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1. Introduction
The Design Synthesis Exercise (DSE) is the concluding project of the BSc program at the Faculty of Aerospace Engineering (FAE), Delft University of Technology (DUT), and is considered to be the final thesis of the bachelor students. It was initiated by the faculty in 1997, and has been organised as a three-month, full-time design project. In the first year, four groups of ten students participated, and the number of groups has gradually grown over the years, from 15 in 2002 to about 30 from 2017 onwards. The exercise is organised twice a year, i.e., in the Fall and Spring semester. The main learning objectives for the exercise are to improve the design skills of students by developing skills in teamwork, communication, project management and system engineering, and sustainable development, by applying the knowledge and skills they acquired throughout the BSc. In Figure 1 the setup of the BSc curriculum is shown, and how the DSE fits into this.
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Figure 1 – Layout of the BSc curriculum (FAE, DUT).

2. Project Management and System Engineering
The DSE is aimed at a synthesis of knowledge and skills of the aerospace BSc Curriculum after (nominally) 2.5 year), and is centred around the design of an aerospace-related product, i.e., an aircraft, spacecraft, or wind turbine. The outcome of the exercise is a conceptual design, on paper. Prototypes are not required. The designs are based on system and mission requirements that could be provided by an external customer from, for instance, industry or a research institute. The design is much more than to simply conceptualise, draw or dimension, it is to come up with a solution for a problem/assignment in a structured way: the analysis of the problem, the definition (and review) of the requirements, the conception of more than one solution, the trade-off based on pre-defined criteria, and finally, the detailed design of the chosen concept. In each phase of the exercise, the process followed is similar to an industrial design process.
	After the kick-off of the project, the team of ten students has to organise themselves, and take on two roles, one from an organisational point of view (e.g., project manager, system engineer, quality-control manager, sustainability manager) and one from a technical perspective covering of the required technical fields (e.g., for a satellite design, astrodynamics, stability and control, power, thermal control, communication, etc.). This team organisation is documented in a Project Plan, to be handed in after one week. In the second week, the team is preparing for the Baseline Review in the beginning of week 3, by reviewing the provided User Requirements, deriving Mission and System requirements, doing a Market Analysis, and creating a Design-Options Tree that covers all feasible (and infeasible!) solutions to the design problem. At the Baseline Review the results of this phase is presented to the customer, culminating in a subset of three to five (feasible) top-level concepts that enters the trade-off phase. Each concept is evaluated for a number of criteria and traded off, and the results are presented at the Midterm Review. Finally, in the second half of the project a detailed design of the winning concept is made, taking all interfaces between the respective sub-systems into account, looking at aspects of sustainability, doing a cost analysis, covering Reliability, Availability, Maintainability, and Safety (RAMS), as well as preparing an operations and logistics plan. Particular attention is paid to verification and validation of the (to be developed) design tools. The outcome is presented at the Final Review.
	This paper will discuss the project management and system engineering aspects of the DSE in detail, and illustrate the outcome of this capstone project with a number of examples in space-system design.
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