Overview of Faculty Research
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Research Categories

1. Materials

2. Building-Integrated Energy
Generation Technologies

3. Building Design & Systems
4. Eco-Districts & Policy

5. Performance Assessment




Materials:

Deep expertise In:
Wood Products

Composite Materials

Densification Oregon State University
Bonding Sorand Sie Unversy
Cement .
Pavements
Plastics
Chemistry
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Materials (1 of 5):

Professor,
Gupta, Dept of
O | Wood
Rakesh : . .
G S | Science & Wood structural engineering
U | Engineering systems .
Endowed _ _
Chair- Wood-based composite materials
Kamke, O+ JELD-WEN, . . )
£ S | Dept of Wood modification viscoelastic
U | Wood thermal compression of wood.
Science &
Engineering (Wood as steel replacement?)
Assistant
Professor,
Knowles, [ © | Oregon Green building materials
Chris S | Wood Innov selection, purchasing, specifyin
U | Ctr, Wood » P 9, Sp g.
Science
and
Engineering
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Materials (2 of 5):

- Small diameter woody biomass

| eaven- Director, :
good, 0] Oregon_Wood USe. _ o
Scott S | Innovation from forest .flres (carbon emissions)
U | Center to carbon sinks as new products.
16 million tons of CO2 emitted
for every catastrophic wildfire
Assoc - Green adhesives chemistry &
L o Professor, bioproducts.
Kaichang |s g;ztnzfeV;ood . New renewable resource
U Engineering (formaldehyde-free) wood

adhesives.
- Wood-plastic composites

Distinguished | Bioproducts protection,

Professor, _ _ ,

MJOerfrfe”' = Dept of Wood biodegradation (durability) .
3 Science &
Engineering
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Materials (3 of 5):

Assistant
Muszynski, O | Professor, Dept Adva_nced hvl?rld wood-
S | of Wood Science plastic_and bio-based
Lech : : )
U | & Engineering composites.
Endowed Chair- Wood-based composite
Nairn, Bl Richardson, Dept materials.
Tohis S | of Wood Science
U | & Engineering
Associat ® Superior building materials:
szoc'a € cellulose nanocrystal
Simonsen O Professor, D-ept manufacture
Jehh : S | of Wood Science '
o U | & Engineering

(Making plastic 3,000 times
stronger
. the next big nano-thing?)
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Materials (4 of 5)

Ideker,
Jason H.

Riley,
Charle
("C.J."

Rochefort,
Willie E.

(Skip)

— cCwmwo

cCwmwOo

Assistant Green building products for aging
Professor, and deteriorated infrastructure.
School of Civil
& Construction Durability of cement-based
Engineering systems_(early-age cracking, alkali-

aggregate reaction, sulfate attack).
Assistant Renewable construction materials;
Professor, Civil bulk properties of fibrous materials
Engineering _

(Stronger, Lighter, Smarter!)

Associate
Professor/ Use of recycled plastics in
School of insulation , SIPs (structural
Chem/Bio/ insulation panels) and building
Environmental materials for green building
Engineering applications.
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Materials (5 of 5)

R
Boen =1 Assistant - Green roofs .
E stiel, S g_rolf eSS, Urban fluxes of heat, moisture, and
Todd U [t Co2.
S
Assistant . Durability and design life of asphalt
Scholz, O| Professor, pavements.
E Todd S| Cvil& (Less replacement — less miles —
U | Construction .
Engineering more electricity?)
A
Professor,
Dept of
R Chemistry; - Polymer-based materials _ to replace
Tyler, ¥l Member, steel & cement. So long as
Bl @] Materials ... you control rate of degradation
C Science when exposed to light
Institute
H

February, 2009 {
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Building-Integrated Energy
Generation Technologies

Category definition:

« Solar (PV, thermal), wind, ground source, and geothermal
Material, system, and balance-of-plant advances

For integration on/in buildings or groups of buildings

‘Integrated’: Traditional roof mounted, solar in glazing,
solar integrated into roofing materials, etc.

‘Technologies’:
— Not including approaches to designing buildings
— Independent of design work on a specific building or project

Not including passive solar approaches

February, 2009
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Building-Integrated Energy
Generation Technologies

e Research at multiple levels
— Region: Mapping our solar resource

— Building: Integration of solar and wind
with buildings and urban environments

— Module: Performance evaluation
— Cell: Materials research

e Cutting edge questions
— Interaction between green roofs & solar
— Atrtificial photosynthesis

o All four: OIT, OSU, PSU, UO

February, 2009
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Building-Integrated Energy Generation Technologies

(1 of 2)

-

_@I

L s

Gibbons O| Assis - Microstructure, processing, and property
Brad " |s Professor, relationships in functional thin film materials
y U | Sch of - Novel dielectric, superconducting,
Mech/Ind/Mfg | Ssemiconducting, and pyroelectric materials for
Engr. energy conversion and energy storage.
Sailor P | Mechanical . Evaluation of potentially beneficial interactions [
Davi d’ S | and Materials between rooftop PV and green roofs. ‘
U | Engineering - Green roof research via a building energy
simulation module.
Vignola U| SrRes - Solar resource assessment data base in
’ 0| Assoc, the Pacific Northwest to facilitate the
Frank Physics; deployment of solar electric technologies.
Director, - Tools to facilitate the use of solar radiation
Solar data and for optimally siting photovoltaic
Radiation systems.
Monitoring - Monitoring and evaluating the performance
Laboratory of photovoltaic modules and systems.

February, 2009
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Building-Integrated Energy Generation Technologies

(2 of 2)

Walker O | Assoc Head, - “Micro” wind turbine  that can be mounted
Stel ’ S | Dept of Mech, in rows along the edges of building rooftops,
te U | Indus, & Mfg enabling power generation from wind in
Engr',Dir. urban and suburban settings.
Energy Resrc | - Wind turbine aerodynamics & siting,
transmission line rating, and wind energy
Resch Lab for ting and integration
(ERRL) orecasting a egration.
Wamser P | Professor, Solar energy conversion, using an approach |
Carl " | S | Chemistry called artificial photosynthesis.
U - Novel organic materials for next-
generation solar cells.

- Test facility analyzing different types of
solar arrays, with data sent to the internet
for education and industry.

- Combinations of green roofs with solar
arrays to determine if these technologies
can be mutually beneficial.

Zipay O | Assoc Prof, - Wireless and data communication.
James | | Electrical - Collaboration with Oregon Department of
_ T | Engineering Energy on low and zero-net energy

(Jamie) and homes.
Renewable
Energy

February, 2009
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Building Design & Systems

Depth and Breadth:

e Design

e Daylighting

e Structure and longevity
* Envelope technologies

e Sensors & monitoring/
evaluation of systems -

» Accessiblility

February, 2009
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Building Design and Systems

(1 of 4)

Brown, |U | Professor, - Developing new materials, components,
G.7 O | Architecture; assemblies, whole buildings and communities
T Director of with improved performance.
(Charlie) Energy - Developing design tools that enable
Studies in professionals to design more efficient
Buildings communities and buildings.
Laboratory
(ESBL)
Drost, O | Professor, - Application of micro-channel devices for
Kevin S | Mechanical compact and distributed energy systems within
U | Engineering buildings.
- Decision support systems  for operations and
maintenance of high performance buildings.
Griffin, | U | Assis - Role of structure in the longevity of buildings
Corey O | Professor, specifically housing, as structt_Jre has longest
Department relationship with the surrounding — natural and
of built — environment. Systematic analysis of how
Architecture buildings can be transformed after they are built.
- Integrated, high-performance structural materials
and systems.

February, 2009
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Building Design and Systems (2 of 4)

Hunter- | O | Director, - Buildings designed for all people, including
7 S | National residential design for full visitability , and
E a_WOF U | Center for community design for full accessibility .
sKi, Accessible | . Urban develm't enabling non-motorized transp’n.
Kath- Transport-
S arine ation
Larco, U | Assis - More sustainable models of suburban
E Ni O | Professor, development , including latent opportunities in
ICO Archit.: the typical single-use development parcel scale.
Assoc. Dir, | . syburban multi-family housing  — smart growth
A Sustainable | and sustainability potential (walking, biking, less
Cities auto use, and more vital communities).
Initiative
R Lutzen- | P | Professor of | - Building design processes, energy efficiency |
hi S | Urban choice in firms and households , interactions of |*
ISer, U | Studies and technology and behavior. it
C Loren Planning; - “Comfort in a Carbon-Constrained World”
Di : : :
Irector, - “Behavioral Assumptions Underlying Energy
CUS - o .
Efficiency Policies and Programs

February, 2009
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Building Design and Systems

(3 of 4)

Palleroni, | P | Assoc - Service learning and reflective practice, with
Sergio S | Professor, students helping on more than 50 projects
g U | Architecture | globally .
- Southern India, Central Africa Mexico and SE
Asia, to Native American communities in the
US an Latin America.
Sailor, P | Mechanical | - Building energy performance , energy
David S | and efficiency, and performance of building
U | Materials envelope components with a focus on white,
Engineering green, and PV roofs.
- Urban Heat island causes, impacts and
mitigation
- Resources for Green Building research,
education, and performance assessment
(Green Building Research Laboratory)
Spolek, P | Professor, - Measurement of greenroof performance
Grai S | Mechanical under a wide range of conditions including
9 U | and wind, temperature, humidity, sunlight and
Materials rainfall — with varying soil and plants.
Engineering | - HVAC system efficiency

February, 2009
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Building Design and Systems

(4 of 4)

Theodor- | U | Assoc - Gaps in information and materials needed
O | Professor, to implement the use of greener materials.
opoulos, . . .
hristi Dept. Head, . Improving the integration of structural and
Christine Architechture daylighting design strategies , including in
multistory buildings.
- Improving architects’ understanding of
building technologies.
Veltri, O | Assoc - Strategic management and economic
Anth S | Professor, aspects of the Environmental, Safety and
nthony U | Environ- Health (EH&S) function in firms.
mental Health | . Business case for EH&S / corporate
and Safety sustainability (CSR), and modeling the cost

of green buildings.

February, 2009
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Eco-Districts & Policy

e Transportation

e Coastal Areas

* Policy

 Behavior

e Nature / Ecology

* Planning

o \Watersheds

e Economic Development

February, 2009
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Eco-Districts and Policy (1 of6) — TRANSPORTATION

R
Achter- O | Director, - Policy development for climate change
S | Institute for action, sustainable transportation
E man, U | Natural lanning and permit streamlini
_ planning and permit streamlining.
Gall Resources . Water law and policy, biodiversity
conservation, ecosystem service markets.
S - Chair, Oregon Transportation Commission.
Bertini, P | Assoc Prof., - Using transportation data to improve the
S | Civil &Environ operation of our transportation system,
Robert . .
E U | Engr-Engré& reduce congestion and fuel consumption,
L. Comp Science and improve quality of life.
Dill, P | Assoc - Transportation and environmental
A Jennifer S | Professor, planning, travel behavior, transportation
U | Urban Studies finance, and transpt'n-land use interactions.
& Planning — - Travel behavior, bicycling, transit-oriented
R Urban & Public developments, active living policies, and
Affairs environmental fees for transportation.
Mac- P | Manager, - Climate and sustainable transportation ,
S | Sustainable including alt. vehicles, the relationship btwn
C Arthur, 0 | Trans . , . .
portation transport’'n and public health, material
John Program, evaluation, and decision making.
OTREC - Rating systems for infrastructure projects,
H similar to LEED-ND.

a0 best
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Eco-Districts and Policy

(2 of 6) — COASTAL AREAS

Ashford, O | Professor, - Earthquake and coastal engineering
S | Head, School (modeling layers, erosion, and slope
Scott U | of Civil and stability) to enhance public safety and
Construction reduce economic losses.
Engineering
Cox, O | Assoc - Sustainability of coastal infrastructure
iol S | Professor, and ecosystems in the face of rising sea
Danie U | School of Civil levels and increasing storm activity.
and Constr. - Interactions of waves and currents with
Engr.; the built and natural environment
Director, O.H. through physical and numerical modeling.
Hinsdale
Wave
Research
Laboratory

February, 2009
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Eco-Districts and Policy

(3 of 6) — POLICY/BEHAVIOR

Gillem, U | Assis Prof., | - Processes, players, and politics involved in the
Mark O | Archit. & making of urban space.
Land_scape - Street-scaled design , multi-way boulevards, and
Archit. sustainable comm. design on U.S. military bases.
Marg- U | Assoc - Collaborative approaches , especially in
erum O | Prof/Dept governance & institutional arrangements.
Rich ’ Head,_ - Local gov advisory committee decisions,
IC Planning, collaborative approaches to reg’nl growth, regn’l
Public Pol & | transp’n & land use.
Mgmt
William- | O | Prof/Head, | - System aspects of sustainability.
son S | School of - Sustainability policy .
Ken U (é‘,h?rré - Green buildings and infrastructure policy and
101. construction.
Env. Engr.
Yang, U | Dept. of - Social and behavioral implications of
Yizh O | Planning, urbanization & land use, particularly impacts of
1Zhao Public Pol. urban form on people’s quality of life.
& Mgmt - Urban forms at various scales and land use.

and individual.

- Consequences of urban forms -- both societal

February, 2009
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Eco-Districts and Policy (4 of 6)

R
Young, U | Assis Prof, | - The role that governance networks can have in
Robert O | Planning, advancing the development of more sustainable
E Public urban regions.
F. Policy and - Innovations in urban environmental theory and
Mgmt.; Dir, implementation from the 19t century to the
S Sustainable | present.
Cities
Initiative
E Martin, P | Director, - Economic development strategy, and the
Sheila S | Instit of potential of sustainabile industries to grow jobs
U | Portland while improving sustainability.
A Metro - Urban planning and land use in relation to to
Studies economic development and sustainability.
R Neupert, O | Professor, - Applying ethnographic film to the problem of
Mark | | Humanities building consensus amongst citizens and policy-
T | and Social makers on the benefit of adopting sustainable
C Sciences land use rules.
- How do we change the culture of place-
making in America?
H - Changing cultural norms toward walkability,
mixed-use, density, multi-modal transit, etc.

February, 2009 bESt
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Eco-Districts and Policy

(50of 6) — NATURE

Hulse, |U | Professor, |- Geographic information systems for facilitating
David O | Landscape land use planning and natural resource decision-
Architecture | making.
- Spatial decision support systems for land and
water use futures.
Muller, U | Assis Prof., | - Helping the design community transition from low
Brook O | Archit.; Dir, Impact to regenerative design.
Cert. in . Aligning urban redevelopment and ecology
Ecol. Des., such that infill projects contribute to regional
Sch. of environmental health.
Archit
- O | Assis - Quantifying Ecosystem Services - tool for
Lamb -5 .
fiNOS S | Professor, farmers to evaluate value of riparian restorations.
Joh ’ U | Horticulture | . |nvasive Species — Understanding processes at
onn the intersection of wild, urban, and agricultural
landscapes to predict invasive spread and impact.
O | Extension - Horticulture crop production and protection,
Penhal _ ;
Iegon S | Horti- integrated pest management, organic methods.
ROSS | U | culturist . Urban horticulture  with green or low input

controls for insects, weeds and diseases.

February, 2009
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Eco-Districts and Policy (6 of 6)

R
Messer, P | Assis - Why healthy rivers make healthy communities.
S | Prof, - Urban environmental education and community
E W. Barry U | Urban development.
Studies & | - Projects: Community Watershed Stewardship
Planning Program and the ‘Grey to Green’ initiative for
S green streets and eco-roofs.
Shandas, | P | Assis - Spatially-explicit tools for environmental
Vivek S | Prof, planner_s : _ _
E U | Urban - Integrating human preferences and biophysical
Studies & conditions into watershed planning policies
Planning - Assessing public outreach strategies by planning
A agencies.
Thaem- O | Civil - Design methods and processes for stream
ert | | Engineeri restoration , esp. at the interfaces betw natural
" T | ng stream systems and infrastructure components.
R David Departme | - Floodplain utilization or restoration.
nt - Urban stormwater design and management.
C Thoren, U | Assis - Ecological design and landscape urbanism .
ROXi O | Prof, - Urban brownfield restoration, stormwater
Archit & management, ecological integration at the
Landscp. neighborhood scale.
H Archit - Member of Sustainable Cities Initiative.

February, 2009
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Performance Assessment

 Energy Performance
e Structure and Seismic
* Health & Productivity
e SEensors

e Design Process

February, 2009
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Performance Assessment

(1 of 3)

Allen, P | Assoc Dir, - Post occupancy performance assessment of
Jennifer S | Ctr for Sust OHSU Center for Health and Healing.
U | Proc & - Economic development assessment of green
Practices building cluster in Portland.
Caughey, | O | Assoc - Satisfaction of occupants of a LEED certified
Carol S Prof_essor, building.
U | Design & . Lighting and daylighting in non-residential
Human buildings and their relation to productivity.
Envir
Dusicka, |P |AssisProf, | - Evaluation of structural and seismic
Peter S | Dept of Civil per_formance of green building systems, such
U | & Env Engr as insulated concrete forms.
- Engr &
Comp Sci
Elzeyadi, U | Assoc : (_Sreen_ Buildings Tool I_30x Project -- cost,
lhab O | Professor, financial, health benefits  of green and LEED.

Architecture

- Whole buildings systems design, high perf

daylighting/lighting, human perform’ce / health.

- Facade integrated PV and green wall

technologies for active envelopes systems.

February, 2009
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Performance Assessment (2 of 3)

Kwok, U | Professor, | - Initial decisions in the beginning of the design
Ali O | Archi- process , and how they can create a lifetime of
1SON tecture inadequate operational, maintenance, and
comfort challenges.

- Adaptation strategies, thermal comfort, passive
cooling, design for the tropics,  carbon neutral
design, energy efficient school design, and
transitional spaces.

Long, O | Assoc. - Information infrastructure for data acquisition
J | | Prof, processing, and dissemination for efficient energy
ames T | Comp Syst | generation and usage.
Enginr - Potential for buildings (incl. retrofits) outfitted w/
Tech Dept/ | thousands of sensors to monitor performance.
OREC

February, 2009
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Performance Assessment (3 of 3)

R
Schloss- U | Assoc - Sustainable city design focusing on pedestrian
E b erg O | Prof; and bicycle transportation networks. _
! Coord'r, - Tools (run on handheld computers and using
Marc Or Univ sophisticated Geographic Information System
Transp’'n technology) to assess streetscape-level
S Center, conditions of the walking, biking, and transit
Assoc environments.
Dir,
E OTREC
Zaworski, O | Assis - Accessiblity technology development,
A Joe S | Professor evaluation, and testing of new product designs.
U |, Natl - Energy engineering experience in: Design,
Center for construction, startup, and operation of
Accessibl commercial power plants. Energy audits of
R e industrial and commercial properties and
Transp’n. design of HVAC systems for buildings.
C
H
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