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A very compact sky and sun simulator is currently under development using an integrated light source and measurement system to reduce the device size and increase the performances. The device allows fast computation of annual daylighting availability and solar energy gain. The simulation is made in two steps: a first physical analysis on a scale model and then a mathematical simulation on the normalized acquired data. The physical measurement of the sky hemisphere is done by a scanning process. A more fined hemisphere discretization than that one proposed by Tregenza, allows the simulation of the sun. The physical simulation is based on special luxmeters and camera electronically coupled with the pulsed light coming from the integrated lighting source. The sequence of light pulses is pseudo-random with a quasi-flat power spectrum. This type of sequence allows a measurement with a very high signal to noise ratio and the rejection of the background signal noise. The mathematical simulation permits the evaluation of every type of sky and orientation with a simple and fast matrix computation.
