1 Drive for alift door with a displacenent curve adapted to the air flows
in the shaft The invention relates to a nethod of operating a |ift
installation as well as to such a lift installation. The lift doors of the
lift installation are actuated by a door drive by way of a travel curve.
Lift doors usually consist of a cage door, which is connected with a |ift
cage, and a plurality of shaft doors, which are arranged on storeys of a
bui l di ng and afford access to the shaft of the lift, On opening and
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I n accord mnth a travel curve. The travel curve contains data about
duration ﬂﬁ’&%@%d of the opening and closing of the |lift doors as well as
with respect to kinetic energy of the Iift doors durlng t hese processes
Dependi ng, gn, t he spective wind condjtions v n the
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curve, act, usually consists of several phases and, in particular, of an
acceleratFQﬂ? phase, a glide phase and a braki ng phase, wherein different
closing forces prevail just in all three phases. In the acceleration phase

and braking phase the [ift doors are noved with high closing forces, but in
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causes an unnece consunption o
data about duratlon and speed of the opening and closing of the lift doors as well as with
respect to kinetic energy of the lift doors during these processes. Depending on the
respective wind conditions prevailing in the shaft, the lift doors can close with greater or

lesser expenditure of force and time, which impairs the transport performance.

'US 3 822 767 A teaches detection of the wind speed prevailing in the shaft and a
proportional adaptation of the magnitude of the closing force of the door drive, which
moves the lift doors, to the strength of the wind speed prevailing in the shaft.

A ftravel curve, in fact, usually consists of several phases and, in particular, of an
acceleration phase, a glide phase and a braking phase, wherein different closing forces
prevail just in all three phases. In the acceleration phase and braking phase the lift doors
are moved with high closing forces, but in the glide phase the lift doors are moved only
with low closing forces. The travel curve is therefore not optimally matched to the
pressure relationships, during opening and closing of the lift doors, through a proportional
adaptation of the magnitude of the closing force of the door drive. Thus, an excessively
rapid opening and closing of the lift doors causes an unnecessarily high consumption of
electric power and leads to rapid wear of the lift doors, which in turn increases

maintenance costs of the lift installation and also impairs serviceability of the lift



el ectric power and leads to rapid wear of the lift doors, which in turn

I ncreases nmai ntenance costs of the |ift installation and also inpairs
serviceability of the lift 2 installation. The object of the present
invention is to provide a travel curve, which is optiml even under
changi ng pressure relationships, for thexopening and closing of lift doors.
This object shall be realised wth proven techniques of |ift construction.
The object is fulfilled by the invention in accordance with the definition
of the inqﬁﬁﬁ?g t clainms. The invention teaches a nethod of operating a
lift insta lon, as well as teaches a lift installation, with lift doors
whi ch are actuated in accordance with a travel curve. Pressure conditions
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different travel curves for opening and closing the lift doors. One or
other travel curve is used depending on the respective physical conditions.
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and/ or ai 5L 6388 ife fluctuations and/or strong air draught, whereby the level of transport

performance of the lift installation is impaired as little as possible.

Different travel curves are thus used for different pressure relationships and/or air flows.
For example, a control of the door drive has at least two different travel curves for opening
and closing the lift doors. One or other travel curve is used depending on the respective

physical conditions.

Advantageously the pressure relationships and/or air flows are determined by measuring
an air pressure and/or a temperature and/or a wind speed and/or further physical
magnitudes in the shaft of the lift and/or on at least one storey. For example, for this
purpose there is present in the shaft and/or on at least one storey a sensor unit which
detects the physical conditions. In the case of use of several sensor units different
pressure conditions and/or temperatures and/or wind speed and/or physical magnitudes
can be detected at several regions in the shaft and/or between the shaft and the storeys.
In addition, for example, meteorological data such as temperature and/or air pressure
and/or wind speed are taken into consideration in the determination of the pressure

relationships and/or air flows.

Advantageously the position and/or speed of further lift cages in the shaft is or are taken



and/or wind speed are taken into consideration in the determ nation of the
pressure relationships and/or air flows. Advantageously the position and/or
speed of further lift cages in the shaft is or are taken 3 into
consideration for determ nation of the pressure relationships and/or air
flows. For exanple the lift consists of3a group of |ift cages which are
noved in an open shaft adjacent to one another and/or one above the other
and which thereby produce in the shaft changing pressure rel ationships
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into the lift travel position prior to complete locking of a lift door. Thus, the coupling of the

shaft door does not yet have to be separated after complete locking of the lift door.

In an advantageous embodiment of the lift a target range is defined in which the
predefined pressure relationships and/or air flows prevail and in which departure of the lift
cage is possible without the locking of the lift door being completely concluded. The lift
cage thus leaves a storey before the lift doors are completely locked, which increases
transport performance. For this purpose, for example, a coupling disposed between the
cage door and the shaft door, as well as the door drive, are separately controlled in drive.

The invention is described in detail in the following on the basis of examples of
embodiment and figures, in which:

Fig. 1 shows a schematic view of a first example of embodiment of a lift

and a lift cage and different sensor units,

Fig. 2 shows a schematic view of a second example of embodiment of a

lift with several lift cages and different sensor units,



Fig. 2 shows a schematic view of a second exanple of enbodinent of a |ift
with several |lift cages and different sensor units, 4 Fig. 3 shows a
schematic view of an exanple of enbodi nent of an evaluating unit, which
receives, fromdifferent sources, data about the physical conditions, for
use in a lift according to Fig. 1 and/org Fig. 2, Figs 4A and 4B show
schematic views of several exanples of enbodi nent of travel curves for use
inalift according to Fig. 1 and/or Fig. 2 and Figs 5A and 58 show vi ews of
an exarrpIE1 enbodi ment _of a |ift dqgor dri i ve devi g W %Qtroll bl e
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whi ch has conponents suchigag, a |ift cage 5 for conveying persons and/or
goods in a shaft 3 between storeys 2 of the building, as well as a drive
for noving the lift cage 5 and a lift control 14 for controlling the drive.

Wth regaFgstn érﬂ&@enSO.E,del's&herh&féﬁfev@s%ftﬁvérdm)(&hﬂéb of Bl oftravdNg ai r
flows can occur in a shaft 3 and hinder novenent and, in_particular,

closing of lift doors 4, c@vesfasusein lifhaecordiagtofiget a(}\ﬂ’{%'ﬁ'gs%éﬂdphenorrena
ari se are conpl ex. Through detection of, for exanple, the air pressure at
different storeys 2 and/or or different positions in the shaft 3 it s
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and/or air flows at different ocations™in the s and

buil ding. In addition, |bigal ardtoebi®Rogi cal data, such as tenperature
and/or air pressure and/or wi nd speed, can be used in the determ nation of
the pressure relationships and/or air flows. Thus, in the case of a storny
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whi ch are arranged’at various®Tocatrons e sen units

10 to 12 dan bet anYnlencwmsﬂlftdnwteuaienphymlatahasanmpbnerns swbrasaa lift cage 5 for
conveying persons and/or goods in a shaft 3 between storeys 2 of the building, as well as

a drive for moving the lift cage 5 and a lift control 14 for controlling the drive.

With regard to the sensor unit: Under certain physical conditions strong air flows can
occur in a shaft 3 and hinder movement and, in particular, closing of lift doors 4, 6. The
circumstances under which such phenomena arise are complex. Through detection of, for
example, the air pressure at different storeys 2 and/or or different positions in the shaft 3 it
is possible to determine air flows in parts of the shaft 3 or even in the entire shaft 3.
Further sensor units 10 to 12 can detect an air temperature and/or air flows at different
locations in the shaft 3 and/or in the building. In addition, local meteorological data, such
as temperature and/or air pressure and/or wind speed, can be used in the determination of
the pressure relationships and/or air flows. Thus, in the case of a stormy weather forecast

an appropriately adapted travel curve can be preventatively determined.

Fig. 1 shows different sensor units 10 to 12 which are arranged at various locations in the
building. The sensor units 10 to 12 detect the most diverse physical conditions such as
pressure relationships and/or air flows and/or the air pressure and/or temperature and/or
wind speeds, etc. The sensor units 10 to 12 can in that case be commercially available
units such as an air pressure sensor 10 (barometer), temperature sensor 11

(thermometer), wind speed sensor 12 (anemometer), etc.



pressure relationships and/or air flows and/or the air pressure and/or
tenperature and/or w nd speeds, etc. The sensor units 10 to 12 can in that
case be comercially available wunits such as an air pressure sensor 10
(baroneter), tenperature sensor 11 (thernoneter), w nd speed sensor 12
(anenmoneter), etc. 5 There are variousstethods for neasuring the air
pressure. For exanple, the air pressure can be neasured with the help of a
pressure cell. This can either change its capacitance in dependence on the
air pressure or deliver a voltage pul se by way of a piezo crystal. There
are different commercially avail abl e nodel s which function according to one
of the tTheraface eanmestmetheds foomemsaringthasirrpressurd-oF oreeample, the i nnesssaemr e
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to this description ferences with respect thereto are explained in

the following. Fig. 2 shows several |ift cages 5in a shaft 3. In order to

detect the, DHIBEXAPYILGAL 60RAI kih@EPedd chl'Be Gt BnRf thermal, for example by
wind cooling of a hot wire (for example ATA-30 of ATP Messtechnik GmbH), but also

mechanical by measuring the volume flow. The most frequent principle for a wind speed
measuring instrument is the cup anemometer or the hydrometric vane anemometer. The
cup anemometer detects the wind speed in that a wind wheel of three or four
hemispherical cups is driven by the wind, for example the cup anemometer WM30 of
Vaisala. In the case of the hydrometric vane anemometer the wind speed sensor is

equivalent to a ventilator (for example HGL-4018 of Heinz Hinkel Elektronik.

In the case of several lift cages: The example of embodiment according to Fig. 2 is
substantially similar to that according to Fig. 1, so that reference is made to this description
and differences with respect thereto are explained in the following. Fig. 2 shows several
lift cages 5 in a shaft 3. In order to detect the numerous physical conditions in the case of
several lift cages 5 in a shaft 3 the position and speed of each lift cage 5 in the shaft 3 is
detected by sensors and/or by the lift control 14. Particularly in the case of a narrow shaft
3 and/or in the case of high speeds of the lift cages 5 the prevailing physical conditions are

complex and pronounced.

Operational data of an air conditioning plant 16 or a shaft ventilation are taken into

consideration as further physical conditions. It is assumed that not only the position of the



several |ift cages 5 in a shaft 3 the position and speed of each Iift cage 5
in the shaft 3 is detected by sensors and/or by the lift control 14.
Particularly in the case of a narrow shaft 3 and/or in the case of high
speeds of the |ift cages 5 the prevailing physical conditions are conplex
and pronounced. Operational data of an @ r conditioning plant 16 or a shaft
ventilation are taken into consideration as further physical conditions. It
is assuned that not only the position of the 6 air inlet and air outlet,
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eval uat i ngpngidetatidd. The sensor units 10 to 12 report the detected physical
conditions as electrical analog or digital signals by way of connections,
advant ageously by way of a cable, for exanple, any building bus, or also by
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i nput s f ogpdel®f HRNFBUagES 5tiS the&sHaft 312 and/or  the lift control 14 and/or a
bui | di ng management system and/or an air conditioning plant 17 and/or a

radi o receiver 15 and/or an external network, for exanple an Internet 16.
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opti mum trave e can, however roma menor
sources and determines an optimum travel curve. The evaluating unit 13 |s a

commercially available device with, for example, inputs for the sensor units 10 to 12 and/or
the lift control 14 and/or a building management system and/or an air conditioning plant 17
and/or a radio receiver 15 and/or an external network, for example an Internet 16. The
evaluating unit 13 evaluates the data with the help of a processor and a software. The
optimum travel curve can be determined by way of calculations on the basis of the
physical conditions. In this case an infinite number of travel curves are available for the lift
doors 4, 6. The optimum travel curve can, however, also be called up from a memory and
thus be determined from a finite selection. The optimum travel curve is then
communicated to the lift control 14. Lift control 14 and evaluating unit 13 can be disposed
at different locations or at the same location. The evaluating unit 13 passes on this
information to the lift control 14. Evaluating unit 13 and lift control 14 can also be realised
in a single apparatus. In addition, it is possible to store the travel curve, which is to be
used, in the lift control 14 and to communicate to the lift control 14 only information about
the travel curve to be used.

Travel curves of the lift doors as a function of time: Figs 4A and 4B show several
examples of embodiment of travel curves. A travel curve describes the opening and

closing characteristic of the lift doors 4, 6. The lift doors 4, 6 consist of at least one cage



thus be determned froma finite selection. The optinumtravel curve is then
comuni cated to the lift control 14. Lift control 14 and evaluating unit 13
can be disposed at different |locations or at the sane |ocation. The
evaluating unit 13 passes on this information to the lift control 14.
Evaluating unit 13 and |lift control 14 &an also be realised in a single
apparatus. In addition, it is possible to store the travel curve, which is
to be wused, inthe lift control 14 and to conmunicate to the Iift control
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etc., play a role in determ nation of the optirmmtravel curve. The cl osing
time of the Iift doors 4, 6 can be reduced by approximately 15 to 20% by an

opt i mum t Ty elbsiag tivee of the Iiﬂidﬂiﬁr§$,\@d?n'| sﬁdemmadejytappnomrhetegyasi twP0% sy avlmzor ﬁ
Dependl ng ont e res ve ratio of .the notor tor nd. the e
PP o be oRTRED Tgyel RSl (e Tt @ dRPHPR: T A R eRrS o PeRRHHAS 1006
Thi s shor e ededgtivée rftkl c5fghé rrmor toferandane mash, WREH & Ubd Moles ofthdlifany
storeys 2. For exanple, for al journey of three stops with sto

ti mes of @O%a@rﬁjéh'ascanew%%v i/'ﬁv@'l "i'ml'ﬁaéo%’et\J@%SFWWOB%OFOF'Ogngst nds
(3 X 8) +adcdmilades m @@a&me.n@shm%&ﬂl sfor5 Ffolr@ﬁarﬁaié ks SHEResl jblinkyerf case

8 of
of a saving of the door closing tinme of g seconds per cl 0sing process (3
x 0.6 = 1threessephudth stop times of 8 seconds as well as travel times between twostops of 3
seconds (3 x 8) + (2 x 3) = 34 seconds) roughly 5% of time can be saved in the case of a

saving of the door closing time of 0.6 seconds per closing process (3 x 0.6 = 1.8 seconds).

A travel curve consists of three phases (1 - 1ll). In the acceleration phase (phase ) the lift
doors 4, 6 are accelerated by a target power (Pg,) of the door drive 22 up to a target
speed (vson). In Fig. 4A and Fig. 4B all curves (curves 1 - 4) are congruent in the
acceleration phase.

In the glide phase (phase II) the lift doors 4, 6 are in movement, more or less without
acceleration, at low drive power. In the case of the curve 1 the phase Il with no drive
power lasts the longest, since no unfavourable influences disturb the door closing process.
In the case of the curve 2 through increase of the drive power up to the value of the target
power (Pso) the target speed (vsq) can be kept to closely. The phase 1l thereby lasts just
as long as in the case of the curve 1. In the case of the curve 3 notwithstanding increase
in the drive power the target speed (vs,) cannot be maintained. The phase Il without
acceleration is prematurely broken off by braking the lift doors 4, 6 due to unfavourable
physical influences. In the case of the curve 4 the drive power is increased above the

target power (Psq) since it is known that unfavourable physical influences are responsible



A travel curve consists of three phases (I - Il11). In the accel eration phase
(phase I) the lift doors 4, 6 are accelerated by a target power (Pso") of
the door drive 22 up to a target speed (vso"). In Fig. 4A and Fig. 4B al
curves (curves 1 - 4) are congruent in the acceleration phase. In the glide
phase (phase I1) the [ift doors 4, 6 arg in novenent, nore or |ess wthout
acceleration, at low drive power. In the case of the curve 1 the phase |
with no drive power |asts the |ongest, since no unfavourable influences
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I ncrease 0 rve power

target spkend 2vso") can be kept to closely. The phase II thereby Iasts j ust
as long as in the case of the curve 1. In the case of the curve 3

notw thstanding increase in the drive power the target speed (vso") cannot
be mai nt annee braking ghassdphdsevill) theuift doacs:eleaar@tbraked agabm bmﬂ’ammtqr deive k Bn off

by br aki the Iift doors,4 due to nf |l uen

Che case \Gpt Re 1o, PUeR 14 8nd i roUS e e bty iR BBUS sRauB, R e sEBBE R pover
(Pso") sitheenttof the Miz@en! is dwaysrstinvgyr i mm@;asnaea lowsf spezdcetl thereby the
responsible 8 for the resistance. The curve 4 is accordingly coincident i

n
its closiRP' ClosbfimeisiHEeasefves 1 and 2. In the braking phase (phase I11)
the lift doors 4, 6 are braked again by the notor drive. In that case the
curves 1, 2 and 4 have to be braked with equal strength, since their speed

at the dhis enceivablgihaidhethies phages ecay |"1‘qre\P§éPSS distietly: ift 3 drayeh@ueve, hower

speed angydri@lifbhelgh@se HIRsy Kdt@vERBe Tpl'é§%nl if th@&és%acﬁ%@rtalhttrdvél apnssei Mt e
that the three phases occur nore or less distinctly in a_travel curve. In

parti cul afasetghan sRigem ravphguivg@ndiERased Give PEWer Fan perar inthe glide PBRER P
travel CUf)sAshe biakiddghas@se of an optinmumtravel curve an increased drive
power can occur in the glide phase or even the braking phase. The door
drive 22 produces in the normal case (curve 1) the greatest power in terns

of anmou hé‘&éorocwvlé dZZ"prtoGGT&Ciﬁ%é’rn@%QB:gQQ?éﬁvé ) thebgrteaf'és?gowgr i@k 8Ki ng

phase (I1 oor 0sl1 ng tion, an 1 nCreased drive power in
t he case amounimt/omlv #blhe asheisiatian phassnid)i buteasn infthe beakingmhase il hiathG&iQef of

poor presab'srlr?g.relhaédcf?tﬁb%h'a%sln%l:ea%& %Qeaﬁc{wér iRV¥he 6asse of unfavourable physical

conditions, for example in the case of poor pressure relationships or strong air flows, is
required. In that case initially the drive power is regulated in correspondence with the poor
physical conditions up to the maximum power (curve 2). [f this maximum value is reached
and the resistance to the cage door 6 rises further, then the speed of the cage door 6

slows down (curve 3).

The departure of the lift cage 5 takes place as soon as it is ensured that with the kinetic
energy currently present in the lift doors 4, 6 and the available drive power of the door
drive 22 a locking of the lift doors 4, 6 takes place in the time in which the coupling 21, as
guide, has still not broken off the mechanical contact with the shaft door 4.

The evaluating unit 13 provides the calculated or stored travel curve. According to the
travel curve of the evaluating unit 13 the lift control 14 reacts to unfavourable physicali
conditions by increasing the drive power in order to keep the door closing time to an
optimum low value. Thus, without placing the safety of persons or things at risk the drive
power can be increased above the target value (curve 4) since the cause for the increased

power requirement resides in the unfavourable physical conditions and thus is known.

Coupling of a lift cage door: Figs. 5A and 5B show an example of embodiment of a lift



required. In that case initially the drive power is regulated in
correspondence with the poor physical conditions up to the maxi num power
(curve 2). If this maximumvalue is reached and the resistance to the cage
door 6 rises further, then the speed of the cage door 6 slows down (curve
3). The departure of the Iift cage 5 takes place as soon as it is ensured
that with the kinetic energy currently present in the lift doors 4, 6 and
the avail able drive power of the door drive 22 a |ocking of the Iift doors
4, 6 take I a0 i ' [ t [ ui till
not broke(?\o%fo?ﬁtgr?lgoﬁ%?ré\a%ﬁl(:b%%azg[b fvéﬂ| ﬁg‘éﬁ;b;blr Ig Hgfatzéhc?ﬁo oft. Tﬂge %‘%@ﬁ‘gti ng
unit 13 pRbeaddsthaheasebe mereddvitir thethalpdf acauplingcdrivee4 by wway dif mgcauplinghe
travel cugye abahhss Gyal Hﬁ‘&dér{ﬁg o‘f“EHéDd&o? drlvE 2! dd ttﬁggbtog%n bt RS T bSork % [

unf avour abl e physi cal ondi trons by 1 ncreasing rrve power rn-order to
keep t he s, ircthesiang of optamuro canditiastthemnoupliogs 2 &lcar alr@dmyshe foldddaoto the bfti ng
the safety_of persons aqr thi | Sk Y I ,hcreased
above. t hel?i gBEIRE oGt oihE et of oo oP piSost A1 Rbo Bl P Bk o
requi r eneaot theelift dage i5 witheutudélayw oun ahé ecap yof | urdhvorcatdé textensalainfluérices the
known. Coupl.ing,of a |lift cage door: Figs A 5B sho n.exappl e of
enboa menboUping 1 PrmBigs mssanaRI S oae bl togR6 PR a3E JRH G5 TEREL End e
door 6 t oowly $Hemfi§ falder inth thé ift tragel plobitign. 21 can in that case be noved with
the help of a coupling drive 24 by way of a coupling drive nmeans 25

I ndependently of the door drive 22 and the position of the Iift doors 4, 6.
Thus, in Thelepgieofdhe 0BGPIAY D1 ARDel dURAShat ife 86pEMuré 86thdliftate & daodlcale
folded into the lift trgvel gosition in order at the instant of IocEi#g of
the lift B®EPEUMbelsre thegiiysloprs fe O REpsPmpletely lackede Sincerthe deking ofithe S0

del ay. | ngédres GRGarfl tHedReQdonb liLaelREl) AbcdsshiyeNsastylrB8song Qe Hbpritudd
remai ns nmechanically connected with the shaft door 4 until this is |ocked

and onl yothedfticage o1 GRaPe srrpmeneed ey if itig gasured that thalift derrs |4 R Iasked he

coupl i ng BdrofcitRe RBUSINGR 1t BehuitB SoréSRadt e PndthahiBsl dohfdct KB hlifCadbrak ready
be begun before the [ift doors 4, 6 are conpletely | ocked. Since the |ocking

of the shaft door 4 and partly the cage door 6 is absolutely necessary for
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is ensured tl doors ‘4, 6 are ore the coupling 21, as
gui de, br theklift eage 4 mustberrionned| bycamemergency istapheln thist casedhe shaftgloor 4 is

moved into its locked state by the still present mechanical contact of the shaft door 4. ltis
conceivable that the guide length of the coupling 21 must thus be sufficient so as to be
able to cover the travel path for the acceleration as well as also for a possible emergency
stop of the premature departure. This means that a mechanical guide contact between
coupling 21 and shaft door 4 must still be present. In that case the emergency stop can,
depending on the respective stopping path available, take place with appropriately
adapted acceleration. If the travel curve runs in sub-optimal manner this leads to a
prolongation of the door closing times and/or reduction in the level of transport
performance of the lift instaliation 1.

The drive control of the coupling 21 can take place in different ways; thus the coupling 21
can, for example, be provided with an own coupling drive 24 by way of a coupling drive
means 25. It is also conceivable that the coupling 21 is directly mechanically connected

with a door drive means 23 and thus is moved by the door drive 22.



If a locking of the shaft door 4 up to the instant of the breaking-off of
contact is not possible the |lift cage 4 nust be stopped by an energency
stop. In this case the shaft door 4 is noved into its | ocked state by the
still present mechanical contact of the shaft door 4. It is conceivable
that the guide | ength of the coupling 21 nust thus be sufficient so as to be
able to cover the travel path for the acceleration as well as also for a
possi bl e emergency stop of the prema ﬁre departure. This neans that a
mechani cal gui de contact between coug ing 21 and shaft door 4 must still be
present. Patehhelaingcsase t he energency stop can, depending on the respective
st oppi ng path avail able, take place with appropriately adapted

accel erat{on. WétholefloparRing@ it stalafonh (ﬂc},sé&npﬁéihg,ﬁih doBIRAtIdM ke | eads to a
prol ongati on of the door closing times and/or reduction in the |evel of

transpor tStepepformance of the lift installation 1. The drive control of the

coupl ing 21 Cad?eté@h@ é%!q’?g@sdré‘ r&\hﬁ&%hgcf&tar‘{@é?éirh%g; the coupling 21 ~can, for
exanpl e, be provided W an own coupling drive by way of a coupling
drive neans ZXboring aipturality @f tranelaiwady ia & memdrpef an@iBvatgr ébhtios, directly
mechani cal |y ca)einneqt ed wth a door ' ans and thus is noved by the
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(1), co étéetee;%?gw@ﬁ@hgﬁémr@gaﬁd)& ait GRS, &afnécftsstn%?q tHégmeealnar@rssure

rel ati onships and/or air storing a plurality of trav curves in a
menory oftravel ebeveatand control; deternining an optinmal travel curve for lift
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doors (4, 6) using the determ ned optinmal travel curve. 2. Method according
to claiml1, characterised in that the pressure relationships and/or air

fl ows ar e2-det éYigthedRcegrding tnelping 1 oeharaetefipe@inthabtheprespuréssure, a
tenper at u(e?atioﬂs%ggnﬁ%ef%(ﬂ ﬂcﬂvstgr% osé?é‘ljnjiineé %%: n?éas”ﬁﬂgl ift, and
one or more of an air pressure, a temperature, a wind speed in the shaft
(3) of the lift, and

by measuring on an at least one storey (2).

3. Method according to claim 1 or 2, characterised in that meteorological
data such as temperature and/or air pressure and/or wind speed are taken into

consideration in the step of detecting the pressure relationships and/or air flows.

4, Method according to any one of claims 1 to 3, characterised in that
position and/or speed of at least one further lift cage (5) is or are taken into

consideration in the step of detecting the pressure relationships and/or air flows.

5. Method according to any one of claims 1 to 4, characterised in that
operating data of a building air conditioning plant (17) and/or a shaft ventilation
are taken into consideration in the step of detecting the pressure relationships

and/or air flows.

6. Method according to any one of claims 1 to 5, characterised in that at least

one of the height of the building and further building-specific parameters are



by neasuring on an at |east one storey (2). 3. Method according to claiml
or 2, characterised in that neteorol ogical data such as tenperature and/or
air pressure and/or wind speed are taken into consideration in the step of
detecting the pressure relationships and/or air flows. 4. Method according
to any one of clains 1 to 3, characterised in that position and/or speed of
at least one further lift cage (5) is or are taken into consideration in
the step of detecting the pressure reI?tionships and/or air flows. 5.
Met hod according to any one of clains to 4, characterised in that
oper at i ngtatteh intofcoasideratidinrig tike stepaideteatingtige presstre dTationstlipsraral/erhaf t
ventilation, are taken into consideration in the step of detecting the
pressure #&f9@¥onships and/or air flows. 6. Method according to any one of
claims 1 to 5, characterised in that at |least one of the height of the
bui l di ng and further buil ding-specific paraneters are 11 taken into
consi der af i on Mﬁthddeamoecﬂin@to day eneiqﬁglaime1pto@swlumeirrthlee&te@nﬁaﬂpatimmd/ or
air flows, ing to a ne of clains 1 to .6 wherein the step
o " act uat FrRFeoM B EL A s g e iHeete el Fe SepimEUFE R i ng't he
step of dpligg Q1 ceiuplitt bagd ddor @) tarthd éHaflCd?cﬂﬁ mﬂdeﬁ&)dérﬂ of ke gdmf t door
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(4) independent of the door drlve when t he essure_ rel ati onshi ps and/ or
air rovvsd%l‘feeWﬂP’ﬂ ePisssrE ElatoRebips @adMr @ditws ye WERIR pledaiesriardg to any
one of claidtighst© 7, characterised in that within a predefined target
range of the pressure relationships and/air flows a |lift cage (5) departs
froma storey (2) before corrpl ete locking of the lift door (4, 6) 9. Met hod
accordi ng n 1 to characterjsed in tha drive
pover | Bead; HEIed aGrosing SRy opR 2L Eiaims 4 thi7s ehargsieted Tanat BN ter 't o
reduce ag %Péaefmbe%r@at Far{& oftfle pkdsurd f@étﬁddsﬁrds%o(zé) fIGRERIifSEYe 1N
conbi nation: |1 doors

5) departs from a storey (2) before complete locking of the lift door (4, 6).

9. Method according to any one of claims 1 to 8, characterised in that a door
drive power is readjusted in a braking phase of a lift door (4, 6) in order to reduce

a door closing time.

10. Lift installation (1) comprising, in combination:

lift doors (4, 6);

a memory of an elevator control which stores a plurality of travel curves;

a door drive (22) for actuating the lift doors (4, 6) according to an optimal
travel curve; and

at least one sensor unit (10 to 12) for detection of pressure relationships
and/or air flows;

wherein an evaluation unit (13) selects the optimal travel curve for the lift
door (4, 6) based upon the detected pressure relationships and/or air flows, from

the plurality of travel curves.

11.  Lift installation (1) according to claim 10, characterised in that the sensor
unit (10 to 12) determines the pressure relationships and/or air flows by

measuring
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a nenory of an elevator control which stores a plurality of travel curves;

a door drive (22) for actuating the lift doors (4, 6) according to an
optimal travel curve; and at |east one sensor unit (10 to 12) for detection
of pressure relationships and/or air flows; wherein an evaluation unit (13)
selects the optimal travel curve for the |lift door (4, 6) based upon the
detected pressure rel ationships and/or air flows, from the plurality of
travel curves. 11. Lift installation (j3) according to claim 10,

characterised in that the sensor wunit (10 to 12) determ nes the pressure
rel ati onshi ps %ﬂﬁjpb'rnoéﬁ pf an aiprespurersniampeaigture, a vwind sneadondheshal air
pressure, &qﬁgeﬁ % a wind speed in the shaft (3) of the lift, and by
measur i ng n an a dast one storey (2). 12. Lift installation (1) according
to claim10 orbyliheashdngohani atdehstyneactorsyi)cati on fromthe el evator control
(14) to the evaluating unit (13) of a position and/or speed of at |east one
further |ift cage (5) in the determnation of the pressure rel ati onshi ps
and/ or aijfofl f i ( one of clains
10 to 12 li er gLY}ﬁ"tlﬁgHadggu(g ?ﬁ‘?r?in?% C?dqm @?%%‘gr 6 to the shaft
door (4) cammomeationdrwpetiteeievatbr comteol dbdrtodné eeaIWaEmg uhlé(b?f)eta‘ajr e
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carrying petpressureetagensfigoaad/ogalrdoagy one of clainms 1 to 9.

13.  Lift installation (1) according to any one of claims 10 to 12 wherein the
coupling (21) of a lift cage door (6) to the shaft door (4) is moved independent of
the door drive when the pressure relationships and/or air flows are within

predetermined conditions.

14.  An evaluating unit (13) comprising a processor and a software program,

for carrying out the method according to any one of claims 1 to 9.



