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 Hydraulic schematic

2. Heat Rejection Unit 3. PV Modules and Inverter

6. Heat Pump -

Cooling machine

4. Cold Ceilings

5. Cold Storage
7. Hot Storage

1. Measurement Equipment 

and Data Acquisition



System
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 Main Components

PV modules (Meyer Burger) – south oriented

Cooling machine (HP; ait / Nibe) & storage tanks.



System
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 Main Components

Cold ceilings (Zehnder) installed in the Lab.

Outdoor unit



System states
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Room Cooling Circuit

1. Start Room Cooling.

2. Stop Room Cooling.

Etc.

Cold Preparation

1. Charging the cold storage, heat recovery to preheat DWH.

2. Charging the cold storage, heat rejection to the ambient.

3. System Stop.

Etc.

Domestic Hot Water (DHW) profile
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Charge cold storage

heat rejection to the ambient
Charge cold storage

heat recovery to preaheat

domestic hot water (DHW)
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 Stop Room Cooling (example) Room Temperature > 23°C



climatic conditions
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 Room temperature
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Measurement results
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Irradiance, PV Power Output, Module Temperature 8. Sept. 2015
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Measurement results

10

0

5

10

15

20

25

30

35

40

45

50

0

5

10

15

20

25

ai
r 

h
u

m
id

it
y 

rh
 [

%
]

Te
m

p
e

ra
tu

re
 T

 [
°C

]

Temperature Curve of the Cold Ceilings 8. Sept. 2015
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Measurement results
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 System control

Charging cold storage

heat rejection to

the ambient

Charging cold storage

heat recovery to

preheat DHW

System StopSystem Stop



Measurement results
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 Outlook

 Partners

1. Implementation of additional system operation states

- Free cooling

- Preparation of DHW in winter time

- Defrosting

2. Development of additional control strategies

3. Find out the relevant parameters for scaling up the

system


