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ABSTRACT: Radiative heating is suitable for outdoor heating system in windy and cold
seasons. Optimal design of the reflector is very important to maximize heat transfer to a
specific target area in the open space. The geometrical optical theory can be applied to ana-
lyze efficiency of the reflector. Commercial ray tracing computer programs are available only
for limited geometries of the reflector. Alternatively, it may be designed and analyzed through
an approximated simple lens theory. Two types of reflectors are analyzed using either of
these methods. The key issue in this paper is to propose a new illumination experimental
method for determination of the radiative efficiency. Optical light source and illuminometer are
employed. The calculated efficiency of the reflector is compared with experimental one for
checking the reliability. The relative errors between the experimental and analytical results are
less than 5%, which proves the validity of this method. Based on these methodologies, a
practical reflector and heating lamp unit is developed.
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Fig. 1 The experimental apparatus.
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Table 1 Specification of the reflectors

Square reflector

T % wlmm) Amm) Aw o  Surface
Case 1 80 40 05 15° Specular
Case 2 80 80 1.0 15° Specular
Case 3 80 120 15 15° Specular
Case 4 80 40 05 30° Specular
Case 5 80 80 1.0 30° Specular
Case 6 80 120 15 30° Specular

Spherical reflector

Surface

Specular

T ¥ R(mm) a(mm) c(mm)
Case 7 165 825 40
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Fig. 3 Schematic diagram of the spherical reflector.
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Fig. 4 Illumination along the distance using least-square regression.
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Table 2 Efficiency comparison of the exper—
iment and the analysis

T ¥  Experiment Analysis Error{%)
Case 1 0.420 0.343 22.449
Case 2 0.510 0.503 1.392
Case 3 0.537 0.557 3.501
Case 4 0.479 0.429 11.655
Case 5 0.558 0.545 2.385
Case 6 0.620 0.605 2.479
Case 7 0.408 0.379 7.652
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