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• 9% reduction in axial velocity would be 

expected to drop heat transfer by ~ 5 to 7%. 

Why is HX loss 22% lower under 

the distorted inlet?

• This is a result of its lower axial velocity in 

the finned HX region

• First-order estimate based on forced 

convection velocity scaling (𝒉 ∝ 𝑽𝟎.𝟔−𝟎.𝟖)

What actually happens to the heat 

transfer?

• Heat transfer only drops by ~ 2%
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Conclusions

• Aero Performance     22%, caused by the distorted 

inlet lowering axial velocity through HX by 9%. 

Increased Turbulence Intensity Enhanced Mixing Impingement

How does Turbofan representative distortion 

affect HX performance? 

vs

• The loss reduction is in line with ሶ𝑺𝒈𝒆𝒏 ∝ 𝑽𝟑 arguments.

• Despite a nominal ~ 5 to 7% heat transfer penalty from 

reduced velocity.

• Heat transfer is maintained within 2% due to 

enhancement mechanisms.
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• May be beneficial to actively place these HXs in regions 

of high distortion, i.e. downstream of OGVs. 
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