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Franz Arnold’s footprint in the elevator industry
spans over the course of 20 plus years. Franz joined
Schindler in 1992, and held various responsibilities
within the sectors of engineering and logistics in Hong
Kong, Singapore, and Switzerland until becoming
head of Schindler Aufzuge Modernization business
in Switzerland in 2004. In 2009 he became head

of Schindler Aufzuge’s Modernization department
including the engineering structure and order
management for the country. Since 2013 Franz has
moved to the global headquarters of Schindler
Top Range Division in Shanghai where he leads
the modernization and application engineering
department.
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Abstract

Traditionally much of the focus in the tall building sector has been centered on the ground
breaking technology being put in place for the pioneering “Skyscrapers of Tomorrow.” However,
as these landmarks continually develop the ranks of “yesterday’s skyscrapers”is increasingly
being overlooked despite their quantity swelling.

The vertical transportation industry has continually been researching ways to tailor specific
tall building solutions for this sector. To this day, this has largely centered on upgrading
specific components, to improve performance or newer decoration to revamp the user’s ride
experience. Destination Control systems have become a game changer.

This paper seeks to prove that the development of traffic management systems and expertise
for building modernizations should no longer be considered as pure component replacements
for material renewal. Rather, these control aspects need to be concentrated on for the
optimized function of tomorrow’s passenger locomotion.
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Last year 829 skyscrapers over 200" meters
were built around the globe to fulfill the
continuing of the global population’s
ambitious urbanization needs. The growing
pressure from populations relocating from
the countryside to cities is no longer a factor
limited to Western Countries, but a growing
concern for the bulk of the global population
situated in the Far East namely China and
India. In 2013 China surpassed the symbolic
50%? urbanization rate leading to an exact
balance equating to 650 million people
living in the country’s urban dwellings.
Comparatively speaking, Europe’s urban
population remains at 80%° , meaning that
approximately 390 million people are still
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a slightly extreme example, it encapsulates exactly the need for the
high-rise buildings to find new and sustainable solutions for urban
skyscrapers globally.

These subjects have been in the limelight only within the last 5-8 years:
What about the previous generations of skyscrapers erected over the
past decades? This issue remains outstanding; posing the question of
the longevity of skyscrapers particularly at the current volume they

are being produced. Can the industry sustain and responsibly commit
to the development, and more importantly maintenance of the past
structures as the Empire State building or the Rockefeller Center in
New York? Last year 314 buildings over 200 meters were constructed
in China*. These structures continually transform the local skylines,
soon to be dwarfed by higher structures yet to come. The responsibility
of ensuring these buildings remain relevant not only from a financial
perspective but also from a technological sense falls under building
owners and city officials. During the construction of such iconic
buildings, rarely is the demolition considered, mostly on the basis

that deconstruction and reuse is not economically viable. Hence, the
growing role of building refurbishment and modernization becomes
the only solution to prolonging the relevance of an aging skyscraper,
aside from its architectural contribution.

Buildings Developing the Need for Modernization

An 8 elevator group installation serving 20 floors averages over 3,000
trips® every day. The wear and tear of the mechanical components

and interior decoration becomes inevitable as passengers take their
journeys day in and day out. Like all mechanical components (and
high-rise buildings themselves), components need replacement
through module refurbishment to bring them up to date. Furthermore,
the continual development of elevator standards and evolution of
vertical transportation codes entails the equipment sold over a decade
ago are outdated, leading to necessary refurbishment to comply

with up to date with local laws and regulations. Finally, the economic
viability of a high-rise building and the reality of attracting high level
office tenants with state of the art technology and efficient vertical
traffic management tools and processes are essential to ensure the
survival and function of such structures.

Destination Control, the Game Changer

The advent of Destination Control has not only symbolized a
revolution from a technological perspective but also from a manner
in which the vertical transportation industry approaches buildings
and their passengers, inventing new terminology such as crowd
control. 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, but instead taking the responsibility for the entire
journey from its inception to its conclusion. By integrating all of 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.

Destination Control enables the flexibility both technically and
esthetically for building owners and managers to further fulfill their
ambition of taller structures. The enablement of this is largely due
to the transformation of traffic simulation which has brought this to

4CTBUH (2014) www.skyscrapercenter.com
*WeilLiu, C (2014) Schindler R&D Research
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light, which was largely unavailable at the time of construction of
buildings over 10 years ago.

The Revision of Pattern Definition in Traffic Simulation

The elevator industry has traditionally relied on relatively simple
calculations to determine at an early stage the magnitude of the
installation required to meet certain traffic specifications. 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 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 understood. Simply speaking, the
variation must be averaged out by considering a sufficiently large set of
sample data points®”

Office Population Development

As offices evolve so does the space allocation per square meter
dedicated to each employee, in the past square space meter allocation
was space allocations were 18-20 compared per person to 12-15

per person today’. The evolution of the office landscape has moved
towards a strengthening and development of individual islands/
cubicles rather than towards individual cellular offices. Meaning

the capacity of population per floor has increased dramatically over
the past 10 to 15 years. Furthermore the absence of modern traffic
simulators during the design phase of the buildings may have only
allowed for a rough estimation of passenger requirements. The lack

of data and of computer power available previously to devise specific
algorithms based on thousands of previous high-rise operation
observations will ultimately affect the manner in which the elevator
system requirement of the building system will be calculated. Finally as
with all structures and elements buildings evolve and so consequently
does their usage; the differing amount of tenants occupying office
space within a high-rise building can change dramatically over the
course of its life span. For example the needs of an advertisement
agency versus an accounting firm vary to great significance in terms of
space allocation and company culture.

Within this continually changing landscape of building development,

SFinschi, L. (2010) State-of-the-Art Traffic Analysis
7Studly, P and Foster, K (2013) The impact of changing workplaces
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Destination Control remains the most viable option to induce
significant increase in traffic performance to accommodate such a
radical evolution of office space usage. Elevator waiting times/journey
times (in the lobby and in the car itself) have been singled out as one
of the key points within tall building tenants work life, minimizing this
aspect of a high-rise “experience”in everyday life is a key factor towards
the foundation of attractiveness for prospective tenants.

Individual Personalization and Traceability

Within the development of pioneering technology control systems
affecting all aspects the user’s personal and professional life, the
natural evolution has come towards the personalization of services
ranging from mobile phones to PCs creating unique user experiences.
This demand has now materialized into high-rise owners and site
managers needing to offer a unique experience to all tenants working
extended hours in their locations, be it through tenant specific
services or technological perks, in order to attract the most suitable
occupancy. With this natural step vertical transport Destination Control
system suppliers have followed suit to market and tenant request.

The advent of personalized technology has allowed for every elevator
ride undergone by each individual to be a personalized journey
calculated on an individual basis. Although this from a technical
standpoint is an achievement, it heeds little effect on the day to day
passenger’s impression. The furthest impact measurement towards the
personalization of the journey has been through individual recognition
the Destination Control terminals provided to each user when swiping
their identification on the reader. Whether this could be a simple
picture display name, or birthday acknowledgement, the sentiment of

an individualized service provided ahead of the journey is unparalleled.

Further to this ability of the algorithm to “learn”a tenant’s movements
and preferred routines and to display these choices in accordance to
their preference gives the extra edge of individuality over traditional
sense of conventional elevator control systems (see Figure 1).

This individuality also plays into the favor of the building management
as it allows an overarching approach towards the traceability of all
building occupants at all times. Knowing all personnel movements

of building tenants is an unprecedented advantage for emergency
evacuation and safety regulatory systems which can be included

with the analysis of aging structures. Being able to pinpoint the
amount of potential evacuees per floor can significantly save time and
resources in case of a catastrophic event. As fire codes further develop
complexity but also require compliance with evacuee traceability,
Destination Control will become one of the essential future trends of
high-rise modernization requirements.

Costs and Manpower

The efficiency of such technology inadvertently affects manpower
requirements for building management. Having a central control
system enabling full traffic vision and surveillance of all passenger
journeys at all times, elevator function and passenger supervision is
improved dramatically. This consequently requires significantly less
manpower for supervision and operational troubleshooting than in
the past. As well as providing supervision, Destination Control also
manages secure access to each floor as per the owner's or tenant’s
discretion, saving precious time of security personnel of needing to
follow unwelcome guests throughout the structure . These “smart”
systems can save costs through personnel and also through energy
efficiency. By improving traffic performance elevator usage will be
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affected aside from more people getting to their destination in a
timely fashion, the rest of the elevator usage group will be under less
trip cycle requirement. Destination Control Systems manufacturers
tailor their services to buildings and passengers alike by being able to
constantly adapt to the continually changing traffic circumstances of
morning and lunch rush conditions. The Destination Control systems
are able to adapt to the number of elevators in service and place

the unrequired units in a hibernation mode. With Schindler's ECO
mode reduces elevator power consumption by 10% without shutting
down the whole system. Furthermore this enables up to 10 to 20%°
of savings on severe downtime traffic situations such as weekends,

without any need of action from the building management. In addition

to this the Destination Control system re-adapts to high traffic situation
as soon as traffic peaks again. Aside from the electrical element of the
modernization replacement the mechanical devices plays a decisive
role within the contribution of energy regeneration towards the
building systems achieving costs savings. One of the key evolutions

of regeneration technology has been the introduction of permanent
magnet motoring within the lastest generation of elevators, allowing
for a greater recuperation of energy from elevator locomotion to be
retransmitted back into the building.

Elevator System Replacement Step by Step

As elaborated, the degree of competitiveness within the office real
estate sector is intense, thus allowing little tolerance of powers
maneuver for inefficient use of real estate space. Building owners can
now no longer afford to shut down full building sections or completely
impede the function of their property during a phase of building
modernization. The vertical transportation industry has understood
this and now offers the step by step modernization process allowing
for specific phases of elevator modernization to take place whilst
causing minimal disturbance to the building function, through the
following phases:

1. The upgraded overlay cabinets and interface boxes are
installed in the machine room (see Figure 2).

2. The cabling to the landings and cars is installed one elevator
at a time and prepared for later connection to the new
control fixtures (see Figure 3).

3. The old landing and operating panels are removed, whilst
the new car operating panels, destination indicators, car door
frames, floor terminals, and designation plates above the
landing doors, are connected to the wiring setup previously
(see Figure 4).

4. The interface boxes are then connected to the upgraded
cabinet and new control systems (see Figure 5).

These 4 elaborate yet direct steps can take place over a single time
frame, either overnight or over the course of a weekend depending
on the amount of floors and elevator groups needing refitting. The
traffic performance will be improved whilst minimally disturbing the
function of tenants.

8WeiLiu, C (2014) Schindler R&D Research
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Figure 2 Modernization Installation Guide
(Schindler Internal)
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Figure 3 Modernization Installation Guide
(Schindler Internal)
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Figure 4 Modernization Installation Guide
(Schindler Internal)
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Figure 5 Modernization Installation Guide
(Schindler Internal)
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Conclusion

As newer and taller buildings grow in consequence and numbers
globally, the question of the longevity and lifespan of these
structures is a topic which can no longer be ignored. This paper

has demonstrated that the vertical transportation industry is aware
and focused on these issues at hand. Furthermore, the advent of
Destination Control technology has encompassed a revolutionary bid
towards the efficient management of building systems and tenant
occupancy. Whether this would be from an ecological, efficient,

or cost savings perspective, the tools which have up until this

point been mostly focused on the proliferation of new installation
technology undeniably contribute towards the future of maintaining
and prolonging tall building lifespan. After all, there would be no Tall
Buildings without elevator systems.
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