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WIEN ObjeCtIVE
Vienna University of Technology

Prospective role of grid connected solar thermal energy
in a future Austrian energy system

This leads to two sub-questions:
(A) Long term DH (district heating) potentials in Austria

(B) Prospects of integrating solar thermal energy in
DH networks
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m e Current status of the GcST technology

Vienna University of Technology

Grid connected solar thermal energy (GcST):
Proven technology under different framework conditions

International best practice country Denmark:

o DH networks with GcST are well established

Austria:

o DHis widely applied: >1500 DH networks
o GcST more popular recently, yet low solar coverage rates

Key differences between Austria and Denmark:

o Higher energy prices in Denmark
o DH temperature levels are lower in Denmark
o Lower solar radiation in Denmark
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TECHNISCHE
Wien (A) District heating potentials in Austria

Vienna University of Technology

DH potentials estimated by calculating the spatial heat

demand density distribution using GIS data

||_http://www.austrian-heatmap. BV at/

Of which 637 regions exceed 5 GWh in areas with plot ratio exceeding 0.02 m*&n?
Total energy demand in those regions: 63170 GWh

» Specific investment costs for the distribution
network used as indicator for the DH potential

Andreas Miiller
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TECHNISCHE
wien (A) District heating potentials in Austria

Vienna University of Technology

Austrian DH energy potential will decrease
from 40 TWh in 2010 to 13-19 TWh in 2050
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o Currently about 18 TWh are supplied by DH
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WIEN

Vienna University of Technology

Evaluation of G¢cST based on thermodynamic simulation
of 3 Austrian district heating networks
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(B) Integration of Grid Connected Solar Thermal Energy
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Cluster |, Primarily customers with large energy demand I

=> Urban subgrid (20 GWh/a, 9 MW)
Cluster II, Mixed customers structure

=> DH network of small town (26 GWh/a, 16 MW)
Cluster lll, primarily customers with low energy demand

=> Rural DH network (9 GWh/a, 4 MW)

[

Small town DH network

4-16 MW
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— Rural DH network
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SL/RL: 85/54 °C

SL/RL: 89/52 °C
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80%

DH heating networks, gm heizwerke database
(607 DH,~50% of biomass DHs)

Data source: gm heizwerke database. March 2013.

o Seasonal storage or heat pumps not considered

100%
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TECHNISCHE

m i (B) Integration of Grid Connected Solar Thermal Energy

Vienna University of Technology

Cost optimal size as function of decreasing specific solar
yields and increasing economies-of-scale effects

Total cost curve

Decreasing solar net
yields per collector area

Economies of
scale effects

GcST heat generation costs
!
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TECHNISCHE
m WIEN (B) Integration of Grid Connected Solar Thermal Energy

Vienna University of Technology

Lowest GcST heat generation costs occur
at solar coverage rates of 16 — 24 %
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o Heat generation costs: 65 — 85 €/MWh
o Cost curve is rather flat beyond lowest costs
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TECHNISCHE

m i (B) Integration of Grid Connected Solar Thermal Energy

Vienna University of Technology

Retrofitting buildings leads to a better match of energy
demand and supply
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Vienna University of Technology

TECHNISCHE
m Wien (B) Integration of Grid Connected Solar Thermal Energy

Retrofitting buildings leads to a better match of energy
demand and supply
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o However effect diminishes with increasing solar coverage rates
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TECHNISCHE
m Wien (B) Integration of Grid Connected Solar Thermal Energy

Vienna University of Technology

For retrofitted building stock, minimal G¢ST heat
generation costs occur at higher solar coverage rates
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o Only minor effect on total heat generation costs
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UNIVERSITAT .

WIEN Conclusions
Vienna University of Technology

Grid connected solar thermal energy has the potential
to supply about 10% of the Austrian building-related
heat demand

o Inthelongterm, 30% of the Austrian heating and DHW is
worth to be supplied by District heating (2010: ~45%)

o Currently, the lowest GcST heat generation costs occur at
solar coverage rates between 16 - 24 %

o Retrofitting buildings will not reduce the heat generation
costs, but shift the optimum to higher solar coverage rates in
the range of 25-35%

o Integration of heat pumps and seasonal storage needed to
offset the effect of low costs industrial and waste-
incineration waste heat
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Thank you for your attention!

For further information or questions:

DI Dr. Andreas Miiller

Energy Economics Group, TU Wien

www.eeg.tuwien.ac.at/solargrids

email: mueller@eeg.tuwien.ac.at  nergy. tri h ¢ ¢
web: www.eeg.tuwien.ac.at

www.entranze.eu
Wegener Center, KF Universitat Graz

email: andreas.mueller@uni-graz.at f;“”‘t's\ .

¥
tel: +43 316 380 7511 < 2 www.briskee.eu/
web: www.wegcenter.uni-graz.at ‘

e-think Energy Research )
email: mueller@e-think.ac.at @Ehlwnk
web: http://www.e-think.ac.at

The project ,Solargrids” was supported by the
Austrian Climate and Energy Fund
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Backup slides
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UNIVERSITAT

WIEN (A) District heating potentials in Austria

Vienna University of Technology

Estimating the DH potentials based on a calculated
spatial heat demand density distribution

1 Calculatino the oeneric nlat ratin (flnar area ner |and
[

http://www.austrian-heatmap.gv.at/

[otal energy demand In those regions: o31/U GWn

Of which 637 regions exceed 5 GWh in areas with plot ratio exceeding 0.02 m? %.
Total energy demand in those regions: 63170 GWh X
Of which 63150 GWh in areas with plot ratio above 0.02 - Demand(GWH
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TECHNISCHE

m b (A) District heating potentials in Austria

Vienna University of Technology

Estimating the DH potentials based on a calculated
spatial heat demand density distribution

1 Calculatino the oeneric nlat ratin (flnar area ner |and

http://www.austrian-heatmap. gv at/

[otal energy demand In those regions: o31/U GWn
Of which 637 regions exceed 5 GWh in areas with plot ratio exceeding 0.02 m? ”h,
1 Total energy demand in those regions: 63170 GWh o
Of which 63150 GWh in areas with plot ratio above 0.02 — Demand(GWH}/

sch
17GWh 14§ Wh/km?), e=0.07 m?/ijp?
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UNIVERSITAT

WIEN (A) District heating potentials in Austria

Vienna University of Technology

Estimating the DH potentials based on a calculated
spatial heat demand density distribution
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TECHNISCHE

m i (B) Integration of Grid Connected Solar Thermal Energy

Vienna University of Technology

Methodology
o Three simulation tools

o Simplex-Model, TRNSYS, Invert/EE-Lab
o Integration of solar thermal system

o Integration of single central
collector field and heat storage

o Prioritizing heat from

solar thermal collectors .

o Focus on feeding into return line temperature

o No heat pumps or seasonal storage considered
o Simulation of ~1400 variations

o 13 collector fields , 9 heat storage tanks
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TECHNISCHE
WIEN (A) District heating potentials in Austria

Vienna University of Technology

Estimating the DH potentials based on a calculated
spatial heat demand density distribution

1. Calculating the generic plot ratio (floor area per land
area) and heat density distribution using publicly
available GIS & building census data

o Generic 50x50 meter grid for Austria (~34 mio. grid cells)
2. Cluster grid cells to potential DH networks

3. Calculate scenarios for the evolution of the building
stock

4. Calculate the investment costs for the DH distribution
network

» Specific investment costs used as indicator for the
DH potential

Andreas Miiller
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