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v' Heat storage integrated in a DH system*

*source: Martin & Thornley, Tyndall Centre for Climate Change Research
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1. DH Network Configuration, Topology & Modeling
(Graph Model)

Calculation of heat costumer load profile
Determining heat storage layout and volumes
Generating cost function

Optimization with Genetic Algorithm

Result and Discussion
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Summary and outlook
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Max: 950,55 kW
Min: 26,00 kW
Mean: 290,96 kw

Yearly heat energy load in the network
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Determining heat storage layout and volumes
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Qsp= Msp Cpsp dTSp:VSp Psp CPsp (Tlsp'TZSp )

Load [kW]

Max: 950,5 kW
Min: 563,7 kW

Mean: 739.0 KW Heat consumption line in a winter type day
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Storage loading
|' Storage unloading

QsplJ] : heat capacity of the storage g mow — i
My, [kg] : mass of the storage % oo

Cpsp[J/kgK] : specific heat of storage media (water) % Joom

dT,[K] : temperature difference in storage 10000

Vgp[m?] : volume of the storage T S S S PSS S S S S L LIPS PSP S
Psplka/m?] : density of storage media

T15p[°C] :temperature of loaded storage o

T15p[°C] : temperature of unloaded storage
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Generating Cost function, interpolation | F
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Generating non linear
cost function
(Network, CHP, Storage)
F(d), F(Vol), F(kw),
interpolation s
o Ausgleichsfunktion: 4361 x pO5[€/kW,] @
- B Datenszenario #1 : : A it i: e P
N Elektrische ;.eis'ung in kW | | |
Z f(CHP) + f(DHS) + f(Heat Storage)

Volunen [1]
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Summary of GA method
Population GA Operators
Optimization steps using Genetic
Algorithm Mutation
A
Objective function — cost ‘

) . Crossover
function (non linear) A
Constraints: I
- Capacity of CHP Reproduction

: _ A
- Capacity of heat storage Evaluation
Upper bound v
Lower bound Fitness value

Evolution Environment

Genetic Algorithm Evolution Flow
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Result and Discussion
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Results & Analysis

o Network type 1 has the lowest
investition cost but require
more heat energy

o The energy efficiency reached
by network type 3, but it
needs higher initial
investment.

o Network of type 2 has
medium efficiency of cost and
energy, depends on the
installation volume of the heat
storage and its location as
well.

o Network type 3 requires
higher cost, but it offers
higher heat supply security
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» Detail calculation of storage volume by utilizing learning algorithm

« Control on heat customer side (demand side management)

Increases efficiency of the heat production

« Combination of heat sources (solar cell, geothermal, etc.) in the

network is possible using the same method

« Other layout combinations (close loop, more heat sources) should

be investigated as well.

« Comparing the result with operational data of the heat production

plant with optimization, data integration and performance testing.
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Thank you very much

Questions?
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