
SUBTITLETHE STRUGGLE TO GET THERE

AIMING AT ZERO
MARCH 9, 2016



SUBTITLESTEPHEN MESSINGER

INTRODUCTION
#1



1. Overview of Panel Discussion (5-10 min)

– 2030, EUI/ LPD + Case Study Projects

2. Introduction of Panelists (5 min)

3. Initial Framework: the Owner’s Perspective (5-10 min)

4. Aiming at ZERO (35-40 min)

– Minimize Building Loads

– Maximize Energy Efficiency

– On Site Renewables

– Minimize Consumption

5. Discussion + Questions (15-20 min)

Aiming at ZERO



1. Learn about role played by each team member guiding 
projects to reduce energy consumption

2. Understand parameters in decision making process

3. Use simple overarching strategy to address energy 
reduction at four levels

4. Apply lessons learned from projects and case studies to 
future endeavors

5. Compare potential design approaches for anticipated 
energy reduction and lifecycle cost

LEARNING OBJECTIVES

Aiming at ZERO
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You can’t manage what you don’t measure !

Design Performance Modeling vs. Building Energy Modeling

WHY MEASURE ENERGY?

PotentialInforms design decisions by 
predicting building 
performance

Concept & Schematic Design

Predicts a building’s anticipated
energy use and corresponding energy savings, as 
compared to a standard baseline

Design Development & Contract Documents
Construction / Post-Occupancy
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WHAT ARE THE BENCHMARKS? EUI / LPD / EMBODIED ENERGY

• Energy Use Intensity (Kbtu/s.f./ yr.) - (p) Predicted vs. Proposed

the rest of the world uses Kw/m/yr. (watt=3.41btu)                                            

• Light Power Density (w/s.f.) Maximum Light Power Provided 
now includes task lights 

• Embodied Energy to Mine, Produce, Ship and Erect / Install Products 
more relevant for carbon footprint calculations, hard to calculate 
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ESTABLISHING ENERGY GOALS

Where to begin?

http://architecture2030.org/files/2030_Challenge_Targets_National.pdf
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ESTABLISHING ENERGY GOALS
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• Code Compliance: Green Code Standards and Ratings

• Design Tool: to reduce energy use and improve performance

Reduced First Cost through Right Sizing

Reduced Operating Cost

Reduced Maintenance Cost

Greater Predictability of Operating and Maintenance Costs 

WHY MEASURE ENERGY?

IgCC

CALGreen

189.1

90.1

LEED-BDC

LEED-EB*

GGLO BES

BREEAM
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WHAT ARE THE BENCHMARKS? EUI / LPD / EMBODIED ENERGY

• Energy Use Intensity (Kbtu/s.f./ yr.) - (p) Predicted vs. Proposed

the rest of the world uses Kw/m/yr. (watt=3.41btu)                                            

An Architect’s Guide to Integrating Energy Modeling in the Design Process, AIA

EUI – based on averages

pEUI – predicted

EUIp – proposed

(use for energy model)
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WHAT ARE THE BENCHMARKS? EUI / LPD / EMBODIED ENERGY

• zero Energy Performance Index (zEPI)
value that represents the ratio of energy performance of a proposed building design compared to the 
average energy performance of buildings with similar occupancy and climate types, benchmarked to the 
year 2000

An Architect’s Guide to Integrating Energy Modeling in the Design Process, AIA



perkinswill.com 12

What needs to be measured? Power Density 

Energy  vs. Power

WHAT NEEDS TO BE MEASURED?

Energy is power integrated over time

Energy X Time = Power

joules = watt-seconds
kilowatt-hours (kWh)

Power is the rate at which work is done, 
or energy is transmitted.
Instant Power (HP) or kW

watts = joules/second



SUBTITLEAIMING AT ZERO: THE STRUGGLE TO GET THERE

PANELISTS
#2



PANELISTS

Aiming at Zero

STEPHEN MESSINGER

AIA, LEED AP, BD+C

Project Architect

Perkins+Will

Moderator

YANEL DE ANGEL

AIA, LEED AP, BD+C

Associate Principal

Perkins+Will

Architect

CHRIS SHUMWAY

PE, LEED AP

President

Rist Frost Shumway

Engineer

JAY KAHN

AIA, LEED AP

VP for Finance + Planning

Keene State College

Owner

AMANDA FORDE

LEED AP, BD+C

Director of Capital Renewal

MSCBA

Owner



SUBTITLEJAY KAHN AND AMANDA FORDE

OWNER’S PERSPECTIVE
#3
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SETTING THE STAGE FOR SUSTAINABLE DRIVERS

Owner’s Perspective

• KSC’s Physical Transformational Building Blocks

• Aligning form and function to mission and goals

• Asset and historic preservation

• Sustainability and life cycle costs
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WHAT CAN WE CONTROL AND WHEN IN THE PROCESS?

Design Team Partnering with Clients

• Client Visioning with Design Team

• Understand the project goals from the Client’s perspective

• Align the Client’s mission with sustainable/design goals

• Create a joint list of Sustainable Priorities

• Create a list of sustainable strategies that support the established priorities

• Assign responsibility to champion sustainable strategies
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SUSTAINABLE STRATEGIES

matrix



SUBTITLEYANEL DE ANGEL + CHRIS SHUMWAY

INTERACTIVE 
PRESENTATION
#4
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What needs to be measured? Power Density 

Energy  vs. Power

WHAT NEEDS TO BE MEASURED?

Energy is power integrated over time

Energy X Time = Power

joules = watt-seconds
kilowatt-hours (kWh)

Power is the rate at which work is done, 
or energy is transmitted.
Instant Power (HP) or kW

watts = joules/second



1. RWU Project + Carbon Neutral Study

2. Site Strategies

3. Energy Consumption

4. Carbon Footprint

ZNEB STUDY

Overview + Approach
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WHAT CAN WE CONTROL AND WHEN IN THE PROCESS?

Partnering with Engineers
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WHAT CAN WE CONTROL AND WHEN IN THE PROCESS?

Partnering with Engineers
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WHAT CAN WE CONTROL AND WHEN IN THE PROCESS?

Partnering with Engineers
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OVERARCHING STRATEGY

� Building Massing
� Solar Orientation
� Passive Natural 

Ventilation
� Square Footage 

Optimization
� High Performance 

Envelope
� Daylight Harvesting
� Plug Load Control
� Green Roofs

� High COP Thermal Energy
‒ Geo-exchange
‒ ASHP

� Valance Heating and 
Cooling

� ASHP Heating and Cooling
� Ventilation Energy 

Recovery
� Geo-exchange DHW
� Efficient Lighting and 

Controls

� Photovoltaic
� Solar Thermal
� Wind Turbine

� Heating and Cooling 
Set Points

� Operable Windows 
“Kill Switches”

� User Group Awareness 
and Education

� Equipment Limitation/ 
Policy Change (No 
Micro-Fridges)

� Energy Star Equipment















Bridgewater State University

• Geo-exchange HVAC

• Valance Heating and Cooling

Keene State College

• Geo-exchange HVAC (Partial) and DHW

• ASHP Heating and Cooling

• Shower Drain Energy Recovery

• Ventilation Energy Recovery

• Geo-exchange DHW

• Efficient Lighting and Controls
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WHAT CAN WE CONTROL AND WHEN IN THE PROCESS?

Partnering with Clients

KSC STRATEGIES
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ECMs Incorporated

Heating, Ventilation, and Air Conditioning

Domestic Hot Water

Lighting

• High-Performance Envelope
• Air-Source Heat Pumps (VRF)
• Window Kill Switches
• Ground-Source Heat Pumps
• Exhaust Air Energy Recovery
• Demand-Control Ventilation
• Variable-Speed Fan and Pumps

• Ground-Source Heat Pumps
• Shower Drain Energy Recovery
• Low-Flow Fixtures

• LED Lighting
• Daylight Harvesting
• Lighting Controls
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KSC ENERGY LOADS BY BUILDING SUBSYSTEM

} Envelope
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Questions + Conversation
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