Jen-Hill flow rates on Suntree’s Grate Inlet Skimmer Box with 4310 Grate 7-21-04


Grate Inlet Skimmer Box for a model 4310 Grate  (standard 24” depth)

July 12, 2004  By: Tom Happel, Suntree

The purpose of these calculations is to determine the flow rate through the filtration screens before the waterlevel in the Grate Inlet Skimmer Box reaches the bypass openings, based on unobstructed openings in screens.

Below is the orifice formula used to establish flow rates through the screens.

Flow Rate = (.67)(A)(P)   2(g)(H)

.67 = water coefficient

A = Area of screen in square feet

P = The percentage of open area of the screen

g = The acceleration due to gravity

H = The height of the column of water above the screen in feet.

Bottom Screen — 50 mesh stainless steel:

Screen size = 17” x 17” = 289in² = 2ft²
H = 20” = 1.67ft

P = 12% = .12

Flow Rate = (.67)(2)(.12)   2(32)(1.67)   = 1.66cfs

Lower Side Screens — 50 mesh stainless steel:

Screen size = 17” x 4” = 68in² = .47ft² x 4 screens = 1.88ft²
H = 18” = 1.5ft

P = 12% = .12

Flow Rate = (.67)(1.88)(.12)   2(32)(1.5)   = 1.48cfs

Medium sieve size screens on each side — 10 Mesh stainless steel:

Screen size = 17” x 4” = 68in² = .47ft² x 4 screens = 1.88ft²

H = 10” = .83ft

P = 42% = .42

Flow Rate = (.67)(1.88)(.42)   2(32)(.83)    = 3.86cfs

Coarse sieve size screens on each side — ¾” x 1½” expanded metal:

Screen size = 17” x 4” = 68in² = .47ft² x 4 screens = 1.88ft²

H = 4” = .33ft

P = 75% = .75

Flow Rate = (.67)(1.88)(.75)   2(32)(.33)    = 4.34cfs

Flow rates summarized:

Flow rate through the bottom screen
1.66cfs

Flow rate through the lower side screens
1.48cfs

Flow rate through the medium sieve size side screens
3.86cfs

Flow rate through the coarse sieve size side screens
4.34cfs

Total potential flow rate through all screens while unobstructed
11.34cfs

and before the water level in the GISB reaches the bypass openings.

Throat Opening:

Area = 15” x 15” = 225in² = 1.56ft²
H = 13” = 1.08ft

P = 100% = 1

Potential Flow Rate = (.67)(1.56)(1)   2(32)(1.08)     = 8.69cfs

Conclusion:

The potential flow rate through the throat is 8.69cfs and the potential flow rate through the screens is 11.34cfs.  The flow rate through the throat regulates the maximum flow through the filter. Because the flow rate through the screens can not exceed the flow rate through the throat, the maximum potential flow rate through the screens is 8.69cfs.
