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Credit(s) earned on completion of 
this course will be reported to AIA
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES
for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 
material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
___________________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.
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This course focuses on the power of passion from a 

school districts champion and the process of utilizing 

lessons learned in ten years of zero energy design. A 

collaborative team utilized zero energy workshops to 

convert an old K-8 prototype to high performance and 

place it on the path to zero energy. The process 

reveals best practices for Florida Zero Energy school 

design and operations, valuable information the 

attendees can apply to their future projects in the fast 

schedules for Prototype.

Course
Description



Learning
Objectives

1. Demonstrate an understanding of how utilizing past Prototypes have 

long-term operational cost implications.

2. Apply high performance best practices to reduce design schedules by 

leveraging a prototype.

3. Organize workshops resulting in collaborative design to achieve net-

zero-ready for an old K-8 prototype.

4. Identify any potential schedule impacts for conversion to high 

performance. 

At the end of the this course, participants will be able to:



Utilizing past Prototypes have long-term 
operational cost implications.

-Is it worth the effort to make a change?



Energy Costs 2017-2018

Office of Educational Facilities: Florida Department of Education

Florida Schools

~$530,000,000 

Osceola County

~$12,000,000



Energy Costs
If a 50% Reduction Goal Became Reality…

Office of Educational Facilities: Florida Department of Education

Florida Schools

~$530,000,000 

Osceola County

~$12,000,000

Florida Schools

~$265,000,000 

Osceola County

~$6,000,000



Energy Costs 
If a 50% reduction goal became reality…

$6,000,000
operating costs 
annually 

~250 teachers and staff 
members to keep 
classroom cleans

=



How Do We Achieve This Goal?

One Project at a Time



Researched National Case Studies

AEDG provides direction for 
the best we can do in budget

Code are evolving but are the 
worst we are allowed to do



What is EUI?

Energy Use Intensity

The Lower the Number, The Lower the Energy Use



Case Study:
Canoe Creek K-8



Added to the Request for Qualifications

Canoe Creek Energy Goal: 25 EUI
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Energy Cost and PV for Carbon Neutrality

Unmodified-Prototype 
Model 2018

~$155,000/yr utilities

Future cost for PV
~$2,300,000

Canoe Creek 
High Performance 2020

~$75,000/yr utilities

Future cost for PV
~$900,000
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Prototypes - benefits and challenged for 
implementation of high performance best 
practices



Case Study:
Canoe Creek K-8



Existing Operating Campus
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…the next evolution of STEM in Osceola 
County!

…picturesque preserve !

School

+Net-Zero Ready



PRELIMINARY PROGRAM
Existing Facilities

Existing Capacity:         660

Building 1
Administration (Future 
Repurpose)
Media Center (Future 
Repurpose)
Art Room (Future 
Repurpose)
Music Room

(Future Repurpose)
Multi-purpose Dining (Future 
Repurpose)

Grade K-2 Building 2
Classrooms (14) To Remain

Grade 3-5 Building 3
Classrooms (16) To Remain
Gymnasium

New Facilities

Added Capacity:         540 (New Total 1,200)

New Fusion Building
New Administration
New Media Center
Art + Music Rooms
New Kitchen + Dining
Gymnasium
Classrooms (24) + Science

Site Improvements
Visitor / Staff Parking (80+ Spaces)
New Bus Loop
New Service Yard
Additional Retention

Field Amenities
Softball Field
Track + Soccer Field
Basketball Courts (2)

Connection to Program
Environmental Preserve
Exterior Courts

e-STEM Labs 

e-Trail

School



150
DAYS

NTP PERMIT

Accelerated Project Delivery 
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KIT OF PARTS …PROTOTYPE BENIFITS

PART 
A

PART B

PART C

PART D

KIT OF PARTS ….PROTOTYPE CHALLENGES

• Require modifications, customization or upgrade 

• Implement developing new solutions to emerging 
educational best practices.

• Adapting to evolving pedagogy – 21st Century

• community participation

PART 
A

PART B

PART C

PART 
D

• Reusing plans for the same grade configuration 
provides and economic benefit to a school district.

• Shorten the design cycle 

• Expedited overall project delivery.

• SREF (State Requirements for Educational 
Facilities) sets uniform standards



Energy Intensive Programs
• Oversized Admin

• Media Center

• Kitchen 

• Gymnasium

• Science Labs

• Art Labs

Energy Consumption Pie

Canoe Creek K-8– Power Hogs



A NEW SCHOOL ….E-STEM Master Plan

Canoe Creek K8

Eco-STEM LAB 5-8–ground floor
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Eco-Trail

Eco-STEM LAB K-4

Eco-Theater out-doors

Eco-Garden Existing

Bio-Swale

Bio-Swale

Eco-STEM LAB 5-8–ground floor

School
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In Canoe Creek K8 we've 
attempted to do it all...realize 
all the economic and 
scheduling advantages of a 
prototype reuse while 
achieving a customized 
progressive pedagogically, 
technologically and E-STEM 
curriculum within a high-
performance net-zero ready 
school uniquely fitted to this 
environmentally sensitive  site.



In Canoe Creek K8 we've 
attempted to do it all...realize 
all the economic and 
scheduling advantages of a 
prototype reuse while 
achieving a customized 
progressive pedagogically, 
technologically and E-STEM 
curriculum within a high-
performance net-zero ready 
school uniquely fitted to this 
environmentally sensitive  site.



Process for modifying a K-8 prototype that 
resulted in a high performance net-zero-
ready for Canoe Creek.



Evolution of Carbon Neutrality



One rule remains constant for new construction, 
renovations and retro-commissioning:

Reduce Demand First, Supply Second



Process Defines High Performance Success

• Heavy resources and 
focus on early planning

• All decisions that drive 
drastic energy 
reduction and improve 
wellness are in the 
First 30% of the project



Steps to Zero Energy Ready

65 EUI Study Charrette Construction Energy Tracking 25 EUI
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Energy Data to Inform Future Performance

Classroom Building Gym Kitchen

EUI: 20

EUI: 18

EUI: 225

Data:
Classroom/Office/ 

Cafeteria

Square Feet: 88%

EUI Contribution: 17.5

Gym

Square Feet: 10%

EUI Contribution: 2

Kitchen

Square Feet: 2%

EUI Contribution: 4.5



Canoe Creek K-8 – Lowering the Hurdle ….Five Steps

1. HVAC      45%
o Massing/Orientation

o Envelope/Shading

o Roof Solar Ready

o Systems

o Controls

2. Kitchen     20%
o Cooking

o HVAC + Lighting

o Sanitation

o Refrigeration

3. Lighting      20%

4. Plug Loads     10%

5. IT      5%



Charrettes to Target Each Energy User



Canoe Creek K-8 – Construction 

Modifications to Envelope –Key is Testing!!!!

• High performance envelope glazed opening, 

door details, tilt panels & roofing

• Moisture and water intrusion envelope details

• Minimize Envelope penetrations (HVAC )

Collaboration with the construction 

team to improve details  



Canoe Creek K-8 – Construction 

Modifications to Envelope –Key is Testing!!!!

• Get in right in the Mockup
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Canoe Creek K-8 – Construction 

Modifications to Envelope –Key is Testing!!!!

• Get in right in the Mockup



As Building 

Performance 

goes up ~25%-30% smaller HAVC 

capacities than typical

Small electrical service

~30% reduction in  

lighting fixtures

Cost Shifting for Net Zero Ready - Prototypes

Shift Costs – NOT Add Cost



Recommend Allocating 1% to 2% of Budget

• Design Changes
• HVAC system 
• Roof upgrades
• Sealing Window
• Sealing Joints
• Pressure Testing
• Mock-up

Financial



Operations - Getting to Zero Energy



Social- Canoe Creek K-8
Better Air Quality = Better Mental Performance

CogFx.com



Social - Canoe Creek K-8
Student Success / Increase Cognitive Function / Health & Wellness

Classroom CO2 Flush

MERV 13 Filter Ready

Classroom Increased Ventilation

UV Lights Bipolar Ionization Dehumidification



Canoe Creek - High Performance



CHANGE HAPPENS ONE PROJECT AT A TIME…….


