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Kite System Design and Simulation 

Objective: Develop a series of Rhino/Grasshopper definitions to design, simulate, and 
evaluate kite network systems for airborne wind energy generation. 

Initial Setup: 

1. Folder Structure: Create a project folder with subfolders for "Components," 
"Definitions," "Simulations," and "Evaluations." 

2. Resources: Gather relevant resources on kite design, aerodynamics, wind 
energy, and Windswept and Interesting Ltd. kite network systems. Include 
research papers, articles, and online resources. Place these in a subfolder within 
"Resources" named "Kite_Network_Research." 

3. Software: Ensure Rhino3D with Grasshopper and the Kangaroo 2 plugin are 
installed and accessible. 

Workflow: 

This is an iterative process. Each step can be repeated and refined as needed. 

Phase 1: Single Kite Simulation 

1. Component Development (RhinoPython):  

o Generate: Create a component to generate a simple kite geometry in 
Rhino. Parameters should include:  

▪ Tether anchor point 

▪ Tether length 

▪ Lifting body shape (initially a simple point mass) 

▪ Bridle configuration (initially a single line) 

o Simulate: Develop a component that uses Kangaroo 2 to simulate the 
kite's behavior under wind forces. Parameters should include:  

▪ Wind speed 

▪ Wind direction 

▪ Lift coefficient (for the point mass) 

▪ Tether material properties (elasticity, damping) 



o Test: Create a component to output key performance indicators (KPIs) of 
the simulation:  

▪ Kite position (x, y, z coordinates) 

▪ Tether tension 

▪ Flight stability 

2. Definition Building (Grasshopper):  

o Construct a Grasshopper definition that connects the generated 
components. 

o Use sliders to control input parameters. 

o Visualize the kite's movement and KPIs in real-time. 

3. Iterative Design:  

o Systematically vary input parameters (wind speed, tether length, etc.) to 
understand their impact on kite behavior. 

o Refine the kite geometry and simulation parameters to achieve stable 
flight. 

o Document findings and observations within the Grasshopper definition 
using notes and annotations. 

Phase 2: Kite Network Simulation 

1. Component Development (RhinoPython):  

o Network Generation: Create a component to generate multiple 
interconnected kites. Parameters should include:  

▪ Number of kites 

▪ Network topology (e.g., linear, circular, grid) 

▪ Inter-kite tether properties 

o Network Simulation: Adapt the simulation component to handle 
multiple kites and their interactions. 

o Network Testing: Expand the testing component to evaluate network-
level KPIs:  

▪ Total power output 

▪ System stability 



▪ Individual kite performance within the network 

2. Definition Building (Grasshopper):  

o Construct a new Grasshopper definition for kite network simulations. 

o Utilize the new components and connect them appropriately. 

o Visualize the network behavior and KPIs. 

3. Iterative Design:  

o Explore different network topologies and kite configurations. 

o Optimize inter-kite connections and tether properties. 

o Document findings and observations. 

Phase 3: Advanced Kite Design and Simulation 

1. Component Development (RhinoPython):  

o Lifting Surface Design: Create components to generate more realistic 
kite lifting surfaces (e.g., using NURBS surfaces). 

o Aerodynamic Simulation: Integrate more advanced aerodynamic 
models into the simulation (potentially using external libraries or plugins). 

o Control Systems: Develop components to simulate kite control 
mechanisms (e.g., bridle adjustments, wing morphing). 

2. Definition Building (Grasshopper):  

o Build upon the existing definitions or create new ones to incorporate the 
advanced components. 

o Refine the visualization and analysis tools. 

3. Iterative Design:  

o Explore different kite designs and aerodynamic properties. 

o Optimize control systems for stability and performance. 

o Document findings and observations. 

Phase 4: Evaluation and Optimization 

1. Evaluation Framework: Develop a set of evaluation routines to assess the 
designed kite systems against relevant airborne wind energy metrics. 

2. Data Analysis: Analyze the simulation results to identify trends and areas for 
improvement. 



3. Optimization: Use optimization algorithms (e.g., Galapagos in Grasshopper) to 
automatically refine design parameters. 

Cline Instructions: 

• Use perplexity search MCP to gather information on kite design, aerodynamics, 
and Windswept and Interesting Ltd. kite network systems. 

• Utilize sequential thinking MCP to break down the complex design process into 
manageable steps. 

• When encountering ambiguous information or unclear instructions, use the "ask 
for advice" feature to seek clarification. 

• Document all steps, decisions, and findings within the Grasshopper definitions 
and in separate text files. 

• Regularly back up the project folder. 

Important Considerations: 

• Start with simple models and gradually increase complexity. 

• Validate the simulation results against real-world data whenever possible. 

• Consider the computational cost of simulations and optimize accordingly. 

• Focus on generating a diverse set of concepts in the early stages of the design 
process. 

 


