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The differential pressure flowmeter that consists of the throttling device and differential
pressure gauge or differential pressure transmitter is most widely used for the measurement, control
and regulation of liquid, gas and steam flows under single-phase conditions, as it features a simple
structure, easy maintenance, reliable use, low cost, high accuracy, etc.

Ours is a specialized manufacturer of throttling devices and we manufacture various types of
throttling devices that meet the GB/T2624-93 national standard and ISO5167-91 international
standard as well as special ones being widely used at present, for example, the 1/4 round nozzle,
two-tier orifice plate, segmental orifice plate, etc.

The technical conditions of the complete sets of corner, flange and D—D/2 tappings orifice
plate, ISA1932 nozzle, long radius nozzle and venturi tube provided by our company meet the
stipulations of the P.R.C. standard GB/T2624-93 and international standard ISO5167-91 , do not need
to be calibrated individually. Special throttling devices other than the above complete sets of
throttling devices should undergo individual calibration when there is a high demand for accuracy.

Besides providing complete sets of throttling devices for the users, we can also separately

supply various independent throttling devices and pressure-tapping devices based on the users’ needs.

2.1 Principle

Mount a throttling device — an orifice plate or a nozzle inside the pipe and when the fluid
flows through it, a static pressure difference between the upstream side and the downstream side
will occur. There is a definite relationship in the numerical value between the static pressure
difference and flow, so by measuring the differential pressure and under the conditions of knowing
the nature of the fluid passing through and under other relevant environmental conditions, the flow
can be measured based on the general international and national standards.

2.2 Pressure-tappings
2.2.1 The corner tappings:

Used for orifice plates and ISA1932 nozzles. The methods of corner tapping fall into two kinds:
separate bore tapping and ring chamber tapping. For an orifice plate, the pressure-tapping holes on
the upstream and downstream sides must be in alignment with the front and rear end faces as shown
in Diagram 1. See Diagram 2 in the case of an ISA1932 nozzle.

2.2.2 The flange tappings:

Used for orifice plates, also called the 1 inch pressure-tapping method. The center line of the
pressure-tapping holes on the upstream and downstream sides are located 25.4 ==0.8mm away from
the front and rear end faces respectively as shown in Diagram 3.

2.2.3 The D—D/2 tappings

Used for orifice plates and long radius nozzles. The center lines of the pressure-tapping holes on
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the upstream and downstream sides are located 1D and D/2 away from the inlet end faces
respectively as shown in Diagrams 4 and 5.
2.3 Structure and scope of application
According to the stipulations of National Standard GB2624-81 of the People’s Republic of
China, the flow measurement range ratio applicable to the throttling device is 3 (viz., the ratio
between the maximum and minimum applicable flows). In certain cases, the allowable measurement
range ratio is 4. If the measurement range ratio is greater than the above value, the measurement
error is apt to be very great with the same differential pressure gauge at a low flow.
2.3.1 The corner tapping standard orifice plate
Applicable diameter ratio B is 0.2~0.75. Reynolds number is 5 X 10°~107. The pipe is
50~600mm.
B=d/D d: orifice diameter (mm)
D: actual ID of the pipe (mm)
2.3.2 The orifice plate with flange and D—D/2 tappings
Applicable diameter ratio B is 0.2~0.75. Reynolds number is 5 X 10°~107. The pipe is
400~3000mm. The geometrical structure is the same as that of the corner one, except it has a
handle.
2.3.3 The ISA1932 nozzle and long radius nozzle
Applicable diameter ratio is 0.3~0.8 and Reynolds number is 2X10%~107 for the ISA1932
nozzle , for the long radius nozzle applicable diameter ratio is 0.2~0.75. Reynolds number is 5X
10°~10" .Applicable pipe is 50~600mm for the together and the pressure loss is less than the orifice
plate. See Diagrams 2 and 5.
2.3.4 The 1/4 round nozzle
The applicable Reynolds number is low, generally 500~ 2.5 X 10°. The pipe ID is 15~150mm.
The structure is as shown in Diagram 6.
2.3.5 The two-tier orifice plate
Consisting of two orifice plates being arranged with definite spacing in the straight pipe line.
The available Reynolds number is lower, normally 3 X 10°~10°. The structure is as shown in
Diagram 7.
2.3.6 The segmental orifice plate
Fit for measuring dirty media (such as blast furnace gas and slurry). The structure is as shown
in Diagram 8.
2.3.7 The venturi tube
The applicable diameter ratio B is 0.3~0.75. Reynolds number is 2 X 10° to 2 X 10°. The pipe
diameter ranges from 200 to 2000mm. The pressure loss is less than with an orifice plate or a nozzle.

See Diagram 9 for its structure.



3.1 Throttling devices and the accessories (See Table 1)

Table 1
Specifications and DI
Throttling Model Pressure tapping type pararmeters l?{gteitoer Standard
device PpIng typ Pipe diameter| Nor. Press. B adopted
Dg(mm) Pn (Mpa)
HLGBH| Ring chamber tapping 50~600 <6.4
Standard HLGBZ Bore tapping 400~3000 <25 02075 GB/T2624-93
orifice plate | HLGBF Flange tapping 50~700 <25 o ISO5167-91
HLGBJ D-D/2 tapping 50~700 <2.5
Segmental HLGQH| Ring chamber 'tappmg _
orifice plate HLGQZ Bore tapping 400~1000 <1.6 0.2-0.75 | VDI/VDE2041
HLGQF Flange tapping
1/4 round nozzle HLGEH | Ring chamber .tappmg 50~150 <16 0.2-0.62 | VDI/VDE2041
HLGEZ Bore tapping 15~50
Two-tier ) ) <25 o Company
orifice plate HLGYH| Ring chamber tapping 25~400 0.2-0.75 standard
HLGPH | Ring chamber tapping | 50~600 <64 GB/T2624-93
ISA1932 nozzle Fpras7 Bore tapping 200600 | =25 | 2308 | 150516791
Long radius ) < GB/T2624-93
nozzle HLGCJ D-D/2 tapping 50~630 <20 0.2-0.75 1SO5167-91
Venturi tube | HLGTT | Mechanical processed 50~250 <16 0.4.0.7 GB/T2624-93
(Special tapping) HLGWT | Rough welding Iron plate | 200~2000 o T ISO5167-91
Small HLGMH| Ring chamber tapping
- ﬁfela e HLGMZ Bore tapping 10~50 | <100 | 02-0.75 GB/T2624-81
P HLGMF Flange tapping
ANB . . Company
~ <0. ~.
fowmeter HLGZT Special tapping 80~5000 6.4 U.3~U.75 standard
Two-tier venturi | pyy G Special tapping 250~4000 | <25 | (03-0.75 Company
flowmeter T standard
Airfoil type volume| Hy GJT Special tapping =150 <1.6 | 03-065 Company
measuring device R standard

*

When Dg<<400mm in the case of corner, flange or D—D/2 tapping, complete sets of

throttling devices include: throttling devices (for example: orifice plate, nozzle, 1/4 round nozzle,

segmental nozzle, etc.), pressure-tapping devices, 10D and 5D measurement pipe sections for the front

and back of the throttling device respectively, a pair of connecting flanges on the process pipe, seal

pads, pressure-diverting tubes, two valves, all fasteners and the relevant accessories (condensers, for

example).

In order to ensure the measurement accuracy, it is necessary to stipulate the following main

mounting requirements:

4.1 For throttling devices and primary elements

4.1.1 The throttling device must be mounted in such a way that it will make the fluid flow from the




upstream side to the downstream side. (See the arrow on the pipe.)
4.1.2 The throttling device shall be coaxial with the center line of the pipe to within +1° .
4.1.3 The throttling device and the pipe must be concentric or center-aligned in the ring chamber.
The eccentricity or offsetting distance ex (the distance between the centre line of the throttling
device and that of the upstream and downstream pipe sections) should not be greater than
0.0025D/(0.1+2.3 B ) or 0.015D(1/ B -1).
4.2 For the pipe

4.2.1 The throttling device should be inserted between two straight pipe sections with uniform
cross-sections. It is suggested that bored straight pipe sections (10D upstream and 5D downstream)
be supplied with the throttling device.

4.2.2 The necessary lengths of the upstream and downstream straight pipes are related to the form
of the upstream pipe and the B value. The minimum length should be taken into consideration in
accordance with GB/T2624-93 or ISO5167-91.

4.2.3 Only after the pipe is purged can the throttling device be mounted.

4.2.4 In the section for measurement, the fluid must fully fill the pipe during the operation.

4.2.5 If an adjustable valve must be mounted, it is suggested that it be mounted after the 5D
straight pipe section downstream.

4.2.6 If a section valve must be mounted at the downstream section of the throttling device, the
valve must take the form of a sluice valve and must be fully open.

4.2.7 The gasket or seal ring should be made and mounted in such a way that it should at no point
stick into the bore of the pipe or hamper the pressure-tapping hole or groove.

4.2.8 If there is a gasket between the throttling device and ring chamber, the gasket should be as
thin as possible and must not stick into the bore of the chamber.

4.3 For the differential pressure signal pipe

4.3.1 The differential pressure signal pipe lead-out hole or opening may be at any corresponding
location on the throttling device in principle, but with a horizontal pipe, the location should be
arranged in such a way that it will make it possible for the differential pressure signal pipe to
automatically discharge water (when the medium being measured is a gas) or gas (when the medium
being measured is a liquid). See Diagram 10 for the mounting location.

4.3.2 The pressure-tapping tubes leading to the pressure-tapping holes on both sides of the
throttling device should be equipped, at the base, with short straight tube sections to which sluice
valves are to be connected. If the pressure-tapping holes are close by, the length of the short pipe
sections may vary to be fit for valve mounting or removal.

4.3.3 The short pipes leading from the pressure-tapping holes should be on a uniform level. On a
perpendicular steam pipe or when it is necessary to mount an isolator or a gas or liquid pipe, the short
pipes between the valve and the T joint (for mounting a condenser or an isolator) may bend upward to
make them exactly on the same level. See Diagrams 11-15 for the mounting details.

4.3.4 The differential pressure signal pipe connected with the differential pressure gauge should
normally be less than 16m long. The longer pipe, the greater ID. Refer to Table 2 for the relationship
between the ID and length.
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ID of tube Length of tube
(mm) (m) <16 16~45 45-90
Fluid
Water, steam or dry gas 7~10 10 13
Wet gas 13 13 13
Medium- or low-viscosity grease 13 19 25
Dirty liquid or dusty gas 25 25 38

4.3.5 The differential pressure signal pipe should be laid perpendicularly or with a tilt of not less
than 1:12 featuring a continuous tilt (even if the length is very small).

4.3.6 There must not be a bag-shaped space where liquids or gases may accumulate on the
differential pressure signal pipe line. If it is unavoidable, a gas collector and a precipitator should be
mounted.

4.3.7 If the signal pipe line is very long (longer than 30m), it should be tilted by sections and each
section should be equipped with a gas collector and a precipitator.

4.3.8 If the pipe line (the perpendicular section) is quite long, false differential pressure caused by
temperature difference should be avoided. In this case, it is suggested that the two differential
pressure pipe lines be laid close to each other and wrapped in the thermal insulation layer together.
And measures should be taken to avoid freezing in cold areas.

4.3.9 The differential pressure pipe line should have a support to avoid action of vibration or load

on the differential pressure gauge.

5.1 In actual work, technological conditions may change, bringing errors to the measurement
result, so it is sometimes necessary to make amendments.
A change in the pressure or temperature will cause a change in the medium. The following

formula should be adopted for amendment.

G2:G1* 2 E_‘(;QZQ* E
r1 2 U

In which: G — indicated flow G — actual flow (kg/h)

I 2
L o 3

Ql indicated flow Q2 actual flow (m /h)

r1 — design density of the medium measured

r2 — actual density of the medium measured

5.2 Maintenance

The throttling device and the pressure-diverting system as well as the front and rear pipes should be

examined at least once a year. Dirt should be removed and scrapped elements changed to ensure normal operation.
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