Large Diameter Orifice Flow Meter For Gases

This application determines the flowrate through a large diameter orifice meter using the
equations defined in ISO 5167
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Recommended parameters:

For all taps

d2 >=125cm
5cm<=dl <=1m
0.1 <=d2/d1 <= 0.75

Corner and D-D/2 taps
Rey >= 4000 for 0.1 <=d2/d1 <= 0.5
Rey >= 16000 (d2/d1)"2 for d2/d1 > 0.5

Flange taps
Rey >= 4000
Rey >= 170000 D*(d2/d1)"2 where D is in meters

Expansibility equation is valid for pressure ratio P2/P1 >= 0.75

Reference:

ISO 5167-1:2003. Measurement of fluid flow by means of pressure differential devices inserted
in circular cross-section conduits running full

Parameters

Tap type (“corner”, taptype := "flange"
"flange" or "D-D/2")

Gas gas = "air"

Temperature T:=313

Upstream pressure P, = 111000

Density p = ThermophysicalData:-Property(density, gas, temperature =T, pressure = P1 )
p=1.236

Viscosity W= ThermophysicalData:-Property(viscosity, gas, temperature =T, pressure = P1 )

u= 1916 x 10 °



Differential pressure AP =P, — 103000 = 8000

Pressure ratio PR:= —— = 0.928

ThermophysicalData:-Property( Cpmass, gas, temperature =T, pressure = P1 )

Isentropic expansion K := - o calData P c - -5

coefficient ermophysicalData:-| roperty( vmass, gas, temperature =T, pressure = 1)
K= 1.401

Pipe diameter d, =0.075

Orifice diameter d, := 0.01

Standard temperature Tstd = 288.9
and pressure

Pstd = 101325
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Numerical Solution and Results

Equations eqs = {DragCoeff, MassFlowrate, Reynolds}
Parameters to solve vars := indets(eqgs, name) = {Cd, Qm, Rey}
for

Numerical solution res := fsolve(eqs, vars) = {Cd =0.601, Qm =0.006, Rey =5.758 x 103}

Cd := eval(Cd, res) = 0.601
Qm = evaI(Qm, res) = 0.006

Rey := eval(Rey, res) = 5.758 x 103
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