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Ergonomic & Enérgy Saving Interactive
Lighting Design for Office Space
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Covering one.

~The Pandora Box of Our Built Environment

~Daylighting rather Waste-Lighting i Establishing the Ambient Lighting Level (ST, GEQO)
~Task Lighting i The Ultimate Visual Environment Personalization Tool

~MS1525 300-500lux standard?

~12 rule of thumbs for Office Lighting Design
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ARE YOU FEELING TOO COLD AT THE
CURRENT MOMENT?

GUESS THE TEMPERATURE!
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Where should we have our talk?
IGEM 2014 Temperature measurement from 10.00 - 10.30am
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The Pandora Box Checkpoint 1 Is Economic Development equivalent to Human Progress?
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Asia Insurance Building, Raffles Place (1954) Jalan Duta Government Complex (1970s)
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INTERNATIONAL GREENTECH & ECO PRODUCTS.
EXHIBITION & CONFERENCE MALAYSIA
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Daylight fAHarvestingo Fail!
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The Importance of Office Lighting

Employee Productivity
Safety for precision required tasks

Influencing the Morale & well being of users
Corporate branding

Visual Connections to indoor/outdoor events

Determination of howbiophilick y 2 F FA OS &L
Gawdza G wAaAIKIQ fAIKGAYT fSgQ

User ownership with visual personalization

It is part of your (highly subsidized) energy bill!
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L|ght|ng MaU:ers How do you want your working space to look Ilke?
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024 Regarding the balance between electric
and natural light at your workplace, which
do you prefer?

Answered: 43 Skipped: 0

Total reliance 7%, 3 people
on daylight

Predominant
reliance on...

44%, 19 people 84% people
wants daylight!

Equal reliance

on daylight ... 33%, 14 people

Predominant
reliance on...

12%, 5 people

Total reliance
on electrica...

4%, 2 people

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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{ Benefit of Daylighting }

G ¢ KS { (dzRe&35%Bfleigphyeds KISy (lj dzZSaG A2y SR aAyadlyidfeed ARS)
their major concern associated with their office. The reasons are No daylight, Poor ventilation, Inability to see
outside and know what is happening, the feelings of being coaedsolation and depressiofil)

Among the respondents, Employees highly value any size of window that they have access to and value it more
privacy in their office.

I.  74% preferred having a windowlose to their workspace.
lI. 57% preferred the window to be besidieir workspace rather than in front or behind their workspa(@®.

3) Employees sitting near windows were more content, whereas those sitting further away from the windows
complained more.

. 96% preferred to work under natural lighis opposed to electric lighting.

II. 86% preferred having sunshina their office year round(3)

4) Four out of five office workers preferred working in natural lighecause they believe working by electric
lighting caused discomfort. Employees did not believe working by electric lighting resulted in poor work output,
they believed that their work output was achieved at greater personal STRES$4)evel.

MO [/ 2ffAYS . G¢KS taeoOKz2f23A0If 1aL)S0da 2F [ AIK(AY DiStahdardsGeiA S 2F (G KS
Technology 1990

2) Wotton, EBarkow. o mM@pyo0v d 'y Ay@SaidAadalrarzy G2 GKS 9FFSOdla 2F 2AyR264& YR [A3
Proceedings. Washington, DC: AlA Service Corp; p$1405

3)Markus, T.A (1967). "The Significance of Sunshine and View for Office Workers." Proceedings of the CIE Conferehta@usdinti. Rotterdam;
Bouwcentruninternational; pp. 593

4)Cuttle K (1983). "People and Windows in Workplaces." Proceedings of the Conference on People and the Physical EnvironmeheRagéanch
New Zealand; pp. 26312.
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Harvesting Diffuse Daylight, Not Direct Sunlight.

North

3 East

North & South windows can easily

South

be shaded by horizontal overhang.
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Luminous EfficacyThe ability of the light source to convert consumed electrical power into visible luminous flux (light).

Luminous Efficacy
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IMAGE FROM IEN CONSULTANTS

Source:
1. Estimation of luminous efficacy of daylight ataiminancefor composite climate, (M. Jamil Ahmad, G.N. Tiwari) 2010. Journal of Energy and Environment
2. A simple evaluation of global and diffuse Luminous Efficacy for all sky conditions in tropical and humid clinkztkréattal) 2008, University of La Reunion
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Potentially save 37% total building energy just by the usage of daylight! (lesser lighting heat gain)

140 IMAGE FROM BSEEP
120 I Fresh Air Sensible Gain
Dehumid Fresh air
100 Bl Dehumid People Latent Gain
27% B People Gain
- B External Conduction Gain

kWh/m2/year

25%
i % Solar Gain
Lighting Gain
40 — n Small Power Gain
Fan Gain
-

AHU Fan Energy Small Power Energy Lighting Energy Chiller Energy

Breakdown of Energy Consumption in Typical Malaysian Building (Source: BSEEP Active Design Guide)
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ST DIAMOND BUILDING, ENERGY COMMISION HQ
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ST DIAMOND BUILDING, ENERGY COMMISION HQ

Light Reflections from:
Lightshelf + Window Sill

Lightshelf Only
.___%

Window Sill Only
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ST DIAMOND BUILDING, ENERGY COM ION HQ
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ST DIAMOND BUILDING, ENERGY COMMISION HQ
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