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•• Survey of 65 Dunedin Houses Purchased Survey of 65 Dunedin Houses Purchased 
in 2005in 2005

Physical InspectionPhysical Inspection
Model to estimate Heat Loss, Annual Net Model to estimate Heat Loss, Annual Net 
Heating Energy RequirementsHeating Energy Requirements



Study AimsStudy Aims

•• CharacteriseCharacterise heating requirements heating requirements 
and practices for Dunedin Single and practices for Dunedin Single 
Family HomesFamily Homes

•• This is part of a larger study to This is part of a larger study to 
investigate preferences for energy investigate preferences for energy 
efficient housing as indicated by efficient housing as indicated by 
effects on purchase price.effects on purchase price.



Research QuestionsResearch Questions

•• CharacteriseCharacterise Heating Energy Heating Energy 
RequirementsRequirements

What Levels of Insulation and What Levels of Insulation and 
construction are observed?construction are observed?
What Heating Schedules and What Heating Schedules and 
Temperatures are ReportedTemperatures are Reported
What areas of houses are heatedWhat areas of houses are heated



DetailsDetails

•• Sample SelectionSample Selection
Obtain list of 2005 House Sales in DunedinObtain list of 2005 House Sales in Dunedin
from Quotable Valuefrom Quotable Value
Randomly select houses to participate in Randomly select houses to participate in 
surveysurvey

•• SurveySurvey
Visit and Interview about heating Visit and Interview about heating 
preferences and habits, conduct physical preferences and habits, conduct physical 
inspection of house to model in ALF3inspection of house to model in ALF3



House AgeHouse Age



Floor AreaFloor Area



Ceiling InsulationCeiling Insulation



Wall and Floor InsulationWall and Floor Insulation



Heat LossHeat Loss

•• Power Power 
needed to needed to 
raise raise 
temperature temperature 
by 1 degreeby 1 degree



Heat LossHeat Loss



EECA Heat LossEECA Heat Loss
Heat Loss for an UnHeat Loss for an Un--insulated Houseinsulated House
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ALF3 ModelALF3 Model

•• Model InputsModel Inputs
Heat LossHeat Loss
ClimateClimate
Heat Gains from Sun into windowsHeat Gains from Sun into windows
Heating Schedule (Evening, Morning, All Heating Schedule (Evening, Morning, All 
Day, 24Hours) and Temperature 16,18,20Day, 24Hours) and Temperature 16,18,20

•• Outputs:Outputs:
Predicts Annual Heating Energy (Net Predicts Annual Heating Energy (Net 
kWh/year)kWh/year)
Usually Assumes entire house heating.Usually Assumes entire house heating.



Heating Schedule ChosenHeating Schedule Chosen
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Heated Area ChosenHeated Area Chosen

•• Average ~60% of house is heatedAverage ~60% of house is heated



Predicted Annual Energy UsePredicted Annual Energy Use

Data
Sched Average HeatedAreaEngof HouseasPumpasBurnerHasOpensGasLPG
24H 16,516 13,974 6 6 1 1 1
ALL 17,127 11,162 21 10 12 5 4
ME 13,678 7,850 20 13 12 4 4
EVE 8,024 3,676 18 12 7 6 3
Grand Total 13,489 8,329 65 41 32 16 12

•• Compare with Dunedin/Invercargill Compare with Dunedin/Invercargill 
Average Heating Energy 7,100 Average Heating Energy 7,100 
kWh/year measured by HEEP StudykWh/year measured by HEEP Study



First ConclusionsFirst Conclusions

•• New Zealand Houses are not designed New Zealand Houses are not designed 
to efficiently hold onto available heatto efficiently hold onto available heat

•• House Size, Heated Area Chosen, House Size, Heated Area Chosen, 
Heating Schedule chosen, and Heating Schedule chosen, and 
insulation affect heating Energy insulation affect heating Energy 
RequirementsRequirements

•• Can we Can we 
Increase temperatures to improve comfort Increase temperatures to improve comfort 
and health,and health,
Without increasing carbon emissions?Without increasing carbon emissions?



Current ResearchCurrent Research

New Question:  What are good upgrade New Question:  What are good upgrade 
options for Dunedin Housing Stock?options for Dunedin Housing Stock?

Assume Zoned Heating.Assume Zoned Heating.
A Model Houses with New Heating SystemA Model Houses with New Heating System

Upgrade Cost, Heating Cost, and Upgrade Cost, Heating Cost, and 
Carbon emissionsCarbon emissions

B Model Houses upgraded with insulationB Model Houses upgraded with insulation
Upgrade Cost, Heating Cost, Carbon Upgrade Cost, Heating Cost, Carbon 
emissionsemissions



Thank You!Thank You!



•• New Zealand Houses are coldNew Zealand Houses are cold
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