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Additional Energy and Carbon Emission Functions

1 Introduction

BERS Pro is thermal simulation software that can be used to show that the physical
envelope of a proposed dwelling complies with the energy efficiency requirements of
the Building Code of Australia, BCA.

BERS Pro Plus is the new version of BERS Pro that includes all the data entry required
to calculate the total energy consumption of the house including heating, cooling, hot
water, appliances, cooking, cleaning etc. Outputs include a breakup by energy source
as well as the carbon footprint of the household.

The BCA simply requires the calculated theoretical energy needed to be added to the
building (heating) plus the energy needed to be taken out of the building (cooling) per
square metre of conditioned floor area, to be converted to a star rating. This figure has
an arbitrary "area adjustment factor" applied to it to bias the rating more towards smaller
houses. This combined energy per square metre does not take into account the
efficiency of the energy delivery system nor the size of the house. The problem with this
approach is that it's possible to have a large house with a high (good) star rating
requiring much more heating and cooling energy than a small house with a much poorer
star rating. It also provides exactly the same rating for two identical houses in the same
climate even though one may have a much more efficient heating and cooling delivery
system than the other. Similarly the same rating would apply even if one of the houses
uses fuel sources with much lower carbon emissions than the other.

In addition to calculating the current star rating required under the BCA, BERS Pro Plus
uses the area of the house and the efficiency of the delivery system to calculate the
electric, gas and/or wood energy that is used by the house to maintain comfort. It also
allows all the other appliances in the house to be modelled so that the total fuel energy
can be calculated. It then converts this total energy into the annual carbon-dioxide
released into the atmosphere by the household. This is a more comprehensive metric to
use than current BCA star rating when comparing the energy efficiency of two houses.

2 Three Simulation Engines

BERS Pro Plus supersedes BERS Pro and includes all the previous capabilities and
analysis that provide building envelope star ratings. Three versions of the CHENATH
calculation engine are included.

The first, CHENATH213 is the old engine containing the ventilation bug that the
NatHERS administrator still uses for accreditation. The second, CHENATH220 has had
the ventilation bug fixed 2 years ago, and is the engine that the program defaults to.
There is very little difference in the results from this engine but it won't hang like the
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Additional Energy and Carbon Emission Functions

faulty version. The third, CHENATH223 is the engine developed by CSIRO for Solar
Logic that replaces the standard internal heating load used for regulatory purposes with
the heating load due to the actual appliances that the user models. Only the first and
second engine will output a star rating. The third engine is provided to allow assessors
to do energy audits, but cannot and must not be used to provide the star rating required
by the BCA.
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Additional Energy and Carbon Emission Functions

The selection of the heating and cooling systems provides the information relating to the efficiency of
delivery and the fuel source for carbon intensity calculations.

The efficiency and CoP (Coefficient of Performance) have default values that can be changed by entering
new values into the relevant fields.

4 Simulation Results

Once the performance of the building has been simulated the hourly heating and cooling energy
requirements to maintain comfort can be displayed on a zone by zone basis or for the whole house.

The HC button on this screen will display the window below and changes in heating and cooling
equipment will interactively display changes in the energy required.
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Additional Energy and Carbon Emission Functions

5 Tabulated Heating and Cooling Requirements

The Heating and Cooling Carbon Emissions Report button documents the type of equipment modeled
and its efficiency. The average daily energy is stated to give an idea of the relative energy consumption

but of it must be remembered that heating and cooling is seasonal. The carbon emissions for each
energy source and for each zone are also tabulated.

K

Energy Consumption and Carbon Emission due to Heating and Cooling
Hl _i_l cal v ok |
Project Triall Eun 2 -
Location PERTH PC 6000 Lat -31.90 Long 115.%0 Climate File climatl3.TXT I
Conditioned Floor Area 160.1 m*
Tnconditioned Floor Area 8.3 m®
Total Floor Area 168.4 m*
Av Daily Carbon
Energy Emizsions
EWh/d T/y
Corbined Heating, Cooling and Appliances 89.97 21.67
Total Appliances Standby power of 0.96 kWh is included EB.51 21.34
Total Heating and Cooling 1.45 0.33
Heat/Cool Fuel Source Carbon Intensity kg/kWh
Electrical 0.9%0 0.76 0.27
Gas 0.216 0.68 0.03
Wood 0.346 0.02 0.00
Other Source 1.000 0.00 0.00
Zone Service Type Efficiency =
Liv/Kitchen 1
Heating Gas Room Heating 0.60 0.39 0.03
Cooling 3plit System AC 3.10 0.1% 0.07
Sleeping 1
Heating Closed Combustion Wood Heating 0.33 0.02 0.00
Cocling Window / Wall AC 3.00 0.06 0.02
Corridor 1
Heating HNone 0.00 0.00 0.00
Cocling MNone 0.00 0.00 0.00
Office
Heating Ducted Gas Heating 0.75 0.28 0.02
Cooling Evaporative 15.00 0.02 0.01
Wet Area 1
Heating Other Electric 1.00 0.14 0.05
Cocling Other Electric 1.00 0.01 0.00
Retivity
Heating Rewverse Cycle Split AC 3.32 0.20 0.07
Cocling Other Electric 1.00 0.07 0.02 I |
Sleeping 2
Heating Other Electric 1.00 0.00 0.00
Cocling Other Electric 1.00 0.03 0.01 -
A4

This report can be saved as an RTF file or printed using the buttons provided.

If the simulation has been performed in the non regulatory / non rating mode using the CHENATH V2.23
then a summary of the appliance energy requirements and their carbon emissions are also included both
individually and as part of the total. The energy and carbon emissions for appliances are shown in more

detail in the carbon emissions report.
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Additional Energy and Carbon Emission Functions

6 Appliance Energy Requirements

The NatHERS star rating that can be obtained using the BERS Pro Plus software assumes D 3VWDQGDUG”
energy profile that is archaic and somewhat problematic. As long as the scheme is only used as it is at

the moment, ie as a way of comparing the thermal performance of the building envelope within a specific

climatic context, the ranking of building performance is not strongly affected by the internal energy profile.

However, as the scheme matures it will need to take into account the energy consumption of appliances,

and this energy consumption is ultimately converted to heat that reduces the heating load but increases

the cooling load.

In a cooling dominated climate, a house using energy efficient equipment will require less energy for
cooling than a house where the appliances are less efficient. In a heating dominated climate, less efficient
equipment will reduce the energy required for heating but will of course increase the energy consumption
overall.

In order to be able to quantify these effects BERS Pro Plus allows appliances to be modeled in terms of
their energy consumption and the time of day, (and day/s of the week) when they are used. This, together
with the heating and cooling requirements, allows the total energy consumption to be calculated as well
the carbon footprint due to the various energy sources.
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