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Instructions

• Everyone is muted
• Webinar is being recorded
• Type questions in the question box
• Download the handouts in the GoToWebinar control panel
• Credit for course

– Based on attendance

– Survey (Quiz) – In follow-up e-mail 1 hour after webinar

– Certificate – After passing quiz with 70% or higher

– AIA members – We will register your attendance with AIA-CES if you 
provided AIA number



NRMCA Super Sponsors



About the Course

Learning Units

• AIA-CES ZES101 (1LU/HSW or 1 PDH)

Learning Objectives 

• Understand the principles and strategies behind zero-energy school design and 
construction.

• Understand how innovative concrete systems such as ICFs are being used to 
achieve zero-energy schools. 

• Understand how a combination of energy-efficiency strategies, high-
performance envelopes and solar power are used to meet zero-energy criteria.

• Understand the contribution concrete makes to safe and productive schools by 
providing energy-efficient, quiet and resilient structures.



Concrete Schools Across the Country
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* 50% AEDG for K-12 school buildings



Richardsville Elementary 
Actual Use: 18.2 EUI/SF/YR

Average School
73EUI/SF/YR





CLASSROOM DAYLIGHTING ENERGY �³DASHBOARD�´ | GREEN SCREENS



CLERESTORY �³SPINE�´ 346 KW SOLAR ARRAY



�‡
�‡

�‡

�‡
�‡
�‡



�ƒ North/south building 
orientation provides active 
daylighting in academic 
spaces.

�ƒ Filter storm water run off.

�ƒ Utilize native, drought 
resistant landscaping to 
reduce irrigation demands.

�ƒ Reduce or eliminate detention 
basins.

�ƒ Permeable paving reduces 
storm water run-off.

�ƒ Outdoor recreational 
opportunities for students and 
faculty.



�ƒ Compact building volume 
reduces areas of exposed 
exterior surfaces.

�ƒ Super insulated exterior 
wall & roof systems.

�ƒ Reduce external air 
infiltration.

�ƒ Reduce or eliminate large 
mechanical platforms.

�ƒ Superior acoustics.

�ƒ Faster construction.

�ƒ Disaster resiliency. 



PROTOTYPE RICHARDSVILLE

Exterior Wall 
to Floor Area 

Ratio
49% 38.9%

Window to 
Floor Area 

Ratio
34% 26.9%

Roof to 
Floor Area 

Ratio
100% 62.7%



first floor second floor



�ƒ Reduce mechanical loads.

�ƒ Reduce or eliminate large 
mechanical platforms.

�ƒ Dual compressor heat 
pumps & distributive 
pumping systems reduce 
energy demand.

�ƒ Reduce make-up air in 
unoccupied/partially 
occupied spaces.



�ƒ Dedicated outside air 
systems (DOAS). 

�ƒ Heat recovery wheel. 

�ƒ Demand control ventilation 
based on Co2 and occupancy.

�ƒ Occupant diversity.

�ƒ Displacement ventilation.



�ƒ Test kitchen evaluation & 
recommendations.

�ƒ appliances.

�ƒ Eliminate type I hood �—Type 
II hoods.

�ƒ Healthy foods & locally 
grown.



�ƒ TVA test case.

�ƒ 7.5% of energy �³tested �´
school was consumed by 
computers.

�ƒ Wireless technology 
throughout.

�ƒ Laptop carts in lieu of 
computer labs.

�ƒ Equipment off at night.

�ƒ Reduce power consumption 
by 50%. 



�ƒ 24/7 Building operation 
plan.

�ƒ User-friendly automated 
building control system.

�ƒ Security lighting with 
motion detection minimizes 
energy consumption.

�ƒ Recycling program for 
students, faculty & the 
community.

�ƒ Life cycle cost evaluations 
on materials, finishes, and 
equipment.



�ƒ 100% Required generation.

�ƒ Grid tied.

�ƒ Two meters �—one for usage 
& one for generation.

�ƒ School district receives 
annual refund check from 
excess energy produced.



�ƒ Every hallway has an energy 
related theme.

�ƒ Energy �³dashboards � /́green 
screens demonstrate the 
�V�F�K�R�R�O�š�V���G�D�L�O�\���H�Q�H�U�J�\���X�V�H��



�ƒ Energy initiative spread 
District wide.

�ƒ Each school has an energy 
team with energy kit to 
monitor energy 
consumption & to perform 
energy audits.

�ƒ Teams focus on energy 
awareness, student 
achievement (STEM) & 
building energy leaders. 







projected energy use



23.6 EUI

24 EUI



23 EUI

24 EUI



23 EUI PROJECTED 17.5 EUI





first floor second floor







�ƒCarbon neutral buildings.

�ƒWater reduction targets for 
consumption and CO 2 
emissions reductions from 
transportation.

�ƒReduction targets for 
embodied carbon emissions 
from materials manufactured 
and transported for building 
construction.























first floor

second floor





On-site Power Generation

• PV panels most 
common

• 5,500 K-12 schools w/ 
PV

• Decline in first costs
– 66% reduction

• To be effective:
– Minimize EUI to 20-24 

kBtu/ft2/yr or lower
Source: National Renewable Energy Laboratory



Insulating Concrete Forms (ICFs)



Form Types



Construction Steps



Any Finish



ICF: 9 Functions in 1

1. Concrete form (that stays in place)
2. Thermal barrier
3. Air barrier
4. Moisture barrier
5. Fire barrier
6. Sound barrier
7. Substrate for running utilities
8. Substrate for attaching finish materials
9. Reinforced concrete structure



ICF: High Performance Envelope

• R-30+ (Performance) Wall 
Insulation

• Thermal Mass
• Reduced Air Infiltration



ICF: Safer & Quieter
• Fire-rated Walls

– 2 hrs for 4” wall
– 3 hrs for 6” wall
– 4 hrs for 8” wall

• Fire-rated Floors
– 2 to 3 hrs (system based)

• High Impact Resistance
– (200 mph+ )

• Sound Transmission
– STC: 50+ up to 70



ICF: Construction Advantages
• Faster Installation (expedites other trades)

• Reduced Construction Schedules

• Reduce worker fatigue (fewer injuries)

• Minimal Heavy Equipment/Machinery

• Efficient Design (less material waste)

• Superior  Weather Protection



Typical Floor Systems



Questions





www.buildwithstrength.com/design-center

• Structural system recommendations
• Cost comparisons
• Specification review
• Design/construction team collaboration



Build with Strength | Design Center Team

Michael Wymant
MWymant@nrmca.org
(847) 376-9044

Patrick Matsche
PMatsche@nrmca.org
(415) 672-5275

Chris Dagosta
CDagosta@nrmca.org
(602) 930-3793

Lionel Lemay
Llemay@nrmca.org
(847) 918-7101

Majile McCray
MMcCray@nrmca.org
(240) 429-3999

Derek Torres
DTorres@nrmca.org
(973) 876-0938

Donn Thompson
DThompson@nrmca.org
(224) 627-3933

Doug O’Neill
DONeill@nrmca.org
(716) 801-6546

Frank Gordon
FGordon@nrmca.org
865-719-2861



Build with Strength | Building Codes Team

John Loyer
JLoyer@nrmca.org
(703) 675-7603

Tien Peng
TPeng@nrmca.org
(206) 913-8535

James Bogdan
JBogdan@nrmca.org
(412) 420-4138

Lionel Lemay
Llemay@nrmca.org
(847) 918-7101

Scott Campbell
SCampbell@nrmca.org
(502) 552-5034

Shamim Rashid-Sumar
SSumar@nrmca.org
(917) 484-1960



www.buildwithstrength.com/education

• More professional development 
– April 29: The Business Case for Building with Concrete
– May 6: Life Cycle Assessment of Concrete Buildings
– May 13: The Balanced Design Approach to Fire Safety
– May 20: The Environmental Impacts of Building Materials
– May 27: A New Generation of Tilt-up Buildings
– June 3: Achieving Resilience with ICF Construction
– June 10: Concrete Innovations 
– June 17: Economical Design of Insulating Concrete Forms
– June 24: Specifying Sustainable Concrete



Thank you
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