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Our Team
|
Multi-disciplinary team: Asst. Prof.Chanyaporn Dr. Apiparn Borisut (*CU) Asst. Prof.Tharinee
Bstieler + Ph.D. Architecure, EPFL, Switzerland Ramasoot (*SU)
+ Architectural lighting + Ph.D. Architecture (Lighting), + Environmental Design + Ph.D. Architecture
] ] ] UCL, UK + Light and health (Lighting), Sheffield, UK
+ Daylighting design + sustainable lighting + Lighting design + sustainable lighting

+ Light and health
+ Smart lighting

+ Digital & innovative tools

Dr. Priyakorn Pusawiro Ms. Warunthorn Kayanying Aj, Kriangkrai
+Dr.Ing. Computer Engineering + Research Assistant Pattanapakdee
+Interaction Design, digital technologies + Computer Engineer + Co-Researcher

+ Smart lighting
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Key collaboration

LIGHTING BEST PRACTICES SERIES
Developed by the
California Lighting Technology Center, UC Davis

DAYLIGHT HARVESTING

RCIAL BUILDINGS

et and exceed
Building Energy Efficiency Standards

(Source: https://cltc.ucdavis.edu/article/cltc-partners-publish-new-article-outcome-based-code)

-
LRIC
\
LIGHTING RESEARCH
INNOVATION CENTRE

Co-Principal Investigator
Professor Michael
Siminovitch

Rosenfeld Chair and Director
California Lighting
Technology Center,

UC Davis, USA


https://cltc.ucdavis.edu/article/cltc-partners-publish-new-article-outcome-based-code
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VR for lighting research
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Growth of VALUE of LIGHT

Smart lighting: Beyond energy efficiency - towards quality of life

* Our lighting design research aims
to maximise the value of LED
lighting and digital technologies -
beyond the energy efficiency and
towards better health and well-
being of the users”.

(Source: www.lightingeurope.org)
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BENEFITS OF
ADJUSTABLE LIGHTING.

WORKPLACE LIGHTING Y HOSPITALITY LIGHTING i R ¥ URBAN LIGHTING

Productivity & wellbeing Visual & circadian lighting 4- b5 22 Creating value for our cities

Daylight and user’s control SEDALN ORI - IEnSiny Quality public lighting

spectrum, and duration - is

lighting, considering contributes to night-time

related to our circadian

individual's differences (age & identity, safety, and wellbeing /

rhythms and health.

gender). minimising light pollution.
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Effects of light

Joﬁaf'iﬁwaciaqtumwua\)
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Lighting quality model:

+ Human Factors (well-being)
+ Architecture

+ Lighting economics

-
RI1G
LIGHTING RESEARCH
INNOVATION CENTRE

INDIVIDUAL WELL-BEING

» visibility
» activity
* social & communication
* mood, comfort
* health & safety
» aesthetic judgement

ECONOMICS ARCHITECTURE
« installation « form

* maintenance * composition

* operation « style

* energy * codes & standards
* environment

Model of Lighting quality:
the integration of individual well-being, architecture,
and lighting economics
(Source: J. Veitch (2001)



Seeing
VISUAL Visual acuity
EFFECTS & comfort
navinacionis
21ASoEvls?
Visual & Non-image
. | EFFECTS OF LIGHT: TWO

forming (NIF) effects PATHWAYS
of light.

CIRCADIAN
RHYTHMS Sleep quality

Alertness

Mental health m
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Visual & Non-image Forming Pathways.

N\

Image forming SO
pathway

Vv V Vv
Visual Visual Visual
performance experience comfort
\4 V Vv ]

[ Psychological functioning

(Adapted from Yvone de Kort 2019)
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LIGHTING RESEARCH
INNOVATION CENTRE

— [The Retina

Ganglion
Large Cells

Horizontal
Cells

] Visual Pathway
Biological Pathway

-
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LIGHTING RESEARCH
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aasunaviavwaceMsuavIkuinwbNnRgaaeaunasuIED 550 nm

——  paasuaviavdryanculugos:uuinimzomwiianubunnigacaiunasiiaw 460 nm

RELATIVE SENSITIVITY

1.0

0.8

0.6

0.4

0.2

460 nm 550 nm

o\e © 06 0 06 06 06 0 0 0 0 0 0 0 0

450

CIRCADIAN
SENSITIVITY

PHOTOPIC
SENSITIVITY

BLUE-RICH LED

© 0,6 ¢ 00 0 0 0 0o

500 550 600 650 700 750

WAVELENGTH (nm)

LR

LIGHTING RESEARCH
INNOVATION CENTRE
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Demonstration @ LRIC
DALI lighting controls,
energy monitoring,
and tunable white LED
for circadian lighting.
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Sunrise Sunset

B Modern industrial
pattern

Hunt Seek shade

M Hunter-gatherer :
pattern I

Light intensity

Socialize Go to bed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Get up!

Work or school ’ Home ‘
Get up Commute Go to bed

(Source: Dijk and Skeldon, 2015)



NIGHT TIME

Daily light exposure:
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DAYTIME
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Thonburi
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Visual comfort, glare,
Visual clarity, contrast

nIsSusalls 91sutu AJUSEN

Brightness, spaciousness, privacy,
pleasant, luxury, beautiful, like

Jodgaiungniw

Age, gender,
eye conditions & adaptation

Js:aunisad & ADIUATAKID

Past experiences, purposes of use,
cultural backgrounad

WaaawnQanssy

Approach: Getting closer, explore,
visit /intention to visit
Avoidance: Leave, keep distance,
no intention to visit

ADWBUBDU AUWOWD (D

Selection of lighting scenes
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At the age of 50, people needs 50%
more light than those at 20 years old.

170
160
150
140
130
120
110
100

Lighting level in %

20 30 40

a1
o

60 70
Age

Maintained illuminance according to European standards (EN 12464-1)
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18 -
16
14 -

(D)

Accommodative Change
(s u)

&

a

2 - :

0 : 5 : ,
0 20 40 60 80

Age (years)

Maximal and minimal accommodative amplitudes as a function of age measured in 1500 subjects using a
"push up" technique (Duane 1912)



Colour

 AUMWOUSUBLIEVSSSUBG
Ra, R9 (bright red) =99 (100) [

420 460 500 540 580 620 660 700 740 780 0 420 460 500 540 580 620 660 700 740 780
Wavelength(nm) Wavelength(nm)

20 30 40 50 60 70 80 290 100 10 20 30 40 50 60 70 80 90 100




O & Colour Rendering Index LRIC

LIGHTING RESEARCH
INNOVATION CENTRE
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Powered by 30

1
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Phosphor - [N IR INC

11t

violeds

Demonstration @LRIC: Ordinary LED (B+YR)
Best practice for colour
quality of LED

1 ' ! Sunlight
Phosphor I .}t- N ——
1Tt :

Blue LED © 2017 Toshiba Materials Co, Ltd.
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(Ambient light levels)

2.  QtuKNUduovIavy1d (Colour temperature,
CT/CCT)

3. anuau=NIsNs=oNgIEav (Light distributions)
UUWURDKANTuaIUs lann Wuo na: iwau



VISUAL FIELD

(1) preferred visual (eld (2) optimum (eld of vision
(3) of a person standing and sitting for focus on vertical
visual tasks, wide vision on horizontal plane.
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Task-ambient-vertical lighting.

+ Reduce electricity use 30-55%
compared to general lighting at an
average of 500 lux

+ Adjustable light distributions &
intensity for different tasks and age
groups

+ More than 85% satisfaction - based
on 80 participants in the experimental
study with 2 age-groups.
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__ Task-ambient-vertical lighting VS General lighting

General lighting
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Ambient lighting:2505800°x & adjustable tasig kdht
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Daylight (main amb-ie t cove, accent I‘ =§|d task light
i 1 W‘




Base-case: _LRIC
General lighting 500 Ix

LIGHTING RESEARCH
INNOVATION CENTRE

Glare-free: the
centre module
can be controlled
separately from
the sides.

w«uHEBAEE B B8 8 BEEN

“



http://www.scgbuildingmaterials.com
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Participants: individual preferences

Task-ambient-vertical lighting photometric
measurements

SNy Y EGAT

NSI-DQ Power for Thai Happiness
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wodinssunisusunavila:ritvuvovilsaovnauony

. \J 1 1 ¥ & J Y Y
anndesarinamnian e nlsulasd s asinaneis manNdesaNuRagvaImslvuauuuiINuinazlanlwmmzi
9 Q Q
800
700 633.76
= 576.73 oo
& ’® 600
= 500 427.75 3
Z 378.42 & 500
S a0 s
& 300 -5 400
= & 300
; 200 'g
2 200
£ 100 &
0 £ 100
TAL1 TAL2 0
. Base Case TAL1 TAL2
ITVYVUTIAIN v
siuvvszuuneaada
u a"f?!énn'h 401 wangguni1 401 m Ambient Light ™ Task Light

Lighting Research and Innovation Centre (LRIC)
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‘ at 300 Lux
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KAt 300 Lux



Lighting Research and Innovation Centre (LRIC)
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= Measurement for circadian light at the eye level 7+

ILluminance
[Photopic &
Melanopic lux
measurement on
the vertical plane
[received at the
eye level/retina)
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Demonstration @ LRIC:

Best practice for
workplace lighting at the

workstation, daylight & . " e ’ = \
view out, and visual y g = [ B Eomiottable lighting &

interest on the wall. B8k out argaildaylight &% — Adividual controls




Demonstration @ LRIC:
IEOWONSIDIAIFOIUIAD

(diffuse & vertical lighting) ¥2¢
IWUNSSUSDA (modeling effect)
laauuUluKUNAaUNUN d1KSU
Msdoansaovnv NMsoUEKUN
(facial expression) 1su RODUS:QU

R e s




ooooo
..
ooooo

* King Mongkut ]
KM University of LR l C
oooooooooo

Thonburi

nsUsSunavivioasious:aunisad
hospitality lighting



VAREL] 1]
IITERT

Hfsiedr

X o
ot 11317

ign (B

=

= @

‘|'jng Des

, tral
U | Inverﬁ i



5

1 7/ // ) MMM

\\\\\\\\\\\\\:\\\\g\\\gi
T e




. —

THE VINTAGE
STORE

RALPH LAURRN




King Mongkut’s
University of
nolo
Lol Key areas

navasolulnvioud
la:Wufidounaiouov
Tsvisufiauisa
Usuidasuldiwioaso
Js:aunisailiazonsuai
fundazgovnan

’ez‘ Park Hyatt, Bangkok
- - Hotel interior design by
Yabu Pushelberg | Lighting b
< R o
Inverse Lighting Design

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)
T


https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

Key areas

Key areas

Reception/ lobby
Restaurants

- Guest rooms

- Spa

- Bar

Park Hyatt, Bangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)



https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

Spa: Relaxation

navsssuy1aluaun dovnn
udruldsvrrlRiavuduuda (diffuse
light) naAdsUSUaaA1ADILGEDD
a’vna:aukniodla
ioldnavsssuuid IWoasvAdu

sdnnaunalsuIndu

Park Hyatt, Bangkokl Interior design by Yabu Pushelberg I
Lighting by Inverse Lighting Design, Bangkok
(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)



https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

Spa: Relaxation

nmviduduluaurnlii
IavsssUYNa aauIsanduU
AuussaNAlddns nd
AISUSUIUAgUATIADL
dovasvldaluyovinan

Park Hyatt, Bangkokl Interior design by Yabu Pushelberg I
Lighting by Inverse Lighting Design, Bangkok

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)



https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

Spa treatment
RISNUERD,
A1ADIUEDVEIY
Ha:anNUaUENISNSONY
navldawanueu:
nsfRusns
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Park Hyatt, Bangkn.kﬁﬁteﬁb}r‘désign by Yabu Pushelberg |
Lighting by"fn'veﬁse Lighting Design, Bangkok
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https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph
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https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph
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Key areas
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Park Hyatt, Bangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)
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https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

Key areas

Park Hyatt, Bangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)



https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

“ o™

RS eSS AR AR N A AR

1/ |

s e

A

I |

f

\ %

SRR RS R RS

B

-
) -
==
\
A
)
A
[
)
| )
oy |
L] -
S
s
= p—
| L
— - —
3 4
= |
—
—
N ~=
= =

o

Park HyatthBangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok

(Source: https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)
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https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

ParK'Hyatt, Bangkokl Interior design by AVROKO |
‘ g by In‘yerse Qghting Design, Bangkok

-
(0]

(Source: https://www.hy!t.c Q/en—ughgiaiggal\@d[_ rk-hyatt-bangkok/bkkph)
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Park Hyatt, Bangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok


https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph
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Park Hyatt, Bangkokl Interior deéign by-Yabu Pushelberg |

Lighting by Inverse Li hting
9

ign, Bangkok

(Source: https://www.hyatt.com/en-US/hoteI/thailand/pa;‘[k-hyatt-ban:g;‘kq;k/bkkph)
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https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph

j Park Hyatt, Bangkokl Interior design by Yabu Pushelberg |
Lighting by Inverse Lighting Design, Bangkok
https://www.hyatt.com/en-US/hotel/thailand/park-hyatt-bangkok/bkkph)
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EMOTIONS & MOST PREFERRED LIGHT SCENES AT DIFFERENT TIMES
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EMOTIONS & MOST PREFERRED LIGHT SCENES AT DIFFERENT TIMES



Influences of the Purpose of Visit and Time
Preferred Light Scenes for Activities at Night time (N = 345)

STAY AS A FAMILY-NIGHT

D

Peripheral 2 Overhead 2 Downlight Overhead 1 Peripheral 1
33% 21% 21% 15% 10%
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EMOTIONS & MOST PREFERRED LIGHT SCENES AT DIFFERENT TIMES

INNOVATION

FAMILY
Pleasure:
Relaxing
Beautiful
Pleasant

Family-Evening Family - Night time

COUPLE
Pleasure:
Relaxing
Beautiful
Pleasant
Dominance:

Privac i
y Couple-Evening Couple-Night time
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= 345

Percentage (%]): N
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LIGHT DISTRIBUTIONS FOR GUEST ROOM
Light Scene Selection : Stay as a Family

B Family-Evening B Family

40
30
20

10

OH1 P1 DL OH2 P2

Selection for Evening VS Night Time

Family-Evening

Family - Night time
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LIGHT DISTRIBUTIONS FOR GUEST ROOM
Light Scene Selection : Stay as a Couple

[ | B Lover-Evening @ Lover-Night

40

Couple-Evening

30

20

10

Percentage (%): N = 345

OHA1 P1 DL OH2 P2

Selection for Evening VS Night Time

Couple-Night time




Three Most Preferred Lighting Scenes and the Purpose of Visit (N = 156)
Dining with Friends

~Pendant-Glow (PG) 22.7%

—Wall-Light (WL) 22.7% —Pendant-Glow (PG) 19.9% ~ Pendant-Direct-{PD] 18.6%




LRI LIGHT DISTRIBUTIONS FOR A

\

onTon e FINE-DINING RESTAURANT

B Friend M Lover

50
40
30
20

10

Percentage (%): N = 156

Wwu WD PG PD CC WL WS

Dining with Friends VS Romantic Partner

Lighting Preference and Purposes of Visit

Dining-with a Lover: Wall Light (WL) 22.4%




Wall-wash Uplight (WL) Walt-wash Downlight (WD) E Striping Effects {WS)

e Three Lighting Scenes with the highest, medium, and lowest average subjective ratings.
e While the ‘wall-wash uplight’ received the highest overall rating, it was not one of the
three most preferred lightings for both purposes of the visit.
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thank you

(contact: chanyaporn.chu@kmutt.ac.th)
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