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Self-shading facade Oops, we got a problem!
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of client about High Performance Buildings
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“Wrong idea”
Cartoon of a real conversation I had 

when explaining my job as Building Energy Efficiency Consultant  

The Star newspaper, Malaysia, 16 August 2013



The Highest Operating Cost of 
Buildings is Salaries
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UNPRODUCTIVE

66 days per year!
Amount of time that average Malaysian 

worker is either absent or suffering from 

presenteeism

NB. The UK figure is only 30 days per year

Figures for IEN Consultants (Malaysia)

The average Malaysian worker has:

HIGH PERFORMING BUILDINGS MUST:

Provide occupants with a healthy, 

conducive and stimulating environment 

that enhances well-being and productivity 



PARAMIT – FACTORY IN THE FOREST
(MALAYSIA, 2016)

High Performance Factory building in Penang: 

Case study

Photo by Lin 

Ho

Architect: Design Unit

Green Building Consultant: IEN Consultants



The Client wanted a High Performance Building
with he defined as having good air quality, daylit, views to the outside 
and energy efficient, because he knew it would be a good investment

Interestingly, the client first identified the Green Building Consultant, 
who was then asked to recommend the architect. 

Paramit – factory in the forest  
Project performance: Measured 40% energy savings. 

High occupant satisfaction. More info: 
http://ien.com.my/projects/paramit.html

Nominee for 

"Best New Building of the World 2018"

RIBA International Prize

http://ien.com.my/projects/paramit.html


Passive Design Features



Designed for 100% Glare-free Daylight



Design Simulation = Photo 



Active Design Features



Energy Efficient Floor Slab Cooling
Chiller COP of 10. Supply water temperature 17°C

Photo by Lin Ho

65 km of pipes in floor



View to Extensive Greenery

Photo by Lin Ho



Shaded Green Roofs
usable during office hours

Photo by Lin Ho



Canteen with outdoor section

Photo by Lin Ho

Anonymous survey 2019:

90% preferred the new factor 

to the old factory
Photo by Lin Ho



Inside the factory (old factory)

Almost everybody has: No view out & No daylight



Inside the factory (new factory)

Photo by Lin Ho

Almost everybody has: View out & Daylight



90% of Occupants prefer 
the New Factory to the Old Factory

Photo by Lin Ho

Anonymous survey 2019:

90% preferred the new factor 

to the old factory

Repies to anonymous survey question ”What do you like about the building?”:

1) Its the best place i worked.. The greenery around the factory is simply amazing.. It 

give us a peaceful feeling..

2) Very green, light and healthy

3) Give a balance and serene feel (able to reduce stress). Work place = 2nd HOME

4) I like the environment of this building that have been surround by tress. 

Comfortable. Outstanding from others building.

5) The beauty of the natural, de-stress while working



Case study

Photo by Lin 

HoEnergy Efficient Office case study

DIAMOND BUILDING
(SURUHANGJAYA TENAGA, 2010)

Architects: Soontorn Boonyatikarn (Thailand) 

and NR Architect (Malaysia)

Energy efficiency and sustainability: IEN Consultants

Mechanical & Electrical: Primetech Engineers

Contractor: Putra Perdana Construction

Client: Malaysian Energy Commission



Similar design with vernacular buildings

Result of many SIMULATIONS Result of many GENERATIONS

Screendump from the book “The Co-operation” by DANIDA



1/3 Energy Consumption 
3 year payback time

2012 

ASEAN 

energy 

award 

Winner 

&

2013 

ASHRAE 

Technology 

Award 

(2nd place)

AWARD

S:





Tannenbaum 

reflector panel on 

levels 4 and 5
Atrium Daylight Design
The atrium has been carefully designed optimize daylight utilization for each floor employing the combination of the 

following three strategies:
1. Automated blind with six different configuration to maintain the appropriate daylighting levels at all times. The blinds with 30% light 

transmittance are adjusted every 15 minutes and follow a three different control strategies for morning, mid-day and evening

2. The windows size becomes larger deeper into the atrium to cater for lower daylight levels

3. A band of Tannenbaum reflector panels are applied to 4th and 5th floor to deflect  daylight across the atrium to 1st and 2nd floor where daylight 

levels are the lowest.  The  ‘christmas tree’ profile reflectors have an inclination of 10° and reflect about 85% of the light in semi-diffuse 

manner, hence, avoiding visual glare issues for the building occupants. 



Self-shaded facade 

from direct sun

Diffuse light 

deflected into room 

by lightshelf and 

window sill LIGHT REFLECTIONS FROM:
Lightshelf + Window sill

Lightshelf only

Window sill only

Mirror lightshelf with fixed louver

Façade Daylight Design
The building is 50% daylit. The façade daylighting system consists of a mirror lightshelf and a white painted window sill. 

Both deflect daylight onto the white ceiling for improved daylight distribution until 5 meters from the façade + 2 additional

meters of corridor space. Installed office lighting is 8.4 W/m2, but 1-year measurements show consumption of only 

0.9 W/m2 showing high reliance on daylighting

FACADE



Typical Cross 

Section

Day-Lighting- Office

Mirror 

lightshelf

Fixed 

blinds for 

glare 

control

Daylight 

reflected 

onto 

ceiling



Floor Slab Cooling in Diamond Building

Floor slab cooling system embedded in RC slab

Illustration courtesy of: 

Greening Asia – Emerging Principles for Sustainable Architecture. 

Copyright: Nirmal Kishnani, 2012. Publisher: FuturArc
Thermographic image of floor slab cooling in ST Diamond 

Picture courtesy of: PS Soong, Pureaire
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Conclusions
after 20 years of green building consultancy in Malaysia 

1. Green Building Design should not be an 
afterthought

2. If done correctly, Green Buildings, can 
achieve:
- 50% energy savings or more
- 60% water savings or more
- 1-3% additional construction cost
- 3 year payback (from utility bills)

3. Main benefit of Green Buildings is to 
improve human well-being, health and 
productivity, which significantly will reduce 
the already attractive payback time. EECCHI office retrofit



Innovative 

daylight duct

from facade

Thank you
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