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PV + HP FOR DOMESTIC HOT WATER

PV + HP FOR SPACE HEATING AND COOLING
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INTRODUCTIONBOILER + SOLAR THERMAL  vs. HEAT PUMP + PV 

BOILER                                
+                                  

SOLAR THERMAL

HEAT PUMP                                
+                                  

SOLAR PV

η=50% η=14%x3.5=50%

COP=3.5
1 kWhE

3.5 kWhT

SC=50-60%

VS.
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230V

EDHW=6.2

EU,HT=1.1

EU,HP=6.7
EL,HT=1.1

EL,HP=2.0

EL,GRID=0.9 EL,PV=2.2

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 

ELOS=1.6 EU,TOT=7.8 
kWh/day

Vol = 190 liters
HP: 450 W
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kWh(nRPE)

EU,TOT=6.2 kWh/day for DHW

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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230VEDHW=6.2

EL,HP=

EL,GRID= EL,PV=

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 

ELOS=

Vol = 110 liters
HP: 250 W
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Vol = 110 liters
HP: 250 W

SC%?
PF?
PE_SAV?

CONFORT?

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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230VEDHW=6.2

EL,HP=

EL,GRID= EL,PV=

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 

ELOS=

RUNNING IN 
THE LAB
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HP ON 4h
SOLAR: 3 h, GRID: 1 h

HP OFF 20h
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EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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EXPERIMENTAL RESULTS ON HEAT PUMP + PV 

230V

RUNNING IN A 
REAL GYM

PV vs. ST

TERTIARY 
BUILDINGS
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EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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6 consumptions
q = 6 L/min

08/05/2016

MODELING THERMAL STORAGE FOR DHW
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PV + HP FOR SPACE HEATING AND COOLING
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PV + HP FOR SPACE HEATING AND COOLING

EVAP4COOLING
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PV + HP FOR SPACE HEATING AND COOLING

EVAP4COOLING

PV 
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PV + HP FOR SPACE HEATING AND COOLING

EVAP4COOLING
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PV + HP FOR SPACE HEATING AND COOLING

EVAP4COOLING
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PV + HP FOR SPACE HEATING AND COOLING

NEW NATIONAL 
RESEARCH PROJECT
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