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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.



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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Over the past several months The CDC’s 3 Ws have been at the center of our 
health and wellness – Wear a Mask, Wait 6-feet apart and Wash your hands. As 
we think about educational facilities now and beyond COVID-19, we look toward 
an additional set of 3 Ws – Win, Win, Win. This presentation will focus on how 
facilities achieve the three “Wins” of High Performance (both in buildings and in 
students), Sustainability and Financial Investment while maintaining a sharp focus 
on learning environments that promote occupant health and wellness. We’ll dive 
into energy auditing, revamping HVAC systems, combating sick building syndrome 
and creating resiliency while weaving the financial thread that impacts your school 
system now and in the future.

Course Description



Learning Objectives

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

1.Explain how Wellness can 
elevate student outcomes by 
increasing comfort to those 

returning to the classroom and 
interpreting research on IAQ, 

lighting and acoustics.

2. Demonstrate how to 
successfully implement high 
performance to resiliency by 
evaluating the prescriptive 

measures that are recognized by 
ASHRAE, LEED and WELL. 

3. Identify Life Cycle Cost and ROI 
by distinguishing cost-effective 

wellness and sustainability 
features in buildings and identify 

options for funding under the 
CARES Act.

4. Analyze the synergy in wellness 
and sustainability through a case 

study at NeoCity Academy in 
Osceola County Schools.



AGENDA

1st  WIN - Explain how Wellness can elevate student outcomes
• Understanding the connection between neuroscience, wellness and learning

• Increasing comfort to those returning to the classroom 

• Interpreting research on IAQ, lighting and acoustics

2nd  WIN - Demonstrate how to successfully implement high 
performance to resiliency
• Internalizing “The Why” of sustainability, resiliency and regeneration

• Learning the ABC’s of a high performance project

• Evaluating the prescriptive measures (recognized by ASHRAE, LEED and WELL)

3rd  WIN - Identify Life Cycle Cost and ROI
• Distinguishing cost-effective wellness and sustainability features 

• Identifying options for funding under the CARES Act

MASTERMOVE - Analyze synergies in wellness, sustainability and cost
• Case study at NeoCity Academy in  Osceola County Schools
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“There is a direct 
relationship between 
student’s academic 
achievement and 
health-related 
behaviors.” 



“WELL features in learning spaces, 

such as promoting physical fitness, 

providing  mental health support 

and education, reducing air and 

noise pollution, and engaging 

teachers and community members 

optimizes student well-being and 

academic performance, helping 

them reach their full potential”



“All eight studies found 
one or more positive 
associations between 
recess and indicators of 
cognitive skills, attitudes, 
and academic behavior; 
none of the studies found 
negative association”



“Eight of the nine studies 
found positive associations 
between classroom-based 
physical activity and 
indicators of cognitive skills 
and attitudes, academic 
behavior, and academic 
achievement”
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How Physical 

Activity Affects

The Brain

Cognitive skills and motor skills appear to 
develop through a dynamic interaction. 
Research has shown that physical 
movement can affect the brain’s physiology 
by increasing:

• Cerebral capillary growth. 
• Blood flow. 
• Oxygenation. 
• Production of neurotrophins.
• Growth of nerve cells in the hippocampus 

(center of learning and memory)
• Neurotransmitter levels. 
• Development of nerve connections
• Density of neural network. 
• Brain tissue volume. 
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How Physical 

Activity Affects

The Brain

These physiological changes may be 
associated with:

• Improved attention. 
• Improved information processing, storage,  

and retrieval. 
• Enhanced coping. 
• Enhanced positive affect. 
• Reduced sensations of cravings and pain.
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Access

D AY L I G H T I N G  D E S I G N

1

W E L L N E S S



1

W E L L N E S S



1

W E L L N E S S



1

W E L L N E S S









1

W E L L N E S S



Sound TransmissionHVAC Background Noise

A C O U S T I C S
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Building Flush

MERV 13+ 

Filters

Increased Ventilation

UV Lights Bipolar 

Ionization

Humidity 

Control

I N D O O R  A I R  Q U A L I T Y
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22 million school days 

are lost to the 

common cold and 38 

million to the flu. 

These numbers are 

startling, but they’re 

also from 1996! Given 

that last year’s flu was 

one of the worst on 

record and this year’s 

is likely to eclipse it, 

the real numbers are 

likely higher.

The Real Cost of Illness-Related 

School Absenteeism | Nilfisk US

https://www.nilfisk.us/2020/02/04/the-real-cost-of-illness-related-school-absenteeism/
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The annual national 

cost of teacher 

absenteeism is 

estimated at $25.2 

billion, with $4 

billion due to stipends 

for substitutes and 

associated 

administrative costs.

Chronic Absenteeism in the 

Nation's Schools (ed.gov)
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G U I D E L I N E S
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W E L L  H E A LT H  S A F E T Y  R AT I N G



S U S TA I N A B I L I T Y /

R E S I L I E N C Y /

R E G E N E R AT I V E  

D E S I G N











O U R  N E W  R E A L I T Y

https://www.xcelenergy.com/staticfiles/xe/Marketing/Managing-Energy-Costs-Schools.pdf

89% 93%
of Americans are very 

concerned about the 

environment

agree that saving 

energy helps the 

environment

THIS IS NOT A PASSING TREND

https://www.xcelenergy.com/staticfiles/xe/Marketing/Managing-Energy-Costs-Schools.pdf


THERE IS A 

DEVASTATING RISK 

IF WE DO NOTHING



36% of CO2

emissions

ENERGY CONSUMPTION IN THE US

https://www.pae-engineers.com/news/articles/the-time-is-right-for-zero-energy-buildings

DISCOVER DISCOVER 2H I G H  P E R F O R M A N C EE N E R G Y  U S E

https://www.pae-engineers.com/news/articles/the-time-is-right-for-zero-energy-buildings


On average, high-performance 

schools can use between 

65%–80% less energy than 

conventionally constructed 

schools, and the remaining 

energy required is supplied by 

renewable energy.

https://betterbuildingsinitiative.energy.gov/accelerators/zero-energy-schools

VS

https://betterbuildingsinitiative.energy.gov/accelerators/zero-energy-schools


WHAT IS THE CURRENT EUI OF YOUR BUILDINGS?



DISCOVER DISCOVER
E N E R G Y  A U D I T S  - P R O C E S S 2H I G H  P E R F O R M A N C E



E N E R G Y &  C A R B O N

EUI Breakdown
Typical Building vs. 

Net Zero Energy Building

2

H I G H

P E R F O R M A N C E
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IT DOESN’T TAKE 

LONGER TO BUILD A 

NET ZERO SCHOOL



SCHEDULE WAS THE CRITICAL PATH

PROGRAMMING / 

CONCEPT DESIGN

SCHEMATIC 

DESIGN

DESIGN 

DEVELOPMENT

CONSTRUCTION

DOCUMENTS

BIDDING / 

PERMITTING
CONSTRUCTION PHASE

01.30.18

SPACE PLAN

APPROVAL

02.09.18

SCHEMATIC 

DESIGN 

APPROVAL

04.06.18

DESIGN 

DEVELOPMENT 

APPROVAL

07.06.18

CONSTRUCTION 

DOCUMENTS 

ISSUED

08.22.18

100%

GMP

07.15.2019

CONSTRUCTION 

COMPLETION

12.13.18

PROJECT

GO!

6 MONTH DESIGN PERIOD 10.5 MONTH CONSTRUCTION PERIOD



EUI: THE LOWER, 

THE BETTER



W H A T  I S  E U I ?

Energy Use Intensity (EUI) 

…the lower the number

…the lower the energy use

A net-zero energy 

building returns as 

much energy to the 

power grid as it uses in 

a year



65 EUI 65 EUI
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National SDOC Florida NeoCity

Net Zero Energy 

doesn’t mean 

0 EUI

W H A T  I S  E U I ?



IT’S NOT JUST 

ABOUT SOLAR 

PANELS



If you have 

a solar array 

big enough

Any building 

can be zero-

energy…



DATA MUST 

GUIDE YOUR 

DECISIONS



HVAC LIGHTING

PLUG LOADS ENVELOPE

PUMPS FANS

HVAC LIGHTING

PLUG LOADS ENVELOPE

PUMPS FANS

HVAC LIGHTING

PLUG LOADS ENVELOPE

PUMPS FANS

STUDY 01 STUDY 02 STUDY 03

EUI
20.2

EUI
16.3

EUI
18.7

DISCOVER DISCOVER
E U I  S T U D I E S 2H I G H  P E R F O R M A N C E



Due to finite 

project resources, 

it’s imperative to 

utilize energy 

model data to 

make the best 

trade-off decisions

# D ATA I S G O L D

D ATA  I S  G O L D 2H I G H  P E R F O R M A N C E



IT’S COMPLEX, IT’S 

NOT COMPLICATED



D I S T R I B U T E D  H E AT  P U M P S  W I T H  A D E D I C AT E D  O U T D O O R  A I R  S Y S T E M

D.O.A.S.

"The most dangerous 

phrase in the English 

language is: “we've 

always done it this 

way”…"  

Rear Admiral Grace Hopper



A major portion of 

a building’s energy 

loss is by air 

leakage through 

the building’s skin

M I N I M I Z E  A I R  L E A K A G E  > >      R I G H T  S I Z E  M E C H .  S Y S T E M  > >      R E D U C E  E N E R G Y  F O O T P R I N T
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DESIGN IS ONLY 

50% OF THE 

PROCESS



WILL IT  HIT :  WILL IT  FIT





TRUST BUT 

VERIFY



QA/QC is everyone’s job 

but it starts at the sub contractor level



MOCK-UPS ARE NON-NEGOTIABLE



TESTING AND MORE TESTING



TESTED AIR INFILTRATION: .03 CFM

(81% BETTER THAN MAX ALLOWED)

DISCOVER DISCOVER
A I R  I N F I LT R AT I O N  T E S T 2H I G H  P E R F O R M A N C E



DISCOVER DISCOVER
B U I L D I N G  A S  A  T E A C H I N G  T O O L  – T H E  D A S H B O A R D ! 2H I G H  P E R F O R M A N C E
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THE COSTS ARE 

NOT PROHIBITIVE



“Each year, K–12 

schools spend more 

than $8 billion on 

energy, — more than 

they spend on 

computers and 

textbooks combined.”

Source: Getting to Zero

E D U C AT I O N A L  B U I L D I N G S

3R O IE N E R G Y  U S E  /  C O S T



Part of a Service

Based Contract 

Funded within the 

project budget 

In Florida, Renewable Energy must be... 

Not funded from 

outside sources
- OR -

DISCOVER DISCOVER 3R O IR E N E W A B L E  E N E R G Y



https://www.worldgbc.org/sites/default/files/Business_Case
_For_Green_Building_Report_WEB_2013-04-11-2.pdf



“Energy savings in green 

buildings typically 

exceed any design and 

construction cost 

premiums within a 

reasonable payback 

period.”

https://www.worldgbc.org/sites/default/files/Business_Case
_For_Green_Building_Report_WEB_2013-04-11-2.pdf



“In order to achieve their 

predicted performance, 

high-performing green 

buildings need to be 

backed up by robust 

commissioning, effective 

management, and 

collaboration between 

owners and occupiers..”

https://www.worldgbc.org/sites/default/files/Business_Case
_For_Green_Building_Report_WEB_2013-04-11-2.pdf



THE KEY TO 

SUCCESS IS AN 

INTERNAL CHAMPION



FRAMING THE OPPORTUNITY



https://centerforgreenschools.org/sites/default/files/resourc
e-files/green-schools-investment-guide.pdf



https://centerforgreenschools.org/sites/default/files/resource-files/green-schools-investment-guide.pdf



DISCOVER DISCOVER 3R O IL I F E - C Y C L E  A S S E S S M E N T



75%
High-performance 
Building Design

25%
Solar Panel 
Production

$$$$

ENERGY 

SAVINGS PER 

YEAR

Less than ¼ of 

those savings are 

from solar panel 

production

DISCOVER DISCOVER 3H I G H  P E R F O R M A N C E  S AV I N G S R O I



CASTALDI

Cost of Replacement vs. Cost of Renovation

▪ Functional Adequacy

▪ Systems Adequacy

▪ Educational Adequacy

▪ General Conditions/Deferred Maintenance

Difficult to justify removal of buildings under 50 years old

Security was not a major consideration

• Post Marjory Stoneman Douglas HS shooting it 
became a higher priority

• Included a campus-wide security assessment helped 
Gateway HS to justify removal of several buildings in 
the 35-year range by showing how security was 
compromised 

▪ Video summary of findings and requests was included  
- capturing the challenges of security, deferred 
maintenance, and other considerations.

3C A S TA L D I  A N A LY S I S  A N D  A S S E S S M E N T S R O I



3S E C U R I T Y R O I



E X E C U T I V E  S U M M A R Y  

CASTALDI  REPORT

• OEF form for demolition

• Castaldi calculations

• SDOC standards to gateway high 
school facilities list comparison

• Functional equity

• Systems adequacy

• Security assessment

• Facility assessment

3F A C I L I T I E S  A S S E S S M E N T R O I



C A R E S   A C T

Educational Stabilization Fund available through September 30, 2022

ELEMENTARY/ SECONDARY RELIEF
• $54.3 billion

• Learning Losses

• Improve School Facilities and Infrastructure

• Purchase Educational Technology

HIGHER EDUCATION RELIEF
• $22.7 Billion

• $20.2 Billion allocated to public/ private/ and non-profit institutions.



‘ M A S T E R M O V E ’
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AT NEOCITY ACADEMY, 

AN INQUIRY-DRIVEN, 

PROJECT-BASED STEM 

CHOICE PROGRAM, 

WE DEVELOP 

STUDENTS WHO 

BELIEVE THE WORLD 

CAN BE A BETTER 

PLACE AND THAT 

THEY CAN BE THE 

ONES TO MAKE IT 

HAPPEN.



DESIGN DRIVERS

1. Immersive Learning Environment (Collaboration + 21st C Skills + Active Learning)

2. High Performance Building Facility

3. Flexible

4. Adaptable

5. Efficient & Effective

6. Microcosm of the BRIDG (Ideas + Industry) – “Simulate the Experience”

7. Strong Connection to NEOCITY Partners + UCF

8. Transparency: “See Learning Happening”

9. Colorful & Energetic Environment

10. EUI 20

11. FIRST Net Zero Energy School in Florida

12. Inspire Learning at a Higher Level

13. Create a Culture of Innovation, Creativity + Problem Solving

14. WELL Inspired Learning Environment

15. Use Building as a Teaching Tool



“ P L A N  T H E  W O R K ,  W O R K  T H E  P L A N ”





PROGRAM

PHASE 1 – HIGH SCHOOL

1. 45,000 SF
2. 500 KIDS
3. 25/1 STUDENT TEACHER RATIO
4. 125 KIDS / GRADE

PHASE 2 – MIDDLE SCHOOL

1. 45,000 SF
2. 500 KIDS 
3. 25/1 STUDENT TEACHER RATIO
4. 125 KIDS / GRADE

3 key Engineering-based Specialties

1. Engineering
2. Bio-Med Engineering
3. Cyber-Security

4M A S T E R M O V EP R O G R A M



** Partner with County + BRIDG

4M A S T E R M O V EP R O G R A M





4M A S T E R M O V EE D U C AT I O N  S PA C E S



4M A S T E R M O V EE D U C AT I O N  S PA C E S





4M A S T E R M O V EC U R R I C U L U M  F R A M E W O R K



T H E  H O W 4M A S T E R M O V EC U R R I C U L U M  F R A M E W O R K



DESIGN DRIVERS - LEARNING

1. Cross-Disciplinary

2. Design Thinking

3. Self-Driven

4. Teamwork

5. Mentorship / Supervision / Guide

6. One-on-One Meetings

7. Customized Experience

8. Skills and Knowledge (Content)

9. Process-oriented

10. Capstone Projects – Culture / Exhib

11. Presentation Skills

12. Culture of Innovation and Ideas



Engineering 
Pathway

T H E  H O W 4M A S T E R M O V EP R O G R A M  – P R O G R A M  B R E A K D O W N



Bio-Medical
Engineering 
Pathway

4M A S T E R M O V EP R O G R A M  – P R O G R A M  B R E A K D O W N



Cyber-Security
Pathway

4M A S T E R M O V EP R O G R A M  – P R O G R A M  B R E A K D O W N



20 ‘Boxes’
96 Courses

T H E  H O W 4M A S T E R M O V EP R O G R A M  – P R O G R A M  B R E A K D O W N



FINAL PROGRAM 4
M A S T E R M O V E





NEOCITY SITE 4
M A S T E R M O V E



NEOCITY SITE 4
M A S T E R M O V E





Module
Diagram

T H E  H O W
T H E  H O W 4M A S T E R M O V ED I A G R A M M I N G



T H E  H O W 4M A S T E R M O V ED I A G R A M M I N G  - B R A I N S T O R M I N G



T H E  H O WT H E  H O W 4M A S T E R M O V ED I A G R A M M I N G  – S C H E M E  2



Site Plan
45,540 SF

T H E  H O W 4M A S T E R M O V ED I A G R A M M I N G  – S C H E M E  2



T H E  H O W 4M A S T E R M O V EP R O G R A M  – M A S S I N G  S T U D Y:  S C H E M E  1





4M A S T E R M O V EC O N V E N T I O N A L  C O N S T R U C T I O N



T H E  W H A T 4M A S T E R M O V EI N S P I R AT I O N



T H E  W H A T 4M A S T E R M O V ED AY L I G H T  /  E N E R G Y  H A R V E S T I N G



T H E  W H A T 4M A S T E R M O V EP L A N N I N G



CREATE - TEAM

DISCOVER

EXCHANGE

THINK

IMPART

CREATE - CLASS

2 1 S T  C E N T U R Y  I M M E R S I V E  

L E A R N I N G  S PA C E S  T H AT  

S U P P O R T  &  E N H A N C E  

C U R R I C U L U M

T H E  W H A TT H E  W H A T 4M A S T E R M O V EI M M E R S I V E  L E A R N I N G S C A P E



T H E  W H A T 4M A S T E R M O V EI M M E R S I V E  L E A R N I N G S C A P E



T H E  W H A TT H E  W H A T 4M A S T E R M O V ET H I N K



T H E  W H A T 4M A S T E R M O V EC R E AT E  - T E A M



T H E  W H A T 4M A S T E R M O V EC R E AT E  - C L A S S



T H E  W H A T 4M A S T E R M O V EC R E AT E  - T E A M



T H E  W H A TT H E  W H A T 4M A S T E R M O V ED I S C O V E R



T H E  W H A TT H E  W H A T 4M A S T E R M O V EI M PA R T



T H E  W H A T 4M A S T E R M O V EE X C H A N G E



T H E  W H A TT H E  W H A T 4M A S T E R M O V ES C H O O L  C U LT U R E



T H E  W H A T 4M A S T E R M O V EM AT E R I A L  PA L E T T E



RESULTS



TIME TO REALIZE A RETURN ON 

INVESTMENT (9.3%)

FINAL CONSTRUCTION 

COST 
($294 / sf or $26,400 / Student Station)

9.5 YRS

HIGH PERFORMANCE COST INFORMATION

Constructed within the state mandated guidelines for school facility costs

$13.2M

44,560 SF
COSTS FOR IMPLEMENTING THE HIGH-

PERFORMANCE FEATURES
ROI of 4.5 years (4.4%)

$593K
COST FOR FULL SOLAR ARRAY 

ON ROOF AND CANOPIES 
ROI of 8 years total when combined with other High 

Performance Features (3.9%)

$515K

ON BUDGET & 

ON TIME!



77%
High-performance 
Building Design

23%
Solar Panel 
Production

$115,000 

ENERGY 

SAVINGS PER 

YEAR

Less than ¼ of 

those savings are 

from solar panel 

production

DISCOVER DISCOVER
N E O C I T Y  A C A D E M Y 4M A S T E R M O V E



228kW
O F  E N E R G Y  

P R O D U C T I O N

SOLAR PANELS
TOTAL: 650 

470 SELF-BALLASTED ROOF MOUNTED

180 CANOPY MOUNTED





SAVED OVER 20 YRS ON ENERGY 

& MAINTENANCE COSTS

SAVED PER YEAR 

ON ENERGY COSTS

$3.2M

LIFECYCLE COSTS

(VS TYPICAL SCHOOL BUILDING)

$115K

WITHIN COST 

PER STUDENT 

STATION & 

SREF  44,560 SF
STUDENTS
(CAPACITY IS 625)

500



10,993 CFM 
. 1 5  c f m ( a t  7 5  P a s c a l s )

R E Q U I R E D  R AT E

WHOLE BUILDING AIR LEAKAGE

AREA OF ENVELOPE: 73,286 SF

Equivalent to a 

27.5 ton chiller 

blowing cold air into 

the parking lot – that’s 

45 tons less than 

code!



1,970 CFM 
. 0 2 7  c f m ( a t  7 5  P a s c a l s )

T E S T E D  R AT E

82% better 

than required!

That’s 68 tons of 

cold air loss less 

than code!

WHOLE BUILDING AIR LEAKAGE

AREA OF ENVELOPE: 73,286 SF



+ 5.5%
PREDICTED ROI  =  

6  YEARS

HIGH PERFORMANCE 

BUILDING PREMIUM



+ 9.3%
PREDICTED ROI  =  

9 .5  YEARS

FULL ZERO-ENERGY 

BUILDING PREMIUM





LET’S TALK 

ABOUT YOU



Q&A
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This concludes The American 

Institute of Architects Continuing 

Education Systems Course

Tomas Eliaeson, AIA, LEED AP

Sean Tracy, AIA

Tracy Steward LEED AP, WELL AP


