Sarawak Energy’s New Low Energy HQ

And first ‘green building” in Sarawak
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Green Building Index (GBI) for
Sarawak Energy HQ
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Energy Efficiency

Think of buildings like a bucket of water

Energy supply

Energy wastage
(“plug the holes”)




Sarawak Energy HQ: Very Energy Efficient

(“plugging the holes”)

Building Energy Intensity
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Savings for Sarawak Energy HQ

Building Energy Intensity
(kWh/m2 year)

ANNUAL SAVINGS:

o 13,000 MWh

R [ o_.11,000 ton CO,
= 5,500 cars off the road

New SEB HQ
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Energy Efficiency of Buildings
in Malaysia and Singapore
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Sarawak Energy is ‘off the scale’
but in the right end of the scale, i.e. being highly energy efficient
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Operational Costs of a Building

Cost per m2

Studies have proven that a
good indoor environment
leads to:

o Less sick leave

o Higher well-being

o More productive employees

o Students score higher on exams
o Shops have higher sales

o Hospitals can discharge patients faster




The New Sarawak Energy HQ

And the team that made it happen

Client : Design & Build Proponent :

(@ CMS LAND SDN. BHD.
%) / (Company No. 410797-K)

sarawak\yenergy

Consulting Architects, Planners & Interior Designers : Mechanical & Electrical Engineers :

JURUBINA UNIREKA m -@ Perunding Teknikal

ARCHITECTS, PLANNERS & INTERIOR DESIGNERS e N
In Association With :

C & S Engineers : W Norman Disney & Young Sdn. Bhd.

» Jurutera Minsar
minsar

Consult Sdn. Bhd.

Landscape Architects :
Energy Efficiency consultants: JURUBINA UNIREKA

ARCHITECTS, PLANNERS & INTERIOR DESIGNERS
m ITEN IEN Consultants Sdn. Bhd. In Association With :

® Malik, Lip & Associates Sdn. Bhd.
Commissioning specialist:
Pureaire Sdn Bhd




SITE & CONTEXT
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PASSIVE ARCHITECTURE

NORTH & SOUTH ORIENTATION

The building's main axis of orientation is
parallel to the east-west axis and most of the
windows are facing the north and south to reduce EASTERN SIDE

excessive heat gain.

12:00 NOON MORNING SUN

WESTERN SIDE

Generous glazed facades are
lined along the north and south
elevation. These facades are
exposed to minimal direct
sunlight and are featured
with glazed curtain walls.

East and west facades have the
highest exposure to solar heat
gain and are protected by cladded
walls, extended sun-shading louvers
and double glazing which reduce
solar heat gain and yet permit the
transmiftance of natural lighting
into the building.



PASSIVE ARCHITECTURE

“Free cooling” of atrium from spill-over air-con from offices

Louvres window panels

(natural ventilation) _ —
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Air lock Central Atrium Air lock Basement airflow

(double door) - Cooled for infiltration of (double door)
pre-cooled air from Offices.

THERMAL COMFORT & NATURAL VENTILATION



AHU Condensate Water Cools Atrium

& C ff [ www.youtube.com/watch?v=FTyNaD5VYRM

You Tube iendatabase atrium Q Brow

Free cooling of atrium using AHU condensate for water feature

iendatabase ° Subscribe 50 videos ~

Video link: http://www.youtube.com/watch?v=FTyNaD5VYRM



http://www.youtube.com/watch?v=FTyNaD5VYRM




DAYLIGHTING

e iw
B L L -
A .-:DNEQM’







DAYLIGHTING

NATU RAL LIGHTING

Atrium

Typical Office Retractable Blind Motorised Blmd



Daylighting along Facades
(reflect daylight onto ceiling and deeper into the offices)

4 )
Facade Daylighting

Diffuse light reflected onto ceiling; Direct sunlight blocked

«~*"  Diffuse light

1.

1 5 4
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Daylight facade
+ Lightshelf
* Fixed blind

* Elevated ceiling

» Spectrally selective glazing

J




Daylighting

(controls for the electric light)

Daylight Responsive Lighting

presence sensor photo sen_sor

wall switches

Controls:
1.

~

Photo sensor to face upper
daylighting window

Zoning of lighting: First 4-5
meters along facade
perimeter (e.g. lights in
circuitL1)

When photo sensors
exceeds threshold value,
light switches off. Possibility
of manual override (with
timer)

When photo sensor drops
below threshold value, light
does not switch
automatically on, but must
be switched manually on at
wall switch

If people forget to switch off
the lights, the presence /

sensor willdo so

Lighting control: Automatic off. Manual on.




Lighting Levels

Office (lux)

L
500
- — i R B L PP
R e 350 U
300 No need to switch
> on lights
200 auvtomatically:
100 _J  Save energy
100 a
0 I I I

Singapore (common  Malaysia (code) Daylight level still ST staff. Lowest
practise) comfortable to most measurement, lights
people still off



Ensure Daylight & View in Offices

(Survey among 46 building professionals in Singapore)

MOST IMPORTANT USES OF A WINDOW

100%
80%
60% - W 1st priority
0O 2nd priority
0 1 @ |0 3rd priority
%1 - |\ 1 A
b B e o T

view ventilation daylight connection  protection other
with outside from climate




LEGEND

B cuass
= sl | GYPSUMBOARD

REVISED TYPICAL OFFICE LAYOUT
(900mm GLASS AT MANAGER’S ROOM)
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Most SEB workspaces have view to the outside
and high connectivity with fellow employees,
which is part of SEB’s transformation process



VIEWS & CONNECTIVITY in the office
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Daylight and Rain Bows(!) in Car Park

e C M [0 wwwyoutube.com/watch?

You prism car park Q Browse

Rainbow prism gives connection to the outside for basement car park

iendatabase ° Subscribe 50 videos ~

# . ="
> L
. A

Rainbow in basement car park °**
gives connection to the outside ==

Video link: http://www.youtube.com/watch?v=d VY98RT1ql



http://www.youtube.com/watch?v=d_VY98RT1qI

ENERGY BREAK-DOWN

(computer simulation)

Predicted Energy Breakdown of SEB
-
1%

Ultra Low
Voltage

Fagade Light
2%

AHU Fans
5%
CW Pumps

3%

C.Tower &
CHW Pump
12%

PREDICTED ENERGY CONSUMED PER YEAR

Descriptions Numbers kWh/m?2/year
Chiller (MWh/year) 965.6409 22.92
AHU Fans (MWh/year) 173.4494 4.30
CW Pumps (MWh/year) 132.1198 3.27
C.Tower & CHW Pump (MWh/year) 472.7487 11.71
Lights (MWh/year) 669.0509 16.57
Plug Load (MWh/year) 1079.0176 26.73
Lift (MWh/year) 280 6.94
Facade Light (MWh/year) 73.956 1.83
Ultra Low Voltage (MWh/year) 87.36 2.16
Hydraulic system (MWh/year) 34.1952 0.85
TOTAL (MWh/year) 3967.5385 98.3
1,258,189
Total (RM/year)
Predicted Running Cost Average per 104,849

month (RM/month)

Simulated energy consumption = 98.3 kWh/m?2/year
(Based on 1500 staff, GFA = 39893m? excluding car parks, Server Room & SCADA)

Current energy consumption = 80 kWh/m?2/year (Based on 960 staff)




Building Management System:

Consumption vs. Production (solar)
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Building Management System:
Key Energy Consumption Data (1 week)
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CEO’s Room Chairman’s Room Lounge / Reading Area

Good air quality for environmentally friendly products



ENERGY EFFICIENCY COOLING SYSTEM
&
RAINWATER HARVESTING

a i e e

= uﬁ.‘ : ‘ :4.”‘ A

Domestic Tank Rain Harvesting Tank

Cooling Tower
(10,000 gallons)



Grid-Connected Solar Photovoltaic Panels
(covers approx. 2% of the building’s energy consumption)

Area 3 Area 2
Roof integrated Photovoltaic Roof infegrated Photovoltaic
Panels = Approx. 145m* Panels = Approx. 985.2m?*

Area 4
Photovoltaic Panels
incorporated in

laminated glass
= Approx. 87.5m’

Area 1

Roof integrated
Photovoltaic Panels
= Approx. 408m’

Area § Area 6
Photovoltaic Panels incorporated Roof infegrated Photovoltaic

in laminated glass = Approx. 87.5m? Panels = Approx. 90m’



WATER EFFICIENCY & RENEWABLE ENERGY

Building Integrated Photovoltaics Panels
(BIPV)

Area 2
Type 1 PV Panels : Polycrystalline Type
Colour : Dark Blue

Area = 891m’*

=

Area 3 (Sheltered VIP Car Park.

Type 2 PV Panels : Polycrystalline Type P h Otovo | ta I C Pa n e I S

- Integrated as skylighting material, sandwiched
on both sides with tempered glass panel

Colour : Dark Blue

Area = 160m’

Type 1 PV Panels : Polycrystalline Type

- To be mounted on builder’s roofing
systemn complete with colourbond metal
roofing sheet, insulation, 'C’ purlins and
roof trusses by others.

Colour : Dark Blue

Area = 474m*

TOTAL TYPE 1 PV PANELS AREA : Area 1 + Area 2 = 1365m’
TOTAL TYPE 2 PV PANELS AREA : Area 3 = 160m’

Manual WC Flush Valves
DE602

Low flow rate tap and water efficient flushing
(50% savings)



GREEN VEHICLE CAR PARKING BAY

Emerging tend for electric vehicles.
Here 100% electric Nissan Leaf and
100% electric Yike Bike.

IEN Office, Kuala Lumpur, August 201
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Sub-Basement

Electrical vehicles could be an
interesting new and green
business opportunity for SEB



Final Slide

Sarawak Energy:

“Power to Grow
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15t Green Office Building in Sarawak



Thank you

Gregers Reimann
managing director

hp: 0122755630
email:  gregers@ien.com.my
web: www.ien.com.my
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