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Optimization problem

Parameters

- Decision parameters:
e diameters of the pipes
* (insulation thickness)

- Objectives:
* CAPEX
* Pumping cost
* (thermal power)

—

« Constraints :

e Satisfaction of the
consumers

* Fluid velocity

* Absolute pressure -
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m Validation method

Generation of
reference solution
for the optimization

Optimization results

) Local sizing method
using our framework

Comparison of the
results
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Boundary condition:
Pressure =2 bars

WY T JO Sayduelg

Total power demand

50 MW : 2,5MW for each SST except SST10 : 5SMW

Total length

10km main supply line + 10 km main return line
1km branch supply line + 10 km branch return line

Boundary condition

P=2 bars on return line at boiler

Temperature primary circuit

90°C/40°C

Temperature secondary circuit

70°C/50°C
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Constraints :
Absolute pressure < 25 bar
Fluid velocity <5 m/s

Consumer heat demand
satisfaction > 98%

Optimization :
Individuals : 300
Generations : 300

Mutation probability : 0,2
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Validation Test case

10 Substations + 9 branches : convergence

Evolution of hypervolume in optimization
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Validation Test case

10 Substations + 9 branches

1\
Total cost
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Conclusion

- Presentation of an optimal sizing method for pipe diameters in DH networks

- Validation methodolodgy for optimal sizing in DH network approaches

- Validation of the framework with branched networks
* Elaboration of a reference solution for a branched test case
 Comparison to optimization results
— Great quality of the Pareto front and good convergence

- Comparison to a local sizing method
e Optimal solution are at least 7% less costly in tested cases
* (Qualitative difference in the solutions
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m Any questions ?

Thank you for your attention !

Any questions ? Yannis.merlet@cea.fr
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