Cincinnati Public Schools Mercantile Self
Direct CUSTOM Applications —Part 1 of 4



[ | Public Utilities Appli(':a.tion to Commit Energy
lo . . Efficiency/Peak Demand
commlSS“)n 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  (HVACQC)
Carson School 4323 Glenway Ave Cinti, Oh 45205 (HVACQ)
Fairview-Clifton 3689 Clifton Ave Cinti, Oh 45220 (
Kilgour School 1339 Herschel Cinti, Oh 45208 (
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):

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

o 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):

o Individually, without electric utility participation.

v Jointly with the electric utility.
B) The electric utility is: Duke Energy
C) The customer is offering to commit (check any that apply):

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

o  Capacity savings from the customer’s demand response/demand
reduction program. (Complete Sections 4, 5, 6, and 7.)

v’ 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):

o  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)).

0 Installation of new equipment to replace equipment that needed to be
replaced The customer installed new equipment on the following date(s):

v’ 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

0  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):

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

0  Actual peak-demand reduction. (Attach a description and documentation
of the peak-demand reduction.)

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

0 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:

v Option 1: A cash rebate reasonable arrangement.

OR

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

OR

o  Commitment payment

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

Option 1:

Option 2:

Revised October 4, 2011

A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

v’ 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.)

An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider.

O 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

0 A commitment payment valued at no more than
$ . (Attach documentation and




OR

O

calculations showing how this payment amount was
determined.)

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):

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

(Continue

v Utility Cost Test (UCT). The calculated UCT value is 12.04 (Skip to

to Subsection 1, then skip Subsection 2)

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.
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Mercantile Self Direct Program
139 East Founth Street
Cincinnati, OH 45202

513629 5572 fax

March 21, 2012

Don Eibe

Cincinnati Public Schools
2651 Bumet Avenue
Cincinnati, Ohio 45219

Subject: Your Application for a Duke Energy Mercantile CUSTOM Self-Direct Rebate
Dear Mr. Don Elbe:

Thank you for your Duke Energy Mercantile Self Direct rebate application. As noted in the Energy
Conservation Measure (ECM) chart on page three, a total rebate of $28,000.00 has been proposed
for your HVAC and Lighting projects completed in the 2008 calendar year. All Self Direct Rebates
are contingent upon approval by the Public Utilities Commission of Ohio (PUCO).

At your earliest convenience, please indicate if you accept this rebate by
e providing your signature on page two
e completing the PUCO-required affidavit on page four.

Please return the documents to my attention via fax at 513-629-5572 or e-mail to
SelfDirect@Duke-Energy.com. Upon receipt, Duke Energy will submit the necessary
documentation to PUCO. Following PUCO's approval, Duke Energy will remit payment.

At Duke Energy, we value your business and look forward to working with you on this and future
energy efficiency projects. We hope you will consider our Smart $aver® incentives, when
applicable. Piease contact me if you have any questions.

Sincerely,
Grady Reid, Jr

Product Manager
Mercantile Self Direct Rebates

cC: Mike Heath, Duke Energy
Rob Jung, WECC
Lucas Dixon, PlugSmart

www.duke-energy.com

DUKE ENERGY CORPORATION



Please indicate your response to this rebate offer within 30 days of receipt.
@Rebate is accepted. [] Rebate is declined.

By accepting this rebate, Cincinnati Public Schools affirms its intention to commit and integrate the
energy efficiency projects listed on the following pages into Duke Energy’s peak demand reduction,
demand response and/or energy efficiency programs.

Additionally, Cincinnati Public Schools also agrees to serve as joint applicant in any future fifings
necessary to secure approval of this arrangement as required by PUCO and to comply with any
information and reporting requirements imposed by rule or as part of that approval.

Finally, Cincinnati Public Schools affirms that all application information submitted to Duke Energy
pursuant to this rebate offer is true and accurate. Information in question would include, but not be
flimited to, project scope, equipment specifications, equipment operational details, project costs,
project completion dates, and the quantity of energy conservation measures installed.

If rebate is accepted, will you use the monies to fund future energy efficiency and/or demand
reduction projects?

[ 1YES @/NO

If rebate is declined, please indicate reason {optional):

Debd 7 Gl Donald M flhe 32312

Customer Signature Printed Name Date
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Proposed Rebate Amounts

ECM-1 Bond Hill School ~ Energy Recovery Ventilator(s) (Total Rebate) $2,000.00
ECM-2 Carson School - Energy Recovery Ventilator{s) (Total Rebate) $4,000.00
ECM-3 Fairview School - Energy Recovery Ventilator(s) (Total Rebate) $4,150.00
ECM-4 Kilgour Schoof — New Construction Lighting $1,050.00
ECM-5 Mt Airy School- Energy Recovery Ventilator(s) (Total Rebate) $4,000.00
ECM-6 Mt Airy School - New Construction Lighting $1,050.00
ECM-7 Pleasant Ridge School- Energy Recovery Ventilator(s} (Total Rebate} $3,250.00
ECM-8 Pleasant Ridge School — New Construction Lighting $2,200.00
ECM-9 Roselawn School ~ New Construction Lighting $3,250.00
ECM-10 South Avondale School- Energy Recovery Ventilator(s) {Total Rebate} $2,150.00
ECM-11 South Avondale Schoot - New Construction Lighting $900.00
Total $28,000.00
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. ) Energy Efficiency/Peak
C@ Mmimission Demand Reduction
Programs
(Mercantile Customers
Only)

hio ; Public Utilities ~ Jpicaion o Commt

Case No.: - -EL-EEC

State of O/l] (0

@&/}a /,,/,f M . E }bv‘i’, , Affiant, being duly sworn according to law, deposes and says
that:

1. [ am the duly authorized representative of:

Cincinnab Pobie Schools

{insert customer or EDU company name and any applicable name(s) doing business as]

2. I have personally examined all the information contained in the foregoing
application, including any exhibits and attachments. Based upon my examination
and inquiry of those persons immediately responsible for obtaining the
information contained in the application, I believe that the information is true,
accurate and complete.

3. I am aware of fines and penalties which may be imposed under Ohio Revised
Code Sections 2921.11, 2921.31, 4903.02, 4903.03, and 4903.99 for submitting

false information.
/Dm:zﬂ M. el

S’xgnature of Affiant & Title

PN
Sworn and subscribed before me this & 3 day of m ﬂm ,
2L J&.  Month/Year

Slgnature of ofﬁczal adrnmlstermg oath riptMamg and Title

My Commigsicn Expires
June 19,2012

My commission CXPII'GS on m ‘) ? J ¢g~ O s Notary Publis, $t&3@ of Chile
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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:

e Lighting schedules

e Lighting counts

e Lighting plans

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

e 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.



Appendix B - Energy Savings Achieved

Baseline Used Post Project Actual Savings
Summer Summer Summer
Annual | Operating | Coincident Annual | Operating | Coincident | Hoursof | Annual | Coincident
ECM # | Facility Description kWh kw kw? Description kWh kw kw? Operation® kWh 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 Installed? 189,235 693 69.3 2,730 25,172 9.2
5|Mt Airy Code Lighting Power Density (84,144 SF)* 210,023 101.0 50.5|As Installed? 184,263 886 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 0.0As Installed? 112,317 62.4 0.0 1,800 50,353 0.0
8|Pleasant (33,700 CFM AHU without heat recovery;
Ridge 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 0.0As Installed? 180,444 94 3 0.0 1,913 80,105 0.0
10|South
Avondale [Code Lighting Power Density (85,470 SF) 213,333 102.6 0.0As Installed® 191,925 923 0.0 2,080 21,408 0.0
11|South 33,700 CFM AHU without heat recovery;
Avondale |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
Totals| 1,399,683 785 406 939,012 473 180 460,671 226

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.

Notes:

1 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.
2 Building Code baseline lighting power density allowances as well as the as installed fixture wattages & quantities are detailed on the attached pages.
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.




DETAILED CALCULATIONS - ECM1

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

Application #|12-007 Rev. 0
Project Name |Cincinnati Public Schools - Bond Hill - HVAC Lighting State| OH
Note: all data from "Duke.CinciPub_BondHill. HRW.Calcs.xIsx" received 3-5-2012, except as otherwise noted
USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin
HEAT RECOVERY WHEEL SAVINGS AHU-1
Minimum Fraction Outdoor Air: 37.1%
Heat Recover Effectiveness: 80.0%
Set Point Temperature: 77 F
Set Point Enthalpy: 28.27 Btu/Iba
Supply Air Temperature: 526 F
Supply Air Enthalpy: 22.51 Btu/Iba
Supply Air Volume: 38,000 cfm
Supply Air Density: 0.075 Ib/ftA3
Savings Baseline | Proposed
StrTemp EndTemp Toa hoa Tma hma
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) [ 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
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
Energy recovery wheel motor 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
CDD by Month 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
Degree Days % of Annual 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%
Degree Days % of Maximum 0.0% 0.0% 0.0%| 0.0%| 27.5% 61.0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%
Baseline kWh 0 0 0 0| 3,549 7,882 12,917 10,977 4,952 825 0 0| 41,102
Proposed kWh 0 0 0 0 751 1,668 2,734 2,323 1,048 175 0 0] 8,700
kWh Savings 0 0 0 0| 2,798 6,214 10,183 8,654 3,904 651 0 0] 32,403
Baseline kW 0.00 0.00 0.00{ 0.00 9.22 20.47 33.55 28.51 12.86 2.14 0.00 0.00f 33.55
Proposed kW 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
kW Savings 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

12-007 MSD Custom DSMore Input Cincinnati Public Schools-Bond Hill-HVAC Light, Rev 0.xlsx
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Cell: A8
Comment: zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

Cell: D11
Comment: zacho:
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%

Cell: D17
Comment: zacho:
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%

Cell: J19
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A20
Comment: zacho:
Start temperature for bin

Cell: B20
Comment: zacho:
End temperature for bin

Cell: C20
Comment: zacho:
Temp. of outside air in deg. F

Cell: D20
Comment: zacho:
Enthalpy of outside air

Cell: F20
Comment: zacho:
Fraction outside air

Cell: G20
Comment: zacho:
Temperature of mixed air

Cell: H20
Comment: zacho:
Enthalpy of mixed air

Cell: 120
Comment: zacho:
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

Cell: J20
Comment: zacho:
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

Cell: K20
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H44
Comment: zacho:
=Qin 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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Cell: B45
Comment: zacho:
Per "Duke.CPS_BondHill.HRW.Specs.5.pdf"

Cell: H45
Comment: zacho:
per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

Cell: B46
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H46
Comment: zacho:
kW/ton = 12 + EER

Cell: B47
Comment: zacho:
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.

Cell: H47
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B49
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B50
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: A59
Comment: zacho:
Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

Cell: A60
Comment: zacho:
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)]

Cell: A62
Comment: zacho:
Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

Cell: A63
Comment: zacho:
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 - ECM2

Salesforce Opportunity Name Cincinnati Public Schools - Carson - HVAC Lighting

Application #
Project Name |Cincinnati Public Schools - Carson - HVAC Lighting
Note: all data from "HeatRecov.Calc.Cinci xIsx" received 3-5-2012, except as otherwise notec
USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bir
HEAT RECOVERY WHEEL SAVINGS HRU-1 (Serves AHU-3)
Minimum Fraction Outdoor Air: 38.9%
Heat Recover Effectiveness: 79.4%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.43 Btu/lba
Supply Air Temperature: 52 F
Supply Air Enthalpy: 20.82 Btu/lba
Supply Air Volume: 25,760 cfm
Supply Air Density: 0.075 Ib/ftr3
Savings Baseline | Proposed
StrTemp EndTemp Toa hoa Tma hma
(F) (F) (F) (Btu/Iba) hrs foa (F) | (Btu/Iba) [Q (mmBTU)|Q (mmBTU)|Q (mmBTU)
105 109 107.0 0 0| 39% 87.4 17 38 0.00 0.00 000
100 104 102.0 0 0| 39% 85.5 1738 0.00 0.00 000
95 99 96.1 42.6 12 39% 83.2 3394 6.08 7.66 158
90 94 92.2 39.6 41| 39% 81.7 32.77 16.38 20.62 425
85 89 87.6 37.7 142 39% 79.9 3203 47.06 59.28 1221
80 84 82.4 35.0 250 39% 77.9 3098 58.72 73.95 1523
75 79 77.2 33.4 287| 39% 75.9 3036 50.99 64.21 13 23
70 74 72.5 31.9 241 100% 72.5 3190 76.90 96.86 19 95
65 69 68.0 29.1 252| 100% 68.0 29.10 15.47 19.48 401
60 64 62.6 24.8 322| 100% 62.6 24 80 0.00 0.00 000
55 59 57.1 21.9 222| 100% 57.1 2190 0.00 0.00 000
50 54 52.0 19.2 226 100% 52.0 19 20 0.00 0.00 000
45 49 47.5 17.3 151 84% 52.0 19.12 0.00 0.00 000
40 44 43.1 15.2 211 72% 52.0 18 89 0.00 0.00 000
35 39 37.6 12.9 206| 61% 52.0 18 88 0.00 0.00 000
30 34 32.4 10.8 135 54% 52.0 1891 0.00 0.00 000
25 29 27.7 9.0 99| 49% 52.0 18 98 0.00 0.00 000
20 24 23.3 7.5 66| 44% 52.0 19.12 0.00 0.00 000
15 19 18.3 5.9 36| 41% 52.0 1929 0.00 0.00 000
10 14 12.5 4.1 16 39% 50.7 18 98 0.00 0.00 000
5 9 7.5 2.7 5| 39% 48.8 18.43 0.00 0.00 000
0 4 3.0 1.4 0| 39% 47.0 17 93 0.00 0.00 000
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
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DETAILED CALCULATIONS - ECM2

Salesforce Opportunity Name Cincinnati Public Schools - Carson - HVAC Lighting

Application # Rev. 0
Project Name |Cincinnati Public Schools - Carson - HVAC Lighting State| OH
Note: all data from "HeatRecov.Calc.Cinci xIsx" received 3-5-2012, except as otherwise notec
USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bir
HEAT RECOVERY WHEEL SAVINGS HRU-2 (Serves AHU-4)
Minimum Fraction Outdoor Air: 43.0%
Heat Recover Effectiveness: 77.0%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.43 Btu/lba
Supply Air Temperature: 52 F
Supply Air Enthalpy: 20.82 Btu/lba
Supply Air Volume: 25,480 cfm
Supply Air Density: 0.075 Ib/ftr3
Savings Baseline | Proposed
StrTemp EndTemp Toa hoa Tma hma
(F) (F) (F) (Btu/Iba) hrs foa (F) | (Btu/Iba) [Q (mmBTU)|Q (mmBTU)|Q (mmBTU)
105 109 107 0 0 43% 88.8 16 20 0.00 0.00 000
100 104 102 0 0 43% 86.6 16 20 0.00 0.00 000
95 99 96.1 42.6 12 43% 84.1 3452 6.46 8.38 193
90 94 92.2 39.6 41 43% 82.4 3323 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 3126 62.36 80.99 18.63
75 79 77.2 334 287 43% 75.9 3057 54.16 70.34 16.18
70 74 72.5 31.9 241| 100% 725 3190 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 0.00 000
55 59 57.1 219 222| 100% 57.1 2190 0.00 0.00 000
50 54 52 19.2 226| 100% 52.0 19 20 0.00 0.00 000
45 49 47.5 17.3 151 84% 52.0 19.12 0.00 0.00 000
40 44 43.1 15.2 211 72% 52.0 18 89 0.00 0.00 000
35 39 37.6 12.9 206 61% 52.0 18 88 0.00 0.00 000
30 34 324 10.8 135 54% 52.0 18 91 0.00 0.00 000
25 29 27.7 9 99 49% 52.0 18 98 0.00 0.00 000
20 24 23.3 7.5 66 44% 52.0 19.12 0.00 0.00 000
15 19 18.3 5.9 36 43% 50.6 18.74 0.00 0.00 000
10 14 12.5 4.1 16 43% 48.1 17 97 0.00 0.00 000
5 9 7.5 2.7 5 43% 46.0 17 36 0.00 0.00 000
0 4 3 1.4 0 43% 44.0 16 81 0.00 0.00 000
Annual Total mmBTU 279.09 362.45 83.36
Energy recovery wheel motor Annual Ton-hours: 23,257 30,204 6,947
Motor Size hp: 0.375 75% Load EER: 10.5 105 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
CDD by Month 0.0 0.0 0.0 0.0 86.0 191.0 313.0 266.0 120.0 20.0 0.0 00 996 0
Degree Days % of Annual 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%
Degree Days % of Maximum 0.0% 0.0% 0.0%| 0.0%| 27.5% 61.0% 100 0% 85.0% 38.3% 6.4% 0.0% 0 0%
Baseline kWh 0 0 0 0 5,794 12,867 21,086 17,919 8,084 1,347 0 0| 67,097
Proposed kWh 0 0 0 o[ 1,327 2,947 4,830 4,105 1,852 309 0 0| 15,369
kWh Savings 0 0 0 0| 4,466 9,920 16,256 13,815 6,232 1,039 0 0| 51,728
Baseline kW 0.00 000 000| 0.00] 15.05 33.42 54.77 46.55 2100 3.50 0.00 0.00 54.77
Proposed kW 0.00 000 000| 0.00 3.45 7.66 12.55 10.66 481 0.80 0.00 0.00 12.55
kW Savings 0.00 000 000 0.00] 11.60 25.77 42.23 35.89 16.19 2.70 0.00 0.00 42.23
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Cell: A8
Comment: zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

Cell: D11
Comment: zacho:
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%

Cell: D17
Comment: zacho:
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%

Cell: J19
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A20
Comment: zacho:
Start temperature for bin

Cell: B20
Comment: zacho:
End temperature for bin

Cell: C20
Comment: zacho:
Temp. of outside air in deg. F

Cell: D20
Comment: zacho:
Enthalpy of outside air

Cell: F20
Comment: zacho:
Fraction outside air

Cell: G20
Comment: zacho:
Temperature of mixed air

Cell: H20
Comment: zacho:
Enthalpy of mixed air

Cell: 120
Comment: zacho:
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

Cell: J20
Comment: zacho:
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

Cell: K20
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H44
Comment: zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

Cell: B45
Comment: zacho:
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:
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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)

Cell: H45
Comment: zacho:
per "CPS.Carson.hvac.Chiller.specs.2.pdf" for model RTUA125 chiller (which is listed on "CPS.Carson.hvac.schedule.pdf")

Cell: B46
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H46
Comment: zacho:
kW/ton = 12 + EER

Cell: B47
Comment: zacho:
Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82.5%...s0 used slightly less efficient than that for 3/8 hp motor.

Cell: H47
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B49
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B50
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: D56
Comment: zacho:
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%

Cell: D62
Comment: zacho:
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%

Cell: J64
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A65
Comment: zacho:
Start temperature for bin

Cell: B65
Comment: zacho:
End temperature for bin

Cell: C65
Comment: zacho:
Temp. of outside air in deg. F

Cell: D65
Comment: zacho:
Enthalpy of outside air

Cell: F65
Comment: zacho:
Fraction outside air

Cell: G65
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Comment: zacho:
Temperature of mixed air

Cell: H65
Comment: zacho:
Enthalpy of mixed air

Cell: 165
Comment: zacho:
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

Cell: J65
Comment: zacho:
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

Cell: K65
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H89
Comment: zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

Cell: B9O
Comment: zacho:
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)

Cell: H90
Comment: zacho:
per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

Cell: B91
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H91
Comment: zacho:
kW/ton = 12 + EER

Cell: B92
Comment: zacho:
Motor efficiency for 1 0 hp TEFC EPACT efficient motor is 82.5%...s0 used slightly less efficient than that for 3/8 hp motor.

Cell: H92
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B94
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B95
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: A104
Comment: zacho:
Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

Cell: A105
Comment: zacho:
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)]

Cell: A107
Comment: zacho:
Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

Cell: A108
Comment: zacho:
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

Salesforce Opportunity Name

Cincinnati Public Schools - Fairview - HVAC Lighting

Project Name |Cincinnati Public Schools - Fairview - HVAC Lighting

ECM

2

Application #(12-009 MSD

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

Minimum Fraction Outdoor Air:
Heat Recover Effectiveness:
Set Point Temperature:
Set Point Enthalpy:

Supply Air Temperature:
Supply Air Enthalpy:

HRU-1 (Serves AHU-1)

88.7%
72.7%
75 F

28.80 Btu/lba

52.25F

21.42 Btu/lba

12-009 MSD Custom DSMore Input Cincinnati Public Schools-Fairview-HVAC Light, Rev 0.xIsx
Calculations - ECM2

Supply Air Volume: 14,096 cfm
Supply Air Density: 0.075 Ib/ftA3
8 lii Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (mmBTU) | (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 2491 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 57.1 219 222 100% 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
Energy recovery wheel motor 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

Rev. 0 |
State
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DETAILED CALCULATIONS - ECM3

Salesforce Opportunity Name Cincinnati Public Schools - Fairview - HVAC Lighting |

Project Name |Cincinnati Public Schools - Fairview - HVAC Lighting

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
HRU-2 (Serves AHU-2)

HEAT RECOVERY WHEEL SAVINGS

Minimum Fraction Outdoor Air:
Heat Recover Effectiveness:

Set Point Temperature:

Set Point Enthalpy:

Supply Air Temperature:
Supply Air Enthalpy:

57.8%
72.6%
75 F

28.80 Btu/lba

50.85 F

20.68 Btu/lba

Application #(12-009 MSD

Supply Air Volume: 23,253 cfm
Supply Air Density: 0.075 Ib/ftA3
8 lii Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (mmBTU) | (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 57.1 219 222 100% 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% 334 12.95 0.00 0.00 0.00
Annual Total mmBTU: 271.05 373.19 102.14
Energy recovery wheel motor 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
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DETAILED CALCULATIONS - ECM3

Salesforce Opportunity Name Cincinnati Public Schools - Fairview - HVAC Lighting | Application #(12-009 MSD Rev. “
Project Name |Cincinnati Public Schools - Fairview - HVAC Lighting State
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-3 (Serves AHU-3)
Minimum Fraction Outdoor Air: 53.9%
Heat Recover Effectiveness: 71.1%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.80 Btu/Iba
Supply Air Temperature: 52.3F
Supply Air Enthalpy: 21.51 Btu/Iba
Supply Air Volume: 23,849 cfm
Supply Air Density: 0.075 Ib/ftA3
8 lii Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (mmBTU) | (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 57.1 219 222 100% 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
Energy recovery wheel motor 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/uni ates/ohio/greater-cincinnati-airport/
Jan Feb Mar April May June July Aug Sep Oct Nov Dec Annual
CDD by Month 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
Degree Days % of Annual 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%
Degree Days % of Maximum 0.0% 0.0% 0.0% 0.0% 27.5% 61.0% 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%
Baseline kWh 0 0 0 0 6,554| 14,556 23,854 20,272 9,145 1,524 0 o] 75,905
Proposed kWh 0 0 0 0 1,952 4,335 7,104 6,037 2,724 454 0 o] 22,605
kWh Savings 0 0 0 0 4,602 10,221 16,750 14,235 6,422 1,070 0 o] 53,300
Baseline kW 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
Proposed kW 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
kW Savings 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
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Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:

Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

A9
zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

D12
zacho:
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%

D18

zacho:

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%

J20
zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

A21
zacho:
Start temperature for bin

B21
zacho:
End temperature for bin

Cc21
zacho:
Temp. of outside air in deg. F

D21
zacho:
Enthalpy of outside air

F21
zacho:
Fraction outside air

G21
zacho:
Temperature of mixed air

H21
zacho:
Enthalpy of mixed air

21
zacho:
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

J21
zacho:
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
K21

bchiesa:

NOTE: This column developed by WECC

H45

zacho:

=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B46

zacho:

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)

H46
zacho:
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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")

Cell: B47
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H47
Comment: zacho:
kW/ton = 12 + EER

Cell: B48
Comment: zacho:
Motor efficiency for 1.0 hp TEFC EPACT efficient motor is 82.5%...so used slightly less efficient than that for this motor.

Cell: H48
Comment: zacho:
=annual ton hours x Chiller IPLV kW/ton

Cell: B50
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: BS51
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: D57
Comment: zacho:
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%

Cell: D63
Comment: zacho:
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%

Cell: J65
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A66
Comment: zacho:
Start temperature for bin

Cell: B66
Comment: zacho:
End temperature for bin

Cell: C66
Comment: zacho:
Temp. of outside air in deg. F

Cell: D66
Comment: zacho:
Enthalpy of outside air

Cell: F66
Comment: zacho:
Fraction outside air

Cell: G66
Comment: zacho:
Temperature of mixed air

Cell: H66
Comment: zacho:
Enthalpy of mixed air

Cell: 166
Comment: zacho:
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

Cell: J66
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Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

zacho:
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

K66
bchiesa:
NOTE: This column developed by WECC

H90
zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B91
zacho:
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)

H91
zacho:
per "Duke.CinciPub_Fairview.Chiller.Specs.2.pdf" for model RTUA225 chiller (which is listed on "Duke.CinciPub_Fairview.Chiller.Specs.1.JPG")

B92
zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

H92
zacho:
kW/ton = 12 + EER

B93
zacho:
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.

H93
zacho:
=annual ton hours x 75% load kW/ton

B95
zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

B96
zacho:
Motor kW x Heat Recovery Hours of Operation

D102
zacho:
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%

D108

zacho:

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%

J110

zacho:

Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.
Al111

zacho:

Start temperature for bin

B111

zacho:

End temperature for bin

C111
zacho:
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Temp. of outside air in deg. F

Cell: D111
Comment: zacho:
Enthalpy of outside air

Cell: F111
Comment: zacho:
Fraction outside air

Cell: G111
Comment: zacho:
Temperature of mixed air

Cell: H111
Comment: zacho:
Enthalpy of mixed air

Cell: 1111
Comment: zacho:
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

Cell: J111
Comment: zacho:
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

Cell: K111
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H135
Comment: zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

Cell: B136
Comment: zacho:
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)

Cell: H136
Comment: zacho:
per "Duke.CinciPub_Fairview.Chiller.Specs.2.pdf" for model RTUA225 chiller (which is listed on "Duke.CinciPub_Fairview.Chiller.Specs.1.JPG")

Cell: B137
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H137
Comment: zacho:
kW/ton = 12 + EER

Cell: B138
Comment: zacho:
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.

Cell: H138
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B140
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B141
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: A150
Comment: zacho:
Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

Cell: A151
Comment: zacho:

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)]

Cell: A153
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Comment: zacho:
Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

Cell: A154
Comment: zacho:

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)]

12-009 MSD Custom DSMore Input Cincinnati Public Schools-Fairview-HVAC Light, Rev 0.xIsx
Calculations - ECM2 8of8



DETAILED CALC

ULATIONS - ECM4

JAN 2012 V2.0
Salesforce Opportunity Name |Cincinnati Public Schools - Kilgour - Lighting Application # Rev. 0
Project Name |Cincinnati Public Schools - Kilgour - Lighting 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
Baseline (Code) Proposed Savings
Other Total
Site Square |Watts per| kw per Watts per| kw per Annual (Implementa
ID Space Type Feet Sq Ft fixture | total kw | kw-hr/yr | Fixture Qty fixture fixture | total kw | kw-hr/yr kw kw-hr/yr | Savings | tion Costs
1 Classroom 23,665 1.40 33.1 90,448 CH1 32 58 0.058 1.9 5,067 S 3,008
Conference Room 739 1.30 1.0 2,623 CL3 12 91 0.091 1.1 2,981 S 1,308
Dining 2,810 0.90 2.5 6,904 CL4 1 91 0.091 0.1 248 S 95
Food Prep 871 1.20 1.0 2,853 R1 147 91 0.091 13.4 36,519 S 13,965
Gym 5,957 2.30 13.7 37,404 R2 7 91 0.091 0.6 1,739 S 735
Hall 16,437 0.50 8.2 22,437 R3 96 91 0.091 8.7 23,849 S 10,080
Laboratory 1,654 1.40 2.3 6,322 R3A 23 91 0.091 2.1 5,714 S 2,415
Laundry 48 0.60 0.0 79 R4 66 91 0.091 6.0 16,396 S 6,270
Lobby 1,170 1.30 1.5 4,152 RAA 19 91 0.091 1.7 4,720 S 1,805
Locker 699 0.60 0.4 1,145 R5 14 75 0.075 1.1 2,867 S 1,666
Lounge 511 1.20 0.6 1,674 R7 14 35 0.035 0.5 1,338 S 2,982
Mail Sorting 486 1.20 0.6 1,592 R8 29 88 0.088 2.6 6,967 S 7,714
Mech/Elec 3,011 1.50 4.5 12,330 R9 3 32 0.032 0.1 262 S 225
Nurse 226 1.00 0.2 617 S1 25 458 0.458 11.5 31,259 S 5250
Office 1,012 1.10 1.1 3,039 S2 151 90 0.090 13.6 37,101 S 46,206
Reading 1,200 1.20 1.4 3,931 S3 18 64 0.064 1.2 3,145 S 11,502
Restroom 2,443 0.90 2.2 6,002 S4 7 148 0.148 1.0 2,828 S 1,071
Stacks 100 1.70 0.2 464 S5 2 90 0.090 0.2 491 S 1,278
Stairs 1,782 0.60 1.1 2,919 S6 4 64 0.064 0.3 699 S 2,556
Storage 1,676 0.80 1.3 3,660 T1 0 250 0.250 0.0 0 S -
Workshop 735 1.90 1.4 3,812 W1 1 129 0.129 0.1 352 S 189
W2 6 14 0.014 0.1 229 S 306
W3 0 150 0.150 0.0 0 S -
w4 17 57 0.057 1.0 2,645 S 1,326
W5 16 36 0.036 0.6 1,572 S 960
W6 0 186 0.186 0.0 0 S -
W7 1 90 0.090 0.1 246 S 163
Totals 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
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Cell: H12
Comment: zacho:
Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_Kilgour.Lighting.Count.xIsx"

Cell: Q12
Comment: zacho:
Install Costs are per "Duke.CinciPub.Kilgour.PoP Signed.pdf"

Cell: J14
Comment: zacho:
Fixture input watts per "Duke.CinciPub_kilgour.Lighting.Specs6.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs7.pdf"

Cell: J15
Comment: zacho:
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

Cell: H16
Comment: zacho:
Per "2012-03-09 email fm D Dumond re tech info response to 12-010.pdf", CL4 replaced 1 R4 fixture per Bulletin 18.1t is the same as Fixture CL3

Cell: Q16
Comment: zacho:
Per comment cell H15, CL4 fixture replaced one R4 fixture, so assumed same per-fixture cost as CL4.

Cell: H20
Comment: zacho:
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.

Cell: H22
Comment: zacho:
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.

Cell: J23
Comment: zacho:
Per "Duke.CinciPub_kilgour.Lighting.Specs9.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs10.pdf"

Cell: )24
Comment: zacho:
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

Cell: J25
Comment: zacho:
Per "Duke.CinciPub_kilgour.Lighting.Specs11.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs12.pdf"
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Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

127
zacho:
Per "Duke.CinciPub_kilgour.Lighting.Specs13.pdf" and "Duke.CinciPub_kilgour.Lighting.Specs14.pdf"

H30
zacho:

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

J30
zacho:
(4) at 37W input each, for total of 148W

133
zacho:

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.

134
zacho:
Per "Duke.CinciPub_kilgour.Lighting.Specs15.pdf"

136
zacho:

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.

138
zacho:
Updated from 30W to 36W to match product data in "Duke.CinciPub_kilgour.Lighting.Specs1.pdf"

139
zacho:

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

139
zacho:
Estimated per Xcel Energy's Input Wattage Guide: 70W MH = 93 watts, this fixture has two 70W MH

J40
zacho:
Fixture input watts per "Duke.CinciPub_kilgour.Lighting.Specs8.pdf"

Q42
zacho:
Estimate based on professional judgement

12-010 MSD Custom DSMore Input Cincinnati Public Schools-Kilgour-Light, Rev 0.xIsx
Calculations - ECM1

30f3



DETAILED CALCULATIONS - ECM5
JAN 2012 V2.0

12-011 Rev. 0
Salesforce Opportunity Name Cincinnati Public Schools - Mt Airy - HVAC Lighting Application #{MSD
Project Name |Cincinnati Public Schools - Mt Airy - HVAC Lighting 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
Baseline (Code) Proposed Savings
Other Total
Site Building Area Square |Watts per| kw per Watts per| kw per Annual | Implementation
ID Type Feet Sq Ft fixture | totalkw | kw-hr/yr Fixture Qty fixture fixture | totalkw | kw-hr/yr kw-hr/yr | Savings Costs
1 School 84,144 1.20 101.0/ 210,023 B10 24 240 0.240 5.8
B2 50 61 0.061 3.1
B3 724 91 0.091 65.9
B5 8 87.6 0.088 0.7
B7 16 91 0.091 1.5
B8 4 67 0.067 0.3
C1 19 61 0.061 1.2
F1 19 50 0.050 1.0
F4 16 200 0.200 3.2
H1 35 176 0.176 6.2
Totals 84,144 101.0 210,023 88.6
% of total cost that is incremental cost over code-efficient lighting system: 10.0%
Total Incremental Project Cost: | $ 8,835
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Cell: B9
Comment: zacho:
Per updated "Duke.CinciPub_MTAiry.Lighting.Form.xIs" received 3/9/12.

Cell: H12
Comment: zacho:
Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_MTAiry.Lighting.Count.xlsx"

Cell: Q12
Comment: zacho:
Install Costs are per "Duke.CinciPub.Mt Airy.PoP Signed.pdf"

Cell: J14
Comment: zacho:
Revised from 200 to 240W to match IES data file from manufacturer's website ("FSK444T5HPS.IES" and "FSK-44-B-4-TSHO-S-120-G-PS-WH.pdf")

Cell: J15
Comment: zacho:
Revised from 56 to 61W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

Cell: J16
Comment: zacho:
Revised from 85 to 91W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

Cell: J17
Comment: zacho:
Per "Duke.CinciPub_MtAiry.Lighting.Specs4.pdf"

Cell: J18
Comment: zacho:
Revised from 85 to 91W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

Cell: J19
Comment: zacho:
Revised from 57 to 67W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

Cell: J20
Comment: zacho:
Revised from 56 to 61W to match product data ("Duke.CinciPub_MTAiry.Lighting.Specs1.pdf" and "Duke.CinciPub_MTAiry.Lighting.Specs2.pdf")

Cell: H23
Comment: zacho:
Labeled as fixture "H" in application, but product data refers to as "H1"

Cell: Q25
Comment: zacho:
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DETAILED CALCULATIONS - ECM6

Salesforce Opportunity Name

Cincinnati Public Schools - Mt Airy - HVAC Lighting |

Project Name |Cincinnati Public Schools - Mt Airy - HVAC Lighting

ECM 2

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

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

Application #{12-011 MSD

HEAT RECOVERY WHEEL SAVINGS AHU-1
Minimum Fraction Outdoor Air: 38.8%
Heat Recover Effectiveness: 80.0%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.14 Btu/Iba
Supply Air Temperature: 53 F
Supply Air Enthalpy: 21.63 Btu/Iba
Supply Air Volume: 37,000 cfm
Supply Air Density: 0.075 Ib/ftA3
Saving m Prog q
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (mmBTU) | (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 57.1 219 222 100% 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
Energy recovery wheel motor 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 Heat Recovery Hours of Operation: 1,225 1,225 1,225
Motor kW: 0.391 Cooling kW: 25.94 32.43 6.49
Motor kWh: 479

12-011 MSD Custom DSMore Input Cincinnati Public Schools-Mt Airy-HVAC Light, Rev 0.xIsx
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DETAILED CALCULATIONS - ECM6

Salesforce Opportunity Name Cincinnati Public Schools - Mt Airy - HVAC Lighting | Application #{12-011 MSD Rev. “
Project Name |Cincinnati Public Schools - Mt Airy - HVAC Lighting | State
ECM 2
Note: all data from "Duke.CinciPub_Mt. Airy.HRW.Calcs.xIsx" received 3-9-2012, except as otherwise noted
USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin
HEAT RECOVERY WHEEL SAVINGS AHU-2
Minimum Fraction Outdoor Air: 34.4%
Heat Recover Effectiveness: 85.0%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.14 Btu/Iba
Supply Air Temperature: 53 F
Supply Air Enthalpy: 21.74 Btu/Iba
Supply Air Volume: 24,000 cfm
Supply Air Density: 0.075 Ib/ftA3
Saving | Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (mmBTU) | (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 77.2 334 287 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 57.1 219 222 100% 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
Energy recovery wheel motor 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 Heat Recovery Hours of Operation: 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
CDD by Month 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
Degree Days % of Annual 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%
Degree Days % of Maximum 00%  00% 00% 00%[ 275% 610% 1000%| ss.0%| 383% e4% oo0% oo/
Baseline kWh 0 0 0 0 5,493 12,200 19,993 16,991 7,665 1,278 0 o] 63621
Proposed kWh 0 0 0 0 1,064 2,364 3,874 3,292 1,485, 248 0 o 12,328
kWh Savings 0 0 0 0 4,429 9,836| 16,119 13,699 6,180 1,030 0 o| 51,293
Baseline kW 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
Proposed kW 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
kW Savings 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
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Cell:
Comment:
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Comment:

Cell:
Comment:

Cell:
Comment:
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Comment:
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Comment:

Cell:
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Cell:

Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

A9
zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

D12
zacho:
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%

D18

zacho:

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%

J20
zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

A21
zacho:
Start temperature for bin

B21
zacho:
End temperature for bin

Cc21
zacho:
Temp. of outside air in deg. F

D21
zacho:
Enthalpy of outside air

F21
zacho:
Fraction outside air

G21
zacho:
Temperature of mixed air

H21
zacho:
Enthalpy of mixed air

121
zacho:
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

J21
zacho:
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
K21

bchiesa:

NOTE: This column developed by WECC

H45

zacho:

=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B46

zacho:

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.

H46
zacho:
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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")

B47
zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

H47
zacho:
kW/ton = 12 + EER

B48
zacho:
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.

H48
zacho:
=annual ton hours x Chiller IPLV kW/ton

B50
zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

B51
zacho:
Motor kW x Heat Recovery Hours of Operation

D57
zacho:
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%

D63
zacho:

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%

J65
zacho:

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

A66
zacho:
Start temperature for bin

B66
zacho:
End temperature for bin

C66
zacho:
Temp. of outside air in deg. F

D66
zacho:
Enthalpy of outside air

F66
zacho:
Fraction outside air

G66
zacho:
Temperature of mixed air

H66
zacho:
Enthalpy of mixed air

166
zacho:

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

J66
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Comment:

Cell:
Comment:
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Comment:
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Cell:
Comment:

Cell:
Comment:
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Comment:
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Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
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zacho:
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

K66
bchiesa:
NOTE: This column developed by WECC

H90
zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B91
zacho:

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)

H91
zacho:
per "Duke.CPS_MTAiry.Chiller.Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller.Specs.2.JPG")

B92
zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

H92
zacho:
kW/ton = 12 + EER

B93
zacho:
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.

H93
zacho:
=annual ton hours x Chiller IPLV kW/ton

B95
zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

B96
zacho:
Motor kW x Heat Recovery Hours of Operation
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DETAILED CALCULATIONS - ECM7

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

Project Name |Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

ECM 1 I

Application #[12-012

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

Rev.
State

OH

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

Totals 75,310

12-012 MSD Custom DSMore Input CPS-Pleasant Ridge-HVAC Light FINAL.xIsx
Calculations - ECM1

0,

Baseline (Code) Proposed Savings

Site Building Area Square |Watts per| kw per Watts per| kw per
ID Type Feet Sq Ft fixture | total kw | kw-hr/yr | Fixture Qty fixture fixture | total kw | kw-hr/yr kw-hr/yr
1 School 75,310 90.4] 162,670 B4 18 112 0.112 2.0

B4G 5 112 0.112 0.6

Cl 36 58 0.058 2.1

C1G 2 58 0.058 0.1

D1 3 265 0.265 0.8

D2 2 441 0.441 0.9

D4 9 176 0.176 1.6

F1 63 56 0.056 3.5

F2 3 55 0.055 0.2

F4 3 56 0.056 0.2

H1 30 202 0.202 6.0

H1G 10 202 0.202 2.0

K3 0 58 0.058 0.0

R1 707 58 0.058 41.0

R2 27 39 0.039 1.1

R3 12 31 0.031 0.4

Other
Annual
Savings

Total
Implementation
Costs

125,846

62.4 168,624
% of total cost that is incremental cost over code-efficient lighting system: 10.0%
| Total Incremental Project Cost: | $ 16,862
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Cell: B11
Comment: zacho:
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.xIs" 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.

Cell: H14
Comment: zacho:
Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_PleasantRidge.Lighting.Count.xlsx"

Cell: Q14
Comment: zacho:
Install Costs are per "Duke.CinciPub_PleasantRidge.PoP Signed.pdff"

Cell: J16
Comment: zacho:
Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.13.pdf"

Cell: J17
Comment: zacho:
Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.13.pdf"

Cell: J18
Comment: zacho:
Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.11.pdf"

Cell: J19
Comment: zacho:
Per "Duke.CinciPub_PleasantRidge.Lighting.Specs.11.pdf"

Cell: H20
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: J20
Comment: zacho:
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.

Cell: H21
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: 121
Comment: zacho:
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.

Cell: H22
Comment: zacho:
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.xIsx
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Cell: J22
Comment: zacho:
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.

Cell: J23
Comment: zacho:
Input watts per "Duke.CinciPub_PleasantRidge.Lighting.Specs.9.pdf"

Cell: H24
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: 124
Comment: zacho:
(2) 26W CFL fixture

Cell: J25
Comment: zacho:
Input watts per "Duke.CinciPub_PleasantRidge.Lighting.Specs.9.pdf"

Cell: H26
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: 126
Comment: zacho:
6 lamp 32W T8 high bay

Cell: H27
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: 127
Comment: zacho:
6 lamp 32W T8 high bay

Cell: J30
Comment: zacho:
Changed watts per fixture from 25 to 39 to match product data ("Duke.CinciPub_PleasantRidge.Lighting.Specs.2.pdf")

Cell: Q33
Comment: zacho:
Estimate based on professional judgment
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DETAILED CALCULATIONS - ECM8

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

Project Name
ECM

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

Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting

2

Application #[12-012

Rev.
State

OH

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.

USA_OH_Cincinnati.Muni AP-Lunken.Field.724297_TMY3.bin
HEAT RECOVERY WHEEL SAVINGS

Minimum Fraction Outdoor Air:
Heat Recover Effectiveness:
Set Point Temperature:
Set Point Enthalpy:

Supply Air Temperature:
Supply Air Enthalpy:

AHU-1

40.2%
79.6%
75 F

28.14 Btu/lba

528 F

21.45 Btu/lba

12-012 MSD Custom DSMore Input CPS-Pleasant Ridge-HVAC Light FINAL.xIsx
Calculations - ECM2

Supply Air Volume: 33,700 cfm
Supply Air Density: 0.075 Ib/ft?3
Savings | Basell Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (nmBTU) | (nmBTU)
105 109 107.0 0 0 40% 87.9 16.83 0.00 000 0.00
100 104 102.0 0 0 40% 85.9 16.83 0.00 000 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 84 824 350 250 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 72.5 319 241 100% 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 0.00 000 0.00
55 59 57.1 219 222 100% 57.1 21.90 0.00 000 0.00
50 54 52.0 192 226 97% 52.8 19.51 0.00 000 0.00
45 49 47.5 173 151 81% 52.8 19.39 0.00 000 0.00
40 44 431 152 211 70% 52.8 19.14 0.00 000 0.00
35 39 37.6 129 206 59% 52.8 19.09 0.00 000 0.00
30 34 324 108 135 52% 52.8 19.10 0.00 000 0.00
25 29 27.7 90 99 47% 52.8 19.16 0.00 000 0.00
20 24 23.3 75 66 43% 52.8 19.28 0.00 000 0.00
15 19 18.3 59 36 40% 52.2 19.20 0.00 000 0.00
10 14 12.5 4.1 16 40% 49.9 18.48 0.00 000 0.00
5 9 7.5 2.7 5 40% 47.9 17.91 0.00 000 0.00
0 4 3.0 1.4 0 40% 46.1 17.39 0.00 000 0.00
Annual Total mmBTU: 392.02 492.49 100.47
Energy recovery wheel motor Annual Ton-hours: 32,669 41,041 8,372
Motor Size hp: 0.5 75% Load EER: 13.2 13.2 132
Load Factor: 085 75% Load kW/Ton: 0909 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
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DETAILED CALCULATIONS - ECM8

Salesforce Opportunity Name Cincinnati Public Schools - Pleasant Ridge - HVAC Lighti Application #[12-012 Rev. 0

Project Name |Cincinnati Public Schools - Pleasant Ridge - HVAC Lighting State OH
ECM 2

Note: all data from "Duke.CinciPub_PleasantRidge.HRW.Calcs.xIsx" received 3-9-2012, except as otherwise noted
USA_OH_Cincinnati.Muni AP-Lunken.Field.724297_TMY3.bin

HEAT RECOVERY WHEEL SAVINGS AHU-2
Minimum Fraction Outdoor Air: 26.6%
Heat Recover Effectiveness: 86.8%
Set Point Temperature: 75 F
Set Point Enthalpy: 28.14 Btu/Iba
Supply Air Temperature: 53 F
Supply Air Enthalpy: 21.45 Btu/Iba
Supply Air Volume: 16,925 cfm
Supply Air Density: 0.075 Ib/ftA3
Savings | Basell Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (mmBTU) | (nmBTU) | (mnmBTU)
105 109 107 0 0 27% 83.5 20.66 0.00 000 0.00
100 104 102 0 0 27% 82.2 20.66 0.00 000 0.00
95 99 96.1 42.6 12 27% 80.6 31.99 3.05 351 0.46
90 94 92.2 39.6 41 27% 79.6 31.19 8.26 951 1.26
85 89 87.6 37.7 142 27% 78.4 30.68 23.86 27.48 3.63
80 84 824 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 3056 4.03
70 74 72.5 319 241 100% 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 0.00 000 0.00
55 59 57.1 219 222 100% 57.1 21.90 0.00 000 0.00
50 54 52 192 226 96% 53.0 19.59 0.00 000 0.00
45 49 47.5 173 151 80% 53.0 19.47 0.00 000 0.00
40 44 431 152 211 69% 53.0 19.22 0.00 000 0.00
35 39 37.6 129 206 59% 53.0 19.18 0.00 000 0.00
30 34 324 108 135 52% 53.0 19.19 0.00 000 0.00
25 29 27.7 9 99 47% 53.0 19.24 0.00 000 0.00
20 24 23.3 75 66 43% 53.0 19.36 0.00 000 0.00
15 19 18.3 59 36 39% 53.0 19.51 0.00 000 0.00
10 14 12.5 4.1 16 35% 53.0 19.68 0.00 000 0.00
5 9 7.5 2.7 5 33% 53.0 19.85 0.00 000 0.00
0 4 3 1.4 0 31% 53.0 19.97 0.00 000 0.00
Annual Total mmBTU: 167.66 193.15 25.50
Energy recovery wheel motor Annual Ton-hours: 13,971 16,096 2,125
Motor Size hp: 0.333 75% Load EER: 13.2 13.2 132
Load Factor: 085 75% Load kW/Ton: 0909 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

CDD by Month 0.0 00 0.0 0.0 86.0 1910 313.0 266.0 1200 20.0 0.0 0.0 996 0
Degree Days % of Annual 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%
Degree Days % of Maximum 0.0% 0.0% 0 0% 0.0% 27.5% 610%| 100.0% 85.0% 38.3% 6.4% 0.0% 0.0%

Baseline kWh 0 0 0 0 4,485 9,961 16,323 13,872 6,258 1,043 0 0 51,943
Proposed kWh 0 0 0 0 893 1,983 3,250 2,762 1,246 208 0 0 10,342
kWh Savings 0 0 0 0 3,592 7,978 13,074 11,110 5,012 835 0 0 41,601
Baseline kW 000 0.00 0.00 000 11.65 25.87 42.40 36 04 16.26 2.71 000 000 42.40
Proposed kW 000 0.00 0.00 000 2.32 5.15 8.44 7.17 3.24 0.54 000 000 8.44
kW Savings 000 0.00 0.00 000 9.33 20.72 33.96 28 86 13.02 2.17 000 000 33.96
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Cell: A11
Comment: zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

Cell: D14
Comment: zacho:
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%

Cell: D20
Comment: zacho:
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%

Cell: J22
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A23
Comment: zacho:
Start temperature for bin

Cell: B23
Comment: zacho:
End temperature for bin

Cell: C23
Comment: zacho:
Temp. of outside air in deg. F

Cell: D23
Comment: zacho:
Enthalpy of outside air

Cell: F23
Comment: zacho:
Fraction outside air

Cell: G23
Comment: zacho:
Temperature of mixed air

Cell: H23
Comment: zacho:
Enthalpy of mixed air

Cell: 123
Comment: zacho:
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

Cell: J23
Comment: zacho:
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

Cell: K23
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H47
Comment: zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

Cell: B48
Comment: zacho:
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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Cell: H48
Comment: zacho:
per "CPS.Carson.hvac.Chiller specs.2.pdf" for model RTUA125 chiller (which is listed on "CPS.Carson.hvac.schedule.pdf")

Cell: B49
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H49
Comment: zacho:
kW/ton = 12 + EER

Cell: B50
Comment: zacho:
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.

Cell: H50
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B52
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B53
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: D59
Comment: zacho:
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%

Cell: D65
Comment: zacho:
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%

Cell: J67
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A68
Comment: zacho:
Start temperature for bin

Cell: B68
Comment: zacho:
End temperature for bin

Cell: C68
Comment: zacho:
Temp. of outside air in deg. F

Cell: D68
Comment: zacho:
Enthalpy of outside air

Cell: F68
Comment: zacho:
Fraction outside air

Cell: G68
Comment: zacho:
Temperature of mixed air

Cell: H68
Comment: zacho:
Enthalpy of mixed air
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Cell: 168
Comment: zacho:
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

Cell: J68
Comment: zacho:
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

Cell: K68
Comment: bchiesa:
NOTE: This column developed by WECC

Cell: H92
Comment: zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

Cell: B93
Comment: zacho:
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)

Cell: H93
Comment: zacho:
per "Duke.CPS_BondHill.Chiller.Specs.1.pdf"

Cell: B94
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H94
Comment: zacho:
kW/ton = 12 + EER

Cell: B95
Comment: zacho:
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.

Cell: H95
Comment: zacho:
=annual ton hours x 75% load kW/ton

Cell: B97
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B98
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: A107
Comment: zacho:
Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

Cell: A108
Comment: zacho:
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)]

Cell: A110
Comment: zacho:
Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

Cell: A111
Comment: zacho:
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

Salesforce Opportunity Name Cincinnati Public Schools - Roselawn - Lighting

Project Name |Cincinnati Public Schools - Roselawn - Lighting

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

Application # 12-013

Rev.
State

OH

Implementation

v |nwnnninnnnnnnnnnnnn DD

Total

Costs

1,170
4,160
7,020
17,820
54,306

230
805
805
2,548
4,060
2,432
910
1,274
10,775
81,028
242
462
290
290
2,370
2,350
2,400
192
516
432
23,100
221,987

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
Baseline (Code) Proposed Savings
Watts Other
Site Building Area Square per | kw per | total Annual
1D Type Feet fixture |total kw | kw-hr/yr | Fixture | Qty | fixture | fixture | kw | kw-hr/yr | kw | kw-hr/yr | Savings
1 School 113,529 136.2| 260,549 Al 9 58| 0.058 0.5 998
A2 32 58| 0.058 1.9 3,550
A31 52 84 0.084| 4.4 8,354
A32 132 168 0.168| 22.2 42,412
B28 126 118 0.118| 14.8 28,339
C3 2 84 0.084 0.2 321
C31 7 84 0.084 0.6 1,125
C32 7 168| 0.168 1.2 2,249
D1 14 59| 0.059 0.8 1,574
D2 14 54| 0.054 0.8 1,446
D4 16 105 0.105 1.7 3,213
D6 5 59| 0.059 0.3 564
D6F 7 118| 0.118 0.8 1,580
G1 25 59| 0.059 1.5 2,811
G21 188 118 0.118]| 22.1 42,283
G4 1 114 0.114 0.1 218
J3 2 82| 0.082 0.2 314
L14 5 30| 0.030 0.2 287
L24 5 62| 0.062 0.3 593
L28 30 112 0.112 3.4 6,426
S1 47 35| 0.035 1.6 3,146
S2 48 35| 0.035 1.7 3,213
S5 6 40( 0.040 0.2 459
V1 12 250| 0.250 3.0 5,738
V2 16 100( 0.100 1.6 3,060
X8P 28 302| 0.302 8.5 16,172
Totals 113,529 136.2 s3I o23] 180444] 419] s8005[$ -

260,549
% of total cost that is incremental cost over code-efficient lighting system:

10.0%

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"

12-013 MSD Custom DSMore Input Cincinnati Public Schools-Roselawn-Light FINAL.xIsx

Calculations - ECM1

Total Incremental Project Cost:

22,199
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Cell: B8
Comment: zacho:
Per "Duke.CinciPub_Roselawn.custom.lighting.form.xIs" 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.

Cell: H11
Comment: zacho:
Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_Roselawn.Lighting.Count.xlsx" received 3/9/12.

Cell: Q11
Comment: zacho:
Install Costs are per "Duke.CinciPub_Roselawn.PoP Signed.pdf"

Cell: J13
Comment: zacho:
Changed from 63 to 58W to match product data. Fixture Al is same mfg/model as A2, but is 1x4 instead of 2x4.

Cell: 114
Comment: zacho:
Changed from 63 to 58W to match product data ("Duke.CinciPub_Roselawn.Lighting.specsl.pdf", page 14)

Cell: J16
Comment: zacho:
This fixture is a pair of A31 fixtures wired for master/satellite ballasts

Cell: H17
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: J17
Comment: zacho:
Product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 26) only lists input watts with TSHO. Actually has (4) 28W T5.

Cell: 120
Comment: zacho:
This fixture is a pair of C31 fixtures wired for master/satellite ballasts

Cell: H21
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: 121
Comment: zacho:
Product data ("Duke.CinciPub_Roselawn.Lighting.specs1.pdf", page 36) only lists input watts with T8. Actually has (2) 28W T5.

Cell: 122
Comment: zacho:
Per "Duke.CinciPub_Roselawn.Lighting.specs5.pdf"

Cell: 124

12-013 MSD Custom DSMore Input Cincinnati Public Schools-Roselawn-Light FINAL.xIsx
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Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

zacho:

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.

H26
zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

J26
zacho:
Product data ("Duke.CinciPub_Roselawn.Lighting.specs2.pdf", page 6) only lists input watts with TSHO. Actually has (2) 28W T5.

H27
zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

J27
zacho:
This fixture is a pair of G1 fixtures for an 8 ft section. Total 8 ft section has (4) 28W T5

J28
zacho:
"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.

J32
zacho:

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

J38
zacho:
Input watts per "Duke.CinciPub_Roselawn.Lighting.specs7.pdf"

Q40
zacho:
Estimate based on professional judgment

12-013 MSD Custom DSMore Input Cincinnati Public Schools-Roselawn-Light FINAL.xIsx
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DETAILED CALCULATIONS
JAN 2012 V2.0

Salesforce Opportunity Name |Cincinnati Public Schools - South Avondale - HVAC Lightin| Application # Rev. 0
Project Name |Cincinnati Public Schools - South Avondale - HVAC Lighting 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
Baseline (Code) Proposed Savings
Other Total
Site Building Area Square |Watts per| kw per Watts per| kw per Annual | Implementation
ID Type Feet Sq Ft fixture | total kw | kw-hr/yr | Fixture Qty fixture fixture | total kw | kw-hr/yr kw kw-hr/yr | Savings Costs ‘
1 School 85,470 1.20 102.6( 213,333 A2 22 59 0.059 13 2,700 S 1,386
A3 99 85 0.085 8.4 17,503 S 7,524 ‘
A31 117 84 0.084 9.8 20,442 S 8,892
A32 484 84 0.084 40.7 84,564 S 36,784 ‘
B3 16 77 0.077 1.2 2,563 S 1,232
D3 13 82 0.082 1.1 2,217 S 1,625 ‘
F32 14 84 0.084 1.2 2,446 S 1,904
H4 33 116 0.116 3.8 7,962 S 4,950 ‘
K4 40 61 0.061 2.4 5,075 S 3,200
K41 1 61 0.061 0.1 127 S 80 ‘
M4 6 86 0.086 0.5 1,073 S 330
N2 130 18 0.018 2.3 4,827 S 5,200 ‘
N3 5 26 0.026 0.1 273 S 200
N4 2 29 0.029 0.1 121 S 80 ‘
P 8 60 0.060 0.5 998 S 1,136
P2 60 56 0.056 3.4 6,989 S 7,800 ‘
PS1 8 258 0.258 2.1 4,293 S 2,160
PS2 4 242 0.242 1.0 2,013 S 2,400 ‘
PS4 19 86 0.086 1.6 3,399 S 5,130
PS5 4 63 0.063 0.3 524 S 540 ‘
S1 22 36 0.036 0.8 1,647 S 770
S4 2 28 0.028 0.1 116 S 104 ‘
T 8 94 0.094 0.8 1,564 S 584
W 12 295 0.295 3.5 7,363 S 660
W2 12 295 0.295 3.5 7,363 S 660
W4 4 452 0.452 1.8 3,761 S 220 ‘
Totals 85,470 102.6] 213,333 92.3[ 191,925 103  21,408| $ BB 95,551
% of total cost that is incremental cost over code-efficient lighting system: 10.0%
| Total Incremental Project Cost: | $ 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"
12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL.xIsx
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Cell: H12
Comment: zacho:
Proposed fixture type, quantity, and watts per fixture from "Duke.CinciPub_SAvondale.Lighting.count.xlsx"

Cell: Q12
Comment: zacho:
Install Costs are per "Duke.CinciPub_SA.PoP Signed.pdf"

Cell: J14
Comment: zacho:
Changed from 56 to 59W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 4)

Cell: J16
Comment: zacho:
Changed from 85 to 84W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 25)

Cell: J17
Comment: zacho:
Changed from 85 to 84W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs1.PDF", page 29)

Cell: J21
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs5.pdf"

Cell: H25
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: J25
Comment: zacho:
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.

Cell: H26
Comment: zacho:
TA reported that product data does not list input watts so they used 1.05 ballast factor x lamp quantity x lamp watts.

Cell: J26
Comment: zacho:
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.

Cell: J27
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs8.pdf"

Cell: J28
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs7.pdf"
12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL.xIsx
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Cell: J29
Comment: zacho:
Per "Fixture P2 - Daybright MS.pdf" obtained by WECC from mfg. website

Cell: J30
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs6.pdf" is 86W per 4 ft section. This fixture is 12 ft.

Cell: J31
Comment: zacho:
Per "SAvondale_Elec_AsBuilts_E201.pdf". Is (8) lamp T8 4x4 recessed fixture.

Cell: J32
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs6.pdf" is 86W per 4 ft section. This fixture is 4 ft.

Cell: J33
Comment: zacho:
Per "SAvondale_Elec_AsBuilts_E201.pdf". Is 2 lamp T8 wall mount similar to PS1/PS2/PS4 (which is 3 lamp in cross section).

Cell: 134
Comment: zacho:
Changed from 35 to 36W to match product data ("Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF", page 31)

Cell: J36
Comment: zacho:
Per "Duke.CinciPub_SouthAvondale.Lighting.Specs9.pdf"

Cell: J37
Comment: zacho:
Updated from 279 to 295W per "Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF" page 37

Cell: J38
Comment: zacho:
Updated from 279 to 295W per "Duke.CinciPub_SouthAvondale.Lighting.Specs3.PDF" page 41

Cell: J39
Comment: zacho:
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.

Cell: Q41
Comment: zacho:
Estimate based on professional judgment
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DETAILED CALCULATIONS

Salesforce Opportunity Name Cincinnati Public Schools - South Avondale - HVAC Lightin

Project Name |Cincinnati Public Schools - South Avondale - HVAC Lighting

ECM ‘ 2

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

USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin
HEAT RECOVERY WHEEL SAVINGS

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:

AHU-1

350%
73.1%
75 F

29.17 Btu/lba

54 F

22.29 Btu/lba

26,720 cfm

0075 Ib/ftr3

Application #/12-014

12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL xIsx

Calculations - ECM2

StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (nmBTU) | (nmBTU) | (mmBTU)
105 109 107 0 0 0 35% 86 2 18.96 000 0.00 0.00
100 104 102 0 0 0 35% 84.4 18.96 000 0.00 0.00
95 99 96.1 42.6 12 35% 82.4 33.87 496 6.78 1.82
90 94 922 39.6 41 35% 810 32.82 13.16 17.99 4.83
85 89 87.6 37.7 142 35% 79.4 32.16 3727 50.96 13.69
80 84 82.4 35.0 250 35% 77.6 31.21 44 84 61.31 16.47
75 79 772 33.4 287 35% 758 30.65 37 35 51.07 13.72
70 74 725 31.9 241 100% 725 31.90 57 84 79.08 21.24
65 69 68 0 29.1 252 100% 68 0 29.10 000 0.00 0.00
60 64 62.6 24.8 322 100% 62.6 24.80 000 0.00 0.00
55 59 57.1 21.9 222 100% 57.1 21.90 000 0.00 0.00
50 54 520 19.2 226 91% 540 20.07 000 0.00 0.00
45 49 475 17.3 151 76% 540 20.11 000 0.00 0.00
40 44 43.1 15.2 211 66% 540 19.97 000 0.00 0.00
35 39 37.6 12.9 206 56% 540 20.03 000 0.00 0.00
30 34 32.4 10.8 135 49% 540 20.11 000 0.00 0.00
25 29 27.7 9.0 99 44% 540 20.22 000 0.00 0.00
20 24 233 7.5 66 41% 540 20.37 000 0.00 0.00
15 19 183 5.9 36 37% 540 20.55 000 0.00 0.00
10 14 125 4.1 16 35% 53.1 20.40 000 0.00 0.00
5 9 75 2.7 5 35% 51.4 19.91 000 0.00 0.00
0 4 30 1.4 0 35% 498 19.45 000 0.00 0.00
Annual Total mmBTU: 195.42 267.19 71.77
Energy recovery wheel motor 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 0857
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

Rev.
State

OH
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DETAILED CALCULATIONS

Salesforce Opportunity Name Cincinnati Public Schools - South Avondale - HVAC Lightin

Application # Rev. 0
Project Name |Cincinnati Public Schools - South Avondale - HVAC Lighting State OH
ECM ‘ 2
Note: all data from "Duke.CinciPub_SAvondale.HRW.Calcs.xIsx" received 3-9-2012, except as otherwise noted
USA_OH_Cincinnati.Muni.AP-Lunken.Field.724297_TMY3.bin
HEAT RECOVERY WHEEL SAVINGS AHU-4
Minimum Fraction Outdoor Air: 40 0%
Heat Recover Effectiveness: 71.7%
Set Point Temperature: 75 F
Set Point Enthalpy: 29.17 Btu/lba
Supply Air Temperature: 54 F
Supply Air Enthalpy: 22.29 Btu/lba
Supply Air Volume: 25,370 cfm
Supply Air Density: 0075 Ib/ftr3
Savings | Basel Proposed
StrTemp EndTemp Toa hoa Tma hma Q Q Q
(F) (F) (F) (Btu/Iba) hrs foa (F) (Btu/Iba) | (nmBTU) | (nmBTU) | (mmBTU)
105 109 107 0 0 40% 878 17.50 000 0.00 0.00
100 104 102 0 0 40% 858 17.50 000 0.00 0.00
95 99 96.1 42.6 12 40% 83.4 34.54 528 7.36 2.08
90 94 922 39.6 41 40% 819 33.34 14 01 19.53 5.52
85 89 87.6 37.7 142 40% 800 32.58 39.67 55.31 15.64
80 84 82.4 35 250 40% 780 31.50 47.73 66.55 18.81
75 79 77 2 334 287 40% 759 30.86 39.76 55.43 15.67
70 74 725 31.9 241 100% 725 31.90 53 86 75.09 21.23
65 69 68 29.1 252 100% 680 29.10 000 0.00 0.00
60 64 62.6 24.8 322 100% 62.6 24.80 000 0.00 0.00
55 59 57.1 219 222 100% 57.1 21.90 000 0.00 0.00
50 54 52 19.2 226 91% 540 20.07 000 0.00 0.00
45 49 47 5 17.3 151 76% 540 20.11 000 0.00 0.00
40 44 43.1 15.2 211 66% 540 19.97 000 0.00 0.00
35 39 37.6 12.9 206 56% 540 20.03 000 0.00 0.00
30 34 324 10.8 135 49% 540 20.11 000 0.00 0.00
25 29 27.7 9 99 44% 540 20.22 000 0.00 0.00
20 24 233 7.5 66 41% 540 20.37 000 0.00 0.00
15 19 18 3 5.9 36 40% 523 19.86 000 0.00 0.00
10 14 125 4.1 16 40% 500 19.14 000 0.00 0.00
5 9 75 2.7 5 40% 480 18.58 000 0.00 0.00
0 4 3 1.4 0 40% 46 2 18.06 000 0.00 0.00
Annual Total mmBTU: 200.31 279.25 78.94
Energy recovery wheel motor 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 0857
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
CDD by Month 00 0.0 0.0 0.0 860 191.0 313.0 266 0 120.0 20.0 0.0 00 996.0
Degree Days % of Annual 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%
Degree Days % of Maximum 0.0% 0 0% 0.0% 0.0% 27.5% 61 0% 100.0% 85.0% 38 3% 6.4% 0.0% 0.0%
Baseline kWh 0 0 0 0 3,370 7,485 12,266 10,424 4,703 784 0 0 39,031
Proposed kWh 0 0 0 0 992 2,202 3,609 3,067 1,384 231 0 0 11,484
kWh Savings 0 0 0 0 2,379 5,283 8,657 7,357 3,319 553 0 0 27,548
Baseline kW 0.00 0.00 000 000 8.75 19.44 3186 27.08 12.22 2.04 000 0.00 31.86
Proposed kW 0.00 0.00 000 000 2.58 5.72 937 7.97 3.59 0.60 000 0.00 9.37
kW Savings 0.00 0.00 000 000 6.18 13.72 22.49 19.11 8.62 1.44 000 0.00 22.49

12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL xIsx

Calculations - ECM2
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Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

A9
zacho:
This text is from TA calculations. Don't have a copy, but file name (TMY3) indicates they used typical 30 year average temperature data.

D12
zacho:
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%

D18

zacho:

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%

120
zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

A21
zacho:
Start temperature for bin

B21
zacho:
End temperature for bin

c21
zacho:
Temp. of outside air in deg. F

D21
zacho:
Enthalpy of outside air

F21
zacho:
Fraction outside air

G21
zacho:
Temperature of mixed air

H21
zacho:
Enthalpy of mixed air

121
zacho:
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

J21
zacho:
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

K21
bchiesa:
NOTE: This column developed by WECC

H45

zacho:

=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B46

zacho:

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)

12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL.xIsx
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Cell: H46
Comment: zacho:
per "Duke.CPS_MTAIry.Chiller Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller Specs 2 JPG")

Cell: B47
Comment: zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

Cell: H47
Comment: zacho:
kW/ton = 12 + EER

Cell: B48
Comment: zacho:
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.

Cell: H48
Comment: zacho:
=annual ton hours x Chiller IPLV kW/ton

Cell: B50
Comment: zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

Cell: B51
Comment: zacho:
Motor kW x Heat Recovery Hours of Operation

Cell: D57
Comment: zacho:
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%

Cell: D63
Comment: zacho:
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%

Cell: J65
Comment: zacho:
Baseline energy is energy to cool outside air with mechanical cooling. Uses same formula as savings...but removes the heat recover effectiveness input.

Cell: A66
Comment: zacho:
Start temperature for bin

Cell: B66
Comment: zacho:
End temperature for bin

Cell: C66
Comment: zacho:
Temp. of outside air in deg. F

Cell: D66
Comment: zacho:
Enthalpy of outside air

Cell: F66
Comment: zacho:
Fraction outside air

Cell: G66
Comment: zacho:
Temperature of mixed air

Cell: H66
Comment: zacho:
Enthalpy of mixed air

Cell: 166

12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL.xIsx
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Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

Cell:
Comment:

zacho:
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

166
zacho:
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

K66
bchiesa:
NOTE: This column developed by WECC

H90
zacho:
=Qin mmBTU x 1,000,000 btu per mmBTU + 12,000 BTU per ton

B91
zacho:
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)

H91
zacho:
per "Duke.CPS_MTAIry.Chiller Specs.1.pdf" for model RTAC200 chiller (which is listed on "Duke.CPS_MTAiry.Chiller Specs 2 JPG")

B92
zacho:
Estimate...typically between 80-90%, so chose 85% load factor.

H92
zacho:
kW/ton = 12 + EER

B93
zacho:
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.

H93
zacho:
=annual ton hours x Chiller IPLV kW/ton

B95S
zacho:
Motor size hp x Load Factor x hp to kW conversion + Motor Efficiency

B96
zacho:
Motor kW x Heat Recovery Hours of Operation

A105
zacho:
Degree Days % of Annual x (Sum baseline kW for all energy recovery units)

A106
zacho:

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)]

A108
zacho:
Degree Days % of Maximum x (Sum baseline kW for all energy recovery units)

A109
zacho:

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)]

12-014 MSD Custom DSMore Input CPS-South Avondale-HVAC Light FINAL.xIsx
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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



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:

[] asingle Duke Energy Ohio account

X 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 ] Proof of payment.* [] Manufacturer’s Spec sheets [] Energy model/calculations and
application(s) are completed detailed inputs for Custom
applications

* |f 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 [X]
MSD Custom General Worksheet [X]

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 []

MSD Custom Part 1 []

MSD Custom Part 1 []

MSD Prescriptive Motors, Pumps &
Drives []

Motors & Pumps MSD Custom General Worksheet [] MSD Custom General Worksheet [] MSD Custom Part 1 []
MSD Custom General Worksheet []
MSD Prescriptive Motors, Pumps &
Drives []
VFDs Not Applicable MSD Custom Part 1 []

MSD Custom Part 1 []
MSD Custom VFD Worksheet []

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 [_]

MSD Custom Part 1 []

MSD Prescriptive Process []

MSD Custom Part 1 []

Process MSD Custom General Worksheet [] MSD Custom Part 1 [] MSD Custom General Worksheet []
MSD Custom General Worksheet []

Enaerfgyemem MSD Custom Part 1 [] MSD Custom Part 1 [] MSD Custom Part 1 []

Syster%s MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [] 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.
*++x Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your
application.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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:
e Submitting this application does not guarantee a rebate will be approved.
o Rebates are based on electricity conservation only.
e Electric demand and/or energy reductions must be well documented with auditable
calculations.
e 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

Page 1
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.o0h.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 Cincinnati Public Schools

Federal income tax return):

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 31-6000758
Company Name Above:

Who should receive incentive payment? (select one) [X] 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 I (mm/dd/yyyy)

Page 2 Rev 7/11



Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

2.

A.

Project Information (Required)

Please indicate project type:

X] 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

Please describe your project, or attach a detailed project description that describes the
project.
New public pre kindergarten - 8th grade school.

. When did you start and complete implementation?

Startdate /  (mmlyyyy) End date 03/ 2008 (mm/yyyy)

Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)'?
Lighting Controls

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)

X] General (for projects not easily submitted using one of the above worksheets)

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)

Lif 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.

Page 3 Rev 7/11



Mercantile Self Direct P
Nonresidential Custom Rebate Application & Energy.
PART 1

3. Signature (Required — must be signed by Duke Energy customer)

Customer Consent to Release of Personal Information

I, (insert name) Don Elbe , do hereby consent to Duke Energy disclosing
my Duke Energy Ohio, Inc Account Number and Federal Tax ID Number to its subcontractors
solely for the purpose of administering Duke Energy Chio’s Mercaniile Self-Direct Program. |
understand that such subcontractors are contractually bound to otherwise maintain my Duke
Energy Ohio, Inc Account Number and Federal Tax ID Number in the strictest of confidence.

| realize that under the rules and regulations of the public utilities commission, | may refuse to
allow Duke Energy Ohio, Inc to release (he information set forth above. By my signature, | freely
give Duke Energy Ohio, Inc permission to release the information designated above.

Application Signature

| certify that | meet the eligibility requirements of the Duke Energy Ohio, Inc Mercantile Self
Direct Custom Incentives Program and that all information provided within this application is
correct to the best of my knowledge. | agree to the terms and conditions set forth for this
program. | certify that the numbers, energy savings, and responses shown on this form are
correct. Further, | certify that the taxpayer identification number is current and correct. | am not
subject to backup withholding because: (a) | am exempt from backup withholding; or (b) | have
not been notified by the IRS thal | am subject to backup withholding as a result of a failure to
report all interest or dividends; or (c) the IRS has notified me that | am no longer subject to
backup withholding. | am a U.S. citizen (includes a U.S. resident alien).

Lon Sl

Duke Energy Ohio, Inc Customer Signature

Print Name  Don Elbe

Date 12/30/2011
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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 [ ] Completed the contact information for the Duke Energy customer?

Information [ ] 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 [ ] Answered the questions A-E, including providing a description of your

Information 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 [ ] Attached a supplier or contractor’s invoice or other equivalent
information information documenting the Implementation Cost for projects listed in
(Required) 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:
e your Duke Energy account manager
or,
e the Duke Energy Smart $aver® team at 1-866-380-9580.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

Instructions/Terms/Conditions
Note: Please keep for your records- do not submit with the application

1.

10.

11.

12.

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.

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.

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.

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.

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.

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.

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.

Customers are encouraged to retain copies of all forms, invoices and supporting documentation for
their records.

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.

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.

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.

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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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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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Mercantile Self Direct Page 1 of 3

Nonresidential Custom Incentive Application
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.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Don Elbe

Company Cinicinnati Public Schools

Equipment Vendor / Project Engineer Contact Information

Name Lucas Dixon

Company Plug Smart

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.

Duke.CinciPub_BondHill.Custom.Part 2 Form.Gen.xls Input Data
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 7/11
List of Sites (Required) App No.
Rev.
Provide a list of sites addressed by this custom incentive application
Annual Gross Conditioned [ Facility
site ID |Duke Energy Electric Account List of Proposed Projects at Hours of Square Square Age
(see note 1) |Number(s) (see note 2) Facility Address each site Operation | Footage Footage (years)
0140-3636-01 1510 California Ave Cincinnati Ohio 45237 Heat Recovery Wheel 700 66,100 66,100 3
1Site 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.
2Account 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).
Duke.CinciPub_BondHill.Custom.Part 2 Form.Gen.xls Input Data 20f3



Mercantile Self Direct Page 3 of 3
Nonresidential Custom Incentive Application

GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 7/11

For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: |Heat Recovery Wheel | Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)

Lighting Heating/Cooling X Air Compressor Energy Management System

VFD Motors/Pumps Process Equipment Other, describe below:

Brief Project Description

Describe the Baseline (see note 3) EQuipment/System Describe the Proposed High Efficiency Project
Air handler without heat recovery Aid handler with heat recovery
If Existing Equipment is the Baseline, how many years of useful life remain or how many years until scheduled replacement? |

Detailed Project Description Attached? (Required)

Operating Hours (see note 4)

Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour (see note 5) Hours of Use
No 7:00 AM 3:00 PM 14 700

Energy Savings

Baseline (see Note 3) Proposed Savings
Describe how energy numbers were calculated

Annual Electric Energy 18,759 kWh 0 kWh 18,759 kWh
Electric D d 0 kW 0 kW 0 kw
Calculations attached Yes Yes (Required) e is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evar|
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.10
Estimated annual electric savings $1,876

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) Yes
Simple Electric Payback in years (see note 9) | 0| |Tota| Payback in years 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: |Used year round but savings are only claimed during summer heating season

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.

Duke.CinciPub_BondHill.Custom.Part 2 Form.Gen.xls Input Data
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To whom it may concern:

This letter is to confirm that for the renovation to Bond Hill Academy (1510 California Ave)}, for the
custom rebate application, an energy conservation wheel was installed with a minimum unit cost listed
below.

DESCRIPTION QUANTITY | PRICE/FIXTURE | AMOUNT

NovelAire ECW 844 Energy Conservation Wheel 1 $8,000.00 $8,000.00

This is also to confirm that for the renovation to Bond Hil Academy {1510 California Ave), for the
prescriptive rebate application, an energy conservation wheel was installed with 3 minimum unit cost
iisted below.

DESCRIP'fION ' QUANTITY | PRICE/FIXTURE AMOUNT
Sensor Switch OccSensors - WSD PDT 2P, CM PDT - 172 $117.89 $20,277.08
- 10, & WV PDT 15

Thank you for your attention to this matter,

Lon Gl

bon Eibe
Utility Management Coordinator




APPLIGATION AND CERTIFICATE FOR PAYMENT

TO OWNER: CINCINNATI PUBLIC SCHOOLS PROJECT: BOND HILL ACADEMY

FROM CONTRACTOR: ATKINS & STANG VIA ARCHITECT:  STEED HAMOND PALL

APPLIGATICN No: -

PERIOD TO:
PRQJECT NOS:

CONTRACT DATE: '

. PAYAPPO

COMPLETION

. CONTRACT FOR: ELECTRICALTELECOMMUNICATIONS
nogm._.ow.m%v:g._..az FORPAYMENT

digcharge in full all of Co

s obligations Incu

The Contractor cerlified that the work covered by this pay requast has been

conpleted In accordance with the Contract Dogamaﬁr:a that aft progress

payments previously paid-by the State have been-apptied by the Confractorto -
rred ih connection with the

- ) . : K rior Lesk. . !
Application s rrada for payment as shown below, 1n caanaction with the Contract rkﬂ) ’ S .
Confinuabion sheet Is atiached, . . . oy - : L2408
: . {Contractoh AFLANSL: oapgIre . Date -
1. ORIGINAL CONTRACT SUM $ 1700.000.00  Based upon on-sita abservations, the finm affrms that the work has progressed fo
2. Net Change by Change Orders 3 7912200  the percantage of completeness Indlcated on the pay request.
3. CONTRACT SUMTO DATE........ o d "1,778,122.00 . :
4. TOTAL COMPLETED & STORED TO DATE............... $ © 477912200 Skteor OHIO X County of: HAMILTON |
5. RETAINAGE . Subsafibed and swom 1o before e B ¥4 day of a4 KK McCORMICK
. 8, B-50% of Completed Labor....uu.. $ Retainer Inv 0.00  Noiary Publie: s, State of Qsonsw
h. 8% 6f Stored Material.............cr..d ] 0.00 My Commiasion expires: ; ro9 Mar, 38,
- Tota! Retainage.... $ . 0.00 - _ My Gommision Exp
o : . ARCHITECT'S CERTIFICATE FOR PAYRENT : “
6. TOTAL EARNED LESS RETAINAGE........lvv e s oneen.§ 1.778,122.00 1 aceordance with the Contract Documents, based on cn.siis observations and the data
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT...§ 1.764546.58  comprising the appiication, the Archilect cerlifios fo tha Owner fiotfo the bestof the
o , . ggg.gmigsaiﬁxggﬂaﬂﬂgﬁwg. :
8. GURRENT PAYMENT DUE.......ccuuuen. t 2457532  the quality of the Work & in accordance with tha Contract Doountents, and the Centractor
] ; . . o s enfifed io papment of the AMOUNT CERTIFIED. | .
9. BALANCE TO FINISH, INGLUDING RETAINAGE......... . 0. . . o
. AMOUNT CERTIFIED............ ., s R4575. 32 |
Change OrdenCentract ADDITIC) DEDUCTIONS |  Attach axplanation ifamount Tor,from ihe amowt applied. initiel ail fiqures on this
- . - icgtign and ont he affon %hwﬂ changed o conforn with the amount cortified,)
. Total Changes approved In - ] ; ot ot _ )
.. Previous months by Owner_ 38384.00 - 600 V.4 P\ sk ke Sl
. - Architect ) o Daie
Total approved this month 40738.00 ) Qwht - : b7 ‘
TOTALS_ THZ2.00 000 | ‘Constrachon a\_v\&a ) Daf
NET GHANGES by Change Order 12200  on6|  Approved . :
School DR Date

vi-tiE , ‘ )




CONTINUATION SHEET AI4 DOCUMENT G703

AlA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, containing APPLICATION NO: C3352-16 |
Contractor's signed certification is attached. : . APPLICATION DATE: 1/24-09
In tabulations below, amounts are stated to the nearest doliar. . PERICD TO: COMPLETION
Use Column [ on Contracts where variable retainage for line items may apply, ARCHITECT'S PROJECT NO:
A B [ D ] E F G ) H LI
ITEM ™ DESCRIPTION OF WORK SCHEDULED WORK COMPLETED [ MATERIALS TOTAL ) BALANCE RETAINAGE |
NO, VALUE |~ FROM PREVIOUS | THIS PERIOD | _ PRESENTLY COMPLETED | (G+C) TO FINISH {IF VARIABLE
APPLICATION STORED AND STORED C-G) ! RATE)
(D+E) (NOT N TODATE : :
D OR.E) {D+E+F) ;
BOND X $17,000.00 $17,000,00 $17,000.00 | 100.00% ; $0.00
MOBILIZATION X £5,000.00 $5,000.00 $5.000.00 | 100,00% : $0.00
GENERAL ALLOWANCE X $15,000,00 515,000.00 51500000 | 100.00% 30.00
DSL LINES ALLOWANCE X $9,000.00 §9,000.00 $9,000.00 § 100.00% ! 50.00
SUPERVISION L $20,000.00 $20,000.00 $20,000.00 | 100.00% ! $0.00
PRIMARY ELECTRIC LABOR L £6,000,00 $6,000,00 56,000.00 | 100.00%. . $0.00
PRIMARY ELECTRIC MAT M $16,000.00 $16,000.00 $16,000.00 § 100.00% $0.00
SITE ELECTRIC LABOR L $15,000.00 $15,000,00 $15,000.00 | 100.00% $0,00
S1TE ELECTREC MATERIAL M $5,000.00 $5,000.00 | ) . $5,000.00 | 100.00% : $0.00
BRANCH CONDUIT LABOR L $125,000.00 $125,000.00 $125000.00  100.00% i £0.00
BRANCH CONDUIT MAT. M $37,500.00 $37,500.00 $37,500.00 | 100.00% : $0.00
FEEDER CONDUIT LABOR L $15,000.00 £15,000.00 $15,000.00 | t00.00% 50.00
FEEDER CONDUIT MAT. M $12,00000 | $12,000.00 $12,000.00 | 100.00% : $0.00
BRANCH WIRING LABOR, L $22,300.00 $22,300.00 $22.300.00 | 100.00% : 30.00
BRANCH WIRING MATERIAL M $45,00000 | . $45,000,00 $45,000.00 | 100.00% . $0.00
FEEDER WIRING LABOR L $18,600.00 $18,000,00 $18,000.00 | 100,00% . £0.,00
FEEDER WIRING MATERIAL M, $133,700.00 $133,700.00 $133,700.00 | 100.00% - $0.00
- |SWITCHGEAR, PANELS, L $30,000.00 £30,000.00 $30,000.00 | 100.00% $0.00
'TRANSFORMERS LABOR . C C 5000
SWITCHGEAR, PANELS, M £390,000.00 $90,000,00 ’ $90,000.00 | 100.00% : 50,00
TRANSFORMERS MATERIAL ] $0.00
FIRE ALARM LABOR L $14,000,00 $14,000,00 ) $14,000.00 | 100.00% 30,00
FIRE ALARM MATERIAL M 323,000,00 $23,000.00 $23,000,00 | 100.00% : $0.00
{EMERGENCY GEN. LABCR L $3,000.00 $3,000,00 ' $3,000.00 | 100.00% S £0.00
EMERGENCY GEN, MAT. M 525,000.00 $25,000.00 $25,000,00 } 100.00% $0.00
CABLE TRAY LABOR. L $12,000.60 $12,000.00 $12,000.00 | 100.00% . 30.00
CABLE TRAY MATERIAL M $20,000.00 $20,000,00 , $20,000.00 | 100.00% $0.00
Lisers may obtain validation of this document by requesting of the license a completed ATA Document D401 - Certification of Document's Authenticity ' -

AR DOCUMENT G703 - CONTINUATION SHEET FOR G707 « 1992 EQITION - AA » 1952 :
THE AMERIGAN INSTITUTE OF ARCHITEGTS. 1735 NEW YORK AVENUE, NW. WASHINGTON, D.C. 20006-5232 : GT03-1992




CONTINUATION SHEET . AI4 DOCUMENT G703 %E%Eaa

AJA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, containing APPLICATION NO: C3352~16

Contractor's signed certification is attached. : ’ APPLICATION DATE: 01~ Nmn\ 09
In tabulations below, amounts are stated to the nearest doilar. PERIOD TO: COMPLETION
Use Columa | an Contracts where variable retainage for fine items may apply. ARCHITECT'S PROJECT NO: i
A A B . c D | E ¥ G H 1
i [|TEM|  DESCRUFTION GF WORK SCHEDULED WORR, COMPLETED MATERIALS TOTAL ) BALANCE | RETAINAGE |
; NO, , VALUE | FROM PREVIOUS | THISPERIOD |  PRESENTLY COMPLETED { (G+C) | TOFINISH | (IF VARIABLE
i APPLICATION STORED AND STORED -G RATE}
i } (D+E) (NOT N TODATE :
: : DORE) (DHE+F) i
LIGHTING CONTROL LABCR, L . £15,000.00 $£15,000.00 $15,000.00 100.00% H $0.00
LIGHTING CONTROL MATERIAL M $35,000.00 $35,000.00 . $35,000.00 | 100.00% ; $0.00
STAGE LIGHTING LABOR L $3,000.00 : $3,000.00 . $3,000.00 | 100.00%| ” 30,00
‘ STAGE LIGHTING MATERIAL M $20,000.00 $20,000.00 $20,000.00 | 100.00% : §0.00
SCOREBOARD LABOR L $700.00 $700.00 : $700.00 | 100.00% : $0.00
m SCOREBOARD MATERIAL M $4,300.00 $4,300.00 §4,300.00 | 100.00% $0.00
EQUIPMENT & HYAC, KITCHEN, L 518,000.00 $18,000.00 $18,000.00 | 100.00% i 30.00
ETC. LABOR : . : $0.00
! EQUIPMENT & HVAC, KITCHEN, M $5,000,00 $5,000.00 $5,000.00 | 100.00% £0.00
b ETCMATERIAL 50.00
.m LIGHT FIXTURES LABOR L $30,000.00 uuo.oo.o.oo - $30,000.00 { 100.00% | $0.00
: LIGHT FIXTURES MATERIAL m 5140,000.00 $140,000.00 $140,000.00 | 100.00%, 30.00
\ DEVICES LABOR L $5,000.00 $5,000.00 $5,000.00 100.00% $0.00
DEVICES MATERIAL M $8,000.00 $8,000.00 $8,000.00 | 100.00% £0.00
TEMPORARY ELECTRIC LABOR L $7,000.00 $7,000.00 ﬂ_...coo.oa 100.00% ; $0.00
TEMPORARY ELECTRIC MATERIAL M $4,500.00 $4,500.00 $4,500.00 100.00% 30.00
TELECOMMUNICATIONS L 360,337.00 £650,337.00 ) $60,337.00 |  100.00% ; $0.00
CABLING LABOR : $0.00
TELECOMMIUNICATIONS M $140,788.00 $140,788.00 $140,788.00 | 100.00% $0.00
CABLING MATERIAL : $0.00
- INETWORK ELECTRONICS LABOR L $20,100.00 520,100.00 $20,100.00 | 100.00% : $0.00
INETWORK ELECTRONICS MAT M $46,900.00 $46,900.00 . 545,900.00 {  100.00% 50.00
,. MUSIC ROOM SOUND LAROR L $3,870.00 $3,870.00 " §3,870.00 | 100.00%1 . : $0.00
i MUSIC ROOM SQUND MAT. M £9,030.00 | $9,030,00 §9,030.00 | 100.00% 30.00
CAFETORIUM SCUND LABOR L $8.280.00 { $8,280.00 $8,280.00 {  100.00% £0.00
: CAFETORIUM SOUND MAT. M $£19,320.00 $19,320.00 ’ $19,320.00 | 100.00% | $0.00
H PAGE SUBTOTALS 5608,125.00 $608,125.00 30.00 $0.00 $608,125.00 | 100.00% 3000 | $0.00
: SUB TQTALS $1,341,625.80 £$1,341,625.00 40.00 $0.00 | $1,341,625.00 1$0.60 $0.00

Users may obtain validation of this document ﬂ._ requesting of the lin,

H

:
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CONTINUATION SHEET

AIA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, contaming
Conractor’s signed centification is attached.

In rabularions below, amounts are stated to the nearest dollar.

AlA DOCUMENT G703

PAGE 3OF 3PAGES

APPLICATION NO: 3352-1¢
APPLICATION DATE; 01,2409

PERIOD TO: COMPLETION

ALA DOCUMENT G703 - CONTINUATIGN-SREET FOR G102+ 1992 EDITION - AIA - ©1532
THE AMERICAN iNSTITUTE OF ARCHITECTS. 1715 NEW YORK AVENUE, NW. WASHINGTON, D¢ 20008-5232

Use Column | on Contracts where variable retainage for line items may apply. ARCHITECTS PROJECT NO-
B C D "E F G H 1
[ DRESCRIPTION OF WORK, SCHEDULED | WORK, COMPLET] MATERIALS TOTAL o EALANCE T TAINAGE ]
3 VALUE ["FROMTREVIOUS | THIS PERIOD |  PRESENTLY COMPLETED G+C) TOFINISH | (IF VARIABLE
P APPLICATION STORED AND STORED €-G) :
(D+E) MNOT IN TO DATE
D ORE) {DHE+F) ‘L
VIDEQ DISTRIBUTION LABOR L $37,140.00 - 337,140,060 $37,140.00 100.00% 1 $0.00
VIDEC DISTRIBUTION MAT. M $86.560.00 $86,660.00 $85,660.00 100.00% §0.00
GYM SOUND LABOR L $8,272.00 $8,272.00 £8,272.00 100.00%: : 30.00
GYM SOUND MATERIAL ] $19,303.00 $19,303.00 $19.303.00 100.60% i 50.00
CLASSROOM SOUND LABOR L $14,700.00 $14,700.00 $14,700.00 100.00% : %0.00
CLASSROOM SOUND MATERJAL |M £34,300.00 $34,300,00 $34,300,00 100,00% $0.00
ALARM & ACCESS CONTROL L $12,780.00 $12,780.00 $12,780.00 100,00% L $0.00
LABOR : $0.00 [
ALARM & ACCESS CONTROL M $29,820,00 329,820.00 £29,820.00 HO0.00% i 0,00
MATERIAL | $0.00
CCTV LABOR L - £15,570.00 $15,570.00 $15,570.00 100.00% ; £0.00
CCTY MATERIAL M $36,330.00 $36,330.00 $34,330.00 100.00% | $0.00
CENTRAL SOUND LABOR L $13,950.00 $13,950.00 $13,950.00 100.00% : $0.00
CENTRAL SOUND MATERJAL M $£31,550.00 $31,550.00 $31,550,00 100.00% { 0,00
PUNCHLIST CLOSEQUT £3,000.00 $3,000.00 $3,000,00 100.00%. ! $0.00
CLOSEQUT DOCUMENTATION L %15,000.00 $15,000.00 $15,000.00 100.00% ! 30.00
! 30.00
Cot R $8,819.00 £8,89.00 $8,819.00 100.00% : $0.00
co2 $8,037,00 $8,037.00 £8,037.00 100.00% : 50,00
cO3 £8,055.00 $8,055.00 $8,055.00 100,00% | $0.00
CO4 $8,908,00 $8,908.00 $8,908.00 100.00%i | 0,00
COS 32,926,00 52,926,00 $2,926.00 100.00% | 80,00
o8 $1,639.00 $1,639.00 £1,639.00 100.00% , $0.00
CO7 $7.244.00 87,244.00 £7,244.00 100,00% 50,00
CO38 ($3,392.00) {$3,392.00) ($3,352.00) 100.60% : 50,00
co9% $6,435,00 36,455.00 " 3645500 100.00%) - { 0,00
CO 10 $2,404.00 £9,404.00 39,404.00 160.00% | tooo
PAGE SUBTOTALS 241647000 $416,470.00 $0.00 $0.00 $416,470.00 100.00%, £0.00 30,00
SUB TOTALS $1,758,095.00 |  $1,758,095.00 $0.00 $0.00 | $1,758,005.00 100.00% $0.00 :80.00
TOTAL LABOR for RETAINER $0.00 50.00 |
TOTAL MATERIAL for RETAINER $0.60 1$0.00
Users may obtain validation of this document by requesting of the license a completed AIA Bocument D401 - Certifieation of Document's Authenticity !

G703-1992




CONTINUATION SHEET Ald DOCUMENT G703 RAGE 3 OF 2 PAGES
AlA Document G702, APPLICATION AND CERTIFICATION FOR PAYMENT, containing ’ APPLICATION NO: €3352-1¢ .
Contractor's signed certification is attached. APPLICATION DATE: 0124709
In tabulations below, amounts are stated 10 the nearest dollar, PERIOD TO: COMPLETION
Use Column I on Contracts where variable retainage for line items may apply. ARCHITECT'S PROJECT NG:
A B C D E F G H 1
TTEM DESCRIPTION OF WORK $CAEDULED W OMPLETED [~ MATERIALS TOTAL %% BALANCE RETAINAGE
NO. YALUE "FROM PREVIOUS | THISTERIOD |  PRESENTLY COMPLETED (G+C) TOFINISH | OF VARIABLE |,
APPLICATION STORED AND STORED (C-G) "
(D+E) MOT B TO DATE
DORE) (D+E+F) .
CO 11 £1,730.00 £1,730.00 £1,730.00 100.00% . §0.00
CO12 £1,028.00 $1,028.00 £1,028.00 100.00% - $0.00
C0O 13 $3,838.00 $3,838.00 £3,838.00 100.00% - $0.00
CO 14 36,724.00 $6,724.00 36,724.00 100.00% 30,00
CO 15 52,864.00 32,854 .00 $2,364.00 100.00%: $0,00
CO 16 $4,359.00 $4,359.00 $4,359.00 100.00% : $0.00
col7 $424.00 $484.00 $434.00 100.00% : 30.00
PAGE SUBTOTALS $21,027.00 $21,027.00 30.00 30.00 $21,027.00 100,00%. $0.00 30.00
GRAND TOTALS $1.779,122.00 |  $1,779,122.00 -$0.00 $0.00 | $1,779,122.00 $0,00
TOTAL LABOR for RETAINER $6,00
TOTAL MATERIAL for RETAINER F0.00 $C.0

_Usere may obtain validation of this non:Bw:w by requesting of the Jicense a completed AlA Document D40 - Certi

A DOCUMENT G703 - CONTINUATION &HEET FOR G702 - 1902 EDITION - ALA - ©1992
THE AMERICAN INSTITUTE OF ARCRITECTS, 1735 NEW YORI AYENUE, N.W. WASHINGTON, 0.C. 20005-53712

fication of Document’s Authenticity




>

Contractor's Name: ATKINS & STANG, INC.
Address: 1031 META_DR.C!NC]NNATI,OH 45237

Contractor Pay Application Summary

Project Name: Bond Hill Elementary

1
2

Originat Contract Amount
Net Changes to Date
Current Contract Amount

Labor Completed to Date

Material Compieted to Date

Total Work Completed to Date
Stored Material to Date

Less Retained to Date

Total Amount Due

Less Previous Payments

Less Amount Retained to Cover Lien
Less Amount Retained for Liquidated Damages
Less Other Amounts Withheld
Current Due

Balance to Complete

Cincinnati Public Schools
2315 jowa Avenue

Cinain_nali, OH 45208

PO #508759

1,700,000.00
79,122.00
1.779,122.00

0.00
1,139,096.00
1,779,122.00

0.00

0.00
1,779,122.00
1,576,646.18

0.00

0.00

0.00

24.575.32

0.00

w5 Eh £ £ o) 5 ER R B £ &5 £ &

*Owner aj:ﬁfoiféi ‘re‘qu‘lire'd for the fblf‘o‘@ii{g'caﬁtfaéfad}ﬁéfments:

1. Assessment of liquidated damages
2. Other amounts withheld

Comments:

Date




Turner

Rebuilding Cmcmndh Pubhc Schools

February 20, 2009

Angie Tolle

Cincinnati Public Schools
2315 Towa Avenue
Cincinnati, OH 45206

Dear Angie:

Attached are Pay Applications for the Bond Hill Academy,
please process for payment.

Contractor Application # Monthly Billing . Total Billing  Contract Amount
' To Date to Date

BP#7 Atkins & Stang #Final $ 24,575.32 $1,779,122.00  $1,779,122.00

Please call if you have any questions,

Sincerely,

TURNER/DAG/T YS

4.0 z{af/z&/

ames T DeLage
Project Executive

/bes
el

cc: Matt Meibers - SHP
Manasse

net/DAG/TYS

T:PROJECTS/BOND HILL/00250 Pay Application/2008-02-20 combined Pay App. Litr. Doc

2315 lowa Avenue, Cincinnati, OH 45206, Phone 5 13-363-0875, Fax 513-363-0880




>v_u_|_0>._._Oz AND CERTIFICATE FOR PAYMENT

TOTALS

NET CHANGES by Change Order

TO O_s___zm_m Cincinnati Public Schools PROJECT: Bond Hill Academy K-8 APPLICATION No: 21-RET
2315 lowa Street 1510 California Avenue. PERIOD TO: " 08/04/08
Cincinnati, Qhic 45206 Cincinnati, Chic 45237 PROJECT NOS;
CONTRACT DATE: 06/22/06
, . INVCICE NO: 1214-20
FROM CONTRACTOR: Feldkamp Enteprises, Inc. VIA ARCHITECT: Steed Hammond & Paul
3642 Muddy Creek Road"
Cincinnati, Ohio 45238
CONTRACT FOR: HVAC & PIPING
noz._.m>o._.om.m. APPLICATION FOR PAYMENT The Oo:qmn”oq certified that the work covered by this pay request has been
completed in accordance with the Contract Docurnents and that all progress
payments previously paid by Felicity-Franklin have been applied by the Contract to
discharge in full all of OO::mnwowm obligatiers incurred in connection with the
Application is made for payment as s shown vm_oi in connection with the Contract worktyvered by all prior pa
Continuatlon sheet is attached. :
1. ORIGINAL CONTRACT SUM... B 1,258,000.00
2. Net Change by Change Orders § 9,619.00 ,
3. CONTRACT SUM TODATE........cococoeonn . 1,267,618,00 gmﬁsag
4. TOTAL COMPLETED & STORED TO DATE... ..$  1267619.00 Based %o: on-site ocwmamzo:m the firm afirllY TSR Eirkoe 282043 1
- 5. RETAINAGE : the point indicated on the pay request.
a.  B-50% of Completed Labor... . -
b. 8% of Stored Material... . -
Total Retainage..... o $ - & \ % :
) S 30f
6. TOTAL EARNED LESS RETAINAGE...........coooieernann.. . ) 1,267,619.00 Krchitect ’ Date
7. LESS PREVIOUS CERTIFICATES _uom _u><_<_mz._. .3 1,224,369.48
8. CURRENT PAYMENT DUE... . ] 43,249.52 Q& % M\ \ m
9. BALANCE TO FINISH, INCLUDING RETAINAGE... . - 00:2_.:80: _<_m Date
Change Order/Contract ADDITIONS DEDUCTIONS
’ ' . Approved:
Total Changes approved in
Previous months by Owner
Total approved this month
School District Date




WORK COMPLETED MATERIALS | TOTAL COMPLETED
ITEM SCHEDULED PREVIOUS THIS PRESENTLY & STORED BALANCE
NUMBER DESCRIPTION OF WORK VALUE APPS. PERIOD STORED TO DATE % TO FINISH RETAINAGE
MEW HIGH SCHOOL
HVAG
1 COORDINATION DRAWINGS LABOR 30,000.00 30,000.00 0,00 0.00 30,000.00 | 140.00% 0,00 0,00
2 CQORDINATION DRAWINGS MATERIAL 1,£00.00 1,000.00 0.00 0.00 1,000,00 | $00.00% 0.00 0.00
3 MOBHLIZATION LABOR 2,000.00 2,000.00 0.00 0.00 2,000,00 { 100.00% 0.00 0.00
4 MOBILIZATION MATERIAL 2,000.00 2,000.00 0.00 0.00° 2,000.00 | 100.00% 0,00 0.00
5 DUCT WIORK LABOR 127,000.00 127,000.00 0.00 0.00 127,000.00 | 100.00% 0,00 0.00
6 DUCT WIORK MATERIAL 127,000.00 127,000.00 0.00 0.00 127,000.00 | 100.00% 0,00 0.00
7 BOHER FLUE LABOR 2,000.00 2,000.00 0.00 0.00 2,000.00 | 100.00% 0.00 0.00
8 BOILER FLUE MATERIAL 4,000,600 4,000.00 0.00 D0.00 4,000.00 | 100.00%. 0.00 0,60
8 FANS LABOR 6,000.00 6,000.00 /0,00 0.00 6,000,00 | 109.004% 0.00 0.00
10 FANS MATERIAL 15,000,00 16,000.00 0.00 0.00 15,000.00 } 100.00% 0,00 0.00
1t VAV BOXES LABCR 15,000,00 15,000.00 0.00 0.00 15,000.00 | 100.00% 0.00 0.00
12 VAV BOXES MATERIAL Q.00 0.00 0.00 0.00 0.00 0.00 0,00
13, AIR DEVICES LABOR 8,000.00 8,000.00 |, 0.00 0.00 8,000.00 | 100.00% 0.00 0,00
14 AIR DEVICES MATERIAL £,000.00 8,000.00 0.00 0.00 8,000.00 | f00.00% 0,00 0.00
PIFING
100 BONE LABOR 13,000.00 13,000,00 0.00 0.00 13,000.00 | 100.00% 0.00 0.00
101 SUBMITFTALS LABOR 5,000.00 5,000.00 0.00 0.00 5,000.00 | 100,00% 0.00 0.00
102 MOBILIZATION LABOR 5,000,00 5,000,00 0.00 0.00 5,000.00 ] 100.00% 0.00 0.00
103 CLEAN-UP LABOR 3,500.00 3,500.00 0.00 0.00 3,500.00 [ 100.00% 0.00 0.00
104 PUNCH LIST LABOR 3,000,00 3,000.00 0.00 0.00 3,060.00 | 106.00% 0.00 0.00
105 HVAC ALLOWANCE LABOR 10,000.00 10,000.00 0.00 0.00 10,000.00 [ 100.00% 0.00 0.00
106 HVAC EQUIPMENT MATERIAL 330,582.00 330,582.00 0.00 330,582.00 | 100.00% 0.00 0.00
107 HVAC EQUIPMENT LABOR 20,000.00 20,000.00 0.00 0.00 20,000.00 | 100.00% 0.00 Q.00
108 HYDRONIC EQUIPMENT MATERIAL 20,000,00 20,000.00 0.00 0.00 20,000.00 | 100.00% 0.00 2.00
109 HYDRONIC EQUIPMENT LABOR 5,000,00 5,000.00 0.00 0.00 5,000,00 | §00.00% 0.00 0.00
110 BOILERS MATERIAL 30,000.00 30,000.60 0.00 0.00 30,000.00 | 100.00% 0.00 0.00
111 BOWLERS LABGR 5,500,00 5,500.00 0.00 0.00 5,500.00 | 100.00% 0.00 0.00
112 |Hwicw PIPING MATERIAL 111,418.00 111,418.00 0.00 0.00 111,418.00 | 760.00% 0.00 0.00
113 HVW/CW PIPING LABOR 140,000.00 140,000.00 0.00 0.00 140,000.00 | 100.00% 000 0.00
’ SUBCONTRACTORS

115 INSULATION MATERIAL 28,000.00 26,000.00 0.00 0.00 28,000.00 | 100.00% 0.00 0.00
116 INSULATION LABOR 30,000,00 30,000,00 0.00 0.00 30,000.00 | 100.00% 0.00 0.00
117 |TEMP CONTROLS MATERIAL 50,000,00 50,000.00 0.00 0,00 50,000,00 | 100.00% 0.00 0.00
118 TEMP CONTROLS LABOR £8,000.00 68,000.00 0.00 0.00 68,000.00 | 100.00% 0.00 0.00
119 ENGINEERING LAROR 20,000.00 20,000.00 0.00 0.00 20,000.00 | 100.00% 0.00 0.00
120 AIRMWATER BALANCE LABOR 13,000.00 13,000.00 0.00 0.00 13,000.00 | 100.00% 0,00 0.00
121 CO #1/Bulletin #43 LABOR 11,722.60 11,722,00 0.00 0.00 1172200 } 100.00% 0.00 0.00
122 CO #2/PCO #158 LASOR {2,103.00) {2.103.00) 0.00 0.00 - (2,103.00) 100.00% 0.00 0.00
TOTALS . 1,267,699.00 1,267,619.00 0.00 0.00 1,267,619.00 | 100.00% 0.00 0




Architacture inspired by the Sommunlty

_ - LETTER OF
Steed | Hammond Paul - TRANSMITTAL

Steed Hammond Paul Inc, R ' Phone: 513-863-5441
82 Williams Ave _ s onEIGH DEY. -Fax: 513-863-5441
Hamilton, OH 45015 o T : eMail: mmeibers@shpinc.com
——— -
TO: Manasseh Robinson &6 5 & Yoy, Matthew E. Meibers

COMPANY:  Turner/DAG/TYS ‘ RE: Bond Hill Academy K-8
2315 lowa Street
- Cincinnati, OH 45206

DATE: 8/14/2008 . COMM NO.: 2005002.00

We are Sending You the Following ltems @ Attached O Under a Separate Cover VIA

[ Copy of Letter [ Prints [ Specifications
O shop Drawings [] Change Order [X] Pay Application
O Plans [ samples O other..
COPIES DIV. NO. DESCRIPTION
4 HVAC pay application

THESE ARE TRANSMITTED as checked below

O For Approvai [ Reviewed as Submitted ] Resubmit copies for approval
For Your Use [ Reviewed as Noted O submit

copies for approval

O For Review & Comments [ Returned for Corrections L] Return —— corrected prints

REMARKS

IF ENCLOSURES ARE NOT AS NOTED, PLEASE NOTIFY SIGNEE
COPIED TO

- SN 27 >

- ' - Matthew E. Mefbers
' ' Field Representative




Turner /2% TYS

Rebuilding Cincinnati Public Schools

August 22, 2008

Angie Tolle

Cincinnati Public Schools
2315 Towa Avenue
Cincinnati, OH 45206

Dear Angie:

Attached are Pay Applications for the Bond Hill Academy,
please process for payment.

Contractor Application # Monthly Billing Total Billing ~ Contract Amount
: ‘ : To Date _ to Date
- BP#6 Feldkamp #21-Retainage § 43,249.52 $1,267,619.00 $1,267,619.00

Please call if you have any questions.

Sincerely,
TURNER/DAG/TYS

ame d _@«2 %%L/é‘?’ '

James T. DeLage
Project Executive

/bcs
Attachments
‘ce: Matt Meibers - SHP
Dave Daniel — Tumner/DAG/TYS
Fil& 0025 ~10960PO

T:PROJECTS/BOND HILL/00250 Pay Application/2008-08-22 combined Pay App. Ltir. Doc

2315 lowa Avenue, Cincinnati, OH 45206, Phone 513-363-0875, Fax 513-363-0880






















Performance Data

Sl Units English Units
Table P49 — ARI Part-Load Values RTAC Standard Table P-51 — ARI Part-Load Values RTAC Standard
(along with ARI 550/590-98) (along with ARI 550/590-98)
Unit % Load kW cooling PLkW  COP (kW/kW) IPLV (kW/kW) Unit % Load tons Pl kw EER IPLV
140 100 505.9 159.0 2.90 4,09 140 100 143.9 159.0 9.88 13.95
75 3720 85.8 3.67 75 1058 85.8 12.51
50 2479 473 447 50 70.5 473 15.24
25 124.1 21.0 4.25 25 353 210 14.51
155 100 554,3 175.6 2,87 3.98 155 100 1576 175.6 9.79 13,59
75 4076 94,7 3,63 75 115.9 94,7 12,39
50 271.9 52,2 4,36 50 773 52,2 14,89
25 135.7 2438 3.89 25 38.6 248 13.29
170 100 603.4 1924 2,85 398 170 100 1716 1924 9,72 13,58
75 443.8 103.7 3,60 75 126.2 103.7 12,29
50 2958 584 4.32 50 84.1 58.4 14.74
25 148.1 26.0 41 25 42.1 26.0 14,02
185 100 669.7 2125 2.86 3,98 185 100 190.4 2125 9.77 13.60
75 4917 14,6 3,62 75 1398 14,6 12,34
50 3281 62.6 4.40 50 933 62.6 15,02
25 164.2 311 3.81 25 46,7 311 13,00
200 100 7376 2329 2.88 4,00 200 100 209.7 2329 9.83 13.64
75 542.3 1258 3.64 75 154.2 125.8 12.42
50 3615 3 434 50 102.8 1.3 14,81
25 180.8 327 4.05 25 514 327 13.81
Table P-50 — ARI Part-Load Values RTAC High-Efficiency Table P-52 — ARI Part-Load Values RTAC High-Efficiency
(along with ARI 550/590-98) (along with ARI 550/590-98)
Unit % Load kW cooling FL kW COP (kW/&W) IPLV (kW/KW) Unit % Load tons Pl kW EER IPLV
120 100 4348 1263 3.06 417 120 100 4348 126.3 10.45 14.23
75 3200 70.5 37N 75 320.0 70.5 12,66
50 2131 383 4.58 50 2131 383 15.63
25 106.6 16.3 4,34 25 106.6 16,3 14,82
130 100 480.3 1389 3.07 4.14 130 100 4803 138.9 10.47 14.14
75 3535 76.9 3,74 75 353,5 76.9 12,76
50 2353 41.2 4,59 50 2353 4.2 15.66
25 178 19.6 3.97 25 178 19.6 13.556
140 100 526.6 1516 3.08 418 140 100 526.6 1516 10.50 14.27
75 3872 834 3.76 75 3872 834 12.84
50 258.1 46.2 4,59 50 258.1 46,2 15,65
25 1291 20.6 4.21 25 129.1 20.6 14.37
155 100 5740 167.5 3,04 4,08 155 100 574.0 16725 10.37 13,93
75 4234 92.1 373 75 4234 92.1 12.73
50 2814 50.7 4,49 50 2814 50,7 15,31
25 140.7 24.2 3.89 25 140.7 24.2 13,26
170 100 622.0 1836 3.01 4.08 170 100 622.0 183.6 10.26 13.92
75 456.9 100.1 3,70 75 456.9 100.1 12,64
50 304.9 56.5 4.45 50 304.9 56.5 15.20
25 1523 254 4,07 25 1523 254 13.90
185 100 693.1 2039 3.03 4.08 185 100 693.1 203.9 10.33 13.91
75 5103 mse 3,72 75 510.3 me 1271
50 339.7 617 4,50 50 339.7 61.7 15,35
25 169.9 30.6 3.82 25 169.9 30.6 13.04
200 100 765.9 2244 3,05 4,10 200 100 765.9 224.4 10,40 13.98
75 561.7 1228 3.75 75 561.7 122.8 12.80
50 375.6 70.6 4,45 50 375.6 70.6 15,17
25 1878 322 4.08 25 1878 32.2 13.93

RLC-PRC005-E4






e Engineering Litd.
Fac:ﬂlty Englneerlng Consultants

&
1108 City Park Avenue, 3rd rloor
Phone (614} 443-1178 Fax [614) 443-1554

Shop Drawing Submittal Comments

Project: 050003 Bond Hill Academ
In regard to: 15855 — Custom AHU - :_1__,

REVIEW IS FOR GENERAL
COMPLIANCE WITH CONTRACT
DOCUMENTS. NO RESPONSIBILITY
IS ASSUMED FOR CORRECTNESS
OF DIMENSIONS OR DETAILS.

NG EXCEPTIONS TAKEN

MAKE CORRECTIONS NOTED

AMEND & RESUBMIT

REJECTED-SEE REMARKS
-DYRNAMIX ENGINEERING LTD.

[ JI.PJL?<J_I_!

DATE RECEIVED BY DYNAMIX:
81106

DATE RETURNED: 9/25/08

BY: MEO

REMARKS

Columbus, Chio £3204
www , dynamix-1td. com

1} The Hot Water Coils, Chilled Water Coils, and The Energy Recovery Wheel in the original
submittal were not correct. The manufacturer has submitted Supplemental Information regarding

these items. See Attached Sheets,

2) Energy Recovery Whee! submitted in Supplemental Information is acceptable.



Ventrol

Ventrol Air Handling Systems Inc

Bond Hill Academy
STATIC PRESSURE SUMMARY

air pressure drops at 0 feet above sea level (inches w.g.)
septembre 15, 2008

Supply Return

Job Tag . AHU-1 AHU-1
Serial Number 11406-01 | 11329-01
Intake Section 0.10 0.01
2" Pre-Filters 25-30% 0.60 0.60
Heat Wheal 1.27 0.86
Return Fan System Effect - - 0.14
Exhaust damper - 6.10
2" Pre-Filters 25-30% Q.60

Cooling Coils _ 0.83 -
Heafing Coils 0.08 -

12" Cartidge Filters 60-685% 1.00 -
Supply Fan System Effect a.17 -
Discharge Section 0.01 -
Bntemnal Static Pressure 464 1.71
Available External Static Pressure 200 V| 0.75v
Total Siatic Pressure 6.84 2,46

* Filters estimated at 50% Dirty.



Bond Hill Academy 11406-01 Revision : 2

Certified Performance Data Sheet

Unit TAG @

CEM :

TSP :

Unit Type :

Unit Exterior ;

Unit Roof Curb :

Unit Roof Gurb Serial :
Unit Floor Type :
Auxiliary Fioor Drains :
Unit Floor Insulation :
tinit Floor Liner :

Unit Under Floor Liner:
Unit Wall And Roof insultation ;
Unit Extericr Liner:
Interior Liner :

Fastners .

ETL:

Damper Louver Number :
Damper Model :

Damper Louver Duty :
Damper Actuator Model :

Fliter Duty :

Filtar Number :

Filter Loading :

Filter Type :

Total Media Sets:

Filter Gage Type :

Filter Frame Type Material :
Filtar Oty 24 X 24 :

Filier Qty 12X 24
Bilanking Material :

pamper Louver Number :
Damper Model! :

Damper Louver Duty :
Damper Actuator Model :

UNIT DETAILS

AHU-1
38000
6.55" WG
Indoor
Air dried enamel CES sandstone color coated exterior liner

N/A

M/A

Standard ffat floor

1%4" Dia, Galvanized Drain Connection

4", 3 Ibs f cuft. density insulation

12 Ga. Galvanized sieel checkered plate

22 Ga, Galvanized steel (Ventrol standard}

2", 3 Ibsicu.ft denslly

16 Ga G-90¢ galvanized steel {Ventrol standard)

SEE UNIT DRAWING

Zinc coated screws on interior and exterior liners (Ventrol Standard Interfor Unit)
YES

e

Dampers | ouvers

1 .
Ventrol VCD-6Q
Return air
None

Pre-Filter

E/A

1

Front loading o
2" AAF Perfect Pleat 25-30% efficiency {MERY 7), UL Class I

2 sets supplied by Venirol, 1 set installed by Ventrol & 1 set extra
Dwyer 2002

AAF Universal Holding Frame {angular, front loading)

20

0

Galvanized

Dampers Louvers

2

Yentrol VCD-80

Return Bypass Damper
Mone

Dampers Louvers

Page : 1

Ventrol Air Handling Systems Ihe



Bond Hill Academy 11406-01 Revision : 2
Certified Performance Data Sheet

Damper Louver Number
Damper Model :

Damper Louver Duty :
Darmper Actuator Model :

Return Fan Number :
Fan Model Number :
Class Construction :
Rotation ;

Fan Discharge Arrangement :

Fan Arrangement Type :
Mator manufacturer ;
Motor Model # :

Enclosure/Hp/RPM/Frame/Eff, :

Vac/PhiHz :

Belt Guard :

Drive Sheaves

Safety Lock On Fan Door :
Fan Bearings :

Septum Wall:

Fan Accessories 1 :

Fan Accessories 2 ©

Fan Accessories 3 ¢

Damper Louver Numbey :
Damper Maodasl :

Damper Louver Duty :
Damper Actuator Madel ;

Damper Louver Number :
Damper Model ;

Damper Louver Duty :
Damper Actuator Model ;

Filter Duty :

Filter Number :

Filter Loading :

Filter Typa :

Total Media Sets :

Filter Gage Type :

Filter Frame Type Material ;
Filter Qty 24 X 24 :

Filter Qity 12X 24 :

3

Ventrol VCD-60
Exhaust Bypass air
None

Return Fan(s)

1

PF-49

i

Ccw

axial

3

Weg

02018TIEZ56T

ODP - 20 - 1800 - 2567 - PREMIUM v
460/3/60

OSHA

Fixed pitch 1.2 safety factor

OSHA approved tool operated latch

200 000 hrs L-50 with heavy duty nylon lubing & greasa fittings to common internal location

2" Double Wall

Inertia base (concrete by others In the fiekd)
Iniet scresn

Fan enclosure screen

Dampers Louvers

4
Ventrol VCD-60
Exhaust air
None

Dampers Louvers
5
Ventrol VCD-60
Outside air
None

Pre-Filter

Ofp
2
Fronl lcading /

2" AAF Perfact Pleat 25-30% efficiency (MERV 7), UL Class I

2 sels supphied by Ventrol, 1 sst instafled by Ventrol & 1 sef extra
Drwvyer 2002

Type 8 Galvanized stee!

20

4]

Page : 2

Yentrol Afr Handling Systems Inc



Bond Hill Academy 11406-01 Revision : 2

Ventrol E—=

Certified Performance Data Sheet

Blankirtg Material ;

Damper Louvar Number !
Damper Model : '
Damper Louver Duty :
Damper Actuator Model :

Filter Duty :

Filter Number :

Filter Loading :

Fliter Type :

Total Media Sets ¢

Pre-Filter Gage Type :

Final Filter Type :

Final Filter Totaf Media Sets :
Final Filter Gage Typa :

Final Filter Frame Type Matarial:

Fliter Qty 24 X 24 :
Filter Qty 12 X 24«
Blanking iaterial :

Coll Casing Material :
Blanking Material :
Coll Rack :

Special Coating :
Piping :

Coil Casing Materiaf :
Blanking Material :
Coil Rack :

Drain Pan :

Drain Pan Gonnection :
Special Coating :
Piping :

Supply Fan Number :

Fan Mode] Number :

Class Construction ;
Ratation :

Fan Discharge Arrangemsnt
Fan Arrangement Type :

Galvanized

Dampers Louvers

6

Ventrol VCD-B0
Outside Bypass alr
Nong

Combo-Filter

S/A

1

Frent loading

2" AAF Perfect Pleat 25-30% efficiency (MERV 7), UL Class Il

2 sels supplied by Ventrol, 1 setinstalled by Vertrol & 1 set exira
Dwyer 2062 '

12" AAF Varlcel, Type SH, 60-65%, UL Class | v
2 sets supplied by Ventrol, § set installed by Ventrol & 1 set extra v
Diwyer 2002

Type & Galvanized steel

20

o

(alvanized

w’

Heating Coil(s)

Galvanized Steel

Galvanized

304 Stainless Steel Coil Rack
MNone

No

Cooling Coil{s)

Galvanized Sieel
Galvanized
304 Stainless Steel Call Rack

[AQ 304 (18 Ga.) Stainless Steel Draln Pan With (18 Ga.) Intermediate Draln Pan

1%4" Dia. Stainless Steel Drain Connection
Neone
No

Supply Fan(s)

;
PF-43
1]

cw
Radial
3

Page : 3

Ventrol Alr Handling Systems Inc



Bond Hill Academy 11406-01 Revision : 2

Vaptrol B

Certified Performance Data Sheet

Motor manufacturar :
Motor Model #:
Enclosure/Hp/RPM/Frame/Eff, :
Vac/Ph/Hz : ’
Belt Guard :

Brive Sheaves !

Safety Lock On Fan Daor :
Fan Bearings :

Septum Wall:

Fan Accessories 1:

Fan Accessories 2 ;

Fan Accessories 3 ;

Other Component-1:
Note :

Weq
060180T3E264T —

QDF - 60 - 1800 - 3647 - PREMIUM

460/3/60

OSHA

Fixed pitch 1.2 safety factor

OSHA approved tool operated latch

200 000 hrs L-50 with heavy duty nylon tubing & greasa fittings t6 common internal location
2" Double Wall

Inertia base (concrete by others in the field)
Inlst screen

Fan enciosure screen

Others Components

. ¢ .
MNovel Aire Heat Whesl (ECW?&% ¢fw VFD & Frost Centrol (motoris 460V) v

Sea Heatwheel selection for more info. Frost control is ciw one E/A lemperaturs sensor (see
electrical drawing for more info), :

Production Notes

S5/A Tioor opening o/w grating.
Galvanized auxilliary drains provided downstream of the heatwheel for both tunnels (see
drawing)

Short radius beflmouths provided on S/A openings. Ses drawing for more details.
All doors are cfw ADH-50 handles and stalnless steel butt hinges.

Electrical Notes

Each fan motor is wired to a junction box (480V).
Healtwheel motor is wired 1o tha VFD/Frost control enclosure,
Frost Contral is o/iw one temperature sensor instalied in exhaust air tunnal,

All compact flugrescent lights in S/A tunnel are wired to a light switch {cfw pilot light) and
GF at supply fan saction.

All compact fluorescent fights in RIA tunnel are wired to a light switeh (ctw pilot light) and
GFl at return fan section.

VFDs provided, installed and wired by others,

Page : 4

Ventro] Air Handling Systems Inc
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Ventrol

PF02-49 NYB 12 Blade Plenum

JOB INFORMATION: WHEEL SPECIFICATIONS: s
Job Name: Bond Hill Academy Class { Max RPM: Class Il /1,108
Job Fag:  AHU-1{Relurn Fan) Blamefer: 43.0 In.
Rep Firm; Stoermer-Anderson Width: 100%
Serial No:  11406-01 Tip Speed: 8,980 FPM
Date: 08-15-2006 Shaft ! Bearing Dia.;  27/18", 2 7/16"
Inartia: 143 WR?
OPERATING CONDITIONS: :
Required Air Flow: 32,300 CFM «~ MOTOR SELECTION: P
Static Pressure: 232in.wg, v~ ?ated H? ‘o 5260'1'
Unducted Axial Disch.: 0.04 In. Wa. e e . ]
Inlet Screen: 010in. Wy o s60r0 <
Total Adjusted Statle: 2,46 in. Wg, Efficiency: Premium
Site Elevation: Sea Leval Enclosure Type: ODF
T3P @ Sea Level: 2.461n. Wyg. Max Inerfial Load: 236 WR2
FAN PERFORMANCE: SOUND POWER: (Inlet/ Qutlet)
RPM: ¥oo Octave Band;  ({Re 104-12 watts}
8HP / BHP with Belt Loss: 18.86/1G.44 1 2 3 4 5 & 7 8
Static f Mech. Efficiancy: 66.3% / 71.5% 88 96 £8 B4 B3 8% 81 77
Inlet / Qutlet Velocity: 19761 1764 FPM 91 96 982 80 87 84 8 79
Plenum Qutiet Velocity: 500 FPM Sound Power A-Weighted: 89793 db
6 : ; ,' ) . ; ; ; : ; . ! ; ;
| 1 ] r | | r i 1 ] 1 L 1 t
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=ntrol PF(2-49 NYB 12 Blade Plenum

JOB INFORMATION: WHEEL SPECTFICATIONS: o
Job Name: Bend Hill Academy Class ! Max RPM: Class 11/1,105
Job Tag:  AHU-1 {Supply Fan) Diameter: 49,0 in,
Rep Firm: Stoermer-Anderson Width: 100%
Serial No:  11406-01 Tip Speed: 12,584 FPM
Date: 09-15-2006 Shaft/ Bearing Dia.: 2 7/16", 2 7/ig"
Inertia: 280 WR2
OPERATING CONDITIONS: o
Requlred Alr Flow: . 38,000 CFM MOTOR SELECTION:
Statlc Pressure: 6.47 in. Wg. Ea{ad I;P . ggf.l. v
Unducted Radial Disch.: 0.03 in. Wa. rama ['ffF;M_ 1750
inlet Screen: 0,14 in. Wa, SR?IIHSH S oE0c”
Total Adjusted Static: 6.64 in. Wg. z A
Efflclency: Premium
Site Elevation: Sea Leval Enclosure Type: ooP ~
TSP @ Sea Level; 6.64in. Wg. Max Inertial Load: 637 WR?
FANPERFORMANCE: SOUND POWER: (Inlet/ Ontlet)
RPM: e81 Octave Band:  {Re 10412 watts)
BHP ! BHP with Belf Less: 55.70 / 57.26 4 2 a 4 5 6 7 B
Static / Mech. Efficiency: 71.3% 7 74.2% 92 98 55 92 89 B7 87 82
Inlet / Ourtlet Velocity: 2324 2075 FPM 97 99 102 100 95 90 88 83
Plenum Outlet Valocity: 500 FPM Sound Power A-Weighted: 96/101 db
10 X ; i : . 100
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Coil Selection / Rating 2006.100

Job Name: Bond Hill Academy ' Date:  09/08/06
Tag: AHU-1EC fntered By: User Name ~ Serial#:  11406-01
Hot Water 5WC-2-48x115x1- 6 AL
Individual Coil Construction Entering Conditions Leaving Conditions
|
{(Qiy) FHxFL: (2}48.00% 115.00 ACFM : 38,000 Total Heat: 938,734 BuyHr +]
Rows-FPI: -6 _ SCFM: 38,000 Sensible Heat : 938,734 Btu/Hr
Serpenting: 0.500 Alid: Cft
Total Face Area: 76.67 sq.ft EDB: 45.0°F IDE: 67.8°F
Fin Thiel / Mat.: 0.008"/ AL
Tube O.D, /' Wall: 5/8"/0.020" a0
Tube Material : CU  EWT: < LWT: 4LIF
Case Material: 16 GA GALV Fhuid : Water Actual FV : 49257 fYmin
Conn Location : LY Same GPM: 5500 v - APD: 0.06inWG v
Sup.Conn - Qty / Size : (1) 1-1/2" Water Velocity : 1.91 ft/'s
Ret.Conn - Qty / Size: (1) 1-1/2" Water PD: 253 1t
ARI CERTIFIED 'Rated in Accordance with ARJI Standard 410

L. Hot water velocity is below recommended minimum of 2.5 fps



Yentrol ;

Coil Selection / Rating 2006.100

Job Name: Bond Hill Academy Date:  09/08/06
Tag: AHU-1 CC Entered By: User Name Serials#: 11406-01
Chilled Water _ SWC-4-48x115x6-11 AL
Individual Coil Construction Entering Conditions Leaving Cenditions
(Qty) FHxFL : (2)48.00x 11500 ACFM « 33,000 - Total Heat : 1,367,474 BwHr
Rows-FPL: 6-11 SCFM; 33,000 Sensible Heat : 1,103,715 BtwHr N
Serpentine : 1.500 Altd: Oft
Total Face Area : 76.67 sq.ft EDB: 79.3°F LDB: 52.8°F
Fin Thick / Mat. : 0.008"/ AL EWER: 64.8°F LWB: 52.6°F
Tube O.1.f Wall : 5/8"/0.020"
Tube Material : CU EWT: 44.0°F v~ LWT: 574°F
Case Material : 16 GA GALV Fluid : Water Actual FV : 405.7 f/min
Conn Location : LH Same GPM: 203.00" APD: 0.83in.WG v
Sup.Conn - Qty / Size : (1) 2-172" : Water Velocity : 2.35 ft/s
Ret,Conn -~ Qty [ Size : (1) 2-1227 . Water PB: 821t
ARI CERTIFIED 'Rated in Accordance with ARI Standard 410'

1, Chilled water velocity is below rmeommended mimtmum of 2.5 fps



NovelAie TEcHNOLOGES

Energy Conservation Whesl
Sumimer Operation

Title: AHU 1-Bond Academy
Date: 9/11/2006

Model Number: ECW 844

Whees! Parameters Face Velocity, sfom
Whee!l Diam., in. 84.0 Supply Side 721
: Whesl Depth, in. 4.0 Exhaust Side 489
Supply Quidoor Purge Angle, * 2.0
Purge Vol., scim 43 Praessures, in. WG
. Wheel Speed, APM 45 OA Static 0.40
Hub Diam. in. 10.0 RA Stafic 0.00

Supply Delta P 1.27
- Exhaust Delta P 0.86
2x-, Cassette Parameters .
£ Effectiveness Balanced

Drive Motor, HP 1.5 _
Height, in. 0.0 Sensible, % 77.2
Width, in. 890.0 Latent, % 73.9
Depth, in, 8.0
Effectivensss Unbalanced
Energy Conserved, BYU/h Sensible, % 85.8
Sensible 135,448 Latent, % a82.1
Latent 170,677 Total, % 83.8
Total 34,124
Volume Volume Enthalpy
scim acfri °Foa + WH grflo RH% BTU /i
Qutdeor 13,607 14518 93.0 74.0 85.7 41.2 37.39
Suppiy 13,467 14,100 83.7 8.0 77.3 448 32.22
Retumn 9,229 9,500 77.0 62.8 - B2.6 453 28.27 : :
Exhaust 9,277 8,852 80.7 72.3 89.6 41.5 35.86
(Etevation: 0 {t. above Sea Level)
WHEEL _ oo
WHEEL: Unitary rotor design with 12 galvanlzed spokes equally spaced, 10 in. diameter aluminum :
center hub, 2,19 in. diamater shaft, 12 ga. owter band
MEDIA: Total energy transfer type (sensible and latent), corrugated synthetic fibrous matrix
with molecular sleve dasiccant
c ETTE
FRAME: Galvanized 10 ga. sleel with two (2} removable side panels
BEARINGS: Intemal sealed roller bearing
AR SEALS: Non-contact inner and auter bulb seals
PURGE: Adjustable Purge
DRIVE: Ferimeter driven belt drive

NovelAire Technologies, 10132 Mammaoth Drive, Baton Rouge, LA 70814
Telephone: 800-762-1320 / 225-924-0427 Fax: 225-930-0340
www.novelaite.com
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Cincinnati, Ohio 45238

Phone:(513) 3474500

7 ; _ Fax: (513) 3474506
Website: www.feldkamphvac.com

G inc.

SUBMITTAL DATA

Project: ' Bond Hill Academy K-8
Project / P.O# 1214
Specification Section 15855
Architect/Engineet: Steed Hammond Paul
Submittal For: . Air Handling Unit #1
Manufacturer: Ventrol
Supplier: Stoermer-Anderson, Inc.
“ontact Name & Phone # George Mayer - (513) 527-2300
Commenis:

Wesley B. Goodyear : 8/8/2006

RECEIVED BY
FELDKAMP ENTERPRISES, INC.
X APPROVED

] APPROVED AS NOTED
] NOT APPRGVED

[] RESUBMIT

[] REVISION NOTED

SPEC SECTION 15835

MECHANICAT CONTRACTORS

INDUSTRIAL END COMMERCIAL SHEET METAL FABRICATORS



StocrrerAndorsors, .

Manufactures Representative * Heating /A.C. ™ Industrial / Power Equiprnent

3818 Red Bank Road, Cingcinnati, Qhic 453227
t:513.527-2300"! www.stoermer-andersan.com f:531-527-2306

EQUIPMENT SUBMITTAL

PROJECT:

ENGINEER:

CONTRACTOR:

BY:

MANUFACTURER:

EQUIPMENT:

DATE:

Bond Hill Academy K-8
1510 California Avenue
Cincinnati, Chio 45237

Steed Hammond Paul
1014 Vine Street, Suite 2100
Cincinnati, Ohio 45202

Feldkamp Enterprises, Inc.
3642 Muddy Creek Rd.
Cincinnati, OH 45238

Stoermer-Anderson, Inc.
3818 Red Bank Road
Cincinnati, Ohio 45227

Ventrol

Air Handling Unit #1

August 1, 2006

Below this line reserved for approval slamps




Ventrol

SUBMITTAL

Yenwrol Alr Handling Systems Ine.

SUBMITTAL
DRAWINGS & PERFORMANCE

PROIECT NAME: BOND HILL ACADEMY

VENTROL REP: STOERMER ANDERSON

SERIAL NUMEER: 11406-01
REVISION; 01
CUSTOMER: -
ENGINEER FIRM: -
PROJECT MANAGER: Mauro Catavolo
DATE: JuLy 31%, 2006
& SUBMISSION FOR APPROVAL ™ FOR RECORD PURPOSES ONLY

MO DRAWINGS TO BE RETURNELD)

9160 rue du Parcours, Anjou, Qc, H1T 271 www, ventrol .com




Ventrol

Venrol A Handling Systems inc

GENERAL:

&)

Factery fabricaied (ITF) indoar air handling uniusy,

a Rigbt and left is detenmined by facing in the direction of the airfiew
with the air hifticg the back of your neck.

2 All dimensions are in inches, unless otherwise indicated oo drawimgs.

a All unit dimensions are nominal, they do not ncluds litting lugs, light

switches, convenience outlets, wvariable frequency drives, coil
conpections or any other accessory or compansnt.

o Multiple section units are shipped in medular sections. Units arz
shipped with sufficient gasket, mending plates, caulking and serews for
field reassembly by OTHERS.

a Multiple piece units with factory furnished lights or electrical conduit
will require reconnections at each demount. Field firnished electrical
comections will be required after the unit is reassembled and set n
place.

o Units shall be ETL listed in accordance to UL Standard 1995
except for units with gas-fired heater, electric coils aver 2532 kW or
shipped knocked down.

NIT BASE S FLOOR / FRAMEWORK!

The unit base frame is maoufactured with rectimgular structural trbing and
fitted with C-Channel cross support members and "Double Bottom™ base. The
base rails are firted with lifing lues ateach corner and midpoints as required.

LIVERS:

2 Liners are as per zach Certified Performance Data Sheet {CPLS).

o Panels are secured with {/4” hex head, zinc plated fasteners.

o If specified in the submittal, exterior panels are painted with mdustrial
airdried (alkyd) enamel (Standard CES Sandstone colord. Salt Spray
Resistance 5% salt fog at 95 °F passes 1000 hes {ASTM B-1t7).
Humidity Resistance J00% salt fog at 93 °F passes 1000 hes {ASTM
[-2247). If customer requires special color, please furnish factory with
paint chip andfor paitt coler number before or at lime of release,

INSUEA TION:

The [iberglass insulation bas an effective thermal conductivity () of 24
(BTU im. ¢ hr sq.ft. “F} and a noise reduction coethcient {MRC) of (.70 per
inch thick {based on a type "A" mounting). Coefticients meet or exceed 2 3.0
10/t density material raling, unless otherwise indicated in CPDS. The
insukation meets scosion requirements of UL 181 facine the air stream and fure
hazacd classification of 25/50 {per ASTM-84 and UL 723},

ACCESS DOORS:

Aceess doors are doubte wall construction with an extruded aluminwsn frame,
stainfess steel butt hinges and heavy duty ADF-30 handles an 2" walls and
Allegis handles on 47 wall units. The doorframe features a bwle-in no-
throuph-metal and a perimeter gasked

CONDENSATE PANY |

Ceondensate pan is 16-¢a TYPE 304 stainless sieel. All pans have 2 dual
slepe and "Deouble Bonom” cooswuction with welded comers. Dran
conmections are standard staicless stee] 1 147 MPT.

FANS:

Specitic fan information caa bz found in CPDS and fan selection print out.
The fan shalt 15 tumed, ground and polished solid steel rated at @ maximum
RPM below the critical speed. The fan wheel and sheaves are keyed 1o the
shaft. Prior to shipment, the fan is balanced at the design BPM. Fans are rated
i accordance with AMCA 216 for pertormance undior AMCA 300 for sound
(See fan selection print cut for more detatls). All fans are provided with high-
pressure plastic lube lines internally located on the drive side unless otherwise
indicated in CPDS. Fans, motors and drives are intemally spring isclated on a
welded sgructural stesl base compiete with flex connections. Tsolators are
Amber Booth {or equal} seismically restrained type with 27 detlection for all
fans, except for AF wheels 18" or smaller and FC wheels 27" or smaller which
will have 1" isolators, unless otherwise indicated m CPDS.

MOTORS:

NEMA Design B T-FRAME moetors are mounted on an adjustable base, The
motors are tested 1o IEEE standard 1172 test method 8 and WEMA MG 12,582
and 1235 table 12-10. The motors meet energy policy act (EPAct
regulations unless otherwise indicated in CPDS. See perfomnance data and
accessories sheet for voltags, rpm, efficiencies, and motor type.

DRIVES:

W “Varable Pitch™ doive sheaves are fumished on motors up to 10 HP and
fixed pitch on 13 HP and above. “Fixed pitch™ sheaves ars provided on all
fins m excess of 2000 RPM. See the air umt performance dats and
accessonies sheet For the molor ! fan sheave modet numbers. V-Bell drives are
selected at 120% o 150% of the motor namneplate horsepawer,

COILS:

Al coil assemblies are leak tested wnder water at 315 PSIG.
PERFORMANCE ts CERTIFIED under AR! Standard 410, Cuils exceeding
the range of AR standard rating conditions will be as neted on the cail
computer  printout. Coils are constructed of seamless copper tubing
mechanically espanded mo fw collars. Fins are die formed plate bype.
Headers are seamless copper with die formed tube boles, ermediate tube
supports are supplied on coils over 447 fin length with an additiona) support
every 427 muliiple thereafer.

OTHERS:

o All electrical and awlomatic cootrel devices ot called out {n this
submittal ars to be tumished and installed i ths Beid by OTHERS.

o Dampers, louvers and/or other accessories are flrmished andfor

installed by Ventrol us indicated in each CPDS.
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I STATIC PRESSURE SUMMARY |




Ventrol

Ventrol Air Handling Systems [nc

Bond Hill Academy

STATIC PRESSURE SUMMARY

air pressure drops at 0 feet above sea level (inches w.g.)

juillet 13, 2006

Supply Return
Job Tag AHUA1 AHU-1
Serial Number 11406-01 | 11328-01
Intake Section 0.10 0.01
2" Pre-Filters 25-30% 0.60 0.60
Heat Wheel 0.92 0.56
Return Fan System Effect - 0.31
Exhaust damper - 010
2" Pre-Filters 25-30% 0.60
| Cooling Coils _ 0.76 -
Heating Coils 006 -
12" Cartidge Filters 80-85% 1.00 -
Supply Fan Systemn Effect 0.32 -
Discharge Section 0.01 -
internal Static Pressure 4.37 1.58
Available External Static Pressure 2.00 0.75
Total Static Pressure 8.37 2.33

* Filters estimated at 50% Dirty.
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Ventral Air Handling Systems inc

"~ CERTIFIED PERFORMANCEDATA



Bond Hill Academy 11406-01 Revision: 1

Unit Floor Type :
Auxiliary Floar Drains :
Unit Fioor Insulation ;
Unit Fioor Liner :

Unit Under Floor Liner :

Unit Wall And Roof Insultation :

Unit Exterior Liner ;
Interior Liner :
Fastners :

ETL:

Damper Louver Number :
Darnper Modsl ;

Damper Louver Duty -
Damper Actuator Model :

Filter Duty :

Filter Number :
Filter Loading :
Filter Type:

Total Media Sets :
Filter Gage Type :

Filter Frame Type Material :

Filter Qty 24 X 24 :
Filter Qty 12 X 24 :
Blanking Material :

Damper Louver Number ;
Darnper Model ;

Damper Louver Duty :
Damper Actuator Model :

Ventrol = Certified Performance Data Sheet
UNIT DETAILS
Unit TAG : AHU-1
CFM : 38000
TSP 837" WG
Unit Type : Indocr
Unit Exterior ; Alr dried enamel CES sandstone celor coated exterior liner
Unit Roof Curh : MN/A
Unit Roof Curb Serial : N/A

Standard flat floor

114" Dia. Galanized Drain Connection

4", 3 Ibs { cuft. density insulation

12 Ga. Galvanized sigel checkered plate

22 Ga. Calvanized steel {Venirol standard)

2", 3 lbs/cu ft density

16 Ga G-90 galvanized steel (Ventrol standard)

SEE UNIT DRAWING )

Zin¢ coated screws on interior and extericr liners {Ventre! Standard Interior Unit}
YES

Dampers Louvers

1
Veantrol VCD-60

Return air
MNone

Pre-Filter
E/A

,
Front loading

2" AAF Perfect Pleat 25-30% efficiency (MERV 7), UL Class I

2 sets suppliied by Ventrol, 1 set installed by Ventrol & 1 set extra
Dwyer 2002 .

AAF Universal Holding Frame {anguiar, front ioading)

20

0

Galvanized

Dampers Louvers

2

Ventrol VCD-60

Return Bypass Damper
None

Dampers Louvers

Domn = A

Vfmmdwmat Al Tl bl e imd e T



Bond Hill Academy 11406-01 Revision : 1

Certified Performance Data Sheet

Ve~trol E

Damper Louver Number:
Dampet Modef :

Damper Louver Duty ©
Damper Actuator Model :

Return Fan Number :
Fan Model Number :
Class Construction :
Rotation :

Fan Discharge Arra ngéme nt:

Fan Arrangement Type :
Motor manufacturer :
Motor Model # -

Enclosure/Hp/RPM/Frame/Eff. .

Vac/Ph/Hz :
Belt Guard :
Drive Sheaves :

Safety Lock Cn Fan Door :

Fan Bearings :
Septum Wali:

Fan Accessories 1.
Fan Accessories 2 :
Fan Accessories 3

Damper Louver Number :
Damper Model :

Damper Louver Duty :
Damper Actuator Model :

Darper Louver Number :
Damper Modei :

Damper Louver Duty :
Damper Actuator Mode! !

Filter Duty :

Fiiter Mumber -
Filter Loading :
Filter Type :

Total Media Sets :
Filter Gage Type:

Filter Frame Type Material

Filter Qty 24 X 24.:
Filter Qty 12 X 24 :

3

Ventrot VCD-€0
Exhaust Bypass air
Nene

Return Fan(s)

PF-49

li

cw

axial

3

Weg

02018T3E256T

ODP - 20 - 1800 - 256T - PREMIUM
460/3/60

OSHA

Fixed pitch 1.2 safety factor

OSHA appraved tool operated latch

200 000 hrs L-50 with heavy duty nylon tubing & grease fittings to common internal location

2" Double Wall

Inertia base (concrete by others in the fieid}
Inlet screen

Fan enciosure screen

Dampers Louvers

4

Ventral VCD-60
Exhaust air
MNorne

Dampers Louvers

5

Ventral VCD-60
Outside air
MNone

Pre-Filter

OIA

2

Front [oacing

an AAF Perfect Pleat 25-30% efficiency (MERV 7}, UL Class I

2 sets supplied by Vertrol, 1 set instailed by Ventrel & 1 set extra
Dwyer 2002

Type & Gelvanized steei

20 '

0




Ventrot

Bond Hill Academy 11406-01 Revision : 1

Wit n st
At A—

ﬁ.: |

Certified Performance Data Sheet

Blanking Materiat :

Damper Louver Number !
Damper Model ;

Damper Louver Duty :
Damper Actuator Model :

Filter Dty ¢

Filter Number :

Filter Loading :

Filter Type :

Total Media Sets :

Pre-Filter Gage Type :

Final Filter Type :

Final Filter Total Media Sets :
Final Filter Gage Type :

Final Filter Frame Type Material:

Filter Qty 24 X 24 .
Filter Qty 12 X 24 :
Blanking Material :

Coil Casing Material :
Blanking Material :
Coil Rack :

Special Coating :
Piping :

Ccil Casing Material :
BRlanking Material :
Coil Rack :

Drain Pan :

Drain Pan Connection :
Special Coating :
Piping :

Supply Fan Number :

Fan Model Number :

Class Construction :
Rotation :

Fan Discharge Arrangement :
Fan Arrangement Type :

Galvanized

Dampers Louvers

s}

Ventrol VCD-60
Cutside Bypass air
Naona

Combo-Filter

SIA

1

Front loading

o" AAF Perfect Pleat 25-30% efficiency (MERY 7}, UL Class ||

2 sets supplied by Ventrol, 1 set installed by Ventrol & 1 set extra
Dwyer 2002

12" AAF Varicel, Type SH, 60-656%, UL Class !

2 sets supplied by Ventrol, 1 set installed by Ventrol & 1 set extra
Dwyer 2002

Type 8 Galvanized steel

20

0

Galvanized

Heating Coil(s}

Galvanized Steel

Galvanized

304 Stainless Steel Coil Rack
None

Na

Cooling Coil{s}

Galvanized Steel
Galvanized
304 Stainless Sleel Coil Rack

[AQ 304 (18 Ga.) Stainless Steel Crain Pan With (18 Ga.) Intermediate Drain Pan

14" Dia. Stainless Steel Drain Connection
None
No

Supply Fan(s)

PF-48
Il

CwW
Radia!




Bond Hill Academy 11406-01 Revision : 1

Yantrol Certified Performance Data Sheet
Motor manufacturer : Weg
Mator Model #: DBO180T3IE3E4T
Enclosura/Hp/RPM/Framef/Eff. :  ODF - 80 - 1800 - 364T - PREMILUM
Vac/PhiHz : 460/3/60
Beit Guard : QOSHA
Drive Sheaves : Fixad pitch 1.2 safety factor
Safety L.ock On Fan Door: OSHA approved tool operated laich
Fan Bearings : 200 000 hrs L-50 with haavy duty nylon tubing & grease fittings to common internal location
Septum Wall: 2" Double Wall
Fan Accessories 1: Inertia base (concrete by others in the field)
Fan Accessories 2: Inlet screen
Fan Accessories 3 : Fan enclosure screen

QDthers Components

Cther Component-1: Innergy tech Heat Wheel (ERW2000-T-88) chw VFD & Frost Control {motor is 460V}
Note ; See Heatwheel selection for more info. Frost control is ciw one EfA temperature sensor (see
electrical drawing for more info). :

Production Notes

1- S/A floor apening ¢fw grating.

2- Galvanized auxilliary drains provided downstream of the heatwheel for beth tunnels (see
drawing)

3- Short radius bellmouths provided on S/A openings. See drawing for more detalls.

4- All doors are chw ADH-50 handies and stainless steel butt hinges.

Electrical Notes

i- Cach fan motor is wired to 8 junction box {460V}

2- Heatwheel motor is wired to the VFOIFrost control enclosure.

3- Fras! Control is ¢fw one temperature sensor instalied in exhaust air tunnel.

4- Al compact fluarescent fights in S/A tunnel are wired to a fight switch {chw gilot light) and
GFl at supply fan section.

5- All compact flucrescant lights in R/A tunnel are wired to a light switch {cfw pilot light} and

GFI at return fan section. ]
©- VFDs provided, installed and wired by others.
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Ventrol

CFM x 1,000

=== PF02-49 NYB 12 Blade Plenum
JOB INFORMATION: WHEEL SPECIFICATIONS:
Job Name: Bong Hill Academy Class / Max RPM: Class I/ 1,108
Job Tag:  AHU-1 (Return Fan) Diameter: 45.01n.
Rep Firm: - Width: 100%
Serfal No: - Tip Speed: 8,864 FFM
Date: 07-13-2008 Shaft [ Bearing Dia.: 2 7/18", 27/18"
) Inertia: 135 WR?
OPERATING CONDITIONS:
Required Air Flow: 32,300 CFM MOTOR SELECTION:
Static Pressure: 2.02 in. Wg. ?ated I-éP . 32'507
Unducted Axial Disch.: 0.21 in. Wg. N’a”’.e ]'ZR‘;;M_ puied
Inlet Sereen: 0.10in. Wa, VKISIIHSH ; HZ.' 450/3/50
Total Adjusted Static: 2.301in. Wq. | . X :
Efficiency: Fremium
Site Elevation: Sea Level Enclosure Type! ODp
TSP @ Sea Level: 2.30in. Wg. Max [nertial Load: 2368 WR?
FAN PERFORMANCE: SOUND POWER: (Inlet / Outlet)
RPM: 891 Octave Band: {Re 10*-12 watts)
BHP / BHP with Belt Loss: 1733141849 1 2 3 4 5 6 7 8
Static { Mech. Efficiency: 85.2% /1 70.7% 89 95 8 83 831 &1 8 77
Inlet f Outlet Velocity: 1976/ 1764 FPM g1 98 92 90 87 84 8 78
Plenum Outlet Velocity: 1200 FPM Sound Power A-Weighted: 89 /93 db
5 ; ! . . . . ; , .' ; . ; !
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Yentrol

PF02-49 NYB 12 Blade Plenum

JOB INFORMATION: WHEEL SPECIFICATIONS:
Jobh Name: Bond Hill Academy Class [ Max RPM: Class I1 41,105
Job Tag:  AHU-1 (Supply Fan} Diametern: 4300n.
Rep Firm: - Width: 100%
Serial No: - Tip Speed: 12,418 FPM
Date: 07-13-2006 Shaft { Bearing Dia.: 2 7/18", 2 7/1E"
inertia: 273 WR?
QPERATING CONDITIONS:
Required Air Flow: 38,000 CFM MOTOR SELECTION:
Static Pressure: 6.05 in. Wg. ?ated %P . gng
Unducted Radiai Disch.: 0.18 in. Wg. Nram_e lz?:; X 1750
Inlet Sereen: 0.14in Wg. V:’E"F:LR‘J Hh;-' 48073760
Total Adjusted Static: 6.37 in. Wg. . : -
Efficiency: Premium
Site Elevation: Sea Level Enclosure Type: obP
TSP @ Sea Level: 6.37 in. Wa. Max Inertial Load: 637 WR?
FAN PERFORMANCE: SOUND POWER: (Inlet/ Outlet)
RPM: 968 Octave Band: {Re 10~-12 watts)
BHP ! BHP with Belt Loss: 53.42 1 54.91 1- 2 3 4 5 6 7 8
Static { Mech. Efficiency: 74.3% /74 3% gz 97 95 92 89 B8 86 87
Inlet / Cutlet Velocity: 2324712075 FPM 96 99 101 100 95 90 & 82
Plenum Outlet Velocity: 1200 FPM Sound Power A-Weighted: 95/101 db
10 ; .
9 4+ - ;
N .
RPM: 968
7 - S
6 T __
5 —_— e e —— — .~ —
4 e -
I T
2 e
'1 Y -

CFM x 10,000

Version 2003100
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Yentrol

Coil Selection / Rating 2006.100

Job Name: Bond Hill Academy Date: 07/13/06
Tag: CC-1 Entered By: User Neme Serial#: 0
Chilled Water SWC-6-48x115x6-10 AL
Individual Coil Construction Entering Conditions Leaving Conditions
(Qty) FEx FL: (2)48.00 x 115.00 ACFM : 38,000 Total Heat : 1,402,762 Bav/Hr
Rows - FPI: &6-10 SCFM @ 38,000 Sensible Heat: 1,113,445 Bo/Hr
Serpentine :  1.000 Alid: Oft
Total Face Area : 76.67 sq.fi 5 EDEB: 79.3°F LDR: S52.6°F
Fin Thick / Mat. : 0.008"/ AL 1 EWE: 64.8°F LWB: 52.2°F
Tube 0D,/ Wall - 5/8" /7 0.020"
Tube Material 1 CU EWT;: 44.0°F LWT: 578°F
Case Material : 16 GA GALV Fluid : Water Actual FV : 4937 fmin
Conn Lecation : LH Same GPM : 203.00 APD: 076 in.WG
Sup.Conn - Qty / Size ; (1) 2-1/2" 3 Water Velocity : 3.52 {t's
Ret.Conn - {iy / Size: (1) 2-172" l Water PD: 13325 ft
ARI CERTIFIED 'Rated in Accordance with ART Standard 4107



Yentrol

Coil Selection / Rating 2006.100

Job Name: Bond Hill Academy Date: C7/13/06
Tag: HC-1 Entered By: User Name Serial #1 0
Hot Water SW(C-4-48x115x1-6 AL

Individual Coil Construction Eatering Conditions Leaving Conditions

(Qty) FHx FL: (2)48.00x 115.00 ACFM : 38,000 Total Heat : 976,068 Bu/Hr
Rows-FPL: 1-6 SCFM : 38000 Sensible Heat ; 976,068 Buw/Hr
Serpentine : 0.230 Altd: Oft !

Tota} Face Area: 76.67 sqft EDB: 450°F LDB: 68.7°F

Fin Thick / Mat.: 0.008"/ AL
‘Tube O.D./ Wall: 58"/0.020"

Tube Material : CU EWT : 180.0°F LWT: 139.5°F

Case Material: 16 GA GALV Fluid : Water Actual FV : 4957 fiYmin

Conn Location : LH Same GPM : 35.00 ' APD: 0.06in WG
Sup.Conn - Qty / Size : (1) 1-1/2" Water Velocity : 3.8] fi/s
Ret.Conn - Qty / Size: (1) 1-1/2" Water PD: 6691t

ARI CERTIFIED "Rated in Accordance with ARI Standayd 4107
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HEAT WHEEL SELECTION



389 Netre-GCame,

— Natra-Dame-du-2on-Cansell,
QC Canada JOC 1AD Teis
{800y 2039015 Fax:
[819) 336-2283

= ne - {ech' I_nC I

Projzct name: Bond Hitl Acacemy

Location:
Engineer/Custamer:

Date: 0T{13/08
Unit Tag: Ak-g
Cuote #+

L

Engineering submittal data

ERW3000 Total energy wheel

’TQOTARY AIR-TO-AIR

TOTAL ENERGY RECOVERY WHEEL PERFORMANGE

Rated in Accordance with ASHRAE Standard 84-81
HWL is a UL recognize companent, construction only.

Apolication ratings based an AR 1060-2001 ceriification program

A Fartuipmuy Sommary in ¥

ARt N0 SHEY CHT T P rmEAm,
e st

Wheei moded:

ERvvI000-1-38

Entering supply air (T1)
37.39 Btuilb
14100 chm
$3 DB°F
74 WB°F
957 grllb
412 ARH%

Leaving exhaust air (T4)
3431 Btuib
8500 cim
905 DB °F
70.8 WB °F
30 grits
373 RH %
055 AP.O.
450 fpm

I

Leaving supply air (T2)
32.42 Btulb
14100 ¢fm

839 DB°F

G8.2 WB°F

78.3 grlb

451 RH%

0.92 AFD.

£62 fpm

Entering exhaust air (T3}
2827 Bt
ue0d ofm
77 UB°F
52.3 WB°F
§2.6 gl
463 RM %

Face area (sq. i) 20
tiotar power (hp): 12
Dimeasions (in):
" Depth (DL 185 |
Width [ 95 |
Height (H}: _QTJ
Waight {Ib}: 1388
Wheel speed {rpr): 20
Purge static pressure {in wak 0
Purge Airflow {cfmj: a
Purge angie (deg): o
" Face velocity of supply air (fiminy: 568
Face velocity of retum air (fimin). 43
“Altitude (f): 0
' Performance ]
Effectiveness . Capacity
Sensible | 84 6 % 138854 Btuwhr
“latent 175507 Bawhe
“Yotal 3127185 Biushr




Froject name: Bonc Hill Acacdemy
388 Notre-Dame, Location:
- Matre-Dame-du-Ban-Caonseil, Engineer!Custcmer:
GC Canada JOC 1AD Tel.: Cate: Q71306
EBOC) 203-9015 Fax: Unit Tag: AHU-1
(819) 336-2283 2 .
Quae # J

General Notes

1- Heat exchanger must permit drainage of condensate.
2- Air filters should be instalfed in front of both entering air flaws sides of the unit to reduce wheel media fouling.
3- Air streams composition shouid be compatible with wheel media material.

4- If the enthalpy wheel will be used at -34F {-37C) or befow, please consult Innergy tech for recernmendations
on how to maintain the speed reducer at an acceptable working temperature.

- The energy saving estimation does not consider the effect of the frost controt system,

8- For more information contac! the manufacturer or his distributar.

7- All prices are unitary prices, some set-up charges may be applied. Contact Innergy tech inc for volurne discount,

Warranty

This rotary Air-to-Air exchanger is a high quality pradugt, built and packed with care, All systems are guaranteed for one (1) year
fram the shipment date against any operational defects due to parls and/or manufacturing. The warranty applies to all cases where
damage is not a result of poor installation, improper use. improper AHU design, mistreatment or negligence, acts of Gods or any
ather circumstances beyend the conlrat of tnnergy tech inc. Also, Innergy tech inc. will not be held responsible for any bodily injurie
or damages to personal propeny of real estate and shall not be liabie for any consequential loss of damages.

| The sole fability of Innergy tech inc. shall be, at its option: Ajta refund the purchase price of the equipment, Bito repair any defective
| parts, or C)to slpply replacement parts EXW the factory where paris are manufactured with all freight costs paid by customer.

This warranty supersedes all prior wamantiss.,

W



Project name:

innergy. tech iﬁuc.

~ 38S Natre-Dame, Location:
B mi— Notre-Dame-du-Bon-Conzell, EngineanCustomar
e QC Canada JOC 140 Tal: Date: 0713405
_ 800} 203-9015 Fax: Urit Tag: AHU-1

(879) 338-2283 ’ .
X B Quote #: S/

Engineering submittal data

Winter

ERW3000 Total energy wheel )

ROTARY AIR-TO-AIR
| TOTAL ENERGY RECOVERY WHEEL PERFORMANCE

Rated in Accordance with ASHRAE Standard 84-91
HWL is a UL recognize componem, consiructian anky.
Application ratings based on AR| 1060-2001 certification program

LPirhcijediiy Comminy I ¥
P, A0S G o Bt mm

Wheel model, ERW3ID00-7-88
Face arez{sq. fi): 20
Motor power (hpj: 172
Dimensions {in):
Crepth {CH: 16
WWidth {VW): 95
Heignt (HY: 95
Weight () 1393
" Wheei spead (rpm): 20
Purge static pressure {in wa): 2]
Purge Aiflow (cfm): Q
© Purge angle {deg): 0
Face veloctty of supply air (ftfmin): BEE
“Face velocity of return air {fUmin): 450
Altitude (i) s}
Performance
Effectiveness Capacity
Senasaible B4 6% 554255 Buthr
fatent 83.5% 184550 Btufhr
“Total 84.1% 748345 Biufhr

Entering supply air (T1}

1.42 Bl
14100 cfm
5 Da°F
2 WEBF
1.5 grflb
207 RH %

Leaving exhaust air (T4)

Tl

5.4
2300
ts
ts
11.8
130
0.56
430

Biullt
cfm
L& °F
WE °F
yeib
RH %
A PO
fpm

Leaving supply air (T2)

13.36
14100
42.1
35.8
21.2
£3.8

\{.
«14 =

0.92
663

Stuilb
cfm
oB°F
WE °F
grilb
RH %
APD,
fprn

XT3l  Entering exhaust air (T3)

22.4%
g500
7

Bluty
cfm
DB °F
WB °F
arfln

8 RH%




==

Praject name: Sond Hik Academy
389 Notre-Darme, Location:
- Notre-Dame-du-Bon-Consail, Engineer/Customer.
QC Canada JOT 1AD Tel: Date: 070G
(300) 203-9015 Fa Unit Tag: AHU-1
(819 336-2283 )
Quate #: __/
General Notes

1- Heat exchanger must permit drainage of condensate.
2. Air filters should be installed in front of both entaring air fows sides of the unit to reduce wheel media fouling.

3- Alr streams campositian should he compatible with wheel media material.

4-If the enthalpy wheel will be used at -34F (-37C) or below, please consult Innergy tech for recommendations
on how to maintain the speed reducer at an acceptable working temperature.
5- The energy saving estimation does not consider the effect of the frest control system.

- For more infarmation contact the manufacturer or his distributor.

7- All prices are unitary prices, some set-up charges may be applied. Contact Innergy tech inc for volume discount.

: Warranty

This rotary Air-te-Air exchanger is a high quality praduct, built and packed with care. All systems are guaranteed for ane (1) year
from the shipment date against any operationai defects due to parts and/or manufacturing. The warranty apglies 1o all cases wher
damage i5 not a result of poor installation, improper use, improper AHU design, mistreatment of negligence, acts of Gods ar any
other circumstances beyand the contrt of Innergy tech inc. Also, Innargy lech inc. will net be held responsible for any bodily injurt
or darnages 16 personal property or real estate and shall not be liatie for any consequential luss of damages.,

The sale liability of Innergy tech inc. shall be, at its option: A)to refund the purchase prica of the equipment, Bjto repair any defect
parts, or C)to supply repiacement parts EXW the factory where parts are manufactured with all freight costs paid by customer.

2}

1

This warranty supersedes all prior warranties.
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YFD and controller system specifications

for enthalpy wheel series ERW3000

el

-

3]

=

The wheei manufaciurer shall provide the entire
conlral systern for the wheel, Including but nat
iimited 1o the varizble fregquency drive, a
disconnect switch and a sensor for the exhaust

leaving air temparature.

The VFD and controller system shall be
scecifically designed io prevent frest bulid-uyz in

i enthaipy wheel.

The contralisr sha#t include a seguence of
operalion to avcid Tost build-tg in the enthalpy
wheel,

The ¥FO and controller shall includs a sensor
in the leaving exhausi air to vary the wheel
speed betwean full sueed and zevo in order 1o
maintain the lesving exhaus: temperatuiz st

point,

Tne WFD and conwroller system shail pe ETL
iisted to UL Z08C Power CTonservation
Eguipment and CSA €222 No. 4 Industdal

Control Equipmesni.

The VFD and controlier system companents,
except the tempserzture sensor, shall bs

azsambled in & Name 4412 enclozurs.

h'

——
_—-—-
A ————— ..

R —

——
——

~Innergy tech .«

7

o

16

The VFD and controller system shall include a
fusitle disconnect switch and a8 motor overcad
protection.

The WD shall be able to send & fault signat to
g hilding management system.

The VED and contreiter system shall permit to
stop and start the rotation of the whes by & dry

cantact

The VFD and controiler system shall enable
soft-starts of the wheel, taking aporoximately
30 ssconds to ramp up ihe whesl to maximum

gpaad,

Dptigns

Ambient lamperaturs actuates ON-OFF conirol
o facilitale a summer-winter changseover cycle.
Unwaniad heai pick-up in the maks-up air
stream in the 559F o 75°F ambien! temoare-

tera range will be eliminaiad.

GFi utiiily cutlet, ssrvice ight and heater,

Hotation fault sensor.



Carson School

Supporting Documentation



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:

[] asingle Duke Energy Ohio account

X 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 ] Proof of payment.* [] Manufacturer’s Spec sheets [] Energy model/calculations and
application(s) are completed detailed inputs for Custom
applications

* |f 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 [X]
MSD Custom General Worksheet [X]

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 []

MSD Custom Part 1 []

MSD Custom Part 1 []

MSD Prescriptive Motors, Pumps &
Drives []

Motors & Pumps MSD Custom General Worksheet [] MSD Custom General Worksheet [] MSD Custom Part 1 []
MSD Custom General Worksheet []
MSD Prescriptive Motors, Pumps &
Drives []
VFDs Not Applicable MSD Custom Part 1 []

MSD Custom Part 1 []
MSD Custom VFD Worksheet []

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 [_]

MSD Custom Part 1 []

MSD Prescriptive Process []

MSD Custom Part 1 []

Process MSD Custom General Worksheet [] MSD Custom Part 1 [] MSD Custom General Worksheet []
MSD Custom General Worksheet []

Enaerfgyemem MSD Custom Part 1 [] MSD Custom Part 1 [] MSD Custom Part 1 []

Syster%s MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [] 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.
*++x Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your
application.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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:
e Submitting this application does not guarantee a rebate will be approved.
o Rebates are based on electricity conservation only.
e Electric demand and/or energy reductions must be well documented with auditable
calculations.
e 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

Page 1
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.o0h.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 Cincinnati Public Schools

Federal income tax return):

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 31-6000758
Company Name Above:

Who should receive incentive payment? (select one) [X] 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 I (mm/dd/yyyy)
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

2.

A.

Project Information (Required)

Please indicate project type:

X] 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

Please describe your project, or attach a detailed project description that describes the
project.
New public pre kindergarten - 8th grade school.

. When did you start and complete implementation?

Startdate / (mmlyyyy) End date [/ 2008 (mm/yyyy)

Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)'?
Lighting Controls

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)

X] General (for projects not easily submitted using one of the above worksheets)

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)

Lif 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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Mercantile Self Direct P
Nonresidential Custom Rebate Application & Energy.
PART 1

3. Signature (Required — must be signed by Duke Energy customer)

Customer Consent to Release of Personal Information

I, (insert name) Don Elbe , do hereby consent to Duke Energy disclosing
my Duke Energy Ohio, Inc Account Number and Federal Tax ID Number to its subcontractors
solely for the purpose of administering Duke Energy Chio’s Mercaniile Self-Direct Program. |
understand that such subcontractors are contractually bound to otherwise maintain my Duke
Energy Ohio, Inc Account Number and Federal Tax ID Number in the strictest of confidence.

| realize that under the rules and regulations of the public utilities commission, | may refuse to
allow Duke Energy Ohio, Inc to release (he information set forth above. By my signature, | freely
give Duke Energy Ohio, Inc permission to release the information designated above.

Application Signature

| certify that | meet the eligibility requirements of the Duke Energy Ohio, Inc Mercantile Self
Direct Custom Incentives Program and that all information provided within this application is
correct to the best of my knowledge. | agree to the terms and conditions set forth for this
program. | certify that the numbers, energy savings, and responses shown on this form are
correct. Further, | certify that the taxpayer identification number is current and correct. | am not
subject to backup withholding because: (a) | am exempt from backup withholding; or (b) | have
not been notified by the IRS thal | am subject to backup withholding as a result of a failure to
report all interest or dividends; or (c) the IRS has notified me that | am no longer subject to
backup withholding. | am a U.S. citizen (includes a U.S. resident alien).

Lon Sl

Duke Energy Ohio, Inc Customer Signature

Print Name  Don Elbe

Date 12/30/2011
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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 [ ] Completed the contact information for the Duke Energy customer?

Information [ ] 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 [ ] Answered the questions A-E, including providing a description of your

Information 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 [ ] Attached a supplier or contractor’s invoice or other equivalent
information information documenting the Implementation Cost for projects listed in
(Required) 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:
e your Duke Energy account manager
or,
e the Duke Energy Smart $aver® team at 1-866-380-9580.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

Instructions/Terms/Conditions
Note: Please keep for your records- do not submit with the application

1.

10.

11.

12.

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.

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.

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.

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.

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.

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.

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.

Customers are encouraged to retain copies of all forms, invoices and supporting documentation for
their records.

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.

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.

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.

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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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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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Smart Saver® Page 1 of 3

Nonresidential Custom Incentive Application
GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 5/11

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:
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.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Michael Burson

Company Cincinnati Public Schools

Equipment Vendor / Project Engineer Contact Information

Name Lucas Dixon

Company Plug Smart

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
No 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.

Duke.Cincipub_Carson.custom.Part 2 Form.xIs Input Data
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Smart Saver® Page 2 of 3
Nonresidential Custom Incentive Application
GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 5/11
List of Sites (Required) App No.
Rev.

Provide a list of sites addressed by this custom incentive application

Annual Gross Conditioned [ Facility
site ID |Duke Energy Electric Account List of Proposed Projects at Hours of Square Square Age
(see note 1) |Number(s) (see note 2) Facility Address each site Operation | Footage Footage (years)
1Site 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.
2Account 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).
Duke.Cincipub_Carson.custom.Part 2 Form.xIs Input Data 20f3



Smart Saver® Page 3 of 3
Nonresidential Custom Incentive Application

GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 5/11
For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: |Heat recovery wheels | Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)
Lighting Heating/Cooling X Air Compressor Energy Management System
VFD Motors/Pumps Process Equipment Other, describe below:
Brief Project Description
Describe the Baseline (see note 3) EQuipment/System Describe the Proposed High Efficiency Project
No heat recovery wheels installed Heat recovery wheels installed.
If Existing Equif 1t is the Baseline, how many years of useful life remain or how many years until replacement? |
Detailed Project Description Attached? (Required)
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour (see note 5) Hours of Use
No 7:00 AM 3:30 PM 14 700
Energy Savings
Baseline (see Note 3) Proposed Savings
Describe how energy numbers were calculated
Annual Electric Energy 23,435 kWh 0 kWh 23,435 kWh
Electric D d 0 kW 0 kW 0 kw
Calculations attached Yes Yes (Required) e is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evar|
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.10
Estimated annual electric savings $2,344

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) Yes
Simple Electric Payback in years (see note 9) | 0| |Tota| Payback in years 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: |Savings only calculated for summer hours, gas heating systems are used during the winter.

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.

Duke.Cincipub_Carson.custom.Part 2 Form.xIs Input Data
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March 13, 2012

To whom it may concern:

This letter is to confirm that for the renovation to Cincinnati Pubtic school Carson Efementary (4323
Gienway Ave), for the custom rebate application, the energy recovery project was installed with a
minimum unit cost listed below.

Thybar TV7490 Energy Recovery Units 2 $8,000.00 516,000.00

TOTAL $16,000.00

This is also to confirm that for the renovation to Carson Elementary {4323 Glenway Ave), for the
prescriptive rebate application, occupancy sensors and a chiller was installed with a minimurn unit cost .
listed below. :

DESCRIPTION Model Number QUANTITY | Nominal | PRICE/FIXTURE | AMOUNT
Size

‘ {Tons)
SelfDirect DT-200, WS-200, WT- ; 165 - $5117.89 $19,451.85
Occupancy Sensor 600, WT-2200 : :
SelfDirect Chiller - Trane Chiller 2 60 - $72,000.00 $144,000.00
Air - Screw RTAA125
TOTAL $163,451.85

Thank you for your attention to this matter,

Dom gl

Don Elbe
Utility Management Coordinator



APPLICATION AND CERTIFICATE FOR PAYMENT

TO OWNER: : PROJECT: o APPLICATION NO: 18
Carson Elemantary : . PERIOD TO: 02/20/09
4323 Glenway Avenue . PROJECT ND:
Cincinnati, OH 45205 CONTRACT DATE:

FROM CONTRACTOR: VIA ARCHITECT: .,

Hilvert & Pope Electric, Inc.
11070 Southland Road
Cincinnati, OH 45240

| CONTRACT FOR: ELECTRICAL

| CONTRACTOR'S APPLICATION FOR PAYMENT The Contractor cerfified that the work covered by this pay reques has been
- Application is made for Payment, as shown below, in connection with the Contract. completed in accordance with the Contract Document and that all prgress
. Continuation Sheet, AIA Document G703, is attached. payments previously paid bythe State have beeén applied by the Contractor to

discharge in full all Contractor's obligations inclurred in connection with the
work covered by all prior pay requests. -

1736800 :
45895 w : < o
1782605 4 \ _ : VIR

1,782,695  Contractor : Date

. CONTRACT SUM TQ DATE........ Fertere b,
. TOTAL COMPLETED & STORED TO DATE
RETAINAGE:

, a. 8-60% of Completed Labor $ Based upon on-site obseivations, the firm maz_rm that the work ahs prgressed to the
b. 8% of Stored Material

w m . percentage of completeness indicated on the pay request.
.1 Total Retainage 3 0 :

.................... $ 1782695 ®P§\ ﬁ% 25105

4 R 7

U RN

t 8. TOTAL EARNED LESS RETAINAGE

Gsuae_.,gk_r cmﬁ
.N._.mwmtmmSOcmommjm_oa.mmmom . QS g
PAYMENT (Line & from prior Cerlificate) 1781779 "

916
0

i B. CURRENT PAYMENT DUE.........coveivviiiniin
w.m>r>20m._.0 _uuz"m.I__u_ncwx—ul_.>_z>0m:.::::.

R

§~.}wﬁ\* Date

CHANGE ORDER SUMMARY ADDITIONS - DEDUCTIONS
Total change orders approved in Approved:

. |previous months by Owner 44599
Total approved this Month . 1296

TOTALS 45895 o School District Treasurer Date
Net change by Change Orders 45895




A B T D[ E F G i .
: | e OHPLETED PRESENTLy | COMPLETED BALANCE
TEM! DESCRIPTION OF WORK S ok ED PRENLS Tis | STORED fAND STORED (C:fC) TO FINISH| RETAINAGE :
NO. APPLICATION| PERIOD | (NOTIN (D+E+F) . C-G)
({D+E) D OR E} )
1/BONDING 21,000 21,000 0 21,000 100% 0 0
2|MOBILIZATION 5,000 5,000 0 5,000] 100% 0 400
3|DEMOBILZATION 2,000 2,000 o 2,000 100% 0 160
4/REGULAR CLEAN-UP 3,000| 3,000 0 3,000{ 100% 0 240
5(PUNCH LIST 6,000 6,000 0 6,000 100% 0 480
6|{CLOSE OUT TEMS 4000[ 4000 0 4,000 100% 0 320
7{SUBMITTALS : 3,000 3,000 0 3,000{ 100% 0 240
8{COORDINATION : 4,000 4,000 0 4,000 100% 0 320
9|FIELD SUPERVISION 80,000 80,000 0 80,000 100% 0 6,400
10{TEMP POWER 20,000 20,000 0 20,000| 100% 0 1,600
14{DEMOLITION 4,000 4,000 0 4,000] 100% 0 320
12|SITE CONDUIT & WIRE - LAB 30,000 30,000 0 30,000 100% 0 2,400
13|SITE CONDUIT & WIRE - MAT 40,000 40,000 0 40,000| 100% 0 0
14|LIGHT FIXTURES - LABOR 50,000 50,000 0 50,000} 100% 0 4,000
16{LIGHT FIXTURES - MATERIAL 140,000 140,000 0 140,000 100% 0 2,800
16|CONDUIT - LABOR 90,000 90,000 0 90,000 100% 0 7,200
17]CONDUIT - MATERIAL 110,000 110,000 0 110,000 100% 0 0
18|WIRE/CABLE - LABOR 50,000 50,000 0 50,000{ 100% 0 4,000
19|WIRE/CABLE - MATERIAL 80,000 80,000 0 80,000{ 100% 0 0
20{DEVICES - LABOR 6.000 6,000 0 6,000/ 100% 0 480
21[DEVICES - MATERIAL 8,000 8,000 o 8,000 100% o 160
22|F/A - LABOR 10,000 10,000 0 10,000] 100% 0 800 5
23|F/A - MATERIAL 18,000 18,000 0 18,000 100% 0 360
24{AUDIO VISUAL - LABOR 30,000 © 30,000 0 30,000] 100% 0 2,400 |
25|AUDIO VISUAL - MATERIAL 140,000 140,000 0 140,000 100% 0 2,800
26|cLocks - LaBOR 10,000 10,000| 0 10,000 100% 0 800 |
27/CLOCKS - MATERIAL 48,000 48,000 0 48,000 100% 0 960 o
28{BROADBAND - LASOR 10,000 10,000 0 10,000] 100% o 800
26{BROADBAND - MATERIAL 42,000 49,000 0 49,000 100% 0 980|"
30/WATTSTOPPER - LAB 15,000 15,000 0 15,000 100% 0 1,200
31|WATTSTOPPER - MAT 25,000 25,000 0 25,000] 100% 0 500
32{POWER PACKAGE - LAB 35,000 35,000 o 35,000 100% 0 2,800
33{POWER PACKAGE - MAT 90,000 90,000 0 90,000{ 100% 0 1,800
34[TECHNOLOGY - LABOR 20,000 20,000 0 20,000] 100% 0 1,600
35{TECHNOLOGY - MATERIAL 129,000 129,000 0 129,000( *100% 0 2,580
36|GENERATOR & A.T.S - LAB 8,000 8,000 0 8,000( 100% o 640
37|GENERATOR & A.T.S - MAT 30,000 30,000 o 30,000f 100% 0 600
38|NETWORK ELECTRONICS -L 10,000 10,000 0 10,000 100% 0 800
39[NETWORK ELECTRONICS -M 70,000 70,000 0 - 70,0000 100% 0 1,400
- AOISECURITY SYSTEM-LABOR  { _ 30,000| 30000 o e 30,000 100% 0. .....2.400} . ..
#1[SECURITY SYSTEM - MATERIAL 170,000 170,000 0 170,000{ 100% o 3,400
42{OWNER TRAINING - LABOR 2,000 2,000 0 2,000] 100% 0 160
43|ALLOWANCE 15,000 15,000 0 15,000 100% 0 1,200
44[FINAL CLEAN-UP 2,800 2,800 Co 2,800 100% 0 224
45| TRAILER TELEPHONES 9,000 8084 o016 9,000 100% 0 162
46|UPS - LABOR 1,000 1,000 0 1,000 100% 0 80
47|UPS - MATERIAL 4,000 4,000 0 2,000 100% 0 80
48|CHANGE ORDER #1 6,831 6,831 0 6.:831) 100% 0 137
48|CHANGE ORDER #2 6,167 6,167 0 6.167] 100% 0 123
50{CHANGE ORDER #3 14,582 14,582 0 14,582 100% 0 202
51/CHANGE ORDER #4 1,729 1,729 0 1,729| 100% 0 35
52|CHANGE ORDER #5 9,911 9,911 0 9,911 100% 0 198
53|CHANGE ORDER #5 404 404 0 204{ 100% 0 8
54/CHANGE ORDER #7 4,975 4,975 0 4,975 100% 0 100
55|CHANGE ORDER #3 616 616 0 618( 100% 0 12
56|CHANGE ORDER #5 680 680 0 880[ 100% 0 14
TOTAL 1782.695] 1781779 916 of 1782695 100% ol 6368
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Project Name:

Bid Package No.;

R N

A

The Ohio School Facilities Commission
10 West Broad Street
Suite 1400
T Columbus, Ohio 43215
Contractor's Name: Feldkamp Enterprises, Inc.
Address: 3642 Muddy Creek Road, Cincinnati, Ghio 45238

Contractor Pay Application Summary

CARSON
Original Contract Amount $  1,463,000.00
Net Changes to Date '3 242.00
Current Contract Amount - $ 1,463,242.00
Labor Completed to Date $ 671,000.00
Material Completed fo Date $ 792,242.00
Total Work Completed to Date $  1.463242.00
Slore Material to Date $ 0.00
Less Retained to Date $ 0.00
Total Amount Due $  1.483,242.00
Less Previous Payments $  1,462136.00
Less Amount Retained to Cover Lien 3 0.00
Less Amount Retained for Liquidated Damages 3 0.00
Less Other Amounts Withheld 3 0.00
Current Due $ 1,106.00
Balance fo Complete $ 0.00.

The Ohio School Facilities Commission approval required for the following contract adjustments:

1. Assessment of liquidated damages
2. Other amounts withheld

The Ohio School Facilities Commission : Date

Comments:

e ————
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APPLICATION AND CERTIFICATE FOR PAYMENT

TO OWNER: Cincinnati Public Schoois PROJECT: Carson Elementary APPLICATION No: 16
2315 lowa Street - 4323 Glenway Avenue PERIOD TO: 10/31/08
Cincinnati, Ohio 45206 : Cincinnati; Ohio 45205 PROJECT NOS:
CONTRACT DATE:
INVOICE NO: 1230-16
‘FROM CONTRACTOR: : Feldkamp Enteprises, Inc. VIA ARCHITECT:
3642 Muddy Creek Road

Cincinnati, Ohio 45238

CONTRACT FOR: HVAC & PIFING

CONTRACTOR'S APPLICATION FOR PAYMENT The Contractor certified that the work covered by this pay request has been

completed in_ accordance with the Contract Documents and that all progress
payments previously paid by CPS have been applied-by the Contract to

discharge in full all of Contractor's obligations incumed in connection with the
Application is made for payment as shown below, in connection with the Conltract work covered by all prior pay requests. ,

Continuation sheet is atfached. )

s, 10/31/2008

1. ORIGINAL CONTRACT SUM......... . 3 1,463,000.00 Contractor Z SoEa s mate
2. zﬂmozm:om by Change Orders..... .5 242.00 \%\k%ﬂ@\ﬁ .puw.m. ST Mﬂ«m\w w_.mnzmﬁ
3. CONTRACT SUMTO DATE oo .3 146324200 5* *5  Notary Public, State
4. TOTAL COMPLETED & STORED TO DATE................. «.$  1,463,242.00 Based upon on-site observations, 32 Xt My CommissisnBxpiressed to
5. RETAINAGE . the point indicated on the pay requedt] s et O™ . :
a. 8-50% of Completed Labor.. ; Ui
b. 8% of Stored Material... ettt n e aan e -
Totai mms_:mom et e B - ﬁ Bﬂ ,
| [(433
6. TOTAL EARNED LESS RETAINAGE. ... o $ 1,463,242.00 Archite Date
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT.................... & 1,462,136.00
L 8. CURRENT PAYMENT DUE.........coccccoommmvmmmrmenserec covvesronsers o § 1,106.00 / \&&%
i .
1 - 9. BALANCE TO FINISH, INCLUDING RETAINAGE............ccceooee o § - og%&mg Manager Date ‘
Change Order/Confract ADDITIONS | DEDUGTIONS
” Approved:
Total Changes approved in
__Previous months by Owner 3634.00
Total approved this month 1106.00 -4493.00 :
8chool District Date
TOTALS 4740.00 -4498.00 : |
m zma.. CHANGES by Change Order 242,00




WORK COMPLETED

MATERIALS | TOTAL COMPLETED
ITEM SCHEDULED PREVIOUS THIS PRESENTLY & STORED BALANCE
NUMBER | * DESGRIPTION OF WORK VALUE APPS, PERIOD STORED TO DATE % TO FINISH RETAINAGE

1 BOND 16,000.00 18,000.00 0.00 0.00 . 18,000,00 100% 0.00 0.00
2 SUBMITTALS 5,000.00 5,000.00 0.00 0.00 5,000.00 100% . 0.00 0.00
3 CLEAN UP 5,000.00 5,000.00 0.00 0.00 5,000.00 100% 0.00 0.00
4 PUNCH LIST 3,000.00 3,000.00 0.00 0.00 3,000.00 100% 0.00 0,00
5 ALLOWANCE 10,000.00 10,000.00 0.00 0.00 10,000.00 100% 0.00 0.00
6 MHVAC Equipment 332,000.00 332,000.00 0.00 0.00 332,000.00° 100% 0.00 0.00
7 L HVAC Equipment £0,000.00 §0,000,00 0.00 0.00 50,000.00 100% 0,00 0.00
[ Mirydrontc Equipment 25,000.00 26,000.00 0.00 0.00 26,000.00 100% 0.00 0.00
9 L Hydronic Equipment ) 10,000.00 10,000.00 0.00 0.00 10.000.00 160% 0.00 2.00
10 M Boilers : 65,000.00 £5,000.00 0.00 0.00 65,000,00 100% 0.00 0.00
11 t Boilers 10,300.00 10,000.00 0.00 0.00 10,000.00 100% 0,00 0.00
12 M HW/CW Piping 115,000.00 115,000.00 .00 0.00 115,000.00 100% 0.00 0.00
13 L HWICW Piping 222,000.00 222,000.00 0.00 0.00 222,000.00 160% 0.00 0.00
4 SUBCONTRACTORS : : 0.00
15 M Insulation 30,000.00 30,000.00 0.00 0.00 30,000.00 100% 0.00 0.00
18 L Insulation . §5,000.00 §5,000.00 0.00 0.00 §5,000.00 100% 0.00 0.00
17 M Temp Control 52,000.00 52,000.00 0.00 0.00 52,000.00 100% 0.00 0.00
18 L Temp Conirol 78,000.00 78,000.00 0.00 0.00 786,000.00 100% 0.00 0.00
19 L Temp Engineering 10,000.00 10,000.00 0.00 0,00 10,000.00 100% 0.00 0.00
20 L AlrANater Balance 12,000.00 12.000.00 0.60 0.00 12,000.00 100% 0.00 0.00
21 SHEETMETAL 0.00
22 L Coordination Drawing 35,000.00 35,000.00 0.00 0.00 35,000.00 100% 0.00 0.00
23 JM Coordination Drawing 2,000.00 2,000.00 0.00 .00 : 2,000.00 100% 0.00 D.00
24 L VAV Boxes 12,000.00 12,000.00 0.00 0.00 12,000.00 100% 0.00 0.00
25 M VAV Boxes 2,000.00 2,000.00 0.00 0.00 2,000.00 100% 0.00 0.00
26 L Curbs 4,000,00 4,000.00 0.00 0.00 4,000.00 100% 0.00 0.00
27 M Curbs 2,000.00 £2,000.00 0.00 0.00 2,000.00 100% 0.00 0.00
28 L Fans & Vents 4,000.00 4,000.00 0.00 0.00 4,000.00 100% 0.00 0.00
29 M Fans & Vents 22,000.00 22,000.00 0.00 0.00 22,000.00 100% 0.00 0.00
a0 1. Kitchen Hood System 4,000.00 4,000.00 0.00 0.00 4,000.00 100% 0.00 0.00
31 M Kitchen Hood System 17,000.00 17,000.00 0.00 0.00 17,000.00 100% 0.00 0.00
2 L. Duct 115,000.00 115,000,00 0.00 0.00 115,000.00 100% 0,00 0.00
33 M Duct 115,000.00 115,000.00 0.00 0.00 115,000.00 100% 0.00 2.00
34 L Air Davices 8,000.00 8,000.00 0.00 0.00 8,000.00 100% 0.00 0.00
a5 M Alr Devices 8,000,00 8,000.00 0.00 0.00 8,000.00 100% 0.00 0.00
a6 L Boiler Flue 3,000.00 3,000.00 0.00 0.00 3,000.00 100% 0.00 0.00
a7 M Bofler Flue 4,000.00 4,000.00 0.00 0.00 4,000.00 100% 0.00 0.00
8 CO#1 Bulletin #7 2,705.00 2.705.00 0.00 0.00 2,705.00 100% 0.00 0.c0
39 C@#2 Pads & Valves 929.00 529.00 0.00 0.00 929,00 160% 0.00 0.00
40 CO#3 Unused Allowance (4,498.00) {4,498.00) 0.00 0.00 {4.498.00) 100%) 0.00 0.00
41 CO#4 Dryer Vents 1,106.00 0.00 1,108.00 0.00 1,106.00 100% 0.00 0.00

Total 1,483,242,00 1,462,136.00 1,106.00 0.00 1,4683,242.00 100% 0.00 0.00

o T




The Ohio Scheol Facilities Commission
10 West Broad Sirest
14th Figor
Columbus, Ohip 43215 _
Phone: 614-466-8290 Fax: 614-486-7749
: X ADD .. BEDUCT
Contract Reference No.  38.01962-006025-8132X « 530875~
CM # - Controfing Board # - OSFC Bullding IRN # - Distric? Project #~ District Purchase Order #
1 Change Order No. 5 . 004 Contract Days Changed 0
f . B8P con Revised Completion Date Np change
Change Order Date 9/29/2008 '
{ Contractor Name: _Feldkamp Enferprises Reason for Change Order:
‘ *Design Clariffcation
Project: Cincinnati Pu;biic.Schcofs _ Local Funded Initiative (st breakdown % below)
' CPS5 - Carson Elementary Schaol '
4323 Glenway Ave,
Cincinnati, Ohie 45205 97.9 2.1
#10960PA-3 . % Project Construction Fund % Local initatve
pco item |. DescriptionfJustification Amount
122 001 | CB-11: Added Dryer Vent {Go-Fund) _ ~$1,083.00
122 002 | CB-11: Added Dryer Vent {LFl} ) %2300
Per Bulletin 11 dated 7/28/08, Feldkamp installed the added dryer vent for
Locker Room 2017A, It was surface mounted and painted to match the wall.
Original Contract ‘ ' $1,463,000.00
Previous Changes {3884.000
This Change $1,106.00
Revised Contract i $1,483.242 00
The campensation ar fime extension provided =bt this Change Order canstiftes full ang complete satistaction for a1l direct and indirect costs, and
inferest refatsd therato, whick has been or may be incured in conrmechion with this change o the wark, including but not Hmited to, any dalays,
fnefficlenciss, disruption, extendad overhead, acesleration, and lhe_cumulative impact of this acd other change trders Issties as of this date,

CONTRACTOR'S ACCEPTANGE ARCHITECT'S RECOMMENDATION SCHOOL DISTRICT ACCEPTANCE _"
Feldkamp Enteprisas S SBEN Architacts Ihe. Cincinnai Public Schools -
3642 Muddy Creek 332 East 8th Strost 2651 Bumet Avenue :
Cincinnati, OH- 48238 Cincinnatt, QH 45202 Cincinnati, OH 45219 f

Authorized Signature Data Board Authorized Signaturs Date
CHANGE ORDER RECOMMENDED '
Construciion Manager Dale

Tumer/DAGITYS
















Performance
Data

Table P-20 — ARI Part-Load Performance

Unit Size % Load Tons EER IPLV
RTUA 70 100 68.4 10.2
75 51.3 12.0 135
50 34.2 14.6
25 17.1 15.2
RTUA 80 100 78.3 10.1
75 58.7 11.7 13.1
50 39.2 14.9
25 19.6 11.7
RTUA 90 100 87.2 9.6
75 65.4 10.2 11.7
50 43.6 12.9
25 21.8 12.6
RTUA 100 100 95.0 9.2
75 71.3 10.4 11.9
50 47.5 12.8
25 23.8 14.0
RTUA 110 100 102.4 9.2
75 76.8 10.4 12.0
50 51.2 131
25 25.6 13.9
RTUA125 100 111.0 9.2
75 83.3 10.5 1.9
50 55.5 12.9
25 27.8 13.3
Table P-21-Performance Data Adjustment Factors
Chilled Altitude
Fouling Water Sea Level 2000 Feet 4000 Feet 6000 Feet
Factor Temp. Drop CAP GPM kW CAP GPM kW CAP GPM kW CAP GPM kW
8 1.000 1.249 1.000 0.996 1.245 1.004 0.991 1.240 1.007 0.987 1.234 1.014
0.00010 10 1.000 1.000 1.000 0.997 0.996 1.004 0.993 0.992 1.007 0.988 0.988 1.015
12 1.001 0.835 1.001 0.997 0.832 1.004 0.993 0.828 1.009 0.988 0.824 1.015
14 1.003 0.716 1.001 0.999 0.714 1.004 0.994 0.711 1.009 0.990 0.708 1.015
16 1.004 0.628 1.001 1.000 0.626 1.005 0.997 0.623 1.009 0.991 0.620 1.016
8 0.988 1.235 0.996 0.984 1.230 1.000 0.980 1.225 1.004 0.975 1.220 1.010
0.00025 10 0.988 0.989 0.998 0.986 0.985 1.000 0.981 0.981 1.004 0.977 0.976 1.011
12 0.990 0.825 0.998 0.987 0.822 1.000 0.983 0.819 1.005 0.978 0.815 1.011
14 0.991 0.708 0.998 0.988 0.706 1.001 0.984 0.703 1.005 0.980 0.700 1.011
16 0.993 0.621 0.999 0.990 0.619 1.001 0.986 0.617 1.006 0.981 0.614 1.012

25
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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:

[] asingle Duke Energy Ohio account

X 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 ] Proof of payment.* [] Manufacturer’s Spec sheets [] Energy model/calculations and
application(s) are completed detailed inputs for Custom
applications

* |f 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.

Rev 7/11




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 [X]
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 [X]
MSD Custom General Worksheet [X]

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 []

MSD Custom Part 1 []

MSD Custom Part 1 []

MSD Prescriptive Motors, Pumps &
Drives []

Motors & Pumps MSD Custom General Worksheet [] MSD Custom General Worksheet [] MSD Custom Part 1 []
MSD Custom General Worksheet []
MSD Prescriptive Motors, Pumps &
Drives []
VFDs Not Applicable MSD Custom Part 1 []

MSD Custom Part 1 []
MSD Custom VFD Worksheet []

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 [_]

MSD Custom Part 1 []

MSD Prescriptive Process []

MSD Custom Part 1 []

Process MSD Custom General Worksheet [] MSD Custom Part 1 [] MSD Custom General Worksheet []
MSD Custom General Worksheet []

Enaerfgyemem MSD Custom Part 1 [] MSD Custom Part 1 [] MSD Custom Part 1 []

Syster%s MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [] 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.
*++x Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your
application.

Rev 7/11



Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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:
e Submitting this application does not guarantee a rebate will be approved.
o Rebates are based on electricity conservation only.
e Electric demand and/or energy reductions must be well documented with auditable
calculations.
e 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

Page 1
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.o0h.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 Cincinnati Public Schools

Federal income tax return):

Mailing Address 2651 Burnett Ave

City Cincinatti State | OH Zip Code | 45219

Type of organization (check one) [_] Individual/Sole Proprietor [ _] Corporation [ ] Partnership
X] Unit of Government [ ] Non-Profit (non-corporation)

Payee Federal Tax ID # of Legal 31-6000758
Company Name Above:

Who should receive incentive payment? (select one) [X] 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 I (mm/dd/yyyy)

Page 2 Rev 7/11



Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

2.

A.

Project Information (Required)

Please indicate project type:

X] 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

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.

. When did you start and complete implementation?

Startdate /  (mmlyyyy) End date 08/2008 (mm/yyyy)

Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)'?
Lighting Controls

Please indicate which worksheet(s) you are submitting for this application (check all that
apply):

X Lighting

[] Variable Frequency Drive (VFD)

[ ] Compressed Air

[ ] Energy Management System (EMS)

X] General (for projects not easily submitted using one of the above worksheets)

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)

Lif 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.

Page 3 Rev 7/11



Mercantile Self Direct P
Nonresidential Custom Rebate Application & Energy.
PART 1

3. Signature (Required — must be signed by Duke Energy customer)

Customer Consent to Release of Personal Information

I, (insert name) Don Elbe , do hereby consent to Duke Energy disclosing
my Duke Energy Ohio, Inc Account Number and Federal Tax ID Number to its subcontractors
solely for the purpose of administering Duke Energy Chio’s Mercaniile Self-Direct Program. |
understand that such subcontractors are contractually bound to otherwise maintain my Duke
Energy Ohio, Inc Account Number and Federal Tax ID Number in the strictest of confidence.

| realize that under the rules and regulations of the public utilities commission, | may refuse to
allow Duke Energy Ohio, Inc to release (he information set forth above. By my signature, | freely
give Duke Energy Ohio, Inc permission to release the information designated above.

Application Signature

| certify that | meet the eligibility requirements of the Duke Energy Ohio, Inc Mercantile Self
Direct Custom Incentives Program and that all information provided within this application is
correct to the best of my knowledge. | agree to the terms and conditions set forth for this
program. | certify that the numbers, energy savings, and responses shown on this form are
correct. Further, | certify that the taxpayer identification number is current and correct. | am not
subject to backup withholding because: (a) | am exempt from backup withholding; or (b) | have
not been notified by the IRS thal | am subject to backup withholding as a result of a failure to
report all interest or dividends; or (c) the IRS has notified me that | am no longer subject to
backup withholding. | am a U.S. citizen (includes a U.S. resident alien).

Lon Sl

Duke Energy Ohio, Inc Customer Signature

Print Name  Don Elbe

Date 12/30/2011
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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 [ ] Completed the contact information for the Duke Energy customer?

Information [ ] 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 [ ] Answered the questions A-E, including providing a description of your

Information 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 [ ] Attached a supplier or contractor’s invoice or other equivalent
information information documenting the Implementation Cost for projects listed in
(Required) 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:
e your Duke Energy account manager
or,
e the Duke Energy Smart $aver® team at 1-866-380-9580.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

Instructions/Terms/Conditions
Note: Please keep for your records- do not submit with the application

1.

10.

11.

12.

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.

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.

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.

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.

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.

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.

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.

Customers are encouraged to retain copies of all forms, invoices and supporting documentation for
their records.

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.

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.

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.

Participants must be Duke Energy Ohio, Inc nonresidential, mercantile customers with the project
sites in the Duke Energy Ohio, Inc service territory.

Page 6 Rev 7/11



Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.

Page 7 Rev 7/11



Mercantile Self Direct Page 1 of 3

Nonresidential Custom Incentive Application
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.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Don Elbe

Company Cincinnati Public Schools

Equipment Vendor / Project Engineer Contact Information

Name Lucas Dixon

Company Plug Smart

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.

Duke.CinciPub_Fairview.Custom.Part 2 Form.xls Input Data
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Mercantile Self Direct
Nonresidential Custom Incentive Application

Page 2 of 3

GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 7/11
List of Sites (Required) App No.
Rev.
Provide a list of sites addressed by this custom incentive application
Annual Gross Conditioned | Facility
site D |Duke Energy Electric Account List of Proposed Projects at Hours of Square Square Age
(see note 1) |Number(s) (see note 2) Facility Address each site Operation | Footage Footage (years)
3880-3662-01 3645 Clifton Avenue Cincinnati OH 45220 Heat Recovery Wheels 1,225 84,144 84,144 3
1Site 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.
2Account 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).
Duke.CinciPub_Fairview.Custom.Part 2 Form.xls Input Data 20f3



Mercantile Self Direct Page 3 of 3
Nonresidential Custom Incentive Application

GENERAL CUSTOM APPLICATIONS WORKSHEET - CUSTOM GENERAL APPLICATION PART 2 Rev 7/11
For each project, answer the following questions (use one worksheet per project) App No. 0
Project Name: |Heat Recovery Units | Rev. 0
How would you classify this project? (Place an x in all boxes that apply.)
Lighting Heating/Cooling X Air Compressor Energy Management System
VFD Motors/Pumps Process Equipment Other, describe below:
Brief Project Description
Describe the Baseline (see note 3) EQuipment/System Describe the Proposed High Efficiency Project
No heat recovery units installed on air handlers Heat recovery units installed on air handlers.
If Existing Equipment is the Baseline, how many years of useful life remain or how many years until scheduled replacement?
Detailed Project Description Attached? (Required)
Operating Hours (see note 4)
Weeks of
Weekday Saturday Sunday Use in Year |Total Annual
24x7 Start Hour End Hour Start Hour End Hour Start Hour End Hour (see note 5) Hours of Use
7:00 AM 3:00 PM 29 1,225
Energy Savings
Baseline (see Note 3) Proposed Savings
Describe how energy numbers were calculated
Annual Electric Energy 34,653 kWh 0 kWh 34,653 kWh
Electric D d 0 kW 0 kW 0 kw
Calculations attached Yes Yes (Required) e is listed as the savings with proposed at 0 kWh. See attached DUKE.CincPublic_Evar|
Simple Payback
Average electric rate ($/kWh) on the applicable accounts (see note 6) $0.10
Estimated annual electric savings $3 465

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) Yes
Simple Electric Payback in years (see note 9) | 0| |Tota| Payback in years 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.

s 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: |Savings only calculated for summer hours, gas heating systems are used during the winter.

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.

Duke.CinciPub_Fairview.Custom.Part 2 Form.xls Input Data
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March 2, 2012

To whom it may concern:

This letter is to confirm that for the renoﬁation ‘to Cincinnati Public school Fairview Elementary (3645
Clifton Ave), for the custom rebate application, the lighting project was installed with a minimum unit
cost listed below,

DESCRIPTION QUANTITY PRICE/FIXTURE AMOUNT
R1- Metalux 2GC8-332A 513 $95.00 $48,735.00
R6 - Portfolio C5142E 8 $60.00 $480.00
R12 - Metalux 2GC8-232A125 37 ' $90.00 $3,330.00
W7 - Metalux BAU-232 6 $60.00 $360.00
CL4 - Metalux W-332A 8 $55.00 $440.00
R9 - Halo HR00E277 3 $75.00 $225.00
CL3 - Metalux W-332A 14 $55.00 $770.00
RS - Portfolio C6152E 22 $60.00 $1,920.00
[ R10 - Portfolio M7600TQF 3 $163.00 $489.00
W2 - Elliptipar F113-H242 13 $126.00 $1,638.00
52 - Shaper 482-10-CFL 10 $153.00 $1,530.00
R7 - Metalux GC8-232A125 151 $80.00 $12,080.00
R11- Metalux 2GC8-332A125 84 $95.00 $7,980.00
CL6 - Fail-Safe FWS-332 2 $109.00 $218.00
CH1 - Metalux DIM-232 ' 36 $94.00 $3,384.00
W5 - Metalux BC-232 7 $78.00 $546.00
W6 - Lumark ICVW1G 2 $32.00 $64.00
R3 - Metalux 2EP3GX-332536l 28 $105.00 - | $2,940.00
S1- Lumark MH SE ENGR 21 C 31 $189.00 $5,859.00
R8 - Metalux 2GC8FA-432A125 5 $56.00 $280.00
W4 - Steplyte RSC2 F13 4 ~ [3179.00 $716.00
CL5 - Fail-Safe FWS-332 23 $105.00 $2,507.00
NovelAire ECW 844 Energy 3 $8,000.00 $24,000
Conservation Wheel




TOTAL $120,491

This is also to confirm that for the renovation to Fairview Elementary (3645 Clifton Ave}, for the

prescriptive rebate application, occupancy sensors were insta

lled with a minimum unit cost listed

below. '
DESCRIPTION QUANTITY PRICE/FIXTURE AMOUNT
Occupancy Sensors - WT 11 CM-PDT-10 45 $117.89 $5,305.05

TOTAL $5,305.05

Thank you for your attention to this matter,

Don Elbe
Utility Management Coordinator
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J>_u_ur_ﬂ>._._oz AND nm_n._.:u_nT._.m FOR PAYMENT

" TO OWNER:

CINCINNATI PUBLIC SCHOOLS
2315 IOWA AVENUE
CINCINNATIO, OHIO 45208

FROM CONTRACTOR:
BEACON ELECTRIC COMPANY
7815 REDSKY DRIVE
CINCINNATI, OHIO 45248

CONTRACT FOR: _ FAIRVIEW m_.m_s.mzdym/\ BP#7

PROJECT: . APPLICATION No: 21

FAIRVIEW ELEMENTARY SCHOOL PERIOD TO: | 103108
3645 CLIFTON AVENUE PROJECT NOS: 04026 .
CINCINNATI, OHIO 45220 CONTRACT DATE; _ :

A. , MELISSA M, LAWSON
VIA ARCHITECT: Notary Public, State of Ohio
GLASERWORKS My nca____mm_n_mﬁaaaia.nsa

304 EAST EIGHT
CINCINNATI, OHIO 45202-2231

CONTRACTOR'S APPLICATION FOR L><3mz._.

Application is made for payment as shown

" Continuation sheet Is attached.

belbw, In connection with the Gontract . coyerad by afi pror pay requests.
- ) n\}\ \ O-lo-9

The Contrastor certified that the work covered by this pay request has been

completed in accordance with the Contract Documents and that all progress

payments previously paid by the State have been applied by the Contractor to
- diggharge In full all of Confractor's obligetichs Incurred in connsction with the

1. ORIGINAL CONTRACT SUM..........coconrnrrsr $ 1,675,000.00 Ooﬁmg% O Date ,
2. Net Changa by Change Orders.... o $ 83200 .
3. CONTRACT SUM TO U>._.mL wd $ 1,758,221.00 .
4. TOTAL COMPLETED & STORED TO DATE........... e $ 1,758,221.00 Besed upon on-site observations, the firm affirms that the work has progressed to the
5. RETAINAGE : percentage of compléteness indioated on the pay request,
a.  8-50% of Completed Labor......... -] ‘
b. 8% of Stored Material,........... .
Total xam.:mmma $ - ) .
" | § : «@m 28/
6. TOTAL EARNED LESS RETAINAGE................0ccn$ $ 1,758,221,00 frebitést [ (71 , te
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT.....$ $ 174924500 ,
8. CURRENT PAYMENT DUE.............. T R 3 $ 8,976.00 . )
| CE 2 ohihy
9. BALANCE TO FINISH, INCLUDING RETAINAGE,.......$ $ - struction\Mariager . Date
Change Order/Contract ADBITIONS DEDUCTIONS :
: Approved:
Total Changes approved in $ 74,245.00
Previous months by Owner
Total approved this month 1% _ 8,976.00 . :
Sehool Distriet Treasurer : bate
TOTALS $ 83,221.00
NET CHANGES by Change Order i $ 83,221.00
00400 J

Contractor Pay Application




OOZ._._JC_}._._OZ SHEET

APPLICATION NUMBER: 21

; PERIOD TI: 1023112008
; @ ) WORK COMPLETED MATERIALS | TOTAL COMPLETED .
IEM ! SCHEDULED ' [ PREVIOUS THIS PRESENTLY & STORED BALANCE RETAINAGE
NUMBER DESCRIPTION OF WORK | VALUE APPS. PERICD STORED ToDATE | % TO FINISH 0%
GENERAL CONDITIONS : .
1 BONDANSURANCE g, 35,275.00 I5275.001 % - 0003 36,276.00, 100.00% 0008 -
2 |PERMITS & FEES m 26,500.00 25,500.00 | § . 0.00 |8 26,500.00 | 100.00% 0.00 | & .
. ]
3 |eC-SUBMITTALS ' fLasor 8,300.00 8,300.00 | $ - 0.00 {8 8,300.00:! 100.00% odo | s -
GC-SUBMITTALS: : MATERIAL 4,160.00 415000 % - 0.00}3% &_dmc.ccw 100.00% 0003 -
4 GC- CLEAN-UP r?WOE 9,960.00 9,980.00 | 3 - 000]{8% m_wma._ue,H 100.00% 00015 -
GC- CLEAN-UP i |MATERIAL 2,480,00 " 2.490.00 | $ . 000§ " 2,490,00 | 100.00% 000 | 3 .
] PUNCHLIST LABOR 2,460,00 245000 | $ - 000 |3 M_&QQ.OOW. 100.00% 0.00|% -
PUNCHLIST [ IMATERIAL 1,660.00 1,680.00 | 3 . 000 |3 1,680.00 | 100,00% 0.00 |8 .
8  |TEMPORARY POWER [ fLABOR 33,200.00 33,200.00 | $ . 000 1S 33,200,00{ 100.00% 00013 .
TEMPORARY POWER | |MATERIAL 37,360.00 37,350.00 | 3 . 0008 37,350.00:| 100.00% 0.00 .
7 |ALLOWANCES GENERAL [ IMATERIAL 16,000.00 15,000.00 | $ - 0,003 15,000,00. | 100.00% 0.00 {3 -
ALLOWANGES DSL / TELE | [MATERIAL 8,000.00 9,000.00 | $ - 0.00 | $ 9,000.00'( 100.00% 0.00 |8 .
m _
8 |cLoss-our 5,000.00 8,000.00 | . 0.00 |8 5,000,00:| 100.00% 0.00{% .
8 JATTIC STOCK TO OWNER ; 2,075.00 2,075.00 | . 0.00 | $ 2,076.00:| t00.00% 0.00 | § -
10 TRAMNING _ 1,660,00 1,660.00 | $ - o000is .__mmc.cc.m 100,00% 0003 -
, SITE WORK _ m
11 |BRCHIFEEDER-CONDUIT ! fLasor 20,760.00 20,750.00 | 3 . 0.00 |8 20,760.00]] 100.00% 000 ¢ .
12 |BRCH/FEEDER-CONDUIT © . [MATERIAL 17,016.00 1,01500 | 3 . 0.007}8 17,015.00] 100.00% 000 -
13 [BRANCHFEEDER-WIRE. ' |Lasor 7,886.00 78850018 . 0.00]% 788500 100.00% 0.00 | ¢ .
14 |BRANCHIFEEDER-WIRE | IMATERIAL 7,470.00 7,470.00 | & . 0.00 |3 7470.00| 100.00% 0.00fs .
16 [LIGHT FIXTURES LABOR 14,040.00 1494000 | 3 . 000§ 14,840.00/| 100.00% 0.00 | $ -
16 JUGHT FIXTURES MATERIAL 20,750.00 20,760.00 | 8 . 0.00 | $ 20,760.00 | 100.00% 0008 .
17 ITRENCHING/BACKFILL ' luasor 26,660.00 12656000 | 3 . 0.00 | $ 28,560.001 100.00% 0.00 |3 .
18 [TRENCHING/BAGKFILL ! MATERIAL 63,950.00 53,950,00 | 8 . 000 s 63,850.00 | 100.00% 000 | % -
15t Floor North ]
19 ELECTRICAL EQUIPMENT v [LABOR 37,350,00 37,350.00 | & - 0003 37,350.00 1 100.00% 0.00F8% -
3
20 |ELECTRICAL EQUIPMENT MATERIAL 124,600,00 12450000 {8 . 0.00 | $ 124,500.00 | 100.00% 000)s .
21 |BRCHIFEEDER-CONDUI ! lLABOR 70,650.00 70,550.00 | & ; 000 3 70,550.00 { 100,00% 0008 -
22 |BROHFEEDER.CONDUIT MATERIAL 45,650.00 45,650.00 | 3 . .00} $ 45,650.00 | 100.00% 0.00 | 3 -
23 |BRANCHIFEEDER-WIRE ; lLaBor §,960.00 8,950.00 | $ - 000 | % 9,960.00 | 100.00% 0008 -
24 wm..»ZOI.._um_mUmmaS.._mm MATERIAL 62,260.00 62,260,001 & - 00018 82,250.00 | 100.00% o003 -
TOTAL 712,690,00 712,690.00 0.00 0.00 712,890,00 | 100.00% 0.00 0.00
00400 oo..ﬂzuao.. Pay AppRealion




CONTINUATION SHEET

APPLICATION NUMBER: 24

A, PERIOD T0: 1073172088
. W —WORK COMFLETED MATERIALS [ TOTAL COMPLETED . )
ITEM ; 8CHEDULED PREViOUS THiS PRESENTLY & 8TORED BALANCE .
NUMBER DESCRIPTION OF WORK i VALUE . APPS, PERIOD STORED i TODATE - % TO FINiISH RETAINAGE
25 LIGHT FIXTURES L LABOR 18,600,00 16,600,00 { 3 - 0003 18,600.00 | 100.00% a00 |8 -
26 LIGHT FIXTURES MATERIAL 63,950,00 §3,850.00 | § - 0.0a|s 53,050.00 | 100.00% a00!3 -
27 DEVICESEQUIPMENT LABOR 12,450.00 ..m._m._._mo.co . 5 - 0.00(% 12,450.00 | 100.00% oon; s -
28 O.m<_0_mm...mOC=uZmZ._. .r._)._.mm__}_. 9,860.00 _ 8,860.00 | 3 . 0.00|8 m.wmo.oc, 100.00% o000 | & -
15t Floor South |
29 ELECTRICAL EQUIPMENT LABOR 8,300,00 8,300.00 | § - 0o0t 8 8,300.00 | 100.00% 00013 -
30 ELECTRICAL mDC_—uZmZ._‘ MATERIAL 20,750.00 20,780.00 | ¢ - 0.00|% 20,750.00 | 100.00% 000 | % .
eal mmn?ﬁmm_umm.ﬂozccq._. | LABOR 14,840.00 [ 14,940.00 | 3 - 0008 ._L.maabﬂ 100.00% Qoofs -
a2 BRCH/FEEDER-CONDUIT MATERIAL 15,770.00 15,770.00 | - 000 (8% ._ m_uﬂob.u“ 100.00% 00| % -
33 BRANCHFEEDER-WIRE ! LABOR 8,300.00 8,300.00 | & - 0008 8,300.00 { 100.00% noot s -
a4 BRANCHFEEDER-WIRE . MATERIAL 9,180,00 9,130,00 | & - o003 9, 130.00 100.00% ooo}% -
a5 LIGHT FIXTURES LABOR 6,840.00 8,840.00 | & - 000 |8 m.mhc.a 100,00% 000 $% .
36 LIGHT FIXTURES MATERIAL 48,800.00 18,600,00 | 3 - 0008 ._o_moo.cc‘. 100.00% 000|% -
ar DEVICES/EQUIPMENT LABOR 4,665.00 4,665.001 3 - 000 | % 4,565.00 | 100.00% 006 | $ -
a8 DEVICESEQUIPMENT MATERIAL 4,150.00 4,150.00 | 3 - 000§ L.Amnbc.,‘ 100.00% Qoo -
-2nd Floor South ) |
a9 ELECTRICAL EQUIPMENT LABOR 8,300.00 8,300,001} % - 000}f% 8,300.00 ( 100.00% 0.00|3% -
40 mrmgﬁ_gr EQUIPMENT MATERIAL 20,760.00 20,750.00 | 8 - c.oq 8 20,750.00.§ 400,00% 0.001{% -
41 |BROMFEEDER-CONDUIT © feasor 9,90.00 9,960.00 | 3 . 000 |8 9,960.00; | 100.00% 0.00 s .
12 WX.OT%mmUmm.OOZUCq o [MATERIAL 12,450.00 12,450.00 | $ - S 00073 12,450.00°] 100.00% 00073 -
43 mm.»ZOI__ﬂmm_umw.E_mm _..bmn.vm 8,300.00 8,300.00 | § - 000} w.u.oo.ocw 100.00% 000! -
44" BRANCH/FEEDERWIRE ; MATERIAL 8,130.00 9,130,00 | 3 - 0008 8,130.00:| 100.00% 0.00;5% -
45 LIGHT FIXTURES LABOR 5,810,00 §,810.00 m - O.H.E $ m.mgob_um. 100.00% o.0c (3% -
48 LIGHT FIXTURES i [MATERIAL - 12,460.00 12,450,00 | $ - 0008 ) ﬁlmcbam 100.00% 0.00]s -
47 U.m<_0mm_.mﬂc=u§m2)_. : . [LABOR 4,160.00 u.‘_ 50,00 | 8 - 000 | % L..nmo.cc‘ 100,00% 0.00 & -
48 DEVICES/EQUIPMENT - |MATERIAL 3,320.00 3,320,003 - ooojs m.mmo.gw 100.00% 000{$ -
TOTAL 1,008,415.00 ~ 1,009,45.00 0.00 0.00 1,009,41 mMocu 100.00% 0.00 0.00

onagl-J -

Conlractor Pay Applgation




OOZ.ﬂ_Z.C.p._._OZ SHEET

Conlrarior Pay Appiealion

| APPLICATION NUWBER: 24 PERfOD TO! 10/34/2008
! WORK COMPLETED MATERIALS | TOTAL GONPLETED ,
- ITEM , . SCHEDULED [~ PREVIOUS % PRESENTLY & STORED BALANGE
{ MUMBER . DESCRIPTION OF WORK . VALUE APPS. PERIOD STORED TO DATE % TO FINISH RETAINAGE
3rd Floor South v
49 [ELEGTRICAL EQUIPMENT . LABOR 416000 (3 415000]3 - 0.00 |3 4,150.00 | 100.00% 000 |8 -
50 m_.mod.m_%,.. EQUIPMENT MATERIAL 207500018 2075000 [ ¢ - 0.00|s 20,760.00 | 100.00% 0.00 | -
51 [BROHFEEDER-CONDUIT LABOR 456600 |§- 4568008 . 000 | & 4,566.00 | 100.00% 000 | $ -
62  |BRCHIFEEDER-CONDUIT MATERIAL 4150008 415000 s - 0.00 {8 4,150.00 { 100.00% 0.00 1§ -
53 . |BRANCHFEEDERWIRE LABOR 450500 (8 486500 $ - 0.00 |8 4,565.00 | 100.00% 0003 -
64 |BRANCHIFEEDER-WIRE MATERIAL 830000/%  &30000)s . 000 {8 8,300.00 | 100,00% o008 .
86  [LIGHT FIXTURES LABOR 4068500 {8 456500 3 . oools 4,565.00 | 100,00% 0.00 |8 -
58 |LIGHT FIXTURES MATERIAL 8,300.00 [  8300.00|8 . 0.00 | % 8,300.00 | 100.00% 0.00 | § -
57  [DEVICES/EQUIPMENT LABOR 8320008 332000 |8 . 0.00|$ 3,320.00 | 100.00%  oo]s -
50 |DEVICES/EQUIPMENT- MATERIAL 332000|¢ 3320008 . .00 |8 3,320,00| 100.00% 0008 -
Equip & Systems
59 |GENERATOR/ATS 18622 LABOR 8225008 6226003 . .00 | § 6,225.00 | 100.00% 0.00 |8 -
60  |GENERATOR/ATS 16822 MATERIAL 3237000 {$  32,37000 (% - ooo | 32,370.00 | 100.00% 0.00 | & -
61 IWIRE BASKET TRAY 16136 LABCR 596000 (& 095000 |3 . 0.00}% 9,980.00.| 100.00% 0.00 |8 -
62  [WIRE BASKET TRAY 46138 MATERIAL 1245000 % 1245000 | & . 000 | & 12,450.00] 100.00% 0008 -
83 [FIRE ALARM 16724 - LABOR 1037500 {8 10,375.001s - 0.00 | § 10,376.00 | 100.00% 0.00 5 -
84 |FIRE ALARM 16721 MATERIAL 18,600.00 {5  18,600.00 | % . oaols 16,600.00:] 100.00% 000 (% .
85  |SECURITY 17910 LABOR 706600 |3 708800 | g . 0.00 | § . 7,066,00 | 100.00% 0.00 | $ -
86  [SECURITY 17910 MATERIAL 2905000 (s  29,050.00 |5 . 0.00 % 26,080.00°| 100.00% 0.0018 -
87 CCTV 17530 LABOR 9,430,001 8 8,130.00 | 3 - 0008 9,130.00°F 100.00% 000 {8 -
88 |occTy 17830 MATERIAL 4203000 [§  42,330.00 § 3 - 000 ¢ 42,330.00 | 100.00% 0.00 {8 -
69 |VOICE/DATA 17450 LABOR 20,0000 /3 29050003 E 000 |8 29,050.00 | 100.00% 00018 -
70 - |VOICE/DATA 17150 MATERIAL 123,360.00 [$  123,380.00 | & . 000 s 123,360.00°( 100.00% 0008 -
il PA BYSTEM 17750 LABOR 8,715.00 | & 8,71500 | § - coois 8,715.00°( 100.00% 000% -
72 |PASYSTEM 17760 MATERIAL 2075000 |3 2078000 |3 . 0008 20,750.00 | 100.00% 0.00 | $ -
TOTAL 1,432,620.00 | 1,432,820.00 0.00 0.00 1,432,820.00'} 100.00% 0.00 0.00
004003




COMTINUATION SHEET

! APPLICATION NMBER: 24 , PERIOD T0: 1073472008
| - AR
7 _ WORIK COMPLETED MATERIALS | TOTAL GOMPLEJED :
, TEM : SCHEDULED | PREVIOUS THIS PRESENTLY 8 STORED BALANCE
NUMBER DESCRIPTION OF WORK VALUE APPS, PERIOD STORED TODATE _ % TQ FINISH RETAINAGE
73 |CLASSROOM REINFORCEMENT 17830 |  [LABOR 2,076.00 2,076.00 | 3 . 0.00 | § 2,075.00 | 100.00% 0.00} & -
74 |CLASSROOM REINFORCEMENT 17830 |MATERIAL 6,850,00 6,850.00 | 3 - 000]s 8,850.00 | 100.00% 0.00 |8 -
78 |VOCAL RM SOUND 16821 LABOR 2,076.00 2,075.00 | - : 0.0o |8 2,075.00 | 100.00% 0.00{3 -
76 |VOCAL RM SOUND 16821 I IMATERIAL 3,320.00 3,320.00 | - 0.00 {3 3,320.00 | 100.00% 0.00 |3 -
77 |GYM SOUND 17824 LABOR 4,566.00 4,565.00 | 3 - 0008 4,568.00 | 100.00% 0.00 | § -
78 |GYMSOUND 17824 1 |MATERIAL 12,450.00 12,450.00 | 3 . 0.00 |3 12,460.00 | 100.00% 0.00 (3 -
70 |CAFETRIASOUNDSYSTEM 17821 | liAmor 3,320.00 3,320.00 | $ - 000§ 3,320.00 | 100.00% 0.00 | § .
B0  [CAFETRIASOUNDSYSTEM 17821 ' |MATERIAL 8,130.00 | 9,130,00 | § . o008 9,130.00;| 100.00% 0.00 |3 -
81 [MUSIC RCOM SND 17827 "1 jLaBoRr 2,490,00 2,490.00 | § - 0003 2,450.00:| 100.00% 0.00 {3 -
1 :
82 |MUSIC ROOM 8ND 17827 | [MATERIAL 8,840,00 5,640.00 | 3 - 0003 6,640.00;| +00.00% 0.00 3 -
83 |VIDEC DISTRIBUTION 17410  |rasor 4,566.00 4,585.00 | $ . 0008 4,565.00:] 100.00% 0.00 |3 -
84 |VIDEO DISTRIBUTION 17410 | [MATERIAL £,960.00 9,960.00 | ¢ - 0.00]8% 9,980.00) 100.00% oo | $ -
85 |VIDEO PLAYBACK PROJECTION 17430 |  |LABOR 9,940.00 $,960.00 | 3 - 000} $ 9,960.00;| 100.00% 0.00 (% -
86 |VIDEO PLAYBACK PROJECTION 17430 |  |MATERIAL 82,000,00 82,000.00 | $ - 00013 £2,000.00/ 100.00% 0.00 | % -
87 NETWORK EQUIP 17210 LABOR 4,565.00 4,565.00 | 8 . 000§ 4,565.00 | 100.00% 0.00 |8 -
88 INETWORK EQUIP 17210 | |MATERIAL 65,400.00 85,400.00 | 3 - 000} 85,400.00°] 100.00% 0.00 | % .-
89 |SCOREBOARD 16660 +jLABOR 1,875.00 1,876.00 | § - 0.00 | $ 1,675.00:| 100.00% 0.00 |3 -
80  {SCOREBOARD 18660 MATERIAL 5,465.00 5,465.00 | $ - 0003 6,466.00:| 100.00% 0.00 | $ -
01 |ups 17280 LABOR 675.00 675.00 | 8 - 000 |s 675.00]| 100.00% 0.00 | 3 -
82 |ups 17360 ; [MATERIAL 4,800.00 4,800.00 | $ - 000 |3 4,800.00:| 100.00% 0.00{3 .
83 [CHANGE ORDER# 1 “ 2,701.00 2,701.00 | $ - 000}3 2,701.00°] 100.00% 0.00
84 {CHANGE ORDER#2 16,898.00 16,008.00 | 3 . 0.00 |3 18,998.00'F 100.00% 0.00 | & .
95  |CHANGE ORDERH 3 3,446.00 3,448.00 | § . 0.00 |3 3,448.00}| 100.00% 0.00 |3 -
98 [CHANGE ORDER # 4 6,267.00 8,287,00 | 3 - 0.00 |8 8,267.00,| 100.00% 00018 .
97  |CHANGE ORDER # 6 1,651.00 1,551.00 | § . 0oo (s 1,561.00/| $00.00% 000}3 -
98 JCHANGE ORDER#6 22,005,00 22,005,00 | § . 0.00 |3 22,005,001} 100.00% 0.00 | § -
97 |CHANGE ORDER#7 " 3,658.00 3,656.00 | 3 - 0.00 |8 3,658.00/| 100.00% 0.00 % .
98 [CHANGE ORDER#8 ” 8,863,00 B,663.00 | - 0.00 |8 8,863.00'| 100.00% 0.00 |3 .
89 |CHANGE ORDER #89 : : 8 .
100 |CHANGE ORDER # 10 7,011,00 7,011.00 | § . 0008 7,011.004 100.00% 0,00
101 |CHANGE ORDER # 11 _ 1,745.00 1,745.00 3 - 0.00 |3 1,745.00i| 100.00% 0.00{ & -
102 {CHANGE ORDER # 12 W 389.00 000 |3 382.00 000 {3 382.00 100.00% 0.00 | & -
03 |CHANGE ORDER # 12 8,167.00 000(% 846700 0.00 | 8,167.00°| 100,00% 000 |3 -
104 [GHANGE ORDER #14 420.00 000 (s 420,00 00018 420001 100.00% 000 -
TOTAL n 1,758,221.00 | 4,749,245.00 8,978,00 0.00 1,758,221.001) 100.00% 0.00 0.00
| ,
]
_
" bodott i

Contrackor Pay Appcetion




LABOR

Said aff‘ ant further says that the following shows the names and addresses of every unpaid-iaborer in the emplo of2 SRR, o
Beacon Electric Company furnishing labor under said contract, g_lw_ng»_ﬂje.‘amouhi;.-fif'ariy,‘,Wh'ich'.: L

%

is due, or to become due, for labor done to date hereof, ‘ CoL R
NOTE-I! the fact s that every laborer has been paid In fuli, then recite: “"Evary laborer has hieen paid I full,® If net, then give each unpaid -I_él%q'rér‘s namé and agdress and.
the amountdue orto become due. - ’ ) ) ‘ B A A

NAME © ADDRESS | ' WOURS | amoutouiortopecomenve ]
“forLator Fumished to
ate Heraof

EVERY LABORER HAS BEEN PAID IN FULL N — L

Bedcon Electric Company - i

Affiant further states that there is due or to becoma due to _ . L e
Cincinnati Public School e fodate

for work pefformed or machinery, material or fuei furnished to ;

hereof under said contracts, the sumofg 8:976.00 : . ‘ (@wmer or Contractar) N o e j

. . . [}

That the amounts due or to become due to said sub- -contractors, material men and laborers, for work done or mz{t:'hiriery, material or fual
furnished to the date hereof, to 2 Beacon Electric Company - : '

are fully and correctly set forth opposite their names respectively, in the aforesaid statements. and further evidenced hy cegrlif cates of every person.

furnishing machinery, materiaj or fuel, hereto attached, and made a part hereof.

}

Affiant further says that Beacon Electric Company : SRR S

has not empioyed or purchased ar procured machinery, material or fuel from, or sub:contracted with any person, firm of corporation, other than
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" RECEIVED

Cincinnati Public Schools

' 2008
0cT2 8 _ 2315 lowa Avenue e §:B
K Cincinnati, Ohio 45206 Mg W
- Vi b Eiud
Contractor's Name: BEACON ELECTRIC COMPANY Date: October25,2008
Address: 7815 REDSKY DRIVE, CINCINNATI, OHIO 45249 Application # 21 g laserwer Eg §

Contractor Pay Application Summary

Project Name FAIRVIEW ELEMENTARY SCHOOL
Bid Package No, # 7

1 Orginal Contract Amount $1,675,000.00 -
2 Net Changes to Date . ' $ 83221.00
3 Current Contract Amount C $ 1,758,221.00
4 Labor Completed to Date $ -

5 Material Completed to Date $ -

6 Total Work Completed to Date § 1,758,221.00
7  Store Material to Date $ -

8 Less Retained fo Date $ -

9  Totali Amount Due ’ ) $ 1,758,221.00
10 Less Previous Payments : _ $ 1,749,245.00
11 Less Amount Retained to Cover Lien -

12 Less Amount Retained for Liquidated Damages
13 Less Other Amounts Withheld

14 Current Due ‘

15 Balance to Complete

8,976.00

W 0

OSFC approval required for the following contract adjustments:

"|1. Assessment of liquidated damages
2. Other amounts withheid

Ohio School Facilities Commission Date

Comments:

00400~ ' Conkar:'tor Pay Application




Turner

Rebuuldlng Cmcmncm Pubhc Schools

October 31, 2008

Angie Tolle

Cincinnati Public Schools
2315 Towa Avenue
Cincinnati, OH 45206

Dear Angie:

Attached is Pay Application for the Falrwew School please
process for payment.

Contractor Application # - Monthly Billing . Total Biflling  Contract Amount

To Date to Date
~BR#¢ Ken Rogers HAG- '3_1571%8700-————-—&—-8&7;‘766-;995_33 81776600
BP#6 Feldkamp #22 $ 30,321.20 $1,442,872.00  $1,442,872.00
BPit7 Beacon #21 $. 8,976.00 _ $1,758,221.00  $1,758,221.00

Please call if you have any questions.
"~ Sincerely,
TURN'ER/DAG/T /%/
%M Lage ?
Project Execunve
/bes
Attachments
ce: Paul Duffy - Glaserworks

Manasseh Robinson - Tumer/DAG/TYS
File 0025 —-109_60PA

T:PROJECTS/FAIRVIEW/00250 Pay Application/2008-10-31 Combined pay app.doc

o

2315 lowa Avenue, Cincinnati, OH 45206, Phone 513-363-0875, Fax 513-363-0880




>—.,_.,...u_.._0>u._._02 AND CERTIFICATE FOR PAYMENT

TO OWNER: Cincinnati Public Schools
!
FROM omuz._._go._dz“ Feldkamp Enteprises, Inc. _
3642 Muddy Creek Road
Cincinnali, Chio 45238
CONTRACT FOR:

HVAC & PIPING

PROJECT:

VIA ARCHITECT:

Fairview Elementary

APPLICATION No: 22

3645 Clifton Avenue PERIOD TO: 10/31/08
Cincinnati, Ohio 45220 PRQJECT NOS:
CONTRACT DATE; 08/11/06
1219-RET

INVOICE NO:

e

i -
OOZ._.N)“OA.OW.m APPLICATICN FOR PAYMENT

Application s made for payment as shown below, in connection with the Contract
Continualion sheet is attached.

The Contractor certified that the work covered by this pay request has been
completed in accordance with the Contract Documents and that all progress
paymenls previously paid by CPS have been applied by the Gontract to
discharge in full alt of Contractor's obligations incurred in connection with the
worlc covered by alt prior pay requests.

diy ) 2

1. ORIGINAL CONTRACT SUM.................. VRN . 1,463,000.00
2. Net Change by Change Orders... - | (20,128.00)
3. CONTRACT SUMTO DATE.... Cveerenrieat e o O 1,442,872.00
4. TOTAL COMPLETED & STORED TO DATE................ .5 1,442 872.00
5. RETAINAGE . :
a. 8-50% of Completed Labor...ooeecveeivie $ - -
b. 8% of Stored Material....... e - -
Total Retainage...........coeveereeeeo ....% -
6. TOTAL EARNED LESS RETAINAGE. .............. .3 1,442,872.00
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT........ - 1,412,550.80
8. CURRENT PAYMENT DUE - 30,321.20
9. BALANCE TO FINISH, INCLUDING RETAINAGE............. - 3 -
Change Order/Contract ADDITIONS DEDUCTIONS
Total Changes approved in
Previous months by Owrler 16136.00 -36264.00
Total approved this month 0.00 0.00
. - TOTALS 16136.00 -36264.00
:
NET ¢HANGES by Change Order
. -20128.00

gt At 10/31/2008
Contractor /% SkpPIE oTate
BoA? 777 SO  Breft Meyer
o g «  Notary E%.mwwﬂm_s
Based upon on-site observations, thg, st aMeHRASIRIPERpTEE I198-2012
the point indicated on the pay requestyy Omwv% :
‘ ; o o
18 /08
Daty
, o /27 ;
onstruction Manager : Date
Approved:
School District : Date




J - : WORK COMPLETED MATERIALS | TOTAL COMPLETED
ITEM i SCHEDULED PREVIOUS THIS PRESENTLY & STORED BALANCE
HUMBER w DESCRIPTION OF WORK VALUE APPS, PERIOD STORED TO DATE % TO FINISH RETAINAGE
i S I ’ C
iew Elementary
HVAC
1 SHEETMETAL
2 L Coordination Drawings - |LABOR 50,000.00 50,000.00 0.00 0.00 :50,000.00 { 100.00% 0.00 0.00
3 M COORDINATION DRAWINGS MATERIAL 2,000.00 2,000,00 0.00 0.00 - 2,000.00 | 100.60% 0.00 0.00
4 L MOBILIZATION LABCR 2,000.00 2,000.00 0.00 0.00 i 2,000,00 | 100.00%, 0.00 0.00
5 M MOBILIZATION MATERIAL 2,000.00 2,000,00 0.00 0.00 . 2,000,00 | "100.00% 0.00 0.00
6 L VAV Boxes ’ : LABOR 10,000.00 10,000.00 0.00 0.00 110,000,00 | 100.00% 0.00 0.00
7 - [M VAV Boxes MATERIAL 20,000.00 20,000,00 0.00 0.00 120,000,00 [ 100.00% 0.00 0.00
8 L Fans . LABOR 3,000.00 3,000.00 0,000 0.00 | 3,000.00 | 100.00% . 0.00 0.00
9 M Fans MATERIAL 8,000.00 6,000.00 0.00 0.00 . 8,000,00 | 105.00% 0.00 0.00
10 L Double Wall Flue ’ LABOR 2,500.00 2,500.00 | 0.00 .0.00 : 2,500.00 | 100.00% 0,00 0.00
k| M Double Wall Flue MATERIAL 9,000.00 9,000.00 0.00 0.00 i 9,000.00 0.00 0.00
12 L Ductwork LABOR 141,750.00 141,750.00 0.00 0.00 141,750.00 | 100.00% 0.00 0.00
19 M Ductwork MATERIAL 141,750,00 141,750.00 0.00 0,00 141,750.00 | 100.00% 0.00 0.00
14 BOND LABOR 15,000,00 15,000,00 0.00 0.00 15,000,00 | 100.00% 0.00 0.00
15 SUBMITTALS LABOR 5,000.00 5,000.00 0.00 0.00 . . 5,000.00 | 100.00% 0.00 0.00
18 MOBILIZATION LABOR 5,000.00 5,000.00 0.40 0.00 © 5,000.00 | 100.00%| | 0.00 0.00
17 CLEAN-UP : LABOR 3,500.00 3,600.00 - 0,06 0.00 | 3,500.00 | 100.00% 0.00 * 0.00
18 PUNCHLIST ’ LABOR - 3,000,00 3,000.00 |, : 0.00 - 3,000.00 ; 100.00% 0.00 , 0.0
18 ALLOWANCE LABOR 10,000,00 10,000.00 0.00 aoo{ . :10,000.00 | 100.00% 0.00 - 0.00
20 M HVAG Equipment MATERIAE 310,000.00 310,000.00 0.00 0.00 310,000.00 | 100.00% 0.00 0.00
21 L. HYAC Equipment LABOR . 28,200.00 26,200.00 0.00 0.00 i26,200,00 | 100.00% 0.00 0.00
22 M Hydronic Equipment . MATERIAL 20,000.00 .~ 20,000.00 0.00 0.00 i20,000.00 | 100.00% 0.00 0.00
23 L. Hydronic Equipment LABOR 5,500.00 5,500.00 0.00 0.00 | 5,500.00 | 100.00% 0.00 0.00
24 M Boilers MATERIAL 40,000,00 40,000,00 0,00 0.00 ‘a0,000.00 | 100.00%| - 0.00 0.00
25 L Boilers - {LABOR 8,000.00 8,000,00 -0.00 0.00 | 8,000.00 | 100.00%| } 0.00 0.00
26 M HWICW Piping MATERIAL 94,000.00 94,000.00 0.00 0.00 '94,000.00 | 100.00%] | 0.04 0.00
27 L HW/CW Piping LABOR 175,000.00 178,000.00 0.00 0.00 175,000.00 [ 100.00%| * 0.00 0.00
28 SUBCONTRACTORS : : : : ’ !
29 M Ensulaticn S : MATERIAL 75,000.00 75,000,00 0.00 0,00 75,000.00 | 100.00% 0.00 0.00
30 L Insulation : LABOR 120,000.00 120,000.00 0.00 0.00 120,000.00 ; 100.00% 0.00 0.00
31 M Temp Controls L MATERIAL 40,000,00 40,000.00 0.00 0,00 40,000.00 | 100.60% 0.00 0.00
az L Temp Conltrols - LABOR 80,000,00 60,000.00 0.00 0,00 '80,000.00 | 100.00% 0.00 0.00
33 L Egineering LABOR 20,000,00 20,000,00 0.00 0.00 -i20,000.00 | 108.00% 0.00 0.00
M L Aisf\Water Balance LABOR 12,800.00 12,800.00 0.00 0.00 42,800.00 { - 100.00% 0.00 0.00
38 Close-out Documents LABOR 5,000.00 . 5,000.00 0.00 0.00 5,000.00 | 100,00% 0,00 0.00
36 CQ#} Deduct Pipingfinsulation LABOR (36,264.00) {36,264.00) .00 0.00 (36,264.00) 100.00% 0.00 ‘0.00
37 CO #2 Sound Blanket® LABOR $,882.00 9,882.00 0.00 0.00 ©,862.,00 | 100.00% 0.00 0.00
kL] CO#3 Madify Retumn Air : LABOR 6,254.00 8,254.00 0.00 0.00 - 6,254.00 | 100,00% 0.00 . 0.00
TotaFLabor 678,122.00 868,240.00 0.00 0.00 678,122.00 i 100.00% 0.00 0.00
Total Materiat 764,750.00 764,750.00 0.00 0.00 764,750.00 | 100.00% : 0.00 0.00
1,442,872.00 1,432,990.00 0,00 0,00 1,442,872.00 | 106.00% 0.00 0.00
“ H
. ;
?
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The Ohio School Facilities OOBB_mm_oz

10 West Broad Street
i . Suite 1400
Columbus, Ohio 43215
Contractor's Name: Feldkamp Enterprises, Inc.
Address: 3642 Muddy Creek Road, Cincinnati, Ohio 45238

Contractor Pay Application Summary

Project Name: Fairview Elementary

Bid Package No.: : <
Qriginal Contract Amount
Net Changes to Date
Current Contract Amount

w N -

4 Labor Completed to Date

5 Material Completed to Date

6 Total Work Completed to Date

7  Store Material to Date

8 Less Retfained to Date

9 Total Amount Due

10 Less Previous Payments

11 Less Amount Retained to Cover Lien
12 Less Amount Retained for Liquidated Damages
13 Less Other Amounts Withheld

14 Current Due |

15 Balance to Complete

iR R R T T AP YA

1,463,000.00
-20,128.00
1,442,872.00

678,122.00
764,750.00
1,442,872.00
0.00

0.00
.1,442,872.00
1.412,650.80
0.00

0.60

0.00
30,321.20

0. 8

1. Assessment of liquidated damages
2. Other amounts withheld

;m. Ohio School Facilities Commission

Comments:

The Ohio School Facilities Commission muuqo<m_ required for the following contract m&:ﬂ..:mim

Date




Performance Data

Table 9. AHRI and Part Load Performance - 60 Hz - I-P units

Standard efficiency

Full Load

Full Load

High efficiency

Full Load

Full Load

Unit Size Tons EER IPLV
140 138.3 9.7 13.6
155 151.8 9.8 14.0
170 166.1 9.9 14.0
185 182.0 9.8 13.9
200 198.9 9.7 13.6
225 218.6 9.7 13.9
250 240.0 9.7 13.7
275 266.2 9.8 14.6
300 298.9 9.7 14.2
350 340.0 9.6 143
400 401.2 9.7 14.7
450 441.8 9.6 15.0
500 483.9 9.6 15.0

1. IPLV values are rated in accordance with AHRI Standard 550/590.
2. EER and IPLV values include compressors, condenser fans, and control kW.

Table 10. AHRI and Part Load Performance - 50 Hz - |-P units

Standard Efficiency

Unit Size F":!ot“;a" F“'E'E'"‘;a" IPLV
140 133.7 9.4 14.4
155 146.3 9.3 14.4
170 159.6 9.3 14.1
185 175.9 9.4 14.5
200 193.4 9.5 14.2
250 230.1 9.4 16.1
275 256.8 9.3 15.7
300 290.7 9.4 15.7
350 322.7 9.3 16.2
375 356.7 9. 16.4
400 390.1 9.4 16.4

1. IPLV values are rated in accordance with AHRI Standard 550/590.
2. EER and IPLV values include compressors, condenser fans, and control kW.

38

unitsize P Lo Lo IPLV
140 142.0 10.2 13.8
155 157.3 10.4 14.5
170 171.3 10.5 14.5
185 188.1 10.4 14.3
200 206.1 10.3 14.0
225 223.1 101 14.1
250 246.3 10.2 14.0
275 275.5 10.5 14.8
300 308.8 103 14.4
350 346.5 10.5 15.4
200 415.6 10.2 14.7
High Efficiency
Unit Size F“}'o'r‘";a" F“'éé';a" IPLV
120 114.4 10.0 14.8
130 127.1 10.2 15.2
140 140.6 10.3 15.1
155 152.9 10.2 15.1
170 166.0 10.1 14.8
185 183.4 10.2 15.2
200 201.8 10.3 14.9
250 238.6 10.0 16.0
275 267.9 10.1 16.1
300 302.5 10.2 16.2
350 335.7 10.0 16.4
375 370.9 101 16.6
400 406.9 10.2 16.6

RLC-PRCO006-EN



























Kilgour School

Supporting Documentation



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:

[] asingle Duke Energy Ohio account

X 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 ] Proof of payment.* [] Manufacturer’s Spec sheets [] Energy model/calculations and
application(s) are completed detailed inputs for Custom
applications

* |f 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.

Rev 7/11




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 [X]
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 [X]
MSD Custom General Worksheet [X]

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 []

MSD Custom Part 1 []

MSD Custom Part 1 []

MSD Prescriptive Motors, Pumps &
Drives []

Motors & Pumps MSD Custom General Worksheet [] MSD Custom General Worksheet [] MSD Custom Part 1 []
MSD Custom General Worksheet []
MSD Prescriptive Motors, Pumps &
Drives []
VFDs Not Applicable MSD Custom Part 1 []

MSD Custom Part 1 []
MSD Custom VFD Worksheet []

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 [_]

MSD Custom Part 1 []

MSD Prescriptive Process []

MSD Custom Part 1 []

Process MSD Custom General Worksheet [] MSD Custom Part 1 [] MSD Custom General Worksheet []
MSD Custom General Worksheet []

Enaerfgyemem MSD Custom Part 1 [] MSD Custom Part 1 [] MSD Custom Part 1 []

Syster%s MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [] 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.
*++x Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your
application.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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:
e Submitting this application does not guarantee a rebate will be approved.
o Rebates are based on electricity conservation only.
e Electric demand and/or energy reductions must be well documented with auditable
calculations.
e 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

Page 1
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.o0h.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 Cincinnati Public Schools

Federal income tax return):

Mailing Address 2651 Burnett Ave

City Cincinatti State | OH Zip Code | 45219

Type of organization (check one) [_] Individual/Sole Proprietor [ _] Corporation [ ] Partnership
X] Unit of Government [ ] Non-Profit (non-corporation)

Payee Federal Tax ID # of Legal 31-6000758
Company Name Above:

Who should receive incentive payment? (select one) [X] 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 I (mm/dd/yyyy)
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

2. Project Information (Required)

A. Please indicate project type:
X] 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?
Startdate /  (mmlyyyy) End date 08/2008 (mm/yyyy)

D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)*?

E. Please indicate which worksheet(s) you are submitting for this application (check all that
apply):
X 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)

Lif 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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Mercantile Self Direct P
Nonresidential Custom Rebate Application & Energy.
PART 1

3. Signature (Required — must be signed by Duke Energy customer)

Customer Consent to Release of Personal Information

I, (insert name) Don Elbe , do hereby consent to Duke Energy disclosing
my Duke Energy Ohio, Inc Account Number and Federal Tax ID Number to its subcontractors
solely for the purpose of administering Duke Energy Chio’s Mercaniile Self-Direct Program. |
understand that such subcontractors are contractually bound to otherwise maintain my Duke
Energy Ohio, Inc Account Number and Federal Tax ID Number in the strictest of confidence.

| realize that under the rules and regulations of the public utilities commission, | may refuse to
allow Duke Energy Ohio, Inc to release (he information set forth above. By my signature, | freely
give Duke Energy Ohio, Inc permission to release the information designated above.

Application Signature

| certify that | meet the eligibility requirements of the Duke Energy Ohio, Inc Mercantile Self
Direct Custom Incentives Program and that all information provided within this application is
correct to the best of my knowledge. | agree to the terms and conditions set forth for this
program. | certify that the numbers, energy savings, and responses shown on this form are
correct. Further, | certify that the taxpayer identification number is current and correct. | am not
subject to backup withholding because: (a) | am exempt from backup withholding; or (b) | have
not been notified by the IRS thal | am subject to backup withholding as a result of a failure to
report all interest or dividends; or (c) the IRS has notified me that | am no longer subject to
backup withholding. | am a U.S. citizen (includes a U.S. resident alien).

Lon Sl

Duke Energy Ohio, Inc Customer Signature

Print Name  Don Elbe

Date 12/30/2011

Page 4 Rev 7/11



Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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 [ ] Completed the contact information for the Duke Energy customer?

Information [ ] 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 [ ] Answered the questions A-E, including providing a description of your

Information 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 [ ] Attached a supplier or contractor’s invoice or other equivalent
information information documenting the Implementation Cost for projects listed in
(Required) 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:
e your Duke Energy account manager
or,
e the Duke Energy Smart $aver® team at 1-866-380-9580.
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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

Instructions/Terms/Conditions
Note: Please keep for your records- do not submit with the application

1.

10.

11.

12.

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.

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.

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.

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.

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.

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.

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.

Customers are encouraged to retain copies of all forms, invoices and supporting documentation for
their records.

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.

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.

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.

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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Mercantile Self Direct
Nonresidential Custom Rebate Application
PART 1

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.

Page 7 Rev 7/11



Smart Saver® Page 1 of 5

Nonresidential Custom Incentive Application
LIGHTING WORKSHEET - CUSTOM LIGHTING APPLICATION PART 2 Rev 5/11

The Lighting Worksheet is part 2 of the application. Do not submit this file without submitting a completed Partl 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.

Duke Energy Customer Contact Information (Match the information in Application Part 1):

Name Don Elbe

Company Cincinnati Public Schools

Equipment Vendor / Project Engineer Contact Information

Name Lucas Dixon

Company Plug Smart

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.



Smart Saver®

Nonresidential Custom Incentive Application
LIGHTING WORKSHEET - CUSTOM LIGHTING APPLICATION PART 2

Page 2 of 5

Rev 5/11

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)

Project/ Site

(see note 1)

Site Name

Electric Account Number(s) (see
note 2)

Site Address

Area
(sq ft)

Location within
Facility

Location Type

Indoor or
Outdoor?

Example

Distribution Center

12345678 01

Example: 123 Main Street, Anywhere USA 12345

1000

Warehouse

Industrial

Indoor

Kilgour

2730-3614-01

1339 Herschel Ave Cincinatti Ohio 45208

67,232

Classroom

K-12

Indoor

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."




Smart Saver®

Nonresidential Custom Incentive Application
LIGHTING WORKSHEET - CUSTOM LIGHTING APPLICATION PART 2

Page 3 of 5

Rev 5/11

Hours of Use (see note 3) Controls (see note 5)
Weeks of Use Existing Proposed
Project/ Weekday Saturday Sunday in Year (see | Total Annual | Type of Hours Type of
Site 24 x 7| Start Hour | End Hour | Start Hour | End Hour | Start Hour | End Hour note 4) Hours of Use | Control Reduction Control Description
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.




Smart Saver®
Nonresidential Custom Incentive Application
LIGHTING WORKSHEET - CUSTOM LIGHTING APPLICATION PART 2
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Existing Fixture(s)

Project/
Site

Existing Fixture

Installation Year
(see note 6)

Fixture Type

Fixture

Manufacturer
(see note 6)

Fixture Model

Number (see
note 6)

Lamps
per
Fixture

Fixture
Size

Fixture Input

Power (watts)
(see note 7)

Quantity
of
Fixtures

Total

Demand

(kw)

Example

1995

High Pressure Sodium

Manufacturer

Model #

1

190

175

33

2008

Other (enter by typing

COMcheck

1

78,538

1

79

O |IN|JO|NIDIWIN|=

=
(=]

=
[N

[any
N

=
w

=
S

[any
Ul

=
[e)]

=
~

=
00

=
O

20

Application Total

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.

79
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Nonresidential Custom Incentive Application
LIGHTING WORKSHEET - CUSTOM LIGHTING APPLICATION PART 2
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Proposed Fixture(s)

Projected Savings

Average Electric Rate $/kWh

8 Fixture Manufacturer and Model Number

Project Simple Electric Payback (see note 12)

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.

Warranty of Lumen
Fixture Fixture Model |Proposed Lamps  |Fixture Input |Quantity |Total Output Annual  |Other Annual| Incremental
Project/ Manufacturer |Number (see  |Fixtures per Power (watts) |of Demand |per Lumen/ |Demand |Energy Savings $ (see | Project Cost
Site Fixture Type (see note 8) note 8) (years) Fixture (see note 9) Fixtures |(kW) Fixture |[SqFt (kw) (kWh) note 10) S (see note 11)
Example |T8 Fluorescent Manufacturer |Model # 5.0 1.0 78 225 18 0 55,515 51,265 $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 S0 i)
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To whom it may concarn:

This letter is to confirm that for the renovation to Cincinnati Pubfic schoot Kilgour Elementary {1339 7
Herschel), for the custom rebate application, the lighting project was installed with a minimum unit cost
listed beiow,

DESCRIPTION ’ QUANTITY | PRICE/FIXTURE | AMOUNT
R3A - Metalux ZEP3GX-3325361 23 $105.00 $2,415.00
WS - Metaiux BAU-217 NG $60.00 $560.00

| R1-Metalux 26C-332A 147 $95.00 $13,965.00
52 - Centris 9506 TO3RN 151 $306.00 $46,206.00
R4A - Metalux 2GC-332A S 19 $95.00 $1,805.00
R4 - Metalux 2GC-332A ' 66 $95.00 $6,270,00
R3 - Metalux 2EP3GX-3325361 96 $105.00 $10,080.00

| R7 - Portfolic C6132 14 $213.00 $2,987.00
W1 - Lumark 1P i $189.00 $189.00
CH1 - Metalux DIM-232 32 5400 " $3,008.00
53 - Corelite PW P-28 18 $639.00 $11,502.00
56 - Corelite IPW P-2 4' ) $639.00 $2,556.00
W4 - Metalux BC-232 ' 17 | '$78.00 $1,326.00
RZ - Metalux JEP3GX-3325361 7 5105.00 $735.00
W7 - Portfolic M8605 1 $163.00 $163.00

| S5~ Corelite IOWB 12° 2 $639.00 $1,278.00
54 - Spectrum SPEVF132EX 7 $153.00 $1,071.00
RS - Cooper Halo HB0O 3 $75.00 | $225.00
W2 - Prescolite ALCFQ13EB 5 $51.00 $306.00
51 - Lithonia TPGE 25 $210.00 $5,250.00
CL3 - Fail Safe FW5-332 12 $109.00 $1,308.00
RS - Lithonia 25PG-432FW 14 $119.00 $1,666.00
RS - Lithonia 2AV-G-332 29 $26600 . | $7,714.00




TOTAL $122,980.00

This is aiso to confirm that for the renovation to Ki
prescriptive rebate application, OCCURancy senso

unit cost listed below.

lgour Elementary (1339 Hesschel), for the
Is, motors, and chillers were installed with a minimum

DESCRIPTION Model Number QUANTITY | Nominal PRICE/FIXTURE AMOUNT
Size
{Tons)
SelfDirect Occupancy | 01-110, 01-300- | 35 - $117.89 54,126.15
Sensor BAS '
SelfDirect Motor Us Motors 1 - $2,158.00 $2,158.00
D15P2D '
SelfDirect Motor US Motors 1 - $3,615.00 $3,615.00
D30P2D o
SelfDirect Chiller - Air - York YCALD124EC | 2 124 $148,800.00 $297,600.00
Reciprocal :
Total” "]'356‘?,'&5535“" ]

Thank you for your attention to this matter,

rs

bDon Elbe
titility Management Coordinator 7




APPLICATION AND CERTIFICATE FOR PAYMENT

TOOWNER: ._.xp.mn.q APPLIGATION No: RETANAGE
CINCINKATI PUBLIC. SCHOOLS KILGOUR EEEMENTARY SCHOOL PERIOD TO: Yee
25 IOWA ST _ 4339 HERSHEL AVENUE 1aEmﬂ NOS:

CINCINNATY, OHID-45206. CINGINNATY,.OHIO 5208 GONTRAGT DATE:. _ 1T

FROM CONTRACTOR: <$in:ﬂm3 , e
STAPLETON ELEGTRIC €O . EHANPLNHAURT, NG

e A STATE ROUTE 128 ARCEAST FOUATHATRERT

n_.mﬁmﬁzﬁamsn.mam ﬁ%#a&.ﬁw
CONTRACTFOR: _ ELECTHiGAL S

CONTRACTOR'S APPEIGATION FOR PAYMENT gggﬂgﬁ?iggﬁg bdijesthasboen
nn:ﬂﬂ&.b withi: i Continct Dogimients:and 5»«&. Edn..ﬂw
EB&EE&E&.&E EEK ..a&s

,ﬁg inut sl o Contractor's cligalions
>¥.ﬁa§:5&¢i§§ﬂ§u§ [ cormuatton:with the Contraet: sggmugﬂﬁﬂsgw
Continaation sheetIs stinchad,

1.629,000,00

12,3130
1751,37300
,751,313,00:

G0
0.00

B TOTAL EARNED LESS wm._.b_z,ﬁmm...::....,...:.,..:.

: 1,751, 313,00
7. LESSPREVIDUS CERTIFICATES FOR PAYMEN

1,725,260.78.

8. CLURRENT PAYMENT DUE......... 26.083.22

[ B R R T R LR R

9. HALANCE TO-FINISH, INCLUDING RETAINAGE., 0,00,

" ChamgeOtdedCotba ___ TADDHONS] DEDUCTIONS

] 1ze313c0

School GRSHACE Treasirer . ‘Dale

TOTALS | e

NET CHANGES by Change Orsler 12231300 |

. phatoy i - ‘Pontrdbinr Pay AppRcilian




AIA Type Document

Application and Certification for Payment

TO: CINCINNATI PUBLIC SCHOOLS PROJECT: RILGOUR ELEMENTARY SCHOOL APPLICATION NG: 19 DISTRIBUTION
2315 IQWA ST 1339 HERSCHEL AVENUE FERIOD TO: 09/30/08 TO:
CINCINMATI, OH 45206 CINCINNATI, OHIO 45208 JOB NO: CO6562 OWNER
- INVOICE NO: 18861 T ARCHITECT
APP.DATE: 09/24/08 —_ CONTRACTOR
FROM {CONTRACTOR) : STAPLETCON ELECTRIC CO. VIA (RRCHITECT} : CHAMPLIN/BAUET,INC ARCHITECTS
4845 STATE ROUTE 128 424 BAST FOURTH STREET PROJECT NO: POE 515477
CLEVES, OH 45002-9752 CINCINNATI, OHIO 45202
CONTRACT FOR: ELECTRICAL PO# 515477 CONTRACT DATE:01/12/07
ITEM DESCRIPTION SCHEDULED PREVIOUS COMPLETED STORED COMPLETED % BALANCE RETATNAGE
VALUE APPLICATIONS THIS PERTOD MATERTAL +5TORED :
100010 JOB START UP 15,000.00 15,000.00 0.00 0.00 15,000.00  100.00 0.00 0.00
100020 DEMO 14,000.00 14,000.00 0.00 0.00 14,000.00 100.00 0.00 0.00
100030 PERF BOND 16,000.00 16,000.00 0.00 0.00 16,000.00 100.00 0.00 0.00
100040 TEMPORARY ELECTRIC LABOR 1 9,000.00 9,000,00 0.00 0.00 9,000.00 100.00 0.00 0.00
100050 TEMPORARY ELECTRIC MATERTAL 9,000.00 9,000.00 0.00 0.00 9,000.00 100.00 0.00 0.00
100060 EXT POLES & LIGHTS LABOR 4,000.00 4,000.00 0.00 0.00 4,000.00 100.00 0.00 0.00
100070 EXT POLES & LIGHTS MATERTIAT 12,000.00 12,000.00 0.00 0.00 12,000.00 100.00 0.00 0.00
100080 EXT.POLES & LIGHTS ROUGH LAROR 10,000.00 10,000.00 0.00 0.00 10,000.00 100.00 0.00 0.00
100090 EXT POLES & LIGHTS ROUGH MATER 12,000.00 12,000.00 0.00 0.00 12,000.00 100.00 0,00 0.00
100100 ROUGH IN RENOV LABOR 137,750.00 137,750.00 0.00 0.00 137,750.00 100.00 0.00 0.00
100110 ROUGH IN RENOV MATERTAT, 137,750.00 137,750.00 0.00 0.00 137,750.00 100.00 0.00 0.00
100120 ROUGH IN NEW ADD LABOR 40,000.00 40,000.00 0.00 0.00 40,000.00 100.00 0.00 0.00
100130 ROUGH IN NEW ADD MATERTAL 40,000.00  40,000.00 0.00 0.00 40,000.00 100.00 0.00 0.00
100140 LIGHTING RENOV LABOR 40,000.00  40,000.00 0.00 0.00 40,000.00 100.00 0.00 0.00
100150 LIGHTING RENOV MATERIAT 80,000.00 80,000.00 0.00 0.00 80,000.00 100.00 0.00 0.00
100160 LIGETING NEW ADD LABOR 15,000.00 15,000, 00 0.00 0.00 15,000.00 100.00 0.00 0.00
100170 LIGHTING NEW ADD MATERTAL 35,000.00 35,000.00 0.00 0.00 35,000.00 100.00 0.00 0.00
100180 WIRING DEVICES LABOR 4,000.00 4,000.00 0.00 0.00 4,000.00 100.00 0.00 0.00
100190 WIRING DEVICES MATERTAL 4,000.00 4,000.00 0.00 0.00 4,000.00 100.00 0.00 a.00
100200 FIRE ALARM LABOR 6,000.00 6,000.00 0.00 0.00 6,000.00 100.00 0.00 0.00
100210 FIRE ALARM MATERTAL 26,000.00 26,000.00 0.00 0.00 26,000.00 100.00 0.00 0.00
100220 CABLE TRAY LABOR 10,000.00  10,000,00 0.00 0.000 10,000.00 100.00 0.00 0.00
100230 CABLE TRAY MATERIAL 10,000.00 10,000.00 0.00 0.00 10,000.00 100.00 0.00 0.00
100240 SCOREBOARD LABOR 1,000.00 1,000.00 0.00 0.00 1,000.00 100.00 0.00 0.00
100250 SCOREBOARD MATERIAT, 4,000.00 4,000.00 0.00 0.00 4,000.00° 100.00 0.00 0.00
100260 GENERATOR LABOR 2,500.00 2,500.00 0.00 0.00 2,500,00 100.00 0.00 0.00
100270 GENERATOR MATERIAT, 17,000.00 17,000.00 0.00 0.00 17,000.00 100.00 0.00 0.00
100280 SWITCH GEAR LABOR 20,000.00 20,000.00 0.00 0.00 20,000.00 100.00 0.00 0.00
1002980 SWITCH GEAR MATERTAL 68,000.00  &8,000.00 0.00 0.00 68,000.00 100.00 0.00 0.00
100300 FEEDERS LAEOR 85,000.00 85,000.00 0.00 0.00 85,000.00 100.00 0.00 0.00
100310 FEEDERS MATERTAL 120,000.00 120,000.00 0.00 0.00 120,000.00  100.00 0.00 0.00
100318 AR#11 $426.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100319 AA#10 $452.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

{ Continued }
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PROJECT: KILGOUR ELEMERTARY SCHOOL

JOB HO: C06962

APPLICATION NO: 19

APP.DATE: 09/24/08

DESCRIPTICN

ITEM SCHEDULED PREVIOUS CCMPLETED STORED COMPLE, TED % BALANCE RETAINAGE
VALUE APPLICATIONS THIS PERIOD MATERIAL +STCRED .
100320 GENERAL ALLOW LUME SUM 15,000.00 15,000.00 0.0¢ 0.00 15,000.00 100.00 0.00 0.00
100321 AR#1 1492.00 PCO#O8B6 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
100322 AR#2 1978.00 PCO#076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100323 AR#3 2880.00 PCO#090 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100324 Aa#4 360.00 PCO#095 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100325 AAH#5 1415.00 PcoO#122 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00
100326 aAn#t6 $1726.00 PCO#083 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100327 Aa#7 $913.00 PCO #123 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
100328 aa#f 8 $1121.00 PCO#151 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
100329 An#9 §2202.00 PCO#159 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100330 17150 COMMUN CONN LABOR 52,778.00 52,778.00 0.00 0.00 52,778.00 100.00 0.00 0.00
100340 17150 COMMUN CONN MATERIAL 109,223.00 109,223.00 0.00 0.00 109,223.00 100.00 0.00 0.00
100350 17210 DATA NETWCRK LABCR 4,200.00 4,200.00 0.00 0.00 4,200.00 100.00 0.00 0.00
100360 17210 DATA NETWORK MATERIAL 41,798.00 41,798.00 0.00 0.00 41,798.00 100.00 0.00 0.00
100370 17260 UPS LABOR 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00 0.00
100380 17260 UPS MATERIAL 32,975.00 3,975.00 0.00 0.00 3,975.00 100.00 0.00 0.00
100390 17410-17430 VIDEC LABCR 17,600.00 17,600.00- 0.00 0.00 17,600.00 100,00 0.00 0.00
100400 17410-17430 VIDEO MATERIATL 124,049.00 124,049.00 0.00 0.00 124,049.00 100.00 0.00 0.00
100410 17750 PA SYSTEM LABOR 14,552.00 14,552.00 0.00 0.00 14,552.00 100.00 0.00 0.00
100420 17550 PA SYSTEM MATERIAL 29,504.00 29,504.00 0.00 0.00 29,504.00 100.00 0.00 0.00
100430 17821 STUDENT DINE LABOR 3,200.00 3,200.00 0.00 0.00 3,200.00 100.00 0.00 ¢.00
100440 17821 STUDENT DINE MATERIAL 17,218.00 17,218.00 0.00 0.00 17,218.00 100.00 0.00 0.00
100450 17824 GYM SOUND LABCR 4,000.00 4,000.00 0.00 0.00 4,000.00 100.00 0.00 0.00
100460 17824 GYM SOUND MATERIAL 17,847.00 17,847.00 0.00 0.00 17,847.00 100.00 0.00 0.00
100470 17827 MUSIC LABOR 880.00 880.00 0.00 0.00 880.00 100.00 0.00 0.00
100480 17827 MUSIC ROOM MATERIAL 5,769.00 5,769.00 0.00 0.00 5,769.00 . 100.00 0.00 0.00
100430 7830 CLASS RM SOUND LABCH 4,400.00 4,400.00 0.00 0.00 4,400.00 100.00 0.00 0.00
100500 17830 CLASS RM SOUND MATERIAL 38,771.00 38,771.00 0.00 0.00 38,771.00 100.00 0.00 0.00
100510 17910 ACCESS CONT LABCR 8,800.00 8,800.00 0.00 0.00 8,800.00 100,00 0.00 0.00
100520 17910 ACCESS CONT MATERIAL 29,116.00 29,116.00 0.00 0.00 29,116.00 100.00 0.00 0.00
100530 17930 CCTV LABOR 7,600.00 7,600.00 0.00 0.00 7,600.00 100.00 0.00 0.00
100540 17930 ccTV MATERIAL 59,540.00 59,540.00 0.00 0.00 59,540.00 100.00 ¢.00 0.00
100550 17730 CLOCKS LABCR 1,120.00 1,120.00 0.00 0.00 1,120.00 100.00 0.00 0.00
100560 17730 CLOCKS MATERTIAL 14,060.00 14,060.00 0.00 0.00 14,060.00 100.00 0.00 0.00
100570 AA#l2 PCO #206 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
901010 Co# 1, co#001 PCO#021 -5,896.00 -5,896.00 0.00 0.00 -5,896.00 100.00 0.00 0.00
901020 co# 2, co#002 FWOH059 2,174.00 2,174.00 0.00 0.00 2,174.00 100.00 0.00 0.00
901030 Cof 3, CO#3 pco#060 8,814.00 g8,814.00 0.00 0.00 8,814.00 100.00 0.00 0.00
901040 CO¥ &, CO#6 BULL #005 4,206.00 4,206.00 0.00 0.00 4,206,00 100.00 0.00 0.00
901050 Cco¥ 4, CO#4 PCO #037 11,880.00 11,880.00 0.00 0.00 11,880.00 100.00 0.00 0.00
901060 co# 7, Co#7 PCO #112 2,023.00 2,023,00 0.00 0.00 2,023.00 100.00 0.00 ¢.00
901070 CO# B, CO#08 PC0124 1,784.00 1,784.00 0.00 0.00 1,784.00 lo00.00 0.00 ¢.00
901080 co# 10, co#010 PCO#138 1,917.00 1,917.00 0.00 0.00 1,917.00 100.00 0.00 0.00
901090 CO# 5, CO# 5 BULLETIN #07 14,507.00 14,507.00 0.00 0.00 14,507.00 100.00 0.00 0.00
901100 Co# 11 PCOl82 OTIME 3,605.00 3,605.00 0.00 0.0¢ 3,605.00 100.00 0.00 0.00
901110 Co# 14, PCO¥ 152 7,391.00 7,391.00 0.00 0.00 7,391.00 100.60 0.00 0.00

{ Continued )
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PROJECT: KILGOUR ELEMENTARY SCHQOL

JOB HO: CO06962 AFFLICATION NO: 19

APP.DATE: 09/24/08

ITEM DESCRIPTION SCHEDULED PREVIOUS COMPLETED STORED COMPLETED % BALANCE RETAINAGE
VALUE APPLICATIONS THIS PERIOD MATERIAL +STORED
901120 CO# 12, co#012 pco#l1r77 1,030.00 1,030.00 0.00 0.00 1,030.00 100.00 0.00 0.00
901130 CO# 09, CO# OOSBULLETIN #29 21,524.00 21,524.00 0.00- 0.00 21,524.00 100.00 0.00 Q.00
901140 co# 19, co# 019 4,594.00 4,594.00 0.00 0.00 4,594.00 100.00 0.00 Q.00
901150 CO# 17, CO¥ 17 PCO #wh~¢HAw 8,861.00 8,861.00 0.00 0.00 8,861.00 100.00 0.00 0.00
901170 CO# 16, CO#l16 6,456.00 6,456.00 0.00 0.00 6,456.00 100.00 Q.00 0.00
901180 co# 15, CO#1s 6,393.00 6,393.00 0.00 0.00 6,393.00 100.00 0.00 0.00
901190 CO# 13, €O #13 PCO #178,181 2,232.00 2,232.00 0.00 0.00 2,232.00 100.00 0.00 0.00
901210 Cco¥# 18, cCo#le 3,181.00 3,181.00 0.00 0.00 3,181.00 100.00 0.00 0.00
901220 co# 21, co#oz2l 3,095.00 3,095.00 0.00 0,00 3,095.00 100.00 0.00 0.00
901230 Cco# 20, Co#020 3,146.00 3,146.00 0.00 0.00 3,146.00 100.00 0.00 0.00
901240 co# 22, co#022 2,047.00 2,047.00 0.00 0.00 2,047.00 100,00 0.00 .00
201250 nO# 23, co¥ 023 2,123.00 2,123,00 0.00 0.00 2,123.00 100.00 0.00 0.00
901260 co# 24, co# 024 pPCO 209,220, 1,769.00 1,76%.00 0.00 0.00 1,769.00 100.00 Q.00 0,00
901270 CO# 25, CO#¥ 025 PCO 244,249 737.00 - T737.00 0.00 0.00 737.00 100.00 0.00 0.00
901280 CoO# 27, PCO #Mmm~ 256 271.00 271.00 0.00 0.00 MQH.OO 100.00 0.00 0.00
901290 CO# 28, PCO #253, 258 710.00 710.00 0.00 0.00 710.00 100.00 0.00 0.00
901300 CO# 26, COH026 PCO #248 1,739.00 .00 0.00 0.00 0.00 0.00 739700 0.00
(1342 S0
REPORT TOTALS 1,751,313.00 0.00 1,749,574.00 739700
1,749,574.00 .00 99.90 €L, 00 0.00
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Affidavit of Prime Contractor

State of OChio )
}

County of Hamilton)

September 23, 2008

David J. Stapleton being first duly sworn, says that he is {1} President of (2} __ Stapleton Electric Co. 4845 State

Route 128, Cleves, OH 45002 i the contractor having a contract with

CINCINNATI PUBLIC $CHOOLS, the CONTRACTCR for (3) KILGOUR_ ELEMENTARY SCHOOL ,Situated on or around or in front of

the following described property at 1339 HERSHEL AVE known as: KILGOUR ELEMENTARY SCHOOL
whereof {4) CINCINNATI PUBLIC SCHOOL DISTRICT . ' W';l_S the owner,

part owner or lessee,

SUBCONTRACTORS

Affidavit further says that the following shows the names and addresses of every subcontractor in its employ, giving the amount,

if any, which is due, or to become due to them, or any of them, for wark done or machinery, material or fuel furnished to the date hereot

under said contract.
NAME ADDRESS TRADE AMGUNT DUE OR TO BECOME

DUE FROM THIS DRAW FOR
WORK AND MATERIALS

MATERIALMEN

Affiant further says that the following shows the names and addresses of every person furnishing machinery, material or fuel to it, giving the

amount, if any, which is due, or 1o become due to them, or any of them, for machinery, material or fuel furnished to date hereof under said

contract.
AMOUNT DUE OR TO BECOME
NAME ADDRESS KIND OF DUE FROM THIS DRAW FOR
MACHINERY, MATERIAL

MATERIAL OR FUEL

NONE




LABORERS

Affiant further says that the following shows the names and addresses of every unpaid laborer in its employ furnishing labor
under said contract, giving the amount, if any, which is due, or to become due, for labor done to date hereof.

Note- if the fact is that every laborer has been pald In full and then recites: Every labarer has been paid in full”, If not, then give each unpaid
laborer’s name and address and the amount due or to become due,

N AMOUNT DUE OR TO BECOME
AME ADDRESS HOURS DUE FROM THIS DRAW FOR

LABOR FURNISHED

Every Laborer has been Paid in
Full

Affidavit further states that there is due or to become due to {2} Stapleton Electric Co., 4845 State Route 128,
Cleves, OH 45002 for work performed or machinery, material or fuel furnished to CINCINNATI PUBLIC SCHOOL DISTRICT.
To date hereof under said contracts, the sum of $1736,612.00.
That the amounts due or to become due 1o said subcontractors, materialmen and taborers for work done or machinery,
material or fuel furnished to the date hereof to (2) Stapleton Electric Co., 4845 State Route 128,Cleves, OH 45002
Are fully and correctly set forth opposite their nameas, respectively, in the aforesaid statements, and further evidenced
by certificates of every person furnishing machinery, material or fuel, attached hereto and made a part hereof.
1 Affiant further says that {2} Stapleton Electric Co., 4845 State Route 128, Cleves, OH 45002
has not employed or purchased or procured machinery, material or fuel from, or subcontracted with any person, firm
or corporation, other than those above mentioned, and owes for no iabor performed, or machinery, material or
fuel furnished, under said contracts, other than above set forth.

David J. Stapleton/Prasident
SWORN TO BEFORE ME AND SUBSCRIBED IN MY PRESENCE, at Cleves , Ohio,

This 23rd day of September, 2008

Kathleen A. Leopold, Notary Public

KATHILLEEN A. LEOPOLD
Notary Public, State of Ohic
My Commission Sxpires Movember 7, 2008

P ——————— i PP el i e e
T e e e e e o e B et e T e

Pres., Treas., Owner, or authorized agent, as case may be.
Name and address of Subcontractor

Brief description of project. )
Name of project owner from page 1 of Subcontract Agreement -

El o o

© January 3, 2001




STAPLETON ELECTRIC CQ.

4845 STATE ROUTE 128
CLEVES, OHIO 45002

Contractor Pay Application Summary

Project Ni KILGOUR ELEMENTARY SCHOOL PO# 5154';'7
Bid Package No.

Original Contract Amount
Net Changes to Date
- Current Contract Amount

LM S e

4 Labor Completed to Date

5 Material Completed to Date

6 Total Work Completed to Date

7 Store Material to Date

8 Less Retained to Date

9 Total Amount Cue

10 Less Previous Payments

11 Less Amount Retained to Cover Lien

12 Less Amount Retained for Liquidated Damages
13 Less Other Amounts Withheld

14 Current Due

15 Balance to Compiete including retainage

Cincinnati Public Schools

2315 lowa Avenue

Cincinnati, Ohio 45206

RETAINAGE

& & h

Y i N R R

1,628,000.00
122,313.00
1,751,313.00

5674,962.25
797,390.75
1,751,313.00
278,960.00
0.00
1,736,612.00
1,725,260.78

26,043.22
0.00

1. Assessment of liquidated damages
2. Other amounts withheld

Ohio School Facilities Commission

Comments:

OSFC approval required for the following contract adjustments:

Date

00400-J

Contractor Pay Application




Rebuilding Cincinnati Public Schools
December 11, 2009
Angie Tolle-
Cincinnati Public Schools
2315 Towa Avenue
Cincinnati,-OH 45206
Dear Angie:

Attached are Pay Applications for the Kilgour School, please
process payment for the January 8, 2009 check distribution.

Contractor Application # Monthly Billing Total Billing  Contract Amount
To Date to Date
BP#3&5 Feldkamp #18 $ 61,804.00.00 $2,680,995.00  $2,680,995.00

Please call if you have any questions.

‘Sincerely,

TURNER/DAG/TYS:

5. Dedag ]l

James T. DeLage
Project Executive

/bcs

Attachments

ce: Jay Darenthal — Champlin/Hau pt
Rob Marks — Turner/DAG/TYS
FBile:00: J960P Az

T:PRO.TECTS/Kﬂgou_rI_UOZ_SO'Pay.Appl._icau'onmﬂl)&-lz-l.1 Feldkamp Pay App. Litr, Dac

23 15 lowa Avenue, Cincinnatl, OH 45206, Phone 513-363-0875, Fax 513-363-0880




>—U—UF-O>.._.._OZ AND Om_uw.—._—n—o>.._..m FOR PAYMENT ATA UOOCEMZH G702 cnmﬂacnmoﬂm 0 reverse side) PAGE ONE OF ?.Wt.

' TO OWNER: PROJECT:
©o Cincinnati Public Schools J
2315 lowa Avenue

Cincinnati, OH 45206

FROM CONTRACTOR: YIA ARCHITECT:

Feldkamp Enterprises, Inc.
3642 Muddy Creek

CONTRACT FOR:

Kilgour Elementary
1338 Herschel Avenue
Cincinnati, OH 45208

. Distribution to:
O OWNER ™
11/30/08 [J ARCHITECE

1 CONTRACTOR
CONTRACT DATE: ]

12/29/06 5
INVOICE NO:  1224RETB

APPLICATION NQ.:
PERIOD TO:
PROJECT NOS.:

* - t ? et L% Aon -
CONTRACTOR’S APPLICATION FOR PAYMENT
Application is made for puyment, as shown below, in connection with the Contract,
Continuarion Sheet, ALA Document G703, is artached.,

. ORIGINAL CONTRACT SUM... .. . . g

2, Net change by Change Orders . ..., .. .. .. o
3. CONTRACT SUM TO DATE (Line 1 + 2)..

4. TOTAL COMPLETED & STORED TO DATE
{Cotumn G on G703)

5. RETAINAGE; .
A% of Compicled Work B
(Colurfhs D + E'on (;703)

b. % of Stored Material
ﬁowc,wy F on G703)

Totzl Reminuge (line Sa; + 3b or
Total in Column I of G703) .. ... .. .. o et e . AT

Fhye wilersigniod Comueeor peritics this the Bese o ife Qonirivors knowitdge;
ration and belief the Wotk covered by tiis Applicarion forPavment Brus bedmeomiple
i dccordance with e Codtrrer Docuimerits, that ait amounds hay been paid by.the
Contractor for Woirk for which previous Centifigites foe Py I, isiuetdarg
mients received from: e Owner, and dat coreerit payment shown Berein i now

CONTRACTOR:
By: Dare: _2040/2009——
anwnsww“om Ohio e ,

: . 2
Subscribed m%%mé.m@a to before WWO mqm_.» _.*m__@__ .
me this day of i Notary Public, State of Ohio

10th _Feb-09 33 7o My Commission Exies 1116 2012

Notwmry Public: #£97 o
..E‘, Comrnission nmm:.nm", 1111 m;.&& .

% TOTAL EARNED LESS RETAINAGE.
(Line 4 less Line 5 Torab)

7. LESS PREVIOUS CERT!FICATES FOR PAYMENT
(Line 6 from prior Certificate) ... ..., ..o: se sa o

. CURRENT PAYMENT DUE e .

I AU

9. BALANCE TO FINISH, INCLUDING RETAINAGE
(Linc 3 iess Line 6) %

_CHANGE ORDER SUMMARY ADBITERE™
Total change: approved in
4 _previous mopths by Ownor . N
Toral approved tAB Monti .“um_..m«ww_.cm.:
_ CTTTAOTALS X

NET CHANGES by Change Ocder
e L2y

ARCHITECT’S CERTIFIGATE FOR PAYMENT

Inaccordance with the Contract Documents, based on on-siwe observations ind th¢ data
comprising this application, the Architect certifies w0 the Owner that to the best of the
Architecr’s knowledge, informarion and beiicf the Work has progréssed as indicatéd, the
quality of the Work is in acéordance with the Contract Documents, and the Congracigr
is entitied (0 pavment of the AMOUNT CERTIFIED.

AMOUNT ﬂm 4 somre . Srsnsy ety 5 Y .
(Aztach explanation if amount certified differs fram the amount applied for Mnitial

all figures on this Application and on the Continyation Sheet that are chaiged to
conform to be edd) 4 :

R L R N A I ISP

AIA DOCUMENT G702 » APPLICATION AND CERTIFICATE FOR PAYMENT » 1992 EDITION & ALx®
) AVENLE, NW., ﬁ.«___rﬁ»:zn.q._.cz. DC 200065292 = E_DIZ_ZQH

.;.

CAUTION: You should use aiy original AlA document which has this caution printed in red..An cq”m, o

Unlicensed phétocepying viofates ||




CONTINUATION SHEET

AIA DOC

UMENT G703 {Instrucrions on reverse side) )

PAGE QF 1 PAGES

AlA Document G702, APPLICATION AND CERTIFICATE FOR PAYMENT,

comzning Contractor's signed Certification, i atzached,

In mbulations heiow, amounss sre srced to the nearest dolisr,

bl

Use Column 1 on Centracts where varighle retalnage for line irems may apply

APPLICATION NO.:

APPLICATION DATE:
PERIOD TO:
ARCHITECT’S PEQIECT NO.;

11/30/2008
11/30/2008

A

|« _ D

B

H

DESCRIPTION OF WORK

SCHEDULED

VALUE

WORK COMPL

FROM PREVIOUS
APPLICATION

THIS PERIOD

MATERIALS
PRESENTLY
STORED
{NOT iN
DORE)

Al
IPLETED .
RO STORED %
TO DATE
(D4ESF)

s

BALANGE,
)
FINISE
(- a)

RETAINAGE

A (IF VARIABLE

RATE)

D 00 SN OB W N -

B TS

A

L Coordination Draw,
M Coordination Draw.
L Mobilization

M Mobilization

L Attic Hole Cutting

M Atlic Hole Cutting

L Attic Exist Bldg Duct

‘M Aittic Exist Bldg Duct
'L 1st Fir Exist-Bldg Duct
M 1st Flr Exist-Bldg Duct

L Base-Exist Bldg Duct
M Base-Exist Bidg Duct
L. Exist-Bldg Air Devices
M Exist-Bidg Air Devices

L Fans

M Fans

L VAV Boxes
M VAV Boxes
L Flue

M Flue:

'L Addition Gym Duct

M Addition Gym Duct
L 1st Flr Add-Duct

M 1stFir Add-Duct

50,000
2,000
3,000

Cooocooooetoom s - N

50,000

c:ooocc>occ:’:'tj'o"c:o-c'occocccooo"

=R =F - ooo c‘o-q-'b'p CO0O00DCOoOOOOO o

cco'coco'cocbcocooooococcco

“CAUTION:

 AIA DOCUMENT G703 » Cortmup e
. %‘ BYENUE, N, WASHINGTOR, DC. 200065207 =
o .

G2 e 1099 Epy

. 1992 EDITION + A4S v ©1902 + Tr1p AMERICAN INSTYTUTE OF
WARNING: Unlicensed pholocopying vickates LS. copyright faws and will suliject ¢

ARCHITECTS, 1735 NEW YORK .
he violator to legal prosecution. .

Y = - a = - - vy -
You should use an original A{A document which has this “aution printed inred. An original assures'that chahges will not be obscured as mayoccur when documenis mqm.qmw_dn:nmn

G703-1992




CAUTION: You shoutd use an original AlA document which has this caution printedin

.OOZﬂZ UATION SHEET (AIA Uom,rzmﬁ G703 Gastcoctions on reverse side) o ok Tmoss
AlA Docement G702, APPLICATION AND CERTIFIC CATE FOR. PAYMENT, %E.Fmﬂ Hc/ ;o 11/30/2008
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SPECTRUM
LIGHTING, INC.
COMMERCIAL & ARCHITECTURAL LIGHTING

7” HORIZONTAL FLUORESCENT
SHALLOW LENSED SPLAY
2 X 26 WATT /1 X 42 WATT MAX

/HF

SERIES

FIXTURE SPECIFICATIONS

SIDE VIEW FIXTURE | #LAMP| WATTS BALLAST TYPE
SP7HF 9 13 EX - Electronic 120/277 (standard)
Quad 18 DA1 - Advance MK10 Dimming120
26 DA2- Advance MK10 Dimming 277
5.875 -
149.2 mm 13 DL1- Lutron Compact SE Dimming120
1 18 DL2 -Lufron Compact SE Dimming277
‘ ] 5 Lamp
ER) J 02 2] olT 26 | DM7X- Advance MK7 Dimming120/277
- \ 32
Y | 2
165.1 mm
12.5
317.5mm TRIM SPECIFICATIONS
- S
TOP VIEW s ———
TRIM NO: SPLAY/FLANGE: LENS
L [ —_— —

7420- 2 lamps WS -White GL - Clear Temp
13W - Splay/Flange Glass Lens
26W (standard) CA - ClearAcrylic

SG -Soft Glow Alzak Lens
8.5 (Quad Splay/White FG - Frosted Glass
215.9 mm oniy) Flange Lens

7425- | ;omp RW -Regressed FA - Flat Alba Lens
13W- Baffled Splay  FL - Fresnel Glass
42w White Lens
PLT RB -Regressed DO - Drop Opal

. Baffled Splay Glass Lens
Black W/White PG - Prismatic
Flange Glass Lens
v v
TYPICAL ORDER
12.5
317.5 mm Ling item 1 (FRAME): SP7HF126EX
Line Item 2 (TRIM): 7425 WS PG
p
PRODUCT INFORMATION FRAME OPTIONS TRIM OPTIONS

* 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.

e Suitable for use in damp location.

e UL listed.

* Wet location (WL) available.

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).

GS - Gasket (For Reflector).
WL - Wet location

SUBMITTAL WORKSHEET
FIXTURE NO.
FRAME-IN-KIT NO.
FIXTURE TYPE

2-207

SPECTRUM 994 Jefferson Street - Fall River, MA 02721«

LIGHTING, INC.

TEL: 508-678-2303 « FAX: 508-678-2260




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

One 25-Watt A-19 Medium Base
Incandescent Lamp

SL-8130 SL-8130-G-W 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-PLO-G One 9-Watt Twin Tube Compact

Fluorescent Lamp



One 13-Watt Quad Tube Compact

SL-8130-PLD13 SL-8130-PLD13-G
Fluorescent Lamp
SL-8130-PLD18 SL-8130-PLD18-G One 18-watt Quad Tube Compact
Fluorescent Lamp
6 White LEDs is standard. Also offered
SL-8130-LED 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.





















VA L/THONIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE

For applications that require medium to high light levels such as manufac-
turing, warehousing, storage, retail or task lighting. Ideal for mounting
heights up to 25'.

ATTRIBUTES

Heavy-duty design for demanding industrial environments. Pressure-lock
lampholders enclosed in snap-in turret housing. Available in 4' or 8' lengths.
6" lamp spacing of 2-lamp models, 3" lamp spacing on 3-lamp models. Solid
top, 10% or 20% uplight reflectors available, painted after fabrication.
CONSTRUCTION

Die-embossed reflector constructed of heavy gauge cold-rolled steel.
White enamel reflector finish standard, porcelain finish optional.

FINISH

Five-stage iron-phosphate pretreatment ensures superior paint adhesion
and rust resistance. Finish is high-gloss baked white enamel.

ELECTRICAL SYSTEM

Thermally protected, resetting, Class P, HPF, UL listed, CSA Certified ballast
is standard. Energy saving and electronic ballasts are sound rated A.
Fixture is suitable for damp locations. AWM, TFN or THHN wire used
throughout, rated for required temperatures.

INSTALLATION

For surface or suspended mounting, unit or row installation.

LISTING

120V, 277V and MVOLT are UL Listed and CSA Certified (standard). 347V is
CSA Certified (see Options). NOM Certified (see Options).

WARRANTY

Guaranteed for one year against mechanical defects in manufacture.

Catalog Number

Notes Type

Heavy-Duty Turret Industrial

AF

Rapid Start
4' or 8' lengths
1,2, 3 0r4lamps

Specifications

Length: 49-13/16 (1265) or 99-5/8 (2530)
Width: 13-3/8 (340)
Height: 6-5/8 (168)

[ -

All dimensions are inches (millimeters).
Specifications subject to change without notice.

ORDERING INFORMATION

For shortest lead times, configure product using standard options (shown in bold).

Example: AF 332 277 1/3 GEB10IS

32
’ Series | | Lamps l | Lamp type | | Voltage I | Options ‘
AFST Solid reflector 1 32 32WT8(48") 120 Shipped installed in fixture
AF10 10% uplight 2 n 1/3 One 3-lamp ballast (32 watt electronic ballast
apertured 3 347 only)
reflecto-r 4 MVOLT? 1/4 One 4-lamp ballast (32 watt electronic ballast
AF 20% uplight Not included only)
?5?3;;? ’ GEB T8 electronic ballast, <20% THD
For tandem double-length GEB10IS T8electronic ballast, <10% THD, instant start'
unit, add prefix T. GEB10RS T8 electronic ballasts, 10% THD, rapid start
Example: TAF10 EL Emergency battery pack (nominal 300 lumens),
see Life Safety Section
GLR Internal fast-blow fusing (add X for external)
GMF Internal slow-blow fusing (add X for external)
Accessories PLF_ Plug-in wiring, Specify 1, 2 or 3 branch circuits &
hot wires (A = black, B = red, C = blue, AB or AC)
Order as separate catalog number. - ..
ACEP Full-depth endplates (1 pair) TILW" Tandem in-line wiring
. » PO White porcelain reflector finish
HRUN Hooker® T-bar hanger for 5" channel (flush to ceiling) CSA CSA Certified (347V only)
HRUN1 Hooker® T-bar hanger for 5" channel (1-1/2" from ceiling) NOM NOM Certified
SQ_ Swivel stem hanger (specify length in 2" increments) BDP Ballast disconnect®
1B Ceiling spacer (1-1/2" to 2-1/2" from ceiling)
HC36 Chain hangers (1 pair, 36" long) NOTES:
THUN Tong hanger for 5" channel 1 Available only with 32 lamp type.
WGAFPV  Wireguard, 4' white (order 2 for 8 fixtures)* 2 Electronic.batl;lgsat 1?(51 through 277 volt only. Available with 32 watt T8 only. MVOLT
oo ; | I r‘ must specify 10IS.
DLAF ME 4" 30° x 30° metal eggcrate louve 3 Meets codes that require in fixture disconnect.
DLAF A12 &' framed acrylic prismatic lens* 4 Order 2 for 8 fixtures.
Fluorescent Sheet #: AF-RS INFL-200



AF Rapid Start

MOUNTING DATA

For unit or row installation. Surface or stem mounting.'
UNIT INSTALLATION — Minimum of two hangers required.
ROW INSTALLATION — One hanger per fixture plus one per row required.

DIMENSIONS

A =1/4 x 1/2 (64 x 13) Oval Hole
C =7/8 (22) Dia.K.0.

D =11/16 (17) Dia. K.0.

E =2(51) Dia. K.O.

F=7/16 (111) Dia. K.O.

All dimensions are inches (millimeters).
Specifications subject to change without notice.

HC36
13-3/8
(340)
5“‘27‘ ADAC D +F D ADA ||
+ D3] | hd | oA
-~ 158 (41) | 48 (1219 !
3(76)  — . 3-1/4(83) [
= 6(152) = — [<— 1-1/4 (32)
99-5/8 (2530)
Energy (Calculated in accordance with NEMA standard LE-5) 5 (12‘7) ADD'¢A (E % @E \[IJ’ ADA ‘]_1/4 (32)
ANNUAL LAMP LAMP BALLAST ¥ Co T
LERFFW  ENEReYCOST*  DESCRIPTION UMENS ~ FACTOR  WATTS -} 1-5/8 (41) |<_ 10 (254) 4
74 $3.24 (2) F3218 2800 .88 60 3(76)—> A 3-1/4 (83ﬂ> -
-1 6 (152)l=—4-1/4 (108) <—1-1/4(32)
*Calculated in accordance with NEMA Standards LE-5. 49-13/16 (1265)

Calculated using the zonal cavity method in accordance with IESNA LM41 procedure. Floor reflectances are 20%. Lamp configurations shown are
typical. All data based on 25°C. Full photometric data on these and other configurations available upon request.

AF232

Report ITL5711

S/MH 1.4

Coefficient of Utilization

Ceiling 80% 70% 50%
Wall  70% 50% 30% 70% 50% 30% 50% 30% 10%
1 94 9 8 9 8 8 79 76 74
2 8 79 73 82 75 70 69 65 61
3 78 69 62 74 66 60 61 56 52
4 72 61 54 68 59 52 54 48 M
5 65 54 46 62 52 44 48 41 37
10 43 31 24 4 30 23 28 22 18

Zonal Lumens Summary

Zone Lumens %Lamp %Fixture
0-30 998 17.2 19.0
0-40 1677 289 319
0-60 3126 539 59.6
0-90 4074 702 716
90-180 1175 203 224
0-180 5249 905 100.0

VA L/THONMIA LIGHTING'

An<$AcuityBrands Company
Sheet #: AF-RS

©1996 Acuity Brands Lighting, Inc., Rev. 2/22/08

Lithonia Lighting

Industrial

One Lithonia Way, Conyers, GA 30012
Phone: 770-922-9000 Fax: 770-981-8141
www.lithonia.com









M8605727 M8605737 M8605747 P o R T F O L I O ™
44600

ORDERING INFORMATION

Sample Number: M8605737P = 6" wall mount round cylinder, white with 120/277V ballast for a 70W ED17 MH lamp (Order housing and trim separately.)

— 1 |

Housing Housing Finish Trim Finish (Alzak ® Finishes) Options

M8605 = 6" Round MH P = White 44600 = 6” Medium LI = Specular Clear, BA = Black Baffle

Wall Mount Cylinder BZ = Bronze beam reflector low iridescent
MB = Black H = Semi-specular clear ]

WMH = Warm Haze Accessories
G =Gold (None)

Ballast '(:)Pt_lr'-'_mS wolo s WH = Wheat

727 = 50W M148/M110 120/277V 60Hz magnetic = Time delay fuse GP = Graphite

7267 = 50W M148/M110 347V 50/60Hz magne‘tlc GPH = Graphite Haze

737 = 70W M143/M98 120/277V 60Hz magnetic K = Cognac

7376 = 70W M143/M98 347V 50/60Hz magnetic KH = Cognac Haze

747 = 100W M140/M90 120/277V 60Hz magnetic B = Black

7476 = 100W M140/M90 347V 50/60Hz magnetic
(Omit finish code for
black baffle option)

PHOTOMETRICS

Average
Candlepower Distribution Candlepower Luminance Cone of Light
Deg. CD Deg. CcD/sQ M Distance to Initial Nadir Beam
Test No. E428-428 0 1988 45 46706 llluminated Plane Footcandles Diameter
400 4“]186%%?-7'737' 5 2003 55 20291
Lamp=M100C 15 2217 65 8651
B LumZ;s=8000 25 1974 75 1883 56" 66 6'6"
850 ) L 35 1117 85 0 66" 47 7'6"
Spacmg Criteria=1.1 45 542 8'0" 31 9'0"
B Efficiency=38.59 0" .
1300 Y % 55 191 10'0 20 11'6
65 60 12'0" 14 13'6"
B 75 3 14'0" 10 16'0"
1750 85 0 Beam diameter is to 50% of maximum footcandles, rounded
20 0 to the nearest half-foot.
2200 Footcandle values are initial, apply appropriate light loss
factors where necessary.
Cone Color Multiplier Lamp Wattage Multiplier
Gold x 0.90 70W x 0.625
Zonal Lumen Summary Coefficient of Utilization
Zone Lumens %Lamp %Luminaire rc 80% 70% 50% 30% 10% 0%
0-30 1713 21.4 55.7 rw 70 50 30 10 50 30 10 50 10 50 10 50 10 0
0-40 2413 30.2 78.4 RCR
0-60 3012 37.6 97.9 0 46 46 46 46 45 45 45 43 43 41 41 39 39 38
0-90 3076 38.5 100.0 1 44 43 42 41 42 41 40 40 39 39 38 37 37 36
90-180 0 0.0 0.0 2 4 40 38 37 39 38 36 38 36 37 35 35 34 33
0-180 3076 38.5 100.0 3 39 37 35 33 36 35 33 35 33 34 32 34 32 31
4 37 34 32 31 34 32 30 33 30 32 30 32 29 29
5 35 32 30 28 32 30 28 31 28 30 27 30 27 27
6 33 30 28 26 30 27 26 29 26 28 25 28 25 25
7 31 28 25 24 27 25 24 27 23 27 23 26 23 23
8 30 26 23 22 26 23 22 25 22 25 22 24 21 21
9 28 24 22 20 24 22 20 23 20 23 20 23 20 19
10 26 22 20 18 22 20 18 22 18 22 18 21 18 18
rc=Ceiling reflectance, rv=Wall reflectance, RCR=Room cavity ratio
CU Data Based on 20% Effective Floor Cavity Reflectance.
COOPER Lighting Specifications and dimensions subject to change without notice. ADP01221

Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770 486 4800 FAX 770 468 4801

www.cooperlighting.com 2009-06-15 17:06:04



PHOTOMETRICS

M8605727 M8605737 M8605747

44600 PORTFOLIOTM

Average
Candlepower Distribution Candlepower Luminance Cone of Light
T No. E428-429 Deg. cb Deg. cb/saM Distance to Initial Nadir Beam
est No. - 0 1918 45 36960 llluminated Plane Footcandles Diameter
200 m%%%532737 5 1980 55 14876
15 2154 65 4094
Lamp=M100C 56" 64 60"
_ 25 1902 75 461
Lumens=8000 . .
800 o 35 1017 85 0 6'6 46 76
Spgqng Crlter|a=01 .0 45 438 8'0" 30 9'0"
1200 Efficiency=35.0% 55 123 100" 19 110"
65 29 12'0" 13 13'6"
75 2 14'0" 10 16'0"
1600 85 0 Beam diameter is to 50% of maximum footcandles, rounded
90 0 to the nearest half-foot.
2000 Footcandle values are initial, apply appropriate light loss

factors where necessary.
Lamp Wattage Multiplier

70W x 0.625

Zonal Lumen Summary Coefficient of Utilization

Zone Lumens %Lamp %L e _rc 80% 70% 50% 30% 10% 0%

0-30 1656 20.7 59.1 _rw 70 50 30 10 50 30 10 50 10 50 10 50 10 0

0-40 2296 28.7 81.9 RCR

0-60 2769 34.6 98.8 0 4 42 42 42 41 4 41 39 39 37 37 36 36 35

0-90 2804 35.0 100.0 1 40 39 38 37 38 37 37 37 36 35 34 34 33 33

90-180 0 0.0 0.0 2 38 36 35 34 36 35 33 35 33 34 32 33 31 31

0-180 2804 35.0 100.0 3 36 34 32 31 34 32 31 33 30 32 30 31 29 29
4 34 32 30 29 31 30 28 31 28 30 28 29 27 27
5 33 30 28 26 29 28 26 29 26 28 26 28 25 25
6 3 28 26 24 28 26 24 27 24 27 24 26 24 23
7 29 26 24 22 26 24 22 25 22 25 22 24 22 21
8 28 24 22 21 24 22 21 24 21 23 21 23 20 20
9 26 23 21 19 22 20 19 22 19 22 19 22 19 18
10 25 21 19 18 21 19 18 21 18 21 18 20 18 17

rc=Ceiling reflectance, rv=Wall reflectance, RCR=Room cavity ratio
CU Data Based on 20% Effective Floor Cavity Reflectance.
P
COOPER Lighting Specifications and dimensions subject to change without notice. ADPO1221

www.cooperlighting.com

Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770 486 4800 FAX 770 468 4801

2009-06-15 17:06:04



VA L/THONIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE

Specification premium, high performance static T8luminaires provide generalillumina-
tionforrecessed applications;ideal for schools, hospitalsand otherapplicationswhere
fixture depthisarequirement.

ATTRIBUTES

Designed exclusivelyfor use with T8lamps, electronic ballasts and sockets.
CONSTRUCTION

Smoothhemmed fixture sides and endsfor easy handling. Integral T-bar clips secure
fixture to T-bar system. Housing formedfrom cold-rolled steel. Acrylic shielding material
100% UV stabilized.

Steel doorframe has superior structural integrity with premium extruded appearance
and precisionflushmitered corners. Steel door allows easy lens replacementwithout
frame disassembly(forlensesupto.156"thick). Doorframe assemblies hinge or latch
from either side of fixture. Powder-painted steel latches provide easy, secure door
closure. Spring-loaded camlatch esstandard.

Noasbestosis used inthis product.

FINISH

Five-stageiron-phosphate pre-treatmentensures superior paintadhesion. Painted parts
finished with high-gloss, baked white enamel.

OPTICAL

Broad range oflens options available to meet specific performance requirements.
ELECTRICALSYSTEM

Thermally-protected, resetting, Class P, HPF, non-PCB, UL Listed, CSA certified ballast
isstandard. Energy-saving and electronic ballasts sound rated A.

Luminaireis suitable fordamplocations. AWM, TFN or THHN wire used throughout, rated
forrequiredtemperatures.

LISTING

UL Listed (standard). Optional: Canada CSA or C-UL. Mexico NOM.

WARRANTY

Guaranteedforone yearagainstmechanical defectsinmanufacture.

NOTE: Specifications subject to change without notice.

Catalog Number

Notes Type

2,3 or4 Lamps

Specifications

Width: 24 (610) -,‘J

Length: 48 (1219)
Depth: 4-1/2 (114)

Weight: 23 |bs.

All dimensions are inches (millimeters).

ORDERING INFORMATION

For shortest lead times, configure product using standard options (shown in bold).

Example: 2SP G 332 RW A12125 MVOLT 1/3 GEB10IS

2SP 32 32
I [ I I I
Series Number | Lamp type | I Door frame | |Voltage‘ | | Options I
2SP 2" wide of Iamps| "% "32WT8  (blank) Flushsteel, white 120 1/4 One 4-lamp ballast
2 (48" FN Flush aluminum, 271 13 One 3-lamp ballast
2 " :ftlIIaI _ 347 2/3 Two 3-lamp ballasts®
- ush aluminum, matte : 0,
’ Trim type I : blsek 'IQII,?,LST GEB10IS E:g::rsl:gllzallast,go % THD,
G Grid Not FW Flush aluminum, available.  GEB10RS Electronic ballast, < 10%
F Overlapping  included. white THD, Rapid Start
flange RN Regressed aluminum, EL Emer_genc battery pack
MT Modular fit-in natural (nominal 300 lumens)
RM Regressed aluminum, EL14 Emergency battery pack
matte black (nominal 1400 lumes)
RW Regressed alumi- GLR Internal fast-blow fuse?
num, white GMF Internal slow-blow fuse?
LST Tandem-wired fixture pairs
(shared ballasts)
PWS1836 6' prewire, 3/8" dia., 18-
Diffuser type gauge, 1 circuit
- LP735 Lamped;700-series, 3500K
A1Z #12 pattern acryl!c . LP__ Lamped, specify lamp type and
A12125 #12 pattern acrylic, 0.125" thick color
A13 #19 pattern acrylic, 0.156" thick PAF Painted after fabrication (white
A15 #15 pattern acrylic, 0.200" thick enamel)
PC1S 1/2" x 1/2" x 1/2" plastic cube silver louver LASC LA school safety cable

NOTES:

- PC2S 1-1/2" x 1-1/2" x 1" plastic cube silver louver JP  Job pack without individual
1 MVOLT dard for 120V and 277V appl .S :
options s::qnui?; v:ﬁage s;:ciﬁed_ applications. Some PC3S 3/4" x 3/4" x 1/2" plastic cube silver louver cartons, F_t"m only

2 M . CSA CSA Certified

ust specify voltage. "
3 Sicl 6 . NOM NOM Certified

ix-lamp configuration only.
Fluorescent Sheet # SP-2x4 STAT-210



SP 2'x4' Static T8 Troffer

MOUNTING DATA

Continuous row mounting of flanged units requires CRE and CRM trim op-

tions (see Options).

Lay-in Grid
(exposed or concealed grid)

Overlapping Flanged Trim
with swing-gate hangers

MT

Modular Fit-in Trim
with swing-gate hangers

NOTES:

DIMENSIONS

All dimensions are inches (

1 Recommended rough-in dimensions for F trim fixtures 24" x 48" (Tolerance is +1/4", -0).
Swing-gate range 1-5/8" to 3-3/4". Swing-gate span 23-3/8" to 26-11/16".

=

illimeters). Sp

Cnnting

1s subject to change without notice.

514 __
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401
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PHOTOMETRICS

Calculated using the zonal cavity method in accordance with IESNA LM41 procedure. Floor reflectances are 20%. Lamp configurations shown are typical.
Full photometric data on these and other configurations available upon request.

2SP 3 32 A12125

Report: LTL13408

LUMENS PER LAMP22850

Luminaire Efficiency:81.5%
Coefficients of Utilization

pf 20%

pc 80% 50%

30%
PW 70% 50% 30% 50% 30% 10% 50% 30% 10%

2SP 332 A12

Report: LTL13410
LUMENS PER LAMP:2850
Luminaire Efficiency:81.9%

Coefficients of Utilization

30%

2SP 332 A19

Report:

LTL13472

LUMENS PER LAMP:2850
Luminaire Efficiency:76.9%

pf

pc 80%

Coefficients of Utilization
20%

50% 30%

PW 70% 50% 30% 50% 30% 10% 50% 30% 10%

0 97 97 97 91 91 91 &7
80 8 83 80 78 76 77
82 76 71 71 67 64 69
75 67 61 64 59 55 61
69 60 53 57 52 47 55
64 54 47 51 46 41 50
49 42 47 41 37 45
55 45 38 43 37 33 42
51 41 34 39 33 29 38
48 37 31 36 30 26 35
45 35 28 33 28 24 33

Zonal Lumen Summary

RCR
COOND O & WN =
o
©

-y

Zone Lumens % Lamp % Fixture
0°-30° 2217 25.9 31.8
0° - 40° 3626 42.4 52.0
0° - 60° 5947 69.6 85.4
0°-90° 6968 81.5 100.0
90°-180° 0 0.0 0.0
0°-180° 6968 81.5 100.0

87
74
63
54
47
41
36
32
29
26
24

pf 20%
pc 80% 50%
pW 70% 50% 30% 50% 30% 10% 50% 30% 10%
0 98 98 98 91 91 91 87
1 90 8 83 81 78 76 78
2 8 76 71 72 68 64 69
3 76 67 61 64 59 55 62
x4 70 60 53 57 52 47 55
8 5 64 54 47 52 46 41 50
6 59 49 42 47 41 37 45
7 55 45 38 43 37 33 42
8 52 41 34 39 33 29 38
9 48 38 31 36 30 26 35
10 45 35 28 33 28 24 33
Zonal Lumen Summary
Zone Lumens % Lamp % Fixture
0" -30° 2219 259 31.7
0° -40° 3621 423 51.7
0" -60° 5944 69.5 84.9
0" -90° 7005 81.9 100.0
90° - 180° 0 0.0 0.0
0°-180° 7005 81.9 100.0

87
76

87
74

0 92
85
79
73
67
63
58
54
51
47
45

RCR
SCooNO N AN

-y

92 92 85 85 85 82 82 82
82 79 77 75 73 74 73 71
73 69 69 66 63 67 64 62
66 61 63 58 55 60 57 54
59 54 57 52 48 55 51 47
54 48 51 46 43 50 46 42
49 43 47 42 38 46 41 38
45 39 43 38 34 42 37 34
41 35 40 34 31 39 34 31
38 32 37 32 28 36 31 28
35 29 34 29 26 33 29 25

Zonal Lumen Summary

Zone Lumens 9% Lamp % Fixture
0°-30° 2413 28.2 36.7
0" -40° 3949 46.2 60.0
0°-60° 5947 69.6 90.4
0°-90° 6578 76.9 100.0
90° - 180° 0 0.0 0.0
0°-180° 6578 76.9 100.0

VA L/THONIA LIGHTING®
An<$AcuityBrands Company

Sheet #: SP-2x4

©2004 Acuity Brands Lighting, Inc., Rev. 10/28/2008
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(A L/THONIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE — The Avante 2x4 is a general lighting luminaire for large spaces
including open offices, circulation areas, classrooms, libraries, cafeterias, airport
ticketing and wait areas, and numerous other commercial applications. Static or air
functions available. Certain airborne contaminants can diminish integrity of acrylic.
Click here for Acrylic Environmental Compatibility table for suitable uses.
CONSTRUCTION — Housing is gloss white enamel on cold rolled steel. All edges
hemmed or rounded.

All shieldings pivot on light traps and swing down for easy lamp access.

Molded light traps prevent light leaks between shielding and endplates.

All air and screw slot units supplied with screw-on tee bar clips. Ballast access is
from below.

OPTICS — Twin matte white polyester powder paint finished reflectors provide
uniform light distribution. Optional low brightness diffuse aluminum stepped reflec-
tors available.

All diffusers control direct light distribution and glare by shielding lamps from direct
view.

Metal diffuser staggered round holes (MDR) 52% open perforated metal with .075"
diameter holes backed with white acrylic diffuser.

Straight blade louver (SBL) sides of perforated metal with staggered round holes
and solid blade louvered center. Sides and louver backed with white acrylic diffuser.
Metal diffuser aligned mini slots (MDM) 46% open perforated metal backed with
white acrylic diffuser.

Acrylic diffuser prismatic lens (ADP) extruded acrylic lens backed with white acrylic
diffuser.

Metal diffuser with center slots (MDC). 52% open metal, .075" diameter holes with
1" wide solid center. Slotted with 1/2'x2" open slots. Diffuser is backed with white
acrylic overlay.

ELECTRICAL — All ballasts supplied are class P, thermally protected, resetting, HPF,
non-PCB, UL Listed, CSA Certified. Ballasts are sound rated A. Standard combina-
tions conform to UL 935.

INSTALLATION — Trims available for standard 1"and 9/16"tee bar or screw slot grids.
Fixtures can be row mounted end-to-end.

Drywall ceiling adapters available.

LISTINGS — UL Listed to US and Canadian safety standards. Chicago Plenum ap-
proved and NYC approved (see Options).

Avante is covered by one or more of the following patents: 5,988,829; 399,586; 411,641;
413,402; 2,212,513; 87,513.

NOTE: Specifications are subject to change without notice.

Catalog Number

Type

Avanty

Direct/Indirect Lighting

2AV 2'x4'

Linear Fluorescent
T8
1,2 or 3 lamps

Notes

Specificati
Length: 48" (1219)
Width: 24" (602)
Diffuser Width: 8" (203)
Depth: 5-1/2" (140)

Y

=4

— pw—

All dimensions are inches (millimeters).

ORDERING INFORMATION

For shortest lead times, configure product using standard options (shown in bold).

Example: 2AV G 232 MDR MVOLT GEB10IS

T — —T i | |
Number of | Lamp type | Voltage | I Options
2AV 2" wide lamps 32 32WT8(48") MVOLT:  GEB10IS Electronic ballast, < 10% THD,
1 347 instant start
2 Othersavail- ~ GEB10RS Electronic ballast, < 10% THD, rapid start
rm type able.
— 3 S5100 1.0 ballast factor, SIMPLY5™ system*
G Grid trim Not included. ALG Acrylic litter guard'
ST Screw slot . - . EL14 Emergency battery pack (nominal
| Air function ‘ ‘ Diffuser 1400 iumens, see Life Safety section)
(blank) Static (no air function) MDR Metal diffuser, round Internal fast-blow fuse®
A Air return/supply holes Hardwire for SIMPLY5™ system; replaces
SBL Straight blade louver, RELOC® wiring
Accessories round holes PWS1836 6' prewire, 3/8" dia., 18-gauge, 3

Order as separate catalog number.
DGA24 Drywall ceiling adapter, unit installation. Use G trim plus DGA accessory for
fixture trim flange and fixture support in plaster or plasterboard ceilings.

NOTES:

1 Refer to options and accessories section for more detailed information.
2 MVOLT (120 - 277 volt).

3 Must specify voltage, 120 or 277.

4

SIMPLYS system includes 13' S5SSC RELOC wiring system. Specify voltage
unless HW (hardwire) or PWS1836 is ordered.

MDM Metal diffuser, mini slots
ADP Acrylic diffuser, linear
prismatic lens

MDC Metal diffuser, round
holes with large center
slots!

Others available.

wires

New York City approved
Chicago Plenum approved
Air pattern control blades'

Reflector option
ASR  Aluminum stepped reflector

Fluorescent

Sheet#: 2AV 2X4 T8

ARCH-280



2AV 2x4 Direct/Indirect Lighting

2AV G 2 32 MDR, (2) 32W T8 lamps, 2850 lumens per lamp, s/m 1.2 (along) 1.3 (across), test no. LTL 10121

0 Coefficients of Utilization
pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
70° 0° 90 pW 70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 1280 1280 81 81 81 79 79 79 76 76 76 0°-30° 1010 17.7 26.0
5° 1279 1277 74 71 68 69 66 64 66 64 62 0" -40° 1669 29.3 43.0
15° 1233 1253 67 61 57 60 56 52 58 54 51 0°-60" 3015 52.9 77.7
50° 25° 1141 1194 61 54 48 53 47 43 50 46 42 0°-90° 3882 68.1 100.0
35° 1005 1101 56 47 41 46 41 36 45 40 36 90°-180° 0 0.0 0.0
45° 828 969 51 42 3 41 36 31 40 35 31 0°-180" 3882 68.1 100.0

55° 623 806
65° 406 590
75° 211 291
85" 46 64

90 0 0

47 38 32 37 31 27 36 31 27
44 34 28 34 28 24 33 27 24

41 31 25 31 25 21 30 25 21

38 20 23 28 23 19 27 22 19 o

36 26 21 26 21 17 25 21 17 Efficiency: 68.1%

- RCR
COEONOUA®N=O

_- 0 90°

2AV G 3 32 MDR, (3) 32W T8 lamps, 2850 lumens per lamp, s/m 1.3 (along) 1.3 (across), test no. LTL 10155
Coefficients of Utilization
pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
0° 90 pw 70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 1934 1934 0 81 81 81 79 79 79 76 76 76 0°-30° 1529 17.9 26.2
5° 1941 1913 1 74 71 68 69 67 64 66 64 62 0 -40° 2527 29.6 43.3
15° 1880 1871 2 67 62 57 60 56 52 58 54 51 0°-60° 4552 53.2 78.0
25° 1747 1781 3 61 54 48 53 47 43 51 46 42 0°-90° 5837 68.3 100.0
35° 1539 1632 4 56 48 41 47 41 37 45 40 36 90°-180° 0 0.0 0.0
45° 1275 1435 O5 51 42 36 42 36 31 40 35 31 0°-180" 5837 68.3 100.0
55° 956 1179 6 47 38 32 37 32 27 36 31 27
7
8
9
0

65° 611 849 44 34 28 34 28 24 33 28 24
75° 298 431 41 31 26 31 25 21 30 25 21
85" 66 90 38 29 23 28 23 19 28 23 19

90 0 0 10 36 27 21 26 21 17 26 21 17 Efficiency: 68.3%
e O e 90
2AV G 3 32 MDR ASR, (3) 32W T8 lamps, 2850 lumens per lamp, s/m 1.2 (along) 1.3 (across), test no. LTL 10120
90° Coefficients of Utilization
pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
70° 0° 90 pw 70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0" 1377 1377 0 50 50 50 49 49 49 47 47 47 0°-30° 1051 12.3 29.2
5° 1380 1370 1 46 44 42 43 41 40 41 40 39 0°-40° 1697 19.9 471
15° 1309 1317 2 42 39 36 38 35 33 36 34 32 0°-60° 2907 34.0 80.6
50° 25° 1171 1223 3 38 34 31 33 30 28 32 29 27 0°-90° 3606 422 100.0
35° 974 1090 c4 8530 26 30 26 24 29 26 23 90° - 180° 0 0.0 0.0
45° 745 920 8 5 382 27 23 26 23 20 26 23 20 0°-180° 3606 422 100.0
55° 511 728 6 30 24 21 24 20 18 23 20 18
65° 297 514 7 28 22 18 22 18 16 21 18 16
75° 134 254 8 26 20 17 20 17 14 19 16 14
85° 33 54 9 24 19 15 18 15 13 18 15 18 L.
\ 9 0 0 10 23 17 14 17 14 12 16 14 12 Efficiency:42.2%
1400 10° 30°
P ¢ RE— 0 For additional photometric information, visit our website at 'lithonia.com'.
MOUNTING DATA = = A A
. Appropriate
Ceiling Type rim Type
Exposed grid tee (1' and 9/16") G
Concealed grid tee G
Screw slot ST
Plaster or plasterboard G* - N\ —
Lay-in trim (exposed grid tee) Screw slot trim (screw slot tee Lay-in trim (exposed grid tee Screw Slot (screw slot tee)
*DGA accessory available to provide ceiling trim flange and fixture support for plaster or plasterboard ceiling. R ded rough-in di ions for DGA installation is 24-3/4" x 48-3/4" (Tolerance is +1/8", -0").

VA L/THONIA LIGHTING'

Fluorescent

An%ultyBrandS Company One Lithonia Way, Conyers, GA 30012
Phone; 8“)-?58-7783 Fax: 770-929-8789
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TPGE Metal Halide, High Pressure Sodium, Enclosed Glass High Bay

TPGE 1000M PG21GLE C21 (concentrating), 1000W clear Metal Halide lamp, 1.3 s/mh, 110000 rated lumens, test no. 98120504

180 165 150 45

14767 9
29533

Spacing criterion: 1.2

Spacing to mounting height: 1.3

Coefficient of utilization Distribution data
of 20% Angle  cp, Lumens
pc 80% 50% 30% 10%
pW  70% 50% 30% 10%  50% 30% 10%  50% 30% 10%  50% 30% 10% 0% g iggg 3 952
0 97 97 97 97 84 77 77 77 70 70 70 67 15 4246912039
1 89 82 8 75 73 71 69 67 65 63 62 60 57 25 4496520439
2 83 77 72 68 68 62 63 60 58 58 56 51 35 29906 18787
3 77 70 64 60 62 55 57 54 51 53 51 48 46 45 10238 7997
4 72 57 53 57 52 49 53 49 46 49 46 42 55 9330 2090
5 67 58 52 47 52 44 49 45 42 46 42 40 38 85 5185 189
6 63 47 42 48 43 40 45 41 38 42 39 36 75 2630 2782
7 59 49 43 38 45 36 42 38 35 9 36 33 32 88
8 55 39 35 41 37 33 39 35 32 37 33 3 29 9 3210 3502
9 52 42 3 32 39 34 30 36 32 29 31 28 27 372 0
10 49 39 33 29 36 31 28 30 27 32 29 2 25 19055 3340

Average luminance data Output data 115 g%&l %gg
Angle Footlamberts Zone Lumens  %lamp 125 4387 3936
3858 0-30 36479 33.2 ]gg 3963 3069
65 3876 0-40 55266 50.2 15 2443 1535
75 5127 0-60 65283 59.3 1% 1437 665
85 7151 0-90 73737 67.0 2 1318 374
90-180 20220 18.4 18 663 63
0-180 93957 *85.4 36 0

* Fixture efficiency

TPGE 1000M PG21GLE C21 (concentrating), 1000W coated Metal Halide lamp, 1.1 s/mh, 107000 rated lumens, test no. 98120505

11500
23000

34500

Spacing criterion: 1.1

Spacing to mounting height: 1.1

Coefficient of utilization Distribution data
pf 20% Anys cp. Lumens
pC 80% 50% 10%
pW  70% 50% 30% 10%  50% 30% 10%  50% 30% 10%  50% 30% 10% 0% g ﬁ},g‘% 2 29%
0 92 92 92 92 78 78 78 70 70 70 62 62 62 58 15 33523 9503
1 80 76 73 68 65 63 60 58 57 54 52 51 48 25 2698412490
2 77 70 65 61 60 56 53 54 51 49 48 46 41 35 1974512404
3 71 63 57/ 52 54 b0 45 49 45 42 44 41 39 36 45 11374 8809
4 66 57 50 49 41 44 41 40 37 B R 55 4707 4304
5 61 51 45 40 45 40 36 41 37 A4 37 34 3 29 65 3169 3146
6 57 47 40 35 41 36 32 37 33 34 31 28 26 75 3765 3983
7 53 43 36 32 38 33 29 30 27 32 28 26 24 85
8 49 39 33 35 30 26 32 28 25 29 26 23 22 9% 4389 4789
9 36 30 32 271 24 30 26 23 21 24 2 20 4600 0
10 43 34 28 24 30 25 22 28 24 21 26 22 20 18 19655 4770 5204

Average luminance data Output data 115 2%‘6) 2—1,81
Angle Footlamberts Zone Lumens  %lamp 125 4421 3966
55 7943 0-30 25289 236 }}’5’ 3853 2984
65 5622 0-40 37693 35.2 182 3136 1970
75 7339 0-60 50805 475 168 2377 1100
85 9777 0-90 62722 586 2 1617 458
90-180 25686 24.0 18 811 77
0-180 88408 *82.6 409 0
* Fixture efficiency

Electrical Characteristics

1000 CWA-HPF wattage/ballast, 1000 input watts 90+ power factor, +10% =+10% regulation line

V=lamp wattage.

Line current Primary
Primary (amps) dropout Input  Power Regulation
Wattage/ballast voltage start/operating voltage watts factor (%) Line V = Lamp
watts

120 5.70/9.20 80

208 3.40/5.30 140
1000 CWA 240 2.90/4.60 160 1080 90+ +10% = +10%
Peak-lead 271 2.50/4.00 160

480 1.50/2.30 320

Tested to current IES and NEMA standards under stabilized laboratory conditions. Various operating factors can cause dif-
ferences between laboratory data and actual field measurements. Dimensions and specifications on this sheet are based
on the most current available data and are subject to change without notice.

Mounting Height Correction Factor
(Multiply the fc level by the correction factor)
25 ft.= 1.44

35 ft.=.73

40 ft.= .56

Existing Mounting Height 2_ .
( m) =Correction Factor

Energy (Calculated in accordance with NEMA Standard LE-5)

ANNUAL* LAMP LAMP  BALLAST
LERHID ENERGY COST  DESCRIPTION LUMENS FACTOR  WATTS

87 $2.76 M1000/U 110,000 1 1080

* comparative yearly lighting energy cost per 1000 lumens.

VA L/THONIA LIGHTING

An<SAcuityBrands Company

Sheet # TPGE-PG21GLE

Lithonia Lighting

Industrial

One Lithonia Way, Conyers, GA 30012
Phone: 770-922-9000 Fax: 770-602-1531
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PHOTOMETRICS (Complete IES files available at www.cooperlighting.com)

Ip MPAC QUAR ER SPHERE

8 8 Footcandle Table
Select mounting height and read across for footcandle
7 7 values of each isofootcandle line. Distance in units of
mounting height.
6 6 Mounting Footcandle Values for
Height Isofootcandle Lines
5 A B Cc D E
5 10 4.50 2.25 1.13 0.45 0.23
15* 2.00 1.00 0.50 0.20 0.10
4 4 20' 1.12 0.56 0.28 0.11 0.06
3 3
/ /——\\ —
2 2
1 1
MY WY 1]
A BCDE ABC D E
i 0 L 0
4 3 2 1 0 1 2 3 4 4 3 2 1 0 1 2 3 4
MHIP-S-175-MT-LL HPIP-S-150-MT-LL
175-Watt MH 150-Watt HPS
ORDWNWMF@BMQIW 16,000-Lumen Clear Lamp
Sample Number: MHIP-S-150-MT-LL
I [ 1 L
Lamp Type Series Lamp Wattage Voltage * Options "' Standard
HP: High Pressure Sodium 1IP: IMPACT HID " 120V: 120V Q- Quartz Restrike T4 Lamp12. 13, 14, 15 Color
MH: Metal Halide 50: 50W2 208V: 208V EM: Emergency Quartz Restrike T4 Lamp w/12. 13, 14, 15 _: (BS"?”Z; "
- i andar
PL: Compact Fluorescent Fixture Shape 70: 70W3 240V: 240V Time Delay Relay > o
S: Quarter Sphere 100: 100W 277V: 277V EMI40-XXX: CFL Cold Weather Emergency Battery 16. 17 WH: White
1507 150W 347V Pack (Must Specify 120V or 277V) BK: Black
R " 347v: CF/EM-XXX: Emergency Battery Pack (Must Specify 16, 18
175: 175W: 480V: 480V 120V or 277V)
c Fluorescent * |pT: Dual-Tap? QMR: Quartz Restrike MR16 Lamp?4. 15,19
= 26, 32, or 42W - :
26/32/42: 26, 32, or MT: Multi-Tap, & EMMR: Emergency Quartz Restrike MR16 Lamp w/14. 15. 19
52 (2) 26W wired 277V Time Delay Relay
64: (2) 32W LN Tfiplg';f;’\'/s EM/SC: Emergency Separate Circuit T4 Lamp?13. 15, 20
. re
84: (2) 42W w ] EM/SC/MR: Emergency Separate Circuit MR1621. 19, 20
E: Electronic 10 Lamp
Notes: 1 All HID lamps are medium base. (200-277V) L
2 Available in 120V, 277V and Dual Tap. EM/SC/12V: Emergency Separate Circuit (12V)21. 22
3 Notavailable in 480V. F1: Single Fuse (120, 277 or 347V only)
4 Metal Halide only. F2: Double Fuse (208, 240 or 480V only)
5 52W is (2) 26W quad tube lamps.32,42,64, 84W use compact triple tube CF lamps. LL: Lamp Included (Must Specify Wattage on PL)23
6 Products also available in non US voltages and 50HZ for international markets. TR: Tamper Resistant Screw (Door and Mounting Plate)
7 Dual Tap ballast is 120/277V wired 277V. _ S if
8 Multi Tap ballast 120/208/240/277V wired 277V. PE: Internal Photocontrol ( pecily Voltage)
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  CFlamps 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.

STOCK SAMPLE NUMBER (Lamp Included)

SAMPLE NUMBER: MHIS17

IS

1

Lamp
Type

MH=Metal Halide

Fixture Lamp

Type * Wattage
1IS=IMPACT 10=100W
Quarter Sphere 17=175W

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.

P -
COOPER Lighting

www.cooperlighting.com

* Painted bronze. Supplied with lamp and Multi-Tap HPF ballast wired 277V.

Specifications and Dimensions subject to change without notice.
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