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Dynamic RCS Calculation of Wind Turbine Blade Using GPU-Based TSM-RT
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Abstract

It is necessary to calculate the RCS generated by several wind blades for the three-dimensional mesh analysis of a target moved
for each sampling time. In this paper, we propose a method of calculating dynamic RCS through physical optics. The computational
speed was improved by applying the graphics processing unit-based two-scale-model ray-tracing method to enhance the ray tracing
efficiency. Finally, the proposed method was used to calculate the dynamic RCS of two wind blades at different rotational speeds.
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Table 1. Example Lua script to implement a dynamic
mesh.
Line Code Comment
1 for p=0, 1,000 do Start of loop
2 mesh_add(mesh 1) Add part to id=1
3 mesh_add(mesh 2) Add part to id=2
4 id=1 -
5 | mesh_rotate(id, 'z, rot angle) | Rotate mesh of id=1
6 mesh_move(id, x, y, z) Translate mesh of id=1
7 id=2 -
8 | mesh rotate(id, 'z, rot angle) | Rotate mesh of id=2
9 mesh_move(id, x, y, z) Translate mesh of id=2
10 total_mesh=assembly() Assemble glait?eSh of all
Calculate rcs of total
11 E(p)=calc_rcs(total mesh) mesh
12 end End of loop
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Table 2. Simulation parameters.
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Parameter Value
Frequency 23.7~24 GHz
Bandwidth 300 MHz
Number of frequency sample 128
PRF 40 kHz
Observation angle (0) 90 degree
Observation angle (¢) 0 degree

23 AEdeld 459 4B

Table 3. Information of the simulation targets.

Parameter Value
Shape
Radius 0.5 m
Axis of rotation Z axis
Location of target 1 [—5, 00]
Location of target 2 [—10, —10 0]
Rotating speed of target 1 2,000 rpm
Rotating speed of target 2 1,000 rpm
Number of triangle 842,468
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