
Performing Computational Fluid Dynamics (CFD) Analysis 

Part 1: Roleplay Dialogue 

Context: A Mechanical Engineer is performing computational fluid dynamics 
(CFD) analysis to study airflow and fluid movement with a colleague. 

Characters: 

• David (Mechanical Engineer) 

• Lisa (Colleague) 

 

David: I just finished running the initial turbulence modeling simulations. The 
results indicate unstable airflow patterns near the wing edges. 
Lisa: That’s expected. Have you checked the boundary layer flow to see if 
there’s early separation? 
David: Not yet, but I suspect it’s happening. If the transition from laminar to 
turbulent flow is too abrupt, it could increase drag. 
Lisa: Exactly. Speaking of drag, what’s the drag coefficient looking like? 
David: It’s slightly higher than expected. We might need to adjust the shape to 
improve aerodynamics. 

Lisa: Another factor to consider is fluid-structure interaction (FSI). If the 
airflow is affecting the structure, we should account for that. 
David: Good point. The material’s flexibility could be amplifying the effects. 
Should we rerun the simulation with different material properties? 
Lisa: Yes, and let’s compare the data. If we see significant differences, we may 
need to modify the design. 
David: I’ll make the adjustments and rerun the analysis. You handle the data 
comparison? 
Lisa: Sounds like a plan. Let’s finalize the report once we have all the results. 

 

Part 2: Comprehension Questions 



1. What issue did David notice in the initial simulation? 

o (A) High pressure buildup 

o (B) Unstable airflow patterns 

o (C) Overheating components 

o (D) Structural deformation 

2. What does Lisa ask David to check regarding airflow? 

o (A) The material composition 

o (B) Boundary layer flow 

o (C) Heat transfer efficiency 

o (D) Load distribution 

3. What might cause an increase in the drag coefficient? 

o (A) An abrupt transition from laminar to turbulent flow 

o (B) Increased temperature 

o (C) Reduced airflow velocity 

o (D) More rigid material properties 

4. What additional factor do they decide to consider in their analysis? 

o (A) Component weight 

o (B) Electrical resistance 

o (C) Chemical composition 

o (D) Fluid-structure interaction 

 

Part 3: Key Vocabulary with Definitions in Japanese 

• Turbulence modeling – 乱流モデル化 



• Boundary layer flow – 境界層流れ 

• Drag coefficient – 抗力係数 

• Laminar vs. turbulent flow – 層流と乱流の違い 

• Fluid-structure interaction (FSI) – 流体-構造相互作用 

 

Part 4: Answer Key 

1. What issue did David notice in the initial simulation? 

     (B) Unstable airflow patterns 

2. What does Lisa ask David to check regarding airflow? 

     (B) Boundary layer flow 

3. What might cause an increase in the drag coefficient? 

     (A) An abrupt transition from laminar to turbulent flow 

4. What additional factor do they decide to consider in their analysis? 

     (D) Fluid-structure interaction 

 


