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We are a Green Building Consultancy

❖ 15 year track record in Malaysia 

with European roots

❖ Portfolio of 3.2 million square 

meters of green building space

❖ Building consultancy services:
a) Energy efficiency consultancy

b) Daylighting design consultancy

c) Green building certification (GBI, LEED, 

BREEAM, Green Mark)

d) Masterplanning

www.ien.com.my

Twitter: @ienconsultants



A real conversation that I had here in 

Malaysia.....

I optimised the design of buildings through 

computer simulation – and then they are 

built without any big surprises ☺

The Star newspaper, 16 August 2013
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ENERGY EFFICIENCY
Three Fundamental Observations
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MALAYSIA: Energy Efficiency has a good Economic Internal Rate 

of Return 
(Input to 9th Malaysian Plan by Danida, 2005)
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3.1 Electricity savings in new and existing commercial buildings (30%/15% electricity savings)

1.1 Palm-diesel in transportation (B20)

2.1 Electricity and fuel savings in manufacturing (mainly cement, food, iron&steel, rubber, wood)

2.4 NG-fired CHP in iron&steel/non-metallic/textile (10%) (replacing 10% of process heat)

5.2 BioGen Small-Scale (120 MW)

2.2 Biomass boilers in manufacturing (Coal Substitution w/PKS)

5.1 Co-firing of coal and PKS

2.4 NG-fired CHP in paper (replacing 10% of process heat)

2.4 NG-fired CCP in education/"other" (replacing 25% of el. for cooling)

2.4 Biomass-fired CHP Large-Scale

100% or above

0% or below

3.1 Electricity savings in new and existing residential buildings (30%/15% electricity savings)

1.2 NGV in transportation (20% of gasoline)

2.2 Biomass boilers in manufacturing (Coal Substitution w/PKS)

2.4 NG-fired CHP in machinery (replacing 10% of process heat)

2.1 LPG savings in manufacturing (mainly cement, food, iron&steel, rubber, wood)

2.5 Solar dryer in manufacturing, 4.1, 4.2 waste-to-energy (w/CDM)

2.4 NG-fired CHP in rubber/food (replacing 10% of process heat)

2.1 NG savings in manufacturing (mainly cement, food, iron&steel, rubber, wood)

5.1 Co-firing of coal and EFB-bales, POFF

Energy Efficiency in 

Commercial Buildings

Energy Efficiency in 

Residential Buildings

Everything above this 10% line is a good investment



Cheapest Way to reduce carbon 

footprint.



What is Energy Efficient Building

Introduction of BEI (Building Energy Intensity)

BEI= ((TBEC-CPEC-DCEC)/(GFA(excluding carpark)-DCA-GLA*FVR))*(52/WHO)

Introduction of EUI (Energy Usage Index)

EUI= ((TBEC-DCEC)/(GFA(excluding carpark)-DCA-GLA*FVR))*(52/WHO)

Green Building Index

Green Mark



Simplest way to calculate EUI is by use TNB 

bill total KWH, and divide by Building GFA.



Energy Efficient Building Benchmarking

Reference: 

https://www.bca.gov.sg/GreenMark/others/BCA_BEBR_Abridged_FA_2016.pdf



Energy Use Intensity (EUI) of Office 

Buildings



Energy Use Intensity (EUI) of Office 

Buildings



Energy Use Intensity (EUI) of Hotels



Energy Use Intensity (EUI) of Hotels



Energy Use Intensity (EUI) of Retail 

Buildings



Energy Use Intensity (EUI) of Retail 

Buildings



Energy Use Intensity (EUI) of Mix Developments
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Energy Efficient Buildings in South-East Asia

Completion 

year

2004 2010 2010 2007-

Payback

3 years

Expensive 
not to be energy efficient
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Chiller Energy Breakdown

Good 

Low Energy Office building 

(Malaysia)

Building cases

Building Energy Analysis with Computer Simulation



Energy Efficient 

Building 

Strategies 



PASSIVE DESIGN ACTIVE DESIGN



PASSIVE 

DESIGN



OTTV = Overall Thermal Transfer Value

OTTV is a measure of the average heat gain into a building 
through the building envelope.

MS 1525:2007 requirement :

OTTV ≤ 50 W/m2



Heat Conduction 

through Walls

Heat 

Conduction 

Through 

Windows

Solar Heat Gain 

through Windows

50 W/m2

OTTV CONCEPT
OTTV CALCULATION: 

0.2%-5% 10%-20% 70%-85%



Orientation CF

North 0.9

Northeast 1.09

East 1.23

Southeast 1.13

South 0.92

Southwest 0.9

West 0.94

Northwest 0.9

Correction Factor : (MS1525:2007)



Shading Coefficient (SC)

SC =  SC1 x SC2 

SC 1 = Glass Shading Coefficient

SC 2 = External Shading Coefficient  

External Shading Coefficient

P

H

SC2 Refer to Table 5 MS1525:2007

R1 = 
𝑃

𝐻



Strategy Reducing OTTV
Make sure the most determining variables is low enough:

All Variables are below:

1. CF

2. WWR

3. Uw

4. Uf

5. SC

Summary:

• Minimize WWR, especially at East ,NorthEast, SouthEast

• Minimize SC

-SC of Glass

-SC of sunshade





WWR Uw Uf CF SC OTTV
OTTV 

Reduction

Base 0.5 2.44 5.7 1.23 0.7 115.26

Step 1 0.4 2.44 5.7 1.23 0.7 98.06 15%

Step 2 0.4 0.55 5.7 1.23 0.7 84.45 14%

Step 3 0.4 0.55 5.7 1.23 0.539 69.09 18%

Step 4 0.4 0.55 1.6 1.23 0.27 33.52 51%



Efficient Lighting Design Strategies





Daylighting Harvesting

 Daylight through normal glazing is 2.6 times cooler 

than people think

 Daylight through high performance glazing is 4.9 times 

cooler than people think

Misconception that 

daylight is hot!

Survey among 46 building professionals in Singapore 

(by Gregers Reimann)





Lighting Power Density of MS 1525



Recommended Lux Value 

in MS 1525



case

Daylighting case study

GEO Building
(Malaysia. formerly ZEO Building, 2007)

Case study 



Good Orientation

for Daylighting

N

Solar chart for Kuala Lumpur (3.15° North)





Daylight Measurements

➢ Lighting consumption: 0.56 W/m2

➢ Code requirement: 15 W/m2 25 times more efficient



Daylight Responsive Lighting

Lighting Control
• Automatic off (light sensor and/or occupancy sensor)

• Manual on (people press the wall switch)

• Use task light (table lamp)

Lighting Zone 1 Lighting Zone 2



GEO Building Daylight Measurements



Air Distribution 

System







Air Distribution System
 MS 1525 Motor Efficiency



Fresh Air Demand Control Using CO2 

Sensors

 ASHRAE 62.1 state need of Fresh air intake for indoor environment.

 However Hot Outdoor air will increase heat load of building.

 Therefore, use of CO2 sensor to regulate the fresh air intake.





Chilled Water 

Plant





Coefficient of Performance (COP). A ratio of the cooling 

capacity in watts [kW] to the Total Power Input, in watts 

[kW] at any given set of Rating Conditions, expressed in 

kilowatts/kilowatt [kW/kW].

3.37 COP = 1kW/(3.37kW/3.5172) = 1.044kW/Ton





Chilled Water and Condenser Pump 
Efficiency

Benchmark criteria: SS553



Cooling Tower Efficiency

ASHRAE 90.1

For cooling tower flowrate = 3GPM per Ton

= 0.1893 litre per sec per ton

With every 3.23 L/s, we can remove 23 Ton

Therefore with every 1kW we remove 23Ton

Thus, minimum requirement = (1/23) x (1 + 1 / Chiller COP)



Plantroom Efficiency Baseline Reference

Benchmark 

Reference

kW/Ton COP

Chiller (Centrifugal > 300RT) MS1525 0.617

Chilled Water Pumps SS553 0.0529

Condenser Water Pumps SS553 0.0457

Cooling Towers ASHRAE 90.1 0.055

Total Plantroom System 0.77 4.7



VRF Minimum Efficiency by ASHRAE 90.1



CHILLER:
✓ To configure Chiller Plant in a way that it operates at most efficient zone at 

most time;

✓ Design parameters should allow for low compressor head capability, 

increase evaporator mean saturated temp/pressure by variable flow thus 

improve chiller efficiency and prevent pipe freeze;

✓ Off-peak operating chiller should provide flexibility with load fluctuation 

and yet maintain good efficiency

✓ Chiller should also comes with good motor efficiency and power factor



Good Chiller Performance
Power ConsumptionLow High

Chiller FoulingLow

Entering Condenser Water TempLow

Leaving Chilled Water TempHigh (Low

Chilled water FlowrateLow (Limit) High

Condenser Water FlowrateHigh (Limit) (Damaging) Low

(Damaging) High

(Damaging) High

Chiller EfficiencyGood Bad



Our simulations showed that Chiller Plant 
could be downsized

SAVED USD300k IN PLANT 
COST



Our simulations showed that Chiller Plant 
could be downsized

SAVED USD300k IN PLANT 
COST



Our simulations showed that Chiller Plant 
could be downsized

SAVED USD300k IN PLANT 
COST & BETTER C.O.P.



The Double-Penalty of Oversizing the 

Cooling Plant
High CAPEX
USD500,000

High OPEX
USD2,000,000 per year
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Actual Building vs 

design case study



Verification & Fine Tuning – Comparing Simulations 
against Actual Operations

> 30% Higher than 
simulated energy usage! 



Verification & Fine Tuning – Comparing Simulations 
against Actual Operations

> 30% Higher than 
simulated energy usage! 

Remedial Actions
1. Checked BMS schedules
2. Checked and adjusted setpoints
3. Checked BMS control logics
4. Checked chiller plant efficiency & 

equipment performance



Verification & Fine Tuning – Comparing Simulations 
against Actual Operations

Still > 10% higher than 
simulation



Other Energy Efficient features: 

Regenerative Lift



CONCLUDING REMARK

Buildings are Like a Leaky Bucket

Plug the holes, and you are well on the way to a green inexpensive buildings 
that people appreciate to use

with lots of unnecessary wastages



Recommendation for Reading

Available at :

http://bseep.gov.my/publications/



By Tan Chin Hong

chinhong@ien.com.my

+60174145928

Thanks You

mailto:chinhong@ien.com.my

