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General Description of the Experiment

The wall-mounted cube case was defined as the simplest three-dimensional case to investigate the performance of the codes in reproducing the flow field around a building. The experiment was carried out in the BLASIUS wind tunnel at the Meteorological Institute of Hamburg University. A detailed description of the facility is given elsewhere (Donat, 1995). Using modified Standen-Spires (Standen, 1972) and a uniform LEGO-roughness a neutral stratified atmospheric boundary layer was modeled at a scale of 1:200. Before the model cube was mounted in the test section the boundary layer flow was validated based on detailed flow measurements and a comparison with full scale data (ASME, 1995).

A wooden cube (125mm(125mm(125mm in model scale) was used to simulate an idealized model building of 25 m height (full scale). The cube was mounted in the center of the wind tunnel test section. 

Two-component flow measurements have been carried out in several different measurement planes using a two-dimensional Laser Doppler Anemometry system. The symmetry of the flow around was checked by specific flow measurements and was found to be acceptable. However, since it is almost impossible to get a 100% symmetric flow pattern a small lateral velocity component might be experienced even for measurements taken in the longitudinal center plane of the setup. 

Inflow Boundary Conditions

The vertical profile of the mean wind field was measured upstream of the obstacle (i.e. at x/H=-8) and was used to derive u* (u* = 0.2916 m/s) and z0 (z0 = 0.000394m) and subsequently the logarithmic law (u=u*/(·ln(z/z0)) was applied to obtain the vertical profile of u at inflow. For the turbulent kinetic energy k and the dissipation rate ( the approximations k=u*2/sqrt(c() with c(=0.09 and (=u*3/(((z) were used to specify the input data for the models (using the von Karman’s constant (=0.4). 
Proposed Grid

The computational domain consisted of 96(80(48 grid cells, the domain ranging from x/H=-5 upwind to x/H=15 downwind (cf. Figure 2). The file grid-cube.dat contains the proposed grid. imax, jmax and kmax are the number of lines in the horizontal (i,j) and vertical (k) direction, respectively. x(i),i=1,imax+1 is the vector with the physical locations of horizontal grid lines in x-direction, y(j),j=1,jmax+1 is the vector with the physical locations of horizontal grid lines in y-direction and z(k),k=1,kmax+1 is the vector with the physical locations of vertical grid lines, where x is the main flow direction, y stands perpendicular and z is the vertical direction. All numbers correspond to grid lines, not grid volumes (e.g. cell centres). The cube ranges from i=33 to 49, from j=33 to 49 and from k=1 to 17.
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Figure 1: Experimental set-up of the wall-mounted cube; locations of the measuring positions in the center plane.
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Figure 2: Proposed grid for the wall-mounted cube. The cube is resolved with 16 equidistant grid points.

Output

Use Tecplot-format (store at least the 3d-arrays of x,y,z,u,v,w,p,tke,epsilon and eddy viscosity) and submit directly to our server aix.meng.auth.gr using anonymous ftp to the directory /pub/peter

or provide output files with vertical profiles of u, v, w, k and ( at positions along the symmetry plane (y = 0.6875m, cf. Figure 1):

1. at inflow (x=0.0m)

2. at 1.0 X/H ((-125mm) before the center of the cube (x = 0.5625m),

3. at 0.75 X/H ((-93.75mm) before the center of the cube (x = 0.59375m),

4. at 0.625 X/H ((-78.125mm) before the center of the cube (x = 0.609375m),

5. at 0.5 X/H ((-62.5mm) e.g. the beginning of the cube (x = 0.625m),

6. at 0.25 X/H ((-31.25mm) before the center of the cube (x = 0.65625m),

7. at the center of the cube (x = 0. 6875m),

8. at 0.25 X/H ((31.25mm) behind the center of the cube (x = 0.71875m),

9. at 0.5 X/H ((62.5mm) e.g. the end of the cube (x = 0.75m),

10. at 0.625 X/H ((78.125mm) behind the center of the cube (x = 0.765625m),

11. at 0.75 X/H ((93.75mm) behind the center of the cube (x = 0.78125m),

12. at 1.0 X/H ((125mm) behind the center of the cube (x = 0.8125m),

13. at 1.5 X/H ((187.5mm) behind the center of the cube (x = 0.875m),

14. at 2.0 X/H ((250mm) behind the center of the cube (x = 0.9375m),

15. at 2.5 X/H ((312.5mm) behind the center of the cube (x = 1.0m),

16. at 3.5 X/H ((437.5mm) behind the center of the cube (x = 1.125m),

17. at 5.5 X/H ((687.5mm) behind the center of the cube (x = 1.375m).

The following FORTRAN lines will give the required format of the output files:

· For the vertical profiles
WRITE(10,*) 'At x = ', particular X

        DO K=1,KMAX

                WRITE(10,1)Z,U,V,W,TKE,EPSILON

        ENDDO

1      FORMAT(6E17.8)
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