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1.0 INTRODUCTION

Selection of the most appropriate outdoor design conditions is critical to the correct sizing of heating, ventilation and air conditioning (HVAC) plant.  Defence requires that HVAC plant be correctly sized to provide design solutions that are fit for purpose and provide the most economical solution on a whole of life (WOL) basis.

1.1 Aim

The aim of this policy is to provide the methodology by which outdoor design conditions shall be determined for heating and cooling load calculations for any location associated with Defence buildings. (The term ‘buildings’ in this context includes Defence buildings, facilities, installations, central plant and equipment complexes and the like).  
1.2 Sponsor

This document is sponsored by Directorate of Estate Engineering Policy (DEEP) on behalf of the Technical Authority Assistant Secretary Estate Policy and Environment (ASEPE). Enquiries may be directed to:

Director Estate Engineering Policy 

Brindabella Park (BP-2-B049),

Canberra ACT 2600

Tel: (02) 6266 8178 Fax: (02) 6266 8211 Email: DSG - ID Engineering Policy @defence.gov.au  

2.0 POLICY OBJECTIVE

The objective of the policy is to ensure correct selection of outdoor design conditions for HVAC designs for Defence buildings. 

3.0 APPLICATION AND METHODOLOGY

3.1 Application

The requirements of this policy document apply to the selection of outdoor design conditions for Defence building types in any Australian location.
Values for outdoor design conditions are provided for guidance only. It remains the responsibility of the Service Provider to determine outdoor design conditions based on the methodology outlined and to state the conditions and how they have been determined, in the Detail Design Reports and where applicable, in Functional Design Briefs (FDB’s).
3.2 Required Methodology

For air conditioning heating and cooling load calculations the Service Provider shall utilise the following methodology to determine outdoor design conditions.  

3.2.1 Defence Facility Location Included in AIRAH DA9

Outdoor design conditions shall be based on the values presented in AIRAH Application Manual DA9 Air Conditioning Load Estimation and Psychrometrics (AIRAH DA9), if this publication provides design data for the site of the proposed Defence facility.

3.2.2 Defence Facility Location not Included in AIRAH DA9

If the Defence facility location is not included in AIRAH DA9 then the Service Provider shall determine outdoor design conditions using the following method:

· The Service Provider shall determine the nearest location in AIRAH DA9 to the Defence facility for which outdoor design conditions are available and the nearest location where Bureau of Meteorology (BoM) weather data is available for 8.00 a.m. and 3.00 p.m. conditions.

· If appropriate weather data is available for a BoM location that is closer to the Defence facility than the nearest location in AIRAH DA9 and is a similar locality (e.g. altitude, distance from the sea etc) then weather data for this BoM location shall be used as the basis for calculating outdoor design conditions, otherwise the nearest location in AIRAH DA9 shall be used.

3.2.3 Calculation of Outdoor Design Conditions

Outdoor design conditions shall be calculated using the method described in AIRAH DA9 Chapter 2 ‘Design Conditions’ as referred to below.

Comfort or Non-Critical Process Outdoor Design Conditions

· Summer 

Summer outdoor design conditions shall be calculated by taking the mean of the 3.00 p.m. dry-bulb and wet-bulb temperatures which are individually exceeded on 10 days per year and adding a standard deviation to the mean to allow for inter annual variability. 

· Winter

Winter outdoor design conditions shall be calculated using the mean of the 8.00 a.m. dry-bulb temperatures which is not exceeded on 10 days per year inclusive of allowance of one standard deviation.

Critical Process Design Conditions
Critical process summer outdoor design dry-bulb and wet-bulb temperatures shall be calculated by determining the dry-bulb and wet-bulb temperatures which are individually exceeded on 0.25% of the plant operating hours.

An alternative procedure for determining critical summer outdoor design conditions where only 3.00 p.m. data is available rather than hourly data is to calculate design temperatures based on the mean of the 3.00 p.m. dry-bulb and wet-bulb temperatures which are individually exceeded on an average of one day in two years.

Critical outdoor design conditions shall be determined by the Service Provider and reported to Defence for comment. (‘Critical’ means in the context of AIRAH DA9 or as otherwise determined by Defence). 
3.2.4 Outdoor Design Conditions for Various Locations
The policy document provides guidance on outdoor design conditions for use in air conditioning heating and cooling load calculations for various locations. These are scheduled at the end of the document and have been determined from the previous version based on information provided by AIRAH DA9 data or by using the AIRAH DA9 Chapter 2 method to calculate temperatures based on BoM data.  

The Service Provider shall review these conditions for guidance when determining outdoor design conditions for air conditioning heating and cooling load calculations for Defence buildings.  

Where AIRAH DA9 design conditions are not scheduled for the Defence building location then the Service Provider shall determine and clearly justify the proposed outdoor design conditions.

3.2.5 Climate Change

Some Defence buildings and projects require the outdoor design conditions for air conditioning calculations to be adjusted to allow for the probable effects of climate change. These are typically critical facilities sensitive to outdoor temperature increase and with long-term (20+ years) project lives. 

Current information indicates that an appropriate allowance for the probable effects of climate change by 2030 is for the summer dry bulb and wet bulb temperatures used in current air conditioning cooling load calculations to be increased by between +0.5ºC and +2ºC. 

The Service Provider shall determine from the FDB on a project by project basis if the air conditioning calculations for particular Defence buildings are to allow for the probable effects of climate change. If the FDB does not specifically cover this matter (i.e. the requirement to allow for climate change, or a specific temperature increase allowance) it remains the responsibility of the Service Provider to request clarification from the Defence Project Officer and confirm Defence requirements in this regard.  
Where climate change allowance is required, the Service Provider shall determine, for the specific application, a suitable increase in summer dry bulb and wet bulb temperatures to be applied to the current air conditioning calculations. The minimum allowance shall be no less than  +0.5ºC.   
When determining the project specific climate change allowance, the Service Provider shall consider current information on probable climate change provided by relevant Australian Government authorities such as the Bureau of Meteorology and shall report the consequent outdoor design conditions to Defence for comment together with supporting details which include the information source. The outdoor design conditions shall also be recorded on the final version of the FDB and in the relevant design documents to provide a clear and transparent record of the design process.         
3.2.6 Further Information and Guidance
Further information on IM – HVAC policy is available on the Defence Infrastructure Management web site. 

4.0 OUTDOOR DESIGN CONDITIONS SCHEDULES
	
	Outdoor Design Conditions

	
	Comfort/Non Critical 
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	ACT

	Canberra AMO
	34.1
	19.2
	-3.1
	36.0
	20.5
	-3.1
	35.0
	20.0
	-5.0
	AIRAH DA9 data

	Canberra City
	34.3
	19.6
	-2.2
	36.0
	20.5
	-2.2
	35.0
	20.0
	-4.0
	AIRAH DA9 data

	NEW SOUTH WALES

	Bathurst Agri Res Stn
	33.4
	20.5
	-2.4
	35.2
	22.3
	-
	35.2
	22.3
	-
	AIRAH DA9 data 

	Coffs Harbour MO
	28.4
	23.9
	8.2
	31.0
	25.0
	8.2
	30.0
	24.5
	3.5
	AIRAH DA9 data

	Goulburn
	33.5
	21.7
	-1.9
	36.2
	22.5
	-
	36.2
	22.5
	-
	AIRAH DA9 data

	Holsworthy
	33.1
	22.5
	6.2
	38.2
	24.8
	-
	38.2
	24.8
	-
	AIRAH DA9 data for Lucas Heights

	Inverell PO
	34.1
	22.1
	-0.4
	36.4
	23.9
	-
	36.4
	23.9
	-
	AIRAH DA9 data

	Jervis Bay
	27.6
	22.5
	7.9
	32.2
	23.9
	-
	32.2
	23.9
	-
	AIRAH DA9 data

	Lismore
	33.9
	25.2
	5.2
	37.3
	26.4
	-
	37.3
	26.4
	-
	AIRAH DA9 data

	Neutral Bay
	31.1
	22.7
	7.2
	35.5
	24.0
	7.0
	33.0
	23.5
	6.0
	AIRAH DA9 data

	Newcastle (Signal Station)
	30.4
	22.6
	6.6
	36.2
	22.8
	-
	36.2
	22.8
	-
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical 
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	NEW SOUTH WALES Contd

	Nowra
	32.6
	22.6
	5.4
	37.5
	23.5
	5.4
	35.0
	23.0
	3.0
	AIRAH DA9 data

	Orange PO
	32.1
	19.3
	-1.3
	35.8
	21.4
	-
	35.8
	21.4
	-
	AIRAH DA9 data

	Point Clare
	32.9
	23.6
	6.0
	38.4
	24.7
	-
	38.4
	24.7
	-
	AIRAH DA9 data Rathmines AMO

	Richmond AMO
	37.1
	23.4
	1.2
	38.5
	25.0
	1.2
	37.1
	24.5
	-0.5
	AIRAH DA9 data

	Rutherford
	36.3
	23.5
	4.9
	39.7
	26.0
	-
	39.7
	26.0
	-
	AIRAH DA9 data for Patterson

	Singleton
	37.0
	23.5
	4.3
	40.3
	25.4
	-
	40.3
	25.4
	-
	AIRAH DA9 data 

	Sydney RO
	31.1
	22.7
	7.2
	35.5
	24.0
	7.0
	33.0
	23.5
	6.0
	AIRAH DA9 data

	South Tweed Heads
	28.9
	25.3 
	11.0
	29.8
	23.9
	-
	29.8
	23.9
	-
	AIRAH DA9 data for Coolangatta

	Tamworth Airport
	35.1
	21.8
	1.6
	36.5
	22.5
	1.5
	35.5
	22.0
	-0.5
	AIRAH DA9 data

	Taree
	33.8
	25.3
	6.1
	36.9
	28.3
	-
	36.9
	28.3
	-
	AIRAH DA9 data

	Wagga Wagga AMO
	37.1
	21.1
	-0.8
	39.0
	22.5
	-0.8
	38.0
	21.5
	-2.0
	AIRAH DA9 data

	Williamtown AMO
	34.9
	23.9
	5.5
	38.0
	25.0
	5.5
	36.0
	24.5
	2.5
	AIRAH DA9 data

	Wollongong Uni
	29.6
	22.6
	8.0
	33.7
	24.6
	-
	33.7
	24.6
	-
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical 
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	NORTHERN TERRITORY

	Darwin
	34.4
	27.7
	18.1
	34.5
	28.0
	18.1
	34.5
	27.5
	16.5
	AIRAH DA9 data

	Pine Gap
	40.1
	22.8
	1.1
	41.0
	24.0
	1.1
	40.5
	23.5
	-1.0
	AIRAH DA9 data Alice Springs AMO

	Tindal
	39.1
	26.9
	11.9
	39.5
	27.5
	-
	39.5
	27.5
	-
	AIRAH DA9 data for Katherine

	QUEENSLAND

	Amberley AMO
	34.9
	24.8
	3.9
	36.5
	26.0
	3.9
	35.0
	25.5
	2.0
	AIRAH DA9 data

	Brisbane AMO
	30.8
	24.9
	9.2
	33.5
	26.0
	9.2
	32.0
	25.5
	6.0
	AIRAH DA9 data

	Bulimba
	30.8
	24.9
	9.2
	33.5
	26.0
	9.2
	32.0
	25.5
	6.0
	AIRAH DA9 data

	Cabarlah
	31.1
	22.8
	4.6
	36.4
	25.3
	-
	36.4
	25.3
	-
	AIRAH DA9 data for Toowoomba

	Cairns AMO
	32.8
	26.8
	15.1
	33.5
	27.5
	15.1
	33.0
	27.0
	12.5
	AIRAH DA9 data

	Canungra
	34.5
	24.7
	4.2
	39.3
	24.7
	-
	39.3
	24.7
	-
	AIRAH DA9 data for Beaudesert

	Ingham
	34.1
	27.0
	12.1
	37.3
	28.4
	-
	37.3
	28.4
	-
	AIRAH DA9 data

	Mackay MO
	31.4
	26.5
	11.2
	32.5
	27.0
	11.2
	32.0
	27.0
	8.5
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	QUEENSLAND Contd

	Mareeba
	34.2
	24.8
	11.6
	35.4
	25.4
	11.6
	34.7
	25.1
	10
	Calculated by AIRAH method using BOM data for Mareeba

	Innisfail
	31.0
	26.8
	12.6
	33.0
	27.7
	-
	33.0
	27.7
	-
	AIRAH DA9 data

	Oakey AMO
	33.8
	22.9
	2.1
	36.5
	24.0
	2.1
	35.0
	23.5
	-3.0
	AIRAH DA9 data

	Redcliffe
	30.8
	24.9
	9.2
	33.5
	26.0
	9.2
	32.0
	25.5
	6.0
	AIRAH DA9 data

	Rockhampton AMO
	35.0
	25.7
	8.8
	36.0
	26.5
	8.8
	35.0
	26.5
	4.5
	AIRAH DA9 data

	Ross Island
	32.8
	26.7
	13.1
	34.5
	27.5
	13.1
	33.5
	27.0
	8.0
	AIRAH DA9 data for Townsville

	Townsville AMO
	32.8
	26.7
	13.1
	34.5
	27.5
	13.1
	33.5
	27.0
	8.0
	AIRAH DA9 data

	Wacol
	33.1
	24.8
	7.5
	36.3
	27.1
	-
	36.3
	27.1
	-
	AIRAH DA9 data for Archerfield AMO

	Weipa (scherger)
	35.6
	27.9
	19.1
	36.9
	28.4
	
	36.9
	28.4
	
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	SOUTH AUSTRALIA

	Adelaide RO
	37.0
	21.4
	4.9
	40.0
	23.0
	4.9
	38.5
	22.5
	3.0
	AIRAH DA9 data

	Gawler
	36.8
	21.3
	4.7
	40.6
	21.8
	-
	40.6
	21.8
	-
	AIRAH DA9 data for Roseworthy

	Mt Gambier AMO
	34.2
	19.3
	3.1
	38.0
	21.0
	3.1
	35.5
	20.0
	1.0
	AIRAH DA9 data

	Port Augusta PO
	40.0
	23.9
	4.7
	44.1
	25.8
	-
	44.1
	25.8
	-
	AIRAH DA9 data

	Port Wakefield
	36.8
	21.2
	5.7
	41.0
	23.5
	-
	41.0
	23.5
	-
	AIRAH DA9 data for Maitland PO

	Woodside
	35.2
	21.3
	1.2
	39.4
	24.3
	-
	39.4
	24.3
	-
	AIRAH DA9 data for Mt Barker PO

	Woomera AMO
	40.6
	21.9
	4.4
	42.5
	23.5
	4.4
	41.5
	23.0
	3.5
	AIRAH DA9 data

	
	
	
	
	
	
	
	
	
	
	

	TASMANIA

	Devonport Airport
	23.6
	19.6
	0.7
	26.1
	20.9
	-
	26.1
	20.9
	-
	AIRAH DA9 data

	Hobart RO
	27.0
	18.0
	1.9
	31.0
	19.5
	1.5
	29.0
	19.0
	1.0
	AIRAH DA9 data

	Launceston (Ti Tree Bend)
	28.4
	19.4
	-1.5
	33.1
	21.2
	-
	33.1
	21.2
	-
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	VICTORIA

	Ballarat
	31.0
	19.0
	1.3
	34.8
	20.3
	-
	34.8
	20.3
	-
	AIRAH DA9 data

	Bandiana
	36.5
	21.6
	0.1
	41.2
	22.8
	-
	41.2
	22.8
	-
	AIRAH DA9 data for Wodonga

	Bendigo Prison
	35.3
	21.2
	0.7
	39.1
	23.6
	-
	39.1
	23.6
	-
	AIRAH DA9 data

	Crib Point
	29.2
	21.5
	5.3
	34.6
	23.1
	-
	34.6
	23.1
	-
	AIRAH DA9 data for Stony Point.  

	East Sale
	32.7
	21.1
	-0.4
	36.5
	22.0
	-0.4
	34.5
	21.5
	-1.5
	AIRAH DA9 data

	Echuca
	37.2
	22.3
	-0.6
	40.9
	24.7
	-
	40.9
	24.7
	-
	AIRAH DA9 data

	Geelong (Norlane)
	33.8
	21.3
	1.9
	38.4
	21.2
	-
	38.4
	21.2
	-
	AIRAH DA9 data

	Melbourne RO
	34.3
	20.5
	3.5
	37.5
	21.5
	3.5
	36.0
	21.0
	2.5
	AIRAH DA9 data

	Mildura AMO
	39.5
	21.4
	0.8
	41.5
	22.5
	0.8
	40.0
	22.0
	0.5
	AIRAH DA9 data

	Morwell
	32.7
	20.4
	1.6
	36.8
	22.8
	-
	36.8
	22.8
	-
	AIRAH DA9 data for Yallourn

	Mt Macedon
	30.1
	19.4
	0.0
	34.9
	20.4
	-
	34.9
	20.4
	-
	AIRAH DA9 data


	
	Outdoor Design Conditions

	
	Comfort/Non Critical
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	VICTORIA Contd

	Portland
	28.1
	19.6
	4.7
	32.7
	21.4
	4.6
	32.7
	21.4
	4.6
	Calculations by AIRAH method based on BOM data for Portland

	Puckapunyal
	33.6
	20.5
	0.1
	38.7
	21.2
	-
	38.7
	21.2
	-
	AIRAH DA9 data for Mangalore

	Queenscliff
	27.3
	23.2
	4.3
	34.1
	25.6
	-
	34.1
	25.6
	-
	AIRAH DA9 data

	WESTERN AUSTRALIA

	Albany AMO
	28.5
	20.3
	6.1
	33.5
	21.5
	6.1
	32.0
	21.0
	4.0
	AIRAH DA9 data

	Cannington
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data

	Derby PO
	38.8
	28.1
	16.1
	41.0
	28.5
	16.1
	40.0
	28.5
	10.5
	AIRAH DA9 data

	Exmouth
	41.9
	25.9
	11.3
	-
	-
	-
	43.9
	26.3
	-
	AIRAH DA9 data for Learmonth AMO

	Fremantle
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data for Perth


	
	Outdoor Design Conditions

	
	Comfort/Non Critical
	Critical 1

	
	
	0800-1800 hrs
	24 Hour
	

	Facility Site
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Methodology

	
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	ºC DB
	ºC WB
	ºC DB
	

	WESTERN AUSTRALIA Contd

	Garden Island
	30.5
	21.9
	11
	35.2
	23.4
	10.5
	33.3
	22.5
	3.5
	Calculations by AIRAH method based on BOM data for Rottnest Island

	Geraldton AMO
	38.4
	22.7
	7.4
	41.0
	24.0
	7.4
	40.0
	23.5
	5.0
	AIRAH DA9 data

	Kalgoorlie AMO
	39.3
	20.4
	4.1
	41.0
	22.0
	4.1
	40.0
	21.5
	0.5
	AIRAH DA9 data

	Karrakatta
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data for Perth RO

	Karratha
	38.9
	27.6
	15
	42.6
	29.0
	-
	42.6
	29.0
	-
	AIRAH DA9 data

	Learmonth AMO
	41.9
	25.9
	11.3
	43.9
	26.3
	-
	43.9
	26.3
	-
	AIRAH DA9 data

	Pearce
	37.7
	25.8
	7.3
	42.4
	29.7
	-
	42.4
	29.7
	-
	AIRAH DA9 data for Bullsbrook

	South Guildford
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data for Perth RO

	Swanbourne
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data for Perth AMO

	Wanneroo
	36.6
	22.4
	7.4
	40.0
	23.0
	6.5
	38.5
	22.5
	3.5
	AIRAH DA9 data for Perth RO


Notes:
1. Critical design temperatures shall be determined by the HVAC system designer and presented to Defence for comment.
2. AMO = Airport Meteorological Office.   MO = Meteorological Office.   RO = Regional Office.

