


An automobile’s energy performance is measured in miles per 
gallon (MPG) – the HIGHER the BETTER, or more EFFICIENT.



A building’s energy performance is measured in 1,000 British 
Thermal Units (kBtu)- the LOWER the BETTER, or more EFFICIENT.



Net Zero Energy

A Net Zero Energy Building Has A Net Site Energy 
Consumption Of Zero Over A Typical Year Of Operation 

(25 kBtu Max)

A Net Zero Ready/Achievable Building Consumes 25 
kBtu’s Or Less Of Energy And Has The Ability To Add 

Renewables (PV Or Wind) In The Future.



What is the 
SIGNIFICANCE of

The Question:

kBtus



Energy Costs



Energy Costs



The Average Annual Cost Of Energy For A Typical 
72,000 SF Elementary School In Kentucky …



A Net Zero Ready School Operating at 25 kBtus/Yr Can Save 
Your School District …

or more per year



How “Green” is Green?
Kentucky Average School  

73 kBtus annually 73
ENERGY STAR 
25% Improvement
54 kBtus annually

54

51

LEED® Certified Buildings
44 kBtus annually



How “Green” is Green?

36.5AEDG 50% Reduction 
(From ASHRAE 90.1)

36.5 kBtus annually

25 kBtus annuallyNET ZERO
READY

25

Ezra B. Sparrow Early 
Childhood Center

25 kBtus

Flaherty
Primary

21.7 kBtus

Richardsville 
Elementary

18.2 kBtus

Bristow 
Elementary

19.5 kBtus

Jody Richards
Elementary

16.6 kBtus









Compact Building Volume 
Reduces Areas Of Exposed 
Exterior Surfaces
Super Insulated Exterior 
Wall & Roof Systems
Reduce External Air 
Infiltration
Reduce Or Eliminate Large 
Mechanical Platforms

High Performance Thermal Envelope



Geothermal HVAC System

Dual Compressor Or Two‐
Speed Heat Pump Units
Part Load Efficiency
Distributive Pumping
One Heat Pump Per Two 
Classrooms



Outside Air Ventilation

Dedicated Outside Air 
Systems (DOAS)
Heat Recovery Wheel
Demand Control 
Ventilation Based On CO2
And Occupancy
Occupant Diversity



HVAC – Monthly
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Richardsville Elementary
ASHRAE 50% Reduction (Primary School ‐ Climate Zone 4A)





South Classroom Daylighting

Daylight Glass (20’ X 2’) 
With Interior Light Shelf
View Glass Has Exterior 
Shade Shelf
Two Supplemental Tubular 
Daylighting Devices
0.75 watts/SF Artificial 
Lighting With Digital 
Control System



North Classroom Daylighting

View Glass (5’ X 5’)
Four Tubular Supplemental 
Daylighting Devices
0.75 watt/SF Artificial 
Lighting With Digital  
Control System



Lighting ‐Monthly
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Richardsville Elementary
ASHRAE 50% Reduction (Primary School ‐ Climate Zone 4A)





Test Kitchen Evaluation & 
Recommendations
ENERGY STAR Appliances
Eliminate Type I Hood –
Type II Hoods
Healthy Foods & Locally 
Grown

Healthy Kitchen Design



Energy Free Lunches
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Kitchen – Energy





Computers

TVA Test Case
7.5% Of Energy In 
“Tested” School Was 
Consumed By Computers
Wireless Technology 
Throughout
Laptop Carts In Lieu Of 
Computer Labs
Equipment Off At Night
Reduces Power 
Consumption By 50%





Solar Electric Generation Cost

Operates at 18.2 kBtus
Has a 348 kw PV array
Today’s rate of $3.50 per watt

Richardsville Elementary:

Avg. KY Elementary:
Operates at 73 kBtus
Requires a 1395 kw PV array
Today’s rate of $3.50 per watt

$1.2 million investment

$4.9 million investment





Every hallway has an energy 
related theme. The 
Geothermal Hall demonstrates 
how the water heats and 
cools the school.

The Green Screens 
demonstrate the school’s 

daily energy use.

Three Dimensional Teaching Tool



The Energy Initiative Is 
Spreading District Wide.
Each School Has An Energy 
Team With An Energy Kit 
To Monitor Consumption & 
To Perform Energy Audits 
For Efficiency
Teams Focus On Energy 
Awareness, Student 
Achievement (Math And 
Science) And Building 
Energy Leaders

Growing Minds… Energy Teams



























Site Design & Building 
Orientation
Daylight Harvesting
Healthy Kitchens
Living Building 
Strategies & Life Cycle 
Evaluation
Renewable Energy 
Infrastructure
Three Dimensional 
Teaching Tool

Recapping The Strategies



What Makes Net Zero Ready Schools Different Than…

“The most 
cost 
effective 
way to save 
energy is to 
not need it.”
High Performing Buildings
Fall 2012



Utility Bills Don’t Lie…





In the near future, federal law will require new buildings 
to make their energy performance visible.  Each building 
will be required to display its energy performance 
characteristics.

The Responsibility Is Ours To Share



Thank you
Kenny Stanfield, AIA, LEED AP, Principal
Sherman Carter Barnhart Architects

100 Mallard Creek, Suite 151 Louisville, KY 0207
p 502.721.6100

kstanfield@scbarchitects.com


