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High temperature heat pumps up to 160°C
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CLOSED LOOP HEAT PUMP y, | | .

Compressor D b F
adaption to high temperatures applications r ':J

Viking Heat Engines AS —~. Lubricant by Fuchs Schmierstoffe GmbH
Piston compressor 7 yizy - " .
( Providing sufficient viscosity for the compressors,
Bitzer Kiihimaschinenbau GmbH [ : \."_/ compatibility with OpteonMZ, chemically stable
Screw compressor —N\— / jﬁ
ﬂ up to 160°C H about 80°C
— —

—

Industrial heat source Evaporator

Condenser C—i, Heat supply for

industrial drying

— —

Wienerberger AG & Agrana Starke GmbH

—> >
N
OpteonMZ as refrigerant by Chemours -~ ~ J Expansion valve
non flammable, non explosive,

non toxic, low GWP @I® @ @

source: DryFiciency project ~ APA-AUFTRAGSGRAFIK



STARCH DRYING T

c R4y

< e e
W Exhaust air
STARKE ~200 t/h@52°C

(48% RH)

Dry product

14 t/h
(10% moisture)

Intermediate circuit =

(Water) Dr‘gF

S 140°C
Condenser
Wet product @ Closed loop
(35-40% moisture) heat pump

Drying
agent (air)



BRICK DRYING . | | P

I"l o® \E
Wienerberger Cooling air from ambient D r g F

Building Materlal Solutions

~1000 °C
Fired Brick | 5 &5 5 566 | Dry Brick
- Gas burner iifi -
20 °C
50°C Kiln
400°C 180°C
. Hotk_alir L L CEEEEE : Drying agent (air)
rom kiln '
: 70 th@115°C
: i i (2% RH)
E 100°C E
H LlCondenser: H
: 120°c Intermediate circuit '
P~ 1
E X @ (Water) 5 :
H 1
. A4 : : Drgk i
Exhaust air 0°C [ L asie ].90°C ! :
. Evaporator '
50°C > heat [N M N e S I p— m———
(60% RH) 30°C recovery ["enos
= '
Wet product Rel. humidity Dry product

N H N H N N
10t/h- i&ifi Recirculatonfans «asi-;i

(28% moisture)
Temperature

o Tunnel Dryer dring capacity 2.6vh

moisture)




HEAT PUMP CYCLE LAYOUT
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data points represent >10h of stationary operation 10
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heat supply temperature & 138°C 120°C
final energy reduction W 2388 MWh/a = 72% 2163 MWh/a = 82%

primary energy reduction r') 1690 MWh/a = 46% 1904 MWh/a = 66%

CO, emissions reduction ’ 659 t/a = 73% 592 t/a = 83%

28.04.2022 reductions compared to a natural gas burner with the same heating capacity 12
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« Steam generation with heat pumps
» Combination of heat pump and steam compression
« High lift applications due to process optimization
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heat pump market potential, Renewable and Sustainable Energy Reviews, Volume 139, 2021.
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+ successful component and system development for high temperature applications
- well suited compressors, lubricant and refrigerant

- stationary operation of the demonstrators with satisfying performance

+ ca. 8000 h operation hours achieved for both demonstrators until 08/2021

* heat pumps are a future proof process heat supply technology -
- lower energy consumption and reduced CO, emissions by waste heat recovery N

 large multiplication potential for processes with process heat of up to 160°C
* process integration is decisive to realize efficient solutions
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