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 The WKU~AMS Institute has just 
completed and submitted our entry for the 
HOLCIM Awards - an International Design 
Competition for Sustainability sponsored out 
of Zurich, Switzerland.  Our concept was 
based on the following AMSi Project -- 
#2010.42: PROJECTINNOVATION.com 
 AMSi extends the academic lessons 
of the classroom to „real-world‟ applications. 
This design team is composed of             
architectural science students and their   
supervising architect/professor. 
 We were engaged to develop an 
advanced facility to support the on-going 
business of Hitcents, an international software / web site developer, and the establishment of a 
research incubator with an electronic data storage center. The client emphasized their desire to 
utilize alternative energy systems and green building materials to showcase their cutting-edge 
technology vis-à-vis a „Billboard Building‟. 
 The genesis of this Project was founded upon the principles of Sustainable Design; our 
specific strategy includes geothermal HVAC benefitting from the Site‟s karsts topography,    
active and passive solar design strategies, green roofs to reduce the heat island effect and 
maximize insulation, day lighting to reduce electrical consumption, a thermal labyrinth for the 
capturing of excess heat generated by the Data Center to promote convection heating and 
cooling, collection of rain water for irrigation, inclusion of indoor plants for oxygen exchange 
and „air scrubbing‟, as well as utilization of renewable and local materials to optimize the green 
aspects of the Facility. The Building‟s orientation and partial subterranean design further     
contributes to this ethic. 
 We adopted the tripartite composition to provide autonomy for each of the three      
primary elements, ADMINISTRATION, RESEARCH LAB, DATA CENTER, and to establish a 
courtyard that optimizes our day lighting and rain water irrigation strategies. This courtyard also 
provides fresh ventilation to the subterranean  parking structure. 

  
3D drawings of the Hitcents project 

Figure 1 

Figure 2 

Figure 3 
Figure 4 
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The Applied Physics Institute (API) is a multidisciplinary center performing research and development projects 
in the areas of nuclear physics, nuclear engineering, material science, nanotechnology, and cyber-physical systems. 
The API‟S mission is to conduct advanced research to solve real world problems, provide educational experiences to 
students, and advance the high tech development of the region.   

The API team consists of 11 faculty members, 4 staff members, and 15 undergraduate and graduate students 
from several WKU departments. API students and faculty are currently working on several projects, including research in 
fundamental and applied nuclear physics, neutron based elemental analysis, wavelet based algorithms for spectral anal-
ysis, nanotechnology based sensors, supervisory control and data systems security, and efficiency of electric energy 
consumption.  
Projects: 
 Supervisory Control and Data Systems (SCADA) Security: Led by Dr. Stacy Wilson, API team is currently 
developing a SCADA security laboratory. This lab will be used to test security risks and vulnerabilities in control sys-
tems, as well as offer a test bed to model new technology that might prevent intrusions into SCADA systems.  
Smart Thermostat and AC Cycling: Under the leadership of Dr. Phillip Womble and Dr. Jonathan Quiton, new technolo-
gy to reduce energy consumption during the summer months is under development. Two systems have been designed. 
The first is an AC cycling switch which uses a WiFi connection to communicate with a master system that monitors tem-
perature and weather conditions. Stochastic algorithms utilize this data to cycle AC compressors in order to reduce peak 
load on the electric grid. The second technology implements the switch into a "Smart" household thermostat. This ther-
mostat gives the home owner a way of reducing energy cost.  
 Wavelet Based Algorithms for Spectral Analysis: In real-world applications of neutron based material identifi-
cation methods, an automated gamma ray spectral analysis is needed. Led by Dr. Bruce Kessler, API researchers have 
started to employ a mathematical analysis technique based on wavelets that simultaneously provides quick, accurate, 
and objective analysis of gamma ray spectra measured using high resolution and low resolution detectors. The algo-
rithm is the subject of a non-provisional patent pending in the U.S. Patent Office; the software package “Peaklet Analy-
sis” that implements the algorithm has been developed.  
 Portable Community Infrastructure Resiliency System (PCIRS): The API researchers recently finished this 

project funded by the National Institute of Hometown Security. The project led by Dr. Womble was completed with col-

laboration from the West Virginia High Technology Consortium and Murray State University. The PCIRS was developed 

to address a need for a light-weight, easily deployable transformer that can be utilized in disaster areas, whether natural 

or man-made. The PCIRS includes the light-weight power converter (LPC) - an electronic transformer which is com-

prised of solid state components reducing weight and size compared to a traditional iron-core type. The system also 

includes a communications package which allows remote LPC operation with satellite or cellular communication in case 

ground communications are unavailable. The package includes a wireless bubble allowing residents of the affected area 

to have voice and data service.  

 Waterborne Threat Interdiction (WTI): The API team led by Dr. Womble recently finished a project funded by 

the National Institute of Hometown Security to develop an underwater threat interdiction system. This project was com-

pleted with collaboration from the West Virginia High Technology Consortium. This project involved the design and fabri-

cation of an underwater transducer capable of generating a 240dB (re. 1µPa) pressure wave in the water.  This intense 

pressure wave would be used to disrupt divers or underwater autonomous vehicles that have been identified as a threat 

in ports or near large shipping lanes.   

 Applied Nuclear Physics: Led by Dr. Ivan Novikov, API team is developing a neutron-based underwater threat 

identification system. This project is funded by the National Institute of Hometown Security. Drs. Alex Barzilov and Phillip 

Womble collaborate with Northrop Grumman to develop neutron based chemical analysis methods. Dr. Womble super-

vises students in studies of Doppler broadening of gamma ray peaks measured in nuclear reactions on light nuclei in-

duced by 14-MeV fusion neutrons.  

 Fundamental Nuclear Physics: Drs. Alex Barzilov and Ivan Novikov participate in the NPDG international col-
laboration. The experiment to measure the parity-violating gamma asymmetry in the capture of polarized cold neutrons 
by para-hydrogen is performed on Spallation Neutron Source in Oak Ridge, TN. This experiment is a high-precision 
measurement of nuclear forces at low energies. Dr. Novikov collaborates with Universidade de Santiago de Compostela 
in Spain and Petersburg Nuclear Physics Institute in Russia in theoretical studies of nucleus-nucleus interactions.  
Nanotechnology Based Sensors: Led by Dr. Vladimir Dobrokhotov, API team is developing the nanospring-mat based 
sensor (“electronic nose”) for explosives detection with collaboration from University of Idaho. The project is funded by 
the Office of Naval Research.  
  

Figure 1 

Figure 2 
Figure 4 Figure 4 

Figure 1: API Staff, Figure 2: PCIRS, Figure 3: WTI, Figure 4: AC Cycling 



Center for          

Biodiversity Studies 

Director: 

Linda Gonzales 

EST 237, 270-745-3151  

linda.gonzales@wku.edu 

 Dr. Elmer Gray and graduate   

student Chris Ferguson have   
started research investigating the 

effects on plants of using various 
materials for mulch. 

 Undergraduate/Gatton Academy 

student, Clarince Esch, is one of 
the winners of the prestigious  
Goldwater Scholarship.  She has 
been working with Dr. Martin Stone 
in field and laboratory research. 

 Graduate student Adam Thomas 

completed data collection for his 
research with Dr. Gordon Jones in 
evaluation of pork products with 
additives/enhancements.  Graduate 
student Lindsey Reynolds has  
been writing her thesis on similar 
research with beef products, also 
directed by Dr. Jones. 

 
 
 
 
 
 

Director: 

Scott Grubbs 

TCNW 107, 270-745-5048  

scott.grubbs@wku.edu 

 Dr. Bruce Schulte traveled to South 

Africa in March to work with Ms. Emily 
McIntire, a WKU M.S. student in the 
Department of Biology. Ms. McIntire is 
evaluating personality types and 
leadership style in African elephants at 
Addo Elephant National Park in South 
Africa. 

 Margaret Hook (WKU M.S. student) 

gave a talk on the effect of predation 
risk on African elephant behavior at 
the 41st Annual WKU Student    
Research Conference. Ms. Hook is 
also conducting her research at Addo 
Elephant National Park in South 
Africa. 

 Carly Sinderbrand (WKU M.S.    

student) gave a talk on examining the 
dominance-stress hypothesis in the 
domestic horse (Equus caballus). Ms. 
Sinderbrand was awarded the best 
graduate student paper in the natural 
sciences for her session. 

 Dr. Phil Lienesch received a research 

grant to study fish spawning behavior 
with his graduate student, Derek 
Rupert, at the Wendell H. Ford   
Regional Training Center in western 
Kentucky. 

 

 

 

 

 

 

Director: 
Kenneth Crawford 
TCNW 211, 270-745-6005  
kenneth.crawford@wku.edu 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Biotechnology         

Center 

Agriculture Research  

and Education Complex 

Director: 

Alex Barzilov 

TCCW 214, 270-745-5484  

alexander.barzilov@wku.edu 

 Dr. Bruce Kessler presented  a paper 

"Wavelet-Based Analysis of Neutron-
Induced Photon Spectral Data" at the Int. 
Conf. on Nuclear Applications of    
Accelerators in Knoxville, TN.  

  Dr. Alex Barzilov presented a paper 

"The Use of DT Fusion Neutrons in 
Prompt Gamma Analysis of Large 
Samples" at the Int. Conf. on Modern 
Trends in Activation Analysis in College 
Station, TX. 

  Dr. Stacy Wilson leads development of 

a SCADA security laboratory, to study 
security risks and vulnerabilities in 
industrial control systems. 

 Drs. Alex Barzilov and Ivan Novikov 

participate in the international NPDG 
collaboration: the experiment to measure 
the parity-violating gamma asymmetry in 
the capture of polarized cold neutrons by 
para-hydrogen is  performed on Spalla-
tion Neutron Source in Oak Ridge, TN.  

  Drs. Alex Barzilov and Phillip Womble 

collaborate with Northrop Grumman to 
develop neutron based chemical   
analysis methods. 

  Dr. Mikhail Khenner submitted  a paper 

"Formation of organized nanostructures 
from unstable bilayers of thin metallic 
liquids" (with Sagar Yadavali and Ramki 
Kalyanaraman, UTK) to Physics of Fluids. 

Applied                  

Physics Institute 

Director: 

Claire Rinehart 

TCNW 121, 270-745-5997  

claire.rinehart@wku.edu 

 

Bioinformatics & Information          

Science Center 

Architectural and 

Manufacturing Science 

Institute 

Director: 

Neal Downing 

EST222, 270-745-6302  

neal.downing@wku.edu 
 
Ten Year AMSI Summary: 

 AMSI has serviced 355 Projects. 

 AMSI has compensated 71 

Students Engaged in „real-world‟ 
Projects. 

 AMSI has had 15 Students 

Attended or Graduated from 
Master of Architecture. 

 AMSI has received a total of 

$288,686.94 Revenue from 
Project Fees.  

 AMSI has a total of 

$16,962,000.00 in Built Value of 
Realized Projects  

Center for Water Resource 

Studies 

Director: 

Andrew Ernest 

COHH 2109, 270-745-2761  

andrew.ernest@wku.edu 

 During the quarter, CWRS was 

awarded a homeland security 
contract through the National 
Institute for Hometown Security 
to evaluate the economic     
impacts on, and resiliency of, 
communities that experience 
long-term water service       
disruptions. 

 CWRS representatives attended 

the Kentucky Water and    
Wastewater Operators         
Association's annual conference 
in Louisville, KY on March 28-30, 
2011.  An exhibit to promote the 
Water Training Institute was 
displayed at the conference. 

 Four courses toward an       

Associate Degree in Water  
Resource Management were 
offered this semester.  NSF and 

EPA grants provided partial 
funding for development of the 
degree program, which expects 
its first graduates in December 
2011. 
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— Applied Research In The News — 



Director: 

Chris Groves 

EST 401, 270-745-5201  

chris.groves@wku.edu 

 An Institute team created          

environmental education programs 
at Harrison‟s Cave for the govern-
ment of Barbados. While there, they 
also met with that country‟s Minister 
of the Environment to report on joint 
research and education efforts. 

 In collaboration with Purdue     

University, Jason Polk‟s rainfall 
isotope data were used to map out 
atmospheric chemistry patterns from 
the major Groundhog Day Storm of 
February 2011 

 In Paris UNESCO approved a new 

international scientific program 
“Environmental Change and     
Sustainability in Karst               
Systems.”  Institute Director Chris 
Groves will serve as co-Leader.  

  Lee Anne Bledsoe and Ben Miller, 

with graduate students Sean 
Vanderhoff and Dalene Smith   
attended the Tennessee Water 
Resources Symposium 

 Ben Miller was awarded the      

Department of Geography and 
Geology's Outstanding Geoscience 
Graduate Student in the Physical 
Sciences award. 

 Sean Vanderhoff presented      

research results from USDA-funded 
work on agricultural impacts on 
groundwater quality the 41st Annual 
WKU Student Research Conference. 

 ARTP Office 

Ogden College of Science 

and Engineering              

COHH 2116                                  

1906 College Heights Blvd.     

Bowling Green, KY 42101       

270-745-8892                      

270-745-8893 Fax 

 

 

 Blaine Ferrell                       

Director, Dean OCSE               

COHH 2114                                

270-745-4448                       

blaine.ferrell@wku.edu 

 Shivendra Sahi                         

Assistant Director                   

TCNW 105                               

270-745-6012                        

shiv.sahi@wku.edu 

 Marilyn Anderson                    

Assistant to the Dean               

COHH 2110                               

270-745-8891                         

marilyn.anderson@wku.edu 

 Cindy Graham                          

Administrative Research 

Assistant                                  

COHH 2111                               

270-745-8890                        

cindy.graham@wku.edu 

 Emilee England          

Research Services           

Coordinator                     

COHH 2115                               

270-745-8895                        

emilee.england@wku.edu 

  Wanda Johnson                         

Operations Specialist              

COHH 2113                               

270-745-8894                     

wanda.johnson@wku.edu 

 Lisa Haynes                             

Office Coordinator                  

EST 438                                  

270-745-3252                        

lisa.haynes@wku.edu 

 Sharon McGowan                      

Office Associate                        

COHH 2116                               

270-745-8892                         

sharon.mcgowan@wku.edu 

Website:  

http://www.wku.edu/artp 

Feedback:                                         

lisa.haynes@wku.edu 

Director: 

Kevin Schmaltz 

EBS 2210, 270-745-8859  

kevin.schmaltz@wku.edu 

 EE Seniors are implementing: Elephant 

Forage Disruption System with Biology 
Dept., Hybrid vehicle conversion to    

Plug-In Hybrid, control upgrade to Void 
Detection Robot, and feasibility study for 
Heath Co. 

 ME Seniors are implementing:  Paper 

Media Separation and Fascia Automated 
Drill projects for GM Corvette, Crane 
Maintenance Awareness Barrier project 
for Logan Aluminum, Hole Punch     
prototype project for Lexmark,        
Greenhouse Bioheating project for WKU 
Ag Dept., NASA Lunabotics competition 
and SAE Mini Baja competition entries.  
All projects are design, build and test. 

 EE Juniors are developing test bed for 

electric-assisted bicycle design. 

 EE and ME students worked with Ron 

Rizzo on Disposable Remotely Operated 
Submersible, Four-Axis CNC Concrete 
Engraver and inexpensive, portable robot 
for cave exploration or bridge and dam 
inspection. 

 The WKU Tau Beta Pi and Department  

of Engineering conducted the 11th annual 

Kentucky Bluegrass LEGO Robotics 
Competition on February 26 at Drakes 
Creek Middle School.  Over 250       
students, coaches and supporters from 
13 area elementary and middle schools 
participated by building a robot to     
negotiate a simulated Corvette plant 
track.. 

Director: 
Michael Carini 
TCCW 229, 270-745-6198  
mike.carini@wku.edu 

 IASS students Owen Gaulle and Ben 

Garayua were the first participants in a 
new joint program between WKU, the 
University of Alabama in Hunstville and 
the Marshall space flight center to 
extend the research opportunities in 
Space Science for WKU students. 

 In January, IASS member Dr Rachel 

Campbell visited 4th graders at Warren 
Elementary for a lively discussion about 
what constitutes a planet. 

  IASS students Schuyler Wolff and 

Suzanna Sadler presented posters at 
the 217th Annual Meeting of the    
American Astronomical Society held in 
Seattle, Washington. 

 IASS professor and director of the 

Hardin Planetarium, Dr Roger Scott 
premiered a highly innovative new show 
titled "Celestial Motions" which      
described how the Sun, moon and 
Planets appear to move in the sky at 
various locations on Earth. 

 The annual WKU Physics Olympics, 

with generous support from IASS faculty 
and students, was held in February for 
teams of local high school stu-
dents.  This years theme was "Power 
Puzzle".  

 In March IASS staff and students hosted 

a Star Party to coincide with the closest 
approach of Saturn to the Earth. 

 IASS Staff assisted students in the    

Planetarium during their Navigation Super 
Saturday class testing out their homemade 
sextants. 

Engineering              

Services Center 

Hoffman Environmental 

Research Institute 

Institute for Astrophysics 

and Space Science 

Institute for Combustion Science 

and Environmental Technology 

Director: 

Wei-Ping Pan 

2413 Nashville Rd.,                           

270-745-2272  

wei-ping.pan@wku.edu 

 Drs.Yan Cao, and Wei-Ping Pan 

made a presentation entitled “Novel 
Oxygen Carriers for Coal-Fueled 
Chemical Looping Combustion” 
during the U.S. DOE Annual   
Review meeting, in Washington DC 
on February 1, 2011. 

 Drs. Yan Cao, and Wei-Ping Pan 

made a presentation entitled “One 
Step Bio-Diesel Production via 
Catalytic-assisting and in-site  

Coupling of Bio-oil.                 
Transesterification and Synthesis 
Gas Supercritical Methanol     
Synthesis” during the U.S. DOE, 
Annual Review meeting in February 
25, 2011. 

Director: 

Stuart Foster 

EST 304, 270-745-5983  

stuart.foster@wku.edu 

 Students affiliated with the KCC 

presented posters on the May 2010 
Mid-South Flood at the National 
Severe Weather Workshop in    
Normal, Oklahoma. 

 Faculty affiliated with the KCC gave 

an invited presentation at the     
Kentucky Rural Water Association 
Meeting in Bowling Green. 

 The Kentucky Mesonet added its 56th 

station with a new site in Bath   
County. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Director: 

Advanced Materials 

Institute 

Aaron Celestian 

EST 433, 270-745-5977  

aaron.celestian@wku.edu 

 Recently, Samantha Kramer, has 

successfully defended her Master‟s 
Thesis titled, “Determining the ion 
exchange mechanisms of Strontium 
into a Niobium doped titanosilicate.”   

 AMI had four Best Paper or Poster 

winners at the WKU Student      
Research Conference: Yan-Fen Li, 
Vivek Badwaik, Amar Patel, and 
Shelby Rader. 

 Graduate student Yan-Fen Li just had 

a paper published in Inorganic   
Chimica Acta titled, “Self-assembly of 
1D metalloporphyrin array within 
pseudo-hexagonal channels of  
polyoxometalates.” 

 Raja Dakshinamurthy had a paper 

published titled “Single-step green 
synthesis of highly monodispersed 
spherical Gold nanoparticles for 
applications in Chemistry and    
Biology.” 

 Aaron Celestian had a paper     

published titled “In situ x-ray diffrac-
tion study of Cs+ exchange in proto-
nated zirconium trisilicate.” 

 Raja Dakshinamurthy had 10 students 

present at local to international  
conferences in the last 3 months. 

 A multi-institutional multi-million dollar 

NSF grant proposal was submitted 
with Aaron Celestian as a Co-PI to 
investigate major plate tectonic events 
and their influences on global climate 
and ocean chemistry over the last 600 
million years. 

Kentucky 

Climate Center 


