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Abstract

In the future, solar power system will provide one of available solutions to energy problems
such as exhaustion of energy resources, environmental pollutions and so on. However, in
such effective power system, considerably more energy than that introduced into the system
should be recovered from the same, i. e. the power system should show a high energy effi-
ciency. The efficiency of the power system can be evaluated by energy pay back time(EPT).

Generally, there are two methods to obtain input energy to a system; summation method
and input-output analysis. The input energy can be found by studying production processing
steps of the system in the former, or by using input-output table in the latter. We calculated
the input energy of solar cell modules (monocrystal, polycrystal and amorphous modules)
by the summation method and solar collectors (type I, typell and typell) by the input-
output analysis, respectively. Further we analyzed thermal/photovoltaic modules, i. e.
hybrid panels according to the obtained values.

As a result, EPT of each module is within each range of durable years thereof and thus
all modules are available as future power system. EPT’s of the solar cell modules
considerably decrease by combining with solar collecter. On the other hand, while EPT’s
of the solar collectors increase, the unit area generating energy increases by combining
with monocrystal or polycrystal solar cell module.

Key words : Energy analysis, Energy pay back time, The summation method, The
input-output analysis, Solar cell module, Solar collector, Thermal/
photovoltaic module
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Process Unit energy | Yield | Needful weight | Energy
(k¥Wh/ke) (%) (kg/m?) k¥h/m*
Si02 - - 28.97 -
MG-S1 25 71 9.60 240
SEG-Si 300 27 2.59 776
Crystallization 125 30 2.33 291
For substrate 109kwh/m* 30 0.70 109
For element 160kwh/m* 160
Modulazation 543kwh/m* 543
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Process Unit energy | Yield | Needful weight | Energy
(k¥h/kg) (%) (ke/m?) kWh/m*
Si0. - - 9.75 -
MG-Si 25 71 3.23 81
SiHa 30 55 2.03 61
S0G-Si 10 95 1.69 17
Crystallization 76 90 1.52 116
For substrate 90kwh/m* 46 0.70 30
For element 160kwh/m* 160
Modulazation 543kwh/m* 543
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Member Matl Section Vieight Unit price | Energy content’| Energy
(kg) (¥/ke) (kcal/¥) (kecal) |  (k¥h)
Collector plate Al plate Nonferrous metal 2.17 665 6.3653%10 91854 | 107.2
Fluid path Cu tube Nonferrous metal 5.7 770 6.3653%10 279373 | 325.9
Transparent plate | Tempered glass Ceramic 15 724 5.5269%10 600221 | 700.3
Heat insulator Glass wool Ceramic 1.39 500 5.5269%10 39208 45.7
Housing Al plate (flame) Nonferrous metal 1.46 645 6.3653%10 59942 69.9
Steel plate (base) | Iron & steel 5.50 90 1.0780%102 53361
Sealing matl Silicon resing Petrochemical product 0.5 400 4.6070%107 92140 | 107.5
Others Nonferrous metal 0.04 655 6.3653%10 1668 1.9
31.76 1217767 | 1420.7
x4 4710
Member Matl Section Weight Unit price | Energy content | Energy
(kg) (¥/ke) (kcal/¥) (kcal) (k¥h)
Collector plate Stainless steel Iron & steel 6.34 370 1.0780%10® 252877 | 295.0
Fluid path Stainless steel Iron & steel 3.5 1038 1.0780%10* 391637 | 456.9
Transparent plate | Tempered glass Ceramic 15 124 5.5269%10 600221 | 700.3
Heat insulator Glass wool Ceramic 1.20 500 5.5269*10 33161 38.7
Housing Galvanized steel Nonferrous metal 11.12 128 6.3653%10 90691 | 105.7
Sealing matl Silicon resing Petrochemical product 0.5 400 4.6070%10% 92140 | 107.5
Others Chemical 0.02 1000 5.2021%10 1040 1.2
37.76 1461767 | 1705.3
#®5 47
Member Matl. Section Weight Unit price | Energy content | Energy
(ke) (¥/kg) (kcal/¥) (kcal) | (kih)
Collector plate Al plate Nonferrous metal 2.9 665 6.3653%10 121832 | 142.1
Fluid path Cu tube Nonferrous metal 2.8 770 6.3653%10 137236 | 160.1
Transparent plate | Tempered glass Ceramic 15 724 5.5269%10 600221 | 700.3
Heat insulator Glass wool Ceramic 0.5 500 5.5269%10 13817 16.1
Housing Galvanized steel Nonférrous metal 16 125 6.3653%10 127306 | 148.5
Sealing matl Silicon resing Petrochemical product 0.5 400 4.6070%10% 92140 | 107.5
Others Nonferrous metal 1.5 370 1.0780%10% 59829 69.8
39.2 1152381 | 1344.4
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Solar cell module Solar collector Hybrid panel Typel+
Monocrystal | Polycrystal | Amorphous | Typel | Typell | Typelll | Monocrystal | Polycrystal | Amorphous
Input energy 2119 1068 604.7 1705 2046 1613 4092 2516 1990
Output energy 186.7 186.7 124.4 1319.2 | 1319.2 | 1319.2 1351 1351 1252
EPT (year) 11.35 5.72 4.86 1.29 1.55 1.22 3.03 1.86 1.59

Note) Unit of input energy; solar cell module, kWh/m?, others, kWh/unit
Unit of output energy; solar cell module, kWh/m*-year, others, kWh/unit-year
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