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1 Introduction

1.1 Problem Overview

The following problem was pitched by Professor Ann Witmer.

Late in the season, most vegetables are done for the season except some cold hardy crops. A hoop house
or deep tunnels, equipped with UV resistant polyethylene plastic, can be used to extend growing periods
by protecting crops from direct sunlight. If deep tunnels are moved, one deep tunnel can be used as an
incubator for more crops in a given season than if it is not moved.

At the Sustainable Student Farm, there are 3 deep tunnels, each on a track twice the length of the tunnel
itself. It currently takes 10-12 volunteers to move a single deep tunnel, ideally it would only take 1 or 2.

If the deep tunnels are mishandled they can be damaged. So, it will be important to ensure unnecessary
stresses aren’t applied to parts of the tunnel and track structures that can be comprised.

There are not any electrical outlets at the farm.

1.2 Solution Overview

We will be modifying a winch system so that it takes a switch input and ultrasonic sensor and battery voltage
data, to move the tunnels to the end of the track where the winch will auto-stop before being dragged through
posts at the end. Powered by a car battery, the system will be made portable so that it can pull from either
side of any one of the three tunnels. It is the responsibility of the ECE team to modify the winch to stop
when it reaches the end of the track, or if a load that is is higher than the tunnel on the tracks is being
pulled, or if a faulty or discharged battery is being used. We will also add lights to notify the user of the
state of the system that were not previously there.

1.3 Visual Aid
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Figure 1: Visual Aid Front
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