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Computer Science Department @UniVr

— piu di 260 persone
— 80 strutturati
— 120 PhD, AdR
— 5 admin
— Competenze: Matematica, Fisica, Informatica,
Ingegneria Informatica
— Dipartimenti di eccellenza 2018-2022 (MIUR)
— Computer engineering for industry 4.0
— Finanziamento di 8 M€
— Ricerca ed Innovazione (2014-2021)
— 4.1 M€ progetti di ricerca
— 5.1 M€ contratti con imprese
— 6 spin-off
— Computer Science Park
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GHOTEM: Heating Load Prediction in District
Heating Networks
GHOTEM Q Veneto
Clima Energia
= 5. 7M€ funding
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Objectives:
-- Forecasting heating load of power stations from weather and social factors
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Heating load generation in district heating networks

[ Operating principle of a district heating network ]
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* Power generation splitin 3 stations: CCC, CRV and CSD

« CCC (main station)
« cogeneration engines fueled by natural gas (base load)
« gas-fired boilers (peak load)
* high temperature heat pumps

« CRV: foundry waste heat

« CSD: gas-fired boilers
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wind n
speed 7O workday
weekend

Residential buildings Commercial buildings

[Weather and social factors used to predict the amount of heat to produce]
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Linear regression model Neural network
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To keep both interpretability and predictive ability we used a
multiequation multivariate linear regression model
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Predictions: some results

(1) Min RMSE (2) Max RMSE
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Variables

a) variables selected in each equation of model M
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Advanced analysis: model parameters

K Some predictors arh

selected only in
some models

» Some predictors have
a positive effect on
the heating load

» Other predictors have
a negative effect
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Advanced analysis: comparison with other models

Mon

Average error of four types of models: comparison
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The proposed model
obtained the lowest
average error of all four
models compared
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A public version of the software was released at
https://github.com/XModeling/XM/tree/master/XM_HeatForecast

A more specialized version was installed on the AGSM systems
An error reduction of about 24% was achieved with respect to

models previously used by AGSM.
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XM _HeatForecast:

Heating Load Forecasting in Smart District Heating
Networks

The Sixth International Conference on Machine Learning,Optimization and Data Science
July 19-23, 2020
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Symbolic methods

Probabilistic methods
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