To: Thomas Burton, Department Head

Mechanical and Aerospace Engineering
College of Engineering
Mew Mexico State University

From: H“&? géwar; '1:}15&-5_..,._,!, Edueabion Ib'irmjtur
Date:  Qlnalnece®

Re: Proposal for Graduwate Programs in Aerospace Engineering

| have reviewed the proposal presented for a graduate program in Aerospace Engineering at New
Mexico State University. My response:

d:fuur proposal has merit and should be submitted for consideration by the next level for NMSU
approval

__ Your proposal has merit but should be modified before it is presented for further consideration by
MMSLU entities. My suggestions for this revision are:

Page 68




NMSU Library - New Program Statement
Aerospace Engineering, M.S. & Ph.D.

Susan E. Beck, Collection Development Coordinator
Cindy Pierard, Head, Reference & Research Services Department
Theresa Valko, Engineering Subject Specialist

l. Introduction

This report examines the adequacy of the NMSU Library’s collections to support the proposed M.S. and
Ph.D. programs in Aerospace Engineering that have been proposed by the Department of Mechanical &
Aerospace Engineering in the College of Engineering. The report focuses on three broad areas.

1. Current scope of the collection
2. Start up costs to achieve a doctoral level collection
3. Ongoing costs to support a doctoral level collection

The Library’s collection is analyzed as to its current status and future needs by format (books, periodicals,
databases, etc.), by content (subject strengths and weaknesses), by depth, and by currency.

I1. Current scope of the collection
General Note on Use of Collection Analysis from OCLC®

This report uses the Collection Analysis program from OCLC® to analyze NMSU and its peer
collections. The analysis focuses on 16 OCLC® Conspectus subject areas most core to aerospace
engineering. The OCLC® Conspectus provides a standardized method to organize and analyze library
resources by subject. OCLC® is a nonprofit computer library service and research organization. More
than 53,548 libraries in 96 countries and territories around the world use OCLC® services to locate,
acquire, catalog, lend and preserve library materials. The 16 core subject areas are:

Aeronautics -- Aerodynamics

Aeronautics -- Aeronautical Meteorology
Aeronautics -- Aircraft

Aeronautics -- Airways, Airports

Aeronautics -- Flying, Special Uses of Airplanes
Aeronautics -- Gliders & Soaring

Aeronautics -- Materials of Construction
Aeronautics -- Motors & Propulsion
Aeronautics -- Navigation & Instruments
Aeronautics, General

Astronautics -- Artificial Satellites

Astronautics -- Astrodynamics

Astronautics -- Rocket Propulsion, Rockets
Astronautics -- Space Travel, General
Astronautics -- Space Vehicle Design & Materials
Astronautics -- Systems & Navigation
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A. Current annual funding structure for materials relating to aerospace engineering

The Library has two principal means of funding monographic purchases: firm order funds and approval
plans. The Library has one fund, Mechanical Engineering, which specifically supports the acquisition of
monographic resources in this area. The Mechanical Engineering firm order fund has been allocated
$1,900 for the past several years; however this past year this department’s allocation was reduced to
$1,375.00 due to subscription cost increases in serials and electronic resources, which includes both
databases and electronic journal packages. Approval plan expenditures coded for the 16 Conspectus areas
mentioned above totaled $ 817.66 (12 titles) in FY07 and $269.91 (4 titles) in FY08 (to date).

In the area of periodicals, this analysis identified 12 current subscriptions that are related to Aerospace
Engineering, and that are currently supported on the Mechanical Engineering departmental serials list.
The total cost for these related periodical subscriptions, which includes both print and electronic
resources, was $17,449 as of 2008.

Database funding is included in Section D of this report.

N.B. At this point we should note that the Library supports the Aerospace Studies program in the College
of Arts and Sciences with a small firm order fund for monograph purchases and subscribes to a few
periodicals to support the program. Although similar in name, the Aerospace Studies program provides
pre-professional training for future Air Force officers; thus Library resources purchased to support this
program do not overlap with resources typically found to support an Aerospace Engineering program.

2007-8 Funding Summary

Monographic Expenditures (includes approval and firm order $1,294.91
allocations)
Periodicals Expenditures (titles related to the proposed program) $17,449.00

B. Size and scope of collection

Age of collections relating to aerospace engineering

Date Range Number of Titles  Percentages
Pre 1900's 2 0.08%
1900-1949 167 6.53%
1950-1959 254 9.93%
1960-1969 592 23.15%
1970-1979 490 19.16%
1980-1989 315 12.32%
1990-1999 480 18.77%
2000-2007 257 10.05%
Total 2557

Collection age and growth

The above chart shows that less than 30% of the Library’s collection in aerospace engineering was
published within the last 17 years, from 1990 to the present. In fact, a little more than 10% of the
collection is less than 10 years old (i.e., published between 2000 and the present). Most of the growth in
the aerospace engineering collection occurred during the New Frontier age, between 1960 — 69 and also
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in 1970 — 79. This is not surprising based on the high level of interest, generally, in aerospace engineering
generated during that 20 year period. That said, the field of aerospace engineering depends on recent, if
not cutting edge, developments and technologies and the NMSU Library’s current monograph collection
in that area is lacking.

Related Collections

The NMSU Library is a Federal Depository Library, receiving ca. 67% of all publications issued to the
program by the U.S. Government. The federal documents collection supports aerospace engineering
research, especially in technical reports, briefs, and series published by the National Aeronautics & Space
Administration (NASA). The NMSU Library collects 63% of the 80+ NASA publications made available
through the federal depository library program.

The Library’s department of Archives & Special Collections has several collections of interest to
aerospace engineering history. The Ernst Steinhoff papers detail the research of an expert in early missile
navigation and rocketry who was brought to New Mexico under “Operation Paperclip” to work on U.S.
intelligence and military projects at White Sands Missile Range during the latter stages of World War 1.
The collection includes papers from various scholarly societies interested in space travel research,
including the International Astronautical Federation (IAF), the Herman Oberth Society and the German
Scientific Society of Air and Space Travel. Steinhoff’s abstract drawings and notes on rocketry, including
his work on underwater missiles are also included in the collection. The William Merrill Photographs
include publicity photographs and press releases concerning aerospace activities including the
development of various intercontinental ballistic missiles, satellites, launch and tracking sites, tests and
testing facilities for other projects such as the Holloman Air Force Base rocket sled.

The Library has a collection of industry codes and standards that serves some of the needs of the College
of Engineering. The entire ASTM International collection of standards is available electronically. Other
collections are available in print and individual standards are purchased as needed or requested.
Currently, the Library does not have any electronic access to the IEEE Standards.

Existing standards

In examining the adequacy of our monograph collection to meet the heavy research demands of a doctoral
program, national standards on library collection levels were reviewed. The most recent recommendation
[1995] from the Association of College and Research Libraries is a collection level of 25,000 for each
doctoral program and 6,000 for each masters program when no higher degree is offered in the field*.
Having stated this, it is clear that none of the library collections included in this analysis (U. Arizona, U.
Colorado-Boulder, New Mexico State University) come close to this standard.

Peer group comparison

A number of institutions support graduate-level programs in aerospace engineering. This analysis reviews
library collections at the University of Arizona and University of Colorado-Boulder as both of these
institutions offer doctoral and masters-level programs in aerospace engineering. Both programs are
included the Department of Mechanical Engineering’s Graduate Degree Programs proposal. Although
neither parent institution is a designated NMSU peer institution, the graduate programs at the University
of Arizona and at the University of Colorado-Boulder possess similar characteristics to that which the
Mechanical Engineering department aspires. The same 16 core OCLC® Conspectus categories were used
for the peer comparison.
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Subtotals in each of the 16 core OCLC® Conspectus categories are presented in Appendix Group A.
Total collection numbers are presented in the table below.

NMSU Library Holdings 2,557
Peer Group Holdings Totals
University of Colorado-Boulder 5,694
University of Arizona 5,431
Average # of titles in peer group 5,562

The difference in the size of these collections is immediately apparent. The average number of
monographic titles held by our peer group is 5,562—3,000 titles more than the number in the NMSU
Library’s collection. It is also true that both universities in this peer analysis are much larger and their
overall library collections far surpass ours. Another area under analysis is the currency of the collections
and the rate of growth. Around 30% of the titles in all of the libraries were published in the last 17 years
and between 10-13% in the last decade, though NMSU trails slightly in the percentage of titles from the
most recent period (2000-7). In the past two years, the University of Arizona has added 180 titles in the
16 conspectus areas and the University of Colorado-Boulder has added 131 titles in those same areas.
During the same period, NMSU added 46 titles. Thus, the University of Arizona has added about 4 times
as many titles and the University of Colorado has added 3 times as many.

Monographic Collection Summary

The NMSU Library’s monographic collection supports many graduate programs in the sciences and in
engineering. When taking the broader subject view, the Library’s collection does an adequate job in these
areas, though researchers must frequently supplement local holdings with interlibrary loan services. For
example, departments in the College of Engineering requested 877 monographs through interlibrary loan
in 2007-8. The Library holds related collections of interest to aerospace engineering in its federal
government documents collection and archival collections.

When focusing on the sixteen subject areas that are core to this field, both the University of Arizona and
the University of Colorado-Boulder have significantly larger overall collections that, on average, have
consistently added titles at double or more the rate as NMSU for the entire chronological period of this
report (Pre-1900 to 2007). Some funding is needed to build up the NMSU Library’s monographic
collection, for example, focusing on current titles in strategically important subject areas.

C. Periodical collection

According to data compiled during the Library’s serials review process (2006-2007), the Library
subscribes to 55 journals related to mechanical and aerospace engineering (Appendix B). This list does
not include journal titles that relate more specifically to other engineering fields, so this number does not
necessarily reflect all of the journals that support the field, only the most discipline-relevant.
Subscriptions to these 55 ME/AE journals cost approximately $74,000 annually.

Additional access to many titles is provided through specific electronic journal packages (such as
ScienceDirect Elsevier Science Journals) and through the Library’s aggregator databases — databases
offering full-text access to titles in a number of different fields. It should be noted that aggregator
databases are reliant upon ongoing negotiations between serial publishers and database vendors, and that
access to specific titles and years of coverage can be volatile. The more dependent we are upon
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aggregators to provide access to research literature, the more vulnerable we are to these market forces.
While the terms of any electronic journal package may also change over time, these typically offer more

stable sources of access to research literature.

The following table shows the journals with the top 20 impact factors in the core area of aerospace
engineering. The charts include local access to these titles via print or electronic subscriptions. The
Library currently lacks access to 12 of the 20 titles on this list. The library/electronic journal catalogs at
the University of Arizona and the University of Colorado at Boulder were checked to determine peer
comparisons in this area. The University of Arizona has subscriptions to 16 of the 20 titles, and the
University of Colorado at Boulder has access to all 20 of the titles.

Y=subscribed
N=not subscribed

Periodical Title Price NMSU UA UC Boulder
Acta astronautica $4,332.00 N Y Y
Advances in space research $4,286.00 N Y Y
Aerospace science and technology $381.00 N Y Y
AIAA journal (American Institute of Aeronautics and
Astronautics) $1,385.00 Y Y Y
Cosmic research $3,225.00 Y Y Y
ESA bulletin. Bulletin ASE (European Space
Agency) free Y Y Y
IEEE transactions on aerospace and electronic
systems $1,045.00 Y Y Y
International journal of satellite communications and
networking $2,519.00 Y Y Y
International journal of turbo and jet engines $370.00 N N Y
Journal of the British Interplanetary Society $536.00 N N Y
Journal of aerospace engineering $333.00 Y Y Y
Journal of aircraft $875.00 N Y Y
Journal of guidance, control, and dynamics $775.00 Y Y Y
Journal of propulsion and power $965.00 N Y Y
Journal of spacecraft and rockets $720.00 Y Y Y
Journal of the American Helicopter Society $95.00 N N Y
Journal of the astronautical sciences $170.00 N N Y
Proceedings of the Institution of Mechanical
Engineers Part G-Journal of AE $2,095.00 Y Y Y
Progress in aerospace sciences $1,908.00 N Y Y
The Aeronautical journal $590.00 N Y Y

73



http://sabio.library.arizona.edu.ezproxy1.library.arizona.edu/search%7ES0/X
http://libraries.colorado.edu/

Periodical Collection Summary

The Library lacks access to more than 50% of the top periodicals in aerospace engineering. Certainly,
current article literature is of importance to the field. College of Engineering departments requested 2,414
articles through the Library’s Information Delivery Services during 2007-8 and four of the College’s eight
departments are among the top 20 (of 95 units) in overall campus units requesting articles.

In order for the Library to increase its subscriptions to match the University of Arizona’s subscriptions,
$13,337 is needed (based on current year’s subscription rates). In order for the Library to increase its
subscriptions to match the University of Colorado at Boulder’s subscriptions, $14,508 is needed (based
on current year’s subscription rates). In either case, continuing funding for annual subscription costs is
needed.

D. Research databases

There are a number of research databases that provide indexing, abstracting, and access to aerospace
engineering literature (journals, proceedings, papers, technical reports, etc.). The chart below provides a
comparison of NMSU’s access to the prominent databases in the field to the University of Arizona and
University of Colorado at Boulder. Cost information is provided for those databases to which the NMSU
library does not currently subscribe.

X = subscribes

Database/Index NMSU | UA | UC Cost

Aerospace and High Technology Database

Contains citations, with abstracts, to literature on basic and applied
research in aeronautics, astronautics, and space sciences. The
database also includes coverage of reports issued by NASA, other
U.S. government agencies, international institutions.

X | X | $14,716

AIAA Online Technical Meeting Papers (1996+)

Every year, AIAA publishes about 6,000 papers from 20 to 30
technical conferences. Covering every aspect of aerospace, they
represent the most important - and most complete - source of recent
research results and innovative thinking in everything from
engineering and science to policy and standards. The current year's
papers are available via CD-ROM, and/or online.

X $7,500

Compendex (Engineering Index) via Engineering Village 2

Engineering Index (Compendex) provides international coverage of
engineering and applied science literature in over 5000 journals, X X | X
conference proceedings, and technical reports.

Inspec

Covers the world-wide literature (mainly journal articles and
conference proceedings papers) in astronomy, physics, electronics
and electrical engineering, computers and control, and information
technology.

X | X | $31,050
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ISI Web of Science
Access to Science Citation Index (1900-present) and Social Science
Citation (1956-present).

NASA Technical Reports Server http://ntrs.nasa.gov/
NASA Technical Report Server provides access to NASA's technical
literature, including research reports, journal articles, conference and

) : . v . X X | X
meeting papers, technical videos, mission-related operational
documents, and preliminary data.

Free

NTIS (National Technical Information Services indexes)
Containing over 2.0 million bibliographic records, the NTIS Database
is the preeminent resource for accessing the latest research sponsored
by the United States and select foreign governments. The Database
represents billions of dollars in research. Contents include research
reports, computer products, software, video cassettes, audio cassettes
and more. The complete electronic file dates back to 1964. On
average, NTIS has added over 60,000 new records per year to the
Database over the past ten years. Most records include abstracts.

$3,687

Research Database Summary
The Library offers reasonable coverage of research databases related to mechanical engineering, but lacks
in areas related specifically to aerospace engineering.

At a minimum, funding is recommended for AIAA Online Technical Meeting Papers, which costs $7,500
annually. A more comprehensive recommendation would include requesting funding to purchase access
to the remainder of the databases listed above, which would cost in excess of $35,000.

I11. Start Up Costs
As evidenced from the above analysis, the Library’s current monograph and periodical collections are not

currently sufficient to support the proposed graduate programs in aerospace engineering. Additional
funding is needed to support monographs, periodical subscriptions, and research database enhancements.

Recommended Start Up Costs

Monographs® $10,000
Periodicals $13,337
Research Databases $7,500

TOTAL $30,837

This report recommends that a total of $30,837 be allocated to bring Library collections closer to the level
of comparable doctoral-granting peers. We recommend that the external funding be allocated to augment
monographic collections ($10,000 will fund approximately 100 new monographic titles), to support
several core periodical subscriptions ($13,337), and to establish access to the AIAA Online Technical
Meeting Papers research database ($7,500).
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IVV. Ongoing Costs

Library collections designed to support programs at the post baccalaureate level require continuous
funding streams, allowing these newly developed collections to grow in their support of the program. A
one-time infusion of money can never support ongoing needs for materials required for doctoral-level
research, but certainly contributes to establishing a core collection for that program.

The NMSU Library’s current material budget is not elastic; in fact, it barely supports our current
academic programs. Although the Library has been able to add much needed digital collections and
electronic journal backfiles over the past year, these items were purchased through carryforward
expenditures (e.g., one time money). In order to sustain the proposed graduate programs in aerospace
engineering, the Library will require at least $41,417 per annum be added to its materials budget. This
amount will be used to close the gap between NMSU and its peers in annual monographic purchases, to
fund ongoing periodical subscriptions, and to fund an ongoing subscription to the AIAA Online Technical
Meeting Papers database and to add and sustain the High Technology Research Database with Aerospace
database.

In summary, the Library’s current collection is inadequate for a PhD program. The collection is in need of
development in all areas, including monographs, periodicals, and research databases. The Library’s
current materials budget cannot stretch to cover the new resources required to support such a program;
thus, it will require at least $30,837 in start up funding as well as $41,417 added to its materials budget to
support ongoing costs.

Recommended Ongoing Costs

Monographs® $3,090
Periodicals® $15,000
Research Databases” $23,327

TOTAL $41,417

! “Standards for College Libraries, 1995 Edition, Final Version, Approved by the ACRL Board and the ALA
Standards Committee, February 1995 College & Research Libraries News 56 (1995): 245-57.

2 Based on the average price of a hardcover book in the field of engineering ($109 per The Bowker Annual, NY:

Bowker, 2007), the $10,000 in startup funding for monographs would purchase about 100 books.

2 Based on the above calculations for the average price of a book plus a 5% increase for inflation, this will bolster

Library firm order budgets to allow purchasing of an additional ca. 25-27 monographs per year, bringing us closer to

our peer institutions.

¥ Based on the current subscription costs plus a 12.5% inflation increase, which is the average for science periodical
subscriptions

* Based on current costs for AIAA Online Technical Meeting Papers and High Technology Research Database with

Aerospace/Aerospace and High Technology Database plus a 5% inflation increase for science research databases.
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Appendix Group A
NMSU Library - New Academic Program Report
Aerospace Engineering
Monographic Collection Analysis
[Arizona, Colorado, NMSU Comparisons]

University of Arizona

Publication Date Totals Pre-1900 1900-1949 1950-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2007
Aeronautics - Aerodynamics 365 0 13 27 58 85 74 76 32
Aeronautics - Aeronautical Meteorology 42 0 4 0 4 8 9 12 5
Aeronautics - Aircraft 722 6 a7 18 84 139 151 186 91
Aeronautics - Airways, Airports 197 0 8 0 16 35 36 76 26
Aeronautics - Flying, Special Uses of Airplanes 215 1 27 11 17 37 46 46 30
Aeronautics - Gliders & Soaring 35 0 3 3 7 19 3 0 0
Aeronautics - Materials of Construction 61 0 2 3 6 5 9 20 16
Aeronautics - Motors & Propulsion 142 0 12 15 10 31 32 36 6
Aeronautics - Navigation & Instruments 140 0 10 0 9 29 27 37 28
Aeronautics, General 1759 7 134 75 228 421 298 396 200
Astronautics - Artificial Satellites 240 0 0 13 16 34 68 65 44
Astronautics - Astrodynamics 53 0 0 0 21 7 10 9 6
Astronautics - Rocket Propulsion, Rockets 194 0 10 18 52 23 17 43 31
Astronautics - Space Travel, General 950 0 5 62 195 194 189 184 121
Astronautics - Space Vehicle Design & Materials 95 0 0 0 20 12 26 26 11
Astronautics - Systems & Navigation 221 0 0 3 35 21 42 61 59
Totals by Date Range 5431 14 275 248 778 1100 1037 1273 706
Percentage by Date Range 0.26% 5.06% 4.57% 14.33% 20.25% 19.09% 23.44% 13.00%
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Appendix Group A
NMSU Library - New Academic Program Report
Aerospace Engineering
Monographic Collection Analysis
[Arizona, Colorado, NMSU Comparisons]

University of Colorado, Boulder

Publication Date Totals Pre-1900 1900-1949 1950-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2007
Aeronautics - Aerodynamics 330 0 43 46 63 26 41 71 40
Aeronautics - Aeronautical Meteorology 33 0 8 1 8 2 2 8 4
Aeronautics - Aircraft 568 2 109 35 87 43 51 157 84
Aeronautics - Airways, Airports 148 0 24 4 11 7 15 65 22
Aeronautics - Flying, Special Uses of Airplanes 141 0 27 28 24 13 12 22 15
Aeronautics - Gliders & Soaring 13 0 6 1 1 2 0 3 0
Aeronautics - Materials of Construction 90 0 3 39 6 1 1 20 20
Aeronautics - Motors & Propulsion 146 0 34 22 11 10 14 39 16
Aeronautics - Navigation & Instruments 101 0 20 5 9 9 4 33 21
Aeronautics, General 2455 2 175 93 371 1353 141 210 110
Astronautics - Artificial Satellites 199 0 0 11 21 17 35 69 46
Astronautics - Astrodynamics 75 0 0 0 29 9 8 16 13
Astronautics - Rocket Propulsion, Rockets 210 0 9 21 84 19 14 33 30
Astronautics - Space Travel, General 819 0 3 40 261 106 126 157 126
Astronautics - Space Vehicle Design & Materials 108 0 1 0 32 13 12 26 24
Astronautics - Systems & Navigation 258 0 1 4 52 18 31 83 69
Totals by Date Range 5694 4 463 350 1070 1648 507 1012 640
Percentages by Date Range 0.07% 8.13% 6.15% 18.79% 28.94% 8.90% 17.77% 11.24%
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Appendix Group A
NMSU Library - New Academic Program Report
Aerospace Engineering
Monographic Collection Analysis
[Arizona, Colorado, NMSU Comparisons]

New Mexico State University

Publication Date Totals Pre-1900 1900-1949 1950-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2007
Aeronautics - Aerodynamics 191 0 18 49 56 22 21 16 9
Aeronautics - Aeronautical Meteorology 18 0 2 0 2 3 1 6 4
Aeronautics - Aircraft 287 1 38 25 47 42 30 69 35
Aeronautics - Airways, Airports 64 0 3 0 1 15 9 21 15
Aeronautics - Flying, Special Uses of Airplanes 118 0 7 10 12 19 18 31 21
Aeronautics - Gliders & Soaring 21 0 2 0 5 12 1 1 0
Aeronautics - Materials of Construction 21 0 1 3 4 2 2 4 5
Aeronautics - Motors & Propulsion 68 0 15 8 6 12 6 17 4
Aeronautics - Navigation & Instruments 55 0 10 2 8 10 7 15 3
Aeronautics, General 829 1 61 81 161 197 105 137 86
Astronautics - Artificial Satellites 67 0 0 7 14 16 12 16 2
Astronautics - Astrodynamics 39 0 0 0 23 4 6 4 2
Astronautics - Rocket Propulsion, Rockets 144 0 7 22 51 19 6 22 17
Astronautics - Space Travel, General 500 0 3 43 155 92 75 92 40
Astronautics - Space Vehicle Design & Materials 30 0 0 0 13 4 0 9 4
Astronautics - Systems & Navigation 105 0 0 4 34 21 16 20 10
Totals by Date Range 2557 2 167 254 592 490 315 480 257
Percentages by Date Range 0.08% 6.53% 9.93% 23.15% 19.16% 12.32% 18.77% 10.05%
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Appendix B

NMSU Library - New Academic Program Report

Aerospace Engineering

Current Mechanical and Aerospace Engineering Journals

Title Publisher price06 price05 price04
American Institute of Aeronautics and
Aerospace America. Astronautics $176.21| $176.21| $176.21
American Institute of Aeronautics and
AIAA journal. Astronautics $1,410.77| $1,308.07| $1,210.78
Applied mathematics and optimization. Springer $954.57 $901.71| $828.79
Applied mechanics reviews. American Society of Mechanical Engineers $340.00] $224.49( $800.00
Automotive engineering international. SAE $128.38| $123.24 $123.24
Aviation week and space technology. McGraw-Hill $81.13 $81.13 $0.00
Combustion and flame. Elsevier $1,653.84| $1,567.62| $1,485.90
Communications in Nonlinear Science and Numeric Simulation |Elsevier $465.00
Computational mechanics. Springer-Verlag $3,028.03| $2,832.47| $2,507.93
Computers & graphics. Pergamon Press $1,763.03| $1,671.12| $1,584.00
Design studies. IPC Science and Technology Press $832.43[ $789.03| $747.90
Experimental mechanics. Society for Experimental Stress Analysis $806.46] $779.54| $757.60
Experimental techniques. Society for Experimental Stress Analysis $161.24| $143.78] $136.59
Fluid dynamics. Consultants Bureau $3,236.63| $3,031.31| $2,833.00
Heat transfer research. Scripta Technica, Inc. $2,739.01| $2,305.62| $2,135.14
International journal for numerical methods in engineering. Wiley $7,759.56| $7,285.98| $6,841.30
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Appendix B

NMSU Library - New Academic Program Report

Aerospace Engineering

Current Mechanical and Aerospace Engineering Journals

International journal of computer integrated manufacturing. Taylor & Francis $1,816.76| $1,495.31| $1,385.42
International journal of control. Taylor and Francis $5,423.59| $4,975.82| $4,608.15
International journal of multiphase flow. Pergamon Press $2,306.97| $2,186.70| $2,072.70
International journal of robotics research. MIT Press $1,390.48| $1,283.96| $1,187.25
International journal of vehicle design : the journal of the

International Association for Vehicle Design. Inderscience Enterprises $956.73| $1,117.12( $908.90
Journal of applied mechanics. American Society of Mechanical Engineers $255.00f $252.00 $0.00
Journal of Computational and Nonlinear Dynamics (online) American Society of Mechanical Engineers $168.00

Journal of computing and information science in engineering. American Society of Mechanical Engineers $175.00f $172.00f $165.75
Journal of engineering design. Carfax Pub. Co. $1,377.21| $1,264.24| $1,170.78
Journal of fluid mechanics. $2,325.13| $1,971.84| $1,853.73
Journal of fuel cell science and technology (Online) American Society of Mechanical Engineers $168.00f $172.00

Journal of manufacturing science and engineering. American Society of Mechanical Engineers $214.00f $210.00f $205.00
Journal of mechanical design. American Society of Mechanical Engineers $255.00] $252.00f $178.50
Journal of robotic systems John Wiley & Sons $2,620.16| $2,460.25| $2,310.09
Measurement techniques. $3,260.68| $3,047.36| $2,848.00
Mechanism and machine theory. Pergamon Press $2,572.42| $2,438.32| $2,311.20
Numerical heat transfer. Part A, Applications Hemisphere Pub. Corp. $4,557.83| $4,181.94| $3,872.82
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Appendix B

NMSU Library - New Academic Program Report

Aerospace Engineering

Current Mechanical and Aerospace Engineering Journals

Numerical heat transfer. Part B, Fundamentals Hemisphere Pub. Corp. $1,973.89| $1,811.63| $1,678.12
Optimal control applications and methods John Wiley & Sons $2,739.44| $2,572.25| $2,415.26
Progress in energy and combustion science. Pergamon Press $1,585.73| $1,503.06| $1,424.70
Regular and Chaotic Dynamics Turpion Limited $1,345.00

S.A.E. transactions. Society of Automotive Engineers $3,095.86| $2,643.50
International Society for Structural and Multidisciplinary

Optimization. Springer-Verlag $2,449.66| $2,257.35| $2,037.56
The International Journal of Robotics Research Sage Publications $1,477.00

Transactions of the ASME. Journal of biomechanical

engineering American Society of Mechanical Engineers $255.00f $252.00f $443.00
Transactions of the ASME. Journal of dynamic systems,

measurement, and control American Society of Mechanical Engineers $219.00f $217.00 $0.00
Transactions of the ASME. Journal of electronic packaging American Society of Mechanical Engineers $191.00f $188.00f $178.50
Transactions of the ASME. Journal of energy resources

technology American Society of Mechanical Engineers $168.00] $166.00f $165.75
Transactions of the ASME. Journal of engineering for gas

turbines and power American Society of Mechanical Engineers $204.00f $201.00f $205.00
Transactions of the ASME. Journal of engineering materials and

technology American Society of Mechanical Engineers $175.00] $172.00f $299.50
Transactions of the ASME. Journal of fluids engineering American Society of Mechanical Engineers $255.00f $252.00f $238.00
Transactions of the ASME. Journal of offshore mechanics and

Arctic engineering American Society of Mechanical Engineers $152.00] $150.00f $148.75
Transactions of the ASME. Journal of pressure vessel

technology American Society of Mechanical Engineers $172.00[ $169.00f $370.75
Transactions of the ASME. Journal of solar energy engineering [American Society of Mechanical Engineers $156.00] $159.00f $362.25
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Appendix B

NMSU Library - New Academic Program Report

Aerospace Engineering

Current Mechanical and Aerospace Engineering Journals

Transactions of the ASME. Journal of tribology American Society of Mechanical Engineers $191.00] $188.00f $205.00
Transactions of the ASME. Journal of turbomachinery American Society of Mechanical Engineers $195.00] $191.00f $178.50
Transactions of the ASME. Journal of vibration, acoustics,

stress, and reliability in design. American Society of Mechanical Engineers $211.00] $207.00f $370.75
Transactions of the ASME.Journal of heat transfer American Society of Mechanical Engineers $321.00f $316.00 $0.00
Vehicle system dynamics : international journal of vehicle

mechanics and mobility. Swets and Zeitlinger $1,263.21| $1,159.48| $1,159.48

total: $74,174.04
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Attachment 4:
Projected Graduate Program Cost Estimates and Resources
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Institution: New Mexico State University

Proposed Program: PhD in Aerospace Engineering

Projected Graduate Program Cost Estimates and Resources (in thousands $)

ESTIMATED Year 1 Year 2 Year 3 Year 4 Year 5

REVENUES 2009/10 2010/11 2011/12 2012/13 2013/14
Existing | New | Existing | New | Existing | New | Existing | New | Existing New

Projected

University 200.5/ o/ 210.5/ 221/ 232/ 243.7/

&G /State 4235 | 150 | 573.5 573.5 573.5 573.5

Recur.

External

Grants and 50 100 100 100 200 200 300 200

Contracts

Other 209.4 | 295 205 165 75 80

TOTAL

REVENUE $1,328K $1,079K $1,159K $1,280K $1,397K

ESTIMATED Year 1 Year 2 Year 3 Year 4 Year 5

EXPENSES 2009/10 2010/11 2011/12 2012/13 2013/14
Existing | New | Existing | New | Existing | New | Existing | New | Existing New

Salaries &

benefits 559/ 587/ 616/ 647/ 679/

(Faculty/ 156 148 154 162 170

Staff)

Grad

Assts. 70 70 75 75 75

Equipment 50 50 25 25 25

Facil./Modif

ic/ 40 40 45 45 45

Operations

New Fac

Startup 390 230 230

TOTAL

EXPENSES $1,265K $1,125K $1,145K $1,009K $1,059K

DIFFEREN

CE (Rev.- $63K ($46K) $14K $271K $338K

Exp.)

EST.

IMPACT OF

NEW Year 1 Year 2 Year 3 Year 4 Year 5

PROGRAM

FTE

Enroliment 50/8/3 70/16/6 90/18/10 90/20/11 90/22/12

Projected

’é[‘:d“lf‘; 415/120/54 | 565/240/108 | 715/252/168 | 715/264/174 |  715/276/180

Generated

Tuition

Generated 195/155/70 | 287/310/140 | 342/326/217 | 342/341/225 342/357/233

(K)
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Explanation

1.

2.

Budgeting amounts are shown for entire AE program (undergrad, MS and PhD); individual degree program funding
cannot reasonably be separated.

For “FTE Enrollment,” “Projected Annual Credits..,” and “Tuition generated,” projections are given for
undergraduate, MS, and PhD, respectively in each block of the table. Amounts for tuition generated are in
$thousands (numbers taken from Tables 2, 3, and 5).

In “Estimated Revenues” the designation “Other” includes estimates of new faculty startup money provided by the
NMSU College of Engineering and Vice President for Research, as well as GA support of the teaching functions.
Salary and benefits under “Estimated Expenses” are shown separately for AE faculty and for other staff.
Assumptions: 1) State line item recurring funding of $423.5K for FY 2009 increased by $150K starting in FY 2010;
2) salary increases of 5% per year; 3) One new $300K/3 years proposal funded in each of years 2 and 3, and two
new $300K/3years proposals funded in each of years 4 and 5.
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ATTACHMENT 5:
RESUMES OF AEROSPACE FACULTY

Current ME Faculty Associated with AE Program:
Thomas Burton
Eric Butcher
Ou Ma
Igor Sevostianov
Banavara Shashikanth
Mingjun Wei

New AE Faculty Starting at NMSU in Fall 2008:
Chunpei Cai
Young Lee
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Biographical Sketch - THOMAS D. BURTON
Department Head of Mechanical and Aerospace Engineering
New Mexico State University

EDUCATION

PhD in Mechanical Engineering and Applied Mechanics, University of Pennsylvania, 1976
MS in Mechanical Engineering and Applied Mechanics, University of Pennsylvania, 1972
BS in Engineering (Major: Aero), California Institute of Technology, 1969

PROFESSIONAL EXPERIENCE

6/05 — present Head, Department of Mechanical and Aerospace Engineering, New Mexico State

7/95-6/05

1997-2008

1977-1995

1969-1977

University, Las Cruces, New Mexico, 88003-8001

Chair (7/95 — 8/04) and Professor, Department of Mechanical Engineering, Texas Tech
University, Lubbock, Texas 79409-1021.

Affiliate, Los Alamos National Laboratory, Engineering Sciences and
Applications, Los Alamos, NM

Professor (1988-1995), Associate Professor (1982-88), Assistant Professor (1977-82),
Acting Derpartment Chair (8/91 — 10/92), Department of Mechanical Engineering,
Washington State University, Pullman, WA.

Engineer, General Electric Co., Missile and Space Division, Valley Forge, PA: 1975-77:
Intelligence Programs Group, Space Sciences Lab; 1969-75: Flight Dynamics Group,
Re-Entry and Environmental Systems Division. Primary program work: MM III Mk 12A
re-entry vehicle flight dynamics and targeting — analyze full scale flight test data, develop
methods of data analysis and targeting calculation; NASA Pioneer Venus program —
flight dynamics analysis/simulation and aerodynamic testing in support of small and
large probe design. Experimental vehicle programs: ABRES, RVTO, SEE, LAR.
Intelligence programs — full scale flight data analysis and targeting accuracy of Soviet
strategic missile systems.

Publications relevant to Aerospace experience and to recent Aerospace related research

1. T.D. Burton and R.A. Larmour, "Method for Extracting Dynamic Damping Coefficient from Flight
Test Lateral Rate Data," AIAA Journal of Spacecraft and Rockets, 8, 1191-1195 (1971).

2. T.D. Burton and J.M. Abel, "Effect of Lagging Pitching Moment on Re-Entry Vehicle Dynamic
Stability," AIAA Journal of Spacecraft and Rockets, 9, 406-409 (1972).

3. T.D. Burton, "Approximate Impact Dispersion Methods for Symmetric Entry Vehicles," AIAA
Journal of Spacecraft and Rockets, 11, 777-782 (1974).

4. T.D. Burton, "Simple Numerical Model for Calculation of Entry Vehicle Trim Response," AIAA
Journal of Spacecraft and Rockets, 15, 319-320 (1978).

9]

T.D. Burton, Introduction to Dynamic Systems Analysis, McGraw-Hill (1994).

6. J-L Ding, J Pazhouh, SB Lin and TD Burton, "Damage Characterization by Vibration Test," Scripta
Metallurgica et Materialia, 30(7), 839-844 (1994)
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7. TD Burton, C.R. Farrar, and S.W. Doebling, “Two Methods for Model Updating Using Damage
Ritz Vectors,” Proc. IMAC XVI, pp. 973-979, Santa Barbara (1998).

8. TD Burton and W Rhee, “On the Reduction of Nonlinear Structural Dynamics Models,” Journal of
Vibration and Control; 6(4), pp. 531-556 (2000).

9. TD Burton, F. M. Hemez and W. Rhee, “A Combined Model Reduction/SVD Approach to
Nonlinear Model Updating,” Proc. IMAC XVIII, pp. 116-123, San Antonio (2000).

10. J. Kim and TD Burton, “Reduction of Nonlinear Structural Models Having Non-Smooth
Nonlinearities, Proc. IMAC XX, pp. 324-330, Los Angeles, CA (2002).

11. J Kim and TD Burton, “Reduction of Structural Dynamics Models Having Nonlinear Damping,”
ASME 2003 DETC, 19™ Biennial Conf. On Vibration and Noise, September 2-6, Chicago, IL
(2003).

12. TD Burton, “Numerical Calculation of Nonlinear Normal Modes in Structural Systems,”
Nonlinear Dynamics, 49, 425 — 441 (2007).

13. N Kumar and TD Burton, “Use of Random Excitation to develop POD based reduced order
models for nonlinear structural dynamics,” Proc. ASME IDETC, Paper DETC2007/VIB-35539,
Las Vegas, NV, September 4-7 (2007)

14. E. Butcher, I. Sevostianov, and T. Burton, “On the separation of internal and boundary damage
from combined measurements of electrical conductivity and vibration frequencies,” to appear
Int. J. Engineering Sciences (2008).

Aerospace courses taught: Aerodynamics, Flight Dynamics (jr./sr. level); Hydrodynamic Stability
(graduate).

Other relevant activities (recent)

NASA Workforce Development Workshop participant; sponsored by NASA ESMD;
“PartneringStrategies for Educating and Motivating the Next Generation of Aerospace
Scientists and Engineers,” Washington DC, June 1, 2006.

Participant, 2007 National Science Symposium for Engineers and Scientists, Santa Fe, NM:
Purpose of Symposium: Improve K-12 Science Education in US.

Panel Organizer and Moderator, International Symposium for Personal Spaceflight (ISPS 2005,
2006, 2007), Las Cruces, NM

Spaceport America Educational Committee, Dona Ana County (2007 — present).

Member (2000-2006), external review panels for ASC predictive simulation programs in
Mechanics (Sandia National Lab and Los Alamos National Lab)

Member, Editorial Board, Journal of Vibration and Control

Guest editor, Nonlinear Dynamics (2 special issues)

Responsible for all aspects of development of Aerospace Engineering degree programs at
NMSU, including management of line item state funding (2005 — present)

PI on AFOSR grant (co-PI A. Barhorst), “Predictive Dynamic Simulation of Structures with
Non-Smooth Nonlinearities;” (2002 — 2005), $252,000.

PI on NASA EPSCoR grant (co-PI’s E. Butcher and 1. Sevostianov), “Structural Health
Monitoring and Self-Healing of Aerospace Structures (10/2007 —9/2010), NMSU MAE share =
$404,000.
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