
Innovation Complex - Reducing Carbon Footprint with Good Design and 
Operational Energy Saving Initiatives - The Sustainability Check List 

Massey University have expressed a desire to build a technology leading building that incorporates a 
strong sustainable design for the future. It is with this underlying goal that the design team have 
worked to produce efficient and functional systems for this innovative building.  

✓ Good design of the External Envelope 

The features of the external glazing illustrate this sense of design and purpose with the vertical 
external fins providing a balance of shade, light and view. The glazing itself incorporates the latest 
technology in high efficiency solar shading and thermal insulation.  Walls roofs and floors are “super 
insulated” to reduce  

 

Element Area m2 R-Value 

Ground Floor Walls 966 2.2 

Upper Floor Curtain Walls 2471 2.5 

Roof 3068 3.3 

Floors  3078 2.5 

   

 

✓ Operational Energy Saving Initiatives 

The air-conditioning and ventilation servicing this building can be considered the heart and lungs of 
the structure and a very dynamic element that must respond to the multitude of User demands and 
requirements.  

Our goal has been to provide the briefed functional requirements and optimise the performance and 
energy usage.  The design features we have incorporated achieve these requirements and 
sustainability goals whilst meeting the whole of life cost benefit analysis for the client. 

We have introduced a two-pronged approach which can be categorised as follows  

 

✓ Operationally Maximise Outdoor Air Usage for free cooling and Minimise when outdoor 
conditions are unfavourable. 

For this type of building and its operational User requirements there is an extremely high Outdoor air 
demand.  Outdoor air is always one of the significant cooling and heating loads on building, but for 
this building it is the dominant operational and design load. The objective here is to minimise this 
usage of outdoor air when conditions are unfavourable but provide user the local control to increase 
the supply as they require. To achieve this, we have provided a variable air volume (VAV) control of 
both the supply air and the room exhaust. To introduce variable supply control means we require the 
addition of VAV room exhausts to meet the pressure regimes and varying air balance requirements. 

  



✓ High Efficiency Main Plant Design Selection that achieves a low carbon footprint and has the 
control functionality to allow it to operate at optimum efficiency to utilise and maximise free 
cooling or heating whenever it is available.  

In summary this is achieved through: -  

a. High efficiency air cooled chillers,  

b. Incorporate High efficiency heating coils on AHUs, Fan Coil Units and VAVs. This allows us to meet 
the building heating needs through a low temperature heating circuit operating at 45/35 C, rather 
than the traditional 80/60 C circuits provided by gas boilers.  

c. Introduction of a 45°C water Chiller Heat Recovery on this primary air-cooled chiller. With a high 
efficiency heating circuit now in play, rather than discharge chiller waste heat through the air-cooled 
condensers, we use the waste heat for our continuous Laboratories local VAV reheating and as a 
preheat for the domestic hot water requirements. This effectively provides free heating for the site 
whenever there is Chiller load. This feature will provide a significant reduction in greenhouse gas 
emissions for the site, saving several hundred tonnes of Carbon per year.  

Variable Air Volume (VAV) Systems used for the Laboratory areas can be notoriously hungry on 
heating loads due to the main plant having to cool the AHU supply air to meet the highest Zone 
cooling demand, while other areas then have to reheat to lift the Supply Air temperature for 
temperature control, while delivering the air-volumes the spaces demand. For this site in particular, 
with Room Purge features and Fume Cupboard makeup requirements, this reheat load will be 
considerable.  

d. Change the second Chiller to a Heat Pump (HP) Chiller. With AHU’s being 100% outdoor air and 
being the dominant building load, when temperatures drop below 16 C free cooling is supplied, 
leaving a minimal FCU cooling load. This design functionality allows us to change this Heat Pump 
Chiller from cooling to heating mode and removes the requirement for primary heating through gas 
boilers. Using HP chillers for heat generation reduces the greenhouse gas emissions to 15 % of the 
remaining building heating needs. Electricity is half the GWP of gas and 3 times more efficient for the 
heat pump. Again, this system only works with the High efficiency 45°C heating circuit we have 
provided.  

e. Minimising Chilled and Heating Water Pumping Energy. With today’s technology of VSD motor 
speed drives and magnetic motors it has opened Opportunities for the deletion of control valves, 
instead use dedicated individual pumps to control the flow of water to each AHU. We have 
implemented this initiative for the 7 AHUs using 14 inline pumps for the secondary Chilled and 
Heating circuits  

 

✓ Further Considerations for Reducing Emissions  

a. Consideration for Exhaust Air Heat Recovery. It is often common for this type of building to install 
heat recovery coils on the exhaust systems to pre-heat or pre-cool the outdoor air intakes. Auckland’s 
temperate climate generally means there is insufficient run time and temperature difference for 
there to be a financial return on investment. These systems require long periods of cold winter and 
hot summers conditions for there to be a viable return. Places such as Christchurch better meet these 
criteria. We have performed an analysis of ROI analysis using Niwa 2016 hour by hour data for 
Auckland and found that there would be no payback at all so this option was not pursued. 

b. Domestic Hot Water Heat Pump. With our Heat recovery Chiller there is an opportunity to better 
utilise the waste heat through the summer and shoulder seasons by installing a 4-pipe domestic water 
heat pump to produce 70°C water. Using the waste heat as a source of cooling these units can 
produce 70°C water with a COP of 4.0 i.e 1 kw electricity will produce 4 kW of Hot water. This reduces 



the Greenhouse Gas Emissions to 12% of a gas boiler solution. In winter the Chiller heat pump would 
have to do the first 45°C water stage so the Greenhouse Gas Emissions to 25% of a gas boiler solution 
This can be addressed by using a 200kW DHHW Heat Pump that could do the base load heating 
requirements, then using Backup Boilers for peak requirements, when the calorifiers drop significantly 
in temperature. 

 

✓ Active Building Management 

Active building management initiatives include. 

LED lights connected to daylight sensors [DALI] system 

Room Occupancy sensors that turn off lights when room is not occupied 

Workplace Occupancy Sensors that turns of power to the desktop when workspace is vacant   

Provision for future solar/photovoltaic cells 

 

 

 

 

 

 

 

 


