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Introduction

What The Program Is Used For

The BERS (Building Energy Rating Scheme) computer program is a powerful tool that is used to simulate
the thermal performance of Australian houses in climates ranging from Alpine to tropical. The star rating
that is calculated can be used to show compliance with the thermal regulatory requirements of the
Building Code of Australia (BCA).

User Interface

e The graphics based data entry interface has been designed to make the process of thermally
modelling buildings fast and accurate.

e Plan images can be imported and displayed in the background.

e Building elements are automatically dimensioned when drawn by the user with a mouse.

e Drawing image scales can be varied as well as the "snap to" grid distance.

¢ Information about the building and its environment is selected from graphics screens.

e Properties and dimensions can be easily checked or changed with a mouse click on the plan.
e The position of building elements can be easily changed.

e Help screens are available to guide the inexperienced user.

e Calculated data is displayed in graphic form as well as being saved as files or documents.
Features

e Multi-storey buildings comprised of many zones can be modelled.

e Roof lines are drawn by the user enabling eaves widths for walls, doors and windows to be
automatically calculated .

e Shading of windows and walls by adjacent walls is automatically calculated.

e Overshadowing by neighbouring buildings, vegetation, mountains etc requires the dimensions and
location of the obstacle to be entered only once relative to the building.

e The dimensions of walls, doors and windows are displayed as elevations that are scaled to the plan
dimensions.

e Properties can be copied and then pasted to other elements of the same type.

e User constructed information such as window shading schedules, user and client profiles, default
building properties etc can be saved, and then later opened and used for future projects.

e Ventilation is automatically calculated from the dimensions and location on the plan of windows,
doors and other openings in combination with the wind data in the climate file.

Analysis of Data

e The thermal performance of a building can be analysed in terms of heating and cooling energy per
floor area. This is converted to a STAR rating for regulatory compliance.

e A star rating is also assigned to each zone in the building to allow the user to easily identify which
zones are working well and which ones need changes to improve performance.

e Arecord of the last 10 simulations is saved and can be easily accessed to assess progress in

increasing the performance of a building.

The thermal performance of "free running" buildings can also be assessed.

Hourly temperatures of any zone for up to 4 projects can be displayed graphically.

The starting date and duration of a period of interest can be selected for display.

Hourly temperatures can be automatically selected for the display of extreme periods such as "a hot

week in summer”, "a cold week in winter" etc.

Any of the 69 climate files can be displayed as hourly temperature graphs as described above.

e Building element properties such as the R-Values, U-Values, Solar Heat Gain Factors, graphs of
window transmittance and absorptance curves etc are displayed as building elements are selected.

Simulation Engine

The mathematical “engine” at the heart of the BERS program is the same CSIRO thermal simulation
engine used by ACCURATE, the benchmark software for the NatHERS scheme.
ACCURATE is text based and does not have a graphics user interface.



Software Details

BERS Pro V4.1

This software is copyright protected.

It remains the intellectual property of Dr Holger Willrath.

The CSIRO owns the copyright to the thermal simulation engine.

No copies of this software may be distributed by the licencee under any conditions.

Use of Software
This software may only be used for the purpose of assessing the thermal performance of buildings.

It expressly forbidden to use this software to provide training in the operation of BERS.
Contact Solar Logic for information about the BERS trainer program for those wishing to train
assessors in the use of BERS.

Contact
For further information visit the Solar Logic Website at www.solarlogic.com.au
Email Solar Logic at info@solarlogic.com.au

Solar Logic

System requirements
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Processor speed

BERS uses a simulation program which does a lot of numeric processing.

The time taken to do a simulation depends on the number of zones in the building which is being
modelled and the clock speed and type of CPU. A speed equivalent to a 1GHz Pentium is probably a
minimum for reasonable simulation times.

’
T
Memory

When the program is simulating about 1.2 GB of memory is required. Most computers won’t have this so
virtual memory must be used as well. This is where the hard drive is used temporarily in place of RAM.

The correct sequence for allocating virtual memory in XP professional and for XP home is:
Start>Control panel > Performance and maintenance > System > Advanced > Performance > Settings >
Advanced > Virtual memory > Change > Custom size

Set the virtual memory at (1.2 GB — RAM).

Display
The minimum screen resolution required is 1024 x 768.



Installing BERS Pro from a CD
You will need about 500 MB free hard drive space.
Shut down all other programs.

Run SETUP.EXE from the CD drive.

Directory Structure
When BERS is installed the directory structure is as shown below.

S gL ocal Disk
=-{C3) BERS41
=I-Z) Data
12 Climate
1) Decupant
I3 stars
=) windowData
12 Default
|2 House
{20 Output
I Schedule
|2 Temperature
[ Utilities
|2 Plans

I Data Contains data used by the BERS Program.
This should never be edited or the program will cease to function correctly.

1) Default Contains files of saved default settings

I House Contains the BERS Project files. These should be archived from time to time.
1) Qutput Contains the results of the simulations.

I Schedule Contains the shading schedules.

() Temperature - Contains the hourly temperature output files. This should be cleared out
regularly as the files created during each simulation are quite large.

I Utilities Various BERS utility programs will be added to in this directory.

I Plans Bitmaps of plans are stored here.



Licence
Licence Details
Each copy of BERS is licenced to a specific licencee.

Details are given in the pop up screen when the software is first opened.
If the licence file is missing or if the licence has expired a pop up message to this affect will be displayed.

BERS Pro Licence Details

BERS Pro
V4.1

1 9 2006 Expires in 72 days

il

21/06/2006
Licence Holder Name
Demonstration Version

——
Licence Numher
AUS 000

Y “}*'L“f;- Solar Logic

i "f_ H Willrath Copyright 2006
‘}‘r“‘\x‘ www.solarlogic.com.au

e S S

Buttons
§Y
i When the help button is pressed the message will relate to any of the problems mentioned above or
will show this Help Screen.
Pressing the Esc key will close the program.
¥
The J button or the Enter key will close the licence screen.
The licence expiry date appears in the top window.
Today's date is displayed in black below.

The number of days left on the licence is to the right.

The licencee's name appears in the middle window.
The licence number appears in the lower window.

Licence Has Expired

Information

i ) Yaur Licence has expired. Press the information button

The licence to use this software has expired.

To Renew Your Licence
Email Solar Logic at info@solarlogic.com.au




BERS Pro V4.1 Users Manual
Licence File Not Found

Information [g|

i ) Your Licence File is missing, Press the information butkon

Your Licence File, BERSPro.LIC is missing from the BERS41 directory.

e Local Disk

=) BERS41
BERSPro.LIC

Even if your licence has expired it should still be in this directory.

Copyright Solar Logic 2007

Page 8
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Main Screen

The Main Screen provides the links to all other windows where data is entered or information is displayed.

& BERS Pro EJ @ |Z|

Project Hame Bribie Run 2 Location THE GAP PC 4825 Climate File climat39. TXT

O[] @] ) 4] 2] o B o] ek >
E El" 330"3:’..1“.: ;:!:%F ﬂILI F_r:'zus ez ”3? ._ 3‘&74-1-»12?
] 1 ] ] ] | >| @ ] ] 2] 2] ] ¢ [Ee =
_&.?.I.%.?.T.?.?.i.?.?.'F.n‘.‘fﬂf.‘rﬂf.'.ﬁnr.‘f.ng.a“.a'.ﬁf.ﬁf.ﬁr.ﬁ.ﬁ.ﬁr.ﬁr.ﬁfff.sr.ss.Sffffr*.zfujf
Level3l
Level2l
e |
-
b
= e )
= el i
. J Zone 9 Wet Area2 Area 17.5m2 Almvo0n

The building is drawn to scale and may have an image of the plan displayed in the background.

Project Bar

This bar contains the project identifiers. Clicking on the yellow letters opens windows where changes can
be made.

FProject Hame Bribie Run 2 Location THE GAP PC 4825 Climate File climat39. TXT

Project Name Bribie Project Name

Run Number

Location Name

Post Code

The climate file name can only be changed by changing the location

Name or the location Post Code.

Orientation

o7 127

@
s

The orientation of the site plan can be changed by clicking in the circle
and dragging the North arrow to a new position or by entering the "page
up" orientation into the edit box.

Copyright Solar Logic 2007
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New File A new BERS project will be created.
Open File This opens a previously saved project.
Save File BERS projects are saved in the HOUSE subdirectory.

Save File As BERS projects are saved in the nominated location.
Project Details can be entered as well as the project file name.

The location selection determines the climate file used for the simulation.
Import a Plan

Hides background plan. Same as ﬂ in the background_image screen.

Help and Information

Tools Program "add ons" that facilitate design or calculations.

Print the Screen

Simulation Mode Each zone can be simulated as conditioned or free running.
Simulate

Edit Mode allows changes to be made to the zones and building elements. The nodes are
displayed. These nodes can be dragged with the mouse.

The scale of the drawing can be changed from 1m represented by 20 to 80 pixels .

E_
= Drawing of rooms and roofline can be made to snap to a virtual grid of 100, 250, 500 or 1000mm
spacing.
20 piz/m

allimm snap  The scale and snap settings are displayed to the right of the buttons.

40

) W
F

DEF

2|

The nodes defining the eaves outline can be nudged one pixel with the direction arrows.

J The movement of the cursor can be constrained to move up and down or across, or it can

be unconstrained and move in any direction.

Occasionally there may be some information left in the drawing area when a pop-up appears or
another screen passes over the top. The refresh button will clear this.

Display the SCRATCH File

Display a Detailed Description of building Elements
Short Simulation Report

Analysis

Defaults

Create a New Zone



Delete a Zone

Draw Eaves

¥ |4 %

Delete Eaves

Add a Node

Delete a Node or Element
Add a Window

Add a Door

Add an Internal Wall

Add a Skylight

Add a Stair Well

o | [b |H | @ |x &

Overshadowing by Obstacles

Level 3

Level 2

Level 1
e Buildings with up to 6 levels can be modelled.
Clicking on the level button will cause that level to be displayed.

Add a new level above the currently selected level.
Add a new level below the currently selected level.
Delete the level currently selected.

Display the level above the currently selected level in dotted outline.

Display the level below the currently selected level in dotted outline.

Star Panel
The results from the current as well as previous simulations are displayed.

nAkk >
IT C20.3 HE2.8 T 83.?
s

2 storepl_1
climat1 0. TXT

Status Bar

The status bar at the bottom of the screen will display information such as the name of the file just
opened, the zone name and area and curser position,
IOpened Assessor CIEBERS41YScheduleiBill Winter. 455 Zone 6 Area 79.0m? %348 ¥ 120

and identify the object selected.
window 3 of Wwall 2 of Zone &




Starting a Project from Scratch

The following sequence should be followed when starting a new project.

B

B

T&

Press the New File button.
This will delete all currently entered information and restore the defaults.

Press the Project Details button.
Enter the Project Name and Run Number, and any other information you may require on output
files.

Press the Location button.
Select a location by Name or Post Code and and nominate the wind shielding of the site.

Level 1

3

E

]

= |m [ |

&

EL  |w

Starting with the bottom level information about the building should now be entered.

Default properties for all building elements are selected so that only exceptions to these
properties for any particular building element need be changed.
The default properties can be set to be different for each level.

Plans can be imported and scaled so that zones can be drawn on top of the drawing.

Snap to the
Scale w0k nearest S

Tmis

& 20 pinels £ 100 mm
40 pivels £ 250 mmm
B0 pinels fe" 500 rom
80 pixels £ 1000 mm

Select an appropriate scale and “snap to” setting.

Each room of the building should be drawn as a separate zone.
Ensuite bathrooms can be included in the bedrooms.

Draw the eaves in a similar way to zones. These should be drawn for each level.

To add windows click the window button and then click on an external wall where the centre of
the window is to be located.

To add doors click the door button and then click on an external wall or a partition where the
centre of the door is to be located.

To add internal walls click the internal wall button and click again inside the target zone where
one end of the internal wall is to be anchored. Move the cursor and click the mouse button to
finish the wall at the other end.

To add a skylight click on the skylight button and click again inside the target zone where the
skylight is to be placed.

Alternatively right click inside the target zone where a skylight is to be modelled and select the
skylight button.

Stairwells can only be modelled in the zone where the top of the stairs are located.
Stairwells can not be added to level 1.
To add a stairwell click on the stairwell button and click again inside the target zone.

Save the job and simulate @

The Analysis screen gives additional information to what is displayed on the star panel.

Make changes one at a time until the required performance level is attained.
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Project File Management

9]
5

A new BERS project will be created.

Opens a previously saved project. The saved project files all have a BER extension.
They are contained in the HOUSE subdirectory.

Open BERS House File

Look in; | ) Houze _v-| e EF v
: [62se 2 Zonet BER
L..E'E 3 |%] Bribiez BER.
MyFecent  ||2]Simple4Zonel BER
Dacuments
F'L"- Type: BER File
Drate Modified: 7/06/2006 5:34 PM
Diesktop Size: 16,5 KB
My Documents
Fdy Computer
My Metwork. File name: |Base 2 Zonel EER | Open |
Places
Files of type: |BERS House Files "BER | Cancel

ﬂ Projects can be saved in any directory.
The default directory is the HOUSE subdirectory.
File names are determined by the project name and run number and can not be changed here.
To change the file name first change the project name in the Project Details screen.

21X

Save BERS House File

Savein: ]LjHouse _v_] & EE-
A |%]Base 2 zone1 BER
L,.g-' | =] Bribiez, BER
MyRecent  ||%]simple4zone! BER
Documents
F Type: BER File
- Date Modified: 7/06/2006 5:34 PM
Desktop Size: 16,5 KB
My Documents
38
by Computer
: File name: L] Save |
My Metwork  Save as bype: |BERS HouseFiles *BER x| Cancel
Places

ﬂ Projects can be quickly saved in the HOUSE subdirectory without having to negotiate the Save
dialog screen. However there is no checking to see if the user wants to replace any existing file

with the same name.

Copyright Solar Logic 2007



BERS Pro V4.1 Users Manual Page 14
Project Details

J

Project house keeping information can be entered as well as the project file name.

Project Details

ﬂ W 0K
it |

Nare [BrickBit Buiders P Lﬂ H
Phane iD? 2538 6354 Fax iD? 2598 6354 Ermail ]bbb@powerup.com

Postsl Address [P O Box 4563 Cool Bay OLD 4092

Shieet Addiess ]1 7 Ash St Britstone Lane Cool Bay GLD 4032

T —————
Name [Bil winter |3 “i]

Phare 1041 365289 Fau 10? E542 3633 ‘Ermail ]bilwinter@woodchuck.com.

Postal Address l

Shest .?'-,\.l‘:lc_lli:esls 338? tain Drive Caltoogla Qld 2453
.?QE$S'ES$D[ 18.‘9\ 2569

Mumber
I Dwelling Details
D F Number  |DP TREWG 1438478 Urit Number [
- or Mame:

Lot Murmber OB  Houze Number 153

Street Mame: 1Brc-ad By

R
Development |
M arme

Suburb or |Lakesford
Town

State. HSW - PostCode  [2063
[sssessmontDotats |

F’rﬁ-iiacl Mans _]Bribie R Humber 12 ::j
Software. [BERS | Mersion (4.1 Today Date |29/03/2005
 Comments. : | o J it

1+ o
Inzulated 125 ceiling =
Fail in waall

File name

The Project Name and the Run Number determine the file name.
The combination above produces a file name Bribie2.BER.

Information describing the building or simulation can be entered as text in the comment box.

The run number should be incremented and a note made in the comment box every time a change is
made. The file with this new file name should be saved before the simulation is run.

Opening and saving files

Assessor and client details can be saved and reused.

Copyright Solar Logic 2007
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Open Assessor Details

Lok i | 17 Schedule _‘:J
: Bill Winker 4SS
I_.'.;J John Brown, A55
My Becent
Dacurnents

Assessor details can be saved as *.ASS files also located in the SCHEDULE directory.
The assessor name can not be changed but other details can be updated.

Open Client Details

Lok ir; | =3 Scheduls _v__J L &5 EF-
: Fﬂ Brick Bilt. CLT
LQ [E] Diodgy Brothers.CLI
My Recent
Docurnents
G
Deskiop

tdy Metwork, File name: |Dodg_l,l Brathers. CLI _'_J Open |
Places
Files of type: ]Elient “CLI :J Lancel
|

Client details are saved as *.CLlI files that are located in the SCHEDULE directory.
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Selecting a location allocates the hourly annual climate data file used by the simulation engine.

Wind shielding around the site is described.

BRISBANE
4000

Latitude
Longitude 153.0

275 Wind Shielding ! Iriner-city environment ‘:_I

Current Climate

climatl 0.TXT

Orly Post Cods Coordinates currsnty ﬁyéi'lable

_Show Ces il I DK]
i

1 Darwin

2 Pt Hedland

3 Longreach

4 Carnarvon

5 Townsville

6 Alice Springs
T Rockhampton
8 Moree

9 Amberley
10 Brisbane

@ 12 Geraldton
13 Perth
14 Armidale
15 Williamtown
16 Adelaide
17 Sydney
18 Howra
19 Charleville
© 20 Wagga
21 Melbourne
22 East Sale
23 Launceston
24 Canberra
25 Cabramurra
26 Hobart
2T Mildura
28 Richmond
29 Weipa
30 Wyndham
31 Willis Island
32 Cairns
33 Broome
34 Learmouth
35 Mackay

11 Coffs Harbour

36 Gladstone
3T Halls Creek
38 Tennant Creek
39 Mtlsa
40 Hewmian
4 Giles
42 Meekatharra
@ 43 Oodnadatta
44 Kalgoorlie
45 Woomera
46 Cobar
47 Bickley
' 48 Dubbo
49 Katanning
50 Dakey
51 Forrest
52 Swanbourne
53 Ceduna
: 54 Mandurah
55 Esperance
56 Mascot
57 Manjimup
58 Albany
59 Mt Lofty
&0 Tullamarine
@ 61 Mt Gambier
62 Moorabbin
63 Warrnamhbool
64 Cape Otway
65 Orange
&6 Ballarat
&7 Low Head
68 Launceston
69 Thredbo

| Latitude: 11,33 Longhude: 14834 | Climate File climat0s THT  Townsville

e The simulation process uses one of 69 annual climate data files.

e The climate data is in the form of hourly values of temperature, humidity, solar irradiation (beam

and diffuse), cloud cover, wind speed and wind direction.
e The majority of this data has been collected by the Australian Bureau of Meteorology.

e Each Australian Post Code has been assigned the data set that most closely approximates its

climate.
e Some post codes have more than one possible climate file.

DARWIN
800

Latitude  -12.5
Longitude 130.8

climat0l TXT ‘Only Post Code Coordinat

The location is displayed as a red dot on the map when sufficient

information to determine latitude and longitude has been entered.

)| Clirnat . .
ﬂl Display All Climate Zones

All postcode latitude and longitudes are displayed as a colour coded dot.
The legend associates the colour to the climate file.
The climate file is displayed in the status bar as the cursor passes over.
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Current Climat . . . .
MR e Display All Other Locations in the Same Climate Zone

Each location sharing the selected climate file is displayed as a colour coded dot.

showCites | pisplay Cities and Latitude, Longitude Lines

Major cities and lines of latitude and longitude are superimposed onto the map.

DARWIN Latitude -12.5 ‘Wind Shielding |Inner-cit_l,l enviranment _v_J Hide Cities

800 Longitude 130.8 A Climates

climatdl_TXT Orly Post Code Coordinates cunently available.

. Darwin

Mo obstructions
& few obstructions
&5 cumently availabl _
1 |
CED environment

The Wind Shielding combo box is used to modify the outdoor wind speed
data (usually measured at an airport) to something closer to what would
actually exist around the building.

4 | Name Climate file selection is based on Location name.
E Post Code Climate file selection is based on Post Code
E Climate File Display the average monthly climatic data as histograms

Location From Postcode

E Post Code The Post Code can be entered using this screen or by entering the name of the location.
There will be more than one location with this Post Code so the correct name must be selected. This will
produce a red dot on the location map.

In some cases the area covered by the Post Code is quite large and more than one climate type exists
within its boundaries. In this case the most suitable climate file may be selected with the radio buttons.

The location from which the climatic data was obtained is displayed at the bottom of the window.

Location from Post Code

2

Location from Name

Location Mames
MENZIES =
MIC4 CREEK, THE GAF
m%&alﬂé?mrq Location Post Code
MOUNT 154 4051
P&RKSIDE
FIONEER
PITURIE
RvaN E
SOLDIERS HILL
SUNSET
b,
- - Post Code 4825
ta'm'lfld: 1 39'2 Latitude 216
onanee ' Longitude 139.2
Climate File | . o )
climat39.TET | + Climate File
climat38. T¥T & climat39. TXT o
A climat3g TXT |
b
Climate File Location Climate File Location.
Mt Iza Mt Isa
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Location From Town Name

Mame . . L. .
ﬂ Climate file selection is based on location name.

Where more than one location with this name is available, the correct Post code must be selected.
Clicking on the Post Code will display a red dot on the location map.

In some cases the area covered by the Post Code is quite large and more than one climate type exists
within its boundaries. In this case the most suitable climate file may be selected with the radio buttons.

The location from which the climatic data was obtained is displayed at the bottom of the window.

Climate Data

Mean monthly maximum temperature, minimum temperature, solar radiation and humidity for the current
climate file can be calculated and displayed.

Mean Monthly

Max and Min Temperature
40

JEMAMS L AZSORND

Mean Monthly Solar Radiation

DJFMAMJJASOND

‘Mean Monthly Humiﬂity

gkg

JFEMAMI ] ASOND

—1 Display Data in Tabular Form

2= print the Graphs
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Defaults

DEF

Default properties are used when modelling zones so that only exceptions to these properties need be
selected and changed.

o Defaults can be made to apply to the whole building or can be set for each level.
e Properties of the building elements can be assigned the current default values.
e The defaults can be saved and reused in new projects.

ljiL&iJ %ij v oK
/|| [ o~ m[@ ]

H B B B B = § B =

Select &l Deselect All
2\
-

You will not be able to undo thesze steps

Change defaults of all levels to those selected from this level J

Change all elements on this level to the selected defaults J

External Wall

Pt

Internal Walll

External Floor

Ceiling Between Levels
Internal Floor Cover
Ceiling to Roof

Roof

Door

Window

A @ =D |Z[C|T|C

Skylight

IR 1111
d o m m §H Z o H N =

The building elements whose properties are to be affected by the changes are selected by ticking the box
under the button.

Change defaultz of all levels to those selected from this level |

The default values and properties of the selected elements of all levels are changed to the default values
of this level. This will not affect the properties of any elements already modelled but all future modelling
will adopt these new values

Change all elementsz on this level to the selected defaults |

The properties of the selected elements on this level will be assigned the current default values.
This does not include dimensions which will remain as they are.
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Change to the Default Value

1]

ﬂ Default screens allow the properties of elements that have already been modelled to be changed
to the current default setting. Properties of all building elements of the same type can be assigned
all or some of the properties selected in the default window.

Change to Default Default Door
il v Ok X Eance'i IR il Dyl )| + DKI 3 Cancel
Elements of this type will be I
changed to the current values. ype

N

You will not be able to undo this step

Levels |
o Apply bo all levels S olid timber daar
. L ,-’:\ppL',J to this Ie\-'!allonly R 075 | A 1'58“.2 UA 385
Feopeitics I Height mm Width mm
[+ b ain properties only i i
" Properties and dimenzsionz 2100 = 750 1800
- P = l}-\.
Elomants 2400 900 2100
: -+ 2700 12000 O 2400
o pe (3000 1500 2700
" Only thase having default valuess |

The selection of levels, properties and elements are clarified using the door example above.

Levels

Levels

* Appl to all levels
7 Bpply to this level anly

The top option applies the default door properties to the whole building.

If the properties are to apply to more than one but not all levels then it is better to use the

By

g Copy button in the default door screen, change to a new level bexel® to be assigned the same
default values and

=

D
A Paste the information into the new default screen then press ﬂ and apply the settings to that
level only.

Properties

Properties

& tain properties anly
" Properties and dimensions

In the case of the door example the top selection would change all the doors to Solid timber but retain
the original dimensions.

The second option would turn all the doors into Solid timber doors that are 2100 mm high and 750 mm
wide.

Elements

Elements

The top selection applies the changes to all doors.

The second selection changes only those elements that had the properties displayed in the default
element screen before the last changes were made.

For example if the default door screen showed Hollow core doors and this is changed to Solid timber
doors then the second selection would only change the properties of Hollow core doors to Solid timber
doors.



Importing a background image

B

An image of the plan can be displayed in the background.

e Thisimage can be scaled and positioned enabling zones to be traced.

o Different plan images can be displayed for each level of the building.

e The appropriate plan image will be displayed when levels are changed.

e Plan images, and the display magnification and positioning are automatically saved and retrieved
next time the project is opened.

e The image colour can be changed to provide a more subdued background

EREIA JJL@
_J LEfD J J
X axis -
645 m KDTBE?
w025
J Y axis .o
im R
S el
M agnification 0.208
| FZ BT 0
*123453?89101112131415
YR I ST N T T T T T T T O (S |

Scanned image

A plan can be easily scanned and saved as a bitmap (BMP).

Plans that have been saved as black and white bitmaps can be imported but they can not have the black
changed to another colour. To allow colour change import the black and white bitmap into WINDOWS
PAINTBRUSH and save it as a 24 bit colour bitmap.

TIF files should also be imported into Paintbrush first and then saved as 24 bit colour bitmaps.

If the image is distorted or rotated then it should be imported into a program such as PHOTOSHOP,

adjusted and saved. PHOTOSHOP won't allow black and white bitmaps to be rotated so the image
should first be changed into a 24 bit colour bitmap.

¥
J Open the BERS41\PLANS directory and display the *.BMP files.

Open Bitmap File

Look, in; |_} Plans _'_| ] ¥ Ed-

- ! ,j Dz2.bmp
\_.:3 ,_ﬂL Dweling 1 (drawings p1).bmp
My Recent .:3, Dwelling 2 (Drawing p2ofS),bmp
Documents > Dweelling 4 (Drawing p2of4).bmp

Paste from clipboard

=

] Paste the contents of the clipboard as a background image.

Bitmaps can also be copied onto the clipboard and then pasted into the background.

For example an AUTOCAD drawing being displayed can be captured onto the clipboard by pressing the
Prt Sc keyboard key.

PDF files can be copied onto the clipboard by displaying in ADOBE ACROBAT and pressing the Prt Sc
keyboard key.

Alternatively they can be imported into a program such as PHOTOSHOP and saved as bitmaps.



Change colour

g The bitmaps can be displayed in a more subdued manner.
Changing the colour may take several seconds.

o i 3 3 4 4 5] T g ] 10 11 1
[ T [ T [T e T T T T [ TN [T A T [ TN | |
o Y : I BR CONG T L —
—| t | i rge] -
| - W
= %'. ——1=
,.&&n,.f___.zﬂ_+ g g
2 - [wodliwez W3] | @
d _ EFER TOPETALLD : !
. i UM ASa0 JOINERY UNIT
B s TO DETAIL— T
_ — . .
a of STUDY LIVING DINING
_,._g____ j LINO LING Ling
-l
11 1

i i o N B
— REFER T0 PETALD : Do,
o i om Asaa _ JOINERY. UNIT '
el A 7 . TeRETAL—— HEEE
AL P STUDY LIVING DINING
_,%:__ AL LING: LING
is- ARl :
Adjusting image size and position
M agnification 1
1 » . . . .
J J J The bitmap image will be imported at a scale of 1:1.
1} 1 2 3 4 5 i} T g ] 10 1 1
= |I T T I T [ T T T I T N I | |
1
2
co e
3
4
F L,

The scale of the bitmap usually exceeds that of the program drawing resolution of between 20 to 80
pixels/m.

Selecting a a picture scale magnification using the radio buttons can save time if the scaling is known to
be one of those listed.

u 0. 1EET
%025
05
%1

w2

O i N

“

If the scale is unknown then move the red arrow to a section of the plan where a dimension is included.
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Make this dimension as large as possible for the best accuracy.
Check the scale on a different part of the plan to make sure the scan was not distorted.

o y Magnification 0.256
—— -
'| [ * 1 2 3 4 5
PO IR O N TP ORI Y|
= - S — rcrvmr

. .
o 4 _ ) " vl || woz
T+ | $EREFERTO.DETAILD ™
N MEER] BT JOINERCUN
% : ey o .8 . topEAI—
v T e b IINIE

It can be useful to align the positioning of the picture with the grid to which the zone shapes will conform
before tracing zones. The picture position can be adjusted using the X and Y sliders.

B

J ;r":xis
K _ i

X axis

0m These position offsets as well as the magnification can be saved
using the Save button and later Restored.

|@The picture can be returned to the top left hand corner with the Zero button.

Hiding and restoring the image

ﬁ The background bitmap can be hidden.

=

This has the same function as J on the main screen.

E The background bitmap can be restored.
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Editing

o

Edit mode is used to allow changes to be made to the zones and building elements.
Clicking this button hides or displays the nodes which define the position of the walls, doors and windows.

Selecting nodes can display information about the object.
The position of the nodes can be changed by clicking and dragging as described below.

1}
|

1 g 9 1 11 1 %
1 1 T Y B

Selecting a node

Eaves, window or door nodes are selected by
¢ Moving the cursor to the node
e Click on the node with the left hand mouse button.

Zone nodes can be selected with the cursor by first
e clicking with the left hand mouse button anywhere within the zone containing the node
e and then clicking on the node.

The selected node will change colour.

Information about the object selected is displayed on the status bar at the bottom of the screen.
Holding down the Shift button allows more than one node to be selected.

Holding down the Ctrl button allows the whole zone to be selected.

Holding down the Alt button allows all zones on that level to be selected.

Highlighted nodes can be dragged to a new position.

If several wall nodes are superimposed such as when 2, 3 or 4 rooms meet in a corner, clicking in the
Zone A first determines that the node from Zone A is selected.

If an eave node and zone node are superimposed, the eave node will be selected if the zone has not
been clicked.

o 11 12 1
T T T |

—

24
2=
o
5=
=
-

a

When the nodes in the centre of doors or windows or at the ends of the internal walls are selected with
the right hand mouse button, a new window will open allowing the properties of these elements to be
edited.

Right hand mouse clicking anywhere on a wall will allow the wall properties to be edited.
Right hand mouse clicking anywhere in a zone will allow other zone properties to be edited.
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Moving nodes

e The selected node/s can be dragged by holding down the left hand mouse button and moving the
mouse.

¢ Windows and doors can't be dragged beyond the wall limit.

e If moving a node causes an overlap of zones the program won't let go of the node until there is no
overlap.

o If aninternal wall node is dragged outside of its host zone the program won't let go of the node until it
is returned to the zone.

e If a complete zone is to be moved for the first time, select a node in the zone, select a second node
with the control key down and drag.
Add a node
X
1 To add a node to a wall or eaves outline click where the new node is to be located.

If walls have nodes where there is no change in wall direction or property they will be eliminated
after a button click.

Delete a node or element

ﬂ Nodes, internal wall, windows and doors can be deleted by highlighting the node and clicking on
the delete button.
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Creating a New Zone

N

e Each room of the building should be drawn as a separate zone.

e Ensuite bathrooms can be included in with a bedroom zone.

e Zoning affects the calculation of air flows from natural ventilation. Rooms separated by walls
should not be combined into one zone if, by doing so, the cross-ventilation potential is artificially
enhanced.

Zone Characteristics

New Zone Number 3

;ﬁj | v DK{ xtancel-

Mame [Living 1]

Type | Living Li
Heat Cool
i v

When a new zone is first drawn it is automatically given a new name and representational colour based
on its type. The zone name can be edited at this stage or later in the Zone Elements screen.

The colour can be changed by clicking on the tile.

Color E| El

Basic colors:

- mECEEE

HMTFEFEEN .

ENAEEEEN 1

ENEEEEEN

EEEEEEEN

EEEENETE

Custorm colors:

EEEEEEEN e

AEEEEEEEN ' '

- Sat: {é2_ Ereen:m

| D T B 1 Colod3olid | ﬁa Blue: ﬁg

Ok J Cancel J &dd to Custom Colors I

Living/Kitchen
Sleeping

Wet Area
Cormdor
Garage

The type of zone determines how heating, cooling and internal heating loads are calculated.
Each zone can be simulated in one of two modes, conditioned or free running.

Heat Cool
[w [v

This can be changed later with the E button.

In Rating Mode the heating and cooling calculation modes should not be changed from the defaults
assigned by the program.
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Air Flow

Clicking the ﬂ arrow will open the Air Flow window.
The air flow data can be edited at this stage or later in the Zone Elements screen.

Drawing the Zone

After clicking the New Zone button click the Left Hand mouse button on the drawing grid to create the first
node. Drag the line to the next point where it changes directions and click again.

o 1|2 3 4 & & 7 & 9 10 11 12
I T T T T T T T T I T |

1]
27
3]
4]
5]

5

Continue this until the last node is created on top of the first when the zone becomes complete and
assumes a colour similar to the tile.

5—

i —

7 —

When the zone is complete, the elements of that zone, ie the walls, floor and ceiling are assigned the

default values
mgj JEIE

o3
| |

X\E\l

‘@

If the drawing is unsatisfactory and you wish to stop before the zone is completed, click on the delete

zone button. @

Editing the Zone

+
A To add a node to a wall or eaves outline click where the new node is to be located.

If walls have nodes where there is no change in wall direction or property they will be eliminated
after a button click.
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X

Nodes, internal wall, windows and doors can be deleted by highlighting the node and clicking on
the delete button.

Rl

Modelling zones extending over two levels

To delete the zone select a node in the zone and click the delete zone button.

e Draw the zone.
e Draw another free running zone of the same floor area directly above the zone.
e Model a stair well in the top level having the same area as the floor between the levels.

Modelling a zone with a mix of slab on ground and elevated floor

o Divide the room where the floor changes from on ground to elevated.
e Draw the room as two zones with different floor types
e Add an opening between the zones having the same area as the partition between them.

Eaves Plan

=]

The eaves plan allows the program to calculate the eaves width for each door, window and wall. This
determines the amount of shading. Deck roofs and opaque pergolas should be modelled as part of the
eaves plan.

After clicking the Draw Eaves button click the Left Hand mouse button on the drawing grid to create the
first node. Drag the line to the next point where it changes directions and click again. Continue this until

the last node is created on top of the first when the eaves outline becomes complete. @--------------- B2
I R L ey e
i nl |
£ |
oE = O A B
S ml

These nodes can be selected with the cursor by clicking with the left hand mouse button.
e The selected node will be highlighted by changing colour.

e Holding down the Shift button allows more than one node to be selected.

e Highlighted nodes can be dragged to a new position.

ﬂ To delete the eaves highlight one of its nodes and clicking on the delete eves button.



BERS Pro V4.1 Users Manual Page 29
Windows

al

Windows and how they are shaded largely determine the amount of solar radiation entering the building
and contributing to its heating.

Windows also allow heat flow in and out of the building by virtue of their relatively high conductance and
their ability to provide ventilation when open.

Window 1 Wall1 Zone 2 Living 2

L4|_1‘ . ﬁ g v K ‘ 3 Cancel

Generic ] Custom Windows |
T
]
=

1 H i
L0 O

Single Glazed, Tinted Timber
GGG-05-006a 1.80 m?

| Rglass 0.17 Rhame 0.33 Rt0.19 UA 519 SHGC 0.55
o |

[ .%:.D \\xa%-ﬂé'i

&E =)
B8 X =
Slidirng, Twa Lites Yaretian Blind Horizontal Louvres,

Harizantal Blades

Opening H0% Rfurn 0.00 Marthly Schedule v

Head Ht BT mm N 2nd Eavesi mm Yertical Shading ‘J_
Height JENER mm | Width 1500 @O0 Offset

Clgng O 1800 Cog0n O 1800 A O30
ClEog O 2100 CoEog o100 450 450
1200 2400 "~ 1200 (2400 00
{ED0 ¢ 2700 1500 (2700 70

Modelling windows

Windows can be selected as a combination of a generic glass and a generic frame, or alternatively
Custom Windows with known characteristics can be selected from a database of proprietary windows.

e Each window can be shaded by eaves and shading devices operating under variable monthly
schedules.

e Internal furnishings can be selected to vary the effect of sunlight penetration and heat flow through
the glazing.

e Vertical fins that attached to either side of a window can be modelled

Adding a new window
Click the window button and then click on an external wall where the centre of the window is to be
located.

Window properties

Generic l Custom Windows ]
The generic window screen requires a glass and frame combination to be selected.
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e The amount of tinting in the glass determines the amount of sunlight heating up the room. This is
displayed in 3 columns, .

e The number of layers of glass and any low emittance coatings determine the heat conductance
through the glass. This is displayed in 5 rows,

e The in the bottom row can be used to provide ventilation without incurring solar
gains.

# Window Glass

L]
.

2

p—af | &
]|
fl—a | ¥
_ |/ _
i1
—

a5
4l

o

o
L

-
il
| .
=]

% Window Frame g|

0 anlimm]}
3 =

i

E..ingl.e. Glazed, Cléar-- "i'liﬂber.

L
=

i

[———d%
|
fl———t
[ ]|

-
{——i;
|
|

i

g

]

The conductance of the frame is determined by the properties of the composite frame materials.

Generic Custom !

Custom Windows can be selected by brand name and product.

Window 1 Wall1 Zone 2 Living 2

ﬂ . ﬂ EJ E ' OK I_xn:anca

Generic Custom Windows

|GGG-05-006a

Generics

Frame
1T imber

]Single Glazed Medium Tint
GGG-05-006a 1-80 m?

I Ralass 0.17 HRframe 0.32 Rt 0.19 UA 519 SHGC 0.55

H\

The thermal properties of the selected window are displayed.

| Hglazz 0.17 Rframe 0.32 At 0.19 UA 519 SHGC 0.55
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% Window Style

[ -

Ed &

Sliding

B e 01 | Do ol

L

= =
B
' ¢ I= _'

|
e

The Window Style determines the maximum opening possible for ventilation.

#%& Window Furnishings

i " : i

TR R OB

B & ’ &

aw Aaw L e

e aw A aw

5 B A | T

g & & ||
lI.ZI_r.Eipe_s and _F!Eﬁ'n_'at v

&8
Sliding, Two Lites

Opening 50%

Opening 50

Drapes and Pelmet

Rfurn 0.33

Page 31

When window furnishings are drawn across the window they reduce heat conductance through the

window system.

This is displayed as the added R value.

Rfurn 0.33

Window furnishings can also reduce overheating when drawn across sunlit windows.
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Shading devices that are attached above or in front of windows reduce overheating when installed on

sunlit windows.

Lattice

. . . Shading 75%
Some devices have a fixed amount of shading.

Other shading changes from month to month, __Manthly Schedule |'_
A monthly shading schedule can be applied to shading devices and obstructions.
This can be used to model semi transparent pergolas.

il > | 0] - o

Percentage of Total Shading

90

R, 0 80
= 70

50

50

40

A 3['

20

H u_:l:'!zonll'al_ 10
Vegetation o

JT J FMAMJI JASOND

The percentage shading per month can be changed by clicking on a node at the top of the bar and
dragging it to the required percentage. This value is shown in the display box.

oy
ﬂ Make all months the same as January. 75% shade cloth can be modelled by dragging the
January node to 75 then select this button.
Semi transparent roof sheeting can also be modelled in this way.

H

Save the current monthly shading values.

Open a file with a saved monthly shading schedule.

&
L)

Yertical Shading |V

Reset shading back to 100% throughout the year.

Each window can be modelled as having vertical fins which provide shading.

Window 3 Wall 1 Zone 6 Vertical Shading

ERE T
I\r 200 m f
i Window o W o
4+—lo—p 410
200 m 1.50 m
Plan

Iw Left Width
lo Left Offzet
v Right Width

10 Right Dffset  ([EIHN m
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The drawing shows the fins on either side of the window shown in plan.
The dimensions can be entered next to the fins in the diagram or below the diagram.

J Reset all dimensions to zero.

Head Ht mm

The head height is the distance between the floor and the top of the window.
This dimension is used for the ventilation calculations.

Height mm §| Width mm Offset mm

R0 1800 U g00 1800 300 300
CEn Czi00 Clan 2100 e 450
1200 2400 1200 © 2400 Cn RO
1500 2700 1500 (2700 ~ el O 7ED

Dimensions can be selected with the radio buttons entered into the edit boxes.
These dimensions are shown at the same scale as the plan.

The offset is the vertical distance from the top of the window to the horizontal projection of the lowest part
of the eaves (usually the gutter) onto the wall.

The diagram shows an offset of 150mm where the lowest part of the eaves is 150 mm above the top of
the window.

If the lowest point is below the top of the window (as in a window hood), the offset is given a negative
value.

2nd Eaves mm

The eaves plan drawn by the user allows the program to calculate the eaves width for each door, window
and wall.

The 2nd Eaves edit box allows the automatically calculated eaves width to be overridden when the value
entered is greater than 0.

This is useful if 2 windows above each other in the same wall having different overhangs are to be
modelled.

fa
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|

Hint. When windows are placed exactly on top of each other their images on the plan will cancel
making them impossible to see. This can be overcome to some extent by offsetting the nodes.

_ Nodes have been horizontally offset -

Editing Windows

Moving Windows

Window nodes can be selected with the cursor by clicking with the left hand mouse button.
e The selected node will be highlighted by changing colour.

¢ Highlighted nodes can be dragged to a new position.

Changing Properties
A window whose properties are to be edited must have its node be selected with the cursor by clicking
with the right hand mouse button.

Deleting Windows

>
J Click on the window node and press the Delete a Node or Element button.

Custom Windows

2

Commercially available windows with known characteristics can be selected from a database.
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Custom

Select
Product

L

100,
a0

Udalue [5.45
Tirnber

Solar Transmittance

Windows

GGG-05-0022

Generics

GGG-05-001a

GGG-05-003a
GGG-05-004a
GGG-05-005a
GGG-05-006a
GGGE-05-007a
GGG-05-008a

U-Value SHGC

i+ M arufacturer | I & 30 i V Maﬂ 1 oo
|9 Min |0.00 _J Min [0.00
SHGE [084

‘izinn Fraction ]D.BE Aalue {300
ImSingle Glazed Clear
Wiz Trans (089 alue (588 Mo Panes |1

W Trans 10.58 SC 099

‘Solar Absorptance

n

e e et et =
W20 30 40 50 60 FO &0 a0 0 10 20 30 40 50 B0 70 20 90
Angle of Incidence Angle of Incidence

Selecting a window
Open the Brand drop down list.

>4

Bradnams wWindows & Doors
Breezway Louvre Windows
Canterbury ‘Windows and Doors
Chiistoffel

Crane Aluminium Systems
Dowell Windows

Everglaze Industries

E Jamez Glazs & Aluminium

Generics (3 mm clear + reflective blind)

Generics [Applied film on 3 mm clear)

Generics [Amrmorcaat filrm an 3 mm clear]

Generics [Panorama film on 3 mm clear)

Generics [Solar Gard film on 3 mm clear) e’

Selecting a brand will open the Product listing for that company.

Select

Product

GGG-05-001a

GGG-05-004a
GGG-05-005a
GGG-05-006a
GGGE-02-007a
GGG-05-008a

Data relating to glass, frame and the total window is displayed.
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Uvale [545 SHGE [0.84
|Timber
Yigion Fraction W U4 alue W

w|8ingle Glazed Clear
Wiz Trans 0,89 U-4alue |5.898 Mo Panes |1

L Trans 0,68 5C [n.99
Solar Transmittance and Absorptance curves are displayed.

Solar Transmittance Solar Absorptance

100, —

a0 Sisisiieie

4] TR O e 350 Y R

7l B

sof—- = L\ =
= 60

40

30|

20

I\"D 0 20 30 40 B0 60 YO 80 90 GD o 20 30 40 B0 EO 7O 80 910

Angle of Incidence Angle of Incidence

|

The Search button finds all products with similar properties either from the entire data base or from a
particular Brand.

MGGG-DE-DDZa

Generics Lj

&lR-05-036a
AlR-05-099a

Select |[ERUTRN-E]

Product [N{Riaean
| SNE 040072

| 5Fz 040812
BRZ-04-101a v

U-¥alue SHGC
ﬁ‘  Manufacturer Mk 556~ Max[094 ~
< Al ] e e

The U-Value ranges are automatically set at +/- 0.1(about 2%) and the Solar Heat Gain Coefficient
(SHGC) is set to +/- 0.1 (10%).

The U-Value and SHGC ranges can also be set manually.
The product list automatically updates as changes are made.

U-¥alue SHGC

Maw 3000 « Max|1.00 -
Min (000 m Min |0.00 -

J’ Reset the Maximum and Minimum to encompass all options.
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Window Selection

a

There are thousands of commercially available windows that can be selected for simulation.

The important properties that determine how windows perform in different climates are the total window
conductance or U value and the solar heat gain coefficient, SHGC.

To make the selection process easier proceed in the following way.

Make a selection from the generic window combination of glass and frame.

Generic | Custom Windows |
e
=
&

q |
]

Single Glazed, Clear Tirdber

i

Simulate using these combinations until a satisfactory result is obtained.

Change to the Custom Windows mode.

Generic Custom Windows

GGG-05-002a

|Eenerics

e

Timber

|S ingle Glazed Clear

ﬂ Custom Windows can be selected by brand name and product.

dh _
J The Search button finds all products with similar properties either from the entire data
base or from a particular Manufacturer.
[ Mame |[FEEITEES
Generics Lj

&lR-05-036a
AlR-05-099a

Select [EAELTREE
Product (BRI

AME-04-007a
BRZ-04-031a
BRZ-04-10a i

U-Value SHGE
"  Manufacturer Max 556 | EE’ Max09s
4‘ « Al Min (536 | Min (074

The U-Value ranges are automatically set at +/- 0.1(about 2%) and the Solar Heat Gain Coefficient
(SHGC) is set to +/- 0.1 (10%).

This gives you a selection of windows from different (or the same) manufacturer which have similar
optical and thermal properties to the generic window in the simulation.

Simulate again with the selected proprietary window product.
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Door

m

Doors allow heat flow in and out of the building by virtue of their conductance and their ability to provide
ventilation when open.

Doors are defined by their type which determines the thermal resistance and capacitance, and their
dimensions.
Shading is determined automatically using eaves plan information.

Adding a new door

Click the door button and then click on an external wall or a partition where the centre of the door is to be
located.

Default Door

Detauttoonr
O i a0 ofxom|
—r—

# Door Type

Solid timber daor I

R 0.25 | A 158m UA 3.85
Width mm
f* 2100 + 750 1800
2400 800 2100
2700 1200 2400
(3000 800 2700 , |&
' - Solid timber door 4

Doors connecting zones have the respective zone colour tiles displayed at the top.

Door 1 Wall 8 fone 4 Through Wall 3 Zone 6

2.52 m?

Editing
A door whose properties are to be edited must have its node selected with the cursor by clicking with the
right hand mouse button.

Door nodes can be selected with the cursor by clicking with the left hand mouse button.
e The selected node will be highlighted by changing colour.
¢ Highlighted nodes can be dragged to a new position.

|

To delete a door click on the door node and press the Delete a Node or Element button.

Modelling a zone with a mix of slab on ground and elevated floor

¢ Divide the room where the floor changes from on ground to elevated.
e Draw the room as two zones with different floor types
e Add an opening between the zones having the same area as the partition between them.
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External Wall

=

External walls are created when a zone is drawn.

e To inspect or edit the properties of a wall right click on the wall.
e To move a node left click the node and drag it to its new position.

e To move a wall or several sections of wall first use the Shift Key to select each node to be
moved. Drag the wall sections to the new position.

e To delete a wall click on a node at that is on the anticlockwise end of the wall to be eliminated
and press the Delete a Node or Element button.

External Wall 1 of Zone 2 Liv/Kitchen 1
) . i B) + o ' 3 Cancel

B 3000
i r . 2700
| (2550

~ 2400

Brick Vereer

Fail, 'HBH‘%CE{_\&E:E[;J& :
Sid, Anti-glare Other

o |
R 024 R 0.91 -Ah_sm'ﬂ_l,a_nﬂ_e,..l]_,!il]i

IL 80m A 1403 m* Orient 37" Rt 1.14 Ua 10.76

Beyond the Wall

e i

" Shaded &ir
o
b E.:Q{mg{*h. o

Colour determines how much of the incident solar radiation is absorbed.

Colour

Color

Basic colors: B

[l ol 0 B

HMTFEFEEN

ENAEEEEN 4

ENEEEEEN

EEEEEEEN

EEEENETE

Custorm colors:
EEEEEEEN " :
CETTTTTTI R
— : e Sat:’-&? Ereen:m

Light | SlElns LR : ! L Lum:ﬁﬁ Blue:ﬁﬁ

Absorptance 0.50 Ok ] Cancel ] Add to Custom Colors I
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Dark, medium and light are often as close as the designer gets to knowing external colours.
If the colours are known, clicking on the colour panel will open up a large choice of colours.

The colour value is converted to absorptance, the fraction of incident sunlight absorbed and turned into
heat.

The door, wall and window dimensions are shown in elevation at the same scale as the plan.
The same wall is shown below when the scale is halved.

If the tops of the walls are truncated, switch to a smaller scale.

Wall type and insulation

Brick Wereer Fail, Reflective One
Side, Arti-glare Other

Thickness m mm

R 0.24 R 091

The wall type and insulation databases will be added to as new products become available.

# FExternal Wall Insulation [E

% External Wall Type

Ea
| “

121

E

Brick Veneer P Bulk-+Foil Sided Bubble Wrap, Reflective One Sids
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e The R values displayed in the Type panel is for the material of the wall without any airspaces .
The R value of air spaces and insulation is displayed in the Insulation panel.

|L 80 m A 1403 m* Orient 37° Bt 1.14 UsA 1076
Length, Area, Orientation, Total wall R value and Total wall transmittance values are also displayed.

Thicknes= [[RIUSE mm

The thickness of the main part of the wall can be changed by entering a value in mm.
In a brick veneer wall or a cavity brick wall this dimension would apply to the width of the brick. For a log

wall this would be the width of the logs.

Wall contact

Bevond the Wall

o+ A

" Shaded Air
" Meighbour
" Earth

Air - normal external wall

Shaded Air - wall is in shade at all times

Neighbour - this is a party wall to a neighbouring unit.

Earth - the wall is in contact with the earth such as a cellar wall

Height
2400

3000
27on
[ 2850
[« 2400

e The height of the wall can be changed by entering a value in the box or selecting the appropriate

radio button.
e Thisis the height of the external wall as seen from inside the zone.
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Internal Wall

Internal walls may be a partition wall between two zones, (interzone wall), or a wall within a zone,
(intrazone wall).

Partition wall between zones

Interzone partition walls are created when a new zone is first drawn or when zone boundaries are moved.
All walls forming boundaries around zones are given 2 sets of properties. Which properties are used
depends on whether the wall forms an external boundary or joins to another zone.

To inspect or edit the properties of a wall right click on the wall.
To move a node left click the node and drag it to its new position.

e To move a wall or several sections of wall first use the Shift Key to select each node to be
moved. Drag the wall sections to the new position.

e To delete a wall click on the node that is on the anticlockwise end of the wall to be eliminated and

X
press the J Delete a Node or Element button.

Partition, Wall 5 of Zone 1 and Wall 6 of Zone 2

ﬂ .: | Aﬂ E & DKI 3€ Cancel
Im Height@mm

& 3000
2700
2550
v 24010

Cavity Panel 7Smm Wa Insulation
9ap
Thickness il mm
R 012 B D16

[L50m A 88 m Orient 90° Rt 0.28 UA 20.02

Wall within a zone ﬂ iJ E)J - DK‘ it

This type of wall can be used to provide thermal mass to a light weight area.

To draw a wall within a zone first click the Insert Internal Wall button.
Click inside the target zone where one end of the wall is to be anchored.
Move the cursor and click the mouse button to finish the wall at the other end.

e To inspect or edit the properties of a wall within a zone right click a node at either end.

e To move a node left click the node and drag it to its new position
e The wall can not be dragged out of its zone.

e To delete the wall ~Iclick on a node at either end of an intrazone internal wall and press the
Delete a Node or Element button
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The door and wall dimensions are shown in elevation at the same scale as the plan.

If the tops of the walls are truncated, switch to a smaller scale.

[ o

|

Cavity Panel 75mm Mo lheulation
g9ap
Thickness mm
R 0.12 R 0.16

Wall type and insulation
The wall type and insulation databases will be added to as new products become available.

# |nternal Wall Type

& |nternal Wall Insulation

J

Cavity Panel 75mm gap Mo Insulation

e The R values displayed in the Type panel is for the material of the wall without any airspaces .
e The R value of air spaces and insulation is displayed in the Insulation panel.

| L 50m A 885m Onent 907 Rt 0.28 UA 2002
Length, Area, Orientation, Total wall R value and Total wall transmittance values are displayed.

i 110 . . . .
Th":k"""“- il  The thickness of the main part of the wall, (in this case the plasterboard), can be
changed by entering a value in mm.

2400

3000
27on
[ 2850
[« 2400

Height
Wall height can be changed by entering a value in the box or selecting the appropriate radio button.
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External Floor

5|

The floor to the outside potentially provides a thermal link to the ground as well as useful thermal mass to
stabilise air temperatures within the building.

e In warm climates the cooler ground below the floor can serve as a useful heat sink in summer if
no carpet or insulation reduces heat flow.
e In cold climates it is useful to insulate the floor to reduce this heat loss from the building.

External Floor of Zone 2 Liv/Kitchen 1

L‘Hj ﬁ ) v ok | %cencel
Height 00  mm
2000
1500
1000
+ 600
Carpet and Underlay Bulk Insulation in Contact 0 :
: : “with Flocr LR
Suzpended Timber Floor ™ Wew Open
Bulk B ¥alue 1.0 i
(<] | 2
Ru 0.54 Ru 1.00
Rd 0.54 Rd 1.00 | Yent Area mme/fm
Rtu 1.54 UAu 2348  Area 40.00 e '
+ 1000
Rtd 1.54 UAd 23.48 ~ 2000
Zones Shanng the Same Floor Space 3000
4000
Combine Separate " BO00
1 Liwing1 v [ Living
2 Liv/Eitchen 1 | Living/Kitchen
3 et freal v | Wetfrea
4 Sleeping 1 ¥ | Sleeping
5 Comidor 1 v | Comidaor
£ Sleeping 2 ¥ | Sleeping
7 Garage 1 [~ | Garage

Under floor space

Floor spaces are automatically created when no other zone exists below all or part of the floor of a zone.
Zones that share common floor spaces must be grouped together. This includes slab on ground floors.

Zones Shanng the Same Floor Space
Combine Separate

1 Living 1 v [ Living

2 Liv/Kitchen 1 Living/Kitchen
3 WetAreal [v Wet Area

4 Sleeping 1 v Sleeping

5 Cormridor 1 [v Corridor

6 Sleeping 2 v Sleeping

7 Garage 1 B Garage

Elevated floors require input of the average under-floor height to determine the volume required for the
ventilation calculation.
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Under Floor Space

Height [E00 mm

2000
" 1500
1000
[+ | BOD

WYentilation

Ve Open

Vent Area mm?/m

f+ 7000
2000
3000
4000
G000

¢ Enclosed indicates that the only ventilation openings are those required for compliance with
building codes (see below).
e Open indicates that additional openings are provided for ventilation.
e Very Open indicates that the sub-floor space is very well ventilated with large openings.
If the ventilation type is Enclosed then the vent area must be entered as square millimetres per linear

metre of the perimeter.

Floor type, floor covering and insulation

#% External Floor... @

# Floor Covering

#% External Floor Insulation

Unit Below

Unit Below

Unit Below

v E e v

Suspended AAC (F5mm) leare. Fail, Reflective Down, Antireflective Up, Sap bo Floor

e The R value displayed in the Type panel is for the floor and covering without any airspaces
e The R value of air spaces and insulation is displayed in the Insulation panel.

Rtu 1.54 UAu 2348 Area 4000 ) ) )
Rtd 1.54 UAd 23.48 The thermal resistance, transmittance and area of the floor is

also displayed.
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Ceiling Between Levels

L

Internal floors or ceilings between levels do not exchange heat directly with the outside.
Uninsulated and uncarpeted floors with high thermal mass can stabilize the extremes in internal air
temperature. Light weight timber floors don'’t offer this potential.

Internal Ceiling of Zone 2 Liv/Kitchen 1

'-:] ﬂ 1_1 )| + ok | carcel
L twe | insuaton |
Timber Above Plasterhoard Mo lrsulation
Ru 0.26 Ru 0.15
Rd 0.26 Rd 0.13
Rtu D41 UAu 4930 Area 28.00
RAtd 0.45 UAd 4583

Ceiling type, floor covering and insulation

# Ceiling Type E|
e

e The floor cover properties are those of the floor above.
e The R value displayed in the Type panel is for the ceiling without any airspaces or floor covering.
e The R value of air spaces and insulation is displayed in the Insulation panel.

H Rtu 0.41 Uhu 1452 Area B.25
Rtd 0.45 UAd 13.50 The thermal resistance, transmittance and area of the

internal ceiling is also displayed.
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Internal Floor Covering

)

Floor coverings reduce heat flow into and through floors. Internal floor coverings reduce the ability of
mass floors to stabilise internal temperature fluctuations.

Internal Floor Cover of Zone 2

T —

Carpet

The internal floor gets its general properties from the ceiling below, but the floor coverings are selected
from this screen.

# Floor Covering

| (
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Ceiling to Roof

Ll

Page 48

Heat flow between the building and the outside air through the ceiling, roof space and roof is potentially

larger than through any other building elements other than windows and skylights.

has an enormous potential to reduce this heat flow.

Ceiling for Zone 1 Living 1

=

Plasterboard

Ru 0.06
Rd 0.06

Carmbine Separate

. I ' DK‘ 3 Cancel
T T

Bulk Insulation

Bulk A Yalue 25
4] _| 2
Au 2.50
Fld 2 5[|

Zones Sharing the same Roof Space Above the Ceiling

Living 1
Liv/Kitchen 1
Wiet Area ]
Sleeping 1
Carridar 1
Sleeping 2
Garage 1

bt e o RS ) [T R FU R S R

¥ Living
W [ Living/Kitchen
W | Wethea
W | Sleeping
¥ | Coridor
W | Sleeping
[~ | Garage

Rtu 2.56
Rtd 2.56
UAu 9.75
UAd 9.75
Area 26.50

[ Llnve.rgf_ed_Cawtﬂ
i Wentilated Cavity
r+ Highly Vented Cav
[ Rosl, ria Cavity
| finather Apartment

Ceiling type and insulation

Plasterboard

4 Ceiling Type E‘

6 Ceiling Insulation

lBulk Insulstion.

Insulating the ceiling

e The R value displayed in the Type panel is for the ceiling without any airspaces.
e The R value of air spaces and insulation is displayed in the Insulation panel.

Rtu 256
Rtd 256
UAu 9.75
UAd 9.75
Area 26.50
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Slope Deg

Slope
The ceiling slope can be determined by dragging the node or entering the value of the slope angle as
degrees in the slope field. Horizontal skylights have zero slope.

Roof space

o Roof spaces are automatically created when no other zone exists above all or part of the ceiling
of a zone.

e Zones that share common roof spaces must be grouped together.

Zones Sharning the same Roof Space
Corbing Separate

1 Living 1 I Living

2 Liv/Kitchen 1 [V Living/kitchen
3 wethreal [v Wet Area

4 Sleeping 1 [V Sleeping

5 Corridor 1 [v Carridar

E Sleeping 2 [V Sleeping

7 Garage 1 - Garage

The description of the space above the roof automatically changes the description of this space in the
Roof popup window.

Abowve the Ceiling

Unvented Cawvity
Wentilated Cavity
Highly ‘Yented Caw

)

Roof, no Cawvity

)

Another Apartment

Unvented indicates that no specific ventilation openings are provided.
Ventilated indicates that purpose-built ventilation openings are provided.

Highly Ventilated indicates that the roof space is very well ventilated with large openings.
The no cavity option replaces the roof cavity with a still air gap.
If another apartment exists above this dwelling the roof and roof space information is ignored.
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Roof

bl

Roof spaces are automatically created when no other zone exists above the ceiling of a zone.

Zones that share common roof spaces can be selected in the Ceiling screen.

Roof for. Zone 2 Liv/Kitche

‘Conugated lron Foil, Reflective Side Dawn,
o Anteglere U
Au 0.00 Ru 0.23
Rd 0.00 | Rd 0.28
Roof Shape Hoofspace ¥entilation
 Hig. @ anﬁribed'ﬁav&t?:-
o £ Wentilated Cavity
(+" Hig 1

(" Gable bath ends
1 Skilliar

=

Light |

Absorptance 050

l Rtu 0.23
Rtd 0.28

Roof type and insulation

# Roof Type

% Roof Insulation

=

(

>

-'Ebrxugatéﬂ'hﬁi?l

B I(

Slope

Slope Deg

Foi, Pefinctive Sita bown, Ak aflectve L

NE

Page 50

The roof slope can be determined by dragging the node or entering the value of the slope angle as
degrees in the slope field. This determines the area of the roof and the volume of the roof space.
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Shape
The roof shape determines the area of the roof and the volume of the roof space.

Roof Shape

+ Hip

" Hip and Gable
" Gable both ends
" Skillion

Hip Roof

<

Hip roofs minimize roof area and roof space volume.

Gable Roof

<

The triangular ends are assumed to have similar thermal properties to the roof.

Hip/Gable Roof

<

The triangular end is assumed to have similar thermal properties to the roof.

Skillion Roof

The triangular ends and the rectangle above the ceiling line are assumed to have similar thermal
properties to the roof.

Roof space ventilation

Roofspace ¥entilation

" Unvented Cavity

" Ventilated Cavity

o Highly ventilated Cavity
" Unwented, no Cavity
™ Meighbour, no Roof

Unvented indicates that no specific ventilation openings are provided.
Ventilated indicates that purpose-built ventilation openings are provided.
Highly Ventilated indicates that the roof space is very well ventilated with large openings.

The no cavity option replaces the roof cavity with a still air gap.
If another apartment exists above this dwelling the roof and roof space information is ignored.
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Colour

Colour determines how much of the incident solar radiation is absorbed.

Basic colors:

FCTEETEE

HMTFEFEEN

ENAEEEEN 1

ENEEEEEN

EEEEEEEN

EEEENETE

Custorm colors:
EEEEEEEN E
CEEEETE '
. : Sat: E Green:m

Light | Diefire Cugtonm Coloress I ColarSolid | ﬁ Blue:’ﬁ

Absorptance 0.50 k. | Cancel | #dd to Custom Calors ]

Dark, medium and light are often as close as the designer gets to knowing external colours.
If the colours are known, clicking on the colour panel will open up a large choice of colours.

The colour is converted to absorptance, the fraction of incident sunlight absorbed and turned into heat.
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Skylights and Clerestory Windows

|

Skylights contribute to the amount of solar radiation entering the building.
They also allow heat flow in and out of the building by virtue of their relatively high conductance.

To Add a skylight or clerestory window left click on the skylight button and then left click in the zone that is
to have the skylight. If the zone already contains a skylight then addition skylights can be added when
editing.

To edit the properties of a Skylight or Clerestory Window (high set vertical windows) right click in the zone
containing the skylight.

To model a true Skylight and not a Clerestory Window box is unchecked.

Skylight 1 for. Zone 6
) i v OK

:
| ——

GEN-D4-010a

Single glazed clear, Timber and
tubtilar alurminiirn

= e
Length mm 150 ¢]

Reflectance|50 =] %

Insulation R value 1.0

= E_riffu's:g'é_r.'
-~ -
 BOD 1800 B00 (1800
(a0 2100 o800 o2 -
+ 1200 ¢ 2400 1200 ¢ 2400
(1500 2700 1800 2700

T
DPEE EEE
i ]

et o N

Glazing and Frame

# Sicylight Type

% Skylight Frame

I GEN-04-010a
| Rglass 0.21

Rframe 017

- Rt 0.20

5 > UA 7.14

Single glazed clear, tubular I Tirber and alumirium

The thermal properties are displayed as different combinations of glass and frame are selected.
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Slope Deg

Slope

The slope can be determined by dragging the node or entering the value of the slope angle as degrees in
the slope field. Horizontal skylights have zero slope.

a2 | a7 || a2
307° 1{-» 127 En

\ 30?'1$->12?°
x| 27| 17

Orientation 217

One of 8 orientations is selected by clicking on the appropriate button.
The position of the button is given relative to the drawing

The drawing shows the UP direction of the screen as 37° East of North.
The actual orientation is displayed on the button.

Skylight Shaft
Lengthmm |50 %

Reflectance |50 5| %

Inzulation B value 1.0
4] | I

[ Diffuser
Skylight Shaft

Enter the length and reflectance of the shaft.
If insulated enter the R value.
If a diffuser exists at the bottom of the skylight shaft check the box.

=

Ty
Skylight characteristics can be copied g and pasted El .

These are high set vertical windows.

The Clerestory Window option allows windows to be modelled in internal walls which become external
walls towards the top, or where no wall exists below the window.

The extra bit of wall containing the glazing is also modelled.
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o I 4 o < o
Generic Custom b Clerestory Windov

1EEE—I]5—I]I]5a
T

jﬁenencs

I | .05 0.
W Raglass

0.1
Rframe 0.1
| Gks | 0.4
28
0.

15mm Panasap Dark Grey SHGC 55

o [ e v G
5 ?'!ll Eaves IW mm
Offset m mm

7
4
9
1

& = MetExt [Erysm m®
o Wall Area 225
Louwres Drapes and Pelmet
Dpenlng 90% Hl‘um 0. 33
Height [EEE mm W’ldlh| 1200 OO 1.44 w2
CoEn 1_ac|n, B0 - ote00
Coam 2100 ~ g oo .
fe 1200 [ 2400 (s 1200 [ 2400

1600 (2700 1500 ¢ 2700

T
[ o] x| e ]
wiads ]

b o I [

Skylight 1 for Zone 6
) ﬁ v oK

Generic Custom

-mmnnﬂm-

%

]

| GGG-05-005a
I?: Haglass 017
Rframe 0.14
At 0.49
Single Glazed, Alurainiuin UA 291
Tinted SHGC 0.55

There are some limitation to the properties assigned to clerestory windows compared to normal windows.
The eave information is not derived from the eaves plan so it must be entered by the user. External
shading devices can not be modelled.

The net wall area is the total area of this external wall minus the clerestory window area. Wall properties
are considered to be the same as the default wall properties.

See the window section for an explanation of the other properties.
The Custom Window selection is the same as for normal windows.
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Stair Well

E|

Stair wells provide ventilation between different levels of the building.

Stairs can only be added if there is a zone below where the target zone is clicked.

O e
e
Goes to Zone 2

Available Area 12.25

Length Width
1500 [ o
o 0
300 300
5o  BO0
900 900
{11200 1200
v 1500 4500
1800, I~ 1800
oz 2100
2400 2400
- Zon 2700
3000 > 13000

4.50 m

Page 56

The available area is the common area between the 2 zones minus any area already containing a

stairwell.

Modelling zones extending over two levels

e Draw the zone on the first floor.

e Draw another free running zone of the same floor area directly above the zone.

o Model a stair well in the top level having the same area as the floor between the levels.
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Air Flow

o
o

This screen allows some changes to be made to the air flow characteristics of each zone.

Natural Ventilation
The location and dimensions of doors, windows and other ventilation devices determines the air flow
through the building.

The Window Style determines the maximum opening possible for ventilation.
Insect screens reduce the air flow.

Infiltration

This is the uncontrolled ventilation.

Draught seals should be provided to all windows and external doors of the zone.
The air speed is calculated on an hourly basis by the engine.

Air Flow for Z1 Living 1

ﬁ . o 0K | 3 Carcel

Inzect screens v

\u"e'ﬂt.'fqrunlflu@d g.;:s heater [
Wall or ceiling vents IU_ ﬂ
Unsealed exhaust fans IU_ ﬂ
Venteddownlghs [T+

Mumber of ceiling fans |4_ﬂ

Digmeter mm
8900+ 1200 © 1400

Swept Fan Area
13 % of Hoor area 34.5n7°

Forced Air Movement Using Ceiling Fans

Fans move air which doesn't change ambient temperature but increases comfort in hot conditions by
producing lower skin temperatures by increasing the evaporation of sweat.
The maximum cooling benefit of these fans is as follows:
e 900 mm: 0.50 m/s. Cooling benefit = 1.6 degrees
e 1200 mm: 0.66 m/s. Cooling benefit = 2.4 degrees
e 1400 mm: 0.77 m/s. Cooling benefit = 2.8 degrees
This cooling benefit may be reduced according to the floor area and number of fans

"Rules of thumb" :
Bedrooms 1 x 1200 mm fan in each
Other Zones

7.5 -10mz2 1x 900 mm fan

10 - 30m?2 1 x 1200 mm fan

30 - 60m?2 2 x 1200 mm fan

60 - 90m?2 3 x 1200 mm fan

Mechanical Ventilation

This is the movement of air through the room with a blower or extractor.
When implemented, the Air Changes per Hour must be calculated from the manufacturer's data sheets.
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Editing a zone

Clicking in a zone with the Right Hand mouse button will allow information about the zone to be displayed
and edited.

Only the relevant element buttons are displayed. The Roof button may not be needed for lower floors,
and the Skylight and Stair Well buttons are not displayed if none have been modelled.

i‘ . " Ok
o0 I ]l

Mame Living 1
Living LJ
Heat Cool

vow
Floor Area 54.0 m?

A down stairs room has been selected. Part of the ceiling has a roof above and the other part has room

above.
Details for Zone 8 Sleeping 3
i v K
A ufn| s rif ~f al
Name Sleeping 3
Type i Sleeping Lj
Heat Cool

v v
Floor Area 70.0 m*

An upstairs room has been selected.

When a New Zone is first drawn it is automatically given a new name based on its type. This name can
be edited then or at this stage.

Heat Cool
v v
Floor Area 77.0 m*
Calling this as sleeping zone automatically assumes the default condition that heating and cooling will be
assessed. This can be changed here or at the Simulation Mode screen.

o
o

Air Flow

External Floor

Ceiling Between Levels

Floor Covering Between Levels
Ceiling to the Roof Space

Roof

Skylight

D B e s 23

Stair Well

Copyright Solar Logic 2007



Overshadowing by Obstacles

g

Obstructions to sunlight, such as neighbouring buildings, trees or mountains can have their shading
impact modelled.

il
mfe x|
lels]

Up to 3 obstructions in each of 4 directions can be selected.

Below is the data entry screen for obstruction to the North and another for obstructions to the East.

oo EIBE T
B 4] x| v o E i | x| v o]
o of
e o j e
180 EJ

Obstruction Number
1 2 Shading Schedule | [
3 R T T

Obstruction Humber
Shading Schedule | 1+
L1 el L2 K] nﬂr oo H8|ghl|— 300

3 0 11 12
|||||||||||||||||

|
L = 17
L | i
1 de— __+ =

T 3 Y8 9 10 11 12
||||||||||||||||||||||||

4 L2 L1

1
i
FY
=
b

The dimensions L1 and L2 are measured from the axis on the screen.
D is measured from the other axis.
In many cases the dimensions will be negative.

w

A monthly shading schedule can be applied to any obstacle such as a deciduous
tree or vertical shade cloth.

This will reset all the dimensions of the selected obstruction including the shading schedule.

Ty
g Copy dimensions and shading schedule.

_d Paste previously copied dimensions and shading schedule.



Simulation Mode

e

Mathematical Basis of BERS

The mathematical thermal simulation program at the heart of the BERS program is the ACCURATE
engine. This much enhanced version of the engine used in all previous versions of BERS was developed

with AGO funding by the CSIRO.

CSIRO

AUSTRALIA

The climate data is in the form of hourly values of temperature, humidity, solar irradiation (beam and
diffuse), wind speed and direction, and cloud cover. The majority of this data has been collected by the
Australian Bureau of Meteorology. It has been converted into a useable format under contract to the
AGO.

Bureau of Meteorology

Each Australian Post Code has been assigned the data set that most closely approximates its climate.

Thermal simulation can be undertaken in one of two modes, conditioned or free running.
In Rating Mode the heating and cooling calculation modes should not be changed from the defaults
assigned by the program.

Conditioned
Conditioned

In a "conditioned" zone, heating and cooling is available to maintain comfort.

In rating mode all zones of type Living, Living/Kitchen and Sleeping are heated and cooled to maintain
comfort while zones of type Garage, Wet Area and Corridor are not.

Ticking the Heat and/or Cool check boxes changes the type of simulation.

Simulation Mode

Conditioned Free Running " 0K
Zone Mame Heat Cool Type

il Liring 1 v v Living

2 Living/kitchen 1 v v Living/Kitchen

3 Sleeping 1 v v Sleeping

4 welfes J J Wet frea

5 Coridor 1 B B Corridor

B  Sleeping 4 v v Sleeping

¥ Liwing 2 Vv v Living

g Sleeping 2 v v Sleeping

9  Living 3 Vv v Living

10 Garage 1 B B Garage

Free Running
Free running

Zones which are not ticked are "free running"where the zone just reaches a temperature which is in
dynamic equilibrium with its environment. No heating or cooling is available to maintain comfort in these
zone.



Heat Cool

]

tchen 1
1

11

|

tchen 2

2

o M M M M Wi
e e o M M M i

tchen 3

In zones of type Living, Living/Kitchen, heating and cooling are available when needed from 7 am to 12
pm.

In zones of type Sleeping, heating and cooling are available from 4 pm to 9 am.

Although heating and cooling are available between these times, they are not invoked unless required, as
described below.

Heating

Heating is applied if the zone temperature at the end of the hour without heating is below the heating
thermostat setting. Enough heat is supplied so that the zone temperature at the end of the hour is equal
to the thermostat setting.

Cooling
Cooling is invoked in a more complicated way.

1. If at the end of the hour the zone condition (i.e. temperature and moisture content) without
cooling or ventilation is within the comfort region on the psychrometric chart, cooling is not invoked. The
comfort region is a parallelepiped, the boundaries of which are:

Top:  Absolute moisture content = 12 g/kg

Bottom: Absolute moisture content = 0 g/kg (normally it is 4 g/kg but AccuRate will not invoke cooling
merely because the air is too dry)

Right: ET* line based on (Cooling Thermostat + 2.5) degrees

Left:  Not relevant

2. If at the end of the hour the zone condition without cooling or ventilation is outside the comfort
region, ventilation is switched on (i.e. windows and other openings in this zone are opened) if the zone
temperature is above the outdoor air temperature. The new zone temperature is calculated and an indoor
air speed is estimated. If the indoor air speed is above 0.2 m/s, the comfort region described above is
extended in two ways: the top boundary becomes the 90%RH line, and the right boundary becomes an
ET* line based on (Cooling Thermostat + 2.5 + dT), where

dT = 6*(v - 0.2) - 1.6*(v - 0.2)2,
where v is the indoor air speed (m/s).

3. If the zone condition is still outside the extended comfort region, the zone openings are closed
and sufficient cooling is applied so that the zone temperature at the end of the hour is the cooling
thermostat setting.

Note that the cooling calculations include a model of a residential air conditioner cooling coil, so that
dehumidification occurs when cooling is invoked. The dehumidification energy is reported as the latent
cooling energy

Climate file comfort settings

The lower value for the heating of sleeping zones (15°C) applies between midnight and 7.00 am and the
higher (18°C) between 8.00 am and 4.00 pm.



Climate Name State Heating °C Heating °C Cooling °C
Number Sleeping Living
1 Darwin NT 15 orl8 20 26.5
2 Pt Hedland WA 15 orl8 20 27.0
3 Longreach QLD 15 or18 20 27.0
4 Carnarvon WA 15 orl8 20 26.0
5 Townsville QLD 15 orl8 20 26.5
6 Alice Springs |NT 15 orl8 20 26.5
7 Rockhampton |QLD | 15 o0r18 20 26.0
8 Moree NSW/| 150rl18 20 26.0
9 Amberley QLD | 15o0rl8 20 26.0
10 Brisbane QLD 15 orl8 20 25.5
11 Coffs Harbour [INSW/| 15 orl18 20 25.0
12 Geraldton WA 15 orl8 20 25.0
13 Perth WA 15 orl8 20 25.0
14  |Armidale NSW/| 15 o0rl8 20 24.0
15 |Williamtown NSW/| 15 o0rl8 20 25.0
16 |Adelaide SA 15 orl8 20 25.0
17 |Sydney NSW/| 15 o0rl8 20 255
18 Nowra NSW/| 15 o0rl8 20 24.5
19 |Charleville QLD 15 orl8 20 27.0
20 |Wagga NSW/| 15 o0rl18 20 25.0
21 Melbourne VIC 15 orl8 20 24.0
22 East Sale VIC 15 orl8 20 23.0
23 Launceston TAS 15 orl8 20 22.5
24 Canberra ACT 15 orl8 20 24.0
25 Cabramurra NSW| 15o0rl18 20 23.0
26 Hobart TAS 15 orl8 20 23.0
27 Mildura VIC 15 orl8 20 25.0
28 Richmond NSW/| 15 o0rl8 20 24.5
29 |Weipa QLD 15 orl8 20 26.0
30 [Wyndham WA 15 orl8 20 27.5
31 [Willis Is QLD 15 orl8 20 26.5
32 Cairns QLD 15 orl8 20 26.5
33 Broome WA 15 orl8 20 27.0
34 Learmouth WA 15 orl8 20 26.5
35 Mackay QLD 15 orl8 20 26.0
36 |Gladstone QLD 15 orl8 20 26.0
37 Halls Creek WA 15 orl8 20 27.0
38 Tennant Creek [NT 15 orl8 20 27.0
39 Mt Isa QLD 15 orl8 20 27.0
40 Newman WA 15 orl8 20 28.0
41 |Giles WA 15 orl8 20 27.5
42 Meekatharra |WA 15 or18 20 28.0
43 Oodnadatta SA 15 orl8 20 27.0
44 |Kalgoorlie WA 15 orl8 20 26.0
45 Woomera SA 15 orl8 20 26.0
46 |Cobar NSW/| 15 o0rl8 20 26.5
47 Bickley WA 15 orl8 20 24.5
48 Dubbo NSW/| 15 o0rl8 20 25.0
49 Katanning WA 15 or18 20 24.5
50 [Oakey QLD 15 orl18 20 25.0
51 Forrest WA 15 orl8 20 25.5
52 Swanbourne  |WA 15 orl8 20 25.0
53 |[Ceduna SA 15 orl8 20 24.5
54 Mandurah WA 15 orl8 20 25.0
55 Esperance WA 15 or1l8 20 24.0
56 Mascot NSW/| 15 o0rl8 20 24.5
57 [Manjimup WA 15 orl8 20 23.5
58 [Albany WA 15 orl8 20 23.5
59 Mt Lofty SA 15 orl8 20 23.0
60 |Tullamarine VIC 15 orl8 20 24.0
61 Mt Gambier SA 15 orl8 20 235
62 Moorabbin VIC 15 orl8 20 24.0
63 |Warrnambool |[VIC 15 orl8 20 23.0
64 |Cape Otway |VIC 15 orl8 20 23.0
65 |Orange NSW| 15 o0r18 20 23.0
66 Ballarat VIC 15 orl8 20 235
67 Low Head TAS 15 orl8 20 23.0
68 Launceston TAS 15 orl8 20 23.5
69 |Thredbo NSW/| 15 o0rl8 20 23.5
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Detailed Description of Building Elements

This screen can be used to check what has been modelled in the building. Most building elements are
described in detail.

NEFED

Proj ect Bribie Run 2
Location PC Lat Long Climate File
THE GATD 4325 -2l.60 139.Z0 climat3?. THT

Page Top 37" East of North

Conditioned Area 2928.0 m?
Unconditioned frea &5.5 m?
Total Floor Area 363.5 m?
Total VHndow fArea 1.1 m?
Glass to Floor Area 1%.6 %

Zone 1 Living Area on Level 1 Living 1

Rir Mowvement

Mo insect screens HNo draught seals No chimney No gas heater
0 Wall vents 0 Exhaust fans and 0 Dovmlights

Mo mechanical wentilation

Floor Area Covering Type Insulation Under Floor
54_00 80720 Carpet/Ceramic Concrete Slab on Ground No Insulation
Ceiling Area Slope Type Insulation Roo fspace
Ed_00 a Plasterboard No Insulation Another apartment above ceiling
Internal Wall Length Height hrea Type Insulation
WMall 1 z.00 2.40 4_ 80 Cawity Panel 7Smm gap No Insulation
Wall =2 z.00 Z.40 4. 80 Cawity Panel 7Smm gap HNo Insulation
Partition Wall AdjZ Length Height Area Type Insulation
Wall & z L._00 Z.40 10.42 Cawvity Panel 7imm gap HNo Insulation

—1 Refresh the screen if changes have been made.

This report can be printed.

SCRATCH File

This is the file that the BERS front end writes to the simulation engine.
It will not mean anything to most users and is only used for diagnostic purposes.

\BERS41\SCRATCH
@ Ok Column 20, Row 44

C Data type l: Project data
C

/062006 0000000000000

C:AZBERZ41\Data\Climatedclinat0l. TXT

-12.5 130.8 142.5
1C:%BER341Ydatatwindowdatal ALLWINDOWS .. BUG

output. txt

C:%BER341\ temperaturetBribiez. TEM

1 10 Energy. tit

111 airflow. Xt
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCoot
| C Basic data for wentilation modelling and numerics

e R
Wl s W e

C MaxItV MaxIVI ConwV  ConwVI UrfV FRungel MaxItT ConwT MaxIth Coms
112 100 100 0.00100 0.01000 0.20 5 100 0.10000 100 0.001c
C Cp data

13 8 -0.31 -0.65 -0.25 -0.39% -0.75 0.12 0.57 0.43

13 9 -0.64 -0.47 -0.29 -0.54 -0.51 0.34 0.60 0.25

13 10 -0.56 -0.35 -0.30 -0.61 -0.02 0O.4% 0.55 0.15

13 11 -0.32 -0.32 -0.60 O0.06 0.52 0.53 0.05 -0.60

o 0. .

13 13 -0.43 -0.69 0.20 0.59 0.35 -0.43 -0.59 -0.28
o o
o o

C Shielding factor
114 0.57
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOoCiot
C Ground model data

C Ground refl, sog area, perim, wall thick, conductance, diffusivity, edge insul, condj
115 0.2 325 g7 0.2 1.5 4.6 0.00 571

The column and row give the location of the cursor.
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Simulate

K3

This runs the thermal simulation engine. The speed depends on the computer and the complexity of the

building design.

CALCULATIONS

CALCULATIONS
ICALCULATIONS

-5

AccuRate Engine Uersion 2.11
CALCULATIONS IN PROGRESS. PLEASE WAIT

Developed with funding support from the
Australian, 2tate and Territory Governments.,
through the Energy Efficiency Working Group

of the Ministerial Council on Energy

IEEEEEEEE
I EEEEE R RS

COMPLETED FOR JAN
COMPLETED FOR FEB
COMPLETED FOR MAR
COMPLETED FOR APR
COMPLETED FOR MAY
COMPLETED
COMPLETED
COMPLETED
COMPLETED

The results are displayed in the Analysis window.

Star Panel

This panel contains the Simulate and Analysis buttons as well displaying results from previous

simulations.

nAAAk
IT C20.3 HG62.8 T IEI3.13

2 | 2 storepl_1
¥ | climatiD. TXT

o] -1 |

2 storepl_1
climat10. TXT

*kX ;

s

cC20.2 HG2.8 T 831

X

Open the Analysis window.

The history of the last 10 simulations can be examined.
The last simulation is 1, second last is 2 etc.

The project name and climate file name corresponding to the simulation
results are displayed when the history focus is changed.

The simulation results are displayed as stars. Up to 10 stars may be
displayed in half star increments.

A lemon means zero stars.

Results are also displayed in MJ/m2.

The record of the last 10 simulations can be erased.
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Analysis

Page 65

Simulated projects can have the energy performance of the whole building or of each zone within the

building analysed.

House Zones

/=]

2 storepl_1
climat10. TXT

*kX ;

Copyright Solar Logic 2007

The house button gives information about the whole building.

Analysis

foatss
ouse) zones [ ) 4| S B v o
T okkk 3 x|
ﬂ C20.3 HB28 T 83.1

2 storeyl_1
climat10. TXT

Z4z  Z01  1le7 138 115 27 g MJim?
0.0 0.5 1.0 1.5 2.0 2.5 3.0 | Stars

b | 2
Area Adjustment 1.16 Adjusted Star Rating 3.0

House - All Zones

Monthly Cooling Energy

JFMAMI I AS OND

Monthly Heating Energy

JFM&MJIJ ASOHND

The history of the last 10 simulations can be examined.
The last simulation is 1, second last is 2 etc.

The project name and climate file name corresponding to the simulation
results are displayed when the history focus is changed.

The simulation results are displayed as stars. Up to 10 stars may be
displayed in half star increments.
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s

A lemon means zero stars.

C20.3 HB28 T 4831 Results are also displayed in MJ/m2.

ﬂ The record of the last 10 simulations can be erased.
House||Zones _ . . . -
The zone button gives information about each zone in the building.

Analysis

| —
1] Aok 35 x|
_3_| E52.0 H20.8 T 728

2 storeyl_1
climat10.TXT

242 201 1e7 138 115 a7 2 Ml/mE
0.0 0.5 1.0 1.8 2.0 2.5 3.0  Skars

< ! ¥
Area Ad'iuslment' 1.16 Adjusted Star Rating 3.0

- Zone 2
- Liv/Kitchen 1 I

L

The up/down buttons allow different zones to be selected.

The Analysis form can be printed.

I3 |

Hourly temperatures can be Displayed.
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Temperature Display

B

Hourly temperatures of any zone can be displayed. This temperature profile can be compared with
e temperature profiles from other zones of the building

e temperature profiles of similar zones from other projects

o hourly temperatures from climate files can also be displayed.

Display Temperature Profiles

f 5 CABERS 4140 akahClirmate ) =

| E Weather File — oAt T%T ﬁ "'5‘"’] J%I 3¢ Cloze
C: iie Project 1 l-ﬂ Project 2 [_}1 ¥ Project3 [_}1 ¥ Project4 [_}1 . Cﬁf' 1 Diﬁte]

Climate file CLIMATZ1 1t CABERS41\Temperatie | CABERS415Temperaturs | CABERS414T emperature

Start  10JUL tempeRO T tempzR 25 Rt temnpzR 251Ntk 2z, tut _
Day Month Day Mo Outdoar A Outdoar A Outdoar A v | —E P1 Bedroom 1
Rurmpusz:Family/K. = Rurmpusz:Family/K. = Rurmpusz:Family/K. - v
[10 i] 7 ::‘i 1491 ¥ x| P2 Bedroom 1
Bedroom 2 Bedroom 2 Bedroom 2 —_— _E P3 Bedroom 1
Duration Dayps Bedroom 3 Bedroom 3 Bedroom 3
< Bathraom Bathraom Bathraom
LJ_] _P] 7 Laundry = Laundry — Laundry —
T Garage Garage Garage
Foof Space Foof Space Foof Space
End 16JUL Day No 137 Dining/Lounge e Dining/Lounge B Dining/Lounge B
“TiiJ Temperature Profiles from the start of 10 JUL to the end of 16 JUL
Al 7
bhd|
)
o
2
=S
E
@
-4
E
5
=
10
sr-——rT——rr-r"""7T"T"7T7]"""""T"T"""""""""""T"™""""""""T"T"T""T""""T"""""T""T""T""TT"T""T""T""T"T7T"7
1490 19 192 193 194 1895 196 197

Day Number

[‘\} Weather File - E:_\BEF!SAH WD atatClimate
J G S UL The climate files contain hourly climatic data.

The temperature data from any of these files can be displayed by pressing Qand select from the files.

Open Climate File

Loak in: |Lj Climate _.J : =k B
-..‘: Mame -~ Size | Tvpe Date #
2 I'Ej climat0o, T«T OKB Text Document 30409
ygciﬁnii?i 2] climatot, THT S31KE Text Document sj05+;
" @ climatz, TXT 531 KB  Text Dacumnent 24/03—
F|_' @ clirmatD3. TXT 531 KB Text Daocurnent 9/05):;
E] climato4, T=T 531 KB Text Document 2403
Desktop =
Ej climat0s, T=T 531 KB Text Document 24103
- < | o
My Metwark. File name: | LJ Open |
Places
Files of type: |Climate Filez *txt LJ Cancel

The display of this file can be toggled on or off by clicking in the check box next to the file name.
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Select the zone to be displayed.

3
To compare temperature profiles of different zones u open the temperature output files in the
Temperature subdirectory. Up to 4 projects can be compared at any one time.

Open; Temperature File

Lok in: | ) Temperature j

=] 'réj rectanglel_Base Design.bxt
Lgs Fﬂ ternps13ceilins. bxt
My Recent F—_—j temps13nolnsulation.txt
Hostients r;j tempsR.O.ExE
(f ) tempsras.txt
- [Z] tempsR25IntMass, kxt

Desktop

As each zone is selected the temperature profile will be displayed in a unique colour.

Project 1 5‘_‘3]
CABERS41MT emperature
tempaRi, bt

Outdoor
Rumpus,Farnily /K.

Bedroom 2

Clear | Delete
Al Al
Bedroom 3

Eaag::d':;ma’\f\-“c I — ¥ X P1 Bedroom 1

Garage _
Roof Space v/ x| P2 Bedroom 1

Dining/Lounge hit — v _Z] P3 Bedroom 1

I Any curve can be temporarily hidden or displayed using the check box.

ﬁ] will delete the curve completely. To display it again the zone must be reselected.

Time period to be displayed.

Cold week in winter

Clirnate file CLIMAT 2. bat

Start 10JUL

Day Month Day Ho
o 7
Duration Days
+]_| Al

End 16JUL Day Mo 157

The starting date and the number of days to be displayed can be selected.

Haot week in surmmer
Wharm week in winter
Cool week in summer
Sunny day in March
Cloudy day in March

Extreme periods can be automatically selected from the drop down list.

Changing scale

The scale of the graph can be changed with the up/down scroll arrows.
Dragging with the Right Hand mouse button can be used to change the position of the graph.
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KNI

Temperature °C

{
i

Temperature Bins

The hourly zone temperatures can be displayed in bins of one degree increment that give the
frequency of a particular temperature occurring in a zone.

These temperature bins range from <10 to >36°C. The window can be scrolled horizontally to
display the complete data set.

The zones that have been selected for each project can have their temperature distribution
compared.

Temperature Distribution

xooe| 18]14] S|

INumber of Hours per Year that the Zone Spends at Each Temperature

Temperature Bin <10 10 i1 12 13 14 15 16 17 18 19 20 21 22 23

Pl Bedroom 1 284 283 429 Lzd4 GEZ 596 635 609 EEE BES L0595 551 SO0 407 357
TZ PBedroom 1 - £ 111 3EE EeZ 7z0 704 E27 £33 &91  £€0 E78 2l2 470 407
P3 Bedroom 1 u] o o 28 215 877 930 8eSf  Le0 E£37 530 e85 1048 e82 539

[- | CABERS 14T emperature

— | tempsRZ5Intd azs bat Alternatively any temperature data output file can be opened and have
the temperatures binned. The name of the file that has been selected will
be displayed.

Temperature Distribution
R ; ~ CHBERSANT emperature T
ml Lé'J L 1 tempsFi 25l nthd azs. et i I ".’J X Close

Number of Hours per Year that the Zone Spends at Each Temperature

C:\BERS41\TemperaturetempsR25IntMass. txut

Temperature Bin <10 1o 11 iz 13 14 i5 16 17 is 12 20 21 22 23
Outdoor 1161 563 T5E 83 692 764 641 515 493 471 364 315 E33 159 137
Pumpus/Fani 1y H o u} u} 12 131 396 534 683 717 765 743 SEZ 1205 TIE &98

Bedroom 1 u} u} u} Z8 215 877 930 8ef5  Ee0 537 590 685 1048 682 539
Bedroom Z u} u} u} 33 E57Z llef 1060 732 403 28 553 752 257 877 467
Eedroom 3 u] u] u] 41 47E 1134 l04Z 25z d4&€ EB2 £zl 7zZ4  2EE 730 447
EBathroow,/C u] u] u] 10 42Eb lz20 lled 752 4b4 €82 €321 201 921 217 438
Laundry u} u} u} u} 47 837 1109 126z 537 L39 707 874 940 972 495

Garage 107 191 418 583 725 e53 704 664 601 514 495 511 4EL5 353 338
Roof Space 1274 484 533 549 5z 493 475 449 4Lz 402 340 271 Zee  zZ0z2 180

Dining/Lounge a E 47 &4z E3E 532 22e B0 El3 E74 &0l &34 820 &£EE 485
Study u] u] @0 EEE 7732 514 271 €17 EZT  EEl  e03 721 lo0l  E2e 4ED

Entry u} u} u} 0 199 1363 821 1l0s7 443 555 531 847 91EF 1170 502
GroundZone u} u} u} u} 0 420 1466 1293 245 550 1136 775 1069 1153 47

Underside of Ro 1536 453 5ze 504 452 45 435 383 3% 315 z90 277 ZE8 Z13 186
Tow of Ceilings 1218 469 533 531 E£18 504 466 4458 431 403 351 297 270 Z04 188

< | >
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The data can be printed. Landscape mode should be selected.

Temperature Histograms

@ @ Temperature data can be displayed as a series of histograms.

The height of each bar is proportional to the number of hours the zone spends at the
temperature given at its base.

Histogram of Temperature Distribution for the Rumpus/Family/K
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Roof Space L, The zone of interest can be selected from a drop down list.
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The scale of the graph can be changed by using the scale arrows.

The graph can be printed.
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Short Simulation Report

8|

The simulation results are displayed together with details of the location of the dwelling, the client and the

assessor.
Short Simulation Report
=2 i ¥ Ok
I"\.

Building Energy Rating Scheme W

Project  Bribie Run 2 F
Location THE GAP FC 4825
Climate  climat39.TXT 29/03/2005 -
p
‘ . . . . — e -
BERS V4.1 Cooling Heating Total Solar Logic
H. Willrath Copyright 2004 431 403 834 w. solarlagic. com. au

I Dwelling Details

D PNumber [DP TREWD-14384-78 Unit Number
or Hame

Lat Mumber 1 OR  HouseMumber (53

Street Mame ]BmadAve

Developrent: I
Name

; _Sgliiqrb__nr ]Lakesford
Town
State TS Post Code 2083

| Client Details

Mame BrickBilt Builders

Fhane 10? 293 G354 Fax 10? 293 G354 Email |bbb@powerup. com

Pastalsddiess [P 0 Box 4563 Cool Bay OLD 4092

StreetAddiess [17 Ash St Britstane Lane Cool Bay OLD 4092

I Assessor Details

Mame {Bill\winter

Phone 1041 365283 Fax iD? B542 3638 Email ]bilwinter@woodchuck.com.

Postal Address |

Street Address ]38? tain Drive Caltoogla Gid 2453

fgzeszor
o [Ba 2663

This an accurate assezsment of the building.

Signed by the assessor Date 4
= |
Project  Bribie Run 2
Location THE GAP FC 4825
Clmate  chmat39. TXT 28/03/2005

Jok ok

Cooling Heating Total
431 403 834

Project Details are summarised together with the heating and cooling energy load.

This report can be printed.
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Common Buttons

T [ [ e

£ |5

Information and help. Gets you to the BERS help file.

New. Start anew. Will destroy current information.

Open a file which will overwrite current information.

Save the information in a file.

colour of the zone or zones containing the element.

Reset parameters to what they were before changes were made.

Change all elements of that type to the current default.

Ty
g Copy parameters.
A Paste previously copied information.
X _
——1 Delete whatever the focus is on.
2= Print screen or file.
j
——1 Refresh the screen.
w0k )
Accept all changes and close the window.
# Cancel _ _ _
———1 Close the window without making any changes.




Thermal and Optical Definitions

R value
This is the resistance to heat flow between two surfaces at different temperatures.
Units are m2K/W.

Bulk materials have R values proportional to their thickness,
R=d/k
where k is conductivity
d is thickness

The R value for air gaps varies in a non linear way with distance.

U value or Thermal Transmittance

This is calculated as the reciprocal of the total resistance.

Transmittance has the same units as conductance but conductance is calculated surface to surface while
transmittance is calculated from internal air film to external air film.

SHGC
The Solar Heat Gain Coefficient is the fraction of solar energy incident on a window that is ultimately
converted to heat entering into the room.

Solar radiation passing through the glass is absorbed by the room and converted to heat.
Some of the radiation absorbed by the glass is transferred as heat into the room.

sun Y/
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8 P t transmission

reflection w ‘a.\_s,lriéon

_ R conduction
conduction SR convection
convection S radiation
radiation \



Material capacitance and resistance properties.

The following thermal capacitance and resistance values are used by the CSIRO thermal simulation

engine.
[ ]

Resistances and capacitances listed are for a material thickness of 1.0 m.
The actual resistance and capacitance of the material used in a construction is the product of its

thickness and the value in the table.

Index Name Capacitance |Resistance
1 |Aerated autoclaved concrete block 525.0 7.70
72 |Air-Cell Retroshield or Glareshield - not including air gaps 0.1 0.14
2 |Aluminium 2358.4 0.01
3 [Bituminous roof membrane 1646.4 6.25
4 |Brickwork: generic extruded clay brick (typical density) 1453.6 1.64
5 |Brickwork: generic pressed clay brick (typical density) 1929.2 1.11
71 |BST lightweight concrete 1128.0 3.33
6 |Carpet 147.7 17.60
7 |Carpet underlay (felt) 147.7 25.00
8 |Carpet underlay (rubber) 470.9 12.50
9 |Carpet 10 + felt underlay 10 147.7 21.30
10 [(Carpet 10 + rubber underlay 8 279.2 15.33
11 |Ceramic tile 1600.0 0.88
12 |Concrete block 190 denseweight (not core-filled) 972.4 0.97
13 [Concrete block 190 denseweight (core-filled at 1500 centres) 1177.4 0.97
52 |Concrete block 190 lightweight (not core-filled) 802.6 1.22
53 |Concrete block 190 lightweight (core-filled at 1500 centres) 1008.5 1.22
14 |Concrete block 140 denseweight (not core-filled) 1001.4 1.14
15 |[Concrete block 140 denseweight (core-filled at 1500 centres) 1200.3 1.14
54 |Concrete block 140 lightweight (not core-filled) 827.2 1.44
55 |Concrete block 140 lightweight (core-filled at 1500 centres) 1026.1 1.44
56 |Concrete block 110 denseweight (not core-filled) 1140.5 1.28
57 |Concrete block 110 lightweight (not core-filled) 941.6 1.69
16 [Concrete block 90 denseweight (not core-filled) 1237.3 1.36
58 |Concrete block 90 lightweight (not core-filled) 1060.4 1.87
17 |Concrete block 90 denseweight (core-filled) 2112.0 0.69
18 |Concrete: standard (2400 kg/m3) 2112.0 0.69
66 |Conpolcrete 329.0 12.80
19 |Copper 3516.0 0.00
20 |Corktile 900.0 12.50
21 |Felt (undercarpet) 165.6 21.70
63 |Fibre-cement sheet 1251.6 3.13
22 |Fibre-cement sheet (compressed) 1680.0 2.00
23 |Generic resistance (k = 0.1) 8.8 10.00
24 |Generic resistance (k = 0.3) 8.8 3.33
25 |Glass 2108.4 0.95
26 |Granite 2385.0 0.35
59 |Hollowcore precast concrete panel 200 1478.4 0.85
60 |Hollowcore precast concrete panel 150 1478.4 0.89
27 |Lead 1436.4 0.03
28 |Linoleum 1092.0 4.55
29 |Marble 2393.6 0.67
30 |Masonite 1716.9 4.55
31 Mud brick 1500.0 1.30
32 |Particleboard 832.0 8.30
33 |Plaster (cement:sand 1:4) 1590.0 0.91
34 |Plasterboard 924.0 5.90




35 |Plywood (softwood) 795.0 7.14
36 |Polycarbonate 1380.0 4.40
37 |Rammed earth 1940.0 0.80
69 |Reflective blind 0.0 0.00
38 |Roof tiles (clay) 1770.2 1.19
39 |Roof tiles (concrete) 2112.0 0.69
40 |Sand (building) 1200.0 3.33
41 |Sandstone 1840.0 0.77
42 |Slate 1987.5 0.67
43 |Softboard 400.0 16.70
44 |Soil (average) 1613.0 0.83
45 [Steel 3900.0 0.02
46 |Straw board 336.0 12.35
47 |Straw bale rendered 125.0 10.10
70 |Styrocon 500.0 4.27
64 [Timbercrete (solid) 1171.0 3.21
65 [Timbercrete (hollow) 834.0 3.21
61 [Timber (softwood) 1057.5 10.00
62 [Timber (hardwood) 1414.9 6.25
48 [Timber (Jarrah) 1801.6 5.00
49 [Timber (Mountain ash) 1414.9 6.25
50 [Timber (Radiata pine) 1057.5 10.00
51 \Vinyl (floor tiles) 1722.0 1.27
67 Water 4192.0 1.67
68 |Window film 0.0 0.00
201 |Cellulose fibre: loose fill (k = 0.04) 50.2 25.00
209 |Glass fibre batt (k = 0.057 density = 7 kg/m3) 6.2 17.54
210 |Glass fibre batt (k = 0.044 density = 12 kg/m3) 10.6 22.73
218 |Polyethylene foam (k = 0.04) 10.8 25.00
219 |Polyester or polyester/wool blanket (k = 0.063 density = 8 kg/m3) 8.0 15.87
220 |Polyester or polyester/wool blanket (k = 0.045 density = 16 kg/m3) 16.0 22.22
228 |Polystyrene expanded (k = 0.039) 5.4 25.64
236 |Polystyrene extruded (k = 0.028) 10.9 35.71
244 |Polyurethane rigid foamed aged (k = 0.028) 10.8 35.71
252 |Rockwool loose fill (k = 0.04) 58.9 25.00
253 |Rockwool batt (k = 0.033) 29.4 30.30
261 |Wool loose fill (k = 0.08) 14.4 12.50
262 |Wool/polyester batt 80/20 (k = 0.059 density = 8 kg/m3) 9.6 16.95
263 |Wool/polyester batt 80/20 (k = 0.045 density = 16 kg/m3) 19.2 22.22




Problems and Improvements

If the software does not appear to be operating as expected, please contact your distributor or Solar
Logic.

Solar Logic is committed to the continual improvement of this product. If you have any suggestions of
changes or additions you would like see, please contact:

Solar Logic
162 Blackwood St.
Mitchelton
Queensland 4053
Tel 07 3355 2608
email info@solarlogic.com.au
web solarlogic.com.au

Intellectual property

This manual and the BERS software is the intellectual property of Dr Holger Willrath of Solar Logic,
Queensland Copyright 2007. This manual may not be copied without the written permission from the
copyright holder.

Licence and Legal Information

The CSIRO owns the copyright to the thermal simulation engine used in BERS Pro.

The BERS Software is owned by Solar Logic. Solar Logic grants to the user a nonexclusive licence to
use this BERS Software solely for the rating of dwellings and only for the period during which the licence
is valid. The user may not commercially distribute, sublicence, resell, or otherwise transfer for any
consideration, or reproduce for any such purposes, the BERS software or User's Manual, or any other
printed or digital material, or any modification or derivation thereof, either alone or in conjunction with any
other product or program.

THIS BERS SOFTWARE IS PROVIDED TO THE USER "AS IS." SOLAR LOGIC MAKES NO WARRANTIES, EITHER EXPRESS
OR IMPLIED, WITH RESPECT TO THIS BERS SOFTWARE AND/OR ASSOCIATED MATERIALS PROVIDED TO THE USER,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR
AGAINST INFRINGEMENT OTHER THAN TO REPLACE ANY DEFECTIVE DISKS. SOLAR LOGIC DOES NOT WARRANT THAT
THE FUNCTIONS CONTAINED IN THE SOFTWARE WILL MEET YOUR REQUIREMENTS, OR THAT THE OPERATION OF THE
SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE, OR THAT DEFECTS IN THE SOFTWARE WILL BE CORRECTED.
FURTHERMORE, SOLAR LOGIC DOES NOT WARRANT OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE
RESULTS OF THE USE OF THE SOFTWARE OR ANY DOCUMENTATION PROVIDED HEREWITH IN TERMS OF THEIR
CORRECTNESS, ACCURACY, RELIABILITY, OR OTHERWISE. NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN
BY SOLAR LOGIC OR A SOLAR LOGIC AUTHORIZED REPRESENTATIVE SHALL CREATE A WARRANTY OR IN ANY WAY
INCREASE THE SCOPE OF THIS WARRANTY.

LIMITATION OF LIABILITY - SOLAR LOGIC AND ITS LICENSORS ARE NOT LIABLE FOR ANY CLAIMS OR DAMAGES
WHATSOEVER, INCLUDING PROPERTY DAMAGE, PERSONAL INJURY, INTELLECTUAL PROPERTY INFRINGEMENT, LOSS
OF PROFITS, OR INTERRUPTION OF BUSINESS, OR FOR ANY SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES,
HOWEVER CAUSED, WHETHER ARISING OUT OF BREACH OF WARRANTY, CONTRACT, TORT (INCLUDING

NEGLIGENCE), STRICT LIABILITY, OR OTHERWISE.

Building Energy Rating Scheme
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