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SEDAC Background 

In order to enhance the economy the Illinois Department of Commerce and Economic 
Opportunity has implemented the Smart Energy Design Assistance Program for 
commercial buildings, municipalities, community colleges and K-12 schools.  The 
program is funded by the Illinois Department of Commerce and Economic Opportunity 
and is managed by the School of Architecture at the University of Illinois at Urbana-
Champaign.  The Smart Energy Design Assistance Centerôs (SEDAC) mission is to 
encourage communities, small business owners, design professionals, and building 
contractors to incorporate energy efficiency practices and renewable energy systems.   

Engaging in energy and water efficiency strategies is a proven method of controlling 
costs.  Companies that take a systematic and strategic approach to energy and water 
management enjoy a broad array of tangible and intangible benefits.  We have entered 
an increasingly complex and volatile resource marketplace requiring a new emphasis on 
measuring and maximizing energy productivity.  City wide resource management has 
become an indicator of overall management quality.  Most commercial buildings use 10 
to 30 percent more energy than necessary and have abundant opportunities to save.  
Cutting a buildingôs energy use by 30 percent yields the same bottom-line benefits as a 
5 percent increase in net operating income. 

As part of this program, the Smart Energy Design Assistance Center (SEDAC) 
conducted a site visit to Marianne Strokirk Salon.  The analysis focused on energy 
savings opportunities and life cycle cost estimates for various energy cost reduction 
measures (ECRM) with high potential for implementation.  This report presents 
recommendations for energy saving investments resulting from the analysis, along with 
the methods and assumptions used. 
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Executive Summary 

This analysis examines several strategies for energy conservation at Marianne Strokirk 
Salon.  The salon is located within a large building that also contains several other 
tenants.  The selection of conservation options was made with respect to what SEDAC 
thought most appropriate for this particular client.   

SEDAC has identified four energy cost reduction measures (ECRM) that appear to offer 
attractive economics.  These ECRMs result in a 20% reduction in annual utility costs or 
$3,772 per year in savings for an initial investment of $17,225.  This investment has an 
internal rate of return of 21%, and a net present value of $12,026.  Monthly savings are 
$314 with a loan payment of $228 and a net cash flow of $87. 

Recommended ECRMs include replacing the existing 50 watt PAR20 lamps with 35 
watt lamps, replacing the linestra lamps with new high-efficiency fixtures, installing a 
desuperheater to reduce water heating costs, and replacing the existing commercial 
washing machine with a new high-efficiency unit.   

Implementing the recommendations in this report will reduce operating expenses, 
reduce the buildings burden on the municipal water system, increase efficiency, and 
demonstrate leadership and function as an educational program for the community.  
This report details our findings. 

The ECRMs evaluated and their calculated returns on investment are presented in 
Table 1: 

Energy Cost Reduction Measure 
(ECRM) and Package 

ID 
Project 

Cost 

Internal Rate 
of Return 

(IRR) 

Net Present 
Value 

(NPV) 

Replace 50W PAR20 lamps w/35W lamps ECRM1 $0 Infinite $4,373 

Replace linestra fixtures ECRM2 $12,500 12.5% $1,877 

Install a desuperheater ECRM3 $3,725 31% $6,240 

Install a condensing water heater ECRM4 $7,000 3.8% -$2,254 

Install a high-efficiency condenser unit ECRM5 $9,500 3.8% -$3,056 

Install a new commercial washing machine ECRM6 $1,000 19% $551 

ECRM1, 2, 3, 6 PKG1 $17,225 21% $12,026 

Table 1: Calculated Life Cycle Costing for ECRMs 

Notes to Table 1: 
(1) Discount Rate assumed to be 10% when calculating the NPV, ECRMs with IRR less than 10% will show a 

negative NPV.  Study period was 15 years.  
(2) An entry of ñInfiniteò under the IRR column is used in a situation where the first cost of the ECRM is zero or 

minimal.  If several IRR calculations yield an ñInfiniteò value, one must consider other financial indicators 
(e.g. NPV or Monthly Cash Flow) when ranking these alternatives. 

(3) When ECRMs are implemented as a package, results may vary from application of individual ECRMs. 
(4) The ñIDò number is used to refer to the ECRM throughout this report. 
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Projects are typically considered attractive if the Internal Rate of Return (IRR) is greater 
than the discount rate (here 10%) and the Net Present Value (NPV) is greater than 
zero. 

Table 2 displays the costs and savings associated with each separate ECRM.  
Explanations of each ECRM are presented later in the report.   

Energy Cost Reduction Measure (ECRM) 
and Package ID 

Project 
Cost 

Annual 
Savings 

Monthly 
Savings 

Monthly 
Loan 

Payment 

Net 
Monthly 

Cash 
Flow 

Replace 50W PAR20 lamps w/35W lamps ECRM1 $0 $564 $47 $0 $47 

Replace linestra fixtures ECRM2 $12,500 $1,854 $154 $165 ($11) 

Install a desuperheater ECRM3 $3,725 $1,154 $96 $49 $47 

Install a condensing water heater ECRM4 $7,000 $612 $51 $93 ($42) 

install a high-efficiency condenser unit ECRM5 $9,500 $831 $69 $125 ($56) 

Install a new commercial washing machine ECRM6 $1,000 $200 $17 $14 $4 

ECRM1, 2, 3, 6 PKG1 $17,225 $3,772 $314 $228 $87 

Table 2: Summary of Project ECRM Costs, Savings, and Monthly Cash Flow 

Note that although the net monthly cash flow for replacing the linestra fixtures is 
negative, this is only for the length of the loan period, which is 10 years.  Thereafter, 
monthly savings accrue at $154/month.  The positive IRR of 12.5% for this ECRM is 
based on a 15 year life cycle.   

Currently Marianne Strokirk Salon spends $4.85/SF/yr on utilities, and implementing 
SEDAC recommendations results in almost a $1/SF/yr savings.  It also reduces the 
salon energy use intensity from 183 kBtu/ft2/yr to 148 kBtu/ft2/yr which is approximately 
a 19% reduction.  Lighting recommendations reduce lighting power density from 4.63 
W/SF to 2.68 W/SF which is approximately a 42% reduction in lighting power density. 

Management practices of Strokirk Salon should be commended.  Several operational 
functions contribute significantly to energy and cost savings, the largest of which is 
turning off the HVAC system during time periods where the salon is closed.  The next 
largest contributor to savings is maximizing the use of outside air for cooling purposes 
and only running the AC when necessary.  Additionally, the HVAC and water heating 
equipment at the salon is fairly new and well maintained which also contributes to 
efficient operations.   
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1.0 Introduction 

The Smart Energy Design Assistance Center (SEDAC) performed an energy savings 
life cycle cost analysis for various conservation technologies applied to the Marianne 
Strokirk Salon located at 361 West Chestnut Street, Chicago, Illinois.  A site visit was 
conducted on January 29, 2009.  This report presents the results of the analysis along 
with the methods and assumptions used.  

The analysis in this report is based on data provided by Mr. Jason Freiman from 
Strokirk Salon.  Information was gathered during an inspection of the business and 
subsequent email inquiries.  The sections which follow describe the salon details and 
important input parameters of the engineering analysis.   

1.1 Salon Description 

Strokirk salon is one of several rental tenants at 361 W. Chestnut.  Ranked among the 
nation's top salons, Marianne Strokirk Salon is recognized nationally as Chicago's top 
destination for hair care services.  The salon occupies 3,800 square feet (SF) on the 
first floor.   

Operating hours are 9am-7pm Tuesday through Thursday, and 8am-7pm Friday and 
Saturday, or 52 hours/week.   

1.2 Building Envelope 

The age of the building is unknown but appears to be 1950ôs vintage.  It is a two story 
masonry bearing structure with marginal insulation.  However, this is not much of an 
issue since only a very small portion at the front and rear of the salon has walls exposed 
to the exterior.  Most of the salon is surrounded by occupied spaces or the interior 
lobby.  Windows to the exterior are double pane.  Entry to the salon is from an interior 
lobby. 

1.3 Mechanical Systems 

The building has two air handling systems: one serves the salon and the other a small 
work/break space in the basement.  Cooling for the salon is provided by a 15 ton York 
air-cooled condensing unit that was installed four years ago.  It has an energy efficiency 
ratio (EER) of 8.7 and an integrated part load value (IPLV)1 of 10.8.  It has two-stage 
tandem scroll compressors.  Due to the amount of heat generated within the salon, air 
conditioning is run until outside temperatures reach 40oF at which point the condenser 
is turned off and outside air is used for cooling.  

Gas fired heating capacity for the salon is 300,000 Btuh and according to Mr. Freiman is 
only run when it is very cold outside.  Thermostat settings are 71o F during the summer 

                                                

1
 IPLV measures the efficiency of air conditioners under a variety of conditions -- that is, when the unit is operating at 

25%, 50%, 75%, and 100% of capacity and at different temperatures. 
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and 74o F during the winter.  The heating/cooling system is turned on at 7am and off at 
7pm and does not cycle at night.   

The basement work/break space is served by a separate 5 ton unit.   

A 70 Gallon 365,000 Btuh AO Smith commercial water heater provides hot water to the 
facility.  It has a power vent with interlocked flue damper. 

1.4 Lighting Systems 

The salon has a variety of lighting fixtures.  The following listing of lamps was provided 
by Mr. Freiman: 

# of lamps Wattage Lamp type Total wattage 

50 150W Osram Linestra Incandescent bulb 7,500 

95 50W Halogen ceiling directional spots 4,750 

70 34W Fluorescents (6W per ballast est.) 2,800 

21 100W Regular incandescent 2,100 

3 150W Spot Halogen 450 

  Total wattage 17,600 

Table 3: Listing of Installed Lamps 

Dividing the total wattage (17,600W) for the salon square footage (3,800 SF) equals 
4.63 W/SF.  For lighting, this is a very high lighting power density (LPD) or use of 
energy per square foot.  The California Building Energy Efficiency Standards 
Commission has issued a standard that applies to salons2 in California.  This standard 
has established a LPD of 1.7 W/SF for a salon including display lighting but not 
including decorative lighting.  GE lighting also has a pamphlet that addresses energy 
efficient lighting for salons that can be found at the link in the footnotes below3. 

1.5 Supporting Equipment 

Salon equipment includes: 

# of Units Wattage Description Total wattage 

3  Floor dryers (8 amp) 7,500 

10 180W Flat Irons 1,800 

20 1,875W Hair dryers 37,500 

    

Table 4: Salon Electrical Equipment 

                                                
2
 http://www.energy.ca.gov/title24/2008standards/prerulemaking/documents/2006-07-

12_workshop/reviewdocs/MEASURE_BLD_03.PDF 

3
 

http://www.gelighting.com/na/business_lighting/education_resources/literature_library/segment_brochure
s/downloads/80569_beauty_salon_lighting.pdf 
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If every piece of equipment were turned on at the same time this would represent a 
large electrical load.  However, the floor and hair dryers are used intermittently while the 
flat irons are turned on and left on for the day.  Important to note is that all of the listed 
equipment contributes heat to the interior space. 

1.6 Laundry System 

The commercial grade clothes washer and dryer run full-time during business hours.  
The electric clothes dryer is a Norge.  Based on its appearance, it is quite old.  
Nameplate data was not available.  The washing machine is a Wascator Ljungby made 
in Sweden and also appears quite dated.  Only a portion of the nameplate data was 
readable.  The unit has an 18 lb capacity.   

2.0 Analysis Approach 

2.1 General 

The basic analysis approach involves several steps.  First, initial information is collected 
from the client in regards to current building usage and project design goals.  Then, 
during the site visit, detailed data and observations are recorded by a SEDAC team 
member.  Next, the SEDAC team performs analysis of energy cost reduction measures 
(ECRMs).  These alternatives are generated by SEDAC personnel after reviewing and 
discussing the baseline building plans or inspection report.  Savings are calculated 
using thermal modeling software or spreadsheet analysis based on increases in 
efficiency or wattage reduction.  Finally, the estimated savings and the additional costs 
of implementing all analyzed ECRMs are evaluated in a life cycle cost analysis.  A 
project is a good investment if its IRR is greater than the rate of return that could be 
earned by an alternative investment (other projects, bonds, bank accounts, etc.).  For 
commercial clients we assume 10% as the minimum acceptable rate of return.  The 
NPV calculation uses a discount rate to find the present value of money saved at a 
future date.  The discount rate is your minimum acceptable rate of return, or your time 
value of money, assumed to be 10%.  Investments have positive NPVs when their IRR 
is greater than the discount rate.  Therefore, projects with IRR greater than the discount 
rate (assumed to be 10%) and a positive NPV are considered to be good investments.  

2.2 Utility Rates 

ComEd provides electricity and Peoples Gas provides natural gas to facility.  Water and 
sewer services are supplied by the landlord.   

Electrical Rates 

ComEd commercial blended rate EDA-NS provides electricity at an average rate of 
$0.1137 per kWh.  Actual kWh charge is approximately $0.07638 with a demand charge 
of $4.29/kW.   
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Natural Gas Rates 

The cost of the natural gas fluctuates considerably throughout the year.  The high was 
during June at $2.78/therm, and the low was during December at $1.10/therm.  The 
average throughout the year was $1.70/therm.   

2.3 Energy Consumption  

Utility bills from January through December 2008 were provided with two electrical and 
two gas bills missing.  Usage and cost for the missing months was estimated.  Total 
natural gas and electricity expenditures for this period were $18,437.  Seventy-three 
percent of the utility bill was electric ($13,521), and twenty-seven percent gas ($4,916).   

Figure 1 illustrates electrical utility consumption and the corresponding cooling degree 
days (CDD) for this period.  Note that the electrical consumption does somewhat 
increase during hot summer months; however the month with highest consumption is 
January.  What this graph indicates is that electrical consumption is not highly 
dependent on exterior conditions.  Electrical consumption is dominated by interior loads 
such as lighting, hair dryers and flat irons. 

 

Figure 1: Monthly Electrical and CDD Comparison 

As previously mentioned, the salon has a very high lighting load of 17,600 watts.  Most 
of these lights are on for 52 hours per week.  The monthly usage for these lights is 
approximately 3,660 kWh.  Figure 1 indicates that the baseload of the salon is 8,000 
kWh/month therefore lighting constitutes almost 46% of the baseload.   

These lights also represent a significant input of heat to the space that the air 
conditioning system must remove.  The majority of electrical energy consumed by 
incandescent lights ends up as heat.  Lighting at the salon provides approximately 
58,000 Btuh of heat.  This is the equivalent to a small furnace running continuously.   
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Figure 2 illustrates gas usage and heating degree days (HDD).  Again, note how there 
is not a close correspondence between the two indicating that gas usage is also not 
dependant on climate.   

 

Figure 2: Monthly Gas and HDD Comparison 

Baseline gas usage is about 200 therms/month.  This is used for water heating 
purposes.  Usage above the baseline is used for space heating.  As can be seen in 
Figure 2, space heating needs are low since most of the heating load is being met by 
the lighting.   

Examination of the gas bills revealed that gas cost fluctuates dramatically throughout 
the year.  Figure 3 illustrates gas cost per therm per month: 

 

Figure 3: Monthly Gas Cost/Therm 



 

10 

 

Although gas consumption was least during the months of June and July, the gas cost 
per therm was highest during this same time period.  This has to do with the pricing 
structure of the gas utility.  The first 100 therms are priced at a much higher rate than 
gas usage above 100 therms.  As gas consumption rises above 100 therms/month, the 
cost per therm drops.   

Table 5 provides a summary of utility consumption for Strokirk Salon.   

Marianne Strokirk Salon 

2008 Annual Consumption Annual Costs Average Unit Cost 

Electricity 118,922 kWh $13,521  73% $0.1137 $/kWh 

Natural Gas 2,890 therms $4,916  27% $1.7008 $/therm 

    Total $18,437        

Gross Floor Area 3,800 ft
2
         

Energy Use Intensity 183 kBtu/ft
2
/yr 

Energy 
Cost 

Intensity 
$4.85  $/ft

2
/yr   

Table 5: Energy Consumption and Cost Summary 

There is no database of commercial salon energy use to compare these numbers to.  
However, an energy use intensity (EUI) of 183 kBtu/ft2/yr represents a large use of 
energy per square foot per year.  This is more than double typical retail at 74 kBtu/ft2/yr.  
Likewise, the energy cost intensity of $4.85/ft2/yr also represents a fairly high cost per 
square foot per year.   

Examination of utility bills helps to identify where preliminary efforts should be focused 
to maximize savings.  Since electrical usage constitutes a greater percentage of utility 
cost (73%) than gas (27%), preliminary efforts at cost savings should focus on those 
areas that contribute to electrical consumption.  For the Strokirk salon, electrical energy 
is primarily used for lighting, plug loads and cooling.  Plug loads would include floor 
dryers, hair dryers, flat irons, washing machine, clothes dryer and other miscellaneous 
plug-in items.   

2.4 Thermal Model 

A thermal model of the salon was developed with Trace 700 software.  The program 
calculates the amount of energy (and the resulting utility cost of that energy) that the 
building is expected to use over an entire typical weather year.  Model inputs were 
taken from pictures, and information provided by the client.  Figures 4 & 5 depict how 
energy is used at the salon and how this relates to cost.   

Note that the largest energy user and cost are lights.  Energy use is in Btuôs and cost is 
in dollars.  Although heating water constitutes 36% of the salons annual energy usage, 
it only represents 23% of the annual cost.  This is because the cost per Btu of gas is 
about half the cost per Btu of electricity.   

Figure 5 clearly shows that if energy costs are going to be addressed, lighting offers the 
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greatest savings potential. 

 

3.0 Capital Improvement Energy and Water Cost Reduction Measures 

This section examines energy and water savings retrofits applicable to Marianne 
Strokirk Salon and assesses their savings capabilities and economics.  Since Strokirk 
salon only has a marginal amount of exterior wall surface area, only a portion of the 
envelope transfers energy to the exterior, and furthermore, that is only during cold 
weather.  There are no energy losses to adjacent interior spaces since these are also 
heated. 

During most of the year there is a considerable amount of heat being produced by lights 
and salon equipment that needs to be removed by the cooling equipment.  The proper 
sequence for energy savings should therefore be as follows: 

1. Reduce interior consumption of electricity 

2. Increase cooling equipment efficiency once interior loads have been reduced 

3. Increase water heating efficiencies 

There are several aspects to point number 1.  Lighting is by far the number one 
contributor to electrical consumption and heat generation.  Reducing lighting loads not 
only saves energy used for lighting, but also saves energy by reducing cooling loads.  
However, lighting at a salon, particularly a high-end salon, contributes significantly to 
the ambience of the interior environment and lighting of patronôs hair, skin, and clothes.  

Figure 4 & 5: Annual Energy Usage and Cost 
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Lighting changes need to be examined critically to make sure they do not compromise 
the visual aesthetics.   

Although the 15 ton York air-cooled condensing unit is only four years old, its 
replacement with a newer high-efficiency unit was examined since there are more 
efficient units available.   

Salons use a considerable amount of hot water and heating water requires a significant 
amount of energy therefore another goal should be to reduce the amount of energy 
devoted to this task.  Energy usage can be reduced by using less hot water or heating 
the water more efficiently.  Using less water was not considered so heating the water 
more efficiently was examined.   

Currently the water is heated with a gas fired hot water heater.  Based on the gas 
consumption figures, it appears that gas usage for heating water is slightly less than 
200 therms per month.  There are a couple of options for reducing hot water costs: 

1. Install a condensing water heater  

2. Install a desuperheater  

Both of these were examined.  Peoples Gas currently has a natural gas savings 
program designed to encourage customers to install high-efficiency, gas-saving 
equipment.  Gas condensing water heaters qualify for a $400 incentive.   

ECRM1 ï Replace Ninety-five 50W PAR20 lamps w/35W Lamps 

This ECRM replaces the existing 50W PAR20 halogen lamps 
with 35W PAR16 lamps.  This represents a 30% reduction in 
energy consumption however the lumen output also reduces 
from 500 to 380 lumens.  Before implementing this ECRM 
throughout the salon, a trial-run should be conducted on only a 
few fixtures to see if they provide adequate light.   

There are 95 of these lamps throughout the salon.  A 15W 
savings per bulb amounts to a total of 1,425W savings.  These 
lamps are on for all business hours, 52 hours per week, plus an 
additional 15 hours per week while cleaning crews are present.  
Replacing these lamps results in a weekly savings of 95.5 kWh 
and an annual savings of 4,965 kWh.  At $0.1137/kWh this is an 
annual savings of $564.  This does not include the additional 
savings due to the reduced load on the cooling system.  Winter heating loads may 
increase slightly but since the salon is surrounded by occupied spaces, the reduction in 
heat output from lights may not be noticed. 

Cost for the lamp is considered to be the same as the existing lamps therefore the 
internal rate of return is infinite and savings begin to accrue immediately upon 
implementation.   

This ECRM has very favorable economics and, if the reduction in lighting is considered 
acceptable, should be implemented.   

Figure 5: 50W PAR20 
Lamp 



 

13 

 

Another alternative would be to replace the existing lamps with Sylvania 40W PAR20 
Halogen IR lamps that provide a light output of 600 lumens with a color temperature of 
2950K.  Although these lamps cost more than standard 50W PAR20 lamps ($14 vs. $6), 
due to their increased light output, it may be possible to reduce the number of lamps 
required to light the space while saving 10W/lamp.   

ECRM2 ï Replace Linestra Lighting Fixtures 

The lighting inside the salon, particularly the fifty 150 
watt linestra incandescent lamps is quite specialized.  
The linestra has a light output of 930 lumens, has a 
color temperature of 2,850K, a CRI of 100 and has an 
average lifetime of 1,000 hours.  These fifty lamps 
consume approximately 20,280 kWh per year or $2,306 
annually.  Due to the specialized socket on the linestra 
lamp, changing this lighting requires a new light fixture.   

For this ECRM the 150W lamp was replaced with a new 
30W fixture.  There are several linear fluorescents 
available that have CRI ratings as high as 984.  
Replacing fifty 150 watt incandescent lamps with 30 
watt fixtures would save approximately $1,845 per year.   

One measure of how efficient a lamp is is based on its 
efficacy, measured in lumens/watt.  The efficacy of the 
linestra lamps is 6.2.  The efficacy of the fluorescent 
selected for this analysis is 65.  In other words, the new 
lamps are more than ten times efficient.  Additionally, 
the life of the new lamps is approximately 10,000 hours 
or ten times the life of the linestra lamps.   

This ECRM provides a $250 allowance per lamp for the 
fixture and labor to install.  Based on a project cost of 
$12,500, and an annual savings of $1,845, a fifteen 
year life cycle the IRR for the package is 12.5%.  The 
net present value is $1,808.  Monthly utility cost savings are $154, and based on a ten 
year loan at 10% interest, monthly loan payments are $165 and the net monthly cash 
flow is -$11 for the life of the loan.  These economics do not take into consideration two 
important factors: 

1. The fluorescent lamps have ten times the lifespan of the linestra lamps.  
Therefore there is a great reduction in lamp replacement cost.  Especially 
considering that the linestra lamps cost about $15 each.   

                                                
4
 http://www.aamsco.com/_media/pdf/alinea_es-delta.pdf  

Figure 6: Linestra Lighting 

http://www.aamsco.com/_media/pdf/alinea_es-delta.pdf
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2. The linestra lamps provide a significant load on the cooling equipment.  
Removing this load would reduce cooling costs while marginally increasing 
heating costs. 

This ECRM has favorable economics and should be considered.  Lighting specialists at 
Lightology, located at 215 West Chicago Avenue, should be consulted if lighting fixture 
replacement is considered.   

ECRM3 ï Install a Desuperheater 

Air conditioning systems typically reject heat to the environment.  Desuperheaters, 
which can be installed between the compressor and condenser, transfer energy from 
the refrigerant to the domestic water system.  Water heating is thus accomplished with 
waste heat while the efficiency of the air conditioning system is increased.  A link to one 
manufacturer that produces desuperheaters follows: 

http://www.doucetteindustries.com/ac_desuperheater.pdf 

Naturally, the desuperheater only functions while the air conditioning system is running, 
therefore, a water heating system is still required.  The desuperheater is estimated to 
save 1,499 kWh and 480 therms. 

Cost for the desuperheater is $2,7255 with an allowance of $1,000 for installation.  
Annual gas and electrical savings are estimated to be $1,154.  Based on a twenty year 
life cycle the IRR for the package is 31%.  The net present value is $6,240.  Monthly 
utility cost savings are $96, and based on a ten year loan 
at 10% interest, monthly loan payments are $49 and the 
net monthly cash flow is $47.   

This ECRM has favorable economics and should be 
considered.  The manufacture of the above mentioned 
desuperheaters was contacted and they recommended 
the following light-commercial unit: 

http://www.trevormartin.com/documents/HRU_Spec_Comm-Lgt.pdf 

Rebates from ComEd may be available for this ECRM 
under the portion of its program for custom incentives. 

ECRM4 ï Install a Condensing Water Heater 

The existing water heater is fairly new and if a 
desuperheater is installed, installing a condensing hot 
water heater would not be advisable.  However, if a 
desuperheater is not installed, this ECRM replaces the 
existing water heater with a condensing water heater.   

Nameplate data on the existing AO Smith water heater 
was not available but based on information provided by 

                                                
5
 http://www.doucetteindustries.com/pricelist.pdf 

Figure 7: Water Heater 

http://www.doucetteindustries.com/ac_desuperheater.pdf
http://www.trevormartin.com/documents/HRU_Spec_Comm-Lgt.pdf
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Mr. Freiman it appears to be an AO Smith BRU-365 unit with a maximum thermal 
efficiency rating of 80%.  Condensing water heaters have a thermal efficiency of above 
90% for an increase in efficiency of over 10-15%.  

Condensing water heaters with a high recovery rate are expensive.  AO Smith, LAARS 
and others make such products but prices for ones with an input rating of 250,000 Btuh 
begin at $5,500.  Assuming an efficiency increase of 15% and an annual consumption 
of 2,400 therms at an average cost of $1.7/therm, savings would be 360 therms or 
about $612/year.   

Assuming an installed cost of $7,000 with an annual savings of $612/year and based on 
a twenty year life cycle the IRR for the package is 3.8%.  The net present value is  
-$2,254.  Monthly utility cost savings are $51, and based on a ten year loan at 10% 
interest, monthly loan payments are $93 and the net monthly cash flow is -$42.   

This ECRM does not have favorable economics and should not be considered.  The 
desuperheater is a far more economical approach to reduce water heating costs.   

ECRM5 ï Install a High-Efficiency Air-Cooled Condensing Unit 

On August 13, 2004, House Bill 4099 was 
signed into law.  HB 4099 created the Energy 
Efficient Commercial Building Act, requiring 
statewide adoption of the commercial buildings 
requirements of the 2006 International Energy 
Conservation Code (IECC) and the American 
Society of Heating, Refrigeration and Air-
conditioning Engineers (ASHRAE) Standard 
90.1, 2004.  These standards establish certain 
minimum efficiency ratings for HVAC 
equipment.  The current minimum efficiency 
rating for the size of unit at the salon is 9.3 
EER.  The existing system, although only 4 
years old, has an EER of 8.7.  In other words, it 
does not meet current minimum efficiency 
standards.  This ECRM examines replacement of this system with a high-efficiency unit.   

To calculate the potential cost savings of a high-efficiency condenser, a Federal Energy 
Management Program (FEMP) calculator was used which can be found at: 

http://www1.eere.energy.gov/femp/procurement/eep_unitary_ac_calc.html#output 

Input was the EER of the existing unit, an estimate of the number of hours per year it 
ran, and cost of electricity.  For the existing unit, calculated annual energy consumption 
was 31,034 kWh and operating cost was $3,414.  For the high efficiency unit with an 
EER of 11.4, the annual energy consumption was 23,478 kWh and operating cost was 
$2,583.  Annual savings for the high-efficiency unit is 7,556 kWh and $831.  The 
following table is from the FEMP website: 

Figure 8: 15 Ton York Condenser 

http://www1.eere.energy.gov/femp/procurement/eep_unitary_ac_calc.html#output
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Figure 9: High Efficiency Condensing Unit Analysis 

The 2007 RS Means Mechanical Cost Data book prices an installed 15 ton packaged 
air-cooled refrigerant condensing unit at $9,375.  This cost was increased to $12,500 
due to cost increases since 2007, a 112% location cost indexes for Chicago and a 
premium for high-efficiency equipment.  Also assumed is a salvage value of $3,000 for 
the existing equipment since it is only 4 years old for a total project cost of $9,500.   

With an annual savings of $831/year and based on a fifteen year life cycle the IRR for 
the package is 3.8%.  The net present value is -$3,056.  Monthly utility cost savings are 
$69, and based on a ten year loan at 10% interest, monthly loan payments are $125 
and the net monthly cash flow is -$56.   

This ECRM does not have favorable economics and should not be considered.  
However, when time comes to replace the unit, not only should a high efficiency unit be 
installed, but the thermal modeling also showed that 11.4 Tons is all that would be 
required meaning a smaller system should maybe be considered.  This would 
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particularly be the case if high-efficiency lighting is installed and interior heat generation 
is reduced. 

ECRM6 ï Replace the Existing Commercial Washing Machine 

Laundry needs at the salon are high.  Maintaining a clean 
stock of towels requires constant operation of the laundry 
system.  Although the salon does not pay for water, it 
does pay for heating the water (if hot water is used) that 
the washing machine uses.  Installing a new washing 
machine would reduce water consumption, saving water 
heating costs and save electricity.  Drying costs would 
also be reduced since new washers extract more water 
out of the laundry through high spin cycles.   

The cost of new commercial front-loading washers 
depends on the number of options desired.  If a new 
washer is purchased, it should be ENERGY STAR rated.  
ENERGY STAR washers must meet certain criteria 
insuring they are energy and water efficient.  A listing of 
current models that meet these criteria can be found at:  

http://www.energystar.gov/index.cfm?fuseaction=clotheswash.displa
y_commercial_cw 

Assuming a conservative savings of $200 per year in 
electricity and gas and a unit cost of $1,000, based on a fifteen year life cycle the IRR 
for the package is 19%.  The net present value is $551.  Monthly utility cost savings are 
$17, and based on a ten year loan at 10% interest, monthly loan payments are $13 and 
the net monthly cash flow is $4.   

This ECRM demonstrates favorable economics and should be considered.   

PKG1 ï ECRMs 1, 2, 3, 6 

PKG1 recommends installing lower wattage PAR20 lamps, replacing the linestra lighting 
with new fixtures, installing a desuperheater, and replacing the washing machine.  
Project cost for this package is $17,225.  Annual savings is $3,772 monthly savings is 
$314, monthly loan payment is $228 and net monthly cash flow is $87.  Internal rate of 
return is 21% and net present value is $12,062.  This package of ECRMs reduces 
energy usage by approximately 20%.   

ComEd does have their Smart Ideas6 program that provides incentives for certain 
building retrofits.  Currently, eligibility is limited to energy efficiency projects that produce 
electricity savings through efficiency improvements in buildings, equipment, or process.  
There are both ñStandardò and ñCustomò incentives.  The Standard incentives include 
lighting, HVAC, refrigeration and motor retrofits.  The lighting retrofits should qualify for 

                                                
6
 http://www.comed.com/businesssavings/programsincentives/  

Figure 10: Washing Machine 

http://www.energystar.gov/index.cfm?fuseaction=clotheswash.display_commercial_cw
http://www.energystar.gov/index.cfm?fuseaction=clotheswash.display_commercial_cw
http://www.comed.com/businesssavings/programsincentives/


 

18 

 

custom retrofit incentives.  Desuperheaters may also qualify as a custom incentive since 
it does increase the efficiency of the condensing unit.  Refer to Appendix B and the 
footnote below for program specifics. 

Other Efficiency Measures  

Following are additional energy conservation suggestions that were not modeled.   

Ozone Laundry System 

Ozone laundry systems work best using cold water, decreasing or eliminating hot-water 
consumption.  This reduces the workload of hot-water boilers.  Ozone systems also 
decrease the cycle time for washing, reduce the amount of detergents needed and, 
since fewer chemicals are left on linens, reduce drying time.  When chemical usage and 
dryer time are reduced, linens last longer and laundry-room temperatures adjust to 
more comfortable levels.7  A NuTek International Inc8. ozone generator is pictured in 
Figure 5.   

 

Figure 11 - Ozone System 

For large laundry operations ozone systems can be particularly cost effective.  Its 
application to Strokirk Salon would need further study.   

                                                
7
 http://www.ozonewatertech.com/news/ 

8
 http://www.ozone-laundry-systems.com/nt300.htm 

http://www.ozonewatertech.com/news/
http://www.ozone-laundry-systems.com/nt300.htm
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Replace Silver Bowl Lamps with Compact Fluorescents 

There are 21 silver bowl incandescent lamps 
throughout the salon.  The silvering on the top 
half of the lamp redirects the light towards the 
base and shields the filament from view.  
Although nice looking, these fixtures are 
inefficient.  A search was conducted to see if 
there were any compact fluorescent lamps 
that could be used as replacements.  The only 
type of silver bowl CFL that was found has a 
globe shape instead of an A shape and the 
largest size was a 14W which is equivalent to 
a 60W incandescent.  Compact fluorescent 
silver bowl lamps can be found at: 

http://www.genesislamp.com/sibocofllibu.html 

It would be worth experimenting with one of 
these to see if it serves as an acceptable 
replacement for the current incandescent bulb.   

The other option would be to replace the entire fixture and select a fixture that uses a 
compact fluorescent.  A good source for high-end lighting fixtures is Lightology9 which is 
located only a few blocks from the salon at 215 West Chicago Avenue.   

Replace Standard Blow Dryers with ECO 8000 Blow Dryer 

There are 25 stations at Strokirk Salon.  Each one of these probably has a hand-held 
blow dryer that consumes approximately 1,800 watts.  These dryers typically have a 
nichrome wire which serves as the heating element.  An alternative to these dryers is 
the BarBar ECO 800010 that uses a ceramic element instead of the metallic element.  
This dryer is rated at 1,000 watts and thus results in a significant energy savings.  
Additionally, the manufacturer of this dryer claim that the ceramic element emits only 
1.9 mG of radiation compared to the 200-400 mG of EMF radiation emitted by a 
standard hair dryer11.   

                                                
9
 www.lightology.com  

10
 http://hairflixshop.com/hair-tools/barbar-hair-tools/barbar-ceramic-eco-8000-blow-dryer.html  

11
 http://www.greenlivingtips.com/blogs/273/Energy-efficient-hair-dryer.html  

Figure 12: Silver Bowl Lamps 

http://www.genesislamp.com/sibocofllibu.html
http://www.lightology.com/
http://hairflixshop.com/hair-tools/barbar-hair-tools/barbar-ceramic-eco-8000-blow-dryer.html
http://www.greenlivingtips.com/blogs/273/Energy-efficient-hair-dryer.html
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4.0 Summary and Recommendations of Energy Savings Analysis 

The analysis described in this report indicates that several energy cost reduction 
measures either alone or in combination have favorable life cycle economics for the 
Marianne Strokirk Salon.  Table 6 present the annual kWh, therm, and cost savings for 
individual ECRMs.   

ID 
Energy Cost Reduction 

Measure 

Annual 
Electricity 
Reduction 

(kW/yr) 

Annual 
Gas 

Reduction 
(therms/yr) 

Annual 
Cost 

Savings 

% Cost 
Savings 

ECRM1 
Replace 50W PAR20 
lamps w/35W lamps 

4,965 0 $564 3.1% 

ECRM2 Replace linestra fixtures 16,224 0 $1,854 10.1% 

ECRM3 Install a desuperheater 1,499 480 $1,154 6.3% 

ECRM4 
Install a condensing 
water heater 

0 360 $612 3.3% 

ECRM5 
Install a high-efficiency 
condenser unit 

7,556 0 $1,575 8.5% 

ECRM6 
Install a new commercial 
washing machine 

1,759 0 $200 1.1% 

PKG1 PKG1 ï ECRM1, 2, 3, 6 24,447 480 $3,772 20.5% 

Table 6: Annual kWh, Therm and Cost Savings 

Table 7 provides the economics of each ECRM. 

Energy Cost Reduction 
Measure (ECRM) or 
Package of ECRMs ID 

Project 
Cost 

Annual 
Savings 

Monthly 
Savings 

Monthly 
Loan 

Payment 

Net 
Monthly 

Cash 
Flow 

Replace 50W PAR20 
lamps w/35W lamps ECRM1 $0  $564  $47  $0  $47  

Replace linestra fixtures ECRM2 $12,500  $1,854  $154  $165  ($11) 

Install a desuperheater ECRM3 $3,725  $1,154  $96  $49  $47  

Install a condensing water 
heater ECRM4 $7,000  $612  $51  $93  ($42) 

install a high-efficiency 
condenser unit ECRM5 $9,500  $831  $69  $125  ($56) 

Install a new commercial 
washing machine 

ECRM6 $1,000  $200  $17  $14  $4  

ECRM1, 2, 3, 6 PKG1 $17,225  $3,772  $314  $228  $87  

Table 7: Economics of Individual ECRMs 
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Table 8 provides a summary of how ECRMs compare to the baseline model.    

Energy Cost Reduction Measure 

Electricity Natural Gas 
Total 

Annual 
Energy 

Cost Annual 
kWh 

Total 
Electricity 

Cost 
Annual 
Therms Therm Cost 

Base Building 118,922 $13,521  2,890 $4,916  $18,437  

ECRM1 
Replace 50W PAR20 
lamps w/35W lamps 113,957 $12,957  2,890 $4,916  $17,873  

ECRM2 Replace linesta fixtures 102,698 $11,667  2,890 $4,916  $16,583  

ECRM3 Install a desuperheater 117,423 $13,183  2,410 $4,100  $17,283  

ECRM4 
Install a condensing water 
heater 118,922 $13,521  2,530 $4,304  $17,825  

ECRM5 
Install a high-efficiency 
condenser unit 111,366 $12,690  2,890 $4,916  $16,862  

ECRM6 
Install a new commercial 
washing machine 117,163 $13,321  2,890 $4,916  $18,237  

PKG1 ECRM1, 2, 3, 6 94,475 $10,565 2,410 $4,100 $14,665 

Table 8: Summary of ECRMs 

This study identifies several opportunities for energy conservation at Marianne Strokirk 
Salon.  Certain projects, such as replacing PAR20 lamps are simple, others, such as 
installing a desuperheater will be more complicated and will require further engineering.  
Energy savings presented in this study are fairly conservative and do not take into 
account future energy cost increases.   

Currently Marianne Strokirk Salon spends $4.85/SF/yr on utilities, and implementing 
SEDAC recommendations results in almost a $1/SF/yr savings.  It also reduces the 
salon energy use intensity from 183 kBtu/ft2/yr to 148 kBtu/ft2/yr which is approximately 
a 19% reduction.  Lighting recommendations reduce lighting power density from 4.63 
W/SF to 2.68 W/SF which is approximately a 42% reduction in lighting power density. 

SEDAC would like to thank Mr. Frieman and Ms. Georgy Olivieri for asking SEDAC to 
perform a SEDAC study and for kindly providing us with information needed for our 
analysis.  SEDAC would like to offer our continued assistance to answer any further 
questions or offer advice regarding the implementation of conservation technologies.   
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5.0 Appendices 

Appendix A ï Abbreviations 
A/C ï Air conditioning 

ACH ï Air Changes per Hour 

AFF ï Above finished floor 

AFUE - Annual fuel utilization efficiency  

ASHRAE - American Society of Heating, 
Refrigeration and Air-Conditioning 
Engineers  

BTU ï British thermal unit 

CF ï Cubic Feet 

CFM - Cubic feet per minute  

COP - Coefficient of performance  

CRI ï Color rendering index 

DX - Direct expansion  

DWH ï Domestic Water Heater 

EER - Energy Efficiency Ratio  

ERV - Energy Recovery Ventilator  

F - Fahrenheit  

ft - Foot, or Feet  

GPF ï Gallons Per Flush 

GPM ï Gallons Per Minute 

GSHP - Ground Source Heat Pump  

HP ï Horsepower 

HRV ï Heat recovery ventilator  

HX - Heat Exchanger  

hr - Hour  

HVAC - Heating, Ventilating, and Air 
Conditioning 

IRR - Internal Rate of Return  

kW - kilowatt, one thousand watts  

kWh - kilowatt-hours, one thousand watt-
hours  

LAV - Lavatory 

LCCA - Life Cycle Cost Analysis  

NPW ï Net Present Worth 

OA - Outside Air  

PKG - Package 

PSIG ï Pounds per square inch, gauge 

RTU - Roof Top Unit  

R-Value ï a measure of the resistance of 
building materials to heat transfer 

SC ï Shading Coefficient 

SF or sf ï Square Feet 

SHGC ï Solar Heat Gain Coefficient 

SEER ï Seasonal energy efficiency ratio 

T5 ï A tubular fluorescent lamp 5/8ò in 
diameter 

T8 ï A tubular fluorescent lamp one-inch in 
diameter 

T12 ï A tubular fluorescent lamp 1.5 inches 
in diameter 

Therm ï A unit of measure for natural gas.  
Equal to 100,000 BTUs or 100 Cubic Feet. 

U-Value ï A factor expressing the ability of 
a material to transfer heat. 

V- volts  

WCRMs - Water Cost Reduction Measures 

VFD ï Variable frequency drive  

yr - Year(s) 
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Appendix B ï Illinois Energy Efficient Portfolio Standard (EEPS) 

On August 28, 2007 Governor Blagojevich signed Senate Bill 1592 into law which 
includes an Energy Efficiency Portfolio Standard (EEPS) and a Renewable Portfolio 
Standard (RPS) that are among the most ambitious in the nation.  The EEPS will 
require Illinois utilities to reduce overall electric usage by 0.2% of demand in 2008, 
escalating to 2.0% by 2015.  The RPS will require utilities to supply 2% of their power 
from renewable energy sources by 2008 for certain ñeligible customers,ò escalating to 
25% by 2025. 

This law creates a substantial budget for programs and incentives to reduce electrical 
energy usage and demand for customers of ComEd and Ameren.  During the first year, 
there will be approximately $50 million devoted to various sectors of utility customers.  
ComEd and Ameren will focus approximately $38 million on residential, commercial, 
and industrial customers and the Illinois Department of Commerce and Economic 
Opportunity (DCEO) will utilize about $12 million on the low income and public sectors.  
During the second year these budgets will double, and by year three will triple, by far 
the largest opportunity Illinois has had for funding energy efficiency and demand 
reduction efforts. 

The implications of the EEPS and RPS for SEDAC clients is that clients in the Ameren 
and ComEd service territories can take advantage of incentives for energy cost 
reduction measures (ECRMs) which reduce electric energy consumption.  Note that 
even if funding is no longer available this year, funding will return next June at twice the 
current level. 

ComEdôs Smart Ideas Program can be found at: 
http://www.comed.com/businesssavings/programsincentives/ 

Some of the ECRMs discussed in this report would qualify for rebates under this 
program.  The program has both Standard and Custom incentives.  The Standard 
Incentives address lighting, HVAC, refrigeration and motors.  Other energy efficiency 
improvements would fall under the Custom Incentives portion of the program.   

 

Other sources for Incentives for Renewables and Energy Efficiency 

For information on state and federal rebates and tax credits, see Database of State 
Incentives for Renewables and Efficiency (DSIRE):  
http://www.dsireusa.org/index.cfm?EE=0&RE=1 

Smart Energy Design Assistance Center  

SEDAC has developed a website for posting links to various funding opportunities: 
http://smartenergy.arch.uiuc.edu/html/info_loan.html 

 

 

 

http://www.comed.com/businesssavings/programsincentives/
http://www.dsireusa.org/index.cfm?EE=0&RE=1
http://smartenergy.arch.uiuc.edu/html/info_loan.html
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Appendix C ï EPAct 2005 Tax Deduction  

EPAct 2005 provides a tax deduction of up to $1.80/ ft2 for investment in energy-
efficient commercial building property as part of new construction or renovation (within 
the scope of the ASHRAE/IES 90.1 Standard).  The amount of the deduction is the 
lesser of: 1) $1.80/ ft2 or 2) the costs incurred or paid for the energy-efficient property. 

ñEnergy-efficient propertyò is defined by EPAct 2005 to be commercial building property 
that is certified to reduce total annual energy and power costs to at least 50 percent less 
than a building satisfying the 90.1-2001 Standard.  Qualifying systems include 1) interior 
lighting systems, 2) heating, cooling, ventilation and hot water systems, and 3) building 
envelope. 

In addition, the property must 1) be otherwise depreciable property, 2) located in the 
United States, 3) paid to be constructed by the taxpayer seeking the deduction.  

The ASHRAE/IES 90.1-2001 Standard is defined as the standard in effect on April 2, 
2003.  This means that the published lighting power densities in the Standardôs Table 
9.3.1.1 (building area method) and Table 9.3.1.2 (space-by-space method) are in effect 
as far as the tax deduction is concerned.  

Understanding what version of the Standard applies is important because after April 2, 
2003, Standard 90.1-2001 was amended with Addendum G, which reduced the lighting 
power densities to values that are now adopted in 90.1-2004.  States that adopt 
Standard 90.1-2001 may do so with amendments or without.  For the purpose of 
claiming the tax deduction, Standard 90.1-2001 without Addendum G applies. 

Individual systems 

EPAct 2005 instructs the Secretary of the Treasury, in consultation with the Secretary of 
Energy, to develop an energy-savings target for each type of system covered (interior 
lighting, HVAC/hot water, and building envelope).  Meeting any of the three targets will 
be another route building owners can take to demonstrate qualification for the 
deduction. 

If a property does not qualify for the $1.80 tax deduction, but one of the qualifying 
systems meets its designated energy-savings target, then the property will be eligible 
for a partial tax deduction.  Therefore, if a commercial building property does not meet 
the requirement, but the interior lighting system meets its own energy-savings target, 
then a partial tax deduction may be allowed.  This deduction/system is the lesser of: 1) 
$0.60/ ft2 or 2) the costs incurred or paid for the energy-efficient system. 

Rules for lighting systems  

At the time of this report, both the permanent and interim rules for lighting system 
deductions were in effect.   

The Interim Rules for Lighting Systems define the lighting system energy-savings target 
to be a lighting power density that is 25-40% lower than the minimum requirements in 
Table 9.3.1.1 (building area method) or Table 9.3.1.2 (space-by-space method) (not 
including additional interior lighting power allowances) of Standard 90.1-2001.  In 
addition, the controls and circuiting must comply fully with the mandatory and 
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prescriptive requirements of Standard 90.1ï2001, including the provision for bi-level 
switching in all occupancies except hotel and motel guest rooms, store rooms, 
restrooms, and public lobbies. 

The Permanent Rules for lighting systems define the lighting system cost-savings target 
as 16 and 2/3 percent less than the baseline building energy cost.  The baseline 
building energy cost is calculated by modeling a baseline building which meets the 
prescriptive requirements of ASHRAE Standard 90.1-2001.  Approved software and 
methods must be used to perform the modeling.   

Who can claim the tax deduction 

In the case of privately owned buildings, the tax deduction is earned by the owner or 
person or entity that paid to have the building constructed or renovated. 

How to claim credit 

The Treasury Secretary has issued rules that lay out the certification program based on 
qualified software programs.  A number of such programs are in use today.  The tax 
deduction is allowable in the year in which the energy-efficient property is placed in 
service.  The Treasury Department has issued appropriate modifications to its forms to 
implement the provision.  Lighting and building management professionals are 
encouraged to seek the consultation of a tax expert. 

Window of opportunity 

EPAct 2005ôs Energy Efficient Commercial Buildings Deduction applies with respect to 
energy efficiency measures placed in service between January 1, 2006 and December 
31, 2013 are eligible. 

 


