Possible Sources of Error

The largest source of error is due to the movement of the slider assembly whenever the operator needs to adjust the lever to a dosage different from the dosage that the lever arm was initially calibrated at. If the doser is calibrated with the slider at zero mg/L, the error will increase as the slider moves away from the pivot point. Below diagram and equations will show how we calculated the error due to the movement of the slider assembly.  Please note that the net weight of the float and the counterweight are not included in the calculation because the weight of the counterweight is specifically chosen to counteract the weight of the float.
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Figure 1: Error due to slider assembly movement
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The above equation demonstrates several ways that we can reduce error. First of all, we can see that the diameter of the float, [image: image16.png]D,
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, is inversely proportional to the error. Consequently we should increase the diameter as much as possible. Our entrance tank is 1 m by 1 m, giving us only 0.1 m clearance on each side of the lever. Consequently, a float diameter of 0.152m is the widest that we can make the float with some buffer room. The weight of the float is determined by the need for stability. With a given diameter, the length of the float, [image: image18.png]Dy engtn



, is constrained but should be minimized whenever possible. The buoyant force, [image: image20.png]Fouoy



, is equal to the specific weight of water times the fraction of the float that is submerged. The other observation is that the weight of the slider assembly and the alum tube, [image: image22.png]Wiseempiy



, is directly proportional to error. We can reduce our error by reducing our alum tube and slider assembly weights as much as possible. The most effective way to reduce error is to reduce the mass of the slider assembly and keep the float diameter large. 
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Results:
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Another way that we could reduce the error is to install a sliding counterweight to the float side of the lever that we can adjust as we change the dosage. The weight of the counterweight and the scale on the float side should be calculated to counteract the weight of the alum tube and dosing assembly and the actual dosage. For example, when the operator lowers the dosage or moves the slider assembly toward the pivot point, the operator would also move the counterweight slider assembly toward the pivot point to counteract the change in moment. This would mean that the lever arm needs to be calibrated with the counterweight and slider at specific starting points. Besides the additional calibration step, the other drawback is the need for another component for the doser arm. At this time, the additional accuracy this would afford has been deemed insignificant. If testing shows that errors must be reduced further, we may return to this idea.

