ASE 120K Applications of Fluid Mechanics

Spring 2008
Unique #12965
Instructor: David B. Goldstein Co/Pre-requisite: Concurrent registration for ASE 320
Office: WRW 313C 471-4187 Office Hours: Wed. 1:00 - 2:00 pm but just stop by

Lab Assistants: Dan Berisford (danberisford@mail.utexas.edu) 471-0949, WRW 401, Aaron Morris
(aaron.morris@mail.utexas.edu), 471-7205, WRW 313D

Course Page: www.ae.utexas.edu/aerospaceUndergrad/ASE120K html

Grading: Lab Report #1 (individual) 20%
Lab. report #2 (individual) 25%
Group project 55%

Attendance: Monday 3:00 - 4:00 p.m. in WRW 113, TWO additional lab sessions to be arranged

The class will meet for one hour every week at the scheduled Monday 3-4pm time. In addition, laboratory
tests will be conducted by groups of about five-six students.

Each group is allowed two hours for the first two laboratories. This is fully adequate provided you
understand the assignment before you come to the lab. Formal individual lab reports are due two weeks
after the end of your lab period and must be printed on a word processor and submitted in both hard copy
to me and electronic format to the TA (e-mail, text only). Report format, grammar, and spelling will help
determine your report grade. The large group project lab time will be scheduled later in the term.

NOTE: Missed labs MUST be made up during the scheduled week of the test because a new set-up will
be installed at the end of the week. You MUST attend the lab to get a grade for the lab. Failure to turn in
reports will result in an F for the class. Copying or paraphrasing the work of another without proper
attribution is plagiarism subject to the University policy on cheating. You may utilize ONLY the old lab
reports that I provide directly to you.

Text: ASE 320 Text
Course Packet on the Web
Fluid Mechanics Measurements, ed. R. Goldstein (reserve)
Other texts are on reserve in the Engineering Library

Grades and Exams:  Submitted material will be graded numerically and converted to a
letter grade based on a curve at the end of the semester.

Knowledge, Abilities, and Skills Students Should Have Before Entering This Course:
Students should have knowledge of differential and integral calculus, basic engineering physics,
and simple computer spread sheets, graphics, and word processing.

Knowledge, Abilities, and Skills Students Should Gain From This Course:
Students will gain intuition about fluid flow, understand basic experimental methods and the
aerodynamics of aircraft, know better how to prepare a technical report, and develop teamwork skills.
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Impact on Subsequent Courses in Curriculum:
Material is presented as co-requisite with that of ASE 320 and is most important for subsequent courses in
viscous and compressible flows, propulsion, flight mechanics, aircraft design.

ABET CRITERIA 2003 OUTCOMES ACHIEVED:
This course contributes to the following EC2000 Criterion 3 outcomes and those specific to the EAC
accredited program.

Outcome Outcome

a. An ability to apply knowledge of mathematics, science, and g. An ability to communicate effectively

engineering

b. An ability to design and conduct experiments, as well as to h. The broad education necessary to understand the impact of
analyze and interpret data engineering solutions in a global/societal context

c. An ability to design a system, component, or process to meet i. A recognition of the need for and an ability to engage in life-
desired needs long learning

d. An ability to function on multi-disciplinary teams j- A knowledge of contemporary issues

e. An ability to identify, formulate, and solve engineering k. An ability to use the techniques, skills, and modern
problems engineering tools necessary for engineering practice

f. An understanding of professional and ethical responsibility 1. Begin list of any other outcomes unique to the program.

ABET PROGRAM CRITERIA OUTCOMES ACHIEVED:

Criterion Criterion Criterion
A. Aerodynamics G. Orbital Mechanics M. Preliminary/Conceptual Design
B. Aerospace Materials H. Space Environment N. Other Design Content
C. Structures I Attitude Determination and Control O. Professionalism
D. Propulsion J. Telecommunications P. Computer Usage
E. Flight Mechanics K. Space Structures
F. Stability and Control L. Rocket Propulsion

PROFESSIONALISM TOPICS:

Several aspects of the course relate to engineering professionalism, particularly clear communication in
the three projects as each student writes two partial laboratory reports and a more extensive original group
lab report. In that students will execute their experiments as part of a group effort, teamwork will be
essential and group participation will be graded.

TOPICS:

The engineering topics emphasize a fundamental fluid mechanics laboratory experience. Flows about
wings and airfoils are examined. Flows about spheres are considered in detail as a prototypical flow about
a blunt body in which the state of the boundary layer is of great importance. The individual group projects
will each emphasize different aspects of fluid mechanics depending on the projects chosen and designed
by the group. In addition, students will become familiar with several basic flow measurement techniques
including laser Doppler anemometry, use of a pitot-static tube and a hot wire, simple flow-visualization
approaches, and operation of a wind and water tunnel. Safety is discussed although none of the equipment
is especially hazardous. Specific lecture topics are highlighted in the Expected Schedule.

DESIGN ASSIGNMENTS

Depending on the projects chosen by each group, there may or may not be a design component. If a group
chooses to build and instrument its own model, design will be involved. Students with an interest in a
specific project should discuss it with me early in the semester.



COMPUTER:
Students will use a computer to prepare all written reports. Students may use a computer to download
electronic video or still images for analysis in any software package of their choice (e.g., Photoshop).
Students may also prepare contour plots of field data using software of their choice (e.g., Tecplot, Matlab
or Mathematica).

Expected Spring Schedule T 2008
(Subject to Change)

ASE 120K
Jan 14 1 Introduction to course; lab section assignments
Jan 21 MLK Day
Jan 28 2 Report writing guidelines, and flow variables of interest in fluid

mechanics and start measurement techniques

Feb 4 3 Measurement techniques, Abstract Writing (airfoil lab handout)
Feb 11 4 Measuring the drag on an airfoil
Feb 18 5 A current fluids experiment in ASE +
Video (vidcas 3546) "Fundamentals of Boundary Layers"
Feb 25 6 The Laser Doppler Anemometer
Mar 3 7 Drag on a sphere (sphere lab handout)
Mar 10 Break
Mar 17 8 Discussion of proposal writing
Mar 24 9 Aircraft aerodynamics (final group project proposals due)
Mar 31 10 Video (vidcas 3537) "Boundary Layer Control" (sphere labs becoming due)
Apr 7 11 Aircraft aerodynamics
Apr 14 12 Aircraft aerodynamics
Apr 21 13 Aircraft aerodynamics
Apr 28 14 Oral Presentations (Group report officially due)
Lab Test Schedule
(1) Airfoil Study Feb 4-8
(2) Drag on a sphere Mar 3-7

3) Group Projects Mar 17+ (Schedule lab time with TA)



POLICY ON CHEATING: Students who violate University rules on scholastic dishonesty are subject
to disciplinary penalties, including the possibility of failure in the course and dismissal from the
University. Since dishonesty harms the individual, fellow students, and the integrity of the University,
policies on scholastic dishonesty will be strictly enforced.

"The University of Texas at Austin provides upon request appropriate academic adjustments for qualified
students with disabilities. For more information, contact the Office of the Dean of Students at 471-6259,
471-4241 TDD or the College of Engineering Director of Students with Disabilities at 471-4382."

"In spring 2001, Web-based, password-protected class sites will be associated with all academic courses
taught at The University. Syllabi, handouts, assignments and other resources are types of information that
may be available within these sites. Site activities could include exchanging e-mail, engaging in class
discussions and chats, and exchanging files. In addition, electronic class rosters will be a component of
the sites. Students who do not want their names included in these electronic class rosters must restrict
their directory information in the Office of the Registrar, Main Building, Rm. 1." For information on
restricting directory information see:
http://www.utexas.edu/student/registrar/catalogs/gi00-01/app/appc09.html
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