
Optimizing Thermal Management in Mechanical Systems 

Part 1: Roleplay Dialogue 

Characters: 

• Emma – Mechanical Engineer 

• Daniel – Senior Engineer 

Emma: Daniel, I’ve been analyzing the heat dissipation in our new motor 
design. The results show that conduction, convection, and radiation are all 
playing a role, but we may need to improve efficiency. 

Daniel: Good observation. Have you checked the thermal conductivity of the 
materials we’re using? That could be a limiting factor. 

Emma: Yes, I ran some tests. The casing material has a decent thermal 
conductivity, but the heat still builds up. I’m considering integrating a heat 
exchanger into the system. 

Daniel: That’s a solid idea. A heat exchanger would help transfer excess heat 
more effectively. Have you also evaluated the insulation coefficient of 
surrounding components? 

Emma: Not yet. I suspect the insulation is trapping more heat than we 
anticipated. I’ll calculate the insulation coefficient and see if we need 
adjustments. 

Daniel: Great. Also, don’t forget to measure the cooling efficiency of the 
ventilation system. We need to ensure it meets the required heat dissipation 
levels. 

Emma: Good point. If the cooling efficiency is too low, even a better heat 
exchanger won’t be enough. 

Daniel: Exactly. Let’s optimize all these factors together. Keep me updated on 
your findings. 

Emma: Will do. Thanks for the insights, Daniel! 



 

Part 2: Comprehension Questions 

1. What issue is Emma analyzing? 

o (A) Airflow resistance 

o (B) Heat dissipation 

o (C) Electrical conductivity 

o (D) Structural stability 

2. What factor does Daniel suggest checking first? 

o (A) Thermal conductivity 

o (B) Power consumption 

o (C) Weight distribution 

o (D) Noise levels 

3. Why does Emma want to integrate a heat exchanger? 

o (A) To reduce production costs 

o (B) To improve fuel efficiency 

o (C) To transfer excess heat more effectively 

o (D) To increase air pressure 

4. What other component does Daniel recommend analyzing? 

o (A) Gear lubrication 

o (B) Electrical wiring 

o (C) Bolt tensioning 

o (D) Cooling efficiency 

 



Part 3: Vocabulary List 

• Conduction, convection, radiation (伝導・対流・放射) – The three 

methods of heat transfer. 

• Thermal conductivity (熱伝導率) – A material’s ability to conduct heat. 

• Heat exchanger (熱交換器) – A device that transfers heat from one 

medium to another. 

• Insulation coefficient (断熱係数) – A measure of how well a material 

resists heat flow. 

• Cooling efficiency (冷却効率) – The effectiveness of a cooling system in 

removing heat. 

 

Part 4: Answer Key 

1. What issue is Emma analyzing? 

     (B) Heat dissipation 

2. What factor does Daniel suggest checking first? 

     (A) Thermal conductivity 

3. Why does Emma want to integrate a heat exchanger? 

     (C) To transfer excess heat more effectively 

4. What other component does Daniel recommend analyzing? 

     (D) Cooling efficiency 

 


