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Facility EcologyFacility Ecology

 Facility Ecology is the term used to describe the
interaction of the facility with its occupants

 It includes:
� Design and Construction
� Occupant Well-being
� Productivity
� Indoor Environment Quality
� Managing the Interface

www.cetec-foray.com.au
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Indoor Climate and ProductivityIndoor Climate and Productivity
in Officesin Offices

International Protocols
Harmonization with 31 European

Countries
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The Role of Indoor EnvironmentThe Role of Indoor Environment
for Performancefor Performance

 IAQ and Climate
 Air quality

 VOC, particles, microbes, odours,  moisture.

 Thermal environment
 Temperature � air and surface
 Air movement
 Air distribution

 Cleanliness
 Ventilation
 Air handling equipment
 Space cleaning
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Table 1: Indoor Thermal comfort at
administration offices

Location
Thermal Comfort

Air
Temperature

0C

Radiant
Temperature

0C

Relative
Humidity

%RH

Air Movement
m/sec

Green 22.5 22.5 54 <0.2

Blue 23.0 23.1 49 <0.2

Pink 23.0 23.1 50 <0.2

Yellow 22.3 22.2 53 <0.2

Recommended
Guidelines

22.5 to 26.6 (general
summer)

30 to 60 0.2 max
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Table 2: Indoor Air Quality at administration
offices

Location
Air Quality

Carbon
Dioxide

ppm

Carbon
Monoxide

ppm

Particulate
Matter
PM10

mg/m3

Airborne
Microbials

cfu/m3

Formaldehyde
mg/m3

Total Volatile
Organic

Compounds
mg/m3

Green 435 2.1 0.143 25 <0.01 0.041

Blue 706 1.2 0.067 36 <0.01 0.033

Pink 650 0.9 0.052 32 <0.01 0.060

Yellow 681 1.3 0.095 32 <0.01 0.038

Recommended
Guidelines

1000 max 10 max 0.05 max 0.1 max 0.5 max
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The Role of Indoor EnvironmentThe Role of Indoor Environment
for Performancefor Performance

Acoustics
Sound level

Frequency distribution

Sound insulation

Reverberation time

Speech intelligibility
Speech Transmission Index
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Acoustic Control InfluencesAcoustic Control Influences

Open Office � Speech Intelligbility, Sudden
noise complaints � 15%

Raise partition heights

More sound absorption in walls and
partitioning and carpets

Complaints reduced � 10%

Noise main issue at CH2
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The Role of Indoor EnvironmentThe Role of Indoor Environment
for Performancefor Performance

Lighting
Quality

Luminance
Glare
Daylight
Reflections
Spectrum

Quantity
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Occupant SurveysOccupant Surveys -- WHYWHY

Perceptions vary among individuals
IEQ measurements may provide only partial

information
If well designed, surveys provide valuable

benchmarks
Recent improvements � USA
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The Role of ProductivityThe Role of Productivity

Life-Cycle Costing
 Investment costs/m2 for building and HVAC =

labour + materials + subcontractors + taxes

 Suggested Ratios:

Construction 1

Maintenance and Operations 5 to 9

Business operations 200
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The Role of ProductivityThe Role of Productivity
 CIBSE(1999) shows that for North America:

1.25%1%Productivity = Energy

87100Staff/Energy

1520Energy ($/m2/yr)

2960HVAC Ops($/m2/yr

1,3002,000Staff ($/m2/yr)

BOMAEPACosts (US$=$)



Cetec Pty Ltd -Green Cities'07 13

Value of IAQValue of IAQ
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Why is FEWhy is FE--IEQ so importantIEQ so important

+1% (office work output) = $ (ventilation)/pa
+10% (office work output) =  $ (Installation

and running) /pa
The payback time for improved IEQ =  less

than 2 years
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Emerging TrendsEmerging Trends -- LocalLocal
 Proposed DEUS � NABERS rating scheme

� Presently have energy and water, very soon IEQ
Management

� Benchmarking will drive improvements in IEQ

 Property Council of Australia
� New working resource document for practitioners due

in early 2007.

 Green Building design (GBC) and sustainability
� IEQ and Materials being enhanced

 Carpet Institute of Australia Emission Standards
Standards Australia � IAQ Methods
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Emerging TrendsEmerging Trends -- InternationalInternational

 At Healthy Buildings 2006 (Lisbon), and IAQ
2005 (Beijing) some key messages were:
� Micro Manage Healthy Ventilation
� Design for sustainability but evaluate post occupancy
� Value wellbeing and productivity

 Increasing focus it will be on the health, comfort
and productivity of people. (Indoor Air 2008)

 Mould and remediation focus particularly from US
and Europe.
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Risk ConsequencesRisk Consequences
 Legionella
 Brand Name
 Financial Loss
 Stock Loss
 Litigation
 Regulation
 Consultants
 Subcontractors
 Directors
 Injury / Death
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KEY DRIVERS FORKEY DRIVERS FOR
TRANSFORMATIONTRANSFORMATION

Litigation

Green Rating

Occupant/ Union push

Societal Expectations

Low Emission Product Availability

Design Capability

Education & Research




