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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-AlIA 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.



Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited.
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Course
Description

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.



Learning
Objectives

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

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. ldentify any potential schedule impacts for conversion to high
performance.
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Utilizing past Prototypes have long-term
operational cost implications.

-Is it worth the effort to make a change?
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~$530,000,000
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~$12,000,000

Office of Educational Facilities: Florida Department of Education
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" a50% Reductlon Goal Became Rea|ltv---
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Florida Schools  Florida Schools

~$530,000,000 ~$265,000,000

Osceola County Osceola County
~$12,000,000 ~$6,000,000

Office of Educational Facilities: Florida Department of Education




Energy Costs
If a 50% reduction goal became reality...

$6,000,000 ~250 teachers and staff
operating costs members to keep
annually classroom cleans




How Do We Achieve This Goal?

One Project at a Time



esearched National Case Studies

30%

ANSI/ASHRAE/IES Standard 90.1-2019 ;
[ edes ANSIVASHRAE/IES Standard 90.1-201 6) - -
e ANSIA . Design Guide

chool Buildings

Includes ANSUASHRAE/ES addenda listed in Appendix |

Energy Standard
for Buildings
Except Low-Rise

Residential Buildings
(I-P Edition)

g Appendis | for approval dstes by ASHRAE, the Numinating Engineering Sociaty, and the American Matianal Standards.
nstinate.

“This Standard s under cortinuous maintenance by & Standing Seandard Frojct Cammittes (SSFC) for which the Standards

Committee has extablished a documented program for regular publication of addenda or revisians, including procedures for

timely, docurmanted, comensus action on requests for change t sy part of the Standard. lnstructions for how to submit 3

change can be found an the ASHRAE * website (wiww.ashrae, orgicontinuous-manterance),

The latmsz edition of an ASHRAE Standard may be parchased from the ASHRAE website {wew.ashrar.orgh or from

ASHRAE Custamer Service, 1791 Tulie Circle, ME, Atlnea, GA 30329-2305. E-mail: arders(Fashras org, Fax: 678-53%

2129, Telephone: 4046368400 jwerkdwide), ar toll iree 1.800-527.4713 {for arders in US and Canada). For reprin per-

missicn, go 10 www. shrae. org/permEsans.

Developed by:
ican Society of Heating, Refrigerating, and Air-Conditioning Engineers

2019 ASHRAE M 0412336 -
i,
/ \ The American Institute of Architects
ASHHAE ¥ 4 @ Hluminating Engineering Society of North America
U.S. Green Building Council

U.S. Department of Energy
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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?

Building Size
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* Energy Use Intensity
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cquipment The Lower the Number, The Lower the Energy Use







Added to the Request for Qualifications

Canoe Creek Energy Goal: 25 EUI



Drastic Energy Reduction

Comparable EUIs
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Osceola Schools

Unmodified-Prototype Canoe Creek
Model 2018 High Performance 2020
~$155,000/yr utilities ~$75,000/yr utilities

Future cost for PV Future cost for PV
~$2,300,000 ~$900,000

$80,000/ year reduction in utility costs
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Energy Cost and PV for Carbon Neutrality

Canoe Creek




Prototypes - benefits and challenged for
implementation of high performance best
practices






OSCEOLA SCHOOL BOARD
VOTES TO RETURN CANOE
CREEK CHARTER ACADEMY
BACK TO SCHOOL DISTRICT

Jan 9, 2020 | Kissimmee MNews, Osceola News,

school Year 15/16 School Year 17/18 W2 ol Year 18/1¢

Osceola Schools, Poinciana News, St. Cloud News
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Canoe Creek Charter Academy. a charter school south of
St. Cloud, will transition back to the Osceola County School
District next school year, the district announced Thursday.
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The School Board voted to return the school back to the
district. who originally leased the facility to the Education
Foundation and owns the land on which the school is
located.

Charter Schools USA, which operates the school now. the
School Board and the Education Foundation collectively
came to this decision, the School District said. The school
will provide classroom space needed as many existing
schools are reaching capacity, and this move also
anticipates future growth.
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Canoe Creek Charter will not be a charter school for the
2020-21 school year, instead serving K-6 students, with
. plans to extend to a full K-8 school in 2021-22 with all
- - ' standard amenities like a gym, track. media center and
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o | fine arts programs. Students and teachers will have
< | opportunities to remain with a Charter Schools USA-
| managed school or return to a district-managed
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OSCEOLA SCHOOL BOARD
VOTES TO RETURN CANOE
CREEK CHARTER ACADEMY
BACK TO SCHOOL DISTRICT

Jan 9, 2020 | Kissimmee News, Osceola News,
Osceola Schools, Poinciana News, St. Cloud MNews
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Canoe Creek Charter Academy. a charter school south of
3 g . St. Cloud. will transition back to the Osceola County School
: District next school year, the district announced Thursday.

The School Board voted to return the school back to the
district, who originally leased the facility to the Education
Foundation and owns the land on which the school is
located.

Charter Schools USA, which operates the school now, the
School Board and the Education Foundation collectively
came to this decision. the School District said. The school
will provide classroom space needed as many existing
schools are reaching capacity, and this move also
anticipates future growth.

Canoe Creek Charter will not be a charter school for the
2020-21 school year, instead serving K-6 students, with
plans to extend to a full K-8 school in 2021-22 with all
standard amenities like a gym, track. media center and

fine arts programs. Students and teachers will have
opportunities to remain with a Charter Schools USA-
managed school or return to a district-managed
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2\ School District of
. OSCEOLA COUNTY

FLORIDA

...the next evolution of STEM in Osceola
County!

..picturesque preserve !

. & chool
| +Net-Zero Ready



PRELIMINARY PROGRAM N—

Added Capacity: 540 (New Total 1,200)

Existing Facilities
New Fusion Building

Existing Capacity: 660 New Administration
New Media Center
Building 1 Art + Music Rooms
Administration (Future New Kitchen + Dining
Repurpose) Gymnasium .
Media Center (Future g!g-f;:“b!&om%(su) + Science
Repurpose)
Art Room (Future
Repurpose) Site Improvements
Music Room Visitor / Staff Parking (80+ Spaces)

New Bus Loop

New Service Yard
Additional Retention
e-Trail

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

Grade K-2 Building 2
Field Amenities

Classrooms (14) To Remain

Softball Field
Grade 3-5 Building 3 Track + Soccer Field
Classrooms (16) To Remain Basketball Courts (2)
Gymnasium Connection to Program

Environmental Preserve
Exterior Courts



Accelerated Project Delivery

NTP 150 PERMIT

T
DAYS



ACCELERATED : CONVENTIONAL—
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@ KIT OF PARTS ...PROTOTYPE BENIFITS

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

Require modifications, customization or upgrade

Implement developing new solutions to emerging
educational best practices.

Adapting to evolving pedagogy — 21 Century

community participation
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Canoe Creek K-8 ~
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Energy Intensive Prbgraméwa
* Oversized Admin

« Media Center
* Kitchen

* Gymnasium
* Science Labs
* Art Labs

HVAC

LIGHTING =

KITCHEN

Energy Consumption Pie
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Canoe Creek K-8

01-21-21




: . f/éittempted to do it aII T aIiz."

scheduTing advantages of a
prototype reuse while
achieving a customlzed
progressive pedagoglcallyﬁ. -
technologlcally and E-STEM
4 currlculum within a hlgh-
performance net-zero ready
~school uniquely fitted to this<,
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Process for modifying a K-8 prototype that
resulted in a high performance net-zero-
ready for Canoe Creek.



Evolution of Carbon Neutrality
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Zero Energy Movement Carbon Neutral
Movement

e

Energy Crisis

2030

I Challenge

VAV Svst DOAS Energy Recovery AlA 2030 Goal
ystems Systems Enter Market
Enter Market
Zero Energy
d i Buildings Emerge
DDC Control Transition
from Pneumatics
b [
New Buildings
Institute Founded
O O O O O O O O O

1970’s 1980’s 1990’s 2000’s 2010’s 2020’s 2030’s 2040’s




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

Reduce Demand First, Supply Second



EFFORT

COST OF

@» DESIGN
CHANGE

HIGH PERFORMANCE
DESIGN
PROCESS

DESIGN
PROCESS

|
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CONCEPTS SD DD CcD CA OPERATION
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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
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Energy Data to Inform Future Performance

Goal Goal Utility Data PV Model PV Data
- 1 [ 1 [ 1 [ 1 1
% 21.7
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0
Goal Code Increased Ventilation Added Janitor Occupancy 12 Months Data PV Model 12 Months Data

Technology/Plugs




EUI: 225

® Classroom Building ®m Gym = Kitchen

Energy Data to Inform Future Performance

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%

Massing/Orientation
Envelope/Shading
Roof Solar Ready

Systems
Controls

2. Kitchen £920%

o Cooking
o HVAC + Lighting
o Sanitation

O O O O O

o Refrigeration

3. Lighting £320%
4. Plug Loads £910%
5. 1T 5%




Charrettes to Target Each Energy User

* LED Lights with céficacy » 120 lumens por watt (LPW)

» ull cccupancy sensor coverage

+ Connect hood lights o f00M OEELPANCY S2nsor

* LED Ights In hoods and walk In's
* Decorative Ighting on zeparate o f present
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FOOD SERVICE
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od on type and location

* Lnilze Jow flow pre inse hozd (0.658Am vs. 1.158pm or higher) e e

lls with

Storage Temperature (up siox booster * Locate hoods by o shickis/wing wals In Seu of ands

" ? » Select hood for UL
U

* Demand contrelied hood exhaust

— l * Ellmin:

‘ * Minimize cxhaust /

sted CFM of cquipment below

Low #ow dish machine

Yoo 1 hox

* Combi Ovens Good @, Frycrs 8ad ©
* ESminate open surface cocktogs If possible

* Esminate grosse do

* Induction appances + hot we
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* Connectsd watta/ea.ft. 1o
Deow 4 watt/ea ft

* Facure 3slection (140 LPW)
* Optimize Layouts
* Exterior Mcticn Sonsors

* Carract Lignting Levels for
the epace
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* Occupancy/Vecancy Controls
* Dasigntrg
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Canoe Creek K-8 — Construction

Modifications to Envelope —Key is Testing!!!!
* High performance envelope glazed opening, L:E ‘

door details, tilt panels & roofing
* Moisture and water intrusion Er:welope details

* Minimize Envelope penetrations (HVAC)

Collaboration with the constructibn
team to improve details




Canoe Creek K-8 — Construction

Modifications to Envelope —Key is Testing!!!! 1]
e Getin right in the Mockup




Canoe Creek K-8 — Construction

Modifications to Envelope —Key is-Testing!!!!‘

* Getin right in the Mockup




Canoe Creek K-8 — Construction

Modifications to Envelope —Key i,S:’TQSti".g! L
* Getin right in the Mockup ” | .




Cost Shifting for Net Zero Ready - Prototypes
Shift Costs — NOT Add Cost

As Building
Performance

goes up ~25%-30% smaller HAVC
capacities than typical

Small electrical service

~30% reduction in
lighting fixtures



Financial

Recommend Allocating 1% to 2% of Budget

—

e Design Changes &= =
* HVAC system

* Roof upgrades =
» Sealing Window &
* Sealing Joints

* Pressure Testing
* Mock-up
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Operations - Getting to Zero Energy
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Social- Canoe Creek K-8 ]
- -
Basic Applied Focused Task Crisis Information  Information ~ Breadth

Activity Level Activity Level Activity Level Orientation  Response Seeking Usage of Approach Strategy
Better Air Quality = Better Mental Performance

COGNITIVE FUNCTION TEST
SCORES DOUBLED

Score (normalized to Green)

READ MORE

Cognitive domain

Cognitive Performance vs. CO,

1.2
11 L

1
o
£ 09 ._\n\
@ 0.8 % =
»

=2 0.7
E 06 ‘\\\\i?
8
305
0.4
0.3
>
0.2 : : : : K
400 600 800 1000 1200 1400

CO, ppm

CogFx.com



Social - Canoe Creek K-8

Student Success / Increase Cognitive Function / Health & Wellness

OUTSIDE AIR CO2 SENSOR
C"'_ RETURN AIR SUPPLY AIR RETURN AIR SUPPLY AIR RETURN AIR SUPPLY AIR
OUTSIDE AIR €02 SENSOR . 2 o0 \ / \; . e \. J \ \. J \
B rEe ¥ o ¢ _) 230l 0 ¢ 0 YO
'y L Y, \ v,
Classroom Increased Ventilation

MERV 13 Filter Ready

UV Lights Bipolar lonization Dehumidification




Canoe Creek - High Performance

SOCIAL

Student Success
Increase Cognitive Function
Health / Wellness

ENVIRONMENTAL

Reduce Carbon Footprint
Drastic Energy Reduction

FINANCIAL

Balance
First & Life Cycle Costs




CHANGE HAPPENS ONE PROJECT AT A TIME.......
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"Nothing Happens DANGEROUS =
until you decide” FH R‘ASE IN THE A
- Oprah Wlnfrey #ANGUAG E IS &
'WE'VE ALWAYS 4 =

Insanity is doing the same

thing over and over again Do N E IT

and expecting different

resulfs. T H |S WA o”

- Albert Einstein

Rear Admiral Grace Hopper




