
IMPROVING VERTICAL GRIDDING

BY USING MULTIPLE INTERVALS ON

K-LOGICAL IN REFINEMENT FILES

Climatik, Mexico

Juan Pablo Hernández

WindSim User Meeting 2015



HORIZONTAL REFINEMENT
Same location, up to 1 million cells

Refinements allows a better resolution in the interest area.



VERTICAL REFINEMENT
Refined by default.

Similar in both refinement schemes. 



VERTICAL REFINEMENT

FOUR REQUIREMENTS TO BALANCE:

• At least 6 cells in the first 100 meters
• To gain enough resolution close to the ground.

• Minimum Open Area / Maximum Open Area > 0.95
• To avoid unphysical speedups due to channeling effects from

upper boundary layer. 

• Smooth cell size distribution
• Too large differences might decrease accuracy and convergence.

• Decreases on cell size with height might cause convergence

troubles. 

• First cell height
• At least 2x the height of the maximum roughness element.

• Width to height ratio should be at most 30:1



VERTICAL REFINEMENT

Easy to balance in even terrain

20 cells in z-direction

Height above terrain: 600 m

Height distribution factor: 0.15

6 cells in the first 100 meters
Open Area Ratio
Smooth distribution
First cell size



UNEVEN TERRAIN

Balance is harder to achieve

20 cells in z-direction

Height above terrain: 600 m

Height distribution factor: 0.15

6 cells in the first 100 meters
Open Area Ratio
Smooth distribution
First cell size



UNEVEN TERRAIN

Default settings are not enough

20 cells in z-direction

Height above terrain: 6228 m

Height distribution factor: 0.1

6 cells in the first 100 meters
Open Area Ratio
Smooth distribution
First cell size



REFINEMENT FILE: SIMPLE_REFINEMENT.BWS

More flexibility and control

Intervals:

How the grid is

going to be 

refined. 

Junctions:

Where the grid is

going to be 

refined.

Obstacles.



REFINEMENT FILE

Interval: How is the grid refined?

X

Y

Z

Only 1 interval in Z!

1/13.0653 = 0.0765

Upper limit of the interval

Interval
number

Number
of points

Distribution factor = First cell size / Last cell size



REFINEMENT FILE

Junctions: Where is the grid refined?

All of them happen by defaul at Z=0



REFINEMENT FILE

Subdividing K-logical

Extra intervals

Extra junctions



TWO INTERVALS ON K-LOGIC
7-10 cells below hub height
Open Area Ratio
Smooth distribution
First cell size

z-dist. 

min (m)
1 4.2 9.6 17.3 27.3 39.5 54 70.8 89.9 150

Cell Size 2 4.4 6.4 9 11 13.4 15.6 18 20.2 100



THREE INTERVALS

ON K-LOGIC

7-10 cells below hub height
Open Area Ratio
Smooth distribution
First cell size

z-dist. min (m) 1.1 4.9 11.5 21.1 33.6 49 67.4 88.6 109.7 143.8

Cell Size 2.2 5.4 7.8 11.4 13.6 17.2 19.6 22.8 19.4 48.8

These are our parameters



THREE INTERVALS

ON K-LOGIC

7-10 cells below hub height
Open Area Ratio
Smooth distribution
First cell size

z-dist. min (m) 4.2 13.1 23.2 34.5 47 60.7 75.6 91.7 117.9 165.5

Cell Size 8.4 9.4 10.8 11.8 13.2 14.2 15.6 16.6 35.8 59.4



INTERVALS IN K-LOGICAL

USEFUL RULES OF THUMB:

• Increasing the distribution factor enlargens

the first cell on each interval.

• Increasing z-upper enlargens all cells in an

interval. 

• We can add as many intervals as needed.



THANK YOU


