
Supervised by: Lilibeth A. Zambrano M., Edmond Tobin, Ashish Vashishtha
Dept of Mechanical and Aerospace Engineering, SETU-Carlow

Present by: Dylan S. Edirisinghe
Dept of Mechanical and Aerospace Engineering, SETU-Carlow

CFD study on droplet impact pressure estimation to
predict the rain induced erosion of wind turbine blades
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Wind turbine map: https://landgeist.com/2022/02/25/wind-turbines-in-europe/
References: 
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References: 
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𝛔𝛔 =
𝝆𝝆 𝐥𝐥 𝐜𝐜 𝐥𝐥  𝐯𝐯

𝟏𝟏 + 𝝆𝝆 𝐥𝐥 𝐜𝐜 𝐥𝐥
𝝆𝝆 𝐬𝐬 𝐜𝐜 𝐬𝐬

Spr inger   Model  
( L i f e t i m e   P r e d i c t i o n )
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𝛔𝛔 = 𝝆𝝆 𝐜𝐜 𝐯𝐯

Modified water hammer equation

Water hammer equation
(developed for the uniform pipe flows)

Droplet impact is 
different phenomenon 

Both water & air phases are active
Dependency of droplet size
Variation of pressure with time

Enhance the reliability of 
Spr inger  Model :
Using CFD impact pressure

CFD analysis 
Droplet impact pressure2
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CFD analysis 
Droplet impact pressure2

h = 0.22 mm
v = 100 m/s
t  = 2.2 µs 
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Pressure variation
Reason3
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Calculated impact time (step of 0.01 µs) 



Pressure variation
Reason3
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Rain induced erosion on WT blades
Impact on performance especially OWTs

Impact of different droplet sizes 
Pressure increment for lager droplets
Air displacement behaviour during the impact

CFD study on Impact Pressure 
To enhance the springer model

SUMMARY
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