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Requirements:

A UK first-class or upper second-class honours Bachelor's degree and a UK Master's degree
with Merit (or their equivalent) are required for PhD admissions. Exceptional candidates

holding only a Bachelor's degree may be considered on an individual basis.

Evidence of good spoken and written English is essential. The candidate should have an
IELTS (or equivalent) score of 6.5 or above, if the first language is not English.

For more information about entry requirements and admission procedures of PhD programme
at XJTLU, please visit:

Entry Requirement - Xi'an Jiaotong-Liverpool University

How to Apply - Xi'an Jiaotong-Liverpool University

Other Requirements (if any):

N/A

Programme Structure:

Doctoral students in the joint programme are registered with both XJTLU and the UoL. Upon
successful completion of the programme, the students will be awarded a PhD degree from

University of Liverpool.

During their doctoral studies at XJTLU, students are expected to conduct research at XJTU

as visiting students. Additionally, students have the opportunity to apply for a three to six-

month research visit to UoL.



https://www.xjtlu.edu.cn/en/admissions/doctoral/entry-requirement-phd
https://www.xjtlu.edu.cn/en/admissions/doctoral/how-to-apply
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Project Description:

To address the complex coupling issues among inerting gas, fuel, and fuel tanks in
aircraft fuel systems under high-angle-of-attack and large-overload conditions, a gas-
liguid-solid coupling mathematical model based on Smoothed Particle
Hydrodynamics (SPH) was adopted to develop numerical tools for efficient numerical
simulation analysis. Given that the coupled flow field solving capabilities of existing
commercial fluid analysis software are constrained by the extremeness of flight
conditions and the massive data in the solution space, the goal is to develop
industrial software for analyzing, predicting, and regulating the inerting flow field in
complex aircraft fuel tanks under different extreme high-dynamic service conditions.
The specific details are as follows:

@ Research on deduction and prediction methods for multiphase coupled flow field
characteristics integrating momentum conservation constraints.

Explore spatial eigenvalue extraction methods for fluid particle point clouds using
convolution kernels to achieve step-by-step deduction of fluid particle positions and
velocities over time scales. By combining antisymmetric convolution kernels with
momentum conservation constraints on fluid particle states, the computational
accuracy and efficiency of data-driven simulation analysis solvers are enhanced.

@ Development of simulation software for visualized analysis and regulation of
three-dimensional flow field characteristics under extreme conditions.

Develop solver-based prediction programs for multiphase coupled flow field
characteristics to achieve efficient solving of flow field characteristics under extreme
conditions and environmental parameters. Design a 3D flow field characteristic cloud
rendering engine and modular interface during the deduction and prediction process
to enable high-quality human-machine interaction, data visualization, and
performance analysis and evaluation.
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Joint Supervisory Team:

XJTLU supervisor: Professor Zhijie Xu is Head of the Department of Computing at
XJTLU. Before joining XJTLU in 2024, he worked as a Full Professor specializing in
visual computing at the University of Huddersfield in the United Kingdom. During
that time, he undertook undergraduate and postgraduate curriculum development
and teaching duties across a wide range of computer science and engineering
subjects, including computer graphics, computational geometry, games and
extended reality (VR/AR/MR/XR), digital image processing, and computer vision, as
well as various team-and-studio-based projects. His research spans over 30 years
and delves into real-time graphics, interactive visualization, machine vision, robotics,
smart systems, computational linguistics, machine learning, and computer
architecture. He has supervised over 20 PhD students to successful completion,
published 200 peer-reviewed papers, and edited 5 books. He holds a dozen vision
and visualization-related patents, ranging from new algorithms and models to
devices and apparatus. He has led, co-led, and peer-reviewed major projects for
funding councils such as RCUK and Horizon Europe. He has personally led projects
with a total funding of over 1.5 million pounds. Additionally, he has served as an
editor for several journals and chaired many conferences.
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XJTU supervisor: Professor Shuai Zheng, PhD Supervisor, is a National Young Talent
and a Class A Young Top Talent of Xi'an Jiaotong University (XJTU). He currently
serves as the Vice Dean of the School of Software Engineering at XJTU. As a young
leader in the field of industrial software, he has long been engaged in the design of
industrial software solving cores and software development, focusing on the core
technological needs of national high-end manufacturing and addressing the
"bottleneck" issues in industrial software. His core research interests focus on the
development of industrial software core solvers and specialized industrial software
for complex equipment design, simulation, and digital twins, covering three key
areas: first, the construction and development of complex assembly and
manufacturing process design software cores based on knowledge graphs and large
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language models, enabling efficient reuse and automated generation of process
knowledge; second, data-driven high-flexibility geometric generation cores that
break through the bottlenecks of traditional design space exploration; third, high-
efficiency simulation and analysis cores for complex flow field characteristics,
providing core support for optimizing the fluid mechanics performance of high-end
equipment. Relevant achievements have been applied to the research and
development of main battle aircraft in the aviation industry. In terms of research
projects, he has presided over numerous national-level projects and industry-
university-research cooperation projects, including projects under the National Key
R&D Program, General Programs and Youth Programs of the National Natural
Science Foundation of China, promoting the industrialization of core technologies.
He has achieved fruitful scientific research results, winning one First Class Award of
Technological Invention from the Ministry of Education and one Second Class Award
of Technological Invention from Shandong Province, providing important technical
support for building an independent and controllable system of domestic industrial
software.
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UoL supervisor: Dr. Mohammad Hasan (Uol) joined the Electrical Engineering and
Electronics department as a lecturer in 2017, and was promoted to Senior Lecturer
in 2023. He obtained his PhD from the University of Liverpool in 2016, MSc degree
from The Royal Institute of Technology (KTH) in Sweden, in 2011, and a BSc in
Electrical engineering from Jordan University of Science and Technology in Jordan, in
2008. He is a member of the technological plasma group at the electrical engineering
department. The primary focus of his research is numerical modelling of low
temperature plasmas, covering fundamental plasma science, plasma interaction with
condensed media, as well as technological plasma applications. He uses a variety of
techniques including finite element modelling, particle-in cell and molecular
dynamics.
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XJTLU Co-supervisor: Dr. Nan Xiang (XJTLU) currently is an Assistant Professor in the
Department of Computing at Xi'an Jiaotong-Liverpool University. He obtained his
PhD in Computer Animation from National Centre for Computer Animation (NCCA),
Bournemouth University in 2021. Before embarking on his academic career, he
worked in the animation and VFX industry in technical roles, he led a technical team
in 3D animation film production and also served as a pipeline technical director in
the production of several Hollywood feature films. During his PhD, he focused on the
application and research of graphics and computer animation techniques in surgery
simulation and cognitive intelligence. His research focus and interests have
consistently revolved around Cognitive Intelligence, Computer Animation, Spatial
Computing, Simulation, Deep Learning, and SOTA Technologies related to CGIl. He
has served as a reviewer for many international conferences (e.g. ACM Siggraph,
IEEE VR, CGI, CASA, WWW) and journals (e.g. TVC, CAVW, C&G, SPL, AIR). And also,
he is a professional member of CSF, CCF, CAAI, ACM, IEEE, and CSIG, also he serves
as a committee member of CSF-Medical Simulation, CCF-CAD&CG, and CSIG-Digital
Arts.
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XJTLU Co-supervisor: Dr. Yushan Pan (IEEEM’ 22,SM’ 24) grew upin Xi’ an,
China. After completing his studies there, he spent the subsequent twelve years in
Norway—pursuing academic endeavors, building his professional career, and laying
down roots. This Nordic educational system, which shares similarities with
Germany’ s higher education model, equipped him with a strong foundation to
become a accomplished researcher and educator following the completion of his
PhD and Habilitation. In 2022 he returned to China and joined Xi’ an Jiaotong-
Liverpool University, where he now investigates the sweet spot of Cognitive
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Intelligence. Before XJTLU, Yushan was a doctoral researcher at the University of
Oslo(2013-2017) and later a senior researcher at the Norwegian University of
Science and Technology and the Norwegian Maritime Competence Center (2017-
2021). He also spent time at Parametric Technology Corporation as a technical
consultant (2011-2013). He is also serving as a Senior Member of IEEE, ACM, and
CCF, and as a life member of the Chinese Association of Automation. His curiosity
roams from emotional Al and cognitive computing to industrial defect spotting,
liveness detection, hyperspectral imaging, and trustworthy Al.
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How to Apply:
Interested applicants are advised to email Zhijie. Xu@xjtlu.edu.cn and/or
shuaizheng@xijtu.edu.cn the following documents for initial review and assessment (Please
include the project title in the subject line).

e CV

o Two formal reference letters

o Personal statement outlining your interest in the position

o Certificates of English language qualifications (IELTS or equivalent)

o Full academic transcripts in both Chinese and English (for international students, only
the English version is required)

o Verified certificates of education qualifications in both Chinese and English (for
international students, only the English version is required)

e PDF copy of Master Degree dissertation (or an equivalent writing sample) and
examiners reports available
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