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Modeling Context 4#7
DLR

"Exploring Energy Demand Dynamics”

Energy system design —

long term perspective:

« Climate change can have an effect on energy

- ?eﬂu[rerlnenltst,_ con;:eptts afnctl demand for heating and cooling caused by more
seninigell SUIRels e tie MLMLIRE intense temperature conditions.

operation of climate-neutral
energy systems.

« Demand for heating and cooling is a key aspect
= Feasibility of a sustainable and when analyzing the effects of climate change in

resilient overall energy system future scenarios.
over different scenarios.
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Modeling Baseline

DLR

WHAT. WHY:

= High resolution time series of heatlng
and cooling demand under diffg
climate change scenarios Heat

= Enrichment and flexibility of tools for
energy systems analysis

Modeling = |Impact on modeling of long-term future
sustainable energy system and climate
change mitigation

= Germany
= Residential and Commercial sectors

. ional spatial resoltion (NUTS2

WHO:
= Scientific community

» Energy system and market modeling
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Modeling Workflow
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Heating Demand Modeling
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~000 = The European Natural Gas
Demand database (ENaGaD)
= 4000 » Federal Network Agency from
5 Trading Hub Europe (THE)
2 3000
g
g = Dally time series from Jan 2015
; until Dec 2023
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Total domestic
» Power generation
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Gas Demand [GWh]
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Heating Demand Modeling

Preliminary results
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Heating Demand Modeling

Preliminary results DLR
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Gas Demand [GWH]

Heating Demand Modeling

Preliminary results

Time series graphical check (Modeled Heat Demand includes baseload)
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Modeling Workflow:
Degree-day Model for Cooling

DLR
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Modeling Workflow
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Climate Change Scenarios

Future period 2031-2060 with RCP4.5

/; ~ 30
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EURO CORDEX - Representative

Concentration Pathways (rRcr2.6, RCP 4.5,

RCP8.5)

Demand projection from 2020 until
2050

Multiregression analysis considering:

=  Socio-economic factors
(Population Density and GDP)

» Seasonal patterns change
(Winter — Sommer - Transition)

» Energy system adaptation
(future share of energy matrix)

BIH'IE““g stock-thermalanctechnical
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Climate Change Scenarios
Preliminary results DLR
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Climate Change Scenarios

Preliminary results
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Outcomes

Modeling:

» Demand for heating and for cooling must be treated and modeled separately (Parametrization by
differentiating between main energy sources, season, calendrical patterns.)

= Day of the week seems not to have an impact on heating demand
» Seasonal patterns is the main factor driven by changes on temperature for thermal modeling
= Developing of building stock and it thermal capacities is crucial but still missing in the modeling.

» Parametrization of degree-day model using year distinction is valuable for future climate change
projections

= Socio-economic aspects and their future development are relevant to the future climate change
projection model

Preliminary results

» Increase in average annual temperatures and a increase in max temperature might lead to a decrease
of heating requirements but an start/increase of the use of air conditioning.

» In Germany, the tendency is towards a decrease in heating requirements in residential and commercial
buildings and its consumption rate.

= Projection of future BPT values present increasing values, which is surprising if improvements to
thermal isolation in residential and commercial buildings are expected. Therefore, it is meaningful to
include the thermal characteristics of building stock.
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Modeling Workflow:
Degree-day Model

Challenges:

A
Energy Demand

» Proper determination of
heating/cooling power

coefficients
(non-thbear:;iln:emand) T_heat T_cool = Deman d fO r h e at| N g an d fO r
Temperature ~ COOlIng mUSt be treated

separately (Identification by
differentiating between energy
sources, season, calendrical
patterns.)

Degree-day model
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Modeling Workflow:
Degree-day Model for Cooling DLR
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