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Turbulence

• Irregular

• Seemingly random

• Chaotic



Taylor-Couette Flow
• Fluid flow between two coaxial cylinders

• Important parameters:

𝒂 = −
Ω𝟐

Ω𝟏

𝑻𝒂 =
𝒄𝒆𝒏𝒕𝒓𝒊𝒇𝒖𝒈𝒂𝒍 𝒇𝒐𝒓𝒄𝒆𝒔

𝒗𝒊𝒔𝒄𝒐𝒖𝒔 𝒇𝒐𝒓𝒄𝒆𝒔

=
𝟏

𝟒

𝟏 + 𝜼

𝟐 𝜼

𝟒
𝑹𝟐
𝟐 − 𝑹𝟏

𝟐

𝝂

𝟐

Ω𝟏 − Ω𝟐
𝟐

where  𝜼 =
𝑹𝟏

𝑹𝟐



Twente Turbulent Taylor-Couette (T3C)

~1m

~0.56m

𝜂 = 0.716

Maximum rotation frequency:
20Hz

Torque and Temperature sensors



What we want to study

• Infinitely long TC facility with 
periodic roughness pattern of different 
period

…

• Inner cylinder 
- Finite

- Top and bottom plates

- Composed of three parts
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What we want to study

• Roughness coverage on the middle cylinder is kept constant ~𝟓𝟔%





What we measured

• Nusselt number
➢Angular velocity flux

➢Non-dimensional torque

• Velocity Profile
➢Laser Doppler Anemometer (LDA)

vertical profile of velocity in ෡𝜽 and ෝ𝒛 direction

➢Particle Image Velocimetry (PIV)

2D velocity field at fixed height (෡𝜽 and ෝ𝒓 direction)



The Project is still ongoing…..



Results 
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𝑁𝑢𝜔 ∝ 𝑇𝑎0.45±0.01
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Questions?!

☺ Thank you for paying attention ☺


