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Green Building Index – Energy & IAQ related credits

EE1 MINIMUM EE PERFORMANCE

EE2 LIGHTING ZONING

EE3 ELECTRICAL SUB-METERING & TENANT SUB-METERING

EE4 ADVANCED EE PERFORMANCE

EE5 ADVANCED EE PERFORMANCE

EE8 EE VERIFICATION

EE9 SUSTAINABLE MAINTENANCE

EQ1 MINIMUM IAQ PERFORMANCE

EQ3 CARBON DIOXIDE MONITORING AND CONTROL

EQ5 MOULD PREVENTION

EQ6 THERMAL COMFORT: DESIGN & CONTROLLABILITY OF SYSTEMS

EQ7 AIR CHANGE EFFECTIVENESS

EQ8 DAYLIGHTING

EQ9 DAYLIGHT GLARE CONTROL

EQ10 ELECTRIC LIGHTING LEVELS

EQ13 INTERNAL NOISE LEVELS

EQ14 IAQ BEFORE & DURING OCCUPANCY

EQ15 POST OCCUPANCY COMFORT SURVEY: VERIFICATION

SM13 BUILDING USER MANUAL

WE1 RAINWATER HARVESTING

WE2 WATER RECYCLING

WE3 WATER EFFICIENT - IRRIGATION/LANDSCAPING

WE4 WATER EFFICIENT FITTINGS

WE5 METERING & LEAK DETECTION SYSTEM

IN1 INNOVATION IN DESIGN & ENVIRONMENTAL DESIGN INITIATIVES

Flushing has to be done 
or IAQ parameter to be 
monitored for EQ14



GBI: Implementation in acquiring IAQ credit



What is VOC?

Volatile organic compounds (VOCs) are emitted as gases from certain solids or liquids. VOCs include a 
variety of chemicals, some of which may have short- and long-term adverse health effects. 
Concentrations of many VOCs are consistently higher indoors (up to ten times higher) than outdoors. 
VOCs are emitted by a wide array of products numbering in the thousands. Examples include: paints 
and lacquers, paint strippers, cleaning supplies, pesticides, building materials and furnishings, office 
equipment such as copiers and printers, correction fluids and carbonless copy paper, graphics and 
craft materials including glues and adhesives, permanent markers, and photographic solutions.

Measurement for VOC in Indoor Air

Knowledge about the VOCs that are present at low concentrations normally found in indoor air. in any 
given situation is highly dependent on how they are measured. All available measurement methods 
are selective in what they can measure and quantify accurately, and none are capable of measuring all 
VOCs that are present. For example, benzene and toluene are measured by a different method than 
formaldehyde and other similar compounds. The range of measurement methods and analytical 
instruments is large and will determine the sensitivity of the measurements as well as their selectivity 
or biases. This is why any statement about VOCs that are present in a given environment needs to be 
accompanied by a description of how the VOCs were measured so that the results can be interpreted 
correctly by a professional. In the absence of such a description, the statement would have limited 
practical meaning.

Description Abbreviation Boiling Point (°C) Example Compounds

Volatile organic 
compounds

VOC 50-100 to 240-260 Formaldehyde, d-Limonene, toluene, acetone, 
toluene, ethanol (ethyl alcohol) 2-propanol 
(isopropyl alcohol), hexanal



List of Volatile Organic Compound (VOC)







EQ14 IAQ BEFORE & DURING OCCUPANCY

As this matter is rather new, its implementation is normally specified by CxS 

and the result be reviewed by CxS:

• CxS will draft the air flushing procedures or indoor air quality testing 

procedures as applicable to the project. Both may be applicable at same time.

• The procedures will be carried out by ACMV contractor & their specialist and 

CxS will monitor the completeness and comment on final result.



If smoke spill is there… simple?



Alternative flushing option: Calculation

The reading of air velocity yields a mean value of 

1.9 m/s across the opening of the door.

This velocity is a combined result of induced 

airflow by jet fans, natural draft across opened 

glass doors and injection of fresh air through main 

AHU.

Flow rate of flushing air

= 1.9 x 0.8 x 2.3 = 3.5 m3/s = 7,417 cfm

At this airflow the time to flush the whole floor

= 50,400,000 ft3 / 7,417 cfm = 6,795 minutes

If air flushing can be done only 12 hrs a day, no. 

of days that will be taken up for flushing 

= 6,795 / (12 x 60) = 9.44 days.

IAQ parameters will be taken for reference

800 x 2300 
door opening

Anemometer



Though not necessary, IAQ readings can be taken to track the trend:



EQ14 Flushing options 1: Example

The approximate floor area of the office is around 3,600 sq. ft. (335 m2), and the floor 

ceiling height is 10 ft (3000mm) maximum.  Ventilation rate of one air change (ACH) is = 

3600 x 10 /60 = 600 cfm

Primary flushing with 10 ACH for 30min, the volume of air required for flushing is:

= 600 cfm x 10 x 30min = 180,000 cu.ft.

If smoke spill system is available, it will be 10 ACH.  If this is not available and temporary 

fan of 3,000 cfm is used, then the flushing time shall be:

= 180,000 cu.ft / 3,000 cfm = 60 min (1 hour)

If flushing with >10ACH ventilation, time cannot be shorten, must be minimum 30 min.

Toilet exhaust of the floor = 617 cfm ~ 600 cfm (1 air change)

Secondary flushing can be done with toilet exhaust system for next 14 days. Volume of 

air required for flushing    = 617 cfm x 24 hr x 60 x 14 = 12,438,720 cu. ft.

Flushing with <1ACH is not acceptable, temporary fans have to be added.

Flushing time with ventilation >1 ACH shall be 14 days, no reduction.

Perform a building flush out by supplying outdoor air to provide not less than 10 

airchanges /hour for at least 30 minutes operation before occupancy and continuous 

minimum 1 ACH during the initial 14 days occupancy of the completed building



EQ14 Flushing options 2: Example

The approximate floor area of the office is around 3,600 sq. ft. (335 m2), and the floor 

ceiling height is 10 ft (3000mm) maximum.  Ventilation rate of one air change (ACH) is = 

3600 x 10 /60 = 600 cfm

Primary flushing with 10 ACH for 15min, the volume of air required for flushing is:

= 600 cfm x 10 x 15min = 90,000 cu.ft.

If smoke spill system is available, it will be 10 ACH.  If this is not available and temporary 

fan of 3,000 cfm is used, then the flushing time shall be:

= 90,000 cu.ft / 3,000 cfm = 30 min

If flushing with >10ACH ventilation, time cannot be shorten, must be minimum 15 min.

Toilet exhaust of the floor = 617 cfm ~ 600 cfm (1 air change)

Secondary flushing can be done with toilet exhaust system for next 7 days. Volume of air 

required for flushing    = 617 cfm x 24 hr x 60 x 7 = 6,219,360 cu. ft.

Flushing with <1ACH is not acceptable, temporary fans have to be added.

Flushing time with ventilation >1 ACH shall be 7 days, no reduction.  Fresh air supply 

actually at 1,650 CMH (970 cfm) = toilet exhaust + exfiltration

If low VOC materials and low formaldehyde composite wood are used, then building flush 

out can be performed by supplying outdoor air to provide not less than 10 air 

changes/hour for at least 15 minutes operation or not less than 6 air changes /hour for at 

least 30 minutes operation and continuous 1ACH during the initial 7 days occupancy of 

the completed building



EQ14 Flushing to achieve IAQ before and during occupancy

Comment:

• Air circulation must be adequate, no stagnant air or “dead corner” in air 

circulation path.  Additional stand fans may have to be added for circulation

• Make-up air must be sufficient and ideally mixed well with indoor air without 

direct bypass to extraction point

• Care not to bring in moist air when outdoor humidity is high

Occupants’ comfort level has to be closely monitored for days

• Care in using life safety equipment for flushing.  Smoke spill system can 

have very high static pressure or velocity that can result in property damage 

or personnel injury.

• Airflow must be verified by instruments and report on airflow or velocity 

reading must be taken and documented.

• Sampling readings on air quality parameter, though not required, are 

recommended to be taken for effective monitoring during flushing.  Data 

logging on temperature & humidity is recommended.



What about small room without smoke spill?











Compliance to GBI



Compliance to LEED



Suggested Flushing Plan: “For 1 sq. ft of space”

Initial run Normal 

run

Wkend

run



Flushing without permanent purging fans:



Flushing without permanent purging fans:



Flushing without permanent purging fans:



Flushing without permanent purging fans:



Though not necessary, IAQ readings can be taken to track the trend:





GBI: Implementation in acquiring IAQ credit



Code of Practice: Local Guideline on IAQ



Code of Practice: Local Guideline on IAQ



Requirement of LEED on IAQ Testbefore occupancy: Comment
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