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Professional Certificate in Concentrated Solar Power Technology

Linear Fresnel Reflectors

Linear Fresnel Reflectors are a type of concentrating solar power technology that uses long, flat mirrors to
reflect sunlight onto a receiver tube located at a fixed focal point. This design allows for the concentration
of sunlight over a larger area compared to traditional parabolic trough systems, making it a cost-effective
option for generating solar power.

Key Terms:

1. **Concentrated Solar Power (CSP):** CSP is a renewable energy technology that uses mirrors or lenses to
concentrate sunlight onto a small area, where it is converted into heat or electricity.

2. **Solar Collector:** The component of a CSP system that collects and concentrates sunlight onto a
receiver, where the energy is converted into a usable form.

3. **Receiver Tube:** The tube located at the focal point of the reflectors where a heat transfer fluid is
heated by concentrated sunlight.

4. **Heat Transfer Fluid:** The fluid used to absorb heat from the receiver tube and transfer it to a power
cycle or storage system.

5. **Focal Point:** The point at which parallel rays of light reflected by the mirrors converge.

6. **Absorber:** The part of the receiver tube that absorbs the concentrated sunlight and converts it into
heat.

7. **Tracking System:** The mechanism used to move the mirrors to follow the sun's path throughout the
day, maximizing the amount of sunlight captured.

8. **Thermal Energy Storage:** A system that allows heat generated by the CSP system to be stored for use
when sunlight is not available, providing a more consistent source of power.

9. **Optical Efficiency:** The ability of the reflectors to accurately concentrate sunlight onto the receiver,
maximizing the energy captured.

10. **Parabolic Trough:** Another type of CSP technology that uses curved mirrors to concentrate sunlight
onto a receiver tube running along the focal line.

11. **DNI (Direct Normal Irradiance):** The amount of solar radiation received per unit area by a surface
perpendicular to the sun's rays.
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12. **Absorptance:** The ability of a material to absorb radiant energy, such as sunlight.

13. **Reflectance:** The ability of a surface to reflect light, with higher reflectance leading to more efficient
concentration in CSP systems.

14. **Efficiency:** The ratio of useful energy output to the total energy input, often expressed as a
percentage.

15. **Dish-Stirling System:** A type of CSP technology that uses a dish-shaped reflector to focus sunlight
onto a receiver at the focal point, which powers a Stirling engine to generate electricity.

Practical Applications:

Linear Fresnel Reflectors have been used in various CSP power plants around the world to generate
electricity from sunlight. One notable example is the Andasol Solar Power Station in Spain, which uses linear
Fresnel technology to produce over 150 megawatts of electricity. These systems are particularly well-suited
for regions with high direct normal irradiance, such as desert areas, where they can operate efficiently and
cost-effectively.

Challenges:

Despite their advantages, Linear Fresnel Reflectors also face a number of challenges. One common issue is
the need for precise alignment of the mirrors to ensure optimal concentration of sunlight onto the receiver.
Any misalignment can result in reduced efficiency and lower energy output. Additionally, the large footprint
of these systems can make land acquisition and permitting a complex and time-consuming process,
particularly in densely populated areas.

Another challenge is the intermittent nature of sunlight, which can impact the ability of CSP systems to
provide consistent power output. This is why thermal energy storage is often incorporated into CSP plants
to store excess heat generated during the day for use during periods of low sunlight.

In conclusion, Linear Fresnel Reflectors are a promising technology for generating solar power efficiently
and cost-effectively. By concentrating sunlight over a large area and utilizing thermal energy storage, these
systems can provide a reliable source of renewable energy. However, addressing challenges such as mirror
alignment and land use will be key to maximizing the potential of this technology in the future.
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