Business case Dutch Railway Company

1

Index

Page

1 General

3

2 Business case Dutch Railway Company

3

3 Infuser

4

- The concept
- The technology
- Ozon

4 The installation

6

5 The solution

7

6 The results

7

- Graphics

8

- Savings

9

7 Photo reporting

10

2

1. General

Kitchen extraction systems:
Contaminated and dirty kitchen extraction (ventilation) systems increase the risk of
fire considerably. This is because grease, dust and other pollutants act as fuel when
a fire breaks out. When this happens, the flames ignite the grease in the exhaust
ducts, which in many cases cause very large fires with serious that are hard to put
out. Keeping the entire extraction system clean ensures that this risk is minimised.
In addition, contamination of your kitchen extraction system also has consequences
for the technical condition of your system. Parts wear out faster, filtration becomes
contaminated and its efficiency decreases. The greasy contamination in the filter
system will also cause rapid pressure loss of the whole system. In turn, the fan has
to work harder, at the expense of the efficiency and the life of your installation.
Why is cleaning and maintenance of your kitchen extraction system necessary?
• Reduction of fire hazard
• Meeting insurers' requirements
• Optimal hygiene in the kitchen
• Better air quality
• Longer service life and lower equipment consumption.

2. Business case Dutch Railway Company
For some time now, CJPG Technical Maintenance has been performing the
maintenance on a number of grease extraction systems of a number of fast food
chains at various stations of the Dutch Railway Company. Maintenance of these
systems, keeping them fire-proof and keeping the systems profitable entails
considerable costs for these systems.
In consultation with the Dutch Railway Company, we went looking for a solution to
the challenges in terms of reducing fire risk, keeping the installation profitable and
reducing maintenance costs. From this we entered into this business case together
with our partner Infuser and the Dutch Railway Company to demonstrate that the
aim to have less pollutants in the system, to make the system more profitable and
to reduce costs is certainly feasible!
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3. Infuser

The concept:
Infuser have developed a package-solution
for kitchen exhausts. This solution both removes grease in the ventilation duct and
reduces or eliminates odour. The system is based on injecting the right amount of
ozone (O3), a highly effective cleaning agent, into the ventilation duct using
Infusers specially designed compact ozone generators and monitoring technologies.
The ozone gas spreads evenly in the whole duct network, even to areas that are
normally hard to reach through normal cleaning.
Infuser offers a high-performing system that is compact, easy to install and operate
while needing only minimal maintenance. The system does not require expensive
consumables that need frequent replacement. It provides a solution for the
commercial kitchen owner or operator that is economically sound and
environmentally friendly.
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THE TECHNOLOGIES
The INFUSER solution is provided as a package with all necessary parts included.
The system is easily implemented in both new and existing kitchens. Once installed,
the ozone gas is diffused on a continuous basis in the kitchen duct. The system
automatically turns on and off with the ventilation system, thereby cleaning only
when needed. This can be done by connecting the system to the central PLC of the
ventilation or by using flow-sensors.

!

OZONE
Ozone naturally occurs in our environment and in the air. The ozone gas (O3) is a
powerful oxidant, which turns to oxygen (O2) after reacting with the pollutant or
smell, leaving no harmful chemicals or compounds behind. In the duct, the ozone
reacts with the surrounding grease, organic compounds and smelly compounds by
breaking down the unwanted molecules. The continuous diffusion of ozone in the
duct keeps the duct free from grease and odours.
As a powerful oxidant, ozone is also able to kill bacteria and other microorganisms,
and thereby prevent the build-up of such pathogens.

!

!

Illustration of the chemical mechanism of ozonolysis of fat. The ozone molecule (left ill., blue)
attacks the carbon-carbon double bond through a ring-shaped intermediate (center ill.). The
products (right ill.) are less viscous, more volatile and more water soluble.
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4. The installation
The installation in question, at one of the large stations in the Netherlands, consists
of approximately 90 meters of extraction duct, a large extraction unit of around
30,000 m3 / h. There are three filter sections in this extraction unit, namely; grease
trap filters, F7 pocket filters and carbon filters for deodorising.
Due to the large amount of grease in the extracted air, the pockets of filters become
full within a period of 10 days. The resistance increases and the filter function
decreases, as does the suction capacity.
The filtration is monitored through the building management system. With a
pressure difference of 255 Pa across the filters, the filters must be exchanged. In
this situation this pressure difference was achieved in 14 days.
This means that the filters must be changed every 14 days and the old filters must
be removed.
In addition to the 26 filter changes, the system must be cleaned at least twice a
year and the carbon filters also had to be replaced twice a year. The total costs for
this annual maintenance are around € 56,800.00.
These costs are only for the cleaning of the systems in the general building which
falls under the management of the Dutch Railway Company. There are also costs
involved with the maintenance of the ducts, volume valves and other parts that are
located within the space of the fast food chain.
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5. The solution
Based on the above information, we started looking for the right solution to reduce
pollution, reduce fire risk, improve efficiency and reduce maintenance costs
together with our partner Infuser.
We proceed with the installation of the Infuser Compact 20 ozone generator for
kitchen extraction systems. Ozone breaks down the fat and reduces odours.
However, reducing odours is highly dependent on the composition of the air and the
condition of the installation.
In October 2018 we initially installed a unit that produces 20 gr. of ozone per hour.
This was connected to the extraction system, as close as possible to the extraction
point by means of special stainless steel spray nozzles. After a test period of one
month it turned out that 20 gr was not sufficient to achieve the desired result. We
added 2 more units in November 2018, resulting in a total of 60 gr. of ozone per
hour injected into the system.

6. The Results
The ozone has shown that the system is not further contaminated, there is
discolouration due to smoke development of one of the baking devices, but this
discolouration is smooth and not greasy.
(See the photo report in paragraph 7)
The service life of the pocket filtration is considerably improved, whereas previously
the filters had to be changed once every 10 days, the filters have now have to be
changed after 8 weeks.
This means a cost reduction, only over the pocket filtering of more than 70% per
year.
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Graphics

Pressure loss filtration before starting business case

Service life filtration without Infuser only max. 14 days

Pressure loss over filtration with application of the Infuser unit

Service life filtration is at least 8 weeks
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Savings
Given the contamination of the systems, the old maintenance schedule of twice a
year can also be adjusted.
To date, the expectation is that cleaning only needs to be done once a year, instead
of twice in the past. This would also be a cost reduction of 50% on cleaning.
In addition to the pocket filters and the maintenance / cleaning of the system, the
carbon filters are currently exchanged twice a year. According to expectations and
based on the results achieved to date (6 months), these only need to be changed
once a year, which also results in a 50% reduction in costs.
In summary:
From this business case we have placed 3 Infuser Compact 20 units. In this
situation where the system is running 24/7, these units must be serviced 4 times a
year.
By installing the Infuser units, the filter changes of the pocket filters can be reduced
from 26 times a year to 6 to 7 times a year. The carbon filter only needs to be
replaced once a year and the cleaning frequency can be reduced to once a year.
Thanks to the adjustments to the system and the adjustments that can be made to
the maintenance program, we can achieve a financial profit of 29.5% over a period
of the next 5 years. in terms of maintenance costs.
Based on this business case in combination with this specific system, a payback
time of 2.5 to 3 years is very realistic.
In summary:
Saving on bag filtration:

70%

Savings on carbon filtration:

50%

Savings on cleaning:

50%

Savings on total maintenance over 5 years: 29.5%
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7. Photo reporting

Infuser front view

Infuser unit in operation (25 Oct. 2018)

!

Adjusted value O3

Infuser unit inside/ behind the cover
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Ozone sprayer insertion

Ozone sprayer inside the duct

!

Safety sensor (green = okay!)
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Inspection hatch extraction fryer on
4 Oct 2018

Inspection hatch extraction fryer on
25 Oct 2018 - before switching on the
Infuser unit

spection hatch extraction fryer on
15 Nov. 2018 with application of
Infuser unit.

Inspection hatch extraction fryer on
18 Feb. 2019

!
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Inspection hatch extraction broiler on
4 Oct. 2018, at 2 meters. from the
extractor hood

Inspection hatch extraction broiler on
25 Oct 2018 at 2 meters. from the
extractor hood, before switching on
the Infuser unit

Inspection hatch extraction broiler on
15 Nov. 2018 at 2 meters. from the
extractor hood, with application of the
Infuser unit.

Inspection hatch on 18 Feb. 2019, only
colored but not greasy, color comes
from the smoke.

!
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Inspection hatch extraction fryer
directly at the hood on 25 Oct. 2018,
before switching on the Infuser unit

Inspection hatch extraction fryer
directly at the hood on 15 Nov. 2018
with application of the Infuser unit.

Inspection hatch extraction fryer directly at the hood on 18 Feb. 2019
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Channel broiler on 15 Nov. 2018

Channel broiler on 18 Feb. 2019,
pollution has not increased.
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