Novel Capacitive DeIonization Purification System

Fors S, Fors M & Fors L

User Guide
V1.1
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Introduction
FORS is an all-in-one small footprint packaged system, for safe & sustainable freshwater
production. Using a patented solution and a Novel Capacitive Deionization (N-CDI) purification
working principle, FORS reduces commonly found pollutants without compromising the water’s
naturally rich taste. FORS comes as FORS and FORS – X, where FORS comprises of 1 N-CDI
module and FORS-X comprises of 2 N-CDI modules for double water delivering capacity. FORS
comprises of a highly configurable electronic design and an intelligent software powering the
system operations. This makes FORS a smart system, capable of adapting to your water needs
with ease. FORS boasts a chemical free operation, making the system environmentally clean and
sustainable.
Principles of N-CDI:
Novel Capacitive Deionization (N-CDI) from SWT is an electrochemical technology for removing
charged species like ions of salt from water. Fundamentally, water passes through two
electrodes that are charged through the application of a small voltage. The charged
contaminants particles inside the water are attracted by the charged electrodes and are pulled
out from water (defined as Deionization or Purification, as in Figure 1a). To restore the electrodes
for further contaminants removal, a regeneration step is performed, where contaminants are
released from the electrodes in a high contaminants concentration water stream (Regeneration
in Figure 1b). Since the accumulation of ions is dominated by a physical phenomena (no chemical
reaction), it is a reversible process with systems based on CDI technology being characterized by
low energy requirements, reduced maintenance and a long service life.

a)

b)

Figure 1: N-CDI working principle
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Key Features
Easy monitoring
The proprietary control software allows the customer to constantly monitor
the process
Ease of installation
FORS has been designed to have an easy installation, where you need to
plug it in and it is ready to operate! A dedicated team will provide the first
installation and initialization of FORS.
Smart and efficient technology
FORS uses a patented rendition of the Capacitive Deionization technology
to deliver superior performances allowing for a smart and efficient water
purification
High water recovery
High water recovery positively impacts the environment and is obtained
through the patented N-CDI architecture.
Adjustable water quality
The smartness of SWT N-CDI technology is revealed by the adjustable
water quality. Depending on the incoming water quality, the system
calibrates the working parameters to deliver fresh water.
Active on a broad variety of contaminants
FORS targets a large variety of contaminants, from heavy metals to
bacteria
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Pre-instructions

On Receipt

This product shipment has been quality checked, controlled and packed prior to shipment.

Visible Loss or Damage

If any of the goods on the bill of lading or express receipt show visual damage or does not match
with the quantity, do not accept them until the freight or express delivery agent makes an
appropriate notation on your freight bill or receipt.

Concealed Loss or Damage

When a shipment has been delivered to you in apparent good condition, but upon unboxing the
product, loss or damage is discovered from transit, inform SWT or your local representative
immediately.

About this manual

This manual is a guide to good practice for operating and periodic maintenance of the SWT FORS.
Do not operate the product before reading the manual supplied with this product.
Please follow the instructions in this manual to ensure personal safety and proper operation of
this product. SWT assumes no liability for installation or servicing performed if this User Guide is
not followed.
Always install, operate, inspect and maintain the product in accordance with all applicable
standards. Please store this user manual carefully for any future reference.

Warranty

SWT products have as standard warranty of One (1) year. The warranty is not applicable if misuse
of SWT products is made. The warranty is not valid if the instructions of this User Guide are not
followed carefully.

Important
This User Guide has been prepared to guide through the installation, use and maintenance of
SWT FORS. SWT will not accept any liability where these instructions have not been followed.
Please read the User Guide carefully before installing SWT FORS.
Before installing SWT FORS:
Inspect SWT FORS product if any component is missing or damaged. Please do not attempt to
repair any damaged part. For any doubts, damage or missing item, please contact SWT
immediately.
Verify that the AC line voltage is 230 Volts, which is the required input for the control box of
the SWT FORS. Please contact SWT if this is not the case.
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Safety
Please pay due attention when installing SWT FORS. There are different attention areas
highlighted in this User Guide. Please be careful and follow judiciously while operating the SWT
FORS.

CAUTION: indicates a potential hazardous situation
which, if not avoided, may result in minor or moderate
injury or property damage

DANGER

Indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.
Note: indicates important information for an optimal use
and operation of SWT FORS product.

Do not drink water circulating within the FORS enclosure. The potable/purified
water is available from the external storage tank only.
Do not use feed water with values above prescribed TDS content or temperature
or in general not in accordance with technical specifications.
In case of troubles, do not attempt to repair of fix autonomously, this could
damage the product.
SWT or certified partner will install FORS. Do not attempt to install FORS product
autonomously.
Test the quality of water periodically, at least once per year, to ensure that FORS
product is working as designed

Ensure that Fors product is grounded properly

For water samples with solid particulates >25 µm use the prefiltration system. Do
not remove the pre filtration system provided with FORS.

Do not place heavy objects on the product
Please refer to “Maintenance” section on how to configure FORS if not in use or planned
stand-by for long period
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Technical Specifications

Figure 2: Fors unit dimensions

System specifications
Table 1

Electrical input

230 VAC, 50 Hz

Power consumption

120-250 Watts

Water flow Fors S

Up to 850 litres per day

Water flow Fors M

Up to 1700 litres per day

Water flow Fors L

Up to 3500 litres per day

Specific power consumption

0.8 – 1.5 kWh/1000 Litres

Product size Fors S & M

850 mm x 830 mm x 1490 mm (WxDxH)

Installation size Fors S & M

1000 mm x 1400 mm x 2000 mm (WxDxH)

Product size Fors L

1150 mm x 560 mm x 1640 mm (WxDxH)

Installation size Fors L

1300 mm x 1400 mm x 2000 mm (WxDxH)

Technology

Novel Capacitive Deionization (N-CDI)

Contaminant removal

Up to 90%

Water recovery

Up to 85%
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Installation requirements
Table 2

Level ground

YES

Electrical outlet

230 VAC, 50 Hz (2.3 kW)

Service space

0.5 metres on 2 sides (on top of installation)

Available input water source

YES

Ambient temperature

Up to 60°C

Enclosed space with roof

YES

Feed Water Quality
Table 3

Contaminant/Parameter

Units

Range

Water pressure

bar

1-5

Feedwater TDS

mg/L

Up to 1000

Feedwater hardness

°dH

<100

Feedwater pH

pH

6-11

Feedwater temperature

°C

4-70

Feedwater Fe, Cu, Mn

ppm

<50

Water turbidity

FNU

<50

Feedwater conductivity

µS/cm @25°C

<2000
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Parts and features
External view

Figure 3: FORS external view

1.
2.
3.
4.

Deionization/Purification tank
Regeneration tank
External piping
Main SWT FORS body

5. LCD Control screen
6. Control cabinet
7. Emergency button

Internal view

Figure 4: FORS internal view

1.
2.
Touchscreen
3.
4.
5.

Vents
Manual valves
Level sensors
Solenoid valves
Conductivity sensor

6.
7.
8.
9.
10.

Pressure sensor
Pressure gauge
SWT CDI module
Pump
Hose adapter

When SWT FORS system is installed and switched on, the control screen (5 in Figure 3) looks as
shown in Figure 5
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Figure 5: “Status” Display

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.

Status button, when pressed the screen will look as in Figure 5
Levels button, when pressed the screen will look as in Figure 7
Control (”CTRL”), when pressed the screen will look as in Figure 8
Info button, when pressed the screen will look as in Figure 9
Logs button, when pressed the screen will look as in Figure 10
Deionization tank level (in percentage)
Quality of water (expressed in terms of conductivity, in µS)
Elapsed operation time
Status
“Ready” if FORS product not in function but ready to operate
“Purifying”, when Deionization process is ongoing
“Regenerating”, when Regeneration process is ongoing
Figure 6
”Halted”, when the system is halted
”Servicing”, when service button is pressed on the screen
Start/Stop button
Service button. When the system stops because an error occurred, the service button
allows the User or the service team to manually operate the system to solve the problem
Halt button, to stop the system
Current time
Process step, to inform the User on the actual step of the cleaning process

Figure 6: “Status” Display, Cont.
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Once the button 2 in Figure 5 is pressed, the screen shows the display as in Figure 7.

Figure 7: “Levels” Display

1. Regeneration tank level
2. Process tank level
3. External clean tank level (*if present)
Once the button 3 in Figure 5 is pressed, the screen shows the display as in Figure 8.

Figure 8: “Controls” Display

This display allows the User to manually control the valves and the pump to manually operate the
system. The valves are divided into Regeneration valves, to control the valves into and out the
Regeneration tank, the Process valves to control the valves into and out the Process tank, and
the External valves, to control the valves into and out the external tank. Moreover, it is possible
to control the internal and the external (if present) pump/s, and control the power to the CDI
modules with the Enable and Polarity (to change polarity) buttons.
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Once the button 4 in Figure 5 is pressed, the screen shows the display as in Figure 9.

Figure 9: “Info” Display

This display shows the Information regarding the current parameters used for the cleaning
process. It is a display that is not intended to be used by the User but is used for remote controls
and maintenance.
Once the button 5 in Figure 5 is pressed, the screen shows the display as in Figure 10.

Figure 10: “Logs” Display

This display shows the log of the ongoing cleaning process. As for the Info display, it is a display
that is not intended to be used by the User but is used for remote controls and maintenance.
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System overview and installation

Figure 11: System installation overview

The provided system consists of three main parts:
- FORS product, as explained in more details in Figure 2 and 3
- Pre filter set, consisting of two different filters: a 25 µm filter to capture solid particles,
and a carbon filter to filter organics entering the system.
- An external clean water tank, where the treated water from FORS is discharged and that
is connected with the household piping system to deliver fresh water to the house.
A dedicated team will provide the first installation and initialization service. The team will ensure
that the system performs as designed and delivers the fresh water accordingly. Nevertheless, a
general knowledge of the device and its functions is recommended.

DANGER

Don’t spill water on the plug. Risk of electrocution

Do not attempt to install FORS product autonomously.

When FORS product is not in function, the current process (9 in Figure 5) will be as “Ready”. The
cleaning sequence is initiated by pressing the START button and goes as follow: first, the two
operation tanks are filled with external feed water after passing through the pre filter set (Figure
11).
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Figure 12: Filling tanks process

After the operational tanks are filled, a first Regeneration step is performed to ensure that the
electrode are free of contaminants from the previous cleaning cycles. The cleaning process is
then started, alternating Deionization (“Purifying” in Status) and Regeneration (“Regenerating”)
cycles (Figure 6) until the water reaches the desired quality (Figure 13 and 14). Please note that
after each Deionization step there is a short Flush step to clean the pipes before the
Regeneration step.

Figure 13: Deionization process

Figure 14: Regeneration Process
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After all the cleaning cycles, DI water is flushed into the external clean water tank and the
regeneration water is drained away (Figure 15).

Figure 15: Filling external tank and draining regeneration water

FORS system is designed to deliver fresh water to household. Once the system is installed and
initiated, no further action is required by the User. If for any reason the User wants to stop the
cleaning process, press the START/STOP button on the screen (10 in Figure 5). The same button
needs to be pressed to restart the cleaning process.

DANGER

An emergency STOP button is mounted on the control cabinet. In case
of leaks on electric component or clear mis operation of the product,
PRESS the red button and contact SWT immediately.

The cleaning process is based on precise and optimized cycles for cleaning and restoring of the
electrodes. Please wait until the end of the cleaning process before pressing the STOP button,
unless an emergency occurs.
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Maintenance
Table 4

Task

Time interval

Draining procedure

6 months

Replacing the pre-filter

3-6 months

Plan for a long stand-by period

Case dependent

SWT FORS product is designed to operate autonomously to provide fresh water for households
use. Apart from the starting and stopping of the system, no further interaction with the product is
required by the User, but a regular maintenance will ensure a prolonged lifetime of the product
and will limit any possible misfunction.
Draining procedure In some cases, FORS system might be required to be drained. To this end,
please carefully follow the instructions below.
1. Stop the system if in function, by pressing the STOP button.
2. Press the Control button, and the display will look as in Figure 7
3. Press IN and DRAIN in the Regeneration valves, OUT in the Purification valves and the
internal pump button. Wait until the Deionization and the Regeneration tanks are empty
(level lower than the pipe).
4. Press again IN and DRAIN in the Regeneration valves, OUT in the Purification valves and
the internal pump button to close the valves and stop the pump
5. Press the button Status (1 in Figure 5), to return to the initial display
Replacing the pre-filter
The recommended time interval to clean the pre-filters is usually 6 months. The time interval is
highly dependent on the quality of the feed water and the frequency of use of SWT FORS product.
In particular, the 25 µm filter tends to get yellow/brown after prolonged use, and a substitution or
cleaning is required.
To this end, first stop SWT FORS product by pressing the START/STOP button. Then, replace the
filter following the instruction of the filter given by SWT team.
If proper replacement filter is not available, please contact SWT team or a certified partner.
Do not force the parts, as they could get damaged and not working properly. For assistance,
please contact SWT team or certified partner.
Planning a long stand-by period
Mostly at the beginning and at the end of a prolonged period of use, it is advised to clean the
tanks (the operational tanks and the main storage tank) thoroughly, to avoid any bacteria growing
or any other particulate agglomeration. To this end, please contact SWT team or a certified
partner for cleaning and refurbishing service.
The recommended time interval for general maintenance and inspection is one (1) year, and to
this end the User can contact directly SWT team or a certified partner.
Do not use any chemicals to rinse the system or the tanks. The use of chemicals can
compromise the integrity of the product.
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Troubleshooting
Every product is thoroughly inspected and tested prior to shipping and installation, accordingly to
the “Quality Control” document provided with this manual.
In this section, a quick overview of possible problems and their solution is given.
Do not att empt to repair or fix the product autonomously without following these
instructions, as this could lead to damages to the product or hurt people.
If a problem persists, please contact SWT team or another certified partner. They will
guide to a step-by-step procedure or come personally.
a. The external water tank is empty
This could happen if the water consumption exceeds the water production capacity of
FORS or if any trouble happened to the system. Please wait some hours and check again
the storage water tank level. If not changed, please check the control panel (Figure 5). If
FORS is not working (number 9 in Figure 5 as “Ready”) please press the START button.
Please wait some hours and see if the external storage tank level has increased. If not
changed, please empty the tanks as described in Maintenance section and restart the
system.
b. The system has stopped
The system is deigned not to stop and to guarantee continuous water filling to the
external water tank. If for any reason FORS has stopped working (number 9 in Figure 5 as
“Ready”) please press the START button. If the problem persists, please contact SWT
team.
c. Leakage
The product is thoroughly leakage-tested prior to shipping and installation. Nevertheless,
shipping and installation, as well as extreme cold or heat, may damage the main structure
and piping. Please check that the system doesn’t show any crack or leaks prior to
starting. If any leakage is detected, don’t try to fix it and call SWT team.

DANGER

If any leakage is believed to arrive in the control cabinet or any
electric device, press the emergency STOP button and contact SWT
team immediately.

d. Process DI tank is empty while in function
This means that something in the filling process (Figure 12) has gone wrong, or the
pressure sensor for the DI tank is misfunctioning. Please follow the instruction of draining
system explained in the Maintenance section and restart the system by pressing the
START button.
e. Process Regeneration tank is overflowing while in function
This means that something in the filling process (Figure 12) has gone wrong, or the
pressure sensor for the Regeneration tank is misfunctioning. Please follow the instruction
of draining system explained in the Maintenance section and restart the system by
pressing the START button.
f.

Air in the system
The system is designed not to have any air trapped into it. Nevertheless, if any of the
problems described above occurs, air might end up trapped in the piping, not allowing
the pump to work properly. If clear signal of air trapped are detected (pump making
excessive noise, etc.) please follow the instruction of draining system explained in the
Maintenance section and restart the system by pressing the START button.

19

