Current Status of Solar Thermal
Application Worldwide

Werner Welss

AEE - Institute for Sustainable Technologies
A-8200 Gleisdorf, Feldgasse 2
AUSTRIA

financed by
Austrian

—_ Development Cooperation

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian
== Development Cooperation

= A sustainable energy future

Source: NASA/ NOAA

www.aee-intec.at AEE - Institute for Sustainable Technologies




financed by
Austrian
== Development Cooperation

= A sustainable energy future

Population

Long-term
sustainable

Status scenarios
1990 Yearly 2050 to
emissions 2100
Population
- caroon
._ Yearly
" Industrialized jissions
~countries

tons carbon
per capita

Developing

countries @

tons carbon per capita

Billions Billion tons Billions Billion tons

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian
== Development Cooperation

AEE INTEC

world bg GE‘OgraPhg >> Size indicates land mass

ORLDWATCH
NSTITUTE

& Worldwatch Institute, 2006

¥




financed by
Austrian

— Development Cooperation

WDI"ld bl‘.’ PDPL,[IatiUn >> Size equals inhabitants in millions

5

128
457 e
c ]
w H
]
1,080

fyorLowaTcH

INSTITUTE

Desplaged cata: US Baresu of the Carsus, 05 M craatad by Maopang Wi t:.l

) Worldwatch Institute, 2006

www.aee-intec.at AEE - Institute for Sustainzble Technologies



financed by

Austrian

— Development Cooperation

AEE INTEC

W0r|d bg Carbﬂn EmiSSionS >» Size of a country

equals emissions
in million metric tons

{3

& 955 L

q
L]
HyorLowarcs
INSTITUTE
© Worldwatch 2006 D e il L Dagon Treed ef Froegs s creamed by appr g Weride El
Institute,

www.aee-intec.at AEE - Institute for Sustainzble Technologies



Austrian

SOIar Heat WO"'IdWlde == Development Cooperation
= — ’F ! I:;] - 5 X

At the end of 2008

otal capacity of
oA, | *
- 165'GY é’\\g
: - B S ,";\

t0.236 million square .

-
! ---.- "

www.aee-intec.at AEE - Institute for Sustainzble Technologies



financed by

Austrian

== Development Cooperation

Solar Heat Worldwide

www.aee-intec.at  AEE - Institute for Sustainsble Technologies



financed by
Austrian

Ac h i eve m e n ts - 2 0 0 7 - Development Cooperation

Total Capacity in Operation [GW¢|], [GW;h ] and ProducedEnergy [TWhe], [TWht,], 2007

heat power
200

190

B Total capacity in operation [GW] 2007

B Produced Energy [TWh] 2007
150

100

50 -

0.6 1.5 0.4 0.6
Solar Thermal Wind Power Geothermal Photovoltaic | Solar Thermal Ocean Tidal
Heat Power Power Power

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by
Austrian
== Development Cooperation

Solar Heat Worldwide

Air collector
1%

Unglazed Collector Flat-plate
17% 32%

50%
Evacuated tube

‘www.aee-intec.at AEE - Institute for Sustainsble Technologies



financed by
Austrian

m SOIar Heat worldwide - 2007 = Development Cooperation

Total Capacity [MWh]

[ g
24,000
— B evacuated tube
19,000 glazed
B unglazed***
14,000
9,000
I
o°o S
4,000 N
h l
I I I - I I I I I —_— I 1
China United Turkey Germany Japan Australia Israel Brazil Austria  Greece
States

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by

Austrian

== Development Cooperation

s Solar Heat Worldwide

Total capacity [MW,]

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

" eIUOIST
eluenyy
eAljeT

NOONTFTFMO NN 00t A —

puejul4
Binoquwiaxn
RIUOPADE|N
eleb|ng
ejlei

puejaJl
AtebunH
elueq|y
eluURWOY
puejieyL
sopeqJeg
epeue)
dlignday Xeno|s
agnday yoaz)
pue|eaz MaN
BIUDAO|S
wnibjag
eIsiun|
pue|od

BDIJY YINOS
uapams
|[ebniiod
wopbury psyun
SpuellayiaN
yJewuaq
0JIXa N

xx PUBISZIMS
snidA)
uepJor

Ajeyp

uleds

uemie]

x ddueld
eljeisny
elpul

s9]els payun
elsny
929249

lizelg

[orIS]

ueder
Auew.an
Aayang

eulyd

OO NOODADLNO S G O3 O3 —

— 00 N

N — 0~ O LN
NN N A
e

www.aee-intec.at AEE - Institute for Sustainable Technologies



300

Austrian
== Development Cooperation

financed by

Total capacity per 1.000 inhabitants [kWn]

o o o o
LN o LN o o
o N — — LN o
L0
80
80
€1
9’1
LT
8T
1°¢
c'c
€¢
S'¢
6'¢C
'€
g€
9°¢
€Y
LS
8'S
9'9
L[
8'6
0'TT
9'TT
8'CI
T°ET
0'vT
8 VT
0°9T
9'8T
6'8T
6T
£'6T
€'8¢
8
l —
m. |
m-.vm |
H-OO.H Y

eluentyn
puejieyl
BIU03ST

eIpul

BAljeT
AemloN
epeue)
elqiwen
puejuld4
elUBRWOY
eueb|ng
0JIX3N
Alebuny
wopbury pajun
BOLJV LANOS
pue|od
S9]e]S pajun
pueja.]
BIUOPIDE|Y
Jl1gnday yoaz)
wnibjag
elueq|y

Aey
dl|lgnday Xenols
[izeig
SpuellayeN
eIsiung

x ueld
|ebnilod
pue|eaz MaN
uleds
uapams
Binoquiaxn
ueder
uemie]
BIUDAQ|S

xx PUBIDZIIMS
e)el
yJewuaqg
eljessny
BulydD
Auewlon
Aayan]
uepJor
sopeqJeg
929319
elIsny
[orIS]
snudAD

s Solar Heat Worldwide

150 ~

100 +

50 -

0 -

www.aee-intec.at AEE - Institute for Sustainable Technologies



financed by

Austrian

s Market Development 1999 - 2007 = vevopment Cooperaton

Installed capacity per 1,000 inhabitants [kWth/a]
12

China + Taiwan [ Australia + New Zealand

10—
M Europe B Japan

I Others B United States+Canada

0,
1999 2000 2001 2002 2003 2004 2005 2006 2007

www.aee-intec.at AEE - Institute for Sustainzble Technologies



financed by
Austrian

— Development Cooperation

s Diversification of the Global Market - 2007

100%-
90% -

Europe China + Taiwan Others United States + Japan Australia +
Canada New Zealand

Industrial applications

M Air conditioning and cooling

I District heating

B Solar Combisystems (hot water preparation and space heating) for multi-family houses

I Solar Combi system (hot water preparation and space heating) for single family houses
Domestic hot water systems in the tourism sector (hotels, camping...)

Bl Domestic hot water system for multi-family houses

Bl Domestic hot water system for single family houses
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= Share of Renewables 2005 and target 2020

Share of Renewable Energies in 2005 and 2020
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Contribution of Solar Thermal to the EU 27
Heating and Cooling Demand by Sector
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Further Developments:

- Compactness

- Building integration

- MedidM®sized systems
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Three different types of
evacuated tube collectors:

all-glass
U-tube

heat-pipe
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Small-scale Systems for Hot Water Preparation

f., =50—70% —

www.aee-intec.at AEE - Institute for Sustainzble Technologies



financed by
Austrian

— Development Cooperation

Solar Water Heating for Hotels
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Solar Combi Systems for SFH
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Marstal, Denmark 12.8 MW , (18.365m?)
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Final Energy Use of the EU - Industry
share of heat and electricity

Electricity
33%

18,6 % of the total final energy use in the EU

Heat
67%

Source: GREEN PAPER — TOWARDS A EUROPEAN STRATEGY FOR THE SECURITY OF ENERGY SUPPLY, Brussels, 2001
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EER Textile Industry Hangzhou China 13000 m* (9 MW4,)
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Solar Drying in Guatemala

‘\“ | U‘\"" li
;‘ “ M”‘“‘ H‘. ”'\ ~\/

‘wwuw.aee-intec.at  AEE - Institute for Sustainzble Technologies



financed by
Austrian

- S E A WAT E R D ES AL I N AT I O N = Development Cooperation

AEE INTEC




financed by
Austrian
== Development Cooperation

Seawater Desalination - Gran Canaria, Spain
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The Solar Ressource in Africa

Global rodiation, annual mean 1981-2000
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