FLOW TESTING OF
12" IBC VALVE TESTING
STEALTH VALVE & CONTROLS, LTD.
JULY 2006 - REPORT NO. 2006-139/C1215

CERTIFIED BY

James B. Nystrom

ALDEN RESEARCH LABORATORY, INC.
30 SHREWSBURY STREET
HOLDEN, MASSACHUSETTS 01520



All Client supplied information and calibration results are considered proprietary and confidential to the
Client. If a third party is a witness during a calibration or if the Client requests transmittal of data to a third
party, Alden considers that the Client has waived confidentiality for the Witness and/or recipient.

In the event the Client distributes any report issued by Alden outside its own organization, such report shall
be used in its entirety, unless Alden approves a summary or abridgment for distribution.

No advertising or publicity containing any reference to Alden or any Alden employee, either directly or
indirectly, shall be made by Client without Alden’s written approval.



INTRODUCTION

A 12" IBC Valve was flow tested with two inserts at Alden Research Laboratory, Inc. for Stealth
Valve & Controls, LTD. using Alden's standard test procedures, QA-AGF-7-86 Revision 6.1. Valve

performance is presented as Cv versus opening %, in both tabular and graphical format.

VALVE INSTALLATION

The valve was installed in Test Linel in the Hooper Facility shown in plan view on Figure 1. Water
was provided from a 40" penstock from the Laboratory pond head at a head of about 18 feet. An
electrically powered pump brovided amaximum head of about 170 ft and a maximum flow of 6,000

gpm. The gravimetric method was used to measure flow.

The detailed piping arrangement, immediately upstream and downstream of the flow meter, is shown
in Figure 2,

including all significant fittings and pipe lengths. Careful attention was given to aligning the flow
element with the test line piping and to assure no gaskets between flanged sections protruded into

the flow. Vents were provided at critical locations of the test line to purge the system of air.
TEST PROCEDURE

After checking the installation, water was introduced into the system to equalize line and primary
element temperature to water temperature. The downstream control valve was then closed and vent
valves in the test line were opened to remove air from the system. With the line flow shut off, the

flow meter output was checked for zero flow indication.

Prior to the test run, the control valve was set to the desired flow. For the gravimetric measurement

method, the flow was diverted away from the weigh tank. After steady state conditions in the test
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line and instrument readings had been reached, the weigh tank discharge valve was closed and the
weigh tank scale indicator and the electric timer were both zeroed. The flow was then diverted into

the weigh tank, which automatically started the timer.

The weigh tank timer switch also activated the computer based data acquisition system to measure
differential head while the weigh tank was filling. At the end of the run, flow was diverted away
from the weigh tank and the timer and data acquisition system were stopped to terminate the test run.
The weight of water in the tank, elapsed time, water temperature, and differential head were recorded
on a data sheet. The control valve was then adjusted to the next flow and the procedure repeated.
During the time allowed to stabilize the new flow, the data were entered into the computer to
determine the flow and the results were plotted so that each test run was evaluated before the next

run began.

FLOW MEASUREMENT METHOD

Flow was measured by the gravimetric method using a tank mounted on scales having a capacity of
45,000 pounds (resolution 0.5 Ib). Water passing through the flow element was diverted into the
tank with a hydraulically operated knife edge passing through arectangular jet produced by a diverter
head box. A Hewlett-Packard 10 MHz Frequency Counter with a resolution 0.001 sec was started
upon flow diversion into the tank by an optical switch, which is positioned at the center of the jet.
The timer was stopped upon flow diversion back to waste and the elapsed diversion time was
recorded. A thermistor thermometer measured water temperature to allow calculation of water

density. Volumetric flow was calculated by Equation (1).

Ko
)
Il

Tp,, B

C

where
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3
qa = actual flow, —

sec
W = mass of water collected, 1b |,
T = time, sec
.. Ib,
o = water density, 3
B, = buoyancy correction, 1- Pa
Pw

_ L

P, = air density, ?

The buoyancy correction includes air density calculated by perfect gas laws with the standard
barometric pressure, a relative humidity of 75%, and measured air temperature. The weigh tank is
periodically calibrated to full scale by the step method using 10,000 1b,, of cast iron weights, whose
calibration is traceable to NIST. Flow calculations are computerized to assure consistency. Weigh
tank calibration data and water density as a function of temperature, are stored on disk file. Data

were recorded manually and on disk file for later review and reporting.

TEST RESULTS

Test results are shown both in tabular form and plotted versus valve opening. The measured flow,
line temperature, the transducer average reading used for calculation of the head loss in feet of water
at line temperature are shown in the tables. Valve performance is given as the valve coefficient
versus opening in percent. Three test flows were run at each 10% valve opening, from 10 to 100%.
Tests were conducted with two inserts, standard and enhanced. The Valve Coefficient was
measured at 10% openings using three differential pressures and the coefficient is plotted versus
opening. Fl tests were conducted for an upstream pressure of 40 psi after the completion of the Cv

tests. The effect of air admittance was evaluated for 90% and 50% openings.
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Mr. Zachary Finck and Bruce James of Stealth valve installed the modified plate and witnessed the

testing.

Analysis indicates that the flow measurement uncertainty is within 0.25% of the true value for each
test run. Calibrations of the test instrumentation (temperature, time, weight, and length
measurements) are traceable to the National Institute of Standards and Technology (formerly the
National Bureau of Standards) and Alden's Quality Assurance Program is designed to meet
ANSI/NCSL Z540-1-1994 "Calibration Laboratories and Test Equipment-General Requirements"
(supercedes MIL-STD-45662A).
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Temperature
Fahrenheit

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

Density
b, /ft?

62.4179
62.4201
62.4220
62.4235
62.4246
62.4255
62.4260
62.4262
62.4261
62.4257
62.4250
62.4240
62.4227
62.4211
62.4193
62.4171
62.4147
62.4121
62.4092
62.4060
62.4025
62.3988
62.3949
62.3907
62.3863
62.3816
62.3768
62.3716
62.3663
62.3607
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WATER DENSITY

Temperature Density
Fahrenheit b, /ft?
62 62.3549
63 62.3489
64 62.3427
65 62.3363
66 62.3296
67 62.3228
68 62.3157
69 62.3084
70 62.3010
71 62.2933
72 62.2855
73 62.2774
74 62.2692
75 62.2608
76 62.2522
77 62.2434
78 62.2344
79 62.2252
80 62.2159
81 62.2063
82 62.1966
83 62.1868
84 62.1767
85 62.1665
86 62.1561
87 62.1456
88 62.1348
89 62.1239
90 62.1129
91 62.1017
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Temperature
Fahrenheit

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

Density
b, /ft?

62.0903
62.0788
62.0671
62.0552
62.0432
62.0311
62.0188
62.0063
61.9937
61.9810
61.9681
61.9551
61.9419
61.9286
61.9151
61.9015
61.8878
61.8739
61.8599
61.8458
61.8315
61.8172
61.8027
61.7880
61.7733
61.7584
61.7434
61.7284
61.7132
61.6978



