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Introduction

Preso Venturi flow meters are differential pressure flow devices providing highly accurate and
repeatable measurements of liquids, gases, and steam.The Venturi restricts the flow at its throat and
measures the pressure difference of the unrestricted flow and restricted flow. The Venturi's throat
can be designed to meet the flow mearurement application optimizing the Venturi's accuracy and
permanent pressure loss.

The Preso Venturi's design provides longer lasting accuracy and lower permanent pressure loss
than orifice type meters, reducing maintenance and operating costs. The Preso Venturi can be built
to meet the highest pressure and temperature specifications often limited in other flow meter
technologies. All models can also be supplied with RTDs and transmitters to provide an economical
mass flow measurement solution.

Specifications

Applications: Liquids, gases and steam

SSL - Classical (Herschel) Design / VISSL - Insert Version

Pipe Sizes: Y2 t0 60 inches and larger (13 to 1524 mm)
Pressure & Temperature: Varies, dependent upon materials of construction
Pressure Loss: 6% of DP maximum

Turndown Ratio: 10:1

Process Connections: SSL; NPT, flanged, butt weld, socket weld, grooved

VISSL; Insert fits between pair of flanges

Instrument Connections: NPT, socket weld, flanged

Accuracy: +1% of reading uncalibrated; +0.5% of reading calibrated

Standard Beta Ratios: 0.35,0.49, 0.63 and 0.75;
exact sizing available to provide custom beta ratios

SSM - Hydraulic Shape Design (Nozzle Type) / VISSM - Insert Version

Pipe Sizes Y210 60 inches and larger (13 to 1524 mm)
Pressure & Temperature: Varies, dependent upon materials of construction
Pressure Loss: 6% of DP maximum

Turndown Ratio: 10:1

Process Connections: SSM; NPT, flanged, butt weld, socket weld, grooved

VISSM; Insert fits between pair of flanges

Instrument Connections: NPT, socket weld, flanged

Accuracy: +1% of reading uncalibrated; +£0.5% of reading calibrated

Standard Beta Ratios: 0.35,0.49, 0.63 and 0.75;

exact sizing available to provide custom beta ratios
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Specifications (continued)

LPL - Low-Loss Design (Short Form) / VILPL - Insert Version

Pipe Sizes:

Y210 60 inches and larger (13 to 1524 mm)

Pressure & Temperature:

Varies, dependent upon materials of construction

Pressure Loss:

3% of DP maximum

Turndown Ratio:

10:1

Process Connections:

LPL; NPT, flanged, butt weld, socket weld, grooved
VILPL; Insert fits between pair of flanges

Instrument Connections:

NPT, socket weld

Accuracy:

+3-5% of reading uncalibrated; £0.5% of reading calibrated

Standard Beta Ratios:

-10,-20, -38, -65;
exact sizing available to provide custom beta ratios

CV Series
Pipe Sizes: 2 to 16 inches and larger (51 to 406 mm)
Pressure: 300 PSIG (2070 kPa) maximum
Temperature: 250 °F (120 °C) maximum

Process Connections:

NPT, butt weld, flanged, grooved

Instrument Connections:

NPT

Standard Beta Ratios:

-38, -65

VBR Series

Pipe Sizes: Y2to 2inches (13 to 51 mm)
Pressure: 400 PSIG (2756 kPa) maximum
Temperature: 250 °F (120 °C) maximum

Process Connections:

FNPT, socket/sweat

Instrument Connections:

NPT

Standard Beta Ratios:

-10, -20, -38, -65
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lll. Installation
Straight Pipe Run Requirements - SSL, SSM, LPL, VISSL, VISSM, VILPL

As with most flow elements, proper operation and performance is dependent on the required
lengths of unrestricted upstream and downstream piping. The recommended minimum length
of the upstream side of the Venturi flow element depends on the type of fitting at the start of the
straight run and the pipe configuration. A fully developed symmetrical flow profile is achieved with
the minimum upstream and downstream lengths as shown in Figure 1.

MODEL THROAT SIZE BETA RATIO
-1 0.35
SSL /VISSL - Classical -2 0.49
SSM /VISSM - Nozzle -3 0.63
-4 0.75
-10 0.35
. -20 0.49
LPL/VILPL - Low-Loss 33 062
-65 0.81
Minimum Recommended Pipe Diameters
-1 -2 -3 -4
INSTALLATION DISTURBANCE 10 0 8 65
—A
‘ ® A 4 4 4 5
Single elbow Venturi B 2 2 2 2
B A 8 8 9 10
£
Two elbows in the same plane B 3 3 3 3
A B A 15 15 15 20
o
‘ B 4 4 4 4

Two elbows in different planes

1.5 to 3D 6 6 7
. 1 °
=2D B 2 2 2 2

Reducer +———
1D to 2D
A
I N 8 8 8 10
= O'SDLi “p—
Expander T — B 3 3 3 3
~kdorD
A 8 8 8 10
A 80
I
Tee connection with different diameters B 3 3 3 3

A 6 6 6 3
r——Ai T_TB

Globe / Gate valve fully opened B 3 3 3 3
‘_7A HB A 12 12 14 18
K ——— >
Globe / Gate valve partially opened B 3 3 3 3
FIGURE 1

Venturi Pipe Diameter Recommendations
SSL, SSM, LPL, VISSL, VISSM and VILPL Models

NOTES:
1. Forupstream and downstream lengths equal to one half the values shown, add 2 percent to the accuracy
value.

2. Any flow conditioner shall be installed in the straight length between the primary element and the
upstream distance, or the fitting closest to the element. The straight lengths between fitting and
conditioner shall be at least 5D and the length between conditioner and Venturi meter shall be at least 8D.

3. For other fittings, configurations, consult Preso.

4. Reference -150-5167, "Flow Measurement Engineering Handbook", R.W. Miller.
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Straight Pipe Run Requirements - CV, VBR

Preso CV and VBR Model Venturi elements can be installed in any position with minimal straight
pipe run requirements. The recommended minimum lengths for these models are 5 pipe diameters
upstream and 2 pipe diameters downstream.

Selecting a Mounting Location

The primary Venturi station can be installed in any position on vertical or horizontal lines. However,
on horizontal liquid lines where the risk of gas/gas entrapment in the meter tubing is prevalent, it
is recommended to install the element with the connections below the horizontal center line. For
horizontal air or gas lines, it is recommended to install the element with the connection above the
horizontal centerline. For steam lines, to protect the transmitter, it is recommended to install the
element so that the connections are in the horizontal centerline on meters with the instrument
taps in the same plane. See Figure 5 for meters with instrument taps that are not in the same
plane. Make sure that the flow arrow or the indicated inlet is correctly oriented. Other positions are
acceptable provided proper venting of the secondary element is accomplished and differences in
tap line elevations are considered.

Vertical installations may introduce a slight hydrostatic head effect, which must be considered
when zeroing a transmitter. The use of a 3-valve manifold is recommended particularly for zeroing
a transmitter.

Before installation of any Venturi element, inspect for damage, particularly at the sealing surfaces.
Any damage should be reported to Preso as soon as possible. Each flow element has an arrow
indicating the required direction of flow. Failure to properly orient the Venturi element according
to the direction of flow will cause improper results.

For Venturi elements supplied with lifting rings, the installer should take care to ensure the
connections are in the desired position for their application. Thus, supplied lugs location may not
be appropriate for all applications and may require other means of lifting.

WARNING:

Never exceed the maximum pressure or temperature recommended for the measured
process. Exceeding proper pressure or temperature ratings can lead to personal injury
or equipment damage. The process piping flanges should be identical to those on the
Venturi. The process temperature and pressure should never exceed those for which
the element has been designed.
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Top View

DP Transmitter or —~

Direct Read Gage ' 3-Valve Manifold

HI LO

Up to -45°
Side View

Front View

Notes:
1. ¢ = 1 in/ft (80 mm/m) for water;

2 to 4in/ft (160 to 320 mm/m) for more viscous fluids
2. Minimize all lead line lengths

FIGURE 2
Typical Horizontal Installation for Liquid

DP Transmitter or
Direct Read Gage

Side View
Notes:
1. ¢ =1 in/ft (80 mm/m)
2. Minimize all lead line lengths
FIGURE 3

Typical Horizontal Installation for Gas
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H Lo -
Filling Crosses

@ @ (Fill with water
{ Flow S to same level)

DP Transmitter or @ By-pass
Direct Read Gage Valve

[elcH] | (e

L

Side View Front View

FIGURE 4
Typical Horizontal Installation for Steam

H | iI==1==1=—1¢]

=

Filling Crosses
(Fill with water
to same level)"

Side View Front View

FIGURE 5
Optional Horizontal Installation for Steam
(Instrument Taps Not in the Same Plane)

NOTE: Please see instructions in Selecting a Mounting Location section on page 4 for additional
information.

Form #4-20-23 11/10 Page 7



3-Valve
Manifold

[®
Ol | @ o
O

DP Transmitter or
Direct Read Gage

_— —_

Front View Side View

FIGURE 6
Typical Vertical Installation for Liquid
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DP Transmitter or
Direct Read Gage

3-Valve Manifold

Front View Side View

FIGURE 7
Typical Vertical Installation for Gas
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Filling Crosses
(Fill with water
to same level)

e

Manifold
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DP Transmitter or
Direct Read Gage

FIGURE 8

Typical Vertical Installation for Steam

Line Installation

b—

Side View

All flanged Venturi flow elements require a gasket between the process line connection and the
mating flange. Select gaskets that match the pressure rating of the Venturi flanges and resist corrosive

attack of the process fluid.

Before completing the bolting process, be sure that the gaskets are properly centered so that
protrusion into the pipe opening is minimized. Misalignment may cause added flow turbulence.
However, performance effects are typically minimal depending upon the application. Bolt the
element in line with suitable hardware using recommended bolt torques for the type and class

rating of the flanges.

Torque all models per ANSI flange ratings.

Tighten the flange bolts in a progressive "star" pattern to avoid localized stress on the gaskets.

CAUTION:
Do not exceed specified torque!

Form #4-20-23 11/10

Page 9



Differential Pressure Connections

The high pressure connection is always on the upstream side of the flow direction arrow and the
low pressure connection on the downstream side. Fittings used must be able to withstand the
process temperature and pressure conditions, as well as provide proper corrosion resistance. Refer
to appropriate secondary instrument instructions for connections to the seondary instrument high
and low ports. All fitting threads should be coated with a process compliant thread sealant prior to
tightening. Once tightened, torque mark all fittings for future reference.

Secondary
Instruments

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
Baprayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBoctok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
Mxesck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

Transmitter

3-Valve Manifold Bq[g

Primary
Element

Direct Read Gage
(Gage shown with
optional by-pass)

FIGURE 9

Secondary Instrument lllustration

Mo BonpocaM npoaax u noaaepXKku obpallanTech:

KasaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81

MarnuToropck (3519)55-03-13

Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

KasaxcraH (772)734-952-31

HoBoky3HeLk (3843)20-46-81
Hosocunbupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MNepwmb (342)205-81-47

PoctoB-Ha-[loHy (863)308-18-15

PsasaHb (4912)46-61-64
Camapa (846)206-03-16

CankT-lNeTepbypr (812)309-46-40

CapatoB (845)249-38-78

Cesactononb  (8692)22-31-93
Cumdpepononb (3652)67-13-56

3n. nouta bdg@nt-rt.ru || Cant: http://badger.nt-rt.ru

CwmoneHck (4812)29-41-54
Couu (862)225-72-31
CraBpononsb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yda (347)229-48-12
XabapoBck (4212)92-98-04
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnaenb (4852)69-52-93

Tapxvknctan (992)427-82-92-69





