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What is Green Mark? 

The Building and Construction Authority (BCA) Green Mark scheme was launched in 2005 and is an 

internationally recognised green building rating system tailored for the tropical climate. Green Mark 

sets parameters and establishes indicators to guide the design, construction and operation of 

buildings towards increased energy effectiveness and enhanced environmental performance.  

BCA Green Mark is comprised of a number of distinct rating tools that together holistically rate the 

built environment for its environmental performance. These include: 

¶ New Buildings including Non-Residential, Residential and Landed Housing 

¶ Existing Buildings including Non-Residential, Residential and Schools 

¶ User Centric including Office Interior, Retail, Supermarket, Restaurant and Data Centres 

¶ Beyond Buildings including Districts, Parks, and Infrastructure 

Green Mark 2015 

Green Mark for New Buildings ς (Non-Residential) 2015 is the fifth edition of the Green Mark scheme 

for new buildings. Developed with extensive industry collaboration and 10 years of Green Mark, this 

version delivers:  

¶ A streamlined criteria that addresses sustainability in a more balanced and holistic manner 

¶ Greater Emphasis ς climatically contextual design, energy effectiveness, greater focus on 
health and wellbeing of building occupants, smart buildings, and a systematic approach to 
addressing embodied energy and resource use. 

¶ Recognises the design process and encourages due processes to respond to site context which 
facilitates sustainability to be considered at the early project stages where there is the 
greatest opportunity for low cost, high reward options to be implemented. 

¶ Green Mark itself becomes a design guide and accessible to professionals, students and the 
population at large 

¶ A collaborative frameworkς with 102 external industry members involved in its setting of 
metrics, assessment methods and performance levels. 

Why Green Mark? 

Green Mark provides a consistent method to assess and verify buildings for their overall 

environmental performance which assists project teams to deliver a more sustainable built 

environment and encourages best practice and market transformation.  

Green Mark 2015 provides a platform to recognise and make mainstream the leadership needed to 

drive creative, organisational & technical improvements to the overall environmental credentials of 

projects. It aims to further stretch building outcomes to substantially reduce the environmental 

impacts and increase the life-cycle quality of projects. 

The assessment process of Green Mark is based on a face to face assessment with BCA Green Mark 

officers, thus the assessments are rigorous, independent from commercial interests and fair. BCA 

Green Mark is ISO 9001 certified for its quality assurance processes ensuring a robust system is in 

place for project certification. 
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Outcomes of Green Mark 2015 

Green Mark aims to drive sustainability outcomes enabling us to develop a high quality, 

environmentally sustainable built environment for our current and future generations. 

Climate Responsiveness 

A Green Mark building demonstrates its emissions reduction and its resilience to the effects of climate 

change. This means that the building will have a closer connection to the climate in which it is located 

through considered contextual design that take advantage of climatic vernacular as well as low carbon 

active technology.  

 

Resource Stewardship 

!ǎ ǎǘŜǿŀǊŘǎ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǊŜǎƻǳǊŎŜǎΣ ŀ DǊŜŜƴ ōǳƛƭŘƛƴƎ ǿƛƭƭ ǳǎŜ ǊŜǎƻǳǊŎŜǎ ƛƴ ŀƴ ŜŦŦƛŎƛŜƴǘ ƳŀƴƴŜǊ ǘƻ 

reduce its environmental footprint over the building life cycle. The building will demonstrate its 

effective management of energy, water and waste as well as the use of physical resources including 

the choice of construction materials and construction methods, the material finishes, and the 

embodied energy of the building.  

 

Health & Wellbeing 

A Green building shall contribute positively to the health and wellbeing of the user. It should be 

comfortable and a healthy conducive environment that is fit for its purpose. This ensures that the built 

environment enhances its vibrancy and liveability which is important for human health. 

 

Conservation of Ecological Systems 

A Green Building considers its wider impact on the biosphere through the integration of nature and 

protection of natural systems including flora and fauna.  
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Assessment Process 

The BCA Green Mark Certification Process is as follows: 

 

 

 

 

 

 

 

 

 

 

 

Green Mark 2015 Ratings 

The environmental performance of a building development shall be determined by the numerical 

scores (i.e Green Mark points) achieved in accordance with the applicable criteria using the scoring 

methodology and the prerequisite requirements on the level of building performance as specified in 

this Green Mark scheme document.  Under this assessment framework, points are awarded for 

incorporating sustainable design features and practices, which would add up to a final Green Mark 

Score. Depending on the level of building performance and Green Mark Score, the building 

development will be eligible for certification under one of the ratings namely BCA Green Mark Gold, 

GoldPLUS or Platinum. For Singapore projects Green Mark Certified level shall be tied to the 

Environmental Sustainability Regulations. The design of the building development shall also meet all 

the relevant mandatory requirements regulated under the Building Control Regulations. 

The Green Mark Score of the building design is the total of all the numerical scores (i.e. Green Mark 

points) assigned based on the degree of compliance with the applicable criteria.  The following table 

states the corresponding Green Mark Score to attain the respective Green Mark rating namely BCA 

Green Mark Gold, GoldPLUS and Platinum. Buildings must also fulfil their respective pre-requisite 

requirements to attain the respective Green Mark rating. The total points scored include the bonus 

points scored under Advanced Green Efforts 

            Application Pre-Assessment 
 Actual 

Assessment 
Verification 

¶ Site verification to be 
conducted upon project 
completion. 
 

¶ Site verification process 
includes review of delivery 
records, updated documents on 
green features, building energy 
performance data and 
photographic evidences. Site 
inspection and measurement 
will be conducted. 

 

¶ For projects with BCA GoldPlus 
and Platinum rating, energy 
savings based on the actual 
building operating data and 
parameters will be required to 
ascertain the energy 
performance of the building 

 

 

¶ A pre-assessment audit will 
be conducted to give the 
project team a better 
understanding of the criteria 
and evaluation of the 
certification level sought.   

¶ Submittal of application with 
relevant supporting documents          
for certification upon finalisation          
of building design. 

 

¶ Upon acceptance of application and 
fee payable, a BCA Green Mark 
Assessor will be assigned for the 
duration of the project. 

 

 

¶ Actual assessment to be 
conducted once the design and 
documentary evidences are 
ready. 

 

¶ Assessment process includes 
design and documentary reviews 
to verify if the building project 
meets (i) the intents of the 
criteria and certification level; 
and (ii) the prerequisite 
requirements.   
 

¶ For projects with potential BCA 
Green Mark GoldPlus and Platinum 
rating, there is a requirement for 
projects to be presented and 
assessed by panel members.  
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 BCA Green Mark Award Rating  

Green Mark Score Green Mark Rating 

70 and above Green Mark Platinum 

60 to < 70 Green Mark GoldPLUS 

50 to < 60 Green Mark Gold 
Green Mark Certified is equivalent to the BCA Regulation for Environmental Sustainability 

Criteria Overview 

To dovetail the criteria with the sustainable outcomes of Green Mark 2015, the criteria will be re-

structured into 5 sections, with 16 criteria and 79 sustainability indicators. 
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Green Mark 2015 Indicators 

S/N Item Points Page  

Pre Requisites  

P01 ς P22 Prerequisites for All Projects NA 9 

P.23 ς P38 Pre-requisite Requirements ς Gold, GoldPLUS and Platinum 
Awards 

Varies 44 

1. Climatic Responsive Design 30 65 

1.01 Leadership 10 66 

1.01a Climatic and Contextually Responsive Brief 1 67 

1.01b Integrative Design Process 2 68 

1.01c Environmental Credentials of Project Team 2 69 

1.01d Building Information Modelling 2 70 

1.01e User Engagement 3 73 

1.02 Urban Harmony 10 76 

1.02a Sustainable Urbanism 5 77 

1.02b Integrated Landscape and Waterscape 5 84 

1.03 Tropicality 10 89 

1.03a Tropical Façade Performance 4 90 

1.03b Spatial Quality and Internal Organisation 2 94 

1.03c Ventilation Performance 4 95 

2. Building Energy Performance 30 99 

2.01 Energy Efficiency 7 100 

2.01a Air Conditioning Total System Efficiency 4 101 

2.01b Lighting Efficiency 3 103 

2.02 Energy Effectiveness 15 104 

2.02a Building Energy 11 105 

2.02b Car Park Energy 2 106 

2.02c Receptacle Energy 2 107 

2.03 Renewable Energy 8 108 

2.03a Feasibility Study 0.5 109 

2.03b Solar Ready Roof 1.5 111 

2.03c Replacement Energy 6 113 

3. Resource Stewardship 30 115 

3.01 Water 8 116 

3.01a Water Efficient Systems 3 117 

3.01b Water Monitoring and Leak Detection 2 122 

3.01c Alternative Sources of Water 3 126 

3.02 Materials 18 127 

3.02a Sustainable Construction 8 128 

3.02b Embodied Energy and Life Cycle 2 134 

3.02c Sustainable Products 8 135 

3.03 Waste 4 141 

3.03a Environmental Construction Management Programmes 1 142 

3.03b Operational Waste Management 2 144 

3.03c Provision of Recycling System for Horticultural or Wood 
Waste 

1 145 
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S/N Item Points Page  

4. Smart and Healthy Building 30 146 

4.01 Indoor Air Quality 10 147 

4.01a Occupant Comfort 2 148 

4.01b Outdoor Air 3 153 

4.01c Contaminants 5 158 

4.02 Spatial Quality 10 164 

4.02a Lighting 6 165 

4.02b Acoustics 2 174 

4.02c Wellbeing 2 180 

4.03 Smart Building Operations 10 184 

4.03a Energy Monitoring 3 185 

4.03b Demand Control 3 188 

4.03c Integration and Analytics 3 191 

4.03d System Handover and Documentation 1 195 

Green Mark Points Total 120 

5. Advanced Green Efforts 20 200 

5.01 Enhanced Performance 15 201 

5.02 Demonstrating Cost Effective Design 2 202 

5.03 Complementary Certifications 1 203 

5.04 Social Benefits 2 204 
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0. Pre-requisite Requirements 
 

Pre-requisite Requirements 

The pre-requisites for Green Mark 2015 sets the minimum environmental considerations that a 

projecǘ ǎƘŀƭƭ ŘŜƳƻƴǎǘǊŀǘŜ ōŀǎŜŘ ƻƴ ƛƴŘǳǎǘǊȅ ƴƻǊƳǎΦ  Lǘ ƛƴŎƭǳŘŜǎ ǇǊƻǾƛǎƛƻƴǎ ŦǊƻƳ ƻǘƘŜǊ ./!Ωǎ 

.ǳƛƭŘƛƴƎ /ƻƴǘǊƻƭ !ŎǘΩǎ !ǇǇǊƻǾŜŘ 5ƻŎǳƳŜƴǘΣ {ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǊŜƎǳƭŀǘƛƻƴǎ ōȅ ƻǘƘŜǊ 

government bodies where relevant. 

The pre-requisite section has been organised to lead the project team through the various 

performance requirements necessary to achieve the level of rating desired.  

The pre-requisites for all projects must be achieved in order to progress to score Green Mark points 

in the 5 main green mark sections.  

Pre-requisites for All Projects:  

P.01-P.22 shall be achieved by all projects in order to be eligible for Green Mark Certification.  

Pre-requisites for Gold, GoldPLUS and Platinum: 

All pre-requisites above shall be met with the applicable additional requirements in P.23-P.38. 
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Pre-requisite Requirements ς All Projects 

P Pre-Requisite Requirements for All Projects 
P01 Envelope Thermal Transfer Value (ETTV) 

P02 Maximal Thermal Transmittance for Roof 

P03 Air tightness and leakage 

P04 Air Conditioning Design System Efficiency  

P05 
Permanent Instrumentation for the Measurement and Verification of Air Conditioning 
Systems 

P06 District Cooling System Efficiency 

P07 Energy Recovery Systems 

P08 Refrigerants 

P09 Minimum Ventilation Rate  

P10 Filtration Media for Times of Pollution 

P11 Thermal Comfort 

P12 Minimum Illuminance Levels 

P13 Artificial Lighting Energy Performance 

P14 Visible Flicker Free Lighting 

P15 Vertical Transportation Efficiency 

P16 Electrical Sub-Metering & BMS  

P17 Energy Systems Controls 

P18 Water Efficient Fittings 

P19 Cycle of Concentration for Cooling Towers 

P20 Low VOC Paints  

P21  Sound Level 

P22 Bicycle Parking 
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P.01 Envelope Thermal Transfer Value (ETTV) 
Intent  

To reduce air conditioning energy consumption to cool the indoor environment of the building due to 

thermal heat gain through the building façade.  

Scope 

Applicable to all buildings with GFA җ 2000m2 and air-conditioned areas җ 500 m2. 

Assessment 

!ǎ ŘŜǘŜǊƳƛƴŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ŦƻǊƳǳƭŀ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ άCode on Envelope Thermal Performance 

for BuildingsέΣ ǘƘŜ 9¢¢± ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘΥ 

Table P.01 -1 Maximum ETTV 

Level of Award Maximum ETTV  

Certified 45W/m2 

Gold 45W/m2 

GoldPlus 40W/m2 

Platinum 38W/m2 

 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ ETTV calculation  

¶ Architectural elevation drawings showing the composition of the different façade or wall 

systems that are relevant for the computation of ETTV 

¶ Architectural plan layouts and elevations showing all the air-conditioning areas 

¶ Extracts of the tender specification or material schedules showing the material properties of 

the façade and external walls 

 

Verification (As Built):  

Submission of the following: 

¶ Purchase orders/ delivery orders of the façade and external wall system  

¶ As-built material schedules showing the material properties of the façade and external walls 

¶ Revised ETTV calculation in the event of any design changes that negatively affect the ETTV 

 

References 

./! {ƛƴƎŀǇƻǊŜ όнллуύ Ψ/ƻŘŜ ƻƴ 9ƴǾŜƭƻǇŜ ¢ƘŜǊƳŀƭ tŜǊŦƻǊƳŀƴŎŜ ŦƻǊ .ǳƛƭŘƛƴƎǎΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf  

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf
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P.02 Roof Thermal Transfer  

Intent  

To reduce thermal heat gain through the building roof. 

Scope: 

Applicable to all buildings with GFA җ 500m2  

Where a building is partially air-conditioned and the aggregate air-conditioned area is < 500m2, the U-

value for the gross area of the roof shall adhere to Table P.03-2 as well. 

Assessment 

For buildings with aggregate air-conditioned area җ 500m2 

For roofs with skylights, the Roof Thermal Transfer Value (RTTV) as determined in accordance with the 

formula set out in the Code on Envelope Thermal Performance for Buildings shall not exceed 50W/m2.  

For roofs without skylights, the average thermal transmittance (U-value) for the gross area of the roof 

shall not exceed the limit prescribed in the table below for the corresponding weight group: 

Table P.02 -1 Maximum Thermal Transmittance for roof of air-conditioned building 

Weight Group Weight Range (kg/m2) 
Maximal thermal 
transmittance ς U-value  
(Wm-2K-1) 

Light < 50 0.5 

Medium 50 to 230 0.8 

Heavy > 230 1.2 

 

For non-air-conditioned buildings and buildings with aggregate air-conditioned area < 500m2  

For roofs of predominantly non-air conditioned buildings, the U-value for the gross area of the roof 

shall not exceed the limit prescribed in the table below for the corresponding weight group: 

Table P.02 -2 Maximum Thermal Transmittance for roof of non-air-conditioned building 

Weight Group Weight Range (kg/m2) 
Maximal thermal 
transmittance ς U-value 
(Wm-2K-1) 

Light < 50 0.8 

Medium 50 to 230 1.1 

Heavy > 230 1.5 

 

The limits stipulated in Table P.02-2 does not apply to open sided sheds, linkways, covered 

walkways, store rooms, utility rooms, plant rooms and equipment rooms 
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Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ RTTV calculation or U-value calculations  

¶ The weight calculations of the various roofs and their detailed cross section 

¶ Architectural plan layouts and elevations of the roof areas and the air-conditioned spaces 

¶ The weight calculations of the various roofs and their detailed sectional drawings of the roof 

composition 

¶ Extracts of the tender specification or material schedules showing the material properties of 

the roofs 

 

Verification (As Built): 

Submission of the following: 

¶ Purchase orders/ delivery orders of the roof materials 

¶ As-built material schedules showing the material properties of the roof  

¶ Revised RTTV or U value calculation in the event of any design changes that negatively affect 

those values 

 

Definitions 

Roof Thermal Transfer Value (RTTV): A measure of the average heat gain into a building through its 

roof. 

References 

./! {ƛƴƎŀǇƻǊŜ όнллуύ Ψ/ƻŘŜ ƻƴ 9ƴǾŜƭƻǇŜ ¢ƘŜǊƳŀƭ tŜǊŦƻǊƳŀƴŎŜ ŦƻǊ .ǳƛƭŘƛƴƎǎΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf  

 

  

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf
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P.03 Air tightness and leakage 

Intent  

To design the building envelope to prevent uncontrolled air leakage, and thus minimise any infiltration 

of pollutants and hot and humid air from outdoors. 

Scope: 

Applicable to all building envelopes bounding air-conditioned spaces. 

Assessment 

All windows on the building envelope shall not exceed the air leakage rates as specified in SS 212: 

2007 ς Specification for Aluminium Alloy Windows. 

Guidance Notes 

At Design Stage:  

QP declaration that design of the fenestrations and the onsite construction quality will ensure air 

leakage rates will not be exceeded. 

Verification (As Built): 

Submission of air tightness & leakage verification report 

References 

Singapore Standard 212 (2007) Ψ{ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ !ƭǳƳƛƴƛǳƳ ŀƭƭƻȅ ǿƛƴŘƻǿǎέ; SPRING Singapore 

L{h ффтн όнллсύ Ψ¢ƘŜǊƳŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ōǳƛƭŘƛƴƎǎ ς Determination of air permeability of buildings ς Fan pressurisation 

ƳŜǘƘƻŘΩ LƴǘŜǊƴŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ hǊƎŀƴƛǎŀǘƛƻƴΦ 
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P.04 Air Conditioning System Efficiency  

Intent  

Air conditioning systems are one of the most energy intensive components of the base building. Air-

conditioning systems should be sized based on an accurate peak building cooling load as well as the 

cooling load profile so as to meet the operating load conditions with optimal efficiency. Various 

combinations of chillers should be considered and designed to match the intended building cooling 

load profile during operation for better energy performance. 

Where   the   cooling   capacity   of   any   air-conditioning   system exceeds  30  kW,  the  equipment  

shall  comply  with  the relevant provisions  of  SS  530: 2014  -  Code  of  Practice  for  Energy Efficiency 

Standard for Building Services and Equipment and  SS 553: 2015 - Code of Practice for Air-Conditioning 

and Mechanical Ventilation in Buildings. 

 

P.04 (i) ς Water Cooled Chilled Water Systems 
P.04 (ii) ς Air Cooled Chilled Water Systems and Unitary Systems  
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P.04 (i) Water Cooled Chilled Water Systems 

Scope 

Applicable to air-conditioned building areas with an aggregate air conditioned floor area җ 500m2 using 

a central water cooled chilled water system. The plant efficiency includes chillers, associated pumps 

and cooling towers. 

Assessment 

The design system efficiency (DSE) of the chilled water plant shall be computed based on the simulated 

operational design load profile with the power inputs of the various system components selected over 

the operating range of the cooling load conditions.  

The following minimum design system efficiencies must be met: 

Table P.04-1 Minimum Design System Efficiency of Water Cooled Chilled Water Plants 

Green Mark Rating Building Cooling Load (RT)  

<500 RT ů500RT 

Minimum Design System Efficiency (kW/RT) 

Certified 0.8 0.7 

Gold 0.75 0.68 

GoldPlus 0.7 0.65 

Platinum  0.68 0.65 

Building Cooling Load is determined based on the peak load on the design day. The Design System Efficiency 

(DSE) is based upon the Operational Design Load which is determined by the average load profile through an 

annual heat load simulation  

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Simulated cooling load profile over the operational hours prescribed and the inputs used  

¶ Plan layouts showing the mode of ventilation of spaces within the building as well as the 

location of the plant room and cooling towers.  

¶ Technical specifications and product information of the various components of the building 

cooling system designed for. 

¶ Detailed calculations of the part load power consumption of the various components over 

the operational design load profile 

¶ Pump head calculations 

 

Verification (As Built): 

Submission of the following if applicable: 

¶ Delivery orders of air conditioning system  

¶ Completed Operational System Efficiency report of the air conditioning system detailing the 

total operational performance measured over a 1 week period. 
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Definitions 

Design System Efficiency (DSE): Total kW/RT based on the calculation of the system power input (kWh) 

over the total building simulated operational design load (RTh). 

Peak building cooling load: Determined based on design day conditions, namely where solar gains and 

outdoor temperatures are at their highest and there is full occupancy.  

Operational design load: The simulated building cooling load profile based on the average cooling load 

ŦƻǊ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ƘƻǳǊǎ ǎǇŜŎƛŦƛŎ ǘƻ ōǳƛƭŘƛƴƎ ǘȅǇŜ The operational performance shall be 

based on the average RT over the time range in table P.04-2. 

Table P.04-2 Operational Hours to Ascertain the Design System Efficiency  

Building Type  Operational Hours 

Office Buildings 9 a.m. to 6 p.m. 

Retail Malls 10 a.m. to 10 p.m.  

Hotels 24 Hours 

Other Building Types To be determined based on operating hours   

 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рол όнлмпύ ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩΤ {twLbD 

Singapore  

./! {ƛƴƎŀǇƻǊŜ όнлмоύ Ψ/ƻŘŜ ƻƴ tŜǊƛƻŘƛŎ 9ƴŜǊƎȅ !ǳŘƛǘ ƻŦ .ǳƛƭŘƛƴƎ /ƻƻƭƛƴƎ {ȅǎǘŜƳΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/EnvSusLegislation/others/Code_Periodic_Energy_Audit_Bldg_Cool_Sys.pdf  

  

http://www.bca.gov.sg/EnvSusLegislation/others/Code_Periodic_Energy_Audit_Bldg_Cool_Sys.pdf
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P.04 (ii) Air Cooled Chilled Water Plant or Unitary Conditioners 

Scope 

Applicable to air-conditioned building areas with an aggregate air conditioned floor area greater than 

500m2 using either air cooled chilled water systems or unitary systems such as variable refrigerant 

volume or variable refrigerant flow systems. 

The air distribution system efficiency shall be excluded in this instance. 

Assessment 

The design system efficiency (DSE) of air-cooled chilled-water plant can be computed based on the 

efficiency at the expected operating part-load condition over the simulated operational design load 

profile as P.04(i) 

The DSE for unitary systems shall be based upon the total weighted system efficiency.   

The following minimum design system efficiencies must be met: 

Table P.04-3 Minimum Design System Efficiency of Air Cooled Chilled Water Plants or Unitary Systems 

Green Mark Rating Building Cooling Load (RT) 

<500 RT ů500RT 

Minimum Design System Efficiency (kW/RT) 

Certified 0.9 0.8 

Gold 0.9 DSE Must demonstrate 
equivalency with P.04(i) to be 
considered.  

GoldPlus 0.85 

Platinum  0.78 
For areas with unitary system cooling, each system zone shall be simulated and the total weighted system 

efficiency derived over the total weighted cooling load (RThweighted x COPweighted).  

Guidance Notes 

At Design Stage:  

tƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ŎƻƴŘŜƴǎƛƴƎ ǳƴƛǘǎ ǎƘŀƭƭ ōŜ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ōŜǎǘ ǇǊŀŎǘƛŎŜ 

recommendations. 

Detailed calculations of the Design system efficiency of the air-conditioning system to be provided 

substantiated by the following evidence: 

¶ Simulated cooling load profile for design day and operational (average) load including the 

inputs used. For VRV systems using the weighted operational load (weighted RT) 

¶ Plan layouts showing the mode of ventilation of spaces within the building. 

¶ Plan layouts showing the location of the air-conditioning systems demonstrating placement 

of the condensing units 

¶ Technical specifications and product information of the cooling system at the rated conditions 

¶ Detailed calculations of the part load power consumption including chilled water pumps for 

air cooled chilled water systems 

¶ Weighted COP of the VRV/VRF systems 

¶ Total Design System efficiency of the air-conditioning system. 
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Verification (As Built): 

As built schematics, delivery orders and photographs of the air conditioning systems installed with 

particular emphasis on the actual installation of the condensing units in accordance with 

manufacturers best practice. 

Definitions 

Weighted COP: 

The weighted COP or Coefficient of Performance is used to calculate the design system efficiency of 

the unitary system air conditioning ōŀǎŜŘ ƻƴ b9!Ωǎ ƳŜǘƘƻŘ. The weighted COP is calculated through:  

COP Weighted = 0.4 x COP100% + 0.6 x COP50% 

COP100% is defined as the ratio of total cooling capacity to effective power input at full load cooling 

capacity. 

The project team shall calculate the unitary system design system efficiency and convert the units to 

kW/RT. 

Weighted RT 

The weighted RT is based upon the operational cooling load of the unitary system. This is calculated 

based on the operational schedule of the systems through the following method: 

RT Weighted = 0.4 x RT100% + 0.6 x RT50% 

Where RT100% is the installed capacity of the zone (excluding standby units), and RT50% is 50% of the 

installed capacity of the zone (excluding standby units) 

Unitary system zones: 

A system zone is the internal area that served by a singular unitary system which is determined by the 

ŎƻƴŘŜƴǎŜǊ ǳƴƛǘ ŀƴŘ ǘƘŜ ŎƻƴƴŜŎǘŜŘ Ŧŀƴ Ŏƻƛƭ ǳƴƛǘǎ όC/¦Ωǎύ ƻǊ ŎƻƴƴŜŎǘŜŘ !ƛǊ ƘŀƴŘƭƛƴƎ ǳƴƛǘǎ ό!I¦Ωǎύ 

Air Cooled Chilled Water Systems DSE: 

Calculated in the same way as water cooled chilled water systems, except that there is no condenser 

water loop.   

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рол όнлмпύ ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩΤ {twLbD 

Singapore 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ όнлмоύ Ψ¢ƛŎƪ wŀǘƛƴƎ ŀƴŘ !ƛǊ-ŎƻƴŘƛǘƛƻƴŜǊǎ /htΩΤ wŜǘǊƛŜǾŜŘΥ http://www.nea.gov.sg/energy-

waste/energy-efficiency/household-sector/tick-rating  

  

http://www.nea.gov.sg/energy-waste/energy-efficiency/household-sector/tick-rating
http://www.nea.gov.sg/energy-waste/energy-efficiency/household-sector/tick-rating
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P.05 Permanent Instrumentation for the Measurement and 

Verification of Air Conditioning Systems 

Intent  

To encourage the use of better energy management and monitoring of air conditioning systems 

including air distribution systems, to ensure optimal operational efficiency. 

P.05 (i) Water Cooled Chilled Water Systems 

Scope 

Applicable to to all water cooled chilled water systems. 

Assessment 

Permanent measuring instruments for monitoring of ACMV system efficiency, including the chilled 

water plant and air distribution subsystem shall be provided. The installed instrumentation shall have 

the capability to calculate resultant system efficiency (i.e. kW/RT) within 5% of its true value. Each 

measurement system shall include the sensor, any signal conditioning, the data acquisition system 

and wiring connecting them. 

The permanent instrumentation shall comprise of the measurement of the following: 

¶ All data are to be logged at 1 minute sampling time interval, and recorded to the 3rd decimal 

digit 

¶ Flow meters are to be provided for chilled-water and condenser water loop and shall be full 

bore electromagnetic / ultrasonic type of 1% uncertainty or equivalent. Electromagnetic 

flowmeter shall be capable of electronic in-situ verification to within ±2 % of its original factory 

calibration 

¶ Temperature sensors are to be provided for chilled water and condenser water loop and shall 

have an end-to-end measurement uncertainly not exceeding ±0.05°C over the entire 

measurement or calibration range. All 20thermo-wells shall be installed in a manner that 

ensures that the sensors can be in direct contact with fluid flow. Provisions shall be made for 

each temperature measurement location to have two spare 20thermos-wells located at both 

side of the temperature sensor for verification of measurement accuracy. 

¶ Dedicated power meters (of IEC Class 1 or equivalent) and associated current transformers (of 

class 0.5 or equivalent) are to be provided for each of the following groups of equipment: 

chillers, chilled water pumps, condenser water pumps, cooling towers and air distribution 

equipment. 

¶ Minimally 1 weather station set along the cooling towers to measure dry-bulb air temperature 

and relative humidity. 

 

Guidance Notes 

wŜŦŜǊ ǘƻ ./! C!vΩǎ ƻƴ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŦƻǊ tŜǊƳŀƴŜƴǘ aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ±ŜǊƛŦƛŎŀǘƛƻƴ ŦƻǊ ²ŀǘŜǊ-

Cooled Chilled Water Plant System. 
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At Design Stage:  

The end to end measurement uncertainty shall be derived through the root sum square formula 

supported by the following documentation: 

¶ Detailed schematic drawings of the instruments locations and locations of test plugs 

¶ Instrumentation specifications and / or sample data sheets 

¶ Calculation of end to end measurement uncertainty. 

 

Verification (As Built): 

The performance verification may include onsite testing by BCA officers. 

A heat balance-substantiating test for water cooled chilled-water plant to be computed in accordance 

with BCA Code on Periodic Energy Audit of Building Cooling System shall be submitted with the 

following information: 

¶ Purchase Orders and Delivery Orders of the instrumentation installed 

¶ Extracts of the instrumentation specifications and brochures 

¶ Instrumentation calibration certificates 

¶ As-built schematic drawings showing the location of each power meters, flow meters and 

temperature sensors. 

¶ BMS screenshots showing the relevant calibration inputs have been entered for the 

temperature measurement 

 

References 

BC! {ƛƴƎŀǇƻǊŜ όнлммύ ΨC!vǎ ƻƴ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŦƻǊ tŜǊƳŀƴŜƴǘ aŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ±ŜǊƛŦƛŎŀǘƛƻƴ ŦƻǊ ²ŀǘŜǊ-cooled Chilled 

²ŀǘŜǊ tƭŀƴǘ {ȅǎǘŜƳΩΤ wŜǘǊƛŜǾŜŘΥ https://www.bca.gov.sg/GreenMark/others/fqamv.pdf  

./! {ƛƴƎŀǇƻǊŜ όнлмоύ Ψ./! /ƻŘŜ ƻƴ tŜǊƛƻŘƛŎ 9ƴŜǊƎȅ !ǳŘƛǘ ƻŦ .ǳƛƭŘƛƴƎ /ƻƻƭƛƴƎ {ȅǎǘŜƳΩΤ wŜǘǊƛŜǾŜŘΥ   

http://www.bca.gov.sg/EnvSusLegislation/others/Code_Periodic_Energy_Audit_Bldg_Cool_Sys.pdf  

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рфм όнлмоύ ΨCode of Practice for ƭƻƴƎ ǘŜǊƳ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŎŜƴǘǊŀƭ ŎƘƛƭƭŜŘ ǿŀǘŜǊ ǎȅǎǘŜƳ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΩΤ 

SPRING Singapore 

!{Iw!9 DǳƛŘŜƭƛƴŜ нн όнлмнύ ΨLƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŦƻǊ aƻƴƛǘƻǊƛƴƎ /ŜƴǘǊŀl Chilled-²ŀǘŜǊ tƭŀƴǘ 9ŦŦƛŎƛŜƴŎȅΩΤ American Society of 

Heating, Refrigerating and Air-Conditioning Engineers 

!IwL {ǘŀƴŘŀǊŘ ррлκрфл όнлммύ Ψ{ǘŀƴŘŀǊŘ ŦƻǊ tŜǊŦƻǊƳŀƴŎŜ wŀǘƛƴƎ hŦ ²ŀǘŜǊ-Chilling and Heat Pump Water-Heating Packages 

Using the Vapour Compression CȅŎƭŜΩΤ !ƛǊ-Conditioning, Heating and Refrigeration Institute 

  

https://www.bca.gov.sg/GreenMark/others/fqamv.pdf
http://www.bca.gov.sg/EnvSusLegislation/others/Code_Periodic_Energy_Audit_Bldg_Cool_Sys.pdf
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P.05 (ii) Air Cooled Chilled Water Systems and Unitary Air Conditioning Systems  

Scope 

Applicable to all air cooled chilled water systems and unitary systems. 

Assessment 

Permanent measuring instruments for monitoring of ACMV power consumption, including the air 

distribution subsystem, shall be provided. 

The permanent instrumentation shall comprise of the measurement of dedicated power meters (of 

IEC Class 1 or equivalent) and associated current transformers (of class 1 or equivalent) provided for: 

ŎƘƛƭƭŜǊǎΣ ŎƘƛƭƭŜŘ ǿŀǘŜǊ ǇǳƳǇǎΣ ŎƻƴŘŜƴǎƛƴƎ ǳƴƛǘǎ ό/¦Ωǎύ ŀƴŘ ŀƛǊ ŘƛǎǘǊƛōǳǘƛƻƴ ŜǉǳƛǇƳŜƴǘΦ 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Detailed drawings and schematics of the power measurement strategies for the air 

conditioning system 

¶ Technical specifications and product information for the power meters 

Verification (As Built): 

Submission of the following: 

¶ Delivery orders and performance specifications of the installed power meters 

¶ As Built schematics showing the location of the power meters 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рфм όнлмоύ ΨCode of Practice for ƭƻƴƎ ǘŜǊƳ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŎŜƴǘǊŀƭ ŎƘƛƭƭŜŘ ǿŀǘŜǊ ǎȅǎǘŜƳ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΩΤ 

SPRING Singapore 

  



 

 

23 

GREEN MARK 2015 |  [FOR PILOT] 

P.06 District Cooling System Efficiency 

Intent  

To ensure that district cooling systems are being operated in an efficient manner. 

Scope 

Applicable to air conditioned buildings that are purchasing chilled water from a District Cooling 

System (DCS) Supplier. A supplier of district cooling services is registered under the Energy 

Conservation Act (ECA) with the National Environment Agency (NEA). 

Assessment 

For District Cooling System (DCS), the project shall meet the following cooling system efficiency 

(kW/RT): 

Table P.07-1 Minimum Design System Efficiency of District Cooling Systems 

District Cooling System Required District Cooling System Efficiency (kW/RT) 

DCS by service provider (including 
gazetted by law DCS zones) 

0.75 kW/RT 

* Note: there will be progressive tightening of the 
standard. This is projected to be 5% improvement in 
energy efficiency effective between 2018 and 2020 

 

The design system efficiency of the district cooling system shall be computed based on the annual 

average of the overall system efficiency of the district cooling system declared and submitted by the 

District Cooling supplier.  

Guidance Notes 

Disclosure of Efficiency standard of District Cooling Plants - Disclosure is to equip building owners 

with relevant information (e.g. annual average of the overall DCS efficiency) necessary for the planning 

and costing the purchase of chilled water from District Cooling suppliers in comparison with 

conventional standalone chiller system. This knowledge will allow building owners and their project 

teams to make informed design decisions as well as identifying the strategies required to achieve the 

targeted Green Mark rating. 

  

http://statutes.agc.gov.sg/aol/search/display/view.w3p;page=0;query=DocId%3A%2229401dd4-b617-4e46-a125-ba2daff08d72%22%20Status%3Ainforce%20Depth%3A0;rec=0


 

 

24 

GREEN MARK 2015 |  [FOR PILOT] 

At Design Stage:  

Submission of the following: 

¶ Simulated operational cooling load profile for the proposed development as defined in P.04(i).  

¶ Technical specification and performance data of the various components of the building 

cooling system designed including the chilled water pumping systems and the air distribution 

system efficiency (kW/RT) 

¶ Applicable Measurement and Verification instrumentation as P.05 

¶ Plan layouts showing the mode of ventilation of spaces within the building as well as the 

location of the applicable air-conditioning systems   

 

Supplier of the District Cooling System will need to provide the following evidence: 

¶ Reports of the annual average of the overall DCS efficiency endorsed by qualified Energy 

Auditor. 

 

Verification (As Built): 

Submission of the following: 

¶ Monthly bills from DCS supplier 

¶ As-built drawings showing DCS connection with the proposed building  

¶ Testing and commissioning report of installed system and components on the building side 

¶ As-built drawings showing installed equipment on the building side 

¶ Purchase Order and Delivery Order of equipment 

 

Supplier of the District Cooling System will need to provide the following evidence: 

¶ Annual average of the overall energy efficiency performance of the district cooling plants by 

DCS supplier, endorsed by qualified Energy Auditor. Requirements and standards shall refer 

to BCA Code on Periodic Energy Audit of Building Cooling System 

Actual energy performance of the DCS plant (kW/RT) = Annual electricity consumption of a 

DCS plant (kWh) /[(24 hrs *365 days) * Annual Cooling Load(RTh)]. This excludes other 

auxiliary services (electricity consumption from lighting, mechanical ventilation, air-

conditioning systems, receptacle loads etc) as well renewable energy generation 

¶ Audit report on the operating efficiency of the district cooling plant if requested by BCA 

 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рол όнлмпύ ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩΤ {twLbD 

Singapore 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

LƴǘŜǊƴŀǘƛƻƴŀƭ 5ƛǎǘǊƛŎǘ 9ƴŜǊƎȅ !ǎǎƻŎƛŀǘƛƻƴ όнллуύ Ψ5ƛǎǘǊƛŎǘ /ƻƻƭƛƴƎ .Ŝǎǘ tǊŀŎǘƛŎŜ DǳƛŘŜΩ 

BCA Code on Periodic Energy Audit of Building Cooling System.  
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P.07 Energy Recovery Systems 

Intent  

To reduce the energy to condition outdoor air through the use of energy recovery. 

Scope 

Applicable to projects specified to use energy recovery devices to reduce the cooling demand as per 

SS 553. 

Assessment 

For projects where exhaust air of 2.5m3/s or greater from conditioned space in a single location shall 

have an energy recovery system of at least 60% recovery effectiveness tested under AHRI standard 

1060 

For projects with no recirculation provided the air volume is < 2.5m3/s the following options are 

acceptable: 

¶ Provision of run-around coil that could achieve the minimum of 45% energy transfer efficiency 

¶ Provision of plate heat exchanger of minimum 50% energy transfer efficiency or thermal 

wheel of 65% energy transfer efficiency 

¶ Any other device of minimum 50% energy transfer efficiency 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Performance specifications of the energy recovery systems that shall be used in the project 

¶ Schematics and drawings showing their location 

¶ Detailed design calculations on the energy recovery effectiveness 

 

Verification (As Built): 

Submission of as-built schematics and performance specifications of the energy recovery systems 

installed.  

 

References 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 
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P.08 Refrigerants 

Intent  

To reduce the potential damage to the ozone layer and increase in global warming caused by the 

release of ozone depleting substances and greenhouse gasses as well as ensuring adequate leak 

detection systems are in place. 

Scope 

Applicable to buildings with air conditioning systems. 

Assessment 

All air conditioning systems in the buildings should use refrigerants with ozone depleting potential 

(ODP) of zero OR global warming potential (GWP) of less than 100. 

A refrigerant leak detection system shall also be installed in critical areas of plant rooms containing 

chillers and / or other equipment using refrigerants  

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Extracts from the tender specification stating the list of refrigerants that are permitted in the 

project based on their GWP and or ODP 

¶ Extracts from the specification indicating the leak detection system to be installed 

 

Verification (As Built): 

Submission of the following: 

¶ List of the refrigerants used in the air conditioning system(s) and the applicable cooling 

systems 

¶ Details of the installed leak detection system 

 

Definitions 

Global Warming Potential (GWP) ς the global warming potential of a chemical relative to 1 unit of 

carbon dioxide, the higher the GWP the higher the global warming potential. The GWP shall be 

determined through the Intergovernmental Panel on Climate Change (IPCC) methodology using a 100-

year Integrated Time Horizon (or ITH) 

Ozone Depleting Potential (ODP) - ODP is the ratio of the relative amount of degradation to the ozone 

layer caused by a particular substance relative to the calculated depletion for the reference gas CFC 

11 (ODP = 1.0) 
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Montreal tǊƻǘƻŎƻƭ Ƙŀǎ ŀŘŘǊŜǎǎŜŘ ǘƘŜ ǳǎŜ ŀƴŘ ǘƘŜ ǇƘŀǎŜ ƻǳǘ ƻŦ ǘƘŜ ǳǎŜ ƻŦ /C/Ωǎ ŀƴŘ I/C/ΩǎΦ /ǳǊǊŜƴǘƭȅ 

ƛƴŘǳǎǘǊȅ ǊŜǇƭŀŎŜƳŜƴǘ ƛǎ ōŀǎŜŘ ƻƴ IC/Ωǎ ǿƘƛŎƘ ŀǊŜ ǇƻǘŜƴǘ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ŎƻƴǘǊƛōǳǘƻǊǎΦ tƻƛƴǘǎ ǳƴŘŜǊ 

additional green efforts can be awarded to projects that use alternŀǘƛǾŜǎ ǘƻ IC/Ωǎ ǇǊƻǾƛŘƛƴƎ ŀƭƭ ƘŜŀƭǘƘ 

and safety issues are fully addressed and relevant approval from authorities is granted 

References 

LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ όLt//ύ όнллмύ ΨDƭƻōŀƭ ²ŀǊƳƛƴƎ tƻǘŜƴǘƛŀƭ ƻŦ wŜŦǊƛƎŜǊŀƴǘǎΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.ipcc.ch/ipccreports/tar/wg3/index.php?idp=144 

¦ƴƛǘŜŘ bŀǘƛƻƴǎ 9ƴǾƛǊƻƴƳŜƴǘ tǊƻƎǊŀƳƳŜ ό¦b9tύ όнллтύ ΨLƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǇƘŀǎŜ ƻǳǘ ƻŦ 

ƘȅŘǊƻŎƘƭƻǊƻŦƭǳƻǊƻŎŀǊōƻƴǎ όI/C/ǎύΩ; Retrieved:  

http://www.uneptie.org/ozonaction/topics/hcfc.asp   

http://www.ipcc.ch/ipccreports/tar/wg3/index.php?idp=144
http://www.uneptie.org/ozonaction/topics/hcfc.asp
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P.09 Minimum Ventilation Rate 

Intent  

To ensure adequate ventilation of buildings for the health and comfort of the occupants. 

Scope 

Applicable to regularly occupied spaces which are air-conditioned or mechanically ventilated. 

Assessment 

The project team shall design the air-conditioning system to provide appropriate quantum of outdoor 

air rates as stated in SS 553: 2015 Table 1ς Outdoor Air Supply Requirement for Comfort Air-

Conditioning or SS 553: 2015 Table 5 ς Outdoor Air Supply For Mechanical Ventilation In Non-Air-

Conditioned Buildings or Parts of Buildings with No Natural Ventilation. The ventilation systems shall 

be designed to ensure that the minimum outdoor air intake equals or exceeds the maximum exhaust 

airflow. 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Minimum outdoor air interpretation and computation by zones according to SS 553: 2015 

Table 1 or Table 5 

¶ The maximum exhaust airflow interpretation and computation by zones 

¶ Extracts of tender specification showing the requirement to design the system to meet the 

requirement of Table 1 or Table 5 in SS 553: 2015 

¶ Mechanical design drawings and schematics reflecting the minimum outdoor supply air to 

individual zones 

Verification (As Built): 

Submission of the following: 

¶ As built drawings showing the outdoor air supply to the air distribution systems  

¶ Onsite photographic evidence of the outdoor air duct opening to the air distribution systems 

 

References 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

!{Iw!9 {ǘŀƴŘŀǊŘ снΦм όнлмоύ Ψ±Ŝƴǘƛƭŀǘƛƻƴ ŦƻǊ !ŎŎŜǇǘŀōƭŜ LƴŘƻƻǊ !ƛǊ vǳŀƭƛǘȅΩΤ !merican Society of Heating, Refrigerating and 

Air-Conditioning Engineers 
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P.10 Filtration Media for times of Pollution 

Intent  

To adequate remove harmful pollutants from outdoor air taken in ventilation in the event of poor 

outdoor air quality for the health and well-being of the occupants. 

Scope: 

Applicable to all air conditioned buildings. 

Assessment 

The air distribution system shall be designed in accordance with SS553: 2015. The code specifies the 

minimum filter requirements, namely the use of fine dust filters of at least a rating of Minimum 

Efficiency Reporting Value (MERV) 14 (ASHRAE 52.2: 2012) or F8 (EN779: 2012), in the event of poor 

outdoor air quality, such as that during haze events, or presence of indoor source of fine particles. 

Guidance Notes 

At Design Stage:  

Submission of relevant design drawings and specifications depicting outdoor air filtration strategy and 

the design provision that MERV 14 filters can be installed during events of poor air quality. This would 

include fan sizing for the increased potential pressure drop, and the space for the filtration media to 

be placed. 

Verification (As Built): 

Submission of as built drawings and onsite photographs proving ability to install MERV 14 or 

equivalent filter during events of poor air quality. 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рро όнлмрύ Ψ/ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ !ƛǊ-ŎƻƴŘƛǘƛƻƴƛƴƎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǾŜƴǘƛƭŀǘƛƻƴ ƛƴ ōǳƛƭŘƛƴƎǎΩΤ SPRING 

Singapore 

Singapore Standard 554 (2015) ΨCode of Practice for Indoor air quality for air-ŎƻƴŘƛǘƛƻƴŜŘ ōǳƛƭŘƛƴƎǎΩ; SPRING Singapore 
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P.11 Thermal Comfort 

Intent  

Air-conditioning is a major consumer of energy in a building. As it is used primarily to provide a 

thermally comfortable space for the building occupants, a fundamental requirement is that the air-

conditioning system is designed to achieve thermal comfort. 

Scope 

Generally applicable to all occupied building areas with air conditioning systems  

Assessment 

The air-conditioning system shall be designed to allow for cooling load variations due to fluctuations 

in ambient air temperature, internal loads and occupancy whilst maintaining a consistent indoor 

condition for thermal comfort based on SS553: 2015 Code of Practice for Air-Conditioning and 

Mechanical Ventilation in Buildings. 

The dry bulb temperature of the conditioned spaces should be between 23ěC and 25ěC, and relative 

humidity less than 65%. 

Guidance Notes 

At Design Stage:  

Submission of design details showing how the air conditioning system shall provide consistent indoor 

conditions for thermal comfort. 

Verification (As Built): 

Submission of on-site measurements verifying indoor air temperature (wet bulb and dry bulb) and the 

relative humidity with measurement locations highlighted on a plan. 

References 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

  



 

 

31 

GREEN MARK 2015 |  [FOR PILOT] 

P.12 Minimum illuminance levels 

Intent  

Lighting shall be adequately provided in a building for its intended purpose. For the purposes of 

promoting energy efficiency in buildings, the use of artificial lighting as the sole means of lighting 

during daylight hours is to be discouraged. 

Scope: 

Applicable to all buildings. 

Assessment 

The lux level and uniformity of lighting within the building spaces shall be designed to comply with the 

recommended illuminance in SS 531 ς Code of Practice for Lighting of Workspaces. 

This shall be demonstrated through lux level simulations or other approved methods.  

Where daylighting is available, lighting control strategies should be considered to reduce the energy 

consumption of the lighting whilst maintaining the adequate illuminance.  

Guidance Notes 

At Design Stage:  

Submission of the following documents: 

¶ Lighting layout plans 

¶ Lighting schedules showing the number, location, and type of luminaries used 

¶ Luminaries data sheets 

¶ Lighting level simulation showing the resultant lux level and uniformity of the lighting design 

at the relevant heights (such as work planes) that meets or surpasses prevailing code 

requirements 

Verification (As Built): 

Submission of the following documents: 

¶ As built lighting layout, lighting schedule and luminaries data sheets 

¶ Purchase orders and delivery orders of the luminaries used in the project 

¶ On-site measurements of the as built lux level achieved 

 

References 

Singapore Standard 531: Part 1 (2006) ΨCode of Practice for [ƛƎƘǘƛƴƎ ƻŦ ǿƻǊƪ ǇƭŀŎŜǎ tŀǊǘ мΥ LƴŘƻƻǊΩΤ SPRING Singapore 
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P.13 Artificial Lighting Energy Performance 

Intent  

To ensure that the lighting provisions in the building adhere to minimum performance levels for 

energy efficiency. 

Scope: 

Applicable to building lighting including car park lighting, external and landscape lighting as well as 

façade lighting.   

Assessment 

The lighting power density shall be calculated for the building and shall meet the lighting power budget 

in SS 530: 2014 whilst adhering to requirements under P.13 Minimum Illuminance levels 

Guidance Notes 

Indicator 2.01b Lighting System Efficiency shall be used to check this pre-requisite requirement 

At Design Stage:  

Submission of the following documents: 

¶ Lighting layout plans 

¶ Lighting schedules showing the number, location, and type of luminaries used 

¶ Luminaries data sheets 

 

Verification (As Built): 

Submission of the following documents: 

¶ As built lighting layout, lighting schedule and luminaries data sheets 

¶ Purchase orders and delivery orders of the luminaries used in the project 

 

References 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 
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P.14 Visible Flicker Free Lighting 

Intent  

To use visible flicker free luminaires in regularly occupied spaces to minimise physiological discomfort 

for building occupants. 

Scope 

Applicable to all lighting using ballasts and drivers within regularly occupied areas of the building. 

Assessment 

High frequency electronic ballasts or equivalent drivers where LED lighting is being used to at least 

shall be used for at least 90% of all regularly occupied areas of the building. There shall be no visible 

flickering when dimmed. 

Guidance Notes 

At Design Stage:  

Submission of specifications of high frequency ballasts with frequency > 20 kHz and equivalent 

performance characteristics from LED drivers that demonstrate that visible flicker has been addressed.  

Verification (As Built): 

Submission of purchase orders and delivery orders of the high frequency ballasts and drivers used. 

References 

http://www.ledbenchmark.com/faq/LED-Flicker-Measurement.html  

http://www.lrc.rpi.edu/programs/solidstate/assist/recommends/flicker.asp    

http://www.ledbenchmark.com/faq/LED-Flicker-Measurement.html
http://www.lrc.rpi.edu/programs/solidstate/assist/recommends/flicker.asp
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P.15 Vertical Transportation Efficiency 

Intent  

To adopt energy efficient vertical transportation systems to reduce their energy consumption 

Scope 

Applicable to all lifts and escalators in the development. 

Assessment 

Use of Variable Voltage Variable Frequency (VVVF) drives and sleep mode features all lifts and 

escalators (except for typologies ς such as hydraulic lifts where such technology is not available). 

Guidance Notes 

At Design Stage:  

Submission of extracts of specifications that indicate the types of lifts, escalators and related features 

used. 

Verification (As Built): 

Submission of purchase orders and delivery orders of the installed lifts and escalators with the 

technical product specifications indicating the VVVF motor drive, sleep mode and occupancy sensors  
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P.16 Electrical Sub-Metering & BMS 
Intent  

To enable audit and continuous improvement by identifying major energy use thereby optimising 

energy use or avoiding wastage. 

Scope 

Applicable to all buildings of 5000m2 GFA or more. 

Assessment 

Subsystem measurement devices with remote capability (including power meters or flow meters) shall 

be provided, linked to a BMS/EMS and shall measure and trend energy consumption data of: 

(i) Each of the following energy sub systems: 

 

Table P.17-1 Applicable Energy Sub Systems 

Use (total of all loads) Sub-systems thresholds 

Lift & Escalator Sum of all feeders > 50 kVA 

Heater, including heat pump > 50 kWth 

Process loads 
 

Connected loads > 50 kVA 
Connected gas or district services load > 75 kW 

Unitary air-conditioning system (including 
VRF systems) 

No threshold 

Mechanical ventilation ¢ƘŜ ǎǳōǎȅǎǘŜƳΩǎ ƭƻŀŘ Ҕ мрƪ² 

 

(ii) Each floor, tenancy and high energy load (> 50kVA) areas such as car park, office, retail 

shops, data centres, IT closets and process areas (e.g. kitchens, laundries).  

 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Sub-system equipment specifications 

¶ Power meter and current transducer specifications 

¶ The remote capability and link to a BMS/EMS system 

¶ Single line diagram showing the location of the power meters 

¶ Design of the main switchboards (MSBs) and power distribution boxes (DBs) 
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Verification (As Built): 

Submission of the following: 

¶ Purchase Order and Delivery Order of the sub-system, equipment, power meter and current 

transducers 

¶ As-built electrical single line diagrams showing the location of each power meters 

¶ As-built MSBs, DBs design 

¶ BMS or supervisory control and data acquisition (SCADA) display of meter readings and 

trends 

¶ Commissioning report of the sub-metering system 

 

References 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

Singapore Standard CP5 (199уύ ΨCode of Practice for ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΩΤ {twLbD {ƛƴƎŀǇƻǊŜ 
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P.17 Energy Systems Controls 

Intent  

To facilitate energy efficient operations and controllability of the mechanical and electrical systems 

within the building. 

Scope: 

Applicable to all building types and includes controls for air-conditioning systems, lighting systems and 

hotel guestroom controls. 

Assessment 

Air conditioning systems shall be equipped with manual switches, timers or automatic controls for 

shutting off part of the air-conditioning system during periods of non-use, or reduced heat load. 

Lighting controls shall be provided in accordance with SS 530: 2014 Code of Practice for Energy 

Efficiency Standard for Building Services and Equipment. 

In hotel buildings, a control device shall be installed in every guestroom for the purpose of 

automatically switching off the lighting and reducing the air-conditioning when a guestroom is not 

occupied. 

Guidance Notes 

At Design Stage:  

Submission of Specifications, detailed drawings and descriptions of the various control strategies that 

will be employed within the building and how they will provide the relevant controls to reduce energy 

consumption. 

Verification (As Built): 

Submission of As-built drawings and on site evidence of the installed controls for the energy systems. 

References 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 
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P.18 Water Efficient Fittings 

Intent  

To reduce potable water consumption through the use of water efficient fittings  

Scope 

Applicable to all buildings with water fittings installed. 

Assessment 

The project shall demonstrate the use of water efficient fittings that meet minimum requirements 

under t¦.Ωǎ ²ŀǘer Efficient Building (Basic) as detailed in the following table 

 

Table P.18-1 Water Efficient Fittings Requirements 

Type of Water Fittings 
Prescribed Minimum 
WELS ratings 

Applicable Areas 

Basin Taps & Mixers 

 Excellent WELs rating Public/Staff/School Toilets 

Very Good WELs rating 

Other Areas 

Exception : Hospital Wards & 
Operating Theatre 

Sink Taps & Mixers Very Good WELs rating 

All Areas 

Exception : Hospital Wards & 
Operating Theatre 

Shower Taps, Mixers or 
Showerheads 

Very Good WELs rating  Public/Staff/School Shower facilities 

Dual Flush Flushing Cisterns  Very Good WELs rating All areas 

 

All other water fittings such as urinal flush valves, bib taps that are not listed in the above table shall 

comply with the mandatory standards stipulated in the Singapore Standard CP 48 ς Code of Practice 

for Water Services  

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Extracts of the tender design specification showing all the water fitting provisions for the 

development;  

¶ Water fitting schedules showing the numbers, types and the approved rating of the proposed 

fittings in the prescribed tabulated format shown below:   
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Ref. 
Water Fitting 
Type 

Quantity Total No. 
based on 
fitting 
type 

State 
Applicable 
Areas 

WELs 
Excellent 

WELs 
Very Good 

Mandatory 
MWELS 

1 
Basin Taps and 
Mixers 

     

2 
Sink Taps & 
Mixers 

     

3 
Shower Taps & 
Mixers 

     

4 
Dual-Flush 
Flushing Cisterns 

     

5 
Total No. of 
fittings 

     

 

Verification (As Built): 

Submission of water fitting schedules showing the number, brand/model no, types, delivery orders 

and approved WELS rating of the installed fittings in the prescribed tabulated format shown below. 

Ref. 
Water Fitting 
Type 

Quantity 
Total 
No.  

State 
Applicable 
Areas 

Delivery 
Order  
Ref No 

WELs 
Excellent 

WELs 
Very Good 

Mandatory 
MWELS 

1 
Basin Taps 
and Mixers 

      

2 
Sink Taps & 
Mixers 

      

3 
Shower Taps 
& Mixers 

      

4 
Dual Flush 
Flushing 
Cisterns 

      

5 
Total No. of 
fittings 

      

 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ /t пу όнллрύ ΨCode of Practice for ǿŀǘŜǊ ǎŜǊǾƛŎŜǎΩΤ {twLbD {ƛƴƎŀǇƻǊŜ 

PuōƭƛŎ ¦ǘƛƭƛǘƛŜǎ .ƻŀǊŘΣ {ƛƴƎŀǇƻǊŜ όнлмоύ ΨDǳƛŘŜōƻƻƪ ƻƴ ²ŀǘŜǊ 9ŦŦƛŎƛŜƴŎȅ [ŀōŜƭƭƛƴƎ {ŎƘŜƳŜΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.pub.gov.sg/wels/rating/Documents/WELS_Guidebook.pdf  

 

  

http://www.pub.gov.sg/wels/rating/Documents/WELS_Guidebook.pdf
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P.19 Cycle of Concentration for Cooling Towers 

Intent  

To reduce water consumption for cooling purposes 

Scope 

Applicable to building developments with cooling towers.  

Assessment 

The Project shall demonstrate the use of a water treatment system for cooling towers that can achieve 

7 cycles of concentration (CoC) at an acceptable water quality and operational performance 

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Technical specification showing the requirements to be incorporate with the cooling tower 

design to achieve at least seven cycles of concentration. 

¶ Relevant drawings and details showing how the cooling towers have been designed, the 

location of the cooling towers and other supporting systems that are required to achieve the 

proposed cycle of concentration. 

¶ Technical specification of the non-chemical water treatment methods adopted and the 

methodology to enable the desired cycle of concentration without compromising on the 

water quality and operational performance 

¶ Maintenance regime of the non-chemical water treatment methods adopted 

 

Verification (As Built): 

Submission of onsite testing reports showing the cycles of concentration achieved and maintained 

most of the time.  
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P.20 Low Volatile Organic Compound (VOC) Paints 

Intent  

To limit the use of high-emitting building and furnishing materials to improve indoor air quality for the 

health and well-being of occupants. 

Scope: 

Applicable to all indoor paints.  

Assessment 

The internal paints shall be certified by an approved local certification body. 

All coats of paint shall be considered, including primers, sealers, base coats and top coats.  

The paints shall comply with the following VOC content: 

VOC content (water-based) shall be Җ 25 gL-1 for matt, Җ 30 gL-1 for low sheen,  Җ 75 gL-1 for semi-gloss 

Test methods for paint VOC content shall comply with ISO 17895 or ISO 11890.  

Guidance Notes 

At Design Stage:  

Submission of the following: 

¶ Extracts of the tender specification showing the requirement to use low VOC paints that are 

certified by an approved local certification body.  

¶ Certification details from approved local certification body  

¶ Technical product information and delivery records 

 

Verification (As Built): 

Submission of purchase orders and delivery orders of the indoor paints used  

References 

Singapore Standard 554 (2015) ΨCode of Practice for Indoor air quality for air-ŎƻƴŘƛǘƛƻƴŜŘ ōǳƛƭŘƛƴƎǎΩ; SPRING Singapore 

Singapore Green Building Product Certification - Singapore Green Building Council  
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P.21 Sound Level 

Intent  

¢ƻ ŀŎƘƛŜǾŜ ŀ ōŀǎƛŎ ƭŜǾŜƭ ƻŦ ŀŎƻǳǎǘƛŎ ŎƻƳŦƻǊǘ ƛƴ ŀ ōǳƛƭŘƛƴƎ ƻŦ ƛǘǎ ƻŎŎǳǇŀƴǘǎΩ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭōŜƛƴƎΦ  

Scope 

Applicable to all occupied spaces in a building.  

Assessment 

Spaces to be designed for the following ambient sound levels: 

Table P.21-1 Ambient Sound Levels  

Area Average dBA 

/ƛƴŜƳŀΩǎ Σ ¢ƘŜŀǘǊŜǎ 25 

Private Offices 35 

Open Offices 45 

Conference Rooms 35 

Classrooms  35 

Hotel Guestrooms 35 

Places of Public Resort (e.g. shops)  45 
 

Guidance Notes 

At Design Stage:  

Detailed analysis, calculations and/or measurements to demonstrate that the ambient sound levels 

shall be met by the design. 

Verification (As Built): 

Submission of onsite measurement information of sound levels, complete with a method statement 

and plan drawings showing the testing locations. 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рро όнлмрύ ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in BuildingsΩΤ {twLbD 

Singapore 
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P.22 Bicycle Parking 

Intent  

To provide the necessary infrastructure to encourage cycling as an alternative mode of transport. 

Scope 

Applicable to all buildings. 

Assessment 

The following minimum quantity of bicycle parking lots shall be provided for the development: Lots 

are to be installed and located in line with LTA regulations  

Table P.01 -1 Minimum Bicycle Parking Provisions required 

Building Category Requirements 

Community, Sports and 
Recreational facilities 

For Gross Floor Area (GFA) of >1,000m2 to 3,000m2 ς 20 bicycle 
lots shall be provided 
 
For GFA >3,000m2 

¶ First 15,00m2 - 1 lot per 150m2 

¶ Subsequent GFA: 1 lot per 500m2 

All Other Building Types 

For GFA of >1,000m2 to 3,000m2 ς 10 bicycle lots shall be 
provided 
 
For GFA >3,000m2 

¶ First 15,00m2 - 1 lot per 300m2 
Subsequent GFA: 1 lot per 1,000m2 

 

Guidance Notes 

At Design Stage:  

Submission of the extracts of the tender specifications showing the requirement to provide the 

required quantity of bicycle parking lots as well as drawings showing the quantity and location of the 

bicycle parking lots. 

Verification (As Built): 

Submission of photographs and as-built drawings of the bicycle parking lots  

 

References 

LTA regulation [to be advised upon implementation] 
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Pre-requisite Requirements ς Gold, GoldPLUS 

and Platinum Awards 

P Referenced 
Indicator  

Pre-Requisite Requirement Gold GoldPLUS Platinum 

- - 
Comply with pre-requisites 
P.01 - P.22  

a a a 

P23 1.01a 
Climatic & Contextually 
Responsive Brief  

 a(1) a(1) 

P24 1.01b Integrative Design Process   a(2) 

P25 1.01e Green Fit Out Guidelines  a(1) a(1) 

P26 1.02c Greenery  a a 

P27 1.03c Ventilation Performance  a(4) a(4) 

P28 2.01a 
Air Conditioning Total System 
Efficiency 

 a a 

P29 2.03a 
Renewable Energy Feasibility 
Study  

a (0.5) a (0.5) a (0.5) 

P30 3.02a Sustainable Construction a(0.5) a(1.5) a(3) 

P31 3.02b Embodied Energy  a(1) a(1) 

P32 3.02c Sustainable Products a (2) a (3) a (4) 

P33 4.01a (i) Indoor Air Quality Audit a(0.5) a(0.5) a(0.5) 

P34 4.01a (ii) Post Occupancy Evaluation  a(0.5) a(0.5) 

P35 4.01b (ii) Enhanced Filtration Media  a(0.5) a(0.5) 

P36 4.03d 
System Handover and 
Documentation 

 a(1) a(1) 

P37 - Energy Modelling  a a 

P38 - 
Energy Efficiency 
Benchmarking 

 a a 

 

The points are shown in brackets are representative for a commercial building complying with the 

pre-requisites  
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P.23 Create the Climatic & Contextually Responsive Brief 

Intent  

To demonstrate the environmental considerations of the project at the briefing stage 

Scope: 

Applicable to all buildings. 

Applicable for the following Award Levels: Points 

GoldPLUS 1 

Platinum 1 

 

Assessment 

Written statements and documents that demonstrate the sustainable briefing process of the project 

ŜƴŘƻǊǎŜŘ ōȅ ǘƘŜ ŎƭƛŜƴǘ ƻǊ ŎƭƛŜƴǘΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŀƴŘ ǘƘŜ !ǊŎƘƛǘŜŎǘ !ǎǎŜǎǎŜŘ ǳƴŘŜǊ мΦлмŀ Climatic & 

Contextually Responsive Brief. 

Guidance Notes 

At Design Stage:  

As per Indicator 1.01a Climatic & Contextually Responsive Brief. 

References 

¢ƘŜ {ƛƴƎŀǇƻǊŜ LƴǎǘƛǘǳǘŜ ƻŦ !ǊŎƘƛǘŜŎǘǎ όнлмоύ Ψ!ǘǘǊƛōǳǘŜǎ ƻŦ ŀ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭǘ 9ƴǾƛǊƻƴƳŜƴǘΩΤ {L! tǳōƭƛǎƘƛƴƎ 

{ƛƴŎƭŀƛǊΣ 5Φ όнлмоύ ΨDǳƛŘŜ ǘƻ ¦ǎƛƴƎ ǘƘŜ wL.! tƭŀƴ ƻŦ ²ƻǊƪ нлмоΩΤ wL.! tǳōƭƛǎƘƛƴƎ 
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P.24 Integrative Design Process  

Intent  

To encourage a collaborative framework for the project team to set the building performance 

benchmarks and targets collectively at the drawing board. This results in a more balanced and 

sustainable design outcome that also sets the right tone for sustainable operations and maintenance. 

Scope: 

Applicable to all buildings. 

Applicable for the following Award levels: Points 

Platinum 2 

 

Assessment 

As per Indicator 1.01b Integrative Design Process.  

Guidance Notes 

A cross-disciplinary design team is to be formed minimally at the concept design phase. The team 

ƛƴŎƭǳŘŜǎ ǘƘŜ !ǊŎƘƛǘŜŎǘΣ aŜŎƘŀƴƛŎŀƭ ŀƴŘ 9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊǎΣ .ǳƛƭŘƛƴƎ hǿƴŜǊΩǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜόǎύΣ 

Building or Quantity Surveyor,  Environmental Sustainable Design (ESD) Consultant (if applicable) and 

any other specialists or professionals applicable to the project including but not limited to structural 

engineers, facilities managers, project managers, landscape architects, community groups, specialist 

contractors et al.  

At Design Stage:  

As per Indicator 1.01b Integrative Design Process.  

Verification (As Built): 

As per Indicator 1.01b Integrative Design Process.  

References 

ASHRAE Standard 189.1 (2010) Ψ{ǘŀƴŘŀǊŘ ŦƻǊ ǘƘŜ 5ŜǎƛƎƴ ƻŦ IƛƎƘ-Performance Green Buildings ς Informative Appendix H ς 

LƴǘŜƎǊŀǘŜŘ 5ŜǎƛƎƴΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ IŜŀǘƛƴƎΣ wŜŦǊƛƎŜǊŀǘƛƴƎ ŀƴŘ !ƛǊ-Conditioning Engineers 

{ƛƴŎƭŀƛǊΣ 5Φ όнлмоύ Ψ!ǎǎŜƳōƭƛƴƎ ŀ /ƻƭƭŀōƻǊŀǘƛǾŜ tǊƻƧŜŎǘ ¢ŜŀƳΣ tǊŀŎǘƛŎŀƭ ¢ƻƻƭǎ ƛƴŎƭǳŘƛƴƎ aǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ {ŎƘŜŘǳƭŜǎ ƻŦ {ŜǊǾƛŎŜǎΩΤ 

RIBA Publishing 

Integrative Process (IP) - !b{L /ƻƴǎŜƴǎǳǎ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘ DǳƛŘŜ όнлмнύ Ψ5ŜǎƛƎƴ ŀƴŘ /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭŘƛƴƎǎ 

and CommunitiesΩΤ !ƳŜǊƛŎŀƴ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘŜ 
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P.25 Green Fit Out Guidelines  

Intent  

To ensure that the building tenants contribute positively to the environmental sustainability of the 

project through the enforcement of occupant / tenant fit out guidelines 

Scope: 

Applicable to all buildings that have tenanted areas 

Applicable for the following Award levels: Points 

GoldPLUS 1 

Platinum 1 

 

Assessment 

The fit out guidelines that detail energy efficiency standards, water efficiency standards, 

environmental protection standards and indoor air quality standards for җ 70% of the NLA. 

Guidance Notes 

At Design Stage:  

As per Green Fit Out Guidelines under Indicator 1.01e User Engagement  

Verification (As Built): 

As per Green Fit Out Guidelines under Indicator 1.01e User Engagement   
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P.26 Greenery 

Intent  

To integrate a verdant landscape and waterscape that is accessible for all to enjoy into their building 

design, and to provide greenery within the development to enhance the biodiversity around the 

development and provide visual relief to building occupants and neighbours. 

Scope: 

Applicable to all buildings 

Applicable for the following Award levels: 

GoldPLUS 

Platinum 

 

Assessment 

Minimum Green Plot Ratio: 

Table P.26-1 Minimum Green Plot Ratio 

 Commercial Industrial 

GoldPLUS 2.5 1.5 

Platinum 3 2 

 

OR  

For projects with high site coverage and limited scope for green spaces, projects can opt to score 2 

points under Indicator 1.02c Integrated Landscape and Waterscape for GoldPLUS or 2.5 Points for 

Platinum  

Guidance Notes 

At Design Stage:  

GnPr calculation as sub-indicator 1.02c (i) Greenery Provision 

Indicator 1.02c Integrated Landscape and Waterscape  

Verification (As Built): 

GnPr calculation as sub-indicator 1.02c (i) Greenery Provision 

Indicator 1.02c Integrated Landscape and Waterscape  

  



 

 

49 

GREEN MARK 2015 |  [FOR PILOT] 

P.27 Ventilation Simulation Requirements  

Intent  

To encourage the design for effective natural ventilation for thermal comfort, indoor environmental 

quality for all naturally ventilated spaces. 

Scope: 

Applicable to buildings with җ2,000m2 of naturally ventilated functional spaces, excluding all transient 

spaces and M&E spaces with the exception of commercial building atria. 

Applicable for the following Award levels: Points 

GoldPLUS 4 

Platinum 4 

 

Assessment 

The CFD simulations or wind tunnel testing are to be conducted based on the requirements within 

BCA Green Mark Computational Fluid Dynamic Simulation Guidelines and with reference to sub-

indicator 1.03c (i) Demonstrate Effective Natural Ventilation. The project must achieve the following 

performance 

Wind Speed: 

Table P.27-1 Average Wind Speed results  

Level of Award Wind Speed Result m/s 

GoldPLUS Good 0.4m/s 

Platinum Very Good 0.6m/s 

 

Projects should demonstrate the required wind speed for at least 70% of the applicable naturally 

ventilated areas in accordance with the BCA Green Mark Computational Fluid Dynamic Simulation 

Guidelines. Where the project is not able to demonstrate this wind speed the following options are 

applicable 

Thermal Comfort 

Predicted Mean Vote (PMV) and can be used as the thermal comfort indicator for the evaluation of 

the satisfaction level of the occupants in the building. Mixed mode ventilation can be considered. 

¢ƘŜ ǇǊƻƧŜŎǘ Ƴǳǎǘ ŘŜƳƻƴǎǘǊŀǘŜ ΨƳƻŘŜǊŀǘŜΩ ǿƛƴŘ ǎǇŜŜŘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ лΦнƳκǎ ŦƻǊ ŀǘ ƭŜŀǎǘ тл҈ ƻf the 

floor area and use thermal comfort modelling to demonstrate: 

Table P.27-2 Predicated Mean Vote   

Level of Award PMV 

GoldPLUS -1.0 <PMV<+1.0 

Platinum -0.5 <PMV<+0.5 
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Indoor Air Quality 

¢ƘŜ ǇǊƻƧŜŎǘ Ƴǳǎǘ ŘŜƳƻƴǎǘǊŀǘŜ ΨƳƻŘŜǊŀǘŜΩ ǿƛƴŘ ǎǇŜŜŘ ǇŜǊŦƻǊƳŀƴŎŜ of 0.2m/s for at least 70% of the 

floor area and use air quality modelling to demonstrate: 

Table P.27-3 Air Change Effectiveness  

Level of Award Air Change Rate Air Change Efficiency 

GoldPLUS ů 4 ů10 

Platinum ů 10 ů 1.2 

 

This is only applicable for the following building types: 

1) Industrial warehouses with occupancy density no more than 50m2/person 

2) Sports facilities 

Guidance Notes 

At Design Stage:  

The ventilation simulation report shall be prepared and submitted in accordance with sub-indicator 

1.03c (i) and assessed by a BCA CFD assessor as per requirements for 1.03c (i) Demonstrate Effective 

Natural Ventilation 

Verification (As Built): 

As per sub-indicator 1.03c (i) Demonstrate Effective Natural Ventilation 

References 

./! {ƛƴƎŀǇƻǊŜΤ Ψ./! DǊŜŜƴ aŀǊƪ /ƻƳǇǳǘŀǘƛƻƴŀƭ CƭǳƛŘ 5ȅƴŀƳƛŎ {ƛƳǳƭŀǘƛƻƴ DǳƛŘŜƭƛƴŜǎΩ  
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P.28 Air Conditioning System Total System Efficiency  

Intent  

To ensure that buildings utilising air-conditioning systems are optimised for total system performance, 

which looks at the total cooling system including the distribution of the conditioned air into the space. 

Scope: 

Applicable to all air-conditioned buildings. ¢ƘŜ ǎŎƻǇŜ ŎƻǾŜǊǎ ǘƘŜ ǘƻǘŀƭ ǎȅǎǘŜƳ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ŀ ōǳƛƭŘƛƴƎΩǎ 

air conditioning, including all the air conditioning systems normally in operation in the building and 

the resultant aggregated total system efficiency. The total system efficiency is measured in kW/RT and 

includes the air distribution system 

Applicable for the following Award levels: 

GoldPLUS 

Platinum 

 

Assessment 

The total air-conditioning design system efficiency shall not exceed the following: 

Table P.28-1 Air Conditioning Total System Efficiency for Water Cooled Chilled Water plants  

 Building Cooling Load (RT) 

 <500RT ů500RT 

 Minimum Design System Efficiency including air distribution system (kW/RT) 

GoldPLUS 0.95 0.9 

Platinum 0.93 0.9 
 

Table P.28-1 Air Conditioning Total System Efficiency for Air Cooled Chilled Water plants & Unitary 

Systems  

 Building Cooling Load (RT) 

 <500RT ů500RT 

 Minimum Design System Efficiency including air distribution system (kW/RT) 

GoldPLUS 1.10 Total System Efficiency must 
demonstrate equivalency with 

Table P.28-1 Platinum 1.03 

 

The air distribution system efficiency for GoldPLUS and Platinum projects should not exceed 0.25kW/RT 

9ȄŎŜǇǘ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƛƴǎǘŀƴŎŜǎ ƻŦ ǎȅǎǘŜƳǎ ǿƛǘƘ ƘƛƎƘ ǇǊŜǎǎǳǊŜ ŘǊƻǇǎΣ ƛƴ ǿƘƛŎƘ ŎŀǎŜ ǿƛǘƘ ./!Ωǎ 

approval, the fan system input power can be adjusted based on table 2a and 2b under SS553: 2015. 

The total system efficiency (kW/RT) will be adjusted accordingly 
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Guidance Notes 

At Design Stage:  

As per Indicator 2.01a Air Conditioning System Efficiency.  

The air distribution (kW) shall be calculated based upon the fan input power for the Operational 

Design Load profile. Reference can be made to ASHRAE 90.1 (2013) Table G3.1.3.15 to calculate the 

part load fan input power for VAV fan systems. Results from energy modelling may also be used (total 

annual kWh input / total RTh of cooling) 

Verification (As Built): 

As per Indicator 2.01a Air Conditioning System Efficiency.  

References 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

ASHRAE Standard 90.1 (2013) Ψ9ƴŜǊƎȅ {ǘŀƴŘŀǊŘ ŦƻǊ .ǳƛƭŘƛƴƎǎ 9ȄŎŜǇǘ [ƻǿ-wƛǎŜ wŜǎƛŘŜƴǘƛŀƭ .ǳƛƭŘƛƴƎǎΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 

Heating, Refrigerating and Air-Conditioning Engineers 
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P.29 Renewable Energy Feasibility Study 

Intent  

¢ƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇƻǘŜƴǘƛŀƭ ƛƴ ƘŀǊƴŜǎǎƛƴƎ ǎƻƭŀǊ ŜƴŜǊƎȅΣ ŀƴŘ ŜƴŎƻǳǊŀƎŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǎƻƭŀǊ 
ǇƘƻǘƻǾƻƭǘŀƛŎ όt±ύ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ŧǳƭƭ ǇƻǘŜƴǘƛŀƭΦ  

Scope: 

Applicable to buildings with a footprint greater than or equal to 1000m2 

Applicable for the following Award levels: Points 

Gold 0.5 

GoldPLUS 0.5 

Platinum 0.5 

 

Assessment 

The project shall complete a feasibility study for solar renewable energy as per requirements under 

Indicator 2.03a Feasibility Study. 

Guidance Notes 

As per requirements under Indicator 2.03a Feasibility Study. 

Definitions 

Building footprint is the area on a project site used by the building structure, defined by the perimeter 

of the building plan. Open car park spaces, landscapes, underground construction spaces and other 

non-building facilities (e.g. covered walkways, etc.) are not included in the building footprint. 
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P.30 Sustainable Construction  

Intent  

To encourage the adoption of building designs, building structures and construction practices that 

are environmentally friendly and sustainable. 

Scope: 

Applicable to building superstructure (including non-structural components). Substructure 

components are excluded 

Applicable for the following Award levels: Points 

Gold 0.5 

GoldPLUS 1.5 

Platinum 3 

 

Assessment 

As per requirements under 3.02a Sustainable Construction and achieve the minimum points required 

as indicated above 

Guidance Notes 

At Design Stage:  

As per requirements under Indicator 3.02a Sustainable Construction  

Verification (As Built): 

As per requirements under Indicator 3.02a Sustainable Construction   
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P.31 Embodied Energy  

Intent  

To better quantify the environmental impact of a building and raise awareness among key decision 

makers.  

Scope: 

Applicable to all projects. 

This involves the calculation of the embodied energy of a building through the use of the BCA Online 

Carbon Calculator through the minimum declaration of concrete, glass and steel. 

Applicable for the following Award levels: Points 

GoldPLUS 1 

Platinum 1 

 

Assessment 

As per requirements under Indicator 3.02b Embodied Energy and Life Cycle.  

Guidance Notes 

As per requirements under Indicator 3.02b Embodied Energy and Life Cycle.  
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P.32 Sustainable Products  

Intent  

To ensure that due consideration is given to the specification and use of environmentally friendly 

products within the building 

Scope: 

Applicable to buildings: 

Applicable for the following Award levels: Points 

Gold 2 

GoldPLUS 3 

Platinum 4 

 

Assessment 

Projects shall submit the evidence and be assessed according to the requirements within 3.02c 

demonstrating their use of local approved certified products.  

Guidance Notes 

At Design Stage:  

As per requirements under Indicator 3.02c Sustainable Products  

Verification (As Built): 

As per requirements under Indicator 3.02c Sustainable Products  

References 

Singapore Green Building Product (SGBP) Certification Scheme http://www.sgbc.sg/green-certifications/product-

certification/  

Singapore Green Label Scheme (SGLS) http://www.sgls.sec.org.sg/sgls-standard.php  

http://www.sgbc.sg/green-certifications/product-certification/
http://www.sgbc.sg/green-certifications/product-certification/
http://www.sgls.sec.org.sg/sgls-standard.php
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P.33 Indoor Air Quality Audit 

Intent  

To ensure the building demonstrates good indoor air quality through an indoor air quality audit 

conducted by an accredited laboratory. 

Scope: 

Applicable to all building developments with air-conditioning systems. An IAQ audit should be 

ŎƻƴŘǳŎǘŜŘ ǿƛǘƘƛƴ ƻƴŜ ȅŜŀǊ ŀŦǘŜǊ ƻŎŎǳǇŀƴŎȅ ƛƴ ǊŜŦŜǊŜƴŎŜ ǘƻ {{ррпΥ нлмр ƻǊ b9!Ωǎ guidelines for Good 

Indoor Air Quality in Office Premises.  

Applicable for the following Award levels: Points 

Gold 0.5 

GoldPLUS 0.5 

Platinum 0.5 

 

Assessment 

IAQ audit by an accredited laboratory under Singapore Accreditation Council and demonstrating good 

IAQ performance with reference to {{ррпΥ нлмр ƻǊ b9!Ωǎ guidelines for Good Indoor Air Quality in 

Office Premises. 

Guidance Notes 

At Design Stage:  

As per requirements under sub-indicator 4.01a (i) Indoor Air Quality (IAQ) Audit. 

Verification (As Built): 

As per requirements under sub-indicator 4.01a (i) Indoor Air Quality (IAQ) Audit. 

References 

Singapore Standard 554 (2015) ΨCode of Practice for Indoor air quality for air-ŎƻƴŘƛǘƛƻƴŜŘ ōǳƛƭŘƛƴƎǎΩ; SPRING Singapore 

bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅ όмффсύ ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ DƻƻŘ LƴŘƻƻǊ !ƛǊ vǳŀƭƛǘȅ ƛƴ hŦŦƛŎŜ tǊŜƳƛǎŜǎΩ LƴǎǘƛǘǳǘŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

Epidemiology, Singapore  

 

  

https://www.bca.gov.sg/GreenMark/others/NEA_Office_IAQ_Guidelines.pdf
https://www.bca.gov.sg/GreenMark/others/NEA_Office_IAQ_Guidelines.pdf


 

 

58 

GREEN MARK 2015 |  [FOR PILOT] 

P.34 Post Occupancy Evaluation  

Intent  

To gather building user feedback. A Post Occupancy Evaluation provides feedback on the indoor 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜ ōǳƛƭŘƛƴƎ ŀƴŘ ǘƘŜ ƻŎŎǳǇŀƴǘΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜƛǊ ŜƴǾƛǊƻƴƳŜƴǘΦ  

Scope: 

Applicable to all building developments. 

Applicable for the following Award levels: Points 

GoldPLUS 0.5 

Platinum 0.5 

 

Assessment 

A Post Occupancy Evaluation (POE) should be conducted within one year after occupancy for a 

representative sample of the full time equivalent occupants within the building. 

Guidance Notes 

At Design Stage:  

As per requirements under sub-indicator 4.01a (ii) Post Occupancy Evaluation. 

Verification (As Built): 

As per requirements under sub-indicator 4.01a (ii) Post Occupancy Evaluation.  
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P.35 Enhanced Filtration Media  

Intent  

To effectively remove contaminants to enhance indoor air quality through high efficiency filters. 

Scope: 

Applicable to all air conditioned buildings with air handling units or dedicated treatment of outdoor 

air.  

Applicable for the following Award levels: Points 

GoldPLUS 0.5 

Platinum 0.5 

 

Assessment 

The permanent provision of MERV 14 or F8 class of filter to treat outdoor air in air conditioning 

systems.  

Guidance Notes 

At Design Stage:  

As per requirements under sub-indicator 4.01b (ii) Enhanced Filtration Media. 

Verification (As Built): 

As per requirements under sub-indicator 4.01b (ii) Enhanced Filtration Media. 

References 

{ƛƴƎŀǇƻǊŜ {ǘŀƴŘŀǊŘ рро όнлмрύ Ψ/ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ !ƛǊ-ŎƻƴŘƛǘƛƻƴƛƴƎ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ǾŜƴǘƛƭŀǘƛƻƴ ƛƴ ōǳƛƭŘƛƴƎǎΩΤ SPRING 

Singapore 
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P.36 System Handover and Documentation  

Intent  

To encourage control systems verification and to ensure operational continuity from construction to 

building maintenance and operation. 

Scope: 

Applicable to all buildings control systems, mechanical systems and electrical systems 

Applicable for the following Award levels: Points 

GoldPLUS 0.5 

Platinum 0.5 

 

Assessment 

The handover of the building for operations shall include the relevant mechanical, electrical and 

control systems to be tested and verified to be operating within their desired parameters. The proper 

documentation of said systems shall be provided for the building operations team. 

Guidance Notes 

At Design Stage:  

As per requirements under Indicator 4.03d System Handover and Documentation  

Verification (As Built): 

As per requirements under Indicator 4.03d System Handover and Documentation  

References 

CIBSE Commissioning Codes: A (Air Distribution Systems), C (Automatic Controls), L (Lighting), R (Refrigeration) ς Chartered 

Institution of Building Services Engineers 

!{Iw!9 DǳƛŘŜƭƛƴŜ л όнлмоύ Ψ¢ƘŜ ŎƻƳƳƛǎǎƛƻƴƛƴƎ tǊƻŎŜǎǎΩΤ American Society of Heating, Refrigerating and Air-Conditioning 

Engineers 

!{Iw!9 DǳƛŘŜƭƛƴŜ мΦм όнллтύ ΨI±!/ ϧ w ¢ŜŎƘƴƛŎŀƭ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ /ƻƳƳƛǎǎƛƻƴƛƴƎ tǊƻŎŜǎǎΩΤ American Society of Heating, 

Refrigerating and Air-Conditioning Engineers 

!{Iw!9 DǳƛŘŜƭƛƴŜ мΦп όнлмпύ ΨtǊƻŎŜŘǳǊŜǎ ŦƻǊ tǊŜǇŀǊƛƴƎ CŀŎƛƭƛǘȅ {ȅǎǘŜƳǎ aŀƴǳŀƭǎΤ American Society of Heating, Refrigerating 

and Air-Conditioning Engineers 
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P.37 Energy Modelling Requirements 

Intent  

To demonstrate the energy savings of the building compared to a prescribed reference model that 

reflects prevailing building standards and codes of practice. 

Scope: 

Applicable to all buildings. The energy modelling for evaluating the energy performance of a building 

shall be carried out in the prescribed manner to quantify the potential savings based on energy 

efficiency measures and improvements that reduce the cooling load over the reference model.  

Important note, energy modelling is to compare the building to a code compliant building simulated 

as a reference model, and not the Green Mark 2015 reference building used under 2.02 Energy 

Effectiveness. 

Applicable for the following Award levels: 

GoldPLUS 

Platinum 

 

Assessment 

The energy model shall be used to demonstrate the design performance and assessed in detail by a 

BCA energy modelling assessor. The simulation shall be conducted in accordance with the BCA Green 

Mark Energy Modelling Guidelines. At verification the measured performance and efficiencies shall be 

used to demonstrate compliance. 

Table P.37-1 Minimum Energy Savings to be demonstrated through Energy Modelling 

Level of Green Mark Award Minimum Energy Savings 

GoldPLUS 25% 

Platinum 30% 
 

Guidance Notes 

At Design Stage:  

The energy modelling simulation shall be carried out in accordance with the BCA Green Mark Energy 

Modelling Guidelines. The project must demonstrate the percentage energy savings for GoldPLUS and 

Platinum as shown in table P.37-1 above The Qualified Person (QP) and the appropriate practitioners 

shall certify that the energy modelling for the building has been conducted in accordance with the 

energy modelling methodology in the BCA Green Mark Energy Modelling Guidelines and ensure that 

the assumptions, inputs and results are bona fide.  
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Verification (As Built): 

At stage 2 verification the project team shall complete and provide the following information: 

¶ the operational system efficiency report for the air conditioning system 

¶ the actual average building cooling load (W/m2) 

¶ the actual average receptacle load per functional space (W/m2) 

¶ The operational building EEI  

¶ The building EUI, electricity bills and operational schedules 

¶ A comparison to the energy modelling result submitted at design stage broken down in 

accordance to the format submitted at design stage 

A project will have deemed to have met the pre-requisite where the key energy consuming 

components are operating to their designed efficiencies. A calibrated reference model shall not be 

required except for circumstances including  

¶ A significant discrepancy in comparison with the energy model results 

¶ Change of primary use 

¶ A change of functional area distribution 

¶ Changes in equipment specifications and performance 

¶ Changes in GFA 

¶ Change in ventilation modes 

 

References 

./! {ƛƴƎŀǇƻǊŜΤ Ψ./! DǊŜŜƴ aŀǊƪ 9ƴŜǊƎȅ aƻŘŜƭƭƛƴƎ DǳƛŘŜƭƛƴŜǎΩ 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 553 (2015) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

ASHRAE Standard 90.1 (2013) Ψ9ƴŜǊƎȅ {ǘŀƴŘŀǊŘ ŦƻǊ .ǳƛƭŘƛƴƎǎ except Low-wƛǎŜ wŜǎƛŘŜƴǘƛŀƭ .ǳƛƭŘƛƴƎǎΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 

Heating, Refrigerating and Air-Conditioning Engineers 
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P.38 Energy Efficiency Benchmarking 

Intent  

To provide a numerical benchmark for buildings to demonstrate their overall reduction in energy 

consumption. 

Scope: 

Applicable to all commercial buildings.  

Applicable for the following Award levels: 

GoldPLUS 

Platinum 

 

Assessment 

The Energy Efficiency Index (EEI) computation is based on the proposed model result from the Energy 

Model. The project should demonstrate a lower EEI than table P.38-1. Where the project exceeds the 

EEI stated, the team shall provide a reasoned explanation. The overall Energy Use Index (EUI) for the 

building and the separate Car park EUI shall also be presented. 

Table P.38-1 EEI Benchmark for commercial buildings 

Building Type Benchmark for Energy Efficiency Index (EEI) (kWh/m2/yr) 

Office and Institution 160 

Hotel 260 

Retail 360 

 

Guidance Notes 

The normalised EEI for both the Proposed and Reference Models shall also be computed.  The details 

are as follows and referenced to table P.38-2: 

Calculation of EEI = [(TBEC ς DCEC- CPEC) / (GFA ς DCA)] x (NF/OH) 

Calculation of Building overall EUI (Exclude car park) = (TBEC ς CPEC) / (GFA) 

Calculation Car park EUI = CPEC / CPFA 
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Table P.38-2 EEI References for calculation 

References  

(a) TBEC : Total building energy consumption (kWh/year) 

(b) DCEC : Data centre energy consumption (kWh/year) 

(c) CPEC : Car park energy consumption (kWh/year) 

(d) GFA : Gross floor area (m2) 

(e) CPFA : Total floor area for car park (m2) 

(f) DCA : Data centre areas (m2) 

(g) NF : Normalising factor based on typical weekly operating hours of the building type: 
Office:  55 hours/week 
Retail : 84 hours/week 
Hotel and Industrial  : 168 hours/week 
School & Institution : 60 hours/week 
Car Park : 168 hours/week 

(h) OH : Weighted weekly operating hours (hours/week) 

 

At Design Stage:  

Submission of the EEI, EUI and carpark EUI in the following tabulated format: 

Efficiency Indicators Result 

EEI (kWh/m2/yr) 

Green Mark Certified and Gold ς Results from Energy Calculator 

Green Mark Gold Plus and Platinum ς Results from Energy Modelling 

 

Explanation if EEI exceeds benchmark   

Building overall EUI (Exclude car park) 

(kWh/m2/yr)  

 

Car park EUI (kWh/m2/yr)  

 

(TBEC) Total 
Building Energy 
Consumption 
(kWh/year) 

(CPEC) Car park 
energy 

consumption 
(kWh/year) 

(DCEC) Data centre 
energy 

consumption 
(kWh/year)  

(OH )Weighted 
weekly operating 

hours (hours/week) 

TBEC ς CPEC -
DCEC 

(kWh/year) 

     

 

(GFA)Gross floor 
area (m2) 

(CPFA)Total floor 
area for car park 

(m2) 

(DCA) Data centre 
area (m2) 

(OA) Others Non-GFA 
area (m2)  

Total Area (m2) 

(GFA + CPFA + 
OA) 

     

 

Verification (As Built): 

Submission of Stage 2 verification actual EEI and EUI as per the design submission format.
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1. Climatic Responsive Design 

Criteria Points  

1.01 Leadership 10 
1.02 Urban Harmony 10 

1.03 Tropicality 10 

TOTAL 30 
Advanced Green Efforts 7 

 

The criteria highlighted in yellow are scored under Section 5. Advanced Green Efforts. The points 
will form a part of the total Green Mark score, and contribute to the number of points in Section 5  

  

Climatic Responsive Design Introduction 

The long-term sustainability of the built environment, economy and society depends on the 

collective leadership of building owners in driving sustainable buildings. 

The ǳǇǎǘǊŜŀƳ ƭŜŀŘŜǊǎƘƛǇ ǘƻ ǇǳǎƘ ōŜȅƻƴŘ ǘƘŜ ōƻǳƴŘŀǊȅ ƻŦ ǇǊƻƧŜŎǘǎΩ ŦǳƴŘŀƳŜƴǘŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛǎ 

the key towards shifting the needle towards developing climatic responsive designs. 

To achieve climatic responsive design in a project, it is crucial to have an effective integrated design 

process that resonates among the stakeholders, including a shared vision of building a sustainable 

development and how the vision could be achieved. 

The design team of a project should appreciate the site context, so as to capitalise on the physical 

environment and recognise opportunities for urban built form to maximise responsive design. 

The built form should be considered to maximise its response to the local tropical climate, and 

establish a contemporary tropical vernacular. These are the essentials for impactful Climatic 

Responsive Design. 
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1.01 Leadership 

Intent 

¢ƻ ǊŜŎƻƎƴƛǎŜ ŀƴŘ ǇǊƻƳƻǘŜ ǘƘŜ Ψ[ŜŀŘŜǊǎƘƛǇΩ ƴŜŜŘŜŘ ǘƻ ŘǊƛǾŜ ŎǊŜŀǘƛǾŜΣ organisational and technical 

improvements to the overall environmental credentials of projects, from the initial stages of the 

project through to building occupation and operation. To further stretch outcomes in substantially 

reducing the environmental impact while increasing the life-cycle quality of building projects. 

 

Criteria Points  

1.01a Climatic & Contextually Responsive Brief 1 

1.01b Integrative Design Process 2 

1.01c Environmental Credentials of Project Team 2 

1.01d Building Information Modelling  2 

1.01e User Engagement 3 

TOTAL 10 

Advanced Green Efforts  3 
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1.01a Climatic & Contextually Responsive Brief 

Scope 

This involves the evaluation of all constraints and opportunities as well as conceptualisation of clear 

environmental sustainability targets and design approaches early at the onset of the project. 

Assessment 

Criteria Points 

Climatic & Culturally Responsive Brief 1 

 

Demonstration of the above process through two parts: 

Strategic Definition ς tǊŜƭƛƳƛƴŀǊȅ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ŎƭƛŜƴǘΩǎ ǎustainable aspirations for the project and 

identification of its green potential benchmarked against similar projects. Feasibility studies involving 

assessments of options against functional requirements and potential constraints should be prepared 

to rationalise the brief. 

Preparation and Brief ς Setting of agreed achievable formal sustainability targets for the project. In 

ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǊƎŜǘŜŘ DǊŜŜƴ aŀǊƪ ǊŀǘƛƴƎΣ ǎǳŎƘ ǘŀǊƎŜǘǎ ǎƘƻǳƭŘ ƛƴǾƻƭǾŜ ǎǇŜŎƛŦƛŎ ǎǳǎǘŀƛƴŀōƭŜ 

outcomes and indicators. The selection, deployment and responsibilities of the project team, builders 

and building operators in order to ensure an optimised building should be detailed as well. This 

includes the identification of at least one member of the project team to take the lead in coordinating 

sustainability efforts and tracking of the targets throughout the building design, construction and 

handover phase.  

Guidance Notes 

At Design Stage: 

Submission of written statements, reports, documents, correspondences and notes of discussion 

ŘŜƳƻƴǎǘǊŀǘƛƴƎ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊ ǇǊƻƧŜŎǘΩǎ ōǊƛŜŦƛƴƎ ǇǊƻŎŜǎǎΣ ŜƴŘƻǊǎŜŘ ōȅ ǘƘŜ ŎƭƛŜƴǘ ƻǊ ŎƭƛŜƴǘΩǎ 

representative and acknowledged by the key project team members. 

References 

¢ƘŜ {ƛƴƎŀǇƻǊŜ LƴǎǘƛǘǳǘŜ ƻŦ !ǊŎƘƛǘŜŎǘǎ όнлмоύ Ψ!ǘǘǊƛōǳǘŜǎ ƻŦ ŀ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭǘ 9ƴǾƛǊƻƴƳŜƴǘΩΤ {L! tǳōƭƛǎƘƛƴƎ 

{ƛƴŎƭŀƛǊΣ 5Φ όнлмоύ ΨDǳƛŘŜ ǘƻ ¦ǎƛƴƎ ǘƘŜ wL.! tƭŀƴ ƻŦ ²ƻǊƪ нлмоΩΤ wL.! tǳōƭƛǎƘƛƴƎ  
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1.01b Integrative Design Process 

Scope 

This encompasses the establishment of a collaborative framework for the project team during the 

briefing, concept design and technical design phase. Addressing and negotiating between the various 

needs of all stakeholders to achieve the common targets results in a more balanced and optimised 

design outcome. The integrative design process should be as consultative and non-hierarchical 

manner as possible to encourage value-added contributions and constructive discussions. 

Assessment 

Criteria Points 

Integrative Design Process 2 

 

Demonstration of the above process through: 

(i) Appointment of all relevant consultants early in the design phase 

(ii) Identification of responsible parties within the project team to carry out the 

implementation of the relevant sustainability goals and targets  

(iii) Detailing of sustainable design methodology action plans and progress  

(iv) Addressing of opportunities and challenges with integrative team strategies to achieve 

the various targets  

(v) Design charrettes held at key stages within the project design, to  

- Jointly set and review sustainability targets, progress and outcomes 

- Serve as platforms for the various disciplines within the project team to voice 

opportunities to optimise design, and for the team to work together to evaluate the 

opportunities against other constraints.  

 

Guidance Notes 

At Design Stage: 

Submission of reports, documents, correspondences and notes of discussions at the various project 

stages demonstrating the integrative design process. 

References 

ASHRAE Standard 189.1 (2010) Ψ{ǘŀƴŘŀǊŘ ŦƻǊ ǘƘŜ 5ŜǎƛƎƴ ƻŦ IƛƎƘ-Performance Green Buildings ς Informative Appendix H ς 

LƴǘŜƎǊŀǘŜŘ 5ŜǎƛƎƴΩΤ American Society of Heating, Refrigerating and Air-Conditioning Engineers 

{ƛƴŎƭŀƛǊΣ 5Φ όнлмоύ Ψ!ǎǎŜƳōƭƛƴƎ ŀ /ƻƭƭŀōƻǊŀǘƛǾŜ tǊƻƧŜŎǘ ¢ŜŀƳΣ tǊŀŎǘƛŎŀƭ ¢ƻƻƭǎ ƛƴŎƭǳŘƛƴƎ aǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ {ŎƘŜŘǳƭŜǎ ƻŦ {ŜǊǾƛŎŜǎΩΤ 

RIBA Publishing 

Integrative Process (IP) - ANSI ConsŜƴǎǳǎ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘ DǳƛŘŜ όнлмнύ Ψ5ŜǎƛƎƴ ŀƴŘ /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ {ǳǎǘŀƛƴŀōƭŜ .ǳƛƭŘƛƴƎǎ 

and CommunitiesΩΤ !ƳŜǊƛŎŀƴ bŀǘƛƻƴŀƭ {ǘŀƴŘŀǊŘǎ LƴǎǘƛǘǳǘŜ 
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1.01c Environmental Credentials of Project Team 

Scope 

This pertains to the appointment of environmental specialists at building design, construction and 

operation stages to drive and coordinate the environmental design approach. 

Assessment 

Criteria Points 

Green Individuals 0.5 

Green and Gracious Builder 0.5 

Green Companies 1.5 

 Cap at 2 points 

 

Green Individuals: 

0.25 points shall be awarded for a Certified Green Mark Manager (GMM) or Green Mark Facilities 

Manager (GMFM).  

0.5 points shall be awarded for a Green Mark Professional (GMP) or Green Mark Facilities Professional 

(GMFP). 

Green and Gracious Builder: 

0.5 point shall be awarded where the main builder is a BCA certified Green and Gracious Builder. 

Green Companies: 

0.5 point shall be awarded where at least 3 of the following are ISO 14001 certified: Architect, M&E 

Engineer, C&S Engineer, Developer and Main Contractor. 

0.5 point shall be awarded for each SGBC Green Services Certified firm. 

Guidance Notes 

At Design Stage: 

Submission of relevant valid certificates, notes of meetings, letters of appointment, as well as 

commitment letter endorsed by client on appointment intent for GMFM/GMFP if applicable. 

Verification (As Built): 

Submission of letter of appointment of GMFM/GMFP if applicable 

References 

./! {ƛƴƎŀǇƻǊŜ όнлмрύ Ψ/ŜǊǘƛŦƛŜŘ DaCa κ /ŜǊǘƛŦƛŜŘ DaCt κ Daaκ DatΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/GreenMark/gm_manager.html 

./! {ƛƴƎŀǇƻǊŜ όнлмрύ ΨDǊŜŜƴ ŀƴŘ DǊŀŎƛƻǳǎ .ǳƛƭŘŜǊ !ǿŀǊŘΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/Awards/GGBA/builders_award.html  

{ƛƴƎŀǇƻǊŜ DǊŜŜƴ .ǳƛƭŘƛƴƎ /ƻǳƴŎƛƭ όнлмнύ ΨDǊŜŜƴ {ŜǊǾƛŎŜǎ /ŜǊǘƛŦƛŎŀǘƛƻƴ {ŎƘŜƳŜΩΤ wŜǘǊƛŜǾŜŘΥ  

http://www.sgbc.sg/green-certifications/services-certification/  

ISO 1400м όнллпύ Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘΩΤ LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƎŀƴƛǎŀǘƛƻƴ ŦƻǊ {ǘŀƴŘŀǊŘƛǎŀǘƛƻƴ 

 

http://www.bca.gov.sg/GreenMark/gm_manager.html
http://www.bca.gov.sg/Awards/GGBA/builders_award.html
http://www.sgbc.sg/green-certifications/services-certification/
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1.01d Building Information Modelling (BIM) 

Scope 

This refers to the use of BIM as a tool to facilitate a coordinated design between all stakeholders in 

the construction value chain. BIM can be used to drive initial performance simulation, validate and 

fine tune performance downstream as well as to optimise construction methodologies.  

Assessment 

Criteria Points 

(i) Integrative BIM  2 

SMART BIM (Advanced Green Efforts) 3 
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1.01d (i) Integrative BIM 

Also referred to as social BIM or collaborative BIM, integrative BIM refers to the use of a coordinated 

.La ƳƻŘŜƭƭƛƴƎ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƘŀǊƳƻƴƛǎŜǎ ǘƘŜ ǾŀǊƛƻǳǎ ŘƛǎŎƛǇƭƛƴŜǎΩ ŘŜǎƛƎƴǎ ƛƴ ŀ о5 ŜƴǾƛǊƻƴƳŜƴǘΣ ǘƻ 

facilitate the co-ordinated spatial design and reduce clashes during construction. Integrative BIM 

models can also be used to form the base models for various building performance simulations, the 

results of which can be used to further optimise the building design. Many performance plug-ins are 

being developed that can evaluate building energy use, façade heat gains and ETTV, lighting and 

daylighting analysis, as well as natural ventilation performance. 

Assessment 
1 point for the coordinated use of BIM between the involved parties in the construction value chain. 

Minimally comprising of the Architect, the MEP Engineers and the Structural Engineer. 

1 point for the use of BIM for environmental analysis, building performance simulation and clash 

detection purposes. 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶ BIM model 

¶ Relevant project-specific procedural documents and specifications evidencing use of BIM in 

project 

¶ Details of the analysis software used, processes and how this has been employed to optimise 

the building design. 

 

References 
./! {ƛƴƎŀǇƻǊŜ όнлмоύ Ψ{ƛƴƎŀǇƻǊŜ .La DǳƛŘŜ ς ±ŜǊǎƛƻƴ нΩΤ wŜǘǊƛŜǾŜŘΥ https://www.corenet.gov.sg/media/586132/Singapore-

BIM-Guide_V2.pdf 

SinclairΣ 5Φ όнлмнύ Ψ.La hǾŜǊƭŀȅ ǘƻ ǘƘŜ wL.! hǳǘƭƛƴŜ tƭŀƴ ƻŦ ²ƻǊƪΩΤ wL.! tǳōƭƛǎƘƛƴƎ 

 

 

https://www.corenet.gov.sg/media/586132/Singapore-BIM-Guide_V2.pdf
https://www.corenet.gov.sg/media/586132/Singapore-BIM-Guide_V2.pdf
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SMART BIM (Advanced Green Efforts) 

Smart BIM comprises of 3 levels: 

1. 4D (Time) BIM ς This links time information to the BIM model for project scheduling and 

coordination. By reflecting real time construction activity on site, the 4D model can be used 

to review progress against the construction programme and identify methods to assess delays, 

make up time and evaluate extensions of time (EOT) claims. 

2. 5D (Cost) BIM ς This consists of elemental details, finishes, fixtures and equipment within the 

model linked to data on performance, manufacturers and specifications. The 5D model can 

assist in the preparation of cost and quantity schedules and tracking of the project budget. 

The use of integrated scheduling tools can be incorporated including those tailor made for 

Singapore such as SIA Idol and INPQS. 

3. 6D (Facilities Management) BIM ς This involves the updated as built model of the building 

complete with the procured fixtures, finishes, equipment data.  

 

Assessment 
1 point each for 4D (Time) BIM, 5D (Cost) BIM or 6D (FM) BIM 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶  4D/5D model 

¶ Relevant project-specific procedural documents and specifications evidencing linking of 

relevant elemental attributes to the BIM model and how they are/will be used to optimise 

processes 

 

Verification (As Built): 

Submission of the as built 6D BIM model complete with material, equipment and finishing schedule 

data captured where applicable 
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1.01e User Engagement 

Scope 

This refers to the provision of relevant information and guidance to building occupants as to how they 

Ŏŀƴ ŎƻƴǘǊƛōǳǘŜ ǇƻǎƛǘƛǾŜƭȅ ǘƻ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘΦ 

Assessment 

Criteria Points 

Building User Guide 0.5 

Green Fit-out Guidelines 1 

Green Lease 3 

 (cap at 3) 

 

0.5 point for a building user guide to be disseminated to all eventual occupants in the building. The 

user guide should provide a detailed overview of the sustainable design strategies and all green 

features employed in the building and how they benefit the user, with an emphasis on occupant health 

and well-being. It should include clear O&M instructions related to the green features, written in a 

way the users can understand. The information detailed in Table 1.01e-1 in the subsequent page 

should not be excluded from the guide. 

1 point for green fit out guidelines to be disseminated to the relevant tenant management/ personnel 

to assist them in making sustainable fit-out decisions. The guidelines should detail recommended 

energy and water efficiency, environmental protection and indoor air quality standards. It should also 

mention or provide links pertaining to other helpful information such as green tenant-centric 

certification schemes and green product certification bodies. 

3 points for a comprehensive Green Lease (or equivalent) to be incorporated into the tenancy 

agreement, that establishes agreed levels of environmental performance between the landlord and 

ǘƘŜ ǘŜƴŀƴǘ ŦƻǊ җ сл% of the net lettable area. 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶ Building user guide, green fit-out guidelines and/or green lease prepared and endorsed by the 

client representative, complete with commitment that they will be circulated as specified 

above 

¶ Official statements committing incorporation of green leasing for specified NLA into tenancy 

agreements with details of enforcement procedures 

  

Verification (As Built): 

Submission of the following where applicable: 

¶ Official building user guide and green fit-out guidelines for circulation, and evidence of their 

circulation to the respective parties 

¶ Tenancy agreement with Green Lease and enforcement procedures incorporated, complete 

with evidence of its application to the specific tenants 
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References 

./! {ƛƴƎŀǇƻǊŜ όнлмпύ Ψ./! DǊŜŜƴ [ŜŀǎŜ ¢ƻƻƭƪƛǘΥ hŦŦƛŎŜ DǊŜŜƴ {ŎƘŜŘǳƭŜ нлмпΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/GreenMark/others/Office_Green_Schedule.docx  

./! {ƛƴƎŀǇƻǊŜ όнлмпύ Ψ./! DǊŜŜƴ [ŜŀǎŜ ¢ƻƻƭƪƛǘΥ wŜǘŀƛƭ DǊŜŜƴ {ŎƘŜŘǳƭŜ нлмпΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/GreenMark/others/Retail_Green_Schedule.docx 

 

http://www.bca.gov.sg/GreenMark/others/Office_Green_Schedule.docx
http://www.bca.gov.sg/GreenMark/others/Retail_Green_Schedule.docx
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Table 1.01e-1: Recommended Information to be included in the Building User Guide 

Introduction ς an overview of the design, the passive and environmental strategies employed and how 

they benefit the user.  

Energy 

i) Details of the low energy lighting fittings and their operational controls 

ii) Details of energy labelling for any supplementary equipment and advice on selection 

iii) Details on how to track energy consumption 

Water 

i) Details of WELS labels of water fittings and water control strategies 

ii) External water use and water recycling that is taking place if any 

iii) Details on water saving measures and tips  

Waste & Recycling 

i) Information on the waste collection strategies, and what needs to be segregated for 

recycling  

ii) Information on good practice and local waste facilities for items that are not under the 

normal waste contract 

Green Transportation and Access 

i) Details of bicycle parking provisions and shower arrangements 

ii) Details of the local transportation options to and from the building 

Local Amenities  

i) Details of the amenities and facilities within and around the building 

Responsible & Healthy Fit Out 

i) Details of the green products used within the building  

ii) Importance of using green fit-out and low VOC materials 

iii) Embodied energy of building materials selection 

Responsible Purchasing  

i) Advice on green procurement strategies relevant to the type of building occupant 

Others 

i) The environmental impact of user behaviour  

ii) Information on good practices for sustainable building operations relevant to the building 

users including links to websites, publications and organisations providing information or 

guidance on environmentally sound operations, environmental tips and initiatives. 
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1.02 Urban Harmony 

Intent 

To identify the impact of the physical form of a building, which prefixes its sustainable performance, 

with respect to its immediate locale and larger context.  

¢ƻ ŀƭǎƻ ǘŀƪŜ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŀ ōǳƛƭŘƛƴƎΩǎ ƘǳƳŀƴ-centricity ς how its presence will affect its context 

as well as the movement and comfort of the people in its neighbourhood. 

 

Criteria Points  

1.02a Sustainable Urbanism  5 

1.02b Integrated Landscape and Waterscape 5 

TOTAL 10 

Advanced Green Efforts  2 
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1.02a Sustainable Urbanism 

Scope 

This involves conducting site analysis to develop a sustainable accessible and contextual response. 

This ensures that the development enhances the urban realm and minimises its environmental impact 

while creating minimal dis-amenity to the surrounding buildings. 

Assessment 

Criteria Points 

(i) Environmental Impact Statement 2 

(ii) Response to Site Context 3 

(iii) Urban Heat Island 1 

(iv) Green Transport and Logistics 1 

 Cap at 5 points 

Creation of possible new ecology and natural ecosystems (Advanced Green 
Efforts) 

1 
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1.02a (i) Environmental Impact Assessment and Statement 

To empower building stakeholders through a holistic Environmental Impact Assessment and 

Statement (EIA). The EIA serves as a reporting framework to understand the environmental impacts 

of their decisions and thus make informed decisions to prevent environmental degradation.  

To be conducted prior to the commencement of activities on site. 

Assessment 

1 point shall be awarded for a comprehensive EIA to identify the anticipated effects on the 

environment a proposed development or project may have. The EIA shall identify design measures to 

mitigate negative impacts to the site environment with a focus on climate change and ecological 

systems. It should describe how the project can contribute positively to the overall ecology and 

biodiversity of the site and its wider context.  

1 point shall be awarded for the implementation of mitigation measures for the protection of valuable 

site ecology during construction. 

The EIA should cover the following aspects listed under Table 1.02a-1  

Guidance Notes 

At Design Stage: 

Submission of EIA, endorsed by the client or client representative  

At Verification Stage: 

Documentary evidence and photographs of implementation of the environmental mitigation 

measures undertaken during the construction and initial operation of the building. 

Replacement is not able to compensate the points for features of identified value removed in the 

construction process or site clearance.  

References 

Environmental Protection Agency, IǊŜƭŀƴŘ όнллнύ ΨDǳƛŘŜƭƛƴŜǎ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ōŜ ŎƻƴǘŀƛƴŜŘ ƛƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ 

{ǘŀǘŜƳŜƴǘǎ ό9L{ύΩΤ wŜǘǊƛŜǾŜŘΥ http://www.epa.ie/pubs/advice/ea/guidelines/#.VRks5-H1Jww  

EurƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ όнлмрύ Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ DǳƛŘŀƴŎŜΩΤ wŜǘǊƛŜǾŜŘΥ  

http://ec.europa.eu/environment/eia/eia-support.htm  

¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ όнлллύ Ψbŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎȅ !Ŏǘ όb9t!ύΩ wŜǘǊƛŜǾŜŘΥ 

http://www.epw.senate.gov/nepa69.pdf  

  

http://www.epa.ie/pubs/advice/ea/guidelines/#.VRks5-H1Jww
http://ec.europa.eu/environment/eia/eia-support.htm
http://www.epw.senate.gov/nepa69.pdf
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Table 1.02a-1 Outline of the EIA 

¶ The proposed development and its need 

¶ The existing environment of the site 

¶ The impacts of the proposed development and its alternatives on the environment covering: 

o Climate Change 

o Flora and Fauna (including aquatic life) 

o Soil 

o Air 

o Water 

¶ The recommendations and measures to mitigate any adverse impacts and / or opportunities 

to improve the site beyond its original condition before the development, i.e. how the 

ecological features or areas of the site are to be adequately protected from damage or 

disturbance during the construction activities from site clearance and preparation through to 

practical completion and handover.   

¶ A non-technical summary 



 

 

GREEN MARK 2015 |  [FOR PILOT] 

80 

Creation of possible new ecology and natural ecosystems (Advanced Green Efforts) 

To demonstrate that ǘƘŜ ŎƻƳǇƭŜǘŜŘ ǇǊƻƧŜŎǘ ΨƘŜŀƭǎ ǘƘŜ ƭŀƴŘΩ .ŜȅƻƴŘ ƳƛǘƛƎŀǘƛƻƴ ƳŜŀǎǳǊŜǎΣ ōȅ ƘŀǾƛƴƎ ŀ 

net positive impact on the ecological system  

Assessment 

1 point for details and strategies in the EIS on how the project will enhance the site ecology beyond 

its current state. The regenerative features should be quantified in terms of an overall net 

improvement vs the building not being constructed and the site remaining in the current context. 

!ƎǊŜŜŘ ƳŜǘǊƛŎǎ όǎǳŎƘ ŀǎ ǘƘŜ {ƛƴƎŀǇƻǊŜ LƴŘŜȄ ƻƴ /ƛǘƛŜǎΩ .ƛƻŘƛǾŜǊǎƛǘȅύ ǎƘŀƭƭ ōŜ ǳǎŜŘ and tracked during 

the project completion. 

Guidance Notes 

At Design Stage: 

As per 1.02a (i) Environmental Impact Assessment and Statement but with the relevant additional 

information 

Verification (As Built): 

A study utilising the agreed metrics at the design stage conducted at suitable intervals during the 

ōǳƛƭŘƛƴƎΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ƭƛŦŜ ǘƘŀǘ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŜ ǇǊƻƧŜŎǘǎ ǊŜƎŜƴŜǊŀǘƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜΦ   
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1.02a (iii) Response to Site Context 

To demonstrate how the site topography, microclimate, access and connectivity has informed the 

design of the urban form and site layout.  A site analysis should be conducted to identify the 

relationships between human and physical geography of the site and inform how the building 

responds to these factors.  

Assessment 

1 point shall be awarded for Level 1 site analysis and design that demonstrates sensitivity to the site 

conditions. 

3 points shall be awarded for Level 2 analysis and optimised design via iterative simulations. 

The site analysis report format and content is detailed in Table 1.02a-2. 

Guidance Notes 

At Design Stage: 

Submission of the site analysis document endorsed by the client or client representative.  

Table 1.02a-2 Site Analysis Document 

¶ Executive Summary ς A non-technical summary that summarises the site analysis 

¶ Urban context ς The urban form, land use and its impact on the site. This shall include key vistas, 

view corridors, the urban grain as well nearby amenities 

¶ Site Topography & Hydrology ς Land and topographical survey of the site facilitating design 

decisions basŜŘ ƻƴ ǘƘŜ ǎƛǘŜΩǎ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ŦŜŀǘǳǊŜǎΣ ǎǘƻǊƳ ǿŀǘŜǊ ǊǳƴƻŦŦ ŀƴŘ ƻǘƘŜǊ ƪŜȅ ŦŜŀǘǳǊŜǎΦ 

This section can link to the EIS if conducted (1.02a) 

¶ Site Micro Climate - Sun/ Wind/ Acoustics/ Views/ Air Quality: 

o Level 1 ς Identification on plan and photographic evidence of the key micro climatic 

conditions of the site and how this will be considered in the design 

o Level 2 ς Macro level simulations that analyse the site context 

¶ Site Access and Connectivity ς Details of pedestrian and vehicular traffic, site accessibility and 

public transport options. The analysis shall investigate the connectivity potential to connect the 

site to existing green infrastructure such as parks, gardens or cycle routes, as well as sheltered 

connectivity to public transport. The analysis should also look at physical connectivity feasibility 

to adjacent buildings (existing or planned) 

o Level 1 ς Concept design studies demonstrating how the functional requirements of the 

project responds positively to the site context including enhancing site access 

O Level 2 ς Iterative massing studies through macro simulations that identify how the 

urban form of the building has been optimised, the location of outdoor amenities have 

been located to take advantage of the site conditions, including outdoor thermal 

comfort analysis. The simulations should identify that the building minimises its impact 

on its neighbours 
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1.02a (iv) Urban Heat Island  

To mitigate the urban heat island (UHI) effect through the material selection of the landscape, 

(hardscape, softscape) and building surfaces. UHI refers to the increase in ambient temperature 

caused by the storage of shortwave radiation by urban materials.  

Assessment 

% Site coverage (at plan view) Points 

җ 50% demonstrating mitigation measures 0.5 

җ 80% demonstrating mitigation measures 1 

 

The site plan shall be used to calculate the site coverage of the UHI mitigation measures such as: 

¶ Green and blue spaces for landscaping and roof 

¶ Roofing materials or coatings or cool paints with high Solar Reflectance Index (SRI)  > 40  

¶ Unshaded hardscape areas with SRI > 39, inclusive of unshaded carparks, internal roads, 

plazas and pedestrian walkways 

¶ Use of permeable paving strategies such as gravel or open paving systems 

¶ Other performance based strategies that demonstrate URH effect mitigation 

Areas with renewable energy (photovoltaic panels) shall be deemed to comply. 

Guidance Notes 

At Design Stage:  

 Submission of the following where applicable: 

(i) Site plan highlighting vegetated and waterbody areas, hardscape areas and roof areas  

(ii) Calculation of hardscape areas shaded by vegetation based on a midday sun i.e. the shadow 

shall correspond to the area directly under the tree canopies. The tree canopy size shall be 

based on the mature crown size as per NParks guidelines (also referenced under 1.02c (i) 

Greenery Provision) 

(iii) Material schedules or specifications of the roof and hardscape finishes with corresponding 

SRI values. Where such values are not provided, calculations in accordance to ASTM E1980 ς 

11 may be used supported by solar reflectance and thermal emittance specifications 

 

Verification (As Built): 

Submission of the following where applicable: 

¶ Any design changes to be highlighted on the pan drawing and the areas recalculated 

¶ Photographic evidences of the vegetated areas  

¶ Delivery orders of the hardscape materials and roof finishes supported by technical 

specifications providing the SRI or solar reflectance and thermal emittance values 

 

References 

ASTM E1980 -мм όнллмύ Ψ{ǘŀƴŘŀǊŘ tǊŀŎǘƛŎe for Calculating Solar Reflectance Index of Horizontal and Low Sloped Opaque 

{ǳǊŦŀŎŜǎΩΤ !{¢a LƴǘŜǊƴŀǘƛƻƴŀƭ 
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1.02a (v) Environmentally-Friendly Urban Transport and Logistics 

To reduce the emissions from vehicular transport to and from the building through the use of co-

ordinated smart logistics systems, promotion of electric vehicles and the reduction of car parking lots. 

Urban logistics facilities can be provided to facilitate aggregated distribution of goods through shared 

infrastructure, assets and consolidated deliveries to reduce the vehicular emissions associated with 

deliveries. 

Where onsite vehicular parking is provided, there should be car park infrastructure to support 

electrical vehicles charging requirements.  

Assessment 

There is a cap of 1 point for this sub indicator.  

¶ 1 point for the provision or utilisation of smart logistics facilities 

¶ 0.5 points for the provision of electrical vehicle charging and parking infrastructure 

¶ 0.5 points for the  reduction of car parking provision 

 

Guidance Notes 

At Design Stage:  

Urban Logistics Facilities: 

The project team shall demonstrate the estimated environmental benefits and details of the smart 

logistics scheme through: 

The estimation of reduction in greenhouse gas emissions (nitrogen dioxide, sulphur dioxide, carbon 

dioxide, carbon monoxide, particulate matter, ozone) from delivery vehicles through an urban logistics 

scheme 

The potential reduction of energy from lesser trips made using the goods lift 

Electric Vehicle Charging Infrastructure 

The location and number of electric parking lots and the provision of the electrical points ready for 

the charging infrastructure. There shall be at least 1 lot per 100 lots (cap at 5 lots)  

Reduction of Parking lots: 

Reduced carpark provision at minimally 20% below the prevailing car park standard 

bƻǘŜ ¢ƘŜ 5ŜǾŜƭƻǇŜǊ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ǎǳōƳƛǘ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ΨwŀƴƎŜ .ŀǎŜŘ /ŀǊ ǇŀǊƪƛƴƎ {ǘŀƴŘŀǊŘ 

όw/t{ύΩ ŦƻǊ [¢!Ωǎ ŀǇǇǊƻǾŀƭΦ ¢ƘŜ Ǉƻƛƴǘ ǎƘƻǳƭŘ ōŜ ŀǿŀǊŘŜŘ ƻƴƭȅ ƛŦ ǘƘŜ w/t{ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŀǇǇǊƻǾŜŘ ōȅ 

LTA 

Verification (As Built): 

As built drawings and photographs highlighting the provision of the committed features. 
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1.02b Integrated Landscape and Waterscape 

Scope 

Projects are encouraged to integrate a verdant landscape and waterscape that is accessible for all to 

enjoy into their building design.  

Assessment 

Criteria Points 

(i) Greenery Provision (GnPR) 3 

(ii) Tree Conservation  1 

(iii) Sustainable Landscape Management 1 

(iv) Sustainable Stormwater Management 1 

 Cap at 5 points 

GnPR greater than 5.0 (Advanced Green Efforts) 1 
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1.02b (i) Greenery Provision 

To provide greenery within the development to enhance the biodiversity around the development 

and provide visual relief to building occupants and neighbours. 

Assessment 

GnPR Points Allocation 

0.5 to <1.0 0.5 

1.0 to <2.0 1.0 

2.0 to <3.0 2.0 

3.0 to <4.0 2.5 

җ 4.0 3.0 

җ 5.0 1 (Advanced Green Effort) 

 

The GnPR is a calculation that demonstrates the total leaf area of the greenery within the site over 

the total site area. The greenery applicable includes any rooftop gardens, sky terraces, landscape 

areas. 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶ Plan layouts or software showing the site area as well as the greenery that is provided within 

the development (including a listing of the number of trees, palms, shrubs, turf and the 

respective sub category and LAI values with reference to Table 1.02b-1 

¶ Calculation showing the extent of the greenery provision in the GnPR calculation template 

 

Verification (As Built): 

¶ As built drawings showing the landscape plans with the delivery orders of the plants.  

¶ Re-computation of GnPR for any deviations using the GnPR calculation template  

References 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнллсύ Ψмллм DŀǊŘŜƴ tƭŀƴǘǎ ƛƴ {ƛƴƎŀǇƻǊŜΣ нnd ŜŘƛǘƛƻƴΩΤ btŀǊƪǎ tǳōƭƛŎŀǘƛƻƴ 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнллфύ Ψ¢ǊŜŜǎ ƻŦ ƻǳǊ DŀǊŘŜƴ /ƛty, 2nd ŜŘƛǘƛƻƴΩΤ btŀǊƪǎ tǳōƭƛŎŀǘƛƻƴ 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнлмоύΣ ΨbtŀǊƪǎ CƭƻǊŀ ŀƴŘ Cŀǳƴŀ ²ŜōΩΤ wŜǘǊƛŜǾŜŘΥ https://florafaunaweb.nparks.gov.sg/ 

Table 1.02b-1: LAI values 

Plant Group Trees Palms 
Shrubs & 

Groundcover 
Turf 

Leaf Area 
Index (LAI) 

Open Canopy = 2.5 
Intermediate Canopy = 3.0 

Dense Canopy = 4.0 

Solitary = 2.5 
Cluster = 4.0 

Monocot = 3.5 
Dicot = 4.5 

2.0 

Fixed Area: 
Columnar = 12m2 

Non Columnar = 60m2 
Solitary = 20m2 
Cluster = 17m2 

Planted Area Planted Area 

 
If the trees or the ǇŀƭƳǎ ŀǊŜ ǇƭŀƴǘŜŘ ŀǘ Җ нΦлƳ ŎŜƴǘǊŜǎ ǘǊǳƴƪ ǘƻ ǘǊǳƴƪΣ ǘƘŜ ƭŜŀŦ ŀǊŜŀ 
shall be calculated as a product of the LAI value and the planted area (m2) 

https://florafaunaweb.nparks.gov.sg/
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1.02b (ii) Tree Conservation  

To encourage preservation of existing trees on-site to prevent disturbance to established habitats. 

Where trees are felled the project team are encouraged to replant an equivalent number of similar or 

native species of equivalent LAI. 

Assessment 

Tree Conservation Points 

Preservation of Existing Trees  0.5 

Replacement of Felled trees 0.5 

 

Full points may be scored here for projects that had scored the full points under 1.02b Environmental 

Impact Assessment by demonstrating preservation of existing trees as one of the mitigation efforts. 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶ Site layouts showing the exiting final locations (where trees are being transplanted) and 

number of the trees to be conserved or relocated 

¶ Existing site plans showing the location and numbers of trees that are to be felled with the 

identification of the tree species and LAI values. The proposed landscape plans shall show the 

proposed equivalent number and tree species with LAI values of the replacement trees 
 

Verification (As Built): 

¶ As built drawings, transplanting records and on site photographs of the conserved trees 

¶ As built drawings and photographs of the replaced trees 

 

References 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнллфύ Ψ¢ǊŜŜǎ ƻŦ ƻǳǊ DŀǊŘŜƴ /ƛǘȅΣ нnd ŜŘƛǘƛƻƴΩΤ btŀǊƪǎ tǳōƭƛŎŀǘƛƻƴ 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнлмоύ ΨbtŀǊƪǎ CƭƻǊŀ ŀƴŘ Cŀǳƴŀ ²ŜōΩΤ Retrieved: https://florafaunaweb.nparks.gov.sg/  

  

https://florafaunaweb.nparks.gov.sg/
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1.02b (iii) Sustainable Landscape Management 

To ensure the landscape enhances the native biodiversity through effective sustainable management 

of the landscape of a development. 

Assessment 

1 point shall be awarded for projects certified under NParks Landscape Excellence Assessment 

Framework (LEAF) certification. 

For projects not certified under leaf certification, 0.5 points may be awarded for each of the following: 

(i) The adoption of native species of greenery > 50% of the flora selected wherever possible 

to maintain the local ecosystem 

(ii) Projects that scored full points under 1.02b Environmental Impact Assessment  

(iii) A landscape management plan established that covers: 

a. The use of organic composts from horticultural wastes  

b. The potential for onsite composting 

c. General landscape maintenance and management plan during building occupation 

Guidance Notes 

At Design Stage:  

Submission of the following where applicable: 

¶ Extracts of the tender, or a signed commitment from the developer / building owner 

that NParks LEAF certification will be applied for  

¶ Landscape plan outlining the native species with a calculation of the % of site coverage 

¶ Submission of the draft landscape management plan with supporting tender 

specifications 

 

Verification (As Built):  

Submission of the following where applicable: 

¶ The letter of award or LEAF certificate  

¶ Delivery orders of the native species and quantity to be prepared and submitted. Any 

variations would require a re-tabulation 

¶ The completed landscape management plan and implementation records supported by 

photographic evidence, delivery orders of composts with reports of soil/ compost mixes 

as well as the landscape maintenance manual  

References 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнллсύ Ψмллм DŀǊŘŜƴ tƭŀƴǘǎ ƛƴ {ƛƴƎŀǇƻǊŜΣ нnd ŜŘƛǘƛƻƴΩΤ btŀǊƪǎ tǳōƭƛŎŀǘƛƻƴ 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнллфύ Ψ¢ǊŜŜǎ ƻŦ ƻǳǊ DŀǊŘŜƴ /ƛǘȅΣ нnd ŜŘƛǘƛƻƴΩΤ btŀǊƪǎ tǳōƭƛŎŀǘƛƻƴ 

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнлмоύ ΨbtŀǊƪǎ CƭƻǊŀ ŀƴŘ Cŀǳƴŀ ²ŜōΩΤ wŜǘǊƛŜǾŜd: https://florafaunaweb.nparks.gov.sg/  

bŀǘƛƻƴŀƭ tŀǊƪǎ .ƻŀǊŘ όнлмрύ Ψ[ŀƴŘǎŎŀǇŜ 9ȄŎŜƭƭŜƴŎŜ !ǎǎŜǎǎƳŜƴǘ CǊŀƳŜǿƻǊƪ ό[9!CύΩΤ wŜǘǊƛŜǾŜŘΥ 

https://www.nparks.gov.sg/partner-us/landscape-industry/leaf  

https://florafaunaweb.nparks.gov.sg/
https://www.nparks.gov.sg/partner-us/landscape-industry/leaf
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1.02b (iv) Sustainable Storm Water Management 

To reduce storm surges and to improve the quality of water entering the public drains through 

infiltration or design features. 

Assessment 

Sustainable Storm water Management Points 

PUB  Active, Beautiful and Clean Waters (ABC Waters) certification 1 

OR 

Treatment of storm water run-off through the provision of infiltration or 
design features before discharge to the public drains 

 

(i) Treatment of җор҈ ƻŦ Ǌǳƴ ƻŦŦ ŦǊƻƳ ǘƻǘŀƭ ǎƛǘŜ ŀǊŜŀ 1 

(ii) ¢ǊŜŀǘƳŜƴǘ ƻŦ җмл҈ ƻŦ Ǌǳƴ ƻŦŦ ŦǊƻƳ ǘƻǘŀƭ ǎƛǘŜ ŀǊŜŀ 0.5 

 

Guidance Notes 

At Design Stage:  

Submission of the following where applicable: 

PUB ABC Waters certification application form  

OR 

Site layout plans indicating the total site area, the total paved area within the site as well as the total 

catchment areas of the site for which the run-off shall be treated. Treatment areas, and hydraulic 

retention time of the design features are to be included as a part of the calculation that demonstrates 

the percentage of storm water run of that can be treated through the proposed strategies 

¶ Proposed strategies for the treatment of the storm water run-off shown through: 

o Drainage plans 

o Schematic drawings 

o Location plan  

o Sectional details of the drainage feature 

o Specification of the filtration, transition layers, sub soil drainage layer and system, 

overflow arrangement 

o Design calculations and simulations (where applicable) 

 

Verification (As Built):  

Submission of the following where applicable: 

ABC Waters certificate 

OR 

As built drawings and photographs documenting the construction and implementation of the storm 

water management system 

References 

tǳōƭƛŎ ¦ǘƛƭƛǘƛŜǎ .ƻŀǊŘ όнлмпύ Ψ!ŎǘƛǾŜ .ŜŀǳǘƛŦǳƭ /ƭŜŀƴ ²ŀǘŜǊǎ 5ŜǎƛƎƴ DǳƛŘŜƭƛƴŜǎΣ оrd EditioƴΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.pub.gov.sg/abcwaters/abcwatersdesignguidelines/Documents/ABC_DG_2014.pdf   

http://www.pub.gov.sg/abcwaters/abcwatersdesignguidelines/Documents/ABC_DG_2014.pdf
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1.03 Tropicality 

Intent 

To consider the passive design aspect of the building, including its orientation, facades as well as 

interior layout to reduce its heat load and energy usage as well as enhance effective daylight design 

and thermal comfort. 

 

Criteria Points  

1.03a Tropical Façade Performance 4 

1.03b Internal Organisation 2 

1.03c Ventilation Performance 4 

TOTAL 10 

Advanced Green Efforts  2 
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1.03a Tropical Façade Performance 

Scope 

A responsive tropical façade is one that reduces the heat gain into the building, providing perceptive 

comfort through reducing the direct sunlight into the building. From a performance point of view, it 

should be highly permeable in areas of natural ventilation and air tight in areas of air conditioning to 

reduce air leakage.  

Assessment 

Criteria Points 

Tropical Façade Performance  4 

Vertical Greenery on the East and West Facade (Advanced Green Features) 1 

 

Up to 4 Points shall be awarded based on the façade performance assessed through meeting or 

exceeding the limits in table 1.03b-2 and 1.03b -3 or through building simulation. 

Where simulations have been used, documents shall include screen shots of the model vs the notional 

model and the results. BCA will check the model as a part of the assessment. 

Guidance Notes 

The ETTV pre-requisite must be met for the level of award that the project is targeting. This will also 

be verified at the as built stage. 

At Design Stage: 

A notional façade is detailed in Table 1.03a-1. 

Points shall be awarded based on the façade performance. There are 2 scoring options: 

1. Simulation based:  for (1) Air conditioned commercial buildings with a WWR greater than 0.5, 

and (2) Air Conditioned industrial buildings with a WWR greater than 0.25. The façade 

performance is evaluated through a building physics model that demonstrates a performance 

advantage against the notional façade for that building type. Points shall be scored based on 

the heat load reduction of the envelope and solar insolation reduction of the fenestrations 

the notional façade shall follow Table 1.03b -1. 

 

Cooling load reduction (%) Points 

Meeting Notional Facade 1 

5% 2 

10% 3 

15% 4 

 

2. Checklist based: for commercial or industrial buildings that are not required to undertake a 

simulation - tƻƛƴǘǎ ŀǊŜ ŀǿŀǊŘŜŘ ōŀǎŜŘ ƻƴ ǘŀōƭŜΩǎ мΦлоa-2 and 1.03a-3. For projects that 

demonstrate exceptional facades, an additional 1 point can be scored. 
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Greenery on the East and West Façade (Advanced Green Efforts) 

a. м ŦƻǊ җол҈ ƻŦ ŀǇǇƭƛŎŀōƭŜ ŦŀœŀŘŜ ŀǊŜŀ 

b. лΦр ŦƻǊ җмр҈ ƻŦ ŀǇǇƭƛŎŀōƭŜ ŦŀœŀŘŜ ŀǊŜŀ 

 

Verification (As Built): 

¶ Qualified Person (QP) endorsed As Built drawings of the façade including construction details 

¶ A report highlighting any changes to the façade from that committed at the stage of design 

assessment and how this affects the performance 

¶ The delivery orders of the materials used in the envelope 

¶ Testing or commissioning reports of façade performance where applicable 

 

References 

!{Iw!9 {ǘŀƴŘŀǊŘ флΦм όнлмоύ Ψ9ƴŜǊƎȅ {ǘŀƴŘŀǊŘ ŦƻǊ .ǳƛƭŘƛƴƎǎ 9ȄŎŜǇǘ [ƻǿ-Rise Residential Buildings ς {ŜŎǘƛƻƴ рΦпΩ; American 

Society of Heating, Refrigerating and Air-Conditioning Engineers 

./! {ƛƴƎŀǇƻǊŜ όнллуύ Ψ/ƻŘŜ ƻƴ 9ƴǾŜƭƻǇŜ ¢ƘŜǊƳŀƭ tŜǊŦƻǊƳŀƴŎŜ ŦƻǊ .ǳƛƭŘƛƴƎǎΩΤ wŜǘǊƛŜǾŜŘΥ 

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf  

/L.{9 ¢aно όнлллύ Ψ¢ŜǎǘƛƴƎ .ǳƛƭŘƛƴƎǎ ŦƻǊ !ƛǊ [ŜŀƪŀƎŜΩΤ /ƘŀǊǘŜǊŜŘ Lƴǎǘƛǘǳǘƛƻƴ ƻŦ .ǳƛƭŘƛƴƎ {ŜǊǾƛŎŜǎ 9ƴƎƛƴŜŜǊǎ ό¦Yύ 

/L.{9 ¢aор όнллпύ Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ tŜǊŦƻǊƳŀƴŎŜ ¢ƻƻƭƪƛǘ ŦƻǊ DƭŀȊŜŘ CŀŎŀŘŜǎΩΤ /ƘŀǊǘŜǊŜŘ Lƴǎǘƛǘǳǘƛƻƴ ƻŦ .ǳƛƭŘƛƴƎ {ŜǊǾƛŎŜǎ 

Engineers (UK) 

  

http://www.bca.gov.sg/PerformanceBased/others/RETV.pdf
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Table 1.03a-1 Notional Façade for Simulation. 

 Commercial & 
Institutional  Buildings 

Industrial 

Weighted Window U-Value  2.8 5.4  

Weighted Wall U-Value 0.7 1.5  

Overall Envelope U-Value 1.6 2.4  

WWR (each façade) 0.4 0.20 

Total Effective Shading Coefficient (SC1 x 
SC2) 

0.4  0.6 

Maximal Air Leakage (AC Spaces only) 5m3/h/m 2@ 50Pa  10m3/h/m 2@ 50Pa  

Roof U-Value  0.8 1.1 

Sky light / Roof window U-Value 2.2 4.3 

RTTV (where there are sky lights for AC 
areas) 

50 50 

 

Simulation Methodology  

A model that accurately reflects the spatial parameters of the building shall be created using a DOE 

2.0 or equivalent software. The façade shall be modelled as per the notional façade (Table 1.03b-1) 

and as per design. The comparison excludes any internal heat gains and internal zoning. The 

percentage cooling load reduction is determined through comparing the result against the notional 

façade model.  The heat gain shall be computed based on relevant climate data (including solar heat 

gains) based on an annual simulation. 

Note that Simulation is ONLY required for the following: 

1) Commercial buildings with a WWR greater than 0.5, and  

2) Industrial buildings with a WWR greater than 0.25  
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Table 1.03a-2 Non Simulation Score for Commercial Buildings: 

 Baseline Points for Improvement 

Overall weighted 
Envelope U-Value 

1.6 Wm-2K-1 0.5 points for meeting U value of 1.6Wm-2K-1 
Additional 0.5pts for every 0.2Wm-2K-1 
reduction.  

Cap at 2 points 

WWR  (Excludes façade 
openings/voids) 

0.4 (Overall) 
East and West facades 
not to exceed 0.3% 

WWR 0.4 -1pt 
WWR 0.35 ς 1.5pts 
WWR 0.3 ς 2pts 

Glass Shading 
Coefficient (SC1) 

0.4 SC 0.4 = 0.5pt  
SC 0.35 = 1pt 
SC 0.3 = 1.5pt 
SC 0.2.5 = 2pt 

Effective Sun Shading 
(North and South) 

- җ мл҈ ŜŦŦŜŎǘƛǾŜƴŜǎǎ мǇǘ 

Effective Sun Shading 
East and West) 

- җол҈ ŜŦŦŜŎǘƛǾŜƴŜǎǎ мǇǘ 

Air Leakage (AC Spaces) 5m3/h/m 2@ 50Pa 5m3/h/m 2@ 50Pa = 1pt  
3.5m3/h/m 2 @ 50Pa = 2pt 

Roof U-Value  0.8 W m-2K-1   1pt for meeting 0.8 W m-2K-1   

Sky light / Roof window 
U-Value 

2.2 W m-2K-1   0.5points for meeting U-Value 

 Total Points (Cap at 4)  

 

Table 1.03a-2 Non Simulation Score for Industrial Buildings: 

 Baseline Points for Improvement 

Overall weighted 
Envelope U-Value 

2.4 Wm-2K-1 0.5 points for every 0.4 W m-2K-1  reduction 
in U-Value compared to the baseline 

Cap at 2 points 

WWR (Excludes Façade 
openings / voids) 

0.2 WWR 0.2 -0.5pt 
WWR 0.15 ς 1pt 
WWR 0.12 ς 2pts  

Glass Shading 
Coefficient (SC1) 

0.6 SC 0.5 = 1pt  
SC 0.45 = 1.5pt 
SC 0.4 = 2 pt 

Effective Sun Shading 
(North and South) 

- җмл҈ ŜŦŦŜŎǘƛǾŜƴŜǎǎ мǇǘ 

Effective Sun Shading 
East and West) 

- җол҈ ŜŦŦŜŎǘƛǾŜƴŜǎǎ мǇǘ 

Air Leakage (AC Spaces) 10m3/h/m 2 @ 50Pa 
 

10m3/h/m 2 @ 50Pa = 1pt 
7m3/h/m 2 @ 50Pa = 1.5pt 
5m3/h/m 2@ 50Pa = 2pt  

Roof U-Value  1.0 W m-2K-1   0.5points for a reduction of 0.1  
Cap at 2 points 

Sky light / Roof window 
U-Value 

4.0 W m-2K-1   U-Value of 4 W m-2K-1   = 0.5pt  
U-Value of 2 W m-2K-1   = 1pt 

 Total Points (Cap at 4)  
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1.03b Internal Organisation 

Scope 

The internal spatial organisation of a building provides opportunities to improve the operational 

efficiency of the building over its entire life. Strategic decision-making including the location of non-

critical building services, transient spaces and vertical transportation all have lasting effects on the 

ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ 

Assessment 

Criteria Points 

Zoning of building services and transient spaces to reduce occupied spaces heat gains 1 

Transient spaces to be passively designed   1 

 

м Ǉƻƛƴǘ ǎƘŀƭƭ ōŜ ŀǿŀǊŘŜŘ ŦƻǊ ƭƻŎŀǘƛƴƎ ōǳƛƭŘƛƴƎ ǎŜǊǾƛŎŜǎ ǎǳŎƘ ŀǎ ƭƛŦǘ ŎƻǊŜǎΣ ǎǘŀƛǊŎŀǎŜǎΣ ²/ΩǎΣ aϧ9 ǎǇŀŎŜǎ 

and other non-thermally critical non-air-conditioned spaces on east and west facing walls to reduce 

the thermal heat gain into the functional spaces. 

1 point shall be awarded by number of all Common spaces are non-air-conditioned, such as toilets, 

staircases, corridors, lift lobbies, atriums etc. 

Common Area  Mode of Ventilation (MV = 0.5 point, NV = 1 point, 
AC = 0 points) 

Toilets  

Staircases  

Corridors  

Lift Lobbies  

Atriums  

Others (e.g. Pantry spaces)  

Total = sum of points/number of applicable common 
spaces 

 

Guidance Notes 

At Design Stage: 

Submission of the following where applicable: 

¶ Plans and elevations marking the locations of the building services and non-thermally critical 

non air-conditioned spaces and the subsequent reduction of conditioned areas directly 

exposed to eastern and western solar gains.  

¶ Plans and details of the common spaces including façade openings and ventilation modes 

 

Verification (As Built): 

Submission of as built drawings of the approved spaces 



 

 

GREEN MARK 2015 |  [FOR PILOT] 

95 

1.03c Ventilation Performance 

Scope 

This refers to the design of naturally ventilated functional areas of buildings including atria to be 

thermally comfortable and healthy for the building occupants. 

Applicable for naturally ventilated functional spaces and gathering spaces such as building atria. 

Assessment 

Criteria Points 

Demonstrate Effective Natural Ventilation  4 points 

Wind Driven Rain Simulation (Advanced Green Efforts) 1 point 
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1.03c (i) Demonstrate Effective Natural Ventilation 

To encourage the design for effective natural ventilation for thermal comfort, indoor environmental 

quality for all naturally ventilated spaces. 

Assessment 

Points shall be awarded based through the following options: 

Criteria Points 

Ventilation performance checklist  3 points 

Full Computational Fluid Dynamics (CFD) Simulation  4 points 

 

Ventilation Performance Checklist 

Up to 3 points shall be awarded as follows: 

Parameter Description Points 

Openings towards 
Prevailing Wind directions 

(including Atria) 

0.1 point for every 10% of units or rooms with 
openings facing towards the prevailing winds (North & 
South for Singapore) 

1 

 
Depth of Room vs Opening   

 
 

*Effective opening >5% 
floor area (Building Code) 

Single sided ventilation:  
the limiting depth(W) for effective ventilation is twice 
the floor-to-ceiling height (H) [WҖ2H] 
Cross Ventilation: 
the limiting depth(W) for effective ventilation is five 
times the floor-to-ceiling height (H) [WҖ5H] 
Combination with stack effect atria: 
15m limiting depth of space from façade to atria. 
 
Note:  
Atria to have an effective opening >10% floor area. 
Atria can be 1.5x the depth of room (above), or 2 x 
where the use of fixed fans or mixed mode systems are 
employed. 

1 Point  
Where 
җрл҈ ƻŦ 

applicable 
spaces 
meet 

 
2 Points 
Where 
җтл҈ ƻŦ 

applicable 
spaces 
meet  

 Total 3 Points   

 

CFD Simulation 

A ventilation performance report shall be produced that documents the approach to the ventilation 

of the relevant spaces. 

Detailed CFD simulations shall follow the BCA Green Mark Computational Fluid Dynamic Simulation 

Guidelines. Points shall be scored based on table 1.03c-2. 
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Guidance Notes 

Design Stage: 

Ventilation Performance  

Compliance to the checklist performance in table 1.03c-1.  

Full CFD Simulation 

The CFD simulations or wind tunnel testing are to be conducted based on the requirements in the BCA 

Green Mark Computational Fluid Dynamic Simulation Guidelines.  For Gold Plus and Platinum projects 

ǿƛǘƘ җ нΣлллƳ2 of naturally ventilated functional spaces (excluding all transient spaces and M&E 

spaces with the exception of building atria) P.27 must be met. 

1. Wind Speed: 

The simulation results and the recommendations derived are to be implemented to ensure optimised 

natural ventilation with minimum weighted average wind velocity. Moderate, Good and Very Good 

levels of performance are identified within the Computational Fluid Dynamic Simulation Guidelines, 

where Very Good represents the pre-requisite for Platinum and Good for Gold Plus within the 

occupied space.  

Or  

The simulation results and the recommendations derived are to be implemented to ensure optimised 

natural ventilation to the Moderate level as stated in the Computational Fluid Dynamic Simulation 

Guidelines. The project team can further demonstrate their ventilation performance through either: 

2.1 Thermal Comfort:  

For occupied spaces where the area weighted wind velocity is less than Very Good for Platinum and 

Good for Gold Plus, thermal comfort modelling shall be performed and shall meet the thermal comfort 

criteria for naturally ventilated spaces in tropical climate based on the checklist approach. 

2.2. Air Quality: 

For occupied spaces where the area weighted wind velocity is less than Very Good for Platinum and 

Good for Gold Plus, air quality modelling shall be performed and shall meet the air quality criteria for 

naturally ventilated spaces in tropical climate based on the checklist approach. 

Note: Option 2.2 is only applicable for the following building types: 

1) Industrial warehouses with occupancy density no more than 50m2/person 

2) Sports facilities 

References 

./! {ƛƴƎŀǇƻǊŜΤ Ψ./! DǊŜŜƴ aŀǊƪ /ƻƳǇǳǘŀǘƛƻƴŀƭ CƭǳƛŘ 5ȅƴŀƳƛŎ {ƛƳǳƭŀǘƛƻƴ DǳƛŘŜƭƛƴŜǎΩ  

/L.{9 !ǇǇƭƛŎŀǘƛƻƴǎ aŀƴǳŀƭ мл όнллрύ ΨbŀǘǳǊŀƭ ±Ŝƴǘƛƭŀǘƛƻƴ ƛƴ bƻƴ-5ƻƳŜǎǘƛŎ .ǳƛƭŘƛƴƎǎΩΤ /ƘŀǊǘŜǊŜŘ Lƴǎǘƛǘǳǘƛƻƴ ƻŦ .ǳƛƭŘƛƴƎ 

Services Engineers (UK) 
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Table 1.03c-1 ς For at least 70% of applicable naturally ventilated areas to meet  

Points Wind Speed Result Thermal Comfort Air Quality 

3 Moderate (0.2m/s) - - 

4 Good (0.4m/s) -1.0 <PMV<+1.0 !ƛǊ /ƘŀƴƎŜ wŀǘŜ җп 
!ƛǊ 9ȄŎƘŀƴƎŜ 9ŦŦƛŎƛŜƴŎȅ ƻŦ җ м 

(Platinum) Very Good (0.6m/s) -0.5 <PMV<+0.5 !ƛǊ /ƘŀƴƎŜ wŀǘŜ җмл 
!ƛǊ 9ȄŎƘŀƴƎŜ 9ŦŦƛŎƛŜƴŎȅ ƻŦ җ мΦн 

 

Note: No part of any room or space (other than a room in a warehouse) that is designed for natural 

ventilation shall be more than 12.0 m from any window/opening that is ventilating the space. 

Windows or other openings shall be located such that they are open to the exterior of the building, or 

an air well with a minimum width of 3.0m and a minimum area open to the sky (table 1.03c-2), or a 

recess (void) exceeding 3.0m from the external building wall of minimum width 3.0m 

For a functional space to be considered naturally ventilated there shall be one or more openable 

windows or other openings with an aggregate area of not less than 5% of the floor area of the space 

required to be ventilated.  The   effective   open   area   of   a   sliding   window   is the unobstructed 

area when the sliding window is opened fully. The effective open area of any opening installed with 

fixed louvers  shall  be  assumed  to  be  50%  of  the  area  of  the opening. For  any  casement  windows  

installed  with  restrictors  and can  be  opened  at  least  30  degrees  or  more,  the  effective open  

area  of  the  window  shall  be  assumed  to  be  50% of the window opening. 

Table 1.03c-2 ς Minimum airwell size: 

Height (m) Minimum airwell size (m2) 

җолƳ 10m2 

Every subsequent 3m +1m2 

 

1.03c (ii) Wind Driven Rain Simulation (Advanced Green Efforts) 

Use of wind driven rain simulation modelling to identify the most effective building design and layout 

that minimises the impact of wind-driven rain into naturally-ventilated occupied spaces 

Assessment 

1 points shall be awarded for the use wind driven rain simulation modelling to demonstrate 

compliance to the Wind Driven Rain Simulation Methodology and Requirement within the BCA Green 

Mark Computational Fluid Dynamic Simulation Guidelines 

Guidance Notes 

Design Stage: 

Submission of simulation results and proof of adherence to the performance requirements listed in 

the BCA Green Mark Computational Fluid Dynamic Simulation Guidelines 

References 

./! {ƛƴƎŀǇƻǊŜΤ Ψ./! DǊŜŜƴ aŀǊƪ /ƻƳǇǳǘŀǘƛƻƴŀƭ CƭǳƛŘ 5ȅƴŀƳƛŎ {ƛƳǳƭŀǘƛƻƴ DǳƛŘŜƭƛƴŜǎΩ 
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2. Energy Performance 

Criteria Points  

2.01 Energy Efficiency 7 
2.02 Energy Effectiveness 15 

2.03 Renewable Energy 8 

TOTAL 30 
Advanced Green Efforts 12 

 

The criteria highlighted in yellow are scored under Section 5. Advanced Green Efforts. The points 
will form a part of the total Green Mark score, and contribute to the number of points in Section 5  

  

Energy Performance Introduction 

The energy performance of a building is measured through the efficiency of its active systems. In 

the urban tropics, this is mainly attributed to air conditioning systems, artificial lighting and hot 

water production in some building types.  

The built environment is an important contributor towards reducing global carbon emissions and 

fossil fuel consumption. This section builds on Section 1 ς Climatic Responsive Design, where 

building projects should also demonstrate the optimisation of building energy systems to reduce 

the environmental impact.  

Combining climatic responsive design and optimisation of building energy systems, as well as 

tapping on opportunities to adopt renewable energy, the energy performance of building projects 

can be improved significantly. 

In this version of Green Mark, an Energy Performance Points Calculator* has been formulated to 

aid the design tŜŀƳ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ōǳƛƭŘƛƴƎǎΩ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΣ ǿƘƛƭŜ ǇǊƻǾƛŘƛƴƎ ƻǇǘƛƻƴǎ ǘƻ 

reduce energy consumption.  This calculator shall be used by the project team to compute this 

ǎŜŎǘƛƻƴΩǎ ǇƻƛƴǘǎΣ ŀƴŘ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΦ 

* In spreadsheet format 



 

 

100 

GREEN MARK 2015 |  [FOR PILOT] 

2.01 Energy Efficiency  

Intent 

To encourage buildings to stretch boundaries in optimising the efficiency of their high consumption 

mechanical systems, namely the air conditioning and lighting systems.  

 

Criteria Points  

2.01a Air Conditioning Total System Efficiency 4 

2.01b Lighting Efficiency 3 

TOTAL 7 
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2.01a Air Conditioning Total System Efficiency 

Scope 

Covers the total system efficiency of all the air conditioning system equipment normally in operation 

in the building, inclusive of chillers, unitary systems, associated pumps, cooling towers and air 

distribution systems. 

Non-air-conditioned building projects shall score full points under this indicator. 

Assessment 

Criteria Points 

Air Conditioning Total System Efficiency 4 

 

The Energy Performance Points Calculator shall be used to calculate the total system efficiency of the 

air conditioning systems used in the project. The relevant points shall be scored based on the table 

below: 

 Building Cooling Load (RT) 

<500 RT ů500RT 

Total Design System Efficiency (kW/RT) 

Baseline 1.08 0.98 

1 point for every 6% improvement from baseline 

The design system efficiency of the chilled water plant (air or water cooled) shall be computed based 

on the simulated total building cooling load profile of the operational design load. This refers to the 

power inputs of the various system components selected over the operating range of the cooling load 

conditions, as defined in P04. The air distribution system efficiency shall be based upon the fan input 

power over the operational design load. Where the fan input power cannot be determined, the 

nameplate power shall be used.   

For unitary systems the efficiency shall be based on the total weighted COP and the weighted 

operational load. The air distribution efficiency shall be based upon the weighted cooling load with 

ǘƘŜ Ŧŀƴ ǎǇŜŜŘ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŀǘ ǘƘŜ ƘƛƎƘ ƭŜǾŜƭ ŦƻǊ C/¦ΩǎΦ 

The peak building cooling load is determined based on design day conditions, namely where solar 

gains and outdoor temperatures are at their highest and there is full occupancy. 

Points can only be scored provided that the air distribution system efficiency does not exceed 

0.28kW/RT.  For Air distribution systems with high pressure drops due to the functional requirements 

of the system, BCA will permit a fan power pressure drop adjustment based on table 2a and 2b under 

SS553: 2015. The baseline of total system efficiency (kW/RT) will be adjusted accordingly 

Guidance Notes 
 

At Design Stage: 

Submission of the following if applicable: 

Energy Performance Points Calculator 
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Technical specifications and product information of all air-conditioning systems including: 

¶ part load curves and calculations 

¶ Detailed calculations of fan input power for each PAU, AHU and FCU in the building based on 

operational design load. 

Pump head calculations 

¶ Duct static pressure calculations 

¶ ACMV layout plan 

¶ Weighted COP and weighted cooling load calculations for Unitary systems 

 

Verification (As Built): 

Submission of the following if applicable: 

¶ Energy Performance Points Calculator reflecting as-built information 

¶ Delivery orders of air conditioning system including the air distribution systems 

¶ Completed Operational System Efficiency report of the air conditioning system including the 

power for the air distribution system detailing the total operational performance measured 

over a 1 week period. 

¶ Power consumption of the unitary systems 

 

References 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 531 (2013) ΨCode of Practice for lighting of work places - LƴŘƻƻǊΩ; SPRING Singapore 

ASHRAE Standard 90.1 (2013) Ψ9ƴŜǊƎȅ {ǘŀƴŘŀǊŘ ŦƻǊ .ǳƛƭŘƛƴƎǎ 9ȄŎŜǇǘ [ƻǿ-wƛǎŜ wŜǎƛŘŜƴǘƛŀƭ .ǳƛƭŘƛƴƎǎΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 

Heating, Refrigerating and Air-Conditioning Engineers 
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2.01b Lighting System Efficiency 

Scope 

This refers to the savings in using energy efficient lighting against code requirements. 

 Applicable to all building lighting excluding carpark and emergency lighting. 

Assessment 

Criteria Points 

Lighting System Efficiency 3 

 

¢ƘŜ 9ƴŜǊƎȅ tŜǊŦƻǊƳŀƴŎŜ tƻƛƴǘǎ /ŀƭŎǳƭŀǘƻǊ ǎƘŀƭƭ ōŜ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ǎŀǾƛƴƎǎ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ 

lighting power density in comparison with the lighting power budget in SS 530: 2014. 1 point shall be 

scored for every 15% savings over code.  

The lighting shall include tenant lighting calculated through the base lighting fit out or a Green Lease 

in accordance to 1.01e Green Users which shall stipulate the maximum lighting power density 

permissible. 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Energy Performance Points Calculator 

¶ Lighting layout plans and schedules 

¶ Luminaries data sheets 

¶ Lighting level simulation showing the resultant lux level and uniformity of the lighting design 

that meets or surpasses prevailing code requirements 

 

Verification (As Built): 

Submission of the following if applicable: 

¶ Energy Performance Points Calculator reflecting as-built information 

¶ As built lighting layout, lighting schedule and luminaries data sheets 

¶ Purchase orders and delivery orders of the luminaries used in the project 

¶ Documentation of onsite verification of the as built lighting lux level achieved 

 

References 

Singapore Standard 530 (2014) Ψ/ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 531 (2013) Ψ/ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ ƭƛƎƘǘƛƴƎ ƻŦ ǿƻǊƪ ǇƭŀŎŜǎ - LƴŘƻƻǊΩ; SPRING Singapore 
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2.02 Energy Effectiveness 

Intent 

To consider the energy effectiveness of a building holistically, in terms of the extent of use of energy 

systems in addition to their efficiencies when compared to a reference building. The elements of the 

ōǳƛƭŘƛƴƎΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŀƴŘ ǎǳƳƳŀǊƛǎŜŘ ƛƴ ǘƘŜ 9ƴŜǊƎȅ tŜǊŦƻǊƳŀƴŎŜ tƻƛƴǘǎ 

Calculator that accompanies this section. This methodology guides projects through the process of 

understanding their building energy performance and evaluation of the strategies to reduce their 

building consumption. This serves to steer projects towards making sustainable decisions from first 

principles by (i) first considering the necessity of use of energy systems within spaces to adequately 

fulfil functional end user requirements, before (ii) designing for the optimisation of such systems. 

The Energy Performance Points /ŀƭŎǳƭŀǘƻǊ ŀƭǎƻ ŎŀƭŎǳƭŀǘŜǎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 99L ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŎŀǊǇŀǊƪ 9¦L 

ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ōŜƴŎƘƳŀǊƪ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ 

The consumption and savings figures under this indicator are static in nature for the purposes of 

calculation of energy savings against a static reference model. Thus the figures are only an indicative 

representation of the actual building performance. 

For projects targeting Green Mark GoldPLUS and Platinum, dynamic energy simulations shall be 

conducted in accordance with the Green Mark 2015 Energy Modelling guidelines and shall 

demonstrate the prescribed energy savings as stated in P37 and P38 respectively. 

 

Criteria Points  

2.02a Building Energy  11 

2.02b Carpark Energy 2 

2.02c Receptacle Energy  2 

TOTAL 15 

Advanced Green Efforts  2 
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2.02a Building Energy 

Scope 

This encompasses the total energy of the base building, excluding carpark and receptacle loads, based 

on normalised operational hours. 

Assessment 

Criteria Points 

Building Energy 11 

Advanced Green Efforts 2  

 

The Energy Performance Points Calculator shall be used to generate the energy savings of the building 

against a static reference model. 

The points scored shall be as follows: 

¶ 1 point for every 3% energy saving. 

¶ Advanced Green Efforts = 1 point for җ40%, 2 points for җ50% 
 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Energy Performance Points Calculator 

¶ Technical specifications and product information of all air-conditioning systems  

 

Verification (As Built): 

Submission of the following if applicable: 

¶ Energy Performance Points Calculator reflecting as-built information 

¶ As built equipment, spatial schedules and relevant drawings, schematics 

¶ Equipment delivery orders and purchase orders  

 

References 

ASHRAE Standard 90.1 (2013) Ψ9ƴergy Standard for Buildings Except Low-wƛǎŜ wŜǎƛŘŜƴǘƛŀƭ .ǳƛƭŘƛƴƎǎΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 

Heating, Refrigerating and Air-Conditioning Engineers 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 553 (2009) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore 

/L.{9 DǳƛŘŜ C όнлмнύ Ψ9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛƴ .ǳƛƭŘƛƴƎǎΩΤ Chartered Institution of Building Services Engineers (UK)  
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2.02b Carpark Energy 

Scope 

¢Ƙƛǎ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘƻǘŀƭ ŜƴŜǊƎȅ ƻŦ ŀ ōǳƛƭŘƛƴƎΩǎ ŎŀǊǇŀǊƪ ǎȅǎǘŜƳǎΣ ǘŀƪƛƴƎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƘŜ ƭƛƎƘǘƛƴƎ 

and ventilation systems.   

For projects with no carpark, the full points under this indicator may be scored.  

Assessment 

Criteria Points 

Car Park Energy 2 

 

The Energy Performance Points Calculator shall be used to calculate the savings of the car park energy 

systems.  

0.5 Point shall be awarded for demonstrating 30% energy saving, and thereafter 0.5 point for every 

subsequent 10% energy saving 

 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Energy Performance Points Calculator 

¶ Carpark drawings showing the parking layout and any loading bays 

¶ The lighting power density calculation and supporting documentation including schedules, 

layouts, data sheets and lux level simulations 

¶ Mechanical ventilation schematics, data sheets and calculations 

¶ Mechanical ventilation control strategies 

 

 Verification (As Built): 

Submission of the following if applicable: 

¶ Energy Performance Points Calculator reflecting as-built information 

¶ The as built drawings of the carpark including the mechanical and electrical schedules, 

relevant data sheets 

¶ Purchase orders and delivery orders of the installed systems 

¶ Documentation of onsite verification of the as built lux level achieved 

 

References 

Singapore Standard 530 (2014) ΨCode of Practice for Energy Efficiency Standard for Building Services and EquipmentΩ; SPRING 

Singapore 

Singapore Standard 553 (2009) ΨCode of Practice for Air-Conditioning and Mechanical Ventilation in Buildingsέ; SPRING 

Singapore
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2.02c Receptacle Energy 

Scope 

This refers to projects who work with their occupants to procure energy efficient receptacle 

equipment, including plug loads and process equipment. 

Applies to non-speculative buildings which can reasonably calculate the receptacle equipment 

schedule at design stage. 

Assessment 

Criteria Points 

Receptacle Energy 2 

 

The Energy Performance Points Calculator shall be used to calculate savings in the receptacle loads in 

the building. 

Reduction in Receptacle Load Points 

30% Energy Reduction  1 

35% Energy Reduction 1.5 

40% Energy Reduction 2 

 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Energy Performance Points Calculator 

¶ Commitment to procure/ evidence of procurement of energy efficient receptacle equipment 

¶ Technical specifications of receptacle equipment 

¶ The energy associated with each equipment shall be calculated and a W/m2 value derived. 

Guideline figures are listed in the Energy Performance Points Calculator which can be used 

¶ For refrigerators or other NEA tick-labelled systems the baseline shall be a 1 tick system 

¶ Process loads shall be compared to the industry norm and savings shall be justified through 

empirical evidence 

 

 Verification (As Built): 

Submission of the following if applicable: 

¶ Energy Performance Points Calculator reflecting as-built information 

¶ Purchase orders and delivery orders of the installed systems 

¶ Onsite logged measurements or sub metered readings of receptacle load 

 

References 

ASHRAE Standard 90.1 (2013) Ψ9ƴŜǊƎȅ {ǘŀƴŘŀǊŘ ŦƻǊ .ǳƛƭŘƛƴƎǎ 9ȄŎŜǇǘ [ƻǿ-wƛǎŜ wŜǎƛŘŜƴǘƛŀƭ .ǳƛƭŘƛƴƎǎΩΤ !ƳŜǊƛŎŀƴ {ƻŎƛŜǘȅ ƻŦ 

Heating, Refrigerating and Air-Conditioning Engineers 

NABERS Energy Guide to Tenancy Energy Estimation (2011); National Australian Built Environment Rating System 
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2.03 Renewable Energy 

Intent 

To encourage the generation and utilisation of renewable energy, and raise the awareness of viable 

solar opportunities within the development. In combination with energy  effective solutions, the 

criteria aims to motivate buildings to work towards the vision of zero energy or net positive energy 

low rise buildings and low energy high rise buildings 

 

Criteria Points  

2.03a Feasibility Study  0.5 

2.03b Solar Ready Roof 1.5 

2.03c Replacement Energy  6 

TOTAL 8 

Advanced Green Efforts  10 
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2.03a Feasibility Study 

Scope 

¢Ƙƛǎ ǎǘǳŘȅ ƛƴǾƻƭǾŜǎ ŀƴ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ŦƻƻǘǇǊƛƴǘΩǎ ǇƻǘŜƴǘƛŀƭ ƛƴ ƘŀǊƴŜǎǎƛƴƎ ǎƻƭŀǊ ŜƴŜǊƎȅΣ ŀƴŘ 

encourages installation of solar photovoltaic (PV). The building footprint refers to the area on a project 

site used by the building structure, defined by the perimeter of the building plan. Open carpark spaces, 

landscape, underground construction and non-building facilities (i.e covered walkways) are not 

included in the building footprint. 

Assessment 

Criteria Points 

Feasibility Study 0.5 

 

0.5 point shall be scored for a solar feasibility report that follows the recommended format for the 

report found under Table 2.03-1. 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ Solar feasibility report acknowledged by the QP/PE (Electrical)/ energy consultants, and the 

project manager 

¶ Any considerations for shading due to external factors beyond the project site area  

supplemented with site drawings (or future development plans) that depict the estimated 

height of shading source 

 

References 

Singapore Standard CP 5 (2008) Ψ/ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΩ; SPRING Singapore 

BCA (2008) Green Handbook ςPhotovoltaic (PV) systems in buildings,  

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf  

EMA & BCA (2008) Handbook for Solar Photovoltaic (PV) Systems   

http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf 

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf
http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf
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Table 2.03-1 Renewable Energy Feasibility Report Format 

Executive Summary ς A non-technical summary of the potential for solar adoption for the building. 

Roof Characteristics and Shading Considerations ς description of the roof characteristics (i.e. 

number of roofs, roof area, and height variation of various roofs) to be provided with drawings. 

Any potential shading from external sources (e.g. adjacent buildings, trees, etc.) as well as internal 

sources from within project (e.g. M&E services, lamp posts, etc.) are to be considered and 

quantified. 

Technical Solar Energy Generation Potential ς Based on the shading consideration and any site 

specific constraints, the following information is to be provided using the prescribed list of 

assumptions provided below. Any unique assumptions are to be clearly stated. 

i) Expected solar capacity (in kWp) potential on the roof based on shading consideration and 

layout 

ii) Expected annual electricity generation (in kWh) based on solar capacity potential 

Economics of Solar Installation - Using the electricity generation potential, the economics of the 

solar installations are to be quantified with the following considerations. 

i) Upfront costs of installation 

ii) Expected maintenance costs 

iii) Expected annual electricity bills based on energy consumption calculation 

iv) Expected costs saving for generation of electricity to be consumed on site 

v) Expected revenue from solar electricity sold to grid (if applicable) 

vi) Payback period/Discount rate  

Guiding Assumptions  

i) Solar PV technologies (unshaded) with area efficiency of 0.1 kWp/m2 and annual 

generation yield of 1200 ς 1300 kWh/kWp can be assumed if project has not decided on 

the specific PV technology to be used 

ii) Tariff at $0.23 per kWh for low tension rate and $0.18 per kWh for high tension rate can 

be assumed if project has not have information on potential electricity tariff. 

Roof Access and Safety requirements ς Identify the access and safety measures that would have 

to be installed.  

Roof Optimisation Recommendations ς Recommendations for the spatial optimisation of the roof 

design to facilitate including M&E equipment locations to maximise the usable roof space.  

Acknowledgement from QP/PE and Developer - Acknowledgements from QP/PE (Electrical) / 

Energy Consultants AND 5ŜǾŜƭƻǇŜǊΩǎ troject Manager are to be provided for the feasibility study 

report.  
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2.03b Solar Ready Roof 

Scope 

To recognise the roof as a resource and encourage an optimised roof area for the deployment of 
renewable energy or other relevant uses. 

Assessment 

Criteria Points 

Solar Ready Roof 1.5 

 

The project shall demonstrate its design for solar readiness, or for other roof top use (such as green 

roof or roof terraces) where solar energy is not feasible through the design optimisation of the M&E 

systems and the structural and electrical readiness. 

Roof Readiness Description 

Structural Readiness ¶ Design of roof spaces should facilitate ease of solar 
installation. Some examples are as follows:  

o For metal roofs, use roof profile with suitable 
seams that allow easy application of roof 
clamps, and avoid trapezoidal or corrugated 
profile. 

o For trellis, ensure trellis has 10-15° slope 
instead of horizontal top surface, to facilitate 
optimal module tilt angle. 

o For RC roof, provide for a solution that does 
not require heavy ballast to prevent modules 
from lifting off in strong wind. (eg provide 
anchors points for solar support systems prior 
to waterproofing) 

¶ Roof layout designed to maximise solar installation. 
Shade-casting structures such as staircase doghouses, 
lift motor rooms, water tanks and M&E equipment 
should be shifted away from the east-west sun path, 
where possible. 

Electrical Readiness ¶ Provide space for Balance of Systems (eg. inverters, 
circuit breaker switch boards and cabling shafts) 

¶ Correctly dimension enough circuit breakers for PV 
feed-in. 

Use Other than Solar ¶ Details of other roof space feasibility (such as Green 
Roof) and the readiness of the roof for these uses 

 

  



 

 

112 

GREEN MARK 2015 |  [FOR PILOT] 

Guidance Notes 

At Design Stage:  

Detailed drawings showing the roof readiness including the location of the relevant access, firefighting 

measures, structural readiness and electrical readiness. For solar energy at least 50% of feasible roof 

area (based on feasible capacity stated in feasibility study report) has to be set aside and used as the 

basis for design. 

 Verification (As Built): 

As built drawings and on site photographs of: 

¶ Solar roof anchors 

¶ Roof layout and space provisions for solar systems 

¶ Evidence of roof readiness for other systems which are being adopted where applicable 

 

References 

BCA (2008) Green Handbook ςPhotovoltaic (PV) systems in buildings,  

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf  

EMA & BCA (2008) Handbook for Solar Photovoltaic (PV) Systems   

http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf 

Singapore Standard CP 5 (2008) ΨCode of Practice for eleŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΩ; SPRING Singapore 

 

  

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf
http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf
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2.03c Adoption of Renewable Energy 

Scope 

This involves the use of renewable energy sources within the building development to reduce 

ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ǇƻǿŜǊ ŦǊƻƳ ǘƘŜ ƎǊƛŘ ŀƴŘ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΦ 

Assessment 

Criteria Points 

(i) Replacement Energy 6 

Additional Replacement Energy (Advanced Green Efforts) 5 

Low to Zero Energy Building (Advanced Green Efforts) 5 

 

The Energy Performance Points Calculator shall be used to calculate savings from replacement of the 

building electricity consumption through the use of renewable energy. 

Points shall be awarded based on the following: 

Expected Energy Efficiency 
Index (EEI) [kWh/m2/yr] 

% Replacement of Electricity (based on building electricity 
consumption) by Renewable Energy 

 % Capped at 6 Points 

җ мнл 1 point for every 0.5% 3%  

ул Җ 99L ғ мнл 1 point for every 1% 6% 

рл Җ 99L ғ ул 1 point for every 1.5% 9% 

< 50 1 point for every 2.5% 15% 

 

For Additional Replacement Energy (Advanced Green Efforts): 

Expected Energy 
Efficiency Index (EEI) 
[kWh/m2/yr]  

% Replacement of Electricity (based on building electricity 
consumption) by Renewable Energy 

 %  1 point for % 
additional replacement 

Capped at 5 Bonus 
Points 

җ мнл 3% Every 0.5% 5.5%  

ул Җ 99L ғ мнл 6% Every 1% 11% 

рл Җ 99L ғ ул 9% Every 1.5% 16.5% 

< 50 15% Every 2.5% 27.5% 

 

For Low to Zero Energy Building (Advanced Green Efforts): 

% Annual Energy Replacement Bonus Points 

60% 1 

70% 2 

80% 3 

90% 4 

100% (Net Zero) 5 

 

  



 

 

114 

GREEN MARK 2015 |  [FOR PILOT] 

Guidance Notes 

At Design Stage:  

Submission of the following if applicable: 

¶ The Energy Performance Points Calculator 

¶ Technical product specifications 

¶ Detailed drawings showing the location and renewable energy provisions 

¶ Calculations of the expected energy yield and assumptions 

 Verification (As Built): 

Submission of the following if applicable: 

¶ As built drawings and on site photographs of the renewable energy source(s) 

¶ Technical specifications and integration reports of the installed system(s) including total 

capacity installed 

¶ Testing and commissioning report 

¶ Logging of the energy production and calculated energy replacement rate 

For buildings using renewable energy to demonstrate energy savings for GoldPLUS and Platinum 

projects, the annual energy replacement at stage 2 verification shall require the following: 

¶ Extracts of data logging and monitoring generated with minimum annual peak (kWp), average 

peak (kWp) and annual cumulative energy generated (kWh) 

¶ Calculation of the replacement of electricity generated from renewable energy e.g. solar PV 

panel. EEI to be calculated based on operating EEI 

References 

BCA (2008) Green Handbook ςPhotovoltaic (PV) systems in buildings,  

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf  

EMA & BCA (2008) Handbook for Solar Photovoltaic (PV) Systems   

http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf 

Singapore Standard CP 5 (2008) ΨCode of Practice for ŜƭŜŎǘǊƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴǎΩ; SPRING Singapore 

 

 

http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf
http://www.bca.gov.sg/publications/others/handbook_for_solar_pv_systems.pdf
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3. Resource Stewardship 

Criteria Points  

3.01 Water 8 

3.02 Materials 18 

3.03 Waste 4 

TOTAL 30 

Advanced Green Efforts 7 
 

The criteria highlighted in yellow are scored under Section 5. Advanced Green Efforts. The points 

will form a part of the total Green Mark score, and contribute to the number of points in Section 5  
 

  

Resource Stewardship Introduction 

With global use of resources increasing in the backdrop of the limited carrying capacity of the Earth, 

it is imperative that we work towards conserviƴƎ ǘƘŜ 9ŀǊǘƘΩǎ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎΦ ¢ƘŜ 

built environment sector can contribute to this cause by reducing the impact of materials used in 

construction, re-using materials where possible and recycling construction waste.  

¢ƘŜ ǘŜǊƳ άwŜǎƻǳǊŎŜ {ǘŜǿŀǊŘǎƘƛǇέ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǊŜǎǇƻƴǎƛōƭŜ ǳǎŜ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ 

through conservation and sustainable practices. This section rewards projects for the responsible 

use and conservation of resources from the stages of construction through to building operations 

and occupancy. Resources covered include water as well as mineral and material resources.  

Projects are encouraged to identify ways to reduce environmental footprint through reduction of 

operational water, making material and construction choices which reduce carbon footprint and 

designing for operational waste management. In facilitating building user stewardship, projects 

can yield significant cost savings in the development process, while also help advance our built 

environment to new heights of design quality and environmental sustainability. 
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3.01 Water 

Intent 

To encourage responsible use of water in buildings through water efficient, monitoring and potable 

water replacement strategies.  

 

Criteria Points  

3.01a Water Efficient Systems 3 

3.01b Water Monitoring and Leak Detection 2 

3.01c Use of Alternative Water Sources 3 

TOTAL 8 

Advanced Green Efforts 1 
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3.01a Water Efficient Systems 

Scope 

This refers to the design of water efficient mechanical systems to reduce the rate of water usage by 

the development.  

Assessment 

Criteria Points 

(i) Landscape Irrigation 1 

(ii) Water Consumption of Cooling Towers 2 

(iii) Water Efficiency Measures and System Audit (Advanced Green Effort) 1.5 

 

 

  


