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Overview

This research project carries

_OUt pO_St-O_CCUpanCy @8 .. Building Design Feedback to BASIX Assessment Model
investigations of new 7 "

i BASIXAssessment @€ — - - - - - - - - - e ———— o
residential buildings in NSW. It

compares BASIX modelled
Building Condition

results to monitoring data in
real-life environments for each
type of energy use in homes,
and identifies performance
issues in building condition,
appliances and consumer
behaviour.

Inform Design &
Construction

Detect
Discrepancy
Meters
Measured Energy Sensors
Performance
Survey

Households N -
Government Education Program

The findings of this research
will assist to identify areas for
improvement of the BASIX
assessment models, establish
the links between government
regulations, design options and
post-occupancy behaviour and
inform future sustainability
strategies and policy.
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This map is based on available
Basix Energy Zone Data.
Prapared By Sina Mavaddatl

Printed Date: 02/10/08

Projaction Informaticn: Type: Gaographic GDA 1954

Basix Energy Targets Across NSW

TWEED HEADS

[Building Type

Detached, semi-detached
3 storey units

4 and & storey units

6 storey units and higher
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- 28 single dwellings.
5-10 years - 23 single dwellings, 3 multi-unit dwellings.

20+ years - 10 single dwellings, 1 multi-unit dwelling.
Berowra

Confirmed Stage 02 Dwellings vs Dwelling Age

Map shows 63 out of 65 confirmed dwellings
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Zetland
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BASIX Estimation Measured Performance Human Behaviour
(Energy, Water & Thermal) (Energy) (Occupants)
Electricity & Gas Electricity & Gas Socio-Demographics
* Cooling * Cooling *  Occupancy
* Heating * Heating * Age, income, employment, etc
* Lighting * Lighting (& ceiling fans)

* Hot water

* Pool & spa

* Alternative energy supply
*  Others (aggregate)

* Ventilation

* Hot water

* Pool & spa

* Alternative energy supply

*  Others (cooking, fridge,
dishwasher, clothes washer,

Energy Use Behaviour
* Energy use

Adaptive behaviour

* Investment behaviour

Building Implementation

clothes dryer, other internal . Building changes Influential Factors
] gse) _ : « Insulation, etc »  Thermal perception
Ommon Space Services a «  Attitudes, preferences, etc

multi-unit dwellings

* Cost
* Knowledge, government
education program, etc

Building Diagnostics
Air leakage
Building envelope thermal
performance, etc

Building Design

Behaviour Assumption
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Comparison of Energy Use between BASIX Estimation
and Measured Performance

Plug loads
(including
cooking)

Lighting&
ventilation
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Comparison of Cooling Energy Use between BASIX Estimation and
Measured Performance

M BASIX estimated
W Actual (monitored)

Single storey houses ' Double storey houses ' Apartment units

Cooling energy consumption (KWh/m? Year)
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Comparison of Heating Energy Use between BASIX Estimation and
Measured Performance

M BASIX estimated
B Actual (monitored)

Single storey houses . Double storey houses . Apartment units
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Comparison of Lighting (& fan) Energy Use between BASIX Estimation and
Measured Performance

W BASIX estimated
M ‘Actual (monitored)
Double storey houses

Single storey houses Apartment units

N
n
o
[=]

2000

1500

IIIl Llllll, |‘||I| |I |I|| Aasllhftaseal

8 10 11 22 27 30 31 32 35363?384042 1 13 15 1921 23 25 26 28 29 33 34 39 41,12 14 16 17 18 20 24 43 44 45 46 47 48
Pamclpalmg dwelling house ID (#)

Lighting & Ventilation energy consumption (KWh/ Year)
[=]
=]

o

Comparison of Plug-in Appliances Energy Use between BASIX Estimation and
Measured Performance

M BASIX estimated
W Actual (monitored)

Single storey houses Double storey houses Apartment units
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Average hourly heating/ cooling
energy consumption (Wh)

Average hourly heatingf cooling
energy consumption {(Wh)
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High Cooling and Heating Energy Use (Compared to BASIX Estimation)
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Low Cooling and Heating Energy Use (Compared to BASIX Estimation)
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Heating Energy Use (Daily)

Single Storey Houses
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Cooling Energy Use (Daily)

Single Storey Houses

High energy consumption than BASIX estimatio

Average: 324.8

Low energy consumption than BASIX estimation

Average: 94.3

Average hourly cooling energy
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Double Storey Houses

High energy consumption than BASIX estimation

Average: 294.1

Average hourly cooling energy

consumption (Wh)

Low energy consumption than BASIX estimation
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Lighting (& Fan) Energy Use (Daily)
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Year/ Month/ Date
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Outdoor/Indoor temperature and cooling energy usage
(in January 2016) in a double storey house (#15)
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Personail attributes

- Ener us behaviour
- Adaptive bghaviour
- Investmernit|behaviour

Externail factors




Case example: House ID #8

[}

Dwelling I Mumber Children Elderly Home Single/double  Total floor  Orientation BASIX Actual energy
of over 65 office storied area (me) estimate consumption
occupants kW h iy kW hfyr.

B 4 2 (1] YES single 148 Westfacing 6603 83 7613

Living: South

3000 2815

Cooling Load

2500

Energy use behaviour in space cooling

2000

kWh

1500

* Use air conditioner for cooling over 10 hours during weekends
and 3-5 hours on weekday afternoons

HS HS H15 H25

mBAST RIS — MAckreconded * Turn on the air conditioner to cool air before it gets too hot
Heating Load
* Often use two operational zones of the air conditioner covering

master bedroom and living/dining space for cooling

* Close window blinds in the master bedroom facing west

* Use water sprinkler to cool alfresco area

Influential attributes

* Personal — Residents are heat sensitive and prefer cool
environment

* Social- Due to the home office and young children age below five,
house is occupied for at least 5 days per week

*  Physical environmental- Master bedroom gets too warm due to

the western orientation )
[ — e : ——




on energy
efficent
practices

Home-office

Limitation of air

Findings on Occupant Behaviour
from Dwellings with High Cooling Energy Use (Compared with BASIX Estimations)

open while

in use

More parties during
summer that

simultaneously use
indoor-outdoor

=

Open plan
layout

Organisers:

Keep a window

conditioner is

air

Children’s

movements restrict
sealing spaces when
air conditioner is in

use

HKGBC

EREERERE

House gets
unbearably hot

electricity bills
to be covered
up by solar

Very common (>50% of dwellings)
Common (<25-50% of dwellings)

Sometimes (<25% of dwellings)

Expect

High use of electricity for cooling
than BASIX estimations in free-
standing dwellings

o

SBE

r.:—*]_YC-

International Co-owners;

o ﬁ ]
e SO Suitsinsble Buslding:
@ @.I/IIS BE vNiP sod Climate Intistive

4
&

o)

Glabal ABance
P Buildngs and
Camatrurtas "



Findings on Changes of Dwelling #8 after Implementation

House ID #8

Emu Plains, 2750

Design Changes . .
2 d Estimations

AccuRate .
. . Behaviour &
Simulation Building Condition
(As-Built)

Actual Energy

Consumption

mE
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As-Built Design Changes from BASIX Estimations

Sept 2010 July 2016

Patio added to East side of the house early 2011 — BASIX Certificate in 2009.
Heating and cooling systems added to the house — BASIX estimations did not
include any heating or cooling systems.
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MJ/m2.year

AccuRate As-Built Simulation

Heating Load Cooling Load
70 70
60 60
50 - § 50
40 NE 40
30 -+ g 30 -+
20 - 20 -+
10 10
0 - \ 0
BASIX AccuRate BASIX AccuRate
(Certification, Design Stage) (Estimation, As-Built Form) (Certification, Design Stage) (Estimation, As-Built Form)

Discrepancies between BASIX and AccuRate data (as-built form) are a result
of design changes made to the house after the BASIX Certification was
completed.
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Actual Building Energy Consumption

Annual Heating Load Annual Cooling Load
800 800
700 700
600 600
g 500 -é 500
400 400
300 - 300
200 - 200
0 0 -
BASIX Actual Energy Use BASIX Actual Energy Use

Discrepancies between BASIX and actual building energy use data are
impacted by building condition and behavioural factors.
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Factors Influencing Actual Building Energy Consumption

» Building condition:

| I
-
‘

— Thermal irregularities due to
insulation performance/installation. — g —
H ’ 30.0 w: 1 28.0
— Inflitration/Exfiltration — 8. 76 ACH @ |eepiaitciiinsozc . o

S o oc 333

50Pa. l = QNN ’.P
. 4 -, = - Sty

N =
— P — =
i
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Max 37.4°C / Min 31.6°C Max 32.9°C / Min 26.2°C Max 32.7°C / Min 25.4°C

 Behaviour:

* 4 people living in house - two adults and two small children (< 5yrs).
« Home office and always someone at home to look after the children.
« Occupants are heat sensitive and prefer cool environments.

» Master bedroom gets too warm due to the western orientation.

» Often use air conditioner for cooling over 10 hours during weekends and 3 - 5
hours on weekday afternoons.

. fOften ulfse two operational zones covering master bedroom and living/dining space
or cooling
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