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A device for assessing the power consumption efficiency of lifts
and a method for examining the power consumption efficiency of lifts

The subject of the present invention is a device for assessing the power
consumption efficiency of lifts and a method for examining the power
consumption efficiency of lifts with the use of an intelligent system for supervision
of service parameters of lifts.

Intensive development of micro-electromechanical system seen in recent years
in the area of nanotechnology resulted in providing solutions known as MEMS —
Micro-Electro-Mechanical Systems, but such names as Micromachines and MST
(Micro System Technologies) are also commonly used. As a matter of fact, all of
the names designate the same systems, although they come from different regions
of the world and thus were created based on different products manufactured and
available on international market. MEMS are systems containing a combination of
mechanical and electronic components but manufactured to a miniature scale.
They are characterized with micrometer dimensions, although the technological
progress brings more and more miniaturized solutions known as NEMS (Nano-
Electro-Mechanical Systems).

The device for assessing the power consumption efficiency of lifts is
characterized in that it contains a microcomputer-based portable programmable
data acquisition system with registration of the measured parameters in non¬

volatile memory that has measurement sensors coupled with processing blocks of
the intelligent transducer connected with the data acquisition system.

The method of examining the power consumption efficiency of lifts consists in
that in the course of measurements, the system parameters are registered with on¬

line data acquisition and registration of the measured parameters in non-volatile
memory, and the registered data are input via serial interface to a personal
computer provided with analyzing-supervising program.

Signals from measuring sensors are transmitted to processing blocks 1, 2, 3 of
the intelligent transducer and further to the data acquisition system 4.

The presented system offers the possibility to measure physical quantities in
a maximum of 24 measurement channels with the registration time resolution of
10 ms. The registered data are output via a serial interface to a personal computer
provided with analyzing-supervising software (data archiving).



For the purpose of diagnostics and in-depth analysis of the parameters,
a dedicated microcomputer-based portable programmable data acquisition system
is developed with registration of measured parameters in non-volatile memory.
In the course of measurements, the system parameters are registered on the lift
(item 7) with on-line acquisition of the following data:

- measurement of the lift's linear velocity and direction of motion of the drive
wheel 11;

- measurement of the lift's load (item 9 on cables or 10 in the cabin);

- measurement of accelerations observed in the course of the lift's operation
(item 10);

- measurement of the working cycle number and duration (directly from the
energy consumption measurement);

- measurement of the power consumed by the power unit in individual operating
cycles (item 14), e.g. in the control cabinet (item 1 );

- measurement of angular velocities (item 8), e.g. in the drive unit shaft (item
13);

- measurement of deviation and irregularity of the ride track (item 15);

- measurement of power consumed by selected subassemblies of the lifting
device (e.g. cabin lighting etc.);

- acoustic measurements (item 16).

The subject of the invention is shown in an example embodiment in the figure
showing the block diagram of the measuring system. Signals from measurement
sensors are transmitted to processing blocks 1, 2, 3 of the intelligent transducer and
further to the data acquisition system 4.

The presented system offers the possibility to measure physical quantities in a
maximum of 24 measurement channels with the registration time resolution of
10 ms. The registered data are input via serial interface to a personal computer
provided with analyzing-supervising program (data archiving).

The registered data are visualized and archived by means of the supervising
program installed on personal computer 5. The system has a program allowing for
in-depth analysis of the lift's operating data. Printouts of reports 6 on results
representing the lift's energy efficiency class can be generated in any format



agreed with the purchaser. For particularly difficult service conditions, wireless
transmission of signals will be utilized.

The system is based on solid-state intelligent measurement transducers MEMS
designed for measurement of motion parameters and measurement signal
conditioning circuits cooperating with them.

Data recording allows for continuous registration of lift operating parameters
within the period of a week. Parameters of the system are being set from the
system configuring program level. The program of in-depth analysis is based on
fuzzy logic algorithms in order to work out a unambiguous information about the
elevator's service conditions and technical efficiency parameters. The system is
planned to be applied in a number of elevator systems with different technical
parameters.

Implementation of the above-described invention requires application of high-
technology solutions.



Patent claims

. A device for assessing the power consumption efficiency of lifts comprising
a data acquisition system and analyzer, processing blocks to which signals
from intelligent measurement systems are transmitted, and a personal computer
with a supervising program characterized i that it includes a microcomputer-
based portable programmable data acquisition system with registration of the
measured parameters in non-volatile memory, such system having
measurement sensors coupled with intelligent processing blocks (1, 2, 3) of the
transducer connected with the data acquisition system (4) and the supervising
program of the personal computer (5).

2. A method of examining the power consumption efficiency of lifts
characterized in that in the course of measurements, system parameters on
the lift (7) are registered with on-line data acquisition and registration in non¬

volatile memory, and the registered data is output via a serial interface to the
personal computer (5) with analyzing-supervising software ( 6).

3 The method according to claim 2 characterized in that the measurement
process is realized within a definite time interval (lift operation cycle) allowing
to estimate the average value of the lift operating intensity and load and the
averaged operation cycle of the lift (7).

4 . The method according to claim 3 characterized in that it allows to determine
the recovery energy and the energy related to riding up, riding down, and
stopping of the lift (7).

5. The method according to claim 3 characterized in that it allows to determine
individual operation cycles of the lift, number of stops at individual floors,
running time, and stop time.
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