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Annual global energy consumption by humans

Wind

Annual solar energy

m Source: National Petroleum Council, 2007, after Craii, Cunnini.ham and Saiiﬂ {reiub.ffshed from IEA, 20085). -
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Produced energy 450 heat power 417
”Wh} 2010 {___—T— —_——
400 - |
Total capacity 350 I i
in operation :
(GW) 2010 300 L i
250 :
|
200]- '%° 194
162 |
150 |
|
100 i 90
201 i 38 39.6
| . 1 2.4 0.6 0.8
0 | | | | | |

OECH Ix o Geothermal Photovoltaic Solar thermal Ocean tidal
E“ o= O = power power power

Source: Weiss and Mauthner, 2011.
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Solar fraction:

Solar fractions of solar thermal systems 7-10%
15— 20 %

) ~ 50 %

Heat amount

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

= Domestic hot water system (100 % solar in summer) = Central Solar Heating Plant with
Seasonal Storage

Combisystem (hot water and space heating)
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Sea water desalination
Industrial applications

Solar coolin

Facade integrated systems

Early market Mass market
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High, llf 2500 ’“E(—)l ETE nI'oUh_
over 400°C nt — S
el =
Medium, 2 000 L= O@%E LJ: .
100°C to 400°C
Low 1 500
below 100°C -
1 000
[ ]
500
]
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O > ., & ') O O é‘?
F o O ¢ s & o G
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Source: Werner, 2005-2006.
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Specific storage costs of demonstration plants (cost figures without VAT)

500 limenau Crailsheim T
E iGHlP] . Ftuﬂwml ‘ ‘ ‘
w 450 1 »
— Steinfurt & Tank thermal energy storage
E AD0 \ & . & Pit thermal energy storage
o .\ & Borehole thermal energy storage
E 350 | & Aguifer thermal energy storage
E' GRP: glassibre reinforced plastic
-E 300 HDC: high-density concrete
o Hannover
= HDT)
T 220 1 \;\u. Stuttgart \
Hamburg
= [ A
2 200 i H‘**.*'--H RERE
- Eggenstein T punich
8 150 A \ Nl - S S
= — Chemni Friedrichshafen _
g 100 ! | Heckamuth rz’ | & |
{1. phase Marstal (DK}
E Rostock_| * Crailsheim
- 50 ! | r ’ ‘3\‘\
0

100 1,000 10,000 100,000
Storage volume in water equivalent [m?] Source: Solites

Large storages = cheaper per m? and less heat loss.
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Solarnmnll Town, Friedrichshafen, Germany [2007. 6)
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Drake Landing

Solar Commu 1A l.zu!ﬂ |&ME “Mﬁ
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Detached garages with Iwo-storey

solar collectors on the roofs single-family homes

B Hot water
B Cool water

Solar collector loop

Energy Centre District heating loop

with short-term (below grade) connects o b
thermal to homes in community Eneroy |
storage tanks [ | |

Borehole seasonal

thermal storage

(long-term)

\— Quter edge of sand fill, insulation
- . , and polyethylene sheet.
Source: Minister of Matural ReSources, Canada (NRCan).
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« combination with district heating and

CHP Solar district heating in Denmark
 end of 2011 is likely connected to at [T Existing
least 140,000 m?2 I Planned
« Marstal is planning an extension of Unit: m2
approx. 36,000 m2 and Braedstrup FerEory &
aims to build a total of approx. 50,000  Eswuphoim\fg
m?2 solar heat. Ringlabing Vejby-Tisvilde
Skovlund .
T?i;to?uop »
Hejnsvig —
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Development of Annual DH Temperature

Feed Line of District Heating Power Station — Puchstrasse PUinC Power Supply
Legal Year 2009
o Total Length of Network 312 km
. | = pre-insulated pipeline 245 km
o Inspection Chambers 775
o0 Water Capacity of DH Network 15,400 m?3
00 Heat Transfer Stations 4.770
0.0 Household (30 % with DH) 41.500
0.0
i Heat Delivery & Supply / Contractual Output
_‘_OIOJan Feb Mrz Apr Mai Jun Jul Aug Sep Okt MNow Dez

2009 2009 2009 2009 200 — vy T-FHKW ——aT 2009 2009 2009 2009 Heat Delivery 2010 977 GWh

District Heating in Graz Heat Supply 2010 871 GWh
Contractual Heat Capacity 568 MW

Annual DH Capacity

Total Heat Capacity of DH Network ENERGIE GRAZ
Legal Year 2009

kw
400,000

350.000

300,000

250,000

200,000

150,000

100.000

50.000

0

Jan Feb Mrz  Apr  Mai  Jun Jul Aug Sep Okt Mov Dez
2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009

DH Power Station Graz

| ECHP  mSteel Mill P-Solar

CHP Mellach & Werndoti

T f———

Solar Plant AEVG
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“ Full R&D and policy scenario
= Advanced market deployment

® Business as usual

2015 2020 2025 2030 2035 2040 2045 2050
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Solar Thermal
- Power Plants

h. Photovoltaics

@® wWind

L0 Hydro

Biomass
Geothermal
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