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Two-stage flowmeter to measure gas consumptions less
than the minimum flow of turbine flowmeters

Abstract: The most widely used measuring equipments for industrial gas consumers are
turbine flowmeters. These types of flowmeters have many performance advantages such as
good accuracy in applications close to their nominal capacity and easy maintenance. Despite
these advantages, their weakness are related to the unacceptable accuracy of measuring gas
flow at low consumption and the inability to measure at very low flow consumption. In this
paper, in order to provide a solution to solve this problem, two stage flowmeter with using
automatic control system was designed and implemented in the gas measuring station with a
capacity of 1000SCMH. When the gas flow was less than minimum flow of the main meter,
by automatic control system, switched to the auxiliary line and gas flow- that was not
previously considered -was measured. The performance of the proposed system at the station
under study, were monitored for one year. The result showed that the amount of 25,152 cubic
meters of natural gas flow -that former could not be measured- was observed. Also,
considering the industrial gas tariff and gas export price, the payback period was calculated
less than three and a half years and about two months, respectively.

Keywords: Metering station, Measurement, Turbine flowmeter, Qmin phenomenon,
Automatic control.
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