
Concept-Based Teaching Process : : Heat and Mass Transfer

Objective:

To provide students with a comprehensive understanding of the principles of heat and mass

transfer through interactive and innovative teaching methods.

Topic: Conduction

1. Introduction:

● Hook: Begin with a real-world example, such as the cooling of a hot beverage or heat
loss through building walls.

● Overview: Introduce the concept of conduction and its significance in various
engineering applications.

2. Theory:

● Concept: Explain the mechanism of heat conduction through materials.

● Fourier's Law:
○ State Fourier's Law of Heat Conduction.

○ Mathematical Form: q=−k∇Tq=−k∇T

○ Explain each term: qq (heat flux), kk (thermal conductivity),∇T∇T (temperature

gradient).

3. Demonstration:

● Activity: Conduct a simple demonstration using metal rods of different materials.
○ Materials: Metal rods, heat source (e.g., a hot plate), thermocouples, stopwatch.
○ Procedure: Heat one end of each rod and measure the temperature change

along the length over time.

○ Observation: Record which rod heats up faster and discuss the differences in
thermal conductivity.



4. Interactive Experiment:

● Virtual Lab: Use a virtual lab simulation to explore heat conduction in various materials.
○ Tool: PhET Interactive Simulations or a similar platform.

○ Task: Students can adjust material properties and observe the effect on heat
conduction.

5. Real-World Application:

● Case Study: Discuss a real-world application, such as insulation in buildings or heat
sinks in electronics.

○ Example: Explain how heat sinks use materials with high thermal conductivity to

dissipate heat from electronic components.

○ Discussion: Have students identify other applications of heat conduction in their
surroundings.

6. Group Activity:

● Project: Design an efficient thermal insulation for a home.
○ Guidelines: Students must consider material properties, cost, and environmental

impact.

○ Presentation: Each group presents their design, explaining the choice of
materials and the expected performance.

7. Assessment:

● Quiz: Conduct a short quiz to test understanding of conduction principles.
○ Questions: Include multiple-choice and short-answer questions about Fourier's

Law, thermal conductivity, and real-world applications.

● Lab Report: Ask students to write a report on the metal rod experiment, including their
observations, calculations, and conclusions.

8. Conclusion:

● Recap: Summarize the key points covered in the lesson.
● Q&A: Open the floor for questions to clarify any doubts.



● Feedback: Use an anonymous survey to gather student feedback on the teaching
methods and content.

Innovative Elements:

● Hands-On Demonstrations: Engages students and reinforces theoretical concepts.
● Virtual Labs: Provides a safe and interactive environment for exploring complex

phenomena.

● Real-World Applications: Helps students understand the relevance of heat conduction
in everyday life.

● Group Projects: Encourages collaboration and application of knowledge to practical
problems.

By using these methods, students will gain a solid understanding of heat conduction and its

applications, preparing them for more advanced topics in heat and mass transfer.


