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Mathematical Analyses of Elevator Core Area and Energy Consumption
of Elevator Systems for High Rise Buildings
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Masafumi Miyatake (Sophia University)

Elevator arrangement techniques of building are needed for reducing elevator core area. Zoning, sky lobby

and some other configurations are proposed and practically used. However, handling capacity of present roped

elevators is limited. Ropeless elevators are needed to overcome the problem in the future super skyscrapers. The

ropeless elevators occupy smaller area than roped elevators, but they consume large. The authors aim to analyze

the techniques of elevatoring as shown above with mathematical modeling.

A building is mathematically modeled and four types of elevator configurations and specifications are

assumed. The height of building needed for the same rentable space is calculated with the model. The results

show that ropeless elevators can lower the height of building by more than 20%. The energy consumption

became larger, however the energy needed for construction, air conditioning, lighting etc. could be reduced

because of the lower height.
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Figure 1 Elevator configurations for skyscrapers.
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Figure 2 A model of elevator area in a building.
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Figure 3 Calculated result of areas of an existing
skyscraper.
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Figure 4. An outline of an elevator drive system.
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Table 2. Specification of Elevator
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00000000 Mg 6500[kg]
0000000 Me 5500[kg]
00000000 M 8000[kg]
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Figure 5. Total rentable area and energy consumption of buildings.
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Figure 6. Height of building and energy consumption when total rentable area is equal.
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