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1. Introduction to Solar Thermal Energy

Principles of Solar Irradiation

* Beam or Direct Irradiation are the NP "G okl
Sunrays directly hitting the Target - i

e Diffuse Irradiation hits the Target
Area in different angles after
Reflection of Obstacles

e Global Irradiation is the Sum of

Direct Irradiance

Global Irradiance

Direct and Diffuse Irradiation T —
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1. Introduction to Solar Thermal Energy  Global Solar Resources
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1. Introduction to Solar Thermal Energy

Solar Potential of Indonesia

Example: Paiton (Java)

Source Global Horizontal Direct Normal

Irradiation (GHI) Irradiation (DNI)

Diffuse Irradiation

Meteonorm 1.744 kWh/m?¥a 1.212 kWh/m?¥a 907 kWh/m?%a
NASA Surface meteorology 2.350 kWh/m?%a 2.790 kWh/m?%a 470 kWh/m?¥a
Problem:

* Meteonorm only lists a single measurement station for entire Indonesia

* NASA satellite source has a resolution of 10.000 km?

I:> High inaccuracy of and uncertainty about the solar potential

|:> Solar measuring campaign mandatory for development of CSP projects
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1. Introduction to Solar Thermal Energy

Photovoltaics Solar Thermal Concentrating Solar
Thermal

Energy Source Global Irradiation Global Irradiation Beam Irradiation

Product Electricity Low Temperature High Temperature
Thermal Energy Thermal Energy

Application Power Production Hot Water Power Production
Heating Industrial Process Steam
Absorption Cooling Seawater Desalination

Absorption Cooling
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2. Technologies

Parabolic Trough Collectors

The irradiation incoming on the
parabolic mirror surface is concentrated
on a receiver tube.

Tracking: 1-axis

Temperature: max. =400 °C

Capacity: >500 kW, for small PT
>150 MW,,, for large PT

Product: hot thermal oil,

hot water, steam

Receiver pipe

Concentrator
Reflective
Surface

o
t Tracking Mechanism

1st & 2"d November 2010, Hamburg  Technology Cooperation and Economic Benefit of Reduction of GHG Emissions in Indonesia




2. Technologies

Solarlite Industrial Scale Parabolic Trough Collectors )

Temperature : up to 330 °C

Application: power production
hot water
saturated steam
absorption cooling

Size : > 500 kWth

Woltrow, Germany
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2. Technologies

Linear Fresnel Collectors

The flat mirrors of the Linear Fresnel
Collector are positioned in a horizontal
level. Analogue to the parabolic trough,
the solar irradiation is concentrated on
an absorber tube.

Tracking: 1-axis
Temperature: max. =450 °C
Capacity: > 50 kWth
Product: steam, hot water

hot thermal oil
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2. Technologies

PSE commercial scale Fresnel collectors MIRRQX X

golar heat for indust I

Temperature : up to 250 °C

Application : hot water

saturated steam
absorption cooling

Size : > 50 kWth

Bergamo, Italy
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2. Technologies

SPG Power Plant Scale Fresnel Collectors

Temperature : up to 450 °C

Application: power production
hot water
saturated steam
super heated steam

Size : >1 MWth

Almeria, Spain
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