
2019 First Nation Launch
Preliminary Design Report
For Wisconsin Space Grant Consortium

[School Name]	[Date]	



Table of Contents
1	Team Summary	2
2	Summary of Preliminary Design Report	3
2.1	Launch Vehicle Summary	3
2.2	Payload/Challenge Summary	3
3	Changes Made Since Proposal	4
4	Vehicle Criteria	5
4.1	Selection, Design and Rationale of Launch Vehicle	5
4.2	Recovery Subsystem	5
4.3	Avionics Bay	5
4.4	Motor Selection	5
4.5	Mission Performance Predictions	5
5	Safety	7
6	Payload Criteria	8
6.1	Selection, Design and Rationale of Payload/Challenge	8
7	Project Plan	9
7.1	Requirements Verification**	9
7.2	Project Budget	9
7.3	Project Timeline	9
8	Appendix	10




Preliminary Design Report


School Name 3

[bookmark: _Toc527820216]Team Summary
School Name:		[insert school]
Location:			[insert school location]
Team Name:			[insert team name]

School Advisor:		[insert school advisor name]

NAR/TRA Mentor:		[insert NAR/TRA mentor name]
NAR/TRA Membership:	[provide NAR/TRA membership number]
NAR/TRA Certification:	[provide mentor certification level]







[bookmark: _Toc527820217]Summary of Preliminary Design Report
[bookmark: _Toc527820218]Launch Vehicle Summary
· Preliminary vehicle dimensions and mass
· Preliminary motor selection
· Preliminary target altitude
· Preliminary recovery system description

[bookmark: _Toc527820219]Payload/Challenge Summary
· Payload title
· Summarize the payload or challenge solution




[bookmark: _Toc527820220]Changes Made Since Proposal
Highlight Changes Made Since Proposal
· Changes to vehicle criteria
· Changes to payload criteria
· Changes to project plan




[bookmark: _Toc527820221]Vehicle Criteria
[bookmark: _Toc527820222]Selection, Design and Rationale of Launch Vehicle
· Include unique mission statement and mission success criteria
· Provide an overview of all key components/systems, including any and all alternatives. Evaluate the pros and cons of each alternative.
· After evaluating all alternatives, present a vehicle design with the current leading alternatives, and explain why they are the leading choices. Describe each subsystem and the components within those subsystems
· Provide sufficient justification for design selections
· Provide dimensional drawings (perhaps using a solid modeler, or 2-D simulation images at the least) using the leading design**
· Provide estimated masses for each subsystem**

[bookmark: _Toc527820223]Recovery Subsystem
· Using the estimated mass of the launch vehicle, perform a preliminary analysis on parachute sizing and determine what size is required for a safe descent.
· Choose leading components amongst the alternatives, present them, and explain why they are the current leaders.

[bookmark: _Toc527820224]Avionics Bay
· Demonstrate that preliminary design has begun on the structure, sizing and placement of the avionics bay, including the location and sizing of the vent holes
· Include overall position of the avionics bay within the vehicle, number of altimeters, layout of avionics sled, type/location of switch(es) to be used to power on from outside of the vehicle, power/wiring of electronics

[bookmark: _Toc527820225]Motor Selection
· Review motor alternatives, and present data on each alternative
· What would dictate the need to change motors as the design progresses? How can this be controlled?
· Discuss motor retention plan

[bookmark: _Toc527820226]Mission Performance Predictions
· Show flight profile simulations, altitude predictions with simulated vehicle data, component weights, and simulated motor thrust curve. Verify that the vehicle is robust enough to withstand the expected loads.
· Show stability margin and simulated Center of Pressure (CP)/Center of Gravity (CG) relationship and locations.
· Calculate the expected descent time for the rocket and any section that descends untethered from the rest of the vehicle
· Calculate the kinetic energy at landing for the largest independent or tethered section of the launch vehicle**
· Calculate the drift for each independent section of the launch vehicle from the launch pad for three different cases: no wind, 10-mph wind, and 20-mph wind. The drift calculations should be performed with the assumption that apogee is reached directly above the launch pad**





[bookmark: _Toc527820227]Safety
· Demonstrate an understanding of all components needed to complete the project, and how risks/delays impact the project.
· Include data indicating that the hazards have been researched, especially personnel hazards (if extensive, may be contained as an Appendix). Examples: NAR regulations, operator’s manuals, MSDS, etc.
· Provide a preliminary Personnel Hazard Analysis (if extensive, may be contained as an Appendix)**
· The focus of the Hazard Analysis at PDR is identification of hazards, their causes, and the resulting effects.
·  Preliminary mitigations and controls can be identified, but do not need to be implemented at this point unless they are specific to the construction and launching of the sub-scale rocket or are hazards to the success of the SL program (i.e. cost, schedule, personnel availability). 
· Rank the risk of each hazard for both likelihood and severity
· Provide a preliminary Failure Modes and Effects Analysis (FMEA) of the proposed design of the rocket, payload, payload integration, launch support equipment, and launch operations (if extensive, may be contained as an Appendix)**
· The focus of the FMEA at PDR is identification of hazards, causes, effects, and proposed mitigations. 
· Rank the risk of each hazard for both likelihood and severity
· Define the risks (time, resource, budget, scope/functionality, etc.) associated with the project (if extensive, may be contained as an Appendix)**
· Assign a likelihood and impact value to each risk. Keep this part simple (i.e. low, medium, high likelihood, and low, medium, high impact). 
· Develop mitigation techniques for each risk. Start with the risks with higher likelihood and impact, and work down from there. 
· If possible, quantify the mitigation and impact. For example, including extra hardware to increase safety will have a quantifiable impact on budget. Including this information in a table is highly encouraged




[bookmark: _Toc527820228]Payload Criteria
[bookmark: _Toc527820229]Selection, Design and Rationale of Payload/Challenge
· Describe what the objective of the payload is and what experiment it will perform. What results will qualify as a successful experiment?
· Review the design at a system level, going through each system’s alternative designs, and evaluating the pros and cons of each alternative.
· After evaluating all alternatives, present a payload design with the current leading alternatives and explain why they are the leading choices.
· Include drawings** and electrical schematics for all elements of the preliminary payload. 
· List estimated masses for components**
· Describe the preliminary interfaces between the payload and launch vehicle**



[bookmark: _Toc527820230]Project Plan
[bookmark: _Toc527820231]Requirements Verification**
· Create a verification plan for every requirement from Sections 1-5 of the Project Requirements listed in the Competition Handbook. Identify if test, analysis, demonstration, or inspection are required to verify the requirement. After identification, describe the associated plan needed for verification

[bookmark: _Toc527820232]Project Budget
· Provide a line item budget with market values for individual components, material vendors, and applicable taxes or shipping/handling fees.
· Provide a funding plan describing sources of funding, allocation of funds, and material acquisition plan.

[bookmark: _Toc527820233]Project Timeline
· Provide a timeline including all team activities and expected activity durations. The schedule should be complete and encompass the full term of the project. Deliverables should be defined with reasonable activity duration. GANTT charts are encouraged.
· Include parts procurement timeline, component test timeline, build timeline and flight test timeline.
· Recall that vehicle must be ready (90% complete) to fly two weeks prior to competition launch date.




[bookmark: _Toc527820234]Appendix 
· use the Appendix section if needed to show checklists, budget tables, timelines, MSDS data, and any other large sets of data that would disrupt the flow within the document

