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ASEN 2804 – Spring 2024 

Aerospace Vehicle Design Laboratory 

Lab: M/W 8:30 – 10:20 am (Section 001 / Room Aero 141 - PILOT) 
M/W 10:35 am – 12:25 pm (Section 002 / Room Aero 141 - PILOT) 

T/TH 8:30 – 10:20 am (Section 003  - PILOT
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Texts (Optional): Anderson, Introduction to Flight, 8th or 9th ed. (hardcopy or electronic 
version)  
Sellers, Understanding Space: An Introduction to Astronautics, 3rd or 4th 
ed. 

Pre/Co-requisites:  (PR) ASEN 1320; (PR or CR); ASEN 2704, 2012 

Required Equipment / Software 
Access to a computer or laptop
Computational / Programming Software

o Many assignments will require access to a computer and basic programming skills.
Computer programming skills are a prerequisite for this class, e.g. GEEN 1300,
ASEN 1320/CSCI 1300. We will not teach computer programming, although we will
make an effort to formulate the assignments to emphasize proper computing skills.

o MATLAB is highly recommended but not required.  You can download a free MATLAB
license for your personal computer from CU at https://oit.colorado.edu/software-
hardware/software-downloads-and-licensing/matlab. You can also use MATLAB
Online for this course at https://matlab.mathworks.com/.

o Use of Excel, Pyton, or any other programming language is allowed; however, you
must consider ease of integration across your team members as some consistency
across your team is required.

Any CAD software of your choice

Course Material Costs:  This course does not require the purchase of a textbook; however, 
material fees for the fabrication of your vehicle are required.  The lab will provide basic fabrication 
materials and tools to build your prototype vehicle at no cost; however, all students are expected 
to contribute an additional $5 towards their team fabrication budget for this course to augment the 
provided materials with any additional fabrication needs not provided.  Total in-pocket expenses by 
students is capped at up to $5 and cannot be exceeded by any team or individual regardless of 
willingness to spend more to ensure all teams operate on the same constrained budget.  Materials 
provided by the course do not count against your budget costs. 

Course Objectives: To introduce the mindset, theory and methods for the engineering design of 
aerospace vehicles.  Specific learning objectives are: 

1. Gain experience as a member of an engineering team on an applied, multi-disciplinary
aerospace engineering design problem

a. Exercise engineering judgement in an open-ended, complex engineering design problem
b. Exercise engineering agility in developing design solutions under conditions of uncertainty
c. Gain exposure to problems that arise from integration of sub-components / sub-disciplines 

in an aerospace system.
d. Gain exposure to project management methods and experience working in engineering

teams.
2. Demonstrate the ability to apply lower division engineering knowledge towards integrated

aerospace vehicle design
a. Demonstrate ability to integrate lower division engineering conceptual knowledge towards

meeting engineering design requirements.
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a.  
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Project Managers and Deputy Project Managers may receive a bonus to their grades based on 
how effectively they do their PM duties based on instructional team observations and peer 
feedback on their performance due to the added responsibilities of the position.  PM Bonus 
will be additive only (i.e. you may not get the bonus, but it will not reduce your overall grade). 

  
Evaluation & Assessments:  As a project-based course, most of the assignments are team-based 
and collaboration is encouraged within your team to achieve most tasks.  However, there are some 
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B < 87% to 83% 

B- < 83% to 80% 

C+ < 80% to 77% 

C < 77% to 73% 

C- < 73% to 70% 

D+ < 70% to 67% 

D < 67% to 63% 

D- < 63% to 60% 

F < 60% to 0% 
 70% is the maximum for which the C- cutline will be set but may be set lower after instructor review of the 

course (never higher).  Students should not assume this baseline will be lowered for final grades. 
 Collaboration assignments designated as individual effort, using another student’s work as your 

own, or allowing another student to use your work as their own is considered academic 
misconduct and will not be tolerated. If you are caught in any of these activities, you will be 
reported to the Honor Council and be subject to an academic penalty.  

 Regrade requests must be submitted to the professors within 2 weeks of the grade posting to 
Canvas. Regrade requests are only considered if you believe there was an error in the grading per 
the written rubric. Regrade requests are not to argue against the grading rubric, as we carefully 
design this for each quiz. 

Final Exam:  There is no final exam for this course.   

Office Hours / Team Mentors:  Office hours will be conducted by appointment with the instructor 
outside of lab periods; however, many opportunities will exist to receive help during scheduled lab 
periods.  Additionally, each student team will be assigned a team mentor from the teaching 
assistant/teaching fellow instructional team who will be their primary mentor throughout the lab 
course.  This mentor will 
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O8 Ability to work in teams 
O9 Ability to design systems 
O10 Ability to formulate and solve problems 
O11 Ability to use and program computers 
 

Evaluation of these outcomes allows an assessment of your performance and provides a major 
portion of the process we use for continuous assessment and improvement of the entire AES 
undergraduate curriculum. The model for these outcomes derives from several sources including 
the “Desired Attributes of an Engineer” as defined by The Boeing Company, and “curriculum 
reviews” from major aerospace corporations including The Boeing Co., Lockheed Martin Corp. and 
Ball Aerospace Corp. These inputs were combined with the AES faculty vision of the desired 
attributes of an aerospace engineer and the requirements of the Accreditation Board for Engineering 
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