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Application to Commit Energy 
Efficiency/Peak Demand 

Reduction Programs 
(Mercantile Customers Only) 

 
 
 

Case No.:   13-0694 -EL-EEC 
 

Mercantile Customer:  University of Cincinnati 

Electric Utility:              Duke Energy 

Program Title or 
Description:                  Medical Science Building Renovation Phase 3 - HVAC 

 

 
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. 

mailto:ee-pdr@puc.state.oh.us
http://dis.puc.state.oh.us/CaseRecord.aspx?CaseNo=10-0834
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Section 1:  Mercantile Customer Information 
 
Name:  University of Cincinnati 

 
Principal address:  51 Goodman Drive Suite 260, Cincinnati, Ohio 45221 

 
Address of facility for which this energy efficiency program applies:  

  231 Albert Sabin Way, Cincinnati, Ohio 45267 

  Name and telephone number for responses to 
questions: 
  Grady Reid, Jr. 513-287-1038 

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

 The customer uses more than seven hundred thousand kilowatt hours 
per year at the above facility. (Refer to Appendix A for documentation) 

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

one or more states. (Please attach documentation.) 
 
 
 

Section 2: Application Information 
 

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

□ Individually, without electric utility participation. 
 

 Jointly with the electric utility. 
 

B) The electric utility is:  Duke Energy 
 

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

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

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

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

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

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

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

 
Phase 3 - Added new equipment, changed space layouts and made 
changes to HVAC sequences of control.  New system incorporates energy 
recovery, unoccupied temperature setbacks and air change rates were 
adjusted for many areas.  Replaced 10 air handlers with constant volume 
with 4 air handlers and 12 new fan coil units.  Constant volume air 
handlers were replaced with 3 variable volume air handlers which will 
improve efficiency.  Work began in January 2012 and was completed in 
December 2012 

    

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

 
□ Installation of new equipment for new construction or facility expansion. 

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

□ 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: 1,230,974 kWh 

                             Refer to Appendix B for calculations and supporting documents 
 

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 
used by the higher efficiency new equipment) = (kWh per year saved)]. 
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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:   _kWh 

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

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

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

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

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

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

of the peak-demand reduction.) 
 

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

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

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

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

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

December 2012  
 
 

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

 
 92.9 kW Refer to Appendix B for calculations and supporting 
documentation.



Revised October 4, 2011 -6-  

Section 5: Request for Cash Rebate Reasonable 
Arrangement (Option 1) or Exemption from Rider (Option 2) 

 
 

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

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

 
A)    The customer is applying for: 

 

 Option 1: A cash rebate reasonable arrangement.  

OR 

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

 
OR 

 
□ Commitment payment 

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

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

of (show both amounts): 
 

 A cash rebate of $48,750.  Refer to Appendix C for 
documentation.  

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

energy efficiency/peak demand reduction rider. 
 

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

 
OR 

 
□ A  commitment  payment  valued  at  no  more  than 

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

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

 
 

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

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

(Continue to Subsection 1, then skip Subsection 2) 
 

 Utility Cost Test (UCT) .  The calculated UCT value is:  6.47.  Refer to 
Appendix D for calculations and supporting documents. 

  (Skip to Subsection 2.) 
 
 

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 $522,419. 

 
The utility’s program costs were $31,933. 

 
The utility’s incentive costs/rebate costs were $48,750. 

 
  Refer to Appendix D for calculations and supporting documents. 

 
 

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. 

 









10002117 01
UNIVERISITY OF CINCINNATI
3001 VINE    
CINCINNATI, OH  45219

Date Days Actual KWH
10/28/2011 29 9,780,527

9/29/2011 30 13,461,678
8/30/2011 29 15,433,477

8/1/2011 32 14,691,650
6/30/2011 29 12,713,072

6/1/2011 30 10,078,207
5/2/2011 32 9,178,830

3/31/2011 29 8,604,173
3/2/2011 29 10,900,746
2/1/2011 32 7,985,074

12/31/2010 31 7,686,691
11/30/2010 33 7,269,725

Total 127,783,850



Description Annual kWh

Summer 
Coincident 

kW Description
Annual 

kWh

Summer 
Coincident 

kW
Annual 

kWh

Summer 
Coincident 

kW

ECM - 1
Existing Building with older HVAC 
equipment and controls 4,382,292 1,384

Phase 3 - Added new equipment, changed space layouts and made changes to 
HVAC sequences of control.  New system incorporates energy recovery, 
unoccupied temperature setbacks and air change rates were adjusted for many 
areas.  Replaced 10 air handlers with constant volume with 4 air handlers and 12 
new fan coil units.  Constant volume air handlers were replaced with 3 variable 
volume air handlers which will improve efficiency.  Work began in January 2012 
and was completed in December 2012 3,232,275 1,298 8,760 1,150,017 86.0

Notes:

Appendix B -  UC Medical Science Bldg Phase 3 Renovation Energy Savings Achieved

Baseline Used

Hours of 
Operation

Post Project Actual Savings

                  After consideration of line losses, total energy savings are 1,230,974 kWh and 92.9 summer coincident kW.  These values may also reflect minor DSMore modeling software rounding error.

Energy consumption baseline, demand baseline and post project energy consumption basis are outlined in the following pages.



13-1306345 UC Custom DSMore Input 2-6-13 Rev0.xlsx
Calculations - ECM1 1 of 2

Application # UOC01 Rev. 0
Project Name State OH

Measure Description

Baseline

Savings Calculation Methodology

Incremental Measure Cost (IMC)

IMC Calculation IMC ($) Baseline Cost ($) Measure Cost ($)
$10,664,802.00 $0.00 $10,664,802.00 Attached Files

References to source documents/back up files as appropriate Backup documentation can be inbedded in spreadsheet as object. 

Savings Calculations (insert all appropriate calculations or simulation results below)

904 921

Max Max kW
kW kW Savings

January 951.13 925.86 25.27
February 970.58 935.06 35.52
March 1087.5 1090.87 -3.37
April 1159.37 1154.93 4.44
May 1260.05 1227.84 32.21
June 1330.45 1267.68 62.77
July 1384.26 1297.8 86.46
August 1384.09 1297.19 86.9
September 1303.63 1253.79 49.84
October 1196.69 1186.43 10.26
November 1089.84 1093.99 -4.15
December 979.08 946.09 32.99

Baseline Monthly Energy Use by System Component
Component Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Air System Fans (kWh) 179751 162346 179750 173953 179750 173884 179751 179750 173952 179751 173952 179751 2116341
Lighting (kWh) 25943 23520 25943 25586 25268 25586 26619 25268 25586 25943 24910 26619 306791
Electric Eqpt. (kWh) 61346 55552 61346 60151 60241 60151 62450 60241 60151 61346 59046 62450 724471
Pumps (kWh) 3293 2975 3293 3187 3293 3187 3293 3293 3187 3293 3187 3293 38774
Cooling (kWh) 25298 22967 37220 67834 113636 185113 221198 220315 139818 84190 45758 32568 1195915
Total 295631 267360 307552 330711 382188 447921 493311 488867 402694 354523 306853 304681 4382292

Installed Monthly Energy Use by System Component
Component Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Air System Fans (kWh) 127001 113052 121183 114985 114432 114205 118620 114903 113956 117228 117279 125418 1412262
Lighting (kWh) 21857 18547 21857 21344 20969 21344 22746 20969 21344 21857 20456 22746 256036
Electric Eqpt. (kWh) 75510 65132 75510 73375 73523 73375 77497 73523 73375 75510 71388 77497 885215
Pumps (kWh) 3778 3412 3778 3605 3442 3224 3260 3341 3346 3590 3651 3778 42205
Cooling (kWh) 5502 3207 8667 30837 64363 114285 133896 129475 80907 43001 15873 6545 636557
Total 233648 203350 230995 244146 276729 326433 356019 342211 292928 261186 228647 235984 3232275

Savings 61984 64010 76558 86565 105458 121488 137292 146656 109766 93337 78206 68698 1150017

Monthly max kW of everything but chilled water

Dec 2012 V1

University of Cincinnati - MSD  Custom- Medical Sciences Building Rehabilitation Phase 3

DETAILED CALCULATIONS

Salesforce Opportunity Name 0
UOC01-MSB-HVAC Ren Phase 3

The baseline is the pre-retrofit operation which is standard for MSD projects.

Savings are modeled using Carrier HAP.  The provided input values are reasonable. The energy savings and demand reduction were reduced because the submitted calculations utilized a chiller plant efficiency of 3.125 kW/ton which was adjusted to 0.868 kW/ton based on a submitted 
University of Cincinnati chiller plant efficiency calculation. 

Baseline choice is no action. The measure costs are from invoices provided by the applicant. 

The University of Cincinnati Medical Sciences Building is undergoing an expansion and renovation. This project includes the work performed during Phase III of the renovation. Phase III, which began in January 2012 and was completed in late December 2012, involved work on the northwest 
quadrant of Floors 1 through 7. Areas in this part of building include study laboratories, wet labs, animal labs, restrooms, offices, and various utility and support areas. Phase III included approximately 77,000 square feet of the building’s 625,000 total square feet. Originally, there were 10 air 
handlers that served Phase III in some capacity. These air handlers were constant volume systems with reheat. These systems included steam heating coils, chilled water cooling coils, and hot water reheat coils. Steam was provided by the University’s central steam plant (gas fueled), and 
chilled water was also sourced by a central plant.  Hot water was provided by steam-to-hot-water heat exchangers. After the renovation, areas in Phase III are served by 4 air handlers and 12 new fan coil units that serve electrical and telecommunication spaces. Constant volume air handlers 
were replaced with 3 variable volume air handlers which will improve efficiency. One of the four air handlers was reused. Some of the areas in Phase III changed usage (some offices became labs, etc.) and so lighting and receptacle loads changed for these areas.

Equipment Specs

Cost Documentation

Calculations

CM013-1306345 
Supporting-
Docs.pdf



Appendix C -Cash Rebate Calculation

Medical Science Building Phase 3

Measure Quantity Cash Rebate Rate Cash Rebate

HVAC and Air Handling Improvements 1
50% of incentive  that would be offered by 
the Smart $aver Custom program $48,750

$48,750



Appendix D -UCT Value

Medical Science Building Phase 3 
Measure Total Avoided Cost Program Cost Incentive Quantity Measure UCT

HVAC and Air Handling Improvements $522,419 $31,933 $48,750 1 6.47
Totals $522,419 $31,933 $48,750 1

Total Avoided Supply Costs $522,419 Aggregate Application UCT 6.47                                             
Total Program Costs $31,933

Total Incentive $48,750
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Ohio Mercantile Self Direct Program 
Application Guide & Cover Sheet 
 
Questions? Call 1-866-380-9580 or visit www.duke-energy.com. 
 
Email this form along with completed Mercantile Self Direct Prescriptive or Custom applications, proof of payment, energy savings calculations and 
spec sheets to SelfDirect@Duke-Energy.com.  You may also fax to 1-513-419-5572. 
 
Mercantile customers, defined as using at least 700,000 kWh annually are eligible for the Mercantile Self Direct program. Please 
indicate mercantile qualification: 

  a single Duke Energy Ohio account 
  multiple accounts in Ohio (energy usage with other utilities may be counted toward the total) 

 
Please list Duke Energy account numbers below (attach listing of multiple accounts an/or billing history for other utilities as required): 
 
Account Number Annual Usage Account Number Annual Usage 
1000-2117-01-6 121,656,338 kWh             
                        
                        
                        
 
Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom 
Incentive. Self Direct incentives are applicable to Prescriptive measures that were installed more than 90 days prior to submission to 
Duke Energy and have not previously received a Duke Energy Prescriptive rebate. 
 
Self Direct Program requirements dictate that certain projects that may be Prescriptive in nature under the Smart $aver program must 
be evaluated using the Custom process.  Use the table on page two as a guide to determine which Self Direct program fits your 
project(s).  Apply for Self Direct projects using the appropriate application forms in conjunction with this cover sheet. Where Mercantile 
Self Direct Prescriptive applications are listed, please refer to the measure list on that application.  If your measure is not listed, you 
may be eligible for a Self Direct Custom rebate.  Self Direct Custom applications, like Smart $aver Custom applications, should include 
detailed analysis of pre-project and post-project energy usage and project costs.  Please indicate which type of rebate applications are 
included in the table provided on page two. 
  
Please check each box to indicate completion of the following program requirements: 

 All sections of appropriate 
application(s) are completed 

    Proof of payment.*  
 

 Manufacturer’s Spec sheets  Energy model/calculations and 
detailed inputs for Custom 
applications 

 
* If a single payment record is intended to demonstrate the costs of both Prescriptive & Custom projects, please include an additional document with 
an estimated breakout of costs for each Prescriptive and Custom energy conservation measure. 
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Application Type 

Replaced equipment at end of 
lifetime or because equipment 

failed** 
Replaced fully operational 

equipment to improve efficiency*** New Construction 

Lighting MSD Custom Part 1  
Custom Lighting Worksheet  

MSD Prescriptive Lighting  MSD Prescriptive Lighting  
MSD Custom Part 1  

Custom Lighting Worksheet  
MSD Custom Part 1  

Custom Lighting Worksheet  

Heating & Cooling MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Heating & Cooling 
 

MSD Custom Part 1  
MSD Custom General Worksheet  

Window Films, 
Programmable 
Thermostats, & 
Guest Room Energy 
Management 
Systems 
 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

MSD Prescriptive Heating & Cooling 
 

 

MSD Custom Part 1  
MSD Custom General and/or EMS 

Worksheet(s)  

Chillers & Thermal 
Storage 

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Chillers & Thermal 
Storage  

MSD Custom Part 1  
MSD Custom General Worksheet  

Motors & Pumps MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Motors, Pumps & 
Drives  

MSD Custom Part 1  
MSD Custom General Worksheet  

VFDs Not Applicable 

MSD Prescriptive Motors, Pumps & 
Drives  MSD Custom Part 1  

MSD Custom VFD Worksheet  MSD Custom Part 1  
MSD Custom VFD Worksheet  

Food Service MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Food Service  
MSD Custom Part 1  

MSD Custom General Worksheet  

Process MSD Custom Part 1  
MSD Custom General Worksheet  

MSD Prescriptive Process  
MSD Custom Part 1  

MSD Custom General Worksheet  MSD Custom Part 1  
MSD Custom General Worksheet  

Energy 
Management 
Systems 

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

MSD Custom Part 1  
MSD Custom EMS Worksheet  

Behavioral*** & 
No/Low Cost 

MSD Custom Part 1   
MSD Custom General Worksheet   

 
** Under the Self Direct program, failed equipment and equipment at the end of its useful life are evaluated differently than early 
replacement of fully functioning equipment.  All equipment replacements due to failure or old age will be evaluated via the 
Custom program. 
*** Please ensure that you include the age of the replaced equipment for measures classified as “Early Replacement” in your 
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more 
energy efficient option.   
**** Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable.  Provide justification with your 
application.

 
 



Mercantile Self Direct 
Nonresidential Custom Rebate Application 

PART 1 
 

Page 1  Rev 7/11 

Proposed energy efficiency measures may be eligible for Self-Direct Custom rebates if they 
clearly reduce electrical consumption and/or demand as compared to the appropriate baseline. 
 
Before you complete this application, please note the following important criteria: 

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

calculations. 
 Incomplete applications cannot be reviewed; all fields are required. 

 
Refer to the complete list of Instructions and Disclaimers, beginning on page 6. 
 
Notes on the Application Process 
If you have any questions concerning how to complete any portion of the application or what 
supplementary information is required, please contact your Duke Energy Ohio, Inc account 
manager or the Duke Energy Smart $aver® team at 1-866-380-9580. 
 
Every application must include calculations of the baseline electrical usage and the electrical 
usage of the proposed high-efficiency equipment/system. Monthly calculations are best. You, 
the Duke Energy Ohio customer, or your equipment vendor / engineer should perform these 
calculations and submit them to Duke Energy for review. We strongly encourage the use of 
modeling software (such as eQuest or comparable) for complex projects. 
 
Upon receipt of your application, an acknowledgement email will be sent to you with an 
estimated response time based on an initial assessment of your application.  The application 
review may include some communication to resolve any questions about the project or to 
request additional information. Applications that are received complete without missing 
information have a faster review time.   
 
There are two ways to submit your completed application.  
 
Email your scanned form to: SelfDirect@duke-energy.com   
 
Or, fax your form to 513-419-5572 



Mercantile Self Direct 
Nonresidential Custom Rebate Application 

PART 1 
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1. Contact Information (Required) 
 
 Duke Energy Customer Contact Information 
Company Name University of Cincinnati 
Address  51 Goodman Drive, Suite 260 
Project Contact Maurice DuPont 
City Cincinnati State OH Zip Code 45221 
Title  Utility Engineer 
Office Phone 513‐556‐1537 Mobile Phone 513‐502‐2185 Fax 513‐556‐4322 
E-mail Address  dupontmh@uc.edu 
 
Equipment Vendor / Contractor / Architect / Engineer Contact Information 

Company Name  STAN and Associates, Inc. 
Address  7812 McEwen Road, Suite 300 
City Dayton State OH Zip Code 45459 
Project Contact Tim Hutton, PE 
Title Mechanical Engineer 
Office Phone 937-438-0177 Mobile Phone  Fax 937‐438‐0183 
E-mail Address thutton@stanengineers.com 
Describe Role Engineering Consultant 
 
Payment Information  
Payee Legal Company 
Name (as shown on 
Federal income tax return):  

University of Cincinnati 
Consolidated Utilities 

Mailing Address  3000 Glendora Avenue 
City  Cincinnati State OH Zip Code 45221 
Type of organization (check one)  Individual/Sole Proprietor    Corporation    Partnership 

 Unit of Government    Non-Profit (non-corporation) 
Payee Federal Tax ID # of Legal 
Company Name Above:  31‐6000989 

Who should receive incentive payment? (select one)  Customer      Vendor (Customer            
must sign below) 

If the vendor is to receive payment, please sign below: 
I hereby authorize payment of incentive directly to vendor: 
 
Customer Signature ____________________________ Date____/___/______ (mm/dd/yyyy) 
 



Mercantile Self Direct 
Nonresidential Custom Rebate Application 

PART 1 
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2. Project Information (Required) 
 
A. Please indicate project type: 

 New Construction 
 Expansion at an existing facility 
 Replacing equipment due to equipment failure 
 Replacing equipment that is estimated to have remaining useful life of 2 years or less 
 Replacing equipment that is estimated to have remaining useful life of more than 2 years 
 Behavioral, operational and/or procedural programs/projects 

 
 
B. Please describe your project, or attach a detailed project description that describes the 

project. 
Under this project, the Medical Sciences Building was rehabilitated with new equipment, space 

layouts, and changes to the HVAC sequences of control.  Air change rates were adjusted for many 
areas.  Several constant volume air handlers were replaced with new variable volume air handlers.  
These changes reduced require air flow rates and thereby reduced conditioning costs of the air.  
New air handlers are equiped with hot water coils rather than steam heating coils.  This caused an 
increase in pump power required over the previous design.  Phase 3 is approximately 13% of the 
square footage of the entire Medical Sciences Building rehabilitation project.  This phase includes 
work on the northwest quadrant of floors 1 through 7.  
 
 
C. When did you start and complete implementation? 

Start date   01/2012       (mm/yyyy)  End date 12/2012       (mm/yyyy) 
 
 
D. Are you also applying for Self-Direct Prescriptive incentives and, if so, which one(s)1?  

No, we are not applying for these other incentives. 
 
 
E. Please indicate which worksheet(s) you are submitting for this application (check all that 

apply): 
 Lighting 
 Variable Frequency Drive (VFD) 
 Compressed Air 
 Energy Management System (EMS) 
 General (for projects not easily submitted using one of the above worksheets) 

 
 
F. Please tell us if there is anything about your electrical energy projections (either for the 

baseline or the proposed project) that you are either unsure about or for which you have 
made significant assumptions. Attach additional sheets as needed.  

                                                 
1 If your project involves some equipment that is eligible for prescriptive incentives and some equipment 
that is likely eligible for custom incentives, and if it is feasible to separate the equipment for the energy 
analysis, then the equipment will be evaluated separately. If it is not feasible to separate the equipment 
for analysis, then the equipment will be evaluated together in the custom application. 
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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.

·       Incentives are based on electricity conservation only.already decided to proceed.

·       Electric demand and/or energy reductions must be well documented with auditable calculations.

·       Incomplete applications will not be reviewed; all fields are required.

Refer to the complete list of Instructions and Disclaimers, found in the Mercantile Self Direct Custom Application Part 1 document.

Please enter your information and data into the cells that are shaded.

Cells in white are locked and cannot be written over.

Before proceeding with the custom application, please verify that your project is not on the Self-Direct Prescriptive application.

The prescriptive incentive applications can be found at:

http://www.duke-energy.com/ohio-large-business/smart-saver/mercantile-self-direct.asp

Prescriptive rebate amounts are pre-approved. 

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

Name Maurice DuPont

Equipment Vendor / Project Engineer Contact Information

Name Tim Hutton

Company STAN and Associates, Inc.  7812 McEwen Road Suite 300, Dayton, Ohio  45459

Company University of Cincinnati
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Nonresidential Custom Incentive Application

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

225 12345678 01 Example: 123 Main Street, Anywhere USA 12345 Project Name(s) 5,840 42,000 38,000 12

1000-2117-01-6 231 Albert Sabin Way, Cincinnati, OH 45267

Medical Sciences Building 

Rehabilitation - Phase 3 8,760 77,000 70,000 38

1 Site ID

Can be a store number, building name or other way to identify the location. If there is only one site involved in this application, then a Site ID is not necessary.

2 Account Numbers

Must match the facility of the proposed project(s). If there are multiple meters at a site, only include the meters that pertain to the project(s).

Site ID 
(see note 1)

Duke Energy Electric Account 

Number(s) (see note 2) Facility Address

List of Proposed Projects at 

each site

Annual 

Hours of 

Operation

Gross 

Square 

Footage

Conditioned 

Square 

Footage

Facility 

Age 

(years)

1670.02UC_MSB_3_GENERAL-Worksheet.xls Input Data 2 of 3
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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: Rev. 0

How would you classify this project? (Place an x in all boxes that apply.)

 Lighting  Heating/Cooling x  Air Compressor

 VFD  Motors/Pumps  Process Equipment

Brief Project Description

If Existing Equipment is the Baseline, how many years of useful life remain or how many years until scheduled replacement? 5

Detailed Project Description Attached? Yes (Required)

Operating Hours (see note 4)

Start Hour End Hour Start Hour End Hour Start Hour End Hour

Yes 52                8,760            

Energy Savings

Baseline (see Note 3) Proposed Savings

4,382,318 kWh 3,232,351 kWh 1,149,967 kWh

1,379 kW 1,442 kW -63 kW

Yes Yes (Required)

Simple Payback

$0.08

$91,997

 $     291,356 

10,664,802$    

Yes

115.9250874 27.81976921

3 Baseline

Retrofit projects: the existing equipment is the baseline.

New construction projects: the baseline is the standard option in today's market, taking into account any applicable organizational,

local, state or federal codes or standards currently in effect.

4 Operating Hours

Describe when the equipment is typically used. If the project is proposed for more than one site, provide any variations in operating hours

between the sites on a separate sheet.

5 Weeks of Use in Year

If the equipment is not in use 52 weeks during the year (for example, during holiday or summer break), provide an explanation of when

usage is not expected and why:

6 Average electric rate ($/kWh)

If you do not know your average electric rate, use $0.10/kWh.

7 Incremental cost to implement the project

Costs exclude self installation costs. Retrofit projects, incremental cost is the total cost of the proposed project. New construction or where

the existing equipment must be replaced anyway, then incremental cost is the premium of the proposed high efficiency project over baseline.

8 Copy of vendor invoice is attached

Vendor invoices detailing costs of the project are always required.

New construction projects or where the existing equipment must be replaced anyway, vendor proposal of baseline must also be attached.

9 Simple Electric Payback

If the simple electric payback is less than 1 year, the rebate structure is affected. Double check average electric rate for correct payback.

Medical Sciences Building Rehabilitation - Phase 3

Average electric rate ($/kWh) on the applicable accounts (see note 6)

Estimated annual electric savings 

Other annual savings in addition to electric savings, such as operations, maintenance, other fuels

Incremental cost to implement the project (equipment & installation) (see note 7)

Copy of vendor proposal is attached (see note 8)

Simple Electric Payback in years (see note 9) Total Payback in years

The building was constructed with constant volume systems 

running all hours of the day.  

Laboratory design guidelines were used to reduce required space air flows.  Air 

change rates were reduced in off hours.  Air handling equipment was upgraded 

to variable volume in for some areas.  Space usage was changed in some areas 

from labs to offices.

Describe how energy numbers were calculated

 Energy Management System

 Other, describe below: 

Sunday Total Annual 

Hours of Use

Weeks of 

Use in Year 
(see note 5)

A Carrier HAP models for the baseline case and for the new 

work were created.

Describe the Baseline (see note 3) Equipment/System Describe the Proposed High Efficiency Project

24 x 7

Weekday Saturday

Annual Electric Energy 

Electric Demand 

Calculations attached
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I.  EXECUTIVE SUMMARY  
 
The Medical Sciences Building (MSB) rehabilitation project is a four-phase expansion and 
renovation of teaching and research space on the University of Cincinnati’s medical campus.  
The current focus is to rehabilitate the mechanical, electrical, and plumbing systems of the 
MSB, which opened in 1974.  Energy saving measures that took place during this project 
involved HVAC improvements and changes to air change rates in the building.  Ultimately, 
reductions in outdoor air usage led to reduced HVAC loads and reduced energy consumption. 
 
Phase III, which began in January 2012 and was completed in late December 2012, involved 
work on the northwest quadrant of Floors 1 through 7.  Areas in this part of building include 
study laboratories, wet labs, animal labs, restrooms, offices, and various utility and support 
areas.  Phase III amounts to approximately 77,000 square feet of the building’s 625,000 total 
square feet. 
 
Originally, there were 10 air handlers that served Phase III in some capacity.  These air 
handlers were constant volume systems with reheat.  These systems included steam heating 
coils, chilled water cooling coils, and hot water reheat coils.  Steam was provided by the 
University’s central steam plant (gas fueled), and chilled water was also sourced by a central 
plant.  Hot water was provided by steam-to-hot-water heat exchangers. 
 
Following new work, areas in Phase III are served by 4 air handlers and 12 new fan coil units 
that serve electrical and telecommunication spaces.  Constant volume air handlers were 
replaced with 3 variable volume air handlers which will improve efficiency.  One of the four air 
handlers was existing and was reused.  Some of the areas in Phase III changed usage (some 
offices became labs, etc.) and so lighting and receptacle loads changed for these areas. 
 
The energy model for the University of Cincinnati MSB project was completed using Carrier’s 
Hourly Analysis Program (HAP) version 4.60.  Provided were two models of the building.  The 
first was the initial model of the existing building.  The second was a model of the new work at 
the completion of all phases of work.  The loads for lighting, heating, cooling, pumps, fans, and 
receptacle equipment were found for the existing building.  Once these models were created for 
the entire building, they were simplified to include only spaces belonging to Phase III. 
 
The new work design incorporates unoccupied temperature setback and air change rate 
setback for lab and lab support areas.  Lab air changes were constant 12 to 15 ACH before 
construction, but were reduced to 12 ACH occupied and 6 ACH unoccupied.  Making these 
changes and also changing some lab areas to office areas reduced the amount of outdoor air 
used by the building.  This reduction in ventilation resulted in a 51% energy cost savings over 
the existing building model.  There are marked reductions in heating loads, cooling loads, and 
fan usage.  There was some increase in pump energy used as steam coils were switched to hot 
water.  There was some increase in receptacle loads and a minor increase in lighting loads.  
The electrical usage was reduced by 35%, and there was an 8% reduction in power demand. 
 
HAP results as well as spreadsheets of our calculations are available upon request. 
 
  



Model Assumption, "Before" 
Space Usage Lighting Equipment Required Minimum Summer Winter  

  Watts/SF Watts/SF Outdoor Air Supply Air °F ºF 

Office 1.1 2 15 cfm/person 2 ACH 72 70 

Lab 1.4 8 12 ACH 12 ACH 72 70 

Lab Support 1.5 8 15 ACH 15 ACH 72 70 

Vivarium 1.5 8 15 ACH 15 ACH 72 71 

Surgery 1.9 8 15 ACH 15 ACH 72 70 

Necropsy/Autopsy 1.9 8 15 ACH 15 ACH 72 70 

Conference/Break Room 1.3 2 25 cfm/person 6 ACH 72 70 

Corridors 0.5 0 0.5 cfm/s.f. 1 ACH 72 70 

Storage 0.9 0   1 ACH 72 70 

Copy/Vending 1.1 10   2 ACH 72 70 

Toilet Room 0.9 0   4 ACH 72 70 

Classroom/Auditorium 1.1 2 10 cfm/person 6 ACH 72 70 

Dark Room 1.5 5 12 ACH 12 ACH 72 70 

Lockers 0.9 0   4 ACH 72 70 

Mechanical 1.5 5   4 ACH 101 65 

Electrical 1.5 20   4 ACH 86 65 

Telecom 1.5 25   4 ACH 70 65 

Model Assumption, "After" 
Space Usage Lighting Equipment Required Minimum Summer Winter  

  Watts/SF Watts/SF Outdoor Air Supply Air ºF ºF 

Office 1.1 2 20 cfm/person 2 ACH 72 70 

Lab 1.4 8 12 ACH 8 and 4 ACH 72 70 

Lab Support 1.5 8 15 ACH 8 and 4 ACH 72 70 

Vivarium 1.5 8 15 ACH 15 ACH 72 71 

Surgery 1.9 8 15 ACH 15 ACH 72 70 

Necropsy/Autopsy 1.9 8 15 ACH 15 ACH 72 70 

Conference/Break Room 1.3 2 25 cfm/person 6 ACH 72 70 

Corridors 0.5 0 0.1 cfm/sf 1 ACH 72 70 

Storage 0.7 0   1 ACH 72 70 

Copy/Vending 0.7 10   4 ACH 72 70 

Toilet Room 0.7 0   4 ACH 72 70 

Classroom/Auditorium 1.1 2 15 cfm/person 6 ACH 72 70 

Dark Room 1.1 5 12 ACH 12 ACH 72 70 

Lockers 0.6 0 0.5 cfm/sf 4 ACH 72 70 

Mechanical 1.5 5   4 ACH 101 65 

Electrical 1.5 20   4 ACH 86 65 

Telecom 1.5 25   4 ACH 70 65 
 

Space lighting requirements are based on the design watt/sf provided by the lighting designer.  They are 
assumed not to be LED and were not modeled as such.  Outdoor air requirements for all spaces other 
than labs, lab support, and vivarium spaces are based on ASHRAE Standard 62.1-1999. 



Central Utility Plant (CUP) Chiller kW/Ton calculation for Summer, 2012
30-Jan-13

July, 2012 August, 2012 September, 2012

Chiller ton-hr
Compressor, 
kWh Chiller ton-hr

Compressor, 
kWh Chiller ton-hr

Compressor, 
kWh

#1 515,610 294,552 #1 19,553 13,256 #1 11,145 7,670
#2 1,158,343 714,782 #2 568,118 355,503 #2 1,194,765 747,582
#3 914,187 569,634 #3 414,835 255,530 #3 332,840 206,600
#4 1,050,237 643,598 #4 780,116 444,412 #4 571,848 334,437
#5 307,761 215,475 #5 1,329,979 931,050 #5 715,036 492,668
#6 1,411,879 842,818 #6 1,137,639 620,175 #6 418,310 227,536
#7 1,270,513 807,810 #7 655,274 395,006 #7 715,600 434,045
#8 776,770 525,604 #8 387,952 245,737 #8 587,156 371,683
Total 7,405,300 4,614,273 Total 5,293,466 3,260,669 Total 4,546,700 2,822,221

Chiller Pumps, kWh 758,382 Chiller Pumps, kWh 660,817 Chiller Pumps, kWh 574,219

Condenser Pumps, kWh 534,116 Condenser Pumps, kWh 409,923 Condenser Pumps, kWh 353,569

Cooling Towers, kWh 449,315 Cooling Towers, kWh 313,732 Cooling Towers, kWh 225,235

Total Power, kWh 6,356,086 Total Power, kWh 4,645,141 Total Power, kWh 3,975,244

Monthly kW/ton 0.858 Monthly kW/ton 0.878 Monthly kW/ton 0.874

Weighted Average kW/ton for Summer 2012:

Production, ton-hr = 17,245,466
Power, kWh = 14,976,471

kW/ton = 0.868



Construction Costs 

Division Description Total Cost % ECM Partial Cost 

1 General Const.  $  2,306,098  25%  $    576,524.50  

1 HAZMAT Survey  $       13,169  100%  $       13,169.00  

1 Haz. Abatement  $       89,510  100%  $       89,510.00  

4 Masonry  $       88,921  10%  $         8,892.10  

5 Steel  $       32,312  10%  $         3,231.20  

7 Siding and Louvers  $     202,347  75%  $    151,760.25  

7 Roof  $       87,264  25%  $       21,816.00  

9 Drywall  $     226,368  10%  $       22,636.80  

9 Accoustic material  $       71,222  10%  $         7,122.20  

9 Flooring  $       20,274  10%  $         2,027.40  

10 Wall Protection  $          8,000  10%  $            800.00  

9 Painting  $       39,433  10%  $         3,943.30  

21 Fire protection  $     242,974  10%  $       24,297.40  

22 Plumbing  $     411,086  10%  $       41,108.60  

22 Plumbing Material  $       23,238  10%  $         2,323.80  

23 Mechanical  $  3,146,959  100%  $ 3,146,959.00  

23 Mechanical Material  $     206,259  100%  $    206,259.00  

23 Sheet Metal  $  2,819,385  100%  $ 2,819,385.00  

23 Sheet Metal Mat  $       97,800  100%  $       97,800.00  

23 Insulation  $     227,000  100%  $    227,000.00  

23 Control  $  2,432,786  100%  $ 2,432,786.00  

23 TAB  $     299,988  100%  $    299,988.00  

23 Electrical  $  1,638,741  25%  $    409,685.25  

23 Electrical Material  $     223,109  25%  $       55,777.25  

 

Total Cost $    10,664,802 
 
 

 
 



II. SUPPORTING CALCULATIONS 



STAN Engineers
7812 McEwen Road, Suite 300, Dayton, Ohio 45459      Phone 937-438-0177  Fax 937-438-0183

BEFORE
System Name Area PHTG Coil CLG Coil RHTG Load Humidifier S. Fan R. Fan Lighting Plug Elec

(sf) (kBTU) (kBTU) (kBTU) (kBTU) (kWh) (kWh) (kWh) (kWh)

S-14 Offices 31,041        -             5,995,606        3,449,118      -                  380,028      216,616  116,370   205,691      
S-15 Lab 7,304          603,716     2,128,942        1,162,743      -                  186,494      128,791  40,227     83,604        
S-16 Make-up 2,546          2,838,337  785,743           -                 -                  234,507      -          -           -             
S-17 Lab 13,158        988,973     3,479,004        1,884,579      -                  274,874      233,492  68,629     181,713      
S-20 Office 5,904          -             743,263           406,499         -                  44,569        13,371    24,413     27,254        
S-21 Lab 1,296          50,625       157,548           119,432         -                  11,499        7,846      2,330       -             
S-22 Patho 5,504          393,570     1,564,647        894,019         82,143            89,341        85,362    27,324     122,597      
S-6 Office 372             -             15,372             2,351             -                  403             193         1,471       1,456          
S-7 Office 76               1,176         4,572               2,425             -                  283             148         246          -             
S-9 Lab 6,086          482,455     1,658,688        888,812         -                  117,630      90,927    25,763     102,166      

area phtg clg rhtg hum sfan rfan lighting plug
Total 73,287        5,358,852  16,533,385      8,809,978      82,143            1,339,628   776,746  306,773   724,481      

FROM HAP - HVAC Loads by System



STAN Engineers
7812 McEwen Road, Suite 300, Dayton, Ohio 45459      Phone 937-438-0177  Fax 937-438-0183

AFTER
System Name Area PHTG Coil CLG Coil RHTG Load Humidifier S. Fan R. Fan Lighting Plug Elec

(sf) (kBTU) (kBTU) (kBTU) (kBTU) (kWh) (kWh) (kWh) (kWh)

1 AH-3 12 ACH 28,645        -             1,308,448        953,531         132,983          165,729      107,266  82,349     93,337        
1 AH-5 12 ACH 38,896        42,764       3,865,449        783,872         570,856          300,059      300,059  163,142   412,498      
2 AH-5 Unocc 6 ACH 69,006       2,719,031        144,091         526,451          264,549      264,549  163,142   412,498      
1 Elec 1000 263             -             47,694             -                 -                  761             -          1,263       46,078        
1 Elec 4000 265             -             128,212           -                 -                  767             -          1,272       46,428        
1 Elec 5000 266             -             61,247             -                 -                  950             -          1,398       58,254        
1 Elec 6000 265             -             128,212           -                 -                  767             -          1,272       46,428        
1 S-6 Office (existing) 372             6                13,657             2,507             -                  367             176         1,310       1,456          
1 Telecom 1100 131             -             103,329           -                 -                  966             -          629          28,689        
1 Telecom 1102 43               -             33,917             -                 -                  317             -          206          9,417          
1 Telecom 2102D 49               -             38,650             -                 -                  361             -          235          10,731        
1 Telecom 2102E 153             -             120,682           -                 -                  1,128          -          735          33,507        
1 Telecom 3100/3101 200             -             94,810             -                 -                  1,475          -          960          43,800        
1 Telecom 4100/4101A 215             -             106,367           -                 -                  1,586          -          1,032       47,085        
1 Telecom 6110A 28               -             22,086             -                 -                  206             -          134          6,132          
1 Telecom 7106A 28               -             8,533               -                 -                  273             -          134          1,370          

area phtg clg rhtg hum sfan rfan lighting plug
Total 69,819        111,776     8,800,324        1,884,001      1,230,290       740,261      672,050  256,071   885,210      

FROM HAP - HVAC Loads by System



STAN Engineers
7812 McEwen Road, Suite 300, Dayton, Ohio 45459      Phone 937-438-0177  Fax 937-438-0183

Billing
Energy 

Charges
Demand 
Charges

Customer Taxes Total Charge Billing
Energy 

Charges
Demand 
Charges

Customer Taxes
Total 

Charge
 JULY  Daily

Period ($) ($) Charges ($) ($) Period ($) ($) Charges ($) ($)  TOTAL  
($) ($)  COOLING Hour (kW)

Jan 102,501 2,153 1 8,372 113,027 Jan 39,600 904 1 405 40,910 Hour ( Tons )
Feb 93,055 2,153 1 7,617 102,825 Feb 35,798 904 1 367 37,071 0000 402.5 0000 561
Mar 150,804 2,153 1 12,237 165,194 Mar 39,600 904 1 405 40,910 0100 393.5 0100 561
Apr 274,843 2,153 1 22,160 299,157 Apr 38,491 904 1 394 39,790 0200 384.6 0200 561
May 460,414 2,153 1 37,005 499,573 May 39,363 904 1 403 40,671 0300 377.4 0300 561
Jun 750,019 2,153 1 60,174 812,347 Jun 38,485 904 1 394 39,784 0400 372.1 0400 561
Jul 896,221 2,153 1 71,870 970,245 Jul 39,837 904 1 407 41,149 0500 370.2 0500 561
Aug 892,644 2,153 1 71,584 966,381 Aug 39,363 904 1 403 40,671 0600 376.1 0600 591
Sep 566,496 2,153 1 45,492 614,142 Sep 38,491 904 1 394 39,790 0700 387.6 0700 835
Oct 341,109 2,153 1 27,461 370,724 Oct 39,600 904 1 405 40,910 0800 403.7 0800 904
Nov 185,396 2,153 1 15,004 202,553 Nov 38,254 904 1 392 39,551 0900 426.8 0900 874
Dec 131,956 2,153 1 10,729 144,839 Dec 39,837 904 1 407 41,149 1000 453.5 1000 830
Totals 4,845,459 25,830 12 389,704 5,261,006 Totals 466,719 10,851 12 4,776 482,358 1100 483.7 1100 830

1200 512.1 1200 787
1300 533.5 1300 830
1400 547.7 1400 874
1500 553.3 1500 904
1600 548.2 1600 835

Max tons used in July on an hourly basis is 553.3 Tons 1700 534.2 1700 807

Using a KW/Ton of 0.858  (Provided by UC for their chiller plant for the month of July) 1800 514.8 1800 739

Max Chiller Demand (based on an hour increment) is 474.7 kW 1900 487.8 1900 576

2000 464.8 2000 561

For lighting and plug loads, the max Electrical Demand is  904 kW 2100 445.2 2100 561

2200 427.4 2200 561
SUM = 1,379 kW 2300 413.2 2300 561

TOTAL DEMAND (BEFORE) =  1,379 kW

The HAP model is able to output max capacity.  It shows peak demand in 
July.  To get KW we look at the Chiller plant model ton usage for July and 
convert to kW.

The HAP model is only able to output a demand cost.  A cost per 
demand unit of $1/KW was used so that the output dollars are also 
the KW demand by month.

BEFORE
CHILLED WATER MONTHLY CAPCITY ELECTRIC MONTHLY DEMAND CHLR HRLY DEMAND ELEC HRLY DEMAND

Hourly lighting and 
plug loads are the 
same for every day off 
the year.



STAN Engineers
7812 McEwen Road, Suite 300, Dayton, Ohio 45459      Phone 937-438-0177  Fax 937-438-0183

Billing
Energy 

Charges
Demand 
Charges

Customer Taxes Total Charge Billing
Energy 

Charges
Demand 
Charges

Customer Taxes
Total 

Charge
 JULY  Daily

Period ($) ($) Charges ($) ($) Period ($) ($) Charges ($) ($)  TOTAL  
($) ($)  COOLING Hour (kW)

Jan 22,292 1,662 1 240 24,195 Jan 40,322 1,070 1 414 41,807 Hour ( Tons )
Feb 12,992 1,662 1 147 14,802 Feb 36,329 1,070 1 374 37,774 0000 182.7 0000 473
Mar 35,114 1,662 1 368 37,145 Mar 39,857 1,070 1 409 41,337 0100 179.1 0100 473
Apr 124,942 1,662 1 1,266 127,872 Apr 38,587 1,070 1 397 40,055 0200 175.0 0200 472
May 260,779 1,662 1 2,624 265,066 May 38,787 1,070 1 399 40,256 0300 171.3 0300 472
Jun 463,047 1,662 1 4,647 469,357 Jun 38,290 1,070 1 394 39,755 0400 168.6 0400 472
Jul 542,501 1,662 1 5,442 549,606 Jul 39,658 1,070 1 407 41,136 0500 167.1 0500 472
Aug 524,591 1,662 1 5,263 531,517 Aug 38,762 1,070 1 398 40,231 0600 353.4 0600 650
Sep 327,807 1,662 1 3,295 332,765 Sep 38,345 1,070 1 394 39,811 0700 361.3 0700 972
Oct 174,225 1,662 1 1,759 177,647 Oct 39,425 1,070 1 405 40,901 0800 371.7 0800 1070
Nov 64,314 1,662 1 660 66,637 Nov 38,474 1,070 1 395 39,941 0900 385.9 0900 1040
Dec 26,517 1,662 1 282 28,462 Dec 40,520 1,070 1 416 42,007 1000 396.0 1000 996
Totals 2,579,121 19,948 12 25,991 2,625,072 Totals 467,357 12,841 12 4,802 485,012 1100 407.3 1100 996

1200 418.2 1200 895
1300 426.4 1300 996
1400 431.9 1400 1040
1500 434.1 1500 1070
1600 432.2 1600 972

Max tons used in July on an hourly basis is 434.1 Tons 1700 426.1 1700 921

Using a KW/Ton of 0.858  (Provided by UC for their chiller plant for the month of July) 1800 418.6 1800 841

Max Chiller Demand (based on an hour increment) is 372.5 kW 1900 209.3 1900 483

2000 202.8 2000 468

For lighting and plug loads, the max Electrical Demand is  1,070 kW 2100 197.1 2100 468

2200 191.4 2200 468
SUM = 1,442 kW 2300 186.7 2300 468

DIFFERNECE = -63 kW

TOTAL DEMAND (AFTER) =  1,442 kW

 TOTAL DEMAND SAVINGS =  (63) kW

Hourly lighting and 
plug loads are the 
same for every day off 
the year.

The HAP model is able to output max capacity.  It shows peak demand in 
July.  To get KW we look at the Chiller plant model ton usage for July and 
convert to kW.

AFTER

The HAP model is only able to output a demand cost.  A cost per 
demand unit of $1/KW was used so that the output dollars are also 
the KW demand by month.

CHILLED WATER MONTHLY CAPCITY ELECTRIC MONTHLY DEMAND CHLR HRLY DEMAND ELEC HRLY DEMAND



STAN Engineers
7812 McEwen Road, Suite 300, Dayton, Ohio 45459      Phone 937-438-0177  Fax 937-438-0183

MSB Phase 3
Energy Reductions

BEFORE AFTER CHW kWh/ton hr = 0.868
Area S.F. 73,287                    69,819                      Elec Rate $/kWh = 0.08$          
Preheat  Load 106BTU 5,359                      112                            Steam $/klbs = 25.00$        
Cooling  Load 106BTU 16,533                    8,800                        CHW $/ton hr = 0.25$          
Terminal HTG  Load 106BTU 8,810                      1,884                        
Humidifier Load 106BTU 82                           1,230                        
Supply Fan kWh 1,339,628               740,261                    
Return Fan kWh 776,746                  672,050                    
Lighting kWh 306,773                  256,071                    
Electric Equipment kWh 724,481                  885,210                    
Pumps kWh 38,775                    42,202                      

Before Vs. After (by Utility)
Energy Alternate Form Cost Energy Alt. Form Cost

Heating (Remote Steam) 14,251 *10^6 BTU 15,064 kLbs 376,611$    3,226 *10^6 BTU 3,410 kLbs 85,255$    
Cooling (Remote Chilled Water) 16,533 *10^6 BTU 1,195,915 kWh 95,673$      8,800 *10^6 BTU 636,557 kWh 50,925$    
Fans (kWh) 2,116,374 kWh 169,310$    1,412,311 kWh 112,985$ 
Lighting (kWh) 306,773 kWh 24,542$      256,071 kWh 20,486$    
Electric Equip (kWh) 724,481 kWh 57,958$      885,210 kWh 70,817$    
Pumps (13% of Total Pumping) 38,775 kWh 3,102$        42,202 kWh 3,376$      

Electric Sum 4,382,318 kWh 350,585$    3,232,351 kWh 258,588$ 
Full Sum 727,197$    343,844$ 

Savings - Phase 3 Energy Cost
Old Work - New Work Savings Alternate Form Savings
Heat (Steam) 11,025 *10^6 BTU 11,654 kLbs 291,356$    
Chilled Water 7,733 *10^6 BTU 559,358 kWh 44,749$      

Fans (kWh) 704,063 kWh 56,325$      
Lighting (kWh) 50,702 kWh 4,056$        
Plug Equip (kWh) -160,729 kWh (12,858)$     

Pumps (13% of All) -3,428 kWh (274)$          

kWh Saved 1,149,966 kWh 26%  reduction
Electric $ Saved $91,997 26%  reduction
Demand Saved -64 kW -5%  reduction
Elec + Steam $383,353 53%  reduction

Reheat pump usage shown is for the entire building.  HAP cannot separate just Phase 3.  By area Phase 3 is about 13% of the entire building.

Before Vs. After by Use

BEFORE AFTER

University of Cincinnati
MSB Phase 3
SAI No. 1670.02

Energy Model Calculations Summary



III. PROOF OF PAYMENT 
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 Monthly Energy Use by Component - MSB Existing 
Phase 3 Before  02/04/2013  
Stan & Associates, Inc  05:00PM  

Hourly Analysis Program v4.60 Page  1  of  1  

1. Monthly Energy Use by System Component 
Component Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Air System Fans (kWh) 179751 162346 179750 173953 179750 173884 179751 179750 173952 179751 173952 179751 
                          
Cooling                         

    Electric (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Fuel Oil (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote Steam (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote CW (kWh) 25298 22967 37220 67835 113636 185114 221198 220315 139818 84190 45758 32568 
                          
Heating                         

    Electric (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Fuel Oil (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 824 728 768 677 653 587 600 619 626 695 740 785 

    Remote Steam (klb) 1581 1187 848 330 45 2 0 0 29 143 638 949 
                          
Pumps (kWh) 25332 22881 25332 24515 25332 24515 25332 25332 24515 25332 24515 25332 
                          
Heat Rej. Fans (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 
                          
Lighting (kWh) 25943 23520 25943 25586 25268 25586 26619 25268 25586 25943 24910 26619 

Electric Eqpt. (kWh) 61346 55552 61346 60151 60241 60151 62450 60241 60151 61346 59046 62450 

Misc. Electric (kWh) 202628 183171 202628 196927 201451 196927 203805 201451 196927 202628 195750 203805 
                          
Misc. Fuel                         

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote Steam (klb) 3049 2766 3049 3019 2952 3019 3145 2952 3019 3049 2923 3145 
 



 Monthly Energy Use by Component - MSB - Alt. - 12ACH Occ. Labs/6ACH Unocc. Labs 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  07:57AM  

Hourly Analysis Program v4.60 Page  1  of  1  

1. Monthly Energy Use by System Component 
 

 

Component Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Air System Fans (kWh) 127001 113052 121183 114985 114432 114205 118620 114903 113956 117228 117279 125418 
                          
Cooling                         

    Electric (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Fuel Oil (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote Steam (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote CW (kWh) 5502 3207 8667 30837 64363 114285 133896 129475 80907 43001 15874 6545 
                          
Heating                         

    Electric (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Fuel Oil (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 262 185 146 103 65 50 55 49 71 98 130 171 

    Remote Steam (klb) 330 246 219 120 1 0 0 0 0 14 124 247 
                          
Pumps (kWh) 29058 26246 29058 27730 26480 24801 25074 25699 25738 27613 28081 29058 
                          
Heat Rej. Fans (kWh) 0 0 0 0 0 0 0 0 0 0 0 0 
                          
Lighting (kWh) 35452 32142 35452 34939 34564 34939 36341 34564 34939 35452 34051 36341 

Electric Eqpt. (kWh) 109885 99507 109885 107750 107898 107750 111872 107898 107750 109885 105763 111872 

Misc. Electric (kWh) 202628 183171 202628 196927 201451 196927 203805 201451 196927 202628 195750 203805 
                          
Misc. Fuel                         

    Natural Gas (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Propane (na) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote HW (klb) 0 0 0 0 0 0 0 0 0 0 0 0 

    Remote Steam (klb) 3049 2766 3049 3019 2952 3019 3145 2952 3019 3049 2923 3145 



 Cooling Plant Sizing Summary for Chilled Water Plant 
Phase 3 Before  02/05/2013  
Stan & Associates, Inc  08:33AM  

Hourly Analysis Program v4.60 Page 1 of 2 

 
1. Plant Information: 
    Plant Name ......................................................................  Chilled Water Plant  
    Plant Type  ..................................................................  Remote Chilled Water  
    Design Weather  .............................................................  Cincinnati IAP, Ohio  
 
2. Cooling Plant Sizing Data: 
    Maximum Plant Load  ..............................................................................  553.3 Tons 
    Load occurs at  ................................................................................  Jul  1500  
    ft²/Ton  .....................................................................................................  132.5 ft²/Ton 
    Floor area served by plant  ..................................................................  73287.0 ft² 
 
3. Coincident Air System Cooling Loads for Jul  1500 
 

    System 
    Cooling 
    Coil Load 
Air System Name Mult. ( Tons ) 
S-14 Office 1 110.8 
S-15 Lab 1 82.2 
S-16 (Make-up) 1 79.2 
S-17 Lab 1 136.7 
S-20 Office 1 12.8 
S-21 Lab 1 6.4 
S-22 Patho 1 60.4 
S-6 Office 1 0.4 
S-7 Office 1 0.2 
S-9 Lab 1 64.2 

 
    System loads are for coils whose cooling source is ' Chilled Water ' . 



 Hourly Chiller Load Profiles for Chilled Water Plant 
Phase 3 Before  02/05/2013  
Stan & Associates, Inc  08:33AM  

Hourly Analysis Program v4.60 Page 2 of 2 

1. Plant Information: 
    Plant Name ......................................................................  Chilled Water Plant  
    Plant Type  ..................................................................  Remote Chilled Water  
    Design Weather  .............................................................  Cincinnati IAP, Ohio  
 
2. Chiller Load Profiles from July to July : 
 

 

 
 

  DESIGN MONTH: JULY 
  OA TOTAL 
  TEMP COOLING 

Hour ( °F ) ( Tons ) 
0000 75.5 402.5 
0100 74.6 393.5 
0200 73.6 384.6 
0300 72.9 377.4 
0400 72.3 372.1 
0500 72.1 370.2 
0600 72.5 376.1 
0700 73.4 387.6 
0800 75.1 403.7 
0900 77.6 426.8 
1000 80.4 453.5 
1100 83.6 483.7 
1200 86.7 512.1 
1300 88.9 533.5 
1400 90.4 547.7 
1500 91.0 553.3 
1600 90.4 548.2 
1700 89.1 534.2 
1800 87.0 514.8 
1900 84.6 487.8 
2000 82.1 464.8 
2100 80.0 445.2 
2200 78.1 427.4 
2300 76.6 413.2 

  Total Ton-hrs 10814.0 



 Cooling Plant Sizing Summary for Chilled Water Plant (12 ACH) 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  08:30AM  

Hourly Analysis Program v4.60 Page 1 of 2 

 
1. Plant Information: 
    Plant Name ......................................................  Chilled Water Plant (12 ACH)  
    Plant Type  ..................................................................  Remote Chilled Water  
    Design Weather  .............................................................  Cincinnati IAP, Ohio  
 
2. Cooling Plant Sizing Data: 
    Maximum Plant Load  ..............................................................................  434.1 Tons 
    Load occurs at  ................................................................................  Jul  1500  
    ft²/Ton  .....................................................................................................  250.4 ft²/Ton 
    Floor area served by plant  ................................................................  108715.0 ft² 
 
3. Coincident Air System Cooling Loads for Jul  1500 
 

    System 
    Cooling 
    Coil Load 
Air System Name Mult. ( Tons ) 
S-6 Office (existing) 1 0.5 
AH-5 NW Lab - Occupied (12 ACH) 1 330.2 
AH-5 NW Lab - Unoccupied (6 ACH) 1 0.0 
AH-3 North Offices (12 ACH Labs) 1 77.8 
Elec 1000 1 3.0 
Elec 4000 1 1.9 
Elec 5000 1 3.8 
Elec 6000 1 1.9 
Telecom 1100 1 1.0 
Telecom 1102 1 0.3 
Telecom 2102D 1 0.4 
Telecom 2102E 1 1.2 
Telecom 3100/3101 1 4.7 
Telecom 4100/4101A 1 6.2 
Telecom 6110A 1 0.2 
Telecom 7106A 1 1.0 

 
    System loads are for coils whose cooling source is ' Chilled Water ' . 



 Hourly Chiller Load Profiles for Chilled Water Plant (12 ACH) 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  08:30AM  

Hourly Analysis Program v4.60 Page 2 of 2 

1. Plant Information: 
    Plant Name ......................................................  Chilled Water Plant (12 ACH)  
    Plant Type  ..................................................................  Remote Chilled Water  
    Design Weather  .............................................................  Cincinnati IAP, Ohio  
 
2. Chiller Load Profiles from July to July : 
 

  DESIGN MONTH: JULY 
  OA TOTAL 
  TEMP COOLING 

Hour ( °F ) ( Tons ) 
0000 75.5 182.7 
0100 74.6 179.1 
0200 73.6 175.0 
0300 72.9 171.3 
0400 72.3 168.6 
0500 72.1 167.1 
0600 72.5 353.4 
0700 73.4 361.3 
0800 75.1 371.7 
0900 77.6 385.9 
1000 80.4 396.0 
1100 83.6 407.3 
1200 86.7 418.2 
1300 88.9 426.4 
1400 90.4 431.9 
1500 91.0 434.1 
1600 90.4 432.2 
1700 89.1 426.1 
1800 87.0 418.6 
1900 84.6 209.3 
2000 82.1 202.8 
2100 80.0 197.1 
2200 78.1 191.4 
2300 76.6 186.7 

  Total Ton-hrs 7294.2 
 
 



Central Utility Plant (CUP) Chiller kW/Ton calculation for Summer, 2012
30-Jan-13

July, 2012 August, 2012 September, 2012

Chiller ton-hr
Compressor, 
kWh Chiller ton-hr

Compressor, 
kWh Chiller ton-hr

Compressor, 
kWh

#1 515,610 294,552 #1 19,553 13,256 #1 11,145 7,670
#2 1,158,343 714,782 #2 568,118 355,503 #2 1,194,765 747,582
#3 914,187 569,634 #3 414,835 255,530 #3 332,840 206,600
#4 1,050,237 643,598 #4 780,116 444,412 #4 571,848 334,437
#5 307,761 215,475 #5 1,329,979 931,050 #5 715,036 492,668
#6 1,411,879 842,818 #6 1,137,639 620,175 #6 418,310 227,536
#7 1,270,513 807,810 #7 655,274 395,006 #7 715,600 434,045
#8 776,770 525,604 #8 387,952 245,737 #8 587,156 371,683
Total 7,405,300 4,614,273 Total 5,293,466 3,260,669 Total 4,546,700 2,822,221

Chiller Pumps, kWh 758,382 Chiller Pumps, kWh 660,817 Chiller Pumps, kWh 574,219

Condenser Pumps, kWh 534,116 Condenser Pumps, kWh 409,923 Condenser Pumps, kWh 353,569

Cooling Towers, kWh 449,315 Cooling Towers, kWh 313,732 Cooling Towers, kWh 225,235

Total Power, kWh 6,356,086 Total Power, kWh 4,645,141 Total Power, kWh 3,975,244

Monthly kW/ton 0.858 Monthly kW/ton 0.878 Monthly kW/ton 0.874

Weighted Average kW/ton for Summer 2012:

Production, ton-hr = 17,245,466
Power, kWh = 14,976,471

kW/ton = 0.868



 Billing Details - Electric - MSB Existing 
Phase 3 Before  02/05/2013  
Stan & Associates, Inc  09:21AM  

Hourly Analysis Program v4.60 Page  1  of  3  

1. Component Charges 
Billing 
Period 

Energy Charges 
($) 

Demand Charges 
($) 

Customer 
Charges 

($) 
Taxes 

($) 
Total Charge 

($) 
Jan 39,600 904 1 405 40,910 

Feb 35,798 904 1 367 37,071 

Mar 39,600 904 1 405 40,910 

Apr 38,491 904 1 394 39,790 

May 39,363 904 1 403 40,671 

Jun 38,485 904 1 394 39,784 

Jul 39,837 904 1 407 41,149 

Aug 39,363 904 1 403 40,671 

Sep 38,491 904 1 394 39,790 

Oct 39,600 904 1 405 40,910 

Nov 38,254 904 1 392 39,551 

Dec 39,837 904 1 407 41,149 

Totals 466,719 10,851 12 4,776 482,358 
 
2. Totals 

Billing 
Period 

Total Charges 
($) 

Total 
Consumption 

(kWh) 
Avg Price 

($/kWh) 
Jan 40,910 495,001 0.0826 

Feb 37,071 447,479 0.0828 

Mar 40,910 495,000 0.0826 

Apr 39,790 481,132 0.0827 

May 40,671 492,043 0.0827 

Jun 39,784 481,064 0.0827 

Jul 41,149 497,959 0.0826 

Aug 40,671 492,042 0.0827 

Sep 39,790 481,132 0.0827 

Oct 40,910 495,001 0.0826 

Nov 39,551 478,174 0.0827 

Dec 41,149 497,959 0.0826 

Totals 482,358 5,833,985 0.0827 
 
3. Consumption Totals 
Billing 
Period 

Peak 
(kWh) 

Mid-Peak 
(kWh) 

Normal Peak 
(kWh) 

Off-Peak 
(kWh) 

Overall 
(kWh) 

Jan 0 0 0 0 495,001 

Feb 0 0 0 0 447,479 

Mar 0 0 0 0 495,000 

Apr 0 0 0 0 481,132 

May 0 0 0 0 492,043 

Jun 0 0 0 0 481,064 

Jul 0 0 0 0 497,959 

Aug 0 0 0 0 492,042 

Sep 0 0 0 0 481,132 

Oct 0 0 0 0 495,001 

Nov 0 0 0 0 478,174 

Dec 0 0 0 0 497,959 

Totals 0 0 0 0 5,833,985 
 



 Billing Details - Electric - MSB Existing 
Phase 3 Before  02/05/2013  
Stan & Associates, Inc  09:21AM  

Hourly Analysis Program v4.60 Page  2  of  3  

4. Billing Demands 
Billing 
Period 

Peak 
(kW) 

Mid-Peak 
(kW) 

Normal Peak 
(kW) 

Off-Peak 
(kW) 

Overall 
(kW) 

Jan 0.0 0.0 0.0 0.0 904.3 

Feb 0.0 0.0 0.0 0.0 904.3 

Mar 0.0 0.0 0.0 0.0 904.3 

Apr 0.0 0.0 0.0 0.0 904.3 

May 0.0 0.0 0.0 0.0 904.3 

Jun 0.0 0.0 0.0 0.0 904.3 

Jul 0.0 0.0 0.0 0.0 904.3 

Aug 0.0 0.0 0.0 0.0 904.3 

Sep 0.0 0.0 0.0 0.0 904.3 

Oct 0.0 0.0 0.0 0.0 904.3 

Nov 0.0 0.0 0.0 0.0 904.3 

Dec 0.0 0.0 0.0 0.0 904.3 
 
5. Maximum Demands 
Billing 
Period 

Peak 
(kW) 

Mid-Peak 
(kW) 

Normal Peak 
(kW) 

Off-Peak 
(kW) 

Overall 
(kW) 

Jan 0.0 0.0 0.0 0.0 904.3 

Feb 0.0 0.0 0.0 0.0 904.3 

Mar 0.0 0.0 0.0 0.0 904.3 

Apr 0.0 0.0 0.0 0.0 904.3 

May 0.0 0.0 0.0 0.0 904.3 

Jun 0.0 0.0 0.0 0.0 904.3 

Jul 0.0 0.0 0.0 0.0 904.3 

Aug 0.0 0.0 0.0 0.0 904.3 

Sep 0.0 0.0 0.0 0.0 904.3 

Oct 0.0 0.0 0.0 0.0 904.3 

Nov 0.0 0.0 0.0 0.0 904.3 

Dec 0.0 0.0 0.0 0.0 904.3 
 
6. Time Of Maximum Demands 
Billing 
Period 

Peak 
(m/d/h) 

Mid-Peak 
(m/d/h) 

Normal Peak 
(m/d/h) 

Off-Peak 
(m/d/h) 

Overall 
(m/d/h) 

Jan n/a n/a n/a n/a 1/2/1500 

Feb n/a n/a n/a n/a 2/6/1500 

Mar n/a n/a n/a n/a 3/6/1500 

Apr n/a n/a n/a n/a 4/3/1500 

May n/a n/a n/a n/a 5/1/1500 

Jun n/a n/a n/a n/a 6/5/1500 

Jul n/a n/a n/a n/a 7/3/1500 

Aug n/a n/a n/a n/a 8/7/1500 

Sep n/a n/a n/a n/a 9/4/1500 

Oct n/a n/a n/a n/a 10/2/1500 

Nov n/a n/a n/a n/a 11/6/1500 

Dec n/a n/a n/a n/a 12/4/1500 



 Hourly Use Profiles - Electric - MSB Existing 
Phase 3 Before  02/05/2013  
Stan & Associates, Inc  09:21AM  

Hourly Analysis Program v4.60 Page  3  of  3  

 
  Monday 
  Jul 13 

Hour (kW) 
0000 561.0 
0100 561.0 
0200 561.0 
0300 561.0 
0400 561.0 
0500 561.0 
0600 590.5 
0700 835.0 
0800 904.2 
0900 874.4 
1000 829.7 
1100 829.7 
1200 787.4 
1300 829.7 
1400 874.4 
1500 904.2 
1600 835.0 
1700 807.3 
1800 739.1 
1900 575.9 
2000 561.0 
2100 561.0 
2200 561.0 
2300 561.0 

 



 Billing Details - Electric - MSB - Alt. - Electric 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  09:23AM  

Hourly Analysis Program v4.60 Page  1  of  3  

1. Component Charges 
Billing 
Period 

Energy Charges 
($) 

Demand Charges 
($) 

Customer 
Charges 

($) 
Taxes 

($) 
Total Charge 

($) 
Jan 32,815 921 1 337 34,074 

Feb 29,549 921 1 305 30,776 

Mar 32,290 921 1 332 33,544 

Apr 31,115 921 1 320 32,358 

May 31,098 921 1 320 32,341 

Jun 30,928 921 1 319 32,169 

Jul 32,065 921 1 330 33,317 

Aug 31,155 921 1 321 32,398 

Sep 30,914 921 1 318 32,155 

Oct 31,696 921 1 326 32,944 

Nov 31,160 921 1 321 32,403 

Dec 33,002 921 1 339 34,264 

Totals 377,787 11,054 12 3,889 392,742 
 
2. Totals 

Billing 
Period 

Total Charges 
($) 

Total 
Consumption 

(kWh) 
Avg Price 

($/kWh) 
Jan 34,074 410,185 0.0831 

Feb 30,776 369,368 0.0833 

Mar 33,544 403,625 0.0831 

Apr 32,358 388,942 0.0832 

May 32,341 388,729 0.0832 

Jun 32,169 386,598 0.0832 

Jul 33,317 400,811 0.0831 

Aug 32,398 389,435 0.0832 

Sep 32,155 386,428 0.0832 

Oct 32,944 396,195 0.0832 

Nov 32,403 389,496 0.0832 

Dec 34,264 412,530 0.0831 

Totals 392,742 4,722,342 0.0832 
 
3. Consumption Totals 
Billing 
Period 

Peak 
(kWh) 

Mid-Peak 
(kWh) 

Normal Peak 
(kWh) 

Off-Peak 
(kWh) 

Overall 
(kWh) 

Jan 0 0 0 0 410,185 

Feb 0 0 0 0 369,368 

Mar 0 0 0 0 403,625 

Apr 0 0 0 0 388,942 

May 0 0 0 0 388,729 

Jun 0 0 0 0 386,598 

Jul 0 0 0 0 400,811 

Aug 0 0 0 0 389,435 

Sep 0 0 0 0 386,428 

Oct 0 0 0 0 396,195 

Nov 0 0 0 0 389,496 

Dec 0 0 0 0 412,530 

Totals 0 0 0 0 4,722,342 
 



 Billing Details - Electric - MSB - Alt. - Electric 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  09:23AM  

Hourly Analysis Program v4.60 Page  2  of  3  

4. Billing Demands 
Billing 
Period 

Peak 
(kW) 

Mid-Peak 
(kW) 

Normal Peak 
(kW) 

Off-Peak 
(kW) 

Overall 
(kW) 

Jan 0.0 0.0 0.0 0.0 921.2 

Feb 0.0 0.0 0.0 0.0 921.2 

Mar 0.0 0.0 0.0 0.0 921.2 

Apr 0.0 0.0 0.0 0.0 921.2 

May 0.0 0.0 0.0 0.0 921.2 

Jun 0.0 0.0 0.0 0.0 921.2 

Jul 0.0 0.0 0.0 0.0 921.2 

Aug 0.0 0.0 0.0 0.0 921.2 

Sep 0.0 0.0 0.0 0.0 921.2 

Oct 0.0 0.0 0.0 0.0 921.2 

Nov 0.0 0.0 0.0 0.0 921.2 

Dec 0.0 0.0 0.0 0.0 921.2 
 
5. Maximum Demands 
Billing 
Period 

Peak 
(kW) 

Mid-Peak 
(kW) 

Normal Peak 
(kW) 

Off-Peak 
(kW) 

Overall 
(kW) 

Jan 0.0 0.0 0.0 0.0 921.2 

Feb 0.0 0.0 0.0 0.0 921.2 

Mar 0.0 0.0 0.0 0.0 921.2 

Apr 0.0 0.0 0.0 0.0 921.2 

May 0.0 0.0 0.0 0.0 921.2 

Jun 0.0 0.0 0.0 0.0 921.2 

Jul 0.0 0.0 0.0 0.0 921.2 

Aug 0.0 0.0 0.0 0.0 921.2 

Sep 0.0 0.0 0.0 0.0 921.2 

Oct 0.0 0.0 0.0 0.0 921.2 

Nov 0.0 0.0 0.0 0.0 921.2 

Dec 0.0 0.0 0.0 0.0 921.2 
 
6. Time Of Maximum Demands 
Billing 
Period 

Peak 
(m/d/h) 

Mid-Peak 
(m/d/h) 

Normal Peak 
(m/d/h) 

Off-Peak 
(m/d/h) 

Overall 
(m/d/h) 

Jan n/a n/a n/a n/a 1/19/0800 

Feb n/a n/a n/a n/a 2/2/0800 

Mar n/a n/a n/a n/a 3/16/0800 

Apr n/a n/a n/a n/a 4/6/0800 

May n/a n/a n/a n/a 5/4/0800 

Jun n/a n/a n/a n/a 6/1/0800 

Jul n/a n/a n/a n/a 7/6/0800 

Aug n/a n/a n/a n/a 8/3/0800 

Sep n/a n/a n/a n/a 9/7/0800 

Oct n/a n/a n/a n/a 10/5/0800 

Nov n/a n/a n/a n/a 11/2/0800 

Dec n/a n/a n/a n/a 12/14/0800 



 Hourly Use Profiles - Electric - MSB - Alt. - Electric 
Phase 3 After  02/05/2013  
Stan & Associates, Inc  09:23AM  

Hourly Analysis Program v4.60 Page  3  of  3  

 
  Monday 
  Jul 13 

Hour (kW) 
0000 347.5 
0100 347.1 
0200 346.7 
0300 346.4 
0400 346.1 
0500 345.9 
0600 615.3 
0700 850.6 
0800 921.2 
0900 891.4 
1000 846.7 
1100 846.7 
1200 786.8 
1300 846.6 
1400 891.3 
1500 921.2 
1600 850.6 
1700 821.8 
1800 753.8 
1900 318.2 
2000 342.4 
2100 342.4 
2200 342.4 
2300 342.4 

 



 Monthly Simulation Results for S-14 Office 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  

Hourly Analysis Program v4.60 Page  1  of  10  

Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 0 276312 380182 32280 18400 9833 17400 

February 0 271341 330437 29156 16619 8920 15770 

March 0 363671 337240 32280 18400 9833 17400 

April 0 452948 281833 31239 17806 9732 17136 

May 0 568096 254066 32280 18400 9528 16980 

June 0 686052 213260 31195 17781 9732 17136 

July 0 766561 215954 32280 18400 10137 17819 

August 0 763596 226382 32280 18400 9528 16980 

September 0 606739 244617 31239 17806 9732 17136 

October 0 509066 287945 32280 18400 9833 17400 

November 0 385454 324572 31239 17806 9427 16717 

December 0 345769 352630 32280 18400 10137 17819 

Total 0 5995606 3449118 380028 216616 116370 205691 



 Monthly Simulation Results for S-15 Lab 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  

Hourly Analysis Program v4.60 Page  2  of  10  

Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 182387 8168 104143 15839 10938 3405 7074 

February 132086 1925 93307 14306 9880 3084 6410 

March 87051 24136 101687 15839 10938 3405 7074 

April 29680 99500 95118 15328 10586 3344 6957 

May 1468 208537 96827 15839 10938 3336 6918 

June 0 380480 91067 15328 10586 3344 6957 

July 0 467694 93598 15839 10938 3474 7231 

August 0 466181 95297 15839 10938 3336 6918 

September 602 276670 92857 15328 10586 3344 6957 

October 7844 135298 98379 15839 10938 3405 7074 

November 62984 46545 98441 15328 10586 3275 6801 

December 99614 13808 102023 15839 10938 3474 7231 

Total 603716 2128942 1162743 186494 128791 40227 83604 



 Monthly Simulation Results for S-16 (Make-up) 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  

Hourly Analysis Program v4.60 Page  3  of  10  

Air System Simulation Results (Table 1) : 

Month 

Precool Coil 
Load 

(kBTU) 

Preheat Coil 
Load 

(kBTU) 
Ventilation Fan 

(kWh) 
January 0 697030 19917 

February 0 552853 17990 

March 873 430474 19917 

April 7863 183964 19275 

May 55210 37040 19917 

June 179177 1721 19275 

July 218041 39 19917 

August 215786 0 19917 

September 84942 24761 19275 

October 22427 104683 19917 

November 1424 336872 19275 

December 0 468900 19917 

Total 785743 2838337 234507 



 Monthly Simulation Results for S-17 Lab 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 301751 12577 170991 23345 19831 5808 15390 

February 217347 2887 153856 21086 17912 5262 13934 

March 141896 38394 167045 23345 19831 5808 15390 

April 47979 160749 153661 22592 19191 5708 15077 

May 2099 337608 155220 23345 19831 5686 15131 

June 0 625187 146381 22592 19191 5708 15077 

July 0 769995 150514 23345 19831 5931 15649 

August 0 767476 153144 23345 19831 5686 15131 

September 863 450844 148322 22592 19191 5708 15077 

October 11984 217619 157633 23345 19831 5808 15390 

November 102140 74297 160692 22592 19191 5585 14818 

December 162913 21372 167122 23345 19831 5931 15649 

Total 988973 3479004 1884579 274874 233492 68629 181713 



 Monthly Simulation Results for S-20 Office 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 0 39162 36173 3785 1136 2063 2300 

February 0 37494 32487 3419 1026 1871 2089 

March 0 47957 35614 3785 1136 2063 2300 

April 0 56839 33108 3663 1099 2042 2288 

May 0 69142 34157 3785 1136 1997 2213 

June 0 81236 31927 3663 1099 2042 2288 

July 0 89778 32612 3785 1136 2128 2387 

August 0 89321 33755 3785 1136 1997 2213 

September 0 72934 32425 3663 1099 2042 2288 

October 0 63208 34355 3785 1136 2063 2300 

November 0 49947 34553 3663 1099 1977 2201 

December 0 46244 35331 3785 1136 2128 2387 

Total 0 743263 406499 44569 13371 24413 27254 



 Monthly Simulation Results for S-21 Lab 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 15134 505 10574 977 666 197 0 

February 11024 87 9572 882 602 179 0 

March 7337 1583 10467 977 666 197 0 

April 2524 6969 9772 945 645 195 0 

May 141 14993 9891 977 666 190 0 

June 0 28683 9499 945 645 195 0 

July 0 35525 9801 977 666 203 0 

August 0 35407 9838 977 666 190 0 

September 57 20361 9514 945 645 195 0 

October 705 9461 9991 977 666 197 0 

November 5336 3161 10041 945 645 189 0 

December 8367 813 10471 977 666 203 0 

Total 50625 157548 119432 11499 7846 2330 0 



 Monthly Simulation Results for S-22 Patho 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Humidifier 
Load 

(kBTU) 
Supply Fan 

(kWh) 
Return Fan 

(kWh) 
Lighting 

(kWh) 
January 123843 6032 82373 30641 7588 7250 2312 

February 87590 1715 74007 16289 6854 6548 2095 

March 55588 18452 79745 9770 7588 7250 2312 

April 18351 74509 72771 5306 7343 7016 2275 

May 539 153238 72800 0 7588 7250 2260 

June 0 278876 68634 0 7343 7016 2275 

July 0 342275 70586 0 7588 7250 2364 

August 0 341156 71717 0 7588 7250 2260 

September 223 202653 69842 0 7343 7016 2275 

October 3900 100213 74465 0 7588 7250 2312 

November 39194 34693 76755 6473 7343 7016 2222 

December 64342 10835 80324 13663 7588 7250 2364 

Total 393570 1564647 894019 82143 89341 85362 27324 
 
Air System Simulation Results (Table 2) : 

Month 

Electric 
Equipment 

(kWh) 
January 10397 

February 9403 

March 10397 

April 10126 

May 10308 

June 10126 

July 10487 

August 10308 

September 10126 

October 10397 

November 10036 

December 10487 

Total 122597 



 Monthly Simulation Results for S-6 Office 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 0 672 194 34 16 124 123 

February 0 649 181 31 15 113 112 

March 0 879 214 34 16 124 123 

April 0 1147 182 33 16 123 123 

May 0 1477 215 34 16 120 117 

June 0 1814 191 33 16 123 123 

July 0 2025 182 35 17 128 128 

August 0 1959 222 34 16 120 117 

September 0 1597 183 33 16 123 123 

October 0 1341 192 34 16 124 123 

November 0 953 212 33 16 119 117 

December 0 859 184 35 17 128 128 

Total 0 15372 2351 403 193 1471 1456 



 Monthly Simulation Results for S-7 Office 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 381 15 246 24 13 21 0 

February 264 3 226 22 11 19 0 

March 163 47 238 24 13 21 0 

April 53 205 191 23 12 21 0 

May 1 434 184 24 13 20 0 

June 0 833 171 23 12 21 0 

July 0 1029 171 24 13 21 0 

August 0 1022 183 24 13 20 0 

September 0 587 170 23 12 21 0 

October 10 278 187 24 13 21 0 

November 113 92 223 23 12 20 0 

December 190 26 234 24 13 21 0 

Total 1176 4572 2425 283 148 246 0 



 Monthly Simulation Results for S-9 Lab 
Phase 3 Before  11/28/2012  
Prepared by: Stan & Associates, Inc  04:18PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 144726 6306 75471 9990 7723 2180 8662 

February 105218 1416 68193 9024 6975 1975 7835 

March 69805 18572 75645 9990 7723 2180 8662 

April 23945 77074 72817 9668 7473 2146 8445 

May 1290 162262 75896 9990 7723 2128 8575 

June 0 296832 72913 9668 7473 2146 8445 

July 0 365111 75126 9990 7723 2231 8750 

August 0 363920 75979 9990 7723 2128 8575 

September 523 215636 72834 9668 7473 2146 8445 

October 6572 105002 75475 9990 7723 2180 8662 

November 50686 36031 73317 9668 7473 2094 8357 

December 79690 10526 75144 9990 7723 2231 8750 

Total 482455 1658688 888812 117630 90927 25763 102166 
 



 Monthly Simulation Results for AH-3 North Offices (12 ACH Labs) 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  

Hourly Analysis Program v4.60 Page  1  of  16  

Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Humidifier 
Load 

(kBTU) 
Supply Fan 

(kWh) 
Return Fan 

(kWh) 
Lighting 

(kWh) 
January 0 8489 172506 25447 18311 12106 6959 

February 0 1307 137653 24906 15489 10189 6313 

March 0 12717 115641 28286 14896 9696 6959 

April 0 75537 69724 14172 12667 8122 6883 

May 0 162963 34699 236 11515 7346 6749 

June 0 236814 21533 0 12208 7798 6883 

July 0 250950 21202 0 12820 8193 7169 

August 0 230070 21077 0 11790 7540 6749 

September 0 170973 39764 0 12063 7696 6883 

October 0 112104 66025 1563 12579 8060 6959 

November 0 35533 110284 10824 14586 9514 6674 

December 0 10990 143423 27549 16805 11006 7169 

Total 0 1308448 953531 132983 165729 107266 82349 
 
Air System Simulation Results (Table 2) : 

Month 

Electric 
Equipment 

(kWh) 
January 7880 

February 7154 

March 7880 

April 7826 

May 7598 

June 7826 

July 8162 

August 7598 

September 7826 

October 7880 

November 7544 

December 8162 

Total 93337 



 Monthly Simulation Results for AH-5 NW Lab - Occupied (12 ACH) 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Humidifier 
Load 

(kBTU) 
Supply Fan 

(kWh) 
Return Fan 

(kWh) 

Vent. Reclaim 
Device 
(kWh) 

January 27608 18245 74594 137000 25290 25290 0 

February 12962 2810 65638 120816 22993 22993 0 

March 996 27227 67367 107310 25293 25293 0 

April 424 177900 66655 47043 25292 25292 0 

May 0 407959 60751 690 24143 24143 0 

June 0 782086 60216 0 25293 25293 0 

July 0 814454 66683 0 26441 26441 0 

August 0 750014 57518 0 24144 24144 0 

September 0 498349 62901 0 25293 25293 0 

October 0 279813 65256 4225 25292 25292 0 

November 177 83496 62442 43841 24144 24144 0 

December 597 23098 73851 109931 26442 26442 0 

Total 42764 3865449 783872 570856 300059 300059 0 
 
Air System Simulation Results (Table 2) : 

Month 
Lighting 

(kWh) 

Electric 
Equipment 

(kWh) 
January 13801 34893 

February 12508 31625 

March 13801 34893 

April 13588 34368 

May 13476 34045 

June 13588 34368 

July 14127 35740 

August 13476 34045 

September 13588 34368 

October 13801 34893 

November 13262 33521 

December 14127 35740 

Total 163142 412498 



 Monthly Simulation Results for AH-5 NW Lab - Unoccupied (6 ACH) 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Humidifier 
Load 

(kBTU) 
Supply Fan 

(kWh) 
Return Fan 

(kWh) 

Vent. Reclaim 
Device 
(kWh) 

January 42501 5754 12286 149505 22576 22576 0 

February 17007 368 12326 86740 20308 20308 0 

March 4156 32479 14338 71955 22576 22576 0 

April 662 116124 11033 51901 21393 21393 0 

May 0 241360 12390 0 23216 23216 0 

June 0 443397 11060 0 21393 21393 0 

July 0 647334 10261 0 21935 21935 0 

August 0 673241 12779 0 23216 23216 0 

September 0 357866 10488 0 21393 21393 0 

October 0 138746 10956 7060 22576 22576 0 

November 333 51940 14054 62887 22033 22033 0 

December 4347 10421 12119 96403 21935 21935 0 

Total 69006 2719031 144091 526451 264549 264549 0 
 
Air System Simulation Results (Table 2) : 

Month 
Lighting 

(kWh) 

Electric 
Equipment 

(kWh) 
January 13801 34893 

February 12508 31625 

March 13801 34893 

April 13588 34368 

May 13476 34045 

June 13588 34368 

July 14127 35740 

August 13476 34045 

September 13588 34368 

October 13801 34893 

November 13262 33521 

December 14127 35740 

Total 163142 412498 



 Monthly Simulation Results for Elec 1000 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 8 65 107 3913 

February 0 58 97 3535 

March 126 65 107 3913 

April 1157 63 106 3787 

May 3620 65 103 3913 

June 9819 63 106 3787 

July 12613 65 110 3913 

August 12360 65 103 3913 

September 5850 63 106 3787 

October 1774 65 107 3913 

November 345 63 102 3787 

December 24 65 110 3913 

Total 47694 761 1263 46078 



 Monthly Simulation Results for Elec 4000 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 7964 65 107 3943 

February 7502 59 98 3562 

March 9130 65 107 3943 

April 10108 63 106 3816 

May 11634 65 104 3943 

June 12917 63 106 3816 

July 14003 65 111 3943 

August 13930 65 104 3943 

September 11924 63 106 3816 

October 10938 65 107 3943 

November 9230 63 103 3816 

December 8930 65 111 3943 

Total 128212 767 1272 46428 



 Monthly Simulation Results for Elec 5000 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 19 81 118 4948 

February 0 73 107 4469 

March 200 81 118 4948 

April 1557 78 116 4788 

May 4657 81 116 4948 

June 12504 78 116 4788 

July 16118 81 121 4948 

August 15819 81 116 4948 

September 7547 78 116 4788 

October 2325 81 118 4948 

November 468 78 114 4788 

December 35 81 121 4948 

Total 61247 950 1398 58254 



 Monthly Simulation Results for Elec 6000 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 7964 65 107 3943 

February 7502 59 98 3562 

March 9130 65 107 3943 

April 10108 63 106 3816 

May 11634 65 104 3943 

June 12917 63 106 3816 

July 14003 65 111 3943 

August 13930 65 104 3943 

September 11924 63 106 3816 

October 10938 65 107 3943 

November 9230 63 103 3816 

December 8930 65 111 3943 

Total 128212 767 1272 46428 



 Monthly Simulation Results for S-6 Office (existing) 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Preheat Coil 
Load 

(kBTU) 

Central 
Cooling Coil 

Load 
(kBTU) 

Terminal 
Heating Coil 

Load 
(kBTU) 

Supply Fan 
(kWh) 

Return Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 6 397 234 31 15 111 123 

February 0 390 195 28 13 100 112 

March 0 633 224 31 15 111 123 

April 0 971 191 30 15 110 123 

May 0 1366 225 31 15 107 117 

June 0 1809 200 30 14 110 123 

July 0 2058 192 31 15 114 128 

August 0 1999 233 31 15 107 117 

September 0 1525 193 30 15 110 123 

October 0 1182 202 31 15 111 123 

November 0 731 222 30 14 106 117 

December 0 594 194 31 15 114 128 

Total 6 13657 2507 367 176 1310 1456 



 Monthly Simulation Results for Telecom 1100 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 8776 82 53 2437 

February 7927 74 48 2201 

March 8774 82 53 2437 

April 8496 79 53 2358 

May 8771 82 51 2437 

June 8494 79 53 2358 

July 8781 82 55 2437 

August 8769 82 51 2437 

September 8496 79 53 2358 

October 8776 82 53 2437 

November 8489 79 51 2358 

December 8780 82 55 2437 

Total 103329 966 629 28689 



 Monthly Simulation Results for Telecom 1102 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  

Hourly Analysis Program v4.60 Page  10  of  16  

Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 2881 27 17 800 

February 2602 24 16 722 

March 2880 27 17 800 

April 2789 26 17 774 

May 2879 27 17 800 

June 2788 26 17 774 

July 2882 27 18 800 

August 2879 27 17 800 

September 2789 26 17 774 

October 2881 27 17 800 

November 2787 26 17 774 

December 2882 27 18 800 

Total 33917 317 206 9417 



 Monthly Simulation Results for Telecom 2102D 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 3283 31 20 911 

February 2965 28 18 823 

March 3282 31 20 911 

April 3178 30 20 882 

May 3281 31 19 911 

June 3177 30 20 882 

July 3284 31 21 911 

August 3280 31 19 911 

September 3178 30 20 882 

October 3283 31 20 911 

November 3175 30 19 882 

December 3284 31 21 911 

Total 38650 361 235 10731 



 Monthly Simulation Results for Telecom 2102E 
Phase 3 After  11/29/2012  
Prepared by: Stan & Associates, Inc  02:35PM  
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 10250 96 62 2846 

February 9258 87 56 2570 

March 10247 96 62 2846 

April 9923 93 61 2754 

May 10244 96 60 2846 

June 9921 93 61 2754 

July 10255 96 64 2846 

August 10242 96 60 2846 

September 9922 93 61 2754 

October 10250 96 62 2846 

November 9915 93 59 2754 

December 10255 96 64 2846 

Total 120682 1128 735 33507 
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 99 125 81 3720 

February 6 113 74 3360 

March 649 125 81 3720 

April 3593 121 80 3600 

May 8630 125 79 3720 

June 18162 121 80 3600 

July 22639 125 84 3720 

August 22293 125 79 3720 

September 12112 121 80 3600 

October 4995 125 81 3720 

November 1326 121 78 3600 

December 305 125 84 3720 

Total 94810 1475 960 43800 
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 58 135 87 3999 

February 0 122 79 3612 

March 455 135 87 3999 

April 2946 130 86 3870 

May 8331 135 84 3999 

June 21396 130 86 3870 

July 27503 135 90 3999 

August 27072 135 84 3999 

September 13276 130 86 3870 

October 4316 135 87 3999 

November 942 130 84 3870 

December 73 135 90 3999 

Total 106367 1586 1032 47085 
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 1876 18 11 521 

February 1694 16 10 470 

March 1875 18 11 521 

April 1816 17 11 504 

May 1875 18 11 521 

June 1816 17 11 504 

July 1877 18 12 521 

August 1874 18 11 521 

September 1816 17 11 504 

October 1876 18 11 521 

November 1814 17 11 504 

December 1877 18 12 521 

Total 22086 206 134 6132 
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Air System Simulation Results (Table 1) : 

Month 

Terminal 
Cooling Coil 

Load 
(kBTU) 

Terminal Fan 
(kWh) 

Lighting 
(kWh) 

Electric 
Equipment 

(kWh) 
January 0 23 11 115 

February 0 21 10 105 

March 9 23 11 115 

April 119 22 11 115 

May 610 23 11 110 

June 1962 22 11 115 

July 2334 23 12 121 

August 2206 23 11 110 

September 979 22 11 115 

October 283 23 11 115 

November 30 22 11 110 

December 1 23 12 121 

Total 8533 273 134 1370 
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This foregoing document was electronically filed with the Public Utilities 

Commission of Ohio Docketing Information System on 
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in
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Efficiency/Peak Demand
Reduction Programs
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