1 Overview


A very comprehensive field data set was obtained from measurements in Göttinger Straße in Hannover. The State Environmental Agency of Lower Saxony operates a permanent monitoring station in this four-lane street canyon with a traffic load of ca. 30000 vehicles/day. The width of the canyon is 25 m and buildings on both sides of the street are ca. 20 m high. 


The Göttinger Straße case was investigated in several studies by numerical and physical methods. An advantage of this dataset is therefore the availability of wind tunnel measurements performed at the University of Hamburg.


This case was now chosen for the CFD validation exercise within TRAPOS.





2 GRID and BUILDINGS:


Regarding the locations of the blocked volumes (buildings) pay attention to the following comments:


The calculation domain has 60x73x25 grid lines, i.e. 59x72x24 grid boxes. The position of the grid lines is defined in the file Goe22.inp.


Please ignore the CFX-TASCflow commands: "Define REGION BUILDINGS =" and    "Append REGION BUILDINGS =" in the following list.


[15:33,9:11,1:8] means: building for i=15 TO 33, j=9 TO 11 and k=1 TO 8. Note that all numbers correspond to grid lines, not cell centres!


The MISKAM Input file Goe22.inp describes exactly the same building configuration but in a different format. You may choose the one that is more convenient for you.


To check your configuration compare with the 2 pictures below.


List of Buildings:


 1. Define REGION BUILDINGS = [15:33,9:11,1:8]


 2. Append REGION BUILDINGS = [27:30,11:20,1:8]


 3. Append REGION BUILDINGS = [9:27,20:26,1:8]


 4. Append REGION BUILDINGS = [27:34,20:26,1:11]


 5. Append REGION BUILDINGS = [23:33,26:30,1:8]


 6. Append REGION BUILDINGS = [23:25,30:59,1:6]


 7. Append REGION BUILDINGS = [25:27,30:59,1:7]


 8. Append REGION BUILDINGS = [27:28,30:59,1:6]


 9. Append REGION BUILDINGS = [29:33,30:31,1:8]


10. Append REGION BUILDINGS = [29:30,31:33,1:9]


11. Append REGION BUILDINGS = [29:30,33:43,1:8]


12. Append REGION BUILDINGS = [30:33,31:43,1:8]


13. Append REGION BUILDINGS = [28:33,43:45,1:8]


14. Append REGION BUILDINGS = [29:33,45:52,1:8]


15. Append REGION BUILDINGS = [28:33,52:59,1:8]


16. Append REGION BUILDINGS = [9:15,52:55,1:9]


17. Append REGION BUILDINGS = [14:20,55:59,1:9]


18. Append REGION BUILDINGS = [19:33,59:65,1:9]


19. Append REGION BUILDINGS = [39:50,9:11,1:8]


20. Append REGION BUILDINGS = [39:43,11:19,1:8]


21. Append REGION BUILDINGS = [43:45,16:18,1:8]


22. Append REGION BUILDINGS = [39:43,19:21,1:9]


23. Append REGION BUILDINGS = [39:50,21:23,1:9]


24. Append REGION BUILDINGS = [40:44,27:36,1:7]


25. Append REGION BUILDINGS = [40:50,36:39,1:7]


26. Append REGION BUILDINGS = [40:50,42:44,1:7]


27. Append REGION BUILDINGS = [40:45,44:52,1:7]


28. Append REGION BUILDINGS = [40:50,52:55,1:7]


29. Append REGION BUILDINGS = [40:44,59:65,1:8]


30. Append REGION BUILDINGS = [28:29,30:43,1:6]


Append REGION BUILDINGS = [28:29,45:52,1:6]








2.1 EXPLANATION OF THE MISKAM INPUT FILE (GOE22.INP)





LINES FROM THE INPUT FILE ARE REPEATED HERE AND FOLLOWED BY COMMENTS


59  72  24  73.0        0.0        0.0


=>NI  NJ  NK (NUMBER OF BOXES) PHI (ANGLE OF X-AXIS AGAINST NORTH)  X_ref  Y_ref (REFERENCE CO-ORDINATES)


0.0   21.7   39.8   54.9   67.5   77.9   86.7   93.9  100.0  105.0  110.0  115.0  120.0  125.0  130.0  135.0  140.0  145.0  150.0  155.0  160.0  165.0  170.0  175.0  180.0  185.0  190.0  195.0  200.0  205.0  208.3  211.7  215.0  218.0  221.8  225.6  229.4  233.2  237.0  240.0  242.5  245.0  247.5  250.0  252.5  256.0  259.5  263.0  266.5  270.0  273.0  276.8  281.5  287.3  294.7  303.9  315.3  329.7  347.6  370.0


=> MESH IN X DIRECTION: X(i) with i=1..NI+1, BORDERS OF THE GRIDBOXES


21.7   39.8   54.9   67.5   77.9   86.7   93.9  100.0  105.0  110.0  116.0  122.0  128.0  134.0  140.0  145.0  150.0  155.0  160.0  165.0  170.0  175.0  178.3  181.7  185.0  187.5  190.0  192.5  195.0  198.3  201.7  205.0  208.3  211.7  215.0  218.3  221.7  225.0  228.3  231.7  235.0  240.0  245.0  250.0  254.3  258.6  262.9  267.1  271.4  275.7  280.0  285.0  290.0  295.0  298.8  302.5  306.3  310.0  315.0  320.0  325.0  330.0  335.0  340.0  346.1  353.3  362.1  372.5  385.1  400.2  418.3  440.0


=> MESH IN Y DIRECTION: Y(i) with i=1..NJ+1, BORDERS OF THE GRIDBOXES


0.0    3.0    6.0    9.0   12.0   15.0   17.5   20.0   23.0   26.5   30.0   33.5   37.8   42.9   49.0   56.4   65.2   75.8   88.5  103.8  122.1  144.1  170.4  202.0  240.0


=> MESH IN Z DIRECTION: Z(i) with i=1..NK+1, BORDERS OF THE GRIDBOXES


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  8  8  8  8  8  8  8  8  8  8  8  8  8  8  0  0  0  0  0  0  0  7  7  7  7  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


..0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  8  8  8  8  8  8  8  8  8  8  8  8  8  8  0  0  0  0  0  0  0  7  7  7  7  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0


…….


….


==>NUMBER OF SOLID CELLS, ROW = x DIRECTION, 1.ROW = “UPPER” BORDER (=HIGHEST Y VALUE)


TRANSLATION FROM NUMBERS TO BUILDING HEIGHT ACCORDING TO THE Z-MESH AS FOLLOWED:


NUMBER: 0      1      2      3      4      5     6       7      8      9      10   


H in m: 0.0    3.0    6.0    9.0   12.0   15.0   17.5   20.0   23.0   26.5   30.0


j


=> INDICATOR FOR HOMOGENEOUS Zo_GROUND 





 1.00000000000000E+0000 1.00000000000000E+0000


=> Zo_GROUND in cm (!!) , Zo_WALL in cm (!!)





Gas_inert    0.00    0.00    0.00


=> NAME OF POLLUTANT, BACKGROUND CONCENTRATION , DEPOSITION AND SEDIMENTATION VELOCITY





ly  34  51   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  50   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  49   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  48   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  47   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  46   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  45   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


ly  34  44   1 2.50000000000000E-0001  Linienquelle in y-Richtung. Einheit: [mg/(ms)]


.....


.....


.....


=> SOURCE TYPE (ly = LINESOURCE IN Y DIREC.); I_source; J_source; K_source (INDICEES OF SOURCE POSITION); SOURCE STRENGTH {unit: mg/(m s) }; COMMENT





�
2.2 Plot of the grid in perspective





�





This picture is thought for a qualitative orientation, the borders of the domain are not correct any more, the building configuration has minimally changed.


�
2.3 Plot of  MISKAM windfield in xy - plane (K=1), wind direction = 240°:


�





The horizontal (=x) axis points into geographic direction 73°, i. e Göttinger Street is turned 17° into West from North-South direction.


�
2.3 SOURCE:


Line sources in Y- direction should be placed, at i = 34, 35, 37,38


each starting at j_min = 9 to j_max = 51 (inclusive), i.e. length = 180 m.


(All numbers here are BOXES, not gridlines, box i=34 lies between lines i=34 and 35 and so on)


The file Goe22.inp contains the location of every source box separately.





2.4 Inflow Definition


The inflow profile for MISKAM is only defined by the parameters


z0, Href and U(Href)





Href = 100 m


U(Href) = 10 m/s


z0 	= 0.05 m (inflow)


z0_ground = 0.01m


z0_wall     = 0.01m





with kappa = 0.4 you get: 


u* = 0.5263 m/s





The Miskam inflow profile follows pretty well the theoretical profile (log law), so please use:


u = u* / kappa * ln(z/z0)


U = cos( A ) * u


V = -sin( A ) * u


A = angle between wind direction and x axis = (wind direction - 180 - 73)





as well as epsilon:


eps = 3.644E-01 / z





The TKE follows the fit:


TKE = 1.09680767 - 0.008122677347 * z + 0.0002099331724 * POWER(z;2) - 0.000002208352551 * POWER(z;3) + 0.00000000906293221 * POWER(z;4) - 9.749368416E-12 * POWER(z;5) - 1.187063604E-14 * POWER(z;6)


All values are in SI units.


�
3 RESULTS:


Please submit the following results.


for the following wind directions:


start with this directions: 200 220 240 260 280 300 320


if possible make runs for 36 wind directions: 0 10 20 ... 350





1) receptor point: (one file)


values of K= C*U(100m)*H_scal / (Q/L), U(100m)=10 m/s, H_scal=20 m 


in box (i j k) = ( 33 29 1) for all calculated wind direction in one common file


WD1 K1


WD2 K2


...


2) anemometer point: (one file)


values of U V W TKE eps


in box (i j k) = ( 28 21 14) for all calculated wind direction in one common file


WD1 U1 V1 W1 TKE1 eps1


WD2 U2 V2 W2 TKE2 eps2


...


3) Data fields for XY Plane at level k=2 (3..6m) and k=4(9..11m) (2 files for each wind direction)


ASCII Format in a block structure as defined by FORTRAN statements below:


ID JD  (number of values in x and y direction)


      WRITE(10,1) (((X(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((Y(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((U(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((V(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((W(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((P(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((TKE(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((EPSILON(I,J),I=1,ID),J=1,JD)


      WRITE(10,1) (((K(I,J),I=1,ID),J=1,JD)


1 FORMAT(10E17.8)





4) Please provide profiles in Z-direction at position Box: i= 28, j=21 in a line oriented format: (one file)


X and Y are fixed, and Z is running from lowest to highest value


WD Z U V W P TKE eps K   





first Z runs from 30 m to 240 m 


then WD through all wind directions








