GR-83-6

GRISWOLD FLOW CONTROL
VALVE—HYDRAULIC TESTS

September 1983
Engineering and Research Center

U.S. Department of the Interior
Bureav of Reclamation
Division of Research
Hydraulics Branch




7-2000 (4-81)

Bureau of Raclamation TECHNICAL REPORT STANDARD TITLE PAGE
1. REPORT NO. 3 T AL W 3. RECIPIENT'S CATALOG NO.
GR-83-6 1 _

4. TITLE AND SUBTITLE 5. REPORT DATE

September 1983

GrlBWOld Flow Conlrol Valve - 6. PERFORMING ORGANIZATION CODE

Hydraulic Tests

7. AUTHOR(S) 8. PERFORMING ORGANIZATION
F R ll REPORT NO.

K. Warren Frize GR-83-6

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT NO.

Bureau of Reclamation
Engineering and Research Center
Denver, Colorado 80225

TZ. SPONSORING AGENCY NAME AND ADDRESS

11, CONTRACT OR GRANT NO.

13. TYPE QF REPORT AND PERIOD
COVERED

Same

14, SPONSORING AGENCY CODE

15. SUPPLEMENTARY NOTES

Microfiche or hard copy available at the E&R Center, Denver, Colo.
Ed:RNW

16. ABSTRACT

Four different Griswold flow control valves were tested and evaluated; they are
anticipated for use on a pressurized sprinkler irrigation system. Tests were
performed on each valve to observe discharge characteristics. Discharge accuracy
was compared to the manufacturer’s specifications. Debris conveyance was
observedintwo valves. Severalkindsof debris were used and observed duringthe
testing. Manufacturer’s recommendations for screening debris were evaluated.

17. KEY WORDS AND DOCUMENT ANALYSIS
a. DESCRIPTORS-- /flow control*/ laboratory tests/ flow control valves/ sprinkler
irrigation/ debris/ hydraulics /pressure head/

b. iDENTIFIERS-- /flow control valve/ Yakima Project, Washington/

c. COSATI Field/Group 13 cowrr: 13 11 SRIM:
1B. DISTRIBUTION STATEMENT . 15, SECURITY C LASS 1. NO. OF PAGESH
(THIS REPORT)
UNCLASSIFIED 24
20. SECURITY CLASS [22. PRICE
{THI5S PAGE} R
UNCLASSIFIED

(N PE mm o= Wm




B S BN EN O W W WS R U N N e e o e m @ aw

GR-83-6

GRISWOLD FLOW CONTROL VALVE —
HYDRAULIC TESTS

_ by
K. Warren Frizell

Hydraulies Branch

Division of Research
Engineering and Research Center
Denver, Colorado

September 1983

UNITED STATES DEPARTMENT OF THE INTERIOR ¥* BUREAU OF RECLAMATION



ACKNOWLEDGMENTS

This study was conducted with the cooperation of Jim
Warden, Head, Pipelines Section, Water Conveyance

Branch, Division of Design (E&R Center), and the

Pacific Northwest Regional Office in Boise, Idaho.
Jerry Fitzwater, Civil Engineering Technician, assisted
greatly in the test runs. The valves tested were on loan
from Griswold Controls, 2803 Barranca Road, Irvine,
California 92714,

The research covered by this report was funded
mostly by the Bureau of Reclamation Pacific North-
west Region office. Additional funds were furnished
by the Bureau’s Open and Closed Conduit Systems
program.

Permission to reprint any of this material is granted

provided appropriate credit is given to the Bureau of _

Reclamation, U.S. Department of the Interior.

The information contained in this report regarding commercial prad-
ucts or firms may not be used for advertising or pramotiona! purposes
and is not to be construed as an endorsement of any product or firm
by the Bureau of Reclamation.

) N S

Ny M A A E ae B e

-

¥



[

CONTENTS
Purpose ... e i e e e i e
TREEOAUCHON .+t vt e et e e et e et e
UMY ittt eee sttt ieraeesasuonnnssoosaacesnasoetannannns
Testfacility ... ..o
Testing ..ot i i i it c ittt it a e et i e e,
Discharge accuracy ...... ... ittt it i it e,
Debris tests . .....ioi i i i i e ettt e e
TABLES
Table
1 Discharge test results, 1}2-inch threaded minivalve, |
24-gal/min design discharge ...........ooiiiiiiiiniin e
2 Discharge test results, 3-inch threaded cluster valve,
100-gal/min design discharge ...........00 i iiiiiiiiiiiiiiiiaen.
3 Discharge test results, 3-inch threaded cluster valve,
245-gal/min design discharge ........... .. iiii e rrann,
4 Discharge test results, 3-inch threaded cluster valve,
345-gal/min design discharge ............. ... ... . i i i,
5 Discharge test results, 3-inch threaded inline valve,
100-gal/min design discharge ..................... .. .. ... fereaee
6 Discharge test results, 10-inch flanged cluster valve,
1,000-gal/min design discharge ...............coiiiiiiiiiiiiiaa,
7 Debris test results, 3-inch threaded cluster valve,
100-gal/min design discharge ................ .00 i i iiiiiinen,
8 Debris test results, 3-inch threaded inline valve, _
100-gal/min design discharge .......... ... .. ... . ...

it

10

10

11

12



CONTENTS — Continued

FIGURES
Figure Page
1 Griswold threaded inline flow controlvalve ........................ 12
2  One and one-half-inch threaded minivalve (flow control) ............ 13
3 Three-inch threaded cluster flow controlvalve ..................... .13
4 Three-inch threaded inline flow control valve ...................... 14
5 Ten-inch flanged cluster flow control valve ............... S 15
6 Flow control test facility layout ......... .. c.coiiiiiiiiiiiiiiiii, 16
7 Debrisinjectionstation ......oviviiiiiiiiiii i 17
8 Discharge test results of Griswold 1%-inch threaded minivalve
— design discharge 24 gal/min ........ .. ... . il 18
9 Discharge test results of Griswold 3-inch threaded cluster valve
— design discharge 100 gal/min ......... ... ... o iiaiiiiii, 18
10 Discharge test results of Griswold 3-inch threaded cluster valve
© — design discharge 245 gal/min ........ ... o 0 i 19
11 Discharge test results of Griswold 3-inch threaded cluster valve -
— design discharge 345 gal/min .............0000000 Ceerereeaas 19
12 Discharge test results of Griswold 3-inch threaded inline valve
— design discharge 100 gal/min .............c. 0 0iiiiiininn 20
13 Discharge test results of Griswold 10-inch flanged cluster valve
— design discharge 1,000 gal/min ...........c. 0ot - 20
14 Debris test results of Griswold 3-inch threaded cluster valve _
— design discharge 100 gal/min .................. .. ... PO 3 |
15 Flow cartridges, after U.S.A. standard Nos. 6 and 10 sieve
screened sand runs in 3-inch threaded cluster valve
—design discharge 100 gal/min ...... ..o oiiieiiiii i i i i, 22
16 Flow cartridges after pine needles and aquatic weed runs in 3-inch
threaded cluster valve, design discharge 100 gal/min .............. 23
17 Debris test results, 3-inch threaded inline valve, design discharge
100 gal/min ... i e et e 24
18 Debris test results, comparison of 3-inch threaded cluster valve
and 3-inch threaded inline valve — same debristypes ............. 24
iv



PURPOSE

Attherequest of the Bureau's Pacific Northwest Regional Office, tests were conducted
to evaluate the operational characteristics and maintenance requirements of several

Griswold flow control valves. The valves were proposed for the Yakima Project,

 Tieton Division in the Yakima-Tieton Irrigation District in Washington State. Tests

were performed to verify the manufacturer’s specifications of performance and

suitability for a pressurized sprinkler irrigation application.

INTRODUCTION |

Flow control valves have been used on sprinkler irrigation systems for many years.
However, their performance has not consistently satisfied the needs of both the user
and system operator. Griswold flow control valves — Griswold Controls of Irvine,
California — were tested to determine the capahil'ity for delivering a constant flow

rate within a 15 percent band over a design pressure control range.

The valves operate on the principle of orifice control. They respond to pressure
differential by using a calibrated spring that adjusts the orifice area exposed to the

flow which keeps the flow constant. Basic valve components are shown on figure 1.

These valves are available m four differéntial pressure ranges (1.3 t0 20,2 to 32,4 to 57,
and 8 to 128 1b/in?) and have flow rates ranging from 0.5 to 12,750 gal/min. Four valve

models were tested:



In the 8- to 128-1b/in? range, two flow control valves were tested:

® a 1V2—inch threaded minivalve model (fig. 2) rated at 24 gal/min, and
* a 3-inch threaded cluster model (fig. 3) with three flow cartridges:
— a 95 gal/min, V
— a 100 gal/min,
—ald0 ga]/‘min, and
having discharge ratings of: 100, 245, and 345 gal/min.

In the 4- to 57-1b/in? range, two flow control valves were tested:

¢ a 3-inch threaded inline model (fig. 4) rated at 100 gal/min, and
e a 10-inch flanged cluster model (fig. 5) with ten 100-gal/min flow cartridges
delivering a total flow of 1,000 gal/min. '

In addition to these discharge tests, the 3-inch threaded cluster valve and the 3-inch
threaded inline valve were tested to obtain operational characteristics and to check
maintenance rquirements under different debris loads at a flow rate of 100 gal/min at

50-1b/in? pressure differential.-

SUMMARY

1. Discharge tests on the 1%-inch threaded minivalve compared with the manu-
facturer’s specifications of a constant flow (£5 percent) over the 8- to 128-lb/in?
differential pressure control range. The only major departufe from acceptable values
~ were data below the 5-percent band by an additional 28 percent at the low end of the
differential pressure range (10 to 15 1b/in2).



2. Discharge tests on the 3-inch threaded cluster valve showed varying degrees of
comparison with that of the manufacturer — depending on the flow cartridges used.
Flow cartridge combinations of 100 and 245 gal/min compared well at the lower back
pressures applied to the valve. However, at 50- and 75-1b/in? back pressures, most data
points fell above the x5-percent band. The 345-gal/min combination was mostly
above the manufacturer’s £5 percent band at all back pressures tested. An additive
error effect in the discharge was noticed when each additional flow cartridge was

inserted in the valve to obtain a higher flow rate.

3. Discharge tests on the 3-inch threaded inline valve compared fairly well with the

manufacturer’s specified flow accuracy. About one-half the data points fell above the

- t5-percent band at all back pressures tested for the upper half of the pressure control

range.

4, Discharge tests results on the 10-inch flanged cluster valve indicate excellent
comparison with the manufacturer’s flow accuracy. All data points fell within the

+5-percent band throughout the pressure control range.

5. Debris tests performed on the 3-inch threaded cluster valve and the 3-inch threaded
inline valve affirm the manufacturer’s debris recommendations. Using a U.S.A.
standard sieve No. 20 upstream of the valve appears ade;]uate for most debris loads.
One should consider smaller sieve sizes for an irrigation project location subject to
heavy silt or sand loads. The study showed the No. 20 sieve screened sand indicated a
discharge reduction of 15 percent. Sand particles also fouled and hindered movement
of the spring-controlled piston; consequently, the piston required cleaning to obtain
design discharge. Pine needles and aquatic weeds plugged orifice areas and flow rates
rediiced as much as 70 percent. Test data from comparing the two 3-inch valve models
subjected to similar debris loads showed no significant differences. Maintenance was
not a problem on the 3-inch threaded cluster valve assembly; fouled or damaged flow

cartridges could easily be removed and cleaned or replaced.



TEST FACILITY

Testing was done at the Bureau of Reclamation’s Hydraulic Laboratory in Denver,
Colorado. A high-head pump was used. Each of the four valves was placed in series
with the pump (fig. 6). Pressure measurements upstream and downstream of the test
valve were made with pressure transducers as indicated on figure 6. Transducer
-outputs were recorded on a chart recorder. The method for recording discharge

through the flow control valves depended on the flow rate magnitude. -

® Low flow rates (24 and 100 gal/min) were measured with a weighing tank.

‘¢ Midrange flows (245 and 345 gal/min) were measured with a calibrated orifice
meter. ‘

e The Bigh flow rate (1,000 gal/min) was measured using a calibrated 8-inch venturi

- meter.

Upstream and downstream pressures could be adjusted by throttling gate valves on

either side of the test valve.

Debris testing was done on the same piping arrangements as the discharge tests. A

standard 6-inch tee was modified to hol_d a 200- to 400-mL debris sample which was

injected into the flow (fig. 7) after a steady-state condition was achieved.

-



TESTING
Discharge Accuracy .

1. The 1%-inch threaded minivalve was in the 8- to 128-1b/in? differential pressure.
range and had a 24-gal/min flow cartridge. Tests were run at five back pressures
ranging from 0 to 75 1b/in2 through the entire differential pressure range. Test results
are in'table 1 and on figure 8. Approximately two-thirds of the data points fell within
the band (35 percent of design discharge) set by the manufacturer. The only major
discrepancy was in the lower end of the differential control range (10 to 15 lb/in2). In
this range, data were below the acceptable operating range where some points were

33 percent below design discharge.

2 The 3-mch threaded c!uster valve was in the 8- to 128-1b/in? differential pressure

_control range and had three flow cartndges that were tested at three demgn

.dlscharges, i.e., 100, 245, and 345 gal/ min. These test results arein tahles 2,3,and 4 and

on flgures 9, 10 and 11, respectlvely

e One 100-gal/ min flow cartrldge and two blanks were used durmg the 100-gal/ min
test. One—thlrd of the data pomts fell above the :tS-percent band. These points
occurred at back pressures of 50 and 75 lb/in? above 60-1b/in? pressure

dif fereetials.

® The 245-gel/ min tests had two flow cai'tridges and one blank. Again, one-third of
the data points were above the t5-percent band. These points occurred at the
50-and 75-1b/in? back pressures but within the range of 25- to 110-1b/in? pressure

differentials.

® The 345-gal/min test had all three flow cartridges in place. About two-thirds of
" the data points fell above the %5 percent hancl These occurred in the 30- to
110-1b/in? pressure dlfferentlal range at back pressures of 40, 50, and 75 Ib/in2.



3. The 3-inch threaded inline valve was in the 4- to 57-lb/in? differential pressure
control range and had a 100-gal/min design discharge. Test results are in table 5 and on
figure 12. One-half of the data points fell above the 15-percent band. Data indicate
flow throug\hﬂ the valve at a rate greaier than design discharge at all back pressures

applied (12 to 60 1b/in?) through differential pressures ranging from 20 to 57 lb/in2.

4. The 10-inch flanged cluster valve was in the 4- to 57-lb/in? differential pressure
control range and was set at 1,000 gal/min. The valve contained ten 100-gal/min flow
cartridges and one blank. Test results are in table 6 and on figure 13. All data points

fell within the £5-percent band.

Debris Tests

Because of the operating concept of the Griswold flow control valve (adjustable orifice
area), debris is a serious concern. The manufacturer recommends screening water to
the valve with at least aU.S.A. standard sieve No. 20. Debris tests were run to verify the

No. 20 sieve and to observe how the valve functions when larger debris enters it.

Debris tests were done on the 3-inch threaded cluster and the 3-inch threaded inline
valves at a steady state of 100-lb/in? pressure upstream of the valve and 50 lb/in2
downstream of the valve. A 100-gal/min flow cartridge was in place in each valve. In
the cluster valve, the 100-gal/min flow cartridgé Was'pos'itioned below and slightly off
center of the incoming supply line. A debris sample of 250 to 400 mL was placed in the
injection chamber and, when steady-state operating conditions were obtained it was
injected into the flow. After injectidn, pressure and discharge were monitored over a

duration of 20 to 30 minutes.

Several types of debris samples were used in the testing. Sand was tested for several
. sleve pizes; i.e.; U.S.A. standard sieve Nos. 6, 10, 14, and 20 (0.141-, 0.065-, 0.0331-, and
0.0168-inch openings), respectively. Dry pine needles in about l-inch lengths were
tested and some debris collected from traveling water screens in the project area. The

latter debris consisted mostly of moss and other aquatic weeds,



All sand sizes were tested through the 3-inch threaded cluster valve; results are in
table 7 and on figure 14. Clogging of the orifice areas is evident as shown on figure 15.
However, clogging did not seem to be the major problem. When the flow cartridge was
cleaned and replaced in between test runs, about 15-percent decline in maximum

discharge was noted. This temporary loss in flow rate was due to fouling of the

. spring-loaded piston. Apparently, small sand particles lodged between the movable

piston and the valve body and restricted piston movement. After more thorough

cleaning, the valve operéted at design discharge (before debris injection).

In addition to the sand sizes tested, dry pine needles and field collected debris were
tested in the 3-inch threaded cluster valve. Results are in table 7 and on figure 14.
Major portions of the orifice areas were plugged by those two debris (fig. 16). It is

noted this material was unscreened and tested strictly to observe operation.

Several tests were run on the 3-inch threaded inline valve. Sand passing through a
No. 20 sieve, dry pine needles, and field-collected debris were each tested in this valve.
Results are in table 8 and on figure 17. Nearly identical résults were found for the two
3-inch valves tested. Flow rate reduction was slightly less through the 3-inch threaded
cluster valve (versus the 3-inch threaded inline valve), probably due to the increased

turbulence near the flow cartridge caused by the larger chamber area (fig. 18).



Table 1. — Discharge test results, Table 2. — Discharge test results,
14%-inch threaded minivalve, 3-inch threaded cluster valve,
24.gal/min design discharge - . 100-gal/min design discharge

Pressure  Discharge Back Pressure  Discharge Back
differential pressure differential pressure

lb/in? gal/min 1b/in? 1b/in? gal/min lb/in?

4 4.2 Oto2 o S 83.1 2t05

10 18.9 » ' 10 98.1 ”

25 23.5 » ' 25 101.9 »

50 23.1 » ‘ 50 100.9 »

73 21.9 ” 75 102.4 »

98 -21.5 » ' 100 101.9 »
123 22.1 ” 125 101.9 »
150 25.7 - ” 150 ©110.1 »

6 16.5 9to12 ‘ 6 81.3 19 to 26

10 21.8 " 10 93.4 »

16 24.4 » 25 103.3 »

50 24.1 ” 50 102.7 "

75 23.4 ”. vo 104.3 "
100 23.6 " 100 104.3 »
123 25.5 » 124 102.4 "
141 . 26,0 » 164 116.3 »

5 41 221027 .5 72.2 49 to 50

13 21.8 "o 11 98.1 »
.24 24.5 ” 25 103.6 "

51 23.8 ” 48 104.0 "

73 22.3 " 76 107.5 "
100 21.3 ” 101 105.8 »
125 24.8 " 125 106.0 »
151 26.6 ” 150 114.9 »

4 3.6 47t052 . 6 83.1 74 to 76
9 16.0 ' » 10 . 98.7 »

28 24.7 ” 25 103.9 "

75 22.1 ” 51 103.3 "
100 23.5 ” 74 107.8 »
123 24.8 ” 125 107.2 "

150 116.2 n
6 13.6 72 to 76

11 19.7 »

28 - 25.2 ”

49 23.4 ”

73 22.8 ”

99 25.3 »

8



' Table 3. — Discharge test results,

3-inch threaded cluster valve,
245-gal/min design discharge

Table 4. — Discharge test results,
3-inch threaded cluster valve,
345-gal/min design discharge

 Pressure Discharge Back
differential pressure
Ib/in? gal/min Ib/in?

10 232.5 10 to 12

25 249.9 ?

52 243.7 "

66 236.5

75 237.8

95 234.4 ?
127 236.5 v

10 230.2 24 to 26

24 241.8 ?

a0 248.5 "

72 243.4 ”
101 239.8 "
126 239.8 v

10 236.2 49 to 51

24 256.2 ”

53 261.7 ?

74 259.9 "
105 255.1
130 252.3

10 2371  T4t075

24 258.8 ”

50 259.9 ?

77 263.3 »
101 261.1 ”
125 253.8

Pressure  Discharge Back
differential pressure
lb/in? gal/min Ib/in2
4 1234.8 15 to 17
) 275.2 ”
8 298.2 7
10 309.1
12 332.8 7
25 349.8 "
27 364.7 ”
28 361.1 "
20 357.1 35 to 42
29 362.5 7
30 362.5 i
75 368.6 ?
100 365.6 ”
120 355.8 7
153 368.9 ”
7 257.6 49 to 51
9 305.1 »
25 360.7 -7
51 369.5 7
72 374.3 "
101 270.4 ”
124 360.3 ”
150 379.8 ”
b} 263.7 75 to 76
9 305.6 ”
10 3324 ”
24 367.6
50 369.3
76 37177
99 377.3 ?
124 366.5
150 - 389.9




Table 5. — Discharge test results, Table 6. — Discharge test results, , l
3-inch threaded inline valve, 10-inch flanged cluster valve,
100-gal/min design discharge 1,000-gal/min design discharge '
Pressure  Discharge Back Pressure  Discharge Back
differential pressure differential Pressure l
1b/in? .gal/min Ib/in? Ib/in? gal/min lb/in?
10 103.1 12t016 - ' 4 1000.9 9 to0 12 .
20 104.6 v : 10 1036.8 ”
30 105.9 " | 20 1036.8 " l
41 102.5 ” 30 1027.8 ” :
52 108.9 ” : 40 1018.9 »
60 115.5 ” 3l 978.5 ” l
70 120.4 ’.’ 60 1036.8 » ‘
' 68 1104.1 ”
1 97.0 18 to 23 .
26 100.6 ? 5 996.4 18 to 22 .
12 102.1 " 8 1023.3 " :
20 104.0 ” 20 1041.3 » l
27 104.0 " 30 - 1032.3 ”
40 - 104.0 ” 40 1032.3 v
48 105.9 ? 52 996.4 ? .
60 114.9 7 ‘ 60 1059.2 ?
70 118.5 ? 69 1131.1 » l
0 100.2 30 to 32 1 987.4 29 to 32
6 104.6 ” ) 1000.9 ” I
10 105.9 » _ 9 1023.3 » ‘
21 107.4 L7 19 1036.8 "
31 107.1 " 30 1032.3 I
38 106.8 ” 40 1032.3 »
50 -110.0 ” ol 1005.4 "
60 116.9 " - 58 1050.3 ” '
70 124.6 7 69 1144.5 ”
0 96.0 60 to 42 0 9426  38to4l '
) 100.9 " 6 1018.9 »
10 101.2 " 10 1032.3 "
19 106.2 " 20 10413 " l
31 108.3 " 30 1036.8 o
39 107.1 ” 40 1036.8 T -
50 113.5 " 52 1009.9 ? .
60 119.8 " 59 1068.2 o '
70 1144.5 ” l
10 1



Table 6. — Discharge test results,
10-inch flanged cluster.valve,
1,000-gal/min design discharge —

Continued
Pressure  Discharge Back
differential pressure
Ib/in? gal/min Ib/in?
1 978.5 49 to 52
3 996.4 ”
10 1027.8 v
20 1032.3 ”
29 1032.3
39 1032.3
20 1005.4 "
. 60 1081.7 "
70 1166.9 r
0 978.5 60 to 62
3 991.9 "
9 1018.9
19 1032.3
29 1032.3 ?
40 1036.8 ?
22 1018.9 7

Table 7. _ Debris test results, 3-inch threaded cluster valve,

100-gal/min design discharge

U.S.A. . .

standard Debris type Discharge, gal/min

sieve No. Preinjection Injection Postinjection
6 screened sand 107.1 89.0 -
10 screened sand! 90.5 63.4 67.2 at 30 min
10 screened sand? 104.3 77.3 69.5 at 41 min
14 screened sand? 91.6 77.7 - 73.0 at 44 min
20 screened sand 102.0 88.8 88.8 at 49 min
1-inch dried pine needles '108.9 38.9 45.4 at 30 min
Field collected aquati'é |

106.6 71.9 76.7 at 15 min

weed and fish eggs

IReduced preinjection discharge because of piston fouling.
3Normal preinjection discharge - rigorous cleaning hetween runs.
SReduced preinjection discharge because of piston fouling.

11



Table & ;Debris test results, 3-inch threaded inline ﬁalve.

100-gal/min design discharge

Discharge, gal/min

Debris type
Preinjection Injection Postinjection
U.S.A. standard No. 20 sieve sand 99.6 - 96,7 91.5 at 20 min
l-inch dried pine needles 107.7 25.38 31.1 at 20 min
Field-collected aquatic weeds | '
and fish eggs 108.2 71.6 72.7 at 25 min
- Field-collected aquatic weeds 105.8 70.2 68.2 at 20 min

/Con‘rrol srpring

S'rondord_ couplings

o’\%
s

-

NC//// ///l fStundord pipe.

/

/

A \\\\\\\\\\\\\\T\»\l(\\\\\\‘l“\ A /\ ——_‘wa I AR A R AR R R RERE]
' . QM VL7777 '!|'77 Yy
: ovable pisten ‘NPT on valve body -

GRISWOLD THREADED INLINE VALVE

' Figure 1.—Griswold threaded inline flow control valve.

12



Figure 2. —One and one-half-inch threaded
minivalve (flow control).

Figure 3. —Three-inch threaded cluster flow control valve.
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Figure 4.— Three-inch threaded inline flow control valve.
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Figure 5. —Ten-inch flanged cluster flow control valve.
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Figure 9. — Discharge test results of Griswold 3-inch threaded cluster valve —
design discharge 100 gal/min.
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Figure 10. —Discharge test réaults of Griswold 3-inch threaded cluster valve —
design discharge 245 gal/min.
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Figure 11. ———Dlacharge test results of Griswold 3-inch threaded cluster valve —
design discharge 345 gal/min. < n .

19



DISCHARGE (gal/min)

F]gl]l'e 12.—Diacharge test results of Griswold 3- 1nch threaded inline valve —

125.8
/’A
128. 0 13 + 5% BAND
PRESSURE CONTROL RAMGE (4 ¢o 57 lb/im#{n)—n
75.8 3
sa.el
G———0-12-16 1b/in*in BACKPRESSURE
@9 18-23 lb/in%in BACKPRESSURE
B————8 38-32 Ib/ta*in BACKPRESSURE
- A 48-42 lb/instn BACKPRESSURE
25.8 - O———O 46-52 lb/in®in BACKPRESSURE
$—— 55-82 1b/1nein DACKPRESSURE
aa = .
-] = -] = = - =2 [ ] =
s - g a 4 g - ] g g k]

FRESSLIRE OIFFERENTIAL ACROSS VALVE (lb/irm®1ind

design dlscharge 100 gal/min. "

DISCHARGE <(gal/mir>

| PRESSURE COMTROL RANGE (4 to 37 1b/tnsin)—=]

+3% BAND

G0 8-12 lb/in®in HACKPRESSURE
a50, P | G—9 18-22 lb/in®in BACKPRESSURE
f———8 26-32 1b/1nwin BACKPRESSURE
a— b 3341 1b/tn*in BACKPRESSURE
G—¢ 48-52 lb/in®in BACKPRESSURE
1 W———a 8062 lb/in*in BACKPRESSURE

750. 2

i & 4 ¢ & §

PRESSURE OIFFERENTIAL ACROSS VALVE [(lbAimwirm?

Ba. @

B2

Figure 13. —Discharge test results of Griswold 10-inch flanged cluster valve —
design discharge 1,000 gal/min.
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Figure 14.—Debris test results of Griswold 3-inch threaded cluster valve —
design discharge 100 gal/min.
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a. Flow cartridge after No. 6 sieve screened sand run

b. Flow cartridge after No. 10 sieve screened sand run

Figure 15.—Flow cartridges, after U.S.A. standard Nos. 6 and 10 sieve
screened sand runs in 3-inch threaded cluster valve, design discharge 100
gal/min. :
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a. Flow cartridge after run with 1-inch pieces of dry pine needles.

b. Flow cartridge after run with field screened aquatic weeds.

Figure 16. —Flow cartridges after pine needles and aquatic weed runs in
3-inch threaded cluster valve, design discharge 100 gal/min.
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Figure 17.-—Debris test results, 3-inch threaded inline valve, design discharge

100 gal/min.
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Figure 18. —Debris test results, comparison of 3:inch threaded cluster valve and
3-inch threaded inline valve — same debris types.
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