Optimizing Mechanical Systems for Energy Efficiency
Part 1: Roleplay Dialogue
Characters:

. Daniel-Mechanical Engineer

. Lisa- Senior Engineer

Daniel: Lisa, I’'ve been analyzing the current system, and | think we can
enhance energy conservation by reducing friction in the moving parts.

Lisa: That sounds promising. Have you looked into improving power
transmission efficiency as well?

Daniel: Yes, I’'m considering using higher-quality bearings and lubricants. It
should help minimize energy loss.

Lisa: Good approach. What about the efficiency ratio? Have you run any
calculations to compare the input and output power?

Daniel: | did, and | found that we’re losing about 12% due to heat dissipation.
That’s why I’m also evaluating the thermodynamic cycle to optimize heat
recovery.

Lisa: That makes sense. Have you considered load optimization? Ensuring
even distribution could reduce unnecessary strain on the system.

Daniel: | haven’t focused on that yet, but I’ll review the load balancing and
make adjustments.

Lisa: Great. Once you've refined the system, let’s conduct a performance test
to verify improvements.

Daniel: Absolutely. I'll document the changes and compare the efficiency
before and after.

Lisa: Sounds like a solid plan. Keep me updated on the results.



Part 2: Comprehension Questions

1. How does Daniel suggest improving energy conservation?
o (A) By increasing the weight of the system
o (B) By reducing friction in moving parts
o (C) By adding more power sources
o (D) By removing lubrication

2. Whatissue is causing a 12% energy loss?
o (A) Poor material selection
o (B) Excessive vibration
o (C) Low-quality assembly
o (D) Heat dissipation

3. Why is load optimization important?
o (A) It speeds up power transmission
o (B) Itincreases system weight
o (C) Itreduces unnecessary strain on the system
o (D) It eliminates the need for lubrication

4. What does Lisa suggest doing after refining the system?
o (A) Conducting a performance test
o (B) Reducing the number of components
o (C) Replacing all mechanical parts

o (D) Verifying improvements through testing

Part 3: Vocabulary List



. Energy conservation (& T # /' ¥ —) - The practice of reducing energy

consumption while maintaining efficiency.

. Power transmission (8] 71{53£) - The process of transferring mechanical

power from one component to another.

. Efficiency ratio ($1Z k) — A measure of how effectively a system

converts input energy into useful output energy.

. Thermodynamic cycle (B8 /1% ¥ 4 2 )V)— A sequence of processes

used in heat engines to convert energy efficiently.

. Load optimization (B[ R# L) - Adjusting the distribution of forces to

enhance system performance and longevity.

Part 4: Answer Key

1. How does Daniel suggest improving energy conservation?
(B) By reducing friction in moving parts

2. Whatissue is causing a 12% energy loss?
(D) Heat dissipation

3. Why is load optimization important?

(C) It reduces unnecessary strain on the system

4. What does Lisa suggest doing after refining the system?

(A) Conducting a performance test



