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Introduction 

  

Amicus Consulting Services was contracted by Chestnut Grove Condominium Association (CGCA) to 
undertake an analysis of the energy use and living environment issues faced by the residents of CGCA.   

  

This summary report describes the options associated with repairs to the individual units as described in 
phase 1.  We review the global findings, the economics associated with various units, and lay out the tax 
incentives, costs, and expected returns on a per unit basis and how they aggregate for the entire 
association. 

 

Survey Results  

The survey yielded the following results: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From this we infer, based on monitoring and experience, the following: 

·  Window replacement and air seal procedures will be most effective in addressing the comfort 
issues faced by residents.  

·  Duct sealing is useful for controlling indoor air quality, noise, improving delivery of conditioned air 
to cold/hot rooms, and overall will make the units function closer to the original design intent. 

 

Survey Area Major Findings

Thermal Comfort Concerns

Ventilation Concerns

Moisture Concerns

Noise Concerns 25% of respondents report noise issues

Odor Concerns 29% of respondents cite odor transfer through walls

Perception of Cost Centers

69% of respondents cite drafty windows and more than 50% cite 
hot and cold rooms as very common

50%+ of respondents cite poor ventilation as an issue and 60%+ 
cite dust and allergens as a problem

65% of respondents report condensation on windows and 53% 
cite rusting supply registers

maintenance, replacement and electricity costs are cited by the 
majority or respondents as the origin of high condo fees
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Modeling Results 

We generated energy models and cost analyses from the physical data to determine the potential energy 
savings and potential performance enhancements from these and other improvements. We found the 
procedures that solve the comfort issues also yield positive return on investment. 

 
Whole Building Modeling Summary 

 

 
 
 

·  Duct leakage and Patio door replacement do not have a positive return on investment due to the 
low associated energy savings. 

·  S.I.R. or “savings to investment ratio” is a common index for value of an improvement.  An S.I.R. 
of 1 indicates break-even over the period examined; higher indicates a profit.   

·  SP indicates “simple payback” or years to recoup the investment dollars. 
·  PV indicates “present value” or the net profit available from the improvement.  This measure 

accounts for inflation and for utility rate hikes. 
 

We also re-ran the model to determine the savings values for the duct sealing if we pushed them to more 
average and less conservative numbers.  We find the following: 
 

Projected Energy Savings   
 Whole Building  
Infiltration  $3,834.00 
Duct leakage  $953.00 
Interior Loads  $2,504.96 
  
Total First Year Savings  $7,291.96 
  
Windows  $4,406.00 
Patio Doors  $1,165.00 
  
Total First Year Savings  $5,571.00 
  
Air seal, interior and glazing  $12,862.96 

 
Duct sealing savings are improved a bit, by about $100.  In general, duct sealing improves delivery of 
conditioned air and solves air quality, draft, and cold/hot room issues but simply cannot be argued to 
provide a positive return on investment from an energy savings only point of view.  
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Breakdown on a Unit Basis 
 
We examined the breakdown of values for the units, to see if there are variations in the contribution each 
unit makes to overall savings.  We find the following for first year (2011) savings, using today’s utility 
rates: 
 
Projected Energy Savings     
 Top Unit  Middle Unit  Lower Unit  
Infiltration  $184.00 $180.00 $187.00 
Duct leakage  $74.00 $56.00 $47.00 
Interior Loads  $156.56 $156.56 $156.56 
    
Total First Year Savings  $414.56 $392.56 $390.56 
    
Windows  $233.00 $237.00 $232.00 
Patio Doors  $106.00 $106.00 $107.00 
    
Total First Year Savings  $339.00 $343.00 $339.00 
    
Air seal, interior and glazing  $753.56 $735.56 $729.56 
 
 
Interior Load Analysis – per Unit 
 
Interior loads include lighting, appliances and water use.  Generally, these items are extremely cost 
effective; here we provide a conservative case analysis for plumbing and lighting equipment. 
 
We found that nearly all light bulbs in use within the buildings in common space are compact florescent.  
As a result, we do not include retrofit in our calculations since this work has been completed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Excluding refrigerator replacement, from these data we conclude that changing out 6 light bulbs (where 
they have not been replaced), changing the showerheads and adding aerators on the kitchen sinks will 
yield a payback of less than one year and save $156.56 per year, per unit on a cost of $90.  This is a 
cash-on-cash return of 173% in the first year.   
 
 
 
 
 

Item

1095 16.43 6 $98.55 $12.00 821.25%

61320 47 1 $47.00 $750.00 6.27%

5110 49.52 1 $49.52 $35.00 141.47%

438 4.24 2 $8.49 $3.00 282.95%

Total $203.55 $800.00 25.44%

Expected usage 
(hrs)

Expected yearly 
savings per item

Average item 
count per condo 
unit 

Total expected 
yearly savings

Expected total 
cost

Expected return 
on investment

Compact fluorescent 
light bulb
Energy Star 
refrigerator
1.6 Gallon per minute 
shower head
2 Gallon per minute 
faucet aerator
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Installation Costs 
 
We have priced installation costs and are able to offer the following: 
 
Package Costs     

 Per Unit  Per Building (16 units)  All Units (226 units)  

Infiltration and Interior Load  $1,120.00 $17,024.00 $227,808.00 
Duct leakage  $1,100.00 $16,720.00 $223,740.00 
    
Total  $2,220.00 $33,744.00 $451,548.00 
 
The “Per Building” pricing is reduced 5%, “All Units” pricing is reduced 10%.   
 
 
Cash Flow Analysis 
 
Below, the cash flow table for the first ten years of the 20-year cycle is shown (all materials are expected 
to have a 20-year or greater life cycle). 
 

 
 
 
The summary table that shows these numbers without the cash flows is provided on the next page. 
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Summary of the Cash Flow Analysis 
 

 
 
   
There are three salient features of this ten-year cash flow analysis to which we would like to draw 
attention.   
 

·  Eliminating duct leakage is not cost effective in this model and will incur un-recouped cost of 
roughly $500 over 10 years or $50 per year to achieve.  This is contrary to the vast majority of 
experiences with duct sealing, where very aggressive payback is seen.   We believe the 
discrepancy is due to the fact that the ducts are technically within the envelope and are modeled 
as being “in wall”, a conservative approach.  It is also due to the fact that the building is a large, 
contained volume with minimized surface area.  As such, duct leakage does not contribute as 
highly to energy losses as it might otherwise.  We do know that addressing duct leakage will 
improve air delivery and comfort in the units, as well as control the introduction of dust, dirt and 
allergens into the spaces.   

 
·  Addressing the air sealing and interior loads provides a 2 to 3 year payback (approximately 7.5% 

per year return on investment) and more than doubles the invested dollars within ten years, tax 
free. 

 
·  When all three improvements are combined, the return on investment is still close to doubling of 

the money spent within ten years and addresses all of the issues identified by the membership.   
 
Our model assumes a 5% discount or inflation rate and a 7% annual increase in utilities over the next ten 
years, each year (this reflects historical averages for VA).  This is a conservative estimate. This year and 
next year will likely see flat inflation. It is also expected that deregulation of the Virginia power markets, 
third world industrial development and aggressive greenhouse gas emission standards will drive utility 
rates very quickly and permanently within the next 3 years.   
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Financing and Rebate Options 
 
Rebates 
 
Federal 
 
Discussions with the IRS indicate that the tax incentive of $1500 maximum will accrue to the individual 
unit owners whether the monies to fund the improvements come from the common fund or from the 
individual unit owners directly.  The regulation states, and was interpreted by the IRS to imply, that the 
installation of the duct sealing and air sealing does not fall under the HVAC equipment subsection of the 
regulation.  As such, each unit owner is entitled only to a 30% rebate on the materials cost for the 
project.  We anticipate this to imply a $350 to $400 rebate, per unit, accrued to the individual member in 
question.  This rebate expires in 2010.  Some anticipation of renewal is present among advocates of the 
program, but nothing is definite and the new Congress may block the legislation. 
 
State 
 
Refrigerator Purchase – Virginia offers a 20% rebate, up to $500, on the purchase of an Energy Star 
rated refrigerator. 
 
Beyond this, Virginia does not offer achievable rebates, financing or incentives for this project. 
 
Financing 
 
We believe that financing of the project by the Condominium Association is the most prudent way to 
achieve the goals.  Since the Association is responsible for the utility bills, the debt/profit balance accrues 
within the same set of accounts and makes the return on investment transparent.  This strategy also 
allows the Association to capture all buildings and increase property values uniformly across the 
Association. 
 
Financing through individual homeowners would likely require a per-building retrofit strategy, and require 
monitoring of usage and an internal contract to accrue the savings to the owners that participated in the 
program and thus hold the debt.  We believe this will prove to be unwieldy and difficult to administer.   
Nevertheless, it is a strategy to resolve comfort issues for individual owners and is suggested for 
completeness. 
 
Home Energy Detective Financing 
 
We have established a relationship with a local bank to enable us to provide “same as cash” financing for 
this project.  We have done so to provide the option for the discussion, and to serve demand from 
homeowners in the northern Virginia region. 
 
The approximate terms of the loans are described below.  Per the terms of the bank’s offering, rates are 
dependent upon credit rating of the individual applicants. 
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Installation Process 
 
The process of air sealing, duct sealing and interior load retrofits will take approximately 4 hours per unit.   
It includes the following items on a per unit basis: 
 

1. Blower door test of the individual unit to establish baseline whole-unit air leakage to the outdoors. 
2. Duct blast (duct blower door test) to measure baseline air leakage rates. 
3. Air sealing of all outlets. 
4. Air sealing of all through-wall penetrations in the home. 
5. Air sealing of pipe ways, chase ways, and obvious window and door weather stripping failures. 
6. Replacement of showerheads and faucet aerators. 
7. Replacement of 4-6 light bulbs of high use in the home. 
8. Air sealing of ducts. 
9. Measurement of new duct leakage (improved duct measurement). 
10. Measurement of new whole-unit air leakage rate.   
11. Report to home owner and/or Association officials certifying the new leakage rates and 

improvement values. 
12. Report of materials cost to home owner for tax purposes. 
13. (Possible) Virginia Home Performance with Energy Star Certificate stating expected energy 

savings and improvement over baseline. 
 
Timeline 
 
Given this rate of completion, we estimate the need to have 2 to 4 crews working over 28 to 56 days to 
complete the project.   
 
 
 
 
 
 


