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Abstract
This article is described the development of a new
mathematical model for a venetian blind to use with the

mathematical model of the glass window of different kinds for

determining the performance of the glass windows installed with a

venetian blind in term of heat transmission and thermal comfort.

The blind, which its optical properties are nonspecular, is
modeled as an effective layer. This layer has the overall optical
properties same as the properties of the installed venetian blind
itself. The effect of the blind slat curvature is included in the
developed model. The transmittance of the effective layer
consists of the transmittance due to the direct radiation that
directly passed through the space between the adjacent slat
the transmittance due to the direct radiation that

the

surfaces,

reflected between the adjacent slat surfaces, and
transmittance due to the diffuse radiation. The reflectance of the
effective layer consists of the reflectance due to the direct
radiation and the reflectance due to the diffuse radiation. The
absorptance of the effective layer consists of the absorptance due
to the direct radiation and the absorptance due to the diffuse
radiation. The analysis for the effective layer's optical properties
due to the inter-reflection of the direct radiation between the
adjacent slat surfaces is done by using radiosity method on 6
surfaces closed enclosure. The effect of the slat curvature
increases the shaded area blocked by the blind itself in certain
cases. The optical properties of the effective layer are dependent
on the slat angle, profile angle, and optical properties of the slat.
Therefore using the developed mathematical model to simulate
the real venetian blind will yield a more accurate results when

compared to the flat blind model.
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