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Light as a physical phenomenon affects the human organism and its photosensitive
systems, leading to a range of visual and non-visual responses. The recently
developed discipline of Integrative Lighting considers both visual and non-visual
effects of light on humans to facilitate visual tasks but also support overall health and
wellbeing. This paradigm shift in lighting practice is underpinned by the discovery of
intrinsically photosensitive retinal ganglion cells (ipRGCs) and the photopigment
melanopsin, playing a Non-Image-Forming (NIF) role, which promped a number of
studies aimed on enhancing human non-visual wellbeing in indoor environments
and developing recommendations in the matter. This relatively recent research is
based on a range of methodologies with very different characteristics. As light is
able to influence numerous and intrinsically different variables, ranging from
environmental factors and conditions to physiological and psychological
processes, it is evident that a need exists for the organisation and systematisation of
these methods in order to provide research with a suitable tool. This thesis proposes
such a tool for standardising research approaches in Integrative Lighting. The tool
was then applied in a real case study at the Politecnico di Torino offices; field
measurements were taken and daylight and electric light simulations were carried
out in order to approach the current recommendations in the practice of Integrative
Lighting, which are gaining ground in the most recent lighting standards, currently
oriented towards the holistic wellbeing of the person in the built environment.

Theoretical background

-——
1. Theory

Stimulus { Temporal . Light Light Spatial

(Cause) | pattern | ispectrum’ | level pattern —> Environmental lighting
Light stimulus —> Input to the eyes
Visual pathway s Non-Visual pathway > Eye/Brain processing
Visual Visual Visual Acute Circadian || Long-Term Psychological and
Performance|| Experience || Comfort || Responses || Responses || Responses Physiological Outcomes
\ \! \! | ! ! !

Effect ‘

Visual, Circadian, Neuroendocrine and Neurobehavioral responses | —> i
(Response) P Collective Response




1. Theory

v
2. Literature review

3. Case study

4. Conclusions

1. Theory

2. Literature review

-
3. Case study

4, Conclusions

i |ight and colours patterns

Results

2] season

21 timeofday

1a lighting patterns
W/ /

14 light intensity

ta Spectral characteristics of light

i 1. ntegrative ignting
7 | the impact of recammendations

s weather

2 icompliance of 1a orientation

S

33| Evaluate \ ~ix design parameters
2reonirbute ofy |\ Q. i goze direction
\ 3] glazing types
12| the effects of i a"-:higved melfagopi_c "
20 Optimize illuminance of daylig
2F Develop

9| integrative lighting systems

\-rﬁcummendaﬁms of | N\ el lectriclighting

lighting energy daylight

vconsumption
high-melanopic-illuminance
task lamp

considering a ;
S '

4. design principles. -~

considering a
i i =% Combination of visual
“pedoiight metrics to 21 and non-visual requirements

i promote health and well-being

“la integrative lighting

Field measurements

1on spectral
2 properties of light
o
lon hysm!c?inal
5 amﬁ’psychn ogical 1
responses i

1,00 physiological

'responses

through cornparis
of lighting scenarios,

“through light intensf

e L e Ay
il thraugh carmparison o simul
Al R . T
on dayli 7
24 through comparison. FIELD MEASUREMENTS
F with recommendations k\ ;
sifgigegetie. | g IT “An
: e SIMULATION

son cognitive o 3
e g Al through comparison

Environmental
analysis.

glazing types
2!on satisfaction % through Daylight e
1 . A= B
- ko F’“""’""i(gg? T eid messurarmisnt aic simal
Trohglare _ through 4 7 7 ”
) | retiofitting hypethesis™ | 5 JECTIVE MEASUREMENTS, |3
2gwithecommended |~ through comparison, | BIOMARKERS, COERTVE ANS
values of roomcriertions "1 PSYCHOLOGICAL ASSESSMENT
T e cosnmveANDls  Subject ™
P of automated and non s 2 PSYCHOLOGICAL ASSESSMENT survey
automated scenarios -4

1,9n melatonin
secretion i
through cognitive, |

Tdoralrtnes * iperformance assessment

1ronmood
11onsleep patterns e

11on sleep quality

F through cemparison
Lo performance e SPRINETS
e through workdlow
1 oncritical poinits assessment
deter_ ination — qum
ety _ exposure and health 1
:
i

through prolonged
exposure to \IEQM |

BIOMARKERS " !

BIOMARKERS, COGNITIVE AND |3
AL ASSESSMENT

0BJECTIVE MEASUREMENTS
GNITIVEAND |

son
of shading solutions | 2 PSYCHOLOGICAL ASSESSMENT

A Sistematisation of research methods as a function of goals

Simulations

For info:

aliceluppi.al@gmail.com



