


ENERGY CATEGORY

ECONOMIC ENERGY

1. Non-renewable Energy

Conventional Energy or Commercial Energy

® Qil Coal Gas

2. Renewable Energy

Non-conventional Energy or Non-commercial Energy

® Solar Wind Hydro Geothermal Tidal Biogas Biomass




WHAT KIND ENERGY IN'THE FUTURE ?

1. Environmental Friendy

2. Renewable Energy
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SOLAR ENERGY SOURCE

Mass 1. 99 X 10°? Ke.

Radius 6. 96 X 10° M.
Surface Temperature 6000 K.
Radiation Rate 3.92 x10 *° Kw.
Distance From The Earth

150,000,000 Km.




SOLAR ENERGY TO THE EARTH

I Extraterrestrail

Solar Energy 1, 353 W/m*

Energy Receives Rate
1.5 X 10 Kwh/ Year Or 5.4 X 10°*)

World Energy Consumption In 1970

Was2 X10°°J




SOLAR ENERGY UTILIZATION

1. Solar Thermal

2. Photovoltaic ( PV )




SOLAR THERMAL TECHNOLOGY

1. Low Temperature

(T <100 C)

2. Medium Temperature
(100 - 300" C)
3. Higth Temperature

(T>300 C)
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Solar Hot Wate
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Type : Vacuum "liube
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SOLAR DRYING




Medium Temperature Solar Collector

ARDISS test loop




Parabolic Trough Concentrator (PTC)

Character

® Concentrator (Focusing)
® Direct Radiation

® One Axes Tracking




Parabolic Dish Charactor

® Concentator

® Direct Radiation

| ® Two Axes Tracking
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Categories of Solar Cells

1)

AR E —
(Solar cell)

Al
(Bulk)

— AR —]
Crystalline :
group — % B

(Thin-flm)

(Silicon)

— (e XERE —
(Compound semiconductor)

— FPENLTFR
- Amorphous group

q- VI (CIS, CdTe, etc.)

— IV (GaAs, InP, etc.)

— FOfh (others)

— HBi§E& (Single crystal)

—1— Hi&& (Single crystal)
&8 (Polycrystal)

— S (p-crystal)

NEDOTH#EMEGLOAER®R
(Eulur cells being developed ) i
by NEDO :




Amorphous Solar Cell (Fiexible) (80cm)







PV-ROOF INTEGRATED
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Demonstration of house roof-integrated PV module {high-durable roof panel system)
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PV-POWER PLANT
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Demanstrative research on multiple PV system-to-grid connection and control
technologies [the Rokko Mew Energy Test Center]
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SOLAR HYDROGEN ENERGY DEVELOPMENT

ROJECT &SV UTTGART, GERMANY'
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Hydrogen in Motor Vehicle : Liquid hydrogen Storage




Hydrogen in Aviation




Today’s Energy System

Linite
reserve
of
raw materials
and fule

Useful
Eneergy

Combustion




An Energy System for the Future

Useful
Eneergy

Combustion

Renewable
energy
sources










BIOMASS

SOLAR
THERMAL

BIOMASS

SOLAR

Main Renewable Energy Spectrum

Generator

Steam Turbine Generator
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EUROPE




1 MW ONE TUMBOL ONE PRODUCT
FOR 10 MB/Y.

SOLAR THERMAL (30%)
700°C 70 BAR

LINITE POWER PLANT
(70%)

SOLAR THERMAL (70%)
180°C 15 BAR

BIOMASS
(30%)

USA 20,000 MW
CHINA 20,000 MW
INDIA 20,000 MW

THAILAND

3,500 MW
35,000 MB/Y
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Highest solar radiation during April and May,
20-24 MJ/m2-day

Yearly average daily highest solar radiation :
northeast and central, 19-20 MJ/m2-day

50.2% of area of the country, 18-19 MJ/m2-day

Yearly average 18.2 MJ/m2-day
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