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SPECTRAL PROPERTIES OF TURBULENT ENERGY
IN THE EQUILIBRIUM WAVE NUMBER RANGE
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By Toshimitsu KOMATSU, Yasushi MATSUMOTO, Toshihiko SHIBATA

and Toichiro TSUBAKI

Turbulence measurement is carefully made with some special devices in a grid-
turbulent flow with small turbulent Reynolds number in order to investigate the detail of
viscous wave number subrange, The velocity fluctuations measured by a small hot film
probe are analysed to determine the spectral power laws in the equilibrium wave number
range. It is established that there exists —7 power spectrum at higher wave numbers in
the viscous subrange which is different from the earlier established —13/3 power spec-
trum for lower wave numbers. Using the energy dissipation evaluated by the transport

equation of turbulent energy, it is possible to determine all spectral constants of power
laws for the equilibrium range and evaluation of the spectral properties. The spectra
predicted with these spectral constants are consistent with many spectra measured by

other investigators,
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Fig.1 Spectra of turbulence.
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Fig.2 Verification of applicability of eq. (3 ).
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Fig.3 Schematic diagram of experimental set-up.
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Fig.5 Measured data of turbulence.
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