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Pré-requisitos:

Cédigo Disciplina

EMC 410159 Fundamentos para Sistemas de Concentracdo Heliotérmica

Ementa/ Topics

Introduction. Basics of Solar Irradiation. Measuring Solar Irradiation. Principles of CSP Technology. Parabolic Trough Plants. Solar
Tower Plants. Solar Dish Plants. Condenser Cooling. Site Evaluation. Calculation of Electricity Generation Cost.

Programa/Program

1. Reasons for Using Solar Energy, Greenhouse Effect;

2. Basics of Solar Irradiation, Radiative Transfer in the Atmosphere, Different Scattering Mechanisms, Direct and Diffuse Irradiation, Global
Horizontal Irradiation (GHI), Solar Time vs. Local Time, the Sun‘s Position, Solar Resource Maps,Solar Resource Maps;

3. Measuring Solar Irradiation, High Precision Measuring Station, Measuring the Solar Resource: The TMY (Typical Meteorological
Year),Measuring the Solar Resource: Describing the uncertainty;

4. Principles of CSP Technology, The Principles of CSP Technology and Overview of different CSP Technologies on the Market,Classification
of Solar Energy Technologies, Principle of Concentrated Solar Power (CSP), Types of CSP Power Plants and Status of Application,
Systematic of Describing the Different CSP Technologies;

5. Scheme of Parabolic Trough Solar Power Plant, Possible Heat Engines, The Rankine Process and the Process the Process used in Steam
Turbine Power Plants, The Rankine Process in h,s-Diagram, Depiction of the Expansion in the h,s-Diagram of Water and Steam, The
Problem of Low Super Heating at Parabolic Trough Solar Power Plants, The necessity of Reheating at Parabolic Trough Solar Power Plants,
Multi Stage Feed Water Pre-Heating, Efficiency of Rankine Process, h,s-Diagram for Water and Steam,The Three Main Components of a
Parabolic Trough Collector, Parabolic Trough Solar Collectors, The Absorber Pipe, Schematic of Parabolic Trough Collector Field, Parabolic
Trough Solar Collectors: Tracking and Efficiency, Performance Calculation of Total Plant System, The Difference between Direct Normal
Irradiation (DNI) and Direct Incident Irradiation (DII), Description of “End Losses”, Incident Angle Modifyer (IAM), Performance of a
Collector (SCA) as Function of Sun‘s Position and DNI, A Case Study: Parabolic Trough Solar Collector (PTSC) at MadinatZayed, PTSC:
Power of the entire Collector Field without Shading and Thermal Inertia, PTSC: Shading by Neighbor Collectors,PTSC: Power of the entire
Collector Field with Shading and Thermal Inertia, Power Generation Profile, CSP Simulation Tools, PTSC:Plants, Status of Application,
PTSC: Plants in Operation, PTSC: Plants under Construction (in 2015), PTSC: Picture Gallery, PTSC:Developments, PTSC: Integrated Solar
Combined Cycle System (ISCCS), PTSC: Direct Steam Generation (DSG), PTSC: Thermal Energy Storage (TES), Cost of Thermal Storage at
CSP, PTSC: Thermal Energy Storage (TES), Linear Fresnel Collector CSP Plants;

6. Solar Tower Power Plants (STPP), STPP: Possible Heat Engines, Heliostat Fields, Tracking, Receiver Types: Open or Cavity, STPP: Direct
Steam Generation in Receiver, STPP: Performance Calculation, STPP: Status of Application, Picture Gallery and Current Developments;

7. Solar Dish Plants and Micellaneous Technologies, SDP: Possible Heat Engines, Stirling Engine, Receiver of Stirling Motor, SD: Concentrator
Types, SD: Performance Calculation, SDP: Status of Application, SDP: Current Developments and Summary;

8. Condenser Cooling, Cooling of the Condenser at Steam Power Plants;

9. Site Evaluation for CSP Plants, Site and Infrastructure;

10. Calculation of Electricity Generation Cost; Comparison with the price of Electricity of Fossil Fired Plants.

Critério de Avaliacao:

Exam and List of Exercises.
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