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CAMPUS INFRASTRUCTURE & SERVICES


CIS ENERGY PERFORMANCE MODELLING REQUIREMENTS
1 General

The University of Sydney requires that the following Energy Performance Summary Report and associated discipline drawings must be provided for each reporting stage and the For Construction and As Built Stages as appropriate. Where information cannot be readily provided for a particular project stage, it must be progressively provided during subsequent stage reports.

This document describes minimum information required by the University and may be used as a template for presentation of that information. The Inputs Summary may be in the format of the input to the modelling program, subject to compliance with The University requirements. 

Table 1 – Project and Site Details

	Project Details
	

	Site Location
	

	Climate Zone
	

	Project Stage
	

	BCA Edition
	


Table 2 – Building Details

Provide the following details for the building. Clearly show the building number on a plan drawing of the site including orientation relative to north.

	Building Number
	Class/Use
	GFA m²
	NLA m²

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Provide the details required in the following tables for each building.  
Table 3 – Verification Method Used

	Building Number
	Method
	Software
	Service Provider/Verifier Name/Verifier Qualifications

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2 VERIFICATION METHOD ENERGY PERFORMANCE OUTPUT SUMMARY

Provide the expected energy consumption and greenhouse gas emission rate of the building together. As Built performance must be determined at the end of the Defects Liability Period.

Table 4 – Building Annual Energy Consumption and Greenhouse Gas Emission Rates

	Building Id.
	Annual Regulated Consumption, Credits, Emissions

	
	Energy consumption:
	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:
	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	

	Annual Unregulated Consumption, Credits, Emissions

	
	Energy consumption:


	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:


	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	

	Total Annual Consumption, Credits, Emissions

	
	Energy consumption:


	Electricity 
Gas 
Other 
	MWh
GJ
GJ

	
	Energy credits:


	Electricity
Gas
Other
	MWh
GJ
GJ

	
	Energy Emissions

(tonnes CO2-equivalent):
	Electricity
Gas
Other
	


Table 5 – Building Components of Annual Energy Consumption Calculation 

The steps The University requires for the Verification Method are as described in the ABCB Handbook ‘BCA Section J –Assessment and Verification of an Alternative Solution.’ Recommended steps are:
· Step 1: Calculate the theoretical annual energy consumption allowance by modelling a reference building, i.e. a DTS complying building based on the criteria in BCA Verification Method JV3(d) (i). This is Modelling Run 1. 

· Step 2: Calculate the theoretical annual energy consumption of the proposed Alternative Solution (building and services) using either the subject building’s criteria or those in Specification JV as required (BCA Verification Method JV3(a) (i)). This is Modelling Run 2. 

· Step 3: Calculate the theoretical annual energy consumption of the proposed Alternative Solution with the services modelled as if they were the same as those of the reference building (BCA Verification Method JV3 (a) (ii)). This is Modelling Run 3. 

· Step 4: Compare the theoretical annual energy consumption calculated in steps 2 and 3 to the annual energy consumption allowance calculated in step 1 to ensure that in both cases, the annual energy consumption of the reference building in step 1 is not exceeded by that in steps 2 and 3. 
	Component
	Calculated Annual Energy Consumption

	
	Modelling Run 1 

BCA Performance Requirement JP1: BCA Reference Building with DTS reference building fabric and services 
	Modelling Run 2

BCA Alternate Solution with proposed The University building fabric and its proposed (specified) services
	Modelling Run 3

BCA Alternate Solution with proposed The University building fabric and BCA DTS reference building services 

	
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)
	Electricity

(kWh/annum)
	Gas 

(MJ/annum)

	Lighting 
	
	-
	
	-
	
	-

	Power
	
	-
	
	-
	
	-

	Heating 
	
	
	
	
	
	

	Cooling 
	
	-
	
	-
	
	-

	Air-handling 
	
	-
	
	-
	
	-

	Ventilation 
	
	-
	
	-
	
	-

	Lifts 
	
	-
	
	-
	
	-

	Hot water supply 
	
	
	
	
	
	

	Sub-total 
	
	
	
	
	
	

	Conversion factor 
	For Electricity kWh/annum to MJ/annum times by 3.6

	Elec Sub-total Conversion 
	(MJ/annum)
	-
	(MJ/annum)
	-
	(MJ/annum)
	-

	Area 
	m2

	Total 
	MJ/m 2.annum
	MJ/m 2.annum
	MJ/m 2.annum


Comparison of Calculated Annual Energy Consumption for Compliance Verification

	Modelling Run 1: BCA Reference Building with DTS reference building fabric and services. 
	MJ/m 2.annum

	Modelling Run 2: BCA Alternate Solution with proposed The University building fabric and its proposed (specified) services. *
	MJ/m 2.annum

	Modelling Run 3: BCA Alternate Solution with proposed The University building fabric and BCA DTS reference building services. *
	MJ/m 2.annum


* To verify compliance with BCA Section J for The University buildings, Modelling Run 1 must not be exceeded by Modelling Runs 2 and 3.
Heating Energy Source

Energy source for heating:...............................................................................................
Daily Occupancy and Operation Profiles
Refer to Attachment A for requirements.
3 ENERGY PERFORMANCE INPUTS SUMMARY

BUILDING FABRIC

Table 6 – Roof and Ceiling Insulation

Provide a unique descriptor for each roof, wall, and floor element and show those identifiers on the drawings.  For each roof or ceiling that is part of the envelope provide the unadjusted thermal resistance value (R-Value) and solar absorptance.

	Roof
Id.
	Location and construction
	R-Value m2.K/W
	Solar

Absorptance

	
	
	
	

	
	
	
	

	
	
	
	


Table 7 – Envelope External Walls

For each part of an external wall that is part of the envelope provide the R-value and solar absorptance.

	Wall
Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W
	Solar

Absorptance

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table 8 – Non-Envelope External Walls

Provide the R-value for any wall, other than an external wall, that is part of the envelope.

	Wall Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 9 – Envelope Floors

Provide the R-value for each floor that is part of the envelope of a building, other than one in a sole-occupancy unit of a Class 2 building or a Class 4 part of a building.

	Wall Id.
	Location and construction including details of wall shading.  (State if thermal breaks are required).
	R-Value m2.K/W

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


GLAZING

Table 10 – Glazing and Translucent Elements

Provide a unique identifier for each glazed window and glazed door element and show those identifiers on the drawings.

	Glazing Id.
	Location and construction including orientation and details of glass shading
	Area m2
	U-value W/(m2.K)
	SHGC

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


AIR-CONDITIONING AND VENTILATION SYSTEMS

Provide a unique descriptor for each air-conditioning and ventilation system and each piece of equipment and show those identifiers on the drawings.

Table 11 – Air-conditioning systems

	Air Cond. Id.
	System Details
	Area Served m²
	Design Load W/m²
	Fan Power W/m²

	
	Type: CV single zone, CV multi-zone, VAV+EDH, Induction, etc. 
Cooling: Chilled water, DX, etc.
Heating: EDH, hot water coils, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Averages:
	
	
	


Table 12 – Packaged Air-Conditioners

	Air Cond. Id.
	System Details
	Area Served m²
	Design Load W/m²
	Cooling EER Wr/Winput power. 
Heating COP 
	Fan Power W/m²

	
	Type:  Ducted, CV, heat pump, DX, VAV, VRF, heat pump etc.
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table 13 – Ventilation Systems

	Vent. System Id.
	System Details
	Area Served m²
	Ventilation Rate L/(s.m²)
	Fan Power, W/m²

	
	Type:  Carpark exhaust, carpark supply, toilet exhaust etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 14 – Pumping Systems

	Pump System Id.
	System Details
	Area Served m²
	Design Load W/m²
	Pump Power W/m²

	
	Type: Primary or secondary, variable or constant volume chilled water. Primary constant volume hot water. Secondary variable or constant volume hot water. Constant volume condenser water, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Averages:

- Chilled water


- Heating hot water


- Condenser water

	
	
	


Table 15 – Chiller Performance

	Chiller Id.
	Chiller Details
	Capacity kWr
	Minimum EER at Full Load Operation Wr/Winput power  
	Minimum EER at IPLV Wr/Winput power  

	
	Type:  Air or water cooled. Centrifugal or screw. Free-cooling type. Magnetic bearings, etc.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 16 – Water Heater (Boiler or Hot Water Heating Unit) Performance

	Boiler Id.
	Heater Details
	Capacity kWheating
	Minimum Gross  Thermal Efficiency % at Full Load 

	
	Type:  Gas fired. Natural or forced draught.  Modulating burner, etc.
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


ARTIFICIAL LIGHTING

Table 17 – Lighting and Controls

Complete and provide the following tables for each of the artificially lit spaces for each project stage and For Construction and As Built stages.

	Room Id.
	Area m²
	Control Method
	Controls Adjustment Factor
	Permitted Adjusted Illumination Power Density W/m2
	Illumination Power Density Achieved W/m2

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


SPECIALIST BUILDING USER PLANT AND EQUIPMENT
Table 18 – Plant and Equipment Performance

	Asset Id.
	Heater Details
	Capacity kW
	Annual operating hours 

	
	Type:  Lazers, Microscopes, Freezers, General Laboratory Equipment,etc.
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Further Guidance

Refer also to ABCB Handbook – BCA Section J –Assessment and Verification of an Alternative Solution, Appendix A, Sample Energy Analysis Report for further guidance on the required reporting.
ATTACHMENT A – ENERGY MODELLING INPUT INFORMATION
Provide the following input information for building energy modelling. 
BCA PART J – PROPOSED BUILDING MODEL

Complete and provide the following tables for each of the above buildings.

Table A1 – Maximum Usage Levels

For each thermal zone provide the following information.  Show each thermal zone on a plan of the specific building.

	Occupancy
	The maximum usage level in terms of people per unit area of thermal zone against which the hourly rates of Table C2 are applied.

	Lighting
	The maximum usage level in terms of illumination power density per thermal zone against which the hourly rates of Table C2 are applied.

	Internal Equipment
	The maximum usage level in terms of power density per thermal zone against which the hourly rates of Table C2 are applied.

	Infiltration
	The maximum rate of infiltration per thermal zone against which the hourly rates of Table C2 are applied.

	Outside air ventilation
	The maximum rate of outside air ventilation either per person or per unit area of thermal zone against which the hourly rates of Table C2 are applied.


Table A2 – Profiles

Refer to BCA Specification JV Annual Energy Consumption Criteria for typical details of the following profiles.

	Occupancy
	The hourly, daily, weekly, annual profiles of use for each space as a percentage of the maximum

	Lighting
	as above

	Internal Equipment
	as above

	Infiltration
	as above

	Outside Air Ventilation
	as above


Table A3 - Building Fabric

Show the building fabric descriptor for each thermal zone on a plan of the specific building.

	Exposed Walls
	Wall descriptor, R-Value and solar absorptance for each wall type

	Internal Walls
	Internal wall descriptor and R-value for each wall type subject to temperature difference

	Exposed Roofs
	Roof descriptor, R-value and solar absorptance for each roof type

	Internal Roof/ Ceiling
	Internal roof or ceiling descriptor and R-Value for each roof type or ceiling type subject to temperature difference

	Floor
	Floor descriptor and R-Value for each floor type subject to temperature difference


Table A4 - Glazing or Translucent Fabric

Show the glazing or translucent fabric descriptor for each thermal zone on a plan of the particular level of the specific building.

	For each orientation and level
	Glazing or translucent fabric descriptor, glazing or translucent material element SHGF, U-Value, total element area


Table A5 – Air-conditioning

Provide the following details on each air-conditioning system that serves a thermal zone or a number of thermal zones.  Show the air-conditioning descriptor for the combination of thermal zones and a sub-descriptor for each thermal zone served on plans of the particular level of the specific building.

	System type
	As appropriate, a descriptor and thermal zone sub-descriptor of central plant, air-conditioners, and systems that serve a thermal zone or a number of thermal zones and a summary description of the system

	Temperature
	Hourly, daily, weekly, annual set-points for each thermal zone

	Air-conditioner fans
	Hourly, daily, weekly, annual operating times for each thermal zone and for each conditioner that serves a number of thermal zones

	Air-conditioner cooling and heating availability
	Hourly, daily, weekly, annual operating times for each conditioner

	Air-conditioner control strategies
	Availability and use of outside air cycles, heat reclaim, optimum start and stop, night ventilation, etc., for each conditioner 

	Central plant availability
	Hourly, daily, weekly, annual availability times for each chiller, boiler, pump, etc.

	Fan power
	Average W/m2 for each air-conditioner

	Pump power
	Average W/m2 for chilled, condenser and heating hot water

	Plant capacities
	Number and model sizes of each chiller, boiler, air-conditioner and pump.

Performance criteria for chillers (COP, IPLV), efficiency for boilers, fan efficiency, combined motor and drive efficiency, pump efficiency and combined pump motor and drive efficiency

	Packaged air-conditioners
	Capacity, COP or kWe/kWR at the MEPS conditions of each conditioner that is non-MEPS compliant


Table A6 - Ventilation Systems

Provide the following details on each ventilation system with a ventilation rate greater than or equal to 1,000L/s.  Show the ventilation system descriptor on plans of the particular level of the specific building.

	Supply ventilation
	Supply ventilation system descriptor, space or spaces served, total space area, supply air rate, supply fan efficiency, motor power, and combined motor and drive efficiency. 

	Exhaust ventilation
	Exhaust ventilation system descriptor, space or spaces served, total space area, exhaust air rate, exhaust fan efficiency, motor power, and combined motor and drive efficiency


Table A7 – Specialist Energy Intensive Plant and Equipment
Provide the following details on each specialist plant and equipment asset rated more than 3 kW 
	Plant and equipment type
	kW rating 

	Plant and equipment availability
	Hourly, daily, weekly, annual operating times for each 

	
	


MODELLED RESULTS

Provide a summary of the modelled energy performance for each building at each stage of reporting.

Table A7 - Annual Energy Consumption

	Regulated Energy #
	Electricity

(kWh/m 2.annum)
	Gas 

(MJ/m 2.annum)

	Space Cooling
	
	

	Heat Rejection
	
	

	Refrigeration
	
	

	Space Heating
	
	

	Heat Pump Supp
	
	

	Domestic Hot Water
	
	

	Ventilation Fans
	
	

	Pumps
	
	

	Miscellaneous base building power for core area services (toilets, tea rooms, etc)
	
	

	Base building interior lighting
	
	

	Base building external lighting including area lighting and external car parks
	
	

	Lifts, Escalators, etc.
	
	

	Other Usage
	
	

	Regulated Energy Sub-total
	
	

	

	Unregulated Energy
	
	

	Interior Lights except base building
	
	

	Task Lights
	
	

	Data Centre equipment##
	
	

	Supplementary air-conditioning 
	
	

	Miscellaneous equipment except base building
	
	

	Other Usage
	
	

	Unregulated Energy Sub-total
	
	

	
	
	

	Specialist plant and equipment
	
	

	Specialist plant and equipment
	kW per annum
	MJ per annum

	Specialist plant and equipment Sub-total
	
	

	 

	Total Regulated + Unregulated

Annual Energy Consumption
	
	


# Definitions

· Regulated energy is the energy consumption that can be reasonably controlled from a technical perspective, e.g. base building systems including air-conditioning, lighting, lifts, and domestic hot water. 

· Unregulated energy is the energy consumption of equipment that, beyond procurement, is largely under the control of occupants, e.g. occupant controlled computers, lighting, conference room supplementary air-conditioning, and occupant equipment.

## Data Centre equipment energy consumption where that demand is higher than 25 W/m2 of the space in which it is installed otherwise, include in Miscellaneous equipment. 

Table A8 - Energy Consumption Rates 

	
	Electricity

(MJ/m2.a)
	Gas

(MJ/m2.a)
	Other fuel

(MJ/m2.a)
	Total

(MJ/m2.a)

	Regulated energy consumption rate
	
	
	
	

	Unregulated energy consumption rate
	
	
	
	

	Specialist plant and equipment
	
	
	
	


Table A9 - Alternative Energy Credits

	
	Electricity

(MJ/m2.a)
	Gas

(MJ/m2.a)
	Other fuel

(MJ/m2.a)
	Total

(MJ/m2.a)

	Regulated energy rate
	
	
	
	

	Unregulated energy rate
	
	
	
	


Table A10 - Greenhouse Gas Emission Levels 

	
	Electricity

(kg-CO2-equiv/m2)
	Gas

(kg-CO2-equiv/m2)
	Other fuel

(kg-CO2-equiv/m2)
	Total

(kg-CO2-equiv/m2)

	Regulated energy rate
	
	
	
	

	Unregulated energy rate
	
	
	
	

	Specialist plant and equipment
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