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Hi I'm Alexey

e P.Eng, MBA, PMP, MIES
e Stantec in Edmonton
e Senior Electrical Engineer

phone: +1 587 756 6249
e-mail: alexey.kalinin@stantec.com




Quality
Lighting

Visual
Comfort

e See what you need to see
e See task quickly and easily
* No visual discomfort

e Raise the human spirit
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e Visibility
e Visual Comfort
e Circadian Impact




Contrast
Luminance

difference is
necessary for
vision

Color
Similar to contrast,

variable colours
help with task
identification

llluminance
Higher illuminance
Increases visibility
of the task
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Time
Less time = harder
to identify objects

Age
Lens becomes less
transparent

Task Size

Larger objects are easier to see

Larger objects are
easier to see
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Light level

e Adjacency and eye adaptation

e Account for the transition to
outdoors

e Circulation and wayfinding

e Draw attention to art or signage




A Ze

I -
on ninance within the
visual ield th C ~ater than the
luminance to e eye Japted to cause
annoyance, ¢ rt, or los ~ual performance

and visibility




AN S &4

Glare

The sensation produced by luminance within the
visual field that is sufficiently greater than the
luminance to which the eyes are adapted to cause
annoyance, discomfort, or loss in visual performance
and visibility




Direct on line case: full mains
wa veform applied to lamp
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LEADING EDGE DIMMING: High Brightness Example

Process repeats for every half-cycle of mains voltage input

Flicker

Temporal Light
Modulation (TLM)
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LEADING EDGE DIMMING: Low Brightness Example
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\Circadian
rhythm Built in body clock

)
20 ’5
- L3
l' - ‘\ ﬁ Controls sleep cycle
Melatonin!
L 8




vCircadian e A
Circadian cycle repeats
rhYth m approximately every 24 hours

Day

24.2 hours for most people, so
heeds to be reset

Melatonin

Resets every day:
Morning light - advances
Evening light - delays

6 pm 6 am 6 pm 6 am 6 pm

Adapted from Arendt, 2005




N Rick bl
discovered!

No cones, no rods - still

circadian response.
Freedman et al., 1999

iIPRGCs discovered through

effects on circadian rhythm.
Berson et al., 2002

Lights Should Support Circadian
Rhythms: Evidence-Based

Scientific Consensus

248 scientists and 2697 peer-reviewed
papers, Frontiers in Photonics,2023
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Melanopic
EDI

Hdﬁrs of Daylight Lost Between Fall Equmox and Winter Solstice
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EDI Fa Ly

;; Artificial light

| é SPD change
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SPDB

Surface Reflectance Distribution - Measured SRDs
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Figure A-2. Reflectance values of the major surfaces in the model space. (SRD: spectral reflectance distribution)
(Courtesy of Jessica Collier, PNNL)




schools?

School hours do not
match daylight hours

Kids are less alert in winter

Kids have less
exposure to screens



Daytime mEDI
250lux minimum

Evening mEDI
10lux maximum
(3 hours before sleep)

Measured at
1.2m (4') AFF in
VERTICAL plane (Ev)



Design
Recipe o 50

250lux mEDI 1.2m (4') AFF

Daylight
| Spectrum

Interior
Finishes
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Creatin

g
visual interest I

L7

e Guide observers P——
e Highlights draw attention
e Place objects in the

spotlight
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Speaker
lighting

e Lip-reading
e Eye-contact




Controls

e Building Code
 NECB

e ASHRAE 90.1

e Automated controls
e Daylight harvesting
e Multi-zone




ontrols

Building Code
ASHRAE 90.1

Automated controls
Daylight harvesting

Multi-zone
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e A variety of activ
e Presentation equ

e Whiteboards

General Purpose

Classrooms




General Purpose
Classrooms

e A variety of activities
e Presentation equipment
e Whiteboards



General Purpose (=
Classrooms ‘
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e Maximize daylight exposure
e Horizontal illuminance 300-400]lux
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e mEDI > 250lux AR BN YA
e Uniformity (2:1) B § (3 B g §
e Multi-zone controls (3 zones min) i R TR By




General Purpose
Classrooms

e Maximize daylight exposure
e Horizontal illuminance 300-400]lux
e mEDI > 250lux

71

0

4 Uniformity (2:1) llluminance

. - (Lux)
e Multi-zone controls (3 zones min)
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Thank you =
very much! :
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