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From Waste Heat to Cheese

Cordin Arpagaus, Switzerland

Introduction

Mountain cheese factory Gais

The cheese factory Gais is located at 919 m above sea  

level in the hilly Appenzellerland between Lake Constance  

-

duces various semi-hard and mountain cheese speciali-

-

lerland region.

The key energy data of the cheese factory with the 

temperature levels of the process heat are as follows: 

»  

»  

 milk per year

»  Temperature levels:

 - Waste heat recovery (i.e. from ice water  

 - Space heating and hot water (i.e. for cheese   

 water): 92 °C

Fig. 1: From Waste Heat to Cheese [3]. Data centre (Rechenzentrum Ostschweiz) built by the St. Gallisch-Appenzellische 

Kraftwerke AG in Gais Appenzell [1] feeds the waste heat into a district heating network. The mountain cheese factory 

uses this waste heat as a heat source in a high temperature heat pump to generate process heat for cheese production. 
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The neighbouring mountain cheese factory is connected  

to the district heating network and uses part of the waste 

heat as a heat source for a high-temperature heat pump 

-

The heat produced by the heat pump is temporarily sto-

heat pump is regulated by the storage tank charge state. 

storage tank is accomplished by controlling the loading 

cheese production are supplied with heat from this 

storage tank. The lower heat levels of the storage tank 

are used for hot water heating and space heating. 

Amstein+Walthert St. Gallen AG was responsible for the 

overall planning of the building services engineering [3].

the heat pump. These gas boilers can be turned on if 

long running time of the heat pump with few switching 

for the boilers [3]. 

data centre is used for heating and hot water production 

Waste heat from the neighboring data centre 
as heat source

 

 

 

Galler Stadtwerke. The building is completely redundantly  

connected up to every single server rack. The availability  

2

Thanks to photovoltaics and a sophisticated adiabatic  

 

 

energy consumption of the data centre to the energy 

are cooled with fresh outside air thanks to its location at 

are additionally sprayed with water from a rainwater and 

groundwater system [1]. Facade and roof surfaces cover 

of electricity annually. This corresponds to the energy  

-

(water circuit). The temperature level of the waste heat is 

Fig. 1: High temperature heat pump installed at the technical room of the mountain cheese factory [4].  
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centre a major thermal power plant for the Gais region. 

This sector coupling creates a synergy between the com-

panies. 

still under construction and the data centre is underutili-

sed to supply enough waste heat to its new neighbours. 

 

start-up of the new cheese factory with the high tempe-

rature heat pump and waste heat integration from the 

data centre will take place at the end of 2020 and begin-

ning of 2021.

Results

High temperature heat pump in the mountain  

cheese factory

Table 1 lists some technical data of the high temperature  

heat pump and Table 2 shows performance data of 

the heat pump at high (W18-14/W92) and low (W18-14/

The dimensions of the high temperature heat pump are  

 

-

-

ced lubrication guarantees continuous and maintenan-

a mechanical start-up relief is provided by pressure equ-

 

Table 1: Technical data of the high temperature heat pump installed at the mountain cheese factory.

Table 2: Performance data of the heat pump at high (W18-

14/W82-92) and low (W18-14/W55-65) temperature condi-

tions [3] (* experimentally tested data, 

** extrapolated).

Heat pump manufacturer Ochsner Energie Technik GmbH

Heat pump type

I: Industrial heat pump

W: Water heat source

W: Water heat sink

H: High temperature heat pump

S: Screw compressor

E: Economizer cycle

c2: 2-stage compressor

Heating capacity

Heat source temperature (in/out) 18/14 °C

Heat sink temperature (in/out)

Heat source Cooling water (waste heat) from the neighboring data centre 

(about 16 to 20 °C)

Compressor type Screw

First operation 2020/21 (using waste heat from the data centre)

Operating point: High temperature (W18-14/W82-92)

100*

100 81 62

Condenser capacity (kW) 419 321

3/h) 36.0

10.0 10.0 10.0

Evaporator capacity (kW) 338 264

3/h)

2.0

Compressor power (kW) 182 126

COP
H
 (-)

Operating point: Low temperature (W18-14/W55-65)

100*

Condenser capacity (kW) 390

3/h) 43.4 24.0

10.0 10.0 10.0

Evaporator capacity (kW) 293

3/h)

4.0 3.0 2.1

Compressor power (kW) 120 98

COP
H
 (-) 4.20 4.00
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life and operational safety. 

-

the technical room for the heat pump in the building. In 

order to comply with the standards for heat pumps from 

-

The heat pump has an economizer cycle with vapour 

-

ted to saturation by subcooling the remaining condensa-

te and injected into the screw compressor. The economi-

zer cycle provides the following main advantages:

 temperature lifts and low evaporation temperatures).

 positive with regard to the compressor tempera- 

 ture  limits.

3.  Strong subcooling of the condensate to increase   

 the COP.

100 °C on the heating side. The heating capacity is slight-

the economizer cycle with a two-stage screw compres-

-

lower decrease of the compressor power relative to the 

control.

Conclusions

The mountain cheese factory Gais transforms waste heat 

from the neighbouring data centre with a high tempera-

ture heat pump to process heat levels of up to 100 °C in 

at 20 °C is fed from the data centre into a local district 

pump with vapour injection into the two-stage screw 

-

perature lifts. 

This case study shows how large amounts of heat can 

of Gais. It is hoped that such synergies for heating and 

cooling will also be recognised at other locations in order 

to further decarbonise the Swiss industry.
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