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Introduction


A hovercraft is a vehicle that is both suspended off the ground and propelled, by air. Hovercrafts are held up by a high pressure pocket of air that enables the craft to hover and traverse many different types of ground. Air is kept under the craft by cloth or a similar material that hangs down over the sides of the craft, called a skirt. 

Goal


The goal of this project was to research and design a hovercraft that hovered over different mediums.  Our craft was to hover over a hard surface and quarter-inch obstacles. No dimension of the craft could exceed 2 feet, and the total cost of the materials used could not exceed $45. Restrictions were also made as to the way our project could be developed,

 such as a limit to one motor to provide both lift and thrust.

First Design


The first design our group came up with had one motor powering two different propellers via an elongated shaft to which both propellers were attached. Aluminum sheeting was used to cover the base of the craft, which measured 24 inches by 12 inches, and was the primary material used. Air was transferred to a downward facing position to provide lift by a dryer duct through which the shaft holding the propellers pierced. The propeller used for lift was located on the far side of the dryer duct and was supported by a ball bearing suspended from the base by a metal contraption. 


After 3 days of designing and building our first craft, testing showed that our design wouldn’t lift. Several reasons for this problem were considered, but nothing could be done to correct the design. There was not enough air getting down to the bottom of the craft to produce lift. The weight of the metal craft was drastically reduced in hopes of lightening the craft enough to assist with lift, however the craft appeared to remain too heavy. Multiple skirt designs were also contrived, but none trapped enough air to provide adequate lift. 

Weight Problem


The group decided that styrofoam was the answer to the weight problem, and the metal motor mount was exchanged for a styrofoam mount because the weight would be drastically reduced without sacrificing too much stability. The craft was still not producing much lift at all as our bag skirt was hardly filling up with air. 


We then found that the dryer duct we were using to funnel air for lift produced air turbulence that in turn reduced the amount of lift for the craft. We decided that it would be more efficient to use one angled piece of material to divert air instead of the duct The angled piece worked better and, with enough skirt modifications, we achieved enough lift to raise the craft off the ground. 


The lift we were experiencing, however, was not evenly distributed over the bottom of the craft. The lightweight back of the craft was lifting easily, but the heavier front would not lift off the ground. But unfortunately, when weight was redistributed, the lift was destroyed. After distributing the weight, we found that there was a large amount of air flow escaping around the sides of the propeller. This was fixed by cutting a circular area out of styrofoam sheets and placing them around the propeller to funnel the air better. This also enabled us to more easily attach chicken wire around the propeller for safety, but we still had difficulty getting the whole craft to lift up off the ground. 

Momentum Curtain

After more research, the group decided to use a momentum curtain to more evenly distribute air around the bottom of the craft for lift. Directly under the hole cut in the base, a sheet of styrofoam, slightly smaller than the base, was offset an inch from the base. Theoretically, this diverts the air produced for lift evenly to all sides of the craft. With this design, however, neither a bag skirt nor an open skirt provided adequate lift. A tube skirt was tried and it briefly provided lift, but soon became too crumpled to lift the craft. Even with the failing skirt, a very small amount of lift was being produced, but an adequate amount of thrust could not be captured, though several methods were tried including a large funnel or tube to direct airflow. 

Electrical Problems


Because of the high speed motor and high voltage battery we were using, we had electrical problems from the start. Our wires would get very hot and the batteries were overheating also, so we got a new switch and rewired the project. We also had trouble keeping batteries charged and ready for testing. A quick trip to Radio Shack and a day of soldering and testing fixed our electrical problems; however, our hovering problems were another story. 
More experimenting and testing produced an even lighter design with no momentum curtain. Each skirt design was tried again but the craft remained grounded.

New Base


After the failed design with the momentum curtain, the group created an entirely new base, and cut the hole closer to the back of the craft in order to better distribute the weight of the motor, by placing the motor in the center of the base. A new type of skirt was tried, in which an open trash bag, with tapered edges was placed to keep the sides from bulging and to encourage the air to flow evenly to both the front and back of the craft. Unfortunately, this design ultimately failed. It worked initially but proved difficult to maintain and so the craft got to a point to which it would no longer lift. A bag skirt was then tried on the new base,  but the craft was still unable to lift.

Different Design


Late in the session, the group designed a completely new craft, using the top of a styrofoam cooler. The hole was cut towards the back of the craft and again the motor was mounted in the center of the craft. Similar to before, a closed bag skirt was placed over the bottom of the cooler.  This time the craft lifted and moved slowly forward. The success was in part because less tape was required for this design, making the craft lighter than before. Also, the cooler top had a larger space underneath, through which the air could flow, thus making it easier for the air to be evenly distributed underneath the craft. 
Conclusion


For a hovercraft to perform successfully, several elements must be combined and fitted together well. A good design must take into account not only a good motor and propeller, but also must differentiate between materials used, skirt design, and air flow patterns, and combine them all in a way so as to maximize thrust and lift. If any one of the components does not mix well with the others, the design won’t work. 
