 - 500 Nm3/h in one 20’ or 40’ container

Nitrogen purity

98.5% - 99.5% N2. Applications with 99.9% N2 purity also available.

Voltage

380-440 VAC, 3 phase

Power total

40 – 100 kW (Peak Load) depending on capacity and purity

Net weight

Approximately 6,500 Kg (20’) or 12,000 Kg (40’)

Nitrogen outlet

50 mm hose to be connected to distribution manifolds.
Valves included for all tanks/silos connected.

Generation principle

Pressure Swing Adsorption (PSA) – special design

Compressed air storage tank 1 - 2 m3, 16 bar
Nitrogen storage tank

1 - 2 m3, 16 bar

Safety valves

Including safety release valves on all tanks and pressure sensors for
control system

Oxygen analyser (1)

Integrated Zirconium gas analyser controlling the Nitrogen
generation
Resolution in range 0 – 3%: 0.01% O2 corresponding to nitrogen
purity 97% to 99,9%
Integrated with control system

Oxygen analyser (2)

iGRAIN® O2 Sniffer for installation in the tank/silo.
Monitoring the Nitrogen filling percentage inside the silo
Measuring range: 0.00 - 25.0% O2
Resolution: 0.1% O2
In this way the process monitors both the outgoing nitrogen and the
actual Nitrogen concentration inside the silo/tank.

Control System

Touch screen PC-based HMI with diagnostic tools and monitoring
Interfaces with the iGRAIN® sensor monitoring control system
Displaying trend curves for:
• Pressure in air and Nitrogen tanks
• Nitrogen purity
• Calculated flow rate to silos/tanks
Alarms from the system are communicated via the iGRAIN®
gateway included in the sensor monitoring system.

CROP-PROTECTOR®
Smart App

The Smart App keeps users updated about the status of the
nitrogen generator, including the nitrogen filling efficiency in all
silos/tanks monitored.

The system can be monitored or controlled remotely via the LAN connection.
For safety reasons, the generator can only execute START-UP via the container control panel.
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Monitoring and
control of grain silos

Removal of Aflatoxin
and other Mycotoxins

Chiller

Safe storage of crops
with cooling

Safe storage of crops
with nitrogen
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