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Seattle things to do

¸Restaurant tips

¸What to see (for the engineer in all of you)

¸ THE UNIVERSITY OF WASHINGTON

¸ The Hiram M. Chittenden Locks

¸ The Boeing Facility Tour

http://www.rays.com/new/?p=2
http://www.waterfrontpier70.com/waterfrontpier70/home.htm
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Thesis-Integrated LCA: a graduate course at 
the UW

¸ Since 2003, a course inLife 
Cycle Assessment (ME515) has 
been taught to graduate 
students in engineering, 
forestry, business 
administration, and public 
policy at the UW. 
¸ The course is project -based and 

relies on discussion-rich lectures 
and instructor feedback for ȰÊÕÓÔ-
in -ÔÉÍÅȱ project support. 
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ME515 LCA Projects

¸ Feedbackis provided through a project 
proposal and three interim reports , 
the first describing the goal and scope of 
their project, the second describing and 
presenting their inventory analysis and 
the third describing their impact 
characterization. 

¸ The final report combines the three 
interim reports (with responses to 
instructor comments and suggestions 
for data sources and modeling 
techniques), and adds the student's 
interpretation of the results. 

Although student projects are often 
limited in scope and by simplifying 
assumptions, computational 
nuances, and all LCA phases are 
implemented within the 10-week 
quarter.

Project proposal

http://images.google.com/imgres?imgurl=http://farm1.static.flickr.com/26/46294818_27af1182a1.jpg&imgrefurl=http://www.flickr.com/photos/pleeker/46294818/&h=332&w=500&sz=150&hl=en&start=80&usg=__JVduv8uPtyLnfb9IQSpWzyOahbU=&tbnid=zo2UuTQ4kJP_nM:&tbnh=86&tbnw=130&prev=/images?q=husky+stadium&start=72&gbv=2&ndsp=18&hl=en&sa=N
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ME515 Syllabus

¸ Designed to provide 
ȰÊÕÓÔ-in -ÔÉÍÅȱ support 
for student LCA 
projects. 

¸ As shown, the course is 
inventory centric

Weeks 1-2 Introduction 

Goal and scope definition 

**Project proposal due 

Weeks 3-4 The basic model for inventory analysis

Inventory data sources 

**Goal and scope report due 

Weeks 5-6 The refined model for inventory analysis 

Week 7 Impact Assessment 

** Inventory analysis due 

Week 8 Interpretation 

**Impact assessment due 

Week 9 LCA applications, tools, and status 

Week 10 BRIEF oral reports given in class (15 min)

**Final reports due
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Course resources

¸ Textbook: Heijungs, R., S. Suh The 
Computational Structure of Life Cycle 
Assessment, Kluwar Academic 
Publishers

¸ Standards: ISO 14040:2006 and ISO 
14044:2006 

¸ Various articles

¸ The course website
¸ Including  access to a variety             

of data sources
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2 pages within the course website     
provide data or links to data sources

¸ The LCA Database Projects page

¸ The More LCA Data Sources page
¸ For all sources, there is quite a bit of 

data quality discussion
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ME515 Student LCA Project 
Selection

¸ Project selection is key to student engagement and life 
long application of the concepts learned.  

¸ Each student analyzes a product or process related to 
their graduate thesis or dissertation , a job-related 
project, or a personal interest



Example ME515 LCA Project Topics (the early years)

Project topic Functional unit
Basis for project 
selection

PFSA (a Proton Exchange Membrane fuel cell 
membrane)

0ÒÏÐÕÌÓÉÏÎ ÏÆ Á ρυσς ËÇ ȰÇÅÎÅÒÉÃ 
ÖÅÈÉÃÌÅȱ ɉͯτȢς ËÇ 0&3!Ɋ ÏÖÅÒ ρς ÙÅÁÒÓ

LCA MSME thesis

The contribution of material transport to the 
steel life cycle

Production and delivery to 

manufacturing 1,000 kg steel

LCA MSME thesis

Hydrogen solid oxide fuel cell balance of plant 
designs

Provision of 40 MW of continuous 
power over 40 years

LCA MSME thesis

Douglas fir timber management intensities 10,305 ft3 harvested timber at age 45 LCA PhD 
Dissertation 

Halon 1301 alternatives FM-200 (HFC-227ea) 
and Intergen

Design concentration at which human 
life can be sustained

Job-related project 
(US Coast Guard)

Water use and contamination for virgin and 
recycled pulp

Production of 1,000 kg pulp International 
ÓÔÕÄÅÎÔȭÓ ÐÅÒÓÏÎÁÌ 
interest

Aircraft galley mats Floor coverage of 12 ft2 area over 20 
years 

Job-related project 
(Boeing)

An automated sonicatingmachine for 
pathogen sample testing

Analysis of X samples per day with no 
occurrences of cross contamination

Non-LCA MSME 
thesis

The Dow Jones Sustainability Index US$100,000 of company annual 
revenues

"ÕÓÉÎÅÓÓ ÓÔÕÄÅÎÔȭÓ 
personal interest

Bio-hazardous materials used in DNA analysis Analysis of 24 samples per hour Non-LCA MSME 
thesis

.ÉËÅȭÓ investment in two environmental 
programs (Re-Use-a-Shoe & organic cotton)

Investment of US$100,000 "ÕÓÉÎÅÓÓ ÓÔÕÄÅÎÔȭÓ 
personal interest

Seung-Jin LeeJ

Liila Woods, Senior Analyst, Five WindsJ

Edie SonneHall. Manager, Environmental Affairs at WeyerhaeuserJ



Example ME515 LCA Project Topics (more recently)

Project topic Functional unit
Basis for project 
selection

Flooring Materials: Oak vs. Bamboo 1 m2 of finished floor,lasting 30 years ÓÔÕÄÅÎÔȭÓ ÐÅÒÓÏÎÁÌ 
interest

Conventional and Organic Apples Grown in 
Yakima, WA

one large edible apple related to the 
ÓÔÕÄÅÎÔȭÓ ÉÎÔÅÒÎÓÈÉÐ

Carbon Capture and Sequestration Process 
at the UW Power Plant

tons of CO2 at the storage site for a one 
year period

related to the 
ÓÔÕÄÅÎÔȭÓ ÉÎÔÅÒÎÓÈÉÐ

Hot Mix Asphalt and Porous Pavement 
Parking Lots

paved area to park 100 vehicles (over 40 
years)

Non-LCA MSCEE 
thesis

Distributed Energy Technologies 10kWh of electricity annually

for 30 years

ÓÔÕÄÅÎÔȭÓ ÐÅÒÓÏÎÁÌ 
interest

Waste to Ethanol in WashingtonState one metric tonne of MSW waste managed LCA MSME thesis

I-5 Pavement Replacement one lane mile of rehabilitated highway 
(that will last 50 years)

Non-LCA MSCEE 
thesis

Hybrid inorganic-organic photovoltaic cells 
via protein-seeded solution processing

pending (this years class) Non-LCA PhD 
Dissertation 

Lignin derived carbon supercapacitorsfor 
efficient energy storage

pending (this years class) Non-LCA PhD 
Dissertation 

Aleain the use of biojet production pending (this years class) LCA PhD 
Dissertation 

Supercritical Water Gasification based on 
woody-biomass feedstocks

pending (this years class) Non-LCA PhD 
Dissertation 

This year, the influence of our NSF 
IGERT can be seen.

Mike NoonJ

Elliott Schmidt J

Ken FairesJ

Ezra KahnJ

http://www.google.com/imgres?imgurl=http://people.moreheadstate.edu/students/agdyer01/images/apple_clipart_1.jpg&imgrefurl=http://people.moreheadstate.edu/students/agdyer01/files/lessonplan2.html&h=210&w=210&sz=7&tbnid=0tEwnyHjRM0J::&tbnh=106&tbnw=106&prev=/images?q=apple+clipart&usg=__gxz_5Gba4nW2XMBcWwwaiQoBpW0=&sa=X&oi=image_result&resnum=2&ct=image&cd=1


Use of COREprocess models
¸ ME515 student projects can be built around a core process 

model , sometimes are resenting materials/products/processes 
in development at the UW
¸ When the models are parametric, students have the ability to assess the 

life cycle implications of variation important operating parameters 

CORE  
process 
model

But note that the quarter is quite short

http://images.google.com/imgres?imgurl=http://www.handshakeguides.com/images/apple core.jpg&imgrefurl=http://www.handshakeguides.com/Publication.htm&h=1064&w=1600&sz=320&hl=en&start=5&um=1&usg=__w9cka2u2vZ0i8mGLyKJxpeULHvo=&tbnid=gsdOWzgz3_QqWM:&tbnh=100&tbnw=150&prev=/images?q=apple+core&um=1&hl=en&rlz=1T4FUJB_enUS258US258
http://images.google.com/imgres?imgurl=http://www.handshakeguides.com/images/apple core.jpg&imgrefurl=http://www.handshakeguides.com/Publication.htm&h=1064&w=1600&sz=320&hl=en&start=5&um=1&usg=__w9cka2u2vZ0i8mGLyKJxpeULHvo=&tbnid=gsdOWzgz3_QqWM:&tbnh=100&tbnw=150&prev=/images?q=apple+core&um=1&hl=en&rlz=1T4FUJB_enUS258US258
http://images.google.com/imgres?imgurl=http://www.corereactive.com/corebrand-images/applecore.jpg&imgrefurl=http://www.corereactive.com/core_process.htm&h=381&w=400&sz=79&hl=en&start=1&um=1&usg=__46myrfwtXPSYzf75Mt3EMvx44AE=&tbnid=NGbTipSI6_aZkM:&tbnh=118&tbnw=124&prev=/images?q=apple+core&um=1&hl=en&rlz=1T4FUJB_enUS258US258
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[ŜǘΩǎ ƭƻƻƪ ƳƻǊŜ ŎƭƻǎŜƭȅ ŀǘ о 
example ME515 student projects

¸ Critique of core modeling approaches, inventory and 
impact assessment data acquisition, and student 
challenges throughout the quarter.  Looking at

¸ Applied research
¸ LCA of I-5 Pavement Replacement (related to applied research in UW 

Civil Engineering ).  

¸ LCA of Pacific Northwest forestry operations (related to applied 
research in the UW College of Forest Resources), and 

¸ Basic research
¸ LCA of magnetic semiconductor materials in microprocessor chips 

(related to basic research in UW Materials Science and Engineering )

http://images.google.com/imgres?imgurl=http://www.davidlnelson.md/Cazadero/CazImages/DouglasFir10.jpg&imgrefurl=http://www.davidlnelson.md/Cazadero/DouglasFir.htm&h=463&w=626&sz=64&hl=en&start=1&usg=__Ms9_xTp6K7J7pELexGxsMC2zmU0=&tbnid=uVZrfFFAG_qZkM:&tbnh=101&tbnw=136&prev=/images?q=douglas+fir&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.carsareevil.com/images/Seattle Traffic.jpg&imgrefurl=http://www.carsareevil.com/commuting/&h=1000&w=667&sz=591&hl=en&start=9&usg=__j214wQ11m7alHeQSV0HPJHUrTOg=&tbnid=fMNTXsxhX5W9aM:&tbnh=149&tbnw=99&prev=/images?q=i-5+seattle&gbv=2&hl=en
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LCA of I-5 Pavement 
Replacement

¸ Goal: compare Portland 
Cement Concrete (PCC) 
and hot mix asphalt (HMA) 
pavement placements

¸ FU: one lane mile of 
rehabilitated highway (that 
will last 50 years)

¸ System boundaries

PCC removal and replacement system

PCC removal and HMA placement system

BY Craig Weiland, currently a 
graduate student in UW CEE


