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WE TAKE CARE OF YOUR
WELL-BEING

Heat pump systems from
2-1500 kW

« Development, production and distribution

of efficient, regenerative thermal energy systems
 Provider of intelligent energy management

in connection with PV systems

DIE ENERGIEFAMILIE
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AIR / WATER HEAT PUMPS

monobloc outside

DIE ENERGIEFAMILIE

5]

AL Twin / AL Max

" 32/ 60

3 el

AERO ALM iPump ALM
28/ 4712 2-8/ 4-12

6-15 / 10-24

monobloc inside split systems

AERO ILM '
"3 AERO SLM WPump A
3-11/6-17
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BRINE & GW / WATER HEAT PUMPS iD

R410A R134A with higher outlet temperature

TERRA SWM TERRA SW TWIN TERRA SW MAX (DUO) TERRASWTWINH  TERRA SW MAX H (DUO)
3-13/6-17 20/26/ 35/ 42 55/85/110/ 140 13/ 22 35/50/70/90
(170) / (220) / (280) (140) / (180)
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NAVIGATOR 2.0 [

We will see more of that later ...
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CONNECTIVITY of HEAT PUMPS [




“THE BENEFIT & MAIN GOAL in

IE ENERGIEFAMILIE

Why even connecting the heat pump with the PV system?
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mLiaudhalthstrdmpreis » Revenues for feeding in decreases
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Grid-Parity

» The price for electricity from the grid is
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» Use this gap for a cost advantage
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Grafk 1: vergiech der kostenent = FQCUS: SELF CONSUMPTION of PRODUCED ENERGY
& USE OF ENERGY ACCORDING TO AVAILABILITY

Deutschland.
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DE: 
Einspeisung: https://www.photovoltaik4all.de/aktuelle-eeg-verguetungssaetze-fuer-photovoltaikanlagen-2017
Juli 2022 6 c / kWh (1-10kWp)

Strompreis: https://www.energie.web.de/ratgeber/strom-faq/strompreis-entwicklung/#:~:text=Im%20Juli%202022%20lag%20der,%2C30%20ct.%2FkWh.�Juli 2022 37 c / kWh
Sep. 60 c / kWh

Gap over 30 c / 54 c for kWh





COMMUNICATION between PV and HP

No communication Restricted communication

Oorl

direct communication

Transmission of PV yield &
energy surplus (power meter)

T
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MAXIMIZING SELF CONSUMPTION iD

direct communication
Maximizing self consumption:
Keeping the energy surplus nearto O

l. [ ] 1 | Direct communication
T i f PV yield & B . : :
ransmisson of PV yie
energy surplus (powermeter) .E- ol
| I Energy

E
|| nergy surplus consumption
m nly

—> NEED OF INTELLIGENT, MODULATING HEAT PUMPS
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MODULATING HEAT PUMP

DIE ENERGIEFAMILIE

Solar eclipse: Power consumption of the
20th of March 2015 heat pump

7 kKW

6 kKW

5 kKW

4 kW

3 kw

2 kKW

1 kwW

o08:00 10:00 12:00 14:00 16:00 13:00
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WHERE TO STORE THE THERMAL ENERGY? [

IE ENERGIEFAMILIE

Using the surplus of energy (PV yield):
* To overheat the domestic hot water storage
« To overheat the heat buffer

» To overheat the building

* To overheat the rooms
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INTELLIGENT OVERHEATING (one year) iD

PV PV
Without overheating With intelligent overheating
1000 - - PV to heat
Feedin | pump

5 0

5 Z mof

E g

1T} g o

Grid to
heat pump

» Less feed in
» Less energy consumption from the grid
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HH = Household
1 Jahr Durschnitt über 24h
5,2 kWp PV Anlage
Bezieht sich auf Speicherüberhöhung

Purple: Grid to Household
Yellow: PV to Household
Blue: PV Feed In


RESEARCH - PROJECT iD.

IE ENERGIEFAMILIE

Optimizing PV self consumption:
» Connecting the PV to a modulating air-source heat pump
« Using the storage (buffer) as a thermal energy storage
» Using the building as a thermal energy storage
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DESCRIPTION [

» Single Family House with a 140 sgm
 Buffer for heating and a freshwater station for DHW

* PV with 5,2kWp

» Heating demand 6726 kWh / a
 DHW demand 2980 kWh / a
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2 Stöcke
Heating demand for 21°C room temperature
DHW demand with 45° ZAPFTEMPERATUR


“COMPARISON in
FOR AN EASY UNDERSTANDING WE WILL COMPARE:

1. Using a 2000 Liter buffer without overheating
2. Using a 2000 Liter buffer with intelligent overheating

WHAT IS OUR BENEFIT? e Can we decrease the grid consumption?
TIME TO TAKE A GUESS: * Can we increase our self consumption of PV yield?

Seite 21 WARMEPUMPEN AUS OSTERREICH


Presenter-Notizen
Präsentationsnotizen
2 Stöcke



"LESS GRID CONSUMPTION (HEAT PUMP) iD

Heat pump grid and PV consumption

800 Liter Buffer

2000 Liter Buffer |70 e 6200

Overheating 800 Liter Buffer

Overheating 2000 Liter Bu're_ N SN ) 2 175

Overheating 800 Liter Buffer & Building 3K (IT)

Overheating 2000 Liter B _
overheating 800 Licer sy USING A 2000 LITER BUFFER WTIH OVERHEATING, b
HALFS THE GRID CONSUMPTION OF THE HEAT PUMP.
Overheating 2000 Liter Bu e
0 500 1000 1500 2000 2500 3000 3500 4000

m Heat pump grid consumption  ® Heat pump PV consumption
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Unterschiedliche Strommengen:
- Überhitzen schlechterer COP


HIGHER SELF CONSUMPTION (PV YIELD) iD

Usage of PV Yield in kWh

800 Liter Buffer A0 S 667

2000 Liter Buffe

Overheating 800 Liter Buffer

Overheating 2000 Liter Buffe<

Overheating 800 Liter E -
Overheating 2000 Liter B USING A 2000 LITER BUFFER FOR OVERHEATINCI, -
Overhentine 800 Licor & MULTIPLIES THE PV CONSUMPTION OF THE HEAT
verheating 800 Liter By p yMP BY NEARLY 5 - WHICH DECREASES THEPV |
Overheating 2000 Liter By FEEDIN AS WELL. r
6000 7000

m Heat pump PV consumption = PV Feedln
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OVERHEATING building = LESS COMFORT?

Overheating the building doesn’t really mean that the room temperature is rising. But even when, the
rooms will be controlled by a single room regulation.

DIE ENERGIEFAMILIE
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"COMPARISON [

1. Using a 2000 Liter buffer without overheating
2. Using a 2000 Liter buffer with intelligent overheating

e Can we decrease the grid consumption?

WHAT IS OUR BENEFIT? Yes, by  haf

e Can we increase our self consumption of PV yield?
Yes, multiplied by 5.
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CONNECTIVITY [




LIVE ENERGY DISTRIBUTION

20.09.2022, 10:23

DIE ENERGIEFAMILIE

Raum
Soll 22.5 °C 4=1st 22,8 °C
iy Vorlauftemperatur
Gl Soll 29.3 °C 4=t 20.6 °C

=B |-Iv 3.2 KW /ﬂ\

+9.2W = 296 W

ol |
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STATISTICS OF ENERGY DISTRIBUTION

Monat Jahr Gesamt

£I Energieherkunft: ] Protovottaik [ Netzbezug [ Battericentiadung

Energieverwendung: . Hausverbrauch Warmepumpe . Netzeinspeisung . Batterieladung

DIE ENERGIEFAMILIE

@ 20.09.2022, 10:23
Statistik | Stromfluss

20.09 7.1 kWh
Eigenverbrauchsguote: 94.1 % Autarkisgrad: 43.7 %

30.6 kWh

Eigenverbrauchsguots: 56.8 % Autarkisgrad: 31.2 %

18.09 34.0 KWh

il
e

Eigenverbrauchsguote: 82.8 % Autarliegrad: 34.4 9
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"FUTURE OF ENERGYMANAGEMENT [
s B e & A |

» Decreasing load peaks
* Individual control of each component

» Optimized use of energy and efficiency

Cost variable tariffs
Weather forecasts
Optimized PV consumption

* [ncreased self consumption or even energy autarky
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"COST - VARIABLE TARIFFS ip

IE ENERGIEFAMILIE

€ 22.09.2022 >

25

30
80 a5
70

« Agap upto 40 c/kWh-onanormal day (exactly one week ago)
 Big potential for the heat pump: a lot of consumption (in HH), whilst being dynamic
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aWATTar DE 23.09.22 Tarif Hourly


“THE KEY [

USE OF ENERGY ACCORDING TO AVAILABILITY
& USE OF ENERGY ACCORDING TO THE PRICE
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aWATTar DE 23.09.22 Tarif Hourly


HEAT PUMP REGULATION [

20.09.2022, 10:39

iDM already implemented cost variable tariffs — to decrease the price for energy
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PRICE DEPENDEND OPERATION (1 WEEK)

Laufverhalten der Warmepumpe in Abhangigkeit vom Energiepreis

DIE ENERGIEFAMILIE
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Warmwassertemperatur —— Aufnahmeleistung Warmepumpe ==Fnergiepreis emmn(CAP

We can see the starts of the heat pump in the local minima of the energy price
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CONCLUSION [

» PV systems need a direct communication to the heat pumps for
optimized self consumption

« Heat pumps are intelligent and can use the energy surplus to overheat
buffer & building

* Anintelligent communication to the grid is needed for decreasing peak
loads & gaining advantage in terms of prices for energy

direct ‘| direct

communication communication
<€ > | <€ >

T

Pl N
storing thermal
energy /ﬂ\

i
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There 1s no PlanetB

Intelligent heat pump systems in
connection with photovoltaic systems
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