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[bookmark: _Toc186985724]Team Summary
Team Name:			[insert team name]
School Name:		[insert school]

Faculty Advisor:		[insert school advisor name]
Co-Advisor (if applicable):	[insert school advisor name]
Team Lead:			[insert student lead name]
Safety Lead:			[insert student safety lead name]

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

Team Members:		[list team members and roles]





[bookmark: _Toc186985725]Summary of Critical Design Review Report
[bookmark: _Toc186985726]Launch Vehicle Summary (1 page)
· Preliminary vehicle dimensions and mass
· Preliminary motor selection(s)
· Preliminary recovery system description

[bookmark: _Toc186985727]Challenge Summary (1 page)
· Summarize the challenge approach
· Provide the preliminary challenge component selections (do not include Vehicle avionics – altimeter / GPS – those should be discussed in Launch Vehicle recovery section)





[bookmark: _Toc186985728]Vehicle Criteria
[bookmark: _Toc186985729]Design of Launch Vehicle
· Present which of the alternatives from PDR were chosen as the final components for launch vehicle.
· Provide justification why these were chosen (cost, weight, performance etc.)
· Present all major components (nosecone, airframe, couplers, fins, bulkheads, centering rings etc.)
· Demonstrate the design is complete and ready to manufacture / procure by:
· Listing all necessary components (tabular works best)
· Showing that simulations include all components and weights
· Vehicle weight should not change after CDR (after final motor selection) – ensure all weights are accounted for and accurate).
· If airframe build / assembly has begun, include discussion and images of assembled components
· Required for sealed / bonded components such as inner fin fillets
· Include images where applicable (from websites, simulations, CAD models etc.).
· Provide updated estimated masses (mass balance) for each subsystem.

[bookmark: _Toc186985730]Recovery Subsystem
· Present which of the alternatives from PDR were chosen as the final components for the recovery subsystem.
· Provide justification why these were chosen (cost, weight, performance etc.)
· Present all major components (eyebolts / u-bolts, quick links, swivels, shock cords, parachute protectors, parachutes etc.)
· Include images where applicable (from websites, simulations etc.).

[bookmark: _Toc186985731]Avionics Subsystem
· Present the final avionics bay structural overview
· Indicate where the avionics bay is located in the vehicle
· Discuss the major structural components of the avionics bay (bulkheads, sleds, rods, couplers, stiffeners, switch / vent band, etc.)
· Present the final altimeter selections / number of altimeters chosen
· Present the final switch selections and locations
· Present the final size / location of vent holes
· Present the final recovery tracking electronics (GPS) selection and location
· (Note – only the Vehicle COTS altimeters and COTS GPS should be discussed here in the Vehicle Criteria section – you will discuss your Challenge electronics in the following Challenge Criteria section).
· Include images, diagrams where applicable (from websites, simulations, models etc.)

[bookmark: _Toc186985732]Motor Selection
· Present the final motor selection (should not change after CDR – design should be 99% mature at this point)
· Present the motor retention device (what device will keep the motor from falling out of the aft of the rocket, once installed).

[bookmark: _Toc186985733]Mission Performance Predictions
· Show flight profile simulations, present altitude predictions with simulated vehicle data (from RockSim).
· Show stability margin and simulated Center of Pressure (CP) / Center of Gravity (CG) relationship and locations (using simulations).
· Calculate the expected descent time (using simulations – can be hand calculated) for the rocket and any section that descends untethered from the rest of the vehicle.
· Calculate the drift (using simulations – can be hand calculated) for each independent section of the launch vehicle, from the launch pad for three different cases: 
· 0-mph wind
· 10-mph wind
· 20-mph wind
· Include simulation images where applicable.





[bookmark: _Toc186985734]Challenge Criteria
[bookmark: _Toc186985735]Design of Challenge Solution
· For each of your five (5) sensors: 
· Present the final COTS components for your sensors and data collection.
· Include justification for selection (cost, performance, integration, user experience / knowledge etc.)
· Include circuit diagrams indicating how the sensor / microcontroller / power is connected.
· Indicate that bench testing has begun, and your sensors can collect ambient data, and that your microcontroller can control and store data
· Issues / concerns with data collection can also be discussed here
· Present the final integration plan for all sensors / microcontrollers.
· Present where in the rocket the sensors / microcontrollers will be located (keeping in mind how they will be integrated, accessed, powered on etc.)
· Present any special integration features for sensors or controllers
· Ensure that sensors / microcontrollers will not interfere the safe operation of rocketry features (parachute ejections, motor ejections etc.)
· Present power considerations / and any switch or remote power on features
· Include CAD models of your sensor packages (indicating integration).
· Include images of all your final sensor options and microcontroller options




 
[bookmark: _Toc186985736]Safety
· Launch Concerns and Operation Procedures
· Present a draft of final assembly and launch procedures (to be used on Launch Day) which should include:
· Avionics prep checklist
· Recovery prep checklist
· Final vehicle assembly checklist
· Launch Pad setup checklist
· Troubleshooting checklist
· Post-Flight inspection checklist
· Procedures / Checklists should include specially demarcated steps related to safety. Examples include:
· Warnings of hazards that can result from missing a step
· PPE required for a step in the procedure
· Required personnel to complete a step (expert in that step) or to witness and sign off a verification step (a mentor)
· See Appendix C-4 for guidance.





[bookmark: _Toc186985737]Project Plan
[bookmark: _Toc186985738]Test Plan
· Refine and update your PDR component test plan
· Refine and update functional tests required to prove the integrity of design
· Update your schedule to indicate status and discuss results of any tests, and list any remaining critical tests
· If test plan is extensive, may be contained as an Appendix to your report (or a link to a spreadsheet)
·  Use spreadsheet format

[bookmark: _Toc186985739]Requirements Verification
· Refine and update your PDR verification plan
· Include every requirement (technical and non-technical) from Sections 1-5 of the Project Requirements listed in the Competition Handbook. 
· Identify what is required to verify the requirement:
· This may be a test, analysis, demonstration, inspection. 
· If verification plan is extensive, may be contained as an Appendix to your report (or a link to a spreadsheet)
· Use a spreadsheet format

[bookmark: _Toc186985740]Project Budget
· Refine and update your PDR budget. Provide a line-item budget with market values for individual components, material vendors, and applicable taxes or shipping/handling fees.
· List all purchased components – sorted by Vehicle / Challenge / Supplies / Travel.
· Include columns for manufacturer / vendor for all components.
· Include columns for status – Ordered / Shipped / Received / OnHand
· Include shipping / handling fees in your budget
· Include travel estimates for Launch Weekend
· Update your funding plan for additional sources of funding, allocation of funds, and material acquisition plan.
· May be contained as an Appendix to your report (or a link to a spreadsheet)
· Use a spreadsheet format

[bookmark: _Toc186985741]Project Timeline
· Refine and update your PDR schedule
· Schedule should be complete and encompass the full term of the project. 
· Deliverables should be defined with reasonable activity duration. 
· Include parts procurement timeline, component test timeline, build timeline and flight test timeline.
· Recall the vehicle must be ready (95% complete) to fly two weeks prior to the competition launch date, so the build timeline should reflect this.
· May be contained as an Appendix to your report (or a link to a spreadsheet)
· GANTT charts are encouraged (showing interdependencies)




[bookmark: _Toc186985742]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

