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EXECUTIVE SUMMARY 

Northrop Consulting Engineers have been commissioned by Altus Group to conduct a 
Section J Assessment of Bays 1-11 of the Campbell Stores buildings located on Hickson 
Road. Compliance with the code has been verified in accordance with Verification Method 
JV3 (Verification using a reference building) as outlined in the National Construction Code 
(NCC) 2015.  

JV3 verification requires that the proposed building model with proposed fabric and NCC 
deemed-to-satisfied (DTS) services consume less energy than the reference building, which 
is the same building with DTS building fabrics and DTS services. 

Table 1 below summarises the proposed glazing performance in terms of glass U-value and 
Solar Heat Gain Coefficient (SHGC). The performance values of the product to be installed 
should not exceed the value shown in the table.  

*Equivalent to 6mm clear glazing in a Derwent 76mm Centre Pocket Framing from AAA Advanced Windows 

Table 2 summarises the minimum roof insulation required for the proposed building 
construction. The thermal performance of any retained building fabrics do not required 
improvement to demonstrate code compliance. As such the design team only needs to 
provide an improvement in the roof insulation levels to demonstrate that the project meets 
code compliance.  

Table 1: Proposed Glazing Solution 

Glazing Location Glazing U-value Glazing SHGC 

All glazing* 6.121 0.81 

*Equivalent to 6mm clear glazing in a Derwent 76mm Centre Pocket Framing from AAA Advanced Windows 

Table 2: Proposed Minimum R-value for the Building Envelope Constructions 

Constructions External Roof 

Required total 
R-value 

R-2.9 (requires addition of R2.5 insulation)* 

*Example compliant constructions are provided within Section 3 of this report.  

Building energy simulation has been conducted for both the proposed building and reference 
building. The results demonstrate that the building with the proposed glazing system, and 
improved roof construction consumes less energy than the reference building with DTS 
glazing. The simulation results are shown in Table 3 below.  

Table 3: Annual Energy Consumption of the Reference Building and Proposed Building 

Building Model Annual Energy Consumption (kWh) 

Reference Building 1,612,829.95 

Proposed Building 1,605,730.61 

The simulation result demonstrates that the annual energy usage of the reference building 
and the proposed building is 1,612,829.95kWh and 1,605,730.61 kWh, respectively. 
Therefore, the proposed building complies with the NCC Performance Requirement JP1, 
Section J of the NCC 2015. 
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1 INTRODUCTION 

Northrop Consulting Engineers have been commissioned by Altus Group to conduct a 
Section J Assessment for Campbell Stores Bays 1-11 located on Hickson Road, The Rocks 
NSW.  The purpose of the assessment is to verify that the proposed building with alternative 
design solutions satisfies National Construction Code (NCC) 2015 Section J (Energy 
Efficiency) requirements. This is done by demonstrating that the simulated energy 
consumption of the proposed building is less than the energy consumption of a reference 
building with the deemed-to-satisfy (DTS) glazing and DTS building services. 

1.1 Aim 

Under this project scope, the aim is to demonstrate that through improving the roof insulation 
levels the proposed building can accommodate an alternative glazing solution while 
consuming less energy than the reference building where DTS glazing is installed.  
 
No upgrades are required to any of the existing fabrics where fabrics are being retained – 
that is the existing roof, walls, floors and any retained glazing.  As such this report acts to 
determine what roof insulation must be added to the existing (retained) roof to offset the 
increased building energy use associated with installing a lower performing glazing solution 
then specified by the Section J Glazing Calculator.   

1.2 Description of Building 

The proposed building is a three story heritage listed former storehouse located in The 
Rocks.  It is currently and will continue to be, used as restaurant and food service facilities. 
The development, located falls within Climate Zone 5. Our understanding is that the building 
is a Class 6b Restaurant as defined by Part A3.2 the NCC 2015.  
 
This JV3 assessment addresses the building’s entire conditioned area.  

1.3 Methodology 

The performance based assessment has been conducted in accordance with the NCC 
Section J JV3 Verification using a reference building verification method 2015. The building 
was modelled for compliance against the Section J Performance Requirements for a Class 
6b building.  
 
Two versions of the same building model are generated with DesignBuilder as follow: 
 
Reference Building: Comprises DTS building fabric and glazing and DTS building services 
 
Proposed Building: Comprises proposed building fabrics and glazing and DTS building 
services 
 
By demonstrating that the building energy is the same or lower than the reference building, 
on an energy consumption level, we can reason that the proposed building still meets NCC 
requirements in its overall design intent and overall energy consumption. Where the 
proposed model exceeds the reference model in terms of energy, modifications to 
construction materials must be implemented to meet, if not exceed, the energy performance 
of the reference building. 
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1.4 Limitations 

Due care and skill has been exercised in the preparation of this report. 

The building energy model provides an estimate of the building’s energy performance. This 
estimate is based on a necessarily simplified and idealised version of the building that does 
not, and cannot, fully represent all of the intricacies of the building and its operation. As a 
result, the energy model results only represent an interpretation of the potential performance 
of the building. No guarantee or warrantee of building performance in practice can be based 
on energy modelling results alone. 

No responsibility or liability to any third party is accepted for any loss or damage arising out of 
the use of this report by any third party.  Any third party wishing to act upon any material 
contained in this report should first contact Northrop for detailed advice, which will take into 
account that party’s particular requirements. 
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2 MODELLING INPUTS 

2.1 Simulation Weather Data  

As the site is located in The Rocks, Sydney, NSW the weather file for the closet location, 
Sydney (SYDNEY_IWEC), was used for the simulation.  

2.2 Modelling Software Package 

DesignBuilder (V3.4.041 with EnergyPlus 8.1) was used for the purpose of this assessment. 
DesignBuilder is a comprehensive user interface for the EnergyPlus, which is a building 
energy simulation developed by U.S. Department of Energy. EnergyPlus is BESTEST 
certified in accordance with ASHRAE Standard 140:2001. 

2.3 Building 3D Model 

The building geometry was constructed based on architectural drawings as referenced in 
Section 6. Shading, from building elements were included, with all shading elements 
included in the proposed model in accordance with the NCC. Figure Error! Reference 
source not found. provides a perspective view of the building 3D models of reference 
building. 
 
 

 
 

Figure 1: Perspective View of the Reference Proposed Building Model 

2.3.1 Space Type  

The following space types have been allocated in the models: 
 
Table 4: Space Types and Corresponding Definitions     

 Classification as per the NCC 

Space Type  Class 6b Restaurant 

2.3.2 Constructions 

The constructions used in simulation for both reference and proposed buildings comply with 
Certifiers interpretation of the NCC Section J DTS requirements with higher insulation levels  
incorporated within the roof of the proposed building to offset reduced glazing performance. 
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2.3.3 Glazing  

Glazing was modelled as per dimensions measured from the architectural drawings 
referenced in Section 6. Glazing properties were defined by the DesignBuilder glazing 
definition of U-value and Solar Heat Gain Coefficient (SHGC).  
 
Table 5 and Table 6 provide a summary of glazing properties (U-value and SHGC) used in 
the reference and proposed building model. The DTS reference building glazing calculator 
results are shown in Appendix A.  
 
Table 5: Reference Building Glazing Properties   

Glazing Location Ground Level 1 Level 2 

North East 
U-Value = 5.0 
SHGC = 0.71 

U-Value = 5.0 
SHGC = 0.42 

U-Value = 5.0 
SHGC = 0.36 

West NA 
U-Value = 5.0 
SHGC = 0.82 

U-Value = 5.0 
SHGC = 0.82 

South West NA 
U-Value = 5.0 
SHGC = 0.82 

U-Value = 5.0 
SHGC = 0.82 

North West 
U-Value = 5.0 
SHGC = 0.83 

U-Value = 5.0 
SHGC = 0.82 

U-Value = 5.0 
SHGC = 0.82 

 
Table 6: Proposed Building Glazing Properties   

2.3.4 Building Envelope Infiltration Rate 

NCC 2015 requires buildings to be modelled with 1.5 ACH when plant is not running and 1 
ACH for perimeter zones when plant is running. As DesignBuilder is incapable to model 
infiltration rate varying with plant operation, an infiltration rate of 1 ACH was used constantly 
for all enclosed areas, as a conservative measure. 

2.4 Building Internal Gains 

2.4.1 Lighting and Equipment Gains 

All lighting and equipment associated gains were calculated based on floor area. The lighting 
gains intensity was defined in accordance with NCC 2015 Table J6.2a Maximum Illumination 
Power Density while equipment gains was defined in accordance with NCC 2015 Table 2j 
Internal Heat Gains for Appliances and Equipment. The actual value used in the simulation 
are listed as below: 

Table 7: Lighting and Equipment Gain Intensity   

 Class 6b Restaurant 

Lighting Intensity 18 W/m2 

Equipment Intensity 5 W/m2 

 
All lighting and equipment gains were considered as sensible gains only. 
 

Glazing Location U-value SHGC 

All glazing 6.121 0.81 
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2.4.2 Occupancy 

All occupancy loads were calculated based on floor area. The occupancy density was 
defined in accordance with NCC 2015 Table D1.13 Area per Person where the actual value 
used is listed as below: 
 
Table 8: Occupancy Density    

 Class 6b Restaurant  

Occupancy Density 1m2/person 

 
The heat gain from a single person is defined as metabolic rate. Metabolic rate has units of 
watts per person and represents the total heat gain per person including convective, radiant, 
and latent heat. The metabolic rate used in the simulation and its associated sensible and 
latent heat gain are as listed below: 
 

• Metabolic Rate: 160W/person 

• Sensible heat gain: 80W/person 

• Latent heat gain: 80W/person 

2.5 Air Conditioning System 

Packaged terminal heat pumps (PTHP) as shown in Figure 2 was used to serve for all wards 
area and common area. It should be noted that the back-up heating coil was turned off in the 
model. Table 9 provides a summary of key features of the air conditioning system modelled. 
 

Figure2: Illustration of Split System 

 
Table 9: HVAC System Settings    

Heating Set-point 21oC 

Cooling Set-point 24oC 

DX coiling coil COP 2.7 

DX heating coil COP 3 

Supply fan efficiency 0.55 

Supply fan pressure rise 550Pa 

Motor efficiency 0.9 
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2.6 Building Operation Schedules 

The building operation schedules are defined in accordance with Section JV Table 2b of the 
NCC - Occupancy and Operation Profiles of a Class 6 Restaurant or Cafe.  
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3 SIMULATION OUTPUT 

3.1 Annual Energy Consumption 

Figure 3, below, includes all relevant and applicable components’ annual energy 
consumption of the reference building and the proposed building.  
 
The simulation result demonstrated that the annual energy consumption of the reference 
building and the proposed building is 1,612,830kWh and 1,605,731kWh, respectively. 
Therefore, it can be concluded that the proposed glazing alternatives satisfy NCC 2015 JP1 
requirements based on NCC JV3 alternative solution verification method where insulation 
levels of the roof are improved to a total R Value of R2.9. 
 

 
 

Figure3: Simulated Annual Energy Consumption 

Note that the simulation result cannot be used as a prediction for actual building energy 
consumption or any kind of benchmarking. The Verification Method JV3 targets for validating 
whether the proposed building energy efficiently performs better than the DTS building only. 
 
 

Reference Building Proposed Building

Water Systems 629429.52 629429.52

Fans 24700.97 24709.74

Equipment 43805.44 43805.44

Lighting 65708.15 65708.15

Cooling 124293.72 130535.01

Heating 724892.15 710059.9
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4 BUILDING FABRIC REQUIREMENTS 

4.1 General  

Generally insulation shall be installed so that it— 

i. Abuts or overlaps adjoining insulation other than at supporting members such as 
studs, noggings, joists, furring channels and the like where the insulation must 
butt against the member; and 

ii. Forms a continuous barrier with ceilings, walls, bulkheads, floors or the like that 
inherently contribute to the thermal barrier; and 

iii. Does not affect the safe or effective operation of a service or fitting. 
iv. Where required, reflective insulation must be installed with— 

a. the necessary airspace to achieve the required R-Value between a reflective 
side of the reflective insulation and a building lining or cladding; and 

b. the reflective insulation closely fitted against any penetration, door or window 
opening; and 

c. the reflective insulation adequately supported by framing members; and 
d. each adjoining sheet of roll membrane being— 

i. overlapped not less than 50 mm; or 
ii. Taped together. 

v. Where required, bulk insulation must be installed so that— 
a. it maintains its position and thickness, other than where it compressed 

between cladding and supporting members, water pipes, electrical cabling or 
the like; and 

b. In a ceiling, where there is no bulk insulation or reflective insulation in the wall 
beneath, it overlaps the wall by not less than 50 mm. 

vi. Roof, ceiling, wall and floor materials, and associated surfaces are deemed to 
have the thermal properties listed in Specification J1.2. 

 
As the site is a heritage building undergoing minor refurbishment and repair the building 
certifier has confirmed that for code compliance no upgrades will be required for any existing 
building fabrics that are being retained – that is the existing roof, walls and floors.  The only 
building elements that are being replaced are the windows.  As such for the reference case 
the glazing has been modelled as those required by the NCC 2015 glazing calculator.  
 
Within the proposed building additional insulation has been modelled to improve roof thermal 
performance and offset a move to clear glazing across all façade. Insulation has been 
isolated to the roof and 6mm clear glazing has been modelled in line with the preferences of 
the heritage architect.   
 
The following sections describe the building constructions that have been modelled and 
detail the requirements of the proposed solution in accordance with JV3 verification method. 

4.2 Roof / Ceiling Insulation 

As per the direction of the PCA the reference model incorporates an uninsulated roof of 
ceramic roof tiles over an uninsulated air gap and internal lining open to the space. This 
construction was estimated as having a total R-Value of R1.546.   

The JV3 modelling has shown that to offset a reduction in the sites glazing performance this 
must be increased to a total R-Value of R2.9.  

The proposed roof/ceiling construction is shown below:  
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Table 10: Proposed Building Roof/Ceiling Requirements  

 R-Value 

Outdoor air film (7 m/s) 0.03 

Tiled Roof  0.02 

Naturally ventilated 40mm air space 0.17 

Minimum R2.50 insulation  2.50* 

Internal Plaster board lining (19mm) 0.09 

Indoor air film (still air) 0.11 

Total Calculated R-Value 2.90 

Required Total R-Value 2.90 

* Equivalent to 100mm Fletcher Permastop Building Blanket light duty R2.5 Sisalation foil 
facing installation. 

The above construction is compliant with Section J of the NCC where the items in red added 
to the roof build-up as part of the refurbishment design. This insulation requirement applies 
to all roof areas within the conditioned spaces of the building.   

Where more than 0.5% of ceiling area is uninsulated due to operational or safety reasons 
(associated with exhaust fans, recessed lights, flues, etc), the area of required ceiling 
insulation is reduced. This loss must be compensated for by increasing the R-Value of the 
insulation in the remainder of the ceiling as per listed in NCC 2015 Table J1.3b 

Consideration should be given to moisture flow through the building fabric and requirement 
for vapour barriers, membranes etc. 

4.3 Roof Lights 

The building incorporates two skylights however these are located in bay 6 which is to be a 
naturally ventilated thoroughfare space and therefore this glazing does not form part of the 
building thermal envelope as considered by Section J.   

4.4 Walls 

4.4.1 External Envelope Walls 

External envelope walls have been modelled as double brick walls with no internal insulation 
exposed outside to the elements and internally to the space.  The thickness of the walls 
results in an R-Value (as modelled) of R0.8. In line with the advice from the PCA, as the 
heritage walls are being retained, no upgrades are required to achieve compliance with NCC 
2015. 

4.4.2 Internal Envelope Walls 

Similar to externals walls internal walls where heritage fabric is being retained does not 
require any alterations to comply with the code. 

4.5 Floors  

4.5.1 Slab on Ground 

The requirements of Section J1 for a slab on ground without an in-slab heating or cooling 
system are Nil. 



 
 

 

NCC JV3 Alternative Solution Verification Report                                          Northrop Consulting Engineers 
150308 Campbell Stores                                                                                     Page 13 

5 SUMMARY  

Northrop have conducted a building performance simulation Bays 1 – 11 of Campbell Stores 
and advise that the following building fabric selections will achieved the performance 
requirements of JP1 and J2.41 of the NCC 2015.  
 
 
Table 11: Proposed Building Glazing Requirements - Single Clear Glazing (6mm)  

 
 

Table 12: Proposed Building Additional Insulation Requirements 

R-Value Proposed Building 

Roof/Ceiling – Insulation Requirements  R2.5 (Total R2.9) 

 
 
 

  

Glazing Location U-value SHGC 

All glazing 6.121 0.81 
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6 REFERENCES  

The simulation model has drawn information from the following architectural drawings;  

 

Drawing Number Date Rev Title 

EA-A-1001-A 16/10/15 A Ground Floor 

EA-A-1002-A 16/10/15 A Level 01 Plan 

EA-A-1002-A 16/10/15 A Level 025 Plan 

EA-A-2001-A 16/10/15 A East and West Elevations 

EA-A-3002-A 16/10/15 A Section – Bay 2 

EA-A-3007-A 16/10/15 A Section – Bay 7 

EA-A-30010-A 16/10/15 A Section – Bay 10 
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7 APPENDIX A – NCC GLAZING CALCULATOR 

7.1 Ground Level 

 

7.2 Level 1 
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7.3 Level 2 
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8 APPENDIX B – BUILDING ENVELOPE CONSTRUCTION 

8.1 Ground  

 
 

8.2 Level 1 
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8.3 Level 2 
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