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EXECUTIVE SUMMARY 
 

This study identifies and prioritizes Kane County building facilities for potential energy 

efficiency upgrades and evaluates potential savings opportunities for Kane County.  The results 

will allow Kane County to utilize EECBG and other funding sources to reduce energy costs in 

its facilities.   

 

In late 2009, Kane County engaged Patrick Engineering Inc. (Patrick) to assist with the energy 

efficiency project.  During the first task, Patrick analyzed the majority of County-owned 

facilities’ bills in order to prioritize those sites that would benefit most from a more detailed 

assessment.  Utility data and resulting usage profiles were uploaded to the Energy Star website 

to compare with other facilities of similar functions.  The required information for Energy Star 

includes space type (office, warehouse, etc.), square footage, number of employees, number of 

computers, a minimum of one year of utility data (electricity, natural gas, water), operating 

hours, and the percent of the area which is heated/cooled. 

 

Following the utility assessment, Patrick performed five (5) detailed facility energy audits. In 

addition, Patrick reviewed and incorporated the previous SEDAC study of Building A.     

 

The energy audits determined the energy use profile, the building occupancy use profiles, 

identified and listed the major equipment such as motors and accompanying drive systems, the 

HVAC system operation, the lighting system, and envelope types.   The systems that can be 

improved with higher efficiency retrofits were identified.  In addition, a high-level conceptual 

economic assessment for wind energy, solar energy and ground source heat pump systems was 

performed. 

 

The audits generated a list of energy cost reduction (ECRMs) measures.  The ECRMs are 

identified in this report with estimated costs, descriptions, potential savings, and resulting 

simple payback for each.   

 

Kane County Buildings Ranking.  The utility data for 13 Kane County operated buildings were 

tabulated and analyzed for energy consumption and cost per square foot and for total BTU and 

dollars for each building. The following table shows the results. 
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Facility Energy Use and Cost 

Location Overall Rank 

BTU per 

Sq. Ft. 

Rank 

MMBTUs 

 Rank 

$$ 

Rank 

$/Sq. Ft. 

Rank 

 

Sq. Ft. 

Rank 

Jail 1 3 1 1 2 1 

Judicial Center 2 5 2 2 4 2 

Juvenile Justice Center 3 2 4 4 1 4 

ROE 4 1 6 7 3 7 

Buildings C and  B-I (Clerk & IT) 5 6 3 3 7 3 

3rd. Street Courthouse  6 9 5 5 9 5 

Diagnostic Center 7 4 10 10 5 10 

Circuit Court Clerk Building 8 11 7 8 12 8 

Old Corrections 9 14 8 6 14 6 

Health Dept.-Aurora (1240) 10 12 9 9 11 9 

New Child Advocacy 11 7 12 12 6 12 

Health Dept.-Aurora (1330) 12 13 13 11 10 11 

Building Mgmt 401 13 8 14 14 8 14 

 

 

This analysis and input from Kane County staff on future building use resulted in the following 

five (5) buildings being selected for a detailed energy audit: 

 

 1. Building B & I 

 2. Building C 

 3. 3rd Street Courthouse 

 4. Juvenile Justice Center 

 5. Judicial Center 

 

A description of the buildings studied are covered in their respective section of the following 

report. 

 

Utility Information.  Electricity is supplied to the five buildings as listed:   

 

1.  Building B & I - Geneva Municipal Electric, Medium or Large General Service 

2.  Building C - Geneva Municipal Electric, Medium or Large General Service 

3.  3rd Street Courthouse - Geneva Municipal Electric, Medium General Service 

4.  Juvenile Justice Center - Mid-American Supply with ComEd distribution 

5.  Judicial Center - Mid-American Supply with ComEd distribution 

 

Natural gas is supplied by Vanguard with NICOR as the local distribution company. 

 

Energy Cost Reduction Measures.  It has been shown that engaging in energy efficiency 

strategies is a proven method of controlling costs.  Energy Cost Reduction Measures (ECRMs) 

are the result of identifying equipment that can be replaced with more efficient equipment and 

operation methods that can be modified to reduce the amount of energy used by these sources. 
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The following is a list of measures and their identification number. All may not apply to all the 

buildings. 

 

L-1 Linear Fluorescent Upgrade T12 to T8 

L-2 Incandescents to CFLs 

L-3 LED Exit Lights 

L-4 Occupancy Sensors 

L-5 Exterior Lighting Improvements 

L-6 Photocells on exterior lights 

L-7 Daylight Harvesting 

L-8 High Bay Lighting  

L-9 Bi-Level Stairwell Lighting 

L-10 Halogen Light Replacement 

H-1 Boiler Replacement 

H-2 Steam Trap Repair/Replacement 

H-3 Radiator Controls 

C-1 Air Conditioning Equipment Upgrades/Replacement 

C-2 Economizer Controls 

C-3 Condenser Fan Control 

K-1 Temperature Setback/Set Forward 

K-2 Outside Air Control 

K-3 CO2/Demand Response Control 

K-4 Energy/Facility Management System 

K-5 Vending Mizer 

K-6 Exhaust Fan Control 

W-1 Storm Windows 

W-2 Reflective Film 

DW-1 Hot Water Temperature Reset 

DW-2 Use Reduction Devices 

I-1 Attic Insulation 

OM-1 Plug Load Minimization 

O-1 Master Meter 

OM-1 Plug Loads 

RN-1 Solar Photovoltaic System 

RN-2 Wind Energy System 

RN-3 Geothermal Energy 

RN-4 Solar Thermal 

 

Patrick has identified many ECRMs for this report.  While many of them are feasible and low 

cost, 60 measures were analyzed for payback and 54 are recommended for implementation.   

 

The following table highlights the recommended ECRMs.  A more detailed description of each 

measure can be found under the Energy Cost Reduction Measures section of each building in 

the body of this report. 
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The costs listed for the ECRMs are engineers’ estimates only, and are based on various sources 

and must not be confused with actual price quotes or bids.  Factors unknown to the report 

authors will have an impact on the actual installed costs. 

 

 

Summary of Juvenile Justice Center ECRMs 

ECR

M # ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost 

 ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback 

(yrs) 

L-1 Linear Fluorescent Lighting Retrofit -4,632 164,585 $9,721 $35,241 3.6 $18,273 1.7 

L-2 Incandescent Lamp Replacement -93 3,287 $194 $310 1.6 $24 1.5 

L-3 Exit Sign Retrofit/ Replacement -33 1,169 $69 $3,120 45.2 $528 37.5 

L-4 Occupancy Sensors -384 13,646 $806 $9,365 11.6 $3,427 2.2 

L-5 Exterior Lighting Retrofit 0 27,711 $2,383 $12,960 5.4 $2,217 4.5 

L-8 High Bay Lighting Replacement -151 5,358 $316 $2,700 8.5 $928 5.6 

L-9 Bi-Level Stairwell Lighting -113 4,021 $238 $2,850 12.0 $375 10.4 

K-1 Night Shutdown of HVAC 10,500 37,750 $13,300 $21,600 1.6 $3,020 1.4 

K-3 Outside Air Control 10,100 46,800 10,690 24,000 2.2 $3,744 1.9 

K-5 Vending Machine  -107 4,111 $246 $620 2.5 $330 1.2 

OM-1 Plug Loads -94 4,100 $260 $0 0.0   0.0 

Raw Totals 13,546 364,004 $41,264 $112,766 2.7 $32,866 1.9 

Totals with Mobilization/Demob, Unknowns, 

Contingencies = 20%     $41,264 $135,319 3.3 $32,866 2.5 

 

Summary of Judicial Center ECRMs 

ECRM 

# ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback (yrs) 

L-1 Linear Fluorescent Lighting Retrofit -1,451 55,522 $3,325 $21,003 6.3 $3,261 5.3 

L-2 Incandescent Lamp Replacement -202 7,744 $464 $585 1.3 $59 1.1 

L-3 Exit Sign Retrofit/ Replacement -68 2,592 $155 $600 3.9 $440 1.0 

L-4 Occupancy Sensors -1,011 38,680 $2,317 $19,430 8.4 $6,411 2.2 

L-5 Exterior Lighting Retrofit 0 29,395 $2,499 $10,620 4.3 $2,352 3.3 

L-6 Install Photocell on Exterior Lighting 0 4,092 $348 $680 2.0 $327 1.0 

L-7 Daylight Harvesting -648 24,823 $1,487 $13,320 9.0   9.0 

L-9 Bi-Level Stairwell Lighting -728 11,707 $728 $3,040 4.2 $400 3.6 

L-10 Halogen Light Replacement -65 2,499 $153 $7,200 47.1 $540 43.5 

K-3 Outside Air Control 31,700 95,000 $38,000 $25,000 0.7   0.7 

K4 Replace EMS System 3,143 13,236 $4,142 $400,000 96.6 $1,059 96.3 

K-5 Vending Machine -153 5,860 $351 $960 2.7 $490 1.3 

OM-1 Plug Loads -690 26,421 $1,583 $0 0.0 $0 0.0 

Raw Totals 27,996 387,684 $59,751 $502,438 8.4 $15,339 8.2 

Totals with Mobilization, Unknowns, 

Contingencies = 20%     $59,751 $602,926 10.1 $15,339 9.8 
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Summary Of Building C ECRMs 

ECRM 

# ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback (yrs) 

L-1 Linear Fluorescent Lighting Retrofit -1,098 38,812 $2,100 $11,029 5.3 $4,732 3.0 

L-2 Incandescent Lamp Replacement -11 403 $22 $9 0.4 $1.50 0.3 

L-3 Exit Sign Retrofit/ Replacement -74 2,617 $142 $540 3.8 $396 1.0 

L-4 Occupancy Sensors -420 14,838 $803 $3,700 4.6 $3,021 1.0 

L-5 Exterior Lighting Retrofit 0 8,038 $635 $3,420 5.4 $643 4.4 

L-6 Install Photocell on Exterior Lighting 0 1,812 $143 $1,360 9.5 $145 8.5 

L-9 Bi-level Stairwell Lighting -97 3,422 $270 $1,520 5.6 $200 4.9 

K-4 Energy Management System 3,733 17,653 $4,679 $81,230 17.4 $1,412 17.1 

K-5 Vending Machine Control -40 1,440 $86 $260 3.0 $130 1.5 

OM-1 Plug Loads -250 8,852 $479 $0 0.0 $0 0.0 

Raw Totals 504 141,707 $11,731 $103,068 8.8 $10,681 7.9 

Totals with Mobilization, Unknowns, 

Contingencies = 20%     $11,731 $123,682 10.5 $10,681 9.6 

 
 

Summary Of Building B & I  ECRMs 

ECRM 

# ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback (yrs) 

L-1 Linear Fluorescent Lighting Retrofit -708 25,039 $1,355 $6,169 4.6 $2,714 2.5 

L-2 Incandescent Lamp Replacement -16 572 $31 $66 2.1 $9 1.8 

L-3 Exit Sign Retrofit/ Replacement -8 291 $16 $780 49.6 $132 41.2 

L-4 Occupancy Sensors -505 17,841 $965 $2,700 2.8 $2,225 0.8 

L-5 Exterior Lighting Retrofit 0 1,177 $93 $720 7.7 $94 6.7 

L-6 Install Photocell on Exterior Lighting 0 187 $15 $340 22.7 $15 21.7 

K-4 Energy Management System 3,620 16,021 $4,451 $90,000 20.2 $1,282 19.9 

OM-1 Plug Loads -250 8,852 $479 $0 0.0 $0 0.0 

Raw Totals 1,916 77,669 $7,822 $100,775 12.9 $6,470 12.1 

Totals with Mobilization, Unknowns, 

Contingencies = 20%     $7,822 $120,930 15.5 $6,470 14.6 
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Summary Of 3rd Street Courthouse  ECRMs 

ECRM 

# ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback (yrs) 

L-1 Linear Fluorescent Lighting Retrofit -1,721 61,872 $4,183 $26,309 6.3 $8,305 4.3 

L-2 Incandescent Lamp Replacement -373 13,410 $907 $355 0.4 $95 0.3 

L-3 Exit Sign Retrofit/ Replacement -9 332 $22 $910 40.6 $154 33.7 

L-4 Occupancy Sensors -381 13,683 $925 $4,940 5.3 $3,367 1.2 

L-5 Exterior Lighting Retrofit 0 14,207 $1,350 $7,050 5.2 $1,137 4.4 

L-6 Install Photocell on Exterior Lighting 0 1,774 $151 $1,020 6.8 $229 5.2 

K-3 Outside Air Control 1,761 4,984 $2,206 $20,400 9.2 $399 9.1 

K-6 Rotunda Exhaust Fan Control 0 1,150 $110 $70 0.6 $158 0.6 

I-1 Attic Insulation 7,250 1,975 $7,732 $32,929 4.3 $260 4.2 

OM-1 Plug Loads -90 3,246 $220 $0 0.0 $0 0.0 

Raw Totals 5,841 134,835 $19,035 $93,983 4.9 $13,843 4.2 

Totals with Mobilization, Unknowns, 

Contingencies = 20%     $19,035 $112,780 5.9 $13,843 5.2 

 
 

Summary Of Building A  ECRMs (SEDAC) 

ECRM 

# ECRM Description 

Natural Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple Payback 

(yrs) 

L-3-A LED exit signs -62 2,544 $146 $450 3.1 $330 0.8 

L-4 Occupancy Sensors -158 5,345 $283 $2,100 7.4 $509 5.6 

K-4 Energy Management System 8,153 77,246 $13,277 $22,000 1.7 $6,180 1.2 

C-1 Upgrade cooling equipment 0 58,293 $4,605 $20,400 4.4 $1,254 4.2 

Raw Totals 7,933 143,428 $18,312 $44,950 2.5 $8,273 2.0 

Totals with Mobilization, Unknowns, 

Contingencies = 20%     $18,312 $53,940 2.9 $8,273 2.5 

 
 

Summary Of ECRMs 

  

ECRM 

Description 

Natural Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project Cost 

($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive $ 

Adjusted Simple 

Payback (yrs) 

  

  57,735 1,249,326 157,913 $1,149,575 7.3 $87,471 6.7 

 
Implementing all of the above ECRMs would save an estimated $157,000 in annual energy 

savings.  Making the recommended changes would also reduce vulnerability to fuel price 

fluctuations. 
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Other Complex ECRMs 

ECRM 

# ECRM Description 

Natural 

Gas 

Savings 

(therm/yr) 

Electrical 

Savings 

(kWh/yr) 

Monetary 

Savings 

($/yr) 

Project 

Cost ($) 

Simple 

Payback 

(yrs) 

Potential 

Incentive 

$ 

Adjusted 

Simple 

Payback (yrs) 

RN-1 100KW Solar Photovoltaic System 0 148,156 $12,593 $550,000 43.7 $50,000 39.7 

RN-2 Wind Energy 0 504,828 $43,415 $990,000 22.8 $50,000 21.7 

RN-3 Geothermal Energy 47,281 -79,800 $38,385 $1,045,600 27.2 $14,402 26.9 

RN-4 Solar Thermal for Hot Water 5,186 0 $4,963 $110,000 22.2 $33,000 15.5 

Totals 52,467 573,184 $99,356 $2,695,600 27.1 $147,402 25.6 

 
 
 

 

OTHER ITEMS CONSIDERED 
 

In addition to the recommended ECRMs presented for all the Kane County buildings analyzed, 

the feasibility of several other ideas was evaluated. 

 

Packaged Rooftop Unit Upgrades.  Packaged rooftop HVAC units on the Juvenile Justice Center 

and other buildings could be replaced with more efficient units.  For example, existing units at 

the JJC are operating at approximately 75% AFUE heating and 9.5 SEER cooling efficiencies.  

Replacement of the 10 units with units rated at 92% AFUE and 14 SEER efficiencies would save 

about $17,800 in heating and cooling costs annually.  However, replacement costs for these units 

are estimated at $425,000, giving a simple payback of 23.7 years.   

 

This long payback indicates that replacement of the rooftop units is not economically justified 

based on energy savings alone.  However, units that require significant repairs or removal 

should be replaced with the most efficient units available.  The energy savings from specifying 

high efficiency units would rapidly payback the incremental cost over a standard efficiency 

replacement. 

 

Dimmable Compact Fluorescent Lamps (CFLs).  Most of the courtrooms in the Judicial Center 

as well as some occasional fixtures throughout the county buildings have incandescent lamps 

on dimmers.  While there are dimmable CFLs on the market, at this time there remains concern 

over the reliability of these CFLs.  Due to the sensitivity of the judges to the lighting level and 

the control they have of the lighting level, Patrick recommends not to replace incandescent 

lamps at this time. 

 

Photoluminescent Exit Signs.  Photoluminescent exit signs use a number of chemically treated 

layers to create constant light that lasts for years without a power source.  This technology is 

used in many military applications and is not the typical “glow in the dark” plastic that is 

thought of.  The quality products carry UL listings and long warranties.  However, due to the 

relatively high price for those products (approximately $120 per sign) and the fact that most of 
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the exit signs in the county buildings are low energy consuming LED exits signs already, the 

payback per sign was in the neighborhood of 30 years.  With advertised life expectancies of 25 

to 35 years, the signs do eventually pay for themselves. 

 

Exterior LED Lighting Retrofit.  LED pole and wall pack lighting has become much more 

popular in the last five years.  Classic metal halide fixtures can be replaced with LED fixtures 

that draw less wattage and have a longer life than the typical metal halide.   

 

Due to the long payback for the LED fixture retrofit, those options would not likely be covered 

by the State of Illinois, Department of Commerce and Economic Opportunity’s (DCEO) Public 

Sector Energy Efficiency (PSEE) program.  As this time, LED lights qualify for a $0.20 per kWh 

saved incentive for exterior lighting with “demonstration of breakthrough equipment and 

devices”.  If the county would like to pursue one of these options, the incentive can be explored 

further. 

 

Exterior Induction Lighting Retrofit.  Induction lighting works similar to standard fluorescent 

lighting, but without the metal contacts allowing for a much longer life of the system, up to 

100,000 hours.  Induction lighting is available in a range of color temperature, where LEDs tend 

toward the “cool” white light colors.  Due to the substantially higher cost of the fixtures, the 

simple payback numbers were over 20 years. 

 

Due to the long payback for the induction fixture retrofit, those options would not likely be 

covered by the PSEE program.  Induction lighting currently qualifies for a $0.20 per kWh saved 

incentive for exterior lighting with “demonstration of breakthrough equipment and devices”.  If 

the county would like to pursue one of these options, the incentive can be explored further. 

 

Photocells on Exterior Light Fixtures.  The installation of photocells on the exterior lighting was 

explored for the Judicial Center.  Because the timers on the lights are already adjusted 

periodically throughout the year to adjust for the change in daylight hours, the payback was 

undesirable. 

 

There may be incentives available for photocells through the DCEO’s PSEE program.  The 

simple payback on the exterior photocells is too long to be eligible for custom incentives. 

 

Low Flow Aerators on Sinks.  Although not a big money saver, installing low flow aerators 

(1.75 GPM) on all sink faucets is a simple measure that would pay for itself in a short period of 

time.  The cost savings includes consuming less water and less energy to heat the water. 

 

Cool Roofs. The use of cool roof concepts (white roof, reflective material) was investigated but is 

only feasible as part of a roof replacement. This would reduce heat gains during the cooling 

season but would also reduce solar heat gain during the heating season. Net energy benefits 

would need to be calculated through the use of a energy modeling program.  
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Window Replacement.  Replacing the current double pane windows with new low emissivity 

(low-e) windows would decrease the amount of heating and cooling energy lost through the 

window.  The payback on window replacement is too long to be feasible for a total replacement.  

However, as windows require replacement, they should be replaced with low-e windows. 

  

Window Quilts or Films.  Consider installing window films to lower solar gain in the summer 

and reflect heat back into the building during the winter.  Note that window films will lower 

the amount of light coming through the windows and may result in higher heating 

requirements. 

 

Replace Hot Water Heater With an Energy Star Unit.  The water heaters currently installed vary 

from natural gas fired to small electric units. On Demand (Instantaneous) water heaters 

dedicated to a specific service area will reduce storage losses and piping losses but can cost 

roughly $750 per unit installed.  This should be evaluated as replacement of central domestic 

water heaters is needed or pumping systems need repair. 

 

Maintain Mechanical Equipment.  A simple, low cost way to reduce energy consumption is to 

maintain the facility’s mechanical equipment.  Kane County has a maintenance schedule with 

outside contractors for annual tune-ups that should be continued.   

 

 

CONCLUSION AND RECOMMENDED FURTHER ANALYSIS 

 

Engaging in energy efficiency strategies is a proven method of controlling costs.  There are 

many opportunities at Kane County to reduce the energy usage and increase cost savings. 

 

It is recommended that a retro-commissioning study be done on selected buildings to insure the 

controls are working properly and the device controlled is responding as designed. 

 

The other items considered and improvements in technologies, including induction lighting, 

cold cathode lights, LED lamps and controls should be monitored for potential implementation 

as paybacks are improved. 
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Facility Energy Use Index 

(BTU/square foot/year) 

 
Each bar of the graph represents the total annual energy comsumption , both gas and electric, of 

the building before and after the implementation of the recommended energy conservation 

measures divided by the floor area of the building. 

 

Facility Energy Star Performance Rating 

 
The Federal Energy Star programs rates building on a scale of 1-100 where 50 represents the 

average energy consumption of building of the same type.  This chart compares the energy 

performance of Kane County facilities with the Energy star database. 



 

 

Patrick Engineering Inc. – April, 2010 11 

 

Cumulative Savings with ECRM Investments 
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Each bar in this graph represents the energy savings that would result from investing in the 

recommended energy conservation retrofit measures with simple paybacks less than the 

indicated time period.  The line represents the total cost of those same ECRMs. 
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BUILDING A 
 

Facility Information.  Building A is a four story building built in 1941 that was originally used 

as a religious residential facility.  It contains 43,486 square feet of conditioned space. 

 
Energy Consumption.  The following Table gives an estimate of the energy usage of Building A. 

 

     

Space Summary  Energy Summary 

Space Type: Office  Total kWh: 742,387 

Square Footage: 43,486  Total Electric Cost: $58,702 

Weekly Operating Hours: 45  Total therms: 27,686 

   Total Yearly Btu's: 5,301,666,712 

   Yearly Btu/sq. ft. 121,917 

   Yearly $/sq. ft. $1.91 

     

 

Building Envelope.  The exterior walls of Building A are masonry.  Given the fact that the 

building was built in the 1940’s, it is assumed that a common method of construction would have 

yielded an exterior wall built of withes of brick tied together with metal ties.  This type of 

construction yielded a void or dead air space which could have been filled with some type of 

insulation.  Since energy costs did not justify thermal insulation in the 1940’s, it is assumed that 

Building A has little or no insulation in the exterior walls.  

 

Existing windows appear to be aluminum framed, thermally broken, with insulated glass.   

Installation of the windows appears to have been done such that excessive air infiltration is not 

an issue.  

 

Exterior doors in Building A vary from newer aluminum doors with panic hardware to the 

original wood doors at major building entrances. 

 

The existing roof and attic spaces appear to be in good condition with an adequate amount of 

insulation in the attic.  

 
There is a system of crawl spaces and tunnels under Building A. 
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Occupancy Patterns.  This building is occupied from 8am to 5 pm, 5 days a week with 

occasional weekend and evening hours for Board and Committee meetings. 

   

Energy Consuming Systems. 

 

Primary Heating.  Building A is heated by two Scotch Marine 60 horsepower low 

pressure steam boilers.  The low pressure steam is supplied to two independent 

distribution systems: 

 

1) Original 2 pipe steam perimeter radiation system; and 

2) Hot water re-heat system with steam to hot water converter and circulation 

pumps in the boiler room and reheat coils in ductwork. 

 

The hot water reheat system was initially installed in the 1990’s.  The entire fourth floor 

is heated with hot water reheat coils only.  Most of the other areas of the building have 

hot water re-heat coils with perimeter steam radiators.  The perimeter 2 pipe steam 

system is controlled by a thermostat near room 206. 

 

Primary Cooling.  There are 17 split condensing units scattered around the perimeter of 

the building and on two roofs of the building that provide air conditioning.  There is one 

8 ton rooftop unit located on the ground at the north end that is ducted into the 

building. This rooftop unit handles the auditor’s office in Room 100 and other adjacent 

spaces.  The air conditioning units were installed at different times.  The size of the 

individual units varies from 3 to 8 tons with the efficiency of the condensing units 

varying widely from 8.5 to 12 SEER.   

 

Domestic Hot Water.  Domestic hot water is supplied by a natural gas fired unit. 

 

Lighting System.  The lighting is primarily fluorescent and through an incentive grant 

most of the fixtures are to be converted to T8.  All incandescent lamps are to be 

converted to CFLs. 

 

Other Equipment and Systems.  There is a Johnson Metasys Building Automation System 

(BAS) with a PC located in the engineer’s office.  This system controls all the air handlers 

and fan coil units that serve the 4th floor, the Boardroom and 1st floor systems.  The 2nd 

and 3rd floors are not on the BAS system. 

 

Ventilation.  There are operable windows throughout that provide natural ventilation. The air 

handlers have automated mixing dampers that maintain a minimum outside air position at 

10%. 



 

 

Patrick Engineering Inc. – April, 2010 15 

Recommended ECRMs.  The following section of the report describes the most feasible ECRMs 

for Kane County’s Building A and presents a summary listing of the key economic factors for 

consideration.  For each ECRM, certain basic data was utilized and assumptions made to arrive 

at the projected savings. The basis for the information and cost and savings numbers are the 

SEDAC report. 

 

The following ECRMs were analyzed and are recommended for this building: 

  

1. L-3 LED Exit Lights 

2. L-4 Occupancy Sensors 

3. K-4 Energy Management System 

4. C-1 Upgrade Cooling Equipment 

 

Project Cost Estimates for ECRMs.  The economics of each ECRMs were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.  

 

Basis for Costs.  The cost estimates for ECRM K-4 and C-1 were taken from the SEDAC audit and 

checked by Patrick for viability. ECRM L-3 and L-4 cost estimates are based on Means 2009 and 

input from Kane County staff. 

  

 

ECRM L-3-A: LED Exit Lights.   

 

Economics.   

Annual Cost Savings = $146 

Estimated Installation Costs = $450 

Simple Payback = 3.1 years 

 

Summary.  Patrick recommends that Kane County standardize all exit lights to LEDs with 1 watt 

of power draw. The results from the comparison of the proposed system with the existing 

system are based on the lighting savings kWh in the Judicial Center calculations. It is assumed 

the existing exit lights are 8 watt fluorescent.  The additional winter heating required to 

compensate for the loss of radiant heat from the higher wattage fixtures and the cooling savings 

from reducing lighting energy consumption is taken into account in the calculation process.    

 

Grant opportunities currently available can improve the payback. 

 

 



 

 

Patrick Engineering Inc. – April, 2010 16 

ECRM L-4: Occupancy Sensors.   

 

Economics.   

Annual Cost Savings = $248 

Estimated Installation Costs = $2,174 

Simple Payback = 8.8 years 

 

Summary.  Patrick recommends that Kane County replace the wall switches in all 1 or 2 person 

offices with occupancy sensors to turn off lights while spaces are unoccupied. 

 

A review of the floor plans and the lighting spreadsheet from the SEDAC audit indicate that 42 

offices with 2 to 4 light fixtures may be appropriate for this measure. EPRI recommends a 25% 

use reduction factor for offices using this type of sensor.  

 

The savings numbers reflect this reduction based on an average of 3 fixtures per office.  Heating 

and cooling interactions are reflected in the savings numbers. 

 

Grant opportunities currently available can further improve payback.   

 

ECRM K-4: Energy Management System. 

 

Economics.   

Annual Cost Savings from EMS Changes = $14,179  

Estimated Costs = $22,000 

Simple Payback per unit = 1.6 years  

 

Summary.  It is recommended that the existing Energy Management System be reprogrammed 

and expanded and all functions utilized including night setback, free cooling, damper control 

and fan control. Expand these functions to all air handlers and install a control valve to shut off 

steam distribution during unoccupied hours if the outside air temperature is adequate. 

 

 

ECRM C-1: Upgrade Cooling Equipment.   

 

Economics. 

Annual Cost Savings = $5,246 

Estimated Installation Costs = $20,400 

Simple Payback = 3.9 years 

 

Summary.  Replacing the cooling units with more efficient units is recommended as the units fail 

and replacements are required as described in the SEDAC audit report for Building A. 
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BUILDING B & I 

 

Facility Information.  Building B & I consists of a one story addition to a gym facility that has 

been converted to three levels of offices. It has 30,804 square feet of space. The original building 

was built in 1955 and the addition was added in 2001.  

 

Building Envelope.  The building is masonry with built up roofs.  The windows are 

thermo-pane. Some are operable. 
 

Occupancy Patterns.  The building is occupied approximately 8 hours per day, Monday through 

Friday. Twice a year for several weeks during election periods the hours could be as long as 12 

hours/day. Approximately 35 staff occupy the building. 

 

Energy Consuming Systems.   

 

Primary Heating.  There is a hot water boiler that provides perimeter radiant heat to the 

east wall of the lower level of the original building and to the second and third levels. 

Two rooftop units provide heating and ventilation for the addition. Another rooftop unit 

provides heat and ventilation for the 3rd level. Two fan coil units provide heat and 

ventilation for the 2nd level. A packaged unit setting on the ground north of the original 

building provides ventilation to the first level. 

 

Primary Cooling.  The three rooftop and packaged units provide cooling. Two split DX 

units provide the cooling for the 2nd level. Two supplemental Liebert units provide 

supplemental cooling for the IT area and Records storage.   

 

Domestic Hot Water.  Domestic hot water is provided by a Richmond electric unit with a 

2000 watt heating element. 

 

Lighting System.  The primary lighting is a mixture of T-12 with magnetic ballasts and 

T-8 with electronic ballasts. Some areas have CFLs.  

 

Exit signs are LED. 

 

Exterior lighting is metal halide.   

 

Other Equipment and Systems.  Plug loads include 81 PCs, several printers and scanners, 4 

copiers, 3 refrigerators, 6 fans, 2 microwaves and 5 space heaters. 
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Feasible ECRMs.  This section of the report describes identified ECRMs and presents a 

summary listing of the key economic factors for consideration.  For each ECRM, certain basic 

data was utilized and assumptions made to arrive at the projected savings. 

 

The following ECRMs were analyzed for this building:  

 

1. L-1 Linear Fluorescent Lighting Retrofit 

2. L-2 Incandescent Lamp Replacement 

3. L-3 Exit Sign Retrofit/Replacement 

4. L-4 Occupancy Sensors 

5. L-5 Exterior Lighting Retrofit 

6. L-6 Install Photocell on Exterior Lighting 

7. K-4 Energy Management System 

8. OM-1 Plug Loads 

 

All of the ECRMs are recommended with the exception of L-3. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided. 

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   

 

ECRM L-1-Bldg B & I:  Linear Fluorescent Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $1,355 

Installed Costs = $6,169 

Simple Payback = 4.6 years 

Annual Energy Reduction = 25,039 kWh, -708 therms  

Monthly kW Demand Reduction = 6 kW 

 

Summary.  Replace the 78 fixtures that use T12 fluorescent lamps and magnetic ballasts with T8 

HL 28 watt lamps and electronic ballasts, and upgrade the existing 166 T8 fixtures with T8 HL 

(28W) lamps and electronic ballasts. 
 

Background.  Building B & I has 78 fixtures containing T12 lamps and magnetic ballasts and 166 

with T8 lamps and electronic ballasts. Converting these to T8 HL will save lighting energy and 

dollars. 
 



 

 

Patrick Engineering Inc. – April, 2010 19 

Implementation.  All T12 lamps and associated ballasts should be changed to T8 HL 

lamps with the proper electronic ballast. Convert the other fixtures to 28 watt T9 HL to 

standardize lamps.  Install T-8 HL lamps with either 4100K or 5000K rating for better 

employee comfort. 
 

The complete list of current and proposed fixtures and their locations can be seen in Exhibit 1. 

The estimated capital cost covers the cost of the lamps and ballasts and assumes installation by 

an electrician.  

 

Savings.  Savings result from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps 

and ballast wattages and the estimated hours of operation.  Where the space is interior, the 

lighting retrofit savings are adjusted for heating and cooling interaction.  

 

ECRM L-2-Bldg B & I:  Incandescent Lamp Replacement 

 

Economics.   

Annual Cost Savings = $31  

Installed Costs = $66 

Simple Payback = 2.1 years 

Annual Energy Reduction = 572 kWh, -16 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace all incandescent bulbs with CFLs. 

 

Background.  Building B & I had six incandescent bulbs. Incandescent bulbs last between 750 to 

1000 hours and use 4 times the energy of the CFL replacement. CFLs have an estimated life of 

10,000 hours.  

 

Implementation.  Install a 9 watt CFL for the 25 watt standard incandescent bulbs and a 23 watt 

CFL for the 100 watt incandescent bulbs.  

 

Savings.  Savings come from reductions in kWh.  Cooling and heating interactions are taken into 

account in the calculations. 

 

ECRM L-3-Bldg B & I:  Exit Sign Retrofit/Replacement.   

 

Economics. 

Annual Cost Savings = $16  

Installed Costs = $780 

Simple Payback = 49.6 years 

Annual Energy Reduction = 291 kWh, -8 therms 

Monthly kW Demand Reduction = 0 kW 
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Summary.  Replace the LED exit lights with photoluminescent fixtures. 

 

Background.  There are 6 exit lights in the building that could be converted.   

 

Implementation.  Photoluminescent fixtures that draw 0 watts per fixture.  Savings are based on 

reductions in kWh.  Costs are based on vendor quotes for other similar projects and assume 

contractor installation.  The reduction in kilowatt hours was calculated based on the usage by 

the existing fixtures.  

 

The space is interior; therefore, the lighting retrofit savings are adjusted for heating and cooling 

interaction.  

 

ECRM L-4-Bldg B & I:  Occupancy Sensors.   

 

Economics.   

Annual Cost Savings = $1,861 

Installed Costs = $2,700 

Simple Payback = 1.5 years 

Annual Energy Reduction = 34,383 kWh, -972 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace on-off wall switches in the offices and other selected spaces with infrared 

and/or ultrasonic motion sensors wall switches to reduce electric energy consumption. This 

ECRM should be limited to offices, maintenance areas, locker rooms, restrooms and storage 

areas.   

 

Background.  There are two types of occupancy sensors that are generally used, ultrasonic and 

passive infrared.  Ultrasonic sensors fill the room with high-frequency sound; movement causes 

the reflected sound to have a frequency shift, which in turn sets off the sensor.  Because it does 

not rely on “line-of-sight” this type of sensor is well suited to areas with tall obstacles.  

(Ultrasonic sensors are not to be confused with acoustic sensors that require a person to make 

noise in order to be detected.)  Passive infrared sensors rely on moving body heat.  To be seen, 

the person must move between the “vanes” created by the sensor's lens. 

 

The estimated capital cost is based on 26 sensors and includes contractor installation of a single 

sensor installed as a wall switch replacement in the smaller rooms.  Wall switch replacements 

could be readily accomplished by in-house staff.  Manufacturers’ technical sales representatives 

are good resources to assess the applicability of various sensor models in different area types 

and for the desired area of coverage. 

 

Implementation.  Throughout this facility on-off wall switches are used to control lights in the 

offices, maintenance areas, locker rooms and restrooms.  Therefore a 25% to 40% reduction in 

operating hours was used in the savings calculation based on the Occupancy Sensors fact sheet 
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included in Exhibit 4. The savings in this ECRM assume the T-12s have been converted to T-8s 

and the incandescent lighting replaced by CFLs or T-8s.  

 

Savings.  Savings come from reductions in kilowatt hours.  Heating and cooling interaction is 

taken into account in the savings estimates. 

 

ECRM L-5-Bldg B & I:  Exterior Lighting Retrofit.   

 

Economics 

Annual Cost Savings = $93 

Installed Costs = $720 

Simple Payback = 7.7 years 

Annual Energy Reduction = 1,177 kWh 

Monthly kW Reduction = 0 kW 

 

Summary.  Replace existing wall packs and wall mounted lamps with pulse start fixtures.  

 

Background.  There are three 250 watt mercury vapor lamps and four 150 watt metal halide 

lights mounted on the building. These should be replaced with 150 watt and 100 watt, 

respectively.  Pulse Start MH fixtures have a high lumen maintenance level.  Although typically 

used as replacements, the County is encouraged to verify the light output suitability of the 

replacements.   

 

Implementation.  Replace the fixtures on a one-for-one basis.  It is expected that the new units 

should fit in the existing hardware. 

 

The estimated capital cost covers lamps and ballast for the proposed retrofit.  The cost also 

includes labor and contractor installation.  If all proposed lamps are replaced, the project is 

expected to have a 7.7 yrs. payback. 

 

Savings.  Savings come from reductions in kilowatt hours.   The space is exterior; therefore the 

lighting retrofit savings need no modification. The lamp life is approximately the same as the 

existing lamps so there are no additional operations and maintenance savings. 
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ECRM L-6-Bldg B & I:  Photocell Control on Exterior Lighting.   

 

Economics.   

Annual Cost Savings = $15 

Installed Costs = $340 

Simple Payback = 23.0 

Annual Energy Reduction = 277 kWh 

Monthly kW Reduction = 0 kW 

 

Summary.  Install master photocell control to turn the exterior wall and parking lots light 

fixtures on and off as required by ambient light. These lights are currently controlled by a timer. 

 

Background.  The exterior lights illuminating the building and the parking lots are controlled 

through a time clock that must be adjusted to keep the on/off sequence close to sunrise and 

sunset. The installation of a master photocell control at the facility to control the exterior lights 

will negate the need for programming changes and allow control to be based on ambient light 

levels. 

 

Implementation.  A master photocell to measure ambient light should be installed and the 

reading fed into the present relay to turn on the exterior lights as needed. One unit should be all 

that is needed to control the lights. The master unit should be mounted to the roof at an open, 

un-shaded location.  The estimated capital cost covers the cost of the photocell, installation and 

an estimate of programming costs.    

 

Savings.  Savings come from reductions in kilowatt hours.  Sunrise and sunset varies from 5:30 

am and 8:30 pm in June to 7:30 am to 4:30 pm in December.  Savings are based on a reduction of 

one hour a day.  Savings are calculated assuming the exterior lights have been retrofitted to 

pulse start metal halides.  The space is exterior; therefore the lighting retrofit savings need no 

modification.  

 

 

ECRM K-4-Bldg B & I:  Energy Management System.   

 

Economics.   

Annual Cost Savings = $4,451 

Installed Costs = $90,000 

Simple Payback = 20.2 years 

Annual Energy Reduction = 16,021 kWh, 3,620 therms 

Monthly kW Demand Reduction = 0 kW 

Summary.  Building B & I is primarily heated and cooled by rooftop units controlled by setback 

thermostats. There is a hot water boiler used to provide hot water for perimeter radiant heat 

These units have outside air and exhaust dampers.  
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Background.  Kane County has received bids for an EMS system in Building C.  The system is to 

optimize start/stop, night setback, holiday scheduling, free cooling and cfm tracking along with 

other functions.  The system would be user friendly, have graphical displays with readings and 

allow operators to modify settings that more accurately reflect the operation of the building 

regarding occupied hours and temperature settings. 

 

Implementation.  Install the proposed system and incorporate programming features to include 

outside air control.  

 

Savings.  Savings come from reductions in kilowatt hours to cool the building and natural gas 

needed to heat it. 

 

Basis for Cost.  The cost estimate is based on bid response on similar building with adjustment 

for building square footage. 

 

 

ECRM OM-1-Bldg B & I:  Plug Load Minimization.   

 

Economics.   

Annual Cost Savings = $479 

Installed Costs = $0 

Simple Payback = 0 years 

Annual Energy Reduction = 8,852 kWh, -250 therms  

Monthly kW Demand Reduction = 0 kW  

 

Summary.  Building B&I has over 80 PCs that do not have the stand-by and/or sleep modes 

activated.  Patrick recommends that the IT department investigates the possibility of activating 

the stand-by and sleep modes on all PCs, which would save about 100 kWh per year per PC. 

The sleep function is standard on Energy Star equipment and should not interfere with remote 

access since the units are not being shut off. 

 

Replacing all appliances and equipment with Energy Star rated equipment as replacements are 

needed will also reduce energy consumption. Energy Star units typically use at least 10% less 

energy than the average unit.  

 

Policies regarding use of personal space heaters, dorm refrigerators and radios would impact 

energy consumption but needs to be balanced against employee morale benefits.  

 

Background.  Plug loads in typical office facilities consume 10 to 35% of the total electric 

consumption. The largest user of this electricity is personal computers and their associated 

peripherals. This can range from 1,100 kWh per year for a conventional PC and monitor that are 

never shut off to 180 kWh per year if sleep mode is activated or 270 kWh per year if sleep mode 

is not activated but units are turned off at night and weekends. Monitoring of plug loads at the 
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Kane County facilities indicate that the unit monitored was shut off at night but sleep mode of 

the computer was not utilized.  

 

Implementation.  IT should be able to program all network enabled PCs to use sleep mode. 

 

Savings.  Savings result from reductions in both kilowatt hours of about 100 kWh per year per 

PC.   
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BUILDING C 

 

Facility Information.  Building C consists is a 3 story structure built in 1989. It has 22,015 square 

feet of conditioned space.  

 

Building Envelope.  The building is of masonry construction.  The windows are thermo-pane 

with fixed sash.  It has a flat roof with gravel ballast. 

 

Occupancy Patterns.  The building is occupied approximately 9 hours per day, Monday through 

Friday, and minimal hours on Saturday. There are approximately 90 staff in this building.   

 

Energy Consuming Systems.   

 

Primary Heating.  Heating is provided by 3 gas fired rooftop units manufactured by 

Carrier. Firing rates of 360,000 and 275,000 BTUh were noted on each. These are self 

contained units, 2 with 10 hp air supply fans and 1 with a 7.5 hp fan. The fans were 

noted as having variable speed drives.   

 

Primary Cooling.  Cooling is provided by the 3 rooftop units plus 2 dedicated Liebert 

units.  

 

Domestic Hot Water.  Hot water is provided by an A O Smith unit with 50 gallons of 

storage and a rated input of 18,000 watts. 

 

Lighting System.  The interior lighting is a mix of T12 and T8 fluorescent. 

 

Exit signs are lit by 8 watt fluorescent lamps. 

 

Exterior lighting is metal halide lamps in the wall pacs and high pressure sodium lamps 

in the parking lot.   

 

Other Equipment and Systems.  The County GIS department is housed in this building with their 

numerous PCs.  One of the Liebert Units is used to maintain space conditions in this area. 
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Feasible ECRMs.  The following section of the report describes certain identified ECRMs and 

presents a summary listing of the key economic factors for consideration.  For each ECRM, 

certain basic data was utilized and assumptions made to arrive at the projected savings. 

 

The following ECRMs were analyzed for this building:  

 

1. L-1 Linear Fluorescent Lighting Retrofit 

2. L-2 Incandescent Lamp Replacement 

3. L-3 Exit Sign Retrofit/Replacement 

4. L-4 Occupancy Sensors 

5. L-5 Exterior Lighting Retrofit 

6. L-6 Install Photocell on Exterior Lighting 

7. L-9 Bi-Level Stairwell Lighting 

8. K-4 Energy Management System 

9. K-5 Vending Machine Control 

10. OM-1 Plug Loads 

 

All are recommended. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided. 

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   

 

 

ECRM L-1-Bldg C:  Linear Fluorescent Lighting Retrofit.   

 

Economics. 

Annual Cost Savings = $2,100 

Installed Costs = $11,029 

Simple Payback = 5.3 years 

Annual Energy Reduction = 38,812 kWh, -1,098 therms  

Monthly kW Demand Reduction = 12 kW 

 

Summary.  Replace all T12 fluorescent lamp and magnetic ballasts with T8 RW (28W) lamps and 

electronic ballasts. 

 

Background.  Building C has 322 fixtures containing T12 lamps and magnetic ballasts. 

Converting these to T8 will save lighting energy and dollars. 

 



 

 

Patrick Engineering Inc. – April, 2010 27 

Implementation.  All T12 lamps and associated ballasts should be changed to T8 RW lamps with 

the proper electronic ballast.  Install T-8 RW lamps with either 4100K or 5000K rating for better 

employee comfort. 

 

The complete list of current and proposed fixtures and their locations can be seen in Exhibit 1. 

The estimated capital cost covers the cost of the lamps and ballasts and assumes installation by 

an electrician.  

 

Savings.  Savings result from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps 

and ballast wattages.  Where the space is interior, the lighting retrofit savings are adjusted for 

heating and cooling interaction.  

 

 

ECRM L-2-Bldg C:  Incandescent Lamp Replacement.   

 

Economics. 

Annual Cost Savings = $22  

Installed Costs = $9 

Simple Payback = 0.4 year 

Annual Energy Reduction = 403 kWh, -11 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace all incandescent lamps throughout the conditioned areas with CFLs. 

 

Background.  Building C had one incandescent bulb noted in an entry way.  Incandescent bulbs 

last between 750 to 1000 hours and use four times the energy of the CFL replacement.  CFLs 

have an estimated life of 10,000 hours.  

 

Implementation.  Install a 9 watt CFL for the 25 watt standard incandescent bulb.  

 

Savings.  Savings come from reductions in kWh. Cooling and heating interactions are taken into 

account in the calculations. 

 

 

ECRM L-3-Bldg C:  Exit Sign Retrofit/Replacement.   

 

Economics.   

Annual Cost Savings = $142  

Installed Costs = $540 

Simple Payback = 3.8 

Annual Energy Reduction = 2,617 kWh, -74 therms 

Monthly kW Demand Reduction = 0.3 kW 
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Summary.  Complete the replacement of exit signs with LED exit signs. 

 

Background.  There are 18 exit signs in the building that still need to be converted to LED.   

 

Implementation.  Replace the 18 exit fixtures with new LED fixtures that draw less than 1 watt 

per fixture.  Savings are based on reductions in wattages and are based on kWh and kW 

charges.  Costs are based on vendor quotes and ComEd incentives costs and assume contractor 

installation.  The reduction in kilowatt hours was calculated between the fluorescent fixtures 

and LED fixtures.  The space is interior; therefore the lighting retrofit savings are adjusted for 

heating and cooling interaction.  

 

Savings.  Savings come from reductions in kWh. Cooling and heating interactions are taken into 

account in the calculations. 

 

ECRM L-4-Bldg C:  Occupancy Sensors.   

 

Economics.   

Annual Cost Savings = $3,174 

Installed Costs = $3,700 

Simple Payback = 1.2 years 

Annual Energy Reduction = 58,658 kWh, -1,659 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace on-off wall switches in the offices and other selected spaces with infrared 

and/or ultrasonic motion sensors wall switches to reduce electric energy consumption. This 

ECRM should be limited to offices, maintenance areas, locker rooms, restrooms and storage 

areas.   

 

Background.  There are two types of occupancy sensors that are generally used, ultrasonic and 

passive infrared.  Ultrasonic sensors fill the room with high-frequency sound; movement causes 

the reflected sound to have a frequency shift, which in turn sets off the sensor.  Because it does 

not rely on “line-of-sight” this type of sensor is well suited to areas with tall obstacles.  

(Ultrasonic sensors are not to be confused with acoustic sensors that require a person to make 

noise in order to be detected.)  Passive infrared sensors rely on moving body heat.  To be seen, 

the person must move between the “vanes” created by the sensor's lens. 

 

The estimated capital cost is based on 49 sensors and includes contractor installation of a single 

sensor installed as a wall switch replacement in the smaller rooms.  Wall switch replacements 

could be readily accomplished by in-house staff.   

 

Implementation.  Throughout this facility on-off wall switches are used to control lights in the 

offices, maintenance areas, locker rooms and restrooms.  Therefore a 25% to 40% reduction in 

operating hours was used in the savings calculation based on the Occupancy Sensors fact sheet 
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included in Exhibit 4. The savings in this ECRM assume the T-12s have been converted to T-8s 

and the incandescent lighting replaced by CFLs or T-8s.  

 

Savings.  Savings come from reductions in kilowatt hours.  Heating and cooling interaction is 

taken into account in the savings estimates. 

 

 

ECRM L-5-Bldg C:  Exterior Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $635 

Installed Costs = $3,420 

Simple Payback = 5.4 yrs 

Annual Energy Reduction = 8,038 kWh 

Monthly kW Reduction = 2 kW 

 

Summary.  Replace existing wall packs, front pole lights, door entry light and the parking lot 

lamps with pulse start fixtures.  

 

Background.  There are twelve 250 watt HPS lamps in the parking lot, five 150 watt metal halide 

wall packs, two 150 watt pole lights and one 70 watt metal halide light by the door in this 

facility. These should be replaced with 150 watt, 100 watt or 70 watt Pulse Start MH fixtures 

which have comparable light levels and also maintain higher light levels over the bulb life.    

 

Implementation.  Replace the fixtures on a one-for-one basis. The new units should fit in the 

existing housing.  The estimated capital cost covers lamps and ballast for the proposed retrofit.  

The cost also includes labor and contractor installation.  If all proposed lamps are replaced, the 

project is expected to have a 5.4 yrs. payback. 

 

Savings.  Savings come from reductions in kilowatt hours.  Reductions are again based on the 

difference between the current and the proposed fixtures.   

 

The space is exterior; therefore the lighting retrofit savings need no modification. The lamp life 

is approximately the same as the existing lamps so there are no additional operations and 

maintenance savings. 
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ECRM L-6-Bldg C:  Photocell Control on Exterior Lighting.   

 

Economics.   

Annual Cost Savings = $143 

Installed Costs = $1,360 

Simple Payback = 9.5 years 

Annual Energy Reduction = 1,812 kWh 

Monthly kW Reduction = 0 kW 

 

Summary.  Install master photocell control to turn the exterior wall and parking lots light 

fixtures on and off as required by ambient light. These lights are currently controlled by a timer. 

 

Background.  The exterior lights illuminating the building and the parking lots are controlled 

through a time clock that must be adjusted to keep the on/off sequence close to sunrise and 

sunset. The installation of a master photocell control at the facility to control the exterior lights 

will negate the need for programming changes and allow control to be based on ambient light 

levels. 

 

Implementation.  A master photocell to measure ambient light should be installed and the 

reading fed into the present relay to turn on the exterior lights as needed. One unit should be all 

that is needed to control the lights. The master unit should be mounted to the roof at an open, 

un-shaded location.  The estimated capital cost covers the cost of the photocell, installation and 

an estimate of programming costs.    

 

Savings.  Savings come from reductions in kilowatt hours.  Sunrise and sunset varies from 

5:30am and 8:30pm in June to 7:30am to 4:30pm in December. Savings are based on a reduction 

of one hour a day.  Savings are calculated assuming the exterior lights have been retrofitted to 

pulse start metal halides.   

 

The space is exterior; therefore, the lighting retrofit savings need no modification.  

 

 

ECRM L-9-Bldg C:  Bi-Level Stairwell Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $270 

Installed Costs = $1,520 

Simple Payback = 5.6 years 

Annual Energy Reduction = 3,422 kWh, -97 therms 

Monthly kW Demand Reduction = 0 kW 
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Summary.  Replace the stairwell lighting fixtures with T8 fixtures that incorporate dimming 

ballast and occupancy sensors.  By dimming the fixtures during unoccupied times, a large 

portion of energy is saved.  A full-output equipment failure mode is standard.  The dimmed 

light level is estimated to be 10% of full output. 

 

Background.  This facility has eight fluorescent light fixtures in stairwells that run continuously 

due to code requirements. Replace the entire fixtures with new T8 bi-level fixtures that 

incorporate a dimming ballast and occupancy sensors. These fixtures are available prepackaged 

and in studies at universities have shown a reduction in kWh exceeding 90% versus standard 

fixtures left on 24/7.   

 

Implementation.  All stairwell fixtures should be replaced. The fixtures will be mounted the same 

location as the current fixtures. The estimated capital cost includes the fixtures and lamps for 

the proposed retrofits. Installation by a contractor is assumed.  

 

Savings.  Savings come from reductions in kilowatt hours due to the occupancy and dimming 

control.  Where the space is interior, the lighting retrofit savings are adjusted for heating and 

cooling interaction.  

 

Basis for Cost Estimates.  The cost is based on vendor’s price sheets for units with varying 

turndown rates.  

 

Requirements.  The code used is International Building Code 2003 which requires continuous 

operation of lighting in exit routes and a minimum level of 1 foot candle (fc). The bi-level 

fixtures can be used if a minimum light level exceeding 1 fc is demonstrated.  

 

 

ECRM K-4-Bldg C:  Energy Management System.   

 

Economics.   

Annual Cost Savings = $4,679 

Installed Costs = $81,230 

Simple Payback = 17.4 years 

Annual Energy Reduction = 17,653 kWh, 3,733 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Building C is heated and cooled by 3 rooftop units controlled by setbacks 

thermostats. These units have variable speed fans and an internal outside air and exhaust 

dampers.  

 

Background.  Kane County has received bids for an EMS system in Building C.  The proposed 

EMS system should be designed to optimize start/stop, night setback, holiday scheduling, free 

cooling and cfm tracking along with other functions.   
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The system would be user friendly, have graphical displays with readings and allow operators 

to modify settings that more accurately reflect the operation of the building regarding occupied 

hours and temperature settings. 
 

Implementation.  Install the proposed system and incorporate programming features to include 

outside air control.  

 

Savings.  Savings come from reductions in kilowatt hours to cool the building and natural gas 

needed to heat it. 

 

Basis for Cost.  The cost estimate is based on bid response. 

 

 

ECRM K-5-Bldg C:  Vending Machine Control.   

 

Economics.   

Annual Cost Savings = $86 

Installed Costs = $260 

Simple Payback = 3.0 years 

Annual Energy Reduction = 1,440 kWh, -40 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Install vendor mizer (occupancy controls) to reduce electric energy consumption 

while spaces are unoccupied. 

 

Background.  The facility has at least three vending machines in the break areas. There are 

refrigerated cold drink units and snack units. The snack unit draws about 70 watts and the cold 

drink unit averages about 400 watts. Control units that the machines can be plugged into are 

available that will cycle the lights/machine off during low traffic periods while maintaining 

adequate temperatures to keep the beverages cold. This will save energy by reducing lighting 

usage, lower heat gain from lighting in the refrigerated units and control cycling of the 

compressor. The hot beverage unit was not included because adequate information on the 

water heating system was not available.  

 

Implementation.  There are several commercially available control units for refrigerated and non-

refrigerated vending machines. Some are simply control units while others will monitor and 

provide electrical savings.  Units are also available for inside and outside locations. 

 

If the vending machines are owned by the county, Patrick recommends that vendor mizer units 

be installed. If the machines are part of an annual agreement this may need to be a condition of 

renewal or the machine owner may wish to supply ENERGY STAR rated units. 

 

There is incentive money available through DCEO that would decrease the payback of this 

measure to 1.5 years. 
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Savings.  Savings come from reductions in kilowatt hours. Case studies have shown up to a 75% 

reduction in energy use due to control units. Savings in this ECRM will be based on a 35% 

reduction. 

 

A packaged system with the control unit that measures savings can be purchased. Since these 

are essentially plug and play systems, one unit with the measurement capability can be 

purchased and moved to various units to verify savings. Savings estimates for the refrigerated 

units are 1,225 kWh and for the snack units is 215 kWh.  

 

 

ECRM OM-1-Bldg C:  Plug Load Minimization.   

 

Economics.   

Annual Cost Savings = $479 

Installed Costs = $0 

Simple Payback = 0 year 

Annual Energy Reduction = 8,852 kWh, -250 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Building C has over 80 PCs that do not have the stand-by and/or sleep modes 

activated. Patrick recommends that the IT department investigates the possibility of activating 

the stand-by and sleep modes on all PCs, which would save about 100 kWh per year per PC. 

The sleep function is standard on Energy Star equipment and should not interfere with remote 

access since the units are not being shut off.  

 

Replacing all appliances and equipment with Energy Star rated equipment as replacements are 

needed will also reduce energy consumption. Energy Star units typically use at least 10% less 

energy than the average unit.  

 

Policies regarding use of personal space heaters, dorm refrigerators and radios would impact 

energy consumption but needs to be balanced against employee morale benefits.  

 

Background.  Plug loads in typical office facilities consume 10 to 35% of the total electric 

consumption. The largest user of this electricity is personal computers and their associated 

peripherals. This can range from 1,100 kWh per year for a conventional PC and monitor that are 

never shut off to 180 kWh per year if sleep mode is activated or 270 kWh per year if sleep mode 

is not activated but units are turned off at night and weekends. Monitoring of plug loads at the 

Kane County facilities indicate that the unit monitored was shut off at night but sleep mode of 

the computer was not utilized.  

 

Implementation.  IT should be able to program all network enabled PCs to use sleep mode. 

 

Savings.  Savings result from reductions in kilowatt hours of about 100 kWh per year per PC.   
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3RD STREET COURTHOUSE 

 

Facility Information.  The 3rd Street Courthouse was constructed in 1891. It functions as a 

location for family and civil court cases. It has five levels and a basement and has 70,799 square 

feet of space. 

 

Building Envelope.  The building is masonry and has a plaster interior wall covering and plaster 

ceilings. The windows have been replaced with thermo-pane units.  

 

Occupancy Patterns.  The building is occupied approximately 9 hours per day, Monday through 

Friday. There are 30 staff located in this building. 

 

Energy Consuming Systems. 

 

Primary Heating.  Heating is provided by perimeter radiant heat from steam radiators 

controlled by Danfoss valves and steam coils in the air handling units.  Steam is 

produced by two 3,674 MBTUh natural gas fired boilers in the boiler house. These 

boilers were new in 2007. Steam pressure is normally 4.5 psig. Boilers are shut off when 

outside air temperature exceeds 45oF. 

 

Primary Cooling.  Cooling is provided by numerous direct expansion (DX) split units. 

Most are 5 tons and normal design is 2 per air handler which serves a designated area 

such as 1 courtroom and jury room. The units range from 10 to 13 SEER with most being 

13 SEER Goodwin units. The air handlers are shut off at night and on weekends with the 

Metasys system.   

 

Domestic Hot Water.  Hot water for domestic use is produced a 65 gallon Rheem unit 

with 2-4,500 watt heating elements. 

 

Lighting System.  The lighting is a mixture of T8 and T12 with both electronic and 

magnetic ballasts. There are some areas such as restrooms that still use incandescent 

bulbs. Most incandescents have been converted to CFLs. 

 

Exit signs are LED.  Exterior lighting is mercury vapor in historic sidewalk light-poles.   

 

Other Equipment and Systems.  The building has typical office equipment. There are refrigerators 

to store drinks for jurors. The boiler has a 2 hp air compressor and a vacuum condensate return 

system.    
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Feasible ECRMs.  The following section of the report describes the certain identified ECRMs 

and presents a summary listing of the key economic factors for consideration.  For each ECRM, 

certain basic data was utilized and assumptions made to arrive at the projected savings. 

 

The following ECRMs were analyzed for this building:  

 

1. L-1 Linear Fluorescent Lighting Retrofit 

2. L-2 Incandescent Lamp Replacement 

3. L-3 Exit Sign Retrofit/Replacement 

4. L-4 Occupancy Sensors 

5. L-5 Exterior Lighting Retrofit 

6. L-6 Install Photocell on Exterior Lighting 

7. K-3 Outside Air Control 

8. K-6 Rotunda Exhaust Fan Control 

9. I-1 Attic Insulation 

10. OM-1 Plug Loads 

 

All but L-3 are recommended. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided. 

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   
 

 

ECRM L-1-3rd Street Linear Fluorescent Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $4,183 

Installed Costs = $26,309 

Simple Payback = 6.3 years 

Annual Energy Reduction = 61,872 kWh, -1,721 therms  

Monthly kW Demand Reduction = 23 kW 

 

Summary.  Modify all the existing T12 fixtures and replace all T8 32 watt fluorescent lamps with 

T8 High Lumen (HL) (28 watt) lamps and electronic ballasts. 

 

Background. 3rd Street Courthouse has 625 fixtures that can be converted to T8 HL. This will save 

lighting energy and dollars. 
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Implementation.  All lamps should be changed to T8 HL lamps.  Install T-8 HL lamps with either 

4100K or 5000K rating for better employee comfort. 

 

The complete list of current and proposed fixtures and their locations can be seen in Exhibit 1.  

The estimated capital cost covers the cost of the lamps and assumes installation by an 

electrician.  

 

Savings.  Savings result from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps.  

Where the space is interior, the lighting retrofit savings are adjusted for heating and cooling 

interaction.  

 

ECRM L-2-3rd Street Incandescent Lamp Replacement.   

 

Economics.   

Annual Cost Savings = $907  

Installed Costs = $355 

Simple Payback = 0.4 year 

Annual Energy Reduction = 13,410 kWh, -373 therms  

Monthly kW Demand Reduction = 6 kW 

 

Summary.  Replace all incandescent lamps throughout the conditioned areas with CFLs. 

 

Background.  3rd Street Courthouse has at least 53 incandescent lamps not on dimmers that can 

be changed. Incandescent lamps last between 750 to 1000 hours and use 4 times the energy of 

the CFL replacement. Commercial grade CFLs have an estimated life of 10,000 hours.  

 

Implementation.  Install 15 watt CFL for the 60 watt standard incandescent lamp; 20 watt CFLs 

for the 75 watt, 26 watt CFL for the 100 watt lamps and 40 watt CFL for the 150 watt 

incandescent.  

 

Savings.  Savings come from reductions in kWh. Cooling and heating interactions are taken into 

account in the calculations. 

 

 

ECRM L-3-3rd Street:  Exit Sign Retrofit/Replacement.   

 

Economics.   

Annual Cost Savings = $22  

Installed Costs = $910 

Simple Payback = 40.6 years 

Annual Energy Reduction = 332 kWh, -9 therms 

Monthly kW Demand Reduction = 0 kW 
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Summary.  Replacement the LED exit signs with photoluminescent exit signs. 

 

Background.  There are 7 exit signs in the building that could be converted to photoluminescent 

exit lights.  

 

Implementation.  Replace the 7 exit fixtures with new photoluminescent exit lights that use no 

energy per fixture. Savings are based on reductions in wattages and are based on kWh charges.  

Costs are based on vendor quotes and assume contractor installation.  The reduction in kilowatt 

hours was calculated between the LED fixtures and the photoluminescent fixtures. The space is 

interior; therefore the lighting retrofit savings are adjusted for heating and cooling interaction.  

 

 

ECRM L-4-3rd Street:  Occupancy Sensors.   

 

Economics. 

Annual Cost Savings = $2,375 

Installed Costs = $4,940 

Simple Payback = 2.1 

Annual Energy Reduction = 35,132 kWh, -977 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace on-off wall switches in the offices and other selected spaces with infrared 

and/or ultrasonic motion sensors wall switches/relays to reduce electric energy consumption. 

This ECRM should be limited to offices, maintenance areas, locker rooms, restrooms and 

storage areas.   

 

Background.  There are two types of occupancy sensors that are generally used, ultrasonic and 

passive infrared.  Ultrasonic sensors fill the room with high-frequency sound; movement causes 

the reflected sound to have a frequency shift, which in turn sets off the sensor.  Because it does 

not rely on “line-of-sight” this type of sensor is well suited to areas with tall obstacles.  

(Ultrasonic sensors are not to be confused with acoustic sensors that require a person to make 

noise in order to be detected.)  Passive infrared sensors rely on moving body heat.  To be seen, 

the person must move between the “vanes” created by the sensor's lens.  

 

The estimated capital cost is based on 70 sensors and includes contractor installation of a single 

sensor installed as a wall switch replacement in the smaller rooms.  Wall switch replacements 

could be readily accomplished by in-house staff.   

 

Implementation.  Throughout this facility on-off wall switches are used to control lights in the 

offices, maintenance areas, locker rooms and restrooms.  Therefore a 25% to 40% reduction in 

operating hours was used in the savings calculation based on the Occupancy Sensors fact sheet 

included in Exhibit 4. The savings in this ECRM assume the T8s have been converted to HLs 

and the incandescents replaced by CFLs or T-8s.  
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Savings.  Savings come from reductions in kilowatt hours.  Heating and cooling interaction is 

taken into account in the savings estimates. 

 

 

ECRM L-5-3rd Street:  Exterior Lighting Retrofit.   

 

Economics. 

Annual Cost Savings = $1,350 

Installed Costs = $7,050 

Simple Payback = 5.2 years 

Annual Energy Reduction = 14,207 kWh 

 

Summary.  Replace existing wall illumination and the parking lot lamps with pulse start fixtures.  

 

Background.  There are about twenty-four 200 watt mercury vapor lamps, twelve 100 watt 

mercury vapor lamps and nine 60 watt mercury vapor lamps in the parking lot and walkways. 

These should be replaced with 100 watt, 70 watt and 50 watt Pulse Start MH fixtures 

respectively which have better lumen maintenance values.   

 

Implementation.  Replace the fixtures on a one-for-one basis. The new units should fit in the 

existing hardware.  The estimated capital cost covers lamps and ballast for the proposed retrofit 

and installation by a contractor.  If all proposed lamps are replaced, the project is expected to 

have a 5.2 year payback. 

 

Savings.  Savings come from reductions in kilowatt hours.  The space is exterior; therefore the 

lighting retrofit savings need no modification.  

 

 

ECRM L-6-3rd Street:  Photocell Control on Exterior Lighting.   

 

Economics. 

Annual Cost Savings = $151 

Installed Costs = $1,020 

Simple Payback = 6.8 years 

Annual Energy Reduction = 1,774 kWh 

Monthly kW Reduction = 0 kW 
 

Summary.  Install master photocell control to turn the exterior wall and parking lots light 

fixtures on and off as required by ambient light. These lights are currently controlled by a timer. 

 

Background.  The exterior lights illuminating the building and the parking lots are controlled 

through a time clock that must be adjusted to keep the on/off sequence close to sunrise and 

sunset. The installation of a master photocell control at the facility to control the exterior lights 
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will negate the need for programming changes and allow control to be based on ambient light 

levels. 

 

Implementation.  A master photocell to measure ambient light should be installed and the 

reading fed into the present relay to turn on the exterior lights as needed. One unit should be all 

that is needed to control the lights. The master unit should be mounted to the roof at an open, 

un-shaded location. 

 

The estimated capital cost covers the cost of the photocell, installation and an estimate of 

programming costs.    

 

Savings.  Savings come from reductions in kilowatt hours.  Sunrise and sunset varies from 5:30 

am and 8:30 pm in June to 7:30 am to 4:30 pm in December.  Savings are based on a reduction of 

one hour a day.   Savings are calculated assuming the exterior lights have been retrofitted to 

pulse start metal halides. The space is exterior; therefore the lighting retrofit savings need no 

modification.  

 

 

ECRM K-3-3rd Street:  Outside Air Control by Demand Response.   

 

Economics. 

Annual Cost Savings = $2,206 

Installed Costs = $20,400 

Simple Payback = 9.2 years 

Annual Energy Reduction = 4,984 kWh, 1,761 therms 

 

Summary.  Install CO2 sensors in the return air duct and program the EMS to reduce outside air 

intake to the minimum needed to meet codes thereby reducing energy consumption. 

 

Background.  3rd Street Courthouse has 16 air handlers dedicated to ventilate the courtrooms and 

associated areas.  The fans on these areas presently operated from 6am to 6pm Monday through 

Friday. The cost of conditioning each 1,000 cfm of outside air based on these operating 

parameters is $668 per year.  Controlling the amount of outside air by demand ventilation 

control based on CO2 monitoring can reduce this volume significantly. 

 

The current International Mechanical Code bases outside air ventilation on number of people 

and square footage. The required airflow is the number of occupants times 5 cfm per person 

plus the area square footage times 0.06 cfm/ft2. This indicates with a properly designed damper 

system and controls one should be able to reduce the outside air.  

 

Implementation.  Each fan system should either have a CO2 monitor installed in the return duct 

per fan system to control the outside air to the minimum needed. Alternatively the EMS could 

be programmed based on maximum estimates of people in the building.  
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Savings.   Savings come from reductions in kilowatt hours to cool the air stream and natural gas 

needed to heat it. Savings are based on reduced outside air an average of 3 hours per day. 

 

Basis for Cost Estimates.  The cost is based on 1 point per unit at $1,200 per point installed and 

programming costs of $1,200 for the building. The building has most of the courtroom units 

already wired to the Metasys unit, therefore one sensor per courtroom and programming at the 

main control unit in the boiler house should allow this control method to occur. These costs are 

based on conversations with 2 HVAC installation and control engineers. 

 

Code Requirements.  International Mechanical Code allows demand response ventilation. 

 

 

ECRM K-6-3rd Street:  Rotunda Exhaust Fan Control.   

 

Economics. 

Annual Cost Savings = $110 

Installed Costs = $70 

Simple Payback = 0.6 year 

Annual Energy Reduction = 1,150 kWh  

 

Summary.  The existing 3rd Street Courthouse Rotunda exhaust fan is exhausting the 5th level 

area on a 24 hour, seven day a week basis, 365 days per year. The fan is currently used to help 

cool the 5th floor and controlled by manually plugging in the fan or stopping it by unplugging 

the fan. 

 

Background.  The exhaust fan when operating continuously can use an estimated 2,300 kWh per 

year. By providing the existing fan with a thermostat to operate the fan when the dome area 

temperature exceeds a predetermined set-point, 85°F for example, the estimated power use can 

be in the range of 1,150 kWh per year.  

 

Implementation.  Provide the existing exhaust fan with a thermostat.  Plug the thermostat into the 

existing electrical outlet and then plug the existing fan into the thermostat.  No thermostat 

wiring is required since the thermostat is provided with electrical cord and plug. 

 

Savings.  Savings result from reductions in both kilowatt hours and demand kilowatts of about 

1,150 kWh per year. 
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ECRM I-1-3rd Street:  Attic Insulation.   

 

Economics. 

Annual Cost Savings = $7,332 

Installed Costs = $32,929 

Simple Payback = 4.5 years 

Annual Energy Reduction = 1,975 kWh, 7,250 Therms 

 

Summary.  The installation of 12 inches of R 30 fiberglass insulation over the 4th floor ceiling of 

this building would result in a decrease of heat flow through the roof of about 7,250 therms per 

year and reduce air conditioning consumption by 1,975kWh each year. 

 

The existing plaster ceiling should be inspected before adding insulation to determine if there is 

a possibility of moisture damage occurring with the installation of the new 12 inch layer of R30 

insulation. 

 

Background.  Insufficient insulation is a common occurrence in older buildings.  While it is not 

normally practical to insulate behind plaster walls due to the age of the wall, the wall 

thicknesses and possible building piping interferences, the attic is accessible and can be 

insulated at a lower cost than the walls.  

 

Implementation.  Install batts of R30 insulation above the plaster ceiling in areas accessible 

through the 5th level doors.  The proposed reproofing project with the “cool roof” and 2 inches 

of insulation would reduce the savings from this concept. The “cool roof” proposal would add 

cooling savings. 

 

Savings.  Savings result from reductions in both kilowatt hours for cooling and therms for 

heating.   

 

 

ECRM OM-1-3rd Street:  Plug Load Minimization.   

 

Economics. 

Annual Cost Savings = $260 

Installed Costs = $0 

Simple Payback = 0 year 

Annual Energy Reduction = 3,000 kWh  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  The 3rd Street Courthouse has over 30 PCs that do not have the stand-by and/or sleep 

modes activated. Patrick recommends that the IT department investigates the possibility of 

activating the stand-by and sleep modes on all PCs, which would save about 100 kWh per year 

per PC. The sleep function is standard on Energy Star equipment and should not interfere with 

remote access since the units are not being shut off.  
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Replacing all appliances and equipment with Energy Star rated equipment as replacements are 

needed will also reduce energy consumption. 

 

Policies regarding use of personal space heaters, dorm refrigerators and radios would impact 

energy consumption but needs to be balanced against employee morale benefits.  

 

Background.   Plug loads in typical office facilities consume 10 to 35% of the total electric 

consumption. The largest user of this electricity is personal computers and their associated 

peripherals. This can range from 1,100 kWh per year for a conventional PC and monitor that are 

never shut off to 180 kWh per year if sleep mode is activated or 270 kWh per year if sleep mode 

is not activated but units are turned off at night and weekends. Monitoring of plug loads at the 

Kane County facilities indicate that the unit monitored was shut off at night but sleep mode of 

the computer was not utilized.  

 

Implementation.  IT should be able to program all network enabled PCs to use sleep mode. 

 

Savings.  Savings result from reductions in both kilowatt hours and demand kilowatts of about 

100 kWh per year per PC.   

 

 



 

 

Patrick Engineering Inc. – April, 2010 43 

JUVENILE JUSTICE CENTER 

 

Facility Information.  The Juvenile Justice Center consists of 67,000 square feet of detention 

facilities for juveniles, a kitchen and dining area, educational facilities, a Juvenile Court complex 

and offices for staff, prosecutors and advocates. 

 

Building Envelope.  The building is masonry with built up roof.  The windows are thermo-pane. 

 

Occupancy Patterns  The building is occupied approximately 24 hours per day in the pod areas 

and typically 8 am to 5 pm in the remaining areas. The location has a staff of 13. 

 

Energy Consuming Systems.   

 

Primary Heating.  There are 10 rooftop units to provide ventilation, heating and cooling. 

The units are natural gas fired. There is a hot water boiler that supplies heat to the 

radiant units along the west lobby wall and several unit heaters. 

 

Primary Cooling.  There are 10 rooftop units to provide ventilation, heating and cooling. 

These range in size from 7.5 tons to 60 tons. The estimated SEER is between 9.5 to 10. 

 

Domestic Hot Water.  Two natural gas fired units provide hot water.  

 

Lighting System.  The interior lighting is primarily T12 fluorescent with magnetic 

ballasts. The gym has metal halide fixtures.   

 

Exit signs are LED fixtures. 

 

Exterior lighting is metal halide on the walls and in the parking lots. 

 

Other Equipment and Systems.  The facility has a kitchen, a laundry and the gym. 

 

 

Feasible ECRMs.  The following section of the report describes certain ECRMs and presents a 

summary listing of the key economic factors for consideration.  For each ECRM, certain basic 

data was utilized and assumptions made to arrive at the projected savings. 

 

The following ECRMs were analyzed for this building:  

 

1. L-1 Linear Fluorescent Lighting Retrofit 

2. L-2 Incandescent Lamp Replacement 

3. L-3 Exit Sign Retrofit/Replacement 

4. L-4 Occupancy Sensors 

5. L-5 Exterior Lighting Retrofit 

6. L-8 High Bay Lighting Replacement 
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7. L-9 Bi-Level Stairwell Lighting 

8. K-1 Night Shut-Down 

9. K-3 Outside Air Control 

10. K-5 Vending Machine Control 

11. OM-1 Plug Loads 

 

All but L-3 are recommended. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided.   

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   

 

 

ECRM L-1-JJC:  Linear Fluorescent Lighting Retrofit.   

 

Economics. 

Annual Cost Savings = $9,721 

Installed Costs = $35,241 

Simple Payback = 3.6 years 

Annual Energy Reduction = 164,585 kWh, -4,632 therms  

 

Summary.  Replace all T12 fluorescent lamp and magnetic ballasts with T8 RW (28W) lamps and 

electronic ballasts. 

 

Background.  JJC has 566 fixtures containing T12 lamps and magnetic ballasts. Converting these 

to T8 will save lighting energy and dollars. 

 

Implementation.  All T12 lamps and associated ballasts should be changed to T8 RW lamps with 

the proper electronic ballast.  Install T-8 RW lamps with either 4100K or 5000K rating for better 

employee comfort. 

 

The complete list of current and proposed fixtures and their locations can be seen in Exhibit 1. 

The estimated capital cost covers the cost of the lamps and ballasts and assumes installation by 

an electrician.  

 

Savings.  Savings result from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps 

and ballast wattages. 

Where the space is interior, the lighting retrofit savings are adjusted for heating and cooling 

interaction.  
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ECRM L-2-JJC:  Incandescent Lamp Replacement.   

 

Economics.   

Annual Cost Savings = $194  

Installed Costs = $310 

Simple Payback = 1.6 years 

Annual Energy Reduction = 3,287 kWh, -93 therms  

 

Summary.  Replace all incandescent lamps throughout the conditioned areas kept above 45 

degrees with CFLs. 

 

Background.  JJC has at least 16 incandescent lamps in these parts of the facility. Incandescent 

bulbs last between 750 to 1000 hours and use four times the energy of the CFL replacement. 

CFLs have an estimated life of 10,000 hours.  

 

Implementation.  Install 15 watt CFL for the 60 watt standard incandescent lamps; 20 watt CFLs 

for the 75 watt, 26 watt CFL for the 100 watt lamps and 40 watt CFL for the 150 watt 

incandescent.  

 

Savings.  Savings come from reductions in kWh. Cooling and heating interactions are taken into 

account in the calculations. 

 

 

ECRM L-3-JJC:  Exit Sign Retrofit/Replacement.   

 

Economics. 

Annual Cost Savings = $69  

Installed Costs = $3,120 

Simple Payback = 45.2 years 

Annual Energy Reduction = 1,169 kWh, -33 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace the 24 existing LED exit signs with Photoluminescent exit signs. 

 

Background.  The exit signs noted during the visit were LED. 

 

Implementation.  Replace the LED exit fixtures with new Photoluminescent fixtures that use no 

energy.   

 

Savings. The reduction in kilowatt hours was calculated between the LED fixtures and 

Photoluminescent fixtures.  The space is interior; therefore the lighting retrofit savings are 

adjusted for heating and cooling interaction.  
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ECRM L-4-JJC:  Occupancy Sensors.   

 

Economics. 

Annual Cost Savings = $3,846 

Installed Costs = $9,365 

Simple Payback = 2.4 years 

Annual Energy Reduction = 65,112 kWh, -1,832 therms  

 

Summary.  Replace on-off wall switches in the offices and other selected spaces with infrared 

and/or ultrasonic motion sensors wall switches to reduce electric energy consumption. This 

ECRM should be limited to offices, maintenance areas, locker rooms, restrooms and storage 

areas.   

 

Background.  There are two types of occupancy sensors that are generally used, ultrasonic and 

passive infrared.  Ultrasonic sensors fill the room with high-frequency sound; movement causes 

the reflected sound to have a frequency shift, which in turn sets off the sensor.  Because it does 

not rely on “line-of-sight” this type of sensor is well suited to areas with tall obstacles.  

(Ultrasonic sensors are not to be confused with acoustic sensors that require a person to make 

noise in order to be detected.)  Passive infrared sensors rely on moving body heat.  To be seen, 

the person must move between the “vanes” created by the sensor's lens. 

 

The estimated capital cost is based on 94 sensors and includes contractor installation of a single 

sensor installed as a wall switch replacement in the smaller rooms.  Wall switch replacements 

could be readily accomplished by in-house staff.   

 

Implementation.  Throughout this facility on-off wall switches are used to control lights in the 

offices, maintenance areas, locker rooms and restrooms.  Therefore a 25% to 40% reduction in 

operating hours was used in the savings calculation based on the Occupancy Sensors fact sheet 

included in Exhibit 4. The savings in this ECRM assume the T-12s have been converted to T-8s 

and the incandescent lighting replaced by CFLs or T-8s.  

 

Savings.  Savings come from reductions in kilowatt hours.  Heating and cooling interaction is 

taken into account in the savings estimates. 
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ECRM L-5-JJC:  Exterior Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $2,383 

Installed Costs = $12,960 

Simple Payback = 5.4 years 

Annual Energy Reduction = 27,711 kWh 

 

Summary.  Replace existing wall packs and the parking lot lamps with pulse start fixtures.  

 

Background.  There are about thirty-two 250 watt metal halide lamps in the parking lot and forty 

150 watt Metal Halide wall packs outside this facility. These should be replaced with 150 watt 

and 100 watt Pulse Start MH fixtures that have a better lumen maintenance level.   

 

Implementation.  Replace the fixtures on a one-for-one basis. The new units should fit in the 

existing fixture housing.  The estimated capital cost covers lamps and ballast for the proposed 

retrofit.  The cost also includes labor and contractor installation.  If all proposed lamps are 

replaced, the project is expected to have a 5.4 yrs. payback. 

 

Savings.  Savings come from reductions in kilowatt hours.  The space is exterior; therefore the 

lighting retrofit savings need no modification.  

 

 

ECRM L-8-JJC:  High Bay Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $316 

Installed Costs = $2,700 

Simple Payback = 8.5 years 

Annual Energy Reduction = 5,358 kWh, -151 therms  

 

Summary.  Replace existing metal halide fixtures in the gym with T8 high bay fixtures. 

 

Background.  There are nine 400 watt metal halide lamps in the gym. These should be replaced 

with 4 foot 6 lamp T8 fixtures which have comparable light levels and also maintain higher 

levels over the bulb life. The fluorescent fixtures also have instant on/off capability allowing the 

lamps to be shut off when the gym is unoccupied.    

 

Implementation.  Replace the fixtures on a one-for-one basis.  The estimated capital cost covers 

the fixtures and lamps for the proposed retrofit.  The cost also includes labor and contractor 

installation.  If all proposed lamps are replaced, the project is expected to have a 8.5 yrs 

payback.  
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Savings.  Savings come from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps 

and ballast wattages.  The lighting retrofit savings are adjusted for heating and cooling 

interaction. 

 

 

ECRM L-9-JJC:  Bi-Level Stairwell Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $238 

Installed Costs = $2,850 

Simple Payback = 12.0 years 

Annual Energy Reduction = 4,021 kWh, -113 therms  

 

Summary.  Replace the stairwell lighting fixtures with T-8 fixtures that incorporate dimming 

ballast and occupancy sensors.  By dimming the fixtures during unoccupied times, a large 

portion of energy is saved.  A full-output equipment failure mode is standard.  The dimmed 

light level is estimated to be 10% of full output. 

 

Background.  This facility has 15 fluorescent light fixtures in stairwells that run continuously due 

to code requirements. Replace the entire fixtures with new T8 bi-level fixtures that incorporate a 

dimming ballast and occupancy sensors. These fixtures are available prepackaged and in 

studies at universities have shown a reduction in kWh exceeding 90% versus standard fixtures 

left on 24/7.   

 

Implementation.  All stairwell fixtures should be replaced. The fixtures will be mounted the same 

location as the current fixtures. The estimated capital cost includes the fixtures and lamps for 

the proposed retrofits. Installation by a contractor is assumed.  

 

Savings.  Savings come from reductions in kilowatt hours due to the occupancy and dimming 

control.   The lighting retrofit savings are adjusted for heating and cooling interaction.  

 

Basis for Cost Estimates.  The cost is based on vendor’s price sheets for units with varying 

turndown rates.  

 

Code Requirements.  The Code used is International Building Code 2003 which requires 

continuous operation of lighting in exit routes and a minimum level of 1 foot candle (fc). The bi-

level fixtures can be used if a minimum light level exceeding 1 fc is demonstrated.  Verification 

with the local code authority is recommended prior to implementation. 
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ECRM K-1-JJC:  Night Shutdown of HVAC.   

 

Economics. 

Annual Cost Savings = $13,300 

Installed Costs = $21,600 

Simple Payback = 1.6 years 

Annual Energy Reduction = 37,750 kWh, 10,500 therms 

 

Summary.  Program the EMS to shut down units during unoccupied hours in unoccupied areas 

to reduce heating and cooling costs, fan motor costs and reduce ventilation loads. 

 

Background.  The facility has 10 air handlers with constant speed supply fans to ventilate the cell 

pods, the office areas, education area, kitchen, dining areas, restrooms and the gym.  These fans 

are presently operated 24 hours per day, seven days per week. The cost of conditioning each 

1,000 cfm of outside air based on these operating parameters is $1,970 per year. Controlling the 

rooftop units by turning them off and maintaining a minimum/maximum temperature will 

reduce energy consumption. The remaining cost of conditioning each 1000 cfm of outside air 

will be lowered to $700 per year using a 12-hour per day shut down Monday through Friday 

and 24 hours a day on Saturdays and Sundays.  

 

Implementation.  Program the EMS to shut off the rooftop units for all unoccupied areas from 

6:00pm to 6:00am. The four units servicing the cell pods should not be included in this 

operational change. Critical areas that have the lowest temperature should be monitored during 

the heating season to insure freeze protection.  Final operation should ensure equipment freeze 

protection and damper control. 

 

Savings.  Savings come from reductions in kilowatt hours to cool the air stream and natural gas 

needed to heat it.   The savings are based on a total outside air amount of 10,500 cfm based on 

installed equipment size and damper settings for the six units. 

 

Basis for Cost Estimates.  The cost is based on two points per unit at $1,200 per point installed and 

programming costs of $1,200 per unit. These costs are based on conversations with two HVAC 

installation and control engineers. 

 

Code Requirements.  The basis for continuous operation at present is operations personnel 

interpretation of the code requirements. This facility would be covered by the “Illinois County 

Juvenile Detention Standards” issued by the Illinois Department of Corrections. This code in 

Section 702.80 subpart 8 states the facility shall be comfortably heated and cooled with 

temperatures within the normal comfort zone and have a system to eliminate disagreeable 

odors. It does not state that systems must operate in unoccupied areas.  
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ECRM K-3-JJC:  Outside Air Control by Demand Response.   

 

Economics. 

Annual Cost Savings = $10,690 

Installed Costs = $24,000 

Simple Payback = 2.2 years 

Annual Energy Reduction = 46,800 kWh, 10,100 therms 

 

Summary.  Program the EMS to reduce outside air intake to the minimum needed to meet codes 

thereby reducing energy consumption. 

 

Background.  The facility has 10 air handlers with constant speed supply fans to ventilate the 

offices, the office areas, education area, kitchen, dining room, restrooms and the gym.  The four 

fans on the cells pods are presently operated 24 hours per day, seven days per week. The cost of 

conditioning each 1,000 cfm of outside air based on these operating parameters is $1,970 per 

year. The other six the rooftop units, assuming ECRM K-1 (night shutdown of HVAC) is 

implemented, has a cost of conditioning each 1000 cfm of outside air of $700 per year using the 

12 hour per day shut down Monday through Friday and 24 hours a day on Saturdays and 

Sundays. 

 

Controlling the amount of outside air by demand ventilation control based on CO2 monitoring 

can reduce this volume significantly. 

 

The current International Mechanical Code bases outside air ventilation, if not controlled by a 

demand response set-up, on number of people, number of restroom facilities and office and 

gym square footage. The number of occupants in the building is about 168 and at 5 cfm per 

person equals 840 cfm. The building square footage times 0.06 cfm/ft2 is 4,020 cfm. This places 

the outside air requirement at about 4,860 cfm maximum. This indicates with a properly 

designed damper system and controls one should be able to reduce the outside air.  

 

The current outside air is estimated at 10,500 cfm for the six systems currently proposed for shut 

down and 6,125 cfm for the  four units servicing the cell pods. This indicates with a properly 

designed damper system and controls one should be able to reduce the outside air by about 

11,700 cfm and possibly more when building is at lower occupancy rates. That 11,700 cfm 

equates to a reduction of over $10,690 in utility bills. 

 

Implementation.  Each fan system could either have a CO2 monitor installed in a strategic location 

for each fan system that would control the outside air to the minimum needed. Alternatively 

the EMS could be programmed based on maximum estimates of people in the building.  

 

Savings.  Savings come from reductions in kilowatt hours to cool the air stream and natural gas 

needed to heat it.  
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Basis for Cost Estimates.  The cost is based on one point per unit at $1,200 per point installed and 

programming costs of $1,200 per unit. These costs are based on conversations with two HVAC 

installation and control engineers. 

 

Code Requirements.  The basis for continuous operation at present is operations personnel 

interpretation of the code requirements. This facility would be covered by the “Illinois County 

Juvenile Detention Standards” issued by the Illinois Department of Corrections. This code in 

Section 702.80 subpart 8 states the facility shall be comfortably heated and cooled with 

temperatures within the normal comfort zone and have a system to eliminate disagreeable 

odors. It does not state that systems must operate in unoccupied areas. Ventilation rates are 

covered under the International Mechanical Code which specifies rates based on activity, 

number of occupants and square footage. This code allows shut down in unoccupied areas and 

demand response rates when occupied. 

 

 

ECRM K-5-JJC:  Vending Machine Control.   

 

Economics. 

Annual Cost Savings = $246 

Installed Costs = $620 

Simple Payback = 2.5 years 

Annual Energy Reduction = 4,111 kWh, -107 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Install vendor mizer (occupancy controls) to reduce electric energy consumption 

while spaces are unoccupied. 

 

Background.  The facility has at least four vending machines in the break areas. There are 

refrigerated cold drink units and snack units. The snack unit draws about 70 Watts and the cold 

drink unit averages about 400 watts.  Control units that the machines can be plugged into are 

available that will cycle the lights/machine off during low traffic periods while maintaining 

adequate temperatures to keep the beverages cold. This will save energy by reducing lighting 

usage, lower heat gain from lighting in the refrigerated units and control cycling of the 

compressor. The hot beverage unit was not included because adequate information on the 

water heating system was not available.  

 

Implementation.  There are several commercially available control units for refrigerated and non-

refrigerated vending machines. Some are simply control units while others will monitor and 

provide electrical savings.  Units are also available for inside and outside locations. 

 

If the vending machines are owned by the county, Patrick recommends that vendor mizer units 

be installed. If the machines are part of an annual agreement this may need to be a condition of 

renewal or the machine owner may wish to supply ENERGY STAR rated units. 
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There is incentive money available through the DCEO that would decrease the payback of this 

measure to 1.2 years. 

 

Savings.  Savings come from reductions in kilowatt hours. Case studies have shown up to a 75% 

reduction in energy use due to control units. Savings in this ECRM will be based on a 35% 

reduction. 

 

A packaged system with the control unit that measures savings can be purchased. Since these 

are essentially plug and play systems, one unit with the measurement capability can be 

purchased and moved to various units to verify savings.  Savings estimates for the refrigerated 

units are 1,225 kWh and for the snack units is 215 kWh each. 

 

 

ECRM OM-1-JJC:  Plug Load Minimization.   

 

Economics. 

Annual Cost Savings = $260 

Installed Costs = $0 

Simple Payback = 0 years 

Annual Energy Reduction = -94 therms, 4,100 kWh  

 

Summary.  Juvenile Justice Center has over 30 PCs that do not have the stand-by and/or sleep 

modes activated. Patrick recommends that the IT department investigates the possibility of 

activating the stand-by and sleep modes on all PCs, which would save about 100 kWh per year 

per PC. The sleep function is standard on Energy Star equipment and should not interfere with 

remote access since the units are not being shut off.  

 

Replacing all appliances and equipment with Energy Star rated equipment as replacements are 

needed will also reduce energy consumption. Energy Star units typically use at least 10% less 

energy than the average unit.  

 

Policies regarding use of personal space heaters, dorm refrigerators and radios would impact 

energy consumption but needs to be balanced against employee morale benefits.  

 

Background.  Plug loads in typical office facilities consume 10 to 35% of the total electric 

consumption. The largest user of this electricity is personal computers and their associated 

peripherals. This can range from 1,100 kWh per year for a conventional PC and monitor that are 

never shut off to 180 kWh per year if sleep mode is activated or 270 kWh per year if sleep mode 

is not activated but units are turned off at night and weekends. Monitoring of plug loads at the 

Kane County facilities indicate that the unit monitored was shut off at night but sleep mode of 

the computer was not utilized.  

 

Implementation.  IT should be able to program all network enabled PCs to use sleep mode. 
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Savings.  Savings result from reductions in kilowatt hours of about 100 kWh per year per PC 

plus interactions with heating and cooling. 
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JUDICIAL CENTER 

 

Facility Information.  The Judicial Center is the primary court facility for Kane County. It is a 

four-story structure with multiple courtrooms on each floor, the associated judges’ chambers 

and jury rooms, public defenders offices, states attorneys offices and the Circuit Clerk’s offices. 

It has 186,000 square feet of conditioned space.  It was opened in 1992. 

 

Building Envelope.  The building is masonry walls with multiple insulation layers and steel studs 

with insulation and wallboard interior.  The windows are thermo-pane with low emmissivity 

coatings.  The windows are in good condition. 

 

Occupancy Patterns.  The building is occupied approximately 10 hours per day, Monday through 

Saturday, and 4 to 8 hours on Sunday. A staff of 240 occupy the building on a typical workday.    

 

Energy Consuming Systems.   

 

Primary Heating.  Heating is provided by 5 supply air fans conditioning vertical 

quadrants of the building. The fan motors are variable speed drive with reheat coils in 

each final VAV box zone. The heating hot water is supplied by a modular system of 

boilers. 

 

There is some radiant heat along the corridors acting as lobby areas for the courtrooms.  

A smaller system conditions the dining area and the child care area. 

 

Primary Cooling.  Cooling is provided by two 300 ton York centrifugal units with variable 

speed drives. These units are water cooled. The Integrated Part Load Value (IPLV) is 

estimated at 0.64 kW per ton.  

 

Domestic Hot Water.  Domestic hot water is provided by 2 heaters with circulating 

pumps.   

 

Lighting System.  The lighting is primarily T8 fluorescent. 

 

Exit signs are a mixture of 8 watt fluorescent or LED fixtures.  

 

Exterior lighting is metal halide to illuminate the walls and to light the parking areas.   

 

Other Equipment and Systems.  The facility has a kitchen and dining area to serve meals. This area 

has several vending machines. 

 

A list of plug load equipment is included in Exhibit 3. 
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Feasible ECRMs.  The following section of the report describes ECRMs and presents a summary 

listing of the key economic factors for consideration.  For each ECRM, certain basic data was 

utilized and assumptions made to arrive at the projected savings. 

 

The following ECRMs were analyzed for this building:  

 

1. L-1 Linear Fluorescent Lighting Retrofit 

2. L-2 Incandescent Lamp Replacement 

3. L-3 Exit Sign Retrofit/Replacement 

4. L-4 Occupancy Sensors 

5. L-5 Exterior Lighting Retrofit 

6. L-6 Install Photocell on Exterior Lighting 

7. L-7 Daylight Harvesting 

8. L-9 Bi-Level Stairwell Lighting 

9. K-3 Outside Air Control 

10. K-4 Replace Energy Management System 

11. K-5 Vending Machine Control 

12. OM-1 Plug Loads 

 

All are recommended. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided. 

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   
 

 

ECRM L-1-JC:  Linear Fluorescent Lighting Retrofit.   

 

Economics.   

Annual Cost Savings = $3,325 

Installed Costs = $21,003 

Simple Payback = 6.3 years 

Annual Energy Reduction = 55,522 kWh, -1,451 therms  

Monthly kW Demand Reduction = 17 kW 

 

Summary.  Replace all the existing T8 fluorescent lamps with T8 High Lumen (RW) (28 watt) 

lamps and electronic ballasts. 

 

Background.  JJC has 1,517 fixtures. Converting these to T8 RW will save lighting energy and 

dollars. 
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Implementation.  Because the linear fluorescent in the Judicial Center is already in the form of T8 

lamps, the payback is not as desirable as for the other buildings with older lighting equipment. 

However, the lamps being used are standard 32 watt T8s with an approximate mean lumen 

output of 2,660 lumens. By relamping the fixtures with 28 watt T8 lamps, the lumen output 

would be comparable, but the energy required to power the fixtures would decrease. 

 

If a total relamp of the Judicial Center were pursued and incentives of $1.00 per lamp replaced 

are available through DCEO, payback will decrease to 5.3 years.   

 

As an alternative to a total relamp, the County could choose to phase out the standard 32 watt 

lamps and replace them with the high lumen 28 watt lamps as the old ones burn out. This 

would ultimately result in the same energy savings without the upfront capital investment. 

 

The complete list of current and proposed fixtures and their locations can be seen in Exhibit 1. 

The estimated capital cost covers the cost of the lamps and assumes installation by an 

electrician.  

 

Savings.  Savings result from reductions in kilowatt hours.  The reduction in kilowatt hours was 

calculated by taking the difference in wattages between the existing and the proposed lamps.  

Where the space is interior, the lighting retrofit savings are adjusted for heating and cooling 

interaction.  

 

 

ECRM L-2-JC:  Incandescent Lamp Replacement.   

 

Economics.   

Annual Cost Savings = $464  

Installed Costs = $585 

Simple Payback = 1.3 years 

Annual Energy Reduction = 7,744 kWh, -202 therms  

Monthly kW Demand Reduction = 3 kW 

 

Summary.  Replace all incandescent lamps throughout the conditioned areas with CFLs. 

 

Background.  JC has at least 39 incandescent PAR lamps in recessed or “can” fixtures that are not 

on dimmers. Incandescent lamps last between 750 to 1000 hours and use four times the energy 

of the CFL replacement. Commercial grade CFLs have an estimated life of 10,000 hours.  

 

Implementation.  Install 15 watt CFL for the 60 watt standard incandescent lamps; 20 watt CFLs 

for the 75 watt, 26 watt CFL for the 100 watt lamps and 40 watt CFL for the 150 watt 

incandescent.  

 

Savings.  Savings come from reductions in kWh. Cooling and heating interactions are taken into 

account in the calculations. 
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ECRM L-3-JC:  Exit Sign Retrofit/Replacement.   

 

Economics.   

Annual Cost Savings = $155  

Installed Costs = $600 

Simple Payback = 3.9 

Annual Energy Reduction = 2,592 kWh, -68 therms 

Monthly kW Demand Reduction = 0.3 kW 

 

Summary.  Complete the replacement of exit signs with LED exit signs. 

 

Background.  There are over 20 exit signs in the building that still need to be converted to LED.   

 

Implementation.  Replace the 20 exit fixtures with new LED fixtures that draw less than 1 watt 

per fixture. Savings are based on reductions in wattages and are based on kWh charges.  Costs 

are based on vendor quotes and assume contractor installation.  

 

The reduction in kilowatt hours was calculated between the fluorescent fixtures and LED 

fixtures. 

 

The space is interior; therefore the lighting retrofit savings are adjusted for heating and cooling 

interaction.  

 

 

ECRM L-4-JC:  Occupancy Sensors.   

 

Economics.   

Annual Cost Savings = $2,316.61 

Installed Costs = $19,430 

Simple Payback = 8.4 years 

Annual Energy Reduction = 108,793 kWh, -1,011 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace on-off wall switches in the offices and other selected spaces with infrared 

and/or ultrasonic motion sensors wall switches to reduce electric energy consumption. This 

ECRM should be limited to offices, maintenance areas, locker rooms, restrooms and storage 

areas.   

 

Background.  There are two types of occupancy sensors that are generally used, ultrasonic and 

passive infrared.  Ultrasonic sensors fill the room with high-frequency sound; movement causes 

the reflected sound to have a frequency shift, which in turn sets off the sensor.  Because it does 

not rely on “line-of-sight” this type of sensor is well suited to areas with tall obstacles.  
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(Ultrasonic sensors are not to be confused with acoustic sensors that require a person to make 

noise in order to be detected.)  Passive infrared sensors rely on moving body heat.  To be seen, 

the person must move between the “vanes” created by the sensor's lens. 

 

The estimated capital cost is based on 241 sensors and includes contractor installation of a single 

sensor installed as a wall switch replacement in the smaller rooms.  Wall switch replacements 

could be readily accomplished by in-house staff.   

 

Implementation.  Throughout this facility on-off wall switches are used to control lights in the 

offices, maintenance areas, locker rooms and restrooms.  Therefore a 25% to 40% reduction in 

operating hours was used in the savings calculation based on the Occupancy Sensors fact sheet 

included in Exhibit 4. The savings in this ECRM assume the T8s have been converted to RWs 

and the incandescents replaced by CFLs or T-8s.  

 

Savings.  Savings come from reductions in kilowatt hours.  Heating and cooling interaction is 

taken into account in the savings estimates. 

 

 

ECRM L-5-JC:  Exterior Lighting Retrofit.   

 

Economics. 

Annual Cost Savings = $2,499 

Installed Costs = $10,620 

Simple Payback = 4.3 years 

Annual Energy Reduction = 29,395 kWh 

 

Summary.  Replace existing wall illumination and the parking lot lamps with pulse start fixtures.  

 

Background.  There are about thirty-three 250 watt metal halide lamps in the parking lot and 

twenty-six 250 watt metal halide units used to illuminate the exterior of this facility.  These 

should be replaced with 150 watt Pulse Start MH fixtures which have higher light lumen 

maintenance levels over the bulb life.    

 

Implementation.  Replace the fixtures on a one-for-one basis. The new units should fit in the 

existing hardware.  The estimated capital cost covers lamps and ballast for the proposed retrofit.  

The cost also includes labor and contractor installation.  If all proposed lamps are replaced, the 

project is expected to have a 4.3 years. payback. 

 

Savings.  Savings come from reductions in kilowatt hours. Monthly demand reductions are 

again based on the difference between the current and the proposed fixtures.   

 

The space is exterior; therefore the lighting retrofit savings need no modification.  
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ECRM L-6-JC:  Photocell Control on Exterior Lighting.   

 

Economics.   

Annual Cost Savings = $348 

Installed Costs = $680 

Simple Payback = 2.0 years 

Annual Energy Reduction = 4,092 kWh 

Monthly kW Reduction = 0 kW 

 

Summary.  Install master photocell control to turn the exterior wall and parking lots light 

fixtures on and off as required by ambient light. These lights are currently controlled by a timer. 

 

Background.  The exterior lights illuminating the building and the parking lots are controlled 

through a time clock that must be adjusted to keep the on/off sequence close to sunrise and 

sunset. The installation of a master photocell control at the facility to control the exterior lights 

will negate the need for programming changes and allow control to be based on ambient light 

levels. 

 

Implementation.  A master photocell to measure ambient light should be installed and the 

reading fed into the present relay to turn on the exterior lights as needed. One unit should be all 

that is needed to control the lights. The master unit should be mounted to the roof at an open, 

un-shaded location. 

 

The estimated capital cost covers the cost of the photocell, installation and an estimate of 

programming costs.    

 

Savings.  Savings come from reductions in kilowatt hours.  Sunrise and sunset varies from 

5:30am and 8:30pm in June to 7:30am to 4:30pm in December. Savings are based on a reduction 

of one hour a day.  

 

Savings are calculated assuming the exterior lights have been retrofitted to pulse start metal 

halides. 

 

The space is exterior; therefore the lighting retrofit savings need no modification.  

 

ECRM L-7-JC:  Daylight Harvesting.   

 

Economics.   

Annual Cost Savings = $1,487  

Installed Costs = $13,320 

Simple Payback = 9.0 years 

Annual Energy Reduction = 24,823 kWh, -648 therms 

Monthly kW Demand Reduction = 0 kW 
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Summary.  The corridors outside the courtrooms face the southwest and are therefore an 

excellent candidate for daylight harvesting. Automatic controls should be installed to dim the 

lights or turn them on or off based on ambient light levels. 

 

Background.  There are three corridor areas outside the courtroom entrance on each floor that are 

separately switched. Each corridor should have a photo sensor installed along with dimming 

ballasts in the fluorescent fixtures. Each sensor would control 14 fixtures. The Chicago area has 

sunshine 57% of the time therefore one can estimate a 57% reduction in operating hours of these 

lights during daylight hours. 

 

Implementation.  Install dimming ballasts in the fluorescent fixtures to enable varying light 

output based on feedback from photo sensors that measure the ambient light. These photo 

sensors can be used to control select types of fixtures or all of the fixtures. Savings are based on 

a 57% reduction in operating time for all the courtroom hallway fixtures and an average 

daylight time of 12 hours per day. Costs are based on vendor quotes and assume contractor 

installation.  

 

Savings.  Savings come from reductions in kilowatt hours. The space is interior; therefore the 

lighting retrofit savings are adjusted for heating and cooling interaction.  

 

Basis for Cost Estimate.  The costs are based on 3 courtroom lobby areas per floor, 4 levels, 

thereby 12 control units are needed. There are 14 fixtures per controlled area requiring a 

dimming ballast for a total of 168 dimming ballasts. Prices were based on a verbal quote from a 

lighting vendor. 

 

 

ECRM L-9-JC:  Bi-Level Stairwell Lighting.   

 

Economics. 

Annual Cost Savings = $728 

Installed Costs = $3,040 

Simple Payback = 4.2 years 

Annual Energy Reduction = 11,707 kWh, -728 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Replace the stairwell lighting fixtures with T-8 fixtures that incorporate dimming 

ballast and occupancy sensors.  By dimming the fixtures during unoccupied times, a large 

portion of energy is saved.  A full-output equipment failure mode is standard.  The dimmed 

light level is estimated to be 10% of full output. 

 

Background.  This facility has 16 fluorescent light fixtures in stairwells that run continuously due 

to code requirements. Replace the entire fixtures with new T-8 fixtures that incorporate a 

dimming ballast and occupancy sensors. These fixtures are available prepackaged and in 
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studies at Universities have shown a reduction in kWh exceeding 90% versus standard fixtures 

left on 24/7.   

 

Implementation.  All stairwell fixtures should be replaced. The fixtures will be mounted the same 

location as the current fixtures.  

 

The estimated capital cost includes the fixtures and lamps for the proposed retrofits. Installation 

by a contractor is assumed.  

 

Savings.  Savings come from reductions in kilowatt hours due to the occupancy and dimming 

control.  

 

Where the space is interior, the lighting retrofit savings are adjusted for heating and cooling 

interaction.  

 

Basis for Cost Estimates.  The cost is based on vendor’s price sheets for units with varying 

turndown rates.  

 

Requirements.  The Code used is International Building Code 2003 which requires continuous 

operation of lighting in exit routes and a minimum level of 1 foot candle (fc). The bi-level 

fixtures can be used if a minimum light level exceeding 1 fc is demonstrated.   Verification with 

the local code authority is recommended prior to implementation. 

 

 

ECRM K-3-JC:  Outside Air Control.   

 

Economic. 

Annual Cost Savings = $38,000 

Installed Costs = $25,000 

Simple Payback = 0.7 year 

Annual Energy Reduction = 95,000 kWh, 31,700 therms 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Install sensors and/or program the EMS to reduce outside air intake to the minimum 

needed to meet codes thereby reducing energy consumption. 

 

Background.  The facility has at four large air handlers with variable speed supply and return 

fans and a smaller system with variable speed supply and return fans to ventilate the dining 

room and kitchen. The fans, their respective maximum cfm and minimum outside air intake are 

listed in the table below.  
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Fan Airflow 

Air Handling 

Unit 

Supply Air    Cfm 

Max 

Return Air Cfm 

Max 

Outside Air Cfm 

min 

Supply Fan 

hp 

Return Fan 

hp 

1 31,624 31,624 14,066 50 40 

2 34,303 31,624 17,669 50 40 

3 36,626 31,624 11,250 50 50 

4 29,273 29,273 11,250 50 40 

5 14,250 10,700 4,300 15 7.5 

TOTALS   58,535   

 

These fans are presently operated from 6:00am to 9:30pm, seven days per week. The cost of 

conditioning each 1,000 cfm of outside air based on these operating parameters is $964 per year. 

Controlling the amount of outside air either by a programmed number of people in the building 

or by demand ventilation control based on CO2 monitoring can reduce this volume 

significantly. 

 

The current International Mechanical Code bases outside air ventilation, if not controlled by a 

demand response set-up, on number of people, number of restroom facilities and building 

square footage. The current number of employees in the building is about 240 at 5 cfm is 1,200 

cfm. The building square footage times 0.06 cfm/ft2 is 11,160 cfm. If one assumes a busy court 

day of 100 per court room adds about 1,200 people or another 6,000 cfm places the outside air 

requirement at about 18,360 cfm maximum. This indicates that, with a properly designed 

damper system and controls, one should be able to reduce the outside air by about 40,000 cfm 

and more when the building is at lower occupancy rates.  That 40,000 cfm equates to a reduction 

of over $38,000 in utility bills. 

 

Implementation.  Each fan system could either have a CO2 monitor installed in a strategic location 

or multiple sensors per fan system to control the outside air to the minimum needed. 

Alternatively the EMS could be programmed based on maximum estimates of people in the 

building.  

 

Savings.  Savings come from reductions in kilowatt hours to cool the air stream and natural gas 

needed to heat it.  

 

 

ECRM K-4-JC:  Replacement EMS System.   

 

Economics.   

Annual Cost Savings = $4,142 

Installed Costs = $400,000 

Simple Payback = 96.6 year 

Annual Energy Reduction = 13,236 kWh, 3,143 therms 

Monthly kW Demand Reduction = 0 kW 
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Summary.  The existing STEAFA EMS system is original to the building and replacement 

components and manufacturer support are increasingly difficult to obtain. A replacement on a 

point by point basis is being investigated by staff. A new system would enable communication 

with the central EMS system and allow for expansion of system capabilities and control options. 

 

Background.  The facility has a STAEFA EMS system now that is antiquated. The system is being 

used at present to operate the building’s 5 air handlers from 6am to 9:30pm with low 

temperature sensors to provide freeze protection. The systems currently operate based a design 

minimum outside air component and sensors which modulate total supply air flow based on a 

positive indoor building differential pressure.  The 4 large air handlers have variable speed 

supply and return fans. A smaller system ventilates the dining room and kitchen.  

 

A replacement system would be user friendly, have graphical displays with readings and allow 

operators to modify settings that more accurately reflect the operation of the building regarding 

occupied hours and temperature settings. 

 

Implementation.  Replace the current system on a point by point basis as proposed.  Incorporate 

programming features to allow optimum start/stop, include outside air control from K-3, and 

fine tuning of temperature settings in the building.  

 

Savings.  Savings come from reductions in kilowatt hours to cool the building and natural gas 

needed to heat it. The savings from K-3 on outside air control could be programmed into this 

system versus sensors in high occupancy areas. 

 

Basis for Cost.  The cost estimate is based on conversations with building control vendors. 

 

 

ECRM K-5-JC:  Vending Machine Control.   

 

Economics.   

Annual Cost Savings = $471 

Installed Costs = $960 

Simple Payback = 2.0 years 

Annual Energy Reduction = 5,545 kWh 

Monthly kW Demand Reduction = 0 kW 

 

Summary.  Install vendor mizer (occupancy controls) to reduce electric energy consumption 

while spaces are unoccupied. 

 

Background.  The facility has at least seven vending machines in the break areas. There are 

refrigerated cold drink units, snack units and hot beverage units. The snack unit draws about 70 

watts and the cold drink unit averages about 400 watts. Control units that the machines can be 

plugged into are available that will cycle the lights/machine off during low traffic periods while 

maintaining adequate temperatures to keep the beverages cold. This will save energy by 
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reducing lighting usage, lower heat gain from lighting in the refrigerated units and control 

cycling of the compressor. The hot beverage unit was not included because adequate 

information on the water heating system was not available.  

 

Implementation.  There are several commercially available control units for refrigerated and non-

refrigerated vending machines. Some are simply control units while others will monitor and 

provide electrical savings.  Units are also available for inside and outside locations. 

 

If the vending machines are owned by the county, Patrick recommends that vendor mizer units 

be installed. If the machines are part of an annual agreement this may need to be a condition of 

renewal or the machine owner may wish to supply ENERGY STAR rated units. 

 

There is incentive money available through the DCEO that would decrease the payback of this 

measure to 1.3 years. 

 

Savings.  Savings come from reductions in kilowatt hours. Case studies have shown up to a 75% 

reduction in energy use due to control units. Savings in this ECRM will be based on a 35% 

reduction. 

 

A packaged system with the control unit that measures savings can be purchased. Since these 

are essentially plug and play systems, one unit with the measurement capability can be 

purchased and moved to various units to verify savings.  

 

Savings estimates for the refrigerated units are 1,225 kWh each and estimates for the snack units 

are 215 kWh each.  

 

 

ECRM OM-1-JC:  Plug Load Minimization.   

 

Economics. 

Annual Cost Savings = $1,583  

Installed Costs = $0 

Simple Payback = 0 years 

Annual Energy Reduction = 26,421 kWh, -690 therms  

Monthly kW Demand Reduction = 0 kW 

 

Summary.  The IT department should investigate the possibility of activating the stand-by sleep 

modes on all PCs. This should not interfere with remote access since the units are not being shut 

off. This would save about 100 kWh per year per PC. This facility has over 250 PCs. The sleep 

function is standard on Energy Star equipment. 

 

Replacing all appliances and equipment with Energy Star rated equipment as replacements are 

needed will also reduce energy consumption. Energy Star units typically use at least 10% less 

energy than the average unit.  
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Policies regarding use of personal space heaters, dorm refrigerators and radios would impact 

energy consumption but needs to be balanced against employee morale benefits.  

 

Background.  Plug loads in typical office facilities can consume 10 to 35% of the electric 

consumption. The largest user of this electricity is personal computers and their associated 

peripherals. This can range from 1,100 kWh per year for a conventional PC and monitor never 

being shut off to 180 kWh per year if sleep mode is activated to 270 kWh per if sleep mode is not 

activated but units are turned off at night and weekends. Monitoring of plug loads indicate the 

unit monitored was shut off at night but sleep mode of the computer was not utilized.  

 

The other large user was a personal space heater which had a usage of over 2 kWh per day. 

Each personal space heater is using about 250 kWh each year. 

 

Implementation.  IT should be able to program all network enabled PCs to use sleep mode. 

 

Savings.  Savings result from reductions in kilowatt hours of about 100 kWh per year per PC 

and include interactions with the heating and cooling systems.   
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PUBLIC HEALTH - 1240 HIGHLAND 

 

Facility Information.  Health Department-Aurora South at 1240 Highland is a two-story office 

building with a basement. It consists of 18,500 square feet of conditioned space.  

 

Building Envelope.  This site was not visited by Patrick but the review of the utility bills indicated 

that the master metering concept needed to be investigated.   

 

Occupancy Patterns.  The office portion of the building is occupied approximately 10 hours per 

day, Monday through Friday, and seven hours on Saturday.  There are 87 employees at this site.    

 

Feasible ECRMs.  The following section of the report describes identified ECRMs and presents a 

summary listing of the key economic factors for consideration.  For each ECRM, certain basic 

data was utilized and assumptions made to arrive at the projected savings. 

 

Basis for Energy Cost Savings Calculations.  The utility costs used in this report to calculate cost 

savings were provided by taking an average of the per kWh or per therm cost over the last year 

as listed on the utility bills provided. 

 

Project Cost Estimates for ECRMs.  The economics of each ECRM were calculated as simple 

payback, the period of time (in years) that allows the annual savings to equal the estimated 

capital cost.   

 

 

ECRM O-1: Master Meter.   

 

Economics. 

Annual Cost Savings = $3,648 

Estimated Installation Costs = $15,000 

Simple Payback = 4.1 years 

 

Summary.  Patrick recommends that KANE COUNTY consider installing a master meter to 

eliminate 16 facility charges each month that are included in the bill. There are currently 17 

meters read and summarized together.  

 

The ComEd External Affairs representative for Kane County was contacted to determine if this 

concept is feasible.  

 

This facility was initially a medical office building with 17 suites for doctors. Each suite had its 

own electric meter. 
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endorsement, recommendation, or favoring by the United States Government or any agency 
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