Portland State AESS / PSAS  


 Launch Vehicle No.2

Airframe General Design Principals:

Principal



Reason

Simple as Possible: 


- Easier to fabricate.






- Easier to assemble.






- Lower construction time.






- Higher operational reliability.






- Easier to set up and operate.






- Easier for other teams to understand operationability.






- Easier to model.

Modular:



- Allows for future changes / upgrades.

- Allows flexibility to achieve a wide variety of goals.






- Damaged parts can easily be changed without having to

   replace entire airframe.

- Allows other teams to keep their entire system up until 

   integration time.

Use Prior Experience:

- Use what we have learned already.






   (we know what works, and what doesn’t)

Light Weight:


- Higher altitude for given Impulse.






- Challenge teams to be innovative.

Rugged:



- Able to stand up to repeated tests.






- Able to stand up to flight stresses.






- Will be handled back and forth between teams.

Cost Effective:


- Increase chance of completion within limited budget






- Low cost will be more attractive to sponsors.

Safety:




- Insure that no one gets hurt.






- Insure that no property gets damaged.






- Insure that no equipment is damaged.

Airframe (General) Design Goals:

Mission Statement: Efficiently, reliably, and repetitively deliver a payload to a 

given altitude, in a controlled manner then safely return to earth.

Consideration



Goal

Altitude



- 50,000 – 60,000 feet maximum altitude with empty vehicle.

Payload



- Significant size ride-a-long payload module. 






- 6 inch dia. x 36 inch length. (cylinder)






- 20 LB capacity.

Efficiency



- 50% mass ratio, fuel to total weight, (minus payload).

Control



(Passive guidance for maiden flight)




- 3:1 Stability margin.






- 5:1 Thrust to weight ratio.

- Anti-roll flight.

Return



- Recoverable over a wide variety of circumstances.

Reliability



- 95% success in ground testing systems.

Repeatability



- Minimum life span of components should be 10 flights. 

Airframe (Specific) Design Goals:

Goal 





Reason

“P” Motor (60lbs fuel)



- In the realm of the possible without too much of an







   investment of time or money.

Total airframe weight 40lbs


- Will keep mass ratio near 50% for given fuel and







    payload weight.

Break-away launch lugs


- Build upon previous knowledge.







- Removes perturbance from air stream.

Modular fin canister



- Lightweight, minimizes required airframe.







- Fins can be reduced as active guidance increases







- Fins easily replaced if damaged.

Rollerons 




- Simple method of roll stabilization.







- Inexpensive.

3-stage recovery system


- Ballistic recovery system for terminal velocity save







- Will be able to manually deploy at anytime after







    apogee and still recover vehicle.

Single charge push recovery 


- Reduces complexity, no complicated mechanics.







- Minimal obstructions inside airframe.

Single seam nose separation


- Minimal separation force needed.







- Vehicle recovers as one piece.







- Easier to switch over to ballistic dart option.

Adjustable nose ballast


- Allows for adjustable CG for specific mission /

   vehicle configuration.

Payload canister (extractable at apogee)

- Makes extraction predictable and reliable.







- Fixes geometry for independently developed ride-







   a-longs.







- Fixes  avionics data -> payload  connections.

Wire conduit from avionics to payload
- Fixes wire placement to keep it from interfering 







   with modules.







- Acts as index / guide for payload module.







- Acts as “push-off” for nose separator.

Strong load bearing z-axis structure

- To support Avionics and ATV modules.







- To support heavy payload modules.







- To support stress of recovery system.

All modules indexed / keyed


- Aid in alignment of components during integration.







- Aids in holding modules in position.

Minimal air stream perturbations

- Lower drag = higher altitude.

Sleeve coupling between sections

- Maximizes area inside airframe.







- Acts to align airframe.







- Minimizes obstruction inside airframe. Which







   aids in extraction of modules.

Cartridge type pyrotechnics


- Rugged, modular, waterproof.

- Can be standardized.







- Can be pre-made.

Modular autonomy



- Each airframe module, once completed, can







   be removed and worked on by specific team.







   Up to time of integration w/o inhibiting another







   team due to the need for that module.

