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Energy Efficiency Regulations 
BCA 2006 Section J AIBS seminar

Michael Shaw, Hannah Blossom, Nicholas Mulvany

Disclaimer: This is the property of Irwinconsult and has been prepared for education purposes only. Irwinconsult shall not be 
liable for any use of the document for any purpose other than that for which the same were prepared.

Housekeeping

• phones off

• time for questions at end of sections

• worked example handouts in colour

• All examples are for Melbourne: Climate zone 6. Requirements 
may vary for other zones.

• disclaimer

Overview

1. Background & Compliance Routes

2. Deemed-to-satisfy Fabric Provisions J1, J2 and J3

3. Deemed-to-satisfy Services Provisions J5, J6 and J8

4. Summary, conclusions and useful references

Background and compliance routes

• Climate zones and envelopes

• JV2, JV3, green star and ABGR

• Performance-based versus DTS compliance routes

• Application to existing buildings and refurbishments 

Why BCA section J?

• industry did not self-regulate minimum energy efficiency levels

• Victorian regulations only covered residential building types

• stringency level – cut off worst practice, not drive best practice

• government agreement also supported voluntary best practice 
programs 

section J stringency bell curve
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Victorian climate zones

Defining building envelope: plan and vertical section

Plan
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Bedroo
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Ensuite
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Plant room

Office

Conference 
room

Car park

Elevation

Victorian timelines and building classes

· 2004: 5 star in Firstrate residential classes 1 and 2

· 2005: “residential” commercial building classes 3, 4 and 9c

· 1 May 2006: all others

· includes new buildings, refurbishments and extensions to 
existing buildings

Existing buildings being refurbished and/or extended

· Building Commission Practice Note 2006-12: application to 
existing class 2-9 buildings

· under regulation 608, the RBS should consider how practical or
constructible a provision may be in a particular instance, along 
with the likely cost and benefit.

· what is reasonable to expect of a project, based on cost 
effectiveness from the point of view of a longterm owner?

Deemed-to-satisfy versus JV2 and JV3
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Deemed-to-satisfy versus JV2 and JV3

· deemed-to-satisfy prescriptive compliance approach 

· Performance-based compliance: JV2 and JV3 like Firstrate

· JV2 and JV3 likely to be used only on large or greener projects

JV2 and JV3: Thermal Simulation

· TAS, IES Apache, DOE-2, Beaver

· Building Commission Practice Note 2006-09

· Hourly thermal calculation of hypothetical annual energy
estimate under specified inputs

· Climate, envelope, internal heatloads, services, lighting

· NOT a prediction of building’s operational energy consumption

JV2 and JV3: Thermal Simulation JV2 Stated Value

· Maximum figures are tabulated for location, building type and
heating fuel

· Dynamic thermal (DT) model to be run with deemed-to-satisfy 
services as well as actual services as designed

· For limited locations and building types

· to be phased out mid-2008

JV2 Stated Value JV3 Reference Building

· Reference Building with DTS envelope and services to derive
maximum target

· DT model for actual design with proposed services

· DT model for actual design with dts services

· Leverage off investment in DT modeling to demonstrate best
practice (green star, ABGR)
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Changes to design process: Performance-based

· Will require some input from the engineer/modeler at concept
stage

· When geometry fixed modeler requires a few weeks to
construct the DT model and run the necessary variations

· Where JV2 can be used modeler will decide whether JV2 or 
JV3 gives the largest target

Climate zones, JV2 and JV3: summary

· building’s potential energy consumption governed by climate, 
orientation, glazing performance, insulation, internal loads

· performance-based (JV2 and JV3) vs deemed-to-satisfy

· performance-based approaches still influenced by DTS 
provisions, JV3 governed by DTS envelope 

· ABGR/green star modelling is not sufficient for section J

JV2 and JV3, green star and ABGR

· ABGR, green star do not set minimum envelope performance 
standards (unlike section J)

· ABGR/green star input load protocols differ from those in   
section J. An ABGR/green star report does not satisfy BCA

· ABGR/green star give full credit to onsite renewables
section J credits 50%

Deemed-to-satisfy versus JV2 and JV3

· any questions?

Deemed-to-satisfy: introduction

· building fabric J1, J2, J3 and J4

· J5 mechanical services

· J6 electrical services 

· J8 access for maintenance

Deemed-to-satisfy Method

J1 Building Fabric
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J1 Building Fabric

· Critical to the overall efficiency of the building;
· Longest lifespan of any component of a building; 
· Performance can not be traded-off against high-efficiency HVAC;
· Designed to drive investment in higher-performance fabric.

Ceiling 25%-35%

Windows 11%-20% Walls 15%-25%

Floor 10%-20%

Leakage 15%-25%

WINTER

Review of Heat Transfer

· Conduction

· ConvectionConvection

· Radiation

T
Colder

Hotterheat transfer (Q)

heat transfer (Q) = Energy = Joules/Kilojoules

heat transfer rate (Q/s) = Power = Watts/Kilowatts
(oCelsius or oKelvin)

Review of Heat Transfer

· Conduction
Transmission of heat energy through a 
material or from one material to 
another by direct contact.

Thermal Conductivity (k) W/mK

Copper = 401 W/mK

Polystyrene (EPS) = 0.03 W/mK

Plasterboard = 0.17 W/mK

Concrete = 1.45 W/mK

Glass wool = 0.05 W/mK

Review of Heat Transfer

· Radiation
Emission or transfer of heat energy in 
the form of electromagnetic waves or 
particles.

Emission Emissivity  ( )

Absorption Absorptivity ( )

Aluminium foil: = 0.09 = 0.03 

White paint: = 0.21 = 0.96 

Black paint: = 0.97 = 0.97 

Red brick: = 0.63 = 0.92 

Heat Transfer and Building Fabric: R-value

· R-value (thermal resistance insulation)
Resistance of a material of thermal conductivity k with thickness t
to the transfer of heat per unit area.

HIGHER R-value LESS heat transfer MORE insulation

RR--value = value = ______t t 

kk
mm22K/W K/W 

t

k W/mK

Heat Transfer and Building Fabric: R-value

· R-value example:
150mm precast concrete panel.

R-value = (0.15/0.69) 
= 0.22 m2K/W (R0.22)

k = 0.69W/mKR0.22 could be achieved using:
-11mm glass wool
- 6.5mm polystyrene (EPS)
- 37mm plasterboard
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Heat Transfer and Building Fabric: U-value

· U-value (thermal transmittance)
Simply the inverse of the R-value and indicates how much heat is 
transferred per unit area:

UU--value = value = _______1 1 

RR--value value 
W/mW/m22KK

LOWER U-value LESS heat transfer MORE insulation

Heat Transfer and Building Fabric: Total R-value and U-value

· Total R-values and Total U-values:
Calculated by adding the individual R-values of each material AND 
the air films on the inner and outer surfaces

t1

k1 k2 k3

t2 t3

R0 Ri

Total R-value = Ro + R1 + R2 + R3 +…+ Ri

Heat Transfer and Building Fabric: Total R-value and U-value

· Total R-values and Total U-values:
R-values must be added AND THEN the total U-value calculated.

Individual U-values can NOT be added to determine total U-value. 

Must also include R-value of air cavities/spaces (different from air 
films).

BCA contains total U-values for a range of standard constructions 
for roofs/ceilings/walls and floors (Specifications J1.3, J1.5 and 
J1.6 BCA 2006 respectively)

Heat Transfer and Building Fabric: Total R-value and U-value

· BCA Example: masonry veneer wall (Spec. J1.5)

Total U-value          2.13 W/m2k

Heat Transfer and Building Fabric: Total R-value and U-value

· BCA Example: metal roof @ 220 pitch (Spec. J1.3) 

Total U-value     2.63        1.89        5.0          1.41        W/m2k

Heat Transfer and Building Fabric: R-value and U-value

· Tips when calculating: 
The total R-values and U-values will change depending on 
direction of heat flow (upwards/downwards).

Effects of outer surface air films will change with different seasons 
(Summer = 3m/s, Winter = 7m/s).

Straight forward to calculate R-value of bulk insulation (i.e. glass 
wool) but more complex for reflective foil.
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Heat Transfer and Building Fabric: Total R-value and U-value

· Calculating non-standard constructions: 
Use materials property data as contained in Table 2a, 
Specification J1.2-2 BCA 2006.

R-value of airspaces and cavities detailed in Table 2b, 
Specification J1.2-2 BCA 2006 

R-value associated with reflective foil can only be included as per 
Table 2c, Specification J1.2-2 BCA 2006.

Why are total R-value and total U-value important?

· Quantify fabric heat loss or heat gain: 

Q=U A T
Steady-state heat transfer equation -

Heat transfer rate (W) = thermal transmission(W/m2K) x area(m2) x 
temperature difference (K or 0C)

Fundamental equation for sizing of HVAC systems.

Insulation and heat transfer

· any questions?

J1 Minimum insulation levels (Classes 5, 6, 7, 8, 9a and 9b):

· Wall: Total R-value 1.8* Melbourne

· Roof: Total R- value 3.2 Melbourne

· Floor: Total R-value 1.5 Melbourne

· Plant room ceilings: Total R-value 1.6 Melbourne

*may vary with wall type.

J1 Minimum wall insulation levels (Class 5, 6, 7, 8, 9a and 9b):

Total R-values less 
than 1.8 are permitted 
pending wall 
characteristics:

- masonry levels;
- air spaces/cavities;
- external shading.

J1 Minimum insulation levels (Classes 3, 4 and 9c):

· Wall:  Total R-value 1.7* Melbourne

· Roof: Total R- value 3.2 Melbourne

· Floor: Total R-value 1.0 Melbourne

· Ceilings (non-cond.): Total R-value 1.6 Melbourne

*may vary with wall type.
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J1 Minimum wall insulation levels (Class 3, 4 and 9c): J1 Provisions for thermal spacers (all classes):

· To eliminate cold bridging for “cathedral” ceilings

· Where metal purlins are connected directly to metal deck roof 
and also to the ceiling, a thermal spacer is required

· Thermal spacer must have an R-value not less than 0.2 m2K/W

J1 Building fabric exemptions:

· a class 7, 8, or 9b building that is not conditioned

· conditioning defined as >15W/m2 input power of heating or 
cooling

· atrium or solarium that is not conditioned and separated from 
remainder of building by an envelope

J1 Refurbishments and extensions:

· Practice Note 2006-12 from the building commission

· Insulation to be installed in extended sections of project. Partial 
compliance for a small unconditioned space may be OK.

· In existing sections of buildings, insulation should be installed 
where access is available to the wall/roof cavities

J1 Building fabric:

· any questions?

building insulation air-cell presentation
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Deemed-to-satisfy Method

J2 Glazing and Shading

Heat Transfer and Glazing

· Glazing has a dominant role in fabric performance

Heat transfer through glazing
elements can be SIGNIFICANT

Conduction occurs through both the 
glass AND the framing system

Performance indicated by:

· Total U-value of glass/frame

· Solar Heat Gain Coefficient (SHGC)

Heat Transfer and Glazing: Total U-value

· U-values vary significantly with glass and frame

3mm  standard single: 5.9 W/m2K
6mm advanced single: 3.6 W/m2K
6-12-6 standard double: 2.7 W/m2K
6-12-6 advanced double: 1.9 W/m2K

Heat Transfer and Glazing: Total U-value

· U-values vary significantly with glass and frame

Standard Aluminium: 12.7 W/m2K
Thermally improved Al: 8.0 W/m2K
Thermally broken Al:   3.8 W/m2K
Wood: 3.1 W/m2K
uPVC: 3.1 W/m2K

To be classed as thermally broken, frames 
must have a minimum 5.3mm separation 
provided by a material of thermal 
conductivity no greater than 0.5W/mK.

Heat Transfer and Glazing: Solar Heat Gain Coefficient (SHGC)

· Heat gain associated with solar radiation 

Higher SHGC results in higher thermal 
radiation transmitted.

Careful analysis is required to balance 
minimising summer solar gains and 
maximising winter solar gains.

QSOLAR GAIN = SHGC x  solar radiation 

Heat Transfer: Glazing and Building Fabric

· Example: Heat transfer through a facade

Glazing area= 1.7m2

Total U-value = 6.7 W/m2K
SHGC = 0.62
Solar radiation received = 450W/m2

Area of wall (excl. glazing) = 14m2

Total R-value = 1.8 m2K/W

Total U-value = 1/1.8 = 0.556 W/m2K

40oC 24oC
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Heat Transfer: Glazing and Building Fabric

· Example: Heat transfer through glazing

QSOLAR = (450)(0.62)(1.7) = 474.3W

QCOND = (6.7)(1.7)(40-24) = 182.2W

QTOTAL = 656.5W or 386.2W/m2

Heat Transfer: Glazing and Building Fabric

· Example: Heat transfer through fabric

Q = (1/1.8)(14)(40-24) = 124.4W

QTOTAL = 124.4W or 8.9 W/m2

Heat Transfer: Glazing and Building Fabric

· Example: Heat transfer through a facade

40oC 24oC

Glazing

Fabric

Glazing heat transfer

· any questions?

J2 Glazing measures (all classes):

· Limits on maximum allowable areas in each façade orientation

· Emphasis on external shading devices

· Will force trade-offs (area vs. performance/cost)

· Compliance assess using ‘Glazing Calculators’ – MS Excel

Glazing Calculator Method 1
Glazing Calculator Method 2

· No trade-off between façades (i.e. all treated independently)

J2 External shading devices (all classes):

· More complicated methods 
must restrict 80% of summer 
solar radiation to comply

· No shading credit if G > 1.2m

· For credit shading must 
extend >P in both directions 
in plan beyond edge of 
window
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J2 Glazing Calculator orientations: J2 Glazing calculators: Method 1 (Class 2, 3, 4, 9c and 6<500m2)

· Limits on total conductance and solar heat gain of single storey 
of each SOU (more like FirstRate)

· Calculates both the conductance and solar heat gain through 
the glazing. 

· If either exceeds the predetermined limits for the climate zone, 
orientation and floor area, compliance is NOT achieved.

J2 Glazing calculators Method 2 (Class 6, 5, 7, 8, 9a & 9b) 

· Limits on AC energy attributable to windows of each façade 
orientation for each level of the building (no trade-offs between
facades)

· Intended for buildings which are full AC and have a high day-
time use.

· Designed for controlling annual AC energy consumption.

J2 Glazing exemptions:

· a class 7, 8, or 9b building that is not conditioned

· conditioning defined as >15W/m2 input power of heating or 
cooling

· atrium or solarium that is not conditioned and separated from 
remainder of building by an envelope
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Typical glazing ratios for method 2 in Melbourne

55%33%West

73%47%South

44%25%East

41%23%North

0.490.86SHGC

3.6 W/m2K5.9 W/m2KU Value

Tinted Comfort 
PlusClear GlassGlass Type

Glazing Allowances as Percentage of Façade Area 
(Unshaded)

J2 Glazing calculator worked example: Method 2

· two levels, three ground floor 
facades of concern (E, S, W)

· expense could have been 
avoided if early advice sought

· ground floor west façade is 
expected to be the worst ‘non-
compliant’ facade

· class 5 office area attached to a class 7b warehouse

Glazing calculator worked example: Method 2

South Elevation

Glazing calculator worked example: Method 2

East Elevation

Glazing calculator worked example: Method 2

West Elevation

Glazing calculator worked example: Method 2 Results
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Deemed to satisfy: glazing in refurbishments and extensions

· Practice Note 2006-12 from the building commission

· States glazing areas from existing portions of building included 
with (hypothetical) window types proposed for new portions, but 
no requirement to reglaze

· Where glazing is being replaced in existing section, glazing 
must comply

Deemed-to-satisfy: roof lights

· definition: a window in a roof angled between 0 and 70 degrees
of horizontal plane (sawtooth roof lights are J2 window/façade)

· thermal performance limits (U-value, SHGC) for roof lights of a 
total area of between 1.5% and 10% of floor area served in 
table J1.4

· exemption: area may exceed 10% where natural light 
requirements of Part F4 can only be achieved by a roof light

· aggregate roof light area limit: must not exceed 3% of the total 
floor area of the storey of SOU served

Deemed to satisfy glazing and shading

· any questions?

Deemed-to-satisfy Method

J3 Building Sealing

J3 Building Sealing

· chimneys and flues (3.2), roof lights (3.3), exhaust vents (3.5), 
evap coolers (3.7) must be able to be sealed shut

· external façade openings, doors and windows (3.4) must be 
fitted with edge seals

· main entrance door must have airlock, self-closer etc (3.4d)

· construction joint details between external elements must be 
sealed with a close-fitting lining or caulking, skirting, architraves
or similar (3.6)

J3 Building Sealing exemptions
· class 6, 7, 8 and 9b without conditioned space

· clause J3.4d: airlock etc not require for conditioned space of
not more than 50m2 OR café, restaurant open front shop with a 
3m unconditioned zone between main entrance and 
conditioned zone providing self-closers on all other external 
doors.

· Practice Note 12: extensions to existing buildings may not need 
to be sealed where existing envelope is already very “leaky”

· may be able to create two sections, separated by sealed doors,
to allow the new section to be properly sealed. 
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J4 air movement

· Victorian amendment

· applies only to habitable room in class 4 (caretaker residence)

· in climate zone 6, 7 and 8 fa� ade opening areas as required by 
Part F4 (natural ventilation)

Building sealing and air movement

· any questions?

Deemed-to-satisfy Method

J5 Air-Conditioning and Ventilation Systems

J5 Air-Conditioning and Ventilation Systems

Scope of Presentation

Useful Definitions

Deemed-to-satisfy Requirements

Compliance Issues

Worked Example

J5 Air-Conditioning and Ventilation Systems

Useful Definitions

J5 Air-Conditioning and Ventilation Systems

Useful Definitions

Air-conditioning -a service that actively cools or heats a space 
within a building, in order to provide a suitable environment for 
the building occupants but does not include process needs such 
as temperature or humidity control as occurs in cold rooms and 
hot rooms. 

Motor input power - the amount of power that is delivered to a 
motor from the power supply. 

Motor shaft power - the amount of power that a motor is capable 
of delivering at its output shaft, which equates to the motor input 
power adjusted by the losses in the motor.

J5 Air-Conditioning and Ventilation Systems
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Useful Definitions

Outdoor air economy cycle - mode of operation of an air-
conditioning system that, when the outside air thermodynamic 
properties are favourable, increases the quantity of outside air
used to condition the space.

Piping - an assembly of pipes, with or without valves or other 
fittings, connected together for the conveyance of liquids. 

J5 Air-Conditioning and Ventilation Systems

Scope of Part J5 –Air Conditioning and Ventilation Systems

J5 Air-Conditioning and Ventilation Systems

Deemed-to-satisfy Requirements

J5 Air-Conditioning and Ventilation Systems

J5.2(a) Air–conditioning systems 

For all building types:

· Provide ability to switch off system when the area served is 
unoccupied

· Close motorised dampers when a system is switched off

Class 3 only:

· Provide night temperature setback

J5 Air-Conditioning and Ventilation Systems

J5.2(a) Air±conditioning systems

Systems serving more than one area must provide temperature 
control for each area, but:

· not by mixing actively heated air and actively cooled air;

· reheating limited to 7.5oC rise max

J5 Air-Conditioning and Ventilation Systems

· Supply and return ductwork insulated in accordance with  
Specification J5.2

· R1.0-R1.8 depending on location

· Equivalent to 30-65mm mineral wool approx

J5.2(a) Air±conditioning systems 

J5 Air-Conditioning and Ventilation Systems
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· Outside air economy cycle required if cooling capacity 
>50kWr

· Equivalent to system serving approx 500m2 office

· Saves energy  by using higher quantities of outside air for free
cooling when ambient temperatures are suitable

· Restaurants, Bars, Cafes, Class 9b excluded

J5.2(a) Air±conditioning systems 

J5 Air-Conditioning and Ventilation Systems

· Minimum fan efficiency requirements for 
large fans / air handling units (>1000L/s)

· Equivalent to system serving           
approx >100m2 office

· <500m2: 12W/m2

· >500m2: 15W/m2

· Engineer will need to provide  
calculation to demonstrate 
compliance  

J5.2(a) Air±conditioning systems 

J5 Air-Conditioning and Ventilation Systems

· Provide ability to switch off system when the area served is 
unoccupied

J5.2(b) Ventilation systems 

J5 Air-Conditioning and Ventilation Systems

· Limitation on maximum quantity of outside air provided

· Minimum set by Part F4 / AS1668.2-1991

· Must not be exceeded by more than 50% in normal 
operation

· Exceptions: if heat recovery is provided, for free cooling, 
where required for process ventilation etc.

J5.2(b) Ventilation systems 

J5 Air-Conditioning and Ventilation Systems

· Minimum efficiency requirements for large fans (>1000L/s)

· Engineer will need to provide calculation to demonstrate fan 
selected complies based on ductwork resistance and fan 
efficiency

J5.2(b) Ventilation systems 

Typical systems:
· Car park Exhaust
· Commercial Kitchen 

Exhaust
· Outside Air Supply

J5 Air-Conditioning and Ventilation Systems

Ventilation System Efficiency - air flow rates > 1000 L/s

The following table applies for air flow rates > 1000 L/s:

J5 Air-Conditioning and Ventilation Systems
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· Indoor car parks > 40 vehicles

· Provide atmospheric 
monitoring

· Senses level of atmospheric  
contaminants and reduces 
fan speed to save energy

· minimum level of ventilation 
to be maintained

J5.2(b) Ventilation systems 

J5 Air-Conditioning and Ventilation Systems

Required for:

· Most air-conditioning systems
>10kWr – approx 100m2 office

· Most heating systems
>10kWheat – approx 100m2 office

· Large ventilation systems
>1000L/s 

J5.3 Time switch 

J5 Air-Conditioning and Ventilation Systems

· Piping, vessels, heat exchangers and tanks to be insulated 
when carrying heated or chilled fluid.

· In accordance with Specification J5.4

· R0.2-R1.4 depending on location

· Equivalent to 5-45mm insulation approx

J5.4(a) Heating and Chilling systems 

J5 Air-Conditioning and Ventilation Systems

J5.4 Heating and Chilling Systems 

· Minimum efficiency requirements for 
large pumps >2L/s

· Typically will apply to large buildings 
where boilers and / or chillers are installed

· Engineer will need to provide calculations 
to demonstrate compliance

· <500m2: 3W/m2, >500m2: 4W/m2

· Variable speed drives required to save 
energy on large pumps

J5 Air-Conditioning and Ventilation Systems

J5.4 Heating and Chilling Systems 

Heating Boilers

· Minimum efficiency requirements for all 
boilers

· Typically will apply to large buildings 
where boilers and / or chillers are 
installed

· Engineer will need evidence from  
manufacturer to demonstrate 
compliance

J5 Air-Conditioning and Ventilation Systems

Boiler Efficiency

J5 Air-Conditioning and Ventilation Systems
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J5.4 Heating and Chilling Systems 

Split and Packaged Equipment

· Small units exempt as covered by 
MEPS

· Minimum efficiency requirements for 
large units (serving office areas 500-
1000m2 approx)

· Engineer will need evidence from  
manufacturer to demonstrate 
compliance

J5 Air-Conditioning and Ventilation Systems

Package Air-conditioner Efficiency

J5 Air-Conditioning and Ventilation Systems

J5.4 Heating and Chilling Systems 

Refrigerant Chillers

· Typically only installed in buildings 
>1000m2

· Based EER and IPLV

· Engineer will need evidence from  
manufacturer to demonstrate 
compliance

· also requirements for cooling towers etc

J5 Air-Conditioning and Ventilation Systems

Chiller Efficiency

J5 Air-Conditioning and Ventilation Systems

J5.5 Miscellaneous Exhaust Systems 

· Where variable demand >1000 L/s

· Typically applies to commercial kitchen 
exhaust systems

· Provide operator control

· Minimise exhausting of conditioned air

J5 Air-Conditioning and Ventilation Systems

Compliance Issues

J5 Air-Conditioning and Ventilation Systems
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How do we Demonstrate Compliance?

· Calculations will be required to demonstrate:

- Fan efficiency for Large Fans

- Pump efficiency for Large Pumps

· Manufacturer©s literature / statement of compliance will be 
required for:

- Chillers
- Boilers
- Large packaged plant

· Controls requirements will only be evident in specifications  
and design drawings

J5 Air-Conditioning and Ventilation Systems

How do we Demonstrate Compliance?

· Designers will produce compliant tender documentation and 
provide Certificate of Compliance

· A building permit will be issued on this basis

· When projects are in construction equipment selections etc.  
are frequently changed by contractors

· Changes must also be compliant

· Compliancy with section J5 will need to be confirmed by  
contractor when certificate of occupancy is issued

J5 Air-Conditioning and Ventilation Systems

Application of the Regulations to Existing Buildings and 
Refurbishment

· no requirement to change unless upgrading or replacing  
services;

· when services are replaced then new items / system should
comply.

J5 Air-Conditioning and Ventilation Systems

air-conditioning and ventilation

· any questions?

part J5 HVAC worked example
Office, Warehouse and Car Park Refurbishment

J5 Worked Example: Office, Warehouse and Car Park Refurbishment J5 Worked Example: Office, Warehouse and Car Park Refurbishment
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Ground Level

140m2 
existing office

260m2 
new car park

260m2 existing 
warehouse

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

Level 1

140m2

existing office

260m2

new office

34m2

new male and 
female amenities 

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

New Office

· 260m2 / 26 People 

· 260L/s Outside Air Required 
(10L/s/person)

· Maximum Outside Air Quantity          
= 260 x 1.5 = 390L/s

· 33kWr Air-conditioning Required

· 4 No. Split Cassette Units

Pipework to be insulated 
in accordance with 
Specification J5.4

No insulation required  
on ventilation ductwork

Air-conditioning system 
<65kWr therefore no 
compliance requirements

Fan capacity <1000L/s 
therefore no compliance 
requirements

New Amenities

· 34m2 / 8 fixtures 

Based on AS1668.2-1991 airflow 
required is maximum of:

· 10L/s per m2 = 340L/s

· 25L/s per fixture = 200L/s 

340L/s Exhaust Required Fan capacity <1000L/s 
therefore no compliance 
requirements

No insulation required  
on ventilation ductwork

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

New Car Park

· 6 Car Spaces

· Usage Factor = 0.5 Commercial 

Based on AS1668.2-1991 airflow 
required is maximum of:

· 3000L/s based on one operating 
engine

· 3.5 x Area = 3.5 x 260m2

= 910L/s 

· 500 x no. spaces x usage factor

= 500 x 6 x 0.5 = 1500L/s

3000L/s Exhaust Required

Fan capacity >1000L/s 
therefore must comply with 
table J5.2

Car park size < 40 spaces 
therefore no requirement for 
atmospheric contaminant 
monitoring system
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J5 Worked Example: Office, Warehouse and Car Park Refurbishment

System Static Pressure Calculation - Car Park Fan
Duct 

Section
Air 

Quanti ty
Duct 

Width
Duct 

Height
Duct 

Velocity
Duct run 
length

Pressure 
Gradient

Velocity 
Pressure

Fitting Resistance 
Factor         

Kt

Fitting 
Pressure 

Loss

Cumalative 
Pressure 

Loss
L/s mm mm m/s m Pa/m Pa Pa Pa

A-B 500 550 250 3.64 6 0.48 8.00 2.88 2.88
Grille 15.00 17.88
Damper 0.9 7.20 25.08

B-C 1000 600 350 4.76 6 0.57 14.00 3.42 28.50
transition 0.45 6.30 34.80
tee 0.1 1.40 36.20

C-D 1500 850 350 5.04 6 0.55 15.00 3.30 39.50
bend 0.35 5.25 41.45
transition 0.45 6.75 46.25
tee 0.1 1.50 47.75

D-E 2000 1000 350 5.77 11 0.66 8.00 7.26 55.01
transition 0.45 3.60 58.61
tee 0.1 0.80 59.41

E-F 3000 1250 400 6.00 7 0.49 8.00 3.43 62.84
louvre 20.00 82.84
bend 0.25 2.00 84.84
bend 0.25 2.00 86.84

TOTAL 90Pa

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

2.2kW = 2200W

2200W  / 3000L/s = 0.73W/(L/s)

OK – fan is compliant

J5 Worked Example: Office, Warehouse and Car Park Refurbishment

J5 deemed to satisfy air-conditioning and ventilation summary

· minimum efficiency requirements for plant items

· minimum insulation requirements for pipes and ductwork

· system controls to ensure efficient operation possible

· extensions/refurbishments no need to upgrade unless plant 
replacement is part of project scope 

air-conditioning and ventilation example

· any questions?
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Deemed-to-satisfy Method

J6 Artificial Lighting and Power

Deemed to satisfy: J6 Lighting and Power

· Interior lighting power density maximum (6.2). Allowances may
be increased by the inclusion of efficient controls

· Switches visible to lighting zones and zones <250m2 for floors 
<2000m2, <1000m2 for floors >2000m2. (6.3c)

· separate perimeter zones for floors >250m2 (6.3e)

· time switches & occupant sensing for floors >250m2 (6.3d)

Deemed to satisfy: J6 Lighting and Power continued

· Interior decorative and display lighting controlled separately
and by a time switch if >7kW (6.4a)

· Window display lighting controlled separately from other display
lighting (6.4b)

· Minimum external lighting efficiency level in lumens/watt and 
minimum control requirements (6.5)

· Zipboil style boiling and chilled water units controlled by 
timeclock (6.6)

Part J6 Artificial Lighting and Power: Worked Example

· Background:

· Class 2 residential complex with 6 individual apartments.

· Apartments assessed using FirstRate (no limits on light/power).

· Common areas must comply with Part J, including entry foyer, 
lobbies, stairwells and car park.

· Initial lighting layout designed by interior design architect.

Part J6 Artificial Lighting and Power: Worked Example

car park

back-of-house

stairwell

foyer

Part J6 Artificial Lighting and Power: Worked Example

· Part J6 limitations: Interior lighting

· Lamp power density (LPD) limited to 3W/m2 for public corridors,
5W/m2 for stairways and 6W/m2 for service areas/plant rooms.

· 30% increase of LPD for areas less than 20m2; 40% increase with 
use of motion detector or lighting timer; 15% increase with use of 
daylight sensor/dynamic control.
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Part J6 Artificial Lighting and Power: Worked Example

· Part J6 limitations: Exterior lighting

· Must be controlled by either a daylight sensor or time switch.

· When the total load exceeds 100W, the average light source 
efficacy (i.e. total efficiency of the lamps) must be not less that 
60Lumens/Watt, or be controlled by a motion detector.

· If used for fa� ade lighting, must have a separate time switch.

Part J6 Artificial Lighting and Power: Worked Example

· Initial design

26.2m2

Interior:
6 x 50W = 300W
5 x 20W = 100W

Total = 400W

Exterior:
9 x 20W = 180W
3 x 18W = 54W

Total = 234W

Part J6 Artificial Lighting and Power: Worked example

· Compliant design Allowance = 3 x 26.2 + 40% = 109.2W

40% for time switch

Interior:
3 x 10W = 30W
3 x 20W = 60W

Total = 90W
+ time switch

Exterior:
6 x 20W = 120W
2 x 18W = 36W

Total = 156W
+ time switch, 
motion detector 
and daylight 
sensor.

26.2m2

Lighting and power in refurbishments and extensions

· Practice Note 2006-12 from the building commission

· new elements in new sections of the building must comply

· new elements in old sections of the building should comply

· generally more accessible than mechanical systems so there is 
no reason why they should not be upgraded

· compliance is only likely to be required in sections of an 
existing building that are a part of the project scope

J6 artificial lighting and power

· any questions?

J7 hot water supply

· Vic amendment: deleted due to separate plumbing regulations
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J8 access for maintenance

· Access must be provided to all plant equipment required to be 
maintained under part I2

Deemed-to-satisfy: changes to architectural design process

· May require a number of iterations with the glazing calculator to 
find compliant design

· Architects may call on their engineers to assist with interpreting 
the new provisions

· Those with experience in design of low energy commercial 
building envelopes should find it easy to comply

Summary

· Regulation started on May 1 2006 so familiarize yourself with the 
requirements

· Regulation will impact on the design of facades and/or 
investment in advanced glazing AND artificial lighting

· Fa� ade design compliance is best established before 
townplanning to avoid redesign costs or additional building costs

· Seek advice at concept stage if unfamiliar with the requirements

Useful resources

· windows: www.wers.net

· Section J Handbook BCA volume 1 (pdf): 
www.abcb.gov.au

· Building Commission practice notes: 
www.buildingcommission.com.au

· Glazing Calculators Methods 1 and 2 (spreadsheets): 
www.abcb.gov.au

· Irwinconsultation Technotes: www.irwinconsult.com.au
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