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EXECUTIVE SUMMARY

WSP has been engaged by The Star Entertainment Group to undertake a BCA Section J assessment using
Verification Method JV3 for the Modification 13 development of the existing Star site in Pyrmont Sydney,
Australia. This assessment will relate to the hotel, restaurant, community center, club lounge, function and
lobby spaces of the 61 storey tower and ribbon complex as outlined in red in Figure 1.

Figure 1: Scope of Section J assessment for the Star's Modification 13 development

Verification Method JV3 requires a comparison between a Reference Building — constructed in accordance
to the Deemed-to-Satisfy (DTS) provisions detailed in Section J Energy Efficiency, Volume One of the
National Construction Code (NCC) Series 2016—and a Proposed Building — representing the building
envelope design of the proposed development.

The following simulations have been carried out:

m  Reference Building + Reference Services—modelling of the building with the building envelope and
services meeting the DTS provisions

m  Proposed Building + Reference Services—modelling of the building with the building envelope meeting
the design intent and the services meeting the DTS provisions

Table 1and Figure 2 demonstrate the predicted annual energy consumption for the simulations performed.

Table 1: Simulation Results

The Star — Modification 13
09/06/2017

ANNUAL ENERGY CONSUMPTION (MWH/YEAR)
BuILDING Fans &
Heating Cooling Pumps Equipment Lighting Total
Reference Building +
Reference Services 323 422 2,964 805 764 5,278
Proposed Building +
Reference Services 282 453 2,862 805 764 5,165

Based on the modelling performed, the proposed building envelope is deemed to comply with the
performance requirements for Section J provided that the building fabric in the body of this report and new
glazing with the following thermal performance properties are implemented. For the purpose of this
assessment glazing of the following performance has been used across the entire development.

MODIFICATION 13 RIBBON AND SHGC (CENTRE OF PANE) U-VALUE (CENTRE OF PANE) VLT (CENTRE OF PANE)
TOWER
All Glazing Systems 0.32 1.62 0.64

Table 2: Compliant glazing thermal performance characteristics

It is not necessary to install the exact glazing product specified above but the U-value and the SHGC of the
glazing must be less than or equal to the specified value.

Annual Energy Consumption Comparison

6,000
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3,000
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Figure 2: Simulation Results
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1 INTRODUCTION

PURPOSE OF REPORT

WSP | Parsons Brinckerhoff has been engaged by
The Star Entertainment Group to undertake a
Section J assessment using Verification Method
JV3 for the Modification 13 development at The
Star, Sydney, at 80 Pyrmont Road, Pyrmont NSW.
This assessment relates to the hotel, restaurant,
community center, club lounge, function and lobby
spaces of the tower and ribbon development as
outlined in red in Figure 1.

Verification Method JV3 requires a comparison
between a Reference Building—constructed in
accordance the Deemed-to-Satisfy (DTS)
provisions detailed in Section J Energy Efficiency,
Volume One of the National Construction Code
(NCC) Series 2016—and a Proposed Building.

The following simulations have been carried out:

m  Reference Building + Reference Services—
energy modelling of the building with the
building envelope and services meeting the
DTS provisions

m  Proposed Building + Reference Services—
energy modelling of the building with the
building envelope meeting the design intent
and the services meeting the DTS provisions

This report presents the methodology used for the
JV3 modelling and the results of the simulations
undertaken.

The Star — Modification 13
09/06/2017

EXPERT

Alan Davis has a Bachelor of Science in
Mechanical Engineering and a Masters of Science
in Sustainable Energy Engineering. He is an
Associate Director of WSP | Parsons Brinckerhoff.
Alan has eleven years of experience in energy
modelling and building code compliance reporting.
He is a Green Star and Infrastructure
Sustainability Accredited Professional.

PERFORMANCE REQUIREMENTS

Volume One of the NCC Series 2016 Clause
A0.10 Requirements

The relevant DTS Provisions considered in the
Reference Building and the Proposed Building is
as follows:

m  Section J Part J1 Building Fabric

m  Section J Part J2 Glazing

Volume One of the NCC Series 2016 JP1
Requirements

A building, including its services, must have, to the
degree necessary, features that facilitate the
efficient use of energy appropriate to:

m The function and use of the building and its
services

m The internal environment
m  The geographic location of the building

m The effects of nearby permanent features such
as topography, structures and buildings

m Solar radiation being utilised for heating and
controlled to minimise energy for cooling

m The sealing of the building envelope against air
leakage

m The utilisation of air movement to assist
heating and cooling

m  The energy source of the services

WSP
2305180U



2 METHODOLOGY

ASSESSMENT METHOD AND
BUILDING CLASSIFICATION

Clause A0.9 of Volume One of the NCC Series 2016 stipulates that
the following assessment methods, or any combination of them, can
be used to determine that a building solution complies with the
performance requirements:

m Evidence to support that the use of a material, form of
construction or design meets a Performance Requirement or a
Deemed-to-Satisfy provision as described in A2.2

m Verification Methods such as the Verification Methods in the BCA;
or such other Verification Methods as the appropriate authority
accepts for determining compliance with the Performance
Requirements

m  Comparison with the DTS provisions
m  Expert judgement

The development seeks to demonstrate compliance with JP1 by
using:

m Verification Method JV3; determining that the annual energy
consumption of the Proposed Building is not more than the annual
energy consumption of the Reference Building

Under Part A3.2 of Volume One of the NCC, the mixed use
development includes a Class 3 residential building for the hotel
portion of the tower, Class 6 retail areas for the bars, restaurants, club
lounge and cafes and Class 9b assembly building for the community
centre and function spaces.

The site is located within Climate Zone 5.

The Star — Modification 13
09/06/2017

SOFTWARE

The computer simulation package used for
the thermal simulation was Tas version 9.4,
by Environmental Design Solutions Limited. It
is an EN ISO 13791 validated dynamic
simulation modelling (DSM) software tool and
is approved under the ABCB Protocol for
Building Energy Analysis Software, Version
2006.1.

SOURCES OF
INFORMATION

The following sources of information were
used to generate the thermal model:

= Volume One of the NCC Series 2016;
m Post competition architectural model and

drawings by Francis-Jones Morehen
Thorp (FJMT).

MODEL INFORMATION

EQUIPMENT LOADS

The simulations apply the following air
conditioning parameters, per Volume One of
the NCC Series 2016, including:

m Specification JV Table 2b and 2d for the
appliances and equipment schedule;

m  Specification JV Table 2h for equipment
loads.

MECHANICAL SERVICES

The simulations apply the following air
conditioning parameters, as per Volume One
of the NCC Series 2016, including:

m Specification JV Table 2b and 2d for the
air conditioning operational schedule;

m Clause JV3 (d), sub clause (i) (D) for the
air conditioning temperature range;

= Maximum fan motor power, as per
Specification J5.2a Table 3a.

OCCUPANCY LOADS

The simulations apply the following air
conditioning parameters, as per Volume One
of the NCC Series 2016, including:

m Specification JV Table 2b and 2d for the
occupancy schedule;

m  Specification JV, Table 2j, other
applications (a) for sensible and latent
occupancy heat gain;

m Table D1.13 for occupant density.

LIGHTING LOADS

The simulations apply the following air
conditioning parameters, as per Volume One
of the NCC Series 2016, including:

m Specification JV and Table 2b and 2d for
artificial lighting schedule;

m Table J6.2a for maximum illumination
power density.
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BUILDING FABRIC PERFORMANCE PARAMETERS

This section summarises the building fabric as modelled for the JV3 analysis. It details changes to the building elements currently specified to achieve compliance.
Table 3 lists the building fabric performance parameters used in the reference and the proposed building. There is currently no proposed deviations from the “deemed to satisfy” building fabric provisions in the proposed model.

Table 3: Thermal envelope building fabric breakdown

Building Fabric Element Reference Fabric Total R-value (m2.K/W) Proposed Fabric Total R-value (m2.K/W)

Slab on ground Nil Nil

Enclosed floor/ceiling adjacent
to a non-conditioned space

mechanically ventilated by no 1.25 1.25
more than 1.5 air changes per
hour
Suspended floor 2.0 2.0
External wall 2.8 2.8
Enclosed envelope wall 1.8 1.8

3.2 3.2
Roof

Solar absorptance < 0.4 Solar absorptance < 0.4
The Star — Modification 13 WSP
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BUILDING GLAZING PERFORMANCE PARAMETERS

The reference building glazing is developed in compliance with the National Construction Code Glazing Calculators (Volume One). Refer to Appendix 1 for the completed Glazing Calculators, Table 4 summarise the glazing

parameters used for the JV3 analysis.

Table 4: Building glazing parameters

Level

Orientation

Glass Only (centre of pane)

U-Value (W/m2K) SHGC

Reference Building Benchmark Product

Proposed Building Thermal Performance Specification

B2 - Lift Lobby

NE

5.9 0.85

Viridian Vfloat Clear 3mm
Aluminium Frame

B2 — Core Retail Area

NE

3.8 0.45

Viridian Evantage Bronze 6mm
Aluminium Frame

1.9 0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

SE

1.87 0.46

Viridian Vfloat Green N 6mm-+ Air 12mm + Clear 6mm
Aluminium Frame

B2 - Hotel Entry

Sw

1.9 0.7

Viridian Vfloat Clear 3mm + 12mm Argon + 4mm Clear
Aluminium Frame

1.9 0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

SE

1.9 0.7

Viridian Vfloat Clear 3mm + 12mm Argon + 4mm Clear,
Aluminium Frame

3.8 0.63

Viridian Evantage Clear 6mm
Aluminium Frame

NE

3.8 0.45

Viridian Evantage Bronze 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

G - Resi Lobby

5.9 0.85

Viridian Vfloat Clear 3mm
Aluminium Frame

1.7 0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NW

1.7 0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7 0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NE

1.9 0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

The Star — Modification 13
09/06/2017
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23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

1.87

0.46

Viridian Vfloat Green N 6mm+ Air 12mm + Clear 6mm
Aluminium Frame

Lvl01 - Community Centre

SW

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

2.3

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

5.9

0.85

Viridian Vfloat Clear 3mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

Lvl02 - Community Centre

SW

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

5.9

0.85

Viridian Vfloat Clear 3mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

The Star — Modification 13
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Lvi03 - Community Centre

Sw

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

NW

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

NE

0.7

0.13

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Argon + OptiWhite 8mm, Annealed, 4 mm +
16mm Argon + Eclipse Advantage Bronze, Annealed, 6mm

0.9

0.15

SHGC: 0.13

U-Value: 1.2 Wim2K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

SE

5.9

0.85

Viridian Vfloat Clear 3mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

Lvl05 - Community Centre

The Star — Modification 13
09/06/2017

1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame
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23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

2.3

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

Lvl07 - Ribbon

Sw

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NE

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

SE

1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

LvI09 - Resi Gym

The Star — Modification 13
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1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

Sw

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

SE

3.8

0.45

Viridian Evantage Bronze 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame
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LvI09 - Resi Gym

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NW

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

NE

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.87

0.46

Viridian Vfloat Green N 6mm+ Air 12mm + Clear 6mm
Aluminium Frame

Sw

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

Lvi10 - Resi Gym

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

SW

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

SE

3.8

0.45

Viridian Evantage Bronze 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

LvI39 - Hotel BOH

SW

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

Lvl40 - Sky Lobby

The Star — Modification 13
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Sw

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K
SHGC: 0.32
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1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NW

2.3

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Suncool 30/17 OW, Annealed, 6 mm +
16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm Air +
Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

Aluminium Frame

Lvi41 - Sky Lobby Mezz

R S N v

Sw

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame
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1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

10

LvI58 - Typical Hotel Plan

SW

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

LvI60 - Sky Villa
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Sw

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

1.7

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NE

0.7

0.13

SHGC: 0.13

U-Value: 1.2 Wim2K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Argon + OptiWhite 8mm, Annealed, 4 mm +
16mm Argon + Eclipse Advantage Bronze, Annealed, 6mm

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame
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0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

SE

1.7

0.17

SHGC: 0.17

U-Value: 2.2 Wim2K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

11

Lvi61 - Sky Villa

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm-+
Air 12mm + Clear 6mm
Aluminium Frame

1.7

0.17

SHGC: 0.17

U-Value: 2.2 Wim2K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NE

0.9

0.15

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Air + Optifloat Clear, Annealed, 4 mm + 16mm
Air + Eclipse Advantage Grey, Annealed, 6mm

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K

SHGC: 0.32

Aluminium Frame

Lvi59 - Club Lounge
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Sw

1.7

0.21

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + Clear 6mm
Aluminium Frame

China southern 6SJ68S-1 on Clear +12A + 6C, 100mm
U-Value: 1.6 W/m2K
SHGC: 0.32
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1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

NE

0.7

0.13

SHGC: 0.13

U-Value: 1.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington Suncool 30/17 OW, Annealed,
6 mm + 16mm Argon + OptiWhite 8mm, Annealed, 4 mm +
16mm Argon + Eclipse Advantage Bronze, Annealed, 6mm

1.7

0.17

SHGC: 0.17

U-Value: 2.2 W/m2.K

Aluminium frame

Benchmark product: Pilkington

Reflite Bronze, Annealed, 6mm + 8mm Air + Optilam OW
Double White, Laminated, 8.8mm + 9mm Air + Eclipse
Advantage Grey, Annealed, 6mm

SE

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

NW

23

0.18

Viridian Enviroshield Perfomance ITO SuperBlue 40 12.76mm
+ air 12mm + 6mm Grey
Aluminium Frame

1.9

0.3

Viridian Enviroshield Perfomance ITO SuperGreen 4 8.76mm+
Air 12mm + Clear 6mm
Aluminium Frame

Aluminium Frame

12
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5

RESULTS

The following simulations have been carried out:

m Reference Building + Reference Services—energy modelling of the building with the building envelope
and services meeting the DTS provisions.

m  Proposed Building + Reference Services—energy modelling of the building with the building envelope
meeting the design intent and the services meeting the DTS provisions.

Table 5 and Figure 3 present the predicted annual energy consumption for the simulations performed.

Based on the modelling performed, the proposed building envelope is deemed to comply with the
performance requirements of the 2016 Building Code of Australia.

The Star — Modification 13
09/06/2017

BUILDING

ANNUAL ENERGY CONSUMPTION (MWH/YEAR)

13

. . Fans & . s
Heating Cooling Pumps Equipment Lighting Total
Reference Building +
Reference Services 323 422 2,964 805 764 5,278
Proposed Building +
Reference Services 282 453 2,862 805 764 5,165
Table 5: Simulation Results
Annual Energy Consumption Comparison
6,000
g 5,000
E” e 764
<
S 4,000
=
S
<,
£ 3,000
>
2
]
& 2,000
2
§ 1,000
c
<
Reference Building + Reference Services Proposed Building + Reference Services
M Heating M Cooling M Fans & Pumps M Equipment Lighting
Figure 3: Simulation Results
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Appendix 1

GLAZING CALCULATOR
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Figure 4: NCC Glazing Calculator - The Star North Tower — Retail Glazing
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Figure 5: NCC Glazing Calculator - The Star North Tower — Hotel Lobby Glazing
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Figure 6: NCC Glazing Calculator - The Star North Tower — Ribbon Lobby Glazing
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NCC VOLUME ONE GLAZING CALCULATOR (first issued with NCC 2014)
Bhuilding namefdescription Application Climate zone
| The Star - North Tower - Resi | | other | | 5 |
Starey Facade a?eas
N NE E SE s = v NV | el
Opticn &, 28.7m* | 29.4m* [ 31m* J9Im* | 73Am* 112m* | 47.8m*
Option B S
(Haning ares iy 23.6m*  23.89m* 25.3m° 23.3m° 224m* ... B36m* 374m*
b |
Mumber of rows preferred in kable below 26 Fau clnemiy alaniaredl
GLAFING ELEMENTS. ORIENTATION SECTOR, SIZE and PERFORMANCE CHARACTERISTICSY  SHADING CALCULATED OUTCOMES OK [if inputs are valid)
" Glazing element Facing sector Size Performance P&H or device Shading Multipliers Size Outcomes
" Total Total Element share
Option System | System Heatin Area of % of
Description A Option B | Height | Width Area |U-Yalue SHGC P H PIH G q Coolin| used allowance
-1 10 [optional] fFacades | [acades [m] [m] [m] [AFFRC] | [AFRC) [m] [m] [m] [Su] q [S:] [m] used
1 |Apartment Lobby_5 5 3.95 2.54 6.2 0.79 0.00 1.00 00 ] 1003 i :
2 ROW SKIPPED {OK if intentfional)
3 |Apartment Lobby_W W 3.95 | 876 2.8 0.20 ooo] 1o00] 100] 3480
4 ROW SKIPFED [0 if intentional)
5 |Apartment Loby_ NW NV 3.95 0.52 2.8 0.20 0.750 | 3.950 | 0.15 | 0.00 0.95 0.85 | 205
E ROW SKIPPED {OK if intentfional)
7 |Apartment Lobby N N 3.95| 075 2.8 0.20 |device ooo] ooo] o19] 206
2 ROW SKIPFED [0 if intentional)
3 |Resil_W W 3.95 | 495 2.8 0.20 2350 | 4560 | 052] 060] o0o9s5] o81] 1955
10 ROW SKIPPED {OK if intentfional)
11 |Resi1_NW T 3.95 | 532 2.8 0.20 1.840 | 4660 [040] 080] o083] om3] 21m
12 ROW SKIPFED [0 if intentional)
13 |Resi1_N N 3.95 | 523 2.8 0.20 1.540 | 4550 [040] 060] o0o99] oso0] 2086
14 ROW SKIPPED {OK if intentfional)
15 |[Resi1_HNE HE 3.95 G.06 2.9 0.25 4,840 | 4,550 | 1.05 | 0.80 | 0.87 | 0.85 | 2394
16 ROW SKIPFED [0 if intentional)
17 |Resi1 E E 3.95 | 640 2.8 048 | o0720] 4550 [0156] os0| ooa] oos| 2528
13 ROW SKIPPED {OK if intentfional)
19 |Resi1_S 5 3.95 | 3.4 6.2 0.79 ooo] 1o00] 100] 1240
20 ROW SKIPFED [0 if intentional)
21 |Resi?2_SE SE 3.95 5.90 2.9 0.43 0.00 | 1.00 1.00 | 23.31
o] ROW SKIPPED {OK if intentfional)
24 |Resi2_ W W 3.95 | 746 2.8 0.20 ooo] 1o00] 100] 2947
24 ROW SKIPFED [0 if intentional)
&#|Resi2 NV T 3.95 |  3.62 2.8 0.20 poo] 1o00] 100 1430
IMPORTANT NOTICE AND DISCLAIMER IN RESPECT OF THE GLAZING CALCULATOR if inputs are valid
The Glazing Calculator has been developed by the AECE to assist in developing a better understanding of glazing energy efficiency parameters.
‘while the ABCE believes that the Glazing Caleulator, if used correctly, will produce accurate results, it is provided "as= is" and without any representation or
warranty of any kind, including that it is it for any purpose or of merchantable quality, or functions as intended or at all.
‘f'our use of the Glazing Caleulator is entirely ak your own risk. and the ABCE accepts na liability of any kind.
Copyright & 2014 - Australian Government, ‘State and Territary Gowernments of Sustralia. All Rights Fezerved

Figure 7: NCC Glazing Calculator - The Star North Tower — Residential Lobby Glazing
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Figure 8: NCC Glazing Calculator - The Star North Tower — Level 1 Glazing
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Figure 9: NCC Glazing Calculator - The Star North Tower — Level 2 Glazing
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Figure 10: NCC Glazing Calculator - The Star North Tower — Level 3 Glazing
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Figure 11: NCC Glazing Calculator - The Star North Tower — Level 5 Glazing
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NCC VOLUME ONE GLAZING CALCULATOR (first issued with NCC 2014) (TTHELPT)

Building name/description

Application

Climate zone

|other |

5

| The Star - North Tower - Ribbon/Function & Business Centre
bl

Storey Facade areas
N NE E SE s sw w MW [ interna
Option A 114m* | 684m? | 532m* | 129m* | 164m* | 552m* | 365m* | 168m*
Option B n'a
Glazingarea (4) 107Tm® 580m* 479m? 121m* 154m® 510m® 342m® 152m®
>
Number of rows preferred in table below 46 (2= currently displayed)
GLAZING ELEMENT 5, ORIENTATION SECTOR, SIZE and PERFORMANCE CHARACTERISTICS SHADING CALCULATED OUTCOMES OK (if inputs are valid)
Glazing element Facing sector Size Performance P&H or device Shading Multipliers Size QOutcomes
N Total Total
System | System Area | Element share
Description Option A Height Width Area U-Value | SHGC P H PiH G |Heating Cooling| used of % of

-T|ID (optionaly facades (m}) (m} (m®) (AFRC) | (AFRC) (mj (m} (mj {Sa) (Sc) (m*} |allowance used

1 [Kitchen/BOH_SW SW 6.75 | 2.47 2.8 0.20 000] 100] 100] 1667

2 ROW SKIPPED (OK if intentional)

3 |Kitchen/BOH_W w 6.75 ] 20.71 2.8 0.20 [000] 100] 100 [z

4 ROW SKIPPED (OK if intentional)

5 |Kitchen/BOH_NW NW 6.75 | 19.57 2.8 0.18 [000] 100] 100 [

5 ROW SKIPPED (OK if intentional)

7 |Kitchen/BOH_N N 6.75| 259 2.8 0.20 [oo00] 100] 100] 1748 BN

8 ROW SKIPPED (OK if intentional)

9 |Kitchen/BOH_S 3 6.75| 16.46 2.9 0.25 [000] 100] 100 [ 00

10 ROW SKIPPED (OK if intentional)

11 |Kitchen/BOH_E E 675 3.23 2.9 0.25 [ooo] 1o00] 100] 2180

12 ROW SKIPPED (OK if intentional)

13 |Kitchen/BOH_SE SE 675 299 2.2 0.17 [ooo] 1o00] 100] 2018

14 ROW SKIPPED (OK if intentional)

15 |Pre Function_NE NE 6.75 | 33.90 2.8 0.20 000] 100] 100 |zl

16 |Pre Function NE NE 6.75 | 12.13 2.8 0.20 | 6.200| 6.750 (092|000 | 021] 037] 8188

17 |Restaurant_NE NE 6.75 | 37.83 2.8 020 | 4360 | 6750 [065] 000 | 059 | 051 [+

18 |Bar_NE NE 6.75| 2.04 2.8 020 | 3340|6750 (049 000| 074] 0B1[ 1377

19 ROW SKIPPED (OK if intentional)

20 |Restaurant_SE SE 6.75| 272 2.2 017 | 3.070 | 6.750 [045[ 000 | 076] 069] 1636

21 |Bar_SE SE 6.75| 2.07 2.2 017 | 9.780 | 6.750 [145[ 000 | 047] 038 1397

22 |Bar/Restaurant SE SE 6.75 | 10.08 2.2 0.17 000] 100] 100] 6804

23 ROW SKIPPED (OK if intentional)

Figure 12: NCC Glazing Calculator - The Star North Tower — Level 7 Ribbon Glazing
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NCC VOLUME ONE GLAZING CALCULATOR (first issued with NCC 2014) [TTRELFT
Eiilding nametdescription Application Climate 2one
IThe Star - Morth Tower —-Hotel GymiHotel Spa l | other | | 5 |
Frarey Facade ar‘cas
Level 03 N HE E EE £ ' w HY | internal
Option A 47m* | 106m™ | 47m* 69m® | 3d4m* | 6¥m™ | 3m”
Option B i
Shogarea il FRT FinT T S&Fn®  FFm? Simt Fim?
Mumber of raws preferred in table below 231 25 cavrendly Seplapedi
GLAZING ELEMENT S, ORIENTATION SECTOR, SI1ZE and PERFORMANCE CHARACTERISTICE EHADING CALCULATED OUTCOMES OK [if input= are ralid)
) Glazing clement Facing sector Hize Performance PEH or dervice Shading Maltiplier= Zize Ontcomes
- System | Total Element share
Dption u- System Heatin Area of T of
Description A Option B | Height | Width Area Yalue SHGC P H PIH G q Cooli | wsed allowamce
T 1o [optional] Facades | facades [m] [m] [m"] [&FRC) | [AFRC) [m] [m] [m] [Zn] |mg [Bc)| [m'] used
1 |Hotel Gym_% W 3.85 3886 | 28 | 0.20 |0.520 |#¥EE| 021 000| 091| 0286|3886
a ROW SKIFPED (0K if intentiomal)
3 |Hotel Gym_Nv N 3.85 470 28 | 0.20 | 1480 [####|05E[000] 086] 06S] 470
4 ROW SKIFPED (0K if intentiomal)
5 |Hotel Gym_N N 3.85 .01 2.8 | 0.0 | 1480 |#s#8|035[000] 067 063] .00
6 ROW SKIFPED (0K if intentiomal)
7 |Hotel Gym_MNE NE 3.85 70.19 [ 2.8 | 0.20 | 1.480 |####|055[000] 0.64] 063] 0.1
& ROW SKIFPED (0K if intentiomal)
3 | Hotel Gym_E E 3.85 1244 | 2.8 | 0.20 |device [000] no0] 025] 1244
10 ROW SKIFPED (0K if intentiomal)
11 |Hotel Gym_S 5 3.85 4238 | 29 | 043 (2270 |[#¥2%|053[000] 051] 0744238
12 ROW SKIFPED (0K if intentiomal)
2 |Hotel Gym_Sw S5 3.85 1819 | 2.9 | 0.75 |2.270 |#8#8[053]0.00] 0.74] 065] 1510
14 ROW SKIFPED (0K if intentiomal)
15 |Hotel Spa_W v 3.85 18.19 | 2.8 | 0.20 |0.400 |#¥%#| 010/ 0.00] 095 093] 609
16 ROW SKIFPED (0K if intentiomal)
17 | Hotel Spa_Nw NV 3.85 26.66 | 2.8 | 0.20 |0.400 |#8#8| 00| 0.00] 0.57] 0.92] 2666
15 ROW SKIFPED (0K if intentiomal)
2 |Hotel Spa_N N 3.85 2917 | 28 | 0,20 [0.400 [###|00]000] 053] 030] 2397
20 ROW SKIFPED (0K if intentiomal)
2 |Hotel Spa_NE NE 3.85 2078 | 2.8 | 0.20 |0.400 |#%#8|00]000] 0.57] 0.92] 20008
oz ROW SKIFPED (0K if intentiomal)
& |Hotel Spa_E E 3.85 2715 | 2.8 | 0.20 |0.400 |####|00]000] 0.95] 093] 2715
24 ROW SKIFPED (0K if intentiomal)
= | Hotel Spa_SW S\ 3.85 10.63| 29 | 0.25 [Oo0] 1o0] 1o0] 063
o6 ROW SKIFPED (0K if intentiomal)
2 |Hotel Spa_5 5 3.85 16.66 | 2.9 | 0.43 [ooo] 1oo] 1o0] 1666
IMPDRT ANT NOTICE AND DISCLAIMER IN RESPECT OF THE GLAZING CALCULATOR i mgets are vakia
The Glazing Calculatar has been developed by the ABCE ta azzist in developing a better understanding of glazing energy cffizicnoy parameters.
while the ABCE belicves that the Glazing Calculatar, if uzed correctly, will produce accurate results, it is provided "az is" and without any representakion or
warranty of any kind, including that it iz fit for any purpose or of merchankable quality, or functions az intended or at all.
Taur uze of the Glazing Calzulakar iz entirely at paur awn rizk and the ABCE acceptz na liability of ang kind.
Copyright @ 2014 - Auztralian Government, State and Territory Governments of Australia, Al Rightz Rezeryed

Figure 13: NCC Glazing Calculator - The Star North Tower — Level 9 Glazing — Hotel Gym/Spa
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Figure 14: NCC Glazing Calculator - The Star North Tower — Level 9 Glazing — Resi Gym/Spa
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Figure 15: NCC Glazing Calculator - The Star North Tower — Level 10 Glazing
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Figure 16: NCC Glazing Calculator - The Star North Tower — Level 39 Glazing
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Figure 17: NCC Glazing Calculator - The Star North Tower — Level 40 Glazing
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Figure 18: NCC Glazing Calculator - The Star North Tower — Level 41 Glazing
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Figure 19: NCC Glazing Calculator - The Star North Tower — Level 58 Glazing — Representative Hotel Floor
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Figure 20: NCC Glazing Calculator - The Star North Tower — Level 59 Glazing
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