Innovative Energy Concepts for Buildings in Tropical Clim;
Case StudiesOffice buildings| Residential buildings | New & Retrofits
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Buildings & Energy

Buildings are like a leaky bucket with lots of unnecessary wastag
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(renewable) energy
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’ electric cars/batteries/thermal
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Energy / m2 year

50% Energy Savings in Danish Building Stock

MEASURED ENERGY CONSUMPTION
1000 50% reduction in heating per square meter for entire building stock

900 T - — ~m

o il Building Energy Consumption

[t (0 e
S LIRS MR RH | 1] L LLHER B *| N
» ’ . . : l l %

. B e, . +  For selected Buildings
. DN St v - o R T e i
LU o~ T ) G o LT e P 7
cH ekt o AR e e
g 600 Frpeiir e e e = —
s S piitgnb phaitih o Pebluat o . Revisions of the Building Code
5 500 Mistiia b st 2ttt o qth N ¢ - A
é !-.:;Iil .'." 1 ‘ | : li. £ ! :...t" x. . i o: g B
2 so0 JEREEHEIRT db Gl v e
kit R N L T = 5
300 i AN .hh i e, o q)
i ] e
' -
200 TH‘ il i : ' ' : ;
’ .
AT
. s
100 M LN "XI 3

. P -

:
o B VG, 4 W
- .

e
. o

0 Ay .
1900 1920 1940 1960 1980 2000 2020

I E \%('(lh\'!ll»\\l\



Energy Efficient Buildings with Good Payback timr

Case studies from the South East Asian countries

200+
200

Energy Consumption

:
3 years : -
\ Green Office Buildings

100

150

[
(=]
o

(o]

: Measured data for New and

. Retrofitted Buildings
”W by IEN Consultants
&

Building Energy Consumption
[kWh/m?year]
wn
o

\
\
\
\
\
\
65
£
L]
o
G -

;5
.E
=
O
)
LU
L

LEO

Completed year:2004 2010 2010 2007 @
I E N n CONSI



Two Tropical Office Building Case Studi
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Malaysian stamp series
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GEO DIAMOND
building building
| | 2
Where?

Both located about 25 km south of
the capital, Kuala Lumpur, in
Bangiand Putrajaya respectively
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Climate Data of Malaysia: Hot & Humid
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Case study no. 1
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GEO Building (formerly ZE@ Malaysia

Key data:
Gross Floor Area: 4,000 m2

Energy Index64 kWh/m3year (excl. PV)
Energy Index30 kWh/m3year (incl. PV)
Additional construction costt8%(excl. PV)
Additional construction cosB3%(incl. PV)

To o o o I

EE Features:

- Daylighting (almost 100%)
- EE lighting + task lights

- EE office equipment

- EE server room

- Floor slab cooling

- EE ventilation

- Controls & Sensors

- Double glazing

- Insulation
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Greentech Malaysia officedBangi, MalaysigOccupation Oct 2007)
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Energy Design Concepts
of GEO Building

Concept no. 1 Concept no. 2

Zero Energy Building Shift load to the night,

hence, reducing peak
demand for power utilities
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Concept no. 1Zero Energy Building
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GEO buildingLatest energy measurements

Graph 1 : GEO Building Energy Usage & Generation Performance, 2012-2014{(Aug)
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Concept no. ZShlft Ioad to the nlght

Electricity demand curve
~ww Malaysia (2012)
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Schematic Design of Cooling System
GEO building

Trickling roof
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FCU: Fan Coil Units

Metal ceiling: Radiant cooling metal ceiling

AHU: Air handling unit

Floor slabs: Concrete floor and ceiling slab cooling (TABS, thermally activate building structure)

Trickling roof: 7° tilt flat roof flooded with condenser water at night to eject heat (replaces cooling tower)
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Cooling Storage in Floor Slabs and PCM Tank

Cool Floor Slab

Embedded : . —— cr N .
water pipes i SLR 3 & 5 Sraes ‘
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Rainwater Collection and River Roof
(alternate cooling tower)

~25 °C
~ 95% RH Sky Radiant Temperature

10 T 20 ©°C at night
Radiation v

Convection

PV Roof

""" e ~ 30 °C
ol
| Gutter

Chiller @ Pump

Drain Rainwater Tank

Tollets,
— Chiller Condenser (heat rejection) Irrigation




The River Roof of GEO Building

to be operated at night only

Video 1: Video 2:
Ddz0 G SNJ F2NJ wO22f Ay 3 iMandoRlNdxashing wiateMaht@ PV NdofA |
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River roof GEO building, Malaysia Manifold for river roof at GEO building, Malaysia
iendatabase iendatabase
m m
Video link: Video link:
https://www.youtube.com/watch?v=h8qC4dIB330 https://www.youtube.com/watch?v=nb JntSXoiA
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https://www.youtube.com/watch?v=nb_JntSXoiA
https://www.youtube.com/watch?v=h8gC4dlB330

River roof cooling primarily through sky radiatic

Night sky temperature measurements in Malaysia
(zenith measurements, by IEN Consultants)
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Phase Change Material Tank

A Melting point: 10C

A Total storage capacity: 580
kKWh

A Charged with T water
(night time)

A Used for dehumidification
2F ANY M Ho
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GEO building=loor Slab Coolmg

PEX pipes

Embedded in
concrete slab

Supply
temperature: 18
20°C

Return
temperature:
22-24°C

Night time
operation only
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Radiant Coolin@llows Higher Air Temperatur



