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Executive Summary 
The project adjusted its aims and objectives to accommodate equipment availability and 
possible future standard processes. Findings for all three objectives have been achieved and 
further work is being undertaken to complete a computer simulation of the conditions. 
The work identified that reduced internal summertime temperatures could be achieved 
without detrimental reductions in wintertime. Further work to explore further increases 
ventilation is recommended and a student project exploring testing procedures is being 
undertaken this year. Two dissemination activities have occurred and two more will take 
place including a quality assured conference paper. Funding was not fully expended due to 
savings resulting from staff input, but accounting uncertainties prevented this being 
invested in other parts of the project. 
 
Background 
 
Results from a previously funded project, monitoring space temperatures in a house 
constructed by students, indicated that the roof space achieved extremely high 
temperatures. It was hypothesised that the high roof space temperatures was acting as a 
radiant heat source for the living spaces and would impact significantly on the overall 
internal space temperature. Reduction of these temperature extremes in the roof space 
would reduce the instances of uncomfortably high internal temperatures in the living 
spaces. 
 
Aims and Objectives 
 
Initially 
1. To quantify the impact of passive ventilation of the roof space on temperatures achieved 

in the living areas of a residential house. 
2. To determine roof-space ventilation rates using a variety of methods and devices for 

measuring whole space air changes and ventilator inlet and outlet air velocities. 
3. To use research processes and data to develop teaching materials and projects for 

students in areas of building information modelling, buildability, building science, 
sustainability and industry research projects. 
 

Actual 
1. To quantify the impact of passive ventilation of the roof space on temperatures achieved 

in the living areas of a residential house. 
2. To determine the impact of roof space ventilation on whole house ventilation rates using 

a blower door test. 
3. To use research processes and data to develop teaching materials and projects for 

students in areas of building information modelling, buildability, building science, 
sustainability and industry research projects. 
 
Objective 2 was amended as a result of difficulties in finding reliable sensors that could 
monitor the low velocities associated with air movement through the large number of 
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small openings. Quantifying the impact on the whole house ventilation rate aligns with 
key measures that are common in countries with higher thermal standards. 
 

Methodology 
This project adopts a quantitative approach to develop, test and evaluate a building design, 
and in the same process to evaluate the methods and devices used in the measurement 
process.  These parallel goals follow the same path for project development and data 
collection, but have separate outcomes. 
 
1) Literature review to identify: 

a) Existing experimentation around ventilation of ceiling spaces 
b) Locations  and designs of inlets and outlets to maximise ventilation and minimise 

construction challenges 
c) Methods and devices currently used for measurement of air flow and air changes. 

2) Building Technology Diploma student to design the chosen ventilation system on the 
existing “control” house.  

3) Install monitoring and data logging equipment throughout the building to allow an 
automated and on-going record of building performance.  

4) Conduct an air leakage test on the whole house to establish the impact on infiltration air 
change rates of the building. 

5) Monitor the buildings for a six month period, to cover the Summer and Autumn  
(December 2011–May 2012) 

6) Reinstate house to original condition in readiness for the next stage of the monitoring 
project. 

7) Analyse monitoring data to: 
8) Evaluate the performance of the modified building in terms of environmental 

performance and living conditions; 
 
Outcomes/findings 
 
Objective 1. 
 
The ventilation system was designed and installed and achieved the aim of being visually 
unobtrusive compared to conventional houses. 
Compared to the unventilated condition, roof space temperatures were reduced during the 
summer time periods by up to 5oC at peak external conditions. Peak internal temperatures 
were reduced by up to 4.1oC. Over the complete summertime period the average drop in 
internal conditions was approximately 1oC. These results show that a small but consistent 
reduction in the summertime temperatures has been achieved through installation of the 
roof ventilation system. The reduction of maximum temperatures to a greater extent than 
to temperatures overall is consistent with the buoyancy-driven system, as higher 
temperatures will create greater air movement. 
Over the winter period the roof space temperatures did not measurably drop below those of 
the unventilated condition. Again this result is consistent with expectations for the 
buoyancy-driven system. When temperatures are low, air movement is much reduced, and 
therefore there is no additional heat loss within the roof space. 
 
Objective 2. 
 
Testing the house before and after the roof space ventilation was installed indicated that the 
air leakage has increased marginally. This constitutes a very small proportion of total heat 
gains and losses form the complete house and so will have a minor effect on internal 
temperatures. Further repetitive testing underway this year, as part of a Bachelor of 
Construction Student project, will establish whether the increase is significant or within the 
margin of error for the process. 
  
Objective 3. 
 
The Diploma in Building Technology student has successfully completed an Industry Project 
report leading to successful completion of the diploma. 
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The development of whole house airtightness testing skills has led to hosting the first 
national workshop to propose a new airtightness testing standard for the New Zealand 
Construction Industry. 
 
A Bachelor of Construction student is undertaking an Industry project to explore alternative 
airtightness testing steps to inform the development of the proposed New Zealand 
Standard. 
 
Simulation of the increase roof space ventilation using the Energy Plus software has not 
been achieved yet. The time taken to complete this task and difficulties associated with 
preparing the localised site weather data to be input into the third party software has been 
more complex than anticipated. Direct collection of the solar weather data required to 
customise input by this and most other software is only collected in two sites within New 
Zealand, neither of which are in the local area. The locally collected data requires 
manipulation by an algorithm developed by NIWA which has incurred significant delay. This 
has now been obtained and the simulation can proceed. 
 
Conclusions  
 
The passive ventilation system used is a low-cost addition to a new-build house or a simple 
retrofit to an existing house. It is visually unobtrusive and technologically low impact. The 
results presented here demonstrate that this minor alteration can reduce the peak 
overheating in the living spaces of a house, without adding to the cooling of the space on 
cooler days. While the reduction of average temperatures by 1-2 degrees may appear to be 
small change when maximum temperatures are reaching above 30 degrees, the reduction in 
energy use for cooling across the housing stock will have a significant impact on peak loads. 
The system has no impact on the need for heating of the house, as the most significant 
effect is on peak temperatures. 
 
Future work could include experimentation with the size of inlet openings to see if they 
increase ventilation rates and improve temperatures further, and to investigate the effect of 
ventilating via the gable ends instead or as well as the ridge vent. 
 
Implications 
 
If future work can demonstrate increased reduction in internal temperatures they could 
support a case for a change in standard construction practice. 
 
Recommendations  
 
That costs of retaining the Control House for future experimentation and research be funded 
by the Faculty of technology and the Built Environment 

Publications and dissemination 

1. Presentation of initial design process by diploma student. 
2. Presentation at Unitec research Symposium by Partner Investigator, Kathryn Davies. 

Selected for “Research with impact” competition. 
3. Article in Advance for publication. 
4. Quality Assured paper “Use of roof space ventilation to address summertime 

overheating in New Zealand houses” has been accepted at CIB World Building 
Congress 2013, 5-9 May Brisbane, Australia. 

 
 
 
 
 
 
 
 
 
 


