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NESEAis a registered provider with the American Institute of Architects 
Continuing Education Systems. Credit earned on completion of this program 
will be reported to CES Records for AIA members. Certificates of Completion for 
non-AIA members will be mailed at the completion of the conference.

This program is registered with the 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.



Learning Objectives
Identify the various definitions of a net zero building

Understand the process of designing a net zero building through a combination of passive 

design, high efficiency low energy technologies, and renewable energy generation



What is Net-Zero?



Net Zero Definitions

NET ZERO SITE ENERGY

NET ZERO SOURCE ENERGY



Net Zero Definitions

NET ZERO ENERGY COST

NET ZERO GREENHOUSE GAS EMISSIONS (CARBON)



Towards Climate Positive Architecture



Minimize Energy Consumption



Use Energy Efficiently



Maximize On-Site Renewable Energy Production



Strategies Beyond the Building



Towards Climate Positive Architecture



Proposed Energy Targets

Energy Use Intensity Targets

Average for US academic buildings (CBECS) 120 kBtu/sq.ft./yr

Estimated baseline for BTSAEC 95 kBtu/sq.ft./yr 

40% reduction from baseline, based on DFCM goals 57 kBtu/sq.ft./yr 

70% reduction from CBECS, based on Architecture 2030 36 kBtu/sq.ft./yr 



Drivers of Change

Architecture 2030

Requires the reduction of GHG emissions measured 

against current usage in each region.

Å50% immediately

Å60% by 2010

Å70% by 2015

Å80% by 2020

Å90% by 2025

ÅCarbon neutral buildings by 2030



Drivers of Change

California Assembly Bill 32 (AB 32)

Limits statewide greenhouse gas emissions to 1990 

levels by 2020. Signed in 2006; guidelines for meeting 

the bill enacted in 2009.

ÅNew residential buildings to be zero-net energy 

by 2020

ÅNew commercial buildings to be zero-net 

energy by 2030 

ÅReduce consumption by 70% through efficiency 

measures, with renewables meeting the 

remaining load

ÅWater efficiency included as a GHG reduction 

measure



Drivers of Change

International Carbon Regulations

International regulation is leading the way for 

ambitious carbon regulations and trading.  In the UK 

all new commercial buildings must be ócarbon zeroô by 

2016.



New Haven, CT

Hopkins Architects/Centerbrook Architects + Planners

Kroon Hall ïYale School of Forestry



Kroon Hall, Yale University
Hopkins Architects/Centerbrook Architects + Planners

Carbon neutral in its operations, this building is anticipated to 

use 81% less water than a comparable building, achieve a 

site energy savings of 58%, and generate 25% of its 

electricity on site.

ATELIER TEN WORKED CLOSELY WITH THE

ARCHITECTURAL TEAM TO SHAPE THE 

BUILDINGóS DESIGN TO MAXIMIZE ENERGY 

EFFICIENCY AND DAYLIGHT QUALITY.



Towards Carbon Neutral Design

Passive solar design

Building integrated thermal storage

Energy efficient and integrated systems

On-site renewable energy

Carbon offsetting



ÅRoof lights

ÅDia Grid Roof Structure

ÅZinc Roof Panels

ÅGlazed sliding windows

ÅStone Cladding

ÅSliding Windows

ÅLouvers with Roller Blinds

ÅLibrary

ÅLabyrinth

ÅService Node

Proposed Key Energy Efficient Design Measures



Daylight Analysis



Summer Environmental Section



PV Analysis



Wind Turbine Results

Size of turbine required to meet 

100% of building demand:



Renewable Energy Systems



Environmental Center



Scheme Design Energy Analysis



Energy Intensity Benchmarking



Scheme Design, Energy Analysis



Energy Performance Analysis



Environmental Center


