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(Life Cycle Carbon Footprint Audit)
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Environmental & Sustainability
(Embodied Carbon)

Riverstone Environmental Sdn Bhd
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Malaysia Green Building Councill

Leadership in Sustainability Award 2022

Best New Green Institutional Building — Winner

Best Sustainability Leadership for Consultant — Honorary Mention

Malaysia Ministry of Energy and Natural Resources
National Energy Awards 2022

Energy Efficient Green Building (Large) — Winner
Energy Efficient Green Building (Large) — Runner Up

ASEAN Centre for Energy

ASEAN Energy Efficiency and Conservation Best Practices
Awards 2022

Green Building (Large) — Winner

Green Building (Large) — 2nd Runner Up



2023 Awards

Malaysia Ministry of Energy and Natural Resources
T National Energy Awards 2023
Green Building (Large) — Winner
ATIONAL ENERGY 2023 Green Bun_dl_ng (Large) — I\_/Ie_rlt
AWARDS Energy Efficient Green Building (Large) — Runner Up (2n0s)

7 & ASEAN Centre for Energy
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‘ H ASEAN ENERGY ASEAN Energy Efficiency and Conservation Best Practices
¢ = AWARDS 2023 Awards 2023
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Malaysia Green Building Council
Leadership in Sustainability Award 2024
Best New Green Commercial Building

Best New Green Residential Building (2nos)
Best New Green Institutional Building
*Pending result

Malaysia Ministry of Energy and Natural Resources

National Energy Awards 2024

Energy Efficient Green Building (Large)(2nos)

Green Resident

*Pending result. Represent Malaysia for ASEAN Energy Awards

ASEAN Centre for Energy

ASEAN Energy Efficiency and Conservation Best Practices
Awards 2024

Green Building (Large)(2nos)

Green Resident

*Pending result



Green Building
GBI vs GreenRE
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GBI GreenRE

a. Ownership PAM + ACEM REDHA
h Develobment Localised based on Climate, Partially localised based on the
' P Resources and Priority derivation from Green Mark
. WorldGBC :
c. Administered MalaysiaGBC Advisory Panel
d. Registration Fee RM 5,000 - 45,000
(Except Mega Project) RM 5,000 = 45,000 20% Discount for REHDA Members
e. Minimum Certification RNC - 50% RES (HR & Landed) — 43.48% (50/115 points) cap
Score/Credit NRNC — 50% NRB (AC & non AC) —41.67% (50/120 points) cap

f. Score/Credit from
Passive Design (Arch)




GBI GreenRE

a. Ownership PAM + ACEM REDHA

ASSOCIATION OF CONSULTING ENGINEERS MALAYSIA

PAM




b. Development

GBI

L ocalised based on Climate,
Resources and Priority

GreenRE

Partially localised based on the
derivation from Green Mark

Refrigerator
4.24%

Fuel (others)
30.98%

Fuel (during
work)
19.19%

Washing
Machine

0.49%

Cooking
0.98%

GBI ASSESSMENT CRITERIA

Heating FOR
2.18% RESIDENTIAL NEW CONSTRUCTION (RNQ)
Cooling
8.73% PART | ITEM MAXIMUM POINTS SCORE
Entertainment 1 Energy Efficiency (EE) 23
0.83%
2 Indoor Environmental Quality (EQ) 12
Lighting 3 Sustainable Site Planning & Management (SM) 33
1.41%
/ 4 Material & Resources (MR) 12
/= Others 5 | Water Efficiency (WE) 12
0.89% 6 Innovation (IN) 8
Gas (Kitchen) TOTAL SCORE 100

9.66%

“Fuel (to/from
work)
24 44%




GBI

GreenRE

b. Development

L ocalised based on Climate,
Resources and Priority

Partially localised based on the
derivation from Green Mark

Refrigerator
4.24%

Fuel (others)
30.98%

Fuel (during
work)
19.19%

Washing
Machine
0.49%

Cooking
0.98%

Heating

2.18% |
Cooling

GBI ASSESSMENT CRITERIA

FOR
RESIDENTIAL NEW CONSTRUCTION (RNCQC)

8.73%

Entertainment
0.83%

Lighting
1.41%

Others
0.89%

Gas (Kitchen)
9.66%

“Fuel (to/from
work)
24 44%

SM SUSTAINAEBLE SITE PLANNING & MANAGEMENT
Site Planning
SM1 Site Selection & Planning 1
SM2 Re-habilitation of Brownfield Sites OR Re-development of 1
Existing Buildings
SM3 Community Connectivity 4
Construction Management
SM4 Earthworks — Construction Activity Pollution Control 1
SM5 QLASSIC — Quality Assessment System For Building |
Construction Work
SMé& Workers' Site Amenities 1
SM7 IBS — Industrialised Building System 2 33
Transportation
SM8 Public Transportation Access 8
SM@ Dedicated Cycling Network 2
Design
SM10 Stormwater Design — Quantity and Quality Control 3
SM11 Heat Island Effect — Greenscape and Water Bodies 5
SM12 Heat Island Effect — Hardscape 2
SM13 Heat Island Effect — Roof 1
SM14 Composting 1




GBI GreenRE

h Develobment Localised based on Climate, Partially localised based on the
| P Resources and Priority derivation from Green Mark
Oth
Lighting._ 2,499 | GBI ASSESSMENT CRITERIA
7 1204 Refrigerator FOR

21.48%

RESIDENTIAL NEW CONSTRUCTION (RNCQC)

Entertainment

4 .22% PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL
EE ENERGY EFFICIENCY
Cooking Design
4.96% EE1 Minimum EE Performance (Mandatory Compliance) 1
Washing EEZ2 Advanced EE Performance 12
~— Machine - EE3 Renewable Energy 5
2 47%, Energy Efficiency 23
EE4 External Lighting and Control 2
Heating EES Internet Connectivity 1
_ 11.039% Maintenance
EE& Sustainable Maintenance and Building User Manual (BUM) 2
. 0




GBI GreenRE

Localised based on Climate, Partially localised based on the

0. Development Resources and Priority derivation from Green Mark

GBI ASSESSMENT CRITERIA

NON-RESIDENTIAL N EVI:IGCRGNSTRUCTION (NRNCQ)
PART | ITEM MAXIMUM POINTS SCORE
1 Energy Efficiency 35
2 Indoor Environmental Quality 21
BNRNC 3 Sustainable Site Planning & Management 16
B RNC
4 Material & Resources 11
5 Water Efficiency 10
6 Innovation 7
TOTAL SCORE 100




GBI GreenRE

Localised based on Climate, Partially localised based on the
Resources and Priority derivation from Green Mark

b. Development

GBI ASSESSMENT CRITERIA

FOR
NON-RESIDENTIAL NEW CONSTRUCTION (NRNCQ)

PART CRITERIA ITEM POINTS TOTAL
EE ENERGY EFFICIENCY
Design
EE1 Minimum EE Performance 1
EE2 Lighting Zoning 3
2 NRNC EE3 Electrical Sub-metering 1
B RNC 1 EE4 Renewable Energy 5
EES Advanced EE Performance - BEI 15 -
Commissioning
EE& Enhanced Commissioning 3
EE7 Post Occupancy Commissioning 2z

Verification & Maintenance
EES EE Verification 2

EE? Sustainable Maintenance 3




GBI GreenRE

h. Develobment Localised based on Climate, Partially localised based on the

| P Resources and Priority derivation from Green Mark
Malaysia’s own Building By-Laws, Building Standards & Guidelines |I|
and Codes of Practices into the tools: M MALAYSIAN MS 1525: 2019

STANDARD

« Uniform Building By-Laws(UBBL), including By-Law 38A

* RE Act

 Malaysian Standards such as MS1525 OTTV, BElI, Lighting, etc

* Local Authorities’ Structure/Local Plans

* Local Authorities’ Planning, Building Plan, Engineering (ESCP),
RWHS requirement

* CIDB’s QLASSIC and IBS

* DOE Act

« MSMA

Energy efficiency and use of renewable
energy for non-residential buildings -
Code of practice

(Third revision)

ICS: 91.040.01

Descriplors: energy eMciency, renewable ensrgy, non-residental, bulidings, code of practics

© Copyright 2019
DEPARTMENT OF STANDARDS MALAYSIA




GBI

GreenRE

c. Administered

WorldGBC
MalaysiaGBC

Advisory Panel

WORLD
GREEN
BUILDING

COUNCIL

List of sustainable building certifications

Below is a list of building certifications (in alphabetical order) that are administered by our Green Building Councils. This is not a comprehensive list, as there

are a number of certifications that exist but are not administered by a Green Building Council.

Green Building Index

Find out mare




GBI GreenRE

c. Administered

WorldGBC
MalaysiaGBC

Advisory Panel

Institute Sultan Iskandar,
Universiti Teknologi Malaysia

m Universiti Tunku Abdul
Rahman
Minister of Local Government ENUY National University
Development (KPKT) - e Singapore

Ministry of Science, Technology & . Malaysia University of Science
Innovation (MOSTI) mUST and Techology (MUST)

Natural Resources and Environmental
Sustainability (NRES)

Ministry of Energy Transition and Public
Utilities (METPU)

Ministry of Transport Malaysia (MOT) o sjtzfifnzrlzzsoceszg; r?lfent

—~ae

Suruhanjaya Perkhidmatan Air Negara
(SPAN)

Universiti Malaya (UM)

A Department of Environment (DOE)

(ﬁs Federal Department of Town and
» /’ Country Planning

<) Energy Commission (ST)

@ Sustainable Energy Development
Authority (SEDA)

Malaysia Investment Development
Authority (MIDA)

Jabatan Kerja Raya




GreenRE

d. Registration Fee
(Except Mega Project)

GBI

RM 5,000 - 45,000

RM 5,000 — 45,000
20% Discount for REHDA Members

MALAYSIAN PROJECT FEE SCALE

Size of Total Gross e
Development Floor Area TGFA (m2) New Buildings Existing Building
Single Residence Below 2,000 5,000 3,000
Small Up to 4,000 8,000 6,000
Intermediate 4,001 - 10,000 10,000 9,000
Medium 10,001 - 30,000 20,000 12,000
Large 30,001 - 50,000 32,000 14,000
Extra Large 50,001 - 100,000 45,000 19,000
Mega Project >100,001 Assessment fee will be determined on a project-by-project basis.*

REHDA Members are eligible to 20% discount on assessment fees ( excluding SST/GST).




GBI GreenRE

e. Minimum Certification RNC - 50% RES (HR & Landed) — 43.48% (50/115 points) cap
Score/Credit NRNC - 50% NRB (AC & non AC) —41.67% (50/120 points) cap

Categories of GBI Rating GreenRE Building Rating System Scoring

POINTS GBI RATING Score Rating RES NRB
86 to 100 points Platinum 91 and above GreenRE Platinum 79.13% 75.83%
76 to 85 points Gold 86 to = 90 GreenRE Gold 74.78% 71.67%
66 to 75 points Silver 76 to =85 GreenRE Silver 66.09% 63.33%
50 to 65 points Certified 50to =75 GreenRE Bronze 43.48% 41.67%




e. Minimum Certification
Score/Credit

GBI

RNC - 50%
NRNC = 50%

GreenRE

RES (HR & Landed) — 43.48% (50/115 points) cap
NRB (AC & non AC) —41.67% (50/120 points) cap

GBI Mandatory Requirement

EE1 : Minimum EE Performance

a. OTTV
b. Roof U-Value / RTTV
c. EMS (AC Space = 4000m?)

GreenRE Pre-Requisite & Mandatory

FPrerequisite & Mandatory Reguirements
All relevant prerequisite and mandatory requirements for
the specific GreenRE Rating are to be complied with




GBI GreenRE

e. Minimum Certification RNC - 50% RES (HR & Landed) — 43.48% (50/115 points) cap
Score/Credit NRNC - 50% NRB (AC & non AC) —41.67% (50/120 points) cap
GBI Mandatory Requirement GreenRE Pre-Requisite & Mandatory
EE1 : Minimum EE Performance RES (Pre-Requistie)
a. OTTVvV 1. 100% AC and/or Ceiling Fan (Dwelling & Common) >ST 3-Stars
b. Roof U-Value / RTTV 4. Building User Guide & Sustainable O&M Guidelines
c. EMS (AC Space = 4000m?) 5. Calculation of EUI for Highrise Common Area and G&G Landed

6. Calculation of Operational and Embodies Carbon
/. Roof U-Value



GreenRE

e. Minimum Certification
Score/Credit

GBI
RNC - 50%
NRNC = 50%

RES (HR & Landed) — 43.48% (50/115 points) cap
NRB (AC & non AC) —41.67% (50/120 points) cap

GBI Mandatory Requirement

GreenRE Pre-Requisite & Mandatory

EE1 : Minimum EE Performance
a. OTTV

b. Roof U-Value / RTTV

c. EMS (AC Space = 4000m?)

NRB (Pre-Requistie)

la. >6% Energy Saving

1b. Calculation of BEI

1c. >10% Potable Water Usage Reduction through Water Efficient Fitting

1d. Green Plot Ratio, including Site Inventory Analysis & Carbon
Sequestration Calculation

le. Environmental Management Plan (EMP) during Construction

1f. Provision of Recycling Bins & Waste Management Route

1g. Building User Guide & Sustainable O&M Guidelines

1h. ASHRAS 62.1 Ventilation for Acceptable Indoor Air Quality

1i. Calculation of Operational and Embodies Carbon

2a. Minimum Design System Efficiency(DSE) / Operating System
Efficiency (OSE)

2b. Measurement and Verification (M&V) Instrumentation (for
Centralised AC system)

NRB (Mandatory)

OoTTV

Roof U-Value / RTTV

EMS (AC Space = 4000m?)

Provision of Differently-Able Amenities (UBBL, MS1183 Part-8,
MS1184, MS 1331, etc)

W



GBI

GreenRE

f. Score/Credit from
Passive Design (Arch)

RNC = 37%
NRNC - 19%

RES (HR) — 37.10% (59/159 points)
RES (Landed) — 39.24% (62/158 points)
NRB (AC) — 31.94% (46/144 points)
NRB (non AC) — 48.64% (71/146 points)

.
M ureen

Bl index

GBI ASSESSI‘!OERNT CRITERIA

NNNNNNNNNNNNNNNNNNNNNNNNNN (RNC)

37%

= 7

-Ilullllmu
Bl index

GBI ASSESSNI!OERNT CRITERIA
NON-RESIDENTIAL NEW CONSTRUCTION (NRNC)

19%

7 4

GreenRE GreenRE

Residential Building & Landed Home Non-Residential Building
High-Rise AC
Landed Non AC

39% 49%



PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL
EE ENERGY EFFICIENCY MR MATERIALS & RESOURCES
Design Reused & Recycled Materials
EE1 Minimum EE Performance (Mandatory Compliance) 1 MR1 Materials Reuse And Selection .
EE2 Advanced EE Performance 12 MR2 Recycled Content Materials .
1 EE3 Renewable Energy 5 A Sustainable Resources
Energy Efficiency 23 MR3 Regional Materials 2 12
. grean EE4 External Lighting and Control 2 MR4 Sustainable Timber
- - EES ntemet Connectivity 1 Waste Management
. h“lldl“u Maintenance MRS Storage and Collection of Recyclables 2 1 Point only
= EEA Sustainable Maintenance and Building User Manual (BUM) 2 MRE& Construction Waste Management 2
- I“ d Ex EQ INDOOR ENVIRONMENTAL QUALITY WE WATER EFFICIENCY
Air Quality Water Harvesting & Recycling
GBI ASSESS 'gOERNT CRITERIA EC1 Minimum Indoor Air Quality Performance 3 WET Rainwater Harvesting
RESIDENTIAL NEW CONSTRUCTION (RNC) ECZ Volatile Crganic Compounds Minimisation 2 5 WE2 Waste Water Recycling . 12
VERSION 3.0 | JuLY 2013 EC3 Formaldehyde Minimisation 1 Increased Efficiency
2 | Lighting, Visual and Acoustic Comfort 12 WE3 Water Efficient Irrigation and Landscaping
EQ4 Daylighting 3 WE4 Woater Efficient Fittings 4
EQS External Views 1 IN INNOVATION
O EQ4 Sound Insulation 1 L IN1 Innowvation in Design and Envirenmental Design Initiatives 7 8
Evaluation N2 Green Building Index Facilitator (GIBF) 1
EQ)7 Post Occupancy Evaluation 1 TOTAL POINTS| 100
SM SUSTAINABLE SITE PLANNING & MANAGEMENT
Site Planning
sM1 Site Selection & Planning 1
SM2 Re-habilitation of Brownfield Sites OR Re-development of |
Existing Buildings
5M3 Community Connectivity 4
Construction Management
sM4 Earthworks — Construction Activity Pollution Control 1
SME QLASSIC - Quality Assessment System For Building 1
Construction Work
SMé& Workers' Site Amenities 1
: sMY7 B5 — Industrialised Building System 2 33
Transpertation
SMB Public Transportation Access
SM9 Dedicated Cycling Network
Design
sM10 Stormwater Design — Cuantity and Quality Control 3
sM11 Heat Island Effect - Greenscape and Water Bodies 5
sM12 Heat Island Effect - Hardscape 2
sM13 Heat Island Effect - Roof 1
sM14 Composting 1




PART CRITERIA ITEM POINTS TOTAL PART CRITERIA ITEM POINTS TOTAL

EE ENERGY EFFICIENCY SM SUSTAINABLE SITE PLANNING & MANAGEMENT
Design Site Planning
EE1 Minimum EE Performance 1 SM1 Site Selection 1
EE2 Lighting Zoning 3 SM2 Brownfield Redevelopment 1
EE3 Electrical Sub-metering 1 S5M3 Development Density & Community Connectivity
— EE4 Renewable Energy 5 Sh4 Environment Management 2

. green L EES Advanced EE Performance - BE] 15 35 Construction Management

Commissioning sM5 Earthworks - Construction Activity Pollution Control 1

H ||
. h“lldl“g FE& Enhanced Commissioning g . SMb aLASSIC 1
EE/ 9

Post Occupancy Commissioning SM7 Workers' Site Amenities 1 16

|
- I “ d e x Verification & Maintenance Transportation

EE8 EE Verification 2 sME Public Transportation Access 1
GBI ASSESSMENT CRITERIA EES Sustainable Maintenance 3 SM2 Green Vehicle Priority 1
NON-RESIDENTIAL NEVI:IOEONSTRUCTION (NRNC) EQ INDOOR ENVIRONMENTAL QUALITY sM10 Parking Capacity 1
Air Quality Design
EQ1 Minimum IAQ Performance 1 sM11 Stormwater Design — CQuantity & Quality Control 1
EQ2 Environmental Tobacco Smoke (ETS) Control 1 sM12 Greenery & Roof 2
EQ3 Carbon Dioxide Monitoring and Control 1 SM13 Building User Manual 1
9 O/ EQ4 Indoor Air Pollutants 2 MR MATERIALS & RESOURCES
0 EQS Mould Prevention 1 Reused & Recycled Materials
Thermal Comfort MR1 Materials reuse and selection 2
EQb Thermal Comfort: Design & Controllability of Systems 2 MR2 Recycled content materials 2
- EQ7 Air Change Effectiveness 1 Sustainable Resources
Lighting, Visual & Acoustic Comfort 21 - MRE3 Regional Materials 1
EQS8 Daylighting 2 MR Sustainable Timber 1 11
EQ9 Daylight Glare Control 1 Waste Management
EQ10 Electric Lighting Levels 1 MRS Storage & Collection of recyclables 1
EQ11 High Frequency Ballasts 1 MRS Construction waste management 2
EQ12 External Views 2 Green Products
EQ13 Internal Noise Levels 1 MR7 Refrigerants & Clean Agents 2
Verification WE WATER EFFICIENCY
EQ14 |IAQ Before & During Occupancy 2 Water Harvesting & Recycling
EQ15 Post Occupancy Comfort Survey: Verification 2 WET Rainwater Harvesting
5 WEZ Water Recycling 2
Increased Efficiency 10
WE3 Water Efficient - lrrigation/Landscaping 2
WE4 Water Efficient Fittings
WES Metering & Leak Detection System
IN INNOVATION
& IMN1 Innovation in Design & Envirenmental Design Initiatives b .
IN2 Green Building Index Accredited Facilitator 1

TOTAL POINTS 100




GreenRE

Residential Building & Landed Home

Version 3.3
January 2024

High-Rise

(%
5004

Category

Credits Allocations

()

Energy Related Requirements

High- Rise

Landed

Minimum 30 credits

Part 1: Energy Efficiency

RES 1-1 Thermal Performance of Building Envelope -RETVY
RES 1-2 Naturally Ventilated Design and Energy Efficient Cooling

RES 1-3 Daylighting

RES 1-4 Artificial Lighting

RES 1-5 Ventilation in Carparks

RES 1-6 Domestic Hot Water System
RES 1-7 Lifts

RES 1-8 Cool Hardscaped Areas
RES 1-9 Energy Efficient Features
RES 1-10 Renewable Energy

—
(& g

oh =~ M= @

TN = w N e oS

Category Score for Part 1 — Energy Efficiency

85 (Max)

84 (Max)

—
—
—

e

Other Green Requirements

Minimum 20 credits

Part 2: Water Efficiency

RES 2-1 Water Efficient Fittings
RES 2-2 Water Usage Monitoring

RES 2-3 Imagation System and Landscaping

L = 0

e — o

Category Score for Part 2 — Water Efficiency

=5
P

—
P

Part 3: Environmental Protection

RES 3-1 Sustainable Construction

RES 3-2 Sustainable Products

RES 3-3 Greenery Provision

RES 34 Environmental Management Practice
RES 3-5 Green Transport

RES 3-6 Stormwater Management

RES 3-7 Intemet Connectivity

RES 3-8 Community Connectivity

—_—

el L= =

Category Score for Part 3 — Environmental Protection

Jr
(=g

Ele—mwngee 3

Part 4. Indoor Environmental Quality

RES 4-1 Noise Level

RES 4-2 Indoor Air Pollutants

RES 4-3 Waste Disposal

RES 4-4 Indoor Air Quality in Wet Areas

Category Score for Part 4 — Environmental Cuality

| = p =

|k = b —

Part 5: Other Green Features

RES 5-1 Green Features & Innovations

=

-...]

Category Score for Part 5 — Other Green Features

=

=

Part 6: Carbon Emission of Development

RES 6-1 Carbon Emission of Development

3

3

Category Score for Part 6 — Carbon Emission of Development

3

3

GreenRE Score:

159 (Max)

158 (Max)

Ventilation Design — 12 Credits

Omit Composting — 7 Credits only

The maximum GreenRE score achievable for a project is capped at 100 credits and
this does not include 15 bonus credits that are obtainable under Energy Related
Requirements if a project uses renewable energy sources. The credit scored for
renewable energy provision shall not result in a double grade jump in GreenRE rating
(1.e from GreenRE Bronze or Silver to Gold or Platinum)



GreenRE

Non-Residential Building

Version 4.0
June 2023

2%

9%

Category

Credits Allocation

(n Energy Related Requirements

Part 1: Energy Efficiency

MRE 1-1 Thermal Performance of Building Envelope Section (A) 15
—OTTV Applicable to air-
MREB 1-2 Air — Conditioning System cond. areas 13
Sub -Total (A) — NEB 1-1 to 1-2 48
MRE 1-3 Building Envelope — Design/ Thermal Parameters Section (B) 30
o MEEB 1-4 Natural Ventilation/Mechanical Ventilation Applicable o non
E air- cond. areas 20
; Sub — Total (B)-NEB 1-3t0 1-4 50
g | NREB 1-5 Daylighting Section(C) 6
g MREB 1-6 Artificial Lighting Applicable to all 12
€ | NRB 1-7 Ventilation in Carparks areas 4
= | NRB 1-8 Ventilation in Common Areas 3
MREB 1-9 Lifts and Escalators 2
MRE 1-10 Energy Efficient Practices & Features 12
MRE 1-11 Renewable Energy 20
Sub — Total (C) - NEB 1-5to 1-11 61
Category Score for Part 1 — Energy Efficiency 111 (MAX)
[Prorate Subtotal (A) + Prorate Subtotal (B)] + Subtotal (C)
() Other Green Requirements
Part 2: Water Efficiency
MREB 2-1 Water Efficient Fittings a8
MRB 2-2 Water Usage and Leak Detection 2
MEB 2-3 Imgation System and Landscaping 3
MREB 2-4 Water Consumption of Cooling Tower 2
Category Score for Part 2 — Water Efficiency 15
Part 3: Environmental Protection
MEEB 3-1 Sustainable Construction 10
MRB 3-2 Sustainable Products 10
m | NRB 3-3 Greenery Provision a8
E NRE 3-4 Environmental Management Practice 10
E MREB 3-5 Green Transport 6
o | NRB 3-6 Stormwater Management 3
€ | NRB 3-7 Refrigerants 2
E Category Score for Part 3 — Environmental Protection 49
= | Part 4: Indoor Environmental Quality
MRE 4-1 Thermal Comfort 2
MREB 4-2 Moise Level 1
MEB 4-3 Indoor Air pollutants 2
MEB 4-4 Indoor Air Quality (1AQ) Management 2
MEEB 4-5 High Frequency Ballasts 1
MRB 4-6 Access to view from Work Area 1
Category Score for Part 4: Indoor Environmental Quality 9
Part 5: Other Green Features
MREB 5-1 Green Features & Innovations Fi
Category Score for Part 5: Other Green Features T
Part 6: Carbon Emission of Development
MEEB 6-1 Carbon Emission of Development 3
Category Score for Part 6: Carbon Emission of Development 3
Category Score for Part 2 to Part 6 — Other Green Requirements 83
GreenRE Non-Residential Building Score: 194 (MAX)

Ventilation Design — 10 Credits

Omit Composting — 7 Credits only

The maximum GreenRE score achievable for a project is capped at 100 credits and
this does not include 20 bonus credits that are obtainable under Energy Related
Requirements if a project uses renewable energy sources. The credit scored for
renewable energy provision shall not result in a double grade jump in GreenRE rating
(i.e from GreenRE Bronze or Silver to Gold or Platinum)



GBI

GreenRE

g. Score/Credit from RES (HR) - 38.99% (62/159 points)
Passive Design (Arch) RNC — 49% RES (Landed) - 41.14% (65/158 points)
& Connectivity NRNC — 19% NRB (AC) — 31.94% (46/144 points)

NRB (non AC) — 48.64% (71/146 points)
—— o 1 I lﬂ
B green A green Green RE Green RE
AN building -Ilullllmu gt g Ldd Homs NE—

Bl index

Bl index

GBI ASSESSI‘!OERNT CRITERIA

NNNNNNNNNNNNNNNNNNNNNNNNNN (RNC)

49% 19%

June 2023

High-Rise AC

39% 32%

Landed Non AC

41% 49%



PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL
EE ENERGY EFFICIENCY MR MATERIALS & RESOURCES
Design Reused & Recycled Materials
EE1 Minimum EE Performance (Mandatory Compliance) 1 MR1 Materials Reuse And Selection .
EE2 Advanced EE Performance 12 MR2 Recycled Content Materials .
1 EE3 Renewable Energy 5 A Sustainable Resources
Energy Efficiency 23 MR3 Regional Materials 2 12
. grean EE4 External Lighting and Control 2 MR4 Sustainable Timber
- - EES ntemet Connectivity 1 Waste Management
. h“lldl“u Maintenance MRS Storage and Collection of Recyclables 2 1 Point only
= EEA Sustainable Maintenance and Building User Manual (BUM) 2 MRE& Construction Waste Management 2
- I“ d Ex EQ INDOOR ENVIRONMENTAL QUALITY WE WATER EFFICIENCY
Air Quality Water Harvesting & Recycling
GBI ASSESS 'gOERNT CRITERIA EC1 Minimum Indoor Air Quality Performance 3 WET Rainwater Harvesting
RESIDENTIAL NEW CONSTRUCTION (RNC) ECZ Volatile Crganic Compounds Minimisation 2 5 WE2 Waste Water Recycling . 12
VERSION 3.0 | JuLY 2013 EC3 Formaldehyde Minimisation 1 Increased Efficiency
2 | Lighting, Visual and Acoustic Comfort 12 WE3 Water Efficient Irrigation and Landscaping
EQ4 Daylighting 3 WE4 Woater Efficient Fittings 4
EQS External Views 1 IN INNOVATION
O EQ4 Sound Insulation 1 L IN1 Innowvation in Design and Envirenmental Design Initiatives 7 8
Evaluation N2 Green Building Index Facilitator (GIBF) 1
EQ)7 Post Occupancy Evaluation 1 TOTAL POINTS| 100
SM SUSTAINABLE SITE PLANNING & MANAGEMENT
Site Planning
sM1 Site Selection & Planning 1
SM2 Re-habilitation of Brownfield Sites OR Re-development of |
Existing Buildings
SM3 Community Connectivity 4
Construction Management
sM4 Earthworks — Construction Activity Pollution Control 1
SME QLASSIC — Quality Assessment System For Building 1
Construction Work
SMé& Workers' Site Amenities 1
: sMY7 B5 — Industrialised Building System 2 33
Transpertation
sMB Public Transportation Access
SM9 Dedicated Cycling Network
Design
sM10 Stormwater Design — Cuantity and Quality Control 3
sM11 Heat Island Effect - Greenscape and Water Bodies 5
sM12 Heat Island Effect - Hardscape 2
sM13 Heat Island Effect - Roof 1
sM14 Composting 1
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High-Rise

9%
o

Category

Credits Allocations

()

Energy Related Requirements

High- Rise

Landed

Minimum 30 credits

Part 1: Energy Efficiency

RES 1-1 Thermal Performance of Building Envelope -RETVY
RES 1-2 Naturally Ventilated Design and Energy Efficient Cooling

RES 1-3 Daylighting

RES 1-4 Artificial Lighting

RES 1-5 Ventilation in Carparks

RES 1-6 Domestic Hot Water System
RES 1-7 Lifts

RES 1-8 Cool Hardscaped Areas
RES 1-9 Energy Efficient Features
RES 1-10 Renewable Energy

—
(& g

oh =~ M= @

TN = w N e oS

Category Score for Part 1 — Energy Efficiency

85 (Max)

84 (Max)

—
—
—

e

Other Green Requirements

Minimum 20 credits

Part 2: Water Efficiency

RES 2-1 Water Efficient Fittings
RES 2-2 Water Usage Monitoring

RES 2-3 Imagation System and Landscaping

L = 0

e — o

Category Score for Part 2 — Water Efficiency

=5
P

—
P

Part 3: Environmental Protection

RES 3-1 Sustainable Construction

RES 3-2 Sustainable Products

RES 3-3 Greenery Provision

RES 34 Environmental Management Practice
RES 3-5 Green Transport

RES 3-6 Stormwater Management

RES 3-7 Intemet Connectivity

RES 3-8 Community Connectivity

—_—

i LA == ==

Category Score for Part 3 — Environmental Protection

Jr
(=g

Elemwngee 3

Part 4. Indoor Environmental Quality

RES 4-1 Noise Level

RES 4-2 Indoor Air Pollutants

RES 4-3 Waste Disposal

RES 4-4 Indoor Air Quality in Wet Areas

Category Score for Part 4 — Environmental Cuality

| = p =

|k = b —

Part 5: Other Green Features

RES 5-1 Green Features & Innovations

=

-...]

Category Score for Part 5 — Other Green Features

=

=

Part 6: Carbon Emission of Development

RES 6-1 Carbon Emission of Development

3

3

Category Score for Part 6 — Carbon Emission of Development

3

3

GreenRE Score:

159 (Max)

158 (Max)

Ventilation Design — 12 Credits

Omit Composting — 7 Credits only

Public Transport Network & Covered Walkway — 2 Credits only

The maximum GreenRE score achievable for a project is capped at 100 credits and
this does not include 15 bonus credits that are obtainable under Energy Related
Requirements if a project uses renewable energy sources. The credit scored for
renewable energy provision shall not result in a double grade jump in GreenRE rating
(1.e from GreenRE Bronze or Silver to Gold or Platinum)



GBI GreenRE

a. Ownership PAM + ACEM REDHA
h Develobment Localised based on Climate, Partially localised based on the
| P Resources and Priority derivation from Green Mark
. WorldGBC :
c. Administered MalaysiaGBC Advisory Panel

RM 5,000 — 45,000
20% Discount for REHDA Members

d. Registration Fee

(Except Mega Project) RM 5,000 — 45,000

e. Minimum Certification RNC - 50% RES (HR & Landed) — 43.48% (50/115 points) cap
Score/Credit NRNC - 50% NRB (AC & non AC) —41.67% (50/120 points) cap
RES (HR) — 37.10% (59/159 points)
f. Score/Credit from RNC - 37% RES (Landed) — 39.24% (62/158 points)
Passive Design (Arch) NRNC - 19% NRB (AC) — 31.94% (46/144 points)

NRB (non AC) — 48.64% (71/146 points)

RES (HR) — 38.99% (62/159 points)

RNC - 49% RES (Landed) — 41.14% (65/158 points)
NRNC - 19% NRB (AC) — 31.94% (46/144 points)
NRB (non AC) — 48.64% (71/146 points)

g. Score/Credit from
Passive Design (Arch)
& Connectivity




Green Building

Malaysian Expectation
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Daylight
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Green Facade
The Art of Designing



GBI

GreenRE

Score/Credit from RNC - 13%
Facade & Roof Design NRNC — 1%

RES (HR) — 9.43% (15/159 points)
RES (Landed) — 13.92% (22/158 points)
NRB (AC) — 10.42% (15/144 points)
NRB (non AC) — 20.55% (30/146 points)

L 4 4
B areen Bareen
A building -Ilullllmu
Bl index Bl index

GBI ASSESSI‘!OERNT CRITERIA

NNNNNNNNNNNNNNNNNNNNNNNNNN (RNC)

13% 1%

Residential Building & Landed Home Non-Residential Building

June 2023

9% 10%

Landed Non AC

14% 21%




PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL PART CRITERIA ASSESSMENT CRITERIA POINTS TOTAL
EE ENERGY EFFICIENCY MR MATERIALS & RESOURCES
Design Reused & Recycled Materials
EE1 Minimum EE Performance (Mandatory Compliance) 1 MR1 Materials Reuse And Selection .
EE2 Advanced EE Performance 12 MR2 Recycled Content Materials .
1 EE3 Renewable Energy 5 A Sustainable Resources
Energy Efficiency 23 MR3 Regional Materials 2 12
. grean EE4 External Lighting and Control 2 MR4 Sustainable Timber
- - EES ntemet Connectivity 1 Waste Management
. h“lldl“u Maintenance MRS Storage and Collection of Recyclables 2
= EEA Sustainable Maintenance and Building User Manual (BUM) 2 MRE& Construction Waste Management 2
- I“ d Ex EQ INDOOR ENVIRONMENTAL QUALITY WE WATER EFFICIENCY
Air Quality Water Harvesting & Recycling
GBI ASSESSD?OERNT CRITERIA EC1 Minimum Indoor Air Quality Performance 3 WET Rainwater Harvesting
RESIDENTIAL NEW CONSTRUCTION (RNC) ECZ Volatile Crganic Compounds Minimisation 2 5 WE2 Waste Water Recycling . 12
VERSION 3.0 | JuLY 2013 EC3 Formaldehyde Minimisation 1 Increased Efficiency
2 | Lighting, Visual and Acoustic Comfort 12 WE3 Water Efficient Irrigation and Landscaping
EQ4 Daylighting 3 WE4 Woater Efficient Fittings 4
EQS External Views 1 IN INNOVATION
O EQS Sound Insulation 1 L N1 Innowvation in Design and Envirenmental Design Initiatives ! 8
Evaluation N2 Green Building Index Facilitator (GIBF) 1
EQ)7 Post Occupancy Evaluation 1 TOTAL POINTS| 100
SM SUSTAINABLE SITE PLANNING & MANAGEMENT
Site Planning
sM1 Site Selection & Planning 1
SM2 Re-habilitation of Brownfield Sites OR Re-development of |
Existing Buildings
5M3 Community Connectivity 4
Construction Management
sM4 Earthworks — Construction Activity Pollution Control 1
SME QLASSIC — Quality Assessment System For Building 1
Construction Work
SMé& Workers' Site Amenities 1
: sMY7 B5 — Industrialised Building System 2 33
Transpertation
SMB Public Transportation Access
SM9 Dedicated Cycling Network
Design
sM10 Stormwater Design — Cuantity and Quality Control 3
sM11 Heat lsland Effect — Greenscape and Water Bodies 5
sM12 Heat lsland Effect — Hardscape 2
sM13 Heat Island Effect - Roof 1
sM14 Composting 1




PART CRITERIA ITEM POINTS TOTAL PART CRITERIA ITEM POINTS TOTAL

EE ENERGY EFFICIENCY SM SUSTAINABLE SITE PLANNING & MANAGEMENT
Design Site Planning
EE1 Minimum EE Performance 1 SM1 Site Selection 1
EE2 Lighting Zoning 3 SM2 Brownfield Redevelopment 1
EE3 Electrical Sub-metering 1 S5M3 Development Density & Community Connectivity
— EE4 Renewable Energy 5 Sh4 Environment Management 2

. green 1 FES Advanced EE Performance - BE] 15 - Construction Management

. . Commissioning sM5 Earthworks - Construction Activity Pollution Control 1
. h“lldl“u FE& Enhanced Commissioning 3 . SM& QLASSIC 1
EE7 Post Occupancy Commissioning 2 SM7 Workers' Site Amenities 1 16

|
- I “ d e x Verification & Maintenance Transportation

EE8 EE Verification 2 sME Public Transportation Access 1
GBI ASSESSMENT CRITERIA EES Sustainable Maintenance 3 SM2 Green Vehicle Priority 1
NON-RESIDENTIAL NEVI:IOEONSTRUCTION (NRNC) EQ INDOOR ENVIRONMENTAL QUALITY sM10 Parking Capacity 1
Air Quality Design
EQ1 Minimum IAQ Performance 1 sM11 Stormwater Design — CQuantity & Quality Control 1
EQ2 Environmental Tobacco Smoke (ETS) Control 1 sM12 Greenery & Roof 2
] EQ3 Carbon Dioxide Monitoring and Control 1 SM13 Building User Manual 1
O/ EQ4 Indoor Air Pollutants 2 MR MATERIALS & RESOURCES
O EQ5 Mould Prevention 1 Reused & Recycled Materials
Thermal Comfort MR1 Materials reuse and selection 2
EQb Thermal Comfort: Design & Controllability of Systems 2 MR2 Recycled content materials 2
- EQ7 Air Change Effectiveness 1 Sustainable Resources
Lighting, Visual & Acoustic Comfort 21 - MRE3 Regional Materials 1
EQ8 Daylighting 2 MR Sustainable Timber 1 11
EQ9 Daylight Glare Control 1 Waste Management
EQ10 Electric Lighting Levels 1 MRS Storage & Collection of recyclables 1
EQ11 High Frequency Ballasts 1 MRS Construction waste management 2
EQ12 External Views 2 Green Products
EQ13 Internal Noise Levels 1 MR7 Refrigerants & Clean Agents 2
Verification WE WATER EFFICIENCY
EQ14 |IAQ Before & During Occupancy 2 Water Harvesting & Recycling
EQ15 Post Occupancy Comfort Survey: Verification 2 WET Rainwater Harvesting
5 WEZ Water Recycling 2
Increased Efficiency 10
WE3 Water Efficient - lrrigation/Landscaping 2
WE4 Water Efficient Fittings
WES Metering & Leak Detection System
IN INNOVATION
& IN1 nnovation in Design & Environmental Design Initiatives b .
IN2 Green Building Index Accredited Facilitator 1

TOTAL POINTS 100




GreenRE

Residential Building & Landed Home

Version 3.3
January 2024

9%

Landed

4%

Category

Credits Allocations

()

Energy Related Requirements

High- Rise

Landed

Minimum 30 credits

Part 1: Energy Efficiency

RES 1-1 Thermal Performance of Building Envelope -RETV
RES 1-2 Naturally Ventilated Design and Energy Efficient Cooling

RES 1-3 Daylighting

RES 1-4 Artificial Lighting

RES 1-5 Ventilation in Carparks

RES 1-6 Domestic Hot Water System
RES 1-7 Lifts

RES 1-8 Cool Hardscaped Areas
RES 1-9 Energy Efficient Features
RES 1-10 Renewable Energy

—
(& g

oy~ M=

N = o e [

Category Score for Part 1 — Energy Efficiency

85 (Max)

84 (Max)

—
—
—

e

Other Green Requirements

Minimum 20 credits

Part 2: Water Efficiency

RES 2-1 Water Efficient Fittings
RES 2-2 Water Usage Monitoring

RES 2-3 Imagation System and Landscaping

L = 0

e — o

Category Score for Part 2 — Water Efficiency

=5
P

—
P

Part 3: Environmental Protection

RES 3-1 Sustainable Construction

RES 3-2 Sustainable Products

RES 3-3 Greenery Provision

RES 34 Environmental Management Practice
RES 3-5 Green Transport

RES 3-6 Stormwater Management

RES 3-7 Intemet Connectivity

RES 3-8 Community Connectivity

—_—

e L=

Category Score for Part 3 — Environmental Protection

Jr
(=g

Elemwngee 3

Part 4. Indoor Environmental Quality

RES 4-1 Noise Level

RES 4-2 Indoor Air Pollutants

RES 4-3 Waste Disposal

RES 4-4 Indoor Air Quality in Wet Areas

Category Score for Part 4 — Environmental Cuality

T | = pd =

|k = b —

Part 5: Other Green Features

RES 5-1 Green Features & Innovations

=]

e |

Category Score for Part 5 — Other Green Features

=

=

Part 6: Carbon Emission of Development

RES 6-1 Carbon Emission of Development

3

3

Category Score for Part 6 — Carbon Emission of Development

3

3

GreenRE Score:

159 (Max)

158 (Max)

The maximum GreenRE score achievable for a project is capped at 100 credits and
this does not include 15 bonus credits that are obtainable under Energy Related
Requirements if a project uses renewable energy sources. The credit scored for
renewable energy provision shall not result in a double grade jump in GreenRE rating
(1.e from GreenRE Bronze or Silver to Gold or Platinum)



Category Credits Allocation
(n Energy Related Requirements
Part 1: Energy Efficiency
MRE 1-1 Thermal Performance of Building Envelope Section (A) 15
—OTTV Applicable to air-
NRE 1-2 Air — Conditioning System cond. areas 13
Sub -Total (A)— NRB 1-1 to 1-2 48
MRE 1-3 Building Envelope — Design/ Thermal Parameters Section (B) 30
o MEEB 1-4 Natural Ventilation/Mechanical Ventilation Applicable to non
E air- cond. areas 20
; Sub —Total (B) - NREB 1-3to 1-4 50
G re e n R E = | NRB 1-5 Daylighting Section(C) B
g NREB 1-6 Artificial Lighting Applicable to all 12
€ | NRB 1-7 Ventilation in Carparks areas 4
Non-Residential Building = | NRB 1-8 Ventilation in Common Areas 5
Version 4.0 NRE 1-9 Lifts and Escalators 2
June 2023 NRE 1-10 Energy Efficient Practices & Feafures 12
NREE 1-11 Renewable Energy 20
Sub —Total (C) — NEB 1-5to 1-11 61
Category Score for Part 1 — Energy Efficiency 111 (MAX)
[Prorate Subtotal (A) + Prorate Subtotal (B)] + Subtotal (C)
AC () Other Green Requirements
Part 2: Water Efficiency
MREB 2-1 Water Efficient Fittings a8
O MRB 2-2 Water Usage and Leak Detection 2
MEB 2-3 Imgation System and Landscaping 3
O MREB 2-4 Water Consumption of Cooling Tower 2
Category Score for Part 2 — Water Efficiency 15
Part 3: Environmental Protection
MRB 3-1 Sustainable Construction 10
NRB 3-2 Sustainable Products 10
Non AC # | NRB 3-3 Greenery Provision 8
E NRE 3-4 Environmental Management Practice 10
O E MREB 3-5 Green Transport 6
o | NRB 3-6 Stormwater Management 3
€ | NRB 3-7 Refrigerants 2
E Category Score for Part 3 — Environmental Protection 49
= | Part 4: Indoor Environmental Quality
NRB 4-1 Thermal Comfort 2
NRB 4-2 Noise Level 1
MEB 4-3 Indoor Air pollutants 2
MEB 4-4 Indoor Air Quality (1AQ) Management 2
NRE 4-5 High Frequency Ballasts 1
NRE 4-6 Access to view from Work Area 1
Category Score for Part 4: Indoor Environmental Quality 9
Part 5; Other Green Features
MNRE 5-1 Green Features & Innovations T
Category Score for Part 5: Other Green Features T ) _ _ _ ]
Part 6: Carbon Emission of Development The maximum GreenRE score achievable for a project is capped at 100 credits and
NRE 6-1 Carbon Emission of Development 3 this does not include 20 bonus credits that are obtainable under Energy Related
Category Score for Pari 6: Carbon Emission of Development 3 Requirements if a project uses renewable energy sources. The credit scored for
Category Score for Part 2 to Part 6 — Other Green Requirements 83 renewable energy provision shall not result in a double grade jump in GreenRE rating
GreenRE Non-Residential Building Score: 194 (MAX) (i.e from GreenRE Bronze or Silver to Gold or Platinum)
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OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

Heat Solar Heat
Conduction Gain

through through
Windows Windows

The lower the OTTV, the better.



OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

1. Orientation Factor *




1. Orientation




1. Orientation

Orientation OF
North 0.90
Northeast 1.09
East 1.23
Southeast 1.15
South 0.92
Southwest 0.90
West 0.94
Northwest 0.90

NOTES:
Table 5 specifies OF for the various orientation of the fenestration. For the calculation of OF, it is

1.

2.

recommended that the nearest predominant orientation be selected.

A fenestration system may consist of a glazing material such as glass, a shading device and a combination

of both.




C

Orientation OF
North 0.90 A
Northeast 1.09
East 1.23 B
Southeast 113
South 0.92 C
Southwest 0.90
West 0.94 D
Northwest 0.90

NOTES:

1. Table 5 specifies OF for the various orientation of the fenestration. For the calculation of OF, it is

recommended that the nearest predominant orientation be selected.

2. A fenestration system may consist of a glazing material such as glass, a shading device and a combination

of both.

1. Orientation



1. Orientation

C (>22.5 deg)

Orientation OF
North 0.90
Northeast 1.09
East 1.23
Southeast 113
South 0.92
Southwest 0.90
West 0.94
Northwest 0.90

NOTES:

1. Table 5 specifies OF for the various orientation of the fenestration. For the calculation of OF, it is

recommended that the nearest predominant orientation be selected.

2. A fenestration system may consist of a glazing material such as glass, a shading device and a combination

of both.




22

1. Orientation

C (<22.5 deg)

Orientation OF
North 0.90
Northeast 1.09
East 1.23
Southeast 113
South 0.92
Southwest 0.90
West 0.94
Northwest 0.90

NOTES:
Table 5 specifies OF for the various orientation of the fenestration. For the calculation of OF, it is

1.

2.

recommended that the nearest predominant orientation be selected.

A fenestration system may consist of a glazing material such as glass, a shading device and a combination

of both.
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1. Orientation

Orientation OF
North 0.90
Northeast 1.09
East 1.25
Southeast 113
South 0.92
Southwest 0.90
West 0.94
Northwest 0.90

NOTES:
Table 5 specifies OF for the various orientation of the fenestration. For the calculation of OF, it is

1.

2.

recommended that the nearest predominant orientation be selected.

A fenestration system may consist of a glazing material such as glass, a shading device and a combination

of both.




1. Orientation
OTTV =44.65 W/m?2

(CVA)

Materials UV iaring SCgtarieg Wall Specification

10 Stonor F— m—

Glass-01 6114+ 6 dark blue 2.90 0.50 110mm Thk. Brick Wall w'ltsh_ldllljmm thick plaster on both 2 B

Glass-02 B+ 0.38 + 6 dark blue 5.36 0.52 Colour of Walls - Light Grey 0.4
Om 44155 w!mZK Glas=s-03 breezeway & tempered B.20 0.74

Glass-04 B+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glas=s-05 B arctic blue tempered low-e 3.85 041
Total Window Area (m2) 10883.02 Glass-06& & dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STOMNOR

Location Facade (m2) Window {m2) ‘ Wall (m2) ‘ ‘ Constant,.y | a ‘ (1-WWR) ‘ Uvan ‘ ‘ Constant e | WWR | UV iazing ‘ ‘ Constant. ;. n; ‘ CF ‘ SCotaring ‘ SChevice ‘ SCooeen | SC oTTV ‘ OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191 85 0.00 1591.85 15.00 0.40 1.00 2.66 6.00 0.00 1596 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) (sc=0.722) 55.00 28.20 26.80 15.00 0.40 0.49 2.66 6.00 0.51 450 154 .00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc=0.722) 27.50 19.20 8.30 15.00 0.40 0.30 2.66 6.00 0.70 5.36 154 .00 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Lewel : 8th Floor
SOUTH_8th Floor 22391 0.00 22391 15.00 0.40 1.00 2.66 6.00 0.00 1596 3573.52
SOUTH_Bth Floor (6 + 1.14 + 6 dark blue) [sc = 0.664) 38.48 38.48 0.00 15.00 0.40 0.00 2.66 .00 1.00 450 154 .00 0.92 0.59 0.66 1.00 0.39 99.32 3821 BB
Lewel : 9th Floor
SOUTH_Sth Floor 61.77 0.00 61.77 15.00 0.40 1.00 2.66 6.00 0.00 1596 985.85
SOUTH_Sth Floor (6 + 0.38 + & arctic blue low-g) 58.15 45.75 11.40 15.00 0.40 0.20 2.66 .00 0.80 3.76 154 .00 0.92 0.41 1.00 1.00 0.41 80.10 4657 B0
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.778) 35.86 28.32 7.54 15.00 0.40 0.21 2.66 6.00 0.79 3.76 194 .00 0.92 0.41 0.78 1.00 0.32 66.14 2371.46
SOUTH_Sth Floor (6 arctic blue tempered low-g) 45.07 22.63 2243 15.00 0.40 0.50 2.66 6.00 0.50 3.B5 154 .00 0.92 0.41 1.00 1.00 0.41 56.30 2537.06
Lewvel : 10th & 16th Floor
SOUTH_10th & 16th Floor 1537.46 0.00 137 .46 15.00 0.40 1.00 2.66 6.00 0.00 1596 2193 B6
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 12941 93.50 35.90 15.00 0.40 0.28 2.66 6.00 0.72 3.76 154 .00 0.92 0.41 1.00 1.00 0.41 73.60 9524.75
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2.66 6.00 0.71 3.76 154 .00 0.92 0.41 0.79 1.00 0.33 £1.84 453405




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

2. Window-to-Wall Ratio *
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2. Window-to-Wall (WWR) Ratio

OTTV = 51.30 W/m2 (Non Low-E)

Materials UV taring L Wall Specification

10 Stonor F—— -

Class-01 Es114+6 dark blue 4.90 0.59 110mm Thk. Brick Wall u."n:;::;;]mm thick plaster on both 2 66

Glass-02 6+ 038+ 6 dark blue 556 052 Colour of Walls - Light Grey 0.4
Om 51_30 w!mZK Glass-03 breezeway & tempered 6.20 0.74

Glass-04 &+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glass-05 B arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 & dark blue tempered 5.20 0.66
WWR 0.32 |

——
OTTV CALCULATION _STONOR

Location Facade (m2) | Window (m2) ‘ Wall (m2) ‘ | Constant,., | o ‘ (1-WWR) ‘ UV, on | ‘ Constant,, .. | WWR ‘ U gtazing | ‘ CONStANLaing ‘ CF ‘ SCtaring ‘ S erice ‘ SCemnen | sC | oTTV | OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191 85 0.00 191.85 15.00 0.40 1.00 2 66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6 + 1.14 + & dark blue) (sc=0.722) 55.00 2820 26.80 15.00 0.40 0.49 2 66 6.00 051 4590 194 00 092 0.59 0.72 1.00 0.43 £1.83 3400 82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc =0.722) 27.50 19.20 g2.30 15.00 0.40 0.30 2 66 6.00 0.70 5.36 18400 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Level : Bth Floor
SOUTH_Bth Floor 22391 0.00 22391 15.00 0.40 1.00 2 66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6 + 1.14 =+ 6 dark blue) {sc = 0.664) 38.48 38.48 0.00 15.00 0.40 0.00 2 66 6.00 1.00 4590 194.00 0.92 0.59 0.66 1.00 0.39 09 32 3821 8B
Level : 9th Floor
SOUTH_Sth Floor 61.77 0.00 6177 15.00 0.40 1.00 2 66 6.00 0.00 15.96 0B85.85
SOUTH_9th Floor (& + 0.38 + & arctic blue low-e) 58.15 46.75 11.40 15.00 0.40 0.20 2 66 6.00 020 536 194 00 092 052 1.0 1.00 052 103.60 6024 49
SOUTH_Sth Floor (6 + 0.38 + & arctic blue low-e) (sc=0.778) 35.86 28.32 7.54 15.00 0.40 0.21 2 66 6.00 0.79 5.36 18400 0.92 0.52 0.78 1.00 0.40 85.79 3075.90
SOUTH_Sth Floor (6 arctic blue tempered low-g) 4507 22 B3 22.43 15.00 0.40 0.50 2 66 6.00 0.50 5.36 18400 0.92 0.52 1.00 1.00 0.52 70.71 3186.47
Lewel : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137.46 15.00 0.40 1.00 2 66 6.00 0.00 15.96 2193 86
SOUTH_10th & 16th Floor (6 + 0.38 + & arctic blue low-g) 125.41 93.50 35.90 15.00 0.40 0.28 2 66 6.00 0.72 5.36 194.00 0.92 0.52 1.00 1.00 0.52 2473 12258.14
SOUTH_10th & 16th Floor (6 + 0.38 + & arctic blue low-e) [5c =0.793) 7979 56.64 23.15 15.00 0.40 0.29 2 66 6.00 0.71 536 194 00 092 052 0.79 1.00 0.41 7970 6359.61




2. Window-to-Wall (WWR) Ratio

OTTV =44.56 W/m? (Non Low-E + WWR15% Reduction)

Materials UV iaring SCtaring Wall Specification

10 Stonor p—— —

Class-01 E+114+ 6 dark blus 290 0,50 110mm Thk. Brick Wall wi?ldliljmm thick plaster on both 7 66

Glass-02 &+ 0.38 + b dark blue 536 052 Colour of Walls - Light Grey 0.4
Om 1‘14_56 W/mZK Glass-03 breezeway & tempered 6.20 0.74

Glass-04 &+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glass-05 B arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 9263.14 Glass-06 & dark blue tempered 5.20 0.66
WWR 0.27 R15%

OTTV CALCULATION _STONOR

Location Facade (m2) | Window (m2) ‘ Wall (m2) | ‘ Constant,, ‘ o | (1-WWR) ‘ UV, on ‘ ‘ Constant,, .. ‘ WWR | UV gtazing ‘ | CONSEANLoding ‘ CF ‘ SCytaring ‘ S erice | SCemoen ‘ sC ‘ oTTV ‘ OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191.85 0.00 191.85 15.00 0.40 1.00 2 66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) (sc =0.722) 55.00 2820 2680 15.00 0.40 0.49 2. 66 6.00 0.51 450 19400 0.92 0.59 0.72 1.00 0.43 6183 340082
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc =0.722) 27.50 19 20 2.30 15.00 0.40 0.30 2. 66 6.00 0.70 5.36 19400 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Level : Bth Floor
SOUTH_Bth Floor 22391 0.00 225391 15.00 0.40 1.00 2. 66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6+ 1.14 + & dark blue) {sc = 0.664) 38.48 38.48 0.00 15.00 0.40 0.00 2. 66 6.00 1.00 450 19400 0.92 0.59 0.66 1.00 0.39 99 32 3821 BB
Level : 9th Floor
SOUTH_Sth Floor 6177 0.00 6177 15.00 0.40 1.00 2. 66 6.00 0.00 15.96 0B5.85
SOUTH_9th Floor (6 + 0.38 + 6 arctic blue low-g) 58.15 37.40 2445 15.00 0.40 0.36 2 66 6.00 0.64 3.76 194 .00 092 052 1.00 1.00 052 79.90 4646.15
SOUTH_9th Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.778) 35.86 22 66 15.46 15.00 0.40 0.37 2 66 6.00 0.63 3.76 194 .00 092 052 0.78 1.00 0.40 65.76 2357 67
SOUTH_Sth Floor (6 arctic blue tempered low-g) 45.07 18.11 26.96 15.00 0.40 0.60 2 66 6.00 0.40 3.85 184 .00 0.92 052 1.00 1.00 0.52 56.12 2528 98
Level : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137.46 15.00 0.40 1.00 2 66 6.00 0.00 1596 2193 86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 12941 74 B0 5460 15.00 0.40 0.42 2 66 6.00 0.58 3.76 184 .00 0.92 052 1.00 1.00 0.52 73.42 9501 .46
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) [sc =0.793) 7979 4531 34.48 15.00 0.40 0.43 2. 66 6.00 0.57 3.76 19400 0.92 052 0.79 1.00 0.41 61.50 4907 .38




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

2. Window-to-Wall Ratio *

a. What is the effective WWR ?
b. Can WWR >1 or<0Q ?



OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

3. Shading Coefficient *

SC =SC1 xSC2 x SC3

SC1: Glass Shading Property

SC2: Shading Devices
(Horizontal and/or Vertical)

SC3: Sunscreen

Note: SC value is the ratio of solar heat gain (radiation)
through a glass unit to the solar energy which passes
through 3mm Clear Float Glass



3. Shading Coefficient (SC)

U-Value J SC-Value § OTTV [W/m?%)
Light Clear Tempered Float with Heat Soaked 102.84
Light Green Tempered Float with Heat Soaked 72.80
Light Green Annealed Float 2.00
+ Clear PVE +0.38 81.79
+ Clear Annealed Float +5.00
Light Green Annealed Float 2.00
+ Clear PVB +0.38 63.08
+ Clear Annealed Hard Coated Low-E4 +5.00
MNo Information
Light Green Heat Strenghthened Float 6.00
+ Clear PVE +1.52 08.22
+ Clear Heat Strenghthened Hard Coated Low-Eit4 +6.00
(Clear Heat Strenghthened Float 5.00
+ Clear PVE +1.52
+ 5V 40T Clear Heat Strenghthened Soft Coated Low-Efifd) +5.00 28.36
+ A12 +12.00 (air)
+ Clear Heat Strenghened Float +6.00
(Clear Heat Strenghthened Float 6.00
+ Clear PVE +1.52
+ 5V 52T Clear Heat Strenghthened Soft Coated Low-E#4) +5.00 33.72
+Al2 +12.00 (air)
+ Clear Heat Strenghened Float +6.00
solar Control Silver Grey Tempered with Heat Soaked P
a0ft Coated Reflective V142
solar Control Silver Green Tempered with Heat Soaked 40,05
s0ft Coated Reflective V22
solar Control Silver Grey Annealed Soft Coasted V142
+ Clear PVE 36.63

+ Clear Heat Annealed Hard Coasted Low-Eitd

SC1: Glass Shading Property



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)
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3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

X1
Horizontal Projection (R1) L |30
R1=X1/Y1 o
=300/ 1200
= 0.25 g Y1
Not consider Horizontal Shading -
because R1 < 0.3
Therefore SC2 =1
R1 03to0.4 0.5t0 0.7 0.8to 1.2 1.3t0 2.0
North/South 0.77 0.71 0.67 0.65
East 0.77 0.68 0.6 0.55
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 0.63 0.6
NW/SE ) 79 0.72 0.66 0.63

Figure 5. Horizontal projection shading coefficients



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

Horizontal Projection (R1) | 600
7 i
R1=X1/Y1 o
= 600/ 1200
=05 gl Y1
N
Q
R1 0.3to 0.4 0.5t00.7 0.8to 1.2 1.3t02.0
North/South 0.77 0.71 0.67 0.65
East 0.77 0.68 06 055
West 0.79 0.71 0.65 0.61
NE/SW 077 0.69 063 06
NW/SE 0.79 f 0.66 063

Figure 5. Horizontal projection shading coefficients




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

X

600
Horizontal Projection (R1) 1
R1=X1/Y1 S
=300/ 2100 £ .
= (0.28
Therefore SC2 =1 e Y]-
5
R1 03to0.4 0.5t0 0.7 0.8to 1.2 1.3t0 2.0
North/South 0.77 0.71 0.67 0.65
East 0.77 0.68 06 055
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 0.63 0.6
NW/SE 0.79 072 0.66 063

Figure 5. Horizontal projection shading coefficients




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

Horizontal Projection (R1) X1
R1=X1/Y1 88
= 10880 / 1593 ’ .
- 0.68
2 Y1
— N
R1 0.3to 0.4 0.5t00.7 0.8to 1.2 1.3t02.0
North/South 0.77 0.71 0.67 0.65
East 0.77 0.68 06 055
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 063 06
NW/SE 0.79 i 0.66 063

Figure 5. Horizontal projection shading coefficients
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3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

1800

T #
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3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

SLE

Which one iIs better?
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3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)




Shading Coefficient

3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

HORIZONTAL PROJECTION SHADING COFFICIENTS

0.85 1

0.8

0.75

0.7

0.65

0.6

0.55

0.5
0,35 0.6 1 1.65
—&— North/South 0.77 0.71 0.67 0.65
= 118 0.77 0.68 0.6 0.55
— A @5t 0.79 0.71 0.65 0.61
—— NE/SW 0.77 0.69 0.63 0.6
—8— NW/SE 0.7/9 0.72 0.66 0.63

R1 (Projection / Window Height)



SC2
0.90

0.85
0.80
0.75
0.70
0.65
0.60
0.55

0.50

020 030 040 05 080 O70 080 090

1.00

1.10

1.20

¥ =-0,1735¢ + 0,5958x7 - 0,6913x + 09987

e ——— R:

R1
y =-0.245 +0.8097x2 - 0.8793x +0.99

130 140 150 180 1.70 Ratio

a) North/South

SC2
0.90

0.85

0.80

0.75
Q.70
0.65
0.60
0.55

0.50

020 030 040 050 0860

070 080 0290

1.00

1.10

1.20

y = -0.0876x" + 0,3368x? - 0.4708x + 00996
- R2

= -0.1483" + 0.5856x* - 0.8355x + 0.9994
R1

Ratio

e

1.30

1.40

1.50 180 170

b) East

SC2
0.90

0.85
0.80
0.75
0.70
0.65
0.60
0.55

0.50
0.20 030 040

050 060 070 080 090

1.00

1.10

1.20

y = -0.0968x* +0.3685 - 0.5044x + 0.9996
R2

R1

y =-0.1545:* + 0.5842* - 0.7816x + 0.999%

1.30 140 150 160 170 Ratio

c) West

3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

sSC2
0.90

0.85

0.80

0.75

Q.70

0.65

0.60

0.55

0.50
020 030 040 050 060 070 080 0890

1.00

1.10

1.20

1.30

R2

R1
y =-0.1971x* + 0.7084x° - 0. 8668x +0.999

y =-0,129G6x" + 0.4861x* - 0.6407x + 0.959%

L

140 1.50 160 1.70 Ratio

d) North-East/South-East

SC2
0.90

0.85
Q.80
0.3
Q.70
0.65
0.60
0.35

0.50
020 030 040 0530 060 0./0 080 0% 1.00

1.10

1.20

1.30

y = -0.1085:3 + 0.4114x7 - 0.5555¢ + 0.999]
= R2

R1
y =-0.1817x* + 0.6532¢ - 0.85061x + 0,999]

140 130 1.60

1.70 Ratio

e) North-West/South-West



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

] ] n O
Vertical Projection (R2) X2 &
R2=X2/Y2
= 450 / 1500
1500
= 0.3 ) )
i V) {
VERTICAL PROJECTIONS SHADING COFFICIENTS
R2 03to04 05t00.7 08to0.12 13t020
North/South 0.82 077 073 07
East 0.87 0.82 0.78 0.75
West 0.86 0.81 077 0.74
NE/SW 0.83 0.77 072 0.69

NW/SE 0.84 0.79 0.74 0.71




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

() o
- . . X 2 o) o
Vertical Projection (R2) ~ S
R2=X2/Y2
= 450 / 1500
- 03 1500
— . 4 V4
d v d
VERTICAL PROJECTIONS SHADING COFFICIENTS
R2 03to04 05t00.7 08to0.12 131020
North/South 0.82 077 073 07
East 0.87 0.82 0.78 0.75
West 0.86 0.81 077 0.74
NE/SW 0.83 0.77 072 0.69

NW/SE 0.84 0.79 0.74 0.71




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)

VERTICAL PROJECTIONS SHADING COEFFICIENTS
R2 (Projection / Window Width)

0.9 -
0.85
% 0.8
b
<
&
= 0.75
%
S
= 0.7
£
k>
= 0.65
(/p]
0.6
D35 0.6 1.65
- == North/South 0.82 0.77 0.73 0.7
- = East 087 0.82 0.78 0.75
- \/\/ o5 1 086 0.81 DT T 0.74
— N\ E/SVY 0.83 0.77 0.72 0.69
e NN/ SE 0.84 0.79 0.74 0.71

Figure 6. Vertical projection shading coefficients




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

3. Shading Coefficient *

SC2: Horizontal or Vertical Shading
Devices better?



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)
Horizontal or Vertical Shading Devices better?

VERTICAL PROJECTIONS SHADING COFFICIENTS

R2 03to04 05t00.7 0.8t00.12 1.3t02.0
North/South
East 0.87 0.82 0.78 0.75
West 0.86 0.81 0.77 0.74
NE/SW 0.83 0.77 0.72 0.69
NW/SE 0.84 0.79 0.74 0.71
R1 0 0 0.4 [ 0 ( 0.8 to 0 2.(
North/South 0.77 0.71 0.67 0.65
East ). ) .68 0.6 il
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 0.63 0.6
NW/SE 0.79 0.72 0.66 063

Figure 5. Horizontal projection shading coefficients

Horizontal Shading Devices: Around 10% More Efficient




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)
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3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)
OTTV =51.30 W/m? (Non Low-E)

Materials UV tazing SCytaring Wall Specification

10 Stonor F— -

Glass-01 &+ 114+ 6 dark blue 490 0.59 110mm Thk. Brick Wall witEh_ldl.IE}mm thick plaster on both 7 66

Glass-02 b+ 0.38 + 6 dark blue 5.36 0.52 Colour of Walls - Light Grey 0.4
Om 51_30 WImZK Glass-03 breezeway & tempered B.20 0.74

Glass-04 &+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glass-05 & arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 & dark blue tempered 5.20 0.66
WWR 0.32 |

e [l
OTTV CALCULATION _STOMNOR

Location Facade (m2) | Window (m2) | Wall {m2) ‘ ‘ Constant,,.y ‘ o | (1-WWR) ‘ UV ‘ ‘ Constant ynbow ‘ WWR | UV toring ‘ ‘ Constant. . un; ‘ CF ‘ SCataring ‘ SCoevice | SCsoreen ‘ 5C ‘ aoTTV OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191.85 0.00 191.85 15.00 0.40 1.00 2. 66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) {sc = 0.722) 55.00 28.20 26.80 15.00 0.40 0.49 2.66 6.00 0.51 450 184.00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + &6 dark blue) (sc=0.722) 27.50 19.20 8.30 15.00 0.40 0.30 266 600 0.70 5.36 194 00 0.92 052 0.72 1.0 0.38 74.05 2036.50
Level : Bth Floor
SOUTH_Bth Floor 22391 0.00 22391 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6 + 1.14 + 6 dark blue) [sc = 0.664) 38 48 38.48 0.00 15.00 0.40 0.00 266 600 1.00 490 194 00 0.92 0.59 0.66 1.0 0.39 99.32 3821 88
Lewel : 9th Floor
SOUTH_Sth Floor 61.77 0.00 61.77 15.00 0.40 1.00 266 600 0.00 15.96 085.85
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) 58.15 46.75 11.40 15.00 0.40 0.20 2. 66 6.00 0.80 5.36 184.00 0.92 0.52 1.00 1.00 0.52 105.60 6024 49
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) [sc=0.778) 35.B6 28 32 7.54 15.00 0.40 0.21 2.66 6.00 0.79 5.36 184.00 0.92 0.52 0.78 1.00 0.40 85.79 3075.90
SOUTH_9th Floor (B arctic blue tempered low-g) 4507 22,63 22.43 15.00 0.40 0.50 266 600 0.50 536 194 00 0.92 052 1.00 1.0 052 70.71 3186.47
Lewvel : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137.46 15.00 0.40 1.00 266 600 0.00 15.96 2193 86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 12941 93.50 35.90 15.00 0.40 0.28 2. 66 6.00 0.72 5.36 184.00 0.92 0.52 1.00 1.00 0.52 84.73 12258.14
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) (sc =0.793) 7979 5664 23.15 15.00 0.40 0.29 2.66 6.00 0.71 5.36 184.00 0.92 0.52 0.79 1.00 0.41 79.70 £359.61




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal or Vertical)
OTTV =47.98 W/m? (Non Low-E + HD:1000)

Materials UV giazing SCytaring Wall Specification

10 Sto n 0 r Glazing Specification Materials _’._:';I (@)

Claszs-0l 6+ 114+ 6 dark blue 290 0.59 110mm Thk. Brick Wall W-I?,;Smm thick plaster on both 7 66

Glass-02 b+ 038+ 6 dark blue 5.36 052 Colour of Walls - Light Grey 0.4
Om 47_98 w!mZK Glass-03 breezeway & tempered B 20 0.74

Glass-04 6+ 0.38 + 6 arctic blue low-e 3.76 0.41
Total Facade Area (m2) 34001.73 Glass-05 & arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 & dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STONOR

Location Fagade (m2) | Window (m2) ‘ Wall {m2) ‘ | Constant,., ‘ o | (1-WWR) | UV ‘ | Constant . bow ‘ WWR ‘ UV ioring ‘ ‘ Constant . ung | CF ‘ SCgtaring ‘ SCaevice | SCsoreen ‘ SC aTTVv OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191.85 0.00 191.85 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6= 1.14 + & dark blue) {sc =0.722) 55.00 28.20 2680 15.00 0.40 0.49 2.66 6.00 0.51 4590 19400 0.92 0.59 0.72 1.00 0.43 61.83 340082
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc=0.722) 27.50 1920 8.30 15.00 0.40 0.30 266 600 0.70 5.36 194 00 0.92 052 0.72 1.0 0.38 74.05 2036.50
Level : Bth Floor
SOUTH_8th Floor 22391 0.00 22391 15.00 0.40 1.00 2. 66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6 + 1.14 + & dark blue) (sc = 0.664) 38.48 38.48 0.00 15.00 0.40 0.00 2.66 6.00 1.00 4590 19400 0.92 0.59 0.66 1.00 0.39 09 32 3821 BB
Level : 9th Floor
SOUTH_S9th Floor 61.77 0.00 61.77 15.00 0.40 1.00 2. 66 6.00 0.00 15.96 0B5.85
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) 58.15 46.75 11.40 15.00 0.40 0.20 2. 66 6.00 0.80 5.36 184 .00 0.92 0.52 0.77 1.00 0.40 2644 5026.51
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.778) 35.B6 28.32 7.54 15.00 0.40 0.21 2. 66 6.00 0.79 5.36 184 .00 0.92 0.52 0.78 1.00 0.40 85.79 3075.90
SOUTH_Sth Floor (& arctic blue tempered low-e) 45.07 22 B3 22.43 15.00 0.40 0.50 2. 66 6.00 0.50 5.36 184 00 0.92 0.52 0.77 1.00 0.40 59.99 2703.34
Level : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137.46 15.00 0.40 1.00 266 600 000 1596 2193 86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 12941 93.50 35.90 15.00 0.40 0.28 2. 66 6.00 0.72 5.36 184 .00 0.92 0.52 0.77 1.00 0.40 79.30 10262 18
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) (s =0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2. 66 6.00 0.71 5.36 184 .00 0.92 0.52 0.79 1.00 0.41 79.70 6359.61




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal and Vertical)
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S 0.35 ' =,
.E 03 | ] 3 3 ] [ I |
= ~ |R1=0.|R1=0.|R1=0. |R1=0. [R1=0. |R1=0.|R1=0.| R1=0.|R1=0. [R1=0.| o, _ | p4—s | rq=q |R1=1-
< 2 2 2 4 4 4 6 5 8 8 3} - .| 2-1.8
Z R2=0. |R2=0. | R2=1.
R2=0. |R2=0.|R2=0. |R2=0. |R2=0. [R2=1.| R2=0. | R2=0.|R2=0. |R2=0.| )"0 4| a4 5 | 4.4 g |R2=0
2 |4-06|6-0.8 |2-04 |6-1.2|4-1.8  2-0.6|8-1.8|2-06|8-1.8|“ | “12-1.8
——North/South| 0.71 | 062 | 0.56 | 0.59 | 049 | 046 | 052 | 043 | 05 | 04 | 051 | 0.41 | 0.38 | 0.38
——East 077 | 069 | 062 | 063 | 054 | 05 | 054 | 044 | 049 | 0.39 | 0.48 | 0.39 | 0.35 | 0.33
——West 077 | 069 | 061 | 064 | 054 | 051 | 056 | 046 | 052 | 042 | 052 | 0.42 | 0.38 | 0.38
——NE/SW 073 | 063|055 | 06 | 048 | 044 | 051 | 039 | 047 | 0.36 | 048 | 0.36 | 0.32 | 0.32
——NW/SE 075 | 066 | 0.58 | 063 | 052 | 048 | 055 | 044 | 052 | 041 | 052 | 0.42 | 0.38 | 0.38

Figure 7. Egg crate shading coefficients



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal and Vertical)

VERTICAL PROJECTIONS SHADING COFFICIENTS

R2 03to04 05t00.7 0.8t00.12 131020
North/South
East 0.87 0.82 0.78 0.75
West 0.86 0.81 0.77 0.74
NE/SW 0.83 0.77 0.72 0.69
NW/SE 0.84 0.79 0.74 0.71
R1 ' 0 0.4 [ 0 ( 0.8 to .24l
North/South 0.77 0.71 0.6 0.65
East . ).68 ).€ .
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 0.63 0.6
NW/SE 0.79 0.72 0.66 0.63

Figure 5. Horizontal projection shading coefficients

___ RI=02 R1=02 R1=04 R1=04 Ri1=04 R1=06 R1=06 R1=08 R1=08  RI=1 R1=1 R1=1 18
‘RIS02. R2=04- R2=06- R2=02- R2=06- R2=14- R2=02- R2=08 R2=02- R2=08 R2=02 R2=06 R2=14 R2=02-
R1&R2 ‘R2=02 06 0.8 0.4 12 18 0.6 18 0.6 18 0.4 12 1.8 18
East 0.77 0.69 0.62 0.63 0.54 0.5 0.54 0.44 0.49 0.39 0.48 0.39 0.35 0.35
West 0.77 0.69 0.61 0.64 0.54 0.51 0.56 0.46 0.52 0.42 0.52 0.42 0.38 0.38
NE/SW 0.73 0.63 0.55 0.6 0.48 0.44 0.51 0.39 0.47 0.36 0.48 0.36 0.32 0.32

NWI/SE 0.75 0.66 0.58 0.63 0.52 0.48 0.55 0.44 0.52 0.41 0.52 0.42 0.38 0.38



3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal and Vertical)

e u 1 1] T Tl 8 ¢ B 11
i - é
- i ’
)
l MASTER LIVING \ MAST
- BEDRODM POOM 52‘ BEDROGM \
[ =11 \
SSSEESTassS s BN ISe=sall e S l S
cosi e [
o T |
I ' ROOM BATHROOM|| 4 } AN iMASTER
% ] an ] 2 BN 2 W] | F Al BEDROOM
i : --‘> J % [
! o] N i 7
e Xy i = et = ? -
| : - —
k 1
' 4? :‘
ROOM BatHROOM|| » | =JI|  Mast
: ! o B = 2 Al f| BEDROGM
I | s Py % _" -
P .. S i{
| !
| i - T
[ I ROOM satHROOM|| o [[ 22| MaasteR ’
2 1 AW 2 TN 2 AW || [R=/]|| BEDROOGM )
R I i
| |
= 1 : A}
] I ROOM saTHROOM|| & I (125 MAST?R
awl 2 BN 2 2w N2=Al sEorogM
= 1 T % 3 { 25 | i 7 T
[ | |
> : ! |
l MASTER (LviNG | bAASTER
BEDROOM IFOOM | b= BEDROOM
5 f_ i |
_l R
= 1 g 1= ] | |




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal and Vertical)
OTTV =47.98 W/m? (Non Low-E + HD:1000)

Materials UV taring S gtaring Wall Specification

10 Stonor m— —

Glass-01 £+ 114+ E dark blue 200 0.50 110mm Thk. Brick Wall wi:ljlllzllmm thick plaster on both 3 66

Glass-02 6+ 0.38 + &6 dark blue 536 0.52 Colour of Walls - Light Grey 0.4
Gm 47.98 meZK Glass-03 breezeway & tempered B.20 0.74

Glass-04 & + 0.38 + 6 arctic blue low-e 3.76 0.41
Total Facade Area (m2) 34001.73 Glass-05 B arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 B dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STONOR

Location Fagade (m2) | Window (m2) | Wall (m2) | | Constant,.y ‘ o ‘ (1-WWR) ‘ UV | | Constant  ndiow ‘ WWR ‘ UV iazing ‘ ‘ Constant.ng | CF | L ‘ SCarvice ‘ SComeen ‘ SC | oTTVv | OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191 85 0.00 191 85 15.00 0.40 1.00 2 66 600 0.00 15.96 3061.95
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) (sc=0.722) 55.00 28.20 26.80 15.00 0.40 0.49 2.66 6.00 0.51 4.90 184.00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc=0.722) 27.50 1920 8.30 15.00 0.40 0.30 266 6.00 0.70 5.36 154 00 092 052 0.72 1.00 0.38 74.05 2036.50
Lewel : 8th Floor
SOUTH_8th Floor 22391 0.00 223.91 15.00 0.40 1.00 2.66 .00 0.00 15.96 3573.52
SOUTH_8th Floor (6 + 1.14 + & dark blue) (sc=0.664) 38.48 38.48 0.00 15.0:0 0.40 0.00 266 6.00 1.0 490 154 00 092 0.59 0.66 1.00 0.39 99 3.2 3821 88
Level : 9th Floor
SOUTH_Sth Floor 61.77 0.00 61.77 15.00 0.40 1.00 2.66 600 0.00 15.96 9B5.85
SOUTH_Sth Floor (6 + 0.38 + & arctic blue low-e) 58.15 46.75 11.40 15.00 0.40 0.20 266 6.00 080 536 184 00 092 052 077 1.00 0.40 Bb.44 5026.51
SOUTH_9th Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.778) 35.86 2832 7.54 15.00 0.40 0.21 266 6.00 0.79 536 154 00 092 052 0.78 1.00 0.40 85.79 3075.90
SOUTH_Sth Floor (6 arctic blue tempered low-g) 45.07 22 63 22.43 15.00 0.40 0.50 2 66 600 0.50 5.36 15400 0.92 0.52 0.77 1.00 0.40 59.99 2703.34
Lewel : 10th & 16th Floor
SOUTH_10th & 16th Floor 13746 0.00 137.46 15.00 0.40 1.00 266 6.00 000 1596 21935 86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) 125.41 93.50 35.90 15.00 0.40 0.28 266 6.00 0.72 536 124 00 092 052 077 1.00 0.40 79.30 10262.18
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) {sc=0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2.66 .00 0.71 5.36 184.00 0.92 0.52 0.79 1.00 0.41 79.70 6359.61




3. Shading Coefficient (SC)

SC2: Shading Devices (Horizontal and Vertical)
OTTV =44.37 W/m? (Non Low-E + HD:1000 + VD:600)

Materials UV giazing S ptaring Wall Specification

10 Stonor F— —

Clacs-0l 6+114+E dark blue 440 0.50 110mm Thk. Brick Wall w'ltsr'_:dllljmm thick plaster on both 7 66

Glass-02 &+ 0.38 + 6 dark blue 5.36 0.52 Colour of Walls - Light Grey 0.4
Om 44.37 W)(mzl'( Glass-03 breezeway & tempered 6.20 0.74

Glass-04 &+ 0.38 + 6 arctic blue low-e 3.76 0.41
Total Facade Area (mi2) 300173 Glass-05 & arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-0& B dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STONOR

Location Facade (m2) | Window (m2) ‘ Wall (m2) ‘ | Constant, .y ‘ o ‘ (1-WWR) ‘ UV, ‘ ‘ Constant, . ioe ‘ WWR ‘ UV ting ‘ | CONSTanTt . ding ‘ CF ‘ S ptaring | S dervice ‘ SCsoreen | SC ‘ oTTV ‘ OTTV x AREA
Orientation : South
Lewel : Ground Floor
SOUTH_Ground Floor 151.85 0.00 191.85 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) {sc=0.722) 55.00 28.20 26.80 15.00 0.40 045 2.66 6.00 0.51 450 154 .00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc=0.722) 27.50 19.20 8.30 15.00 0.40 0.30 2.66 6.00 0.70 5.36 154.00 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Lewel : 8th Floor
SOUTH_Bth Floor 22391 0.00 22391 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6 + 1.14 + 6 dark blue) [sc =0.664) 38.48 3848 0.00 15.00 0.40 0.00 2.66 6.00 1.00 450 15400 0.92 0.59 0.66 1.00 0.39 99.32 3821 .88
Lewel : 9th Floor
SOUTH_Sth Floor 61.77 0.00 61.77 15.00 0.40 1.00 2.66 6.00 0.00 15.96 985.85
SOUTH_S9th Floor (6 + 0.38 + 6 arctic blue low-g) 58.15 46.75 11.40 15.00 0.40 0.20 2.66 6.00 0.80 5.36 154.00 0.92 052 059 1.00 0.31 73.01 424545
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) (sc =0.778) 35.86 28.32 7.54 15.00 0.40 0.21 2.66 6.00 0.79 5.36 15400 0.92 052 059 1.00 0.31 72.01 2581.77
SOUTH_Sth Floor (6 arctic blue tempered low-e) 4507 2265 2243 15.00 0.40 0.50 2.66 6.00 0.50 5.36 154 .00 0.92 052 059 1.00 0.31 51.60 2325.24
Level : 10th & 16th Floor
SOUTH_10th & 16th Floor 137 46 0.00 137.46 15.00 0.40 1.00 2.66 6.00 0.00 15.96 2193 .86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 129.41 93.50 35.90 15.00 0.40 0.28 2.66 6.00 0.72 5.36 154.00 0.92 052 059 1.00 0.31 67.23 8700.13
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) (sc = 0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2.66 6.00 0.71 5.36 154 .00 0.92 052 059 1.00 0.31 86.33 5292 49




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

3. Shading Coefficient *
SC3: Sunscreen



3. Shading Coefficient (SC)

SC3: Sunscreen
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3. Shading Coefficient (SC)

SC3: Sunscreen
OTTV =44.93 W/m? (Non Low-E + Sunsceeen 70% Void)

Materials UV gtazing L Wall Specification

10 Stonor F—— m—

Class-0l E+114+ 6 dark blue 200 0.59 110mm Thk. Brick Wall w'ltsr'_:dlllzllmm thick plaster on both 3 B

Glass-02 &+ 0.38 + b dark blue 536 052 Colour of Walls - Light Grey 0.4
Om 44_93 w/mzl( Glass-03 breezeway & tempered B.20 074

Glass-04 &+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area [m2) 3400173 Glass-05 & arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 & dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STONOR

Location Facade (m2) | Window (m2) ‘ Wall (m2) | ‘ Constant,, .y ‘ o | (1-WWR) ‘ Uv,an ‘ ‘ Constant . nioe ‘ WWR ‘ UV gtaing ‘ | Constant;.qn; ‘ CF ‘ SCgtaring | S derrice ‘ SCeoeen ‘ SC ‘ oTTVvV ‘ OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191.85 0.00 191.85 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) (sc =0.722) 55.00 28.20 26.80 15.00 0.40 0.45 2.66 6.00 0.51 450 154 00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc =0.722) 27.50 19.20 8.30 15.00 0.40 0.30 2.66 6.00 0.70 5.36 15400 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Lewvel : 8th Floor
SOUTH_Bth Floor 22391 0.00 22391 15.00 0.40 1.00 2.66 6.00 0.00 15.96 3573.52
SOUTH_Bth Floor (6 + 1.14 + 6 dark blue) (sc = 0.664) 3B.48 38.48 0.00 15.00 0.40 0.00 2.66 6.00 1.00 450 15400 0.92 0.59 0.66 1.00 0.39 99.32 3821.88
Lewvel : 9th Floor
SOUTH_9th Floor 61.77 0.00 61.77 15.00 0.40 1.00 2.66 6.00 0.00 15.96 9B85.85
SOUTH_Sth Floor (6 + 0.38 + & arctic blue low-g) 58.15 46.75 11.40 15.00 0.40 0.20 2.66 6.00 0.8B0 5.36 154 00 0.92 0.52 1.00 0.70 0.36 81.22 472278
SOUTH_9th Floor (6 + 0.38 + 6 arctic blue low-e) (sc =0.778) 35.86 28.32 7.54 15.00 0.40 0.21 2.66 6.00 0.79 5.36 15400 0.92 0.52 0.78 0.70 0.28 68.68 2462 .44
SOUTH_8th Floor (6 arctic blue tempered low-g) 45.07 22.63 22.43 15.00 0.40 0.50 2.66 6.00 0.50 5.36 153400 0.92 0.52 1.00 0.70 0.36 56.72 2556.30
Level : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137.46 15.00 0.40 1.00 2.66 6.00 0.00 15.96 2193.86
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 129.41 93.50 35.90 15.00 0.40 0.28 2.66 6.00 0.72 5.36 15400 0.92 0.52 1.00 0.70 0.36 74.61 9654.72
SOUTH_10th & 16th Floor (6 + 0.38 + & arctic blue low-e) (sc=0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2.66 6.00 0.71 5.36 154 00 0.92 0.52 0.79 0.70 0.29 64.03 5109.05




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

3. Shading Coefficient *

SC2: Which Shading Devices Is more
a. Effective ?
b. Cheaper ?



3. Shading Coefficient (SC)

SC3: Sunscreen

VERTICAL PROJECTIONS SHADING COFFICIENTS

R2 03to04 05t00.7 0.8t00.12 131020
North/South
East 0.87 0.82 0.78 0.75
West 0.86 0.81 0.77 0.74
NE/SW 0.83 0.77 0.72 0.69
NW/SE 0.84 0.79 0.74 0.71
R1 ' 0 0.4 [ 0 ( 0.8 to .24l
North/South 0.77 0.71 0.6 0.65
East . ).68 ).€ .
West 0.79 0.71 0.65 0.61
NE/SW 0.77 0.69 0.63 0.6
NW/SE 0.79 0.72 0.66 0.63

Figure 5. Horizontal projection shading coefficients

___ RI=02 R1=02 R1=04 R1=04 Ri1=04 R1=06 R1=06 R1=08 R1=08  RI=1 R1=1 R1=1 18
‘RIS02. R2=04- R2=06- R2=02- R2=06- R2=14- R2=02- R2=08 R2=02- R2=08 R2=02 R2=06 R2=14 R2=02-
R1&R2 ‘R2=02 06 0.8 0.4 12 18 0.6 18 0.6 18 0.4 12 1.8 18
East 0.77 0.69 0.62 0.63 0.54 0.5 0.54 0.44 0.49 0.39 0.48 0.39 0.35 0.35
West 0.77 0.69 0.61 0.64 0.54 0.51 0.56 0.46 0.52 0.42 0.52 0.42 0.38 0.38
NE/SW 0.73 0.63 0.55 0.6 0.48 0.44 0.51 0.39 0.47 0.36 0.48 0.36 0.32 0.32

NWI/SE 0.75 0.66 0.58 0.63 0.52 0.48 0.55 0.44 0.52 0.41 0.52 0.42 0.38 0.38



OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

4. U-value of Fenestration (Glass) |

Note: U-value is insulating performance (Conduction).



4. U-value of Glass

U-Value J SC-Value | OTTV [W/m?%)

Light Clear Tempered Float with Heat Soaked 0.90 102.84
Light Green Tempered Float with Heat Soaked 0.25 72.80
Light Green Annealed Float 2.00
+ Clear PVE +0.38 0.69 81.79
+ Clear Annealed Float +5.00
Light Green Annealed Float 2.00
+ Clear PVB +0.38 0.57 63.08
+ Clear Annealed Hard Coated Low-E4 +5.00
MNo Information
Light Green Heat Strenghthened Float 6.00
+ Clear PVE +1.52 0.52 08.22
+ Clear Heat Strenghthened Hard Coated Low-Eit4 +6.00
(Clear Heat Strenghthened Float 5.00
+ Clear PVE +1.52
+ 5V 40T Clear Heat Strenghthened Soft Coated Low-Efifd) +5.00 0.24 28.36
+ A12 +12.00 (air)
+ Clear Heat Strenghened Float +6.00
(Clear Heat Strenghthened Float 6.00
+ Clear PVE +1.52
+ 5V 52T Clear Heat Strenghthened Soft Coated Low-E#4) +5.00 0.30 33.72
+Al2 +12.00 (air)
+ Clear Heat Strenghened Float +6.00
solar Control Silver Grey Tempered with Heat Soaked

_ 0.35 48.33
a0ft Coated Reflective V142
solar Control Silver .Green Tempered with Heat Soaked 0.97 40,05
s0ft Coated Reflective V22
solar Control Silver Grey Annealed Soft Coasted V142
+ Clear PVE 0.28 36.63

+ Clear Heat Annealed Hard Coasted Low-Eitd




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

4. U-value of Fenestration (Glass) |
Glass U-Value or SC-Value more important?



OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

5. U-value of Wall

Note: U-value Is insulating performance (Conduction).



5. U-value of Wall

Inside Surface Resistance

LIGHTWEIGHT BLOCK WALL
Component (outside to inside) | Thickness |Conducitvity| Resistance
mm wi/(m.K) T/C

Qutside Surface Resistance 0.040

Cement sand plaster 12 0.533 0.023

Lightweight Blocks 64 kg/m3 150 0.144 1.042

Cement sand plaster 12 0.933 0.023
0.130

U-value (Wim2K)

ALUMINIUM COMPOSITE PANELS & BRICK WALL
Component (outside to inside) | Thickness |Conducitvity| Resistance
mm w/(m.K) T/IC

Qutside Surface Resistance 0.040
Aluminium Composite 4 211 0.000
AIr gap 0.160
Brickwall (dry) 115 0.807 0.143
Cement sand plaster 12 0.533 0.023
Inside Surface Resistance 0.130
U-value (W/m2K)

Inside Surface Resistance

BRICK WALL
Component (outside to inside) | Thickness |[Conducitvity| Resistance
mm w/(m.K) T/IC

Outside Surface Resistance 0.040

Cement sand plaster 12 0.533 0.023

Brickwall (dry) 115 0.807 0.143

Cement sand plaster 12 0.933 0.023
0.130

U-value (W/im2K)

CONCRETE BEAM / WALL

Component (outside to inside) | Thickness |Conducitvity| Resistance
mm w/(m.K) T/C

Qutside Surface Resistance 0.040

Cement sand plaster 12 0.933 0.023

Reinforced Concrete 220 1.442 0.173

Cement sand plaster 12 0.533 0.023

0.130

Inside Surface Resistance

U-value (W/im2K)

ALUMINIUM COMPOSITE PANEL WITH INSIDE INSULATION
Component (outside to inside) | Thickness |[Conducitvity| Resistance
mm wi(m.K) T/C

Outside Surface Resistance 0.040
Aluminium Composite 4 211 0.000
Alr gap 0.160
Fiberglass 5 0.035 2.143
Gypsum Board 12 017 0.071
Inside Surface Resistance 0.130
U-value (W/m2K)

What Is the U-value to Cavity Brick Wall?




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

6. Solar Absorptivity !
of Wall (Color)



QC 8715
Mahogany Brown

QG 430 Qe 8107 QG 8790 QG 8260 QG 8261
Heron Blue Navy Blue Saphre Blue

CC 8307 QC 8584
Melchers Green Deep Water Green

QC 8234 Qc 8256

CC 8250 QC 8259
Dark Red 7 Tie Red Intarnational Crange Mist Green
a :55% || a:47% a :44% || a :42%
QC 82786 QC B076 QC 3695 QC 8302
B Gold — Putnam lvory Artque Uinen hvary
$a:48% || a:42% |
cCans | QC 8784 '
Biscuil Bamboo lvory
a:52% ||a:45% || a:41% || a:38% || a :34%
QC 8273 o QC 8377 QC 8464 | QC 8655 o QC 8783

Bone white White white USDA White Cambridge white Bright white

6. Wall Color



6. Wall Color

OTTV = 44.65 W/m2 (CVA)

Materials UV iaring SCgtarieg Wall Specification

10 Stonor F— m—

Glass-01 6114+ 6 dark blue 2.90 0.50 110mm Thk. Brick Wall w'ltsh_ldllljmm thick plaster on both 2 B

Glass-02 B+ 0.38 + 6 dark blue 5.36 0.52 Colour of Walls - Light Grey 0.4
Om 44155 w!mZK Glas=s-03 breezeway & tempered B.20 0.74

Glass-04 B+ 0.38 + & arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glas=s-05 B arctic blue tempered low-e 3.85 041
Total Window Area (m2) 10883.02 Glass-06& & dark blue tempered 5.20 0.66
WWR 0.32

OTTV CALCULATION _STOMNOR

Location Facade (m2) Window {m2) ‘ Wall (m2) ‘ ‘ Constant,.y | a ‘ (1-WWR) ‘ Uvan ‘ ‘ Constant e | WWR | UV iazing ‘ ‘ Constant. ;. n; ‘ CF ‘ SCotaring ‘ SChevice ‘ SCooeen | SC ‘ oTTV ‘ OTTV x AREA
Orientation : South
Level : Ground Floor
SOUTH_Ground Floor 191 85 0.00 1591.85 15.00 0.40 1.00 2.66 6.00 0.00 1596 3061.93
SOUTH_Ground Floor (6 + 1.14 + 6 dark blue) (sc=0.722) 55.00 28.20 26.80 15.00 0.40 0.49 2.66 6.00 0.51 450 154 .00 0.92 0.59 0.72 1.00 0.43 61.83 3400.82
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc=0.722) 27.50 19.20 8.30 15.00 0.40 0.30 2.66 6.00 0.70 5.36 154 .00 0.92 0.52 0.72 1.00 0.38 74.05 2036.50
Lewel : 8th Floor
SOUTH_8th Floor 22391 0.00 22391 15.00 0.40 1.00 2.66 6.00 0.00 1596 3573.52
SOUTH_Bth Floor (6 + 1.14 + 6 dark blue) [sc = 0.664) 38.48 38.48 0.00 15.00 0.40 0.00 2.66 .00 1.00 450 154 .00 0.92 0.59 0.66 1.00 0.39 99.32 3821 BB
Lewel : 9th Floor
SOUTH_Sth Floor 61.77 0.00 61.77 15.00 0.40 1.00 2.66 6.00 0.00 1596 985.85
SOUTH_Sth Floor (6 + 0.38 + & arctic blue low-g) 58.15 45.75 11.40 15.00 0.40 0.20 2.66 .00 0.80 3.76 154 .00 0.92 0.41 1.00 1.00 0.41 80.10 4657 B0
SOUTH_Sth Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.778) 35.86 28.32 7.54 15.00 0.40 0.21 2.66 6.00 0.79 3.76 194 .00 0.92 0.41 0.78 1.00 0.32 66.14 2371.46
SOUTH_Sth Floor (6 arctic blue tempered low-g) 45.07 22.63 2243 15.00 0.40 0.50 2.66 6.00 0.50 3.B5 154 .00 0.92 0.41 1.00 1.00 0.41 56.30 2537.06
Lewvel : 10th & 16th Floor
SOUTH_10th & 16th Floor 1537.46 0.00 137 .46 15.00 0.40 1.00 2.66 6.00 0.00 1596 2193 B6
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-g) 12941 93.50 35.90 15.00 0.40 0.28 2.66 6.00 0.72 3.76 154 .00 0.92 0.41 1.00 1.00 0.41 73.60 9524.75
SOUTH_10th & 16th Floor (6 + 0.38 + 6 arctic blue low-e) (sc=0.793) 79.79 56.64 23.15 15.00 0.40 0.29 2.66 6.00 0.71 3.76 154 .00 0.92 0.41 0.79 1.00 0.33 £1.84 453405




6. Wall Color

OTTV =52.78 W/m? (Dark Grey Facade)

Materials || —— SCtaring Wall Specification

10 Sto n 0 r Glazing Specification Materials 'I.':TJ;I (@)

Class-01 6s114+ 6 dark blue 4.90 059 110mm Thk. Brick Wall wit;_:ljlgmm thick plaster on both 7 66

Glass-02 B+ 038 + 6 dark blue 5.36 .52 Colour of Walls - Light Grey 0.7
Gm 52_78 w!mZK Glass-03 breezeway & tempered 6.20 0.74

Glass-04 &+ 0.38 + 6 arctic blue low-e 3.76 0.41
Total Facade Area (m2) 3400173 Glass-05 B arctic blue tempered low-e 3.85 0.41
Total Window Area (m2) 10883.02 Glass-06 & dark blue tempered 5.20 .66
WWR 0.32

OTTV CALCULATION _STOMNOR

Location Facade (m2) | Window (m2) ‘ Wall (m2) ‘ ‘ Constant,., ‘ o ‘ (1-WWR) | UV, s ‘ | Constant,, .. ‘ WWR | UV gtazing ‘ | CONSTANT g | CF ‘ SCytaring | SCprice ‘ SCemeen ‘ 5C oTTV ‘ OTTV x AREA
Crientation : South
Level : Ground Floor
SOUTH_Ground Floor 191 85 0.00 191 85 15.00 070 1.00 266 6.00 0.00 27.93 5358.37
SOUTH_Ground Floor (6 + 1.14 + & dark blue) (sc=0.722) 55.00 2820 2680 15.00 070 0.49 2 .66 6.00 0.51 490 194 00 092 0.59 0.72 1.00 0.43 67.67 372162
SOUTH_Ground Floor (6 + 0.38 + 6 dark blue) (sc =0.722) 27 50 19.20 8.30 15.00 0.70 0.30 2.66 6.00 0.70 5.36 194.00 0.92 0.52 0.72 1.00 0.38 7767 213585
Level : Bth Floor
SOUTH_Bth Floor 22391 0.00 22391 15.00 070 1.00 2 .66 6.00 0.00 27.93 6253.67
SOUTH_Bth Floor {6+ 1.14 =+ & dark blue) [sc = 0.664) 38.48 38.48 0.00 15.00 0.70 0.00 2.66 6.00 1.00 450 194.00 0.92 0.59 0.66 1.00 0.39 99 32 3821 8B
Level : 9th Floor
SOUTH_Sth Floor 61.77 0.00 6177 15.00 070 1.00 2 .66 6.00 0.00 27.93 172524
SOUTH_Sth Floor (& =+ 0.38 + 6 arctic blue low-e) 58.15 46.75 11.40 15.00 0.70 0.20 2.66 6.00 080 3.76 194.00 0.92 0.41 1.00 1.00 0.41 82.45 478423
SOUTH_8th Floor (& + 0.38 + & arctic blue low-e) (sc=0.778) 35.86 2832 7.54 1500 070 0.21 2 .66 6.00 0.79 3.76 194 00 0.92 0.41 0.78 1.00 0.32 68.66 2461.65
SOUTH_8th Floor (& arctic blue tempered low-g) 4507 22 63 2243 15.00 070 0.50 2 .66 6.00 0.50 3.85 19400 092 0.41 1.00 1.00 0.41 62 26 280559
Lewel : 10th & 16th Floor
SOUTH_10th & 16th Floor 137.46 0.00 137 46 1500 070 1.00 2 .66 6.00 0.00 27.93 3839 26
SOUTH_10th & 16th Floor (6 + 0.38 + & arctic blue low-e) 12941 93.50 3590 15.00 070 0.28 2 .66 6.00 0.72 3.76 19400 092 0.41 1.00 1.00 0.41 76.93 9954 49
SOUTH_10th & 16th Floor (6 + 0.38 + & arctic blue low-e) [sc =0.793) 79.79 56.64 23.15 15.00 0.70 0.29 2. 66 6.00 0.71 3.76 194.00 0.92 0.41 0.79 1.00 0.33 65.31 5211.15




OTTV

OTTV = 15a(1-WWR)Uw + 6(WWR)UTf + 194(OFXWWRXSC)

Heat Solar Heat
Conduction Gain

through through
Windows Windows

8% to 10% 32% to 40% 50% to 60%




Low-

Options

E

44,65 W/m*

Summary

Percentage GBI Points

Mon

 ow-E + WWR 15%R

44,56 W/m*

Mon

 ow-E + HD1000

47.98 W/m*

Mon

Low-E + HD1000 + VDoe00

44.37 W/m*

Mon

| ow-E + Sunscreen 70% Void

44,93 W/ m?
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Front Elevation

Local Shading

Advance OTTV

1. Self Shade

Use of Local Shading, within the same
development

Introduce Rv (Vertical) and Rh (Horizontal)
to calculation complex external facade and
iInternal courtyard



Advance OTTV

1. Self Shade

Front Elevation

X = opening width U-shaped building
Z = distance from the unshaded surface due to vertical depth



Advance OTTV

1. Self Shade

Vertical Shading of U-shaped Building,

Rv > 3, Local shading peaked; shading coefficient, SC2 range from 0.35
to 0.5 depending on orientation and facing. To assume all the affected
Internal facades as wall in the OTTV calculation.

Rv < 3, No local shading; shading coefficient, SC2 = 1. To include al the
iInternal facades (both glaze and wall) in the OTTV calculation.



Advance OTTV

1. Self Shade

Plan

X = opening width of U-shaped building
y = distance from the unshaded surface due to horizontal depth



Advance OTTV

1. Self Shade

Horizontal Shading of U-shape Building,

Rh > 1, Local shading peaked; shading coefficient, SC2 range from
0.35 to 0.5 depending on orientation and facing. To assume all the
affected internal facades as wall in the OTTV calculation.

Rh < 1, No local shading; shading coefficient, SC2 = 1. To include all
the internal facades (both glaze and wall) in the OTTV calculation.



Advance OTTV

1. Self Shade
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Advance OTTV

1. Self Shade
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Advance OTTV

1. Self Shade
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Advance OTTV

1. Self Shade




Advance OTTV

1. Self Shade




Advance OTTV

e 1. Self Shade

OTTV FORMULA = 15| L-WWR I sl + S WAWE ] Uveiazing + L5 WAAE) 5C) | F)
OTTW CALCULATION _IR0H KECHIL RESIDEMCES RN DA
“ﬂ:—i-_'_ rutc_:ui:nwm mmﬁnmuﬁm
15a{1-WWRJU B WWE L, 15K TFWWRRSE
Location aremm | | wingow whall Corstant_; | a [2-enam) [T Constant,__,._ AR TP = . F WWR Sy | SCima S oTTY OTTV & AREA
NORTH WEST_LS {double Smm A5G fiost] 1854 MTT 137Fr 1%.00 0.0 (] > 3.0= 6.00 O3B 4.00 152 o 050 038 ez b .52 5130 11471 =1
HORETH WEST_GF |doaudie Imim ASS foak)] I3 =0 b B 12 5% 1% .00 0.0 33 J.02 6.0 oe? 4,00 182 ok 05a E? aez 1 052 429 337392
HORTH WEST_GF | dioawubis !l"nrr'.ﬁEEI'-D-a-I:'h;.'.rﬂ-l:inEj I 33 4= 4.4r 1% .00 0.0 (I J.02 6.0 O.EB 4,00 182 ok 05a 028 aez == 024 FAET 2261 35
HORTH WEST_GF [tempered 6mm fioet] 3720 i a.75 1L.00 020 @33 3.0= 6.00 @43 370 15200 050 043 o568 L 2 10d.26 JEIT.TS
HORTH WEST_5F [tempered Smm flost w,shading) JF=0 2543 1242 1%.00 0.0 03z 3.0 B.00 (el 370 152 O 50 ey 0,56 (= i Tieh 271640
HORTH WEST_{F [tempered Gmim flost] 43147 3412 =3 1%.00 0.0 024 3.0= 6.00 [ 370 152 ok 050 a.7a 0.56 L 02 15736 TlieEs
HORTH 'WEST_1F [kempened Gmm flost .-.-.-'shudh;;l 4317 anol 2316 1% .00 0.0 .36 3.0 6.0 a4 3170 182 ok 05a 4a 56 == Dz 3333 241753
HORTH WEST_1F |dowbie 3mm ASE fioat w)’ shecing] L0 3603 3.7 1L.00 020 o.o7 3.0= 6.00 083 4.04 15200 050 as3 ez o2z 0 sLi2 ITELET
HORTH WEST_ZF [tempered Gmim flost] J5TE iBa7 E ey | 1%.00 0.0 oLeE 3.0 6.00 o3z 370 152 o 050 a3z 058 L i s 433483
HORTH WEST_ZF [tempered Gmm flost w/shading] b 7 BBl i oy 1%.00 D20 25 3.0= 6.00 15 370 152 O 250 L T 056 3= 03 34 1m3.33
HORTH WEST _ZF | diowunie !mn“.ﬁS-El'-D-a-t'h:.'.ﬂ"ﬂ-l:inEj aTE M =3 3355 1% .00 0.0 el J.02 6.0 =3 4,00 182 ok 05a 33 aez == 024 3533 201 18
HORTH WEST_3F [tempered Gmm flost] o B [ iBQ7 J7 .02 1L.00 020 oET 3.0= 6.00 Rk 370 15200 050 a3z o568 L 2 To3E 4334
HORTH WEST_3F [tempered Gmm flost w/shading] o ol [ 131= di== 1%.00 0.0 .75 3.0 6.00 0.z4 370 152 o 050 024 058 k= i 37.28 20561
HORTH WEST_3F |downie Smim &S5 fioat w)' shading] b e [ s 2432 1%.00 0.0 044 3.0= 6.00 036 4.00 152 ok 050 436 ae2 032 04 =44 245123
HORTH WEST_4F [kempened Gmim ‘II:I-H'..:I 4333 18 a7 rir e 1% .00 0.0 [ER=) J.02 6.0 oad 370 182 ok 05a .4a 56 1 05 9142 4iaa04
HORTH WEST_4F [tempered 6mm flost w/shading) 4333 bl 24520 1L.00 020 037 3.0= 6.00 oaz 370 15200 050 a4z o568 o2z 03 3L 238263
HORTH WEST_4F | dowbibe Jmm A5G fioak w)’ shacing] TOUOD &5l 3.35 1%.00 0.0 iz 3.0 6.00 oET 4.00 152 o 050 as? ez k= 04 IEES 411919
HORTH WEST_5F [tempered Gmim flost] 4333 iBa7 i 1%.00 0.0 0.l 3.0= 6.00 0.4l 370 152 ok 050 a.4d 0.56 L 02 S14z 4L449.4
HORTH WEST_3F [kempened Gmm flost .-.-.-'shudh;;l 4333 an Tz 2451 1% .00 0.0 034 3.0 6.0 48 3170 182 ok 05a .45 56 == Dz ILES 2477 4D
HORTH WEST_3F |dowbie 3mm ASE fioat w)’ shacing] T Ja4z inx= 1L.00 020 LS 3.0= 6.00 B3 4.04 15200 050 Q.ES ez o2z 0 205 4053.33
HORTH WEST_EF [tempered Gmim flost] 4333 iBa7 P 1%.00 0.0 0.l 3.0 6.00 0.ad 370 152 o 050 0.4d 058 L i S14z 41443
NORTH WEST_EF [temperad Gmm flost w/shading] 4333 172 2451 1%.00 0.0 34 3.0= 6.00 (EE- 15 370 152 o 050 45 056 022 I 2ES 247740
HORETH WEST_BF | dioaubie !mn“.ﬁS-El'-D-a-t'h:.'.ﬂ"ﬂ-l:l'nE] FLOO = iNERE 1% .00 0.0 015 J.02 6.0 LES 4,00 182 ok 05a LES aez == 024 IE05 406333
HORTH 'WEST_7F [kempened Gmm ‘II:I-H'..:I 3oz 18 a7 0% 1% .00 0.0 034 J.02 6.0 a5 370 182 ok 05a .45 56 1 05 103. 0 48077
HORTH WEST_7F [tempered Gmm flost w/'shading] 3z iz 2505 13.05 1%.00 0.0 036 3.0= 6.00 064 370 152 o 050 0ed 056 k-] 0z .27 2TE.TE
HORTH WEST_7F | downia Smim ASE fioat w)' shacing] 20.00 745 B.B2 1%.00 00 L E:) 3.0= 6.00 051 4.00 152 o 050 a5 ez 022 04 5113 435005
Total Arsss 14p1 %2 S35l 0.35 5623 SETE T3
HORTH EAST_LG (RO) 2830 0.00 2830 1%.00 0.0 i 3.0= 6.00 0uDd 370 152 o p a.0a 100 L 100 1524 e L
HOFRTH EA5T_LG (orick] 02 0.00 0= 1%.00 0.0 i 0% 6.00 0uDd 370 152 o b a.oa 100 b 10 1r 38 1\35
HOFRTH EAST_GF [AC) 2872 412 24.50 1%.00 0.0 k= 3.0= 6.00 014 370 152 ok L ais 0.56 L 02 43,78 143072
HORTH EAST &F Ihri-:h:l a.r% 0oa 4.5 1% .00 0.0 1 405 6.0 oumd 370 182 ok 1 ooa 100 1 100 1F 38 = 5 I
HORTH EAST_1F|RC] 2872 4.1= 24,50 1L.00 020 028 3.0= 6.00 014 370 15200 L ais o568 L 2 45,78 143072
NORTH EA5T_1F |bridk] a7r% 0.00 4.5 1%.00 0.0 i 205 6.00 0uod 370 152 o p a.0a 100 L 100 1r 28 %
HOFRTH EAST_XFto 7F (RC) 18323 2619 15452 1%.00 0.0 k= 3.0= 6.00 014 370 152 ok L ais 0.56 L 02 2355 Sis23d
HORTH E.!._'rl'_.1='..-:-'.'F|::I'i|:|-:| 2673 0.oa 2673 1% 00 0.0 1 205 .00 oumd 3170 182 ok 1 ooa 100 1 100 1F 38 J2E 14
Tiotal Arss 2 _[aT 0.11 =148 13583 35
SOUMH WEST_LG |RC] 2830 0.00 2820 1%.00 0.0 i 3.0= 6.00 0uDd 370 152 ok 050 a.0a 100 L 10 1234 b el
SOUTH '.'.W_L-Elbril:kl in%s 0oa inss 1% .00 0.0 1 405 6.0 oumd 370 182 ok 05a ooa 100 1 100 1F 38 139 33
SOUTH WEST_GF jRLC] 2872 4.1= 24,50 1L.00 020 028 3.0= 6.00 014 370 15200 050 ais o568 L 2 -] 128433
SOUTH WEST_GF {onick| a7r% 0.00 4.5 1%.00 0.0 i 205 6.00 0uod 370 152 o 050 a.0a 100 L 100 1r 28 %
SOUTH WEST_1F (RO 2872 412 24.50 1%.00 0.0 k= 3.0= 6.00 014 370 152 ok 050 ais 0.56 L 02 SLeE 128433
SOUMH WEST_1F I::Ir'|:|-:: a.r% 0oa 4.5 1% .00 0.0 1 405 6.0 oumd 370 182 ok 05a ooa 100 1 100 1F 38 = 5 I
SOUMH WEST_2F to- 7F |RC] iB0=3 2619 bl N 1L.00 020 028 3.0= 6.00 014 370 15200 050 ais o568 L 2 122 210615
SOUTH WEST_2F bo 7F |brick] 2673 0.00 26.73 100 020 p 205 6.00 0uod 3.70 152 o 050 a.0a 100 L 10 1r 28 32B 1<
Trtal Aress 25 3_.s7 0.11 E ke 11763 &0
SOUTH EAST 1359 45 &4.520 1930455 1% .00 0.0 .56 J.02 6.0 oung 330 182 ok 113 0.0 aEs 100 025 2550 43725 =
Tiotal Arss 1369 35 &350 0.0= 2650 2225 5
OTTY for Ipohi Kedhil Residenoes 4502
IENE.5T S3T.ED
14607 37
0.25 | 4302

OTTV =45.02 w/m?
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1. Self Shade
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1. Self Shade
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_ Advance OTTV

R f Shade

OTTV FORMULA = 1% 1-WAWRLPEaml + S WIWR ] Lvgiazing + 1540 WWE) SC) | F)
OTTW CALCULATION _IPOH KECHIL RESIDENICES RNC DA
Hest Conduction Through Wall Heat Conduction Througn Windows Sciar Hent Gain Through Windowes
15a{1-WANE]U, B WANE L 15X WINRRST
Location Aresim’ | Vraora Wil Constant .. a [£-4WR) 1L CONStOnTt i VAR Whigasing |  COMSIANML iy F WWR SCourg | SCans sC oTTY OTTV x AREA,
NORTH 'WEST_LiG |double 3mm ASS fiost) 1E634 77 11577 1%.00 0.40 0.62 30 5.00 0.38 4.00 154 00 0.50 0.38 oE2 T D2 5130 11471 21
NORTH WEST _{5F |dowunie 3mm A5G fioat] 3750 pLT 12 52 1%.00 0.40 0.33 30 5.00 067 4.00 154 00 .50 0.E7 oE2 1 052 2223 ERrEL Y.
MORTH 'WEST_{5F |dowunie 3mm ASS fioat w)' shading] 3750 EERE 4,42 1%.00 0.40 0.42 304 5.00 0.E8 4.00 154 00 0.50 028 oE2 032 024 EET 2251 35
MOFTH WEST_{5F [t=mperad mm fioet) 3750 1714 2075 1%.00 0.40 0.33 30 5.00 0.43 370 154 00 .50 0.43 056 1 =S 10H 26 323773
NORTH 'WEST_5F [tempered 6mm flost w/shading) 3750 42 12 48 1%.00 0.40 0.33 304 5.00 0.67 3.70 154 00 0.50 0.E7 056 0.32 038 T1E8 271610
MORTH 'WEST_iF [temperad 6mm fost) 4317 3418 1053 1%.00 0.40 0.24 30 5.00 0.76 370 154 00 .50 07E 056 1 =S 1%7.96 711625
NORTH 'WEST_1F [tempered 6mm fioat w/'shading) 4317 om FLET 1%.00 0.40 0.36 304 5.00 0.44 3.70 154 00 0.50 0.44 056 0.38 W 3393 241753
MORTH WEST _1F |doaunie Smm ASS fioat w)' shacing] 000 3603 3.57 1%.00 0.40 0.07 30 5.00 0.53 4.00 154 00 .50 053 oE2 0.38 024 5203 IT2L 97
MORTH 'WEST_ZF [temperad 6mm fost) m7E 1807 37T 1%.00 0.40 .58 30 5.00 0.32 370 154 00 .50 0.32 056 1 =S TR 4334.63
MOFTH WEST_ZIF |temperad 6mm float wthading) =7 B.61 4747 1%.00 0.40 0.23 30 6.0 0.13 3.70 154 00 .50 0.3 056 0.38 038 3094 17039
MORTH WEST _ZF |dowunie 3mm ASS fioat w)' shacing] m7E M3 EEL-LY 1%.00 0.40 0.EL 30 5.00 0.38 4.00 154 00 .50 0,38 oE2 0.38 024 EELE 201 16
MORTH 'WEST_3F [temperad 6mm fost) LTS 1807 s 1%.00 0.40 0.7 30 5.00 0.33 370 154 00 .50 0.33 056 1 =S TE3E 432334
MOFTH WEST_3F |temperad 6mm float w/thading) LTS 131% 4138 1%.00 0.40 0.76 30 5.00 0.24 370 154 00 .50 0.24 056 0.38 038 3728 200964
NORTH WEST_3F |dowuinie Smm ASS fioat w)' shacing] LTS 3052 2434 1%.00 0.40 0.44 30 5.00 0,56 4.00 154 00 .50 036 oE2 0.38 024 4444 2431 43
MOFTH 'WEST_4F [temperad 6mm fost] 4733 1807 s 1%.00 0.40 0.50 30 5.00 0,40 370 154 00 .50 0.40 056 1 =S 2142 aia4.04
MOFTH WEST_4F |temperad §mm float w/'thading) 4733 1853 2530 1%.00 0.40 057 30 5.00 0.43 370 154 00 .50 0.43 056 0.38 038 3136 2382 &2
MORTH WEST _4F |doeunie 3mm ASS fioat w)' shacing] 7000 8051 3.3% 1%.00 0.40 0.13 30 5.00 0.87 4.00 154 00 .50 0.87 oE2 0.38 024 BEET 411919
MORTH 'WEST_5F [temperad §mm fioet) 4733 1807 s 1%.00 0.40 0.50 30 5.00 0,40 370 154 00 .50 0.40 056 1 =S 2142 aia4.04
MOFTH 'WEST_5F |temperad 6mm float w)'thading) 4733 M.72 2451 1%.00 0.40 0.34 3.04 5.00 0.86 3.70 154 00 .50 0.46 056 0.38 035 LED 247740
NORTH WEST_3F |dowunie 3mm ASS fioat w)' shacing] 7000 1547 1038 1%.00 0.40 EL] 30 5.00 0.83 4.00 154 00 .50 083 oE2 0.38 024 3209 4053 33
MOFTH 'WEST_&F [temperad 6mm foat) 4733 1807 s 1%.00 0.40 0.50 30 5.00 0,40 370 154 00 .50 0.40 056 1 =S 2142 aia4.04
NOFTH WEST_&F |temperad §mm float w)thading) 4733 M.72 2451 1%.00 0.40 0.34 30 5.00 .45 370 154 00 .50 0.46 056 0.38 038 LED 247740
NORTH WEST_5F |dowumie Smm ASS fioat w)' shacing] 7000 1547 1038 1%.00 0.40 EL] 30 5.00 0.83 4.00 154 00 .50 083 oE2 0.38 024 3209 4053 33
MORTH 'WEST_7F [temperad 6mm fost) EEER 1807 203 1%.00 0.40 0.34 30 5.00 .45 370 154 00 .50 0.46 056 1 =S 108.04 403077
MOFTH 'WEST _7F |temperad 6mm float w/'thading) EEER 2905 14.05 1%.00 0.40 0.35 30 5.00 .54 370 154 00 .50 054 056 0.38 038 £5.27 2708 76
MORTH WEST_7F |dowunie Smm ASS fioat w)' shacing] BOL.00 T3S 5.84 1%.00 0.40 0.09 3.0 5.00 .51 4.00 154 00 .50 051 0E2 0.33 024 5113 435005
Total Ares 1461 32 203 0.35 5523 STETITI
MORTH EAST_LS [RC) 2850 0.00 2850 1%.00 0.40 L 30 5.00 0.00 370 154 00 L 0.00 100 1 100 12 24 12714
MORTH EAST_LiS (orick) L 0.00 054 1%.00 0.40 L 2o 5.00 0.00 370 154 00 L 0.00 100 1 100 12 28 12333
MORTH E&AST_GF |RC) 2874 4.14 24.50 1%.00 0.40 .25 30 5.00 0.14 370 154 00 L 0.4 056 1 =S 4378 1430.72
MORTH EAST_GF |brick) a7 0.00 a4.7% 1%.00 0.40 L 2o 5.00 0.00 370 154 00 L 0.00 100 1 100 12 28 1217
MORTH E&ST_1F |RC) 2874 4.14 24.50 1%.00 0.40 .25 30 5.00 0.14 370 154 00 L 0.4 056 1 =S 4378 1430.72
MORTH EAST_1F |brick) a7 0.00 a4.7% 1%.00 0.40 L 2o 5.00 0.00 370 154 00 L 0.00 100 1 100 12 28 1217
MORTH EAST_2F to 7F (RC) 1B0.E3 2613 134,54 1%.00 0.40 .25 30 5.00 0.14 370 154 00 L 0.4 056 1 =S 4355 503254
MORTH EAST_2F to 7F [orick] 2673 0.00 2673 1%.00 0.40 L 2o 5.00 0.00 370 154 00 L 0.00 100 1 100 12 28 32814
MORTH E&ST U CRATER (RC) 2153 0.00 2153 1%.00 0.40 L 3.40 5.00 0.00 370 154 00 L 0.00 100 1 100 2040 448 50
MORTH EAST U CRATER [orick] 1934 0.00 19921 1%.00 040 1 2o 5.00 .00 3.70 154 00 L 0.00 100 1 1 00 12 28 1507 38
Total Ares 45015 3447 007 3129 19337 34
SOUTH WEST_LG [RC] 2850 0.00 2850 1%.00 0.40 L 30 5.00 0.00 370 154 00 .50 0.00 100 1 100 12 24 12714
SOUTH WEST_LG [brick] L 0.00 054 1%.00 0.40 L 2o 5.00 0.00 370 154 00 .50 0.00 100 1 100 12 28 12333
SOUTH WEST_GF (RC] 2874 4.14 24.50 1%.00 0.40 .25 30 5.00 0.14 370 154 00 .50 0.4 056 1 =S L1gg 128427
SOUTH WEST_GF jorick] a7 0.00 a4.7% 1%.00 0.40 L 2o 5.00 0.00 370 154 00 .50 0.00 100 1 100 12 28 1217
SOUTH WEST_1F [RC] 2874 4.14 24.50 1%.00 0.40 .25 30 5.00 0.14 370 154 00 .50 0.4 056 1 =S L1gg 128427
SOUTH WEST_1F [inick] a7 0.00 a4.7% 1%.00 0.40 L 2o 5.00 0.00 370 154 00 .50 0.00 100 1 100 12 28 1217
SOUTH WEST_2F to 7F [RC] 1B0.E3 2613 134,54 1%.00 0.40 .25 30 5.00 0.14 370 154 00 .50 0.4 056 1 =S 4453 E1DE 15
SOUTH WEST_2F to 7F [brick) 2673 0.00 2673 1%.00 0.40 L 2o 5.00 0.00 370 154 00 .50 0.00 100 1 100 12 28 32814
SOUTH WEST U CRATER [brick) 13129 0.00 13975 1%.00 0.40 L 2o 5.00 0.00 370 154 00 .50 0.00 100 1 1 00 12 28 1550 33
Total Ares 44873 3447 0.08 55T 13473 56
SOUTH EAST 1365 45 B4.20 130465 1%.00 040 0.56 £ 5.00 .04 1.30 154 00 113 0.04 023 100 025 2550 42225 20
Total Ares 1363 45 54.80 0.04 2550 42225 20
OTTV for Ipoh Kechil Residences 42,49
335542 53769
163661 53
| 0.24 [ 42 4

OTTV = 42.49 w/m? (-6%)



Advance OTTV

1. Self Shade

Open vs Close Loop for OTTV Calculation
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1. Self Shade




2. Vertical Green

Advance OTTV
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Creeper by gravity




Advance OTTV

2. Vertical Green
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Advance OTTV

2. Vertical Green
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H20 Panel Felt system Pot system




Advance OTTV

2. Vertical Green




Advance OTTV

2. Vertical Green




Advance OTTV

3. BIPV

F
..Q | -
-

o Quﬁ'l

- —_— -
RPN, SRy

T
-
o rrrR e
i D AB T I NI
———————— T TNy

Glassbel @ Klaipeda, Lithuania




Advance OTTV

3. BIPV

Glassbel @ Klaipeda, Lithuania



Advance OTTV

4. \Nater




Advance OTTV

4. \Nater
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Advance OTTV

4. \Water
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Advance OTTV

4. \Nater
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BMW Group Pavilion @ London, UK



4. \Water
@ London, UK
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Advance OTTV
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5. Recycle




Advance OTTV
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Advance OTTV

5 Aces
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Green Roof
Types & Suitabllity



Roof Insulation
TYPE OF ROOF INSUATION

47 “h_' '. |

& . (‘? "ﬂ
E £
.

Rl

T % | s Ulation

' 1= o
-_———"——ﬂWater Feature/Pool

Double Roof
Lift Core / Staircase

<= as insulation
Double Roof g N

Secondary Roof. g Double Roof
Top finish with Raise Deck
glass/canve?si Insulation
Common materia Rigid Form

of canvas are PVC,
acrylic and
polyethylene

Insulation
Turf as insulation




Roof Insulation
1. Rigid Foam (Board)

specification
RC kicker drill with metal
starter par 110 drill ot very 1.2m x 1 2rn cast groove panel
300rmm ofc with S0mm depth joints filled with MAPEFLEX PL-40
seglant [12.5mm x 25mimi)

MAPEFOIL OPM 150

Crazhed line indicated ) az seperafion layer

S0x75x1.5mm thk aluminium _ '
s laid to fall at every FALL —— 50mim thk. URSA HREL edruded ——— . \
1 200rmim N insulaticn with density of 32kg/m® to

manuf's spec

1|' . . 2 coafs of MAPEl PLASTIMUL PU —— . I

i ELASTOMERIC PU waterproof '

:I membrane at total

[ consumption of 1.3 litref/m?

i '

1

$ — 2 coafs of MAPEl PLARNISEAL 288 —

I' FALL CEMENTITOUS waterprocfing

Bl + i = coating at rate of =
aster with painting to - . : . . . 1.0kg/rm®fcoat =
specification N E 300 150 1200 1200 Le o
s 5 - .
- - ! B o
REainwater cuflet - — e e e :
- - - TTT Ty T rrrrrT e E
to specification : - r2ar/awin | mimivmi Il MO NANAA NN AN AN
. A | T A 1 J.\ AT FRAYRY) LAY T Ll AT T YA I iy
I AL L LR LY L L) L L L AWl LA L L L L)
—-l e L ——— e —
MAPEFLEX PU 45 I I
[

Angle filet to
specification

Zine layer of swellakle
waterstop wrap around
the pipe sleeve to
architects approval

C slab cast to fall to
enar's detail

Min S0mm thk protective
cement screed laid to fall and
ftrowelled smooth finish

Arcund the perimeter edoes and

af every 3rd panel interval cast

. straight down joints filled with

\l\ MAFEFLEX PU 40 polyursinane
sealant & mapefoam backing

[M2.5mrm width x 12.5mm depth)

/1 ~WATERPROOFING INSULATION DETAIL

y SCALE 1:5

e




Roof Insulation
2. Bulk

Compressed




Roof Insulation

3. Reflective / Radiant Barrier

MS 2095:2014 section 3.5 and section 3.6

Radiant Barrier
Reflective surface within an enclosed air space

Reflective Insulation

Reflective surface laminated onto woven, foam, etc
which has a resisted conductive element




Roof Insulation

3. Reflective / Radiant Barrier

Have an emittance rating < 0.05
(Reflect > 95% of heat radiation)

Note: Emittance Is a ratio of energy or heat that Is intercepted
by the insulation and radiated outwards.

Reflective Insulation and Radiant barriers are not
Insulators and therefore have low R-value.

When they are used within enclosed air spaces as
part of an insulating system, It reduces the heat
emitted through the roof and enable the insulation to
perform near Its intended R-value.




Caution

In order to perform properly, reflective insulation and radiant
barriers must be installed facing (single or double sided) an
enclosed air space of appropriate dimensions to work as part
of an insulating system.

Roof attics are not considered as appropriate air spaces
because of the convection air movement within them.

When placed directly against another material, these barriers
can transfer heat by conduction, instead of blocking or
reflecting it.

Roof Insulation

3. Reflective / Radiant Barrier




Roof Insulation
4. Spray

Can applied to both heavyweight and lightweight roofs.
Can fill even the smallest of cavities, thus creating an
effective insulation.

ADbility to conform to irregular roof shapes.
Caution

Difficult to maintain the consistent thickness hence affect
the R-value property.




Roof Insulation
5. Turf

Plant
Soll
Roof Barrier Membrane

Drain Cell

Water Proofing
Concrete Slab (to Fall)

1/2 Slab System




Roof Insulation

6. Water
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EXAMFLE 8 ¥ Thermal Conductivity  Thermal Resistance
= (W/mK (miK/W)
1 External Air Film - 0.044
2 12mm Roaof Tile 0.8306 0.014
3 50mm 40kg/m3 Mass Insulation 0.036 1.388
4 Radiant Barrier Single Sided (facing down) - 0.000
5 75mm Rafter + Enclosed Air Space - 0.943
6 Plasterboard 13mm thk 0.250 0.048
7 Internal Air Film - 0.160
TotalR = 2.097
U-Value = 1/R
U-Value = 0.39
Roof Lightweight (rLW)
Matenal Tie (mT)
Insulation Mass (iM) + Radiant Barrier Single Sided (iRB55) facing down
Ceiling Inclined (cl)
Atlic Mo ([ aMD)
ode MW _mT_IM+IRESS_Cl_aNO

Roof Insulation

/. Combination



EXAMPLE 11

Layers

1 External Air Film
2 12mm Roof Tile
3 50mm 40kg/m3 Mass Insulation

4 Radiant Barrier Single Sided (facing down)
5 75mm Rafter

6 Attic Space (unventilated)
7 Plasterboard 13mm thk

g Internal Air Film

Total R =
U-Value =
U-Value =

Thermal Conductivity
(W/mK)

0.836
0.036

Thermal Resistance

(m*K/W)

0.044

0.014
1.3828

0.000
0.000

1.090
0.045

0.160
2.744

1/R
0.36

Roof Lightweight (rLWW)

Matenal Tle (mT)

Insukation [Aass (iM) + Radiant Barrier single Sided (IRBS5) facing down
Ceiling Horzontal (cH)

Aftic Linventilated | alJV)

Code

LW _mT _iM + IRBSS cH_alV

Roof Insulation

/. Combination



EXAMPLE 12

Layers

1 External Air Film
2 12mm Roof Tile
3 50mm 40kg/m3 Mass Insulation

4 Radiant Barrier Single Sided (facing down)
5 75mm Rafter

6 Attic Space (ventilated)
7 Plasterboard 13mm thk
& Internal Air Film

TotalR =
U-Value =
U-Value =

Thermal Conductivity
(W/mK)

0.836
0.036

Thermal Resistance
(m*K/W)
0.044

0.014
1.388
0.000
0.000

1.360
0.043
0.160
3.014
1/R
0.33

o Ratio of Openin
o B = T 1to&00 PES
= : |
o [
7 b=
' i
8
Rool Lightweight (riLwW)
Material Tile (mT)
Insulation Mass (iM) + Radiant Bamier Single Sided (iRBSS) facing down
celing Horzontal (cH)
AHIC Ventilated ( av)
Code W mT_IM + IRBSE: _cH _aV

Roof Insulation

/. Combination



Roof Insulation

/. Combination




EECA

Energy Efficiency & Conservation Act



ENERGY EFFICIENCY AND CONSERVATION BILL 2023

Clause

L |

e

ARRANGEMENT OF CLAUSES

Part [

PRELIMINARY

Short title and commencement
Interpretation
Application

Part 11
FUNCTIONS AND POWERS OF THE COMMISSION

Functions and powers of the Commission

ParT III
DUTIES OF ENERGY CONSUMER

Appointment of registered energy manager
Energy management system

Energy efficiency and conservation report
Energy audit

Energy audit report

ParT IV
DUTIES OF PERSON IN CHARGE OF BUILDING

Energy intensity label

Display of energy intensity label

Alteration, forgery, etc.. of energy intensity label
Energy intensity performance

Energy audit report in respect of building
Energy efficiency improvement plan

Non-application of sections 13, 14 and 15

= Applicable > 8000m?2
= Up to RM100,000 Fine

BEI

EECA

OTTV



* Star Rating
BE| RANGE
STAR RATING
VALUE

1 8.6 6.8 ¢

NATIONAL BUILDING

ENERGY LABEL

BUILDING CATEGORY

OFFICE

TUILDING ENERGY INTENSITY 201
xWh/m' 'vear

EECA



EECA

.._ql. ¥ e = i .

Office Building

Mall

Healthcare Data Centers




EECA

Technical Expert Working Group Members

1. Ar Michael, Ching Chee Hong - Malaysia Green Building Council

2. Mr Tan Tze Meng - Malaysia Digital Economy Corporation Sdn. Bhd

3. Ir Chen Thiam Leong - PRIMETECH Engineers Sdn. Bhd.Malaysia

4. Mr Gregers Rehman - [EN Consultants Sdn. Bhd.

5. Ts. Steve Anthony Lojuntin - Sustainable Energy Development Authority (SEDA)

6. Assoc. Prof. Ir. Dr Nofri Yenita Dahlan - Universiti Teknologi MARA (UiTM)

7. Ir. Lum Youk Lee - Persatuan Pengurusan Kompleks Malaysia (PPKM)



MPPP
GBI Silver/Gold, RE50%



Invest in the built environment to D3:

THEME D improve resilience

To improve the delivery of municipal and government services, smart technologies will be deployed by Penang
Island City Council (MBPP), the Seberang Perai Municipal Council (MPSP) and other government agencies.

Sensors and other connected devices to collect data are to be installed to enable dynamic management for
real-time monitoring and response. Community apps will be developed in parallel. This will extend to traffic
management, electricity provision, water supply, lighting, parking and disaster management.

Energy production is to be diversified through the development of a solar industry — smaller-scale devices fitted to
existing buildings and larger-scale solar farms. The local government, working together with Tenaga Nasional
Berhad, can introduce development guidelines to encourage existing buildings to be retrofitted for solar energy or
waste-to-energy production.

There are 1.2 mobile broadband subscriptions for every 1 person Cities in Penang have the highest potential for solar power generation
in Penang in Peninsular Malaysia

Yearly Average Values of Solar Irradiance (kWh/m?)

Percentage of Population Subscribed to Broadband Services

Kota Kinabalu |
Kuala Lumpur 212%

- 14% Bayan Lepas ||

Selangor | .
O M 14% George Town |
Mobile
Pulau Pinan | = .
9 I 12% B Fied Johor Bahru |
Malaysia N &% Kuala Lumpur
Source: DOSM
Source: Energy Commission

— T

1. Mandatory adoption of smart technologies for the 3. Implementing a smart reporting dashboard of key

delivery of municipal services Penang_indicators
I N . -------------l

2. Collaborating with local communities and NGOs on || 4. Investing in renewable energy |
smart city initiatives I i

h----------------l

— T

100% 100% 100%

of government agencies using green and smart government of new development deploying
smart technologies buildings smart city technology

Integrate municipal services with smart technologies

AONINISTFY FIAOU4AI OL INIFINNOYIANT 1171Ng IHL NI LS3ANI




G

Despite its reputation as the state that manages its water resources most effectively, Penang nevertheless faces
serious challenges in coming decades where water security is concerned. Plans are therefore being laid to secure
steady sources for clean water.

Penang is very vulnerable to climate change. The average temperature in urban Penang is predicted to rise by 1.5°C
by 2030. A combination of increased temperature and flooding will affect the wellbeing of citizens and lead to
cumulative economic losses of up to RM 6 billion by 2030.

Penang intends to lead the nation by developing Malaysia’s first climate adaptation plan. This will be followed by
initiatives focused on cooling urban areas through greening and flood-risk mitigation. Adoption of a ‘sponge city
model’ - one that absorbs water naturally through more permeable surfaces - will go a long way towards reducing

floods.

Existing disaster mitigation and management strategies will also be updated to incorporate the latest predictions
on temperature and flooding associated with climate change.

Penang’s minimum temperature is expected to rise by 1.5°C by 2030

Penang’s Minimum Temperature (Altitude 3.3m) (°C)
s

Source
DOSM,
2015 2016 2017 2030 Think City

Cases of flooding in Penang have doubled to 41 in 2017 from 20 in 2015

Flood Incidents
Reported by State
<

Selangor

8= Penang

A
= ®
v
—8— Kuala Lumpur "4 Q
PN

24.4 244

Source: JPS

— T

1. Partnering with international organisations to
develop and implement climate adaptation plans

2. Piloting nature-based urban cooling initiatives

ALL 30% 100%

new Iof infrastructure  hotels in Penang
developments [ construction to be green
with GBI Gold materials
certified from recycled
2020 onwards

3. Adopting a sponge city approach to reduce flood
risk

4. Updating disaster mitigation and management
strategies to incorporate weather and flood risk

20% 100% 200,000

reduction in LED street lights additional trees
domestic water  with smart pole planted in
consumption per functions Penang
capita per day

THEME
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MAJLIS BANDARAYA PULAU PINANG
JABATAN KAWALAN BANGUNAN

PARAS 14, KOMTAR, JALAN PENANG, 10875 PULAU PINANG.
TEL : O4-25% 21388

Rujukan Kami : MBPP.JB.100-5/1/25
Tarikh - |3 Mac 2024

SEPERTI SENARAI EDARAN

YBhg. Dato’ / Datuk / Datin / Tuan / Puan,

MAKLUMAN SYARAT TAMBAHAN YANG DIKENAKAN DI PERINGKAT KELULUSAN
PERMOHONAN MERANCANG DAN PELAN BANGUNAN

Dengan segala hormatnya, saya diarah merujuk kepada perkara di atas.

2. Ingin dimaklumkan bahawa pihak Maijlis Bandaraya Pulau Pinang (Majlis)
ingin memperjelaskan bahawa syarat berikut yang dikenakan diperingkat kelulusan

Permohonan Merancang dan Pelan Bangunan iaitu :
N 3 5 5 5 5 5 =5 8 5 85 8 &85 &85 &5 =85 85 85 &8 &8 &8 &8 &85 &8 &85 &8 8 B B B B

‘Cadangan pembangunan ini hendaklah menggunapakai ciri-ciri ‘Renewable Energy’ [
terutamanya penggunaan ‘Solar Energy’ sekurang-kurangnya 50% dan memperolehi i
sekurang-kurangnya pengiktirafan ‘Green Building Index (GBIl)’ pada tahap kategori i
‘Gold / Silver’, '

adalah hanya tertakluk kepada penggunaan 'Solar Energy' sekurang-kurangnya 50%
untuk kemudahan ruang-ruang hakmilik bersama (common area) sahaja.

Untuk makluman.Sekian, terima kasih.

“MALAYSIA MADANI”
“BERKHIDMAT UNTUK NEGARA”
"CEKAP, AKAUNTABILITI, TELUS"

Saya yang menjalankan amanah,
(HAJI RIZUWAN BIN SALLEH)

Pengarah Kawalan Bangunan
Majlis Bandaraya Pulau Pinang

PENANG 6

SILA SEBUTKAN NO. RUJUKAN KAMI BILA MENJAWAB




Thank You
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