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Hot Wire Section - UW-Probe
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Goals

Understand the basic principles of Hot Wire Anemometry.
(Murat)

Gain basic knowledge about turbulence. At least from a
statistical point of view. (Murat)

Learn how to use various control and processing softwares
in a Hot Wire experiment. (Labview, Moons, Matlab ...).

How to apply statistical tools on raw data in order to obtain
mean and turbulence quantities, integral time scale,
frequency spectra, etc.

How to scale the results properly in order to compare with
other people’s work.
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Pre-Tasks

Understand the various features of the LabView program
(Only Front Panel). (Samplerate, Convergence test,
Electric motor frequency, ++).
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LabView Front Panel
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Pre-Tasks

Understand the various features of the LabView program
(Only Front Panel). (Samplerate, Convergence test,
Electric motor frequency, ++).

Learn how to use the step motor software.
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Step Motor Software
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Pre-Tasks

Understand the various features of the LabView program
(Only Front Panel). (Samplerate, Convergence test,
Electric motor frequency, ++).

Learn how to use the step motor software.
[V ] −→ [m/s] calibration (An additional note will be
attached):

Centerline calibration. Six flowrates.
Use Nikuradse’s interpolation method to find Uc from Ub.
Matlab functions will be given.
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Main Tasks

Adjust the air fan frequency such that Reg ≃ 44000 and set
the step motor frequency to 0.05Hz.
Perform a 5-18-5-points measurement at Reg ≃ 44000.

5 × 1mm near top, 18 × 5mm in main pipe, 5 × 1mm near
bottom. (StepMotor program is given)

Convert signals from [V ] −→ [m/s] using the calibration
constants.

Extract horizontal and azimuthal mean and rms
components.
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Main Tasks

Compute Ub and Uτ with the function "UbUtRe.m".

Compare with DNS-data given by Wu and Moin. (Will be
given).

Compute the autocorrelation function β(τ) and integral
time scale I at the point of maximum turbulence intensity.

Compute the frequency spectrum S(f) at that same point.

(Optional) Repeat the latter two tasks at the pipe center.
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Data text file
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Typical Profiles
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Dt = 65 us, Ub = 6.74 m/s
Dt = 112us, Ub = 6.93 m/s
DNS
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