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Abstract

During a fire, people often encounter difficulties in movement or blocked escape
routes due to the presence of dense smoke within evacuation passages. Therefore, this
project utilizes smoke and temperature sensors to detect the occurrence of a fire. It
employs elevating mechanisms to access balconies of individual units within a
building and transport evacuation pods to safe open areas. Once personnel reach the
designated safe area, the evacuation pods are brought back to their original positions,
allowing them to be reused by individuals who have not yet evacuated. Thus, this
project aims to provide a stable and secure escape route through the use of evacuation
pods and an elevator system, ultimately reducing the casualties and injuries caused by
fires.

The operational procedure of this project is as follows: When the smoke sensor
detects dense smoke or a temperature higher than 54°C, it triggers a buzzer alarm,
notifying occupants within the building to initiate evacuation. When the button inside
the evacuation pod is activated, a signal is sent via a Programmable Logic Controller
(PLC) to a stepper motor driver. This signal controls the movement of the elevator
system in a stepwise manner. Additionally, an optical sensor is employed to ensure the
safety of the environment within the pod before its movement and placement. If the
environment is deemed unsafe, the elevator system's operation is halted, an alarm is
sounded, and the system resumes operation only after the issue is resolved by
professionals.

In conclusion, this project employs a three-axis electric cylinder that offers high
stability and precise positioning, effectively controlling the elevator system's
movements to reach designated positions. However, fires are often unpredictable, and
the relatively slow movement speed of the three-axis electric cylinder leaves room for

improvements regarding priorities in rescuing individuals. It is hoped that after
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optimization, this system can aid the evacuation of people with limited mobility and
residents of high-rise buildings, while also reducing potential hazards associated with
escape routes within buildings. This achievement can be applied in scenarios such as
tall buildings and elderly care facilities, providing a secure means of evacuation and

significantly reducing the burden on both the general public and rescue personnel.

Keyword : Fire Escape ~ Lifting System -~ Programmable Logic

Controller (PLC) ~ Three-axis Electric Cylinder
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