
A Comparative analysis on the impact of different weather datasets used in Australia on 

building energy simulation results. 

 

Samuel Urom Udom, Saeed Banihashemi, Charles Lemckert 

University of Canberra, Canberra, Australia 

Faculty of Arts and Design, Department of Architecture 

Samuel.udom@canberra.edu.au, Saeed.banihashemi@canberra.edu.au, 

Charles.lemckert@canberra.edu.au 

 

 

Abstract 

This paper presents a comparative analysis on the weather 

parameters of 5 different datasets used in Australia for the 

same location and on-site measured data, including their 

performance difference with respect to building energy 

simulation results of an existing case study, calibrated 

against actual annual energy consumption. The simulation 

results show that the difference in annual and seasonal 

(hot and cold) energy consumption can vary by up to ±7% 
(20kWh), ±34% (47.8kWh) and ±29% (36.2kWh) 

respectively as a function of the weather data used for the 

same location. Consequently, having some accurate on-

site measurements is critical for choosing the appropriate 

weather data set for design purposes and accurate 

prediction of energy simulation results. 

Key Innovations 

• Applies on-site measurements/ building 

monitoring techniques to compliment statistical 

analysis of AMY and TMY weather parameters. 

• The first comparative study on weather impact/ 

energy performance applicable to indigenous 

remote communities in Australia.  

• Use of on-site data as a method of validating 

simulation outcomes via model calibration and 

appropriate weather file selection. 

Practical Implications 

The study provides useful insights to researchers, 

designers, practitioners and building energy experts on 

the degree of uncertainty and variability that can be 

associated with the choice of weather data and its impact 

on building energy simulation results in the harsh remote 

Australian climate, encouraging researchers and 

practitioners to carefully examine the appropriateness of 

available weather data prior to application. 

 

Introduction 

Selecting appropriate weather data is a vital component 

towards the evaluation of energy efficiency of buildings 

through building energy simulation (Humphrey et al., 

2010). Weather has a significant impact on the thermal 

environment and energy use in buildings, therefore, plays 
a significant role when simulating the energy performance 

of new and existing buildings due to its direct impact on 

the thermal loads imposed on a building (Hong et al., 

2013a). Weather data that captures the characteristic 

variations of the microclimate relevant to the case 

building under investigation would present the ideal 
scenario for better accuracy of energy simulation results. 

However,  this venture is often hindered by cost (Bhandari 

et al., 2012) and logistics in the case of remote sites. As a 

result, there is a heavy reliance on the use of available 

weather data sets such as EnergyPlus Weather (EPW) 

files present within the selected simulation software and 

others from third-party vendors to undertake energy 

simulations. This practice can create some uncertainty 

with respect to the accuracy of simulation results, leading 

to a performance gap between simulated and actual 

energy performance. 

Typical Meteorological Year (TMY) and the Actual 

Meteorological Year (AMY) are the two common types 

of weather files used in building energy simulation studies 

(Chan, 2011, Hong et al., 2013a, Hong et al., 2013b, Lin 

and Hong, 2013, Pyrgou et al., 2017, Burleyson et al., 

2018, Tsoka et al., 2018, Bianchi and Smith, 2019). 

TMY’s contain statistically derived weather data from the 
past 10 to 30 years of historic data depending on 

availability, presents in 8760-hour format for use in 

simulation engines and do not capture extreme periods. 

AMY’s on the other hand, represent actual hourly 

observations for a given year and capture any extremes 

observed within the given year or any given timeframe. 

Resultant .epw files created from such data for typical and 

actual weather conditions include hourly data on dry bulb 

temperature, dew point temperature, global horizontal 

radiation, diffuse solar radiation, relative humidity, wind 

speed and wind direction useful for  estimating average 
building energy use and carbon emissions (Kershaw et al., 

2010, Fernández et al., 2015). The TMY file is useful for 

typical baseline weather file input to an energy modelling 

analysis however, for climate analysis trends, both 

weather files can be useful, depending on the judgment of 

the energy modeller (ANSI/ASHRAE, 2018). The two 

file types are also incorporated into the ASHRAE 

standard 209 – 2018 (Energy Simulation Aided Design 

for Buildings Except Low-Rise Residential Buildings). 

Several studies have highlighted differences in energy 

simulation results based on the choice of weather data 

selected. For example, Hong et al. (2013), in their study 

investigated the weather impact on building performance 

by comparing simulation results between TMY3 and 

AMY for 17 climatic zones using EnergyPlus (Hong et 

al., 2013a). The findings revealed that the annual weather 

variation has a greater impact on the peak electricity 
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demand than it does on energy use in buildings because 

extreme peaks in microclimate-related weather variables 

are not typically captured by TMY files. Furthermore, the 

simulated energy use using the TMY3 weather data did 

not necessarily represent average energy use over a long 

period, which can be significantly higher or lower than 

those from the AMY data. The study goes on to conclude 

that the maximum difference in individual hourly weather 

variables can be as high as 90%, annual building energy 

consumption can vary by ±7%, while monthly building 
loads can vary by ±40% when using different weather 

datasets. Chan (2011), in another study investigated the 

cooling demand in both offices and residential buildings 

in Hong Kong between urban and rural areas, comparing 

simulation results based on traditional TMY weather data 

and modified TMY data using actual measurements from 

data loggers. Findings from the study revealed an 

underestimation in cooling demands in both office and 

residential buildings located in the urban areas based on 

the simulation results from the traditional TMY weather 

dataset. However, about a 10% increase in the cooling 
demand in the summer months for the buildings located 

in the urban city as compared to buildings in rural areas 

was noted after running similar simulations based on the 

modified TMY weather file (Chan, 2011). By implication, 

there is the potential to reduce building energy 

consumption as well as greenhouse gas emissions by a 

maximum of around 10% through applicable mitigation 

measures. Chiesa and Gross (2015), also investigated the 

effect of TMY data sets from two sources: EnergyPlus 

and localised actual weather data from Italian Thermo-

Technical Committee (CTI) on energy dynamic 

simulation of a simple residential building across 3 Italian 
cities. The results revealed a 17% difference for annual 

energy use between the two files on cooling and 39% 

variance on heating noting an underestimation of cooling 

loads from the EnergyPlus weather file in comparison to 

the more current localised CTI weather file. They go on 

to conclude that the choice of a given weather file source 

influences the accuracy of predicted energy needs 

especially in summer (Chiesa and Grosso, 2015). These 

findings underscore the impact of selected weather files 

on annual energy use consumption when performing 

dynamic simulations on buildings.  

In Australia, the commonly used weather file for 

residential energy simulation is the TMY from 

Nationwide House Energy Rating Scheme (NatHERS) 

and the Australia Representative Meteorological Year 

(RMY) found within EnergyPlus software (an older 

version of NatHERS).  Other sources such as Meteonorm 
ClimateOne and third-party vendors add to available 

sources/ options.  This makes it challenging selecting an 

appropriate weather file that accurately predicts expected/ 

current energy use when compared to actual energy use in 

buildings. The study presents a simplified approach for 

the selection of appropriate EPW files based on available 

data that closely represents existing climatic conditions 

for a specific location of interest in Australia, by 

comparing results between different weather datasets. It 

is expected that the findings will provide greater 

understanding and insight on the degree of uncertainty 

associated with each of these datasets particularly, in 

relation to the outcome of energy simulation results when 

compared against actual measured data, with respect to 

annual electricity consumption.  

Methodology 

The methodology is approached from a quantitative 

viewpoint and complemented by building energy 

simulations in two stages. First, a statistical comparison 

of key weather data parameters (Temperature, Humidity, 

Dewpoint Temperature, Global Horizontal Radiation and 

Wind speed), required for the accuracy of whole building 

energy simulations. Here, two types of comparisons are 

made for AMY and TMY datasets. The AMY 

comparisons are made against on-site measured data 

(Meas-2018) for temperature and humidity parameters 

obtained using data loggers for the 2018 calendar year. 
Subsequently, corresponding parameters of Dewpoint 

Temperature, Global Horizontal Radiation and Wind 

speed, purchased from the Australian Bureau of 

Meteorology (ABOM) based on the closest weather 

station, were also used for relative comparison. The TMY 

comparisons are made against the latest version of TMYs 

from NatHERS (TMY Set1). The second is the dynamic 

building energy simulation of an existing case study 

residential building using DesignBuilder / EnergyPlus 

software based on the 5 different weather files. The data 

is then presented in terms of annual and seasonal (hot and 
cool) electricity consumption against actual on-site 

electricity consumption measurements from installed 

energy meters to compare the results. 

Results 

Statistical Comparisons of selected weather 

datasets 

Statistical analysis of weather variables for the 5 weather 

datasets are conducted. The statistical calculations are 

based on common metrics found in literature such as 

mean, median, standard deviation, mean bias error 

(MBE), mean absolute percentage of error (MAPE) 

(Ohlsson et al., 1994, Dodier and Henze, 2004, Crawley 

and Barnaby, 2019), root mean square error (RMSE), and 

coefficient of variance RMSE (CV-RMSE) from the 
hourly data (Kreider and Haberl, 1994, Hensen and 

Lamberts, 2012, Scott West et al., 2019). A brief 

description of the selected weather datasets compared is 

presented below. 

GI - NatHERs 1997-2017 (Latitude -25.03, longitude 

128.30, height 599.0 m) refers to the most recent dataset 
from the Nationwide Housing Energy Rating Scheme and 

is based on a typical year calculated over a 20-year period 

from 1997 to 2017. The data have been recorded from 

Giles weather station, WMO# 94461 by the ABOM. 

TMY2 weather files for NatHERs are not free therefore 

must be purchased for intended use. This is denoted as 

TMY Set 1. 

GI - RMY 1992-2003 (Latitude -25.03, longitude 128.30, 

height 599.0 m) refers to Reference Meteorological Year 

and was developed for the Australia Greenhouse Office 
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for use in complying with the Building Code of Australia. 

RMY files adopt the Australian Climatic Data Bank 

(ACDB) weather file format originally defined by the 

Commonwealth Scientific and Industrial Research 

Organisation (CSIRO) and the ABOM. This weather file 

represents an older version of the NatHERs, however, 

included in this study as it is readily available at no cost 

in EnergyPlus hence still commonly used in Australia by 

individual modellers. This is denoted as TMY Set 2. 

GI – Meteonorm 1970-2018 (Latitude -25.03, longitude 

128.30, height 599.0 m) refers to data extracted from the 

meteorological database, Meteonorm. Generated weather 

data employ the use of software for stochastic generation 

of weather files by searching surrounding weather stations 

and interpolating long term monthly means to a specified 

location. It is on the basis of such long term means that 
typical meteorological year weather data with hourly 

resolution is created with outputs in various formats 

(Remund et al., 2020, METEONORM, 2010, Remund, 

2015). Generated weather data consists of 11 reference 

years. This is denoted as TMY Set3. 

GI – AMY – 1990 – 2018 represents 29 years’ actual 

meteorological year weather data from 1990 to 2018 

based on data obtained from Giles weather station 94461 

from the Australian BOM. Prepared by Exemplar Energy, 

Satellite-derived solar Global Horizontal (GHI) and 

Direct Normal Irradiance (DNI) estimates are based on 

images from the Geostationary Meteorological Satellite 

GMS-5, Geostationary Operational Environmental 

Satellite (GOES-9) and MTSAT-1R satellites, which are 

provided with permission of the Japan Meteorological 

Agency (JMA) and the United States National Oceanic & 

Atmospheric Administration (NOAA) (Energy, 2019). 

This is denoted as AMY-29. 

GI – AMY – 2018 represents 1 year of actual 

meteorological year weather data for 2018 based on data 

obtained from Giles weather station 94461 from the 

Australian BOM, also prepared by Exemplar Energy. 

In addition to the above, on-site measured weather data 

will be denoted as Meas – 2018.  

Statistical comparisons of monthly data 

Table 1 presents statistical distributions for each major 

parameter while Figure 1 and Figure 2 use line graphs to 

visually convey the statistical distribution of monthly data 

for each variable in all datasets for AMY and TMY 

comparisons, respectively. The temperature graph in 

Figure 1 shows the consistency in seasonal variations 

between the AMY datasets when compared against on-

site measured data for AMY comparisons. AMY-2018 

showed the greatest variation in mean annual temperature 

at 1.98℃. TMY comparisons against TMY Set-1 showed 
greater consistency (Figure 2) between the data sets with 

TMY Set-3 recording the highest variance at -0.13℃. A 

similar trend is observed for global horizontal radiation in 

all data sets for AMY and TMY comparisons, showing 

strong consistencies in seasonal variations. However, 

relative humidity, dewpoint temperature and windspeed 

results show significant variations and inconsistencies 

among all datasets for both AMY and TMY comparisons. 

Table 1: Statistical summary of weather datasets for each 

major parameter 

Variable Statistic 
Meas - 

2018 

AMY 

- 2018 

AMY-

29 

TMY 

Set-1 

TMY 

Set-2 

TMY 

Set-3 

Dry Bulb 

Temperature 

(℃) 

Mean  25.26 23.28 23.29 22.76 22.81 22.89 

Median  25.20 23.70 23.60 22.90 22.90 22.90 

Standard 
deviation  

8.73 6.06 6.51 8.25 8.38 7.76 

MBE n/a 1.97 2.26 n/a -0.07 -0.15 

MAPE  n/a 8.68 10.89 n/a 3.79 2.49 

RMSE  n/a 6.82 7.84 n/a 0.25 0.52 

CV-
RMSE  

n/a 0.27 0.31 n/a 0.01 0.02 

Correlatio
n rp 

n/a 0.93 0.70 n/a 0.81 0.80 

Kurtosis  -1.67 -1.68 1.42 -1.39 -1.57 -1.67 

Skewness   -0.43 -0.42 -0.34  -0.31 -0.31  -0.30 

Minimum 3.10 0.80 0.00 1.80 0.30 2.90 

Maximu
m  

48.60 44.20 43.40 41.90 43.80 41.30 

        

Relative 
Humidity (%) 

Mean  29.34 30.47 32.88 33.85 35.86 33.26 

Median  29.06 25.00 27.00 28.00 34.31 33.84 

Standard 
deviation  

9.40 6.29 10.12 7.44 9.84 8.22 

MBE n/a -1.24 -3.56 n/a -2.04 0.56 

MAPE  n/a 22.12 55.62 n/a 10.91 13.25 

RMSE  n/a 4.29 12.34 n/a 7.06 1.95 

CV-
RMSE  

n/a 0.15 0.42 n/a 0.21 0.06 

Correlatio
n rp 

n/a 0.90 0.22 n/a 0.34 0.36 

Kurtosis  -0.22 -2.32 -1.24 -0.62 -0.90 -1.30 

Skewness  0.74 1.29 0.32 1.03 0.54 0.08 

Minimum 3.90 1.00 1.00 1.00 23.98 25.26 

Maximu
m  

95.60 98.00 99.00 99.00 53.91 45.59 

        

Dew Point 

Temperature 

(℃) 

Mean  n/a 2.02 3.04 2.90 3.94 3.20 

Median  n/a 1.00 2.50 2.40 3.50 2.20 

Standard 
deviation  

n/a 6.30 3.89 3.81 4.11 4.33 

MBE n/a n/a -0.98 n/a -0.99 -0.28 

MAPE  n/a n/a -29.30 n/a 19.86 31.21 

RMSE  n/a n/a 3.38 n/a 3.45 0.95 

CV-
RMSE  

n/a n/a 1.61 n/a 1.16 0.32 

Correlatio
n rp 

n/a n/a 0.31 n/a 0.25 0.27 

Kurtosis  n/a -0.80 -0.21 -1.33 -0.92 -0.17 

Skewness  n/a -0.35 -0.69 -0.12 -0.02 -0.62 

Minimum n/a -31.00 -28.10 -31.10 -28.20 -22.00 

Maximu
m  

n/a 23.80 23.00 23.10 23.90 37.00 

        

Global 

Horizontal 
Radiation 

(Wh/m²) 

Mean  n/a 253.10 248.44 241.46 255.63 260.71 

Median  n/a 528.50 515.50 505.00 505.00 535.00 

Standard 
deviation  

n/a 344.26 344.26 330.01 328.87 344.26 

MBE n/a n/a 4.43 n/a -14.25 -19.46 

MAPE  n/a n/a 4.13 n/a 6.74 7.42 

RMSE  n/a n/a 15.35 n/a 49.38 67.41 
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CV-

RMSE  
n/a n/a 0.06 n/a 0.20 0.28 

Correlatio

n rp 
n/a n/a 0.94 n/a 0.91 0.90 

Kurtosis  n/a -0.99 -1.62 -1.55 -1.66 -1.61 

Skewness  n/a -0.40 -0.51  -0.31 -0.08  -0.30 

Minimum n/a 1.00 1.00 1.00 1.00 1.00 

Maximu

m  
n/a 

1113.0

0 

1123.0

0 
1129.00 

1097.0

0 

1140.0

0 

        

Wind Speed 

(m/s) 

Mean  n/a 4.62 4.48 4.41 4.27 4.28 

Median  n/a 4.10 4.10 4.10 4.10 4.10 

Standard 

deviation  
n/a 0.46 0.52 0.55 0.60 0.47 

MBE n/a n/a -0.98 n/a 0.13 0.12 

MAPE  n/a n/a -29.30 n/a 7.18 10.18 

RMSE  n/a n/a 3.38 n/a 0.45 0.42 

CV-

RMSE  
n/a n/a 1.61 n/a 0.10 0.10 

Correlatio

n rp 
n/a n/a 0.02 n/a 0.18 0.12 

Kurtosis  n/a -1.12 -1.10 -0.61 -0.88 -0.89 

Skewness  n/a -0.02 -0.12  -0.42 -0.21 -0.61 

Minimum n/a 0.50 0.10 0.10 0.10 0.10 

Maximu

m  
n/a 14.40 17.00 14.90 15.90 13.40 

 

These observed variations suggests that raw data source 

and processing techniques can produce significantly 

different outcomes on the weather parameters. There was 
no onsite measured data for dew point temperature, global 

horizontal radiation, and wind speed, hence, these 

parameters for Meas-2018 were complimented by actual 

ABOM data for 2018 calendar year and used for statistical 

comparisons. This was deemed appropriate owing to the 

location of the site in a desert area with minimal 

obstruction such as trees and tall buildings between Giles 

weather station and the case study building as such, it is 

assumed that the differences/ impact will be minimal with 

respect to the outcome of simulation results. Findings 

from Table 1 show that differences in monthly average 

dry bulb temperature, relative humidity, dewpoint 
temperature, global horizontal radiation and wind speed 

can vary by up to 1.9 ℃, 3.5%, 1.0 ℃, 11.6 Wh/m2 and 

0.2 m/s respectively for AMY comparisons and 0.1 ℃, 

2.6%, 1.0 ℃, 19.2 Wh/m2 and 0.1 m/s for TMY 

comparisons, respectively. Peak differences, however, 

appeared significantly higher for all variables at 2.5 ℃, 

53.4%, 13.9 ℃, 32 Wh/m2 and 2.5 m/s respectively for 

TMY comparisons contrary to AMY comparisons. 

CV-RMSE and MBE are metrics often used in calibration 

studies. Specifically, for comparison of weather variables 

between AMY and TMY datasets, ASHRAE-209 

Guideline 14 defines acceptable limits for CV-RMSE and 

MBE variances at 15% and ± 5% respectively for energy 

simulation results (ANSI/ASHRAE, 2018). Statistical 

calculations from Table 1 show the error for global 

horizontal radiation for TMY Set-2 and TMY Set-3 

outside the limit for MBE at -14.25% and -19.46% 
respectively for global horizontal radiation. All other 

variables calculated fell within acceptable limits as 

defined by ASHRAE - 209 Guideline 14. 

    

    

  

    

    

Figure 1: Graphs showing average hourly values for 

each month based off 8760 hours for each of the AMY 

datasets. A. Dry bulb temperature, B. Relative humidity, 

C. Global horizontal radiation, D. Dew point 

temperature, and E. Wind speed 
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Figure 2: Graphs showing average hourly values for 

each month based off 8760 hours for each of the TMY 

datasets. A. Dry bulb temperature, B. Relative humidity, 

C. Global horizontal radiation, D. Dew point 

temperature, and E. Wind speed 

A Pearson correlation analysis was also conducted for 

comparison purposes. Cohen's standard was used to 

evaluate the strength of the relationships, where 

coefficients between 0.10 and 0.29 represent a small 

effect size, coefficients between 0.30 and 0.49 represent a 

moderate effect size, and coefficients above .50 indicate a 

large effect size (Cohen, 1988). The result of the 

correlations was examined using Holm corrections to 

adjust for multiple comparisons based on an alpha value 

of 0.05. In most cases, the results showed significant 

positive correlations across the datasets and variables for 

AMY and TMY comparisons except for AMY - 29 for 

wind speed showing neither significant correlation nor 
effect size in the comparison (rp = 0.02) as indicated in 

Table 1. 

Dynamic building energy simulation and 

analysis 

The analysis focuses on a single storey 2- bedroom case 

study located in the indigenous community of Wanarn, 

Western Australia. Actual electricity consumption was 

measured for a period of 12 months from January 2018 to 

December 2018 using the WattNode ModBus Wattmeter 

which recorded an annual electricity consumption of 

275.5 kWh. The reference model occupies a net floor area 

which is 67.1 m² with one occupant and the net area of 

unoccupied roof space is 71.8 m². Figure 3 presents an 
axonometric view and floor plan of the building with 

layout and zones. The building is characterised by steel 

framed metal cladded walls on the exterior with 

plasterboard lining on the internal walls. Roof and walls 

are insulated, windows are single glazed, heating and 

cooling is achieved by mechanical means through unitary 

split AC systems. The input values for the simulation 

exercise with respect to the thermo – physical 

characteristics of construction elements, environmental 

control parameters and schedules including lighting and 

occupancy were obtained from as-built documentation, 

site visit/building survey and casual conversations with 
the occupant. Other inputs such as lighting and equipment 

power density have been calculated based on site 

information with guidance from the provisions of the 

BCA for class 1 buildings as presented in Table 2. 

 

Figure 3: 3D Model and floor plan of reference building. 
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Table 2: Building simulation input data 

Characteristic/ 

Component 

Description of base model 

Location/ 

Orientation 

Western Australia, Australia - West facing - 

270º North 

Building type/ 

shape 
Residential/ L-shape 

Building height 3m 

Floor area 67.1m² 

External wall 

100mm lightweight steel construction with 

metal cladding. R=2.8 m²K/W, U= 3.54 

W/m²/K 

Internal wall/ 

Partitions 

2 x 25mm gypsum plasterboard with 100mm 

cavity. R=0.61 m²K/W, U= 1.64 W/m²/K 

Internal floor 
100mm Concrete Slab with Tiles. R=0.34 

m²K/W, U= 2.92 W/m²/K 

Glazing Single glazed  

Wall to window 

ratio 

North = 0%, South = 1.5%, West = 13.5%, 

East = 13.3% 

Number of 

occupants 
1 

Lighting 
Internal - LED 8W (2700k) - 2W/m², External - 

16W/m² 

HVAC 
Unitary split system. Heating COP - 5.81, 

Cooling COP - 5.95 

Ventilation rate 10.0 L/s/person 

Infiltration rate 0.2 ACH 

Temperature Set 

point 

24℃ in hot season (October – March), 24℃ in 

cool season (April – September)  

Operational 

schedule 
Single Adult - Fulltime worker 

Occupancy Metabolic rate = 1, Clothing insulation = 0.5 

(hot season), 1.0 (cool season) 

Building energy simulations were run on the case study 

building for two scenarios, 1 and 2. Scenario 1 was based 

on the inputs in table 2 while scenario 2 was based on 

calibration of the model to reconcile simulated electricity 

consumption with on-site measured annual electricity 

consumption using Meas-2018 weather dataset as the base 

weather file. It is noted that only operational schedules for 

the HVAC system was adjusted to calibrate the model 
against actual annual electricity consumption. This is 

because the results for the uncalibrated model shows a 

higher energy consumption for hotter months about 

51kWh more than in cooler the months (around 20% of 

total annual energy consumption measured). This is 

expected given the cooling dominated nature of the 

climate. The site visits and discussions with the occupant 

suggests a sole occupancy with HVAC used mostly in 

hotter months for cooling. Therefore, with other heat gain 

contributing variables already predetermined, it is not 

anticipated in this study that sensible and latent heat gains 
account for this gap going by the occupancy profile for 

the building. The results for annual and seasonal 

electricity consumption are presented and discussed for 

both scenarios in table 3 and figure 4. 

 

Table 3: Annual and seasonal energy simulation results 

for scenario 1 and 2 

 
Scenario 1 - Uncalibrated 

Model (kWh) 

Scenario 2 - Calibrated Model 

(kWh) 

 Annual 

Hotter 

Months 

Cooler 

Months Annual 

Hotter 

Months 

Cooler 

Months 

Actual 275.5 163.6 111.9 275.5 163.6 111.9 

Meas - 2018 296.5 180.3 116.2 275.9 164.0 111.9 

AMY-2018 300.0 152.0 148.0 268.2 129.6 138.6 

AMY-29 324.1 166.1 158.0 295.5 146.4 149.2 

TMY Set1 292.0 133.3 158.7 265.7 115.8 149.9 

TMY Set2 296.9 150.3 146.6 272.9 136.5 136.4 

TMY Set3 312.7 153.6 143.2 278.3 127.8 150.5 

 

Figure 4: Graphical representation of simulation results 

for scenario 1 and 2. A = AMY comparisons, B = TMY 

comparisons 

Results from scenario 1 show variances of up to 45.5kWh 
(16.2%), 16.6kWh (9.6%) and 46.1kWh (34.1%) for 

annual, hotter months and cooler months’ electricity 

consumption respectively when compared to actual 

measured data for AMY comparisons. TMY comparisons 

show variances of up to 37.1kWh (12.6%), 30.2kWh 

(20.3%) and 46.7kWh (34.5%) for annual, hotter months 

and cooler months’ electricity consumption respectively 

when compared to actual measured data. Results for 

scenario 2 show variances of up to 20kWh (7%), 34kWh 

(23.2%) and 36.2kWh (28.5%) for annual, hotter months 

and cooler months’ electricity consumption respectively 

when compared to actual measured data for AMY 
comparisons. TMY comparisons show variances of up to 

9.8kWh (3.6%), 47.8kWh (34.2%) and 36.6kWh (29.4%) 

for annual, hotter months and cooler months’ electricity 

consumption respectively when compared to actual 

measured data. Holistic comparisons of the results across 

both scenarios and file types reveal varying degrees of 

overestimation underestimation of annual and seasonal 

energy consumption. However, AMY-29 and TMY Set1 

both recorded the highest degree of overestimation/ 
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underestimation across both scenarios, in 4 instances each 

out of a possible 6 for annual and seasonal results (Table 

4). Apart from these, Meas – 2018 and TMY Set3 

recorded the highest variance from actual measured data 

by16.6kWh and 37.1kWh in scenario 1, and in scenario 2, 

AMY – 2018 and TMY Set3 recorded highest variances 

at 34kWh and 38.6kWh respectively (Table 4). 

Table 4: Annual and seasonal energy simulation – Holistic 

comparisons.     Highest overestimation     highest 

underestimation 

Electricity Consumption kWh - Scenario 1 

Annual Actual 

Meas - 

2018 

AMY-

2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

Total 275.50 296.45 300.04 324.07 292.00 296.88 312.69 

Variance  20.95 24.50 48.57 16.50 21.38 37.19 

%Difference  7.32 8.51 16.20 5.81 7.47 12.64 

Hotter 

Months Actual 

Meas - 

2018 

AMY-

2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

Total 163.60 180.26 152.01 166.07 133.34 150.30 153.62 
Variance  16.66 11.60 2.47 -30.26 -13.30 -9.98 

%Difference  9.68 7.35 1.49 -20.38 -8.47 -6.29 

Cooler 

Months Actual 

Meas - 

2018 

AMY-

2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

Total 111.90 116.19 148.03 158.00 158.66 146.58 143.21 

Variance  4.29 36.10 46.10 46.76 34.68 31.31 

%Difference  4.37 27.77 34.16 34.56 26.83 24.54 

Electricity Consumption kWh - Scenario 2 

Annual Actual 

Meas - 

2018 

AMY 

- 2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

        

Total 275.50 275.89 268.16 295.54 265.70 272.91 278.34 

Variance 0 0.39 7.34 20.04 -9.8 -2.59 2.84 

%Difference 0 0.14 2.70 7.01 3.62 0.94 1.02 

Hotter 

Months Actual 

Meas - 

2018 

AMY 

- 2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

Total 163.6 163.98 129.59 146.36 115.79 136.49 127.8 

Variance  0.38 34.01 17.24 47.81 27.11 35.8 
%Difference  0.23 23.2 11.12 34.2 18.06 24.57 

Cooler 

Months Actual 

Meas - 

2018 

AMY 

- 2018 

AMY-

29 

TMY 

Set1 

TMY 

Set2 

TMY 

Set3 

Total 111.9 111.91 138.57 149.18 149.91 136.42 150.54 

Variance  -0.01 -26.67 -36.28 -38.01 -24.52 -38.64 

%Difference  0.00 21.29 28.55 29.03 19.74 29.44 

Discussion 

This research compared the actual and simulated 

electricity consumption for a residential building in an 

arid climate as a function of selected weather datasets 
including on-site measured data of some weather 

parameters and corresponding annual electricity 

consumption. AMY files were statistically compared 

against on-site measured data (Meas-2018) while TMY 

files were compared against the current NatHERS file 

(TMY Set1). This was based on weather data from the 

nearest weather station, commonly used in Australia for 

subsequent comparisons for annual and seasonal (hotter 

and cooler months) electricity consumption with all 

datasets. The key objectives of this study were to 

determine the most suitable weather file for use in remote 

Australian climates, underscore the importance of on-site 
measured data and potentially validate the distinction 

between AMY and TMY files from the results. However, 

in comparing the energy simulation results with measured 

energy data for both scenarios, all weather files presented 

varying degrees of over estimation and underestimation 

of electricity consumption when compared against the 

actual measurements for annual and seasonal simulation 

runs. Importantly, TMY Set1 produced the best 

comparable result of the TMY’s for annual electricity 

consumption against actual data for scenario 1 with a 

strong relationship with AMY-29 in scenario 2 for 

cooling electricity consumption observed. A variance of 

up to 16.2% (48.5kWh) in annual electricity consumption 

recorded in scenario 1 goes to emphasise the significance 

and value of having actual measured data for model 

calibration to inform results. This is demonstrated in 

scenario 2 where this percentage variance is largely 

reduced by about 9.2% which equates to about 20 kWh of 
savings and especially useful in estimating future energy 

demand/consumption including emissions. The results 

did not show any clear distinction between AMY and 

TMY files in both scenarios as both sets of files recorded 

significant percentage differences with actual data. 

However, the close relationship observed between TMY 

Set1 and AMY-29 suggests that these two files may be 

best fit for estimating annual long term future energy 

consumption while AMY’s may be suitable for short term 

and seasonal estimation of energy consumption in 

buildings. In saying this, the purpose and intended 
outcome(s) of building energy simulations should guide 

the practitioner’s selection of weather data.  

Conclusion 

The scope of this study is limited in nature and the results 

may not be enough to make generalisations or very 

accurate assessments on the state of the industry regarding 

the choice or selection of weather data to be used for 
energy simulations. Further work is needed to be 

undertaken across different climatic zones and building 

typologies in remote Australia and results examined. 

However, the study provides useful insights to 

researchers, designers, practitioners and building energy 

experts to the degree of uncertainty and variability 

associated with the choice of weather data chosen on 

energy models, encouraging researchers and practitioners 

to carefully examine the weather data prior to application. 

This study, by demonstrating the differences and 

implications of using selected weather files on building 

energy simulation results, provides some insight to help 
the practitioner decide which weather file best suits their 

intent. Emphasis is also made on the value of having 

actual data such as utility bills or metered energy readings 

that reflect the actual energy performance of a building 

under investigation. Availability of such data for remote 

communities is limited and quite challenging to generate 

given the social, cultural, and economic realities of such 

these communities therefore, knowledge of such 

information allows the practitioner to calibrate a building 

energy model against actual data as in the case of annual 

building energy consumption for this region. The results 
can inform appropriate energy conservation measures for 

building retrofits and serve as benchmark data for energy 

efficient design of new builds which is limited in remote 

and very remote parts Australia.  
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