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Analysis of the Optical Characteristics of Parabolic Trough Collectors for
Solar Power Generation System
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Abstract

Through the analysis of the optical characteristics of parabolic trough collectors, its capability to focus sunlight on the focal point
of the parabolic curve, even when light is incident at an oblique angle, was found to be advantageous.

The light-concentrating characteristics of a parabolic trough solar electric panel were analyzed in relation to the seasonal diurnal
motion of the sun. A parabolic trough collector situated in the east-west direction was found to be effective for concentrating
sunlight on the solar cells placed at the focal point with no adjustments during spring and autumn, and with tilt adjustments during
summer and winter. A tilt-controlled model, in which the width of the mirror is ten times the width of the solar cell, was found to
achieve a light concentration ratio of 7.4.

Keywords : Solar Power Generation , Parabolic trough ,Solar cell ,Diurnal motion
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Fig.1 Parabolic trough collector solar cell construction
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Fig.2 Vectors of incident and reflected light
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Fig.3 Vector representation of the law of reflection
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Fig.4 Vectors of perpendicular incident light and reflection
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Fig.9 Reflected path of oblique incident light
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Fig.12 Diurnal trajectory of the Sun
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Fig.13 Diurnal motion of the Sun: top view
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Fig.14 Diurnal motion of the Sun: side view
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Fig.15 Trajectory of the Sun as seen from tilted solar cells
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Fig.16 Trajectory of the Sun as seen from tilted solar cells
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Fig.17 Installation of parabolic trough collectors
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Fig.18 Tilt-control mode (tilt angle adjusted for each season)
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Fig.19 Tilt-control mode (Light concentration point)
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Fig.20 Analysis condition of the light concentration ratio
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Fig.21 Tilt-control mode (Concentrated light intensity)
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Fig.23 Tilt-control mode (Concentrated light intensity)
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Fig.25 Fixed-tilt mode (Concentrated light intensity)
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