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课程基本信息（Course Information）（周一 12:55-14:45 A-301，2-10 周） 

课程代码 
（Course Code） 

PE8643 
*学时 

（Credit Hours） 16 *学分 
（Credits） 1 

*课程名称 
（Course Name） 

（中文）AI 辅助低碳能源数值方法 

（英文）AI-Powered Numerical Methods in Low-Carbon Energy 

课程性质 
(Course Type) 

专业选修课 
Program Elective Courses 

授课语言 
(Language of 
Instruction) 

英语 
English 

*开课院系 
（School） 

中英国际低碳学院 
China-UK Low Carbon College 

先修课程 
（Prerequisite） 

微积分，传热学，流体力学 
Calculus, Heat Transfer, Fluid Mechanics 

授课教师 
（Teacher） 

任涛 
Ren Tao 

联系方式 
(Email) tao.ren@sjtu.edu.cn  

*课程简介 

《AI 辅助低碳能源数值方法》是一门面向低碳能源领域研究生的专业选

修课程，旨在培养学生在人–机协同环境下开展数值建模与科学计算的能力。

课程以传热与流体流动为核心应用场景，系统讲授偏微分方程建模、数值离

散与求解方法，并将大语言模型（如 ChatGPT、DeepSeek）与物理信息神经

网络（PINN）引入数值模拟全过程。 本课程以“数值方法为科学核心，AI 
为认知放大器”为理念，强调学生如何通过自然语言与 AI 模型协同完成建

模、编程、调试、验证、可视化和科研表达，从而构建“物理模型—数值方

法—AI 工具—低碳应用”一体化能力体系。 

* Description 

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

课程教学大纲（Course Syllabus） 

mailto:tao.ren@sjtu.edu.cn


*学习目标 
(Learning 
Outcomes) 

通过本课程的学习，学生应能够： 
1. 建立低碳能源中传热与流动的偏微分方程模型 
2. 在一维与二维问题中实现数值求解器 
3. 使用大语言模型进行建模、编程与调试 
4. 构建 PINN 求解 PDE 
5. 评估 AI 结果的数值与物理可信度 
6. 完成完整的人–机协同数值建模流程。 
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  
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 AI-generated numerical solutions 
6. Complete a full human–AI modeling workflow 

 

*教学内容、进度

安排及要求 

(Class Schedule 

& Requirements) 

教学内容 
Topics 

授课学时 
Hours 

考核安排 
Assignments 

Human–AI Numerical Modeling 
Paradigm  

人–机协同数值建模范式 
2h  

AI-assisted PDE formulation and 
discretization  

 AI 辅助 PDE 建模与离散 
2h  

2D Steady-State Heat Conduction with AI  
 AI 辅助二维稳态热传导 2h HW#1 

2D Transient Heat Conduction and 
Verification 

二维瞬态传热与数值验证  
2h  

1D Compressible Flow with AI assistance 
AI 辅助一维可压缩流 2h  

2D Incompressible Flow and Conjugate 
Heat Transfer 

二维不可压流与共轭传热 
2h HW#2 

Physics-Informed Neural Networks 
(PINNs) 

物理信息神经网络 
2h  

Final Project Presentations 
课程设计项目汇报 2h  

*考核方式 
(Grading) 

2 次作业/Homework, 40%   
1 次课程设计/Project, 60% （report 80%+presentation 20%） 



*教材或参考资料 
(Textbooks & Other 

Materials) 

1. Pletcher, Tannehill & Anderson, Computational Fluid Mechanics and Heat 
Transfer, CRC Press  

2. Raissi et al., PINNs GitHub Repository  
3. Selected journal papers and open-source AI tools 

其它 
（More） 

上课时间，周一 14:00-14:45 A-301。每周答疑时间：周五下午 13:00-
14:00，A-405。其它时间如需答疑请提前发邮件预约。 
Weekly Lecture Hours: Monday, 12:55-14:45, classroom A-301. Weekly 
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.  

备注 
（Notes） 

和课程相关的所有资料将会上传到上海交大在线教学平台（Canvas 
系统）。 
All the course-related materials will be uploaded to the Canvas system: 
https://oc.sjtu.edu.cn/login/canvas  
 
授课教师保留根据课程进度和表现来调整评分政策以及教学大纲的权

利，一切调整都会提前和学生沟通好。 
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. 

 

https://oc.sjtu.edu.cn/login/canvas

