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Using RADIANCE for Right-to-Light

and Solar Access Studies



ECOTECT is a conceptual performance analysis tool that can

export models directly to RADIANCE.









An important aim in the use of RADIANCE is to drive effective

design strategies for large scale highly overshadowed urban

environments.



We can obviously export models to RADIANCE and do quite complex daylight factor

and right to light analysis under static conditions.







However, the ability to extract data directly from a RADIANCE  analysis and map this

over individual objects in the model can be very important.

This makes it possible to localise and quantify performance so that design changes

can be objectively assessed programmatically.





This allows the designer to focus just on the surfaces of design interest.







This same technique can be used for the analysis of solar exposure in outdoor urban

spaces…





… as well as appreciating the potential for mean radiant temperature effects in more

enclosed spaces.



The issue here is basically the consideration of dynamic conditions.

As seen from the previous presentation, this can be solved in RADIANCE with

the use of cumulative skies.

This is important, as shown in the following example using cumulative solar 

insolation, because these dynamic changes can be significant.



London: January



London: February



London: March



London: April



London: May



London: June



ECOTECT already calculates cumulative insolation levels over any surface

based on measured hourly solar radiation values.

However, it’s calculation method does not fully account for diffuse inter-reflections

anywhere near as well as the radiosity approach used in RADIANCE.

If the same information is extracted from a RADIANCE analysis, it can be 

visualised interactively and even analysed further by user defined scripts.

Linking this with the ability of a script to generate/modify geometry means that 

a generative approach to issues such as right to light can be taken.



<<Show interactive demonstration>>



<<Show simpler, goal seeking demonstration>>



The mechanics of ECOTECT’s calculation – showing how similar and easy it is to

implement and automate using RADIANCE...









<<Show WeatherTool Data>>



Seasonal changes in hourly values for direct solar radiation from a weather file.



If we take the ‘view’ of each individual analysis element...

Segment of interest



ECOTECT’s method simply divides the whole sky into 2deg

segments and maps cumulative solar radiation over any period.

Which can easily be simulated in RADIANCE using a hemispheric view from object.





Obviously the next step is to use a cumulative sky  ...



Once extracted and mapped for each element of interest, the information can be used

to objectively inform many different early design decisions.



Assessing the spatial effectiveness of shading devices.





Directly comparing different design options.













Deciding where to locate windows and how to effectively shade them.









Or even where best to locate the glazing in a stadium roof.



Summary

• The ability to spatially map calculated values over the original geometry

(or even for specific objects in a model) has been shown to have

significant potential in the area of generative design solutions - allowing

iterative analysis and modification to the design parameters.

• In high-density environments, such as deep urban canyons, inter-

reflected light is a significant component of overall availability.

• The use of cumulative skies in RADIANCE, as described by the

previous speaker, means that these design issues can be approached

with full consideration of inter-reflection.
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