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Concept-Based Teaching Process :: Heat and Mass Transfer

(Version 2)

Objective:

To provide students with an advanced, immersive, and futuristic understanding of the principles

of heat and mass transfer through innovative teaching methods.

Topic: Conduction

1. Introduction:

e Hook: Begin with an engaging, interactive 3D animation of heat transfer in different
materials, such as how spacecraft manage heat during re-entry.

e Overview: Introduce the concept of conduction and its significance in modern
engineering applications, emphasizing future technologies like thermal management in

quantum computers.
2. Theory:

e Concept: Explain the mechanism of heat conduction through materials.
e Fourier's Law:
o State Fourier's Law of Heat Conduction.
o Mathematical Form: q=-kVTg=-kV T
o Explain each term: qq (heat flux), kk (thermal conductivity), VTV T (temperature
gradient).
o Interactive Equation Solver: Use an Al-driven tool where students input

different materials and conditions to see real-time solutions of Fourier's Law.
3. Demonstration:

e Activity: Conduct a simulation using advanced software like ANSYS or COMSOL.
o Materials: Computer lab with simulation software.
o Procedure: Students simulate heat conduction in various materials and analyze

the temperature distribution.
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o Observation: Students record and compare thermal conductivities using

graphical outputs from the simulation.
4. Interactive Experiment:

e Virtual Lab: Use an online virtual lab simulation platform to explore heat conduction.
o Tool: PhET Interactive Simulations or similar.
o Task: Students perform virtual experiments by adjusting material properties and
observing the effects on heat conduction.

o Procedure: Virtual lab provides real-time feedback and data analysis.
5. Real-World Application:

e Case Study: Analyze a cutting-edge application such as thermal management in electric
vehicles or wearable technology.
o Example: Explain how modern electric vehicles use advanced materials to
manage battery heat.
o Discussion: Engage students in a discussion on future trends and innovations in

heat conduction applications.
6. Group Activity:

e Project: Design a futuristic thermal management system for a hypothetical Mars habitat.
o Guidelines: Students must consider novel materials, efficiency, and
sustainability.
o Tool: Use Al-driven design software to model and optimize their thermal
systems.
o Presentation: Each group presents their design, supported by simulations and

data visualizations.
7. Assessment:

e Quiz: Conduct an interactive quiz using a platform like Kahoot or Mentimeter,
incorporating gamification elements to enhance engagement.
o Questions: Include multiple-choice, short-answer, and scenario-based questions

about Fourier's Law, thermal conductivity, and real-world applications.
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virtual lab experiences, detailing their observations and learning outcomes.

8. Conclusion:

e Recap: Summarize the key points covered in the lesson using a mind map.

e Q&A: Open the floor for questions to clarify any doubts.
e Feedback: Oral Feedback

Tabulated Summary of Activities and Tools:

Activity

Tool/Technology

Objective

3D Animation

Introduction

Interactive 3D Animation

Engage and introduce topic context

Theory Explanation

Al-driven Equation

Solver

Real-time problem solving and

understanding

Simulation

Demonstration

ANSYS, COMSOL

In-depth analysis of thermal conductivity

Virtual Lab Experiment

PhET Interactive

Simulations

Hands-on virtual experiment

Real-World Application

Case Study Analysis

Connect theory to cutting-edge

applications

Group Project

Al-driven Design

Software

Collaborative and futuristic

problem-solving

Interactive Quiz

Kahoot, Mentimeter

Gamified assessment

Reflective Report

Written Report

Encourage reflection and deeper

understanding
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By incorporating these advanced methods and technologies, students will gain a
comprehensive and forward-looking understanding of heat conduction and its applications,

preparing them for future challenges and innovations in the field of heat and mass transfer.



