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* Description

This course trains graduate students to perform numerical modeling and
scientific computing in a human - Al collaborative environment for low-carbon
energy systems. It covers PDE-based modeling of heat transfer and fluid flow,
classical numerical discretization, and modern Al methods including large
language models (LLMs) and physics-informed neural networks (PINNs). Guided
by the principle of “numerical methods as the scientific core and Al as a
cognitive amplifier,” the course enables students to collaborate with Al for
modeling, coding, debugging, validation, visualization, and scientific reporting in
low-carbon energy applications.
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Upon successful completion of this course, students will be able to:
1. Formulate PDE models for heat transfer and fluid flow in low-carbon

energy systems
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2. Implement classical numerical solvers in 1D and 2D
3. Collaborate with LLMs for modeling, coding, and debugging
4. Build PINN models to solve PDEs
5. Critically evaluate Al-generated numerical solutions
6. Complete a full human - Al modeling workflow
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2 AE N /Homework, 40%
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1. Pletcher, Tannehill & Anderson, Computational Fluid Mechanics and Heat

FAMRS TR Transfer, CRC Press
(Textbooks' & Other Raissi et al., PINNs GitHub Repository
Materials) 3. Selected journal papers and open-source Al tools
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He Weekly Lecture Hours: Monday, 12:55-14:45, classroom A-301. Weekly
(More) Office Hours: Friday, 13:00-14:00, Office A-405. Please make an
appointment in advance by Email if you cannot make it during my office
hours.
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All the course-related materials will be uploaded to the Canvas system:
https://oc.sjtu.edu.cn/login/canvas
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The instructor reserves the right to change the grading policy and syllabus
depending on the overall course progress, but any changes will be informed
in advance to students.
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