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Since the oil crisis in 1973,the energy shortage has become an important
issue in the world, in particular the climate change and the environmental
awareness rises. Therefore, to develop the alternative energy and
renewable energy is very important. Among the alternative energies, the
solar energy is the most evolvement of technique. There are many
countries actively research the solar cells. Among the solar technology the
concentrator can effectively increase the solar cell optical efficiency and
application. Therefore the concentrator has a high potential for
development. The concentrator is divided into two categories: reflective
and refractive. Both of them need the tracker device to offset the small
angle of acceptance, that can increase the operating time a day. However,
the tracker system will increase the cost. So in this research, we develop
lens array concentrator system without the tracker for large flat plane of
application (window or wall). The lens array concentrator is consist by
lens array and secondary lens. The lens array concentrator it’s half
acceptance, concentration ratio, thickness is 7 degree, 30, and 30 mm,

respectively.
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Abstract

Since the oil crisis in 1973,the energy shortage has become an
important issue in the world, in particular the climate change and the
environmental awareness rises. Therefore, to develop the alternative
energy and renewable energy is very important. Among the alternative
energies, the solar energy is the most evolvement of technique. There are
many countries actively research the solar cells. Among the solar
technology the concentrator can effectively increase the solar cell optical
efficiency and application. Therefore the concentrator has a high potential
for development. The concentrator is divided into two categories:
reflective and refractive. Both of them need the tracker device to offset the
small angle of acceptance, that can increase the operating time a day.
However, the tracker system will increase the cost. So in this research, we
develop lens array concentrator system without the tracker for large flat
plane of application (window or wall). The lens array concentrator is
consist by lens array and secondary lens. The lens array concentrator it’s
half acceptance, concentration ratio, thickness is 7 degree, 30, and 30 mm,

respectively.
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SOE Optical Eﬂiciency 990% 980%
Without SOE 0.80 +0.42 £0.56
Reflexive Truncated Cone 0.89 +0.52  +0.66
Reflexive Truncated Pyramid 0.88 +0.52  +0.69
CPC 0.87 +1.40 +1.60
Dome A 0.86 +0.58 +0.74
Dome B 0.86 +0.94 +1.14

Dome A Dome B
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Without POE+SOE

POE+SOE

Without
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2.53

2.586
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%1 14
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m Tilt_POE

POE | Decenter X_POE

Decenter Y_POE

Tilt_SOE

N\
SOE (] Decenter X_SOE

+ Decenter Y_SOE

W 42
Parameters Tolerance range

Decenter X_POE 10.01mm
Decenter Y_POE 10.3mm

Tilt POE +0.01°
Decenter X_SOE +0.01mm
Decenter Y_SOE *0.01mm

Tilt SOE +0.01°

%8 17
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