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Executive Summary 

VIPAC Engineers and Scientists have been engaged to perform CFD assessment and comment on the effectiveness of the 

proposed mechanical ventilation system for the student accommodation development at 104-116 Regent St, Redfern 

NSW. 

Dynamic simulation (using Design Builder software) has been used to determine the percentage of the year in which 

minimum performance requirements have been met for the habitable rooms provided with alternative means of ventilation 

due to external noise level conditions. The proposed mechanical ventilation design has been evaluated using Computational 

Fluid Dynamic (CFD) simulation to determine the overall impact on the following: 

• Energy Efficiency – reduction in the Air-conditioning energy consumption (given the reduced reliance on active 

air-conditioning), 

• Age of the indoor air, 

• Thermal Comfort (PMV). 

Applicable rooms have been evaluated to demonstrate the following performance requirements are achieved for a 

minimum 90% of all hours of the year: 

• If the habitable area is less than the threshold area: 10 litres/second/person for each apartment, where the 

number of people equals the number of bedrooms plus 1, or 

• If the habitable area is more than or equal to the threshold area: 0.3 litres/second/m2 for each apartment. 

Each habitable room provided with alternative means of natural ventilation has also been assessed for adequate ventilation 

of 10 litres/second per person. 

A tabulated summary of results is presented in Table 1 below. The results demonstrate that the assessed habitable rooms 

meet the minimum performance requirements for greater than 90% of all hours of the year. As such, the minimum level 

of ventilation has been met and adequate ventilation is achieved via the alternative ventilation proposal. 

Table 1. Result Summary. 

Unit Type 
Apartment area 

(Conditioned area) (m2) 

Number of 

occupants 

Required volume 

flow rate (l/s) 

% of year 

achieved 

Type 1: Unit 05.06 - Studio A 13 m2 1 10 100% 

Type 2.1: Unit 05.01 – Bedroom 1 8 m2 1 10 100% 

Type 2.2: Unit 05.01 – Bedroom 2 8 m2 1 10 100% 

Type 3.1: Unit 05.14 – Bedroom 1 8 m2 1 10 100% 

Type 3.2: Unit 05.14 – Bedroom 2 8 m2 1 10 100% 

Furthermore, the simulation has demonstrated that the proposed ventilation design will result in the following 

improvements: 

• Overall Energy Efficiency, 

• Thermal Comfort (i.e. PMV), 

• Age of air (freshness of the air). 

The improvements are listed in Error! Reference source not found.. 

Table 2.Improvements. 
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The simulations also demonstrated that the energy generated by the proposed Solar PV system will be sufficient to offset 

the energy consumption of the proposed mechanical ventilation system (Table 3).  

Table 3. Solar Energy Generation. 

Solar Energy Generation vs. Mechanical Ventilation Energy Consumption 

Estimated Annual Energy Consumption for Mechanical Ventilation 22,037 kWh p.a. 

Estimated Annual Solar PV Energy Generation 60,866 kWh p.a.  
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1 Introduction 
This report has been prepared for the proposed student accommodation development at 104-116 Regent St, Redfern 

NSW. The location of the development is shown in Figure 1. 

The purpose of this study is to assess the effectiveness of the proposed mechanical ventilation design for the habitable 

rooms provided with alternative means of ventilation due to external noise level conditions. 

 

Figure 1. Location of the development – 104-116 Regent St Redfern NSW– Source: Google Map. 

1.1. Reference Documents 

The assessment is based on the following architectural drawings prepared by Antoniades Architects (Table 4). 

Table 4. Drawing List. 

Drawing Title Drawing Number 

GA Plans DA3.02 to DA3.10 

Sections DA4.01 

Elevations DA5.01 to DA5.03 

2 Modelling Parameters 

2.1. Software 

The ventilation simulations in this report are performed using the Design Builder (v7.0.0.082) modelling software. 

2.2. Weather File 

Historical hourly local weather data, in the form of twelve months’ data, was used to represent the building external 

ambient data at the building location and to accurately model the dynamic nature of building thermal response. The 

weather data contains hourly records of radiation, temperature, humidity, sunshine duration and wind speed and direction 

for a typical meteorological year. 

Based on the location of the development, the weather data from the closest weather station was used for the simulation 

of all models (Sydney Observatory Hill NSW, approx. 4km from the site). The weather station distance from site is 

illustrated in Figure 2. Table 5 outlines details of the simulation weather file.  The Typical Meteorological Year (TMY) 

weather file represents a year without unusual extremes in temperature or typical average conditions, suitable for energy 

simulation modelling. 
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Table 5. Simulation weather file details. 

Weather File Property Value 

Location Sydney Observatory Hill 

Weather File Type The Typical Meteorological Year (TMY)  

 

Figure 2. Weather Station distance from site. 

2.3. Site Data 

In accordance with the Guidelines, a ‘City’ terrain type has been selected within the model.  

2.4. Assessed Rooms 

The following worst-case scenario rooms (each unique layouts designs) have been assessed as part of this analysis. 

Arrangement and features of units have been modelled in the simulation. 
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Floor Plans – Level 05 to 08 – Assessed Units: 

           

Design Builder Model of Level 5 to 8 and Assesses Uni6ts: 
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North and South Elevations 

 

East Elevation 

 

 

 

 

 

 

 

 

 

 

 

 

West Elevation 
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3 Simulation And Modelling Outcomes 

3.1. Modelling 

The CFD and energy simulations were performed using Design Builder (v7.0.0.082) modelling software.  

3.2. Description of the Model 

The following model was built to represent part of the CFD model represents the air that passes through the plenum from 

the outside to the rooms. The model geometry for the building is shown in Figure 3 below.  

 

Figure 3. Design Builder Model Geometry – Overall View. 
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3.3. CFD Modelling Inputs 

3.3.1. Geometry 

Air is passed from the supply inlet to the ceiling mounted grill connected to the corridor via a rigid duct.  All ventilation 

openings have been modelled to satisfy the mechanical design requirements for each layout type.  

Type 1: Unit 05.06 - Studio A 

 

Type 2.1: Unit 05.01 – Bedroom 1 
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Type 2.2: Unit 05.01 – Bedroom 2 

 

Type 3.1: Unit 05.14 – Bedroom 1 
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Type 3.2: Unit 05.14 – Bedroom 2 

 

3.3.2. Mesh 

Type 1: Unit 05.06 - Studio A 
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Type 2.1: Unit 05.01 – Bedroom 1 

 

Type 2.2: Unit 05.01 – Bedroom 2 
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Type 3.1: Unit 05.14 – Bedroom 1 

 

Type 3.2: Unit 05.14 – Bedroom 2 
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3.3.3. Boundary Conditions 

The key boundary conditions applied to the model are shown in Figures below. 

  

Figure 4. boundary conditions applied to the model – Unit Type 1. 

 

Figure 5. boundary conditions applied to the model – Units Type 2. 

 

Figure 6. boundary conditions applied to the model – Units Type 3. 
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3.4. CFD Modelling Results 

3.4.1. Unit Type 1 

3.4.1.1. Velocity Contours 
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3.4.1.2. Age of Air Contours 
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3.4.2. Unit Type 2.1 

3.4.2.1. Velocity Contours 
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3.4.2.2. Age of Air Contours 
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3.4.3. Unit Type 2.2 

3.4.3.1. Velocity Contours 
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3.4.3.2. Age of Air Contours 
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3.4.4. Unit Type 3.1 

3.4.4.1. Velocity Contours 
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3.4.4.2. Age of Air Contours 
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3.4.5. Unit Type 2.2 

3.4.5.1. Velocity Contours 
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3.4.5.2. Age of Air Contours 
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4 Energy Consumption  

4.1. Renewable Energy – Solar Photovoltaic (PV) System 

Photovoltaic (Solar PV) is a common and widely accepted technology to generate electricity onsite. The generated 

electricity can be harnessed and used to power any number of devices. It is proposed that the PV panels are mounted on 

the roof where they will be out of sight and produce the optimum energy output. 

PV modules have a very long lifetime with 

many manufacturers guaranteeing an output 

of at least 80% of manufactured capacity for 

20 years. Another benefit of PV is that it can 

be installed in various system sizes and the 

modular design of the systems allows retro-

fitting of additional panels if required in the 

future.  

There are generally three types of solar panels 

available: mono-crystalline (proposed for this 

development), poly-crystalline and 

amorphous. Each of these have their 

advantages and disadvantages and efficiencies 

range from 6% for amorphous to 19% for 

mono-crystalline 

A 40 kW PV system is currently considered for 

this development. The exact system sizing, 

configuration and final design will be completed during the design stage. 

The expected renewable energy generation by the system is approx. 60.8 MWh per annum. 

Solar PV - System Components 

The Photovoltaic (PV) system may consist of the following main components or of equal capacity. 

Total nominal power:      40 kW 

Approx. roof space requirements:     280 m2  

Estimated Capital Costs (without battery):   $50,000 (Exc GST) after rebates  

Estimated Payback Period:     < 4 yrs 

Table 6. PV system summery. 

Components Brand, Model & Quantity 

PV Inverter SMA – Quantity: 4 x 10kW  

PV Panels LG - Neon 330 – capacity: 330W - Quantity: 120 Approx. 

Battery storage Tesla Powerpack or other similar systems 

PV mounting frame and system balance Quantity: depending on the requirements and final design 

The exact sizing, configuration and final design will be completed during the design stage. Please refer to Appendices A, 

B, C & D for technical data sheets of the proposed PV panels (LG), the grid-connected inverter (SMA), solar mounting 

systems and energy storage options (Tesla). 
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4.1.1. Expected Energy Generation by the Proposed Solar PV 
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4.2. Expected Energy Consumption by the Mechanical Ventilation System 

The expected energy consumption by the mechanical ventilation system can be calculated by the following formula: 

. /f dp q P =  

Where, f  is fan efficiency (values between 0-1), dp is total pressure (Pa), q is air volume delivered by the fan (m3/s), 

and P is power used by the fan (W, Nm/s). 

Based on the energy simulations, the estimated annual energy consumption of the ventilation fans is 22,037 

kWh p.a. 
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5 Results 
Dynamic simulation (using Design Builder software) has been used to determine the percentage of the year in which 

minimum performance requirements have been met for the habitable rooms provided with alternative means of ventilation 

due to external noise level conditions.  

The proposed mechanical ventilation design has been evaluated using Computational Fluid Dynamic (CFD) simulation to 

determine the overall impact on the following: 

• Energy Efficiency – reduction in the Air-conditioning energy consumption (given the reduced reliance on active 

air-conditioning), 

• Age of the indoor air, 

• Thermal Comfort (PMV). 

Applicable rooms have been evaluated to demonstrate the following performance requirements are achieved for a 

minimum 90% of all hours of the year: 

• If the habitable area is less than the threshold area: 10 litres/second/person for each apartment, where the 

number of people equals the number of bedrooms plus 1, OR 

• If the habitable area is more than or equal to the threshold area: 0.3 litres/second/m2 for each apartment. 

Each habitable room provided with alternative means of natural ventilation has also been assessed for adequate ventilation 

of 10 litres/second per person. 

A tabulated summary of results is presented in Table 7 below. The results demonstrate that the assessed habitable rooms 

meet the minimum performance requirements for greater than 90% of the all hours of the year. As such, the minimum 

level of ventilation has been met and adequate ventilation is achieved via the alternative ventilation proposal. 

Table 7. Result Summary.  

Unit Type 
Apartment area 

(Conditioned area) (m2) 

Number of 

occupants 

Required volume 

flow rate (l/s) 

% of year 

achieved 

Type 1: Unit 05.06 - Studio A 13 m2 1 10 100% 

Type 2.1: Unit 05.01 – Bedroom 1 8 m2 1 10 100% 

Type 2.2: Unit 05.01 – Bedroom 2 8 m2 1 10 100% 

Type 3.1: Unit 05.14 – Bedroom 1 8 m2 1 10 100% 

Type 3.2: Unit 05.14 – Bedroom 2 8 m2 1 10 100% 

Furthermore, the simulation has demonstrated that the proposed ventilation design will result in the following 

improvements: 

• Overall Energy Efficiency, 

• Thermal Comfort (i.e. PMV), 

• Age of air (freshness of the air). 

The improvements are listed in Table 8. 

Table 8. Improvements. 

 

The simulations demonstrated that the energy generated by the proposed Solar PV system will be sufficient to offset the 

energy consumption of the proposed mechanical ventilation system (Table 9).  
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Table 9. Solar Energy Generation. 

Solar Energy Generation vs. Mechanical Ventilation Energy Consumption 

Estimated Annual Energy Consumption for Mechanical Ventilation 22,037 kWh p.a. 

Estimated Annual Solar PV Energy Generation 60,866 kWh p.a.  
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6 Disclaimer 
This report is prepared using the information described above and inputs from other consultants. Whilst VIPAC has 

endeavoured to ensure the information used is accurate, 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 VIPAC for detailed advice which will take into account that party’s particular 

requirements. 

Computer performance assessment provides an estimate of building performance. This estimate is based on a necessarily 

simplified and idealised version of the building that does not and cannot fully represent all the intricacies of the building 

once built. As a result, simulation 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 simulation results alone. VIPAC and its 

employees and agents shall not be liable for any loss arising because of, any person using or relying on the Report and 

whether caused by reason or error, negligent act or omission in the report. This draft assessment has been prepared 

based on the preliminary building services and architectural design with the view to conduct a detailed assessment once 

the design is further developed. 

Performance of the completed building may be significantly affected by the quality of construction; the quality of 

commissioning, ongoing management of the building, and the way the building is operated, monitored and maintained. 

Building fabric inputs require verifiable manufacturer data to confirm thermal properties.  
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APPENDIX A - TECHNICAL DATASHEET – SIMULATED SOLAR 

PV PANEL 
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APPENDIX B - TECHNICAL DATASHEET – SIMULATED PV 

INVERTER 
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APPENDIX C - TECHNICAL DATASHEET FOR TESLA 

POWERPACK (Sample Storage system) 
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