Proposal to the

Hawaii Space Grant Consortium

Travel to USLI Competition

Request:  Windward Community College is requesting $7,803 so that it can attend the University Student Launch Initiative (USLI) competition, April 14th to the 19th, 2010. The attending WCC USLI team consists of 4 students  (Joleen Iwaniec, Todd Esposito, Premo Ames II, and Patrick Lancaster), and 1 mentor (Dr. Jacob Hudson).

Justification:  The USLI project is a competition that challenges University students to design, build, and launch a reusable rocket to one mile above ground level with a scientific payload.  The project is an 8-month commitment for teams, and culminates with a hardware review of their projects, rocketry symposia, and the flight of their rockets. 


Airfare:
$ 969 (UAL Est.)
X 5



= $ 4,845 




LV (4/13) HNL 10:00 pm UA42 to DEN





DEN 10:40 am UA 6570 to HSV @ 2:19 pm




RT (4/20) HSV 6:35 am UA5711 to ORD





ORD 9:50 am UA1 to HNL  @ 2:04 pm


Van Rental:
(Full size van one week; Avis est.)


= $ 341




Avis – Huntsville International Airport




Huntsville Alabama


Rooms:
$534  (Est. $89/night X 6 nights) X 3 rooms

= $ 1602



 
Holiday Inn Downtown (USLI Special)




(256) 533-1400


Food:

$25/day/student X 7 days X 4 students

= $ 700




$45/day/mentor X 7 days



= $ 315











   $ 7,803

The WCC USLI has taken part in a Preliminary Design Review (PDR), a Critical Design Review (CDR), and is currently in the construction phase of the competition.  The competition rules follow the process used by NASA for design, fabrication and launch of Space Hardware.  A team presence is required at the time of the actual launch.  

Project Justification: In order to continue its efforts at promulgating interests in science, technology, engineering, and mathematics, the Center for Aerospace Education (CAE) would like to acquire a re-usable rocket to perform diagnostic testing for several of our education outreach projects. The rocket would be designed to carry a non-specific payload, of limited weight and size, to a specific altitude of 1 mile (5280’), and then return safely to its launchers.  The payload carrier would have an on-board data acquisition system capable of determining where the payload compartment is, how fast it is going, how high above ground level it is, and what angle the payload section is above the horizon.  In addition, the payload carrier electronics will also include the ability to perform a ‘voice–over’ to a ground PA system to inform all observers of the status of the rocket. To ensure re-usability, the rocket would deploy a drogue chute at apogee, and a larger main chute at a lower altitude – high enough for a safe landing, yet low enough to ensure retrieval in a limited area.  

Several projects that would benefit from the lifting body are discussed below.

CanSat: The WCC CanSat program is a project based learning opportunity to instill an interest in science, technology, engineering, and mathematics in college students that would otherwise not pursue such endeavors. Students are tasked with designing, building, and the subsequent testing of a fully operational device that will emulate a space probe gathering an array of data.  There are strict physical limitations to the design volume of the CanSat, usually confined to fitting inside of a standard 350 ml soda can.  Students are usually required to interact with experts in the engineering community, or faculty experts on other campuses of the University of Hawaii system.  Since the majority of students attending the satellite Community Colleges are pursuing a liberal arts certificate, the CanSat program is ideally suited to for these students.  Aside from acting as a resource, the CAE would like to be able to provide a means of in-situ, rigorous, testing of the involved electronics previous to departure for the competition.
ARLISS: Among the many variants of CanSat is ARLISS (A Rocket Launch for International Students Satellites).   ARLISS is hosted by AeroPAC (a recognized high powered rocketry organization) and Prof. Robert Twiggs (recently retired from Stanford University), and takes place in Black Rock Nevada, primarily to foster relations between universities around the Pacific Rim. Students are tasked with designing, building, and testing, an electronics package that emulates a planetary probe. The goals for ARLISS are well defined - the electronic package must, when deployed from a payload bay, autonomously make its way to a GPS target site, all the while gathering external data and transmitting it to a passive ground station.  A low-altitude rocket would provide a marvelous opportunity for the multi-faceted testing required for a successful endeavor.

Curriculum Development: Current efforts to develop a rocketry certificate program, requires curriculum development for two courses; Rocket Principles, and Ground Safety Protocols.  A re-usable rocket, launched in conjunction with the above two projects, utilizing students from the two classes, provides a hands-on situation that can only be beneficial to the learning environment. By having one to two launches a semester, students can come away with a greater understanding of the rocketry principles involved, and the safety procedures followed.
High School Science Fair: Preliminary data collected by the CAE indicates that there is a wide interest in student lead research involving rocketry.  By soliciting proposals from High Schools that have flight ready projects, the CAE could host launches involving the students in the Rocketry certificate program.  Interested High Schools would submit a proposal to the CAE for a flight request. The accepted High Schools would then submit a Preliminary Design Review, a Critical Design Review, followed by a Flight Readiness Review prior to the project being flown. These would be reviewed, and commented upon, by the students in the Safety Protocols class. Any recommendations would be conveyed back to the particular High School. At the time of launch, interested High School classes would be invited to observe the launch, with the on-board payload carrier electronics performing a ‘voice-over’ of what the rocket is doing at all phases of is flight profile. 
WCC USLI Schedule

January 2010: 

20  Critical Design Review (CDR) presentation slides and CDR report due  
28-Feb. 5 Critical Design Review presentations (tentative) 

March 2010: 

17 Flight Readiness Review (FRR) presentation slides and FRR report due 
25-Apr. 2 FRR presentations (tentative) 

April 2010: 

14 Travel to Huntsville 

15 or 16 Rocket Fair/hardware and safety check 

17-18  Launch weekend 

19 Return home 

May 2010: 

7 Post-Launch Assessment Review (PLAR) 

21  Announcement of winning USLI team 

