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Iterative Solar Panel Design
Intergration of Python with Rhino and Grasshopper

Environmental Performance
Design of an Office Building with Climate Studio and Ladybug
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05 ITERATIVE SOLAR PANEL DESIGN

PROJECT DATE
December 2024 

The script automates rooftop solar panel placement by generating a grid based on roof area, panel size, tilt, and azimuth. Solar exposure is calculated using 
Ladybug’s beam, diffuse, and reflected radiation data, while ray tracing identifies and removes shaded panels. Users can dynamically adjust parameters such as 
panel size, tilt, spacing, and location, guided by Ladybug inputs like radiation and sun vectors. 
 
Key Functions: 
 
Solar Exposure Calculation: Combines beam, diffuse, and reflected radiation. 
Shading Check: Uses ray tracing to detect and exclude obstructed panels. 
Panel Creation: Dynamically places and tilts panels at grid points. 
The Conduit Plugin enables an interactive UI for parameter adjustments and result visualization in Rhino. While Grasshopper’s UI supported real-time 
customization, Rhino scripting proved more accurate for panel placement due to its direct geometry handling capabilities. This highlighted the limitations of 
Grasshopper’s visual scripting for complex shading and exposure calculations. 
 
This was a two-person project: I developed the model and code, while my teammate handled the UI and presentation.

This project develops a simple system for 
optimizing rooftop solar panel placements in 
Rhino. 

Intergration of python with Grasshopper and Rhino
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06 ENVIRONMENTAL PERFORMANCE
Design of an Office Building with Climate Studio and Ladybug
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Implications of 2D Dry Bulb Temperature with Com-
fort Comparitive:
According to this data, From June to August, he data 
shows a clear rise in dry bulb temperatures, peaking 
in the afternoon (12 PM to 6 PM). 
Since the temperatures in May still drop significantly 
at night, the cooler nighttime winds can be used to 
flush warm air out of the building. 

Implications of 2D RH 
This Data represents the sparse spread of comfort of 
RH throughout the year This implies that we see high 
humidity throughout the entire year which justifies 
the Annual Average of 66.4%. Most of the design im-
plications would be to shift this range more towards 
comfort.

This project focuses on the evolution of environmental performance simulation of a small office build-
ing, designed to accommodate approximately 15-20 people. The office consists of three primary sub-
zones: 
An open work area, 
A small lounge space, and 
A small conference room. 
Each of these spaces is carefully designed to meet the needs of the occupants while optimizing energy 
performance through thermal comfort, daylighting, and solar radiation analysis.

The plan highlights the distribution of incident radiation across the roof and surrounding areas.
Radiation values range from 18.55 kWh/m² (low) to 80.05 kWh/m² (high), shown in a gradient color scale.
Areas with higher radiation are concentrated on south-facing slopes and flat surfaces exposed to direct 
sunlight.North Surface and South Surface has Lower radiation levels dominate due to limited sunlight 
exposure.Western Facade has Moderate radiation levels with afternoon sun exposure.Eastern Elevation 
has Morning sun contributes to moderate radiation levels.
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