ES100 Introduction to Engineering Design

Fall 2008

Homework Assignment 4
1. Create a 3D solid model of a hovercraft system and use it as a reference for your team project.
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2.
Engineering drawing of the top plate component
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3.
Engineering drawing of the holding bar component


[image: image3]
4.
Engineering drawing of the support bar component
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5.
Engineering drawing of the propulsion support component
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Reference Information: The general assembly and sub-assemblies

(1) The sub-assembly of lift fan system
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(2) The sub-assembly of propulsion fan system
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Calculation Question 1:

The dimensions of the top plate are shown below. Make the following calculations to determine

1
The area of the bottom or the top surface in term of mm2;

2.
Assume the material of the top plate is a specific type of foam.  The mass density is 1.5 gram/cm3.  What is the amount of mass?

3.
Determine the center of mass of this top plate component.
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Calculation Question 2:

Assume NXT box and batteries are attached to the top plate, as shown.  The added weights are 20 Newton. To lift this top plate,  what is the amount of pressure is required?  To solve this problem is two steps:

1
Sketch a free-body diagram to show all the forces acting on this top plate.

2.
Use the equilibrium condition to determine the magnitude of the pressure needed for lifting.
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