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Introducing heat pumps in the German building stock
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Energetic Modelling
Vapor compression system
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m Air-to-water heat pump (ASHP)

m Compressor
= Efficiency based

m Heat Exchanger (Condenser, Evaporator)
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m Expansion Valve
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m Simple PI control
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m Coupling of the acoustic signature via the rotational speed of their corresponding components

m Polynomial fit to increase simulation speed
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m Calculated sound power levels (SPL)
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m Model-free, real-time optimization
_ o u — fan speed
m Functional principle

= Perturbation of control input (fan speed)

y — objective funtion e.g. Pcompressor

= Measuring system output (objective function)
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m Objective function
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m Activating ESC after 200 sec
m Different values for parameter a result in variing fan speeds according to objective function
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Summary
m Coupling of energetic and acoustic modelling was succesful

m Implantation works in MatLab

m Energetic acoustic optimal operation identifies optimization
potentials in design and operation

Outlook
m Testing control in the lab

m Evaluating different refrigerant models

m Introducing ecologic optimal control as third part

COP

normalized fan speed

Variation of fan speed at constant operating requirements
T T T T T

3.6 1 ‘ "
COP (system) - "
3.4 — — —COP (excl. fan) -7 N
= SPL Heat pump /”” <%
= = =SPL Fan s
3.2 S S
---------- SPL Compressor =
A 65 0
2
N
S 4 60 8
..................... S
...................... °
26 2
o
55 0
24 ”
- - -
gol ===p=="7 ! L : : : 50
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Normalized fan speed
— =
(L u
‘ —— 0 =() 5
a=0
09r |
0.8
0.7
0.6
0.5
0.4

200 400 600 800 1000 1200 1400 1600 1800
time in seconds

E.ON Energy Research Center



