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Research Question 
What are the achievable energy savings from common 

modifications to existing residential HVAC equipment? 
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Background 

We’ve Been Here Before 

We Learned: 
• Ducts matter 
•	 Ducts outside conditioned 

are a problem 
• There are cost-effective solutions for new construction 

But What if Ducts Are Inside… 
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Problem Statement 

HVAC equipment is not performing as efficiently as 
expected when installed in the field 

• Oversized equipment 
• Poorly performing & undersized distribution systems
 

• Low airflow 
• Equipment cycling 
• High static pressures 
• System not meeting the load profile of the building 
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Problem Statement 

Background 
•	 Typical air distribution systems only 60-75% efficient1 

•	 More than half of all equipment may be oversized2 

•	 Traditional utility programs only incentivize replacing the 
equipment 

How do we fix this? 
•	 Collect field data on which modifications have the most 

energy savings potential and are the most cost effective. 

1. Improving the Efficiency of your duct system, US DOE 
2. Pigg, Scott, 2008. “Central air conditioning in Wisconsin – a compilation of recent field research”, Energy Center of Wisconsin 

Report No. 241-1 
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Problem Statement 

Estimated Costs & Energy Savings
 
Measure Cost Gross Annual 

Therm Savings 
Gross Annual 
kWh Savings 

Simple 
Payback 

Total system 
efficiency 
upgrade 

$2500 230 700 11.6 yrs 

Duct renovation $2000 155 465 13.9 yrs 

Combustion 
tune-up 

$175 50 100 4.3 yrs 

Air balancing $325 25 135 10.9 yrs 

•	 Based on data collected from work done in Iowa, average costs and 
energy savings from sample homes. 

•	 Duct renovation includes an additional or larger return and larger filter 
rack 

•	 Payback based on $0.60/therm gas; $0.11/kWh electric 
•	 Costs should go down as market grows. 
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Experiment 

Project has two parts: 
1. Uses trained HVAC contractors to identify: 

– Which system deficiencies are most common 
– What costs are associated with correcting these deficiencies 

2. Collects energy use data on homes that have undergone 
recommended modifications to determine 
– What level of energy savings was achieved 
– Which modifications are the most cost effective 
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Experiment 

Scope, Part 1 
•	 Involves HVAC contractors trained 

through MEEA/ESI’s SAVE 
certification program. 

•	 Conducted throughout the state of 
Iowa 

•	 Cold climate zone 
•	 HVAC Contractors identifying which 

system deficiencies are most 
common and what level of energy 
savings can be expected. 

MEEA’s network of trained contractors 
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Experiment 

Scope, Part 1 
•	 Contractors taking system 

measurements to narrow 
down where deficiencies 
occur. 

–	 Static Pressures 
– 	  Airflows  
–	 System Temperatures 

•	 Contractor measurements 
not used to quantify savings 
for this project. 

•	 Homeowner will elect to 
make some or all of the 
recommended corrections. 

Examples of Common System Modifications 
Modification Examples 

Duct Renovation 

Adding Duct Insulation 

Test and Balance System 

Combustion/Refrigerant Adjustment 

Clean Coils and Heat Exchangers 

Add or Replace Filter 

Adjust Fan 

Repair/Remove Grills 

Increase size of return or supply 

Replace restrictive transitions 

Straighten/extend flexible ducts 

Replace restrictive transitions 

Repair damaged or poorly installed duct joints 

Install or increase duct insulation 

Adjust airflow delivered to each room 

Test and adjust combustion efficiency 

Test and adjust refrigerant charge 

Clean or replace cooling coils 

Clean heat exchangers and heating coils 

Replace restrictive or dirty filter 

Add return air filter grille/housing 

Increase fan speed to required air flow 

Clean and repair fan motor 

Remove/Replace grilles/register 

Tighten connections at boots/grilles 
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Experiment 

Scope, Part 2 
•	 Post modification energy 

savings will be determined on 
four homes. 

–	 Homes identified based on part 1 
–	 Conduct a weather normalized 

utility bill analysis 

•	 From this we can determine: 
–	 Which modifications have the 

most energy savings potential 
–	 Which modifications are the most 

cost effective 
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Experiment 

Technical Approach 
•	 Measurements will be taken 

using industry accepted 
standards 
–	 ASHRAE 152 
–	 ASHRAE 111 
–	 Calibrated and having 

recommended levels of accuracy 
•	 Temperatures 

–	 Supply/Return 
•	 Static Pressures 

– Digital pressure transducer 

•	 Airflows 
–	 Most appropriate method based on 

the system/location 
–	 Flow Plate, Duct-

Pressurization/Flow Measurement 
Device, Traverse 

•	 Combustion 
•	 Fuel Consumption 

–	 Fuel input to equipment 
–	 Weather normalized utility bill 

analysis 
•	 Housing Characteristics 
•	 Nameplate data 
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Expected Results and Follow On 

Expected Results 
•	 Energy savings associated 

with common system 
modifications 

–	 Utility bill analysis 

•	 Costs associated with common 
system modifications 

•	 Data to be used by utilities in 
program design 

Follow-on testing 
•	 Detailed energy savings tests 

on a select number of homes 
(entire heating/cooling season) 

–	 Sub metering 
–	 Long term monitoring 

•	 Compare results with lab tests 
on same equipment 
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