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INTRODUCTION

The quantity of passengers to be transported fysy$tem is a primary consideration in lift syste
design.

Research indicates that passenger demand in moftfea buildings is significantly different to the
assumptions formed many decades ago, but stillegpfd most modern designs.

The number and type of lifts required to providpraper and efficient lift service may need to be
revised based on these findings. These changd#t isystem design have economic and
environmental consequences that are favorable

HISTORICAL REPRESENTATIONS OF PASSENGER DEMAND

A plot of passenger demand depicts the level o$grager traffic in a group of lifts over a period of
time. Figure 1 shows estimated passenger demarzhfoffice building over the working day with

a population of 1000 people. This has been gezebtay applying the example of office passenger
demand presented by Strakosch [1] over 40 years bgthis representation of passenger demand,
passengers travelling up are shown in the top@ecti the graph, with passengers travelling down
in the lower section.
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Fig. 1 Strakosch Passenger Demand



It was generally believed that the most demandiaifi¢ type was the morning up peak. This belief
was reinforced by research conducted by Barneystiawed that lifts have between 20% and 60%
more capacity during non up-peak conditions [2].

It has been assumed by many in the lift industigt thnost office buildings had a pattern of

passenger demand similar to those in Figure 1

MODERN BUILDINGS

How people use lifts and the traffic patterns tih&ir use generates has changed since 1923, when
Basset Jones published formulae for the expectathauof stops a car will make during a round
trip [3]. Summarising the results of a series elptime traffic surveys carried out between 1993
and 1997 Peters concluded, “Morning traffic peakes lass marked in buildings than they were
when traditional up peak design criteria were fdated. In work-related buildings occupied
during the day, the busiest period appears to betbe lunch period” [4]

In 2000 Siikonen presented a traffic pattern tbatesents traffic measured in a modern installation

[5].

This pattern is quite different from the traffict{gain presented by Strakosch. Siikonen shows a
lunch up peak that is the same size as the mouprgeak. Additionally, the down peak at lunch is
more intense than the evening down peak. Thesengdigns raise a question, are the differences
in the patterns due to the unique nature of th&limg studied by Siikonen or have traffic patterns
changed over the years?
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Fig. 2 Siikonen Passenger Demand

In order to better understand modern lift traffiafa was collected at a number of office buildimgs
different parts of the world including Europe, NoAmerica and the United Arab Emirates.

In most cases data was collected by manual cottgwever, in one building, data from three
groups of lifts in a corporate headquarters bugdias gathered electronically.
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Figure 3 shows the results of lift traffic survdgs seven separate groups of lifts [6]. The susvey
were undertaken applying a methodology defined étei8 and Evans [7]. The passenger demand
is normalised against observed population to atiesults to be compared between buildings
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Fig. 3 Observed Passenger Demand

On average, the mix of traffic in modern buildingigring the morning up peak was found to be
approximately 85% incoming, 10% outgoing and 5%riiloor.

On average, the mix of traffic in modern buildirdyging the busiest part of lunch was found to be
45% incoming, 45% outgoing and 10% inter-floor.

None of the groups surveyed have the sharp dowk {hed is seen in the Strakosch pattern. In
modern office buildings with professional workess,significant portion of office workers are
working later than in previous years

SIMULATION
Simulation can be used to evaluate lift systemquerénce based on modern traffic levels and
traffic patterns. Simulation can also apply modeéispatching algorithms such as those based on

destination selection. The performance of advakice® and door systems can also be modelled.

Figure 4 shows the relative performance of twoshf§tems in a hypothetical building as determined
by simulation and using modern traffic mixes.

The Up Peak Round Trip Time (UPRTT) method indidat@s building should be fitted with 6
1350kq lifts operating at 2.5m/s.

The traditional system used a generic group cosfrsiem and had the performance criteria used in

the UPRTT method. The Optimized system used arigtapy destination based system and high
performance door and drive systems
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18 Floor Office Building - Morning Up Peak
Comparison
Traditional 6 Cars
Optimized 5 Cars
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Fig. 4

The Optimized system with 5 cars outperforms theifional system with 6 cars

CONCLUSIONS

This research has indicated that in many caseaythe possible to install fewer lifts than would be
indicated using the UPRTT method and still achiexeellent traffic handling.

Simulation was found to be a better method of mted) lift system traffic handling performance
than the UPRTT method
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