


Synopsis 
Due to the limitations of computer storage and time the flow boundary conditions at 
an air inlet device have to be specified for numerical simulations of air flow patterns 
in rooms. With regard to this the present work gives velocity measurements near an 
industrial air inlet using a Laser-Doppler-Anemometer. 
From the stochastic velocity data the time-averaged velocity components, standard 
deviation and turbulent kinetic energy are evaluated. Furthermore the dissipation 
rate of the turbulent kinetic energy is determined from the time scale of the 
autoconelation coefficient and alternativly from the frequency spectrum of 
turbulence. The assumptions required for the calculations are discussed. 
Finally, measured data at a distance of one meter from the air inlet are compared 
with the numerically predicted velocity field and turbulence parameters, which are 
based on boundary conditions of a simplified inlet. Comparisons of numerically 
predicted air flow in the occupied zone show a significant difference depending on 
whether measured boundary conditions or those for a simplified slit are used. In 
particular the predicted turbulent kinetic energy for the simplified slit boundary 
condition is twice that for the measured boundary condition. 

1. Measurement Technique and Testcase 
With a one-component Argon-Ion-Laser-System the three local velocity 
components are measured. The laser and data processing system, the optical 
sensor, connected with the laser and a Burst Spectrum Analyser (BSA) by a fiber 
system, and a traversing device are described in 111. 
The measurements are carried out in a testroom with an air inlet device specified in 
the IEA-Annex 20 work /2/, /3/. The dimensions of the testroom and location of the 
imaginary entrance box, where Laser-Doppler-Anemometer (LDA) measurements 
are carried out, and the simplified slit inlet are shown in figure 1. 
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Figure 1: Dimensions of the testroom, industrial inlet device, simplified slit inlet 
and imaginary box 

ination of Turbulence Parameters 
All statistical values of interest are calculated from the stochastic velocity data 
measured in the three directions of the testroom. The turbulent kinetic energy k is 
obtained from the velocity fluctuations as follows: 
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