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Science and engineering have forever been guided by experiments, tests and laboratory work. Sometimes 
experimental observations lead to increased knowledge, sometimes they are used to test ideas and 
hypotheses, and sometimes they are used to improve already existing products (without really knowing what 
is going on). However, conducting experiments is not trivial, and if care is not taken they can lead you to draw 
incorrect conclusions with potentially dangerous consequences. In many fields computer simulations have 
partially replaced experiments and labs, since they often are much faster and cheaper, but you should always 
remember that computers are never better than the models and algorithms they use, which almost always 
are based on or tested against experimental data. 
 
Objectives: 
 
In this course the aim is for you to improve your physical intuition, be able to ask the right questions, learn 
how to setup an experiment and interpret the results. This includes learning about instrumentation, data 
acquisition, some programing, error propagation and conducting tests on physical systems. You should be 
able to test the ideas introduced in other courses and, and just as the early scientists, use your setups to 
understand the laws of physics. This should be lots of fun, and if it isn't we have failed completely. The layout 
of the course has changed completely the last couple of years, including all new labs, material and 
assignments. This year we will build on those and improve them further. Please let us know if there is 
something that can make this course more fun and useful (really, tell us!). 
 
Structure: 
 
This course is separate from any course, but you will see that the different labs are designed so that they line 
up the fluid mechanics course (MAE222). The class consists of two components: lectures and labs. Each 
week there will be a lecture where we will discuss the lab, necessary background, demonstrations and 
problems related to it. There will be four labs over the course of the semester, each two weeks long, and 
final independent projects in the end of the semester. 
 
Lectures: Mondays 12:30 pm -  1:20 pm 
 
Labs: Monday - Thursday 1:30 pm - 4:20 pm (you should have already picked one when you registered for 
the course). 
 
Lab Manuals, Code and other Material: https://github.com/d008/MAE224/wiki 
 
Lab report: For each lab (two weeks), you will submit a group report of MAX five pages (including everything). 
The report should include an abstract, a short introduction of the physical problem, an explanation of your 
setup and instrumentation. In addition to the group report we ask you to hand in an individual 
discussion/conclusion. The individual component should be MAX one page, and it should represent your own 
work. It is important that you communicate why you did what you did and include a discussion about the 
results, including a comparison to what you might have expected and potential sources of errors. 



Late hand-in: Reports are due one week after you finish the lab. Reports handed in late will be penalized 
with point reduction. If you hand in your report less than 24 hours late you will get 10% reduction. If you 
hand it in between 24 and 72 hours late you will get 25% reduction and if you hand in more than 72 
hours late you will get 50% reduction. If you are unable to hand in the report on time, extensions can be 
obtained on a case-by-case basis by contacting Prof. El-Gabry more than 24 hours before the due date. 

 
Final Project:  
For the final project you are asked to utilize what you have learned over the semester, both when it 
comes to electronics, instrumentation and physics to design, optimize and operate a miniature wind 
turbine. More details will follow later in the semester. For the final projects you are asked to hand in a 
group report of MAX ten pages (including everything). The individual component should be MAX two 
pages, and it should represent your own work. 

 
Instructors:  
Professor Lamyaa El-Gabry, D-324 E-Quad, lelgabry@princeton.edu  
Michael Vocaturo, J-209 E-Quad, mikevoca@princeton.edu 

 
AIs: Tim Chen (Monday lab) tc8@princeton.edu  
 Claudia Brunner (Tuesday lab) cbrunner@princeton.edu 

 Kerry Klemmer (Wednesday lab) kklemmer@princeton.edu 
 Dan Ruth (Thursday lab) druth@princeton.edu 

 
Grading:  
The grade in MAE224 incorporates both the fall thermodynamics portion and the spring fluid 
mechanics portion. The total grade is the average of the two semester grades. The spring portion is 
graded as:  
Lab reports: 60% 
Final projects: 40% 

Labs   
  

Lab# Physical phenomenon to investigate 
0 Lab Equipment  
1 Fluid Statics  
2 Pipe Flow – pressure drop 
3 Boundary layers – pitot tubes 
4 Lift and Drag  
5 Independent project – Wind turbines  


