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Ecometrics
What are Ecometrics?

* Analysis results of environmental impacts of a product
* Environmental impacts caused by:

* Production

* Usage

* Disposal

* Based on Life Cycle Assessments (LCA)
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Life Cycle Assessment (LCA)
What is LCA?

e Categorical analysis of environmental impacts
* Global Warming Potential
* Ozone Depletion Potential
* Acidification
* Abiotic Depletion Potential

* Methodical application of these categories
* CML (Centre for Mileukunde, Leiden)
* EPD (Environmental Product Declaration)
* TRACI (Tool for Reduction and Assessment of Chemicals and other environmental Impacts)
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Ecometrics Workflow
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Component v1.0.8712 documentation »

Ecometrics

Component to calculate environmental impacts based on
materials and their masses provided by the GeoData pa-
rameter and based on used energy sources and the con-
sumed energy provided by the EnData parameter of the
SyMSpace project.

Currently, only data aggregated by one of the following two impact assessment methods
can be evaluated.

The CML method is an ecology-oriented information and decision-making tool for
preparing a life cycle assessment in accordance with DIN EN ISO 14040. Its development
can be traced back to the Centrum voor Milieukunde (CML) at Leiden University. It was
published there in 1992 by Heijungs et al. (1992) and underwent a fundamental revision in
2000.

(Source: https://de.wikipedia.org/wiki/CML-Methode)

The CML method comprises eleven impact assessment categories:

» ADPE: Abiotic Depletion Potential - Elements [kg Sb eq.]
* ADPF: Abiotic Depletion Potential - Fossil Fuel [MJ]

+ AP: Acidification Potential [kg SO2 eq.]

* FAE: Freshwater Aquatic Ecotoxicity [kg 1,4-DCB eq.]

¢ GWP: Global Warming Potential [kg CO2 eq.]
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Ecometrics Workflow
Ecometrics Main Component
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Ecometrics Workflow
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Ecometrics Workflow
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Ecometrics Workflow
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Ecometrics Workflow
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Ecometrics Workflow
ConstantLoad Example 1
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Ecometrics Workflow
ConstantLoad Example 2
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Ecometrics Workflow
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Ecometrics Workflow
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Ecometrics Results
Preview
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Ecometrics Results
Overview

Impact Assessment Results
Impact Assessment Method: CML

Impact Assessment Method: CML

Impact Category Value Unit
Freshwater aquatic ecotoxicity 132.3 kg
Abiotic depletion potential - fossil fuel 927.7 MJ
Abiotic depletion potential - elements 0.001309 kg
Terrestrial aquatic ecotoxicity 0.5083 kg
Global warming potential 81.88 kg
Acidification potential 0.4347 kg
Human toxicity 166.4 kg
Ozone depletion potential 1.78E-06 kg
Marine aquatic ecotoxicity 2.562E+05 kg
Photochemical ozone creation potential 0.02492 kg
Eutrophication potential 0.284 kg
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Ecometrics Results
Detall (example)

Global warming potential (CML) @
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Optimization
Objectives

* Optimization in respect to environmental impacts
* Each impact category can be selected as objective
* Examples for CML.:
* ADPE: Abiotic Depletion Potential - Elements [kg Sb eq.]
* ADPF: Abiotic Depletion Potential - Fossil Fuel [MJ]
AP: Acidification Potential [kg SO, eq.]
FAE: Freshwater Aquatic Ecotoxicity [kg 1,4-DCB eq.]
GWP: Global Warming Potential [kg CO, eq.]
HTP: Human Toxicity [1,4-DCB-Eq.]
MAE: Marine Aquatic Ecotoxicity [kg 1,4-DCB eq.]
NP: Nutrification Potential [kg PO, eq.]
ODP: Ozone Depletion Potential [kg CFC-11 eq.]
POCP: Photochemical Ozone Creation Potential [kg C,H, eq.]
TAE: Terrestrial Aquatic Ecotoxicity [kg 1,4-DCB eq.]
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Loadpoint_Motor_RBF.Pv/W (MIN)

Ecometrics.gwp / kg (MIN)
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Optimization
Exemplary Results

90
85
80 {-®#%
751 ‘gme @
°®
70 1% @t
65 (. oBe 5
4
‘.‘ Sy &, ¢
60 . ?)C‘& -
> o o, ®
55 es ® 'Y L] i
o d o o, o, e
50 .sa‘o..o...i.o. ‘ s
0 g0
45 : - P o
010 0415 020 025 030 035 040 045 050 055 060 065
Trcog_pp /N.m (MIN)
850
825 Le
H [ I
80,0 ‘.
775 T o®
@
75,0 '0"
725
70,0
675 ¢
65,0 ."
45 50 55 60 65 70 75 80 85 90

Loadpoint_Motor_RBF.Pv/W (MIN)

85,0
Z 8251
2 500 ‘e
o v B
S 775 > o
= L
8 750 151 %y
8 L] () (]
REIR N ST A
E 700 Fa] P LY
LTk M L
& 675 o g s s )
L o ‘e L]
50| "®edlm o ..
010 0415 020 025 030 035 040 045 050 055 060 065
Trcog_pp / N.m (MIN)

0,70

__ 065

z

Z 060

2

50551 ¢

8 o

=

o

8 . ' .‘
& 045 ‘ o

040 i {’l\‘_,-. , Ci

45 50 80 85 90

Loadpomt_Motor_RBF.Pv / W (MIN)

Ecometrics.ap / kg (MIN)

Ecometrics.ap / kg (MIN)

0,70
0,65
0,60
0,55
0,50
045

0,40

0,70

0,65

0,60

0,55

010 015 020 025 030 035 040 045 050 055 060 065
Trcog_pp /N.m (MIN)

.
[]
&}
.
e .‘*q. '
‘ .""v?.‘__.oo [ .-
65,0 67,5 700 725 750 775 80,0 825 850
Ecometrics.gwp / kg (MIN)
LINZ
CENTER OF 18

MECHATRONICS



Summary
Benefits

* Estimation of environmental impacts of product caused by
* Materials

* Data automatically aggregated from (motor) project
* Additional parts/materials can be added
* Energy consumption
* Load scenarios are user definable
* Load profiles can be linked to load points
* Transportation (in development)

* User definable transportation of goods

* Enables product (motor) optimization in respect to environmental impact category
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Summary
Outlook

* Finalization of transportation components

* Expansion of energy sources

* Adding of Ecometrics data to all available materials in SyMSpace
* Automized update of Ecometrics source data

* Support of standardized drive cycles
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