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Energy Smart Schools is a multi-disciplinary program designed to engage students in activities 
focused on energy efficiency. Students will: 

• Gain career and life skills; 
• Train to be lighting auditors; 
• Develop presentations of their work; and  
• Work with local companies to advance their experience. 

 
The goal of the program is to get students to think about energy use and to find ways to be more 
energy-efficient. Students will learn about energy use and lighting, and gain experience in 
conducting energy audits (specifically no-cost, low-cost improvements and fluorescent T8 
lighting retrofits).  Students will take their knowledge and perform energy audits on their school 
buildings as well as in small businesses (such as their friend or family’s place of business). 
Students will gather and analyze data then construct reports with suggestions on methods that will 
improve energy use in buildings. These reports will be presented accordingly to the school board 
and to the small business owners.  
   
What will the program provide students? 
The program will provide students with a multi-disciplinary approach to learning about energy, 
energy audits, and energy efficiency. Activities meet science, math, social studies, and language 
arts standards. Students will have the opportunity to use state of the art auditing, lighting and 
computer equipment (provided by HECO), including using audit software, lighting loggers, 
laptop computer and digital camera. Along with learning to perform audits students will gain 
background in energy, electricity, and lighting. 
 
 
 
 
 

Additionally, HECO will reward the class/club/school with  
$50 for each of the first 10 business audits!  That’s $500! 

Energy Smart Schools  
A program by Hawaiian Electric Company 

Who instructs the classes? 
Jennifer Webb, the program’s school coordinator, will lead the classes and involve appropriate 
HECO engineers, marketing staff, and lighting industry professionals.  
 
When will the program take place?  
The program will run through the 2002/2003 school year. Currently the syllabus is set up for 1 
hour of instruction once a week for 20 weeks. A flexible schedule will be set up with teachers to 
best fit their school schedule. Teachers are encouraged to discuss recommendations on how to 
integrate program activities into their curriculum.   
 
Has This Been Done Before? 
Yes! Waianae and Kalaheo High Schools participated in the successful pilot program. 
 
This is a special program funded by Hawaiian Electric Company with an additional grant from 
Department of Business, Economic Development & Tourism (DBEDT). 

 
For More Information Contact Jennifer Webb at 739-2217. 

 





PHOTO RELEASE FOR MINORS 
 
 In consideration of the photographing of     __________, a 
minor, by Hawaiian Electric Company, Inc. (“Company”) or anyone acting on 
Company’s behalf, I, individually and as parent or guardian of said minor, hereby consent 
to the photographing and/or videotaping of said minor and/or to the recording of said 
minor’s voice and do hereby authorize Company to use or cause to be used such 
photographs, either still or moving; videotapes; and/or to use said minor’s name and the 
recordings of said minor’s voice for advertising, publicity, commercial or other business 
purposes.  The consent given herein is for use singularly or in conjunction with other 
photographs, videotapes, and sound effects or recordings.   
 
 I, individually and as parent or guardian of said minor, further authorize Company 
to reproduce or authorize the reproduction and use of such photographs, videotapes, and 
recordings of said minor’s voice.  The same may be exhibited on motion picture or 
television screens throughout the world.  I understand that others may use such 
photographs, videotapes, or recordings and reproduce the same either with or without the 
consent of Company.   
 
 I, individually and on behalf of said minor, release Company and any of its 
associated or affiliated companies, their directors, officers, agents, employees and 
customers, and anyone acting on Company’s behalf with respect to the photographing or 
videotaping of said minor and/or recording of said minor’s voice, from all claims of 
every kind on account of such use.   
 
 
 
Dated:    _______________ 
 
 
 

____________________________________ 
Parent or Guardian Signature 
 
 
 
____________________________________ 
Parent Name (print) 

 
 
I acknowledge that I have read the above and approve and agree with its provisions. 
 
 
      _____________________  ______ 
      Minor Signature 
 



Energy Smart Schools is a program designed to engage you in activities focused on
energy efficiency. You will:

• Gain career and life skills;
• Train to be lighting auditors;
• Develop presentations of your work; and
• Work with local companies to advance your experience.

The goal of the program is to get you to think about energy use and to find ways to be
more energy-efficient. You will learn about energy use and lighting, and gain experience
in conducting energy audits (specifically no-cost, low-cost improvements and fluorescent
T8 lighting retrofits).  You will take your knowledge and perform energy audits on your
school buildings as well as in small businesses (such as your friend’s or family’s place of
business). You will gather and analyze data then construct reports with suggestions on
methods that will improve energy use in buildings. These reports will be presented
accordingly to the school board and to the small business owners.

What will the program provide you?
You will gain a background in energy, electricity, and lighting. Along with the
opportunity to use state of the art auditing, lighting and computer equipment (provided by
HECO), including using audit software, lighting loggers, laptop computer and digital
camera.

Who instructs the classes?
Ms. Jennifer, the program’s school coordinator, will lead the classes and involve HECO
engineers, marketing staff, and lighting industry professionals.

Has This Been Done Before?
Yes! Students from Waianae and Kalaheo High Schools participated in the successful
pilot program.

Additionally, HECO will reward your class/school with $50 for each of
the first 10 business audits!  That’s $500!

Energy Smart Schools
A program by Hawaiian Electric Company



PHOTO RELEASE FOR MINORS

In consideration of the photographing of                                           __________, a
minor, by Hawaiian Electric Company, Inc. (“Company”) or anyone acting on
Company’s behalf, I, individually and as parent or guardian of said minor, hereby consent
to the photographing and/or videotaping of said minor and/or to the recording of said
minor’s voice and do hereby authorize Company to use or cause to be used such
photographs, either still or moving; videotapes; and/or to use said minor’s name and the
recordings of said minor’s voice for advertising, publicity, commercial or other business
purposes.  The consent given herein is for use singularly or in conjunction with other
photographs, videotapes, and sound effects or recordings.

I, individually and as parent or guardian of said minor, further authorize Company
to reproduce or authorize the reproduction and use of such photographs, videotapes, and
recordings of said minor’s voice.  The same may be exhibited on motion picture or
television screens throughout the world.  I understand that others may use such
photographs, videotapes, or recordings and reproduce the same either with or without the
consent of Company.

I, individually and on behalf of said minor, release Company and any of its
associated or affiliated companies, their directors, officers, agents, employees and
customers, and anyone acting on Company’s behalf with respect to the photographing or
videotaping of said minor and/or recording of said minor’s voice, from all claims of
every kind on account of such use.

Dated:                         _______________

____________________________________
Parent or Guardian Signature

____________________________________
Parent Name (print)

I acknowledge that I have read the above and approve and agree with its provisions.

_____________________                  ______
Minor Signature



 
 
 
 
 
 
 
 
 

HECO Energy Smart Schools Program 
Letter of Commitment 

 
 
 
 The undersigned supports the Hawaiian Electric Company’s Energy Smart 
Schools Program as set forth in this Letter of Commitment. 
 
 _____________________ agrees to become a participating party in Hawaiian 
Electric Company’s Energy Smart Schools Program. _______________ will be 
____________________________ participating teacher.   Approximately  _____ 
students will participate in the program.     
 
 This Letter of Commitment shall be effective upon date of this signature of the 
participating party and will be completed on or before June 6, 2003. 
 
 
        
        
       Signature 
 

___________________________ 
Print Name 

  
 
       Title 
 
        
       Date 



 
YES! 

We want to be an Energy Smart School. 
 

 
School Name ___________________________________________ 

Address _______________________________________________ 

Phone Number __________________________________________ 

Principal _______________________________________________ 

 
 
Our Energy Smart School teacher: 
    (One teacher and custodial staff person per school) 
 
Name ________________________ Grade/Subject _____________ 

 
 
Why we want to be an Energy Smart School: 
 
Briefly describe why becoming an Energy Smart School is right for you. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                    

Please fax to Jennifer Webb at 735-3521 or email to jenwebb@hawaii.rr.com. 
Decisions will be made in June with announcements in early July. 

If you have any questions contact Jennifer at 739-2217. 



Please fax to Jennifer Webb at 735-3521 or email to jenwebb@hawaii.rr.com.
Decisions will be made in June with announcements in early July.

If you have any questions contact Jennifer at 739-2217.

YES!

We want to be an Energy Smart School.

School Name ___________________________________________

Address _______________________________________________

Phone Number __________________________________________

Principal _______________________________________________

Our Energy Smart School teacher:
    (One teacher per school)

Name ________________________ Grade/Subject _____________

Why we want to be an Energy Smart School:

Briefly describe why becoming an Energy Smart School is right for you.

                                   



Energy Smart Schools Workshop Summary 
 
Activity  Program Introduction/ Pre Test 
Week 1 
Subjects Science, Social Studies 
Standards Science: Domain 2: 1. Understanding Scientific Inquiry  

Social Studies: Geography 5. Environment & Society  
Summary This class will provide an introduction of program to students and describe 

activities they will be participating in. The Pre Test will test students’ current 
knowledge of energy. Students will begin to form questions on energy that they 
will find the answers to by the end of this program.  

Expected Outcome For students to start thinking about energy and to understand what is expected of 
them over the course of this program.  

Materials Handout: Student flyer about the program. 
Worksheet: Pre Test  

Procedure • Organize and print out needed handouts and/or worksheets. 
• Introduce yourself and program to students. 
• Discuss what they will be learning in the program and expectations you have 

of their work over the program period. 
• Ask them if they have questions or if there are any program activities they 

might feel unsure about. 
• Have students complete the Pre Test then go over answers together as a class. 

Evaluation Good -- students are excited to begin the program. The Pre Test is a great way to 
get them to start thinking about energy and energy use. 

Recommendations None 
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Activity  Guest Speaker: HECO (speak about electricity) 
Week 2 
Subjects Science, Career & Life Skills 
Standards Science: Domain 2: 14. Energy, its transformation & matter 

Career & Life Skills: Technological Literacy 
Summary Guest speaker to talk about how HECO produces electricity and then delivers it to 

communities in Hawaii. The speaker will give students a background on why it is 
important to save energy from the consumer and utility standpoint.  

Expected Outcome For students to understand how electricity is produced in Hawaii and how it is 
delivered to their homes. Also, for students to meet a professional HECO worker 
and get exposure to a career path.   

Materials Model hydrogen fuel cell.  
Procedure • Contact someone qualified to talk about electricity and its production and who 

would like to work with high school students. 
• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation This is a great workshop and provides students with a nice opportunity to meet 

HECO professionals and ask them questions about their careers and learn about 
the utility. The hydrogen fuel cell model was very popular with both teachers and 
students.  

Recommendations Include demonstrations/models to give students an up-close look at an alternative 
source of energy.  
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Activity  Motors 
Week 3 
Subjects Science 
Standards Science: Domain 2: 14. Energy, its transformation & matter  

Science: Domain 2: 15. Forces, motion, sound, & light 
Summary Students learn how to build motors and how to use a motor in reverse as a 

generator. This activity helps to demonstrate how electrical power plants generate 
electricity. 

Expected Outcome For students to learn about how a motor and generator works. Also, for them to 
understand how coil and magnet can make electricity.  

Materials Motor Supplies: D-cell batteries; thick rubber bands; 24 gauge magnet wire; 
ceramic magnet; wood dowel or marker; packaging foam; ruler; jumbo paper 
clips; sandpaper and connecting wire.  
Generator Supplies: motor; light bulb; bulb holder; and string. 

Procedure • Gather and organize the materials stated above. 
• Give students an overview of what they will accomplish during this 

workshop. 
• Break the class up into groups and distribute the materials for the motors. 
• Walk class through each step of the motor assembly process (for a list of steps 

refer to the Mr. Wizard ElectroWizard Inventions Kit or visit 
www.electrowiz.com). 

• While students spend time on each step of the assembly discuss the concepts 
you want them to walk away from this activity with (i.e. by spinning magnets 
or coils near each other generates electricity; the motor uses a coil and magnet 
to turn electricity into motion).   

• Ask students if they have questions and review concepts.  
• Have students clean up and return workshop materials to teacher.  

Evaluation Excellent workshop. Students really enjoy this project and will want to repeat it. 
Recommendations Provide enough materials so that the class can repeat it with their teachers. 

Repetition of the project will help to reinforce student learning. 
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Activity  Home Energy Use & Knowing the Meaning of Electrical Terms (Quiz #1) 
Week 4 -5 
Subjects Science, Math 
Standards  Science: Domain 1: 1. Doing scientific inquiry 

Science: Domain 1: 2. Living the values, attitudes, & commitments of the 
inquiring mind 
Science: Domain 1: 3. Using unifying concepts and themes. 
Science: Domain 1: 5. Relating the nature of technology to science 
Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Geography 5. Environment & Society. 
Social Studies: Economics 1. Limited Resources & Choices. 

Summary Students will estimate how much energy their family uses. By identifying items in 
their home that use energy and estimating how much time each items is on a day 
they can calculate energy use. Students will learn to read nameplates of wattage 
ratings on appliances and how to convert watts to kWh. They will learn to read 
electric meters to compute energy use. Finally they will compare their results with 
other students and discuss reasons for differences.  

Expected Outcome For students to learn electrical terms and be able to calculate appliance operating 
costs, read meters, understand electric bills, and compute lifecycle cost of 
appliances. For students to find out how much energy they use and to identify 
wasteful energy situations in homes. They will make recommendations on energy 
saving actions. Also, for students to understand the important role that energy 
plays in our lives, and why energy demand has increased so much in the last 
twenty years. 

Materials Worksheets: Home Energy Survey, Wattage Ratings, Meter Reading, Home 
Appliance Survey  
Handout: Energy Saving Suggestions, Meaning of Electrical Terms, Anatomy of a 
Light Bulb and Quiz #1. 

Procedure • Gather and print out workshop handouts and worksheets. Review 
instructions/procedures provided on worksheets. 

• Give students an overview of what they will accomplish during this workshop 
and distribute materials to them. 

• Walk students through how to complete the worksheets and discuss 
homework.  

• Have students complete the Quiz then go over answers together as a class. 
Evaluation The workshops went well except for one homework assignment. One of our 

classes is made up of about 90% students from military housing. They were 
unable to complete the homework assignment on meter reading. Students checked 
the school meter to see if they could read that but the school meter had a digital 
display and no access without the teacher. Quizzes help to get the students to be 
attentive to what they are learning. Reviewing the answers together as a class 
refreshes their memories and reinforces learning.   

Recommendations Allow extra time to go over math equations. 
Before sending students home with the Meter Reading Handout worksheets as 
homework check with them to find out how many are from military housing. A 
majority of the students from one school are from families in the military. They 
have subsidized housing and do not pay for electricity bills nor have 
individualized electric meters on their houses. It is recommended to create in class 
meter reading test worksheets. This will teach students to read meters even if they 
don’t have one at home. Another option would be to check to see if the students 
have access to read the school meters.  
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Activity  Field Trip 
Week 6 
Subjects Science, Career & Life Skills 
Standards Science: Domain 2: 14. Energy, its transformation & matter 

Career & Life Skills: Technological Literacy 
Summary Student will take a field trip to one of HECO’s Kahe Power Plant. Students will 

listen to a presentation about the power plant and watch a video on how the power 
plant operates. They will examine a sample of the Low Sulfur Fuel Oil. Students 
will then take a walking tour of the plant.  

Expected Outcome For students to learn how Hawaiian Electric Company produces and distributes 
power.  

Materials Bus reservations. 
Handout and Video: Welcome to Kahe Power Plant (HECO) 
Sample of Low Sulfur Fuel Oil 

Procedure • Coordinate with your local utility to schedule a tour of one of its power 
plants. 

• Make needed transportation arrangements, such as bus reservations. 
• Ask the utility and school administration about field trip forms that students 

may need to get signed by parents before they go on the field trip.  
• Discuss with students before the trip what they will be seeing and what you 

expect them to learn from this experience. Review any special requests, such 
as clothing requirements, which the utility may make.  

• Attend the field trip. 
Evaluation The field trip is highly recommended. Students have a chance to see where and 

how electricity is produced. Students also get to learn about the different 
professions in the utility. 

Recommendations When walking through the power plant tour have the tour leaders explain to 
students what they are about to see before entering into noisy sections.  
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Activity  Guest Speaker from HECO (to speak on lighting) 
Week 7 
Subjects Science, Math, Social Studies, Career & Life Skills 
Standards Science: Domain 2: 3. Sustainability 

Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Geography 5. Environment & Society. 
Social Studies: Economics 1. Limited Resources & Choices. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary A guest speaker from HECO will talk about lighting and what the professionals 
look for during their audits. Also, for students to meet a professional HECO 
worker and get exposure to a career path. 

Expected Outcome For students to learn about different types of lighting. Also, for them to understand 
the energy used to operate lights and how much energy leaving on unnecessary 
lights wastes. 

Materials Lighting Board (HECO) 
Samples of Different Lamps  
Worksheets: Bright Ideas  

Procedure • Contact someone qualified to talk about lighting and who would like to work 
with high school students. 

• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation Great workshop. The guest speaker helped to reinforce how easy saving money 

and energy can be just through changing the types the lights they use.  
Recommendations None. 
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Activity  Lighting Audit Training 
Week 8 -9 
Subjects Science, Math, Career & Life Skills  
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary Train students on how to perform lighting audits. They will start with their 
classroom then move on to their school library. They will learn how to record data 
on HECO Lighting Equipment Survey Sheets. Students will learn to use the digital 
camera to take pictures of fixtures.  

Expected Outcome For students to complete a lighting audit of their school library. Students will 
complete survey sheets on fixture types and counts, burn hours, potential energy 
and cost savings, cost to retrofit, and available rebates. 

Materials Worksheets: Lighting Equipment Survey Input  
Handouts: Wattage for Various T8 Lighting Systems, Savings Calculations, 
Lighting Equipment: Energy Conservation Measures, and Lighting Fixtures.  
Digital Camera 
Light Meters 
Flicker Checkers 
Monocular 

Procedure • Gather materials stated above and print out workshop handouts and 
worksheets. Review instructions/procedures provided on worksheets. 

• Coordinate with the school librarian to schedule a time when the class will be 
visiting the library to conduct their lighting audits. 

• Discuss with students what they will be doing in this workshop and what you 
expect them to learn. 

• Walk students through the steps of conducting a lighting audit (interview 
occupants, identification of lighting fixtures/ballasts, fixture/lamp counts, 
burn hours, etc.) in their classroom. 

• Break the class up into groups and take each group over to audit the library 
one at a time (how many groups go to the library at one time will depend on 
the number of instructors; one instructor per group). 

• Shadow groups as they conduct their audit and ask them questions about what 
they are doing and why they are doing it to help reinforce their audit skills. 

• Ask students if they have questions and go over audit skills/areas you noticed 
they did well and areas they need to improve. 

Evaluation These are important workshops for the students—they learn audit skills they will 
use for the rest of the program. The warm-up classroom audits were easy for 
students and can be completed within a single workshop. The library audits were 
more difficult due to limited time (about 40 minutes + travel time back forth from 
the classroom) in a larger space. Students were pressed to complete audits within a 
workshop period. Some students needed to return to the library the following week 
to finish up their audit.  

Recommendations It is important to spend extra time on this if you need to. Keep student groups to a 
maximum size of 3 students. With groups of 4 or more, some students will not get 
actively involved and just follow the others around. 
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Activity  HECO Lighting Audit Software Training & History of School Energy Use  
Week 10-12 
Subjects Science, Math, Career & Life Skills 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary Train students on how to use HECO T8 audit worksheets in Excel. Students will 
use data gathered in their library audits and generate reports on the laptop 
computer. Gather 3 years of school electricity bills and show students what they 
look like, teach them how to read the bills, and have them calculate energy use and 
cost for each year.  

Expected Outcome For students to complete audit reports on fixture types and counts, burn hours, 
potential energy and cost savings, cost to retrofit, and available rebates. Students 
should be able to read their school electricity bills to determine energy costs and 
examine history of energy use.  

Materials Worksheets: HECO Excel based T8 Audit, School Energy Use, History of School 
Energy Use and CO2 Graph 
Handout: Directions for Audit Worksheets 
Laptop Computer (Excel)  
School Electric Bills (Past and current bills) 

Procedure • Coordinate with the school computer lab contact to schedule visits. Ask the 
computer lab teacher if they are willing to teach the class some Excel basics. 

• Gather school electric bills and print out workshop handouts and worksheets. 
• Give students an overview of what they will accomplish during these 

workshops and distribute materials to them. 
• Walk students through how to input data from their audit survey sheets into 

the Excel spreadsheets.  
• Discuss what kinds of information the audit report (spreadsheet) provides and 

how it is useful. 
• Have students print reports for their review later. 
• Students complete worksheets and examine history of energy use in their 

school. Discuss what their completed worksheets show them.  
Evaluation Students had an easy time with these workshops but they were time consuming. 

An additional workshop was needed in order to achieve the expected outcome 
stated above.  

Recommendations Check to make sure the school computers have Excel and that the student’s have 
access to those computers.  
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Activity  HECO Guest Speaker (to speak to students about marketing and 

presentation skills) 
Week 13 
Subjects Social Studies, Language Arts, Career & Life Skills 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 
Career & Life Skills: Career & Life Planning 
 

Summary A guest speaker from HECO will talk about presentation skills and marketing to 
small businesses to get them to participate in audits. 

Expected Outcome For students to generate ideas on how they will market to small business. Also, for 
students to meet a professional HECO worker and get exposure to a career path. 
 

Materials NA 

Procedure • Contact someone qualified to teach marketing and presentation skills and who 
would like to teach his or her skills to high school students. 

• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation Excellent workshop. Students learned about marketing and presentation skills 

from a HECO guest speaker. Students will use these skills for their presentations 
and small business audits. This workshop also provides students with good 
exposure to a real life HECO job.  

Recommendations This workshop should be scheduled as close as possible to the actual date when 
the students will be conducting their small business audits. Otherwise, if a lot time 
goes by before they begin the audits, try to determine if students will need a 
refresher on this workshop. In this program, students spent a lot of time preparing 
their PowerPoint presentations and then needed to be reminded about how to 
approach small businesses.  
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Activity  Prepare for Presentations 
Week 14 -19 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will learn to use PowerPoint and develop presentations. They will make 
outlines to organize information. Student groups will gather information on their 
school’s background by interviewing office and custodial staff. Students will 
practice making presentation with each other and in front of their class. They will 
observe one another during their presentations and make suggestions for 
improvement.  

Expected Outcome For students to complete PowerPoint presentations on their school audits and to 
feel comfortable speaking in front of their peers. Presentations will include their 
recommendations for school improvements.  

Materials Laptop Computer (PowerPoint) 
Handouts: Student Presentation on School Audits, Creating a PowerPoint 
Presentation, Basic Appleworks (for creating presentation slides in Appleworks), 
Quiz #2 

Procedure • Coordinate with the school computer lab teacher to schedule a block of visits 
and see if students can come in on their own during recess or lunch times. Ask 
the computer lab teacher if they are willing to teach the class some 
PowerPoint (or Appleworks) basics. Discuss what type of media storage you 
can use to save students work (floppy, compact, or Zip discs). 

• Gather materials stated above and print out workshop handouts. With the 
students, review the instructions provided on handouts and make sure they 
understand what is expected of them in these workshops. 

• Assign different groups to be responsible for interviewing staff and gathering 
background information for their presentations. Have them complete as 
homework. 

• After students have completed their presentations have them work on 
presenting to each other in groups and then to the whole class. 

• Have students provide feedback to each other on presentation skills and 
content.  

• Conduct mock question and answer sessions.  
Evaluation Students needed additional workshop time to prepare their PowerPoint 

presentations.  
Recommendations Check to make sure the school computers have PowerPoint and that the student’s 

have access to those computers. Assess the students’ proficiency with computers 
and determine how many workshops to schedule in the computer lab (in this 
program we used 4 workshops). Schedule more time than you think you may 
need; some students will finish early and some will need more time. Use a 
minimum of two workshops for all the students to practice presenting their 
presentations to the class. Schedule one workshop for the group of students who 
are making the actual presentations to rehearse together. Use this time to evaluate 
how confident and comfortable the students are with making the presentations. 
This will help you determine if they are ready for additional presentations to 
audiences outside of school such as the Board of Education or State Legislature.  
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Activity  Presentations 
Week 20 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will make presentations to other students, school administration, and 
PTSA.  

Expected Outcome For students to report to different parties on what they did in the program and 
make recommendations on how to improve schools. Also, for students to feel like 
they can be active participants in their schools and community and have the power 
to help implement change.  

Materials Student Presentations 
Laptop Computer and School Computers (PowerPoint) 

Procedure • Coordinate with teacher and school administration to schedule the student 
presentation. Check with school groups such as Parent, Teacher, Student 
Associations or Curriculum Departments. Ask students how they feel about 
presenting to groups outside of school to get an idea about their confidence 
level. If they are confidant look into having them present to the Board of 
Education or Legislature.  

• Make necessary arrangements to have a computer, projector, and screen 
available for the time of presentation. 

Evaluation Great. Students have the opportunity to shine and show off their hard work.  
• Radford High School: Students presented to the PTSA, school principal, 

parents, and representatives of HECO and U.S. Department of Energy. The 
principal was impressed with the student presentation and asked the students 
to make another presentation to a future parent luncheon.  

• McKinley High School: Students presented to Science Department teachers, 
and representatives of HECO, U.S. Department of Energy, Hawaii State 
Department of Business, Economic Development & Tourism. 

HECO filmed the students presenting their PowerPoint presentations. The footage 
will be included in HECO commercials and corporate communications. 

Recommendations School principals are typically very busy and may have a difficult time making it 
to a student presentation. Give them reminders when the presentation date gets 
near and make sure they know how much effort the students have put into 
developing the presentation. Students may have the opportunity to present to a lot 
of important people but they may still feel the principal is the most important for 
them.  
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Activity  Prepare For Small Business Audits 
Week 21 - 24 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Writing: 1. Composing Processes 
Summary Students will organize how they plan to conduct the small business audits. They 

will design marketing flyers to attract the attention of small businesses interested 
in saving money by retrofitting their fluorescent lights. Students will design a 
static sticker to market their efforts.  

Expected Outcome For students to have a plan to use when going out to conduct the small business 
audits.  

Materials Laptop & School Computers (Word or Appleworks) 
Worksheets: Small Business Audit Plan, Designing Your Static Stickers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Break students up into groups (audit team) and have them complete their audit 

plans.  
• Groups design marketing flyers and stickers then vote on one design (flyer, 

sticker) they want to use to represent their class. 
• Have students schedule a tentative date for when they plan to complete the 

audit and have them exchange phone numbers so they can contact each other 
for transportation/meeting arrangements. 

Evaluation Excellent time for students to apply their creative energy with designing static 
stickers and coming up with slogans for their marketing flyers. They formed their 
own groups and decided on what each of their roles would be in conducting the 
audits. Groups named at least three businesses they would market their audits to. 

Recommendations While students are brainstorming about which businesses to target make sure they 
understand that they will need to audit the entire business. So they should keep the 
size (square footage) of the businesses in mind when making their choices.  
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Activity  Students Conduct Audits on Small Businesses 
Week Various (students complete on their own time) 
Subjects Science, Math, Social Studies, Language Arts 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Economics: Limited Resources & Choice 
Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will conduct lighting audits on small businesses.  
Expected Outcome For students to complete lighting audits on small businesses. Students will 

approach businesses with their flyers and speak with business owners/managers.  
They will coordinate a time to conduct the audit. They will interview the business 
contacts to determine hours of operation then walk around and gather data on 
fixture types and counts. Students will inform the contacts that they will be 
returning to present the results (audit reports) to the business.   

Materials Worksheets: Lighting Equipment Survey Input, HECO Excel based T8 Audit 
Flicker Checkers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Have students report to about how their progress is going in completing the 

business audits and discuss any areas that they may want help with.  
Evaluation These are essential workshops for the students—they apply everything they have 

learned throughout the program to complete their business audits.  
HECO filmed a group of students conducting a lighting audit at one business. The 
footage will be included in HECO commercials and corporate communications. A 
Honolulu Star Bulletin photojournalist attended and took pictures and notes; one 
photo and caption were featured in the Bulletin.   

Recommendations Arrange a way to make sure the students deliver the audit reports back to the 
initial business contacts (owners/mangers) they worked with during their lighting 
audits. The initial contact may not be at work when the students return with the 
reports. Prepare a form for the contact to sign during audit and another form for 
when the students return; this way both contacts will be recorded and the audit 
verified. If students end up with a second contact then they should request that the 
second contact share the audit report with the initial contact.  
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Activity  Guest Speaker: Entrepreneur in lighting industry  
Week 25 
Subjects Career & Life Skills 
Standards Career & Life Skills: Technological Literacy 

Career & Life Skills: Career & Life Planning 
Summary Guest speaker to talk about a career in the lighting industry.  The speaker will give 

students background on how they became an entrepreneur in the field and lessons 
learned to become successful in business.  

Expected Outcome For students to meet an accomplished professional and get exposure to a career 
path.  

Materials None. 
Procedure • Contact someone in the lighting industry who is a good role model of success 

and is willing to talk about his or her experiences to high school students. 
• Schedule a date and time that works for both them and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit.  
Evaluation This is a recommended workshop and provides students with the opportunity to 

meet a professional and ask them questions about their careers. Both teachers and 
students enjoyed this workshop and asked many questions of the guest speaker.  

Recommendations None.  
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Activity  Complete Reports on Small Business Audits 
Week 26- 29 
Subjects Science, Math 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 

Summary Students will use information they gathered during their small business audits to 
complete the Excel audit reports. 

Expected Outcome For students to complete audit reports on fixture types and counts, burn hours, 
potential energy and cost savings, cost to retrofit, and available rebates. Students 
will return the reports to small businesses owners along with the static cling 
stickers they designed.  

Materials Laptop Computer (Excel) 
Worksheets: Lighting Equipment Survey Input, HECO Excel based T8 Audit, 
Business Confirmation 
Static Cling Stickers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Have students enter data from their audit survey sheets into the Excel 

spreadsheets to generate the small business audit reports. 
• Students print reports and then, on their own time, deliver the reports back to 

the small businesses. 
• Students give the static cling stickers they designed to the small businesses 

and have their business contact sign a confirmation sheet to verify they 
received the report. 

• Students return signed confirmation sheets to teacher. 
Evaluation Important workshops for the students—they use information gathered from their 

small business lighting audits to generate reports that they will present back to the 
businesses.  

Recommendations Arrange a way to make sure the students deliver the audit reports back to the 
initial business contacts (owners/mangers) they worked with during their lighting 
audits. The initial contact may not be at work when the students return with the 
reports. Prepare a form for the contact to sign during audit and another form for 
when the students return; this way both contacts will be recorded and the audit 
verified. If students end up with a second contact then they should request that the 
second contact share the report with the initial contact.  

 
 































Councilmember and Rebuild Hawaii President Steve Holmes won Rebuild
America’s Partnership Leader of the Year award. He was honored with the
award at the 2002 Rebuild America National Forum held in New Orleans.
This is the fourth Rebuild America award won by Rebuild partners within
the Hawaii consortium.  

Steve Holmes was recognized for his efforts to promote growth of the Rebuild
program in Hawaii and support partnership members throughout the state.
To expand and diversify the Rebuild Hawaii Consortium membership, Steve is
working to bring in representatives from the local building industry association,
property management companies, hotels, unions, and local businesses. He is
developing actions to foster peer exchange opportunities, provide support to
Rebuild Hawaii Consortium members’ projects, and assist in the development
of energy conservation projects in federal, state and city facilities.

Holmes advocates the establishment of “demonstration projects” to highlight
the effectiveness of new energy conservation technologies. These projects
help to convince decision-makers that new technologies bring many benefits.
In a sluggish Hawaii economy, the new job creation aspects of these projects
are significant and have a multiplier effect throughout the local economy.
When budgets are constrained due to economic slumps, energy financing
allows for greater leveraging of resources, and provides stimulation for the
local economy. The projects become a tool for job generation and economic
development. They also serve to broaden awareness of the importance and
efficacy of energy conservation projects. 

Here is a quick look at some energy conservation projects and legislation
that Steve Holmes has championed during his entire 12-year tenure at the
Honolulu City Council.  
✦ Introduced and got support for the city’s adoption of the Building Energy 

Efficiency Standards in 1994 and shepherd updates to those standards 
through the Council. This legislation alone will save the state over $300 
million dollars over the next 20 years. This legislation alone will save the 
state over $300 million dollars over the next 20 years. 

✦ Spearheaded the Honolulu Hale energy retrofit program, which is estimated
to save $125,000 annually in energy costs. 

✦ Lead the city to retrofit its traffic lights to LED lights.  This will reduce 
electrical costs by approximately 74% or about $398,000 annually. 

✦ Initiated the Kaneohe District Park Heat Pump Project to replace an aged 
gas water heater system. The energy savings paid for the retrofit in 3.5 
years with utility rebates. 

✦ Passed legislation establishing an Energy-Star procurement policy for the 
city, and resolutions for the city’s participation in the ICLEI campaign 
and the EPA’s Green Lights Program.
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President’s Corner 

Rebuild Hawaii Consortium 
President Steve Holmes

The results of the September elections are in, and it is clear that the November
elections will result in remarkable leadership changes at both the state and
county levels. This is an unusual opportunity for members of the Rebuild
Hawaii Consortium, in their individual capacities, not only to get the candidates
on record regarding energy issues, but also to take the opportunity to educate
them on energy use and choices.

When I ask the average person on the street about energy, they often speak
of alternative energy development and don't seem to recognize the importance
of energy efficiency efforts. The efforts of the consortium are a testament to the
fact that energy efficiency retrofits have a substantial role to play in decisions
about energy--and often make the most sense, economically.

Dr. Amory Lovins of the Rocky Mountain Institute has coined the expression
"negawatts," which is a concept where we recognize energy efficiency as a form
of new energy generation, and one which has the lowest cost and the highest
environmental benefit. The marketplace needs to recognize and value this
"negawatt" concept. We need to make sure city and state legislative efforts and
policies for alternative energy development recognize the importance of energy
efficiency efforts---retrofitting and efficient equipment for new structures. 

Requiring energy efficient equipment in all new structures also has a strong
impact on energy use. The Building Energy Efficiency Standards adopted on
Oahu are projected to save over $300 million dollars over 20 years by mandating
energy efficient equipment in all new structures. Some of the neighbor islands
have also adopted comparable energy codes and will also see significant savings.
The savings are not only to the property owner, but also represent avoided new
generation costs and related impacts. The success of these efforts is evidenced
by Hawaiian Electric's recent announcement that because of lower than expected
growth demand, construction of a new power plant on Oahu will be deferred. 

Educating both candidates and voters on these energy issues is key. Our
energy future is, in many ways, in their hands.

Hawaiian Electric Company’s Energy Smart Schools program is underway for
the 2002 to 2003 school year. The program is working with 60 ninth graders
from McKinley and Radford High Schools. Students are participating in project
based learning activities that teach them about energy, energy efficiency, 
business and marketing. They have started to learn how power plants generate
and distribute electricity; and how motors and generators work. Further into
the program they will receive training on how to conduct lighting audits on
their schools and small businesses in the community. Using information the
students compile from their audits students will make recommendations to the
schools and business on how they can save money through lighting retrofits.
This is the second time the program is being implemented on Oahu and it
builds upon the successful pilot program.

On the Big Island the County of Hawaii is partnering with West Hawaii
Explorations Academy (WHEA) to start an Energy Smart Schools program.  
The Academy is located at the Natural Energy Laboratory of Hawaii, (NELHA),
which presents students with many exciting opportunities to learn about
renewable energy. Training students to be energy auditors is an important 
component of the program. They will focus on energy used by various 
water-pump systems that sustain the extensive aquaculture projects that the
Academy has already developed. NELHA plans to build a distributed generation
testing facility that will be LEEDS certified and the WHEA classrooms will be
relocated close to that new building. Students will take this opportunity to get
involved in the design of their future campus. They will plan on making design
recommendations for building new classrooms that are energy and resource
efficient. WHEA is the process of developing a curriculum to begin this fall.

New Round of Energy Smart Schools on Oahu & Hawaii

Guest speaker Steve Luckett,
HECO, explains to Energy
Smart School students how 
this demonstration hydrogen
fuel cell works. 



2002 Efficient Electro 
Technology Exposition & Conference
October 23 & 24, 2002
Sheraton Waikiki
For more information contact 
Ms. Sam Nichols at snichols@hei.com
or phone 808-543-4753.

Tour de Trash
November 13, 2002
9:15 AM to 5:00 PM
Aloha Tower Marketplace
For more information or to register
online visit www.opala.org
or phone 808-692-5410

Upcoming Meetings and Events

Brownfields 2002
November 13-15, 2002
Charlotte, North Carolina
For more information visit
www.brownfields2002.org
or contact the Charlotte Housing
Bureau at 704-331-2741.

2002 AIA/CSI Building Trade Expo
November 20, 2002
Hawaii Convention Center
For more information contact
Barbie Rosario at bkcorp@gte.net
or phone 808-845-4994

Currently, through his efforts, the City and County of Honolulu is forging
ahead on several fronts to increase energy efficiency. For the fiscal year
2003, the Council budgeted a $500,000 fuel differential so that the city can
purchase bio-diesel for use in our entire diesel fleet (excluding buses). He
also proposed that the city reduce the county fuel tax on bio-diesel from
16.5¢ to 8.25¢ to promote this locally-produced alternative fuel. The city is
also pursuing a biogas utilization project at the Kailua Wastewater Treatment
Plant, which will drastically reduce and/or eliminate $1 million dollars of
annual energy costs at the plant. The engineering report shows a 34% return
on investment.

Hana Hou Steve!

Life-Cycle Costing Workshops
February 4 & 5, 2003 
February 6 & 7, 2003
Honolulu, Hawaii
For more information contact
Eileen Yoshinaka at 
eileen.yoshinaka@ee.doe.gov 
or phone 808-541-2564

Register today for the Combined
Heat and Power Workshops 
scheduled for early December.

CHP Workshops for Neighbor Islands
If you want to learn more about Combined Heat and Power then get ready--
CHP workshops are scheduled for early December on the Neighbor Islands.
The workshops are jointly sponsored by the respective counties, The Gas
Company, DBEDT, Rebuild America and the Rebuild Hawaii Consortium.
There will be a registration fee. 

Big Island:"Combined Heat and Power - The Big Island's Emerging Energy
Efficiency Resource" 
Tuesday, December 3, 2002 from 9AM to 4PM
Orchid at Mauna Lani      
Contact Ray Carr 808.961.8497 or Charlie Senning 808-594-5517

Kauai:"Combined Heat and Power: Kauai's Untapped Energy Efficiency Resource"
Wednesday, December 4, 2002 from 9AM to 3:30PM
Radisson Kauai Beach Resort     
Contact Glenn Sato 808-241-6393 or Charlie Senning 808-594-5517 

Maui:"Combined Heat and Power: Maui's Untapped Energy Efficiency Resource"
Friday, December 6, 2002 from 9AM to 3PM 
Grand Wailea
Contact Kal Kobayashi  (808) 270-7832 or Charlie Senning 808-594-5517

Cont...RBA Award for Holmes
Continued from page 1
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Rebuild Hawaii
Rebuild Hawaii is a statewide 
consortium dedicated to 
promoting efficient energy and
resource utilization.

Rebuild Hawaii is working with
Rebuild America, a U.S.
Department of Energy program, 
to help community partnerships
make profitable investments in
existing buildings through 
energy-efficient technologies.

The partnering of public and
private business interests enables
Rebuild Hawaii to employ 
innovative solutions to promote
economic growth, lower energy
costs, create jobs, and protect
the environment.

There is opportunity for 
anyone to join Rebuild Hawaii. It
is a voluntary program with no
membership fee.

For more information contact:

Rebuild Hawaii 
c/o Department of Business, 

Economic Development & 
Tourism 

Energy, Resources, and 
Technology Division 

State Office Tower 
235 South Beretania Street, 
Room 506

Mailing Address: 

P.O. Box 2359 
Honolulu, Hawaii 96804-2359 
Telephone: 808-587-3806 
Facsimile: 808-587-3820

Or contact: 

Jennifer Webb at 
jenwebb@hawaii.rr.com

Visit our web site at:

www.hawaii.gov/dbedt/ert/
rebuild/index.htm

Rebuild Hawaii Projects
Rebuild Hawaii currently supports the following projects:
✦ University of Hawaii School of Architecture Portable Classroom

Cooling Design Guidelines
✦ Hawaiian Electric Company Energy Smart Schools project to increase

awareness of energy efficiency in schools and communities on the
islands of Oahu and Maui

✦ Hawaii County Energy Smart Schools project
✦ Kauai Lagoons Golf Course Energy Audit
✦ Na Makani Energy initiative, a community-sponsored rural project in

North Kohala, Hawaii, that is planning for a “soft energy path” in the
21st century based on energy conservation and renewable resources

✦ Greening The Campuses, a project to implement resource efficiency at
the community colleges

✦ Green Office exhibit and awareness program
✦ Workshops and technical seminars
✦ Multi-disciplinary programs to teach energy and resource management

skills at universities and schools 

City & County of Honolulu
County of Hawaii
County of Kauai
County of Maui
Department of Business, Economic 

Development and Tourism
Department of Education
The Gas Company/Citizens 

Energy Service
Hawaii Army National Guard
Hawaiian Electric Company, Inc.; 

Hawaii Electric Light Co., Inc.; 
Maui Electric Company, Inc.

Housing and Community Development
Corporation of Hawaii 

Judiciary
Kauai Electric/Citizens Energy Services
Hawaii Public Library System
University of Hawaii Community Colleges
University of Hawaii at Hilo
University of Hawaii at Manoa,

School of Architecture
U.S. Department of Energy, Pacific Liaison
U.S. Department of Housing and 

Urban Development

Affiliates
Eco-Lite
Energy Conservation Hawaii
Hawaii Society for Healthcare Engineering
SSFM Engineers International

Rebuild America Business Partner
Academic Capital

Consortium Members Meetings

Next Meeting 
November 14, 2002 
7:30-12:00 
HEI Training Room #2
8th Floor Pacific Tower 

Previous Meetings
June 2002
Bill Mixon, Rebuild Program
Manager, and Ron Shelton,
Technical Assistance Coordinator,
spoke about products and services
available through Rebuild America.
David Menicucci and Bill Black,
Sandia National Laboratories, 
presented Federal Energy
Management Program (FEMP)
products and services related to
security and distributed energy
resources. Jim Maskrey, HECO,
spoke about HECO’s PowerTrax.
Steven Golden and Keith Yoshida,
GASCO and Tim Blume, Kauai
Electric overviewed products and
services offered by GASCO/Kauai
Electric. 

For a copy of minutes 
Telephone: (808) 587-3806 
Facsimile: (808) 587-3820
Email: eraman@dbedt.hawaii.gov

http://www.hawaii.gov/dbedt/ert/rebuild/index.htm
mailto:jenwebb@hawaii.rr.com
mailto:eraman@dbedt.hawaii.gov




NOTE:  The first small business energy audit will be conducted at Precision Radio, 1160 
S. King Street on Thursday, April 17, 2003 at 9:00 a.m. by the McKinley High Energy 
Smart Schools team.  HECO B-roll of this presentation will also be available for media 
use by calling the contact numbers below.       
 

  -  For immediate release - 
 
Contact:     Sam Nichols, 543-4753         
       Likelike Davis-Nutt, 543-4441               Date: April 11, 2003 
 
Students develop energy-saving plans for small businesses 
 
 Radford and McKinley High 9th grade students are gearing up to show small 

businesses how to save money on their electric bills, thanks to a very successful  

hands-on learning program that was introduced locally in 2000.  The Energy Smart 

Schools program is funded by HECO and Rebuild Hawaii, a U. S. Department of Energy 

consortium of organizations that promotes energy-saving programs. 

 

“The Energy Smart Schools program offers our students a ‘soup-to-nuts’ learning 

experience,” says Jennifer Tosaki, the Energy Smart Schools instructor. “In addition to 

the classroom work, what’s equally important is the chance students get to apply what 

they’ve learned to helping the small business community.”    

 

Students first learn how electricity is produced and transmitted.  HECO 

instructors share ways to save energy using efficient lighting and conservation methods 

and teach students how to perform energy audits in their homes and schools.  After 

classroom studies, they will conduct lighting audits at nearby small businesses, return to 

class and calculate the energy consumption and prepare energy efficiency reports for the 

businesses.  The audit team will show the small business owners how they can save 

money by adopting energy efficient lighting technology in their buildings.  

 

Victor Rapoza, owner of Waianae Ice House, was impressed with the class of 

2000’s Energy Smart Schools students from Waianae High School who conducted an 

energy audit at his small ice-producing business and convenience store on the Leeward  

    - more - 



Coast.  “These students knew what they were doing!  They came prepared with 

information about my current energy use and skillfully conducted a lighting energy audit, 

applying the techniques they learned, to show me how I could save money using energy 

efficient lighting,” said Rapoza.   

 

Typically, small businesses, as well as schools, can save up to 30% of their 

lighting bill by changing from old fluorescent lamps (T-12 with magnetic ballasts) to 

more energy-efficient T8 lamps with electronic ballasts.  A fast-food restaurant, for 

example, could save up to $2,000 to $3,000 a year in lighting costs.  An office building 

with 168 fixtures could cut $4,000 a year.  The HECO rebate program helps to reduce 

purchase installation costs of energy efficient lights and other equipment. 

 

As a member of the Rebuild Hawaii Consortium, HECO developed the concept 

for the Smart Schools program as part of its community-building activities.  The national 

organization, Rebuild America, provided a $50,000 grant.  HECO also provides 

assistance with teaching materials, instructors and other services.  

 

Grants for Rebuild America Partners in Hawaii, such as for HECO’s Smart 

Schools program, are administered by DBEDT with oversight from the U.S. Department 

of Energy. 

 

    #  #   # 

 













Highlight of talk given for the Smart Schools Program. 
By Derrick Sonoda 
 
• The speed of changing technology. 
• What energy is used for. 
• Why everyone is using more energy and on what items. 
• Why saving energy is so important. 
• How old is the incandescent lamp? 
• Introduced CFLs. 
• Demonstrated an electric meter. 
• How old is the T12 lamp? 
• New technology for lamps. 
• Why is it called a T12 and T8. 
• Why do people use old technology? Would you wear clothes from the 17th century? 
• New designs of T8s. – Broke a T8 tube. 
• Explained how a T8 lamp works. 
• Explained why T8 use less power with electronic ballast. 
• Explained CRI. 
• Explained frequency. 
• Explained how to use a flicker checker. 
• Heat reduction from new ballast. 
• Explained how to approach doing a lighting audit. 
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Energy Smart Schools Presentation 
by Dean Oshiro

Customer Efficiency Engineer - HECO

Hawaiian Electric Kahe Power Plant
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Honolulu
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Oahu’s Electric Generating Plants

H-Power
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AES

138KV Transmission Line
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• Transmission Lines (138,000 Volts)

• Sub-Transmission Lines (46,000 Volts)

• Distribution Lines (12,000 Volts)

• Service Lines (120 Volts)

Electric Delivery System
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2%
$2

Refrig
12%
$11

Cooking
6%
$5

Wtr Heating
32%
$28

Misc
19%
$17

Lighting
14%
$13

Elec Dryer
6%
$5

ColorTV
9%
$8

Wtr Heating

Cooking

Refrig

Dishw asher

Elec Dryer

ColorTV

Lighting

Misc

Electrical Load in an Oahu 
Single Family Home

Excludes fixed charge
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Fuel Cell Demonstration

Everyone gather around lecturn.



Energy Smart Schools Workshop Summary 
 
Activity  Program Introduction/ Pre Test 
Week 1 
Subjects Science, Social Studies 
Standards Science: Domain 2: 1. Understanding Scientific Inquiry  

Social Studies: Geography 5. Environment & Society  
Summary This class will provide an introduction of program to students and describe 

activities they will be participating in. The Pre Test will test students’ current 
knowledge of energy. Students will begin to form questions on energy that they 
will find the answers to by the end of this program.  

Expected Outcome For students to start thinking about energy and to understand what is expected of 
them over the course of this program.  

Materials Handout: Student flyer about the program. 
Worksheet: Pre Test  

Procedure • Organize and print out needed handouts and/or worksheets. 
• Introduce yourself and program to students. 
• Discuss what they will be learning in the program and expectations you have 

of their work over the program period. 
• Ask them if they have questions or if there are any program activities they 

might feel unsure about. 
• Have students complete the Pre Test then go over answers together as a class. 

Evaluation Good -- students are excited to begin the program. The Pre Test is a great way to 
get them to start thinking about energy and energy use. 

Recommendations None 
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Activity  Guest Speaker: HECO (speak about electricity) 
Week 2 
Subjects Science, Career & Life Skills 
Standards Science: Domain 2: 14. Energy, its transformation & matter 

Career & Life Skills: Technological Literacy 
Summary Guest speaker to talk about how HECO produces electricity and then delivers it to 

communities in Hawaii. The speaker will give students a background on why it is 
important to save energy from the consumer and utility standpoint.  

Expected Outcome For students to understand how electricity is produced in Hawaii and how it is 
delivered to their homes. Also, for students to meet a professional HECO worker 
and get exposure to a career path.   

Materials Model hydrogen fuel cell.  
Procedure • Contact someone qualified to talk about electricity and its production and who 

would like to work with high school students. 
• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation This is a great workshop and provides students with a nice opportunity to meet 

HECO professionals and ask them questions about their careers and learn about 
the utility. The hydrogen fuel cell model was very popular with both teachers and 
students.  

Recommendations Include demonstrations/models to give students an up-close look at an alternative 
source of energy.  
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Activity  Motors 
Week 3 
Subjects Science 
Standards Science: Domain 2: 14. Energy, its transformation & matter  

Science: Domain 2: 15. Forces, motion, sound, & light 
Summary Students learn how to build motors and how to use a motor in reverse as a 

generator. This activity helps to demonstrate how electrical power plants generate 
electricity. 

Expected Outcome For students to learn about how a motor and generator works. Also, for them to 
understand how coil and magnet can make electricity.  

Materials Motor Supplies: D-cell batteries; thick rubber bands; 24 gauge magnet wire; 
ceramic magnet; wood dowel or marker; packaging foam; ruler; jumbo paper 
clips; sandpaper and connecting wire.  
Generator Supplies: motor; light bulb; bulb holder; and string. 

Procedure • Gather and organize the materials stated above. 
• Give students an overview of what they will accomplish during this 

workshop. 
• Break the class up into groups and distribute the materials for the motors. 
• Walk class through each step of the motor assembly process (for a list of steps 

refer to the Mr. Wizard ElectroWizard Inventions Kit or visit 
www.electrowiz.com). 

• While students spend time on each step of the assembly discuss the concepts 
you want them to walk away from this activity with (i.e. by spinning magnets 
or coils near each other generates electricity; the motor uses a coil and magnet 
to turn electricity into motion).   

• Ask students if they have questions and review concepts.  
• Have students clean up and return workshop materials to teacher.  

Evaluation Excellent workshop. Students really enjoy this project and will want to repeat it. 
Recommendations Provide enough materials so that the class can repeat it with their teachers. 

Repetition of the project will help to reinforce student learning. 
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Activity  Home Energy Use & Knowing the Meaning of Electrical Terms (Quiz #1) 
Week 4 -5 
Subjects Science, Math 
Standards  Science: Domain 1: 1. Doing scientific inquiry 

Science: Domain 1: 2. Living the values, attitudes, & commitments of the 
inquiring mind 
Science: Domain 1: 3. Using unifying concepts and themes. 
Science: Domain 1: 5. Relating the nature of technology to science 
Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Geography 5. Environment & Society. 
Social Studies: Economics 1. Limited Resources & Choices. 

Summary Students will estimate how much energy their family uses. By identifying items in 
their home that use energy and estimating how much time each items is on a day 
they can calculate energy use. Students will learn to read nameplates of wattage 
ratings on appliances and how to convert watts to kWh. They will learn to read 
electric meters to compute energy use. Finally they will compare their results with 
other students and discuss reasons for differences.  

Expected Outcome For students to learn electrical terms and be able to calculate appliance operating 
costs, read meters, understand electric bills, and compute lifecycle cost of 
appliances. For students to find out how much energy they use and to identify 
wasteful energy situations in homes. They will make recommendations on energy 
saving actions. Also, for students to understand the important role that energy 
plays in our lives, and why energy demand has increased so much in the last 
twenty years. 

Materials Worksheets: Home Energy Survey, Wattage Ratings, Meter Reading, Home 
Appliance Survey  
Handout: Energy Saving Suggestions, Meaning of Electrical Terms, Anatomy of a 
Light Bulb and Quiz #1. 

Procedure • Gather and print out workshop handouts and worksheets. Review 
instructions/procedures provided on worksheets. 

• Give students an overview of what they will accomplish during this workshop 
and distribute materials to them. 

• Walk students through how to complete the worksheets and discuss 
homework.  

• Have students complete the Quiz then go over answers together as a class. 
Evaluation The workshops went well except for one homework assignment. One of our 

classes is made up of about 90% students from military housing. They were 
unable to complete the homework assignment on meter reading. Students checked 
the school meter to see if they could read that but the school meter had a digital 
display and no access without the teacher. Quizzes help to get the students to be 
attentive to what they are learning. Reviewing the answers together as a class 
refreshes their memories and reinforces learning.   

Recommendations Allow extra time to go over math equations. 
Before sending students home with the Meter Reading Handout worksheets as 
homework check with them to find out how many are from military housing. A 
majority of the students from one school are from families in the military. They 
have subsidized housing and do not pay for electricity bills nor have 
individualized electric meters on their houses. It is recommended to create in class 
meter reading test worksheets. This will teach students to read meters even if they 
don’t have one at home. Another option would be to check to see if the students 
have access to read the school meters.  
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Activity  Field Trip 
Week 6 
Subjects Science, Career & Life Skills 
Standards Science: Domain 2: 14. Energy, its transformation & matter 

Career & Life Skills: Technological Literacy 
Summary Student will take a field trip to one of HECO’s Kahe Power Plant. Students will 

listen to a presentation about the power plant and watch a video on how the power 
plant operates. They will examine a sample of the Low Sulfur Fuel Oil. Students 
will then take a walking tour of the plant.  

Expected Outcome For students to learn how Hawaiian Electric Company produces and distributes 
power.  

Materials Bus reservations. 
Handout and Video: Welcome to Kahe Power Plant (HECO) 
Sample of Low Sulfur Fuel Oil 

Procedure • Coordinate with your local utility to schedule a tour of one of its power 
plants. 

• Make needed transportation arrangements, such as bus reservations. 
• Ask the utility and school administration about field trip forms that students 

may need to get signed by parents before they go on the field trip.  
• Discuss with students before the trip what they will be seeing and what you 

expect them to learn from this experience. Review any special requests, such 
as clothing requirements, which the utility may make.  

• Attend the field trip. 
Evaluation The field trip is highly recommended. Students have a chance to see where and 

how electricity is produced. Students also get to learn about the different 
professions in the utility. 

Recommendations When walking through the power plant tour have the tour leaders explain to 
students what they are about to see before entering into noisy sections.  
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Activity  Guest Speaker from HECO (to speak on lighting) 
Week 7 
Subjects Science, Math, Social Studies, Career & Life Skills 
Standards Science: Domain 2: 3. Sustainability 

Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Geography 5. Environment & Society. 
Social Studies: Economics 1. Limited Resources & Choices. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary A guest speaker from HECO will talk about lighting and what the professionals 
look for during their audits. Also, for students to meet a professional HECO 
worker and get exposure to a career path. 

Expected Outcome For students to learn about different types of lighting. Also, for them to understand 
the energy used to operate lights and how much energy leaving on unnecessary 
lights wastes. 

Materials Lighting Board (HECO) 
Samples of Different Lamps  
Worksheets: Bright Ideas  

Procedure • Contact someone qualified to talk about lighting and who would like to work 
with high school students. 

• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation Great workshop. The guest speaker helped to reinforce how easy saving money 

and energy can be just through changing the types the lights they use.  
Recommendations None. 
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Activity  Lighting Audit Training 
Week 8 -9 
Subjects Science, Math, Career & Life Skills  
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary Train students on how to perform lighting audits. They will start with their 
classroom then move on to their school library. They will learn how to record data 
on HECO Lighting Equipment Survey Sheets. Students will learn to use the digital 
camera to take pictures of fixtures.  

Expected Outcome For students to complete a lighting audit of their school library. Students will 
complete survey sheets on fixture types and counts, burn hours, potential energy 
and cost savings, cost to retrofit, and available rebates. 

Materials Worksheets: Lighting Equipment Survey Input  
Handouts: Wattage for Various T8 Lighting Systems, Savings Calculations, 
Lighting Equipment: Energy Conservation Measures, and Lighting Fixtures.  
Digital Camera 
Light Meters 
Flicker Checkers 
Monocular 

Procedure • Gather materials stated above and print out workshop handouts and 
worksheets. Review instructions/procedures provided on worksheets. 

• Coordinate with the school librarian to schedule a time when the class will be 
visiting the library to conduct their lighting audits. 

• Discuss with students what they will be doing in this workshop and what you 
expect them to learn. 

• Walk students through the steps of conducting a lighting audit (interview 
occupants, identification of lighting fixtures/ballasts, fixture/lamp counts, 
burn hours, etc.) in their classroom. 

• Break the class up into groups and take each group over to audit the library 
one at a time (how many groups go to the library at one time will depend on 
the number of instructors; one instructor per group). 

• Shadow groups as they conduct their audit and ask them questions about what 
they are doing and why they are doing it to help reinforce their audit skills. 

• Ask students if they have questions and go over audit skills/areas you noticed 
they did well and areas they need to improve. 

Evaluation These are important workshops for the students—they learn audit skills they will 
use for the rest of the program. The warm-up classroom audits were easy for 
students and can be completed within a single workshop. The library audits were 
more difficult due to limited time (about 40 minutes + travel time back forth from 
the classroom) in a larger space. Students were pressed to complete audits within a 
workshop period. Some students needed to return to the library the following week 
to finish up their audit.  

Recommendations It is important to spend extra time on this if you need to. Keep student groups to a 
maximum size of 3 students. With groups of 4 or more, some students will not get 
actively involved and just follow the others around. 
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Activity  HECO Lighting Audit Software Training & History of School Energy Use  
Week 10-12 
Subjects Science, Math, Career & Life Skills 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Career & Life Skills: Technological Literacy 
Career & Life Skills: Career & Life Planning 

Summary Train students on how to use HECO T8 audit worksheets in Excel. Students will 
use data gathered in their library audits and generate reports on the laptop 
computer. Gather 3 years of school electricity bills and show students what they 
look like, teach them how to read the bills, and have them calculate energy use and 
cost for each year.  

Expected Outcome For students to complete audit reports on fixture types and counts, burn hours, 
potential energy and cost savings, cost to retrofit, and available rebates. Students 
should be able to read their school electricity bills to determine energy costs and 
examine history of energy use.  

Materials Worksheets: HECO Excel based T8 Audit, School Energy Use, History of School 
Energy Use and CO2 Graph 
Handout: Directions for Audit Worksheets 
Laptop Computer (Excel)  
School Electric Bills (Past and current bills) 

Procedure • Coordinate with the school computer lab contact to schedule visits. Ask the 
computer lab teacher if they are willing to teach the class some Excel basics. 

• Gather school electric bills and print out workshop handouts and worksheets. 
• Give students an overview of what they will accomplish during these 

workshops and distribute materials to them. 
• Walk students through how to input data from their audit survey sheets into 

the Excel spreadsheets.  
• Discuss what kinds of information the audit report (spreadsheet) provides and 

how it is useful. 
• Have students print reports for their review later. 
• Students complete worksheets and examine history of energy use in their 

school. Discuss what their completed worksheets show them.  
Evaluation Students had an easy time with these workshops but they were time consuming. 

An additional workshop was needed in order to achieve the expected outcome 
stated above.  

Recommendations Check to make sure the school computers have Excel and that the student’s have 
access to those computers.  
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Activity  HECO Guest Speaker (to speak to students about marketing and 

presentation skills) 
Week 13 
Subjects Social Studies, Language Arts, Career & Life Skills 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 
Career & Life Skills: Career & Life Planning 
 

Summary A guest speaker from HECO will talk about presentation skills and marketing to 
small businesses to get them to participate in audits. 

Expected Outcome For students to generate ideas on how they will market to small business. Also, for 
students to meet a professional HECO worker and get exposure to a career path. 
 

Materials NA 

Procedure • Contact someone qualified to teach marketing and presentation skills and who 
would like to teach his or her skills to high school students. 

• Schedule a date and time that works for both the speaker and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit. 
Evaluation Excellent workshop. Students learned about marketing and presentation skills 

from a HECO guest speaker. Students will use these skills for their presentations 
and small business audits. This workshop also provides students with good 
exposure to a real life HECO job.  

Recommendations This workshop should be scheduled as close as possible to the actual date when 
the students will be conducting their small business audits. Otherwise, if a lot time 
goes by before they begin the audits, try to determine if students will need a 
refresher on this workshop. In this program, students spent a lot of time preparing 
their PowerPoint presentations and then needed to be reminded about how to 
approach small businesses.  
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Activity  Prepare for Presentations 
Week 14 -19 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will learn to use PowerPoint and develop presentations. They will make 
outlines to organize information. Student groups will gather information on their 
school’s background by interviewing office and custodial staff. Students will 
practice making presentation with each other and in front of their class. They will 
observe one another during their presentations and make suggestions for 
improvement.  

Expected Outcome For students to complete PowerPoint presentations on their school audits and to 
feel comfortable speaking in front of their peers. Presentations will include their 
recommendations for school improvements.  

Materials Laptop Computer (PowerPoint) 
Handouts: Student Presentation on School Audits, Creating a PowerPoint 
Presentation, Basic Appleworks (for creating presentation slides in Appleworks), 
Quiz #2 

Procedure • Coordinate with the school computer lab teacher to schedule a block of visits 
and see if students can come in on their own during recess or lunch times. Ask 
the computer lab teacher if they are willing to teach the class some 
PowerPoint (or Appleworks) basics. Discuss what type of media storage you 
can use to save students work (floppy, compact, or Zip discs). 

• Gather materials stated above and print out workshop handouts. With the 
students, review the instructions provided on handouts and make sure they 
understand what is expected of them in these workshops. 

• Assign different groups to be responsible for interviewing staff and gathering 
background information for their presentations. Have them complete as 
homework. 

• After students have completed their presentations have them work on 
presenting to each other in groups and then to the whole class. 

• Have students provide feedback to each other on presentation skills and 
content.  

• Conduct mock question and answer sessions.  
Evaluation Students needed additional workshop time to prepare their PowerPoint 

presentations.  
Recommendations Check to make sure the school computers have PowerPoint and that the student’s 

have access to those computers. Assess the students’ proficiency with computers 
and determine how many workshops to schedule in the computer lab (in this 
program we used 4 workshops). Schedule more time than you think you may 
need; some students will finish early and some will need more time. Use a 
minimum of two workshops for all the students to practice presenting their 
presentations to the class. Schedule one workshop for the group of students who 
are making the actual presentations to rehearse together. Use this time to evaluate 
how confident and comfortable the students are with making the presentations. 
This will help you determine if they are ready for additional presentations to 
audiences outside of school such as the Board of Education or State Legislature.  
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Activity  Presentations 
Week 20 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will make presentations to other students, school administration, and 
PTSA.  

Expected Outcome For students to report to different parties on what they did in the program and 
make recommendations on how to improve schools. Also, for students to feel like 
they can be active participants in their schools and community and have the power 
to help implement change.  

Materials Student Presentations 
Laptop Computer and School Computers (PowerPoint) 

Procedure • Coordinate with teacher and school administration to schedule the student 
presentation. Check with school groups such as Parent, Teacher, Student 
Associations or Curriculum Departments. Ask students how they feel about 
presenting to groups outside of school to get an idea about their confidence 
level. If they are confidant look into having them present to the Board of 
Education or Legislature.  

• Make necessary arrangements to have a computer, projector, and screen 
available for the time of presentation. 

Evaluation Great. Students have the opportunity to shine and show off their hard work.  
• Radford High School: Students presented to the PTSA, school principal, 

parents, and representatives of HECO and U.S. Department of Energy. The 
principal was impressed with the student presentation and asked the students 
to make another presentation to a future parent luncheon.  

• McKinley High School: Students presented to Science Department teachers, 
and representatives of HECO, U.S. Department of Energy, Hawaii State 
Department of Business, Economic Development & Tourism. 

HECO filmed the students presenting their PowerPoint presentations. The footage 
will be included in HECO commercials and corporate communications. 

Recommendations School principals are typically very busy and may have a difficult time making it 
to a student presentation. Give them reminders when the presentation date gets 
near and make sure they know how much effort the students have put into 
developing the presentation. Students may have the opportunity to present to a lot 
of important people but they may still feel the principal is the most important for 
them.  
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Activity  Prepare For Small Business Audits 
Week 21 - 24 
Subjects Social Studies, Language Arts 
Standards Social Studies: Economics: Limited Resources & Choice 

Language Arts: Writing: 1. Composing Processes 
Summary Students will organize how they plan to conduct the small business audits. They 

will design marketing flyers to attract the attention of small businesses interested 
in saving money by retrofitting their fluorescent lights. Students will design a 
static sticker to market their efforts.  

Expected Outcome For students to have a plan to use when going out to conduct the small business 
audits.  

Materials Laptop & School Computers (Word or Appleworks) 
Worksheets: Small Business Audit Plan, Designing Your Static Stickers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Break students up into groups (audit team) and have them complete their audit 

plans.  
• Groups design marketing flyers and stickers then vote on one design (flyer, 

sticker) they want to use to represent their class. 
• Have students schedule a tentative date for when they plan to complete the 

audit and have them exchange phone numbers so they can contact each other 
for transportation/meeting arrangements. 

Evaluation Excellent time for students to apply their creative energy with designing static 
stickers and coming up with slogans for their marketing flyers. They formed their 
own groups and decided on what each of their roles would be in conducting the 
audits. Groups named at least three businesses they would market their audits to. 

Recommendations While students are brainstorming about which businesses to target make sure they 
understand that they will need to audit the entire business. So they should keep the 
size (square footage) of the businesses in mind when making their choices.  
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Activity  Students Conduct Audits on Small Businesses 
Week Various (students complete on their own time) 
Subjects Science, Math, Social Studies, Language Arts 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 
Social Studies: Economics: Limited Resources & Choice 
Language Arts: Oral Communication: 1. Range  
Language Arts: Oral Communication: 2. Communication Process 
Language Arts: Oral Communication: 3. Convention and Skills 
Language Arts: Oral Communication: 4. Rhetoric 
Language Arts: Oral Communication: 5. Attitudes and Engagement 

Summary Students will conduct lighting audits on small businesses.  
Expected Outcome For students to complete lighting audits on small businesses. Students will 

approach businesses with their flyers and speak with business owners/managers.  
They will coordinate a time to conduct the audit. They will interview the business 
contacts to determine hours of operation then walk around and gather data on 
fixture types and counts. Students will inform the contacts that they will be 
returning to present the results (audit reports) to the business.   

Materials Worksheets: Lighting Equipment Survey Input, HECO Excel based T8 Audit 
Flicker Checkers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Have students report to about how their progress is going in completing the 

business audits and discuss any areas that they may want help with.  
Evaluation These are essential workshops for the students—they apply everything they have 

learned throughout the program to complete their business audits.  
HECO filmed a group of students conducting a lighting audit at one business. The 
footage will be included in HECO commercials and corporate communications. A 
Honolulu Star Bulletin photojournalist attended and took pictures and notes; one 
photo and caption were featured in the Bulletin.   

Recommendations Arrange a way to make sure the students deliver the audit reports back to the 
initial business contacts (owners/mangers) they worked with during their lighting 
audits. The initial contact may not be at work when the students return with the 
reports. Prepare a form for the contact to sign during audit and another form for 
when the students return; this way both contacts will be recorded and the audit 
verified. If students end up with a second contact then they should request that the 
second contact share the audit report with the initial contact.  
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Activity  Guest Speaker: Entrepreneur in lighting industry  
Week 25 
Subjects Career & Life Skills 
Standards Career & Life Skills: Technological Literacy 

Career & Life Skills: Career & Life Planning 
Summary Guest speaker to talk about a career in the lighting industry.  The speaker will give 

students background on how they became an entrepreneur in the field and lessons 
learned to become successful in business.  

Expected Outcome For students to meet an accomplished professional and get exposure to a career 
path.  

Materials None. 
Procedure • Contact someone in the lighting industry who is a good role model of success 

and is willing to talk about his or her experiences to high school students. 
• Schedule a date and time that works for both them and the school. 
• Inform teacher and school administration of the guest visit. 
• Give students a little background on the guest speaker before the scheduled 

visit.  
Evaluation This is a recommended workshop and provides students with the opportunity to 

meet a professional and ask them questions about their careers. Both teachers and 
students enjoyed this workshop and asked many questions of the guest speaker.  

Recommendations None.  
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Activity  Complete Reports on Small Business Audits 
Week 26- 29 
Subjects Science, Math 
Standards Science: Domain 2: 2. Interdependence of Science, Technology, & Society 

Science: Domain 2: 3. Sustainability 
Math: Measurement 1. Understand attributes, units, and systems of units in 
measurement; and develop and use techniques, tools, and formulas for measuring. 

Summary Students will use information they gathered during their small business audits to 
complete the Excel audit reports. 

Expected Outcome For students to complete audit reports on fixture types and counts, burn hours, 
potential energy and cost savings, cost to retrofit, and available rebates. Students 
will return the reports to small businesses owners along with the static cling 
stickers they designed.  

Materials Laptop Computer (Excel) 
Worksheets: Lighting Equipment Survey Input, HECO Excel based T8 Audit, 
Business Confirmation 
Static Cling Stickers 

Procedure • Gather materials and print out worksheets then distribute to students. 
• Review what you expect students to accomplish with this workshop. 
• Have students enter data from their audit survey sheets into the Excel 

spreadsheets to generate the small business audit reports. 
• Students print reports and then, on their own time, deliver the reports back to 

the small businesses. 
• Students give the static cling stickers they designed to the small businesses 

and have their business contact sign a confirmation sheet to verify they 
received the report. 

• Students return signed confirmation sheets to teacher. 
Evaluation Important workshops for the students—they use information gathered from their 

small business lighting audits to generate reports that they will present back to the 
businesses.  

Recommendations Arrange a way to make sure the students deliver the audit reports back to the 
initial business contacts (owners/mangers) they worked with during their lighting 
audits. The initial contact may not be at work when the students return with the 
reports. Prepare a form for the contact to sign during audit and another form for 
when the students return; this way both contacts will be recorded and the audit 
verified. If students end up with a second contact then they should request that the 
second contact share the report with the initial contact.  

 
 



 
 

Hawaiian Electric Co., Inc.  
PO Box 2750  Honolulu, HI 96840-0001 

 
 
 
 
Date: July 25, 2003 
 
 
Ms.  
 
 
Dear ,  
 

Thank you for participating in the HECO Energy Smart Schools Program this past year.  
You are a forerunner in exposing students to new and interactive ways of learning.  The 
program would not have succeeded without a teacher like you. 
 
  We at Hawaiian Electric believe this was a successful program and wish to know your 
thoughts.  As with any program, we realize that the procedure is a learning experience and we 
can only improve by your suggestions and guidance.  Please fill out the following questionnaire 
and return it to me by August 4, 2003. 
 
 
Cordially, 

    SSAAMM  
Sam Nichols 
Customer Efficiency Program Analyst 
 
 
 
 
 
 
 
 
 
 



HECO Energy Smart Schools 
Teacher Survey Questions 

 
 
 
1. Do you feel students who participated in this program gained additional 

experience/skills not currently found in the school curriculum?   
 
2. Which subject areas should be greater emphasized?   
 
3. Which subject areas should be less emphasized? 
 
4. Do you know of any additional material that would enhance the program?  
 
5. Do you think the program should be conducted throughout the entire school year or 

for two quarters? 
 
6. Should the program have more or less classroom time?  How often (once a week, 

once every two weeks, once a month)? 
 
7. What grade level do you feel would best benefit from this program? Please rank your 

choices 1 to 4, one being the first choice. 
 
Grade  Rank 
9th  
10th  
11th  
12th 

 
8. Would you recommend this program to other teachers/schools? 
 
9. What did you like about this program? 

 
Material Content:   
Lectures:  
Activities: 
School Audits:  
Small Business Audits:  

 
10. What suggestions do you have for improving the program? 
 

Material Content:   
Lectures:  
Activities:  
School Audits:  
Small Business Audits:  

 
11. Other comments or recommendations? 
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HECO Energy Smart Schools 
Teacher Survey Questions 

 
Mrs. Hu – McKinley High School 

 
1. Do you feel students who participated in this program gained additional 

experience/skills not currently found in the school curriculum?   
 

Definitely! Beneficial to the students--- computer skills (some students 
never touched a computer before, never saved a document on a disk)--- 
oral presentation skills, interview/auditing skills. 

 
 
2. Which subject areas should be greater emphasized?   
 

Content wise, the program is more related to Physical science than 
Biology (which was the subject that I taught last year), so it is based 
on which class we were using. If it were a Physical science class then no 
problem. But since I used Biology class, the students lacked E&M 
(electromagnetism) background. 

 
 
3. Which subject areas should be less emphasized? 
 
 
 
4. Do you know of any additional material that would enhance the program?  
 
 
 
5. Do you think the program should be conducted throughout the entire school year or 

for two quarters? 
 

Just right pace for low-level Biology students. But if it is offered 
through Physical science class, then it can be concentrated into 1 
semester. 

 
 
6. Should the program have more or less classroom time?  How often (once a week, 

once every two weeks, once a month)? 
 
 
 
7. What grade level do you feel would best benefit from this program? Please rank your 

choices 1 to 4, one being the first choice. 
 
Grade  Rank  9th/10th graders better 
9th  
10th  
11th  
12th 
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8. Would you recommend this program to other teachers/schools? 
 

Of course! 
 
 
9. What did you like about this program? 

 
Most useful: resource speakers, fuel cell demos, building motors, power 
plant field trip, once per week instructions with computer practice on 
data entry/ power point, all gadgets/ pens/pencils from HECO--- all 
activities have enriched my science curriculum+ $ 500 as motivation for 
students. 

 
 
Material Content:   
Lectures:  
Activities: 
School Audits:  
Small Business Audits:  

 
 
10. What suggestions do you have for improving the program? 
 

Material Content:   
Lectures:  
Activities:  
School Audits:  
Small Business Audits:  

 
 
11. Other comments or recommendations? 

 
 
 
 



HECO Energy Smart Schools 
Teacher Survey Questions 

Mrs. Harbottle – Radford High School 
 
 
 
1. Do you feel students who participated in this program gained additional 

experience/skills not currently found in the school curriculum?   
 

Yes I do feel that students gained additional experience not offered in the school 
curriculum. 

 
 
2. Which subject areas should be greater emphasized?   
 

I believe that the subject matter presented to the students was a challenge but it 
was clear, concise and basically easy for the students to comprehend.  Such as 
how to read a meter, conduct audits, how energy is moved from power plants, the 
cause and effects of improper use of energy, variety of lights that’s used to 
provide efficient energy use and the list goes on.  Therefore I would not change 
the emphasis of the subject matter. 

 
 
3. Which subject areas should be less emphasized? 
 
 
 
4. Do you know of any additional material that would enhance the program?  
 

Besides additional reading I am unaware of any supplemental material that would 
be able to enhance the program to fit a variety of students needs. 

 
 
5. Do you think the program should be conducted throughout the entire school year or 

for two quarters? 
 

No I do not feel that the program should be conducted throughout the entire 
school year.  I do feel that if the program was conducted within two quarters of 
the year students would participate in discussions a lot more.   

 
 
6. Should the program have more or less classroom time?  How often (once a week, 

once every two weeks, once a month)? 
 

If possible for the teacher and the presenter it would be great to have class time 
twice a week in order to enhance the recall of what’s discussed.    

 

 1
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7. What grade level do you feel would best benefit from this program? Please rank your 

choices 1 to 4, one being the first choice. 
 

Honestly this depends on the subject matter offered in the school, not necessarily 
grade level of the student.  Meaning that the subject matter presented may not 
coincide with the content being taught and this varies from school to school with 
in the DOE.   

 
Grade  Rank 
9th     
10th  
11th  
12th 

 
 
8. Would you recommend this program to other teachers/schools? 
 

Yes, I would recommend this program to other teachers.  
 
 
9. What did you like about this program? 

 
Thinking about this and looking at the breakdown of specific areas I must say it 
all went together like a cumulating event.  Discussions rather than lectures were 
used to create a basic understanding of first what energy is, how it is transported, 
used, and then how it effects the environment.  From there the students were 
given a hands experiences to enforce what was taught (Worksheets, building a 
machine that produced energy, a chance to perform an audit etc.).  Next students 
had to use the tools and work with in the community to conduct audits, and then 
explain the information gained and what it meant in regards to the business 
owners and their energy efficiency.  

 
Material Content:   
Lectures:  
Activities: 
School Audits:  
Small Business Audits:  

 
 
10. What suggestions do you have for improving the program? 
 

Material Content:   
Lectures:  
Activities:  
School Audits: 
Small Business Audits:  

 
 
11. Other comments or recommendations? 
 



Energy Smart Schools 
Teacher Survey Overview 
Ms. Peggy Harbottle, Radford High School 
Ms. Sophia Hu, McKinley High School 
 
 
Upon review of the teachers’ survey it is without question that the Energy Smart Schools 
(ESS) project was greatly appreciated by the two participating high school teachers.   
They recognized the additional curriculum ESS has to offer as a definite asset to the 
students.  ESS brought special speakers, hands-on and inter-active activities and 
excursions that could not be gained from any other program offered in the schools today. 
 
The first ESS session in 2000 was conducted over one semester with 2-hour classes once 
a week.  The latest 2001/02 sessions lasted the entire school year with 1-hour classes 
once a week.  Both teachers indicated that condensing the time span would help the 
students to retain information and remain focused on the lessons.  Having 2 lessons per 
week may prove an advantage. 
 
The students may better understand the class if they were to have had, or were currently 
enrolled in a physical science class.  It would certainly be better for teacher so they may 
incorporate ESS lessons with their standard  lesson plans. 
 
When asking for improvement suggestions, the teachers unfortunately had no direction as 
to how we can do things differently or better the next time. 
 
 
 
 



Hawaiian Electric Company
Energy$mart Schools 

List of Small Business Audits by Students 7/23/2004Business Name Address Number of 
Fixtures

Operating 
Hours per 

Day

Operating 
Days per 

Week

Operating 
Hours Per 

Year

Total kWh 
Saved Per 

Year 

 Annual 
Estimated 
Savings 

 Total 
Estimate 

 HECO 
Rebate 

 Net Project 
Cost 

Estimated 
Payback 

Period yrs

Contact Name/ End Customer Results 
and Phone Number

21 Mart 1135 N. School St.                                
Honolulu, HI 96817

16 15 7           5,460           6,115  $      739.94  $       737.83  $    179.20  $        558.63 0.75 Contact:  Jung Kim                                         
ph:  (808) 845- 0447

808 Hula Mart 1027 Pensacola St.                   
Honolulu, HI 96814                 

9 14 7           5,408           1,606  $      194.35  $       297.97  $      50.40  $        247.57 1.27 Contact:  Sunny Cordill                                      
ph: 593-9998

Aloha Petroleum 1132 Bishop St.                          
Honolulu, HI 96813

11 24 7           8,736           6,727  $      813.93  $       507.26  $    123.20  $        384.06 0.47 Contact:  John Youngren                                      
ph: 522-9700

Alpha Video 555 N. King St.                            
Honolulu, HI 96817

18 12 7           4,368           5,504  $      665.95  $       830.06  $    201.60  $        628.46 0.94 Contact:  Young In Song                                    
ph: 847-8445

Asian Grocery                     1319 S. Beretania St.                  
Honolulu, HI 96814 

9 9 6           2,808              834  $      100.91  $       297.97  $      50.40  $        247.57 2.45 Contact:  Selena Khanthayavong                       
ph: 593-8440

The Book Rack 4510 Salt Lake Blvd.                  
Honolulu, HI 96818

14 9 7           3,276           2,447  $      296.11  $       562.88  $    120.40  $        442.43 1.49 Contact:  Vernon Harrison                                     
ph: 487-8350

Cheapo Music & Books 98-199 Kamehameha Hwy.        
Honolulu, HI 96701

73 12 7           4,368         22,329  $   2,700.78  $    3,366.34  $    817.60  $     2,548.74 0.94 Contact:  Lisa Morisheta                                     
ph: 486-5600

ColorTyme 1279 S. Beretania St.                
Honolulu, HI 96814

23           2,756           4,437  $      536.90  $    1,060.63  $    257.60  $        803.03 1.5 Contact:  Chris Finch                                        
ph: 596-7070

Cookie Corner 98-1005 Moanalua Rd.                
Aiea, HI 96701

5 10 7           3,640              601  $        72.67  $       224.66  $      28.00  $        196.66 2.71 Contact:  Kristen M.                                                
ph: 483-0491

Corner Market 517 N. Vineyard Blvd                  
Honolulu, HI 96817

5 12 6           3,744              618  $        74.75  $       165.54  $      28.00  $        137.54 1.84 Contact:  Mah                                                  
ph: 545-1231

CR Newton 1575 Beretania St.                      
Honolulu, HI 96826

58 6 6           1,976           6,971  $      843.53  $    2,807.06  $    593.60  $     2,213.46 2.62 Contact:  David Rothenberg                                    
ph: 949-8389

Dragon City 1428 Liliha St                             
Honolulu, HI 96817

16 12 5           3,120           3,949  $      422.82  $       737.83  $    179.20  $        558.63 1.32 Contact:  Hellen                                                 
ph: 536-1278

Fuji's 652 N. King St.                          
Honolulu, HI 96817

11 15 7           5,460           1,982  $      239.82  $       364.18  $      61.60  $        302.58 1.26 Contact: Vicky                                                    
ph:  845-6984

House of Health 1541 S. Beretania St.                    
Honolulu, HI 96814

35 9 7           3,276           3,050  $      369.04  $    1,076.00  $    156.80  $        919.20 2.49 Contact:  Pam Fellon                                           
ph: 955-6168

Latin America Market 1315 S Beretania St.                         
Honolulu, HI 96814

7 9 5           2,340              541  $        65.41  $       231.75  $      39.20  $        192.55 2.94 Contact:  Martha S.Minn                                       
ph: 593-2226

Newtown Dental 98- 1247 Kaahumanu St.           
Aiea, HI 96782

23 8 6           2,496           1,894  $      229.23  $       761.48  $    128.80  $        632.68 2.76 Contact:  Sarah Baumholtz                                        
ph: 487-5595

Orange Julius and Dairy Queen 1450 Ala Moana Blvd. # 1705   
Honolulu, HI 96814

6 12 7           4,368           1,188  $      143.76  $       224.66  $      44.80  $        179.86 1.25 Contact:  Kong Lu                                              
ph: 946-6693

Precision Radio 1160 S. King St.                          
Honolulu, HI 96814

27 9 5           2,340           2,232  $      270.12  $    1,294.75  $    186.40  $     1,108.35 4.1 Contact:  Kim Hironaka                                              
ph: 593-9473

Properties Unlimited 4510 Salt Lake Blvd.   # B-4               
Honolulu, HI 96818

23 12 7           4,368           7,032  $      850.93  $    1,060.63  $    257.60  $        803.03 0.94 Contact:  Carol S. Hagiwara                                      
ph: 488-3037

Royal Palace Restaurant 4510 Salt Lake Blvd.                  
Honolulu, HI 96818

17 12 7           4,368           5,198  $      628.95  $       783.94  $    190.40  $        593.40 0.94 Contact:  Judy Lee                                             
ph: 487-6662

Sears Flower Shop 1450 Ala Moana Blvd. # 1000   
Honolulu, HI 96814

32 14 7           5,096         11,415  $   1,381.32  $    1,475.66  $    358.40  $     1,117.26 0.81 Contact:  Wesley Akiyoshi                                         
ph: 949-2634

Singer of Hawaii 98-199 Kamehameha Hwy.        
Aiea, HI 96701

11 9 6           2,808           2,162  $      261.62  $       507.26  $    123.20  $        384.06 1.47 Contact:  Rose V. Castillo                                 
ph: 488-8889



 
 
Mahalo Nui Loa for allowing students from name of high school to conduct a 
lighting audit on your business. Included are the audit results showing your business’s 
estimated energy savings, project costs, and HECO rebates if you retrofit to energy-
efficient T8 lights with electronic ballasts.  
 
If you would like more information on the Energy $mart Schools Program or T8 lighting, 
please call Sam Nichols at 543-4753, or Jennifer Tosaki at 739-2217. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
--------------------------------------------------------------------------------------------------------------------
- 
 
 
Business:                                                            
 
Business Contact:                                                              Initial:  
                 (print name) 
 
Address:                                                             
                                                                
 



Designing Static Stickers 
 
Take a few minutes to think about answers to the following questions. Write a paragraph 
length answer for each question.   
 
 
Why should my family reduce its energy use? 
 
 
 
 
 
 
 
 
 
 
 
 
Why should my school reduce its energy use? 
 
 
 
 
 
 
 
 
 
 
 
 
Why should a small business reduce its energy use? 
 
 
 
 
 
 
 
 
 
 
 
 
 



Use the information you generated from your answers to design your static sticker.  



Be Bright
Change Your Lights!

McKinley High School wants to help you reduce your electricity bill

Lighting Audit Team

Marketer:
Auditor:
Engineer:
Computer Tech:
Team Manager:

FREE lighting audit conducted by McKinley High School student auditors

FREE audit report on how your business can SAVE MONEY

The lighting audit report shows you:
• Amount of money you will save if you change to energy-efficient T-8

fluorescent lights
• Money obtainable from HECO rebates
• Length of payback period

For more information and appointments please call
Jennifer Tosaki at 739-2217



Save Money Now!

Lighting Audit Team
Marketer:
Auditor:
Engineer:
Computer Tech:
Team Manager:

Radford High School wants to help you
reduce your electricity bill

Our audit team will conduct a FREE lighting audit to help show you how your
business can save money and improve its lighting.

The free lighting audit report will show you:
• Amount of money you will save if you change to energy-efficient T-8

fluorescent lights
• Money obtainable from HECO rebates
• Length of payback period

For more information and appointments please call
Jennifer Tosaki at 739-2217



Small Business Audit Plan 
 
Assign a role for each member in your group.  
 

1. Marketer: 
 

2. Auditor: 
 

3. Engineer:  
 

4. Computer Tech: 
 

5. Team Manager:  
  
Name 3 businesses your group will attempt to audit. 

 
1. 
 
2. 
 
3.  

 
 
 

Small Business Audit Plan 
 
Assign a role for each member in your group.  
 

6. Marketer: 
 

7. Auditor: 
 

8. Engineer:  
 

9. Computer Tech: 
 

10. Team Manager:  
  
Name 3 businesses your group will attempt to audit. 

 
1. 
 
2. 
 
3.  



McKinley High SchoolMcKinley High School

Energy Smart Schools Program

McKinley High



McKinley High School

Ms. Sophia Hu’s Class

McKinley High School



McKinley High School

Program Goals

McKinley High School

1. To increase awareness in Hawaii’s schools and communities on the 

benefits of using energy efficient lighting.

2. To show schools and businesses how to decrease their electricity 

costs while improving the quality of lighting.

3. For students to gain career and life skills.



McKinley High School

Student Activities

McKinley High School

Throughout the year we participated in various activities to complete our goals.

Guest speakers from HECO gave us a brief background on electricity, 

energy efficiency, types of lighting, and presentation skills. 



McKinley High School

Student Activities

McKinley High School

Field  trip to Kahe Power Plant to learn how a power plant works and 

how electricity is distributed to our homes.



McKinley High School

Student Activities

McKinley High School

Built motors and…

…had the opportunity to see a demonstration hydrogen fuel cell.



McKinley High School

Student Activities

McKinley High School

Learned how to read our electric meters and bills. Figured out the amount of kWh 

and cost to operate appliances.

Learned about different types of fluorescent lighting and conducted lighting 

audits in our school classrooms and library



McKinley High School

Student Audit

McKinley High School

We counted the number of fixtures, number of lamps per fixture, 
and recorded the lamp/ballast type (T-12/Magnetic or T-8/Electronic).

We typed in all this information into an Excel spreadsheet on the computer 
and calculated how much energy and money we would save by changing the 
types of the lamps and ballasts inside the fixtures.



McKinley High School

School Background

School established in 1865 in downtown

School established in present location in 1923

Buildings range in age from 10 to 80 years old

What type of fluorescent lights are currently in the classroom?

The types of fluorescent lights we have in our classrooms are the T-12 lamps
with magnetic ballasts; usually placed in a wrap or troffer type of fixture.

What is the average number of fixtures 
in a classroom?

The average amount of fixtures per 
classroom is 30. 



McKinley High School

Gadgets

WE USED GADGETS SUCH AS:

LIGHT METER:  A tool used to measure amount of light coming from the fixture.
(foot candles)

McKinley High School

FLICKER CHECKER:  A tool used to check the fixture’s ballast type. 

(magnetic, electronic)



McKinley High School

Gadgets

LIGHT LOGGER: A tool placed in the fixture to record the 

amount of time the lights are on. (burn hours)



McKinley High School

MS-9 Audit

Based on a 40 week school year

 $                144Annual Estimated Savings

 Cents12.1Average Cents/kWh

 kWh                1,188Total kWh Saved Per Year

 Hours                1,200Total Hours per Year

 Days5Operating Days per Week

 Hours6Operating Hours per Day:

                  0.99kW Saved (watts/1000)

                   990Total Watts Saved

                     30 Total Fixtures



McKinley High School

MS-9 Audit

Light Meter Readings 



McKinley High School

Library Audit

 $             1,682Annual Estimated Savings

 Cents12.1Average Cents/kWh

 kWh              13,898Total kWh Saved Per Year

 Hours                1,600Total Hours per Year

 Days5Operating Days per Week

 Hours8Operating Hours per Day:

                   8.69kW Saved (watts/1000)

                8,686Total Watts Saved

                    125 Total Fixtures

Based on a 40 week school year



McKinley High School

School Audit

How did we do the entire school audit?
We counted the lights in our classrooms then figured out the average amount of fixtures
per classroom. Then we multiplied the average number of fixtures per classroom by the
number of classrooms in the school. This gave us an estimated number of lights in our
school.

 $          21,493Annual Estimated Savings

 Cents12.1Average Cents/kWh

 kWh           177,630Total kWh Saved Per Year

 Hours                1,600Total Hours per Year

 Days5Operating Days per Week

 Hours8Operating Hours per Day:

              111.02kW Saved (watts/1000)

           111,019Total Watts Saved

                2,844 Total Fixtures

Based on a 40 week school year



McKinley High School

School Audit

Cost to retrofit classrooms

  Years $          3.98Estimated Payback Period

 $  21,493.28ESTIMATED ANNUAL SAVINGS

 $  85,524.45Net Project Cost

 $  18,089.60HECO REBATE

 $ 103,614.05Total Estimate *

 $    6,218.69PUC Tax

 $    3,895.22Sales Tax

 $  93,500.142844Totals



McKinley High School

MHS Electric Bill

$ 45,803$ 183,213$ 229,0161999

$ 58,982$ 235,931$ 294,9132000

$ 73,531$ 294,126$ 367,6572001

$ 60,977$ 243,909$ 304,8862002

SavingsTotal With Energy
Efficient Lighting

Total Bill AmountYear

Total savings is estimated at 20% if the school retrofitted to T-8 lamps/electronic ballasts



McKinley High School

Total kWh Used

1,900,000

2,000,000

2,100,000

2,200,000

2,300,000

2,400,000

2,500,000

2,600,000

1999 2000 2001 2002

Total KWH



McKinley High School

CO2 Released

0

500

1,000

1,500

2,000

2,500

3,000

1999 2000 2001 2002

Tons CO2
20% Reduction



McKinley High School

Benefits of T-8 vs. T-12

T-8 lamps (with electronic ballasts) are more energy efficient than the 

T-12 lamps (with magnetic ballasts) saves money on electricity costs. It may 

take a little while to pay off the cost of retrofitting but you could save money 

in the long run.

Money saved could be used to fund various school programs and activities. 

Schools could use the extra cash to fix anything that needed repair. They 

could replace older textbooks or purchase new computers and equipment.

Installing T-8 lamps could reduce maintenance costs because the lamp life is 
longer so custodians will spend less time on changing out burnt out lamps.



McKinley High School

Benefits of T-8 vs. T-12

T-8 lamps can provide better lighting and truer colors in our classroom

Installing T-8 lamps could reduce maintenance costs because the lamp life is 

longer so custodians will spend less time on changing out burnt out lamps.



McKinley High School

Other Ways To Save $

How else do we save money on our school’s electricity bill?

•  Turn off the lights when not in use

•  Turn off the AC and open up the windows on cooler days 

•  Turn off computer monitors when you are away from your computer



McKinley High School

Current Status

For more Information contact:

Jennifer Tosaki at 739-2217

Completing Small Business Audits!

Generating Reports Of Data! 

Presenting Audit Reports!
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Radford High School
Energy Smart Schools

Program

Sponsored by
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Energy Smart Schools
at Radford High

• Through the years our schools of Hawaii have been using a lot more energy then needed so
a group of organizations got together and designed the Energy Smart Schools program.

• Energy Smart Schools came to Radford to help students learn about  saving energy and
money for student’s homes, Radford High School, and small businesses.

Ms. Harbottle’s Class
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Program Goals

• To learn about energy and the benefits of being energy efficient

• To show our homes, schools, and businesses how to save money on
their electric bill

• To learn about different types of fluorescent lights and how they can
save energy

• To learn how to conduct a lighting audit

• To gain career and life skills



                             R
A

D
F

O
R

D
 H

IG
H

 SC
H

O
O

L
R

A
D

F
O

R
D

 H
IG

H
 SC

H
O

O
L

Activities

Guest Speakers

Built Motors

Hydrogen Fuel Cell 
Demonstration
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Activities

Trip to Kahe Power Plant 
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Activities

Conducted School Lighting Audits

Electric Meters and Bills

T-8 lamp (1 inch diameter) works with an electronic ballast

T-12 lamp (1.5 inch diameter) works with a magnetic ballast
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Light Audits
Completed a Lighting Equipment Survey 

•  Counted fixtures and number of lamps per fixture
•  Recorded ballast and fixture type

•  Determined burn hours
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Light Audits

Entered information into an Excel spreadsheet and calculated how 

much energy and money is saved when T-12 lights (with magnetic ballasts)
are replaced with T-8 lights (with electronic ballasts).
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Gadgets
To conduct the lighting audits we used the following gadgets

Light Meter:  A tool used to
measure amount of light coming
from the fixture (foot candles)

Flicker Checker: A tool used to check 
the fixtures ballast type (magnetic, electronic). 
Determining the type of ballast will 
help you figure out what type of 
lamp is in the fixture.
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Gadgets
Light Logger: A tool placed in the fixture to record the amount of time the
lights are on (burn hours).

RHS Office
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Gadgets
Light Logger data from Ms. Harbottle’s Classroom
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• Radford High School was established  in 1957 after
Admiral Arthur W. Radford of the U.S Navy.

• Radford’s  mission is to provide students with the knowledge and
tools to prepare them for adulthood.

• The buildings are 46 years old.

• Radford has 105 rooms including
classrooms, bathrooms, and storage rooms.

• Radford has energy efficient T-8 lights

School Background
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Library Audit

 $         1,081Annual Estimated Savings

 Cents12.1Average Cents/kWh

 kWh            8,935Total kWh Saved Per Year

 Hours            1,700Total Hours per Year

 Days5Operating Days per Week

 Hours8.5Operating Hours per Day:

             5.26kW Saved (watts/1000)

            5,256Total Watts Saved

              121 Total Fixtures

Calculation of Total Hours per Year is based on a 40 week school year.
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Library Audit

Totals  $ 4,079.14 
Sales Tax $ 169.94 
PUC Tax $ 271.30 
Total Estimate * $ 4,520.38 
HECO REBATE $ 806.40 
Net Project Cost $ 3,713.98 

ESTIMATED ANNUAL SAVINGS $ 1,081.16 
Estimated Payback Period 3.44 Years



                             R
A

D
F

O
R

D
 H

IG
H

 SC
H

O
O

L
R

A
D

F
O

R
D

 H
IG

H
 SC

H
O

O
L

School Audit

 $       11,905Annual Estimated Savings

 Cents12.1Average Cents/kWh

 kWh          98,388Total kWh Saved Per Year

 Hours            1,400Total Hours per Year

 Days5Operating Days per Week

 Hours7Operating Hours per Day:

            70.28kW Saved (watts/1000)

          70,277Total Watts Saved

            1,265 Total Fixtures

Buildings B, C, G, I, L, M, Gym & Lockers
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RHS Electric Bill

95,000

100,000

105,000

110,000

115,000

120,000

125,000

130,000

1999 2000 2001 2002

Total Cost $
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History Of Electricity Use At
Radford High School
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Total KWH 
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CO2 Greenhouse Gas
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Our school is already benefiting from retrofitting to T-8s.
Money saved on the electricity bill can go toward other needs such as:

– School repairs
– Text books
– Computers
– Teacher wages

Radford is Energy Efficient 
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Benefits of T-8 Lights
• An advantage of retrofitting from T-12 to T-8 lights is that you save

money because they are more energy efficient.

• T-8 lights last longer than T-12 lights so the custodians will spend less
time replacing them.

• T-8 lights are also brighter and show truer color.
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More Solutions

Radford can save even more money by:

• Getting into the habit of turning off lights and appliances when not in use

• Using the natural lighting from outside if it’s sunny

• Instead of using AC teachers can just open the windows
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Status

We are going to conduct lighting audits on small business
in our community and inform them about how they can

save money on their electricity bills.

For more information about this program you can call
Jennifer Tosaki at 739-2217



Hawaiian Electric Company
Energy Smart Schools 2002

List of School Building Audits by Students

School Building Address Number 
of 

Fixtures

Condition 
of 

Fixtures

Operating 
Hours per 

Day

Operating 
Days per 

Week

Total 
Hours Per 
Year (40 

week 

Total kWh 
Saved Per 

Year 

 Annual 
Estimated 
Savings 

 Total 
Estimate to 

Retrofit 

 HECO 
Rebate 

 Net Project 
Cost 

Estimated 
Payback 

Period yrs

SQ. Footage 
*

Contact Name/ Phone 

Student Audit Reports:

McKinley High School 1039 S.King
Honolulu, HI 

281,894 Teacher:  Sophia Hu            
Principal: Milton Shishido    
(808) 594-0400           

Library 125 poor 8 5 1600 13,898  $        1,682  $          5,835  $          1,378  $          4,458 2.65 13,810

Sample Classroom  
MS-9

30 good 6 5 1200          1,188  $           144  $             993  $             168  $             825 5.74 1,710

Entire school 2844 good 8 5 1600      177,630  $      21,493  $      103,614  $        18,090  $        85,524 3.98 281,894

Radford High School 4361 Salt Lake Bl.
Honolulu, HI

175,055 Teacher: Peggy Harbottle
Principal: Robert K. Stevens       
(808) 421-4200   

Library 121 good 8.5 5 1700          8,935  $        1,081  $          4,520  $             806  $          3,714 3.44 6,759

Sample Classroom  
N-184                 
(T-8s w/electric ballasts) 

27 good 6 5 1200          1,069  $           129  $             894  $             151  $             743 5.74 1,328

Buildings B, C, G, I, L, M,     
Gym & Lockers *

1265 good 7 5 1400        98,388  $      11,905  $        51,464  $        10,268  $        41,196 3.46 83,927

*other buildings already 
retrofitted to T8's

Totals

McKinley Entire School 2844      177,630  $      21,493  $      103,614  $        18,090  $        85,524 3.98 281,894

Radford (Various Bldgs. + 
Library)

1386      107,323  $      12,986  $        55,984  $        11,074  $        44,910 3.46 90,686

Two Schools' Totals 4230      284,953  $      34,479  $      159,598  $        29,164  $      130,434 3.78 372,580

x

* Accumulated from Department of Education-Facilities Inventory System (may not be complete)



  
Equipment Used In Energy Smart Schools Program 

 
 
 
 

 

 
 

Light Meter  
The light meter measures ambient light levels. 

 
 
 Flicker Checkers 

 

 

 
 
 
 

Students used the flicker checkers to determine if the ballasts in the 
light fixtures are magnetic or electronic. It is spun like a child's 
spinning top. The pattern on the top of the top is different when 
spun under lights with magnetic or electronic ballasts. 

 
 
 
 
 
 
 

Data Loggers 
The data loggers attach to light fixtures to monitor energy usage.  
Students download information from the logger to a computer 
where energy usage is displayed in a graph format.  

 
 
 
 
 

Pocket Monocular 
The monocular is used to identify lamp markings and 
configurations if one does not have a ladder to use. 

 
 
 

 

 
 
 
 

Laptop Computer 
Students used the laptop computer in class for audit 
calculations in Excel and Power Point presentations. 

 
 
 
 
 
 
 
 
 
 

KW Meter 
The KW meter visually demonstrates efficient vs. inefficient 
products.   

 

 
 

1



 2

 
 
Other Equipment 
 

Function 

Digital Camera Students used the digital camera to record actual examples of 
various lighting systems and fixtures found in their schools. Also 
used to take pictures to place in their PowerPoint presentations. 
 

Printer The printer was used to print out color and black & white marketing 
materials, classroom documents, and audit reports. 
 

Mr. Wizard 
Invention Kit 

The kit was used for the motor workshop project to demonstrate 
electricity. 
 

3' Ladder Used in demonstrations by HECO personnel in workshops. Used to 
aid in reaching the ceiling fixtures to open fixture for examination. 
 

Hardware: pliers, 
screwdrivers 

Used in demonstrations by HECO personnel in workshops 

T8 & T12 lamps 
 

Used in demonstrations by HECO personnel in workshops. Used to 
demonstrate light levels and color rendition. 
 

Misc. CFLs Used in demonstrations by HECO personnel in workshops. Used to 
demonstrate light levels and color rendition. 
 

 



Quiz #2 
 
 

1) Which residential task uses the most energy? 
- lighting 
- heating water 
- heating rooms 
- cooling rooms 

   
2) Most energy conservations produce… 

- light 
- heat 
- motion 
- sound 

 
3) What is the definition of watt? 

 
 

4) Write the formula that converts wattage to kilowatts.  
 
 

5) Electricity is measured in: 
- Amperes 
- Volts 
- Kilowatt-hours 
- Current 

 
6) Write the formula of the cost of operation for appliances operating at full load. 

 
 

7) Calculate the cost of operation for an air conditioner (1500 watts) running for 
8 hours a day for one month. The cost of electricity is 0.11$ kWh. 
 
 
Calculate for one year. 

 
 

8) Based on your knowledge, list some of the appliances that use the most 
electricity. 

 
9) Compared to incandescent light bulbs, fluorescent light bulbs… 

- Use more energy 
- Use less energy 
- Use the same amount of energy 



 
10) Read the electric meter pictured below. 

 
 
 
 
11) What are some changes your family could make to reduce the amount of 

energy it uses? 
 



Energy Smart Schools Quiz #1 
 

 
1. The marvel of the motor is that a coil and a magnet turn electricity into 

_________________. 
 

2. A motor in reverse is a __________________. 
 

3. By moving a coil near a _________________, electrical current will flow in the 
coil. 

 
4. When the sanded side of the coil ends touched the paper clip the coil became an 

_________________. 
 

5. Kahe Power Plant burns __________________ to generate electricity. 
 

 
 
 
 
 
 

Energy Smart Schools Quiz #1 
 

 
6. The marvel of the motor is that a coil and a magnet turn electricity into 

_________________. 
 

7. A motor in reverse is a __________________. 
 

8. By moving a coil near a _________________, electrical current will flow in the 
coil. 

 
9. When the sanded side of the coil ends touched the paper clip the coil became an 

_________________. 
 

10. Kahe Power Plant burns __________________ to generate electricity. 
 







Student Presentation on School Audits 
 
 
Before we begin designing our PowerPoint presentation let’s 
answer the following questions: 

1. What is the purpose of our presentation? 
2. Who is our audience? 
3. What do we want them to know? 
4. What do we want them to do? 
 
 

Which one of the following sections will you gather and develop information on? 
You will be in charge of designing your section into a PowerPoint slide. 
 
Section 1. Student Activities: 

• List the goals of the program 
• Describe program activities that students have done or are doing 
• Show completed student audit results on school. Insert Excel audit reports. 

 
(Next sections, 2 and 2a, require interviews with custodial or office staff to get numbers) 
 
Section 2. School Background: 

• Age of school buildings 
• Number of classroom 
• Average cost of electricity bill costs per month/and year  
• Insert graph of energy usage from 1999 until 2002 and average monthly bill 

 
Section 2a. School Background (lighting): 

• Type of fluorescent lights currently in classroom (show photo) 
• Average number of fixtures in a classroom/ or average square footage 
• Show light logger data, light meter, and flicker checker 
• Average number of fluorescent lamps changed per week/or month 

 
Section 3. Challenges and Solutions 

• How do we save money on our school’s electricity bill? 
• How do we persuade decision-makers to retrofit to energy efficient lights? 
• What steps can our school take to save money? 

 
Section 4. Benefits 

• Of retrofitting from T12 to T8 lights 
• Of energy cost savings 
• Show gallons of oil saved per year and tons of CO2 reduction (graph) 

 



    Creating a PowerPoint Presentation 
 
 
 

1. START POWER POINT 
2. Choose FILE, and NEW PRESENTATION 
3. Click on TITLE SLIDE, and press ENTER. The slide will appear. Type in your 

text. 
4. To add another slide, Choose INSERT and click on NEW SLIDE. You are back 

to the slide layout screen. 
5. Click on the next slide or the slide you desire and press ENTER 
6. To delete a slide, go to EDIT and click on DELETE SLIDE 
7. To add a table, display the slide, choose INSERT and click on TABLE. Click on 

up and down arrows to increase the number of columns and rows. Then O.K. 
8. To insert a chart, display the slide that contains the CHART. You’ll make changes 

in the datasheet window to make changes in the chart. Change the text and values 
in the cells of the datasheet as needed. Your text and values will display. 

9. To insert an excel sheet, start Excel and Open the WORKSHEET you want to 
place in the power point. 

10. Drag the mouse on the section you choose. This will be highlighted. Then click on 
COPY BUTTON. 

11. Open the POWER POINT presentation and display the slide. Choose EDIT and 
click on the PASTE BUTTON. 

12. To view a slide, click on VIEW and choose SLIDE. 
13. To view all the slides in presentation, click on SLIDE SORTER 

 



    Appleworks Basics 
 
 
Start 

1. START Appleworks 
2. Select new document type: choose DRAWING 
3. Go to FILE, then PAGE SETUP, and change orientation to landscape 

 
Add Text 

4. To type in your text, click on the capital A on the menu bar 
5. Place cursor on the page and type in text. While typing in the text, Appleworks 

creates a text box around your text. If you want to move the text box, click on the 
ARROW on the menu bar, then click on the text box to move it around. 

 
Add Clipart Image 

6. To add a picture click on FILE, then LIBRARY, and choose an image. 
 



History of school electricity use  
 
Year Total  

Cost for Year 
Average 
Monthly Bill  

Total 
 KWH  

Average 
Monthly KWH  
 

2002   
2001   
2000   
1999   
  
 
History of greenhouse gas (CO2) released into the atmosphere 
 
Year 
 

Total KWH 
used for year 
 

X 2 lbs. CO2 per KWH / 2000 lbs. = tons CO2 

2002    
2001    
2000    
1999    
 
 
Make a graph for Total KWH used during the years 1999-2002. 

 
 

19
99

20
00

20
01

20
02

Year

Total KWH

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Make a graph for tons of CO2 released into the atmosphere during the years 1999-2002. 
 



High School Electricity Use/Cost during 12/01 to 11/02 
 
_________ has _#_ Electric Meters 
 
 
 
 
 
 
 

 

Bill Date # Days in Bill 
Period 

KWH use  
per day 

Cents per 
KWH 

Bill Amount 

   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  
   /  

Total
 

 Total  

 
 
 
 
 
 
 



 
Maui County Public Schools Lighting Audit  Page   19 

 

 

BASE CASE CONDITIONS 
 
In the preparation of this engineering study, much of the information contained is factual and, 
quantifiable based on data ga thered during the school energy audits. However some assumptions 
are required to complete the engineering study. The assumptions based upon the best available 
information at the time of the audit.  In all cases, the conservative approach has been taken to 
best portray both risks and potential benefits for the implementation of this project.  
 
 

2.1 Lighting Fixtures 
 

 
Wrap: Displayed is a 4-foot T-12, 2- lamp 
wrap fixture with one 2- lamp magnetic 
ballast mounted in the fixture and the 
fixture is surface mounted.  The retrofit for 
this type of fixture is 2–T8 lamps and one 2-
lamp low wattage electronic ballast.  The 
current condition as displayed in this digital 
photograph is typical of T12- lamp Magnetic 
ballast burnout.  In a magnetic ballasted 
fixture as one lamp goes bad the other lamp 
automatically cuts out.  Electronic fixtures 
will allow the still working lamp to stay 
illuminated. 

 
 
 
 
Strips:  Displayed is a 4-foot T-12, 
2-lamp strip fixture with one 2-
lamp magnetic ballast mounted in 
the fixture.  These fixtures are 
mounted back to back on a uni-
strut beam is hung by a pendant 
stem secured to the ceiling of this 
classroom.  The retrofit for this 
type of fixture is 2–T8 lamps and 
one 2-lamp low wattage electronic 
ballast.   
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Troffer:  Displayed is a 4-
foot T-12, 2x4 4- lamp lay- in 
troffer.  It is designed to 
“lay” into a drop or 
suspended ceiling.  The 
retrofit for this type of 
fixture is 4-T8 lamps and 
one 4- lamp low wattage 
electronic ballast.    

 

 
 
 
 
Vapor:  Displayed is a 4-foot T-12, 2-lamp strip 
fixture with one 2-lamp magnetic ballast mounted in 
the fixture.  This fixture has a vapor tight enclosure 
designed to resist moisture.  This type of fixture will 
most commonly be found in locker rooms and in 
exterior applications.  The retrofit for this fixture is 2–
T8 lamps and one 2-lamp low wattage electronic 
ballast.   
  
 
 
 
 

 
 
4 Foot Ice Fixture:  Displayed is a 4-foot T-12, 4-lamp 
schoolhouse fixture with two 2-lamp magnetic 
ballasts.  This fixture is hung by a pendant stem 
secured to the ceiling of this classroom.  The term 
“Ice” fixture has been designated by the Maui 
Community College surveyors to this fixture because 
of its appearance to an ice-tray.  This fixture is 
recommended for replacement by a 4-foot T-8, 4-lamp 
wrap fixture with one 4- lamp low wattage electronic 
ballast. 
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8 Foot Ice Fixture:  Displayed is a 8-foot T-12 
8-foot magnetic ballasts mounted in the 
fixture and is hung by a pendant stem secured 
to the ceiling of this classroom.  This fixture is 
recommended for replacement by a 8foot long 
T-8, four foot 4- lamp wrap fixture with one 4-
lamp low wattage electronic ballast. 
 
 
 
 
 

 
Electronic 4 Lamp Troffers:  Displayed is a 4-
foot T-8, 2x4 4- lamp surface mount troffer.  
By design this fixture is mounted to a solid 
surface.  This fixture is typical of those found 
in most new portable structures.  The fixture 
displayed is already energy efficient and 
requires no further retrofit.   
 

 
 
 
 
2x2 Fixture:  Displayed is a 4-foot T-12, 2-
lamp U-bend fixture with one 2- lamp 
magnetic ballast mounted in the fixture.  The 
retrofit for this fixture is 2–T8 lamps and one 
2-lamp low wattage electronic ballast.   
 
 
 
 
 
2.2 OPERATION HOURS  
In effort for accuracy this study utilizes the actual operational hours per each individual school as 
based upon data provided by officials at each school.  The base data for a general school year in 
a non-year round school operation cycle is 163 teacher school days and summer (if applicable) 
based on 25 teacher school days.  This represents a total of 188 days possible of the 365 days in 
the calendar year.  This information was acquired from interviews with the principals and 
officials at the various schools in the Maui Public School District.    
 
 



ENERGY $OLUTIONS
FOR SMALL BUSINESS

LIGHTING SERVICES WORKSHEET
2004 ENERGY SAVINGS

CUSTOMER NAME:  

HECO ACCOUNT NUMBER:  

COMPLETED BY:  Date

Fixture Type Lamps per Watts/Fixture Watts/Fixture Watts/Fixture Number of Total Watts
Fixture T-12 T-8 Saved Fixtures Saved

Mag. Ballast Elect. Ballast

Fixture with 8 foot fluorescent lamps 4 lamps 284                220                64                    -              
3 lamps 227                180                47                    -              
2 lamps 142                110                32                    -              
1 lamp 85                  70                  15                    -              

*Tandem (use current fixt qty) 1 lamp 85                  55                  30                    -              
 

Fixture with 8 foot High Output 4 lamps 454                320                134                  -              
fluorescent lamps: 3 lamps 337                247                90                    -              

2 lamps 227                160                67                    -              
1 lamp 110                87                  23                    -              

Fixture with 4 foot fluorescent lamps 4 lamps 168                98                  70                    -              
3 lamps 133                76                  57                    -              
2 lamps 84                  51                  33                    -              
1 lamp 49                  32                  17                    -              

8' l lamp to 4' 2 Lamp conversion 2 lamp 85                  51                  34                    -              
8' l lamp to 4' 2 Lamp conv with Reflector 85                  51                  34                    -              
8' 2 lamp to 4' 4 Lamp conversion 4 lamp 142                98                  44                    -              
8' 2 lamp to 4' 4 Lamp conv with Reflector 142                98                  44                    -              
Fixture with 4 foot fluorescent lamps -              

-              
*Tandem (use current fixt qty) 2 lamps 84                  49                  35                    -              
*Tandem (use current fixt qty) 1 lamp 49                  26                  24                    -              

Delamping 4 foot fixtures
From 4 lamp to 2 lamp 4 lamp 168                51                  117                  -              
From 3 lamp to 2 lamp 3 lamps 133                51                  82                    -              
4 lamp to 2 lamp w/ reflector 4 lamps 168                59                  109                  -              
4 lamp to 3 lamp w/ reflector 3 lamps 133                51                  82                    -              

Fixture with U-Bend fluorescent lamps
2 lamps 84                  51                  33                    -              

(install 2x 2' lamps w/reflector 2 lamps 84                  34                  50                    -              
includes delamping)  

Fixture with 3 foot fluorescent lamps 4 lamps 162                85                  77                    -              
3 lamps 126                70                  56                    -              
2 lamps 81                  46                  35                    -              
1 lamp 45                  24                  21                    -              

Fixture with 2 foot fluorescent lamps 4 lamps 100                62                  38                    -              
3 lamps 75                  52                  23                    -              
2 lamps 50                  34                  16                    -              
1 lamp 25                  22                  3                      -              

Fixture with 4 foot fluorescent lamps 2 lamps 84                  51                  33                    -              
and emergency ballast 1 lamp 49                  32                  17                    -              

LED exit signs: 2 lamps 40                  2                    38                    -              

T8 lamp tube guards: 4 foot T8 tube
(not included in fixture total) 8 foot T8 tube

-              -              
Total Fixtures -               

Total Watts Saved -               
kW Saved (watts/1000) -               

Operating Hours per Day: Hours
Operating Days per Week Days
Total Hours per Year -               Hours 
Total kWh Saved Per Year -               kWh
Average Cents/kWh 12.1 Cents
Annual Estimated Savings -$              



 
HECO Energy Smart  

Schools Program 
 
 
 

 
 

How To Enter Data Into The Excel Audit Worksheets 
 
 

1. Open the Excel T8 worksheet. 
 
2. Look on bottom left hand corner for titled worksheet tabs. 

 
3. Choose the worksheet tab titled Savings (input sheet). 

 
4. Review the rows in the worksheet to identify Fixture Types and Lamps per 

Fixture found on your audit. 
 

5. Under column I, Number of Fixtures, enter totals from your tally sheet. 
 

6. To enter a number just click on the box, type in your number, and press enter.  
 

7. When you enter a number under column I another number will pop up in column 
J. This number displays the total watts saved if you converted T12 lamps with 
magnetic ballasts to T8 lamps with electric ballasts. 

 
8. When you are finished entering the fixture totals off your tally sheet scroll down 

to the bottom of the page. 
 

9. Review the number given for Total Fixtures. Does this total match the number 
on your tally sheet? 

 
10. Scroll down the bottom of the page and enter the operational hours in column E 

next to Operating Hours per Day and Operating Days per Week. 
 

11. The worksheet will calculate and display Annual Estimated Savings. 
 

12. Look on bottom left hand corner for worksheet tab titled Project Cost. Choose 
this tab to review the calculated retrofit costs, energy savings, and HECO rebates. 

 



Hawaiian Electric Company Energy$olutionsSM for Business Program

Lighting Equipment Survey
CUSTOMER INFORMATION
Customer Date

Project

LOCATION EXISTING EQUIPMENT COMMENTS
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(Ex.) 106 Office 56 Std. Mag. 4'  T12 34W 2 Proposed tandem wired

Notes:  Please enter only one (1) fixture type per line.

s:/mktdsm/forms/02-21 Lighting Equip Survey.xls



Conducting A Lighting Audit 
 
Record the following information on your Lighting Equipment Survey worksheet. 
 

1. Ask the librarian/teacher for permission to conduct a lighting audit. Explain what 
you are going to be doing and why. 

2. Ask the librarian/teacher questions about types of lights and hours of operation.  
 

a. Do they know what kinds of lamps they have?  Do they have T12 or T8 
fluorescent lamps? Have they done a lighting retrofit recently?  

b. What are the hours of operation? What time does the first person enter the 
building and turn on the lights? What time does the last person leave and 
turn off the lights?  

 
3. Look around and choose which room you will start your audit in. 
4. Identify and count the number of fixtures and lamps.   
5. Count the number of exit signs. Are they LED signs?  
6. Are there any incandescent lights?  

 
Make three recommendations on ways to reduce the lighting’s energy use at this location. 
 
 
 
 
 
Conducting A Lighting Audit 
 
Record the following information on your Lighting Equipment Survey worksheet. 
 

1. Ask the librarian/teacher for permission to conduct a lighting audit. Explain what 
you are going to be doing and why. 

2. Ask the librarian/teacher questions about types of lights and hours of operation.  
 

a. Do they know what kinds of lamps they have?  Do they have T12 or T8 
fluorescent lamps? Have they done a lighting retrofit recently?  

b. What are the hours of operation? What time does the first person enter the 
building and turn on the lights? What time does the last person leave and 
turn off the lights?  

 
3. Look around and choose which room you will start your audit in. 
4. Identify and count the number of fixtures and lamps.   
5. Count the number of exit signs. Are they LED signs?  
6. Are there any incandescent lights?  

 
Make three recommendations on ways to reduce the lighting’s energy use at this location. 
 









    DAILY USE OF ELECTRICITY IN MY HOME
DATE TIME READING kWh USED

DAILY
COST

(kWh X____ *)
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

* Current kWh cost; e.g. $0.056 per kWh in 1990.





Student Sheet
HOW TO READ YOUR METER

In order to read an electric meter you must read from left to right.  You must also determine
which way the hands are turning on each dial.

Example:

The 1 is to the left side of the dial.
This would indicate the hand is
turning counter-clockwise.

Here the 1 is the right side of the
dial, indicating the hands turns
clockwise.

Write down the number each hand has passed.  This may not be the number nearest the
hand.  For instance, if the hand has passed the 4 and is almost to the 5, you still read it as
4.  Write down the numbers in the same order as you read the dials from left to right.

In the example given, the reading is 46372. If the last reading was 45109, subtract 45109
from 46372.  This will give you the number of kWh used.

That is all there is to reading a meter, with one exception.  If a hand points  straight at a
number and you do not know if it has passed the number or not, then look at the dial to the
right. Has its hand passed zero?

To analyze your family's electricity use, read your meter daily for about two weeks, at
approximately the same time each day.  Record the readings on the following table.



METER READING WORKSHEET

Read the following meters and write your answer in the space below each dial face.
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Electric Meters



    DAILY USE OF ELECTRICITY IN MY HOME
DATE TIME READING kWh USED

DAILY
COST

(kWh X____ *)
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

* Current kWh cost; e.g. $0.056 per kWh in 1990.



Student Sheet

WATTAGE RATINGS

Check four different appliances for their wattage ratings.  Using the conversion to kilowatt-
hours(kWh) calculate the electricity usage for each appliance.

Appliance: ______________________________

_______watts/1000 watts/kWh per hour of operation = _______ kWh

Appliance: ______________________________

_______watts/1000 watts/kWh per hour of operation = _______ kWh

Appliance: ______________________________

_______watts/1000 watts/kWh per hour of operation = _______ kWh

Appliance: ______________________________

_______watts/1000 watts/kWh per hour of operation = _______ kWh

Appliance: ______________________________

_______watts/1000 watts/kWh per hour of operation = _______ kWh

ELECTRICAL APPLIANCE ENERGY TABLE

Appliance Wattage
Rating

Kilowatt-hours of
Electricity Used per

Hour

Ounces of Oil
Burned per Hour

Ounces of Coal
Burned per Hour

     10
     25
     40
     60
    100
    150
    200
    300
    500
    750
  1000
  1500
  2000
  5000
10000

  0.01
  0.025
  0.04
  0.06
  0.1
  0.15
  0.2
  0.3
  0.5
  0.75
  1
  1.5
  2
  5
10

   0.01
   0.025
   0.4
   0.6
   1
   1.5
    2
    3
    5
    7.5
  10
  15
  20
  50
100

    0.13
    0.33
    0.5
    0.8
    1.33
    2
    2.66
    4
    6.66
  10
  13.33
  20
  26.66
  66.66
133.33



Student Sheet
APPLIANCE ENERGY USE

Think about burning ten 100-watt light bulbs for one hour.  That's the amount of electricity
equivalent to one kilowatt-hour.  Just as you pay for gallons of gas, quarts of milk, and
loaves of bread, you pay for kilowatt-hours of electricity.

The chart below shows the average number of kilowatt-hours of electricity that various
appliances use.* If you are interested in how much it costs to operate one of these
appliances for a month or a year contact your local utilities company.

    Average kWh Used
    Kitchen Appliances       Anually        Average kWh Used Monthly
Range w/self-cleaning oven 1224 102
Range w/oven 1152 96
Microwave oven 300 25
Frying pan 190 16
Coffee maker 110 9
Toaster 40 3
Mixer 10 1
Food disposer 30 3
Dishwasher 1560** 130

Refrigerator/freezer
16-25 cu ft side-by-side
model, automatic defrost

2160 180

Refrigerator/freezer
14 cu ft automatic defrost

1800 150

Refrigerator/freezer
14 cu ft manual defrost

1200 100

Refrigerator/freezer
17 cu ft, 2-door, high
efficiency, automatic defrost

1200 100

Freezer, 15 cu ft automatic
defrost

1200 150

Freezer, 15 cu ft manual
defrost

1800 100

    Laundry Appliances
Clothes dryer 1000 83
Clothes washer 624** 52
Hand iron 150 13

    Other Appliances   
Quick recovery water heater 5400*** 450
Vacuum cleaner 50 4
Clock 18 2
Toothbrush 0.5 0.04





Home Appliance Survey

Directions:  In Column 1, write the numbers of each kind of appliance you have in your
home.   Then have an adult fill in Column 2 for when he/she was your age.
Total the number of appliances listed for each column.

1 2 1 2
Air Conditioner, Central Air Conditioner, Home Unit(s)
Automatic Bag Sealer, Electric Automatic Egg Cooker
Automatic Timer, 24 hour Battery Charger, Electric
Baby Bottle Warmer Beanpot, Electric
Blanket, Electric Blender
Broiler, Electric, Portable Broom, Electric
Bun Warmer, Electric Calculator with Adapter
Can Opener, Electric Coffeemaker, Electric
Comb, Electric Cookie Maker, Electric
Clock, Electric Crepe Maker
Defroster for Refrigerator Dehumidifier
Dishwasher Disposer, Food Waste
Door Bell, Electric Doughnut, Maker
Drill, Electric Dryer, Clothes (Electric/Gas)
Fan, Electric Fingernail Buffer, Electric
Floor Waxer Fondue Pot, Electric
Food Dryer, Dehydrator Food Processor
Food Slicer, Electric Food Warmer Tray
Foot Whirlpool, Electric Freezer, Independent Unit
Fryer, Deep Fat, Electric Frypan, Electric
Furnace (Electric/Oil/Gas/Wood) Garage Door, Electric
Griddle, Electric Griddle, Electric
Grill, Outdoor (Electric/Gas) Guitar, Electric
Hairbrush, Electric Haircurlers, Electric
Hair Curling Iron, Electric Hair Dryer,

Standing/Portable/Blower
Hamburger Maker, Electric Heater, Room, Electric
Heating Pad Hedge Trimmer, Electric
Hot Dog Cooker, Electric Hot Pot, Electric
Humidifier Ice Cream Maker, Electric
Ice Crusher, Electric Intercom
Iron, Regular or Steam Kiln, Ceramic, Electric
Knife, Electric Knife Sharpener, Electric
Lamp, Standard Lamp, Heat
Lamp, Sun Lawn Edger & Trimmer,

Electric
Lawnmower, Electric Light, Indoor Night or Ceiling
Light, Outdoor Lawn Manicure Set, Electric
Massager, Electric Meat Grinder, Electric
Mirror, Lighted for Make-up Mixer, Electric
Organ, Electric Oven, Dutch, Electric
Oven, Portable Oven, Toaster



Peanut Butter Machine, Electric Peeling Wand, Electric
Pencil Sharpener, Electric Pizza Maker, Electric
Popcorn Popper, Electric Portable Buffet Ranges, Electric
Projector, Movie Projector, Slide
Radio, Clock Radio, Standard
Range, Kitchen, Electric/Gas Rotisserie
Router, Electric (Tool) Rug Shampooer
Sander, Electric Saw, Electric
Scissors, Electric Sewing Machine
Shoe Polisher, Electric Slow Cooker, Electric
Soldering Kit, Electric Tape recorder, Electric
Television Thermostat (Oil/Gas)
Toaster Toothbrush, Electric
Train Set, Electric Typewriter, Electric
Vacuum Cleaner Vaporizer
Waffle Iron Washing, Clothes
Water Heater (Electric/Oil/Gas) Water Pik
Whirlpool, Electric Wok, Electric
Woodburning Set, Electric Yogurt Maker, Electric
Other ____________________ Other ____________________
Other ____________________ Other ____________________
Other ____________________ Other ____________________
Other ____________________ Other ____________________

Year in which the adult was your age: ___________

Total of Column 1  ___________

Total of Column 2  ___________



Home Appliance Use

Directions:
1. In the ten spaces at the bottom of the graph, write the names of ten different appliances.
 
2. Using the large floor plans on the class display, observe how many class members and

adults owned each of the ten appliances.
 
3. Decide on what would be an appropriate number scale for "Number of Appliances" and

fill in the numbers to make the scale.
 
4. Above each of the ten appliances, mark the number owned by class members and the

number owned by adults. Draw bars to represent these numbers.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
C A C A C A C A C A C A C A C A C A C A

y axis: Number of appliances

C= Class
A= Adults
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STUDENT HANDOUT 
 

ENERGY SAVING SUGGESTIONS 
 
Name_________________________________ Date___________________ Period_____________ 
 
1. Don’t leave lights during or electric heaters operating in unoccupied rooms. 
 
2. Turn out yard lights during the day. 
 
3. Don’t leave water running while brushing your teeth or washing dishes. 
 
3. In the winter, open the blinds or curtains during the day so the sun’s rays can shine through the windows 

and heat the rooms. The sun’s heat will help cut down on the amount of gas, oil, or electric heat used in 
your house. 

 
5.  At night, when the sun has set, close the blinds and curtains to keep heat inside the rooms. 
 
6. Close the door tightly when you enter or leave the house. Remind others in your house to do this too. In the 

winter, this will keep heat in the house. This will also keep an air conditioned house cool during the summer. 
 
7. Before you open the refrigerator door, decide which food and drink you will take out. Try to open the door 

only once to get what you need. Why does closing the refrigerator and freezer doors tightly and quickly save 
energy? 

 
8. Check the bathroom and kitchen hot water faucets to be sure they are not dripping. It takes a great deal of 

energy to heat water. A single dripping hot water faucet can waste 212 gallons of water a month! 
 
9. Take a short shower instead of a tub bath because it uses less water. By using less water, you use less 

energy to heat the water. 
 
10. Don’t leave appliances running when they’re not in use. 
 
11. Insulate the hot water heater. Do laundry using a cold wash followed by a cold rinse. 
 
12. Turn the thermostat on the water heater down to 120°F (48.8°C) or if your home has an electric dishwasher 

to 140°F (60C). 
 
13. Turn your house thermostat to 65°F or lower in the winter and 78°F or higher in summer. This will affect the 

meter reading more noticeably if a house is heated electrically. Three to 5 percent more energy is used for 
each degree the furnace is set above 65°F and for each degree the air conditioner is set below 78°F. 

 
14. Do only full loads when using your clothes washer and dryer. Clean the dryer’s lint trap after each use. On 

sunny days, hang the clothes out to dry. 
 
15. If your home has an electric dishwasher, open the door and air dry the dishes instead of using the drying 

cycle. Also, wash only full loads and use the shortest cycle that will get the dishes clean. 
 
16. Replace high wattage light bulbs with bulbs of lower wattage. 
 
17. If your house has a furnace with a fan or blower, keep the air filter clean and adjust the fan belt regularly to 

eliminate slippage. 
 
18. When purchasing new appliances, check Energy Efficiency Rating. 
 
UNIT I: Energy Use 
Lesson 1: Meter Monitors 
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Bright Ideas 
 
 
OBJECTIVES 
 
Students will gain an understanding of the energy 
used to operate lights. 
 
SUMMARY 
 
Given information on lighting types, students will 
compute how much electricity and money it takes 
to provide lights in their homes and classrooms. 
 
GROUPS 
 
Divide students equally into as many groups as 
you have sample lighting types. 
 
TIME 
 
30 MIN. 
 
SUBJECTS 
 
Math, science, critical thinking. 
 

 
VOCABULARY 
 
Compact fluorescent, lumen, watt, efficient. 
 
MATERIALS 
 
Copies of lighting survey sheet 
Overhead transparency of “Anatomy of a Light 
Bulb.” You could draw it on the board or make 
handouts. 
As many of the light bulb types listed on the 
survey sheet as you can find and borrow, 
hopefully with the boxes they came in. 
The rate charged for electricity in your area. 
Light Type Information Guide: use this only if you 
can’t gain access to varied bulb types. 

 
PREPARATION & BACKGROUND: Collect all your materials and familiarize yourself with the 
diagram of a light bulb and the Light Type Information Guide. Incandescent bulbs work by applying 
electricity to the filament. The filament slows the progress of the charge, thus emitting light and heat. 
Fluorescent bulbs apply the electricity to a contained gas; its electrons use electrical energy to jump 
up, then re-emit that energy as light, when they fall back towards their nuclei. Recently developed 
compact fluorescent bulbs have the ability to replace ordinary incandescent bulbs and operate much 
more efficiently. they have been improved so they give good color rendition and don’t flicker or hum at 
all. The compact fluorescent last about nine times as long and use a fourth of the energy as 
incandescence! 
Try to get at least one of these compact fluorescents, a rough-duty incandescent, a fluorescent tube, 
and a regular incandescent, each with the packaging material so the students can read the 
information from the real thing. (If you have trouble finding a compact fluorescent, call the S.S.U. 
Energy Center 664-2577.) Make a note of the various bulb prices on the “Light Type Information 
Guide.” 
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 PROCEDURE 
 
1. Use the picture on the light bulb to explain to students how different light bulbs work. Split the 

class into groups and have a couple of bulb types at several different stations. Have each group 
move from station to station, filling out the lighting survey sheet for each bulb type. They will 
complete the type, wattage, lumens per watt, and lifetime columns. Ideally, they will have an 
actual bulb in its packaging to collect the information from. If the bulbs are not available, you 
might have students go shopping and look at different bulb types at a building supply or lighting 
store. As a last resort, you can use the “Light Type Information Guide.” 

2. Next you can demonstrate for the whole class how to compute Electricity Consumption: 
kWh = hours of use x (wattage of bulb divided by 1000); and 
Lifetime Cost: cost of bulb + (electric rate x kWh). 

3. Have students finish the survey sheet by doing the computations with their data. 
 
If everyone in the U.S.A. replaced one, 100-watt with a compact fluorescent, it would save as much 
energy as is produced by one, Chernobyl sized nuclear power plat! (A. Lovins, Rocky Mountain 
Institute) 
 

 
 

 
 
 
FOR DISCUSSION 
 
1. Which bulbs use the most and least energy? 
2. Which bulb has the shortest lifetime? The 

longest? 

 
EXTENSIONS: 1. Have students do the same 
computations on home lighting (don’t forget the 
fridge light!). 
2. Do a comparison of cost between existing 
lighting in the classroom (or home) and what 
might be spent with different bulbs. If you 
discover a potential savings, present your 
findings to the principal and/or board members. 
3. Compute how much energy your class can 
save over the school year by turning off lights 
next to the windows during bright times of day. 
4. Compute how much energy it takes to light the 
classroom over the lunch hour if the lights get left 
on every school day. Write about how you can 
spend the savings if they are turned off!! 
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ANATOMY OF A LIGHT BULB 
 
Light bulbs come in many shapes and sizes. Most are made of soft glass. Others are made of 
a harder glass to make them more durable. Gas is used to fill the bulb so that oxygen can’t 
make the wires deteriorate as quickly. This is a drawing of a typical incandescent light bulb. 
 
 
 
 
 
FILAMENT 
The filament is where 
electricity is changed into 
heat and light. The 
filament is made of wire 
that is very tiny and 
coiled very tightly. 
 
 
 
 
 
 
 
 
 
 
 
FUSE 
If there is ever too much 
electricity in the bulb the 
fuse will melt and keep 
that electricity from 
damaging the lamp or the 
household circuit. 
 
 
 
 
BASE 
Electricity comes through 
the lamp and is 
transferred to the bulb by 
the base 
 
 

 

 
WIRES 
The wires carry electricity from 
the base of the bulb to the 
filament and then back to the 
base. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BUTTON 
The wires inside the bulb are 
very thin and need support so 
they won’t shake around too 
much or fall into each other. 
The button supplies this 
support. 
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LIGHT TYPE INFORMATION GUIDE 
 
 

BULB TYPE 
WATTAGE 

AVERAGE LUMENS 
PER WATT 

AVERAGE LIFETIME IN 
HOURS 

COMPACT FLUORESCENT 7W–32W 65 10,000 

COOL WHITE FLUORESCENT 
 (4’) 

40W 46 16,000 

WARM WHITE FLUORESCENT 
 (4’) 

40W 46 16,000 

INCANDESCENT 20W–1500W 18 1,025 

ROUGH DUTY INCANDESCENT 20W–1500W 10 750 

HIGH PRESSURE SODIUM 70W–1000W 104 22,000 

LOW PRESSURE SODIUM 18W–180W 100 14,000 

MERCURY VAPOR 50W–1000W 33 20,000 
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LIGHTING SURVEY SHEET 

 
 

Bulb type Wattage Average lumens 
per watt 

Average lifetime 
in hours 

Electricity consumption in kWh 

= hours x wattage
1000   

Lifetime cost = 
cost of bulb + electric rate x kWh 
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Bright Ideas 
 
 
OBJECTIVES 
 
Students will gain an understanding of the energy 
used to operate lights. 
 
SUMMARY 
 
Given information on lighting types, students will 
compute how much electricity and money it takes 
to provide lights in their homes and classrooms. 
 
GROUPS 
 
Divide students equally into as many groups as 
you have sample lighting types. 
 
TIME 
 
30 MIN. 
 
SUBJECTS 
 
Math, science, critical thinking. 
 

 
VOCABULARY 
 
Compact fluorescent, lumen, watt, efficient. 
 
MATERIALS 
 
Copies of lighting survey sheet 
Overhead transparency of “Anatomy of a Light 
Bulb.” You could draw it on the board or make 
handouts. 
As many of the light bulb types listed on the 
survey sheet as you can find and borrow, 
hopefully with the boxes they came in. 
The rate charged for electricity in your area. 
Light Type Information Guide: use this only if you 
can’t gain access to varied bulb types. 

 
PREPARATION & BACKGROUND: Collect all your materials and familiarize yourself with the 
diagram of a light bulb and the Light Type Information Guide. Incandescent bulbs work by applying 
electricity to the filament. The filament slows the progress of the charge, thus emitting light and heat. 
Fluorescent bulbs apply the electricity to a contained gas; its electrons use electrical energy to jump 
up, then re-emit that energy as light, when they fall back towards their nuclei. Recently developed 
compact fluorescent bulbs have the ability to replace ordinary incandescent bulbs and operate much 
more efficiently. they have been improved so they give good color rendition and don’t flicker or hum at 
all. The compact fluorescent last about nine times as long and use a fourth of the energy as 
incandescence! 
Try to get at least one of these compact fluorescents, a rough-duty incandescent, a fluorescent tube, 
and a regular incandescent, each with the packaging material so the students can read the 
information from the real thing. (If you have trouble finding a compact fluorescent, call the S.S.U. 
Energy Center 664-2577.) Make a note of the various bulb prices on the “Light Type Information 
Guide.” 
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 PROCEDURE 
 
1. Use the picture on the light bulb to explain to students how different light bulbs work. Split the 

class into groups and have a couple of bulb types at several different stations. Have each group 
move from station to station, filling out the lighting survey sheet for each bulb type. They will 
complete the type, wattage, lumens per watt, and lifetime columns. Ideally, they will have an 
actual bulb in its packaging to collect the information from. If the bulbs are not available, you 
might have students go shopping and look at different bulb types at a building supply or lighting 
store. As a last resort, you can use the “Light Type Information Guide.” 

2. Next you can demonstrate for the whole class how to compute Electricity Consumption: 
kWh = hours of use x (wattage of bulb divided by 1000); and 
Lifetime Cost: cost of bulb + (electric rate x kWh). 

3. Have students finish the survey sheet by doing the computations with their data. 
 
If everyone in the U.S.A. replaced one, 100-watt with a compact fluorescent, it would save as much 
energy as is produced by one, Chernobyl sized nuclear power plat! (A. Lovins, Rocky Mountain 
Institute) 
 

 
 

 
 
 
FOR DISCUSSION 
 
1. Which bulbs use the most and least energy? 
2. Which bulb has the shortest lifetime? The 

longest? 

 
EXTENSIONS: 1. Have students do the same 
computations on home lighting (don’t forget the 
fridge light!). 
2. Do a comparison of cost between existing 
lighting in the classroom (or home) and what 
might be spent with different bulbs. If you 
discover a potential savings, present your 
findings to the principal and/or board members. 
3. Compute how much energy your class can 
save over the school year by turning off lights 
next to the windows during bright times of day. 
4. Compute how much energy it takes to light the 
classroom over the lunch hour if the lights get left 
on every school day. Write about how you can 
spend the savings if they are turned off!! 
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ANATOMY OF A LIGHT BULB 
 
Light bulbs come in many shapes and sizes. Most are made of soft glass. Others are made of 
a harder glass to make them more durable. Gas is used to fill the bulb so that oxygen can’t 
make the wires deteriorate as quickly. This is a drawing of a typical incandescent light bulb. 
 
 
 
 
 
FILAMENT 
The filament is where 
electricity is changed into 
heat and light. The 
filament is made of wire 
that is very tiny and 
coiled very tightly. 
 
 
 
 
 
 
 
 
 
 
 
FUSE 
If there is ever too much 
electricity in the bulb the 
fuse will melt and keep 
that electricity from 
damaging the lamp or the 
household circuit. 
 
 
 
 
BASE 
Electricity comes through 
the lamp and is 
transferred to the bulb by 
the base 
 
 

 

 
WIRES 
The wires carry electricity from 
the base of the bulb to the 
filament and then back to the 
base. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BUTTON 
The wires inside the bulb are 
very thin and need support so 
they won’t shake around too 
much or fall into each other. 
The button supplies this 
support. 
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LIGHT TYPE INFORMATION GUIDE 
 
 

BULB TYPE 
WATTAGE 

AVERAGE LUMENS 
PER WATT 

AVERAGE LIFETIME IN 
HOURS 

COMPACT FLUORESCENT 7W–32W 65 10,000 

COOL WHITE FLUORESCENT 
 (4’) 

40W 46 16,000 

WARM WHITE FLUORESCENT 
 (4’) 

40W 46 16,000 

INCANDESCENT 20W–1500W 18 1,025 

ROUGH DUTY INCANDESCENT 20W–1500W 10 750 

HIGH PRESSURE SODIUM 70W–1000W 104 22,000 

LOW PRESSURE SODIUM 18W–180W 100 14,000 

MERCURY VAPOR 50W–1000W 33 20,000 
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LIGHTING SURVEY SHEET 

 
 

Bulb type Wattage Average lumens 
per watt 

Average lifetime 
in hours 

Electricity consumption in kWh 

= hours x wattage
1000   

Lifetime cost = 
cost of bulb + electric rate x kWh 

 
 
 
 

     

 
 
 
 

     

 
 
 
 

     

 
 
 
 

     

 
 
 
 

     

 
 
 
 

     

 



Knowing the Meaning of Electrical Terms 
 

Watt: A watt is a unit of electrical power.  It represents the amount of electricity required to 
power a light bulb, an appliance, or other electrical equipment. It is the product of amperes 
(current flowing through the wire) time volts (electrical pressure). 
 
Kilowatt: A kilowatt is a unit of electrical power equal to 1000 watts. (The prefix “kilo” is the 
Greek word for 1000.) A kilowatt tells you the rate at which energy is being used or the sizes of 
the electrical load. 
 
Kilowatt-hour (kWh): A kilowatt-hour is a unit of electrical energy equal to one kilowatt used 
for one hour. For example, a 1000-watt appliance running continually at full load for one hour 
will consume one kWh of energy; a 100-watt light bulb left on for ten hours will consume one 
kWh of energy. 
 

Calculating Appliance Operating Costs 
 

Formula for Calculating Costs 
 
An appliance’s wattage is usually stamped on a metal plate called the “name plate,” or in the 
plastic covering somewhere on the back or bottom of the appliance. 
 

• Since you pay for electricity in kWh, you must first convert the wattage to kilowatts. To 
do this, divide the wattage by 1000. 

 
wattage   =  kilowatts     (example: 1500 = 1.5 kilowatts) 
1000        1000 

 
• Then to figure out how many kWh an appliance uses, multiply the kilowatts the appliance 

uses by the number of hours the appliance is on (or operating at full load). To figure their 
energy use, you have to estimate the amount of time they are actually using energy. 

 
Kilowatts  x  hours on   =  kWh  (example: 1.5 kilowatts  x  4 hours  = 6 kWh) 
 

• Next, multiply kWh used by the cost per kWh. This will give the operating cost. The 
current cost of a kWh is at the bottom of your electric bill. 

 
kWh  x  cost per kWh  =  operating cost        (example: 6 kWh  x  .10/kWh  = .60 cents) 
 

• Here’s a simple formula you can use for appliances operating at full load: 
 

Cost of Operation  = wattage   x  hours used  x  cost per kWh 
            1000 

 



Pre Test 
 

1. The energy in fossil fuels such as coal is 
stored as… 

 
a. Chemical energy 
b. Electrical energy 
c. Thermal energy 
d. Nuclear energy 

 
2. Which energy source provides the 

nation with the most energy? 
 

a. Coal 
b. Natural gas 
c. Petroleum 
d. Electricity 

 
3. Which residential task uses the most 

energy in Hawaii? 
 

a. Lighting 
b. Heating water 
c. Cooling rooms 
d. Heating rooms 
 

4. Most energy conversions produce… 
 

a. Light 
b. Heat 
c. Motion 
d. Sound 
 

5. The major use of coal in the U.S. is to… 
 

a. Fuel trains 
b. Heat homes and buildings 
c. Make chemicals 
d. Generate electricity 
 

6. What percentage of the energy we use 
comes from renewable energy sources? 

 
a. 4 percent 
b. 8 percent 
c. 16 percent 
d. 25 percent 

 
7. Compared to incandescent light bulbs, 

fluorescent bulbs… 
 

a. Use more energy 
b. Use less energy 
c. Use the same amount of 

energy 

 
 

8. Which sector of the economy consumes 
the most energy? 

 
a. Transportation 
b. Commercial 
c. Industrial 
d. Residential 

 
9. Which greenhouse gas is considered the 

most significant to global climate 
change? 

 
a. Sulfur dioxide 
b. Methane 
c. Ozone 
d. Carbon dioxide 
 

10. Electricity is measured in… 
 

a. Amperes 
b. Volts 
c. Kilowatt-hours 
d. Current 
 

11. The average cost of a kilowatt-hour of 
electricity in the U.S. is… 

 
a. 8 cents 
b. 25 cents 
c. 1 dollar 
d. 5 dollars 

 
12. Every day the average American uses 

about as much energy as is stored in… 
 

a. 1 gallon of gasoline 
b. 3 gallons of gasoline 
c. 7 gallons of gasoline 
 

13. Incandescent light bulbs convert about 
___ percent of the electricity they use to 
produce light. 

 
a. 10 
b. 20 
c. 40 
d. 80 
 
 
 
 



14. Name three energy sources. Hint- coal 
is an energy source. 

 
a. __________________ 
b. __________________ 
c. __________________ 

 
15. Why are some energy sources called 

renewables?  
_________________________ 
_________________________ 
_________________________ 
_________________________ 
_________________________ 

 
16. U.S. schools spend around _______ 

dollars each year on energy. 
 

a. 10 million 
b. 500 million 
c. 1 billion 
d. 6 billion 
 

17. How much does your school spend on 
electricity a month? 

 
a. $500 
b. $1,000 
c. $8,000 
d. $12,000 

  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
















	Final Report
	Energy Smart Schools Oahu Acknowledgment
	
	
	Table of Contents
	
	
	
	
	Page
	Section
	Topic





	Appendices
	
	
	
	
	Section
	Number
	Appendices
	Section
	Number
	Appendices
	Section
	Number
	Appendices




	Executive Summary
	Introduction
	
	
	Solicitation to Schools
	Workshop Syllabus
	Project Adoption by Schools




	Training – Conducting Lighting Audits
	Training – Lighting Audit Software
	
	
	
	
	Results of School Audit





	Small Business Audit Preparations�To prepare for the small business audits, HECO provided students instruction on the basics of marketing, business plan development and sales presentation.   Students developed a plan to recruit businesses interested in s
	The businesses on Oahu were informed about the st
	Small Business Audits



	01-02 Syllabus Initial.pdf
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Science: Domain 2: 14. Energy, its transformation & matter
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Home Energy Use & Knowing the Meaning of Electrical Terms (Quiz #1)
	Week
	Subjects
	Standards
	Science: Domain 1: 1. Doing scientific inquiry

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Science: Domain 2: 14. Energy, its transformation & matter
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations

	01-04 School Commitment Letter.pdf
	Letter of Commitment

	02-06 Knowing Elect Terms.pdf
	Calculating Appliance Operating Costs

	02-07 Bright Ideas.pdf
	Bright Ideas
	FOR DISCUSSION
	
	ANATOMY OF A LIGHT BULB

	FUSE
	L
	LIGHT TYPE INFORMATION GUIDE
	WATTAGE

	LIGHTING SURVEY SHEET



	02-08 AnatomyLightBulb.pdf
	Bright Ideas
	FOR DISCUSSION
	
	ANATOMY OF A LIGHT BULB

	FUSE
	L
	LIGHT TYPE INFORMATION GUIDE
	WATTAGE

	LIGHTING SURVEY SHEET



	02-09 Energy Saving Sugg.pdf
	FOCUS
	AT A GLANCE
	
	
	BACKGROUND INFORMATION

	Conservation


	TRANSPARENCY A
	CATEGORY
	TRANSPARENCY C

	METERS AND DIALS
	STUDENT WORKSHEET #2

	READING METER DIALS
	ANSWERS TO STUDENT WORKSHEET #2

	READING METER DIALS
	STUDENT WORKSHEET # 3

	METER READINGS: MONTH A
	WEEK ONE
	WEEK TWO
	Lesson 1: Meter Monitors
	
	STUDENT WORKSHEET # 4

	METER READINGS: MONTH B
	USING CONSERVATION PRACTICES

	WEEK ONE
	WEEK TWO
	
	STUDENT HANDOUT

	ENERGY SAVING SUGGESTIONS


	02-20 Conducting A Lighting Audit.pdf
	Conducting A Lighting Audit
	Conducting A Lighting Audit

	02-22 How To Enter Your Data Excel.pdf
	HECO Energy Smart �Schools Program
	How To Enter Data Into The Excel Audit Worksheets

	02-24 Lighting Fixtures Photos and Descrip.pdf
	Cover
	Table of Contents
	Executive Summary
	Lighting Engineering Study
	Financial Analysis
	Conclusion
	Recommendations

	Introduction
	Section Introduction
	Results of Lighting Engineering Study
	Table 1
	Graph 2
	Table 3
	School Ranking
	Lighting Levels and Recommendations
	Financial Analysis
	Recommendations
	Conclusions

	Base Case Conditions
	Lighting Fixtures
	Operation Hours
	Standard Energy Wattages
	Utility Incentive
	Budget Estimates
	Electricity Rate
	Simple Payback
	Site Condition

	Benchmark Analysis
	Project Information
	Energy Utilization Index
	Benchmark Criteria
	Alphabetical Listing of Schools
	Schools Listed by Sq. Footage
	Schools Listed by EUI
	Schools Listed by Operating Costs
	Schools Listed by Electric Rates
	Schools Listed by Population
	Schools Listed by Energy Savings
	Schools Overall Listing
	Schools Listed by Payback
	Schools Listed by Light Calculations

	Individual School Summary Compilation
	Background

	Product Specification and Selection
	Sample Request for Proposal
	Ballast Specification
	Lamp Specification
	New Fixture Specification
	DAGS Fixture Submittals

	General O&M Manuals
	General Manuals
	Lighting Manuals
	HVAC Manuals
	Domestic Hot Water Manual
	Motors Manual
	Refrigeration Manual


	02-25 School Elect Use Cal Chart.pdf
	Total
	Total

	02-26 History of School Electricity Use.pdf
	History of school electricity use

	02-27 Appleworks Basics.pdf
	Start
	Add Text
	Add Clipart Image

	02-29 Student Presen School Audits Prep.pdf
	Student Presentation on School Audits
	Section 3. Challenges and Solutions
	Section 4. Benefits


	02-33 Equip Used for ESS.pdf
	Equipment Used In Energy Smart Schools Program
	Other Equipment


	05-01 Small Bus Audit Plan.pdf
	Small Business Audit Plan
	Small Business Audit Plan

	07-01 Teacher Response Overview.pdf
	Energy Smart Schools
	Teacher Survey Overview

	07-02 Teacher Survey Radford.pdf
	HECO Energy Smart Schools
	Teacher Survey Questions

	07-03 Teacher Survey McKinley.pdf
	HECO Energy Smart Schools
	Teacher Survey Questions

	07-04B Teacher Survey Blank Form.pdf
	HECO Energy Smart Schools
	Teacher Survey Questions

	07-4ATeacher Survey CoverLetter.pdf
	SAM

	08-01A Weekly Workshop Summary.pdf
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Science: Domain 2: 14. Energy, its transformation & matter
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Home Energy Use & Knowing the Meaning of Electrical Terms (Quiz #1)
	Week
	Subjects
	Standards
	Science: Domain 1: 1. Doing scientific inquiry

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Science: Domain 2: 14. Energy, its transformation & matter
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Career & Life Skills: Technological Literacy

	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations
	Week
	Subjects
	Standards
	Expected Outcome
	Materials
	Procedure
	Evaluation
	Recommendations

	09-02 News Release Precision Radio.pdf
	Students develop energy-saving plans for small businesses




