Lowell National Historical Park Canal Locks Mechanism Analysis
 Oct. 25, 2006

This miniproject will allow you to apply some of the principles of hydrostatics and fluid mechanics to analyze the forces and torques acting on a canal lock mechanism while it opens and closes and at the same time aid in the design of an automated system to operate the locks for the Lowell National Park.  The lock in question is actually right on the campus near the University Ave. bridge and the hydroelectric plant.  
Background
Request from Ted Davis of the National Park Service, Lowell, Oct. ’05:
The Hydro Locks chamber in the past has required a person to operate the locks in support of the Park’s Canal Tours. That person has often felt like a troll in that they spend the entire summer under a bridge. This project would perform the necessary stress calculations and design considerations to propose a remote system for operating the chamber which could be activated from the canal tour boat and be some sort of hydraulic or electro-mechanical mechanism. The lock chamber is shown in the picture below on the right hand side of the picture. 
Ted Davis
            Facility Manager
            978/275-1721
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The operation of the lock gate in principle is illustrated in the figure below.
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“Canal locks were…closed at each end by wooden ‘whaler gates.’  ‘Wickets’ or ‘butterfly valves’ permitted water to be let into the lock through the upper gate, or drained out through the lower gates.  The gates were opened and closed by means of long handles called ‘sweeps.’”

(from Northeast Ohio Journal of History http://www3.uakron.edu/nojh/issues/summer_2004/cascade_01.htm )

The actual lock with the wicket gate is shown below (courtesy of Chad Gibson, Joshua Anthony, and Alexander Lozev)
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Objectives
1. Measure the necessary parameters on the gate and estimate the total force on the gate in the closed position when the lock section is at the high water level and the low water level.  

2. Estimate the torque needed to open the gate in one minute.  The result will be needed to design an automated opening and closing mechanism.  

3. Estimate the time needed for 99% water to empty from the lock with the butterfly valve fully open.  

Deliverable

Write a brief report on the parameters you measured and on the methods you used to meet the objectives as well as on the results.  Also if you have any ideas on how to use the river hydraulic energy to open and close the gates, please discuss them.  
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