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Project Introduction 
◦ Client 

◦ Perry Wood 

◦ Instructor for Mechanical Engineering department 
at NAU 

◦ NAU ASME Advisor 

 

◦ ASME 

◦ Human Powered Vehicle Challenge 
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Need Statement 
 There is no current form of transportation that provides 
the benefits of bicycle commuting, while offering the 
practicality of automobiles. 
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Project Goal 
 Design a human powered vehicle that can function as 
an alternative form of transportation. 
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Objectives 
◦ Vehicle can reach high speeds 

◦ Light weight  

◦ Highly maneuverable 

◦ Cargo space 

◦ Supports cargo weight 
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Objectives 
◦ Large field of view 

◦ Protects rider in case of roll over 

◦ Aerodynamic 

◦ Production run manufacturability 

◦ Fits diverse range of operators 

7 Alex Hawley 



8 

ASME Competition Constraints 
Turning radius ≤ 26.25 ft (8 m) 

Completing 6.21 mi (10km) in under 2.5 hours 

Roll protection 

system 

Withstand 600 lbf (2670 N) at angle of 12° from 

vertical with < 2 in (5.1 cm) deflection 

Withstand 300 lbf (1330 N) side load with < 1.5 in (3.8 

cm) deflection 

Must have a seat belt  

Field of view must equal or exceed 180° 

Traverse a 5% uphill or 7% downhill 

Carry a 12 lbf (5.5 kg) parcel of 15 X 13 X 7.9 in (38 X 33 X 20 cm)  

Stop at a speed of 15.5 mph (25 km/h) in a distance ≤ 19.7 ft (6 m) 

Head lights, tail lights, side view mirrors, reflectors, horn 

Table 1- Competition Constraints 

Matt Gerlich 
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Costumer Constraints 

Capable of exceeding 40 mph (64.4 km/h) 

Vehicle weight ≤ 80 lbf (36.3 kg) 

Coefficient of drag times the area less than that of a 

traditional cyclist 

Development budget of $6,500.00 

Table 2- Costumer Constraints 

Matt Gerlich 
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Figure 1- Schedule Overview 
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Figure 2- Detailed Project Schedule 
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Table 1- QFD 
Engineering Requirements 
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Maneuverable               x x x   

Carry cargo           x     x x x 

Large field of 

view 
            x         

Protect rider x x                 x 

Aerodynamic       x x         x x 

Manufacturability     x               x 

Range of rider 

sizes 
          x     x x   

U
n

it
s

 

psi   

(kpa) 

in           

(m) 
$ 

ft/s   

(m/s) 

in^2 

(m^2) 

in^3 

(m^3) 
° 

ft         

(m) 

lbf        

(kg) 

Engineering Targets 
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Conclusion 
◦ A human powered vehicle will be designed to provide the 

practicality of an automobile, while having the benefits of 

a bicycle. 
 

◦ Client is Instructor Perry Wood and ASME Human 

Powered Vehicle Challenge. 
 

◦ Vehicle will be safe, efficient, and manufacturable on a 

large scale. 
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Questions? 


