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Irradiance Example Problem

1. Irradiance Example

Consider a rectangular surface with vertices (w, d/2,0), (w,d/2,h), (w,—d/2,h), and (w, —d/2,0). If the radiance
leaving the surface at each point is L, what is the irradiance arriving at position (0, 0, 0) with normal vector (0,0, 1)

(See figure 1)?
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Figure 1: Problem setup.

Solution

We start with the standard irradiance equation,
E = / L(w) cos fdw (1
DeHo

where D is the portion of the hemisphere subtended by the rectangle. The integral can be re-written in Cartesian
coordinates as,
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where we have dropped L’s dependence on w (L is constant across the surface).
Looking at figure 2, we see that

cos® = z/r 4)
= z/V22+y*+ 22 )
= z/v/w?+y?+ 22 (since x = w is constant) (6)



We can also express dw as,

Figure 2: Geometry along x-z plane.
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Substituting equations 6 and 11 into equation 3 yields,
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