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GE Aircraft Engines – Jet Engine Design Challenge  
 

 
Overview 
 
The GE Challenge consists of two parts: 
 
Part A: Baseline Engine Assessment  - Individual solutions due Thursday 2/26 
 
Part B: Aircraft Engine Design Challenge    - Oral team presentations due Friday 3/6  
                                                                               - Written team report due Friday 3/13 
              
 
Part A – Thermodynamic Cycle Analysis and Baseline Engine Assessment  
 
The first step is to carry out a thermodynamic cycle analysis and to assess whether the 
baseline engine meets the requirements (see GE problem statement and hand-out). Each 
team member is required to hand in the solution to Part A. You are allowed to discuss 
the concepts and the approach within the team but each team member is expected to 
carry out this analysis individually (homework rules apply for this part).  
 
The governing equations, a short outline of the approach, an h-s diagram of the cycle, 
and the detailed solution to Part A must be summarized and handed in. The document 
should be short and succinct; it should focus on the concepts used and the interpretation 
of the results obtained (a discussion of the implications and the meaning of the results is 
expected). The baseline cycle solution in Part A is due on Thursday February 26 by 
10am. 
 
The solution and governing equations will be provided after the due date, and it is the 
responsibility of the individuals and the team to correct possible mistakes and to amend 
the cycle analysis for Part B. 
 
 
Part B – The Aircraft Engine Design Challenge  
 
Teaming, Strategic Planning, and Design Space Exploration 
Team building and strategic planning are critical to winning the competition. Once the 
goals and objectives are set, the teams are advised to delegate tasks and responsibilities 
carefully. The idea is to identify individual responsibilities contributing towards the 
team effort. At the first team meeting the group’s project success goals, the assigned 
tasks and responsibilities of each of the team members should be discussed and written 
down (first part of the team report). While it is expected that the strategic thinking and 
the reasoning through the engine design study is to be done by the entire team, some 
tasks can be assigned to individual members. For example, one team member might take 
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the lead on establishing a Matlab script to assess the effects of various cycle parameters, 
another team member might be in charge of compiling charts for the presentation and 
the report, etc.  
 
The team is expected to respond to Part B in the GE assignment and work together 
towards developing a working cycle model which could be an Excel spreadsheet or a 
Matlab or Maple code that enables the thermodynamic cycle and engine performance to 
be calculated. Before exploring the design space, the team is advised to first reassess the 
baseline engine to verify the proper working of the script. It is suggested to make the 
cycle model parametric such that parameters can be easily varied in order to respond to 
the objectives of Part B. The goal is to be able to explain and to interpret your results (i.e. 
why does thermal efficiency have an optimum as a function of cycle pressure ratio) and 
to reason through your results using first principles arguments (i.e. the second law of 
thermodynamics dictates that …). It is strongly recommended to plot the 
thermodynamic cycle and the parametric changes in an h-s or T-s diagram to investigate 
the performance trends. 
 
An example of a parametric study is shown below. For fixed adiabatic component 
efficiencies, the plot illustrates the parametric assessment of the effect of turbine inlet 
temperature on thermodynamic efficiency as a function of cycle pressure ratio. The 
governing equation and the details can be found in section 11.6.5 of the 16. Unified 
Thermodynamics & Propulsion notes. 
 

 
Figure 1: Effect of cycle pressure ratio and turbine inlet  
temperature on thermal efficiency for given component  

performance (from Cumpsty, N. “Jet Propulsion”). 
 
 
Oral Team Presentation  
Each team will be required to present the findings in an oral presentation on Friday 
March 6 to a GE Aviation review committee. All teams and team members must be 
present during the presentations. 
 
Each team member is required to participate in the presentation. The overall 
presentation should flow and the oral presentation must include: assumptions, the 
conceptual approach, the proposed engine design, and a discussion of the conclusions 
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and implications. The dress code for the presentations is business casual.  Splitting the 
class into three rooms, twenty minutes will be allotted for the presentation and five 
minutes for questions and a short discussion with the review board. To avoid running 
over time, the teams are advised to rehearse the presentations for consistency and 
presentation length. Speakers will be interrupted if going over time.   
 
Written Report  
Each team is asked to document their findings from Part B in a written report. The 
report must at least include the following: team member responsibilities and team 
success goal, problem statement and objectives, analytical approach, discussion of 
results (trends, implications, etc.), and conclusions.  The team is asked to also attach 
clearly commented codes or scripts for Excel, Matlab, Maple, or any other program that 
was used as the cycle model. All of your findings should be presented clearly and 
succinctly in this report.  The report may not exceed 10 pages, typed, with the exception 
of any scripts the team may attach in the appendices. The written report will be due by 9 
am on Friday March 13.    
 
 
Grading 
 
Part A of the GE Challenge will be graded on an individual basis and will count as one 
lab assignment. Part B will count as a second lab assignment and each team member will 
receive the team grade. Grading will be based on the approach, the technical correctness 
of the work, the team’s ability to answer questions during presentations, 
professionalism, and insight. GE Aviation will award the winning team a prize. 
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