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ConverLight® Dynamic Smart
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Installation manual

This manual is intended to descnbe the installation

and commissioning of ChromeGenic’s control system
ConverLight Dynamic Smart Commercial.
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Information on the Smart Commercial system

ChromoGenics' system Converlight Dynamic Smart Commercial is based on a senes of control
units calfled CCU, Converlight Confrel Unit. All ConverLight Dynamic windows in a property are
connected to.a CCU. In the Smart Commercial system, all CCU's are in communication with a
Gateway through LoRa- radio communication.

The Gateway specifies to the CCU when to color or bleach the windows. When these commands
are given depends on information that the Gateway receives from Light sensors which are
wirelessly placed on the roof or facade.

The system has a Man Gateway. All Gateways in the property must be connected to the same
network as the main. The Main Gateway also communicates with an external service cloud.

Gateways and CClUs are powered by 12-24V connectors (minimum 12W), and light sensors are
powered by battery.

Schematic system control

Light senear
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ConverLight Dynamic Smart Commercial - System components

Mame

CCU Quattro

Specifications

Can be connected to up to 4 windows — (1-4 windows)

Connection: 12-24VDC (minimum 12W) connector (wall plug adapter
can be supplied)

Power output: <1.0VDC (to window)

LoRaradio communication with the

Gateway

Connection: 12VDC/1.5A wall plug adapter (iﬁcluded)_ RJ45 LAN-
contact (not included).
LoRa-radio communication with CCU.

Light sensor

Wireless light sensor. LoRa-radio communication with Gateway.
One sensor placed in every direction/zone.
Powered by battery.

Safety directions

The control system and its components, excluding the light sensor, are for indeor use only. Never
connect anything other than specified connectors or cables to the inputs.

ChromoGenics AB, Ulforsgatan 15, SE-752 28 Uppsala, Sweden
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Technical Specifications

CCU Quattro

Mechanics / Enclosure

Type Width x Height x Depth Rating Remarks
{mm)

Box 122 x 100 x 35 - Wall/ceiling mount

Antenna 11x19x 986 - Mounted on the CCU
Voltage Nominal Power
12-24VDC Single mA

Type Connection type Remarks

LoRa-radio Wireless Communication with the Gateway

Type Power Communication Rating
Light sensor (lux) Battery Wireless (LoRa-radio) IP6E
D size 3.6V L-SOCI2

Expected lifetime: ~5 years
Communication

Remarks
LoRa-radio Wireless Communication with the Gateway

Gateway
Mechanics / Enclosure
Type Width x Height x Rating Remarks
Depth (mm)
Box 22 x 137 x5H4 IP30 | Can be placed on cable ladders above the
ceiling or in technical room
Antenna 11 x19x96 - Mounted on the Gateway
Input Power
AC Adapter power Gateway powered with
100-240010.5A 12-24 VDC [ 1.5A
Type Contact Remarks
Ethemnet RJ45 Meeds an internet connection to connect fo
ChromoGenics Cloud
Output Communication
Type Contact Remarks
LoRa-radio Wireless Communication with CCU and light sensor

ChromoGenics AB, Ulforsgatan 15, SE-752 2B Uppsala, Sweden
Tel +45 (0) 18 430 04 30 - info@chromogenics.com  www_chromoegenics.com
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Criteria and limitations

Smart Commercial

Max number of Gateways

connected fo Main- gateway Mo limit

Max number of CCU Mo limit in number. The limit is based
connected to one Gateway on the structure of the building.
Max distance (m) from CCU 50/100m depending on walls and
to closest Gateway possible signal disruptions etc.
Max number of CCU per -

property Mo limit

Max number of CCU in a -

— Mo Limit

Max number of windows 4

connected to each CCU

Operation of system

Generally, the system is controlled by set values of measured light intensity. Light values indicate
when to color or bleach zones. A property can be divided into several zones.

To receive full function of the system. The Gateway needs to be connected to a network that is
either open or is given access to ChromoGenics cloud-website.

Installation requirements
To ensure safe operation and communication, wires recommended by ChromoGenics
should be used.

In case of splicing, Solder Splice Connectors of suitable dimensions should be used. If
cables have been spliced, the cable should be ensured both mechanically and electrically.

ChromoGenics AB, Ulforsgatan 15, SE-T52 28 Uppsala, Sweden
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General project demands

To implement ChromoGenic’s control system Smart Commercial with the quality and possibilities
that the system offers, there are some demands and conditions that need to be clanfied.

Such conditions include:

Room structure

Number of zones

Distances

Number of windows

Possible cable wiring

Possible placements of components

Upon ordering we go through the possibilities and requirements for each project and dimension
the system according to the customers’ wishes.

ChromoGenics AB, Ulforsgatan 15, SE-T52 28 Uppsala, Sweden
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Installation and commissioning
Overview
Preparation:

1. Dimensioning the system together with ChromoGenics — sketch proposal provided by
ChromoGenics and installation drawings with all components marked to be completed by
ChromoGenics' customer.

2. All windows installed, 1Ds marked on fagade drawings and yellow cable ID tags accessible
(visible when connecting the glass to a CCU).

Steps of installation:

1. Place the CCUs according to the drawings, connect the windows, perform the electrical
function test and document it in the self-inspection protocol (see Attachment A).

2. Place the Gateway(s) according to the drawing, connect power and network cable.

3. Place light sensors: Mount the light sensors on the roof or fagade, facing the specified
direction.

4. Book commissioning of the system and send the self-inspection protocols and other
required documents to ChromoGenics.

5. Perform the electrical function test of the system (commissioning test) in cooperation with
ChromoGenics. A protocol will be provided by ChromoGenics, see Attachment B.

6. Any deviations detected during commissioning must be rectified by the installer and if not
possible to do so within the commissiening test time slot, a new test must be booked.

Itis the responsibility of the installer to perform and document the electrical function tests as
detailed in these instructions. This is mandatory for the warranty to apply.

The following secfions provide more detailed instructions on installing and testing of the
components and system.

Component labeling
All components are labeled when delivered from ChromoGenics. The labeling complies with the
system below.

Device Labeling Example

CCU Quattro CCUM-Serial number CCU4-001
Gateway GW-Senal Number GW-001
Light sensor LS-Serial Number LS-001

ChromoGenics AB, Ulforsgatan 15, SE-752 2B Uppsala, Sweden
Tel +48 (0) 18 430 04 30 — info@chromogenics com  www_chromogenics_com
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CCU Quattro

1. Placement

Each CCU has a label CCU4-x0x as described in the previous section. Each unit has a pre-
determined position in the building according to drawings. It is important that the nght unit is
placed in the right position.

2. Installation
All connections are made with the included 2- and 3-pm contacts.

- A 3-pin contact i1s used for DC-power.
o Using provided wall plug adapter: Connect the 3-pin
connector to the CCU and the wall plug to a power outlet
o Cable connection: Mount the cables to the 3-pin connector, plus to DC and minus
to GND), see picture below,
- 2-pin confacts are used to connect windows to the CCU.

Red cable=+ Black cable =-
Ensure that the polarity is correct when connecting the windows! Explanation:
If P'IE polarity is switched, it may cause irreversible damage to the PV: Solar cell (+)
window.
GHND: Minus connection for
The connections of the CCU Quattro are shown below: solar panzl and DC-power.

-
DC: DC-power (+)

Gi G2 G1 TEST: Test button
PVGNDDC TEST OFFON —F — F —+ —+

OFF-ON: Power switch for
o O ] CCU Quattro

G1-G4: Glass 1 - Glass 4

Once the windows and the power source are connected, tum the unit ON using the switch.

The system is configured before installation so the unit will automatically join the network,

ChromoGenics AB, Ulforsgatan 15, SE-752 26 Uppsala. Sweden
Tel +46 () 18 430 04 30 — infod@chromogenics.com  www.chromogenics. com
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3. Perform and document the electrical function test

Make sure the CCU is ON and then press the TEST button.

- Document the result for each CCU.

- An example of the protocol can be found at the end of this document, see Attachment A
The protocol must contain the following information: CCU 1D, window 1D, signature of
comect placement and successful tests.

polarity of the cables is switched, the test will still show a green signal if the
cables and connections are infacl. It is therefore very imporiant to know that the

Mote! The test will only check if there is any contact with the window_ If the
& polanty 1s comect.

Pressing the button will yield 4 LED-signals next o the button:

Signal1 | Glass 1 | Green Conlact with glass OK 20 @ TR BT RV E ESTRe
' _ - not connected
Signal 2 | Glass2 | Green: Contact with glass OK  [RiELRILEVY ERRT LT =R RE s
Signal3 | Glass3 | Green Conlact with giass DK

Signal 4 | Glass 4 GIEEI‘E Contact with glass OK I Red: No contact with glass / Glass
' ' ' not connected

If 4 windows are connected, 4 green LED-signals are required to know that all connections are
comect [f a window signal is red when there is a window connected, the connection/cables need
troubleshooting.

Document each test in the self-inspection sheet, see Attachment A

ChromoGenics AB, Ulforsgatan 15, S5E-752 28 Uppsala, Swedsn
Ted +48 (0} 18 430 04 30 — info@chromogenics.com  www_chromogenics com
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Gateway

All Gateways delivered by ChromoGenics have a senal number and a pre-determined position
according to technical drawings.

At the position of each Gateway, there must be access to a power outiet of 100-240VAC and a
RJ45 | AM-connection. Connect the provided wall plug adapter and connect the Gateway to the
network and it will start automatically.

All Gateways musi be connected to the same Ethemet network through RJ45-LAN conneclions.

Ethamet comaechon FOREE COfnEon

ChromoGenics AB, Uiforsgatan 15, 5E-752 28 Uppsala, Sweden
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Light sensors

Depending on the number of light zones that will be used, the same number of light sensors
should be placed somewhere suitable.

Itis the white bulb that registers the lux value. This means that it is this part that should be placed
in the same direction as the windows. Sensors should therefore be placed horizontally if the
dynamic glass is placed in a facade. An example of how this was done is shown in the image
below, where the sensors were mounted on the roof, all in one place but facing different
directions.

Think about accessibility. The sensors should be relatively easy to reach in case of
troubleshooting or future battery replacements.

Light sensors are wireless. Once the sensor is placed in the night position, press the button on the
sensor once. The button will light up green, start pulsating and will finish with a series of fast
blinking signals. The sensor will have joined the LoRa network automatically. If the sensor is not
blinking fast the LoRa network has not been found, if so then check that all Gateways are
connected propery.

Example of sensor placement

ChromoGenics AB, Uorsgatan 15, SE-752 268 Uppsala, Swedan
Tel +45 (0} 15430 04 30 — infod@chromopenics com  www_chromogenics com
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Electrical function test of the system (commissioning test)

When the windows have been installed and the control system connected (ineluding performing
the elecincal function test for the CCUs) it is time to book the commissioning test. |t 1s the
responsibility of the installer to book the test.

The installer must be on site to assist and possibly redlify any deviations identified during the
commissioning test. ChromoGenics will connect to the system remotely and perform the tests.

Itis the responsibility of the installer to ensure this test is completed successfully. A
commissioning protocol will be provided by ChromoGenics upon completion, see Attachment B.

ChromoGenics AB, Ulforsgatan 15, SE-752 28 Uppsala, Sweden
Tel +44 (0) 18 430 04 30 — infod@chromogenics com  www_chromogenics_com
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Attachment A - Self-inspection protocol

Self-inspection / Function test ChromoGenics

Project: Control system: Smart Commercial

Performed by: Date;

cCuiD Glass 1 Glass 2 Glass 3 Glass 4 Correct Tested = All Sign
L-number L-number L-number L-number placement signals correct

For warranty 10 apply, the following needs 10 be returned to ChromoGenics:
- Complete self-inspection sheet.
= Revised drawings matked with all ChromoGenacs units.
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Attachment B — System commissioning letter

This protocol documents the results of the electncal function system test (commissioning test). A

successfully completed test is a requirement for the warranty to apply.

Project name:
Project contact person:
ChromoGenics project number:
Date commissioning test:
Zone [ Facade Connection Comment
Gateways | CCUs Light sensors | Window
South
East
West

| hereby confirm that the system tests have been performed successfully for the entire / parts of

the system as specified above.

Person at ChromoGenics performing the test

MName and position:
Signature:
Date:

ChromoGenics AB, Ulforsgatan 15, SE-752 2B Uppsala, Sweden
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