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Overview 

ÅIntroduction / Background 

ÅScope of Paper 

ÅResults: 

ïPre- versus post-intervention 

ïPre- versus post-intervention 

ïA/C and Mains energy versus household income 

ÅConclusions 
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Introduction 

ow ncome nergy fficiency rogramme:  óBeat The Heat!ô 

ÅAustralian Federal Government funded 

ÅProject Aims: 

ÅProject Interventions:  

ïHigh Ẽ (3.23ҖEERҖ4.83) R/C A/C in main living area 

ïR3 Ceiling insulation throughout (as required) 

ïEnergy audit, tailored training and In-Home-Display 
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Introductionécontôd 

ÅScope of Paper: 

ïEffect of high efficiency A/C and ceiling 

insulation retrofit on: 

ÅEnergy use during Summer/Cooling 

months (Nov-Mar inclusive) 

ÅThermal comfort levels 

ïEffect of income on energy use in low-

income households 
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Background 

Recruitment Criteria 

ÅWillingness to participate for two-years 

ïUtility billing data 

ïMonitoring equipment installation 

ÅRental tenants 

ÅLow income household 

ÅOld, inefficient A/C (or no A/C) 

ÅInstallation constraints 
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Data Collected 

ÅUtility quarterly billing data (pre-intervention) 

ÅMains & A/C energy  (post-intervention) 

ï15-minute intervals 

ÅTemperature (pre- & post-intervention) 

ïMain living area 

ï1-hour intervals 

ÅSocio-demographic household data 

ÅAppliance data, incl. photo of Old A/C detailsé 

ÅSurvey data (pre- & post-intervention) 

ÅBOM weather data 
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The óGoodô 

Photos of Old A/Côs 
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The Bad 

Photos of Old A/Côs contôdé. 
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The Ugly 

Photos of Old A/Côs contôdé. 
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Sample Data: Post-Int (óOld A/Cô) 

NOT IN PAPER 
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Pre vôs Post Int. Electrical Energy 

* Estimated using degree day method, assuming constant non-cooling energy 

for the same dates, in a given household 

Electrical Energy 
Pre-Intervention 
(kWh /house /day) 

Post-Intervention 
(kWh /house /day) 

O
ld

 A
/C

 

Cooling 5.00 * 2.23 

All Other End Uses (Non-Cooling) 7.70 8.51 

Total (Mains) 12.7 10.7 

N
o

 A
/C

 

Cooling N/A 1.70 

All Other End Uses (Non-Cooling) 7.52 7.83 

Total (Mains) 7.52 9.53 
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ÅTotal Mains energy was reduced by an 

average of 16% (2.0 kWh /house /day) 

ÅAvoided energy of 276 kWh /house * 

ÅEnergy reduction driven by: 

ïHigher efficiency A/C 

ïImproved ceiling insulation 

ïEducation program 

ïAbility to afford a more comfortable environment 

 

óOld A/Cô Households 
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ÅTotal Mains energy increased by an average 

of 27% (2.01 kWh /house /day) 

ÅEnergy increase driven by: 

ïIntroduction of new, significant end use (A/C) 

ïAbility to maintain a more comfortable 

environment 

 

 

óNo A/Cô Households 
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ÅOnly 16% of householders accurately 

perceived changes to their: 

ïEnergy use 

ïEnergy bills 

ÅLack of awareness 

ÅConfusion 
 

 

 

Energy Perceptions 
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ÅThermal comfort deemed as achieved when: 

ïIndoor temperature Җ 27ÁC (ASHRAE) 

ÅFor 93 households with sufficient data 

ïNo. of hours where thermal comfort was 

achieved increased by avg. 7% (post-int) 

ï76% of homes achieved an increase in 

thermal comfort 

ï4% of homes experienced only a slight 

(<1%) change 

 

 

Measured Thermal Comfort 
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Pre vôs Post Int. Thermal Comfort 

* Estimated using degree day method, assuming constant non-cooling energy 

for the same dates, in a given household 

Averages Pre-Int. Post-Int. 

O
ld

 

A
/C

 

% of time thermal comfort achieved 83% 88% 

% of households where thermal comfort increased 76% 

N
o

 

A
/C

 

% of time thermal comfort achieved 76% 88% 

% of households where thermal comfort increased 80% 
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ÅFor óOld ACô households where thermal 

comfort decreased 

ïAll except one experienced more severe 

hot weather (post-int.) 

üAverage 117% increase in cooling 

requirement (based on degree days) 

Measured Thermal Comfort 
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ÅFor óNo ACô households where thermal 

comfort decreased 

ïAll experienced more severe hot weather 

(post-int.) 

üAverage 94% increase in post-int. 

cooling requirement (based on degree- 

days) 

Measured Thermal Comfort 
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Å81% of householders stated that they felt 

more comfortable post-int. than pre-int. 

ïHouses more liveable 

ïNo longer vacate homes during extreme heat 

ïLess restriction on activities 

ÅFor 66% of respondents who identified a 

reduction in comfort, measured thermal 

comfort was achieved for 99% of post-int. 

temperature readings 

 

Perceived Thermal Comfort 
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Household Income 
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