
3 0 NOV 2006  METHOD FOR CONTROLLING THE ELEVATORS IN AN ELEVATOR  BANK The
present invention relates to a method as defined  5 in the preamble of
claim 1 for controlling the eleva- tors in an elevator bank. Prior art is
described in patent application US  5183981 (B66B 1/20), which discloses a
system for  1.0 channeling an elevator group in up-peak conditions by
optimizing the service to floors having a high traffic  { intensity, by
grouping the various floors of the  building into sectors. In the
arrangement described in  the specification,-a given elevator car in the
eleva 15 tor group is assigned to serve a sector comprising  certain floors
in the building. In this arrangement,  the number of passengers; arriving
at floors above each  entrance lobby floor is known. 20 In elevator
technology, the above-described division  of a building into service
sectors is called zoning.  Likewise, destination calls are generally known
in  elevator technology as target floor calls, which means  that a
passenger wanting to enter an elevator gives 25 his/her target floor
already in the lobby of departure  when issuing a call for an elevator. In
addition, the above-described prior-art conven- tional zoning is based on
the use of ordinary call  30 buttons. The zone to be served by the
elevators has to be shown on displays placed above the door openings of
the elevators in the elevator bank, for example so  that the information on
the display above a given ele- vator says e.g. that the elevator in
question serves 35 floors 12 - 16, which are regarded as a service zone
currently permanently allocated to certain elevators 



3 0 NOV 2006  2 in the elevator group. Because the same elevator in  this
case may shortly be reallocated to serve a dif- ferent zone, the
information displayed often changes  in the lobby of departure. 5 A problem
encountered in prior-art implementations is  the fact that the information
shown on the displays  above the elevators changes very often, which, in
the  case of large elevator banks, makes it difficult or 10 even impossible
to follow this information displayed,  with the result. that a passenger
intending to use an  elevator will not necessarily be able to catch or find
the right elevator and his/her elevator journey is re- tarded and
delayed--substantially. 15 The principal problem in prior-art solutions is
that  the number of destination floor calls given by passen- gers without
zoning is large, which increases the  traveling time and reduces the
transportation capacity  20 of the elevators. The object of the invention
is to reduce the number of  elevator-specific destination calls and
stoppages and  to eliminate the drawbacks encountered in the above- 25
mentioned prior art. In precise terms, the method of the invention for con-
trolling the elevators in an elevator bank is charac- terized by what is
disclosed in the characterization 30 part of claim 1. The features of some
preferred em- bodiments are disclosed in the subclaims. By applying the
method of the invention, significant  advantages as compared with prior art
are achieved. 



35 According to the method of the invention for control- ling the elevators
in an elevator bank, passengers us 3 0 NOV 2006  3 ing the elevators do not
know at all that zoning is  implemented in the building, because the
passengers  are told immediately which elevator is going to serve  them. In
addition, a significant advantage as compared 5 with the existing and known
prior art is that no ex- pensive separate elevator-specific displays
showing  information about service sectors comprising different  floors in
the building are needed in the elevator  lobby, such displays being
additionally difficult for  10 the passengers using the elevators to
follow. A further advantage achieved by the present invention  is that it
also enables the use of extra large eleva- tor groups. The invention makes
it possible to use an 15 elevator group comprising 12 - 16 or more
elevators.  The elevators may also be located in different lob- bies. An
important advantage achieved by the present inven- 20 tion is that the zone
limits for the elevators in an  elevator group are dynamically changed
according to  the prevailing transportation need. Therefore, the in-
vention provides the advantage that zoning expressly  increases the
transportation capacity "in a situation  25 of heavy incoming traffic".
Another significant advantage achieved by the present  invention in
conventional zoning of the elevators in  an elevator pixel group in a
building is that it makes 30 it possible to know at an early stage the
destinations  of the passengers entering the elevator from each  



floor. Therefore, no elevators need to be allocated to  floors or zones
void of passengers from where no des- tination floor calls have been
issued. Thus, the 35 transportation capacity of the elevator group can be
more efficiently allocated according to the actual  transportation need
currently prevailing on different 3 0 NOV 2006  4 floors of the building to
zones where a peak traffic  situation prevails and/or destination floor
calls have  been issued. 5 Furthermore, the present invention can be
advanta- geously used to increase the transportation capacity  of the
elevators while significantly reducing the  traveling times of passengers
using the elevators as  compared with conventional zoning or a mere
elevator 10 group using destination calls. On the other hand, pas- senger
waiting times become longer in the case of an  embodiment of the present
invention. The present invention concerns a method for control- 15 ling the
elevators in an elevator bank in a building  divided into zones comprising
a plurality of floors  via a process whereby destination floor calls are
is- sued to the elevators by means of destination floor  call input devices
in the lobby of departure and the 20 calls are distributed internally among
different zones  in the building by the elevator group control system.
According to the most advantageous embodiment of the  present invention,
the elevators and the floors to be  served are divided dynamically within
the aforesaid 25 elevator group control system into aforesaid zones,
varying the numbers of elevators and the zone limits  according to traffic
forecasts and the need for trans- 



portation. 30 According to a second embodiment according to the in
vention, in the aforesaid elevator group control sys- tem, the zone limits
of the zones are divided dynami- cally into standard floors according to
the prevailing  traffic. Thus, the zone limits of the zones comprising 35
elevators of the elevator group are unchanged regard- less of the
transportation need. The maximum number of 3 0 N 0 V 2006  5 zones is equal
to the number of elevators in the  group. According to a further
embodiment, in the aforesaid  5 elevator group control system, elevators
are allocated  dynamically between different zones. According to a further
embodiment, an elevator arriv- ing at a lobby serves the zone that has
remained long- 10 est without service and/or where the number of passen
gers waiting in the zone is largest. Information re- garding the number of
passengers waiting in each zone  is obtained from destination control. 15
In addition, according to the present invention, one  or more elevators in
the aforesaid elevator group are  preferably used to serve two or more
zones in the  aforesaid building according to the transportation  need. 20
Further according to the invention, one or more eleva- tors in the
aforesaid elevator group allocated to a  zone other than the zone
comprising the entrance lobby  floor are used to serve the entrance lobby
floor in 25 addition to their own zone according to the transpor- tation
need and traffic forecasts. 



In addition, according to a further embodiment of the  invention, one or
more elevators in the aforesaid ele- 30 vator group allocated to a zone
other than the zone comprising a sky lobby floor are used to serve the sky
lobby floor in addition to their own zone according to  the transportation
need and traffic forecasts. 35 Further according to an embodiment, in the
aforesaid  elevator group, using a destination floor call input  device,
the group elevator control system provides im 3 0 NOV 2006  6 mediate
information as to which one of the elevators  in the elevator group has
been allocated to the pas- senger. 5 Further according to an embodiment,
the elevators in  the aforesaid elevator group are allocated to differ- ent
zones in such manner that the number of elevators  in said elevator group
that are allocated to each zone  varies according to the transportation
need in each  10 zone. In addition, according to an embodiment of the
inven- tion, the number of zone limits varies dynamically ac- cording to
the transportation need and the transporta- 15 tion capacity of the
aforesaid elevator group. Further according to an embodiment, in the
elevator  group control system, dynamic zoning is activated when  the
volume of traffic within the elevator group ex 20 ceeds a given limit value
indicating a peak traffic  situation. In addition, according to an
embodiment of the inven- tion, a given zone is only served by elevators in
the  25 elevator group that have been actually allocated to the one zone in
question or to several other zones. 



In addition, according to an embodiment of the inven- tion, it is possible
that different elevators in the  30 elevator group have been, allocated to
either one or two or more zones or to all zones in the building.  Likewise,
according to the invention, an embodiment is  possible in which one or more
of the elevators in the  elevator group can be allocated to serve all
zones. 35 In the following, the invention will be described in  detail by
referring to the attached drawings, wherein 30 2006  7 Fig. 1 presents a
comparison of the effects of differ- ent zoning methods on passenger
waiting times and  transportation capacity in an elevator group, 5 Fig. 2
illustrates the most preferable dynamic zoning  under the elevator group
control system, Fig. 2b presents an embodiment of the invention for  10
serving the entrance lobby floor when the zone is  served by more than one
elevators Fig. 2c presents an embodiment of the invention for  serving a
sky lobby floor when the zone is served by  15 more than one elevators,
Fig. 2d visualizes an embodiment of the invention in  which all the
elevators in two or more zones in the  elevator group serve exclusively a
given congested  20 zone, Fig. 2e presents an, embodiment of the invention
in  which a zone is served by elevators allocated to one  or more other
zones, 25 .  Fig. 2f presents an embodiment of the invention com- 



prising a zone which, in addition to the elevators al- located to this
zone, is also served by elevators al- located to other zones. 30 Fig. 1
presents a comparison of the effects of differ- ent zoning methods on
passenger waiting times and  transportation capacity in an elevator group
when ele- vator group control methods applying techniques of 35 different
types are used. In this figure, the group  control methods considered are
elevator group control  based on normal destination floor call input, dual
3 0 N O V 2006  8 zone elevator group control and elevator group control
based on dynamic zoning, which is applied in the pre- sent invention. The
aforesaid figure describes the av- erage waiting time as a function of
traffic intensity 5 in the elevator group in the case of the aforesaid
three group control methods for controlling the eleva- tors in an elevator
bank. The number shown beside the  curve is a percentage representing the
degree of full- ness of the elevator. 10 From Fig. 1 it can be seen that
when dynamic zoning is  used as the elevator group control method, an
advan- tage is achieved when the traffic intensity in the  elevator group
becomes sufficiently high. as compared 15 with e.g. an elevator group
control method based on  normal destination floor call input. On the other
hand, when a dual-zone elevator group control method  is used, the average
waiting time increases when the  traffic intensity reaches the limit of
transportation 20 capacity of the control method and the degree of full- 



ness of the car exceeds 80 percent. The capacity limit  is reached at a
significantly earlier stage than in  the elevator group control methods
based on normal  destination floor call input or dynamic zoning. 25 Fig. 2a
illustrates dynamic zoning according to the  invention, which is
implemented in the group control  of the elevator group when different
floors in the  building are divided into zones. In the situation pre 30
sented in this figure, the elevators in the elevator  group have been
divided into a maximum number of  zones. The transportation capacity of the
elevator  group is now at a maximum, assuming that there is  traffic to all
zones. 35 Fig. 2b presents an embodiment of the invention in  which one or
more elevators of the aforesaid elevator 3 0 NOV 2006  9 group that have
been allocated to a zone other than  the zone comprising the entrance lobby
floor are used  to serve the entrance lobby floor in addition to their  own
zone. The transportation capacity is now somewhat 5 lower than in the case
of Fig. 2a, but the waiting  times are shorter e.g. in the mornings when
people are  arriving at their jobs or in the evenings when people  are
leaving work. 10 Fig. 2c presents an embodiment of the invention in  which
one or more elevators in the aforesaid elevator  group allocated to a zone
other than the zone compris- ing a sky lobby floor are used to serve the
sky. lobby  floor in addition-to their own zone according to the  15
transportation need. 



Fig. 2d visualizes an embodiment of the present inven- tion in which all
the elevators in two or more zones  in the elevator group serve exclusively
a given zone 20 of the building where a very high transportation need
predicted by traffic forecasts prevails. The elevators  are allocated among
different zones according to the  transportation need so that the largest
number of ele- vators are allocated to serve the most congested zone J 25
CHI,,,,,. It is also possible according to the, invention  that the zone
limit r of the most congested zone CHI5,,,  varies dynamically according to
the transportation  .need so that the aforesaid currently most congested
zone CHI,,,,, comprises a different number of floors in 30 the building in
different situations. In addition, the  number of zone limits r may vary
dynamically according  to transportation need so that the number of zones
is  sometimes increased and sometimes reduced. In addi- tion, according to
the present invention, it is possi 35 ble that the building comprising the
elevator group  has two or more most congested zones CHI,,,,,. By applying
an overlapping zoning method as illustrated in this 3 0 NOV 2006  10
figure, it will be possible to manage even heavy peak  traffic situations
in different zones. Fig. 2e presents an embodiment of the present inven- 5
tion which includes a zone that, in. addition to the  elevators allocated
to that zone, is also served by  elevators allocated to other zones.
According to this  embodiment, this aforesaid zone, which is served by
elevators mainly allocated to other zones, is also 10 served by elevators
of the elevator group allocated  exclusively to this zone. In other
words,this zone is  



served by both elevators of the elevator group that  have been exclusively
allocated to the zone in ques- tion and by elevators actually allocated to
other 15 zones according to traffic forecasts and transporta- tion need.
This type of zoning can be used e.g. in in- ter-floor traffic in a
single-office building. Fig. 2f presents an extension of Fig. 2e, in which
a  20 given zone in a building is served by several eleva- tors in an
elevator group which have actually been al- located to one or more other
zones in the building. In  this case, the current transportation need in
the  zones determines the zone to which an elevator like 25 this serving
two or more zones is allocated in each  situation and the number of zones
that the elevators  are allocated to serve. In the foregoing, the invention
has been described by  30 way of example with reference to the attached
drawings  while different embodiments of the invention are pos- sible in
the scope of the inventive concept defined in  the claims. 35 I 11  CLAIMS
1. Method for controlling the elevators in an elevator  bank in a building
divided into zones comprising a  5 plurality of floors via a process
whereby destination floor calls are issued to the elevators by means of
destination floor call input devices in the lobby of  departure and the
calls are distributed internally  among different zones in the building by
the elevator  10 group control system, characterized in that - the
elevators and the floors to be served are di- 



vided dynamically within the aforesaid elevator group  control system into
aforesaid zones, instantaneously  varying the numbers of elevators and the
zone limits 15 (r) according to traffic forecasts and the need for
transportation, and - in the aforesaid elevator group, using a destination
floor call input device, the group elevator control  system provides
immediate information as to which one 20 of the elevators in the elevator
group has been allo- cated to the passenger. 2. Method according to claim
1, characterized in that,  in the aforesaid elevator group control system,
the  25 zone limits (r) of the zones are divided dynamically into standard
floors according to the prevailing traf- fic. 3. Method according to claim
1 or 2, characterized in  30 that, in the aforesaid elevator group control
system,  elevators are allocated dynamically between different  zones. 4.
Method according to claim 1 or 2 or 3, character- 35 ized in that an
elevator arriving at a lobby serves  the zone that has remained longest
without service { 3 0 NOV 2006  1 12  and/or where the number of passengers
waiting in the  zone is largest. 5. Method according to any one of the
preceding  5 claims, characterized in that one or more elevators in  the
aforesaid elevator group allocated to a zone other  than the zone
comprising the entrance lobby floor are  used to serve the entrance lobby
floor in addition to  



their own zone according to the transportation need  10 and traffic
forecasts. 6. Method according to any one of the preceding  claims,
characterized in that one or more elevators in  the aforesaid elevator
group allocated to a zone other 15 than the zone comprising a sky lobby
floor are used to  serve the sky lobby floor in addition to their own  zone
according to the transportation need and traffic  forecasts. 20 7. Method
according to any one of the preceding  claims, characterized in that one or
more elevators in  the aforesaid elevator group are preferably used to
serve two or more zones in the aforesaid building ac- cording to the
transportation need. 25 8. Method according to any one of the preceding
claims, characterized in that the elevators in the  aforesaid elevator
group are allocated to different  zones in such manner that the number of
elevators in 30 said elevator group that are allocated to each zone  varies
according to the transportation need in each  zone, 9. Method according to
any one of the preceding  35 claims, characterized in that the number of
zone lim- its varies dynamically according to the transportation 3 N O V
2006  1.3 need and the transportation capacity of the aforesaid  elevator
group. 10. Method according to any one of the preceding  5 claims,
characterized in that in the group control  system of the aforesaid
elevator group, dynamic zoning  is activated when the volume of traffic
within the  



elevator group exceeds a given limit value indicating  a peak traffic
situation. 10 11. Method according to any one of the preceding  claims,
characterized in that a given zone is only  served by elevators in the
elevator group that have  been allocated to the zone in question or to
several  15 other zones. 3 0 NOV 2006  (57) ABSTRACT Method for controlling
the elevators in  an elevator bank in a building divided  into zones
comprising a plurality of  floors via a process whereby destination  floor
calls are issued to the elevators  by means of destination floor call input
devices in the lobby of departure and  the calls are distributed internally
among different zones in the building by  the elevator group control
system, the  elevators and the floors to be served  being divided
dynamically within the  aforesaid elevator group control system  into
aforesaid zones, varying the num- bers of elevators and the zone limits
(r) according to traffic forecasts and  transportation need. Fig 2 A 


