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Aplikace TC v prumyslu
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Pozadovane teploty

Sektor Proces Teplota [°C]
20 |40 (60 |80 (100 (120 (140 |160 (180 |200

Suseni 90 - 240

Papirensky pramysl Vevaren’l 129,180

Béleni 40 - 150

Odbarvovani 50 - 70

Suseni 40 - 250

Odpariovani 40 - 170

Pasterizace 60 - 150

Sterilizace 100 - 140

Vareni 70 - 120

Potravinarstvi Destilace 40 - 100

Blansirovani 60 - 90

Sparovani 50 - 90

Zahustovani 60 - 80

Temperovani 40 - 80

Uzeni 20 - 80

Destilace 100 - 300

Komprese 110 - 170

Al Termoforming 130 - 160
Chemicky pramysl —

Koncentrovani 120 - 140

Vareni 80 - 110

Bioreakce 20 - 60

Automobilovy pramysl [Liti pryskyfic 70 -130

. L Povrchova uprava 20 -120

Strojirenstvi =
Cisténi 40 - 90
Béina TC <80 °C - Priimyslova TC <100 °C Prototypova TC 100 - 140 °C Vyvojova TC >140°C
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Pozadovane teploty

Sektor Proces Teplota [°C]
20 (40 |60 |80 |100 (120 |140 |160 (180 (200

Suseni 60 - 200

Moreni 20 -100

Odmast'ovani 20 -100

Zpracovani kovt Galvanické pokovovani 30 -90

Fosfatovani 30 -90

Chromatovani 20 - 80

Cisténi 40 - 70

Vstrikovani 90 - 300

Zpracovani plasta Suseni granulatu 40 - 150

Predehrev 50 - 70

Barveni 40 - 160

S NI Suseni 60 - 130

Textilni pramysl =

Prani 40 - 110

Béleni 40 - 100

Lepeni 120 - 180

Lisovani 120 - 170

Drevozpracujici Suseni 40 - 150

pramysl Naparovani 70 - 100

Mofreni (barveni) 50 - 80

Mofeni (proti Skiidciim) 40 - 70

Tepla voda 20 - 110

L. Predehrev 20 - 100
Razné sektory TR e 7

Myti / Cisténi 30 - 90

Vytapéni prostor 20 - 80

BeznaTC<goec [l  Pramystova 1€ <100°C Prototypova TC 100 - 140 °C Vyvojova TC >140°C
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Technologie

Otevieny systém
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| High temperature lift of 50-60 K
l to provide high temperature steam up to 160°C
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T "J"  Condensate
1\ — J

Excess steam from drying
—>

Steam turbo compressor by Rotrex AS
Based on turbo-charger technology
from the automotive sector

/ Oil free compressor design

APA-AUFTRAGSGRAFIK

Compact design enabling
cost-effective products source:dryiciency project

https://www.ait.ac.at/fileadmin/user_upload/Open-loop-HP.png

Uzavieny systém

Kompresorové tepelné ¢erpadlo
P P P Sorpéni tepelné Cerpadlo

Compressor
adaption to high temperatures applications

Viking Heat Engines AS p Lubricant by Fuchs Schmierstoffe GmbH
Piston compressor 3 .
Providing sufficient viscosity for the compressors,
Bitzer Kiihlmaschinenbau GmbH = /' compatibility with OpteonMZ, chemically stable
Screw compressor —NN—-

A —

| up t0 160°C i about 80°C

Condenser h—, Heat supply for l . L3
industrial drying T Industrial heat source Evaporator
B — —
. —
Wienerberger AG & Agrana Stirke GmbH
— — o
: =
OpteonMZ as refrigerant by Chemours Expansion valve

non flammable, non explosive,

non toxic, low GWP %® @ @

source: Dryficiency profect  APA AUFTRAGSGRAFIK

https://www.ait.ac.at/fileadmin/user_upload/Closed-HP.png
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Technologie
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ARPAGAUS, Cordin et al. High temperature heat pumps: Market overview, state of the art, research status, refrigerants, and application
potentials. Energy. 2018, ro¢. 152, s. 985-1010. ISSN 03605442. DOI: 10.1016/j.energy.2018.03.166

90°C -

Max. vystupni teplota [°C]
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ARPAGAUS, Cordin et al. High temperature heat pumps: Market overview, state of the
art, research status, refrigerants, and application potentials. Energy. 2018, ro€. 152, s.
985-1010. ISSN 03605442. DOI: 10.1016/j.energy.2018.03.166
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Uskali implementace

°C Integrace tepelného éerpadla Integrace tepelného €erpadla
* Dodavka tepla Integrace tepelného s optimalizaci na Grovni s optimalizaci na drovni

250 z kotle Cerpadla bez jednotky procesu
240 modifikaci

230 Heating Utility * Veétsi tepelné vyméniky * Vetsi tepelné vymeniky
« Optimalizace potieby » Optimalizace potfeby

Heating
Utility A

» Optimalizace procesnich

parametrd
190 Losses Losses

Heating
Utility

Cooling
Utility

Cooling
Utility

20 Cooling Utility Cooling Utility

Integration

IEA HPT Annex 58 High-Temperature Heat Pumps: Task 3 Applications and Transition — Strategies for the conversion to HTHP-based process heat supply [online]. IEA HPT, 2024.
Guideline for the development of a decarbonization strategy. Dostupné z: https:/heatpumpingtechnologies.org/content/uploads/sites/70/2024/04/27032024guidelinefinal.pdf
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Shrnuti

,Standardni“ TC (do cca 60 °C) — omezené vyuziti
Dostupné technologie primyslovych TC do cca 110 °C

TC pro vy33i teploty ve fazi vyzkumu (vyvoje)
Implementace TC do priimyslovych aplikaci musi zohlednit
pozadavky technologie

Pro efektivni provoz nutna uprava zarizeni Ci celé
technologie.

Zdroje informaci:

|IEA Project 58 + 68, Projekty EHPA (DRY-F),
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https://heatpumpingtechnologies.org/project58/
https://heatpumpingtechnologies.org/project68/
https://ehpa.org/projects/
https://dryficiency.eu/home
https://dryficiency.eu/home
https://dryficiency.eu/home

Dékuji Vam za pozornost

: Jifi HejCik
pae an i‘r‘ EU FSI VUT v Brné
o jiri.hejcik@vut.cz
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