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Sviluppo e validazione di uno strumento per il monitoraggio e la diagnosi di un sistema multi-energia

WP 3 - obiettivo
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WP 3 - obiettivo

Struttura dello strumento diagnostico
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Measurements

Prediction model + threshold-based criterion

DATA-DRIVEN DIAGNOSTIC 
METHODOLOGY

PHYSICS-BASED DIAGNOSTIC 
APPROACH

Subsystem model + optimization algorithm

Health 
indices

Fault type
Fault magnitude

Alert & subsystem identification

 Funzionamento stazionario

 Funzionamento stazionario e transitorio

Approccio data-driven

Identificazione del 
sottosistema guasto

Goal

Approccio physics-based

Identificazione della tipologia e 
dell’entità del guasto 

Goal



WP 3 – approccio physics-based

Modellizzazione del sistema multi-energia
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EER = xABS⋅EERnom

Frigorifero ad assorbimento (ABS)

EERnom Pcool,measxABS

Pth,calc

ηth = xGB⋅ηth,nom

Gas boiler (GB)

ηth,nom Pth,measxGB

Pfuel,calc



WP 3 – approccio physics-based

Modellizzazione del sistema multi-energia
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loadel = f(Pel,meas,Ta,Pel,nom)

ηel = f(xel,CHP,Ta,loadel,ηel,nom)

loadth = f(xth,CHP,loadel)
Pth,calc = f(loadth,Ta,Pth,nom)

Pfuel,calc = f(Pel,meas,ηel)

ηtot = f(Pel,meas,Pth,calc,Pfuel,calc)

ηth = f(ηtot,ηel)

Cogeneratore (CHP)

Pel,meas

Pfuel,calc

xel.CHP xth,CHPTa ηel,nom

Pth,calc

Pel,nom Pth,nom



WP 3 – approccio physics-based

Modellizzazione del sistema multi-energia

17/07/2024P.R. Spina 6

Pompa di calore (HP)
(energia termica)

COPnom

ηII,nom = f(COPnom,Tmean,evap,nom,Tmean,cond,nom)

ηII,corr = f(ηII,nom,Tin,evap,meas)

COPcalc = f(xHP,ηII,corr,Tmean,evap,meas,Tmean,cond,meas)

Tmean,cond,nomxHP Pth,meas

Pel,calc = f(COPcalc,Pth,meas)

Tmean,evap,nom Tmean,cond,measTmean,evap,meas



WP 3 – approccio physics-based

Modellizzazione del sistema multi-energia
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Frigorifero a 
compressione (CC)

EERnom

ηII,nom = f(EERnom,Tmean,evap,nom,Tmean,cond,nom)

ηII,corr = f(ηII,nom,Tin,cond,meas)

EERcalc = f(xCC,ηII,corr,Tmean,evap,meas,Tmean,cond,meas)

Tmean,cond,nomxCC Pcool,meas

Pel,calc = f(EERcalc,Pcool,meas)

Tmean,evap,nom Tmean,cond,measTmean,evap,meas



WP 3 – approccio data-driven

Dati di input 
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WP 3 – caso studio

Campus dell’Università di Parma
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GB 1 GB 2 GB 3 GB 4 GB 5

Collettore mandata

Teleriscaldamento

Collettore ritorno

Teleriscaldamento

CHP

HTHPLTHP

Pozzi
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