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TASK 4 – TECHNOLOGIES

General objectives of Task 4:
 This task is a general technical analysis of current products on the EU
market
 It provides general inputs for the definition of the Base-Cases (Task 5)
as well as the identification of the improvement potential (Task 6), i.e.
the part that relates to the best performance products - BAT (Best
Available Technoloy) and BNAT (Best Not yet Available Technology).
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TASK 4 – TECHNOLOGIES
Subtask 4.1
Technical product description
Technical description of the
main lift components in terms
of:
- Function
- Material composition
- Typical energy use
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Use of more efficient Electric Motor
 Electric Motor efficiency has improved greatly in the last two decades, driven by rising electricity
prices, environmental concerns and the introduction of Minimum Energy Performance Standards
(MEPS) for general purpose motors in most major economies.
 Lift motors have special operating characteristics and are designed to provide the high starting torque
necessary as well as to withstand the high number of start-stops required in a given period (via, for
example, lower rotor inertia, higher insulation class). Liftmotors are out of the scope of Ecodesign
regulation EC 640/2009.
 Information about the energy efficiency of motors currently used in lifts is not given in product
catalogues.
Questions for Stakeholders:

What is the typical efficiency class (according to IEC60034-30-2) of the motors used in lifts today?
 BAT – Lifts equipped with gearless Permanent Magnet motors have a 20-30% lower electricity
consumption compared to conventionsl geared systems.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options

Use of Variable Speed Drive (VSD) / Variable Voltage Variable Frequency (VVVF) drive
- Improved starting performance

Energy-Consumption for an acceleration period
(a) Standard Motor; (b) Pole Changeable Motor; (c) Variable Speed Drive (VSD)

7

TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Use of Variable Speed Drive (VSD) / Variable Voltage Variable Frequency (VVVF) drive with
Regenerative capabilities
 The energy generated by the motor can be reused in three different forms, namely:
- (i) injected directly into the AC grid;
- (ii) injected into a common DC bus;
- (iii) stored in super-capacitors and/or batteries, for later use.
 Generally, a regenerative drive can reduce lift running
energy consumption between 20% and 40%.

Lift Regenerative operation
Source: Mitshubishi Electric
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Use of optimised Lift Controls
The running energy of the lift can be reduced by using optimised lift control strategies:





Adjusting speed to the demand.
Shutting down lifts (within a group) during periods of low traffic demand.
Appropriate zoning arrangement.
Employing advanced algorithms that, for example, track where each lift is located, to consider the
potential energy available from its car and counterweight locations.
 Hall call control systems.

In general, strategies for optimising the passenger distribution between floors, reducing waiting times,
travel time and the number of start/stops will result in energy savings.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Efficient Door Operators
The running energy of the lift can be reduced by using optimised lift control strategies:
 Direct drive motors, either AC induction motors or PM motors, using closed-loop elec-tronic control
of speed, torque and door position are the most advanced solution having high-efficiency and
eliminating the transmission losses.
 Additionally, they minimise opening and closing door times and may adjust their speed to different
levels of pas-senger traffic with resulting improvement of the traffic handling capacity of the lift.
 Light weight doors require less energy to move.
 Centre opening doors reduce operation time.
 Some door operators keep the lift door closed by keeping the motor energised. This constitutes a
major standby load that can easily be avoided by having an alternative method of locking the lift
door.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Efficient Lighting
 Although LED lighting is used in most new lift installations, the technology has been subject to great
improvements over the last few years, now reaching efficacies of over 150 lm/W. However, the
quality of the products in the market, may vary substantially. Additional advantages are its long
lifetime.
Efficient Ventilation
 Electronically controlled permanent magnet motors (EC motors) can achieve very high efficiencies
(IE4) and competitive prices in variable speed applications.
 Setting the operating point to meet the required flow has a noticeable impact on energy
consumption, as the power consumed changes with the third power of the speed.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Guide rails and shoes
 Correct maintenance (e.g. alignment, lubrication) should be guaranteed to minimise the losses in
these components.
 The use of roller guides is preferred to the use of sliding guides.
Traction sheave and pulleys (only traction lifts)

 Using lighter materials, such as polyamide, for the traction sheave and rope pulleys reduces the
moment of inertia leading to energy savings.
Ropes and Belts (only traction lifts)
 Use aramid fibre (Kevlar®) or belts (steel cables encapsulated in a
polyurethane sheath)
 Lower weight and allow for a greater bending ratio. For the same travel
the smaller sheave rotates faster, allowing for the use of a smaller motor,
without gearbox.
12

TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Correctly dimensioned counterweight (only traction lifts)
 The least energy consumption occurs for the situation when the counterweight mass equals the
mass of the car plus its passengers, i.e., car and counterweight are perfectly balanced.
 Different lifts in different buildings will have different typical load rates. A residential lift will often
carry very few passengers and, therefore, it makes sense that it is counter-weighted at less than
40%. Conversely, lifts in office buildings with high traffic may travel most of the time with the car
filled to more than half its rated load and so it could make sense that it is counterweighted at more
than 50%.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Electronically controlled control valve (only hydraulic lifts)
 Closed-loop, electronically controlled, proportional solenoid valves, can react to the real-time signals
from the flow, temperature and, sometimes, pressure sensors, thus compensating for variations in
oil viscosity and pressure. Because of the increased speed control, they reduce both the levelling
time and the overall travel time. Therefore, pump run times are reduced and less heat is generated,
improving efficiency. Additionally, the need for supplementary cooling of the hydraulic fluid is
avoided.

VVVF pump control (only hydraulic lifts)
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By varying the speed of the pump, only the amount of oil necessary to move the lift is supplied.
Reduced starting current.
Additional oil cooling is not necessary in most applications.
With regenerative capability, the pump can turn backwards during car downwards travel and the
motor act as a generator.

TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Use of counterweight in hydraulic lifts.
 Roped hydraulic lifts with a counterweight. Need for additional components
(e.g. guide rails, ropes, pulleys) increasing the maintenance requirements;
increasing the load on the building structure; and the additional space
required for the counterweight.
 Use of hydraulic pressure accumulators. These bladder type components
store the potential energy during down travel releasing it during the up
cycle.
 The use of a counterweight allows for a motor with a smaller power rating
to be used when compared to conventional hydraulic lifts.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption
 The consumption is attributable to equipment, as described above, that is constantly working, such as
control systems, security systems, lighting, ventilation, power supplies, floor displays and operating
consoles in each floor and inside the lift cabin.

Standby consumption of the lifts audited during the E4 monitoring campaign
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption
There are two main strategies to reduce the standby electricity consumption of lifts:

17

1)

Use more efficient equipment (e.g. efficient lighting or ventilation) and equipment with lower
standby consumption (e.g. low no-load losses power supplies).

2)

Turn off equipment that is not being used. Often, two standby modes are used:
 The first one does not imply an addition to the passenger waiting time as only compo-nents that
can be instantly turned on would be completely or partially disabled (e.g. lLighting, ventilation,
and car displays).
 The second standby mode shuts down further components (e.g. after 30 seconds of idle time),
but the system may take a longer time to reboot due to the nature of the switched off equipment
switched-off (e.g. drive units, door operators, car electronics, light curtains / door detectors).

TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption - Inverters

VSD Standby Losses (manufacturers’ data, 2017
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption – Power Supplies
The requirements of the Commission Regulation (EC) No 278/2009 can serve as a good indicator of the
cost-effective efficiency improvement that are possible for this equipment.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption - Safety and Emergency requirements related equipment
Some of the requirements of the Lifts Directive 2014/33/EU and of parts of the European Standard EN81
series - Safety rules for the construction and installation of lifts - Lifts for the transport of persons and
goods, require the use of additional equipment that, although not being essential to the normal operation
of lifts, have important implications in their electricity consumption, in particular during standby.
 two-way means of communication allowing permanent contact with a rescue service.
 cars must be designed and constructed to ensure sufficient ventilation for passengers, even in the
event of a prolonged stoppage, and be equipped with emergency lighting, working even without the
normal power supply.
 In the event of a power outage, lifts may be equipped with a system that returns the lift, either to the
closest floor or to the ground floor.
 in public buildings, lifts may be required to assist in the evacuation of disabled people.
To ensure these safety functions a secondary independent power supply is required.
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TASK 4 – TECHNOLOGIES
Subtask 4.1 Products with standard improvement (design) options
Standby power consumption

Question for Stakeholders:
What are the typical standby consumption levels of lifts? Is there any evidence that the standby
consumption has reduced significantly in the last few years?
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TASK 4 – TECHNOLOGIES
Subtask 4.2 Production, distribution and end-of-life
Product weight and Bills-of-Materials (BOMs)
BOMs were collected for 4 Basecases thought to represent the most important market segments

Hydraulic lift market according to nominal load
(in kg), 2015
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Traction lift market according to nominal load
(in kg), 2015

TASK 4 – TECHNOLOGIES
Subtask 4.2 Production, distribution and end-of-life
Product weight and Bills-of-Materials (BOMs)
BOMs were collected for 4 Basecases thought to represent the most important market segments
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Assumptions for the energy consumption of BaseCase lifts

E_standby
P_id [W]
P_st5 [W]
P_st30 [W]
t_d [s]
a [m/s²]
J [m/s³]
E_travel
Erc [Wh]
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power use in idle mode
standby power used after 5 min
standby power sued after 30 min
time for the opening, opened and
closing times of the lift doors
average accelaration
average jerk
running energy of reference cycle
according to ISO 25745-1

200.00 200.00 200.00 200.00 220.00 250.00
200.00 200.00 200.00 200.00 220.00 250.00
200.00 200.00 200.00 200.00 220.00 250.00
9.00
0.50
0.80

9.00
0.50
0.80

10.00
0.50
0.80

10.00
0.50
0.80

10.00
0.50
0.80

12.00
0.50
0.80

15.36

25.20

30.20

51.00

52.90 144.00
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Subtask 4.2 Production, distribution and end-of-life
Materials flow and collection effort at end-of-life (secondary waste), to landfill/ incineration/ recycling/
re-use (industry perspective)
 At the end of life the lift is dismantled.
 Lifts are mainly built with metals that are recyclable and that have a very high value (e.g. steel,
aluminium, copper). For these materials the end-of-life treatment of the lift entails multi-metal scrap
recycling.
 Plastic content is either recycled, used for energy recovery or landfilled.
 Typical packaging materials for lift components are wood or plywood for larger equipment and cardboard
and occasionally plastic for smaller components.
 Lifts are excluded from the scope of the WEEE Directive (recital 9). However, any equipment which is not
specifically designed and installed as part of those installations, and which can fulfil its function even if it
is not part of those installations, should be included in the scope of the Directive. This includes
components such as lighting equipment, electronic controls and batteries.
 Batteries also fall under the scope of Directive 2006/66/EC of the European Parliament and of the Council
of 6 September 2006 on batteries and accumulators and waste batteries and accumulators
 Waste oils are governed by the Waste Framework Directive 2008/98/EC, especially by Article 21, on
waste oils.
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TASK 4 – TECHNOLOGIES
Subtask 4.3 Recommendations

Recommendations on:
4.3.1 refined product scope from the technical perspective (e.g. exclude special applications for niche
markets)
4.3.2 barriers and opportunities for Ecodesign from a technical perspective
4.3.3 the typical design cycle for this product and thus approximately appropriate timing of measures
(best of products in field tests, labs, etc.)
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THANK YOUR FOR YOUR ATTENTION
WWW.ECO-LIFTS.EU
ECO-LIFTS@ISI.FRAUNHOFER.DE
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