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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Instructor(s), Affiliation& | Cao Renjing  Professor
Contact Department of Mechanics and Aerospace Engineering
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allinstructors)
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Department of Mechanics and Aerospace Engineering
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° To familiarize students with fundamentals and experimental skills of fluid mechanics and thermodynamics
experiments associated with aerospace engineering;

° To improve the understanding of fluid mechanics and thermodynamics knowledge through practical lab
experiments;

° To train students with practicing in hands-on fundamental fluid mechanics and thermodynamics experiments,
along with data acquisition, processing and experimental data analysis;

e To provide students with experience of team-works and designing innovative experimental rigs as a collaborative
group.
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On successful completion of the course, students will be able to:

. Appreciate the importance of lab experiments associated with aerospace engineering, and improve the ability of
utilizing theory and practice together;

. Being able to understand and operate fundamental wind tunnel and heat transfer experiments, data processing
and analysis of experimental data, and write up lab reports independently and completely;

. Design practical experimental approach by using knowledge of learned theories and experiments;

e  Appreciate the importance of teamwork, communication through a collaborative group working.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Week 1 Course Introduction and principle on fluid mechanics experiments (4 hours)
Course overview, lab experiments, group design project (1 hour)
Fluid and flow measurement techniques and methods (3 hours)
Week 2 Theory on experimental thermodynamics (4 hours)
Techniques and methods on heat. heat transfer and mass transfer (4 hours)
Week 3 Hands-on practice of lab experiments (4 hours)
Basic operation of wind tunnel and Pitot wind speed experiment Introduction (1 hour)
Basic operation of wind tunnel and Pitot wind speed experiment Operation (3 hours)
Week 4 Hands-on practice of lab experiments (4 hours)
Flow around a cylinder experiment Introduction (1 hour)
Flow around a cylinder experiment Operation (3 hours)
Week 5 Hands-on practice of lab experiments (4 hours)
Drag forces on bluff and streamlined bodies experiment Introduction (1 hour)
Drag forces on bluff and streamlined bodies experiment Operation (3 hours)

Week 6 Hands-on practice of lab experiments (4 hours)

Flow and pressure distribution, lift and drag forces on an aerofoil measurement Introduction (1 hour)
Flow and pressure distribution, lift and drag forces on an aerofoil measurement Operation (3 hours)

Week 7 Hands-on practice of lab experiments (4 hours)

Boundary layer measurement experiment Introduction (1 hour)

Boundary layer measurement experiment Operation (3 hours)
Week 8 Operation demonstration lab experiments (4 hours)

Hot-wire anemometer and PIV experiment Introduction (1 hour)

Boundary layer measurement experiment Operation demonstration (3 hours)
Week 9 Hands-on practice of lab experiments (4 hours)

Measurement of thermal conductivity Introduction (1 hour)

Measurement of thermal conductivity Operation (3 hours)
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Week 10 Hands-on practice of lab experiments (4 hours)

Experiments on convective heat transfer Introduction (1 hour)
Experiments on convective heat transfer Operation (3 hours)

Week 11 Hands-on practice of lab experiments (4 hours)

Experiments on radiant heat transfer Introduction (1 hour)
Experiments on radiant heat transfer Operation (3 hours)
Week 12 Hands-on practice of lab experiments (4 hours)
Experiments on heat exchange with heat pipe Introduction (1 hour)
Experiments on heat exchange with heat pipe Operation (3 hours)
Week 13 Demonstration experiments and group design project (4 hours)
Demonstration on flow, flame test and so on (2 hours)
Group design project discussion (2 hours)

Week 14-15 Group design project (8 hours)

Design and fabrication based on the project goal (4 hours x 2)
Group design project discussion (3 hours)

Week 16 Group design project (4 hours)

Oral presentation (4 hours )

H R ESE%H Textbook and Supplementary Readings

o HEAM, (ARSI , LR AR, 2010
° Wind Tunnel Instruction Manual, Armfield Ltd, 2015
o XIBEHE, X, X4n, (AT IRERSLIGHARY , AOEH TR H AR, 2012

o EIETR, MEME, miF, (AISER) , He DIk, 2015
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20 T H 5% Project proposal 5%
i H k% Project report 15%
70 SZIGHR 45 Lab reports
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This Course has been approved by the following person or committee of authority




