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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:
	Zhizhao Che

	Phone:
	+86-182 022 886 01
	Email:
	chezhizhao@tju.edu.cn

	Mailing Address:
	Building 34, Office 409
Tianjin University,
135 Yaguan Road, Jinnan District, 
Tianjin, 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 boiling heat transfer in microchannels

Project Abstract (200 words max):
Provide a summary of the objectives and aspects of the project.

Convective heat transfer in microchannels is a promising high-efficiency cooling strategy and can be used for many types of high-power devices, such as microprocessors and laser optics. Boiling heat transfer in microchannels can not only utilize the latent heat of the working fluid to enhance the heat transfer capacity, but is also benefit from the recirculating flow induced by fluid interfaces. In this project, the boiling heat transfer in microchannels will be studied by numerical simulation. The effects of important parameters will be studied, including the fluid properties, the channel geometry, and the flow conditions. This project aims to provide a better understanding of the process of boiling heat transfer in microchannels. Through this project, the student will strengthen their fundamental knowledge in fluid mechanics and heat transfer, but will also improve their skills to use CFD tools to solve real problems.



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.




Project background (300 words max):
Provide a synopsis of the reasons and need to conduct the project.

[bookmark: _Hlk81340273]High-efficiency cooling is important in numerous applications, such as in microprocessors with very-large-scale integration and in commercial/military high-power optical/electronic systems. The heat generated by such devices must be removed rapidly to ensure the reliability of the devices. Despite many techniques have been developed for high-efficiency cooling, such as heat pipes, spraying, jet impingement, and microchannels, it is still attracting researchers’ attention to improve the existing cooling techniques and to develop new techniques for the demand of compact high-heat-flux and high-efficiency heat exchangers. Comparing with other cooling techniques, microchannels can be directly embedded closely to heat sources for compact and efficient designs. Boiling heat transfer in microchannels can not only utilize the latent heat of the working fluid to enhance the heat transfer capacity, but is also benefit from the recirculating flow induced by fluid interfaces, which is difficult to achieve in its single-phase counterpart due to the low flow speeds and the small Reynolds numbers in microdevices.


Brief Project Description (700 words max):
Provide a brief description of the project outlining the problem to be solved and the main objectives.

In this project, the boiling heat transfer in microchannels will be studied by numerical simulation. Numerical simulations can serve as an important way to study convective heat transfer in microchannels without building complex diagnostic systems, and provide details of the process which are difficult or impossible to measure directly in experiments, and allow a clear understanding of the physics. The boiling heat transfer in microchannels will be investigated by focusing on the phase change and the bubble dynamics. The effects of important parameters will be studied, including the fluid properties, the channel geometry, and the flow conditions. Through this project, the student will strengthen their fundamental knowledge in fluid mechanics and heat transfer, but will also improve their skills to use CFD tools to solve real problems. The student will also have the opportunity to interact with senior group members and learn hands-on experiences of numerical simulations. 

Expected Outcome and Deliverables (200 words max):
Provide the expected deliverables to be provided by the students (prototype, reports, engineering analysis, etc.).

The student is expected to write a report for the project. The results will include the introduction of the problem, the description of the methodology, the results and the main findings, and finally, the conclusion. 
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