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𝑈𝑃12: Cutting 𝑈𝑃18: Testing𝑈𝑃16: Demolding𝑈𝑃15: Curing 𝑈𝑃17: Trimming𝑈𝑃13: Preforming𝑈𝑃11: Storage 𝑈𝑃14: Set-up

Not necessarily sequential!

𝜶

Equipment

Ancillaries

Energy

Facility

Labor

Investment ~ 1 Mil € Annual Working Hours ~ 910 

ID Description CostPerUnit MassPerUnit CO2PerKg

9001 Acetone (L) 2.49 €/L 0.7846 kg 2.19

9017 Release film (m²) 3.8 €/m² 0.0875 kg 2.67

9026 Vacuum film (m²) 0.76 €/m² 0.074 kg 2.4

9036 Sealing Tape (Tacky Tape) (m) 0.5 €/m 0.052069 kg 7.4966

𝝀

ID Description Replacement Cost Operating Life

4005 Iron Heater 50 € 2 years

4007 Central House Vacuum pump 15000 € 5 years

4015 Oven 1 13000 € 7.5 years

Technician

𝐼𝐷2001

82.5 €/h

46 kg CO2/h 

Energy mix

𝐼𝐷11001

0.1445 €/kWh

0.428 kgCO2/kWh

Air-conditioned

𝐼𝐷3001

46.92 €/m²/month

71 kgCO2/m²/year

𝜶

Equipment

Ancillaries

Matrix waste

Matrix

Fiber waste

Fiber

Molds

Energy

Facility

Labor Exemplary unit process (UP)
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𝑈𝑃12: Cutting 𝑈𝑃18: Testing𝑈𝑃16: Demolding𝑈𝑃15: Curing𝑈𝑃17: Trimming𝑈𝑃13: Preforming𝑈𝑃11: Storage 𝑈𝑃14: Set-up

Not necessarily sequential!

𝜶

Equipment

Ancillaries

Molds

Energy

Facility

Labor

Investment ~ 4.6 Mil € Annual Working Hours ~ 3808 

ID Description CostPerUnit MassPerUnit CO2PerKg

9017 Release film (m²) 3.8 €/m² 0.0875 kg 2.67

𝝀

ID Description Replacement Cost Operating Life

40101 EVo-Lay up robot 175000 € 5 years

40102 EVo-Consolidation press 325000 € 7 years

Technician

𝐼𝐷2001

113.2  €/h

46 kg CO2/h 

Energy mix

𝐼𝐷11001

0.1445 €/kWh

0.428 kgCO2/kWh

Air-conditioned

𝐼𝐷3001

46.92 €/m²/month

71 kgCO2/m²/year

Mold

𝐼𝐷5029

50000 €

900 cycle/mold

𝜶

Equipment

Ancillaries

Matrix waste

Matrix

Fiber waste

Fiber

Molds

Energy

Facility

Labor Exemplary unit process (UP)
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EquipmentAncillariesMatrix wasteMatrixFiber wasteFiberMoldsEnergyFacilityLabor

€€ Direct Cost
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Scenario 1 “as-is”: 

Laboratories DLR Brunswick
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𝑈𝑃12: Cutting 𝑈𝑃18: Testing𝑈𝑃16: Demolding𝑈𝑃15: Curing𝑈𝑃17: Trimming𝑈𝑃13: Preforming𝑈𝑃11: Storage 𝑈𝑃14: Set-up

€€ Direct Cost

400 €
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EquipmentAncillariesMatrix wasteMatrixFiber wasteFiberMoldsEnergyFacilityLabor

Scenario 1 “as-if”: 

EVo-Platform-DLR Stade

E
V

o
-P

la
tf

o
rm

 

D
L

R
 S

ta
d

e



Carbon Footprint

250 kg𝑪𝑶𝟐

72:00:00 1:00:00 25:00:00 10:30:00 5:00:00 6:00:00 3:00:00 2:00:00
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Carbon Footprint

150 kg𝑪𝑶𝟐

5:00:00 0:30:00 0:34:00 1:20:00 0:30:00 2:30:00 0:10:00 0:30:00Time:
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€€ Direct Cost

Laboratories 

DLR Brunswick

€€ Direct Cost

EVo-Platform 

DLR Stade

Carbon Footprint

Laboratories 

DLR Brunswick

Carbon Footprint

EVo-Platform 

DLR Stade

“as-is”

14.4 k€ 

~ 5 k€/kg

“as-if” 

1.2 k€

~ 0.4 k€/kg

“as-if” 

276 kg CO2
~ 94 kg CO2 /kg

“as-is” 

925 kg CO2
~ 314 kg CO2 /kg

Lucas Seifert, 

Ali Al-Lami 

2022

“filament winding” 

~ 1.2 k€/kg

Lucas Seifert, 

Ali Al-Lami 

2022

“filament winding” 

~ 214 kg CO2 /kg

Ali Al-Lami et al. 

2018

“autoclave, single-

line-infusion” 

~ 0.6 k€/kg

Ali Al-Lami et al. 

2018

“autoclave, single-

line-infusion” 

~ 116 kg CO2 /kg
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“as-is” 

925 kg CO2
~ 314 kg CO2 /kg

Lucas Seifert, 

Ali Al-Lami 

2022

“filament winding” 

~ 1.2 k€/kg

Ali Al-Lami et al. 

2018

“autoclave, single-

line-infusion” 

~ 0.6 k€/kg
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Lucas Seifert, 

Ali Al-Lami 

2022

“filament winding” 

~ 214 kg CO2 /kg

Ali Al-Lami et al. 

2018

“autoclave, single-

line-infusion” 

~ 116 kg CO2 /kg
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Thank You!
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