indirect forms of solar energy wind
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Principle

Cold
(Pole)

Warm (Equator)

Cold
(Pole)

F - N L3
ciencias



windmills
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wind Kinetic energy
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wind resource in Europe

wind resources at 50m above ground level for five different topographic conditions
sheltered terram open plain al a sea coasl open sea hills and ridges
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wind speed frequency
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occurrence frequency wind
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occurrence frequency wind
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energy generation wind
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wind turbine efficiency wind
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power curve wind
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horizontal and vertical axis
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wind power capacity
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on-shore wind farm _ wind
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off-shore wind farm




floating structures

Semi-Sub

Monaopile Jacket/Tripod Floating Structures Floating Structures
0-30m, 1-2MW  25.50m, 2-5 MW >50m, 5-10MW >120m, 5-10MW
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strengths / weaks

No emissions during running phase
no fuel consumption

low Icoe

short time for installation

no water need

instability to electricity grid

integration with other renewables for electricity storage
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environmental impacts wind

mechanical and aerodynamic noise
birds and bats mortality
landscape visual impact

land use
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environmental impacts
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environmental impacts wind
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cOSts wind

Technology Typical Characteristics Capital Costs Typical Energy Costs
(USD/kW) (LCOE — U.S. cents/kWh)

Power Generation

el O]l 2 Turbine size: 1.5-3.5 MW 1,750-1,770 5—16 (OECD)

Capacity factor: 25—-40% 925-1,470 (China and India) 4—16 (non-OECD)
S Turbine size: 1.5—-7.5 MW 15-23
Wind: Offshore Capacity factor: 35—45% 3,000—4,500
Wind: Small-scale Turbine size: up to 100 kW 3,000—6,000 (USA); 1,580 (China) 15-20 (USA)

Off-shore compared to on-shore

__30km _|__50km | _70km _

Foundations 35-40% 45-50% 40-50%
Installation 9-13% 11-19% 10-23%

Grid connection  30-70% 44-83% 60-115%
Others 7-24% 7-24% 7-24%

81-147% | 107-176% | 117-212%
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wind distribution
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power curve wind
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energy generated
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power coefficient wind
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exams solar

O sistema solar fotovoltaico do campus solar tem uma poténcia nominal de 1,5 AW, com uma eficiencia
média de 15.2%. O sistema esta ligado a rede e beneficia de uma tarifa fixa de 038 €/kW .

1. Considerando que a insolacio média didria em Lisboa ¢ 4.5 kW h/m=, determinar a producgiao média anual
do sistema. (2 valores)

2. Calcular o fator de capacidade. (1 valor)
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