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An angle factor and an effective radiation area for the human body
are essential data to estimate the influence of thermal radiation upon
the person. The angle factor for a person defines the fraction of energy
leaving the human body that arrives at the radiator, a wall, a floor or
a ceiling. It depends on the geometric orientation and shape of the
surfaces, We have already offered the data for the male and female
subject with measurement using the orthographic projection camera. The
photographic method offers accurately the angle factor but requires
complicated process and takes much time.

The purpose of this paper is to derive an equation for calculating
the angle factor between the human body and the surfaces and to simulate
angle factors between the human body and rectangular planes with a
microcomputer by using the numerical surface-model of the human body.

Equations to calculate the effective radiation area and the angle
factors for the numerical surface-model of the human body which is
consisted of several triangle planes are derived by the use of the
contour integration method.

The 3-D coordinates of points on the surface of a female trunk
manikin instead of a female body are measured and obtained. The
numerical model is generated from the 3-D coordinate data by a computer
program and is consisted of 260 small triangle surfaces.

In the result, the effective radiation area of the model is
computed as 0.52m?. The angle factors between the numerical model and
rectangle planes are calculated with a microcomputer and diagrams to
obtain the factors are represented.
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Fig.1 The angle factor beteen a differential
element and perspective projection of the
human body by the countour integration method
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Fig.2 Coordinate system for calculation of angle
factors between the human body model and planes
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Fig.3 The female trunk model consisted of triangles
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Fig.4 Configuration factors between the model and
the wall in front of it (D=1m)
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Fig.5 Angle factors between the model and
the wall in front of it (D=2m)
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Fig.6 Comparing angle factors for the trunk
model and for a female (D=-1m)
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Fig.7 Comparing angle factors for the trunk
model and for a female (D=-2m)
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