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NETWORK MODELLING

OPTIMAL OPERATION

Proper modelling approaches for operational simulation and optimization of large district heating networks Elisa Guelpa, Vittorio Verda



APPLICATION

The largest district heating
network in Italy:

« 55% of the buildings are
connected (700.000
inhabitants)

« 800 km of double pipes

« 182 distribution
networks
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NETWORK MODELS
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NETWORK MODELS

TOPOLOGICAL NETWORK
DESCRIPTION
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1. FLUID DYNAMIC MODEL
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COMPACT FLUID DYNAMIC MODEL
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. COMPACT FLUID DYNAMIC MODEL
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I RESULTS

EVALUATION OF MASS FLOW IN THE ENTIRE NETWORK
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/. COMPACT THERMAL MODEL

2. CLUSTERING
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2. RESULTS
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RESULTS - LOAD
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APPLICATION

Optimal installation of 12 MW heat pump on the return network.

Analysis of the possible locations and the various operating
conditions along the year. Evaluation of the thermal losses and
effects on the thermal plants.

. . ;
12000 | %
8000 11 das

10000 -

8000 [

6000 6000

4000 4000

2000 2000

1 1 1 Il L Il L 1 1 1 1 L
-2000 0 2000 4000 6000 8000 -2000 0 2000 4000 6000 8000



CONCLUSIONS

FAST MODELLING
OF DISTRICT
HEATING
NETWORKS
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