2.0 Elevator System Operational Concept

2.1 Vision

The new elevator system being designed by the Up and Down Elevator Company is directed at the major market niche of standard 10 to 20 story office buildings being constructed in the U.S. This product is not to address the low end and high ends of the 10 to 20-story office building market, but the center of this market. Marketing estimates are that 100,000 of these buildings are being constructed each year for the next 10 years. Each such building will require six to twenty elevator cars and associated control systems and maintenance/operations support. This market is envisioned to be very price competitive but requiring that basic thresholds of performance and cost be met. 

2.2 Mission Requirements

The mission requirement for this new product is to capture 20% of the market of new buildings starting in June 2001. Since Up and Down Elevator Company is not currently one of the major market leaders, this mission requirement will primarily have to be achieved by providing superior operational performance at less operational cost than the products of the major vendors. Our performance and cost goals are to have 20% better performance on a weighted performance index at 80% of the operational cost compared to the current products of the major vendors. The weighted performance index is: 0.3 AWT + 0.3 ATT + 0.2 MTBF + 0.2 MTTR. AWT is a value index that ranges between 0 and 1 for average weight time, ATT is a value index that ranges between 0 and 1 for average transit time, MTBF is a value index that ranges between 0 and 1 for mean time between failure, and MTTR is a value index that ranges between 0 and 1 for mean time to repair. 

2.3  Operational Phase Scenarios
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1) Passengers (including mobility, visually and hearing challenged) request up service, receive feedback that their request was accepted, receive input that the elevator car is approaching and then that an entry opportunity is available, enter elevator car, request floor, receive feedback that their request was accepted, receive feedback that door is closing, receive feedback about what floor at which elevator is stopping, receive feedback that an exit opportunity is available, and exit elevator with no physical impediments.
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Passenger enters elevator car, as described in 1, but finds an emergency situation before an exit opportunity is presented, and notifies the police or health authorities using communication equipment that are part of the elevator. Elevator maintenance personnel create an exit opportunity.
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Passengers are receiving transportation in the elevator system when a fire breaks out in the building; building alarm system sends signal to elevator system to stop elevator cars stop at the nearest floor, provide exit opportunity, and sound a fire alarm.  Passengers leave elevator cars. Elevator cars are reactivated by special access available to maintenance personnel.
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Passengers are entering (exiting) an elevator car when doors start to shut; passengers can stop doors from shutting and continue to enter (exit).
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Elevator car stops functioning and sends a signal to service. Passengers in the elevator car push an emergency alarm that notifies building personnel to come and help them. Elevator maintenance personnel create an exit opportunity.
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Too many passengers enter an elevator car and the weight of passengers in the elevator car exceeds a preset safety limit; the elevator car signals a capacity problem and provides prolonged exit opportunity until some passengers exit the car.
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Maintain a comfortable environment in the elevator by sensing the temperature in the elevator car that is based upon heat loss/gain of the passengers and the building and then supplying the necessary heat loss/gain to keep the passengers comfortable.
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A maintenance person needs to repair an individual car; the maintenance person places the elevator system in “partial maintenance” mode so that the other cars can continue to pick up passengers while the car(s) in question is (are) being diagnosed, repaired, and tested. After completion the maintenance person places the elevator system in “full operation” mode.
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Electric power is transferred to the elevator from the building.
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