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Generic District Heating System Model

Structure and properties of the generic district heating system model
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Workflow: Generic Heat System Model o
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Generic Heat System Model o~
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Thermodynamic Power Plant Models

Betriebsfeld bei T\, = 90°C

0 5 10
Elektrische Leistung in MW

15

TESPy-Simulation solph-Komponente

18.05.2021

intercooling

)

100 T Y O s Internal Combustion Engine
) -”
(3 @ Z 0 . * @Gasengine
£ 80 . —
— 2 7 . . * Flue gas cooling
S 4| 60 - ] .
N N = 50 o me o ese 0 see o -. . SOlph Bypass
TESPy
D_O %0 30 40 50 60 70
Wiarmestrom Oin MW
Betriebsfeld der GuD-Anlage bei 90 °C
Combined Cycle Extraction Turbines & 175
J —] 150
* Combined gas and steam power &) > OIS o
~ = ’
SySte m m %;D 100] .‘..'-
* Exhaust gas recovery in the waste heat 27 <
boiler I Z = | soih
. . o . . . %1 e TESPy
* Extraction circuit in the steam circuit 0 | ! . .
0 20 40 60 80
Wairmestrom Qdot in MW
- Fog Heat Pump
2 £
s 110
220 1oo§ e Type: Water heat pump D—@
o Q
2 £ . .
- 05 * Refrigerant: Ammonia @
2 5 . . . | <
. - Superheating with two-stage —(




A ZN ES ZENTRUM FUR NACHHALTIGE ENERGIESYSTEME
V HOCHSCHULE | EUROPA-UNIVERSITAT FLENSBURG

High-temperature heat pumps in district
heating systems

Technology perspective for short- and medium-term use in
multivalent systems
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Objective and methodology @ifreissmann  G2A

Objective

e Technology assessment
—> Which concepts are particularly attractive under which conditions?

Methodology

* Evaluation approach
— Operationally optimized plant deployment
— Investment calculation to evaluate probability realization

— Calculating hourly emissions of the district heating system in comparison
to the overall energy system as a measure of system beneficiary



MethOdOlOgy @ijfreissmann VA

General workflow

Input Data Simulation Output Data

e Unit commitment ¢ Unit commitment time
optimization series
e Economical and ecological
results

¢ Characteristics
e Time series
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Work packages @ifreissmann (2

70-130°C  55°C 95°C 110-150"C

Work package 1
* Plant topologies
» Refrigerant
e Operating characteristics
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Work package 2
 Embedding options
* Multivalent supply structures
* Plant operation

Work package 3 = i —n—)
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