EVANSVILLE COMMUNITY SCHOOL DISTRICT

2" Amended Board of Education Regular Meeting Agenda’
Wednesday, July 15, 2015
6:00 p.m.

District Board and Training Center
340 Fair Street {Door 36)

Note, public notice of this meeting given by posting at the District Office, Levi Leonard Elementary
School Office, Theodore Robinson Intermediate School Office, J.C. McKenna Middle School Office, High
School Office,” Evansvifle School District Web Site: Evansville.k12.wi.us, and by forwarding the ggenda to
the Evansville Review, Union Bank & Trust and Eager Free Public Library.

I Roll Call: Kathi Swanson Sandra Spanton Nelson Mason Braunschweig
Eric Busse Melissa Hammann
John Rasmussen Amanda Koenecke

li.  Approve Agenda.

. Public Announcements/Recognition/Upcoming Events:
* Back To School Days — August 4, 3:00-7:00 pm; August 12, 10:00 am-2:00 pm
o First Day of School, September 1, 2015
e September 30, Annual School Board Meeting

V.. Public Presentations.

V. Information & Discussion:
A. Presentation on the High School Geothermal System Study.
B. Introduction of PMA Financial Network Inc. Advisor.
C. Health and Nursing Services Report.
D. Bus Transportation Contract, Ringhand Brothers, Inc.
E. Discussion on Fund 46 {L.ong Term Capital Improvement Trust Fund).
F. Discussion on Laude System.
G. School Sponsorship/Advertising.
H. Donation of Middle School Scoreboard in Gym and Backstop on Varsity Baseball
Field.
First Reading of Policies:
1. #345.53-Laude System
2. #424— Admission of Adult Students
3. #448-Students of Legal Age
4. #456-Student Assistance Program
1.  Second Reading of Policies:
1. #435-Early Dismissal
2. #441.1-S5tudent Government
3. #480-Student Support Services



VI.  Public Presentations.

VI, Business (Action Items):
A. Approval of Laude System.
B. Approval of Staff Changes: Support Staff and Teacher Resignations; Hiring of
Teachers; Hiring of Support Staff; and Hiring of Co/Extra-Curricular Activities.
C. Approval of Interim Director of Curriculum and Instruction.

Approval of Transportation Contract, Ringhand Brothers, Inc.

E. Approval of Donations — Middle School Scoreboard in Gym and Backstop on
Varsity Basebal! Field.

F. Approval of Continuous System Improvement Goals Action Plans.

G. Approval to Transfer Funds to Fund 46.

H. Resolution Authorizing Temporary Borrowing in An Amount Not To Exceed
$5,000,000; Issuance of Tax and Revenue Anticipation Promissory Notes; and
Participation In The PMA Levy and Aid Anticipation Notes Program.

I, Approval of Revised CESA 2 Contract.

J.  Approval of June 24 Regular Meeting Minutes.

o

ViIl.  Future Agenda — August 12 Regular Meeting Agenda.

IX. Adjourn.

The Evansville Community School District, in active partnership with families and the community, will
provide a positive learning environment that challenges all students to achieve personal excellence and
become contributing citizens of the world community.

Vision Statement:
Creating a culture of excellence in:
s Academic achievement
s Character development
®  Pursuit of arts, athletics, and other activities
e Community engagement
s Highly effective staff

This notice may be supplemented with additions to the agenda that come to the attention of the Board prior to the meeting. A
final agenda will he posted and provided to the media no later than 24 hours prior to the meeting or no later than 2 hours
prior to the meeting in the event of an emergancy,

Upon reasonable notice, effort will be made to accommodate the needs of people with disabilities through appropriate aids
and services. For additional information or to requast this service, contact the District Office at 340 Fair Street, 882-3387 or
882-3386. Persons needing more specific information about the agenda items should call 882-2387 or 842-3386 at least 24
hours prior to the meeting.
Posted: 7/9/15
Reposted: 7/10/15
Reposted: 7/14/15



EVANSVILLE COMMUNITY SCHOOL DISTRICT

Board of Education Regular Meeting Agenda/Briefs
Wednesday, July 15, 2015
6:00 p.m.

District Board and Training Center
340 Fair Street (Door 36)

Roll Call: Kathi Swanson Sandra Spanton Nelson Mason Braunschweig
Eric Busse Melissa Hammann
John Rasmussen Amanda Koenecke

Approve Agenda.

Suggested Motion: | move to approve the agenda as presented (OR add/delete items).

Public Announcements/Recognition/Upcoming Events:

¢ Back To School Days — August 4, 3:00-7:00 pm; August 12, 10:00 am-2:00 pm
e First Day of School, September 1, 2015

o September 30, Annual School Board Meeting

Public Presentations.

Information & Discussion:

A. Presentation on the High School Geothermal System Study — Enclosed is the final
version of the study. Mr. Josh Hinson, of MEP Associates, LLC, will be in attendance to
answer any questions you may have.

B. Introduction of PMA Financial Network, Inc. Advisor — Business Manager, Ms.
Treuden, has enclosed information. Michele Wiberg from PMA will be attending the
- meeting.

C. Health and Nursing Services Report — Nurse, Abbey Tway, has enclosed the 2014-
2015 Nursing Services Report. She will be at the meeting to answer any questions you
may have.

D. Bus Transportation Contract, Ringhand Brothers, Inc. — Ms. Treuden has enclosed
information. We are asking for approval later in the meeting.

E. Discussion on Fund 46 {Long Term Capital Improvement Trust Fund) — Ms. Treuden
has enclosed information. We are asking for approval later in the meeting.
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F. Discussion on Laude System — Discussion will continue from previous meetings. Ms.
Swanson will be asking the Board to approve, later in the meeting, implementing this
system, prior to continuing work on the policies. Mr. Everson has enclosed @ memo.

G. School Sponsorship/Advertising — Ms. Swanson will lead discussion. Enclosed is our
policy #851, Advertising in the Schools, and a document that Fort Atkinson used.
Some history — The Policy Committee had reviewed policy #851 in December 2013,
and brought to the Board, looking for direction, it went back to the Policy Committee,
who sent it to the Administrative Team, and back to Policy in March 2014, suggesting
a Sponsorship Committee be formed, and further discussion to be in January 2015. In
March 2015, Policy Committee decided to not take any action on this policy.

H. Donation of Middle School Scoreboard in Gym and Backstop on Varsity Football Field
— Enclosed are memos from Athletic Director, Mr. Cashore. Also is a picture of the
current scoreboard and proposed donated scoreboard. Mr. Cashore and Middle
School Principal, Mr. Knott, will not be at the meeting, so please forward any
guestions to them this week.

I.  First Reading of Policies:
1. #345.53-Laude System — Comes forward as a new policy.
2. #424— Admission of Adult Students — Suggestion to remove this policy.
3. #448-Students of Legal Age — Suggestion to remove this policy.
4. #456-Student Assistance Program — Comes forward with suggested changes.

J.  Second Reading of Policies:
1. #435-Early Dismissal — Suggestion for removal.
2, #441.1-Student Government — Suggestion for removal.
3. #480-Student Support Services — Suggestion for removal.

VI. Public Presentations.

VI Business (Action Items):
A. Approval of Laude System ~ Ms. Swanson is looking for Board approval to implement
this new system at the high school.

Suggested Motion: | move to implement the Laude System in grades 9-12.

B. Approval of Staff Changes: Support Staff and Teacher Resignations: Hiring of
Teachers; Hiring of Support Staff; and Hiring of Co/Extra-Curricular Activities — Plegse
approve the following:

Resignation
1. Support staff resignation of Cheryl Janes, Food Service Worker, effective June 25,
2015.

Suggested Motion: | move we accept the resignation of Cher\}I Janes, Food Service
Worker, effective June 25, 2015.
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2. Teacher resignation of Robert “Bobby” Von Kaenel, effective July 14, 2015, as
High School English Teacher.

Suggested Motion: | move we accept the resignation of Robert “Bobby” Von Kaenel,
High School English Teacher, effective July 14, 2015, pending receipt of $250 in
liquidated damages.

Hiring of Teachers

3. Hiring of Mark Schwartz, 3™ Grade Teacher. Mark grew up in Evansville and
graduated from Evansville High School, He attended college at the UW —
Whitewater and began his teaching career with the Friess Lake School District. In
2000, Mark decided to move to Florida where he worked in the Pinellas County
School District for 13 years. During his time in Florida, Mark received a Masters
Degree in Educational Leadership. In 2013, Mark moved back to Evansvilfe with
his family. He has been working for the School District of Janesville, teaching 3™
grade at Kennedy Elementary School. Although Mark developed strong personal
and professional relationships with the faculty and families at Kennedy, Evansville
is his home. Mark is eager to focus the rest of his career strengthening the School
District and community that serves his family. Mark replaces Erin Savaske, and
will be paid a salary of $55,132.

4, Hiring of Tamarag Wallisch, 3" Grade Teacher. Tamara grew up in Oregon and
graduated from Oregon High School. She attended college at the UW-Whitewater
and has taught for the lost seven years in the Parkview School District where she
was also the 8" Grade Volleyball Coach. Tamara took on many Leadership roles at
Orfordville Elementary School including being the PBS Coach and a member of the
School Improvement Team. Tamara brings a strong knowledge base around best
practices in Math instruction that will enhance the work being done at TRIS.
Tamara’s family is part of the Evansville Community School District and she is
excited to become a staff member where she will work tirelessly to ensure that alf
students are achieving at high levels. Tamara replaces Mackenzie Wade, and will
be paid a salary of 543,720.

5. Hiring of Keri Krebsbach, .83 EHS Choir. Keriis a highly qualified secondary fevel
Choir instructor who brings with her a passion for singing, music theory,
performance, and dance. Her six years of teaching experience in Tomah,
Boyceville, and Santa Fe, New Mexico, have provided her with ample experiences

. with choreography, piano, and voice lesson instruction. In her free time, she
enjoys singing in adult choirs, hiking, running, and yoga. Keri replaces, Gustavo
. Chaviano, and will be paid a salary of 533,512.

6. Hiring of Tristram Bisgrove, .50 HS Social Studies Teacher. Tristram is joining our
learning community in the role of .5 FTE Social Studies Teacher. Tristram has been
our Varsity JV Girls Soccer Coach since 2013, and has been a substitute teacher at
EHS in the past as well. He earned his BS degree from Eastern illinois University,
and his teaching certification from Edgewood College. Tristram replaces Kim
Meims, and will be paid a salary of §19,000.

7. Hiring of JoAnn Grovesteen, 20% Job Share Agreement Partner, with Nancy Greve
Shannon. JoAnn completed her education at Cardinal Stritch University and Milton
College. After teaching for two years in Janesville, Jo Ann began teaching in
Evansville. She retired from the Evansville Community School District in 2004 after
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serving the community for 31 years. Jo Ann subs frequently at Theodore Robinson
and across the district. She brings with her a wealth of experience teaching at o
variety of grade levels. Jo Ann is excited to join the 3" grade team and will be g
wonderful addition to our staff. JoAnn replaces Linda Volk and will be paid
59,193,40.

8. Hiring of Kathy Wille, 20% Job Share Agreement Partner, with Nicole Forster.
Kathy completed her education at California State University and National
University. She taught in California for one year before moving with her family to
Evansville in 2000. Kathy is a familior face in the Evansville Schools having subbed
for the District since 2011. Last year, she had o long term substitute position in 4t
grade at Theodore Robinson which allowed her to become familiar with the
curriculum and expectations at that grade level. Kathy is excited to join the 4t
grade team of teachers in the important work of educating the youth of our
community. Kathy will be paid $7,422.60.

9. Hiring of , ELL Teacher.

Suggested Motion: | move we hire the following teachers: Mark Schwartz,
Elementary Teacher, for a salary of $55,132; Tamara Wallisch, Elementary Teacher,
for a salary of $43,720; Keri Krebsbach, .83 Choir Teacher, for a salary of $33,512;
Tristram Bisgrove, .50 Social Studies Teacher, for a salary of $19,000; JoAnn
Grovesteen, 20% Job Share Teacher Agreement with Nancy Greve Shannon, for a
salary of $9,193.40; and Kathy Wille, 20% Job Share Teacher Agreement with Nicole
Forster, for a salary of $7,422.60.

Hiring of Educational Assistants

10. Hiring of Support Staff, Donnell Lyons, as an Educational Assistant. Donnell has
spent most of the past few years at home raising his four young daughters here in
Evansville. He has recently spent time working for Charter Communications.
Donnell volunteered at the Harvey Youth Center in Chicago and has also expressed
aninterest in coaching basketball within the District. Donnell replaces Jenny
Katzenmeyer who transferred to Levi, and will be paid 512.50/hour.

11. Hiring of Support Staff, David Soddy, as an Educational Assistant. Dave is
returning to the ECSD in an Educational Assistant role, in addition to the MS
Basketball Coaching position he currently holds. Dave has experience working as
an EA in multiple districts. Dave replaces Melissa Gray, and will be paid
512.50/hour.

12. Hiring of Support Staff, Jennifer Nelson, as a .50 Educational Assistant. Jennifer
brings a lot of experience working both in early childcare and special education in
schools to the ECSD. She has worked as a short term and long term Educational
Assistant throughout our District. Jennifer replaces Kristin Howlett who
transferred to JC, and will be paid $12.50/hour.

Suggested Motion: | move we approve hiring Support Staff, Educational Assistants,
Donnell Lyons, David Soddy, and Jennifer Nelson as a .50, at a rate of $12.50/hour, for
the 2015-2016 school year.
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Hiring of Co/Extra-Curricular Positions _

13. Hiring of Co/Extra-Curricular, Rya Counes, as Middle School Volleyball Coach. Rya
has four years of middle school volleyball coaching experience at JC McKenna
Middle School. Rya replaces Greg Vossekuil, and will be paid 51,550.

14, Hiring of Co/Extra-Curricular, Kendall Buttchen, as Boys Varsity Soccer Coach.
Kendall has coached Evansville High School’s Girls Varsity Soccer program the past

five years, along with eight years of Boys Junior Varsity Soccer here at the High
School. Kendall replaces Matt Smith, and will be paid §3,214.

15. Hiring of Co/Extra-Curricular, Keri Krebsbach, as HS Cross Country Assistant
Coach. Keri has significant personal long distance running experience and will be
enjoying her first coaching experience. Keri replaces Rob DeMeuse, and will be
poid 51,968.

16. Hiring of Co/Extra-Curricular, Dave Soddy, as High School Varsity Volleyball Coach.
Dave brings to our EHS volleyball program 21 years of volleyball coaching
experience. His coaching experiences include JV Coach at Altoona High School,
Head Varsity Coach at Johnson Creek High School, Head Varsity Coach at Mifton
High School and Head Coach at UW-Rock County. Dave replaces Kendall Buttchen,
and will be paid $3,214.

17. Hiring of Keri Krebsbach, HS Choir Director, for a stipend of 52,211,

18. Hiring of Co/Extra-Curricular, Mark Schwartz, as HS Assistant Football Coach.
Mark brings a good knowledge of football to our program with extensive coaching
experiences in track and basketball. Mark replaces Tony Wiemiller, and will be
paid § 2,296,

19. Hiring of Co/Extra Curricular, Dave Soddy, as HS Assistant Track. Dave joins the
EHS track program with 22 years of track coaching experience. Dave’s experience
includes assistant track positions at Aftoona, Janesville Craig, and Milton High
Schools and head girls track coach at Jefferson High School. Dave replaces Ernie
Mills, and will be paid 52,410.

20. Hiring of Co/Extra-Curricular, Taylor Mack, as 50% Pon Poms Coach for fall and
winter seasons. Taylor brings to the program dance and routine knowledge as
well as one year of JV coaching experience at EHS. Taylor replaces Marissa Pigott,
and will be paid 51,312 (5656 for fall and $656 for winter seasons).

21. Hiring of Co/Extra-Curricular, Rachael Knickmeier, as HS Frosh Volleyball. Rachael
brings a passion and energy to the EHS volleyball program with coaching
experiences in club volleyball programs including the Milton Aces, lowa
Performance and Wisconsin Performance. Rachael replaces Kate Wethal, and will
be paid 51,640.

22. Hiring of Co/Extra-Curricular, Melinda Molloy, as HS JV Volleyball. Melinda brings
a passion and energy to the EHS volleyball program with coaching experiences
including Mifton Aces Club Volleyball and Freshman/Junior Varsity at Middleton
HS for the past 14 years. Melinda replaces Jerry Dean, and will be paid $2,410.

Suggested Motion: | move we approve the hiring of cofextra-curricular positions for;
Rya Counes, Middle School Volleyball Coach, for a stipend of $1,550; Kendall Buttchen,
Boys Varsity Soccer Coach, for a stipend of $3,214; Keri Krebshach, HS Cross Country
Assistant Coach, for a stipend of $1,968; Dave Soddy, High School Varsity Volleyball,
for a stipend of $3,214; Keri Krebshach, HS Choir Director for a stipend of $2,211; Mark
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Schwartz, HS Assistant Footbali Coach, for a stipend of $2,296; Dave Soddy, HS
Assistant Track for a stipend of $2,410; Taylor Mack, 50% Pon Poms Coach for fall and
winter seasons, for total stipend of $1,312; Rachael Knickmeier, HS Frosh Volleyball,
for a stipend of $1,640; and Melinda Molloy, HS IV Volleyball, for a stipend of $2,410.

C. Approval of Interim Director of Curriculum and Instruction — Enclosed is the contract
of Alice Murphy, Interim Director of Curriculum and Instruction.

Suggested Motion: | move we hire Alice Mur;phy as the Interim Director of Curriculum
and Instruction for the 2015-2016 school year, at a salary of $86,192.

D. Approval of Trahsportation Contract, Ringhand Brothers, Inc. —

Suggested Motion: | move to approve the revised 2014-2016 student transportation
contract with Ringhand Brothers, Inc., as presented.

E. Approval of Donations — Middle School Scoreboard in Gym and Backstop on Varsity
Baseball Field — The Middle School Scoreboard was discussed earlier in the meeting.
Enclosed is a memo from Mr. Cashore, for a donation to the backstop on the varsity
baseball field. If you have any questions, please contact him this week, as he will not
be attending this meeting.

Suggested Motion: | move we accept the donation of $5,625 from UB&T for a new
middle school scoreboard, and the donation of $17,900 from the Baseball Youth of
Evansville, for a new backstop on the varsity baseball field, and thank them both for
their generous donations.

F. Approval of Continuous System Improvement (CSI) Goals Action Plans — Enclosed gre
the CSI goals action plans for your approval.

Suggested Motion: | move we approve the Continuous System Improvement (CSl)
Goals Action Plans for: Teaching and Learning; Workforce Engagement and
Development; Communication and Community Engagement; Technology, Facilities and
Operations; and Climate and Culture, as presented.

G. Approval to Transfer Funds to Fund 46 —

Suggested Motion: | move to approve the transfer of funds from the General Fund 10
Fund Balance to the Fund 46 Long-Term Capital Improvement Trust Fund equal to
% of the amount that would increase the General Fund 10 Fund Balance at the
end of the 2014-2015 fiscal year knowing that the funds transferred to Fund 46 are not
-accessible to be spent until July 1, 2020.

H. Resolution Authorizing Temporary Borrowing In An Amount Not To Exceed
$5,000,000; Issuance of Tax and Revenue Anticipation Promissory Notes; and
Participation In The PMA Levy and Aid Anticipation Notes Program — Enclosed is the
Resolution. Additional documents referred to in this document are available from Ms.
Treuden.
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Suggested Motion: | move to approve the Resolution Authorizing Temporary
Borrowing In An Amount Not To Exceed $5,000,000; Issuance of Tax and Revenue
Anticipation Promissory Notes; and Participation in The PMA Levy and Aid
Anticipation Notes Program.

I. Approval of Revised CESA 2 Contract — This revised contract is enclosed,

Suggested Motion: | move to approve the Revised CESA 2 Contract as presented.

). Approval of June 24 Regular Meeting Minutes — Enclosed.

Suggested Motion: ] move to approve the June 24 Regular Meeting Minutes as
presented.

VIIL. Future Agenda — August 12 Regular Meeting Agenda — Enclosed is o draft agendo.

IX. Adjourn,

Suggested Motion: 1 move we adjourn the meeting.

For Your Information:
1. Upcoming Board Meetings:
b. August 12, 2015
c. August 26, 2015
d. September9, 2015
e. September 30, 2015 (Regular and Annual}
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340 Fair Street
Evansville, WI 53536
Phone: (608) 882-5224
Fax;  (608) 882-6564

Fvansville

Community School District

MEMORANDUM

To: Evansville Board of Education

From: Doreen Treuden, Business Manager, and Steve Shulta, Director of Buildings and Grounds
Re: MEP Report - Energy Systems Analysis - HS

Date: July 7, 2015

The report and analysis of the high school HVAC system is complete and attached for your review.
I’ve also attached a memo for your reference regarding Board approval of the study of the HS
HVAC system. The total cost paid to MEP for the analysis was $26,620. This project qualified for
a Focus on Energy grant in the amount of $7,500 leaving a net cost to the District of $19,120.00.

Josh Hinson, PE, LEED AP, Senior Mechanical Engineer and Operations Manager, from MEP will
be at the Board meeting to provide an overview of the report and to answer any questions. The
next step is for us to recommend a plan of action and timeline for Board consideration based on the
findings in the report and other District facility priorities,



340 Fair Street
Evansville, WI 53536
Phone: (608) 882-5224
Fax:  (608) 882-6564

Fvansville

Community School District

MEMORANDUM

To: Evansville Board of Education
From: Doreen Treuden, Business Manager
Re: Energy Systems Analysis - HS
Date: May §, 2014

Below is information concerning the HS HVAC system:

High School building square footage - 180,370

[ ]
e 2012-2013 cost of natural gas and electric - $239,954 - $1.33/sq. ft.
e 2013-2014 estimated cost of natura! gas and electric - $250,760 - $1.39/sq. ft.

Cost of a modern pure geothermal system - $.90/sq. ft. or less - $162,333 per year — 35%

None of the HVAC equipment is “broke” or needs replacing now.

The HS geothermal field is operating correctly and has another 40+ years of useful life.

The HS HVAC equipment is 12 years old. Manufacturers suggested useful life of the
conventional HVAC equipment — 20-25 years.

Now is the time to plan for future changes to the HS HVAC system for several reasons:

» HVAC equipment is a “big ticket” item — excess of $1,000,000.
®  There may be muitiple options to review to determine the most financially sound approach. -
» There may be an opportunity to make changes in phases over several years causing less of

a strain on future budgets.

Reasons to conduct the HVAC system analysis:

¢ We know we have an expensive system and we know that a new system would be less
costly ($77,000 to $88,000 per year less costly),

»  We need an unbiased independent expert to provide design options with energy efficiency
in mind,

¢ For decision making purposes, the new system design needs to include costs, energy
savings estimates and payback periods.

The proposal from SEG with a not to exceed cost of $31,950 is expensive. I am recommending
that we send out a Request for Proposal (RFP) to multiple vendors to get competitive pricing on the
analysis work, The RFP will match the scope of the proposal detailed in the SEG proposal. BOE
Policy 672 will guide this process.



Geothermal System Study

Evansville Community School District

Evansville High School
640 South 5™ Street
Evansville, WI

l Engineering Future Focused Solutions

WAWW TIIEPASIOCE s.c0m

June 26, 2015
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EXECUTIVE SUMMARY

MEP Associates has completed an assessment of the geothermal system and related HVAC systems
serving the Evansville High School (EHS) building located in Evansville, WI.

The results of the assessment are summarized as follows:

o Site energy intensity averaged 65.3 kBtu/ft® for the year ending in November 2014, compared to the
natiohal average site energy use intensity of approximately 62.8 kBtu/ft%.

¢ The average energy cost in 2014 was $1.47/ft% ($1.21/ft* for electric; and $0.26/ft* for gas).

¢ MEP identified 10 project opportunities resulting in an energy savings potential of 20-23 percent for
an overall energy cost reduction in the range of $16,000 - $24,000; energy savings and energy cost
savings realized will depend on which project opportunities are implemented.

= 7 ofthe 10 project opportunities are recommended to be implemented in two phases and are
estimated to reduce annual energy consumptions by 21.7 percent and annual energy expenses by
6.8 percent for an estimated energy cost savings of $18,243,

"e The Energy Performance Rating of the Evansville High School is currently 45; however, can be
increased to 64 following implementation of the recommended project opportunities. Reducing the
facilities energy consumption by approximately 30 percent would result in an Energy Performance
Rating of 75.

e Observations of the building automation system (BAS) are provided in Appendix A, which includes
screenshots of periodic monitoring and additiona! recommendations.

e Auseful life table for typical building equipment and components is provided in Appendix B.

» Appendix Cincludes a hydronic flow diagram developed by MEP Associates to illustrate the current
geothermal, chilled and heating water systems. The design concept for recommended changes to
these systems are highlighted.

Current
Score

Score with
F Upgrades

Most Efficient

Far the year ending in Noveaber 2004, this building vwsed 4447 {KRFE) on

2 wurce enstgy basis. The Environmental Proteciion Agency's [EP&k Buildings with a score of

EMERGY STAH scoreis s 1300 assessment of & bullding's energy efficisncy as 75 or higher may qualify
compared with sitailar buiidings natiomyide, adjusting for climate and businass for EPA’'s EMERGY STAR.
activity,

The energy project opportunities identified at the Evansville High Schoo! building as a result of this study
are summarized in Table 1 'on the following page.
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SECTION 1 Executive Summary

Table 1: Energy Project Opportunities Summary - Evansville High School

Electric Cost | Gas Cost { Net Energy Cost | Estimated Installed | Simple

_Project Opportunities Identified | Savings Savings Savings Cost Payback
{# @ # &) {years}
1 |hcrease Utlization of Water-to-Water Heat Pup 5 (2414 % 3472|585 | 1.058 § 500 | 0.5 '
2 |interconnect H-C Water Systemw /HW System § (6.507) 3 9442] % 2,936 § 6,000f 24
3 |Replace Boilers with Water-to-Water Heat Pumps 3 (3,397)] § 4.838{ % 1,542 | Refer to Section 4 -
4 |Reduce Ventiiation: A3, B1, and B4 ' $ 1.810| § 151] § 1,961} 8 . 1,500 0.8
5 |Recuce Ventilation: C4 and E2 § 1,801 § 107} § 1,017] § 15,000 7.8
6 iReset Fump Differentlal Fressure Setpolnt P 3121 § -1 & 3121 % . 7200 2.3
7  |Replace Metal-Hallde Light Fixtures $ 3,060] § I 8 '3,060( $ 7,500] 25
8 |Decouple Bore Field Laop from Building Geo Loop $ 3401 § -1 % 3401 % 25,380 748
9 |Install Hgh-Efficlency Condensing Bollers $ -1% 484915 1,849] Referto Section4y -
10 | Retro-Commissioning (RCx)A $ 43861 § 1,072] § B,458] $ 45,100 8.3
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SITE INFORMATION

2.1 GENERAL FACILITY INFORMATION
2.1.1 Facility Overview

The Evansville High School (EHS) is located at 640 South 5™ Street in Evansville, Wi and has a gross area
of 180,400 SF. Construction of the 2-story building was completed in 2002 and later occupied the same
year, Typical spaces within the building include: classrooms, administrative offices, an auditorium, full-
size commercial kitchen, two gymnasiums, restrooms and locker rooms, weight room, wrestling room,
wood shop, automotive shop, computer labs, a library, a music room and additional lecture and lab
rooms. This facility is a typical high schoal huilding serving Grades 9-12.

No major additions or renovations have been completed since the building’s inception.

2.1.2 Facility Schedule

The EHS functions as a typical school building; however, operates year round, Monday through Friday
from 7:00am to 4:00pm. The building Is scheduled to be closed during standard holidays and extended
school breaks. Several operating schedules are in place for different parts of the building, special events
and holidays.

2.2 ENERGY SYSTEMS
2.2.1 Facility Heating, Cooling, and Ventilation

Several types of systems are used to provide heating, cooling and or ventilation for the facility: water-to-
air heat pumps, a modular water-to-water heat pump, ground-coupled heat exchanger, multiple air-to-
air energy recovery units, boilers, cabinet unit heaters, gas-fired make-up air-handling units, split-system
air-conditioning units, water distribution pumps and three water loops {gecthermal, combination
chilled-heating, and heating).

The water-to-air and water-to-water heat pumps utilize a geothermal water loop, which is integrated
with a ground-coupled heat exchanger for heat rejection and heat extraction. The ground heat
exchanger (also known as the geothermal bore field) consists of 480 vertical bores approximately 100
feet in depth and located on a 15'x13’ grid. Water with a 27 percent mixture of propylene glycol is
circulated through the geothermal loop via two {2} 50-hp base-mounted pumps.

Approximately ninety-seven (97) water-to-air heat pumps are used throughout the facility for thermal
conditioning of classrooms and office spaces. Each of these heat pumps is provided with a specified
amount of ventilation air provided by air-to-air energy recovery units located on the roof. The air-to-air
energy recovery units, which are known as the heat recovery units {HRUs), are equipped with a total
energy recovery wheel and auxiliary heating water coil; some units are also equipped with a
combination chilled-heating water coil for dehumidification and preheating, Larger spaces, such asthe
gymnasium, locker rooms, auditorlum and common areas, are all served by separate HRUs to provide
heating, cooling and ventilation for these areas. Additional heating is accommodated via duct-mounted
booster coils for individual space temperature control. These boosters coils are connected to the main
heating water loop. '
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SECTION 2 Site Information

The main heating water loop consists of four {4) 1,900 MBH non-condensing boilers each equipped with
a 1.5-hp in-tine circulating pump. The boilers and respective circulating pumps make up the primary side
of the primary-secondary piping configuration and are designed to provide up to 200°F heating water.
Two (2) 7.5-hp base-mounted pumps circulate heating water in the secondary side to two shell-and-tube
heat exchangers: HX-1 and HX-2, Heat exchanger HX-1 is used to generate 180°F heating water for the
auxiliary heating water coils located in the HRUs, cabinet unit heaters, and the duct-mounted booster
colls. Two (2) 5-hp base-mounted pumps circulate water with a 40 percent propylene glyco! mix in this
oop. Heat exchanger HX-2 is used to temper the geothermal loop shouid the temperature drop below
32°F. :

A 200-ton modular water-to-water heat pump (four 50-ton modules) is used to produce 45°F chilled
water and 90°F heating water for the HRU's combination chilled-heating water coils. A single 5-hp in-line
circulating pump circulates water with a 40 percent propylene glycol mix between the water-to-water
heat pump and secondary distribution loop (combination heating and chifled water loop), which consists
of two (2) 10-hp base-mounted pumps.

Additional systems installed and operating include: gas-fired rooftop units that provide thermal
conditioning and make-up air for the wood shop and automotive shop; split-system air-conditioning
units that serve data rooms; and cabinet unit heaters, which are located in the vestibule and lobby
areas, and are connected to the main heating water loop system.

2.2.2 Building Control Systems

An all direct-digital control (DDC) system is utilized to automatically controt and monitor the building’s
HVAC systems using an Andover Continuum building automation control platform powered by Schneider
Electric. Most all of the major HVAC system equipment statuses can be viewed and system operations
monitored through the building automation system {BAS), including: roof-mounted heat recovery units,
gas-fired makeup air-handling units, water-to-water heat pump chiller-heater, heat exchangers, boilers,
pumps, water-to-air heat pumps, booster coils, space temperatures, and operating schedules. Trending
capabilities are currently limited to a few control points.

2.2.3 Domaestic Water Systemns

Four (4) 250-galion natural gas-fired water heaters each with 1 MMBtu/hr input capacity are in place to
provide hot water to the building. Two {2) inline circulating pumps are also installed to circulate hot
water throughout the system, which operate based on a return water temperature measured by an
aqua-stat. The major end-uses of hot water are the showers and kitchen area.

Water softeners are also incorporated into the domestic water systems to provide softened water for
the hot water using fixtures.

2.2.4 Lighting

The EHS is primarily lit with T8 type fluorescent light fixtures. Secondary lighting includes compact
fluorescent lighting, metal-halide lighting, halogen spot lights, incandescent lighting, LED and soma T12
fluorescent lighting fixtures, which were observed throughout the building in various locations and on
the available building plans. Daylighting controls were identified on the available building plans;
however, MEP observed several areas that were not utilizing daylight harvesting.
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SECTION 2 Site Infermation

Twelve (12) 250 W metal-halide hanging light fixtures were identified in the cafeteria and were stated to
be controlled manually from approximately 6am to 11pm. Also noted was that some 400W lamps are
used in place of the 250W lamps. There are a total of (8} 4-lamp fixtures and (4) 2-lamp fixtures.

2.2.5 Other Loads

Several other loads contribute to the overall energy consumption of the building. These loads include,
but are not limited to the following: data center equipment {i.e. servers, etc.}; building automation
control panels; equipment control panels; fans; standard office equipment, printers and copiers;
personal computers and monitors; exit lighting; task lighting; televisions/monitors; kitchen cooking
appliances and other food equipment; fitness equipment; and display lighting. Additionally, two (2) split-
system air-conditioning systems were observed,

2.3 ENERGY USE AND COSTS

Figure 1 and Figure 2 illustrate the monthly electric demand and consumption profiles, respectively, for
the Evansville High School building beginning fanuary 2012 through December 2014, Electric demand
and consumption are fairly consistent cver the year with typical seasonal peaks. The average winter
peak energy consumption is 170,773 kWh per month {average from December through February for the
3-year time period), and the average summer peak energy consumption is 150,063 kWh per month
(average from June through September for the 3-year time perlod).

Monthly Electric Demand, kW (2012-2014)
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Figure 1; Electric Demand Profile - Evansville High School
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Monthly Electric Consumption, kWh (2012-2014)
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Figure 2: Electric Consumption Profile — Evansville High School

Figure 3 illustrates the monthly natural gas consumption profile for the facility from 2012 through 2014.
Over the 3-year time period, the natural gas consumption averaged 1,297 therms in the summer months
(June - September) and 6,707 therms in the winter months {(November — February). This profile follows
a normal trend for a building in the Midwest climate zone showing a larger portion of the consumption
in winter months and reduced consumption in summer months. The gas consumption in the summer
months is contributed to domestic water heating and reheating of air for dehumidification purposes,

Monthly Gas Consumption, therms {2012 - 2014}
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Figure 3: Natural Gas Consumption Profile — Evansville High School

Figure 4 illustrates the 2014 monthly energy costs for the facility. For the twelve month period ending
December 31, 2014, the total electricity consumption was 1,837,347 kWh for a total electricity
expenditure of $218,755 (equivalent to a blended rate of $0.11906 per kWh}); and the total natural gas
consumption was 55,391 therms for a total natural gas expenditure of 547,637, In 2014, the average
annual energy cost was $1.48/ft". :
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Figure 4: 2014 Energy Cost Profile - Evansville High School

2.4  END USE DISTRIBUTION

Figure 5 is the Evansville High School’s estimated end use energy distribution chart generated using the
results of the calibrated energy model (see Section 3.1.2 - Development and Utilization of an Energy
Maodel) (NOTE: The distribution percentages indicated can be +10-15 percent of actual). This chart
illustrates that the HVAC systems account for a majority of the overall energy, which is expected for an
educational facility, and is approximately 61 percent of the total energy consumed. The remaining
categories of end uses are lighting {18%), domestic water heating (11%), and other (10%). The “Other”
category represents miscellaneous loads that are constant, or fixed for a period of time, and includes
typical office equipment loads, kitchen loads, receptacles, personal workstations, etc. End use
distribution for the EHS building is within the typical percent distribution of an educational facility.

EHS Energy Distribution (%) |

Esitmated using Calibrated Trane Trace 700 model

18%
10%
61%
11%

i Lighting
Other
| HVAC

M Domestic Water Heating

Figure 5: Estimated End Use Distribution — Evansviile High School
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2.5 BENCHMARKING RESULTS

Energy Star's Portfolio Manager is an online benchmarking tool provided by the U.S. Environmental
Protection Agency. Portfolio Manager provides a powerful environment for tracking energy
performance and benchmarking buildings’ energy usage. A facility's historical energy consumption is
normalized for several significant factors such as the building’s size, function, geographical location, and
other parameters. The facility is then given an Energy Performance Rating, which ranks the facility’s
energy performance in comparison to that of similar facilities across the United States on a scale of 1
(worst performance) to 100 (best performance). For example, an Energy Performance Rating of 50
indicates that about half of similar facilities in the United States are less energy intensive than the rated
facility, and half are more energy intensive. A facility that scores 75 or higher is eligible to receive the
ENERGY STAR label. '

The results show that the Evansvilie High School’s overall source energy intensity for the 12-month
period ending November 30, 2014 is approximately 141.7 kBtu/ft*, which earns the facility an Energy
Performance Rating of 45. The facllity’s overall site energy intensity for the 12-month perlod ending
November 30, 2014 Is approximately 65.3 kBtu/square foot (NOTE: Source energy intensity is higher
than site energy intensity because source energy intensity accounts for energy lost in conversion from
source fuel to site energy.
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APPROACH

3.1 OVERVIEW

The Evansville Community School District (ECSD) selected MEP Associates to conduct a study of the
Evansville High School’s geothermal heating and cooling system following a Request for Proposal issued
in December 2014, MEP Associatas {MEP} began the process of evaluating the geothermal system and
related heating, ventilation and alr-conditioning (HVAC) systems with a cursory level walk-through of the
EHS building to abserve and record operating data, equipment capacities and operational statuses,
Upon completion of the walk-through, MEP compiled this data and available building documentation to
further evaluate the HVAC systems, and to create and calibrate a bullding model that closely represents
the building and the bullding’s annual energy consumption. This model was used to determine: the
HVAC building loads (heat gains and losses), a thermal profile of the building, and approximation of
annual energy consumption. Furthermore, the building automation system was reviewed and monitored
on several occasions to observe equipment operations.

The following sections define the ECSD’s goals and further explain MEP’s approach and assoclated
tasks for completing the study, which support the results of the analysis detailed in Section 4,
Results and Recommendations.

3.2 DISTRICT GOALS

The Evansville Community School District specified the following goals in their December 2014 Request
for Proposal for the geothermal system study:

e  Thorough understanding of the EHS building ventilation, heat loss/gain requirements

¢  Thorough understanding of existing equipment condition, including estimated remaining service
life and recommendations for optimum timing of reconfiguration or replacement

+ |dentification of multiple approaches o reconfigure or replace system compeonents to provide
measureable energy efficiency gains, including consideration of phased deployment or all-at-once
project execution and rationale for each option

s  Elimination or significant reduction in the need for standby boiler usage

s Systern performance optimization to include reduction in electrical consumption while maintaining
proper ventilation rates

»  Concept level design of best recommended approach to system reconfiguration

+  Projected investment costs for system reconfiguration, energy savings by installation phase and
economic payback analysis

e Study result presentations to District personnel and School board

3.3  SYSTEM OBSERVATIONS

In addition to the information provided in Section 2, Site Information, MEP made the following
observations regarding major HVAC equipment associated with the geothermal systems, which are
generalized here and elaborated further in Section 4, Project Opportunities, as they pertain to specific
recommendations leading to modifications or changes to the systems. A table of typical years of useful
life for building components and equipment is provided Appendix B.
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3.3.1 Combination Chilled/Heating
Water System

e Useful life of chiller is 25-25 years,
which has not been exceeded.

e Useful life of pump is 15-20 years,
which has not been exceeded.

e The heat pump chiller-heater, shown
in Figure 6, and associated pumps are
operational with no visual detection of
equipment fatigue with the exception
of the primary pump.

¢ The primary chiiled-heating water
pump has a significant amount of
surface oxidation, which is a good
Indicator that the pump could soon, if
not already, begin to fail because of
pitting and pin hole leaks. Life
expectancy is suspect; however, this
cannot be confirmed without proper
internal inspections {refer to Figure 7).

» Piping insulation and connections
appear to be in good condition with
the exception of the primary pump,
which has a significant amount of
surface oxidation. This leads to
suspect deterioration, pitting, and
increased likelihood of leaks.

» Upon review of the building
automation system, the contro! valves
and valve actuators are suspect for
leaks and inadequate sealing;
however, this cannot be confirmed
without proper internal inspecticn of
valves and or testing of sensors. Over
time, dirt and debris can build up on
the valve seat limiting the valve from
tight closure resulting in energy waste.

Figure 7: Primary Chilled-Heating Water Pump
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SECTION 3 Approach

3.3.2

. Useful life of heating water pumps is

Heating Water System

Useful life of botlers is 20-30 years,
which has not been exceeded.

Useful life of pump is 15-20 years,
which has not been exceeded.
Thermal efficiency of installed boilers
is 85 percent.

No signs of boiler failure or fatigue
observed.

Two of the four boilers (B-1 and B-2)
were in operation during the walk-
through. B-3 was off because of a low-
water cutout signal and B-4 was off for
service. .

The casing for B-4 had been removed
for service so the heat exchanger was
observed. The fins exposed to the
flame show scale building up, which
will reduce the heat transfer and
therefore reduce equipment
performance {refer to Figure 8),

15-20 years, which has not been
exceeded.

Dedicated boiler pumps {P-1 thru P-4)
are operational and appear to be
functioning as intended. Some surface
oxidation was ohserved on all four
boiler pump casings; however, failure
of these pumps Is not anticipated in
the near term.

The secondary heating water pumps
(P-5 and P-6) are pperational and are
in average condition (refer to Figure 9).
There are signs of previocus leakage;
however, failure of these pumps is not
anticipated in the near term.
Replacement of seals may be required.
The distribution heating water pumps
(P-7 and P-8) are in good condition and
are not anticipated to fail In the near
term.

Upon review of the building automation system, the control valves and valve actuators are
suspect for leaks and inadequate sealing; however, this cannot be confirmed without proper
internal Inspection of valves or testing of sensors.

i

Figure 9; Heat Water Pumps P-5 and P-6
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3.3.3 Geothermal Water System

o Useful life of pump Is 15-20 years, which has not been exceeded.

* The main geothermal water pumps are in good condition and were observed to be operating
well; Pumps P-20 and P-21 were not operating and will not operate unless the geothermal water
loop temperature drops below the specified setpoint. _

* The geo water pumps are not anticipated to fail in the near term and are expected to remain in
operation for several more years based on visual observation alone.

» The main geothermal water pumps were operating close to full speed for-the duration of the
study. Operating trends are not available through the building automation system; therefore,
further review could not be completed.

3.3.4 Heat Recovery Units (HRU)
(roof-mounted energy recovery
units)

¢ Typical life expectancy for roof-
mounted air-handling units is 10-20
years.

* The (15) fifteen HRUs observed are
all In good shape and do not appear
to be aging to the extent of
replacement.

e Fan belts in some units were loose.
Loose belts lead to slipping and
increased belt losses resulting in
increased fan energy.

s The energy recovery wheels in most
of the HRUs have signs of debris
building up (shown as the darker
areas of Figure 10).

e Sealing of pipe chases from plenum
space below up through unit
cabinet was not observed for
several units.

ety ki

Figure 10: Heat Recovery Wheel

3.3.5 Water-to-air heat pumps

The water-to-air heat pumps located above ceilings were not observed; mostly because school was in
session at time of walk-through. Exposed heat pumps were, however, observed and the return-air filters
of several units were also observed where able. Filter loading is the main item worth noting for the
water-to-air heat pumps. The observed filters were loaded with debris, which hinders air movement and
can result in improper compressor operation. Proper airflow through the water-to-air heat pumps is
critical for system operation and performance; and needs to be sufficient to keep the unit’s operating,
MEP recommends routine filter checks and replacements.
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3.3.6 Building Automation System

The building automation system was monitored throughout the study. Screenshots of the building
automation system at various points in time were captured and are provided in Appendix A. Several
items were identified that have led to the recommendations outlined in Section 5, and have been noted
in Appendix A. Generally speaking, there are several questionable scenarios that were observed and
require additional investigation, which is outside the scope of this study. The items have been identified,
noted and some recommendations have been provided. Refer to Section 4, Project Opportunities for
further information regarding these scenarios.

3.3.7 Non-HVAC Related Systems

Below are brief descriptions of non-HVAC
related systems observed. Further evaluation
and review of these systems are outside the
scope of this study; however, have been
mentioned because of their energy related
impacts.

. Daylighting controls were not observed forthe §
common area (also known as the cafeteria)
and there is a significant amount of glazing
with a fair amount of daylight penetration,
which can be used to light the space. Figure 11
is a photo taken of the common area during
the walk-through. Daylight control for the front
entry of the building was identified on the
building plans; however, no controls were Y . -
identified for the common area. Other areas Figure 11: Common Area {Cafeteria)
with the building along the perimeter can
benefit from daylight control.

“Corrldors are very well lit and de not have lighting control strategies in place. -

The domestic water heaters are in good condition and do not show any signs of near term failure;
thermal efficiency per heater is approximately 93 percent.

3.4  DEVELOPMENT AND UTILIZATION OF AN ENERGY MODEL

MEP’s energy modeling approach was developed on the basis of understanding the original HVAC
systems design intent; and what MEP would do differently to achieve higher operating efficiencies. The
model was developed for the purpose of understanding the building’s HVAC loads and to simulate
annual energy consumptions that closely resemble the original design and operational intent of the
building systems. '

Building design information was extracted from available construction documents, shop drawings, and
specifications to construct a set of virtual energy models. Pertinent design data included but was not
limited to interior space dimensions, construction and thermal performance of the bullding envelope,
full load energy rate and efficiency data for building system components {HVAC, electrical, interior
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lighting, and plumbing, etc.), miscellaneous equipment loads, and building occupancy density and
operational schedules. Design information was verified through physical investigation on site or ongoing
correspondence with EHS staff.

All applicable design data was integrated into a virtual modeling environment using Trane TRACE 700
software. Where relevant data was unavailable, or available data could not be verified, MEP made
conservative engineering assumptions to complete the model. Once a populated building model was
completed, subsequent energy modeling analysis and development was completed This was a three-
phase process, including: Step 1 — Develop the Baseline Model, Step 2 — Calibrate the Model, and
Step 3 — Adjust the Model for System Optimization.

Step 1 — Develop the Baseline Model

A baseline energy model was developed according to the design intent set forth by the original
design engineer using the building information noted above. The model was used to calculate
building heating and cooling loads, which were compared against the capacities of currently
installed equipment, and simulated to establish a benchmark for the EHS building. The results of
the simulation illustrated how the designed and installed systems are expected to operate and
perform on an annual basis. The estimated energy consumptions generated from the model
were compared to the historical (metered) energy consumption of the building over the last few
years of operation, which led to the calibration process. Any significant discrepancies between
these data sets indicate a high probability that changes to the building systems and or their
operation have changed from the original design intent and that energy savings may be realized.

* Step 2 — Calibrate the Model

The second step of the energy modeling process included calibrating the building energy model.
The model was used to identify and evaluate changes to the original system operation intent
that could be contributing to the difference between the predicted baseline model and
historical utility consumption for the building. For example, it was hypothesized that the
geothermal system is not being utilized as much as it could be during the heating seasons. If this
is true, a larger amount of natural gas consumption would be expected historically than
predicted by the baseline energy model. MEP utilized knowledge of the existing systems
operation, which was obtained from the building automation system and discussions with EHS
staff, to make incremental adjustments to the systems in the baseline energy madel.

Properly calibrated energy models will correctly predict historical utility consumption because
the operation of the modeled systems closely resembles actual system operation. As such, the
baseline energy model, which represents the original design and operational intent, is adjusted
to mimic “current” system operation and its accuracy is gauged by how well it can predict
historical utility consumption. Typically, there is a point of diminishing return realized when
models are calibrated to within 210% of historical utility consumption.

Figure 12 below illustrates the results of Step 1 and 2 of the modeling process. The baseline model
resulted in a close approximation of annual energy consumption while the calibrated model resulted in
an annual energy consumption within léss than 1 percent of the average energy consumption from 2012
to 2014.
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| 2013 |

_ L,

___ Measured Energy (kBtus) _ || Estimated Energy (kBtus) |

2014 | Baseline | Calibrated |

1,488,552 1,437,614 1,508,467 |- 1.1567,329 - | 1,319,440
1,245,531 1,275,168 1,373,166 | .. 1,044,226 .| 1,197,245

958,801 1,120,472 1225266 | 1,082,302, 1,221,990
666,801 1,073,131 1,051,072 | 843,064 | 906,203 -
682,466 714,231 708,300 766,439 | 781,013
685,678 651,284 609,918 | = 665,080 | 686,234 -
545,678 635,854 693,600 | 654,138 | 670,035
839,090 745,149 711,089 |- 682,558 | 707,905 -
462,542 628,006 694,033 692,843 717,712

788,478 781,937 872,308 876,375 | 987052 _
898,390 944,184 913,702 948,199 | 1,065,123

1,121,931 1,333,590 1,358,975 1,152,863 .| 1,379,843

JI | 10,183,038 | 11,340,707 | 11,800,965 | 10,664,415 | 11,619,606 |

Figure 12: Measured Data vs Estimated Data — Annual Energy Profiles

Step 3 — Adjust the Model for System Optimization

The third and final step of MEP’s energy modeling process involved the development of an
“optimized” building energy model. In this model, recommended system improvements and
operational enhancements were integrated in the building energy model and analyzed to
evaluate the benefits realized through implementation. Comparison of the optimized energy
model to both the baseline and measured energy consumptions quantified the energy and
operational cost benefits associated with the prescribed improvements. One such improvement
that was included in the model involved transferring all the heating loads currently handled by
the boilers to the ground coupled heat exchanger, which led to the evaluation and verification
of the ground coupled heat exchanger. '

3.5 GROUND COUPLED HEAT EXCHANGER EVALUATION AND VERIFICATION

Results of the building energy model were used to approximate how the existing bore field is utilized
and can be utilized differently. Thermal profiles were generated from the energy models to evaluate
bore field utilization under various operating conditions. The thermal profile is an hourly representation

of the heating and cooling load that must be handled by the HVAC system to maintain comfort settings
in all of the building spaces.

As adjustments are made to the building energy model, specifically the operation of the HVAC systems,
the thermal profile of the building will change for a typical year. This is an extremely valuable data set
because It allows for a prediction of how changes in building operation will influence change In the
annual operation and lifetime performance of the ground coupled heat exchanger. The ground coupled
heat exchanger (also known as the geothermal bore-field) parameters were. entered and evaluated
using a second engineering program: Ground Loop Design (GLD). Since the properties of the ground
were unknown and the previous drill logs were not available, MEP obtained existing well logs from
nearby locations to approximate ground conditions. These well logs indicated a mix of sand, gravel and
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clay. Thermal properties were not listed and are unknown;'therefore, MEP assumed these properties as
follows in order to simulate the performance of the bore-field:

» Ground thermal conductivity = 1.10 BTU / hr-ft-F
¢ Ground thermal diffusivity = 0.90 ft* / day
¢ Undisturbed ground temperature = 49°F

The ground conditions listed above are important and can weigh heavily on the performance of the bore
field. However, these values are reasonably assumed based on ground coupled heat exchanger design
experience in southern Wisconsin and local geological formation details extracted from public well logs.

MEP used the thermal profiles from the calibrated energy mode! and the optimized energy model to
assess how a change in operation of the HVAC system would affect change in the operation and thermal
longevity of the existing bore field. Results of using the thermal profile generated from the calibrated
energy model conclude increasing geothermal water loop temperatures with a steady incline over a
20-year period. This is primarily due to more energy being transferred to the ground versus being
extracted from the ground, which coincides with the boilers operating more frequently to satisfy the
heating loads. If heat energy Is continually rejected to the ground and less energy is extracted, the
ground will eventually become thermally saturated. In other words, the ground will lose the ability to
absorb heat energy. The system needs to maintain a balance of heat rejection and heat extraction
resulting in a consistent ground temperature; not too high and not too low.

In the interest of understanding reduced boiler usage at the EHS, MEP conducted a second analysis to
evaluate the effects of the geothermal system when all the building’s heating loads, with the exception
of the gas-fired make-up air units and domestic water heating, are shifted to the bore field; no boiler
operation. Results of this analysis conclude the existing bore field has sufficient capacity to handle all
the building’s heating loads. Shifting the heating loads to the bore field, which are currently handled
mostly by the boilers, prevents undesired thermal saturation of the ground temperature and optimizes
the performance of the geothermal system.
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PROJECT OPPORTUNITIES

MEP’s primary focus was to identify opportunities that met the goals outlined by the Evansville
Community School District, which are listed in Section 3.2, This section summarizes the project
opportunities, or energy savings measures identified prior to and throughout the study. In addition
to the analyses conducted for the geothermal system, other energy systems were reviewed,

The following project opportunities were identified and reviewed for feasibility, cost effectiveness
and energy savings potential, Section 5, Results and Recommendations, outlines the estimated annual
energy savings and energy cost savings associated with these opportunities.

41  PRE-5TUDY RECOMMENDED ENERGY SAVINGS MEASURES

Prior to the evaluation and analysis process, MEP suggested several potential energy savings
measures, which are listed below and are described in greater detail in the following sub-sections
{Section 4.1.1 through 4.1.6).

1. Decouple the building loop from the geothermal heat exchanger, down-size the pumps for the
geothermal heat exchanger and add new bullding pumps.

2. Replace heating coils served by the high water supply temperature system with coils sized for a
lower water supply temperature that can be provided by the water-to-water heat pump.

3. Remove glycol heat exchanger loop and reconfigure system to utilize the water-to-water heat
pump. Incorporate coll circulating pumps to prevent coils from freezing.

4, Optimize building automation control sequences and implement additional energy saving
control strategies.

5. Install occupancy sensors and CO2 sensars and or integrate the existing sensors with HVAC
operations.

6. Evaluate simuftaneous heating and cooling via water-to-water heat pump. This evaluation will
require a life-cycle analysis of the existing water-to-air heat pumps.

These measures were initially determined following a high-level review of the facility and
discussions with the District, which at the time was the only information used to predict energy
savings. Figure 13 on the following page, was provided to the District prior to the study and shows
the annual energy consumptions and anticlpated energy savings. As shown in Figure 13, a natural
gas savings of 10 percent and electric savings of 17.5 percent for an overall energy cost savings of
16.4 percent was estimated.
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’AnmlaEEnergyCosts‘ _ B Average Anvual

1

2-200 [ 2013-200 [ EnergyCosts

‘Gas (3iyr) $ 30,3821 5 waz| s 35422
Electric ($fr) § 20957215 _ezipaz| [8 215867
Tatal Energy Gost {$/yr) $ 2309541 $ 262,024] [$ - 250989
‘Total Cost/SF ' 3. 131]$ a8} s 187

. Estimated Anyiual
- Energy Cost Savings :

Anticipated Energy Savings Percentage

*Estimated Gas Savings (% 10.0% x:Ave, Gas Cost (Shr) 1 Is - asa
*Estimated Electrlc Sa ; ! 17.5% - x Ao ElecticCost(@) | |§ 87724
Eﬁmatad Energy Cost Savmgs !Slyr) 164% . ' | $ . 41,268 |

1. Annual energy costs provided by Evensvitle Community School District
2. Percent enargy savings are anticlpeled savings based on current knowledge of exIsting systems.

Figure 13: Annual Energy Consumption and Savings Summary — Data provided prior to study

4.1.1 Decouple Bore Field from Building Geothermal Water Loop

This measure was initially recommended because the current geothermal piping loop is configured such
that all pumped geothermal water enters the building from the bore field and is circulated through the
building to each unit and back to the bore field. Decoupling the bore field loop from the building
geothermal water loop requires, at a minimum, two additional pumps each with variable frequency
drives, piping modifications, valves, strainers, new electrical connections, adjustment of existing
geothermal pumps and control programming. Additionally, the energy savings can only be realized when
simultaneous heating and cooling loads exist. Results of the energy model show that the simultaneous
heating and cooling loads are relatively low; therefore, the cost of implementation cannot be justified by
the energy cost savings. MEP does not recommend implementation of this previously proposed energy
savings measure.

4.1.2 Replace heating coils served by the high water supply temp_eréture system with coils
sized for a lower water supply temperature that can be provided by the water-to-
water heat pump

The auxiliary heating water colls, boaster coils, and unit heaters are designed to handle the heating load
requirements with an entering water temperature of 180°F and 50 percent ethylene glycol, which is to
be supplied by the boilers through the shell-and-tube heat exchanger. This measure was initially

. recommended so the existing water-to-water heat pump chiller-heater could provide these heating
requirements at a reduced water temperature. As a result of lowering the entering water temperature,
the heating capacity of the heating water coils will be reduced and therefore may require a new coil
with a larger surface area, hence the suggested replacement,

Upon further review of the heating water and combination heating and chilled water systems, 40
percent propylene glycol was observed being used In both water loops. Based on this observation, the
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analysis incorporates 40 percent propylene glycol versus the 50 percent ethylene glycol, which was the
basis of original design and coil selections.

Several heat recovery units have a combination heating-cooling coil in addition to an auxiliary heating
water coil: heat recovery units Al, A2, A3, Ad, A5, B1, B2, B4, C1 and C2. The combination coils have a
larger surface area and are intended to be used as the first stage of heating with an entering water
temperature of 90°F and 50 percent ethylene glycol. These coils were reviewed with a entering water
temperature of 125°F and 40 percent propylene glycol and found to be sufficiently sized to the meet the
heating requirements of their respective unit without the use of the auxiliary heating water coil;
therefore, no coil replacements are required for these units should the entering water temperature be
reduced.

Heat recovery units B3, C3, C4, E1 and E2 do not have combination coils so the auxiliary heating coil is
the primary source of heat. These coils were analyzed with an entering water temperature of 125°F and
40 percent propylene glycol. The analysis concluded that the heating capacities are reduced by 20 to 33
percent of their design capacity resulting in a lower supply air temperature. Reduction in the supply air
temperature delivered by these units decreases the mixed air temperature, or entering air temperature
to the water-to-air heat pumps they serve by approximately 2 degrees. All of the water-to-air heat
pumps were originally designed for a 70°F mixed (or entering) air temperature; and an entering air
temperature less than 70°F will require more heating capacity from the water-to-air heat pump. Most
often design engineers will apply a safety factor to the size of heating equipment and can range from 10
to 30 percent. If this was the case with the original design of the EHS and a safety factor as low as 10
percent was used, the water-to-air heat pumps have available heating capacity to offset the reduced
entering air temperature. Actual performance of the auxiliary heating coils with an entering water
supply temperature of 125°F should be monitored and evaluated further to confirm the heating loads
can be met. If heating loads cannot be met, the coils will need to be replaced. Average coil replacement
cost for these particular coils is in the range of $3,000 to $5,000 per coil. Replacement of the five (5)
heating coils, including material and labor, is estimated to be $23,000.

The booster coils, by design, are intended to serve as a heating and rehaat coil for winter and summer
weather conditions, respectively. Capacities were reviewed with an entering water temperature of
125°F and 40 percent propylene glycol. Results indicate that the heating capacity required for winter
operations will be reduced from the rated design capacity; however, the heating capacity will be
sufficient for reheat purposes. Most often space heating loads are determined using an approximated
infiltration load, which can very well be more or less than actual leading to more or less heating
capacity. The heating loads MEP calculated were matched with the original design and as such the
infiltration loads are high relative to the building envelope heat losses; and may be more than actual.
With this sald, reduction in the design heating capacity may not be an issue during winter weather
conditions and using the lower temperature water may very well be sufficient for heating purposes.
Thirty-five (35) booster coils are installed and 12 of the 35 are used only for reheat because there is no
heating load (i.e. interior spaces). Replacement of twenty-three (23) booster coils will be the worst case
scenario. Coil replacement costs per coll is estimated to be $750-$1,250 installed, resulting in a
maximum total investment cost of $28,750. Pending more knowledge of the actual heating losses, there
is likely that only seven (7) booster coils will need to be replaced ($8,750). However, this can only be
confirmad with monitoring and data logging of: space temperatures, heating valve positions, outside air
temperature, HRU and water-to-air heat pump discharge air temperatures and leaving air temperatures
downstream of booster ¢oils.
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Heating capacities of the unit heaters were reviewed using an entering water temperature of 125°F and
40 percent propylene giycol. Heating capacities were found to be reduced using the lower entering
water temperature; however, the unit heater colls are typically oversized and do not necessarily need to
provide their rated capacitles to meet the heating load requirements. This is typical because of their
installed locations {i.e. vestibules, exit corridors, receiving, storage, mechanical and electrical rooms).
According to the calculated heating losses, the unit heaters have built-in heating capacity to satisfy the
heating loads with a lower entering water temperature; replacement of these units is not anticipated.

4.1.3 Remove glycol heat exchanger loop and reconfigure system to utilize the water-to-
water heat pump. Incorporate coil circulating pumps to prevent coils from freezing

Initial proposal of this measure was based on the intent of reducing the amount of hoiler usage by
utilizing more of the water-to-water heat pump chiller-heater to provide more heating. The water-to-
water heat pump is capable of delivering a higher supply water temperature and can be increased from
the current setpoint of 90°F to 125°F. However, heating capacity of the coils, which are designed for an
entering water supply temperature of 180°F, is reduced, As a way to counteract, or lessen the heat
capacity reduction, glycol was suggested to be removed.

Removing glycol, which is used to prevent freezing, requires the installation of twenty-four {24)
circulation pumps {one for every water coil located in the outdoor units); new piping, connections,
valves, and strainers; and new electrical connections.

The cost of providing this equipment, as well as, the associated operating and maintenance costs
compared to the energy savings realized does not justify removal of glycol from the system.

4.1.4 Optimize building automation control sequences and implement additional energy
saving control strategies

The building automation system was monitored periodically throughout the study and several
observations were noted. Refer to Appendix A for additional information pertaining to the building
automation system observations. In summary, verification of proper sensor readings, setpoints, valve
closures and control damper operations should be done, Testing and balancing of the air systems and
testing and calibration of sensors and actuators should also be considered and completed accordingly.
Energy savings realized through these adjustments, however, are not easily quantifiable because there is
no certainty of actual operations. Additionally, trend data is not readily available through the BAS.

MEP reviewed improved contro! strategies where able, which are described further in Sections 4.2.

4.1.5 Install occupancy sensors and CO, sensors and or integrate the existing sensors with
HVAC operations

During the walk-through and after further evaluating the available building plans and BAS, MEP found
that occupancy sensors and CO;, sensors are in use and being used in the current control strategies. Over
time, however, CO; sensors can lose accuracy and get out of calibration. MEP recommends the CO,
sensors be tested and recalibrated to ensure accurate readings are being communicated to the BAS.
Energy savings associated with recalibration of CO; sensors cannot easily be quantified without an
extended period of data logging to prove how the sensors are actually operating, however.
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4.1.6 Evaluate simultaneous heating and cooling via water-to-water heat pump

Initially, there was inclination that a large simultaneous load may exist where energy savings could be
captured by simultaneously providing chilled and heating water, The simultaneous heating and cooling
loads were reviewed using the Trane Trace 700 model and found to be lower than inltially expected.
After further review, however, the low simultaneous load Is logical glven that a larger portion of the
simultaneous load is handled by the water-to-air heat pumps. The remaining simultaneous load would
be handled by a water-to-water heat pump set-up for simultaneous operations; however, the current

water-to-water heat pump can operate in a cooling or heating mode only; not a simultaneous heating
and cooling mode.

Figure 14 represents the estimated thermal profile of the bore field as currently being utilized. The
profile is generated using the calibrated energy model and fllustrates the estimated amount of heat
energy currently being exchanged to and from the bore field. Energy exchange currently done by the
boilers will not be shown on this graph; this graph shows only energy exchange of the bore field prior to
any system changes. The graph shows the simultaneous energy exchange is low and occurs more often
in the winter months, which indicates that some cooling is required during winter conditions and is most
likely to satisfy internal heat gains using the water-to-air heat pumps. Reheat loads will not show here
because the heat pumps only operate in one mode: heating or cooling. Simultaneous loads occurring in
winter months can be offset via air-side economizers which introduce more outside alr for free cooling.
Using the results of the optimized energy model, the thermal profile of the EHS building was generated
and illustrates all of the heating and cooling energy that can be exchanged between the building and the
bore field. This thermal profile’is represented in Figure 15 and is indicative of more simultaneous energy
exchange. The increase in simultaneous energy utilization in the summer suggests that reheat energy

can be provided while simultaneously providing the cooling energy demands, if simultaneous systems
were installed. :

Thermal Profile (MBTU/mo.)

Esitmated using Calibrated Trane Trace 700 model

700,000
600,0C0
2 500,000 Cooling
§ 400,000 (M)
= ' LI Heating
%n 300,000 (MBtu)
& 200,000 B Simultaneous
100,000 (MBtu)
o —— S S S Nt
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Figure 14: Estimated Thermal Profile of Energy Exchange to/from Bore Field — Current Operations
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Thermal Profile (MBTU/mo.)

Esitmated using Optimized Trane Trace 700 model
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Figure 15: Estimated Thermal Profile of Energy Exchange to/from Bore Field - Revised Operations

The additional simultaneous loads seen after shifting all heating loads to the bore field are relatively
low, but fairly consistent on an annual basis. Because the simultaneous loads are relatively low, cost of
implementing system changes to accommeodate these loads is not cost effective. -

4.2 ENERGY SAVINGS MEASURES IDENTIFIED DURING STUDY

Seven (7) additional energy savings measures were identified during the study. Each measure is consider
to be a project opportunity resulting in annual energy and energy cost savings. Project descriptions are
provided in this section with the results and recommendations outlined in Section 5.

4.2.1 Increase Utilization of Water-to-Water Heat Pump

Currently the water-to-water heat pump serves only the combination coils in heat recovery units: Al,
AZ, A3, Ad, A5, B1, B2, B4, C1, C2 and the make-up air-handling unit C5. The heat pump is sequenced to
provide a 90°F supply water temperature for the combination coils during the heating mode and is
intended to be the first stage of heat; additional heating required is offset by the auxiliary heating water
coil, also located in these units. While monitoring the BAS, the supply water temperature was not set
per sequence and should have been higher than the observed supply water temperature based on the
corresponding outside air temperature. Much of the heating load that can be offset by the heat pump is
therefore handled by the boilers. The heat pump sequence should be reviewed and the leaving water
temperature setpoint adjusted. -

MEP reviewed the heating capacities of the combination coils in the specified units, which are served by
the water-to-water heat pump, and found that the combination coils can provide all of the heating
requirements with a 125°F supply water temperature. Increasing the water-to-water heat pump supply
water temperature setpoint from 90°F to 125°F can be done to accomplish the heating requirements for
all heat recovery units equipped with combination heating-cooling colls (A1, A2, A3, A4, AS, B1, B2, B4,
C1 and €2) and will greatly reduce the need for auxiliary heating coils, which are served by the boilers. In
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maost cases, a 90°F water supply temperature will be sufficient to provide all the heating; however, this
operation was not ohserved to be occurring.

A control algorithm can easlly be Incorporated to resef the leaving water temperature supplied by the
heat pump from 90°F to 125°F based on control valve position. The BAS can monitor the valve position
for each of the units and reset the supply water temperature setpoint based on the most open, or
demanding valve, Valve position is a good indicator of demand; and as the demand increases so should
the supply water temperature, Estimated cost for implementing this control sequence is: $500.

Energy savings were estimated for A2, A3, B1, B2, B4, C1 and C2; heat recovery units Al and A5 were
not included in the energy savings analysis because their sequence has been revised such that their
current operations cannot be included while quantifying energy savings. Additionally, heat recovery
units B1, B2 and B4 were removed from the energy savings analysis because of their limited run time
and varying operating schedules.

NOTE: When utilizing the water-to-water heat pump to handle more heating load, the overali gas
consumption will decrease; and the total electric consumption and demand will increase. Energy savings
will be realized; however, the resulting energy costs will not adjust accordingly.

4.2.2 interconnect Heating-Chilled Water System with Heating Water System

In addition to utilizing the water-to-water heat pump to handle more of the heating loads, the
combination heating-chilled water piping and heating water piping can be interconnected to allow
additiona! heating by the heat pump during part-load conditions. During part-load conditicns, the
heating requirements of the combination colls, as described In Section 4.2.1 ahove, are reduced
resulting in available heating capacity from the heat pump. This additional heating capacity can be used
to offset boiler capacity in effort to reduce boiler usage.

Implementation of this measure requires a temporary shut-down of the heating-chilled water and
heating water systems. Two pipes can be installed between the two systems and a control valve added
to modulate flow from the heating-chilled water system to the heating water system based on the
temperature in the heating water system. As the load on the combination coils is reduced and more
heating capacity becomes avaitable, the control valve can be sequenced to regulate flow to the heating
water system in an effort to offset boiler usage. Estimated cost of this work is: $6,900.

NOTE: When utilizing the water-to-water heat pump to handle more heating load, the overall gas
consumption will decrease; and the total electric consumption and demand will increase. Energy savings
will be realized; however, the resulting energy costs will not adjust accordingly.

423 Replace Boilers with Water-to-Water Heat Pumps

As described in Section 3.5, results of the ground coupled heat exchanger analysis indicate that the bore
field is sufficiently sized to accommodate the heating loads of the entire bullding. Additionally, removing
more heat energy from the ground is desired to help balance the energy exchange to and from the bore
field. Shifting all of the heating loads to the bore field requires new water-to-water heat pump modules
be installed to offset the heating loads currently met by the boilers. The cost of adding heat pump
modules is high and is not economical, but does eliminate boiler usage and balances the energy
exchange to and from the bore field. Replacing the boilers with water-to-water heat pumps having
equivalent heating capacities will be the most feasible and cost effective approach as the boilers begin
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to fail and require additional service and maintenance. Estimated cost for total replacement of boilers
with heat pumps is: $200,000 - $250,000. In lieu of replacing the boilers with a heat pump, high-
efficiency condensing boilers can replace the current non-condensing style boilers, which provide a 10
percent thermal efficiency gain over the existing boilers, This replacement is estimated to be
approximately $50,000 - $60,000 per boiler. If the water-to-water heat pump utilization is increased and
the heating-chilled water and heating water piping systems are connected as indicated in Sections 4.2.2
and 4.2.3, one boiler could be eliminated resulting in only three boiler replacements. Total for three
boiler replacements: $150,000 - $180,000.

NOTE:; When utilizing the water-to-water heat pump to handle more heating load, the overall gas
consumption will decrease; and the total electric consumption and demand will increase. Energy savings
will be realized; however, the resulting energy costs will not adjust accordingly,

4.2.4 Reduce Ventilation Air

The heat recovery units {HRUs) provide 100 percent outside air to the respective areas they serve or to
the connected water-to-air heat pumps. Outside air is being delivered at the same rate, or higher to
match general exhaust or process exhaust and to ventilate the spaces. Several HRUs use CO, control to
reduce ventilation rates at times when measured CO, levels are acceptable; and some HRUs operate on
low fan speed until a high CO; signal calls for additional ventilation or if additional heating/cooling is
required at which point the unit will switch to high fan speed. Upon review of the ventilation rates for
each HRU, some HRUs are providing more than required by code and or more than required for exhaust
air make-up. There are some hesitations with lowering the ventilation rates simply because this may, or
may not have an adverse effect.

MEP reviewed reducing ventilation rates for heat recovery units A3, B1, B4, C4 and E2. These units were
either observed not operating per control sequence or not operating as expected. For the purposes of
identifying areas of energy cost savings, MEP has provided the “best case scenario” energy savings and
resulting energy cost savings (Note: trend data is not available to support actual operations; therefore,
estimated savings realized may be more or less than reported). The remaining units have already been
reprogrammed through previous control program changes or are providing the necessary airflow rates
for exhaust air make-up and or ventilation. The specified HRUs have two-speed fan motors with the
exception of C4 and E2, which are equipped with constant speed motors. Reducing ventilation rates for
C4 and E2 will require variable-frequency drives (VFD) to be instalted, which will be used to modulate
fan speed based on CO, measurements, and motor replacements for each fan {Note: the motor needs to
be an inverter duty motor that s accepting of a VFD). Additionally, these two systems will need to be
readjusted per the revised airflow rates. A ventilation rate summary is provide below (Figure 16}
illustrating revised outside airflow rates (Note: these airflow quantities will need to be confirmed upon
further action taking place).
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OA cfm Revised

Reduction | operation [Comments
{min.reg'd){ OAcfm | .
A3 6,360 2,840 3,520 Raset based on CO;

Bl 8,000 3,000 6,000 Reset based on CO,
: B4 8,000 4,000 0 Recn:cu[ate air only; ventilation
provided by B2
Add CO, sensorin RA ductand VFD to
c4 6,255 3,200 3,060 fan in order to reset OA ¢fm; reset

based on return CO,

Add CO, sensorin RA duct and VFD to
E2 6,345 3,800 2,545 fan in orderto reset OA cfm; reset
based on return CO,

Totals: 35,960 16,840 15,125

Figure 16: Ventilation Rate Summary

The energy and cost savings analysis conducted for heat recovery units C4 and E2 have been separated
from A3, B1, and B4 because of the higher capital investment cost. Cost to reduce the outside air
quantities is mostly attributed to control program changes and Is estimated to be $1,500, Reducing the
outside air for C4 and E2 is more involved and estimated to be $15,000.

4.2.5 Reset Pump Differential Pressure Setpoints

The combination heating-chilled water pumps and the main distribution heating water pumps are each
equipped with a variable-frequency drive (VFD), which is used to control the speed of the associated
pumps operating. Currently, the pumps are operating to maintain a fixed differential pressure setpoint
of 8 psid. As the differential pressure in the respective piping system exceeds the setpoint, the VFD
reduces pump speed to maintain the differential pressure setpoint. Similarly, when the differential
pressure drops below setpoint, the VFD increases pump speed. The differentlal pressure setpoint must
be maintained to ensure sufficient flow to ali coils; however, the differential pressure setpoint can be
reset up or down based on demand, which is indicated by valve position for each coil. When the
differential pressure setpoint is fixed and the valves close, demand decreases but the differential
pressure within the piping system will be maintained at the fixed setpoint. A reset strategy can be
implemented to reduce the differential pressure during part-load conditions while maintaining sufficient
water flow at all times. The reset strategy can be used to lower the differential pressure setpoint until
one of the corresponding valves is 95 percent open. As the valves open further, above 95 percent, the
differential pressure setpoint is increased to allow more water flow through the coil. The opposite _
occurs as the valves close. Essentially, the pumps will be controlled to provide the required flow based
on what the systems need; not based on a fixed setpoint.

Estimated control programming and testing costs for this project: $720.

4.2.6 Replace Metal-Halide Light Fixtures in Cafeteria

The cafeteria is lit with metal halide light fixtures, which have a minimum electric demand of 10kW.
These fixtures are currently on 6am to 11pm, Monday through Friday (stated by EHS staff). MEP
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reviewed the energy reduction and energy cost savings that can be achieved by replacing these fixtures
with high-bay fluorescent fixtures, or equivalent LED fixtures. Cost to replace the existing fixture with
new high-bay fluorescent fixtures is estimated to be $7,500.

4.2.7 Retro-Commissioning (RCx)

As alluded to in Section 4.1.4, the building control systems are showing signs of losing calibration and
improper operations of controlied devices. While monitoring the building automation system, several
items were identified, which are explained further in Appendix A. Lose of calibration and improper
operation of controlled devices can lead to significant energy waste and system inefficiencies. This
cannot be confirmed, however, without the use of trending system operations and variables.
Additionally, energy savings cannot accurately be quantified for any corrective action because a baseline
of true operation cannot be established. A process by which these items can be evaluated and
confirmed is: retro-commissioning.

Retro-commissioning is a process to assure all systems and components are operating in accordance
with the current building owner's requirements. Extended monitoring and data logging of space
temperatures, valve positions, outside alr temperature, discharge alr temperatures, fan amperages,
status of HVAC equipment, etc. can be carried out through a retro-commissioning process where energy
savings can be determined with greater accuracy. During a retro-commissioning process, multiple data
loggers can be used to monitor operations over a specified timeframe for sufficient data acquisition.
Information gathered can then be used to develop a baseline. Upon implementation of a corrective
solution, additional data can be obtained to verify system performance is as anticipated.

The average reduction in energy cost that results from a retro-commissioning project Is 16 percent
according to a 2009 study of 643 buildings by Lawrence Berkeley National Laboratories
(www.facilities.net). Most often resulting energy savings are in the range of 5 to 15 percent of total
building energy usage. Typical costs for retro-commissioning are in the range of $0.25 - $0.40 per square
feet and can vary depending on system complexity and building types. Assuming a cost of $0.30/SF,
retro-commissioning of the Evansville High School is estimated to be $45,100. MEP has conservatively
approximated a 2.5 percent energy savings potential for both gas and electric energy consumptions.
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RESULTS AND RECOMMENDATIONS

5.1 RESULTS

All identified energy savings measures listed and described in Sections 4.1 and 4.2 have been evaluated
and analyzed using industry accepted energy modeling software, calculations in spreadsheet form,
weather bin-data, utllity data, and engineering experience and judgement. Energy savings, energy cost
savings and estimated implementation costs have been determined resulting in a simplified payback
period. Ten (10) project opportunities have been identified and are summarized in Table 2 below,

Table 2: Project Opportunities Summary — Evansville High School

Pusk | Eleshic | Matwed Gos

o § Eonsumglion Eliepic Cost | GasCost § NetEnergy Tost {Estimated Inslatled § Simple | Merton) Enery

Smvirtgs Swings ¢ Savings | Fagbiack | Reduglion
9] sl &} {gears) £

- {Project Dppivdunides Menlifed

EhY {therms}

1 hcraaaautnlzalkm of Watsr—-Watar Heal ‘ —296 -20,468 . .591 $ . (2,414) $ 3‘42 $ o 1,068§ § - 5001 05 ‘ 3.30%
2 {kterconnect H-C Waler Systemw/HW System <744 57,382 12,484 $ (6,507}t § 9.442§ % 2,935] § 6,800) 24 8.91%
3 {Replacs Boilers w ith Walar-to-Water Heat Purmps =445 w27 740 6,531 ) (3,307)§ & 40391 3 1,542 | Refer to Section 4| - 4.73%
4 {Reduca Vanilation: A3, 81, and B4 3z2.9 11,002 200 $ 1,810 $  151] 8 1.961] $ 1,800 0.8 0.51%
5 iReduca Ventlation: C4 and B2 234 8467 142 $ 1,810 07| 8 1,817| 16,000 7.8 0.36%
6 JReset Pump Diffarentlal Pressure Setpoint .oo 4,110 0 $ 312] § 1% 2| $ ©ora0f 23 C.12%
7 tRaplace Metal-Halde Light Fixtures 74 31,691 ¢ § 53,0801 -1 § 3,0608 & 7.800F 25 0.91%
§ lDecouple Bore Fleld Leop frem Building Geo Loop 00 4477 ¢ $ 340 H «| § 240) § 25380 V4.8 0.13%
9 Install High-Efficfency Condensing Eoilars 00 0 2,445 $ -| & 1,848 % 1,846] Raefar to Section 4; - 2.07%
10 FRelro-Commissioring {RCx) 0.0 56,130 1,418 3 4386| § 1,072 § 5.488] § 45100 8.8 2.82%

Project Opportunities 1, 2 and 3 will reduce and eliminate the need for boiler operations. As a result of
utilizing water-to-water heat pumps to provide the heating loads, electric energy and costs will increase;
and natural gas usage and costs will decrease. The energy savings potential is high; however, the energy
cost savings is lowered because of the electric consumption and demand penalties associated with
heating via compressors, However, the net annual energy cost savings is estimated to be $5,535.

Project Opportunities 4 and 5 will reduce boiler usage and cooling demand, resulting in annual energy
cost savings of $3,878 following implementation of Project Opportunities 1, 2 and 3. If, however, these
project opportunities are not implemented, the resulting annual energy cost savings associated with
Project Opportunities 4 and 5 is $6,839.

Project Opportunity 9 is included to show the energy savings associated with replacing the existing
boilers with high-efficiency, condensing boilers. This project will be worth explaring only if Project

Oppartunity 3 is not pursued.

The remaining project opportunities are Independent of the each other and will therefore not affect
energy savings of other opportunities.
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5.2 RECOMMENDATIONS

MEP recommends the Evansville Community School District pursue the identified project opportunities
to realize the highest energy savings potential. Each project can be implemented through multiple
phases In a variety of ways. Based on MEP’s understanding of the aforementioned building systems and
evaluation and engineering analysis of these systems, MEP recommends implementation of project
opportunities through three phases as outlined below.

Phase 1

Implement Project Opporturiities 1, 4, and 6. These opportunities are low-cost projects and can easily be
implemented with minimum effort resulting in an estimated annual energy reduction of 3.9 percent and
annual energy cost savings of $3,331.

Prak Eieekric Notueal Gas

Elselriz Cost | GasCost | el Energy Cost] Estmated { Swple | Forcent Easrgy |
Savings Bavings Savitgs tstailed Costf Payback | Reduition
5] )] =13 ] ] {yoarst 4

Demand | Sonmsumpion | Consumphon
Savings Souings Savings

10 jRecommented Peoject Opporlunties.- Phase T

. ) KWh ltherms} ] i
1 |jincreags Uiilization of Water-to-Waler Haat Pump -28.6 -20,458 4,601 $ RANDL S 34721 8 1,0881 $ 500] G5 3.30%
4 §Reduce Ventllaton: A3, B1, and B4 329 11,002 200 § 1,8101 $ 181} $ 1,961| § 1500 08 0.51%
& {Reset Purp Dirferenﬂaln‘essureSetpolnt 0.0 4,110 0 5 121§ -3 2] § 7201 23 0.42%
{EstimatedPareet Savings . P I NPT TR R T YT R R R KT [ A
Phase 2 R

Implement Project Opportunities 2, 5, and 7. These opportunities are capital investment projects and
will require modifications to the current systems. Shut-down times are required for connecting new
piping and possible closure of the cafeteria area for light replacements. Retro-commissioning is included
In Phase 2 because of the high cost; however, MEP highly recommends the building automation system,
sensors, and controlled devices be tested and recalibrated immediately to ensure proper monitoring
and controllability can be achieve while optimizing system performance {completing RCx in Phase 1
should be considered). The estimated annual energy reduction and cost savings are 13.0 percent and
$13,370, respectively. Combined with Phase 1 savings, the accrued savings are: 16.9 percent energy
reduction and $16,701 energy cost savings. Refer to Appendix C for conceptual design modifications. -

Peak Elecing Noturat Gas | _ . . . . .
X R Eleging Cost Gas Cost | Not€nergy Cost | Estimated | Simple | Percent Energy
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) [ Saviy s [
5] s} W]
_ o) | heaas) R T L yeais) i
Intarconnect HC Walsr Syslemw/HW Syslem 3 {E,507) 3 $ 68800 .
5 {Reduce Ventiation: €4 and E2 8,467 142 & 181018 107{ § 10171 § 165000] 7.8 0.36%
7 _|Replace Metal-Halids Light Pixlures 31,691 0 $ 30601 § -3 30601 % 7.500] 26 0.91%
Rsire- Conmssionlng(RCx} £6,130 1,418 3 4,386{ § 1072} & 5,458 45100 8.3 2.82%
; ; i i} 38808 | odiodd .} 52 rdsi00] Boa0E ) 8 1B870] 0 T . o T
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Phase 3

Implement Project Opportunity 3 or 9 as the existing boilers begin to fail and become more of a
malntenance issue. These project are large capital projects and will not pay for themselves with energy
cost savings alone. Refer to Appendix C for design concept related to Project Opportunity 3.

Peak |  Efectric taturat Has
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Acerued Savings (Completion bl Pha5n51 2and3} -4it3 34,300 21,280 $ 24572001 8 1609315 - 18,550 )% 2e72p0] 122 A9 -




BUILDING AUTOMATION SYSTEM SCREENSHOTS

The following are screenshots of the building automation system interface captured at various times
throughout the study. These screenshots are intended to illustrate areas of concern identified as they
relate to the specific HYAC systems and operation. Comments are provided below each of the
screenshots to briefly explain the concerns and or recommendations for improvement or modifications.
As a result of the adjustments to the control system or system operation, energy savings can be realized;
however, actual savings are difficult to quantify, Data acquisition is required to see real time data over
an extended period of time {i.e. 3 to 6 months) versus a snapshot at a given point in time.

Thursday, March 26, 7am-9am

oamm  mowmswbes owssomsn

[ 96T EVAPORATORBYRASSESL -

EVAPORATORBYPASSVALVE 9 BYPASS . .
© U EIVAPORATORBUPASSESISETPODY |~ !

.. {This will ag‘.uim.ll #very Tdayy)

» Heat mode is ON; leaving water temperature is only 63°F with outside air temperature of 27°F.
Expect to see leaving water temperature of 90°F,

s HCW supply and return temperature differential is very low resulting in higher pump energy.

¢ Potential to lower evaporator bypass setpoint. The actual is not meeting setpoint and the
temperature differential is low.
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iR ' Air Hondling Unit AHU-A2
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» Unit is off and HEAT/COOL Valve is 100% (fully open). Unit should be operating in conjunction
with Al and A5 per revised contro! sequence dated 12/20/11.

» Discharge temperature setpoint listed as 100°F.
¢ Valve is likely under control when unit is off,
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»  Unit Discharge Air Temp Setpoint not being maintained; hiowever, unit is maintaining space
temperature within upper and lower temperature setpoints as measured by the exhaust air

temperature sensor,
¢« Measured CO2 is low at 131 ppm. Consider reducing amount of OA introduced to space for

energy savings.
+ Consider reprogramming unit to operate on low-speed as first stage of cooling/heating while

monitoring CO2 to ensure proper ventilation. CO2 sensor should be test_ed and recalibrated.
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A4 has the potential to recirculate air from locker rooms during an Unoccupied Mode of
operation

The sequence of operation states for the Auxiliary Preheat Coil Valve to maintain a 5°F LAT off
the preheat coll. Valve is open 19% when OAT = 29°F. Coil is heating with a 10°F rise and energy
exchange from heat recovery wheel is not indicated by the 40°F HRU Discharge Temperature
reading. There may be an issue with the wheel not spinning. If this is the case, the BAS needs to
be checked to ensure status signals are being communicated correctly.

Heat recovery wheel, by design, should provide a higher HRU Discharge Temperature.

Expected operation: Preheat Valve closed {0%) and HEAT/COOL Valve open less than 23%.
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e Entering water temperature to HEAT/COOL coil is 63.05°F per review of Multistack unit readings
in screenshot above, This entering water temperature is not encugh to provide required
heating; therefore, the Auxiliary HW Valve is signaled to open.

e Aux. HW coil and Heat/Cool coil are shown incorrectly. The Aux. HW coil is actually in the reheat
position per review of Operation and Maintenance Manuals.

»  Exhaust air temperature of air back to the unit is higher {69.06°F) than the HRU Discharge Temp
(66.14°F}). The OA damper could not be shutting tightly and leaking air into unit cabinet or the
air is stmply losing heat, approximately 3°F, through the cabinet wall. Consider testing
temperature sensors and verify damper closure.

s A5 is not operating per revised sequence of operation dated 12/20/11. Refer to screenshots of
Al and A2 above.
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HEAT/COOL Valve should be closed when unit is off so pump does not have to pump the coil
when not in use. Consider reprogramming valve position during unoccupied times.
63.05°F water is entering the coil; 69°F discharge temperature is not possible with 59.62°F

entering air temperature, Recommend testing temperature sensers and calibrating as
necessary.
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* HEAT/COOL VALVE is at 93% open to maintain discharge air temperature; however, 63.05°F is
being supplied to the coil. Since the combination coil cannot maintain air setpoint, the AUX. HW
VALVE is 100% open.

¢ Only one coll is required to maintain discharge air temperature setpoint.

» Ahigher HRU Discharge Temperature should be seen off the energy recovery wheel. Consider
cleaning sections of wheel and replacing as necessary.
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OA Damper is shown to be closed; supply fan is on and HW Valve is open.
Exhaust fan is on and Exhaust damper is open. '
Supply air fan is pulling air from somewhere that may not be desirable {i.e. exhaust air stream).

Test operating range of OA damper
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e B4 is operating as a circulation unit; no ventilation air. This is not per original sequence of
operation; however, is recommended to be maintained.

» Unit can be programmed to modulate OA and RA dampers in order to maintain the discharge air
temperature setpoint. If the dampers cannot maintain setpoint, the coils valves will modulate to
maintain setpoint.

» Discharge air temperature setpoint and measured discharge temperature, along with the
operation of the combination coil in a “HEAT” mode, does not align with expected logic. If unit is
in a "HEAT” mode and the discharge alr temperature setpoint is 65°F, the combination valve is
not needed since the discharge air temperature is 71°F. Additionally, the unit, with these
conditions, can maintain the discharge setpoint without the use of the combination coil {OA and
RA damper modulation without energy wheel spinning).
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» C1and C2 serve the common area (cafeteria) and are introducing OA to make-up the exhaust air

quantities from adjacent restrooms.

¢ The HEAT/COOL Valve is sequenced to be the first stage of heating with the Aux. HW Valve
handling the remaining unmet heating load. Operation of both coils is not necessary to maintain
discharge air temperature setpoint. Recommend revising control sequence to use only one coll
to maintain setpoint. Pending modifications and capabilities of the Multistack unit, the
“combination coil should be used when the HCW Supply Water temperature is 90°F, or higher,
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e Cland C2 serve the common area (cafeteria) and is introducing OA to make-up the exhaust air
guantities from adjacent restrooms.

s The HEAT/COOL Valve is sequenced to be the first stage of heating with the Aux. HW Valve
handling the remaining unmet heating load. Operation of both coils is not necessary to maintain
discharge air temperature setpoint. Recommend revising control sequence to use only one ¢oil
to maintain setpoint. Pending modifications and capabilities of the Multistack unit, the
combination coil should be used when the HCW Supply Water temperature is 90°F, or higher.
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s P-10is operating at 88%. Delta-T on load side is 0.51°F, which indicates a smali load. Pump
should slow down; however, DP sensor is keeping pump at a higher speed.

e |ncrease delta-T {o reduce pump energy.

¢ HCW Supply water temperature leaving unit should be 30°F in “HEAT” mode; not 63.05°F.
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¢ HRU Discharge Temp is expected to be higher than 36.26°F.

e Discharge air temperature is not getting to setpoint with HW Valve 100% open. Consider testing

and calibrating sensors as necessary to prove accuracy.
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e (5 is a constant air volume system. Outdoor air flow is increased based on number of PRVs
operating for kitchen hood operation. As the PRV stage on, more OA is mtroduced Otherwise,
the AHU recirculated and brings in a minimum amount of OA.

e DATSP is 55°F, DAT is 61°F: more OA at 37°F should be introduced to maintain DATSP

e MATIs 55°F. Aux HW valve shows being closed; however, DAT is higher than MAT. Leaky valve?

e Check Aux, HW valve for tight shut-off. Check comb coil valve as it may be leaking too.

« OA and RA dampers must be operating to maintain MAT. Consider revising to maintain DAT.

s Sequence calls for reheat control using the Aux. HW coil. The Aux. HW coil is not shown to be in
the reheat position, however,
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. OAreset schedule is operational; HWS setpoint is 10°F higher than the building loop HWS
setpoint, which is expected per original design intent. '
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o Verify location of GEO loop pump Differential Pressure {DP) Sensor. DP setpoint seems VERY
high. Maximum pressure drop across worst case heat pump is: 20.8ftHD, which equates to
approx. 9 pst {DPSP=25),

s Location of DP sensor used to control P-7 and P-8 is unknown,

¢ Recommend resetting DP setpoint based on a surnmation of valve status {on/off}, A flow meter
will be required; and valve status is known. Each valve should have a flow rate assigned, which
will be used in the summation to determine total geo water flow required. Speed will then be
calculated based on required water flow rate.
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s Space is more negative than desired.
» Discharge Air Temperature (DAT) is lower than Mixed Air Temperature (MAT). Verify cold drafts
from supply duct to room are not cooling space down undesirably during winter conditions.
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e Recommend revising sequence to control OA and RA dampers off DAT and resetting DAT based
on space temperature offset from space temperature setpoint.

s The combination coil valve should be used when the OA and RA dampers are unable to maintaln
the DAT setpoint.

Page A-18



Appendix A

R
s )
s )
s
I,
75577

»  Aux. HW valve is open 50% because Exhaust Air RH is greater than 60% per revised seguence
date 12/20/11. |

» Unitis off and under control. Aux. HW coil is heating cabinet as indicated by the 72.8°F HRU
Disch Temp sensor belng higher than the exhaust air temperature of 66.14°F.
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~ »  While monitoring A2, the Aux HW valve feedback signal switched back-and-forth between a
value of 0 and 100. Verify feedback signal is working properly.
e Unit fan is off and HEAT/COOL Valve is 100% open.
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*» . Preheat coll valve is suspect of leaking. OAT=52°F, PreHeat DAT = 55°F with valve at 0%.
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+  OAtemp Is higher than the HRU Disch Temp.

+ Bypass damper is closed and combination ceil valve is 28% open. CO2 [evel is low at 122 ppm.
B2 could circulate more air to reduce heating required by combination coil.
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» B3 serves the Music room. EF is off, and SF is on. Further mvestlgatlon ofsupply fan operating
with OA damper closed is recommended.

» DAT s higher than OAT and HW valve is at 0%. Valve could be leaking HW flow through coil
causing the increased DAT. Otherwise the DAT sensor could be bad.
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e B4 is trying to cool with combination coil valve at 100% open; however, discharge air
temperature is reading high. Water temperature supplied to coil is most likely not cold enough
resulting in higher pump energy, or over pumping.

» Relative Humidity sensor is reading 100%. Recommend testing and calibrating as necessary.
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C1is trying to cool the space; however, no flow to the combination coil is seen. DAT is higher

than the entering air temp and space temp is higher than setpoint. Unit should be cooling. Verify
how the DATSP is determined.

HRU Disch Temp is heating up from 54.43°F to 59°F. This could be a result of a leaking valve or
the temperature sensors are not calibrated. Recommend testing sensors and monitoring inlet
and outlet water temperatures of the coil to determine if there is flow with closed valve.
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s Cooling valve is 100% open; however, the Entering HCW temperature is 67°F and is not cold
enough to bring DAT down to setpoint. Entering air is actually heating up. Space temp is

maintained, however.
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HRU wheel should be off to allow for the OA to be used to maintain DATSP. Wheel is operating
and recovering heat and undesirably heating the air above setpoint. Changing this may affect
what the booster coils downstream of Heat Pumps are contributing to reheat.

Consider resetting the DATSP {discharge air temperature setpoint) based on booster coil valve
position and status of heat pumps.
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e HRU wheel status is off. HRU wheel could be operating to assist in boosting entering alr temp
since the DATSP is higher than OAT and RAT is 72°F. Instead, more HW is being used.
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» OAand RA dampers appear to be controlling to maintain MAT at 55°F. DATSP is 55°F; however,
" DAT is 63°F and space is 5°F above setpoint. More OA can be brought into the space to satisfy
space cooling {free cooling, air-side economizer) demand. Verify accuracy of temperature

Sensors.
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¢ 1 DATSP is 68°F, DAT is 83°F. Heating valve @ 32%. Unnecessarily heating.
o Verify accuracy of temperature sensors. '

Air Haridling Unit AHU-E]
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Monday, April 13" 7:45am.
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s P-8at 76% with 1/3-2/3 valves wide open. Review increasing HWS temp vs pumping more.
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e QOperating with low delta-T's; results in higher pump energy
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» DAT setpoint = 55°F. Actual is 73°F. Wheel is preheating Incoming OA; wheel should be off. .
* Unit should be operating on low-speed. As the space temperature rises, the combination valve
should open to maintain space temperature setpoint while operating on low-speed. If space

temperature continue to rise with combination valve fully open, the unit should switch to high-
speed.

¢ Wheel should not be operating because space cooling can be accomplished with outside air and
unit operating on low-speed.
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E1 DATSP = 68°F. Actual DAT is 82°F. HW Valve is open to 32% with incoming air temp of
71.98°F. Wheel is operating.
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* Space temp is not being matntained at setpoint of 68°F. More OA could be introduced with an
additional PRV operating to maintain setpoint. Additionally the cooling coil cannot be used
because the Multistack unit is operating in heating mode.
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s Unit is heating to maintain discharge temp of 68°F with OA entering at 56°F; wheel is off. Wheel
should operate to increase entering air temp while reducing HW demand.
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» Unitis off with HW and HC/CC valves open.
e Valves appear to be under control with unit off.
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Whee! should be off such that unit is utilizing lower temp GA to meet DAT.
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Unit is off; however, valves are 100% open, Waste of pump energy
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¢ Test for leaking HW valve.
e Test discharge air temp sensor
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Flow valve is held open to keep unit from tripping on high head. During the walk-through, many
alr filters on HPs were observed to be loaded. is the issue a dirty filter in lieu of low flow? The
flow should be constant and balanced correctly during compressor operation. However, if the
filter is loaded, this can cause the compressor to trip as well.
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e P-10 operating at full speed; however, DP setpoint cannot be maintained,
*  Why is heat pump not making colder water?
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Wheel should not be operating.

DAT is higher than entering temp. and above setpoint.
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¢ Wheel should be operating to maintain DAT setpoint. Instead, wheel is off and HW Valve is open
1% heating air 5°F.
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» HW Valve is 32% open and Is most likely not needed for proper tempering of OA. The associated
heat pumps can handle a lower entering air temperature while satisfying their respective space
temperatures.
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s Consider resetting DAT setpoint. Associated heat pumps can meet their respective loads with a

lower QA temperéture entering the unit.
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»  Consider resetting DAT setpoint. Associated heat pumps can meet their respective loads with a
lower OA temperature entering the unit.
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* Reduce OA to space; low CO2 reading.
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e HW Valve is 100%,; SF is off.
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Appendix A

o [0 P aeRsar i
e bad L MRS
R il = RN
2zt

B Air Handling Unit AHU-B2 © 7

Defroit Sttt
HRU Aarty

S

- CoplMade 7
o HeakMode, -

o Verify chilled water valve is operating correctly over full range.

o May need to replace RH sensor.
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FROA POND ST
CHCW SUPPL

. P;10 is'op'ei'a'ting at 85% Speed to m'a'int'ain 8'psid setpoin{;' chirlrled' Water delta-T is 6.81°F, DP
setpoint can be reset to allow pump to slow down while allowing the chilled water delta-T to
increase.

Page A-51



Appendix A

Monday, June 15th 4:40 pm

Au Handlmg Unlt AHU—B4 : t-)t_m'p;.-,r :

e Y gier Systent
i)
SN sk

V25977

" Eir‘.’u"eekly Schadile
I Honday

10000 £M - bactive
# Toesday
o Frdey

= Usar Defingd Dy

OO0 AR - Active |

Foraary 2015 Febevary 2075 T Mk T
SHMTVTES SHIGWTFS SHTIWTFS SHMIWTFES

_ 723
56 7 st E 3w
1213 141898 131 15161
BVHARZDL B 03T 222328
BB B MRy
Bay 205 June 2015 July 2015 Begust 2015

EMIWIFS SMTVTF& SMTWTFS EMTWTFS

Ez? WEWH

242528 T 28

Saptember 2015 November 2015 " December 2015
SMTIWTIFS SHIWTE SMTWIFS SMIWTFES
B % 3 W

78910

1415 1617 18
71 22 23 24 2500
22930 n

¢ B4 not operating per schedule.
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Monday, June 15th 5pm

BLRSETRT -

» Boiler pumps P-1, 2 and 3 are operating with only B-1 on; effectively reducing the heating watér
temperature. Boiler pumps should only operate when the respective boller is required to
operate. NCTE: flow through the boiler must be proven prior to boiler firing.
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Monday, June 15" 6:35pm
| ~ 077070 Air Handling Unit AHU-B2

. “Occupied

" Hea Setpr,

O

A )

- Space Temp

AT

ol

sy

CootSetpr - -

gleiv|niz|?

)

s Unit should be off per schedule.
¢« CO2is low; consider reducing OA
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B i oo Ubit AN

HERF
Whoet
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‘Wheel
BE
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s
s |

7 592)

)

» Consider reducing OA; space CO2 level is low (133 ppm). Otherwise, operate fan on low speed.
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G e
AirH"“dI‘“gU““AHUB3 N e O 11

- Defiont Siatis ]
S Sehsd ’,"/‘;’!

HRY

._‘RSS’

s B3 isscheduled off and fan is off; however, HW Valve is open. HW Valve should be closed during
unit off time and should only be signaled to be open on a call for heat.
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OB o BR300
|- e Al Handling Unie AHD-EL .5 e - - maesgs
e i V)

, u_.__bg&o_stste'ﬁs". . L 77

L HRO Abarin |

Wheel

»  Test HRU Discharge Temp sensor; reading is 110.44°F,
Also verify HW Valve is closing tightly by testing inlet and outlet water temperatures across the

coil.
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PU\[P 18 SIS

PU\IP is ATUS
rnm ls smm

Qi

DY

2}

PP 19 818

" PUMP IS STATUS.

PU.\I.? 19 SPEED

C LOOPHWS ¢

:_Loornrs| B }m'ssnfri ] Tk 4

POMP 20875

n- '-usmtt:sf

?t'ilP"lSIS'

ﬂ."ll? 21 5 A‘l’ls.

! ropsstates

7z

If;n’é»’xﬁff,

5/?.33{& _ti ;f’,’f_/

¢ Building heating water loap is active during unoccupied hours.

» Heating water pump P-7 is shown operating at 66% of full speed.

» Heating water is only required for dehumidification purposes {i.e. reheat) when building is
occupied or when relative humidity gets too high during unoccupied times, which is not the
case here. Units monitored during this timeframe were off and not calling for reheat.
However, some units are operating outside of scheduled times with nighttime space

temperatures being maintained.

» Boilers are suspected to be operating incorrectly to maintain the heating water setpoint.
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 HYDRONIC FLOW DIAGRAM

MEP developed a hydronic flow diagram to illustrate the current geothermal, combination heating-
chilled water, and heating water piping systems. This diagram is intended to illustrate conceptual design
changes to the existing systems based on the recommend changes outlined in Section 5.2,
Recommendations. MEP shall not be responsible for any misrepresentations from actual system
installations. The original design documents did not include this flow diagram; therefore, a new one was
created based on MEP’s understanding of the systems following the onsite walk-through and review of
building documents. Three (3) drawings are included in this appendix and represent the following:

»  Existing systems (no change)
s Incorporation of Project Opportunity 2 — Interconnect H-C Water System with HW System
» Incorporation of Project Opportunity 3 — Replace Boilers with Water-to-Water Heat Pumps

NOTE: These conceptual design modifications have not been fully engineered. Fully engineered concepts
are outside the scope of this study. Prior to moving forward with any system changes, MEP recommends

the Evansville Community School District seek further consultation from MEP Associates via additional
project services.
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340 Fair Street
Evansville, WI 53536
Phone: (608) 882-5224

ET}CZnS ‘(}Z[[é | Fax:  (608) 882-6564

Community Schoof District

MEMORANDUM

To:  Evansville Board of Education

From: Doreen Treuden, Business Manager

Re:  Introduction of PMA Financial Network, Inc.
Date: July 8, 2015

Every year, the District short-term borrows for cash flow needs using a financial advisor. In
the past, the District has partnered with Kevin Mullen from Hutchinson, Shockey, Erley &
Co. This year, we will be working with Michele Wiberg from PMA Financial Network,
Attached you will find information to serve as an introduction to PMA.

Michele will be attending the Board meeting to introduce herself and will be able to answer
any questions that you may have regarding PMA services.
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