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Introduction

Circadian Lighting is also known as human-centric, biodynamic, chronobiologic, biophilic, or melanopic
lighting. It refers to the process of varying lighting levels and/or colour over the course of the day for the
well-being of the room occupants.

A hypothetical example is shown below for the lighting control of an office space:
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Hypothetical circadian lighting requirement for an office space

In this example, there are three changes to the lighting during the course of the day:

e 6AM: fade to 100% illumination, 4500K over 3 hours
e 3PM: fade to 2800K over 3 hours (no change in light level)
e 6PM: fade to 70% illumination over 3 hours (no change in colour)

DALI Type 8 Control Gear allows the setting of luminaire light level and colour, independently or together.
The RAPIX system supports setting the colour in DALI Type 8 through a variety of means. Refer to App Note
“APN-RAPIX-010 DALI Colour Control with RAPIX" for general details.

This Application Note describes the process of configuring the RAPIX system to use the circadian lighting
example described above. This example configures DALI Devices 16 to 20 (DALI Group 4).
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Configuring Circadian Lighting
The simplest implementation of circadian lighting is by using Zone Controller schedules.

A Zone Controller schedule event can change the lighting level and/or colour over periods up to many
hours. This provides a very gradual transition that will not be noticeable by the occupants of an area.

For smaller sites that have no Zone Controllers, a similar solution can be achieved using the RAPIX eHub.

Circadian Lighting with RAPIX Zone Controllers
The first step is to put the DALI Devices (Group 4) into a RAPIX Zone.

Properties

Zone Name: |COI|:|ur Devices |

Zone D

Identify % On ® Off “® Set Level @ Set Colour

Members Group by: | Mone | Type | DALl Interface
# Description Sync Rule
0 Floor 1/ Line 1/ Group 4 Do Mothing

RAPIX Zone containing the colour devices

The second step is to create a schedule with the following events:

e 6AM: Fade Zone “Colour Devices” to 100% illumination, 4500K over 3 hours
e 3PM: Fade Zone “Colour Devices” to 2800K over 3 hours (no change in light level)
e 6PM: Fade Zone “Colour Devices” to 70% illumination over 3 hours (no change in colour)

For general information about creating schedules, refer to App Note “APN-RAPIX-014 RAPIX Schedules”.

To add a schedule, select the Schedules tab and click on the Add button at the bottom of the Schedules
panel.

Give the new schedule a name, then click on the Add button in the Events panel to add a new event.
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Schedules
Schedules 1]
(=)
ZONE CONTROLLER EHUB RAPIX FACILITIES

Schedules Events
Al Schedules (0 schedules) Name DateRule  Time Action

Select a schedule to the left to view its events.

<
Add [7]Clone [EJ Edit 5] Remove

scEDULES
Disable Rules
Type Details
ACTIONS
‘E 3 Add [ Clone [ Remove Add [ Edit [ Remove
-
The schedules tab

Enter the details for the first event, then click on the i button to add the event to the schedule.

Add New Event to Schedule X
Add a New Event to this Schedule
Enter the name, date and time the event is to run, and what the event is to do.

Event to Add Schedule Events

Event Name: ‘Mommg | Event Name

Date Rules

Rule: ‘ Every Day

Time )

< |

Type: | Fixed

[

Time: | 6:00:00 AM

Action

Type: ‘Zone

[ < B <]

Zone: ‘ Colour Devices

) On (O Off
@) Set level with fade time
Level: 00.0% @

Set Colour [ 4504K

Fade Time: [ 3 hr
Extended fade times cause additional DAL traffic

Test Action Zone Off

Adding the first schedule event
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Repeat for all events.

Properties

Name: |Circadian Lighting

Enabled Catch-up on Power-up [] Catch-up when Enabled
Events
Mame Date Rule Time Action
Merning Every day 06:00:00 Set Zone "Colour Devices" to colour 4504K and level 100.0% fading over 3 hr.
Evening Every day 15:00:00 Set Zone "Colour Devices" to colour 2802K and level unchanged fading over 3 hr.
Night Every day 18:00:00 Set Zone "Colour Devices" to level 70.1% fading over 3 hr.

The completed schedule

The final step is to transfer the updated project to the Zone Controller.
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Variations

Colour Change Only

If the lighting level is controlled by wall switches or sensors, then the schedule events should be changed to
set the colour only.

Sunrise/Sunset

The example uses fixed times for morning and evening. There may instead be a need for the lighting colour
to change in relation to sunrise and sunset.

For this, the scheduled events might be something like this:

e Sunrise: Fade Zone “Colour Devices” to 100% illumination, 4500K over 3 hours
e Sunset — 3 hours: Fade Zone “Colour Devices” 2800K over 3 hours (no change in level)
e Sunset: Fade Zone “Colour Devices” to 70% illumination over 3 hours (no change in colour)

To create a schedule event based on sunrise or sunset, select the required details in the Time section of the
schedule event editor:

Event Properties

Event Mame: |E~.rer1ir|g |

Date Rules
Rule: |E‘JEF_‘,.T Day
Time
Type: |Sunset
Offset O+ @ = [03:00:00 2

Setting schedule event time for three hours before sunset
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Circadian Lighting with RAPIX eHubs
The schedules in a RAPIX eHub cannot set a lighting colour directly.
The process of configuring RAPIX eHubs for circadian lighting is:

1. Create DALI Scenes for the colour temperatures required.
2. Create RAPIX Scenes that use the DALI Scenes.
3. Create schedules to set the RAPIX Scenes at the required times.

Limitations

DALI Scenes only support fade times up to 90 seconds. The desired lighting colour profile will need to be
approximated by a series of step changes. A small change in lighting over 90 seconds is not readily
noticeable.
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Modified circadian lighting requirement for use with DALI Scenes

For this example, we are going to use four DALI Scenes as follows:

e DALI Scene 1: Colour = 3400K
e DALI Scene 2: Colour = 4000K
e  DALI Scene 3: Colour = 4500K
e DALI Scene 4: Colour = 2800K
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Configuring DALI Scenes
DALI Scene Tab
The simplest method of creating the DALI Scenes is to use the DALI Scene Tab.

M o =

ADDRESSING GROUPS SCEMES &0 MOBILE
Scene Levels ||Database| Live | & | Filter by Group: | Show Al || Sort by Selected Scene: | On | off
Adc;;ess MName Type 01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 s~
16 Office 1 Colour
17 Office 2 Colour
18 Office 3 Colour
19 Office 4 Colour
20 Office 5 Colour

The DALI Scene Tab

To set the details for DALI Scene 1:

1. Click on the Scene 1 cell for the DALI device. The Scene Colour editor will appear.

2. Set the level to MASK (i.e. no change).

3. Set the colour temperature to 3400K by dragging the slider or using the numeric editor. Note that is
not possible to select exactly 3400K — the nearest available is 3401K.

4. Click on OK, or anywhere off the colour editor form.

Scene Levels | Database Live | Keep in Sync ‘ | Filter by Group: | Show All ~ || Sorthy!

Address  Mame Type o 1 2 3 4 5 6 7 8 9 10 11 12
DALl Short Address:
& Colour

17 Oiffire 2 Calour

L& Level ' - @ Mask

19

20 Colour Temp ' K [] Mask

2 1801k [0 | aa03k

33

34 Live

35 Test Cancel

Editing a DALI Scene with colour 3400K

Repeat the process for DALI Scenes 2 to 4.
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When complete, the grid shows all the DALI scene levels/colours for the device:

| Scene Levels | Database Live | Keep in Sync ‘ | Filter by Group: | Show All

Address  Mame Type o 1 2 3 4 5 6 T i
DALl Short Address:
16 Office 1 Colour
| e | |

Completed DALI Scenes for device 16

Repeat the process for the other DALI Devices.

Device Editor

When editing DALI scenes in multiple devices it is quicker to edit them all at once. To do this:
1. Select all the required devices:
a. CTRL + Click on each device; or

b. Select one device, then SHIFT + Click another device to select the range
2. Click on the Edit button.

18 Corridor 1 ® Colour ® Colour

19 Corrnidor 2 ® Colour ® Colour

Editing Multiple DALI Type 8 Devices

‘ | Selected Device(s) e | E(;/E

3. The DALI Device Settings form will be shown.
4. Select the Advanced Tab.
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Configure Multiple DALI Devices *

Configure Settings of Multiple DALI Devices
Select values to set up multiple DALl devices.

Basic  Advanced

Mame Value ~
Colour ~

Coolest Colour Temp, 6024K

Failure Colour Mask

Power-on Colour Mask

Warmest Colour Temp. 2994K

Scene Colours A
Scene 0 Colour Mask
Scene 1 Colour Mask
Scene 2 Colour Mask
Scene 3 Colour Mask
Scene 4 Colour Mask

The DALI Device Settings form for multiple DALI Type 8 devices

5. To edit the colour of a DALI Scene, click on the "value" column and the colour editor will appear.

Scene Colours ~

Scene 0 Colour Mask

Scene 1 Colour Mask

Srene 2 Coloor Eack
Level ' - @ Mask
Colour Temp ' Mask

299K | | 6024k e
Test

T L
Editing a scene colour in the device editor

6. Setthe level and colour as described previously.

Note: When editing multiple DALI Type 8 devices, it is important to ensure that only devices supporting
the same colour options are selected.
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Creating the RAPIX Scenes
For this example, the DALI Devices are all in DALI Group 4. We need the following Scenes:

e "Circadian Scene 1": set DALI Scene 1 for Group 4 over 90.5 seconds
e "Circadian Scene 2": set DALI Scene 2 for Group 4 over 90.5 seconds
e "Circadian Scene 3": set DALI Scene 3 for Group 4 over 90.5 seconds
e "Circadian Scene 4": set DALI Scene 4 for Group 4 over 90.5 seconds

Creating a Colour Scene is the same as creating a normal Scene. Full details of RAPIX scenes are given in
App Note “APN-RAPIX-015 RAPIX Scenes”.

The scenes need to be defined in the eHub using templates. If there are no buttons that will be used to set
the scenes, it will be necessary to use “virtual” buttons to allow the scene to be configured. Use the “Scene
Control (new Local DALI Scene)” template to define the four scenes:

Scene Control (New Local DALl Scene) (ID 66, V 9)

Operate a switch to set or toggle a DALl scene that is defined in this template. When the scene is set, lights on
the local DALI Line be faded to DALl levels that are defined in a DALl scene,

Note that this scene can be triggered from elsewhere in this device, or from any other device in the site.

? x
Scene Control (New DALI Local Scene) -
D

This template is suitable for use with Rapix push buttons, or momentary switches connected to dry contact inputs,

For more details about RAPIX Scenes, click here.

Button |Channe\ 3 - Button 1 E [] Show All

[] Toggle Scene

Scene Details
Scene [ <New RAPIX Scene>

Member to Set |Gr0up4 H

DALl Scene |S(ena1

DAL| Fade Time ' 90.5 seconds
A LESS..

RAPIX Scene Name |C|r:ad|an Scene 1 |

RAPIX Scene 1D [<New RAPIX Scene> |

Summary
Operate "Channel 3 - Button 1" to fade lights to a scene.

Defining a scene to set Group 4 to DALI Scene 1
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Creating the Schedules

For our example, we need the following schedule events:

6:00AM: Fade Zone lighting level to 100% over 3 hours
6:30 AM: Set “Circadian Scene 1”

7:30 AM: Set “Circadian Scene 2”

8:30 AM: Set “Circadian Scene 3”

3:30 PM: Set “Circadian Scene 2”

4:30 PM: Set “Circadian Scene 1”

5:30 PM: Set “Circadian Scene 4”

6:00PM: Fade Zone lighting level to 70% over 3 hours

To create the Schedules, the steps are:

1.

Select the eHub Schedules tab:

Schedules

Mame Days Time Action Disable

Na schedules to display

ACTIONS

=|

DOCUMENT

Catch-up

EdAdd FEJ Edit [ Remave

The eHub Schedules Tab
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2. Add the first schedule:
a. Click on the Add button
b. Enter the details for the first schedule:

eHub Schedule x
Edit a Schedule
Select the Schedule properties.
Name
Days
i =
Monday
Toesday  vorkDays |
Thursday
Friday
Saturday
Time
[ Ex0000 am o Catch-up schedule f missed
Action
Fades "Colour Devices" to level 100.0% with fade time 3 hr. Edit Template
Clear Template
Disable when
@® Is Clear
O lsset

Adding the first schedule (fade level to 100% over 3 hours)

To select the action for the schedule, click on the Add Template button.
Select the Zone On, Off or Preset template

Select the Zone, the level and the fade time and click on OK

Click on OK to complete the schedule.

S0 a0
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3. Add the second schedule

a. Click on the Add button

b. Enter the details for the second schedule

S oD a0

eHub Schedule

Name

Edit a Schedule
Select the Schedule properties.

Days

Time

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

[ 6:30:00 M

Action

Sets scene "1"

Flag

Disable when

® Is Clear

) Is Set

C= =]

Adding the second schedule (set scene 1)

To select the action for the schedule, click on the Add Template button.
Select the Scene Control template

Select the “Circadian Scene 1” and click on OK

Click on OK to complete the schedule.

4. Repeat the steps above for the rest of the schedules.

Schedules a
MName - Days Time Action Disable Catch-up
Schedule 1 Every day 6:00:00 AM  Fades "Colour Devices" to level 100.0% with fade time 3 hr. Yes
Schedule 2 Every day 6:30:00 AM  Sets scene "1", Yes
Schedule 3 Every day T:30:00 AM Sets scene 2", Yes
Schedule 4 Every day 8:30:00 AM  Sets scene "3". Yes
Schedule 5 Every day 3:30:00 PM Sets scene "2", Yes
Schedule & Every day 4:30:00 PM  Sets scene "1", Yes
Schedule 7 Every day 5:30:00 PM  Sets scene "4". Yes
Schedule 8 Every day £:00:00 PM  Fades "Colour Devices" to level 70.1% with fade time 3 hr. Yes

The completed schedules

Save the changes to the eHub when complete.
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