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The Ecodesign Toolbox Phase 2 —
Case Studies — main options for comparisons

 Two different products (electric energy or heat equipment)
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 Two different products (electric energy or heat equipment)
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energy efficiency design)

» Relation and effects of different power providing systems  for up to
five different electric products (e.g. renewable and non-renewable
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The Ecodesign Toolbox Phase 2 —
Case Studies — main options for comparisons

 Two different products (electric energy or heat equipment)

» Two different technical variations  of a product type (e.g. re-design or
energy efficiency design)

» Relation and effects of different power providing systems  for up to
five different electric products (e.g. renewable and non-renewable
resources based technologies)

« Comparison heat equipment to electricity based heating, e.qg.
variations of heat demand patterns (short, immediate heating versus
long term, continual heating) and various power provisions (alternative
environmental profiles of kWh power)

* Environmental dominance analyses of products in a house
e System analyses regarding to situation today and tomorrow (current
and future products + current and future energy provision systems)
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The Ecodesign Toolbox Phase 2 —
Case Studies - main options for comparisons

* Two different technical variations  of a product type (e.g. re-design or
energy efficiency design) CASE 1

e System analyses regarding to situation today and tomorrow (current and
future products + current and future energy provision systems)

CASE 2

e Comparison of different products (heating)
CASE 3

e Environmental dominance analyses of products in a house (heating/EuP)
CASE 4
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The Ecodesign Toolbox Phase 2 —
Case Studies - options for comparisons

The studies will apply the following categories:

* Primary energy consumption (non renewable sources)

represent the depletion of non renewable energy providing resources, such as coal,
crude oil, natural gas or uranium

* Global Warming Potential (GWP 100 years)

GWP is mainly caused from CO2 and CH4 emissions
 Acidification Potential (AP)

AP is mainly caused by SO2 emissions
* Photochemical oxidant creation potential (POCP)

POCP also known as summer smog is mainly caused from hydrocarbon (HC)
emissions

» Eutrophication Potential (EP)
EP is mainly caused from phosphate emissions
» Ozone Depletion Potential (ODP)

Not representative impact category, ODP is mainly caused from fluorine-chlorine-
hydrocarbon (CFC) emissions

LEOI“I &Ed@ct assessment is based on the methods and d  ata compiled by the Centre of Environmental Science  of Leidé‘hi'juzi}iv?rrc,it}y (G{U:;IVNEE .
ENER Gv 2001 and HEIJUNGS ET AL. 1992 www.leonardo-energy.org W OFFEIR



The Ecodesign Toolbox Phase 2 —
Case Studies

Case Study 1

Redesign of a induction motor
variation of the efficiency
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign (two different technical variations)

Boundary conditions:

Two induction motors with different
efficiencies and different designs (materials)
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign (two different technical variations)

Boundary conditions:

Two induction motors with different
efficiencies and different designs (materials)
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign (two different technical variations)

Energy Provision

Electricity is provided by the grid (European mix)

Environmental assessment

Losses In the induction motor are calculated as the
environmental impact:

Type 1. 22,6% of the needed electricity = loss
Type 2: 16,2% of the needed electricity = loss
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign (two different technical variations)

Impact results:

6600 kg
100% COZ-EQUIV. 137,7 GJ
80% - 4400 kg
CO,-Equiv. 91,7 GJ
60%
40% -
20% 66,4% 66,4% 66,5% 66,3% 66,5% 4%
0% ‘ ‘ |
Acidification Eutrophication Global Warming Ozone Layer Photochem. Non Renewable
Potential [kg Potential [kg Potential (100 Depletion Ozone Creation  Energy demand
SO2-Equiv.] Phosphate- years) [kg CO2- Potential (steady Potential [kg
Equiv.] Equiv.] state) [kg R11- Ethene-Equiv.]
Equiv.]
OType 1 ( = 77,4%) B Type 2 ( =83,8%)

Manufacture phase is not visualisable (only 0,5-1,5%

)

Use phase is dominant for all impact categories
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign (two different technical variations)

Contribution of manufacture phase at whole life cyc le

Type 1 max. 0,5%; Type 2 max. 1,5% at all impact categories and
non renewable energy consumption

Contribution of use phase at whole life cycle

Use phase is all-dominant, min. 99,5% for Type 1 and min. 98,5% for
Type 2 at all impact categories and non renewable energy
consumption

Conclusion:

Despite the higher material consumption the increas ed efficiency
of Type 2 leads to a significant reduction of the o verall
environmental impacts (30 %)
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The Ecodesign Toolbox Phase 2 —
Case Studies

Case Study 2

Redesign of a induction motor
variation of the efficiency
change of power provision
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign & change of power providing system

Which are the impact if we change the power provisi on?

e Same type of motors

e Same operating data

e Power provision 100 % wind power instead of actual European grid mix
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign & change of power providing system

144 kg 118 kg
CO2- CO2-
ECIUiV. EQUiV. 1,8 GJ 1’5 GJ
100%
0
. 82% 77.4% 81.9% 77.2% 79.4% 81.7%
0
60%
40%
20% -
0%
77,4% 83,8% 77,4% 83,8% 77,4% 83,8% 77,4% 83,8% 77,4% 83,8% 77,4% 83,8%
Acidification Potential Eutrophication Global Warming Ozone Layer Depletion Photochem. Ozone Non Renewable
[kg SO2-Equiv.] Potential [kg Potential (100 years) |Potential (steady state) | Creation Potential [kg Energy Resources
Phosphate-Equiv.] [kg CO2-Equiv.] [kg R11-Equiv.] Ethene-Equiv.]

O Manufacture B Utilization
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign & change of power providing system

Absolute impacts and energy resources consumption decrease by 99% compared to
provision with grid mix

6 600 kg CO2 to 144 kg CO2
4 400 kg CO2 to 118 kg CO2

It seems that the advantage of the redesigned motor is less compared to case study
1 but still 20 % off global gain
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The Ecodesign Toolbox Phase 2 —
Case Studies — Redesign & change of power providing system

Conclusions :

Two aspects come together - energy efficiency and change of power
provision

Energy consumption is still the same for both motors

Environmental effects from energy provision are less (wind power
VS. grid mix)

The saved energy of the redesigned energy efficient motor would
substitute electricity from fossil fuels within other applications

Depends on augmentation and integration of environmentally power
provision into the existing grid
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The Ecodesign Toolbox Phase 2 —
Case Studies

Case Study 3

Comparison of heating equipment
conventional gas heater vs. condensing gas heater
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Boundary conditions:

Comparison conventional gas heater vs. condensing gas heater
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Selection of
heater
Selection of
materials
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Impact results: manufacturer phase

240 kg
CO,-Equiv. 3,3GJ
100%
80% - 100 kg .
CO,-Equi 15GJ
60% -
41,5 43,6
40% - 36,4
26,8
17,9
20% - 8,79
0% ‘ ! ‘
Acidification Eutrophication Global Warming Ozone Layer Photochem. Non Renewable
Potential [kg SO2- Potential [kg Potential (100 Depletion Potential Ozone Creation Energy Resources
Equiv.] Phosphate-Equiv.] years) [kg CO2- (steady state) [kg Potential [kg
Equiv.] R11-Equiv.] Ethene-Equiv.]
O gas conventional B gas condensing
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Impact results — manufacturer phase

Both heaters have approximately the same weight

gas conventional 82 kg, gas condensing 88 kg

Why these big differences in the impact of the manufacture phase only
6 kg difference in weight ?

the conventional heater consists in 60% cast iron, 30% steel and 10%
other materials

due to the formation of acid, the condensing heater consists in 50%
steel, 20% stainless steel, 15% aluminum and 15% other materials

the impacts and energy consumption for stainless st eel, aluminum
and the higher steel grade parts of the condensing heater make

the differences

www.leonardo-energy.org



The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Emission profile

O < of heater
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Impact results — use phase

350% 337,8%
300%
250% - 95200 kg 83820 kg
200% 161,6% CO,-Equiv. CO,-Equiv. 1616 GJ 1423 GJ
0 - 124,5%
150% 113,6% 100.0% 0 113,6%
100% /
O% T \ T T f
Acidification Eutrophication Global rming Ozone Layer Photochem. n Renewable
Potential [kg SO Potential [kg Potential\100 Depletion Potential Ozone Creation Fnergy Resources
Equiv.] Phosphate-Equiv.] years) [kg CQ2- (steady state) [kg Potential [kg
Equiv.] R11-Equiv.] Ethene-Equiv.
O gas conventional B gaX condensing

/
higher NO,
emissions of
conventional
heater

smaller
efficiency of
conventional
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Impact results — Life cycle

Manufacturer phase

O gas conventional

1,5GJ 3,3GJ

300% 299,9% | Manufacturer phase

100 kg 240 kg
250% -
200% - 95300 kg 84060 kg 1617,5 GJ 1426,3 G|

158,9% CO,-Equiv. CO,-Equiv.
150% 113.4% 123:6% 113,4%
100% 29
50%
0% ‘ ! ‘
Acidification Eutrophication Global Warming Ozone Layer Photochem. Non Renewable
Potential [kg SO2- Potential [kg Potential (100 Depletion Potential Ozone Creation Energy Resources
Equiv.] Phosphate-Equiv.] years) [kg CO2- (steady state) [kg Potential [kg

Equiv.] R11-Equiv.] Ethene-Equiv.]

B gas condensing
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The Ecodesign Toolbox Phase 2 —
Case Studies — Comparison of heating equipment

Impact results — Life cycle

 The use phase is the all-dominant phase for both he  ater (part of manufacturer
phase is only 1-3%o. in most impact categories)

* An exact model of the use phase is an absolute must Including the evaluation
In the life time

* The higher efficiency of the condensing heater comp ensates the higher
Impacts in the manufacture phase by far (< 1GJ/15 00 GJ)
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The Ecodesign Toolbox Phase 2 —
Case Studies

Case Study 4

Dominance analysis in a house system
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The Ecodesign Toolbox Phase 2 —
Case Studies — dominant analyses in a house system

Boundary conditions:
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The Ecodesign Toolbox Phase 2 —
Case Studies — dominant analyses in a house system

Boundary conditions:

15000 kWh/y correspond to a 166 m2 dwelling with 90 KWh/(m2*y)
heat demand

4500 kWhly electricity consumption correspond to a average for a four
persons household in Germany

Do the energy efficient Energy Using Products andt  he Energy
Saving Measures have a significant influence within the whole
system?

www.leonardo-energy.org



The Ecodesign Toolbox Phase 2 —
Case Studies — dominant analyses in a house system

) 130000 kg
CO,-Equiv. 2300 GJ
100%
95000 kg
% n ¥ 2 EQUIV.
80% 4 70 4 %
60% 1I/° 1.'%L
299200
40%
V, 4P  5Y¥,4P06 52406 5.4
20% 43,306 T K
25,30 29,3P0 [, 4P0  2F,4P0
0%
System 1 | System?2 |System1l System 2 ystem 1 #ystem 2 Sys System 2 | System 1 ‘System 2 ystem 1 %ystem 2
Acidification Potential Eutrophication Global Warming Ozone Layer Depletion Photochem. Ozone Non Renewable
[kg SO2-Equiv.] Potential [kg Potential (100 years) |Potential (steady state) | Creation Potential [kg Energy Resources
Phosphate-Equiv.] [kg CO2-Equiv.] [kg R11-Equiv.] Ethene-Equiv.]

O Life cycle heating M Life cycle power consuming products

The EUPs in our System have a significant impact
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The Ecodesign Toolbox Phase 2 —
Case Studies — dominant analyses in a house system

* a reduction of the electricity consumption in our example (system 2) would also lead to
a significant reduction of the overall impacts of the system house

Acidification Pot. -44 %
Eutrophication Pot. - 41 %
Global Warning Pot. - 25 %
Ozone Layer Depletion Pot. - 59 %
Photochemical Ozone Creation Pot. -33%
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The Ecodesign Toolbox Phase 2 —
Case Studies — dominant analyses in a house system

Variations of more parameters within the system hou se are
possible:

heating equipment: oil/gas/electrical, condensing/conventional,
emission factors, bill of materials

Power consuming products: individual products, loss, bill of
materials

Power provision: individual electricity mix

Wind power: individual capacity factor depending on location, size,
materials,

Use phase variation & evolution

www.leonardo-energy.org



The Ecodesign Toolbox Phase 2
Case Studies — dominant analyses in a system

Summary

We do not have reinvent the wheel (trends are known!!!), but we cover different types of
available wheels in our toolbox:

the toolbox provides information's for a wide range of applications

impacts are assessed

a multitude of scenarios and questions are investigable without a high level of
expertise (default values for materials and consumption, emission profiles, power
provision etc. are predefined) = all the actors in the market place

but value are also adjustable for specialised applications

all in one tool
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The Ecodesign Toolbox Phase 2
Case Studies — dominant analyses in a system

Thanks for your kind attention,
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