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E4-Project

Major tasks:

1. Market characterisation
Monitoring campaign
. Technology assessment
Evaluation of savings potential

|dentification of barriers and
strategies for market transformation
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European Lift Market

A Information was collected by means of a
survey with the cooperation of 19 national lift
and escalator manufacturers and installers
associations.

A The purpose of the survey was to overcome
the lack of information related to the lifts and
escalators installed base.



European Lift Market
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Around 4,5 million lifts in the 19 countries surveyed
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European Lift Market
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European Lift Market
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European Escalator Market

According to ELA, there are approximately
75.000 escalator units installed in the 20,
of which 60.000 units in commercial buildings
and the rest in public transportation facilities
(train stations, airports, etc.). It is estimated
that 3.500 new units are installed each year.
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Monitoring Campaign

A monitoring campaign was carried out within
the E4 project as a contribution to the
understanding of energy consumption and
energy efficiency of lifts and escalators In
Europe.

I 74 Lifts
I 7 Escalators
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Monitoring Campaign
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Monitoring Campaign
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Monitoring Campaign
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Monitoring Campaign
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Running specific energy consumption of monitored lifts in the tertiary sector [mWh/kg.m]
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Travel cycle consumption of the lifts audited in the residential sector.
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Monitoring Campaign
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Measured standby power in the lifts audited in the tertiary sector
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Monitoring Campaign
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Measured standby power in the lifts audited in the residential sector
Measured standby power ranges from 15 W to 710 W
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Proportion of standby and running mode to overall energy consumption of lifts in the tertiary sector
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Monitoring Campaign

Transientstarting

i

35

Acceleration period
- Normal-Speed mode

25 consumption

Active Power kW]
N

15 Low-Speed mode

consumption

Standby
consumption
STOP mode
A

05

0
meNc\Dmor\q'—(mmr\]m.Df"IDl\Q'HmU'\NCh'.DmDNq‘HmmNm‘DmDr\Q‘ﬁwLﬂNm
— NN M oS NN WM~ M~ 0O = NN M S SN0 W~ 00O H SN MMM WD~ O O
™ = = o = o = = NN NN NN NN NN NN NN M
Time (s)

Active power of an escalator in different operation modes

ISR¢ University of Coimbra




Monitoring Campaign
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Estimation of Energy Consumption

LIfts

Combined information from:

-Market characterisation
-Monitoring campaign

Annual Consumption 18 TWh
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GWh

Estimation of Energy Consumption
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Estimation of Potential Savings

LIfts

Running

A Assume theBest Available efficiencies for each of
the components in the lift:

A Motor efficiency: 15% lower losses than IE3 in
IEC600380

A (Super Premium or Permanent Magnet
Synchronous Motors)

A Efficiency of helical ge@r96%
A Friction losses (5%)
A Efficiency of VSD (95%)
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Estimation of Potential Savings

lifts

Standby
BAT

A LED Lighting (varies from 12 W for lift with load 320 kg to 18 W for
1,000 kg load lift)

A Electronic Controllers (25 W)
A Inverter (20 W)
A Door operators (5 W)

BNAT

A Consider turning off of all neassential components which
contribute to the staneby energy consumption when the lift is not
in use.

A Consider putting the controller and inverter into sleede (1 W
each).
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Estimation of Potential Savings

LIfts

Residential Sector )
Tertiary Sector
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A total reduction of 10 TWh is achieved using
the Best Technologies Available and of 12 TWh
when technologies that are currently being
available but currently not used in the lift
industry
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Estimation of Energy Consumption

Escalators

According to ELA statistics, there are 75.000 escalators
and moving walks installed in the 4. Based on the
surveys conducted in WP2, two assumptions are made

I 75% of the escalators are installed in commercial buildings
and the remaining 25% in public transportation facilities.

I 30% are equipped with a Variable Speed Drive (VSD)

Based on the measurements conducted in WP3, the
average value for the electricity consumed during
running and standby modes (slespeed and stopped),
IS considered.
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Estimation of Energy Consumption

Escalators

Escalators energy consumption is estimated at
900 GWIper year
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Estimation of Potential Savings

LIfts

A For the estimation of energy savings it is
considered that all of the escalators installed
would be equipped with VSD. Furthermore, it
IS considered that when stopped, the
controller and inverter only consume one
Watt each.

A A potential reduction in the electricity
consumption of aroun@55GWh(28%)would
be possible



Barriers, strategies and guidelines

1)ldentify relevant barriers that are present in

the European lift and escalator market

ABarrier:a mechanism that inhibits a decision or
behavior that is both energgfficient and economically
efficient

AMethodology:literature review, expert interviews and
validating group discussions

2) Develop strategies to overcome the barriers
identified
3) Provide guidelines how to improve energy efficiency
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General situation

How important is energy efficiency on the
European lift and escalator market?

A The issue has been discussed for some time.

A The discussion is related to the societal debate around
climate change.
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Is energyefficient technology for lifts and

escalators also economically efficient?

Responses are ambiguous and even experts come to different conclusions
(e.g. wide ranges regarding costs)

A High complexity of the products (e.g. interaction between components)
A Individually engineered installations rather than standardized products

A No generally accepted standards implemented for measuring energy
consumption

A Rapid technological advances
Few general conclusions:
A Assessment easier for new installations than for retrofits.

A Switching off the cabin light if the lift is not operating seems to be the
only measure that is (more or less) accepted to be efficient in terms of
energy and costs.
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What are the barriers to energy

efficiency?

No monitoring of energy consumption and
energy costs of existing installations.

Customers lack knowledge on energy efficient

technology.
Main source for information are manufacturers Information and
(and their sales departments). transaction costs

Installations are usually chosen without a
(comprehensive) assessment of their energy
consumption.

An installation is often not chosen by the later
operator/user of the installation; thus lifeycle
approaches are neglected.

A Maintenance and energy costs are usually
divided between several occupants of a
building. Split incentives

A The consumption of 3 to 8 % of the whole
energy consumption of a building may be too
low to raise attention.
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Technology

A Energyefficient technology is available on the market and it works well
(no increased need for repair or maintenance).

Capital

A New installations: Split incentives may hinder investment into more
efficient technology, however not a general lack of capital.

Legislation

A No conflict identified with existing guidelines/regulation/legislation.

A More important: lack of legislative/regulative framework to support the
dissemination of energgfficient technology.

Comfort and safety
A Energyefficiency is not seen in conflict with comfort and safety issues
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What needs to be done? Recommende

strateqies and measures.

Standardized and transparent guidelines how to measure energy
consumption and calculate annual energy demand of an individual
installation on a European level

A Concepts to draw on: ISO 25745, VDI4707, SIA3B@ project
Inclusion of lifts and escalators into EPBD

Raising awareness and enhancing knowledge
A Main target groups

— New installations: stakeholders involved in fhlanning and construction
process of buildings

— Existing installations: owners, users and operators
A Measures
— Labeling of equipment
-1 00Saa G2 WwW202SO0AOSQ AYTF2NXNIGAZ2Y
— Awareness campaigns for target groups
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How to implement energyefficiency?¢

Guidelines

Lifts and escalators are individually engineered systems rathel
than off-the-shelf products or standardized products

A general guidelines are difficult to develop

Energy efficiency concerns the whole life cycle of an
installation, including

Acreating awareness and knowledge within the industry and
beyond

Aselecting appropriate equipment
Ausing this equipment in an energfficient manner

Aensuring sensitivity to energy efficiency matters for
Installation and maintenance
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Some examples

e.g. appropriate location and
aumber of installations

e.g. switchoff equipment,
sleepmodes

e.g. dimensioning,
energy efficient motors

e.g. integration into the
building, installation quality
e.g. highefficiency lighting
and components

Wareness & know\ed‘?De
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