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Exhibit 1 Customer Legal Entity Name:   Jo-Ann Stores Inc

Site Address: JoAnn Fabric Corpoerate Offices and Distribution Center
Principal Address: 5555 Darrow Rd

Project 
No. Project Name

Narrative description of your program including, but not limited to, 
make, model, and year of any installed and replaced equipment:

Description of methodologies, protocols and practices 
used in measuring and verifying project results

What date would you have replaced your 
equipment if you had not replaced it early? 

Also, please explain briefly how you 
determined this future replacement date.

Please describe the less efficient new 
equipment that you rejected in favor of 

the more efficient new equipment.

1 Penthouse Upgrades

This project entailed removing two existing HR-195 195 ton reciprocating chillers used to 
supply chilled water to dual duct air handlers located in separate North and South 
penthouse mechanical rooms.  The two chillers were replaced with 30HXC 244 ton 
chillers. The original piping to the chilled water coil did not include a chilled water control 
valve.  As part of the project the chilled water pumps were fitted with variable speed 
drives.  These are controlled to act as capacity control for the chilled water coil, allowing 
the centrifugal chillers to operate at minimum required capacity for prolonged periods 
and to reduce pump horsepower requirements.   +Included in the project was 
modifications to the air handlers mixing section dampers.  These dampers were the 
original dampers provided with the air handling unit.  The measured leakage rate was in 
excess of 45% with the dampers at minimum position.  The damper closure was not 
possible, thus when the air handling system shutdown the estimated leakage rate was in 
excess of 15%.  The unoccupied savings was not calculated since the chilled water 
system was held off after hours. ---BAS modification include comparative enthalpy 
economizer control and demand controlled ventilation (CO2).  +Cooling tower savings 
are based on reduced operating hours and modifications to the existing BAS sequence of 

Please reference the Chiller , Tower,Control & VFD upgrade and 
optimization calcualtions attached.

Approx year 2018. At that time we estimated that the 
chiller repair , parts availablitiy , operational and on-going 
maintenance costs would warrant replacement.

N/A

2 Print Shop Renovation
Replaced 25 ton air cooled D.X air handler with new air handler and Carrier 30RAP 
chiller.  New air handler included low leakage dampers.  Eliminated 24/7 3 hp exhaust 
system.  Integrated chiller and AHU controls with existing BAS.  

Please reference the Print Shop renovation upgrade and optimization 
calcualtions attached.

Approximately 2016.  We estimated that the on going 
energy cost, equipment repair, and parts availability 
would warrant replacing the existing system.

N/A

3 Dual Duct Replacement Phase 1

Replaced existing pneumatically controlled constant volume dual duct mixing boxes with 
electronically controlled dual duct VAV mixing boxes. Air is supplied to the boxes by 
AHU-1. Boxes are interfaced with existing BAS. The change to VAV and optimized 
control sequences allows AHU-1 supply and return exhaust fans to operate at reduced 
speeds. It also prevent's simultanueous heating and cooling which was prevalent with the 
original boxes. Additional boxes were installed to match the current office usage and 
improve occupancy scheduling.

Please reference the Dual Duct upgrade and optimization calcualtions 
attached.

Approximatley yr 2017. We estimated the replacement 
cost for single boxes , that would have been replaced as 
they failed. We estimated the energy savings of VAV 
boxes compared to present operation. The result was that 
early replacement made financial sense, as it increased 
office comfort levels and reduced energy usage.

N/A

Docket No. 14-0264
Site: 5555 Darrow Rd
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Customer Legal Entity Name:   Jo-Ann Stores Inc

Site Address: JoAnn Fabric Corpoerate Offices and Distribution Center

Principal Address: 5555 Darrow Rd

Unadjusted                                                             
Usage, kwh  (A)

Weather Adjusted                                                    
Usage, kwh  (B)

Weather Adjusted Usage 
with Energy Efficiency 

Addbacks, kwh 
 (c)

Note 1
2012 10,522,947 10,522,947 10,522,947

0 0 0
0 0 0

Average 10,522,947 10,522,947 10,522,947

1 Penthouse Upgrades 06/01/2013 $541,845 $270,923 351,019                         351,019                         78                                    $28,082 $21,062

2 Print Shop Renovation 06/01/2013 $459,378 $229,689 182,112                         182,112                         13                                    $14,569 $10,927

3 Dual Duct Replacement Phase 1 12/01/2013 $444,000 $222,000 72,401                           72,401                           -                                   $5,792 $4,344

-                                 -                                 -                                   

-                                 -                                 -                                   

-                                 -                                 -                                   

-                                 -                                 -                                   

Total $1,445,223 605,532 605,532 91 $48,443 $36,332 $0

Docket No. 14-0264
Site: 5555 Darrow Rd

Notes

Exhibit 2

Utility Peak Demand 
Reduction 

Contribution, KW  (F)

KWh Saved/Year (D)
counting towards 
utility compliance

Project Cost $In-Service Date

Eligible 
Rebate 

Amount (H)
$

Note 2

Prescriptive
Rebate

Amount (G)
$

(2) The eligible rebate amount is based upon 75% of the rebates offered by the FirstEnergy Commercial and Industrial Energy Efficiency programs or 75% of $0.08/kWh for custom programs for all energy savings eligible for a cash rebate as defined in the PUCO order in Case 
NO.10-834-EL-EEC dated 9/15/2010, not to exceed the lesser of 50% of the project cost or $250,000 per project. The rebate also cannot exceed $500,000 per customer per year, per utility service territory.

(1) Customer's usage is adjusted to account for the effects of the energy efficiency programs included in this application.  When applicable, such adjustments are prorated to the in-service date to account for partial year savings.

KWh Saved/Year (E)
eligible for incentive

Commitment 
Payment

$Project NameProject 
Number

50% of Project Cost
$
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Exhibit 3 Utility Cost Test

UCT = Utility Avoided Costs / Utility Costs 

Project

Total Annual 
Savings, MWh

Utility Avoided 
Cost               

$/MWh

Utility Avoided 
Cost

$

Utility Cost
$

Cash Rebate
$

Administrator 
Variable Fee

$

Total Utility 
Cost

$
UCT

(A) (B) (C) (D) (E) (F) (G) (H)
1 351 308$             108,212$           1,350$           $21,062 $0 22,412$      4.8
2 182 308$             56,141$             1,350$           $10,927 $0 12,277$      4.57
3 72 308$             22,320$             1,350$           $4,344 $0 5,694$        3.92

Total 606 308$            186,673           4,050           $36,332 $0 40,382      4.6

Notes
(A) From Exhibit 2, = kWh saved / 1000
(B)

(C)  = (A) * (B)
(D)

(E)
(F)

(G)
(H) =(C) / (G)

Jo-Ann Stores Inc ~ JoAnn Fabric Corpoerate Offices and Distribution Center
Docket No. 14-0264

Site: 5555 Darrow Rd

This value represents avoided energy costs (wholesale energy prices) from the Department of Energy, Energy
Information Administration’s 2009 Annual Energy Outlook (AEO) low oil prices case. The AEO represents a
national average energy price, so for a better representation of the energy price that Ohio customers would see,
a Cinergy Hub equivalent price was derived by applying a ratio based on three years of historic national average
and Cinergy Hub prices.This value is consistent with avoided cost assumptions used in EE&PDR Program
Portfolio and Initial Benchmark Report, filed Dec 15, 2009 (See Section 8.1, paragraph a).

Represents the utility's costs incurred for self-directed mercantile applications for applications filed and
applications in progress. Includes incremental costs of legal fees, fixed administrative expenses, etc. 

= (D) + (E) + (F)

Based on approximate Administrator's variable compensation for purposes of calculating the UCT, actual
compensation may be less.

This is the amount of the cash rebate paid to the customer for this project.



JoAnn Hudson Chiller Replacement Project

Hudson, Ohio

FE Rebate Information

2/4/2014

Existing Red. Existing New Avoided

Chiller Replacements

Replace North and South Chillers 418,645 151,789 266,856

Chilled water pump savings

Reduced hours of operation 47,622 37,679 9,943

Variable Flow Pumping 37,679 26,375 11,304

Cooling tower savings

Reduced hours of operation 72,997 57,756 15,241

BAS sequence optimization 57,756 41,584 16,172

Damper Replacements

Replace North and South mixing dampers95,433 63,929 31,504

Totals 634,697 283,678 351,019



JoAnn Hudson Chiller Replacement Project

Hudson, Ohio

$ Saved kWh Saved

Chiller Replacements

Replace North and South Chillers $24,017.00 266,856

Chilled water pump savings

Reduced hours of operation $894.87 9,943

Variable Flow Pumping $1,017.33 11,304

Cooling tower savings

Reduced hours of operation $1,371.70 15,241

BAS sequence optimization $1,455.45 16,172

Damper Replacements

Replace North and South mixing dampers $2,835.38 31,504

This project entailed removing two existing HR-195 195 ton reciprocating 

chillers used to supply chilled water to dual duct air handlers located in 

separate North and South penthouse mechanical rooms.  The two chillers 

were replaced with 30HXC 244 ton chillers. The original piping to the chilled 

water coil did not include a chilled water control valve.  As part of the project 

the chilled water pumps were fitted with variable speed drives.  These are 

controlled to act as capacity control for the chilled water coil, allowing the 

centrifugal chillers to operate at minimum required capacity for prolonged 

periods and to reduce pump horsepower requirements.

Included in the project was modifications to the air handlers mixing section 

dampers.  These dampers were the original dampers provided with the air 

handling unit.  The measured leakage rate was in excess of 45% with the 

dampers at minimum position.  The damper closure was not possible, thus 

when the air handling system shutdown the estimated leakage rate was in 

excess of 15%.  The unoccupied savings was not calculated since the chilled 

water system was held off after hours. ---BAS modification include 

comparative enthalpy economizer control and demand controlled ventilation 

(CO2).

Cooling tower savings are based on reduced operating hours and 

modifications to the existing BAS sequence of operation.  



Estimated Chiller Energy Savings

kWh Avoided 319,515

Total Savings $28,756

Chiller Replacements

HR 195 Carrier Recip Chiller (5 comperssors)

Existing North chiller usage 

Hours/Month  = (14 Hours*6.5 days*4 wks) 364 hrs.

Chiller kW/ton at Cond. ENT

75° = 167 kW / 191 Tons 0.87 kW

80° = 173.5 kW / 186 Tons 0.93 kW

85° = 179.6 kW / 181 Tons 1.01 kW

90° = 185 kW / 176 Tons 1.05 kW

kW per compressor at full load (@40 Tons)

75° = .875 kW/ton x 39T 0.87 kW

80° = .932 kW/Ton x 39 T 0.93 kW

85° = 1.007 kW/Ton x 39 T 1.01 kW

90° = 1.05 kW/Ton x 39 T 1.05 kW

kW per compressor at unloaded part load (@ 26 Tons)

75° = .875 kW/ton x 39T x .66 0.58 kW

80° = .932 kW/Ton x 39 T x .66 0.62 kW

85° = 1.007 kW/Ton x 39 T x .66 0.66 kW

90° = 1.05 kW/Ton x 39 T x .66 0.69 kW

Total full load hours (all compressors) 4,659 hrs.

Total partial load hours (all compressors) 1,947 hrs.

Total no load hours (all compressors) hrs.

Total full load ton hours 186,368 t/hrs

Total partial load ton hours 50,632 t/hrs

Total ton hours 237,000 t/hrs

Total kWh consumed

North chilled water system 209,322 kWh

South chilled water system (identical system) 209,322 kWh

Total kWh used by North & South systems 418,645 kWh

30HXC 244 Chiller (cetrifigual)

New North chiller usage

Hours/Month (12 Hours * 6 days * 4 wks) 288 hrs.

Total full load hours 23 hrs.

Total partial load hours 1,377 hrs.

Total no load hours 331 hrs.

Total full load ton hours 5,622 t/hrs

Total partial load ton hours 125,260 t/hrs

Total ton hours 130,882 t/hrs

North chilled water system 75,895 kWh

South chilled water system (identical system) 75,895 kWh

Total kWh used by North & South systems 151,789 kWh

kWh avoided 266,856 kWh

$/kWh $0.09

Total cost savings $24,017



Chilled water pump savings

Reduced hours of operation

Pump Hp (both North and South pumps 10 hp @) 20

Amps 27.4

kW 21.8 kW

Existing hours (6 months) 2184 hrs.

kWh used 47,621.9 kWh

New hours (6 months) 1728 hrs.

kWh used 37,678.9 kWh

kWh avoided 9,943.0

$/kWh $0.09

Total cost savings $895

Variable Flow Pumping 

Chilled Water Pump VFD (Acting as control valve)

kWh used 37,678.9 kWh

Est Reduction 30%

New kWh used 26,375.2 kWh

kWh avoided 11,303.7 kWh

$/kWh $0.09

Total cost savings $1,017.33

Cooling tower savings

Reduced hours of operation

Tower fan Hp (both North and South towers 15 hp @) 30

Amps 42.0

kW 33.4 kW

Existing hours (6 months) 2184 hrs.

kWh used 72,997.1 kWh

New hours (6 months) 1728 hrs.

kWh used 57,756.0 kWh

kWh avoided 15,241.2

$/kWh $0.09

Total cost savings $1,372

BAS sequence optimization

Chilled Water Pump VFD (Acting as control valve)

kWh used 57,756.0 kWh

Est Reduction 28%

New kWh used 41,584.3 kWh

kWh avoided 16,171.7 kWh

$/kWh $0.09

Total cost savings $1,455.45



Existing HR 195 chiller estimated energy usage New HXC246 chiller estimate energy usage

Estimate % of compressor operation Estimate % operation at partial loads

CDD Comp 1 Comp 2 Comp 3 Comp 4 Comp 5 CDD 0% 25% 50% 75% 100%

Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off offline

######## 13 45% 15% 40% 35% 15% 50% 30% 10% 60% 15% 10% 75% 0% 0% 100% ######## 13 35% 45% 15% 5% 0% 100%

Jun-08 163 75% 25% 0% 65% 25% 10% 55% 25% 20% 30% 30% 40% 10% 15% 75% ######## 163 15% 55% 25% 5% 0% 100%

Jul-08 222 95% 5% 0% 85% 15% 0% 65% 30% 5% 45% 45% 10% 15% 15% 70% Jul-08 222 5% 43% 45% 5% 3% 101%

######## 139 95% 5% 0% 90% 10% 0% 70% 25% 5% 45% 45% 10% 15% 15% 70% ######## 139 5% 25% 55% 10% 5% 100%

######## 74 75% 15% 10% 55% 15% 30% 35% 20% 45% 25% 15% 60% 10% 10% 80% ######## 74 15% 50% 30% 5% 0% 100%

Oct-08 2 45% 15% 40% 35% 35% 30% 15% 15% 70% 0% 0% 100% 5% 15% 80% ######## 2 40% 55% 5% 0% 0% 100%

Estimate hours of operation  (% operation * hours per month) Estimate hours at partial loads

CDD Comp 1 Comp 2 Comp 3 Comp 4 Comp 5 CDD 0% 25% 50% 75% 100%

Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off offline

######## 13 163.8 54.6 145.6 127.4 54.6 182 109.2 36.4 218.4 54.6 36.4 273 0 0 364 ######## 13 100.8 129.6 43.2 14.4 0 301

Jun-08 163 273 91 0 236.6 91 36.4 200.2 91 72.8 109.2 109.2 145.6 36.4 54.6 273 ######## 163 43.2 158.4 72 14.4 0 451

Jul-08 222 345.8 18.2 0 309.4 54.6 0 236.6 109.2 18.2 163.8 163.8 36.4 54.6 54.6 254.8 Jul-08 222 14.4 123.84 129.6 14.4 8.64 513

######## 139 345.8 18.2 0 327.6 36.4 0 254.8 91 18.2 163.8 163.8 36.4 54.6 54.6 254.8 ######## 139 14.4 72 158.4 28.8 14.4 427

######## 74 273 54.6 36.4 200.2 54.6 109.2 127.4 72.8 163.8 91 54.6 218.4 36.4 36.4 291.2 ######## 74 43.2 144 86.4 14.4 0 362

Oct-08 2 163.8 54.6 145.6 127.4 127.4 109.2 54.6 54.6 254.8 0 0 364 18.2 54.6 291.2 ######## 2 115.2 158.4 14.4 0 0 290

Total 1,565 291 328 1,329 419 437 983 455 746 582 528 1,074 200 255 1,729 Total 331 786 504 86 23 2,344

ENT Comp 1 Comp 2 Comp 3 Comp 4 Comp 5 CDD 0% 25% 50% 75% 100%

Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off offline

######## 75 6,552 1,420 0 5,096 1,420 0 4,368 946 0 2,184 946 0 0 0 0 ######## 13 0 7,906 5,270 2,635 0 15,811

Jun-08 80 10,920 2,366 0 9,464 2,366 0 8,008 2,366 0 4,368 2,839 0 1,456 1,420 0 ######## 163 0 9,662 8,784 2,635 0 21,082

Jul-08 85 13,832 473 0 12,376 1,420 0 9,464 2,839 0 6,552 4,259 0 2,184 1,420 0 Jul-08 222 0 7,554 15,811 2,635 2,108 28,109

######## 90 13,832 473 0 13,104 946 0 10,192 2,366 0 6,552 4,259 0 2,184 1,420 0 ######## 139 0 4,392 19,325 5,270 3,514 32,501

######## 85 10,920 1,420 0 8,008 1,420 0 5,096 1,893 0 3,640 1,420 0 1,456 946 0 ######## 74 0 8,784 10,541 2,635 0 21,960

Oct-08 75 6,552 1,420 0 5,096 3,312 0 2,184 1,420 0 0 0 0 728 1,420 0 ######## 2 0 9,662 1,757 0 0 11,419

Total 62,608 7,571 0 53,144 10,884 0 39,312 11,830 0 23,296 13,723 0 8,008 6,625 0 Total 0 47,961 61,488 15,811 5,622 130,882

Estimate kWh used by existing system (Hours x Tons x kW/ton) Estimate kWh used by new chiller

ENT Comp 1 Comp 2 Comp 3 Comp 4 Comp 5 CDD .0 kW/ton .523 kw/ton 0.586 kW/ton 0.646 kW/ton .703 kW/ton Total kWh

Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off Full (40T) Partial (26 T) Off offline

######## 75 3,779 819 0 2,940 819 0 2,520 546 0 1,260 546 0 0 0 0 ######## 13 0 4,135 3,088 1,702 0 8,938

Jun-08 80 10,177 1,455 0 8,820 1,455 0 7,463 1,455 0 4,071 1,746 0 1,357 873 0 ######## 163 0 5,053 5,147 1,702 0 12,066

Jul-08 85 13,929 314 0 12,463 943 0 9,530 1,887 0 6,598 2,830 0 2,199 943 0 Jul-08 222 0 3,951 9,265 1,702 1,482 16,623

######## 90 14,524 314 0 13,759 629 0 10,702 1,572 0 6,880 2,830 0 2,293 943 0 ######## 139 0 2,297 11,324 3,405 2,470 19,635

######## 85 10,996 943 0 8,064 943 0 5,132 1,258 0 3,665 943 0 1,466 629 0 ######## 74 0 4,594 6,177 1,702 0 12,547

Oct-08 75 5,726 819 0 4,454 1,911 0 1,909 819 0 0 0 0 636 819 0 ######## 2 0 5,053 1,029 0 0 6,085

Total 59,132 4,666 0 50,500 6,701 0 37,255 7,538 0 22,474 8,897 0 7,952 4,208 0 Total 0 25,083 36,032 10,214 3,952 75,895



Low Leakage Damper North and South

Kwh avoided 31,504

Cooling Savings $2,835.38

Unit CFM (both units) 130,000

Estimate cooling occupied hours 1,731 (288 hrs./month/6 months)

Average indoor temp 72 °

Average indoor relative humidity 55%

Average indoor enthalpy 27 Btu/# of air

Average OA temp 79 °

Average outdoor relative humidity 68%

Average outdoor enthalpy 35 Btu/# of air

Outdoor enthalpy - indoor enthalpy 8 Btu/# of air

Minimum % 45.0% Verified with field measurements

New minimum % 10.0%

Leakage Diff 35.0%

CFM reduction 45,500

Cooling Btu saved per hour 364,000

Tons saved per hour 30

Tons saved per year 52507

Existing chiller kW/ton 0.6

kWh avoided 31,504

$/kWh $0.09

Total Savings $2,835.38



2008 - 2009  Electric Usage Analysis 2008 - 2009  Energy Utilization Intensity Analysis

JoAnn Hudson Facility, Hudson, Ohio JoAnn Hudson Facility, Hudson, Ohio

2008 2008

Read Date kWh kVa Cost Unit Cost HDD CDD DD Month kWh/Sq.Ft. $/Sq.Ft. Month Gas EUI Electric EUI Total EUI

Jan-08 1,233,710 4,844 $94,415.78 $0.08 1,128 0 Jan-08 0.9 $0.07 Jan-08 8,013.8 3,129.0 ##############

Feb-08 1,170,143 4,746 $91,848.84 $0.08 1,119 0 Feb-08 0.9 $0.07 Feb-08 9,192.7 2,967.8 ##############

Mar-08 1,205,749 4,673 $94,085.52 $0.08 972 0 Mar-08 0.9 $0.07 Mar-08 3,720.4 3,058.1 6,778.4

Apr-08 1,113,902 4,700 $91,820.25 $0.08 392 3 Apr-08 0.8 $0.07 Apr-08 2,230.0 2,825.1 5,055.1

May-08 1,189,422 5,105 $98,833.35 $0.08 304 13 ######## 0.9 $0.07 May-08 773.8 3,016.7 3,790.5

Jun-08 1,263,044 5,128 $105,859.68 $0.08 31 163 Jun-08 0.9 $0.08 Jun-08 274.3 3,203.4 3,477.7

Jul-08 1,273,680 5,177 $105,659.35 $0.08 1 222 Jul-08 0.9 $0.08 Jul-08 125.6 3,230.4 3,356.0

Aug-08 1,320,317 5,084 $106,122.55 $0.08 6 139 Aug-08 1.0 $0.08 Aug-08 47.6 3,348.6 3,396.2

Sep-08 1,228,604 5,326 $97,269.54 $0.08 59 74 Sep-08 0.9 $0.07 Sep-08 217.1 3,116.0 3,333.1

Oct-08 2,492,531  Gas u $197,335.54 $0.08 446 2 Oct-08 1.9 $0.15 Oct-08 1,302.3 6,321.6 7,624.0

Nov-08 1,171,039 4,703 $94,742.35 $0.08 792 0 Nov-08 0.9 $0.07 Nov-08 3,285.5 2,970.0 6,255.5

Dec-08 1,299,306 4,789 $99,605.52 $0.08 1,065 0 Dec-08 1.0 $0.07 Dec-08 7,960.3 3,295.3 ##############

Totals/Avg. ########### 54,274 $1,277,598.27 $0.08 6,315 616 1.0 $0.08 ######## 40,482.0 ##############

2009 2009

Read Date kWh kVa Cost Unit Cost HDD CDD DD Month kWh/Sq.Ft. $/Sq.Ft. Month Gas EUI Electric EUI Total EUI

Jan-09 2,607,860 4,788 $196,669.18 $0.08 1,443 0 Jan-09 1.9 $0.15 Jan-09 8,412.3 6,614.2 ##############

Feb-09 2,397,476 4,720 $186,910.90 $0.08 994 0 Feb-09 1.8 $0.14 Feb-09 5,525.2 6,080.6 ##############

Mar-09 2,428,774 4,604 $191,129.54 $0.08 757 0 Mar-09 1.8 $0.14 Mar-09 3,171.8 6,159.9 9,331.7

Apr-09 1,143,186 2,361 $97,532.45 $0.09 463 22 Apr-09 0.8 $0.07 Apr-09 3,307.8 2,899.4 6,207.2

May-09 1,190,869 2,473 $102,536.38 $0.09 171 30 ######## 0.9 $0.08 May-09 198.5 3,020.3 3,218.8

Jul-09 1,252,691 5,090 $112,995.69 $0.09 8 106 Jul-09 0.9 $0.08 Jul-09 55.0 3,177.1 3,232.1

Aug-09 1,219,957 5,105 $23,515.32 $0.02 16 187 Aug-09 0.9 $0.02 Aug-09 198.5 3,094.1 3,292.6

Sep-09 5,326 $98,008.32 $0.08 79 46 Sep-09 0.9 $0.07 Sep-09 1,627.9 3,116.0 4,743.9

Oct-09 1,238,856 1,228,604 $97,071.66 $0.08 487 0 Oct-09 0.9 $0.07 Oct-09 2,263.4 3,142.0 5,405.5

Nov-09 1,199,596 2,281 $94,357.44 $0.08 577 0 Nov-09 0.9 $0.07 Nov-09 3,478.8 3,042.5 6,521.2

Dec-09 1,240,218 2,293 $97,286.32 $0.08 1,099 0 Dec-09 0.9 $0.07 Dec-09 6,254.4 3,145.5 9,399.9

Totals/Avg. ########### 1,267,646 $1,298,013.20 $0.08 6,094 391 1.2 $0.09 ######## 43,491.6 ##############

2008/2009 

Average
15,940,466 660,960 $1,287,805.73 $0.08 6,205 504 1.1 $0.08

2008/2009 

Average
35,818.4 41,986.8 77,805.2

RED indicates estimated data EUI = Btu/Sq.Ft.



Existing Carrier HR 225 water cooled chiller 

See 30 HD 3PD.PDF  page 19   46° LWT   85° Entering condenser water temp.

Capacity 220 tons

kW 217.4

New chillerHXC246 water cooled chiller



AKRON, OH

Humidity

M=Morning M A M A M A M A M A M A M A M A M A M A M A M A M A

A=Afternoon 79 69 78 65 77 60 75 54 77 55 80 56 84 56 88 58 87 60 82 58 79 65 79 70 80 61

Average 74 72 69 65 66 68 70 73 74 70 72 75 71

Temperature

L=Low L H L H L H L H L H L H L H L H L H L H L H L H L H

H=High 19 33 21 36 28 46 59 67 48 69 57 78 61 82 61 80 53 73 42 61 34 49 24 37 42 59

26 29 37 63 59 68 72 71 63 52 42 31 51

Oct Nov DecJan Feb Mar Apr May Jun

Jun Jul Aug Sep

Jul Aug Sep

Oct Nov Dec Annual

Annual

Jan Feb Mar Apr May



JoAnn Hudson Corporate Offices

Dual Duct VAV Conversion Project  (North Penthouse)

2/4/2014

Phase 1 FE Rebate Information

kWh per box Boxes replaced

39

Existing kWh 3,504 136,655

New kWh 1,337 52,126

Avoided kWh 1,856 72,401



JoAnn Hudson Corporate Offices

Dual Duct Replacement Project

2/4/2014

This is a multi-phase project designed to replace the existing Conner pneumatically 

controlled dual duct mixing boxes.  Conditioned air is supplied to the 193 existing boxes by 

constant volume air handling units located in the North and South Penthouse mechanical 

rooms.  Each unit supplies approximately ½ of the existing boxes.

These boxes, installed in the early 1960’s, have been slowly degrading.  Repair parts for the 

boxes are not available, thus when a box begins to fail the box controls have to be “gamed” 

in order provide a modicum of comfort control.  We have also had to modify the operation 

of the air handling unit to prevent overheating in the winter and over cooling in the summer.  

These solutions are not energy efficient and were one of the reasons JoAnn’s undertook the 

replacement program.

The replacement is scheduled for four phases, each addresses a specific area.  The first stage 

replaced 39 “old” boxes with 45 new DDC controlled boxes.  The box sequences allow for 

remote set point control and sectional “group” occupancy control.

Additional boxes were added to address the current office usage patterns and optimize the 

group scheduling feature.



AHU-1 Total Savings (99 original boxes)

Combined Supply and Return Exhaust Fan Savings $16,541

Convert Existing Dual Duct System to Dual Duct VAV

Hours

Occupied hours M-F (52 wks x 6 days X 14 hours) 4,368

Occupied hours Sat (52 wks x 1 days X 6 hours) 312

Total Occupied Hours 4,680

Supply Fan Speed Reductions

Constant Volume

Supply Fan Horsepower 75

Amps 69.0

kW 54.9 kW

Existing hours 4,680 hrs.

kWh used 256,980 kWh

Variable Volume (reduced speed)

Hours kW @ % Red. kW Used

Hours of Operation 4,680 54.9

% time at 100% speed 0% 0 54.9 0

% time at 90% speed 5% 234 49.4 11,562

% time at 80% speed 10% 468 43.9 20,555

% time at 70% speed 15% 702 38.4 26,978

% time at 60% speed 20% 936 32.9 30,832

% time at 50% speed 35% 1,638 27.5 44,963

% time at 40% speed 10% 468 11.0 5,139

% time at 30% speed 5% 234 16.5 3,854

100%

Constant Volume Fan kWh 256,980

Variable Volume Fan kWh 143,882 kWh

kWh avoided 113,098 kWh

$/kW 0.09

Savings $10,179



Return Exhaust Fan Speed Reductions

Constant Volume

Return Exhaust Fan Horsepower 15

Amps 11.1

kW 8.8 kW

Existing hours 10,179 hrs.

kWh used 89,913 kWh

Variable Volume (reduced speed)

Hours kW @ % Red. kW Used

Hours of Operation 4,680 8.8

% time at 100% speed 0% 0 8.8 0

% time at 90% speed 5% 234 8.0 1,860

% time at 80% speed 5% 234 7.1 1,654

% time at 70% speed 10% 468 6.2 2,894

% time at 60% speed 15% 702 5.3 3,721

% time at 50% speed 35% 1,638 4.4 7,235

% time at 40% speed 15% 702 1.8 1,240

% time at 30% speed 5% 234 2.7 620

% time at 0% speed 10% 468 0.0 0

100%

Constant Volume Fan kWh 89,913

Variable Volume Fan kWh 19,223 kWh

kWh avoided 70,690 kWh

$/kW $0.09

Savings $6,362

FE Rebate Calc

Existing New Avoided

Supply and Return Exh. Fan kWh per AHU kWh 346,893 132,321 183,788

No. of Boxes

kWh Per Box 99 3,504 1,337 1,856

Replaced 39 136,655 52,126 72,401



JoAnn Hudson Penthouse Upgrades

Modified Schedule of Values

2/4/2014

Penthouse Upgrades Costs associated with energy improvements

# Description of Item Scheduled Value Applicatble % Value

1 General Conditions 14,500.00$                50% 7,250.00$                   

2 Engineering 16,400.00$                65% 10,660.00$                 

3 Mobiliziation 22,000.00$                50% 11,000.00$                 

4 Demoltion 32,000.00$                60% 19,200.00$                 

5 Chiller 136,890.00$              100% 136,890.00$               

6 Boilers 47,750.00$                0% -$                            

7 Misc. Equipment 46,500.00$                35% 16,275.00$                 

8 Install Equipment 24,750.00$                60% 14,850.00$                 

9 Crane & Rigging 24,500.00$                85% 20,825.00$                 

10 Piping Material 37,856.00$                45% 17,035.20$                 

11 Piping Labor 38,500.00$                35% 13,475.00$                 

12 Piping Equipment 26,500.00$                35% 9,275.00$                   

13 Sheetmetal Material 3,500.00$                  90% 3,150.00$                   

14 Sheetmetal Labor 8,000.00$                  85% 6,800.00$                   

15 Controls 56,423.00$                85% 47,959.55$                 

20 Testing & Balancing 2,500.00$                  35% 875.00$                      

Total 538,569.00$              335,519.75$               





JoAnn Hudson Print Shop Renovations

Modified Schedule of Values

2/4/2014

Print Shop Renovation Costs associated with energy improvements

# Description of Item Scheduled Value Applicatble % Value

1 General Conditions 8,500.00$                  50% 4,250.00$                   

2 Engineering 17,500.00$                65% 11,375.00$                 

3 Mobiliziation 15,750.00$                50% 7,875.00$                   

4 Drafting 3,500.00$                  75% 2,625.00$                   

5 N Penthouse Heating Water Piping 19,750.00$                0% -$                            

6 Demolition 7,500.00$                  100% 7,500.00$                   

7 Chillers 27,600.00$                100% 27,600.00$                 

8 Air Handling Units 10,200.00$                65% 6,630.00$                   

9 Miscellaneous Equipment 31,000.00$                50% 15,500.00$                 

10 Install Equipment 7,500.00$                  65% 4,875.00$                   

11 Crane & Rigging 5,000.00$                  75% 3,750.00$                   

12 Piping Material 22,000.00$                65% 14,300.00$                 

13 Piping Labor 22,000.00$                75% 16,500.00$                 

14 Piping Equipment 24,000.00$                75% 18,000.00$                 

15 Sheetmteal Material 17,200.00$                65% 11,180.00$                 

16 Sheetmetal Labor 32,500.00$                65% 21,125.00$                 

17 Mechanical Insulation 6,544.00$                  45% 2,944.80$                   

18 Controls 56,534.00$                85% 48,053.90$                 

19 Roofing 7,500.00$                  100% 7,500.00$                   

20 Testing & Balancing 2,500.00$                  85% 2,125.00$                   

Total 344,578.00$              233,708.70$               





JoAnn Hudson Print Shop Renovation

Hudson, Ohio

FE Rebate Information

2/4/2013

Old New Avoided

AC Efficiency 152,719 108,452 44,267

Exhaust Fan 49,942 0 49,942

Outside air reduction 104,894 16,991 87,903

Totals 307,555 125,444 182,112



JoAnn Hudson Chiller Replacement Project

Hudson, Ohio

The existing air handling unit is a Trane split system climate changer, RA250 condenser and a BH300 fan coil 

unit, circa 1959.  The condenser is fitted with a single R22 hermetic compressor, with unloaders and is rated at 

25 tons.  The fan coil unit is rated at 11,000 cfm and was delivered with a 5 hp motor, which since has been 

replaced with a 10 hp high efficiency motor.  The system was originally used to condition a fuel testing lab, but 

has been retrofitted to condition a print shop.

It should be noted that the existing unit outdoor air dampers were broken and held in a fixed 45% open position.  

In addition, due to the former usage as a fuel testing lab, an exhaust system operated 24/7 exhausting 

conditioned air to the outdoors.

As part of this renovation project, a 1,830 sq. ft. addition was added to the conditioned area, additional 

equipment was added and specific area temperature and humidity requirements were dictated.  Our load 

estimates determined that the existing 25 ton air handler was marginally able to maintain the existing area.  The 

added square footage, the additional equipment, and the specified temperature and humidity requirements 

required additional cooling capacity.

The new load was determined to be approximately 42 tons.  A 50 ton Carrier Aqua Snap air cooled chiller was 

selected to supply the mechanical refrigeration needs of the new system.  The selection of a chiller versus a D.X. 

system was based on the ability of the chilled water system to provide infinite capacity control, allowing the 

application of a zoned VAV system.  In addition, the chiller kW per ton at part loads was superior to the existing 

system.

The new system will correct the outdoor damper and exhaust system problems noted above.  The building 

automation system will control the new system providing reduced operation and sharper control.  

As to the energy savings estimate.  We chose to evaluate the savings compared to the existing 25 ton system.  

This gave a representation of the actual energy savings, rather than modeled savings based on a supposed 

1959 50 tons system.  Thus, for the rebate calculations, all the calculations are based on the premise that we are 

installing a 25 ton replacement system base on the new criteria.  The existing system was de-rated to 20 tons 

based on field measurements.

The existing Print Room electric duct heaters, installed after the gas duct heaters failed, were eliminated.  We 

also eliminated the electric reheats used for the Print Shop Offices.  The new air handling units are equipped with 

hot water coils supplied by a high efficiency hot water boiler system.



$ Saved kWh Saved



Estimated Print Shop Energy Savings

Savings kWh Avoided

A/C efficiency savings 3,541$                44,267           

Exhaust Fan Savings 3,995$                49,942           

Eliminate Print Room Electric Heat Savings 5,155$                64,441           

Min OA Savings 11,404$              142,549         

Total Annual 24,096$              301,199         

A/C efficiency savings

Existing equipment

Indoor air handling unit, D.X. with outdoor condensing unit

RA2504  Comp. 25.2 kW  3 Cond, Fan @ 2.7 kW each

full load unit tons (See Note 1) 20

part load unit tons 15

full load existing EER 7.2

part load existing EER 11.5

Replacement equipment

full load unit tons (See Note 2) 20

part load unit tons 15

full load Chiller EER  (See note 3) 10.3

part load Chiller EER   (See note 3) 15.3

Estimate cooling hours

cooling hours 5,630                  

full load % 65%

part load % 35%

hours at full load 3,660                  

hours at part load 1,971                  

full load existing system kW/ton 1.67

part load existing system kW/ton 1.04

full load new system kW/ton 1.17

part load new system kW/ton 0.78

full load existing system kW/ton x tons 33.3

part load existing system kW/ton x tons 15.7

full load new system kW/ton x tons 23.3

part load new system kW/ton x tons 11.8

full load existing system kW/ton x tons x hrs. per year 121,861.35         

part load existing system kW/ton x tons x hrs. per year 30,858.03           

full load new system kW/ton x tons x hrs. per year 85,269.90           

part load new system kW/ton x tons x hrs. per year 23,182.35           

existing system total kWh per year 152,719.38         

new system total kWh per year 108,452.26         

kWh avoided 44,267.12           

$/kw 0.08$                  

existing cost 12,218$              

new cost 8,676$                

Total AC Savings 3,541$                

Note 1 : Unit age and condition has reduced output capacity, kW has remained constant

EER = (20T/12)/( 25.2 kW + 8.1 kW = 33.3 kW)

Note 2 : New system capacity matched to existing system capacity  30RAP 025

Note 3 :  Carrier Aqua Snap product data sheet; page 4, AHRI Capacity Rating  (30RAP O25)



Exhaust Fan Savings

Exhaust fan (elimninated)

existing fan hp 1

voltage (3 phase) 460

amps 2

efficiency 0.87

power factor 0.9

kW=(amps x volts x eff x pf )/1000 0.72

hours of operation 8,760

kWh avoided per year 6,310

A/C  (elimnated cooling load)

exhaust fan cfm 1,500

cooling hours 5,630

summer delta (Indoor - Average outdoor temps) 15

sensible tons 11,401

   Tons at full load 7,410

Tons at part load 3,990

kWh per ton

Existing full load kWH/ton 1.67

Existing part load kWh/ton 1.04

kWh used

Full load kWh 12,338

Part load kWh 4,166

kWh saved 16,504

Electric Heat

exhaust fan cfm 1,500

heating hours 3,130

Winter Delta T (Room - Average winter OA temp.) 45

kWh at full load 66,875

Interior Load Factor 50%

kWh avoided 33,437

total kWh avoided 49,942

$/kW 0.08$                  

Total Exhaust Fan Savings 3,995.34$           

Eliminate Print Room Electric Heat Savings

Heaters replaced with hot water coils  (gas boilers)

Electric duct heaters

heating hours 3,130                  

full load % 35%

hours at full load 1,096                  

Full load output (mbh) 200

kW heating (per hour) 58.8

kWh used 64,441                

$/kW 0.08$                  

Total electric heat savings 5,155$                



Outdoor Air Minimum Red.

Existing Winter Heating

Unit CFM 11,000

Winter Hours 3,130

Weeks 18.6

Weekday after hours (Presses off = 8 hrs.) 149

Weekend hours (Presses off = 48 hrs,) 894

% of hours requring heating 60%

Hours of heating 537

Winter Delta T (Room - Average winter OA temp.) 45

Sensible Winter 286,851,086

% electric heat 65%

Electric Heat Btu 186,453,205.71  

Btu/kWh 3,412

kWh avoided 54,646

Existing Summer Cooling (sensible)

Unit CFM 11,000

Existing Minimum % 40%

Minimum CFM 4,400

Summer Hours 5,630

Cooing Hours (60%) 3,378

Delta H 13

Sensible Tons 72,458

   Tons at full load 47,098

Tons at part load 25,360

kWh per ton

Existing full load kWH/ton 1.67

Existing part load kWh/ton 1.04

kWh used

Full load kWh 78,418

Part load kWh 26,476

kWh used 104,894

New Summer Cooling (sensible)

Unit CFM 10,000

New Minimum %  (CO2 monitoring system) 10%

Minimum CFM 1,000

Summer Hours 5,630

Cooing Hours (60%) 3,378

Delta H 13

Sensible Tons 16,468

   Tons at full load 10,704

Tons at part load 5,764

kWh per ton

Existing full load kWH/ton 1.17

Existing part load kWh/ton 0.78

kWh used

Full load kWh 12,471

Part load kWh 4,521

kWh used 16,991

Winter heating kWh avoided  (converted to hot water heat) 54,646

Summer cooling kWh avoided 87,903

Total Min. OA Avoided kWh 142,549

$/kW 0.08$                  

Total Min. Oa Savings 11,404$              







Project Name and Number:
Site Name:
Completed by (Name):
Date completed:

Energy Conservation Measure
Annual 

Energy Savings
kWh

Eligible Prescriptive 
Rebate Amount

kWh * $0.08

Chiller,Tower,Controls,VFD upgrade #1 351,019            28081.52
Print Shop Renovation- project #2 182,112            14568.96
Dual Duct VAV Conversion-project #3 72,401               5792.08

Total Project Energy Savings kWh 605,532            

See attached Chiller,Tower,Controls & VFD upgrade Calcs; Print Shop Renovation: Dual 
Duct VAV Conversion

Total Custom Prescriptive Rebate Amount $ 48,442.56$             

2/4/2014

Chiller,Tower,Controls VFD upgrade

Mercantile Customer Program - Custom Project Rebate Calculator

JoAnn Fabrics
Joe Cindric

Notes about this rebate calculation:

















This foregoing document was electronically filed with the Public Utilities 

Commission of Ohio Docketing Information System on 
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in

Case No(s). 14-0264-EL-EEC

Summary: Application to Commit Energy Efficiency/Peak Demand Reduction Programs of
Ohio Edison Company and Jo-Ann Stores Inc  electronically filed by Ms. Jennifer M. Sybyl on
behalf of Ohio Edison Company and Jo-Ann Stores Inc
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