Silvair
Daylight Harvesting

Application note

16 November 2023 SN-209rev.7.1

SILVAIR



SN-209 Silvair Daylight Harvesting application note rev. 7.1

LEGAL NOTICE DISCLAIMER

This document and the contents of all materials available from this document (the “Content”) are subject to
copyright (including patent protection) by SILVAIR, unless otherwise indicated. Copyright is not claimed as to any
part of the intellectual property owned by Bluetooth SIG, Inc. Product names and markings noted herein may be
trademarks of their respective owners. Accordingly, the Content may not be republished in any way without the
prior written consent of SILVAIR. In doing so, you may not remove or alter, or cause to be removed or altered, any
copyright, trademark, trade name, service mark, or any other proprietary notice or legend appearing on any of
the Content. Modification or use of the Content except as expressly provided herein violates SILVAIR’s
intellectual property rights. Neither title nor intellectual property rights are transferred to you by access to this
document.

The information provided in this document is provided “AS-IS” and SILVAIR specifically disclaims any and all
express, implied or statutory warranties, including the implied warranties of fitness for a particular purpose, and
of merchantability and against infringement. No person is authorized to make any warranty or representation on
behalf of SILVAIR concerning the performance of the described services or information. The user of the
document assumes all responsibility and liability for proper and safe handling of the goods and services. Further,
the user indemnifies SILVAIR from all claims arising from the handling or use of the goods and services. It is the
user’s responsibility to take any and all appropriate precautions with regard to electrostatic discharge and any
other technical or legal concerns. Users handling electrostatic discharge installation must have appropriate
electronics training and observe good standards of engineering practice. Except as expressly indicated in writing,
SILVAIR services are not designed for use in medical, life-saving, or life-sustaining applications or for any other
application in which the failure of the SILVAIR service could result in personal injury or death. The information
contained in this document may not be used contrary to applicable law or any purpose other than specified in the
document i.e. for a lighting control solution.

Unless otherwise specified in the writing, to the maximum extent permitted by applicable law. SILVAIR SHALL
NOT BE RESPONSIBLE OR LIABLE TO ANYBODY FOR ANY DIRECT or INDIRECT, SPECIAL, INCIDENTAL,
PUNITIVE, OR CONSEQUENTIAL DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOSS OF REVENUES, LOSS
OF PROFITS OR LOSS OR INACCURACY OF DATA, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, OR INCURRED IN USING THIS DOCUMENT OR SILVAIR'S SERVICES AND/OR PRODUCTS.
SILVAIR'S CUMULATIVE LIABILITY FOR ANY AND ALL DAMAGES IS LIMITED TO THE AMOUNTS PAID TO
SILVAIR BY THE USER IN THE LAST 12 (TWELVE) MONTHS FOR THE PARTICULAR PRODUCTS AND/OR
SERVICES WITH RESPECT TO WHICH A CLAIM IS MADE. SILVAIR HAS AGREED WITH THE USER THAT
THESE LIMITATIONS WILL SURVIVE AND APPLY EVEN IF ANY LIMITED REMEDY SPECIFIED IN THIS
AGREEMENT IS FOUND TO HAVE FAILED OF ITS ESSENTIAL PURPOSE.

The parameters provided in this document may vary over time. All operating parameters, including typical
parameters, must be validated by each customer’s technical experts.

Except as expressly indicated in writing, no license, express or implied, to any intellectual property rights is
granted by this document or by any conduct of SILVAIR.

The document and information provided in this document is proprietary to SILVAIR, and unless otherwise
indicated in writing, SILVAIR reserves the right to make any changes to the information in this document or to any
products and services at any time without notice.

The document as well as the rights and obligations of SILVAIR and of the user of the documentation and/or
SILVAIR'’S services hereunder shall be governed by Polish regulations. The user of the document and SILVAIR
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agree to submit to the exclusive jurisdiction of, and venue in, the courts of Krakow, in any dispute arising out of or
relating to this agreement. The application of the “United Nations Convention on Contracts for the International
Sale of Goods” is hereby excluded. All required or permitted notices to Silvair under this document will be made
in writing, make reference to this document, and be delivered by hand, or dispatched by prepaid air courier or by
registered or certified airmail, postage prepaid, addressed as follows:

SILVAIR Sp. z 0.0.
ul. Jasnogérska 44
31-358 Krakow
Poland
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1. Introduction

Daylight harvesting is a lighting control strategy used to maintain the required light level in the work area and
reduce energy use. Luminaires adjust their light level automatically in response to changes in daylight.

1.1 Operation

Daylight harvesting is based on a closed-loop method which uses sensors to constantly monitor the light level in
the room. The sensors send the measured light level to all controllers in the zone. The controllers then adjust the
light level of the luminaires to maintain the level defined by the user. The user can also specify that the luminaires
maintain a minimum light level even if there is enough daylight available.

Luminaire Light sensor Luminaire Daylight

1.2 Requirements

e Accessto the project in the Silvair web app.

e Silvair mobile app installed on an iOS or Android mobile device.

e Atleast one daylight zone configured with a control profile based on a daylight harvesting scenario®.
o ABluetooth mesh light sensor and a controller installed in each zone.

e Alight meter to calibrate daylight harvesting.

! For examples of daylight harvesting applications, see SN-211 Silvair Lighting Control.
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2. Light sensor recommendations

Selecting the correct light sensor and its position is necessary for the correct work of daylight harvesting.

2.1 Selecting the sensor

To select the correct sensor and its position for your application, follow the recommendations of the manufacturer.
Contact the manufacturer for help with your project layout and sensor locations. Make sure that the sensor has
the correct field of view, which can be different for different orientations of the sensor, and that it does not
monitor light from outside this field.

2.2 Positioning the sensor

e [nstall the sensor so that it is vertically above the surface where you want to maintain the required
light level.

e Install the sensor far enough from windows so that no direct sunlight falls on the sensor. Take the field of
view and height of the sensor into account.

e Make sure that the light from the luminaires does not fall on the sensor. Take the light distribution of the
luminaires into account.

e Do notinstall the sensor above highly reflective surfaces.

e Make sure that the sensor monitors only the light from the surface covered by the controlled luminaires.

e Make sure that nothing blocks the field of view of the sensor.
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2.3 Examples of good and bad positioning

The sensor monitors only the light from the surface The sensor also monitors light from the outside.
covered by the controlled luminaires.

The sensor monitors only the light from the surface The sensor monitors the light from only part of the
covered by the controlled luminaires. surface covered by the controlled luminaires as well
as light from the outside.

The sensor monitors the light from the surface The sensor monitors the light from the surface covered by
covered by the controlled luminaires. luminaires controlled from a different sensor.
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3. Commissioning

3.1 Creating and configuring the zones

1. Define lighting zones. Refer to the appropriate regulations that apply to your project. See SN-211 Silvair
Lighting Control for examples of daylight harvesting applications.

Silvair web app

2. Inthe Silvair web app, go to the project and area.

Click on the floor or site plan to add a zone that will use daylight harvesting.

4. From the Profile list, select a control o re——

profile based on the Occupancy sensing
with daylight harvesting or Vacancy shelfpminnicn]

sensing with daylight harvesting ofﬂce " —
. Break room

scenarios.
Profile

P2. Open office Y P4. Egress corridor

P5. Storage room

CLOSE
P6. Restroom

5. Click #* and edit the profile.

6. Toreduce the energy use, you can lower the maximum light level. Low/high-end trim @

To do this, set a lower Max. value for the Low/high-end trim.

Min Max
0 & @ 100

The light level will not go above the Max. value when in auto mode.

If you want to use manual control, do not set Max. too low because the light level will not go
above Makx., for example, when using a wall switch.

7. Click Save to save the profile.
8. Repeat steps 3-4 to create more zones in this area that should be controlled using this behavior and
assign this daylight harvesting profile to each zone.
9. Repeat steps 3-8 to create zones in this area that should be controlled using a different daylight
harvesting behavior.
10. Go to the remaining areas and repeat steps 3-9 to create zones and assign a daylight harvesting profile
to each zone.

2 For information about parameters, see SN-200 Silvair Commissioning user manual.
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3.2 Preparing for calibration

3.2.1 Recommendations

e Install all interior finishes, furniture, and equipment.
e Make sure that there are normal daylight conditions and turn off all luminaires in adjacent zones.

To decrease the calibration error, the measured light level must be at least 75% of the light level set in the

zone and at least 100 Ix.

3.2.2 Examples of good and bad conditions

Make sure that windows and skylights are not covered.

Do not stand next to the light meter when you read the values and calibrate.

Good conditions (enough daylight,
no artificial light).

Measured light level is close to the level
set in the profile selected for this zone
and at least 100 Ix.

Bad conditions (not enough daylight,
no artificial light).

Windows are covered.
Not enough light in the room.

Bad conditions (night, artificial light).

The room will most likely be underlit
during the day.

Bad conditions (night, no artificial light).

Not enough light in the room.

SILVAIR
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3.2.3 Principle of calibration
Calibration calculates the coefficient A that defines the relation between the light level on the monitored surface
and the light level measured by the sensor:

light level measured by the meter on the monitored surface
light level measured by the sensor

A =

The Silvair app adjusts the light level measured by the sensor using coefficient A so that the sensor displays the
light level that is expected to be on the surface.

For best performance, calibrate during the day when the light level is close to the light level set in the profile
selected for the zone. The figures show how daylight harvesting works when conditions are much different than

when the sensor was calibrated.

Calibration at night with artificial light Operation during the day

The relation (coefficient A) between the light level on the The sensor measures more light than only the light on the

surface and light level measured by the sensor is calculated. | Surface. Therelation between the light level on the surface
and the level measured by the sensor is then lower than

when calibrated. As a result, the app decreases the light
level. The surface will be underlit.

Calibration with daylight Operation at night

The relation (coefficient A) between the light level on the The sensor measures only the light on the surface. The
surface and light level measured by the sensor is calculated. | relation between the light level on the surface and the level
measured by the sensor is then higher than when
calibrated. As aresult, the app increases the light level.
The surface will be overlit.
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3.3 Calibrating the zones

1. Goonsite to adaylight harvesting zone.

Silvair mobile app

2. Inthe Silvair mobile app, open the project, area, and zone. 9:41 AM
3. Adddevices to the zone. Red office
0 Make sure that there is no warning on the Devices tab. SETTINGS
If there is a warning, tap Configure all or Repair.
g p g p Daylight control is not calibrated

4. Onthe Devices or Settings tab, tap Calibrate.

2G5 Device aBab

5. Tapatoggle switch to select the correct sensor for the zone. To find )
Sensor A3

the sensor, tap £ next to a sensor name to make sure that the G &

correct sensor flashes. xy. SensorFo y
6. Putalight meter so that it is vertically below the sensor on the -

surface where you want to maintain the required light level. U e -
7. Inthe Measured light level field, enter the value shown on the light sl Lo v

meter in lux (Ix). Make sure that the measured light level is at least sy Sensor3F .

the minimum shown below the Measured light level field.

For best performance, calibrate when the measured light level
is close to the level set in the profile selected for this zone.

Follow Calibration recommendations to make sure that
daylight harvesting will work correctly.

9:41 AM

8. Tap Calibrate. The selected sensor and all controllers in that zone Clibrghion
will be calibrated. Select light sensor
After the calibration is completed, the calibrated zone O SensorA3

goes to auto mode. All other linked zones go to their

occupied light level. £ sensorfo0
0 If you change or replace the sensor, you must calibrate again. & sensorar
9. Repeat steps 3-8 for each daylight harvesting zone.
Calibrate

Show advanced settings ~

How to perform calibration?
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4. Troubleshooting

Problem Cause Solution
A scenario other than the Occupancy In the Silvair web app, set a profile based on
sensing with daylight harvesting or the Occupancy sensing with daylight harvesting
“Calibrate” button does not Vacancy sensing with daylight harvesting is | or Vacqncy sens:‘ng with daylight harvesting
appear. set up for the zone. scenarios for this zone.
No light sensor available in the zone. Add a light sensor to the zone.
No light sensor selected in the zone. Tap a toggle switch to select the sensor.

Make sure that the light level in the control
profile is not set too high.

Measured light level is less than 75% of | Wait for more sunlight.

i .
Calibration does not start the level set in the zone or less than

when | tap “Calibrate”. If the required minimum light level cannot be

100 Ix. .
achieved, because for example you must
calibrate at night, follow Calibrating in bad
conditions.
Position the sensor so that the light from the
luminaires is in the field of view of the sensor.
Light sensor is installed in a different Calibrate again.
zone or too far from the luminaires, or an | Select the correct light sensor for the zone.
Calibration incorrect light sensor has been selected. | Tq find the sensor, tap £ next to a sensor name
There are some issues with the light sensor.
Please check IF 1 fa nstalled cormectly and to make sure that the correct sensor flashes.
try again Calibrate again.
CLosE Sensor malfunctioning or damaged. Replace the sensor. Calibrate again.

Remove anything that blocks the view of the

Sensor view is blocked. . .
sensor. Calibrate again.

Sensor not installed according to the Follow the Recommendations for selecting the
recommendations of the manufacturer. | sensor.

Clouds reduced the sunlight in the room.

Mo Curtains were being closed
R i i - - Maintain constant light conditions in the room.
il brpl b Sensor view was temporarily blocked by | \n/ait until clouds are not blocking the sunlight.

environmental conditions .
a personor Object. Calibrate again.

Light was reflected toward the sensor or
from the surface below the sensor.

Wait until the light level on the monitored
surface changes more from the required light
level. The light of the luminaires may not be
adjusted if the difference between the light
level on the surface and the required light level
is less than +8%.

Available daylight changes, but

. Ch in daylight t Il.
light output does not change. ange In daylight was too sma
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Problem

Cause

Solution

Required light level cannot be
achieved.

Calibration was done in bad conditions.

Calibrate in good conditions. See Examples of
good and bad conditions. If you must calibrate

at night, follow Calibrating in bad conditions.

Luminaires have degraded over time
(lumen depreciation).

In the Silvair web app, go to the zone and click
/" . Then, increase the Max. value for
Low/high-end trim. Calibrate again.

Low/high-end trim @

Min. Max.

o - 0@ 50

Replace the luminaires. Calibrate again.

Daylight harvesting does not
work correctly.

Calibration was done in bad conditions.

Calibrate in good conditions. See Examples of
good and bad conditions. If you must calibrate
at night, follow Calibrating in bad conditions.

Light level measured by the sensor is
different from the light level on the
monitored surface.

Follow Light sensor recommendations and
Calibration recommendations.

Incorrect calibration or other cause.

Perform a calibration test.

Daylight harvesting worked
correctly for some time but
then stopped.

The light sensor has been replaced or a
different sensor has been selected.

Light distribution in the room has
changed, for example as a result of

changing the room layout or repainting.

Aluminaire has been added to or
removed from the zone.

Calibrate again.

SILVAIR
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4.1 Calibrating in bad conditions
Calibrating in bad conditions can cause daylight harvesting not to work correctly.

Silvair mobile app

1. Onthe Settings tab, tap Calibrate to go to the calibration view. il 3 9:41 AM
2. Expand Show advanced settings. X Calibration
3. Move the Light level slider to the right so that the light meter shows a Select light sensor

lux (Ix) value that is at least the minimum specified below the Measured 8, B

light level field. 8 -l

Light level S sensorsF
o3
Calibrate

4. Enter the measured value in the Measured light level field.
5. Tap Calibrate.

| Show advanced settings ~ |

CALIBRATE

How to perform calibration?

4.2 Testing the calibration (for iOS/iPadOS)

Silvair mobile app (for iOS/iPadOS)

1. Inthe Silvair mobile app for iOS/iPadOS, go to the Settings tab. . 9:41 AM
Tap Calibrate to go to the calibration view. X Calibration
3. Tap : and select Test calibration. Select light sensor
The light of the luminaires will be adjusted to the values set in & sensora3
the profile selected for this zone. S
4. If the test shows any issues, follow Calibration recommendations and o
calibrate again.
5. If the problem persists, go to the calibration view again and tap Show Calibrate

advanced settings.
a. Ifthe luminaire light level oscillates, move the Daylight
controller slider to the left.

| Show advanced settings ~ |

Daylight controller

SLOW ) FAST

How to perform calibration?

b. If the luminaire response is too slow, move the Daylight
controller slider to the right.
6. Calibrate again.
7. Perform the calibration test again.
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5. Document revisions

Revision Date Editor Changes
71 16 November 2023 GM Added information about the Android support. Clarified where the mobile
app for iOS/iPadOS is required. Corrected links to external documents.
Minor edits.
7.0 8 March 2023 GM The entire document has been redacted. Added Examples of good and bad

positioning, Examples of good and bad conditions, Principle of calibration,
Calibrating in bad conditions, and Testing the calibration sections.
Removed Disclaimer section. Improved Commissioning and
Troubleshooting sections. Implemented template v. 1.2.

6.0 29 October 2020 PS,77 Previous release.
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Contact information

Support: support@silvair.com
Business development: business@silvair.com

For more information please visit: www.silvair.com

Our offices:

Europe North America

ul. Jasnogérska 44 717 Market Street, Suite 100
31-358, Krakéw San Francisco, CA 94103
POLAND USA
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