
cleverly integrates rectification and measurement, and has an obvious stable flow field. It can minimize the additional error 

and make the actual use accuracy close to the theoretical calculation accuracy. It is a new generation of differential pressure 

flowmeter with broad application prospects. It can be widely used in natural gas, chemical industry, petroleum, steel, power 

generation, various industries such as paper making, printing and dyeing, and pharmacy.

Measuring principle
ATM-PH balanced orifice is a throttling flow sensor. It adopts a regulator-style orifice structure, which can be applied in the 

upstream with turbulent flow field factors.

Flow calculation formula:

In the formula: qm/qv--Respectively mass flow (kg/s) and volume flow (m3/s);

C--Outflow coefficient;

ε--Expansibility coefficient;

d--The diameter of the opening of the throttle, m;

β--Diameter ratio, β =d/D;

D--Inside the pipeline, m;

P1--The density of the measured fluid, kg/m3;

△p--Differential pressure, Pa;

Features
1. High measurement accuracy

Since the balanced orifice flow sensor is actually a flow rectifier, it can effectively eliminate eddies and improve velocity

distribution distortion, making the flow field approximate to beideal , and the measurement accuracy is 0.5 or 1.0.

2.Wide range ratio

Since large diameter and small flow measurement is a difficult problem for most flow sensors, and the porous balanced flow

sensor has a porous structure, choosing a suitable equivalent diameter ratio can focus on the main measurement lower limit

flow while taking into account the upper limit flow, making the conventional measurement flow turndown ratio It is 1:10, and

the range can be extended to 1:15.

1

ATM-PH Series Balanced Orifice

Overview

As we all know, when the fluid is transported in the pipeline, it often 

flows through various valves, elbows, tees, reducers and other 

obstruction parts. When the fluid passes through these obstruction 

parts, various disturbances will occur, which will affect the normal 

measurement. Make the flowmeter bring a fixed additional error on 

site installation, especially the traditional differential pressure 

flowmeter, etc., and the new generation of balanced orifice flow sensor 
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Ordering code  Remark
ATM-PH Balanced Orifice

Y Liquid
Medium Q Gas 

Z Steam
1 Flange connection pipe section type

Connection
2 Flange connection wafer type
3 Direct welding
4 Customized 

C Carbon steel 
Flange Material  S Stainless steel 

O Other
025 0.25Mpa
06 0.6Mpa

Nominal pressure 10 1Mpa
... ...
64 6.4Mpa

-50 DN50
-65 DN65

Nominal diameter -80 DN80
... ...
-3000 DN 3000

3. Low requirements for straight pipe sections

A certain length of straight pipe section is mainly used to stabilize the flow of fluid in it, and the porous balanced flow sensor 
itself is a flow regulator, so it can be almost directly connected to the valve, tee, elbow and other flow blocking parts After 
that, it does not affect the flow measurement.

4. Low permanent pressure loss

When a flow sensor is installed in the pipeline, pressure loss will inevitably occur due to its blocking effect, and the porous 
structure in the balanced flow sensor can disperse resistance, effectively reducing the formation of eddy currents and turbulent 
friction, and reducing permanent pressure loss , so as to achieve the effect of throttling.

Main technical specifications
1. Nominal passage: 10m≤DN≤3000 mm

2. Accuracy grade: ±0.5%, ±1.0%

3. Repeatability: ≤0.1%

4. Turndown ratio: 1: 10 or 1:15

5. Requirements for installing straight pipe sections: front 0.5D and rear 0.5D

6. Medium operating pressure: ≤25MPa

7. Permanent pressure loss (Pa): ≤0.31pV2 (ρ bulk density kg/m3 V average flow rate m/s)

8. Measurable two-way flow

Ordering sheet



Bernoulli equation and flow continuity equation in the closed pipe. Under the condition of steady flow, the velocity in the pipe 

is proportional to the square root of pressure difference. The cone flow meter has the advantages of good stability, high 

accuracy, good repeatability, wide range ratio, low requirement for installation pipe section, small compression and pressure 

loss, and can measure fluid containing solid particles, low pressure fluid, high humidity gas and various dirty fluids.

Main technical specifications
1. Nominal diameter: 50mm ≤ DN ≤ 1800mm

2. Nominal pressure: PN ≤ 32Mpa

3. Reynolds number range: 8×103 ≤ 107

4. Accuracy grade: 0.5 grade, 1 grade.

5. Repeatability: ≤ 0.1%

6. Length of straight pipe: Front straight pipe is 1 ~ 3D, rear straight pipe is 3 ~ 5D.

7. The pressure loss is small. For the same value, the pressure loss is 1 / 3-1 / 5 of the orifice plate.

8. The output of negative pressure side is stable, the fluctuation is small and the stability is good.

9.Rangebility: 1:15

Structure:

Flow Formula:

β - Equivalent diameter ratio

D - Inner diameter of pipe

d - The diameter of the maximum cross section circle of the V-cone throttling element

qv-Volume flow

ρ - Density under fluid condition

K- K coefficient (which is related to the form of throttling element (flow contraction coefficient), diameter ratio, pressure

taking mode, Reynolds number and pipe roughness, etc

E - Gas expansion coefficient (for in-compressible liquid, ε = 1)

3

ATM Series - Cone Flow Meter

Overview:
Cone flow meter is a new type of throttling device which combines the 

advantages of classical venturi and annular orifice. It uses the throttling effect 

of V-cone in the flow field to measure the flow. Different from other throttling 

flowmeters, it changes the throttling layout from central orifice to annular 

orifice. The theoretical principle is based on the law of conservation of energy, 

Flow



Installation requirements

For vertical installation, from bottom to top, the V-cone in the form of pipe wall pressure tapping must be used instead of the 

V-cone in the form of center pressure tapping.

Ordering sheet
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Ordering code
ATMV-S Flange connection

ATMV-Z Direct welding

15 15mm 

20 20mm

25 25mm 

Pipe size 40 40mm 

50 50mm 

80 80mm 

100 100mm

... ......

2000 2000mm

A All are SS 304

Flange,V-cone, B All are SS 316

Connection parts C Flange is 20# carbon steel, others are SS 304

D Other material

6 0.6Mpa 

10 1.0Mpa 

Pressure  16 1.6Mpa 

25 2.5Mpa 

40 4.0Mpa 

64 6.4Mpa

RF Convex surface

Sealing surface type for ATMV-S RJ Mortise face

FM Concave convex surface

N Direct welding

Pressure tap type F Flange

O Please remark if other type



taping or D-D/2Q pressure taping. The standard orifice plate designed, manufactured and verified in accordance with 

international regulations does not require real-flow calibration. It has high precision, simple structure, low manufacturing cost, 

but the pressure loss is the largest among all standard throttling devices. It is not suitable for situations that require small 

pressure loss. Standard orifice plates are widely used in petroleum, chemical, metallurgy, electric power and other industries.

Main technical specifications
1. Nominal diameter: 50 mm ≤ DN ≤ 1200 mm, if DN > 1200 mm, real flow calibration is required.

2. Aperture ratio β: 0.20 ≤ β ≤ 0.75

3. Reynolds number range: when 0.20 ≤ β ≤ 0.45, 5000 ≤ ReD

When 0.45 ≤ β ≤ 0.75, 10000 ≤ ReD

4. Nominal pressure: PN ≤ 16MPa

5. Accuracy: Grade 1

Structure:
1.Flange pressure tapping, corner connection pressure tapping and D-D / 2 pressure tapping are shown in Fig. 1, Fig. 2 and Fig. 3

5

ATM Series - BK Standard Orifice Plate
Overview

The standard orifice plate can be used to measure the flow of liquid, gas, and steam in 

the pipeline. The standard orifice plate is designed and manufactured according to the 

national standard GB/T2624--2006, and verified according to the national standard 

JJG640-94. Standard orifice plates can adopt three pressure taping methods: corner 

connection pressure (including ring chamber pressure taping)taping, flange pressure 

1.Orifice plate pressure tap 2.Front flange 3. Orifice 4. Rear flange 1. Front chamber 2. Orifice 3. Corner pressure tap

1.Bolt 2. Flange 3. Shim 4.Nut 5. Two-head bolts 6. Orifice 7. Process pipe 8. Top thread

FIG.1 FIG.2

FIG.3



Installation requirements
1. During installation, the center of orifice plate, flange axis, pipeline axis, pipeline axis and gasket shall be concentric, and
the different centrality shall not exceed 0.002D/β.

2. The positive and negative direction of the orifice plate, the upstream and downstream pressure taping flange should be
consistent with the flow direction of the medium, and the direction of the pressure hole can be determined according to the
different medium and the installation of the transmitter.

3. When the throttling device is connected to the pipeline, the non-perpendicularity between the end face of the weld and the
axis of the pipeline should not be greater than 10, and the internal weld should be processed after welding to make it smooth
and free of weld scars and welding slag.

4. Before the flange pressure taping and the pipe is welded, the pressure taping hole on the pipe should be drilled, and its
diameter is the same as the pressure taping hole on the pressure flange taping. When welding, the pressure-taping hole on the
pressure-taping flange is aligned with the pressure-taping hole on the pipeline.

5. Upstream and downstream straight pipe sections are optional.

6. D-D/2 pressure is supplied as a complete set, and the flange connection can be directly installed.

Ordering sheet
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Ordering code  Remark

ATM-BK Standard Orifice 

Y Liquid 

Medium Q Gas 

Z Steam 

Connection 
1 Flange connection 

2 With front and rear straight pipe, butt welding connection

C Carbon steel 

Flange or pipe material  S Stainless steel

O Other 

025 0.25Mpa

06 0.6Mpa

Nominal pressure 10 1Mpa

... ...

64 6.4Mpa

A Corner connection pressure tap

Pressure tapping type F Flange pressure tap

D D-D/2Pressure tap

-50 DN50

-65 DN65

Nominal diameter -80 DN80

... ...

-1200 DN1200



1. Nominal diameter: 50mm ≤ DN ≤ 500mm

2. Nominal pressure: PN ≤ 32Mpa

3. Reynolds number range: 70000 ≤ red ≤ 107 when 0.30 ≤ β ≤ 0.44

When 0.44 ≤ β ≤ 0.8, 20000 ≤ red ≤ 107

4. Aperture ratio: 0.30 ≤ β ≤ 0.80

5.Accuracy: Grade 1

Structure
The standard nozzle is composed of the entrance plane part A of the vertical axis, the entrance constriction part formed by the 

arc-shaped curved surfaces B and C, the cylindrical throat E and the protective groove F required to prevent edge damage. The 

pressure-taking method of the upstream pressure-taking port uses a corner connection to take pressure, and the downstream 

pressure-taking port can be set according to the corner connection. It can also be located far downstream. Total nozzle length:

When 0.30 ≤ β ≤ 2 / 3, the nozzle length is 0.604ld.

When. 2 / 3 ≤ β ≤ 0.80, the nozzle length=

The specific configuration is shown in the figure.

7

ATM Series BP Standard Nozzle

Overview

The standard nozzle, also known as ISA 1932 nozzle, has high temperature and pressure 

resistance, impact resistance, long service life, large measurement range and high 

measurement accuracy, suitable for high temperature and high pressure steam power plant, 

heat supply network pipeline, high flow rate of fluid flow measurement. Standard nozzle was 

designed according to GB / t2624-2006 and identified according to the national standard 

JJG-94. No real flow calibration is required.

Main technical specifications

Sould be cut off

(a)d<2/3D (b)d>2/3D
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Ordering code Remark

ATM-BP Standard nozzle

Y Liquid

    Medium Q Gas

Z Steam 

    Connection
1 Flange connection 

2 Butt welding connection

025 0.25Mpa

06 0.6Mpa

    Nominal pressure 10 1Mpa

... ...

64 6.4Mpa

-50 DN 50

-65 DN 65

    Nominal diameter -80 DN 80

... ...

-500 DN 500



Verabar overview

Verabar flow sensor is a high-precision measuring instrument based on the pitot tube speed measurement principle, using the 

principle of aerodynamics, and supplemented by wind tunnel experiments. It is a differential pressure type, rate average type 

flow sensor. The flow is measured by the difference between the average total pressure and static pressure of the sensor in the 

fluid (that is, the pressure difference). It is commonly used to measure the flow of liquid, gas and steam.

Features
1. The measuring profile designed according to the principle of aerodynamics, after a special handicraft treatment, can make

the generated fluid traction and vortex shedding

It's very small. .

2. Take the static pressure hole on the side. The static pressure generated is before the separation point of the fluid and the

sensor, which is a completely stable non-pulsating signal.

3. There are no movable parts in the structure, which can ensure the long life of the sensor, and can ensure long-term stability

and no precision drift.

4. Energy saving: due to extremely low pressure loss, energy consumption is greatly reduced. Compared with other flow

meters, the operating cost is extremely low.

5. Dustproof: After the static pressure hole is taken on both sides of the sensor, it is extremely insensitive to foreign matter and

dust in the medium. It is an ideal flow sensor.

Device.

6. There are many special materials for the flow sensor to meet the needs of corrosiveness, ultra-high temperature and

ultra-high pressure.

7. The flow sensor can work throughout the year and is basically maintenance-free. The installation is simple and the cost is

very low.

Main technical specifications
Nominal pressure: PN≤25MPa

Temperature range: 0°C--450°C

Nominal pass: DN25--DN3000

Accuracy class: 1.0; 1.5; 2.5

Repeatability: ≤0.1%

9

ATM-B Averaging Pitot Tube Flow Meter
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Theoretical basis
The differential pressure and flow rate of the averaging velocity tube (Verabar) flowmeter are based on Bernoulli equation and 
continuity equation, and the calculation method and form conform to

IS0-5167 international standard. Its simplified formula:

α: Flow coefficient

ε: Expansion coefficient

D: Process pipe inner diameter

△P: Differential pressure value

ρ: Density of working condition

Deltaba overview
Deltabar flow sensor is designed by using the working principle of differential pressure and plug-in installation method. It is 
a special throttling device whose output is differential pressure. The sensor uses a special probe (or probe) to take pressure, 
and there are two rows of unevenly distributed pressure holes on the front and back of the probe. The differential pressure is 
formed by averaging the different pressures (flow rates) of the pipeline from top to bottom (from left to right) through two 
rows of pressure holes, and then the mass flow or volume flow can be calculated.

Main technical specifications
Nominal pressure: PN≤25MPa

Measuring range: 0C~450°C

Accuracy level: 0.5 to 1.5

Repeatability: ≤0.1%

Structure 
The Deltabar flow sensor is formed by a specially designed detection rod and pressure tap, which crosses the inside of the 
pipeline and is perpendicular to the pipe axis. There are multiple total pressure detection holes on the front flow surface of the 
detection rod, multiple static pressure detection holes on the back flow surface of the detection rod , which are respectively 
guided by the total pressure guiding tube and the static pressure guiding tube.

According to the differential pressure between the total pressure and the static pressure, the flow rate through the pipeline is 
calculated.

The cross-sectional shape of the cross-section rod is shown in the following figure:
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Theoretical basis
Deltabar flow sensor is developed based on the principle of Pitot tube velocity measurement. It determines the flow rate 
through the product of the average flow velocity of the pipeline and the effective cross-sectional area of the pipeline.

Its flow calculation formula is:

Qv: fluid flow through the measuring tube (m3/h)

D: inner diameter of flow tube (mm)

a: flow coefficient

Annubar overview
Annubar flow sensor is developed on the basis of the pitot tube speed measurement principle. It has become an ideal product 
to replace the orifice due to its easy installation, low pressure loss, high strength, no wear and tear, and no leakage. It can be 
widely used in the flow measurement of blast furnace gas, compressed air, steam and other liquids and gases in industrial and 
mining enterprises.

Working principle
The measuring principle of Annubar is to divide the entire circular section into multiple rings with equal unit area (the circle 
is in the middle), and the detection rod is a hollow metal tube.

Main technical specifications
Nominal pressure: PN ≤ 25MPa

Accuracy level: 1.0, 1.5, 2.5

Medium temperature: t ≤ 450°C

Nominal diameter: DN25~DN6000

Structure
Annubar is composed of a detection rod, a pressure tap and a guide rod. It traverses the inside of the pipeline and is 
perpendicular to the pipe axis. There are multiple total pressure detection holes on the upstream surface of the detection 
rod.They are led out by the total pressure guiding pipe and the static pressure guiding pipe respectively, and the flow through 
the pipeline is calculated according to the differential pressure value between the total pressure and the static pressure.

The cross-sectional shape is shown in the figure:

ρ: Density of fluid under working condition (Kg/m3)

ε: Stream expansion coefficient, for incompressible fluid ε=1

△P: Differential pressure (Kpa)

Sectional shape of detection tube
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Theoretical basis
The average velocity tube flowmeter is developed based on the Pitot tube velocity measurement principle. It determines the 
flow rate through the product of the average flow velocity of the pipeline and the effective cross-sectional area of the 
management.

Its flow calculation formula is:

Qv: Fluid flow through the measuring tube (m3/h)

D: Measuring tube inner diameter (mm)

α: Flow coefficient

Requirements for installation
The measuring section where the detection rod is installed should be straight, and the length of the straight pipe section on the 
upstream and downstream sides shall refer to the length specified in the table below.

Note: 

1. *D is the nominal diameter of the pipe.

**The data given is the length from the second elbow.

2. The allowable deviation range of the angle of the insertion position of the detection rod is less than 3°.

3. For vertical pipelines, the detection rod can be installed at any position on the horizontal plane of the pipeline 360° along
the circumference of the pipeline, and the high and low pressure impulse pipe joints should be on the same horizontal plane.
For horizontal pipelines, when measuring liquid, the insertion position of the detection rod should be within the range of 45°
below the centerline of the horizontal plane of the pipe cross section; when measuring gas, the insertion position of the
detection rod should be within the range of 45° above the center line of the horizontal plane of the pipe cross section; when
measuring steam, the detection rod should be inserted horizontally.

4. The size of the opening on the pipe is φ48.

5. The pressure transmitter for compensation is installed on the front straight pipe section, and the temperature transmitter (or
platinum resistance) is installed on the rear straight pipe section 2D away from the throttling device.

ρ: Density of fluid under working condition (Kg/m3)

ε: Stream expansion coefficient, for incompressible fluid ε=1

△P: Differential pressure (Kpa)

No. 

1  7D* 9D 6D 3D

2  9D 14D 8D 3D

3  19D 24D 9D 4D

4  8D 8D 8D 3D

5  24D 24D 9D 4D

The form of the local resistance on the upstream side

There is a 90 degree elbow or tee

There are two 90 degree elbows in the same plane**

There are two elbows in different planes

Change in pipe diameter (shrink or expand)

Partially open gate valve, ball valve or other throttle valve

Upstream side

Down-
stream 
side

With 
rectifier

Without rectifier

In the same plane 
as the axis of the 
detection rod

Not in the same 
plane as the axis of 
the detection rod
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Ordering code Remark

-W Verabar flow sensor

FLM-B -D Deltabar flow sensor

-A Annubar flow sensor

-Y Liquid 

 Medium -Q Gas

-Z Steam

-1 Thread connection

-2 Flange connection

Connection  -3 Union connection

-4 Double-end fixed

Integrated installation

-1 ≤1.6MPa

Pressure
-2 ≤2.5MPa

-3 ≤4.0MPa

-4 ≤6.3MPa

-25 DN25mm 

-50 DN50mm 

Pipe size -80 DN80mm 

... 

-2000 DN2000mm 


