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Dr Angelo Delsante

Congratulations on 27 years of dedication to house energy modelling
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The AccuRate Development Team

Mingwel Zhou: Integrated Sustainability Assessment Platform

Dong Chen, Zhengen Ren: Building Thermal Modelling and
Sustainability

* Yong Bing Khoo, Lan Ding, Wan Yee Chan, Stephen Egan, Kevin
McDonald, Melissa James: Software Development

)

The Latest in Software Innovation Update on AccuRate Development



Some New Developments in AccuRate

« Implementation of NFRC window data in AccuRate
» Improvement of the stability and accuracy of air flow modelling
« Validation against measurements from houses

* AccuRateNZ
« NFRC window system
» Implementation of the effect of downlights on ceiling insulation
« Implementation of thermal bridging

« AccuRate Sustainability Tool

* New improvements and features in considerations
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Using NFRC Window Data in AccuRate

« NFRC-compliant product ratings introduced in 2006. All window
energy ratings will be carried out according to NFRC
procedures

* Products rated at NFRC 100-2001:

» U-value: -18°C outdoors, 21°C indoors, 5.5 m/s wind speed

« SHGC: 32°C outdoors, 24 °C indoors, incident solar 780 W/m2 normal to
glass

« NFRC 100-2001 winter conditions are extreme compared with the
ANAC conditions used for AccuRate’s current window data files:
 16.4°C outdoors, 20°C indoors, 3.1 m/s wind speed, 100 W/m? incident solar

» Therefore at each hour AccuRate must be able to convert NFRC U-
values for glazing and frame to U-values at prevailing conditions
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Using NFRC Window Data in AccuRate

File ‘Window Help

Processing Window5 Reports_ ajgn|

to WDFs for AccuRate

Input

Glazing type: |Windows

‘window 5 detailed report file name [no spaces, omit extenzio

11 Testwindow WEDHR

EnergyPlus report file name [ho spaces, omit extengion]: ITestWindow_EPH

Window (WindowDF.WIN)
TestWindow0l -4
TestWindowl2 -A

 Dutput
{+ Engine and AccuRate lbrary files " Engine files only Ul files anly
M anufacturer: IWlndow
Output file name [no spaces, omit extension): IWlndowDF
Fun
- Summarny

WindowDF .BHG copied to \LIB folder
WindowDF _WIN copied to \LIB folder

CONSTRUCTICNS
2 records processed
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Improvement in Air Flow Modelling

Opening

2-zone model of kitchen and living 1-zone model of kitchen and living

* There is potentially a star rating difference of 1 star
with the current commercial version

* The new engine with improved air flow modelling
eliminates this problem
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Validation with House Test Results from Darwin
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AccuRateNZ

« NFRC window system

« NFRC-rated generic windows
 Implementation of downlights
« Reduces R-value of ceiling insulation

+" AccuRate NZ V1.2.2.0: C:\AccuRateNZ01020200\Projects\Test building for EECA.PRO - [Databook (Base Design)]
,@' File Actions Configure Window Help = IEI x
u F'miec:tl Constructions  Zanes | Shadingl Elementsl Ventilationl Inliltrationl

Zohes

Living area Open-plan Living/Kitchen |1EE.I:||]
‘;S:) Bedroom 1 Bedioom 38.40 B Ea
Bedroom 2 Bedioom 38.40 5| B
@ Altic: Roof Space 5E.00 O ]
- | 3
#'- Hew | E@ Dgplicatel = Delete | % Select Alll ) Help |

Common Properties of Selected Zone:

EE
Lighting CelingFans
5 Mame: Living area
ame I = Number of recessed downlights: I 43, Nurmber: I UH.
Type: IDpen-pIan Living/Kitchen ;I
Ig. Type: |12DD rrn diameter VI
Wolume: I 15200 ﬂ e
@ Floor Height: 0004 m
Mazx. Ceiling
Height Abave 2403 m
e Floor:
Heated: rd Cooled: i~
« Apply | ¥ Cancel | ) Help |
| Rating |
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AccuRateNZ

AccuRate NZ V1.2.2

File  Actions

Configure  Window  Help

s Databook (Base Desig

Project  Constructions |Zunes| Shadingl E

External Wall Constructio

dﬂew | EEDE

110 Libram.. |

EEBOCT L

Description: IEevelrback ‘Wheatherboard direc

External IBndged |Layer IMatenaI
| O 1

Timber [softwoor

« Thermal bridging implementation

‘AccuRateNZ01020200\Projects\Test building for EECA.PRO

-2+ AccuRate Help

Bridging Material Selector =

Concrete structural
None
Polystprens expanded class H [k = 0.034]
Polystyrene expanded class 5 [k = 0.047]
Small air gap - heat flow dawn

mall air gap - heat flow horiz.
Small air gap - heat flow up

il
Timber [softwoods: e.g. pine @ 12% mc)
Timber [zoftwoods: e.q. pine & 20% mc)

K Cancel |
© Help |

]

|

|

|

| o 3
Intemal

—

4

Tatal R [heat flow up): [2.20

Plasterboard [Gypsum] 10

kA Total B (heat flow down]: [2.20

ek

Tatal U [heat flow up). |0.45 Wit Te

External Surface

Fixing D ata for steel frames only

Colaur: IMedlum

Solar Absorptance: I5U vl %

ook

;I Frame Type—
© dam

" Hybrid / Cold
* Mot Applicable

Layerno.: |0 > Cross Section Area: [
MNo. perme; |0 >

Fixing b aterial: |-|

Internal Surface
< [
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File Edit Eookmark Options Help
Qontentsl Index I Back I Print | < | 2> |
Bridging Data 1 ﬂ
x|
Frame
’7(3' Tirnber " Sleel ‘
Fraction: 02123 H. ©) Calculate Fraction |
—Stud —Dwangs—
Quick Select: Quick Select vl
Stud Depth; Diwang Depth: 14021 mm
© Copy
Stud Width: Diwwang Width: 45041 mm
Stud S pacing: I4UU 'I mm Dwang Spacing: I4UU | mm
Flange ‘width: I UH. i Flange /it I UH. i
w Ok | 3¢ Cancel | © Help |
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AccuRate Sustainability Tool

« Thermal Modelling
« Lighting

+I* AccuRate V1.1.4.1 Research version - not for rating: E:\nathers4\Projects\Lighting\Example 1-storey house.PRO

File Actions Configure Window Help

u +" Databook (Base Design)
B Proiectl Eonstructionsl Zonesl Shadingl Elements | Yentilation Lighting | Hotwaterl
= Electric Lighting
ti:} Consumption | Type Length Width Height Surf. Refl. Lum. Type Mo Lum. Lz =
@ Wwialk in Robe 109.50 Bedioom 216 1215 1240 Light Direct 2 I

Ensuite 109.50 Bedroom 276 276 240 Light Direct 2 Irn
Study 0.00 Other [daytime uzage) 336 336 1240 Light | Direct 2 Irn

Bed 2 109,50 Bedroom 320 320 240 Light | Direct 2 Iru
E Bath 0.00 Other [daytime uzage) 283 283 1240 Light Direct 2 Iru

Wi 0.o0 Other [daytime uzage) 1.69 163 1240 | Light Direct 2 Irn

Laundry 0.0 Other [daytime uzage) 242 242 240 | Light Direct 2 Iru

Bed 3 142.35 Bedroom 352 352 240 | Light Direct 2 Irn

Rumpus 0.00 Other [daytime uzage) 4.BE 4.EE 240 |Light | Direct 2 Irn
Family / Meals E13.20 Living 556 h.BE 240 Light Direct 2 Iru

b 1 | | »
(E
D Energy Cansumed | Caleulations |
@ Zone Type:  |Bedioom sl i Ll | g ~Total Home Annual Energy Congumed by Lighting [kiwh]
Surface Reflection:  |Light v| Lemp'Wattage: |25 2

@ Lumination Type:  |Direct =] Mo. Lampz: |4 -

Lamp Type:  |Incandescent GLS LI Length: |2.81 = ? 4 5
e Dimming:  |Mone hd widthe | 381 = o

Switching:  |Manual - Height: | 240 =
i s = r~Total Home Average lllumination Power Dengity MW ]
9 ] 5 0
o Apply | 3¢ Cancel © Help
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AccuRate Sustainability Tool

Hot-Water

+" AccuRate ¥1.1.4.1 Research version - not for rating: E:\nathers4\Projects\Lighting\Example 1-storey house.PRO
File Actions Configure Window Help

s Databook (Base Design)

Proiect' Constructions' Zonesl Shading| Elements | Ventilation | Lighting Hotwater

Hot Water Systems

B
2
5
W
9
adl

4k New | = Delete © Help
Detai I Calculations I
Detail
—hain Heater Shower —Solar Syztem
Fain Heater Type: IGas Instantaneous LI v Haz a Shawer ¥ Has a Salar System
Spstem P : |Medi - Callectar Area: 2 :’
Diistribution Type: INon-circulating [normal] LI Ll b bl I bl —I SECEl o Ll
Flovs R ate: I'ID.SDDH Circulation: Th iphi
Grade of [nsulation: Ilnsulated LI = et szl
. . [~ Heat Recovery System Collector Plate: Plate
Corvergion Efficiency: a5 = [~ Tepid Water Fietum Shorags Voline: ﬂ
Control System ‘wWattage: I 3} Hv et Outdoors
Fuel Source: INﬂthE‘I Gas LI R L e s Cantral System wattage: ﬂ
I~ Has a Solid Fuel Booster
& Lpply X Cancel ©) Help

The Latest in Software Innovation Update on AccuRate Development

* @

CSIRO




New improvements and features in consideration

« ABSA’s report on AccuRate Input Streamlining - fast input of
project in AccuRate and better reporting of results

» Feedback loop for better design alternatives

» AccuRate Batch — multiple projects simulations for research,
auditing purposes

» Improvements in AccuRate engine: skylights, new construction
materials, blinds ...

* BIM interface
* Integrated Sustainability Assessment Platform
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CSIRO Sustainable Ecosystems
Dong Chen
Research Scientist

Phone: 03 92526056
Email: Dong.Chen@csiro.au
Web: www.csiro.au

Thank you

Contact Us
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