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Competition Objectives

Mission Objective:

Produce a vehicle for the Human Powered 

Vehicle Competition (HPVC) that a rider will 

mechanically power and control through 

their input force.

Project Budget: $2,000
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Targets/Metrics
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● Supports 2670 N applied to 

top roll protection system (rps) 

in the event of a rollover 

● Supports 1330 N applied to 

roll bar at shoulder height

● Brake in 4 m at a speed 

of 25 km/h

● Turning radius of 6.0 m

● Top speed of 40 km/h

Functional Breakdown



Concept Generation
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Concept Generation
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Concept #92Concept #42 Concept #85

-Push/Pull lever 

actuate rim brakes

-Hydraulic Steering

-No fairing

-Hand lever steering

-Brake lever on 

handle actuate rim 

brakes

-Nose, front, and rear 

wheel fairings

-Hand lever steering

-Brake lever on 

handle actuates disc 

brake

-Full fairing with open 

sides

Figure 1: Concept 42 Figure 2: Concept #85 Figure 3: Concept #92



Concept Generation

Concept #24
- Disc brakes

- Partial Fairing

- Tie rod steering

- 3 point safety harness

Jacob Thomas 
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Concept #58
- Direct tie rod steering

- Belt and CVT 

- Car strap restraint

- Leaf spring suspension

- Disc Brakes

Concept #87
- Rack and pinion steering

- Steering column with wheel

- Partial fairing

- Hand lever brake actuation

The next three most plausible concepts for comparison..



Concept Selection
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House of Quality Chart (HOQ)
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Table 1: House of Quality
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Initial Pugh Chart
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Six concepts compared to the GT20

Table 2: Initial Pugh Chart

“A carefully engineered, lightweight frame, low 
rolling resistance tires, and an efficient 
drivetrain...”

Figure 4: GT20 Recumbent Trike
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New Datum

Initial Pugh Chart

Six concepts compared to the GT20

Table 2: Initial Pugh Chart

Figure 4: GT20 Recumbent Trike



Final Pugh Chart
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Table 3: Final Pugh Chart



Final Pugh Chart
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Cost is Heavily Weighted 

(number 2 from HOQ)

Table 3: Final Pugh Chart



Final Pugh Chart
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Table 3: Final Pugh Chart



Analytical Hierarchy Process (Concepts 24 and 85)
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Table 4: Weight Matrix

Table 5: Alternative Design Weight 

Matrix

Table 6: AHP Decision Results
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Final Decision (Concept 85)

Features:
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- 5-Point Restraint

- 10 speed transmission

- Wide Grip Handlebar Steering

- Laid Back Rider Position

- Minimal Fairings

- Adjustable Pedal Mount

- Front Wheel Rim Brakes
Figure 5: Rough Conceptual Sketch



Old Frame

Kyler Marchetta
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New Frame

More Comfortable Position

Sleeker RPS

Adjustable Pedal Mount

Cambered Wheels



Looking Ahead...
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November 22nd

Testing and Analysis 

of New Frame

December 2nd

Purchasing of 

Materials to 

Fabricate the New 

Frame

December 8th

Detailed Design of 

Concept 85

December 14th

Spring Project Plan
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Questions?
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