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Architects have to become designers of eco-systems. Not
just the designers of beautiful facades or beautiful sculp-
tures, but systems of economy and ecology, where we chan-
nel the flow not only of people, but also the flow of resources
through our cities and buildings.

- Bjarke Ingels

https://big.dk/#projects
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Two important components forming the basis for any design,
in particular net-zero building design, are the metrics and
ethics of project decisions.

Metrics

The scientific and quantifiable components of sustainability.
Anything that requires calculation of values to understand

performance impact can be considered a metric.

* Primary energy consumption
» Building performance

Ethics

Sets of values we hold important to make decisions as ar-
chitects / builders. They consider the earthly stewardship we
are obliged to maintain as authors of the built environment.
Scales

Passive design strategies

Occupant behavioral strategies

(Source: Heating, Cooling, Lighting by Lechner)
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No energy consumption. Climate conditions analyzed through the architect's knowledge of
environmental controls determines which strategies should be applied. Building orientation,
heat rejection or admission, and other critical determinants of fundamental environmental
analysis described in earlier chapters inform which specific passive strategies to pursue.

() .

@ Jl‘
Occupant Acts as Modify Systems to Alter
Sensor & Activator Environmental Comfort

No energy consumption. Human effort drives a reduction
of energy through minimized use and conservation.
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Scales

Renewable technology strategies
Active (low energy) design strategies

(Source: Heating, Cooling, Lighting by Lechner)
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Renewable energy consumption. Energy from natural resources that can be
easily replenished is converted to power for building systems.

Lighting

Space Heating

Low energy consumption. When all previous strategies occupy no / alternative energy forms, appliances
and systems with low energy production are specified. Currently, most are already engineered to have

a reduced load than in previous years, yet the architect may research specific systems with the engineer
to confirm the reduction since technology is daily evolving to higher sustainable standards.
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Synergies

An integration of sustainable strategies that have a positive
symbiotic performance to reduce the environmental impact
of a building.

Multiple sustainable strategies come together to form sym-
biotic components of a sustainable system to inform a syn-
ergy; if one strategy were to be removed, the strength of the
design would to some capacity be compromised.

(Source: Heating, Cooling, Lighting by Lechner)

~—Overview - Street View
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Ankeny Row Townhomes: Green Hammer

The net-zero design for this retirement housing community
was successful in its integrated design process (IDP) name-
ly due to the diverse team composition of Green Hammer
Design/Build, which directly employs architects, carpenters,
and energy consultants among its regular full-time staff.

Green certifications
* Passive House
* Net-Zero Energy

* Universal Design
+ WaterSense

(Source: Heating, Cooling, Lighting by Lechner)
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Project
Type
Location
Year
Architect

“SOLAR RECHARGE IN RETIREMENT”

ENERGY SYNERGY

. Ankeny Row Townhomes
: Residential
: Portland, Oregon

: 2012
: Green Hammer

1. Clerestory Windows

6. Long Axis running East/West

2. External Sun Shading 7. Trees to filter daylight & for noise barrier
3. Passive Solar Heating 8. Limited Depth for Daylighting & Ventilation

4, Photovoltaic Panels
5. Compact Design

ical Wall Section

TvVE

9. Airtight Thermal Envelope
10. Continuous Air Barrier

Stucco on self-furring lath, or flber
cement panels over ventllation furring

Two layers Grade D paper (for stucco)
or weather resistlve bartler. seams taped

1/2" vapor permeable sheathing

8-1/2" Wood I-joist @24° 0.C.
+ cavity filled with dense pack cellulose

2¢4 structural stud wall @ 24” o c.
+ cavity filled with dense pack cellulose

two layers 1/2" gypsum board

NORTH
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Brock Environmental Center - SmithGroup

Early charettes with the Chesapeake Bay Foundation (own-
er) and neighbors of the site led to a shared project vision
during the IDP. A strong partnership between experts and
the use of digital/building performance analytics (BPA) simu-
lations through iterative feedback loops allowed the team to
validate and maximize each design decision to find optimal
strategies and synergies.

Certifications
* Net-Zero Carbon and Water

« LEED Platinum
» |LFI Living Building Challenge

(Source: Heating, Cooling, Lighting by Lechner)

“TEACHING THROUGH EXAMPLE”
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SOLAR SYNERGY Qe
1. Photovoltaic Panels
2. South-Facing Porch provides shade
3. Long Axis running East/West
4. Low Glare windows
5. North-Facing Clerestories
6. Operable windows for cooling

SOUTH

20 K

Project: Brock Environmental Center
Type: Community, Education
Location: Chesapeake Bay, Maryland

Year: 2015
Architect: Smith Group JJIR
Net EUL: 15.5 kBtu/sf/yr

WATER SYNERGY
7. Rainwater Collection

8. Rainwater Filtration

b éé 9, Rainwater Use

i) ﬁ 10.Rain Garden
] il 11. Composting Toilet/Tank
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Bullit Center - Miller Hull Partnership

This building is perhaps the icon of the IDP, where perfor-
mance metrics most significantly informed building design
and collaboration between the integrated design team was
ingrained from its inception. The iterative process involving
balancing the solar-energy potential of the site with the build-
ing’s power needs.

Certifications
* Net-Zero
» “Greenest Office Building in America”

» |LFI Living Building Challenge

https://bullittcenter.orqg/

(Source: Heating, Cooling, Lighting by Lechner)
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COOLING/HEATING _SYNERQY gar
5. Operable Windows y { ot

6. Radiant Heating & Codllﬁg- P
7. Ground Source Heat Exchange s
8. Heat Recovery Air System’ ¥) h-i
8. Thermal Massing .

Project: Bullitt Center
Type: Commercial

Location:

Year:
Architect:
Net EUI:

Seattle, WA

2013

Miller Hull Partnership
9.4 kBtu/sf/year

"OFFICE TO THE MAX”
ENERGY SYNERGY
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Discovery School - VMDO

This net-zero elementary school’'s project team was am-
bitious from the project’s inception, pushing for maximum
building performance and carbon neutrality from the start of
design to post-occupancy.

Actual performance relies on each occupant, including the
youngest students, to invest in managing their impacts on
the building. They have all shown stewardship and have
helped maintain their building as a net positive school.

Certifications
« LEED 2009 Schools Gold

 LEED Zero School
* ILFI Zero Energy

(Source: Heating, Cooling, Lighting by Lechner)

OSOUTHWEST

“IN!EGRA“NG SUS]AINABIUH INTO EDUCATION"
&omers;
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DAYLIGHTING SYNERGY ENERGY SYNERGY
Q 35 1. East/West Orientation 7. Geothermal Wells
2. Horizontal Louvres 8. 1706 Solar Panels
3. Shading System 9. R-30 Roof Construction
4, Clerestory Windows 10.R-27 Wall Construction
5. 38% Glazing for natural light & views 11. Occupancy Sensors for temperature & lights
S 6. Solar Tubes 12. Dashboard that tracks energy usage

NORTHEAST

Project: Discovery Elementary School
Type: Civic, Education
Location: Arlington, VA

Year: 2016
Architect: Smith Group JIR
Net EUI: 15.8 kBtu/sf/year
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West Berkeley Public Library - Harley Ellis Devereaux
The IDP was used for all building design phases in this com-
munity library, including a diverse design team and iterative
feedback loop fo all simulations.

Digital modeling/BPA included climate studies, solar and en-
ergy simulations, and computational fluid dynamics model-
ing for thermal stack strategies.

Certifications

« LEED Platinum
* |ILFI Zero Energy

(Source: Heating, Cooling, Lighting by Lechner)
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“"THERMAL COMFORT FOR C0zY READING”
DAYLIGHTING SYNERGY

1. Operable Windows (Mechanical & Manual)

L1 =
‘% HEATING/COOLING SYNERGY
- 4

White Roof with R40 Insulation
Thermal Mass exposed to air flow
Venting Skylights for alr exhaust
Thermal Chimney

Radiant Floor

Solar Thermal Runtal Radiators

NowukWwN

Project:
Type:
Locatlon:
Year:
Architect:
Net EUI:

West Berkeley Public Library
Civic

Berkeley, CA

2013

Harley Ellis Devereaux
-5 kBtu/sf/year
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Thermal Chimney

8. Clerestory windows

9. Skylights

10.High cellings for high wind@:w%

11 Blectric lights (EDS) have ~ ©, &
occupancy sensors. b 5 o

12: Integrated sun shadlng@

| —Rain Screen

R
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West Berkley Public Library - Harley Ellis Devereaux

Digital modeling/BPA included climate studies, solar and en-
ergy simulations, and computational fluid dynamics model-
ing for thermal stack strategies.

(Source: Heating, Cooling, Lighting by Lechner)
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West Berkley Public Library - Harley Ellis Devereaux

e

Digital modeling/BPA included climate studies, solar and en- ThermalChimSsY @ @_.;mm"ngﬁd\ 1 Natural Venilation / Mix Mode
ergy simulations, and computational fluid dynamics model- /, \ 2 On Site Energy Generation- PV & Solar Thermal
|ng fOI' thermal StaCk Strategles — \ 3 Daylighting- 90% of Spaces is Daylit

Operable Vent . . 2
Radiant Floor for Heating & Cooling

By
1
TG LN
F. N

System Fan Assist

Grille
nmL

{gf l 7 Cool Roof (R40)

%]

‘ 5 FSC Certified Wood
l 6 High Performance Exterior Rain Screen (R30)

(Source: Heating, Cooling, Lighting by Lechner) l L [

8 Low Flow Planters- On Site Storm Water Technology

Traffic Noise

9 High Recycled Content

10 Dense Urban Site / Site Selection

Daylight Studies Modeling

Zero Net Energy Features
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Federal Center South Building 1202 / ZGF Architects
Energy strategies:

+ High performance glazing

« Perimeter hydronic heating

« Hydronic radiant cooling

* Phase change material tank for efficient cooling
« Natural convection exhaust

https://www.archdaily.com/447019/federal-cen-
ter-south-building-1202-zgf-architects?ad medium=qgallery
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Manitoba Hydro Place, Winnipeg, MB, Canada, KPMB
Architects, 2009

Optimizing the orientation to use passive solar gains to con-
dition the interior space; high ceilings to increase natural
daylighting: creating envelope buffer zones as winter gar-
dens and double facades for passive solar pre-conditioning
of fresh air. Operable windows and solar chimney allow nat-
ural ventilation. Thermo-active slab heating and cooling is
supported by geothermal heat exchangers.

Occupants can control their individual environment accord-
ing to their own personal preference using operable win-
dows, lighting and shading devices.

The building consumes 140 kWh/m?/year of primary energy
for building operation, establishing it as the most energy ef-
ficient office tower in North America, 60% below a typical of-
fice tower. Beyond energy efficiency the building provides a
new level of thermal and visual comfort, with all workstations
having access to the facade.

https://transsolar.com/projects/manitoba-hydro

https://www.archdaily.com/44596/manitoba-hydro-kpmb-ar-
chitects?ad medium=gallery
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