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	If your project is determined to be outside of the scope of the course or the capabilities of the students, you will be contacted and provided input to help re-define your project.
You will be notified if your project has been accepted. However, we cannot confirm if a student team will be assigned to your project until after classes begin.
Project sponsors will be required to meet with the student teams of a regular basis (at least 2 times per academic term).
Each teams will be assigned one faculty member from the department of mechanical Engineering who will act as the team’s supervisor and  guide the student team and engineering analysis  throughout the academic year



	Company or Team Contact Person for Project:

	Contact Name:
	Yanzhao An

	Phone:
	+8615922116879
	Email:
	Yanzhao_an@tju.edu.cn

	Mailing Address:
	Tianjin University,
Yaguan Road 135, Jinnan District, 
Tianjin, 
China,
300350

	Preliminary Company Project Advisor 
(if different from contact)
	


How will the project be financially supported (please select one or provide details):
 there is a sponsor (provide details):	   Students will finance the project (provide details)
Project Title:  Numerical simulation of methane pre-burner to enhance ammonia combustion

Project Abstract (200 words max):
Provide a summary of the objectives and aspects of the project.
Methane and ammonia, can contribute to the goal of carbon neutralization, which can be used in many types of power unit, such as trucks, cargo ship, gas turbine, and rockets. The Raptor engine of Falcon heavy rocket has begun to try liquid methane as propellant fuel.  Ammonia is an efficient hydrogen carrier, which can be considered as an alternative to hydrogen. However, the high auto-ignition point makes it difficult to ignite, the lower burning velocity makes it difficult to release heat quickly.  
The optimization of jetting methane to ammonia could solve these issues. 
This project aims to do the numerical simulation of methane pre-burner to promote the ammonia ignition and flame propagation.


Project Value for the sponsor/faculty member/competition team (150 words max):
Provide the value that the project will bring to your organization (e.g., financial, research, advancements, etc.) justifying the work and effort by the department, the university, etc. will invest in supporting the project and the value to be gained by the students.
This project aims to develop a methane pre-burner. 
The constant volume combustion chamber here can be used to prepare the ammonia/air mixture under different conditions, meaning the temperature and pressure can be adjusted according to the research target.
The students will learn how to design and optimize the pre-burner that can be used in different power units. Also, they will know some chemical kinetic mechanisms and how the combustion occurs. 

Project background (300 words max):
Provide a synopsis of the reasons and need to conduct the project.
Pre-burner technology is an efficient method that already applied in heavy rockets to ensure the quick fuel/air mixture ignition and stable combustion. Methane and ammonia are the important low-zero carbon fuels, which can contribute the goal of carbon neutralization. This project will focus on the design of pre-burner fueled with methane, figure out the key parameters relate to the formation of pre-burner flame jets and the ignition of ammonia/air combustion process.
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The SpaceX’s Raptor engine of Falcon heavy rocket with Pre-burner

Brief Project Description (700 words max):
Provide a brief description of the project outlining the problem to be solved and the main objectives.
· How the outlook and inside structure of the pre-burner should be?
· Which parameters have the big effect on the methane pre-burner mixture formation and stable ignition?
· make the history profile of NH3/CH4 mixture mechanism development and list the detail information, 
· Clear the evolution of the methane jet flame induce ammonia/air combustion       
· Build different type of pre-burners that have different advantage for methane pre-burner induce ammonia combustion
Expected Outcome and Deliverables (200 words max):
Provide the expected deliverables to be provided by the students (prototype, reports, engineering analysis, etc.).
· [bookmark: _GoBack]Make a report on how to design and optimize the methane pre-burner  with the tool of CFD 
· One or two samples will be machined out and do the pre-burner flame jet test to validate the design.
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