
Designing and Maintaining Efficient HVAC Systems 

Part 1: Roleplay Dialogue 

Characters: 

• Sophia – Mechanical Engineer 

• Mark – Senior Engineer 

Sophia: Mark, I’ve been reviewing the refrigerant cycle in our latest HVAC 
design. I think we can optimize it for better energy efficiency. 

Mark: That’s a great place to start. Have you also looked at the airflow 
distribution? Uneven air circulation could reduce efficiency. 

Sophia: Yes, I checked. Some areas are getting too much airflow while others 
are lacking. I think we need to adjust the ductwork design to balance it. 

Mark: Good thinking. Proper ductwork design ensures even temperature 
control. We should also test the thermostatic control to see if it's responding 
correctly. 

Sophia: I agree. If the thermostatic control isn’t accurate, it could lead to 
excessive cooling or heating. I’ll run some simulations. 

Mark: That’ll help. Also, did you perform a heat load calculation? It’s essential 
to determine if the system can handle peak demand. 

Sophia: Not yet, but I’ll start on it. The heat load calculation will help us size 
the system correctly and avoid overworking the compressors. 

Mark: Exactly. If the system is oversized, it’ll short-cycle; if it’s undersized, it 
won’t maintain the right temperature. 

Sophia: I’ll finalize the calculations and tweak the airflow distribution 
accordingly. 

Mark: Perfect. Keep me updated on your findings, and we’ll make adjustments 
as needed. 



 

Part 2: Comprehension Questions 

1. What is Sophia trying to optimize in the HVAC system? 

o (A) Noise reduction 

o (B) Refrigerant cycle efficiency 

o (C) Fan blade design 

o (D) Electrical wiring 

2. Why does Mark emphasize ductwork design? 

o (A) To increase humidity levels 

o (B) To balance airflow distribution 

o (C) To speed up refrigerant flow 

o (D) To improve motor efficiency 

3. What issue might arise if the thermostatic control is inaccurate? 

o (A) Increased power consumption 

o (B) Poor airflow direction 

o (C) Excessive cooling or heating 

o (D) Dust accumulation 

4. Why is the heat load calculation important? 

o (A) It determines system noise levels 

o (B) It controls the refrigerant pressure 

o (C) It ensures the compressor runs continuously 

o (D) It helps size the system correctly 

 



Part 3: Vocabulary List 

• Refrigerant cycle (冷媒サイクル) – The process of heat transfer within an 

HVAC system. 

• Airflow distribution (気流分布) – The way air moves through a space to 

maintain temperature balance. 

• Ductwork design (ダクト設計) – The layout of air ducts to optimize 

heating and cooling efficiency. 

• Thermostatic control (サーモスタット制御) – A system that regulates 

temperature automatically. 

• Heat load calculation (熱負荷計算) – A method to determine the heating 

and cooling requirements of a space. 

 

Part 4: Answer Key 

1. What is Sophia trying to optimize in the HVAC system? 

     (B) Refrigerant cycle efficiency 

2. Why does Mark emphasize ductwork design? 

     (B) To balance airflow distribution 

3. What issue might arise if the thermostatic control is inaccurate? 

     (C) Excessive cooling or heating 

4. Why is the heat load calculation important? 

     (D) It helps size the system correctly 

 


