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DEFINING “EXPENSIVE”

CAPITAL COSTS
+
CONSTRUCTION
COSTS

NON BUILDING -
MONETARY MAINTENANCE 30 Year Cost of a Building

COSTS COSTS

RESIDUAL BUILDING
VALUE/ OPERATIONS
DISPOSAL COST COSTS

Design and  Maintenance Personnel
Construction Costs Salaries

Source: Sustainable Building Technical Manual /
Joseph J. Romm, 1994
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TOP 10 INEXPENSIVE
GREEN BUILDING IDEAS & APPLICATIONS

Integrative Process

Optimizing Solar Orientation
Energy Efficient Hvac System
Submetering

Effective Lighting Design
Natural Ventilation

Protect Existing Greenery

Low Impact Development

Solid Waste Management

O Access To Public Transportation
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TOP 10 INEXPENSIVE
GREEN BUILDING IDEAS & APPLICATIONS

1. Integrative Process
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1. Integrative Process

Overdesign of buildings will add unnecessary
initial cost and reduce efficient operations

/" PROBLEM WITH OVERDESIGN OF 15 kgtoo heavy

BUILDINGS: Shovd i 1200y
« Water for 10 days

» Clothing for 8 days

- Higher CAPEX

(higher construction cost)

- Higher OPEX
N (higher operating cost)

Building owner

@
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1. Integrative Process

Emphasize the
integrated process

Think of the building
as a whole

Ensure requirements
and goals are met (via Building
Commissioning, etc.) .
Elements

of
Integrated
Design

Evaluate solutions Focus on life cycle design

Develop failored solutions that yield Work together as a feam from

multiple benefits while meeting the beginning
requirements & goals
Conduct assessments (e.q., Threat/
Vulnerability Assessments & Risk
Analysis) to help identify
requirements & set goals
@ Mg 41, 2, A '
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GEO Building Integrative Process

RIVER ROOF
PV is cleaned for 10 hours each night while
condenser water runs across the roof!
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GEO Building Integrative Process

£% 2 J
~ 25 °oC

~ 959% RH Sky Radiant Temperature
10 - 20 °C at night /|

I A

Radiation

Convection

Chiller ® Fmp

|
Rainwater Tank

I Toilets,
i Chiller Condenser (heat rejection) Irrigation

PV INTEGRATED ROOF+ RAINWATER COLLECTION + RIVER ROOF
(alternate cooling tower)

|
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2. Optimizing Solar Orientation
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2. Optimizing Solar Orientation

DESIGN FOR: @
- REDUCED COOLING LOAD

EFFECTIVE DAYLIGHTING/VIEW OUT
OPTIMUM PV PLACING

Minimize opening
on the east and

west facade and

provide sufficient

shading
Bl o
I
Good :
Poor -
I ptimize layout to fully utilize
north/south openings

=l - Primary spaces!
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2. Optimizing Solar Orientation

- VERY HIGH COOLING LOADS SELLING POINT:

- GLARY WORKSPACES THAT LEAD TO BLINDS  VIEW OUT!...but
PULLED DON

O

overheating
&

“ no view out
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2. Optimizing Solar Orientation

Y B B o
What do people want from the window?
VIEW and DAYLIGHT

MOST IMPORTANT USES OF A WINDOW
100%
80%
60% - M 1st priority
O 2nd priority
0% 1T - 1 O 3rd priority
% 4+ - - |
b B o a1
view ventilation daylight connection  protection other
with outside from climate
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2. Optimizing Solar Orientation
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GEO Building Case Study: Meeting Rooms, Facility Rooms, Stores
located at building core or near east/west facade

Glazed ol Cooling = CAPEX & OPEX
facade Load
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3. Energy Efficient HVAC System
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3. Energy Efficient HVAC Systems

guressy |
LARGE POTENTIAL TO REDUCE CAPEX & OPEX!!
CAPEX
| Savings
Measured COO“”Q load Peak CoolingRate = 40.9Btu/h.ft? Installed UusSD 500,000
Malaysian Shopping Mall whichisonly 2000 RT
23000 / —wve | about50% Our proposal
—ews | of the design 4200 RT
0000 2!7‘4‘4 RT :;::.:h.u Ioad'
el e e L — AT St b
2,5000 r:llr__"——'-‘:ﬁr?-"—' - -ﬂ. _:i: ::;n
V?‘_ :w Allows buffer
20000 I| ! — i Measurements for repair/
| —iwwe | Match our servicing of
o |' e | ENETEY one chiller
|' — e simulations!
1,000.0 | 21-Ape Sun
ME=
e ‘_ﬂ‘:‘% | || je:r::rlu
» | 27-Ape Sat
» o J' e
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Green Shopping List

Shopping Mall Case Study

I\

SUMMARY of all 42 items implemented:

Cumulative % Saved
Total Building Tenant's Owner's Running  MWh/year Cumulativ - RM/year Saved per % Save per
Mwhfysar bl savad .

Owner's
Daseriptians hyoar Nwehfyear Savings (MWh/yr] _kwhjmafyoar  Costfyoar step_Extra Budgot Estimated (AM)

O Bse Case Grol Fir Daors 50% Open durng Mall nours 36331 W17 A 15a0a 1
14 nos of Revalving Daors propased 26331 39611 436 a18__ 15354057 436 13a% 190,882 124% 300,000
T Clear Glaing 1o Clesr Low-E SIngle Gl 36331 59,569 = A8 15,098,200 ETRNET e [ 1671
3 Cleor LowE Giaving o High performance Dbl Glaiing 36331 39518 52 a1 15214343 599 Lasw 39709 0.13% 904,678
& Aol Insulstion Z5mm o S0mm EEn) 38881 E3 3T 152003 O T 733,782
5 Roof 1nsulstion 50ram to 105 36331 39,454 il a7 1518995 662 1esw 007 1,760,981
6 Green vegetated ool 36,331 39,351 3 a7 ez 665 Loww 0.01% - o . o, . .
7 Erckwall to Arated Light Weight Conc, 100mm 36331 FCETT) 1 AlE 15,145,172 78 1 0.28% 523,590 /o SaVI ng p e r ste p A’ Savl n g l n E n e rgy
B Brickwall to Aerated Light Weight Conc. 150mm 36,331 39326 1 16 15140597 790 197 0.03% 1.455.975
Ba__Brichwall 1o Arated Ught Weight Conc. 200mm 36331 35319 5 a5 176 ) 0025 -
B VAU system irstead of CAV spster 6351 EET Goat 32 12,819,008 TE0 17.00% TE03% 0, 0,
10 COBtnsar o1 o e for LA e 25700 e W msm sew e 70000 0 6 7 / 6 8 5 3 /
Total resure 1000 om0 65075, Loger uct e 36331 s 2510 m o woawse bae Bom nasts - . 0 . 0
Flectronis Air Fiter used for all AHU 36331 25,608 1,151 M ssmen 14418 3500 287% 1,400,000
Use of AirFod Fan instead of Backward Curve for all AHU 36331 25,176 523 w6 9502638 1w 32w 300,000
Efficioncy 1 motor for all AHU nstead of £F 36331 5072 04 w5 96568 15,045 37.50% a.26% 250,000
Heat Recovery Wheel for Cinerma spaces ey 36331 5012 &0 /1 9629731 1508 365 a.15% 100,000
Chl Wates Pump Head 30, down to 20, ncrease Ppe iz, w331 20351 51 B swsum 1smes  mars 165 1000000 kWh/m?/year Cumulative RM Saved/Year
Chill Water Pump Head 20m down ta 15m. Increase Pipe Sizes 36331 0 i 54 9285116 16077 40.08% a78% 1,000,000
Chill Water Pump Efficiency 63% to 0% 36331 23809 140 =3 920007 15218 04 0355 108,000
hill water Motor Eficieny Tyge 1 instead of Type 2 36,331 4713 % B 9w 16203 a0.4um 0.065% 270,000 450,00 14,000,000
Chill Wates Carstant Flow to Primary/Secandary variatile 36331 23605 2868 M8 9007803 16512 4L a67% 500,000 400,00
Candenser Water Pump Effciency 53% to 80% 36331 23252 a1 26 B9E7SIS 15820 Lo 0.78% 50,000 , 12,000,000
Cardensor Watar Mator Efficiency Tyae 1 instead of Type 2 36331 23,235 57 M5 8945508 16882 4208 a0 25,000 350,00
Cardenser Water Pump head 35 dawn to 25m, Increase Pipe Size. 36331 2745 aa0 20 875685 a4 122% 1,000,000 10,000,000
Candenser Water Fump head 25 dawn to 15m, Incraase Pipe Sire. 36,331 33255 150 335 Bseaase ArgeL aisan 1335 1,500,000 300,00 ;000
Coning Tower ConStant Spee 10 2 Speed Tan 36,331 2208 07 FEI T 17060 a9 027 112,000
Canling Tower Constant wariable fan speed 36,331 22,096 52 213 8,507,145 16,020 44.92% 0.13% 154,000 250,00 8,000,000
T Cooling Towar Fan Less, Cantant Flow 36351 L840 i 1 bateiin 16,77 assom =5 150,000
Concaurse Lights 35 WimZ down Lo 20 W/m2 36,331 30464 1376 216 7878473 19653 45.9%% a07% 200,00 6,000,000
Cancourse Ughts 20W/m3 down to 10W/m3 3,331 19,381 1,083 205 7,461,496 0736 5163% 677% 150,00
Cancourse Phillps 5.8W/m2 (200 kux) 36an 18,037 328 m 7,329,188 21080 5259 7.63% 3,331,361 . 4,000,000
Goncourse Osram 7.0 W/m2 (200 ux) 36331 19,058 1405 W s 20se  suawe 757% 2871513 100,00 B
Carcourse Megaman 7.8 Wjm2 (200 lux) 36331 18,148 1320 ma 3370408 0973 228w 7.36% 71,171
Tancourse Night Light 10% Gown 10 2.5% 36,331 13,081 53 702 7,350,068, 70006 S141% 0.13% Frae. Management 50,00 2,000,000
Cancaurse Daylight Top Floar - 75%, 154 flaor 75%, Grd SO% 55,109 Fr 18,778 Yy 198 7229611 s saam 0.78% 1,400,000
RietallLights & 5l Power 100W/m2 down to TSW/m2 42980 7248 15,732 3,046 166 6056934 W3 60T 7.59% Free, Convince Retater 0 0
Hetail Lights & Small Power 75Wim3 down to SUW/m2 300 18,185 1283 2892 138 48418 7218 63.00% 7.21% Free, Cominge v
Retail Lights & 5mal Power S0V/m2 down 1o 35W/m2 12716 112 1718 W aamLan /e 7220 a.28% Free. Comince Retater .
Nignt Retail 30% down to 15% 11,249 10589 132 13 4115276 9478 73365 1.08% Fres, Convincs Retadar - kWh/m?/year ~&  Cumulative RM Saved/Year
Thll Water Pump Aead Z5m. Congenser Water Fump Fiead 30m 12400 TL20 LIS ETT EUNNEFTFT WHS 7220 % BaseCase Chiller
M5 1525 ta Dunham Bush 22188 11,249 10919 3 s a203885 9197 T8N as8% 1,957,975

Green Mark Score Additional Cost Saving / Year Payback Period Energy Index
[Points] [RM] [RM] [Years] [kWh/mZ/y]

97.5 32,206,000 10,640,000 <3 133

Total Saving in
Energy [%]

68.53%
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4. Sub Metering

You Can't Manage What You Don't Measure

_1_ £T/2T07

— /1102
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| 80/L00Z
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after installing submeters

Varmtvandmalere installeret 94/95

Reduction 30% room heating usage

100%
90%
80%
70%
60%
50%
40%

1 £1/2102

—— 7 T/110Z
, p— | 1T/0T02
| 0T/600Z
| 60/8002
| 80/£002
( £0/900Z
| 90/500Z
| 50/t00Z
| £0/£00Z
| £0/200Z
| 20/1002Z
| 10/000Z
| 000Z/666T
| 66/8661
| 86/L661
| £6/9661
) | 96/5661
: | S6/v66T
E— /66T
| £6/2661
| 68/8861

installing submeters

Reduction of 40% hot water after

CONSULTANTS

Varmefordelingsmilere instalieret 12/88
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100%
90%
80%
70% @
60%
50%
40%
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5. Effective Lighting Design
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5. Effective Lighting Design

Increase of productivity:

What do people want from the window?

VIEW and DAYLIGHT /

100% -

80% -

60% - -

40% 1

20% 1

0% -

MOST IMPORTANT USES OF A WINDOW

"""""""""""""" B 1st priority
— 0O 2nd priority

,,,,,,,,,,,,,,,,,, —{ | |O3rd priority

view ventilation daylight connection  protection other
with outside from climate

N CONSULTANTS

Occupants prefer daylit worstations

7-20% for students exposed to high
daylight levels

40% higher sale pr. m2 in stores with

skylights
180

160 B Maintenance

[J Energy cost

80 1

50 | 0 Office rent

S
o
1

US dollars ft2 /

B Salaries

o
o
|

o
|

Normal




5. Effective Lighting Design

STRATEGY 01

Incorporate
lightshelves in
response to solar
orientation

I/ EIN CONSULTANTS
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- e - e e e e e . oy

- . S S . . . .
- . e e e e . E———

\

+ Additional Circuiting for daylight responsive zoning
+ Lightshelves

- Lighting Energy

- Light Fitting Maintenance




5. Effective Lighting Design

STRATEGY 02

- O - . S S . .
—-— e . e . e e e .

[ + Sensors o
+ Task Lighting

+ LED Light Fittings

- Lighting Energy (0.5w/m2 — 25x lower than MS1525)
\_ - Light Fitting Maintenance )

GREEN BUILDINGS
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6. Natural Ventilation
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6. Natural Ventilation

WHY DO WE NEED TO VENTILATE?

Thermal Comfort
» Temperature
> Air Flow
» Radiant Heat (eg sunlight)

Natural > Iy Air Conditioned
Ventilation Indoor Air Quality Space

» CO2 (indication of pollution in the air)
» VOC (Volatile Organic Compound)
» CO (Carbon Monoxide)

» NO2 (Nitrogen Dioxide)

» Rn (Radon)

» Tobacco
» Dust

I/ EIN CONSULTANTS
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6. Natural Ventilation

\\ SIMPLE STRATEGY

\ Increase air flow by 425%!!
Wind Direction
A A
Both window hinges face the same direction. Both window hinges face opposite direction
Air cannot move significantly past the entire space for negative pressure to force air to pass through the

entire space and out the other window
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6. Case Study — Residential Building in KL

Optimizing Openlngs for Increased Air Flow

(4th submission) "

Opening AV Room / Libeary
'
Opening Living Room

Opening
Master Bed Room

. -1~
Opening }_/ ‘
Laundry Area

Opening PW Room

1 Monsoon Window
1 Maids Room 2
Monscon Window +
' Gallery Kitchen - 2
4 1 4 ~ — B
Openings A/C Room Monsoon Window " Monnoon Wlndcw ?

Master Bed Room Bath Room Powder Room "
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6. Case Study — Residential Building in KL

Optimizing Openings for Increased Air Flow
IEN ProposalA' o -

——

Cross ventilation optimazation =0

Base Design
S (4th submission)

N CONSULTANTS




6. Case Study — Residential Building in KL

Optimizing Openings for Increased Air Flow

xorn

IEN Proposal B A . =
Additional openings || 2 *\\jJ T

L)
I | EIN s
R
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6. Case Study — Residential Building in KL

2,50E+00

2,00E+00

1,50E+00
1,00E+00
5,00E-01
0,00E+D0

Optimizing Openings for Increased Air Flow

5,00E-01
4,00E-01 -
3,00E-01 ~+
m 4th submission
2,00E-01 4
W IEN Proposal A
1,00E-01 -
IEN Proposal g
0,00E+00

W 4th submission
W IEN Proposal A

IEM Proposal B

The summary shows a Natural Ventilation increasement of 20-30%
Higher Occupancy Comfort
Lower Energy Consumption by reduce the need of active cooling (A/C)

P, 1
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TOP 10 INEXPENSIVE
GREEN BUILDING IDEAS & APPLICATIONS

/. Protect Existing Greenery
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/. Protect Existing Greenery

TREES MAKE MONEY? HERE’S HOW:

- Up to 18% increase in property values with
substantial matured tree cover

- Up to 22% increase in property values with
tree covered undeveloped land acreage

POTENTIAL INCREASE IN DEVELOPMENT COST - 5.5%
*Study done by University of Washington

At RM8000/matured tree, a 25-30% savings is
possible from re-using existing matured trees

FACT

0| A
GREEN BUILDINGS
& PARKS WORLD
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8. Low Impact Development
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8. Low Impact Development

Systems and practices that use or

mimic natural processes that result in
the infiltration, evapotranspiration or

use of stormwater in order to protect

water quality and associated aquatic

habitat
€ | | | )
 Increase in cost for landscaping materials
« Reduced stormwater infrastructure cost
 Increased developable space (OSD space)
 Increase in open space = increase in rental/sales

j
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9. Solid Waste Management
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9. Solid Waste Management

LOW INVESTMENT COST!!!

REDUCE COST OF SENDING WASTE TO LANDFILL
AVOID BEING FINED!
DON’T BE A CRIMINAL! (AKTA 672)

Y
~ R 7/

_—

. o \ - /]
~Y N\ > - 5
. . R

PAPER WSS PLASTIC METAL
A A &Y D
e e e T

@
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9. Solid Waste Management

SERI RAJA CHULAN CONDOMINIUM CASE STUDY

91 Units; 4 Units/floor - 1 trash room/floor; 23 Floors

Total Investment Cost for

Recycling Bins + Recycling Rate now 2 times higher!
Communication Sighages 300

] 250 |
RM675 = RM7.40/unit m Newspaper &

200 | magazines (kg)

Survey Indicates: LU e - m Plastic bottles (kg)
94% residents say recycling 100 |
systems increase the 50 | ﬁ:zg:r:iiin(:ga}ns&
attractiveness of the condo o U n
MAKE YOUR CLEANERS 53358538583
YOUR RECYCLING
HEROES! Before S A Condo recycling implemented 1 July 2010
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10. Access To Public Transportation
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10. Access to Public Transportation

Shaded Reduced - Worker Sales
Walkways — Dependency on & Productivity iy & Rental

Automobiles

v’ Select sites close to public transportation
v' Allocate space and cost for provision of bus/taxi stops close to building entrance
v" Incorporate matured shaded

tress and/or structural shade
along pedestrian access

freedom a car provides.
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10. Access to Public Transportation

dra—n  __} _
JKRpH TL7.3: Penanaman Pokok Teduhan
Katakan;
Luas kawasan =11,300 m2
Tapak bangunan = 5,605 m2

Keluasan bayang pada pukul 10am = 1650 m3
Keluasan bayang pada pukul 3pm =1850 m3
Purata =1,750 m2
=1,750 / (11,300 — 5605)

= 30%

Rajah 18 : Contoh kaedah mengira jumlah bayangan
B s

Dalam latihan ini, perekc menggunakaon
perisian Skefchup dengan mengaoidifkan
pilihran paparan bayang-bayang yang
kemudaiannya ditekap dalam keadaan
paparan perspektif dan kemudiannya
luas kawasan dikra daripeda paparan
pelan.

hll
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10. Access to Public Transportation

MyCrest IS5.1 — Accessibility to Public
Transport — Covered Pedestrian Walkway

1.50
(5kaki)
Rizab longkang

2.75 1.25 2.50
(9kaki) (4kaki) (8kaki)
Rizab landskap/  BahuJalan Tempat
Laluan Pejalan Letak Kereta
Kaki/Basikal

CONSULTANTS

3.25
(11 kaki)
Lebar Rizab (Berturap)

1.25
(4kaki)
Bahu Jalan

275
(9kaki)
Rizab landskap/
Laluan Pejalan
Kaki/Basikal

1.50
(5kaki)
Rizab longkang




10. Access to Public Transportation

v % PR =
Jalan Taman Melati 1 ﬁ
‘n';:_',’ ~a
A= -

7 At

A
/,’, '/ 73 £ 4

| LRT Taman Melati — Taman Melati
Residential Area
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10. Access to Public Transportation

ADDITIONAL INNEXPENSIVE EFFORTS

MY MAXISISin gl “ 0= - ® 2 il il 11:11

&« Now v {2

Start @ Orchard

End St Thomas Walk, Singapore

llllll

& 22

A wak il -

3% cycle 28cal ~11

min

a Uber $4-6 mg
Suggested

54 $0.78 16

14/65 - @139/32 078 18

74 17

16 /175 |- s0.78 17

139 /195 /32 / 54

in4,8, 20 min

Provide Free Shutﬁe Service Develop Apps Informing Public
to Train Stations of Transport Alternatives

CONSULTANTS GREEN BUILDINGS
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CONCLUSION

p T
’-{J " GOING GREEN == EXPENSIVE

(‘

INVEST IN TIME!!

THE ENVIRONMENT IS WORTH

YOUR EFFORT
IME & EFFORT
AL MAKE
L THINGS GREEN!-’?

e e vt
Al Bm PO E = g
1Y B S
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Thank you!

Sheena Moses

Green Building Consultant, IEN Consultants
sheena@ien.com.my | +60123518477
Singapore | Malaysia | China
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