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MEASUREMENT OF TURBULENT KINETIC ENERGY BUDGET
IN THE ATMOSPHERIC BOUNDARY LAYER

By Yasushi MITSUTA, Osamu TSUKAMOTO and Tsuyoshi KATAOKA

Sysnopsis

The turbulent kinetic energy budget was examined experimentally including the direct
measurement of the pressure transport term by the use of the newly designed static pressure
probe. Observations were made at three levels, 25 m, 50 m, and 100m on the tower, and the
energy budgets were examined at two layers, 25-50m (lower layer) and 50-100m (upper
layer). In the unstable case, the pressure transport term was found to be energy loss and to
include large errors. However, the kinetic energy balance was satisfied much better by
considering the pressure transpot term in stable condition.
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Table 1 List of observation

T N T " N )
. | Wind speed (m/s) " Wind direction (deg.)
Date Time 100m  50m  2m ° 100m  50m  25m

I2 :
RUN 11 : 27 Sept. 19823 13: 11-13: 51 5.8 5.4 4.1 194 185 186

RUN 12 27 Sept. 1982} 13: 51—14: 31 5.5 5.1 4.0 1 192 181 180
RUN 21 ; 27 Sept. 1982 14: 47—-15: 27 4.7 4.3 3.2 191 181 181
RUN 22 | 27 Sept. 1982 15: 27—16: 07 5.6 4.9 3.7 192 183 183
RUN 41 27 Sept. 1982‘ 18: 17—18: 57 6.8 4.5 2.9 192 179 176
RUN 42 ° 27 Sept. 1982‘ 18: 57—19: 37 6.8 4.6 2.8 193 179 177
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Fig. 10 An example of cospectrum between vertical velocity and pressure at three levels.
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