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The objective of this research is to analyze test data of a prototype upper stage rocket engine. This engine could be evolved into a second stage engine for a Nanosat Launch Vehicle (NLV) used to place 10kg in lower Earth orbit. The engine is pressure fed and uses LOX/propylene as propellants. It is designed to operate at a chamber pressure of 1 MPa (approx. 150 psi) and provides a vacuum thrust of 2000 N (approx. 450 lbf). Propylene was chosen as a propellant because it has a higher specific impulse than RP-1 with comparable density at cryogenic temperatures. The significance of this project is that it would be a historic first flight test for a LOX/propylene engine, adding to the outstanding portfolio of first flight tests conducted by the California Launch Vehicle Education Initiative (CALVEIN) at CSULB such as the aerospike engine in 2003 or the LOX/Methane engine in 2008.


In particular, this paper presents a first iteration of the preliminary design intended for space operations with an expansion ratio of 70 as well as the testing of its sea-level version with an expansion ratio of 4. The space engine is designed with targeted combustion efficiency of 95% and nozzle efficiency of 98%, corresponding to a specific impulse of 347 s. A static fire test of the engine was conducted in Nov. 2008.





We will assess the current design1 of the engine based on performance data of two different tests: a) two static fire tests in Nov. 2008 and b), a flight test of the Prospector 13 prototype launch vehicle with a LOX/propylene engine flown in February 20092. Recorded data will be analyzed and used to redefine efficiencies of the injector and nozzle. Depending on the results, we will optimize the nozzle shape using Computational Fluid Dynamic analysis.


Further changes of the engine will include ways to improve ignition reliability and reduce overall engine weight to improve performance. The deliverable is a technical paper to be presented at either the 45th JPC or Space 2009. Depending on availability of funds, the optimized engine will be manufactured. Data collected by an additional static fire test and / or flight test will be compared to previous results.





XXXXXXXXXXXXX, “Development and Testing of a Prototype LOX/propylene Upper Stage Engine,” AIAA Paper No. 2008-4839, Presented at the 44th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit in 2008.


Flight Testing of a Prototype LOX/Propylene Upper Stage Engine, AIAA Paper to be presented at the AIAA Region VI Student Conference at CSULB in March 2009.





The student will be working closely with me to analyze the test data. Weekly meetings will be scheduled for progress updates and project discussion. Additional meeting and/or discussion time can be scheduled as needed. The student will have full access to the MAE system integration laboratory (VEC 104) to help him with hardware and software needed for the project. The student will have the opportunity to interact with the many others who work in CALVEIN and examine and discuss the outcome of the project. The student will also be assisted by me to write the final report and disseminate the outcome of his work through presentations and / or publications.  








The anticipated outcomes are as follows:


The student  will gain experience in applying analysis tools to actual flight data


The student will gain experience in using Computational Fluid Dynamic analysis tools.


The student can exercise problem solving and critical thinking skills analyze a real engineering problem.


The student will gain experience working on a multidisciplinary project under guidance from a faculty member and experts in the field 


The student will gain research experience that will help the student in reviewing published work, think critically and analytically, iterative design process and becoming an independent researcher.


The student will gain experience in written and oral communications. 











