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Abstract

The vegan dairy producer New Roots AG in Emmental (Switzerland) has implemented an innovative
energy concept featuring a CO, (R744) high-temperature heat pump (HTHP) to sustainably produce
plant-based cheese and dairy alternatives. The HTHP technology provides both process heat and cooling
without the use of fossil fuels, which is essential for processes such as pasteurization, fermentation,
cleaning, and refrigeration during product manufacturing and storage.

The core system includes a transcritical CO; HTWP and a 40,000-liter stratified water storage tank,
enabling efficient seasonal energy management and heat recovery from waste heat streams.

Since March 2021, the installation has demonstrated reliable operation, reducing CO, emissions by a
factor of 10 compared to conventional vegan cheese production through targeted heat recovery and smart
energy control. The CO, HTHP achieves heating temperatures of up to 105 °C and a cooling supply of
around 10 °C, supporting diverse processing needs, including soft cheese, raclette, fondue, and yogurt
alternatives. Excess low-temperature energy is discharged into groundwater, maintaining system
balance.

This case exemplifies how advanced refrigeration and HTHP technology facilitate fossil-free, energy-
efficient production of vegan dairy products, highlighting a scalable pathway for climate-friendly food
manufacturing aligned with circular economy principles. Supported financially by EnergieSchweiz, this
project demonstrates significant potential to decarbonize heat-intensive food-processing operations.

Literature references:

e Arpagaus, C., Bless, F., Bertsch, S.S., Maibach, Ch.: CO,-Hochtemperatur-Wéarmepumpe
(HTWP) in der Produktion von veganen Alternativen zu Kése und Milchprodukte (Poster),
30. Tagung des BFE-Forschungsprogramms « Warmepumpen und Kéltetechnik», 26. Juni 2024,

Eventfabrik, Bern, https://www.fws.ch/wp-
content/uploads/2024/10/Bericht Waermenpumpentagung_Bern 2024 UG und_Inhalt low.p
df

e EnergieSchweiz:  COs,-freundliche  Produktion veganer  Alternativen zu  Kise,
https://www.energieschweiz.ch/stories/waermepumpe-lebensmittelherstellung

e BFE-Magazin energeiaplus (5. Oktober 2023): Wie vegane Alternativen von Kése energie- und
klimafreundliche produziert werden, https:/energeiaplus.com/2023/10/05/wie-veganer-kaese-
energie-und-klimafreundlich-produziert-wird



mailto:cordin.arpagaus@ost.ch
http://www.newroots.ch/
https://www.fws.ch/wp-content/uploads/2024/10/Bericht_Waermenpumpentagung_Bern_2024_UG_und_Inhalt_low.pdf
https://www.fws.ch/wp-content/uploads/2024/10/Bericht_Waermenpumpentagung_Bern_2024_UG_und_Inhalt_low.pdf
https://www.fws.ch/wp-content/uploads/2024/10/Bericht_Waermenpumpentagung_Bern_2024_UG_und_Inhalt_low.pdf
https://www.energieschweiz.ch/stories/waermepumpe-lebensmittelherstellung
https://energeiaplus.com/2023/10/05/wie-veganer-kaese-energie-und-klimafreundlich-produziert-wird
https://energeiaplus.com/2023/10/05/wie-veganer-kaese-energie-und-klimafreundlich-produziert-wird

