
BS JP OS SE BJ
Electricity (kgCO2-eq/kWh) 0,63 1,23 0,02 0,65 1,04

Natural gas (kgCO2-eq/m³) 0,48 0,28 0,14 0,28 0,28

District heat (kgCO2-eq/MJ) 0,07 0,12 0,07 0,12 0,12

Electricity (€/kWh) 0,2 0,1 0,07 0,09 0,08

Natural gas (10-3€/kWh) 23 29 23 30 24

District heat (10-3€/kWh) 21 18 20 18 18

Electricity demand (MWh) 557 788 526 624 557

Natural gas demand (10³m³) 63,7 57 64 62,4 63,7

District heat demand (MWh) 162 127 160 174 163

Environmental impact (tCO2-eq) 422 1040 60 498 667

Total energy costs (k€) 137 102 62 84 69

BS = Braunschweig; JP = Jaipur; OS = Oslo; SE = Seoul; BJ = Beijing

Energy consumption based on the location of dry rooms for

battery cell manufacuting plants

The energy consumption of dry rooms has a crucial environmental and economic

impact on the operation of battery cell production plants. The study by Vogt 

evaluated different locations of the plants. Nevertheless, a reduction of these

demands is inevitable to lower the CO2 footprint of produced battery cells. [1]

Table 1: Environmental and economic impact assessment over 

whole year using the validated HVAC model at different 

locations [1]
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Current application of dry rooms

The state-of-the-art application of dry rooms is the following and depicted in 

Figure 1.

◼ Each dry room is monitored individually and can only be operated in dry 

room condition with certain adjustments over the regeneration stream

◼ Reduction of the air flow below certain values will make the heat/cooling 

transfers and fans in the systems highly ineffective

-> Each dry room needs to be operated with high energy demand even in times 

when no dry atmosphere is necessary. 

Figure 1: State of the art dry room construction

Energy efficient use of dry room clusters

For the Fraunhofer FFB in Münster, a novel approach to cluster clean and dry 

rooms was developed to significantly reduce the energy demand while 

maintaining a high flexibility in the usage of the individual rooms. Especially for 

research and development applications, this will help to lower the CO2 footprint 

already in the development phase.

Figure 2 shows the schematics of a cluster. The number of dehumidification units 

can be significantly reduced while the utility of each rooms remains at 33 %.

Figure 2: Schematic cluster approach for clean and dry rooms

Conclusion
—

The new cluster approach creates a great tool to reduce both the 

investment and operating costs of dry rooms in battery cell production and 

beyond regardless of the location. The greater amount of duct work for 

the connection of individual rooms will also not decrease the use of the 

clustering. The following illustrates the benefits.

◼ Cluster 4 – two rooms share one dehumidification unit

◼ Cluster 2 – four rooms share one dehumidification unit

◼ Cluster 1 – all eight rooms share on dehumidification unit

Das Projekt »Forschungsfertigungsfertigung Batteriezelle (FoFeBat)« wird vom Bundesministerium für Bildung und Forschung 
gefördert. (Förderkennzeichen: 03XP0256, 03XP0416)

0%

20%

40%

60%

80%

100%

Cooling Heating Electricity

Baseline Cluster 4 Cluster 2 Cluster 1

Figure 3: Media supply decrease through cluster approach


