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VENTURI TUBES
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Salient features & benefits
Can be used on slurries and dirty fluids

Lower susceptibility to erosion

[ J

e | ow permanent pressure l0ss

e Extended product life with no moving parts
[ ]

Vertical or horizontal installation

GENERAL Venturi Tubes serve users with accurate
measurement of non-viscous fluids in clean & dirty streams.
Venturi Tubes are virtually maintenance-free. Venturi tubes are
manufactured in strict accordance with ASME MFC-3M, BS-
1042 and1S0-5167 standards. These measurement standards
provide users with +/-1.0% uncertainty of discharge
coefficient. For critical measurement applications, wet
calibration at reputed flow laboratories can be offered.

Venturi Tube is a low pressure drop metering device. It offers
constantaccuracy, low susceptibility to erosion, high-pressure
recovery, and installation at any angle from horizontal to
vertical. This measurement product performs in a wide variety
of applications that include air, water, vapor, steam, gas,
chemical substances, sludge and slurry applications.

The classical Venturi Tube is made up of a entrance cylinder of
the same diameter as the pipe connected to a conical
convergent section, a cylindrical throat, and a conical divergent
section which varies in angle from 7° to 15° depends upon the
pressure recovery. The high pressure taps are located on the
middle of inlet section and the low pressure taps are located at
the middle of the throat section. A piezometer ring is
sometimes used for differential pressure measurement. This
consists of several holes in the plane of the tap locations. Each
set of holes is connected together in an annular slot to give an
average pressure.

Machined Venturi Tubes
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Upto 8”, the entire venturi is machined from a single solid bar-
stock. Above 107, the venturiis fabricated from sheet.

Many times the piping geometry does not allow full length of
the Venturi Tube. In such case, ‘Truncated’ classical Venturi
Tube can be offered wherein the divergent section can be
truncated down by about 35% of its length without modifying
the divergent angle. The outer diameter of the divergent
sectionis less than the inside diameter ‘D’ of the pipe.

The throat restricts the fluid flow resulting in a pressure drop.
This differential pressure relates to the flow rate by applying
Bernoulli’s equation. The angled inlet and outlet cones help to
control the pressure recovery. These are widely used in oil and
gas sectors andin piping projects.

High Pressure

Connections Low Pressure
a Connections
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Fabricated with Flanged ends
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Machined with Flanged ends

This results in lower permanent pressure loss and greater
capacity than other differential meters of the same size.
Permanent pressure loss is generally 5% to 20% of the
differential pressure, depending onthe bore size selected.

High Pressure

Connections Low Pressure
Connections
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Fabricated with Beveled ends

Low Pressure

High Pressure N
o Connections

Connections

Machined with Beveled ends
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Jacketed Venturi

Jacketing Body
Jacketing is mainly provided for heating applications where processes
require operating temperature to be amplified. In certain scenario a ¢
steam is passed through the jacket passage and fluid inside is heated 7 N W
. I R
exte n S Ive |y. SLLLLLLLLLLLLTLLLLLLL 117 ITT7L 7/111//////////////% W//////////////////A

This is mainly applicable for smaller size from2”t0 10”.

[
Steam Inlet Steam Outlet

Jacketed Venturi

Venturi Nozzle

The Venturi Nozzle is an attractive solution for measurements with high
accuracy and low residual pressure loss requirements.

This Nozzle has the same features as the ISA 1932 Nozzle except the
residual pressure loss is lower.

The profile of the Venturi Nozzle is axisymmetric. It consists of
a convergent section, with a rounded profile, a cylindrical throat and a
divergent section.

A venturi nozzle can be achieved as truncated alternative. The divergent
portion may be truncated up to 35% of its length.

At large sizes there is the possibility to go for a sheet metal downstream
cone.

The upstream tap location shall be corner taps and the throat pressure
taps shall comprise at least four single pressure leading into a annular
chamber.

Depending on customer requirements, the typical 1/2” or 3/4* tappings
have a but or socket weld, screw thread or flange connection. Tappings
maybe equiped with condensate chambers and shut-off valves.

Available in wide variety of materials (SA105, SS316, F12, F22, F91, etc.)
The flow calculationis performed according to the ISO 5167-2003.

Machined Venturi Nozzle
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Eccentric Venturi

Eccentric venturi is one of the types of venturi used for the
mixed phase (Gaseous & Liquid) of the fluid designed and A
manufactured as per the standard L. K. Spink. Eccentric

venturi is also consists of four parts i.e. Inlet cylinder, — i— _____________ —-
convergent, Throat & Divergent as like classical venturi .
tubes. But the basic difference in the design of both is that g’ |} v
gither bottom or top side of the venturiis in the same plane. HP LP

Degrees of Convergent & Divergent angles are also same as
perthe classical venturitube (21° & 7°to 15° respectively).

Piezometric ring for the averaging of the readings can be
provided. This is required due to the mixed phase of the gas
orofthe liquid.

Various materials ranging from Carbon steel to stainless
steel & also Duplex Stainless steel can be provided.

Rectangular Venturi

Rectangular venturi tubes are used in rectangular air ducts or
furnaces as primary elements in flow measurement of gas
according to the differential pressure principle. The
rectangular venturi tube has single or double plane
contraction with again same sections as Inlet Duct,
Convergent cone, Throat & Divergent cone.

Rectangular Venturi

www.generalinstruments.net
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Ordering Information
Venturi Tube

SIZE SPECIAL

SAME AS SIZE 1" TO 104" CE CE

RAD RADIOGRAPHY
PIPE SCH PWHT PWHT

SAMEASSCH 5 ::;ARGE ACE

SAMEAS SCH 10 H2 H2 SERVICE

SAME AS SCH 20

SAME AS SCH 40 02 02 CLEANING

SAME AS SCH 60 WCAL WET CALLIBRATION

SAME AS SCH 80

SAME AS SCH 120

SAME AS SCH 160 END CONNECTION

SPECIFY OTHER WB BUTT WELDED
FE FLANGED END

VENTURI MATERIAL PROCESS CONNECTION

560 SA516 Gr.60 NP NPT (F)

570 SA516 Gr.70 BS BSP (F)

A62 1S2062 Gr.A sSw SOCKET WELDED

B62 1S2062 Gr.B

V6/ V6L S5S316/ 316L

V4/ V4L SS304/ 304L PIEZOMETRIC RING

SPECIFY OTHER PZRQ REQUIRED
PZNRQ NOT REQUIRED

DIVERGENT ANGLE VENTURI TYPE

SPECIFY 7deg T0 15deg MAC MACHINED
FAB FABRICATED
ECC ECCENTRIC
REC RECTANGULAR
JAC JACKETED

Note: 1. Otherthan above information customer has to provide process data as on page no. 96.
2. Default process connection size is 1/2" other than this (e.g. 3/4" or 1"), please specify.
3. If the venturi is machined then forged grade of the respective venturi material will be used.

m www.generalinstruments.net
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Aerofoil is primary flow element use to measure air flow in
rectangular duct.

An aerofoil is having the shape of the cross section of the
aircraft wing, with the function of producing a controllable
netaerodynamic force.

High Pressure Point Low Pressure Point

Aerofoil works on the principle of the relationship between flow velocity
and the pressure fields in frictionless flow. Since the air particles follow
the curved streamlings above the upper surface there must be a
centripetal force across the streamlines which is accelerating the flow
towards the centre of curvature. That force must be associated with a
pressure gradient across the streamlines i.e. ambient atmospheric
pressure at some distance from the surface grading to a lower
pressure on the upper wing surface.
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Averaging Pitot tube is a multiport self averaging flow meter. It is a primary
element for flow measurement of gas, liquid, vapour in pipelines and ducts
based on the principle of measurement of differential pressure created when
an obstruction is placed in the fluid flow due to increase in fluid velocity.

Features:

e Unique profile shape enables high flow rate turn down
e Dual averaging for better accuracy

e Suitable for Liquid ,gas and steam flow measurement
e Repeatability of measurement + 0.1 %

e Short upstream and downstream straight pipe lengths
e Long term accuracy unaffected by wear.

Averaging pitot tubes are generally used for large line sizes or ducts
where other primary devices become relatively expensive.

Averaging Pitot tube comprises of following components:
e (uter impact tube - one piece construction e Low pressure chamber

e |Internal averaging tube e Head

The outerimpact tube has a number of pressure sensing holes facing upstream which are
positioned at equal annular points in accordance with a loglinear distribution.

The ‘total pressures’ developed at each upstream hole by the impact of the flowing
medium are firstly averaged within the outer impact tube and then to a second order (and
more accurately) averaged within the internal averaging tube. This pressure is
represented at the head as the high pressure component of the DP output. The low
pressure component is generated from a single sensing hole located on the downstream
side of the outerimpacttube.

Stable flow coefficient which is the result of typical diamond shape, makes it a reliable
flow measuring primary flow element. Simple and inexpensive, long term accuracy within
acceptable limits over wide range of flow, low permanent pressure l0ss & minimum
operating cost makes itideal choice of any design engineer. Retractable arrangement can
be provided on request for online maintenance without stopping the flow.

25.4+0.1
Sensor Cross Section

25.4+0.1
Sensor Cross Section

Differential
Pressure Output
connected to DP

Measuring
Instrument

Low Pressure High Pressure

Low Pressure Chamber—s

Internal Averaging Tube—]
Outer Impact Tube—» A

700 TF
<4

Profile Edges give

Profile Shape fixed separation points

Stable

St‘reamlined Impact Zone
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Ordering Information
Averaging Pitot Tube

SIZE SPECIAL
SAME AS SIZE 1" T0 104" CE CE
HS H2s
PIPE SCH PWHT  PWHT
SAMEASSCH 5 MACE  NACE
e H2 H2 SERVICE
SAME AS SCH 9
SAMEAS SCH 40 02 02 CLEANING
SAMEASSCH WCAL  WET CALLIBRATION
SAVEAS SCH oo
SAME AS SCH
SAME AS scH 120 PROCESS CONNECTION
SPECIFY 160 NP NPT (F)
OTHER BS BSP (F)
SW SOCKET WELDED
END SUPPORT
ESRQ REQUIRED APT TYPE
ESNRQ NOT REQUIRED RTB RETRACTABLE
NRTB  NON RETRACTABLE
ISOLATION VALVE
NDV NEEDLE LINE MATERIAL
BLV BALL cs CARBON STEEL
AS ALLOY STEEL
| s8 STAINLESS STEEL
SENSOR MATERIAL Lo T
A6/A6L $5316/316L
A4/AdL $5304/304L

Note: 1. Line material is required to select the respective mounting hardware material.
2. Other than above information customer has to provide process data as on page no. 96
3. Default process connection size is 1/2" other than this (e.g. 3/4" or 1"), please specify.

www.generalinstruments.net



G-Cone

G-Cone Flow Meter is an advanced differential pressure
instrument, which is ideal for use with liquid, steam or gas
media in low straight length availabilities where accuracy, low
maintenance and cost are important.

Now a days straight length availability is prior concern in the
projects where challenges arising to build bigger projects in
lower available spaces. G-Cone is the best option for low space
availabilities. Where conventional flow elements such as
QOrifice Assemblies, Flow Nozzles & Venturi tube required
straight lengths from minimum 10D (D- Pipe ID) to 44D at the
same condition G-Cone is satisfactorily working with only 3D
upstream straight length & 2D Downstream straight length.
No flow straightner or conditioner are required for G-Cone to
reduce the turbulence in the flow. Profile of Cone acts itself as a
straightner thereby reducing the straight length requirement.

The G-Cone is designed for today’s most challenging oil / gas
production, chemical, food & beverage, plastics,
pharmaceuticals, district HVAC, textile, power and water &
wastewater applications.

Our designed V-Cone flow meters are as per latest edition of
IS0 5167-52016.

Our G-Cone design suits for the both direct or remote mounting
of transmitter. With aimost all material ranges such as Stainless
steel, Duplex & Super Duplex Stainless steel, Inconel,
Hastelloy-C etc.

Specifications

Material . 304 or 316 stainless steel, Duplex 2205, Hastelloy C-276,
carbon steels; Special materials on request.

Calibration : Minimum 20 Point Calibration.

Configurations . Flow tube with Flange end and wafer-type

Fitting Type . Flanged or Butt Welded

Installation Requirement : Typically 3D upstream and 2D downstream of the cone are required.

Line Size . 2"to 24" (As per ISO 5167) Other sizes on request.
Pressure Range : Upto 10,000 psi

Repeatability :+0.1%

Accuracy : +0.5%

Turn-Down :10:1

Standard Beta Ratios

Temperature Range : Up to 1,600 °F (870°C)

. 0.45 10 0.80, special betas available

www.generalinstruments.net




Condensate Pots

We manufacture complete range of condensate pots which
requires in many process industries Condensate pots are
generally used in the measurement of steam/vapor which

condenseto liquid state at the ambient temperature.

These are also used to cool down very high temperature R
liquids and to maintain a constant liquid head above the o
instrument. These can be installed in both horizontal &

vertical position.

BeF=a532

We manufacture these condensate pots as per customer's
requirement and design in various sizes 2”, 3" and 4” etc. ¢ T

3'sen u?
Condensate pots are manufactured in various grades of
Carbon steel, Alloy steel & stainless steel. IBR Form IlIC
certificate can be provided for condensate pots.

Conditioning Plate
and Flow Straightener

Flow straighteners and conditioners are used in
conjunction with flow meters. They can smooth out
turbulent and transitional flows and help meters measure
more accurately

These are installed on the upstream side of flow elements to
remove swirl resulting from a complicated piping layout,
andto restore an acceptable velocity profile.

Flow conditioners are used to produce a swirl-free, Flow
distortion-free highly repeatable velocity flow profile for use straightner
in flow meter and pump systems. These eliminates the flow
distortion effects of upstream elbows, pipe size changes,
valves, dampeners and more to produce a consistent flow
profile for flow meters and pumps. Most all flow meter
technologies require significant upstream and downstream
straight-run to meet and sustain their specified accuracy.
Flow conditioners or flow straighteners are used to minimize
these straight run requirements.

conditioner

www.generalinstruments.net



To help us serve you better and to maintain our high benchmarks
of precision, kindly furnish the following data to us whenever there
is any product enquiry:

Bore Calculation Input Data

Name of the fluid & State

Operating temperature / Ambient temperature

Operating Pressure (abs)

Viscosity (cP)

Maximum flow/ Normal flow

Differential range

Base sp. gravity / density (only for gas)

Operating sp. gravity / density (for gas &liquid)

Specific heat ratio (Cp/Cv) only for gas

Pipe size & schedule

Pipe material

Taptype

Element material

The recommendations made in this catalogue are to be used as intended guide. No guarantee of material can be undertaken since other factors may affect the performance. We reserve the right to change

the specifications mentioned in this catalogue without any notice as improvements & development is a continuous process at General. Responsibility of typographical errors is specifically disclaimed.
www.generalinstruments.net
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INSTRUMENTS CONSORTIUM

(An 1SO 9001 : 2008 / 1ISO 14001:2004 & OHSAS 18001:2007 Certified Company)

Head Office: 194/195, Gopi Tank Road, Mahim, Mumbai - 400016, INDIA
Tel.: +91 22 2445 4387(5 Lines), +91 2445 7582 Fax: +91 22 2444 9123, +91 22 2445 5026
E-mail: ramk@agiconindia.com, mifepl@giconindia.com
Website: www.generalinstruments.net, www.general-flowproducts.com

Manufacturing Plants:

Plant |

THERMAL INSTRUMENT INDIA PRIVATE LIMITED
Survey No. 250 A/B - At & Post Mangaon, Taluka - Kudal, Dist. Sindhudurg - 416 519, Maharashtra, INDIA
Tel.: +91 2362 236 243, +91 2362 236 026
Fax: +91 2362 236018 E-mail: elements@agiconindia.com

FA.T.I. GENERAL EQUIPMENTS PVT. LTD.

Plant Il

2, 3 Jawahar Go-op. Industrial Estate, Kamothe, Panvel - 410 209 INDIA
Tel.: +91 22-2743 1357 / 58 E-mail: sales@fati-india.com

Plant lll

MINCO (INDIA) FLOW ELEMENTS PRIVATE LIMITED
D2-49-50 Tivim Industrial Estate, Karaswada, Mapusa, Goa - 403 526, INDIA
Tel.: +91 832 2257059 E-mail: mifepl@giconindia.com

BRANCHES:

MUMBAI

194/195, Gopi Tank Road, Behind Citylight Cinema,
Mahim, Mumbai - 400 016, INDIA

Phone: +91-22-24454387 | 24449177

Email-Id: elements@giconindia.com

KOLKATA

Moonsun Apartment, 5th Floor, Kaikhali,
V.I.P. Road, Kolkata-700052

Mobile: 09883309515/07488299449
Email-Id: element.kolkata@giconindia.com

PUNE

BR1-407, Jai Ganesh Vision, Akurdi Chowk,
Akurdi, Pune- 411035, INDIA

Mobile: 7303 065 735

Email-ld: elementspune@giconindia.com

DELHI

511, Eros Apartments,

56, Nehru Place, New Delhi-110019
Phone: 011-41607476

Email-Id: element_delhi@giconindia.com

BANGALORE

1005, B-Wing, Mittal towers,

M G Road, Bangalore - 560001

Phone: 080-30500041

Email-Id: gicbangalore@giconindia.com

VADODARA

801/B, Yash Kamal Building,
Sayajigunj, Vadodara - 390 005
Phone: 0265-2225192

Email-Id: gicelements@giconindia.com

CHENNAI

20,1st Floor, Bora Complex,

25, Flower Street, Saidapet, Chennai - 600 015
Phone : 044 24361550

Email-Id: elementschennai@giconindia.com

HYDERABAD

411, 3rd Floor, Bhavya's Padmavati Plaza
Commercial Complex, K. P. H. B., Kukatpally,
Hyderabad - 500 072 (Andhra Pradesh)
Mobile: 0-86884-74949

Email-Id: elements_hyd@giconindia.com
GOA

D2/49-50,Tivim Industrial Estate, Karaswada,
Mapusa, Goa-403 526

Phone: 0832-2257059

Email-Id: mifepl@giconindia.com

OVERSEAS NETWORK:

PO Box : 123035, Sharjah — UAE
Tel : +971-50 6284329 / +971 65 526054
Email-Id: enquiry@generalinstrumentsme.com

GENERAL INSTRUMENTS EUROPE - UK
2nd Floor, Building 3, Chiswick Park,

566 Chiswick High Road, Chiswick

London W4 5YA

Graf-adolf-platz 12,

D-40213 Duesseldorf, Germany

Tel.: +49 (0)211/30234815

Email-ld: sales@generalinstruments.eu

FA.TI Srl - ITALY

Via Volta, 52 - 20090 Cusago (Milano - ltaly)
Tel.: +39 0290119641

Email-Id: sergio.novelli@fati.com

GENERAL INSTRUMENTS MIDDLE EAST (FZC) GENERAL INSTRUMENTS EUROPE - GERMANY =
Sharjah Airport Free Zone, Warehouse No. Q3-121,

AUSTRALIA m ITALY B QATAR
BAHRAIN = JAPAN B SINGAPORE
CANADA B KUWAIT B SRILANKA
DUBAI B KOREA B THAILAND
FRANCE B MALAYSIA m UK
GERMANY B NETHERLAND m USA
INDONESIA = OMAN B VIETANAM
IRAN B PHILIPPINES

www.designshop4u.com
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