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II

Acidification mol H+ eq 1.58E+02

Particulate matter disease inc. 1.74E-03

ῠ
Eutrophication

marine kg N eq 2.47E+01

freshwater kg P eq 8.53E+00

ҏ
terrestrial mol N eq 2.59E+02

Ozone depletion kg CFC11 eq 2.72E-04

ᾩ
Photochemical ozone formation kg NMVOC eq 8.10E+01

⌐
Resource use

fossils MJ 2.33E+05

֥
minerals and

metals
kg Sb eq 1.34E+00

ᶕ
Water use m3 3.77E+03

Ѓ3Є
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Aluminium alloy, metal matrix composite {RoW}| aluminium

alloy production, Metallic Matrix Composite | Cut-off, U

Ecoinven
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Ң

Copper, cathode {GLO}| electrorefining of copper, anode | Cut-

off, U
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⌡

Ṣ

Ѓ Є

Ṣ

-

Ṣ

-

Ṣ

-

⌐

ᶕ

ῠ

-

ῠ

-

ῠ

-

ᾩ
ᶕ

-

ᶕ

- ᶕ

Acidificat

ion

Climate

change

Climate

change -

Biogenic

Climate

change -

Fossil

Climate

change -

Land use

and LU

change

Particulat

e matter

Eutrophic

ation,

marine

Eutrophic

ation,

freshwate

r

Eutrophic

ation,

terrestrial

Ozone

depletion

Photoche

mical

ozone

formation

Resource

use,

fossils

Resource

use,

minerals

and

metals

Water use

1.13E+02 1.76E+04 2.15E+01 1.75E+04 4.20E+01 1.33E-03 1.89E+01 6.12E+00 1.96E+02 2.10E-04 6.10E+01 1.79E+05 9.07E-01 2.78E+03

2.77E+01 4.31E+03 5.28E+00 4.29E+03 1.03E+01 3.27E-04 4.63E+00 1.50E+00 4.81E+01 5.15E-05 1.50E+01 4.39E+04 2.22E-01 6.81E+02

1.02E+00 2.33E+02 1.46E-01 2.33E+02 1.30E-01 1.93E-05 2.23E-01 1.08E-01 2.37E+00 4.25E-06 1.11E+00 2.36E+03 1.92E-03 3.08E+01

Ң 1.48E+01 1.71E+02 6.90E-01 1.70E+02 3.44E-01 2.94E-05 5.69E-01 7.38E-01 7.85E+00 1.93E-06 2.47E+00 2.11E+03 2.08E-01 2.32E+02

2.29E-02 2.96E+00 1.02E-02 2.90E+00 5.11E-02 1.27E-06 8.32E-03 1.40E-03 8.88E-02 3.04E-08 3.54E-02 3.65E+01 5.08E-06 4.25E-01

9.49E-03 1.38E+00 1.02E-01 1.27E+00 6.42E-03 1.49E-07 2.06E-03 4.09E-04 2.31E-02 8.08E-09 7.87E-03 1.27E+01 3.05E-05 2.23E-01

PE 4.14E-03 9.49E-01 1.66E-03 9.46E-01 9.08E-04 4.34E-08 8.40E-04 2.41E-04 8.65E-03 5.42E-09 4.01E-03 2.61E+01 3.20E-06 3.67E-01

Ѓ16-

32tЄ
5.36E-01 2.17E+02 5.73E-02 2.16E+02 1.14E-01 1.61E-05 1.31E-01 1.77E-02 1.34E+00 3.41E-06 7.15E-01 3.05E+03 7.04E-04 1.36E+01

Ѓ7.5-

16tЄ
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32tЄ

Ѓ7.5-

16tЄ
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.76% 1.00% 0.12% 1.00% 0.17% 0.96% 1.03% 0.48% 1.05% 0.15% 0.89% 0.95% 0.01% 0.66%

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.02% 0.00% 0.00% 0.00% 0.22%

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

VOC 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.45% 0.00% 0.00% 0.00%
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4.1

4.1.1

Ѓ1Є

Ҳ֥ ҿ ɻ ɻ֥ ֥

Ї ӎɼ

Ѓ2Є

֥ ᴍ Ὴᶳ ᴗҟ ֥ ‟ Ї

ү ῇ ₴ ֥ ɻ ɻ ֥ Ї

Ї ᴍ ɼ

Ѓ3Є

ᶕ Ecoinvent ɼEcoinvent

қ ү ᾣ װ ֥ ɼῚ

ԋӀ Ї ɼ

4.1.2
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4.2

ⅎ ᵆ Ї SimaPro9.5.0.0 ҏ

Ғ ᵆɼ ҿᴗҟ LCA-ש ᴗҟ

ᶱ Ѓ ֥ ЄЇ └ ᵆ Ґ ɼ

4-1 LCA ᵆ

⌡ ᵣ Ҳẅ
ҏҐ

Ѓ95% Ḫ Є

Acidification mol H+ eq 1.57E+02 [1.03E+01,1.29E+02]

Ṣ
Climate
change

Total kg CO2 eq 2.27E+04 [9.90E+00,1.89E+04]

Biogenic kg CO2 eq 2.78E+01 [1.14E+01,2.22E+01]

Fossil kg CO2 eq 2.26E+04 [9.91E+00,1.88E+04]

⌐

ᶕ

Land use and
LU change

kg CO2 eq 5.23E+01 [1.36E+01,4.03E+01]

ῠ
Eutrophication

marine kg N eq 7.48E+00 [4.54E+01,3.62E+00]

freshwater kg P eq 2.44E+01 [1.12E+01,2.01E+01]

ҏ
terrestrial mol N eq 2.56E+02 [1.14E+01,2.09E+02]

Ozone depletion kg CFC11 eq 2.64E-04 [2.06E+01,1.90E-04]

Particulate matter disease inc. 1.59E-03 [3.47E+01,1.05�.
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4.3

ᵣ ɼ ⅎ

Ї Ⱶ ᵆЇה

ɼ Ҳ ∆ԋ Ғ ɼ ⅎ ӎ

ISO 14044Е2006 ɻⅎ ɻ Ғ

ᵆῚ Ї ֥ ҩү ῇ Ї Ὶ

ῇ ⌡ ɼ

4-2 ⅎ

⌡ ᵣ

/ -10% +10% -10% +10%

Acidification
mol H+

eq 1.47E+02 1.69E+02 1.55E+02 1.55E+02

Ṣ
Climate
change

Total
kg CO2
eq 2.10E+04 2.45E+04 2.23E+04 2.23E+04

Biogenic
kg CO2
eq 2.57E+01 3.00E+01 2.73E+01 2.73E+01

Fossil
kg CO2
eq 2.09E+04 2.44E+04 2.22E+04 2.22E+04

⌐

ᶕ

Land use
and LU
change

kg CO2
eq 4.88E+01 5.72E+01 5.20E+01 5.20E+01

Particulate matter
disease
inc. 1.61E-03 1.88E-03 1.71E-03 1.71E-03

ῠ
Eutrophicatio

n

marine
kg N
eq 2.28E+01 2.66E+01 2.43E+01 2.43E+01

freshwate
r

kg P eq 7.92E+00 9.14E+00 8.38E+00 8.38E+00

ҏ
terrestrial

mol N
eq 2.39E+02 2.78E+02 2.54E+02 2.54E+02

Ozone depletion

kg
CFC11
eq

2.51E-04 2.93E-04 2.67E-04 2.67E-04

ᾩ
Photochemical ozone

formation

kg
NMVO
C eq

7.49E+01 8.71E+01 7.95E+01 7.95E+01

⌐ MJ 2.15E+05 2.51E+05 2.28E+05 2.28E+05
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Resource use fossils
֥

minerals
and
metals

kg Sb
eq 1.25E+00 1.43E+00 1.32E+00 1.32E+00

ᶕ
Water use m3 3.49E+03 4.05E+03 3.70E+03 3.70E+03

5.1

ⅎ 1t Ѓ Є Їה ֥

└֥ ֥ Ṣ ɻ ɻ ɻ ῠ ɻ ɻᾩ

ɻ ⌐ ᶕ ῍ ɻ ᴍ ⅎ Їה

3 ⅎ Ї װ ₴ Ї֥

֥ Ὶ Ї

ɼ ֙ ҿҐ҅ ֥ ɻ ֥ ꜘ ֥

ᶱᶳ ɼ

5.2

֥ ɻ֥ ᶕ ɻ֥ ɻ֥ ɻ֥ ḷɻ

֥ ɻ ⌐ ɻ֥ װ ῴ⌐ ɻ ῴ ɼ

ԓᴗҟ ҏ ֥ Ї ҏ ⅎ ԓ

ɼ Ҳ ԋ ḷ ɼЇה

‼

: ש ғ ‟ Ғ Ї Ӥ

ɼ ԓ Ї Ὴ Ғ Ҳ

Ї ᴰ ᵆ ᵤᵆ ɼ
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5.3

ԓװҏⅎ Ї ֥ ҐҎүװ Їװ ҅ ⁯ ֥

:

Ѓ1Є Ѓ Є ꜘ Ҳ

֥ ᴍ ЇῚҲ ҏ ֥

Ї ֥ Ж

Ѓ2Є ֥ Ї ɻ

ɻᶕ ⱵЇ⁯ ֥ Ҳ Ⱶᶕ ֥ ;

Ѓ3Єꜘ ᶱ ЇḌ ᶱ ֥ Ҳ⁯ ɻ

Ї ᵤ ɼ
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