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INTRODUCTION

120 liters at 60ºC

Demand =7 kWh/day
Demand =2500 kWh/year
Demand =25 kWh/year/m2

Domestic Hot Water

Thermal needs for Domestic Hot Water production
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INTRODUCTION
BOILER + 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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EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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PROTOTYPE
UMH-DHW1

230V
24V

ELOS=1.6

EDHW=6.2

EU,TOT=7.8 
kWh/day

EU,HT=1.1

EU,HP=6.7
EL,HT=1.1

EL,HP=2.0

EL,GRID=0.9
EL,PV=2.2

EU,TOT=7.8 kWh/day

EL,GRID=0.9 kWh/day

PEnR=1.8 kWhnRPE/day

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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EU,TOT=7.8 kWh/day for DHW

EXPERIMENTAL RESULTS ON HEAT PUMP + PV 
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EXTENSION OF THE RESULTS
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230V
24V

THERMAL STORAGE FOR DOMESTIC HOT WATER

35 45 50 55
7 444,5 505,5 527,4 554,2
10 448,5 509,7 534,5 564,5
15 455,0 516,7 546,3 581,7
20 461,6 523,7 558,1 598,9
25 468,1 530,6 570,0 616,0
30 474,7 537,6 581,8 633,2
35 481,2 544,6 593,6 650,4
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)

TANK TEMPERATURE
PCOMP 35 45 50 55

7 2,71 2,19 1,82 1,68
10 2,96 2,38 1,99 1,82
15 3,37 2,70 2,28 2,06
20 3,79 3,01 2,57 2,29
25 4,20 3,33 2,85 2,52
30 4,61 3,65 3,14 2,76
35 5,03 3,96 3,42 2,99

TANK TEMPERATURE
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COP
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230V
24V

THERMAL STORAGE FOR DOMESTIC HOT WATER
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04/05/2016
6 consumptions
q = 4 L/min

04/05/2016

05/05/2016

THERMAL STORAGE FOR DOMESTIC HOT WATER
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12/05/2016
6 consumptions
q = 6 L/min

07/05/2016

08/05/2016

THERMAL STORAGE FOR DOMESTIC HOT WATER
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12/05/2016
3 consumptions
q = 6 L/min

11/05/2016

12/05/2016

THERMAL STORAGE FOR DOMESTIC HOT WATER
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20/05/2016
1 consumptions
q = 4 L/min

21/05/2016

22/05/2016

THERMAL STORAGE FOR DOMESTIC HOT WATER
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• Simulation is needed
• Affects on COP
• Affects on HP work

COMMENTS ON STRATIFICATION
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