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Abstract 

Since 2010/2011 changes to the national construction code require newly constructed houses to perform at a minimum 
Nationwide House Energy Rating Scheme (NatHERS) energy rating of 6 stars (or BASIX equivalent in NSW), which determines 
the predicted thermal energy a house requires to maintain thermal comfort, given its location. This initiative aims to improve the 
energy performance of new housing stock in the residential sector, however, many existing houses were built before the 
introduction of these regulations. These houses account for the vast bulk of the nation’s housing stock and are shown by studies 
to achieve low star ratings and can require significantly higher amounts of thermal energy to maintain occupant thermal comfort. 
This paper investigates the likely impact of various renovations for six existing houses in South Australia mainly within the 
Adelaide climate zone representing a range of typical housing stock constructed before the adoption of NatHERS based energy 
regulations. These houses were built between the 1930’s to 1990’s, are sited on individual allotments, and are modelled in 
NatHERS rating software from an existing base case and then for a variety of both minor and more significant building shell and 
fabric upgrades; extensions to floor areas or major structural modifications are not considered. The costs associated with the 
upgrades is presented together with the thermal energy improvements, which bring older houses up from star ratings of 1-3 to the 
current minimum performance of 6, which reduces the demand for and greenhouse gas emissions of heating and cooling devices, 
for material and labour costs of $15-25k. Further analysis identifies the types of renovations that are the most cost effective.  
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1. Introduction  

The energy demand for air conditioning of residential buildings has been escalating in many developed and 
developing countries in the last two decades. In Australia, space heating and cooling represents 41% of the energy 
demand of dwellings. Residential buildings currently make up about 20% of Australia’s greenhouse gas emissions, 
with 30-40% of this being directly attributed to heating and cooling [1, 2]. As the number of dwellings and their size 
continue to increase, the demand on the electricity infrastructure will increase, which is anticipated to further 
exacerbate the peak summer electrical demand, which is already largely caused by residential buildings [3, 4, 5]. 

 
Nomenclature  

DG  Double-glazed 
NatHERS Nationwide House Energy Rating Scheme  
MJ/m2  Mega Joules per square metre 
Rx  Thermal Resistance of value x 
SG  Single-glazed 
SHGC  Solar Heat Gain Coefficient  
SS  Single-sided 
Uw  Heat transfer through window 

1.1. Recent Trends of Cooling Appliances and Demand in Australia 

The proportion of households with cooling systems and their demand has increased recently [6]. Data from the 
Australian Bureau of Statistics for 2008 [7] shows that about 65% of dwellings have either refrigeration-based or 
evaporate-based cooling systems. Comparison with data from 2005 shows there has been an increase of 2.1% of 
cooling equipment installed. This growth is expected to increase in the future, given that the number of days where 
cooling is used is expected to also increase, as it is predicted that many Australian climate zones will become 
cooling dominant by 2050 [6].  

1.2. Nationwide House Energy Rating Scheme  

The Australian Building Codes Board introduced energy efficiency measures for houses into the Building Code 
of Australia now known as the National Construction Code on 1 January 2003. It has been adopted by all Australian 
states and territories which did not already have an equivalent system in place. Victoria and South Australia enacted 
a more stringent 5-star rating in 2004 with other states following later in 2006/2007. As of 2011 all states and 
territories except the Northern Territory have adopted the more stringent 6 star standard, although notably in 
Queensland compliance can be achieved by a lower 5 star level with concessions for outdoor living areas and solar 
PV installation. 

The NatHERS scheme uses a set of assumptions as to how buildings are constructed and operated [8, 9]. 
NatHERS predicts a thermal heating and cooling (sensible and latent) load, based on building material thermal 
properties, climate zone typical meteorological year data, and assumed occupancy profiles. The development of a set 
of software simulation tools began several decades ago using the Cheetah/Cheenath building thermal simulation 
software engine developed at the CSIRO. The engine is a transient numerical simulation of the heat transfer and 
ventilation flow through the building, calculating the thermal load needed to achieve the set point each hour [10].  

In more recent times the advent of Second Generation NatHERS compliant software tools such as Accurate®, 
FirstRate® and BersPro® has included modifications and improvements to the Cheenath engine utilising data from 
post occupancy studies and an expansion of climate zones and climate data. These three software applications are 
the only tools that exist to produce a NatHERS rating and compliance certificate under the code. Their use is spread 
relatively evenly across state jurisdictions however with a bias towards the Firstrate software in Victoria and South 
Australia [11], whereas BersPro is used more widely in the eastern states. 
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