Arcadia High School

School Energy Education Grant Program

1) Executive Summary

a. Goals

Create policies which will reduce energy consumption and costs at Arcadia High
School while maintaining building comfort levels and educational effectiveness
and policies.

Include energy and energy efficiency topics in Arcadia High School’s curriculum

b. Objectives

Create and train an energy team that can analyze school energy usage and
identify areas where reductions can be made.

Create an energy management policy for Arcadia High School

Create an energy education plan for Arcadia High School

Educate school board, administration, staff and students about energy
conservation and its role in providing an effective educational and work
environment.

Implement curriculum that provides students with knowledge of energy and
energy conservation and the skills to evaluate and make decisions about energy
consumption.

c. Rationale

With rising energy costs and reduced funding, it is imperative that Arcadia High
School determine the most effective and efficient use of resources including
energy. Furthermore, the efficient use of energy and natural resources is
necessary to make responsible and meaningful contributions to our local
community. Finally preparing our students to make informed decisions about
energy and natural resources is beneficial to their learning experience as well as
their ability to contribute to the community and world. Comprehensive energy
management policy and education plans allow us to accomplish all of the above.

d. Plan Development Process

Energy Team Created:
1. Michele Butler (principal)
Rick Nelson (Facility Director)
Tom Nelson (Technology Director)
Kevin Whalen (Ari-Science Teacher)
Terry Vettrus (Special Education Teacher)
Olga Dedkova-Hason (ELL Teacher)
Ryan Ziegler (Technical Education Teacher)
Alan Herman (English Teacher)
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Bill Steinke (Technical Education Teacher)
10. Marie Lettner (Science & Mathematics Teacher)



Energy Team Training

1.

Michele Butler completed the Practical Energy Management in Schools
training.

Rick Nelson will complete the Building Operator Certification program.
Alan Herman, Ryan Ziegler, Terry Vettrus, Olga Dedkova-Hasan, Kevin
Whalen, Bill Steinke and Marie Lettner completed NRES 734: School
Building Energy Efficiency Education class.

The entire team created the energy management policy and education
plan

The team encountered a couple of challenges during the course of this
work, including the resignation of our project manager and difficulties
finding collaborative time to complete the work. Marie Lettner
assumed the responsibility of project manager.

Another constraint encountered during this project, is our inability to
program the HVAC system in house, thus any changes that are made to
fresh air intake controls requires upward of $1700 in programming
charges.

Arcadia High School would like to thank the KEEP organization for the
wonderful trainings provided by Charlie Schneider and support from
Melissa Rickert . We also appreciate the opportunity that KEEP has
provided us to improve student learning as well as our ability to
encourage that learning in an efficient and effective manner. This work
would not have been possible without KEEP’s funding.



1)} Arcadia High School Energy Management Policy
a. Background

The school District of Arcadia does not currently have, nor ever had a School Energy Policy or Energy
Education Plan. Faculty, administration, students, and school board members have verbally expressed
the importance of energy conservation and education, but action has to be taken. Stakeholders agree
that energy management is necessary in order for the School District of Arcadia to minimize the impact
of energy cost increases will have on the current and future budgets. There is also stakeholder’s
consensus to maintain a reliable supply of energy to meet the functional needs of the District and
ensure that energy is used efficiently. As an educational system, we have an obligation to model and
instruct the students of our district on energy saving measures that will have long term effects.

b. Purpose

Energy management at the high school building will create energy savings. These savings will be
accomplished via the following steps:
1. Reduce the energy consumption peak
Foster individual ownership and awareness (from students to staff)
Offer continual energy education
Monitor energy usage
Ensure that energy is being used efficiently and that conservation of energy has no educational
impact
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A strong commitment on the part of all staff and the administration is important to an effective energy
management program. It will be the responsibility of each high school employee to actively participate
in conservation efforts to reduce energy consumption. In turn, it will be the responsibility of the
administration and the energy team to ensure that everyone receives information regarding energy
conservation and education.

Instituted as part of the high school’s plan to save energy, this policy is designed to save scarce
resources without infringement of the educational mission of the high school. The building principal and

energy team will share the accountability for ensuring that this policy is followed.

c. Policies

ARCADIA HIGH SCHOOL ENERGY PLAN

A. Heating and Air Conditioning

1. Classroom thermostats will be set at 68 degrees for heating and 76 degrees for cooling during

the occupied times. For unoccupied times, heating will be set at 55 degrees and cooling will

not occur.

Auditorium thermostats will be set as occupied or unoccupied.

Gymnasiums, locker room, and industrial/shop occupancies will not be air conditioned.

4. Operating schedules for the heating, ventilating, and air conditioning equipment will be
optimized as follows:
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a. For the heating season, the equipment will be started approximately two hours before
classes start to allow the building to be at the occupied set point. The scheduled shut
down time will be set the same as student release time.

b. For the cooling season, the equipment will be started two hours before classes start to
allow the building to pre-cool.

5. HVAC coil cleaning will be scheduled annually to assure the highest operating efficiency
possible.

6. Window blinds will be adjusted, when and where appropriate, to allow the sun to warm the
building during the heating season or to block out the sun during the cooling season.

7. Windows will be kept closed if the air conditioning or heating systems are in operation.

8. Classroom doors will be kept closed.

9. Staff will not obstruct ventilation ducts or return grilles with books, charts, furniture, plants or

any other objects or materials.

10. New equipment purchases will be energy efficient models that are Energy Star rated.

11. The use of portable electric heaters or any other auxiliary heating devices will not be
permitted.

12. Employees and students are encouraged to wear appropriate clothing during the heating
season and cooling season.

13. The Building Facilities Department may adjust set points to provide the best overall
performance of the HVAC system.

B. Lighting
1. Lighting schedules will be optimized to reduce usage.
2. Lights will be turned off when space is not in use or natural day lighting is adequate.
3. Classroom lights will be turned off when the last person exits the room.
4. Cleaning staff will turn lights on only for the period when a specific area is being cleaned.
5. Hallway lighting will be turned on 30 minutes before classes begin and will be turned off

after classes have ended.
6. Classroom lighting levels that are over lit will be adjusted to minimum levels (using
single/dominate switch if available).

7. Gym lighting levels will be adjusted to appropriate levels for classes, events and practices
(classes being at lower levels and events at highest levels).
8. Buildings will be identified for energy saving lighting projects.

C. Food Service

Run time of ovens, stoves, and fryers will be kept at the minimum levels.
Exhaust fans will run only when absolutely necessary.

Energy saving devices and/or practices will be identified.

Equipment will be energy efficient models and natural gas if possible.
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D. Computers/Office Machines

1. Copiers, laminating machines, calculators, and other office machines will be turned off at the
end of the day.

2. Computers, monitors, printers, and other peripheral equipment will be turned off at the end of
the day or when not in use for long periods of time during the day.



3. District-wide software may be used to automatically shut down computers at the end of the
day.
4. Computers will be energy efficient models.

E. Building Improvements

1. Building air leaks will be identified and sealed with caulking, energy efficient seals and/or
insulation.

2. Building Facilities Department will be responsible for the development and implementation
of long-range projects.

F. Other

1. The domestic hot water temperature set point will be no higher than 115 degrees. Food
service operations requiring higher temperature levels by code shall use booster units or
dedicated water heaters when possible.

2. The use of personal appliances such as electric coffee makers, microwaves, refrigerators,
toaster ovens, pizza makers, and/or other cooking or refrigeration appliances is discouraged
and may result in a charge per unit as determined by administration. The use of small fans,
radios and desk lamps is allowed, but must be turned off when not in use. It is recommended
that these items be Energy Star Rated and UL Approved.

3. Itis recommended that energy efficient vending machines will be used.

G. Education

1. Staff and students will be provided on-going education on energy saving measures through
the Energy Committee.

2. District will utilize appropriate curriculum materials designed to inform students regarding
the wise use of energy.

3. Every staff person will be expected to contribute to energy efficiency.



I11. Energy Education Plan

A. Philosophy Statement
Consistent with all curriculum at Arcadia High School, energy education curriculum will

inspire learning and empower learners.

B. Goals
a. Learning about precious natural resources and the optimal use and conservation of

those resources, particularly energy, will be a collaborative effort between all staff
and students.

b. Energy conservation will serve as a link between state standards, curricular
benchmarks and authentic interdependent and self-directed learning.

c. Student learning will be assessed and the effectiveness of energy curriculum will be
driven by data from those assessments.

C. Curricular Framework

Attached in following pages by curricular area
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I‘l'.::hran:E::I Chemistry
Unit: Muclear Che mistry
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Physics

Unit: Thermal Energy
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D. Staff Development Plan

Staff Member

Title/Sector Represented

KEEP Courses Taken

Michele Butler

High School Principal

PEM schools

Ryan Ziegler Teacher-Technical Education Energy in the Classroom
Energy and your school
Bill Steinke Teacher-Technical Education Energy in the Classroom

Energy and your school

Marie Lettner

Teacher-Science/Math

Energy in the Classroom

Energy and your school

Terry Vettrus

Teacher-Special Education

Energy in the Classroom

Energy and your school

Kevin Whalen

Teacher-AgriScience

Energy and your school

Alan Herman

Teacher-English

Energy and your school

Rick Nelson Facilities Director Building Operator Certification
(April class cancelled, scheduled
for May in Green Bay

Tom Nelson Technology Director N/A

Jerry Sorenson School Board N/A

President/community member
Monica Herman Community member N/A

The teachers identified represent all grade levels and curricular areas at the high school. Furthermore,

all of the teachers on the energy committee have taken at least one KEEP course to enhance their

energy literacy.

E. Involving Building Occupants
a. A presentation will be given to the school board to make the board and community
members aware of the energy initiatives that Arcadia High School is undertaking.



b. A presentation will be given to the entire high school staff to inform and engage
them in supporting the energy and energy education plans.

c. Annual Earth Day will be planned by AP Environmental Science(during the years that
the class is offered) and will involve all student and staff.

1IIV) Monitoring & Reporting

a. Energy Management

i. Monthly electric bills for the 2010-2011 school have been compiled by Ryan
Ziegler, they will serve as a base line for future comparisons.

ii. Ryan Ziegler will continue to receive monthly electric bills and Marie Lettner will
help record, track and compare future years electric bills to this years.

iii. Information that will be entered on a spread sheet is the total electric bill, the
demand charge, the total kilowatts used and the price per kilowatt hour.

iv. Data will be entered on the spread sheet monthly and reviewed two times per
year by the energy team.

v. Results will be documented and submitted to the facilities director, the building
principal and the energy team.

b. Energy Education

i. The energy team will be responsible for monitoring energy education in the
school.

ii. The team has made one set of Energy Education in the Classroom and Energy in
the school building manuals available to the staff in our LMC professional
archives. The availability of these manuals will be communicated during a
presentation given by the team at a staff meeting.

iii. The team will continue to use the lessons that they have developed and will
report back to the team if they make any changes to those lessons or omit them
from their curriculum.

V) Sustaining Energy Initiatives
a. The energy committee will pursue approval for the energy management plan.

b. The energy committee will continue to incorporate energy lessons that have been written as
well as include future lessons as appropriate to meet District benchmarks and educational
initiatives

c. The energy committee will encourage the rest of the staff to consider energy curriculum in
their lesson planning.

d. The energy committee will pursue energy savings by reducing hallway and classroom lighting
per the information in appendix E.

E. The energy committee will pursue energy savings by purchasing a gas fueled on demand
water heater for the kitchen to replace the electric unit currently in use. The energy committee



will write a grant through KEEP to assist in the funding of this project. (See appendix E for
details)

F. The energy committee will pursue energy savings through HVAC programming that will allow
fresh air intake to be reduced when the gym and auditorium are not being used. Funding for
this project needs to be determined. (See appendix E for details)

G. Administration at Arcadia High School is committed to making resources available for energy
conservation and supporting the Energy Committee’s pursuit of educationally friendly energy
conservation and the savings associated with those savings.

V1) Appendix

Energy Audit Report
AP Environmental Survey and Results

A

B

C. Electric Bill Archives and analysis

D. Energy Team’s presentation to Staff
E

Energy Saving Project details



APPENDIX A

Energy Audit Report
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I'he power is within you.
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6. Domestic Hot Water - Water Heater - Upgrade High Efficient
Install a high efficiency hot water heating system. Many existing hot water heating systems are standard efficiency (as
opposed o high efficiency) units. In recent years, technology advancements have led to the creation of hgh efficiency units

Sealed combustion hot waler systems now Offer efficiencies ol up Lo 96%

Ihese units also offer high output and quick

recovery. Replacing older units with newer models will reduce hot water related energy costs substantially . It can be guite

cost-¢flective 10 take (his action
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* 2 focus on energy

The poser is within you.

11 VAL - Burser Replacement- High Efficiency
burners can be installed 0 existing borler systems (©
Install new burners on the current boibers. New, high efficiency s ety and allow flor betier

ppros e sombustion efficiencies. These high cfficiency hurners mix the ar ;
Pl stilization Additionally, new burners with a large Turndown K Can InCrease a boiler system’s efficiency aver a range

ot operating conditions

RECOMMENDATION SAVINGS POTENTIAL

EXISTING CONDITIONS

Lacation Location

Honler Koom Bosler Room
End Use HV AC Electric Energy Savings (KWh/yr)
Tyx Hollers. Bumners. and Gas Energy Savings (therm/yr) 2400

Furnaces

Kecommendation: Electric Cost Savings (S/yr)

Burner Replacement- High Efficicncy Gas Cost Savings ($/yr) S1.001
F ECM Opportuniny 100 Total Cost Savings ($/yr) S1.061
% savings electnc 000000 Payback (yrs) 5.7
T savings yas 300000 Electne GHG Savings (1ons/yr)
Prionity Medium Gas GHG Savings (tons/yr) 14

Priority Rathonale:

Long Payhack Penod
Cirants Avalable? Yes










APPENDIX B
AP Environmental Survey



Temperature Readings of Arcadia High School

Student Temperature Room Time Date
Coltan Taylor 68 * 243 8:14 2/8
Coltan Taylor 66.5* Commons 8:20 2/8
Kaylene 70* 157 8:55 2/8
Reid 66* Band 8:05 2/10
Reid 68* Band 8:35 2/10
Cadyn 66.5* 153 9:46 2/10
Payton 63* 239 1:30 2/10
Payton 70* 161 2:30 2/10
Francis 65* 239 9:50 2/11
Danielle 69.5*% 211 10:41 2/11
Francis 62 128 2:30 2/11

Conclusion: Minimum required temperature was maintained 91% of the readings. Sampling
height was desk level with infrared measurement (Raytek MT Model 102051)

Survey of students based on temperature affecting learning (253 responses) inconclusive due
to contradictions on survey.

Questions-

1. On the average, the temperature of the school is: A. Too hot B. Too cold C.
Comfortable

2. Has the temperature ever affected your ability to learn?

3. What do you think the legal temperature of a school is supposed to be ?



APPENDIX C
Energy Bills
2010-2011 School Year



Month/yr Dist. Deman (KW) Coinc peak (KW) Energy Useage KWH cost

Sep-10 513 465.6 122.8 0.0498
Oct-10 513 489.6 100.8 0.0498
Nov-10 513 409.6 91.6 0.0498
Dec-10 513 267.2 84 0.04398
Jan-11 513 275.2 100 0.04398
Feb-11 513 257.6 87.6 0.0498:
Mar-11 513 252.8 89.6 0.0498
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APPENDIX D
Energy Presentation



Money Isn't All You're Saving

Current electricity c
- Breakdown of costs
- Peak demand
- Focus on energy
- Goals
+ How to meet Goals

ergy Cost & Usage Reduction
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Energy Team
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Kevin Whalen
Ryan Ziegler

In an electricity grid, electricity
consumption and production must
balance. Electric utilities must plan for
the electricity needs of their customers.
When customers have extreme spikes in
their demand, the electric company
scrambles to meet the demand during
those peaks, often by purchasing
expensive electricity from the grid. This
expense is passed onto large use
customers via a demand charge

Peak Demand
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Welcome to Wisconsin’s Focus on Energy

Focus on Energy works with eligible Wisconsin residents and businesses to install cost
effective energy efficiency and renewable energy projects. Focus information, resources
and financial incentives help to implement projects that otherwise would not be
completed, or to complete projects sooner than scheduled. Its efforts help Wisconsin
residents and businesses manage rising energy costs, promote in-state economic
development, protect our environment and control the state’s growing demand for
electricity and natural gas.

Schools and Government

You're in the business of helping your community. Budgets are tight and every dollar saved is one that can be reinvestad.
That's why Focus on Energy is here—your schools and government facilities can do more with us, You'll be able to save
energy and, therefore, save money.

Focus on Energy 1s your source for objective, third-party information and advice to help you make smart energy decisions
» Eacil

that save money. Our expertise extends to a variety of school and g ir

Churches coupled with schools Public healthcare facilities
City & county building & infrastructure State government facilities
K-12 public & private schools Tribes of Wisconsin
Private, public, and technical colleges

Not only can we provide you with free resources, technical expertise, and finanadal incentives, but we can also help you:
+ Implement federal and state energy-efficiency programs
« Select ENERGY STAR® and other energy-saving equipment
» Research and explore new technologies
* Leamn about the benefits of renewable energy
* Promote energy education in schools through the K-12 Energy Education Program (KEEP)
« Complete an assessment of your energy use and opportunities

cus on energy




"But the power savings are considerable...”

-If we've done our job you
won't even know that we've
been here.

DIULPP (N Yiess

electricity usage by
» Reduce current
electricity bills by :

» Reduce peak dema
10%

w to meet goals - Classroom
hting




- Recommendations:

- Operate classrooms preferably with one switch only
(dominate lighting switch)

« Attempt to turn lights off during prep.

« Turn lights off when leaving the room for more than one
minute. (According to Myth Busters, anytime you leave
the room for more than twenty-three seconds it is
financially advantageous to turn off the lights.)

« Use savings to reconfigure light switches to operate 1/3
and 2/3 lighting (for three-bulb fixtures) or ¥ and 2 (for
four-bulb fixtures).

« Empty classrooms have no need for illumination—build
awareness and take ownership.

How to meet goals - Classroom
Lighting

Facts:

Hallway Lighting (180 days-16 hr/day) =
$2154.90/yr

Options:

Reduce hours of lighting(16 to 10)
=$1346.81/yr

Reduce #bulbs lit by 72
=$ 1068.2784/yr

Reduce hours & bulbs
=$ 667.674/yr

How to meet goals - Hallway
Lighting



| IT'S BASIER IF WE ALL PULL TOGETHER

ick to add title




APPENDIX E
Energy Saving Project Details



Location

LMC hall

Ag hall

Gym hall

Gym hall

Music hall
Auditorium hall
Auditorium hall
Entry Way
Career Center
Candy vending
2nd floor hall
Business hall
TPC

stairwells
Ag/tech entry

gym entry
teacher
workroom

teacher hallway
teacher lunch
teacher lunch

#tof
fixtures

20
9
7

19

12

11
7
2
7

19

N W bk O O

10

Yearly

fixture
wattage
0.06
0.06
0.089
0.06
0.06
0.06
0.089
0.06
0.089
0.06
0.06
0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.12

Hallway

hours used per
day

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16

Lighting Costs

days per

year

180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

180
180
180
180

cost per kw-

hr
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07

Total yearly
cost of
lighting

Yearly cost

241.92
108.864
125.5968
229.824
145.152
133.056
125.5968
24.192
125.5968
12.096
229.824
108.864
108.864
48.384
36.288
24.192

120.96
84.672
24.192
96.768

2154.9024



Option A

Location

LMC hall

Ag hall

Gym hall

Gym hall

Music hall
Auditorium hall
Auditorium hall
Entry Way
Career Center
Candy vending
2nd floor hall
Business hall
TPC

stairwells
Ag/tech entry

gym entry
teacher
workroom

teacher hallway
teacher lunch
teacher lunch

Lighting Reduction — Reduce hours lit from 16 to 10

20

9
7
19
12
11
7
2
7

19

N Wb O

10

Reducing

fixture
wattage
0.06
0.06
0.089
0.06
0.06
0.06
0.089
0.06
0.089
0.06
0.06
0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.12

hours used per

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10

180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

180
180
180
180

lighting

cost per kw-
hr

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07

Total yearly
cost of
lighting
Savings

Yearly cost

151.2
68.04
78.498
143.64
90.72
83.16
78.498
15.12
78.498
7.56
143.64
68.04
68.04
30.24
22.68
15.12

75.6
52.92
15.12
60.48

1346.814

808.0884



Lighting reduction — reduce the number of bulbs lit in each fixture by 1/2

Option B
Location

LMC hall

Ag hall

Gym hall

Gym hall

Music hall
Auditorium hall
Auditorium hall
Entry Way
Career Center
Candy vending
2nd floor hall
Business hall
TPC

stairwells
Ag/tech entry

gym entry
teacher
workroom

teacher hallway
teacher lunch
teacher lunch

[
o
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0.06
0.06

0.089

0.06
0.06
0.06

0.089

0.06

0.089

0.06
0.06
0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.12

the number of

hours used per

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

16
16
16
16

fixtures lit

180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

180
180
180
180

by 1/2

cost per kw-
hr

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07

Total yearly
cost of
lighting
Savings

Yearly cost

120.96
60.48
71.7696
96.768
72.576
60.48
53.8272
12.096
71.7696
12.096
108.864
48.384
48.384
48.384
12.096
12.096

60.48
36.288
12.096
48.384

1068.2784

1086.624



Option C e e i fie
Location #of fixture hours used per days per cost per kw- Yearly cost
fixtures wattage day year hr =

LMC hall 0.06 180 0.07 75.6
Ag hall 0.06 180 0.07 37.8
Gym hall 0.089 180 0.07 44.856
Gym hall 0.06 180 0.07 60.48
Music hall 0.06 180 0.07 45.36
Auditorium hall 0.06 180 0.07 37.8
Auditorium hall 0.089 180 0.07 33.642
Entry Way 0.06 180 0.07 7.56
Career Center 0.089 180 0.07 44.856
Candy vending 0.06 180 0.07 7.56
2nd floor hall 0.06 180 0.07 68.04
Business hall 0.06 180 0.07 30.24
TPC 0.06 180 0.07 30.24
stairwells 0.06 180 0.07 30.24
Ag/tech entry 0.06 180 0.07 7.56
gym entry 0.06 180 0.07 7.56
teacher
workroom 0.06 180 0.07 37.8
teacher hallway 0.06 180 0.07 22.68
teacher lunch 0.06 180 0.07 7.56
teacher lunch 0.12 180 0.07 30.24

Total yearly 667.674

cost of

lighting

savings  [EAG722841



Switching from Electric to Gas Booster Heater

Electnc booster heaters are often used in facilities that wash dishes. These units sit close to the
dishwasher, and heat water before it enters the unit to make sure water temperatures meet required levels.
These units typically range in size from S5kW to 50kW. Often these units do not use much electncity
(measured in kilowatt-hours, kWh), however they can result in a large charge for electnc demand (measured
in kilowatts, kW). If your facility is assessed a demand charge (look at your utility bills to determine this) you
may wish to replace the electric booster heaters with a natural gas unit.

EXISTING Examole
Size of Booster Heatesr (KVW): 30
Estimated Load Factor: 65% 65%
Monthafyr Unit Operates: g9 b
Hours per vear Unit Operates: 400
kW 19.5 &
KWhiyr 7,800 NA
Average kW Rate $6.50 56.50
Average kWh Rate | 0020 1 S0.080
Annual Energy and Demand Cost $1,765 HA
PROPOSED
Gas Fired Unit Efficiency. 80.0% T 80.0%
Avg Gas Use (thiyr) 333 HA
Average therm Hate $0.950 $0.850
Annual Energy Cost 316 | NA
SAVINGS
thiyr -333 NA ]
kW 19.5 HA
kWhiyr 7,600 NA
Annual Cost Savings §1,449 1 NA
Project cost Estimate 55,500 ]
Incentive 50
Simple Payback 3.8 M

Red triangles in the upper right corneér means there is 8 comment explaining the cell.
Yellow cells indicate that information from your facility iz required for calculations.
Thiow serendebaats wra masnt 52 5 rouah astimata of onaraw uzd snd savinas eotantisl, FOE nos ite contracters oun auasntas the rasults ealeulated by thio tael,




Bill Steinke

Ryan Ziegler

NRES 734 Action Plan

Arcadia High School

Technology Education 7-12

Air Handling Efficiency

1. Action Plan Summary:

Project Purpose:

The purpose of this plan is to conserve energy usage for the Arcadia High School.
Our plan is focusing on two major areas in the HVAC system. The first issue is
how the system is programmed to bring fresh air into the building. The second
issue deals with the efficiency of the motor that runs the squirrel cage fan in the
air handling unit.

Implementation:

The planning stages for these projects will be completed by the end of Dec.
2010. The implementation stage will start in Jan. 2011 and continue through
Dec. 2011, because of items not in the current budget year.

Results:

Listed below are the results found to create a baseline for figures. These are the
figures we tested for and calculated using industry standards.

e Arcadia High School monthly two year average power factor is 88%

e Air handling unit motors are operating between 60-66% power factor
e 20HP motors average 8kw

e 7.5HP motors average 5kw

e HVAC system operated 7:00am-4:00pm Mon. thru Fri. all year=261 days
of operation.(some exceptions would be weekend activities and night
events)

e Variable Frequency Drivers(VFD’s) should add 25% efficiency
e New AC 3 phase motors save 2% electrical cost over current models

e Current electrical rates $.07 kwh(demand rate)



Option 1: Install VFD's only

6 motors @ 8kw 5 motors @5kw

657kwh per day, 171,477kwh per year of operation

Cost per day= $50.00, Cost per year of operation= $12,003.39
VFD’s project a 25% savings

VFD’s cost per day= $34.50, cost per year of operation= $9,002.54

Cost savings per day= $15.50, cost savings per year of operation=
$3,000.85

Option 2: Install VFD’s and New Motors

New motors and VFD’s would be 27% more efficient

New motors cost per day= $33.57, cost per year operation= $8762.47

Option 3: Adjusting Power Factor

At this point we have not yet researched best method to raise power
factor. Arcadia Electric Utility pays back on 90% power factor and better.
They however charge extra on anything below 90%. Our high school over
the past two years has a monthly average of 88%. This is costing the
district money. It will be interesting to research this and see if it could
become a viable option for the energy committee to pursue.

Total Budget:

Option 1:(Motors & VFD’s& Programming) $40,300

Option 2:(VFD’s & Programming) $19,600

2. Introduction of Audience:

We have recently received an energy grant to look at how energy efficiency our
high school is. We have created an energy group to help accomplish this goal.
The group consists of high school teachers, maintenance supervisor, technology
director, and principal. Our group members have teamed up to research
different ways to save energy throughout the school (lighting, demand/peak,



HVAC, computers). Arcadia High School has 350 students and 60 staff members
and contains 149,000 square feet.

3. Statement of problem or need:

Currently, with the school district beginning the process of looking at ways to
save energy there are plenty of opportunities. Currently, the high schools have
changed the gym lighting to fluorescents and have purchased a new shoulder
boiler to assist the existing boilers. We have two buildings, but we are just
focusing on the high school HVAC system and with the efficiency of the motor
that runs the squirrel cage fan in the air handling unit. By looking at these two
issues we are hoping that there will be enough savings for the school that any
initial cost will be repaid in a 3-5 year plan. The date will be at the end of the
report.

4. Project goals and objectives:
a. Program air handling units to run at different settings, instead of on/off.

b. Install variable frequency drives (VFD) on air handler motors.
c. Increase the power factor efficiency of the air handler motors.

5. _Methods and Timeline:

a. Contact electric motor engineer for prices and ideas on electric motors and

variable frequency drives.-Nov. 2010

b. Arcadia Electric Utility metering air handler unit motors(kwh,kw,power
factor)-Nov. 2010
Present findings and options to energy committee-Dec. 2010
Present findings and recommend option to school board-Jan/Feb. 2011.
Install VFD or new motors or both-July/August 2011
Research on how to raise power factor efficiency in electric motors- time
permitting 2011

S0 a0

6. Evaluation Criteria and Process:




We will measure the success of our project based on examination of the final
utility bills and actual testing of the equipment. By looking at our monthly utility
bills we should see a decrease in amount of energy used. After installing the
VFD’s and/or new motors we will again set up a kw meter and compare the
results to the pre-installation of new devices.

As for the HVAC system we will look at what it is costing to run at “full” capability
and the savings it would save if it was reprogrammed to have an “event”
(example basketball game or in the auditorium the play) and “classroom” (set for
30 students to be using the area) settings. By finding out what our cost is now
and calculating what it would cost to have these different settings we could then
establish the amount over time that would be saved and if it is feasible to spend
$ 2000.00 for reprogramming of the HVAC system. By looking at the data we will
be able to calculate how long it will take for the initial cost to be repaid by the
amount saved on energy.

a. 6 new 20hp motors $2,200.00 installed each

b. 5 new 7.5hp motors $1,500.00 installed each

c. VFD’s $1,600.00 each motor

d. $2000.00 to reprogram HVAC system

e. Power factor is something we discovered when testing the motors usage. So
at this point we have not had time to research product cost and feasibility of
savings.
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Anmual ool R i
Energy Cost A2 3.. I B
| PROPOSED .
oMol | = [z 0 o
outsidesdr | | B N
Hrs,/ Wk OA | 450 450 00 a0
in Supplio
WhsYrOA& | 5210 520 04 oo
| leSwpplled | 2= =00 0 1 0200 N
Propased
Gas Use |127.45 137.45
(thSyr]) | - -
Proposed
Electric Use | 25,217 24,938
14 ) ————
A vl
C y Coat £2.105.30 $2,082.98 )
| SAVINGS
| thiyr (108472 [2,281.58 [
| Wwh/yr | 2,382 L I o
Ennual Cost [
Savings |ﬂ3l..l1] %1,553.59
| Project cost | 100000 $1.000.00 | souoo | $0.00
| Estinats | 1
Sirnple [
Paryhiack |1.1. 0.8 ; |

| These spreadsheets are meant as a rough estimate of energy use and savings
potential. Focus On Energy nor its contractors can guarantee the results calculated
by this tool.
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