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Application to Commit Energy 
Efficiency/Peak Demand 

Reduction Programs 
(Mercantile Customers Only) 

 
 
 

Case No.:          -        -EL-EEC 
 

Mercantile Customer:    Cincinnati Public Schools 

Electric Utility:                Duke Energy 

Program Title or 
Description:                     HVAC and Lighting (Custom) 

 

 
Rule   4901:1-39-05(F),   Ohio   Administrative  Code   (O.A.C.),  permits   a   mercantile 
customer to file, either individually or jointly with an electric utility, an application to 
commit the customer’s existing demand reduction, demand response, and energy 
efficiency programs for integration with the electric utility’s programs.  The following 
application form is to be used by mercantile customers, either individually or jointly 
with their electric utility, to apply for commitment of such programs in accordance with 
the Commission’s pilot program established in Case No.  10-834-EL-POR 

 
Completed applications requesting the cash rebate reasonable arrangement option 
(Option 1) in lieu of an exemption from the electric utility’s energy efficiency and 
demand reduction (EEDR) rider will be automatically approved on the sixty-first 
calendar day after filing, unless the Commission, or an attorney examiner, suspends or 
denies the application prior to that time.   Completed applications requesting the 
exemption from the EEDR rider (Option 2) will also qualify for the 60-day automatic 
approval  so  long  as  the  exemption  period  does  not  exceed  24  months.     Rider 
exemptions for periods of more than 24 months will be reviewed by the Commission 
Staff and are only approved up the issuance of a Commission order. 

 
Complete a separate application for each customer program.  Projects undertaken by a 
customer as a single program at a single location or at various locations within the same 
service territory should be submitted together as a single program filing, when possible. 
Check all boxes that are applicable to your program.  For each box checked, be sure to 
complete all subparts of the question, and provide all requested additional information. 
Submittal of incomplete applications may result in a suspension of the automatic 
approval process or denial of the application. 

 
Any confidential or trade secret information may be submitted to Staff on disc or via 
email at  ee-pdr@puc.state.oh.us. 
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Section 1:  Mercantile Customer Information 
 
Name:  Cincinnati Public Schools 

 
Principal address:  2651 Burnet Avenue Cincinnati, Ohio 45219 

 
Address of facility for which this energy efficiency program applies:  

 Bond Hill Academy 1510 California Ave Cinti, Oh 45237       (HVAC) 
 Carson School 4323 Glenway Ave Cinti, Oh 45205                   (HVAC) 
 Fairview-Clifton 3689 Clifton Ave Cinti, Oh 45220                (HVAC) 
 Kilgour School 1339 Herschel Cinti, Oh 45208                (Lighting) 
 Mt Airy School 5730 Colerain Cinti, Oh 45211                (HVAC and Lighting) 
 Pleasant Ridge Montessori School Cinti, Oh 45213                (HVAC and Lighting) 
 Roselawn Condon School Cinti, Oh 45237                 (Lighting) 
 South Avondale Schools 636 Prospect Pl Cinti, Oh                (HVAC and Lighting) 
   
Name and telephone number for responses to questions: 

 Grady Reid Jr 513-287-1038 

Electricity use by the customer (check the box(es) that apply): 
 

 The customer uses more than seven hundred thousand kilowatt hours 
per year at the above facility. (See - Appendix A) 

 
□ The customer is part of a national account involving multiple facilities in 

one or more states. (Please attach documentation.) 
 

Section 2: Application Information 
 

A) The customer is filing this application (choose which applies): 
 

□ Individually, without electric utility participation. 
 

 Jointly with the electric utility. 
 

B) The electric utility is:  Duke Energy 
 

C) The customer is offering to commit (check any that apply): 
 

□ Energy savings from the customer’s energy efficiency program. 
(Complete Sections 3, 5, 6, and 7.) 

 
□ Capacity savings from the customer’s demand response/demand 

reduction program. (Complete Sections 4, 5, 6, and 7.) 
 

 Both the energy savings and the capacity savings from the customer’s 
energy efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs 
 

A) The customer’s energy efficiency program involves (check those that apply): 
 

□ Early replacement of fully functioning equipment with new equipment. 
(Provide the date on which the customer replaced fully functioning 
equipment, and the date on which the customer would have replaced 
such equipment if it had not been replaced early.  Please include a brief 
explanation for how the  customer determined this future  replacement 
date (or, if not known, please explain why this is not known)). 

 
□ Installation of new equipment to replace equipment that needed to be 

replaced  The customer installed new equipment on the following date(s): 
  . 

 
 Installation of new equipment for new construction or facility 

expansion. The customer installed new equipment on the following 
date(s): 

 
 Bond Hill Academy HVAC   March 2008 
 Carson School  HVAC   April 2008 
 Fairview Clifton School HVAC   August 2008 
 Kilgour School  Lighting   August 2008 
 Mt Airy School  HVAC/Lighting  March 2008 
 Pleasant Ridge School HVAC/Lighting  August 2008 
 Roselawn School  Lighting   August 2008 
 South Avondale School HVAC/Lighting  November 2008  

 
 

□ Behavioral or operational improvement. 
 
 
 
 

B) Energy savings achieved/to be achieved by the energy efficiency program: 
 

1) If you checked the box indicating that the project involves the early 
replacement  of  fully  functioning  equipment  replaced  with  new 
equipment, then calculate the annual savings [(kWh used by the original 
equipment) – (kWh used by new equipment) = (kWh per year saved)]. 
Please attach your calculations and record the results below: 

 
Annual savings:   _kWh 

 
2) If you checked the box indicating that the customer installed new 

equipment to replace equipment that needed to be replaced, then calculate 
the annual savings [(kWh used by less efficient new equipment) – (kWh 
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used by the higher efficiency new equipment) = (kWh per year saved)]. 
Please attach your calculations and record the results below: 

 
Annual savings:   _kWh 

 
Please describe any less efficient new equipment that was rejected in favor 
of the more efficient new equipment. 

3)  If you checked the box indicating that the project involves equipment for 
new construction or facility expansion, then calculate the annual savings 
[(kWh used by less efficient new equipment) – (kWh used by higher 
efficiency new equipment) = (kWh per year saved)].  Please attach your 
calculations and record the results below: 

 
Annual savings: 491,888 kWh savings 
(Refer to Appendix B for calculations and supporting 
documents). 
 

 
Please describe the less efficient new equipment that was rejected in favor 
of the more efficient new equipment. 

 
4)  If you checked the box indicating that the project involves behavioral or 

operational improvements, provide a description of how the annual 
savings were determined. 
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Section 4: Demand Reduction/Demand Response Programs 
 

A) The customer’s program involves (check the one that applies): 
 

 Coincident peak-demand savings from the customer’s energy 
efficiency program. 

 
□ Actual peak-demand reduction.  (Attach a description and documentation 

of the peak-demand reduction.) 
 

□ Potential peak-demand reduction (check the one that applies): 
 

□ The  customer’s  peak-demand  reduction  program  meets  the 
requirements to be counted as a capacity resource under a tariff 
of a regional transmission organization (RTO) approved by the 
Federal Energy Regulatory Commission. 

 
□ The  customer’s  peak-demand  reduction  program  meets  the 

requirements to be counted as a capacity resource under a 
program that is equivalent to an RTO program, which has been 
approved by the Public Utilities Commission of Ohio. 

 
B) On what date did the customer initiate its demand reduction program? 
 
 March 2008 
 August 2008 

 
 

C) What is the peak demand reduction achieved or capable of being achieved 
(show calculations through which this was determined): 

 
243 KW 

Refer to Appendix B for calculations and supporting documentation
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Section 5: Request for Cash Rebate Reasonable 
Arrangement (Option 1) or Exemption from Rider (Option 2) 

 
 

Under this section, check the box that applies and fill in all blanks relating to that 
choice. 

 
Note: If Option 2 is selected, the application will not qualify for the 60-day automatic 
approval.   All applications, however, will be considered on a timely basis by the 
Commission. 

 
A)    The customer is applying for: 

 

 Option 1: A cash rebate reasonable arrangement.  

OR 

□ Option  2:  An  exemption  from  the   energy  efficiency  cost  recovery 
mechanism implemented by the electric utility. 

 
OR 

 
□ Commitment payment 

 
B)     The value of the option that the customer is seeking is: 

 
Option 1: A cash rebate reasonable arrangement, which is the lesser 

of (show both amounts): 
 

 A cash rebate of $28,000.00. Refer to Appendix C.   
(Rebate shall not exceed 50% project cost.    Attach 
documentation showing the methodology used to 
determine the cash rebate value and calculations 
showing how this payment amount was determined.) 

 
Option 2: An  exemption  from  payment  of  the  electric  utility’s 

energy efficiency/peak demand reduction rider. 
 

□ An exemption from payment of the electric utility’s 
energy  efficiency/peak demand reduction rider  for 
          months (not to exceed 24 months).   (Attach 
calculations showing how this time period was 
determined.) 

 
OR 

 
□ A  commitment  payment  valued  at  no  more  than 

$                                .       (Attach   documentation   and 
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calculations showing how this payment amount was 
determined.) 

 
OR 

 
□ Ongoing  exemption  from  payment  of  the  electric 

utility’s energy efficiency/peak demand reduction 
rider for an initial period of 24 months because this 
program is part of the customer’s ongoing efficiency 
program.  (Attach documentation that establishes the 
ongoing nature of the program.)  In order to continue 
the exemption beyond the initial 24 month period, the 
customer will need to provide a future application 
establishing additional energy savings and the 
continuance of the organization’s energy efficiency 
program.) 

 
 

Section 6: Cost Effectiveness 
 
The program is cost effective because it has a benefit/cost ratio greater than 1 using the 
(choose which applies): 

 
□ Total Resource Cost (TRC) Test. The calculated TRC value is:    

(Continue to Subsection 1, then skip Subsection 2) 
 

 Utility Cost Test (UCT).  The calculated UCT value is  12.04 (Skip to 
 Subsection 2.)  Refer to Appendix D for calculations and 

supporting documents. 
 

 
 

Subsection 1:  TRC Test Used (please fill in all blanks). 
 

The TRC value of the program is calculated by dividing the value of our 
avoided supply costs (generation capacity, energy, and any transmission or 
distribution) by the sum of our program overhead and installation costs and 
any incremental measure costs paid by either the customer or the electric 
utility. 

 
The electric utility’s avoided supply costs were   . 

Our program costs were   . 

The incremental measure costs were   . 
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Subsection 2:  UCT Used (please fill in all blanks). 
 

We calculated the UCT value of our program by dividing the value of our 
avoided supply costs (capacity and energy) by the costs to our electric utility 
(including administrative costs and incentives paid or rider exemption costs) 
to obtain our commitment. 

 
Our avoided supply costs were $523,815 

 
The utility’s program costs were $15,491 

 
The utility’s incentive costs/rebate costs were $28,000.00 

 
    Refer to Appendix D for calculations 
 

Section 7: Additional Information 
 
Please attach the following supporting documentation to this application: 

 
   Narrative description of the program including, but not limited to, make, 

model, and year of any installed and replaced equipment. 
 

   A copy of the formal declaration or agreement that commits the program or 
measure to the electric utility, including: 

 

1)  any confidentiality requirements associated with the agreement; 
 

2)  a description of any consequences of noncompliance with the terms of the 
commitment; 

 

3)  a description of coordination requirements between the customer and the 
electric utility with regard to peak demand reduction; 

 

4)  permission by the customer to the electric utility and Commission staff 
and consultants   to   measure   and   verify   energy   savings   and/or 
peak-demand reductions resulting from your program; and, 

 

5)  a  commitment by  the  customer  to  provide  an  annual  report  on  your 
energy savings and electric utility peak-demand reductions achieved. 

 
 Refer to Rebate Offer Letter following this application 

 

   A description of all methodologies, protocols, and practices used or proposed 
to  be  used  in  measuring  and  verifying  program  results.    Additionally, 
identify and explain all deviations from any program measurement and 
verification guidelines that may be published by the Commission. 

 











Appendix A

91103676 01
CINCINNATI PUBLIC SCHOOLS
5945 MONTGOMERY RD    
CINCINNATI, OH  45213

Date Days Actual KWH
12/29/2011 30 89,624
11/29/2011 33 99,166
10/27/2011 29 102,362
9/28/2011 30 119,392
8/29/2011 31 166,765
7/29/2011 30 162,193
6/29/2011 29 132,830
5/31/2011 32 118,148
4/29/2011 30 105,178
3/30/2011 29 115,864
3/1/2011 29 118,427

1/31/2011 32 128,341
Total 1,458,290



Please note additional supportive 
documentation is available upon for 
request.  Some documentation does not 
covert from Excel to PDF such that it fits 
into a manageable format within this 
application while other documents 
create file size issues or is larger in size 
than most other documents contained.  
Available documents are:  

• Lighting schedules 

• Lighting counts 

• Lighting plans 

• Representative interior lighting and power 
compliance results (Com Check print outs) 

• Vendor-submitted energy recovery unit 
calculations 

 



Additionally, pertinent data from the 
lighting count spreadsheet is 
summarized in the documents presented 
immediately following the Appendix B, 
page 1, summarization of project 
savings. 
 



Description
Annual 

kWh
Operating 

kW

Summer 
Coincident 

kW3 Description
Annual 

kWh
Operating 

kW

Summer 
Coincident 

kW3
Annual 

kWh

Summer 
Coincident 

kW
1 Bond Hill 38,000 CFM AHU without heat recovery 41,102 33.6 33.6 Heat recovery unit added 8,700 7.1 7.1 1,225 32,402 26.5
2 Carson 25,760 CFM AHU without heat recovery;

25,840 CFM AHU without heat recovery 67,097 54.8 54.8 Heat recovery units added 15,369 12.5 12.5 1,225 51,728 42.2
3 Fairview 14,096 CFM AHU without heat recovery;

23,253 CFM AHU without heat recovery;
23,849 CFM AHU without heat recovery 75,905 62.0 62.0 Heat recovery units added 22,605 18.5 18.5 1,225 53,300 43.5

4 Kilgour Code Lighting Power Density (67,232 SF)2 214,408 78.5 78.5 As Installed2 189,235 69 3 69.3 2,730 25,172 9.2
5 Mt Airy Code Lighting Power Density (84,144 SF)2 210,023 101.0 50.5 As Installed2 184,263 88 6 44.3 2,080 25,761 6.2
6 Mt Airy 37,000 CFM AHU without heat recovery;

24,000 CFM AHU without heat recovery 63,621 51.9 51.9 Heat recovery units added 12,328 10.1 10.1 1,225 51,293 41.9
7 Pleasant 

Ridge Code Lighting Power Density (75,310 SF)2 162,670 90.4 0.0 As Installed2 112,317 62.4 0.0 1,800 50,353 0.0
8 Pleasant 

Ridge
33,700 CFM AHU without heat recovery;
16,925 CFM AHU without heat recovery 51,943 42.4 42.4 Heat recovery units added 10,342 8.4 8.4 1,225 41,601 34.0

9 Roselawn Code Lighting Power Density (113,529 SF)2 260,549 136.2 0.0 As Installed2 180,444 94 3 0.0 1,913 80,105 0.0
10 South 

Avondale Code Lighting Power Density (85,470 SF)2 213,333 102.6 0.0 As Installed2 191,925 92 3 0.0 2,080 21,408 0.0
11 South 

Avondale
33,700 CFM AHU without heat recovery;
16,925 CFM AHU without heat recovery 39,031 31.9 31.9 Heat recovery units added 11,484 9.4 9.4 1,225 27,548 22.5

1,399,683 785 406 939,012 473 180 460,671 226

Notes:
1
2
3 In some cases, facility operating hours end during the summer coincident hour.  As such, one half the operating kW is shown as summer coincident demand savings.

Appendix B - Energy Savings Achieved

Hours of operation do not apply simply to heat recovery unit measures.  kWh and kW values presented are the results of bin analysis presented in the attached pages.
Building Code baseline lighting power density allowances as well as the as installed fixture wattages & quantities are detailed on the attached pages.

Baseline Used

Hours of 

Operation1ECM # Facility

Post Project Actual Savings

Totals

After consideration of line losses, total energy savings are 491,888 kWh and 243 summer coincident kW.  These values may also reflect minor DSMore modeling software rounding error.



DETAILED CALCULATIONS - ECM1

Application # 12-007 Rev. 0

Project Name State OH

Note: all data from "Duke.CinciPub_BondHill.HRW.Calcs.xlsx" received 3-5-2012, except as otherwise noted

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-1

37.1%

80.0%

77 F

28.27 Btu/lba

52.6 F

22.51 Btu/lba

38,000 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba) Q (mmBTU) Q (mmBTU) Q (mmBTU)

105 109 107.0 0 0 37% 88.1 17.78 0.00 0.00 0.00

100 104 102.0 0 0 37% 86.3 17.78 0.00 0.00 0.00

95 99 96.1 42.6 12 37% 84.1 33.59 8.73 10.91 2.18

90 94 92.2 39.6 41 37% 82.6 32.48 23.57 29.47 5.89

85 89 87.6 37.7 142 37% 80.9 31.77 67.95 84.94 16.99

80 84 82.4 35.0 250 37% 79.0 30.77 85.37 106.71 21.34

75 79 77.2 33.4 287 37% 77.1 30.18 74.69 93.36 18.67

70 74 72.5 31.9 241 100% 72.5 31.90 119.58 149.47 29.89

65 69 68.0 29.1 252 100% 68.0 29.10 28.51 35.64 7.13

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52.0 19.2 226 98% 52.6 19.42 0.00 0.00 0.00

45 49 47.5 17.3 151 83% 52.6 19.20 0.00 0.00 0.00

40 44 43.1 15.2 211 72% 52.6 18.86 0.00 0.00 0.00

35 39 37.6 12.9 206 62% 52.6 18.75 0.00 0.00 0.00

30 34 32.4 10.8 135 55% 52.6 18.71 0.00 0.00 0.00

25 29 27.7 9.0 99 49% 52.6 18.73 0.00 0.00 0.00

20 24 23.3 7.5 66 45% 52.6 18.83 0.00 0.00 0.00

15 19 18.3 5.9 36 42% 52.6 18.97 0.00 0.00 0.00

10 14 12.5 4.1 16 38% 52.6 19.13 0.00 0.00 0.00

5 9 7.5 2.7 5 37% 51.2 18.78 0.00 0.00 0.00

0 4 3.0 1.4 0 37% 49.5 18.30 0.00 0.00 0.00

Annual Total mmBTU: 408.39 510.49 102.10

Annual Ton-hours: 34,033 42,541 8,508

Motor Size hp: 0.5 75% Load EER: 12.42 12.42 12.42

Load Factor: 0.85 75% Load kW/Ton: 0.966 0.966 0.966

Motor Efficiency: 81.0%  Cooling kWh: 32,882 41,102 8,220

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 26.84 33.55 6.71

Motor kWh: 479

Allocation of annual savings by month (Added During Tech Review)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0.0 0.0 0.0 0.0 86.0 191.0 313.0 266.0 120.0 20.0 0.0 0.0 996.0

0.0% 0.0% 0.0% 0.0% 8.6% 19.2% 31.4% 26.7% 12.0% 2.0% 0.0% 0.0% 100%

0.0% 0.0% 0.0% 0.0% 27.5% 61.0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%

0 0 0 0 3,549 7,882 12,917 10,977 4,952 825 0 0 41,102

0 0 0 0 751 1,668 2,734 2,323 1,048 175 0 0 8,700

0 0 0 0 2,798 6,214 10,183 8,654 3,904 651 0 0 32,403

0.00 0.00 0.00 0.00 9.22 20.47 33.55 28.51 12.86 2.14 0.00 0.00 33.55

0.00 0.00 0.00 0.00 1.95 4.33 7.10 6.04 2.72 0.45 0.00 0.00 7.10

0.00 0.00 0.00 0.00 7.27 16.14 26.45 22.48 10.14 1.69 0.00 0.00 26.45

CDD by Month

Degree Days % of Annual

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

Energy recovery wheel motor

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

JAN 2012 V2

Salesforce Opportunity Name Cincinnati Public Schools - Bond Hill - HVAC Lighting

Cincinnati Public Schools - Bond Hill - HVAC Lighting

Proposed kW

kW Savings

Degree Days % of Maximum

Baseline kWh

Proposed kWh

kWh Savings

Baseline kW

12-007 MSD Custom DSMore Input Cincinnati Public Schools-Bond Hill-HVAC Light, Rev 0.xlsx
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A8Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D11Cell:

zacho:Comment:

Per "Duke.CPS_BondHill.HRW.Specs.5.pdf", total supply airflow for AHU is 38,000 cfm and ERV Supply is 14,100.

Therefore, Fraction Outside Air = 14,100 ÷ 38,000 = 37.1%

D17Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the 

energy recovery unit is really the full outside air CFM (14,100). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (38,000), so that when 

Supply Air Volume is multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CPS_BondHill.HRW.Specs.5.pdf", total supply airflow for AHU is 38,000 cfm 

Therefore, Fraction Outside Air = 14,100 ÷ 38,000 = 37.1%

J19Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A20Cell:

zacho:Comment:

Start temperature for bin

B20Cell:

zacho:Comment:

End temperature for bin

C20Cell:

zacho:Comment:

Temp. of outside air in deg. F

D20Cell:

zacho:Comment:

Enthalpy of outside air

F20Cell:

zacho:Comment:

Fraction outside air

G20Cell:

zacho:Comment:

Temperature of mixed air

H20Cell:

zacho:Comment:

Enthalpy of mixed air

I20Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J20Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K20Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H44Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

12-007 MSD Custom DSMore Input Cincinnati Public Schools-Bond Hill-HVAC Light, Rev 0.xlsx
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B45Cell:

zacho:Comment:

Per "Duke.CPS_BondHill.HRW.Specs.5.pdf"

H45Cell:

zacho:Comment:

per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

B46Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H46Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B47Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 0.5 hp motor. 

H47Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B49Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B50Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

A59Cell:

zacho:Comment:

Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A60Cell:

zacho:Comment:

Degree Days % of Annual x [(sum of proposed kWh for all energy recovery units) + sum of energy recovery wheel motor kWh used for all energy recovery units)]

A62Cell:

zacho:Comment:

Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A63Cell:

zacho:Comment:

Degree Days % of Maximum x [(sum of proposed kW for all energy recovery units) + sum of energy recovery wheel motor kW used for all energy recovery units)]

12-007 MSD Custom DSMore Input Cincinnati Public Schools-Bond Hill-HVAC Light, Rev 0.xlsx
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DETAILED CALCULATIONS - ECM2

Application # 12-008 Rev. 0

Project Name State OH

Note: all data from "HeatRecov.Calc.Cinci xlsx" received 3-5-2012, except as otherwise noted

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS HRU-1 (Serves AHU-3)

38.9%

79.4%

75 F

28.43 Btu/lba

52 F

20.82 Btu/lba

25,760 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba) Q (mmBTU) Q (mmBTU) Q (mmBTU)

105 109 107.0 0 0 39% 87.4 17 38 0.00 0.00 0 00

100 104 102.0 0 0 39% 85.5 17 38 0.00 0.00 0 00

95 99 96.1 42.6 12 39% 83.2 33 94 6.08 7.66 1 58

90 94 92.2 39.6 41 39% 81.7 32.77 16.38 20.62 4 25

85 89 87.6 37.7 142 39% 79.9 32 03 47.06 59.28 12 21

80 84 82.4 35.0 250 39% 77.9 30 98 58.72 73.95 15 23

75 79 77.2 33.4 287 39% 75.9 30 36 50.99 64.21 13 23

70 74 72.5 31.9 241 100% 72.5 31 90 76.90 96.86 19 95

65 69 68.0 29.1 252 100% 68.0 29.10 15.47 19.48 4 01

60 64 62.6 24.8 322 100% 62.6 24 80 0.00 0.00 0 00

55 59 57.1 21.9 222 100% 57.1 21 90 0.00 0.00 0 00

50 54 52.0 19.2 226 100% 52.0 19 20 0.00 0.00 0 00

45 49 47.5 17.3 151 84% 52.0 19.12 0.00 0.00 0 00

40 44 43.1 15.2 211 72% 52.0 18 89 0.00 0.00 0 00

35 39 37.6 12.9 206 61% 52.0 18 88 0.00 0.00 0 00

30 34 32.4 10.8 135 54% 52.0 18 91 0.00 0.00 0 00

25 29 27.7 9.0 99 49% 52.0 18 98 0.00 0.00 0 00

20 24 23.3 7.5 66 44% 52.0 19.12 0.00 0.00 0 00

15 19 18.3 5.9 36 41% 52.0 19 29 0.00 0.00 0 00

10 14 12.5 4.1 16 39% 50.7 18 98 0.00 0.00 0 00

5 9 7.5 2.7 5 39% 48.8 18.43 0.00 0.00 0 00

0 4 3.0 1.4 0 39% 47.0 17 93 0.00 0.00 0 00

Annual Total mmBTU 271.60 342.06 70.47

Energy recovery wheel motor Annual Ton-hours: 22,633 28,505 5,872

Motor Size hp: 0.375 75% Load EER: 10.50 10.50 10 50

Load Factor: 0.85 75% Load kW/Ton: 1.143 1.143 1.143

Motor Efficiency: 81.0%  Cooling kWh: 25,867 32,577 6,711

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.293 Cooling kW: 21.12 26.59 5.48

Motor kWh: 359

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

JAN 2012 V2

Salesforce Opportunity Name Cincinnati Public Schools - Carson - HVAC Lighting

Cincinnati Public Schools - Carson - HVAC Lighting

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:
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DETAILED CALCULATIONS - ECM2

Application # 12-008 Rev. 0

Project Name State OH

Note: all data from "HeatRecov.Calc.Cinci xlsx" received 3-5-2012, except as otherwise noted

JAN 2012 V2

Salesforce Opportunity Name Cincinnati Public Schools - Carson - HVAC Lighting

Cincinnati Public Schools - Carson - HVAC Lighting

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS HRU-2 (Serves AHU-4)

43.0%

77.0%

75 F

28.43 Btu/lba

52 F

20.82 Btu/lba

25,480 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba) Q (mmBTU) Q (mmBTU) Q (mmBTU)

105 109 107 0 0 43% 88.8 16 20 0.00 0.00 0 00

100 104 102 0 0 43% 86.6 16 20 0.00 0.00 0 00

95 99 96.1 42.6 12 43% 84.1 34 52 6.46 8.38 1 93

90 94 92.2 39.6 41 43% 82.4 33 23 17.39 22.58 5.19

85 89 87.6 37.7 142 43% 80.4 32.42 49.98 64.91 14 93

80 84 82.4 35 250 43% 78.2 31 26 62.36 80.99 18.63

75 79 77.2 33.4 287 43% 75.9 30 57 54.16 70.34 16.18

70 74 72.5 31.9 241 100% 72.5 31 90 73.83 95.89 22 05

65 69 68 29.1 252 100% 68.0 29.10 14.91 19.36 4.45

60 64 62.6 24.8 322 100% 62.6 24 80 0.00 0.00 0 00

55 59 57.1 21.9 222 100% 57.1 21 90 0.00 0.00 0 00

50 54 52 19.2 226 100% 52.0 19 20 0.00 0.00 0 00

45 49 47.5 17.3 151 84% 52.0 19.12 0.00 0.00 0 00

40 44 43.1 15.2 211 72% 52.0 18 89 0.00 0.00 0 00

35 39 37.6 12.9 206 61% 52.0 18 88 0.00 0.00 0 00

30 34 32.4 10.8 135 54% 52.0 18 91 0.00 0.00 0 00

25 29 27.7 9 99 49% 52.0 18 98 0.00 0.00 0 00

20 24 23.3 7.5 66 44% 52.0 19.12 0.00 0.00 0 00

15 19 18.3 5.9 36 43% 50.6 18.74 0.00 0.00 0 00

10 14 12.5 4.1 16 43% 48.1 17 97 0.00 0.00 0 00

5 9 7.5 2.7 5 43% 46.0 17 36 0.00 0.00 0 00

0 4 3 1.4 0 43% 44.0 16 81 0.00 0.00 0 00

Annual Total mmBTU 279.09 362.45 83.36

Annual Ton-hours: 23,257 30,204 6,947

Motor Size hp: 0.375 75% Load EER: 10.5 10 5 10.5

Load Factor: 0.85 75% Load kW/Ton: 1.143 1.143 1.143

Motor Efficiency: 81.0%  Cooling kWh: 26,580 34,519 7,939

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.293 Cooling kW: 21.70 28.18 6.48

Motor kWh: 359

Allocation of annual savings by month (Added During Tech Review)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0.0 0.0 0.0 0.0 86.0 191.0 313.0 266.0 120.0 20.0 0.0 0 0 996 0

0.0% 0.0% 0.0% 0.0% 8.6% 19.2% 31.4% 26.7% 12.0% 2.0% 0.0% 0 0% 100%

0.0% 0.0% 0.0% 0.0% 27.5% 61.0% 100 0% 85.0% 38.3% 6.4% 0.0% 0 0%

0 0 0 0 5,794 12,867 21,086 17,919 8,084 1,347 0 0 67,097

0 0 0 0 1,327 2,947 4,830 4,105 1,852 309 0 0 15,369

0 0 0 0 4,466 9,920 16,256 13,815 6,232 1,039 0 0 51,728

0.00 0 00 0 00 0.00 15.05 33.42 54.77 46.55 21 00 3.50 0.00 0.00 54.77

0.00 0 00 0 00 0.00 3.45 7.66 12.55 10.66 4 81 0.80 0.00 0.00 12.55

0.00 0 00 0 00 0.00 11.60 25.77 42.23 35.89 16.19 2.70 0.00 0.00 42.23

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

kW Savings

CDD by Month

Degree Days % of Annual

Degree Days % of Maximum

Baseline kWh

Energy recovery wheel motor

Proposed kWh

kWh Savings

Baseline kW

Proposed kW
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A8Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D11Cell:

zacho:Comment:

Per "CPS.Carson.hvac.schedule.pdf", total supply airflow for AHU is 25,760 cfm. Per "Duke.CinciPub_Carson.HRU.specs.1 JPG",  ERV Supply is 10,010.

Therefore, Fraction Outside Air = 10,010 ÷ 25,760 = 38.9%

D17Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the 

energy recovery unit is really the full outside air CFM (10,010). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (25,760), so that when 

Supply Air Volume is multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "CPS.Carson.hvac.schedule.pdf", total supply airflow for AHU is 25,760 cfm 

Per "Duke.CinciPub_Carson.HRU.specs.1.JPG", total outside airflow for AHU is 10,010 cfm 

Therefore, Fraction Outside Air = 10,010 ÷ 25,760 = 38.9%

J19Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A20Cell:

zacho:Comment:

Start temperature for bin

B20Cell:

zacho:Comment:

End temperature for bin

C20Cell:

zacho:Comment:

Temp. of outside air in deg. F

D20Cell:

zacho:Comment:

Enthalpy of outside air

F20Cell:

zacho:Comment:

Fraction outside air

G20Cell:

zacho:Comment:

Temperature of mixed air

H20Cell:

zacho:Comment:

Enthalpy of mixed air

I20Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J20Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K20Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H44Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B45Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

12-008 MSD Custom DSMore Input Cincinnati Public Schools-Carson-HVAC Light, Rev 0.xlsx
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Bond Hill = 0 5 hp for 14,100 cfm ERV

This ERV is 10,010 cfm, so 0.5 x 10,010 ÷ 14,100 = 0 35, so rounded to nearest motor size: 3/8 hp (0.375)

H45Cell:

zacho:Comment:

per "CPS.Carson.hvac.Chiller.specs.2.pdf" for model RTUA125 chiller (which is listed on "CPS.Carson.hvac.schedule.pdf")

B46Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H46Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B47Cell:

zacho:Comment:

Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H47Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B49Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B50Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D56Cell:

zacho:Comment:

Per "CPS.Carson.hvac.schedule.pdf", total supply airflow for AHU is 25,480 cfm. Per "Duke.CinciPub_Carson.HRU.specs.2 JPG",  ERV Supply is 10,958.

Therefore, Fraction Outside Air = 10,958 ÷ 25,480 = 43.0%

D62Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the 

energy recovery unit is really the full outside air CFM (10,958). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (25,480), so that when 

Supply Air Volume is multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "CPS.Carson.hvac.schedule.pdf", total supply airflow for AHU is 25,480 cfm 

Per "Duke.CinciPub_Carson.HRU.specs.2.JPG", total outside airflow for AHU is 10,958 cfm 

Therefore, Fraction Outside Air = 10,958 ÷ 25,480 = 43.0%

J64Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A65Cell:

zacho:Comment:

Start temperature for bin

B65Cell:

zacho:Comment:

End temperature for bin

C65Cell:

zacho:Comment:

Temp. of outside air in deg. F

D65Cell:

zacho:Comment:

Enthalpy of outside air

F65Cell:

zacho:Comment:

Fraction outside air

G65Cell:
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zacho:Comment:

Temperature of mixed air

H65Cell:

zacho:Comment:

Enthalpy of mixed air

I65Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J65Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K65Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H89Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B90Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0 5 hp for 14,100 cfm ERV

This ERV is 10,958 cfm, so 0.5 x 10,958 ÷ 14,100 = 0 386, so rounded to nearest motor size: 3/8 hp (0.375)

H90Cell:

zacho:Comment:

per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

B91Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H91Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B92Cell:

zacho:Comment:

Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H92Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B94Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B95Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

A104Cell:

zacho:Comment:

Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A105Cell:

zacho:Comment:

Degree Days % of Annual x [(sum of proposed kWh for all energy recovery units) + sum of energy recovery wheel motor kWh used for all energy recovery units)]

A107Cell:

zacho:Comment:

Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A108Cell:

zacho:Comment:

Degree Days % of Maximum x [(sum of proposed kW for all energy recovery units) + sum of energy recovery wheel motor kW used for all energy recovery units)]
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DETAILED CALCULATIONS - ECM3

Application # 12-009 MSD Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_Fairview.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS HRU-1 (Serves AHU-1)

88.7%

72.7%

75 F

28.80 Btu/lba

52.25 F

21.42 Btu/lba

14,096 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107.0 0 0 89% 103.4 3.26 0.00 0.00 0.00

100 104 102.0 0 0 89% 98.9 3.26 0.00 0.00 0.00

95 99 96.1 42.6 12 89% 93.7 41.04 6.77 9.32 2.55

90 94 92.2 39.6 41 89% 90.3 38.38 18.10 24.91 6.81

85 89 87.6 37.7 142 89% 86.2 36.69 51.65 71.10 19.44

80 84 82.4 35.0 250 89% 81.6 34.30 63.35 87.20 23.85

75 79 77.2 33.4 287 89% 77.0 32.88 53.96 74.28 20.31

70 74 72.5 31.9 241 100% 72.5 31.90 34.44 47.41 12.97

65 69 68.0 29.1 252 100% 68.0 29.10 3.50 4.81 1.32

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52.0 19.2 226 99% 52.3 19.30 0.00 0.00 0.00

45 49 47.5 17.3 151 89% 50.6 18.60 0.00 0.00 0.00

40 44 43.1 15.2 211 89% 46.7 16.74 0.00 0.00 0.00

35 39 37.6 12.9 206 89% 41.8 14.70 0.00 0.00 0.00

30 34 32.4 10.8 135 89% 37.2 12.84 0.00 0.00 0.00

25 29 27.7 9.0 99 89% 33.1 11.24 0.00 0.00 0.00

20 24 23.3 7.5 66 89% 29.2 9.91 0.00 0.00 0.00

15 19 18.3 5.9 36 89% 24.7 8.49 0.00 0.00 0.00

10 14 12.5 4.1 16 89% 19.6 6.90 0.00 0.00 0.00

5 9 7.5 2.7 5 89% 15.1 5.66 0.00 0.00 0.00

0 4 3.0 1.4 0 89% 11.2 4.50 0.00 0.00 0.00

Annual Total mmBTU: 231.77 319.02 87.25

Annual Ton-hours: 19,314 26,585 7,271

Motor Size hp: 0.5 Chiller IPLV EER: 13.90 13.90 13.90

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.863 0.863 0.863

Motor Efficiency: 81.0%  Cooling kWh: 16,674 22,951 6,277

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 13.61 18.74 5.12

Motor kWh: 479

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Fairview - HVAC Lighting

Cincinnati Public Schools - Fairview - HVAC Lighting

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

Energy recovery wheel motor
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DETAILED CALCULATIONS - ECM3

Application # 12-009 MSD Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_Fairview.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Fairview - HVAC Lighting

Cincinnati Public Schools - Fairview - HVAC Lighting

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS HRU-2 (Serves AHU-2)

57.8%

72.6%

75 F

28.80 Btu/lba

50.85 F

20.68 Btu/lba

23,253 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 58% 93.5 12.14 0.00 0.00 0.00

100 104 102 0 0 58% 90.6 12.14 0.00 0.00 0.00

95 99 96.1 42.6 12 58% 87.2 36.78 7.28 10.02 2.74

90 94 92.2 39.6 41 58% 84.9 35.05 19.47 26.80 7.34

85 89 87.6 37.7 142 58% 82.3 33.95 55.56 76.49 20.94

80 84 82.4 35 250 58% 79.3 32.39 68.14 93.82 25.68

75 79 77.2 33.4 287 58% 76.3 31.46 58.04 79.92 21.87

70 74 72.5 31.9 241 100% 72.5 31.90 56.80 78.20 21.40

65 69 68 29.1 252 100% 68.0 29.10 5.76 7.94 2.17

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52 19.2 226 100% 52.0 19.20 0.00 0.00 0.00

45 49 47.5 17.3 151 88% 50.9 18.70 0.00 0.00 0.00

40 44 43.1 15.2 211 76% 50.9 18.50 0.00 0.00 0.00

35 39 37.6 12.9 206 65% 50.9 18.53 0.00 0.00 0.00

30 34 32.4 10.8 135 58% 50.4 18.39 0.00 0.00 0.00

25 29 27.7 9 99 58% 47.6 17.35 0.00 0.00 0.00

20 24 23.3 7.5 66 58% 45.1 16.48 0.00 0.00 0.00

15 19 18.3 5.9 36 58% 42.2 15.55 0.00 0.00 0.00

10 14 12.5 4.1 16 58% 38.9 14.51 0.00 0.00 0.00

5 9 7.5 2.7 5 58% 36.0 13.70 0.00 0.00 0.00

0 4 3 1.4 0 58% 33.4 12.95 0.00 0.00 0.00

Annual Total mmBTU: 271.05 373.19 102.14

Annual Ton-hours: 22,588 31,100 8,512

Motor Size hp: 0.5 Chiller IPLV EER: 13.90 13.90 13.90

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.863 0.863 0.863

Motor Efficiency: 81.0%  Cooling kWh: 19,500 26,849 7,348

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 15.92 21.92 6.00

Motor kWh: 479

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Energy recovery wheel motor

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:
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DETAILED CALCULATIONS - ECM3

Application # 12-009 MSD Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_Fairview.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Fairview - HVAC Lighting

Cincinnati Public Schools - Fairview - HVAC Lighting

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS HRU-3 (Serves AHU-3)

53.9%

71.1%

75 F

28.80 Btu/lba

52.3 F

21.51 Btu/lba

23,849 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 54% 92.3 13.27 0.00 0.00 0.00

100 104 102 0 0 54% 89.6 13.27 0.00 0.00 0.00

95 99 96.1 42.6 12 54% 86.4 36.24 6.82 9.59 2.77

90 94 92.2 39.6 41 54% 84.3 34.62 18.23 25.63 7.40

85 89 87.6 37.7 142 54% 81.8 33.60 52.02 73.16 21.13

80 84 82.4 35 250 54% 79.0 32.14 63.80 89.73 25.92

75 79 77.2 33.4 287 54% 76.2 31.28 54.35 76.43 22.08

70 74 72.5 31.9 241 100% 72.5 31.90 57.03 80.21 23.17

65 69 68 29.1 252 100% 68.0 29.10 5.79 8.14 2.35

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52 19.2 226 99% 52.3 19.33 0.00 0.00 0.00

45 49 47.5 17.3 151 83% 52.3 19.31 0.00 0.00 0.00

40 44 43.1 15.2 211 71% 52.3 19.12 0.00 0.00 0.00

35 39 37.6 12.9 206 61% 52.3 19.15 0.00 0.00 0.00

30 34 32.4 10.8 135 54% 52.0 19.09 0.00 0.00 0.00

25 29 27.7 9 99 54% 49.5 18.12 0.00 0.00 0.00

20 24 23.3 7.5 66 54% 47.1 17.31 0.00 0.00 0.00

15 19 18.3 5.9 36 54% 44.4 16.45 0.00 0.00 0.00

10 14 12.5 4.1 16 54% 41.3 15.48 0.00 0.00 0.00

5 9 7.5 2.7 5 54% 38.6 14.72 0.00 0.00 0.00

0 4 3 1.4 0 54% 36.2 14.02 0.00 0.00 0.00

Annual Total mmBTU: 258.04 362.87 104.83

Annual Ton-hours: 21,503 30,239 8,736

Motor Size hp: 0.5 Chiller IPLV EER: 13.90 13.90 13.90

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.863 0.863 0.863

Motor Efficiency: 81.0%  Cooling kWh: 18,564 26,106 7,542

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 15.15 21.31 6.16

Motor kWh: 479

Allocation of annual savings by month (Note: this table prepared by WECC)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0.0 0.0 0.0 0.0 86.0 191.0 313.0 266.0 120.0 20.0 0.0 0.0 996.0

0.0% 0.0% 0.0% 0.0% 8.6% 19.2% 31.4% 26.7% 12.0% 2.0% 0.0% 0.0% 100%

0.0% 0.0% 0.0% 0.0% 27.5% 61.0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%

0 0 0 0 6,554 14,556 23,854 20,272 9,145 1,524 0 0 75,905

0 0 0 0 1,952 4,335 7,104 6,037 2,724 454 0 0 22,605

0 0 0 0 4,602 10,221 16,750 14,235 6,422 1,070 0 0 53,300

0.00 0.00 0.00 0.00 17.03 37.81 61.96 52.66 23.76 3.96 0.00 0.00 61.96

0.00 0.00 0.00 0.00 5.07 11.26 18.45 15.68 7.07 1.18 0.00 0.00 18.45

0.00 0.00 0.00 0.00 11.95 26.55 43.51 36.98 16.68 2.78 0.00 0.00 43.51

CDD by Month

Degree Days % of Annual

Degree Days % of Maximum

Baseline kWh

Proposed kWh

kWh Savings

Baseline kW

Proposed kW

kW Savings

Energy recovery wheel motor

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:
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A9Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D12Cell:

zacho:Comment:

Per "Duke.CinciPub_Fairview.HRW.specs.5.JPG", total supply airflow for AHU is 14,096 cfm. Per "Duke.CinciPub_Fairview.HRW.specs.2.JPG",  ERV Supply is 12,500.

Therefore, Fraction Outside Air = 12,500 ÷ 14,096 = 88.7%

D18Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy recovery 

unit is really the full outside air CFM (12,500). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (14,096), so that when Supply Air Volume is multiplied by 

Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_Fairview.HRW.specs.5.JPG", total supply airflow for AHU is 14,096 cfm 

Per "Duke.CinciPub_Fairview.HRW.specs.2.JPG", total outside airflow for AHU is 12,500 cfm 

Therefore, Fraction Outside Air = 12,500 ÷ 14,096 = 88.7%

J20Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A21Cell:

zacho:Comment:

Start temperature for bin

B21Cell:

zacho:Comment:

End temperature for bin

C21Cell:

zacho:Comment:

Temp. of outside air in deg. F

D21Cell:

zacho:Comment:

Enthalpy of outside air

F21Cell:

zacho:Comment:

Fraction outside air

G21Cell:

zacho:Comment:

Temperature of mixed air

H21Cell:

zacho:Comment:

Enthalpy of mixed air

I21Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J21Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K21Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H45Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B46Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 12,500 cfm, so 0.5 x 12,500 ÷ 14,100 = 0.44, so rounded to nearest motor size: 1/2 hp (0.5)

H46Cell:

zacho:Comment:
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per "Duke.CinciPub_Fairview.Chiller.Specs.2.pdf" for model RTUA225 chiller (which is listed on "Duke.CinciPub_Fairview.Chiller.Specs.1.JPG")

B47Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H47Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B48Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for this motor.

H48Cell:

zacho:Comment:

=annual ton hours x Chiller IPLV kW/ton

B50Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B51Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D57Cell:

zacho:Comment:

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total supply airflow for AHU is 23,253 cfm. Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG",  ERV Supply is 13,449.

Therefore, Fraction Outside Air = 13,449 ÷ 23,253 = 57.8%

D63Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy recovery 

unit is really the full outside air CFM (13,449). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (23,253), so that when Supply Air Volume is multiplied by 

Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total supply airflow for AHU is 23,253 cfm 

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total outside airflow for AHU is 13,449 cfm 

Therefore, Fraction Outside Air = 13,449 ÷ 23,253 = 57.8%

J65Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A66Cell:

zacho:Comment:

Start temperature for bin

B66Cell:

zacho:Comment:

End temperature for bin

C66Cell:

zacho:Comment:

Temp. of outside air in deg. F

D66Cell:

zacho:Comment:

Enthalpy of outside air

F66Cell:

zacho:Comment:

Fraction outside air

G66Cell:

zacho:Comment:

Temperature of mixed air

H66Cell:

zacho:Comment:

Enthalpy of mixed air

I66Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J66Cell:
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zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K66Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H90Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B91Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 13,449 cfm, so 0.5 x 13,449 ÷ 14,100 = 0.478, so rounded to nearest motor size: 1/2 hp (0.5)

H91Cell:

zacho:Comment:

per "Duke.CinciPub_Fairview.Chiller.Specs.2.pdf" for model RTUA225 chiller (which is listed on "Duke.CinciPub_Fairview.Chiller.Specs.1.JPG")

B92Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H92Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B93Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H93Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B95Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B96Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D102Cell:

zacho:Comment:

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total supply airflow for AHU is 23,849 cfm. Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG",  ERV Supply is 12,862.

Therefore, Fraction Outside Air = 12,862 ÷ 23,849 = 53.9%

D108Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy recovery 

unit is really the full outside air CFM (12,862). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (23,849), so that when Supply Air Volume is multiplied by 

Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total supply airflow for AHU is 23,849 cfm 

Per "Duke.CinciPub_Fairview.HRW.specs.4.JPG", total outside airflow for AHU is 12,862 cfm 

Therefore, Fraction Outside Air = 12,862 ÷ 23,849 = 53.9%

J110Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A111Cell:

zacho:Comment:

Start temperature for bin

B111Cell:

zacho:Comment:

End temperature for bin

C111Cell:

zacho:Comment:
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Temp. of outside air in deg. F

D111Cell:

zacho:Comment:

Enthalpy of outside air

F111Cell:

zacho:Comment:

Fraction outside air

G111Cell:

zacho:Comment:

Temperature of mixed air

H111Cell:

zacho:Comment:

Enthalpy of mixed air

I111Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J111Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K111Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H135Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B136Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV  is 12,862 cfm, so 0.5 x 12,862 ÷ 14,100 = 0.456, so rounded to nearest motor size: 1/2 hp (0.5)

H136Cell:

zacho:Comment:

per "Duke.CinciPub_Fairview.Chiller.Specs.2.pdf" for model RTUA225 chiller (which is listed on "Duke.CinciPub_Fairview.Chiller.Specs.1.JPG")

B137Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H137Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B138Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H138Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B140Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B141Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

A150Cell:

zacho:Comment:

Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A151Cell:

zacho:Comment:

Degree Days % of Annual x [(sum of proposed kWh for all energy recovery units) + sum of energy recovery wheel motor kWh used for all energy recovery units)]

A153Cell:
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zacho:Comment:

Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A154Cell:

zacho:Comment:

Degree Days % of Maximum x [(sum of proposed kW for all energy recovery units) + sum of energy recovery wheel motor kW used for all energy recovery units)]
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DETAILED CALCULATIONS - ECM4

Application # 12-010 Rev. 0

Project Name State OH

ECM 1

Note: all data from "Duke.CinciPub_Kilgour.Lighting.Count.xlsx" received 3/9/12, except as otherwise noted

2,730 hr/yr operation - before implementation

2,730 hr/yr operation - after implementation Only show total savings

Line items not 1 for 1 match between Baseline and Proposed Sections

Space Type

Square 

Feet

Watts per 

Sq Ft

kw per

fixture total kw kw-hr/yr Fixture Qty

Watts per 

fixture

kw per

fixture total kw kw-hr/yr kw kw-hr/yr

Classroom 23,665 1.40 33.1 90,448 CH1 32 58 0.058 1.9 5,067 3,008$        

Conference Room 739 1.30 1.0 2,623 CL3 12 91 0.091 1.1 2,981 1,308$        

Dining 2,810 0.90 2.5 6,904 CL4 1 91 0.091 0.1 248 95$              

Food Prep 871 1.20 1.0 2,853 R1 147 91 0.091 13.4 36,519 13,965$      

Gym 5,957 2.30 13.7 37,404 R2 7 91 0.091 0.6 1,739 735$           

Hall 16,437 0.50 8.2 22,437 R3 96 91 0.091 8.7 23,849 10,080$      

Laboratory 1,654 1.40 2.3 6,322 R3A 23 91 0.091 2.1 5,714 2,415$        

Laundry 48 0.60 0.0 79 R4 66 91 0.091 6.0 16,396 6,270$        

Lobby 1,170 1.30 1.5 4,152 R4A 19 91 0.091 1.7 4,720 1,805$        

Locker 699 0.60 0.4 1,145 R5 14 75 0.075 1.1 2,867 1,666$        

Lounge 511 1.20 0.6 1,674 R7 14 35 0.035 0.5 1,338 2,982$        

Mail Sorting 486 1.20 0.6 1,592 R8 29 88 0.088 2.6 6,967 7,714$        

Mech/Elec 3,011 1.50 4.5 12,330 R9 3 32 0.032 0.1 262 225$           

Nurse 226 1.00 0.2 617 S1 25 458 0.458 11.5 31,259 5,250$        

Office 1,012 1.10 1.1 3,039 S2 151 90 0.090 13.6 37,101 46,206$      

Reading 1,200 1.20 1.4 3,931 S3 18 64 0.064 1.2 3,145 11,502$      

Restroom 2,443 0.90 2.2 6,002 S4 7 148 0.148 1.0 2,828 1,071$        

Stacks 100 1.70 0.2 464 S5 2 90 0.090 0.2 491 1,278$        

Stairs 1,782 0.60 1.1 2,919 S6 4 64 0.064 0.3 699 2,556$        

Storage 1,676 0.80 1.3 3,660 T1 0 250 0.250 0.0 0 -$            

Workshop 735 1.90 1.4 3,812 W1 1 129 0.129 0.1 352 189$           

W2 6 14 0.014 0.1 229 306$           

W3 0 150 0.150 0.0 0 -$            

W4 17 57 0.057 1.0 2,645 1,326$        

W5 16 36 0.036 0.6 1,572 960$           

W6 0 186 0.186 0.0 0 -$            

W7 1 90 0.090 0.1 246 163$           

67,232 78.5 214,408 711 69.3 189,235 9.2 25,172 -$             123,075$    

% of total cost that is incremental cost over code-efficient lighting system: 10.0%

Total Incremental Project Cost: 12,308$      

Totals

Proposed Savings

Other 

Annual 

Savings

Total 

Implementa

tion Costs

1

JAN 2012 V2.0

Cincinnati Public Schools - Kilgour - Lighting

Salesforce Opportunity Name Cincinnati Public Schools - Kilgour - Lighting

Site

ID

Baseline (Code)
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H12Cell:

zacho:Comment:

Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_Kilgour.Lighting.Count.xlsx"

Q12Cell:

zacho:Comment:

Install Costs are per "Duke.CinciPub.Kilgour.PoP Signed.pdf"

J14Cell:

zacho:Comment:

Fixture input watts per "Duke.CinciPub_kilgour.Lighting.Specs6.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs7.pdf"

J15Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", no IES files were available for CL3 fixture. Therefore, calculated input watts based on: 3 lamps x 32 watts per lamp x 0.95 

estimated ballast factor = 91W

H16Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", CL4 replaced 1 R4 fixture per Bulletin 18.It is the same as Fixture CL3

Q16Cell:

zacho:Comment:

Per comment cell H15, CL4 fixture replaced one R4 fixture, so assumed same per-fixture cost as CL4.

H20Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", R3A replaced R3 per Bulletin 18. It is the same as fixture R3.

H22Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", R4A replaced R4 per Bulletin 18. It is the same as fixture R4.

J23Cell:

zacho:Comment:

Per "Duke.CinciPub_kilgour.Lighting.Specs9.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs10.pdf"

J24Cell:

zacho:Comment:

per "Duke.CinciPub_kilgour.Lighting.Specs4.pdf", specific IES files for this fixture don't exist. Calculated based on 1.1 ballast factor:

32W lamp x 1 lamp x 1.1 Ballast Factor = 35 input watts

J25Cell:

zacho:Comment:

Per "Duke.CinciPub_kilgour.Lighting.Specs11.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs12.pdf"
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J27Cell:

zacho:Comment:

Per "Duke.CinciPub_kilgour.Lighting.Specs13.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs14.pdf"

H30Cell:

zacho:Comment:

per "Duke.CinciPub_kilgour.Lighting.Specs4.pdf", no IES files exist for exact fixture. Therefore, used input watts for similar fixture with (1) 32W CFL lamp (37W) and multiplied by number of lamps in 

fixture S4 (4):

37W x 4 = 148W

J30Cell:

zacho:Comment:

(4) at 37W input each, for total of 148W

I33Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", this fixture is excluded per exception M under ASHRAE 90.1 9.2.2.3 (stage lighting) as long as it's controlled independently 

from general lighitng. 

J34Cell:

zacho:Comment:

Per "Duke.CinciPub_kilgour.Lighting.Specs15.pdf"

I36Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", was excluded since couldn't locate on the plans. 

J38Cell:

zacho:Comment:

Updated from 30W to 36W to match product data in "Duke.CinciPub_kilgour.Lighting.Specs1.pdf"

I39Cell:

zacho:Comment:

Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", excluded since only used on exterior of building. 

J39Cell:

zacho:Comment:

Estimated per Xcel Energy's Input Wattage Guide: 70W MH = 93 watts, this fixture has two 70W MH

J40Cell:

zacho:Comment:

Fixture input watts per "Duke.CinciPub_kilgour.Lighting.Specs8.pdf"

Q42Cell:

zacho:Comment:

Estimate based on professional judgement
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DETAILED CALCULATIONS - ECM5

Application #

12-011 

MSD

Rev. 0

Project Name State OH

ECM 1

Note: all data from "Duke.CinciPub_MTAiry.Lighting.Form.xls", except as otherwise noted

2,080 hr/yr operation - before implementation

2,080 hr/yr operation - after implementation Only show total savings

Line items not 1 for 1 match between Baseline and Proposed Sections

Building Area 

Type

Square 

Feet

Watts per 

Sq Ft

kw per

fixture total kw kw-hr/yr Fixture Qty

Watts per 

fixture

kw per

fixture total kw kw-hr/yr kw kw-hr/yr

B10 24 240 0.240 5.8 11,981 2,760$                  

B2 50 61 0.061 3.1 6,344 4,500$                  

B3 724 91 0.091 65.9 137,039 68,780$               

B5 8 87.6 0.088 0.7 1,458 1,496$                  

B7 16 91 0.091 1.5 3,028 2,928$                  

B8 4 67 0.067 0.3 557 748$                     

C1 19 61 0.061 1.2 2,411 1,786$                  

F1 19 50 0.050 1.0 1,976 1,786$                  

F4 16 200 0.200 3.2 6,656 832$                     

H1 35 176 0.176 6.2 12,813 2,730$                  

84,144 101.0 210,023 915 88.6 184,263 12.4 25,761 -$             88,346$               

% of total cost that is incremental cost over code-efficient lighting system: 10.0%

8,835$                  Total Incremental Project Cost:

Totals

Proposed Savings

Other 

Annual 

Savings

Total 

Implementation 

Costs

1 School 84,144 1.20 101.0 210,023

JAN 2012 V2.0

Cincinnati Public Schools - Mt Airy - HVAC Lighting

Salesforce Opportunity Name Cincinnati Public Schools - Mt Airy - HVAC Lighting

Site

ID

Baseline (Code)
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B9Cell:

zacho:Comment:

Per updated "Duke.CinciPub_MTAiry.Lighting.Form.xls" received 3/9/12.

H12Cell:

zacho:Comment:

Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_MTAiry.Lighting.Count.xlsx"

Q12Cell:

zacho:Comment:

Install Costs are per "Duke.CinciPub.Mt Airy.PoP Signed.pdf"

J14Cell:

zacho:Comment:

Revised from 200 to 240W to match IES data file from manufacturer's website ("FSK444T5HPS.IES" and "FSK-44-B-4-T5HO-S-120-G-PS-WH.pdf")

J15Cell:

zacho:Comment:

Revised from 56 to 61W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

J16Cell:

zacho:Comment:

Revised from 85 to 91W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

J17Cell:

zacho:Comment:

Per "Duke.CinciPub_MtAiry.Lighting.Specs4.pdf"

J18Cell:

zacho:Comment:

Revised from 85 to 91W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

J19Cell:

zacho:Comment:

Revised from 57 to 67W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

J20Cell:

zacho:Comment:

Revised from 56 to 61W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

H23Cell:

zacho:Comment:

Labeled as fixture "H" in application, but product data refers to as "H1"

Q25Cell:

zacho:Comment:
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Estimate based on professional judgment
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DETAILED CALCULATIONS - ECM6

Application # 12-011 MSD Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_Mt. Airy.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-1

38.8%

80.0%

75 F

28.14 Btu/lba

53 F

21.63 Btu/lba

37,000 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107.0 0 0 39% 87.4 17.23 0.00 0.00 0.00

100 104 102.0 0 0 39% 85.5 17.23 0.00 0.00 0.00

95 99 96.1 42.6 12 39% 83.2 33.75 8.96 11.20 2.24

90 94 92.2 39.6 41 39% 81.7 32.59 24.27 30.34 6.07

85 89 87.6 37.7 142 39% 79.9 31.85 70.11 87.64 17.53

80 84 82.4 35.0 250 39% 77.9 30.80 88.57 110.71 22.14

75 79 77.2 33.4 287 39% 75.9 30.18 77.96 97.45 19.49

70 74 72.5 31.9 241 100% 72.5 31.90 120.64 150.80 30.16

65 69 68.0 29.1 252 100% 68.0 29.10 32.16 40.20 8.04

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52.0 19.2 226 96% 53.0 19.59 0.00 0.00 0.00

45 49 47.5 17.3 151 80% 53.0 19.47 0.00 0.00 0.00

40 44 43.1 15.2 211 69% 53.0 19.22 0.00 0.00 0.00

35 39 37.6 12.9 206 59% 53.0 19.18 0.00 0.00 0.00

30 34 32.4 10.8 135 52% 53.0 19.19 0.00 0.00 0.00

25 29 27.7 9.0 99 47% 53.0 19.24 0.00 0.00 0.00

20 24 23.3 7.5 66 43% 53.0 19.36 0.00 0.00 0.00

15 19 18.3 5.9 36 39% 53.0 19.51 0.00 0.00 0.00

10 14 12.5 4.1 16 39% 50.8 18.82 0.00 0.00 0.00

5 9 7.5 2.7 5 39% 48.8 18.27 0.00 0.00 0.00

0 4 3.0 1.4 0 39% 47.1 17.77 0.00 0.00 0.00

Annual Total mmBTU 422.67 528.33 105.67

Annual Ton-hours 35,222 44,028 8,806

Motor Size hp: 0.5 Chiller IPLV EER: 13.30 13.30 13.30

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.902 0.902 0.902

Motor Efficiency: 81.0%  Cooling kWh: 31,780 39,724 7,945

hp to kW conversion: 0.7456 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 25.94 32.43 6.49

Motor kWh: 479

Heat Recovery Hours of Operation:

Energy recovery wheel motor

Supply Air Volume:

Supply Air Density:

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Mt Airy - HVAC Lighting

Cincinnati Public Schools - Mt Airy - HVAC Lighting

Minimum Fraction Outdoor Air: 
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DETAILED CALCULATIONS - ECM6

Application # 12-011 MSD Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_Mt. Airy.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Mt Airy - HVAC Lighting

Cincinnati Public Schools - Mt Airy - HVAC Lighting

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-2

34.4%

85.0%

75 F

28.14 Btu/lba

53 F

21.74 Btu/lba

24,000 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 34% 86.0 18.47 0.00 0.00 0.00

100 104 102 0 0 34% 84.3 18.47 0.00 0.00 0.00

95 99 96.1 42.6 12 34% 82.3 33.11 5.47 6.44 0.97

90 94 92.2 39.6 41 34% 80.9 32.08 14.82 17.44 2.62

85 89 87.6 37.7 142 34% 79.3 31.43 42.83 50.39 7.56

80 84 82.4 35 250 34% 77.5 30.50 54.10 63.65 9.55

75 79 77.2 33.4 287 34% 75.8 29.95 47.62 56.02 8.40

70 74 72.5 31.9 241 100% 72.5 31.90 83.14 97.81 14.67

65 69 68 29.1 252 100% 68.0 29.10 22.16 26.07 3.91

60 64 62.6 24.8 322 100% 62.6 24.80 0.00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0.00 0.00 0.00

50 54 52 19.2 226 96% 53.0 19.59 0.00 0.00 0.00

45 49 47.5 17.3 151 80% 53.0 19.47 0.00 0.00 0.00

40 44 43.1 15.2 211 69% 53.0 19.22 0.00 0.00 0.00

35 39 37.6 12.9 206 59% 53.0 19.18 0.00 0.00 0.00

30 34 32.4 10.8 135 52% 53.0 19.19 0.00 0.00 0.00

25 29 27.7 9 99 47% 53.0 19.24 0.00 0.00 0.00

20 24 23.3 7.5 66 43% 53.0 19.36 0.00 0.00 0.00

15 19 18.3 5.9 36 39% 53.0 19.51 0.00 0.00 0.00

10 14 12.5 4.1 16 35% 53.0 19.68 0.00 0.00 0.00

5 9 7.5 2.7 5 34% 51.8 19.40 0.00 0.00 0.00

0 4 3 1.4 0 34% 50.3 18.95 0.00 0.00 0.00

Annual Total mmBTU 270.15 317.83 47.67

Annual Ton-hours 22,513 26,486 3,973

Motor Size hp: 0.333 Chiller IPLV EER: 13.30 13.30 13.30

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.902 0.902 0.902

Motor Efficiency: 81.0%  Cooling kWh: 20,312 23,897 3,585

hp to kW conversion: 0.7456 1,225 1,225 1,225

Motor kW: 0.261 Cooling kW: 16.58 19.51 2.93

Motor kWh: 319

Allocation of annual savings by month (Note: this table prepared by WECC)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0.0 0.0 0.0 0.0 86.0 191.0 313.0 266.0 120.0 20.0 0.0 0.0 996.0

0.0% 0.0% 0.0% 0.0% 8.6% 19.2% 31.4% 26.7% 12.0% 2.0% 0.0% 0.0% 100%

0.0% 0.0% 0.0% 0.0% 27.5% 61.0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%

0 0 0 0 5,493 12,200 19,993 16,991 7,665 1,278 0 0 63,621

0 0 0 0 1,064 2,364 3,874 3,292 1,485 248 0 0 12,328

0 0 0 0 4,429 9,836 16,119 13,699 6,180 1,030 0 0 51,293

0.00 0.00 0.00 0.00 14.27 31.69 51.94 44.14 19.91 3.32 0.00 0.00 51.94

0.00 0.00 0.00 0.00 2.77 6.14 10.06 8.55 3.86 0.64 0.00 0.00 10.06

0.00 0.00 0.00 0.00 11.50 25.55 41.87 35.58 16.05 2.68 0.00 0.00 41.87

Energy recovery wheel motor

Heat Recovery Hours of Operation:

Proposed kWh

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

kWh Savings

Baseline kW

Proposed kW

kW Savings

CDD by Month

Degree Days % of Annual

Degree Days % of Maximum

Baseline kWh

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 
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A9Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D12Cell:

zacho:Comment:

Per "Duke.CPS.HRW.Specs.TIF", total supply airflow for AHU is 37,000 cfm and ERV Supply is 14,350.

Therefore, Fraction Outside Air = 14,350 ÷ 37,000 = 38.8%

D18Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (14,350). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (37,000), so that when Supply Air Volume is 

multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CPS.HRW.Specs.TIF", total supply airflow for AHU is 37,000 cfm 

Per "Duke.CPS.HRW.Specs.TIF", total outside airflow for AHU is 14,350 cfm 

Therefore, Fraction Outside Air = 14,350 ÷ 37,000 = 38.8%

J20Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A21Cell:

zacho:Comment:

Start temperature for bin

B21Cell:

zacho:Comment:

End temperature for bin

C21Cell:

zacho:Comment:

Temp. of outside air in deg. F

D21Cell:

zacho:Comment:

Enthalpy of outside air

F21Cell:

zacho:Comment:

Fraction outside air

G21Cell:

zacho:Comment:

Temperature of mixed air

H21Cell:

zacho:Comment:

Enthalpy of mixed air

I21Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J21Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K21Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H45Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B46Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 14,350 cfm, so assume same motor hp as Bond Hill project.

H46Cell:

zacho:Comment:

12-011 MSD Custom DSMore Input Cincinnati Public Schools-Mt Airy-HVAC Light, Rev 0.xlsx
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per "Duke.CPS_MTAiry.Chiller.Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller.Specs.2.JPG")

B47Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H47Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B48Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H48Cell:

zacho:Comment:

=annual ton hours x Chiller IPLV kW/ton

B50Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B51Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D57Cell:

zacho:Comment:

Per "Duke.CPS.HRW.Specs.TIF", total supply airflow for AHU is 24,000 cfm and ERV Supply is 8,250.

Therefore, Fraction Outside Air = 8,250 ÷ 24,000 = 34.4%

D63Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (8,250). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (24,000), so that when Supply Air Volume is 

multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CPS.HRW.Specs.TIF", total supply airflow for AHU is 24,000 cfm 

Per "Duke.CPS.HRW.Specs.TIF", total outside airflow for AHU is 8,250 cfm 

Therefore, Fraction Outside Air = 8,250 ÷ 24,000 = 34.4%

J65Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A66Cell:

zacho:Comment:

Start temperature for bin

B66Cell:

zacho:Comment:

End temperature for bin

C66Cell:

zacho:Comment:

Temp. of outside air in deg. F

D66Cell:

zacho:Comment:

Enthalpy of outside air

F66Cell:

zacho:Comment:

Fraction outside air

G66Cell:

zacho:Comment:

Temperature of mixed air

H66Cell:

zacho:Comment:

Enthalpy of mixed air

I66Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J66Cell:
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zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K66Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H90Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B91Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 8,250 cfm, so 0.5 x 8,250 ÷ 14,100 = 0.29, so rounded to nearest motor size: 1/3 hp (0.333)

H91Cell:

zacho:Comment:

per "Duke.CPS_MTAiry.Chiller.Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller.Specs.2.JPG")

B92Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H92Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B93Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H93Cell:

zacho:Comment:

=annual ton hours x Chiller IPLV kW/ton

B95Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B96Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation
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DETAILED CALCULATIONS - ECM7

Application # 12-012 Rev. 0

Project Name State OH

ECM 1

Note: all data from "Duke.CinciPub_PleasantRidge.custom.lighting.form.xls", except as otherwise noted

Lighting Product data supplied by TA for this project is general spec sheets from manufacturer's website (vs. actual lighting submittal for the project that was submitted for other CPS MDS projects.

1,800 hr/yr operation - before implementation

1,800 hr/yr operation - after implementation Only show total savings

Line items not 1 for 1 match between Baseline and Proposed Sections

Building Area 

Type

Square 

Feet

Watts per 

Sq Ft

kw per

fixture total kw kw-hr/yr Fixture Qty

Watts per 

fixture

kw per

fixture total kw kw-hr/yr kw kw-hr/yr

B4 18 112 0.112 2.0 3,629 2,142$                  

B4G 5 112 0.112 0.6 1,008 595$                     

C1 36 58 0.058 2.1 3,758 6,408$                  

C1G 2 58 0.058 0.1 209 356$                     

D1 3 265 0.265 0.8 1,429 1,917$                  

D2 2 441 0.441 0.9 1,588 1,278$                  

D4 9 176 0.176 1.6 2,858 5,751$                  

F1 63 56 0.056 3.5 6,350 10,332$                

F2 3 55 0.055 0.2 295 105$                     

F4 3 56 0.056 0.2 302 492$                     

H1 30 202 0.202 6.0 10,886 4,620$                  

H1G 10 202 0.202 2.0 3,629 1,540$                  

K3 0 58 0.058 0.0 0 -$                      

R1 707 58 0.058 41.0 73,811 125,846$              

R2 27 39 0.039 1.1 1,895 3,726$                  

R3 12 31 0.031 0.4 670 3,516$                  

75,310 90.4 162,670 930 62.4 112,317 28.0 50,353 -$             168,624$              

% of total cost that is incremental cost over code-efficient lighting system: 10.0%

16,862$                Total Incremental Project Cost:

JAN 2012 V2.0

Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

Salesforce Opportunity Name Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

Site

ID

Baseline (Code)

Totals

Proposed Savings

Other 

Annual 

Savings

Total 

Implementation 

Costs

1 School 75,310 1.20 90.4 162,670

12-012 MSD Custom DSMore Input CPS-Pleasant Ridge-HVAC Light FINAL.xlsx
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B11Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.custom.lighting.form.xls" received 3/9/12, which listed 1800 annual hours (this is equivalent to 8 hrs/day x 5 days/wk x 45 wks).

Daily schedule in "Duke.CinciPub_PleasantRidge.custom.lighting.form.xls" listed 8.5 hours/day x 5 days/wk x 45 wks (for annual total of 1,912.5), but went with 1,800 hours to be conservative.

H14Cell:

zacho:Comment:

Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_PleasantRidge.Lighting.Count.xlsx"

Q14Cell:

zacho:Comment:

Install Costs are per "Duke.CinciPub_PleasantRidge.PoP Signed.pdff"

J16Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.13.pdf"

J17Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.13.pdf"

J18Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.11.pdf"

J19Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.11.pdf"

H20Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J20Cell:

zacho:Comment:

Per "e601.pdf" this as 9 lamp 28W T8 fixture, which has 3 lamps in cross section for 12 ft (3 bulb) long suspended direct/indirect fixture. Lamps are 28W T5. 

H21Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J21Cell:

zacho:Comment:

Per "e601.pdf" this as 15 lamp 28W T8 fixture, which has 3 lamps in cross section for 20 ft (5 bulb) long suspended direct/indirect fixture. Lamps are 28W T5. 

H22Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

12-012 MSD Custom DSMore Input CPS-Pleasant Ridge-HVAC Light FINAL.xlsx

Calculations - ECM1 2 of 3



J22Cell:

zacho:Comment:

Per "e601.pdf" this as 6 lamp 28W T8 fixture, which has 3 lamps in cross section for 8 ft (2 bulb) long suspended direct/indirect fixture. Lamps are 28W T5. 

J23Cell:

zacho:Comment:

Input watts per "Duke.CinciPub_PleasantRidge.Lighting.Specs.9.pdf"

H24Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J24Cell:

zacho:Comment:

(2) 26W CFL fixture

J25Cell:

zacho:Comment:

Input watts per "Duke.CinciPub_PleasantRidge.Lighting.Specs.9.pdf"

H26Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J26Cell:

zacho:Comment:

6 lamp 32W T8 high bay

H27Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J27Cell:

zacho:Comment:

6 lamp 32W T8 high bay

J30Cell:

zacho:Comment:

Changed watts per fixture from 25 to 39 to match product data ("Duke.CinciPub_PleasantRidge.Lighting.Specs.2.pdf")

Q33Cell:

zacho:Comment:

Estimate based on professional judgment
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DETAILED CALCULATIONS - ECM8

Application # 12-012 Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_PleasantRidge.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

USA_OH_Cincinnati.Muni AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-1

40.2%

79.6%

75 F

28.14 Btu/lba

52 8 F

21.45 Btu/lba

33,700 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107.0 0 0 40% 87.9 16.83 0.00 0 00 0.00

100 104 102.0 0 0 40% 85.9 16.83 0.00 0 00 0.00

95 99 96.1 42.6 12 40% 83.5 33.96 8.42 10 58 2.16

90 94 92.2 39.6 41 40% 81.9 32.75 22.80 28.64 5.84

85 89 87.6 37.7 142 40% 80.1 31.99 65.87 82.76 16.88

80 84 82.4 35 0 250 40% 78.0 30.90 83.22 104 54 21.33

75 79 77.2 33.4 287 40% 75.9 30.26 73.24 92 01 18.77

70 74 72.5 31 9 241 100% 72.5 31.90 109.33 137 35 28.02

65 69 68.0 29.1 252 100% 68.0 29.10 29.14 36.61 7.47

60 64 62.6 24 8 322 100% 62.6 24.80 0.00 0 00 0.00

55 59 57.1 21 9 222 100% 57.1 21.90 0.00 0 00 0.00

50 54 52.0 19 2 226 97% 52.8 19.51 0.00 0 00 0.00

45 49 47.5 17 3 151 81% 52.8 19.39 0.00 0 00 0.00

40 44 43.1 15 2 211 70% 52.8 19.14 0.00 0 00 0.00

35 39 37.6 12 9 206 59% 52.8 19.09 0.00 0 00 0.00

30 34 32.4 10 8 135 52% 52.8 19.10 0.00 0 00 0.00

25 29 27.7 9 0 99 47% 52.8 19.16 0.00 0 00 0.00

20 24 23.3 7 5 66 43% 52.8 19.28 0.00 0 00 0.00

15 19 18.3 5 9 36 40% 52.2 19.20 0.00 0 00 0.00

10 14 12.5 4.1 16 40% 49.9 18.48 0.00 0 00 0.00

5 9 7.5 2.7 5 40% 47.9 17.91 0.00 0 00 0.00

0 4 3.0 1.4 0 40% 46.1 17.39 0.00 0 00 0.00

Annual Total mmBTU: 392.02 492.49 100.47

Annual Ton-hours: 32,669 41,041 8,372

Motor Size hp: 0.5 75% Load EER: 13.2 13.2 13 2

Load Factor: 0 85 75% Load kW/Ton: 0 909 0.909 0.909

Motor Efficiency: 81.0%  Cooling kWh: 29,699 37,310 7,611

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.391 Cooling kW: 24.24 30.46 6.21

Motor kWh: 479

Supply Air Volume:

Supply Air Density:

Energy recovery wheel motor

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Pleasant Ridge - HVAC Lightin

Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

Minimum Fraction Outdoor Air: 

Savings are based off of Air Handling Unit and Energy Recovery Unit information on mechanical equipment schedule drawing. Per TA email "2012-03-09 

email fm D Dumond re tech info response to 12-012.pdf":  "No further data was available on in the form of submittals for the air handlers or heat wheels at 

this time. If the data provided is insufficient then the project will have to be stricken."

For other CPS Projects (12-007 to 12-009, 12-011, 12-014), energy recovery unit submittals have closely matched mechanical equipment schedules. Therefore 

(and since all other technical information requested was provided), WECC left this ECM in the project. 
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DETAILED CALCULATIONS - ECM8

Application # 12-012 Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_PleasantRidge.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - Pleasant Ridge - HVAC Lightin

Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

USA_OH_Cincinnati.Muni AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-2

26.6%

86.8%

75 F

28.14 Btu/lba

53 F

21.45 Btu/lba

16,925 cfm

0.075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 27% 83.5 20.66 0.00 0 00 0.00

100 104 102 0 0 27% 82.2 20.66 0.00 0 00 0.00

95 99 96.1 42.6 12 27% 80.6 31.99 3.05 3 51 0.46

90 94 92.2 39.6 41 27% 79.6 31.19 8.26 9 51 1.26

85 89 87.6 37.7 142 27% 78.4 30.68 23.86 27.48 3.63

80 84 82.4 35 250 27% 77.0 29.97 30.14 34.72 4.58

75 79 77.2 33.4 287 27% 75.6 29.54 26.52 30 56 4.03

70 74 72.5 31 9 241 100% 72.5 31.90 59.87 68 98 9.11

65 69 68 29.1 252 100% 68.0 29.10 15.96 18 39 2.43

60 64 62.6 24 8 322 100% 62.6 24.80 0.00 0 00 0.00

55 59 57.1 21 9 222 100% 57.1 21.90 0.00 0 00 0.00

50 54 52 19 2 226 96% 53.0 19.59 0.00 0 00 0.00

45 49 47.5 17 3 151 80% 53.0 19.47 0.00 0 00 0.00

40 44 43.1 15 2 211 69% 53.0 19.22 0.00 0 00 0.00

35 39 37.6 12 9 206 59% 53.0 19.18 0.00 0 00 0.00

30 34 32.4 10 8 135 52% 53.0 19.19 0.00 0 00 0.00

25 29 27.7 9 99 47% 53.0 19.24 0.00 0 00 0.00

20 24 23.3 7 5 66 43% 53.0 19.36 0.00 0 00 0.00

15 19 18.3 5 9 36 39% 53.0 19.51 0.00 0 00 0.00

10 14 12.5 4.1 16 35% 53.0 19.68 0.00 0 00 0.00

5 9 7.5 2.7 5 33% 53.0 19.85 0.00 0 00 0.00

0 4 3 1.4 0 31% 53.0 19.97 0.00 0 00 0.00

Annual Total mmBTU: 167.66 193.15 25.50

Annual Ton-hours: 13,971 16,096 2,125

Motor Size hp: 0.333 75% Load EER: 13.2 13.2 13 2

Load Factor: 0 85 75% Load kW/Ton: 0 909 0.909 0.909

Motor Efficiency: 81.0%  Cooling kWh: 12,701 14,633 1,932

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.261 Cooling kW: 10.37 11.95 1.58

Motor kWh: 319

Allocation of annual savings by month (Added During Tech Review)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0.0 0 0 0.0 0.0 86.0 191 0 313.0 266.0 120 0 20.0 0.0 0.0 996 0

0.0% 0.0% 0 0% 0.0% 8.6% 19 2% 31.4% 26.7% 12.0% 2 0% 0.0% 0.0% 100%

0.0% 0.0% 0 0% 0.0% 27.5% 61 0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%

0 0 0 0 4,485 9,961 16,323 13,872 6,258 1,043 0 0 51,943

0 0 0 0 893 1,983 3,250 2,762 1,246 208 0 0 10,342

0 0 0 0 3,592 7,978 13,074 11,110 5,012 835 0 0 41,601

0 00 0.00 0.00 0 00 11.65 25.87 42.40 36 04 16.26 2.71 0 00 0 00 42.40

0 00 0.00 0.00 0 00 2.32 5.15 8.44 7.17 3.24 0.54 0 00 0 00 8.44

0 00 0.00 0.00 0 00 9.33 20.72 33.96 28 86 13.02 2.17 0 00 0 00 33.96

Energy recovery wheel motor

Proposed kWh

kWh Savings

Baseline kW

Proposed kW

kW Savings

CDD by Month

Degree Days % of Annual

Degree Days % of Maximum

Baseline kWh

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 
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A11Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D14Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total supply airflow for AHU is 33,700 cfm and ERV Supply is 13,550 cfm.

Therefore, Fraction Outside Air = 13,550 ÷ 33,700 = 40.2%

D20Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (13,550). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (33,700), so that when Supply Air 

Volume is multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total supply airflow for AHU is 33,700 cfm 

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total outside airflow for AHU is 13,550 cfm 

Therefore, Fraction Outside Air = 13,550 ÷ 33,700 = 40.2%

J22Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A23Cell:

zacho:Comment:

Start temperature for bin

B23Cell:

zacho:Comment:

End temperature for bin

C23Cell:

zacho:Comment:

Temp. of outside air in deg. F

D23Cell:

zacho:Comment:

Enthalpy of outside air

F23Cell:

zacho:Comment:

Fraction outside air

G23Cell:

zacho:Comment:

Temperature of mixed air

H23Cell:

zacho:Comment:

Enthalpy of mixed air

I23Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J23Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K23Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H47Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B48Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0 5 hp for 14,100 cfm ERV

This ERV is 13,700 cfm, so assume same motor hp as Bond Hill project.
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H48Cell:

zacho:Comment:

per "CPS.Carson.hvac.Chiller specs.2.pdf" for model RTUA125 chiller (which is listed on "CPS.Carson.hvac.schedule.pdf")

B49Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H49Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B50Cell:

zacho:Comment:

Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82 5%...so used slightly less efficient than that for 3/8 hp motor. 

H50Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B52Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B53Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D59Cell:

zacho:Comment:

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total supply airflow for AHU is 16,925 cfm and ERV Supply is 4,500.

Therefore, Fraction Outside Air = 4,500 ÷ 16,925 = 26.6%

D65Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (4,500). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (16,925), so that when Supply Air 

Volume is multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total supply airflow for AHU is 16,925 cfm 

Per "Duke.CinciPub_PleasantRidge.HRW.specs.1.JPG", total outside airflow for AHU is 4,500 cfm 

Therefore, Fraction Outside Air = 4,500 ÷ 16,9250 = 26.6%

J67Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A68Cell:

zacho:Comment:

Start temperature for bin

B68Cell:

zacho:Comment:

End temperature for bin

C68Cell:

zacho:Comment:

Temp. of outside air in deg. F

D68Cell:

zacho:Comment:

Enthalpy of outside air

F68Cell:

zacho:Comment:

Fraction outside air

G68Cell:

zacho:Comment:

Temperature of mixed air

H68Cell:

zacho:Comment:

Enthalpy of mixed air
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I68Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J68Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K68Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H92Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B93Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA, nor is it listed on Mfg. website. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0 5 hp for 14,100 cfm ERV

This ERV is 4,500 cfm, so 0.5 x 4,500 ÷ 14,100 = 0.319, so rounded to nearest motor size: 1/3 hp (0.333)

H93Cell:

zacho:Comment:

per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

B94Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H94Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B95Cell:

zacho:Comment:

Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82 5%...so used slightly less efficient than that for 3/8 hp motor. 

H95Cell:

zacho:Comment:

=annual ton hours x 75% load kW/ton

B97Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B98Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

A107Cell:

zacho:Comment:

Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A108Cell:

zacho:Comment:

Degree Days % of Annual x [(sum of proposed kWh for all energy recovery units) + sum of energy recovery wheel motor kWh used for all energy recovery units)]

A110Cell:

zacho:Comment:

Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A111Cell:

zacho:Comment:

Degree Days % of Maximum x [(sum of proposed kW for all energy recovery units) + sum of energy recovery wheel motor kW used for all energy recovery units)]
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DETAILED CALCULATIONS - ECM9

Application # Rev. 0

Project Name State OH

Note: all data from "Duke.CinciPub_Roselawn.custom.lighting.form.xls", except as otherwise noted

1,912.5 hr/yr operation - before implementation

1,912.5 hr/yr operation - after implementation Only show total savings

Line items not 1 for 1 match between Baseline and Proposed Sections

Building Area 

Type

Square 

Feet

Watts 

per 

Sq Ft

kw per

fixture total kw kw-hr/yr Fixture Qty

Watts 

per 

fixture

kw per

fixture

total 

kw kw-hr/yr kw kw-hr/yr

A1 9 58 0.058 0.5 998 1,170$                  

A2 32 58 0.058 1.9 3,550 4,160$                  

A31 52 84 0.084 4.4 8,354 7,020$                  

A32 132 168 0.168 22.2 42,412 17,820$               

B28 126 118 0.118 14.8 28,339 54,306$               

C3 2 84 0.084 0.2 321 230$                     

C31 7 84 0.084 0.6 1,125 805$                     

C32 7 168 0.168 1.2 2,249 805$                     

D1 14 59 0.059 0.8 1,574 2,548$                  

D2 14 54 0.054 0.8 1,446 4,060$                  

D4 16 105 0.105 1.7 3,213 2,432$                  

D6 5 59 0.059 0.3 564 910$                     

D6F 7 118 0.118 0.8 1,580 1,274$                  

G1 25 59 0.059 1.5 2,811 10,775$               

G21 188 118 0.118 22.1 42,283 81,028$               

G4 1 114 0.114 0.1 218 242$                     

J3 2 82 0.082 0.2 314 462$                     

L14 5 30 0.030 0.2 287 290$                     

L24 5 62 0.062 0.3 593 290$                     

L28 30 112 0.112 3.4 6,426 2,370$                  

S1 47 35 0.035 1.6 3,146 2,350$                  

S2 48 35 0.035 1.7 3,213 2,400$                  

S5 6 40 0.040 0.2 459 192$                     

V1 12 250 0.250 3.0 5,738 516$                     

V2 16 100 0.100 1.6 3,060 432$                     

X8P 28 302 0.302 8.5 16,172 23,100$               

113,529 136.2 260,549 836 94.3 180,444 41.9 80,105 -$          221,987$             

10.0%

22,199$               

Per "2012-03-09 email #1 fm D Dumond re tech info response to 12-013.pdf":

Fixture A3 was counted as A32 or A31

Fixture B28W was counted as B28

Fixture G21S was counted as G21

No S3 or S4 fixtures were installed

Any fixtures with GTD suffix were counted as the same fixture w/o "GTD"

JAN 2012 V2.0

Cincinnati Public Schools - Roselawn - Lighting

Salesforce Opportunity Name Cincinnati Public Schools - Roselawn - Lighting

Site

ID

Baseline (Code)

Total 

Implementation 

Costs

1 School 113,529 1.20 136.2 260,549

12-013

% of total cost that is incremental cost over code-efficient lighting system:

Total Incremental Project Cost:

Totals

Proposed Savings

Other 

Annual 

Savings

12-013 MSD Custom DSMore Input Cincinnati Public Schools-Roselawn-Light FINAL.xlsx
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B8Cell:

zacho:Comment:

Per "Duke.CinciPub_Roselawn.custom.lighting.form.xls" received 3/9/12, which listed 1,912.5 annual hours (this is equivalent to 8.5 hrs/day x 5 days/wk x 45 wks).

Daily schedule in "Duke.CinciPub_Roselawn.custom.lighting.form.xls" lists 10.5 hours/day x 5 days/wk x 45 wks (for annual total of 2,362.5), but went with 1,912.5 hours to be conservative.

H11Cell:

zacho:Comment:

Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_Roselawn.Lighting.Count.xlsx" received 3/9/12.

Q11Cell:

zacho:Comment:

Install Costs are per "Duke.CinciPub_Roselawn.PoP Signed.pdf"

J13Cell:

zacho:Comment:

Changed from 63 to 58W to match product data. Fixture A1 is same mfg/model as A2, but is 1x4 instead of 2x4.

J14Cell:

zacho:Comment:

Changed from 63 to 58W to match product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 14)

J16Cell:

zacho:Comment:

This fixture is a pair of A31 fixtures wired for master/satellite ballasts

H17Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J17Cell:

zacho:Comment:

Product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 26) only lists input watts with T5HO. Actually has (4) 28W T5. 

J20Cell:

zacho:Comment:

This fixture is a pair of C31 fixtures wired for master/satellite ballasts

H21Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J21Cell:

zacho:Comment:

Product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 36) only lists input watts with T8. Actually has (2) 28W T5. 

J22Cell:

zacho:Comment:

Per "Duke.CinciPub_Roselawn.Lighting.specs5.pdf"

J24Cell:
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zacho:Comment:

Product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 42) lists 56 and 59 input watts for 2 lamp T8 like this. Used 59W to be conservative in savings estimate. 

H26Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J26Cell:

zacho:Comment:

Product data ("Duke.CinciPub_Roselawn.Lighting.specs2.pdf", page 6) only lists input watts with T5HO. Actually has (2) 28W T5. 

H27Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J27Cell:

zacho:Comment:

This fixture is a pair of G1 fixtures for an 8 ft section. Total 8 ft section has (4) 28W T5

J28Cell:

zacho:Comment:

"Duke.CinciPub_Roselawn.Lighting.specs6.pdf" lists input watts for 2 lamp version of fixture as 57W. This fixture is 4 lamp, so 57W x 2 = 114W.

J32Cell:

zacho:Comment:

Input watts per "Duke.CinciPub_Roselawn.Lighting.specs8.pdf", which is 2 lamp fixture. L28 is (2) 2 lamp fixtures end-to-end, so L28 watts = 2 x 56W = 112W

J38Cell:

zacho:Comment:

Input watts per "Duke.CinciPub_Roselawn.Lighting.specs7.pdf"

Q40Cell:

zacho:Comment:

Estimate based on professional judgment
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DETAILED CALCULATIONS

Application # 12-014 Rev. 0

Project Name State OH

ECM 1

Note: all data from "Duke.CinciPub.SAvondale.CustomLighting.xls", except as otherwise noted

2,080 hr/yr operation - before implementation

2,080 hr/yr operation - after implementation Only show total savings

Line items not 1 for 1 match between Baseline and Proposed Sections

Building Area 

Type

Square 

Feet

Watts per 

Sq Ft

kw per

fixture total kw kw-hr/yr Fixture Qty

Watts per 

fixture

kw per

fixture total kw kw-hr/yr kw kw-hr/yr

A2 22 59 0.059 1.3 2,700 1,386$                    

A3 99 85 0.085 8.4 17,503 7,524$                    

A31 117 84 0.084 9.8 20,442 8,892$                    

A32 484 84 0.084 40.7 84,564 36,784$                  

B3 16 77 0.077 1.2 2,563 1,232$                    

D3 13 82 0.082 1.1 2,217 1,625$                    

F32 14 84 0.084 1.2 2,446 1,904$                    

H4 33 116 0.116 3.8 7,962 4,950$                    

K4 40 61 0.061 2.4 5,075 3,200$                    

K41 1 61 0.061 0.1 127 80$                         

M4 6 86 0.086 0.5 1,073 330$                       

N2 130 18 0.018 2.3 4,827 5,200$                    

N3 5 26 0.026 0.1 273 200$                       

N4 2 29 0.029 0.1 121 80$                         

P 8 60 0.060 0.5 998 1,136$                    

P2 60 56 0.056 3.4 6,989 7,800$                    

PS1 8 258 0.258 2.1 4,293 2,160$                    

PS2 4 242 0.242 1.0 2,013 2,400$                    

PS4 19 86 0.086 1.6 3,399 5,130$                    

PS5 4 63 0.063 0.3 524 540$                       

S1 22 36 0.036 0.8 1,647 770$                       

S4 2 28 0.028 0.1 116 104$                       

T 8 94 0.094 0.8 1,564 584$                       

W 12 295 0.295 3.5 7,363 660$                       

W2 12 295 0.295 3.5 7,363 660$                       

W4 4 452 0.452 1.8 3,761 220$                       

85,470 102.6 213,333 1,145 92.3 191,925 10.3 21,408 -$             95,551$                 

% of total cost that is incremental cost over code-efficient lighting system: 10.0%

9,555$                    

Per "2012-03-09 email #1 fm D Dumond re tech info response to 12-014.pdf":

Any fixtures with "E" suffix were counted as the same fixture w/o "E"

Total Incremental Project Cost:

JAN 2012 V2.0

Cincinnati Public Schools - South Avondale - HVAC Lighting

Salesforce Opportunity Name Cincinnati Public Schools - South Avondale - HVAC Lightin

Site

ID

Baseline (Code)

Totals

Proposed Savings

Other 

Annual 

Savings

Total 

Implementation 

Costs

1 School 85,470 1.20 102.6 213,333
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H12Cell:

zacho:Comment:

Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_SAvondale.Lighting.count.xlsx"

Q12Cell:

zacho:Comment:

Install Costs are per "Duke.CinciPub_SA.PoP Signed.pdf"

J14Cell:

zacho:Comment:

Changed from 56 to 59W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 4)

J16Cell:

zacho:Comment:

Changed from 85 to 84W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 25)

J17Cell:

zacho:Comment:

Changed from 85 to 84W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 29)

J21Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs5.pdf"

H25Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J25Cell:

zacho:Comment:

Product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF", page 9) only lists input watts with (1) 4 ft 32W T8. Actually has (1) 2 ft 17W T8. 

H26Cell:

zacho:Comment:

TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts. 

J26Cell:

zacho:Comment:

Product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF", page 12) only lists input watts with (1) 4 ft 32W T8. Actually has (1) 3 ft 25W T8. 

J27Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs8.pdf"

J28Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs7.pdf"
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J29Cell:

zacho:Comment:

Per "Fixture P2 - Daybright MS.pdf" obtained by WECC from mfg. website

J30Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs6.pdf" is 86W per 4 ft section. This fixture is 12 ft.

J31Cell:

zacho:Comment:

Per "SAvondale_Elec_AsBuilts_E201.pdf". Is (8) lamp T8 4x4 recessed fixture. 

J32Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs6.pdf" is 86W per 4 ft section. This fixture is 4 ft.

J33Cell:

zacho:Comment:

Per "SAvondale_Elec_AsBuilts_E201.pdf". Is 2 lamp T8 wall mount similar to PS1/PS2/PS4 (which is 3 lamp in cross section).

J34Cell:

zacho:Comment:

Changed from 35 to 36W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF", page 31)

J36Cell:

zacho:Comment:

Per "Duke.CinciPub_SouthAvondale.Lighting.Specs9.pdf"

J37Cell:

zacho:Comment:

Updated from 279 to 295W per "Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF" page 37

J38Cell:

zacho:Comment:

Updated from 279 to 295W per "Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF" page 41

J39Cell:

zacho:Comment:

Updated from 432 to 452W per "Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF" page 41, which is input watts table for fixture W2. Fixture W4 is same mfg and similar model, just larger housing…with 

lamp and ballast as listed on page 41.

Q41Cell:

zacho:Comment:

Estimate based on professional judgment
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DETAILED CALCULATIONS

Application # 12-014 Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_SAvondale.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

HEAT RECOVERY WHEEL SAVINGS AHU-1

35 0%

73.1%

75 F

29.17 Btu/lba

54 F

22.29 Btu/lba

26,720 cfm

0 075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 0 35% 86 2 18.96 0 00 0.00 0.00

100 104 102 0 0 0 35% 84.4 18.96 0 00 0.00 0.00

95 99 96.1 42.6 12 35% 82.4 33.87 4 96 6.78 1.82

90 94 92 2 39.6 41 35% 81 0 32.82 13.16 17.99 4.83

85 89 87.6 37.7 142 35% 79.4 32.16 37 27 50.96 13.69

80 84 82.4 35.0 250 35% 77.6 31.21 44 84 61.31 16.47

75 79 77 2 33.4 287 35% 75 8 30.65 37 35 51.07 13.72

70 74 72 5 31.9 241 100% 72 5 31.90 57 84 79.08 21.24

65 69 68 0 29.1 252 100% 68 0 29.10 0 00 0.00 0.00

60 64 62.6 24.8 322 100% 62.6 24.80 0 00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0 00 0.00 0.00

50 54 52 0 19.2 226 91% 54 0 20.07 0 00 0.00 0.00

45 49 47 5 17.3 151 76% 54 0 20.11 0 00 0.00 0.00

40 44 43.1 15.2 211 66% 54 0 19.97 0 00 0.00 0.00

35 39 37.6 12.9 206 56% 54 0 20.03 0 00 0.00 0.00

30 34 32.4 10.8 135 49% 54 0 20.11 0 00 0.00 0.00

25 29 27.7 9.0 99 44% 54 0 20.22 0 00 0.00 0.00

20 24 23 3 7.5 66 41% 54 0 20.37 0 00 0.00 0.00

15 19 18 3 5.9 36 37% 54 0 20.55 0 00 0.00 0.00

10 14 12 5 4.1 16 35% 53.1 20.40 0 00 0.00 0.00

5 9 7 5 2.7 5 35% 51.4 19.91 0 00 0.00 0.00

0 4 3 0 1.4 0 35% 49 8 19.45 0 00 0.00 0.00

Annual Total mmBTU: 195.42 267.19 71.77

Annual Ton-hours: 16,285 22,266 5,981

Motor Size hp: 0.375 Chiller IPLV EER: 14 00 14.00 14.00

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.857 0.857 0 857

Motor Efficiency: 81.0%  Cooling kWh: 13,959 19,085 5,126

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.293 Cooling kW: 11.39 15.58 4.18

Motor kWh: 359

Energy recovery wheel motor

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - South Avondale - HVAC Lightin

Cincinnati Public Schools - South Avondale - HVAC Lighting

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin
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DETAILED CALCULATIONS

Application # 12-014 Rev. 0

Project Name State OH

ECM 2

Note: all data from "Duke.CinciPub_SAvondale.HRW.Calcs.xlsx" received 3-9-2012, except as otherwise noted

JAN 2012 V2.0

Salesforce Opportunity Name Cincinnati Public Schools - South Avondale - HVAC Lightin

Cincinnati Public Schools - South Avondale - HVAC Lighting

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-4

40 0%

71.7%

75 F

29.17 Btu/lba

54 F

22.29 Btu/lba

25,370 cfm

0 075 lb/ft^3

Savings Baseline Proposed

StrTemp

(F)

EndTemp

(F)

Toa

(F)

hoa 

(Btu/lba) hrs foa

Tma

(F)

hma

(Btu/lba)

Q 

(mmBTU)

Q 

(mmBTU)

Q 

(mmBTU)

105 109 107 0 0 40% 87 8 17.50 0 00 0.00 0.00

100 104 102 0 0 40% 85 8 17.50 0 00 0.00 0.00

95 99 96.1 42.6 12 40% 83.4 34.54 5 28 7.36 2.08

90 94 92 2 39.6 41 40% 81 9 33.34 14 01 19.53 5.52

85 89 87.6 37.7 142 40% 80 0 32.58 39.67 55.31 15.64

80 84 82.4 35 250 40% 78 0 31.50 47.73 66.55 18.81

75 79 77 2 33.4 287 40% 75 9 30.86 39.76 55.43 15.67

70 74 72 5 31.9 241 100% 72 5 31.90 53 86 75.09 21.23

65 69 68 29.1 252 100% 68 0 29.10 0 00 0.00 0.00

60 64 62.6 24.8 322 100% 62.6 24.80 0 00 0.00 0.00

55 59 57.1 21.9 222 100% 57.1 21.90 0 00 0.00 0.00

50 54 52 19.2 226 91% 54 0 20.07 0 00 0.00 0.00

45 49 47 5 17.3 151 76% 54 0 20.11 0 00 0.00 0.00

40 44 43.1 15.2 211 66% 54 0 19.97 0 00 0.00 0.00

35 39 37.6 12.9 206 56% 54 0 20.03 0 00 0.00 0.00

30 34 32.4 10.8 135 49% 54 0 20.11 0 00 0.00 0.00

25 29 27.7 9 99 44% 54 0 20.22 0 00 0.00 0.00

20 24 23 3 7.5 66 41% 54 0 20.37 0 00 0.00 0.00

15 19 18 3 5.9 36 40% 52 3 19.86 0 00 0.00 0.00

10 14 12 5 4.1 16 40% 50 0 19.14 0 00 0.00 0.00

5 9 7 5 2.7 5 40% 48 0 18.58 0 00 0.00 0.00

0 4 3 1.4 0 40% 46 2 18.06 0 00 0.00 0.00

Annual Total mmBTU: 200.31 279.25 78.94

Annual Ton-hours: 16,692 23,271 6,579

Motor Size hp: 0.375 Chiller IPLV EER: 14 00 14.00 14.00

Load Factor: 0.85 Chiller IPLV kW/Ton: 0.857 0.857 0 857

Motor Efficiency: 81.0%  Cooling kWh: 14,308 19,946 5,639

hp to kW conversion: 0.7456 Heat Recovery Hours of Operation: 1,225 1,225 1,225

Motor kW: 0.293 Cooling kW: 11.68 16.28 4.60

Motor kWh: 359

Allocation of annual savings by month (Added During Tech Review)

Trade ally only provided annual savings numbers. Use % of cooling degree days by month to distribute annual savings appropriately. 

Cooling Degree Day Source: http://www.climate-zone.com/climate/united-states/ohio/greater-cincinnati-airport/ 

Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual

0 0 0.0 0.0 0.0 86 0 191.0 313.0 266 0 120.0 20.0 0.0 0 0 996.0

0.0% 0 0% 0.0% 0.0% 8.6% 19 2% 31.4% 26.7% 12 0% 2 0% 0.0% 0.0% 100%

0.0% 0 0% 0.0% 0.0% 27.5% 61 0% 100.0% 85.0% 38 3% 6.4% 0.0% 0.0%

0 0 0 0 3,370 7,485 12,266 10,424 4,703 784 0 0 39,031

0 0 0 0 992 2,202 3,609 3,067 1,384 231 0 0 11,484

0 0 0 0 2,379 5,283 8,657 7,357 3,319 553 0 0 27,548

0.00 0.00 0 00 0 00 8.75 19.44 31 86 27.08 12.22 2.04 0 00 0.00 31.86

0.00 0.00 0 00 0 00 2.58 5.72 9 37 7.97 3.59 0.60 0 00 0.00 9.37

0.00 0.00 0 00 0 00 6.18 13.72 22.49 19.11 8.62 1.44 0 00 0.00 22.49

Minimum Fraction Outdoor Air: 

Heat Recover Effectiveness:

Set Point Temperature: 

Set Point Enthalpy:

Supply Air Temperature:

Supply Air Enthalpy:

Supply Air Volume:

Supply Air Density:

CDD by Month

Degree Days % of Annual

Degree Days % of Maximum

Energy recovery wheel motor

kW Savings

Baseline kWh

Proposed kWh

kWh Savings

Baseline kW

Proposed kW
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A9Cell:

zacho:Comment:

This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data. 

D12Cell:

zacho:Comment:

Per "Duke.CinciPub_SA.HRW Specs.5.JPG", total supply airflow for AHU is 26,720 cfm. Per Duke.CinciPub_SA.HRW.Specs.6.JPG", ERV Supply is 9,350 cfm.

Therefore, Fraction Outside Air = 9,350 ÷ 26,720 = 35 0%

D18Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (9,350). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (26,720), so that when Supply Air Volume is 

multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_SA.HRW Specs.5.JPGf", total supply airflow for AHU is 26,720 cfm 

Per "Duke.CinciPub_SA.HRW Specs.6.JPG", total outside airflow for AHU is 9,350 cfm 

Therefore, Fraction Outside Air = 9,350 ÷ 26,720 = 35 0%

J20Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A21Cell:

zacho:Comment:

Start temperature for bin

B21Cell:

zacho:Comment:

End temperature for bin

C21Cell:

zacho:Comment:

Temp. of outside air in deg. F

D21Cell:

zacho:Comment:

Enthalpy of outside air

F21Cell:

zacho:Comment:

Fraction outside air

G21Cell:

zacho:Comment:

Temperature of mixed air

H21Cell:

zacho:Comment:

Enthalpy of mixed air

I21Cell:

zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J21Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K21Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H45Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B46Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 9,350 cfm, so 0.5 x 9,350 ÷ 14,100 = 0.331. Too close to 1/3 hp (no safety factor/oversize) so rounded up to nearest motor size: 3/8 hp (0 375)
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H46Cell:

zacho:Comment:

per "Duke.CPS_MTAiry.Chiller Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller Specs 2 JPG")

B47Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H47Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B48Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H48Cell:

zacho:Comment:

=annual ton hours x Chiller IPLV kW/ton

B50Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B51Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

D57Cell:

zacho:Comment:

Per "Duke.CinciPub_SA.HRW Specs.5.JPG", total supply airflow for AHU is 25,370 cfm. Per "Duke.CinciPub_SA.HRW Specs.6.JPG",  ERV Supply is 10,148.

Therefore, Fraction Outside Air = 10,148 ÷ 25,370 = 40.0%

D63Cell:

zacho:Comment:

TA set up calculations to use "supply" through just the energy recovery unit and applied the fraction outside air to that value. However, the "supply" going through the energy 

recovery unit is really the full outside air CFM (10,148). Therefore, revised Supply Air Volume input for calculations to be total AHU cfm (25,370), so that when Supply Air Volume is 

multiplied by Minimum Fraction Outside Air, the result is the outside air CFM through the energy recovery unit. 

Per "Duke.CinciPub_SA.HRW Specs.5.JPG", total supply airflow for AHU is 25,370 cfm 

Per "Duke.CinciPub_SA.HRW Specs.6.JPG", total outside airflow for AHU is 10,148 cfm 

Therefore, Fraction Outside Air = 10,148 ÷ 25,370 = 40.0%

J65Cell:

zacho:Comment:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings…but removes the heat recover effectiveness input. 

A66Cell:

zacho:Comment:

Start temperature for bin

B66Cell:

zacho:Comment:

End temperature for bin

C66Cell:

zacho:Comment:

Temp. of outside air in deg. F

D66Cell:

zacho:Comment:

Enthalpy of outside air

F66Cell:

zacho:Comment:

Fraction outside air

G66Cell:

zacho:Comment:

Temperature of mixed air

H66Cell:

zacho:Comment:

Enthalpy of mixed air

I66Cell:
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zacho:Comment:

Heat Recover Effectiveness x Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

J66Cell:

zacho:Comment:

NOTE: This column developed by WECC

Supply Air Volume x foa x Supply Air Density x hrs x (hoa - Set Point Enthalpy) x 60 minutes per hour 

K66Cell:

bchiesa:Comment:

NOTE: This column developed by WECC

H90Cell:

zacho:Comment:

= Q in mmBTU x 1,000,000 btu per mmBTU ÷ 12,000 BTU per ton

B91Cell:

zacho:Comment:

Motor hp not listed in submittal data provided by TA. Therefore, estimated motor hp using App. 12-007 (Bond Hill) as a basis: 

Bond Hill = 0.5 hp for 14,100 cfm ERV

This ERV is 10,148 cfm, so 0.5 x 10,148 ÷ 14,100 = 0.360. Therefore, rounded up to nearest motor size: 3/8 hp (0.375)

H91Cell:

zacho:Comment:

per "Duke.CPS_MTAiry.Chiller Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller Specs 2 JPG")

B92Cell:

zacho:Comment:

Estimate…typically between 80-90%, so chose 85% load factor.

H92Cell:

zacho:Comment:

kW/ton = 12 ÷ EER

B93Cell:

zacho:Comment:

Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for 3/8 hp motor. 

H93Cell:

zacho:Comment:

=annual ton hours x Chiller IPLV kW/ton

B95Cell:

zacho:Comment:

Motor size hp x Load Factor x hp to kW conversion ÷ Motor Efficiency

B96Cell:

zacho:Comment:

Motor kW x Heat Recovery Hours of Operation

A105Cell:

zacho:Comment:

Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A106Cell:

zacho:Comment:

Degree Days % of Annual x [(sum of proposed kWh for all energy recovery units) + sum of energy recovery wheel motor kWh used for all energy recovery units)]

A108Cell:

zacho:Comment:

Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A109Cell:

zacho:Comment:

Degree Days % of Maximum x [(sum of proposed kW for all energy recovery units) + sum of energy recovery wheel motor kW used for all energy recovery units)]
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Appendix D -UCT Value Cincinnati Public Schools

HVAC and Lighting
Measure Total Avoided Cost Program Cost Incentive Quantity Measure UCT

Bond Hill School – Energy Recovery Ventilator(s) $49,898 $1,102 $2,000 1 16.09
Carson School - Energy Recovery Ventilator(s) $79,657 $2,099 $4,000 1 13.06
Fairview School - Energy Recovery Ventilator(s) $82,079 $2,175 $4,150 1 12.98
Kilgour School – New Construction Lighting $20,172 $645 $1,050 1 11.90
Mt Airy School- Energy Recovery Ventilator(s) $78,988 $2,095 $4,000 1 12.96
Mt Airy School – New Construction Lighting $17,910 $650 $1,050 1 10.54

Pleasant Ridge School- Energy Recovery Ventilator(s) $64,063 $1,702 $3,250 1 12.94
Pleasant Ridge School – New Construction Lighting $30,504 $1,332 $2,200 1 8.64
Roselawn School – New Construction Lighting $45,674 $2,014 $3,250 1 8.68

South Avondale School- Energy Recovery Ventilator(s) $42,421 $1,126 $2,150 1 12.95

South Avondale School – New Construction Lighting $12,449 $551 $900 1 8.58
Totals $28,000 11

Total Avoided Supply Costs $523,815 Aggregate Application UCT 12.04                                           
Total Program Costs $15,491.00

Total Incentive $28,000



 

 

 

 

 

 

 

 

 

Bond Hill School 

Supporting Documentation 
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Ohio Mercantile Self Direct Program 
Application Guide & Cover Sheet 
 
Questions? Call 1-866-380-9580 or visit www.duke-energy.com. 
 
Email this form along with completed Mercantile Self Direct Prescriptive or Custom applications, proof of payment, energy savings calculations and 
spec sheets to SelfDirect@Duke-Energy.com.  You may also fax to 1-513-419-5572. 
 
Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please 
indicate mercantile qualification: 

  a single Duke Energy Ohio account 
  multiple accounts in Ohio (energy usage with other utilities may be counted toward the total) 

 
Please list Duke Energy account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required): 
 
Account Number Annual Usage Account Number Annual Usage 
0140-3636-01                   
                        
                        
                        
 
Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom 
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to 
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. 
 
Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must 
be evaluated using the Custom process.  Use the table on page two as a guide to determine which Self Direct program fits your 
project(s).  Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile 
Self Direct Prescriptive applications are listed, please refer to the measure list on that application.  If your measure is not listed, you 
may be eligible for a Self Direct Custom rebate.  Self Direct Custom applications, like Smart $aver Custom applications, should include 
detailed analysis of pre-project and post-project energy usage and project costs.  Please indicate which type of rebate applications are 
included in the table provided on page two. 
  
Please check each box to indicate completion of the following program requirements: 

 All sections of appropriate 
application(s) are completed 

    Proof of payment.*  
 

 Manufacturer’s Spec sheets  Energy model/calculations and 
detailed inputs for Custom 
applications 

 
* If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please include an additional document with 
an estimated breakout of costs for each Prescriptive and Custom energy conservation measure. 
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Application Type 

Replaced equipment at end of 
lifetime or because equipment 

failed** 
Replaced fully operational 

equipment to improve efficiency*** New Construction 

Lighting MSD Custom Part 1  
Custom Lighting Worksheet  

MSD Prescriptive Lighting  MSD Prescriptive Lighting  
MSD Custom Part 1  

Custom Lighting Worksheet  
MSD Custom Part 1  

Custom Lighting Worksheet  

Heating & Cooling MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Heating & Cooling 
 

MSD Custom Part 1  
MSD Custom General Worksheet  

Window Films, 
Programmable 
Thermostats, & 
Guest Room Energy 
Management 
Systems 
 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

MSD Prescriptive Heating & Cooling 
 

 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

Chillers & Thermal 
Storage 

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Chillers & Thermal 
Storage  

MSD Custom Part 1  
MSD Custom General Worksheet  

Motors & Pumps MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Motors, Pumps & 
Drives  

MSD Custom Part 1  
MSD Custom General Worksheet  

VFDs Not Applicable 

MSD Prescriptive Motors, Pumps & 
Drives  MSD Custom Part 1  

MSD Custom VFD Worksheet  MSD Custom Part 1  
MSD Custom VFD Worksheet  

Food Service MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Food Service  
MSD Custom Part 1  

MSD Custom General Worksheet  

Process MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Process  
MSD Custom Part 1  

MSD Custom General Worksheet  MSD Custom Part 1  
MSD Custom General Worksheet  

Energy 
Management 
Systems 

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

Behavioral*** & 
No/Low Cost 

MSD Custom Part 1   
MSD Custom General Worksheet   

 
** Under the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early 
replacement of fully functioning equipment.  All equipment replacements due to failure or old age will be evaluated via the 
Custom program. 
*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your 
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more 
energy efficient option.   
**** Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable.  Provide justification with your 
application.
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Proposed energy efficiency measures may be eligible for Self-Direct Custom rebates if they 
clearly reduce electrical consumption and/or demand as compared to the appropriate baseline. 
 
Before you complete this application, please note the following important criteria: 

• Submitting this application does not guarantee a rebate will be approved. 
• Rebates are based on electricity conservation only. 
• Electric demand and/or energy reductions must be well documented with auditable 

calculations. 
• Incomplete applications cannot be reviewed; all fields are required. 

 
Refer to the complete list of Instructions and Disclaimers, beginning on page 6. 
 
Notes on the Application Process 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact your Duke Energy Ohio, Inc account 
manager or the Duke Energy Smart $aver® team at 1-866-380-9580. 
 
Every application must include calculations of the baseline electrical usage and the electrical 
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You, 
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these 
calculations and submit them to Duke Energy for review. We strongly encourage the use of 
modeling software (such as eQuest or comparable) for complex projects. 
 
Upon receipt of your application, an acknowledgement email will be sent to you with an 
estimated response time based on an initial assessment of your application.  The application 
review may include some communication to resolve any questions about the project or to 
request additional information. Applications that are received complete without missing 
information have a faster review time.   
 
There are two ways to submit your completed application.  
 
Email your scanned form to: SelfDirect@duke-energy.com   
 
Or, fax your form to 513-419-5572 
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1. Contact Information (Required) 
 
 Duke Energy Customer Contact Information 
Company Name Cincinnati Public Schools 
Address  2651 Burnet Ave 
Project Contact Don Elbe 
City Cincinnati State OH Zip Code 45219 
Title  Utility Management Coordinator 
Office Phone 614-580-3352 Mobile Phone       Fax       
E-mail Address  elbedon@cpsboe.k12.oh.us 
 
Equipment Vendor / Contractor / Architect / Engineer Contact Information 

Company Name  Plug Smart 
Address  1275 Kinnear Road Suite 229 
City Columbus State OH Zip Code 43212 
Project Contact Lucas Dixon 
Title Operations Manager 
Office Phone 614-580-3352 Mobile Phone       Fax 1-800-518-5576 
E-mail Address lucas.dixon@plugsmart.com 
Describe Role Ensures rebate is correctly applied for 
 
Payment Information  
Payee Legal Company 
Name (as shown on 
Federal income tax return):  

Cincinnati Public Schools 

Mailing Address  2651 Burnet Ave 
City  Cincinatti State OH Zip Code 45219 
Type of organization (check one)  Individual/Sole Proprietor    Corporation    Partnership 

 Unit of Government    Non-Profit (non-corporation) 
Payee Federal Tax ID # of Legal 
Company Name Above:  31-6000758 

Who should receive incentive payment? (select one)  Customer      Vendor (Customer               
must sign below) 

If the vendor is to receive payment, please sign below: 
I hereby authorize payment of incentive directly to vendor: 
 
Customer Signature ____________________________ Date____/___/______ (mm/dd/yyyy) 
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2. Project Information (Required) 
 
A. Please indicate project type: 

 New Construction 
 Expansion at an existing facility 
 Replacing equipment due to equipment failure 
 Replacing equipment that is estimated to have remaining useful life of 2 years or less 
 Replacing equipment that is estimated to have remaining useful life of more than 2 years 
 Behavioral, operational and/or procedural programs/projects 

 
 
B. Please describe your project, or attach a detailed project description that describes the 

project. 
New public pre kindergarten - 8th grade school. 

 
 
C. When did you start and complete implementation? 

Start date   /    (mm/yyyy)  End date   03/ 2008   (mm/yyyy) 
 
 
D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)1?  

Lighting Controls 
 
 
E. Please indicate which worksheet(s) you are submitting for this application (check all that 

apply): 
 Lighting 
 Variable Frequency Drive (VFD) 
 Compressed Air 
 Energy Management System (EMS) 
 General (for projects not easily submitted using one of the above worksheets) 

 
 
F. Please tell us if there is anything about your electrical energy projections (either for the 

baseline or the proposed project) that you are either unsure about or for which you have 
made significant assumptions. Attach additional sheets as needed.  
      

 
 
Required: Attach a supplier or contractor invoice or other equivalent information documenting 
the Implementation Cost for each project listed in your application. (Note: self-install costs 
cannot be included in the Implementation Cost) 
 

                                                 
1 If your project involves some equipment that is eligible for prescriptive incentives and some equipment 
that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy 
analysis, then the equipment will be evaluated separately. If it is not feasible to separate the equipment 
for analysis, then the equipment will be evaluated together in the custom application. 
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Checklist for completing the Application 
 
INCOMPLETE APPLICATIONS WILL RESULT IN DELAYS IN DUKE ENERGY PROCESSING 
YOUR APPLICATION AND NOTIFYING YOU CONCERNING AY REBATES. Before submitting 
the application and the required supplementary information, use the following checklist to 
ensure that your application is complete and the information in the application is accurate.  
(Note: this checklist is for your use only – do not submit this checklist with your application) 
 
  Section No. 
& Title Have You: 
1.   Contact 
Information 

 Completed the contact information for the Duke Energy customer? 
  Completed the contact information for the equipment vendor / project 

engineer that can answer questions about the technical aspects of the 
project, if that is a different person than above? 

2.  Project 
Information 

  Answered the questions A-E, including providing a description of your 
project. 

 Completed and attached the lighting, compressed air, VFD, EMS 
and/or General worksheet(s)? 

3. Signature   Signed your name? 
  Printed your name? 
  Entered the date? 

Supplementary 
information 
(Required) 

  Attached a supplier or contractor’s invoice or other equivalent 
information documenting the Implementation Cost for projects listed in 
your application? (Note: self-install costs cannot be included in the 
Implementation Cost) 

  (If submitting the General Worksheet) attached calculations 
documenting the energy usage and energy savings for each project listed 
in your application?  

 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact: 
• your Duke Energy account manager 

or, 
• the Duke Energy Smart $aver® team at 1-866-380-9580. 
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Instructions/Terms/Conditions  
Note: Please keep for your records- do not submit with the application 
 
1. Energy service companies or contractors may assist in preparing the application, but an authorized 

representative of the customer must sign this application to be eligible to participate in the Mercantile 
Self Direct Program. Completion of this application does not guarantee the approval of a Self Direct 
Custom Rebate. 

 
2. Once all documentation requested in this application is received by Duke Energy Ohio, Inc, and any 

follow-up information requested by Duke Energy is received, the rebate amount for each Energy 
Conservation Measure (ECM) will be communicated to the customer. The rebate amount will be 
based on ECM energy savings and ECM incremental installation cost. 

 
3. All rebates require approval by the Public Utilities Commission of Ohio.  Duke Energy Ohio, Inc will 

submit an application for rebate on the customer’s behalf upon customer attestation to program 
terms, conditions and requirements as outlined in the rebate offer letter and upon customer 
completion of attestation documents required by the Public Utilities Commission of Ohio. 

 
4. Duke Energy Ohio, Inc will issue a Self Direct Custom Rebate check, based on the approved rebate 

amount for each ECM, upon receiving approval from the Public Utilities Commission of Ohio.  Duke 
Energy Ohio, Inc does not guarantee PUCO approval. 
 

5. With the application, the customer must provide a list of all sites where the ECMs were installed. 
Duke Energy Ohio, Inc requests that sites of similar size, hours of operation and energy consuming 
characteristics be grouped together in one application for the determination of the rebate amount. The 
application should identify the site where each unique ECM was installed. 

 
6. Based on the information submitted with the application and the information gathered both before and 

after the initial installation of the ECM, Duke Energy Ohio, Inc will calculate the rebate amount for 
each ECM. 

  
7. Duke Energy Ohio, Inc may conduct random site inspections of a sample of the locations where the 

ECMs are installed to verify installation and operability of the ECMs and to obtain information needed 
to calculate the Approved Incentive Amount. 

 
8. Customers are encouraged to retain copies of all forms, invoices and supporting documentation for 

their records.  
 
9. Approved rebates are valid for 6 months from the date communicated to the customer by Duke 

Energy Ohio, Inc, subject to the expiration of measure eligibility based on project completion dates 
and application submission deadlines as defined by PUCO. Customers are encouraged to execute 
their rebate offer contracts and PUCO-required affidavits promptly to ensure eligibility is not forfeited.   
 

10. Duke Energy Ohio, Inc reserves the right to recover all unrecoverable costs associated with the 
project approval if the customer decides not to execute the rebate contract, after the project is 
approved by Duke Energy Ohio, Inc.   

 
11. Projects financially supported by other funding sources will be evaluated on a case-by-case basis for 

potential partial funding from Duke Energy Ohio, Inc. 
 
12. Participants must be Duke Energy Ohio, Inc nonresidential, mercantile customers with the project 

sites in the Duke Energy Ohio, Inc service territory.  
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13. Customers or trade allies may not use any Duke Energy logo without prior written permission.  
 
14. Only trade allies registered with Duke Energy are eligible to participate.  
 
15. All equipment must be new.  Used or rebuilt equipment is not eligible for incentives. All old existing 

equipment must be removed on retrofit projects.  
 
16. Disclaimers: Duke Energy Ohio, Inc 

a. does not endorse any particular manufacturer, product or system design within the program;  
b. will not be responsible for any tax liability imposed on the customer as a result of the payment 

of incentives;  
c. does not expressly or implicitly warrant the performance of installed equipment.  (Contact 

your contractor for details regarding equipment warranties.);  
d. is not responsible for the proper disposal/recycling of any waste generated or obsolete or old 

equipment as a result of this project;  
e. is not liable for any damage caused by the installation of the equipment nor for any damage 

caused by the malfunction of the installed equipment; and 
f. reserves the right to change or discontinue this program at any time. The acceptance of 

program applications is determined solely by Duke Energy Ohio, Inc. 
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The General Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file,
 which can be found at www.duke-energy com. This worksheet is for all projects that are not easily submitted through one of the other worksheets

Before you complete this application, please note the following important criteria:
       Submitting this application does not guarantee an incentive will be approved.
       Incentive       already decided to proceed.
       Electric demand and/or energy reductions must be well documented with auditable calculations.
       Incomplete applications will not be reviewed; all fields are required.

Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Direct Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application.
The prescriptive incentive applications can be found at:
http //www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp

Prescriptive rebate amounts are pre-approved. 

Name Lucas Dixon

Duke Energy Customer Contact Information (Match the information in Application Part 1): 
Name Don Elbe

Equipment Vendor / Project Engineer Contact Information

Company Plug Smart

Company Cinicinnati Public Schools
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List of Sites (Required) App No.
Rev.

Provide a list of sites addressed by this custom incentive application

225 12345678 01 Example: 123 Main Street, Anywhere USA 12345 Project Name(s) 5,840 42,000 38,000 12
0140-3636-01 1510 California Ave Cincinnati Ohio 45237 Heat Recovery Wheel 700 66,100 66,100 3

1 Site ID
Can be a store number, building name or other way to identify the location. If there is only one site involved in this application, then a Site ID is not necessary.

2 Account Numbers
Must match the facility of the proposed project(s). If there are multiple meters at a site, only include the meters that pertain to the project(s).

Conditioned 
Square 

Footage

Facility 
Age 

(years)

Annual 
Hours of 

Operation

Gross 
Square 

Footage
Site ID 
(see note 1)

Duke Energy Electric Account 
Number(s) (see note 2) Facility Address

List of Proposed Projects at 
each site
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For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)
 Lighting  Heating/Cooling X  Air Compressor
 VFD  Motors/Pumps  Process Equipment

Brief Project Description

If Existing Equipment is the Baseline, how many years of useful life remain or how many years until scheduled replacement?

Detailed Project Description Attached? Yes (Required)

Operating Hours (see note 4)

Start Hour End Hour Start Hour End Hour Start Hour End Hour
No 7:00 AM 3:00 PM 14                700               

Energy Savings
Baseline (see Note 3) Proposed Savings

18,759 kWh 0 kWh 18,759 kWh
0 kW 0 kW 0 kW

Yes Yes (Required)

Simple Payback
$0.10

$1,876

Yes
0 0

3 Baseline
Retrofit projects: the existing equipment is the baseline.
New construction projects: the baseline is the standard option in today's market, taking into account any applicable organizational,
local, state or federal codes or standards currently in effect.

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when
usage is not expected and why:

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs. Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where
the existing equipment must be replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple electric payback is less than 1 year, the rebate structure is affected. Double check average electric rate for correct payback.

Annual Electric Energy 
Electric Demand 
Calculations attached

Describe the Baseline (see note 3) Equipment/System

24 x 7
Weekday Saturday

       ne is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evan         

Describe how energy numbers were calculated

Aid handler with heat recovery

 Energy Management System
 Other, describe below: 

Sunday Total Annual 
Hours of Use

Weeks of 
Use in Year 
(see note 5)

Describe the Proposed High Efficiency Project

Heat Recovery Wheel

Used year round but savings are only claimed during summer heating season

Average electric rate ($/kWh) on the applicable accounts (see note 6)

Estimated annual electric savings 
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7)

Copy of vendor proposal is attached (see note 8)

Simple Electric Payback in years (see note 9) Total Payback in years

Air handler without heat recovery
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Ohio Mercantile Self Direct Program 
Application Guide & Cover Sheet 
 
Questions? Call 1-866-380-9580 or visit www.duke-energy.com. 
 
Email this form along with completed Mercantile Self Direct Prescriptive or Custom applications, proof of payment, energy savings calculations and 
spec sheets to SelfDirect@Duke-Energy.com.  You may also fax to 1-513-419-5572. 
 
Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please 
indicate mercantile qualification: 

  a single Duke Energy Ohio account 
  multiple accounts in Ohio (energy usage with other utilities may be counted toward the total) 

 
Please list Duke Energy account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required): 
 
Account Number Annual Usage Account Number Annual Usage 
4620-3671-01                   
                        
                        
                        
 
Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom 
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to 
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. 
 
Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must 
be evaluated using the Custom process.  Use the table on page two as a guide to determine which Self Direct program fits your 
project(s).  Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile 
Self Direct Prescriptive applications are listed, please refer to the measure list on that application.  If your measure is not listed, you 
may be eligible for a Self Direct Custom rebate.  Self Direct Custom applications, like Smart $aver Custom applications, should include 
detailed analysis of pre-project and post-project energy usage and project costs.  Please indicate which type of rebate applications are 
included in the table provided on page two. 
  
Please check each box to indicate completion of the following program requirements: 

 All sections of appropriate 
application(s) are completed 

    Proof of payment.*  
 

 Manufacturer’s Spec sheets  Energy model/calculations and 
detailed inputs for Custom 
applications 

 
* If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please include an additional document with 
an estimated breakout of costs for each Prescriptive and Custom energy conservation measure. 
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Application Type 

Replaced equipment at end of 
lifetime or because equipment 

failed** 
Replaced fully operational 

equipment to improve efficiency*** New Construction 

Lighting MSD Custom Part 1  
Custom Lighting Worksheet  

MSD Prescriptive Lighting  MSD Prescriptive Lighting  
MSD Custom Part 1  

Custom Lighting Worksheet  
MSD Custom Part 1  

Custom Lighting Worksheet  

Heating & Cooling MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Heating & Cooling 
 

MSD Custom Part 1  
MSD Custom General Worksheet  

Window Films, 
Programmable 
Thermostats, & 
Guest Room Energy 
Management 
Systems 
 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

MSD Prescriptive Heating & Cooling 
 

 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

Chillers & Thermal 
Storage 

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Chillers & Thermal 
Storage  

MSD Custom Part 1  
MSD Custom General Worksheet  

Motors & Pumps MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Motors, Pumps & 
Drives  

MSD Custom Part 1  
MSD Custom General Worksheet  

VFDs Not Applicable 

MSD Prescriptive Motors, Pumps & 
Drives  MSD Custom Part 1  

MSD Custom VFD Worksheet  MSD Custom Part 1  
MSD Custom VFD Worksheet  

Food Service MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Food Service  
MSD Custom Part 1  

MSD Custom General Worksheet  

Process MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Process  
MSD Custom Part 1  

MSD Custom General Worksheet  MSD Custom Part 1  
MSD Custom General Worksheet  

Energy 
Management 
Systems 

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

Behavioral*** & 
No/Low Cost 

MSD Custom Part 1   
MSD Custom General Worksheet   

 
** Under the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early 
replacement of fully functioning equipment.  All equipment replacements due to failure or old age will be evaluated via the 
Custom program. 
*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your 
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more 
energy efficient option.   
**** Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable.  Provide justification with your 
application.
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Proposed energy efficiency measures may be eligible for Self-Direct Custom rebates if they 
clearly reduce electrical consumption and/or demand as compared to the appropriate baseline. 
 
Before you complete this application, please note the following important criteria: 

• Submitting this application does not guarantee a rebate will be approved. 
• Rebates are based on electricity conservation only. 
• Electric demand and/or energy reductions must be well documented with auditable 

calculations. 
• Incomplete applications cannot be reviewed; all fields are required. 

 
Refer to the complete list of Instructions and Disclaimers, beginning on page 6. 
 
Notes on the Application Process 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact your Duke Energy Ohio, Inc account 
manager or the Duke Energy Smart $aver® team at 1-866-380-9580. 
 
Every application must include calculations of the baseline electrical usage and the electrical 
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You, 
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these 
calculations and submit them to Duke Energy for review. We strongly encourage the use of 
modeling software (such as eQuest or comparable) for complex projects. 
 
Upon receipt of your application, an acknowledgement email will be sent to you with an 
estimated response time based on an initial assessment of your application.  The application 
review may include some communication to resolve any questions about the project or to 
request additional information. Applications that are received complete without missing 
information have a faster review time.   
 
There are two ways to submit your completed application.  
 
Email your scanned form to: SelfDirect@duke-energy.com   
 
Or, fax your form to 513-419-5572 
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1. Contact Information (Required) 
 
 Duke Energy Customer Contact Information 
Company Name Cincinnati Public Schools 
Address  2651 Burnett Ave 
Project Contact Don Elbe 
City Cincinatti State OH Zip Code 45219 
Title  Utility Management Coordinator 
Office Phone 614-580-3352 Mobile Phone       Fax       
E-mail Address  elbedon@cpsboe.k12.oh.us 
 
Equipment Vendor / Contractor / Architect / Engineer Contact Information 

Company Name  Plug Smart 
Address  1275 Kinnear Road Suite 229 
City Columbus State OH Zip Code 43212 
Project Contact Lucas Dixon 
Title Operations Manager 
Office Phone 614-580-3352 Mobile Phone       Fax 1-800-518-5576 
E-mail Address lucas.dixon@plugsmart.com 
Describe Role Ensures rebate is correctly applied for 
 
Payment Information  
Payee Legal Company 
Name (as shown on 
Federal income tax return):  

Cincinnati Public Schools 

Mailing Address  2651 Burnett Ave 
City  Cincinatti State OH Zip Code 45219 
Type of organization (check one)  Individual/Sole Proprietor    Corporation    Partnership 

 Unit of Government    Non-Profit (non-corporation) 
Payee Federal Tax ID # of Legal 
Company Name Above:  31-6000758 

Who should receive incentive payment? (select one)  Customer      Vendor (Customer               
must sign below) 

If the vendor is to receive payment, please sign below: 
I hereby authorize payment of incentive directly to vendor: 
 
Customer Signature ____________________________ Date____/___/______ (mm/dd/yyyy) 
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2. Project Information (Required) 
 
A. Please indicate project type: 

 New Construction 
 Expansion at an existing facility 
 Replacing equipment due to equipment failure 
 Replacing equipment that is estimated to have remaining useful life of 2 years or less 
 Replacing equipment that is estimated to have remaining useful life of more than 2 years 
 Behavioral, operational and/or procedural programs/projects 

 
 
B. Please describe your project, or attach a detailed project description that describes the 

project. 
New public pre kindergarten - 8th grade school. 

 
 
C. When did you start and complete implementation? 

Start date   /    (mm/yyyy)  End date   / 2008   (mm/yyyy) 
 
 
D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)1?  

Lighting Controls 
 
 
E. Please indicate which worksheet(s) you are submitting for this application (check all that 

apply): 
 Lighting 
 Variable Frequency Drive (VFD) 
 Compressed Air 
 Energy Management System (EMS) 
 General (for projects not easily submitted using one of the above worksheets) 

 
 
F. Please tell us if there is anything about your electrical energy projections (either for the 

baseline or the proposed project) that you are either unsure about or for which you have 
made significant assumptions. Attach additional sheets as needed.  
      

 
 
Required: Attach a supplier or contractor invoice or other equivalent information documenting 
the Implementation Cost for each project listed in your application. (Note: self-install costs 
cannot be included in the Implementation Cost) 
 

                                                 
1 If your project involves some equipment that is eligible for prescriptive incentives and some equipment 
that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy 
analysis, then the equipment will be evaluated separately. If it is not feasible to separate the equipment 
for analysis, then the equipment will be evaluated together in the custom application. 





Mercantile Self Direct 
Nonresidential Custom Rebate Application 

PART 1 
 

Page 5  Rev 7/11 

Checklist for completing the Application 
 
INCOMPLETE APPLICATIONS WILL RESULT IN DELAYS IN DUKE ENERGY PROCESSING 
YOUR APPLICATION AND NOTIFYING YOU CONCERNING AY REBATES. Before submitting 
the application and the required supplementary information, use the following checklist to 
ensure that your application is complete and the information in the application is accurate.  
(Note: this checklist is for your use only – do not submit this checklist with your application) 
 
  Section No. 
& Title Have You: 
1.   Contact 
Information 

 Completed the contact information for the Duke Energy customer? 
  Completed the contact information for the equipment vendor / project 

engineer that can answer questions about the technical aspects of the 
project, if that is a different person than above? 

2.  Project 
Information 

  Answered the questions A-E, including providing a description of your 
project. 

 Completed and attached the lighting, compressed air, VFD, EMS 
and/or General worksheet(s)? 

3. Signature   Signed your name? 
  Printed your name? 
  Entered the date? 

Supplementary 
information 
(Required) 

  Attached a supplier or contractor’s invoice or other equivalent 
information documenting the Implementation Cost for projects listed in 
your application? (Note: self-install costs cannot be included in the 
Implementation Cost) 

  (If submitting the General Worksheet) attached calculations 
documenting the energy usage and energy savings for each project listed 
in your application?  

 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact: 
• your Duke Energy account manager 

or, 
• the Duke Energy Smart $aver® team at 1-866-380-9580. 
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Instructions/Terms/Conditions  
Note: Please keep for your records- do not submit with the application 
 
1. Energy service companies or contractors may assist in preparing the application, but an authorized 

representative of the customer must sign this application to be eligible to participate in the Mercantile 
Self Direct Program. Completion of this application does not guarantee the approval of a Self Direct 
Custom Rebate. 

 
2. Once all documentation requested in this application is received by Duke Energy Ohio, Inc, and any 

follow-up information requested by Duke Energy is received, the rebate amount for each Energy 
Conservation Measure (ECM) will be communicated to the customer. The rebate amount will be 
based on ECM energy savings and ECM incremental installation cost. 

 
3. All rebates require approval by the Public Utilities Commission of Ohio.  Duke Energy Ohio, Inc will 

submit an application for rebate on the customer’s behalf upon customer attestation to program 
terms, conditions and requirements as outlined in the rebate offer letter and upon customer 
completion of attestation documents required by the Public Utilities Commission of Ohio. 

 
4. Duke Energy Ohio, Inc will issue a Self Direct Custom Rebate check, based on the approved rebate 

amount for each ECM, upon receiving approval from the Public Utilities Commission of Ohio.  Duke 
Energy Ohio, Inc does not guarantee PUCO approval. 
 

5. With the application, the customer must provide a list of all sites where the ECMs were installed. 
Duke Energy Ohio, Inc requests that sites of similar size, hours of operation and energy consuming 
characteristics be grouped together in one application for the determination of the rebate amount. The 
application should identify the site where each unique ECM was installed. 

 
6. Based on the information submitted with the application and the information gathered both before and 

after the initial installation of the ECM, Duke Energy Ohio, Inc will calculate the rebate amount for 
each ECM. 

  
7. Duke Energy Ohio, Inc may conduct random site inspections of a sample of the locations where the 

ECMs are installed to verify installation and operability of the ECMs and to obtain information needed 
to calculate the Approved Incentive Amount. 

 
8. Customers are encouraged to retain copies of all forms, invoices and supporting documentation for 

their records.  
 
9. Approved rebates are valid for 6 months from the date communicated to the customer by Duke 

Energy Ohio, Inc, subject to the expiration of measure eligibility based on project completion dates 
and application submission deadlines as defined by PUCO. Customers are encouraged to execute 
their rebate offer contracts and PUCO-required affidavits promptly to ensure eligibility is not forfeited.   
 

10. Duke Energy Ohio, Inc reserves the right to recover all unrecoverable costs associated with the 
project approval if the customer decides not to execute the rebate contract, after the project is 
approved by Duke Energy Ohio, Inc.   

 
11. Projects financially supported by other funding sources will be evaluated on a case-by-case basis for 

potential partial funding from Duke Energy Ohio, Inc. 
 
12. Participants must be Duke Energy Ohio, Inc nonresidential, mercantile customers with the project 

sites in the Duke Energy Ohio, Inc service territory.  
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13. Customers or trade allies may not use any Duke Energy logo without prior written permission.  
 
14. Only trade allies registered with Duke Energy are eligible to participate.  
 
15. All equipment must be new.  Used or rebuilt equipment is not eligible for incentives. All old existing 

equipment must be removed on retrofit projects.  
 
16. Disclaimers: Duke Energy Ohio, Inc 

a. does not endorse any particular manufacturer, product or system design within the program;  
b. will not be responsible for any tax liability imposed on the customer as a result of the payment 

of incentives;  
c. does not expressly or implicitly warrant the performance of installed equipment.  (Contact 

your contractor for details regarding equipment warranties.);  
d. is not responsible for the proper disposal/recycling of any waste generated or obsolete or old 

equipment as a result of this project;  
e. is not liable for any damage caused by the installation of the equipment nor for any damage 

caused by the malfunction of the installed equipment; and 
f. reserves the right to change or discontinue this program at any time. The acceptance of 

program applications is determined solely by Duke Energy Ohio, Inc. 
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The General Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file,
 which can be found at www.duke-energy com. This worksheet is for all projects that are not easily submitted through one of the other worksheets

Before you complete this application, please note the following important criteria:
       Incentive approval is required PRIOR to equipment purchase, or any other activity which would indicate that the Duke Energy customer has  

already decided to proceed.
       Submitting this application does not guarantee an incentive will be approved.
       Incentives are based on electricity conservation only.
       Electric demand and/or energy reductions must be well documented with auditable calculations.
       Simple payback without incentive must be greater than 1 year.
       Incomplete applications will not be reviewed; all fields are required.

Refer to the complete list of Instructions and Disclaimers, found in the Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Before proceeding with the custom application, please verify that your project is not on the prescriptive incentive application.
The prescriptive incentive applications can be found at:
KY http://www.duke-energy.com/kentucky-business/energy-management/energy-efficiency-incentives asp

Kentucky only: custom incentives only available to K-12 school facilities; prescriptive incentives available for those not on rate TT.
OH http://www.duke-energy.com/ohio-business/energy-management/energy-efficiency-incentives.asp
NC http://www.duke-energy.com/north-carolina-business/energy-management/energy-efficiency-incentives.asp
SC http://www.duke-energy.com/south-carolina-business/energy-management/energy-efficiency-incentives asp
Prescriptive incentives are already pre-approved and the application is submitted after project implementation. 
Take note of the equipment eligibility on the prescriptive application before planning to utilize the prescriptive application.

Company Plug Smart

Company Cincinnati Public Schools

Name Lucas Dixon

Duke Energy Customer Contact Information (Match the information in Application Part 1): 
Name Michael Burson

Equipment Vendor / Project Engineer Contact Information
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List of Sites (Required) App No.
Rev.

Provide a list of sites addressed by this custom incentive application

225 12345678 01 Example: 123 Main Street, Anywhere USA 12345 Project Name(s) 5,840 42,000 38,000 12
4620-3671-01 4323 Glenway Ave Cincinnati OH 45205 Heat Recovery Wheels 700 3

1 Site ID
Can be a store number, building name or other way to identify the location. If there is only one site involved in this application, then a Site ID is not necessary.

2 Account Numbers
Must match the facility of the proposed project(s). If there are multiple meters at a site, only include the meters that pertain to the project(s).

Facility Address
List of Proposed Projects at 

each site

Conditioned 
Square 

Footage

Facility 
Age 

(years)

Annual 
Hours of 

Operation

Gross 
Square 

Footage
Site ID 
(see note 1)

Duke Energy Electric Account 
Number(s) (see note 2)
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For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)
 Lighting  Heating/Cooling X  Air Compressor
 VFD  Motors/Pumps  Process Equipment

Brief Project Description

If Existing Equipment is the Baseline, how many years of useful life remain or how many years until replacement?
Detailed Project Description Attached? Yes (Required)

Operating Hours (see note 4)

Start Hour End Hour Start Hour End Hour Start Hour End Hour
No 7:00 AM 3:30 PM 14                700               

Energy Savings
Baseline (see Note 3) Proposed Savings

23,435 kWh 0 kWh 23,435 kWh
0 kW 0 kW 0 kW

Yes Yes (Required)

Simple Payback
$0.10

$2,344

Yes
0 0

3 Baseline
Retrofit projects: the existing equipment is the baseline unless that equipment must be replaced for some reason anyway.
New construction projects or where the existing equipment must be replaced anyway: the baseline is the standard option in today's market,
taking into account any applicable organizational, local, state or federal codes or standards currently in effect.

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when
usage is not expected and why:

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs. Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where
the existing equipment must be replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor proposal is attached
Vendor proposal of proposed system is always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple electric payback is less than 1 year, then no incentive can be approved. Double check average electric rate for correct payback.

Annual Electric Energy 
Electric Demand 
Calculations attached

Describe the Baseline (see note 3) Equipment/System

24 x 7
Weekday Saturday

Heat recovery wheels installed. 

       ne is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evan         

Describe how energy numbers were calculated

 Energy Management System
 Other, describe below: 

Sunday Total Annual 
Hours of Use

Weeks of 
Use in Year 
(see note 5)

Describe the Proposed High Efficiency Project

Heat recovery wheels

Savings only calculated for summer hours, gas heating systems are used during the winter. 

Average electric rate ($/kWh) on the applicable accounts (see note 6)

Estimated annual electric savings 
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7)

Copy of vendor proposal is attached (see note 8)

Simple Electric Payback in years (see note 9) Total Payback in years

No heat recovery wheels installed
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Ohio Mercantile Self Direct Program 
Application Guide & Cover Sheet 
 
Questions? Call 1-866-380-9580 or visit www.duke-energy.com. 
 
Email this form along with completed Mercantile Self Direct Prescriptive or Custom applications, proof of payment, energy savings calculations and 
spec sheets to SelfDirect@Duke-Energy.com.  You may also fax to 1-513-419-5572. 
 
Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please 
indicate mercantile qualification: 

  a single Duke Energy Ohio account 
  multiple accounts in Ohio (energy usage with other utilities may be counted toward the total) 

 
Please list Duke Energy account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required): 
 
Account Number Annual Usage Account Number Annual Usage 
3880-3662-01                   
                        
                        
                        
 
Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom 
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to 
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. 
 
Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must 
be evaluated using the Custom process.  Use the table on page two as a guide to determine which Self Direct program fits your 
project(s).  Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile 
Self Direct Prescriptive applications are listed, please refer to the measure list on that application.  If your measure is not listed, you 
may be eligible for a Self Direct Custom rebate.  Self Direct Custom applications, like Smart $aver Custom applications, should include 
detailed analysis of pre-project and post-project energy usage and project costs.  Please indicate which type of rebate applications are 
included in the table provided on page two. 
  
Please check each box to indicate completion of the following program requirements: 

 All sections of appropriate 
application(s) are completed 

    Proof of payment.*  
 

 Manufacturer’s Spec sheets  Energy model/calculations and 
detailed inputs for Custom 
applications 

 
* If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please include an additional document with 
an estimated breakout of costs for each Prescriptive and Custom energy conservation measure. 
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Application Type 

Replaced equipment at end of 
lifetime or because equipment 

failed** 
Replaced fully operational 

equipment to improve efficiency*** New Construction 

Lighting MSD Custom Part 1  
Custom Lighting Worksheet  

MSD Prescriptive Lighting  MSD Prescriptive Lighting  
MSD Custom Part 1  

Custom Lighting Worksheet  
MSD Custom Part 1  

Custom Lighting Worksheet  

Heating & Cooling MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Heating & Cooling 
 

MSD Custom Part 1  
MSD Custom General Worksheet  

Window Films, 
Programmable 
Thermostats, & 
Guest Room Energy 
Management 
Systems 
 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

MSD Prescriptive Heating & Cooling 
 

 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

Chillers & Thermal 
Storage 

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Chillers & Thermal 
Storage  

MSD Custom Part 1  
MSD Custom General Worksheet  

Motors & Pumps MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Motors, Pumps & 
Drives  

MSD Custom Part 1  
MSD Custom General Worksheet  

VFDs Not Applicable 

MSD Prescriptive Motors, Pumps & 
Drives  MSD Custom Part 1  

MSD Custom VFD Worksheet  MSD Custom Part 1  
MSD Custom VFD Worksheet  

Food Service MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Food Service  
MSD Custom Part 1  

MSD Custom General Worksheet  

Process MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Process  
MSD Custom Part 1  

MSD Custom General Worksheet  MSD Custom Part 1  
MSD Custom General Worksheet  

Energy 
Management 
Systems 

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

Behavioral*** & 
No/Low Cost 

MSD Custom Part 1   
MSD Custom General Worksheet   

 
** Under the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early 
replacement of fully functioning equipment.  All equipment replacements due to failure or old age will be evaluated via the 
Custom program. 
*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your 
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more 
energy efficient option.   
**** Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable.  Provide justification with your 
application.
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Proposed energy efficiency measures may be eligible for Self-Direct Custom rebates if they 
clearly reduce electrical consumption and/or demand as compared to the appropriate baseline. 
 
Before you complete this application, please note the following important criteria: 

• Submitting this application does not guarantee a rebate will be approved. 
• Rebates are based on electricity conservation only. 
• Electric demand and/or energy reductions must be well documented with auditable 

calculations. 
• Incomplete applications cannot be reviewed; all fields are required. 

 
Refer to the complete list of Instructions and Disclaimers, beginning on page 6. 
 
Notes on the Application Process 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact your Duke Energy Ohio, Inc account 
manager or the Duke Energy Smart $aver® team at 1-866-380-9580. 
 
Every application must include calculations of the baseline electrical usage and the electrical 
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You, 
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these 
calculations and submit them to Duke Energy for review. We strongly encourage the use of 
modeling software (such as eQuest or comparable) for complex projects. 
 
Upon receipt of your application, an acknowledgement email will be sent to you with an 
estimated response time based on an initial assessment of your application.  The application 
review may include some communication to resolve any questions about the project or to 
request additional information. Applications that are received complete without missing 
information have a faster review time.   
 
There are two ways to submit your completed application.  
 
Email your scanned form to: SelfDirect@duke-energy.com   
 
Or, fax your form to 513-419-5572 
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1. Contact Information (Required) 
 
 Duke Energy Customer Contact Information 
Company Name Cincinnati Public Schools 
Address  2651 Burnett Ave 
Project Contact Don Elbe 
City Cincinatti State OH Zip Code 45219 
Title  Utility Management Coordinator 
Office Phone 513-363-0754 Mobile Phone       Fax       
E-mail Address  elbedon@cpsboe.k12.oh.us 
 
Equipment Vendor / Contractor / Architect / Engineer Contact Information 

Company Name  Plug Smart 
Address  1275 Kinnear Road Suite 229 
City Columbus State OH Zip Code 43212 
Project Contact Lucas Dixon 
Title Operations Manager 
Office Phone 614-580-3352 Mobile Phone       Fax 1-800-518-5576 
E-mail Address lucas.dixon@plugsmart.com 
Describe Role Ensures rebate is correctly applied for 
 
Payment Information  
Payee Legal Company 
Name (as shown on 
Federal income tax return):  

Cincinnati Public Schools 

Mailing Address  2651 Burnett Ave 
City  Cincinatti State OH Zip Code 45219 
Type of organization (check one)  Individual/Sole Proprietor    Corporation    Partnership 

 Unit of Government    Non-Profit (non-corporation) 
Payee Federal Tax ID # of Legal 
Company Name Above:  31-6000758 

Who should receive incentive payment? (select one)  Customer      Vendor (Customer               
must sign below) 

If the vendor is to receive payment, please sign below: 
I hereby authorize payment of incentive directly to vendor: 
 
Customer Signature ____________________________ Date____/___/______ (mm/dd/yyyy) 
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2. Project Information (Required) 
 
A. Please indicate project type: 

 New Construction 
 Expansion at an existing facility 
 Replacing equipment due to equipment failure 
 Replacing equipment that is estimated to have remaining useful life of 2 years or less 
 Replacing equipment that is estimated to have remaining useful life of more than 2 years 
 Behavioral, operational and/or procedural programs/projects 

 
 
B. Please describe your project, or attach a detailed project description that describes the 

project. 
New K-6 magnet schools with a focus on learning the German language. 

 
 
C. When did you start and complete implementation? 

Start date   /    (mm/yyyy)  End date   08/2008   (mm/yyyy) 
 
 
D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)1?  

Lighting Controls 
 
 
E. Please indicate which worksheet(s) you are submitting for this application (check all that 

apply): 
 Lighting 
 Variable Frequency Drive (VFD) 
 Compressed Air 
 Energy Management System (EMS) 
 General (for projects not easily submitted using one of the above worksheets) 

 
 
F. Please tell us if there is anything about your electrical energy projections (either for the 

baseline or the proposed project) that you are either unsure about or for which you have 
made significant assumptions. Attach additional sheets as needed.  
      

 
 
Required: Attach a supplier or contractor invoice or other equivalent information documenting 
the Implementation Cost for each project listed in your application. (Note: self-install costs 
cannot be included in the Implementation Cost) 
 

                                                 
1 If your project involves some equipment that is eligible for prescriptive incentives and some equipment 
that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy 
analysis, then the equipment will be evaluated separately. If it is not feasible to separate the equipment 
for analysis, then the equipment will be evaluated together in the custom application. 
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Checklist for completing the Application 
 
INCOMPLETE APPLICATIONS WILL RESULT IN DELAYS IN DUKE ENERGY PROCESSING 
YOUR APPLICATION AND NOTIFYING YOU CONCERNING AY REBATES. Before submitting 
the application and the required supplementary information, use the following checklist to 
ensure that your application is complete and the information in the application is accurate.  
(Note: this checklist is for your use only – do not submit this checklist with your application) 
 
  Section No. 
& Title Have You: 
1.   Contact 
Information 

 Completed the contact information for the Duke Energy customer? 
  Completed the contact information for the equipment vendor / project 

engineer that can answer questions about the technical aspects of the 
project, if that is a different person than above? 

2.  Project 
Information 

  Answered the questions A-E, including providing a description of your 
project. 

 Completed and attached the lighting, compressed air, VFD, EMS 
and/or General worksheet(s)? 

3. Signature   Signed your name? 
  Printed your name? 
  Entered the date? 

Supplementary 
information 
(Required) 

  Attached a supplier or contractor’s invoice or other equivalent 
information documenting the Implementation Cost for projects listed in 
your application? (Note: self-install costs cannot be included in the 
Implementation Cost) 

  (If submitting the General Worksheet) attached calculations 
documenting the energy usage and energy savings for each project listed 
in your application?  

 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact: 
• your Duke Energy account manager 

or, 
• the Duke Energy Smart $aver® team at 1-866-380-9580. 
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Instructions/Terms/Conditions  
Note: Please keep for your records- do not submit with the application 
 
1. Energy service companies or contractors may assist in preparing the application, but an authorized 

representative of the customer must sign this application to be eligible to participate in the Mercantile 
Self Direct Program. Completion of this application does not guarantee the approval of a Self Direct 
Custom Rebate. 

 
2. Once all documentation requested in this application is received by Duke Energy Ohio, Inc, and any 

follow-up information requested by Duke Energy is received, the rebate amount for each Energy 
Conservation Measure (ECM) will be communicated to the customer. The rebate amount will be 
based on ECM energy savings and ECM incremental installation cost. 

 
3. All rebates require approval by the Public Utilities Commission of Ohio.  Duke Energy Ohio, Inc will 

submit an application for rebate on the customer’s behalf upon customer attestation to program 
terms, conditions and requirements as outlined in the rebate offer letter and upon customer 
completion of attestation documents required by the Public Utilities Commission of Ohio. 

 
4. Duke Energy Ohio, Inc will issue a Self Direct Custom Rebate check, based on the approved rebate 

amount for each ECM, upon receiving approval from the Public Utilities Commission of Ohio.  Duke 
Energy Ohio, Inc does not guarantee PUCO approval. 
 

5. With the application, the customer must provide a list of all sites where the ECMs were installed. 
Duke Energy Ohio, Inc requests that sites of similar size, hours of operation and energy consuming 
characteristics be grouped together in one application for the determination of the rebate amount. The 
application should identify the site where each unique ECM was installed. 

 
6. Based on the information submitted with the application and the information gathered both before and 

after the initial installation of the ECM, Duke Energy Ohio, Inc will calculate the rebate amount for 
each ECM. 

  
7. Duke Energy Ohio, Inc may conduct random site inspections of a sample of the locations where the 

ECMs are installed to verify installation and operability of the ECMs and to obtain information needed 
to calculate the Approved Incentive Amount. 

 
8. Customers are encouraged to retain copies of all forms, invoices and supporting documentation for 

their records.  
 
9. Approved rebates are valid for 6 months from the date communicated to the customer by Duke 

Energy Ohio, Inc, subject to the expiration of measure eligibility based on project completion dates 
and application submission deadlines as defined by PUCO. Customers are encouraged to execute 
their rebate offer contracts and PUCO-required affidavits promptly to ensure eligibility is not forfeited.   
 

10. Duke Energy Ohio, Inc reserves the right to recover all unrecoverable costs associated with the 
project approval if the customer decides not to execute the rebate contract, after the project is 
approved by Duke Energy Ohio, Inc.   

 
11. Projects financially supported by other funding sources will be evaluated on a case-by-case basis for 

potential partial funding from Duke Energy Ohio, Inc. 
 
12. Participants must be Duke Energy Ohio, Inc nonresidential, mercantile customers with the project 

sites in the Duke Energy Ohio, Inc service territory.  
 



Mercantile Self Direct 
Nonresidential Custom Rebate Application 

PART 1 
 

Page 7  Rev 7/11 

13. Customers or trade allies may not use any Duke Energy logo without prior written permission.  
 
14. Only trade allies registered with Duke Energy are eligible to participate.  
 
15. All equipment must be new.  Used or rebuilt equipment is not eligible for incentives. All old existing 

equipment must be removed on retrofit projects.  
 
16. Disclaimers: Duke Energy Ohio, Inc 

a. does not endorse any particular manufacturer, product or system design within the program;  
b. will not be responsible for any tax liability imposed on the customer as a result of the payment 

of incentives;  
c. does not expressly or implicitly warrant the performance of installed equipment.  (Contact 

your contractor for details regarding equipment warranties.);  
d. is not responsible for the proper disposal/recycling of any waste generated or obsolete or old 

equipment as a result of this project;  
e. is not liable for any damage caused by the installation of the equipment nor for any damage 

caused by the malfunction of the installed equipment; and 
f. reserves the right to change or discontinue this program at any time. The acceptance of 

program applications is determined solely by Duke Energy Ohio, Inc. 
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GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 7/11

The General Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file,
 which can be found at www.duke-energy com. This worksheet is for all projects that are not easily submitted through one of the other worksheets

Before you complete this application, please note the following important criteria:
       Submitting this application does not guarantee an incentive will be approved.
       Incentive       already decided to proceed.
       Electric demand and/or energy reductions must be well documented with auditable calculations.
       Incomplete applications will not be reviewed; all fields are required.

Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Direct Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application.
The prescriptive incentive applications can be found at:
http //www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp

Prescriptive rebate amounts are pre-approved. 

Name Lucas Dixon

Duke Energy Customer Contact Information (Match the information in Application Part 1): 
Name Don Elbe

Equipment Vendor / Project Engineer Contact Information

Company Plug Smart

Company Cincinnati Public Schools
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List of Sites (Required) App No.
Rev.

Provide a list of sites addressed by this custom incentive application

225 12345678 01 Example: 123 Main Street, Anywhere USA 12345 Project Name(s) 5,840 42,000 38,000 12
3880-3662-01 3645 Clifton Avenue Cincinnati OH 45220 Heat Recovery Wheels 1,225 84,144 84,144 3

1 Site ID
Can be a store number, building name or other way to identify the location. If there is only one site involved in this application, then a Site ID is not necessary.

2 Account Numbers
Must match the facility of the proposed project(s). If there are multiple meters at a site, only include the meters that pertain to the project(s).

Conditioned 
Square 

Footage

Facility 
Age 

(years)

Annual 
Hours of 

Operation

Gross 
Square 

Footage
Site ID 
(see note 1)

Duke Energy Electric Account 
Number(s) (see note 2) Facility Address

List of Proposed Projects at 
each site
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For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)
 Lighting  Heating/Cooling X  Air Compressor
 VFD  Motors/Pumps  Process Equipment

Brief Project Description

If Existing Equipment is the Baseline, how many years of useful life remain or how many years until scheduled replacement?

Detailed Project Description Attached? Yes (Required)

Operating Hours (see note 4)

Start Hour End Hour Start Hour End Hour Start Hour End Hour
7:00 AM 3:00 PM 29                1,225            

Energy Savings
Baseline (see Note 3) Proposed Savings

34,653 kWh 0 kWh 34,653 kWh
0 kW 0 kW 0 kW

Yes Yes (Required)

Simple Payback
$0.10

$3 465

Yes
0 0

3 Baseline
Retrofit projects: the existing equipment is the baseline.
New construction projects: the baseline is the standard option in today's market, taking into account any applicable organizational,
local, state or federal codes or standards currently in effect.

4 Operating Hours
Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours
between the sites on a separate sheet.

5 Weeks of Use in Year
If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when
usage is not expected and why:

6 Average electric rate ($/kWh)
If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project
Costs exclude self installation costs. Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where
the existing equipment must be replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached
Vendor invoices detailing costs of the project are always required.
New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback
If the simple electric payback is less than 1 year, the rebate structure is affected. Double check average electric rate for correct payback.

Electric Demand 
Calculations attached

Describe the Baseline (see note 3) Equipment/System

24 x 7
Weekday Saturday

Describe how energy numbers were calculated

 Energy Management System
 Other, describe below: 

Heat Recovery Units

Sunday Total Annual 
Hours of Use

Weeks of 
Use in Year 
(see note 5)

Describe the Proposed High Efficiency Project
Heat recovery units installed on air handlers. No heat recovery units installed on air handlers

       ne is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evan         

Savings only calculated for summer hours, gas heating systems are used during the winter. 

Average electric rate ($/kWh) on the applicable accounts (see note 6)

Estimated annual electric savings 
Other annual savings in addition to electric savings, such as operations, maintenance, other fuels
Incremental cost to implement the project (equipment & installation) (see note 7)

Copy of vendor proposal is attached (see note 8)

Simple Electric Payback in years (see note 9) Total Payback in years

Annual Electric Energy 
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Ohio Mercantile Self Direct Program 
Application Guide & Cover Sheet 
 
Questions? Call 1-866-380-9580 or visit www.duke-energy.com. 
 
Email this form along with completed Mercantile Self Direct Prescriptive or Custom applications, proof of payment, energy savings calculations and 
spec sheets to SelfDirect@Duke-Energy.com.  You may also fax to 1-513-419-5572. 
 
Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please 
indicate mercantile qualification: 

  a single Duke Energy Ohio account 
  multiple accounts in Ohio (energy usage with other utilities may be counted toward the total) 

 
Please list Duke Energy account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required): 
 
Account Number Annual Usage Account Number Annual Usage 
2730-3614-01                   
                        
                        
                        
 
Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom 
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to 
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. 
 
Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must 
be evaluated using the Custom process.  Use the table on page two as a guide to determine which Self Direct program fits your 
project(s).  Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile 
Self Direct Prescriptive applications are listed, please refer to the measure list on that application.  If your measure is not listed, you 
may be eligible for a Self Direct Custom rebate.  Self Direct Custom applications, like Smart $aver Custom applications, should include 
detailed analysis of pre-project and post-project energy usage and project costs.  Please indicate which type of rebate applications are 
included in the table provided on page two. 
  
Please check each box to indicate completion of the following program requirements: 

 All sections of appropriate 
application(s) are completed 

    Proof of payment.*  
 

 Manufacturer’s Spec sheets  Energy model/calculations and 
detailed inputs for Custom 
applications 

 
* If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please include an additional document with 
an estimated breakout of costs for each Prescriptive and Custom energy conservation measure. 
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Application Type 

Replaced equipment at end of 
lifetime or because equipment 

failed** 
Replaced fully operational 

equipment to improve efficiency*** New Construction 

Lighting MSD Custom Part 1  
Custom Lighting Worksheet  

MSD Prescriptive Lighting  MSD Prescriptive Lighting  
MSD Custom Part 1  

Custom Lighting Worksheet  
MSD Custom Part 1  

Custom Lighting Worksheet  

Heating & Cooling MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Heating & Cooling 
 

MSD Custom Part 1  
MSD Custom General Worksheet  

Window Films, 
Programmable 
Thermostats, & 
Guest Room Energy 
Management 
Systems 
 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

MSD Prescriptive Heating & Cooling 
 

 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

Chillers & Thermal 
Storage 

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Chillers & Thermal 
Storage  

MSD Custom Part 1  
MSD Custom General Worksheet  

Motors & Pumps MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Motors, Pumps & 
Drives  

MSD Custom Part 1  
MSD Custom General Worksheet  

VFDs Not Applicable 

MSD Prescriptive Motors, Pumps & 
Drives  MSD Custom Part 1  

MSD Custom VFD Worksheet  MSD Custom Part 1  
MSD Custom VFD Worksheet  

Food Service MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Food Service  
MSD Custom Part 1  

MSD Custom General Worksheet  

Process MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Process  
MSD Custom Part 1  

MSD Custom General Worksheet  MSD Custom Part 1  
MSD Custom General Worksheet  

Energy 
Management 
Systems 

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

Behavioral*** & 
No/Low Cost 

MSD Custom Part 1   
MSD Custom General Worksheet   

 
** Under the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early 
replacement of fully functioning equipment.  All equipment replacements due to failure or old age will be evaluated via the 
Custom program. 
*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your 
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more 
energy efficient option.   
**** Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable.  Provide justification with your 
application.
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Proposed energy efficiency measures may be eligible for Self-Direct Custom rebates if they 
clearly reduce electrical consumption and/or demand as compared to the appropriate baseline. 
 
Before you complete this application, please note the following important criteria: 

• Submitting this application does not guarantee a rebate will be approved. 
• Rebates are based on electricity conservation only. 
• Electric demand and/or energy reductions must be well documented with auditable 

calculations. 
• Incomplete applications cannot be reviewed; all fields are required. 

 
Refer to the complete list of Instructions and Disclaimers, beginning on page 6. 
 
Notes on the Application Process 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact your Duke Energy Ohio, Inc account 
manager or the Duke Energy Smart $aver® team at 1-866-380-9580. 
 
Every application must include calculations of the baseline electrical usage and the electrical 
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You, 
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these 
calculations and submit them to Duke Energy for review. We strongly encourage the use of 
modeling software (such as eQuest or comparable) for complex projects. 
 
Upon receipt of your application, an acknowledgement email will be sent to you with an 
estimated response time based on an initial assessment of your application.  The application 
review may include some communication to resolve any questions about the project or to 
request additional information. Applications that are received complete without missing 
information have a faster review time.   
 
There are two ways to submit your completed application.  
 
Email your scanned form to: SelfDirect@duke-energy.com   
 
Or, fax your form to 513-419-5572 
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1. Contact Information (Required) 
 
 Duke Energy Customer Contact Information 
Company Name Cincinnati Public Schools 
Address  2651 Burnett Ave 
Project Contact Don Elbe 
City Cincinatti State OH Zip Code 45219 
Title  Utility Management Coordinator 
Office Phone 513-363-0754 Mobile Phone       Fax       
E-mail Address  elbedon@cpsboe.k12.oh.us 
 
Equipment Vendor / Contractor / Architect / Engineer Contact Information 

Company Name  Plug Smart 
Address  1275 Kinnear Road Suite 229 
City Columbus State OH Zip Code 43212 
Project Contact Lucas Dixon 
Title Operations Manager 
Office Phone 614-580-3352 Mobile Phone       Fax 1-800-518-5576 
E-mail Address lucas.dixon@plugsmart.com 
Describe Role Ensures rebate is correctly applied for 
 
Payment Information  
Payee Legal Company 
Name (as shown on 
Federal income tax return):  

Cincinnati Public Schools 

Mailing Address  2651 Burnett Ave 
City  Cincinatti State OH Zip Code 45219 
Type of organization (check one)  Individual/Sole Proprietor    Corporation    Partnership 

 Unit of Government    Non-Profit (non-corporation) 
Payee Federal Tax ID # of Legal 
Company Name Above:  31-6000758 

Who should receive incentive payment? (select one)  Customer      Vendor (Customer               
must sign below) 

If the vendor is to receive payment, please sign below: 
I hereby authorize payment of incentive directly to vendor: 
 
Customer Signature ____________________________ Date____/___/______ (mm/dd/yyyy) 
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2. Project Information (Required) 
 
A. Please indicate project type: 

 New Construction 
 Expansion at an existing facility 
 Replacing equipment due to equipment failure 
 Replacing equipment that is estimated to have remaining useful life of 2 years or less 
 Replacing equipment that is estimated to have remaining useful life of more than 2 years 
 Behavioral, operational and/or procedural programs/projects 

 
 
B. Please describe your project, or attach a detailed project description that describes the 

project. 
New elementary school in the CPS district 

 
 
C. When did you start and complete implementation? 

Start date   /    (mm/yyyy)  End date   08/2008   (mm/yyyy) 
 
 
D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)1?  

      
 
 
E. Please indicate which worksheet(s) you are submitting for this application (check all that 

apply): 
 Lighting 
 Variable Frequency Drive (VFD) 
 Compressed Air 
 Energy Management System (EMS) 
 General (for projects not easily submitted using one of the above worksheets) 

 
 
F. Please tell us if there is anything about your electrical energy projections (either for the 

baseline or the proposed project) that you are either unsure about or for which you have 
made significant assumptions. Attach additional sheets as needed.  
      

 
 
Required: Attach a supplier or contractor invoice or other equivalent information documenting 
the Implementation Cost for each project listed in your application. (Note: self-install costs 
cannot be included in the Implementation Cost) 
 

                                                 
1 If your project involves some equipment that is eligible for prescriptive incentives and some equipment 
that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy 
analysis, then the equipment will be evaluated separately. If it is not feasible to separate the equipment 
for analysis, then the equipment will be evaluated together in the custom application. 
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Checklist for completing the Application 
 
INCOMPLETE APPLICATIONS WILL RESULT IN DELAYS IN DUKE ENERGY PROCESSING 
YOUR APPLICATION AND NOTIFYING YOU CONCERNING AY REBATES. Before submitting 
the application and the required supplementary information, use the following checklist to 
ensure that your application is complete and the information in the application is accurate.  
(Note: this checklist is for your use only – do not submit this checklist with your application) 
 
  Section No. 
& Title Have You: 
1.   Contact 
Information 

 Completed the contact information for the Duke Energy customer? 
  Completed the contact information for the equipment vendor / project 

engineer that can answer questions about the technical aspects of the 
project, if that is a different person than above? 

2.  Project 
Information 

  Answered the questions A-E, including providing a description of your 
project. 

 Completed and attached the lighting, compressed air, VFD, EMS 
and/or General worksheet(s)? 

3. Signature   Signed your name? 
  Printed your name? 
  Entered the date? 

Supplementary 
information 
(Required) 

  Attached a supplier or contractor’s invoice or other equivalent 
information documenting the Implementation Cost for projects listed in 
your application? (Note: self-install costs cannot be included in the 
Implementation Cost) 

  (If submitting the General Worksheet) attached calculations 
documenting the energy usage and energy savings for each project listed 
in your application?  

 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact: 
• your Duke Energy account manager 

or, 
• the Duke Energy Smart $aver® team at 1-866-380-9580. 
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Instructions/Terms/Conditions  
Note: Please keep for your records- do not submit with the application 
 
1. Energy service companies or contractors may assist in preparing the application, but an authorized 

representative of the customer must sign this application to be eligible to participate in the Mercantile 
Self Direct Program. Completion of this application does not guarantee the approval of a Self Direct 
Custom Rebate. 

 
2. Once all documentation requested in this application is received by Duke Energy Ohio, Inc, and any 

follow-up information requested by Duke Energy is received, the rebate amount for each Energy 
Conservation Measure (ECM) will be communicated to the customer. The rebate amount will be 
based on ECM energy savings and ECM incremental installation cost. 

 
3. All rebates require approval by the Public Utilities Commission of Ohio.  Duke Energy Ohio, Inc will 

submit an application for rebate on the customer’s behalf upon customer attestation to program 
terms, conditions and requirements as outlined in the rebate offer letter and upon customer 
completion of attestation documents required by the Public Utilities Commission of Ohio. 

 
4. Duke Energy Ohio, Inc will issue a Self Direct Custom Rebate check, based on the approved rebate 

amount for each ECM, upon receiving approval from the Public Utilities Commission of Ohio.  Duke 
Energy Ohio, Inc does not guarantee PUCO approval. 
 

5. With the application, the customer must provide a list of all sites where the ECMs were installed. 
Duke Energy Ohio, Inc requests that sites of similar size, hours of operation and energy consuming 
characteristics be grouped together in one application for the determination of the rebate amount. The 
application should identify the site where each unique ECM was installed. 

 
6. Based on the information submitted with the application and the information gathered both before and 

after the initial installation of the ECM, Duke Energy Ohio, Inc will calculate the rebate amount for 
each ECM. 

  
7. Duke Energy Ohio, Inc may conduct random site inspections of a sample of the locations where the 

ECMs are installed to verify installation and operability of the ECMs and to obtain information needed 
to calculate the Approved Incentive Amount. 

 
8. Customers are encouraged to retain copies of all forms, invoices and supporting documentation for 

their records.  
 
9. Approved rebates are valid for 6 months from the date communicated to the customer by Duke 

Energy Ohio, Inc, subject to the expiration of measure eligibility based on project completion dates 
and application submission deadlines as defined by PUCO. Customers are encouraged to execute 
their rebate offer contracts and PUCO-required affidavits promptly to ensure eligibility is not forfeited.   
 

10. Duke Energy Ohio, Inc reserves the right to recover all unrecoverable costs associated with the 
project approval if the customer decides not to execute the rebate contract, after the project is 
approved by Duke Energy Ohio, Inc.   

 
11. Projects financially supported by other funding sources will be evaluated on a case-by-case basis for 

potential partial funding from Duke Energy Ohio, Inc. 
 
12. Participants must be Duke Energy Ohio, Inc nonresidential, mercantile customers with the project 

sites in the Duke Energy Ohio, Inc service territory.  
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13. Customers or trade allies may not use any Duke Energy logo without prior written permission.  
 
14. Only trade allies registered with Duke Energy are eligible to participate.  
 
15. All equipment must be new.  Used or rebuilt equipment is not eligible for incentives. All old existing 

equipment must be removed on retrofit projects.  
 
16. Disclaimers: Duke Energy Ohio, Inc 

a. does not endorse any particular manufacturer, product or system design within the program;  
b. will not be responsible for any tax liability imposed on the customer as a result of the payment 

of incentives;  
c. does not expressly or implicitly warrant the performance of installed equipment.  (Contact 

your contractor for details regarding equipment warranties.);  
d. is not responsible for the proper disposal/recycling of any waste generated or obsolete or old 

equipment as a result of this project;  
e. is not liable for any damage caused by the installation of the equipment nor for any damage 

caused by the malfunction of the installed equipment; and 
f. reserves the right to change or discontinue this program at any time. The acceptance of 

program applications is determined solely by Duke Energy Ohio, Inc. 
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The Lighting Worksheet is part 2 of the application. Do not submit this file without submitting a completed Part1 Custom Application document file, 
which can be found at www.duke-energy.com.

Before you complete this application, please note the following important criteria:
·       Incentive approval is required PRIOR to equipment purchase, or any other activity which would indicate that the Duke Energy customer has  

already decided to proceed.
·       Submitting this application does not guarantee an incentive will be approved.
·       Incentives are based on electricity conservation only.
·       Electric demand and/or energy reductions must be well documented with auditable calculations.
·       Simple payback without incentive must be greater than 1 year.
·       Incomplete applications will not be reviewed; all fields are required.
Refer to the complete list of Instructions and Disclaimers, found in the Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.

Before proceeding with the custom application, please verify that your project is not on the prescriptive incentive application.
The prescriptive incentive applications can be found at:
KY http://www.duke-energy.com/kentucky-business/energy-management/energy-efficiency-incentives.asp

Kentucky only: custom incentives only available to K-12 school facilities; prescriptive incentives available for those not on rate TT.
OH http://www.duke-energy.com/ohio-business/energy-management/energy-efficiency-incentives.asp
NC http://www.duke-energy.com/north-carolina-business/energy-management/energy-efficiency-incentives.asp
SC http://www.duke-energy.com/south-carolina-business/energy-management/energy-efficiency-incentives.asp
Prescriptive incentives are already pre-approved and the application is submitted after project implementation. 
Take note of the equipment eligibility on the prescriptive application before planning to utilize the prescriptive application.

Equipment Vendor / Project Engineer Contact Information

Company 
Name

Plug Smart
Lucas Dixon

Company Cincinnati Public Schools
Name
Duke Energy Customer Contact Information (Match the information in Application Part 1): 

Don Elbe
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Please enter your information and data into the cells that are shaded.
Cells in white are locked and cannot be written over.
List of Sites (Required)

Example Distribution Center 12345678 01 Example: 123 Main Street, Anywhere USA 12345 1000 Warehouse Industrial Indoor
1 Kilgour 2730-3614-01 1339 Herschel Ave Cincinatti Ohio 45208 67,232 Classroom K-12 Indoor
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

If your application involves more than 20 lighting projects, please check here and use multiple worksheets. 

1 Project/Site
You can write over the default project/site number with a store #, building identifier, or other reference that distinguishes one project/location from another.

2 Electric Account Number(s)
If there are multiple meters at a site, only include the Duke Energy account numbers that pertain to the project.
Currently active account number(s) are required for an existing facility. For new construction, write in "new construction."

Project/ Site 
(see note 1) Site Name Site Address

Location within 
Facility Location Type

Indoor or 
Outdoor?

Electric Account Number(s) (see 

note 2)

Area 
(sq ft)
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Proposed

Start Hour End Hour Start Hour End Hour Start Hour End Hour

Example No 8:00 AM 7:00 PM 10:00 AM 6:00 PM 1:00 PM 6:00 PM 52                  3,536             None 0% Occupancy Applying for Prescriptive Incentive

1 No 6:30:00 AM 5:00:00 PM 52                   2,730              None Occupancy Applying for Prescriptive Incentive

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

3 Hours of Use
For unoccupied times, leave applicable cells blank.

4 Weeks of Use in Year
If the lighting fixtures are not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when they are not expected to be 
in use and why:

5 Controls
Please attach more description of existing and/or proposed controls if more space is needed. If sufficient description is not provided, then controls portion of project will not 
be evaluated. Attach assumptions and calculations to support estimated reduction in hours that result from the controls.
New occupancy sensors should be applied for through the prescriptive application unless ineligible for prescriptive. 
New or upgraded EMS/building controls require a separate application part 2. Without the separate application, EMS portion of the project will not be evaluated for an incentive.

Hours 
Reduction

Controls (see note 5)

Sunday Total Annual 
Hours of Use

Project/ 
Site

Weekday
Description

Hours of Use (see note 3)

ExistingWeeks of Use 
in Year (see 

note 4)24 x 7
Saturday Type of 

Control
Type of 
Control
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Example 1995 High Pressure Sodium Manufacturer Model # 1 190 175 33
1 2008 Other (enter by typing COMcheck 1 1 1 78,538 1 79
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Application Total 1 79

6 Information on Existing Fixture(s)
Optional - please provide as much information as you can.
For new construction projects, provide information on the light fixture(s) that would meet the building code in your location.

7 Fixture Input Power (watts)
Provide actual input power (in watts), not nominal power rating. For example, a 400 watt (nominal) metal halide fixture has a 
typical input power of approximately 459 watts.

Existing Fixture 
Installation Year 
(see note 6)

Lamps 
per 
Fixture

Fixture 
Manufacturer  
(see note 6)Fixture Type

Quantity 
of 
Fixtures

Fixture Input 
Power (watts) 
(see note 7)

Total 
Demand 
(kW)

Project/ 
Site

Fixture Model 
Number (see 

note 6)

Existing Fixture(s)

Fixture 
Size
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Example T8 Fluorescent Manufacturer Model # 5.0 1.0 78 225 18 0 55,515 $1,265 $29,215
1 COMcheck 1 1 5.0 1.0 69,221 1 69 0 9 25,435
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Application Total 1 69 9 25,435 $0 $0
Average Electric Rate $/kWh $0.10 Project Simple Electric Payback (see note 12) years

8 Fixture Manufacturer and Model Number
Attach a scanned copy of a spec sheet for each fixture that includes the input power (watts), lumen output and other relevant information.
For eligible LED fixtures, refer to the FAQs for Custom Incentives found at www.duke-energy.com and attach required documents if necessary.

9 Fixture Input Power (watts)
Provide actual input power (in watts), not nominal power rating. For example, a 400 watt (nominal) metal halide fixture has a typical input power of approximately 459 watts.

10 Other Annual Savings $
Optional. Estimate other annual savings in addition to electric (for example operations/maintenance savings).

11 Incremental Project Cost $
Attach a copy of a formal proposal with the projected project costs.
For new construction projects, a formal proposal is also required with the projected costs for the light fixture(s) that would meet the building code in your location.

12 Project Simple Electric Payback
If the simple payback on the project is less than 1 year, then the project is not eligible for a custom incentive. Please check that the electric rate is accurate based on history.

Proposed Fixture(s) Projected Savings

Lamps 
per 
Fixture

Other Annual 
Savings $ (see 

note 10)

Lumen 
Output 
per 
Fixture

Fixture Input 
Power (watts) 
(see note 9)

Demand 
(kW)

Total 
Demand 
(kW)

Quantity 
of 
Fixtures

Incremental 
Project Cost 
$   (see note 11)Fixture Type

Fixture 
Manufacturer  
(see note 8)

Fixture Model 
Number (see 

note 8)

Project/ 
Site

Annual 
Energy 
(kWh)

Warranty of 
Proposed 
Fixtures 
(years)

Lumen/ 
Sq Ft

















































































PRODUCT INFORMATION_____
•  Specular clear shallow plenum alzak reflector

w/regressed/ baffled lens splay.
•  Specular clear Alzak reflector, white flange. 
•  20 gauge galvanized frame.
•  12” bar hangers expandable to 24” standard 
•  Junction box pre-wired, grounded.
•  Electronic ballast 120/277v standard.
•  Ballast serviceable from the ceiling aperture.
•  Suitable for use in damp location.
•  UL listed.
•  Wet location (WL) available.

7HF
SERIES

FIXTURE NO.

FRAME-IN-KIT NO.

FIXTURE TYPE

SUBMITTAL WORKSHEET

12.5
317.5 mm

6.5
165.1 mm

5.875
149.2 mm

12.5
317.5 mm

8.5
215.9 mm

SIDE VIEW

TOP VIEW

7” HORIZONTAL FLUORESCENT
SHALLOW LENSED SPLAY
2 x 26 WATT /1 X 42 WATT MAX

2-207

COMMERCIAL & ARCHITECTURAL LIGHTING

994 Jefferson Street   –   Fall River, MA 02721    •    TEL: 508-678-2303    •    FAX: 508-678-2260

LENS
________

GL - Clear Temp
Glass Lens

CA - ClearAcrylic
Lens

FG - Frosted Glass
Lens

FA - Flat Alba Lens
FL - Fresnel Glass

Lens
DO - Drop Opal

Glass Lens
PG - Prismatic

Glass Lens

SPLAY/FLANGE:
________   

WS -White
Splay/Flange
(standard)

SG -Soft Glow Alzak
Splay/White
Flange

RW -Regressed
Baffled Splay
White

RB -Regressed
Baffled Splay
Black W/White
Flange

TRIM SPECIFICATIONS

TRIM NO:
____

7420- 2 lamps
13W -
26W
(Quad
only)

7425- 1 lamp
13W-
42W
PLT

SP7HF126EX
7425 WS PG

TYPICAL ORDER 
Line item 1 (FRAME):

Line Item 2 (TRIM):

FRAME OPTIONS
RM - Remodeler (Cut Away).
FS - Fusing
EM - Emergency (Specify voltage)
EMIT - Emergency W/integral test

switch(Specify voltage)
BH27 - 27" Mounting Bars (2 Per Set).
PR - Plaster Ring (see available

depths).

TRIM OPTIONS
GS - Gasket (For Reflector).
WL - Wet location

FIXTURE SPECIFICATIONS
WATTS

13

18

26

13

18

26

32

42

BALLAST TYPE

EX - Electronic 120/277 (standard)

DA1 - Advance MK10 Dimming120

DA2- Advance MK10 Dimming 277

DL1- Lutron Compact SE Dimming120

DL2 -Lutron Compact SE Dimming277

DM7X- Advance MK7 Dimming120/277

FIXTURE

SP7HF

#LAMP

2
Quad

1
Lamp

PLT



Steplights & Nightlights  SL-8130 Series- Recessed Horizontal Step Light 

 

SL-8130 Series- Recessed Horizontal Step Light

Compact fluorescent, LED or incandescent
Specification-grade design and construction
IBEW union made in the USA

Specifications

Construction:

Heavy-duty cast aluminum face plate.

18 ga. electro galvanized steel housing, suitable for embedding in concrete.

Face finishes:

Matte black powder coat is standard.

Optional white, dark bronze or silver powder coat.

Illumination:

Incandescent: For use of one 25-watt A-19 medium base lamp(by others).

Compact fluorescent: For use of one 7 or 9 watt twin tube, 13 watt or 18 watt quad tube lamp(by others),

supplied with voltage-specific (120V or 277V) electronic ballast.

LEDs: 6, 12 or 18 bright white (louver face) or 20 bright white (open face, indirect illumination) LEDs.

HOW TO ORDER

Example: SL-8130-PLD18-W-SPC (An SL-8130 for use of an 18 watt compact fluorescent lamp, silver powder

coat face, for wet location and/or concrete pour.)

Catalog No. Catalog No. Lamp

Louver Face Glass Face  

SL-8130 SL-8130-G-W

One 25-Watt A-19 Medium Base

Incandescent Lamp

SL-8130-G with incandescent lamp

suitable for outdoor, wet location, or

poured concrete only.

SL-8130-PL7 SL-8130-PL7-G
One 7-Watt Twin Tube Fluorescent

Lamp

SL-8130-PL9          SL-8130-PL9-G
One 9-Watt Twin Tube Compact

Fluorescent Lamp

One 13-Watt Quad Tube Compact

 

 



SL-8130-PLD13 SL-8130-PLD13-G
One 13-Watt Quad Tube Compact

Fluorescent Lamp

SL-8130-PLD18    SL-8130-PLD18-G                 
One 18-watt Quad Tube Compact

Fluorescent Lamp

SL-8130-LED         
6 White LEDs is standard. Also offered

with 12 or 18 LEDs (please specify).

 SL-8130-G-LED   20 White LEDs

Options: Catalog Suffix:

WET LOCATION: Neoprene gaskets W

LONGLIFE WIRING: Incandescent lamps only LL

EXTERNAL WIRING: “J” box for feed through J

277 VOLT FLUORESCENT: 277V ballast 277V

TAMPER RESISTANT SCREWS TP 

ALTERNATE FACE FINISHES:  

Silver Powder coat SPC

White Powder coat WPC

Dark bronze powder coat DBPC

Add suffix to catalog number.

 

Please note: Lightech reserves the right to make changes without notice.

 

More info | Steplights & Nightlights | Custom Signage | Institutional Lighting

Architectural & Exterior products | Green & LED Products | Un-Catalog | Contact Lightech

© 2008 - Lightech Inc.























Specifications and dimensions subject to change without notice.
Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770 486 4800 FAX 770 468 4801

M8605727 M8605737 M8605747 

44600 PORTFOLIOTM

ADP01221

2009-06-15 17:06:04

Cand lepower  D i s t r ibut ion

Zona l  Lumen  Summary
Zone Lumens %Lamp %Luminaire

0-30 1713 21.4 55.7

0-40 2413 30.2 78.4

0-60 3012 37.6 97.9

0-90 3076 38.5 100.0

90-180 0 0.0 0.0

0-180 3076 38.5 100.0

%0%01%03%05%07%08

70 50 30 10

46 46 46 46 45 45 45 43 43 41 41 39 39 38

44 43 42 41 42 41 40 40 39 39 38 37 37 36

41 40 38 37 39 38 36 38 36 37 35 35 34 33

39 37 35 33 36 35 33 35 33 34 32 34 32 31

37 34 32 31 34 32 30 33 30 32 30 32 29 29

35 32 30 28 32 30 28 31 28 30 27 30 27 27

33 30 28 26 30 27 26 29 26 28 25 28 25 25

31 28 25 24 27 25 24 27 23 27 23 26 23 23

30 26 23 22 26 23 22 25 22 25 22 24 21 21

28 24 22 20 24 22 20 23 20 23 20 23 20 19

26 22 20 18 22 20 18 22 18 22 18 21 18 18

rc=Ceiling reflectance, rw=Wall reflectance, RCR=Room cavity ratio 

CU Data Based on 20% Effective Floor Cavity Reflectance.

400

850

1300

1750

2200

Test No. E428-428
M8605P-737-
44600LI
Lamp=M100C
Lumens=8000
Spacing Criteria=1.1
Efficiency=38.5%

Beam diameter is to 50% of maximum footcandles, rounded
to the nearest half-foot.

Footcandle values are initial, apply appropriate light loss
factors where necessary.

rc

rw

RCR

0

1

2

3

4

5

6

7

8

9

10

Coe ffic ient  o f  Ut i l i za t ion

5'6"

6'6"

8'0"

10'0"

12'0"

14'0"

6’6"

7'6"

9'0"

11'6"

13'6"

16'0"

66

47

31

20

14

10

Cone  o f  L ight
Distance to
Illuminated Plane

Initial Nadir
Footcandles

Beam 
Diameter

Cand lepower
Deg. CD

0 1988

5 2003

15 2217

25 1974

35 1117

45 542

55 191

65 60

857

058

009

Average
Luminance
Deg. CD/SQ M

45 46706

55 20291

65 8651

75 1883

058

Cone Color Multiplier
Gold x 0.90

Lamp Wattage Multiplier
70W x 0.625

50 30 10 50 10 50 10 50 10 0

PHOTOMETRICS

Sample Number: M8605737P = 6” wall mount round cylinder, white with 120/277V ballast for a 70W ED17 MH lamp  (Order housing and trim separately.)

Ballast

Housing

M8605 =  6” Round MH 
 Wall Mount Cylinder

Housing Finish

P = White

BZ = Bronze

MB = Black

Options

F = Time delay fuse

Options

BA = Black Baffle

Finish

LI = Specular Clear, 
 low iridescent 
H = Semi-specular clear

WMH = Warm Haze 

G = Gold

WH = Wheat

B = Black

GP = Graphite

GPH = Graphite Haze

K = Cognac

KH = Cognac Haze

(Omit finish code for
black baffle option)

Accessories

(Alzak     Finishes)®Trim

44600 = 6” Medium
   beam reflector

727 = 50W M148/M110 120/277V 60Hz magnetic

7267 = 50W M148/M110 347V 50/60Hz magnetic

737 = 70W M143/M98 120/277V 60Hz magnetic 

7376 = 70W M143/M98 347V 50/60Hz magnetic

747 = 100W M140/M90 120/277V 60Hz magnetic

7476 = 100W M140/M90 347V 50/60Hz magnetic

(None)

ORDERING INFORMATION



Specifications and dimensions subject to change without notice.
Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770 486 4800 FAX 770 468 4801

M8605727 M8605737 M8605747 

44600 PORTFOLIOTM

ADP01221

2009-06-15 17:06:04

Cand lepower  D i s t r ibut ion

Zona l  Lumen  Summary
Zone Lumens %Lamp %Luminaire

0-30 1656 20.7 59.1

0-40 2296 28.7 81.9

0-60 2769 34.6 98.8

0-90 2804 35.0 100.0

90-180 0 0.0 0.0

0-180 2804 35.0 100.0

%0%01%03%05%07%08

70 50 30 10

42 42 42 42 41 41 41 39 39 37 37 36 36 35

40 39 38 37 38 37 37 37 36 35 34 34 33 33

38 36 35 34 36 35 33 35 33 34 32 33 31 31

36 34 32 31 34 32 31 33 30 32 30 31 29 29

34 32 30 29 31 30 28 31 28 30 28 29 27 27

33 30 28 26 29 28 26 29 26 28 26 28 25 25

31 28 26 24 28 26 24 27 24 27 24 26 24 23

29 26 24 22 26 24 22 25 22 25 22 24 22 21

28 24 22 21 24 22 21 24 21 23 21 23 20 20

26 23 21 19 22 20 19 22 19 22 19 22 19 18

25 21 19 18 21 19 18 21 18 21 18 20 18 17

rc=Ceiling reflectance, rw=Wall reflectance, RCR=Room cavity ratio 

CU Data Based on 20% Effective Floor Cavity Reflectance.

400

800

1200

1600

2000

Test No. E428-429
M8605P-737-
44600BA
Lamp=M100C
Lumens=8000
Spacing Criteria=1.0
Efficiency=35.0%

Beam diameter is to 50% of maximum footcandles, rounded
to the nearest half-foot.

Footcandle values are initial, apply appropriate light loss
factors where necessary.

rc

rw

RCR

0

1

2

3

4

5

6

7

8

9

10

Coe ffic ient  o f  Ut i l i za t ion

5'6"

6'6"

8'0"

10'0"

12'0"

14'0"

6’0"

7'6"

9'0"

11'0"

13'6"

16'0"

64

46

30

19

13

10

Cone  o f  L ight
Distance to
Illuminated Plane

Initial Nadir
Footcandles

Beam 
Diameter

Cand lepower
Deg. CD

0 1918

5 1980

15 2154

25 1902

35 1017

45 438

55 143

65 29

75 2

85 0

90 0

Average
Luminance
Deg. CD/SQ M

45 36960

55 14876

65 4094

75 461

058

Lamp Wattage Multiplier
70W x 0.625

50 10 50 10 50 10 050 30 10

PHOTOMETRICS
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Specifications and Dimensions subject to change without notice. ADH060605

PHOTOMETRICS (Complete IES files available at www.cooperlighting.com)

STOCK SAMPLE NUMBER  (Lamp Included)

MPAC  QUAR ER SPHEREIP

ORDERING INFORMATION

Sample Number: MHIP-S-150-MT-LL

Voltage 6

120V 120V=

208V 208V=

240V 240V=

277V 277V=

347V 347V=

480V 480V=

DT Dual-Tap7=

MT Multi-Tap, 
wired 277V

8=

TT Triple-Tap, 
wired 347V

9=

E Electronic 
(200-277V)

10=

Options 11

Q Quartz Restrike T4 Lamp12, 13, 14, 15=

EM Emergency Quartz Restrike T4 Lamp w/ 
Time Delay Relay

12, 13, 14, 15=

EMI40-XXX CFL Cold Weather Emergency Battery 
Pack (Must Specify 120V or 277V)

16, 17=

CF/EM-XXX Emergency Battery Pack (Must Specify 
120V or 277V)

16, 18=

QMR Quartz Restrike MR16 Lamp14, 15, 19=

EMMR Emergency Quartz Restrike MR16 Lamp w/ 
Time Delay Relay

14, 15, 19=

EM/SC Emergency Separate Circuit T4 Lamp13, 15, 20=

EM/SC/MR Emergency Separate Circuit MR16 
Lamp

21, 19, 20=

EM/SC/12V Emergency Separate Circuit (12V)21, 22=

F1 Single Fuse (120, 277 or 347V only)=

F2 Double Fuse (208, 240 or 480V only)=

LL Lamp Included (Must Specify Wattage on PL)23=

TR Tamper Resistant Screw (Door and Mounting Plate)=

PE Internal Photocontrol (Specify Voltage)=

Standard 
Color

__ Bronze 
(Standard)

=

WH White=

BK Black=

Lamp Wattage

HID 1

50 50W2=

70 70W3=

100 100W=

150 150W=

175 175W4=

Compact Fluorescent 5

26/32/42 26, 32, or 42W=

52 (2) 26W=

64 (2) 32W=

84 (2) 42W=

Lamp Type

HP High Pressure Sodium=

MH Metal Halide=

PL Compact Fluorescent=

Series

IP IMPACT=

Fixture Shape

S Quarter Sphere=

1 All HID lamps are medium base.Notes:

2 Available in 120V, 277V and Dual Tap.

3 Not available in 480V.

4 Metal Halide only.

5 52W is (2) 26W quad tube lamps.32,42,64, 84W use compact triple tube CF lamps.

6 Products also available in non US voltages and 50HZ for international markets. 

7 Dual Tap ballast is 120/277V wired 277V.

8 Multi Tap ballast 120/208/240/277V wired 277V.

9 Triple Tap ballast 120/277/347V wired 347V.

10 Supplied with 120V through 277V 50/60Hz for Compact Fluorescent.

11 Add as suffix in the order shown.

12 The power might need to cycle and allow HID lamp to cool in warm climates.  Available up to 175W HID.

13 For use with T4 double contact bayonet base, 100W maximum, 120V halogen lamp by others.

14 Lamps wired to quartz restrike relay.

15 Not available with CFL.

16 Battery pack will operate up to 42W CFL lamp for 90 minutes.

17 CF lamps only, rated for minimum temperature of 0°F ( 18°C), (1) 42W CFL maximum, heater rated for 300W 
with thermostat control.

18 CF lamps only, rated for minimum temperature of 32°F (0°C), (1) 42W CFL maximum.

19 For use with MR16, GU10 base, 50W maximum, 120V halogen lamp by others.

20 Leads run out back for connection to auxiliary 120V circuit.

21 Not Available with 52, 64, 84 CFL. 

22 Supplied with 12V Bi pin socket for connection to emergency battery pack (supplied by others).  For use with 
MR16, GU5.3 base, 35W maximum, 12V halogen lamp by others.

23 Lamp is shipped separate from luminaire.  Lamp is Cooper designated product based on luminaire 
requirements.  Specified lamps must be ordered as a separate line item.

Footcand le  Tab le
Select mounting height and read across for footcandle
values of each isofootcandle line. Distance in units of
mounting height.
Mounting Footcandle Values for
Height Isofootcandle Lines

A B C D E
10' 4.50 2.25 1.13 0.45 0.23
15' 2.00 1.00 0.50 0.20 0.10
20' 1.12 0.56 0.28 0.11 0.06

8

7

6

5

4

3

2

1

0
4   3   2   1   0   1   2   3   4

A B C D E

8

7

6

5

4

3

2

1

0
4   3   2   1   0   1   2   3   4

A B C D E

MHIP -S -175 -MT-LL
175-Watt MH
14,000-Lumen Clear Lamp

HP IP -S -150 -MT-LL  
150-Watt HPS
16,000-Lumen Clear Lamp

SAMPLE NUMBER: MHIS1 7 

Lamp
Type
MH=Metal Halide

Fixture
Type
IS= IM P ACT 

Quarter Sphere 

Lamp
Wattage
10= 100W 
17=175W

IS 

NOTES : Options not available with stock products. Order Accessories as separate items for field installation.  Refer to standard ordering information to add options and accessories.   
* Painted bronze. Supplied with lamp and Multi-Tap HPF ballast wired 277V. 

*

MH




