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Modifying tuk-tuks to enhance their capabilities and efficiency for initial fire

suppression in confined spaces.
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Abstract
This research aims to modify and evaluate the performance of a compact fire-fighting motorized
tricycle (Tuk-Tuk), focusing on enhancing operational efficiency in three primary areas: 1) Accessibility,
leveraging the vehicle’s maneuverability to navigate narrow alleys inaccessible to standard fire engines; 2)

Response Speed, ensuring rapid initial fire suppression to prevent escalation; and 3) Equipment Ergonomics
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and Integration. Regarding the modification process, the vehicle was engineered with a tactical fire-fighting

system, featuring a 500-liter water tank integrated with a 5-horsepower high-performance water pump.
The system delivers water through a 1-inch fire hose equipped with a high-pressure water monitor.
Furthermore, the vehicle’s capabilities are augmented by two portable CO, fire extinguishers and
specialized entry-support equipment.

The performance testing focused on maneuverability and statistical reliability through five repeated
trials. The results showed that it could navigate lanes 1.50 meters or wider with an average turning radius
of 3.2 meters. Under full payload conditions, the vehicle sustained a safe average speed within the range
of 30-40 km/h, with a mean lean angle of 12° during corpering., Regarding temporal efficiencynthevehicle
successfully reached the incident points within & 3£5 minute timeframe. In terms\of firefighting
performance and hydraulic system capabilities,/thel évatuation of the 5-horsepowér (HP) pump system
indicated a consistent average water pressure of~10 Bar (145.PSI), achieving a maximum effective reach of
15.1 meters. The system maintained,a floy=rateNgetween 60-125 GPM, allowing for continuous discharge
for a duration of 4-6 minutes. Thetechnical specifications of this model prove exceptionally suitable for
emergency response operations in copfifed spaces. It provides @ significant balance between tactical
accessibility and initial fire suppression effectiveness.

Keywords: Tuk-tuk , Mini fire“truck , Community fire,
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