
transmitters, measurement of pressure and differential pressure, 
the density for the known liquid or gas is calculated from 
equations of state if pressure, temperature and gas composition 
is known. 

The measurement of static pressure p and differential 
pressure Δp should be separated. A correct Δp is of outmost 
importance. 

The control procedures and methods of calculation used for 
every measurement instrument will be developed according to 
the conditions of working and material available on site, based 
on the instructions of National Texts, recommendations 
and international standards.  

Generally, different installations, that are geometrically 
equivalent and sense the same flow conditions and are 
characterized by the same Reynolds number, renders the same 
value for C. Re varies with pressure, temperature, viscosity and 
flow. And so does C.  

It is not easy to analyses the effect of different parameters 
on the flow!!?   

ISO 5167-5:2016 specifies the geometry and method of use 
(installation and operating conditions) of cone meters when 
they are inserted in a conduit running full to determine the flow 
rate of the fluid flowing in the conduit. As the uncertainty of an 
uncelebrated cone meter might be too high for a particular 
application, it might be deemed essential to calibrate the flow 
meter in accordance with Clause 7 [17].  

ISO 5167-5:2016 is applicable only to cone meters in which 
the flow remains subsonic throughout the measuring section 
and where the fluid can be considered as single-phase. 
Uncalibrated cone meters can only be used within specified 
limits of pipe size, roughness, β, and Reynolds number. This 
part of ISO 5167 is not applicable to the measurement of 
pulsating flow. It does not cover the use of uncalibrated cone 
meters in pipes sized less than 50 mm or more than 500 mm, or 
where the pipe Reynolds numbers are below 8 × 104 or greater 
than 1,2 × 107. A cone meter is a primary device which consists 
of a cone-shaped restriction held concentrically in the centre of 
the pipe with the nose of the cone upstream. The design of cone 
meter defined in this part of ISO 5167 has one or more upstream 
pressure tappings in the wall, and a downstream pressure 
tapping positioned in the back face of the cone with the 
connection to a differential pressure transmitter being a hole 
through the cone to the support bar, and then up through the 
support bar [12]. 

a. Discharge coefficient
The coefficient C determines the relation between the real

flow through a “primary device” and the theoretical possible 
flow. For a given “primary device” this dimensionless 
parameter is determined using an incompressible fluid. With 
fixed geometry C only depends on the actual Reynolds number. 
In a way C can be regarded as a “calibration constant” for a 
“primary device”. 
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In this equation (2), ReD is the Reynolds 
number reported to D; the diameter ratio is given by: 

D
d

=β     (3) 

A is given as a function of β and ReD [7]: 
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Where, M2 is given as a function of β and the quotient of the 
distance L2 from 
the outlet of downstream pressure from the downstream face of 
the diaphragm and the diameter of the pipe.

IV. SIMULATION

We will use the environment 'Simulink / Matlab "as 
programming software and modeling of very powerful energy 
systems to simplify our calculated. It will allow us in particular 
to automatically calculate the complete state of dynamic 
metering system (temperature, pressure, specific volume, flow, 
energy, ...) of fluid, which in this case natural gas. The flow 
calculation will be based on actual parameters that are measured 
on the gas meter site under study. 

Fig. 4 Diagram block on Matlab / Simulink of calculate diameter of 
orifice plate 

The simulation block schematic in the figure (4) presents the 
Diagram block on Matlab / Simulink of calculate diameter of 

(2)
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