[ | Public Utilities Appli(':a.tion to Commit Energy
lo . . Efficiency/Peak Demand
commlSS“)n Reduction Programs

(Mercantile Customers Only)

Case No.: 12-2588-EL-EEC

Mercantile Customer: Qak Hills Local School District

Electric Utility: Duke Energy
Program Title or Chiller Tune-ups
Description:

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

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

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

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

Name: Oak Hills Local School District

Principal address: 3200 Ebenzer Road Cincinnati, Ohio 45248
Address of facility for which this energy efficiency program applies:

6325 Rapid Run Road Cincinnati, Oh 45233 (Rapid Run School)
4402 Glenhaven Road Cincinnati, Ohio 45233 (Delshire School)

Name and telephone number for responses to questions:
Grady Reid Jr, 513-287-1038
Electricity use by the customer (check the box(es) that apply):

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

Section 2: Application Information
A) The customer is filing this application (choose which applies):

o Individually, without electric utility participation.

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

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

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

v’ Both the energy savings and the capacity savings from the customer’s
energy efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs
A) The customer’s energy efficiency program involves (check those that apply):

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

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

o  Installation of new equipment for new construction or facility expansion.
The customer installed new equipment on the following date(s):

v’ Behavioral or operational improvement.

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

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

Annual savings: kWh

2) If you checked the box indicating that the customer installed new
equipment to replace equipment that needed to be replaced, then calculate
the annual savings [(kWh used by less efficient new equipment) - (kWh
used by the higher efficiency new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Annual savings: kWh

Please describe any less efficient new equipment that was rejected in favor
of the more efficient new equipment.
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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. Chiller tune-ups - preventative maintenance
performed resulting in energy savings.
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Section 4: Demand Reduction/Demand Response Programs
A) The customer’s program involves (check the one that applies):

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

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

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

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

0 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?

April 2009, May 2009, April 2010, March 2011 and April 2011

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

40.35 KW (See Attachment 1 - Appendix 2)
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Section 5: Request for Cash Rebate Reasonable
Arrangement (Option 1) or Exemption from Rider (Option 2)

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

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

A) The customer is applying for:
v Option 1: A cash rebate reasonable arrangement.

OR

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

OR
o  Commitment payment
B) The value of the option that the customer is seeking is:

Option1: A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

v/ A cash rebate of $1100.50 (See Attachment 1 -
Appendix 3).

Option2: An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider.

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

OR

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

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):

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

(Continue

to Subsection 1, then skip Subsection 2)

v Utility Cost Test (UCT). The calculated UCT value is (See Attachment1 -
Appendix 4)

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 $13,395 (See Attachment 1 -
Appendix 5).

The utility’s program costs were $1,929(See Attachment 1 - Appendix
6).

The utility’s incentive costs/rebate costs were $1100.50 (See
Attachment 1 - Appendix 3).

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 Offer Letter following this application

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

y nergy- Mercantile Self Direct Program
139 East Fourth Street
Cincinnati, OH 45202

513 629 5572 fax

September 7, 2012

Mr. John Beckemeyer
Qak Hills Local Schools District — Delshire and Rapid Run
6325 Rapid Run Road
Cincinnati, Ohio 45233

Subject: Your (PRESCRIPTIVE) Application for a Duke Energy Mercantile Self-Direct Rebate

Dear Mr, Beckemeyer:

Thank you for your Duke Energy Mercantile Self Direct (PRESCRIPTIVE) rebate application. As
noted in the Energy Conservation Measure (ECM) chart on page two, a total rebate of $1150.00
has been proposed for your chiller tune-up projects completed in the 2009, 2010 and 2011
calendar years. All Self Direct Rebates are contingent upon approval by the Public Utilities
Commission of Ohio (PUCO).

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

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

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

Sincerely,

Ul
Grady Reid, Jr

Product Manager
Mercantile Self Direct Rebates

ce: Michelle Kolb, Duke Energy
Rob Jung, WECC
Ms. Cory Feldkamp, Feldkamp Enterprises, Inc

www. duke-energy. com



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

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

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

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

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

] YES [INO

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

Todd Yohey MID_

Customer Signature Printed Name Date

Proposed Rebate Amounts

- Measure : _ o : - Proposed Rebate

ID Energy Conservation Measure (ECM) Amount
ECM-1 Delshire — Air Cooled Chiller Tune ups (2009, 2010, 2011) $563.00
ECM-2 Rapid Run - Water Cooled Chiller Tune ups (2009, 2010, 2011) $537.50
Total $1100.50
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Case No.: - -EL-EEC

State of 0 IQ 10
Todd Yo hey

that:

, Affiant, being duly sworn according to law, deposes and says

I am the duly authorized representative of:

Dak Hills hoca] Sehoo| District

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

L

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

accurate and complete.

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

false information.

Sworn and subscribed before me this | () day of 3 gé&g e,

2012 Month/Year
o Roblie

%/ja,%t Newan Liza Haoser  Nota
Print Name and Title 3

Signature of official administering oath

Ao e
My commission expires on 7)- 2L 2017 .-“0«% e
3 LISAM, HAUSER -
Notary Public, State of 00
e oo Expres (1222017

My Commission EXPIES

e
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Attachment 1 —Oak Hills Schools (Rapid Run and Delshire)

Appendix 1 — Electric History

OAK HILLS SCHOOL DISTRICT

3200 EBENEZER RD

CINCINNATI, OH 45248

Actual
Date Days | KWH

8/9/2012 | 29 307,777
7/11/2012 | 30 303,536
6/11/2012 | 32 429,396
5/10/2012 | 29 378,536
4/11/2012 | 30 386,763
3/12/2012 | 31 354,526
2/10/2012 | 29 329,744
1/12/2012 | 31 336,868
12/12/2011 | 33 375,955
11/9/2011 | 29 359,521
10/11/2011 | 29 385,917
9/12/2011 | 32 411,399
Total 4,359,938

Appendix 2 — Annual kWh losses and annual KW losses

Annual kWh TOTAL Total
Gross with Upload Annual kWh KW Per KW
Measure losses Amount losses Measure | Savings
Air Cooled Chiller Tune Up 128.92 291 37,516 0.05 14.55
Water Cooled Chiller Tune Up 64.46 1290 83,153 0.02 25.8
Totals 1581 120,669 40.35
Appendix 3 — Cash Rebate
Measure Amount
Air Cooled Chiller Tune Up $563.00
Water Cooled Chiller Tune Up $537.50

Totals

$1,100.50




Appendix 4 — Utility Cost Test

Measure UCT
Air Cooled Chiller Tune Up 4.41
Water Cooled Chiller Tune Up 2.21
Appendix 5 — Avoided Supply Costs
Total
Avoided
Measure T&D Production | Capacity | Quantity | Costs
Air Cooled Chiller Tune Up $2.00 $8.00 $5.00 291 $4,365
Water Cooled Chiller Tune Up $1.00 $4.00 $2.00 1290 $9,030
Totals $13,395
Appendix 6 — Utility Program Costs
Admin Total
Measure Qty Costs Costs
Air Cooled Chiller Tune Up 291 $1.22 $355
Water Cooled Chiller Tune Up 1290 $1.22 $1,574
Totals 1581 $1,929




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 1-513-629-5572.

Mercantile customers, defined as using at least 700,000 kwWh 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 and/or billing history for other utilities as required):

Account Number

Annual Usage

Account Number

Annual Usapge

00402046 01

400,000 kWh

20302153 01

4,000,000 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 con page two.

Please check each box to indicate completion of the following program requirements:

X Al sections of appropriate
application(s) are completed

X Proof of payment.*

X Manufacturer's Spec sheets

X Energy model/calculations
and detailed inputs for
Custom applications

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

Replaced equipment at end of
lifetime or because equipment
failed**

Replaced fully operational
equipment to improve efficiency***

New Construction

Lighting

MSD Custom Part 1 []
Custom Lighting Worksheet []

MSD Prescriptive Lighting []

MSD Prescriptive Lighting []

MSD Custom Part 1 []
Customn Lighting Workshect [_]

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
O

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

Window Films,
g;logr am:n?blg MSD Custom Part 1 [] MSD Prescriptive Heating & Cooling MSD Custom Part 1 []
G ‘*;;“ES A SvE | MSD Custom General and/or EMS O MSD Custom General and/or EMS
uest Room Energy Worksheet(s) [ Worksheet(s) []
Management
Systems
MSD Prescriptive Chillers & Thermal
Chillers & Thermal MSD Custom Part 1 [] MSD Custom Part 1 [] Storage [ ]
Storage MSD Custom General Worksheet [] MSD Custom General Worksheet [_] MSD Custom Part 1 []

MSD Custom General Worksheet [

Chiller Tune-ups

MSD Preseriptive Chiller Tune-ups []

MSD Preseriptive Chiller Tune-ups

| MSD Prescriptive Chiller Tune-ups []

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 [ ]

VEDs

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 []

Air Compressors

MSD Custom Part 1 []
MSD Custom Compressed Air
Worksheet []

MSD Custom Part 1[]
MSD Custom Compressed Air
Worksheet []

MSD Prescriptive Process O

MSD Custotn Part 1 []
MSD Custom Compressed Air
Worksheet []

MSD Custom Part 1 []

MSD Prescriptive Process []

MSD Custom Part 1 []

Process MSD Custom General Worksheet [ ] MSD Custom Part 1 [] MSD Custom General Worksheet [
MSD Custom General Worksheet []
g;:f;éyement MSD Custom Part 1 [ ] MSD Custom Part 1 [] MSD Custorn Part 1 []
Systeng15 MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [ MSD Custom EMS Worksheet [
Behavioral®** & MSD Custom Part { []
MSD Custom General Worksheet []

No/Low Cost

* 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.

= Plagse ensure that you include the age of the replaced equipment

for measures classified as “Early Replacement” in your

application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more

energy efficient option.

=+ Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your

application.
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( & Energy.

MERCANTILE SELF DIRECT Ohio Chiller Tune-up Service Application

Questions? Call 1-866-380-9580 or visit www.duke-energy.com.
Email the complete, signed application with all required documents to SelfDirect@duke-energy.com or fax to 513-629-5572.

] REVISED (changes made to original application)

[] Data Centers [ Full Service Restaurant [ Office

X Education/K-12 [1 Healthcare [ Public Assembly

] Education Other [ Industrial [] Public Order/Safety

[ Elder Care/Nursing Home (] Lodging [] Religious Worship/Church

7] Food Sales/Grocery [ Retail (Small Box) [ Service

[T Fast Food Restaurant ] Retail (Big Box) [] Warehouse

[] Other:

Duke Energy Representative [1 web Site [] Radio

[ Contractor / Vendor [ Other

Please che'ck each box to indicate completion of the following program requirements:

X All sections of application X Invoice with make, model X} Tax ID number for payee Xl Customer/vendor agree to
number, guantity and Terms and Conditions
equipment manufacturer

Customer/Business Oak Hills Local School District |Contact John Beckemeyér

Phone 513-598-2941 Account Number 00402046015

Street Address (Where incentive should be mailed) 6325 Rapid Run Rd.

City Cincinnati State |on |Zip Code 45233
Installation Street Address 4402 Glenhaven Rd.

City Cincinnati State 1OH IZip Code !45238
E-mail Address beckemeyer_j@ohlsd.org

*Failure to provide the account nurnber associated with the location where the installation took place will result in rejection of the application.

Vendor Feldkamp Enterprises, Inc. Contact Cory Feldkamp

Phone 513-347-4500 Fax 513-347-4506

Street Address 3642 Muddy Creek Rd.

City Cinginnati " |State IOH ’Zip Code 45238
E-mail Address cory@feldkamphvac.com

If Duke Energy has questions about this application, who should we contact? [] Customer Vendor

Who should receive incentive payment? X Customer [ Vendor (Customer must sign below)
| hereby authorize payment of incentive Customer Signature (written signature)
directly to the vendor: Date
Provide Tax ID Number for Payee Customer Tax D # 316000742
Vendor Tax ID # 1

I have read and hereby agree t@thgﬁWditions and Program Requirements. ¢//7

Customer Signature /4///5/7’«-—;,}”""" Vendor Signature [ W J///Cgé’yf/ﬁ’/
Date 8rehz 7/ Date shisiz(/ |~

Title Operations Coordinator Title Directof of Service

Incentives are subject to change and may be discontinued at the sole discretion of Duke Energy. Equipment must be installed and operable to
be efigible for incentives. As Federal Energy Policy Law changes, equipment efficiency requirements are subject to change.
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Manufacturer and Model # # of Units | Tons Per unit* Total Current Previous Total Incentive
Project Cost Service Date | Service Date
York YLAAO101YE17 1 101 $500.00 4/28/09
York YLAAO101YE17 1 101 $500.00 4/14/10
York YLAAO101YE17 1 101 $350.00 4/22/11

*Provide manufacturer's spec sheet documenting the size of the unit

A. Add up equipment capacity of all units serviced (in tons) and multiply by $2/ton = | $606.00

B. Cost of service = $1,350.00 x 50% of total service cost = | $675.00

Total Incentive (lesser amount of row A or row B)= | $806.00

*Incentives cannot exceed 50% of total service invoice (external labor and equipment).

Service Requirements:

1.
2.
3.
4

5.

This incentive is available only once per unit in a 12 month period.

An individual chiller is considered one unit.

Copy of paid invoice must be included with this application

Self serviced (internal) labor should not be included as part of the total service cost. Only external labor will be considered as part

of the total service invoice.
Cooling service must include the following normal maintenance items (please check if completed):

B Air cooled condenser coil cleaning <] Compressor amp draw [X] Low Pressure controls

System Pressure check and adjust X Supply motor amp draw [l High Pressure controls

X Filter inspect or replace X Condenser fan(s) amp draw X Crankcase heater operation

[X| Belt inspect or replace X Liguid line temperature [_] Water cooled chiller condenser tube cleaning
X Contactors condition X1 Suction pressure & temperature | [ ] Water cooled chiller evaporator tube cleaning
[X] Evaporator condition [ Oil level & pressure

Incentive Eligibility

+ Incentives are only available to customers on Duke Energy Ohio non-residential rate.

+  Duke Energy Customers who purchase electric generation from an alternative supplier are eligible to participate.

+  Incentive will not be paid until eligible equipment has been installed, is available to operate, and verification has been completed by
Duke Energy staff as noted in the Term & Conditions stated below.

+  Duke Energy reserves the right to revise incentive levels and/or qualifying efficiency levels at anytime.

+  Customer may assign the incentive to the vendor who installed/supplied the equipment. The customer’s signature is required in the
appropriate places on this form to assign the incentive to the vendor. Customer agrees that such an action constitutes an irrevocable
assignment of the incentive. This assigned incentive must reduce the purchase price paid for the equipment by an equivalent amount.

v e e o

Any equipment which, either separately or as part of a project, has or will receive an incentive from any other Duke Energy program
In no case will Duke Energy pay an incentive above the actual cost of the service.

Incentive recipient assumes all responsibilities for any tax consequences resulting from Duke Energy incentive payment.

To qualify for Duke Energy incentives, applicants who provide their social security number as their federal tax identification number for

tax purposes must sign and return the “Customer consent to release personal information” form (“Consent Form”) along with the
application. Incentive applications are processed by a 3" party vendor, The 3¢ party vendor is responsible for mailing the 1099 form
at the end of the calendar year for tax filing. Duke Energy and the 3 d party vendor have signed a confidentiality agreement to protect
your personal information. If your social security number is your federal tax ID number and you elect not to sign the Consent Form,
please do not send Duke Energy the application, as you will not be qualified to participate in the incentive program.

SELF DIRECT OH CTUNE 12/2011 2
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Terms and Conditions

| certify that this premise is served by Duke Energy (or an affiliate of Duke Energy), that the information provided herein is accurate and
complete, and that | have purchased and installed the high efficiency equipment (indicated herein) for the business facility listed herein and not
for resale. Attached is an itemized invoice for the indicated installed equipment. In understand that the proposed incentive payment from Duke
Energy is subject to change based on veriffication and Duke Energy approval. | agree to Duke Energy venification of both the sales transaction
and equipment installation which may include a site inspection from a Duke Energy representative or Duke Energy agent. | understand that [ am
not allowed fo receive more than one incentive from Duke Energy on any piece of equipment. | also understand that my participation in the
program may be taxable and that my company is solely responsible for paying all such taxes. | hereby agree to indemnify, hold harmless and
release Duke Energy and it’s affiliates from any actions or claims in regards to the installation, operation and disposal of equipment (and related
matenials) covered herein including liability from an incidental or consequential damages. Duke Energy does not endorse any particular
manufacturer, product or system design within these programs; does not expressly or implicitly warrant the performance of installed equipment
(Contact your contractor for details regarding equipment warranties), and is not liable for any damage caused by the installation of the
equipment or for any damage cause by the malfunction of the installed equipment. )

SELF DIRECT OH CTUNE 12/2011 3




2 Duke
Energy.

incentive Application Instructions

IMPORTANT NOTICE
Delays in processing incentive payments will occur if required documentation is not included with completed application(s).

o

Contact Duke Energy toll free at 866-380-9580 to confirm customer eligibility. Applications are available for download at
www.duke-energy.com.

Review program and equipment requirements on the incentive application. (Page7)
Purchase and install eligible energy-éfﬁcient equipment.
Complete and submit application for equipment that was installed after 1/1/2008.

The following items must be included to verify projects. I they are not included, it will delay payment of incentive.

A. ltemized invoice for all equipment installed to include:
a. Equipment cost
b. Quantity per equipment type installed
c. Model # for each equipment type
d. Manufacturer's data sheet for each equipment model #.

B. Make sure the account number provided on the cover page (customer information section) is associated with the location
where the equipment was ipstalled. If the account # does not match the address where the equipment was installed, the

application will be rejected as ineligible.

C. Provide required tax ID# for payee.

D. Customer must sign and date the application after reviewing the Terms and Conditions. If customer wishes to assign payment of the
incentive directly to the vendor, the customer should circle the appropriate payee in the Payment Information section of the

application and sign their name to authorize payment.

Duke Energy may require site verification of projects that have been self-installed, prior to payment of incentive.

Email the complete, signed application with all required documents to SelfDirect@duke-gnergy.com or fax to 513-629-5572.

A percentage of equipment installations will be site verified for quality assurance purposes. Once selected, a Duke Energy representative
will contact the customer to arrange for the inspection. All incentive payments related to the project will be withheld until site verification is

complete. There is no charge to the customer for these inspections.
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Mercantile Self DirectIncentive Program
Requirements for Vendor Participation

Program Overview

Duke Energy offers it's eligible non-residential customers the
opportunity to increase profitability through energy cost
savings and contribute to a cleaner environment by
participating in our Mercantile Self Direct Incentive Program.

Under the Duke Energy Mercantile Self Direct Incentive
Program, Vendor is defined as any third party who:

—  Promotes the sale and installation of the high efficiency
equipment for the customer. The Vendor will ensure that
the eligible equipment is installed and operating before
submitting the application or assisting the customer in
completing the application.

— s responsible for the product sale only and is not
required to ensure installation of the eligible equipment.

All license requirements, if any, are solely the Vendor’s
responsibility. Participating Vendors include equipment
contractors, equipment Vendors, equipment manufacturers and
distributors, energy service companies, etc. The typical Vendor
role is to contact/solicit eligible customers building new or
retrofitting existing facilities and encourage the installation of
the energy-efficient equipment offered in Duke Energy’s
program.

Incentives are paid directly to customers unless the customer
assigns the incentive to the Vendor. The assigned incentive
must reduce the purchase price paid for the equipment by an
equivalent amount. Incentives are taxable to the entity who
receives the rebate check. Rebates greater than $600 will be
reported to the IRS unless documentation of tax exempt status
is provided.

Vendors can sign up to be on Duke Energy’s Web site as a
participating Vendor and be added to Duke Energy’'s e-mail
distribution by emailing the Vendor Participation Agreement
(VPA) to SelfDirect@duke-energy.com or faxing to 513-629-
5572.

Guidelines for Vendor Activities

®

Vendors shall sign and return the attached VPA to Duke
Energy prior to soliciting customer participation or when
submitting an application. Rebate payments will not be
released to a Vendor unless a signed VPA is on file.

Vendors shall not misrepresent the nature of their role in the
program. In particular, Vendors shali not state or imply to
customers, or any persons, that the Vendor is employed by or
working on Duke Energy’s behalf,

Duke
[ & Energy.

Vendors may not represent to customers that Duke Energy
endorses their specific products or services. Duke Energy does
not endorse specific products, services, or companies — only
energy-efficient technologies.

Vendors may advise customers of their option to have Duke
Energy make their rebate check(s) payable to the Vendor if the
customer’s rebate amount is being deducted from the total sale
price in advance. The customer must complete and sign the
Payment Release Authorization section of the Mercantile Self
Direct Incentive Program Application.

Vendors may use the words “Duke Energy’s Mercantile Self
Direct Incentive Program” in promotional materials or
advertisements. Vendors may use the name Duke Energy in a
text format to describe the Mercantile Self Direct Incentive
Program, but are not permitted to use Duke Energy's logos.

For Vendors who properly install the qualifying equipment, the
equipment shall be installed and operating prior to an
application being submitted. A percentage of each Vendor's
installations will be subject to inspection by Duke Energy for
verifying that the equipment is installed and operating. Vendors
demonstrating high failure rates (based on a statistically
significant sample) will have 100% of subsequent jobs
inspected or may have their participation in the Mercantile Self
Direct Incentive Program revoked by Duke Energy in it's sole
discretion.

Vendors shall provide customers with applicable equipment
warranty information for all measures installed. Vendors shall
provide the required documentation for customers to apply for
the rebate (invoices with model numbers and quantities,
specification sheets for installed equipment, etc.) and assist
customers in filling out the application.

Vendors shall comply with all applicable local, state, and
federal laws and codes when performing installation and
related functions.

Duke Energy reserves the right to revoke a Vendor's
participation in Mercantile Self Direct Incentive Program if, in
Duke Energy's sole judgment, the Vendor fails to comply with
the program’s guidelines and requirements.

Mercantile Self Direct Incentive Program offerings may be
modified or terminated without prior notice. Check Duke
Energy’s Web site for current program status.

For more information, cali 1-866.380.9580 or
visit www.duke-energy.com.
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Mercantile Self Direct Rebate Program

|Responsible for sales |[Responsible for sales | T |Responsible for sales |Responsible for sales
R " |and not installs* and Installation* 2+ land not installs* and Installation*
Lighting J Thermal Storage O O
Heating Ventilation O N Pumps/Motors/VFD's [ ] O
& Cooling
Food Service 'l ] Chillers O O
Water Heating O O Refrigeration | ]
Process Equipment O ] Window Film O O
(air compressors, injection
molding, etc.)

* Check all that apply

Vendors who wish to be listed as a Mercantile Self Direct Incentive Program participating Vendor shall complete this form. A signed copy of this
form must be on file at Duke Energy in order for the Vendor to receive incentive payments. Fax form to 513-629-5572 or email to

SelfDirect@duke-energy.com.

| have read and understand the Mercantile Self Direct Incentive Program Requirements for Vendor Participation, and | agree to comply with all
requirements set forth therein. By signing this agreement, | agree to provide my customers with information and documentation that is true and
accurate to the best of my knowledge. | hereby represent and warrant that the Tax 1D and Vendor Tax Status provided below are true and
accurate. | agree that any confidential information concerning my customer, including but not limited to Duke Energy service account information,
will be used for the sole purpose of facilitating the customer’s participation in the Mercantile Self Direct Incentive Program. Further, | understand
that | am responsible for making sure everyone working for me understands the requirements prior to soliciting customer participation.

[Vendor Federal Tax ID Number | |

To qualify for Duke Energy incentives, applicants who provide their social security number as their federal tax identification number for tax
purposes must sign and return the “Customer consent to release personal information” form (“Consent Form”) along with the application.
Incentive applications are processed by a third-party vendor. The third-party vendor is responsible for mailing the 1099 form at the end of the
calendar year for tax filing. Duke Energy and the third-party vendor have signed confidentiality agreement to protect your personal information. If
your social security number is your federal tax ID number and you elect not to sign the Consent Form, please do not send Duke Energy the
application, As you will not be qualified to participate in the incentive program.

[Vendor Tax Status ]D Corporation | Individual/Sole Proprietor |CI Partnership |C] Other |

[Contact me via |C] Phone [ E-Mail LT Mail | |

Company Name

Mailing Address

City, State, Zip

Phone/Fax

Primary E-mail Address
Secondary E-mail Address
Vendor Signature

Title

Print Name

Date

For more information, call 1-866-380-9580 or visit www.duke-energy.com.
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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 1-513-629-5572.

Mercantile customers, defined as using at least 700,000 kwh annually are eligible for the Mercantile Self Direct program. Please
indicate mercantile qualification:

X a single Duke Energy Chio account

O] 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 and/or billing history for other utilities as required):

Account Number Annual Usage Account Number Annual Usage

88602153016 1,300,000 kWh

Self Direct rebates are available for completed Custom projects that have not previously received a Duke Energy Smart $aver® Custom
Incentive. Seif 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 Gustom 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:

X All sections of appropriate Proof of payment.* Manufacturer's Spec sheets  |[X] Energy model/calculations
‘application(s) are completed and detailed inputs for
Custom applications

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

Replaced equipment at end of
lifetime or because equipment
failed**

Replaced fully operational
equipment to improve efficiency***

New Construction

Lighting

MSD Custom Part 1 []
Custom Lighting Worksheet []

MSD Prescriptive Lighting [ ]

MSD Prescriptive Lighting [ ]

MSD Custom Part 1 []
Custom Lighting Worksheet []

MSD Custom Part 1 []
Custom Lighting Worksheet [_]

Heating & Cooling

MSD Custom Part 1]
MSD Custom General Worksheet []

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

MSD Prescriptive Heating & Cooling

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

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

MSD Custom Part 1 []
MSD Custom Gencral 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 [

Chiller Tune-ups

MSD Prescriptive Chiller Tune-ups []

MSD Prescriptive Chiller Tune-ups [X]

MSD Prescriptive Chiller Tune-ups []

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 []

Air Compressors

MSD Custom Part 1 []
MSD Custom Compressed Air
Worksheet []

MSD Custom Part 1 []
MSD Custom Compressed Air
Worksheet [_]

MSD Prescriptive Process [

MSD Custom Part 1 [ ]
MSD Custom Compressed Air
Worksheet []

MSD Custom Part 1 [[]

MSD Prescriptive Process [_]

MSD Custom Part 1 []

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

lléf:;;fzement MSD Custom Part 1 [] MSD Custom Part 1 [] MSD Custom Part 1 []

Sys te‘;s MSD Custom EMS Worksheet [] MSD Custom EMS Worksheet [_] MSD Custom EMS Worksheet []

Behavioral*** & MSD Custom Part 1 []

No/Low Cost 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.

** Plaase ensure that you include the age of the replaced equipment for measures classified as “"Early Replacement” in your
application as well as the estimated date that you would have otherwise replaced the existing equipment if you had not chosen a more

energy efficient option.

=+ Behavioral energy efficiency and demand reduction projects must be both measurable and verifiable. Provide justification with your

application.
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MERCANTILE SELF DIRECT Ohio Chiller Tune-up Service Application

Questions? Call 1-866-380-9580 or visit www.duke-energy.com.
Email the complete, signed application with all required documents to SelfDirect@duke-energy.com or fax to 513-629-5572.

[] REVISED (changes made to original application)

[1 Data Centers [ Full Service Restaurant [[1 Office

X Education/K-12 [J Healthcare ] Public Assembly

[] Education Other [1 Industrial [ Public Order/Safety

[J Elder Care/Nursing Home [J Lodging [] Religious Worship/Church
[ Food Sales/Grocery [] Retail (Small Box) [] Service

[ Fast Food Restaurant [1 Retail (Big Box) [[1 warehouse

[Joth

RS =

Duke En ;gy Representative

O Web Site

[ Contractor / Vendor [] Other

Please check each box to indicate completion of the following program requirements:

X All sections of application X Invoice with make, model X Tax ID number for payee P Customer/ivendor agree to
number, quantity and Terms and Conditions
equipment manufacturer

Customer/Business ak Hills Local School Distfict Contact - John Beckemeyer
Phone 513-598-2941 Account Number 00402046015

Street Address (Where incentive should be mailed) 6325 Rapid Run Rd.

City Gincinnati State loH |Zip Code 45233
Installation Street Address 6325 Rapid Run Rd.

City Cincinnati State |oH |Zip Code 45233
E-mail Address beckemeyer_j@ohlsd.org

r associated with the location where ’thekinstallation took place will result in r

jectio

*Failure to provide the account numbe,

Vendor Feldkamp Enterprises, Inc. Contact Cory Feldkamp

Phone 513-347-4500 Fax 513-347-4506

Street Address 3642 Muddy Creek Rd.

City Cincinnati State OH Zip Code 45238
E-mail Address cory@feldkamphvac.com

If Duke Energy has questions about this application, who should we contact? [ 1 Customer Vendor

Who should receive incentive payment? B4 Customer [[] Vendor (Customer must sign below)
I hereby authorize payment of incentive Customer Signature (written signature)
directly to the vendor: Date
Provide Tax ID Number for Payee Customer Tax ID # 316000742
Vendor Tax ID #

| ha\)eu reéél anﬂdﬂhére'bif égrée fo )hgxfé@g,@c;omions and Program Requirements.

, /i o
Customer Signature ~ %—’/"" Vendor Signature { E(Q,Q 4:@///6/4&’/1/
Date §l/1/6/l12 o7 Date 8¥45/12 [ I (
Title “|Operations Coordinator Title Director bf Service

Incentives are subject to change and may be discontinued at the sole discretion of Duke Energy. Equipment must be installed and operable to
be eligible for incentives. As Federal Energy Policy Law changes, equipment efficiency requirements are subject to change.
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Manufacturer and Model # # of Units | Tons Per unit* Total Current Previous Total Incentive
Project Cost Service Date | Service Date
Trane RTHB215FLFOOEWP000 2 215 $375.00 5/4/09 $860.00
Trane RTHB215FLFOOEWPQO00 2 215 $450.00 4/30/10 $860.00
Trane RTHB215FLFOOEWP000 2 215 $250.00 3/18/11 $860.00
*Provide manufacturer's spec sheet documenting the size of the unit

Tk

A. Add up equipment capacity of all units serviced (in tons) and multiply by $2/ton = | $2,580.00

B. Cost of service = $1,075.00 x 50% of total service cost = | $537.50

Total Incentive (lesser amount of row A or row B)= | $537.50

*Incentives cannot exceed 50% of total service invoice (external labor and equipment).

¢« o e

Service Requirements:

This incentive is available only once per unitin a 12 month period.

An individual chiller is considered one unit.

Copy of paid invoice must be included with this application

Self serviced (internal) labor should not be included as part of the total service cost. Only external labor will be considered as part
of the total service invoice. ’

Cooling service must include the following normal maintenance items (please check if completed):

L=

o

[ 1 Air cooled condenser coil cleaning D] Compressor amp draw [X] Low Pressure controls
[<| System Pressure check and adjust | [X] Supply motor amp draw <] High Pressure controls
[ Filter inspect or replace <] Condenser fan(s) amp draw [X] Crankcase heater operation
4 Belt inspect or replace [< Liquid line temperature [X] Water cooled chiller condenser tube cleaning
X X
X

X] Contactors condition Suction pressure & temperature Water cooled chiller evaporator tube cleaning
[ Evaporator condition Oil level & pressure

Incentive Eligibility

Incentives are only available to customers on Duke Energy Ohio non-residential rate.

Duke Energy Customers who purchase electric generation from an alternative supplier are eligible to participate.

Incentive will not be paid until eligible equipment has been installed, is available to operate, and verification has been completed by
Duke Energy staff as noted in the Term & Conditions stated below.

Duke Energy reserves the right to revise incentive levels and/or qualifying efficiency levels at anytime.

Customer may assign the incentive to the vendor who installed/supplied the equipment. The customer’s signature is required in the
appropriate places on this form to assign the incentive to the vendor. Customer agrees that such an action constitutes an irrevocable
assignment of the incentive. This assigned incentive must reduce the purchase price paid for the equipment by an equivalent amount.
Any equipment which, either separately or as part of a project, has or will receive an incentive from any other Duke Energy program
In no case will Duke Energy pay an incentive above the actual cost of the service.

Incentive recipient assumes all responsibilities for any tax consequences resulting from Duke Energy incentive payment.

To qualify for Duke Energy incentives, applicants who provide their social security number as their federal tax identification number for
tax purposes must sign and return the “Customer consent to release personal information” form ("Consent Form”) along with the
application. Incentive applications are processed by a 3 party vendor. The 3" party vendor is responsible for mailing the 1099 form
at the end of the calendar year for tax filing. Duke Energy and the 3 party vendor have signed a confidentiality agreement to protect
your personal information. If your social security number is your federal tax ID number and you eiect not to sign the Consent Form,
please do not send Duke Energy the application, as you will not be qualified to participate in the incentive program.
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Terms and Conditions

| certify that this premise is served by Duke Energy (or an affiliate of Duke Energy), that the information provided herein is accurate and
complete, and that | have purchased and installed the high efficiency equipment (indicated herein) for the business facility listed herein and not
for resals. Attached is an itemized invoice for the indicated installed equipment. in understand that the proposed incentive payment from Duke
Energy is subject fo change based on verification and Duke Energy approval. | agree fo Duke Energy venfication of both the sales transaction
and equipment instalfation which may include a site inspection from a Duke Energy representative or Duke Energy agent. | understand that | am
not allowed to receive more than one incentive from Duke Energy on any piece of equipment. | also understand that my participation in the
program may be taxable and that my company is solely responsible for paying all such taxes. | hereby agree to indemnify, hold harmless and
release Duke Energy and it's affiliates from any actions or claims in' regards to the installation, operation and disposal of equipment (and refated
materials) covered herein including liability from an incidental or consequential damages. Duke Energy does not endorse any particular
manufacturer, product or system design within these programs; does not expressly or implicitly warrant the performance of installed equipment
(Contact your contractor for details regarding equipment warranties), and is not liable for any damage caused by the installation of the
equipment or for any damage cause by the malfunction of the installed equipment.

SELF DIRECT OH CTUNE 12/2011 3
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Incentive Application Instructions

IMPORTANT NOTICE
Delays in processing incentive payments will occur if required documentation is not included with completed application(s).

(5

Contact Duke Energy toll free at 866-380-9580 to confirm customer eligibility. Applications are available for download at
www.duke-energy.com.

Review program and equipment requirements on the incentive application. (Page7?)
Purchase and install eligible energy-efficient equipment.
Complete and submit application for equipment that was installed after 1/1/2008.

The following items must be included to verify projects. If they are not included, it will delay payment of incentive.

A. ltemized invoice for all equipment installed to include:
a. Equipment cost
b. Quantity per equipment type installed
¢c. Model # for each equipment type
d. Manufacturer's data sheet for each equipment model #.

B. Make sure the account number provided on the cover page (customer information section) is associated with the location
where the equipment was installed. If the account # does not match the address where the equipment was installed, the
application will be rejected as ineligible.

C. Provide required tax ID# for payee.

D. Customer must sign and date the application after reviewing the Terms and Conditions. If customer wishes to assign payment of the
incentive directly to the vendor, the customer should circle the appropriate payee in the Payment Information section of the
application and sign their name to authorize payment,

Duke Energy may require site verification of projects that have been self-installed, prior to payment of incentive.

Email the complete, signed application with all required documents to SelfDirect@duke-energy.com or fax to 513-629-5572.

A percentage of equipment installations will be site verified for quality assurance purposes. Once selected, a Duke Energy representative
will contact the customer to arrange for the inspection. All incentive payments related to the project will be withheld until site verification is
complete. There is no charge to the customer for these inspections.
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Mercantile Self Directincentive Program
Requirements for Vendor Participation

Program Overview

Duke Energy offers it's eligible non-residential customers the
opportunity to increase profitability through energy cost
savings and contribute to a cleaner environment by
participating in our Mercantile Self Direct Incentive Program.

Under the Duke Energy Mercantile Self Direct Incentive
Program, Vendor is defined as any third party who:

—  Promotes the sale and installation of the high efficiency
equipment for the customer. The Vendor will ensure that
the eligible equipment is installed and operating before
submitting the application or assisting the customer in
completing the application.

—~ s responsible for the product sale only and is not
required to ensure installation of the eligible equipment.

All license requirements, if any, are solely the Vendor's
responsibility. Participating Vendors include equipment
contractors, equipment Vendors, equipment manufacturers and
distributors, energy service companies, etc. The typical Vendor
role is to contact/solicit eligible customers building new or
retrofitting existing facilities and encourage the installation of
the energy-efficient equipment offered in Duke Energy’s
program.

Incentives are paid directly to customers unless the customer
assigns the incentive to the Vendor. The assigned incentive
must reduce the purchase price paid for the equipment by an
equivalent amount. Incentives are taxable to the entity who
receives the rebate check. Rebates greater than $600 will be
reported to the IRS unless documentation of tax exempt status
is provided.

Vendors can sign up to be on Duke Energy’'s Web site as a
participating Vendor and be added to Duke Energy’s e-mail
distribution by emailing the Vendor Participation Agreement
(VPA) to SelfDirect@duke-energy.com or faxing to 513-629-
5572.

Guidelines for Vendor Activities

L]

Vendors shall sign and return the attached VPA to Duke
Energy prior to soliciting customer participation or when
submitting an application. Rebate payments will not be
released to a Vendor unless a signed VPA is on file.

Vendors shall not misrepresent the nature of their role in the
program, In particular, Vendors shall not state or imply to
customers, or any persons, that the Vendor is employed by or
working on Duke Energy's behalf.

P Duke
& Energy-

Vendors may not represent to customers that Duke Energy
endorses their specific products or services. Duke Energy does
not endorse specific products, services, or companies — only
energy-efficient technologies.

Vendors may advise customers of their option to have Duke
Energy make their rebate check(s) payable to the Vendor if the
customer's rebate amount is being deducted from the fotai sale
price in advance. The customer must complete and sign the
Payment Release Authorization section of the Mercantile Self
Direct Incentive Program Application.

Vendors may use the words “Duke Energy’s Mercantile Self
Direct Incentive Program” in promotional materials or
advertisements, Vendors may use the name Duke Energy in a
text format to describe the Mercantile’ Self Direct Incentive
Program, but are not permitted to use Duke Energy’s logos.

For Vendors who properly install the qualifying equipment, the
equipment shall be installed and operating prior to an
application being submitted. A percentage of each Vendor's
installations will be subject to inspection by Duke Energy for
verifying that the equipment is installed and operating. Vendors
demonstrating high failure rates (based on a statistically
significant sample) will have 100% of subsequent jobs
inspected or may have their participation in the Mercantile Self
Direct Incentive Program revoked by Duke Energy in it's sole
discretion.

Vendors shall provide customers with applicable equipment
warranty information for all measures installed. Vendors shall
provide the required documentation for customers to apply for
the rebate (invoices with model numbers and quantities,
specification sheets for installed equipment, etc.) and assist
customers in filling out the application.

Vendors shall comply with all applicable local, state, and
federal laws and codes when performing installation and
related functions.

Duke Energy reserves the right to revoke a Vendor’s
participation in Mercantile Self Direct Incentive Program if, in
Duke Energy's sole judgment, the Vendor fails to comply with
the program’s guidelines and requirements.

Mercantile Self Direct Incentive Program offerings may be
modified or terminated without prior notice, Check Duke
Energy's Web site for current program status.

For more information, call 1-866.380.9580 or
visit www.duke-energy.com.
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Responsible for sales |Responsible for sales

Ifiercantile Self Direct Rebate Program

Responsible for sales [Responsible for sales

- |and not instalis* and Installation* “{and not installs* and Installation*
Lighting ] ] Thermal Storage ] O :
Heating Ventilation N 4 Pumps/Motors/VFD's  |[] O
& Cooling
Food Service 1 I:J Chillers n ]
Water Heating ™ ] Refrigeration O OJ
Process Equipment O ! Window Film O O

(air compressors, injection
molding, eic.)
* Check all that apply

Vendors who wish to be listed as a Mercantile Self Direct Incentive Program participating Vendor shall complete this form. A signed copy of this
form must be on file at Duke Energy in order for the Vendor to receive incentive payments. Fax form to 513-628-5572 or email to

SelfDirect@duke-energy.com.

| have read and understand the Mercantile Self Direct Incentive Program Requirements for Vendor Participation, and | agree to comply with all
requirements set forth therein. By signing this agreement, | agree to provide my customers with information and documentation that is true and
accurate to the best of my knowledge. | hereby represent and warrant that the Tax ID and Vendor Tax Status provided below are true and
accurate. | agree that any confidential information concerning my customer, including but not limited to Duke Energy service account information,
will be used for the sole purpose of facilitating the customer’s participation in the Mercantile Self Direct Incentive Program. Further, | understand
that | am responsible for making sure everyone working for me understands the requirements prior to soliciting customer participation.

[Vendor Federal Tax ID Number |

To qualify for Duke Energy incentives, applicants who provide their social security number as their federal tax identification number for tax
purposes must sign and return the “Customer consent to release personal information” form (“Consent Form”) along with the application.
Incentive applications are processed by a third-party vendor. The third-party vendor is responsible for mailing the 1099 form at the end of the
calendar year for tax filing. Duke Energy and the third-party vendor have signed confidentiality agreement to protect your personal information. If
your social security number is your federal tax ID number and you elect not to sign the Consent Form, please do not send Duke Energy the
application, As you will not be qualified to participate in the incentive program.

|Vendor Tax Status |CJ Corporation [ Individual/Sole Proprietor  |[] Partnership |CT Other |

[Contact me via [C] Phone [T E-Mail [T Mail [ |

Company Name

Mailing Address

City, State, Zip

Phone/Fax

Primary E-mail Address
Secondary E-mail Address
Vendor Signature

Title

Print Name

Date

For more information, call 1-866-380-8580 or visit www.duke-energy.com.
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[ INVOICE |

INVOICE'NO.

Ve =N 13751-4A
" teldkamp Fnlerprises Inc.
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 -+ (513) 347-4500
FAX NO. (513) 347-4506
BILLak Hills School District JOBDYEI SHIRE
TOG325 Rapid Run Road 4402 GLENHAVEN ROAD
Cincinnati, OH 45233 CINCINNATE, OH 45238
CUSTOMER PURGHASE ORDER NO, BILL THRU TERMS INVOICE DATE PAGE\ i
AKHILLS iIIeT 20 4/p8/00 i J ‘
|
|
|
|
|
Labior/#aterial for Annual Chiller RBaintenance: i
(1) YLAAOLOIYELT Air Cooled York Chiller ‘
1 Material 200.00 200.00 |
Total Material and Other 200.00 |
ROk 4.0 Total Hours 7%.00 300.00 }
Total Labor 300.00 ‘
1
SALE AMOUNT 500.00
TERMS - NET 30 DAYS
A FINANCE CHARGE OF 11/2%, WHICH IS AN ANNUAL PERCENTAGE '
$ RATE OF 18%, IS CHARGED ON ACCOUNTS PAST DUE.
BEB ‘ |
T AnE E O Company . $500.00 |




(

[ INVOICE |

INVOICE'NO.

BF 7 et 15330-4A
“Feldkamp Enteqprises Inc.
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 -+ (513) 347-4500
FAX NO. (513) 347-4506
BILL{ak Hills Schiool District JOBHELSHIRE

TOA325 Rapid Run Road 4402 GLENHAVEN ROAD |
Cincinnati, OH 45233 CINCTNNATY, OH 45238 i
CUSTOMER PURCHASE ORDER NO. BILL THRU TERMS INVOICE DATE PAGE\ i
AEHILLS fei 30 A4/ L4/ 10 1 J |
\
|
Labor/ Material for Annual Chiller Maintenance’ ;
{1} YLAAGLOLIYELTY Air Cooled York Chiller J
i Material 200.00 200.00 |
Total Marerial and Qrher 200.00 ‘
\BOR 4.00 Total Hours 75.00 300.00 {
Total Labor a00.00 ‘
i
|
[
[
\
|
|
|
i

SALE AMOUNT 500.00

TERMS - NET 30 DAYS
A FINANCE CHARGE OF 11/2%, WHICH IS AN ANNUAL PERCENTAGE
& RATE OF 18%, 1S CHARGED ON ACCOUNTS PAST DUE. ‘
BBB
GET  AnE E O Company TOTAL $500.00




[ INVOICE

=y 4
/

2 '.'-' i7066-44
" teldkamp Fnierprises Inc.
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 -« (513) 347-4500
FAX NO. (513) 347-4506
BILLak Hills School Disirict JOBHE| SHIRE
TO&325 Rapid Run Read 4402 GLENHAVEN ROAD
Cincinnati, OH 45233 , CINCINNATIL, OH 45238
CUSTOMER PURCHASE ORDER NO., BILL THRU TERMS INVOICE DATE PAGE\ |
JAKHILLS Nt 30 4/p2/11 1 l |
Labor/ Material Tor Annual Chiller Mainfenance:
(1) YLAAOLOLYELT Air Cooled York Chiller
i Material 125.00 125.00
Total Material and Orher i25.00
BOR 3.00 Tatal Hours 75.00 225.00
Total Labor 225,00
SALE AMOUNT 35000

TERMS - NET 30 DAYS

A FINANCE CHARGE OF 11/2%, WHICH IS AN ANNUAL PERCENTAGE
g RATE OF 18%, IS CHARGED ON ACCOUNTS PAST DUE.

BBB
EEE) An E E O Company OT# $350.00




[ INVOICE |

INVOICENO,

A 13752-4A
CFeldlkamp Faterprises fnc,
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 - (513) 347-4500
FAX NO. (513) 347-4506
BILLOak Hills Schaol Disirict JORAPID RUN MIDDLE SCHOOL

TO4325 Rapid Bun Road 6345 RAPID RUN ROAD

Cincinnoii, QH 45253 CINCINMATE, OH 45233
I
CUSTOMER PURCHASE ORDER NO. BILL THRU TERMS INVOICE DATE PAGE\ |
AKHILLS et 30 5/4/09 1 )
|
|
|
|
Labor/Eaierial for Annual Chiller Bainienance: ‘
{2) RTHB215 Waier Cooled Rotary Chillers |
Serial # U9BJ03161, UOBK03162 ‘
1 Haterial 75,00 75.00 ]
Total Barerial and Giher 75,00 ]
ABOR 4.00 Labor Haurs 75.00 300.00 }
Total Lahor 300.00 ‘
i
[
|
|
|
SALE AMOUNT 97500 |

TERMS - NET 30 DAYS

A FINANCE CHARGE OF 1'/2%, WHICH IS AN ANNUAL PERCENTAGE
RATE OF 18%, IS CHARGED ON ACCOUNTS PAST DUE.

An E E O Company

TOTAL $375.00




|

[ INVOICE |

INVOICE NO.

P s 15389-4A
‘ "}"e/dkam/J Enderprises Inc.
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 - (513) 347-4500
FAX NO. (513) 347-4506
BILLOak Hills School Disivict JOBXAPRID RUN MIDDLE SCHOOL
TOA6325 Rapid Run Poad 6345 RAPID RUN ROAD |
Cincinnati, OH 45233 CIRCINMATI, OH 45233 ‘
CUSTOMER PURCHASE ORDER NO. BILL THRU TERMS INVOICE DATE PAGE] \
AKHILLS (et 30 w1 | ]
|
|
Labar/Maverial for Annual Chiller Moimienance: !
(2) RTHB215 Water Coolad Rotary Chillers ‘
Serial # URBT03161, USBEN3162
\
i Material 75.00 75.00 i
Total Material and Other 75.00 |
i
CABRGR 5.00 Total Hours 15.00 375.00 1
Total Labar 375.00 ]
(
i
SALE AMOUNT 45(.00
TERMS - NET 30 DAYS
A FINANCE CHARGE OF 11/2%, WHICH 1S AN ANNUAL PERCENTAGE

3 RATE OF 18%, IS CHARGED ON ACCOUNTS PAST DUE. |
o 14 |
BEB |
| 5 AnE E O Company VG $h450.00 )




[ INVOICE |

TV

INVOICENO.

S 17164-4A
Feldkamp Faterprises nc.
3642 MUDDY CREEK -+ CINCINNATI, OHIO 45238 - (513) 347-4500
FAX NO. (513) 347-4506
BILLOak Hills School Disirict JOHAPID RUN MIDDLE SCHOOL |
TOA325 Papid Run Road 6345 RAPID RUN ROAD |
Cincinnati, OH 45233 CINCTNMNATIL, OH 45233 ‘
|
CUSTOMER PURCHASE ORDER NO. BILL THRU TERMS INVOICE DATE PAGE\ |
CAKHILLS =i 30 3/18/11 1 J |
|
\
Labar/Kaierial Tor Annual Chiller Maintenance: :
{2y RTHR21H Waier Cooled Rotary Chillers |
Sevial # UOBJ03161, UOBK03162 ;
1 Raterial 25.00 25.00 I
Total Material and Giter 25.00 ‘J
ABROR 3.00 Toial Hours 75.00 225.00 ‘
Total Labor 225.40 ‘
|
|
|
|
\
|
|
SALE AMOUNT 250.00 1
TERMS - NET 30 DAYS ‘
A FINANCE CHARGE OF 11/2%, WHICH IS AN ANNUAL PERCENTAGE
@ RATE OF 18%, IS CHARGED ON ACCOUNTS PAST DUE. I
BBB |
EEEE AnE E O Company AL $250.00
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11.

12.
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UNIT SUBMITTAL NOTES

A strainer, preferably 40 mesh, should be installed in the cooler and condenser inlet lines, and
located where it will protect the circulating pump and the heat exchanger tube bundles. Provide and
installed by others.

A Differential Pressure switch will be provided (BY YORK) and need to be installed in the piping
and wired back to the control panel (BY OTHERS) to prove flow through the chiller.

The chiller will be provided with a 200/3/60 voltage code.

Please note that the following items will NOT be included by York: rigging, field wiring, controls,
valves and piping. Proper rigging must be present upon receiving of equipment. Detention Charges
will be applied if shipment is refused upon arrival or not unloaded within the allowable (3) hour time
slot.

Mechanical Contractor shall complete the entire pre-startup checklist included in this submittal and
send it to the local York Service group two (2) weeks prior to desired startup date. Please feel free to
contact Randy Weekley at 513-616-3775 to coordinate. A second year startup has been added per
specs, please allow (2) weeks prior notice to when startup should occur.

York International/JCI will provide a (24) month Parts and Labor warranty for the entire unit.
Warranty is effective from date of shipment. An additional 5 year (66) months compressor parts
warranty is also included.

The curtent lead-time for a York YLAA chiller is ten (10) weeks after the receipt of approved
submittals, An additional (1-2) weeks will be added to the current lead time for the remote
evaporator configuration of the chiller,

York International/JCI will provide a BACnet Micro Gateway for the Non-Opt view chiller panel

With the current application, Hot Gas Bypass is advised by JCI but not specified. Please advise prior
to returned submittals if this selection is needed.

ICI to provide and install refrigerant during commissioning and start up. Installing contractor to
advise JCI two weeks prior to needing the refrigerant as the current lead time is two weeks for R-
410a.

Please be advised that the JCI chiller does not have as many circuits, compressors or fans as
TRANE’s BOD does. If you have any questions or concerns, please feel free to contact D.J.
Hampton

As mentioned in the previous note, JCI will provide a YLAA chiller per the selection provide at time
of quote in lieu of Division 2.5, Section B that references the need for 3 compressors per circuit. The
selected JCI chiller has two circuits with 2 compressors per each circuit required to meet the design
conditions.

JCI will not be providing a remote control panel with the remote evaporator. Remote evaporator will
be provided with standard JCI controls interface for connection to the control panel on the outdoor




14.

15.

16.

17.

condenser. All functionality and control will be at the control panel on the outdoor unit. No
additional interface or control sensors are being provided

JCI will be providing the standard YORK compressor housing as mentioned in the Division 2.7,
Section 3. If additional items of attenuation are needed, please advise prior to returned submittal.

Please read and follow all of the DX piping Guide information. See attached Form 50.40-ES2.
If the design of the piping layout is altered from the original layout in reference to the existing piping

layout on drawing H2.00 plot dated 5/14/10 (11:53AM) then a new piping layout design must be
resubmitted to the York factory for approval. Failure to do so may void factory warranties. Design

“intent to reuse same path as existing piping layout (hashed lines) and NOT preferred piping layout

(solid lines). Ifthis is incorrect please note upon return submittals.

Chiller unit drawings are preliminary drawings and may change slightly after final production
drawings configured for remote evaporator application. HVAC contractor to coordinate all piping
connections with York Manufacture Project Engineer.




UNIT OPTIONS

AIR COOLED SCROLL CHILLER, WITH THE FOLLOWING OPTIONS:

e & © & & ¢ o o © 5 ¢ & o 0 © & o 6 & 0o 0 & »°

High Efficiency

Copper Tube/ Aluminum fin condenser coils

Voltage Code-(200/3/60)

Across-the-Line Start

SP Supply TB

Control Transformer(factory)

Both Low & High Ambient Kits (2 Circuits)

Discharge Pressure Readout Kit

BAS/EMS Temperature Reset/Offset

Suction Pressure Readout

N. American Safety Code (cETL)

Motor Current Module

Compressor Crankcase Heater

Victaulic Flange Kit (150 psig Cooler)

1 Differential Pressure switch in lieu of Paddle Flow switch
ASME Pressure Vessel & Associated Codes

Wire/ Louvered Enclosure Panels (factory)

Acoustic Sound Blankets

Special Quotes- Remote Evaporator option for model YLAAOIOIYE
Shipped on Truck From Monteirey to Customer- W/Bag
30 Months Parts and Labor (2year) (entire unit) Warranty
66 Months Parts (Syear) (Compressor only) Warranty
Initial Factory Start-Up w/ Second Year Start-Up included




UNIT SPECIFICATION TEXT




AIR COOLED SCROLL LtQUID CHILLER
YORK YLAA 60 HZ GUIDE SPECIFICATIONS

PART 1 — GENERAL

1.01 SCOPE
A. The requirements of the General Conditions, Supplementary Conditions, Division 1, and Drawings apply to all work
herein.

B. Provide Microprocessor controlled, multiple-scroll compressor, air-cooled, liquid chillers of the scheduled capacities as
shown and indicated on the Drawings, including but not limited to:
1, Chiller package with ZERO Ozone Depletion Potential Refrigerant R-410A
2. Electrical powsr and contro! connections
3. Chilled water connections
4. Factory start-up

1.02 QUALITY ASSURANCE
A. Products shall be Designed, Tested, Rated and Certified in accordance with, and installed in compliance with
applicable sections of the following Standards and Codes:
1. ANSI/ASHRAE Standard 16 — Safety Code for Mechanical Refrigeration
2. ASHRAE 80.1 ~ Energy Efficiency compliance.
3. ANSI/NFPA Standard 70 ~ National Electricat Code (NEC).
4. ASME Boller and Pressure Vessel Code, Section VIII, Division 1.
5. ARl Standard 550/690 - Positive Displacement Compressors and Air Cooled Rotary Screw Water-Chilling
Packages.
. Conform to Intertek Testing Services, formerly ETL, for construction of chillers and provide ETL/CETL Listing label.
. Manufactured in facility registered to 1SO 9002.
OSHA - Occupational Safety and Health Act

oo

B. Factory Test: Chiller shall be pressure-tested, evacuated and fully charged with refrigerant and oil, and shall be
factory operational run tested with water flowing through the vessel.

C. Chiller manufacturer shall have a factory trained and' supported service organization that is within a 50 mile radius of
the site.

D. Warranty: Manufacturer shall Warrant all equipment and material of its manufacture against defects in workmanship
and material for a period of one year from date of initial start-up or eighteen (18) months from date of shipment,
whichever occurs first.

1.03 Delivery and Handling
A, Unit shall be delivered to job site with a Nitrogen holding charge

B. Unit shall be stored and handled per Manufacturers instructions.

C. Protect the chiller and its accessories from the weather and dirt exposure during shipment.

D. During shipment, provide protective covering over vulnerable components. Fit nozzles and open ends with plastic
anclosures.

PART 2 — PRODUCTS

2.01 CHILLER MATERIALS AND CONMPONENTS
A. General: Install and commission, as shown on the schedules and plans, factory assembled, charged, and tested air

Printed: 05/21/2010 AT 15:37
Fitename: YWR 14 A rtf Page 1 of 6




AIR COOLED SCROLL LIQUID CHILLER
YORK YLAA 60 HZ GUIDE SPECIFICATIONS

cooled scroll compressor chiller(s) as specified herein. Chiller shall be designed, selected, and constructed using a
refrigerant with Flammability rating of “1”, as defined by ANSI/ASHRAE STANDARD - 34 Number Designation and
Safety Classification of Refrigerants. Chiller shall include, but is not limited to: a complete system with a single
refrigerant circult 35 tons (123kW) and below, and not less than two refrigerant circuits above 35 tons (123kW), scroll
compressors, direct expansion type evaporator, alr-cooled condenser, refrigerant, lubrication system, interconnecting
wiring, safety and operating controls including capacity controller, control center, motor starting components, and
special features as specified herein or required for safe, automatic operation.

B. Cabinet: External structural members shall be constructed of heavy gage, galvanized steel coated with baked on
powder paint which, when subjected to ASTM B117, 1000 hour 6% salt spray test, yields minimum ASTM 1654 rating
of l16l:l.

C. Service Isolation valves: Service discharge (ball type) isolation valves are added to unit per system. This option also
includes a system high-pressure relief valve in compliance with ASHRAE15, (Factory-mounted.)

D. Pressure Transducers and Readout Capability
1. Discharge Pressure Transducers: Permits unit to sense and display discharge pressure.
2. Suction Pressure Transducers: Permits unit to sense and display suction pressure.

2.02 COMPRESSORS

Compressors: Shall be hermetic, scroll-type, including:

. Compliant design for axial and radial sealing

. Refrigerant flow through the compressor with 100% suction cooled motor.

. Large suction side free volume and oil sump to provide liquid handling capability.

. Compressor crankcase heaters to provide extra liquid migration protection.

. Annular discharge check valve and reverse vent assembly to provide low-pressure drop, silent shutdown and

raverse rotation protection.

. Initial Oil charge.

. Oll Level sightglass.

. Vibration isolator mounts for compressors.

. Brazed-type connections for fully hermetic refrigerant circuits.

10.Compressor Motor overloads capable of monitoring compressor motor current. Provides extra protection against
compressor reverse rotation, phase-loss and phase imbalance

Ot B b

O w~3m

2,03 REFRIGERANT CIRCUIT COMPONENTS
Each refrigerant circuit shall include: liquid line shutoff valve with charging port, low side pressure relief device,
filter-drier, solenoid valve, sight glass with moisture indicator, thermostatic expansion valves, and flexible,
closed-cell foam insulated suction line and suction pressure transducer.

2.04 HEAT EXCHANGERS
A. Evaporator, YLAA

1. Direct expansion type with refrigerant inside high efficiency copper tubes, chilled liquid forced over the tubes by
galvanized stee! baffles.

2. Constructed, tested, and stamped in accordance with applicable sections of ASME pressure vessel code for
minimum 450 psig (3103 kPa)refrigerant side design working pressure and150 PSIG (1034 kPa) water side
design working pressure.

3. Shell covered with %" (19mm), flexible, closed cell insulation, thermal conductivity of 0.26k ((BTU/HR-Ft,-°FJ/in.)
maximum. Water nozzles with grooves for mechanical couplings, and insulated by Contactor after pipe
instaflation.

4. Provide vent and drain fittings, and thermostatically controlled heaters to protect to -20°F (29°C) ambient in
off-cycle,

B. Air Cooled Condenser

Printed: 05/21/2010 AT 15:37
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AIR COOLED SCROLL LIQUID CHILLER
YORK YLAA 60 HZ GUIDE SPECIFICATIONS

1, Colls, Condenser colls are made of a single material to avoid galvanic corrosion due to dissimilar metals.
Coils and headers are brazed as one piece. Integral sub cooling is included. The design working pressure of
the coil is 650 PSIG(45 bar).

2. Low Sound Fans Shall be dynamically and statically balanced, direct drive, corrosion resistant glass fiber
reinforced composite blades molded into a low noise, full-airfoil cross section, providing vertical air discharge
and low sound. Each fan in its own compartment to prevent cross flow during fan cycling. Guards of heavy
gage, PVC (polyvinylchioride) coated or galvanized steel.

3. Fan Motors: High efficiency, direct drive, 6 pole, 3 phase, insulation class “F", current protected, Totally
enclosed Air-Over (TEAQ), rigid mounted, with douhle sealed, permanenily lubricated, ball bearings.

2,05 CONTROLS

A. General: Automatic start, stop, operating, and protection sequences across the range of scheduled conditions and
transients.

B. Microprocessor Enclosure: Rain and dust tight NEMA 3R/12 (IP55) powder painted steel cabinet with hinged,
latched, and gasket sealed door.

C. Microprocessor Control Center:

1. Automatic confrol of compressor start/stop, anti-coincidence and anti-recycle timers, automatic pumpdown
shutdown, condenser fans, evaporator pump, evaporator heater, unit alarm contacts, and chiller operation from
0°F to 125°F (-18°C to 52°C) ambient. Automatic reset to normal chiller operation after power failure.

2. Software stored in non-volatile memory, with programmed setpoints retained in lithium battery backed real time
clock (RTC) memory for minimum 5 years.

3. Forty character liquid crystal display, descriptions in English (or Spanish, French, Italian, or German), numeric data
in English (or Metric) units. Sealed keypad with sections for Setpoints, Display/Print, Entry, Unit Options & clock,
and OnfOff Switch.

4, Programmable Setpoints (within Manufacturer imits). display language; chilled liquid temperature setpoint and
range, remote reset temperature range, set daily schedule/haliday for start/stop, manual override for servicing,
low and high ambient cutouts, number of compressors, low liquid temperature cutout, low suction pressure cutout,
high discharge pressure cutout, anti-recycle timer (compressor start cycle time), and anti-coincident timer {delay
compressor starts).

5. Display Data: Return and leaving liquid temperatures, low leaving liquid temperature cutout setting, low ambient
temperature cutout setting, cutdoor air temperature, English or metric data, suction pressure cutout setting,
each system suction pressure, discharge pressure {opticnal), liquid temperature reset via a YORK ISN DDC or
Building Automation System (by others) via a 4-20mitliamp or 0-10 VDC input with optional BAS interface,
anti-recycle timer status for each compressor, anti-coincident system start timer condition, compressor run
status, no cooling load condition, day, date and time, daily start/stop times, holiday status, automatic or manual
system lead/lag control, lead system definition, compressor startsfoperating hours (each), status of hot gas
valves, evaporator heater and fan operation, run permissive status, number of compressocrs running, liquid
solenoid valve status, load & unload timer status, water pump status.

6. Systern Safeties: Shall cause individual compressor systems to perform auto shut down; manual reset required
after the third trip in 90 minutes. Includes: high discharge pressure, low suction pressure, high pressure switch,
and motor protector. Compressor motor protector shall protect against damage due to high input current or
thermal overload of windings.

7. Unit Safeties: Shall be automatic reset and cause compressors to shut down if low ambient, low leaving chilled
liquid temperature, under voltage, and flow switch operation. Contractor shall provide flow switch and wiring per
chiller manufacturer requirements.

8. Alarm Contacts: Low amblent, low leaving chifled liquid temperature, low voltage, low battery, and {per compressor
circuit): high discharge pressure, and low suction pressure.

D. Manufacturer shall provide any controls not listed above, necessary for automatic chiller operation. Mechanical
Contractor shall provide field control wiring necessary to interface sensors to the chiller contro! system.

Printed: 05/21/2010 AT 15:37
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AIR COOLED SCROLL LIQUID CHILLER
YORK YLAA 60 HZ GUIDE SPECIFICATIONS

2.06 POWER CONNECTION AND DISTRIBUTION
A. Power Panels:

1. NEMA 3R/12 (IP55) rain/dust tight, powder painted steel cabinets with hinged, latched, and gasket sealed outer
doors. Provide main power connection(s), control power connectlons compressor and fan motor start contactors,
current overloads, and factory wiring.

2. Power supply shall enter unit at a single location, be 3 phase of scheduled voltage, and connect to individual
terminal blocks per compressor. Separate disconnecting means and/or external branch circuit protection (by
Contractor) required per applicable local or national codes.

B. Compressor, control and fan motor power wiring shall be located in and enclosed panel or routed through liquid tight
conduit.

2.07 ACCESSORIES and OPTIONS
Some accessories and options supersede standard product features. Your YORK representative will be pleased to
provide assistance.

A. Microprocessor controlled, Factory installed Across the-Line type compressor motor starters as standard.

B. Outdoor Ambient Temperaturs Control
Low Ambient Control (Factory mounted):
Permits unit operation to 0°F ambient. Standard unit controls fo 25°F ambient.

High Ambient Control (Factory Mounted):
Permits unit operation above 115°F ambient.

C. Power Supply Connections:
Single Point Power Supply: Single point Terminal Block for field connection and interconnecting wiring to the
compressors. Separate external protection must be supplied, by others, in the incoming power wiring, which must
comply with the National Electric Code and/or local codes.

D. Control Power Transformer:
Converts unit power voltage to 120-1-80 (500 VA capacity). Factory-mounting mcludes primary and secondary
wiring between the transformer and the control panel.

E. Protective Chiller Panels (Factory or Field Mounted)
1. Louvered/Wire Panels: Louvered steel panels on external condenser coils painted as per remainder of unit
cabinet. Heavy gauge, welded wire-mesh, coated to resist corrosion, around base of machine to restrict
unauthorized access.

F. Flow Switch (Field-mounted): Vapor proof SPDT, NEMA 4X switch { ___ 150 PSIG or ___300 PSIG), -20°F to 2560°F.

G, Service Isolation valves: Service suction and discharge (ball type) isolation valves are added to unit per
system. This option also includes a system high pressure relief valve in compliance with ASHRAE1S.
{Factory-mounted.)

H. Hot Gas By-Pass: Permits continuous, stable operation at capacities below the minimum step of unloading to as low as
5% capacity (depending on both the unit & operating conditions) by mtroducmg an artificial load on the cooler, Hot
gas by-pass is installed on only one refrigerant circuit.

. Thermal Storage: Leaving chilled liquid setpoint range for charge cycle from 25° F to 20° F minimum with automatic reset
of the leaving brine temperature up to 40° F above the set point.

J. Low Temperature Process Brine: Leaving chilled liquid setpoint range 20° F to 50° F.

Printed: 05/21/2010 AT 15:37 ,
Filename: YwR14A rtf Page 4 of 6




YORK YLAA 60 HZ GUIDE SPECIFICATIONS
K. Building Automation System (EMS) Reset Interface: Chiller to accept 4 to 20mA, 0 to 10 VDC, input to reset the leaving
chilled liquid temperature.
L. Vibration Isolation (Field-mounted): 1. Elastomeric (Neoprene) Pad Isolators.
M. Sound Reduction (Factory-mounted):

1. Provide the following options as required to meet scheduled sound performance data at all load points.
a. Low speed, reduce noise fans (Factory-mounted).

b. Compressor Sound Blankets {Factory-mounted).

AIR COOLED SCROLL LIQUID CHILLER
|
|
|
|
\
|
|

CF)
100.0 95.0 102.0 98.0 86.0 85.0 90.0 87.0 83.0 | 81.0 96.0
86.1 89.3 101.0 98.0 86.0 94.0 90.0 87.0 §3.0 80.0 g6.0
57.0 76.2 101.0 98.0 85.0 94.0 80.0 86.0 83.0 80.0 g6.0
43.0 65.7 98.0 95.0 83.0 81.0 87.0 84.0 80.0 77.0 93.0
13.9 55.0 956.0 81.0 88.0 87.0 82.0 79.0 76.0 73.0 89.0

_ YLAA0101

Load % Ambient 63 125 250 500 1K 2K 4K 8K dBA
(°F)
100.0 95.0 75.0 72.0 89.0 68.0 63.0 60.0 56.0 54.0 69.0
86.1 89.3 74.0 71.0 69.0 67.0 63.0 60.0 56.0 53.0 69.0
57.0 76.2 74.0 71.0 68.0 67.0 63.0 59.0 56.0 53.0 69.0
43.0 65.7 71.0 68.0 ok 64.0 60.0 57.0 63.0 50.0 66.0
UNASS
IGNED
13.9 55.0 68.0 64.0 62.0 60.0 55.0 52.0 49.0 46.0 62.0

** Chilier is assumed to be a point source on a reflecting (hemispherical radiation)
PART 3 — EXECUTICN

3.017 INSTALLATION
A. General: Rig and Install in full accordance with Manufacturer's requirements, Project drawings, and Contract
documents,

B. Location: Locate chiller as indicated on drawings, including cleaning and service maintenance clearance per
Manufacturer instructions. Adjust and level chiller on support structure. [If equipment provided exceeds height of
scheduled chiller, installing contractor is responsible for additional costs associated with extending the height of
parapet or screening walls/enclosures.

C. Components: installing Contractor shall provide and install all auxiliary devices and accessories for fully operational
chiller.

D. Electrical: Coordinate electrical requirements and connections for alt power feeds with Electrical Contractor (Division
16).

Printed; 05/21/2010 AT 15:37
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AIR COOLED SCROLL LIQUID CHILLER
YORK YLAA 60 HZ GUIDE SPECIFICATIONS
E. Controls: Coordinate ali control requirements and connections with Controls Contractor.

F. Finish: Installing Contractor shall paint damaged and abraded factory finish with touch-up paint matching factory
finish,

Printed: 05/21/2010 AT 15:37
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YORK® Air Cooled Scroll Chiller

Performance Specification
A JOHNSON CONTROLS COMPANY :

| Oty | Model No. _Volts/Ph/Hz | Ref
CH-1 1 YLAAO101YE17 200/3/60 R410A
Pin No: YLAAOI01YEI7XBASXTXATXBLXCXX44SXXXXXHXXVSAQXXXXIBXXXXNOXXXXX
Evaporator Data dif erformaiice Data
EWT (°F) 54.0 Ambient Temp. (°F) EER / COP 10.0/2.9
LWT (°F) 44.0 Altitude (ft.) EER IPLV/COP IPLV 14.9/4.4
Design Flow Rate (gpm) 233.2 ) T
Pressure Drop (ft.) 12.0 Rigging Wt. (lbs.) 6539
Fluid Water Operating Wt. (Ibs) 6967
Fouling Factor 0.00010
Water Volume. (gal) 51.0
Circuit 1 2 3 4
Compressor RLA 55.8/55.8/55.8 109.6/109.6
Compressor Start Current (LRA) 425.0/425.0/425.0 599.0/599.0
Fan QTY/FLA (each) 2/7.6 4/1.6
Min. Circuit Ampacity 459.6
Min. Non-Fused Disconnect (Amps) 600
Min, Dual Element Fuse Size {Amps) 500
Max. Dual Element Fuse Size (Amps) 500
Min. Circuit Breaker {Amps) 500
Max. Circuit Breaker (Amps) 500
Wire Lugs Per Phase* 1
Wire Range (Lug Size) (Ly#4 - 500
Total Amps 4322 _ Operating Condition Electrical D;
Inrush (PW) Amps 599.0 Compressor kW 106.6
Starter Type Across the Line Total Fan kW 10.1

Total kW 116.7

RATED AND CERTIFIED IN ACCORDANCE WITH ARI STANDARD 550/590,

* "
Notes: Use Copper Conductors only

e - Part Load Rating Data. L .
Load % Ambient (°F) Capacity (Tons) ) Unit Efficiency
100.0 95.0 97.3 106.6 10.0/2.9
86.1 89.3 88.1 84.0 © 112733
57.0 752 65.2 452 14.1/4.1
43.0 65.7 49.8 32.1 16.1/4.1
13.9 55.0 15.9 92 17.5/5.1
Project Name: OAK HILLS - CHILLER York Contract No.:
Printed: 05/21/2010 AT 15:32 Unit Version: 9.84. FDW (Data Source: v5_59) Performance

Unit Folder: YLAACA YORKworks v.9,84 Page 1 of 2




A JOHNSON CONTROLS COMPANY

oustic Sound Blank

Air Cooled Scroll Chiller
Performance Speclflcatlon

Load % AlElb[;:nl 63 125 250 500 2K 4K 8K LWA
°F

100.0 95.0 102.0 99.0 96.0 950 87.0 83.0 81.0 96.0

86.1 393 ] 1010 98.0 96.0 94.0 87.0 83.0 80.0 96.0

57.0 752 101.0 98.0 95.0 94.0 86.0 83.0 80.0 96.0

43.0 65.7 98.0 55.0 93.0 91.0 84.0 80.0 71.0 93.0

13.9 55.0 95.0 61.0 89.0 87.0 79.0 76.0 73.0 89.0

Load% )

2K 4K 8K

Ambient 63 500 dBA

(°F)
100.0 95,0 75.0 72.0 69.0 68.0 60,0 56.0 54.0 69.0
86.1 §9.3 74.0 71.0 69.0 67.0 60.0 56.0 53.0 69.0
57.0 752 74,0 71,0 68.0 67.0 59.0 56,0 53.0 69.0
43,0 65,7 71.0 68.0 66.0 64.0 57.0 53.0 50.0 66.0
13.9 55.0 68.0 64.0 62.0 60.0 52,0 49.0 46.0 62.0

** Chiller is assimed to be a point source on a reflecting surface (hemispherical radiation)

Pel'formanc'é‘:Dat _

54.0

EER./COP

44.0

EER IPLV/COP IPLV

2332

Altitude (1.

Capaclty (Tons)

T 120

Water

2000010

:5Water V

olume(gal) il 51.0

Project Name: QAKX HILLS - CHILLER
1 05/21/2010 AT 15:32

Printed
Unit Fo

Ider: YLAACA

Unit Version: 9.84. FDW (Data Source: v5_59)
YORKworks v.9.84

York Contract No.:
Performance
Page 2 of 2
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1.0 OVERVIEW

The current best practices for DX system piping are
outlined in this document for systems using R-22,
R-134a and R-407C refrigerants.

The objectives that influence the design of piping sys-
tems for refrigeration systems are to:

+ Ensure proper refrigerant feed to evaporators

+ Provide economical pipe sizes without excessive
pressure drop

» Ensure lubricating oil return to the compressor by
preventing excessive amounls of oil from being
trapped in the system

« Minimize the loss of oil from the compressors

« Prevent lignid refrigerant or excessive amounts
of oil from entering the compressor cither during
operation or during idle time

Improper design and sizing of refrigerant piping may
result in loss of system efficiency and/or eventual fail-
ure of the system. Factors that must be considered
in a piping design are the inter-relationships between
velocity, pressure, friction, as well as, economics. Eco-
nomics favor the use of the smallest possible line
sizes. However, high suction and discharge line pres-
sure drops will cause loss in capacity and increased
power consumption. Another important design crite-
rion is oil return to the compressor. The refrigerant line
velocities have to be sufficiently high to carry oil up
suction or hot gas risers at all operaling capacilics.

Sections 2.0 and 3.0 deal with refrigerant line sizing
from a frictional pressure drop and oil return point of
view. Section 5.0 discusses hot gas bypass arrange-
ments, Losses in valves and fittings are discussed in
Section 6.0. Multiple compressor piping recommenda-
tions are covered in Section 7.0. Tables arc provided
with factors for proper refrigerant line sizing.

20 REFRIGERANT LINE SIZING

The pressure drops (line losses) are typically pre-
sented as a given change in the corresponding satu-
ration temperature. The effect of line losses on the
capacity and energy consumption (kW/ton) is ilius-
trated in Figure 1. Line sizing is a balance between
pressure drop (reflected in system performance) and
oil return (for system reliability).

Pressure drop issues are addressed in Section 3.1 while
oil return considerations are deatt with in Section 4.0.

YORK INTERNATIONAL
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3.0 PRESSURE DROP CONSIDERATIONS

As mentioned previously, pressure drop calculations
are determined as pressure changes associated with
a change in saturation temperature of the refrigerant.
Systems are typically sized for pressure losses of 2°F
or less for the discharge, suction and liquid lines. This
is the conventional method for sizing and is accepted
practice throughout the industry {ASHRAE).

Tables I through 6 show capacities for R-22, R-134a
and R-407C at specified pressure drops for the various
refrigerant lines.

SUCTION LINE

110 ;

110
105

105
100 4
100

L

85
90 4

80
85 4

85
80

80

{ine Loss Line Loss 1007359
2°F Suction 4°F Suction
Line Loss Line Loss

DISCHARGE LINE

No Loss

140

i Capacity %
105+ Energy %

100
a5 4
a0
85 |
80
No Loss Line Loss Line Loss
2°F Discharge 4°F Discharge LDO0/360
Lina Loss Line Loss

FIG. 1 - EFFECT OF SUCTION AND DISCHARGE
LINE PRESSURE DROP ON CAPACITY AND

POWER (ASHRAE). (R-22 system operating at
100°F saturated condensing and 40°F saturaled evapor-
aling temperalure, Energy percentage is rated at kWhon.)

Section 3.1 will address suction line sizing while dis-
charge and liquid line sizing will be discussed in Sec-
tions 3.2 and 3.3, respectively.



3.1 SUCTION LINES

Pressure drop in the suction [ine reduces a system’s
capacity by forcing the compressor to operate al a
fower suction pressure in order to maintain the desired
temperature in the evaporator. The suction line is nor-
mally designed to have pressure drop no more than 2°F
change in saturation temperature due to friction, Tables
1, 3 and 5 contain suction line sizing data for refrig-
erants 22, 134a and 407C, respectively. Capacities for
Type L copper and steel tubes at three different pres-
sure drops of 2, 1 and 0.5°F at various satutated suction
temperatures and condensing temperature of 105°F are
provided. Correction factors for capacity for condens-
ing temperatures other than 105°F is given in the notes
at the bottom of Tables 2, 4 and 6 for the above men-
tioned refrigerants.

For low pressure drops, the suction riser must be prop-
erly sized to ensure oil entrainment up the riser thereby
assuring oil is always returned to the compressor. This
is dealt with in detail in Section 4.0. When pipe size
needs to be reduced to ensure sufficient velocities for
oil return at partial loads, the pressure drops may get
excessive at full toad, This can be compensated for by
over sizing the horizontal and down run lines.

3.2 DISCHARGE LINES

Pressure loss in the discharge line increases the power
to capacity ratio (kW/ton) of the system and decreases
the compressor capacity. This is illustrated in Figure 1.
ASHRAE recommends a saturation temperature change
of 1°F based on frictional pressure drop for discharge
line sizing. Tables 2, 4 and 6 contain discharge line
sizing data for refrigerants 22, 134a and 407C, respec-
tively. Capacities are for a condensing temperature of
105°F and correction factors are given at the bottom of
the tables for other condensing temperatures.

3.3 LIQUID LINES

Pressure drop in liquid lines causes flashing of the
refrigerant and reduction in pressure at the liquid
feed device. ASHRAE recommends that systems be
designed so that the pressure drop be no more than |
to 2°F change in saturation temperature. Tables 2, 4
and 6 contain liquid line sizing data for refrigerants
22, 134a and 407C, respectively, based on frictional
pressure drop causing a 1°F change in saturation tem-
perature. Liquid subcooling is the only means of over-

coming the liquid line pressure loss to ensure liquid
entering the expansion device. Insufficient subcooling
may lead to flashing of liquid refrigerant in the liquid
line, which may result in degradation of system per-
formance. Liquid line risers are an additional source
of pressure loss. The loss in the risers is approxi-
mately 0.5 psi per foot of liquid lift (ASHRAE), Other
losses include those caused by accessories like sole-
noid valves, filter driers, hand valves, etc,

Liguid lines from the condensers to the receivers should
be sized for a refrigerant velocity of 100 fpm or less
1o ensure positive gravity flow without backup of liquid
flow (ASHRAE). Sizing data is provided in Tables 2, 4
and 6.

4.0 OIL CIRCULATION CONSIDERATIONS

All compressors inevitably fose some oil during normal
operation, The oil leaving the condenser is dissolved in
the liquid refrigerant and oil return through the liquid
line to the evaporator usually poses no problem. The
oil separated in the evaporator returns 1o the compres-
sor by gravity or by shear forces induced by the suction
vapor. Some systems utilize oil separators, but they are
not 100% effective, and hence the oil that finds its way
into the systemn needs to be returned to the compres-
sor. In systems where the capacity can be modulated,
the system piping needs to be designed to return oil at
the lowest load condition, while not imposing exces-
sive pressure drop at full load.

Section 4.1 describes the methodology used for sizing
of single and multiple suction risers as well as their con-
struction, Suction piping at multipte evaporator coils is
illustrated in Figures 3 and 4 of Section 4.2, Tot gas
riser sizing details are addressed in Section 4.3.

4.1 SUCTION LINE SIZING

Many systems contain a suction riser because the evap-
orator is located at a lower level than the compressor.
Oil circulating in the system returns up the snction riser
with the returning gas. The principal factors that govern
the transport of oil by refrigerant vapor are the vapor
velocily, vapor density, and inside pipe diameter.

Suction risers must be sized for the minimum capacity,
Table 7 lists minimum refrigeration capacity for vari-
ous pipe sizes at various saturated suction and suction
gas temperatures for refrigerants 22, 134a and 407C.

YORK INTERNATIONAL
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FIG. 2A — DOUBLE SUCTION RISER DESIGN
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FIG. 2B — DOUBLE SUCTION RISER DESIGN

When a suction riser is sized to allow oil return at mini-
mum load condition, the pressure drop in this line may
be too high when operating at full load. If a correctly
sized suction riser causes excessive pressure drop at
full toad, a double riser should be used. Figures 2A
and 2B shows two methods of riser construction. The
operation of the double riser is as follows:

Riser A is designed for the minimum load possible.

Riser B is sized for satisfactory pressure drop through
both risers at full load, Riser B is sized such that the
combined cross sectional arca of A and B is equal to
or slightly greater than that of a single pipe sized for
an acceptable pressure drop at full load without any
consideration for ol return at minimum load. The com-
bined cross sectional area, however, should not exceed
that of a single pipe that would return oil in an upflow
riser under maximum load conditions.

During minimum operation, the gas velocity is not suf-
ficient to carry oil up both the risers. Oil tends to accu-
mulate in the trap between the two risers until riser B
is completely seafed off. The gas velocity is now suf-
ficient to carry oil along riser A.

The trap capacity should be maintained to a minimum

by close coupling fittings otherwise the oil hold-up
could lower the oil level in the compressor crankcase,

YORK INTERNATIONAL

thereby impairing compressor operation. The two risers
form an inverted loop and enter the horizontal line.
This prevents oil drainage into risers that may be idle
during part load operation. Another situation that war-
rants the use of double suction risers is when multiple
compressors are used in a circuit. In this case, one con-
tinues io operate while the others may shut down, and
the ratio of maximum to minimum capacity becomes
large.

4,2 MULTIPLE EVAPORATOR COILS

Suction lines should be designed such that oil from
the active cvaporator does not drain into an idle one.
Figures 3A through 3D show the recommended piping
construction for multiple evaporators and their relative
positions with respect to the compressor. Figure 4
shows the typical piping for evaporators above and
below a common suction line. All horizontal runs
should be level or pitched approximately 1/4" per linear
foot toward the compressor to ensute oil return,

The traps after the evaporator suction outlets are rec-
ommended to prevent erratic functioning of the ther-
mal expansion valve. The expansion valve bulbs are
focated on the suction lines between the evaporator and
these traps. The traps serve as drains for refrigerant and
helps prevent accumulation of liquid under the valve
bulbs during compressor off cycles.
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FIG. 3A — SUCTION LINE PIPING ON MULTIPLE
EVAPORATOR

Multiple Evaporators Stacked on
Same Level ~ Compressor Above
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FIG. 3B — SUCTION LINE PIPING ON MULTIPLE
EVAPORATOR
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FIG. 3C — SUCTION LINE PIPING ON MULTIPLE
EVAPORATOR COILS
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FIG. 3D — SUCTION LINE PIPING ON MULTIPLE
EVAPORATOR COILS
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4.3 HOT GAS LINE SIZING

Low pressure drops are desired in hot gas fines. How-
ever, oversized lines can reduce gas velocities to the
extent that oil is not transported by the refrigerant. There-
fore, when using multiple compressors with capacity
control, a hot gas riser should be appropriately sized to
transport oil at all possible load conditions, Table 8 lists
the minimum capacity in tons for oil fransport up hot
gas risers of different sizes for refrigerants 22, 134a and
407C. The capacities are given for various saturated con-
densing temperatures and discharge gas temperatures.

In installations with multiple compressors and with
capacity control, a vertical hot gas line designed for oil
transport at minimum load may cause excessive pres-
sure drop when operating at full load. In such cases,
either a double riser or a single riser with an oil sep-
arator should be used. A double hot gas riser can be
applied similar to the case of the suction line. Figure
5 shows a schematic of a double hot gas riser design.
Section 4.1 should be referred to for the operating prin-
ciple and sizing of the risers.

As an alternative ta double risers, a single riser and an
oil separator can be used. The separator is located just
before the riser so that any oil draining back down the
riser accumulates in the oil separator. The oil is then
returned to the compressor by feed mechanisms such as
a pump, eic. Horizontal lines should be level or pitched
approximately /4" per linear foot in the direction of
gas flow to facilitate transport of oil through the system
and back to the compressor. Mufflers are recommended
to dampen discharge gas pulsations. Mufflers should

YORK INTERNATIONAL
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be installed horizontalty or in the downflow portion of
the hot gas line immediately after the compressor, The
gas velocity through the muffler being lower than that
through the line, there is a tendency of oif to accumulate
within the muffler, The muffier should be instatled such
that it prevents the accumulation of oil.

el

To
Cond.
From Comp. From Gomp. From Comp.
1 #2 #3
Hot Gas Discharges
i S = 5 o
LD07368

FIG. 5 -~ DOUBLE HOT GAS RISERS

5.0 HOT GAS BYPASS ARRANGEMENTS

Most compressors are equipped with unloaders that
help the compressor start with a low starting torque and
permit capacity control without stopping the compres-
sor, Reduction of starting torque can also be accom-
plished by using a manual or automatic valve between
the compressor discharge and suction lines, To avoid
overheating the compressor, the valve is opened only
during the start of the compressor and closed when the
compressor attains full speed.

Figures 6{a) through 6{d) show various recommended
bypass arrangements (ASHRAE). Figure 6(a) shows the
simplest configuration. The compressor will overheat
when used for long periods of time. The arrangement
in Figure 6(b) shows the use of hot gas bypass to the
exit of the evaporator. It is recommended that the expan-
sion vaive bulb be placed at least 5 feet downstream
from the bypass point entrance. In Figure 6(c), the hot
gas bypass enters after the thermostatic expansion valve
bulb. Another expansion valve provides liquid to the
bypass line for desuperheating purposes. The preferable
arrangement is shown in Figure 6(d). Here, the bypass
is connected into the low side between the expansion
valve and the entrance to the evaporator. If a distributor
is used, the bypass gas enters between the expansion
valve and the distributor. The hot gas bypass line should
be sized such that its pressure loss is only a small frac-
tion of the pressure drop across the valve.




6.0 LOSSESINFITTINGS AND VALVES

The refrigerant line capacity tables (Tables 1 through 6)
are based on pressure drop per 100 equivalent feet of
straight pipe, or combination of straight pipe and fittings
and valves with friction drop equivalent to 100 feet of
straight pipe. Pressure drop through fittings and vaives
is determined by establishing the equivalent straight
length of pipe of the same size. Tables 9, 10 and 11 give
the equivalent lengths of straight pipe for various fittings
and valves based on nominal pipe sizes (ASHRAE).

7.0 MULTIPLE COMPRESSOR PIPING

Piping design for field-erected multiple compressor
systems involves the need for nniform distribution of
oil and refrigerant among the compressors. The design
must also prevent oil and liquid refrigerant draining
back to the heads of idle compressors. Suction, dis-
charge and crankcase equalizing piping arrangements
are discussed in Sections 7.1, 7.2 and 7.3, respectively,

7.1 SUCTION PIPING

Suction piping in multiple compressors operating in par-
allel should be designed to maintain the same suction
pressure and ensure that il is returned in equal propor-
tions. All suction lines should be brought to a common
suction header. The suction header is a means of dis-
tributing oil and suction gas as uniformly as possible
between the compressors. The header should run above
the level of the compressor suction inlets so that oil can
return {0 the compressors by gravity. Figure 7 shows
a pyramidal or yoke-type suction header to maximize
pressure and flow equalization for three compressors
piped in paratlel (ASHRAE). In case of two compres-
sors in parallel, a single feed between (wo compressor
take offs is an acceptable configuration. The suction
header should be sized such that the suction gas and oil
separate. The suction flow for the compressors should be
tapped off at the top of the header and devices to feed the
oil back to the compressor need to be utilized.

& . Hot Gas Bypass
Valve

Evaporator

Th% rmal

Expansion Valva

Condenser

LDO7368

FIG. 6A — HOT GAS BYPASS ARRANGEMENTS
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FIG. 6B — HOT GAS BYPASS ARRANGEMENTS
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FIG. 6C —~ HOT GAS BYPASS ARRANGEMENTS
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FIG. 6D — HOT GAS BYPASS ARRANGEMENTS
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7.2 DISCHARGE PIPING

Figure 7 also shows the piping arrangement for the
discharge piping. The arrangement is such that liquid
refrigerant and oil are prevented from draining back to
the heads of idle compressors. A check valve is recom-
mended in the discharge line to prevent refrigerant and
oil from migrating to the compressor heads, The piping
should be routed to a lower elevation so that a trap is
formed for the drainback. An oil separator, if used, may
serve as the trap,

7.3 CRANKCASE EQUALIZERS

When two or more compressors are connected, the
crankcases should be equalized. The compressors should
be placed on foundations and all equalizer tapping loca-
tions must be maintained level, An ol equalization line
should connect ali crankcases fo maintain uniform oil
tevels (refer to Figure 7).,

In order to allow the oil equalizer to perform satisfac-
torily, a gas equalizer should be installed above the oil
level (refer Figure 7). It should be piped such that oil ot

liquid refrigerant will not be trapped.

Suclion from
Harizontal Take-Offs to f—*— Evaporators
Each Compressor f 2 :1

%

(Gas

Oit Equalizer
1bo7ar3

FiG. 7 — CHILLERS WITH REMOTELY INSTALLED
DX COOLERS

8.0 CHILLERS WITH REMOTELY INSTALLED
DX COOLERS

Outdoor chillers with remote DX water cooler applica-
tions have grown in popularity. It is prudent practice

YORK INTERNATIONAL
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to design these systems so that the remote, indoor
DX cooler is as close to the outdoor section as possi-
ble. This assures oplimum performance, reduces piping
pressure penaities, and promotes reliability,

To assure these, the following recommendations should
be followed:

» Ttis suggested that the linear feet of piping be 200
feet or less,

» The total equivalent feet of piping (which includes
tees, elbows, fitlings, etc.) be 300 feet or less.

« The DX cooler should be no lower than 100 feet
betow the outdoor section.

¢ The DX cooler should be no more than 12 to 15
feet above the outdoor section. | The combined fric-
tion and static refrigerant liquid column penalty
should be no more than 25 psi.]

The design must be based on refrigerant lines {suction
and liquid) which will meet full load and provide for
proper oil return at the minimum system load condi-
tion. These should follow the practices contained in
this catalog. See Figure 8A, which #llustrates the DX
cooler at the same level as the outdoor section. Figure
B. illustrates the DX cooler below the outdoor section,
Figure 8C illustrates the DX cooler being above the
outdoor section. Regarding Figure 8C, the suction lines
should loop up | to 2 feet above the DX cooler suc-
tion refrigerant connections before they proceed down
vertically, This will altow any suction gas which con-
denses to drain back into cooler. A long radius etbow
should be used at {he botlom of the vertical drop
to trangition to the horizontal suction line {pitched
approximately 1/4" per linear foot foward the compres-
sor), which should be routed directly to the compressor
suction valve connection, without any traps, Thus, any
small amount of refrigerant which may condense in
the suction line will drain into the compressor whete it
will be vaporized by the compressor crankcase heater,
when the compressor is not operating. It is extremely
important that the compressor heater is sized to handie
the amount of condensed liquid that may occur in long
suction lines and that the heater is allowed to remain
energized during the compressor off cycle. Start-up
logic should prevent the compressor from restarting if
the crankcase temperature has not risen above the satu-
ration temiperature corresponding to the pressure of the
compressor crankcase. Typically, the crankcase tem-
perature is measured against the ambient and restart is
prevented if the crankcase temperature is not at feast

25°F above ambient,



Suction lines must rise above the
cooler and compressor, then slope to
the compressor suction inlet.

LD07374
Suction lines must rise above the
cooler and compressor, then slope to
the compressor suction inlet,
The horizontal suction lines should be
as short as possible,
LDO7376

FIG. 8B — REMOTE COOLER LOCATED BELOW THE CONDENSING UNIT
10
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Stuction lines must fall or slope toward
compressor suction inlet,
Trap as necessary.

LDG7376

FIG. 8C — REMOTE COOLER LOCATED ABOVE THE CONDENSING UNIT

9.0 OTHER PIPING SUGGESTIONS

When vertical suction or discharge lines are greater
than 25 fect, an extra oil trap is recommended for cach

25 feet of vertical rise,

Suction and hot gas bypass lines must be insulated to
help maintain optimum system performance.

Provisions should be made for contraction and expan-
sion of 3/4" per 100 feet of copper piping.

Installing suction and discharge lines underground
is not recommended. These have the potential to
become liguid traps, which will damage compressors
and reduce reliability,

Suction line accumulators may be required in certain
instances where large volumes of liquid can periodi-
cally return to the compressors.

If there are reliability concerns regarding a proposed
piping design, consult YORK Application Engineering
personnel for advice.

YORK INTERNATIONAL

10.0 SYSTEM CHARGE REQUIREMENTS

Equipment literature should be reviewed to dctermine
the necessary system charge requirements. There are
additional requirements for the suction, discharge and
liquid lines. Tables 12, 13, and {4 are included to help
the designer determine these piping requirements, which
need to be added to the equipment requirements to deter-
mine the total operating charge requirements. However,
the charge will need to be trimmed during the commis-
sioning process by a certified technician checking both
the subcooling and superheat under design conditions,

11.0 EXPANSION VALVE SENSING BULB
PLACEMENT

TXV sensing bulb mounting is of extreme importance,
The purpose of the bulb is to sense the temperature of
the refrigerant flowing through the suction line. Any-
thing that hampers the bulb from doing this accurately
will adversely atfect the long-term reliability of the
system,

1




The foflowing points must be stressed when consider-
ing how and where to mount the TXV bulb (a more
detailed explanation for each point mentioned is pro-
vided below the list).

You can think of the steps as Location, Location,
Strap-it and Wrap-i¢!

1. Location: The bulb should be mounted on a hori-
zontal run of piping at the outlet of the evaporator.

2. Location: The bulb should be mounted radially on
the suction fine so that liquid oil returning from the
evaporator does not influence the sensing bulb.

3. Strap-it: The bulb must be mounted to the suction
line using the pair of metal straps normally sup-
plied by the TXV manufacturer in order to provide
good thermal contact with the suction line.

4, Wrap-it: The sensing bulb and the suction line
must be thermally insulated with a vapor barrier!
so that ambient conditions do not affect the bulb,

A general rule should be to mount the TXV sensing
bulb on a horizontal run of suction line close to the
outlet of the evaporator for which it is supplying liquid.
In cases of multiple evaporators, especially stacked,
multiple evaporators, consideration must be given to

the avoidance of bulb locations subject to liquid drain-
ing from higher evaporators. Avoid mounting the butb
next to large massive items such as valves or flanges
that may act as a heat sink and influence the sensing
bulb. Likewise, do not mount the butb after a suction/
liquid line heat exchanger since the suction gas is going
to be artificially heated at that point.

The proper radial mounting location on the suction line
will vary depending on the diameter of the suction line.
Since the objective is to mount the bulb where it will
quickly sense liquid refrigerant traveling down the suc-
tion line, but not be falsely affected by normal amounts
of liquid oil returning from the evaporator, it stands to
reason that the bulb should be mounted as close to the
bottom of the line as possible, but not so close to the
bottom to be affected by any normal oil return through
the suction line. Smaller diameter suction lines will
require the bulb to be mounted more closely to the top
of the line, while large suction lines should have the
bulb mounted nearer to the bottom of the suction line.
On suction line sizes over 1.5 inches, YORK recom-
mends the buib to be mounted at 4 or 8 o’clock, Mount-
ing the bulb on sweeping inside or outside bends may
also result in false sensing of liquid oif, depending on
the piping geometry and consequentiy those locations
should be avoided. The oil will travel in the area of the

Vapor barrier must seal insulation o prevent

moilsture from entering insulation. Use sealant
around capillary tube penetration.

Insutation

4 O'clock position

Bulb

Use two (2) copper perforated straps at each

8 O'clock positlon

end of the bulb to tightly secure the bulb.

LOG7377

FIG. 9 —- THERMAL EXPANSION VALVE BULB MOUNTED RADIALLY ON THE SUCTION PIPING AT THE 4

AND 8 O'CLOCK POSITIONS
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pipe that gravity and velocity dictate. On long stretches
of horizontal 1uns, the oil will be in the bottom of the
pipe. On bends in the pipe, the oil may be forced along
the outside of the piping and it may even tend to swirl
around the piping under certain circumstances,

Since the sensing bulb is round and the suction line
is normally round, the contact area between the bulb
and the pipe is at best one single line of contact for
surface mounted sensing bulbs. With that in mind, the
method used to posttion the bulb and clamp it in place
is of utmost importance, Good heat transfer between
the bulb and outer surface of the suction line is critical
to TXV responding quickly to low and high suction gas
superheat conditions. On surface-mounted bulbs (not
inserted in a thermal wel), the bulb must be mounted
tightly nsing the manufacturer’s supplied mounting
hardware. Normally the mounting straps are made of
copper. This is not because copper straps are soft and
easy to bend. It is because copper straps provide an
additional path for heat transfer to occur between the
suction line and the bulb, The straps should be installed
tightly but not so tight as to deform the bulb or piping,.
Inaddition, if desired, heat conductive compound couldl
be added to further increase the heat transfer. Be care-
ful to install the bulb on a round, straight uninterrupted,
section of suction line., Do not straddle braze joints and
other irregularities in the piping that would prevent that
single line of contact over the length of the bulb-te-
pipe mating surface.

Regardless of how well the bulb is mounted, adequate
insulation must cover the bulb and surrounding suction
line to prevent the ambient conditions from influenc-
ing the sensing bulb. Insulation must not only be thick
enotigh to prevent the bulb from sensing ambient tem-
peratures, but also include a vapor barrier sufficient to
prevent any moisture from condensing on or around
the bulb mounting area. If the vapor batrier is compro-
mised, moisture may condense and form a pocket under
the insulation that eventually will damage the insulation
as well as cause erratic TXV operation. In low ambient
applications, the moisture may freeze which will fur-
ther hamper TXV operation and may cause eventual
damage to the piping and/or insulation system. Since
the capillary line attached to the bulb will penetrate the

YORK INTERNATIONAL
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vapor barrier, some method of sealing, such as a water-
proof caulking compound, around the capillary tube
should be used to keep the vapor batrier intact.

12,0 SUMMARY

Design recommendations have been provided for the
design and sizing of connecting piping in DX systems.

This information is compiled for refrigerants 22, 134a
and 407C, for all sizes of piping and range of capac-
ities that encompasses all of YORK’s current DX
products and are consistent with the industry practices
of ASHRAE. Following these recommendations will
result in optimal system performance and reliability.

13.¢ REFERENCES

ASHRAE Refrigeration and Fundamentals Handbooks,
American Society of Heating, Refrigerating and Air
Conditioning Engineers, Atlanta, GA.

York International, 1960, Refrigerant-12 Piping, Form
215.05-TM! (R-12).

York International, 1960, Refrigerant-22 Piping, Form
215.05-TMI (R-22).

York International, Refrigerant Piping — Compressors,
Form 215.05-TM11.

York International, Refrigerant Piping — Suction Lines,
Form 215.05-TMO09.

York International, Refrigerant Piping — Suction Lines,
Form 215.05-TM 12,

1 A vapor barrier consists of a moisture proof material
such as aluminum foil, plastic tape, etc. that will pre-
vent water vapor from passing through the insulation
material around the suction line. The vapor barrier
must be installed on the outside (warm side) of the
insulation material and must be sealed so that water
vapor cannot go around it
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TABLE 2 — DISCHARGE AND LIQUID LINE CAPACITIES IN TONS FOR REFRIGERANT 22

LINE SiZE DISCHARGE LINES {(Jt = 1°F, Ip = 3.03 PSI) LINE SIZE LIQUID LINES
TYPEL SATURATED SUCTION TEMPERATURE, °F TYPE L. VEL.=100 (t=1°F
COPPER, 0.D. -40 =20 0 20 40 COPPER, 0.D. FPM [p=3.03
112 0.75 0.78 0.8 0.83 0.85 112 24 3.7
5/8 1.4 1.5 1.5 1.6 1.6 5/8 3.8 7.0
314 2.4 25 2.6 28 2.7 34 5.7 12.0
7/8 3.7 3.8 4.0 4.1 4.2 7/8 8.0 18.6
1-1/8 7.5 7.8 8.0 8.3 8.5 1-1/8 13.6 37.8
1318 13.1 13.5 14.0 14.4 14.8 1-318 20.7 66.1
1-5/18 20.6 21.4 22.1 22.8 23.4 1-5/8 29.3 104.7
244/8 42,7 44,2 45.7 47.1 48.4 2-1/8 51.0 217.5
2-5/8 75.3 78.0 80.6 83.1 85.3 2-518 78.7 385.0
3-118 119.9 124.3 128.4 132.3 1359 3118 i12.3 615.0
3-5/8 177.9 184.4 190.6 196.3 201.8 3-5/8 151.8 914.6
4-1/8 250.6 2569.7 268.4 276.5 283.8 4118 197.4 1291.0
5-1/8 447.0 463.3 478.7 493.2 506.4 5-1/8 307.6 -
6-1/8 717.1 743.2 768.0 7912 | 81258 6-118 442.2 —
STEEL
IPS | SCH IPS SCH
112 40 1.5 1.6 1.7 1.7 1.8 112 80 3.9 5.8
3/4 40 3.3 3.4 35 3.6 3.7 314 80 7.1 13.1
1 40 6.1 6.4 6.6 6.8 7.0 1 80 11.9 25.8
1114 40 12.7 13.14 13.6 14.0 14.3 1-1/4 80 2141 55.4
1-112 40 18.0 19.7 20.3 21.0 215 1-112 80 29.1 84.5
2 40 36.6 37.9 38.2 40.4 41.5 2 40 55.3 196.5
24112 40 58.3 60.4 62.5 64.3 66.1 2412 40 78.9 313.4
3 40 103.0 106.7 110.3 113.6 116.7 3 40 121.8 554.0
4 40 209.6 217.3 224,56 231.3 237.5 4 40 208.8 1129.0
5 40 378.3 3921 4085.2 417.4 428.6 8 40 329.7 2039.0
6 40 611.1 633.3 654.4 674.1 692.3 8 40 476.2 3294.0

Capacilies are in tons of refrigeration.

{1p = Pressure drop due to line friction, psl per 100 feet equivalent
length.

{jt= Change In saturation temperature corresponding to pressure
drop, °F per 100 feet.

Line capacity for olher saturation temperatures [t and equivalent
lengths L.
Line capacity = Table capacity Table L, ) X (Actua! [Jt y 0%
Actual L, Tabte {1t
Saluration temperalure [}t for other capacities and equivalent lengths L.,
{t=Table (¢ (Aciual '-.) ( Actusl Capacity ) 18
Table L, Table Capacity

The refrigerant cycle for determining capacity is based on saturated
gas lsaving the evaporator and no subcooling In the condenser. Dis-
charge superheal is 105°F. The saturated suction temperature Is
40°F for liguid line sizing.

YORK INTERNATIONAL

Multiply table capacitics by the following factors for
condensing temperatures other than 105°F.

CONDENSING SUCTION DISCHARGE
TEMPERATURE, °F LINE LINE
80 1.12 0.82
80 1.07 0.89
100 1.03 0.96
110 0.97 1.03
120 0.92 1.10
130 0.87 1.16
140 0.82 1.22
16
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TABLE 4 - DISCHARGE AND LIQUID LINE CAPACITIES IN TONS FOR REFRIGERANT 134a

LINE SIZE DISCHARGE LINES {(Jt = 1°F, p = 2.2 PSl) LINE SIZE LIQUID LINES
TYPEL SATURATED SUCTION TEMPERATURE, °F TYPE L. VEL.=100 Gt=1°F
COPPER, 0.D. 0 20 40 COPPER, 0.D. FPM Op=22
12 0.54 0.57 0.59 112 2.4 37
5/8 1.0 1.1 1.1 518 3.8 7.0
314 1.7 1.8 1.9 34 5.7 12.0
7i8 2.7 2.8 2.9 7/8 8.0 18.6
1-1/8 5.4 5.7 5.9 1-118 13.6 37.8
1-3/8 9.4 9.9 10.4 1-318 20.7 66.1
1-5/8 14.9 15.6 6.4 1-518 29.3 104.7
2118 30.8 32.4 33.9 2-118 51.0 217.5
2-518 54.4 571 59.8 2-518 78.7 385.0
3-1/8 86.7 91.0 95.2 3-1/8 112.3 615.0
3-518 128.7 135.1 141.4 3-518 151.8 914.6
4-1/8 181.3 160.4 199.1 4-1/8 197.4 -
5-1/8 323.5 339.7 3554 6-1/8 307.6 -
6-1/8 519.2 545.2 570.3 6-1/8 4422 —
STEEL STEEL
IPS SCH IPS SCH ]
112 80 0.80 (.83 0.87 112 80 3.2 5.6
314 80 1.8 1.9 2.0 34 80 7.1 16.0
1 80 3.5 3.7 3.9 1 80 11.8 31.5
1-1/4 40 8.2 9.7 10.1 1-1/4 80 211 67.9
1112 40 13.8 14.5 5.2 1112 80 291 103.7
2 40 26.6 28.0 29.2 2 40 56.3 242.0
2112 40 42.4 44,6 46.6 2412 40 78.9 386.7
3 40 75.0 78.7 823 3 40 121.8 684.8
4 40 152.6 160.2 167.6 4 40 200.8 -
5 40 275.4 289.2 02.5 8 40 328.7 -
6 40 4448 467.1 488.5 8 40 476.2 -

Capacities are in tons of refrigeration,

[p = Pressure drop due to line friction, psl per 100 feet equivalent
fength,

[Jt= Change In saturation temperature corresponding to pressure
drop, °F per 100 feet,

Line capacity for ofher saturation temperatures [t and equivalent
fengths L.

Line capacily = Table capacity Table L,y x /Actual Gt y °%¢
(Aciual '—.) ( Table [J¢ )
Salturation temperature [t for other capacities and equivalent lengths L,
ft=Table Ot sActuall, Aclual Capacity y '#
( Table '—.) ( Table Capacity

The refrigerant cycle for determining capacity is based on saturated
gas leaving the evaporator and ne subcooling In the condenser. Bis-
charge superheat is 105°F. The salurated suclion temperature is
40°F for liguid line sizing.

YORK INTERNATIONAL

Multiply table capacities by the following factors for
condensing temperatures other than 105°F.

CONDENSING SUCTION DISCHARGE
TEMPERATURE, °F LINE LINE
30 1.14 0.81
90 1.09 0.89
100 1.03 0.66
110 0.97 1.03
120 0.91 1.10
130 0.84 1.16
140 0.78 1.20
17
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FORM 050.40-ES2 (1201)

TABLE 8 — DISCHARGE AND LIQUID LINE CAPACITIES IN TONS FOR REFRIGERANT 407C

LINE SiZE DISCHARGE LINES ([Jt = 1°F, [Jp = 3.28 PSI) LINE SIZE LIQUID LINES
TYPE L SATURATED SUCTION TEMPERATURE, °F TYPEL VEL. =100 | [t=1°F
COPPER,0.D.| -40 20 0 20 40 COPPER, O.D. FPM {lp = 3.43
112 0.71 0.75 0.78 0.82 0.86 142 2.2 4.0
518 13 1.4 15 15 1.6 518 3.6 75
34 2.3 2.4 25 2.6 27 a4 5.4 12.9
718 35 3.7 3.9 40 42 718 7.5 19,9
1118 7.0 7.4 7.8 8.2 8.5 1-118 12.7 40.3
1-3/8 12,3 12.9 13.6 14.3 14.9 1-3/8 19.4 70.3
1-518 9.3 20.4 21.5 22.5 235 1-5/8 27.5 111.2
2418 40.0 42.2 44.4 46.5 48.6 2-1/8 47.8 230.5
2-5/8 70.5 74.5 78.3 82.1 85.6 2-5/8 737 407.3
3148 1123 | 1186 1248 | 130.7 136.4 a8 105.2 649.6
3-518 1666 | 176.0 185.1 193.9 202.3 3-5/8 142.3 965.0
4-1/8 2347 | 2478 260.7 | 273.1 284.9 4-1/8 185.0 1360.0
5-1/8 4185 | 4419 464.9 | 487.0 508.1 5-1/8 288.3 —
6.1/8 671.3 | 7089 74587 | 7812 815.0 6-1/8 414.4 -
STEEL '
IPS | SCH IPS | SCH
112 40 1.4 15 16 1.7 1.8 112 80 47 8.5
314 40 30 3.2 3.4 3.5 3.7 314 80 8.2 17.9
1 40 5.7 6.1 8.4 8.7 7.0 1 80 13.4 34.0
144 | 40 11.8 12.5 3.1 13.8 14.4 1414 80 23.1 70.0
112 | 40 17.7 18.7 19.7 20.6 21.5 1112 80 314 105.0
2 40 34.2 36.1 38.0 39.8 41.5 2 40 51.8 202.4
2412 | 40 545 57.5 60.5 63.4 6.1 2412 40 73.9 3227
3 40 96.2 101.6 106.9 112.0 116.8 3 40 114.2 570.2
4 40 195.8 206.8 2175 | 2279 | 2378 4 40 196.6 1161.0
5 40 | 3534 373.2 3025 | 4113 | 4200 5 40 300.0 -
6 40 | 5708 602.7 6340 | 6642 | 6929 6 40 446.2 -~

Capatcities are in tons of refrigeration.

[l = Pressure drop due o line friction, psi per 100 feet equivalent
length.

[Jt= Change in saturation temperalure corresponding to pressure
drop, °F per 100 feet,

Line capacily for other saturation temperalures [Jt and equivalent
lengths L.
Line capacity = Table capacity Table L,y x sActual [If y °
(Ac!ual Le) (Table ¢ )
Saturation temperature [}t for other capadities and equivalent lengths L,
0t = Table 0Of (Actual Lg) ( Actuat Capacily \ '#
Table i, Table Capaclty

The refrigerant cycle for determining capacity is based on saturated
gas leaving the evaporator and no subcooling in the condenser. Dis-
chaige superheat is 105°F. The safurated suclion temperature 13
40°F for lquid line sizing.

YORK INTERNATIONAL

Multiply table capacities by the following factors for
condensing {emperatures other than 105°F

CONDENSING SUCTION PISCHARGE
TEMPERATURE, °F LINE LINE
80 1.16 0.81
90 1.09 0.88
100 1.03 0.96
110 0.97 1.03
120 0.80 1.10
130 0.83 1.18
140 0.76 1.19
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TABLE 9 - FITTING LOSSES IN EQUIVALENT FEET OF PIPE (SCREWED, WELDED, FLANGED AND BRAZED

CONNECTIONS)
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TABLE 10 — SPECIAL FITTING LOSSES IN EQUIVALENT FEET OF PIPE (ASHRAE)
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FORM 050.40-ES2 (1201)

TABLE 11 — VALVE LOSSES IN EQUIVALENT FEET OF PIPE (ASHRAE)

N_‘;:::;:;??n?r Globe? 60° Wye 45° Wye Angle? Gate? Swing Check® LIft Check
318 17 ) B 6 0.6 5
12 18 9 7 7 0.7 6
34 22 " 9 3 0.9 8 Globe
1 29 15 12 12 10 10 and
1-1/4 38 20 15 15 15 14 vertical lift
112 43 24 18 18 18 16 same as
2 55 30 24 24 23 20 globe
valved
24112 89 35 29 29 2.8 25
3 84 43 35 35 22 30
3112 100 50 41 41 40 35 Angle lift
4 12 58 47 47 4.5 40 same as
5 140 71 58 58 6.0 - 50 angle
6 170 88 70 70 7.0 60 valve
NOTE:;

Losses are for valves In fully open position and with screwed, welded, flanged, or flared connections,

2 These losses da not apply to valves with needlepoint seals.

s Regular and shost paltern plug cock valves, when fully open, have the same loss as gale valve.

¢ Losses also apply lo the in-line, ball-type check valve,

4 For Y pattem globe lift check valve with seat approximately equal to the nominal pipe diameter, use values of 68° Wye valves for loss,
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TABLE 12 — REFRIGERANT CHARGE IN POUNDS PER 100 FEET OF SUCTION LINE

Saturated Suction Temperature, °F

Line Size, R-22 R-134a R-407C
0.D, «40 0 40 0 20 40 40 0 40
12 0.03 0.07 0.15 0.05 0.07 0.1 0.02 0.08 0.14
518 0.05 0,12 0.25 0.08 0.12 Q.17 0.04 0.10 0.22
314 0.07 0.18 0.37 0.11 0.17 0.26 0.06 0.15 0.33
7i8 0.10 0.24 0.51 0.16 0.24 0.36 0.08 0.21 0.46
1-1i8 0.17 0.42 0.87 0.27 0.41 0.61 0.14 0.36 0.79
1-318 0.26 0.64 1.33 0.41 (.62 0.92 0.21 0.55 1.20
1518 0.37 (.90 1.88 0.58 (.88 1.31 0.30 0.78 1.70
2-118 0.65 1.57 3.27 1.00 1.54 2.27 0.53 1.35 2.95
2-5/8 1.01 2.42 5.04 1.55 2.37 3.50 0.81 2.09 4.55
3-1/8 1.44 3.45 7.19 221 3.38 5.00 1.16 2,98 6.50
3-518 1.94 4.66 973 298 4,57 8.77 1.57 4.03 8.79
4118 2.52 8.06 12.65 3.88 5.94 8.79 2.04 5,24 11.42
541/8 3.93 9,45 19.71 6.05 9.26 13.70 3.17 8.17 17.80
6-1/8 5.65 13.58 28.34 8.69 13.31 18.70 4,56 11.74 2559

TABLE 13 — REFRIGERANT CHARGE IN POUNDS PER 100 FEET OF DISCHARGE LINE

Saturated Suction Temperature, °F

Line Size, R-22 R-134a R-407C
o.D. -40 0 40 0 20 40 -40 0 40
112 0.22 0.33 0.48 0.17 0.27 0.40 0.21 0.33 0.50
/8 0.35 0.53 077 0.27 0.43 0.65 0.34 0.53 0.80
3/4 0.53 0.79 1.15 0.41 0.64 0.97 0.50 0.78 1.19
7/8 0.73 1.10 1.60 0.57 0.89 1.34 0.70 1.00 1.65
1118 1.25 1.87 2.72 0.97 1.52 2,29 1.19 1.86 2.81
1-3/8 1.90 2.86 4.14 1,48 2,31 3.49 1.81 2.83 .28
1-5/8 2.69 4,04 5.86 2.09 3.28 4.94 2.57 4.01 6.06
2.1/8 4.67 7.02 10.20 3.63 5.70 8.59 4.47 6.97 10.55
2-5/8 7.20 10.83 15.72 5.680 8.79 13.25 6.89 10.74 16.27
3-1/8 10.28 15.45 22.45 8.00 12.54 18.92 9.83 15.34 23,22
3-5/8 13.91 20.90 30.36 10.82 16.96 25.59 13.30 20.74 31.40
4-1/8 18.08 27.47 39.46 14.08 22,05 33.26 17.29 26.96 40.82
51/8 28.17 42.34 61.50 21.91 34.37 51.84 26.94 42.02 63.62
6-1/8 40.50 60.87 88.41 31.50 49.40 74.52 38.73 60.41 91.46

Discharge superheat I8 105°F for R-22 and R-407C, and 85°F for R-134a.
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TABLE 14 —~ REFRIGERANT CHARGE IN POUNDS PER 100 FEET OF LIQUID LINE

FORM 050.40-E82 (1201}

Saturated Suction Temperature, °F

Line Size, R-22 R-134a R-407C
0.D. -40 0 40 0 20 40 -40 0 40
112 7.47 7.03 6.50 1.56 7.13 6.64 7.1 6.64 6.1
518 12.01 11.29 10.44 12,15 11.46 10.66 1.42 10.67 9.81
314 17.93 16.86 16.59 18.14 17.11 16.92 17.05 15.93 14.65
718 24.91 23.42 21.66 25.20 23.78 22,1 23.69 22.14 20.35
1-1/8 42,47 39.93 36.93 42,98 40.54 37.70 40.39 37.74 34.70
1-3/8 64.69 60.82 56.24 65.44 61.74 57.42 61.62 57.49 52.85
1-5/8 01.56 86.09 79.61 92.62 87.38 81.28 87.08 81,37 74.81
2118 159.30 | 148.80 | 138.50 161.10 | 152.00 141.40 151.50 141.60 130.10
2-5/8 245,60 | 231.00 | 213.680 248,50 | 234.40 218.00 233.60 218.30 200.70
3-1/8 350.60 | 328.70 | 304.80 354.70 | 334.60 311.20 | 333.40 311.60 286,40
3-5/18 474.20 | 44580 | 41230 479.70 { 452.60 420.90 451.00 421.40 387.40
4-1/8 616.40 | 579.60 | 538.00 623.60 | 588.40 547.20 586.20 547.80 503.60
5-1/8 960.70 | 903.30 | 835.30 971.80 | 917.00 852.80 913.70 853.80 784.00
6-1/8 1381.00  1299.00 |1201.00 | 1397.00 | 1318.00 1226.00 1313.00 1227.00 1128.00

Discharge superheat Is 105°F for R-22 and R-407C, and 85°F for R~134a.

YORK INTERNATIONAL
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Johnson 4))@

Controls

CONTRACTORS INSTALLATION CHECKLIST AND REQUEST FOR
START-UP of Air-Cooled Equipment

TO: : JOB NAMLE:
LOCATION:
YORK CONTRACT #:
' PHONE NO.: YORK PHONE NO.: 513-605-6045
FAX NO.: YORK FAX NO.: 513-489-7516

The following work (a8 checked below) is in progress and will be completed by:

Date that you wish for a York Certified Technician to begin the start-up process

THE FOLLOWING WORK MUST BE COMPLETED IN ACCORDANCE WITH INSTALLATION

INSTRUCTIONS AND TWO (2) WEEKS NOTICE IS REQUIRED FOR SCHEDULING OF START-UP.

A-WATER PIPING:

{7 Chilled water piping installed between cooler, pumps and cooling coils

[] All water piping checked for strain. Piping should not spring. when connections are broken at unit

[] Water piping leak tested and flushed. Water strainers cleaned after flushing. Piping systems filled with water and trapped air vented
[} Chilled water flow available to meet unit design requirements

[] Cooling load available

[ Pressure taps available on chiller piping (on chiller side of butterfly valves) for technician to verify design flows

[] Flow switch set at minimum flow (fo be confirmed by York Service technician)

C-ELECTRICAL WIRING:

[[] Power wiring completed to control panel
] Flow switches piped and wired per York wiring diagram
"] Power available

D-TESTING, DEHYDRATION AND CHARGING FOR SPLIT SYSTEMS (UNDER YORK
SUPERVISION IF SHIPPED LESS REFRIGERANT OR DISMANTLED):

{.] Unit and piping pressure tested by confractor
[] Unit must be dehydrated to 2000 microns and sit overnight. Vacuum confirmation witl be done by York Service technician,

] Refrigerant available by contractor near unit

DATE: CUSTOMER SIGNATURE:

Customer Print Name
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OPTIONAL 30 MONTHS (2 YEAR) PARTS & LABOR WARRANTY
FOR THE ENTIRE UNIT
YORK INTERNATIONAL CORPORATION
ENGINEERED SYSTEMS - YORK AMERICAS

PRODUCT TYPE: AIR COOLED COMPRESSOR SERIAL NUMBER(S):
YORK CONTRACT NO.:

UNIT MODEL NUMBER: YLAAOIQIYEL?

UNIT SERIAL NUMBER;

UNIT TAG 1Ix: YLAACA

UNIT LOCATION:

PROJECT NAME:  OQAK HILLS - CHILLER

INSTALLATION Shipping Date
ADDRESS:
The term of this agreement is 30 months, commencing and expires

LIMITED WARRANTY

WHEN PROPERLY ENDORSED, THIS PROTECTION PLAN BETWEEN YORK INTERNATIONAL
CORPORATION (YORK) AND CUSTOMER, WARRANTS, TO THE CUSTOMER NAMED HEREIN, PARTS AND
LABOR FOR THE ENTIRE UNIT. IT DOES NOT COVER REFRIGERANT COST, FREIGHT CHARGES, ***
UNASSIGNED ***0OR ANY OTHER COSTS,

THIS WARRANTY EXCLUDES IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, AND WE DO NOT ASSUME, OR AUTHORIZE ANY OTHER PERSON TO ASSUME
OTHER WARRANTIES FOR US. THIS WARRANTY IS OFFERED AS AN EXTENSION TO THE STANDARD
LIMITED WARRANTY (FORM 50.05-NM2) AND IS SUBIJECT TO THE SAME LIMITATIONS AND
EXCLUSIONS, EXCEPT WHERE NOTED.

THIS PROTECTION PLAN DOES NOT COVER FAILURE OR DAMAGE RESULTING FROM FIRE, FLOOD,
ABUSE, OR ACT OF GOD. ALSO EXCLUDED ARE DAMAGES OR FAILURES CAUSED BY INSTALLATION,
OPERATION, OR MAINTENANCE CONTRARY TO YORK RECOMMENDATIONS, OR THOSE OF THE
MANUFACTURER IF OTHER THAN YORK. IN NO EVENT SHALL YORK BE LIABLE FOR
CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGE, LOSS, OR INJURY. WARRANTY FOR
EXCHANGE OR PARTS PROCUREMENT SERVICE SHALL BE AVAILABLE THROUGH THE SERVICER
LISTED HEREIN DURING NORMAL WORKING HOURS.

DISTRICT SERVICE CFFICE:

OFFERED BY:

York Sélling Representalive Print/Sign Date
APPROVED BY:

York Ared Service Manager PrintSign Date
ACCEPTED BY;

Customer Signature Date

(Manufacturer’s Use Only)
AUTHORIZED BY: f Q_ﬁ’l 2 ' 05/21/2010 AT 15:20

Menager, Warranty Administration Date
Product Code Ref: 8223




OPTIONAL 66 MONTHS (5 YEAR) PARTS ONLY WARRANTY
FOR THE COMPRESSORS
YORK INTERNATIONAL CORPORATION
ENGINEERED SYSTEMS - YORK AMERICAS

PRODUCT TYPFE: AIR COOLED COMPRESSCR SERIAL NUMBER(S):
YORK CONTRACT NO,:

UNIT MODEL NUMBER: YLAAOIQIYEL7

UNIT SERIAL NUMBER:

UNIT TAG ID: YLAACA

UNIT LOCATION:

PROJECT NAME:  OAK HILLS - CHILLER

INSTALLATION Shipping Date
ADDRESS: '
The term of this égreement is 66 months, commencing and expires

LIMITED WARRANTY

WHEN PROPERLY ENDORSED, THIS PROTECTION PLAN BETWEEN YORK INTERNATIONAL
CORPORATION (YORK) AND CUSTOMER, WARRANTS, TO THE CUSTOMER NAMED HEREIN, PARTS ONLY
FOR THE COMPRESSORS. IT DOES NOT COVER REFRIGERANT COST, FREIGHT CHARGES, LABOR CQST,
OR ANY OTHER COSTS.

THIS WARRANTY EXCLUDES IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, AND WE DO NOT ASSUME, OR AUTHORIZE ANY OTHER PERSON TO ASSUME
OTHER WARRANTIES FOR US. THIS WARRANTY IS OFFERED AS AN EXTENSION TO THE STANDARD
LIMITED WARRANTY (FORM 50.05-NM2) AND IS SUBIECT TO THE SAME LIMITATIONS AND
EXCLUSIONS, EXCEPT WHERE NOTED,

THIS PROTECTION PLAN DOES NOT COVER FAILURE OR DAMAGE RESULTING FROM FIRE, FLOOD,
ABUSE, OR ACT OF GOD. ALSO EXCLUDED ARE DAMAGES OR FAILURES CAUSED BY INSTALLATION,
OPERATION, OR MAINTENANCE CONTRARY TO YORK RECOMMENDATIONS, OR THOSE OF THE
MANUFACTURER IF OTHER THAN YORK, 1IN NO EVENT SHALL YORK BE LIABLE FOR
CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGE, LOSS, OR INJURY. WARRANTY FOR
EXCHANGE OR PARTS PROCUREMENT SERVICE SHALL BE AVAILABLE THROUGH THE SERVICER
LISTED HEREIN DURING NORMAL WORKING HOURS,

DISTRICT SERVICE OFFICE;:

OFFERED BY:

York Selling Representative Print/Sign ' Date
APPROVED BY:

York Area Service Manager Print/Sign Date
ACCEPTED BY:

Customer Signature Date

(Manufacturer’s Uss Only)
AUTHORIZED BY: f % 2 05/21/2010 AT 15:20

Manager, Warranty Administration Date

Product Code Ref: 852¢




® Submittal
TWE The Trane Company
A Division of American Standard Inc.

A Date: June 26, 1998

s River City Mechanical

Sold To: Job Name: . | Y U
TEEPE'S RIVER CITY MECHANICAL New Delhi Middle School { A Eidd Pun ™M iw&«ﬁ% e )
2105 SCHAPPELLE Pontius Road !

CINCINNATI , OH 45240 CINCINNATI, OH 45202

The Trane Company is pleased to provide the enclosed submittal for your review and approval.

Products Included in this Submittal Package:
Qty Description
2 Water Cooled Helical Rotary Chillers (Simplex)

i 3 . oy ] [ e $‘¢§ s
Servial dF's UHAgT0BI6L, UABK 032 (b2

Specification Section 15671

NOTES:

e Chillers are in accordance with industry standard ARI Standard 550, ANSI/ASHRAE 15 — 1992 Safety Code for
Mechanical Refrigeration, ASME Boiler and Pressure Vessel Code, Section 8, ANSI B31.1 — Power Piping Code
National Electric Code (NFPA No. 70), and ASHRAE Standard 90-75.

Sound power levels for the chillers are in accordance with industry standard ARI 575.

Start-up and operator instruction by factory trained service personnel is included.

The refrigerant monitoring system is not included.

A complete sound package is standard.

The following warranties are included: one year parts warranty on the entire unit, five year replacement
compressor warranty, and one year labor warranty on the entire unit.

The attached information describes the equipment we propose to
furnish for this project, and is submitted for your approval.

Cincinnati - W. Schriner/M. Dangel
1807 Dalton Street

Cincinnati, OH 45214

Phone: 513-621-7126

Fax: 513-621-5299

CAUSERS\CORY.FELDKAMP_DOMAPPDATA\LOCAL\MICROSOF TWINDOWS\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\Z WOQAUBT\RAPID RUN MIDDLE CHILLERS.DOC Trane Sys




New Delhi Middle School
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Tag Data - Water Cooled Helical Rotary Chill

ers (Simplex)

ltem Tag(s) Qty | Description Model Number
A1 CH-1,CH-2 | 2 Series R CenTraVac | RTHB215
Product Data

Item: A1 Qty: 2 Tag(s): CH-1, CH-2

Water-Cooled Series R(TM) CenTraVac(TM)
215 Nominal Tons

Standard Cooling

UL/CUL Listing

Factory Insulation

Extended Length Shells

3 Pass Evaporator

L.H. Evaporator Connection

150 psi Evaporator Water Pressure
Internally Enhanced Evaporator Tubes
2 Pass Condenser

L.H. Condenser Connection

150 psi Condenser Water Pressure
Internally Enhanced Tubes

Unit Mounted Star Delta Starter
Standard Electrical Termination

460 Volt/60 Hertz/3 Phase

145 kW Motor

207 Max RLA

150 psi NEMA 1 Flow Switch x 2 (Fld)
CWR - Outdoor Air Sensor (Fid)

2-5th Year Replacement Compressor Warranty
1st Year Labor Warranty Whole Unit
Disconnect Switch

Start-Up

Fid = Furnished by Trane / Instailed by Others

Performance Data

Tags CH-1 CH-2

item A1 A1

Capacity (tons) 201.0 201.0

Design (kW) 142.0 142.0

Entering Evap. Water Temp. (F) 55.7 55.7

Leaving Evap. Water Temp (F) 42.0 42.0

Evaporator Flow (gpm) 351.0 351.0

Evaporator Pressure Drop (ft) 6.0 6.0

Evaporator Fouling Factor (hr-sq ft-deg F/Btu) 0.00025 | 0.00025

Entering Cond. Water Temp. (F) 85.0 85.0

Leaving Cond. Water Temp. (F) 96.3 96.3

Condenser Flow (gpm) 513.0 513.0

Condenser Pressure Drop (ft) 7.0 7.0

Condenser Fouling Factor (hr-sq ft-deg F/Btu) 0.00025 | 0.00025

Motor Full Load Amps (A) 206.0 206.0

Motor Locked Rotor Amps (A) 979.0 979.0

Part Load Performance Data (CH-1 & CH-2)

Percent 80% 60% 40% 25%

Capacity (Tons) 161 121 80 50

Entering Evap. Water Temp. (F) 53.0 50.2 47.5 45.4

Leaving Evap. Water Temp. (F) 42.0 42.0 42.0 42.0

Entering Cond. Water Temp. (F) 80.0 75.0 70.0 66.3

Leaving Cond. Water Temp. (F) 88.8 81.6 74.4 69.10

Design (kW) 100.0 69.0 46.0 38.0
Trane System Submittal Page 3 of 9
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Mechanical Specifications - Water Cooled Helical Rotary Chillers (Simplex)
Item(s): A1 Qty: 2 Tag(s): CH-1, CH-2

General

Exposed metal surfaces are
painted with an air-dry executive
beige primer-finisher prior to
shipment. Each unit ships with a
full operating charge of refrigerant
and oil. Molded neoprene
isolation pads are supplied for
placement under all support
points. Start-up and operator
instruction by factory trained
service personnel is included.

Compressor - Motor
Semi-hermetic, direct drive, rotary
compressor with: capacity control
slide valve, integral single-stage
economizer with no moving parts,
oil sump heater and differential
refrigerant pressure oil flow
system. Four pressure lubricated
rolling element bearing groups
support the rotating assembly.

Motor is a liquid refrigerant
cooled, hermetically sealed, two-
pole, squirrel cage induction
motor.

Evaporator

Shells are carbon steel plate.
Evaporators are designed, tested
and stamped in accordance with
ASME Code for refrigerant side
working pressure of 300 psig
(2068.5 kPa).

All tube sheets are carbon steel.
Evaporator tubes are individually
replaceable. Tubes are externally
finned, internally enhanced
seamless copper with lands at all
tube sheets. Evaporator tubes
are 1 inch (25.40 mm) in
diameter. Tubes are
mechanically expanded into tube
sheets.

Water pass arrangements are
flat-faced flange 150 psig (1034.3
kPa) waterside. Connections are
left-handed. Waterside is
hydrostatically tested at 1 1/2
times design working pressure,
but not less than 225 psig
(1551.5 kPa).

Condenser
Shells are carbon steel plate.
Condensers are designed, tested

and stamped in accordance with
ASME Code for refrigerant side
working pressure of 300 psig
(2068.5 kPa).

All tube sheets are carbon steel.
Condenser tubes are individually
replaceable. Tubes are
externally finned, internally
enhanced seamless copper with
lands at all tube sheets.
Condenser tubes are 3/4" (19.05
mm) in diameter. Condenser
tubes are mechanically expanded
into tube sheets and mechanically
fastened to tube supports.
Condenser baffle prevents direct
impingement of compressor
discharge gas upon the tubes.

Water pass arrangements are
flat-faced flange 150 psig (1034.3
kPa) waterside. Connections are
left-handed. Waterside is
hydrostatically tested at 1 1/2
times design working pressure,
but not less than 225 psig (
1551.5 kPa).

Refrigerant Circuit

A multiple orifice control system
consisting of an electronically
controlled expansion valve and a
fixed orifice, maintains proper
refrigerant flow at all operating
conditions.

Control Panel

Factory mounted microprocessor-
based control panel. Automatic
shutdown protection with manual
reset is provided for low
evaporator refrigerant
temperature and pressure, high
condenser refrigerant pressure,
loss of condenser water flow, high
motor temperature, low oil flow,
motor current overload, phase
reversal, phase loss, and severe
phase imbalance. Automatic
shutdown protection with
automatic reset when condition is
corrected is provided for loss of
chilled water flow, high
compressor discharge
temperature, under/over voltage,
and momentary power loss.

The unit control module (UCM)
utilizing the Adaptive Control(TM)

microprocessor automatically
takes action to prevent unit
shutdown due to abnormal
operating conditions associated
with low evaporator refrigerant
temperature, high condensing
temperature, and motor current
overload. If the abnormal
operating condition continues and
the protective limit is reached, the
machine will be shut down.

Operator Interface: Factory
mounted to the door of the control
panel, the operator interface has
a 16 button keypad for operator
input and a 2 line by 40 character
display screen. A chiller report,
refrigerant report, compressor
report, an operator configurable
custom report, operator settings,
service setting, service tests, and
diagnostics may be accessed by
pressing the appropriate button.
All diagnostics and messages are
displayed in "clear language".

Capacity Control

Each packaged chiller shall be
equipped with a capacity control
system. Capacity control shall be
obtained by an electronically
initiated hydraulically actuated
slide valve within the compressor
housing. Capacity reduction shall
be of the continuously
rebalancing type and shall be
fully proportional to the increase
or decrease in load with capacity
reduction down to 10 percent or
full load.

Safety Controls

The control system on the chiller
contains the following control and
safety devices: Manual controls
include control circuit stop and
start/reset switches. Safety
controls include compressor
motor starter (Wye-Delta type)
overloads, low oil level float
switches, high oil temperature
thermostats, high condenser
pressure switch, low evaporator
pressure switch, compressor
motor winding thermostat, chilled
water flow switch terminals, under
voltage/phase failure protection,
and freezestat/chilled water
thermostat. Automatic controls

Trane System Submittal
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New Delhi Middle School

June 26, 1998

include compressor motor Wye-
Delta starters, anti-recycle timer,
increment start timer, electronic
temperature load controller with
motor current draw limiter, and oil
sump heater interlock relays.
Refrigerant controls include load
solenoid valves, and unload
solenoid valves. Clear language
display alarms include power on,
low oil, high pressure,

compressor high motor
temperature, anti-recycle, and
compressor motor overloads.

Starter

Unit mounted NEMA 1 enclosure
with top power wiring access and
three-phase solid-state overload
protection. Factory installed and
wired 1 KVA control power
transformer provides all unit

control power (120 volt
secondary).

Insulation

All low temperature surfaces are
covered with 3/4 inch (19.05 mm)
Armaflex Il or equal (k=0.28),
including the evaporator, water
boxes and economizer lines.

Trane System Submittal
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- Water Cooled Helical Rotary Chillers (S

lex)
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imensions

UnitD
item

CH-1, CH-2

2 Tag(s)
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Field Wiring - Water Cooled Helical Rotary Chillers (Simplex)
CH-1, CH-2

2 Tag(s)

item: A1 Qty
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New Delhi Middle School June 26, 1998

Part/Order Number Summary

Product Family - Water Cooled Helical Rotary Chillers (Simplex)

Item Tag(s) Qty | Description Model Number

A1 CH-1,CH-2 | 2 Series R CenTraVac RTHB215

Field Installed Option Description | Part Number/Ordering Number

150 psi NEMA 1 Flow Switch x 2 (2) X13040029

CWR - Outdoor Air Sensor 5715-0666-0100
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