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The UAH Propulsion Research Center (PRC) is in its 30th year at the University of Alabama in 

Huntsville (UAH). The mission of the Propulsion Research Center is to provide an environment 

that connects the academic research community with the needs and concerns of the propulsion 

community while promoting an interdisciplinary approach to solving propulsion problems. This 

paper summarizes recent metrics from academic and research programs. The emphasis this year 

is highlighting the production of close to 500 refereed publications over the past 30 years and 

highlighting the growth of the Mechanical and Aerospace Engineering program at UAH during 

that same time.  The PRC continues to be a resource to perform both fundamental and applied 

research. It is also a significant contributor to workforce development in the propulsion and 

energy fields. 

I. Introduction 

The Propulsion Research Center (PRC) marked its 30th year as a University of Alabama in Huntsville (UAH) 

research organization in 2021. This paper is part of a series of annual updates1 ,2 , about PRC strategic goals, research 

activities, research capabilities, and history. The past PRC overview papers include a summary of the first 13 years of 

operations in 2004 [1], a 25
th anniversary review in 2016[2], an overview of nine technical research areas in 2017[3], a 

description of fifteen laboratories in 2018[4], our recent strategic plan in 2019[5], and a review of 29 years of graduate 

student production in 2020[6]. This paper highlights PRC faculty and student refereed publication production covering 

the last 30 years. For this paper, the works are cross-referenced by the faculty or staff authors of those publications. This 

paper also summarizes recent PRC research metrics and academic programs at the Mechanical and Aerospace 

Engineering Department at UAH. 

A. PRC Mission and Strategy 

The mission of the PRC is to provide an environment that connects the academic research community with the 

needs and concerns of the propulsion community, while promoting an interdisciplinary approach to solving propulsion 

problems. Individuals and groups within the university collaborate to achieve the PRC’s research goals. Researchers 

from government laboratories, other universities, small businesses, and the aerospace industry also collaborate with the 

PRC. This environment produces leading-edge research results and scholarly activity leading to new discoveries and 

significant workforce development. 

                                                           
1 Professor of Mechanical & Aerospace Engineering /Director of the Propulsion Research Center, Department of 

Mechanical & Aerospace Engineering, 301 Sparkman Drive, Olin B. King Technology Hall, Room S226, Huntsville, 

AL 35899, and AIAA Associate Fellow.   
2 Professor of Mechanical & Aerospace Engineering /Eminent Scholar of Propulsion, Department of Mechanical & 

Aerospace Engineering, 301 Sparkman Drive, Olin B. King Technology Hall, Room S236, Huntsville, AL 35899, and 

AIAA Senior Member.   
3 Professor of Industrial and Systems Engineering/Eminent Scholar of Systems Engineering, Department of Industrial 

and Systems Engineering, 301 Sparkman Drive Olin B. King Technology Hall, Room N151, Huntsville, AL 35899, and 

AIAA Senior Member.   
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Fig. 1.  The 2021 PRC Organization Chart. 

Figure 1 shows the current PRC Organization Chart. Research centers at UAH are interdisciplinary business units 

that focus on specific technical disciplined areas. The Propulsion Research Center is an assembly of faculty, students, 

and support staff who work in research teams on projects related to propulsion and energy topics. Each box in Figure 

1 represents a research topic area in the organization. Currently, there are over one hundred faculty, staff, and students 

associated with PRC research activities. 

The PRC Director, Dr. Robert Frederick, oversees all operations and leads a research group in Propellants and 

Energetics. The PRC Deputy Director, Dr. L. Dale Thomas, advises in strategic planning and is the Eminent Scholar 

in Industrial and Systems Engineering, the Director of the Alabama Space Grant Consortiums, and the leader of his 

own Propulsion Systems Integration research team.  The Eminent Scholar in Propulsion, Dr. Phillip Ligrani, holds a 

named chair that resides in the Department of Mechanical and Aerospace Engineering. As the Eminent Scholar, he 

leads his own world-class research team in Energy and Power Systems and promotes the overall academic quality of 

research in the center. 

The PRC staff includes Program Administrators/Budget Analysts who manage administrative/fiscal items, a Senior 

Researcher, Dr. David Lineberry, who directs Laboratory Projects, Safety, and Testing, and a Test Engineer, Mr. 

Anthony Hall, who oversees laboratory operations at the UAH Johnson Research Center. Figure 1 also shows eight 

technical topic areas ranging from Energy and Power Systems to Propulsion Systems Technology Test-bed. Each of 

these eight areas has a lead person/principal investigator, in most cases a faculty member, identified as a point of contact. 

Participating faculty principal investigators, staff, graduate students, and undergraduate students who are active in 

projects or in independent research are shown in each area. The research areas emphasize the participation of graduate 

and undergraduate research assistants. 

B. PRC Graduate Student Production Summary 

The first overall metric presented is graduate student production.  Figure 2 shows the cumulative production of 

Master’s and PhD. degrees supported by the UAH Propulsion Research Center.  To date there are 71 Ph.D.’s and 216 

Master’s degrees accumulated, totaling 287 since 1991.  Table 1 shows the citations for the most recent Master’s 

Theses and Ph.D. Dissertations.  Most of the students who receive advanced degrees are in the UAH School of 

Mechanical    and Aerospace Engineering.  A compilation of the theses and dissertations for the first 29 years 

was presented in reference [6].
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Fig. 2. Cumulative number of master’s and Ph.D. degrees completed. 

 

Table 1 - Recent theses and dissertations by calendar year. 

Thesis and Dissertations for 2020 and 2021 

Area Citations 

Master’s Thesis 2020 [7–13] 

Master’s Thesis 2021 [14–17] 

Dissertations 2020 [18–23] 

Dissertations 2021 [24–27] 
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C. PRC Research Expenditure History 

Figure 2 shows the annual research expenditures from external sources for the UAH Propulsion Research 

Center since its inception in FY 1991 through a projection of FY 2021. The average annual expenditure level of the 

entire period is $1.6 million dollars per year [not accounting for inflation]. The periodic “surges” in funding generally 

represent the growth and completion of significant research programs or with a particular major sponsor. FY 20 saw 

a 33% increase in research expenditures.   FY 21 anticipates a slight decrease in the current year, with a projection of 

$3,000,000.  The overall research portfolio has increased by 282% since FY 2008.  The research expenditure numbers 

do not include cost shares, internal university research funds, state provided operating funds, or UAH Foundation 

investments into the PRC. 

 

 
Fig. 2.  Research expenditures distribution by FY. 

D. PRC Refereed Publication History 

 This year, the PRC started compiling the 30-year history of refereed publications associated with PRC researchers.  

The PRC team gathered the propulsion-related refereed publications, patents, and book chapters of the various 

researchers who have brought their expertise to the center over the past 30 years.  Table 3 shows the results.  

 Because of time limitations, the results this year are presented without further analysis or technical discussion.  

The initial search produced 422 refereed publications, patents, or book/book chapters.  In some of the earlier cases, 

the compilation of works is still in progress.  Although the results presented span 30years, the tenure of individual 

researchers working at UAH varies from person to person.  The PRC will update this list next year and provide some 

discussion of the various technical areas covered. 
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Fig. 3.  Cumulative Refereed Publications for the UAH Propulsion Research Center 

 

Table 2.  PRC Refereed Publications indexed by faculty or staff researcher (1991 -2021) 

 

PRC Affiliated Researcher Archival Propulsion-Related Publications 

Dr. James Baird [28–40] 

Dr. Mike Banish [41–47] 

Dr. James Blackmon [48–63] 

Dr. Jason Cassibry [64–100] 

Dr. C. P. Chen [30,64,74,101–114] 

Dr. Coleman [115–132,132–200] 

Dr. Robert Frederick [32–34,36,38–40,144,145,169,171,179,199,201,201–227,227–232] 

Dr. Kader Frendi [233–259] 

Dr. Clark Hawk [142,164,185,260–272] 

Dr. Kavan Hazeli [103,273–284] 

Dr. Keith Hollingsworth [285–287] 

Dr. C-K Kang [288–292] 

Dr. D. Brian Landrum [109,156,266,271,289–291,293–303] 

Dr. Phillip Ligrani [285,286,304–356] 

Dr. David Lineberry [109,153,182,187,201,201,209,216,227,227,357] 

Dr. Marlow D. Moser [71,83,179,206,213,217,222,232,263,358–361] 

Dr. George Nelson [83,113,362–373] 

Dr. Sarma Rani [201,201,227,227,245,259,374–401] 

Dr. Judy Schneider [95,111,359,402–412] 

Dr. L. Dale Thomas [29,74,85,93,247,267,287,303,413–426] 

Dr. Gang Wang [28,113,427–436,239,437–444,248,250,257,277,305,418,424] 
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II. Academic Infrastructure 

 

A. Mechanical & Aerospace Engineering Enrollment 
The MAE undergraduate programs currently consist of accredited Bachelor of Science degrees in Mechanical 

Engineering (BSME) and Aerospace Engineering (BSAE). Figure 4 shows the evolution of student enrollment in these 

degree programs since the inception of the Propulsion Research Center. During the decade of the 1990’s, the Alabama 

Commission on Higher Education (ACHE) collectively designated the UAH College of Engineering (COE) degrees 

as a Bachelor of Science in Engineering (BSE) with concentrations in specific majors such as Mechanical Engineering 

or Electrical Engineering. However, each of the degree majors were also nationally ABET accredited. In 1993, an 

Aerospace Engineering option under the BSE ME concentration was authorized by ACHE. This program option was 

required to meet the ABET standards for both ME and AE and was often identified as the “MAE degree.” The new 

AE option spurred a modest 2% average yearly growth rate in undergraduate enrollment during this time period with 

a 13% increase in total BSE ME (including the AE option) degree enrollment.  

In response to recommendations from the 1995 Base Realignment and Closure Commission (BRAC), Army 

Aviation research and development personnel were moved from St. Louis and combined with Army Missile Command 

(MICOM) personnel to form the U.S. Army Aviation and Missile Research, Development and Engineering Center 

(AMRDEC) in 2000. Between 2004 and early 2010, Marshall Space Flight Center was responsible for developing the 

propulsion systems for the Ares I crew launch and Ares V heavy-lift launch vehicles as part of the Constellation 

Program. These and other events and activities produced numerous aerospace employment opportunities. These are 

reflected in a yearly MAE undergraduate enrollment growth of  10% and a total enrollment increase of 129% during 

the decade of 2000 to 2010. Figure 4 shows this period of significant enrollment growth plateau around 2010 which 

correlates with a drop in aerospace employment as a result of the Great Recession of 2007 to 2009. 

Undergraduate MAE enrollment has undergone an even more exponential growth during the decade of 2011 

to 2020. As Fig. 4 shows, the ME cohort has grown steadily at  2.5% per year. A significant event occurred in 2014 

when the Aerospace Engineering program was designated as an independent BSAE degree by ACHE and received its 

first independent accreditation by ABET. Since 2014, the AE undergraduate enrollment has experienced an average 

yearly growth of 19% and a total enrollment growth of over 200%. The growth in BSAE students, starting in 2014, 

has reshaped our undergraduate profile. The BSAE student enrollment of 772 and BSME enrollment of 695 combined 

for a total MAE undergraduate student enrollment of 1467 in fall 2020. The UAH BSAE and BSME programs are, 

respectively, the largest and third-largest undergraduate programs on campus, and the MAE department makes up 

15% of the total UAH student population.  

 

 
 

Fig. 4 Undergraduate student enrollment in the AUH Department of Mechanical and Aerospace Engineering 

between 1990 and 2020. MAE is total enrollment. Beginning in 2014,  

ME and AE are separate degree programs. 
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The MAE graduate enrollment growth between 1990 and 2020 is shown in Fig 5. Periods of significantly 

increasing and decreasing enrollment are shown. Unlike undergraduate enrollment, declines in graduate enrolment are 

often linked to periods of high employment which reduce the interest in graduate education. For example, the 

significant decrease in MAE graduate enrollment during 1991 to 1995 is possibly due to stable employment 

opportunities. Conversely, there was a significant increase in MAE graduate enrollment during the Great Recession 

of 2007 – 2009 when aerospace related jobs in Huntsville and nationally were in decline. Other factors have also 

impacted graduate enrollment. Between 2008 and 2011, MAE offered specialty MSE AE degree programs 

emphasizing rotorcraft and tactical missile design for AMRDEC sponsored employees. These programs contributed 

to the growth in AE graduate enrollment during this time period. The MAE graduate student population still consists 

of a majority of part-time MSE students. The decreases in graduate AE and ME enrollments beginning around 2013 

appear to be correlated to local aerospace employers (commercial and government) reducing tuition assistance benefits 

for advanced degrees.  

In 1990, the MAE department offered a Master’s of Science in Engineering in Mechanical Engineering (MSE 

ME) degree and a Doctor of Philosophy in Mechanical Engineering (PhD ME) degree. With the increased emphasis 

on aerospace propulsion and an influx of new aerospace-related faculty in the MAE department, a Master’s of Science 

in Aerospace Engineering (MSE AE) degree was established in 1992. A Master’s of Science in Aerospace Systems 

Engineering (MS ASE) was established in 2011. A Doctor of Philosophy in Aerospace Systems Engineering (PhD 

ASE) was also established in 2011, the first time an aerospace related doctoral degree was offered at UAH. The recent 

trend has been toward more graduate students in the Aerospace Systems Engineering program and fewer in the 

Mechanical Engineering program. This is a reversal of the opposite trend that was in place from 2008 to 2015. 

However, the ME graduate enrollment has also began to rebound in 2018. Much of this increased interest in ASE and 

ME related graduate degrees, as well as undergraduate enrollment, can be attributed to the high-profile growth of the 

commercial space industry. As of 2020, the MAE Graduate Student enrollment was 199 with 119 ASE students and 

80 ME students. As the MAE research activity grows, the proportion of the graduate student population has also 

shifted more to full-time research-active students. 

 
Fig. 5 Graduate student enrollment evolution in the UAH Department of Mechanical and Aerospace Engineering 

between 1990 and 2020. 

 

The MAE full-time faculty count now stands at 25. Nineteen are tenure-track; two are non-tenured Clinical 

Associate Professors, and four are full-time lecturers. MAE also employs around eight adjunct instructors each term 

from the Huntsville engineering and research community. In fall of 2019, a new junior faculty member joined MAE 

in the area of control of autonomous flying vehicles, and a new full-time lecturer joined in fall 2020. However, one 

Clinical Assistant Professor retired in spring 2021 and a tenured professor is leaving for another university position 

this summer. The COVID-19 pandemic has affected the Department in several ways. Hiring of two Assistant 

Professors was cancelled in spring 2020. Although the MAE undergraduate enrollment actually grew 4.51% between 

fall 2019 and 2020, the fall 2021 undergraduate enrollment is expected to decrease several percent from fall 2020. 

This will be a deviation from the rapid growth experienced in the last six years. 
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A. UAH Rocket Propulsion Course Enrollment 

 The University of Alabama in Huntsville (UAH) has a rich rocket propulsion heritage.  Dr. Werner Von Braun 

and other community leaders facilitated state funding for the expansion of The University of Alabama in Huntsville 

to attract and further develop the workforce for the U.S. Space program.  On June 20, 1961, Dr. Von Braun remarked, 

"It's not water, or real estate, or labor, or cheap taxes that bring industry to a state or city. It's brainpower."  Over the 

past 30 years since the founding the UAH Propulsion Research Center, MAE 440/540 (Rocket Propulsion I) and MAE 

640 (Rocket Propulsion II) in various forms have supported undergraduate and graduate degree programs in what is 

now The Department of Mechanical and Aerospace Engineering at the University of Alabama in Huntsville.    In fact, 

as shown below, “Applied Aerodynamics and Propulsion,” was in the 1968 UAH Course Catalogue. 

 

 
 

 Fig. 4. Enrollment trends for The UAH Department of Mechanical and Aerospace Engineering. 

 

Dr. Robert Frederick and several others have taught propulsion courses for the past 30 years (with many before them) 

using various textbooks and instructional modes.   The 3-hour Rocket Propulsion II, (Currently MAE 640) course has 

grown from 12 students in academic year (AY) 91-92 to 51 students in AY20-21.  The 3-hour undergraduate 

propulsion course with an associated 1-hour laboratory started in AY95-96 with two students in each as the department 

transitioned from Mechanical Engineering (ME) to Mechanical and Aerospace Engineering (MAE) in scope.  The 

initial 3-hour undergraduate propulsion course covered both rocket and air-breathing propulsion using textbooks first 

by Hill and Peterson and then Archer. The one-hour Propulsion Laboratory was a co-requisite to provide hands-on 

experiences.  The propulsion laboratory was phased out in AY08-09 when enrollment reached 45 students in the lab.  

The growing overall enrollment in the MAE department and the aerospace concentration made it impractical to staff.    

    As the aerospace concentration grew, the undergraduate course was then divided into a separate 3-hour rocket and 

a 3-hour air-breathing propulsion course in AY06-07. The rocket course was renamed MAE 440/540 adding a 500-

level graduate student version.  This dual-level approach allowed both the undergraduates and graduate students to 

attend the same lectures with the graduate students having extra material to fulfill their course requirements.  The 
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subsequent undergraduate and graduate rocket courses eventually used the current editions of Sutton et al. as the 

textbook.   

 In AY06-07, the MAE 540 section of the course also added a distance learning section.  Students enrolled in 

distance learning received videos of the classroom lectures, submitted work remotely using online tools, and had 

options to take proctored exams remotely.  The distance-learning students received a recorded version of the in-class 

lecture to allow remote access to the course without substantial course design revisions for the online instruction.  

Enrollment in the undergraduate course and subsequently the dual-level course has grown from 2 students in AY95-

96 to a projected enrollment of 160  students for AY21-22 as the Mechanical and Aerospace Engineering Department 

(now with an accredited aerospace degree) has also grown at UAH.    

III. Final Remarks 

The UAH PRC stands poised to build upon a rich legacy of research advances in propulsion. One of our original 

strategies was to pursue funding support for projects that would support students. The faculty associated with the 

PRC have followed that vision are anticipated to produce 300 graduates with advanced degrees on propulsion 

topics in the first 30 years.  If we also project 30 years of total expenditures at $50 million, that averages to about 

$170,000 per degree. The strategy forward will focus on continuing a legacy of excellence in traditional student 

production in the propulsion arena, equipping the future workforce for success in their future careers. 

 

Acknowledgments 

The authors thank Dr. S. Brian Landrum for his research into the history of the MAE Department and Propulsion 

Classes and  Rachel Gregory, Jackie Crews, Kahri Battle, James Venters, and Gabriele Chromartie, for their 

contributions in building the Mendeley database of reference citations.  WE also gratefully acknowledge all of our 

external sponsors, whose support make the majority of these results possible.  

References 

 

[1]  Hawk, C., and Frederick, R. “University Propulsion Programs at the University of Alabama in Huntsville.” 

40th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit, 2004. https://doi.org/10.2514/6.2004-

3323. 

[2]  Frederick, R. A. “UAH Propulsion Research Center - 25th Anniversary Highlights.” 52nd AIAA/SAE/ASEE 

Joint Propulsion Conference, 2016, 2016. https://doi.org/10.2514/6.2016-4722. 

[3]  Frederick, R. A., Ligrani, P. M., and Thomas, L. D. Propulsion Research and Academic Programs at the 

University of Alabama in Huntsville. 2017. 

[4]  Frederick, R. A., Ligrani, P. M., and Thomas, L. D. Propulsion Research and Academic Programs at the 

University of Alabama in Huntsville-PRC Laboratory Capabilities-2018. 2018. 

[5]  Thomas, L. D., Frederick, R. A., and Ligrani, P. M. Propulsion Research and Academic Programs at the 

University of Alabama in Huntsville PRC Strategic Plan 2019. 2019. 

[6]  Frederick, R. A., Thomas, L. D., and Ligrani, P. M. Correction: Propulsion Research and Academic Programs 

at the University of Alabama in Huntsville - PRC Graduate Student Production History. 2020. 

[7]  Hewitt, D. MCNP Design of Radiation Shielding for Pulsed Fusion Propulsion. 2020. 

[8]  Sampson, M. Aerodynamic and Heat Transfer Characteristics of a Transonic Turbine Blade Tip With 

Pressure Side Film Cooling. The University of Alabama in Huntsville, 2020. 

[9]  Collopy, H. Surface Heat Transfer Characteristics of a Transonic Turbine Blade with Pressure Side Film 

Cooling and Different Tip Gaps. The University of Alabama in Huntsville, 2020. 

[10]  Ranade, I. Experimental Investigation of a Liquid-Gas Dual-Swirl Coaxial Injector under Self-Pulsation. The 

University of Alabama in Huntsville, 2020. 

[11]  Schilling, N. Augmenting a Fission/Fusion Hybrid Propulsion System with a Pulsed Magnetic Nozzle. The 

University of Alabama in Huntsville, 2020. 

[12]  Kathalagiri Vasantha Kumar, S. Experimental Investigation of Spray Characteristics for Different 

Geometrical Misalignment Cases of Like Doublet Impinging Injectors. The University of Alabama in 

Huntsville, 2020. 

[13]  Click, A. Double Wall Heat Transfer With Full-Coverage Effusion With and Without Louver Slot Cooling. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2004-3323&citationId=p_1
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2016-4722&citationId=p_2
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2017-4801&citationId=p_3


8 

 

The University of Alabama in Huntsville, 2020. 

[14]  Anantwar, P. Quantification of the Relationship Between Topology and Microstructure and Their Combined 

Influence on the Quasi-Static and Dynamic Behavior of GRCop-84 Lattice Structures. The University of 

Alabama in Huntsville, 2021. 

[15]  Manneschmidt, W. Investigations of Dusting Hole Film Cooling on a Transonic Turbine Blade Tip with a 

Squealer and Different Tip Gaps. The University of Alabama in Huntsville, 2021. 

[16]  Unruh, E. Development and Testing of a Rotating Detonation Rocket Engine with a Racetrack Combustor and 

Shear-Coaxial Injectors. The University of Alabama in Huntsville, 2021. 

[17]  Hankins, W. Assessment of Performance Parameter Uncertainty of a Solid Fuel Ramjet. The University of 

Alabama in Huntsville, 2021. 

[18]  Gott, R. Analysis of Atmospheric Pressure Plasma Generated Oxidative Species for Water Purification. The 

University of Alabama in Huntsville, 2020. 

[19]  Jones, D. Effect of Sulfur and a Perfluoropolyether on the Ignition and Decomposition of Solid Fuels for 

Ramjets. The University of Alabama in Huntsville, 2020. 

[20]  Thompson, S. Two Dimensional Magnetohydrodynamic Modeling of Cylindrical Plasma Jets Confined 

Magneto-Inertial Fusion Targets. The University of Alabama in Huntsville, 2020. 

[21]  Haring, D. Ablation Heat Transfer Characteristics of a Polymer Coolant Medium for Warm Gas Generator 

Applications. The University of Alabama in Huntsville, 2020. 

[22]  Patel, A. Experimental Investigation of PMMA Cooling Beds for Warm Gas Generator Applications. The 

University of Alabama in Huntsville, 2020. 

[23]  Vanga, S. Effects of Double Wall Cooling Configurations and Conditions on a Full Coverage Effusion Plate. 

The University of Alabama in Huntsville, 2020. 

[24]  Gan, Z. “Oxidative Dehydrogenation of Alkaline to Alkene by Pt-Zn Intermetallic Nanocatalyst.” 2021. 

[25]  Buckley, J. Network Based Pressure Drop Modeling of Heterogeneous Porous Hybrid Rocket Motor Grains. 

The University of Alabama in Huntsville, 2021. 

[26]  Indeck, J. The Effect of Microstructural Defect Evolution during Elastic Fatigue Loading on Subsequent 

Mechanical Properties. The University of Alabama in Huntsville, 2021. 

[27]  Wilson, A. Computational Modeling of Dusty Plasmas. The University of Alabama in Huntsville, 2021. 

[28]  Baird, J. K., Wang, X., Lang, J. R., and Norris, P. “Phase Rule Classification of Physical and Chemical Critical 

Effects in Liquid Mixtures.” Chemical Physics Letters, Vol. 729, 2019, pp. 73–78. 

https://doi.org/10.1016/j.cplett.2019.05.020. 

[29]  Baird, J. K., and King, T. R. “A Wien Displacement Law for Impact Radiation.” International Journal of 

Impact Engineering, Vol. 23, No. 1, 1999, pp. 39–49. https://doi.org/10.1016/S0734-743X(99)00060-3. 

[30]  Baird, J. K., and Chen, J.-S. “Time Lag Diffusion Method for a Solid Propellant Emitting Gases.” MRS Online 

Proceedings Library (OPL), Vol. 296, 1992, pp. 355–359. https://doi.org/10.1557/PROC-296-355. 

[31]  Baird, J. K., and Schwartz, E. M. “Isotope Effect in Hydrogen Diffusion in Metals.” Zeitschrift für 

Physikalische Chemie, Vol. 211, No. 1, 1999, pp. 47–68. 

https://doi.org/10.1524/ZPCH.1999.211.PART_1.047. 

[32]  Baird, J. K., Huang, S., and Frederick, R. A. “Space Charge Limited Conduction in Polyvinyl 

Alcohol+Hydroxylammonium Nitrate Solid Propellant.” Journal of Propulsion and Power, Vol. 36, No. 3, 

2020, pp. 479–484. https://doi.org/10.2514/1.B37573. 

[33]  Baird, J. K., Huang, S., and Frederick, R. A., J. “Space Charge Limited Conduction and Internal Electric Field 

in the Polyvinyl Alcohol + Hydroxyl Ammonium Nitrate Solid Propellant.” AIAA Journal of Propulsion and 

Power, 2020. https://doi.org/https://doi.org/10.2514/1.B37573. 

[34]  Baird, J. K., Lang, J. R., Hiatt, A. T., and Frederick, R. A. “Electrolytic Combustion in the Polyvinyl Alcohol 

plus Hydroxylammonium Nitrate Solid Propellant.” Journal of Propulsion and Power, Vol. 33, No. 6, 2017, 

pp. 1589–1590. https://doi.org/10.2514/1.B36450. 

[35]  Baird, J. K. “Low-Earth-Orbit Atomic Oxygen Erosion of Polymer Surfaces.” JOURNAL OF SPACECRAFT 

AND ROCKETS, Vol. 35, No. 1. https://doi.org/10.2514/3.26998. 

[36]  Baird, J. K., Lang, J. R., Hiatt, A. T., and Jr., R. A. F. “Electrolytic Combustion in the Polyvinyl Alcohol Plus 

Hydroxylammonium Nitrate Solid Propellant.” https://doi.org/10.2514/1.B36450, Vol. 33, No. 6, 2017, pp. 

1589–1590. https://doi.org/10.2514/1.B36450. 

[37]  Baird, J. K., Hough, G. R., and King, T. R. “Velocity Dependence of Impact Fluorescence.” International 

Journal of Impact Engineering, Vol. 19, No. 3, 1997, pp. 273–276. https://doi.org/10.1016/S0734-

743X(96)00039-5. 

[38]  Baird, J. K., Huang, S., and Jr., R. A. F. “Space Charge Limited Conduction in Polyvinyl 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2FS0734-743X%2899%2900060-3&citationId=p_29
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2020-3974&citationId=p_22
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2FS0734-743X%2896%2900039-5&citationId=p_37
https://arc.aiaa.org/action/showLinks?crossref=10.1557%2FPROC-296-355&citationId=p_30
https://arc.aiaa.org/action/showLinks?crossref=10.1524%2Fzpch.1999.211.Part_1.047&citationId=p_31
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B37573&citationId=p_32
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B37573&citationId=p_33
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36450&citationId=p_34
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.cplett.2019.05.020&citationId=p_28


9 

 

Alcohol+Hydroxylammonium Nitrate Solid Propellant.” https://doi.org/10.2514/1.B37573, Vol. 36, No. 3, 

2020, pp. 479–484. https://doi.org/10.2514/1.B37573. 

[39]  Baird, J. K., Huang, S., and Frederick, R. A. “Space Charge Limited Conduction in Polyvinyl Alcohol + 

Hydroxylammoniumnitrate Solid Propellant.” Journal of Propulsion and Power, Vol. 36, No. 3, 2020, pp. 

479–484. https://doi.org/10.2514/1.B37573. 

[40]  Baird, J. K., and Frederick, R. A. “Thermochemistry of Combustion in Polyvinyl Alcohol + 

Hydroxylammonium Nitrate.” Aerospace 2021, Vol. 8, Page 142, Vol. 8, No. 5, 2021, p. 142. 

https://doi.org/10.3390/AEROSPACE8050142. 

[41]  Assael, M. J., Kalyva, A. E., Antoniadis, K. D., Michael Banish, R., Egry, I., Wu, J., Kaschnitz, E., and 

Wakeham, W. A. “Reference Data for the Density and Viscosity of Liquid Copper and Liquid Tin.” Journal 

of Physical and Chemical Reference Data, Vol. 39, No. 3, 2010, p. 033105. 

https://doi.org/10.1063/1.3467496. 

[42]  Khine, Y. Y., and Banish, R. M. “Effect of Input Diffusivity in an Axisymmetric Mass Diffusivity Model for 

Liquid Metals with an Applied Magnetic Field.” Annals of the New York Academy of Sciences, Vol. 1077, No. 

1, 2006, pp. 115–123. https://doi.org/10.1196/annals.1362.061. 

[43]  Khine, Y. Y., and Banish, R. M. “3D Mass Diffusivity Model of Liquid Metals in the Presence of a Magnetic 

Field.” Journal of Crystal Growth, Vol. 287, No. 2, 2006, pp. 287–290. 

https://doi.org/10.1016/j.jcrysgro.2005.11.033. 

[44]  Assael, M. J., Kakosimos, K., Banish, R. M., Brillo, J., Egry, I., Brooks, R., Quested, P. N., Mills, K. C., 

Nagashima, A., Sato, Y., and Wakeham, W. A. “Reference Data for the Density and Viscosity of Liquid 

Aluminum and Liquid Iron.” Journal of Physical and Chemical Reference Data, Vol. 35, No. 1, 2006, pp. 

285–300. https://doi.org/10.1063/1.2149380. 

[45]  Khine, Y. Y., and Banish, R. M. “Electromagnetic Damping of Convective Contamination in Self-Diffusivity 

Experiments with Periodic Heating Conditions.” Materials Science and Engineering A, Vol. 393, Nos. 1–2, 

2005, pp. 338–343. https://doi.org/10.1016/j.msea.2004.11.004. 

[46]  Feeling-Taylor, A. R., Michael Banish, R., Hirsch, R. E., and Vekilov, P. G. “Miniaturized Scintillation 

Technique for Protein Solubility Determinations.” Review of Scientific Instruments, Vol. 70, No. 6, 1999, pp. 

2845–2849. https://doi.org/10.1063/1.1149805. 

[47]  Jalbert, L. B., Rosenberger, F., and Banish, R. M. “On the Insensitivity of Liquid Diffusivity Measurements 

to Deviations from 1D Transport.” Journal of Physics Condensed Matter, Vol. 10, No. 32, 1998, pp. 7113–

7120. https://doi.org/10.1088/0953-8984/10/32/003. 

[48]  Blackmon, J. Solar Collector Drive Unit, 6,440,019, 2002. 

[49]  Blackmon, J. B. Heliostat Size Analysis. In Concentrating Solar Power Technology: Developments and 

Applications, Woodhead Publishing, 2010. 

[50]  Blackmon, J. Reciprocating Feed System Autogenous Pressurization Thrust Augmentation System, , 2007. 

[51]  Blackmon, J. Thermally Controlled Solar Reflector Facet with Heat Recovery, 7,669,593, 2010. 

[52]  Jones, J. B. and N. E. Geometric Dome Stowable Tower Reflector, US 6,532,953 B1, 2003. 

[53]  Blackmon, J. Integrated Ultraviolet Light and Ozone Disinfecting System for Aircraft, Cruise Ships, and Mass 

Transit, , 2021. 

[54]  Blackmon, J. Dryer Disinfecting System With Ultraviolet LEDs and Supplemental Ozone Generation and 

Photolysis for Bacteria, Viruses, Pathogens, Molds, and Allergens, , 2021. 

[55]  Mark Eric Lanning, James B. Blackmon, J. Reciprocating Feed System for Fluids, Feb 21, 1996. 

[56]  Blackmon, J. Micro-Gravity Propellant Mass Gauging, , 2021. 

[57]  Gant, J. B. and F. Method and Apparatus for Reducing Fatigue and Dynamic Coupling of Drive Units and 

Structures, , 2021. 

[58]  Dean, J. B. and D. Composite Backed Prestressed Mirror for Solar Facet, US 7,309,398 B2, 2007. 

[59]  Blackmon, J. Disinfecting Mask With Ultraviolet LEDs and Supplemental Ozone Generation and Photolysis, 

, 2021. 

[60]  James Blackmon and Nelson E. Jones. Thermally Controlled Solar Reflector Facet with Heat Recovery, US 

6,911,110, 2005. 

[61]  James Blackmon, David B. Landrum,  and S. F. E. Rocket Based Combined Cycle Propulsion Unit Having 

External Rocket Thrusters, 8,256,203 B1, 2012. 

[62]  James Blackmon and Nelson E. Jones. Thermally Controlled Solar Reflector Facet with Heat Recovery, US 

6,708,687, 2004. 

[63]  Dean, J. B. with D. Composite Backed Prestressed Mirror for Solar Facet, USP 6,739,72B19, 2004. 

[64]  Cassibry, J. T., Cortez, R. J., Hsu, S. C., and Witherspoon, F. D. “Estimates of Confinement Time and Energy 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jcrysgro.2005.11.033&citationId=p_43
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.2149380&citationId=p_44
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.msea.2004.11.004&citationId=p_45
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1149805&citationId=p_46
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B37573&citationId=p_39
https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F0953-8984%2F10%2F32%2F003&citationId=p_47
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.3467496&citationId=p_41
https://arc.aiaa.org/action/showLinks?crossref=10.1196%2Fannals.1362.061&citationId=p_42
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.3257920&citationId=p_64


10 

 

Gain for Plasma Liner Driven Magnetoinertial Fusion Using an Analytic Self-Similar Converging Shock 

Model.” Physics of Plasmas, Vol. 16, No. 11, 2009, p. 112707. https://doi.org/10.1063/1.3257920. 

[65]  Cassibry, J. T. “Comparison of Directly and Inductively Coupled Pulsed Electromagnetic Thrusters.” IEEE 

Transactions on Plasma Science, Vol. 36, No. 5, 2008, pp. 2180–2188. 

https://doi.org/10.1109/TPS.2008.2003975. 

[66]  Schillo, K., Cassibry, J., Rodriguez, M., and Thompson, S. “Suite for Smooth Particle Hydrodynamic Code 

Relevant to Spherical Plasma Liner Formation and Implosion.” Journal of Nuclear Engineering and Radiation 

Science, Vol. 5, No. 4, 2019. https://doi.org/10.1115/1.4042710. 

[67]  Cassibry, J. T., Thio, F., Markusic, T. E., Wu, S. T., and Road, G. “Numerical Modeling of a Pulsed 

Electromagnetic Plasma Thruster Experiment.” Office of Fusion Energy Sciences, SC, Vol. 22, No. 3, 1990. 

https://doi.org/10.2514/1.16215. 

[68]  Stanic, M., Stellingwerf, R. F., Cassibry, J. T., and Abarzhi, S. I. “Scale Coupling in Richtmyer-Meshkov 

Flows Induced by Strong Shocks.” Physics of Plasmas, Vol. 19, No. 8, 2012, p. 082706. 

https://doi.org/10.1063/1.4744986. 

[69]  Hsu, S. C., T. J. Awe, S. Brockington, A. Case, J. T. Cassibry, G. Kagan, S. J. Messer,  et al. “Spherically 

Imploding Plasma Liners as a Standoff Driver for Magnetoinertial Fusion.” Plasma Science, pp. 1–12. 

https://doi.org/10.1109/TPS.2012.2186829. 

[70]  Cassibry, J. T., Stanic, M., Hsu, S. C., Witherspoon, F. D., and Abarzhi, S. I. “Tendency of Spherically 

Imploding Plasma Liners Formed by Merging Plasma Jets to Evolve toward Spherical Symmetry.” Physics of 

Plasmas, Vol. 19, No. 5, 2012, p. 052702. https://doi.org/10.1063/1.4714606. 

[71]  Hsu, S. C., Merritt, E. C., Moser, A. L., Awe, T. J., Brockington, S. J. E., Davis, J. S., Adams, C. S., Case, A., 

Cassibry, J. T., Dunn, J. P., Gilmore, M. A., Lynn, A. G., Messer, S. J., and Witherspoon, F. D. “Experimental 

Characterization of Railgun-Driven Supersonic Plasma Jets Motivated by High Energy Density Physics 

Applications.” Physics of Plasmas, Vol. 19, No. 12, 2012, p. 123514. https://doi.org/10.1063/1.4773320. 

[72]  Schillo, K., Cassibry, J., Rodriguez, M., and Thompson, S. “Suite for Smooth Particle Hydrodynamic Code 

Relevant to Spherical Plasma Liner Formation and Implosion.” Journal of Nuclear Engineering and Radiation 

Science, Vol. 5, No. 4, 2019. https://doi.org/10.1115/1.4042710. 

[73]  Miernik, J., Statham, G., Fabisinski, L., Maples, C. D., Adams, R., Polsgrove, T., Fincher, S., Cassibry, J., 

Cortez, R., Turner, M., and Percy, T. “Z-Pinch Fusion-Based Nuclear Propulsion.” Acta Astronautica, Vol. 

82, No. 2, 2013, pp. 173–182. https://doi.org/10.1016/J.ACTAASTRO.2012.02.012. 

[74]  Cassibry, J. T., Thio, Y. C. F., and Wu, S. T. “Two-Dimensional Axisymmetric Magnetohydrodynamic 

Analysis of Blow-by in a Coaxial Plasma Accelerator.” Physics of Plasmas, Vol. 13, No. 5, 2006, p. 053101. 

https://doi.org/10.1063/1.2196245. 

[75]  Lynn, A. G., Merritt, E., Gilmore, M., Hsu, S. C., Witherspoon, F. D., and Cassibry, J. T. “Diagnostics for the 

Plasma Liner Experimenta).” Review of Scientific Instruments, Vol. 81, No. 10, 2010, p. 10E115. 

https://doi.org/10.1063/1.3478116. 

[76]  Taylor, B., Cassibry, J., and Adams, R. “Ignition and Burn in a Hybrid Nuclear Fuel for a Pulsed Rocket 

Engine.” Acta Astronautica, Vol. 175, 2020, pp. 465–475. 

https://doi.org/10.1016/J.ACTAASTRO.2020.04.007. 

[77]  Richardson, G. A., Cassibry, J. T., Chung, T. J., and Wu, S. T. “Finite Element Form of FDV for Widely 

Varying Flowfields.” Journal of Computational Physics, Vol. 229, No. 1, 2010, pp. 145–167. 

https://doi.org/10.1016/J.JCP.2009.09.023. 

[78]  Kevin Yates, Samuel Langendorf, Scott Hsu, John Dunn, Mark Gilmore, Samuel Brockington, Andrew Case, 

Edward Cruz, F. Witherspoon, Y. C. Francis Thio, Jason Cassibry,  and K. S. “Experimental Characterization 

of a Section of a Spherically Imploding Plasma Liner Formed by Merging Hypersonic Plasma Jets.” Physics 

of Plasmas, Vol. 27, 2020, p. 062706. 

[79]  Davis, J. S., Hsu, S. C., Golovkin, I. E., MacFarlane, J. J., and Cassibry, J. T. “One-Dimensional Radiation-

Hydrodynamic Simulations of Imploding Spherical Plasma Liners with Detailed Equation-of-State 

Modeling.” Physics of Plasmas, Vol. 19, No. 10, 2012, p. 102701. https://doi.org/10.1063/1.4757980. 

[80]  Cassibry, J., Cortez, R., Stanic, M., Watts, A., II, W. S., Adams, R., Statham, G., and Fabisinski, L. “Case and 

Development Path for Fusion Propulsion.” https://doi.org/10.2514/1.A32782, Vol. 52, No. 2, 2015, pp. 595–

612. https://doi.org/10.2514/1.A32782. 

[81]  Agnew, R. A., Cassibry, J. T., and Winterling, B. H. “Analytic Model to Estimate Thermonuclear Neutron 

Yield in Z-Pinches Using the Magnetic Noh Problem.” IEEE Transactions on Plasma Science, Vol. 44, No. 

10, 2016, pp. 2181–2189. https://doi.org/10.1109/TPS.2016.2597548. 

[82]  Rodriguez, M. A., and Cassibry, J. T. “A 3-D Smoothed-Particle Hydrodynamics Model of Electrode 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4757980&citationId=p_79
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FTPS.2008.2003975&citationId=p_65
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FTPS.2016.2597548&citationId=p_81
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.2196245&citationId=p_74
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FTPS.2017.2760349&citationId=p_82
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.3478116&citationId=p_75
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4744986&citationId=p_68
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.actaastro.2020.04.007&citationId=p_76
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jcp.2009.09.023&citationId=p_77
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4714606&citationId=p_70
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.5126855&citationId=p_78
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4773320&citationId=p_71


11 

 

Erosion.” IEEE Transactions on Plasma Science, Vol. 45, No. 11, 2017, pp. 3030–3037. 

https://doi.org/10.1109/TPS.2017.2760349. 

[83]  Cassibry, J. T., Stanic, M., and Hsu, S. C. “Ideal Hydrodynamic Scaling Relations for a Stagnated Imploding 

Spherical Plasma Liner Formed by an Array of Merging Plasma Jets.” Physics of Plasmas, Vol. 20, No. 3, 

2013, p. 032706. https://doi.org/10.1063/1.4795732. 

[84]  Schillo, K., and Cassibry, J. “Effects of Initial Conditions and Transport on Ram Pressure, Mach Number, and 

Uniformity for Plasma Liner Formation and Implosion.” Physics of Plasmas, Vol. 27, No. 4, 2020, p. 042707. 

https://doi.org/10.1063/1.5143009. 

[85]  Aueron, A., Thomas, D. L., and Cassibry, J. “Analytical Modeling of Radiation Attenuation and Heat 

Deposition in Propellant for Nuclear Thermal Rockets.” AIAA Aerospace Sciences Meeting, 2018, No. 

210059, 2018. https://doi.org/10.2514/6.2018-2179. 

[86]  Taylor, B., Cassibry, J., Adams, R., Doughty, G., Seidler, B., Cortez, R., Giddens, P., Fabisinski, L., Bradley, 

D., Gish, E., and Rodriguez, M. “An Overview of the Charger-1 Pulsed Power Facility.” IEEE Transactions 

on Plasma Science, Vol. 46, No. 11, 2018, pp. 3986–3992. https://doi.org/10.1109/TPS.2018.2862860. 

[87]  Englestad, T. J., and Cassibry, J. T. “Investigations of a Novel Boundary Condition Approach for the Accurate 

Prediction of Hypersonic Oblique Shocks in Mesh-Free Lagrangian Simulations.” Aerospace Science and 

Technology, Vol. 107, 2020, p. 106322. https://doi.org/10.1016/J.AST.2020.106322. 

[88]  Thompson, S., and Cassibry, J. “2D Modeling of Fusion Ignition Conditions for a Multilayer Plasma Liner 

Magneto-Inertial Fusion Target in a Cylindrical Configuration.” Physics of Plasmas, Vol. 27, No. 2, 2020, p. 

022701. https://doi.org/10.1063/1.5132336. 

[89]  Wurden, G. A., Weber, T. E., Turchi, P. J., Parks, P. B., Evans, T. E., Cohen, S. A., Cassibry, J. T., and 

Campbell, E. M. “A New Vision for Fusion Energy Research: Fusion Rocket Engines for Planetary Defense.” 

Journal of Fusion Energy 2015 35:1, Vol. 35, No. 1, 2015, pp. 123–133. https://doi.org/10.1007/S10894-015-

0034-1. 

[90]  Cortez, R. J., and Cassibry, J. T. “Stopping Power in D6Li Plasmas for Target Ignition Studies.” Nuclear 

Fusion, Vol. 58, No. 2, 2017, p. 026009. https://doi.org/10.1088/1741-4326/AA92DE. 

[91]  Thio, Y. C. F., Hsu, S. C., Witherspoon, F. D., Cruz, E., Case, A., Langendorf, S., Yates, K., Dunn, J., 

Cassibry, J., Samulyak, R., Stoltz, P., Brockington, S. J., Williams, A., Luna, M., Becker, R., and Cook, A. 

“Plasma-Jet-Driven Magneto-Inertial Fusion.” https://doi.org/10.1080/15361055.2019.1598736, Vol. 75, No. 

7, 2019, pp. 581–598. https://doi.org/10.1080/15361055.2019.1598736. 

[92]  Cassibry, J., and J. “Pulsed Magnetic Nozzle for Fusion Propulsion.” JBIS, Vol. 71, 2018, pp. 119–125. 

[93]  Aueron, A., Thomas, D., and Cassibry, J. “Analytical Modeling of Heat Deposition in Propellant for Nuclear 

Thermal Rockets.” https://doi.org/10.2514/1.A34389, Vol. 56, No. 5, 2019, pp. 1393–1399. 

https://doi.org/10.2514/1.A34389. 

[94]  Awe, T. J., Adams, C. S., Davis, J. S., Hanna, D. S., Hsu, S. C., and Cassibry, J. T. “One-Dimensional 

Radiation-Hydrodynamic Scaling Studies of Imploding Spherical Plasma Liners.” Physics of Plasmas, Vol. 

18, No. 7, 2011, p. 072705. https://doi.org/10.1063/1.3610374. 

[95]  Stanic, M., McFarland, J., Stellingwerf, R. F., Cassibry, J. T., Ranjan, D., Bonazza, R., Greenough, J. A., and 

Abarzhi, S. I. “Non-Uniform Volumetric Structures in Richtmyer-Meshkov Flows.” Physics of Fluids, Vol. 

25, No. 10, 2013, p. 106107. https://doi.org/10.1063/1.4826135. 

[96]  Thompson, S., and Cassibry, J. “Effects of Propagation Distance and Half Angle on the Merging of 

Hypervelocity Plasma Jets.” Physics of Plasmas, Vol. 26, No. 5, 2019, p. 052701. 

https://doi.org/10.1063/1.5074100. 

[97]  Cassibry, J. T., and Wu, S. T. “Axisymmetric Boundary Conditions for a Super-Alfvenic Magnetic Nozzle.” 

Journal of Physics D: Applied Physics, Vol. 40, 2007, pp. 5130–5139. 

[98]  Yates, K. C., Langendorf, S. J., Hsu, S. C., Dunn, J. P., Brockington, S., Case, A., Cruz, E., Witherspoon, F. 

D., Thio, Y. C. F., Cassibry, J. T., Schillo, K., and Gilmore, M. “Experimental Characterization of a Section 

of a Spherically Imploding Plasma Liner Formed by Merging Hypersonic Plasma Jets.” Physics of Plasmas, 

Vol. 27, No. 6, 2020, p. 062706. https://doi.org/10.1063/1.5126855. 

[99]  Englestad, T. J., and Cassibry, J. T. “Smoothed Particle Hydrodynamic Investigation of Model Vibrations in 

Hypersonic Flow.” Computers & Fluids, Vol. 205, 2020, p. 104538. 

https://doi.org/10.1016/J.COMPFLUID.2020.104538. 

[100]  Cassibry, J. T., Markusic, T. E., and Wu, S. T. “Effects of Equation of State and Transport on the Modeling 

of Pulsed Plasma Accelerators.” 35th AIAA Plasmadynamics and Lasers Conference, 2004. 

https://doi.org/10.2514/6.2004-2361. 

[101]  Abianeh, O. S., Chen, C. P., and Cerro, R. L. “Batch Distillation: The Forward and Inverse Problems.” 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FTPS.2018.2862860&citationId=p_86
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.3610374&citationId=p_94
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ast.2020.106322&citationId=p_87
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4826135&citationId=p_95
https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F0022-3727%2F40%2F17%2F019&citationId=p_97
https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F1741-4326%2Faa92de&citationId=p_90
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2004-2361&citationId=p_100
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.4795732&citationId=p_83
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F15361055.2019.1598736&citationId=p_91
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.compfluid.2020.104538&citationId=p_99
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2018-2179&citationId=p_85


12 

 

Industrial and Engineering Chemistry Research, Vol. 51, No. 38, 2012, pp. 12435–12448. 

https://doi.org/10.1021/IE300710S. 

[102]  Movahednejad, E., Ommi, F., Hosseinalipour, S. M., Chen, C. P., and Mahdavi, S. A. “Application of 

Maximum Entropy Method for Droplet Size Distribution Prediction Using Instability Analysis of Liquid 

Sheet.” Heat and Mass Transfer 2011 47:12, Vol. 47, No. 12, 2011, pp. 1591–1600. 

https://doi.org/10.1007/S00231-011-0797-5. 

[103]  Mo, C., Wisner, B., Cabal, M., Hazeli, K., Ramesh, K. T., Kadiri, H. El, Al-Samman, T., Molodov, K. D., 

Molodov, D. A., and Kontsos, A. “Acoustic Emission of Deformation Twinning in Magnesium.” Materials 

2016, Vol. 9, Page 662, Vol. 9, No. 8, 2016, p. 662. https://doi.org/10.3390/MA9080662. 

[104]  Balasubramanyam, M. S., Bazarov, V. G., and Chen, C. P. “Numerical Design Investigation of a Hydro-

Mechanical Pulsator for Rocket Motor Injector Dynamics Research.” 

http://www.tandfonline.com/action/authorSubmission?journalCode=tcfm20&page=instructions, Vol. 4, No. 

2, 2014, pp. 314–325. https://doi.org/10.1080/19942060.2010.11015319. 

[105]  Brumback, T. E., and Chen, C.-P. “Hybrid Modeling of Homogenous Gas-Phase Combustion Reactions.” 

Vol. 17, No. 2, 2011, pp. 133–154. https://doi.org/10.1515/MCMA.2011.006. 

[106]  Samimi Abianeh, O., Chen, C. P. and Cerro, R. “Batch Distillation: The Forward and Inverse Problems and 

Surrogate Fuel Development.” Ind. Eng. Chem. Res., Vol. 51, 2012, pp. 12435–12488. 

[107]  Yang, Z., Zhao, X., Zhang, S., and Chen, C.-P. “Fluid-Structure Interaction for Flutter Predictions in Transonic 

and Supersonic Flows.” ASME-JSME-KSME 2011 Joint Fluids Engineering Conference, AJK 2011, Vol. 1, 

No. PARTS A, B, C, D, 2012, pp. 2217–2229. https://doi.org/10.1115/AJK2011-08030. 

[108]  Balasubramanyam, M. S., and Chen, C. P. “Modeling Liquid Jet Breakup in High Speed Cross-Flow with 

Finite-Conductivity Evaporation.” International Journal of Heat and Mass Transfer, Vol. 51, Nos. 15–16, 

2008, pp. 3896–3905. https://doi.org/10.1016/J.IJHEATMASSTRANSFER.2007.11.054. 

[109]  Balasubramanyam, M. S., Lineberry, D., Chen, C. P., and Landrum, D. B. “Experimental and Numerical 

Investigation of a Non-Axisymmetric Strut Based Ejector.” Vol. 1, No. 3, 2010. 

[110]  Hasegawa, S., Echigo, R., Fukuda, K., Cheng, E. H., Ozi §ik, M. N., Bankston, J. D., Lloyd, J. R., Npvotny, 

J. L., Cess, R. D., Audufison, T., Gebhart, B., Patankar, S. V, and Spalding, D. B. “Analytical and 

Experimental Studies on Simultaneous Radiative and Free Convective Heat Transfer Along a Vertical Plate.” 

International Journal of Heat and Mass Transfer, Vol. 38, No. 9, 1972, pp. 1–50. 

https://doi.org/10.2514/3.29175. 

[111]  Schneider, J., Chen, P., and Nunes, A. C. “Entrapped Oxide Formation in the Friction Stir Weld (FSW) 

Process.” Metallurgical and Materials Transactions A, Vol. 50, pp. 257–270. https://doi.org/10.1007/s11661-

018-4974-8. 

[112]  Abianeh, O. S., and Chen, C. P. “A Discrete Multicomponent Fuel Evaporation Model with Liquid Turbulence 

Effects.” International Journal of Heat and Mass Transfer, Vol. 55, Nos. 23–24, 2012, pp. 6897–6907. 

https://doi.org/10.1016/J.IJHEATMASSTRANSFER.2012.07.003. 

[113]  Nelson, G. J., Nakajo, A., Cassenti, B. N., Degostin, M. B., Bagshaw, K. R., Peracchio, A. A., Xiao, G., Wang, 

S., Chen, F., and Chiu, W. K. S. “A Rapid Analytical Assessment Tool for Three Dimensional Electrode 

Microstructural Networks with Geometric Sensitivity.” Journal of Power Sources, Vol. 246, 2014, pp. 322–

334. https://doi.org/10.1016/J.JPOWSOUR.2013.07.009. 

[114]  Trinh, H. P., Chen, C. P., and Balasubramanyam, M. S. “Numerical Simulation of Liquid Jet Atomization 

Including Turbulence Effects.” Journal of Engineering for Gas Turbines and Power, Vol. 129, No. 4, 2007, 

pp. 920–928. https://doi.org/10.1115/1.2747253. 

[115]  Deaconu, S., Coleman, H. W., and Wu, S. T. “Plasma Study on Ionization of Flowing Gases by Direct Current 

Electric Discharge.” AIAA JOURNAL, Vol. 41, No. 4, 2003. https://doi.org/10.2514/2.2017. 

[116]  Coleman, H. W., and Steele, W. G. “Engineering Application of Experimental Uncertainty Analysis.” AIAA 

Journal, Vol. 33, No. 10, 1995, pp. 1888–1896. https://doi.org/10.2514/3.12742. 

[117]  Coleman, H. W., and Stern, F. “Uncertainties and CFD Code Validation.” Journal of Fluids Engineering, Vol. 

119, No. 4, 1997, pp. 795–803. https://doi.org/10.1115/1.2819500. 

[118]  Coleman, H. W., Moffat, R. J., and Kays, W. M. “The Accelerated Fully Rough Turbulent Boundary Layer.” 

Journal of Fluid Mechanics, Vol. 82, No. 3, 1977, pp. 507–528. https://doi.org/10.1017/S0022112077000810. 

[119]  Brown, K. K., Coleman, H. W., and Steele, W. G. “A Methodology for Determining Experimental 

Uncertainties in Regressions.” Journal of Fluids Engineering, Vol. 120, No. 3, 1998, pp. 445–456. 

https://doi.org/10.1115/1.2820683. 

[120]  Deaconu, S., and Coleman, H. W. “Limitations of Statistical Design of Experiments Approaches in 

Engineering Testing.” Journal of Fluids Engineering, Vol. 122, No. 2, 2000, pp. 254–259. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1017%2FS0022112077000810&citationId=p_118
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11661-018-4974-8&citationId=p_111
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2820683&citationId=p_119
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.483252&citationId=p_120
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jpowsour.2013.07.009&citationId=p_113
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2747253&citationId=p_114
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.2017&citationId=p_115
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2007.11.054&citationId=p_108
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.12742&citationId=p_116


13 

 

https://doi.org/10.1115/1.483252. 

[121]  Blevins, J. A., and Coleman, H. W. “Uncertainty Assessment of Ramjet Performance Determination in 

Connected-Pipe Testing.” JOURNAL OF PROPULSION AND POWER, Vol. 13, No. 6. 

https://doi.org/10.2514/2.5245. 

[122]  Hosni, M. H., Coleman, H. W., and Taylor, R. P. “Measurements and Calculations of Rough-Wall Heat 

Transfer in the Turbulent Boundary Layer.” International Journal of Heat and Mass Transfer, Vol. 34, Nos. 

4–5, 1991, pp. 1067–1082. https://doi.org/10.1016/0017-9310(91)90017-9. 

[123]  Deaconu, S., and Coleman, H. W. “Limitations of Statistical Design of Experiments Approaches in 

Engineering Testing.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 122, No. 2, 2000, pp. 

254–259. https://doi.org/10.1115/1.483252. 

[124]  Kendall K Brown, Hugh W Coleman, J. P. B. “Impact of Uncertainty on Modeling and Testing of the Space 

Shuttle Main Engine.” ASME FLUIDS, Vol. 205, 1994, pp. 181–185. 

[125]  Coleman, H. W., Hosni, M. H., Taylor, R. P., and Brown, G. B. “Using Uncertainty Analysis in the Debugging 

and Qualification of a Turbulent Heat Transfer Test Facility.” Experimental Thermal and Fluid Science, Vol. 

4, No. 6, 1991, pp. 673–683. https://doi.org/10.1016/0894-1777(91)90075-3. 

[126]  Steele, W. G., Maciejewski^, P. K., James, C. A., Taylor, R. P., and Coleman^, H. W. “Asymmetric Systematic 

Uncertainties in the Determination of Experimental Uncertainty.” AIAA JOURNAL, Vol. 34, No. 7, 1996. 

https://doi.org/10.2514/3.13253. 

[127]  Coleman, H. W., Stern, F., Di Mascio, A., and Campana, E. “The Problem with Oscillatory Behavior in Grid 

Convergence Studies.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 123, No. 2, 2001, pp. 

438–439. https://doi.org/10.1115/1.1362672. 

[128]  Hudson, S. T. and Coleman, H. W. “An Analytical and Experimental Assessment of the Thermodynamic and 

Mechanical Methods of Determining Turbine Efficiency.” Journal of Propulsion and Power, Vol. 16, No. 5, 

2000, pp. 760–767. 

[129]  Stern, F., Wilson, R. V., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations—Part 1: Methodology and Procedures.” Journal of Fluids Engineering, 

Transactions of the ASME, Vol. 123, No. 4, 2001, pp. 793–802. https://doi.org/10.1115/1.1412235. 

[130]  Taylor, R. P., Taylor, J. K., Hosni, M. H., and Coleman, H. W. “The Turbulent Thermal Boundary Layer with 

an Abrupt Change from a Rough to a Smooth Wall.” International Journal of Heat and Mass Transfer, Vol. 

36, No. 1, 1993, pp. 141–146. https://doi.org/10.1016/0017-9310(93)80073-4. 

[131]  Deaconu, S., Coleman, H. W., and Wu, S. T. Experimental Study of the Ionization of Flowing Gases by DC 

Corona-Discharge. 2001. 

[132]  Coleman, H. W., Stern, F., Di Mascio and, A., and Campana, E. “The Problem With Oscillatory Behavior in 

Grid Convergence Studies.” Journal of Fluids Engineering, Vol. 123, No. 2, 2001, pp. 438–439. 

https://doi.org/10.1115/1.1362672. 

[133]  Sims, J. D., and Coleman, H. W. “Hysteresis Effects on Thrust Measurement and Its Uncertainty.” Journal of 

Propulsion and Power, Vol. 19, No. 3, 2003, pp. 506–513. https://doi.org/10.2514/2.6135. 

[134]  Coleman, H. W., Moffat, R. J., and Kays, W. M. “Heat Transfer in the Accelerated Fully Rough Turbulent 

Boundary Layer.” Journal of Heat Transfer, Vol. 103, No. 1, 1981, pp. 153–158. 

https://doi.org/10.1115/1.3244411. 

[135]  Stern, F., Wilson, R. V., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations – Part 1: Methodology and Procedures.” Journal of Fluids Engineering, Vol. 

123, No. 4, 2001. 

[136]  Steele, W. G., Maciejewski, P. K., James, C. A., R. P. Taylor*, R. P. and Coleman, H. W. “Considering 

Asymmetric Systematic Uncertainties in the Determination of Experimental Uncertainty.” AIAA Journal, Vol. 

34, No. 7, 1996. 

[137]  Hudson, S. T., Bordelon, W. J., and Coleman, H. W. “Effect of Correlated Precision Errors on Uncertainty of 

a Subsonic Venturi Calibration.” AIAA JOURNAL, Vol. 34, No. 9, 1996. https://doi.org/10.2514/3.13319. 

[138]  Wilson, R. V., Stern, F., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations – Part 2: Application for RANS Simulation of a Cargo/Container Ship.” 

Journal of Fluids Engineering, Vol. 123, No. 4, 2001. 

[139]  Taylor, R. P., Hosni, M. H., Garner, J. W., and Coleman, H. W. “Thermal Boundary Condition Effects on 

Heat Transfer in Turbulent Rough-Wall Boundary Layers.” Wärme - und Stoffübertragung, Vol. 27, No. 3, 

1992, pp. 131–140. https://doi.org/10.1007/BF01599926. 

[140]  Taylor, R. P., Taylor, J. K., Hosni, M. H., and Coleman, H. W. Heat Transfer in the Turbulent Boundary Layer 

with a Step Change in Surface Roughness. No. 4, 1991. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1007%2FBF01599926&citationId=p_139
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0894-1777%2891%2990075-3&citationId=p_125
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F91-GT-266&citationId=p_140
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.6135&citationId=p_133
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3244411&citationId=p_134
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412235&citationId=p_135
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.5664&citationId=p_128
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.13253&citationId=p_136
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412235&citationId=p_129
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0017-9310%2891%2990017-9&citationId=p_122
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.13319&citationId=p_137
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0017-9310%2893%2980073-4&citationId=p_130
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.483252&citationId=p_123
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412236&citationId=p_138
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2001-2943&citationId=p_131


14 

 

[141]  Brown, K. K., Coleman, H. W., Steele, W. G., and Taylor, R. P. “Evaluation of Correlated Bias 

Approximations in Experimental Uncertainty Analysis.” AIAA JOURNAL, Vol. 34, No. 5, 1996. 

https://doi.org/10.2514/3.13181. 

[142]  Markopoulos, P., Coleman, H. W., and Hawk, C. W. “Uncertainty Assessment of Performance Evaluation 

Methods for Solar Thermal Absorber/Thruster Testing.” JOURNAL OF PROPULSION AND POWER, Vol. 

13, No. 4. https://doi.org/10.2514/2.5202. 

[143]  Srikantaiah, D. V., and Coleman, H. W. “Turbulence Spectra from Individual Realization Laser Velocimetry 

Data.” Experiments in Fluids, Vol. 3, No. 1, 1985, pp. 35–44. https://doi.org/10.1007/BF00285269. 

[144]  Blevins, J., Frederick, Jr., R., and Coleman, H. “An Assessment of Microwave Measurement Techniques in 

Rocket Exhaust Applications.” 1994. https://doi.org/10.2514/6.1994-671. 

[145]  Frederick, R. A., Blevins, J. A., and Coleman, H. W. “An Investigation of Microwave Attenuation 

Measurements in a Labscale Rocket Motor Plume.” JOURNAL OF SPACECRAFT AND ROCKETS, Vol. 32, 

No. 5, 1995. 

[146]  Wilson, R. V., Stern, F., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations—Part 2: Application for Rans Simulation of a Cargo/Container Ship.” Journal 

of Fluids Engineering, Vol. 123, No. 4, 2001, pp. 803–810. https://doi.org/10.1115/1.1412236. 

[147]  Taylor, R. P., Hosni, M. H., Garner, J. W., and Coleman, H. W. “Thermal Boundary Condition Effects on 

Heat Transfer in Turbulent Rough-Wall Boundary Layers.” Wärme - und Stoffübertragung 1992 27:3, Vol. 

27, No. 3, 1992, pp. 131–140. https://doi.org/10.1007/BF01599926. 

[148]  Hosni, M. H., Coleman, H. W., and Steele, W. G. “Application of Mathcad® Software in Performing 

Uncertainty Analysis Calculations to Facilitate Laboratory Instruction.” ASEE Annual Conference 

Proceedings, 1996, pp. 581–595. https://doi.org/10.18260/1-2--5887. 

[149]  Hodge, B. K., Taylor, R. P., and Coleman, H. W. “Investigation of Surface Roughness Effects on Adiabatic 

Wall Temperature.” AIAA JOURNAL, Vol. 24, No. 9. https://doi.org/10.2514/3.9482. 

[150]  Coleman, H. W., Hodge, B. K., and Taylor, R. P. “A Re-Evaluation of Schlichting’s Surface Roughness 

Experiment.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 106, No. 1, 1984, pp. 60–65. 

https://doi.org/10.1115/1.3242406. 

[151]  Taylor, R. P., Hosni, M. H., Garner, J. W., and Coleman, H. W. “Rough-Wall Turbulent Heat Transfer with 

Step-Wall Temperature Boundary Conditions.” J. THERMOPHYSICS, Vol. 6. https://doi.org/10.2514/3.322. 

[152]  CHAKROUN, W., TAYLOR, R., STEELE, W., and COLEMAN, H. Bias Error Reduction in Experimental 

Results by Presentation as a Ratio to a Baseline Experiment - A Heat Transfer Case Study. 1993. 

[153]  Lineberry, D., Coleman, H., and Sekita, R. Uncertainty Analysis of Staged Combustion LOX/LH2 Rocket 

Engine Hot Firing Tests. 2004. 

[154]  Taylor, R. P., Hosni, M. H., and Coleman, H. W. “Comparison of Constant Wall Temperature and Heat Flux 

Cases for the Turbulent Rough-Wall Boundary Layer.” Experimental Heat Transfer, Vol. 3, No. 2, 1990, pp. 

117–127. https://doi.org/10.1080/08916159008946381. 

[155]  Steele, W. G., Ferguson, R. A., Taylor, R. P., and Coleman, H. W. “Computer-Assisted Uncertainty Analysis.” 

Inc. Comput Appl Eng Educ, Vol. 5, 1997, pp. 169–179. https://doi.org/10.1002/(SICI)1099-0542(1997)5:3. 

[156]  Darby, S. P., Landrum, D. B., and Coleman, H. W. “Assessment of Uncertainty in the Determination of 

Activation Energy for Polymeric Materials.” Journal of Thermophysics and Heat Transfer, Vol. 12, No. 4, 

1998, pp. 520–527. https://doi.org/10.2514/2.6371. 

[157]  Deaconu, S., Coleman, H. W., and Wu, S. T. “Experimental Characterization of a Thermionic-Arc Discharge 

Ionization Device for Flowing Gases.” Review of Scientific Instruments, Vol. 73, No. 1, 2002, p. 91. 

https://doi.org/10.1063/1.1427415. 

[158]  Taylor, R. P., Love, P. H., Coleman, H. W., Hosni, M. H., Taylor, R. P., Love, P. H., Coleman, H. W., and 

Hosni, M. H. “Heat Transfer Measurements in Incompressible Turbulent Flat Plate Boundary Layers with 

Step Wall Temperature Boundary Conditions.” ATJHT, Vol. 112, 1990, pp. 245–247. 

[159]  Taylor, R. P., Scaggs, W. F., and Coleman, H. W. “Measurement and Prediction of the Effects of Nonuniform 

Surface Roughness on Turbulent Flow Friction Coefficients.” Journal of Fluids Engineering, Transactions of 

the ASME, Vol. 110, No. 4, 1988, pp. 380–384. https://doi.org/10.1115/1.3243567. 

[160]  Hosni, M. H., Coleman, H. W. and Taylor, R. P. “Measurement and Calculation of Fluid Dynamics 

Characteristics of RoughWall Turbulent Boundary Layer Flows.” Journal of Fluids Engineering, Vol. 115, 

No. 3, 1993. 

[161]  Deaconu, S., Coleman, H. W., and Wu, S. T. “Experimental Characterization of a Thermionic-Arc Discharge 

Ionization Device for Flowing Gases.” Review of Scientific Instruments, Vol. 73, No. 1, 2001, p. 91. 

https://doi.org/10.1063/1.1427415. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2910150&citationId=p_160
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2004-4002&citationId=p_153
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412236&citationId=p_146
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1427415&citationId=p_161
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F08916159008946381&citationId=p_154
https://arc.aiaa.org/action/showLinks?crossref=10.1002%2F%28SICI%291099-0542%281997%295%3A3%3C169%3A%3AAID-CAE4%3E3.0.CO%3B2-B&citationId=p_155
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.6371&citationId=p_156
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1427415&citationId=p_157
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3242406&citationId=p_150
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2FBF00285269&citationId=p_143
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2910353&citationId=p_158
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.1994-671&citationId=p_144
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3243567&citationId=p_159


15 

 

[162]  Scaggs, W. F., Taylor, R. P., and Coleman, H. W. “Measurement and Prediction of Rough Wall Effects on 

Friction Factor-Uniform Roughness Results.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 

110, No. 4, 1988, pp. 385–391. https://doi.org/10.1115/1.3243568. 

[163]  Coleman, H. W. “Some Observations on Uncertainties and the Verification and Validation of a Simulation.” 

Journal of Fluids Engineering, Vol. 125, No. 4, 2003, pp. 733–735. https://doi.org/10.1115/1.1588694. 

[164]  Markopoulos, P., Coleman, H. W., and Hawk, C. W. “Uncertainty Assessment of Performance Evaluation 

Methods for Solar Thermal Absorber/Thruster Testing.” JOURNAL OF PROPULSION AND POWER, Vol. 

13, No. 4. https://doi.org/10.2514/2.5202. 

[165]  Coleman, H. W., Glenn Steele, W., and Taylor, R. P. “Implications of Correlated Bias Uncertainties in Single 

and Comparative Tests.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 117, No. 4, 1995, 

pp. 552–556. https://doi.org/10.1115/1.2817300. 

[166]  Taylor, R. P., Coleman, H. W., and Hodge, B. K. “Prediction of Heat Transfer in Turbulent Flow Over Rough 

Surfaces.” Journal of Heat Transfer, Vol. 111, No. 2, 1989, pp. 568–572. https://doi.org/10.1115/1.3250716. 

[167]  Coleman, H. W. “Some Observations on Uncertainties and the Verification and Validation of a Simulation.” 

Journal of Fluids Engineering, Transactions of the ASME, Vol. 125, No. 4, 2003, pp. 733–735. 

https://doi.org/10.1115/1.1588694. 

[168]  Steele, W., and Coleman, H. W. “Integrating Uncertainty Analysis Concepts into Undergraduate Laboratory 

Courses.” The International journal of engineering education, Vol. 8, No. 2, 1992, pp. 147–153. 

[169]  Frederick, R. A., Blevins, J. A., and Coleman, H. W. “Investigation of Microwave Attenuation Measurements 

in a Laboratory-Scale Rocket Motor Plume.” Journal of Spacecraft and Rockets, Vol. 32, No. 5, 1995, pp. 

923–925. https://doi.org/10.2514/3.26708. 

[170]  Hudson, S. T., and Coleman, H. W. “Analytical and Experimental Assessment of Two Methods of 

Determining Turbine Eff Ciency.” JOURNAL OF PROPULSION AND POWER, Vol. 16, No. 5, pp. 15–18. 

https://doi.org/10.2514/2.5664. 

[171]  Blevins, J., Frederick, Jr., R., and Coleman, H. “An Experimental Investigation of Microwave Diagnostics in 

a Labscale Rocket Exhaust Plume.” 1994. https://doi.org/10.2514/6.1994-3290. 

[172]  Taylor, R. P., Coleman, H. W., Hosni, M. H., and Love, P. H. “Thermal Boundary Condition Effects on Heat 

Transfer in the Turbulent Incompressible Flat Plate Boundary Layer.” International Journal of Heat and Mass 

Transfer, Vol. 32, No. 6, 1989, pp. 1165–1174. https://doi.org/10.1016/0017-9310(89)90015-X. 

[173]  Brown, K. K., Coleman, H. W., and Glenn Steele, W. “A Methodology for Determining Experimental 

Uncertainties in Regressions.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 120, No. 3, 

1998, pp. 445–456. https://doi.org/10.1115/1.2820683. 

[174]  Taylor, R. P., Taylor, J. K., Hosni, M. H., and Coleman, H. W. “Relaxation of the Turbulent Boundary Layer 

after an Abrupt Change from Rough to Smooth Wall.” Journal of Fluids Engineering, Transactions of the 

ASME, Vol. 115, No. 3, 1993, pp. 379–382. https://doi.org/10.1115/1.2910149. 

[175]  Al-Qutub, A. M., Elrod, D., and Coleman, H. W. “A New Friction Factor Model and Entrance Loss Coefficient 

for Honeycomb Annular Gas Seals.” Journal of Tribology, Vol. 122, No. 3, 2000, pp. 622–627. 

https://doi.org/10.1115/1.555411. 

[176]  Steele, W. G., Ferguson, R. A., Taylor, R. P., and Coleman, H. W. “Comparison of ANSI/ASME and ISO 

Models for Calculation of Uncertainty.” ISA Transactions, Vol. 33, No. 4, 1994, pp. 339–352. 

https://doi.org/10.1016/0019-0578(94)90016-7. 

[177]  Taylor, R. P., Coleman, H. W., and Hodge, B. K. “Prediction of Turbulent Rough-Wall Skin Friction Using a 

Discrete Element Approach.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 107, No. 2, 

1985, pp. 251–257. https://doi.org/10.1115/1.3242469. 

[178]  Coleman, H. W., and Stem, F. “Uncertainties and CFD Code Validation.” Journal of Fluids Engineering, 

Transactions of the ASME, Vol. 119, No. 4, 1997, pp. 795–803. https://doi.org/10.1115/1.2819500. 

[179]  Dauch, E., Moser, M. D., Frederick, R. A., and Coleman, H. W. “Uncertainty Assessment of the Pulse-Echo 

Ultrasonic Burning Rate Measurement Technique.” 35th Joint Propulsion Conference and Exhibit, 1999. 

https://doi.org/10.2514/6.1999-2224. 

[180]  Al-Qutub, A. M., Elrod, D., and Coleman, H. W. “A New Friction Factor Model and Entrance Loss Coefficient 

for Honeycomb Annular Gas Seals.” Journal of Tribology, Vol. 122, No. 3, 2000, pp. 622–627. 

https://doi.org/10.1115/1.555411. 

[181]  Coleman, H. W. “Closure to ‘Discussion of “Comprehensive Approach to Verification and Validation of CFD 

Simulations—Part 1: Methodology and Procedures” ’ (2002, ASME J. Fluids Eng., 124, p. 809).” Journal of 

Fluids Engineering, Vol. 124, No. 3, 2002, pp. 810–810. https://doi.org/10.1115/1.1492828. 

[182]  Coleman, H. and Lineberry, D. “Proper Estimation of Random Uncertainties in Steady State Testing.” AIAA 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1588694&citationId=p_167
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.555411&citationId=p_175
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0019-0578%2894%2990016-7&citationId=p_176
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.26708&citationId=p_169
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3243568&citationId=p_162
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3242469&citationId=p_177
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1588694&citationId=p_163
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.1994-3290&citationId=p_171
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.1999-2224&citationId=p_179
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0017-9310%2889%2990015-X&citationId=p_172
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2817300&citationId=p_165
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.555411&citationId=p_180
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2820683&citationId=p_173
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.3250716&citationId=p_166
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2910149&citationId=p_174


16 

 

JOURNAL, Vol. 44, No. 3, 2006. 

[183]  Coleman, H. W., and Steele, W. G. “Engineering Application of Experimental Uncertainty Analysis.” 

https://doi.org/10.2514/3.12742, Vol. 33, No. 10, 2012, pp. 1888–1896. https://doi.org/10.2514/3.12742. 

[184]  Steele, W. G., Ferguson, R. A., Taylor, R. P., and Coleman, H. W. “Computer-Assisted Uncertainty Analysis.” 

Computer Applications in Engineering Education, Vol. 5, No. 3, 1997, pp. 169–179. 

https://doi.org/10.1002/(SICI)1099-0542(1997)5:3<169::AID-CAE4>3.0.CO;2-B. 

[185]  Markopoulos, P., Coleman, H.W., and Hawk, C. W. “An Uncertainty Assessment of Performance Evaluation 

Methods for Solar Thermal Absorber/Thruster Testing.” AIAA Journal of Propulsion and Power, Vol. 13, No. 

4, 1997, pp. 552–559. 

[186]  Hosni, M. H., Coleman, H. W., Garner, J. W., and Taylor, R. P. “Roughness Element Shape Effects on Heat 

Transfer and Skin Friction in Rough-Wall Turbulent Boundary Layers.” International Journal of Heat and 

Mass Transfer, Vol. 36, No. 1, 1993, pp. 147–153. https://doi.org/10.1016/0017-9310(93)80074-5. 

[187]  Lineberry, D. M., Coleman, H. W., and Sekita, R. “Uncertainty Analysis of LE-7A Liquid-Oxygen-Hydrogen 

Rocket-Engine Hot Firing Tests.” JOURNAL OF PROPULSION AND POWER, Vol. 21, No. 6. 

https://doi.org/10.2514/1.13164. 

[188]  Wilson, R. V., Stern, F., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations—Part 2: Application for Rans Simulation of a Cargo/Container Ship.” Journal 

of Fluids Engineering, Transactions of the ASME, Vol. 123, No. 4, 2001, pp. 803–810. 

https://doi.org/10.1115/1.1412236. 

[189]  Coleman, H. W., Steele, W. G., and Taylor, R. P. “Implications of Correlated Bias Uncertainties in Single and 

Comparative Tests.” Journal of Fluids Engineering, Vol. 117, No. 4, 1995, pp. 552–556. 

https://doi.org/10.1115/1.2817300. 

[190]  Hosni, M. H., Coleman, H. W., and Taylor, R. P. “Measurement and Calculation of Fluid Dynamic 

Characteristics of Rough-Wall Turbulent Boundary-Layer Flows.” Journal of Fluids Engineering, 

Transactions of the ASME, Vol. 115, No. 3, 1993, pp. 383–388. https://doi.org/10.1115/1.2910150. 

[191]  Hosni, M. H., Coleman, H. W., and Taylor, R. P. “Rough-Wall Heat Transfer in Tbrbulent Boundary Layers.” 

International Journal of Fluid Mechanics Research, Vol. 25, Nos. 1–3, 1998, pp. 212–219. 

https://doi.org/10.1615/INTERJFLUIDMECHRES.V25.I1-3.180. 

[192]  Taylor, R. P., Taylor, J. K., Hosni, H. H., and Coleman, H. W. “Heat Transfer in the Turbulent Boundary 

Layer With a Step Change in Surface Roughness.” Journal of Turbomachinery, Vol. 114, No. 4, 1992, pp. 

788–794. https://doi.org/10.1115/1.2928032. 

[193]  Blevins, J. A., and Coleman, H. W. “Apparent Failure of Scaling Methods in Ramjet Connected-Pipe Testing.” 

Journal of Propulsion and Power, Vol. 15, No. 5, 1999, pp. 689–698. https://doi.org/10.2514/2.5480. 

[194]  Hosni, M. H., Coleman, H. W., and Taylor, R. P. “Heat Transfer Measurements and Calculations in 

Transitionally Rough Flow.” Journal of Turbomachinery, Vol. 113, No. 3, 1991, pp. 404–411. 

https://doi.org/10.1115/1.2927889. 

[195]  Coleman, H. W., and Lemmon, E. C. “Prediction of Turbulent Heat Transfer and Pressure on Swept Leading 

Edges.” J. SPACECRAFT, Vol. 11, No. 6. https://doi.org/10.2514/3.62084. 

[196]  Stern, F., Wilson, R. V., Coleman, H. W., and Paterson, E. G. “Comprehensive Approach to Verification and 

Validation of CFD Simulations—Part 1: Methodology and Procedures.” Journal of Fluids Engineering, Vol. 

123, No. 4, 2001, pp. 793–802. https://doi.org/10.1115/1.1412235. 

[197]  Alexander, R. A., and Coleman, H. W. “Engineering Notes Thermal Characterization of a Direct Gain Solar 

Thermal Engine.” JOURNAL OF SPACECRAFT AND ROCKETS, Vol. 38, No. 2. 

https://doi.org/10.2514/2.3683. 

[198]  Hosni, M. H., Coleman, H. W., and Taylor, R. P. “Heat Transfer Measurements and Calculations in 

Transitionally Rough Flow.” Journal of Turbomachinery, Vol. 113, No. 3, 1991, pp. 404–411. 

https://doi.org/10.1115/1.2927889. 

[199]  Frederick, R. A., Greiner, B. E., Frederick Jr, R. A., Greinerf, B. E., Frederick, R. A., and Greiner, B. E. 

“Laboratory-Scale Hybrid Rocket Motor Uncertainty Analysis.” Journal of Propulsion and Power, Vol. 12, 

No. 3, 1996, pp. 605–611. https://doi.org/10.2514/3.24076. 

[200]  Steele, W. G., Taylor, R. P., Burrellj, R. E., and Coleman, H. W. “Use of Previous Experience to Estimate 

Precision Uncertainty of Small Sample Experiments.” AIAA JOURNAL, Vol. 31, No. 10, 1993. 

https://doi.org/10.2514/3.11864. 

[201]  Bennewitz, J. W., Rani, S. L., Cranford, J. T., and Frederick, R. A. “Combustion Instability Control through 

Acoustic Modulation at the Inlet Boundary: Analysis.” Journal of Propulsion and Power, Vol. 31, No. 6, 

2015, pp. 1689–1695. https://doi.org/10.2514/1.B35650. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412235&citationId=p_196
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2817300&citationId=p_189
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2910150&citationId=p_190
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2927889&citationId=p_198
https://arc.aiaa.org/action/showLinks?crossref=10.1615%2FInterJFluidMechRes.v25.i1-3.180&citationId=p_191
https://arc.aiaa.org/action/showLinks?crossref=10.1002%2F%28SICI%291099-0542%281997%295%3A3%3C169%3A%3AAID-CAE4%3E3.0.CO%3B2-B&citationId=p_184
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.24076&citationId=p_199
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2928032&citationId=p_192
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.5202&citationId=p_185
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35650&citationId=p_201
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.5480&citationId=p_193
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2F0017-9310%2893%2980074-5&citationId=p_186
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2927889&citationId=p_194
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1412236&citationId=p_188


17 

 

[202]  Frederick, R. A., Williams, B. M., and Farmer, S. B. “Predicting and Analyzing X-Rays to Measure Propellant 

Crack Propagation Speed.” Journal of Propulsion and Power, Vol. 12, No. 2, 1996, pp. 310–314. 

https://doi.org/10.2514/3.24029. 

[203]  Brown, S. P., and Frederick, R. A. Laboratory-Scale Thermal Stability Experiments on RP-1 and RP-2. No. 

24, 2008, pp. 206–212. 

[204]  Hitt, M. A., and Frederick, R. A. “Regression Rate Model Predictions of an Axial-Injection End-Burning 

Hybrid Motor.” Journal of Propulsion and Power, Vol. 34, No. 5, 2018, pp. 1116–1123. 

https://doi.org/10.2514/1.B36839. 

[205]  Whitehead, J. J., and Frederick, R. A. “Burning Rate Optimization under Uncertainty Using Response 

Surfaces and Monte Carlo Simulation.” Journal of Propulsion and Power, Vol. 30, No. 4, 2014, pp. 901–908. 

https://doi.org/10.2514/1.B35084. 

[206]  Frederick, R. A., Whitehead, J. J., Knox, L. R., and Moser, M. D. “Regression Rates Study of Mixed Hybrid 

Propellants.” Journal of Propulsion and Power, Vol. 23, No. 1, 2007, pp. 175–180. 

https://doi.org/10.2514/1.14327. 

[207]  Frederick, R.A., Jr., Williams, B.M., and Bean, S.B., . “Predicting and Analyzing X-Rays to Measure 

Propellant Crack Propagation Speed.” Review of Scientific Instruments, Vol. 12, No. No. 2, 1996, pp. 310–

314. 

[208]  Frederick, R. A. “Measuring the Regression of a Burning Solid Propellant.” Review of Scientific Instruments, 

Vol. 67, No. 8, 1996, pp. 2903–2909. https://doi.org/10.1063/1.1147070. 

[209]  Bennewitz, J. W., Frederick, R. A., and Lineberry, D. M. Suppressing a High-Frequency Instability with 

Varying Bands of White Noise. No. 30, 2014, pp. 1094–1097. 

[210]  Frederick, R. A., and Whitehead, J. J. “Predicting Hybrid Propellant Regression Rate Using Response 

Surfaces.” Journal of Propulsion and Power, Vol. 25, No. 3, 2009, pp. 515–518. 

https://doi.org/10.2514/1.14418. 

[211]  Hitt, M. A., and Frederick, R. A. “Testing and Modeling of a Porous Axial-Injection, End-Burning Hybrid 

Motor.” Journal of Propulsion and Power, Vol. 32, No. 4, 2016, pp. 834–843. 

https://doi.org/10.2514/1.B35939. 

[212]  Frederick, R. A., Nichols, J. A., and Rogerson, J. “Slag Accumulation Measurements in a Strategic Solid 

Rocket Motor.” Journal of Image Processing and Flow Visualization, Vol. 3, No. 2, 1996, pp. 165–176. 

[213]  Greiner, B. E., Frederick, R. A., and Moser, M. D. “Combustion Effects of C₆₀ Soot in Ammonium Nitrate 

Propellants.” Journal of Propulsion and Power, Vol. 19, No. 4, 2003, pp. 713–715. 

https://doi.org/10.2514/2.6161. 

[214]  Eberhart, C. J., and Frederick, R. A. “Parametric Evaluation of Swirl Injector Dynamics in the High-Frequency 

Range.” Journal of Propulsion and Power, Vol. 33, No. 5, 2017, pp. 1218–1229. 

https://doi.org/10.2514/1.B36221. 

[215]  Sims, J. D., and Frederick, R. A. “Preliminary Design of a Hybrid Propulsion Multimission Missile System.” 

Journal of Spacecraft and Rockets, Vol. 34, No. 2, 1997, pp. 186–191. https://doi.org/10.2514/2.3208. 

[216]  Eberhart, C. J., Lineberry, D. M., Frederick, R. A., and Kastengren, A. L. Mechanistic Assessment of Swirl 

Coaxial Injection by Quantitative X-Ray Radiography. No. 30, 2014, pp. 1070–1079. 

[217]  Di Salvo, R., Dauch, F., Frederick, R. A., and Moser, M. D. “Direct Ultrasonic Measurement of Solid 

Propellant Ballistics.” Review of Scientific Instruments, Vol. 70, No. 11, 1999, pp. 4416–4421. 

https://doi.org/10.1063/1.1150087. 

[218]  Hahn, P. V., Frederick, R. A., and Slegers, N. “Predictive Guidance of a Projectile for Hit-to-Kill 

Interception.” IEEE Transactions on Control Systems Technology, Vol. 17, No. 4, 2009, pp. 745–755. 

https://doi.org/10.1109/TCST.2008.2004440. 

[219]  Frederick, R. A., and Komai, I. “Propellant Design Relationships for Throttled Gas Generators.” Journal of 

Propulsion and Power, Vol. 12, No. 3, 1996, pp. 614–616. https://doi.org/10.2514/3.24078. 

[220]  Sweeney, B. A., and Frederick, R. A. “Jet Breakup Length to Impingement Distance Ratio for Like Doublet 

Injectors.” Journal of Propulsion and Power, Vol. 32, No. 6, 2016, pp. 1516–1530. 

https://doi.org/10.2514/1.B36137. 

[221]  Jones, D. A., and Frederick, R. A. “Flammability Characterization of a Polysulfide Based Ramjet Fuel.” 

Journal of Energetic Materials, 2020. https://doi.org/10.1080/07370652.2020.1851817. 

[222]  Kohga, M., Frederick, R. A., and Moser, M. D. “Ultrasonic Properties of Propellant Ingredients.” Journal of 

Propulsion and Power, Vol. 20, No. 1, 2004, pp. 135–140. https://doi.org/10.2514/1.9240. 

[223]  Shelton, J. D., Frederick, R. A., and Wilhite, A. W. “Launch Vehicle Propulsion Design with Multiple 

Selection Criteria.” Journal of Spacecraft and Rockets, Vol. 43, No. 4, 2006, pp. 893–902. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35084&citationId=p_205
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36137&citationId=p_220
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.6161&citationId=p_213
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.14327&citationId=p_206
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36221&citationId=p_214
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.9240&citationId=p_222
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.3208&citationId=p_215
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1147070&citationId=p_208
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.16919&citationId=p_223
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35007&citationId=p_216
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35232&citationId=p_209
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.24029&citationId=p_202
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1150087&citationId=p_217
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.14418&citationId=p_210
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.27724&citationId=p_203
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FTCST.2008.2004440&citationId=p_218
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35939&citationId=p_211
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36839&citationId=p_204


18 

 

https://doi.org/10.2514/1.16919. 

[224]  Eberhart, C. J., and Frederick, R. A. “Details on the Mechanism of High-Frequency Swirl Coaxial Self-

Pulsation.” Journal of Propulsion and Power, Vol. 33, No. 6, 2017, pp. 1418–1427. 

https://doi.org/10.2514/1.B36216. 

[225]  Hitt, M. A., and Frederick, R. A. “Experimental Evaluation of a Nitrous-Oxide Axial-Injection, End-Burning 

Hybrid Rocket.” Journal of Propulsion and Power, Vol. 33, No. 6, 2017, pp. 1555–1560. 

https://doi.org/10.2514/1.B36439. 

[226]  Rasmussen, B., and Frederick, R. A., J. “Nonlinear Heterogeneous Model of Composite Solid-Propellant 

Combustion.” Journal of Propulsion and Power, Vol. 18, No. 5, 2002, pp. 1086–1092. 

https://doi.org/10.2514/2.6038. 

[227]  Bennewitz, J. W., Frederick, R. A., Cranford, J. T., and Lineberry, D. M. “Combustion Instability Control 

Through Acoustic Modulation at the Inlet Boundary: Experiments.” Journal of Propulsion and Power, Vol. 

31, No. 6, 2015, pp. 1672–1688. https://doi.org/10.2514/1.B35649. 

[228]  Norman, R., and Frederick, R. A. “Integrating Technical Editing Students into a Multidisciplinary Engineering 

Project.” Technical Communication Quarterly, Vol. 9, No. 2, 2000, pp. 163–189. 

https://doi.org/10.1080/10572250009364692. 

[229]  Cavitt, R. C., Frederick, R. A., and Bazarov, V. G. Laboratory Scale Survey of Pentad Injector Stability 

Characteristics. No. 24, 2008, pp. 534–540. 

[230]  Eberhart, C. J., and Frederick, R. A. “Fluid Oscillations of a Swirl Coaxial Injector Under High-Frequency 

Self-Pulsation.” Journal of Propulsion and Power, Vol. 33, No. 4, 2017, pp. 804–814. 

https://doi.org/10.2514/1.B36177. 

[231]  Byrd, R. E., and Frederick, R. A. “Instability Characteristics of a Gaseous-Oxygen/Methane Pentad Injector.” 

Journal of Propulsion and Power, Vol. 26, No. 4, 2010, pp. 689–695. https://doi.org/10.2514/1.41434. 

[232]  Di Salvo, R., Frederick, R. A., and Moser, M. D. “Pulse-Echo Measurements of Unsteady Propellant 

Deflagration.” Review of Scientific Instruments, Vol. 76, No. 6, 2005, p. 065112. 

https://doi.org/10.1063/1.1938252. 

[233]  Cockrell, C. E., Engelund, W. C., Bittner, R. D., Dilley, A. D., Jentink, T. N., and Frendi, A. “Integrated Aero-

Propulsive CFD Methodology for the Hyper-X Flight Experiment.” 18th Applied Aerodynamics Conference, 

2000. https://doi.org/10.2514/6.2000-4010. 

[234]  Buhler, W., and Frendi, A. “Effect of Fluid Wall Shear Stress on Non-Linear Beam Vibration.” Journal of 

Sound and Vibration, Vol. 270, Nos. 4–5, 2004, pp. 793–811. https://doi.org/10.1016/S0022-460X(03)00258-

X. 

[235]  Hahn, P. V., and Frendi, A. “Interaction of Three-Dimensional Protuberances with a Supersonic Turbulent 

Boundary Layer.” https://doi.org/10.2514/1.J052101, Vol. 51, No. 7, 2013, pp. 1657–1666. 

https://doi.org/10.2514/1.J052101. 

[236]  Fisher, A., Frendi, A., and Christopher, S. A. “Using Satellite Remote Sensing to Monitor Rocket Launch 

Induced Pollution.” http://dx.doi.org/10.1080/01431161.2012.705445, Vol. 34, No. 1, 2012, pp. 60–72. 

https://doi.org/10.1080/01431161.2012.705445. 

[237]  Frendi, A. “ACCURATE SURFACE TEMPERATURE PREDICTION AT HIGH SPEEDS.” 

http://dx.doi.org/10.1080/104077802753570365, Vol. 41, No. 5, 2010, pp. 547–554. 

https://doi.org/10.1080/104077802753570365. 

[238]  Frendi, A., and Brown, M. R. “Flow Structures and Noise from a Supersonic Impinging Jet.” International 

Journal of Numerical Methods for Heat &amp; Fluid Flow, Vol. 26, No. 8, 2016, pp. 2509–2527. 

https://doi.org/10.1108/HFF-05-2015-0174. 

[239]  Ewere, F., Wang, G., and Frendi, A. “Experimental Investigation of a Bioinspired Bluff-Body Effect on 

Galloping Piezoelectric Energy-Harvester Performance.” https://doi.org/10.2514/1.J056152, Vol. 56, No. 3, 

2018, pp. 1284–1287. https://doi.org/10.2514/1.J056152. 

[240]  Peugeot, W. J., Frendi, A. “Towards the Understanding of Flow Induced Vibration in a Rocket Engine 

Manifold.” Journal of Propulsion and Power, Vol. 29, No. 6, 2013, pp. 1468–1477. 

[241]  Frendi, A., and Harrison, C. “Partially Averaged Navier-Stokes: A (k-ω)/(k-ε) Bridging Model.” Fluids 2020, 

Vol. 5, Page 129, Vol. 5, No. 3, 2020, p. 129. https://doi.org/10.3390/FLUIDS5030129. 

[242]  Owen, M., and Frendi, A. “Towards the Understanding of Humpback Whale Tubercles: Linear Stability 

Analysis of a Wavy Flat Plate.” Fluids 2020, Vol. 5, Page 212, Vol. 5, No. 4, 2020, p. 212. 

https://doi.org/10.3390/FLUIDS5040212. 

[243]  Frendi, A., Tosh, A., and Girimaji, S. “Flow Past a Backward-Facing Step: Comparison of PANS, DES and 

URANS Results with Experiments.” http://dx.doi.org/10.1080/15502280601006207, Vol. 8, No. 1, 2007, pp. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B34728&citationId=p_240
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2000-4010&citationId=p_233
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.6038&citationId=p_226
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B35649&citationId=p_227
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10572250009364692&citationId=p_228
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.32618&citationId=p_229
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36177&citationId=p_230
https://arc.aiaa.org/action/showLinks?crossref=10.1108%2FHFF-05-2015-0174&citationId=p_238
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.41434&citationId=p_231
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36216&citationId=p_224
https://arc.aiaa.org/action/showLinks?crossref=10.1063%2F1.1938252&citationId=p_232
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.B36439&citationId=p_225


19 

 

19–32. https://doi.org/10.1080/15502280601006207. 

[244]  Dunn, M. C., Shotorban, B., and Frendi, A. “Uncertainty Quantification of Turbulence Model Coefficients 

via Latin Hypercube Sampling Method.” Journal of Fluids Engineering, Vol. 133, No. 4, 2011, pp. 41402-1-

41402–7. https://doi.org/10.1115/1.4003762. 

[245]  Olatoyinbo, S. F., Rani, S. L., and Frendi, A. “Large-Eddy Simulation of Decaying Isotropic Turbulence Using 

the Flowfield Dependent Variation Method.” International Journal of Numerical Methods for Heat &amp; 

Fluid Flow, Vol. 27, No. 1, 2017, pp. 235–262. https://doi.org/10.1108/HFF-07-2015-0290. 

[246]  Frendi, A. “On Flow Unsteadiness Induced by Structural Vibration.” Journal of Sound and Vibration, Vol. 

269, Nos. 1–2, 2004, pp. 327–343. https://doi.org/10.1016/S0022-460X(03)00075-0. 

[247]  Frendi, A. “On the Effects of Wall Shear Stress on Structural Vibrations.” AIAA Journal, Vol. 39, No. 4, 2001, 

pp. 737–740. https://doi.org/10.2514/2.1370. 

[248]  Frendi, A., Dorland, W.D., Maung, T., Nesman, T. and Wang, T.-S. “A Jet Engine Noise 

Prediction/Measurement Tool.” Journal of Acoustical Society of America, Vol. 112, No. 5, 2002. 

[249]  Tosh, A., and Frendi, A. “Effect of Decoupled Fluid Loading on Nonlinear Vibration of a Flat Plate.” Journal 

of Fluids and Structures, Vol. 19, No. 8, 2004, pp. 1117–1128. 

https://doi.org/10.1016/J.JFLUIDSTRUCTS.2004.07.003. 

[250]  Frendi, A., Nesman, T., and Wang, T. S. “On the Effects of Time Scaling on the Noise Radiated by the X-33 

Engine Plume.” 7th AIAA/CEAS Aeroacoustics Conference and Exhibit, 2001. https://doi.org/10.2514/6.2001-

2188. 

[251]  Canabal, F., and Frendi, A. “Study of the Ignition Overpressure Suppression Technique by Water Addition.” 

JOURNAL OF SPACECRAFT AND ROCKETS, Vol. 43, No. 4. https://doi.org/10.2514/1.14861. 

[252]  Frendi, A., and Zhang, M. “A New Turbulent Wall-Pressure Fluctuation Model for Fluid–Structure 

Interaction.” Journal of Vibration and Acoustics, Vol. 142, No. 2, 2020. https://doi.org/10.1115/1.4045771. 

[253]  Zhang, M., and Frendi, A. “Effect of Airfoil Leading Edge Waviness on Flow Structures and Noise.” 

International Journal of Numerical Methods for Heat &amp; Fluid Flow, Vol. 26, No. 6, 2016, pp. 1821–

1842. https://doi.org/10.1108/HFF-04-2015-0143. 

[254]  Frendi, A. “Hybrid RANS-LES Methods Applied to Acoustic Problems.” Notes on Numerical Fluid 

Mechanics and Multidisciplinary Design, Vol. 130, 2015, pp. 243–251. https://doi.org/10.1007/978-3-319-

15141-0_19. 

[255]  Zhang, M., and Frendi, A. “Noise Generated by an Airfoil Located in the Wake of a Circular Cylinder.” Notes 

on Numerical Fluid Mechanics and Multidisciplinary Design, Vol. 130, 2015, pp. 493–501. 

https://doi.org/10.1007/978-3-319-15141-0_40. 

[256]  Zhang, M., Thompson, W., Frendi, A., and Casiano, M. J. “Acoustic Wave Propagation in a Sensor Port: 

Experimental Measurements and Analytical Model Predictions.” Applied Acoustics, Vol. 127, 2017, pp. 1–

14. https://doi.org/10.1016/J.APACOUST.2017.05.008. 

[257]  Frendi, A., Nesman, T. E., and Wang, T.-S. “Computational and Experimental Study of Linear Aerospike 

Engine Noise.” AIAA JOURNAL, Vol. 39, No. 8, 2001. https://doi.org/10.2514/2.1499. 

[258]  Al Musleh, A., and Frendi, A. “On the Effect of a Flexible Structure on Boundary Layer Stability and 

Transition.” Journal of Fluids and Enginerring, Vol. 133, No. 7, 2011, pp. 071103–1 to 071103–6. 

[259]  Girgis, B. R., Rani, S. L., and Frendi, A. “Flowfield Dependent Variation Method: A Numerical Scheme for 

the Solution of Low- to High-Mach Number Flow Problems.” International Journal of Numerical Methods 

for Heat &amp; Fluid Flow, Vol. 26, No. 5, 2016, pp. 1486–1525. https://doi.org/10.1108/HFF-04-2015-

0137. 

[260]  Dove, M. F. A., Logan, N., Mauger, J. P., Allan, B. D., Arndt, R. E., and Hawk, C. W. “Aluminum Alloy 

Compatibility with Gelled Inhibited Red Fuming Nitric Acid.” Journal of Propulsion and Power, Vol. 12, 

No. 3, 1996, pp. 585–590. https://doi.org/10.2514/3.24073. 

[261]  Bonometti, J.A., and Hawk, C. W. “High Temperature Reflectivity Measurements for Solar Absorber 

Materials.” ASME Journal of Solar Energy Engineering, 2001. 

[262]  Emrich, W. J., and Hawk, C. W. “Magnetohydrodynamic Instabilities in a Simple Gasdynamic Mirror 

Propulsion System.” JOURNAL OF PROPULSION AND POWER, Vol. 21, No. 3. 

https://doi.org/10.2514/1.7027. 

[263]  Spetman, D. M., Hawk, C. W., and Moser, M. D. “Development of a Strutjet Cold-Flow Mixing Experiment.” 

Journal of Propulsion and Power, Vol. 15, No. 1, 1999, pp. 155–158. https://doi.org/10.2514/2.5406. 

[264]  Dove, M. F. A., Logan, N., Mauger, J. P., Allan, B. D., Arndt, R. E., and Hawk, C. W. “Laboratory 

Methodologies for Propellant Corrosion Research.” Journal of Propulsion and Power, Vol. 12, No. 3, 1996, 

pp. 580–584. https://doi.org/10.2514/3.24072. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.1370&citationId=p_247
https://arc.aiaa.org/action/showLinks?crossref=10.1121%2F1.1506690&citationId=p_248
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.5406&citationId=p_263
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.apacoust.2017.05.008&citationId=p_256
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.24072&citationId=p_264
https://arc.aiaa.org/action/showLinks?system=10.2514%2F2.1499&citationId=p_257
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2001-2188&citationId=p_250
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.24073&citationId=p_260
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2FS0022-460X%2803%2900075-0&citationId=p_246
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1384571&citationId=p_261
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2F978-3-319-15141-0_19&citationId=p_254


20 

 

[265]  Turner, M. W., Hawk, C. W., and Litchford, R. J. “Inductive Measurement of Plasma Jet Electrical 

Conductivity.” Journal of Propulsion and Power, Vol. 21, No. 5, 2005, pp. 900–907. 

https://doi.org/10.2514/1.12077. 

[266]  Tournes, C., Landrum, ¤ D Brian, Shtessel, Y., and Hawk, C. W. “Ramjet-Powered Reusable Launch Vehicle 

Control by Sliding Modes.” JOURNAL OF GUIDANCE, CONTROL, AND DYNAMICS, Vol. 21, No. 3. 

https://doi.org/10.2514/2.4273. 

[267]  Gierow, P. A., Paxton, J. P., Cost, T. L., and Hawk, C. W. “Material-Property Effects on a Thin-Film Solar 

Concentrator.” Journal of Spacecraft and Rockets, Vol. 32, No. 4, 1995, pp. 697–702. 

https://doi.org/10.2514/3.26671. 

[268]  Muller, S., Hawk, C. W., Bakker, P. G., Parkinson, D., and Turner, M. “Mixing of Supersonic Jets in a Strutjet 

Propulsion System.” JOURNAL OF PROPULSION AND POWER, Vol. 17, No. 5. 

https://doi.org/10.2514/2.5854. 

[269]  Brophy, C.A., and Hawk, C. W. “An Investigation of the Mixing Processes Inside a Four-Inlet Side Dump 

Ducted Rocket Engine.” Journal of Flow Visualization and Image Processing, Vol. 1, No. 1, 1996. 

[270]  Brophy, C. M., Hawk, C. W., and Bush, J. M. “An Investigation of Four-Inlet Ducted Rocket Engine 

Flameholding Characteristics.” 33rd Joint Propulsion Conference and Exhibit, 1997. 

https://doi.org/10.2514/6.1997-2846. 

[271]  Pearson, J. B., Landrum, D. B., and Hawk, C. W. “Parametric Study of Solar Thermal Rocket Nozzle 

Performance.” Journal of Solar Energy Engineering, Transactions of the ASME, Vol. 118, No. 3, 1996, pp. 

194–195. https://doi.org/10.1115/1.2870944. 

[272]  Arndt-Hallit, R.E., Hawk, C.W., Allan, B.D., and Logan, N. “Compatibility of 1100 and 2400 Aluminum 

Alloys with Several Gelled IRFNA Systems.” AIAA Journal of Propulsion and Power, Vol. 13, No. 4, 1997, 

pp. 481–487. 

[273]  Hazeli, K., El Mir, C., Papanikolaou, S., Delbo, M., and Ramesh, K. T. “The Origins of Asteroidal Rock 

Disaggregation: Interplay of Thermal Fatigue and Microstructure.” Icarus, Vol. 304, 2018, pp. 172–182. 

https://doi.org/10.1016/J.ICARUS.2017.12.035. 

[274]  Bahrami Babamiri, B., Askari, H., and Hazeli, K. “Deformation Mechanisms and Post-Yielding Behavior of 

Additively Manufactured Lattice Structures.” Materials & Design, Vol. 188, 2020, p. 108443. 

https://doi.org/10.1016/J.MATDES.2019.108443. 

[275]  Kanan, V., Hazeli, K., & Ramesh, K. “The Mechanics of Twinning in Single Crystal Magnesium. Journal of 

the Mechanics and Physics of Solids.” Journal of Mechanics and Physics of Solids, Vol. 120, 2018, pp. 154–

178. 

[276]  Babamiri, B. B., Indeck, J., Demeneghi, G., Cuadra, J., and Hazeli, K. “Quantification of Porosity and 

Microstructure and Their Effect on Quasi-Static and Dynamic Behavior of Additively Manufactured Inconel 

718.” Additive Manufacturing, Vol. 34, 2020, p. 101380. https://doi.org/10.1016/J.ADDMA.2020.101380. 

[277]  Wang, F., Hazeli, K., Molodov, K. D., Barrett, C. D., Al-Samman, T., Molodov, D. A., Kontsos, A., Ramesh, 

K. T., El Kadiri, H., and Agnew, S. R. “Characteristic Dislocation Substructure in 101¯2 Twins in Hexagonal 

Metals.” Scripta Materialia, Vol. 143, 2018, pp. 81–85. 

https://doi.org/10.1016/J.SCRIPTAMAT.2017.09.015. 

[278]  Indeck, J., Cuadra, J., Williams, C., and Hazeli, K. “Accumulation and Evolution of Elastically Induced 

Defects under Cyclic Loading: Quantification and Subsequent Properties.” International Journal of Fatigue, 

Vol. 127, 2019, pp. 522–536. https://doi.org/10.1016/j.ijfatigue.2019.05.025. 

[279]  Hazeli, K., Babamiri, B. B., Indeck, J., Minor, A., and Askari, H. “Microstructure-Topology Relationship 

Effects on the Quasi-Static and Dynamic Behavior of Additively Manufactured Lattice Structures.” Materials 

& Design, Vol. 176, 2019, p. 107826. https://doi.org/10.1016/J.MATDES.2019.107826. 

[280]  Paudel, Y. R., Indeck, J., Hazeli, K., Priddy, M. W., Inal, K., Rhee, H., Barrett, C. D., Whittington, W. R., 

Limmer, K. R., and El Kadiri, H. “Characterization and Modeling of {101¯2} Twin Banding in Magnesium.” 

Acta Materialia, Vol. 183, 2020, pp. 438–451. https://doi.org/10.1016/J.ACTAMAT.2019.11.020. 

[281]  Indeck, J., Demeneghi, G., Mayeur, J., Williams, C., and Hazeli, K. “Influence of Reversible and Non-

Reversible Fatigue on the Microstructure and Mechanical Property Evolution of 7075-T6 Aluminum Alloy.” 

International Journal of Fatigue, Vol. 145, 2021, p. 106094. 

https://doi.org/10.1016/J.IJFATIGUE.2020.106094. 

[282]  Liang, B., Cuadra, J., Hazeli, K., and Soghrati, S. “Stress Field Analysis in a Stony Meteorite under Thermal 

Fatigue and Mechanical Loadings.” Icarus, Vol. 335, 2020, p. 113381. 

https://doi.org/10.1016/j.icarus.2019.07.015. 

[283]  Indeck, J. S., Mares, J. O., Vitarelli, J. P., and Hazeli, K. “Determination of the Feature Resolution of 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.scriptamat.2017.09.015&citationId=p_277
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.1997-2846&citationId=p_270
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijfatigue.2019.05.025&citationId=p_278
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.2870944&citationId=p_271
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.matdes.2019.107826&citationId=p_279
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.12077&citationId=p_265
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.actamat.2019.11.020&citationId=p_280
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.icarus.2017.12.035&citationId=p_273
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.matdes.2019.108443&citationId=p_274
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.26671&citationId=p_267
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jmps.2018.03.010&citationId=p_275


21 

 

Processed Image Data via Statistical Analysis.” Microscopy and Microanalysis, Vol. 27, No. 2, 2021, pp. 

357–364. https://doi.org/10.1017/S1431927621000143. 

[284]  Shabani, M., Indeck, J., Hazeli, K., Jablonski, P. D., and Pataky, G. J. “Effect of Strain Rate on the Tensile 

Behavior of CoCrFeNi and CoCrFeMnNi High-Entropy Alloys.” Journal of Materials Engineering and 

Performance 2019 28:7, Vol. 28, No. 7, 2019, pp. 4348–4356. https://doi.org/10.1007/S11665-019-04176-Y. 

[285]  Rogers, N., Ren, Z., Buzzard, W., Sweeney, B., Tinker, N., Ligrani, P., Hollingsworth, K., Liberatore, F., 

Patel, R., Ho, S., and Moon, H.-K. “Effects of Double Wall Cooling Configuration and Conditions on 

Performance of Full-Coverage Effusion Cooling.” Journal of Turbomachinery, Vol. 139, No. 5, 2017, pp. 

51009–51010. https://doi.org/10.1115/1.4035277. 

[286]  Ren, Z., Vanga, S. R., Rogers, N., Ligrani, P., Hollingsworth, K., Liberatore, F., Patel, R., Srinivasan, R., and 

Ho, Y. hsiang. “Internal and External Cooling of a Full Coverage Effusion Cooling Plate: Effects of Double 

Wall Configuration and Conditions.” International Journal of Thermal Sciences, Vol. 124, 2018, pp. 36–49. 

https://doi.org/10.1016/j.ijthermalsci.2017.09.021. 

[287]  Morris, N. A., Thomas, L. D., and Hollingsworth, D. K. “Stay Cool—Alternatives for Long-Term Storage of 

Large Quantities of Liquid Hydrogen on a Mars Transfer Vehicle.” 

https://doi.org/10.1080/00295450.2020.1819157, Vol. 207, No. 6, 2020, pp. 860–865. 

https://doi.org/10.1080/00295450.2020.1819157. 

[288]  Bluman, J. E., Kang, C., and Shtessel, Y. “Control of a Flapping Wing Micro Air Vehicle: A Sliding Mode 

Approach.” Journal of Guidance, Control, and Dynamics, Vol. 41, No. 5, 2018, pp. 1223–1226. 

[289]  Raghu, S. L., Conners, R. T., Kang, C., Landrum, D. B., and Whitehead, P. N. “Kinematic Analysis of Gait 

in an Underwater Treadmill Using Land-Based Vicon T 40s Motion Capture Cameras Arranged Externally.” 

Journal of Biomechanics, Vol. 124, 2021, p. 110553. https://doi.org/10.1016/J.JBIOMECH.2021.110553. 

[290]  Sridhar, M.K., Kang, C., Landrum, D.B., Aono, H., Mathis, S.H., Lee, T. “Unconventionally High Lift 

Coefficients in Monarch Butterflies at High-Altitude Conditions.” Bioinspiration & Biomimetics, Vol. 16, 

2021, p. 034002. 

[291]  Pohly, J. A., Kang, C. kwon, Landrum, D. B., Bluman, J. E., and Aono, H. “Data-Driven CFD Scaling of 

Bioinspired Mars Flight Vehicles for Hover.” Acta Astronautica, Vol. 180, 2021, pp. 545–559. 

https://doi.org/10.1016/J.ACTAASTRO.2020.12.037. 

[292]  Bluman, J. E., Sridhar, M., and Kang, C. “Passive Stabilization of Hovering Fruit Fly Models with Flexible 

Wings.” Journal of Royal Society Interface, Vol. 15, 2018, p. 20180409. 

[293]  Landers, M. G., and Landrum, D. B. “Hinge Moment Coeff Cient Prediction for Nose-Mounted Canard 

Controls at Supersonic Speeds.” JOURNAL OF SPACECRAFT AND ROCKETS, Vol. 35, No. 3. 

https://doi.org/10.2514/2.3355. 

[294]  Adams, R. B., and Landrum, D. B. “Analysis of a Fusion-Electric Airbreathing Earth to Orbit Launch 

Vehicle.” JOURNAL OF PROPULSION AND POWER, Vol. 18, No. 4. https://doi.org/10.2514/2.6019. 

[295]  Adams, R. B., and Landrum, D. B. “Laser-Air Interactions in an Internal Supersonic Flowpath.” JOURNAL 

OF PROPULSION AND POWER, Vol. 18, No. 4. https://doi.org/10.2514/2.6023. 

[296]  Landrum, D. B., Dejarnettet, F. R., and Bomanj, B. L. “Engineering Method for Calculating Surface Pressures 

and Heating Rates on Vehicles with Embedded Shocks.” JOURNAL OF SPACECRAFT AND ROCKETS, Vol. 

29, No. 6, 1992. https://doi.org/10.2514/3.25528. 

[297]  Beard, R. A., and Landrum, D. B. “Effects of Kinetic Rate Uncertainty on the Predicted Performance of Solar 

Thermal Rockets.” Journal of Propulsion and Power, Vol. 13, No. 6, 1996, pp. 806–808. 

https://doi.org/10.2514/2.5239. 

[298]  Tournes, C., and Landrum, B. “F-14 Aircraft Lateral-Directional Adaptive Control Using Subspace 

Stabilization.” JOURNAL OF GUIDANCE, CONTROL, AND DYNAMICS, Vol. 26, No. 1. 

https://doi.org/10.2514/2.5028. 

[299]  Besnard, L., Shtessel, Y.B., Landrum, D. B. “Quadrotor Vehicle Control via Sliding Mode Controller Driven 

by Sliding Mode Disturbance Observer.” Journal of The Franklin Institute, 2011. 

https://doi.org/10.1016/j.jfranklin,2011.06.031. 

[300]  Locke, J., Landrum, D. B. “A Study of Correlations for Heat Transfer to Supercritical Hydrogen in 

Regenerative Cooling Channels.” Journal of Propulsion and Power, Vol. 24, No. 1, 2008, pp. 94–103. 

[301]  Landrum, D. B., and Candlert, G. V. “Vibration-Dissociation Coupling in Nonequilibrium Flows.” JOURNAL 

OF THERMOPHYSICS AND HEAT TRANSFER, Vol. 6, No. 4, 1992. https://doi.org/10.2514/3.11546. 

[302]  Benfield, M. P. J., and Landrum, D. B. “International Joint Ventures in Space: The International Space 

Welding Experiment.” The Journal of Technology Transfer 1998 23:3, Vol. 23, No. 3, 1998, pp. 25–38. 

https://doi.org/10.1007/BF02509573. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F1748-3190%2Fabe108&citationId=p_290
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.22496&citationId=p_300
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4035277&citationId=p_285
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.11546&citationId=p_301
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijthermalsci.2017.09.021&citationId=p_286
https://arc.aiaa.org/action/showLinks?system=10.2514%2F6.2000-3366&citationId=p_294
https://arc.aiaa.org/action/showLinks?system=10.2514%2F3.25528&citationId=p_296
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jbiomech.2021.110553&citationId=p_289


22 

 

[303]  Percy, T. K., and Landrum, D. B. “Investigation of National Policy Shifts to Impact Orbital Debris 

Environments.” Space Policy, Vol. 30, No. 1, 2014, pp. 23–33. 

https://doi.org/10.1016/J.SPACEPOL.2014.02.003. 

[304]  Xie, G., Liu, J., M. Ligrani, P., and Sunden, B. “Flow Structure and Heat Transfer in a Square Passage with 

Offset Mid-Truncated Ribs.” International Journal of Heat and Mass Transfer, Vol. 71, 2014, pp. 44–56. 

https://doi.org/10.1016/j.ijheatmasstransfer.2013.12.005. 

[305]  Wang, Z., Zhang, Q., Yan, Y., Liu, K., and Ligrani, P. M. “Secondary Flows and Extra Heat Transfer 

Enhancement of Ribbed Surfaces With Jet Impingement.” Numerical Heat Transfer; Part A: Applications, 

Vol. 72, No. 9, 2017, pp. 669–680. https://doi.org/10.1080/10407782.2017.1394139. 

[306]  Ligrani, P., McInturff, P., Suzuki, M., and Nakamata, C. “Winglet-Pair Target Surface Roughness Influences 

On Impingement Jet Array Heat Transfer.” Journal of Enhanced Heat Transfer, Vol. 26, No. 1, 2019, pp. 15–

35. https://doi.org/10.1615/JEnhHeatTransf.2018027282. 

[307]  Click, A. J., Ligrani, P. M., Hockensmith, M., Knox, J., Larsen, C., Fairbanks, A., Liberatore, F., and Ho, Y. 

H. “Louver Slot Cooling and Full-Coverage Film Cooling With a Combination Internal Coolant Supply.” 

ASME Transactions-Journal of Engineering for Gas Turbines and Power, 2021. 

[308]  Li, W., Ren, J., Hongde, J., Luan, Y., and Ligrani, P. “Assessment of Six Turbulence Models for Modeling 

and Predicting Narrow Passage Flows, Part 2: Pin Fin Arrays.” Numerical Heat Transfer; Part A: 

Applications, Vol. 69, No. 5, 2016, pp. 445–463. https://doi.org/10.1080/10407782.2015.1081024. 

[309]  Xie, Y., Shen, Z., Zhang, D., and Ligrani, P. “Numerical Analysis of Flow Structure and Heat Transfer 

Characteristics in Dimpled Channels With Secondary Protrusions.” Journal of Heat Transfer, Vol. 138, No. 

3, 2016. https://doi.org/10.1115/1.4031787. 

[310]  Ligrani, P., Potts, G., and Fatemi, A. “Endwall Aerodynamic Losses From Turbine Components Within Gas 

Turbine Engines.” Propulsion and Power Research, Vol. 6, No. 1, 2017, pp. 1–14. 

https://doi.org/10.1016/j.jppr.2017.01.006. 

[311]  Yang, L., Ren, J., Jiang, H., and Ligrani, P. “Experimental and Numerical Investigation of Unsteady 

Impingement Cooling Within a Blade Leading Edge Passage.” International Journal of Heat and Mass 

Transfer, Vol. 71, 2014, pp. 57–68. https://doi.org/10.1016/j.ijheatmasstransfer.2013.12.006. 

[312]  Tamang, S., Kwon, H., Choi, J., Ligrani, P., Lee, J. H., Jung, Y. G., and Park, H. “Numerical Investigation of 

Adiabatic Film Cooling Effectiveness Through Compound Angle Variations.” Numerical Heat Transfer; Part 

A: Applications, Vol. 78, No. 10, 2020, pp. 595–618. https://doi.org/10.1080/10407782.2020.1803600. 

[313]  Lee, J., Ren, Z., Ligrani, P., Lee, D. H., Fox, M. D., and Moon, H. K. “Cross-Flow Effects on Impingement 

Array Heat Transfer with Varying Jet-to-Target Plate Distance and Hole Spacing.” International Journal of 

Heat and Mass Transfer, Vol. 75, 2014, pp. 534–544. 

https://doi.org/10.1016/j.ijheatmasstransfer.2014.03.040. 

[314]  Ligrani, P. M., McNabb, E. S., Collopy, H., Anderson, M., and Marko, S. M. “Recent Investigations of Shock 

Wave Effects and Interactions.” Advances in Aerodynamics, Vol. 2, No. 1, 2020, pp. 1–23. 

https://doi.org/10.1186/s42774-020-0028-1. 

[315]  Lu, X., Li, W., Li, X., Ren, J., Jiang, H., and Ligrani, P. “Flow and Heat Transfer Characteristics of Micro 

Pin-Fins under Jet Impingement Arrays.” International Journal of Heat and Mass Transfer, Vol. 143, 2019, 

p. 118416. https://doi.org/10.1016/j.ijheatmasstransfer.2019.07.066. 

[316]  Doustmohammadi, M., Ligrani, P., and Anderson, M. “Modeling the Socio-Economic Impacts of Covid-19 

Using an Improved Traditional Travel Demand Model.” Current Urban Studies, Vol. 08, No. 04, 2020, pp. 

688–704. https://doi.org/10.4236/cus.2020.84037. 

[317]  Vanga, S. R., Ligrani, P. M., Knox, J., Liberatore, F., Patel, R., and Ho, Y. H. “Louver and Effusion Cooling 

Heat Transfer For a Double Wall Effusion Plate With Impingement Jet Array Coolant Supply.” International 

Journal of Heat and Mass Transfer, Vol. 168, 2021, p. 120861. 

https://doi.org/10.1016/j.ijheatmasstransfer.2020.120861. 

[318]  Ritchie, D., Click, A. J., Ligrani, P. M., Liberatore, F., Patel, R., and Ho, Y. H. “Double Wall Cooling of an 

Effusion Plate With Simultaneous Cross Flow and Impingement Jet Array Internal Cooling.” ASME 

Transactions-Journal of Engineering for Gas Turbines and Power, Vol. 141, No. 9, 2019, pp. 091008–1 to 

091008–11. 

[319]  Ligrani, P., Copeland, D., Ren, C., Su, M., and Suzuki, M. “Heat Transfer Enhancements From Elastic 

Turbulence Using Sucrose-Based Polymer Solutions.” Journal of Thermophysics and Heat Transfer, Vol. 32, 

No. 1, 2018, pp. 51–60. https://doi.org/10.2514/1.T5161. 

[320]  Ligrani, P., Goodro, M., Fox, M. D., and Moon, H. K. “Full-Coverage Film Cooling: Heat Transfer 

Coefficients and Film Effectiveness for a Sparse Hole Array at Different Blowing Ratios and Contraction 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4029168&citationId=p_320
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2014.03.040&citationId=p_313
https://arc.aiaa.org/action/showLinks?crossref=10.1186%2Fs42774-020-0028-1&citationId=p_314
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2019.07.066&citationId=p_315
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10407782.2015.1081024&citationId=p_308
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2020.120861&citationId=p_317
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.spacepol.2014.02.003&citationId=p_303
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4043694&citationId=p_318
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2013.12.006&citationId=p_311
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2013.12.005&citationId=p_304
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10407782.2020.1803600&citationId=p_312
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10407782.2017.1394139&citationId=p_305


23 

 

Ratios.” Journal of Heat Transfer, Vol. 137, No. 3, 2015. https://doi.org/10.1115/1.4029168. 

[321]  Rogers, N., Ren, Z., Buzzard, W., Sweeney, B., Tinker, N., and Ligrani, P. “Effects of Double Wall Cooling 

Configuration and Conditions on Performance of Full-Coverage Effusion Cooling.” Journal of 

Turbomachinery, Vol. 139, No. 5, 2017, pp. 51009–51010. https://doi.org/10.1115/1.4035277. 

[322]  Ligrani, P. M., Cox, M., and Goethals, K. “Spatial Coherence of Low-Frequency Unsteadiness Associated 

With a Normal Shock Wave.” Aerospace Science and Technology, Vol. 112, 2021, p. 106637. 

https://doi.org/10.1016/j.ast.2021.106637. 

[323]  McInturff, P., Suzuki, M., Ligrani, P., Nakamata, C., and Lee, D. H. “Effects of Hole Shape On Impingement 

Jet Array Heat Transfer With Small-Scale, Target Surface Triangle Roughness.” International Journal of Heat 

and Mass Transfer, Vol. 127, 2018, pp. 585–597. https://doi.org/10.1016/j.ijheatmasstransfer.2018.06.025. 

[324]  Lund, B., Ligrani, P., and Brown, M. “Development and Control of Elastic Turbulence within a Micro-Scale 

Viscous Disc Pump.” Advances and Applications in Fluid Mechanics, Vol. 19, No. 3, 2016, pp. 517–539. 

https://doi.org/10.17654/FM019030517. 

[325]  Jennerjohn, M., Lee, J., Ren, Z., Ligrani, P., McQuilling, M., Fox, M. D., and Moon, H. K. Jet Array 

Impingement Cooling Local Nusselt Number Variations: Effects of Hole Array Spacing, Jet-to-Target Plate 

Distance, and Reynolds Number. No. 47, 2016, pp. 119–140. 

[326]  Click, A., Ligrani, P. M., Hockensmith, M., Knox, J., Larson, C., Fairbanks, A., Liberatore, F., Patel, R., and 

Ho, Y. H. “Louver Slot Cooling and Full-Coverage Film Cooling With a Combination Internal Coolant 

Supply.” Journal of Turbomachinery, Vol. 143, No. 3, 2021, pp. 31004–31005. 

https://doi.org/10.1115/1.4049615. 

[327]  Click, A., Ligrani, P., Ritchie, D., Liberatore, F., Patel, R., and Ho, Y. H. “Effects of Coolant Supply 

Arrangement on Double Wall Cooling: Hot-Side Effusion Performance and Cold-Side Nusselt Numbers at 

Different Initial Blowing Ratios.” International Journal of Heat and Mass Transfer, Vol. 156, 2020, p. 

119808. https://doi.org/10.1016/j.ijheatmasstransfer.2020.119808. 

[328]  Ligrani, P. M., Su, M., Pippert, A., and Handler, R. A. “Thermal Transport of Viscoelastic Fluids Within 

Rotating Couette Flows.” Journal of Thermophysics and Heat Transfer, Vol. 34, No. 1, 2020, pp. 121–133. 

https://doi.org/10.2514/1.T5807. 

[329]  Ligrani, P. M., and Marko, S. M. “Parametric Study of Wind Tunnel Test Section Configurations For 

Stabilizing Normal Shock Wave Structure.” Shock Waves, Vol. 30, No. 1, 2020, pp. 77–90. 

https://doi.org/10.1007/s00193-019-00911-5. 

[330]  Yang, L., Li, Y., Ligrani, P. M., Ren, J., and Jiang, H. “Unsteady Heat Transfer and Flow Structure of a Row 

of Laminar Impingement Jets, Including Vortex Development.” International Journal of Heat and Mass 

Transfer, Vol. 88, 2015, pp. 149–164. https://doi.org/10.1016/j.ijheatmasstransfer.2015.04.051. 

[331]  Ligrani, P., Lund, B., and Fatemi, A. “Miniature Viscous Disk Pump: Performance Variations from Non-

Newtonian Elastic Turbulence.” Journal of Fluids Engineering, Transactions of the ASME, Vol. 139, No. 2, 

2017. https://doi.org/10.1115/1.4034522. 

[332]  Park, J., Park, S., and Ligrani, P. M. “Effects of Gap Size for Parallel 45 Degree Angled Rib Turbulators.” 

International Journal of Numerical Methods for Heat and Fluid Flow, Vol. 26, No. 6, 2016, pp. 1768–1786. 

https://doi.org/10.1108/HFF-04-2015-0156. 

[333]  Lee, J., Ren, Z., Ligrani, P., Fox, M. D., and Moon, H. K. “Crossflows From Jet Array Impingement Cooling: 

Hole Spacing, Target Plate Distance, Reynolds Number Effects.” International Journal of Thermal Sciences, 

Vol. 88, 2015, pp. 7–18. https://doi.org/10.1016/j.ijthermalsci.2014.09.003. 

[334]  Handler, R. A., Blaisten‐Barojas, E., Ligrani, P. M., Dong, P., and Paige, M. “Vortex Generation in a Finitely 

Extensible Nonlinear Elastic Peterlin Fluid Initially at Rest.” Engineering Reports, Vol. 2, No. 3, 2020, p. 

e12135. https://doi.org/10.1002/eng2.12135. 

[335]  Winkler, S., Kerber, E., Hitz, T., Weigand, B., and Ligrani, P. “Numerical Second Law Analysis Around a 

Turbine Guide Vane Using a Two-Equation Turbulence Model and Comparison With Experiments.” 

International Journal of Thermal Sciences, Vol. 116, 2017, pp. 91–102. 

https://doi.org/10.1016/j.ijthermalsci.2017.01.013. 

[336]  Ligrani, P. M. Vortex Structure Effects on Impingement, Effusion, and Cross Flow Cooling of a Double Wall 

Configuration. No. 980, 2018, pp. 12018. 

[337]  Ligrani, P., Ren, Z., Vanga, S. R., Allgaier, C., Liberatore, F., Patel, R., Srinivasan, R., and Ho, Y. H. “Double 

Wall Cooling of a Full Coverage Effusion Plate With Cross Flow Supply Cooling and Main Flow Pressure 

Gradient.” Journal of Engineering for Gas Turbines and Power, Vol. 141, No. 3, 2019. 

https://doi.org/10.1115/1.4041451. 

[338]  Vanga, S. R., Ren, Z., Click, A. J., Ligrani, P., Liberatore, F., Patel, R., Srinivasan, R., and Ho, Y. H. Double 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2020.119808&citationId=p_327
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijthermalsci.2017.01.013&citationId=p_335
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.T5807&citationId=p_328
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs00193-019-00911-5&citationId=p_329
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4041451&citationId=p_337
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2015.04.051&citationId=p_330
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2018.06.025&citationId=p_323
https://arc.aiaa.org/action/showLinks?crossref=10.1108%2FHFF-04-2015-0156&citationId=p_332
https://arc.aiaa.org/action/showLinks?crossref=10.1615%2FHeatTransRes.2015011198&citationId=p_325
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijthermalsci.2014.09.003&citationId=p_333
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4049615&citationId=p_326


24 

 

Wall Cooling of a Full Coverage Effusion Plate With Main Flow Pressure Gradient, Including Internal 

Impingement Array Cooling. No. 5B-2018, 2018. 

[339]  Ritchie, D., Click, A., Ligrani, P. M., Liberatore, F., Patel, R., and Ho, Y. H. “Double Wall Cooling of an 

Effusion Plate with Simultaneous Cross Flow and Impingement Jet Array Internal Cooling.” Journal of 

Engineering for Gas Turbines and Power, Vol. 141, No. 9, 2019. https://doi.org/10.1115/1.4043694. 

[340]  Ren, Z., Lee, J., Ligrani, P., Lee, D. H., Fox, M. D., and Moon, H. K. “Impingement Array Heat Transfer with 

Large Hole Spacing.” JP Journal of Heat and Mass Transfer, Vol. 13, No. 2, 2016, pp. 193–227. 

https://doi.org/10.17654/HM013020193. 

[341]  Marko, S., and Ligrani, P. M. “Analysis of Shock Wave Unsteadiness Using Space and Time Correlations 

Applied to Shadowgraph Flow Visualization Data.” Advances in Aerodynamics, Vol. 1, No. 1, 2019, pp. 1–

25. https://doi.org/10.1186/s42774-019-0002-y. 

[342]  Buzzard, W. C., Ren, Z., Ligrani, P. M., Nakamata, C., and Ueguchi, S. “Influences of Target Surface Small-

Scale Rectangle Roughness on Impingement Jet Array Heat Transfer.” International Journal of Heat and 

Mass Transfer, Vol. 110, 2017, pp. 805–816. https://doi.org/10.1016/j.ijheatmasstransfer.2017.03.061. 

[343]  Lee, J., Ren, Z., Haegele, J., Potts, G., Jin, J. S., Ligrani, P., Fox, M. D., and Moon, H. K. “Effects of Jet-to-

Target Plate Distance and Reynolds Number on Jet Array Impingement Heat Transfer.” Journal of 

Turbomachinery, Vol. 136, No. 5, 2013. https://doi.org/10.1115/1.4025228. 

[344]  Ligrani, P. M., Ren, Z., and Buzzard, W. C. “Impingement Jet Array Heat Transfer With Small-Scale Cylinder 

Target Surface Roughness Arrays.” International Journal of Heat and Mass Transfer, Vol. 107, 2017, pp. 

895–905. https://doi.org/10.1016/j.ijheatmasstransfer.2016.10.123. 

[345]  Winkler, S., Weigand, B., and Ligrani, P. “Flow Structure and Surface Heat Transfer From a Turbine 

Component Endwall Contoured Using the Ice Formation Method.” International Journal of Heat and Mass 

Transfer, Vol. 120, 2018, pp. 895–908. https://doi.org/10.1016/j.ijheatmasstransfer.2017.12.028. 

[346]  Park, J., Park, S., and Ligrani, P. M. “Numerical Predictions of Detailed Flow Structural Characteristics in a 

Channel With Angled Rib Turbulators.” Journal of Mechanical Science and Technology, Vol. 29, No. 11, 

2015, pp. 4981–4991. https://doi.org/10.1007/s12206-015-1046-5. 

[347]  Li, W., Ren, J., Hongde, J., and Ligrani, P. “Assessment of Six Turbulence Models For Modeling and 

Predicting Narrow Passage Flows, Part 1: Impingement Jets.” Numerical Heat Transfer; Part A: Applications, 

Vol. 69, No. 2, 2016, pp. 109–127. https://doi.org/10.1080/10407782.2015.1069665. 

[348]  Ren, Z., Buzzard, W. C., Ligrani, P. M., Nakamata, C., and Ueguchi, S. “Impingement Jet Array Heat 

Transfer: Target Surface Roughness Shape, Reynolds Number Effects.” Journal of Thermophysics and Heat 

Transfer, Vol. 31, No. 2, 2017, pp. 346–357. https://doi.org/10.2514/1.T4951. 

[349]  Lu, X., Li, W., Li, X., Ren, J., Jiang, H., and Ligrani, P. “Flow and Heat Transfer Characteristics of Micro 

Pin-Fins Under Jet Impingement Arrays.” International Journal of Heat and Mass Transfer, Vol. 143, 2019, 

p. 118416. https://doi.org/10.1016/j.ijheatmasstransfer.2019.07.066. 

[350]  Lu, S., Deng, Q., Ligrani, P. M., Jiang, H., and Zhang, Q. “Effects of Coolant and Wall Temperature Variations 

on Impingement Jet Array Thermal Performance.” Numerical Heat Transfer; Part A: Applications, Vol. 79, 

No. 1, 2021, pp. 68–82. https://doi.org/10.1080/10407782.2020.1814593. 

[351]  Copeland, D., Ren, C., Su, M., and Ligrani, P. “Elastic Turbulence Influences and Convective Heat Transfer 

Within a Miniature Viscous Disk Pump.” International Journal of Heat and Mass Transfer, Vol. 108, 2017, 

pp. 1764–1774. https://doi.org/10.1016/j.ijheatmasstransfer.2016.12.075. 

[352]  Nivedita, N., Ligrani, P., and Papautsky, I. “Dean Flow Dynamics in Low-Aspect Ratio Spiral 

Microchannels.” Scientific Reports, Vol. 7, No. 1, 2017, pp. 1–10. https://doi.org/10.1038/srep44072. 

[353]  Li, W., Li, X., Yang, L., Ren, J., Jiang, H., and Ligrani, P. “Effect of Reynolds Number, Hole Patterns, and 

Hole Inclination on Cooling Performance of an Impinging Jet Array - Part I: Convective Heat Transfer Results 

and Optimization.” Journal of Turbomachinery, Vol. 139, No. 4, 2017. https://doi.org/10.1115/1.4035045. 

[354]  Yang, L., Ligrani, P., Ren, J., and Jiang, H. “Unsteady Structure and Development of a Row of Impingement 

Jets, Including Kelvin-Helmholtz Vortex Development.” Journal of Fluids Engineering, Transactions of the 

ASME, Vol. 137, No. 5, 2015. https://doi.org/10.1115/1.4029386. 

[355]  Vanga, S. R., Ritchie, D., Click, A. J., Ligrani, P. M., Liberatore, F., Patel, R., Srinivasan, R., Ho, Y. H., Ren, 

Z., Ligrani, P. M., Liberatore, F., Patel, R., Srinivasan, R., Ho, Y. H., Ren, Z., Ligrani, P. M., Liberatore, F., 

Patel, R., and Srinivasan, R. “Double Wall Cooling of a Full Coverage Effusion Plate With Main Flow 

Pressure Gradient, Including Internal Impingement Array Cooling.” ASME Transactions-Journal of 

Turbomachinery, Vol. 141, No. 4, 2019, pp. 041002–1 to 041002–11. https://doi.org/10.1115/1.4041750. 

[356]  Ritchie, D. G., Click, A. J., Ligrani, P. M., Liberatore, F., Patel, R., and Ho, Y. H. Double Wall Cooling of an 

Effusion Plate With Cross Flow and Impingement Jet Combination Internal Cooling: Comparisons of Main 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2019.07.066&citationId=p_349
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2017.03.061&citationId=p_342
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10407782.2020.1814593&citationId=p_350
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2016.12.075&citationId=p_351
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2016.10.123&citationId=p_344
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijheatmasstransfer.2017.12.028&citationId=p_345
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs12206-015-1046-5&citationId=p_346
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4043694&citationId=p_339
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F10407782.2015.1069665&citationId=p_347
https://arc.aiaa.org/action/showLinks?crossref=10.17654%2FHM013020193&citationId=p_340
https://arc.aiaa.org/action/showLinks?crossref=10.1186%2Fs42774-019-0002-y&citationId=p_341


25 

 

Flow Contraction Ratio Effects. 2019. 

[357]  Mulkey, H. W., and Lineberry, D. M. “Development of a Liquid Oxygen Facility for Rocket Engine Testing.” 

ASTM Special Technical Publication, Vol. 1561 STP, 2012, pp. 28–46. https://doi.org/10.1520/STP20120003. 

[358]  Wessling, F. C., Moser, M. D., and Blackwood, J. M. “Subtle Issues in the Measurement of the Thermal 

Conductivity of Vacuum Insulation Panels.” Journal of Heat Transfer, Vol. 126, No. 2, 2004, pp. 155–160. 

https://doi.org/10.1115/1.1683674. 

[359]  Pegues, J. W., Shao, S., Shamsaei, N., Schneider, J. A., and Moser, R. D. “Cyclic Strain Rate Effect on 

Martensitic Transformation and Fatigue Behaviour of an Austenitic Stainless Steel.” Fatigue & Fracture of 

Engineering Materials & Structures, Vol. 40, No. 12, 2017, pp. 2080–2091. 

https://doi.org/10.1111/FFE.12627. 

[360]  Pal, S., Moser, M. D., Ryan, H. M., Foust, M. J., Santoro, R. J., Pal, S., Moser, M. D., Ryan, H. M., Foust, M. 

J., and Santoro, R. J. “Shear Coaxial Injector Atomization Phenomena for Combusting and Non-Combusting 

Conditions.” STIN, Vol. 94, 1992, p. 11526. 

[361]  Puri, R., Moser, M., Santoro, R. J., and Smyth, K. C. “Laser-Induced Fluorescence Measurements of Oh· 

Concentrations in the Oxidation Region of Laminar, Hydrocarbon Diffusion Flames.” Symposium 

(International) on Combustion, Vol. 24, No. 1, 1992, pp. 1015–1022. https://doi.org/10.1016/S0082-

0784(06)80120-7. 

[362]  Nelson, G. J. “An Analytical Approach for Solid Oxide Cell Electrode Geometric Design.” Journal of Power 

Sources, Vol. 300, 2015, pp. 365–375. https://doi.org/10.1016/j.jpowsour.2015.09.085. 

[363]  Juarez-Robles, D., Gonzalez-Malabet, H. J., L’Antigua, M., Xiao, X., Nelson, G. J., and Mukherjee, P. P. 

“Elucidating Lithium Alloying-Induced Degradation Evolution in High-Capacity Electrodes.” ACS Applied 

Materials & Interfaces, Vol. 11, No. 1, 2018, pp. 563–577. https://doi.org/10.1021/ACSAMI.8B14242. 

[364]  Fontalvo, V. M., Nelson, G. J., Gomez, H. A., and Sanjuan, M. E. “An Enhanced Fuel Cell Dynamic Model 

with Electrochemical Phenomena Parameterization as Test Bed for Control System Analysis.” Journal of 

Electrochemical Energy Conversion and Storage, Vol. 16, No. 3, 2019. https://doi.org/10.1115/1.4042726. 

[365]  Longchamps, R. S., van Zandt, Z. K., Bilheux, H. Z., Dhiman, I., Santodonato, L. J., Ulyanova, Y., Singhal, 

S., and Nelson, G. J. “Neutron Imaging and Electrochemical Characterization of a Glucose Oxidase-Based 

Enzymatic Electrochemical Cell.” Journal of Electrochemical Energy Conversion and Storage, Vol. 15, No. 

1, 2018. https://doi.org/10.1115/1.4038244. 

[366]  G. M. Cavalheiro, T. Iriyama, G. J. Nelson, S. H. and G. Z. “Effects of Non-Uniform Temperature Distribution 

on Degradation of Lithium-Ion Batteries.” ASME Journal of Electrochemical Energy Conversion and Storage, 

Vol. 17, No. 2, 2020. 

[367]  van Zandt, Z. K., and Nelson, G. J. “Solid Oxide Cell Microstructural Performance in Hydrogen and Carbon 

Monoxide Reactant Streams.” Journal of Electrochemical Energy Conversion and Storage, Vol. 13, No. 1, 

2016. https://doi.org/10.1115/1.4034114. 

[368]  Nelson, G. J., Ausderau, L. J., Shin, S., Buckley, J. R., Mistry, A., Mukherjee, P. P., and Andrade, V. De. 

“Transport-Geometry Interactions in Li-Ion Cathode Materials Imaged Using X-Ray Nanotomography.” 

Journal of The Electrochemical Society, Vol. 164, No. 7, 2017, p. A1412. 

https://doi.org/10.1149/2.0261707JES. 

[369]  Cocco, A. P., Nelson, G. J., Harris, W. M., Nakajo, A., Myles, T. D., Kiss, A. M., Lombardo, J. J., and Chiu, 

W. K. S. “Three-Dimensional Microstructural Imaging Methods for Energy Materials.” Physical Chemistry 

Chemical Physics, Vol. 15, No. 39, 2013, pp. 16377–16407. https://doi.org/10.1039/c3cp52356j. 

[370]  Rajendra, T., Mistry, A. N., Patel, P., Ausderau, L. J., Xiao, X., Mukherjee, P. P., and Nelson, G. J. 

“Quantifying Transport, Geometrical, and Morphological Parameters in Li-Ion Cathode Phases Using X-Ray 

Microtomography.” ACS Applied Materials & Interfaces, Vol. 11, No. 22, 2019, pp. 19933–19942. 

https://doi.org/10.1021/ACSAMI.8B22758. 

[371]  Looney, E. E., Nelson, G. J., van Zandt, Z. K., Ulyanova, Y., Singhal, S., Santodonato, L. J., and Bilheux, H. 

Z. “Ex Situ and In Situ Neutron Imaging of Enzymatic Electrochemical Cells.” Electrochimica Acta, Vol. 

213, 2016, pp. 244–251. https://doi.org/10.1016/J.ELECTACTA.2016.07.046. 

[372]  Malabet, H. J. G., Robles, D. J., Andrade, V. de, Mukherjee, P. P., and Nelson, G. J. “In Operando XANES 

Imaging of High Capacity Intermetallic Anodes for Lithium Ion Batteries.” Journal of The Electrochemical 

Society, Vol. 167, No. 4, 2020, p. 040523. https://doi.org/10.1149/1945-7111/AB78FB. 

[373]  Nelson, G. J., van Zandt, Z. K., and Jibhakate, P. D. “Direct X-Ray Imaging as a Tool for Understanding 

Multiphysics Phenomena in Energy Storage.” Journal of Electrochemical Energy Conversion and Storage, 

Vol. 13, No. 3, 2016. https://doi.org/10.1115/1.4034415. 

[374]  Rani, S. L., and Balachandar, S. “Preferential Concentration of Particles in Isotropic Turbulence: A 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1021%2Facsami.8b22758&citationId=p_370
https://arc.aiaa.org/action/showLinks?crossref=10.1021%2Facsami.8b14242&citationId=p_363
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.electacta.2016.07.046&citationId=p_371
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4042726&citationId=p_364
https://arc.aiaa.org/action/showLinks?crossref=10.1149%2F1945-7111%2Fab78fb&citationId=p_372
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4038244&citationId=p_365
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.1683674&citationId=p_358
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4034415&citationId=p_373
https://arc.aiaa.org/action/showLinks?crossref=10.1111%2Fffe.12627&citationId=p_359
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4034114&citationId=p_367
https://arc.aiaa.org/action/showLinks?crossref=10.1149%2F2.0261707jes&citationId=p_368
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2FS0082-0784%2806%2980120-7&citationId=p_361
https://arc.aiaa.org/action/showLinks?crossref=10.1039%2Fc3cp52356j&citationId=p_369
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jpowsour.2015.09.085&citationId=p_362


26 

 

Comparison of the Lagrangian and the Equilibrium Eulerian Approaches.” Powder Technology, Vol. 141, 

Nos. 1–2, 2004, pp. 109–118. https://doi.org/10.1016/J.POWTEC.2004.02.016. 

[375]  Winkler, C. M., and Rani, S. L. “Evaluation of Subgrid Scale Kinetic Energy Models in Large Eddy 

Simulations of Turbulent Channel Flow.” International Journal of Numerical Methods for Heat &amp; Fluid 

Flow, Vol. 16, No. 2, 2006, pp. 226–239. https://doi.org/10.1108/09615530610644280. 

[376]  Rani, V. K., and Rani, S. L. “WKB Solutions to the Quasi 1-D Acoustic Wave Equation in Ducts with Non-

Uniform Cross-Section and Inhomogeneous Mean Flow Properties – Acoustic Field and Combustion 

Instability.” Journal of Sound and Vibration, Vol. 436, 2018, pp. 183–219. 

https://doi.org/10.1016/J.JSV.2018.06.065. 

[377]  Bidadi, S., and Rani, S. L. “Investigation of Numerical Viscosities and Dissipation Rates of Second-Order 

TVD-MUSCL Schemes for Implicit Large-Eddy Simulation.” Journal of Computational Physics, Vol. 281, 

2015, pp. 1003–1031. https://doi.org/10.1016/j.jcp.2014.10.057. 

[378]  Rani, S. L. “Reduced-Order Model for Combustion Instability in a Two-Dimensional Duct with a 

Flameholder.” Journal of Propulsion and Power, Vol. 25, No. 1, 2009, pp. 237–248. 

https://doi.org/10.2514/1.35958. 

[379]  COTRELL, D. L., RANI, S. L., and PEARLSTEIN, A. J. “Computational Assessment of Subcritical and 

Delayed Onset in Spiral Poiseuille Flow Experiments.” Journal of Fluid Mechanics, Vol. 509, No. 509, 2004, 

pp. 353–378. https://doi.org/10.1017/S0022112004008845. 

[380]  Rani, S. L. “Computationally Efficient Stochastic Simulations of High Stokes Number Particles in Isotropic 

Turbulence.” Powder Technology, Vol. 250, 2013, pp. 67–74. 

https://doi.org/10.1016/J.POWTEC.2013.10.004. 

[381]  Rani, S. L., Winkler, C. M., and Vanka, S. P. “Numerical Simulations of Turbulence Modulation by Dense 

Particles in a Fully Developed Pipe Flow.” Powder Technology, Vol. 141, Nos. 1–2, 2004, pp. 80–99. 

https://doi.org/10.1016/J.POWTEC.2004.02.012. 

[382]  R. Dhariwal,  and S. L. R. “Effects of Deterministic and Stochastic Forcing Schemes on the Relative Motion 

of Inertial Particles in DNS of Isotropic Turbulence.” Powder Technology journal, Vol. 339, 2018, pp. 46–

69. 

[383]  Rani, V. K., and Rani, S. L. “Acoustically Consistent Investigation of Combustion Instabilities in a Dump 

Combustor.” https://doi.org/10.2514/1.B35296, Vol. 31, No. 1, 2015, pp. 294–308. 

https://doi.org/10.2514/1.B35296. 

[384]  Winkler, C. M., Rani, S. L., and Vanka, S. P. “Preferential Concentration of Particles in a Fully Developed 

Turbulent Square Duct Flow.” International Journal of Multiphase Flow, Vol. 30, No. 1, 2004, pp. 27–50. 

https://doi.org/10.1016/J.IJMULTIPHASEFLOW.2003.11.003. 

[385]  Rani, S. L., and Wooldridge, M. S. “Quantitative Flow Visualization Using the Hydraulic Analogy.” 

Experiments in Fluids 2000 28:2, Vol. 28, No. 2, 2000, pp. 165–169. https://doi.org/10.1007/S003480050021. 

[386]  S. Bidadi,  and S. L. R. “On the Stability and Diffusive Characteristics of Roe-MUSCL and Runge-Kutta 

Schemes for Inviscid Taylor-Green Vortex.” Journal of Computational Physics, Vol. 299, 2015, pp. 339–352. 

[387]  Sarma L. Rani, V. K. Gupta,  and D. L. K. “Clustering of Rapidly Settling, Low-Inertia Particle Pairs in 

Isotropic Turbulence. I. Drift and Diffusion Flux Closures.” Journal of Fluid Mechanics, Vol. 871, 2019, pp. 

450–476. 

[388]  Rani, S. L., and Balachandar, S. “Evaluation of the Equilibrium Eulerian Approach for the Evolution of 

Particle Concentration in Isotropic Turbulence.” International Journal of Multiphase Flow, Vol. 29, No. 12, 

2003, pp. 1793–1816. https://doi.org/10.1016/J.IJMULTIPHASEFLOW.2003.09.005. 

[389]  Rani, S. L., Dhariwal, R., and Koch, D. L. “Clustering of Rapidly Settling, Low-Inertia Particle Pairs in 

Isotropic Turbulence. Part 2. Comparison of Theory and DNS.” Journal of Fluid Mechanics, Vol. 871, 2019, 

pp. 477–488. https://doi.org/10.1017/jfm.2019.294. 

[390]  Rani, V. K., and Rani, S. L. “Development of a Comprehensive Flame Transfer Function and Its Application 

to Predict Combustion Instabilities in a Dump Combustor.” https://doi.org/10.1080/00102202.2018.1440215, 

Vol. 190, No. 8, 2018, pp. 1313–1353. https://doi.org/10.1080/00102202.2018.1440215. 

[391]  Bidadi, S., and Rani, S. L. “Quantification of Numerical Diffusivity Due to TVD Schemes in the Advection 

Equation.” Journal of Computational Physics, Vol. 261, 2014, pp. 65–82. 

https://doi.org/10.1016/J.JCP.2013.12.011. 

[392]  Ferry, J., Rani, S. L., and Balachandar, S. “A Locally Implicit Improvement of the Equilibrium Eulerian 

Method.” International Journal of Multiphase Flow, Vol. 29, No. 6, 2003, pp. 869–891. 

https://doi.org/10.1016/S0301-9322(03)00064-8. 

[393]  CHUN, J., KOCH, D. L., RANI, S. L., AHLUWALIA, A., and COLLINS, L. R. “Clustering of Aerosol 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jcp.2014.10.057&citationId=p_377
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.35958&citationId=p_378
https://arc.aiaa.org/action/showLinks?crossref=10.1017%2FS0022112005004568&citationId=p_393
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jcp.2015.07.013&citationId=p_386
https://arc.aiaa.org/action/showLinks?crossref=10.1017%2Fjfm.2019.204&citationId=p_387
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.powtec.2013.10.004&citationId=p_380
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.powtec.2004.02.012&citationId=p_381
https://arc.aiaa.org/action/showLinks?crossref=10.1017%2Fjfm.2019.294&citationId=p_389
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.powtec.2018.07.058&citationId=p_382
https://arc.aiaa.org/action/showLinks?crossref=10.1108%2F09615530610644280&citationId=p_375
https://arc.aiaa.org/action/showLinks?crossref=10.1080%2F00102202.2018.1440215&citationId=p_390
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jsv.2018.06.065&citationId=p_376
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jcp.2013.12.011&citationId=p_391
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.ijmultiphaseflow.2003.11.003&citationId=p_384


27 

 

Particles in Isotropic Turbulence.” Journal of Fluid Mechanics, Vol. 536, 2005, pp. 219–251. 

https://doi.org/10.1017/S0022112005004568. 

[394]  Rani, S. L., Smith, C. E., and Nix, A. C. “Boundary-Layer Equation-Based Wall Model for Large-Eddy 

Simulation of Turbulent Flows with Wall Heat Transfer.” http://dx.doi.org/10.1080/10407790802605281, 

Vol. 55, No. 2, 2009, pp. 91–115. https://doi.org/10.1080/10407790802605281. 

[395]  Dhariwal, R., Rani, S. L., and Koch, D. L. “Stochastic Theory and Direct Numerical Simulations of the 

Relative Motion of High-Inertia Particle Pairs in Isotropic Turbulence.” Journal of Fluid Mechanics, Vol. 

813, 2017, pp. 205–249. https://doi.org/10.1017/JFM.2016.859. 

[396]  Winkler, C. M., Rani, S. L., and Vanka, S. P. “A Numerical Study of Particle Wall-Deposition in a Turbulent 

Square Duct Flow.” Powder Technology, Vol. 170, No. 1, 2006, pp. 12–25. 

https://doi.org/10.1016/J.POWTEC.2006.08.009. 

[397]  Horn, J. F., Bridges, D. O., Wachspress, D. A., and Rani, S. L. “Implementation of a Free-Vortex Wake Model 

in Real-Time Simulation of Rotorcraft.” JOURNAL OF AEROSPACE COMPUTING, INFORMATION, AND 

COMMUNICATION, Vol. 3, 2006. https://doi.org/10.2514/1.18273. 

[398]  Winkler, C. M., and Rani, S. L. “Relative Importance of the Lift Force on Heavy Particles Due to Turbulence 

Driven Secondary Flows.” Powder Technology, Vol. 190, No. 3, 2009, pp. 310–318. 

https://doi.org/10.1016/J.POWTEC.2008.08.015. 

[399]  Rani, S. L., Winkler, C. M., and Vanka, S. P. “A NEW ALGORITHM FOR COMPUTING BINARY 

COLLISIONS IN DISPERSED TWO-PHASE FLOWS.” http://dx.doi.org/10.1080/1040779049025382, Vol. 

45, No. 1, 2010, pp. 99–107. https://doi.org/10.1080/1040779049025382. 

[400]  Sarma L. Rani, R. Dhariwal,  and D. L. K. “Clustering of Rapidly Settling, Low-Inertia Particle Pairs in 

Isotropic Turbulence. II. Comparison of Theory and DNS.” Journal of Fluid Mechanics, Vol. 871, 2019, pp. 

477–488. 

[401]  Rani, S. L., Dhariwal, R., and Koch, D. L. “A Stochastic Model for the Relative Motion of High Stokes 

Number Particles in Isotropic Turbulence.” Journal of Fluid Mechanics, Vol. 756, 2014, pp. 870–902. 

https://doi.org/10.1017/JFM.2014.461. 

[402]  Schröder, J., Mishurova, T., Fritsch, T., Serrano-Munoz, I., Evans, A., Sprengel, M., Klaus, M., Genzel, C., 

Schneider, J., and Bruno, G. “On the Influence of Heat Treatment on Microstructure and Mechanical Behavior 

of Laser Powder Bed Fused Inconel 718.” Materials Science and Engineering A, Vol. 805, 2021, p. 140555. 

https://doi.org/10.1016/j.msea.2020.140555. 

[403]  Stockman, T., Knapp, C., Henderson, K., Carpenter, J., and Schneider, J. “Stainless Steel 304L LENS AM 

Process Monitoring Using In-Situ Pyrometer Data.” JOM 2018 70:9, Vol. 70, No. 9, 2018, pp. 1835–1843. 

https://doi.org/10.1007/S11837-018-3033-7. 

[404]  Stockman, T., Schneider, J. A., Walker, B., and Carpenter, J. S. “A 3D Finite Difference Thermal Model 

Tailored for Additive Manufacturing.” JOM, Vol. 71, No. 3, 2019, pp. 1117–1126. 

https://doi.org/10.1007/s11837-019-03338-6. 

[405]  Anderson, R., Terrell, J., Schneider, J., Thompson, S., and Gradl, P. “Characteristics of Bi-Metallic Interfaces 

Formed During Direct Energy Deposition Additive Manufacturing Processing.” Metallurgical and Materials 

Transactions B: Process Metallurgy and Materials Processing Science, Vol. 50, No. 4, 2019, pp. 1921–1930. 

https://doi.org/10.1007/s11663-019-01612-1. 

[406]  Laquai, R., Mueller, B.R., Schneider, J.A., Kupsch, A., Guenster, J., Bruno, G. “Non-Destructive Defect 

Analysis of SLM-Manufactured INCONEL 718 Using Synchrotron X-Ray Refraction Techniques.” 

Metallurgical and Materials Transactions A, Vol. 51, 2020, pp. 4146–4157. 

[407]  Schneider, J., Lund, B., and Fullen, M. “Effect of Heat Treatment Variations on the Mechanical Properties of 

Inconel 718 Selective Laser Melted Specimens.” Additive Manufacturing, Vol. 21, 2018, pp. 248–254. 

https://doi.org/10.1016/J.ADDMA.2018.03.005. 

[408]  Schneider, J., Terrell, J., Farris, L., Tucker, D., Leonhardt, T., and Goldbeck, H. “Low-Cost Fabrication of 

Tungsten-Rhenium Alloys for Friction Stir Welding Applications.” Metallurgical and Materials Transactions 

B: Process Metallurgy and Materials Processing Science, Vol. 51, No. 1, 2020, pp. 35–44. 

https://doi.org/10.1007/s11663-019-01726-6. 

[409]  Schneider, J., Cobb, J., Carpenter, J. S., and Mara, N. A. “Maintaining Nano-Lamellar Microstructure in 

Friction Stir Welding (FSW) of Accumulative Roll Bonded (ARB) Cu-Nb Nano-Lamellar Composites 

(NLC).” Journal of Materials Science & Technology, Vol. 34, No. 1, 2018, pp. 92–101. 

https://doi.org/10.1016/J.JMST.2017.10.016. 

[410]  Fullen, M. D., and Schneider, J. A. “Effects of Varying Heat Treatments on the Microstructure and Mechanical 

Properties of Blown Powder Inconel 625.” JOM, Vol. 71, No. 3, 2019, pp. 1127–1133. 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1017%2Fjfm.2019.294&citationId=p_400
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11663-019-01726-6&citationId=p_408
https://arc.aiaa.org/action/showLinks?crossref=10.1017%2Fjfm.2014.461&citationId=p_401
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.jmst.2017.10.016&citationId=p_409
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11837-019-03339-5&citationId=p_410
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11837-018-3033-7&citationId=p_403
https://arc.aiaa.org/action/showLinks?crossref=10.1017%2Fjfm.2016.859&citationId=p_395
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11837-019-03338-6&citationId=p_404
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.powtec.2006.08.009&citationId=p_396
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11663-019-01612-1&citationId=p_405
https://arc.aiaa.org/action/showLinks?system=10.2514%2F1.18273&citationId=p_397
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11661-020-05847-5&citationId=p_406
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.powtec.2008.08.015&citationId=p_398


28 

 

https://doi.org/10.1007/s11837-019-03339-5. 

[411]  Nadammal, N., Cabeza, S., Mishurova, T., Thiede, T., Kromm, A., Seyfert, C., Farahbod, L., Haberland, C., 

Schneider, J. A., Portella, P. D., and Bruno, G. “Effect of Hatch Length on the Development of Microstructure, 

Texture and Residual Stresses in Selective Laser Melted Superalloy Inconel 718.” Materials & Design, Vol. 

134, 2017, pp. 139–150. https://doi.org/10.1016/J.MATDES.2017.08.049. 

[412]  Schneider, J. “Comparison of Microstructural Response to Heat Treatment of Inconel 718 Prepared by Three 

Different Metal Additive Manufacturing Processes.” JOM, Vol. 72, No. 3, 2020, pp. 1085–1091. 

https://doi.org/10.1007/s11837-020-04021-x. 

[413]  Lopez, V., and Thomas, D. “Complexity Assessment Using SysML Models.” Procedia Computer Science, 

Vol. 153, 2019, pp. 225–232. https://doi.org/10.1016/J.PROCS.2019.05.074. 

[414]  Thomas, L. D., and Patterson, E. “Systems Modeling Language Viewpoint Utilization to Facilitate Shared 

Mental Models among System Stakeholders.” Systems Research and Behavioral Science, Vol. 37, No. 1, 2020, 

pp. 128–140. https://doi.org/10.1002/SRES.2610. 

[415]  Thomas, L. D. “Commonality Analysis Using Clustering Methods.” https://doi.org/10.1287/opre.39.4.677, 

Vol. 39, No. 4, 1991, p. Thomas, L. D. (1991). Commonality Analysis Using C. 

https://doi.org/10.1287/OPRE.39.4.677. 

[416]  Nikitaev, D., and Thomas, L. D. “Seeded Hydrogen in Nuclear Thermal Propulsion Engines.” 

https://doi.org/10.2514/1.A34711, Vol. 57, No. 5, 2020, pp. 907–917. https://doi.org/10.2514/1.A34711. 

[417]  Muirhead, B. K., and Thomas, D. “The Art and Science of Systems Engineering Tightly Coupled Programs.” 

SAE International Journal of Passenger Cars - Electronic and Electrical Systems, Vol. 3, No. 2, 2010, pp. 

117–130. https://doi.org/10.4271/2010-01-2321. 

[418]  Yu, Z., Pillsbury, T., Wang, G., and Wereley, N. M. “Hyperelastic Analysis of Pneumatic Artificial Muscle 

with Filament-Wound Sleeve and Coated Outer Layer.” Smart Materials and Structures, Vol. 28, No. 10, 

2019, p. 105019. https://doi.org/10.1088/1361-665X/AB300D. 

[419]  Thomas, L. D. “Selected Systems Engineering Process Deficiencies and Their Consequences.” Acta 

Astronautica, Vol. 61, Nos. 1–6, 2007, pp. 406–415. https://doi.org/10.1016/J.ACTAASTRO.2007.01.005. 

[420]  Thomas, L. D. “Functional Implications of Component Commonality in Operational Systems.” IEEE 

Transactions on Systems, Man and Cybernetics, Vol. 22, No. 3, 1992, pp. 548–551. 

https://doi.org/10.1109/21.155954. 

[421]  Nikitaev, D., and Thomas, L. D. “Seeded Hydrogen in Mars Transfer Vehicles Using Nuclear Thermal 

Propulsion Engines.” https://doi.org/10.2514/1.A34722, Vol. 58, No. 1, 2020, pp. 124–133. 

https://doi.org/10.2514/1.A34722. 

[422]  Thomas, L. D., Hanley, J. M., Rhatigan, J. L., and Neubek, D. “NASA’s Constellation Program: The Final 

Word.” Systems Engineering, Vol. 16, No. 1, 2013, pp. 71–86. https://doi.org/10.1002/SYS.21219. 

[423]  Lee, T.-S., and Thomas, L. D. “Cost Growth Models for NASA ’ S Programs : A Summary.” Journal of 

probability and Statistical Science, Vol. 1, No. 2, 2003, pp. 265–279. 

[424]  Wang, G., Wereley, N. M., and Pillsbury, T. “Non-Linear Quasi-Static Model of Pneumatic Artificial Muscle 

Actuators:” http://dx.doi.org/10.1177/1045389X14533430, Vol. 26, No. 5, 2014, pp. 541–553. 

https://doi.org/10.1177/1045389X14533430. 

[425]  Kolligs, J. W., and Thomas, L. D. “The Origins of Requirements.” IEEE Systems Journal, 2020, pp. 1–11. 

https://doi.org/10.1109/JSYST.2020.2999557. 

[426]  Grumbach, J. L., and Thomas, L. D. “Integration Principles for Complex Systems.” Systems Engineering, Vol. 

23, No. 6, 2020, pp. 684–706. https://doi.org/10.1002/SYS.21554. 

[427]  Liu, S., Li, J., Zhu, G., Wang, W., and Liu, Y. “Mixing and Combustion Enhancement of Turbocharged Solid 

Propellant Ramjet.” Acta Astronautica, Vol. 143, 2017, pp. 193–202. 

https://doi.org/10.1016/j.actaastro.2017.11.017. 

[428]  Ma, J., Yang, C. L., Wang, L. Z., Wang, M. S., and Ma, X. G. “Controllable Low-Bias Negative Differential 

Resistance, Switching, and Rectifying Behaviors of Dipyrimidinyl-Diphenyl Induced by Contact Mode.” 

Physica B: Condensed Matter, Vol. 434, No. 1, 2014, pp. 32–37. https://doi.org/10.1016/j.physb.2013.10.039. 

[429]  Wang, G. “Analysis of Bimorph Piezoelectric Beam Energy Harvesters Using Timoshenko and Euler–

Bernoulli Beam Theory:” http://dx.doi.org/10.1177/1045389X12461080, Vol. 24, No. 2, 2012, pp. 226–239. 

https://doi.org/10.1177/1045389X12461080. 

[430]  F. Ewere and G. Wang, B. C. “Experimental Investigation of Piezoelectric Galloping Harvesters with Square 

Bluff Body.” Smart Materials and Structures, Vol. 23, No. 10, 2014, p. 104012. 

[431]  Venugopal, V. P., and Wang, G. “Modeling and Analysis of Lamb Wave Propagation in a Beam under Lead 

Zirconate Titanate Actuation and Sensing:” http://dx.doi.org/10.1177/1045389X14536010, Vol. 26, No. 13, 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1002%2Fsys.21219&citationId=p_422
https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F0964-1726%2F23%2F10%2F104012&citationId=p_430
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2FJSYST.2020.2999557&citationId=p_425
https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F1361-665X%2Fab300d&citationId=p_418
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.matdes.2017.08.049&citationId=p_411
https://arc.aiaa.org/action/showLinks?crossref=10.1002%2Fsys.21554&citationId=p_426
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.actaastro.2007.01.005&citationId=p_419
https://arc.aiaa.org/action/showLinks?crossref=10.1007%2Fs11837-020-04021-x&citationId=p_412
https://arc.aiaa.org/action/showLinks?crossref=10.1109%2F21.155954&citationId=p_420
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.procs.2019.05.074&citationId=p_413
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.physb.2013.10.039&citationId=p_428


29 

 

2014, pp. 1679–1698. https://doi.org/10.1177/1045389X14536010. 

[432]  Wang, G., and Shen, J. “Flutter Instabilities of Cantilevered Piezoelectric Pipe Conveying Fluid.” Journal of 

Intelligent Material Systems and Structures, Vol. 30, No. 4, 2019, pp. 606–617. 

https://doi.org/10.1177/1045389X18818774. 

[433]  Smith, S., Wang, G., and Wu, D. “Bayesian Approach to Breathing Crack Detection in Beam Structures.” 

Engineering Structures, Vol. 148, 2017, pp. 829–838. https://doi.org/10.1016/J.ENGSTRUCT.2017.06.071. 

[434]  Barot, D., Wang, G., and Duan, L. “High-Resolution Dynamic Strain Sensor Using a Polarization-Maintaining 

Fiber Bragg Grating.” IEEE Photonics Technology Letters, Vol. 31, No. 9, 2019, pp. 709–712. 

https://doi.org/10.1109/LPT.2019.2905951. 

[435]  Zuo, Q. H., Deganis, L. E., and Wang, G. “Elastic Waves and Damage Quantification in Brittle Material with 

Evolving Damage.” Journal of Physics D: Applied Physics, Vol. 45, No. 14, 2012, p. 145302. 

https://doi.org/10.1088/0022-3727/45/14/145302. 

[436]  Woods, B. K. S., Kothera, C. S., Wang, G., and Wereley, N. M. “Dynamics of a Pneumatic Artificial Muscle 

Actuation System Driving a Trailing Edge Flap.” Smart Materials and Structures, Vol. 23, No. 9, 2014, p. 

095014. https://doi.org/10.1088/0964-1726/23/9/095014. 

[437]  Hu, M., Wei, Z., Ding, S., and Wang, N. “Numerical Investigation of a Combined Solid Fuel Scramjet 

Combustor.” Acta Astronautica, Vol. 148, 2018, pp. 210–219. 

https://doi.org/10.1016/j.actaastro.2018.05.021. 

[438]  Wang, G., and Unal, A. “Free Vibration of Stepped Thickness Rectangular Plates Using Spectral Finite 

Element Method.” Journal of Sound and Vibration, Vol. 332, No. 18, 2013, pp. 4324–4338. 

https://doi.org/10.1016/J.JSV.2013.03.008. 

[439]  Wang, G. “Beam Damage Uncertainty Quantification Using Guided Lamb Wave Responses:” 

https://doi.org/10.1177/1045389X17704911, Vol. 29, No. 3, 2017, pp. 323–334. 

https://doi.org/10.1177/1045389X17704911. 

[440]  Unal, A., Wang, G., and Zuo, Q. H. “Modeling and Analysis of Multilayered Elastic Beam Using Spectral 

Finite Element Method.” Journal of Vibration and Acoustics, Vol. 138, No. 4, 2016. 

https://doi.org/10.1115/1.4033355. 

[441]  Bin, G.-F., Huang, Y., Guo, S.-P., Li, X.-J., and Wang, G. “Investigation of Induced Unbalance Magnitude 

on Dynamic Characteristics of High-Speed Turbocharger with Floating Ring Bearings.” Chinese Journal of 

Mechanical Engineering 2018 31:1, Vol. 31, No. 1, 2018, pp. 1–11. https://doi.org/10.1186/S10033-018-

0287-5. 

[442]  Wang, G., and Shen, J. “Flutter Instabilities of Cantilevered Piezoelectric Pipe Conveying Fluid:” 

https://doi.org/10.1177/1045389X18818774, Vol. 30, No. 4, 2019, pp. 606–617. 

https://doi.org/10.1177/1045389X18818774. 

[443]  Ewere, F., and Wang, G. “Performance of Galloping Piezoelectric Energy Harvesters:” 

http://dx.doi.org/10.1177/1045389X13505251, Vol. 25, No. 14, 2013, pp. 1693–1704. 

https://doi.org/10.1177/1045389X13505251. 

[444]  Ding, H. B., Wang, C., and Wang, G. “Thermal Effect on Mass Flow-Rate of Sonic Nozzle.” Thermal Science, 

Vol. 22, No. 1A, 2018, pp. 247–262. https://doi.org/10.2298/TSCI151104146D. 

 

D
ow

nl
oa

de
d 

by
 R

ob
er

t F
re

de
ri

ck
 o

n 
A

ug
us

t 1
5,

 2
02

1 
| h

ttp
://

ar
c.

ai
aa

.o
rg

 | 
D

O
I:

 1
0.

25
14

/6
.2

02
1-

33
47

 

https://arc.aiaa.org/action/showLinks?crossref=10.1088%2F0964-1726%2F23%2F9%2F095014&citationId=p_436
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.actaastro.2018.05.021&citationId=p_437
https://arc.aiaa.org/action/showLinks?crossref=10.1115%2F1.4033355&citationId=p_440
https://arc.aiaa.org/action/showLinks?crossref=10.1016%2Fj.engstruct.2017.06.071&citationId=p_433

