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Credit(s) earned on completion of This course is registered with AlA
this course will be reported to AIA CES for continuing professional

CES for AIAmembers. education. As such, it does not
Certificates of Completion for both include content that may be

AlA members and non-AlA deemed or construed to be an
members are available upon approval or endorsement by the
request. AlA 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.
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Course
Description

This presentationtalks about ZNE as green
building strategy, integrated design, relation to
the CAbuilding standards and relation to LEED
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Learning
Objectives

At the end of the this course, participants will be ableto:

Attendees will walk away with a solid high-
level understanding of:
1. ZNE as Green Building Strategy
2. How ZNE is atool to achieve other
Green Building goals through
integrated design
. How ZNE contributes to satisfying the
California Green Building Standards Code
4. How ZNE contributes to multiple
LEED credits and LEED Certification
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What Is Zero Net Energy?

AWe often think of Zero Net Energy as a thing, referring to it
almost as If it were a noun.

AThe US Department of Energy common definition for a Zero Net

Energy Building Is:

al y SeffisiéiBbailding where, on a source energy basis,
the actual annual delivered energy is less than or equal to the
onrid A0S NBYySéglofS SELRZNISR SySN



Zero Net Energy
by Itself
Does Not
A Sustainable Building
Make
But it can make significant

contributions beyond the obvious



CALGreen Building Code
Residential Mandatory Measures

4.106.2

4.106.3
4.106.4
4.106.4.1
4.106.4.1.1
4.106.4.2
4.106.4.2.1

4.106.4.2.2
4.106.4.2.3
4.106.4.2.4

4.106.4.2.5
4.201.1
4.303.1
4.303.2
4.304.1
4.406.1
4.408.1
4.408.2
4.408.3
4.408.4
4.410.1

Storm water drainage and retention during
construction
Grading and paving

4.410.2

4.503.1

Electric vehicle (EV) charging for new constructior 4.504.1

EV charging:-1& 2-family dwellings/townhouses
with attached private garages

EV charging for multifamily dwellings

EV charging space (EV space) locations

E charging space (EV space) dimensions
Single EV space required

Multiple EV spaces required

Identification

Energy Efficiency

Water conserving plumbing fixtures and fittings
Standards for plumbing fixtures and fittings
Outdoor potable water use in landscape areas
Rodent proofing

Construction waste reduction of at least 65%
Construction waste management plan

Waste management company

Waste stream reduction alternative

Operation and maintenance manual

4.504.2.1

4.504.2.2
4.504.2.3

4.504.3
4.504.3.1
4.504.3.2

4.504.4
4.504.5
4.504.5.1
4.505.2
4.505.2.1
4.505.3
4.506.1
4.507.2
702.1
702.2
703.1

Recycling by occupants

General
Protection during construction
Adhesives, sealants and caulks

Paints and coatings
Aerosol paints and coatings

Carpet systems
Carpet cushion
Carpet adhesive

Resilient flooring systems

Composite wood products
Documentation

Concrete slab foundations

Capillary break

Moisture content of building materials
Bathroom exhaust fans

Heating and air conditioning system design

Installer training
Special inspection
Documentation



CALGreen Building Code
Residential Mandatory Measures

O 4.106.2 Storm water drainage and retention during 4.410.2 Recycling by occupants
construction
LL 4.106.3  Grading and paving 4.503.1 General
— 4.106.4 Electric vehicle (EV) charging for new constructior 4.504.1  Protection during construction
_| 4.106.4.1 EV charging:-1& 2-family dwellings/townhouses = 4.504.2.1 Adhesives, sealants and caulks
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m 4.201.1 Energy Efficiency 4.5U4.5  COINPOSILE WOoU pProaucts
4.303.1 Water conserving plumbing fixtures and fittings  4.504.5.1 Documentation
e 4.303.2 Standards for plumbing fixtures and fittings 4.505.2  Concrete slab foundations
Z 4.304.1 Outdoor potable water use in landscape areas 4.505.2.1 Capillary break
4.406.1 Rodent proofing 4.505.3  Moisture content of building materials
_IJ 4.408.1 Construction waste reduction of at least 65% 4.506.1 Bathroom exhaust fans
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CALGreen Building Code
Nonresidential Mandatory Measures

5.106.1
5.106.4
5.106.5.2
5.106.5.3
5.106.8
5.201.1
5.303.1
5.303.3
5.303.4
5.303.6
5.304.2
5.304.3
5.304.4
5.304.5
5.407.1
5.407.2
5.408.1
5.408.2
5.408.3
5.410.1
5.410.2
5.410.4
5.503.1
5.503.1.1

Storm Water Pollution Preventiddlan
BicycleParking

Designated Parking

Electric Vehicle (EXDharging

Light Pollution Reduction

Energy Efficiency

Water Efficiency Meters

Water Conserving Plumbing Fixtures

Areas of Additions or Alteration

Standards for Plumbing Fixtures and Fittings
hdziR22NJ gl GSNJ dzaS Ay

5.504.1.3
5.504.3

5.504.4.1
5.504.4.3
5.504.4.4
5.504.4.5
5.504.4.6
5.504.5.3
5.504.7

5.505.1

f | y R5.506.1

hdzl R22NJ 61 GSNJ dzaS Ay NBKI 5506.2
Outdoor water use in landscape areas 2500 SF or less 5.507.4

Graywater or rainwater use in landscape areas
Weather Protection

Moisture Control

Construction Wastdanagement
UniversaWaste

Excavated Soil and Land CleaiDsbpris
Recycling by Occupants
Commissioning

Testing and Adjusting

Fire Places

Woodstoves

5.507.4.1
5.507.4.2
5.508.1

5.508.2

5.508.2.1
5.508.2.2
5.508.2.3
5.508.2.4
5.508.2.5
5.508.2.6

Temporaryentilation

Protection of Ducts and HVAC Equip during construction

Adhesives, Sealants and Caulks
Paints and Coatings

Carpet Systems

Composite WoodProducts

Resilient Flooring Systems

Filters

Environmentalfobacco Smoke (ETS) Control
Indoor Moisture Control

Outside Air Delivery

Carbon Dioxide (CO2) Monitoring
Acoustical Control

Prescriptive Method

Performance Method

Ozone Depletion and Greenhouse Gas Reductions
Supermarket Refrigerant Le&eduction
RefrigerantPiping

Valves

Refrigerated Servic€ases
RefrigerantReceivers

Pressurelesting

Evacuation
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CALGreen Building Code
Nonresidential Mandatory Measures

5.106.1
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5.304.3
5.304.4
5.304.5
5.407.1
5.407.2
5.408.1
5.408.2
5.408.3
5.410.1
5.410.2
5.410.4
5.503.1
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Storm Water Pollution Preventiddlan
BicycleParking
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Electric Vehicle (EXDharging
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hdzi R2 2 NJ |
hdzi R22NJ or

uUusS NJ 0za o AY ND KT

5.504.1.3
5.504.3

5.504.4.1
5.504.4.3
5.504.4.4
5.504.4.5
5.504.4.6
5.504. 5 3

—_ —_—a—oa

5.201.1 Energy EﬁlClénCy
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Outdoor water use in landscape areas 2500 SF or less 5.507.4

Graywater or rainwater use in landscape areas
Weather Protection

Moisture Control

Construction Wastdanagement
UniversaWaste

Excavated Soil and Land CleaiDsbpris
Recycling by Occupants
Commissioning

Testing and Adjusting

Fire Places

Woodstoves

5.507.4.1
5.507.4.2
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5.508.2

5.508.2.1
5.508.2.2
5.508.2.3
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Protection of Ducts and HVAC Equip during construction

Adhesives, Sealants and Caulks
Paints and Coatings
Carpet Systems
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Resilient Flooring Systems
Filters
Smoke (ETS) Control
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Acoustical Control

Prescriptive Method

Performance Method

Ozone Depletion and Greenhouse Gas Reductions
Supermarket Refrigerant Le&eduction
RefrigerantPiping

Valves

Refrigerated Servic€ases
RefrigerantReceivers

Pressurelesting

Evacuation



LEED v4 New Construction

Location and Transportation Materials and Resources
Credit LEED for Neighborhood Development Location Prereq Storage and Collection of Recyclables
m Credit Sensitive Land Protection Prereq Construction and Demolition Waste Management Planning
Credit High Priority Site Credit Building LifeCycle Impact Reduction
Credit Surrounding Density and Diverse Uses Credit Building Product Disclosure and OptimizatidtPDs
Credit Access to Quality Transit Credit Building Product Disclosure and Optimizatidkaw Materials
I I Credit Bicycle Facilities Credit Building Product Disclosure and Optimizatidvaterial Ingredients
Credit Reduced Parking Footprint Credit Construction and Demolition Waste Management
— Credit Green Vehicles
Indoor Environmental Quality
J Sustainable Sites Prereq Minimum Indoor Air Quality Performance
< Prereq Construction Activity Pollution Prevention Prereq Environmental Tobacco Smoke Control
Credit Site Assessment Credit Enhanced Indoor Air Quality Strategies
Credit Site Development Protect or Restore Habitat Credit LowEmitting Materials
Credit Open Space Credit Construction Indoor Air Quality Management Plan
Credit Rainwater Management Credit Indoor Air Quality Assessment
Credit Heat Island Reduction Credit Thermal Comfort
I Credit Light Pollution Reduction Credit Interior Lighting
Credit Daylight
Water Efficiency Credit Quality Views
Prereq Outdoor Water Use Reduction Credit Acoustic Performance
Prereq Indoor Water Use Reduction
m Prereq BuildingLevel Water Metering Innovation
Credit Outdoor Water Use Reduction Credit Innovation
Credit Indoor Water Use Reduction Credit LEED Accredited Professional
— Credit Cooling Tower Water Use
Credit Water Metering Regional Priority
Credit Regional Priority: Specific Credit
Energy and Atmosphere Credit Regional Priority: Specific Credit
Prereq Fundamental Commissioning and Verification Credit Regional Priority: Specific Credit
I I Prereq Minimum Energy Performance Credit Regional Priority: Specific Credit
Prereq BuildingLevel Energy Metering
Prereq Fundamental Refrigerant Management
‘ ’ Credit Enhanced Commissioning
Credit Optimize Energy Performance
Credit Advanced Energy Metering
Credit Demand Response
Credit Renewable Energy Production
Credit Enhanced Refrigerant Management

Credit Green Power and Carbon Offsets
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Zero Net Energy as a Process
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AZero Net Energy performance is an end result of a process
Al SG1Qa O2YyAaAARSNI GKIFdO LINRPOS&aa |
sustainable building can benefit from it
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Designing Zero Net Energy Buildings
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Designing a Zero Net Building starts with an Integrated Design

Process
AAYUISAINIOSR RSaAdy Ayt dSa | aoK:
Alnvolves all project stake holders, designers, builders, owners, and
users

Alnvolves looking integration of
architecture and building systems
through the entire design process
from project inception

CENTRAL CALIFORE
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CENTRAL CALIFORE

Designing Zero Net Energy Buildings

Designing a Zero Net Building starts with an Integrated Design
Process

AProject team to be composed of architect, mechanical and electrical
engineers, building owners, and where possible building contractors.

a!' 0 0KS O2NB 27F |y
collaborative, integrated and productive teams
O2YLI2aSR 2F (1Sé& LINZ|

AlA Integrated Project Delivery Guide 2007 |
https://info.aia.org/SiteObjects/files/IPD_Guide 2007.pdf

Everybody working together on everything in the project


https://info.aia.org/SiteObjects/files/IPD_Guide_2007.pdf
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The ZEN of ZNE
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Designing Zero Net Energy Buildings
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The Zero Net Energy Design Process
A Optimizing Building Power Efficiency
ADevelop OrSite Power Generation
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Sustainable Building Contributions

Site Analysig Looking beyond the obvious
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Sustainable Building Contributions
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Site Analysig Looking beyond the obvious

AZNE Strategies
ABuilding Orientation
ABuilding Shape
ASolar Access
AEnergy generation type and location

AOther Sustainable Strategies contributing to ZNE
ALandscaping to support energy efficiency
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Sustainable Building Contributions

Site Analysig Looking beyond the obvious
ALandscape trees shading eastern and western walls
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Sustainable Building Contributions
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Site Analysig Looking beyond the obvious

ALandscape trees shading eastern and western walls

A Shading for sun exposure of eastern and western walls to cut
summer heat gains potentially reducing heat load, Energy Efficiency
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Sustainable Building Contributions

Site Analysig Looking beyond the obvious

ALandscape trees shading eastern and western walls

ACan open conversation about tree types to maximize the
effectiveness of tree shading and to provide plant materials data
for effective and efficient irrigation, CALGreen and LEED
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Sustainable Building Contributions
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Site Analysig Looking beyond the obvious

ALandscape trees shading eastern and western walls

APlanting areas around trees could potentially function as bio swale
filtering parking lot run off water, LEED Rainwater credit
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Sustainable Building Contributions
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Site Analysig Looking beyond the obvious

ALandscape trees shading eastern and western walls

AView of trees outside of windows can act as visual relief to help
fulfill LEED Quality Views credit and provide for health and well
being of building users
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Sustainable Building Contributions

Site Analysig Looking beyond the obvious

ASolar car port arrays provide power production for building
needs and export
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