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Is energy efficiency the only
parameter to consider in order
to Iimprove environmental
Impact of lifts ?
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Origin - Life Cycle Assesment ITAINNOVA =

“Compilation and evaluation of the inputs, outputs and the potential environmental impacts
of a product system throughout its life cycle” S0 14040

PRODUCT SYSTEM

Unit process + Interactions

Incineration
and disposal
Extraction of

raw materials . ’
INPUNTS \ /1 \ OUTPUTS
Recovery
Material resources Rewse ond Design and Products
recycling Recycling production

Energy materials/components | Emissions
\ Reuse
Use and i
maintenance Packaging and
distribution

~ —

“LCAs provide the best framework for assessing the potential environmental impacts of

products currently available.”. _
European Integrated Product Policy , IPP (COM (2003) 302)
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Origin - Life Cycle Assesment ITAINNOVA =

 Extraction of raw materials and logistics

Materials » Quantity of materials in the product

» Use of resources, energy and materials

Production . .
* Emissions, waste materials

* Logistics

Distribution o a

* Energy use
* \Waste materials

Instalation

» Electrical consumption during all service life
» Spare parts and auxiliary materials

» Dismantle and transportation

snd ol life » Final materials and components treatment
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Strategies for improvement LINNOVY | B

Impact of the Different Lifecycle Phases — Residential Use

(Simplification)
I Carc
B Ecotoidty R —h STRATEGY
_____ I R =spiratory organics
*|  EEM Addificationf/ Eutrophication #0000 :
""" [ Respiratory inorganics
M landuse
| MM Cimatechange 0 N BRI f 7
| EMineras . f BN Improvement of
|- I Radiation .
| mmFossifues 00 Environmental
""" B Ozone layer i B Behaviour:

Energy
Efficienc

Environmental Impact

Elevator manu'facturing Phase End of Life

Elevator Use
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Strategies for improvement LINNOVY | B

Same Elevator Model (Lower use categorie)

STRATEGY

" Improvement of
Environmental
Behaviour
= Product

Environmental Impact

Elevator manufacturing Phase Elevator Use End of Life
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PCR for lifts ITAINNOVA I

Using EPDs Creating EPDs Product Category Rules (PCR)

What are Product Categony Rules? LR Search PCR Development PCR Farum a

# PCR Search i Lifts (elevators) (under development) SEARCH PCR &

LIFTS (ELEVATORS) (UNDER DEVELOPMENT)

L%

; T
INITIATED e ———L A EE

2013-05-24 Start open consaltation Deadiine open consultation PCR review and approval Publication
2015-05-05 2015-07-05 2015-10-09 200 5-11-04

Preliminary dates ars in italics
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PCR for lifts ITAINNOVA =

CETALED INFORMATHON
n i ===EPD’ -

UNCPC 4354
LIFTS (ELEVATORS)

2013%Y
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Comparative analysis
Hydraulic - Traction

ELCA

European Lift & Lift Component Association

@ITAINNOVA - www.itainnova.es



Lift parameters and usage category ITAINNOVA |]

hYdraUIiC traction Usage category 1 2
B.1 Lift parameters psageimtensity/ | yory low Low
equUency
Rated load 450 450 Kg Number of trips - e
Rated speed 0,5 1m/s per day (nd)
Travel 16 16 typical range 72) (78 o <200)
rave m

Typical buildings | Residential Residential
Number of floors 6 6 and usage building up to & building up to 20
Traction lift (operating days dwellings (360 d) |dwellings (360 d)

. o per year) Residential care | Small office or
CounterbalanC|ng - 50 % home (360 4d) administrative
Acceleration 0,7 0,7 m/s2 cmall office or :‘HL‘?;E[‘;;?;“
administrative

Jerk 1'25 1'25 m/S3 building with Small hotels (260
Door operation time 4 4s few operations  |d]

Lift parameters

Life span 20 years according to PCR document

ELCA

furopean Lift & Lift Component Association

(260d)

Suburban railway
stations [360 d]

Office car parks
(260 d)

General car parks
(360 d)

Main line railway
stations (360 d)

Library (312 d)

Entertainment
centres (360 d)

Stadia [intermit-
tent]

Usage categories according to ISO 25745-2



Summary of the Inventory for both elevators (Hydrau lic & Traction) T

ITAINNOVA 1=

Summary inventory: Groups materials

Weight (kg)

800,00

700,00

600,00

500,00 -

400,00 -

300,00 -

20000 - H Hydraulic

100,00 - - W Traction

0,00 - T T T T T T
(,’b( 0\\?} {@5 ) § oo‘\% \ng* \&OQ' Lift groups
N2 x3 K2 $Q’ Q 0 C
O N N < . o @’b
& & & g o
Ng N s N N
Na
Group Hydraulic Traction
01. Car 501,86 501,86 ] .
02. Controller 142,33 140,55 TOTAL L unit Hydraulic B % EEEC
03. Converter 8,76 "ot car o
02, Controller M 02. Controller
04. Counterweight 728,00 05, Doors # 03, Converter
05 Doors 323,88 326,78 B 06. Hoistway 3 B 04, Counterweight
06. Hoistway 363,14 678,66 u 07. Machine ® 05. Doors
07. Machine 501,35 219,80 g ”““‘f‘a"
Weight (kg) 1832,56 2604,40 R
ELCA

furopean Lift & Lift Companent Association 1 2



Summary of the Inventory for both elevators (Hydrau lic & Traction) T

ITAINNOVA 1=

Life Cycle Assessment: Purchasing

Transportation of components and materials from sup pliers

Means of Transportation Distance Mass (kg) tkm Means of Transportation Distance Mass (kg) tkm
Transport, by air 0,00 km 0,0Kg 0,00 tkm Transport, by air 0,00 km 0,0Kg 0,00 tkm
Transport, transoceanic freight ship 9666,00 km 2,4Kg 22,73 tkm Transport, transoceanic freight ship 0,00 km 2,4Kg 0,00 tkm
Transport, by train 0,00 km 0,0Kg 0,00 tkm Transport, by train 0,00 km 0,0Kg 0,00 tkm
Transport, lorry (3,5 t - 7,5 t), EURO4 0,00 km 0,0Kg 0,00 tkm Transport, lorry (3,5 t - 7,5 t), EURO4 0,00 km 0,0Kg 0,00 tkm
Transport, lorry (7,5 t - 16 t), EURO4 0,00 km 0,0Kg 0,00 tkm Transport, lorry (7,5 t - 16 t), EURO4 0,00 km 0,0Kg 0,00 tkm
Transport, lorry (16 t- 32 t), EURO4 16317,00 km 1750,1 Kg 944,99 tkm Transport, lorry (16 t- 32 1), EURO4 15852,00 km 1750,1 Kg 1044,40 tkm
Transport, lorry >32t, EURO4 0,00 km 0,0Kg 0,00 tkm Transport, lorry >32t, EURO4 0,00 km 0,0Kg 0,00 tkm

TOTAL 25983,00 km 1752,4 Kg 967,73 tkm TOTAL  15852,00 km 1752,4 Kg 1044,40 tkm

Data of general purchasing efforts for 1 unit of lift. When the distance is not known, it is
considered 836 km as an average distance in Spain.

Same data considered for both lifts in this phase.

ELCA

furopean Lift & Lift Companent Association 1 3
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Summary of the Inventory for both elevators (Hydrau lic & Traction)

ITAINNOVA 1=

Life Cycle Assessment: Manufacturing efforts per unit

Consumption / Waste Manufacturing

Electricity 689,992226 kWh
Gas 1269,9319 MJ
Gas welding 0,454641 kg
Gas oil 7,71341463 kg
Water 1233,122 kg
Waste sheet 187,12133 kg
Waste steel 19,8352 kg
Waste wood 45,23387 kg
Waste cardboard 6,97015 kg
Other waste 3,50658 kg

Data of general manufacturing efforts for 1 unit of lift.

Same data considered for both lifts in this phase.

ELCA
furopean Lift & Lift Companent Association 1 4



Summary of the Inventory for both elevators (Hydrau lic & Traction) T

ITAINNOVA 1=

Life Cycle Assessment: Distribution
(from manufacturing site to installation or custome r site)

ACV lift - hydraulic

Means of Transportation Distance Mass (kg) tkm
Transport, lorry (7,5 t - 16 t), EURO4 500,00 km 1832,6 Kg " 916,28 tkm
500,00 km 1832,0Kg 916,28 tkm

ACV lift - traction

Means of Transportation Distance Mass (kg) tkm
Transport, lorry (7,5 t - 16 t), EURO4 500,00 km 2604,4 Kg " 1302,20 tkm
500,00 km 1832,0Kg 1302,20 tkm

It has been considered an average distance of lift distribution: 500km by medium size freight lorry.

ELCA

furopean Lift & Lift Companent Association 1 5



Summary of the Inventory for both elevators (Hydrau lic & Traction) T
ITAINNOVA =

Life Cycle Assessment: Use

hydraulic traction

B.1 Lift parameters

Rated load 450 450 Kg
Rated speed 0,5 1m/s
Travel 16 16 m
Number of floors 6 6
Traction lift
Counterbalancing - 50 %
Acceleration 0,7 0,7 m/s2
Jerk 1,25 1,25 m/s3
Door operation time 4 4
B.2 Data determined by measurements, simulation or calculation Use Category: 1
Daily trips 50 50 (category 1)
Idle power 70 94 W
Standby_5 power 70 94 W
Standby 30 power 70 94 W
395,46 145,49 kWs (data from simulation)
Reference cycle energy " N
109,85 40,41 Wh lift Consumption per year
Short cycle distance 3,20 3,20 m hydraulic 1152 kWh/year
Short cycle energy 95,88 B ) KO (data from simulation) traction 983 kWh/year
26,63 9,66 Wh
Average travel distance 49 49 % (category 1; > 3 stops)
Average car load 7,5 7,5 % (category 1) Data of energy demand from energy
Load factor (KL) 1,05 0,88 Simulations
Rid 13 13
Rst5 55 55 (category 1)
Rst30 32 32

ELCA

furopean Lift & Lift Companent Association 1 6



Summary of the Inventory for both elevators (Hydrau lic & Traction) T
ITAINNOVA =

Life Cycle Assessment: Use

hydraulic traction

B.1 Lift parameters

Rated load 450 450 Kg
Rated speed 0,5 1 m/s
Travel 16 16 m
Number of floors 6 6
Traction lift
Counterbalancing - 50 %
Acceleration 0,7 0,7 m/s2
Jerk 1,25 1,25 m/s3
Door operation time 4 4s
B.2 Data determined by measurements, simulation or calculation Use Category: 2
Daily trips 125 125 (category 2)
Idle power 70 94 W
Standby_5 power 70 94 W
Standby_30 power 70 94 W
395,46 145,49 kWs (data from simulation)
Reference cycle energy . :
109,85 40,41 Wh lift Consumption per year
Short cycle distance 3,20 3,20 m hydraulic 1959 kWh/year
Short cycle energy 95,88 34,77 kWs (data from simulation) traction 1223 kWh/year
26,63 9,66 Wh
Average travel distance 49 49 % (category 2; > 3 stops)
Average car load 7,5 7,5 % (category 2) Data of energy demand from energy
Load factor (KL) 1,05 0,88 Simulations
Rid 23 23
Rst5 45 45 (category 2)
Rst30 32 32

ELCA

furopean Lift & Lift Companent Association 1 7



Summary of the Inventory for both elevators (Hydrau lic & Traction) T
!TAIN NO)Y/A E—

Life Cycle Assessment. Maintenance

Materials used in maintenance operations along the life span

Hydraulic Traction

01 Car car 2793 54l 1ow EQE, | S
Car frame 2205 63 295 oL Car Earf . e
Car lighting 20 22| 10592 i ’ : -
+ - Car lighting 2.0 2.2 105,9%
02 Contraller Car hutton panel 113 0.0 @, 0% : i
) e ) ——— 02. Controller Car button panel 11,3 0.0 0.0%
Elet:tr.lc.al-appif_ances {Cer_ntroller cahinet) 348 0.0 0 0% lete e ricat apphiances fEontrollr
Electrical appliance s (Hoistuway) 58,7 0,0 0,095 leahinat) 481 0.0 0.0%
[Electrical cabinet 34,7 0.0 0,102 [Electrical appliances (Hoistway) 59,3 0,0 0,0%
Fleor butten panel 23 17 =33 [Electrical cabinet 190 0,0 0,0%
05 Doors Car doors 245 0.0 0. 0%| Flaor button panel 2.8 i 58.8%
Doorsoperator 27,6 0.0 0,0%) 03, Conwverter Conwverter ele ctrical appliances 8.8 0.0 0,08
Doorsoperator frequency controller 6.7 0.0 0,09 4. : :
i . [Counterweicht  |Counterwaizht frame 225 25 1112
Floor automatic doars 2650 0.0 0, 0%) : : : ¥
P e s o e Counteruzight shield 0.5 0.0 0,0%
iRt SRERIEES) ; ] e [Fillirgs 7050 0.0 0,0%
S ; : i
Electrical appliances (Hoistway) 24 o 00% 05 Doors cahinst adaptation sheet 29 0.0 0,0%
Hoistwary lighting. 0.4 16| 400.0% Car doors 245 0,0 0,0%
e chanical assembly accessorizs 557 0.0 0,0% Doors aperatar 276 0,0 0.0%
Puffer calumn x5 1.8f 4089 Doorsoperator frequency contraller 6.7 0.0 0,0%
Traction guide 338 0.0 0, 85| Floor automatic doors 2650 0.0 0,035
07. Machine Filter 14 0,0 0,0% 6. Hoistway Car guides 2687 0.0 0.0%
Hand pump 16 00 0.0 Countarweaight guides 2558 a0 0,0%
Hydraulic assembly mechanical [Ele ctrical appliances (Hqistwav} 2.0 0.0 0.0%
i 896 ool oo Hoistiary lighting 04 15 400.0%
Hy draulic ail {mineral, synthetic, bia) 1193 477 B chealas st iecs o ins 53'? q,.o e
: : [Puffar column 3.5 2.0 B7.1%
Interconnecting pipes 9.3 0.0 7
ke icylinderand ram fpiston) 174.0 preed governar 49,5 o0 0.0%
BERIRY i 5 d Gpeed governor bed 13 0,0 0,0%
R E5E Epeedgovernar cable &4 a0 0,0%
Citheating / coaling unit 150 Traction guids 262 252 100.0%
il tanl 510 Wpper speed governor full shield 1.0 0.0 0,0%
Fressure switch 0.4 07 Fachineg Iachine 2003 0.0 0,0%
Fump &3 tachine bed 45 0.0 0%
fabies 157 Iachine pulley 150 15,0 100 0%
Total general | 1z33E [Fotal general | esoaa 62.9] 2.8%

ELCA

European Lift & Lift Companent Association 1 8



Summary of the Inventory for both elevators (Hydrau lic & Traction) T
ITAINNOVA =

Life Cycle Assessment: End of life

01. Ferrous metals 98% 0% 2%
02. Non Ferrous metal 98% 0% 2%
03. Thermoplastic 40% 30% 30%
04. Elastomer 80% 20% 0%
|05. Fluids and gases 0% 100% 0%
|06. Organic and natural materials 95% 5% 0%
07.Paint and surface coating 0% 0% 100%
08. Electronics 79% 19% 2%
09. Inorganic materials 43% 0% 57%
10, Adehesive 0% 0% 100%

Scenario used for the end of life of the product. (R: recyclation, V: valorization, W: waste).

ELCA

furopean Lift & Lift Companent Association 1 9



Life Cycle Assessment for Hydraulic and Traction Li fts T

ITAINNOVA 1=

General criteria environmental impact assessment:

»Impact Assessment Life Cycle : Environmental impact analysis is performed on inventoried data
(Summary of the Inventory V1.0 ) and the calculation method using as CML -IA baseline EU25 and
ReCiPe, as one of the recommended by the PCR draft for lifts (Environdec)

»Software and Database : LCA software used for conducting this study is SimaPro 8.0.3 developed by
Pré Consultants. The database implemented in this software is Ecoinvent.v3.1 .

=For this method, the environmental impact categories included in the study are:
«climate change: kg CO2e
stratospheric Ozone: kg CFC- 11e
*potential acidification : kg SO2e
spotential eutrophication : kg PO4e
sphotochemical oxidation: kg C2H4e
*ReCiPe: Pt (points).

ELCA
furopean Lift & Lift Component Association 2 0



Life Cycle Assessment for Hydraulic and Traction Li fts T
’ ’ ITAINNOVA 1=

Analysis to be done

20 years life span in different countries — standard LCA according to PCR

Use category (I1SO) Electricity MIX

Hydraulic new installation

1 2 FR UCTE PL
Traction new installation

Further analysis

Sensitivity analysis: stops, speed control, manufac turing, ...

Maintenance (regular service) + replacement of cert  ain components

Different modernization scenarios — building life spa n

Selection criteria based on daily trips — years of s ervice (for a certain use cat.)

Results will be published in short

ELCA
furopean Lift & Lift Companent Association 2 1
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