INSTRUCTIONS FOR CAHOON-SANKS SOFTWARE (2-11-03)

These instructions are for the software displayed at the WEFTEC 2002 (Sept. 28 - Oct. 2, 2002) conference in Chicago, Illinois and modified January 2003.  Users of the software do so at their own risk. The authors do not support the software further than the documentation provided herein and make no claims concerning errors or validity of answers. 
WHAT THESE PROGRAMS DO

Trench2.0 calculates hydraulic and energy grade line profiles, Froude numbers, and sequent depths for trench-type wet wells with trenches either rectangular or with fillets and/or flow splitters for any flow rate, entrance velocity, curvature at top and bottom of ramp, and size and length of trench.

UnifCrit2.0 solves uniform flow depths (either sub-critical or super-critical) in circular, trapezoidal, and rectangular channels and the relation between size, flow rate, roughness, slope, depth, velocity, and—for round pipes—either with or without Escritt's modification to improve the Manning formula.
Approach solves super-critical flow in sloping pipes through the hydraulic jump into sub-critical flow for any size of pipe, roughness, slope, flow rate, and desired sequent depth. Escritt's modification to improve the Manning equation can be used if desired.
FACILITIES NEEDED

Excel version 2000 or later for Trench2.0 and UnifCrit2.0
MathCAD version 2000 to version 11 for Approach  (versions 12 and 13 will not work)
GETTING STARTED

Four programs are listed in http://www.pumps.org/intakedesign. 

Approach.mcd


Instructions. doc


Trench2.0.xls


UnifCrit2.0.xls

Download as follows: 

Set cursor to UnifCrit2.0.xls. Right click. Save Target As...Click.

Window. Save in. Navigate to folder you want to hold program. Save. Click.


Program loads. When complete, click Close.




Cursor to each program in turn. Follow above. After all are loaded, close 




to empty desktop.

USING PROGRAMS

Trench. 

1. From an empty desktop, Click Excel. Open (Click small icon in menu bar.) Navigate to e.g. "Trench2.0.xls". Highlight. Click Open. Click Enable Macros. Program appears. 
2. Set cursor on any cell with a small, red triangle in the corner to view the helpful notes embedded.

3. Lower toolbar shows “Main” and “Bed”. Click “Bed” to define terminology and load some of the data. Click “Main” to enter rest of data. All numbers in blue are data to be supplied by the user. If "Main" and "Bed" are not shown, eliminate some of the upper toolbars.  
4. Click "Run" to solve the problem. All pertinent answers appear on one page ("Main").
5. Close program before trying to shut down the computer.
UnifCrit. 

1. Repeat No. 1 above.

2. In toolbar at bottom, "Trap" and "Circ" appear for selecting either trapezoidal or circular sections. Select either. Change trapezoidal cross section to rectangular by letting z = zero. 
3. Close program before trying to shut down computer.
Approach. 

1. From a clean desktop, get into MathCAD. 
2. Close any tutorials. Open. Navigate to “Approach” Open. Program appears. 

3. Type any new data for d, S, n, Es, or Ratio in the line after the first paragraph following the figure. Enter. 
4. Activating Escritt (Es=1) approximately equals changing n=0.010 to n=0.0125.
5. Caution: change only numbers, not letters. 
6. Note apparent anomaly: Q increases with an increase of n or with activation of Es (0 to 1), because the lower velocity decreases the height of the jump thus allowing a greater flow rate.
7. Given pipe diameter and flow rate, find corresponding data by trying a succession of Ratios 

8. Read paper "Approach".
SUMMARY 


Designers of trench-type wet wells for solids-bearing waters should ascertain that super-critical velocities (Froude number should exceed 2.5) for removing all solids will continue to the last pump during the cleaning cycle. This versatile program calculates the hydraulic and energy profiles (with depths, velocities, and Froude numbers) down the curved ramp and along the floor of a trench-type wet well.  A standard-step approach balances the energy equation along the ramp and floor.  

Users must specify all pertinent characteristics including the design flow rate, physical dimensions, and hydraulic properties. 

Trench-type wet wells (and often, other types) for constant-speed pumps may require auxiliary storage to limit pump start frequency. Auxiliary storage must be self-cleaning, preferably so in every pump cycle, require no operator attention, and create no ancillary problems. A steeply sloping (ideally two percent gradient) "approach pipe" meets these requirements. Water flows down the pipe at super-critical velocity and then forms a jump at the pooled water surface. The hydraulic jump should be limited to about 60 percent of the pipe diameter to allow entrained air to rise to the surface and escape up the pipe. About 75 percent of the cross-sectional area is available for storage. The MathCAD™ worksheet simultaneously solves Manning’s equation prior to the hydraulic jump, the momentum equation across the jump, and the user-specified ratio of sequent depth to conduit diameter to determine the allowable flow rate. 
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