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Learning Objectives:

1. How are Public Sector projects Shifting to Zero 
Energy.

2. Lessons Learned from 10 years of Zero Energy 
Projects.

3. Cost shifting techniques to make Zero Energy 
projects affordable.

4. Proactive Energy Tracking through simple 
techniques for energy consumption and energy 
production reporting.

5. How to get Zero Energy for FREE!

Learning Objectives

Session Objectives
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What would I want as takeaways:

• Give strong examples of how past and present 
ZE Buildings became a reality.

• Give successes and failures.

– Lessons learned with solutions

• Give performance results, be transparent.

If I was in the Audience

If I was in the Audience
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Zero Energy Projects (2007-2017)

10 Years of Projects

Zero Energy Project Sq Ft
Richardsville Elementary School 72,285
Turkey Foot Middle School 133,359
Locust Trace AgriScience Farm 70,100 
Lenawee – Cntr Sustain Futures 8,743
Discovery Elementary 98,500
Lee Elementary 95,633
Cincinnati Police Station 38,500
Wilde Lake Middle School 106,221
Corvallis Toyota Dealership 34,868
Graceland Elementary School 78,250
Holabird Elementary School 78,250
Fleet Elem School 104,500
Lubber Run Community Center 52,000
Thaden Campus 125,000
Botanica Community Center 10,500
The Reed School 106,405

Total 1,213,114
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Where to start… Data
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Where to start… Data

1st Zero Energy 
Educational Building in 
the Nation:
• Designed in 2007
• Opened 2010
• 72,285sf
• Cost/sf = $172/sf
• Budget = $12.5M
• 349kW PV Array
• $7.93 $/Watt
• 22.2%
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How Much Does Zero Energy Truly Cost?

In Ten Years: From 22% to Less Than < 5%
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VMDO

Zero Energy Design Process

Successes:
Process NOT a Product
ZE Parallel to Design 
Set Goal as a Project Priority

HVAC

44%

Lighting

21%

Plugs

11%

Kitchen

18%

IT

6%

Recent Zero Energy Project
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VMDO

Lessons Learned from Successes & Failures

VMDO

Discovery Elementary School
Arlington, Virginia

AIA COTE Award 
A4LE National Award
Green Schools Award



Energy Exchange: Connect • Collaborate • ConserveSuccesses

VMDO

Lessons Learned from Successes & Failures

Successes:
Connection to “WHY” of Bldg
- Educational Integration
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VMDO

Lessons Learned from Successes & Failures

$92,000 PV
SAVINGS

BASELINE

$73,000 PV
SAVINGS

$110,000 PV
SAVINGS

$202,000 PV
SAVINGS

$110,000 PV
SAVINGS

Closest to 
selected 

orientation

Closest 
to final 
massing
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VMDO

Lessons Learned from Successes & Failures

Failures:
Triple Pane Window vs Solar PV
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Successes:
Connection to “WHY” of Bldg
- Educational Integration
Process ZE Parallel to Design 

VMDO

Lessons Learned from Successes & Failures
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Energy tie to “Why of the Building”

http://158.59.255.83/
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Energy tie to “Why of the Building”
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VMDO

Lessons Learned from Successes & Failures

Wilde Lake Middle School
Howard County, Maryland

Maryland Energy Alliance Program for ZE Buildings:
Geothermal HVAC
LED Lighting
Demand control ventilation
Lighting controls
Energy efficient kitchen
106,000 SF
435 kW Solar PV
Opened January 2017
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VMDO

Lessons Learned from Successes & Failures

Wilde Lake Middle School
Howard County, Maryland

Previous EUI of 65
- Full Paradigm Shifts in Process

Energy Goal of 23EUI
- Performing at 14EUI
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Energy Tracking



Energy Exchange: Connect • Collaborate • Conserve19

Energy Tracking
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Energy Tracking
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Energy Tracking
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Energy Tracking
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Zero Energy as a Betterment

Project Overview

City Government Police Station
ON Schedule and under Budget 
1st Zero Energy and LEED Platinum Police Station on the Planet
True IPD in most all aspects of Design and Construction

Cincinnati, OH District 3 Police Station
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• ASHRAE Technology Award – First Place – Commercial Buildings
• 39,000 ft2, $14,349,000, ~161 occupants
• LEED Silver was original goal
• LEED Platinum, Zero Energy was Accomplished
• Under Budget

Cincinnati, OH District 3 Police Station

Zero Energy as a Betterment
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Design/Build Pursuit:
• Two Stage Selection - Owner Values:

• Energy Efficiency
• Maintenance & Operations Cost
• First Cost

• IPD Delivery was Primary to Pursuit
• Integrated Team led to Zero Energy Goal
• Under Budget and Zero Energy led to Project Award

Zero Energy as a Betterment
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Building Envelope:
- A/E: Ecotech and EQuest
- Enhanced Thermal Envelope

- R22 Wall (Tiltup / 
Polystyrene & Sprayfoam)

- Improved Air Infiltration Metric
- Increased HVAC SF/Ton
- Decreased First Cost

26

Zero Energy as a Betterment
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Building Pressurization Test:
- PreDesign / PreConstruction / PostConstruction
- 85% reduction in Air Infiltration  

Zero Energy as a Betterment
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HVAC / Exhaust:
• Life Cycle Cost led to Geothermal 

DOAS System
• Forty 400’ Deep Wells
• +500 SF/Ton (exhaust heavy)
• 49% better than code (All LEED EAc1 

Points - Platinum)

28

Zero Energy as a Betterment
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Lighting and Daylighting:
• Intentional Passive Solar Design
• Reflective finishes, 100% LED Lighting. 
• 0.54 W/sf ( >50% Reduction in LPD).
• Bi-level Site Lighting with Motion Sensor 

activation.
• Crime Prevention Through 

Environmental Design (CPTED)

29

Zero Energy as a Betterment
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Energy Use & Generation:
• Annual pEUI & Generation = 35 kBTU/sf
• Annual EUI = 26.6 kBTU/sf
• 1078 Panels, 320kW
• On Site Generation = 34 kBTU/sf
• Annual Energy Exported = 7.4 kBTU/sf
• Savings vs Energy Code = 57%

30

Zero Energy as a Betterment
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Energy Performance

Learning Objectives
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Cincinnati District 3 Police Station
Energy Consumption

Energy Breakdown (kBtu/sf yr)

System CBECS
ASHRAE 

90.1
Charette 

Goals
LEED 

Model 
Actual 

Performance

HVAC 37.1 35.4 12.4 11.2 10.8

Water 
Heating 14.0 0.6 3.6 0.4 0.7

Lighting 11.4 14.5 6.5 8.4 8.9

Plug Loads 16.9 12.0 12.8 12.0 6.2

Total 79.4 62.5 35.3 32.0 26.6

79.4 EUI

26 EUI
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Cincinnati District 3 Police Station
PV Offset Costs

$2.1M

$704k

Energy Performance

70% Reduction in PV Costs - $1.4M

Energy Breakdown (kBtu/sf yr)

System CBECS
ASHRAE 

90.1
Charette 

Goals
LEED 

Model 
Actual 

Performance

HVAC 37.1 35.4 12.4 11.2 10.8

Water 
Heating 14.0 0.6 3.6 0.4 0.7

Lighting 11.4 14.5 6.5 8.4 8.9

Plug Loads 16.9 12.0 12.8 12.0 6.2

Total 79.4 62.5 35.3 32.0 26.6
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Lessons Learned

Lessons Learned

Construction Scheduling Issues:
• Ordering Out of Sequence Led to 

Postponing Pressurization Test
• Zero Energy & Pressurization Test 

were new to Most of the Team
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Lessons Learned

Lessons Learned

Integration with Owner’s Goals / Owner Handoff
• Solar PV Array Partial Shutdown
• 3 Months of Poor Performance
• Due to Energy Performance, Made ZE 1st Year
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How Much Does Zero Energy Truly Cost?

In Ten Years: From 22% to Less Than < 5%
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• Three ZE Options:
– Own Renewable Energy Solution

• Not For Profit vs Tax Incentives

– Power Purchase Agreement
• Large Roof sf Needed

• 1.5MW to 2MW and Above

• $0.06/kWH, 0% escalation, 20 Years

• Zero Owner Costs

– Guaranteed Energy Savings Project
• Leverage Future Energy Costs

• Numerous Sites

• 15 to 20 Year Bond

• Zero Owner Costs

36

Zero Energy for FREE!
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Thank you!

Tony Hans, PE, LEED AP, RCDD

CMTA Engineers

(502) 326-3085

THans@CMTAegrs.com

mailto:THans@

