Example energy efficiency calculation

NCC 2022 Volume One Deemed-to-Satisfy
elemental provisions, Class 2, climate zone 6

This case study provides an example of the calculations required to demonstrate
compliance with the Part J Energy Efficiency Performance Requirements J1P2
and J1P3 using the proposed Deemed-to-Satisfy elemental provisions of

NCC 2022 Volume One.

The example building is a steel-framed sole-occupancy unit on the top floor of a
3-storey apartment complex located in Melbourne, Victoria. The case study
shows how to calculate the requirements for the building fabric and equivalent
energy usage. Example calculations for building sealing and Class 2 common
area services are not included as no changes have been proposed to these
provisions in NCC 2022.

Construction and site details

Table 1 Site and construction details (Plans in Attachment A)

Building Element Detail

Building location Victoria
NCC climate zone 6
NCC building classification Class 2 sole-occupancy unit (SOU) on

top storey of a three storey complex

© Commonwealth of Australia and the States and Territories of Australia 2021, published by the Australian Building Codes Board.

The material in this publication is licensed under a Creative Commons Attribution-No Derivatives—4.0 International licence,
with the exception of third party materials and any trade marks. It is provided for general information only and without warranties of
any kind. You may not make derivatives of this publication, but may only use a verbatim copy. More information on this CC BY ND
licence is set out at the Creative Commons Website. For information regarding this publication, see www.abcb.gov.au.



http://www.creativecommons.org/licenses/by/4.0

Building Element Detail

Roof & ceiling general
arrangements

External wall general
arrangements

Floors and subfloor wall general
arrangements

Main type of heater

Main type of cooler

Type of water heater

Installed capacity of rooftop
photovoltaics

Swimming pool

Spa

¢ Flat with flat ceiling

e Eaves as shown on plan - roof of
balcony area considered as eave

e Steel framed

e Metal sheet roof — colour -
Colourbond ‘Monument’ — Solar
Absorptance (SA) 0.73

¢ Downlights (to 0.5% of plan area of
ceiling)

e Steel frame, bulk insulation with
weather barrier

e Lightweight external fibre cement
cladding — Colorbond ‘Shale Grey’ -
SA 0.43

e Wall height = 2400mm

e Concrete floor
e Floor area of building Class 2 SOU-
approx. 107m?

Un-ducted heat pump split system 9kW —
2.5 stars (GEMS 2019)

Un-ducted heat pump split system 9kW —
2.5 stars (GEMS 2019)

Gas instantaneous

0.0kW

No pool

No spa




Building Element Detail

Windows Aluminium framed, double glazed - clear
glass
Black powder coated — SA = 0.96
North Glazing = 11.52m?, East Glazing =
11.07m?
North Wall Area = 29.6m? , East Wall Area
= 22.8m?

Calculations

Compliance Pathway: Compliance with the Performance Requirement J7P2
Building Fabric of sole-occupancy unit of a Class 2 building or a Class 4 partis
achieved in this example as a Deemed-to-Satisfy Solution in accordance with
J2D2(2)(b). This requires compliance with the following clauses and sub-clauses:

e J3D3(b) to J3D3(e); and

e J3D7;and

e J3D8 and J3D11 to J3D13 or
e J3D9; and

« J3D10.

Compliance Pathway: Compliance with the Performance Requirement J7P3
Energy Usage of sole-occupancy unit of a Class 2 building or a Class 4 partis
achieved in this example using the Whole-of-Home standard using the ABCB
Whole-of-Home Calculator (Beta) as evidence. This requires compliance with
clause J3D14.

Note, clause J3D1 Elemental provisions for Class 2 building or a Class 4 part
outlines the applicable provisions required for compliance with the Performance
Requirements in general. J2D2(2)(b) provides detailed requirements of the
relevant provisions for compliance with Performance Requirement J1P2 as
summarised above.

Example calculations for compliance with Performance Requirements J1P1 and
J1P4 have not been included as part of this example as they are not relevant to
Class 2 SOUs and shall be considered separately.




J1P2 - Building fabric

1.

7.

Sub-clause J3D3(b) requires compliance with clause J4D3 for general
thermal construction.
a. This example calculation assumes that the relevant J4D3 requirements
for general thermal construction have been met.

Sub-clause J3D3(c) requires compliance with clause J3D5 and J3D6 for
thermal breaks.

Sub-clause J3D3(d) requires compliance with sub-clauses J4D7(3) and
J4D7(4) for floor edge insulation.
a. There is no requirement to comply with this clause as the example
does not involve a concrete slab on the ground, and there is no in-slab
or in-screed heating or cooling system installed.

Sub-clause J3D3(e) requires compliance with Part J5 for building sealing.
a. This example calculation assumes that the relevant Part J5
requirements have been met through standard construction practice.

Clause J3D5 requires:

a. Aroof thermal break of R0.2 required as all components of the roof are
metal with the ceiling lining being directly fixed to the components. As
the building is of Type A construction for fire safety purposes, this
component is to be non-combustible strip applied over the vapour
permeable membrane and framing members.

Clause J3D6 requires:

a. A wall thermal break of R0.2 is required as the wall lining of the
example building is directly fixed to the metal frame and the external
cladding is a fibre-cement product. As the building is of Type A
construction this component is to be non-combustible strip applied
over the vapour permeable membrane and framing members. This
requirement is meet through the installation of a R1.0 under the
requirements of clause J3D7.

Clause J3D7 Roofs requires:
a. Under (1)(f), the minimum R-Value to be achieved by a building in
climate zone 6 is to be R3.5 or, if the roof contains reflective insulation,
R3.0.




b. There are no conditions applied to the SA of the upper surface of a
roof in climate zone 6.

c. For this example, it is assumed that reflective insulation has been
installed in compliance with sub-clause J3D7(3)(a)-(c) making the
nominated R-Value R3.0.

d. The loss of insulation associated with exhaust fans, flues or recessed
downlights has been has been compensated by increasing the R-Value
of the ceiling insulation to R3.4 in accordance with Table J3D7s.

e. To comply with the thermal bridging requirements of sub-clause
J3D7(5)(b) Option 2 of Table J3D7w was selected and a thermal break
strip of R1.0 is to be installed. This R1.0 thermal break will also meet
the requirements of clause J3D6.

8. Clause J3D8 External Walls requires:

a. Under sub-clause (1)(a)(iii), the ratio of opaque external walls to the
floor area is 28% which is 220% and <35%, so the Total R-Value of the
external walls must be a minimum of R1.83.

i. Glazing Area: 4(3.24) + 2.16 + 5.67 + 1.80 = 22.59
ii. Opaque External Wall Area: [(12.34 x 2.40) + (9.50 x 2.4)] -

22.59 = 29.85
iii. Opaque External Wall Area to Floor Ratio: % x 100 = 27.89% ..
28%

b. The ‘Build a Wall’ feature of the ABCB Facade Calculator tool was used
to calculate the external wall Total R-Value for this example. A wall
system using a steel frame, plasterboard, bulk insulation, a weather
barrier and external cladding was used. The insulation of this system
was R2.0. When installed at 600mm centres with a thermal break strip
of R0O.2, the overall R-Value of the system is R1.85.

c. Under sub-clause (3), there is no requirement in climate zone 6 for
external walls to achieve a minimum or maximum solar absorptance
figure.

9. Clause J3D9 Wall Glazing.
a. Compliance via the whole-of-fagade pathway is not applicable as the
minimum requirements for walls (clause J3D8) and windows (clauses
J3D11-13) are being met separately.




10. Clause J3D10 Floors.
a. There is no requirement for the floor of the building to have insulation
installed under this clause as the floor is above the ground and not
above a carpark.

11. Clause J3D11 External Winter Glazing — The Beta Glazing Calculator for NCC
2022 (Attachment B) was used to support the calculations that show that the
selected glazing would be compliant with this clause.

a. Table J3D11a provides the maximum SHGC ratio as 8.36 for climate
zone 6.
i. This ratio has been achieved. (Note: Calculator has rounded
8.36 to 8.4)
b. Aluminium frame, double glazed, clear glass, dark frame
i. Windows - U-Value: 4.20, SHGC: 0.69.
ii. Door - U-Value: 4.00, SHGC: 0.68

12. Clause J3D12 External Summer Glazing — The Beta Glazing Calculator for NCC
2022 (Attachement B) was used to support the calculations that show that
the selected glazing would be compliant with this clause.

a. Aluminium frame, double glazed, clear glass, dark frame
i. Windows - U-Value: 4.20, SHGC: 0.69
ii. Door - U-Value: 4.00, SHGC: 0.68

13. Clause J3D13
a. The shading from the example building was used in the Beta Glazing
Calculator for NCC 2022 (Attachment B). The shading devices
identified are in compliance with this clause.
i. W1-Noshading:P=0,H=2.1
ii. W2-Noshading:P=0,H=2.1
iii. W3 -Balcony Shading: P = 5.1, H = 2.1
iv. W4 - Balcony Shading: P = 3.0, H = 2.1
v. W5 -Balcony Shading: P =2.4, H=24
vi. W6 - Balcony Shading: P = 7.31,H = 2.1
vii. W7 - No Shading: P=0,H = 2.1

J1P3 - Energy usage of a sole-occupancy unit of a Class 2 or a Class 4 part

1. Clause J3D14 (Attachment C)
a. When calculated in accordance with sub-clause (a), the net annual
energy usage of the dedicated services must not exceed the allowance




calculated in sub-clause (b). (Note there is no pool, spa or photovoltaic
solar installed, so these factors are not considered)
i. (M(@):(AxEg)"+EP+ES-ER
= (1.134 x 2.308) = 2.61
(1)(b): A x EF?
=1134x2.32=2.63
2.61<2.63

Summary of design requirements

Table 2 Summary of design requirements

Building Minimum requirements Notes

elements

Roof R4.4 (Assuming the installation of  J3D5: Thermal break of
reflective insulation) R0O.2 required as roof

components are metal
covered in J3D7.

J3D7(1)(f): With
reflective insulation the
minimum R-Value is
R3.0.

Table J3D7s requires
adding R0.4 to
compensate for exhaust
fans/flues/recessed
downlights

Table J3D7w requires a
thermal break of R1.0 to
comply with J3D7(5)(b)
and J3D5.

"the the floor area factor calculated from Table J3D14a multiplied by the value in the
Whole of Home Standard

2 the the floor area factor calculated from Table J3D14a multiplied the energy factor
taken from Table J3D14b




Building Minimum requirements

elements

Walls R1.83 - The NCC Facade calculator J3D8(1)(a)(iii): ratio of
‘Build a Wall’ function to achieve opaque external walls to
R1.85 floor area is 28%

Floors and No requirement.

subfloor

walls.

Glazing In accordance with Beta 2022 NCC It is expected that
Glazing Calculator for Class 2 design will be commonly
buildings carried out using the

glazing calculator,
hence example
calculations are not
included. Screenshots
have been provided in
Attachment B.

Thermal ) In accordance with NCC Volume Assumption is these

Construction (ope j4p3 requirements are met

Ceiling Fans N requirement As the building is in
climate zone 6 there is
no minimum
requirement for ceiling
fans.

FloorEdge  No requirement J4D7(3) and J4D7(4)

Insulation are not required as the

floor is not a concrete
slab-on ground and
there is no in-slab/in-
screed heating or
cooling system.




Building

elements

Minimum requirements

Building
Sealing

Shading
Devices

Equivalent
Energy
Usage

Notes:

In accordance with Part J5

Shading devices in accordance
with J3D13.

Net annual energy usage factor
must not exceed 2.7.

It is assumed that the
requirements of Part J5
have been met.

The Beta Glazing
Calculator for NCC 2022
identifies shading
requirements.

Calculations from J3D14
were performed using
the factors provided
and the Whole of Home
tables. (Attachment C)

Compliance with other NCC provisions (such as fire, waterproofing,
condensation, etc.) is not considered. This shall be considered separately when
determining required construction arrangements and details.

These requirements are considered general in nature. Specific detailing
requirements as required by NCC, relevant codes and standards and supplier
product technical requirements are not included (such as fit-up and installation
detailing, abutting and fixing of insulation, etc.). This shall be considered during
design and construction.




Attachment A

Design plans

Figure 1 SBA01-28 Apartment Block - Perspective View




Figure 2 SBA01-28 Apartment Block - Floor Plan




Attachment B

External Glazing Calculator




Attachment C

Whole-of-Home Calculator

Note: As the Whole-of-Home Calculator uses 2012 GEMS star ratings as its input, this study
entered a 4.4 star rating in the tool in order to approximate the 2019 GEMS 2.5 star rating of the
selected appliances.
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