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CAPACITY BUILDING TRAINING MODULES FOR
MBJB OFFICERS AND STAKEHOLDERS

Developing a pool of credited professionals and organisation comprises of an
accreditation panel, facilitators, and certifiers among MBJB staff and others is important.
This can be done by capacity building, which is an essential part of the implementation
of CASBEE Iskandar in MBJB. The development of a module for capacity building can
help the partficipant to understand the assessment processes of CASBEE Iskandar
Buildings. More advanced modules are proposed based on two (2) previous training
sessions conducted for the 1st and 2nd intfake of the professional certification course
organised by IRDA on 14-15th September 2020 and 11-12th August 2021.

1.0 Course Synopsis

The Comprehensive Assessment System for Built Environment Efficiency (CASBEE) Iskandar
for Buildings is designed to evaluate the environmental performance and sustainability of
newly constructed buildings. This course aims to provide participants with an in-depth
understanding of CASBEE Iskandar, its scoring methodologies, and its applications in
promoting low carbon, environmentally friendly and efficient building practices.
Participants will learn how to assess and enhance the sustainability of buildings using the
CASBEE Iskandar framework, as well as implementing sustainable strategies for improved
environmental performance. The two-day course will cover various aspects of building
sustainability, including energy efficiency, indoor environmental quality, resource
efficiency, water conservation, and site and environmental sustainability. By combining
lectures from both academics and industrial experts, practical/hands-on exercises, case
studies (including field visits), and interactive workshops, this course will enhance
participants' skills in conducting CASBEE Iskandar assessments and applying sustainable
design principles. As a result, this course is ideal for professionals working in the fields of
architecture, urban planning, engineering, construction management, and sustainability
in general.

2.0 Course Objectives

At the end of this course, participants will be able to:

1. Explain key principles, concepts and assessment processes of CASBEE Iskandar
Buildings.
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Use assessment criteric and indicators of CASBEE Iskandar for evaluating the

environmental performance of buildings.

Collect, analyse and evaluate relevant building data based on the CASBEE

Iskandar assessment template.

Propose strategies for improving building sustainability and efficiency based on

CASBEE Iskandar assessment results.

3.0 Course Modules

Based on the CASBEE Iskandar Manual and template, the two-day modules cover eight

(8) topics, described as follows:

Day
1

Modules and Descriptions

Module 1 Infroduction and Overview of CASBEE Iskandar: history,
development, and key features and principles of CASBEE, CASBEE
importance in in sustainable building, comparison with other green building
rating systems, CASBEE Iskandar assessment framework (categories, criteria
and sub criteria) on Quality (Q) and Load (LR), scoring methodology (rating
and weighting factors), International applications of CASBEE in different
countries, and examples of CASBEE Iskandar assessed buildings.

Module 2 Environmental Loading Reduction (LR) (Energy): it focuses on
energy efficiency and conservation covering energy performance
assessment in CASBEE, design considerations for energy-efficient buildings,
natural energy utilisation, control of heat load on the outer surface of
buildings, efficiency in building services, and its operation.

Module 3 Environmental Loading Reduction (LR) (Water): it focuses on water
conservation and management assessment, sustainable water use and
conservation practices and strategies via e.g., the use of grey water and rain
water.

Module 4 Environmental Loading Reduction (LR) (Resources and Materials):
it focuses on the implementation of resource-efficient technologies and
materials via waste management, recycling strategies, and sustainable
material resources, covering its assessment criteria, reduction of use of non-
renewable resources
(promoting 3Rs- Reduce, Reuse, and Recycle), timber from sustainable
forestry, efforts to promote the reusability of materials, recyclable from
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demolition, use of regional/local resources, use of materials without harmful
substances, and elimination/reduction of CFCs and halons

2 Module 5 Quality (Q) (Indoor Environment):it focuses on indoor environment
quality of buildings covering criteria for assessing indoor environmental
quality, thermal comfort, ventilation, and natural lighting considerations
indoor air quality management and low-emitting materials, acoustic comfort
and noise reduction strategies.

Module 6 Quality (Q) (Services): it focuses on serviceability. It covers service
functions of the building for the functionality and usability of its spaces and,
in a more positive sense, how pleasant and comfortable it is. Also, aspects of
durability, reliability, flexibility, adaptability and daily maintenance of
buildings are also taken into consideration.

Module 7 Quality (Q) (Outdoor/On Site Environment): it focuses on
preservation and creation of biotope, biodiversity conservation, ecological
design principles, townscape and landscape, local characteristics and
outdoor amenities, and lastly pre-construction and pre completion
consideration. Among others, the following are some aspects that will be
taken into consideration in this module: use of green space to enhance
landscape quality, quality of green space, use of local material to enhance
landscape, integration with surrounding landscape through positioning and
design of the building, improvement of the thermal environment on site, and
local character and improvement of comfort (including crime prevention
and participation of building users)

Module 8 Hands on Training: CASBEE hands-on exercises for conducting a
CASBEE assessment will be provided where groups of participants will
evaluate a building's sustainability using CASBEE assessment framework.
Presentations of final projects and sharing of key learnings and
recommendations are also required.
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3.1 Module 1 : Introduction and Overview of CASBEE Iskandar

OUTM Pamuramz:s

©OUTM Basezzanc:...

Where it all started in 2012...
Low Carbon Society Blueprint

Na— @  foriskandar Malaysia 2025
Introduction & Overview of R e [P
ey T
CASBEE Iskandar - Popens
CASBEE o e
; R e =
ISKANDAR e oo
N ey
©OUTM Bmmuzamz:. ©OUTM Bmmuramz:.
PP . FGE ot --(f o;-ar..‘ : Tools are developed for a broader context after experience has been gained in
© g /i “peeve The World of Srvesing i) Loldves e =~ CASBEE Iskandar -
T\ A2 . | ] ! 1
: %{ e Green Rating oo ‘H: asetoftoolsfora
AT s Tools... - single home to a
i\ j" & <Urban scale>

whole city

System for Built Environment | = ... em
Efficiency

E / Comprehensive Assessment

CASBEE-City

©@UTM Bmmuzaanz:.. @UTM Bmsnzemn:..

@ Small ¢——— L(load}——— Large
%‘%:%E’g SDGS (Sustainable Development Goals)(2015.9) % aksll =
BREERE O p of envil | quality ,Q .
LELELE CASBEE is an
. = integrated assessment
£ -
Paris Agreement CASBEE is in line H of two policy issues:
=’ Reduction of environmental load L with global policy L4 1. Quality of life
PARIS 7015 (Emission of CO2) issues for a l 2. Environmental load
Qand L are the two major factors of susfgmable 3L
environmental planning society > Planning for realization of a ble society

" based on reduction of L and improvement of Q
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©OUTM Pamuramz:.s ©OUTM BCazuzza

Good - Comprehensi Sy for Built Envir

I EE Efficiency supported by MLIT* since 2001

_ Score forQ Chair: Dr S. MURAKAMI, . .

:._% \_ Score for L CASBEE 'S Vice chair: T. IKAGA Enclosed space by Trac'ng "s

s sustainability ey root...

§ ranking based on CASBEE in

s x+xxx | BEE as a function Japan,

H B KAk of Q/L where it

| . B~ %k
Baor Less sustainable Ciiw - Sta”ed' gl

® 50 100

Good <~ (Environmental Load) — Poor

Site boundary
* Ministry of Land, Infrastructure, Transport and Tourism, Japan

OUIM Beamezammz:..o ©UTM Bmmuzsans:...
Development Body of CASBEE CASBEEs are adopted by 24 authorities for building control
The ISBC, founded in 2001, is constituted of major and 21,000 results are declared on their website (as of Mar. 2017)
— TS /1. Nagoya City Apr. 2004

building- & construction-related organizations from s j // 2. Osaka City Oct. 2004
Academia, Industry and Government under the auspice of
the Ministry of Land, Infrastructure, Transport and

Tourism.

Tracing its roof...
CASBEE in Japan,
growing rapidly

Tracing its roof... ‘ K 3 o G 3
CASBEE in Japan, I g 13 Soppors ity e 3007

13, Kitakyushu City Nov. 2007
Saitama City Apr. 2009

where it started... f o Shtama ey 52 3000
li(zwa :re!onp‘rn 2010

CASBEE

Collaboration of three sectors [ 22. Kumamoto Pref. Oct. 2010
Japan Sustainable Building Consortium (JSBC)

23, Kashiwa City Nov. 2011
24, Sakal City Aug. 2011

©@UTM Bmmuzaanz:. @UTM Bmsnzmnz:..

. . ) CASBEE : PILOT PROJECT
CASBEE Accredited Assessor Registration

1. CASBEE Accredited Assessor for Housing
1) Objective: Foster and accredit competent assessors exclusively for CASBEE-Home CASBEE Japan

Adaptation / Customisation CASBEE CASBEE'’s

2) Course and Test: Twice a year, organized by IBEC dssessment srtieria Iskandar journey
3) Eligibility: First- and second-class architects, and architects for wooden buildings Local Context from Japan
4) Number of registrants: 6,800 (as of Dec. 2013) . ;oc‘i:gf‘gsl';’ql X
2. CASBEE Accredited Assessor for Buildings < Fachnolooy to Malaysia
1) Objective: Foster and accredit competent assessors of CASBEE-NC, EB, and RN - Governance ;
2) Course and Test: Twice a year, organized by IBEC . " . . |
3) Eligibility: First-class architects Tracmg its rooft... —— Iw= lm : W” il : 77777 %77 |
4) Number of registrants: 7,100 (as of Dec. 2013) CASBEE ,'n .Iapan, ’ ‘i
|
|

well-established tool l .~ W s mvseny | e

4
CASBEE Iskandar technical Manual pilot Version 2016

Building
Prepared by: ’, T -
ikandar Regional Development Authority (RDA) CASBEE Iskandar S e, | [ syonwoss || Today's fraining:
Majlis Bandaraya Johor Bahru (MBJB) . Pilot version 2016
Majlis Perbandaran Johor Bahru Tengah (MPJBT) Is developed' oo f;:ss;‘ﬁ“"m"”m"ﬂ CASBFE !Skandar
Majlis Perbandaran Pasir Gudang (MPPG) F’RST in fhe wo’-’d . ] : fO! BUIldmg
Majlis Perbandaran Kulai (MPKu) g
Majlis Daerah Pontian (MDP) outside of Japan! Township/ Urban Development/ Neighbourhood

Universiti Teknologi Malaysia (UTM)

| CASBEE ISKANDAR for
| ybenDowiopmant
In Collaboration with: g Pilot version 2016
Institute for Building Environmi

and Energy Conservation (IBEC] Municipal / City
Keio University "CASBEE ISKANDAR for Gty |
HOSEI University Qmsm]

*: Comprebensive Assessment it System for
Bk Environment Efficiency
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OUIM Bmmmzoamz..o

A glimpse of past CASBEE Iskandar assessed buildings

JSTConnectors (M) Sdn Bhd
BEE=18

10 .2.0.0 ¢ ANEE &6 6 AT & 6 ¢
%%k c: %

Q Electrical and electronic (E&E) industry plantlocated at Port of Tanjung Pelepas (PTP)
(0 Strong features on greenroof, green wall, rain water harvesting and day lighting

OUIM Bmmmzoamz..o

A glimpse of past CASBEE Iskandar assessed buildings

Heng Hiap Industries Sdn Bhd

o BEE=12

L= i T sikokkkk Askokkk sk kK
i = sadok ok

0O Newly built plastic wastes recycling industry factory located in Pasir Gudang.
Q Strong features in day lighting harnessing and various energy saving and
environmental friendly technology

. UTM Bmmezzamss...

A glimpse of past CASBEE Iskandar assessed buildings

Jland Tower, Komtar JBCC
BEE=18

Yk k

riroiotodls ****‘a. ki
B %k c:

Q130-storey office tower (assessed from level 8 up of Komtar JBCC)
QOAwarded GBI Gold Certification for green building

. UTM Bmmezzamss...

A glimpse of past CASBEE Iskandar assessed buildings

Molek Pine 4

BEE =18
37-storey condominium (260 units), 3-storey clubhouse, 1-storey multipurpose hall, a

semi basement car park

sk dkkk Akkokk s ***
8-k c:ok

QOverall site planning aims to minimise the heat island effect while achieving the lush

green ambience effect

OUTM Bmswzanz:.

koo ok k|
Recent CASBEE
Iskandar assessed
buildings - Johor Port
Authority Building

OUTM Bmswzanz:.

kA k|

Recent CASBEE
Iskandar assessed
buildings - Nong Chik
Mosque

OUTM Bmmwzams:..

CASBEE Iskandar
assessment tools

CASBEE Iskandar for
Building methodology

Principles

Assessment based
on the newly-
developed Built
Environment
Efficiency (BEE)
indicator

Assessment of the
"environmental
quality of building
(Q)"and
"environmental

Comprehensive
assessment
throughout the life
cycle of the
building;

load of building (L)

OUIM Bamussmn:..

Building — assessment
criteria
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OUIM Pmmermmzz [ ©OUTM Pamuramz:s
Q
Assessment category “Q” Assessment category “L”
as positive impact as negative impact
inside the boundary outside the boundary
. CASBEE Iskandar e
Resource Emission of P
Embodied COz Noise, Heat =
Emieion e w " conceptof Q/L
(Neighboring buildin () ingbuilding)
o Q: Environmental Quality of Building
Hypothetical L: Environmental Load of Building
Space
Soil, Water-pollutantsetc. SitaBoudary

©OUTM Bmmuzamz:.. ©OUTM Bmmuzamz:.

Q: Environmental Quality of Building 25%(SQ-1)
L: Environmental Load of Building 25%(5 - SLR)

CASBEE Iskandar for Building

ICASBEE Iskandar for Building
assessment criteria for L

e bl RatioofQ - calculation of BEE as a
b i —,.l__, el function of Q/L

ootos 25%(SQi-1)’

‘BEE= D) 1)

©UTM Bmmuzianz:.. @UTM Bmsnzmns:..

O New °°”C$m for The 2030 Agenda for Sustainable Development (2015.9)

assessmen CASBEE Iskandar - o iy SUSTANABLE >y A | © e

(distinguishes " . ot e

;

environmental load a different Rating System OOAS To TN OVR WORD

from quality of building csses= g fefrfe e e 5 2% e . .

performance) e it i g (7] Aligning
O CASBEE results are [T r—————) EE— CASBEE Iskandar

presented as a P - (=N % :

measure of eco- i BN — Bt with glqbal policy

efficiency or BEE. L1/ 38 -g r e issues for a
Q High accuracy of data 5 sl ec-os b =

input, data processing é'g 4 2 = L susfama_ble

and data output gi = Rssessmont o T R society

oL : 1 ':;‘;‘;’:;,";“;y countries offorts of all parties,

0
Buiing EnvronmontslLosdings L S rawakibs ¢t 2010

@UTM [Binzaza
Seomen GOALS 4 More than 75% of assessment items correspond to SDGs

(ASBEE_ %EnaiGUALS Compliance with

@UTM Bazazian

W 5P (Keywords of the 2030 Agenda)
+ People DT> Q (Sustainability of humanity)

* Planet G L (Sustainability of the Earth)
- Prospery CASBEE Iskandar _ CASBEE Iskandar
e is well aligned is potentially c::bout
with global policy a 75% compliance
M Two assessment areas in CASBEE: Q- L (/\SBEE "ssues for a W’fh SDG 2030
Qualty (oside thoboundary):. SRR i . Common part: About 75% or more
Assessment for Environmental Quality AT, sustainable

ﬁ> CASBEE is a tool that corresponds to the SDGs

4 As the scale of assessment items become larger,
the number of goals directly contribute to the achievement increases

source: Kanoruss oral 2015 Source: Kowarubo ctal 2019

Load (Qutside the boundary):
Assessment for Environmental Load

L&

E ® L Sustainability Sociefy

of the Earth
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3.2 Module 2 : Environmental Loading Reduction (LR) (Energy)

©OUTM Basezzanc:...

0 ] Energy
02 Control of Heat Load on the Outer Surface of
MODULE 2 Buildings
LR1: Energy
03 Natural Energy Utilization
04 Efficiency in Building Service System
05 Efficient Operation
Q@UIM IEenuromnsr..o Q@UIM IEanuromns..d
Control of Heat Load on the Outer Surface of Buildings
Control of Heat Load on the Outer Surface of Buildings . / « ‘Salarseflectir.on roafvo réfiect sofar energyfor
Y/ heating the surface
»Improvements in the performance of outer surfaces in building plans closely related to the p
reduction of energy consumption due to air conditioning in accordance with the BPI - Double glazing windows for better insulation
> Gains and losses due to il ion and interie ior re gradi and thermal load o p—— @ & it ek . i
control as a means of reducing energy consumed by cooling and heating. - 3 ra":;"‘i";‘:“’ s (with,plants) to absorb Incoming solar
i. Measures in the building site plan, such as building form and core position, to reduce thermal loads. ‘ﬁ - Louvre shadingto prevent direct sunlight from
heating buildingsurf:
ii. Level of use of highly insulated construction methods and materials in walls, roof and elsewhere. estingbalicingsiriace
. " . . : - Insulation material on wall, materials such as
iii. Level of use of louvers, eaves and other sun-shading methods on windows, which should take into fiberglass, mineral wool, cellulose (paper), natural
account seasonal variations in sun height between winter and summer. : > $

fiber, polystyrene, and many more

iv. Use of such as highly

i-panel glass windows, airflow windows and double skins. W - Evaporativecooling
v

©@UTM Bmmuzaanz:.. @UTM Bmsnzemn:..
Double Glazed Window

e
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©OUTM Beamuzranz:

Green Roofs Louvre Shading

©OUTM Bmmuzamz:..

Evaporative Cooling Wall Insulation

e soom pirge st ¢
maane

iatsson bached passrzonrs
i oy s ma-tane

©UTM Bmmuzaanz:.. @UTM Bmsnzmns:..

Natural Energy Utilization Natural Energy Utilization

Induce air movement
<+ Natural Energy that is directly used as energy, without the use of mechanical force, as in the use of daylight and * Natural Air Ventilation using wind turbine
natural air movement and ventilation

+ Natural Lighting

O,

Allow air movement
through passive design

Light Shelves

OUIM Emmuzsan:. ©OUIM ‘mmuzsan:.
Natural Energy Utilization - Scoring Natural Energy Utilization - Scoring
o s | Nate . "
+“Common Building — T “ Natural Lighting
[RET F—— ol AT
) Bucing outine Bukding
Level3 | Ahough some mathods are used,thelr efecthvness, Rowever, hasnotbesn | production ares are Total :;Iupme. 10000m*
= i P
| eotucesasn ot g ooy | T @ Calossionoonatons T —
n the daytn
Tewsls | Same as lovel 4 and dirct energy usage of 15 MU/ 37 or more. _:,z:im“:’n":‘::“::‘zx‘:ém days: 245 daywiyear
+ Residential

- Assuming that the sunny day rate is 60%.

(3) Caleulating the use of natual energy

w1 | (w0 correpondeg eve)

- Galoulation of the annual directuse
Tewei | Noard Tghing andventition 0o vk avt o 3. 10

i
000 i) x 0.006 [KWVm’) x 9.76 [MUKWWH]* x & [h] x 245 [Dayiyear] x 60 [%] . 43.0 [Gliyear]

o3
2

- Caloutation of the use of natural energy
g efecthe nstalIghtg and vt 0001 . a.

Lo
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Iskandar

.!__TIM BECmmmzrmmzs..

Efficiency in Building Service System

<“*Increased efficiency of building service systems is carried out by obtaining the Building Energy Index (BEI)
value based on the primary energy consumption of the entire service system

«» prescribed in the 2013 energy conservation standards, or

+ the Building Energy Index for Model Building Method (BEIm), a standard for the primary energy consumption of the
ire buildi on the Model Buildi

“#Three method of assessment

< Assessment Based on the Primary Energy Consumption (Buildings)
<+ Assessment based on BEIm of the Model Building Method
<+ Assessment Based on the Primary Energy Consumption (Apartments)

.!__TIM IBECmmmzrmmzs..

Efficiency in Building S
Demand Side
Appliances Power Yearly operating 10400W
W) Bours () 1500w
Refrigerator 3 5840
Rice cooker 550 263
‘Water heater 2,000 168
‘Washing machine 360 378 1500w
Dryer 90 27
Tron 1,200
Fan 95
Television 80
Ref 20, + Include not just appliances but
Air conditioner night time (1 hp) 900 large devices such as ventilation
Air conditioner day time (1.5 hp) 1210 system, elevator, water supply, etc
Lighting 40
Vacuum cleaner 1200
Computers 120

OUIM ‘amezsan:.
Energy Efficiency Star Rating

<+The star rating ranges from 2-star to 5-star, with 2-star representing minimal efficiency and
maximum efficiency represented by the 5-star label

PENGGUNAAN TENAGA

©OUIM ‘amuzsan:.
Efficiency in Building &
Supply Side
. green energy for

substitute non-renewable energy

+ SolarPVtogenerateelectricity ¢ Solarthermal to generate hot water .

Biogas for cooking purposes

Efficiency in Building
Others

* Movement sensors to

control indoor lighting * Photo sensors to control

outdoor lighting

+ Building Automation system to control
overall usage of energy in building

OUIM Bmmuzam.
Efficiency in Building Service System

< Air Conditioning gy
B concitriny
N
TR COP s fo BOMOEs | Eierey el A e
“*Ventilation :
Vertiston Aasezment varabl i vokame
| o [ o ‘ |
< Lighting ey
== | |

OUTM Bmmuramz:s
Efficiency in Building Service System

<*Hot Watersupply | primary rgy)
ey
casment | sptems retsed squipment (sased on prmseyenerl
Hesig medum
vanmision WTF )
<*Elevator
[ [ |

OUTM Bamuramz:s
Operating and Management System

<+Operating and management refers to the afford by building owner in managing their energy consumption
through various initiatives such as energy policy, energy monitoring, energy reporting, etc.

Eire Bulding and Common Propertes
" Level1 | No operation and management has been planned.

Level2 | Organizations, systems or management policies have been planned for operation and management.,
Level 3 In addition to level 2, there must be i it

In addition to level 3, target values for energy in the and presented
Leveld R

In addition to level 4, there must be regul with
Level S

specific actions planned for repair of malfunctions etc. (commissioning system)
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Energy Policy

<+Energy policy is the manner in which a given entity
(often governmental) has decided to address issues
of energy i ing energy {

©
ENERGY POLICY

B L L ——

distribution and consumption.

e s 1 el o, b o s et

10 s v st s 5 e ey
Nt g o et

Energy Management Committee

©OUTM Pamuramz:s

«The Energy Management Committee is composed of energy practitioners who work to improve
energy efficiency and procurement — including the procurement of renewable and alternative energy.

Energy practitioners address issues that affect the
i related to effici

| expense and per

 of energy as a retail

and/or renewable energy that

n{ay be framed by a sustainability goal.

Advisors Advisor

n " it

= =

[Comeeermn ]

(oo vimiem |

Energy Reporting

<*Report of energy consumption is periodically presented to the building

©OUTM Bmmuzamz:..

owner

Annual Energy Consumption Intensities by End

Use and Building Function

JI

-

Audit and Verification

<*Audit and verification, and mai of

L

performance are done periodically

“*Audit can measure current performance of equipment is they still within spec and expected performance

Energy Calculation Sheet

Energy Calculation Sheet

@UIM [Eamuzsan:. o

Zone 1-7
Lot assessment according to the BPI|_Lewl 50
assessment sccorting to he BPIm|_Lewl £0

P s B v
e
I e

Flooearea| 0 | excluding tsctores)

@ LR1 Data from "energy-saviny n" W Buikding Name XXX Building
Bulldings except Aparment Aparment
" Porformance of the outer surface of a building
Snsessmens sccoong o 8u ] 0Pwm: [] ousing Peromance Standad ]

Erter thegal perormance grade

Energy Calculation Sheet

S Primany buiiing (Effciency in Duilding Service Sysmem) Apanmant
] Py vy
- cemmmpton (4.
[r——
LRI Eciency ' Buding Service Sywem [ temiie ]
St e ey g s o
e o, g s skices e ety
i v e —
Dot ey o
e joind i oomment
s ey g e o 3 ke
N ] o Y
v
s
oo Gomteor Ml L
- o
»s s 007 T [y — o v o
5 Mo 1h9n 30 ' and hees han €0 | [} 7] ssn| of
om0 e o 90 C— 1 —
C— ) —

Energy Calculation Sheet

OUIM Bz

= When the.

balow)

Love! [Eezezzegiggrmary snergy cacuton
Censtmason
907 ot Lot 118 ghen ot
Heatng cooting =1

A TAEio0 1 which e enire Cweling uitis heate
5

2 Method n which e entre deling urits cocled
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3.3 Module 3 : Environmental Loading Reduction (LR2) (Water)

@OUTM  BeCnmszan

OUTM Basezzmnc:...

0] Types of Resources & Materials used

MODULE 3 02 Water Resources

Environmental Loading
Reduction (LR2)- Water

(3 WaterSaving
04 GreyWwaterUse

05 Rain Water Use

©OUTM Bmmuzamz:. ©OUTM Bmmuramz:.
Types of Resources & Materials used Water Resources
|‘r R i ing ble) Water R Usage »Regard water shortage due to rapid use of large volumes of potable water as an environmental
»Reducing Ee DT‘,- L R S e e I —— problem beyond the virtual enclosed space boundary and evaluate reduction of potable water
usage, referring to whether or not there are efforts for saving water, using rain water, and reusing
> Avoiding or reducing the Use of Materials with Pollutant Content grey water.

T p et e ¥ SIMPLE GREY WATER SYSTEMS

FOR YOUR HOME

@UIM ‘amuzsmn:. o @UIM ‘mmuzsmn:. o
Water Saving Water Saving - Faucets
Faucets 1) Save water by regulating water | Water- saving vave
<« “Major faucets" refers to faucets in everyday use. flow volume. Fined flow volume valves
Score Off,Sch,Rtl,Rst,Hal, Hsp,Htl,Fct Apt Fommioe focnts st
<+ Kitchen, bathroom, restrooms, etc. Level 1 No systems for saving water. tha X
TRl i R aTaE equipment to save water by Fined flow faucets {sef <losing favcets)
% Other than tap, including shower, toilet bow! saving valve. iz i isd
Level 4  In addition to water-saving valve, other i
water-saving equipment (water-saving Fixed Flow /

‘ - toilets) is used.
|

: [ ¢
4441 ;
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©OUTM Pamuramz:.s
Water Saving - Faucets

Faucets by tegulating e
flow volume Fixed flow volume valves
Foaming faucets etc.
the
equipment to. 1 e s [self-closing faucets)
reducing wastetul flow.

Automatic/Self Closing

4

kS —usay

Kal

©OUTM Pamuramz:s
Water Saving - Toilets

Watersavng | (1) Todet bowt Wiater-saving applances (Improvements to water supply

toikts » L

performance whie wswng water).

Witer caving fush vaives (Continious fuah prevention
mechanssm, wit regulatsble

dacharge volume),

T unnas Fluching i respanie to urage, with user zonsor,
{Approx.aL/use}

Fixod-teme control systen (Cambination with Kghtng, fn
switch linkage and 24-hour timers)

Toilet bowls

©OUTM Bmmuzamz:..
Grey Water Use System

<the relatively clean waste water from baths,
sinks, washing machines, and other kitchen

appliances. Score  Off,Sch,Rtl Rst,Hal, Hsp,Htl,Fet Apt

Level 3 No systems for using grey water
Greywater. Syslem Level 4  Grey water is used
Level 5  More than two type of waste water are used

What s greywater?

¢ 6 o

Clean Water Greywater Blackwater
Sprgs s, s watr Contamnated mate
e, . ; W ok chects

L

Grey Water Source

T

<Grey water source can come from sink, shower, laundry water, washing and
cleaning purposes

OUTM Bmmmzmmz:.
Rain Water Use System

<+ Harvest rain water for daily usage.

<+ Rainwater harvesting system, also  geore
called rainwater collection system or rainwater
catchment system

<technology that collects and stores rainwater for Level 4
human use. Level 5

“Rainwater harvesting systems range from
simple rain barrels to more elaborate structures with
pumps, tanks, and purification systems.

Off,Sch,Rtl,Rst,Hal, Hsp,Htl,Fct, Apt
Level 3 No systems for using rain water
Rain water is used

Rain water usage rate at least 20%

Rain water
usage rate=

Rain water use (m’)

Potable water use (m) + Rain water use (m’) + Waste water use (m’)

Waste water use (m3 ) = grey water use (m3 ) + sewage water use (m3 ) + industrial water use (m3 )

OUIM Emmuzsan:.

Type of Rain Water Harvesting System

@UIM [Eamuzsan:. o

Rain Water Use System

Water Butt

Water collects in the container from drain pipes and/or natural
rainfall, and is mainly used for the watering of garden plants.
Direct-Pum,

The pump is located within the underground tank or surface and
harvested water is simply pumped directly to the WCs or other
appliances.
Indirect Gravity

This type of system differs in that the harvested water is first
pumped to a high level tank (header tank), then allowed to
supply the outlets by gravity alone.

Indirect Pumped

This arrangement is similar to the above, except that the
internal tank can be at any level in the building, as it does not
rely on gravity to supply the outlets.

Gravity Only

With this arrangement, rainwater is collected from a part of the
roof which has gutters above the filter and collection tank which
are in turn above all the outlets.

OUIM Bmmnsomn e

# END OF MODULE

Environmental loading Reduction (R2)-
Waler Resources
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Iskandar

3.4 Module 4 : Environmental Loading Reduction (LR) (Resources and

Materials)

MODULE 4

Environmental Load
Reduction (LR2)-
Resources & Materials

OUTM Buzszzmn=...

Reducing Use of Non-r
(Promoting 3Rs- Reduce, Reuse, and Recycle)

01

02 Timber from Sustainable Forestry

03 Efforts to Promote the Reusability of Materials,
Recyclable from Demolition

04 Use of Regional/Local Resources
05 Use of Materials Without Harmful Substances

06 Elimination/Reduction of CFCs and Halons

Reducing use of Non-renewable Resources
(Pr ing 3Rs- Red Reuse, and R le)

yei9)

4 Reduce buildings with wood (non-renewable) as the main
structure;

> Use of high-strength or more durable materials-
contribute 10 a reductlon in overall material use (e.g.. high
concrete and steel frame strength);

#Reuse o continue wsing the existng resources (e.g.
existing structural frame, piles, perimeter walls) for
construction;

+ Use of Recycled resources (for structural materials):

» Green procurement items (e.g., eco cement, copper slag
aggregate);

» Wood board from woodchips with Eco Mark;

» Products using reused wood materials (e.g., thinned
lumber) with Eco Mark;

Use of Recycled resources
(for non-structural
materials):

» The more the recycled material types are used the better!

» Non-structural materials include:

(i)  decorating interior finishes, floor, wallpaper, board;
(ii) exterior parts- Roofing;

(iii) PVC pipes for drainage and ventilation

Q@UIM IEenuzomns..o

Timber from Sustainable Forestry 13 jaur

> Timber should come from sustainably managed forests (SMF), not
from illegally logged forests;

» A Formula determining the proportion of timber used from SMF:

y=xiz
where
y = Proportion of timber used from SMF (in ratio or percentage form)
x = Timber used from SMF (volume)
z= Total timber used in the building (volume)

Q@UIM Ienuzomns..o

Ways to determining timbers from SMF L

Comecin s

»Based on the provided certificate (local or
international), if any,

€8 - Molaysian Tember
Carttication Councll

ot Sawarc Comncl | GLOBAL
() - Chan ol Cukody A

e.g., Under MyHijau by MGTC, Malaysia Timber ¥ %

Certification Scheme, MTCS governed by Malaysian e

Timber Certification Council); FSC

» Types of woods used, Litaan
e.g., coniferous woods are from SMF Land
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©OUTM Pamuramz:s

Efforts to promote the reusability of
materials, recyclable from demolition
» Recyclable materials from demolition are used either for structural

(eg. cement, wood, processed lumber) or non-structural
component (e.g.. floor finishing and roofs)

» How efforts are to be evaluated?
- Finishing materials can be separated, removed separately;

- Structural materials and their units can be di easily;
- Interior finishes and equipment are not entangled

Examples of easy separation: structural frames, light steel
Examples of difficult separation: Mortar and tile/plastered walls

uzcmm con
GRABANCED.
e

©OUTM Pamuramz:s

Use of Regional/Local Materials

» Encourage the use of materials and products that are
extracted, harvested, and manufactured within the region
(locally); it reduces the environmental impacts resulting from
transportation (e.q., high GHG emissions);

> CASBEE measurement on the regional resources consumption
is based on the costsivalue of those local resources of the
total material value;

> Note mechanical, electrical and plumbing components shall not
be assessed; only the materials permanently installed in the
project are included

Use of Materials Without Harmful =
Substances

» Reduce bullding materials that are made of (harmful) chemical

Elimination of CFCs and Halons

# In the construction field. such chemical substances have been u:
frequently as (i} flame retardants; (i) foaming agents (Imulmlon

substances;
» Chemicals may affectinterior air quality and also the overall environment.
> ful health and
suchas sick house syndrome;
» Followthe NGO
organisation from Switzeriand

(Departmentof Standards Malaysia, under MITlis also a member of this)

Hamful chemical substancesinclude: finishes or paints or materials may release
Lead, CO, $02, NO2, 03, Radon, formaldehyde and many more

» In Japan it only allows the use of low azone<depleting potential (ODP)
CFCsandhalons.

# In the CASBEE system, both CFCs and halons are measured by their  wcacws - o 0 o
ODP and GWP: [ S T T W
emEr oy » e s £
W | wmews | -
> Thelower the ODP (sven zero) and GWP. the better! ] e B e e R |
e Y et B Tt

@UIM [Eamuzsanc:. o

Fire Retardant

» Note buildings that have no fi or have only and those having no

gas fire extinguishing facilities are excluded from the assessment;
» A foam extinguisher is also excluded from the assessment;
» A table showing the CASBEE Iskandar Fire Retardant Scoring System

Score Descri

Level 1 Halon flame retardants with high ODP/GWP are used
Level 2 Halogenated flame retardants are used

Level 3 No corresponding level

Level 4 Flame retardants with 0 ODP and less than 50 GWP are used
Level 5 No corresponding level

OUIM Bmmuzams.

Refrigerants

> Exclude from assessment if no refrigerant gases are
used;

» The most common refngeranls

include Cl (CFCs),
(HCFCs, (HFCs),
and Natural i (CO2 and A
e
Level 1 No corresponding level
» New chilling systems (Metal Hydride) are those
using hydrogen-occluded (MH alloy) that absorb Loxz IKTCES Rreareant
heat and release hydrogen; Level 3 Refrigerant of ODP= 055 used
> Hydrogen (H2) as refrigerants Leveld  Naual refsigerants and new chilling systems (ODP = 0)
with GWP less than 50 are used

Level 5 No corresponding leve!

@UIM [Eamuzsan:. o

F ing Agents ( Materials)

» Expanded plastic materials (e.g.. polyurethane,
polystyrene and polyethylene) used as insulation
materials contain foaming agents (CFCs and
HCFs);

» Those materials have their own ODP and GWP;

arevane w45 Quennue] inslation
A tabis showing the CASTIER skancia Fomming Agents Scoring System

~

Sc

Description

Levell  Insulation foanung materials with ODP- 02 or above are
wsed

Leel2  Insulation foaming materials with ODP- 00102 are used

Level 3 Tnsulation toaming materials with ODP= 0.0.01 are used.

Levl4  Insulation foaming materiale with ODP loss than 0.01 and
GWP fess than 50

Lewel3  Insulation foaming matesials with 0 ODP and GWP value of
Torless

Poiystyree fown (Sywolomn]  Polyothyiens foam  (a sound asulann)

# END OF THE MODULE

Environmental load Reduction (LR2)-
Resources & Materfals
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3.5 Module 5 : Quality (Q) (Indoor Environment)

@OUTM BiCaxazrans:.... l ©OUIM Brsuzz

0] Overview of Q1 Indoor Environment

02 Sound Environment

MODULE 5
Q1 : Indoor 03 m s
. ermal Comior
Environment
04 Light & lllumination
05 Air Quality
©OUTM Bmmuzamz:. ©OUTM Bmmuramz:.
CASBEE Iskandar
CASBEE Iskandar € i for Built Envi Efficiency)
(Cs i for Built Envi Efficiency)
* The systemshould be structured to award high to rior buildi
Method/ Assessment Tool for the evaluation & rating the thereby enhancing incentives to designers and others.

environmental performance of buildings.

The assessment system should be as simple as possible.

Energy saving =

evaluating features

quality of a (ie: interior environmental

practices (materials
& equipment )

reduce " o " N .
Ehdrontetl The system should be applicable to buildings in a wide range of building types.

loads

building comfort & scenic
aesthetics)

The system should take into consideration issues and
+ Assessments results remain valid for three (3) years past the completion problems peculiar to Japan and Asia.
of construction.

.UTM BECmmazromast. o .UTM BEC mmwrrmms. ol
The CASBEE Iskandar tools were the
basis of the following three principles:

Comparison of asses:
Housing & Building scale 1

ISKANDAR for Bt
(Exsteg Bukieg)

(CASBEE ISKANDAR frBukiry
Renoaton

Ll R ond uEl

REEAV: o
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AlM:

Simplified the technical evaluation in target value for
Heat, illuminance and noise performance at design &
construction stage

. System of operations, management, monitoring and
control are evaluated as effortsto improve
environmental performance

~

1. Inonr Environment

EE ISKANDAR F¢ UILDING (NEW CONSTRUCTION)

OUTM Bammomnze.e Yy —— T@(?F%‘W(

L

Sound Sound
Insulation Absorption

Assessment carried out regarding the level of background noise closely related to:
Level of comfortand ease of opera
Level of sound insulation - prevent intrusion of noise
Level of sound absorption— prevent echo

Q1.1 SOUND ENVIRONMENT

CASBEE ISKANDAR FC UILDING (NEW CONSTRUCTION)

@UIM Buzarrmn.o

Q ] . ] . ] N Olse Acceptable Noise Level , , ]

1
I
'
'
* Noise measurement is conducted in the !
room with the largest opening. :
* Measure noise levels with no sound — !
generated from TV sets or voices. I el % =z %
3 - . = = o)
* Measure noise levels with the AC system in oy [ ——we
operation. K] | | | R 1 =
* Astandard sound level meter can be used S :"' ] e e
for steady noise o ey e —— ; T
* assessmentcriteria differ between e — ! ) 1 ) [ ! A
" i : - Ve ity s o | ot !
outpatient waiting rooms and medical .o gt i~ h",.._.,,“ 1 i } '
ini & Ly [l 0 B T e S e 1
examining rooms. @ sl \ e o A e ; e | :
* For School (primary / secondary), evaluate .. [Pt tasegn 1 [P [P '
won) fcteam ans 1 [ o
classrooms only. — Sound Level Meter s ' h | i ' :
* Refer MS1525 (Non-Residential) & iy [l { s a1 1 1 n
MS2680(Residential) A

@UIM Biarazrancs. A Tj/yr% j/

OUIM Bz

ound meets

SOUND INSULATION

obstacle

Sound Proof refer to the overallability of a
buildingelement or buildingstructure to reduce
the sound transmission through it

* 2 types of sound insulation:airborne sound

% f i based on the
performance levels of sash windows and other fixtures.

Insulationand impact sound insulation " + The higher the performance, the more effective itis in
4 ) ) \ preventing propagation of extemal noise (e.g. sound of
a) room to room insulation (combine a sound \Q ) traffic).
insulating suspended ceiling with partitions) Q A o
b) One-way sound insulation (Suspended acoustic £ + Incases where multiple openings exist, evaluate based on
ceilings) i the lowest performance level.
<) Vertical airborne sound insulation (air gap) ASAbE A
d) Impact sound insulation (suspended ceiling) ; Exclude if the evaluated room has absolutelyno openings.

@OUTM Bazszsanz...
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Iskandar

OUTM Blmmwzrmmz.

For Partition sound insulation, evaluate levels of sound
insulation between rooms.

not applicable to open spaces (ie: retail with open spaces,
open meeting hall)

For Meeting hall, higher sound insulation performance is
required for partition walls in these buildings than in other
general-use buildings.

©UTM Bmmmzoanz:.

©OUTM Bmmuzamz:.s

An average rate of in-room sound absorption
can be obtained based on the absorption rate
of finishing materials.

In this assessment, however, simply evaluate
whether sound absorbing materials are used in
walls, floor o ceiling

Walls: the total area which is covered with sound
absorbing materials of all four walls account for
more than 70% of the area of the largest wall.

Ceiling and floor: at least 70% of
the area is covered with sound
absorbing materials

Room
Temperature

Control

@UTM Bamezrams..o

Type of Air
Conditioning
System

Humidity
Control

OUTM Blmmwzrmmz.

lightweight impact sounds include chairs being dragged over ] { | I
the floor or hard lightweight objects {e.g. spoons, forks)
dropped on the floor.

+ Heavy impact sounds include noise generated in the room(s)
by vibration from the floor above, due to a heavy but soft
impact (e.g. child jumping). - difficult to solve by changing
floor material

+ Basic & heavyi und
insulation depend on the floor structure

Elasticity of the flooring materials significantly affects
performance level.

IQuietstone, 2020)

* In assessing the sound absorption
performance, evaluate levels of sound
absorption of a room which includes the
interior finish materials.

+ The higher the level of in-room sound
absorption, the more effective reverberation
control is, so thata conversation can be
easily carried out without voices being
raised.

Furthermore, noise propagatedintoor
generated within the room is also
attenuated, thereby improving the acoustic
environment.

OUIM Euzuzzan=. o

»
* Room temperatureis one of the most
% representativeindicatorsfor an indoor thermal
25 environment.
L
v « As such, characteristics of an indoor thermal
Zz environmentare determined largely by
£ temperature settings for the room.
En
by * Inthis assessment, evaluate the capacity of the
< air conditioning equipment to maintain
room
1 peakload conditions.
u \deal room 22°C-25°C(****?)

0 ol 02 025 03 04 05

Air flow velocity in mis

@UIM Buzarmns.o

26°C-28°C(**¥)
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.UTM B mmnzrams. o

What is Building Envelope ?

Physical enclosure of a buildingand environmental
separator is referred to as the building envelope.

Physical separator between the conditioned and
il ‘wall resistance

a
to air, water, heat, light, and noise transfer)

Refer to roof, sub floor, exterior doors, windows and exterior
walls.

A good buvldmgenvelopemvolves using exterior wall
thatare ci
structurally sound and aesthetically pleasing.

©OUTM Bamuramz:.s

Criteria for Building Envelope ?

infiltration of heat (thermal break) to the interior through
windows systems, outside walls, roof and floor (particularly
where piloti/stiltare used)

building has the insolation blockingand insulation
performance.

Refer M$1525

Recommendation:

Window system Shading Coefficient (SC) : around 0.2
U valueof fenestration = 3.0 (W/m2K)

outer wallsand others: U = 1.0 (W/m2K)

oTTV.

70% to 8%

10% to 20%
| orva .((pwwl)-vv)’m«) + (WWRUFAT) + (WWR*SC'SF)

©OUTM Bmmuzamz:..
Building Envelope
. e,

A + Evaluate abilityto block thermal infiltration from
the surroundings

exclude outside disturbances

inconsistentindoor air temperature

Vertical diffe and
exterior walls and windows will cause localized
discomfort to occupants

J il on
coefficientand heat transfer coefficient

* Refer 7, Clause 5,

+ Evaluateaccording o the set targetvalue for humidity.
d humidity control provide
comfort in hot season, and humidification for health reasons

in cold or rainy re regarded as

to keep humidity in the range 45-65%.

is sufficient

- Dehumidificati i i, and anti-
condensation measures have been taken on elements that
can act as heat bridges, such as insulation reinforcement,
humidity barriersand permeable layers.

.UTM BECusazsam. .

©OUTM Bmmuzamz:.

Zoned Control

Provide separate air conditioning systems for
each orientation direction

Perimeter and interior, allowingmore detailed
zoning (broadly, zones of 40 m2 or less).

The air conditioning system can provide
individual temperature control for each zone.

While Cooling (:

gyt o b SO
s 16

Evaluate whether the air conditioning was chosen to mitigate
the vertical temperature distribution and airflow speed
(residual wind speed) in the room. 4

The design stage of air conditioning equipment involves 0
of various air methods to choose
the system that will best avoid causing localized discomfort to

room occupants. s
* should be evaluated on the basis of past results existing f ‘& /
experience and design policies o —h

temperiee 2 58 e
B beow 27'C yeses
0 aree erore
03~
B sbove 35°C

R 00

fvalustewhetherafinely.  Good ©OUTM [rmmzmnszs..
zoned air conditioning
system is used to eliminate
temperature variationsand
create a comfortable
environmentin the
interior.

LevelS.
Multi-unit heat purnp system, double duct
o< oy for A, andfouroeFcu
stem level with
el 3t ronesol o A0
Loveld
Double duct system (4 pipes for AHUI, four pipe
FCU system, task/ambient ir condtioning system
{evaluate both the zoning grade).
Level3
Single duct system, two pipe FCU systom (zoning
grade a t

Level2
No corresponded Level

Levell
Single duct system, two-pipe FCU system {no.
zoning)

Q1.3 LIGHTING & ILLUMINATION

BEE ISKANDAR FOR BUILDING (NEW CON: ICTION)

.UTM IBEC mmazzam.. <
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BTN e Q1.3.1 Daylight

THE DAYLIGHTING OPPORTUNITY

v Designing with dayli efficiency by minimizi use

Lighting & of electricity for lighting as reduci 2 i cooling
Illumination loads.

[ Daylightingis a critical design factor to those concerned about global warming,

Davlight Anti-glare llluminance Lighting rbon emi and isual comfort.
Vi Measures Level Controllability Research has found daylightto be an important factor influencing human

behavior, health, and productivity.

<

<

Wind ittis i i itha view and a temporal

connection with the outdoors.

@UIM Busarsams: X T( h?{/zo\{ﬁ

@UTM Binzesza

Daylight: Cool & Free
Useful Daylight

Luminous Efficacy

280
e
+ Dtlohn %w "
uo
— 100 lux to 2,000 lux FHUR T ‘ A
§ | a 70 o ®
+  DirectSunlight 30 115 m 7
- >100,000 lux - e i
& e $ ,.s* #’ S &L
# f” EA A
HPS & LPS =
(‘ Conventional Street
& \,.\ Lights Today
. It is the rotio of luminous

Building Orientation

sun is lower/

Copyigt RabarBasn RE
ot i

Light Shelf Light Ducts

@UTM Bazazsan

Daylight Devices

Dayli daylight it i installedin th ior walls.
gl
specifically, such devices include light harvesting or guiding devices which canry lightinto the room interior

+ The assessment is carried out regarding glare
countermeasures at window portions exposed to direct
daylightor high brightness from outside

+ Buildings are highly rated when they have a high degree
of control over direct sunlight according to the position
of the sun or brightness control performance.

« Especially in terms of rooms having a high daylight
factor, the daylight control needs to be taken into
consideration.

daylight devices that also have daylight control effects
such as a light shelf may be evaluated with respect to
both aspects

Skylight Atrium Light Ducts

@UTM [Biumazian




24| Capacity Building Training Modules

©OUTM Pamuramz:.s

Q1.3.3 llluminance Level

Daylight Devices

« lighting equipment is excluded from assessment if it is
installed by occupants

The assessment focuses on the indoor brightness on
desktop surfaces (approximately 80 cm above the floor)

* In cases where facility use is limited to daytime hours, such

tomber 21: apply lux inis
Sotwon | | N pemberai G i 2 oolarel ans
S = atnoon Sy "
G|

No Sun — Yy * Incases of the i the

nfivation \ﬂ ratalSon\  Fose | is based on the level of task illuminance and ambient
{ ‘hermat ass Foor:
soutH \_"" Heatad by su (Complesso, 2014)
Window blinds Awning N s Roof Overhang

@OUIM Blamamsanz. TTﬂ ‘(

©OUTM Bmmuzamz:..

L

Daylight
calculations and
measurements

Daylight Factor

(%)

Luminance

(cd/m2)

Horizontal illuminance (80cm from Vertical llluminance— (multiple angle/
floor/ workplan level) camera/eye level)

T Rismn Q1.3.4 Lighting Controllability

When using an overall lighting system, illuminance
exceeding 1,000 Ix for Office and 750 Ix for School
is considered too high

Ahigher assessment level is awarded for detailed lighting
control or automatic control systems

. For
the most principal room of the unit

Lighting controllability refers to the level of control over
bri colour, d lighting positionsi
room by on/off switching and light adjustment.

Optimum illuminance level for
hospitalfoffice/school for working & reading task:
300-500 lux

In this assessment, evaluation isbased on the minimum
areain a room for which lighting controlis available and on
methods of control {manual/automatic).

Optimumilluminance level for
residential/apartment/common area— 100-150 lux

OUIM Bz

Air Quality

S e :
oLre erification

@UIM Busrrmn=.o
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@UIM omsmeosezee Q1.4.1 Source Control

It is important to maintain healthy indoor air in
Indoor rooms, but achieving that aim requires careful

Air Quality

« Cutting off source is a sure and effective way
of maintaining healthy indoor air.

consideration of aspects such as materials
selection, ventilation and construction methods.
The level of such consideration isevaluated

[ i 150 91: C¢ { terials and building

90% 2" D_ Yo potuton
spent indoc gjgg’;gm The basic approach to maintaining healthy indoor
5x air in rooms is simple in itself, namely to first avoid
% the emission of pollutants as far as possible, and
then to use ventilation to expel those pollutants

which have been emitted.

« most material used has a low level of formaldehyde and
other VOC (Volatile Organic Compound) emissions

* Evaluate whether adequate measures have been taken to
avoidair pollution by chemical pollutants

This approach is combined with operation and
management aspects and divided into three items
(source control, ventilation and operation plan
and management) for assessment.

« The décor on at least 50%-80% of the area of floors and
external walls has been designed to restrict the growth of
mold, or to facilitate cleaningand maintenance.

’H'IM BECmsazsam. .

SR 4.2 Ventilation

Mould Prevention Item to Assess * The most effective
mathod for Criteria of
maintaining healthy Ve ATION
indoor air is to totally
minimize the emission
of pollutants from the
buildingand its aceyrate

ventilation can be
equipment, butin planned to improve]
many cases thatideal the air quality.
must be balanced
against cost and design
considerationsto 3 volume of outside
e st Weliot et zoning ok occupants control
emission

Assessment item

1) Rainwater leakage through roof and walls,

2) infiltration of most air,

3) Diffusion of moisture through walls, roof and floors,

intrusion into b: pa gl and floors.

5) Leaking or burst pipes,

6) Indoor moisture sources,

7) Construction moisture

baseline quality of

@UTM BiCasazramas:.. T W(

Ventilation Performance (Window) R Q ] . 4 .3 O p erda Tl on P | an

+ Evaluate accordingto whether there is an
adequate volume of ventilation.

Evaluate whether a system has been
instituted for properly maintainingair quality,
the system tively.

Operation

Ahigher level is awarded when air quality
improvement measures are actively
undertaken.

Under the Law for Maintenance of Sanitation
in Buildings, CO2 monitoring is to consist of
regular manual monitoring, but that should ]

be regarded as minimum management. Control of

While this assessment is based on ventilation

rates, a localized air exhaust system at
pollution sources is also importantin S "mmv el G o . i 8
Practice. goobiarad o \ere are variationsover time and between Smoki ng

seasons in the quality of indoor and outside
‘ air, and temporary malfunctions of the

‘ventilation rate equipment can also occur.
Soe u.....g. 1
S 8001

Opening windows to bring in natural
ventilationis important, as it gives occupants
the power to control ventilation for their
own needs at will.

Therefore a constant monitoring system for
€02 s desirable wherever possible.

©UTM Bamasan=:. o ‘f(, T /

Q1.4.4 Verification References

. R Gain waltabi
Reduce indoor air quality problems resulting from the construction process in order to help sustain the > o Gyl

! i * Qe 0020 S o | S Pl s cesseds
comfort and well-being of building occupants 2Sewember 200

oy o 30 sepember ,m)
+ Knan, T 0 ST | 2 oA
(Accesse 10 Septemver 2020).

TOVOKOHAN, Toyo Kohan.

AT 10 Seaterber 2020)

+ Storey, 5. (2014) Imgrcving Builing Contrel Methods using Res! Time Location Services.

* Complaso, M. fuallabie st
[Ascesced: 11 Seqtember 2070,

peration =
A during: the intial 14 duy
ornplotod b ACH

@UTM Basazran:..o TY T )( @UTM Basazran:..o
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# END OF MODULE

*QI Indoor Environment

3.6 Module 6 : Quality (Q) (Services)

OUIM Bussm=.. ¥V A8 OUM Hmeme

01 service Ability
MODULE 6 02 Durability & Reliability

Quality of Services
ty 03 Flexibility & Adaptability

Service Ability Service Ability

* Senvice functs f the g for the and usabllity of its spaces and,

in a more positive sense, how pleasant and comfortable it is. Also, evaluate the ) B
consideration for clally maintenance. - + Warking space refers la floor area allocated within the
effective! f the office for ardinary workers to go
- about their daily duties.
- Functionality = The inslallation of IT equipment is essential for all
t & Usability L functional space in buildings.

% - \‘.. I —
OUTM Bamazranz:...o ‘fﬁ/ﬁ ( OUTM Bamazranzs:...o ‘fﬁ/ﬁ )(
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Service Ability Service Ability

PCTRE pcTURE toof o porea CTURE 3: Exompe of the office wireless nefwork plar.
+ the primary aspect of interior in the building is ability to function and ease of use concerns spaciousness and + the installation of 11 equipment is essential for all functional space In bulldings. Measures in offices should go
storape capacity. beyond justincreasing the capacity of the sockets,

The spaciousness used here s an indicalor is not necessarily directy linked 1 funcionality and storage space, but
its effecs, such as giving more fraedom in layout of fixtures and allowing enough space for storage, can easily be
imagined.

@UTM Biazazre

.Um BECmsazsam. .

Spaces that are perceived as spacious by their users and offer
them good views are psychologically comfortable.

The ability lo go for relaxation and refreshment is
essenlial for comfortable office life. Spaces for
refreshment in offices generate new vitality in
‘occupants.

oory Hi=T il

Er———

FICTURE 4 Exomple of the ofics wirsless network plan © W is an essential assessmenl item for the creation of
For accessible bmmm“ atleast one entrance per facilty should be accessible to s wheelchair user. attractive and pleasant spaces.

. = m the

Ithas been a nundllorv minimum MS 1184 2014 - Universal Design and Access standards lor easing and

‘guiding building use for all Retail, Restaurant, Hall, Hospital, Hotel, and similar premh 2,000 m2 or m

:J&m&ﬂ;.rzs; - il Tﬂ T @OUIM Bameons- i Tﬂ T

Service Ability Service Ability

Perceived Spaciousness & Access to View Space for Refreshment

s

Spaces for

A spacious social and eating arca will be st the heart of the hospice buiding, offcring a
comfortable place for patients, families, groups and volunteers to mees, chat and support each
other. This will e 3 light, calm and tranquil environment.

. DedDo

e s
BICTURE 5: The abeve Nustrotion demeostrote corpton o efectionef
light e ol changs our perceptin of colour within a pacs.

+ Buildings should be evaluated from the point of view that spaces that are perceived as spacious by their users and

* the ullln( Mlm Indk.!w used here is not m(snvllv directly explanatory of comfort, but it appears to be
ucha .
.UTM BECumazzmmzzs.. o T T?ﬁ/ Ny .UTM 155(.-.:;-- (] T T?ﬁ/

+ Standards require thal the specified buildings include
measures to maintain a healthy environment, such as air
conditioning and water supply management systerns.

The purpose of decoration is to make the space more
sesthetically pleasing and functionally useful for the
occupants, bt this may include consideration of wider
contextual issues suchas fashion, culture, and soon.

.+ The basic measures for a
of maintenance.

ing a high level

PICTURE 7: Example of varous space dfferentioteriar design : : 3 " 3
@UIM Buzarmnz.o X 7(( My @UTM Blaxarsan:.. Y 7((
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Service Ability Service Ability

Design That Considers Maintenance Securing Maintenance Functions

s Segenie

]
B
:’g’;

PICTURE 8: Unsuccessl sxmplesof fociity design irstalations

+ Ihe purpose of ity 1s to y of maintenance. One of
the m tyis icati i

+ Dusian for Maintainabilty (DIM) is the first step of an effective maintenance program, finking
maintenance goals to the design process.

i A cleaning utensils storage area requires a space for washing cleaning utersils after use. It also needs to have drainage faciliies
sewer or a septic tank, i 3

+ Calculate space requirements for waste, recyclable materials and bulky garbage based on the amounts of such materials anticipated in

Ruideline standards set independently by local autherities on installation areas of storage facilities for garbage and rocyclables,

\ccording 10 some standard guidelings stated that the ratio of a storage space to the total floor space shall be 0.29% for 50,000 m2,

taking an office building a5 an example.

@UTM Biasszamnc:..

OUIM Blamrmnz.

Natural Disaster Resistance

Reliability

* Reliability exoresses the ability of the PICTURE 10: Examgte of nuturol disater
i building to maintain its functions in the
bility & ‘event of an emergency situation, such a « This s based on the design’s comph auideline for roof, wall such as guidelines from
iability natural catastrophe o any hug accident, ).

@UTM Blamasanz:...o

OUTM Bamazranz:.. o X T

Service: LNe of Steuctueal Eriia Mstatials + The service ife of structures depend on 3
e Gn variety affactors,such asther purpose, socic-
PR e TR economic  considerations,  materials of
| é o cornstruction, surrounding environment. and

— == degroe of maintenance.

‘The factors atfecting service lte can vary, not
‘only from building to building, but even within

TP
11k 4

: 8 2 gven builing
L0
i /) " et +  For example, the quality of the substructure
mic Resistance. Vibeation Gontral s e e superstructure and even roof structure in
% = TS building may vary if different subcontractors
PICTURE 11: Earthquake-resistant stucture. PICTURE 12: Elevated structure design e e ompe s were responsible for them.

PICTURE 13: Exumele of siani

cont corrosion

§ the environment a building, is subjected o wil
tme vary from external elements to Internal

elements and also from seaward side to
. i 3 Hlooded are taken into consideration landward side if tis near the coast)

> Different  building  elements foceive ,
ditterent degrees of mainter ), ndin,
@UTM Barazransz:.. T X/ T ) @UTM Barazranzz:.. on their accessbiity .mfm abil )

« Theal

Mainteniance helps preserve the integrity of
historic structures.

If existing materials are regularly maintained
and deterioration ks significantly reduced or
prevented, the integrity of materials and
workmanship af the bullding is protected.
Proper maintenance is the most cost elfective
method of extending the file of s building.

A5 5000 5 2 buiding is constructed, restored,
or rehabilitated, physical care is needed to
slow the natural process of deserioration.

An oldor building has alrcady cxperienced
years. of normal weathering and may have
sulfered from neglect or inappropriate work
aswell

the interior finishes provide comfort, utilty and
ambiance of the interior common areas, such &
lobbies, hallways and amenity ooms.

The finishes includes the aesthetic surfaces of the
floors, walls and ceilings.

interior finishes are almost ahvays  readily
accessible and can therefore be maintained and
renevred relatively easily.

The interior finishes system does not present any
significant opportunities for improved energy
efficiencics. However, the interior finshes do play
an important role in “green management”
practices, such as the installation of carpet that
has kows VOCs (volatile organic compounds) that
can affect indoor air auality, and use of deaning
products that are environmentally s

PICIURE 15 Example of sxtedor bulding mainterancs.

@UIM Bumrrmn=.o T\()ﬁ/ T @UIM Bumrrmn=.o
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Preparation of Manual and
and Proposal for Green

Durability & Reliability

Durability & Reliability

of eplacoment of ducting

.Um BECusazsam. .

Air ducts can last upwards of 10 years with proper care. It is, howeser,
that over time, air duct seals, joints, and seams are

crucial to note
susceptible to deterioration.

Airflow is an essential par: of an optimally-functioning HVAC system, and
?, or not ductwork plays a significant role in the process of

believe i,
officonty coolingving sp000s,

When the ductwork is damaged, old, fitty, or clopged in any way, your
home/affice is likely to sulfer the consequences- high energy bills and

discomfort.

away.

unpleasant taste.

HICTURL 39 Compeion o0 Gahwnized Steel Pping

e

@UTM Bararramz:..

1y of materiols, and each type has its advantages,
Ttatons, and parscular g,

Failure of metal piping systems & generally caused by erusion,
orrosion o & combination of the o,
degree in every metal piping system.
flowing within a pipe erodes the metal, gradually wearing it

. Trosion vcours 10 some
The friction of water

The internal corrosion ako affects the water quality, as lead and
other metals leath into the water, causing discoloration and an

PICTURE 20: T bundie learing (10 e Iefiored 0
scancing (3-10 yeors).

Rl o S ondieg A ,m:m,.fu,.m,
Pight -regeockin of sure o ol fte (2-3

.UTM ]BKntnn =l

Major maintenance is sometimes dstinguished from renswals,
which involves the replacement of a capital item. Major
maintenance is focused primarily on the preservation of an
eisting asseL

May require the services of a consultant and will certainly
require an appropriately skillod contractor.

Some major maintenance tasks are bounded and form part of
statutory maintenance.

However, small items, that occur infrequently can also be
considered major maintenance (such as replacement of the
batteries on a fire alarm pan

Whereas routine maintenance (such as window washing, and

Flexibility & Adaptability

« Evaluate the floor-to-floor height and flexibility in floor layout with respects to
adaptability to potential change in building use.

halhway carpet vouwuming) s pically funded _from o

the operating budg jor maintenance if funded from *  Ease of Air Conditioning
fong range raphnmsn( reserve account, Duct Renewal, Water Supply
v otten - 1t nnatre.Some maor malnenance and Drain Pipe, Tlectrical,
tasks are and form part of:2..1 Communication cable,

.UTM BECusazsam. .

Equipment Renewal and

Backup Spa

PICTURE 22: Exomple of minicum beight i the buslog

Ceiling heights should be carefully considered as higher ceilings.
increase daylight access,  assét natural ventilation and
contribute to a sense of spariousness.

Enable better proportionsd rooms - for example, smaller rooms

Maximize heights in habitable rooms by stacking wel areas from
floor 7o floor - this ensures that services within lower bulkheads
are located above bathroom and storage areas rather than
above habitable spaces,

@UIM Bamarzmnc. o

PICTURE 23: fnmwebfmeﬂenbﬂrwenmbomny plen
Designing space-saving homes does nol necessarily mean to
reduce the inner living spaces to their permissible minimums,

but to apply several practical techniques directed to optimize

and rationalize the available housing arca.

some of these homes are expandable te adapt to variabe family

i an important consideration n the design o howsing

Ol

The building's floor load margin is evaluated to consider the
potential for future changes of building type.

PICTURE 25: ioterir Iypicol vilge hul
dimensions suitoble for spert and with @ stoge for arame.

@UIM Bamarzmnc. o

The proposed functions of the building

must be carefully considered to achieve an

efficient plan form that permits flexibility

and concurrent occupation by different

~ 3 drama rehearsal in the

ain hall and 3 simultaneous yoga dlass in @
le

achicved through carcful planning and
specification of construction materials.

aline

PICTURE 22: Exomple of minitum beight i the husldiog

Ceiling heights should be carefully considered as higher ceilings.
increase davlight access,  assit natural ventilation and
contributeto a senseof spatiousnoss.

Enable better proportionsd rooms - for exsmple, smaller rooms

Maximize heights in habitable rooms by stacking wet areas from
flaor o floor - this ensures that services within lower bulkheads
are located above bathroom and storage areas rather than
abowe habitable spaces.

.UTMM BECusazmmzzs.

PICTURE 23: Examele of the lexibilty on the bouing plan

Designing, space-saving hormes does nol necessarily mean 1
reduce the inner living spaces to their permissible minimums,
b1t 20 apply several practical techniques directed to optimize
and rationalize the available housing arca.

Some of these homes are expandable to adapt to variable family
sires.

Flexibility is an important consideration in the design of housing
it is o be socially, economically and environmentally viable.

PICTURE 22: Example of Al conditioning mointecance

Cases where there is no plan for renewal of air conditioning
ducts, and ducts cannot be replaced or repaired without partial
demalition of structural elements such a5 beam, columns and
bearing, walls, resultin new repair works and generation of sofid
waste,

Wi
The replacement work tan be carried out without damake 10
surface finishes

.UTMM BECumazmm iz

PICTURE 25: Example of Plumbing malintenance

Cases where there is 1o plan for renewal of water supply and
drsinage pipes, and the pipes cannar b repaied or replaced
without

Lulu:vlru. load-bearing vralls, exterior walls and flov :l«b! result
o tepair works and generation of solid waste,

¥ soucie and Toutes heve. Kewt browded for by wse:
facilitating renewal, choosing between the tvo levels according
t0 the amount of repair and waste generation from elements

other than water supply and drainage pipes. 7(
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Flexibility & Adaptability

Ease of Electrical Wiring & Communications Cable Renewal
And Equipment Renewal

@UTM Buzazramzs:...

# END OF MODULE
*Quality of Services

@UTM Basszran=:....

Question
Is an energy efficient
MBDULET building with negative
Ovutdoor Environment B implications to
(On-site)

surrounding environment
can be consider as
good green building?
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01 (173

Preservation & Creation of Biolope Townscape & Landscape

(17/]

Townscape & Landscape

03 Conservean abitat for biodiverSify

04
Local Characteristics & Outdoor Pre-Construction & Pre-Completion
Amenity Consideration

01 Preservation & Creation of Biotope

1.1 Identification of Local characteristics and Biotope Plan Policy
1.2 Conservation and restoration of biologicalresources

1.3 Use of Green Space

1.4 Quality of Green Space

1.5 Management and Use of Biological Resources

02 Townscape and Landscape

2.1 Integration with surrounding landscape through positioning and design of the building

02 -
Townscape & Landscape

Skyline, context and scenery

2.2 Use of green space to enhance landscape

2.3 Conservation of historic landscape

2.4 Use of local material toenhance landscape

2.5 Aesthetics from main viewpoints of surrounding area

I TTIT_
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03 Local Characteristic & Outdoor Amenity

3.1 Attention to Local Character and Improvement of Comfort

3.1.1 Continuation of unique local character, history and culture
3.1.2 Local confrioution through provision of functional spaces and faciifies
; 3.1.3 Formation of rich intermediate zones linking the building interior and exterior
Local Characteristics & Outdoor Ameniiy 3.1.4 Consideralion for crime prevenlion
oltor 3.1.5 Participation of buiding users

nimizing
3.2 Improvement of the Thermal Environment on Site

32.1 Guide wind info the site to relieve the thermal envionment

32.2 Shade space is created to minimise thermalimpact on pedestian areas on the ste

3.2.3 Green and water spaces are provided to minimise thermal impact on pedestian areas on the site

3.2.4 Exterior finishes of the building to minimise thermalimpact on pedestrian areas on the site

32.5 Heat vents are appropriately located o minimise thermal impact on pedestiian areas on the's|

Y)

04 Pre-Construction and Pre-Completion Consideration

3.1 Avoid Development at the Prohibited Zone Highlighted by Statutory Development Plan
3.2 Development on the Brownfield Site

Townscape & Landscape

Pre-Construction & Pre-Completion Consideration




Preparation of Manual
and Proposal

for Green

OUTM Bmmezemn=.

# END OF MODULE
Outdoor Environment
(On-site)

@OUTM Basezzmn=...

MODULE 8

Hands-On
Assignment
(Handouts)

(88+88180+80)mwall length/ 7590.88 m2 Total Gross Floor - 0.04

The floor load margin is 3 000N/m2 to 3.600N/m2.

The ai-conditk slectrical piping s are
concedled in the caiing for sase of maintenance and
replacements.

Woter piping ore instaled with own compartment for ease of
«epair, but nof case for replacements.

& =asly accessble for
repar, however, the laciory must be shul down all functions.

it

and Template for CASBEE
Incentives in the MBJB Area|33

Iskandar

Project Detail

@UIM Bumarzmnc. o

F i 3Storey Office.

7590.88m2 Tolal Gross Foor Area
Office: 15749 m2
Factory: 6274.00m2

Minimum of 3m height in office area and more than 3m in factory
area (up to ém).

1540950 m2Sile: Are
Date completion on 2013/12/1

Rentorced Concrete Structure

Occupantsupto 200 [assumed)

2,700 fyr. [assumed) Average Annual Occupancy

*CO2Emission Coefficient - 0.00055 (+CO2/KWh)

Y( ﬁ{

Project Detail

Item  Description MD(kw) | ;’:"“‘" kWh/yrs  |Load Diversity Total Unit
ftem | Deseription MD (k) Yearly gparison KWhfyrs Load Diversity Total Unit
26240 2,700 4,280 1 654,480.00 | kWhiyrs |
1 TBEC | 131.00 12 1,572 1 1,572.00 kWh/yrs
[ [ ol 656,052.00 | kWhiyrs

248,12 KWh/m2/yr
14.77 Kihjm2/yr

Bascline Bullding
Froposed Buldng

Frergy Saving Overail:
Iotal Savings: up to 100% savings in folal energy
consumption with incorporated  Renewable Energy

@UTM Buzaria

it
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Project Detail

Project Detail

ory ABC
«

@OUIM Barazsanz.. o

Envionmenlal friendly products Ihal are cerlified under
local/ intemational cerffication body.

Steel Bar —Recycled
Maica Office Fumiture
Zincalume [ Colorbond ) High refleclive Melal Roofing
Mineral wool Heat Insulation from Rockwool San Bhd
Sunshade Aluminum Louvers

7inc plated steel sheet that are made from stainless

steel or Calvalume are used for ducting lo extend
service life (7-15 years)

Background noise in Ihe office area = 32 - 35 db(A)

Background noise: in the factory area = 35— 38 db(A)]
e o e e e
e iy =
= ETY
i oo
L7 1 m
TN
T I T T
[t |
1
T S ——
i tawete ] aaw 1 sen |
£ ey
g ] - Ty ox
e

@UIM Barazsanz.. o

e

Ihe parfition wallsinsulation valueis Dr-40

At least two of the spaces uses wall insulation .

i

Project Detail

ory ABC
" 4

PART 1 North Fagade Area [A] 1147.00 m?
South Fagade Area [B] 1147.00 m?

West Fagade Area [C] 1550.00 m?

East Facade Area [D] 1550.00 m?*

Total Fagade Area [E] 5394.00 m’

% Of West Facade/ Total Facade Area

[F=C/E 29 %

0l

Project Detail

PART2 West Fagade Area [A] 1147.00 m?
West Window [B] 2400 m?
% Of West Fagade/ Total Fagade 3.8%
Area [C=B/A] :

RTTV Baseline 0.4 W/m2.K
RTTV CURRENT DESIGN  0.32 W/m2.K

0l

Factory ABC

There are separate ar condtioning systems
for each orientalion dreclion and each
spaces, and for perimeter and interior.

Humidfication equipment is avalable, and
cquipment capacily s gencrally sufficient to
keep humidity to 50%.

The ai condiioning systems allows sach
users of each spaces fo control lher own
temperature separately. Ihe system also

ically adjust the room temperatur
to dostable level of 25-27 degree.

it also mifigate the verical temperature
distibution and airflow speed in the oom

Factory ABC

Dayighting strategy & the usage of windows and
openings. Ihe Daylight Factor measurement shows fhal

Factory: 2.5%
New mixing room: 2.0%
Office: 2.3%

The perimeter windows of the office are installed witn
automatic binds that reacts o the amount if daylight
the room received, where the conirolled lluminance
will be between 300 10 500 lux,

70% of the total arca of floors, walls, ceilings and attics
uses star rated bullding malerials that safisfies The:

Building Standard Law.
[ T"’ b

Areas, Total power consumption| Design Light Power, | "o'eronce Total Power Factory ABC

Descrlption | “um lbased on fiting type (W) W/m2 comsnippe

by area){w)
Production 6294 15,000.0 10 62,940
1145 2,160.0 15 17475
lobby | 1512 | 4000 | 20 302
Staircase | 1036 | 375 | 10 1,036
Restroom | 1751 9.0 15 26265

TS G
i ‘.':: ::“ Power [ Total power
fos "€ | fitting (W) fitting type (W)

Production | 6294 | LED 150 100 15,000.0 The fadiacied s
Office | 1145 | LED 18 L 2,160.0 dimmer confro! for specific
lobby | 1512 | LED 20 N/A 4000 tasks required for

Staircase | 1036 | LED 37.5) production.

Restroom | 175.1 LED 8 96.0;

Detail

Factory ABC

Non Air-Condifioned Bulding Areas (with on aggregate non air-
condifoned areas > 10%of Tofal floor area excluding carparks
and common areas) for Natural Ventiafion.

Ventlalionin Car parks
Car Parkingis localed al ouldoor with Nalural Venliation

Wenflationin Common Areas
Staircases, Comidors and Tolets with Mechanical Ventiation

Ventlationrate s 40%higher thanrequired in the Buiding
Standard | aw,

openable windows and vold opening area for nalural
ventiationof ot lecst 1/300f the fotal floor space of an
occupied room, where higher fhon recommended in MS1525 of
minimurn 10%of the tofal floor space.

alibiad

Designated smoking are:
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Detail

Factory ABC
Assumption:
m
Predicted building energy lnﬁlllhl llﬂ)
% dtmm"('m ® RMO.50/kWh
=$100
tonnes CO, Emission

“This has been monitored and

caievlaled and estimated manualy

UTM Bazazsa

Factory ABC
7590.88m2 GFA / 200 occupants = 37.9 m2 per occupants

The designed OA fioors accommodate layout changes, and
electrical sockes for OAequipment are 30 VA/m2socket

Jacily. Also, communications Ines with capacily for one
d Jevice per 8 m2 (one phone, one PC)is
routed onto each spaces.
This fac afisfie: ] st
guidelines requirements up the minimum.
2 has bean design for sach area with the tolalarsa

of 76m?.

The
materials in @ buiding such s using recycied materials. and

riok (plostics).

I TTT i

7590.88m2 GFA / 200 0ccupants = 37.9 m2 per occupants

The deiigned OA foors occommodate layoutchanges, and
electrical sockets for e 30VA/m2socket
i AL, G rs s i ol e e
dala i 8m2 fone phone, one PC) i
routed onto each spaces.

This i
guidelines requirements up the minimum.

Pnnllyum o has been design for each area with the folal area
of 76r

The factor g logical

This vales, where
washrcoms, loials, slalf rooms, clacning equipmant look and
cleaning stalf roorns which folows thal standards and
guidelines based on the tofal fioor arca.

Estmated maintenance of the bulding s within 10-13 years.

The o
generation, hence it createsifs own energy source.

Dispersion and dupiication of heat/cool source are backed up,
where thereis no centralized HYAC system.

Al electical appiances, tools, mac gensets. power

s,
supples etc. has been elevated above groundlevel.
matericls in o buiding such s using recycied matericls, and

producedtecycled materiak (lasfics).

of perimeler edite i lhe
st and as wol as groen wals and green ool al the oiice

Rl

Structures. walls, floors and ceiings finishes are dirt resitant.

O

Eilicient kayoul planning; ease of ac

.UTM IBECmmazrzmm . < .UTM IBEC mmazrzmm .. <

Project Detail

Encourage the use of water efficient fittings under Water Efficient Product Labelling
Scheme (WELPS) or Water Efficiency Labelling Scheme (WELS)

Project Detail

Promote the use of sub-metering and leak detection system for better control and
monitoring of water usage

1 Basin taps and mixers ('] 0 0 0 0 1. To monitor the water consumption on a monthly basis.
2 Normal Bid Tap @ 20s 0 0 0 0 0 2. Provision of private-meters for major water uses
3 WH Basin @ 155 12 0 0 0 20 >
4_| Pantry with Sink Tap @155 4 ) 0 0 2 :1 ;o?hng m:f' )
5 Flushing cisterns 0 20 0 0 a4 C)’ n:m;::[w::?:::inam e
6 |Others ( and etc] 0 0 0 4 4

Total no. based on rating (A) 16 20 0 a 36

Weightage (B) | 6 9 12 0 0
Total (AxB) Il 96 180 0 ) 276

Project Detail

Inputs (1 year data)

inputs nits Ea
m
st Flush T mm
Provision of suitable systems that utilise rainwater or recycled water for landscape ::':_"';,M 5 R0, .
irrigation to reduce potable water consumption. Landscape (L) 3840.00 L
e = o® HH Illlllﬂl
(a) Use of non-potable water including rainwater for landscape irrigation e I % -
(b) Use of water efficient irrigation system
Results (1 year)
Liter )
[Total Water Consumption (1 years) 10566230.00 100.00%
[Total Rainwater Used 7075600.00
fTotal Wastewater Used (1 years] 6100000, 5]
(an) 2509370.00 23.53%

@UTM Bararamzs..o @UTM Bazazzame:..o

e e
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Project Detail Project Detail

The faciifies rentable hal for
[Baphia Nitira Open Canopy ¥ 4 nearby. or ofher insfitutions.
Trees [Hibiscus iate Canopy/ 166 Tl wal and ferices are ereclad fo tha permieter lo preven!
[Main Tree & Palm Ci iate Canopy| 2.5 60 455 68250 crime.
Turf 2 2048 4096 -4 o
he f the factory C | are
Total LAI 102826 handled by the factory.
GnP=0510<1.0-1 credit Site Area,m2 20234
GNP = 1.010 < 1.5 - 2 credils i piping and
GNP = 1510 < 3.0 - 3 credits Ratio of LAI/SA 51 pedestrian height.
. Stormwater management Plan Halogenated flame retardonts ore used.

. Vertical Green Walls
Production of Bio- Diesel to cover the own consumption ( Forklift and etc.)
. Waste Composting

No polutant from walpaper adhesive, sash sealants,
undercoatsand preservatves (timber product).

Refrigerant of OF =0 used os the refrigerant.

Rainwater Harvesting Tank

PUBwWNE

@UTM Bmenzmn=.

Project Detail

Gas and dust cencentrations at sources of NOx, SOx and
dust are reduced fo below the emission standards set by
the Air Polution Control Law. the Guideines for Small
Capacity Low NOx Combustors [MOE} or kocal ordinances.

# END OF MODULE
Module 9

Bulding spacing index Rwis 0.4

’UTM [BECusarsam. o







