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Engineering_Research@iowa

n Overview of CoE research 
activities & capabilities 

n Vision, challenges and plans
nMeet some of our key 

researchers
n Tour of the SC



engineering @iowa



First Class Faculty

n # of NAE and fellows
n 13 named faculty
n # of NSF PECASE and 

CAREER awards
n Faculty providing 

interdisciplinary 
leadership

n Editorships
n Over 160 new awards 

(>2 new awards per 
faculty) totaling >$26M 

n Expenditures of >$27M, 
triple value in last 
decade, $330K/faculty



Graduate Fellowships

n Nine UI Students Engineering Students 
Won NSF Graduate Fellowships

n Active in NIH and USDA Trainingship
programs through CBCB

n …..other info …



Undergraduate Research

n Include also enterprenuerial efforts



First Class Facilities

> 15 facilities> 15 facilities



nnComputerComputer--aided design and simulationaided design and simulation
nnHuman factorsHuman factors
nnEnvironmental health and sustainability Environmental health and sustainability 
solutions solutions 
nnBiotechnologyBiotechnology
nnMedical informatics and imagingMedical informatics and imaging
nnHydraulics and water/air resourcesHydraulics and water/air resources
nnPhotoPhoto--polymerizationpolymerization

Selected Areas of Research Selected Areas of Research 
ExcellenceExcellence



Center for Computer Aided DesignCenter for Computer Aided DesignCenter for Computer Aided Design

HumanHuman--system system 
interactionsinteractions

nn Design sensitivity Design sensitivity 
analysis and optimizationanalysis and optimization

nn Digital human simulationDigital human simulation
nn Robotics and kinematicsRobotics and kinematics
nn Computational solid Computational solid 

mechanicsmechanics



IIHR--Hydroscience & 
Engineering
IIHRIIHR----HydroscienceHydroscience & & 

EngineeringEngineering

nn One of the worldOne of the world’’s premier s premier 
fluids research laboratories fluids research laboratories 
with focus areas in:with focus areas in:
nn Fluid dynamicsFluid dynamics
nn Environmental hydraulicsEnvironmental hydraulics
nn Water and air resourcesWater and air resources

nn Major Hydraulic Laboratory Major Hydraulic Laboratory 
renovation recently completedrenovation recently completed

nn New Lucille A. Carver New Lucille A. Carver 
Mississippi Riverside Mississippi Riverside 
Environmental Research Environmental Research 
StationStation——Fairport, IowaFairport, Iowa



IIHR--Hydroscience & 
Engineering
IIHRIIHR----HydroscienceHydroscience & & 
EngineeringEngineering

Lucille A. Carver Mississippi Riverside Lucille A. Carver Mississippi Riverside 
Environmental Research StationEnvironmental Research Station

••Study of the river's response toStudy of the river's response to
allall natural and mannatural and man--made made 
influences influences 

••Only one of its kind, operated by Only one of its kind, operated by 
a universitya university
••MultiMulti--disciplinary research and disciplinary research and 
educational opportunitieseducational opportunities



CoE Provides Interdisciplinary 
Research Expertise & Leadership
CoECoE Provides Interdisciplinary Provides Interdisciplinary 
Research Expertise & LeadershipResearch Expertise & Leadership

nnBiotechnology Byproducts ConsortiumBiotechnology Byproducts Consortium

nnCenter for Center for BiocatalysisBiocatalysis and and BioprocessingBioprocessing

nnCenter for Global and Regional Center for Global and Regional 
Environmental ResearchEnvironmental Research

nnCenter for Health Effects of Center for Health Effects of 
Environmental ContaminationEnvironmental Contamination

nnNIEHS NIEHS -- Environmental Health Sciences Environmental Health Sciences 
Research CenterResearch Center

nnInstitute for Rural and Environmental Institute for Rural and Environmental 
HealthHealth

nnIowa Injury Prevention Research CenterIowa Injury Prevention Research Center

nnNational Advanced Driving SimulatorNational Advanced Driving Simulator

nnOptical Science and Technology CenterOptical Science and Technology Center

nnPublic Policy CenterPublic Policy Center

nn OrthopaedicOrthopaedic Biomechanics LaboratoryBiomechanics Laboratory

nn Center for Environmentally Beneficial Center for Environmentally Beneficial 
CatalysisCatalysis

nn 14% of faculty hold 14% of faculty hold 
secondary and tertiary secondary and tertiary 
appointments in other appointments in other 
Engineering departments Engineering departments 
and UI colleges, including and UI colleges, including 
Liberal Arts and Sciences, Liberal Arts and Sciences, 
Medicine, Nursing, Public Medicine, Nursing, Public 
Health, and Urban and Health, and Urban and 
Regional PlanningRegional Planning

nn 50% of engineering faculty 50% of engineering faculty 
have affiliations with major have affiliations with major 
University research centers University research centers 
and institutesand institutes



Human Factors & Simulation @iowa



The Ever-Changing Face  of Engineering 
Research: Multiscale (from nano to terra), 

Increasing Complexity, Holistic Views , Sensing the 
World, Critical Infrastructure, Environmentally 

Beneficial Engineering, Health-Centric …..



Vision for the Future
“Think beyond…”
Vision for theVision for the FutureFuture
““Think beyondThink beyond…”…”

Faculty of national distinctionFaculty of national distinction
nn Attracting and developing Attracting and developing ““starstar”” facultyfaculty

Students of national distinctionStudents of national distinction
nn Recruiting top undergraduate and graduate Recruiting top undergraduate and graduate 

studentsstudents

Programs of national distinctionPrograms of national distinction
nn Technological Entrepreneurship CertificateTechnological Entrepreneurship Certificate
nn Program for Enhanced Design ExperienceProgram for Enhanced Design Experience
nn Center for Technical CommunicationCenter for Technical Communication
nn Internationalizing the curriculumInternationalizing the curriculum
nn Enhancing Undergraduate research opportunitiesEnhancing Undergraduate research opportunities
nnGrowth in research excellenceGrowth in research excellence



New Initiative: Digital Humans and 
Virtual Reality for Future Combat 
Systems



New Initiative in Reliability – Opportunity 
associated with the newly established SAE G-11 
Probabilistic Methods Committee / Mission of 
“Ground Vehicle Subcommittee”



Priority: Building Even Closer Ties with 
Health Sciences
Priority: Building Even Closer Ties with Priority: Building Even Closer Ties with 
Health SciencesHealth Sciences

Uniquely IowaUniquely Iowa
nnAll sixAll six disciplines disciplines 
have close teaching have close teaching 
and research ties with and research ties with 
all fiveall five Health Health 
Sciences colleges on Sciences colleges on 
one campusone campus

Biomedical

Chemical and 
Biochemical

Civil and 
Environmental

Electrical and 
Computer

Industrial

Mechanical

Medicine

Pharmacy

Dentistry

Nursing

Public 
Health



nnHigh performance computational and High performance computational and 
informational resource, with informational resource, with 
interdisciplinary research in: interdisciplinary research in: 

nn Basic life sciencesBasic life sciences
nn Applied medicineApplied medicine

nnAdministered by Engineering and MedicineAdministered by Engineering and Medicine
nnResearchers from Engineering, Medicine,          Researchers from Engineering, Medicine,          
Liberal Arts and Sciences, Public Health,       Liberal Arts and Sciences, Public Health,       
Business, Pharmacy, Dentistry, Nursing Business, Pharmacy, Dentistry, Nursing 
and  Graduate Collegesand  Graduate Colleges
nnHelps medical researchers study autism, Helps medical researchers study autism, 
hypertension, cystic fibrosis, cancer, and hypertension, cystic fibrosis, cancer, and 
visionvision--related diseasesrelated diseases
nnNew NIH Cancer Computing Research New NIH Cancer Computing Research 
NodeNode
nnJoint faculty recruitment activitiesJoint faculty recruitment activities

Center for Bioinformatics and Center for Bioinformatics and 
Computational BiologyComputational Biology



nBuild a 4-lane highway between 
Medicine and Engineering
nIncrease national and worldwide 
visibility of  the University, CoM, and 
CoE as the primary center of medical 
imaging
nBuilt a basis for entrepreneurial 
ventures in medical imaging with 
economic advantage to the State of 
Iowa
nSupport research transition into daily 
clinical applications
nAttract highest-quality faculty, 
graduate students, and post-docs
nCapitalize on the opportunities 
presented by the newly established 
National Institute of Biomedical 
Imaging and Bioengineering of the 
NIH

Initiative on Enhancing Interdisciplinary 
Biomedical Imaging and Image Analysis 
Research



Proposed National Center for Proposed National Center for 
Biofluid Mechanical Computing Biofluid Mechanical Computing 

(NCBMC)(NCBMC)
College of Engineering (CoE)

Biomedical Eng.
Mech. and Ind. Eng.

Chem. and Biochem. Eng.
CBCB

IIHR-Hydroscience and Eng.

College of Medicine 
(CoM)

Clinical and Basic Sc. 
Investigators

College of Liberal Arts
and Sciences (CLAS)

IT Services

NCBMC

Emerging Initiative in Emerging Initiative in BiofluidsBiofluids



Nanotechnology – An Emerging Initiative



Priority: Further Fostering Industrial 
Interactions & Economic Development

n Faculty # of patents
n Significant number of business grants (~25% of 

CoE research expenditures from businesses)
n Web summary.. Fred..
n NSF University/Industry Cooperative Research 

Centers
- Photo-polymerization
- Center for Virtual Proving Ground Simulation



Program for Enhanced Design 
Experience
Program for Enhanced Design Program for Enhanced Design 
ExperienceExperience

•• Exposing students in a Exposing students in a 
teamteam--based setting to based setting to 
solve realsolve real--world world 
industrial problemsindustrial problems

DeereDeere--DubuqueDubuque
AlcoaAlcoa
General Electric General Electric 
HON Industries HON Industries 
MaytagMaytag
MonsantoMonsanto
PellaPella
Rockwell CollinsRockwell Collins



Iowa Values Vision

n We need a broader vision of value fund 
n Value added of course!
n But build upon – “value based”
n Sustainable
n Healthy (human and environmental 

perspectives) and just



CoECoE VisionVision

The sustainability
challenge

The global economy

$

Innovative engineering to Innovative engineering to 
address issues such as water, address issues such as water, 
environment, transportation, environment, transportation, 
sustainable use of resources, sustainable use of resources, 
development and management development and management 
of infrastructure, efficient, of infrastructure, efficient, 
competetivecompetetive manufacturing….manufacturing….



Center for Environmentally Center for Environmentally 
Beneficial CatalysisBeneficial Catalysis



CoE Idea Incubator

Goal: to facilitate focused, strategic, 
and forward-looking discussions of 
future research directions and 
opportunities.

The possibilities are left up to your imagination!

Long Term Aspiration: Create an
Advanced Studies Institute



Emerging Opportunity: Consortium of 
Universities for Advancement of 
Hydrologic Science, Inc. – NSF Supported

n Leadership - Witold F. 
Krajewski CEE/IIHR

n Chance to bring a 
national facility to UI

n Design of Blueprint 
Observational Network 
for a Hydrologic 
Observatory funded

n Physical facility needed 
– discussions begun



Challenges

n Space
n Resources (start-up funds, …)
n Rewards
n Alligning and enhancing our graduate 

programs to reflect interdisciplinary 
nature of our research



www.engineering.uiowa.eduwww.engineering.uiowa.edu




