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Design

In Hawai‘i, the bicycle has become a popular
source of recreation and transportation due
to beautiful weather year-round. With
increasing traffic and decreasing parking
availability, residents can opt to commute by
bicycle. The state has become more bicycle
friendly with the integration of bicycle-only
lanes and designated areas to lock and secure
them. Developing a practical vehicle with
efficiency, speed, and functionality has the
potential to pique the interest of residential
and biking communities.

Background

“Human-powered transport is often the only type available in
underdeveloped or inaccessible parts of the world, and if well
designed, can be an increasingly viable form of sustainable
transportation.” –ASME HPVC Homepage

The American Society of Mechanical Engineers (ASME) holds an
annual Human Powered Vehicle Challenge (HPVC) to promote
innovation in sustainable and practical transportation alternatives.
Team Nā Koa O Ka Alahele at the University of Hawai’i engineered
a human-powered vehicle that could safely and effectively be used
for both the HPVC and everyday transportation.

Ergonomically designed 
lightweight carbon fiber seat with 

neoprene cover for comfort, 
durability, and slip-resistance

4130 Chromoly Steel frame with 
Rollover Protection System (RPS) 
for driver protection and safety in 

event of vehicle inversion

Lightweight aerodynamic rear 
fairing engineered to reduce air 

drag and turbulence at all speeds 

Shimano Alfine 11-speed internal 
geared hub for fixed chain path 
and wide range of gear ratios

20x1.1” front tires and 700c 
rear drive-wheel with high 

pressure ratings for minimal 
rolling resistance

Independent frontal disc brakes 
for maximum traction in any 

braking condition

BB30 bottom bracket system with 
customizable chain rings and 

pedals to suit driver preference

Direct steering setup designed 
with 6061 Aluminum for 
lightweight components

Vehicle Weight: 60 lbs (goal < 65 lbs)
Top Speed (Male): 33.4 mph (goal 30 mph)
Top Speed (Female): 28.0 mph (goal 25 mph)
Brake Distance at 25 km/hr: 2.3 m (goal < 6 m)
Turning Radius: 4.9 m (goal < 8 m)
FOV: 300 degrees

Analysis

RPS Top Load: 630 lbs (min. 600 lbs)
FEA Deflection: 0.074 in (goal < 2 in)
Test Deflection: 0.063 in (goal < 2 in)

RPS Side Load: 360 lbs (min. 300 lbs)
FEA Deflection: 0.175 in (goal < 1.5 in)
Test Deflection: 0.250 in (goal < 1.5 in)

No Fairing: 1.53 lbs drag at 20 mph, 3.50 at 30, 7.50 at 40
Rear Fairing: 1.47 lbs drag at 20 mph, 3.32 at 30, 5.88 at 40

Test sites included Lagoon Drive, Kahala Elementary School, and UH Mānoa Campus; Load test occurred at 24 Hour Fitness
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