Met hod for energy-saving lift control, and lift installation The present

I nvention relates to a nethod of controlling a lift installation with
several lifts. The passengers input their travel wi shes in the form of
destination call inputs by way of destination call input apparatus. A lift
control neasures at |east one traffic criterion, which characterises a
traffic intensity, of the lift installation, wherein the Ilift control
allocates the lifts in energy-optimsing manner to the destination call

i nputs of passengers. The invention further relates to a lift installation
for carrying out theweihoddorBrérgyRRnENfeedntrdh dramft ihstallaihal | ations
operate in a nmanner controlled by destination call. A passenger inputs his
or her travel destination by way of destination call input apparatus so
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lift installation. Rusan f or descr in EP.O,246 395
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passengers so that mn iting times result and transport performance
is i ncreaé’éﬂ‘axlwmﬁéf‘sﬁ%e'gan@ﬁﬁ?ﬂ i cated control circuit which undertakes
this above-described costs optim sation is used. Against this background

t he obj ect results of indicating a nethod for control of a |ift
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sui tabl e RA&VERSavings are achieved in the region of drive technology or mechanics of the lift
installations and not through the form of lift control or form of allocation of the passengers.
This is partly due to the fact that the demands on lift installations on the one hand to make
available a maximum transport performance and on the other hand to operate in energy-
saving manner are in part mutually contradictory. In that case there is to be understood by
transport performance primarily that the operator of the lift installation expects a required
filing of a building in specific times and maintenance of the average waiting times
predetermined for the lift installation.

A group control for lifts is described in EP 0 246 395 A1. According to this patent
specification, lifts of the lift installation are allocated in costs-optimising manner to the
destination calls input by passengers so that minimum waiting times result and transport
performance is increased. In that case a complicated control circuit which undertakes this
above-described costs optimisation is used.

Against this background the object results of indicating a method for control of a lift
installation in which the possibilities for energy savings are utilised by suitable measures



2 wthout other requirements with respect to the requisite transport
performance and the waiting tines to be maintained being prejudiced. This
object is net in the case of a method according to category for control of
alift installation in that lifts are allocated to the destination cal

I nputs by the lift control in energy-optimsing manner in dependence on
the traffic criterion. For that purpose the |ift control constantly
neasures the traffic intensity in the foramof at |east one traffic
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into account, which in general is not perceptible by the passengers. The
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The invention is used in this situation. Advantageous refinenents of the
i nvent i on 1qRNLrESodedl RHUtRH rhsiftinsRe $edfditdi tFihsport capacity and the average waiting

times for the destination call allocations, but utilises the free periods present outside traffic
peak times. Within these free periods the constant efforts of the lift control to achieve
minimum waiting times and a maximum transport capacity are deactivated. In that case,
through the energy-saving allocation of the destination call inputs in accordance with the
invention only a moderate prolonging of waiting times has to be taken into account, which
in general is not perceptible by the passengers.

The energy-saving measures in the allocation of destination calls are particularly effective
in the case of lifts which have to overcome large distances without disembarkation storeys.
In large buildings it is increasingly observable that almost empty lift cages travel over so-
called blind zones of possibly 100 metres length. In that case the waiting time at the
storey for the possibly only single passenger amounts in the extreme case to only a few
seconds and that in a large building where the acceptance of correspondingly longer
waiting times is inevitably present. The invention is used in this situation.

Advantageous refinements of the invention can be inferred from the subclaims.



3 I n one advantageous refinenent of the invention the energy-optim sing
allocation is activated in the case of falling below of at |east one
traffic criterion. In that case, the falling below of a traffic criterion
is nmonitored for a predeterm nable tine period. On exceeding a fixable
nunber of traffic criteria the energy-optimsing allocation is deactivated.
Here, too, an exceeding should advantagbously be evaluated, only after a
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as enpty travel in the detection of traffic intensity. In the case of a
preferred exanple of enbodi nent of the invention a deactivation of the

A second traffic criterion for activation of the energy-saving mode is formed by a
comparison of a number of the passengers, who are waiting at all storeys and up to now
have not yet been transported, with a number of waiting passengers for the energy-saving
mode. Here, too, the lift installation is then switched by the lift control, when the
predetermined number of waiting passengers is fallen below, to the energy-saving mode.

In a further advantageous refinement of the invention a third traffic criterion for activation of
the energy-saving mode is formed by means of a comparison of a mean number of
passengers per journey with a number of passengers per joumney for the energy-saving
mode. The lift installation is switched by the lift control, when the predetermined number
of passengers per journey is fallen below, to the energy-saving mode. In that case, for
example, 30 seconds of standstill of a lift can be detected as empty travel in the detection
of traffic intensity.

In the case of a preferred example of embodiment of the invention a deactivation of the
energy-saving allocation is carried out in dependence on a predeterminable time. A rapid
switching back and forth between the different forms of allocation is thereby avoided,
which would ultimately increase the waiting time for passengers and thus be counter-



energy-saving allocation is carried out in dependence on a predeterm nable
time. Arapid swtching back and forth between the different forns of

all ocation is thereby avoided, which would ultimately increase the waiting
time for passengers and thus be counter 4 productive. The predetermnm ned
time can then be a mnimumrunning tinme for the energy- saving allocation.
Moreover, it is possible to activate and deactivate the energy-saving node
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settable minimum running time for the energy-saving measures has elapsed.

If the energy-saving mode is switched on and new destination calls are allocated in
energy-saving manner, energy can thereby be saved in particular in that the lift cages are
moved in balanced manner. Thus, in principle in the energy-saving allocation it is sought
to so allocate the destination calls to the lifts that the lifts are moved in balanced manner.
A so-called start/destination ceoincidence of a newly input destination call with an already
registered destination call forms an exception in this balancing of the lifts. By a
start/destination coincidence in the sense of the present invention there is understood
travel together of at least two passengers. For this purpose in a further advantageous
refinement of the invention in the case of a new input of a destination call a
start/destination coincidence of the new destination call input with other already registered
destination call inputs is checked, wherein in the case of presence of a start/destination
coincidence the new destination call input is allocated in costs-optimising manner even
though the energy-saving allocation is activate by reason of the measured traffic criteria. If
during the validity of the energy-saving mode a new destination call is input and a
start/destination coincidence present, one to two journeys of the lift is or are saved relative



start/destination coincidence of the new destination call input with other
already registered destination call inputs is checked, wherein in the case
of presence of a start/destination coincidence the new destination cal
input is allocated in costs-optimsing nmanner even though the
energy-saving allocation is activate by reason of the neasured traffic
criteria. If during the validity of thesenergy-saving node a new
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of each s are allocated preferentially in which the lift load lies below a predetermined limit for the
travel path relevant to this destination call.

In an advantageous refinement of the invention the predetermined lift load corresponds
with half the permissibie lift load less a predetermined passenger weight. In that case the
passenger weights can be different according to the respective place of use and in
dependence on the region.

In an advantageous refinement of the invention a theoretical waiting time of each
passenger is ascertained when the energy-saving mode is activated. In addition, a
settable, tolerable waiting time per lift is established and serves for the lift control as a
regulating magnitude. The theoretical waiting time of each individual passenger already
allocated then results from the instantaneous time less the input time. Additionally added
to this theoretical waiting time is the theoretical time for reaching the starting or boarding
storey with consideration of possibly planned intermediate stops.

In the case of the energy-saving allocation of a lift this tolerable waiting time is compared
with a theoretical waiting time of all destination calls allocated to this lift, wherein a



passenger is ascertained when the energy-saving node is activated. In
addition, a settable, tolerable waiting tinme per |lift is established and
serves for the lift control as a regulating nagnitude. The theoretical
waiting time of each individual passenger already allocated then results
fromthe instantaneous tinme |less the input tinme. Additionally added to
this theoretical waiting time is the theoretical tinme for reaching the
starting or boardlnﬁ storey with consideration of possibly planned
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passengers ocated to this |lift i1s less than the tolerable travel tine to
the dest |tlﬁ@tlﬂ@HSIVel'ﬁfethP@l%ﬂ%!"éefmeéﬂﬂé¢ stopsref the lithe destination is in that
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magnitude which is established per lift and which is used by the lift control as a regulating
magnitude.

It is advantageous if during the activated energy-saving mode in the case of allocation of
new destination calls the otherwise usual limitation of the number of intermediate stops,
which is usual with the costs-optimising allocation, is cancelled. This number of
intermediate stops is indirectly influenced by the monitoring of the tolerable waiting time
and the tolerable travel time to the destination. Limitation of the number of intermediate
stops normally serves for shortening the round trip times in the costs-optimising allocation
of destination calls.

In an advantageous refinement of the invention when the energy-saving mode is activated
and with new input of a destination call this destination call is aliocated to the lift which has
the longest common travel path with suitable lift load. The suitable lift load was described
above. In order to be able to make a statement with respect thereto the common travel
paths by the destination call to be allocated and the instantaneously checked lift have to
be compared. This advantageous allocation of the lift which has the longest common
travel path with suitable travel load reduces, inter alia, the number of intermediate stops.



intermediate stops is indirectly influenced by the nonitoring of the
tolerable waiting tine and the tolerable travel tinme to the destination.
Limtation of the nunber of internediate stops normally serves for
shortening the round trip tinmes in the costs-optimsing allocation of
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In an advantageous refinement of the invention the lift control undertakes measuring of the
traffic intensity within a settable time period, wherein the lift installation can be switched by
the lift control to the energy-saving mode in dependence on the measured traffic intensity.

Overall, through the refinement according to the invention not only of the method, but also
of the lift installation, a collection of passengers with a lift is favoured in direction of
attainment of a balanced load, wherein the better balanced lift uses less energy than an
unbalanced lift. The probability increases for the refinement according to the invention that
in the better balanced lift certain travel paths for two or more passengers together can be
covered.

Through the allocation of several journeys to a lift, journeys of other lifts are automatically
avoided, whereby several empty journeys (collection journeys) are avoided and further

energy savings can be achieved.



the lift control to the energy-saving node in dependence on the neasured
traffic intensity. Overall, through the refinenent according to the

i nvention not only of the nethod, but also of the lift installation, a
col l ection of passengers with a lift is favoured in direction of

attai nnent of a bal anced | oad, wherein the better balanced |ift uses |ess
energy than an unbalanced I|ft The pro Bability increases for the

ref i nement c t V% the better balanced lift
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Thr ough tmnm:ldimemxsamanmtlcaﬂlg\xlmstrhtejdmmthea;rawmgsa lift, journeys of other
lifts are automatically avoi ded, whereby several errpty j our neys

(coll ection journeys) are avoided and further energy savings can be

achi eved. Rg. TThe i n\whows arliftisstaligtioaiadestding tatheerésintirventior; he fol | owi ng on
t he basis of exanples of enbodinment, schematically illustrated in the
drawings. Fig. | shows a |ift installation according to the present

i nvention;Figrig. 2 shbowsa fibwwhahdot aligeatieh bp&atew Bestinaion @8l Ge abédraarican
call in accordance Ww@‘ﬁg?the resent invention; Fig. 3 shows a flow chart

for activation of a §Irs¢ VPWﬂ”RBde and Fig. 4 shows an energy-savi ng
al location of destination calls in accordance with the present invention.
Alift installation 10 according to the invention is shown in Figure 1. The
lift instdl9ation 16Noweadlow ¢lartfer agtination ol aniessrayosayingseedamnde |ifts 11,
12 and 13. The three lifts 11, 12 and 13 are controlled by a lift control
16. For S|an|f|cat|on of the illustration, depiction of drive wunits and
lift shaftfid-Has beeshaws Forensrgysaving Allgcationef destingtion icall: inoaccerdance avithnput
by the passengers RQyo eﬁmnﬂfﬁbh”at'on call input apparatus 14 and
transmtted to the |if ontr 16. The lift control 16 ascertains the
lift 11, 12, 13 nost favourable for this destination call and comunicates

to the pa%?lﬁf‘ﬂgfallétgb% %gcgtfgt@'r@%hk \{?nl}an is'sho@n ujr%lqah‘i?’ayrh%fhﬁtlﬁ%all ion 10

i nformation unit nmeasuri ng ch a
load meageeedivgtio dhe inventiondearptises thrie fils dém12)end|ﬁaer'ﬁf@ktbrea liftsatr, dﬁgmd in

e s Sy SYIPHLOE S| ROESERIRANAG iy, epiionof arve
i |1 ustrat egits and lift shaftcbassbearndispensed eiithal A tespedton destindtion| dafl isinpst by the
determ ne%aggbntggfs by way of destination call input apparatus 14 and transmitted to the lift control
16. The lift control 16 ascertains the lift 11, 12, 13 most favourable for this destination call
and communicates to the passenger the ascertained lift 11, 12 or 13 by way of the
information unit 15. Moreover, a load measuring unit 17 by means of which a load
measurement of the individual lifts can be undertaken is arranged in the lift control 16,
wherein the load-receiving parts of the load-measuring unit 17 are arranged at the lifts 11,
12, 13 (not illustrated). In that case, the form of allocation of the lifts is determined in the

lift control 16.

Figure 2 shows a sequence control for allocation of a new destination call. The new
destination call is input and processed by the lift control 16. In step 21 a new destination
call is input by the passenger by way of a destination call input apparatus 14. The lift
control 16 constantly undertakes measurment of the traffic intensity, wherein the traffic
intensity comprises one or more fixable traffic criteria 32, 33, 34. In the case of falling
below one or more of the predetermined traffic criteria the lift installation 10 is switched by
the lift control 16 to the energy-saving mode ESRZ. In the energy-saving mode new
destination calls are allocated in energy-saving manner ESRZ by the lift control 16. A time
element TM, which is used in the case of deactivation of the energy-saving mode ESRZ, is
arranged in the lift installation 16. After the energy-saving mode ESZR has been



lift control 16. Figure 2 shows a sequence control for allocation of a new

destination call. The new destination call is input and processed by the
lift control 16. In step 21 a new destination call is input by the
passenger by way of a destination call input apparatus 14. The lift

control 16 constantly undertakes neasurnent of the traffic intensity,
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i n dependdndieatethta the passsngesdyt way of theiinfosmatianyuritvl S inTSteplzzfmdmndbntiysoft 0
be sel ect ‘?Heﬁ)?rq O\MAH&CQU 8 ascertained by the lift control 16 for the input

destination call édl cated to the passenger by way of the information
unit 15 in step 22 |ndependently of the formof allocation. In Figure 3 it

is illustrated in.detail .how e asured traffi Nt en
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calls, the load measurements and other relevant parameters of the lift control, for example
instantaneous clock time, time period of monitoring, lift load and passenger weight, are
calculated or ascertained. These statistical values also comprise the mean waiting time

WZM, the number of passengers ANBP not served and the number of passengers APFM
per journey.

In step 32 the mean waiting time WZM is compared with a predetermined waiting time
WZMEME for the energy-saving mode. If the mean waiting time WZM is less than the
mean waiting time WZMEME for the energy-saving mode, there is continuation with step
33 in which the number of passengers ANBP not served is compared with a fixed number
of passengers ANBPEME, which are not served, for the energy-saving mode. If this
comparison is positive, there follows as next step 34 in which the number of passengers
APFM per journey is compared with a number of passengers APFEME per journey for the
energy-saving mode. If also this comparison is positive the lift installation 10 is shifted by
the lift control 16 in step 38 to the energy-saving mode ESME, in which new destination
calls are allocated in energy-saving manner and the time element TM in the lift control 16
is activated.



I nstant aneous clock tine, time period of nmonitoring, lift |oad and
passenger weight, are calculated or ascertained. These statistical val ues
al so conprise the mean waiting time WM the nunber of passengers ANBP not
served and the nunber of passengers APFM per journey. In step 32 the nean
waiting time WZMis conpared with a predeterm ned waiting tinme WNMEME for
the energy-saving node. |If the nean waitiong tinmne WZMis |ess than the nean
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If also this conparison in step 35 is negative, the time elenent TMis

simlarly checked or, in a ) L .
In Figure 4 there is illustrated a flow chart in which it is illustrated how a newly input

destination call is allocated in energy-saving manner in the case of activated energy-
saving mode.

In step 41 a new destination call is input. Firstly, in step 42 a start/destination coincidence
between the newly input destination call and already registered destination calls are
checked. If this investigation is positive, the newly input destination call is allocated not in
energy-saving manner, but in costs-optimising manner in step 50. As explained above,
through utilisation of a coincidence one to two journeys of lifts are saved, so that a very
large amount of energy can thereby be saved. This saved energy cannot be achieved by
a better balancing of the lifts, so that, in the case of a coincidence the allocation of the
coincident destination call is carried out in costs-optimising manner notwithstanding the
activated energy-saving mode.

If a coincidence is not present, a common travel path GFSGL with suitable load is checked
in step 43. For that purpose, the load is measured by the lift control 16 by means of the
load measuring unit 17 before each travel start of a lift. Thus, in the case of allocation of a
new destination call to a lift the common travel path GFSGL with suitable load can be
taken into consideration, in which the lift load is taken into account. The preferred lift load




gi ven case, the energy-saving node ESMA of the |ift installation
deactivated and new destination calls allocated in costs-optim sing manner
KRZCEME. In Figure 4 there is illustrated a flow chart in which it is

illustrated how a newly input destination call is allocated in
energy-saving manner in the case of activated energy- saving node. In step
41 a new destination call is input. Firstily, in step 42 a start/destination

coi ncidence between the newy input destination call and already
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t he perm ssi SS a predeterm ned passenge

for exanpstep 4B@ndiin a givencase Rdiftisialtocatedin cedstoptimistigunanmes tethisidestinétion .
common tracé@b_.#&%gg GFSA. with suitable | oad has not been found in the case
of this ch P'ep 43, a next lift is checked in step 49 with respect
to a cormon travel path GFSGL with suitable load. |If in this check in step
49 no oth | ift manner

o this ddbiie e aeive robpatptis roul in AR R RS s SLreg 4o
GFSG. W t lwhighutheatphve! tinRdZZAZR e i Hestinatidre of aib alledatédeallsoisairipaest with st ep
43, next .tglelsatb?ep trg'v4el Eirrll'n% TZZ to the destination. Here, in the case of a negative comparison a
next lift is similarly checked in step 49 and, in a given case, when there is no discovery of
a suitable lift a lift is allocated in costs-optimising manner to this destination call in step 50.
If, however, this comparison should be positive, further procedure is with step 46. In step
46 the comparison of the common travel path VGFS is undertaken. In step 47, which
follows thereupon, the lift is selected which has the longest common travel path LGFSGL
with suitable load . If this comparison should be negative, a further lift is selected in step
49 and, in a given case, a lift is allocated in costs-optimising manner in step 50. If the
comparison in step 47 is positive, the new destination call is allocated to the lift which has
the longest common travel path LGFSGL with suitable load. This now-selected lift is
allocated in energy-saving manner and is communicated to the passenger, who has input

the destination call, by way of the information unit 15.

Thus, in the case of activated energy-saving allocation initially there is checking for
coincidence and thereafter for an appropriate better balancing of the lift. From the lifts
which fulfil the above-mentioned criterion those are selected for which the allocation of the
new boarding passengers would not cause, for any of the previously already allocated
destination calls, a longer waiting time WZ than the tolerable waiting time TWZ and a



waiting tinme of all destination calls WZAZR all ocated to this lift is
conpared with the tolerable waiting TWZ . In the case of a positive
conparison further procedure is with step 45. In the case of a negative
conparison result, another lift is correspondingly checked in step 49, and
in agiven case a lift is allocated in costs-optimsing manner to this
destination <call in step 50. In the cage of a positive conparative result

in step 44 further procedure is with steg1 in which the travel tine
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and, in aoglven case, |ift is allocated in costs-optimsing manner in
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lifts should have the sane commobn paths with the new destination call, the
lift which is npost favourable in terns of costs is selected and the new



destination call is allocated thereto. If after the above-nentioned checks
no |ift should be found which fulfils all conditions, the new destination
call is allocated according to the costs-optimsing criteria w thout

ener gy-savi ng neasures. There is thus indicated a nethod of controlling a
lift installation in which in tinme periods in which the |oading of the
lift installation is not particularly hildh, energy-saving neasures are

initiated without the transport capacity of the lift installation being
prejudiced, since the method in thEXRERYMS, rise in the traffic
Intensity registers this rise and can activate a costs-optim sing
allocation of lifts which serves for maxim'sin[gI transport capacity and
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al 1 ocat es Thd e bRl (B sRaRs hiqra hetBl pbiifisiis (. 1R, 197 the
dest i nat i d@estirgtibn calpinpetsiim depgraedesnor thertrafficecritersdrf (32, 83,i38¢ri on (32, 33,
34). 2. Method according to claim1l, characterised in that in the case of

falling below of at |east one traffic criterion (32, 33, 34) the
ener gy- opt2. m siMeghad besweding to claimat! chapdatetisad dh that it the case of fAlling>teiadiofd a

fi xabl e nynber of affic criteria (32, 33, 34).the energy-:optimsing, .

bl 1 ocat i ofFAeL opf dalfesatater 32! i ROARE sBRuaRSIG pIeRHGH i Sghvaled afd i
char act er itiseecaserofteixoéedintea fikghlg viumpér of teiffigeriténd (32a83,B4) itise andrgy-aptdisigen a
mean waiti ‘g?fé'l rresnéV\ZﬁQ’ of the passengers at the storey until serving lies
bel ow a Gﬂ PRISHeREHYAEHt i ng time (WZEME) for the energy-opti mising

al l ocation and/or a nunber of the passengers (ANBP) waiting at storeys,
but not yet seryed, lies  bel ow a predeterm ned nunber of waiting . ..
passenger & ( AN aPB‘?"dFHetoe\\g@be ob(éti getegs I“E)élré?tig'ﬁ %’Fﬁfgb‘gp'é[“'ﬁﬁ'gn
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- a mean waiting time (WZM) of the passengers at the storey until serving lies below
a predetermined waiting time (WZEME) for the energy-optimising allocation and/or

- a number of the passengers (ANBP) waiting at storeys, but not yet served, lies
below a predetermined number of waiting passengers (ANBPEME)} for the energy-
optimising allocation and/or

- a mean number of passengers (APFM) per journey lies below a number of
passengers (APFEME) per journey for the energy-optimising allocation.

4, Method according to one of claims 1 to 3, characterised in that the energy-
optimising allocation is deactivated in dependence on a predeterminable time (TM).

5. Method according to one of claims 1 to 4, characterised in that in the case of a new
input of a destination call (41) a start/destination coincidence (42} of the new destination
call input is checked with other already registered destination call inputs and in the case of
presence of a start/destination coincidence the new destination call input is allocated in
cost-optimising manner.

6. Method according to one of claims 1 to 5, characterised in that before each start of
travel of a lift (11, 12, 13) there is undertaken a load measurement by means of which a



passengers (APFEME) per journey for the energy-optimsing allocation. 4.
Met hod according to one of clains 1 to 3, characterised in that the energy-
optimsing allocation is deactivated in dependence on a predeterm nabl e
time (TM. 5. Method according to one of clains 1 to 4, characterised in
that in the case of a new input of a destination call (41) a
start/destination coincidence (42) of the new desti nat ion call input is
checked with other_al readéerem stered destination call inputs and in the
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than the tolerable waiti ng timne Met hod according to one of clains
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the theoretical time of each passenger to the destination (ZZ), which tine
results fromthe waiting time (WZ) and the travel time (FZ) inclusive of
the planfed i Mathedaredrdingttgpenepef gipisng fifte 7.1characterised)in that othgasass Qfi t h

a settabl gnefRlShififg allocation the theoretical time of each passenger to the destination (Z2),
which time results from the waiting time (WZ) and the travel time {FZ} inclusive of the
planned intermediate stops of the lift (11, 12, 13), is compared with a settable, tolerable
time (TZZ) to the destination and in the case of new input of a destination call (41) those
lifts (11, 12, 13) are selected for which a travel time (ZZAZR) to the destination of all
passengers allocated to this lift (11, 12, 13) is smaller than the tolerable travel time (TZZ).

0. Method according to claim 7 or 8, characterised in that in the case of energy-
optimising allocation of a destination call (41) this destination call input is allocated to the
lift (11, 12, 13) having the longest common travel path (LGFSGL) with suitable lift load,,
wherein in the case of suitability of several lifts (11, 12, 13} with the same common travel
paths (LGFSGL) the lift (11, 12, 13) most favourable in costs is allocated.

10. Method according to one of claims 1 to 9, characterised in that in the case of
energy-optimising allocation of new destination call inputs a limitation, which is present, of
the number of intermediate stops is cancelled.



time (TZZ) to the destination and in the case of new i nput of a destination
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manner by the lift control (16) to a passenger and can be indicated by way
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