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Transit Care, an Opportunity for Multi-Function Tall Buildings
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Abstract

All tall buildings exhibit a degree of multi-functionalism whether it is simply, say, a cafeteria or
trading floor within the context of one operation or a true multi-use construction incorporating
apartments, a hotel and offices. The differing needs of the users of such buildings have tended
to mean a duplication of vertical transportation solutions which can be ultimately ruinous to
efficient operation.At the same time, as buildings continue to become substantially higher, a
conventionally-operated elevator system is no longer able to cope requiring new approaches

John Mizon to be undertaken. The paper will review the holistic Transit Care approach to building vertical
transportation and show how in multi-functional environments in particular and tall buildings
John Mizon in general, extremely favorable results can be obtained in the design of such systems and
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ultimately, of the buildings themselves.
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Introduction

We believe that the discipline of Transit Care is
an essential design discipline for Tall Buildings
if their full potential is to be realized. This is
particularly true if they are part of a multi-
function cluster either across a campus or
integrated into one structure.

Transit Care is defined by an approach that,
rather than looking at a mass of people who
wish to move from one floor to another

as a subtext of a larger building transit
requirement, instead takes the responsibility
for the entire journey from its inception to

its conclusion and, by integrating all these
journey’s achieves a stepwise improvement in
equipment utilization and, by extension, not
only customer satisfaction but the very design
possibilities of the building itself.

To successfully implement Transit Care it

has been necessary to radically change

the methodology by which the individual
requiring transportation communicates their
wishes to the system providing it. The key
issue has been that the information content
of the “requirement transaction”is significantly
larger since the breadth of requirements to
be addressed is much greater than before.
This has led to the need for a new family of
communication devices to be developed.
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The Schindler solution to this communication device is termed the
Personal Occupant Requirements Terminal or PORT. There are a range
of specific versions but all of them exhibit the same characteristics.
Each has a visual and audio means of communication with a user, a
radio frequency device (often an RFID-reader combination) is used to
obtain user identity and requirements and a combination of the two
systems allows specific requirements to be understood (see Figure 1).

There are a number of differences between this communication
methodology and that associated with traditional control of
transportation and access systems in a building. These are highlighted
below.

Range of Choice

A traditional control system will typically present the user with a range
that covers every transport possibility in the building. To simplify

this somewnhat this choice can be broken down into, say, a choice of
zones and then transportation within that zone, however in a large
building just working out the travel requirement from signage and
entering it into the system can be an onerous task for the user. The
PORT approach is to configure the screen in real time to suit the needs
of the specific user. This can be undertaken in a number of ways. If the
user has a card it can be used to communicate the set of destinations
of interest in the building which can then be entered via a touch
command. An even simpler methodology based on context can be
used. If, for example, a company is renting four floors of a building

and has access to two common areas then a user standing on one

of the rented floors would have access to the other three and the
common areas and these would be presented. Another approach is to
optionally allow each PORT to determine user preference by, during
each time slot of the day, gathering usage data such that a listing may
be generated in order of historical preference at that moment in time
whenever the PORT is used.

Call Entry

Naturally a touch screen provides a convenient form of entry in

itself but there is an increasing trend today of groups being averse

to touching a screen in common uses by the general public. PORT
therefore allows a touch-less approach where a RFID card may be held
in place while each floor is offered in turn. Once the required floor is
highlighted the card is removed and the call registered.

Combination Transactions

Itis particularly important in tall buildings, where very large population
entry at the lobby must be handled with the greatest efficiency, that
the security and elevator assignment activity is as efficient as possible.
For certain types of lobby layout it is possible and highly desirable that
these transactions are combined. PORT design facilitates integration
into a barrier system allowing, if required, the Transit Care system itself
to validate entry and combine opening the barrier with an elevator
assignment based on the normal destination of the user. This “normal
destination” can be changed further downstream at another PORT
terminal if the user is on one occasion wishes to travel somewhere
else but in practice, during building entry by the usual occupants, this
requirement is rare.

Figure 1. A typical PORT device. (Source: Schindler Limited)
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Figure 2. Sample conventional office/apartment configuration. (Source: Schindler
Limited)
H2. FF#/NEREGHERTETA (8. REFRAZ)D

Position-relevant Transit

It is possible and desirable to configure PORTs so that the information
that they give is always relevant and helpful. This means, for example,
that if a user shows a card to a PORT whose main function is to control
a set of elevators that the user would not require for transport to their
destination, instead of an unhelpful error message, a guidance notice
could be given to allow the user to find the transportation method
they need. This notice could be highly specific or relatively general
since the person using the system would know that, upon seeing
another PORT, further information would be available.

Transit Care systems have been deployed around the world in both
single-use and multi-function buildings. Among the building types

to have been addressed are hotels, hospitals, offices and apartments.
While in each instance the additional functionality that can be
provided is important, the most interesting cases arise when a multi-
functional building can have its vertical transportation system radically
simplified by using this approach.

In order to illustrate the benefits that a Transit Care approach can
provide let us consider the simplified case of an office building in a
major city which includes on its topmost floors some very high end
apartments. Normally, the high specification of the apartments’ would
require exclusive elevator service via a private entrance as illustrated in
Figure 2.

The elevators, which are only used very rarely, would be utilizing an
enormous amount of otherwise rentable space when the shaft area
multiplied by the number of floors traversed is taken into account.
They are, however, essential to the building design if a conventional
elevator control system is used since they represent the only way in
which the level of service that apartments of this nature require can be
achieved.

If a Transit Care approach is taken, however, an arrangement as
illustrated in Figure 3 is possible.

The office elevator and apartment elevator functions have been
integrated by the simple expedient of extending three of the

office elevators into the apartment zone. The elevators are using a
"destination control”approach where passengers are assigned to
cabins based on, among other things, their required destination, which
they communicate prior to boarding. This means that which elevators
are used for which tasks can be tightly controlled.

Consider what happens when a resident of the apartments returns
home. Their arrival at the building is indicated by the use of either an
auto ID tag, if they are arriving at a garage or an RFID device if they

Figure 3. Sample Transit Care-based office/apartment configuration. (Source: Schindler
Limited)

E3. R Transit Care R 4ft 5 ¥4/ A ERUEHRETY (HEH: REAFRA
a) o,

BEAECHE, X8, ¥ AT S — SPORT4 m EF & “
BEMEWER” . BER, AHANABUE, APFE¥ETLKE
BHHE.

REXEHE

FI P LR E CHERL BEPORTA %, FHE R ETMHEAWAY
Rl E &, flin, 02— GPORTA SN X Ehie b £ 4 &

H, MR LEHFFBKEAPHENBE, 4, SR
M F N EPORTL G0, ETRB LSBT LANBERER,
CHBLET— 447, HTRAFPRAFEN B, XEETT
BRRRMETEAMNAR, LT ARMEERAANGEE, BAZ
FEH AP TR 40, U185 — GPORTA 35 7 G 1L 2R 3 —
FHIE R,

EHRELMH— LR RAYP L HERAYANCEHET
Transit Care 2%, MAXMH RAWEAYCEEE. Eff. 5§
FHANEE, AE—FNAZHF F, Transit Care R R AR
HEFTEENE, EE, MUK AFZENEFEZ, Transit
Care RGEL ae B PRI R UMK EEAMANHEL
REF L

A T W Transit Care R Z WML E, TEHATRIIT— AN EH
R R 2Pl EAART —ES FROMIETAEE &N
B, ~BHERBREFAEME, EEFELT, SAHEFEH
TREM, EPA— DB DM, wEH2HR.
BHETRRU AR FLNRERES, e KA LER £
FRAEBEERATAERATUATHMANBES . AW,
RER RN EREE R G, NS AEFEF g3t ok ix &
B, H N RRIE R A A E IR SR A — T %

B&, wRXFHTransit Care &4, NV LAtk it4n A3 AT/ el e
HIE T E,

ZR, TUREFHERPNEEHEL, AFR 65 FHN
EHEMFENFREE, XLEBHRA “ERNEEEH K,
TEHRNTRZH, REEMNEREERGRE, XA, BHEER
GREAFNEFRSESEGRITREIRT . Hik, TUm#%
EH & 6 EHmINTRE S,
THRANENHEFBRHOEHEL, BEIKEENES
IR B s DR, AT BI3A A BB (£ 7 7T DUGE FIRFIDE £, £
PREIAXFMHTRAEHEFRAMANCER L AR, TRELH
—fMarR, EPHTUHNABF IR — G, XA, X
ERBRNER T FEZ A ABRERA P TIHES, THELD
NINBER BN IR ES, WESHEHTR, #2820
EWEF RS, AT BARBLEELEWEE TR, TLORZES

252



are on foot. Either way access is granted and an elevator is assigned to
them. At this point the assigned elevator will no longer accept calls
from the office occupants and answer the remainder of its office calls
in order to empty the cab for apartment service. To prevent this activity
creating significant delays it is possible to adjust the office control so
that one or two cabs are never more than, say, 30 seconds from being
released without major impact on the office service. The freed car then
heads for the private entrance and grants the resident an exclusive
express ride to their apartment level. As soon as the resident leaves
the cabin it can be returned to the group. From the perspective of the
office system it has been out of service for a short period. This period
does not represent the entire time while it was in use by the resident
but only a portion of it. Once the resident journey is close enough to
the end for allocations to be made in the office zone without excessive
waits being generated then it has effectively re-entered the office
group.

The result of this approach is that no wasted elevator shaft space is
generated. The effect on office service by one of the elevators going
on an apartment run is negligible especially when the fact that the
office will probably not be running at peak traffic levels for much of
the time these are needed. The resident perceives the level of service
that they would expect for the price they are paying and this could

be further enhanced by such items as a variation in the cabin ambient
lighting and specific, residential-relevant messaging on, for example,
the information screens. It should also be clear that there is a potential
here to actually offer a better level of service than might be achievable
with dedicated elevators especially during periods where office traffic
is light. In addition the type of security and personal service often
demanded by such apartments is obtained without additional cost
when an installation of this nature is undertaken.

This simple example illustrates the many advantages that a Transit Care
system can bring when it is included in the design of a building. The
issue here, of course, is how the use of such an approach is designed
in and how during this process the impact in terms of enhancing the
design is assessed.

The elevator industry has traditionally relied on probabilistic
calculations to determine at an early stage the magnitude of the
installation required to meet certain traffic specifications and, more
recently, these rough results have been further honed by simulations
to ensure that specific floor placement choices (for example a
cafeteria) were made correctly. It is important, however to ensure that
the simulations which are undertaken are of a high quality. Dr. Lukas
Finschi has pointed out the risks associated with an over-simplistic
approach to building traffic simulation.

“Today, simulations are widely used for traffic analyses, as it has more
generally been recognized that this is necessary. However, simulation
methods are often very poorly applied. The main problem comes from
the fact that results often completely lack statistical relevance — just
not enough data points are being considered for evaluation. Although
this problem is known for a long time in general and also specifically
in the elevator industry, it is widely ignored. . .elevator group controls
have a big impact on handling capacity and service quality. Therefore,
a realistic traffic analysis must reflect the actual elevator group

control: There is no other way as to run simulations which use the
actual control algorithms of the elevator group. Furthermore, results
of a traffic analysis must be reliable, which means that the results

are reproducible and unbiased. Reproducibility is challenged by
randomness, which is an important element in simulations. We will
see that it is not so difficult to cope with this, once the problem is
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understood. Simply speaking, the variation must be averaged out by
considering a sufficiently large set of sample data points.”Finschi (2010)

For a Transit Care installation that enhances or even makes possible

a challenging design to be achieved, a significant amount of high
quality simulation must be undertaken up front which looks at the
total movement of people through the building and not one group

of elevators in isolation. The potential for guidance and the passenger
experience must be considered at this time to ensure that this is

part of the design mix and that the building will work well. Such
simulation packages are now in use and it is expected that they will
become much more widely available in years to come as this approach
becomes more established.

In conclusion it is becoming very clear that as many more buildings

in the 400 meter and above category are being planned and their
planned usage is becoming more diverse, a Transit Care approach can
offer real benefits in terms of allowing the required service levels to be
achieved without an unacceptable loss of rentable space.
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