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THE CASE STUDIES - OBJECTIVES

e illustrate impact of proposed changes
e become communication materials for the industry

e demonstrate compliance with current (2016) provisions of
Section J, and

e document variations in the design to meet the 2019
proposed provisions
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THE CASE STUDIES - INTENT

To illustrate

e practicability of proposed changes
e ease of compliance, and

e to test and uncover deficiencies

Team Catalyst

‘Driving Sustainability through Teamwork*

STOCKLAND GREENHILLS SHOPPING CENTRE

MITCHELL DRIVE

Maitland, NSW
Climate zone 5
Class 6

New 34,000m2
addition

Targeting 5 star
GreenStar
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STOCKLAND GREENHILLS SHOPPIN

Proposed JV2 GreenStar verification method

Detailed HVAC model
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Roselands, NSW
9 Boarding House Units
Overnight operating building .
Climate zone 5

Class 3
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STOCKLAND WILLOWDALE CLUBHOUSE RLV

WILLOWDALE CLUBHOUSE

Denham Court, Western Sydney, Climate Zone 6

social hub for retirement village
Class 9c

operates in the daytime till late evening

pre-DA compliance route with JV3

building envelope compliance
e DTS services

Team Catalyst
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BUILDING ZONES

BCA AGED CARE CLASROC_NCG2019 ~
BCA AGED CARE CLAZS 9C_NCE2019 Cirgulation

SIMULATION MODEL




24/11/2017

Deemed to Satisfy (DTS) PROVISIONS

Model Input NCC Model Input NCC
2016 Reference 2019 Reference
Building Element |NCC 2016 DTS building NCC 2019 DTS Building
Quality of
U1 |Insulation ks ok
Roof & Ceiling
1.3 |Construction R4.2 @ 0.7 Sol Abs  yes R3.7 @ 0.4 Sol Abs  |yes
Wall and Glazing in R1.4,R0.72 @ 0.6
1.5 Walls R 2.8 @ 0.6 Sol Abs  yes combination Sol Abs
All other envelope
walls R1 for 1.5ACH ;
Envelope Walls R1.8 elsewhere yes n/a n/a
R1 to floor above
enclosed space Total Construction to
R2 to floor above meet R2 (50mm XPS
unenclosed floor Concrete Slabon  |and 250mm concrete
U1.6 [Floor space iground slab) yes
Wall and Glazing in
U2 |Glazing DTS Glazing calculator yes combination yes
g Apglication Climate zone
[ Aged Care | Class 9c aged care | [ 6
Storey e
N NE E SE s sw w NW
Option & 66.8m*  46m*  20.4m*  152m* 43.6m* 50.3m* 58.2m* 65m*
Option B
ﬁ)’.::ym[;y 14.8m* 19.5m* 4.32m* 409m* 11.1m* 27.9m?* 1.08m* 19.6m*
Mumnber of rows preferred in table below 25’ fas cvmently chsplaved
GLAZING ELEMENTS, ORIENTATION SECTOR, SIZE and PERFORMANCE CHARACTERISTICS SHADING CALCULATED DUTCOMES OK (if inputs are valid)
Glazing element Facing sector Size Performance P&H or device Shading Multipliers Size Outcomes
Total | Tolal b ! |
System = System Healin Area | Element share
Description Option A Height Width Area U-Value SHGC P H PiH G a Coolin | used of % of
J/ID (optional) facades (m) [m) (m?) | (AFRC) | (AFRC) (m) (ml (m) 1S | glSd | (m) |allowance used
1 High Level Window x 11 SE 1.18 1210 4.0 0.89 1.900 | 1.400 53] 121
2 High Level Window x 1 SE 1.18 1.18| 4.0 0.89 1.900 | 1.400
3 Lobby Window x 3 SE 2.70 7.29| 40 0.89 4.000 | 2.700 0 0%
4 Village Manager x 3 SE 2.70 4.05 4.0 0.89
5 Mutipurpose x § SE 2.70 10.80| 4.0 0.89 0.600 | 2.700
6 Library x 1 SE 1.00 254| 40 0.89
7 |Reception Window SE 2.90 290| 40 0.89
8 Reception Window swW 4.30 2140 22 0.89 9.000  4.300
9 Library x 1 sw 1.00 285| 22 0.89
10 Multipurpose NE 2.40 7.20| 6.0 0.80 | 10.000 | 2.700 %
11 Lobby Window 1 NE 2.70 270| 8.0 0.60 4.000  2.700 %
12 Lobby Window 2 NE 2.40 7.20| 8.0 0.60 4.000 | 2.700 %
13 Lobby Window 3 NE 1.50 2.40 6.0 0.60 4.000  2.700 4 %
14 Lobby x 4 NW 2.70 19,60: 4.0 0.36 1.400 | 3.600 |03 9
15 Office S 1.50 270 5.7 0.89 % of 9
16 Well Being s 1.50 2.70: 5.7 0.89 % 99
7 Hairdressing S 1.20 180| 57 0.89 % o1 9
18 Gym 8 2.70 3.80| 5.7 0.89 % 99
19 Circulation W w 1.00 1.08 6.0 0.88 0.000 00% 0
20 North Corridor Entrance N 2.70 11.04 6.0 0.66 1.000 | 2.700 | C % 99
21 Games Entrance E 2.40 4,.’!2. 3.6 0.50 00% 0
22 Sales Office sw 4.30 3.80 2.2 0.89 9.000  4.300 % 99
23 Gym North N 2.70 3.80' 6.0 0.68 9
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GLAZING 2016 VS 2019

2019 combined window/wall provisions

SHG( targej J Solar U valuj
Orientation | Window, Uwindow WWR Utotal R-wal Aperture|  Apertur:
North 0.66 5.000 0.31 2.5 0.726 0.20 0.27
South 0.45 5.000 0.42 2.5 1.450 0.19 0.36)
East 0.60 5.700 0.26 2.5 0.727 0.16 0.26|
\West 0.70 12.000 0.16 2.5 1.448 0.11 0.33

SHG(
Orientation | Window Uwindow WWR  R-wal
North 0.66 6.0 0.22 2.80
South 0.89 5.7 0.25 2.80
East 0.50 3.6 0.21 2.80
West 0.89 6.0 0.02 2.80
North East 0.60 6.0 0.43 2.80
South East 0.89 4.0 0.27 2.80
North West 0.36 4.0 0.30 2.80
South West 0.89 2.2 0.55 2.80)

2016 windows from glazing calculator; and DTS J1 wall provisions

BUILDING LOADS

bdq
J’ng
A

solar radiation

internal heat
generation

temperature
difference

air change
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LIGHTING
Model Input NCC Model Input NCC
2016 Reference 2019 Reference
Building Element NCC 2016 DTSbuilding NCC 2019 DTSBuilding
Lighting W/m?2 wW/m?2
Lounge Area for
Class 9c 10.0 y 3.0 y
Library for class 9c 10.0 y 4.5 y
Office in Class 9c 9.0 y 4.5 y
Kitchen in 9¢ 8.0 y 3.0 y
Plant room in Sc 5.0 y 1.5 y
Toilets in 9c 6.0 y 2.0 y
Corridors in 9c 8.0 y 2.5 y

OTHER SIMULATION PARAMETERS
Model Input NCC Model Input NCC
2016 Reference 2019 Reference
Building Element |NCC 2016 DTS building NCC 2019 DTS Building
Equipment 5W/m2 averaged; 5W/m?2 averaged ;
Class 9C 8760 h y 8760 h
Occupancy 75W &55W y 75W & 55W y
Density 10m2 / person y 10m2 / person
1.5ACH when plant is
OFF in all zones 0.7 ACH when plant is
1 ACH for perimeter OFF for all Zones
zones and O for center 0.35 ACH when plant is
Infiltration zone when plant Is ON y ON for all zones y
18C to 26C for all 18C to 25C
[Thermostat conditioned zones y for transient zones %
21C to 24C
for all other zones y
Schedules User Schedule y User Schedule y
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2016 CLASS 9c OPERATING SCHEDULES
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USER DEFINED SCHEDULES
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HVAC - PTHP
{

ﬁ\\ ‘
s

|

il oA
|

General
i Amenities Circulation] FTHP OX Cooling Coil
Rated total cooling capacity (W)

Autosize
Rated sensible heat ratio (SHR) Autosize
Fatad COP 3100

Rated air flow rate (m3/s)
Rated evaporator fan power pervolume flow rate (W/(m3/s))

Autosize
773.300

k4 Availabilfy schedule
Perormance Curves
[Total cooling capaciy function of temperature curve

Enetay input ratio (EIR) funchion of temparature curve

AgedCare Living HVAC Schedule

DXClgCoilTotalClgCapFuncTemperature
DXCIgCoilTotalClgCapFuncFlowFraction
DXCIgCoilEnergyinputRetioFuncTemparature

&
[ JTotal cooling capacity funclion of flow fraction curve:
(&l
s

Energy input ratio (EIR) function of

DXCigC lioFuncFlowFraction

DXCoilPartoadFractionComelation

[]Partload fraction correlation curve
Condenser

Condenser type. 1-Air cooled
Latent Capacty Degradation

r
DOAS Sefings
[ Usa D caoling coil for DOAS

«

Packaged Teminal Heat Pump (PTHP) | T:

Amenities:Circulation] FTHP

Fan

Fan placement 2-Draw through =
Fan operating mode 2-Continuous -
Cooling operation (m3/s) Autosize
Heating operation (m3/s) Autosize

When no heuhni or mnlmi is needed (m3/s) Autosize

Minimum outdoor dr
Supplemental Heater

bulb temperature for compress.._-8.000

0Pl h.. Autosize

Maximum outdoor dﬁulh hsminmhnﬂ |nrsuiiiams 21.00
Qutdoor air supply

Outdoar air flow rate during cocling operation (m3/s) Autosize
Outdoor during heafing Autosize

Outdoor air flow rate when no cooling or heating is n.. Autosize

(i3 Availability schedule AgedCare Living HVAC Schedule

[Gorers — 1

Aman ulstion] PTHP Supply Fan

ENERGY/GHG RESULTS

Run Plan NCC 2016 NCC 2019

Reference GFA| Reference GFA

Building 618m2| building 618m2

Energy
End Uses kWh kWh/m?2 kWh kWh/m?2|
Heating 1,590 2.6 4,711 7.6
Cooling 2,747 4.4 14,819 24.0
Interior Lighting 23,077 37.3 9,055 14.7,
Interior Equipment 22,312 36.1 22,312 36.1]
Fans 1,992 3.2 5,648 9.1
ITotal End Uses 51,718 83.7 56,545 91.5
[Total HVAC 6,329 10.2] 25,179 40.7
Greenhouse Gas
Emissions kgCO2-e /GJ 49,339 79.8 53,944 87.3

NCC 2016 REFERENCE BUILDING
FansHeatingc‘w“ng
4% 3%

5%

Interior
Lighting
45%

NCC 2019 REFERENCE BUILDING

Fans Heating
10% 8%

Cooling
26%

Interior
Lighting
16%
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ENERGY/GHG RESULTS

NCC 2016 Ref Bldg
Envelope + NCC
Run Plan NCC 2016 2019 (Ltg + NCC 2019
Reference GFA| [Thermostat+ Reference
Building 618m2| |Infiltration) GFA 618m2  |building GFA 618m2|
Energy
End Uses kWh kWh/m?2| kWh kWh/m2| kWh kWh/m2|
Heating 1,590 2.6 3,929 6.4 4,711 7.6
Cooling 2,747 4.4 4,823 7.8 14,819 24.0
Interior Lighting 23,077 37.3] 9,055 14.7| 9,055 14.7|
Interior Equipment 22,312 36.1| 22,312 36.1 22,312 36.1
Fans 1,992 3.2 2,215 3.6 5,648 9.1
[Total End Uses 51,718 83.7 42,334 68.5 56,545 91.5
[Total HVAC 6,329 10.2 10,967 17.7 25,179 40.7
Greenhouse Gas
Emissions kgCO2-e /GJ 49,339 79.8 40,386 65.4 53,944 87.3
Team Catalyst
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SLAB RESPONSE - WINTER

Hourly Daly Monthly Annual / Runperiod

Hourly Frequency
01/01/2002 00:00 - 31/12/2002 23:00. Hourly Frequency

— Surface DEiR FICR TEmpErBLre, LOBBY.LOUNGE_GROUNDFLOOR 000 -

Sutice bce Pice Tempwahrs, LOSSYOUNGE GROUNDFLOOR
— 0 OUI0 AT DryUD TETORELIE - AQEXEY 30
— 707 Windows Tota Tranemited Soar Radaton Ase M;.\.«ge A;:rze Viiowdie NCCI01 !!'-(e Buikding_DAy Schede Siab Temp

CC2015 Refrence Bubdng DAy Schedule_Siab Temp
9 A Bindeg OAy Scimdde Sminsuizied Sian

3AM BAM 9AM 12PM IPM &PM PM
Jul 2002 Date/Time
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SLAB RESPONSE - SUMMER

Houly Daly Monthly Annual /Runperiod
Hourly Frequency

01/01/2002 00:00 - 31/12/2002 23:00, Hourly Frequency

== Srfica Fide Faca Tempeaira LOBSY LOUNGE_GROUNDFLOOR 000 - Ageacars Wiiowdae NCC013 Asrance Buidng DAy Sceduis_Sian Temp

Sutace Feise Face Temperaurs, LOSSY LOUNGE_GROUNDFLOOR 0 0.0 - AJatcars Wiowdsie NCC2019 Rafrance Busang DAy Schanse_URINGulstad SIan
= S Ot Av Doyt Tempates - Agediare WWowdse NCCX0H Rstwence Susdn DAy Stnedse S Terp
m— Zong ViinGONS o Transmimes Sua R3aaon Ams LOSETLOUNGE - Agescars VWowdme NCCI019 Rafwanca Susang DAy Scagus Sias Temp

Feb 2002 Dste/Time

SLAB RESPONSE — MID SEASONS

Houty Daly  Monthly Annual / Runperiod
Hourly Frequency

01/01/2002 00:00 - 31/12/2002 23:00. Hourly Frequency

—— Sufice e Fxce Tempsise, LOSSYLOUNGE GROUNDFLOOR 030 - AgeXcas VWiowdse NCCIJTS Seence Budng DAy Scheduls _Sias Tems
00 n - AgEscars VWmowama NCCI13 Retenca Busdng DAy Screde_uninuiated Siag
atrence Susdng_Day SChadse S Temg
m— Z3ne Windows Total Transmified Soiar Radaton Azie, LOBSYLOUNGE - ngm. NEondale NCCI019 Refrence Busdng DAy Schedue Siab Temp

iy 3 aa gl

A4 4 . EE BT ey SRS LSRN eSS EFETE SN

3AM
Mar 11 2002

-
BAM

I t t | AP o T
SAM 12PM 3PM  6PM  SPM 12 3AM  BAM SAM 12PM  3PM  6PM  SPM 13

Date/Time
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ENERGY/GHG RESULTS

'Driving Sustainability through Teamwork"

NCC 2016 Ref Bldg NCC 2019
Envelope + NCC Reference
Run Plan NCC 2016 2019 (Ltg + NCC 2019 Building +
Reference GFA| [Thermostat+ Reference Uninsulated
Building 618m2| |Infiltration) GFA 618m2  |building GFA 618m2| Slab GFA 618m2|
Energy
End Uses kwh kWh/m2| kWh kWh/m2| kWh kWh/m2| kWh kWh/m2|
Heating 1,590 2.6 3,929 6.4 4,711 7.6 5,943 9.6
Cooling 2,747 4.4 4,823 7.8 14,819 24.0 8,761 14.2
Interior Lighting 23,077 37.3] 9,055 14.7| 9,055 14.7| 9,055 14.7|
Interior Equipment 22,312 36.1| 22,312 36.1 22,312 36.1 22,312 36.1
Fans 1,992 3.2 2,215 3.6 5,648 9.1 4,944 8.0
[Total End Uses 51,718 83.7 42,334 68.5 56,545 91.5 51,015 82.5
[Total HVAC 6,329 10.2 10,967 17.7 25,179 40.7 19,648 31.8
Greenhouse Gas
Emissions kgCO2-e /GJ 49,339 79.8 40,386 65.4 53,944 87.3 48,668 78.8
Team Catalyst

WINTER DAY COMFORT - PMV

Houly Daly Monthly Annual / Runperod

Hourly Frequency

01/0172002 0000 - 3111212002 23:00, Hourly Frequency

m— St Outdoor Ar Dybuls Temperature - Agedcare_Wilowdsie_NCC2019 Reference Buidng_DAy Schedule_Siab Temp

Zone Thermal Comfort Fangar Model PMV. PEOPLE LOBBY:LOUNGE - NCC2016_Reference Building with sisb Tamp

== Zone Thamas! Comfor Fanger Model PMV, PEOPLE LOBBY:LOUNGE - Agedcsre_Wilowdsla_NCC2019 Referance Bulding_DAy Schedule_Sisb Temp

QAM 12PM

2un 30 200

3PM
DateTimes

6PM
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WINTER WEEK COMFORT - PMV

Houy Dady  Monthly Annual / Runpenod
Hourly Frequency

0170172002 00:00 - 31/12/2002 23:00, Hourly Frequency

—— Site Ouldoor Ak Debule Temperatuse - Agedcare_Wilowdale_NCC2015 Refermnce Buiding_DAy Schedule_Siab Teme

Zone Themmal Comfort Fanger Model PMY. PEOPLE LOBEY LOUNGE - NCC2010_Reference Bulding with sisb Temp
= Zona Tharma! Comiodt Fanger Mods! PMV, PEOPLE LOBEY-LOUNGE - Agedears_Wilowdals_NCT2019 Reference Buiding_Diy Schaduls_Siah Tams

b 2000

DateTims

SUMMER WEEK COMFORT - PMV

Houty Daly Monthly Annual / Runperod
Hourly Frequency

010172002 00:00 - 3111272002 23:00, Hourly Frequency

m—— Sita Outdoor Air Drybult T - Agedcare_| _NCC2013

Buiding_DAy Schadule_Sisb Tamp

Zone Thermal Comfort Fanger Mode! PAY, PEOPLE LOSSY:LOUNGE - NCC2010_Raterence Suliding with sab Temp
= Zone Tharmal Camfors Fanger Mode! PAY, FEOPLE LOBEY-LOUNGE - Agedesrs_Wilcwdsls_NCC2019 Referance Buiding_DAy Scheduls_Siab Tems
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