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Meaning of Sustainability

* Meeting our own needs without compromising the ability of future generations to meet their
own needs.

* |t balances environmental, social, and economic responsibilities.

» Sustainability in lighting design means creating lighting solutions that serve. today’s users while
protecting tomorrow’s resources.
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The Concept of the TBL

To achieve the sustainability, we must make changes to the three areas under Triple Bottom Line.

People (Social Sustainability) Planet (Environmental Sustainability) Profit (Economic Sustainability)
Focus: employee well-being, Focus: protecting natural resources Focus: long-term financial stability
community impact, fairness. and reducing environmental harm. without harming people or the
planet.
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Lighting Terminology

LUMEN

Color Rendition

COLOR TEMPERATURE KELVIN EFFICACY & WATT
LUMINAIRE/FIXTURE i
Complete lighting unit
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L
N

— \Lighting
) 3



Role of Lighting in Sustainability

Sustainable lighting improves people’s well-being, reduces environmental impact, and lowers long-
term costs, supporting all three areas of the triple bottom line.

Lighting is not only about visibility It directly impacts:
* Energy consumption

e Human health and comfort

s * Environmental footprint
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“Sustainability is not only about light source, but also
about what the product is made of”




Sustainable Lighting

Sustainability Lighting =
Performance + Material Responsibility

Light Performance

v/ High efficacy (Im/W)
v Long lifespan

v/ Low energy consumption
v/ Good visual comfort

Product Responsibility

v/ Recyclable materials
v Reduced plastic content
v Design for disassembly

v Lower embodied carbon ﬁ
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Example of use light source to achieve Sustainability
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Example of use Materials to achieve Sustainability

From Linear to Circular Lighting Design

>{ LINEAR MODEL

REVAVEWIELS Manufacturing . Repair Repair Recycling
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https://hudalight-my.sharepoint.com/:v:/g/personal/marketing_hudalighting_com/IQAh_EAy_c1CSrsEcq45gQwWAUXoRHBWIkGC-bAM4-oLnro?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJTdHJlYW1XZWJBcHAiLCJyZWZlcnJhbFZpZXciOiJTaGFyZURpYWxvZy1MaW5rIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXcifX0%3D&e=jkrpIk
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Impacts of Bad Lighting
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Impacts of Bad Lighting

2. Impact on Planet




Impacts of Bad Lighting

3. Impact on Profit
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Positive Impact of Lighting - How Lighting Supports Sustainability

1. Impact on People

Health

Supports circadian
rhythm

Improves sleep quality
Reduces eye strain
Supports hormonal
balance

Stress
Reduction

* Access to daylight

lowers stress levels
Natural light improves
psychological
wellbeing

Balanced light reduces
mental fatigue

Mood &
Emotional
Wellbeing

* Warm light promotes
relaxation

* Daylight boosts
serotonin

* Proper lighting
enhances sense of
safety

Comfort & Visual

Experience

Reduced glare
Proper brightness
levels

Balanced contrast
Improved visual
clarity

Productivity &
Performance

Better concentration
Higher cognitive
performance

Fewer errors
Increased motivation

|

\

BT

— \Lighting
3



Reduced Energy
Consumption

* High-efficacy LED

systems

¢ Smart controls

&sensors

* Daylight integration

Lower Carbon
Emissions

* Reduced electricity

demand

* Support for net-zero

targets

Reduced Light
Pollution

* Dark-sky-compliant

fixtures

* Shielded luminaires

* Lower CCT at night

Positive Impact of Lighting - How Lighting Supports Sustainability

1. Impact on Planet

Protection of
Ecosystems

* Less disruption to

wildlife

* Controlled outdoor

lighting

* Reduced blue light at

night
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Positive Impact of Lighting - How Lighting Supports Sustainability

1. Impact on Profit

Lower Operating
Costs

* Reduced electricity bills
* Lower maintenance

costs

Longer System
Life Cycle

* Durable luminaires
* Fewer replacements

Higher
Productivity

* Better employee

performance

* Reduced sick leave

Increased
Property Value

* Sustainable buildings

attract tenants

* Higher building

certification ratings
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Key Sustainable Lighting Strategies

e LED & high efficacy luminaires

e Daylighting integration

* Occupancy & daylight sensors

* Proper light levels (no over-lighting)

e Dark sky outdoor lighting

* Environment-friendly materials
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Tunable White Lighting

Adjust CCT to mimic natural daylight cycles.
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IOT Lighting Systems

Connect luminaires to building management systems.
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Daylight Harvesting

Wireless, sensor-based adaptive lighting networks.
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Organic Response

Reduces artificial lighting when natural light is available.

Internet MQQT
Gateway (SSL Encryption) Gateway
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Residential

Goals:
e Comfort
* Low energy use

* Affordability

e Lighting based on user preferences

Strategies:

 Efficient LED fixtures and materials

* Task lighting instead of general over-lighting
* Daylight use with proper shading

* Simple controls (dimmers, sensors) M
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Residential

Light that high Light that Low Darkness

in Melanopic in Melanopic Kitchen - Daily

Kitchen - Weekend

Living - Daily

Living - Weekend

Bedroom - all the week
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The diagram shows the daily life of Persona and explains the relationship between his activity during

the day, night time, and lighting Atmosphere I,
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Residential

Layer.03 —Task Lighting
For Main Tasks that are not
needed Generallight ....

2 Kitchen L Outdoor Area
Bedroom

Layer.02 — Accent Lighting
For Relaxing, Quiet,
Highlighting Figures, Night

Layer.01 — General Lighting
For Cleaning, Gathering,
Cooking....
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Residential

The calculation for layer 1 the General Lighting The calculation for layer 2 the Accent Lighting The calculation for layer 3 the Task Lighting
The LUX Level for the general space for the areas ( Bedroom, This layer was created to achieve a relaxed atmosphere from the This layer was created for specific tasks like reading, eating. These
Kitchen, and living room are (300 Ix) the uniformity is good. reflection light that comes from the accent lighting types of tasks need a high amount of light
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Residential

Goals:

Productivity

Efficiency

Flexibility

Compliance with LEED & WELL

Strategies:

Daylight-responsive lighting systems
Zoning and sensor-based controls
Human-centric lighting (tunable white)

Smart building integration
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Office & Commercial Buildings

Option 2
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Office & Commercial Buildings

Active light scene: Light scene 1
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Active light scene: Light scene 1
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Healthcare Buildings

Goals:
* Healing and wellbeing
e Safety and accuracy

e 24/7 operation

Strategies:

e Circadian lighting for patients
* Lowe-glare lighting for staff

e Energy-efficient systems

* Controlled lighting levels in patient rooms
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