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ENERGIA SOLAR:

Constante Solar (fluxo médio de radiacao): 1367 W/m?

Energia incidente na atmosfera: 1,5 x 108 kWh por ano
= 10 mil vezes a energia total consumida no planeta

Itaipu = 9 x 101° kWh por ano, € apenas 0,00000006

ou 6% de um milionésimo da energia solar incidente no planeta
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EREEA CompilacOes de dados
terrestres e de satélite

Atlas UFPE

e tratamento dos dados

+ Compilagdo das principais
baseps de coiefapde dapgos
solares e eélicos

+  Compilagdo de dados auxiliares
tais como dados sobre rede de
distribuicdo de eletricidade,
malha vidria, populagdo e
dados sécio econdmicos, etc..

+ Ferramenta de andlise 6IS
para identificagdo de drea
potenciais para exploragéo e
mont do banco de
dados/metadados
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Mapas de Irradiacao Solar

Insolacao =
horas de sol por més

INSOLACAD - DEZEMERO

adiagdo (Wh/m?.dia)
6100 a 630

Fonte: INMET 193141990 5900 3 610
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Efeito de inclinar o plano
receptor:

Para coletores inclinados com
angulo igual a latitude local a
irradiacéo disponivel é bastante

uniforme em média anual: |
Irradiacéo Solar em

de 4,5 a 5,7 kWh/m2.dia plano inclinado

B 57 kWh/im?
55
53
5,1
49
47
Bl 45
B 43
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Aplicacoes de Conversao Termica

Conforto térmico na edificacao
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ERE Laboratorio de Energia Solar da UFRGS

um exemplo de arquitetura bioclimatica -
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Aplicacoes de Conversao Termica

Aquecimento de agua.
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Colector com limite de convecqao
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Reservatorio de agua fria
em torre de altura adequada

Reservatério térmico
colocado abaixo do
reservatorio de agua fria
e acima do nivel dos
coletores solares

Coletores solares
fixados no telhado
com as faces voltadas
para o norte

Sistema de )
Sistemas de apoio elétrico .’ ~ \T

apoio para -
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Boiler - Armazenamento
de agua quente
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aqua fria
‘ _a‘ —

Agua quente a | | Agua fria
caminho do Boiler i a caminho

do coletor
Aquecimento solar

Coletor solar
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Coletores com tubos de vacuo

“ Wapor
Liquido condensado

Placa ahsorvedora

% Tubo de calor {heat pipe)
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*Apenas 1,5% dos domicilios no Brasil usam Energia
Solar

*5% de toda a eletricidade produzida no Brasil € utilizada
em chuveiros eléetricos e 70% desta energia poderia ser
substituida por energia solar

*Chuveiros elétricos consomem uma poténcia
correspondente a 18% do pico de demanda do sistema
elétrico nacional (121.600 MW)

1 chuveiro elétrico custa R$30,00 para o usuario, mas
custa cerca de R$4.000,00 para o pais.
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Unglazed Collector
17%

50%
Evacuated tube

Figure 3: Distribution of the worldwide capacity in operation 2007 by collector type
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24,0001

B evacuated tube
19,0001 glazed
B unglazed***
14,000+
9,000
]
g —_—
4,000+ N _
h . i
I I I _ I I I I _ I 1
China United Turkey Germany Japan Australia Israel Brazil Austria  Greece

States

Figure 4: Total capacity in operation of water collectors of the 10 leading countries at the end of 2007
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2 5.1 Total capacity of glazed flat-plate and evacuated tube collectors at the end
of 2007

Total capacity [MW;,]

10,000 ~ 10,000

9,000 - 9,000

79898.0 N |

8,000 - 8,000

7,000 - 7,000
6,000 - 6,000
5,000 - 5,000
4,000 - 4,000
3,000 - 3,000

2,000 - 2,000

7
1
/
4
1
4
4
2
6
3

1,000 - 1,000

3.7
2.4

Estonia 1.0

0 -0

India [N 1505.0
Australia I 1178.1
France * I 1014.7

Italy I 683.5%

Jordan M 593.3
Cyprus Il 557.0

Switzerland ** Il 321.2

Turkey I /105.0
Germany INNIEINGN - 053.7
Japan NG 8661
I[srael INNNEGEGEGEGEGEGEEGEE 4 55.8
Brazil I 2511.5
Greece I 2-01.1
Austria I 2094.8
United States I 1734.1

China
Taiwan I 878.7
Spain Il £846.8
Mexico [l 310.
Denmark W 278.
Sweden il
South Africa il
Poland il
Tunisia il
Belgium 1
Slovenia I
New Zealand |
Czech Republic |
Ireland
Lativa
Lithuania

Slovak Republic |
Hungary

Bulgaria
Macedonia
Namibia

Portugal W
Luxembourg

United Kingdom W
Romania
Albania

*  France: includes Overseas Departments

Figure 5: Total capacity of glazed flat-plate and evacuated tube collectors in operation at the end of 2007
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Installed capacity [MWth/a]
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Europe: EU-27, Albania, Macedonia, Norway, Overseas Departments of France, Switzerland;
Others: Barbados, Brazil, India, Israel, Jordan, Mexico, Namibia, South Africa, Thailand, Tunisia and Turkey

Figure 13: Annual installed capacity of flat-plate and evacuated tube collectors from 1999 to 2007
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Aplicacoes de Conversao Termica

Outras aplicacoes.
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2 Sistemas de 50 MWe cada um na Espanha ANDASOL 1 (Granada)
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Figure 1: Direct Normal Insolation in kWh/mZ?.y and on-going projects
Breyer & Kniess 2009, after DLR-ISIS, plus IEA information.
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Legend: existing capacities; capacities under construction; announced capacities; xx: capacity in MWe. +: indicates large storage capacities
(the capacity of the power plant is larger than the electrical capacity indicated); xx/yy: for Integrated Solar Combined Cycle or fuel saver systems,
xx indicates the solar capacity, yy indicates the overall capacity.
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Nevada Solar One = 64 MWe
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